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Shm  a t X a m i a o p r o p p l a j& l m&)*>

qmim&llmm® Mjmtrj&simmu' im  t:d m  wm*U war* praparte' far %*mt+ 

%mg.. m& &i#MaXa« t m  n&%mm of ter" tost lag  j*ro~
r a te r *  w%aXr*Mt .ten ix o te rr* a te *#  r f  %im f in a l, temg* - W •  

r^ q a lr^ a ^ n t p9««l«  from  a j i r a r t i r a i  s ta n d p o in t*  I M  a s a r iis it ir  

of working oat Im data 11 t -i# praparatlom of int*nMMllat* 
wanpoiuate in  hi.gh f i n i t e *  a te  from  a ra a a a ra k  mmpmat am a 

ra la t iv a X jr  £*r@ * ao a la#  Tims opt l a w  r a a r t tm i  o o te i l io n s  

a s m  la p o r t r i i t  f o r  r a t e  a to p  o f too a^ aX te a la  ate., a ls o

rvkctl&ns w;i,lch a o a la  ba a p p M r te la  X# Xarga o r a l *  oprrafcioiMi 
w ar* o f  prim s roos ite ra fc l ocu Tteaa f a s t e r # 9 in  r m  Jan et lo*» 

w ite  a te a  I r a  to  aXmlmis# m a n o **  fo r  faXX&trs# a u g jte ta *  

a tite p tl& g  mora tana mm a jfttte r tir  rornta te  a f In a l  drug* 

ate* la partiraX*r» *ts>*#**d tte tevrlrpMiafc aapattt of tJb* 
praoiaa#

To b* mhlm to  prapap* am? p a rtio -a la r was not

•o ff la la x tt*  V ario a* matetea a te  /o r  *& m c*a la  r# *e tio &  

raatfltloM worn r# a a r t*  4 te in  attempts te a tta in  optimum 

psaofloa oondltlo&a fo r  hi£& f ir X te  on Xars# a ra te **. An 

•x a a p ls t wr.ioh iXXmsbrates l» f ®  fa s  tors# is  tha pnapara&im  

o f te a a te o ^ ^ n X o ro ra ite X ia a * Fomr ra te s tl on systems ante  

aa«4 la  p rop s*!a* te ia  a te  a la  ran rw m  w «r* mate

outer wart cm# ©on<sltio0* f a t I l l s  lap; t te  m a t promising, o f tea  

f r o r  rates t io a  systems*

This teasXajmat work* rite optisHiffi M&dX tiros of' prr** 
pa,ration# stroa$lj sasgaated rasos'dlxtg aaparlmaataX ratal!*



3

m i t & r  thm  rnmsmmr u # * d  I n  "Organic Syiitbaaaa" • &# mm id a a lia ~

t ia  aim and fo r  eonaiataaay, i t  would haw# baan a&ost satla~  

fno tary  to raaord a l l  axparliaani&X work in  IM $  Jttaatr*

If hara war pesalbla* this natfcod hnm baan usad« f ha p rm par- 
at loo of 1 g* of &*>( 3~di a thylaalxtopropy lw».loo) 
quinolia® dihfdrladIda ,points out th* inpraetabl 11 fcy of 
r*cording, In * 1 1  instance# axparl manta 1 work using th# 
atyl# anplofad In 11 Organ! a ^yathaaaa11* in aaj awantr d®tails 
haw# boon raoardad with tha al* of glwlag as auah aid a# 
possible to th# axpartmaatal onanist* might ha## ooaaslon 
to us* tha procedures*

4 1 1  oaIsolations In tills mmnerifit haw# toon a*da with 
a slid# role exeapt par want eampoeiti on of eempeund* and tha 
*Meantratl#no Of eolations Used to obtain altravlolst ab
sorption data* the ultraviolet absorption ourwaa are 
■qualitative, and In all Was®#'the 0 0apounda investigated 
war# assumed to fee pure* Th# molar extinction eoaffialant 
la dafin#d on page 6 9 * halting point# are eerreeted*

The lawaatlgntlan of tha pal1onfallat.aIdol properties 
of <$uinolIn® type derivative* was first stimulated byiha 
a b t a m t i m  of 4 * a* Seblm** that d-O-diathjrlamimapropjl- 
aadaol^^mtnaaqrddinnliiia# 5 1 X3 3 5 0 # XaoplaanMid,

iMCOMa l ^ » ( 0 2 H5 >a

^Unpublished results- A* §* ftabla* Childrens Hospital 
&e*eareh Foundation, C taa lonati 2^t Ohio*



%

r e s t r a i n e d  th e  i H f i i i l i H i  o M g o  o f  f N t l i t o j r e X l t t s *  0 A t a f  %tm 

ouopies* of the SsfclonoX Fouiidetlesi for I of util* rorolfsls, 
m eiw&rd tooted progrosi for ttom tov*«tto*tie& of eer toto' 
^alaalla# eexpounds os £»olloikr«lit.told*l* m s  lost tooted* 

totoolto# derivative# of th# tjrp# desorltaMl to this 
thesis om.ee-reoood lif tests* then ohoo oorrooted
«t« tested s& oatiasleriol drags • ttem eottootortoi 
&*s t*eeo od«%mstelf surveys* fcjr severe! eethers* Eeriy eork 
•peolflMlljr eoiteerelsig lUsoULnsoul&sltoo derivatives he# temm® 

reviewed to dsts.il &y aeidassu^ the entire field hee ism 
•«»w4 op to 19# fef eiselogie*^

The rheeee ?:ii feeee used -for deteraUkifig the
toxlelt? of these drone* fMi ^ortlmlor sense of eoake? 
moots siusu th# sees os aeo dees to drugs whien of foot tins 
ee&trel nervous or# tern* Utoee toe pel toggle!! t is vlree to* 
eeleee tiis eentrel neroae* epsem these toleels or# profeehij 
t.;« most eaiiefei# for #oo4mstIsyt esreeeins toots* Cmpll* 
eat Inn fmotors ?snre Hess the sesrelty sad east of these 
eel sols* Until If#* iho nooksi m s  the «mlf empertoeetel 
silMl to snlsh It ees possible to reprsdoee peltoepeliti**^

^L* OoMMA* *^fAtlM itiO  to tije e ls rim ls ” # fto$# Thesis* university of .Eorfl»d# If#*.
. % ♦  r* iisologto* •jsoreof ,df totimtortol,-^rms« if#** «?* c* #de«*rd* too irhar Mlehigso 19# (3 eelieee*)*
%*mn#i loport* the Sstiemel Foundation for Inf«mtil# fsrmljr&is* loo fork* If#*
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• • A U K L  i i s j i v i n v a  0#

' T te r#  * r #  ifcr## g«n*r#X  #w»tk*4# f a r  pro par lug  2E«"*ljcyl

4 # rl ra tio® * o f &**#riUio%aSmllite«£' dm s a a s t i l i  o f #a»*

4*A*i«tg  #st IM ^ d a f& in o ltn ©  w iib  m  mXtQfXmmlm® t « f a € i 4 «  4

###004 * *  fchotf in v a lo # *  using tu# Skrmap r# *o t i® n  on an

appro primtmXy owkatit«it*4 b#a##n#» ?b# third jBotaod wal©h
1m# b o m  Xmr## tig* tod in «S#t#iXt partleulftrly during
th* *m%tmmXmptm% program Of teva s#aasi4 world war, appear*a
fc# bo of a m r #  g*n«r&l applleatloa, fhi* aot&od m tlllm m

mm n o l i  mm o n  i o h , 1 *  a l k y  l a  t # 4  ,  u # u # H y # .b y  a n

o lk f l  b a ll 4a • §m m m t 4**&o h## oooiokdb tfto. to rs  ^nuoiouo*

f a r  fcbo £Umlim|ulMXii»a © d tit?  and ws i4 #  ©no In*1 far lb#
olkylo tlJ ig  #g«si# Thor# or# s*f#rtiX  usocll f  1 © *  k i ana o f lb#

dot*11* in k h o  third gonoroi noth#du Fir# ssaowa obi oh
bar# b##n oood in ~o nanbor of o«»«i» Iwroltro too ooopllng
ooadttlono #ha«n*

b  1  m o l#  " a o o lo o o * # I t i  m l #  wa l4 #  o o n i n " ,  60  wX» ofeoolnto olookol*
4#b#«# ii X nolo mw m * l0 m *m*  X m l#  *#14# ©bain11 ** «»lt# 

© m i l  o n o u n t  o f  o o b o r *

So host# 01 1 I##!# " n u o lo i& o * *  «2 m l#  #o41um o o o t o t # ,  5 m l# #
m*%4m, Ohoia% 5 $ b  m % h jl fcleahol,

%$#©ifi© ooonpi#* wl%h rofonm © #*, l l lo o t r o i i f ig  th**o
%jp0 r# »# iio a s  or# «u3ssaari*#4 In  ? m  book* "A Stad^ of Wao 
Preparation and Proportion o f i*(5*l4o*propfX #aln© #^X )iM lno) -  6*p# thoxpq uln# XI n* #04 a am# of it# &olt#% fh* i>* ¥h»*i#
S n ir# ra tty  o f Oof? loud 1^46*
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mhmmm  0 i  X mmlrn #a ^ is liu ii%  X a a i#  *s id «  S im la*#•itrl* psii# bofmr $8 4#S* %
MiMM'at i  stala •aa*l#«ip% 2*5  i»laa wa l4*  *h*ia%

th m  wm%%m& m i  iM&M&Uig' %km #iind prw£ii0t f r o m  r t a

i ^ s c i i s m ,  m lM % m m  * * * & # »  t a t  l a  m i  * * • # « .

dsp^mis asi a d jia a tla g  thm pH la  sm#& a  m m ?  t& ftt *« s ft* l* ii**

*# id a  ®hmXmm mmf bm p r a # lp ita ta d  m  £mm , tit#

aaada&aatlaa prodaat #&lab » i |  ta m  b# aoc*ir#i»t#4 t *  a #*1%

-sad rmmppm%mXXtmm4rn trmmtlaaal sad mmXmmmXmr 4lmMXXm%%mm a t

Xmt ppaaawaa bat*, bam m m 4  sataa#itaip tmm mmpmmmXlw® and

partial parlJMaaHan*
*ba ppafe&aat M p  b# a p M b ra r ilf  f*aelva& la ta  fit*

abapa#
*

t *  4  sal tat& s afabhssli* mi tha safest!tatad
t m l i i a i i a # *

2 -  P M paM fcls it cut t ii#  a i lr j r ia t ia a  a £ # a t*

t
*  4 wstatt* aaaplliNB •aaataaa* sad #at4#

%» .Tbs Isa& atlasi Had p a r t f ta a tla a  f o r  bias
®Qm4mmmm4, mmm$mmp&*

5*  fa #  favgaatlsa « f  *  ##414 s a lt  sad s a t is *  t la a  aff tbs  
p H d t y *

»



PoXio*»y*XilXa Is  d e fin e d  as mn &eata s p e c if ic  l a -
Afactious discuss*'-' It U  balicvad to be caused by a n \y  

three type* of fllt@rii.bla virus#^ fh# disease jaanifa&ta 
itself la a ajajorit./ of «**•* by sarly sy^ptaaa referable 
to t.u# respiratory or geatro—IntwatJUi&i sy&ta^a* and &ab~ 
sequent attack on tha central nervous system* the advanced 
»ta&«r& frequently result la p&raXyala and occasionally la 
death* leap!to m trftmfcttdsiis amount of a tody* the a is* as# 
rem ains ana o f most b a ff lin g . as weXX a *  In te rs  s tin g

c a;&mun 1 ce r; Xe diseases# 2* any wsean t l& l  fa c ta  re g a in  abac are * 

Transialaaioa• la general ti«e disease is spread by way 
of tn© upper respiratory paaaagca or from t m  gaatro-lntes- 
tins,! treat* hiract contact frou ana person to anot,-.®r, pro

bably tliroup n * * * l  a e c ro tia n s  Is  & fa v o ra b le  n o o s ib ll l  t y * 

Indirect transmission through water* milk or otrrr foods 
which ■. ;avw bce-ft contam inated  w ith  ©.aerate f r o a  t.h« in t e s t in a l  

trscto of patients with tha dl##&s«* la a posalMli by* since 
i t  an ha an dem onstrated th a t the v iru s  Is  present in  s to o ls  

of individuals suffering, from stilus &t farms of %:m  dlsa&s©* 
fUora is little evidence that î cin factors a a inasct hosts 
or d ie ts  have any p a r i  in  transm iss ion  o f i  X .*.‘»1 hi *y if Sr Is ̂3̂' a*

r o l l  easy* XI t i e  la  a lso  re  f a r  rad to  as In f  a n t i i«  
'aralysia or Metnw^iedin disease#

/  ■ «* "Today 1 & health"*, hsmriQ&n medical ^aaoci a lion* 
> p ril X jtjuSt. * p# Xp *

mailto:fllt@rii.bla


allosifoXilist ha® & y&rj low mils&cX 

-van in iarga f &oi lmm$ w Im ?® direct contact x* favor«>4 »
■A&om'l l j  i M t l j  ®n% oftXXl X& a b t& e & a l* in il&  una&uaX f a * t o r e  

h*o ba**?* explained on * fe&sl# of l l f f  Jesuit eo'̂ onicabi 11 ty » 

x o a o v a r  « s to r *  p l * 'u # lb X *  e x p X * * ) * 1 1 o n  I s  t i * * t  to ®  ;« * j o r l t y  o f  

Inaiviauala but 11 protection or Ismnmltif by coming into con

tact ui. tb *a*ll uo&ob of in* virus* Tb®«# a ism IX aasia of 

viiUi. &ro ad#quiit© tu mtlm-xXmtm b̂s® «2*t*lopsNftat of le&uazu l;f 

but ar* inouffioloeit to proauco r&eo^nifcail* *ym;-toa»-*

;:n# fe tta e t  £ ; * n * r * X if  praaace® I l f ® - lo o p  i n a n i t y *  n o w t^ r  & f a *  

automatic e&&©o -of »&aani attach ■•*«* b**a r©, art«4» fu® 

»JorIt7 of aasea occur in &£» flru l Io n  j**r* of llf« # imdar 

oao y e a r  1 *  unusxal# ou t t-.o ro  la  an X n arvaa ia#  tar;cioncy f o r  

t n «  d i * « « * *  t o  a t r i k *  o X a # r  a , ;*  g r o u p * *  » : * la *  # r e  nos*# 

* u * 0 « p t £ b l *  th a a  ff t« & * le a »  fio  r a c #  1® e o o r U t « i /  Is&uiaa* b u t  

t ts *  /avu i*o  to o  o *ao t r » o la t « . a i *  1 o« X n a iu c n e o  o f  t  h o

o !*&-&** a lr lif ta e  *  I n  th®  o o t i M & t  t # a i  u r »  r .a n v ra lly

•faiy ana Auf.’aat *a& aoc 11 n«*® quickly wiio oa&»t of cool 

***tr.#r • l r * f a & & l l »  f»r*iy»l* alao appears tu bo primarily 
$ to o s ^ ra ta  son*, cli a «>**§#♦

a n * f t  o&o t i a #  i t  v a n  t£>ou.£.J»i * n * t  U m  

fif.io- uor-s&i by of ih# lyoipoatica and tm bXoau# #vsa-

iu & l ly  r« i6 a iie £  t  o c o n tr o l  aarvout* ayatast* -a p o r l^ o a ta i  

tv iw e rise  w&u t ':* n  p re te n te d  afclob in d lc a t^ o  boat o n ly  ta #  

control norvuu© ajaUo w o  roapoacibl* for fcho dl*M«aia*tloa 
in  tho b a g t, in is * Xod to  tras * axo n a l t rm iiim iw  io n r  tn a o ry
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UmM ttm% turn vlru* ivmd mm affinity o n ly for norm 
tiaaua# ontora# thm nmmm* bkmmm &A®m t lm  mwmm ■mmmmm 

mf %hm ©lafaotory femlfe to tbm p& m trn v lm an# ©atarior h m n  

m X lm  of %im mplmmX &©r#• t m  im tm m t mvi&mtmm im^mpmmSmfatly 
4*t*rttlii*4 fey 0# &o&1©a an# 0* M* nmrmtrnmm an# pr©^#at^a 
to xh& km m tim m  kmmmtmblmm m f x»acM»X©&t»t# Coring April 
X$5&9 ^  9#« ¥ar& City ladlmt*# that tun viraa la in btio 
felon# fttP M tt a t  d «s i $$mm mf %m  4 ia # a # a *

M&liaa* •ortgittnlly it ww.fcM— tfit tr,m% go llo m g m - 

llUi »n eonflnn# atriaily t© .&*• ©antral Aonr©** 
tto# no*t atrlitliljg oltaioal foot#** baing'tfe# rail kmmmx 

pwrmXy#t# trmm doatruotlim mf ©nborior im m  m tX m

m t fcfea B&fmml, mm&m* A t tts# pmmmmmt tlma* it nmm hmmi ©hom 
that mthmr portion# mf t m  mrnvmmm1 ay a tan »mmh m» t ha pmm- 

tojrior tioim ©all# of tfe* «ord» ititirai mma othor porta mf 

tbo bra la nay fe# lâ ©lv«<l* it mXmm appoora aortal ts that tte 
antir« fe©4y 1# Involved to a ©art#In ojttoat la tho mttmmk 

of biw r i r o a *  f a r  mmmpX® § <e- ma$aa In  tfe© go»tr©~

lutmmtlmimX troot any ©©ear* fro* feoMprhogoa of tSm mtmmrnmU  ̂

Mfcmolvo mmA% Ipl1 ©allon of ttmmmm mlmmmmb® raaHtlng In 
lnopoftaoo #1 %m * to eoo&oatiofci of tfe# lynpfeoi# tl ##%*## of 
t&* X m m r im tm m tlm m l %root# Tfeo Xyftphoi# atrootnma of tn* 

tbywu* *0 4 tonal 1 *r© mXmm ftffooto##' Th» viaoorol 
mmmmmXm mm vail a# tbo aaalfigift** an# ©antral Mrvoos ay#tan 
*i';©v jtiuNaa# ©ongaatl̂ ia# oblofe. at tin#* wmj feo mmffgmtmmt 

to ©am## hmmrmrM^mm Into thm ti**u*«#
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fu #  two ©©napl&aou» f in d  i n f *  In  th© © © a tra l

fiorvoua sjnlois. ©ra edejsn mid ©olio©tton of lari:# nuabora of 

X ja ^ h o a ^ te js  o a ta id ©  tb o  ©ap iXX i fcF f  m&l i&m  t o a f e r u o t lo n  o f  

ih:.m nwrva © a ll  I t s o t f  is  p robably iii#  4 i,r# a t r o a u l t  a f  tfto 

v i r u * # b u t  a © o m p l ia a t in g  f u e t o r  I s  i f ®  I n t o r f a r o n e ©  © f  th®  

b.JU>od impplg ru»altl«& from ito® ffouhltiotl* Tb©

a i :T $ -  o r p«r© .l#al©  4ap*nd© apan th« w&taafc to  ads.©h th© 

a # n r #  c a l l  h a s  b o o n  © # * t r © y # © t  o U o ro a a  I n  m ony e « i # i  n # r v «  

© o l i o  w hoa#  f u n c t i o n  h&m fewon i a t * r f « r u d  ^ i i f e  boe ttua ©  o f  

l*e*& of bloo4 a up ply will r©&®ia tholr function of tar 

©4$ mo i;.its s u b *1 dad and ia u *  jpar&Xyaio w i l l  alaopgsoor*

^ d k f « j >  * ** e X I a i o o l  .smnifwafcatlona af jpalia~
a j u l i t i a  &© d iv id e d  i n t o  tfcroo p a r ts ;  1 -  i n w o a J o n *  2 -  

ia^oX¥^m#at a f  in.#- © o n tra ! norvoao © jo t# a  nad j~  p a ro le s :'. ,  w*

I* *  X n v a o lo m  *^a# o n o o t  o f  d ta o o a a  i s  n o t  s i w i p  

u n i f o r m *  A m a j o r  I  t *  o f  ©wo#® a t a r t  w i t h  a  r a X a i l v o l y  to m  

fd - v a r  wr.-lorn I s  © © eosstponiod w i t h  i r m p t o s s  aocm  ms up® a t  

a t   ̂ a o h *  © o ld  I n  th ©  o a od #  h r o a a h l t l #  a nd  g o n a r o l  X a s a i f c u U o *  

I n  o o a r t o l n  par©o«b©,g©  o f  e i i s a f  t itw a #  f i r  a t  o y m p to s is  

41  © a p p e a r  wad h # n  r o o p p w o r  a f t w r  tw o  o r  t h m ®  dan's 

aXoni;: w i t h  aysv toso©  d o a e r i b a d  « a 4 # p  In v o lw o a s o n fc  o f  fch# 

© a n t r a l  o o r v o u *  a j o t a m *  I n  mmny ©oao® t h *  t a o p w r o t a r #  e o n -  

t i n a w ®  t h r o u g h o u t  tis«  In o a fe o tjL o a  a t i » g o t  o r  t h #  i n i t i a l  © to g ©  

o f la w ** io n  u&f b# absant ©1 in  a ©addon tah.a#rmiur@ sad 

* t t M &  on th e  © w a fe rs ! n o r v o u o  oyofeosi* dxam in a t i o n  o f t t *

a u la o !  f l u i d  d u rin g  o n jr a f  thaa© tgp# In v a s io n *  w i l l  glv© o



X I

aortal osil count. It is this one' '.-firtcUrl stis 
ai& ga m h e n  aaiiaa abo o lu t©  d ia g n o s ia  ia p o a a lb la *  I f  an 

spidsjaie I© preaaat and u.v«r© Is an unquestionable history 
o f  axpoaur®* sod t.&o I n i t i a l  ayaptoois e n t i r e l y  

tha cst« Is ^anara.Xly do a uitad as ^abortive**

«2» lavaiv&samt of central ?l«pvou# hyoW.a»j thm aoeutid 
of fcho wisoas© appears* as a atifTnaaa of tho naek a.M 

spills «■ ?*la aod aoranaaa #rs aildsatr oo attciaptln&. to -.ova 
t i i »  p a t i e n t *  na&#tjU%Q& p a ln  m* s m w & im u t o f  t& o  M p im * mi. 11 

b& #¥ia«nt in t fm  «xtr«*attl^s smlcsn la ladioatlva of possible 
paralysis of tho«# parts. la incra Is & fe-uac-usy
f o r  h y p a r& tm a i t i v a a a a a  o f  t h e  s k i a  o f  t f t a  a n t i r «  b o d y *  

trowaift«*i»a# twitching* sad trsaaors arc not anus sal and fa* 
f l e a s *  » »  3 £ « m « r* lX y  affected i s  acm * & * a n * r .  T h e  t a a p a r a ia r e  

is usually aodcrat* feat th® .puls# rat® is r a p id ,  tha spinal
f l a i l  ' W i l l  now  f f ¥ « i i  #13 lacreas® i n  pro tain s a d  c&Xi#t t'&*
majority haiap lyaphaoytaa* it t^Ia point tasrc u#s fe#©n 
ao paralysis unci trds has $oattla»« been callsd t m
praparaljtic at*&*. If after tiro or thraa waaiss tbor* Is no 
paralysis* % *<*rft.lly tha al$*saa la of t&« a-gHi-paraXytlc 
t y p e *  n e v e r  p ro g ra m s  la g  t o  U i#  t h i r d  a t a p s *

J~ hardy ala: ^arftlyaia is pea^rally- yr^apad into
t * o  n & jo r iy p « a 9 a p la a l and fealfear* In  s p in a l par&Xysis tina 

anterior .ora call* o f the cor I arc affaatad, and the bulbar 
typ# resulting Iron danag;* to fcne cranial n#rira nuclei •



A mmUimmtl&m of ttmmm 'to# mmf m /uUl m  ml m
pto#Xf#l# mlm m  w i t h  of mm or aoi*# Unto* 41«
»#*% aaqr of p*r*Xf#i# «*y oeayr*

■fto apiitoX typ #  1® tb« rnmt to# tog# to# mm i t

fr#$t##nfcXy pm.rmA$mm& * i t h  Xh# « f i i  too a # * t  « M t  a l t o *

ffermljol# of. Xto to*# or smmmXmst Im n n  Itl tom
ln & glspfe*1*®* or roapirstorf ®**0to# #r* #ff»#to4 btmm&iiXng 
o n  hm-mmm® t o p # M i& t o  mmd %hmm t o #  mmhmm lmm% w I r a n  t o n g *  

r**#rto4 to*
Tto bt&itor typ# off##to to# f##i#X mrv## wsi 

fr#%y&&3&jr «M§» bf lto#2X is oefc ##rtoo#* Jraralf#!* of the 
ptorpa* mm&lm® 1# dmgarom# fe##*~a## to# p*ttoax *mm% 
• M l l a v  an&  to #  # aO  r a a o t o  a t f  t o  a a p i r a t i c m  j ^ « o £ * i a *  f t o  

#jr#* #a& to ra ? x  # r#  # to # r  p a r t#  # f  to# bogjr r & ito  

a*y to #ff«*to&»
k * # t o lM t £ « a  o f  %$mm  to o  ifp # #  m y  j*ar*X?s# % m  X#g#» 

bMl m d ’ mb&mmim l am#$X##» aa@<i» n##&* toltoftrsai*! nerves 
simS I t o  w a p l r a t o r y  mmmtmr* r * * u l t t o g  t o  t o *  t o *

fr#P&rl#*to« Too w&%h®&® of immyal nation
# g $ l& # t  t o t  4 1 # # # # #  t o # #  t o # ^  i r l t d *  . . to #  u t # 4  #  M U M M t 

t l r a t  # a 4  t o t  a t o t r  #  l i t #  t l r a t #  T t o  s t i l t e d  t i r o s  p r o v t d  

t o  t o  * * f t e * * r i H l i  ..feter M r s  t i r o #  p r o t a d  t o  t o  t o o  4 * « g # r »  

mmm m  hmmm  to  its## * - - fmr tog# to ###  to # #  :to#ti

sMiiato to sssri sst# setIon tltotr lo pssnrsjifetag #r «Mi~ 
ifjtmg tot »X tonic* Potest lorn tofto*tof- - p#r#ovHMitom» § 
tesytetMrslmX# titomiii €» w&tim&mj #0# p~#»iasphsxtjrl



X i

t o l l  mm mmmm mmm o f  thm  o h m l M l  mm®**® o h lo fe

tli# ia fM fe lo a * Im ktm hm® hmmm

GfammXmX m ® $ mmmlmmlm b m  bmmm o m * i n

to flad ma a fo o t wmlmh voulA oar* m  m m H ij th* 
mftmmkm o f ktm pmXim^mllkim vlrum* m m  Bmmfmm mm®

. Im&lmmk® %bmt mm'u m&mimlm mm or?** twmmMm*  oappwr ooXfato*

to » &orio ##14 mm® mmthmmX Oootroyoa 

Um w tm m § v i t x m lu  & mm® mmmmhtm M ia  i m i i f i M  %feo ir ir i***  

otsorooo t&* irlras « y  rtiittol to M i l  on or ot&or m l  
gXyooMX* Tlso piotuso la  aa&pXiooto4 olaao o uniform too t 

mmm mm% umm® tM o n fh o a t, mrnmk o f ttso toot#  wmw® aan&uotoo la  

v it r o  ona wiroo fro o  oovopol #S ff# ro n t oopori.mukmX mmimmlm 

wmm ooo4* i t  i#  toXiovoa tli# v lm o  mk&mktm trm m  mm mmtmmX 

I r a n #  mm$ bm mmmmimkk. 4&tfmmm% i m m  t l m m  mi mm t iw r  group*®

tm&m&mXpg w»ioo of poliMgroXttlo m o  boon ota«MtrlM6 from tpo: foXXoo&og oot&rooo* ‘
4 * F * 0 *  f o p *  "S o a O b M tk  o f  C *T *Boob? Co*» &t*  £*ool#s Xf^X OilApi* 24

0#C* Qogo &n4 a*F* L m i m ,  "CowoonXoobXo *>t0 0 0 0 0 0%  F*i* ©ovi# 0#** n d ' lm d m lp h lm i  Cfcopt* 26
*vo© noo^on m i  fiftoOoo* %X;ra# Moooooo of item1*# lolooa Co«# loo Tarfci X % i  Cbopto* M X  Xjd
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Maaaaataii
In aossr## of tMi pro#!*# it Moan# Maaeeary to In

vestigate tm  mmm do tel 1 tn» produetIon of ^̂ nitronmlnolixn#* 
ihjree important faster# aade fcrd# lne**tt$atla& adirlaabl#* on 
extended delay tn obtaining a aapply free faaaaraiai sours##» 
tli# eeoaidaMfele amount# required# end id# feigfe eoai of tte
aubstfese (#£<f*W per pound)#

^fitraguSM^M. hae bean papered in tip## aafai* tf
ifee dir«ot nltretion of quinoline, b3r 3o#o aodll,lo#tlon of 
to# ideraug* reaatSotit end tf seating Ita&i tre~2«qmloelIn»ear- 
b # x i U 0  # # 1 4 *

Sestbem end Ibelê  nitrated &HgulaellneeMbMyll e ##14* 
a#par*§t#d t%# Sw #nd CM»1 trequlmaldIal© «oI4# tŝ reugii tin# 
•eldblllty of their barium salt#* end regenerated tfee fro# 
aeidei fceetiac i*mitr#«a«nuiii#iin###r##iifii# Mid to the siting 
point farmed the Me!red §^l£re$ulMXlme bf elimination of 
earfeeo dle*Xda* Xtxl# method appeared least premi aims of Hi# 
Hire# me **;#£#' and tea# met attempted*

fhe direet nitration at quinoline baa Man earrled oat 
bp several markers* a server of Ittt* preeedares imdleated

and Xhele* 3#r* t J2 W33 C19®&)
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%hm% i t  ooo poooiM# %q vary thm mm®%mt*i of loworo *a«i 
fNooltioa of t&o oatorlag n l t r o  group tjr omitobl# m4ifto*ti*«i 
of tho nitrollan eomiitlocwi t M

&aohar*ftt»# ôat and Carolina*® u»«4 attain* ai tratoa 
v l t f e  a a o t i o  a n h y a r i  &® am m n l  t r o  t  lu g ; m&& ia a u - t fe o y  fo u n d  

mitral## of hoary natal# mk&&tiafaatorj#' bowa v«tr, uao of
aluminum and lithloM ml trot®a la thm i of euprie
nltrato* rasiiltod la th* produotion of f-rnltroquiaolixa*» 
.pravlaaaly orallabia oaiy through a ilcroyp roaotloa*
ôboriii.Ia and Toptaa&lar** nitrated %alaolla« aaian ni ts»o&*a 
tetraaxld* and obtalnod a 19» yield of ?«*altroqulaoila#•

Mmiga*^ trooted ctulaalia* alt.rota with ft m l& tm w of 
JtaaiAg altrio aold *.ad canaantratod aaifarie aold. Clou# 
oad otediod &8aia* a#tb#4 «tl aaparated too mono
ml fcroMui noil no# and a diai&roduliiollfio# Clou# and - lAttnar** 
nitrated quiaoliao aul/ata with eonoontratad Mltrio aaid in 
a aaalod tuba at l&9°» is nailing and ?Fa*taraa*3» troated dotn*

*%aoharaofe# float and Carol 15 0 , Boo# tror* chinu * S*g

**& ah «rig la  and Topiaohiaa* tlor## ld ? 4»f {1936) 

*2jCftnig*# IMd jyg ^%9 C!B?9>
*3ciaaa oad Iraaar* ibid Jj) ifc*3 (IMS)
***£loua and Iftttxior* ibid jy| &8QS ClM6)
*$tealtlii£ aad TrantaaM* It 14 £1 l6$5 (M99)



x?

oils# suifate site a aiater# of talag stteio sold and ooa~ 
castrated •ulriarlo acid* ftsm date! Is fur
six thsss fjrws&arsa *r» ratesr limited and u q o .m m  m i  
a jriald of any pmrs isomsr mportsd* Booltlag and Traute 

IsdXsated that to* te&aps rater* 4t*risg nitration of** 
footed b&# proportion ©f 5**- sod §«* ai tro^mi&oX lisa a • 
tartar i«Kittt» of tfes S^ltooQslftslla* ware ftemsd si I m f  
lusifMtirsttess*

Daft©**** had mmm1 for oossidtesbl# «a@uali of d-slfcr©** 
dslsoliss *a& astab11shod Is da tall a at iratl on prm m & w m  

hmsad ©a fifty $r*®s of qu ism X tn® * B# mssd tel© proaadara 
aossssafsll? site as mmati. aa fctes* tesdrad gfiM of qptsollsa* 
Tbs astbsd' Istelted- prapteatioa of solid <talxi©llxi* aitrmte 
aaiog facing si tela do 14 sod tbs addition of tela salt is 
portl-osa to #*teaslr#teci saifarlo a$id*. ' a small qumn&i t j  of 
ftetia& sslfsari© sold was addad after sms'pte&loft of quis** 
©lisa si teat# to protest sxoas^lte dilstloa of tea sXteati*i§ 
mixture* Tha temperate** oas #©ntpsll*& using as lea bate 
sad by oarafsl addition of tbs %«i£asXlxis salt* Tbs rssobioa 
misters as# ponrsd 1st© am tor asd a *j»»XX aooost of dtslteo* 
hydroay%uisollfia rssote-d by filtration* fte tends S<* and 
slteo^misollass asra prsalpitstsd site baas a&o teas dla- 
•©ivsd is a Itega tmlitf of dilmte si tela mold* Os cooling*

*°8®*i.fciag. Mad '9Pr*a*»«ta» lot, tilt.
tf&uftwa, J. C h m m . :»<ku# 78* USfaj
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h i m  ^~al troqulaol i m  o&it is»pwrwb*a in pur# farm# f&o
m & t t w v  liquor m m &  neutral* a*ii end tb# arude d^nitroquinolln* 
er^ielllsMid uace from elaanol. fhie a m t h o d  starting with 
t;.,,rs# hundred grass* of quinoline, gev# on* nuriar«d fifty 
^raas (37*14) of dnriltroqul naff no wnien united at 69° •

fcr#st#a quinoline *uif*t* wi tn * sal*tar* of 
fuming nitrle msld ana fuming waif aria ecld |,*3> anhydride}» 

£•!*# temperature «t -£0°« th* 3«* m 4  3- nitre-* 
quinolines war* aepfcratad through the nitrate salts uoing 
^uffconfa netnod* ul*ty five |;paai« of 0~ai troqulaollxi* (4 6 *3#) 

obtained from aao nuncirad ipr&ma of quinoline* mtalblmg 

point* **ra not reported for tm# nifcroquinolinea obtained by

beuavre sad bo^vra*^ omiftg «ss*ati*XXy <v of ton* a moih.a%st 
obtained nils# ; r m  of d-nlbroqai aolXa* (13*4.t) frasa fifty 
gpfei# of quinoline* fhe aostpauna m#Xi@a at i'eonatt
and i > r & v m ^  repeated ^uftoafa work. ,,*t«il« were not given 
on the yield and quality of the S»nitroqatnoline obt&in^d*

p iolkahoorn prepared twenty t&re* grauui of o*
albroqulnalin#, by uaiag is a baala, tn# s a «  of juelgen.

J* prakt# Che*. £ XI 4?3 (19-id)

^LeFevre ana karuvre, J• Ohsm. ooa*» !*?£ (1933) 
^!>oao«tt and Orov*, ibid, 3?6<*ISO (li^p)
*$ “I
^ A^ l« a to o a r n f  K e c *  i r a w #  c h U u *  1**1 C1 9 2 1 )



r i ^ m r  and nitr&fc«a *jata*tie qalsiolim *'4lf*&e &

XS~23a fej aiasaî tac tdm &&l% in 6S- *al®ui&w mnd %mn a d d in g ;  

fuming nitric ®eib# Id# 3- nod. &• nitrocial£iolln®& wsr®

«•par*tad tiira^h iim bolubillt? of t&# nltmte srfelta* Id 

n y m a * * * ,  ? l o s e r  a n a  a a r s h b s r #  o f c * t * in # 4  © i p x t j  * * w i  r r i t s s  

{£̂ *6d) of ©rad# d-nItroquir*olia* «diab aw&Xtod from ?? to 6?0 

Tim 7 i#JUS of par# 5-ni iroqulaolia* *s* cot r#»,ort«sa*

L* Iloat#^ pr#p&r#4 a-ni troqalaoXla# -u*lng 2-*iUtro~ 

«m.lXl»» mad glycorla in & *aaifloatloa of tfm ..̂ kraap reaction

j' Q
dim product a# I to a &t 43 » bat tn# jl#la w&m not xivsn*

ttjppXiod *  i»oal float loss o f  t b *  o&r*up r e * # t ion,

# tdril.it,: «itb flfta prama of 2-altro*n.iIin® and o b i s l a s d  

% i r t ^ r  * 1.a Co7 #<2 4 ) o f  d~nttra^uiaoIinai* arable a n d

P-"
â Ini*oaĉ  alaai»Ilfi*d b£iuispp®X?a pr&osdur# bj oxtfftcting: in® 

arud# 3~aitroQ-al aol 1 a® »1t d h#a®ea® ana ro orj *i*XX i »I n:; froai 

Xlght p#troloam *tter» file product » lita  at 07-4S°, bat 

t l i #  p in X d  » a a  n o t  r # a o r t # 4 * Im F o w #  a n d  L a d 'o v r * * ^  u & «4  

ivHil# pp® X * o 4 t.J*d 0 bx o na f &im& I l f  led 11 i# j. nr I f i os 11 on *i c lid si® 

a n d  r e p a r i o d  f o r t f i v #  £ .*•*& * C7X * ^ d )  o f  d - n l  t r o q u l i i o . i l  no

s n o  b * r * : ib ® r g *  *1. Ass. CO#®# - o c * t  6 g| Xb«*>*3
V X/-»0 f

^ 3 ,.,® t o s t #  t X £  6 / 3  ( X tk l jJ

^ X a u * p p * X *  A b i o *  7 CX* ( X i  >6 )

^ P d r a a l # j  and  itofc L a to n *  d • w in * ,  - a c * »  X2p ~&3 (X i* 3 2 }



m

w hich smltmd a t S IM ff0 . S a lih  and 0#%*??# ©aing JSmappola ..

d lro e tie a *  a# a b aa ia* worked eta* la  4 a ta i l  a pg*ae*darw fo r

the preparation of &»aitrooulnoitoe h&aad on two pcnmd# of'
^ -a itro & n ilin o . tb# erode 4*ab#rtal which they obtained*

was lAoed d ire c t ly  la  a reduetieni reaction fo r  tin* prepare**
t le a  o f b-ewiiioqat&ol law * fhe o v e ra ll y ie ld  fo r  both

ro ae tio aa  waa report®4 a# 5Q$*

fta c  bM*j&» a wary Im portant f  ae to r  a t tb t#  p o in t* end

a ssodi f le d  oicreup re a e tl on nm a 1 t r  et loo pr eee dare wore
to w e e tlta te d  eonearrexi t  ly * D r. t  * L . i*oe prepared erode a*

a tb roqu ino tlne  by a alcratap type re a c tio n  and e.eebhod fo r the

purification of bM a erode material »## 4# toratiied• ̂  : fhio
p a ri f lo a t  ton la  4# ta ile d  la  the e a p e rim c ita l p a r i o f t M i  eee*

blow# The y ie ld  o f 4~ai troquinoi In© » which m olted a t  4IW$90#
AM I

wm  S0-&O$ o f the tfiwory baaed oa 2^1fcroealaeX iae*

Am a t tM p t  waa mm&& to n itra te  © aliio lin e  matag the 
method o f Dufbo»» by adding fee in g  n i t r ic  wold to  f i f t y  jprane 

o f qaimeXlae and then adding the a o lid  a a lt  la  portion# to  

-mneea&rated s a ifw ie  wold# the © a lt « n  not w e ll defined  

©no nod a toodoiioy to  become a lly  whteia made i t  d I f f  t w i t  to  

wondlo* in  on loo bath too a d d itio n  o f 10 ml* o f 20-34$  

fuming: a u lfu r lo  acid  oaaeed t#S5p«rsfcore to  ria o  from 10°

^ l a i t h  and d ata* dfeaa* B e t** 1X3-23 C 193>)

^%bo w r ite r  wlouoa to thank D r. ?* i»« boo fo r  pro par Ins  
a erne o la  hundred grams o f crude d H aitro n aino lin e  fo r  t& ia  
prbbleau



te 110** A dry leê chierofoFa. bate wee r t w M  U  in "order 
bo keep tea beeperatore at id** 5 daring tea addition of the 
faming euifario meld# Qn pouring tea reaction mistore I site 
iitir and neutralising, only ally quinoline was obtained* A 

nitration patterned after that described by Flaitr and 
derebbor# using tea ewlf M e ' aait of q&inbliiie# J0# fussing 
sulfuric eeld mnd nitric acid resulted in a 23*8̂
f ield of; i^Mtr«iaiiic4tea teite Mlted :tep#a%iag
tela work using a higher temperature and Ienter reaction tint* 
resulted in. a eonsidf radialamende of :dark ,red solid mmtmrisi* 
which was relatively said insoluble• This method gave a 

yield of 5-u 1 troqulnol 1 wt$ white M l  tad a t ■Sd~§90*
i-Mtroqmlnoilaa ass 'supplied by -Merck and GMpaiiy» Inc*, 

was a chocolate hr own powder which Mi ted at Sd-69#£0 - to 
an- alattit black ilqaid#, ill# quality of &-nltreqmtMllae was 
not satisfactory for mac â  a startSag Mterlel and was 
purified* Three methods were determined which were ami table 
as pari fie at ion prowesses* the method meed depended open 
each factors as 3 the amount of material to be reoryatailissd, 
the' •talpat at Slid solvents available* Purification prosed ore# 
for the erode d*citFoqsiaoUtt« from tee &kraap reaction, 
nitration of quinoline and eoaer«Ul produot are detailed in 
tee eaperlMxitei part of tela seetlon*

In general, ualetg isopropyl ether as a recryetaill slag 
s o lvent f o r  b-nltrequlaolliic r e s u l t e d  I n  «  nearly white pro- 
doe t whieti melted at 5d-Sf®* The recovery was almost



2 2

qpontltotlve* Tho dtoodoontogoo of uolag this s^lwt oro 
ih# high oolotlllty* on a tho loo oo liability of tho S- 
altronaloolliio* 11 io to bo NeeoMoadod for tfcn purlfleottoa 
of to lot loo oatall oooonta (loo* thoa 150 of &^ltroqai»« 
e lix k -a *

Siotbod. e* glooa la tho ooporlaoatol jmri of thli oootloa* 
aoing dilat* hydroohlorle oold and roop?*tolllootion fro& 9S/* 
oloohol 1» to bo roooiaMoiidod for tho iftirlflaotloci of lorgo 
««oyQh of d ^ l f c r o q u & a o l l o o *
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j u t * * ? * * *  w *  H S i f o u n  

i r a « # 4 i* r a

1 mtxbnm or 12 ml. m i Qoossntratsd m m X J tm lm  ##14 sad 

230 g* «f JOj£ “mlstm* wm» pirn®#4 in $ 1-1* btal»ri squii»p#4 
m i t h  a mmmhmmimmX stlrmr asstsd In * 2-1* m tm lm Xm &m  m tm m X  

l»«a* GtdUtirofsm ltd dry lot ««ri plsesd in ttis stMl pm
(not# 1) *ma 75 £• (#5® «oit) #f fms&ljr di«tlll#4 Cast# 21
doimslii*# mmm #44#d dr®̂ #!## to tbs mid mixture» site 
rlgoras* stirring* tbs tmpMratw# •«# isspt b#t#w %0° bjr 

rsguiatimg te# addition #f duiisstla# md by tbs addition of 
dary in# bo t Is# smalt ag bxtb# Tbs tems#ii##ma sslmtioa- m* 
soolsd bo IS0# sfcirrad and 110 g« mt fus&stg nitric sold «ad#d 
fro® a dropping fMil owf a JO mljtiti# p§rl#4* ¥b*. sslmtiaa
mmm #11 aw#4 t# stir am additional JO minutes *md team pomrad 
into *t$Q ml* mt cold wmtmw* Srtgfct rad crystal# praalpttebsd 
and tram ramsral by filtration (not#- 31* ffea filtrate m *  
teas mads strongly basis wl%m appraximately 121 ao&lmtt 
hydroxide* 8rwai»li-y©llo# aryatel# separated sad wmrm 

sallasted os s .bmbmar fuomal# sasisad sawral ii«i« mi %h aster 
sad pmsaad mm dry ss passible* fill# prsalpltete van dis
solved is $00 ml# m t nitric said* Haring s apaalfla gravity 
of 1*12 (21$)» by hast lag on s stum bate* 0© aoellmg in an 
is# bate# bright orsng# oryat#Is of tbs nitrate salt of S«* 
mitroqimlnollm precipitated and ##m s*$arate6 fra#, tbs



salutier* b y  filtration* T i m  f Hirsts «r*& & & 4 »  s t r a g g l y

mX&Mii&&  w i t h  X2 u ts&ai i iM  h y d r o *  i d © ,  t i m  s a i l  si a f i l t e r e d  

off sad dried* iha sittterisl wa© reeryst&ili ted frara 

iSUprepyl Sthitr* Id % h X M  wSUaSr Z - ?  £* i23«&*) df Si^dSt 
© .it© d~ait r oqulna1las *uieb icaiied at 5/~od ’ w&a ubtslasu*

8otes
i» dry Is# sad ohlerafsjm s*&d© & eotiv«ul*at caslln^; bath* 
Chlarafam wt# iMid#d la a uspifo uf spproslsaat#!? am* inch 
in the auier cantsxaer *nd dry is# &da#a a# needed*

2, p̂srsgan* practical î rsa# quinoline, dried ©ltd sodium 

y d r - a s id e *  i s s  d i s t i l i e d  l a  g r o u n d  *>rX#aia # q u l  p a re n t p r o t e c t ©  

X X* ’**/ :S* i4i&*s latans eii;, sadlas*. hydroxide In & dryiiŝ  tab©* ih# 

fraction dal Unix &t 23*-£35 /f?d nsu ws# collected*
3* 1 h m  r#4 precipitate was net identified* Lldely 4Mk*l~
bill tie* »»r© a di ai troqulnoila# 9 a dial troby dro jijt qui n  a 11 a# 
ar a mixture af the a© cempeun.il a*

a****? i. i  is. a**, a * a ..■ a i  -X 1C.'

Tiis crude B~nXtrsqulnol 1 a# purified Xa the foXluwia^ 
proced ure  «&« p re p a re d  by i>r* I # h *  Loo us in*; # # # # a t t a l l y

.'A
dasher* jfsnso* and ©hi tnor© *e*** experiment©! detail© far 

the preparation of v-3ii;.aA|-v*al traqulncXine*

2 i' dr^# uyatu#**sf 2£ ^d (X^'H



ts

rafiiFiCAtxaa ar 3-«m *tOX* did •*

Pram * m * l l &ic»*u# i t

Thro* buoarod-ti.irty .gjMMM of bl«e« t«*M, whioa bad
II

:la#*& j*ro # # # 4  * #  jflpy * #  f^ A a iiM #  «m *  B

flu. 310# *tU off. 34 iis # %~3*
to#m&#p# ffli&or#4 t»? 4#e*at*tlac» from on oil̂ r m#t#ri#3 
{nm%® 3)# d#O03*0ri#6# vlfc'ti *h*i*M*3 #44 rofl3t#r#4 tbroagfr 

two f3at*4 flltos* pmpmm (not# &)• Xfeo fl3tr*t« v n
•33oo#4 m  oo#3 m $  & k lg $ M $  bmmlm «rito ooM4«rikr#to4
oasiouiam I«y4i»o*30*# t.h® bravn ##314 mmm oo3i##t«4 am *

»
&%mimmw f m > i  #ta4 pp#»oo6 oo 4&$ mm p&mmtblm oite m rubber 
4#m* Th# a-pyui# proto#! y&» alistltti Im 2-1* off 41ojt«i**» 
<So«ol9*l#o4» fl3t#r*6 #1*4 ooofakU twm 'l*® 11.1### off ##34 
mtor o#ro pi###4 i# * 36-1. bottovt 3*r otoipjsto with * 
mmmhmmtl$#3 itimt, &to lb# ###3 43#*#**# »#3#tlon #44#4 im # 
t l m  otroao m itn vigor*## #tis*r3ag (iioi* 3)* Fio# light 
teowt oryatal* #pp##r#€ laweoaiotoljr. wmv* #13o*o& to #*tt3»» 
##4 «#*• tboa #«p#r#t#4 from tb* *o&utiM mulbg # siofcmor 
foaMlf th# 5»altrotoiiiollM »## pm###4 *# dry ## $»#$#ib3#* 
Tb# filter «*<*« mmm di»*#3vod l# 3-3# off $B bgrdrooto l& rlm  

m® 14# 4## alar 1 ##4* ffi It#rod tut®m9 #a4 ##a3#4« . turn 31 tor# 
off ##34 »*tor mmm #44*4 #to tfe# #o3#tl#ci brongiit to # pS of 

?-H oiti. ##&a.Mtriit#4 *##KmXM*i bpdroxi 4#. fbo dH»itr#4tii&- 
#31## «•# f£3-t#r*4 offt 4ri#4» #n4 roeryrtttalli &®%i Tmzm b#a» 
####* . Too hgadrod *#4 gr#M of a & m r lf *bito' &»
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mmm ®h%BinwX» th# mmmpmmd at dd*df̂ «

giast
JU fM» tonalM i *Xd#d la tl*  of *

a in o *  t l i #  X m i t a r  1#  n l f t t l n l y  Im m lu b lm  i n  h fd r s K & h lo r t#  

ft-dliSt*

2* JtMtia kmgmt #832* >3 «a* fXmi«4 a»+d*
tMi Ms * #•#£& nt* of filtration* tip# imm%®4

pmp&m mmm tm m d to pmmm% m im m m X
f& m  pmmmlng, ifen ash  in to  the f  ilta rato #

3 . Baf»i& a tln i& g . io d  » le«  a d d itio n  & t fcto dlmmmm so lu tio n  

mmm mmmmmmsnt to  alnXiaXs* tto  fo ra *  t  le a  & I luvpa*

c e ife iJ ic x A L  f e u i i u f t f t u a u «*, im r n m  a m b  m *  i k . i

t o t t o *  A

Fifty gran# of oObKiaarol&i grato IU*nl mmm pXmomd

In m aiogl* m m k $«*X* fkm & k* 3*5 X* of i#o-
propyl m S wvtftl boiling «*m *88*4 mnd t&m

mi&t-mzm mmm h**to£ mm thm mlmmm mtii thm mttmrn toilto*
Tim light jrnXXmm eolation# «hto& oonfce' m®& mm mm^tmmtmd X~2 g» 

of dapto insoluble ijagyar.1iy* *«» 4*eeloris«4 suacl then f Htan4 
(not© 1) through e U«oa# © in i#r#4  glmmm tmm&Xt. h*«toa w ith  

m dtoa* ~$el umntlrn (mm%m 2>* In to  m %-X* f t \%mr i l m k *

&Xaa*t ©olarl#©# fcroqiol noXin© mm-pmwmto4 iw w eaiato ly mud

after cooling th© mijttur* In an I  mm hath* 35-4O g* af © ©abound



a ?

wd tm h at SIMIf0* m* filtration* t tm

p&ommitm mmm pmpmm%®49 te&l£g aaf f i ©.tout iMprogtyl
mmtmv -to to fittest# to &rtmg tis# toliiM to mp^rmJL**

mmtoljr 3«S (not* 31* Aftor a flmoX p*m~

osdur** aotieoxktrfetlon of tm# wlvoat to 333~$0O mi* im&%m %j- 
.«a& eooilag* roattit** in mu m € i% iom#l $-12 ■ g* of' pin. S** 
mi trô ttlaollxMi »

l£i*£
A* riltrstioia *i t& gomil# m m ktm a mmm mmmma%lml boost**# th* 
*olvmt TOlstllltel wmmdlkf mm Hi* |w*«lplt*t*d 0<*nitr#* 
^mlaolta* oX*g$*4 tfo» fXXfcor*
a* A $%oat#4 flltor «ss iitM* to fern? to* in
mlafclogi during filtration* A aintoroii glass foams 1 *&* 
£mm& to to tte catljr $>r*otift*l. filtering m&Ximu In orter 
to roftovo tbo Sotolorimiag otem&sl* t*«ir'-go* 1 t̂mteasi 
fix tor jtoporo ooro notet***?/ tet It tsi -mot possitl# to 
Icoop oosto# mm- ® $m$mmr fm m m l w;mm m o m  tet
iMgM^lV J I /  . / . .  •- . • "• > “ ,-. .f

3* Apstwdtetol? ttet* S$ s* pm® mmmirn fe>*. m®4® hmtppm &b» 
f m i  t e l  to bm olfteaib; , '.
4 * Zm®0 t & p j \ otter tend# to foam poroaitea *o& -tmomld mot 
t» distilled to 4#ym®M®m
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m % & & 4  b

Fiv« bsm&re# an# %mm jB&mmm of S~ai breq ul aol in# fii
aiMOlvad la 75# *fcl* of #iQ*«aa» ftia eelut.3 &m wmm traatad
twlea with daeolorlslas- eharaoat* flitarsd hot «a4 ailewa# 
to eool* fwelva 11 %mrm of ©#X4 water wee a4d»4 to a 16-1* 
battery Jar eoâ tlfeiJig a awrahanlaaX atirrwr an# the wool 
dtojsa&e solution edae# la a flae mtrmmm with wlgereae 
ebirri ##*=■' ^h#;>rf ®i|>i beta of siigpabiy brewa. ew^tfi* «*• 
eolleattof-ajr fil trail oa an# allow##- to atr~#ry eweralghi# 
Th* material (not# 1) waa thaa 41aaolir«fi la 150# «!• of 955 
aleehei and "#ee-olarl*#6 ?D*rea% Pol iowlng the
aeeoiid filtretion* the brem solution mmm mmtmS, la mm laa 
bath aa4 the wreeipitetew 5~oibroqaiaolin» eoXXeete# mi a 
Btmkmmw funnel and air dried* three hmdre# an# oil# $ra«e 
#f nearly eolorleaa predaei we* obtained «ti!eli mmlt#4 at 
iS-if0* the elaeholl* fiitrat* was then poured into 15 1* 
of eeld water »**d 1§ g# of arm## i«altra%mlaoliaa we* 
raeoware* ( n o t #  £ }  +

M M

!• TM# material mmm net of awffleiaot quail by to 'pmrmi t  

It# to l^a.^irl^^Mii-too^^aiaolioa•

t* fid# water*»?r*eif»l bate# material had a alî htl? green 
east an# mmm net aetiefaatar? fas* tre absent with dim m t 

Wulfate*



* t t0 T O M U T 4 it£

P#3*1 jmni*® n,%%m pm rt^Moe pn® d»w*wfc?! *

w» ¥»**0 * T t ° *  to m p o a O  #pa*f®  A t o M t * ! * *  j o  * 0  jpt* per* * * } « *  j o  

*t~ff ®**n poaiMM! m  *TWE*M*t* «U *®eT*»A*TtJ & q

? # $ » * t t® ®  M * »  pO® p * * * t l * t ® * * 6  f * t  0 9 ) JO

•*TP**tv aoffoi ti#¥*3 *% t$B % im #A ®  p m % 9  cn o#aoff« fro

*p*c T£®t*®*P •*¥»!? Xt^towt*®**^® e* p#*«*«p**®i*® * m  *$ ***T tJ  

* «  * o 9 9 ~ J p  * •  p n t « *  » t n * ^ o  j o  < tm o  t m  A«t

p**o*TT®o mmm % m p ® 4 €  fr**t40t®& Af*®®® jo *S f*zC #wfi^f®® 

p*taa® ®**t se.14 #p*tf*ttTJ p*®i*et***p *#tst ififcastxu 

p*tJf®R*tf .AYT®*!*** t|*T» W«d«|W nt*f* *«« «t®*?TTJ ®1 

•t®*;®®t® ®0£ *©6f % w x® 4  9w [% % <m  <m$& *9*vt®*<*® *#*

#«r#t<**t®®' %*®«*T* J© • •  50* *C€ #$©0 } S&ttfAop 

p®® JJ®-f®T̂ ®tTlJ f,4$H #®1 ®* ®t »*TT®®® ®0 *{£ *®0®} *®s$.

p w m I J  w  t® ® ® .n trf »  r^1 T» p® *¥ a® T © ® #P  *®«tT©©TO%«MK| f  ^ | «  

p*t*«in%*# *®« a&at*©q «tyt* * ti| t®*t®r®f® f<6 je M*$tt ®®£HX 

• f t  •*«*«} w i ^ i t j  « i» iif |9  « t t i  « ® iP t© «  p f-m  mt%

j o  j t o q  « m g t9  * g u  pmz**P • i t®  © « •  j j ©

» P tT 0 ® *%£. * § » 1  « * *  S$ *«t% t t t W  f # p  « «  *p ty © J tp A t| m i m f

*« f • t*T ptm xm % ut>m  &m%mm p m a a n m  £T*ffcMci*f*

j #  #t * f t  © t« T  v v % t  ® ®T p®*pi€Hf JT®T? on® |m «  * t e « *

#$ p«Mtt® **•.»*Ttot®® Pt®® «*ti> *P®**MTJ pw p®*T«*©T©® 

• • p  © • *® ® JJ®  o t  * * * t t f  ® 0 0  p * * * * 3  ®*® t i0 7 « m s*ffm *

4RU' *p*pp* PT©® ®tJ01PM«pXtI JO •t®  OOOC pw®' **®*®<t #t»*» 

*  t#t p*o*T<£ *« *  MTt®®t®bM®to*»o ja  «w w f pttMtiepft #00

d  M U t t f|«F ^  *#• w
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f  0 tig &

X« i OCS*O i* i#cl d * 1U. XI c m  & I Vi '\t <■ X JL R *. w »»£*** o i v ’i.‘- cf ii.jt & v&jr*' I*
,as t# r  laX* and th«  pur . I f '. eatd, *m process*

2# T«o fluted flitu r paper# vwrc suyocaaar* to rsiein da* 

col o r illn f  ©U&rco s X *

3* fhe roeryataXlla^d 5-nltro^ulnoli a# «»& collected on a
Id * , , ,  eu# d u © :u i# r  f u n » a i # p rc & c o d  a r p  &# p o c s lh l o  m. in . a  

4&&* and i l r  drlo4 vtsm’i. lit#
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.t.-CXXOh 11

2 —C CLCH H i7'ilC-t.CJ 1 h );.*k B '■'■■

^Ueossi on
2M>hlarcMI«*fii troqulneilne appeared to offer aoverel 

caem lcal r e a c t io n *  which would bo o f g ro a t va laa  f a r  the  

!»*ep®r«tien of into radiate a in general quinoline ohaalatrjv 
and In particular far the synthesis at the 2-hyuroaty, 2-*©hloro 
& t ¥ $  2-aaino^d-ni troqalaellne*» A very issnpertani factor i-ver© 
«ao determining a eynt&atia .actriad which could be used on a. 
relatively large ac&le end which gave e goad over-ell yield* 
Therefore* & great deal of tine ewid effort were directed* In 
the couree of thle problem# toward the d m  velopsnent of a 
a® tnod for the proper at ion of 2-ohloro-i-nI trcK|uinollne» X n  

m  manner m h i o h . »?&s reproducible m i  would be an acceptable 
aainod f o r  ^Organic ajntlaeeae* *

she two general acnesi©* dealgnated in Chert XI* appeared 
t o  b e  t h o  w t r e i g h t f a r w a r d  a p p r o a c h e s  t o  t.._# d e s i r e d  2 *

c-vloro-b-Hnitroqalnoline# .It was felt that tn© final choice of 
the two aseti-oda should be dictated by experimentally deter
mined raaulte* however# several practical eonaiderat 1 ana were 
favorable to the method using 0*nl iroqai no! 1 t m  as a ter ting, 
material* The compound# without in# rsitro group had lower 
ms®Xting points than tj,e correspond!ng nitro derivative*! the 
nitro cos&pound anoald be easier to cry** tall lee and anni- 
palate* 4-nitroqulaolln© was available eauEwaeroiaiiy at
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#5 0 * 3 3  p e r  p o u n d  o o se p w ro d  t o  a t  * 7 5 * 3 0  p e r

pound* *&& n i t r a t i o n  of 2-ehloroqaiaalii)* p r o d u c e d  I&oiuers 

which ua« to fee separated, wreress, the alternate &e t*m  pro~
d u c e d  a a l j r  o n s  la a & e ? *  ~ .»# vsra i n a a d r e a  g r& is it  o f* a - a l t r o c iu la o * *  

l i n e  a v a i l a b l e ,  a l s o  s e v e r a l  o f  « tu li io X S r*s  w h ic h

c o u l d  b e  c o n v e r t e d  to e i t h e r  2 ~ ® h l o r a q u i a o l i a o  or o - j& I t r o * *

qulaoiln©*

A r e v ie w  o f  t n #  l i t e r * t a r e  f o r  thm  , p r e p iu * * l l« m  o f  2 ~ 

o h l o r o ^ - r t i t r o q a i a o i l a e  • t * r t l t t &  w i t h  q u i n o l i n e * i n d i c a t e d  

t o #  p o a - s i b i l l o f  d e v e lo p in g  » s a t i s f a c t o r y  s y n t h e t i c  & # t l io o *  

t h is  g s n e r s i  e o a o ia #  o o s is i i s la a  o f  f o r m in g  & q u a t e r n a r y  X ^ o o U i j f l  

s a l t #  i t ®  a A i a a t i e a  t o  t l i #  q u l a o l o i i c  «x id  c o n v e r s i o n  t o  2 ** 

© i s l o r o q u in o l i a # *  t u t  f i n a l l y  n i t r a t i o n  o f  ^ o h i o r o q n l n o l i n #  

a n a  .** ^ m*m t  i  o n  of i  he  1 *  amo r o  •

The e a i i v s r s i o f t  of q u i n o l i n e  to * quaternary salt aw lag 

i&win̂X Iodide ha* tMkessi *coooipl.lwhwa by several workers# 

$ i l l i * a » ^  t r # a t # 4  qaiaolin# w i t h  m e t h y l  i o e t d #  in a tu fe o  a t  

13 >°* hs Cowtŵ  repeated «* I ill. ms# work et a lower i«ap#r«* 

l o r o  «a  •. t d o t i s t o d  a s a l t  a n io n  s a e lts d  a t  7 2  w he«  r o o r y s t a l * *

11 s o d  t w o u  a l c o h o l *  h & r o k w a ld  s a d  u « y # r * ^  s u b s t i t u t e d  a  

r e f l o a t  e o a d w n s e r  I n  p lu o a  of t h e  c lo s e d  t u t #  a u u  s h o w o a  t h a t  

the product of ^ilkimxm aoi of hs Costs, which jaw 1 ted at ?2̂ t

^siliifua#» J* prsiii* Cfeessu, 6J 35 9 (X̂ x*)

• 3 *u » . O a s t# ,  h e r # ,  jy>  1 ^ 2  (1 3 3 2 )

3 ^ & r o ie # a ld  m id  u # y o r ,  i b l d # jy ^  l d & *  ( 1 9 3 3 )
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w * m  m  w o t t i f u y d & m  t* w h i c h  I  oat ar«Wr ow r  auXfurlo meld* Th© 
aa&yarou* X«K»®thyiquin®X£uiua iodld® m - m X t rooryofcaXXiaad from 
abaoXai© slaahai m & lt«a **i XJ30 * ooefcor^J usod .rimrckamW 
ana .*©y©ro &$bUad asi m i&rg#r fcoal* but ra ̂ Q F t & a  n o  y l&Xd ©r 
at*itlta& point of tb& product obtai »© a # /r#asd »nd Hi chord 3** 
u m & d  boason* a m solvent* &«©***t«*d th» sol%#at fra^ tho unit, 
©ashad thm e&it ©ifcu *t&*r ®a reported an L̂aosi quantita

tive yioXd of i-ia©fcfeylquX»sXiaii*5& iodiao* they a loo aao«wd 

that noarXy >0:S at th# product m &  rot*i.fi#d I«i tbs§ aoite»r 
Xlqaar to#a ftloo>.oX uaoa a m »olv«at for ro<n*y*balXl&*tlon« 
Koufaaan mad dXbortini^ indopoadantly markka out a nialX&r 
S*roo«dur© to t h m t  o f  Ground and biohsrd, but aid not gi v m m e  
yi& X d  or quality of the product m h i o h  thay obtained#

1*»*toyX-2*K|ai joaian® has bona proparod by a^var*! 
eh*M«d&t&# i/ockor^^ oxidised 1*mthyXquinoliniasa loaid# mi th 
pot̂ .mmXmm f«rrley*nid* to proaac® X»mothyî 2̂ uinaIan© in

3 ?
* p r o p a r o d

a i»t#r solution of tbo .aattyl #u if a to oait aft&r r^scilag 
equal molar quantities of qui.aolia© and 4l.a»ihyl aaXfaW# 

thoa oaldlaiog the sulfate aait In inis solution to tne quiao-

3X*ok«r, 'ar,, 22?6 (l?tt»
■3^^r©uad dian&rd, ibid* *$2 XX3? C-X93f)

3>giiufeiiniii tad alb®rt;ai# ibid, ĵg 3??J 
3 ^is#ekor* J* prakt* Cham*, [ 2 1  a? 3X (X&93)* r;or*#gk. ̂  cxa»)‘
3 ̂ ©rkin and a obi asan, 2, Cbetsu boo*, 133 IfF? (1 3X3 )



Ia n #  w i t h  tm tmmmluM  r ® r r i© y ® n i4 © * 1 n a y  o b tA i& a d  5> S * (944)
or n m m r l j iora l<^sothjl*2*qulnoXctno« A varlnty of ®th#r 
«tboa# Tar pr©parLog 1«-sm»ti^l~£^ulnolaa» ®r« f#oara«s 
la tb* XI t® rot or® * bat hocan** of tin Xocie of ®x,p#ri>'x>rifcaX 
date* law yiaidii or op®c1*1 ®quip*a&»t r®4,ulr®d* t&aa® sso tbod* 

did not &pp**r ®ult*bl« far thla prohlmn* Far Maaplo»
fS-

friadl&ndor and Fallai*- tram tod eapbootyril with not-ryl 
alcohol* n#ii:iyXIo4i4® # and aodioa frydroxld# mmk obtstlaed m 

trao® of thyl~2~quia®Xo*i* • .;>it»ra»̂ ©r3? p*®ot®4 l** im  t&yl-
quinollnitiua lodid* with mine ohlorld® and obt*ift*6 I**®*bhjX-C- 
quiaoloa® to on anap@ai.flad ylald* ftoaar**® r*ftet®4 pot&nslna 
&y4raxi4® with 2-1 a4 o*X«*»atogiqaiia® Xinluai lad 14® *<u£ obtain®a 
X~not,..yl-2-%ai&oXa«pi* Fioorair *nd I#unsXXlng#r^ r®part*4 a 
bh#or®ii®&l yiold of X-shoti^X-2-^aiaaXan® by ®X#ctraXyt.io 
oxidation of th® nothyX maifat® malt*

2-Qhlaroqaiaolia® r,.a® boar* pr#par®4 fros l^awtujX- 
f-c|alnolono or from aarboatjril* Frl®41*a4®r ana -Cr®t*raftl®p*2 

tr©at#4 c&rbomtgrrll «lt& phosphorus oxychXa-rid® and 
phoapboraa pantaoinlarla® at 130-1*4° and obtain®4 na&rly a
awwr.a«»>gi«i*CTV»i-<irM» r<■'»«■• * . w«»»w»<?n»^ iWHi«il»i'. hh,

3o rlodlaadop ami. bailor* 3«#r*# jgO 2349 (X£l§7)
ibid* jy| >9a (l^op)

P  ^##r> Axm^ 9 242 377 US**)
^^iaeaor and ;?®:analllng*r* b@r*f ^6 25*6 (X9X3J
^Fri®41#in4«r anc vitarsakr, ibid* 1^ 333 C1M2)
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theoretical yieJUi of 2-o.J.aroqainoXlna* Aosor^ ropos£#4 
P r i m d X & u d m r  & n d  ./#t#r^al€-r#s work but 414 not eotiflrsa t d m  

y i# X < t .  F l a c r ^ - r ^ *  pw a o fco d  a sal a t  o r #  o f  p h o a p A K d ru s  p o n t a e h l o r l u #  

and phosphorous ojtyohlorldo witn l*<watnyl«2^alnolori# to obtain
2 - o i . i l o r o q u i » o l l » w »  l a  u n r « p o s * t®4 y i a l o #  j ' o r k l a  a n d  A o b in ^ a c F ^  

r# p o is i*a 4  P la o n w r * *  w o rk  &ad c o s jp lo tw d  th w  O o t w l la  f o r  th w  p ro **  

pttpwtiun af 2~oAlorg^alnollaw in dp^'X* y.l#X4* T&w product 
noltod at 3q°* rt aoiiwr wad OatMsuuut*^ asod 41 ahlorobwnftoM fea 
a o o lv o n t #  a ia p # 0 .s « 4  w i t n  t'tm  p a a w p b o ra s  a a y c U ilo r iO w  l a  

Fiic.:,sr,i or 1 &iai6i motho-d and obtm l n m d  m . quantitative ylalu of 
2~©AIaraqaiaoiIi2o froa X»*4®th. yl-2 ~quiaol.ono* Bin*;: -sad 
traatod l ~ s m thy l~2^alaaloao with m toluwno solution of phos~ 
-©«» »t 103* ana obtain©©- a ?0,t yield of 2-qaIoroqulnaIim# 
w.-ilofe .^ w ltw d  a t  3 ?»3tS°* o g a t a ,  r u a & l k i  ®n«i B iu n a o *^  u a ia &  

waswnttally t&© swt.-o4 of Fri#<iljLnd«r ana ^wtor^uftlor obt*1nod 
2 ~ c & l o r o q a l a a l i n t *  f r o m  a a r b o - j r t f r . i l  i s  a n  y l o l d *

2** and -ehloroquinolla* ® r m  viitrat^4 in is X x e d  acid at 
th# 01* v-vooltlort* 21 sobar and a© t baton®'* ̂ nitrated 2»

- ■ 3
'*  h o a w r ,  0 £ *  M i *  PP*

^ l o e K w r ,  £ * * • ,  J|X £ 1 2  {1 0 9 0 )

"+S p w r k la  a n a  S o b l tm a n *  l a a *  M i *
. . . . A  , _  . .  . , , t

' *s 1 § c« j# j*  a n y  v>ati?.*s&nn# «■* p r a i s t ,  a u o a #  a  9,3 3 7 ^ { 1 * / l b )

* 7 s i n £  « n u  a * U i»  A n n * ,  © 6 6  76  ( 1 9 3 1 )

* ® 0 g a t « f  i l l m i i l k i  a n a  e s a a a *  **L1 .  I n s t *  F a y s .  C&oaa,
rw & w aroh  ( T o k y o } ,  O .A ,  .;«1 pd& »&  ( l i t * ? )

**9 F l» o n ® r  a n d  O u th a a n n ,  o p .  p i t ,  p p .  3 6 ^
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ehloroduinolin®  isna gto fcm ..n#d tpppaiIim ioXy >.* of tbo >*uilTO
r'"

ia o s» r  and 20> o f 6 ^ 1  tro~2~q u in o lin a« and outaPv

rapamfctm this work aiin alailmr roaaliss* than dowlopad »>
*&wt od in wh.ic-.i thsy raportmd m yioid of ^cniora^o^aitro—

*
qydnolitto* Thai 4;mvo m dataiimd *a*lnod far iMs nitration « a  
u$#d ilifc alotillation mm m a&nthad for mopur*ting tha p* mud 
0Haitra»2 ~«bl0roQdinoiin««» iba >~Xmoa»r balnr. ittte volmtll#* 

Thus It appmrmrad fammlbla to u*# f#rkin and Hobinmon,o 
anthaa far tho preparation of 2~ehlo?oqainoiXa4> in oaabin* 
otian «ltn tho naimd of bairn? t smd UaIe far too nitrmtloo of 
2~ofilaroquinollr*« miu mapurmtlan of ill# desired 2 ~toiai*o «*£$■* 
nitrcKiulnoiina* The yiaXa of ilia finisi prodaat sho aid ia in 
id# ami&hkarbQoo of 3 6 O* #* psroblosa r$a»ia#a > hoirovmr. In
adopting, tb##© -sathoui to m 1irpf »oaXo» *ino# rerkln and 
Hobiaoon*s pro <30 bare *r«w bmsmd an >0 a. of cialnoiirt*• afhlle 
tomt of *./aln*t a m  bails m m . * reported far 30 f* of 2«*chloro«* 
quinoline*

Various »t®pm in ih« eouvarmion of d-»a 1 troquiuolino to
2~€niioro**u*‘iiitroqulnoilna n*v* tsari invomtl r,mtmd by aariy 
# a r » r s  in  the ?.t ulna l in e  f i e i d « prepared the ®eth«*

labia# salt of o-aitroqainalina by treating, m nmi#r solution 
of ilia asm thy X oulfata malt wlio poim&wluia Iodide# t«oi£®r mad
^brftwolopouXom^6, preparea tarn issatnyX maXfmt# malt* ojilola«a

■EpijirtfrMrf# >iiir »«mwwhk «nM«nNiHMIiMW>»

^ £.*’io t #.cid oalst 0 «J * /n&# t . i<oo« 11 od C i fxt)
o o r » *  j 6  2 6 1  (X y O J )

and a t  ritirroXopaaXoa, 3* prefci# Che**## 60 TOO 
( 1 9 3 J )  “



3 8

the m & t h j l  auifate «*h~al tro ~2~q ui n o  I  jat with
p 0 l a a a i u &  f e r r i e y a n l d *  a n d  £»-#*s a j ^ f v r t ^ d  t . i i »  c | a la o ia i i o  t o  

2~o • loro~-J«*mitroqulnolfao with phoepnorue panteenicri'ie* _■*•*■ 
p e r l a e a t & l  d e i e i l a  w o r©  l o o k i n g  o n l y  a  s t a t e  a n t  t o  t h e  

•ff*et that tn« yield *«#* f^nd49 w&* recorded* and
Coepfli^ pr@par#4 2~0hl©ro~5~nitroquinolin* through the iii» 
aaque&oe of r^#ei!ofS3 exeepi that they used hydrof-ea p©r<*xl de 
t o  o x i d i s e  «3* ie th y l< * 0 ~ a l i r o q u 1 a o l l n i i m  i o d i d e  t o  l - ^ o t h y l ~ d -

h i t r o ^ « K t t t X js io ia M * e v i d e n t l y  t h e  dee  o f  h y d r o g e n  p e r o x ld #  v a *  

patterned efter an oxide iXo n  aewt*jllehed by I n g ^  who eon* 
verted 1»6~4iwthy1• d»nitroqulno1In1am iodide to the aorre#- 
ponding. quiaolane* oielow end Eo#pfXi geve no yl#ldo os* 
experlawntel details for the Individual atepe#

Thlo survey of the literature »ti eneourt *  ̂ to both re
action aequ^ae** #xc#pi t;*ai, la generalt the Individual atep* 
were carried out on a siicn ^mailer a cel# then «n# nwceeaary 
for t:.tU problesa# bn uadeeireMe feature present in bofco se
quence# weo u$* of potass iota ferricyanide an oxidising 
agent for the preparation of the l-iaeihyl-^-^ttinolones* 
another interest; **& point i n  eoa-a^ction with the echesm 
a t a r i . ; ,  a p  w i t h  t ^ l t r o q u l n o l l n e ,  a o n e e r a e d  a p p a r e n t l y  a 

at#rie hindrance factor of the alfcro croup la the h~ 
position* teeker3'̂  found that d~nltroqulzu>line would not

^ a i a l o w  « a d  h o # p f l i p  C&cs** , o c * # 6 5  lp > , f ( 1 ^ . 6 )

3 3 in e ,  J .  C h M .  a o o . ,  £ 2 3 2  ( 1 3 3 1 )

•^Dsotor, 5#r.» jyi 1 1 ^  (1305)
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farm  m m#t!%l#41&# a# I t  d trw a tly  tej t r a a ta M t wibts. mmth^X loci 14# 

lei # M tra 4 1 # tlM tla t i to  % u li*# li®»« in  o rd e r 'to  pwmpmrm ttm  

m #tfel#4M * »mi t  o f &~»nt t r  #© a i a #11m# » t&* aatisgX. *a lfa t#  s u it  

wmm prmpmrmd a# log diMttfejrl aulfate wad tb#& » #*b#r *olutl$m 
d f tt& i* # « tt wa# t r # * t * a  w ith  p#ba##tum iodld# vhleti p r# e ip i~  

t * t# 4  X~m lo d ld #* felm©# bb# m tbod

found m>m% satisfactory In  th im  probl«a tmv#Xv#4 oxidising 
t&m mmtni&dl&a s a lt  wi fcr, fejrdratE** p#r#xld*» t& ls  a ta r i#  

factor of i&# d-albr© group* Id m tf*#t* emmmmd mm. »d41tl#a»l 
mtmp %m mmmpmatimm^ .%q %%m path* Tim  mftmmttvmmmmrn

and low volatility ©f dlMtdyl *ulf»b# cois*p«r#4 to jmi-bbjrX 
lodid# # ^ 4  til© ***# of converti.r^ the w m t to f l , ssulfat® #*lt to 
tb# aa©t^l©4l4a w ltlt pots# slum I ©414# #©atp#&*«t#6 fo r  th© 

a d ^ ltlo a a l a t##*

I d  # © tta * 0 t l « a  m i  t o  b is# r o u t #  s t a r t l e  w i t h  $ u l& d l l& # »

«*» «** 4©aa« tm «#av#rtia§. th# methyl arnlfat# salt to th* 

mmVnXzmlMm salt and attem pting to mm p#r©x 14#*
{ • } * 0 Ib k  mmd 3$&)» mm mm ©x141xii*g «g#at* fh#a# &t#ps 
war# imv##big*t*4 h#exa»# tb# ua# ©t hy4r#g»& poroxid# 1© 

tit# al tarn *t# synth#ti# it tM  #*# food© b© giv# # vary 

a##rljr -pur#- -  ̂wh«r#*# p©t«s«iu» 

f# ? r ie y *a l4 *  . pr©4u##4 « vary era©# gain©Ion# fh lc l* k#4 to  b# 

r##ry #t#XXi*#4 ra#« or t«ri ©# • r©b#»*is*m f#rrl#jr#xii£# wmm 

mumU Xmmm mmmmmmiimt t#  m m , th m m  . hydrogen p#r#xi4#« f i t #  

r# # u lt*  o f tl*### ta v M tig a b le a i* were # M tim fM tctiry  method 

for mx&lmg bit# sa*th£©4i4* ©alb from b&# aalfmt* m m X t§



•bu t o x i d & t l Q U  * U m  p r o d u c e d  oaX y  r ^ d  oXXb a b le U  o o a id

not b# rocrya tdXli&od* vb#roforo id# tsothod r#̂ ar&au by 

yer&ia oad hobiiiaon̂ b far th*i preparation of £ ~ chiaroqat ao XI **o

1,1'i ftpprOJSOv&il-1 $̂Xy JO» y 3 4» Xwi ftftft Hid V jU&pJi" ÔO & by OliO ft & rX *** 

ug»ni&I worSc ©ftrrlod oat la thi& î f̂ê rch*

bo¥#rol uitypfttlons of d-cuiorosxuinolln# ŝoro ©«rrift<$ 

out, 6aa » partition of tbo p~ anti o ^n i t^ r^ ^M l ln a u  .&twapio4 

oy ft at? y o  o t  •*. ?&£•* vdo t o  sto-ifcSii o  i a t  j l XX©. t-jfc offii * i 3 3̂ . t  n& 12L o*$

ft-Tpftrftiitljf us #«$ti ftfaaiory prodaclag yonorally 3^ «*;:.*©

C ^ l O i i i f c  % r*i\k  b i  i f  y i  f t  <i'2tj?i.’t 'J U f* 'ft o f  t« . iO  *’*' O C lt i  d ^ —X  f t  J j - i t t ?  i>  ,  n O W * *

tvtr fcho aopftrfttion ***© fouria to bo woolly uaouitoLX© for ft 

n  «3*»ib <d r  r©  & *& on  o #

f .'..ft-siOvi on n i» i.io v y jk _r «ivi*30 oi o *“ 0*4 a or o*. a o X .*. a a ̂ af %?*•; ,%fc a* < .l t* 

.o ftn  i io o r t *  oi n t©ft-*, cm ® $*X XX&tXoxt,  Ŝ cdXorô o-**!*t r o ^ ^ i i i o - *  * * io

i i o t  © s it& .ro X y  r©  »aa v ̂  d # w -jr®  &^ a ^ a r£*©0 w-, ^w v t o  Li-ic* &©v io n

of iv*,fe© a t ais-iivO,  ijy bf oXy a x d ooc»arxt'd. to x or*—*  tao *'ĉ |)yô ;  vv: *.t.a. tX5*o 

© a rb o ft  t y r * .  a o  myb.ro©;. »X om  © ft© *. d  ♦ ««•• jl & r o f t c  fX  o i*  ivft® i»x i»-j*

0 a wmXy w I  c  i  t i j .o  f t«»*oont<u o t a n a  C[*• t i 4. t r  o a a ?1 tyv’ S i y  r  <»- JLv .t

1 u c r o f to  s o ld  c o a c o a t r f t t i o a  l2 : tc ro £ & & 4 * ‘" T t U

oroatob © ftftrloao prottev-i «>Xneo it wto d^oirsblo to rc,avo 

so aucti of th« 2-shXoro->-nitroquisioXln̂  ft« po&̂ lblo* yet 

tbo ptiri ad of ato&o oiottli fttion f̂to a anti nasal, tho naoaiito 

of -̂ftad o-nitrocftrboatjrll #X®o- laoroiaaf*,

^ . r # r i£ X a  a n d  a o b l n & o n ,  f *  C h # a , , -o c # ,  1 0 3  1 ’'^ ? /  ( 1 J 1 3 '

k I t  is i p u r t i n o o t  t o  d ru «  f t t t a n t i o j a  t o  tb o  p r f tp & r f t tX o n
o f  b - n i t r o c o r b o f t t y r i l  b y  t t i©  m o ld  h y d .ro x y .a ia  o f  i ! - o h X o r o - a  
n i t r o « | u i n o i  1 n® d ^ t ^ i i a d  I n  a f tC t io a  H i  o f  t i t i *  ia o s a a fto r ip t*



Tfca rw m m lt of this work m  to# n i t r a t i o n  pwowmm*#* wmm 

H*#. m p m m tlm  o f a t la a s t fo u r fraofcloniB wMe'^ war# m t o a i l f  

ao4 eaa##$aaatly gat* prsdUtat* with larga smiting
rang##*

d-M troaarbe*tyrl X wmm obtaiaad as m. watsr aala&la
fWMtim by sapsratiitg to# hot solution la to® aistlllatlan 
pot from tha raaiei**# by filtration* and aaaXiag %m flltrata 
la aa lew bath* thm wata* laaolubl# m m i& m  wmm aatraets* 
with hw t alaotioX wltisb laft mm mXw®h®% imolubi# motorist 
whiab at# It #4 abawa ISO® w®& wmm m wm m € to b# S^niiro- 
aarfeaatfwil* fb# ©rod# motor! si abta inm4 from to# aloohol 
axtraai »lit! f m  X£0~120° aoatparad to Iho walma# of X%d° 
«mS 152° raaorAa* la to# Xltarstora for 
allno,

slaw* i t  appaarad th a t to# at*a& d is t il la t io n . mm on~

4mmirabla sawwaX m  toads for to# asparatlafi of ths S^aad §«* 
ftiBloro^uiaollawa war# lawaatlgata* la sxt attwspt to 
allmittata tola proa®aa.

I t  www fait that to# salts of ,tha two laoaar# would 

haw# M ffm w w rnt hasialtla# mm that a toff#** wywtm» aaalit b# 
aatablla&a& v&lafe » o # W  r w f  f o r w  a  asaa# o f  # # p # r  & t  to rn « l l i * : 

aathad of aapaM%t«M» prorad uaworkabls tooaua© tbs fra# to### 
war# duit# difftoultXy solabia mn4 to# salts wars highly 
hjdraXissd*

2 ~t?bX0ro*S«*iil trofuiaolln# was fonad to to waXatlwalp
tmaoiubl# In rntm-v sad ooawaiii#f*tXy waaryataXliaad £mm
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m m tm m * 2~ehl0r©*5«**ittr&tut&oXi m  mXmm m A lh i% m 4

*l*kl3.*T •O lU fclX lt’j? %4.§**fciW o f ton

origioal n itratloa itijKfcor® # itfe  #lfcb«r Motoo* o r •tfear lo f t  

a r®*iao« n^ii« siting rm&* vci not mpprmml&bXj latprowd bj 
aotloa  o f tis *** s a lw a t® ,

0:tm*s1d * m ^  r * 4 a a » &  fch# a l t r o t I o n  m ixtar# e a t o l ^ t l e a l l ' /  

-sgsO to  aO|>oret# on l«»*©lu&l® ®#pp#r o f tts®

81* rooullr* m m  wot **tl*f**tary«
*fh® «*p#rl®M»at*l topkf an fch® prmpmrm%lon o f  t*H®$il0r®~ 

S -^ itro q ^ ln o lin o  * *  os in t* r~

gae&lat* « 4  mi%r®%i$m. o f tfc* lo t  to r  ia d tt* * * * *  t&#

» fp m U o a  o f t&o 5-®ad 6h&1&r oqtul &oltmmm £®mm& i®  thm  

n it r a t io n 1 wmm m M ftlm U U I*  tM tu  4# m m m m lt  o f t£»* d l f f i *  

©mlti#® In  •# # * * * t l* &  m m m  is $ i« f$ »

in  pr#@«®4lns I  t  • • *  eanolwi!®* tte *t tM ®

prmpmrmtlmm aobossia was aucn lose M tia fM to v ?  than th#  

©Xtor#**^ ĵ tfeod «i*iag.. 'mm &t&riiag 1 **t®rl*i♦
la  th * M th o * fo r  tfe# p ro d w tto * o f $~®&Xora**

§~a 1 t r  o<ialaoli£M» a t a r t l y  * i  th  dnai tra% al no i la#- » tiwr® war# 

mmmmrmi fm otor* *hiol& war® o f prim ®  latpMtwme**

t% mmm vary mm*amry to bow# a gooO %mXItjr of §**«ltr0** 
tttX M lla o  mm &%mr%lm^ um &m rim l* j^ a r lf i motion

p m & m m S u r m m  t m v m  h m m n  g i w m m  1 a ©notion 1 of till® th**l®« 1$
«m* ml«o t&mmd um m &m &rj to bow tfe# 0*a£ troqimS aolla® #ry*

S & f r l v m t *  c o ^ o u l o a t i a a



'C*iii*#r*f*X diM&kyi m i S m W  h m $, ' & & & : & % * &  *«*&

tvwmbl? d is t i l le d  gar# the mm% * * t i* f * e t * s -y

mm i t#

tr*$ul«fcoXiftiaa& im thyl n a if  ate m$p®m*®d to  b*

bfgroeoop 1# i3d m- m %1 aleatory i»tbo4 of ea&**rtliag the r*~
aotlext produ** 41 re n t If* to tte# « *tb lo& id *»  than o lia in a tio g  

p u r t f l  *«£!«&. o f the methyl a u i f * t *  8 ® ii# eon determined* 

la  o ^ Q 8 « ilm  w ith  t i i*  met h i ©did# * * l t # i«o fa * to r *  

wmrm o f i&ftjor i ^ r l i i s M *  s a f f le lo a t  e a te r to  di*»oX*#

* * * * * *  p U a t i ' ^  1*414* wet # * * * a t lo l  a ad i t  wmm *b # o la te ly  

mmmwmry  t *  r * a r y * t * U ls #  th * l« M th 7 l * 8«ciltro^i*l<ioliftlu»  

lo d ld * before th *  ox idation  jpr*##*#*

Th* working oat of * ***e*asful oxidation >r***<t*cr* ***
*  m atter o f d # t# m la i*g  th# ?r#?#r o f ooltami# b **#

end hydrogen peroxide and oevteiii other experiment *1 detail** 
l» j|* l^ jl-* f lH ft lt ro ^ t^ * to o l* t t*  w*e dried thoroughly before 

treetamt *lth ph**̂ h*rtMi jiemtaehlorld** th* *h£*f dlffia&lty 
vlth oeaveMioii of th* qolttolM* to 2̂ hl*#**dH*i%r*̂ tii.a*41iM» 
m l n g  pt***phera# p*.a**hl*aHld* ee# deeeapeelileci of th*
* *o *« *  jjfoMphortt* jHMitMhlarldt* aad ojgrohXorld*

*hl*h *aa fontli * I t&eu.t hydroly» in# th* &~ohlero graap* 

fbi® wmm *0001^  11 ®$m4 by th® hot r#»otioss. mae® '.auto
th* a w f  *0# of bonaem or large glaea troy® and. aXlowIstg 
the® to  * t« n d .*v *ro I gut* I t  * * *  poae ib l* to  add Xuis*|&ii o f 

to *  to.tfoe- e o lt& if le d  r M e t lo a  ***« »  la  an 1 **  bath, but 

&&1* -preoedsir# * * *  too time eouuftlag  and not a * M t l a f  eatery  

mm th# f in a l  deveXojaeiacti*



k s w rs l t r ia d  a# ro w ry s t* Ills la g  mmairn

fo r  2m & laro4-&>"iti.troqulaolturn* Sootoao f r d ^ d  to Ini lbs &o#t

s s tis fs o to r? * *lt£u»u|d* sbsolato sXoohoi oomXu also b* asso* 

£ m p w % m m t sapor,IswHstol tm£m&mm%Xm&9 1a d o ts il#  w i l l  }m  fotaad 

sudor •m ts o *  la  thm ® xpm rlm m n% m X p art &.£ th is  ssotiaa#

Tbs f la s !  yosal* o f ooasldorsbl* o&poriaoAtsl m m rk  mmm 

ma m m tm m x lf s s tls fs o io ry  sjmfcboala o f &~o&Xaro~&H&itr ®~ 

q a ia o lla * *  i n  ovor*aXX j lo id s  o f $$*&%$■ baaod m* d ^ lt r o tm im+ 

Alias* thm produot m®Xtod at l4%*4~W/*4°« tb»  tmu stops 
r *$ u ir *d  la  pr«£MurlAg troqalA O lla laA  lodldo

proosodod la  §§~tCX& f Is Id s *  ?ho m l  t in g  p o ia t o f its.# a*t&"» 

iodldo s a lt  ooald nat bs us# a. a# oa ia d i sailors of p u rity *

alacs tbs s a l t  Orooaposod bstooois 10$ a 4  X4O to  a i ir M  

o i l *  I t  mmm found th a t %h® %m® o f ooiftsorolsl grsdo J$i» 

feydrogsa paro tids  as aa o jti4 ii.li%  ag#Ab fo r  tbs aonvorsloA 

o f Ihso tb^X-B^ai troqui aoII&Ium  lodido to X~aa ii^ X ~ 6~it-i tro**2» 

Ottl&oloos .gas# 75 to  §SJ jrlo lds bosod oc* th * me t l i i#014# 

s a lt *  tbs  quiaoXo&s i&s oollootod oa s & *oh**r fo a a # l9 

vssJaod tisorougtilj o ltb  s a lo r , d rlod  mmd as It®  4 mb X3X*^~

I t  os# not aooossiyrjr to  m o ry s ts llX * *  th is  prodoet*

X stapXiJTod pr00#4a.ro fo r  tbs proporotloa tad p a r i•  

f i M t i e a  o f 2*^ & lo ro ^ « ttl t&oqaiaoliao from l~m *& iyl+1Ual.&e**> 

qulnol&n# using -bbm j^orui pmjatooflorid# om® dooolopod in  

p io lds  o f Th& product is# X tod a t  I ,^ .^ 1 4 /® 4 a tad

m s  o f o a ff ls io & t jptsrltp fo r  .a l l  ' o tbsf rotations fo r  vr&idh 

it oss umd*
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.* "■ I- 1 • ; ■' J- - “V

. . \  t '■ •- ' **’ •» •.*<

thm  mx&mrtamntmX dlMatl mmm for th » preparation mt 

*l&©r€H»d««ii h m m  h m m  aaast-ei tt* qamt! tie© of A«*

aitroq«il&&XiM fm  #X0 to %*i ml**« T h ®  pro**

eeharo, ©£*!©& invoXwil ft HI 1* battery .Jar* wft» ©mal6«rft4

©a £b© qpamtlty ©ofstrol fo o te r* I t  ©«# ao&w oieot to

approj&ls&ft telf X>33 gran© of the mteledld© eelt* mi 

ojtld is# thl* ftftlt tm  tin*©# #qmaX portion#* «»®r m 1& t*#*sr 

period, rather than utllla© larger ê utpî ftot la the oaidatiem. 

»tej»*
la ole© of tte a*tl«fMtery *yttfch*ala baaed w* §**aitro*

ttalMlla© aa4 the ©erf real 4iffi*mlfcift» la the Mparatlott 
of the at tore t£ ©a prdiisU of 2«*liler©tiiiiaelXA© * it ©«» ©oa*» 
eluded that the oeteort baaed m* . mm atarilug
material* detailed In the eaporlMetel part o f th tm  aeetioa 
mmm the moat **tl*f*etery proeedaro for the ftyatheale m t 

dvehXerô fita&l treteiaeXlae.*
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*7

gpmm (&9«5£) of ttoJUi#* «Mob
<pos*4 mho*# 13&& m*» ubtm lxm d from iMt pr®<stdur«#

1# Aa attoapt mrnm mmtim to wmnrf&tmlltm %hlm salt froa 
*to#lmto mlwahol mai mbmaluto ofchor* Tin# l i g h t gr##»

•ryotol* apparmtlgr ar« **rgr i^grotooplo «ftd womld not 
orfotolllaa «  to »ir*

2« Mm m m m m  mmm mud to roaoto m ®$ w m m m m w tm d  q m ln o U & m  *

3* i a i  toldtotiftod, mAootol laoolmblof jmtorioi mm» 

jnpoowO mad mmm rmmmmd ̂ mt till* p&irntm

frmmdmr*
3®m hsm&tmd mnM % w m ntj~n lm  grmmm (1 molol m t qmXaoHao 

t&ato 3) w&a p lm m 4  in  a 1*1* 3*i^oto4 flm »M o& a #tmaa 
to to* A stlrrar# roflmm oeadMraMr aii droppiag faaool waa 

fltto* la to* f lm k +  fefc* qml noils*# sttrrod vlforoualy* ma4 
139 S* (1*-! mmXmm} of dtotojrl- aulfato (mat# 2} mMmd d ro p w lm  

m %wm nwr parlod* Aftor addition of to* dlotoyl ami* 
fa to, tha mlatmra mmm mm tad fa» two hour** ooolto and 41m* 
aalaad- la 3!$0 ml* of toll «*%#*• Tlaa oator a-olatlm waa 
fcra»af*rr#<4 to a %*!• P fM m Jar a«atalaa4 la aa 1 mm bn to* 
afctrrod# «a4 mXl&wmd to tool to 3°* too aoftarat* mmXmtlmmm,
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for tiil@ typ© r©notion*
3* t h m  soiotloci of potnaaiusa farricjanida was prepared in 
advaac© b y  bating' tn© stolid unit w i t h  t i t i m  wat or am allow- 
Xn& in© ablution to coal la In© jfyro* aoparafcary funnel* n 
laagih of ooppar wire w&s naoaasifcry to leoap t £ m  funnel ms- 
ela* t#d* & in n * tha potassium farrieyanido had a tendency to 
aristaills© on cooling*
q* Tfa© aoaiuat hydroxido solution w m  pra pared In satsnei 
and k»pt la an loo both- until uaad#

froaadura
On# hundred and two fraas {*p2 sol#) of X~itthyl~2~ 

qaia.alaao hydroanlarid# was placed In a 1-1* 3—n©cd#d flaad* 
equipped with § m , : x m t i Q  m tirrwr* ta».waofisatap anti roflux ooa- 
dtrnaor* daa hundred and ton inr&ns {*33 «oln) of powdorad 
phosphorus pentaeh lerid * {noto 1.1 was *dd#c *nu fch# cil&tura 

waraad gently (not# 21 until liquid* The brown solution w m  
otlrrod and nontod unoor reflux (not© 3; for about six ruaure# 
then allowed to * t m \ &  ovornlgafc* ■■ di-.ht hundred sal 111 liters 
of le* water ««« added & lowly (note .*? an i X© the ail xt ore was 
leapt cold i n  an ion tilth* k 103 sodlia hydroxide aolatlon 
iti added until thus cue pan cl on see easewait basic {not© 5) 
ana extracted throe tie* a with 200 «tl* portions of © ther*



T i m  eo*»o.Ui*& d t ^ r  ©Jttrsois wer® driod ovo** oul*
fat# «ad th® ©tb»r w &.® r#«ao¥#4 oa m at®*.* h m t h *  T i m  ro&iciua 
waa diatilled andar gooa imtor pusp v&ctuugif th* fra&tloft 
CQlloattfd at » • »  a* a light f®lXw all «olldifi®d.
to nearly siMi# crystal# on cooling*

Iota a
1* It «■&« asooooary to hoadl* tha phoaphoraa pantaohlor14a 
and roe tha reaction la &n officiant hood*
2# Th@ r©a#iio» la ®&at£«®rato* The jaixtur® oa« ha*tod

aotll the solids. liqaified* a ciaa^Col i m a t l m  

w&i u&ad to supply m a t *

J. fho internal ta*3i>«r«.t-jur» was 110°•
.*.* la® water wo® added i?#ry slowly to to® fli§«f in the
i*ood» until a»r«&at#d phoapaoraa pont^edXorid® had dacoispaaad* 
5* &*a® was a4d®d until al£>*®id p*p«r ladlasted a pH of
w»X0*

*-; r^C,: f. ;:!r ■* "«*8 :■ .■ S' '■& ,"‘i' - ■■ - * W ''■ r ’ »■' '
* *  A  A -V-‘  *4 A -  - V S *  : ; W v  u  V  %  a  i  v  i .  a  «  ;  *

Proa®dor®
la a ^*1* hattary Jar* nested la an J~l* battery J&r 

*r*« pl®o*d . ^ 0  rnXm 14*54 «aol®«) of oanotri tap*tad iullwis 
acid and 3^) t̂l* (d*y6 u*ol®8} of famla,;;, aitrio mold (not® X)*



sx

A in»ca*nio*X stirrer i«ot« 2) tna truervaomatar oaro &dju.©t#-dt 
In tha cftnt^r jar, 2 to 3 lucres or cnloroforsa i.cia#G to t&o 
auiald# jar fciiw t.n# mala mlxtura atirr®4 vigoraualy* .iry 
i«a w#a M a t i  fcotiw enlorafarm oat a until th» toai^ratura 
of In# .mix® a acid druppad to *-X3°* a provloualy praparod 
sol at lan of ?3 a* ( • »  moloa) a* ©unmoralal 2»©’iior©quio©llJao 
In 60 ml* (I**0 rnolaa> of fuming nitrlo a d d  (mat® 1} v m  
isdd#d drop®in* avor # pariod of on® hour* Tha tomporaturo 
«&a fe»pt at -10°+ 5 daring tnla addition parlad, by pXoaiag 
dry io« la to.® chloroform bath, tas than at ~10° for an 
add! tioaal hour* Xh# aolutton «&» stir rad eontltftioualy far 
Id hours and alloaad to ©osa® to room fcomparaturo during tui* 
pari©a# I ha fallow #olatian sti p©.urod onto 4 ~i* o f  crsa^@a 
1©# &na allooad to a tana until moat of tha praoipltai* had 
m & ttlad* uha &©lida aara aaparatad ay filtration, ana aaaa®d 
■»IU. ®»tor until nearly a©ld frao, X'ha nitration miiifcura 
w&a tranaforrad to a baa&ar# containing ^00->00 ml* of oator, 
T&* auapoaaloa w-aa manually atirrad aud conc#ntratad a&uooiuusi 
nydromi&a an dad until t r m  a lurry wa@ baalo, fn© aalida war®

noollaotad aa a Auahnar fuma#i and waauau aavoral tlnaa with 
a&tar* fha praelpitata m  air-drlad ua tha filtar oaarnl, -t, 
treaafarrad to & 3 *1 *# f lassie an.-.;, aubjaetad to at® am

alatillatlon until 2~ahiaro~3~altroquinollaa r#a longar o i w  
ov«r (not® 3i*

In® stdiu vaimtll# 2~afclor©~>*oi troqulaalina «sa dr tad 
ana a sample r o a r y a  tall iaa 4 fran athar* HI a© to an Cl6*»)



of troq^inoiia# mileh «»Iiaa at XXp~I2i?a wee

obtained X n  this meaner* After r#cr;?ataXXi*afciaa frois. ether, 
this satari *1 ;ml tea at 123#*~133#V**

The content# of tae ate*-a pat m & ®  1* ixtared :*at# In- 
eol'jbXe #aat«rial v«* allo»&6 to drj* mad the ftXtreta coaled 
la aunt ia^ bain* rra^ the filtrate* 7*i £« of water soluble 

tertal* which at I3d-13da# tta collected an *
hlehner funnel# tranaferred to * 1- 1 * roanu-ooitoa&ed flaek 

containing X/> ml. of 20* hydroenlorle acid (not# and 
heated under reflux far two ho ora* H w  hundred milliliter* 
of eater was «04#4 and the *olutien again broocht to a boiit 
filtered, ana the filtrate cooled la an lee bath* Bright 
yellow o~nitroearboatyrll (6*t g.) which ,weXted at 1,*4 *4~

«i# obtained ® &  the water aoluol# fraction*
The w«t$r Insoluble r̂ sidu# was tre*tea with 13 Qj ml. of 

hot eleoholf inaoluble ;&atcrX&l eaa diaearded and the 

alcoholic *elution wee decolorised »r>d concentrated to 
approximately dda sal* forty £r»Mi* of eery or ad® 2-ahXaro~a- 
n 1 troqalnoX l i t * $ wrsI eh ^aXt#4 at 103-120°„ we# obtained froa 
i(4 s  solution* Xhe crude s&terlal waa ricrplalllEsd twice 
fro* acetone uaing decolorising chareoaX in eicn operation* 
The yield of 2 -chioro-d~nifcraqulnolia#, #&icAi as# l tea at 

134.-+“13"#.4® ■*« 23 S- (29-i).

Hot##
X* CosaareUi grade fusing nitric acid waa uaed which had



a spwoifla gravity aS 1*5 *
2 # bwrwhbwrg; wtlrrwr -mad# froa tarii&luas wir# «ti foutid 

to ba aati& £ aefcory•
3* i&# at# as* distill*tlon #&* ©wrriod da for 16 •••aura
continuously and an th* following day far 9 hours*
4 * i\ppr o* 1 m  t w ly 20..* hydroablarie acid was %adw by al
lot lag d? sal* of ©oneantratad acid to a voIum of 175 **1*

1 <£. i'.i X S***lO**& i, .*, it v>* 0 X i% Csi.<A Oils 1 w;..' 4- $.<*£»

iroo«d4iw
Ihr#̂  huadrad &rm®M (1*?2 aolaa) of purified 5*nitro*

quinolin# {not© 1) as# placed la & 2*1* > 2«*naci£«d round* 
tottowed fi&aj£ which was eliu&ped on a ata«& bath# f Harsh* 
fo#rg stirrer # m m  fI ifcad in the flasie. and 220 g* (1*?>4 &ol**} 
of f rashly distilled. d i m - t a p  1  s t a l l  m t *  (nolo 2) «ra* added in 
a thin stream* a reflux condenser wsi attached to ii*« sacand 
opening and th# .aslxfcore was ;;.eat#d an a status bath with 
stirring.., for six hour# (n^ie 31* 1'Ua addition product is& 
allowsd to stand overnight, than dissolved In *30 &X« of 
water and transferred t o  »  3*1* bea&» r wqui ppeu «i ta a 
• tirptf. do this cool stirred solution *«« added 260 y*
(i*?3 *&ol#s> of saaium iaaide In 1 6 5 «1* of fibfrr and then 
26 g* (*,lf moles) o f  solid aodiass iodide* The atdlxture was



f t & i r j r e d  f o r  n o a r  ttb r o o s  m d  t a o n  i o ; r

o f  an  d o u r  I n  a n  lo o  b a t h ,  f it# -  r o d

p r a e l p i  L & ia  i d i  o o i l o o f s d  o n  a  B a c .- .» « r  f o r m a l *  p r a ^ a a c  « $  

d r y  a s  p o o s l b i # *  t h a n  a p r a * 4  I n  a  ;\rl m &  t r a y  a n a  a i r  d r i » d  

ovam.ifht* Tiio orsnf#*r#d l~is&* bhyX-*a~«X troqoi aulin I urn Iodide? 
ijao&m !l#) was ra a ry a ta ilia a d  fron  abaciuta  a lcoh o l (noio $}* 
aaparated by filbrailon* and »sn#d woll wi tn &bsolut«? ®thcr 

(not# 6 >* fb# ylald w&a 4 9 6  g* f^y*) of cran̂ ĉ rcd product.

.p o t#  a

1* iha M tlafactory quality o f b^nttroquiaciln® wmn 

n e a r l y  w & Ifce  & iid  n ^ i t o b  n o  X a w o r  t h a n  o o ~ O 9 0 * I t  w a s  

also dry*

2# nlnstnyX aolfatc t&» oonvaHiontXy purified by drains
fas tiesty-foor hour*. ovor barium oxide* fliteri«& and 
d i s t i l l i n g .  i n  g la e a  a p p e r a t a a  « i t n  ^ r o u a a  g l a s s  a o n n e e i i o n s .  

-.topeoek gro&ss oouid not bo owed* Ine fraction cietliilng 

at ia5~Xoya/?&0 sisw eaa collected In & dard hro«&* &le*e» 
stopp#r#a bottle*
3# It &&& aeoeaeary to eh*c& ids stirring frequently 
beoa'uee in sosse fifths ti«e wsli aolidlfled before too 
lamination o f  t h e  h e a t i n g  p e r io d #

,*# This compound la a vlf.eroua iUrauUtor. It should, 
bo kept In a ©Xoeed container and band lad la a hood.

>• It «&& ebeolutaiy neeaseary t o  racryataiXiaa %tm s*ath~



I a 4 i4 ©  s a l t  b o f o r a  t h o  o x l a s t i o n  p r a a o s s *  h p j^ c w id a s a fe a ly  

3 2 4 4  & ! •  a f  s b s o l 'a t a  . a l c o h o l  w a r#  r s q a i r o o  f o r  t h i s  r a «

a r j s t a l l X  s a t L o a *

6 *  ^ o & r X f tx  i l t u  a t h o r  r o * * o v o a  aao i#  m L d a o i X f i a d  s t f f c W r ia l  

f r a a ,  lb ©  -w a it  i m  aidad i n  d ry !* - * *  i b o  p r o d u c t #

1 **d * ¥ l^ll—S£ 2 4 If 0—2«ai41II4 l.,bM s* 

r r © a o 4 a r » a

A n  4 - 1 *  s 'y ro j* . b o t t o r y  jm r #  a© it t a  d  i n s  i d *  a  2 0 - 1 *  

b s t t o r y  j a r *  s s s  © q u ip p o a  a l t d  a  b o ra .. b o r g  a b i r r o r  a a d  

t a o r a ia » f c © r *  b o a r  f t u a d r o d  * & d  n l n a t y ^ s i *  ( X * > b  aaX@ a)

o f  l * * a a t e y l » d * a i  t w ^ u l n o l X n i u m  I  o a i  a© a n d  2 * 4 0  a l  * o f  a l c o h o l  

w » r«  s d a o d  m ad ih a  s u s p e n s io n  s t i r r s d  m p i i l y  a b l l a  a  s o l u t i o n  

o f  2 4 4  & m ( . * * . * £  amX * a i  a f  p a t & a s lu »  h y o r o x i d #  I n  f 0 >  ^ 1 *  o f  

w s t o r  ( n o t *  X I w as s d a a d  & i  m r a tm s u a &  t h a t  V m  t o ^ p a r a t u r #  

a i d  n o t  r l & m  * t> o v o  3 0 °  •  ia a  mmm t h a n  * d a * d  t o  t b s  o a t a r

fc > * t t« r y  j a r #  « 4  X3 I13 m l *  a f  3 0 4  b y d r a g o n  p o r o A ia o  i n o t *  2 )

»fea «4d«<£ d r o p v l M  mt  s u c h  a r a t e  t h a t  t h *  t s a p © r o t o r s  a f  

ths raaotioa i&lxfcuro roaalaod bstwoon 30 mad 3>0 * ¥bt&
§ p e r t U o a  p a q u h r a d  appro&iistfitsXy two h a o r a *  la ©  # a # p a a # ia a  

w a s  s t i r r o d  f a r  2 0  a u m U e  a a ra #  JOO—̂ O O  g *  a f  l e #  w as s a d o a

a n a  X ^ ^ t h j X - S - a i t r a - S - ^ u i a a l a i t ©  «r«* s o p o r s  t o  4  f r o s t

'̂to »Xb#ra«bo sastaod af props ration of tala ooaipodiid
1# dssorii>#d im b »  sutbor*# M . * .  • thsala# Uni**ralty afMaryland XfaJ*



ilm  aolutlon b'j filtration at it taaparalu# of X0a# The 
.granular bronit. proaipl i& tu w*sn*a wi in antor obimgad to a 
i©uaa~feilaw nolle! (note 3)* *b« product wms$ air-aricd
awroifjfcib* thia in m  ovcn i&t 53a to caaiisat wo lent* ‘X';o 

tĥ l-*3~nitro*2*qalaolo<i# sa&ltcd at 131*t*~133•H€> and 
wai&had 2*7 s. (ib h } *

Hofcos
1* The potoooioai nĵ roju go aoXutlon prepared in 
e**d J&opl in *0  ioe until t:u» toiaparature wea about

2* Coawsowintl 33$ hjdropen pero&ida wita .found »ati»— 
factory* Tfce apacific gravity wan c m e  Jead .for econ battle*
aim. fra.̂  tabular valuea in p̂iage1# f!aa4bcm^a# la© percent 
la tto Aian̂ple*. examined found to bo in t&a rang© 27-3^*
3* If tm w»*a#4 product la dull yellow and appear a to be 
««uy* rather than aloeif crystalline* it <an«t bo dried with* 
out heating ami reeryafcaXiiaed# Benteaa ar mtha&ol are 
eatl©factory recryaba XX1 alag. aolwanta*

>hx?1w :>l i 11,
Prooedura

-::'B^ H* « >ann#t *ii«ttdbo©> of Cm«ii*trjr% t ta adl tiuii
S e n d i ia & y *  d o :  h a n d b o o k  P u b l i c  b a r *  I n o  •»  1 3 * 6  P P * 1 3 3 6



In & i-*X* £ l m *i ©quipped with & f le a -a o l,

hsati&g; mantle (nob® 1) &nu mftgnollc s t i r r e r ,  wee plimecl 

131 .£* S *&3p mole9} of ...no
huaar̂ u onci forty-one groa® (*6 / 7  mains? of phosphorus 

pcattc,-,loria# was powder®& (not® 2 ! * wduod to the reaction 

£!&&& did 6 r#flux oonderuser wit&cned* The f l « k  «a# &hft&w& 
to effect mixing of l»® ponder aao then heated ewatlovAely 

u a t i l  the s o lid *  ware l iq u if ie d  (not# 3)* 'Xho so lu t io n  m » 
stirred end -"#sb©4 ui&aer roflax for six. hoare# the dot 

bleak liquid wee poured eato the timer surfae# of1 e ~#~X« 

fceekwr (not® «*}* «r,#re i t  rapidly solidified, ©ad permitted 

t© etesd la the hood or® might* lbs light gray solids were 

then quenched with 2 -3  X* o f Id# cold  w ater, *m> e& sad 

powdered so muen as possible, col lee ted an a '-uehtser funnel 
end atr-drl̂ d overnight* iu& gray solids were powdered at 
floe ®e po&tible, washed with C I. of ie® eat&r (not# >>* 

mid dried. The S-cfcloro-o-nitroqalno! iae- was rooryatelllwwc 
from weeton® with ms# of decolorising ehereowl* One hundred 

#r*c el* teen grama (of!3 of 2-c hloro-IUaltroqula © H u m  m m  

©bteised which .&«Xt*d at l^i*4-l^T*4d (note £>}•

statestmjt ■■«>«' 1 M.uWH

1* the sHatel bolder for the las-col asast 1# ©adited whoa, 
using a sswgnei le atirror* It l &  nee®aeery to run this re- 
set:, on la & pood hood.
2* d good .grad© of phoephoru* .peat&coXoride urn® necessary.



It  found m tiM t to utor* tn« phcû fcoru*

cuIai-iiUs feattlo .la * tftrt container oen tain I a® oaletcM
ctiX©rl&fif »r4 fififilad with adb# î¥# t«fr»* fhm ptuMpbom* 
p#*s&fcehlorld* tta .palvarU®4 »ad hfifidXfiiS Its the hood*
3# t;vs reaction is exothermic find th» h ® m t  aant be con
trolled until tho initial vigorous to fiction ftubftl4fi&«

ĵro* &1m& firm## nr# astl of aci-orf If they mrm

rnvfiiXfiblo*
5* It w#a iaparUtafi to griml the or an# pTOolpltfttfi n# fin# 
ft* poMl&Xfi to oraor to «mm& oat t»£«o acidic ja»t#rlfiifi torero 
TOeryfitfilJUMtloa* & pafrbto miXl mold. be ssa&t »ultfioX««
6* to# no#ton# filtrate immi diluted with to
pTOfilpfitfit# « hrwm r#ftl&u*» siail*r to*idue* f m  other 
ran# **r# r*cry *fc«XXi«#& fras* action# to obtain furfiber
duaafilfclM of 2-enioro-d^ai^ooainoXla##
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ds&rxiMi in 

s~ {3*0iatiKXiJu&x«o?iiojnrtAMno) it,

Discussion
Three Idess were considered basic In the preparation of 

the desired 2-hydroxy, 2-amlno and 2*«hiere~d~tdlethylatino- 
propylaminoi-qulnolinoa • First In order to minimise 
negative results, three individual 'routes to the final pro- 
ducti »er© investigated* Second*' * alight priority was 
assigned to what would apptar to tom the Most direst syn
thesis* e*g** the synthesis of the corresponding d-amlno-2- 
smbstituted quinoline and coupling site 1-onloro-3-diethy1- 
amlaopropme. Third* it was tentatively considered that 
the 2«shloro end 2~hydroxy.compounds should he intereen- 
tortable* and that the 2-amino compound should logically 
follow tvmm the 2-ohloro drug* 4s a consequence of this 
third consideration* a good source of 2-ehioro-d—altra- 
quinoline was essential*

Superimposed on these ideas was the feetor of the 
amount of final produet required* consequently the need for 
Individual steps of high yield was an important consider
ation* To emphasise the Import sac# of this practical aspect* 
It is noted that the preparation of d-(3-di«t^yia^inopropyl- 
amino*-oarbostyril required eight steps* is a Minimum seal* 
it.was felt that individual steps should he developed 
to a yield of ?0%# Thus for me hundred grans of
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tigr iâ iiaoprap/laoilfta> -oarboatjjri i #l«v#a handled. and 
far tv r̂ewasfc of a-a I troqal not in# would b« required* boi 

eoaAiâ rii'id. otnar aaeaaaary enableala* tins coat for sttrtin^ 

y&aiariaX alono woaid b# appraj£l^atalj al2n*3)*
'lb* thf*## a e naan** selected t o r  in* initial investigation 

of % sol t*vla synthesis for 6~(3 ~d i #thy X a*a 1 nopr ap jr 1 aminoJ~ 
oar&oaiyril starting, atXta 2-chloro-d-ai tro<L|iinoIta* ar« g.i van 
In ©hart III. The feeat’ direct roat#, which. was eo&aidercd 
fir&t* viaualisod loo foractI©a of aoomrbofttyril
(*auei«a*r ) &aa coapX.iiî  *» i ii* I-die thjia^lao-l-'C-iiorapro^aa# « 

btc^r m a  rollifc*^ prepared a-altrooarboxtyr1 1 froas 2*»
broi2so-o-»ai truqaiaoliae, by <.jfdr©Xyeia, using eonocntr&t&d

bflhvar.jchXoris acid* soa a trav ro lo p au la ** aydroXy&#4

2 -dhXaro-o-aitroqoiaolia« to o-aitraaarboatjril û icv. con*

eumtratcd hydroc’aXori c acid* fleeter & M  Ouifk*arwar^  r#~
pa a tad taa uyoroiyaia ©f 2~ahlor©~4I~al troqai2aoIlua with
©oaccn tr a tad hydrochloric acid aa& r^corama » jemltiny point
of X6 oa && oô paraa ta in# previoualy reported value of 1 6 3°.

62&i»l©w «»d ivaapfil uaad r'iacncr and Uuirsaasi* si iaathQu for 
the preparation of «-aitroc&rboatyril* $©ti* of in#o« Investi

gator a g *v# any experimental d* tmi Is for their work. &

^'^4c w p  arid roXlits, J, pr&kt. Cham#, 2 6^ >1 CXfOX)

keeker and htravrolopool©*» ibid, 2 6 0 1 0 1 Cl>0 3 )
w *̂f Xaober ana Cbathmann* ibid* 3 ^ 3  (X>lh)
W<̂i»i©w and hoopfXi * J* to*# Chem* .-os#* 3a 1 3 3***
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a»fc&©d* la detail will found ia -̂'h« experlai»afcal part 
of this m o t i o n  tor the preparation of d^itroaarboatjrrll 
In a ^leld of $&• vha product -salt#© si X60*?~l62*7°*

4 &tt*rca of tbs 11 teroiars revested thofc oil of th« 
oaiaooorboatjril© t*ed boon prepared ®.*c#pt the 3 b»
•ii&ijaoearboabyrll** ~; iace >*6#7 #ad d~altra©arfe ost yr 11 • had 
long boon known, the question arose os to *•• y the d̂ a&lxto 
compound n*d not b#ta prepared* Considerable work ia- 
die*tod that this compound waa not readily ovoilohlo a 
reduc tloo of fi~mtroc&rba&iyrll* A raa-̂ rae of too a-sdno** 
earbontjrrlla will be found in station If of tala work, mth 
& a-uoMJwtry of reduction* attempted and the final 
by tea ja®t.';tfa«* of tb* sxx tharto ua&aoifo 6»aud.ri0 carbo»ty.riX*

4 eacond *,et:.od for taa preparation of w^O-uletnyi** 
aml»©propyX«-:aia©}-©arbo*tyril appeared feasible through 6- 
a^n©~2~chXaroqala©X.lrj## tnaoM to S-ehlaro-^^CJ-al^iiijl-* 
•mlao.prapjrla.alao}«quiaal 1 a# aid by r % f i t r o X y a i w  to the sired 
prodaoi* Tne dlfflealtltie# bar# w w t m d  to lie in finding a 
suitable method for redactor tha 3«-nltro group fit;.a^t r©- 
aaavla# active 2*e&Xoro group* aad to dataraiQO under what 
©additions fc'ue cnloro group aaalcl bss replaced by t.t© yaroay 
liraaj «ltb trie * * Ids chat a*’ attached* Tbes-c st#ps *or# 
d & w & a i & e d  la th© final is of 2»©hlara^~C.3'*bi©t -yl*
ai&l aopropylomi**©) •quiaoiia© aau are recorded in aeotion v,
Thu preparation of &«*( 3~&t® tb-̂ laalaopropjlamlao} ~©arboetyrl 1 
i> usa ta« hydrolysis of the 2*eoXor© drug* on an mxpm%l*mnt&:k
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basis, 1* iaalmdad in item part of thl# Motioa,
fho third Method propoasd for preparing i<*{3-»dlsthf I* 

â î sspropylftjmiaol-cartjoat̂ ril lai?ol¥*d fcha groat#at sual>#r 
of stops, bat appeared to h* th* mmm«id most premia lag waj of

/ 'iobbaifitfig the desired produst-* slnss itlalov and .loapfll J had 
prepared $~ (3 ~d Is thylamiaopropylaasiao) tto&fqulnolins f o r  

tasting as an anti-malarial drug (SI 13050)* Therefor#, if 
hydrolysis of bh# 2-mathoay group oould be #ffa®tod #fflel* 
antlf# this seqosse# of reset! sm should load, to the 2«*

1hfdroxf drug* Seems* of the difflenity emeu* feared la pro*
paring 0~«N»l»oearbesfcyrilt the preparation of &»(3«dlatbfl« 
©minopropflamia©)-earboatyrii was ra at load through the hydro- 
If sis of d-( 3-<ii«thflominopropflBmlao)-2-iaatr^Jtfvialnolija©* 
Bs»tw « w  vary Importaht Improvements were made .in the 
a*thed klalow and K & m p f l l  used in preparing si 13358* It 
la pertinent to describe these improvements and compare th# 
re salts obtained In this rasa area with that reported by tbs 
above wor Seers*

Mlelew and JCoepfli used 6~altreqsl&slliie as starting 
notarial and prepared ^chl#ro*i«nltroquinolin# using 
essentially the sans reagents as reported in seetlon II of 
this thesis* fisaf ©cm verted 2-ehloro-S-^itroquinolino to 
ft-oltPoeerhestfrll ming hydroe&Xerle sold* The 6-*altro- 
esrhoetfrll- was than eemrerted to 2-ns thâ y-6-ial tro<$ul nsllne

» n < iX ® *p fU , J , A * . Ch»m. S « e ., 1553-1555
U % 6 )



aalap t:-# t.'.-oa of #̂©&«r ana PollitE* Ihla method con*

siatea of ire# tin the nadlâ  salt of d*ni troaarfeoe t yri 1 with 

& I methyl sulfate in in# pr#a#»c# of dad lam hydrom d#« ;i-l#lo» 

end daepfIt aid aat give experimental or yields far

may of lim aim steps bat recorded a ltd overall yioid, of 

2~^sthaxy*o-«l fcroqulnolitfi# baaed on d~n 1 tr oq ui n o  I  in#*
Tim ayntmsia of 2-m*t^o*.y-B~fll troquinoline developed 

in this p r o b l e m  eliminated tJ:« formation of S~n i tr acar feo- 
styrll* a asetnoa «&s determined for converting, 2«*<shlors»<-d~ 
nltroqalnot 1 no to 2~-.sethojty«»&~nit r o quinoIi n* In essentially 
quinlit# tl ve yields#v Th# ov#r-ell yield of 2-me1aoxy~6~ 
nitraqul no 1ine, a#tatled hi seeti : m  XI and III of this the ole* 
as* accomplioned la to 60,4 yields compered to 16,4 reported 
by aisle* and &©#pf 11.

Th# re doc tlon of 2«ei* lr; oxy-d~ai troqui noil n# to vWea&ino* 
2»isethoxyqulnol.1n# »&a carried out catmlytIcally la at solute 
alcohol uela*: platinum avid# a# ife# catalyst* j&lalow anti 
hoepflt reported a yield of 9'0> on this atop compared to 60* 
b>* obtained I n  this eorfc* This parti ©alar a tap t$s found to 
be the least satisfactory of th# sequence# because of th# 
limited si a# of th# equipment available for lost? proosar# 
hydr og# n a&i on* : oa» tr irty Individual catalytic reduetiona

^l/#ck#r and folllts, J* praftt* Cnem* 9 jk± y2 (1001)
%  a© author tir^a to m *nk ..r • ¥Vi * hratt for d«* 

terminlog tb# expertmenbal details In converting 2* * *aro~
h-ni troqalnoiln© to 2~-4Ctrxoxy ~h~nltroquino I 1 no and preparing 
some 100 #:rihv& of in# latter compound for this probleiiu
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wor# -aado In preparing, b-a«fclno~2-a®tnox'7‘<|ul*5al!ia#• This 
f»otor wa* eonduelv* to so»it i ». v* «ti&*tlon» in s-ltamat*
:ststu0 di of raduction. attempt* wor« na<io to f«iao#
ii:mi nitro group aslnty »oilufit hydroaulfit& uacUir various 
condition* and wita diffaront solvent®* Xhaaa proilsli&sr^ 
ax pari m m n t &  t«j»« not Aaccosaf oi.

It la iatwraatinp to not** t?'̂ t reports* u « w  ba#n .and#
of t.•*.* of tha 2-iaatftoxy proop to the lao^aric I-

/. _ ?**
m o t hj X~2~ q u i n oIan# and^r t i n f X o s n c a  of :ii#tli-
l*tl o n  m m #  u«»d In pari fie til on of 8*«<?iino-2«»sn* to axy-q ui no- 
XIn# at oil bain Uu&;>»ratur*& of 133-153° «nd .Op ma. pro»«ur*« 
riit-hty to « iphtj-flira paroant yalld* of product war# obtes nod 
woich owiltad at 72. *ala« ?4~?S°>* Tb« a-
amino— l*2ie thyl«»2-qui no Iona at 153* ̂ -1^4 * /a (#oo Laotian
V) and tnus* on bf # b**la of naltln^ point# it «pp»ar« that 
•ar*d#r th# 4lstiilation condition* ascd, ra*rr *a£» «*&t of b» 
a^mino-2-M Vioxyqulaoli na to b^ewalno-^-aota jX-2-qolaoiine a a a 
too Aliy^t to bo d#t#atoa*

mi^low and &o«pf11 eoaplad b-aalno-2-a*#tr;oxyqu.i n o 1 in#
»X bn l-oh, loro-3-dlat:;yla&ifioproparMi hydroohlorid* in ofcnyl 
alaahoX solution *uieh »nn haafcod a.fi4#r ratio* for fiva ua?a* 
•doing w*i'do on«inw hydro* lor id# il.l jaoloa/ttol* nuol«-jL») on 
*ao day* They obtained a 7&> yiaXd of final product* It i n  
found taut 5:>-d6,% ylaida eoald fe# obtained in throo days uasing

^ fta o r r , Aim., 336 13? (1666)
66w Mssy«r and Baor, &oaatah.# 1X73 ilylj)
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only *4. *.& :iuoh chain* hydreonlari d#« t h & i r 0V#r-&22

yield of a - ( J-di # thyla^aopropylasilno 1 tfraxyqalnollne

mm» 11$ eompfcrftd to &pproxiMt#Xy 33> obtained in thi# morse# 
fh#y prupiria 9 e.rs-aa of ar^g fbi 1335-0 3 I in# total pre
pared in U'iia problem »aa approxl&aLaly 2 0 0  £ T * m »«

2 ha moat ewlaeiag for 1 f*# nao#aa,l fcy of working

Individa«2 yield* to a high lav#! in a problem of tala type, 
h# z & a m  mo-t fttrlkiAg, if the saoynl^ of aisrtiag aat#rlaX 

r@qair#ci for tii» preparation of iMl grtai of 6-{3-alatftyl- 
ftffldaopropylftailno I -2~Mbnojky<falaoline by tb© i&athod available 

la the literature ia4 tna ;a*thod developed in this inves

tigation *re compared* ror a Xif* over-ell yield, 1130 grims 

of b-nitroqulnoliae woaid be required, eoa&p&rea to J6 b g* 

far #. 3 3 ov#r~#XX yi#l<i*
The above eamp&rUan psv̂ sis t t t ,  experiiaenial aitiUs 

imv« been do i#rained, oat &t#p eliminated and t be yield im- 
proved three fold for the preparation of 6-(3-di«t .ylanfno- 
pro py 1 amiao) -2 -as#tnoxyqalnolln* •

tiialow ^sa hoepfli prepared the dlhydroi ©a i de salt of 

6«( 3 -dl* t-,y lamiftopropylftdilae)~£*a*t nojtyqalaollae iaa paw# in# 

*eltiu£ point *e X^O-l^X0 *. 1# f a r t h e r  the evidenee that t*w
oojapoono prep a r e d  in this war* ta* *em# ©.# that obtain#a 

b y  M l & l o #  and CoepfXi, & I g. a ample ves converted to the 

dihydrolaalde s*no %>■,& m&ltiag points compared, In# &*Xt p r e 
pared in this laboratory waited at i.t0 #.|.~l^l*4 O in a^raenent 

wit: the vala# rap or ted in the prevloo* eoric*
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It been reported that the 2~&ad *^&X*to*i«£aiaoXXm>a 
ar# hydroly&eo undor aaid conditions* tor exfe-spl#t vrldd*1*
Xandor -and da tar^aler^'^ hydrolysed 2 *otnoxynaiaoline la a 
tube at X M 0 sits scaeentrated hydrochloric sold* Cerbo~ 
siyriX and el^yi entorid© were given ©a products# It -a# 
also bee*; a ~;own* ^atsv^r, that sub oil iuents eoaLd affect tt j* 

of hydrolysis eery naritedly* Bachason end KfiB&ilUMV-*1' 
found ttftt .^ehloro~2~ethosyx|ul»oil}as wee cleaved is f0-J0 
minute® using- 6n { ^  2 0 fi} ^droehXarie said* whereas ids isoi&erlo 
3~eh loro t. *exyt|uiaaX Inc required refluslng eita 2 .0 ^  

bydrIodic -tor XO soars♦ "a th» XI t of this limited dots 
It was hopa-d tsat iho :\grdralysis of d~{ 3 ~di^thyXsya Iso propyl** 
amlaoj^^met ̂ cMEynuinoline would occur relntlircXy re&dliy, 
elne* the £**al£:oxy troy# appeared » # t  liable to. r#pl&0#~ 
issisnt by the sytrajyr g;roap* However* the effect or verio-oe 
aubstl tuant®* tneir position, &aa the tsas of hydrolysis ooaXd 
not be correlated fren this limited data an a thus it coula 
not be aeeertftliMkl what affect the J^di®th.jln^Inopropjl*-* 
amino group In the deposition could : > m &  a a  tho reaction*

^aether comaIderation isa the base solubility of tne 
product* Carboatyrii itself la acid and bus© and
consequently the £~hycroaqr group exhibits aô ac de&reo a t  

a phenolic property* ?&© problem arose am to whether

k7rn©dla»-der and toterisaier. Dor#, Jj£ 33i CX^&SI
u^%uo*.im«aa and Hamilton* J* Am* dbeak* ,:,oo#* 6u 

135 i (13*2)
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the daalrod eonpouod m©old preoipii&ta from a b&aie aolulioa#
A m m m x iM  h y d r o s  id# aaa oood in the o*parl.4N»at*X pro©#4 era 
to asic# the ra&etior* xs#di m& bso i. 0 j. s&i. 11,3© U:: h subs & q own t 4 m t& 
l&d!. o&tod that tbo dru^, »«© aoaaewn&t soluble in other btiel© 
sa&Lari&Xa*

the roan Its, deiermli»d axparl mentally* shored that tb© 
oanwrelon of d»C3*<ii^tiijl«^nopr©pyI«^ia©)»2-e»thaxyqulaoliQ© 
to d**C J’-Kii©tnylmartttopropy lanlnoJ ~©*rbo«tyri1 ooaurod in ?0»
?>,̂  yield# by raflaxittg with. 6 n (^204) hydrochloric uaid 

for pari©4© df S to 6  hours* i t  was found that reflux 

pariacî  or >.* ©r las# ooura wit insufficient aaoyents of &Ef 

tiydraoaXorle acid resulted in partial hydrolyali** l«*wS.n& a 

realdual liquid which would not oryataill*** }i*tr#*t«uent of 

this residual liquid for 2  hours wit, 6 lf hydrochloric acid 

eospletad hydrolysis* Tha orud® hydrely*«d product waa foousi 

to- eontain an Imparity *fcl;:h was not readily soluble la 
at /locateto* înoo b«-(3-41 ©th/Xsmimopropylamin©}~2«*
» th©asy quinoline probably contained some uaroaot©cl d«*aj&in©~ 

2-^tnoxyqainoliaa* a possibility for this insoluble impurity 
would bo Ŝ amlnooarbostyriX resulting from tb# a©14 hydro** 

lyala. hlthoii£h Us# impurity was never identified to ouch, 

fch« data i«i aeotlon It on the solubility one the *atr,,ad of 
preparation of O»a«i£io0artastyrii ladies to a umt, ihl& la a 
reasonable aaauotption*

I M  laainoprop3rl«ialao)«Ottrboat3rrIl la m Xi&ht
graani«h»yallow ^olia wnioh dooospoo#d at 0 2 * 4 *0 3 *4** after



ttirso r aar^a t a 11 ixa% 1 an** first fran eth^la.eei&te «nd t^ia# 
fr* . Aeeteat minz i m & n  deoolart zlnu cfc*rasM& eltn o&ah 
re ox*y* tal li X. a ti an * The e^spoond ŵ nt eel-tbl* In absolute 
et&yl alcoh©X* s&etbyl mXaohoX* di«*me# fconsene, oletbfl 
©ellosolvof iii&vthjl eelloieolv** #t -#r and d^oXXy '■;»
drur: oolafcl# In hjdroenlorle eel a and precipitated
frosaeeid solution with eanoentret&d v ̂ roalio, n#~

of tho phomMlIe niita?iS: of th-& 2~foj4x*®xj group Urn 
** j*o>imd ws soluble lit 5i£ radius »r*d potasolsua b̂ droxIMo# 

d-(3*ui«iny ia:sinot>rapf ^erboetyrtl fomed a dl~
faydrobroi&ide eh.! ob «»iUd at 17***&~17'3*7i* After one re- 
er/e t * U  i as a &1 on• a m  attest to prepare dlf „ droXodlde
Indicated tliat t M  o a&Xt eaa un« table*

dn attempt mm aad« to the percent purity of

the drug the n#Hlod developed b7 Craig and co*M*ark~
#rs* ^ 9 # ultraviolet mbikorptimi epectmaa of the 
drai? obtained in epectro grade i&QQ&tmm uslngr u 
&.odel fd quart* epee t^oph^ta&aa ter* Molar extinction coef
ficient® were determined fros tlie f a m a U  6.r j j wMera £ is the

wr!0®e?i? 6 -(3 **dletĥ letaiaoprop;la,d no} ~earboatfr.11 do#, 
not ,‘ive a ao'lor wl to X> ferric chloride*

*

bm

tmljsg* i»* t • o * rlol* dnecu * ISi? 519 (X9p» )
^' uJfftigd v r * i»  # $r wi?aitsw i t*§ .vlSv'nton &no .11 tun* 1 o Xo151 321 U'&5*
^Irtii;, L*C** Colombia* U g h  tom toa Titue* wOienee*

« I .  19-
■i* ̂
“‘•sviXiiaaa.etn Simi , j. Biol. eim:%., 163 6 «?-

9? U9-.«?)



molar eatiact; on coefficient, h % ' - m  optical deoa*ty» c tI m  

concentration In riolen/l* §.r̂  & the tnlc&oess of tho nb«* 
ini; ualutioa, In osa* I plot of £ vs* th© eav© length 

«aa » d o  to determine the absorption ataxia* im i^a were 
found at 245# 2?>* m d  365^*

Tplng ties*# absorption msias In ewnoeebloa wtta the 
counter current distribution technique of cralg et si#» It vim 
f ound toet tip as»thod was not reedlly opplleebio to a~( 3*di®thyl- 
eal0dprop3fl(^alno)-o4Mrbo»tyrlX for t»o reasons* I he partition 
i*6tlo of the orog «st not independent of concentration, {see table 
2) end tr© organic species not q-juaatitatlvely extract& d  

frosa II potsaelm^ hydroxide with beaseae or eyolohejLaa© *
Uolna a aodlim acetate-septic aoia buffer sy&tota with cjelo- 
hasane or bensen* and. H pofc«i»im hydroxide, eoaelstent 
result* could not be obtained for $ partition ratio using the 
asm# reagents end cosiditlaas* This was to be expeeted since 
the 0 compound sbeeed a definite solubility In be***# Two el#vea 
plat# distributions were coaaplete fiiiafts. ImooIus 
seeb&te-aceil© i e M  buffer a&s tried with bensen# &mi using 
pW aaasaonl-.ajs hydroaid* to re Is see the organic .an ter tel to the 
oresale solvent# This eyatesK was fauna to be ear* repro
ducible but the partition ret to ovor the range of coneen** 
tratlsm© used was not constant*

5Slnoty~fo«r gmur*» of o**( 3-die thy lejalnoprepylemlno) ~ 
oer?>ostyriX (0M 203 h) sraa submitted for toxicity teeie
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t&i# ̂suy** <5 iôwii # <» XUU© Xi i*4 >̂li A* Xi^ai i»X* sUu Q;: i ItX i% mUst i2.! X OX'*

^XXfcM^<*XiXX«# *f4#r&* ya* &*« a«i*X& aX It**. wi‘i'wQi>* ;'**•&& tX& :%ftlag»l&1
i * 44*44.̂ * % $# sSiXi X ;sX Wvi’tA-X' t.«j, 4AJLiA*«#XAi-.i%? i#<̂isi;v>i>iiii4ii’«X*8» #f *, s*< * 4ft *» *1*#

txuJfeXtt .; V ;. A44; t̂A* taJ?fti-ii» *8M^b0i*4i vW#4#*S tils* Ul <•■••**I*#*
¥,..*«* a4ti:ibl'istX. Sfc/i»Xste&' 4*4 a u w»t**¥4 8 i>S'»$ A**».X£Ul,X«*

&**s mi**X^4jXtxX&£*ifcX* b # v » . * ‘ t'Ojt-ioXi-̂'* ui Xxxl̂
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?ro6#dur*
In a 3-1* flam; war# plaoad XJJ g* {*$3 of 2~

ohXara»6-fiItroqulaoiIn« and 3~X* of 1$$ hydrochloric a d d  
(not & I) • liolllag ©hip* w w  lidded and th# mix tor© heated
under reflux for faar hoars* an© IItor of water w&& added
©tid tz» solution brought to a boil again* tban flXi#red hot* 
tb# filtrate aoolod in mx icm bath* th» proa1pitat#
*#p* rated fram th* solution b y  filtration* th® f 11 trot# sot 
aside for fartb#r separatism* and thm ©olid washed with 
**#var«I portion# of dilated {not# 2) aas&onium hydroxide*
Tn® bright yellow d-nitrooarbaotyril* dried at 33° for Id 
boars* weighed XJ3 £♦ (&*») molted at 162-163°• Tb# 
original filtrat* was n&d© baaio with concentreted aamoniuia
•bydraxld# and eoolod in aa lea batli| the yellow proolpltai#

; 1### aoil#eta a on a Buena®r funnel* wasnod with water and r#- 
or?*. talllsad fron aathyl aloohal (not© 31 with use of do- 
ooXoriaing charcoal* Twwlv# grass* of &~nitroc*rba*tyri1» 
which melted at l6 0 * J-1&2* was obtaXmd frou the a o t ^ l
alcohol on coolly (not# ,*>♦ i ■..& total yiald of (Uni fcro-
carboatyri i was 9&f based on 2 ~ehlaro~6~ni troqalnoli a» •

Hat##
1# IMrtwii hundred til H i l l  taro of concen tr# t* d hyara—



71*

©hlorio aeio addad to X?30 mi* of »aup.
2* Tin*## hy**dr#& mtlliiltar# of eoa©#atrat*d amo&iusi 
ĥ droxia# was diluted to a 11 tar voiyaa# iss us#d as wash 

XXciui i *
3* hpproxiUaaisif' 2>0 al« of aioohol m i  rwquirwd for this 
r*ory#talii station*

% * • ^ v a j n a r a t i  o n  o f  t l i #  m e t h y l  a i o o t o l  s a l a t l o * *  t o  2 3  s s i*

g*v# 3 S» darlc himm% mat*rl*l will ok was diaaardocU

a*iMaQXT^^XfhOThlIOLli^

Mothod A*r
Tight m z m  threw•■quart# r gras*# (#35 gram atoms) of 

aoalom was aia#aXw#4 in 1330 ml* {£*•/ m a l m m ) of akaoluta 
Mt&iyl aloohol (not# X) ooatalnad in a 2-X* ai&gl#«»xk#ek*iM& 
fiaalc. Bailing «hl^« war# addad to th# solution (not# 2). 
Than 4> &* C*22 -mol#) af 2~afcl&rs>~d«*altra^ulnolimi was 
i&trekluead into in# t£UUs&l# of a hoxhlat extra*tor aud 
fitted to tha flaalc sad th« #|»par#tu# «*# supported on a 
stoaa liatiu Th# solution was iiaatad under reflux for ?**S 
hours# using an #iTlci#at aoaoati&er* Th# solution vsi 
eoalsd sad poured into 2*5 X* of vigorously stirred la#

n> iw w iW iitn » Mam n«niini.n' >mi ,ii>„ ■* * * * !,in

^If aammareial sodium M t a o x id# was used in absolute 
wls#aal th# yield was saallar (?2S3*



water* a bright wait# precipitate t o n m d  I*»oiat«lj* wa#
collected on a 5uuhx*»r Carnal ana mû hmd ml th water a&til 

alJfeall-fr##* Th# 2-ia# thoxy -d-j»l troqad »all»© after drying 

la a vacuum doaiooator overnight weighed, g* 

and melted at 123*5~12>*Sa#

gloteis

X *  Abaci ut# i m % h ^ X  alcohol *»8 prepared after tba method 
repar tad In V oga 1 # ̂

2# Tb# aolutloa had a tendency to hump toward Um end of 
th# reflux period*

lathed 0
Porty-ihr## grama { * 2 2 $  mol#} of i—nliraearbostyriX «a« 

placed la a 2-1 * beaxer aupportad on a steam bath end pro
vided wife a mechanical stirrer ana thermos tar* ôdiUBi 

hydroxide C9*9 £•) (#25 smXm) la 22 ml* of eater was added 

and the auapcnclan *&® stirred and hot eat#.r added until 
solution was complete* Th# tamp#rator# tsi raised to & 0 Q  

and 22 ml* (*236 mole) of dimethyl aulfat# added dropwlac 
over a period of oam boor* h odium hydroxide (10 ml* of 3d*? 

was ifea added followed by 5 ml* of dimethyl aulfafce

7«? A*X* Vogal* *A Textbook of rr act I oai organic Chemisbry 
including, haalltatlve organic Chemistry** Lajgai^, freon and 
Co** Yorx I ppm i6d
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drojpwtM* T b l m  p n & u a & m  pops*tad twio* .»Pi, stlrrlail
w ® m  c & n t t m m d  as additional 3 0 m i d  %b »  aoluti< m  w a r n

filtered sot* *ha baai© f .1Itra i s  wi*n aat eat da .for ra©ovary 
of unrssctad bHaitrooarboatyrll by neutralisation with 
hydro or,.laria said* The separated 2~aatho*y~S~ftitro^ui»0;Line 
mm® mm&hmd three timaa with $ 0 J  m X m  of t i U r  and dr lad is a 
vacuums dealcostor* T i m  product i«» racrystsillMd from 
abhyl sleohol wits u#u of decolorising charcoal# Thirty* 
two gm-aa 16$ •$;.*} of 2 «*aatii0sy-a*^niir0qalaolia® which M ltsd 
at 1£2*>~X2**#S° was obtained* The ssethanoX ssoihar liquor 
tss poured la waters about ^ g* of partly slksl&tsd ostarial 
(sap f o  110) m a s  recovered for retreafcaeeit#

OeAifi Ihuhllih
fan gr*i&# ^oXs} ©f 2-^atiiojLy*a*altraqalaolIii^ tta

dlisalwa la ITS sal* df sb&olate alcohol* transferred to a 
1,1 citrate* bottle* d*l g* p X m t in m t oxide added* and the eaia- 
pauad rwduoad wi tk hydro&an over a forty*f ivw alaut# period 
at u a initial pressure or 30 p*»*l* fh# catalyst was 
mmpm.rm%&^ from the solution b j  filtration and thro# ;aor» 
redos tlana mad® la a similar ■■ustaoer* os lag frees catalyst 
for each reduction#

g# The combined alcoholic filtrates war# evaporated 
on & a t o m  bath until a brows oil fe#s&a to form* S sal* of 
sbaolut* alaomol adaed* th m  dolutiaa decolorised with



n

adareoal and flita rod* da aooXinv: Is an la# bath* i ' l n m  aryatal* 
farm©d r##4.1 Xy* Tno &Looot *& it# pro4oat w#i pju#4 & 2 o  f> 
i 5<£*pt) *4 n#XI#ad & t /3* ?W• S^*

B* t h m  eotibI n m t X  aXeodalia flit?*to* «*r* 
to & X-X* flask u d  alcohol r«j*otrad undor sf&tor pasp v&a-joifiu 
tti*s raolhao aolldlfiad an *tat*iin£ and w m & 4X*&111#4 In & 
alosod ajf a ta*at XrsoH-on cola aotoo w*m a*•«. oiat^-siaa a$*
X O  2~1XX*V •  Q> ssa».« Xna-fi fcy «* thro a ^raas i 45vS > of nearly m U i t &  

Q ~ w * i M ~ 2 ~ t a » t . gacy *£uinollna w»# coUaotad which «oXbad at
j z . H U . f .

X̂ UH oMO «3^B.hbH 0 Bitin n~>
Ills® handrad iml t**aty«flv« t5***u&» C3*a saolo*} of 

phosphorus tribros&ld* «** plaaad is & >~1* 3«a*ok«d flask
oquippad al t atlrr#r# dr.>ppinc, funn*X and 1-
ahX©t^3~i^draxyprap®a* {u.*̂  &*» 6*5 stolo* 1 wax added 
drop*!#*, wits stirring* ot©r a twelve-hour period* The 
a d L a iu re  *i&o allowed t o  o t i r  o v a r n lg & i  ana  t  -aa heated 
ally to 9Sa ®s4 stirred far an *441 tloaal tor* hours# T h m  

solution id« ailaeed to coal, poured into 3 X* of water and 
m* h o &  until acid fra a with XQyl sodium carbonate eolation* 
fha oily layer »&*§ w&s^ad wl ta J X* of ifttir and dried avap 
calcium chloride for twaaiy-foar hoars* Tba ml star® '«&» 
distilled under prevailing; ataoapfowrle pressure {733 «»•)• 
the fraction holllap at X39~X*3a collected ii colorless 
l~bro®a»3~ehXoropropana* The product weighed 6XJ S* C?6|J}*



?a

• XthhIffOhhhF/Jfh 
Foot iMindrod and t»«r;tywfiyo grams (3*35 «©l»s) of 

l ~ & & m i o ~ % ^ h t m & p x * o p m z * m  w o r n  plaood in a 2~X« flask suspended
in. m n  loo hath# rive hmdroa and thirty al* (5*16 »li@i
of' diateylaialn# ©as added dropari «e a period of three 
boor a* ito oping t h m  taa^ratora below by interm! tfcaafc 
almltiftg In the Xoe bath# :fh© suspension was allowo-d to 
atand overnight* treated elt'h watar# «*ad© baste *;tb aodiuja 
hydroxide mid extracted tore# t t m m o  eith 5d3~iiiX# portion* 
of ether# The e « h n » d  #th#r extracts were dried for £hr 
ho ora with potassium aarbo»&t®t eiaer a ad dleUayltoin© eere 
renoired on a ateaa bath and the residua distilled undor 
reduced pressure# Tbe calories* fra©tloo distilling at 

»»• w*a eollactad as X^hloi^3~die thy latino** 
propaiae and **ighed-2$+ s* (53*5$) based on l«*braao*3** 
abler ©propane «

Emhi,yhh,wHXhi;*
In a i~l* beaker ««» placed a solution of 252 $• |X#6ti 

mles) of X-chloro-O^di©thy Xa&ln© propane In 730 mi* of 
ukally WP* (not© D #  Dry hydrogen chloride (not# 2) ira* 
bubbled Into tb* solution until precipitation of « M t i  
erys beXXlne X-4Xethy Xasdna*0~©hXar©pfH*psne hydrochloride 
w # j§ appartm t ly compi® tod • The m  1 te produ© I was c ©Xla © tad

uon a Truohtiar funneX* Mshed with okaXXy **£■* and transferred



to * ?*eu%faBi d*«leo4itar (not* 3) • 4 .ice 1. Ay *&* fix trot#
s a d  w *«h ix»& * « » r©  eoes& iaod smoU r # t r o & t # 4  twin* wlt&i d r y  

hydro&«n florid#* la tia© n&ov© mao©?* ohtidaia& t«o asar© 
fr& © fc .lo a #  o f  t b *  ummttm4 mmlt {a o t©  + } * To© p r o d u o ta  w e n t 

©oaibXooo. *ad ari#a la a vacuum OosioMtor for 15 bour»« 
i~ a i# & * y X J ^ a © ~ 3 ^ a i© iT O p ra p iK * ©  ia y d r o o h lo r i  4 *  mmm # to r # 4  i a  

& 4v«loo&tor aaiag pet«ji«lui& bydro&ld# ©a 4#©ie#aat*

&ot»©
1* 411 j>lo©#o of mppar*ta» ooro thoroughly drlod la m m
mm a m% XGQ0 #

2# E y d ro g o n  e h lo r id ©  & a *  f ro m  a e& tttftoroXftX  c i ' l l a l o r  urna 

fchrou&h oooke«ntr&t«d oulfurlo said*
3* A v&swum 4**1oomtor v*« previously ©rrtti^.od far im~

am#* &*8*u4o i4# prodast ms ©j£tro&»Xy hygroaeopla 
Tbo salt w&& tri&nafarrsct* la m dry las dioh* to tho 4ms&~ 

locator bofor© all tJ& solvoat was raAovod* sad td© ©*o«*a 
©oivaai ©wail©only Tmmm^d aad#r wwt©r puap 
~*.* At to ap tod precipitation of tb© hfdroe&lorid© o&Xt for 
a fourth ttmm r«*aXt#d la «aall aaouat© of oil#

4 * ̂ 3 ** ̂ S. '«-' 1S "̂ - -f»ii iP.i \ •»•* f  <,J<V *.. *« A 3$ O ̂ **2 **<•'•* t...  ̂* " V/' A 1 <!4 V i, ♦ & &» ■*. 4
r o r t y - a l a #  g r «  {+%& malm) o f  

olloe* >2 e# (*26 aol#} of X-dlothyl&mlaa-l-otiloropropaao



hymroohiorla#* 13*6 g. 1 1 * 2 $  mol##) of sodium 
ml# of $ $ : ■ * alcohol and J00- ml# of water *«r* |>lwt4 la e
2~i# «lJt£;3L«-Ha©o5c»4 flssk# fo i l in g  ehipo ®©r# add## and th#
so lu tio n  was b **t# 4  under r t l ' i m  fo r  tb r» * days* sdaliig urn 

additional 52 &* of n sisks chain0 hydrcM&lortdo on th# ##co^4 
d&y* fh# solution was sXio##4 to eool# pourow. into XpOO ai*
of s u M  mater and mad# basic with a 0̂„# solution of potassium
hydroaid#* Th# solution we# ssturstoa with technical pot##- 
sloa& aarbooat# and th# alcohol scpsrmtsf from th# w&bmr pha##* 
Th# ® « h r  sti ** tra e t« d  orioo wl th J(̂ 5 ml* of ©thcr# th# other 
mombiaad si V-: th# clcofool and tbia solution ©oaoaatratwu t m  

m ®tmmm bath (not© I } *  th® m m i  dual a a lu ti on m s dr lad ovar 

maga#alum a u lfa ta *  alcohol removed under water pump vacuum 

and m®Xd® chain** a t  2*5  m#u d i a l i l l ! ^ 0 ^ 5 ^  vtioto 2 )*

A small amount of 2*®ath0jy'~&*nit^quiaoli.n# waa removal a# 
l25*IJS#/«0?5 mm* sad th© light brown oily residue distilled 
at 135*155°/*0dl th# yield wmm 7D g* (&?;£)#

lot##
1* u*rin*? concentration of t # solution* w l t r  m i  i m  
dlaaolvcd solid# ##paratad and war# removed* 4 am# 11 maaat 
of #t><*r was used to wash th# water layer and combined iti th 
th# malar InaoXnbl# portion*

2# A  e*rboa-dlo&ld#-chiorojforis. bath was used to condense



th m  14# e&aiti* during dlatillatitta w i t h  & v s e i M  pus*^#

5— C 3—IB J-ll'I i„A.4X k -„, rTiO c i 14 4... ?i w: } —2—Mu-f'Si ,.; X 14 UI a ̂ Ll.ii &* 41 il 1 4

grata $»€

4**. w d a s  m ®  dl**aX%#d la ^ mi# ©f othyl m in im i#  Urn noli** 
tj  ̂* attrrod mttd 2 al* of **?5 bsfdriodi© ©©14 imp# ip** 1*5 ) 
in 4 ml.* ©f «fcb*i©©X &ddod dr©p»i*«# txxm #al uiloa *«* .*4# 
©It* iuj torpid fey ad *.©* #tfe.#r mad t&on ©o©x©d la an loo 
bath* &&JUM* ©ryat&l# #ap»r©t#<l raadilj# «#**« ©olio©tod ©n

ffa S$u©bEM»r l ®n«l mad wmmtm€ with mUmr# Ifh© product wmm
roorjnatallifted from at&yl aX©;5fti®X# Th# salt d#o©ĝ >©ft«td

©l43#^l4l#4 • U» aianalag in « rial ©#er © period ©I* © 
y®*r th# JtaXi darkMed and beau* *&a&whmt

6 - 1 3 - ^ x ^ x . H  a  r r « g  n  u *m x m q  ) ~ o x  i - m m  t h  i u

mb land A
In © 1-1* ain&l#~sa®aii®d fl*«& ®mM; jl&c&d & *©1.1*11 ©a of 

74 .4* C*2;̂ 4 mol.#} &f 4»{§*»di#lhyl#mla0prop1|lMiri©)-£-^U >4.jf» 
quinoliss© la £00 ml# of 6ft hydroonlorlo ©old*
Boiling; ©lilp# war© added to tia* aolutioa arfcieh w m m  h i m a  

h m m t & d  m m X m r  roflujt for 5 howe* a « *©lutl©n #** allomd to
too!* tiawa 4©**r«td la to 2 1* of erae&od. ioo# - im soXmliott « «
$>X#«a#*l 1» on 1#© bath and oonoootratocl ftgmanlaia hydroxide 
add#4 ilotlj vlth oaooaX atlrrisig; on til atrongly bento*



&2

A. $pp##niw gum l m r m &  m m aaa.irmi.is&®»tiaa prom#mama*
T-h® i'_ i£Sh wm® |";& lamp*®dt 0fJ & g b̂ Ss# ip-few «iSij tr #£&&.& 0**?'3SKii i-O ®
bmmkmsr mad dri#d ov©wi£&t in * ¥iea;,*m g# ml am* tor* Va®
jpm  m m l l&tflmd 0a drying sad wmm raaryai&Xli^itd fraa ®taw I 
samimtm (aai® II ooaimtnlng decolorizing eharooal* -Th©
ylmljl «-&# 49*2 g# CT^fi) of $;rmmm 1 oryntmlm t l m t

.... 0i w o n  o w d  mi ©0-*©X * P.oerym tmllimmtioo from ©tbyl meat mi#
©p mo©tan© tt#la$ 3##olorl«JLi*g ehmrcoml Improved tb# d®-* 
oampamltlon point to §2 *.^*£13*©^*

Ânmlysisj Cmleaimtad far C^KgjO IŜ i C# ?3*29»
I*# C5*9̂ 0f M0 Ip*3^♦ î O'OnOI C# ^O*02* T0#0©# a *
0*81; it 1£»29# 15*46*

got##
1* s s »  uaiamailfi#ii mftt#ri*X mm# r#lmtlv#X^ inmolubl® in 
«feyi maoimt# m 4  #m# rdaairad from th# eolation by flltrmtiocu

Method B
Four- g n u  (*0&d6 »qI#) of 2~«&lore^~(3~0X«th;?l*^iBo^ 

propyXmsiia©)-qylaollno dihy&rohre&ichi «**# 4I<s*olv®d in 50 ml* 
m l 25» fcydrochlorl a m-eld in m 100 ml* r & \m d ~ b m t& m w a  f lm & i t *

Th® e o la t io n  «r#* b ##!#<& ynd«r rmflus: f a r  m#tr#n hour#* %m«* 

eolorl**g with chmrcaml mad flit®rod hot* Tn# flltrmi#

'■''rj'Hs *yi;*®p w f*vtm® to «fxpn»#m him mpprmeimtlon to .*■,*•*•*«ry Aldr*^;#* **r. yran s##r* u r* Jam Tuano «4 «:l®m dmtdryii 
r?«ri«a»a for th# mn&Xy t4 as.I 6# term*n&tlai** in this thmmlm*



wmm cooled at 3^ ovennl&ht (not# 1) mad strongly basic
by • oonoen trsted sruaonlam hydroxlcu slornly*  ̂ & m m w *~
laii gam iilowly precipitated* «** gathered on a glas* apstnX* 
aaa dried a?«?ni^t In & ¥%euoii 4**1 *o*tor• ! «  solids « r #
yoo'ryat*'lli*o4i from ethyl so* tot# oantainin^ doaalorl»ing 
cherooai &rid m^mn dry decomposed at 7 ^ 7 :̂°* Xh# 
die* »„l*<*lno?ropyla»lna)-o&rboai^sMLI waa *&*la tooolorl*#&
#xwi ro c r y * if tX iis # d  from  athyX soots t# *  Th# p ro daat d o o « p a *# 4  

*t -3*i^dX#S^* A mixed dcoooposltloa point was d#&#mii»*d 
with a« *tii*Xy**il &ninpXe of 3~4t*thyl«£da*propyl*silfto)• 

oarbostyrlX prepared »* above in Method a* Th# u i » d  4©«* 
opposition point waa found to b# d3*430»

Ho to a
X* Crystals of « hydrochlorido salt eror# not forn#4 under th#*a 
cuftvf ti <m#« ■o~(3~l,lothjl«iao|srapyIafaino) ~carboaiyrlX fox*m*4 a 
l*»on-y# XX©* hydrobr»id# salt (probably fcSi# dlhy4r©braa.i&©} 
by adding 444 hydrobr«ic acid In *b*olu.te aloonoX to «n aim©** 
Xuto aXoohaXX© aoXuilan of U»# fro# bas*« Xh* salt was nicely 
re c r y #t aXXXe«t£ froa #ls©X4t# elco&ol and m&lt®d at X?.f.*6-l79*?a*

W‘ fjr,4 £- *- aV 1 O &*i*# <i £'M O ■ - 0*5, m  wi* vS'iA
4 *»»3g»le of (3^(3»di#Uiyl«aifiOi>ropylfii0iao)^0#rtoa tyrll 

*aa **l£fo*«i oat by a auetolier ©1 tim mXeroanslytlosX staff*'

WT&« author «ieh«« to ©Xjyr#&© appr#©nation to *jp* iyron 
Beer, hr#* h&ry AMridy© and dies xattiryn CerdflHsen .for welyhiny 

4.a a of to# e<Nttpoaadtt tm©** absorption ap#ctrs woru ©i><* 
tU fflid  in  t t i #  work*



and transferred to m volumetric flaak* Th# drug **»
dlaaolved in 2.3 mi* of leoSctane, tmc. %hm optical denai iy da
te rained #t 5 a p  Interval# on a. aampla f r o m  this solution# k

Bm<$k£,mnn kodel gti ^uartt j* pe ctrophotometer tes used for the optical 
density afi.iart;i»!its. iu*rta ©alls of 1*00 ©at* optical lenj&fch 
were used* Th® data is recorded i n  table 1 and a plot of the 
molar extinction coefficients n «  tre wave lengths made in 
fig-a re 2*

m m  it i,m n m i m

far tit ion Ratios ware determined in the following u&nncr*
A sample of d- ( 3-dX * thy laml nopropy Xesil no} -e *i*b o* t jri 1 w&a-
added to 10 al* of eyolonex&me and 10 :&1* of buffer eolation 
contained in a 3 0 -ml* eeparatory funnel.* Th® ayatern wee 
•quit I bra ted for two minute a and th.® phases allowed to s@~ 
ptrstt, then the lower (butfar) phase transferred to a 39-a*l* 
flask* fun ml111litera of cjclohexane was added to the 
buffer pheae end then 5 ml* of S® e^oniuua hydro*!do to each 
.eoatainer* Toth containers were vigorously m h a m n  fur #t?- 
aral -.alnut** aai fc>i*s phases in each container elloweJ to sepa
rate . iVi# optical d m n u i ty o f  u  ea.uple of th.® cyalehejifcntf 
eolation I n  each container was da fce rained, us ing & feckuusnn 
&od«l hU quart* apectrophotosjotar ®t a wmv«t length of 36.5 ap* 
irts# partition ratios were tnan calculated as a ratio of 
optical denal ty so Ivan i /opt leal density buffer. T*,# data 
la recorded in table 2*



0 : * 2

^ I#iri t A VX014’X' u ^ S A

v  ~ i  3~~4©U i ? Z w 2 l & & p r & p ¥ l m * l n & }  ~ c m r t o & B  t p r l  X

° x ^ z r 3 w S o l. . t :t. 273.3?

4oXv*afc$ XsOOCtJiEiO Ccm«citx*&tl©a« *1764. m®/2$ 1

£z S t t •  1 .00 ©sit* © * 2*581 1 10**> a © l# » /l*

\ s £ ja o ^ x 2 ,10 -3

225 *360 X3.&5 315 • 0^3 3.29

230 *350 13*>6 320 .077 2.9S
•■> 1 < •366 X#*18 325 . 0r 0 1.56

a*a •3 /S X*^#33 330 •027 1.05

*37> X«r#S3 335 •025 1 .09

2S50 •3X4 12*X6 3*0 .029 1.12

ass •270 X0»4& 3*5 .033 1.25

26a #200 10.85 3>0 .037 l.-»3
16^ •30J X**06 355 .039 1.51

27^ **r?> I8.4O 360 . 0*2 1 .63

««73 ♦>20 20*23 »3&5 • 0.3 1*6/
260 •472 18.29 370 . 0*2 1.63

2dS *3XX 12*03 375 .037 1.43
29*0 *150 6 * 9? 360 .035 1*36
29S ♦ 1*3 3 *-r2 3&5 .033 1*25

300 ♦ 12/ ■*• • 9** 390 .026 1*39
JOS ♦ 11,7 395 • 02> 1 .97
3x0

o u *

*102 3.39 +JJ .023 *?8
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a c t io n  i v

S-A^IllUCAHBO^tYElL

Flac.u«&ton
Th# original parpoae far- the preparation of d-amlno* 

©arba&tyril wit an intermediate far the » of d-
13 —41# thylaadnopropylAminn) - c a r b o e iy r i l *  However* *  com
bination of early positive reaulte with the hydroly*l* of 
b- (3-d 1® thy Xftx&inopropyXftmino } -2-si#tho xyqai aa 1 in© un-
aati©factory aite«»pt* to r#du« d-ai trocarbo# tyril relegated 
the ayatheal* of o-aualnocarboetyril to a strictly teeatile 
atatac*

.For most purpoaaa the practical method of pr»pari»g 

Ba-amlnoquia© lines is the redaction of the par tie-Alar nitro 

compound* several reagent# are aval labia for the redaction 

of nitre group* and have boon aum&arimed by Fieaer*^ 

f rob ably the roâ enta aoat uaeful for the reduction of tisa 

Ba-nitroquiaoXlne* are stannous chloride and hydrochloric 

acid, iron and dilate acetic acla* and hydrogoa act! vetad 

with nickel or platinum* In nw  case* atannoaa ohlorl da 

and hydrochloric acid oauae ohlorlnation along with re

daction, ana the catalytic pros*## .say fee aeeo&panled by 

reduction of ti» pyridine ring*

Fleeer* Vxpariaaafc* in vrgaalo Chc.ai#tr$*, *✓*£•
heath end Company* Sew forte, 2nd ad* l'-̂ X, pp* ’



fo r  the «ynif»*X« of 6-*i»ln©earbo*tyrii# i«ro fa c to rs

w r i t  a t te n t io n . 1m  coiapouna ‘sca ld  b* expected to  exr*3 oi t

aispholerlc properties* consequently some difficulty Mlcr.i be
encountered in separating. i v m  me teri » X  f r o m ,  t h e  runetion
& » 4 t % W k +  fore important, 2 ~ h y & r o x y q u I n © l i n #  1 «  p r o f e e h l y  bust
tx p f t is td  &a a f ix tu r e  of the hydroxy « d  ice to n ic  forme* fh c

«cstonie fora* otn fe# regarded eeaea tially && an &*sid® sad
effects certain recotIona of ©arfeostyrlI* ̂

Cerhoatyrril in easily hydrogenated# in. e o m p m r i m m i  to
7 hquinoline* to the py-clihydro and te t r e h y droq ul aol i n« s • w 

Gevelllto and Haskell^ studied t h e  reduction of the quin- 
olinols la dloxane sMing a palladium sponge catalyst at 25 
ana o5°* Car boa tyrll *a& red deed to 3 #4 ~dihydroaarbosiyril- 
sad the 3#6#7# ted b^uinolinols ware reduced fco the 1,2,3* 
4 *totrahydroqulnoliiiole. Ail of toe qalnolliiols wsp@ redded 
«of# readily than quinoline.

t h e  above evidence shoes that the foy&rojcy group facili
tates redact! a a ?f the pyridine ring* ^inee th© nasino group 
©s&ibifc* s a «  properties slallsr to the hydroxy group, each 
us electron-donlng# end isatomsrl&m, cm# ^ignt expect strictly 
fro.* analogy w i t i ,  t i m  qulnollncls# & at the amino quinoline® 
eould also facilitate redaction of to© pyridine ring*

77An © aeellen t #u »ary*  w its  references#  o f I'm »vice nee 
for these contributing forms is pr®s^nb#d in K.c* <... id erf laid 
( e d i t o r ) * *#b s t©  r o s y  o l i e  C o m p o u n d * * # V a l *  XV# 4 ohn A l l e y  and  
dons* fie© fora* 1752, pp. X^3-I>2

?°upsta and OaliAovssy* ver** 6^ 2057 {X?36>
^ C a v s l i i t o  Kes&ell* 4* am# Chesu Socu* 66  1166  {19 ,*.



Apparently» reduction procedure* attempted in this «ar*£ 
oa d-nifcroearboetyril resulted la .mixtures, widen could not 
b m  parifind by rsorystallistation and aeemed to d#oa&»po*« with 
treatssent* it i# belleved thet redact!an of the nltro group 
o©cured, and with bath a hydroxy and amino group present on 
the quinoline ringf redaction of the pyrldine ring w*e 
greatly facili bated.

several m o r ' i m r » ^ 9 ^ * u ^ 9 ^  haw# reported the re
daction of qalnollne to the Fy - be t-rahy&roqalno 11 no a# log 
tin and hydrochloric acid.

fiie II te rat are revealed to at the -*.#5 *6 and /-amino- 
oerboetyrlla had been prepared# vf the three method# re
corded for tiie ayntheal® of .t-*minoc&rbo$tyrii non# involved 
the reduction of toe nitre group* *Xfcie ©o^pauna has been 
prepared In the following. the aodlasa aelt* ester or
ether of ^-hydroxyearboe fcyri 1 was treated »1 th ammonia. In an 
Iron weasel at 153-253° I ̂  guehm&nn and Hamilton*'** ref lux# <1 
4 -am ino-2~e thexyqulnol i ne with ?06 hydriodic acid for five 
hourei and &ehro#d*r and Higby°^ oyellxed 2-«oe iamldobea-

ieehengradaxy» £#r.t JJ 2.*aa (15§3) 
a i K re tech y , a o n a ta h *, 2 63 ( Id & l)

^Borfmea and xSniga, »#r*, 16 72 7  CIS6 3 } 
^3pi^eb#r and Romer, ibid, 7&5 (13%)
&*cer. Fat. 661,>60. c • a . JJ6 r 2273 (1**2)

6a u ^ a i
^Sauohmann and Hamilton, J. Am. Cham. Sac*# 6^ X3S/-

chrcoder end higby, ibid, 2235-9 (1 /4 /)



sonl'trlX* in t b m  proa*no© of aodasaida liquid muo«X«u
,-Aj

o -A j&inooarbos tyrl1 »ta pr©pared by CXau* and satsar4"'1 by 
boiling S-»i trocarboatyrl I #i t-h ataanoua chlorld* and hydro- 
caloric acid# Pried!and*r and Lazarus^ roduoed o-nl tro- 
oarboatyril to th# aaaifioearbostyril by boiling with tin and 
hydrochloric acid* By treating 2,%-dlaltraclnsuu&lo sold 
with tin, stannous Chloride and fuming hydrochXori c a cj -* h ,

W ri-Jhri«dlmd«r and PrltacfcvJ  prepared 7 -aadUaoomrboatyr 11« 
iCerosaok and aobator'^ also prepared 7<*a»Ici0«arboatyr XX by 
Oocarboaylatlng 7~&»1nonarbo * t y r 1l-v***©&r boxy XIe acid*

From th» f«Xativa drastic condition# employed in .-pro- 
paring the 5,6 and J -a^XnocarboatyriIs, In comparison to 
the reduction of quinoline uain& tin and r.y dr ooh lor lo sold,
It would reasonable ta&t iso-in# Fy-hy&roquinoilnos ware
produced by the al>o¥# reduction procedure a« Xhe original ref* 
ar<#ncaa do not 1 ndicat# tha separation of other reduction pro
ducts or the yield* of the aa-aasInooarbo* ty r 1 la •

T w o  attempts »#r» mod# to reduce 3-nItrocarbooLyri1 to 
tue correspond lag fealn# us lag ataxraou* chloride, first in 
hydrochloric aeld and than in acetic acid* I n  both expert- 
; m n ta a great deal of trouble was encountered in try!mg to 
re .wove trie inorganic material* I’h# usual technique, e.g.*,

^CXaua ana het«#r, J* p r m k t . Che**, (21 396 CX503)
0c*Prie4lSo4er g«u U u r a d f Ann*, 229 2*6 (xSdp) 
^Friedlander and rritech, ftonetech.,
^&erA*c«c and debsi«r, J* C,-#u. doc., 2 1 3 CX9;p2)



removing the tin ions us t r &  eoatplcx sodium salts and a.*- 
tract! »& $*h© s*sia© *1 it* ©tuor* was not applicable baeauao t&* 
amino carboatyrll was soluble in baa©* Attempts to prwcipi- 
tat# the tin Iona as tnc aulfid©* resulted in considerable 

aaouats of Bara solids vhieh w r #  difficult to powder ana 
wsr© not appreciably affooted by digestion with alcohol«
Prom alcoholic extracts of these solids* a yellow *&sterlal w«a 
obtained# in both of these redactlono# ©nieh molted above 
200°# and contained a a©a-fusable material along with or
ganic matter*

deverai attempt© were mad© to reduce the ni tro proap 
with hydrogen using ethyl a lea Hal as a solvent and platinum 

ojtld# mm the catalyst* The reactions were ran at roam 

temperature in a low pressure shatesr at a starting: gftoga 
praasore of 20-25 p«s*l* Be motion© wmrm ©tapped when the 

theoretical m&ouat of hydrogen a ad bmm% taicem up* a bright 

©ram*© material was obtelaad from K m  charcoal treated 

alcoholic filtrate*, an coaling, in am lac bath* this mater;al 

slowly changed from a bright or a age color at 1?0° to a b lee at 

*ms§ at 2?0° snd gava a carbon and hydrogen analysis m C,

6 7 * 3 7 *  6 7 * ^ 1 1 B t $ . 7 2 ,  5 * & 3 »  t h e  c a l c u l a t e d  values for d -  

amifiooarboafcyri 1 arc C, 6?••+&* B* 5#0J.

he vara 1 methods of purification of the material from the 
catalytic reductions were Investigated* fiecryatalllsatloa 
from ethyl alcahol gave a dull brawn product* The am ter i si 
was dissolved in 41lute hydrochloric acid aau filtered to 
r#i;ionrc any unreduced d*nltrocerbostyr11# •then m&dc neutral



to alit-acid. p&por t*lth #ocLlu»a hydroxide ©s* i^iilui hydroxide, 
rath procedure# r©*alt©d la % dark b r o m  pr*6ipitat®« ...ther* 
d i o x & n m  ansi fcoeilo acid «#re tried &© r#or/#ia IX tolap; aoXvant#* 
T.h© ©ah©taa«® produced i n  th®»® *xperi<fe&ta* was on&raat#rl &#d 
by inaolability and '#rj&i wan apparently d«<sompoa11 ion with 
treats# at *

An attempt wa« zad# to radae® b~nl troa&rboatyri I with 
s o d i u m  hydraaalflt« in bailing m m i#r. A slightly y&llaw 
organic malarial i m  obtal n®d from thia v m m o t i o n  which 
as® 1 tad abov# 200° ©ad t«ndad to darken on ©jfcpooar© to air 
ancl with r«ory*t*lllsation#

fh* *ya.th©»ia of d -aaln oc art? a © ty ri 1 was finally realised 
through th© hydrolysis of d-iwa ino-2~©hl©r aquinolIn# v©f*
©action V for preparation o f  t h i m  eoloro eosapoui&d) ana d- 
asti na^-ss#tnoxy qainol 1 a® in 20> hydro©nlorl© ©old* ih® 
hydrolyala of o~i*mlna«»2«&Mtthoxyquinolin® proea©dad ©saouthly* 
bat lha hydrolysis of n-iuaino-2-chXdroQulaol la© provide a ©oa® 
clifficultleg m h i o t  m m r o  attributed to an insufficient «u&oant 
of acid and a a.,.ort r*flu& period*

T i m  ao&afcydroc&lorid® of d^aiuinocarbae tyrII v&s pr®~ 
pared in both oathcd®, and the dacoapositlon point of each 
atepl# found to be 2>6.2~2>?*2a* toe analysis, of the 
&ydrocnlarid® ©alt prepared f r o m  id© hydrolysis of the 
s&elhojty c o m p o u n d ,  w & m  d®t«r&la*o sad found in v o w *  o u t

wit'. in© calculated value©.
Staples of d— aalnocarboatyrl 1 prepared frau both 

a tartly o*t*rlal* decomposed at 295~296°. a mixture of



thmmm two mmmplmm ohowed no depress!on of the decomposition 

point* X'he two couple# were analysed end the results were 

in agreement wit'- th« calculated v»i‘ju»s*

TH« hy droc& 1 or Xde wait is a white granular nolle which 
is relatively localable in absolute alcohol* A 1*5 g* 
sample repaired approx,imately **00 ml* 'of absolute alcohol for 
complete solution* however, an cooling to ̂  -60° the com
pound old not crystal!!*#. The addition of uicelly ‘V** r#~ 
suited in the preclpltall on of a unite powder* Hacryctal* 
Ideation of lalo salt from 0̂,d ethyl alcohol resulted In 
Ujrdralycla to tb© free b&ae» vrdlaarily to# :&#Xt
lower than their a alts* The hydr oeblori de of ^-aaXnoearba- 
a tyr IX and the free bee# represent* an unusual eaa# st«r® 
this generality is reversed#

b-Aailaoearboctyri 1 la & yell owlah-greerr powder readily 
soluble la pa t o a l w  hydroxide and >a hydrochloric act 4*
The compound la relatively Insoluble in ethyl aceta t« # 
iaoootan#, dfcally ‘*1’%  aooewhat soI able in ace ton# and 
crystalil«ed alcoiy fro* a J d f r  alcohol solution, &ith li 
ferric chloride « change in color was noted and a react i ah 
precipitate soon formed* I hie was a distinctly different 
reaction from that noted wit t t m  d-(3~dletayl#ainopropyl~ 
a&lno) -e&rhos tyril.

The ultraviolet absorption curve of o-aatlnooerboabyri1 
was determined, using a beekauian aodel <yu Quart* spectra- 
photometer, far a aassple from each methaa of prepara t i on *
T i m  absorption data are recorded In tables 3 end fend a



p l o t  o f  t h e  e x t l a o t i o n  © o o f f l o l o n t s  * * * •  i h #  w av#  l e n g t h s

i# immoral c/**roe ter of th# &w.stdo in figor#
sorption ourva* agree9 inaleating that the ebemlool entity 

produced by tbs two ii#%Aoe$ t*i essentially the enose ooapoasKl* 
both ourvoo exMbi.tod maxima at 233# 2?3 and 363 mjj . A 
dlecropaney was noted ©1, 3 .*5 to Jp3 my in the exact position 

of the ai&xic&am# ince in# fata was taken at 5 aiy Intervale, 

the actual isaximoa in ail probability do#s not 0 0 0 0 r exactly 

at the > my intervals. This idea la applicable, of e-ourae* 

to the other aaxi.;®%.• A maximum was found at 293 *sp for the 

d~aml noearhee iyrl 1 prepared from <3*amino~2**ea#tho *yq**inoline 

(table 4 !* ibis section of the carve app# ar* ea a Minor 
saaxiiaum or infleeiion between 233 ahd 32-3 mp*

The absorption data, la o©ajaoctlon with the *sethod* of 
eynfcfceoi*, deeompea1iton ©ad mixed aoeo^pasitIon points, end
t;n# cheasioal analysis Indicate that these procedures are 4sathada 
for the preparation of d'-aml&eearboatyri 1*

Carboa t/rl I a-: owe two maxims, on# st 2o•> mp (£ ■*- T3-30) 
and at 32T *&y (£* 6?30> . introduction of the 3*teino group 
has considerably complies,-tad tne absorption by lnercasia& 
the number of maxima, lnereae.ia& the extinction coefficient 
(Intensity) at 2?0 my m id deoreaai ng the extinction ooeff1*
©ien ts thereafter* Awing ami Ateak^ obtained the spectrum

Norton and ftogere, J* Shea, S e e * 2 6 ^ b  {1|23>
(b )ttorton and Atubha, J* Chem* io@«f 132 $ ) )

'^hiwing steek, 3* Am* Chem* hoe*, 2131 (19*6)



■ ) %
a r  b - q u ln o l ln o l  fefia ..‘ te e d  and Maaho4 c a # m ,t4  tit#  «p #e tru ia

of b-wmina»6--*î  ulna 1 Inal with that at1 6~<|ainollttal and can* 
oladed that t h m  B - m & X n o  group h#d v@ry IItil# infloan## oa 
the wpwctruau hhls is- ritiwr unusual alnce ordinarily an 
aaiaa &r#'4p s&ay pro-dun# effects# such &a hathoahrosiic shift* 
d#er#&a# i n  fin# wtruoturs mad Inorwaa# In Intensity*

btsck and ^sohod^ d#tarsal a# d the op«c trust of d-salna- 
6-qulaollaol In *31 b bCX and found a wall bathachrattlc 
shift m i d  u  light incr**** in l*l.n# structure compared to t i m  

free baa#* ..-Inc# It was found that d~aatnoo&.rbostyrlX 
;:sonohydroohlorldo #&s hydrolysed by rsarystsliisiitlan fra& 
ethyl slookol containing ^  1 ^  water, It appearu-a qa#iftioii- 
able tkat t h m  compound would exist in sppraciabls Amount* mo 
the salt In *31 h HCX* If b-s»ino~6~quinalinol hats a eoa* 
pfiri&lv# ssnsitlvl ty to hydrolysis* probably only a vary 
•stall psroeat of the ®yaliio exists a* wait in #31 II HOI and 
tli® resultant speetrusi m  ula re pressat m adx&ur* of a&Xt 
sod frs# baa# with the latter pr#da;tsla* ting•

h canparisaa of the spectra o f  d-amlnae#rbe&tyrl 1 sad 
d-{ 3~di # thy Isi&lnapropy Xasslao)-asrfeo#tyril {p&ss 9 9 )  show® 
the curve# have the oasts general chap# end co^tparabis In- 
t*s*$itl#a« io# sttaeXuasfii of the ai#tkyl*aln o p ro py 1 group 
la the d-poaition probuaod a small batho©hroa*ie shift In 
the curve* m slight decrease in flno structure m u  oxhi-’..itod

33dtask and Kaahod, J* Am* Chess* ^ c . # $ 6 ) )  (1132)
and &*ehod» loo# oit#
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b j #11X3 amatoa*. araund 3&>' ap mad aalj ma toflmetlma to 
torn & # y «  bmb«##a 2 fO mad 3 0 a ap * Xj>$»#r#ntX3r a# 
mmmmmm® mm tobrmdatmd to# #14# tomto* I t  torn?# wi# 
j#ia4»r*& r « i m < i d  a l ^ p m ® b a N m £ &  m h i t t  ####mr#4 to &«m»4xi*‘» 
mmrbMtjFrll nmulil b« *jtp##t«4« T he m «t&m# mr# *p*mpbtomllf 
mtormrma la T & g w m  £* Xh# dm to for i^a»iiB©o#rboist^l4 l« 
totoa from tobW'J*'■

It » M 4  to# f»*tot#4 out tlimi i#oSofc#&# mm* urn# 4 mm 
solvedt fer 0~( 3*41# toyl*tmla#pr#ry&*̂ &&) **?**! 1 toll*
9 $ i mtojrl alcohol mm# ammo for #-wimootrbootyr 11* Stoyl 
mtotool b#tog ao.ru jMfctor ihsa lm###tmas* tfe* mpmotrmaK of §■«•
C 3~4X# toy Xiû a#pF##yXft#ilsi0 } ~m*rb«>*tyrl 1 la ethyl mlotooX *#aX4 
to# e&p#eWd to too# * torgmr to # t bo tor ami e malft m&4 m 6#~ 
mrmmm# la flu# mtrumturm oasitpmr«4 to to# «p#mtrun to to#** 
#mtmam« f \ m  m & m b m m  of (3~4to toyltoi major opyl main# } «* 
©orbootjrii la 9> , mtoohol to#mX4 mtmagtfe#*. to# 14## of 
no hlx»4*r«4 r#aoa#a©#*

ad
&tmmk Had Km toed 7 ml## amd# m #aispmrtoa& of tto#

Bprnmmm #f toxlmalao-l^a#tofl#ro#^l#ato#}«*&-
gainmll a#i» 0~ ( l*-di # torIbutgrImaim#) «*&~qulno*
Itool mn4 aoltool la mtojrl ml# tool* torn##* mod
##14 amdlaa* flsmy found tomb tfe* #14# tomtom #f to### 
mmagwmd# totdtomtod moss# tolodmrmd xmmmmmm*

fSstrnrnm mad Smtood* J . to# Ctoma* tom** 3699 (19S2)
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0—a teXi* jQ&S'iHz* <wu»li i F X u £i& u-o n UoF a, am 

lathod A

On« anct am#-naif gratia (#0066 mol#} of 6 fcgklao-2 ~a«fcih*
oxyqulaolla# hydrochi <xrid# va* placed i n  a 130 ml# round- 
bottomed fl&ak with .30 mi# of 20> nydroahluri a acid*
Boil inp. chip* were added and the solution ho*tod under re- 
flax t o r  five hour** the hot solution wow ooeolorleed with 
ohereael and filtered Into a &lft«s stoppered arlenmeyer 
flask;# Xhe solution ess allowed to stead ©verni&ht in a re
frigerator at 3a* granular crya tala a#paratad and
war# reaoeed frsNS the eolation by filtration# 'in# f 1 Itrate 
eaa #. air ad for the prop&rat! oa of t ha fra# base* Xh# pr#©X pi
ta t* was reerystal1 1sea frcta eosyaerciaX absolute alcohol* addins, 
niceily until %m solution because turbid# d.hlt# crystals

t*formed readily* war# oolXaotod on a auehner fauna 1. and then 
dried at >6 a far 6 hours# fhe product deeenposed si «?>6 *2 ~
*5/#2*#

Analysis? Galoulated for G^gtgbgO^itClt G »

H* .̂ .6 l| M* 1U|.#2p# Founds Q 9 pu*73# S4 *79 J H# 4 *6 3 # 
p*0p$ S § JÛs*'«|'df X*a**|r0#

tlioa o
Three grams (#0166 mole) of i^-esiino-^-ahloroqLulno~

lino was placed \n a X10 ** t 2i 1* round bottoflsed fiesu el th .#0 ml* 

of 2 0 1 hydrochloric acid and : vested under reflux for titree



101

h o u rs  • Char c o a l  » s j  **dd#d t o  t he hot s o l u t i o n ,  the s o l u t i o n  

boiled several minutes m n c  f i itered into an erlsnmeyer flask# 
The solution stood ia * refrigerator at J0 overnight# B r i g h t  

yellow crystals precipitated and were collected on & dachner 
funnel# This ; m  terlal was reery s ta'XXixed one# from absolute 
a lc o h o l ,  decolOTisSng. w i t / ,  c h a r c o a l  and a d d in g  d k o l l y  7V * ‘ t o  

the filtrate to precipitate &»Mlaoe*rbo* iyril h y d r o c h lo r id e *  

Tin# white product decomposed «t 2 S6 *2 *£&?*2 a*

d-iU,XlwQfBf- T'fuIL

method a
The filtrate from the hydrolysis of b~sd»Xno«A2 ~saetu o x y **  

quinoline was cooled la ®a low oath, eceded end scratched to 
obtain an additional quantity of whit# 6 «aalaoearbo*tyr 11  

hydroohlor1 de* The salt *a« treated with several « iI* of 
concentrated emsaoniau hydroxide and the gree&i ah**;?allow 
solid weened with stater sad recrystallised fra*& alcohol 
containing XQ4 water* ibe greoai•&»?•!low b-emiaocarbo~ 
styrll, after drying In a vacuus deeloostor overnight a#~ 
com posed a t  a y > ~ 2 ^ 6 @#

Analysis: Calculated for CghglSLjOj 0 , 6 7 #4 >j h:, S*X^I 
iff Xf#q.-y« ^oubkI i  Cf o f*3 J t Of#70} lif is# I f *33 ,

1 / • *•$*■$» *

Method B

One a n d  one-half gra-sas o f  d^ajsdnoosrboetyri 1 s c rn o -  

hydrochloride, p r e p a r e d  f r o m  t h e  hydrolysis o f  d~amiao~2 «-



mm M aryaM L  lla a d  tmmm 70 *X# a f  a ls to a l 

MRta&aiaig 10$ a a ta r by mXssm* ffe* |f# » z iiih  a a lu t lM  m a  

M M X a riM d  a lto  $btt*fHH&» f ilb a M d  and ooolad la  as* 1m  

bulb* © ra a n la b -y a llo * a r ja ta la  n p r « l « i  M i  m m  M M M d  

Jtram 1ft# aoXutiaa by f i l t M t l im *  to*n  d rla d  flit $6° tf#r 3 

h ^ in «  i« jyd jaM M % M b yrU  In  t b i t  mannax* 4#*<MflpM#&

tt 295-296°.
bMlfilti etlmlttoi f»» c^8g«20 » 0 , 6 ?4 9 i h, 5*0^1 

l» 17*W>. P«a»di C* 67.62, 67.72* B, 5.02, 5.®9| I. 17^9, 
17.57.

BtSBAVIOMP ABS£***iaB DATA

■wmpSmrn a f b*>emlm>umrb a a iy rX i fam i bato w ^ f l i i  

# f  p M p w m t l M  w « m  d la a o lv o d  t o  f lf ijt  a le o ia o X
and diXufcad t#  25 «X* 7h» absorption mpmmt&m tm m  mmmplmm 

o f tb#a# s o lu tio n #  m m  iM d la  ta ly  o b ta in #* using tba

S&&# M ^ lp M U t  M l p A l i l  «m JMIg* §3 * fb #  m i *  OF# ##»«*

| M i  In  r ig u M  ju  f m  data la  raoordad la  tabXaa 3 and 4 *
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T A.::! LL 3

u L T K A V iv L fc T  d a t a

a-RaiQoc»l*bo» tj J*i 1*
0 .'yf'i i’f -H «%09 w 2■ 9 'Q & ' 
S olvents 953. Xlo o h o i

dk»IIyj i  *  X * 00 M »

X fiClCp
233 • 4^0 12*43

^236 *4?o 13*26

a*o 11.73
*265 7*72

230 •237 a a *%

253 *435 10.95

260 *566 15*30

263 *h 90 16*65
*-273 *730 13 * 95

275 *597 16.1s
250' *391 13.5?
265 •23? 6*42

253 •195 5 .2 3

*203 5 *5 0

330 *X3d 5 *1 6

335 * l d i 5 *0 9

Mol* Kgt. l6o«l? 
o&**atr*tIacH * 1 ^  nsg*/2> ml# 
* 3 *696atXC>^ m#X#a/l*

X _ .]JU_ jgfâ._ Ex^p3

3X0 *155 4 *1 9

313 .130 3 -5 2

320 *090 2 .8 3

325 .0 5 0 1*35

330 *033 * 89

335 *032 *6?

3 *0 *034 *92

345 .O^O I* o 6

#350 *043 1*16

355 *033 *09

•*3-360 * djri& l * ! ^

365 *034 *92

370 *020 *>4
375 *017 *46

30O .007 *19

a ?r«p»r*d by thm hydrolysis of d«Mino*»2«*Mthoxyctulnol tt%m
<m X  is#.|t



y L1HAV i 0&s.T & 3 ,

& —AmX aaoarbo* Vyyi X*

isalwali 955 Aloohol
JSOI. l63.27 

wona«ntr«tloai .193 ®g./2;
** it t « x.aaa &»* * * -..74? * 13*5 aelss/l.

X £) £xl?~* X £*10~
233 *>60 11.o3 313 .2 3 4 4.33
*233 *660 3* 3̂ 313 .155 3.33
2,3 •525 11.36 320 .300 1*69

.331 6.3*3 32S • 06> 1.37
25® #33̂ f..+6 320 .047 .99
255 »̂ 3*f 13..+2 335 .o+t .97
26a *?22 15 .22 3+0 .057 1.20
Zb5 *y>ii 10.33 *•345 .075 1.56

*2 1 0 .5 7 0 16. 35 350 .Obi 2.26
2 7 5 .733 IS .4-6 353 • O46 .97
z m 13.29 *360 .365 2.3?
265 •270 S. 69 36> .334 .72
2 9 0 •254 S.36 370 .332 .6 7

295 .263 S.33 375 .025 .53
30a .2*4.9 5«2> 3&0 .009 . 25

305 •22>+ 4.72

n fr^jmr#a bj bhm aydraXyat* of B^mmlno^Z^hloroqulnQliim 
■#■ X  a u u t ,
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EIG-UME 3

ULTRAVIOLET ABSORPTION SPECTRUM

8 - A m in o c a r b o s t y r i l

S o lv e n t :  9 5% A lc o h o l  
T a b le  3

+  T a b le  4

20
19
18

17
16

15
14

13
12
11
10

9
8
7
6
5
4

3
2

1

220  240 260 280 320 340 360 380 400

V.’av e L e n g th  , m MV



1 106

! rA .<T V

2-CHio;^-6-(3-oi^T'?Yivo,ii;op;*?YL,o:iNC)-rui':oLiK:
wAL'i’o

p n  1i. JL r-
5

T\THo

.-IG104

:!2)3lI(G'i!r3)o^r.un4

k o 2 c h 3

KH(0H2)3H(C2H5)2
;1(CK?)5N(GsH5)2 |

|P0C1
*

Q 0 - .
CH2)3;r(C!2H5);:

Na2&20^

C»*

,Cl(32)3N(a2K5)

C Pi IfTp PttX  *4 f * J
( c h 2 ) 3 k ( 0 2h 5 ) 2

k 2so4
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s & v t i m  v

a s .., ^a l t o

discussion
M»lag®a atoms loostea at Urn £«*■ snd ^-positions of 

quinoline «.r« j*«»etiwo to auoloop&lllo raplaeoatfwat sines t t m m  

positions h m m  t o m  electron densities*^ Beoause of this 
roacsti’srit̂  It was felt that soiea dlffioulij would be #a-* 
countered la preparing 2 »ehl©ro*<S~( 3~4i#tlif X&MinopPopyXMl^l0 )** 
quia0 iia« without replacing the cnlero group* this r**ctlvi ty 
lapossd several initial restrictions*

it w&a doubtful If the fra a bss* could he distilled, since 
the compound 0 0 aid reset with itself, for example* *X the 
•sounder;? ailragan of the old® chain, this would, in. off wot, 
eliminate attempt* to separate unreacted nucleus by ointii- 
lation* I n  g#a#ralf the 2*ehl*re>Qtt iaollnea are reactive 
to high boiling m m in#®. A m  an example, Diepolder^? found 
that 2 «asal<2oqulaoXl as reacted with 2 -ohloroquinolin# to form 
dlqulnolyiwailne at 2 i0 ~2 iQa in the presence of barium

Another difficulty was postaletea in that an attempt 
to couple d~asiin©~2 ~o Aloro^oiaaX Ine wi th the side chain In 
an acid ^dlusa would hydrolyae the active halogen* bank*^

^uawar, J * bun Cham. ,,oe.f 2i 3360 (l)p2)
^f-iepolder, J. pre&t. cnea*, 106 *1~6 (Xj23)
■;i£|

A&h-«£# ,  <3 * Aili# A ;*••©*& * ;'jOO * ,  6  6 1 1 2  f  ( 1  ̂ 4 l  j



k m m  p r a a m c v l a c n e #  tuat di*plao#;s#at of chlorine in a 
rc&cllv# position of * r of *■*# ierooycl i© compounds 1#
nala eataly&ed* :uxp«ri«mea in thi* laboratory auppert» thi* 
#¥M#£ie®# S-Chloro-b-iiltroquiaolln# la rondily hydrolyacd 
to o~nitrocarbo*ty r 11» in excellent yield, w i t h  nydrocGloria 
acid.

*aother problei, based an tb# reaotlvitj of th# halogen 
was whether 2~chloro-&*nltroquinolin# coaid b# reduced with- 
out raaovir*̂ ; th# chlaro group* Catalytic rsdaclion readily 
remove* iat chlorine from the 2-Car', tisa ^-) position. ̂
u*v#r*l important thed# of chestteal reduction Involve 
acid condition# which would be expected to replace the 
h a lo g e n  by b y d r o l y n ls .

The exact effect, of substituents on the reactivity of 
tfa# : alogea* in U m  2- and ^-positions, is not known, appar
ently ing groups la Use 2 -pasitloa decrease the
re activity of the halogen In the 4 -position, whereas electron 
donating groups in the ^-position have lea* effect on th# 2 - 
h.miag«, because of th# electron—attracting nature of th# 
carbon-attrog#a double bona. 2 ~&Ikaxy-eh iaroquinei in# &  ar# 
Isms active toward sodi/osa a*the*14* than ^-alicoxy-2-chloro- 
quinolia#*, and 4 «ehloro*2 « hydro xyqul noli a* doc# not react

^ *£•&**)&&* header, Eat# la# and hhriner, Org. dyntheaia 
£6 4i-J U**6>

^%*owiatt, Jr. and huts, J. ha. Ci*#su See., Oh 12db
C1 )
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101w i t h  high boiling flunlnaa or sodium ethoxida* ' «rhiie 2«* 
e h l oro*v~hydroxyquiaol 1 r*@ is reactive toward high boiling 
amine a* a&aa 2-«hloro->-^-» and 0~altroqoinolInaa arc 
treated wita ten part* of concentrated ammonium hydroxide 
at about 150°f the chlaro group la replaced by the &sin©

 ̂ t Q ogroup in 20t 10 arid 6-? .hour# respectively {yield# act 
•pacified)# Comparing >~* 6*-* and b*ni trc~2~e&lorequinoxiaaa*
It appear# that the >-aitro group facilitates th* ease of 
nueieophlllc attact at the ^-position* relative to the o- 

nitro group* The 8-nltro group apparently haa the greatest 
activating influence i n  this type of reaction*

On# of the * M ® m t convenient ^».ns of preparing 2**ehXoro~ 
qtuinolinaa la by fcne treat meat o f  toe 2-hydroxy group with phoa- 
phorua oxychloric* or phoap.uorua peatechieride* or aiixtur#a of 
these two reagents* 1 a# most logical synthesis of 2~ehlaro-a—

{3-diethylatinopropylamine)-quinolino appeared to be frost t l w  

2-hydroxy drug described i n  eeotioa III* Two attempt a »«rt 
susde ta carry out tola reaction* first using phosphorus panta- 
chloride and then with pace phonic cayenloride* Phosphorus 
pantechier!d# reaulteu in a large amount of unextractable tar* 
However* a thoroughly dried atnar extract obtained from this 
reaction* deposit#! a gummy material* «rj*n treated with dry

Buchanan ana Hamilton* J* *a&* Chem# baa** 6u 13b?(19'+2)
i and huthmaan* J* prakt* Cham* * 93 j?b

(1916)
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bromide ..-averal *tta&pt» to peorystmllit# this
material n&re uaauooaaafuX* i h* reaction w l  Us phosphorus oxy- 
chloride eaa apparently not eatai Tor a long enough period, 
and unconverted hydrojgr drug tti recovered along ei to a & a & U  
aaauat of rod oil* - ubaequent experience mi;; thi <2~o-hlor© 
drug shooed tuo ealte t«ra 4irncult to handle and It la be
lieved that under the proper condition* the replacoassmt af the 
2~hydraxy group* especially elth phosphorus o&yehlarlde* should 
prove applicable la tbla reaction*

The preparation of 2-chlora~2-(3-«lfcthyla înopr»pyl-

ua) ~qairtoil n* through d-s^ina-l-sacthyl-2<Kiuinollno «&o
thought to bo too least promi&in& OX" tao three methods con—
oiaorod Tor several reasons* doaioaratively» not muon h*a

103be^a coat *1 Ui the quinolan#*♦ huts ' h*& eiu»*n tuef tue
©©aversion of l ~ m ®  thy1-2-quinolone# to the 2-color© der* va~ 
tive la mar** difficult than simple rcplae-meni ox the 2 or 
#, by2rosy .group* fhaephorus pent* chloric* is usually ra- 
qa*red for the fomser rsaclioa ».\#re*a phosphorus o<tyo:;Xori a# 
or » ittlxtttiT* of phosphorus ouyeulori at and phoephorua pente- 
chlorid##. at & loser t«a^ritur«» replaces the 2-hydro*y 
group* .• JU&ao « Ape 1*1 eno© outlined above la the treat—
suoai v o i i&—ny d ', ****. w"« po©ap~.«orus pea tad* i4»ori us
rouuliua i n  eonelderabXs tar* some question la pr^*-sjutad 

xx. ; & ^ 1 u u m of u ttu ̂"P ̂ **" ̂ û w--■ ̂ j* u wg o <♦ a ru o ̂ *> ■ 4 * 
if* jjj te®**4 0 1 aetor Xu t/&SiMiOi,s (qI « tl*e r e t i o n  ol njutuyl

»w*> ■i*i»w*N*̂ w>«w < wM i-r--m i -m o  ~ >in- | iiim*»w»uiii» > ii i»i  ̂ i ■ nm 1 i* iin inm rr

X03outs* #t aX• * v1* ..->«i** -'h#-*** 00 • 1 vO XuXJ {JL k/+t?}
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iodide «i th d«nitroquiaoli ne page $o) be Iwm&n the X^sm thy I 
group ana attaehaaat of the aide oh win*

*.*©©$» It® the©a objection©* sad t »  successful syixibeiila 
of 2~ualoro~d-*( 3-di#ihyiidilaopropylaaiin0}~quinoiiuo from v>«* 
*mltto~2"»©flor©q/uia©litt*» & ©oaai darab l« nuaount of work wm® 
©o*apl#tea in the redaction of l~«#thyl-*d->ni tro«2«»qul<ic»laM 
to the ©iolrte* he ©Seer mad angler*’ prepared d-aaiiio-1- 
aw thyl~2~<tuiaolaa© from b-ai tro«l-ia# tuyi~̂ ~quiaoloo© by 

reduction with &aaalu  ̂ hydroxide ana fcjrtiragea auifid** Taey 

reported an do.* yield of the a Mae, which molted at IhO®*
The aatiae «'»# * abject to air oxidation* Thi a work could not 

bo aapllcfttedi «od tn# use of parogen sulfide wsis and© »irati© • 

Severe! alternate aetnad* of reduction war# a§@d with varylag 

results* The chief caaractaristies of tow reduction pro** 

c#4ures wirt the forusatioa of tars, loss of organic uatwrial 

and eonj**qu*& tljr low yields*
hyoro&aa wad pis t i n *  oxide* wi U\ 9ih wthtoal as solvent 

on a low pro*aura ahalar* **a uaed .la to pr©par©
w-iaino*i*is toy l**d~quinolou© frou the o»aitro compound* trm

ouitarlal i«el*t*a fro® these reducti one w&a *p?*r*atly lai~
par©, difficult to raoryatallla© sad did not moil at the 

r#©ordaa melting point of the Mia«, Titanium. trichloride 
gave a product from bawl© solution which *&ait*a at 213-^15°* 
lino aa4 calcium chloride war a u*#d tut apparently oauaeti

i'^Waakar sad sfigier, her*, ^2 i?3b (l-y3^)
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dccompos 1 tl aii. •

a«*ir#r*a. reduction* were run using s o d i u m  nyarosu If it# 
trader various aoaaitioaa* Tais- method yields of
d-smiaa-l-^tuyX-2-*tuIauloa© wider* tael tea at Xb3*/-lb,**?0, 
m i l m r  rearya tfilllsation fro& beas^ne. Although bu@ .uoltlng 
point of this product was slightly high compared to that re- 
ported toy end ^ngler, tne atrtaa aad hyarogim snails Is
wars la agreement wl tn the ©cicala ted valuea• Ibis aaa- 
itltaios ib© only example, by this author, of a nueo^ssful 
reduction of th© o-aiiro group in aeveral suboiltuted quino- 
Xiao &  a m i  rig codl aa hydro* a if I to *

dtannoua ©blond# and hydro© ulori© seta gave a material 
waioh m#Xt«a at 1&3#/~X<k*,/a# warn nicely crystallised from 
benfteae and ©table in atmosphere* A sodloa fusion sad 
halogen tost was run on this saw tori al, to see if ohlorlnation 
bod occur©4 in conJunetier* witu reduction or i f  m tin ©alt 

the prodm t* -Daly a true* of halogen was ladies two. ia 
t »  tost* Xu view ai thin tost it «»s ssiiuiasici l,..s»i t^e 
compound W 3 k & composed of carbon, hydrogen, nitrogen and 
oxygon* F r o m  carbon (62*^1}, hydrogen (p#35>), ©ud ni tro» 
gen (i^*6^X) analyst* «n esipirioal foruala was calculated 
on Assuming ©Iso that the carbon siceloton wa** rso-
eonably stable, tibia empirical formula was multiplied by two 
to glKm  compared to th® foriaala of cl— amino—X-
aatnyl-^-qainolane, :̂X3^X3^2$* ©®X$:-*isted ©aapoaltlon
of 6-amino-X-methy 1-2 ~qula o Ione Is C, oi*^; a, >*?o &nu



1 1 3

l6#3w* IIm  ©auipaaitioa of ~<taiaoXoii©
atoaonydrfct* l ®  I , 62*^^j H, 0 *2 9 # 1, I-+,5b# Althoo&n fcho
product fro®s tii# reduction m o  racrjotalllfcad from ho a a a an 
snd t.;*j h^jrdrogaa valua found to o« low comp&rad to lh# 
©aleulafcad valu® for tU» maiiotiydrafc# ,• tfr» moat roaaon&h 1© 
a#»aa£>tioci la that to# rtau&tlen product ssmt&ia&d moi&tur#* 
fio fartv:.ar wark «i^ «tt#3»pt«d to dotorelno* wituout ambi
guity, Id# Identity of tiilss compound.

The uoat s»uec#©aful met nod for the preparation of h~ 
smlno-l-iaolnyl-S-quiaalao# was d#v#lopod osin*.- iron and dilute 
acetic aeid* field# product r leh melted at

O-H 9 #f-lo£*? »#ro obtained, The sodium hydroeulfi. 1# and 
lr$m«»*eetle acid procedures sr* r?s*coro#d In the experimental 
part of ihi a atati on*

b~ alna-X-ia# thyi-2-quInoIomr la a bright fallow a olid, 
readl Xy eolehXe in oof water* Addition of -allot® eedium 
hydroxide preeiplt&teu brown cry*tela* The compound wae 
solutl# in ahlorofarm, ethy Lane dlchlorlde, e taer m i d  jh 
hydrochloric acid* and lasoiabl# in S k m X i y  hf*« The amim 
tag conveniently racrystall!sad from bensene or *a 
etuylene di o.,«loride-i,ic#Xly **F*’ jal*fcar#*

2~Chior0-d~£3-dietbylemineprepylamlfio)-quinoline eee 
prop&r<td bf coupling trj* r*slde caalu n  w i t  q ~ & m lno-2-ehloro- 
quiaoil.ck»« three problem# war# encountered in this rout#; 

first, catalytic and cijamloal reduction of 2-ehXoro-i~ 

nitroqoinoline apparently removed t m  cidLoro group? i#oaiia



the ®aa|>Xlo.fe proeeuar« rasa I ted la considerable amount* of 
by-*procuoti third* difficulty was in prep&rin£, e •atl*'» 
feetory cry»taII1 n &  m m It.

Capps and prepared d~fcaiino~2-Ciilora~
quinoline by reducing 2-«hloro-d*ai truqulnollns la “ethanol
m t  $ 3 ®  and aging angpeetfled rieney n l a k m l  m m  m eetelygt*

oToe product aselted at 0 4 (ear*} ana was ll&nt *;reim in
1color • Oreanbeuig repeated thi* rod00 tlon several U s i  

anisic, a 1 aalla r comUtl on* ana fc«a#y niaicel* but obial tied
m  low s m Itin^. compound* fX w o  reduction# w&r© run In this 
laboratory ufiinp t'~ 7 ftanoy alefeel. k t  room teaperetura ana 
s starting proaaura of 2d p*a*i*» reductlon did not occur| 
at J>0 and J O  p.e*l*, the tmor^ticil a-aount of hydrogea 

aba orb# 4 la tea hoars* An o r m a ^ m  -saateriel m m m  iso
lated fro** t h m  latter reaction ahloh .iseifced at >0-63°*

->■ *1 ■.'5 T
t u r n  (getting ooint of d-e«iina{|ulnel 1 ew l u  recorded as ' '
6/0t and ?O0# 1 0 9 1 t i x u u  It appeared that catalytic re
duction deiiai emanated S-ebloro-d-nltroxiulnellne in addition

*^Cappe and Hamilton, «J* Am* Ohem* ..-.oo*, 6 0 2 1 0 .* - 6
C103^^

Private CossMuiiieatian
and £ai&er» far*, % Q  162/ ( H U )

^^Ciaua and Arsmer, her., jyb 1&+5 (ldd^)
109'Claua and detaer* J* preset* Cheat.» 2 53 ,̂00

(1596)
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t o  reduction of the nitro group*
ohe&leal j*w thod* of reauction were Investigated 

& m  a eoneeq'&m&e of the reeulte obtained f r o %  the mbot# ex- 
periss&mta* ht*anode chloride and concentrate a hydroch iorl e 
meld is ethanol save an orange u?ate;rlai which molted at 5 :y~6d^ 
two reductions were made ualng: Iron end dilute seeti© acid, 
which gave an orang:* colored material* tset melted at 6^-68**, 
ei&ilar to the product frosa the catalytic reduction. It wee 
conceivable tea t the reduction in concentre ted hydrochiori o 
acid wlto stannous chloride resulted in n $drolyais of the 
halogen, however, the lron~aeeti© ecld reaction conditions 
were so mild that removal of the nelegeo wee seriously 
doubted* A reduotlon was .wade wits xlne dust and saici.te 
chloride in water-aleof'Ol solution* The compound obtained

■ ,‘ ,  .v 0fro.4a thin reaction aelted at c>fc<*bh &rh amen alaed with a 
sample froa the iron^aceti© acid reduction showed no d©** 
preeel on of the aelting point* A sodium fusion and halogen 
teat was ;*s»de on the product frswa the sln©«*ealeiu*& cnlorlde 
reduction* Xfce teat gave excellent positive reaults for 
halogen* This cost pound was alxed w i t h  m u  authentic 
of S-eminoquinolins (mp 6 «4-6 $'°) end e siting ran.£.e from 
>0-65° was found for the mixture* l h %  compound from the 
x lac-calc loss cnlerlde redac ti on wee dried thoroughly end 
sent for analysis* Xhe values determined far carbon, 
hydrofen, nltrofen end chlorine agreed wi in the calculsted 
value a far ti«eadao~2~o^loroquiaoline*
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aaluble la water# alcohol dilute hyarochlarlo acid*
Attempts to m & M  m  crystalline salt fros this material failed, 
hsaaII aa&plaa war# dl©aolt#si la absolute alcohol and an eb~ 
solute alcohol aalatiaa of un said co&ponant added to this 
eolation* Cooling in & n  lee bath# carbon dioxld*«chlorofora 
bath *ad eddltion of atuer wort aeau in e©.«i.b tactions# 
attempting to prepare a solid derivative of this arterial* 
Bydrcbroalde# bydxfedida* phosphate* aulfate# oxalate* per
ch lor a t# and eltret# t#r« th# salts »toi§ preparation was 
attempted *

I as ether so lab Is portloa bnoroa^lily dried ov#r 
potassium hydroxide and than jna&n#»la,a sulfate* and, dry hydro- 
l>#ii braaid# bub olod into the filtered solution* A pink guia 
appeared fir at sad soon erystaillxed to a tan. solid w i s h  
was sopors tad frosi tho solution by filtration# w&sned with 
ether and rooryatallis#a roar tiaoo fro& absolute etnanol. 
the 2 -©Hlor0-b-(3-41 stayienlaopropylaaiao) -$uinollris cti::.y4i*o- 
bro^id# prepared in this *sm*er 4# ©opposed at and
ii hydro tod* Qwfeaa &ad hydros os* analysis indicated a for- 
iaui & a Is * 2s,or • *

% ho ultraviolet absorption eurve was do t o m  lu* a for this 
solvated compound# tn# nydrobroaide of 4-e;u in©-2 - © hi or oq ui no- 
line# and the hydrobroAide of the *10* chain (sow tab low 6# ? 
and 4 and ftgara 3), fh* data in-il©et#4 a aajtimua at 3>> ap 
for these compounds* dsln^ this *av# length* tt*e distributions# 
of the nyOd* obroati.de salts of b - aua i a o~2 - © h 1 or oq uts&olino and 
2-chlora-h- (3-die thylemlaopropy laadLno) -daiaoiin®» were



l l B

atudiad v*rioa* buffora ana cyclonaxftaft (tables 11
M k d 11)* /.& i m n t i Q n & i i  an pft&o 106 It was felt ibafc aittil-
1fttion wo«*Ia not te# applle&bl* aa ft isafchod of separating un~ 
r#ft«t#d nuoi^an frss the arug* .How#v#r, a diffftFftae® in 
boiiioitj of fcb» two a»poa«a'U anoxia allow # a*t»od of 
s#p«^fttlon, Vh* distribution «iudio* indicfttftd that /■£& of 
b**smluo**2~ehloro<iain©lInft went into the organic solvent, 
wiiilft 130$ of tho drag rsa&inta In tho ftewtlc &cid solution 
ftt » p H  of* 2*15* fbl© Ji»ti*oa was tuod In rftsioving anroftctod 
*miclfta** fra*is t&* 5dxad a felts*

A typleftl eondftn*fttion produced $6 g* of hydrobro&ilae 
salts a s. a mixtar** th® sol t* w®re di*»olv*a in an
«o«tio ftold solution (pi! 2.1>I an,* o^trsotftd oignt 
wit- 255 iftl# portions of oyolohaxftaw* Thw c&mhioed oyelo*» 
h*&aa* ftittrftotft wor# dried ©var ;& ago* slum solfat# and dry 
hjttrogftn ferossiidft babbled into th# solution* la this ^snowr 
9 4”* of b«ftml&o**2~ohlaroqaiaolln« bydrobramld* was roe ova rod 
jfrais t'fc» oruda salts* f'hi* indiefttad thftt at loami ;£> of 
the mlstar® waft uor«ftetftd **nuct#uftw • Tuft ac#tie acid solution 
was noatrftll*ftd wito sodium hydroatldft* to# drag wstraotftd 
«rl tu and rwooverftd &s in* dihydrobroald*• 'fn« salt
waft roorjii tftlliftod twlw® fr Oz£ ftlftaliffc® ftiooiiol* fMiita with 

&.aa dri-ad at room tamp#ratar« in a vteatsa dftftlaoator* 
fh# Oweopposition point was raised to 2 1 2 .B*»2 1 -4 *6 a.f fcnalyalft 
Inalcfttftd 1̂5̂ 22̂ 1 Mj*2ttBr* jpî O mad the proauoi wftlgh#d 77 &* 

This tes a yield of 665 ha&ad on 4 S S* «>f starting O-s&Ino-
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2 ~ohloroqai no XX as & * bated on the &~mmln&~2 ~®hl&x*0 ~

m *  u##&*
'fho 2-ehlorw-jU ( i~4Xs o p r » o # } ~

qmloailM dihydrobroala# la m wm&f light yellow e^owii 
torr soluble in mltfi Zu aeotla sold «aad aioolf rooryafcai- 
XI tod from absolute ethanol* This ©osatpouisd was Insoluble in 
other, eyolohaaa&e and sfeelly mWm anil appeared to be eubjeot 
to change whan exposed be the atmosphere* The surface of the 
light yelloe orys tala baeaiee a lightly pink on standing in 
air, and eoaaequeatlir was atered In a closed ©detainer nr 
deaieoator* fh# free base was a brown vleeeoe oil, soluble 
in oilier, dilute aoids and inaolubXe in besic solutions.

the anhydrous ©alt t«« prepared by bestiai? to® ©elwabod 
mm it under diminished pressure for li 'hour# at 56° in  the 
pfietae# of phosphorus pofttexldo* Ktloro*4*( 3*01*thylatino- 
propylamine)~ou|j&oxin* dlfejOî broiaide mmXbed at 215*?~21?»?°* 

■the fra# base was eesnrertod to the dlsulfate. salt 
whleh 4«ioe^c«i at X*&.5~lSloa and to the diperchlorate 
wfcdeh doeoapeMd at 209 *̂ *2X1#§0 . fhoee aalta aero pre
pared hr adding* to an absolute aleatseX solution of the 
base, a solution of the reepeotlwe anIda In absolute alcohol* 
Ceaeentrated sulfur!* aolel and coao&rdisl 70C perehXerl* 
sold war# used in ttxa proparatIona* Seth salts wars nearly 
white and belong wita the hlhydrebreeide) wars of too tod by 
the atmosphere* fha micro analysis of these salts tad!sated 
there was no water associated wit& either compound*
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vary similar s oa.rva to fch© qulaoila^ compounds bat
*i tii much nm&Xlor intsmai iloo*

X I i i f i «*• pO O &P UiS OS» nJ"— *&—'CaljfcOP OquiliOi iJtia 111 " f t f . €? t ? 1 
alooUoi u$tttr&i&&d fe.ua oampupsd bo 0-&miao—f-ohlora^ulii-
o a* a sis j .i. j a ro is* S'* -mO 11 s» it id* * a . ao o w X a o I v . - o  w *># to x*..>.v a & i o
%b $4 t OA .kCCt O& a. t A it A Oil 14.410 OS* WiiO a ti S OP « A> O Si Oa —
oxiao~2~of*Xorocia.iaolinc• C.;ttn$ia*r. from oss&noX is 
would £•« oapoelaa to prodno* a bat* -<• W ta- UjT* if* *£& -■■ lit and. p»r~ 
ii&p# & loss of fin# i t m W f e .  "r*o offoot on th* i^otras 
w&*n a salt im faroad from &n a.ro;.&»ii a smi&c is ast oloarly 
aaowtu ;•>.> obo^rvca no-2- Wa 5--Vjfe oroq ul aol iau la. a tb&uol
onowa a oil;..Ui b&ttioc&rcmle ah Ift compared to the sjd.ro- 
bro&i&i la 10 a top sfiA several more majLima than t&« salt*.
Th* ei«*ng« la intensity at various points of the aurve
could vwry anally oo too re-ssit of & change in sensitivity of
the also trie*! equipment since the absorptions »#ro aoter-
mi no o a t a IX i  ere ii t t a • *f tae am Alio uim bed
pp*A..*i.a r a* ay" s v v iS s ia a. s 1 a t e p *> o u  v.a ojla a. .s <„•* >: s i ̂x ^  a o v> a.  ̂̂
mis.ht bci ojipooto^ in tlm spoetpaa*

2-Ciiloi*o-b-(3~sdo tajlaminpropyXttiaino)-quiaolln® bi- 
hybrobpoiaido itoiaibydpato aabjootob to a ooonter eotvr#ni
distribution procoso &.ftor th« thod o.f Crsig ot al*» to

vi,liop oxampla# coup&ro 3-sminopyr^?ia & - a a  3*• s^inopyr
hybracalarlao, fi^ur^w 4‘?S and Frioaai ana jrehia,
^ U l t r & v l a i o t  a j f e s t r s  o f  A P o . ^ a t i c  ZQ&p  a a n d # w 9 J o h n  » l l ^ y  s n a

lac* > I#w fora 19>X



n© ih« j r v o & n t  i;/, i ’, ' 1 2 ,  ft, :-ira a}*
boXi/or o . l  p h  ...> *3;) aria ay 3lah«Jifers€f wns*f« as ib*» t»o a a & m

«y§l#.a* ha S9i«v®r»~£lat& ol & tri fc> ation lnola&t&v. t.«s purify 
o i  i f . a  d r  '- ic  ** a  a  /  o  I f  *  *

a i x t y « t ¥ *  y r # a * &  o i  3 - c : d a r a * v * i  3 ~ a l a  t a | ’ I a - a i n a p r o p a i »

i - q a i i i a i  i  a a  a  i h j ^ i fca b r a ; s l a e  j, G «.  2 3 d  ^ )  i i a  ^ a b a l l l a - G  t o  

.. i"« I.* a* a c h m l a t ,  Guriai r d s p L t * ! ,  - . , - X n o  . i a a & f c i  , J ar
t o n i c i t y  &  t a u  , ; , <$&*  i ' i i o  r  <3 & a , i  i &  o l  k*a«i? a»*s 4s w u  i u ;» s ^ f e  n o t  

a v a t l & h l *  f a r  c i i  a e r i a l  o n  b s f o r §  ^ a r ^ i i  c a t i o n  a t  t b l a >

« 4 ; i S l si p t .
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X F c - t i

& ® % h m I A
t w o  g ra m s  £ * 3 3 9 &  are l a  ) o f  l - n a s t h y l~ 0 ~ » i  t r o ~ 2 « * q u i» o lo a f t  

was plaesd in a 133~al* round-b o ttoai#4 f l m s k ,  &qaigpea with 
& aag&atic atirrar »«4 reflux. aond#a#wr* oater (23 mi*) saa
.39 ml* of mtnjX slconol wars *44#4, tnwa ,+ g* C*0?2 laois) 

of olaan Iran -fillings (not* i)» sad 1 «1* of £iaol*l aewtie 

ftc!4 saa#a to t&w stirred ausgensian .and lbs mixture rastad 
aadar reflux tor twaaty minuts*• Fullers earth (1 g*)

(aata 2) and oftarooal war# &do#u to toy mixtar© wolcm 

ballad and to© fiat o o m ^ o n o u t B  aaparatwd by filtration, 
fh# elear ti Itrste was aoolea i n  o n  i c m  h o t ' h  m osrwapaa 
light yellow crystals faraad* which waca. aapar^tad fro& th« 
aalutlosi by filtration and allowed to sir dry* one gran 

at o**ai&la0~l«*^thyi-2^ul«ol©aa was obt&xnad in 
thia prooaaura* Th# aaiapauad sw&ltad at 179*?~1^2*70*

fcotwa
1* Forty w « o  iron tilings war® waaned w©Xl with etnar*

*»aoll*ot«d an s. atitoer tuxm# 1 sad si low* o to dry*
2* *C#llta* or Fullers m m r t h  aidea in the filtering 
pro©ass•
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a B

fwa U3396 male) of !««&• tnyl~d»nl tro-qui aaX-ono
was placed l i t  * l^>al. beaker clapped on a &&#£$& beta. 
v;at«p (2p al#} area *44#4 end toe aystea heated to &3°* 
boaiusi hydroeulftte (3*3 &* H *3.*$ aoles) was added portion- 
wia#, to t&e a» ahaaice11? stirred suspension, o v m r  e 33-^iaute
period# *fhe solution f®« cooled end «isde sil£jhtl? bsaic elth
a^cmiais hydroxide, t;^n extracted eitb three 2p«*al* portion 
of order of drsu the combined culdPofom extracts i§r# esa- 
centrated to & ¥dlm« of approximately £3 ai* ana ^kelly 
*FW added, ’o&iil the solution because turbid* cooling 
in an loo bath, bright |«llo« b-*«alao-l«^»o thyl*2~qalnoloa# 
precipitated wdloh urea collected an a £?-uehncr funnel* 
th# product weighed .6 g* (3S*3a) ***d &*lted at XdJ*?-

1&+.7®.
Anal?siS 2 v«f*Xoul& t®4 f OflP U ; ^ l * • v f • 'jX4»$ P* ̂ o * 

r OOllb. ♦ a , • fô. § • t )  ̂ £ H , p • bo , +  I * j t  +

4**'#»<&.<► ss *•* o -;r * w4 a. Os vi ii w X#& fe. .- 

MOth04 A

Fifty £r*uas C *2,f mole) of S-enloro-d-niiroqaino! 1 a# «&s 
placed In & 3-1 • 3-nocked fleas mie n contained 1230 r n l m  of 
?CX« ace to no (acts 1)* A refloat condenser, ana Aerahberg
atlrrer ««r# positioned in the flask ana t-.o contents stirred 
and eeted nearly to balling. Osleiurn chloride (S3 *> J



X2S

C > t n  3'3 ©1* of wstor sad 330 *%* {..**6 males) of jeiik* 
dust «9*r® addod to th# vigorously *tirrod hat solatia©* ?b® 
au»p«asio*f ..so*. brought to * boll Cast® 2) and than hoat*&
uodsr rsflux for thro« sad a aolf Tba &ot aixtar#

■ • - • *

• ̂  sr-v>^

mil lllt#rsd miUx sootioa through s j.zt%rmr fxxm* 1* ana ib* 

filter oak# woshod oaoe m l  bn 30 m l *  or *o# too©* Th® fiitrat® 
«as rafliiorod (not# 3) and cooled* oooiod solution «ss
poorsd into 16 1* or manually atlrrod Is# w&lsr* a follow^ 
b row preolpltat* foraad jUuaaO lately sad #&# allowed to 
aattle for two or tar** noora (not# ..,3* than collaclad on a 
doooii^r fooa*l sad. allowed to dry ewornlfht* lb® erode 
precipitate w®ier&#d 3 6 &» sad was extracted* by doea&tatlaa* 
wibn four -r00-*sil* parti cm* of balling Skally (not* >)*

e cask la® a *r* extracts wore 4® colorl*#4 with ©h*r»

ooal* flltsrud &aa cooled la * carton 41oxl4»~ehlorofora bat&*
Twenty ~#l|3i.t. grams of prodoot wa« obtained so a first ©pop 
of crystals* The filtrate mm concentrated to 333 joI*
(not® 6) dccolorlsod, ref .11 to red and cooled la * carbon 
<lloxld#*ohloroform bath to obtain »a additional 5 g* at 
product* The total weight was 33 h* i 7/>) of 6~aGaim-2«. 
©lU©r©dulttalXn© which molted at 63*5~65*5,%

Anmly&imz Gaiculatcd for C^E^Cl ii*>* C*. 63*SlS b*
3*9Sl- $* X5,*64; CX* 19*65* j*ouad; €* 60.4b# 63*33;
M* 3*86* 3*55; a* 1 5 .6 4 # 15.53; O X *  19.75* 19.6?*



X2S

H ot«»
1# A©# ton© {4*3 ml*) was added to 3&0 »!• of watar*
2* An. ialtial •aaathermie raactloa ©otsorad ir.leh- flooded 
tha reflux eondosi&ar* Beat, wkieb was ©applied by a oias->
eol amntla* «aa out off until ih# Initial reaction aub»lded* 
Toe ramotion M a t  be ©on* tacitly attended durl.©g; tii# Initial 
reaction parlod*
3* A small quantlty of Impurity oas* through lb# first 
fit tar, and m  aacond filtration w m . &  aaeaasary to ramoira 
this malarial*
.,** f ha praoiplfcat# was not allowed to a tan© ovaralgh fc in
tfca water suapenaion* a I a©# this aulatan tlaliy lowarad ti*©
y-i # id*
;>• Tha Aleaily axiraeta war# ooataaiaatod with a es^alX 
amount of ia&olutei# material* thl# impurity was ra.$©v©4 
before ibis ©omblxiad eatraeta were decolorised*
6* The ukeily "F** aoXutIon was ooficentraiad. rapidly on 
a stsnas bain, the recovered solvent eaved for similar r#~> 
cryetalliaa tiona*

Hathed £
la a 200-al* round-bottoaad f Xse& equipped with a fclrrer

and refloat eonde&aer was placed 3 g* (*3X*> mole)of finely 
ground &HB&le;ro~&^itroq&lnoXlae» 4.0 ml* of ?3> ethyl alcohol
aod X mi* of glacial seeil© a© id* The flunk was pi wood in a



line da©t K^flust hour©
cnieloa ehlorld© ??©cr j©tal 11s* 11on froa '..'kmllj n?n



I M

h o t  m &ter bath at $ 0 Q  and the coaUais stirred vigorously 
while 5 &• of clean iron powder (q.0 me ah) was added in par- 
ti on* over a 1> minat# pari ad. After addition of the iron, 
the solution we* stirred tnat.sr 1> minutes, Fullers eerta 
added and the hot mixture subjected to filtration, The res
idue iss washed with 20 ml. of hot ethanol w M e h  wee com
bined «riit the original filtrate, the combined filtrates 
were poured into o O J  ®1* of stirred l o r n  water and cooled 
In an ice belli. The yellowieh-wni ie precipitate wee 
collected on a i'uehner funnel and air-dried. 1 he crude 
aeteriei weighed 1 g. and after reerystailleetioa f r o m .  

dkelly • the product weighed .6 g* (2J.**5) end melted
f . ■>• .a p r  ,..0 ̂at o5*5»oo*5 »

& —£ k X &U—2—C£1AT2 (>40 X** t LI M— 4iOI»G!h£ihf T bfhJia I A*.*
Two gra.u* {.3312 stole ) of d-emlno-2-chlor oqul noI1ne 

was dissolved In 30 ml* of absolute ether and dry hydrosen 
bromide bubbled Into the eolation until proclpltation wee
samplete• 7 be fine cr««u colored powder wee collected on

*?« -uehaer funnel# wee bed with dry ether end dried in the 
dir. The ample wee dissolved In absolute alcohol, decol
or! *ed with charcoal# filtered ant the 1*1 itrate cooled in a 
carbon dtoxi&e-efclorofora bath, Faintly yellow cry atala were 
separated f r w  the cold solution by filtration and dried In 
the atmosphere, the salt tamed reddisb-brown at 210-215°
and decomposed above 303^.
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Analysis! c«lou.UWU for C, 4l*^+;
fa >' .3* X& * i"‘ OU21ii I U ■§■ *̂.X * o 3 » * / 31 h § 3 * 9 3 * Xt>«

0***JiiSi4 %/*•<£ T! ‘L A 2 'i%  Jt, S i \ i  %,+X 8**- U&XiSlli O 1"/ X  *•>** ■: »>’ "** 5 i *» 1- Ml'-*
On# gram (*03S^ »oX«) of 3<»#alno^2«ehXoFoqulnoXin# »#* 

treated #1 fch 3 0 uX. of 20a njdreenXorie aeid# A w.---iifce a&lt
f o r c e d  t e l y  M i i c h  mmm g r o u n d  * a  f i n e  a #  p o s s i b l e #  I n

O'the eeld solution# allowed to stand at If for far## hours# 
anil then eolleeted on m suebner funnel♦ The whit# iS**niao- 
2«ehXero<iuiaolifie JKmohydroohlarlde was dried In a fteu^. 
de#lee#tor eontaialng phosphorus pentaxlde? It weighed #dX 
g. Th* salt began to «hpiak #t 220°, fussed and deeosipoeed 
to # glue #t 2jP0#

Analysiss Celouleted for G.^CXM^ #IKU. Cf 50*26j 
lit 3*/-%* 2oirnd$ Of 3*3*3'3# 5$#2c*.j ii# 3 *6 3 * 3*^$*

2**u o**is •** £ 3’**̂ X *•* 1 ijf I^^i&OrStw rf UA»»2a ) **’■«£ t i®*«.̂1.0 Y1. W ,jb-H ; h! if - T.ATT
Forty-* five graua# (*2>2 mol#) of 6-**«in©~2~chloro<iuXAa~

l in e  and 1X3 g# { X*3 » l *  o r *&36 mole) o f I~ c & le r e » 3 -a ie th y l-  

*s In o p r  opc*n# w&& pX#eed in  # * f le t - f e a t  teased f l e e *  w ith

# * *£ x ie t ie  s t i r r e r  #ao r e f lu x  eondeaeer# U#ln& ma o i l  beta#  

the e x te r n * !  to pp er» to re  we# ra is e d  to  9o**130a otrer a on#

hour p a r i  as* end riuktatelned # t  th is  temper# ta r#  f o r  fo u r te e n  

hours# The f i x t u r e  was stirred d urin g  the satire heat lap



period* After eaolin& ti*© ran©VIon .4 tat are, a I iqai-d pham© 
was do©an ted fron th© &uafcay solids watch wor® fehon aioooXvod 
in $ 0 0  &X* of nyarooalorl© ©old (not® X)* fk© doeontod 
■ 11 quid portion *»© ca-kninot* wi to ta« ®©XaXe ooluti an* ana the 
mixture node'booic «lti X3> a ad I urn hyaroxltio und tnon aatu«* 
r® t«a «i tn potassium ©arbooo bo* 'I i*o mixture w*a extra© ted 
*IUi four 203«*mX# portion© of ether* the ©©mbin*© other 
treebe war® ooaoefttroted to a talujsa© of J 0 0  ml* ana dried 
initleHy aver p©to#slum hydroxide* tr«on x*&nool4« euXfot© 
o¥#riiî ;Xit« &£» remainder of the other oe* re.soved on the 
r n t a m n  bath m i d  % h &  .realduo w i m a  to b Q " ' at a proeaure of
1*3 £sa* as* (not© 2)* X M a  realdue waa b l m m d l w m d  la X>3®

\

2ai# of obeoluto etner m i d  ary hydrot:#n bromide bahblon i n t o  

the aolatlaa until precipitation wit complete {not© 3)* in©
PIXnnt pink solid# tif# eoiXweteo on a Adeline r funnel* washed 

wltn abaoluba ether* dried in © vtauna a#ei©aatorj las aoXXde 
weir non '/o &• lh® or ad© preelpitote ©a# aieeotved la 1J03 
» 1 « of ® o © U © aeid eolation ahleh nod a pk of 2 #Ip (note 4 ) 
an© extracted *1bn ©I&nfc 233-mi• portion® of ayelanexeno 
(not# >) • the ®e® ti o m e l d  sal avion wan m r n d r n  slightly 
bawl© wltii IDd #odium hydroxide* aaturated with p© teas I urn 
eorbonat© and extracted four time* ei Vi* 2.03 2& i* portion® 
of ih© combined ©taer extracts arieu initially
tltr potaasfua hyaroxio©* than- aapnwaiua ealfete 0'f#rrii/^t 
and tne filtered eolation aeturoted with dry hydro#®** 
bromide (not# 6) * irj 11 g . h %  t m i  ©ryetele wore eeper&ted
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by f i l t r a t i o n *  washed w it:. e th e r .  d r ie d  sad r e c r y * t e l11sea 

tw ic e  fro ®  &h#aiu.i© a lc o h o l (n o t#  / ) •  2 -C h lo ro ~ o -{ 3 ~ d ie th y i«  

am lnopropylam lno} •q u l n o lln e  41bydrobrosi1d© h e m ih y d re t*. 

which ©oeompoaed f ro a  212f»d-21^*8° in 4  weighed 77 £ • I 78*55) 

wa» prepared  in  th is  procedure •

Analysis: Calculated for €, £ H ~ nC 1& ,*«2ESr♦ •X O <£.2 jj „£
v. '.|»1 *p3$ < 0 ' * ? ©tel heXide a® v«’-lf 2 h.4 6 > l*<, y.Oo.

Pounds c. 4 1 *7 9 * H* 5.37* S*39i 3slid© as ci#
28.53» 27.92; d .*? ,  8*92*

.bates
1* The solids w#r© ssatw:.at slow to dissolve in the dilute 
hydrochXori e acid and were warmed gently on the sterna hath, 
it was more ©onvenlent to doe ant t: © liquid phase before 
dissolving the solids in the acid solution.
2# I  *Chloro-2-d I a thy la*si no propane distills at 39*45/2*5 
» . f therefore, most all of the excess aide chain" should 
be removed under these conditions. ;~ixty-f©ur grams of
n i>side cos.in was recovered at this point which represents 
015 of the excess used.
3 . A gum forced  f i r s t ,  which s o l id i f ie d  a f t e r  much 

scratching and rabblog. Approxima t# 1 y an hoar was re
quired. for complete p re c ip i tail on of the s a l t s .

4* One hundred and fifteen milliliters of glacial sc®tie 
acid diluted to 1300 id. wi th distilled water g&v© • 
eolation whose pH was very nearly 2.15.



5* The eyleahejtan* extract* which &*as*l»e~2-
erdioroqul noX i it* were combined, cried end the "auelea*"
recovered ee the eel* by ** tare ting the eelu ti on with 
dry hydrogen bromide •
6* About 600~&0d ml* of additional absolute ether wee 
required mm the eaturniXei* proceeded*
?* Approximately QOQ »1* of abeelute alcohol wee required 
for couplet* solution* both solution* were doeoXerXeed 
with chareeel end i*.00 j*X« ef absolute ether wmm added to 
the aXeoheXXe eolation in. the eeeettd reerystelllftetiem*

UUtt*0)^919&UffIfc ftUlfanoMaiEl SS 
The heelhydret* eeXt In an ©pea drying dish eee placed 

in m eaeutaa oven eon tel ning freali phoephorue poniaxXae* The 
eye tern wee eeotlnaeoely eeaenated by aa* ef e MbhaiileaX 
pump ehlXe heated at 56° for IB hours • The produet M X  ted 
•t 2XS.7-2X7.?0*

jyaaXyelei Calculated for C^E^CUj*2HBr* c* 42*37*
':** 5*337. - r M b i r  Cr 8 , $»)&,

oxiBuwrk
flee milliliter* of a dry ethereal eolation of the free 

bee# Me evaporated to an oily residue which eae then 
dleeoived la 2 al* of absolute alcohol* & eolation of
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2  ml* of conowntratetii feuiiuri© acid In > &1* of aba©1at© 
aicef.al waa addod dropwl«« arid tha aolutlon cooled in m m  

la© oath* L i g h t  pin* crystals &pp#^F©e wo left war© eoliwatad 
by nitration, w&©. .>© & wit a atnar and dried ©v a might i n  &  

ir*cuu» baaiccator* I ha aolid wan dissolved i n  sbaolute 
alcohol, deeolori sed, «aa oooied io a carbon dioa-iae- 
ahlorof ora* oath* A floeuXent yellow solid forced a hi eh 
wae collected on a ‘doeftnar funnel ana w»«c?«d wit..: absolute 
ethanol at *>1° and than wlfch absolute at->*r* Nearly an It# 
sr^ utals of 2*eftloro«»o«»( 3~bie thy lasaictopropy l*4tiao)  * < i n lno* 
lino dlaulfete was obtained waicn after drying In »  v»cuurn 
desiccator decosapa&eb at X45*i-l>X*$'‘'*

A n a ly s is *  C a lc u la te d  for' C ^ H ^gCXN^• 2H.y>0 . C , 3 3 * 3 / 2  

it* o . i / j  4 .6 1 *  fo o a d j C, 3 9 * / / *  3 9 * 7 2 ;  t i ,  5 * 6 3 *  5 -6 1 ;  

s, d*>6, d.csii*

($6. & i. Ij#w J t C-3 ***' (3  • i / I  sfrafL  1MOFB v v £ L-'$ a* i. j  U’ i **% y i  *& ■ •j U1 & ■,-., ■t- 'T . *  ̂ 1 -'f ’j ,  I *. ■:. - t o  .1 u W i i  h. A

’I'Mn salt was prepared ©©sent!ally by tn« aaethob
e* t; j» slsulfeta, a®lag 73* perehlorl © acid* The salt 
recryetaIIiseb on©# from S-propenol ©no a *«oc»vu ti*&© from 
aba a lot© met. .anol* &lmo®t fit* ^•ehXoro-o* i 3-di«• tnyl- 
a.slaopropy leedao l^qulaolIn# biperchlorate deeoMtpoaed at 
2 0 9 *6-2X1*b* * fh© salt exploded when. rested to /"fc:'°

Analysies Calculated for Ĉ Iî CXB̂ .ai'iCX-J;. C, 39*00; 

ii, -.$,*9X. round• u, 33*2©; n, b.̂ X-g*



The te e '- .n lq u e  and e q a ip a s e n t urn#d in date r a in i n g  th e  

absorption spectra hava been described on page £>3* Absorp
tion d a ta  a t  th e  compounds pertaining t o  this a u c t io n .  ere 
r e c o r d e d  i n  table a 6* 7# $ and 9 and g r a p h i c a l l y  In f i g u r e ©

fU# partition ratios for &«»imtno*2»chlbroqulriolift© 
hyh.robraaaia# and 2-cbXoro~d*(3~dia t h f l w & l n o p r & p f l m m l n Q ) - 
quinoline hydrobrexalde he ad hydrate aere deie mined using
t h e  t a n  rail q u a  d a a c r l b a d  oa p e p ©  a * *  r'or t h a s a  oo.a po u n . N i s  
the pi of trio buffer sa© varied, aasipX« of the see* 
buffer solution- war© used for both "nucleus* and drug* 
Potaaalum hydroxide (>H) *a© used lo convert the ©alia 
to free bases* The results are recorded in tables 10
4 ?VS 11*

A 2>~tu»© stainless steel distribution machine eea 
used la the counter-current hoaopeniefcy analysis of VM 20&1 
machine distribution ha© beon described in detail by Craig• 
An ©X© van-pie* be distribution ess &ade using eyelofcexsae 
and an acetate buffer of ph 5 *3 0 * the experimental £•©

r » tube masher, a* number of plates, hr arid hr-X * the

Khfloi

COQft'l j>B—C 0a1Riils3? Xht'i £ Ob

sere calculated from the fomutl I * ,  where
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tABEA 6
au n u T io i*.?  t m m n i m  uaxa

X-Chlwro-3-i<i* Uxjlim lM fm rm ppjtiB d y4 r*b *om ld *

®TBl6c^®*HEr
Dl*tili*d w»t«r

£• d- t • 1.90 a*.

X . 0 - g«10»*
2+6 *177 6.61
253 •ato 7.46
2SS ♦211 7.33
260 .223 6*32

•265 .225 ;« ft.aft
V’ v*'. •' ",

2?0 ' .210 • : ’ 7*6̂
275 .167 6.97
260 .16? - 6.23
265 .133 4*96
293 .102 3.61
213 .062 2.31
100 .0 6 0 2.%
335 •« t9 1.63
330 .3+3 1.60
335
*  X  M S

.0+0 l*%9

Sol. *gfc. 233.599 
Coaeontrotio&i ,i5+6«g/S5 *»!•
• • 2.662*10'"^ w X i « A »

* P ,. £x.1Q-3
320 .336 1.36
325 .337 1.3®

m m •339 1.45
335 .936 . 1.27
- ,#31* v-.. 1.19

' ":.̂ 33 1*23
353**% '■ •336 1.27
*355 .367 1.75
363 .335 1.30
*365 .337 1.3®
373 .028 1.0E+
375 .027 1.00

360 .326 1 .%

365 •m o 1.12
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T&31& 8
U V t h A y i ^ , ^  ABaOE?

2 «€ hXor 0-6- (31••*.' !«► fcn yi&«ilriopr0pyliuaino) <»<iainoll£Mi 
I... lhy<irobroai d m  h m m i h j & r m t m )

cl(fi2ZQ m j| * 28 BJP * |̂’i<g0 i:®X* it £*" 1* 462.676
Solvtati ../latlllea C«A©«ntratX-j£i: .1350 «k/25 ■
£ * «j* ct t * 1*00 Oil. e » 1.167*13 ^ fH0l#I?/l*

\■M iv *imwmw«vwwwii Di-mtr **inan»*paiw> ui 11. fjOO"3 ■x 4*r' £*I0”3
z<+& *234 20.02 320 02? 2.31
z$o .265 22.70 32S 028 2.^0
ass .320 27. 95 330 031 a .66
260 .361 30.97 335 033 a .03
265 *350 30.02 39.0 03+ 2.92
2/D .292 2>.0i 345 034 2.92
27S .171 I4 . o5 350 035 3. DO
280. .0/5 8 . lij- *355 050 <*.28
285 .001 5 .2 3 360 >4 3 3*93
290 *098 4.12 365 033 a. 83
295 *033 2 .8 3 370 026 a. 23

300 • 029 2..+9 375 025 2*14
305 *025 2 .1 4 3&0 025 2.14
310 .02% 2.06 385 022 1 A A a* ♦
335 .02% 2.06

# ^  m m .% ,
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FIGURE 4

ULTRAVIOLET ABSORPTION SPECTRA
2-Chloro-O- (3-diethylaminopropylamino) -quinoline 

• Dihydrobromide Hemihydrat©
+S - Ami no - 2- ch 1 o ro quino 1 i n© Mo nohy drob ro.ill de 
° l-Chloro-3-dlethylaminopropane Monohydrobromide

Solvent: Distilled hater
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X  i ^  ■*■ -*i -C.-  ̂£ 4 ' X' W  ;■*.*■*"■- 5 . * *.

u-A^Iao^2^0iilora^^inal Ins*
'*•* •• -i V. *-?. C* ̂ iv̂l

f  1  « i*&'ol .  tVg t/ • X J  O- * o22
^alw#afcs 955 Aloofeol Ceaecatratlom . 1 1 9  mg/25*/
£ * ** at t * 1 • 00 c*sm» e * 2.5523*13“s aol«s/1 *

x #*9 £ 4io~3 X p £ jfclO*
2 2 3 *435 16.80 3 1 5 . Oo 0 2.31
2 3 0 *36/ l»f * 9+ 3 2 0 .002 2*39
«23S * 4 0 0 IS *43 3 2 5 *075 2.89
2vo • 3>6 13.72 3 3 0 .OBl 3.12
a*s .616 23.90 335 .004 -<* «r%.3.^4
2 5 0 . 7 0 0 27# 00 *3k*3 .009 3*44
2 5 5 .a 6a 33.20 3-r3 #00> 3*20
*263 .923 2> *50 3 5 0 *073 2.09

2 6 5 .655 33.00 * 355 •  0 0 0 3.09
2? 0 .556 21.55 .360 * 0 7 0 1.01
2?S .13? 7.22 3 6$ • 075 2.09
200 .360 2.31 370 #070 2.70
205 • 3.*? 1.01 375 .  0.44 1.70
2 9 0 .353 1.93 «J00 .05? 2.20

*295 .360 2.31 3 0 5 .050 1*93
390 .351 1*9?

3 9 0 •  0 4S l.?4
* « 5 .356 2 *  2 4 403 . 0 2 0 .7?
310 .356 2.16
*■ A. 8UUC
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7. mil... 10

2-Chloro-8-( >*Dlethyla;;slnc>propyla^ino)-quinoline 01-
hydrobronide :"eaihydrafc©

-o Xv ent: Cyylohex&ne
Buffer systems OoOliim Acetate-Aeetie .:,eid

p H 's  f  25°
Optical density @ 355 £ip

1 X
• -) *. iA OPTICAL

j : :vOJITX
FAftTJrCGH

:A B C
J:

% % B u f fe r f o t a l iJ6h6/ B u f r e r

2 .1 5 r *159 *159 0

3 *9 7 f*\ ̂  .**%.0 \J .220 .240 .091

5 *0 9 .1 2 7 . X ,>0 .2 5 7 .9 7 7 £

5 *7 5 .3 1 7 *026 * 0*’̂ O .12 .2

6 .1 9 .5 0 1 .0 2 5 *526 20.0 c

6 .5 7 .2 0 5 .012 .217 17*1 £

8.01 €T -r £9* O J J .012 • 544 44*4 c

> 2̂ 0* a► 4- i 'i Jt

id

r.

r o A

95*2

■y

#7*6



0-Amino- 2 -G hioroqainolin© Hydrobromide 
Solvent: Cyclohexane
buffer System: sodium Acet&te-Acetie Acid

p.H*s '• 25°
Optical tensity -A 3>S rajji

pH
0 P i. X l a
D ^n sm i

I" ‘ h ~X i‘ li’i jS
7 ■> * m t .■ '■ p .■ vsr* •,. ■■" 'V£ W* fc VP,; . .A

1, At
C / !£/0 OP . XT „ Buffer f otal CAlfc /'buffer

.307 .079 .386 .339 79.3

3.97 .324 .0X6 .34-0 2 0 . 2 93.3

> .39 . 900 . 010 . m 3 3 . 0 J'-J » .i.

> . 75 • 70S • Old .723 3 9 . 2 97.S
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CHART VI

2-iiJVlING-8- { 3“ .OI.tLTI’YLAiAI NO P AO F Y L/OAI HO) - Cr INOLiNA
AND SALTS

n h 5
 ►
Dloxane

N02

Zn
CaCl2

NH~)
^  Alcohol

G1(CK2 )3I.I(C2H5 ) 2

n h 5
c l  r

lIH(JH2>3l'KC2K5)s

p-CHjjAOgCl

m 2  C^H^N
NOo NO,2

Fo
CH3 COOH

TiCl-c HOI '•

f  1I N HC1
^  J Lnh2 *
NH, NH o

Cl ( CHp) 3N (C2H 5 )2,HBr Cl( CHpjjf'K 0 2H5) 2

Q C w
NH(CH2 )3N(C2H5 ) 2

HBr
p OH N-SOpT.r ^ ^ /

j/0H NH3

n h (c h 2)3k (o2h 5)2

HI

NH ( CH.,) t.N(C,Hr)r. 21 fir • N( CgH^ 2.2 HI Hr ( CH2 ) H ( CgH,, ) . 3!!Br



MOV101 fI

£lMWMiott
la Impartsat rwsaiiao m t tto wad ebl#ra%ata«M»

Haw# (*to pyrldta©*j i» dlsplaewswrnt of tolagwa with an. 
anils© ©r watotl toted aislit© group* £fci* type ©f a €1#* 
pleef&aiejtt 1# sis# useful far meay other Xmmm m %in or- 
§mie tolegea eastpeiamia ̂ &rs4 ausaeroue .wr# ̂ recorded
In the literature* t© ilXuttr&i# the ear leas ao&eltlon* ©ad 
«*teljr*te mileli h©*f. to*& meefulifi this diepleawpimt If 
pyridine ©to ̂ ultolloe ©©toeetoaV If is m k m t  td T#vi#t 
briefly s o m  of tto general ©aneaaXytI© r*e©tl©»** which 
should prow© ©eefmX la tto j&eitoett1*© *©MHe©e ©eelgiietto 
la ©tort VX*

tobley *i ©X**3̂ ® displaced ©hlerl&e la ̂ *«liXw©©mla*- 
a141a* by heatIhg with alcoholio iaumii la a ©*al©6 tube 
at X#0**t®0# for' 8 'toor©# t tm  yield was ?C|8 ©f theory# 
fi©i#r~B©to * a* the© e©a»l»t©& ©f treating tea bres© 
©expound with ©fueau© aawseiil© ato ©epper ©aifefc© eetelyet 
©toer praetor©* la ’this m m w r  to sanwtfed J~©to 3*5-81* 
brmepyr &41 aw t© bto eatqE'eepMdlng lato# la B&. ©n© 56^

^*%«&X©y ©b *!•» free* Hoy# he©#, iUrntoa) U l  l ^
u n 3 )

^Hto©toMMt©« Ber*# J»j| 1334 (X?3&>



jX o M d  m k

o o m m io in t&a praaaad* of eoppor* pow&oi* tor p ro p o ro - 2~
aaladQuinolin* fros* 2«^c»e^i*|oX la#* ffeay w ooordod a
or £$& la thl# parti staler raaotioiw Utlll*iu£ & sine
oUorld#*«ttftonis aaaplM with 2-ofeloropyr 1 dlno in a aoalad
tub* at 220®, Fiaahor*^ ofetetmdi a naarlj quantitative
j la ld  of 2-aainopyridin** Janach*^ trwatad oowovml *ub~
atitutad ^ehloroqulnollnoa with phanol at 1T0-X60° and
babbled dFf a»oi*Xa Into Ui* a at natation to obtain the
eorx»*a pandl at 4~*a&ii)o oo&pou&d* •

BaetoatMurg and atodi#* th* osmmaolyst* of 4**
GhloroqoiaaicU n* and 2^hlorol«pidlaa uaing tha raagaata
***aord*«t abeira* and a iw a r l i« l  th* raaulto of th*lr Foaoiiana*

Tfaay iadXoabad that th* phanol «#tfeo4a gaw* an. ateoat quan*

bit&iia* jl©ld of th* ami00 ®m&pQ\m® fro m  4~a&laroqui aaldla* v
wbaraa* «I| m amoll mmuat of aii» wm« obtain*# froa 2«*
chl*f*ol*pldln#| tho phonal *tb*r toaiag bn* m J ^  product*
Th* 2»ohlorol*pldln* woo aotlto oalj »i th th* line «h£ori6*«»

1X6•aaoali com p lex* Cord, Halnon and Eoao* howâ or, pr*«* 
par*#  2~a»t«o-4~ {3«dl# t  by laalaojpropjXam lno) *q u in o i in# from

***Jaaa*a and sibaut, K**« trav« *&!*•» Jgjj£ ?;39 CX?3?) 
1X-H l*oi^r, «r., J2 1331 (189>>
^ftawh, Q*r. pat. 59 1,4 8 0: C.A. j>U 2366  ̂(1 9 3,)
^^Backabarg *»d k«rl«e, 2* Cha*. ^o«., 381 {1942} 
il6c«ra, a«i»on a..4 !!»••, J, CbMu . oe., 909 (13*?)



149

th# f~#hl#r© ooapou&d th# phonol a#th©4*
&ld#rfi#M #t «!*# r#port#4 that t#f?~6tdfel#roqititt* 

©lin# 414 not r#aat under preaaur# witn #ith«r ftahydroa* or 
mmmmklm m% tuiaporatur*# up to 2S$°* Th# 41*pi.*e#» 

mini of th® 2~ehl#ro group in th# 5~#6~*n4 &-*ai trouulixaiinti* 
hm# &*#& ©It# 4 an p«g#10 9*

Thu pnriieuXnr o©gip©uii4# eaavertud to *al&# 
hf *aaw&®ljr*i# r#vl*w*4 *h###, *r* pr#hmhl|r nut »& algal ft* 
®mi% mm th® mmmpm of th* r#*otlo&» Thu varied r«#aXt* imd 
eoadi tianu u*#4 In thi* r#*etlo© m*&# It Imprmm tim rn l to

pr#41#tl©£ui an «h#th#r iuaaaoaoly*!# would ooaar on th# 
huuln of th# inf luone® of vnriou* aubafeituont©* Umtbmr* th# 
number of variable* In aaaumotfti* r#netion*, mumh ms temper* 
iinr«9 * u l ¥ # n t * # r§A|*il« and aataljrat#* #h*«ild t m m w  t h ®

4#t#r mlonsi&m #f noa# *#t of *#aditlm# obiofe would ropl### 
th# 2-ohioro group in aunt <|uinolln# aompou»4#*

Tt*#r#for#f ««#• * aatiafaatory mynthmmmm of 2~#bl«M~3« 
ii-alntî lnjaioopropyi&mliioj-̂ ulnolian had b#*a d#v#l&p#d» 
naaufsolT#!* appeared to hm th# moat logleal appreaeh for th# 
prupmrntloa of tia# 2-amino eo«pouEid# Hal* a* thod wd*ogiv#«i 
flrnt priori if for th* pr#p*r*tion of th# 2-omlno drug* On- 
.fortunately* th# proper aumditios**- far. thl# a#MUNMtljr#i* nor© 
n#v#r di#oov#r#d In 'thin Xnhormtorj*

Th# remit* of th# mmmmA^mlm of £~*hloro*&«"«il tro*

117&id#rfl#14 #t *1«§ «?• Am* Cb#*u so#** M  1253 U$*6}
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qulnellM* 2•©hleroqa 1 mol I am * aad
2*eiiloro-o- (>»dl* t&y laainopropylas&iio} ~<iuim©Xtne foin an 
i u % m r m m  t i n g ,  pattern.

2Wvv4lsii>*d-.nitraqiAlâ Xia© was prepared* im unspecified 
yield* by riJN8li*F and f F M  2«*hler#'4Maltro~ '
nuisnoline using ©ancenirateU sisMl'aM hydroxide* at 150°  
ovar a 6*7 bear parlad. They racarded the melting paint of 
the praguet at :i$̂ 9* 7he method data 1©pad In tM-a. laboratory 
far the a*analyala ef 2~ehXe?0*&«*tltroquloallit® was married 
out at; 15$^ In 3.̂  to % huora aitn li^uld in dieaane*
fhe yield of 2~aialae*#*nltroguinolia* was 65~?S$ of theory, 
the product waited at l63*iS-X6>#70#

ulepoXder**^ as§i&f*ted 2»eUoi^ttlaelliie a 1th a mixture 
o f  ee-xseentrated e « e & ltt j#  h y d ro x id e *  s in e  © n X eride  and 

aameaiurn ehloride at 210°’ aver a peri©4 of § hours. 1 ha 
yield of the sain# was not' reported.

d-dJdno^^^eblasHiKtuinalliia was treated alth alcohol la 
aaaoala at 1?J° far 4 hours# .Jhra* this reaction* approxl* 
mmtmXj #f th# a tertian material wee recovered, hat no 
2 *&~4laminoquinollme could he Isolated#

Flee attempts wore made to replace the ehlaro group of 

2«*ehXore*4S~ C 3~dl a thy 1 aaalMprepjr leatlae) ~qel noil ne mi th the 
asiino group under the follow in*, couol lions i

is©her and Guthaaaa* J# prakt. Cheat.* J65 (1916) 
XJ,̂ Diepolder# 2. prakt. Cheat. 9.Q£| 106 54 t*92J>
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>. Ghlorid#

1 • M B ^ U  i o*ono
2m Wj«*boolat*' dleohol

1?0# % hour#
XTO° % hoar*
1*5° 3 hoar**
1*5° IS hour*
2?0° 13 hoar*

Fro* tbo flrot.b&rso m « i  starting notorifldU warn r##avor#09 
m  m **tt* In undot#rminod yloldsu mtm% «u opparorifcij on 
inhomogomooua >ao t̂ rlal* si hi ah &#ltod ot wo# ob«*
talnttd from th# fourth run in a tor? s m a ll amount* and th# 
fifth run produood ixUiiiiYa dooohpMltioiw

^ualitatlv^ly* It mpgmmr* that th# oloetron̂ ofcfcrootln# 
&s*xiitro group# activate th# 2-position of a~etUoroqul noXtoo 
toward attach ajseaonia, ond conrarsoljr th# olootrox***"#* 
loading onlno and #ub#ti tat# si m il no group*. doosiiirafc# th# 

2~poaitIoa toward th# rooetlon with mmsmmla* Xnoarpor #ting 
th# dab* of Fis #hor and O ath mono on th# >-#n4 ■ 6-*nitro ooin~ 
pound#- th# rolaiiv* offoot of to# BS~*uboti iuant# m  2- 
ohloroodimoli*!# might few- ixadioatod''##' &**nXtr©,̂  S-tiitrd'X 6- 
ttitro^ E ^  H-amino and &*0~41*thyl*alnopropxXMifioi • tho 
di&euaaioa of th# #xp#ria#nt#i worn on th# of
th### compound* givon provlouoly molso# th# wfjr quail tut! ¥# 
naiur© of th# ##rio# ©birlou#*

&ovor*X oblaor eonoldorotioao* fro# on oxporlaontol

#4fh# thermocouple broli#» aowatism of tor thro# hour# during thi# run*
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standpoint, illuatrate the difficulty in atteap&'tng to 
rationalise tho .behavior of many quinoline compounds.

tChichitmdin prepared 2~amlnoqulnoline by estlnatl cm
of qulnollao with eode&lde la on inert solvent. This re*

121act ion. has boon reviewed by Leffler ■ and a MoJaimlM pro* 
peaed# which Involves addition of aodemld* aereea the carbon* 
nitrogen double bond, and subsequent splitting out of sodium 
hydride, hoiventa which have boon uaed In this reaction

are xylene, toluene and dinoihylani lino •
In thla laboratory, three attempt* were nad# to react

sodami da with 2*chX©ro~d*nltroquiaoline using toluene as a
solvent. The produc t Isolated, In the so three reaction*,
melted between l^d and l£2°. 2-Chloro»h-aitroqolnoline
melted at X%9#5~1SX*50 after one re-crystallisation from
toluene, compered to 2*amino*d*aitraqainolin# which melted 

. eat lo5*2*i6h.6 after recryatalliaation from toluene* the 
amlnationa were run# while stirrod vigorously, under the 
following conditions; th# product was recovered by filtering 
the hot eolation* cooling the filtrate in an lee bath and

^^Chtchibabia and Zatsepina, d* Hues, ffcya* Cham. sac*#32 5o3 11920) c*A. 2$  1502 (19% )
organic Reaction*# J o k m  &iley and hone# lew Xork# 

1 % 2  Vol* X, p. fl*
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BGpm&mttmi, th® oryatala from, the solution by flltratlom

Xha concluoimm drawn frais* the a* experiment* mmm9 that the

mitrooulnollme* A meehamlam* by analogy# for this reaction 
would be addition of ao&atislOe across the earban^altrogen
double bond* them splitting out sodium chloride# sodium

eMerlde aa a byproduct should fa tor this reaction oompared 
to splitting; out sodium hydride im th® original Chiahlbabim. 
reaction*. rurthor* the apparent eahameeawmt# by th® d-mltre 
groups on the nativity of th# $~pe®il4em toward at toot bp 
aem-emln aa proposed above * should also favor the at toot of 
the negative amixto group of ae&amide* It in mot readily 
apparent why this reaction did mot give a good yield of th* 
desired 2‘»acaittO*&~ni treqpiiaollme*

there aro other reactions# auoh as hydrolysis* and 
methMplatioa* wtedeb attoat to the reactivity of 2«elMLoFo**8 
altroqulmcilims* i n  fact* the reactivity of this compound 
mad# It meet valuable aa am Intermediate for th* preparation

*Uf.

1. 70°
2. 113° (r*fl>i*}
3. 11.3® irmtlux)

1212 Tls« Jsagasl
IS *i«. 150*152
& hour* IL+S-lSi

2 0  hour# 1%&~1§0

8?

reaction was mot a suitable method for proparlag

n o 2

NaNHp ̂  

Cl
NaCl

N02
2
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of *ub» tl tutod d~«fxdftoquLlaollno* . and *ceoufii#t in » iarg# 
part* for %h& work on # suitafoi* prwparatti?# «#$hodt dotal1#4 
l a  M o t io n - X I  o f - t n  1*  n a i iA « r ip l«

Bovmrp **a ifl^maloa that tH« eotftvormioii of th# a- 
n i t r e  group to  on amino o r  o a fe s tito to d  m in e  group  «so£apl#t#ly 

laftotiwstoo th# 2-poaiiion would not bo In ancsord s*l tin th# 
f o l lo w in g  m o t i o n * *  d « A 3 tlM ~ 2 ~ o n lo r» q u ln o lin o  how bourn 

with wold to d-osdttMdrbostyrlX (Motion IV),
*od 4~{ 3 -d l# th y lm ln o p r o p y  la n in o ) -a o rfc o s i j r l  1 how boon p r o -  

poMd.'by th# weld h y & ro ljr» in  of th# o b rro o p o n d in g  2~ohi©PO 

drag  (o o o t lo o  111')« .An o t to n p t  to  p ro p e r#  2 « *« £ o o *8 ~ {> »

dry oIm m h u *
tnroogli * phonel oolutlaa of th# 2%ohloro drag #t l?d**ii0° 
for 22 hoar# rooultod in th# jrorMtlec} of: d-(J*di#thyi#aiiio- 
prop? io^ano) ~2«ph#aoxx<inln&iln*# flit# oonpound w## lsol* tod 
## th#- dihydrebroaddo • ibo formail an of th# phono*? eoatpoa&d 
1# in oproonont with th# finding# of gootoborg *q« dori##**^ 
in* 2-oia.lorô aiaoIIn#s fom oooontlolly th# pl»ayl #th#r in 
proforono# to th# 2~aoiao oM ponnd u a a o r thooo o o n d it lo n a *  

fte Monad sttoihnd tolootod .for th# oyntlioolo of 2* 
#«lao»d-( 3-̂ fti# l^liuwiaopropjrlMlao) *N$oinoli n# if IooaII ##4 
otorttag witu 2~o«tno~6~ni troqulnolln#, blocking th# 2**
Mlno groap, roduotlan of th# §**niitf*o group* oik?lotlcm of 
th# imo group ond byarolrolo of th# protoot!wo group M  
th# 2~Mino position*

W % o 0lenborg oad Morin#, loo* oit*



155 .

t h *  initial in «Ui* * * h * m » ,  mm* a a t®ralBla{;,• tea
*ai»«i smi tafei* m#b«ad. ef bXoelclctd tla» groofu aim*

aoat. aXfeyXattftg jpfFowdasHift IttvaXv* ttla*r*X add aaXta* &tmh 

a* tfea "aid* ehaia* hx&roc^Xortd** #r b# **!&•« add la formad 
daring tha aXkylaticm# It v«i daairabla to Hm% %hu bXaalclag 
grou^ - reasonably s&abi# 4ilXi|t*,. *e 1 d feytoaXyala* f b m
aoa&ncra Mt&oda t®r th* p?*t*ett*ii of axtlae groapa &r# 
t^^Xatlaa> . bas^^X#%i ̂  &h*t a**bxXa&X®&* ■ .AXX' thf** of 
tMa*"‘a»*l**t£vta* ar® ara'altl** to add hx^olyai** Us» 

forayI dtarlvatiiraa baing th* «aat hydralyaad* It
was fe*XX#**4 that th©#® thr#% hla&telag agrafca aould not 
of far aatlnfaet@ry px*ot̂ €stion and*? th® uaaaX e*nd£tlanm 

<?f aXkyiatlos*
tS*M*MsuXfan3rl o&Larid* and p«* to iaa» a uifony I ehXori d# 

ar® u**d 3 a a iimllar msmmmr ta th® ahava Th®
prlaary ab J*aii on to oaing th® .aulfeayl ha 11 it*** .a® a h*»n 
th* dffiedly of lsf̂ o||siiig tfc# m&l£*mmX4#®* 1M» dif*
fieulty hm® haw, ta a gr«*t §xtet| mdffltd by fcha 4a- 
t*rain*fciaia of aor* aaltabl# hf4foi;U6 atothoda* oo&raib***
*i»& Shriaar J dasori bed m #  m® thad of hydrolyala yydng 2%h 

teydrao&lapi* add which ra^mtrad r®Xati¥®Xy lMg raflu* 
period** &ajr<I*r and Ifaakart*^* * # t * m & N l  a a* thad a«ing 

hydrobroai® add and jftaaaaX a® th# hydroXyalns *®®ganb# 
Bath of ihaa* aathads wfa davaiajNfrd ĵ riaartXy #** banian

*^%ahr*lb*r and ^hria**, J«aau Chit* &«*•* J6 Xfeilt (1943) 
*^ *& *iy d *r and m*hrnrt§ ! •  m *  Oh#** ooo*,  jg * 2006 (X9$2)
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dorlv* tiros* th & y hat® b**o. *??IX*4» in . bw® &» %u.Um~

llmt oaatpmmd* p ro p *r*4  la  to la  la b o r*  t o r |v

Th* ayistosaX* of 2~fiuistoo-8~iU. fcr®*|aX*iallsi# ha* b#«m 
4*«6J»UmnI'oil pm® 150* By traati&i* thi* Mia# .with j^fai»*o*~ 
*ulfonyl #h.X®ri3£# in 9|fl41a»i 99S yi*X4* of th* |»mlMily
unr* porta® p~*oly XauXf oaaaa4a 4ifiv»tlv« w*r» obtslaM* ffia

<#•Mooting **Xt*4 at X9i*4**2$X»4 * d~J§£ tro<»2<*b*XyX*alJf oasj&ldo*
0*lftolin* ii# *#lubl* In d i lu te  sodiua hydro*14* *&4 fora*4 
m rslfttlvsXy iaaaXabX# hydro*)* lorIda #1 th eaaoaatr*ted hydra- 
ahlorie »«14* th* wht to hydratoXarida salt 9«i raMily ay&r©~ 
i|tt4 to bb# ar«UUw fr*# baa# by adding a aaall qoa&tlty of 
imtar to to* sold solution. lb# hjrdroljrMd s*t#ri*X a*Xtsd 
at 200«20X° after on* rasryatallisfttiaa frosi sfesalnt* ale#h#X* 
*£bm fra* baa# **a nolubXa la afelorafarst* difficultly aaXftbl* 
i n  aatoaaoX, athaaol* fe*ns*a* and to loan «# and tmsoXubX# In 
&fc*XXy *’F* add wstor*

it* duatioa of b~ai toly laulf aaMldoqui noli a# pro*
ducwd b~Mlaa~2*p» toly XsuXf *a*»i4*<iai aoli a#• It ### not 
pMslhX# to isioXai# th* fvm* ba»*# oadsr ordinary laboratory 
*oa41tXans« this oaoaad th* prapsratlv* «ah*#i* for to# 2* 
ulna drag using this ltt«m41iiti to &##&** X#** proud# lag#
Al tomato a#t&o4« .of r#4aatX#a# iflvtag th* ni^**t yield#-# 
and optî aaiii roaatiau .#addition* *r* difficult to satotoXlto 
undtr‘th**#; *xho«uft*t*xi**t« ’

I’ll# us# of *a lnt*r^MH&l*t*# vhi-oh haul hot h*«a parXf 1*4 
**# #on*id#r*4 undesirable* i» to* work, rirst bassos* th*
* M  product ##* to-b# saalaatoa s* *. pollamyoXltl®.14*1 sad
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ahcwtld hm h mi©g#a##d«* ' M#r# ii©part&nt, *©v@rai 
la tai« ualag ei*«©Aa tat#»a©dl*t#» dlr̂ otlj' In a
##©©11# ©tajrtea## b u n  *m©ae###®fuX* For m &tm m m iv®

wm &k mmm 0Mpmw&m4 in d#1^i*miJiiiig aat&od* far th# jmrlf iMtlon 
m i $«ai tmqaliialla# ^tettati U i* quality m i th© & ® m m T & im X lt f  

avatlahl© compound g#f# l#«r yi#Xd& 'ai'id unr^pradacibl# ro#ttlt#- 
©•fean a«#4 dXi*##tly* tu rn #xida tins of orud# &*ai i*©»*
t i& X x m  m m ^ % p P l0 t * ‘:w h X * h  t» lo# yl© id* of; incurs*?> \- ‘ ■ . *̂ :’ * -- ■ ■ ' h  .

d ulna !,#»©* \i» *m a % h k* ' ' o t  *u» aa©sit*f 4#k«8*y r#aalt 
®ltda#a in t»© aae ©f a eru4t i n tm ra m  di at ©*

■\ r' A*

©r###*1#! »y»*t#iss© ww.& u©#4 to ?#4un# 6-nltr#-2-p-- 
t0i|i««if9fiiHkidi©l̂ laolifi9 ta th© earroapa&ding &stas. Only 
th© pw m €im %  iw m m titanium trie&larla# r#du© tlau « m  r©n,©on* 
ehly ©#X1 aatabliahad &© 8-»#iiXa©**l,~^~tolyIs ulf onaualdnqul no- 
11 a#* ataman* m h lm r id m  mmd hy«t**a©lilari# ##ld9 sm# m m a ltm  

hydraimifii# wmrm na*#9 feat th© only. jw*#4»#.fc l**latad f rm m  

&*&&& reduction© mmm #a©oaY#rt#4 ©i©j*tia$ mtofiftl. Iran 
and dilute a##tl# a# id pr#4a##i a a*t«Fl*l »hl#S» had *h»
©an© prop#FtI©* *& tli© pro&aat fn© li© t l t « A i a *  %rl ©hints* M *  

r®du© tion*
o*Ai5ilao-£*^tal^l»ulfii>a«U4id©qal£talin© was aalutal# In 

mpm%im m p tP 9 aleohal* #th#r*-«tayl a©#tat#* b m m m m  «ma :tel~ 
&#&#* hhd iaaoluhi# in w©t#r* dilat# ©at&oaiuai hydraxid© imd 
& k * \ X j  my n m Tto# addlit©£i of OJ©#lly *F* t© a t#Xu#ii# or an 
© toaraai anlm&im of th® r®du© lion m©t#n ©X* produ©#4 a. 
fXdaouXmfc praaijalfeat# of* nearly fhito 6- a m i t o l y l - 
amir#na%ld©q:uiii©lln#* • fhl* n*th#d wm» m m P  t# ^toipltit*
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th® orudm mmixm oqm^oM*
la in m tt& m pt to  d l r m m l  th# u n d o u lro h l*  mmpmmt o f  

not toimg ftfel# to i«ol*t« th® mmtn® m d  to ##tftbllftto th® 
ltentlty ©f tw o r«*
•Hilda* worm mmrrtmd out, which imdlmmtmm thm mad.m urn# ttm  

print ij>l# prmdumt obtftis*#4 by reduction m#ln§ tit«aia» trl- 
iblwlH*

4 ••mil mmmpZm of th® orodm rf&ue ti on produo t  wm»

tmmtmd tmd* r  r « f l u x  fas* 48  teM P» ml th hydroohlorio mold

lifting th# mmthmd ro p o rtm d fey soh rm lh m r mnd ahrlBir«^
9*ry whit# 2p$~dlftainô ufnollB# (dmm.orihmd In d#tftil fe«iow}
«feiftfe'Mftit«4 ftt 10S♦§-13?*8# ftjftftr on# r#ery »t#Ilit#ti on fro m

• t&ftVH&teily ### iftolfttftg f>aa t&Xa roaoiion#
4 dry o tlm rw m l solution at th# erud#

toljX#alfosi&̂ 14oq-ainolln# m# ir##i#d with d ry hytfrofiM
broMl&m until prft&lpitftticm wm& ample t«» Light tan ory#-
tala formmd r##411y and war# ft*parat#g from th# isolation
fey filtration, and 4ri#& in * vaaaiaai a# alec a to*** fh# tan

-wow raeryatftlXiftah f rom afeftojlat# #iefehiol| approai~
auktftly $Q£ of th# **li mm* loot In 1M$ rm o ry *%m 111%siiion
apparently t&rouigh hydro 1-yaift* Th# •hit# prodaot 4#©o»p®sah 

-* ft#t X5h*3~l>?»3 » «u guv# a Qorh&n mod hyiiFog#a atnftly«ift 
ahieh indioatad th# a-alt w&a aolvfttftd* Th# ftftspoftltioa of 
th# mmXwmtmd ftufeatan## alaaaly to that of a
aonohydrat#* k t to m p t* to dry th# wait uadar vacuum at >6° 
cau&od eanaidarafel# diaooloratlon. th# wait c^uld not b# 
rmmrymtmXlimmd f ro m  ta o p ro p yX alcohol*

Igt;̂ftfthr#ib«r and sbrlnar, loo, olt.



Tbmmm te# mxpmTismntm rm&mM&hXf wm 'll th#
t ite n tim  tr ic h lo r id e  Fteiaeiion p rte o e t mm 

t o l f ls u l f  m m I

& ate 11 mmmpXm of S~a®duo*£ *» p« t ol? I iml fvummido%ui# a 11B# 
wmm treated w ith  tm «*©#«$ of I*©hi#rs~3^i# 
pmm1 Xu m 72$ a#imtloia. at »1 e4*hoi# ete eonteiolag 
&##tete* fte solution «m& reflated for f iva dayef eooite 
ate saturated with ear h a m  te• Tte aieataX ««i
teSHurette #te drite, Mlireat ete mml&w mtemlm® r#te*#4 «te#r
WMmygi m d  lila# realda# m x t r u ®  t#a ttlfch u tter te *ay
mtiiiftftsi k%tmmp%m mmmt »te# to rr#jttr# & as It
• I  I M i  o tte r  i i i i d t e l t  r # * i t e *  ta  # lte *# te r ls #  t te  te (3 *

€1# th j X telaoftrofiy land no ) Is uX £m xm m i& ® % % ilm ® lt$m *
All mttmmptm te farm & »*lt r#*ait#d la oil*# $te wt&Xmml
wmmi&im wm® jm&d m lag. jiteooX ate 1*11$ hf&rohroMie
•eld after the matted of &ajrder ate tester i**^ fte rttolte
mss mmm *m4& s t rm k g ly teal© w i t h  stelmm b& &ruxl&w ate
••treated w i th  mwvmrml p o r t  Ia n *  q£ alter. Ite
•tear #* tar set* war# wasted mil- site !£$* atelw i^tatxia#*
tte#-water* dried ate the a tear "ro»ftd an s\stete tebh.
4 light yells* all r»minte. «a re*i4$ae* On *tending la a 
vacuum teal ©cater far tea wsete, the #11 erysteXliseft te & 
light grew* solid* IMi solid me* dieselvs& la m t& j l  &®®%mtw0 

d*s#lsrlMd* filtered ate. tea filtrate sooted In a# lea bath* 
$2*1 te erystels sere filtered from tte ©old aoteilon «ma sere

\ p 4 %
^ u y & T  sad iieott.pt, loo» alt.
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dri*4 uador woouuuat for iivini hoar*. fM® w®t«ri*l tm ltm d  

*t 72-?5°* Gmrboa «m& hydrogoa oaolfsi® ohowwd that th®
e ^ t m i  d m t lm ltm l j mot
pr̂ apylaiiilno )-qalnalln@* Bo fmrthor work woo Meonpllohwd 
to establish th* 1 dim bit? of this ooapou&d* this 
•yxitho*1® llluotrob**' anat alwojply * ,gSH8»d rwooon for loo*
1 feting ®nd idem tiffing, wfa®r®w#r poo&ibl®, m&ch intoraodlot® 
proda®**I In & oorlo* of -Awaiitwi^rowotii^i#*

ft*#., third for th® profmrotioa of
e-ataino-o-O-dxetĥ liaialmopropj-ioeaiao} ̂alit-alXa® wo® oXkylttlon 
of th# prm vloaoXy unknown 2*4 *<2i oad,aoqula® 11a#• t h i s  a#tked 
*M»«ro<$ to b® th® Xooot prontolog of th® m*%bod® prop®*®** 
for two impmrtmmt r#o®0si»* th® first difficulty wm th» 
opibbooi® of th® \mkmown 2#d*MttMla®qiUttolla® M id th® do- 
vwloSMoist work o®o®***ry for Iiî h yield® ond opiisnam r®«* 
motion oon&ltion*• la  th® *®mea4 p.tm m § two position isobar* 
worm £M»*«lblof or * ni.*Varm of tim m  wad laoXudiag « 2*0* 
dimlkylmtod product tepoadlmg on th# condition* o**d in 
th® illglfttloa* thm possibility of position iooî or®* of 
eow«t» d®n«md# m proof of otraotur®*

th® prop #r®tion of gfd«41ft$ftla(K|ala®llKi® wo* ecmpllsatod 
to mtmm oxtont* ■ boomum® th* oonpound wm# foumd to b# wo tor 
oolublo* San®®noonLly whom redaction rooc tlon® w#r# Md« 
bo® la ood astro*t** with other* owtoh of th* dooirwd eoiapowad 
rmmmt nmd X n th® wo t*r phmo® * &xtro® ti on ' «t® to odo #1 th #s t® r 
ooimbl# aanpound® mra* la general * watUafmotoryt wad for 
this portlowXor nonpowndi whieh is oolubl® la hot 15&
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potassium hydro mi da m i n i m i }  probably oaaou&ta for th® 
original l&m yla&da*

thm  attam pt to  prapar* b f  am ocialy-

mXm o f 9««adm -2-*hX *roqaiaalX iia  Um bmm, disauasad on page Igcu  

fba tmXXmt-%mg_ raagaat# wora usad 1b attaa p ts  to prmpmr® 

2»{i^ laa i& o $u ia *X laa  slarbJUaii w ith  2 - ssaiao~d-fiitroquiboXla© • 

Sodium b yd ro su lfito #  bydrogaa us* tag a p lA tlm m  o x ida a a ta ljra t 

w ith a thanol $& aolwmbj, and *in a  *1 th  hydroa& loria «©id*

Sodium hydroaulfi to pro duo* d a yellow uoidaatlf1*4 m ix tu r e « 
la t&a aatalytl* raduc t i  on tb* tfcaoratiaal m£m\m% of hydro- 
gam a** afeaorbad la approitiJasbaXy oma-half boar, using a 
a tart i Of: gauga praaaur# of J2 p*a#l* Coaoamtrat 1 am of iha 
aolvant am th# at*** bath raaaltad la a rad alt wbtoh ra- 
alstad ory « tall!x a ti am • from ths siao-fcydroahlori © a a id 
iMeparlmomt* starting to rial was th# oz&y s* tar1ml 1sol*tad 
from th# raaation*

2»& -& laadaa*u Iasllas  was pro pa rad from 2 -a a la a -d -a i tra  

^m iaalitsa by rad ss tlo a  w ttn t stannous © hlorids mmd hydro- 

a h la rts  a aid, t i t  m il mm tr la h lo r td #  in  bydroeb lsrla  sold* 

alma ®md e a la lu a  chloride* and iro n  la  d lla ta  a a a tla  ©old#

Tbs 2#S-41amlma was first prspsrad using staaaaus 
ahlorIda in aoasaatratad hydroohlorls a© 14* la this aathod 
it mmm dlfflault to fra a tha amino fra* iaoriaml e aatanal*
As paintad out shows, th© watsr aolubla 2»&-dlamiaoduliso.i tma 
was mot prasl pita tad from solution by addition of bass* 
and eoitsauusntly %m ammt fae 11a aotbod of rsntowimg tin lama
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mm %3m mmltrn ml®.£ »o41 urn f tfo ro m ld *  414 m t  p ro m

-♦ffloiont# lb# eontjuhlaAMd organ!® mtm&mrlml#- mhimh mm® 
f irat i»ol»t#4 tin alfcornaioiaf' t r « i # 4  «1 t» 4aa# '*n& acid*
#n«i 2* 6~d1 aialnoqui noli a® ttaa finally lmmXm%m&$, tro m  thli 
rod'action* Xte waiting point and a matand of purif loaiion 
«*o dotorminod on fc&# m i l  »a«stplo of dtmmXnm obtatnad in 
thta e.4p@flMat* From id® «t&ndpolnt of jrloM I t ««i 
@o®ploli*Xy unaooapt&b la for uaa in tiu & j»robl«M*

H it©  d u a l Oiid © a lo iu »  e l t lo r id *  in  a  58~>0 aoaiono-HKttiar 

a o i u t l m  wim a&#d a& a radu© fcl ®u mjmtmm m% 2~mm±a&*S~nl t r o -  

q n ln o liiM iU ' I’M s  mdtgod *o.& patidrgjiad a f W r  oavaiajtndl

in - *a a t to a  ! for raduo l& on of 2<Hfc&loro*&«ni t r o q o ln o lln e  • 

f h l *  th an  gay# « S&|& f i o l d  o f : 2 *4 -4 1  M iia o ^ d ln a X ln # *

Ti Ionium trioiilori 4# -in * c oaaantratad fcydroaxilorie 
©aid solution v&i ad dad drop*!#*« to a hydroaftlori © a© 14 
noiution of 2 -ami no- 6 -nl &ro<i aina 11 no» Mill i bm 

tori ©41ari4# on© no. long#r-daoolorimod * 1na ©aid solot1on
wmm aautraliaad and amtraatad' in* pa a badly with atbar» I ha 
alitor mmm eonaaatratad* daaol©r.imad* than aoolad and tha 
praaipitstad 2*d-dlamioo%atnolln« ramovad from tfe# aolatian 
by f lit ration, lha bigboat yield obtained In thin method 
•*# 1>|U the o&jeetione to Uti* method folloved tdoae *1 *h 
the otftcmoua odlorid# proceuare. H  w&d dif ficult to frea 
id® amine from Inorgoaie matter* mad to entrant it from the 
water eolation* From on operational atehdpolat* an making 
the aeiutlon baale* velunlAcm* a&eftiat* of iitemuat ealte



were femed leh were very difficult to remove from the 
aluri^ by filtration* wherea* extraction with otter of 
banana* farinad eauleiona* th tm  method* bosed on the 4e-
eolorlsabiei* of the tltanlm* trichloride# probably resulted 
In relatively complete reduction of 2~eai&e^^itrteuli*eline# 
tte loo yield bo lag a mot tor of .not extracting or preolpi"* 
toting tte dooirod f r o m  tte large volute* of on lot Ion
bedims chloride ate eodiu* carbonate were added to tte ba&ie 
solution but apparently were not effective in inhibiting 
aaaii el on formation or salting; out tte diamine from tte large 
valune of solution*

iron ate dilute acetic a d d  eaa found to bo tte ^oot 
nullable reagent for reducing 2~amIne^*aitTOQai noline• f h m  

procedure consisted of **&&£ the amine to a vlgereualy 
atlrred mixture of 1̂ 0 s m m h  Iron powder and So aeeti* acid* 
solution on a a team bate* the starting material was not 
soluble in tte dilute acetic acid* whereas $ ? m  diamine wa* 
readily aoluble* Any unreduced 2~ateno**d-»nitroqulnolin* 
along witr* exeeea Iron and iron aelte were conveniently 
removed by filtering tte reaction mixture at tte termination 
of tte reduction* the filtrate wee decolorised with ehereeal 
cooled ate natureted with potaa&iuai carbonate* Crude 2#6» 
diaminoquinoi.lne precipitated readily ate wee collected* 
along- with excess potassium. carbonate# on a Buchner funnel* 
fhla crude, precipitate wee -partially dried" In a vacuum 
dceieeabor and than extracted repeatedly with toluene*
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Tim #<Natela#4 nm ©attract# mmrm doeolorisog* filt#re4 mn4

©©©X#4 In m i I a# hath# &hit« 2* 4-41 *#LUftaqoin©X Io© pr«oi pi tat#a 
r##4ilj fp« th# cold solution i»4 w## ##p#rmt#4. from in# 
solution h-i flllfaUd#* t i #14# of &0-S7# wr# ot»t*lxt«4 fcg th§ 
4#© of iron #nd »a*tl# #ei4 #s tb# reducing roogont*

2#d~klimila©o»i«©li m  i# * »iilt orytUlUiift #«Uriii 
whXmh mm I t s  #t X10*7~1X1*?° «h«n #ry»t*lllM4 tfroa #thor* 
S-solly #F* solution* fc«#r?# toXllftft.tio& of this 2,8-«4i«ftX**©-» 
^uimoXln# from tolaon# r«U«4 tho molting point to 1X1*5*
XX* *5 * Tho #«m»j*©ih*4 mm$ #1#© O# r##ry#talll*#4 from valor* 
Xolusn* x# r#fomtn4#o mm %hm pmmt. #ui tahl# solvomt for r#~ 
#r?4t*lU*#tiott* fh# 4ia*liMr 1#' aoiufelo In all at# minor* I 
#ol4# «oluhl# In b#«l# solution* Appro*i**t*l7 I $• 1# 
*olubl# in 6a ml# of # boiling- 15$ • pot«##ltia h y d ra *14# #ola- 
lion* fh© ao»pou£i& Is ##lnhl« in 41©man#* #thyl
mmmtmtm$ ftloobol, notion# sr*4 oyelohtf*#n# «n4 r«l*tiv*ly 
l&oolutol# In SleoXlj *?*#

Th# mMCNMilf*t« *ftlt - of 2#S-nii o&liioqalfiollii# m m  pro* 
p#p#4 from aomoonirmtost salfuri# ##14 In ahsalut# #X##hoi*
Thm bright f#llo« ##11 4#*©mp©M4 #1 219*&~33O*O0 *«4 mm  

1r#ry XnsoXuhlo In #b#©iut# ©Xeohol* Ttm mmXt from # ,2 g* 
t*mpl* of 2l#4«41#alnoq.ala#llm r#quir#4 #pprojtln#l#lj 92 ml* 
of shout f?£ oleohol for total solution*

ih# mmmphmphm%m ##11 «#« f&**par#4 from §5> pho#* 
phori# ##14 In th# mmm s m n m r ## th# monos ulfat# * Tfc* lemon 
follow aumop&Miphat# «m ro#rp#t#lH#o4 from #h#olut#- 
ftl«oltol»a&#olut« *th»rf it 4oooapo##d #1 237*0*139*1°*



$bt slightly yellow diiaydrlodld* ws 41 fflsmlt to 
handla* 414 i0t s»llf discolored shows 210° and daeoatpoasd 
st to a bias* mass* th# salt m s  unstable to absoimt*
tlfotrt ftjrdriocfcla so 14 (%?$) in abaoluts alcohol ms u*#4 to 
pro para this salt*

fits 41 hydrobromi 4«* as* prsparsd by bubbling dry hydro
gen brood 4* into a t o l m m  solution of tfea amlas* tte whit# . 
aaltt although difficultly soXabl## was r##ryatall 11#4 from 
abaolat# alcohol! It dsocmpoasd at 2§0~29$a*

tyS^&isminofnlaoltn# was 4i*soil*#4 in c m  centra is-d 
hydrochloric sold and ooaplsd with fr-nsjpthol* A  dark rsd 
product was obtains# from tbs reaction which m l t a d  at 2$5~ 
204*5# tha carbon sad hydrogen analysis Indicated that tha 
© ompouitd was not analytically jnir#* Anaida Is 414* h o m m r *  
show that only on# mlamla of p -napihoX had aanplsi# there
by Indicating only m s  amlna grou^ had andwrgona 4ismall- 
mat!an* 2-jyftinacninollns can bs diaaotisad only with 
difficulty* say! a 1 hr i t# .and aodisai »thpmld# arc w m % u trad 
for this reaction.*^ an ' tbs' other hand §-aainoquiftolins
41 smalls#* readily and hfe# a* It soap Ism normally with th# 

tonnapth#!* * Based m i this evL&mmmm* ths prsduat of ah#
fmatlon of 41m o t l s#4 2 * §~di amino^ul no tins with p -napthal

*^C«at#a at al»* 2# Ohm* So##* **0X (19̂ 32 
*^AU>#r* !• prast* Oh#**** 2 71 u? {194$}f MIX* andBatson, 4* Ch#au Sow*# IT T%X (191477 ŝlca, aMstah** uS

24/ {19251
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la la all p n ifeafellitjr 2 - & m i h y d r o x y ^ l H a a p & t h y  l&ao) - 
qtolaollte*

£»§»Sl»miao%uia©ila# was a©#fcj 1 ated m l th m m %le aa- 
tedrid# (ru I  f  mmXm mxeaaa)# m lm g  mmmmmtialljr tte pvo&m&wm

Uga
&twaa lis $briter and jPuaoa* * fte «o«t|UI#4 proteat waa 
alow to fora-to tte ©old* but ^raalpltdtad fraa Hi# huffarad 
aolatlM after w & r m i n g  f o r  t w m m t y  minute® m  -a ataaa bath.

Thm^oomptovkmili, tort dlffiauXtlf aoXubXa lb torasMft.or oyolo** ■ • r i-.. " ■' ■■' '** 
and -1# aleolj raorfatelXiaad f r m  abtetute aleotel*

tertMm*. hpdrogoa and n|bPog«p anafjala #te««d that teno-
mmtfkmkton ted oteurad. ., 92.4 tte baata of tte ovidanoa for
jno&odiasotlsatlen' at tte &~poaltl<*a, and tte mmpmrismnt^k 
mad tteoraUeal er̂ te iteration# ■ proaonted la tte T o X lm lm g  

4iadmaate» it la' teUtf«^ that tte prodaat of morntjxatt©a 
w®& U^mom t«aaite«*2~a»i aoq ,ol noli n# +

Altteugh tte aXfcjrlatlon of 2#$~diMiao«iuiteXXte waa 
•otiatdorod to b# tte laaat aatiafaotor? aetentt for tte 
preparati on of 2«mu*1sio~II~C J*dl at&flaad wpr&pftmmtM) 
lln#f it ana bollowd that a Deflation would ooour profor*
•at 1 all7 at tte 3«ialflo group* fte Xte* of fchi* $#l*otlv« 
aiaylatimt »*•«* from aowral i;aport«n t dlffaraaoaa 'la tte
teteviar of tte |*»nd o-anio© group** 1» gonorol* differ* no# a
in tetewior of tte as&sod olno!itea te? b* corral*tod w ith

tte rolatlvo baaieitlo® of %tea# mmino group**

■^^bhrinor and Fuaon# *lteatlfic»tioa of organ! 0 Compound®*, third #4*, dote wltey and &oxia» tew itorfc* 1950 p* 1??# proooduro A*
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Howowor* m x&m rim &ntn l tilfimnmm indies too that alky* 
XatiOft o f b u t s .aitffogui eoapouiid* ooanot 4# eorrol& tod  

ao**!.? wil.li baoioltyf b u t  wmrnt bn liedted to the. boo let tjr 
•of a prijswy umia© group*

oteeJc 4104 bow# ehetrn from ultraviolet «b-
oerptlaa otts&les of fell fcho mto&QfrMln&qainolinee tfcat i n  *QIM 

hyarottlerie niif.4* the firot protoa 1# woo©pi©d i n  oil nmmms 

b j  Xtwi flag. hXiJ^gen* . fM.e-;:%^X$4i ttsww-' »li*gs f|l$*egtKi
denet** lie wnnkmrm4. p n lw of ©Xoetrcmo to & j&rotsm taoro 
MftdiXjr that tte aitr#a#«k of the asssin© group. fha ring 
altrogoa la IhoFefore aero basic than thm amino nitrogen*
Frl»©h m d B o g o r t r e a t e d  S~emtt©*& * Urn

w itt- wj%- # * * * • *  o f X^oM @ ro^3^i#ttyla*stto|>reipaiio» and *  t te  sop* 

tad to die** tie# extd oemple tte isolated proto© t# Thep were 
unefel* to d ie s a tla #  th is  a e t t r ie l  end th ere fo re  ©00© laded 

that tte prodnet was 5~< ̂^iethpleaXnopropyleasloa} -6 * ?~
Ola*ttoxpqiil&olJLa* &id 0014X4 not bo tto X«»*ttyXat*0 product* 
Thep repeated ttio work with §-amioo^6* tb<MtyquiaelIn* 
and found no giesetleebl* a* tori mi present* therefor#, in 
*gx**«e*elit wit;,, the result* on the S-aMino eaeXegeOft the 
nmXmu group woo alkylated mod net the ©pelt® nitrogen, 
elthough the loiter woo Indies tod no the nor* howl© fey 
&te*Jl ami hwing*

^ s t s a k  *ad &«&ag, J. /u». Ch»su &««., 339? 3*06 (3944.9 ) 
and Sagart, J. a**g. Shan..* J 3 )6 {19^4.)
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rr«l the ' oubetftuiod ■ § - { )  **
U fl#  obmor a i ia l lo r

aLlfcyleviooo mf thin g®n*rml" type roeoreod in the literature* 
the mz.thor ia unaware of ei iaabaaee whore dialky1stIon of 
a m&ea&taaeqfutaoli me ha# ooaureo# eirea though ee away «e 
four aaJLe* oaaea* alhylfttlag agent hmw® tw&m u m 4  la 
eaeaa# Apparently# aore &rmm 11 e condition* are 'repaired 
■to eaua* dialhyiation to aaaur*'^

tbm m m ® X m t m i ®  to -fee 4rear* £m*& iheee ®M-p®rlmm%ml 
f ia e is ig e  may fee eyaamarleedt

1* although th# ayelie oltrogea of nteaeoa i mo% u. I mo lines 
la the *aore beaie nitrogen* a a tab la aklyatlon prodnot la 
not ueMlly for&aa with the eyelXfc nitrogen*

Z# Llalhylatod products are mot formed from this 
typo reaotion under i&eae eonditlocis#

3* AlJcylstioa oeeura piafervatioil/ at a primary 
amimo group#

S^Amln&tttlnoLia* ho a been ladle*ted fey Albert and 
O eld aore*^  to  bo a auch stro n g er  fesse than -$uixiolia*« I t  

should' r e s e t  wibn s e l l s  to  f « m  s a l t*  vary readily# la ardor 
to undergo d i s s e t l s o t i e a  am ami no ■ group- soiet fee mannerted

It la pertinent to mote that dlalfcylatiea of aromatie 
amine# la generally married out under pressure and at elevated 
t**iper*turea» per « at as pi©* /'diaetttylftnllia* la eoaysisrmieliy 
prepared by hoot lag certain proportion* of aniline# usathyl 
alcohol ana auifurie *eid la aa auteolav* at 235a*

^^Albort and 0©-l4aefe*. ho tare IS  3 J+6&
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to * salt* but the mx fcraia# difficulty of'4lamotlmlag''2«aaUUMr»
qainolin# has boon eibsd on pag# X&3* fbs lap11 cation hors, 
la that a strong baa# -doom not fora a malt* IM« amoiaoly 
may bo Mplaiaod on tbs basis of - & contributing, structure of 
2* sminoqulnol 1 no *

nib art and Ooldaor#'proposed tiao prison for tit# #n~ 
banes4 basicity of £^Mdnaqulnolin# warn roaostane# Involving 
t'b# qalttold alruebur# as shorna*

lb# Important point to not# for tfe# polar! a#d atructura, .1# 
that tb# b-asialty (unshared electron pair#} 1# an enhanced 
fumtim of tbs oyoli# aitrogen and not tfe# positively 
charged SKg group* It would b# M g h l y  improbable- that a 

p o s it iv e ly  e bar god group would add a proton* This

contributing a true tor# accounts nicely for the increase in 
basis strength compared to quinoline and loss in salt forais® 
propartias of the group*

It la to b# noted that 2<*amlnoqui uu iIns may tautomeric# 
to the lain**•

NHg n h 2

■NHg
* ►

H

=NH

Experimentally it % m  found that 2~amln.0qudnel In# tautomerlmea 
to an sttait sufficiently; great to of f#«t its chemical.
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p r o jw r t la a .  Far amampl®-, 3t**mmX m a x im a l in® y ia M #  'narfe©»t3rr t  1

mhmn 'Immtmm with *q©®ou* adonis m bm m  200° 11a® Iain©
atruatidr® a an 14 not fi?@r alkylatl an* Mar lay and b t m p m o a } ^  

atadiod t&a roaetloos af aavarol aubefcitutad 2*an4 4-amlno* 
qalnoltaa* ana pyridiaaa with 4-«hlora~6- and ?»altr®qttln*- 
Salim®n, and e©ms>sr#d th* result® witu alfcylatlan 
maing sal 11a® ® 4  Bt^alJU^altiallMa In pi*®© m i  t h &  2 ~ * n d  **«• 
Mlmaqulnalinaa# M m jr#r m m  Boaebat^^ lavastig*tad tte* 
raaatlon m i 4-QbloroquljaaldIa* trlth savaral animate© 11 a
eaapawd*# t h »  m x & m r i& m n tm l w rnm  m i t ha a# author* , lad thm m  

U» m fftm m s alMylotlorn would ®«©ur with diasati sabla ami nan 
but mat with tautomarisabla amino. hatarosyall© aomjHramd*# 

f h # v d i  an a t Isa. la tte* 
normal isoaaar* Frisai* and Sogart,*^ hamaor, h a w  poabu- 
lotted teat th* ©ana with alii m b ' dl omd ti * a 11on oasara m m j b® 
oorvalatod with tte© ralatlva te*»ialtj of ilia m l  m m  g rm&pa* 
¥ho? fonnd whan 5# ^ 4i®mim®-6,7-4im*!^®*yqmlm©ila® was 
diaaatliad at 0°  with ttsaiJM ml br.it® and 4O& sulfuric ac id *  

only an® amino graap roa©to4« St 50-90° with tbs a aim® 
r® ogam to both omlm® graupa war® 4ia*otis®d» Ifeay propao®4 
tba §~®mlis# groop aaa tte* ana. nar# ©sally 41o*®tls*4 (®on~ 
ooquantly mar© teoai® thm m  t tm  5*omlno gr«Mgt an tte® bools

*^iJl®pol4®r# «?* prole t# Cham#» 106 55 (194))
*^%®rl®y and uimpooa, 2. Cham.# &a®#* 1014 '{.19*?) 
WSoojrar ^ 4  Boucteot# s a m p t .  r a n d . ,  2 2 5  6 5  C 19% 7) 

^^rriaah and Bogart, lo©» alt#
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of tkm following, atruotui*#st

^ CH3 - 0  

* CH3 - 0

n h 2 h
k lb m r t  mm& Ool&aara

quinoline aa a weaker baa# than ^-^inoqulnolln#* Thi* dis
crepancy stay b# Interpreted on the boot a of electroat© 
formula# • 5-̂ Mlnoqul nolia® ha# m poaaible resonance form*

tibtefe should exhibit iaereeaed basicity* Bar# again the 
basicity la a .function of the cyclic altregea and not the 
amino group* Bo similar structure can be written for 6- 
eelnequlaoline, and from the experimental results of

similar ©oatributlag f®ra writ tan for 2*eml&equlcibllzftet since 
5~*aiitoquiaollae dt&setljies in a normal manner# The Ionic 
structure for 5*m 1 aoquinoline cannot be entirely ae$ ieet̂ b, 
hove war* because it allow# on# explanation for the sale©tlve 
dias©tiaction of the b-aaino group la the yreaeaee of %tm' 
S-ealno group under milder condition#* aa proposed by Frisch

11/Albert and Ooldaera* Jt£E* alt#

Albert and coX&acre appear# to ho * wea&sr baa# t ^ m  ■■ 3~
a j& in o q u im o lin e  • ' i::

It la Important to not# that the Ionic structure 
written for S-amiaoquinoila# la leas' lispo riant* than the
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a t e  beg* Ft* Tte proposal of Frlate ate Bogart* ttet tte ste 
ailiko groaj* In S*&~dia»i**o-6 # ?^ia#tte*y<|uiDoXiii# dtaaotlate 
a»r* readily tfcia tte S-asul©© group ( a t e  mmm tterafop# m&rm 

tesla) mmm oaaf irate by Alternates ate &ruag#F**^ they 
prepared &te pro ate tha »true tar# of » ~7~4iaa tteay
qitedlim and ateate teat It wae Dot te# prteaai ofetalate fey 
raplaolag m l te. hydrogen, tte glaaatlate group of S*Stei- 
ateM^pTtedMttexytetnaliM at 0a#

Friaah ana tegart also t m m &  'teat only a aanMlfcy latte 
prteuoi ate a leo&MMtylatte prate®t w m &  ©fetalate From >*d~ 
g la a lte ^ » ? te iM tte a jq a la a iix M i«  Thao# p rteu ata  war# pr#~ 

parad by a Iky let.I on with X~©hX0F©~3**41 a tiiylifcmiDOprop&te 
ate aeylatiaa aitt*. aaatla anhydrite* Although an #-s##aa 
of ante reagent wae aste* only a late product
m m m  fonate* ftey eonaltete teat tte d-anlna group waa tte 
max*# raaeiiv# aantar in teas# raaatloaa* fe&ate on tte a on- 
alterations outlined, for Olasatlaation*

On tte avitenoe preaaatad teava» tte m m ®  m m X ta of 2 * 
tedlatefkoqaiMliaa teaaribad previously (pp* 164 -1 6 5 ) #r# 
probably forate by addition of tte proton to tea oyelio 
ai fcrogeeu tte foot teat -tte ten# aalta- war# obtained wten 
.raerya tall!mod from alaotel aontaltilag oonalterafela maaunts 
of water.*. ican'eatae tte aaoate proton is tel4 ratter Xootely 
ate 1*' aaeily fey&rolyete* Tte eaeate pro tan of tte di« 
feydrabraaida ate cUhyteitelte I# probably aitaehte to tte --

^®Sraag#r* FiuD# Tbaala* Coluteia fX&iwaraity, tew fork



m m l m m  group I n  ftthftf«r#a#* t o  bh# J-amtao group* tooo&OM  o f  t& *  

difficult »&lt forming prap*rbl*« of to# Xsttor*.
»*# trMft*4 w i th  * 4>-«ttol# #*#•** 

of l-ohlara~3~4i* t& y X iu # l 8toprof»*n# in * feoffored solution 
and hMtod undo* wfXsui far f iv* 4*y*« Tb# # r a M M  «ts 
ftfiifcid & itrnd tin# using only *$?~«9l# #.&#$## of aid# 
ofmim ##X% '*a£ # rofXuat porlad of m^fmn days# f1^ dXhydfi**
#4.1 d# a n d  i r i h f 4 r # d r o is i i4 #  ##11*# o a ra  p r * # « . r# 4  t r a m  i l l #

M i a *  #bt#load la #*#d #f tfe#** r***tldn»» flu# molting
a n d  b o h o  irts? r o f  id # # #  # *1 1 #  w r o  i d *  @#a# f r o m  b o th  

roaofctono* 4a #jlm»o #1* #14# #ir»*Ia oould favor «r«6di for 
F t n U ^  «i id* 1### Xlkolj 2»po#l fclen and lftar*«a«r id# 
possibility of dlailQrX&ilom If both position# **ro r«~
**tin* Although * X«rg# #&##*# of 4iId# chain mmm uood la 
ill* fir# i rogation# id* *#11# laol&tod f r o a t  both roMtlon*
#*ni ih# aaaa*» Apparently, than* *lfeyl#tlda Maura at only 
on# «#nt*r+

Tho a?bib# trlhydrohronl4* m m m  proper*4 by bubbling dry 
hydro^sa bromi## through am othoroal solution of iba M i n *  or 
by a*l ng a © olutl on of hydrobromi© Ml 4* thm prodoai »»# 
Maryatalliaod from abaoXuto alcohol* th » trlltyr&roferoi#id*t 
4 * 1 * 4  l a  m f i i i u i  4 * * 1 * « * t a r  a t  ro o m  t m g o r a t u r *  I #  h y 4 * « to d ,  

analyal# ladioatliig th*. c m m p m m ition of id# hydra t#4 gate# tarn* 
#«r*o*im*4* oloaol* bo that of * nonohydrata. T a m  m ® & $ 4 T m m  

tftthydMbrowld* «ra* pr*par#4 by boating ih# aolvatad salt I n  

i l l *  g ra a o a a o  o f  p h o s p h o ru s  * M t o x X 4 *  s i  5 6 #  u n d o *  1 # > *£  * » •
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Qpraasara* Tte hydrated # abstain*** teoosaposad at 20f*4~2XX*4 
ate tte aoiatuw~fr#a salt 4»® *m pm *4 at 20i*6~2$3*6®*

Tte difeydriteJte was a bright yaliow oonpoote pre- 
para# from mu nXaotelle aolutlon of 4?^ by d r  I  tele said*
This *#Xt was reorystaillsed from absolute aloohol • Tte 
aonpoute e.*hibitad two )unusu&l oteago# whan m malting point 
deter# in# bl on mmm attempted* &% 9>*/^96*70 tte yellow a olid 
•hra&it than etengad te  an opaque seal s o lid * te l eh s tevte  mu

jt €3̂a tenge up to x6 2*7-l6>*? and then eoUapsed to an opaque 
liquid* f'tea# etengas war# observed under a ttleroseope using 
polarised llg&t** fte salt parti ally melted to m liquid at 
95«*X3S0* ate this liquid than famed another ary-ste 11 in#

A Omaterial aa tea ting eentlnuad op to log at telefc tenpersture 
all erystelliae material had decomposed* Individual orjrstal 
structure could not te 1tent1fled*

teste on tte result# of salt form#tloa, atoned 1 atotima* 
tier* ate &®mpling* aonoae#by 1 a11 on ate atone#!*,? 1 at 1 on of
2j^*4i«tettte^tellte» correlated with theoretical non*/
elder# tl on# ate the otter ajiporiaantal w®?M ei ted* It la 
reasonable to ammwm that tte pro far rad products of the#e 
rmmn&lmm are tte &<»*uh*tltutea aanpeutes# In particular, 
tte alSEylsttan of 3 #§^dl#odnoquinalin# aim l»chlor©»3» 
dl»my laiiilnoprô uio 1,1 tea 2*«tadM*&~ 13-dte mylteteapropjrl«» 
amino )*tetxioll te as tte preferential preauat*

it la a pleasure to than* frafaM'er 0* r* Stents #f tn* Steal*try teparteaat for hi# assistance with tte hot 
stag# ttierossope* ' ■ '



ITS

Tii* f in a l  jproof o f mmh om m i&orm ktm &  ahould ho wwri« 

fi*d» whwrwvar poaolblo, by on Iguou* a&porJUMratal
rro 'b o b ly  tho m oot aailofaatery m ottod of p ro v in g  ih o  atraafcarw
o f I M js p a r t ic u la r  oosapouad would bo a aowoad aynthoaio* 

from vhleft tb* only jparodtaat would bw 13^1
oMmopfopyXmaina}»%utno|ino. th is *  would b# oftpoolally  

airaolw In tht# e&o# In riow of taw compiles tod bo ho vl or 
&Mhl h i tod by tn# dlhydrlodido os it mn hooting:*

Am m mmtt*i* tf o*po 61 assay 9 bfea ayatboola of d-ss^lao- 
2~ (3 » d la  thy Xa^lnopropy lamia© l^ u ia o l in# * prop©sod as fcbo 

lo a a t  l l t e o ly  produo t  fro m  tho a lley  l o t  Io n  o f  2 » & *d l*tt liiG «  

q u in o lin e  f wa* imAmrtmkon ao a  p ro o f  o f  a t r a e tu r o *  i in o o  

thara a r«  only two prebabXo p o s i t io n  ia o m r a  la  th is  r t *  

m o tio n * f in d in g  tho  p r o p e r ! ! # *  o f  on * o f  thorn d l f f o r o n t  

fro m  tho  o M p o iiiid  o b ta in e d  fey lla# a lk y la t lo n  o f  2 #§~diamino«* 

q u ln o lln o  would a o n a t i lu t *  good awidoneo f o r  s o lo © t iro  

a lk y lo t ion*

2 *C h la ro ^ 5 ~ a it ra q a liio X li ia  mom traafcod w i t h  a 3 * a a i«  

a a a a a *  of X~iwaiao~3^dla thyXot&iaojiropana a t  ITCMJJO4* f o r  

fo u r  to  f i t #  h o u r**  Xfca r o a e i lo n  m ix ta ra  waa t r a a t a d  w ith  

wmtmr and p a ta a a iu a . c a rb o n *to *  a x t  row to d  w ith  o th o r  and th a  

a th a r  and axaaaa 11 a id *  a h a lit*  raaavad  by di a t I l l a t i o n • ■ : .

O&taaipta to  l a o l a t *  2 - C 3**d i# th y ia m iaa ia p a p y lo a ia o}- i - i a i t r o ~  

q u in o lln #  ®a th a  f r o *  baaa o r  a s a l t  f o l l a d *  t h is  n i t r a  aoa-» 

poundw ao r o in s a d u a in g  I r o n  in td -d iX d to  a o e t i^ m o id ^  

f r o #  haaa" woo a x tro a ta id  fro m  on a lk a l ia a  s o lu t io n  w ith  a th a r  

and rwaowarad by d i s t i l l a t i o n  u ad ar d im in ls h o d  p ra a a u ra *
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was oonwartad
to tte «olwated dihydriodldo and telhydrafcrontdo aslts ler 
oonparlso** nite tte salts of 2~anii*te&*{3*41 • teylaninaprapy1«* 
amino} «Mtuiito X1 no •

tte #y»tte*o« of &*aadte^*O~4lotl^lmta02sropyiMiM}~ 
qulaollno was r# posted startlug with d*a*tae^*eteo?o~ 
tuXnolin# tod on oxeos# of l**fltixko~3<*&l* thylaninopropano * 
0«A«ite<*2»( 3*41# thfXmaalnapropylsnlno ) ~qtui noli na * isol# tod «.» 
tte hydriodido ate hydx̂ broiii do salts, gaw tte asms dooompo* 
s ill on rang#a and analysis as tte products a tax1 ting a 1th 2- 
ohl©ro~te>oi troqiilnoXiM *

tte follow dt&ydrlodido of &*aa*Ia®*2* (3~dim thylasalTO* 
prapyl&^laa)-qainoiia# was proparod u&ing bydrtodl# sold 
and absolute aioateX* Analysis ladleatad this salt was sal* 
ira tod* Xte awsiposltloa of tte solvated m%ibm%mmm oorrospomds 
olosoly to a dlftydrate* Bowavsr, analysis of tte solvated 
salt did not ©hangs after testing in tte prasaaow of phos*
■ pterua psatoxlda st 110° umdor a prwaaura of X#5~2 an* 
fills was in oonts»adi«tlnotion to .tea dihydriodlds of 2- 
ausino-d- {3~dla teylaalaoprdpyXsMno) ̂ qalnollan f w M  oh mmm 
propsrw^ u&ing tte iisi raslants ate teahnldu* * and was 
oasiiy aanvwrted id tte ardsy&raas salt Jat $6*-undo* tte 
asM aondltlons. d~Ajai»o*2*C 3*41#thylamlaopropy lamino)* 
duiaollxas dlhydrlodlda ditoydrato dooomposod st 13-* *4*130 *4°* 

i*AsiXmo*2* C 3*di# ttogr;ls«inapropfIsain#} Um trl*
Iqrdrobramld* was praps rod using *0$ hydrohroasic* sold* Tte 

sail mum roorys ta ill sod from absolute aloetool* ibis



m

oo&pmmd at ea»perad %m

C 3-U1# tiijiasila^prapyIteiaiao} ~quia©Xia« fcr ibydrobromite wte ieh 
de@o»p#ted,ab £dl*&«3$}*&*« ;& «iktem> of, tte _ teo % r% h$& ® + *  

bromide »ml%m wtea tented aXoely*. te£*n to shrink at $3°
«»4 daeempo*© at %$ * te©tete*itlaa ©eatlmiad mm - tte tamp©?** 
tor# wa# rained* &ad w&a oemulate at 213°*^

fte apparent diffareaeae In tte aalvatad dlhydri teld# 
tod trlfcgrd*ete©wlda ol* 0*eml»©~2-"»l 3~dl« toylaedteps^pylaialfte) * 
fmineXim© with tte dlhydriodid© ate trib^drobr©mi4a of tte 
pradtet of t t e  alltyia it to of 2 # 4~&itol&0qyLl*a©X la# ©tew that 
tte eomp oaten as*# mmt the warn# ate tharafora aa proposed* 
aXkyXatloa of 2,4-dieiiiiaaquiiiollsi© eeeurred preferentially 
at tte 6-~po*itlan to gif# 2 '̂amia0»8*(3~4X©thjlmistajprepgrlX’ 
amino] -quXhoXi me*

tte ultraviolet ateerptiom apeetra of 2~tolaa*te(3'»dl« 
ati^lMltepropylMiae} *%ulteXli&a trlhydrabromid© * IUaatfUft**&» 
(3~di©U^lettlMimpyl«a&M}^uiMllM tr 1bydrobremlde and 2, 
f*4Xa«ite(|mXnoXXiia war# obtained m lm g  a lieeksaam Modal m  

duarte ateebreptetome i#r* flat* of tte molar ex tie© tt an ©#~ 
efficient# vi» tte' wave lengthe ware mad© for to©*© ©oa^ounda 
In figure 6*

three point© merit quail iativa attention In ©sparing 
thee# extiaotioa curve© tod in oo&Ju&atlen wi ih tte ©pe«tra

#tte ©alt© of (3«dlethyiamltepra|>ylaminaI«•d,ulaolia© war# very blffieulb to handle* It waa neaeaa&ry to 
tea fwaahly purified ateeiute alcatel ©a # rm o r j® teXXi$1 ng solvate* Moisture apparently hydrolysed tte salts t© low malting or hygroscopic mixture* which war# difficult to isolate*



1?B

ot %hm- q thor i»te oonaiterwd in tel & writ* tte date for
all 1$ In % m h l »  13*

Comparing tte apte^** tte s&lte of tte smites «lth 
tte fra# teao«» iter« 1# no major difforono** in tte A t e *  
valuo** ’ lUi* impli«a that . m i m u  tte aaltef »r#pol in solution* 
toty nr#. itydrolyMd - tu « iarg# aitemt# and oontegtently to 
obtain tte a poo trust at tte :&ml$* ,♦jumw ̂ maid M l  b« pr»#*at* 

tte »$**&* of ttete ‘iaiuaiia# a abounds* roproMntod 
by both tte "juinlote* and drug* tev* a oharaa terlatia 
ralativslj’ Mgb-intensity absorption r#gloa at 253-273 mp> 
and a loir-Intenalty broad bate tteougfe tte rag ion 330-3&0 ap*
A third absorption a i t e u  ooaara in tte 235-2*> m p rogion*

fte attaoteaat of tte "aid* ateio% os# of tte salt, or
©banging tte aolvant 4©o* not as ter i ally shift i te 
tetiw* position a! tte absorption . te*Ite* *te m  jar oif lor- 
one#* M o n g  tte aompoteds» root* site tte Interns2ty of tte 
absorption* It woola m p p m m r  test tte itemfcifloatlan o i  

ttesa confounds should test on tte intensity of absorption 
and to a lasaar axteufc on tte wav# 1 aagte of absorption*

1 ©Mparlson of tte a#«atra of 2-amlte-C- {3-di# tey i~
amlaopropylasiixto)-qnl stalln# trihydrteromld# and S-«te©-2- 
( 3~dl a thy 1 amino.j^opylsmino} -^uinollna trlt^drabroaio©. show * 
teat tte latter @#®pmand raaatelas tte parsnfc 2#tedlaaliio** 
aainolla* to tte graatar aatent and tte Important difforaaan 
toatwaaa tte two position Isobar# la a sons iter sola dif far- 
and# in tea intensity of tte absorption*
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' ' • ' ■ 0Iim«ROi*X£«

fraM<turs*'
A 590-«l» round-bottouted single lasslsed flask  with •

I

& & »  iolat tub# {not# 1) wa# placed la an oil bath la t h m  

hood* Taa nr*** C • 3216 wol##) of ^^kioro»S-*C3»41#tajX- 
&ala#prap:|rlmmi.aa) —tmlaoXta# 41fcy drobr owldo h o s m i h y d r m t m  m u d  

30 g« (*319 aolo.1 of phouol wor# add®a to ih# 'flaaJt* aud # 
rwflux o o n d m u m c r  with <m internal fitted la
tiia # lag lo  n*«k« fhw atlxturw waa g en tly  u n t il

fluid and than g r n m o m  m m m i m  (not# 2). tatsTOduoad though 
tte XnXab tub#* I'd# ad* t u n  w m  hoatwd to xyo-ldda with 
©on*taut addition of m s m m s k i *  f or $»6 hours, m d  tkmm filter* 
md to rwaov* w o n i w  bromide* Mor# p h e n o l (30 g .) nr## 
added (aot# 33 to ih# mixture and mxoai# bubbled through 
th# mixture at X?0~1000 for m  additiuitaX XS~X& hoar#* Ifaa 
romotiox* m m m  m m m  aeolod to room temperature and 1 1. of 
other added* The dark solution wax flit#rad (note *} mad 
extra®ted with two 3 0 0 »atl* port!one of 1S$» aedi -m m  h y d r o & i de9 
than two 300«*al* portion# of 5# m o d X o m  hydro at Ida# the etner

Xhio experiment wa# an attempt to prepare 2~«alao*&* i 3-dlathyla-Alaopropylâ alao f-qalâ llaets Xho prodoat isolated 
wax the wait of th# 2~jph#noxy c o m p o u n d .  * h m r &  is aa apparent 
r m m & o n  why the a d d itio n  of the mmmmtm could not h# dispensed with*
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I U O x i n O L J M ,

yrooodor#
a. «u»p«afli^ of 23 &• C*0 9 & aaol*} of 2~ohlor*o~0«*c*i tx̂ o* 

qoinoltae is X33 joX# of dlojaua# placed la 4a. apparaloa
far bl*;h pro#*are fey4r«g^nation (not# Xi* bli« b o m b  w b m  

CQjlmb in »  e a r  b o n  d i o a l d # ~ o h l o x N » f © r a »  b a t h  { n o t #  2 ) mi &

I Q  m l  m |2*33 aoi«a) of l i q u i d  addad* fh# bosst «&a
© i o ^ # a  ( n o t #  3 ) « M 1 b  I n  ttoo oooilnL l a t h ,  t r s § a s i # r r © d  t o  a 
a h § > m r  m &  h##t#d trith aontlnuoua agitation at 1>0° [ m o m  • + )  

. f a r  l o u r  h o u r s *  i b ©  a p p a r a i u a  * & &  to e o o l  t o  r o a »
c u r e ,  t h #  p r s s s a r #  m o  r # l u o & « 4 , m o  t b e  c g i i U a t s  

t r f t n & f © r r t i d  t o  &  5 $ 0 » e t l #  b © * S c # r  { n o t e  3 ) • *t«* f t o i u i i o n  f r o m
too fo-oab was flltarad m d  ti i . m  filtrate m l l o w o d  to cool to 
roosst tft&pwatuF©* ih© flltr&tft was ad.c#d to 2 X* o f  ooia 
w&t©s* »lth isanusX atlrriitc, & m d  U m  ausp^imioa aXXa^od to 
©attX# (not# 6}* ~o# orude proeiplt&t© was &*pf»r&t*u fraa*
t&® isolation by filtration, &tr~4ri©4 owornl/hfc ©nd ro~ 
ory&talliftad from toluon© mot© ?}* S'h© jiold of /#lxow

„«v2-fe.oiao-b^nitroqmaolia® siting at l 6 3 *2 » l 63*2  amoa»fa 
to 13.6 g# i?yil

knaXyalft* CfXoulmtad for -* S'/*XiI * 3*?3j
round: 3, 5?*X2, 5?*0X; H# 3*93, 3*90.

1 # / s t a n d a r d  f j x l a e o  h y d r o £ , & m * t l - o n  b o s h  of 3 0 J m i #  v a l u a *
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wmm asset f o r  %n» s s s iQ n o ly a i**

2* thm h®mte wm * iMtwrssd m pproximot s Xy two thlrda la Ik s  

-oooilmg both mod' sliowsd l a  aaol f a r  tw e n ty  alaats# boforo
tbs l i q u i d  sitmalii wos oddod*

J« fho i n i  a t  ta b #  wss fro m  th® boob osp s&4 a

s o l id  pl'Og osod In pXmmm o f  s p rs s s o rs  gangs*

4 * tbs tsmpsrstor# should b# csrofally ohooftod* fsapsro* 
taros show* 170° rssalt to, sobstsatially Xowsr yisldo*
5* fhs boaii oontainod a  ooasidorsbXs aootsuat of solid 
si&iorial sad was waskod with f oar par llama of
dtosono* S; . . r

6*  Allowing ths auaps&siois to as it la sad soogulsio# 
foal11toto* tb s  subsoqaoat filtration*
7# A p p ro x io o to la r 50 0  m l*  o f  to iu s a s  m r s  iHMtuirod f o r  tbs  

r o o r y a t s l l lo a t ia m  o f  X2«*X>* g * o f  o rad #  2 -am ina«*6~al tr o~

quiaaiiaa*

iMixno^jpMr ojun&uur oaiAtti i'MaaoiiXitt
ton garsMs 1*053 swlo) of 2*M«»lno-*8H»itrooutiaoli&ot 11 

IA* l«0£>$ *®1o ) of to loan* aulfonyX ahlorldo (no to. 1)# cud 
§0 ml* of 4*7 pyriOlna (ooia 2) wara pl&oad la a 1$0«hk1* 
ro-4iid*bottoaod flosfe oqaippod with a stlrror sad.
rsflttn soadumssr* tbs aul&tioa was stlrrod sad bootod atalor 
rofiux for two boars# ibsa ooolod. sad poured la to q,00~
503 »1* of wo tor*- ?feo bright jrsllow solid was aaparatod 
from tbs oolotisn by filtration sad waskod, wall with wstsr.



eattor*



soiitefitrated hydroohlorie ftoid' add# & 1»' 30-ml * parti one *
After ate 1 11 os* of tte titanium triehterlde solution tte 
r#a# tite ms# «6i boiled far flee minutes* tte a coated to 
room temperature la am la# bath* 2 hie solution was' md# 
basis with ooasentratea mmmtmlmi. hydroxide* saturated w ith  

sodium eh lori 4# and extracted with six y&3~mX. portions 
of otter* tte otter *xte«U were eteblmd and eemeatreted 
on * steâ . bath to a velum of 300 ml** decolorised with 
charcoal* filter#* ate tte filtrate 4*1*4 ©we* 
sulfate for IS tear#* tte 4rylfl£ «|«at vn ** oared* tte 
otter eatamiitoated to p0 §§X* ate ttea 133 ml* of tolas no 
#44#*0 fte eolation was boiled ' until tte odor of otter - was 
a# long#? dia#**&*&!#» then decolorised with charcoal and 
rdftitered* am addition of dtelljr to tte cool tol'ooa# 
solution* a floe®utent suspoasloa of marly suite 6̂eaiiao«*J£«» 
p.*t#X f im u l fo&amidoqaimo 11 no form** tte product la oastabl# 
ate cannot. be Isolated under ordinary laboratory conditions*

§-**a S0-a**p-t'Ourt * & u teteAsiiiio^ M o m * *  iu&
ddXdhro&Ata

dry hydrogen. broaelde gas was babbled Into a dry ethereal 
ablution of d̂ eal ae»2«*p~toly Is ulf onajaldogulaoi1a#» prepared 
as above* until precipitation was sample fee* Very light Ua
crystals formed readily and war# separated by filtration*
I'te crude product was dried overnight la a vac oast dee lees t or* 
ate recrystallised ones from absolute alcohol (note 1)* fte 
nearly white âaiftm̂ wp̂ telylsulfraatedoaiiinfriitt# sou**



XB6

h^drobroaade monohydrftto wmm dri#d unamr v m o m m  at room 
tomperfctor* (aoto 2) la to# pr#*#&«# of (tfkMpfewm# pentoxlto* 
thm prodoet ^  lt«d at 1SS*3-X59*2 (4«eai^d8iUcml«

Aiiftlfclii c*X«al*t#d far Ĝ feligljQ̂ s.MSr̂ l̂ O o# i+6«6£|
Mf Ĵ oiiadi Cf %6 *9?9'f Hf %«5^*

U M i
1* AprroxlMtoly of to# aalt traa hydrolysad to thm
fraa-bas# during, i^eFyataXXimatlocu frmpm,o 1*1 «ai Xaaa 
•ultabl# mm a  raerystallliiog silfint, ",- 
f* Baa ting. to# aampXa at $6‘̂  dariti# to#- dialog j*r©«adura 
r*#aitod in il##olomtinn of th# i M U  sampi#*

la i 2>0«*mi. b#ttk<*r elamp«a on a*to#mbato worn plaoad 
30 g« C*35 *aaX#) of claaa i m  filing# C»ot# i) and 75 ml* 
of jm ae» tie aeld solution. fft* ml a tor# aaa maahattl aally 
a birr® d aod vtvttftd to S0~6O°* I w i r i w  (#053) #f 2-aaaIno- 
6~nl troqtulna 1 i a# wa* addad. to portion# ovar « 35 to ^0 mlaato 
pari ad* m d  aXlawad to #blr at 50-60° for an additional 30 
latent##* Th« ml xtor# waa filter®*! tot* and to# praelpitaia 
waatod thraa tlrn&m with, XS-mX« parti#!*# of $j& a oatI® *eld 
looto 3)• f to flitrato **# dasolarised wito a&araaal* 
filtered ato ooolad* tlw ©oolod mo tot ion wa# aaturatad with 
potaaalan carbonate* to# solid# eollaetavl on a sSLetoar fwaal 
and prasaad a# dry a© possible* ?h* solid# war# partially



16?

&ri#4 In  a wmmm  #*aio® ator and extra®tod fey te M o to t tom 

w i t h  four 100-sii* portions of hot tolna&o (not# 3 ). Thm  

oamfe toed toluene e x tra c t*  war® dooolorlM d w ith  charcoal, 

f i l t e r e d  m 4  cooled In  a earbon«dio *1d a-eh loro fera  hath*

The produce consisted o f whit© c ry * ta la  which weighed 5 l *  

and meited a t  112* 7- 113* 7° *  By concentrating the f i l t r a t e  

to  75- 10® m l.*  a ceeond crop o f c rysta ls  wolgMng 2 §* waa 

obtained which faalted a t 110. 7* 112*7° •  the  to ta l  y ie ld  waa 

? jt* (8j»4t)«
Analytics Calculated fo r  C^B^Jfj. 0 , 6 ?.901 H* 5*691 

I, 26.39. Founds e, 67.70, 6 7 .4 6 1  ti# 5*§§, 5*91f 8# 26.15#
2 6 .2 5 .

I t a a
1. Forty mesh Iron f 1 ling* war# M t a e d  twice with ether 
ana allowed to dry*
2* The volume of the rccetiM nlxt'ore should ha ta*pt at 
a because the produe t la water aolwfeie*
3 . The co lid a  nay fee . extreated  w ith ether, decolorised and 
Sfcelly addad to th© ether. Th© yield la con* what t 1®war
{/VI 101).

2#6-iiIAMX»O40»aLl«^ M0i 0htlhF«M *
ft i stirred solution ’.of .2 #• {.00125 m o l * }  of 2 .6* 

dlanlAoqoiMlinn'.;i«k 10 ml. of absolute alcohol was added j 
dropwlaa# a solutloa of 3 ®l* U ®3 mole) of concentrated 
sulfuric acid in 3 ml* of afeeblate alcohol. White crystals
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rwa&l 9 wwro m  *  &&*hM.r tw sm X m&  d r l*4

i n  m vmmmrn deal oca tor ©wwrni&ht* thm praducfc mm® rworyofcwl*-
H f c W  f*«t '90 «lw @f. f t l i ^ l : 2 of
vtiir* ” ih® bright yoilotf ^onooulfato
dMoapoowd of 2X9*8^2J0*®a *

Aa*ly*X*« Gaioulwtod for C# *|2t*0&i
Bp *̂ .*31* JfOVIISii$ Of i|,l*̂ Ĵ} Up %*US*

2 » ^ u * i i ^ 0 X f t o u s *  h M Q # m & m * . t b

Th® m m m p h & M & h m -1# w o  & r # p m r ® &  i n  u»« i n o  moanwr &» 
fib* ! « t  ml* o f 05^ fAmphmrie 001# {*026  a $ l t )

In 5 Ml* of ab*ol&t» alcohol wo2*0 um£ and thw womlMag salt* 
of tor drying w»* rwerys foil Is wd from mil approximately f?l» 
ftlrahoX 00lull ota* tenon 70How 2 »0-dlam i a<sK| minol 1 no mom®~ 
pho«j?h*t* with o#oaap**lttan .at 21 f#0 2̂ 3 9*1°*

AMlfolot Cal«ul»twd for G* %2*§3x
Bp M p Jfoondi Op 4^2*01# %2«10| Mp
**& 2 f i»  16* 0?*

. £ 9&»i>XAdlft€fe91ftC!^XB& JHSgMlgsaift 

Flv«-tonUiO of a g w  of 2 » 8~dianlao^ui mol law ( «0331
m&lm i woo stir rod with £ ml * of %?,* hydriodic wold and tho
solid# «oll*ot#d on * isSohmsr f tonal* Tha slightly 70How 
@ m p « 4  oould not b® raerystmllisad from sbsoxnia aleohol 
or v i M  with wfchar without dowmposlag ttes wit* ftis ft§«* 
dlŵ lrioquinollao dihjrdrladida adhioitod m® molting point 
bat a low! 7 daoompossd to & solid blsoic mass on hmmtim? to 200°*



1A9

knmly&imt aatomtafead tor C* 26*0%;9 9 J
Bp 3£*&r* Fooxititt Cp ii^*t5f X*#

u t m m z m m i m

f»o-t#nib* of ad|£i*te of 2,#<*41a&tmoqutiaolIn* («0O125
mol#) was diaaelva* In SO «1* of toloaa# ana dry syd ro&on  

brmi&t. fey&btfed imta/tls# aoluilfeb d®it|>l iMiooî liftlock ,«*• 
aompl*ls#« 'Tba 'orf&tMl* worm r*ia#4»* tram -t&#' • aoliiti on ‘&y 
f liferafetM and drlab in * vaeaute da*locator* fJbe- 2*6- 
dl*m l£U»q uin o l X «#" 4 i & g & r i f c v o m l d m  t %  %  w&lfc# ©ryatalXin# 
e&tj>#uad whiofe ml%*4, with dm-om&pmitint* m% 3ff$3~&90# *f tor 
oi&# ro#3̂ «tm̂ li*«tt#fi fr©*4 afenolufe# alaobol*

daftly*£« i £«l*ulat#4 for c^E^yiftBr c* 33*&?l
Bt 3*<*S* f@«»48 c# J3«32i a# 3.?3*

la & ferl#tt»*jr*F Cl auk «a# #l«««4 *h- H* (•8025
m#l#) m i 2 $ d~4 1 aminoqul mml in® « ±fe# a lamina #•• dtaaoi?*# In. 
13 ml« of SU bydrooblorie acid *i*4 > ml* f*D%2 lool*} of 
ae*tlo arifeydrld# *44*4# loUwid fey a ftrawlously pr#p*r#0
aolmtlof* of ̂  g* of ttodiin aeafcata ferlhy&rmtom i n  50 ml* of
■aat#r* b̂* a.alufetaa '#** /for »*1r#ra&
m! a at.®» and lima #aris#4 on a ataaa featli to $0° and atirrad 
f or feat) minofeaa • fha ablution. w*a eool#4 and 20 ml* of 
b*«i*#n* #44#4* Mbit# dry®tala *#p»r*fc#4 r#&411y» -worm aoi- 
l##t#4 on. a snontiar futtMi ana wâ haa firat wltn
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%bw$k hot #y#loh#*ft£»#* t m  prodwot w&m rwcrywtwlllftwd flNM

Abmolato mleohol aad driod la  th *  p m ^ t i  o f pho#phoru# 

poatojdd#* ifh it#  d*m««taa4do«»2^«loo< |u iao llao  moI tod a t

JUtolyolot c«le& l#ted fo r ®xx%i®3^* &S*66 | II* 5*51$

m9 z x * y n  ftraafti o# &S*?4* a# £ *% *  S«79i 21»t6»
2 1 * 0 ? *

tiXIEXtfUO&I£fc

l a  # pOO-ol* #inglo*»o#ok#d rouad-bottaiaod flmmlc war# 

pl*ood 1? g* C *10? mol#) of 2»& ^ i# ftln o o w lM lla«»  3 0  £•
(•306 mol#} of potoomlta* mo#tit#* §0 m l* of wmtor, 280 ml* 
of 9SS uXoohol mad 2>.?  g* .{*112  mol#) of l~ohl0ro«*>» 
dlott^ylMdaapropaa# odaohydrobromld# • 1 mmgwatl® « tirror
was add#4 maa th# flooic wwrmotmtoo by # roflyyst aandoooor*
Th# MjUiar# #<m w tlrro d  mad « t r ^ 4  to  eo«apl«to so lu tion*  

th#a hootod m l t r  ro flu jt  fo r  l&tJ hour#* Th# so lu tion  wo# 

@oal#4, mad# b*«X e w ith  sodium hydro*Id# mad #otur#tod w ith  

pofcmsjrium morbouw.i#* ¥h# mloohol mm# r#mov#d mad th# wmtor 

-pfe*## i i i m i t d  «#•§ w ith  1 0 0  ml* o f  othor* f l#  o lo o h o l'wad 

othor w*v# oomblnoO mad drlod fo r  two hour® w ith  potoooiu* 

hydros id# mad ta®a o wo m ig h t w ith mag-# ami am #ulfm t«* A ft& r  

romowwl o f th# dry lag; wgoat* tfco mtlwr mad olednol w#r# r#~ 

sa#w#€l oa « wtoo# hath mad *  ooolX rnmouat o f uaroootod mid# 

ohm la  .ooli#ct#4 by , hooting ih# rwoldtt* t#  &&9 •#% a ?»»#«* uro 

aX l h  m *  ih « r© ila a # ira m  di;#*olvod "la -lO.-mX* of absolute
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aXooheX and %5 m l*  o f $1% fejrarXodio acid  la  30 ml* o f 

absolute ftloohol added* the ao llda  were co llec ted  on a 

SmmMtp funnel* washed wtt& e tm r  shd dried  la  a waeuam 

dealeeftio r. 2*£miiM>"»&»( 3 -d ie  ttgrlaalnopropylewd no) -q u in o lin e  

d lh y d rlo k id m  !« »  reerfsb ftliifted  from absolute .al©o>ol'con

ta in in g  -sewers! m l* o f 47$ bydriodlc meld* ?&• product 

em m laU d of l&mm. fa l lo w  d ry * te l*  which 36 &• (*§,6*3$)

Add appeared to a e it  a t 9S* 7* 96* 70 # p a r t ia l ly  re a e lid lfy in g  

then deeam;>osed a t 162*7-*165 *7 °*

A nalys isi ca laa ia tsd  fo r  C3_4li^.g^»3lil» a* 36*38j 

H» 4*961 fi» 10.60* found* C9 36 *14* 15*941 4 *§ 6 ,

>♦001 It* 10 .56 , 10 . 26*

2~Ai& 1 M»fr» ( 3~ i4& f M f  EftMXM 0 P3 0 Ff U M 1H 0 ) -*011*01.1 If*
TOX8¥*Ad&& d&I&E

2 -* mincM*§» ( 3 -d le  tdiylsminapropyliw&tmo)-q u in o lin e  dihydro-

Iodide g«) wee trea ted  w ith  30i* so d lm  nydroxlde• Xh#

m ixture was saturated w ith  petswmlvm carbonate m d  exir&olea

w ith  three 2>-m I* portions o f e th er w&leh were combined end

d ried  over maajsestusi sulfate* the ether wee resowed cm. ft
eteftft bath and the l ig h t  brown viscous o i l  trea ted  with 2 ml*

o f fejrdrebreMtle fteld e r f# ta la  formed re a d ily *  were

co llec ted  on a Buchner funnel and d ried  in  a vacuum deale*

eft to r .  thw  white w all wee diasolved in  a t solute a leebo l*.

m tm r  was added u n t i l  the e o la tio n  became tu rb id  end then

the m ixture wee cooled in  a carbon di©xide-chloroform  bath .

fbe  • alt was co llec ted  on a Buchner funnel* wee had. wi th
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* t o * r ,  wadmr pr*a»-4F# a t 56° fa r  IS  to u r*

i n  t o *  p r *  * * * * * *  mi p h r o p b a r u *  pm%mx i d a *  f b *  p r o & u f t t

d«e*atpoa*d a t  201*6«*203*60 »

m m Ip & lB i C*JL«alat*4 for 0* 37 *001

1* j»*2&i ft, l®»$d* F*%»li c # 37*#%  37*511 8# 5*50# S*4&f 

i ,  10*67# 10* 30*

I M »  salt «n*ss r«ary a tall is#4 f n m  mbmlmtm ml&mhml 
and *rl*d in m y m m m m  <i**iaeat*r at r M  tamgiaratisr* in to* 
p r*» *m *. mi p#i&sait*ai hydroxide 'I# ' *oXlr*;t*4# fra* *o lv *ta d

dtooaspoaaf, a t  209*v *£ ll« 4 * *  to *ly fc la*X  valua* *«r». 

raapocid * lo * « l$  to ; to * mQnohy&r&te. \  ; *

A a * l j r * l « t  C a l o o l a t r d  for 0# 36*0^4

m# S t ^ i  S» 10*51* toundi f t  35*96*. 35*92-r a# 5 **3 * 5 * *9 i  

13*641, 10*??

S*A^iBo^«^(>-^mtaiaAMi i  o f* o m fc a v o  i ̂ i * Q U f t &

totstwt A
la a lJa-isi* roaaul-tot voaad flaak ##&taintng a m&gtm tia 

atlrrar war* plaead 1 0 *4 g* {*0$ i o U )  of 2 « a h l * r o « d « c i l t r * *  

qm iooila* and 23 g* {*20  M l * I  o f •  to jla a ln o pmpmnm*

fha a#liifct#*i »«# ha a lto  1* * 1* *11 hath w%& vapor allowed to  

®*o*P# tit*til tb*' vapor fc*»par*tur* had iMraaaoft to 170*
ISO0 {m&to ! } •  1 eoadaaaor m*» thoa aoontto o& to * f  look and

to* aoXutien £ *a tto  udd ir ra flttx  f a r  « U  hoara* cm coo lin g , 

to * mix to r *  a o l ld l f l t o .  Th* M ild * 'w a r *  troatod  *1 to water and 

potaaaluai aarfeonat* and a x tra e tto  w ith  f i v *  103-m l«
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portion* of •tli#!11.* this othsr *atract* w#ro oorahinod and, 
drl#d ovor aftgftOatusi suifsto* Tho stbor m s  ro&omd on ©
•team bath* and tho roolduo hosbod up to 225g {note 3) smdor 
w»bor pus&p mfttgu&i to ramrsr® •xs<t»4 old# oh«ln« fas dar& red

3-dlothjrXa^na#^par^mino:)*$*nltroquiboltno (noto' 2) tn 
dUitlvil in 10 »U "tl jW# soott© ©old and sddod port!onwiso 
ovor * period of **S minutoa to s stir rod a us penal on of 15 g * 
of ©loan iron filings in 75 1̂« of >> acotic oeld ©ants! nod 
im ft bosfeor ilnpd on a atom bath* Th* to&porftturo of ilia 
Mfttaolftid roogont oft# topi lit 60*?0° during addition of tho 
nitro compound. Stirring and boa ting woro omtlnttod fee*
3© minute a of tor addition of all ib# nitro compound# Tho 
blurry ms suhjootod to fil trail on and tho. fix tor .csko mohod 
oIUs fit# 20-siX* portions of 5$ sooii © said* washing* and 
f11trot# «#ro cftstMnodt and md* boolo- oith potassium hydroxld#, 
Mturstod with potassium oftrbonftio and #xtraeb#d with four 
S0*siX* portions of athar* Th# othor ms rraotftd on * stmmm 

bath &i*d tho rosidoo diatilXod* Cruds &*«mlao*2~( 3*di - 
othjlft«dMproprl«Aliui)H|illMlliio was oollostad st 163*170°/
*01 mm# ■ (not* 3) os a light yallow viscous oil* Tho ylold 
of tho crado produat no# 6 g. (<+£$) feasod on 2*#hlaro*d~ 
nl tr ô tti nollno *

isls&i
1* Tho *sid# tholn” sppsrontlj eoatftimd soms low boiling 
(130*140°) impurity whioh mma sllowod to distill fron tho 
solution#



Mm Attoopt* to distill tho nltro OMpowd *t lot pr#fl ^#
{*001 mm*} wor# unftuoo# #*fal • to loo lot# th# nitro
c-om^aanii by roorya t o l l !  *#  lio n  wmm ulna u&*t*ftoo**fu1*

1* T#M*TOtUTO# lH dlotlllOtlOM *T# ftOt t#J^»#TOtaM* *

M i h M  0*
In * l£N>«wsl* round~b#ttaai#£ fl*a& nontwining & isig* 

notio *tirr#r nor# pl**#d 1* g* C*®?? ml#} of 0~*ain#*2~ 
ahloroqalnol 1 m# and 3 2*.̂ g* C*I5 Ml#) #f l*#ni,n#»3»di#tliyl- 
ominopTOpiiftO* ffto flmok no# plsood in «n oil bath m d tho 
oil ho*tod to 13Q*X10a* tbm •oXatlon via m ttr rw d  m d fcopt 
i n  tho oil both for %§ boor#* Jit tho ond of this poriod 
tho «jct«mfl torporot.i3?o woo rolood to IJO-l^O® {&d Mlotai&o# 
fo r  1$ hot*ro* ' yorih^/tho 'X#tt#rj hbofcitkgf 0#fl*Nt, %im' roootlon', 
mistoro aolldlflod# tho oollOs w*ro trootod with otrong 
3>ot*.«atluift hydro*! do# oolld potiooium #mO#n*t# «no #&tr*ct*d 
with oth#r on til oil ©# lor woo rooowod from th# wo tor phono*
Tho other woo dried oast roMVod cm m *t#*at both, whoroupoct 
000000 "old# #iolf*f* woo XHiwovod a# to 10Oa# «t 1*5*2 am*
¥fco prodnot wo# then di abilled £ r ® m  m  Hi ole**# ©till undo? 
roduood pFoooaro# awing: on #11 both* Tho orado prodwftt* 
l i * 2  g# diotiXXod (po t tOMOTOtaro) o t Xll5~l')0V*0Xsss«

*0 0 tho bool* af yield on# parity of tho- ©rod# prodaoi, thio ttothod 1* rooMMAdod for tho prop#ration of $«Mtino*£~(3<*&i* oyyiiolo^wop;liml&o) *qulnolin* in prof or* no# > 0 kobhod A* it1# bollowed bftot *. bob tor yi#la. in gothod ’4 ■■ would bo obtained 
with longer ft#*% lag of th# two oonpenont#* A 'probable Imparity 
In thi# pFedaet 1* S~#£0in#~2-oft loroqai, noii ra# *



195

Tbs ©ruds frss pirspsrsd in lbs mho vs. mstaods #ss
host jagrlfio* by •«wtni«B to a soli sad mt|«t»iUwiiM
o f  t i m  limit*

0 -4 & 1 & a * & »  u  *h * o f t u > m i A J i i  s o j ^ a i s o u i b

- li-fi mdaiiJ^isrir t*Q$9 m i s )  of mold
«# mdlsO to 2 g. (*0a?3 win) of ofoOs CmiUh8KHdM3-41- 
^U^lmMn^prop/lmmina)»qtilnolinm, ssatslnod la *a Is* both* 
®#igt*b yslloo erystsls fomsd rMdily mad w*r# ©all* ©tod 00

f t
m mm^tmm* fa&o*1* Ths smlt «*$ drlmd la * vmsousi dmmlcostor 
mad rssrystslli&sd from sbsolut* ml©ohoX (not# 1)« *h# yisld
fesasd oa th* mmins m m  t*5T e* (6a*2>) of bright, ysilam 
product vrhich. Ossoapossii mt 13%.<*~136*^a* Ittalysl* In4i~ 
ostsd th® smlt *s* aolv»ts<i* fl&* compost iioa of fchs solirstsd 
smlt ©o respond* clammly to th# dihy&rmi#* Hosting, for ifi 
hours mt 113° uador diJmi&lshsd prsssur* la tk« prsssas* of 
phosphor as psatoaid* did not ml tor tho ©©imposition of th* 
salvstsd ssltu

Analysis? Calsdlotsd for C^S^i6.^«2SI*2%©• 34* $61
*, 5 .3 6 1 ## 9.33. Fonodl Cm 33.9&# 33.931 H» S<4§* S.56| 
s* Mu03*. 9*T*.

l2Mft
1* -.Absoluts alsodel. m m m  prspsrod by b o ilin g  sssinarsial
shssim bs slaohol with ©ml©lam oxld# mad d is tillin g  tho
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oloofcoX from %%m s lu rry *  Lsrjr oXeohol i.® otooo&afcoljr aw ® s*  

•mry fo r  tho ro or y o t  m 11 i  % «11 aa *

J ^ u u a M M  ̂ misiti^iiioiRo ) *4«i«afci*£
YiM8KJI0Ma*iM

Two gross© («00?3 aolo> o f or ado §~ su&i a#~t ~ {3 ~d l  o t&y l  ~

mtalaopropyl«Li©ifftO i ~<*ai&oiX»e i n  m 50-̂ ai* bomter vm tro-otod
w ith  > siX * (*091  1aolo) o f bydrobrool© meld C^S^). fho ®©Xn~

tiom  mmm i i i r f i l  mnd coaled Is  «a loo both* tho lig h t. %.m®

orymtolo whleh t&Fsmc. woro eollootod ©a a F&ohoor f«Kta@l#

thou drlod 000 m ig h t  la  a t M m  do * i  too tor-, ooa ta la  lag

ro ta a a im  hydro&ldo. fbo frroduot » **  dlomoXiroii la  frooh ly

jro rifio d  abnolut# a loohoi, mad 000X06 la  a oarboh dlojtldo~

ahiaroraM ^ bath* Xbo a llg h t iy y o ilo w  produet 'wo® ©oXiostod

as *  fiSabaor 'fuanol* waanod w ith abooiuto o thor end dried

unuftor d ia la io h *4  p m « « n  a t. 56°  fo r  XU hoaragla tb * proooaoo

of phaopharua poatoaido# 3~di© thyXaalaarropjrl”

ami®#H%uln#llao trihydrobroaido (X«$0 g# 4?*6^> which <!#»
OMpaaad o l i t 9 *.^-135 *40 a s  ofetaiaod ia  t h i *  proaoduro *

A M ly a la i CaiouXatod fo r  C ^H ^I^ .»3ror«  0 * 3?*30|

t i  5 *2>i «* xo .aa . Foundt -a, 37 . 41 ,  3 ? a 9 i «* 5 . 4 6 , 

s.%o* *» 1 0 .9 6 , xa.aa.

u m m ' i i Q u m  m & m m m  m t k  

Tho abaorptian apootra of 2 ,d-*61aa&iaoqalaoiloo, mad 

tho ■ trtbqpdraferamidoo of 2*maiiao-*d*{ 3~dl® thylaainopropyX**
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no) tarn ma*X l4Htf,aopropxlftialao} ~
quinailn# * m r ®  obtained fr&& relation* prepared f r o m  the 
p r & G m d u & m  outlined on p m & m  d3 « The staler extinction eeejfflel* 
eat* **>re eeieulftWtd jTra*s % h m  Kbeorpttan det»# ehlob 1* re- 
o«r4«d la t&blen 1 5 # *nd 1 6 , ueing the famul* given on 
p*£* 6 9  and t ‘m  staler extinction eaefflelent* platted fj. 
the wev* length* i n  figure ?.
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OttRAViabit ABSORWiaS m * A

2-A a l n ® -0 -{ 3 -d i# tS » y l**tla o ja *d j> y l**ln o ) -qsu lno l 1 n«
t r t  iiy d ro b ro a ld a

C y t P ^ m *  **!• *fit. 515.156
3«lnott 95̂  U m M  e«aM>trtU«at 0.07? «s</25
£ * ■it * * 1.00 wa * * 0.597X10 a o l « * / l .

X £xiO~3 X to €.X1Q-
220 .230 36.55 310 •052 8.72

■' 225 .176 29.80 315 •041 6.8?
230 .193 32.30 320 .030 5.03
235 .220 36.88 325 .029 4.86
#2*0 .238 39.88 330 .025 4.I8
*45 .235 3940 335 .023 3.86
250. •234. 39.20 340 .028 4.69
«&'. ' .255 42.75 5- ' 345 -;«34 5.70
269 .303 50.75 350 .03? 6.20
265 •375 62.80 *355 .038 6.3?
#2?0 75.20 360 .03? 6.20
275 74.30 365 .636 6.04
260 •355 59.50 370 .035 5.86
285 .2+0 ' 40.29 375 •028 4.69
290 .150 25.10 380 .025 4 * 1 8
295 •U6 1 9 .7 6 385 . 9 1 9 3.18
300 •092 15.4O
305 .070 11.72



• ' i m m  1 6

ouwAVtaiwsr A»aoswiOii ;j*.»A ; \
' ~ s' '■ ’

trihjcirabr^ii $«
tfel* *ftt« £l$*l£6

9&&. Alaehel- 0an&«&t4r*tUms r n & m / Z $  ml#
E m m ■ % m 1#^0 &&• 0 100I00A*

2L. -— £
220 •149
225 .10?
23d .120
235 .1+3
% d  1 .174
'2^ ; .296
m > .22?
3SS .233
260 . .258
vJpap*. ■;•■■ - ■ •j«':.".
*270 '' .̂ •3188 :
275 *320::
j m .252 “
.28$ .282
270 .137
295;’ .112

..500 .070
•305' .05%

e n o **3 X
1 4 .8 8 ■ 310
11.30 315
12.68 320
1 5 .1 0 325
28.38 *330.
21.50 335
23.79 340
24.62
~zr«a. 350
32.20 355.
41*40 160
■ 33.80 : 365
26.52 370
23.43' 375
14*47 3 8 0

11.82 385
. 8.24 390
5.71

,,.Ji» liMC3
.035 3.6?
.026 2.74
.915 1.58
.013 1.37
*(Rf 2.02
.016 1.69

.913 1.37

.024 2.5 3
•923 2*42
.021 2.71.

•926 2.74
• .916 1.69
*911 1.26
•019 1.36
.910 1.06
.05# .53
.950 •53
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FIGUKE 7 

ULTRA2 10 LOT ABSORPTION SIA.CTRA 

. 2 ,8-Diarninoquinoline
+ 3 - A m in o - 2 -  ( 3 - d i  e th y la m in o p r o p y la m in o ) - q u i n o l i n e  T r ih y d r o  b ro m id e  

0 2 - A m in o - o -  ( 3 - d ie t b y  la m in o p r o p y la in in o  ) - q u in o l i n e  T r ih y d r o  b ro m id e

o l v e n t :  95% A lc o h o l7 8

75
72

69
66
63
60
5 7

54
51
48

45
42
39

36

30
27
24
21
18

15
12
r.

,Vo

220 240 260

h a v e  L e n g th ,  m /V



i§* Cbriatanaan, Fiwd* 1/53 l£*£* Cbaa. &»£•# &l*s«Hirl Softool or kina a and ' Metallurgy; ' £•£• liilfvfil tar of iiarylaad}?ltld of Thmmlm* tynbh©bio ^ U o a g » l U i e l 4 * U  ¥&•«£» dirooted by frofeeoo-r Jtathan b* Drake 
majors ^rgeolo Ghm m lm trf 
H lnm m s ?ft?eleoi and laorgoaio Cftealotaryfage# in &he*la, 201 . i@Hi la aba brant, 236

The eyatneal* ©f at* quinoline eoapoanda ©oiifcOtiiijig, a 
anfesbitaont la the- 2~p©ai tian end the 41 a thy Xamlaop.mpyl-
aila^ group la in© d̂ peoltleii* la doaeribed* All of i:.®ii«
o©«fw$nii4a are new except 4- (3~dietl3y loalnopropy leeilno} -2«* 
Mt&ttyqulaollao* To© of thoae a^pooad# have been submit
ted far toxicity toot#* In o a n m t i a a  with t h m m *  drug© the 
preparation of tveaty-ano additional now ©o«yp#an&e la des
cribed* a itention ftaa been apoolf lceliy directed toward 
bis© do temi nation of m pblm m reaetloii eondition* ro ©alttug 
in good yield* and methods sul tab la for large seale reaction* * 

Tftro* ©f the drag* ©or© prepared by alkylating the 
2-*ub* U  tuted-o-aainoqalaolln* with l-a&l©r©~3-di © bhyXaata©~ 
pv&pwm * 6* { 3 *0 lobby laadnojpropy Uolao 1 ̂-«»thesyqali*©lii*e# 
2~©hl©r©~4~ (3*41 # thy1aolnopropylaa&ao ) -qalnoil a# and 2~ 
ami a©~d*( 3-die thylaoittopropy lamiao) -quinoline were pro pa rod 
in this j^anaer* In tho prop©ration of the lattar drug* 
poaitiaa iaoisar* ©or© peoelbl# and a proof of a true tar# in 
ineloded bo ©ho© th® •preferential petition of alkyletlea* 

5̂ C3*oi©bhyla;.tin©pr©pyXaaln©)-oarb0abyril •§§ pro*



pared by theee14 hydroXyei % m i m t t tm r (3~di# thyleal no- 
propylamlAo} -2-*&e thoatyqui noline or 2-erilaro-o- (3-d I # thy X*

-fee drug#, ¥•*#- pf̂ phred, qitlltsXnĝ  * ;e»beiituted 2- 
a i b l a i ^ M t u l n o l l a e  •  d -  ( 3 - u  t o  f c h y l e ^ i n a p r o p y  l a m l a o )  - 2 - p b # i i o x y -  

quinoline wee prepared ' by meeting 2-©hXore-b-(3-41«thyl- 
emXnapropylastino)-quinollne w i t h phenol* d-jy#ino~2-{ i-di- 
ethylMlhoprepylaedne }*quixxeliii« **« prepared by nwtliig 
2-#hX#r#-d-mitroqminoline with I-Miiio-i-di t̂hy Xcuelno propano 
and reduolag the ailw group* or by treating 6-«ino-2- 
ahXoroqulnoXina with l»Mlno*3^i*thyl«fldnepropaae»

The following additional new eonjKMin&e were prepared* 
£-talnoearbo#tyri1, noaerbo# ty riX aoaohydroehlar 1 a**
d-Mino^-ehlnreMlnolXa* aMOhydrobrottlde, 6~«ialno*2-e'hlere 
quiaol in# sgoaobydroehlorX 4a » 2-ehloro <*£- C 3*41 ethylMiae- 
jirepylMlno)-quinoline dlhydrebroadda, 2-ehlero»&-( 3*diethy I 
Mino propylanlne)-qulnoli no d1aulT*ia* 2-ehlero-b-<3-dia thyI  

MlhepropylMlM)-quinoline dlparohlorate, &-(3*41#toy lanlno 
propyl ami no) -2 - phaaexy qul neXino dihydrobromldo * o--ni tre-2-p- 
tolylaulfonamidoqaiaolin#* i-emino-^-p-talyieuXfonMldo- 
quinoline, d-«ieino-2-p̂ toXyXeuXfonami4.oqioiaoline Mflohydre- 
feresslde aonetsydrate, 2* d-di Miaoquiaoi i&# f Z $ 5-dlesalnoqulno- 
Xine nanoauXfate* 2#6̂ dlei*lnoquinoli<ie Mnophoaphate, 2*4- 
dlasdaoquinollcio dihy dr Iodide, 2* £-41 Mtnonai nelina 41 hydro- 
broad da * d-aee ta*aldo-^-Mlnoqulnolin#, 2-a*aJUie-4- {3-41«thyX- 
aadi»opropyX«aino)-qainoXino dlhydrlodide» 2-mIno-&-(3-41.-



fcrlhydr aferMi d# f & ~ m m X n o ~  

2~(3~41a%?iyi$mln&pr®pyt$km%a&)̂ quliioltci* dlh^rdrioclld# cil~ 
hjrd^ni# ®.r*6 ^-#I s m i a m p r o p j l $ M l n ® ) ~ q i i i m ® \ i u ®

fcri hy<ir ofojrwi a# *

XaprowMats have &lao feften <&•£• in th® pr»pftr*t&o& of 
U m  faiiowi&g. «lgat eoatypeucut** l«Mtby l*&>"filtroqulaallnlviA 

lodt4®# tro~2^ulftaloa« 9 2~©Mdr®~o-t&i tro*
qulaolin#* d-ai troearbaat tyril# fcro^uin^lla#*
&» (3̂ 1#thjl«ala0{MNwy ) « > 2« m  tkoxyqaln o 11 n* * d*»Mina~
2~©tala**cH|mlM l i an* ami 2**au& lao«&~ai troquiaolta* *
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