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flmmosktn, (p&oainiltto)*

( X S ? )  f ,  w h o a  a d w i o i s t o r e d  

ooao«rr*ht*y with a mpFVwwwlww

^ c i g ^ e ^ - c i g ^ g t C e g i g )  t  ■

1 '  •

imett *» qo lalM  owert* a, earn %%m notion s ts tts .it wiwo*. italariii 

Whs® ‘imrfittwa dosage Itv sX i, however* P l a i n s
-•:. .. T * . .*■■■ _ .v;_ ■" X. "’i ;■ ,/ *

eh ia  m m m  te r lo a s  toiler w M lfts ta t  lo o t, th e  oo*t tw rlM s e l

which a r t  hemolytic afloodo** lae lts ilng  hem olytic ftatwl** 

which eoow tlttttaa m  mrlm® m Hawaii to  l i f e  as to  rec ttira  

Iw H d la ta  cassa tio n  o f th #  dreg and prompt' I n i t i a t io n  o f 

w lfofoas noam ra* to  -eonfcat these  advert* symptoms* Pisano* 

chin therapy It#  therefore*  :®*#d in  th# tre a ta o n t o f hmim 

v lv a r naliirin  only In  wary ra r*  instances and nxidor' the ooat 

c a re fu lly  co n tro lled  conditions*

Conmmmtlft am latmwlwo search ha t been oadcrtafceiK. in  

ttio oast decade* m8 r e r t le n la r ly  ta r in g  th* reeo a tly  te re ln a t  

*<X world war, to  find  a d e r iv a tiv e  o r .no&lficatie® of F lasue- 

chin which w ill  r e ta in  the  cu ra tiv e  s e t  loo. o f pl&snoehin, hat 

which w ill  ho le s s  tori©*
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A m m hm r of variation# of'pl*aoo#ltl&, rortlottlarlf with 
v#ri#»o#a in  tho t^ilK^XooioooXlorlMiiio gro^p htv# h##n jhmm- 

jmso* *t tl*# to ivorttir  of jgorrltift! oodor a oootraot roooo*
hr tho tom ittoo on oodlcol m m m m fa  hoioooa th# offie#  

feltm tifl#  toaoiirots **& thmlopsont aw! th# lo tw rftty  of 
ffotyl«»ft (4,5) * 0o« of th# toopowli «jr**t!*«»:l*od ■ mo S~(S~
1 »o»grof«r 1 OoolgMtoi i f *  

i t .  ohieli on# «kfcoitt«4 to  th# ft*rv#r ©ffloo for t«at~

«B(oi2) g«nci!(c?rg) 8

) n .  «*-18, 8?§

log es th« »onopbo*ph*t« *»lt, SR-1.S#.£TOUS TTT.

ITT. W -l*,S78-5 

f k *  8 * « 1 * , $ T 8  * » •  O T l f l T w l l y  p r e p a r e d  w i t h  t h »

p rioo r?  tm tm ttm  o f  o t tn io la f  a tawpt# o f th#  fo r#  ooopoondl 

fo r  aoroonlng i#§t#'a*sa M i t l t  a t  to o t Ion *»* f l v o o t o  rofloo* 

wMfttii o f projMfcratl#* oothoi# imott th a t  m old  load to  ttw 

optimum m m  th# and C lio lo a l tou t#

( I t )  txkdleotoft th a t tho. ooopoo&d might h# aojMtrlor to  rloaoo-* 

Ohio a t  o oorotlvo Iro g  * f* iM t o t to s  oo£*rl»t  i t  not dooldod 

to  *t*$r th#  p ro fo ra ttoo  «od proportlo# o f fM i i m t  an t f i t



s e l t z  in  ^ e tfs i l  r i t h  intim tlO B  o f rh ^ t  won

he th& ® ptl fmw cow- I t  ion® t o r  tb* p r e m r e  t io n  o f 

I t  w ŝ *lso to work owtf i f  p o ssib ly  confitioBS
wMrb would zp-.'lic£.blQ to  I n t m  p roduct ion*



4

m m m m m

W~Alfcyi Oowiwitiwo.s o f  SH^iaoqoiaoliBos la f«  hoon pr#~ 

parod in a worlotjr of way#* W vrn rm tr . (§) sBrylst#*! m  

* l * f l * m t m  eonpoonO with m

I H g f { C B £ ) e * ( C BH R) g im(cwg) g» ( c ^ e) gf

Tho hslefon on th r 'i position  o f p o in d  toe i s  mot staff ie io n tly  

ootivo to  p#Fiii% tho no* o f hronint or ehlortno in plat# o f  

tho iodim *

ishoitttofor #»4 labors** (14P) hawo propsroa ^.slScylawino- 

qntnolinos W  tho no* Of tho fersmp roaotloti on proporly 

ttitntoO honson# cmponnOot
0C3L

C H O f d g ^ l  C ffs 0

f h i s  wotted has not* howowor* fonad oxtonolwo opplleotioii* 

Xxtonstwo re p o rts  In  tho l i t e r a tu r e  (6t IS) ani our own 

oxperlenoo (4#1) ha wo shown th a t  iMslkyl doriT ittw os of 

aminopotnollii©# ore host prepared hr treating : sn Bmmmtmmtno- 

lin o  with o sn itsh lo  alkylittiii* ofont* noaally  m  alkyl heltde* 

fhms we wonlO here w ith  fl-lB, i¥§t
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O f- O

l* B
8R*C1

fhe  produats a r t. usually  saasltiw * to  a i r  ox idation , ami. 

they are ramdared s ta b le  by eoarartl&g- the® in to  .su itab le  

sa lts*  - fhm  -with

*B(CHg)gSHCH(CHg) s T O (C H g ) 5f c tg G f f (C T g >g *H g P 0 4

Our problem them, tarn eonrenlemtly b# separated into 

thr## seetieast
1* p rep ara tio a  o f l*halo^$^jro^pro|iylsmimopemtsme hydro- 

Halido^

M» Condensation o f 1-halo-fW Jj^propylsaiiiopentaiRe hydro-
aHalida with 6 -eaiae«6 *H*etHeayeiiin0 l la e M>

S. p repara tioa  and propart la s  o f sms® s a l t s  o f pa-l% *76

1*. Im th is  paper, -whom th e re  -tg mo danger o f  confusion, 
the  1-hBlo-S-iao-propylesinopeBtsns by droha1i  d e w ill  be re­
fe rred  to  as iS tdo chain*.

t*  8-A »ino-^»ethprycuin© liiie ’will, frequently, h e re a f te r ,
ha re fe rred  to  as saaalaas**
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m m m m m  of i^ h a lo -su i m m m M ttm

i^ rw ?^^ lg a rp r9 W k ,ilM M aJfeS iii tfci*
eoapoond m.n propofrod by tm  »«tltoda» fit# f l r » t  pro~
eoodod through" the  imt#r?s#it®to: X ~ b r o m o * # 

.which wa n transformed to  l~ m t m^$^4%hQWp*ntan* by two 

d lfforw nt iwthodwt

1* far tli# Oebriol syn thesis in  twelve poreont y ie ld  §

P
\ m  + pp(c?Tg)gocBg C f i f  + k A / * ( C T g ) s 0 C H j

0

«5SsSJ* N . C » <X
r  + 8gi(CH8) 60CH8 

k ^ C O g K

£. Ur the sodeaide eyntheeis In th ir ty -n in e  percent 

y ie ld i

CfT«0(CH„)-Br +  »*BI_ H e . Mhu CT.0(CTo) 5*Rs  4- !»*»

lHUftlno»fWaothoxypoataao was a lk y la te d ! rtdwetiwwly in  

xdzity percent y ie ld  by the method o f Cop* ( t )  to  l~metb0xy~^~ 

i<MKpyoiyl«»ittO gotitw  which ww* eo im rtod  to  l~bT*mo~&~lao~ 
CB#0(CBg) 8Wg t  (CH?)gC«0 | | .....f  CR^CCRg)gKBCB(CHg)g-tHgO

propyl fi«tmapemtan© tyrdrofermldo by the  actios* o f forty~*pri»  

percent hydr chromic aoid*

d ig0 (C tg)5|«CH(Cis ) g + m w r I  CHZW + ty(C lg)gisgC t(£»s ) sPr*
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B ^ fd r o j fp m n ta m l ,  obtained from. the scid hydrolysis o f  

&lh?&TQp*rTanc, according to the method of wenl **r«
the s ta r tirp  compound for the second method of preparation 
of l^bmnO'*f«-t£0 "*propfl'isinopent®ne byfrobro^idp* f-oydroxy-

i n s  r e d u c t l T s l T  a l k y l a t e d  w i t h  1 g p - p r OPT 1 r m ln m » 
secordirtf to the method of Copt (C)f to l^hvdroyy-ft- l m**

(a»s )gCH»T!2 + 0*CB(CRg>40t? H- (rSj^gCWWKOI^gW + Wg6
, PH*

propyl Si mln.opent*no* The product > »r obtained i n  ninety per-
cent y ie ld , was imp i r  «*»<? hygroscopic, end C!-;5 not .fire tho 
correct neutral ecu!valent* Co'wevey, e sample w*s converted 
to 1 ~by d r o w  -  f* 1 to-propy 1 g m 1 nopent a nr hydrobromide which fid 
five the correct imslyfsls,.

1-nydrory-fy|3£-propylasiinopen tano wcif converted to 1- 

brom-Syiso^propyleslnopentcne hydrobromldc throurh the us# 

of forty-seveft percent hydrofcroislc acid at XOha# or thtony 1 

bromide in benzene st lf)a»

^ ( « 8 ) 6 » h c h ( c h ? ) 8  | | | r

B

In a l l  the ft hove eftsos the l«»bror o«»S- l  y c -propy I ami no* 

pen ten# hydrobrowtde, remain toy as * gtwi-aoli-* or o i l  after  

removal of solvent, we? used without further purification  
In auhsecuont condensation#* I purified »a&pl© yielded the
correct analy s i t ,

Thar** war no te r  forced in the hrrm inntiop- of l-rrthow *f~  
iso-propylamlnopentsfie* There wes conaidarable ta r  formed In 

each browinatlon of l-hydroxy -f--i£o-pronylftyinopeot?me* This 

ter wss removed from the product of the acuieoua acid reaction



s

e i th e r  by deeantfttlerv from the ta r  o r throngh t m t i t n t  with 

wpereo* * th e  t o r  was not restored fros® tho reac tio n  m im  

thfonyl brafide#

A'l-tSkoagh tho l~broafr-S~ l s ^ propy lanlnencntaao hydro-* 

bromide- ohtoliNMl frost I*4nr<ro»r^s* i i ^ o>oorXooinoootito»o we® 

mere impure thnm th a t  obtained' fre»  I^ o th o g y -iWtm~pr®ml~ 

eelnopentane» tho e**e of prepaying l~hyiroiqr~tfc»l<o^p ro |y  1» 

•siaopentane i s  eeispisred with lHa*the*y-6-Jj^prepfl**lnopei}-» 

ton## nafcea tho fernep the preferred siethod*

th o  reac tion  of X~hydroyy^S^i8o*>oyogyia«.lnopentan* with ' 

bydrebrM le acid i f  p re ferred  to  i t®-reac tion with th lony l 

b fM lde %mmm  o f  tho d lf f ie o l t ic * ' tiiwolwoi I n  the prepare* 

t ie *  on# p o r tf ie t i lo i t  o f thiotiyX hreftite .end  beeanate of' tho 

OhoXltt' o f p ro tec t*  obtained fro* tho yeepeetlre  b ra ttlna tien  

reaction**

l-rhloro-«-lao-propTl»alnoi>»nt*ne hydrochloride. This
eoKpomd wai prepared hr tho ac tion  o f thionyX ch lo ride  In 

chloroform o r beacon* on l*4xrdroinr^S*i«BMorogrijioi»opo»toiio

hydrochloride* low m elting prodm t* wore obtained In each 

caeo*

HO(CRg)5M«»(CH8) s  H ROClg y  Cl(Cff8) gjm8CH(CBs) 8ei*’+  POg

Another group working a t tho tm iw tr ilty  of ce ry lan d ' hoi 

onceee'M  In  preparing high melting l~ehlero~;3-lwM ffonr 1* 

aalnopeatan* hydrochloride in  exce llen t y ield* by ro te  tin g  1* 

hy drow*S- l  to -propy1a»laopeat an* hydroeblerld*  with p u rified  

th lony l ch lo ride  in  po.trolom  o ther (90-100°) (I)*  f h i a  then* 

i s  the p re ferred  wethod*



tn  m r  t«vU «r work with th i s  s id e  chain , m  attempt m e  

mmito to  p n r lf r  the gut t r i a l*  p r io r  to  eoodeneetlem* f t  ho- 

casta apparen t, however, that I f  tho course o f the  goodeo*** 

tlenuwaa to  ho studied  i»  d e ta i l ,  i t  would, bo nemaamtf to  

woo s ta r t in g  m ate ria ls  of known parity*  I t  was a le e - f e l t  th a t  

tho processing o f tho condensation products would 'he f a c i l i ­

ta te d  tsgr th e  mm o f pore s t a r t  log m aterials*

ch lo rid e* f t  If necessary «h«a working n t h  I*cihlero-s- lc o « 

propflaminopentame to keep l i t  wodim sold# i n  n eu tra l or 

basic media, tho eewpownd will- a lk y la te  I to o lf  to  font the 

cyclic compound, y- l  ao-p iu p rlp lp c rld ln e , this marl ft station 

woo proven hf am cwperlflMmt whereby ant attempt was made to 

■iiitlll l-olilors-S»££|-proprloelBefettts®e* There warn formed 

In  the  d i s t i l l i n g  pot a. feu sid e rab le  m m l  of c ry s ta ll in e  

s o l id ,  e*t« of the  eespemeats o f which wee identified ee w- 

is^propfIpiperidlm hydrochloride* ■ glso* 1-ohloro-S-lfo* 

propylaminopemtaiie hydrdttfclaride'was concerted to W»lso- 

frepylpiptridliio ia- 'eî tr*<%W0 "pere#dlt-yleid‘hy t h e  action of 

sodium hydrcntide solution*

Cl(CRg) 8WfgCT(CW8) gCl" 9*mf »«C1 +  Cl(CTrg) gTOCH(CB8) 8

c u t e ® * )  8

p u rif ie d  l-e ts lero -5 -1eo-proorlaslmm#mtaiie hydrochloride 

was prepared from the- erode n o ta r ia l  im about sewmty-fiwe 

percent y ie ld  %  re e v y s ta l l! fa tte n s  using  eDaree* from
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co stftssm o v e  o r  • mrimo-

w in  ̂  § a t i » 3- i ^ r a p ! r r ^ r f  m u m

A lkjrla tlm  o f  i-^itiio-IMiotlio-iyfmlmollii# with l~brooo~$* 

jy^profyXamlmopemtmm# hydrobroalde was earrtod ©mt by a 

method wfelOh was e s s e a t is l ly  tha t deteribed by Holman ami 

Sefiomle (IS ), whereby the reao tou ts war# allowed to e e a d e a se  

.la bo lllm f ethanol* A® exeess o f S*o»ino*d*«eth©xy$otaellm e 

did mot appear to  he aeeessary* tho  onreoetoi m e lo n s  * 1 1  

separated from tho by fF oetlonol d i s t i l la t io n *  f t
was- mot pootlfele la  th i s  m n  to  get m clean eat toporotloa*

The r e s a l t s  o f  th ese  condensations mm m m m rl ted  im ta b le  T* 

i f - 1 3 t «y§ from th e  f i r s t  mm&mnmMm eontalsied s largo  

amount o f m elons* This so eo aa ts  f o r  th #  hifdi y ie ld  of .Si* 

l $ #J f § ,  sni. th o  low y ie ld  o f  SW*13,£*F0~i o b ta in ed  f ro *  th is *  

f f * l S , f ? i  from tho t h i r d ,  f o r th ,  and f i f t h  ooaieaootloo . woo 

te le s  d i s t i l l e d #  There was ewidense o f  deeoapealtlen  daring 

th e  f i r s t  d i s t i l l a t i o n *  The low y ie ld s  im th e  f i f t h  eondenss* 

t lo a  wore im# t o  th e  poor f e e l l ty  o f  th e  a id e  whalsu

S w o rla tlo a . o f the Hehraan POhonl# method, whereby eel!#* 
selwe s a i  water, p la t  -oooe- sod lm  o ee ta te  added a t a b u ffe r, 

was mood la  place o f t h e .ethanol, did  ao t cans* alky1stion# 

ffee preferettiiei'-FeaetiO n la  th is  buffers# «iwto?e tested to  
be hydrolysis. o f the X*bro«o*m*lB^propylaslmepentame•
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c o i B i K S A f f o i  o f  i * s i e E O ^ s ^ 8 g e . p B o m A i i s o p m i T j i i i  h t m i o .

bro«xi>? wire t% fttA ioi

Cosid* fid# etialsi ftaelana < * f ^ lE #s^i*S
fromt

fmire# m i m *Ol«» w$*+
1 $ f rm

*ia«
Cb«1

i €%0 (Cffg) |WHCW(Clf 5) fi 0.178 o .s e 48 40 21

i tX x OTgo(CH^) p
+ Hfer

0*84 1*00 41 84 t t

I I I m iC B fd  
+ W$T

0**0 0*80 m. «7 81

I? It 4*10 4 .10 m m SB

? 80(CT?«) gRSOrfCBs;).?
-^SOBfg

O*§0 0.50 m 81 I f
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cmmBmm  or mtm
Q m o m m  m m

T h e ' f l r e t  condensation i s  th is  se rie s  was vm  eccordin$ 
to  the  method o f n®hrm.m m i  Oehonle*' There *** formed in  

-the dried  e th e r e x tra c ts  o f tfet condensation mixture * Xarte 

mnon^t of the  nomohydroefelarldo of' ehleh wet

Iso la ted  ».m a tan  c ry s ta l l in e  solid* The eeitditiemfr re s­

ponsible fo r the  formation of t!*l«- s a l t  i s  the  dried  e th e r 

en tra n ts  war# -be H erod to  fee «  fellows*

then  the condense tie ii waa-.terminated, th e re  m§  s t i l l  e 

considerable "tmmilty of nnreeeted l-ohloro*5-iso-»firooy 1 a^imo- 

pemtene hydrochloride present* them th is  wee node feesic, 1- 

ehloro-B- t  eoHWMBPlonlmopoBt an# mn taken «p in  the o ther 

extract* This eompemnd, in ' tie#,, ey e llsed , ferning 1Ui«o» 

prepylptperldtne* and llfee re tln c  hydvofca ch lo rid e , which

8B-l*f 87B«

formed a s a l t  wttt* the  term inal m itrefen  im tho ride  chain of
eHfc*«)-

* iClCCHeJgWgCRCOljs)^!' S«flg..> ClCClg^IWCtCCiRJjg-— ► "tWC1

CHjjO
t# c i

* N ^ ‘Ŝ K 1
sw(afg)5m?c«(CTK)B

(% e

s»(«*8) giragcsfesj,) g cv

CrednXenee was Imparted to  th is  feeXlef h r on experiment 

hereby  a nlxtnre of l-ofelere-S*4 >o-WfoiiTl*M»tao*nrtfct»no m i

if-lB ,S 7d  im dry- e th e r .'eelmtlon produced in ,a  few week# * 

f i f t y - a i r  percent .y ie ld  of the wonobydrochloride of Pir~lS,P7*#
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iodtfteotiao of tti# m i k tm m ieh®Rl<r prooodar* aitorofer. 
h a i l i n g  m thm & l aoi.roplootd hr dlearoM i» m ®  m m  *«4 alth  

a f t f tr  ptrtamt »l*tare of m t lm h l i r m  sad m t ® r f  hafferod 

Pith .oofttaa ooototo la  tho^othor oaoo 4id not yiold m m  

opproelofclo oaoaat of iff-
Cao^oaootlofia o f orad* l-o^loyo-g- l i o - iirowlagiBOPiiQ.tma# 

hrdroohloyiti# with i-talao-i-^iitfeoi^rfm l»3llE0 in  noaomo 

aodlo woro-offootod ‘hr hooting tho a lx ta ro  a t  ana®# oat wolf 

hlghor toaporataroff* nm til tho mi îWTw war owmimollf hootod 

at" 100-IO80 (iao ido  t*> fo r  *e?*riil hoar®* iar«##s 8 ~ w la o -i-  

ao thoxroaiao lla*  hfdroehlorldo  ***■ mp*r*te8 hr pm,ring t h r  

n lx ta ro  In to  oxoooi h fd ro eh lo rle  oo'ld so lu tio n , rooortag  th# 

i-aaia#-i-i80lh@ 3i|raaiaollat hydroehlorido foradd hr f i l t r a t io n *  

haffo rtag . tho f l l t r o t *  to  pi §# and' roaowlng tho  roaalado* 

o f tho S-^siao-6-«#th®iqr^aiaolia« I f  o x trao tto a  with athor*

Ha altoraoto* and aor* aotlofootoiy aothod* wit to  oait tho 
formation sad f l i t  ration of tho ®-a»liiCN»6-»#tho.^^aiaolla# 

hfdrothlorid®* «ad olaply oztxaot tho btxffwrtd oolatloa with. 

ottor or beniMMk* fho agateas portlorn* nod# haale, ytol&od.
ohtoh w»a laolotod tr oxtrootiea follovpd If high 

v t « i  d lotl Hotlon*
fhort woo ofctataod' a« a fdroro» fra a  tho d la t l l l a t l o a  of 

ii~X3f 876 a eeaoidorohlo o n o a tltf  o f ' l«»hrdr®3rr-g«» |so-propr1- 

aalaopoittft&e* f t  was hot h i a  ^ tO n i r  th is  eoao fro^ th# 

orod# alia dsola or lho tho r i t  wo® forawd' la tho ooad«aoo» 

tloa«  C aoootaoatlf9 o i l  m b m m m t  ooadoao*tlon* «aplop#d
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p trtfliN t • t# r t i l l f  Wftteilal**

M eeade&eatien was rm  iden tica lly  a* the** aberr* with th# 

m m p t t m -  th a t pmrtfied »*t*rl»l* were weed* There war ©b~ 
ia lned  * higher yield  of 8W~15fSTS, and a ssmeh low#? yield of

To deteneifte i f  hen ting  th# eoadeiumtionf a t  th# lower

t i * 9t r i t « r « i  was meeeeiaiy* eendeiigatton# were rwis id e n tic a lly

with tli# one ab o rt, with, the  exeeptlon th a t  they Wwrw heated- 
1%

a t  101 (insist# t«) fo r s i r  unit fo r ten  hour* reapeetively*

* Th# r e s u l ts  o f the, eosdenafttlen# o f X*ehXoftH>B^i®o^wropfl^ 

«flitt#)Mattiiaw hydrochloride with ®hb*in<h»6~ttolh0ity#ei»©lin# 

ere  mmm»rl%®& in  te b le  f t*

The $QmX$$&T& from the ten th  eoodesiaotleo mn  twie# d i s -  

t i l le d *  T his eeeem t# in p e rt for the low yield*

Itr «M p#rlnf eehd*&*fttt*ftf m ober tru ly #  oad th ir te e n  i t  

1# u t m o s t  th a t  U R t allcyletloit oeew edbelow  XO$0* ■fa *» 

e f fo r t  to  de te r* lae  # t what tew pem tw e a lk y le tio a  did m m t  
appreciab ly , # se rie s  o f em deneetiene of p u rified  n o to ria l*

In ocoeeo* media- were t o  for twelve hours t t  SO, T0, 80, and 

fO0* fh# preeedwrw wm e s s e n tia lly  th a t meed in  the, eendM* 

*» tlon i shew#* Free each t ie r #  wee obtained , «s t  low b o ilin g  

foreran- in  the  d i s t i l l a t i o n  o f # f~ lB ,if f ,  t~Jtjg-propyl-

ptperidl**#, end only tre e e e  o f I~hy droxy*S-iso^propy 1 amin©~ 

peatftM* 'This aerie#  of condensations i#  s tm e r l ie d  im 
ta b le  f f f .

i n f l a t i o n  ete^red t© an eppreeiable ex ten t in  twelve

%mrn- a t  SO0* 1 .eerie* of condensations were then r®  a t



TABLE I I

C0EDEB6JTI0BE OF l^CHLOBOwB-j^PBOmASIWOPSSTAHE WTDRO- 

CHLORIDE FITI 8-A IIB 0-6-l^H 0IE :;tJim iSE  Ilf ASOTOTS WfDU

W m l - m s  C o a l i t i o n s  *
if* F* 1Tol«# Tt««i f t i f i  frost

0 C F r s *

C o a £ *  e l i t l m
w *  p # w o I # i

wo*

X 45-60 0 ,8

XI » g.O

XII l f l - 3  0#9

XXXI * »

nr  » «

f!S
40-50 0*4 42

n 4^0 «*

40.5- 0*4 »
5 0 . 0

*  *  8

*  *  1 0

0C Pi4* eh«l»

5 0
50-10B 50

1 0 3

*  5 9

* 67

1 3 3  8 5

135 67
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m m iM B A tim  o r  n m n m

w m n m m m i m ' w  Mmmmn 

m u *  m n  n a n  m m ® i r a v p r n tm a  t m m o s s

6©ii4 # torn®* t  at-Xiifi front f- Voeoowoi € crtKlo f~
% l£ Q rP * Q W  x *

Vo* °C S ite  oholm Wnelosur V aolM o'^ ' l l p o r l i i i #

I ? §0 XV 44 m so

x?x 10 ss 4S n m

m x §0 SO 10 m m

x n x x to as n a i 10

(«) Poreont s i~ is t? s  frm  mteloas 1# bm$n<J on th# 
oartnmt of S^«oiao*6-«tlio^f<mi»olla« Hmt woo not roeovoroi*

(b) mmm%  F icoft'fid  motions i s  bsstd  on tho oooimt
o f th a t t s t  not transform#^ in to
tho af~XS2lt obtoimwf*
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00® fo r eighteen* tw enty-few * and th i r ty  hour# to  dotornlno 

the t in #  required  to  e f fe c t  ew p in t#  olfcylfttio® s t  tt*#t ton* 

peratnr#* tho  re m its  of th### #xp#ri»#»hr nr® Bwmsti*#d 
In tofel# f t*  Th# eoodoaoatic^ a t  SO0 fo r  tool## hour#. i f  

fo r oo*part#oiu 

I t  m o *pp*?«nt th a t the r m c tlm  d id not prcc*#6 to  #ay 

uppreoith l#  extent * t 80* a f te r  i t  hpd ran  fo r  tw enty-four 

fe*or#« Thor# m s  p resen t mt I l l s  time* hom m r, m m  -t*®~ 

reacted  l*ehlore«S*|so*proprlssiiiopents.ne #« evidenced by th# 

olgh.t percent o f w -J^^propy lp lpo rtd ln*  obtained in  working 

mp the  products* Cons#o®#atly» a condooaction w#s m  fo r 

twenty hour* at- 80° and tho® fo r four hoars a t IO30* Thor# 

was o tt« lnod  fro® th i#  condensation* in  #lghty~o®#

percent y ie ld  bated on th# #®#ntity o f 1*chloro-S-1 so -propyl- 

cctlnopentene hydreohlortd# and eighty  percent bated on th# 

ene& tity of 'tUaslno^^MMthosyottineXi®# not recovered. Th# 
yield  of erode i ^i&o^propyloineridln# «#• three- percent#

The p a r ity  o f the fff!-lSt S?8 obtained and th# 8~enlno*»6~ 

M theeyenlaolia#  recovered in  most o f th### eeadeiiemtiofie wts 

estim ate# tmm the re f ra c tiv e  index. a frcpfe* (fig# 1} 

'p lo t t in g  re ff« e ttv #  l&de* against percent cenpeeitlen  o f fff- 

iS*£?6' and S~*®lncMUmethojyc®inolliie me centtrtfteted* mmm~ 

ing th### ere  tho only components* ## cool# # e ti» * te  th# 

ano in t o f e i th e r  component la  any eix tero*  Th# PW-l?f f?§ ob­

ta ined  from th# alkyl-st ion o f  8-omino-d-oeth© xy c® 1noli na with 

.porifiod l-ohloro-5*iso-propyls.slB op#ntss# hydrochloric# in  

oOMon# nodi® was generally  over n in e ty -fiv e  percent par##
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a lte rn a te  method of condensation wee attempted bg 

the redwtlwe alkylamination o f 8^min0~&H»ethoxfCttlBollike

or 0»s#tborr^8-altroemim©lliie with Mtgdrowrpemttnel»

X A / 1
R 8 g

2 ^

m € H g 0
•+ _ 5 f c k

calS*

W l( € H g ) s 0W

f f t  was bellowed tha t th is  product m u l t i  react .with thiongl 

chloride to  yield S~{SWehlorosmy 1 am ia©)~6~Methowy cutno1Inef

-* w a e l  +  8 0 s*  1 .  S 0C 1«K

sh(che) 5or ra(CHg)sc i

which eomia then fee reacted with iso^prow lasine to giro F t-©tilNNlMm ■*'

15,276.

kh(ch£) 8c i

HKCT!(C%)g |onden8e^

jib e thano lle  so lu tion  o f S-hy dr oity pent ansi mti S~anlno~$~ 

nethowycnleoline was reduced-by lordrpfta in  the  presence o f  

platinum; 'pentauethylcM  glycol and 0~&mlnO"*d«s»athm jm ,inol 1 ne 

were obtained*
imeraon and Walters (?) report the preparation of w~ 

ethyl® ni linn in forty-one percent f ie ld  by the reductive 

albylamiaatloxif, with hydrogen and platinum* of an iline with
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oeotaldeltydo In th® presomo# of sotUust aeotato#

m u®

$n ' oth small o -solution. of f-hydroiejrpostftn*! and 8-imino-0-
'*’ • '• i - ■

nethowyouinolisie, oomtslmifsff sen# 'm$%m seotate as eendens--
in f agont* was shaken with hydrogen and platinum* flier# was 
e nogligshl# opt ©fa of hy drogon*

fnerson an# fohrma&xi (6) obtain## secondary suites In 
food yields by rtdoeimg swat-tie nitre ©oopoirads and aldehydes 
together with hydrogen in  th# prtseme# of ftsney miekr#l with 

soilou aeotate as a condensing agent*
f  a ethanolle  solution of S-feydrexypentanal m& 6««*the*r~ 

8-nitreetiiiaellme, tomialnimf mm® sodium aeetate was redoes# 
by hydrogen In the pm m nm  of Barney nickel* 8-|*ino-6- 
oetfeoxyetiineitn*, and a fr ic tio n  for which, froo th# data 

obtained, i t  was not possible to  assign o strootnre, were 

obtained- by acidifying the wlrimre with hydrochloric sold*
The p o ss ib ilitie s  of th is  method haw# by mo mmns boon 

exhausted* Wowewer, in view of the doubtful mm®sa obtained, 
and the food- yields, obtained by the alkylatlon of 3«»*ittno~&~ 
nethoxyqninoline with -l-ohloro-g- lso -oropy 1 aminooen.tan# hydro­
chloride in aqueous media, the method of reductive alkylatlon 

was abandon##.*



AKP PBGPfFHFf Of fOV*' f#ITf ff

/  number of sa lts  of f !?-!?, f?S were preprre/? and the ir 
properties were fe trrn lsed , with the Intention further 

characterising the compound* f t  wa? elu© fe lt  that a rirrhr 
of these sa lts  would provi he in fo rm a tio n  which mifht enable 
us to prop* r# £v-l&f #7© by a better method or in be tte r 
rU M *. only those sa lts  were eonf .IF^red which were pre­

pared easily  in food y ie ld , and which were easily  purl.fled*
The fenerr1 method of preparation was to dissolve  

In ethanol, add the rrraired  eeount of ceid, rod cool* rh* 
salts were usually rt-er? & trill red from ethanol*

Fr-ld:,3?€ Is » tr i-acid  base, m l could theoretically  re­

act with three ©cuivtlents of field* P ractically , ore or two 

oralvalent* ©f acid were explored in salt 'formation* The 

$on© acid salt*? m r #  In £©».*r*l the easier to prepare* 7ha 

hmlidos and phosphate sa lts  were the only ©bos th*t were pre­

pared without d ifficu lty*  Of the ©rfanie sa lts  attempted, 

the ©relate we* the only on© that was obtained waallm in 

fa ir ly  yood,yield*  ̂ summary of the sa lts  formed i s  l i f t e d  

in table 7*
The monOhydriodide w*f prepared by addinf potassium Iodide 

to tit aeneous solution of the aionohyd rochlorid © * The product 
aaalyred s l i t t l e  htfh for esrhon, Indie*tin* possible th*t
there wtis not complete conversion from the rortohydrochloride 

to the vonohydrIodide*
The properties of these salt* are lis ted  in table ft*



T/.,!LF ?

*' Yield w. i>. °C

mjnoby^roehlort-d# S4 151-9

monohrr? fd bro*#i de 95 166—7

**on6hy«?r io  * tde SB 167-0

monophosphate 95 189-90

'"•;1PFvP.r>ochlorl?''o 90 7X3-9B
Pin ters i:16

T?1 hy6 rabro^i^ e 97 p^7-7d
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p ro p e r t ie s  of som su re  o r  s b . i s .e t i s

S a lt W T$ >l-m * *
°c

d@ off»wM t# i$f~S 

da off-wfeite- 

visit*

ptat#

o ra s f t

©Fauf#

la
rolm%ilitv la pw of gcmaotis sdl 

atts&isol 
• t  5° a t SO0

168-7 0,3085
a t k;

0*006? »

Tallow 139-90 0*067

g is - f  a 0 t !  1 , / i L  
sla te r 216 a t 10

.8KU7 a 0*1 f*/^X*
I t '  26°

« 0.0t6 f.Anl* 2,0$ fsat* fola.
i t  10@ at io">

0*060 » §*40 fsut* sola*)

6*066 a 6*4$ *

0«908S * $ *10

0*01? * f .0 0  (Z # ./£ 5  »1*>

0*0f$ a 1*00 fsi»t« fola*)



?he B tw ff of these sa lts  yielded information both
certified  some previous methods of preparing ff?~l.-%£76 P**-
1**276-5 and stiffgestae new wsye of doing the same,

#s a resu lt of th is steady, t method of preparing pur* fw- 

13*278-5 was developed whe-robf the high vacuum d is t i l  1st ton 
of ft- 1B*270 was eliminated* This was particu larly  advanta­

geous I f  the method was to  be applied to la rg e  scale  produc­

tio n  «

The condensation products* 1b a small saottnt of ost̂ r

war® buffered to  pp 5 dnd ex tracted  hot with henseoe to  re ­

mow excess nucleus* The menohydroehlorlde of f*?-l!**276* 

which p re c ip ita te d  from the cooled aeneous portion* was 

removed by f i l t r a t i o n  to  leave so f t  o f the Im parities  in the 

eoueour f i l t r a te #  Thr monohydroehlorida was made basic* sod 

the lib e ra ted  fy -l£ * 2?0 was ex tracted  with e th e r , T^e residue* 

remaining a f te r  d i s t i l l a t io n  of ether* m s  p re c ip ita te d  as 

the monophosphate from ethanol.#. The wield of "7- 17*278-5 wg.$ 

seventy percent* based on e ith e r  the aide chain or nucleus#
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KCWRIKiSTIil.8

1 A so lu tio n  o f 4 co les o f

sodlm cetboxide 1* of anhydrous s* ttenel wet sdd.cd
e w  a two fam r period to  e s tir re d , m f lm d it# solution of 

120 f t  (4f0 coles) of Ijt&^ltaroftopmtrafe In l.«5~l* of 
anhydrous ethyl ether* f t e  c irtu re  was boiled under reflow 
for tlir## hosts, wterecpon t te  condenser we* adjusted for 
downward d is t i l la t io n  end 4~ l*of ^ is t i l le tc  was r i s 0 ?#d*

The precipitated  s od ten bromide wan f ilte re d  and we shed with 

t-Xf of The combined f lltr f ti#  and washing wore washed,
w ntll newtrsl to litm us, with water and dried over ealeiww 
Chloride* The o tte r  was d is ti l le d  and the residue we a frac­
tionally  d is ti lle d  through e thro# foot wtdeer dolosm sunder 
rodeoed pressure* The following fractions were- obtained!

dhdlsMrtdtoxypentane i i  g« S2 ~ 0  /HO ms* 
tooomettexypentam SiO t# 9d~lO80/HO
difero^opwntano 10 g*. residue 

The second .fraetion was refreotionetod through the eolunn to 
yteM  f*?4 i». (SMMt y ie ld , b«»ed on the so&ln* wethoxlde) of 
l*bres^5<"«ethoxypentane Which boiled a t lt4~6°/10O nw*

two methods*.

1#. Kf th e  d tth r le i  syn thesis* . -Po tsssiu is p fo tte l ln ld e

i f  All welting palvts ere corrected* Balling points are 
not co rrec ted *  we ere indebted to wise Fleamer Werfele for the 

W, end P cleroenalyaes*

1-<£«■ was prepswed by



(280 f*f l* t  m tm )  and l~browe*8^et&o*jrpftfttft*i# (874 g*j 

1*91 Ml4»t) 'woto a t t i r e d  together *% 1S0~1?90 fo r night##® 

hours ana t&in ex trac ted  with thro* 800-al* portions of bo il*

. in i e thano l#  fh #  r e s id u a l  potassium bron id#  m3  c lghty-nlnc 

percent o f the  th e o re tic a lly  expected aneumt* The cthanel 

g r t r ie t*  war# e « a e o itn tc ^  t o  S00~»1* by d is t i l la t io n *  d ilu te d  

w ith  a s o lu t io n  o f  980 g# o f  po t us t i n s  hydrox ide in  900*»1« 

o f  water a«td reflected fo r  f i r e  hours* The cooled  nixtwrc was 

e x t ru t te d  w ith 1*1* o f e th e r  f tbo e x t r a c ts  were d r ie d  and dio* 

t i l l e d  to  y ie ld  88 g* o f  t i c u ld  b o il in g  a t  1TO*SS0 # A so lu ­

t io n  o f t h i s  licptld I s  tS-m l* of'tw elve ste rna l hydrochloric 

so ld  was e x tra c te d  w ith  th ro #  iS~sl* p o r t io n s  o f  ether* fho 

e th e r e x tra c ts  lo f t ' so ftppreelalhl* residue  on d is t i l la t io n *  

The aqueous portion  m s  msde s tro n g ly  booio with f i f t y  per** 

cen t petssslWHi hydroxide s o lu t io n  sad ex trac ted  w ith tb roo  

S&O-nl* p e r t le m  o f ether# The e x tra c ts  wor# dried sod d is ­

t i l l e d  to  y ie ld  t f  §« ( I f f  y ie ld )  o f l*#slm o*S*s#thoifyp#stiss#
ob o ilin g  s t  167~70 # Analysis ca lcu la ted  fo r  % % #$*  n e u tra l 

equivalent* ll?* 8 t found* n eu tra l eouivale&t* lift*©*

f*  fy  th #  sedsiaide synthesis* t h i s  method was essen­

t i a l l y  th a t  ou tlined  V- Shrews and B a rt a f I o ld  (17) * * 1-1* 

threoHseelred' flft.sk* #f» lppcd  w ith  a s t i r r e r  w ith  ru b b er s le e v e , 

a d ry in g  ttibe* a theraaueter*  which dipped 1st© th# liqu id*  

and a dropping - ftonnel* wee cooled  to  *§0° i s  a dry lee-aleetkol 

bath* fo u r  hundred grand o f liq u id  aansnlft and 3509 eg* o f  

f e r r i c  n i t r o t •  was a&dod, th# s t i r r e r  was s t a r t e d ,  th #  co o lin g  

bath os a renewed*. m €  M * $ i  f i  -(1*10': s o l  ms) o f  sod Ion. was added



fi­

lm 1 i# plow##* The sodium rigorously with tto

ameni* and ear# m* tnkm  that m$h pi ten  to i  eonpletolf re- 

eetod I»efore the next plow# was added * Tto solution nppeared 

telne-hlnek while the sodium was roseting* The wlwture was 

then cooled to  -SO0 In the dry !##-*«loohol totti and @90 g*

{1*10 ee le s )  of' l**%rosfo*i^@#tl5.0syp#fitsnt we# added a t  a ra t#  

th a t  perm itted .th e  ten p era iu re  to  to  leapt tolow -SO0* Atont 

%m  hour# wss rwto&rrd• the" mixture was s t i r r e d  a t -SO0 fo r 

t»o  tours*  t to  eoellm# hoth pen renewed* and the nm etila w»a 

allowed to  ewuposnte with s t ir r in g *  * so lu tio n  o f 100 g* o f 

sodloo hydroxide la  690-wl* o f water was added* Hi# mixture 

was s t i r r e d  fo r  th i r ty  minutes* and thon ex trac ted  with f i r #  

SOCMnl* portions o f ottor*. The o tto r  e x t r a c ts ' war# ex tracted  

with em'SOON*1* and two UKtoil* portion# o f ton  percent hydro­

ch lo ric  acid so lution# th e  sold e x tra c ts  war# sad# a t ran ,fir 

to i l#  to  the  add itio n  o f tM rty~tferee poroont sodlow hydroxide 

m k t i a n  and ex trac ted  with f i r #  409-ml* -portion# o f o ttor*

The o ther ex trao t#  war# d ried  ow#r anhydrous petessiun  enrfco- 

mate ®std d is t i l le d *  fher#  was obtolnod SI g* (4M ) o f 1- 

ioiB©-S-w#ttosyf#nt#n# which to ile d  a t  Id s-?0 * jw slysls*  

a o n trs l  eeulwelent* 1£X*0#

l-^ethoicy-5-l^e-nrosrrIa.iiiiiof>#titsn#* This eonpemS was 
prepared to  reCuctiwe alley l# * ln * tim  o f acetone with 1-awino-

S-o#ttoiqrp#wt«# accord ing to  the  nethod o f eop# {£)* a wt*»
4pension of -SS mg* of Aden** platlnun oxide es'tnlyst; im ICMtl*

4* The Adses* p le t lm n  oxide cata lyst was purchased fwm  
tto Aaertesn Pletinsiw Works#



m

o f o M m ro la l abso lu te  othsnol was Bhmkm tn m low-pressure 

hydrogsmtlom apparatus (1) m d e r on* to  t n  otmosfhwroa o f

hfdro§#» im  h a lf  am hour, wterompdnt a s o lu tio n ,o f f t  g* (0 .I t  

m e te )  o f smi 3,§ gu (6»l6-ool*) o f

ro d ls t l l la d  seotoho Im S0-*ml* of .feomoreial abso lu te  ethanol 

was s iio i ami it** mixture was shakom wmior me to two atmo~ 

spheres o f tgrOrofoo pressure* The so lu tion  teoaM  warn Ohon 

reduction. oomm®moo4* lo o t, o f  the 0* t  00X0- o f hydrate** th a t 

900 absorbed was taken up im tb s  .'first hour md  raiuotiom  m i  

couplet# Im, tk zm  hours*. tb s  catalyst was filtered  am?! washed 
with 16 ml* of hm m m  ami tbs solwent* wars d i s t i l l e d  from 
tbs eoobimod f l ib r a to  Mti wash* tb s  r o t  Idas was '.frsotiomotod 

through m ooo~foet Olaiaw® column tm&m rsdoood'; pressure to 
p la id  i?*Sg* (S4f# - based m  th e

of i^motboxy^S^iso^oroprlsmimoormtsii# which teilad at 98°/g0 m« 
A nalysis, ealowlatod fo r CgfgjfOt n ao tra l oomlwsXamt, 189 f . 

found, x m tro l  ocwtwalsAt* X&l# l i t*
l-Bromo-S-ijjo-mreigy I#olaowan tama * A solu­

tion of I M  g. (6«M oolo) of l~oathoxr-iUiS0 «»mrogy 1 amtmo- 
pomtoiio im 900-ml* (8 * 0  solos) of fortf-mim# percent hydro- 
bromic aeii solution was hot tod on a stoao bath for four hours* 
fit# svelutlom of methyl bromide hid ess sad. after three tears * 
t h e  m m m  water ami hydrogen bromide were r e m m A  hr it# -  
b illatlett at X0 0 # wader the waousits of a good .water pump, 
the la st traces war# reeowed h r  hoatlm$ at I§0 # ot 9 ms* for 
two hours* The tan* semi-solid residue was used without 

further purification in subsequent eeadeftsattene*



iroxw-P-1 g-o«»propy 1» wlnopow ta m * l  «usponsion of 

Ad*»*♦ p la tln w  oxido ©ot»ly*t* im i0~ml# of ©stajr&rons othnnoX

vat rodnoodl In  a Xow-prtatttr# hrdrogttiitiion ©pporotns (X>*

/, sainti©» of I§ g* {8*8, «©t©) .©? S^hfdroTfpantanftl9 in 1® $« 
(0*S nolo). #£ Is ^ p m p r lB M im  mM-eM®4 to  tb© r m z t im  flask

■ 4 '

and rltttod  i f  with SO-sil# o f ©rtrdron© ©than©!* Th© nixtor© 

was than ©bolcon' ondsr two to ttnroo «t»#pfet#ros of bardrog«& 

prsssw©  fo r  t m  h m m , o t wfelofc tin #  tb s  adsorption of 

bfdrogoii ©©osodf tb© ih©or*tt©*l prosmir© drop was obasrwsd#

The raaetXoii m ix tu re  was f i l t s r o d  and tb s  f la sk  and e s ts ljr s t  

w©r« rtaawd with a l l t t l©  b©as©n©« Thw eomblmd ftX trst©  m€ 
wash was i t i t iXl#df f i r s t  a t ataospfawri* prssswr# t© rm m m  

th© bonso&©f alooltol and w ater, and th ro  nmStr rodxteoi pr©sswp©* 

fh«r# was obtalnsd f t  g# (§1?) of m xp~*^ lm ~ p r& w  1 ©wt»©•
ponton© which bolXod a t  i§ - f#/X m ^-stiloh eolloatw i • •  © Whit© 
cry sta llin©  solid In ifet roooiwor* flits  w «t#rl# l had « nootro l 

oootvaloat of 1W* fh© th©or©tte©X n o o trs l ©owiw©l«nif r# - 

©wired fo r C0Ŵ 9TO* i s  X4S* fh© not © rial (§8 g#t  fro© somroX 

©©Hosted f n i )  'm b  dlssolwwA tn  of ottm r ©#d ©x~
tr©«t©d with 100-ml* of six it©**©! bpdroehlorlo  sold* The 

said war# w ait'basio , ■'••«wtr#et#d with ether, and the

$* -The Jiaits* p ls tJx m 'o x ld b  estaX grt was psrehassd fro© 
th# AMrltfttt p la t la m  worts#

4# W# sr© Indebted to, W* 0. f# foods fo r  th is  sawple o f 
CArdroiy© outanal» f t  bo iled  ©t 64*6 /6-7 mm« and had 
n|Fl*4§X§* $#© (ig>#



32

• s tre e t*  w#r# dri«4 owtr tmhrdroit# potaasiwa Th#

Mixture ires f i l t e r e d ,  th.# o ther w#s d i s t i l l e d ,  th# rts tim #  

vs.# d i s t i l l e d  n d e r  rodneed pressor# to  j l « ld  48 ' g* (81* 

reeowerr) o f' X**hin!roxr^i- l io ^ or#w2a;mt.oo'P#rtam# whieh boll## 

a t  m*90P/l mm*, with th# bath teoperettir#  « t ' I f 0-6°* This 

prodoet -ha# » n eu tra l #<ntiwalo»t o f XS2# Th# m alaria l i s  

h fgreseoplei « small eanpl* o f th# to l l#  plaeed in  s i r  

g rad n lia r form #' a  m l t# -  k Im d ir  e th e r soXatlmm «»•

eoavertod to  X~hTdr<ser«*dMl8o»p r n r  le n ln n e n t  one hfdrobroiftld# 

%  th# notion o f dry hydrogen bromide* Th# prodnet, r#~ 

c ry s ta ll is e d  f ro » . e e e to n -e tb e r , ' ««Xt«# #t §0-1® with pm** 
vioms s in te r in g  a t  T## * A nalysis, e a lm la te d  fo r CgW^fOltrt 

t r%  35*»| f o n d ,  8 r~ , i f #4, 3S*i ffeX hard)*

enpefand was prepared frost ~ l~brdro%T«»S<»f toHmM wrlnlnopent an#' 

by two d if fe re n t  mthoda*

1. i f  ac tio n  o f h fd ro h m l#  mold* k so lu tion  of Xld f*

(0*60 mol#) o f l-hfdroxf-S-JjS^proprlaw lBor^otam # (n e u tra l 

eonlw&lent s  181) In 8®§«*stl*. (8*0 m oist) o f fo rty -e ig h t par* 

e#«t hydrobroeie m i i  so lu tio n  was heated at 100#  far' four 

hours* fhm blaeh solution, containing «m# t a r ,  was host## 

with 40 g* of sparse* for f i f te e n  t l w l u  and f i l te re d *  Th# 

strais-eolored f i l t r a t e  was em een tre ted  hr bent tug a t  100® 

tinder th# waevra of a good water p n p *  ’ The l a s t  tra c e s  of 

water w#r# m ow ed tagr boating  a t  100® a t  8 am* pressure fo r 

two bourn* Th# tom, mmi**mIM. residue weighed 8O0 g* (8#*)i
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potiod to  r  s t i r r# d f &##•##&£ solatia® of 180 f# (O.ff mol#)

of 1-hydr m j « * ropfla» tm p m t* m  is

XiOO-sl* of dry etiloroform* TO# pal# o r ts f t  wiwTOra waa

s tirred  and haatad at 40® fo r  forty sljiBta#* ballad  and or

r a f la x .fo r  th i r ty  ftiititifrft* allowed to  flam# oversight*

TO# aolwants war#, d la t l l l a d  m ft«r th# s m  of a food water
pn?if and tlit res its#  was powad i s to  1-1* of s tirred  anbydrona

other. TO# re su ltin g  oily* ton  so lid  was d ried  to eossta ttt
#%

a lig h t is  a atom® @f#i a t  40 * I t  walgtidd 14f g* (8W) 

end a f l ta d  a t  108-f®*

S# I f  notion o f ih io sy l dh larlda  is. bm sasa* A solution 

Of Si g# (0*58 mole) Of re d is tille d  th losy l TOlortda (?* s t ­

u n  yodak £#** ptrtftiNl# r e d i s t i l l a d ' fro® llsiaaad o i l )  is  
100-ml* .of dry oa* added* ower a th ir ty  minute period*

to  a s t i r r e d  so lu tion  o f 91' §* (0*S nolo) o f  l-tydrow r-3- i so-
•* ' !' r' - . '

ftiropylaoinopftatsiia hydroahlarlda t s  SOO-ttl* of dry bsnrana 

u ta ta in a d  a t  10®* TO# s tirred  s ix ts r#  m s  allowed to  war* 

to  room t«sp#rati»r#t r a u i *  a t th is  tampers tu r#  for two hoars 

and f in a l ly  was to iled  m d ar 'reflux  for os# hour* TO# a i r -  

t a r s  «a* d a rk .b ro u  a t  room tem perstor#f hot turned M ark 

vfkm boiled* . TO# r#aidm#t remaining sftmv TO# aolwasta m m  

d is t i l le d *  sarTOs&llfcsd m  eoollug* f t  wtlgfi#d TO g* and 

u s itsd  a t 00-110®. f l#  y ie ld  ff0$) waa mot raprass& tstlw s9 

bacaas* th# uiatturo hm pad a h ll#  b o llta f*  ***41 soo# of TO a

T* TOi# m,wplM of l-Wdrenr-B-iwmproprlssiBopeatss# 
fcydroaiilorld# molted.. a t  i f  * 8-t® *1®* Tt waa prepared I s  TO# 
la b o ra to r ie s  of TO# tflfttwaratty of u iy la n d  (8>*
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product was 1 st# ' th e  procedure, however, was not repeated , 

breams® mother group, werfclug a t  the m i « r * i t r  o f Hi i t  land 

hud. succeeded IB preparing l-ehloro-fWjyg^preprlamlmepe&tam® 

hydrochloride, molting a t  X1B-4J0®, 1b &7£ wield by reac tin g  

p u rified  th lan y l ch lo ride  with 1-hydroxy-j^ l s o -e ro p y li^ ln o - 

pemtaae hydrochloride 1b b o ilin g  petroleum e th e r (*0-l&0°)

(fi>* The la s t  is  the preferred method*
ftttg jflca tlcn  of  lad ra*

SMfiXlda* IB attempt m n  mad® to distil l-ehlore-S-Hg* 

prepylamlaoptmtaae* m  ice-cold solution of 100-f* (8*50 

Ml®) of l-ehiere*S- l MQ̂ p v o w r lm tm p m tm ®  hydrochloride 

(m#P» 4M0®)® Im t0$«ml* o f water was made baste by the 
addition of sodium hydrosid® solution* The temperature was 
kepi below 1Q®* fh# basic  mixture was ex trac ted  with 
o f  e th e r; the extracts war® mashed with meter sad dried owar 

apriorit#*# The « 8 rte r lte *  was f il te re d  and th® other was 
d is ti l le d  from th® f i l t r a te  under vacuum* fh« reslduo was 
d is ti l le d  a t l~s»# pressure, whlls the h o e tiiif  bath was kept 
a t ts  low a tomperaturo «• possible* there was obtained St g* 

of a liq u id  which boiled a t  £O~40o/ l  mm* with the bath a t  88-00°* 

I cuam tlty of white c r y s ta l l i s e  solid remained in the pot* The 

P.T g* of lle u id  was red i s t i l le d  and yielded' 10 g* of H r mid 

which boiled a t 8T-8S®, lesv lag  a white e iy s te lllm *  solid 

in  the pot* the so lid  from the seeemd d ls t i l la t lo m  was d is ­

solved Im SO-ml# of ethanol and poured in to  800-ml* of

8* |  m m ti.tr  o f l-ch lo ro -f1*- ! so -iirowlaulmooefitsme hydro* 
chloride was purchased from the Sharpie* Chewieal- Co*, m  a
broom, tacky so lid  th a t melted a t  48-00°
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(ftSf) of 3f«4eo-wtHKflotporld tno wbieti belled at 15#*

Analysis, ealeulstedL i m  C ffiy jR t n m t m l  eetiiTs.l#ni# Xf!7*i|

n lx tn re*  o f selweiit#*
1* ■> ftfe»uoi«#th#r* r'k woXmtlom ofVitO *• of l»ohloro*S* 

l io - orogylooloopoptftao ftrdro th lerlie  fsr*p* 45-60°) Im SOO-el* 
of anhfdrons ethanol «o» helled under roflox with IS - g* of

•poreo* f o r  f i f t e e n  wtnntes* and f i l te re d *  Hi# f t  I t  r a t#  was 

d i s t i l l e d ’ mot11 S§0-ml* o f  d i s t i l l a t e  was collected* fhe  

re s id e s  mm poured In to  1-1* o f  anhgrdrsns e ther m3 eooled* 

The so lid  t h a t  formed was f il te re d *  washed w ith  anhydrons 

o thor ami' dried  to  tom a ta u t  w eight to  * wamsw oren  a t  4 # *  

f t  weighed 74 f# and m elted a t  l£l*&4*+ it te n p t*  to  p ro cess  

the .mother l ic t i i r s  r e s u l te d  l a  am o i l  which eeold mot b# in -  

doted  to  e rsrs ts lllse*

i*  le n te n #  iwtrolouRi e th er*  4 so lu tion  o f  SO f*. o f  1 - 

ohloro-1- i »0~proprlawlnepent ane hydrochloride (*«p* 46~6O0>

In iSO-wl* o f anhydrous ethanol w s  to lled  tinder re flax  with. 
S §* of spare#* for fifteen  n inn ies and filtered* i l l  of the 

ethanol was d is ti lle d  from the f i l tra te *  The realdue. In 

400*ml# o f beateae* 'was d is t i l le d  u n t il  300-nl* of 41 i t  1 H at#

ISfound* neutra l equivalent* 1®S*1* Xi7*7* f t  hid mp ' 1*4460*

mod 'gave a plerw te which welted a t  l§i-X52*§#* tmdmtmrg  

(10) re p o rts  s bo iling  poin t o f 140-50°* end fehwoegler snd 

Idfcint ( i s )  repo rt a p io ra te  w elting po in t o f  166°.

o f  1 >mlminapm tens

H«, :ffels was parried  ou t xin  several d if fe re n t



■, ' :■ ■■ 8?

was eolleeted* ^  ta b le t*  e ther (tO*l®§#y was added to  the

residue to  la rb ld itg r . and - the a irfa re . was cooled* fh# -resolt*

in f so lid  was f ilte re d  ehd dried  to' constant weight* in  a
veennm ow n a t  4O0 * Tt weighed W $* ( f t€  m o w y )  and

welted t t  117*181°* fit# f i l t r a te s  wmrm diluted with petroleaw

other to  y ie ld  am ad d itio n a l 4 ft* ( if )  of solid which welted

a t  100-110°*

8* Aeetone~eth e r *

hydrochloride (470 g*f m*p* 118-180°j prepared t t  th e  fhtl*

varsity  of vary land (I))  m &  dissolved im 1«8»1« of b o ilin g

acetone* file. bleefc solution wes belle® m d er re flu x  with ho

i* of eOwreo* for- f if te en  minutes* am® f i l te r e d  hot* fhe
•flaree* was washed with S00~ni* o f b o il lag  acetone* fh e

combined f i l t r a te  end washing were diluted to  tu rb id ity  with
ehhydrems e th er am® cooled# fho resm ltliig  white e r ra ta  Him#

solid, was f il te re d *  washed with anhydrous e th e r and dried  to
oconstant weight in  a wemms own at 4$ * f t .  weighed ii® g»

.(7$f recovery) ami melted at 180*183' * Analysis* calculated 
for %lf19llClt f cTV 17«7i| found* €l* t lf*«®# l? . i4 .  
i t  tempts to  p ro te s t th e  .mother -11 ewers produced aa o i l  th a t 

eewld mot be in&msed to  c ry s ta ll is e #

foa  g ree t o f th e  s o lid 9 which welted a t  lS0-&8°# was die* 

solved in  10-wl# o f aeetoae and the  so latlow  t i t  d ila te d  to  

tu rb id ity  with stthydrem# ether* fhe so lid  obtained welted 

c t 184.5-5,?®. ■ #»aly*l«, e i l n U M  f w  C#w19*Clg« C* 48.00, 

*» * .57 . pem dt C, 4*.8®, 48.14; ff, 10.08, 0 .85 .
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mmfmmimn

Th® l^ » lo » tM,t©«°oroa!rl©wlaoiHrat©B» hfdvohftlldm mpl®T®$ 

im thoa© ©©nd©ma*tl©M «** th a t  ioaorihad im th# iM iri& m l 
» # tif«#*■

was parch# a#d frmm th# winthrop

Compftfqr* f t  i t s  a t s tllX « d ' im mm atwoff&ar© of ait*©*

g«n trow w a  fcraoa flasks.' w ith wii# fcitteat a t  low prossaroa*

fh« t e i l iR f  r«mg© o f th# prodwwt d«p«sidod ©m th# pressure*

th# hwlght o f th# mlwmm m i  th#  towp©r«t«r© o f th# h»&tlmf'

hath* M ao o f th# ro©ord©d b o iling  mangos* with th o ir

©oocnqpowring prosstiros m i  hath towywratwr©* " wwrwt

87-118°/8 aler<m*t bath at 186-180®

1B0-180°/0.B s * . ,  bath s t  150-170°

1 4 0 -ie 0 ° /l,0  m u, bath at 170-100®*

Th© omm d la tU U d  ppoimot* who®, rooiy*t©l£ltpd frww ■

m th m o l  (1 g. o f b«s©/®*4~fsX* «©iham©l) jrlold.od a produ©t

Which m#It#d a t  This prodnot was ©©morally eomtawi~

matod with sob# ©wall 'Mmnt ©f an mmid#®ttft#d mmtmrtnt which

«mt©d th© p m im t  t© tak© mm m pmrpl#«-bl#ek co lo r «h«n •**>

posod to  a ir*  i^jyftliM ^^awth^irfninoXis# p o rlfto d  hr th i s

wotfcod* w it, hmwmr9 s a tis fa c to ry  fo r  wo a t ©©© .̂©©©atioiia#

f t s  homogeneity ©a ©©ti»*t©d by th© oxtraotloa
©

pro©©©*- ( i )  waa 9 i  i  tf*  Jt -■©*w©aN«©l©r©d# c ry s ta ll in e
■" '© * v-- which is#Itod a t  49*!M&«0Q and which '©paid mot d isco lo r on

9* W© wish to  thank Br* ft* C% tl€#rfi#X i for h i t  kindness 
im bawfm© th is  analysis earri«d ©at for as*
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ro la tlw o lj' long cwpossr#. to  a i r ,  mm obtained hr •  asbseoiMwi 

o ty a ta l l l s s t io a  fro® n#tb#&ol* fh® m fr m t im  in&ox of th is  

twio# rc o r jr t ts i l l to d  ® at« rla l as a gspcroool## #11 a t fS0 
urns 1*0750. This p m l t t f  m ate ria l was siMNf wh#a apoolfiod 

In  th# follow ing sections#

B^CB^l#e*pmpyls#iBeei$^rls'«iB#) «4taMtto*T calMl!*** (#*- 

l i #S7§) was I s o l a t e  I t  d i s t i l l a t i o n  I® am atoosphor# o f 

s l tro f# »  mt high mtm%m tr m  mm B m  fla sk  a with wid# 

tubas* Th# bo iling  r«ag# i® pm M I 00 th# pressure* th# height 

o f th# colons and th# t«np#rattir# o f th#  host fag hath* Pm® 
recorded b o iling  ranges, pm nm rca , and hath t#®p#ratti?#a war at 

IS0-157°/S .le rcm a, b«th «t 170-198*

165-170*/t9 a ic ro n a , bath a t  890-810®

180-190°/0.R «■ ., bath a t  889-BS0®,

Wxm pure, I s  % pal# yellow , wiseoua o il*  f t

daitona on «xposor# to  .air# Th# p®r# n o ta r ia l ,  d i s t i l l e d  to  

constan t r a f r s c t l r #  itm#* to d  s ^  ;l # iT i i t  and f a r t  th# fuaalyslst 

Cp 71* 131 f  ,  f  #B§.-\ f t o  th M r f t io s l  :#*niy#i#, required fo r  

exi f f * i s  C| *"H#ts$ u , 0. 01?#

Th# m ateria l is- hygroscopic* Oh#®; preparing » mmpl® fo r  

a n a ly s is . I t  was necessary to  renow« i t   ̂trm  th# s t i l l ,  weigh 

i t  m i  p lace i t  I s  the. a n a ly tic a l cosh#stion e to n to r as 

0*l#fely as p o ssib le . period o f shoot f i r #  «lm tt#a wa# 

baton fo r  th a t#  operations I s  th is  css#*
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under redoes# prmmr-c , f i r s t  under th#  vmmm  o f a good 

water pnep, an# then tutdsr i  ms* pressure to  renew# m m m  
s o l r t a t i  and s l i t  ctmtn o r s l i t  d ta’ln  degradatlm ' products*

The re sid es  was th m  d is t i l le d .in  a high wacom# .The fra c tio n  

which boiled  a t  110-16Q°/d microns, Which' consisted  oain ly  

o f anreaeted aaeleos weighed 36 g* th e  f ra c tio n  which boiled 

a t  180~7O*/7 microns (bath t» ,  190-810*) which consisted  

mainly of 88-13,813 weighed 103 g*,W hieh represented  it w ield 

of 41# hated m  the  e n s n t i ty o f  aid# chain weed*

Thooc f i r  i t  f ire  condensation* a r e ' outlined In ta b le  WTX* 

The d i s t i l l a t i o n  of Si-13,176 from the th i r d # fo rth , and 

f i f t h  condensations terminate# when th# m t c r l c l  s ta r te d  to 
deeenpose ant! i t  was no longer possible to  hoc? a high weems* 

There was present s t  th is  t in e  a  considerable resid u e , which 
when cooled, fern## e soli# tar#  th e  §f-fS,f76 obtain## was 
emewliet color## and i t  was necessary to  r e d is t i l l  i t#  sw- 

13,276 free th# second d i s t i l l a t i o n  was pole yellow an# le f t  
no appreciab le residue 1b the pot*

ft. wee not possible to  get e eoan tlia tiw e separation  of 
$9-13,876 and m elons by fractional d is t i l la t io n ,  and th e  pro# 
duct as obtained was eo& tsetnated with melons* The product 

was ccarvarted to  the woaopiioapfeatiU The aam n t o f  nenepfeies* 

phete obtained., and th# d if f ic u l ty  In pmHiytmg i t ,  were the 

M ans by which tb p /g n r i tp 'o f  th^r^#13|fWi,w«s estimate#* for 
th is  reason, w# will, lnelnde the. eenwerilfft to  the monophos­
phate s a lt  and: its" 'pnrif 1 eb tlon^here• i  •.•continuation of the 

stew* condensation w ill  be need as the exanjgle# p iserepancies
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a -  (gui ^ n w z n m tz m m tx m

f o w p w s p ir t i

CmA« f.Blt form ation # 8W~lSf76~5. fro a t

m + * frowi
gf*I8t7§

%  ?# 
*c

lOlTftftt f V* f t  1n ~  13R76 Ide el

t 87 l£0~60 ftthftaol 46 108—80 46 ■V' O'

i i SB X8IWB w 54 187*5*
8#B 54 2f

i n m 185-6 mftttisnftl 67 108,5-
§ #5 67 81

i? » 64 1 r 8*0 64 88

? 81 184—S ftthftnol SI 188*6 51 12

(a) Tl«? ?«lt« .fro* eoa^ftnftfttions 'I  sad f t  w re  
r#ery«fctlli£#*6 twte#*
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t fu a l  w e ig b to f  Cornsoentntly# in  t M i  f i r s t  m~

poriosn t th e re  was too l i t t l e  phosphoric sold to for® tho d i-  

pfeosftioto of $p~139$?Bi fo rao tlo n  of tho ftemophosfttai# rosnltod#

fho  low y ie ld  In the f i f t l i  oottdoaootioo was duo to  ibo  poor 

em ailty o f the old# chaipu

tm bofforod ooiloooiwo-wa t or » ji so lo tio o  of fOO i*

($♦#§ solo) of l*tromo-B-| if^oropyIa.»laop#mttno bydrobroaldo 
sod lag g* f§*f§; Ml#)' .of d^soiao-dmsmthoicyt^nolioo in &R0*«1* 
of f if ty  $M*ro#nt oSllosoivo-matoxv oootslitlmf 100 §* (1*40 

oolosV'Of sodium ooototo trihydroto was bolltd m$&m rtflmn 
for twenty hours* fit# ^xtfero, whleih oppaarod to  bo oottroly 
l*s solution# mm poured into $*1-1# of water# mtorwopott a bloob 
oil Isyor formed bsmoth bho water layer* fho mixture (pi?
5*0) war oxtraotod with thro# 40O~m 1* portions of eh loro form* 
fho chloroform extracts war#- d is ti l le d  to  yield  118 g« (TO# 

ro o o tv y ) of uareaotod uuolou* which boilod a t 
mitrams*

fho asuooos portion was mad# strongly bso ie  by th e  addi­
tion  o f sodium. Igrdroxido solution ami oxtraotod'W ith f ir#  
4CKMtl* portions of chloroform* flit e x tra c ts  w#ro i t  s t i l le d  
to  r io ld  M  g . (B4f) of 1-hrdroxr-S- l so-mroorlau lnooog* ta»o . 

which boilod s t  70-80°/! mu t r y  hydrogoa ch lo ride  gas was 

blown ewer the su rf  so# o f  a so lu tio n  o f o saople of t h is  

material 1m eofcydrees o thor u n t i l  tNe so lu tion  no Img&r 
gar# a bssio  to s t  witb m oist m dw erscl ln d ie e te r  paper* fbo 

solid  th a t had formed was re try  s ta l l !  sod fre e  -etham ol-seotone-
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ett*er* f t  melted s t  §B*5»6*6#* M m lx tm *  of th is  with' 
M th sn ti*  l-hydroxr-5-1so-proprlaialnopent&ne hydroehlerlde 

(m*p. 97,8-98,5®) e t  97.B-3.5®.

c s r a m io i or csro® i-CRioao-s-t»o-pRomAwsopgsYfgE
HTDlOCBLOilDf. tlTU

fn  e th an o l. This condensation was ran according to  the  

method o f pohrosa and school# (11)* A so lu tio n  of 100 g*

(0*f s o l t )  o f I - ehl or o- s - t ono hydrochloride 

(m*p* 45~0O°) and 67 g* (0*5 eel#) o f 8-a»i»cMM*etho*ye«iBe­

l la #  (»*p* 46-60®) In SQO-al* o f ethanol wet boiled o n ie r  

re flu x  fo r  .sweaty-two hoars* PhereiipM th e  condenser was 

adjusted fo r downward d i s t i l l a t i o n  sod SfKMil. o f d i s t i l l a t e  

wss co llected#  The residue was wad# basic  by tb s  a d d Itlo r  

o f excess sodium hydroxide so lu tio n  sod ex trac ted  with four 

SOO-ml# p o r t io n  o f other* The o ther e x tra c ts  so re d ried  o ro r 

anhydrous calcium su lfa te*  -

6086 oreasM olorsd e ry s ta ll l i ie  so lid  sppea.red to  th e  

dried- e th e r ex trac ts*  These c ry s ta ls  were separated mechani­

c a lly  fre e  the  drying agent* reisowd hr f i l t r a t i o n  from sp­

hering liquid . sod dried* They welded, 7 g» tod melted e t  

146-5O0 * th e  calcium -so lfe te  m s  removed by f i l t r a t i o n  from 

the d ried  e th e r ex trao tf th e  f i l t r s t e  was concentrated to  

SOO-ttl* h r d i s t i l l a t i o n ,  seeded sad tooled in  so ice-hstfc*

The re su lt in g  so lid  was removed hr f i l t r a t i o n  sad dried* 

f t  melted s t  151-2° sad weighed IS §* The e th er was d i s t i l l e d  

from the  f i l t r a t e !  th e  residue  was dissolved la  6-1* o f hen-
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mmm mmS 1-1. of hmmm® mm d ls tl l lo d  to  r w t  sagr wai#r 
which night hairs hssa prsssat# f lit rssidttiil b m m m  so latia*  
was sosdod and cooled. fh# so li6 th a t  forosd wan rm m ® 4 b f  

f iltra tio n *  I t  mlt«A a t 14**1!H>* .and wslshsd 10 g# flit 
f l l t r a to  w«s d is t i l le d  to  yiold 50 f .  (88f rosowsvy) of 
m ols**  which h o tltd  a t Xl&80^/* nitrons#

fh# following: #wfd«htt pfowtd 'that the solid tha t f o n t l  
1b tti® dried «th#r s s t r a s ta  was tho sKmfaydroshlorld# o f 0f»

u f m $  H ;  ̂ ;  j
1# jib *3*00*0 so lu tion  o f tli# so lid  (*#o * ch lo ride  ion 

tost#
8* i. solahioa o f 80 g. o f the so lid  to w sto rv s s  sad# 

to  t i e  sad o strae tad  'with sth#?* fho s x trs o ts  oor# dried  sad

d is ti l le d  to y ie ld  10 i# of aa o i l  which- h o llsd  a t l@@-90*/0#5 

so* t h i s  o il  oss aonwsrtsd to  s aoaosftosfhst# wttfdis m lts d  a t 
187,8-6®.

5* fho s o l id , ro o s fs ta ll lso d  froa  o o th aao l-s th o r, ao ltod  

s t  X5X-#* ja th s d tio  am o h fd n stilo rtd *  o f  88»1S,87*-. • s i te d  s t  

182-8°.
4#. ju stly  s i s ,  eslsislshod f o r  tho  sMMOhpdroslilorldo o f

8*-15,87*, elftHE^ l^ * K l*  e # *S*M f. ff,\ • » » *  f tm tf , .c,

@4.01, @5.85I t # 9.1$, @*SI#

th a t  t h i s  s a l t  oomM h# fon®#d front * mts ta r t-  o f  if f-  

15,87* sad l~ch loro-S- i  ao-proar 1 awlm m n tn m  was shown hr th s  

fo llo w in g  sapsrlmswtt

* so la tlo o  o f 8 g. (O#085 mole) of. l-o tilo ro -f- t  so-p ro w l-



48

enlnojHmtea* bgrdroOhlorid® 1 n  80-ml. o f este r was m de basic 
mid extracted with ether* th e  extracts w#r« dried b rie fly  

ower saiiyiroiti m g n eelm  so lfe te  and filte red*  The f i l t r a te  
was edded to  * eo la tio n  of 7*8 g* (9*084 molt) o f 81*18*878 

in £5*wl» o f . ftafegrdrms ether* Tn f iw  hoars* so lid  had 

appeared* a fte r th ree  melts* th e  solid w i  f i l te re d , washed 
with ether* m 0  dried* f t  m ig h ts  4*i g. (84#) end melted 
a t 180«*t°* 4 srixtare of th is  , with au then tic  Wm.ohy d ro ch lo rt*1 e 

of nelted  -at 181*8°*
to. d lo m ae* I f ix tu re  o f 40 g* (0*8 -sol#) o f l«ehloro~8~ 

£m*propgr lewInopcntene hydrochloride (n*p* 4!MK>®} wad 88 g* 

(0#f polo) o f 8*taino*0*p«th0x^cniaollB# la ' iOCMiI* of jmr1* 

f le d  dloxeme m s  boiled  under refltnc for ##mnty-two hears* 

th e  n lx tn re  was e n tire ly  la  so lu tion  when boiling eonateneed* ■ 

gone brown solid ' appeared in  tw t l f t  hoars* end. th e  e m a il  tgr 

o f th e  solid increased during the -rem inder o f the  t lm *  fho 

mixta?# was poured in to  .500~-stl# o f w sterj the  so lu tion  was 

*ade b asic  by th e  add ition  o f exojee* sodton hydroxide sola* 

t io n  and ex trac ted  with four 509~al* portions o f ether* The 

e x tra c ts  wf re -d ried  owe? aahydroas ee le lm - mil fe te*  a few 

g rass  o f or«as*oolor#d c ry s ta l#  fom ed to  .the d ried  o ther 

extracts#,! fhe m ixture was f i l te r e d  "end the  f i l t r a t e  was die* 
t i l l e d  to  f ie ld  SO g* (TO* rseoTery) ;:$>f m e le e s  which boiled

o
e t  U0HS9 /8  microns* SO wet obtained*

m  baffM»«ri callogolT».w »ter. A mixture o f 40 f .  (0 .?  

mole) o f 1-chloro-S-lao ~ proprlewilBopentewo fqr<!i,oe’ilo rl4 o
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(m.p. 45-80®), TO g* (0*4 mole) of 8-wtli<MSU««tho7 culnoline 

(m.p. 49-50°) and 50 g. (0.4 nolo) of sodium acetate trihy&rffce 

in  lOO-ml. o f f i f t y  percent ce lloso lve-w eter was boiled under 

re flu x  fo r  s ix ty -f iv e  hours* fhe m ixture was in  so lu tio n  during

the entire, time. I t  was poured, in to  600-ml. of w ater; and o i l  

layer se ttled  below the water, fhe mixture (pff 4.7) w*s ex­
trac ted  with .tfere# SQOhrI* portions of ether* fhe extracts 
were dried  and d is t i l le d  to  yield  60 g, (86f recovery) of 
nucleus which boiled a t  15§-40®/li®s. the aqueous portion was 

made basic and extracted with e ther, fhe ether d is ti l le d  from 
the dried, extracts and le f t  mo appreciable residue*

In water* |  B50-«l* three-necked flask,. f i t t e d  with a 

mechanical s t i r r e r ,  a reflux condenser, and a thermometer, 

which extended into  the reaction mixture, was dntrged with TO g. 
(0.4 mole) of 8-amlno-6-»ethoxyc|iiinolliie, 40.0 g. (0.2 molt) 

of l-«9idlwe~5~ls0.prejylaaliK>pent#ne hydrochloride (m* p.
45-80°). and 50 -a l. of water, fhe mixture was s tirred  and heated*

5 hours a t  50° (inside t . )

1 hour a t 80° *
1 hour a t 70° «

8 hours a t 105° a

and poured in to  500-atU o f hot water, fhe eolation was made 

acid to  Congo Bed Indicator by the ad d itio n  of cone ©atrated 

hydrochloric acid and cooled to  10° ,  whereupon 8-amlno-6-  

methoxyquinoline hydrochloride p recip ita ted , fhe  mixture we* 

centrifuged; the solid was washed with 50-ml. of cold water,



*n£ dissolved In lOO-nl* o f to t  .water# f r e e s t  sodium hydroxide 

solution was added $ tint strong ly  a lk a lin e  mixture was cooled 
and ex trac ted  with ether.

The donantad mmmtmw portion and the washing frow the 
nucleus. hydrochloride were s a le  basic to  .Conge l e i  in d ic a to r  

to  the add itio n  of so lid  sodium trlhy^*«*d; an additional
80 I# of sodium ace ta te  tr ih y d ra te  wts added and dissolved with 
stirring# th e  buffered m ixture separated into two layers* a 

llfh to eo lo red  upper ecweews layer* and a. dark o ily  lower lower* 

fhe  mtitto re  wee ex trac ted  with one 800-ml* portion o f ether 

to  remoire the remainder of the unreaeted nucleus#. th i s  e x tra c t 

was combined with the before mentioned e x tre c ta  containing 

nucleon| the mixture was i r i e i  end i t s t i l l e d  to  recover fS g* 
o f nucleus which tolled e t  110-*»1S0°/0#B mm*

th e  secerns portion which s t i l l  contained a la rg e  of I f  

layer* wai 'made s ir  ug ly  basic  to  the ad d itio n  of sodium 

hydroxide so lu tio n  end the  a lk a lin e  m ixture tote extracted with
X0 -

fe a r  $£®«ml# portions of ether# The e x tra c ts  were dried  owev 
anhydrous poteeeinn ^enrton^tf* ,:the » ix tto o ; toe; f i l te r e d  and the

10# |  b lu e t emulsion formed between th e  e th e r  sad w ater layer?*#
th is  was- remowed daring th e  f i r s t  ex tra c tio n  and f i l t e r e d  to  
section# £ th in  lay e r o f  bleek t e r  remained on the f i l t e r  
payer# th e  f i l t r a t e  was added to  th e  sem en* perti-m  f o r  
sutoeruemt ex tractions#  t h e 't e r  was so luble  in  chloroform * 
th e n  th e  previous ex trac tions ' were -made w ith chloroform* th is  
t e r  was token up* I t  was believed that- th e  te r  was th e  me te r  l a !  
th a t  decomposed when §f**13*ET®* ex trac ted  with ch lo ro fo rm , was 
d i s t i l l e d *  fhen 8SU13f c?$ was ex trac ted  w ith  e th e r ,  end the ta r  
was removed* th e  ttf~ lS r iT8 d is t i l le d  w ithou t any evidence o f 
decomposition* leaving no appreciable re s id u e .
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t lH tf  was d i s t i l l e d  from the f i l t r a te *  ftie residue was d i s t i l le d  

la  am atnosphere of n itrogen  f rm  a 100-al* w&n nmm f la sk  wader 

reduced pt*#s?fwr«, f ir s t  mmS#r the waemss o f a food water ptwp 

to  ns^T t excess so lvents sad then mader the m enus o f a swywoe* 

o il pmp* fh#r# was obtained f ir s t  a boot 8 g* of l-h fd roxy- 

5-1 so-propylewlaoAOntaae boiling a t §0-110°/X sa»* followed by 

34 f .  o f if-15,S?7i, b o ll log a t  1S0-9O°/O*5 no* fh#  8ft»18,37« 

m s  r e d is t i l le d  fr©» a XOO-ml* worn Braun f la sh  and r id d e d  

30 g* o f  product (80f based on th# s l i t  chain) which boiled 
at X5S-83°/3 micron# (b sth  s t  310®)#

fh# 38-18,278 was converted to 3? g# of f8-IB,£7S-5* fh is  

product welted a t  187-8®| a fte r  I t  had 1mm r e e r j r s td l l r e d  fro® 
nethano l, i t  weighed 11 g* ami nclt#4  a t 188#5-139*8°* an a ly s is , 

Calculated for C * C* 54*18$ If* 7*5^# ro“.ssti*
Cf 53#84, 54*05; W, 7*35, 7*58# 7b# 31 g# o f 88-13,373-5 rep re - 

swats # f ie ld  o f 787 froa  81-13,£78, fad 89* frow aid# chain* 

fa  s s im ila r experinctit, l a  which 400 g# (£*0 moles) of 

l-ch lo ro -5 -1so^proprlselacpeatan# hydrochloride and 780 g*

(4*0 molts) of 3-a9lad-6-M thd3qr*ttiaollae wart used, th# y ie ld  

o f o n e e -d ls tll le d  83-11,373 was S$€* This we# converted in to  

83,13-373-5, which a f te r  two r# e ry # ta lil* a tlo « s  from w ethsnel, 

welted s t  188 #8-180. #5°, sod represented a f i t  Id of 88€ based oa 

81*15#378, sad 57f hssod «  aid# chain* gna lv sis t 0 s 54*38, 

54*84; H, 7*13, 7*73* fh# lwbowogcaeity o f 'th is  sawple as 'C Sti- 

9#tod by tho com ater-curr ««t  ex trac tio n  process (B) we# $ 4

flab to eat#rass our thanks to-Or. »* r w1 a«*»#4 »'ia *-**. his k{ad*»»'Ta heTtag t h i s  anetys™ " p -K d # # !1?*?**.^ for
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ro i& m m om .or mmnm
mmmmimim: mm nr Mmms mmu

f »  a l l  o f the following c o n d e n sa tio n s , p u r i f i e d  m ateriel®  

mere used* fho fcqrdreehleride
m elted  a t  l80-»$0« fh o  ^m laol ine w elted  a t

49.§*§0®* fho eeademaatloa teehuieite .employed l o  i l l  was 

th e  seise* fh o  ratio; o f -sM#Ms!t*iit to  nucleus- to  w itte r, w ith 

m o  exemption woo emmstaxit* m  o f  on# eessdensetioii
w i l l  s u f f i c e  f o r  them o il#

1  i§0«"fsX* tfereeHUNfted f l a s k ,  f i t t e d  w ith  t  meehenleal 
s t i r r e r ,  s  r e f lu x  condenser* m& a thermometer* which extended 

Into th e  re&etles mixture* me a charged w ith (4 t# 6  g* (0*40 n o te )  

o f  40*0 g* (0*20 mole) o f  I t c h i e r #

5~t ao~ progrlsmlaopent ane hydrochloride »md SOhsU of meter* 
fho mixture m n  stirred m &  hooted at the speelfied tenperm- 
tuxes for the spoolf 1*6 lengths of time*

fho methods o f  ereeeaslmg th e  oomdemsetlem p ro d u c ts  witried* 

txawples* arrangoil i s  o rd e r  of lucres atmg efficiency* a r e  gtxen 

f o r  each method as eomtlmatloM o f  th e  sho re  condensation* 
J t i te iL J U  th e  condensation m elt was poured In to  4!MMtX* 

o f  h o t water* ./the' f l a s k  was rinsed.' w ith  SOhbI o f  h o t w ater end 

th e  ri&slftfs were added to th e  main p o rtio n *  the s o lu t io n  we a 
aade a c id  to  Congo le d  indicator h r th e  a d d i t io n  o f  eo&eentreted 
h y d ro c h lo r ic  acid* and to o  l t d  to  10°* whereupon the hydrochloride 
was remowed ty filtration (o r  centrifugation) m 4  wished w ith 

SO ml* o f  le#»aold water* The n u cleu s hydrochloride* dissolwed
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1m feat w ater, wmx undo haste  ty  th e  oddities. a f  a reass sodiui® 

h fd ra irtio  telmtiomj tfea m e laaa  was afttrsahad fro* tfea. a l t a l lM  

wljctwra with t h m  300*wl* portions of other*

tfea mmhtmM f i l t r a t e  and wash-ims fPM  tfea shm&om hydro- 

©hi®rid# was muds basic  to  Congo lad  la d le a to r  h r tfea' add ition  

o f aodlm  se a ts to  trlfepd re ta j s» odd l.tlM sl 8$ g* o f sodium 

oea ts to  ts ’ifefdrste  vaa addad sad d isso lved  t f  s tir r in g *  tfea 

buffered mixture separated in to  two lapor#* «a upper lig h t*  

colored a«t«#e«e Xsjror, and » lower dartr ergattie layer* fho 

i l i t w e  was oxtraetod with' throw SOO-ml* portions of o ther to  

remove the  remaining maraeeted .i^salna^HM ^iesarominaliiia* 

gome so lid  u sua lly  p ra e if l is te d  during tfea am trsetioiif i t  was. 

tfeew moeesssry to  f l i t  o r tfea - mixture to  permit a eleao  emt 

separa tion  o f tfea otfeer and agaoeus lay#?®* The atfear e x tra c ts , 

ooiihloai with tfea previously  -attained a t ta r - e s t r e a t s  wantaiming 

nucleus ware dried  smd d i s t i l l e d  to  reeevor tfea unraseted  O*awioa* 

€ asthma?t^Bd&olliio*

tfea solid  ( i f  i t  fead formal) was »M«4 to tfea buffered 

a«m#©u» portion* Tfea mixture was feasted to  affaat solution, 
sod wsda hffsla by tfea addition of oxaoss. eediwsi hydroxide 
solution*. ffea sHallne mixture‘was 'warmed to affaa t a complete 
eomrersieu af marese'tad X~cfeloro*!^jj^pr©?yIamiRapeata»a to 
w*lso»groa!rlpiperidlms* and extracted with tm r  ddCMil, portions 

of other* The to r  was removed as mentioned previously# tfea 
other extracts ware.washed with two 50«ni* portions of water, 
dried over snhydtaas. <M^eimm smlf a te,! and • f l i t  owed; the other 
was d is t i l le d  fro* the f il tra te *  fit# residue was distlllod



m

tsndor m  atmosphere of a l tw f « i | in a XOCMsl, worn tram  flt.it 
a t rodnood y r t tM ti i  f i r s t  mndor .the mrnmm of » ftoad m?tor. 
tw pf the® a t 0*S~1.*0 mm* proesmro* there me a obtained f irs t*  
crude m»ifo~grofrrli?iPor id in#r b e llla#  below 40° a t rbowt £0 mm* 
presamre* them a treeo of l~hydroxy«»S«» 1ao^propyl«fnopent  ano 
botlt&f somewhere bet*?c#® OS-lOO* t i  O*S~1*0 and fin a lly  

tf* lS #if§  d is ti l le d  withemt appreciable decomposition* as r* 
pal# yollov oil* There was m  appreciable residue*

method B* This i t  s> varia tion ' of method 4  whereby tho 
hydrochloride a f  8«oolim*4 Mwthoxyrniaaliao mu a mat f ilte red  
but mas converted to  B-ami® a-O^ste tltosy • ■■ ulnolIne which was ex~ 

traetod*

The molt was poured in to  4W*n1* o f hat wsterj tfea flash 

wsj rinsed with S§ ml* a f hat- motor and tho r in s in g s  were edcfei 

to  tho «ulh .portion* Tho mixture was a c id if ie d  with $S ml* of 

eomeemtreted hydrochloric acid* bnfforod u n til  baste to  eamia 
INmS indicator by tho ad d itio n  o f sodium.' acetate trihydrato*  

whereupon am ad d itio n a l SO t*  a f tedium a c e ta te  ty ihyd ra te  warn 

added and dissolved hr s t ir r in g #  th o  buffered mixture mao 

extracted with .five tOO^ml* portions a f other to  remove tho ww- 

reacted fho e x tra c ts  moro dried
and d is ti l le d  to  rocowor the mnreseted racisms* Tho buffered 

ecneoms po rtion  moo treated in  tho tamo wtmtor as in  method ju
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wothoi e .  f h i * was * o f eothoi 1 whorehgr tho

mr**eto& i*ta$ii^i^ii€tl^^rc!«fm ol.iii# wat ex trac ted  f m  the 

b o ffe ro i spasm s mm&ettsstlcMi products with honscne in  pise# 

o f  other* im t h i s  M thod th e  extfmetiem mis ta r r l e i  ©at a t  • 

higher teep o ra tw o  tM© pre?*yitl&g the hceM ^sese  p ree lp lt*~  

tlect o f  'e o l l i  4ertng* tlif extToefciesk* .. I s  a l l  o ther rasp#©to 

method c a ts  l i e n t le s !  with oath©# 1*

The pisritr o f th e  repoworei

#m5 the  S1!»lB*i?S obtained was estimated W  the re f ra c tio n■?
index* w  m m n tn $  th e  modems end Sl~lB*S?8 were th e  m l f  

eonpetieftts present* the composition of any f ra c t io n  of kit-pim 

re f re e tle e  Index oomli ho obtained frost, f tg n re  f *

Tho experimental d e ta i l  o f  tho condensations o f l^olHoro- 

ES-lso-proprlamimopeatune hydrochloride (n* p* lSO-lSB0) with 

i^ m lo o ^ * ii# th o ^ m ij^ illm #  (m. p . 4i*S~SCU00} fa  sm earlsed  

tm ta b le  IX*

fho ©rode g~lso~propylpiperldlm e fro® the 60* ?Sf SO ami 

SO0 condensations mss red is tilled #  Tho h e llin g  points* 1©

th a t order* m m  U 9 -f ,S * t 14T«8wt*# 14*4**. I 4 i « » 0# they 

h a i m®8 1*444?* 1.4414* 1*4491* 1.444?.



fABIE IX

COBBFHSATIOHS OF PURIFIED 1-€EL0R0»5-1so-PR0PTLAWIH0PEHTA1E htdrochiobibe 

WITH 8—AMINO-6—VFTHOXYCUIBOIiIlfF III AQUEOUS lEDIA.j TIME* 

TESfPFRATORE ABB C0NCEBTFATIOH VARimOH?

Cond*

Bo*

Time

Brs.

Temp

°C

Vethod of 

Processing

< FI-13 
from

Fide
chain

>276

Xuc*^
leus

n|T FI- 
13 *276

f  Rec* d
nucleus^)

n*J£  nuc­

leus

*  Crude ti­
ls  o-propyl 
piperidine

T il
5
2
6

BO
59-105

103
A 67

XIII 6 103 A 63 60 1.5792 79 1*6672

XIV 10 103 A 67 65 1.5790 79 1.6680
X? 12 80 B 19 44 1.5848 87 1.6075 50

XVI 12 70 B 35 46 1.5840 75 1*6692 29
XVII IB 80 B 50 70 1.5830 86 1.6670 20

XVIII IS: 90 B 65 76 1.5792 85 1.6690 10
XIX IB SO C 7 0 79 1.5800 SB 1.6890 14
Y J £4 80 C 78 78 1.5798 8 2 1.6685 o

XXI .30 80 c 78 81 1.5792 f l KT̂Si ’L--1 1.6715 8

'XXII 204
2 4

80103
90

c

c

81

47

80

71

1.5785

1.5786

A?

85

1.6684

1.6845

3

40

(a) Percent FW-13,2*?® f r o m  nucleus i s  based o n  the smoont of 8-*mino- 
6-?nethoxyrainoline that was not recovered*

(b) Percent recovered nucleus is  based on the amount of fc-smtno-F-methoiry- 
<*u1.n©iine that was not transformed into the FW-13>27S obtained*

( c )  This condensation employed 0.2 mole of side chain and 0.2 mole of nucleus.
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ATTEMPTm  PBEPABATIOIf OF 8 -( 5—HTBROXf AM3TMMXWG )

-e-isfH oxroraroM iE

g p la l 1« A smspttoaiom of 0 .2  g. of platinum oxidc*s la  

20-®l* of anhydrous ethanol Was reduced by hydrogen in  * low- 

pressure hydrogenation apparatus (1)* A so lu tio n  of 35 g.

(0*2 mole) of 8-amino-6-raethoxy quinoline and 20 g. (0*2 mole) 

o f 5-hydroxypentaaall s  in  50 ml* of anhydrous ethanol was 

added and rin sed  in  with 20-®l. of anhydrous e thano l. The 

mixture was shaken under two to  th ree  atmospheres pressure 

©f hydrogen u n t i l  th e  uptake o f hydrogen ceased. In  twenty- 

four hours, 0.19 mole o f hydrogen was absorbed.

The c a ta ly s t was remowed fro® the mixture by f i l t r a t i o n  

and th e  lio u id s  were d i s t i l l e d  under reduced p ressu re . A fter 

removal of the e thano l, th e re  was obtained 24 g. o f liq u id  

which boiled  a t  80-100° / l  mm. and 29 g (83€ recovery) of

5-amino-S-methoxyquinoline, which bo iled  a t 110-20°/ I  mm.

The f ra c tio n  which boiled  a t  80-100° was ca re fu lly
\

frac tio n a ted  under reduced pressure through a one-foot 

modified C laised column to  y ie ld  14 g. o f liq u id  ih ich  

boiled  a t  95-7°/ I  mm• I t  had 1.4506. 1, 5-d ihyd roxy pent® ne

has nSg 1.4499.

1 S> The platinum oxide was purchased from the American 
platinum  Works. 
t % we are indebted to  Dr. 0 . F. Woods fo r  th is  sample of 
5~hydroxypentanal. I t  had n*|> 1.4515, and boiled a t  64-6°/
6-?ism. 8e© (19) *
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T ria l  2m A mixture of 20.4 g. (0 .1  mole) of 8-amino-
14

6-methoxyouinolin© and 50 g, (0 .5  mole) of 5-hydroxypentanal 

In  1 5 0 -sl. o f anhydrous ethanol and 2 g. of sodium ace ta te  

was added and the  mixture was shaken under two to  th ree  

atmospheres of hydrogen. In  fo rty^ fou r hours, only 0.0£6 

moles of hydrogen was absorbed, so the reduction  was abandoned.

T r ia l  8. A m ixture of 20.4 g. (0 .1  mole) of 6-sethoxy- 

8 -n itro eu in o lin e , SO g. (0 .5  mole) o f 5 -hydroxypentanal,^

2 g. o f sodium a c e ta te  tr ih y d ra te  and 4 g. o f Haney n icke l (11) 

in  150 ml. o f anhydrous ethanol was shaken under two to  th ree  

atmospheres of hydrogen. The m ixture became warm when reduc­

tio n  commenced; In f i f t y  m inutes, 0.55 mole o f hydrogen was 

absorbed. The ra te  of reduction  then decreased considerably , 

and in  the  next twenty hours, only 0 .1  mol© of hydrogen was 

absorbed.

The c a ta ly s t was f i l t e r e d  and washed with 10-®1. of 

e thano l. The combined f i l t r a t e  and washing were heated to  

b o ilin g  and 8 .4 -a l .  (0 .1  mole) of concentrated hydrochloric 

acid was added. The m ixture was cooled in  a r e f r ig e ra to r  

overn igh t. The orange c ry s ta ls  th a t  had formed were removed 

by f i l t r a t i o n ^ washed with 10-ml. of cold ethanol and dried

We are indebted to  Dr. 6. F. Woods fo r th i s  sample of
5-hydroxypentenal. I t  had n^Jj 1.4515 and boiled a t  64 .6 °/
6-7 mm. See (!§’)

8-m ethoxy-8-nitroquinollne was purchased from the  Winthrop 
Chemical Co. A f t e r  re c ry s ta l l iz a t io n  from ethano l, i t  melted 
a t  160-160.5°.



to  m m tm nt woight i s . i  mn&xm m m  a t  400* Thor weight#

S*T g* 0*6 »#Xia6 * t lUamiso^HSOthosycalaoMao

aoaohydrochlori<!# isoit# a t  i  olwtawo o f tho product

with *onol$sr#rochlori#o mmltod a t

fho f i l t r o t o  -fro® tho 8HM»itio~8-mihoay * « la© 1 la#  «mw*

. hy iro ch lo H i#  Was hollo# «a#or re f tu r*  l.P -1* of aootoOo w*s 

®##o# so th a t -tfec a t*  ta ro  was Just t*ir%t# a t  raflaw  toopooatoror 

tho tw M d  *l* 'taro oaa coolo# in a re frig e ra to r owonlght* 

fho i^* tnm *-«?rst» ls"  th a t M i fora## were rmmmmA hr 

f lltro tl© * *  Ooahei with »©#i©aef a a i i r t e i  to  "ow otsttt weight 
in  m m om * area sV&S?* fho f wotgtiei i*$ s. «*6 m lto #  at 

Thor war# iissolw o# la  IQQmil* o f  e thano l; the 

so la tia *  was f il te r# #  hot* Who f i l t r a te  mm eeele# to  r ia l#

4*8 f* o f  re# -h ro ra  c ry s ta ls  which m l  to# a t  lfO~l°* lit 
o#61tiea*l r e e r y s ta l l t i s t lo *  frm '.e ttum el • # i#  n e t  Change the 

-p e lt in g  point* Analysts* e* w# # ,89f # * iij

n o s tra !  eenlwal«nt» 194, ®§§* #*(iMh^#woaqr»^rlaain©)-*. 

i^MitlkxHqrciiiaolim -hyCroehlerl#* reew ires fo r 

C, 00*9; i f  fmtH  m cntrsl ecniw alent, ®09*
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saws or sxuis,m.

She m&m oad i t  hfdroehlorlSe and hpdrefcrMlde* -the s u lfa te ,  

dtealfate» oxalate* mad Si primary phosphate s a l t s  of SV*lStt7S 
m rm  prepared tm t)io. follow ing n m r I

To » so latlon  o f t  g (9.98 aol*) o f R»-1S,»TS (n8® 1.S79T)I-v
la- i N d »  of' ethanol was sided too tmm ire d  asaomitt' o f n o l i ,  

wherempon the  m ln tlm  beeaae m m * On eoaXlnf th e  selm ilest, 

e ry a ta l*  fe«s#d ( la  s o i l  eases , seM tth tag  .the in s id e  o f tho 

mmtntmm  with a g lass  rod mat w eoljred to  imdoee e iro ta lli i i* *  

tiom} mad osy sim H i  tm item warn promoted ty  to o lin g  tho  mixtore 

ia  a r e f r ig e ra to r  owofmifht# Tho sa lttfca t had e ry a ta llle e d  

was renewed tsf f i l t r a t i o n  hr amotion, moahed w ith e th e r , sad 

dried  to  e o u ta a t  weight la  a tmoTOa own i t  40°*

jtte w p ts  war© aid# to  prepare tho won© mad Si e e e ta te  

tad  lmot.it© %gr tho raho settled* fho s a l t s  did mot e i f s t a l l l r e  

fre«  so lu tio n  m m  m  prolonged oooliag*

fho- nenohydrlodide o f i f~ l$ , i f $  was prepared in  tho fe llow - 

lag oaaaort

to  o oolmtlom o f 5.0T g« (0,01$ mole) o f tho siemetiydpe- 

ch lo rid e  o f :if-»lS*fT# (*+ f# WM**$P) i® 15-fsl* o f motor woo 

oddoS' 8,4$ g (0*015 mole) of a& aiy tleal grade petsasliiw  Iodide 

ia  S-ml* o f w ater,' Tho, ram ltlm g  w in te rs , which p a r t ia l ly  

crysta llised ', was hooted ®% §00,  mid ' ninety-five pereamt  
ethanol was added'mat l l . o  ©expiate s o l a t i a  was o f footed* 

fho so lu tio n  was cooled mntl.1 e iy s ta l l ls a t to f t
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erf-stall! nation was promoted by cooling the mixture in a 
refrigerator overnight. The resulting solid was removed by 
filtra tio n  by suction, and dried to constant weight in a 
vacuum oven at 50°.

fhe preparation of these salts is  listed  in table x.
The mono and dl hydrochloride and hydrobromide, oxalate 

and mono hydriodide sa lts  were recry st? I l l  zed from ethanol. 
The melting points were not improved appreciably. The 
recrystallization of the salts is  tabulated in table XI.
Their analyses are listed  in table XII.

from the amount of salt not recovered in the recrysta lli­
zation with ethanol* ie . ,  that remaining in the ethanol, the 
solubility of the sa lt in ethanol was calculated.

To be assured that a saturated solution was obtained when 
determining the solubility of the salts in water, a slight 
excess of the sa lt was dissolved in water at S0°. The 
solution was seeded and allowed to remain at 25° overnight.
In each case, a trace of solid had crystallized.

The pR of the solutions was determined with a Beckman 
PH meter, laboratory model 0, with a glass electrode and a 
saturated calomel electrode.

The solubilities and pH of aqueous solutions are listed 
in table XIII*
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TABLE T i t 1

pf? and SOLUBILITIES OF SOME SALTS OF OUIS,*?*

P elt S o lu b ility  ia  
m t  athaaol 

a t  5°
S o lu b ility

In
v a ta r

PW of a^uaou* tola* 

at *0°

l-TOl 0.0S8 f . / a l . 0.O1B g ./ i t l .
fit 10o

8*05 ( s a t .  so la , 
a t  iooy

S-HCl 0.01? * 0*50 * S .00 (5 f . / f 5  ml.)

■o.oso » 0.0085
at S5°

8.40 f t a t .  so la .
a t SO0}

s- tot 0.0B5 ** 0.10 w i.a o a

Oxalate- 0.045 .* 0.0048 » 0*90

I-Wf ■ 0.0*55 »
(* M ethanol)

0.0055 • 8.45 a

o.oom 0.08? « 5.X0 «



i t

m m t  o r m ~ is§rM  fbom i j im is tm m  s « - i 8 , m

g amahor of asthods woro tr lo d  la  an s tto ap t' to proporo 

a, paro s a lt  of w tthoat iMPttiimily d i s t i l l i n g  tho

fro# haso« ffe# oporattoas o f oseh through tho m n& m m tlm  

m& oxtf& etlaa of oxeose mucloB* *ww tho oowo ia  on oh eoao, 

m®6 m® mMMfl® will sa ff to o  f # f  thoat all#
fi melt of $•£ molo of l«»ohlore«»S-»liMKyroor'laaiaoooatmm 

hfdroohXorido (a* p* .ISO*?-0)- and §*4 mol# of S~aalae«4U 

M thoxyoalaollM  (a* p* i»  6$o*l+ o f wmt#r om»

• t i r ro d  sad hostod t l  SO® (lao ldo  i . )  fo r  tw oatr hoar# mS 

a t  X®$0 ( ia s td o .t* )  fo r four hours* fho mm&mmtlm. pro- 

duets woro jxrorod in to  of wo to r i tho f t  of th# ro-
s a lt in g  solution was 3.9* fn m g h  ooneoatr&tod sodlua hpdroaido 

solution was oddod to  tho a tx tu r#  to  bring  i t s  f t  to  4*5 und 
thott so&lusi soot#to tr th p d ra to  was -addod u n t i l  tho pW was 5*0.

fho mix to r# , whloit th m  ooatsl&od a ooaaldor&felo mmmmt o f 

&mpk**bmm o i l ,  m s  ho*tod to  iS °  sad oxtrsofod * t th a t  

tmpwmtwm  with; four f®0**mX* f o r t i e s  o f  b#fxf«# to  roaow# 

tho oweoso nations# -fho bonsono o x trao ts  wort m sbed with 

eno $0«al* post ion'U>f h o t m t o r . sad 'tho oruooas lapo r w&s 

added to  tho oxtraetod aeaooits solution* fho honsoao 

e x tra c ts  m m  drtod^'owor tahfdreus. asgnosiua s u lfa te  sad thou 

d is t l l lo d  fnoa a woo Braun f la s h  with wide tubes. j if te r  tho 

beaxene mn m m m 4$ lkoalao*4U«ROthosfoalaoliao d i s t l l l o d  a t  

lW«4O0/O#h ws# fho recowered m elons weighed 86 g»
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The combined acneon# portion  were p reced ed  in  a v a r ie ty  

of ways* p#eh w ill  be described .at a eoxttlanstlen o f tho 

abOVO Condensation*

upth#., 1* p repara tion  of S f- lJ t from
e b ta lmod . by ex tra c tio n  only* fit# afneotta portion was w ait 

b as te  by the add itio n  o f 40 f* of f i f t y  percent aodl?m 
hydroxide so lu tio n  and ex trac ted  with four fOD-ml* portion# 

o f  ether* There was s small nmmmt of black «mX#io® between 

the layer#' when th is  ex tra c tio n  wa# carried out* fho  m m l*  

sion lay e r w»# removed ta r in g  tho f i r s t  extra o tlon  and 
f i l t c r e d  by suction* tho f i l t r o t #  we# added to  tho water layer 
for further ex traction*  i  w ry  th in  la y e r  of bluet %mt re ­

mained on the f i l t e r  paper*

fho tw l i t t i i  other e x tra c ts  woro washed with thro# 5&*al* 

portion# o f water and dried ewer anhydrous msgnesiitft sulfate* 
fho other mm ronowd fro® the f i l t e r #  anhydrous solution by 

d is t i l la t io n  on a sheiit bath* ; fho re e i ta e  was tran sfe rre d  

to  a IgiMriU frlean ey er flashy we.shed in  with a sn a il  enoo&t 

of ethanol* ,®ni cooled* I t  weighed . 4S?* 4 g* in  a lic n o t 

(e# 0*i g*) was dissoJLved in  an excess of standard f / l§  hydro** 

Chloric aoid and back-titra ted  with standard a lk a li*  The 
sharpest break In the ml* a lk a l i  vs* pH curve (pig* B) 

occurred a t  about pW 6*8* from th is  t i t r a t io n  the amount 

of haao in  the r e a i ta c  was oalenlatod' to he 0*1*70 stoles*
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Th# bast was then dissolved in  $£0«ml» of ninety-five
percent ethanol in  a flask  provided with a s t i r r e r ,  a. re f l u  

condenser, sod a funnel for addition of acid. The mixture 
was s tirred  nod boiled under reflux , tfe ilt i  solution of 

IT*0 f* (0*1TS molt) of eighty-five percent phosphoric acid 

in  80 ml* o f ninety-five percent ethanol was .added over a 

period of about five minutes# fellow  crysta ls of the mono­
phosphate soon appearedj the mixture was heated under re flu x  

fo r  fif teen  minutes and allowed to cool with s tir r in g  for an 

hour* f t  was fin a lly  cooled with, s t i r r in g  im m  iee-be th  

for two hours and then filtered*  The yellow crysta ls  were 
washed with 80-ml* of ice-cold ninety-five percent ethanol 
and dried to  constant weight in  a vacuum oven a t  SO0* they 
weighed ST g« and melted a t 180*5-188°* A nalysis, ca lcu la ted  

for Cl t Ht7%0 %^04l C, §4*18$ f ,  ?*§8* Woundi C, 88*8t, 
SS*tii S, T,T4j, T.iS# The yield was n #  based on e ith er side 
chain or nucleus*..

Method Mm Prepara tion of the uonohydreehleride of 
tI~13,fT0 «nd i t s  purifiSation* The. combined seucous portions
were allowed to cool* The .nonehydrechloride of «f-18,fT8

£ : '
started  to c ry s ta llise  a t S0°, and the c ry s ta llisa tio n  was

completed on cooling the/m ixture-■ in a re f r ig e ra to r  overnight* 
The light-grey solid  was removed by f i l t r a t io n  by suction and 

pressed dry on the funnel* After drying’in  a vacuus oven a t  

40° for twenty hours, the solid wclghad §T g* tad melted a t 
141-0°, with previous slm terinf a t 100°* I t  probably s t i l l  

contained some moisture* Pure hydrochloride of 81-18,&T8 s a lts  
a t 1 SS-8 0
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The black f i l t r a te  (pf 4*75} was «*de strong ly  baste  and 

ex trac ted  with th ree  portion# of e th e ri the e x tra c ts

were dried over mbydrouB magnesium se lf  ate* The ether mw 

d is ti l le d  fro® the f i l te re d *  dry ex trae tc  end the residue 

era  d is ti l le d  l a  aa etaoephere o f nitrogen fro® a 193~»1* 
w »  Brea® f la sh  under reduced pressure * There m* obtained 

0*5 g* of t *i so*p ro w lp l per Id ine which boiled below 40°/fO 
less  the® 0 .5  g. of l - h r drow*B»ig©-»propwla® inopeat aise which 
boiled a t  9Qm$Q*/0»B an* tmi 4*4 g* of 8H~1B*P7IS which boiled 
a t  170~90o/0 .S  mm, fh» ®*-lS,S7« and a S|  1.5790.

The following e tteap ts were made to purify the aoaedsrdro* 
chloride s s l t t

i* Tea gratis o f the salt* dlssolwed i s  5&h»X* of hoi H ag 

absolute ethanol* w»t f il te re d  to  r#»owe a swell amount of 
suspended Inorganic material tad cooled la  an toe bath* The 

grey~whilte c ry sta llin e  solid, tha t had famed was filte red*  

washed with anhydrous ether* tad dried to constant weight in 
a wacuu® owe® a t  4O0. ;rt weighed 7*0 g. and welted s t  150-1°*

B* Ten grans of the salt* disseised in 50~wl• of bolltag 
wethsnol was cooled to  SO®* m i  diluted with f9-siX. of anhydrous 
etheri the resulting tarbld-w lxtare was f il te re d . The f i l t r a te  
was diluted with 109*®!. of anhydrous ether and the wixture 
was cooled in  a re frig e ra to r overnight* The resulting solid* 
when dry* aelted a t 151-B° and weighed 6.7 g*

C* Ten gram of the s a lt  disseised in 40~»1, of water 
a t €9° was cooled In sa Ice bstiu The grey-white solid  that



n

h»d fo rm a t  *®t f i l te r e d  «sttf ir i# d  la  § vs«mM o rm  a t 49® 

fa r  s la ty  hours* f t  weighs# i«4  |*  nod ae lted  i t  Mfw§®#§®# 

nothod' B» proper#tie® of W»1S#£9V~S from the  f i l t e r e d  

ao&ehydroehler1d % o f SI~4Sf t7®# th e  eoehiaed aeaaoat port loaf 
t i f f  allow®#, to  «oel* fist aeaoigrdroefclorld® of $!«lS#§f§ 

s te r te d  to  e ry s ts ll ls®  st.$Q *t sad th® c r y s ta l l i s a t io n  wss 

©©fsflotiwt oa eeo ling  th® aistor®  la  •  r e f r l f o r s t e r  overnight* 

Th® llgh t*§r«y  solid  was restored hf f i l t r a t io n  by ©notion* 

p r o s i t  dry ©a th® ftmml* «ad d isse ised  l a  t0O«*l« of w#t#.y 
a t  §§o# |  eo la tio n  of.. 10 §• of sodla® hydreffia® la  $0~*1* 

of water was added| th® strongly elfceltae nista*® was treat## 
la  th® nanaer o tttliaed  la  a«th©d 1* ff«*lS#l*fi was obtained 

la  ?0€ yield  {bused on- ®4%hfr.;M€® ®he$a o r -mMmmn) m  » 

pal# yellow f in e ly  ®ryst®.lXla® solid which.'.pel t«d ®t X48*$*SUP* 

yethod 4# P rv p m tlo n  of CT»l*#*Vt»S from th# filter® # 
maohydrtedld® of ®f»XS#t?®# The ®oabia®d seme®** portions 
wore heated t© §S#f ®ad * so lu tio n  of ®*i aol® of pots®sins 

lodld® ia  TOnel* o f *»t#r was added* i  la rg e  saoaat of darfc* 

brown* eeal««elld  a s t s r l s l  se ttled  oat of solution* loawiaf 
a ®l®sr ®r®a®® upper ®#a®®a® layer* fheedU ttir®  ess boil®# 
tinder reflux* whereupon 100-ml* o f o thsao l was aid®# to  o ffs e t  

solution* th® a ix io r t  was ®ool®d la  s r e f r ig e ra to r  ©wmlgtib* 
fh# aenohydriodlde eaee m% of solution as m  o il*  shleh 

e ry e ta llls e d  m  eeeliag* Th® r® smiting t*» solid was renewed 

hy f i l t r a t i o n  h r motion* pressed dry m  th# fennel* mad



dissolved In X~l* of a t  1 so lu tion  o f 10 g* o f

sodlim hydrorfd# in  0VwX* of water we. a addedj the eo®Xeff 

s trong ly  a lk a lin e  m ixture m # tr#?t«tf in  th# smmiwr outlined  

in  method 1* SW~l$t 89i was obtained In 71* y ie ld  (based

on e i th e r  side  ehaia o r m e lees) as a yellow* f in e ly  c ry s ta ll in e

so lid  which melted » t X98~§°*

Two id e n tic a l cheek m s § employed 0*4 ®ol# of l«ehloro~ 

tM h^yropylastnopen tene hydrochloride {«* p* and 0#S

mole o f B ~m im ^~m thow .:.\tim lin*  (s,*o* 4^.5*B0»O01 were 

mad# according to  th# fro cefe re  outlined, in «#th d H.

I?!!«*1S#2?S~S we# obtained from #«.ch* a* a jm^#~weliow-finely 

c ry s ta l l in e  so lid  which saelied .ft Th# y ields*  has##,

on e ith e r  side chain o r nucleus were S i and 7M respectively*
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17, S&rtT# and H a rta fie ld , 1* Had# Fag* Ctiest*, j§£ i!8  (1941),

18, f ,  ?* F ie t lo f le ,  gyn thetle  ftntliial t r i p l e  1941-5, fmrver 

O ffice Fonogrephj in  preiis*

IS* 0. F# Food*# 0rg* &ym. Candidate,
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Wmm Joftti 0 tw # ill f w  f?ook

m-§ 1*1* %o*plt*l$ Pm. T*If* C ltf* W#w 

an# dates ftegrw  of foeto-r of fyhtloaootKf, 1949 

pate of birth* PecMber f? , I f  I t

Beeoodaiy IttueatloRt Snore# ffeerb High fehool, Tlaelati#, w«rw
i****rr

Collegiate I n s t itu t io n  attended pete* Degree pate o f Peg-ree

Vlllff&aim Collafe Its*?-* B*f* £9m * 1941
1941

University of wsrfliia# 1041- Ptulu fun#* 1948
1949

Positloaa hold*

Laboratorjr laalet&nt* of waryXat*#* 1941-1041

9#»#*r«h Chemist* PfciTeraity of wsryXim#* 1041-194$ 

ftese&reh fa llow , ffmXvarsity o f W îyltficJ* to 1949



i  g
&

a

?*
£•

• 
it*

 
la 

ftf
et

tr
ea

t*
 

w
 

•
S«

»f
$~

in
^w

?®
m

lm
tm

m
m

lM
m

ln
Q

S 
1 a

ol
ln

» 
(f^

if-

IS
j.S

fi)
 

h«
a 

taw
m 

p*
«fi

a.r
t4 

lijr
 

th
e 

al
lg

rla
tlM

 
@f 

$•
*«

lfM
h4

U
«rl

%t
i 

l^
by

qa
»^

l.
it

^
pr

oiy
Xa

ad
tt<

H
>

i t

§

af



l « ^ l 0 TOwS^sgN.prefrIS'miEepeii:tan# ttfi root lo r t l#  mm pm-* 

paroO I f  rosotloa Imtmmm l*kriy#w*S^i 

bf€mmhl0tiim  m 4  t&lotqrl oitlorii#*, f t#  boat m*&Vm 

for t liis  rotation was pmmlmrn othor (90*100®)*

m -mmmlmimmmmtrnm  ̂ ferdrtferoali* i l l  ®m*» 
6o&*a0 with In boilliMt atHtnol to
jriaXO « to n B tltf  of oorrosjmdiftf to JKMfcOf of tfe#
oaloolato* aiMaiBt#

tfrtroritlort&a waa aoa- 
60mo4 with ̂ l i o l i ^ o ' to a ra rta tg r of watfla#

tli# wost rfftotiww :of IMwti, m# oator# I 1.; f ia t r  of tloa# towp#*** 
sta r#  mm& waviatieft* *hawt6 b ta t tlio optim a
em ailtloan' war# no follows*

i  a o l t  o f 1 ttol# o f 

tgpOrogfalorli# oral i  m l# s  o f  to  •

m i l l  mmmx o f w ater woo boat#4 a t  S #  fo r  tw aotr hoars* awi 

tfe#m a t  1 0 #  fo r  f m r  hoars*

Tho oovsOooootloo proftaeto war# too t proessaei im th# 
fo llow liif wsa&art

f t#  molt was poam t lo t#  a snail aw nat of waisr ami th® 
so latia*  mm bofforoi a t p i if  t to  b a fftro i wtatar* was hoatoi 
to  #0® ao4 ojctrsstotf a t tha t tm porotoro witli toaaoao to r#~ 

»or« oxoooo’imelmo* f t #  aooomo portio»: oaa trea ts*  la  oitbor 
of two W fif

1* .fho aolwtlofi w»s wad# hasi#. md th# lltoratoO  8*- 
USfO wo a aatraoto^ sa i i l a t l l l s i * ■ f t  mm ofetslM* to  90#



jrtwM (b*##d mm mlthmr aid* ©hain mr tmslmm) •» # pmlm~ 
jrwllow visem s © II, festllfi# soa#M#*w h«tw##n l$o~90*/B

*»•* hs-rlmt* I t  mrm9 X*ST|l# # swlmtlm ©f 
th l#  In  wtfcmol* A m  trwatwd with tli# r«©nlr«d m o m t o f 

phosphor!© oirtd, th#  lionojfeoajfeftt# o f fS»lSf ff€

th# f l a i l  wm# 90f o f  th* M lowlotad tnomit* 

f* Th® mlmttmm was OMlod# A##w*ip©a tho woaohylwo* 

efcloHdo o f pr*olpi.t*tod* fM® woltd w*» rmmrmd
Xp ■ t t l tm ^ tm  mad dls»olw«d in  wntwr* ?h# .dotation ' was a t lo  

h»*to» M d.'tli# llh#**tod fW~lS*$fSwftf. ogtwaotod with #th#r* 

Tho.voaldno* .rwmlaiftg o fto*  d l a t l l l a t l o a  o f th#  wthwr# war 

dloaolwod l a  #tti«s©X* This oo latlM * A « r  fwwatod with th# 
ro o u tro l mmmmt o f  phosphoric m id  fioXdod th# woM|fa**pfo*t« 

mi ff-*Xi#iW |' 'th# flw ld  was T0f# boood ©it o tth o r th« sic!# ©huts 

o r MwXcm#

Of th#  w ilt#  .of if~ l% §?§  th ^ t wor# prop#rod,. th# m m
i. -' .v

sa l d l hydroohlorllo mud hgrdrofevooldo and m m  p&to*ph#t« and 

fcydrlodldo w#fi/?tbw..yi$f 'onto th a t #pfr« ©bfeiiaad i s  food 
rio ido#



$@hm Q tw olll Ton f im k 9 v m t m  o f  Philosophy 1940

f i t  I t  o f  th e s is *  A #t n0y o f th #  projumtiofft md. proportion
o f S^(B«*iso-propf,lsiiiii®sw,lB«ii$@)^S”»s#tliOTfr̂ iiiiieliiie e»0 mm®
Of i t*  slIESe
T hesis sad obstroo t opo»ooo0t..r.,. „................ -............... ^ ___ ..-_

P m fm m r  in  c h a rt#  o f  t h e s i s
But#


