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During & searefc. fo r  b e tte r  ysos;;uito repellent© * I t  

baoa^e desirable to prepare eertalh hy&roaqrapices# fh© 

Refarrsefcs&y {2} reaction ther&for© *¥as investigated as a 

.method o f preparing hyttroxyaoldea* *!%&. vox#, -was' begun under 

a contract reoo-^ifcnaea by KURG betwmu, the University of 

Maryland and the O f!ice of s c ie n t if ic  heaearth and Devclop* 

osnt# Five compounds were. prepared. whtl® the author «&© 

engaged on the abOT«*:aexit;ieae4 contract# hi ter tne contract 

terminated a study of the KcioMaie&y reaction Involving 

o(~h$lo&oide9 was' continued* the  r e s u l ts  of the eonpietad 

etudy are .included i n 'the preeeht- thesis*

In ISS7» Refers** taiqr {16) reported a eonufenstaiion of 

aoetone ^l%h e thy l ioconeeta te  in  the preeena* of asine« 

sine© th a t %Ij\® the reac tio n  wfeieh te&©» place between a 

carbonyl cospotad such &s an aldehyde, & -Ketone^ or an ©ator 

and an o(«*h® loess te r  aae be-cone _*cnowa as the hoforoataiey re a c tio n • 

Ke format a'ity1 e procedure ©llal&atee the  necessity  of iso la tin g  

an orgcnossiho compound• A ae% oarbo&~o@rbon bond i s  ior.oud 

and i t  'aee-ta th a t th e  follow ing steps bait© place {17)#

1# for.-ration of an orgahonino halide#.
• » . .

X**C* * 0 0 d*xi '"•.' )  ( X )

I

(X rep resen ts  C l, Brf 1) K is  an alfcyl group)



2

2* M o t io n  to %hm ©srtoamyl group of ilie ■alotfiayde or

~ ? * °  ♦   » - 0 - 0 - 0 0 * 1 !

K e t o n e

{2 )

3* Deeo.aposi'&lan by d i lu t e  e e i s .

XZ.aa ,
-O-O-C0?K ♦ EXI I  %

11

P ,
( 3 )^  •O -C -G O jfcH l ♦

111

fM s  $m aldehyo© or a Keto-a® Xe&d® ,to  a p^&yclroxyeater 

(H I )  w  the f in a l  product. .or simultaneous

dehydration m.j proau oe an una&t©rated aster*  w'&aa an os to r  

i s  t*»*d la place of an aldehyde or m%® no* to© product *aay 

too a ^«*keto©ater* I t  Is  a lso  possible- fo r th e  o&rtoonyl group 

of the pH tetoee ter ito^ re a c t fu rth e r  «*ith the or'>tao£in© toaliuo* 

th e  o rg m o ^im '"o ym lm m  ^krmklml 

tor mu in the w©il~!£nawii G-rigaart react. lorn* indesti, mgBooium 

mey #¥«a tot? su b stitu ted  - fo r * iu0 \ln  i l l s  ■ reac tio n  <20* 21}* 

uiao# Grigiierci reagent* ©emaot-.be prepared f  roao<-haloo.-?tars 

ant ,mga#sium alone* tto® Hot eraststey reac tion  offer© a m tm &  

**ai©!i Is admire len t to  a Grigaard re ac tio n  fo r

The-order of r e a c t iv ity  of ©artoo&yI  oo'spouoda in  the 

tSefortats&y reaction  i s  BOfiG* li^00> Grcor °t-

re a c t iv ity  of the  ha ioaee ta tes  is

OiaE2<50aC2H5* i>iaoe c{~Qhior®BG®tiQ' e s te rs  o ften  reeo t elotfly 

or mot at a l l  and o^lotioeetere ar<t mot re a d ily  availab le*  •

Most Heiormatsxy reac tio n s  havt* toe on ®efri©£ out with 

tor ©am© t e r  a*
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By u m  o f %m E*foratt*£y re ac tio n  i t  is  possib le  to 

prepare ^-tydroxyesters* the correspond i&£ uAaetur&teg esters  

sad acids* th e  procedure is  a lso  a valuable ^ettiod of leng

then ia$  the car bon cbeia* By proper eboio© of reac tan t*

i t  i s  possib le  to ob tain  a 'cha in  with v&,ricms degrees of 

braaching*



3X&H&.&0K

At 1 m  o u t s a t  o f  th e  u a r^ f a l i t e r a t u r e  nearcia r a v e s le d  

no g e n e ra l .uetfcod a t  p r^ p a r in f  It fM ^isub8tifcuted~^fcr0oiO ~ 

s ^ ld s s  i n  good y ie ld s *  B in d #  th.es® tra id e s  vrere  r e q u ir e d  

in  f a i r l y  la r g e  .q t ta & tit ie # , i t  « * s  n m &asary to  d e v is e  a 

s u i t a b l e  method o f  p ro p er  a t  io n #  i l l  H e r  and I'oim saa (1 5 )  

r e p o r te d  e .  p r e p a r a t io n  o f  If,SH dl«thylt>ro 4 3 so e ta :tld #  t a  

tw en ty  pore e a t  y i e l d  b y  oon d e& siag  d i e t  fey la  •tine in  aqueous  

€ ll€ B ll  w ith  bro,r*daaatyl bro& lds*. By ad d in g  two a o ie s  o f  an 

e t h e r e a l  s o lu t io n  o f  d is th y l& a ii is  to  e t h e r e a l  s o lu t io n  o f  

b r o ^ o s d e t / i  b io n id e  b a o l m  t o  -1  > ° # ws iunVu &??#u a b le  to  

o b ta in  s o a s i s t e a l y  y i e l d s  in  @s®#sa o f  s ix t y ~ i “iv@ p e r * e a t}

o t h e r  b roooa& id es and ehiorom & id## -a ©re o b ta in e d  in  y ie ld #

o f  s i x t y  .p eroan t o r  b e t t e r  by th e  • u m  o f  th e  s&ae g e n e r a l

p r e s s u r e  * A ll o f t  ho o(*broaoanM ta *©re s tro n g ly  Iso& ryea*

t s r y  s a d  8 tera .u to .to fy *

B is o fe o f i  ( 5 )  r e p o r te d  th e  p r e p a r a t io n  o f  ti^aietnyl-c^-

t r a i o s c e t a s  1 l i d e  mad K ^ a e f h y l - c ^ h lo r o a e e t a n i i id y  fo r  w hleb  h e

ha# reco rded  i ie i t l i ig -p o in ts  of 09’s> sod 4&a r s s p s o tiv s ly #  In  th e

preparebio# of these eexpounds i s  th is  lab o ra to ry , the m elting

p o in t s  * e r a  th e  r o v e rs #  o f  to e  ones h © r e p o r t a d > £ aeobs and

Eeldelbergsr (1 2 ) prepared M~;:aeibyl^pVdhioroae * t aa i li«;e and re-
o

p o r te d  a. s i t i n g  p a in t o f  ?0 "# d ro th ©  ( i0 ) a l s o  r e p o r t#  t  s i t i n g  

p o in t o i ?Oa fo r  M ^ is ta y l^ ^ e h lo ro a o e ta n il ia s *  Mo o th e r
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p h y e i e a l  e o f t e t s a b e  e o u i e  fee t o m A  f o r

§ therefore t M s  produet er.e analysed far bxoalae# 
eartoea# ea6 hydrogen* *he aaeiy tlea l data «tre good# 4~*»thyl~ 

J-fcydimy^-methy le&ory le a l114e w«e obtained ia  good yield  

Iros the ’eoadea&*tle& of mlxa

3~ethylhesel4ehgNt* i s  the prases®# of slao* The foregoing 

eeide&e# ia&ies.t^s that & typegraphie&l error may hare beam 

iStdt i s  reeordihg the &eltia$ points of B iachofi*& produet#* 

soma o(<Hihloroaaldaa ware prepare® fey the, #a«e gen era l, 

methods-* th e se  aaidee. gar a iqer y ie ld s  whom used Is  the 

fteforeatsfey reaotloiu Sine# -the .ehloroeeides are-a# i l i  l io u it  

to prepare a» the Promoe-aidee ihero to b# me partiesley

advantage in th eir  use* ! ;
turnings of am a lley  ee<mpesed of eight per® eat eop;;-er and 

alnsty~trtfO peroent sins were use® exslusiyely# the turnings 

sere washed ‘free of ousting o i l  and were subjested to mo other 

e leaning*- Thm o i l  free turnings m®mm4  to her© no c«ids layer  

a fter  »tsadlug one year and a fter th is  time the sine SeeasA 

to he fu lly  a# sa tire  am when freshly prepare®• th is  form 

of s i  me does mot need to be sleaned before sash reaction; .it 

seams worthehlie* therefore# to propare th le  a lloy  i f  oiax&y 

SefareatsKar reeetloos are eontewplfttedU
the longest aeyl group sonteined la  m f  of the estrone- 

amides ua«d *&.b that of ft^^iethy'l-o^hra^ooeproaaide# The 

oendensiitiaa of th is  aside w ith  2-ethyIbutyr* ̂ Ashyd* yielded  

forty pore am t of the expeeted- hydroxy amide# .10 snides wits 

braheh#® eo y l group# war# investigated# the l a r g e s t  a i c y l
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group* substituted on the e&ldo nitrogen* was that or &*H~ 

(mixed! dl&oyltatiaoeeetaal&e* the hydroxy anid® we# predueed 

la  e ix ty -fiv e  ' persont yield  *fcen ^#S»< l̂xiwl}dl& l̂broii£>&a«%afiadL4a 

■was eondeased with 2~©t hy Xlmtyrc* 14 afcyde #

the m % :m m  iavasrtlgtttea fail into four oategerieei 
ellph&tle, nixed aliphatic s i i  fcroaatle* oro-natlo* and saturated 
eyelid* fli# eyelle fcetones a;r# Alsousi t i  us a separate .̂ remp 

beeeese they behave' so&eehat differently tmm, the otnetr ^ to n sa , 

the other throo categories are discussed 'together*
Cyells tetanus la  general appeared' to fora a .ssor© XatsoX- 

able aine oojaplex. than any other ear&onyl compounds that war® 
investigated* ialess high epfted eilrriag is used, this sin® 
eoaolex w ill  adhere to >1M  Mt&llls. £ins with a resultant lower~ 
lug #f yields* It Is  advisable to use more soleant for th is  

:P*0up that Is neeessory 1 m any.■other#' :a^eisbexanoas and 
osthyXayelebeiaaone $avevreason®bly good '•••yields in all oases

ii1 _ " • _;. ' t
tat eyolepsatafftose #»ve.very poor y ield s*  '

In four d lffer sa t a t t e s t s  to eondsnae %yelepeittaaon« 

with a ©(^fcm^aeaide* the y ield s were never over fourteen perm

eant of the ealeuleted Aaeunt# Id on# run where •aagneslun was 

substituted t o r  %l&et onlj an unidentifiad tar was isolated*

The la rg e s t aoao.ro 11® jetton# th a t e&e used 'was 

$Mmon®* This ftetone was tre a te d  e i th  % jic-diethylbro-^^ 

eoota:^tde i s  im  present© of mine to  yifeX  ̂ the to r  respond lag  

hydraay a ■aide i s  ov*r f i f ty  per® eat y ie ld  of the ea lsu ia ted  

amount* Tliis again shows the apraieabiX lty  of the reac tion



?

fo r  the  higher mothers of : the ■-hoitologsnis mm-&e&*

In  order to study .aterie ei iW is  in th is  re a c tio n , a 

s e r ie s  of experiments using the Saha-'matda-liith m ethyl'iso -  

pro pyl a ©tone, tillsopropyl ketone end piueealoaa were ca rried  

out* N i b r o m o a o o t a ^ i d e  w&» used in  m ^h  ease* th e  

conditions of the experiments were duplicated  m  c losely  

a® possible* One would p red ic t the order of increasing  re* 

a c t iv i ty  to fees d iisop ropy l ketone» piasoolone, sad methyl 

isopronyl Ketone* However, the  fo H oeing yield® *ere obtained 

re sp e c tiv e ly , 39# o9, tad 35 percent of the ca lcu la ted  amounts* 

l*he apparent disagreement from the  -expected re s u l t  might he 

due to  loss ia ' washing due to  d iffe rences in  so lu b ility *  la  

© s im ila r  experi .lent th a t  was ca rried  out a t a d if f e r  ea t time 

with no attem pt to dup lica te  ooad.itions ex ac tly , methyl propyl 

ketone yielded f if ty -tw o  percent of the expected hydroxy amide* 

I t  i s  of i n t e r e s t .to  note th a t  the hydroxy amide was the pro* 

duct when diiso.propyl 'ketone was used i s  th is  reaction* Oonant 

and Bl&tt ( f ) reported  reduction, of the carbonyl fey the addi

tion. of the Qrigaard reagent to  d iisopropyl ketone in  every 

case except when methyl magnesium iodide was used* By use of 

the Reformats icy technique' we have e. imm.B of. adding a f a i r ly  

la rg e  o rg an o aa ta llie  compound to  the; carbonyl'group without 

reduction , . a search .of the l i te r a tu r e  revealed no-instance 

of the use of-, the  E@formts.iiy reac tio n  with d lisopropyl ketone*

mailto:E@formts.iiy


$& ree m v ®  mm t o  t e s t  th e  a p p lie s -*

M l i i y  o f  O ^ a lila ro e .iia e« - In  th e  r e a c t io n #  I n  in s  e o a d s a n a t io n  

of m tiifi. propyl «lt&- H^^iethyldnlerosaei&mid© and

BpB^H^tmylfero^oaotta^d^^ the respestlve y ield s of hydroxy 

as&u® were 34;& and 5f^ of t h e  eeldylnted uuantity# f to  trea t

ment o f  4* .©thy loyoiom exam oae w ith  B t&'«K?ie t'hyXq&loroaeat amide 

s i t  $*H >& i© ti\yibrO iiao#tE iiid« resu lts© , i n . y i e l d s  o f  y z &  and 

59^ o f  h yd roxy  amide. r e s p e c t iv e ly *  F i n a l l y  th e  o o m u ea s^ tia a  

of 2-®tkylJMXaid#hyd*t •* 1 th . M~^ethy l^HJhlarosa et s& llid# end 

ft-met&yl-^bro-soasete&ilide gi&T# yieltls of 2k$ aM ?o> 

resp ective ly ,. of the osleulated q% M m titim * th is  indicate*

%h&% e fe lo r o e a ld e *  w i l l  eorn tsase  im t h i s  react loa. t u t  c e r t a i n l y  

t h e i r  us# o ffers no advantage#

Several attempts to marry out th e  u e tp r jm tv k y  rauollom 

^itii furfural met *lt& failure# sf&© only product obtained 

was a. h ig h  boiling o i l  ehiefc decomposed r a p id ly  m  s te a d in g *

Ho- saaple pur<* ^mmxgti for analysis wag obtained* In on# 

ease» eignty*five per&©nt o f ih© starting  amid® was recover

ed unchanged* This fa ilu re  of t&e reaction 1© strung# la  

the ligh t of tiit fact that furfural has hem mmI in  the 

noual fteforaatalqr reaetloiu

,1m oat experiment* the eonC enact t ion of. p&#myl ©octal- 
de&yda w i t h ' l f. I ^ ( a l» i } i ia n y ib r o E » a o ® ia ^ i4 #  can attempted.

Only a nan 11 amount of am unidentified tar itas- isolated*

Mine icetoaes war© inveatlgeted and a i l  o f t&ao y ie ld e d  

the expiated hydroxy s.aid©# fo u r- aldehydes produced the  expast
ed hydroxy a.-ids but anisald^ayde. yielded the oar re ©ponding
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unsnturat&d eaL<1# in two i^peri-nents involving 4 i t  ter  eat

In  • t&© hopii o f ' preparing-. a, so lid  product , oinn«&M©fcyd® 

a?as oondans&d *itfc {f*«thyl^-bro»ii0&ant&nilid.&* a s o l i d  pro*

duel obtisinofi1' th a t  %mM and- p u rified  without

employ lag  d is t i l la t io n *  Sino© dehydration ^cmld giv« a.

*yst»n vs life f iv e  conjugated Ooufcl® toads, t&e expected aon* 

pound n ight well hate teen too unstab le  to  undergo d is t i l la t io n *  

A lth o u g h  the im&lyHls in  e rro r by e ig h t-ten th s  oi one 

percent the product was u n d o u b ted ly  the fcydroxy n&ide*

A ttem p ts  to  dehydrate I ~ e tI x y l- { 3 -u y d r a x y -> ~ p h o n y l-4 -  

p e n ta n }a n i l i d e  b y ' t h e  u se  o f  forsd ie  a c id  y ie ld e d  an a l l  wUloh 

c o u ld  n o t  be in d u ced  to  ■ o ry sla 111x6* T rea b a u a i o f  in is -  ©on- 

pound w ith  b ro * ln e  d id  n o t  y i e l d  a c r y s t a l l i n e  p rod u ct*

t h e  o th e r  a ld e h y d e s  u sed*  b e a n a ld e h y d e , 2 » e t h y ib u t y r a ld e -  

hyde* and z-ethylhexnldehy&o , r e a c te d  as e x p e c te d  •

HfM^DiethyI-|S»ph6nyloliHiaA&ai46 e&a prepared i r o n  U 9M~ 

di©thyl-*|S>fp«<llph»aylafdraorylaaici# by dehydration with n in e ty - 

e ig h t percent for-uio sold* oibroadd** were pres area iro x  t i e  

tussstureted s lid e s  obtained iro a  unisaldebyde#

A lt e r  u s in g  l»>B -d isu b stitu t# d * o ^ h ra 3 3 to a ^ d o »  in  th e  

^sforraetslcy reaction* en !I-sonosubstltut?.:d aside vsas In vesti

gated* hcuctisii did not taite pi&ce is  t'xm expected. msner* 

^~Bro£aoacet&&i lid  s w.©s t r e a t  ad feitA -aeetopheaone arid ^ ith  

2«elJ^lh©x«id&hyda a c c o r d in g  to the u s u a l iieiorsaetagy b e c h a iq u .*. 

Aoetaailide was the only product iso la ted  iroaa .either %xpmXm®n%*
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In  %hm ease o f elxty^etui pareexit mi the

starring si&lde was reeowered as aeetaalllde* the  

mm id en tified  by e&rbe& mnb hyam §m  eiutlyslh m a by & Atixed 

melting point with pm*# aeetahliide# la  another atleapt using. 

tH»axaldehydey the <Vbr©meaeatai&ilid* w&s reooToroO 'oaohamgfh* 

The redtzetlaii of G ^ m m m ® & m llM t»  to- aeet&olllde in the 

heferisatsfcy reeotlon hm  not be#a investigated# I t  hoes s*ex 

probable that mine wa* the reduelag ag^nt*

The prtaary purpose of the syathatie êrlc. was to iavestl* 
the ©oop# of the .*te«* appliestlea of .the Reforms tsigr 

resetIon# t h e  proeedere* were adapted I m i  .similar experlmeats 
described for o^hioseeetexe# la assay ease# yields reported 
are those obtained from only mm expertmeat# Xu e fee oeee.o 
conditions ^er* ear led sy»i%mstiesdi.y to find turns* best suited 
to the reactants. involved#

In a series of three duplicate experlomte fo r the prep* 
aretioa of ti t$~diethyl*{?~pfc*aylfcydraerylamids the following 
solvent 'mixtures were uee&t >0 ml# of ether la  50 hi# of 

bosses** 00 ml* of heaxeae* m €  30 ml# of telusa* In SO mi# of 

beiimeae* The respective yields were }&k* and y 7p  m i the 
ealeuleted aJicmafs* Since the mixture wee refluxed in each 
*«■*** the yl«l4 ■ iinaaft, to-,' b£. ̂ uite,.dbjMwdeft^ os the tempera* 
tw *  a t tehlah %h% rese t lea *?ti earrled out*. I s  a similar 
study of the ^reparation-. of, S »M*dlt|Uy3̂ i*ayuroxy*o(*^. tuyi* 
eyelehexaneaeetamlde t a similar result “was obtained# The
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solvent mixtures■ used were; .SO al* o i ba&sene and SO ml* of 
toluene» 40 ml* of benzene sad 120 si* of toluene, tad Mo- ml* 
of toluene* In this ease the yields w#r@. .1 4*$$* »**&
reapedlively of the e&lculated quantity* from these eatper- 
Imeats It. any fea eoneluded that if any of the yields report ad 
ere • *xtanm it la indeed fortuitous#

It is of interest to aosp&re the 'yields -of stalls? 
earbonyl eompounds using brenoester* and broaea<iidss* fable X 
gifos eueh a eosaperisoa* ^h# values for the broaoesters are 
those given by shrlner (2 )* It sill be noted that in general 
the yields are m m m lm t  Xmmw for. bramo&mides than for feroma- 
esters*

Four o f the eoapotuid* prepared in this laboratory were 
tasted far their .mosquito repelleney by the Bureau of 
I&boaelogy. and Plant iuareatln*, Orlande f florlda* ffce re
sults of these tests are given in fable XI* By eonveatioa, 
liquids having a repellent time in efceeas of 179 -minutes 
against Andes Aegypti, or 119 minutes against Anopheles 
Quedrimaeulatus are eonsldeved repellent* Two of the ooa- 
pounds tested exoeeded the atalansi value' against Aedes*
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This s e c t io n  of the  th esis  i s  a iv ia m  into th re e  

<5IV1© lo ss  5 The Preparation at o(^&alea4ideat T&© fteforaetsky 

aeaotlonv and 3©a*r&l $xperi;aK!ifc*»-

The preparation of o(»B&loamM#s

file p reparation  of d if fe re n t o^&alaeolde© involved 

ao d lfiea tlo n a  o f a general procedure# The general pro

cedure w ill be given and, ©soil separate  experiment w ill  be 

d#s®rife«d 1e condensed fo ra  with -any v a r ia tio n s  th a t ears 

used# The preparation  of o(«4uil0&alde9 was ca rried  out in  © 

o n e - li te r  three-neefeed tl&&& t i t l e d  wit a & harsh berg, s t i r re r*  

a dropping funnel -with g&s o u tle t * ana a low tem perature 

them o& eter extending 'in to  the solution* The fl&ex mm 

iwmrs&d i s  a mixture of dry is*  and isopropanoi contained 

in  a one gai Ion wido-raouthed iw m r flask# as  e th e re a l so In* 

tio n  of the appropria te  o(~bro*soa©yl broaid© «as pleoed la  

the f la sk  and the so lu tio n  ©as eooled to  *15°* &a e th e rea l 

eaiae so lu tion  we® ih m  added through the dropping funnel 

a t mmh a ra t#  th a t tliu tem perature did not ©xeeed -10° •

The re ac tio n  m ixture was d isso lv ed  in  w ater and th e  o rg an ic  

layer m e  aeparated# The organic lay e r was’washed sue®©salve- 

ly  with d i lu te  phosphor!e sa id * ;■-d i lu te  jp$$stsina carbonate 

so lu tio n , sad f in a lly  with concentrated sodium ch lo ride  

s o lu t io n  u n t i l  neu tra l#  I t  i s  im portan t to  mash the e th e rea l 

s o lu t io n  f r e e  of emime hydroh&lid© a t  t h i s  point* The so lu

t io n  «e® dried over a&gaesliiA su lfa te  and tn# so lvent was
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re e v e d  by d i s t i l la t io n *  produot w&s d is t i l i# d  or 

recryatml.llxed*

tio n  of 151 g* (0*?5 mole) o f bro&omoetyl broxiid© i a  *50 ml# 

•of dry ether* was added 1 3 2  g* (1*5 iioles) o t  diethyi&mlue 

in  150 ;al* a t  etteer* iiie re&otioa mixture was tre a te d  in

th e  s ta n d a rd  . m n z m r *  t h e  produot was a w a te r  white msiid© 

th a t  was d i s t i l l e d ;  i t  boiled a t  89-90^/1*0 mu* (15)* til® 

y ie ld  was 10? g* (74 pereent o t %hm ca lcu la ted  a ^ n n t)  *

mrmtion of &fh-4ipr©pylbro«ttne«tamide was c a rr ie d  out using 

loo g* (0*5 aole) o f h m m m m tfl  bromide ia  450 al* of u r j

2*0 :m* ;&© y ie ld  of w ater-w hite produet was $9 g* (B0 per-

sen t of the  th e o re tic a l a-aou&t)* th i s  compound was not 

analysed * Ida .s& tertal was condensed with methyl e tn y l 

ketone to  y ie ld  the exoeoted hydroxyamia© in  4$ percent of 

the ca lcu la ted  quantity*

Preparation  of if*^-j3llaepropylbr.o^oaeeta*aide» *his 

compound 'mm prepared fro:& 151 5* (0*75 ~aole) of bro.weeetyl 

bromide in 450 ul* of dry-ether mad 152 g* (1*5 no lea l of 

diiaopropylavise in 150 ml* of ether* Xfce expert-mint was 

conducted in fne usual aa&ner* !h© soltant was rmjoved by 

d is t i l la t io n  mad the product was d is t i lle d ;  i t  boiled at 

70-71d/0*3 ®:z» the y ield  ;was 75 g* (45 percent of it© tneo- 

r e i l e a l  quantity)* A fte r  s ta n d in g  for several days the

par&tlaa of k »h~Mi^thyfbromo&c-%t&4fde* xo a so In

aide* btm pt®p>

m t m r  a n d  1 1 1  s *  ( 1 * 1  of X I p x O i ^ l s x l M  im  1 5 -0- m l *  o f

dry e th e r in  the usual manner* The is ia e  u i s t i i i e s  am ^£-luoV
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Kt&^iis&propylhro^ee&t&mide so lid ified *  The eo lia  mm 

raerytttelllsed from petrol mm ether i 3Q<*&Q" } m& %hm 

p u rified  material ate lie d  &t fe5*3«*04*3o# 

iua&l* 0 a le fd« fo r  OgExgBrHOi 0, 43+241 Ey 7*21* founds 

0 1 43*40; H f 7* 3*s*

P r e p a r a t io n  o f  ^ JS<»I m ix ed )Of& m X 4rom otoe tam id,e«■ f h e  

p r e p a r a t io n  o f  KtK ^ la $ y lb ro ;ie ftee tfta lc i®  wes ®&rri®4 o u t  fey 

t r e a t i n g  100 g* (0*3 mol#} o f . hmm,id # . 1st 430 ml*

o f  d ry  e t h e r  w ith  173 S* (1 * 1  m e le e )  o f  m ixed diamy lam ia**  

in  150 ml# o f  d ry  e th e r #  fixe  s e l v e a t  was r e x o r e i  fey e i s t i l l a -  

tio n  and the  pro-dust d i s t i l l e d ;  i t  bailed  a t  12$»1293/0#7 m# 

T he y i e l d  m m  99  IS* -(71 :jMMF**at o f  th e  o*l£ttl& te&  em oim t)#  

4 a a l*  O aloM * f o r  0* > 1*80; f i f #*a3* fouad*

0.* 51*57s H* 8*42#

ETeperetioa of 1 **ia
subside®  was prepared fro a  200 g* (0 * fi mole) of Ô feyamo** 

propionyl bromid# i& 430 mi* a t dry e ther and 150 g* (2#05 

moles) of di#tteylsaia# la  150 mi# of ether* th e  re a e tie a  was 

ca rried  out in the usual manner* fix® product web a water 

whit© liq u id  th a t  was d i s t i l l e d ;  i t  hailed  a t 74^/0#2 ms# 

th e  y ie ld  was 1 5 7  ff* {17 pereent of the th e o re tie a l  rnmmt}* 

jam I* Cule*d. fa r  O ^ i^ r lO ;  Brf 38*44* found* i§r* 3 8 *8 3 *

The-amine we® 3tarpl© s tech n ica l grade of mixed dleejrl-* 
amiiis* f&is emlae was dried &ad d is t i l le d *  tu# portion  th a t 
boiled a t 113-llfe°/l5 was used#
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Preparation o t  JN*JSk

M€^hyl*-o^br5v^0®.pjroa,slde waa. pre.pe.red by tb e ' st&ndsrd 

m tha4 by treating 172 g* (0 # f l  a d o )  o f o^br&m-mproyl 

etelorid© {14} ia  450 ml. of dry etfeer dfcfe 120 g . (X.o5 

>mdss} of M&Uiylmmim ia  150 atU.-oi «ia^.r* £h% product

was d is t i l le d j  it. bailed at 77-7 &*•/0*1 am* ta t  y ie ld  af 

w & ter-fdte a raid© «&* 112 g. (50 percent of %'m tdeoretioal 

amount} •

Anal* 0axo*d» lor 0 0 1 0# £ a  ̂ 8*00# bounds

0 , 47.93? B, 7.97*

preparation of if«^tfayl^«d>rcMft0soet&nlll4e# ftisenefl«ii Hwnnimwinm   «r.rtii<«»»i»uin'i i o w     ”-■ —-T—  --      — —- -~l- l prt* rr itr—-* ’

(.5} re p o r te d  a preparation of H -aetby l^ b ra ^ o a a eta a llia e  

.for whlefc a melting point of t>9° Is given*

Our a t t e s t s  to dupliest* bie woric resulted ia  a product 

aiiioli melted at 40#3-47*3°# th is  substance was analysed

f o r  bromine, oarton, and Hydrogen*

Anal# 0 d e fd* for apxpBrliOs 0 f 47*37? ft# 4.39? Br* 33 , 0 7 . 

jfound? Of %7*42, 47• 30 • 47.49s n§ 4*44# 4.7'^t 4*b2? Br§ 34+vb# 

j-renar&tloa of a-&tft yI^-broaoaestanlll<te+ *ais cox- 

pound um  pr>:pared from  1Q0 g* (0 .5  mala) of .bro-noaeotyl 

bromide in 450 ml. o f dry et&er and. 135 &* (1*1 o d e s )  of 

efhylanljin# in 150 ml* of dry ©i&er* the reaction mixture 

was worked up as usual* Tbs advent m s removed by d i s t i l l -  

lit ion and ifi® produet d is t i lle d ;  i t  ta iled  at 125-127°/0#2' 

i:i* th e  y ield  was SB g, (73 peroent of th e  t&eeretle&l 

quantity)*
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Ane.l*'OalcM* fo r 49*59; &$ 4*97* found

G» 49*49; H, 5*09.

frei>eratlon of I  et.hylehloreaeetaaido* This prep* 

e ra tio n  was ca rried  out by tre a tin g  §4 g* (0*75 awle) of 

oh loroacety l ch lo ride  la  450 ml# of dry ether* th e  d ie th y l*  

aain© hydrochloride was reaonred by f i l t r a t io n *  The so lven t 

was removed by d i s t i l l a t i o n  mad. the ami<1% d i s t i l l e d ;  i t  

bo iled  a t 117*11^/17 mm# lecobs end H eidelberger ( 1 5 ) give 

a b o ilin g  poin t of 126#5-128#5°/21 fo r th i s  compound*

The y ie ld  was 90 g* (80 percent of the th e o re tic a l  amount}# 

P reparation  of M*MathyI~ Q ^ohloroaoetaulllde» f  h i a 

compound was proper ad la  an analogous manner to  H-ta&thyl-o^. 

bro& oaeetanillde from 57 €♦ (0*5 mole) of oh loroacety l 

ch lo ride  ia  450 ml* of dry e th er and 120 g* (1*1 molas) of 

methyl a n ilin e  in  150 ml* of ether# The product was re c ry s- 

t a l l i s e d  from petroleum e ther (60«80d)i I t  melted a t  69- 
70° (12)* th e  y ield  was 74 g« (80 percent of .the t to o re t io a l  

& mount)«

P reparation  of p^Bremaaeet&ftiltde« fh ie  aaicle _ was 

prepared by the method of Abeaius (1 )•

th e  Beforsa&tiiqr Meant ion

The experiments ere  given in  the order of increasing  

complexity of the carbonyl compounds* A ll the aldehydes 

precede the  ketones’#

»ih©a q u a n titie s  of ..reactants on the order of a quarte r 

o f a m le  were, used* the Keforuatcky''reac tio n  was ca rried
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Melting p o in t s  a r e  c o r r e c te d *

iten sities o f  tn* l i p i d s  were determined at 25a in  a

pyo&o'&eter ha v ia ;:  a volum e o f  ab ou t luur*texrUx$ o f  a m i l l i *

l i te r *  R efractive in d le te  were deteraia^d  a t 233 fo r tha

D - l ia e  o f  sod lira*  The m o le r r e fr & o t io n  was d eterm in ed  ir o n

■the eq u a tio n  of l a r m t z  and h a r m * ,
n r  s  &—t..A  . M 

n + 1 d
w here i s  th e  m o lar r e f r a c t i o n ,  a  i s  th e  r e f r e s t i v e  -In d ex ,

M l a  th e  raoleoul& r w e ig h t , and & i s  tn e  a© am ity* The a q u a t io n  

g iv e s  th e  o b se rv e d  .s o la r  r e f r a c t i o n *  i l i a  ao l& r r e f r a c t i o n  

c a l c u l a t e d  by a su ia& atioa  o f a to & lo  r e f r f t O t l v i t i c s * u s in g  

d a te  o f  ja iw ers and ^ ie e n lo h r  f o r  th e  i>*li&e o f  so a lu m  as  g iv e n  

b f  Oilman <?n The v a lu e  f o r  t e r t i a r y  emimo n i t r o g e n  m® used  

f o r  th e  Ht B * d i s u b 3 t i tu i e d  a a id o  n i t r o g e n *

P r e p a r a t io n  o f  B ».M* » i  n ix e d  \ ftlaisarl*4*et& yl~3*& yciroiiyvwfoir*

amid#* a solution of 49 .&« '(0*17 m l® }  o f lxed)dle^yl*
■ *

b ro a o s c e ta m ld e  and 20 f*  (0*20  m ole) o f  2 ~ e th y ih u ty r@ ld e h y d e  

in  7 5  til*  o f  d r y  t o m z m ®  and 20 ml# o f  a b s o lu t e  e t h e r  web eon*  

densad i n  th e  u s u a l manner by reams o f  IV* 3 g* (0 * 2 0  a to m )  o f  

2 ln o * o o p p er  a l lo y *  The s o lv e n t  was r e fe r r e d ' by d i s t i l l a t i o n

and law p ro d u c t  d i s t i l l e d ;  I t  b o i le d  a t  144~146°/Q*3 -ta* f e e  

y ie ld  o f  w nter*w & ite  l i q u i d  was 33 €* (95  p e r c e n t  o f th e  

eslou i a t an s.t&oisiib} *

A p o r tio n  was p u r if ie d  fo r  an a ly s is 'fey  d i s t i l l a t i o n ;  ta e  

fraction which d is t i l le d  at 142-1430/O*2 m u  was taxea* Xtm

. jfcoaafc te ch n ica l 2*ethy 1 b u ty ru id e h y d e  was fra c tio n  
atod through a 70 est. lie lir.*pa cited eoiuiam, The fra c tio n  th at
wes ured bed a boiling point of 116*11?d#
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de&sity and re f  re la tiv e . i M «  were &et*«-alii*a and the m lu r  

re f ra c tio n  m?> ot:U.eui&ted* d | |*  0*910>; Itjp 1#4594» j*

Aii@l» Oftlo^d# f o r  Cf 72*4,4! s'if 12*-3/* £:ouiids

?l*81f 71#sa| K* 12*2 3 , 12.44# 

i:reimratloa of 2*Butyl*S *1;.4-1r le  t&y !■»i-dydroxy 0 ap.ro-  

amide. The p repara tion  of th is  eo&pouaa m.Q ea rrled  m*% in  

tli« usual manner* f l i t  q u a n titie s  of re e e te a ts  used were 45 &♦ 

(O .ld so le) of F ,H ^letfcyl-^fcre^eapro& m ide &ad 20 g* (0*20 

mol®) of p u rif ied  2~et&ylta&freldehydc in  100 ml* of dry 

feenx©*!©* The produet »e» d i s t i l l e d ,  i t  bo iled  a t  124-125°/ /

0*3 mu  The y ie ld  of s l ig h tly  yellow liq u id  was 21 g« t43 

pereeat of th e  th e o re tic a l  quantity  i .

a portion  'mm fu r th e r  purified by d is t il la t io n * , t m  

f r e o t i o a  t h a t  was analysed d i s t i l l e d  #h 1Q 9~11O °/0#1 a i*  

flie density and refrattle* lad ex were detera&iied m  this 
fraction and the ®el@r refraction eaXeulatea. h||* 0.9 3 0 3!
K|5t 1.4035; ^(oba.)t 80.3?; ^ ( 0*1 .)* 81.57.
*n*l. Oelo’d. far 3lbp 3Si02: C* 70.85; a, 12.16. faua*
0. 70.06, 70.29; E, 12.24, 12 .38.

Oondeatatloa of 2~£tfryl&sauU4 ehyfle with 
o(#*BrgaBoeoetau.iIlde.  a $00~i«l» th r s * ~ f tta * e d  f l a s k  was f i t t e d  

with, a r e f lu x  c o n d e n se r  and s t i r r e r #  a c r y s t a l  o f  io d in e  and 

14*3 g# 10*2 atom ) o f  ttA o« top :> *r a l l o y  w ere added th*» f i& tk  

was f le x e d  w ith  & lu m in ou s l l e m  w h ile  a s le w  s trea m  o f  a i r

was drawn ■■through the apparatus*



aa

A s o lu t io n  of 39 g* {0*I§ mole) o f 

mmt &5*5 g# (0*2 a o le )  of 2 et&jrIhexaIdahyde* in  350 mi* of 

d ry  h o t beaaeoe wee prepared* /fw eaby~five mi* o f  in© n o t 

•so lu tio n  **£*© add©4 t o  th e  f l a s k  end th e  m ix ture w&e h&ated 

under r e f lu x  u n t i l  th e  r e a c t io n  s ta r te d *  n f t e r  th e  i n i t i a l  

r e a c t io n  had subsided  in© r#maiM «* o f  th e  s o lu t io n  **&© added 

in  25'~»1* portion©  a t  such @ rat*s th a t  th e  r e a c t io n  f ix tu r e  

d o i1*4 gen tly#  A fte r  a l l  th e  r e a c ta n ts  had teen  added, th e  

r e a c t !  >jl a l t t u r e  was h ea ted  under' r e f lu x  f o r  one hour end than  

allow ed to  cool*  The r e a c t io n  m ixture was worked up l a  th e  

u su a l nanncr* Aft o r  a o e t o f th e  solvent- had baen removed toy 

d i s t i l l a t i o n ,  pe tro leum  e th e r  (6CHdO°) was added u n t i l  a a l ig h t  

t u r b id i ty  war? noted* The s o lu t io n  wan allow ed to  cool* f i f t e e n  

-grams (n ocoun tlag  fo r  61 p er se n t o f th e  brooK ^onpouad) of 

whit© powdery c r y s ta l s  p re c ip i ta te d *  The -melting rcag e  -of 

th e  crude p roduct was 102»l0d°« A fte r  fo u r  ree ry ss ta l f ix a t io n  

f  ro-n h eaxene th e  product m elted » t 113*5-115a (unoorr*) A 

mixed m eltin g  p o in t w ith  © e e ta a ilid #  gave no depression*  a  

e e ap le  wee d r ie d  end analysed* The a n a ly t i c a l  d a ta  eheoxe very  

c lo s e ly  f o r  a o e ta n il id e *

Anal* Galdfulated fo r  CgBgBOt 0 , 71*11} li* 6*67* founds 0 ,

71*05, 71*16j E, 6*aa* 6«46«

*The a^ lh y lh ex & ld eh y d e  was th e  te c h n ic a l  p ro d u c t o f  th e  
far&goti T o s tin g 'le fc o ra tc f ie c *  The aldehyde was p u r i f ie d  toy 
f x e e i  l e a s t  la g  H  t h o u g h ' 'a '70 e;a* h*llx<»peQ«ed eaiuam * The 
f r a c t io n  -need <»aa d i s t i l l e d j  i t  t o i l e t  ist 1©3*165 *
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^ re p a ra t io n  o f  4~4thyl«»3<i nwwi mwnBiiiiti 11 >»<>■« iiiini'imm **̂ w<ftfH*iwii<wriiilBw«ŵ ^

Hathod j4  f ills  eoadenaatioii mm earr led out fee tween.

41 g* (0*16 no la ) of H-iaetj^l'^femmoaoet ertilid© and 23*5 f f

g« (0*2 mole) of p u r i f ie d  2^ th y lh ex & ld eh y d e  in  60 ml# of \, I\\t

d ry  benseae and 20 mi* 0 t  dry e th er using 14*3 g* ( 0 * 2  atom) 

of siae^eopper a llo y  in  th e  usual manner* th e  so lven t was r©~

aoved fey d i s t i l l a t i o n  end the aaide d i s t i l l e d ;  i t  bo iled  a t 

341*143^/0*6 nm* The yield  of s l ig h t ly  colored liq u id  was 

3 6  g. ( 7 6 ^ of tin; th e o re tio s l  amount)#

a  p o r tio n  was p u r i f ie d  fo r  a n a ly s is*  The f r a c t io n  whloh 

d i s t i l l e d  a t  135*136° / 0*3 was talcon* th e  d e n s i ty  and 

r e f r a c t iv e  index were determ ined and th e  m olar r© fra c tio n  

was o a lo u lf tte d . oI§» 0,9959; sf5, 1.5079? arj0lJB> j, 82.91 

® | 8 a l . ) '  s l*5®.

A nal. Oalc'd. tor S17H27K02; 3, 73»*>5s B, 9.75. ifouadj 

0, 74.29, 74.01; H , 9.80, 10.08.
2 1 * T his experiment d iffe red  from Method 1

y

in  % h a t H-iaethyl*o(-fer jmoeeetaaiXide was replaced fey 

laethyl-^ehloroaeetenilide* fhe solfent f o r  t h i s  react ion
was 60 nil* of dry fce&sen© and 60 ml# of dry toluene* The

/
product was d i s t i l l e d ;  i t  b a i le d  a t  144*146°/ 0»6 Mia* and h n d ! 

a refraetlve index of 1*5676 at"25°* the y ie ld  was 12 g*

(24% of th e  eeleu i& ted  amount) •

A tte s te d  condimsatloii- r f  fu rfu ra l, tflith ■•o (^ ro^a-m d#s* 

Method I * The re a c t io n  was in v e s t ig a te d  u s in g  43 i*

{0*22 mole) o f IftK-Kiietinyiferomonoetttnide and 24 g« (0*25 vaole)
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%
o f  fu rfu ra l in  75 # 1 # of Im&zmm 20 al* &t ether*

B ig ttm n  $r*a» ( 0 * 2 5  etoa} of sl&©~ed$i>er ©.Hoy w&a uaed 

as the condensing «£«ai* The re se tid a  s ta r te d  saoo&nly and 

was carried out 1b th© usual atexuier* The product was a 
dar* red o i l . th a t d i s t i l l e d  a t l* S - lJ 0 d/ 0 * 5  « *  IH# y ie ld  

wus 1 3  g# f t i s  product decomposed rap id ly  on stanciag* i t
i
was Haver obtained In .a pure enough stetv  for analysis* 

vlatliod I f # f M i  experiaent was s im ila r to  th a t  of 

*4©tliad i f exempt th a t the  sine complex w*a deooapossd 

d iffer en tly *
<va a tte m p t was mad© t o  decom pose t a r n  z i n o  com plex w lta  

a s o lu t io n '  o f  aafcidaiua c h lo r id e  feui t h i n  would n o t  d i s s o l v e  

the ae.mplex* &ao«.gh hydreehlerie ©old mz& then &dued to  tm  

aqueous l& yer to  m x @  i t  j u s t  s o ld  e l  t e r  th e  c o a p le x  w«je d©*' 

o-imposed# Tine o r g a n ic  la y e r  was s e p a r a te d  &nd w&sftSu w ith  

w a ter  u n t i l  i t  was n e u t r a l*  t h e  s o lu t i o n  was d r ie d  o v e r  

oegr^ eiu m  s u l f a t e #  t h e  d ry l^ i; a ^ e a t  was removed and th e  

solvent r«ov#a. by distillation* ih© product from this r©~ 
ac tion  was d i s t i l l e d !  i t  to ile d  a t  1 2 9 **1 3 Ci /̂0 *b am* T&# y ie ld  

m&M 11 g# th i s  product wes.® also  use te l le #

lElfeM  i l l *  4 1 1  « tt«op t to condense 41 g* ( 0 * li  mb&) 
o f  &<wQothylM>(^roao*a«t©‘atde and 1 9 * 2  g* ( 0 * 2  *aol©) a t ' p u ri-

*rhe furfural used was obtained from the vUa$er Oats 
Cteopsny* A benzene solution  of for fur© 1 was washed with
fiv e  percent potass in s  e&rtooiaat© so lu tio n  and with wet err 
u n til neutral* The solution  was dried over anipesiu! sulfate*  
The d r y in g  a g e n t  was rem oved fey f i l t r a t i o n  and t h e  f u r f u r a l  
d i s t i l l e d ;  i t  boiled a t S5 - & © ° / © 0  «»*♦
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f l e e  f u r f u r a l  In  180 ml* of t r y  b enzene  » i t h  14*3 &• {0#2 

atom) of xlac-copper alloy  we© ,:xacie* T4er« no ovluimo© 

of any re  ac tion  taking p laoe ana 33 g* ol tu@ fi-metny !«•*>(- 

broooao otan H id e  rm m $ rud*

Attempts# Ooadtmsetioa of o(-Bro-aoaoota -ilo e- with 

Benz-aldehyde* k 5 0 0 - m l*, ' f d r s e -n ^ o k e d  f l a s k  was x i t t a c i  

with a r e f l e x  c o n d e n se r  and a s t i r r e r *  A c r y s t a l  of Iodine 

end 9 * 3  g# ( 0 * 1 3  atom) of ainc-copper a llo y  #*r# added*

The f la sk  was flapsed with a lu&iaous flam© while a slow 

stream of dry a i r  was drawn through it*

A f ix tu re  of 1? g* (0*12 m X e i  of ^-brom oaeetsjide,

1 3 *# g* ( 0 * 1 3  mole) o f p u rif ie d  bea&&ldehyde* and 1 3 0  ml* 

of dry benzene was added to  id© f la sk  a l l  a t  ones* f l i t  a ix -  

tu re  was heated under re f lu x  with s t i r r in g  fo r  on© tour# A 

t a r  forced daring ta in  time tlxat was inso lub le  in  %mx per- 

coat su lfu r ic  aciu so lu tio n  and in  common organic solvents* 

Tills product mm® not fu r th e r  idem t i l  led*

i4etbcd JU A so lu tion ' of 21*2 g* (0*2 mole) of p u ri

f ied  benzaldeliyde and 33 g* (0*18 mole} of a.#B -d ie tn y l-

brcao&o a t  snide in  5© ml* of dry benzene and 30 ml* of dry

♦paragon Testing Laboratory1* c&loria* free  beaz&lde* 
hyao we© p u rified  in the following; lasnasr* Tiie aldehyde was 
d isso lved-" in benzene and th is  so lu tion  was washed .free of 
acid with fiv e  percent p o tasfiu s  carbonate so lu tion  f-
then  washed w ith  w ater u n t i l  n eu tra l,an d d rlad  over m&gnealua 
s u lfa te *  The d ry ing  ag en t was re&ovto oy f i l t r a t i o n  end 
th e  aldehyde d i s t i l l e d ,  i t  bo iled  a t  73-7& V 10 on*



istlKsr mm  treated in, tne usual n&aner with 14*3 £• (0*2 atoa) 

o f 3 ia e ~ o o p p * r  a l lo y #  The s o lv e n t  wad r&aoired by d i s t i l l a 

tio n . au^s th e  ^'i*ouuct d i s t i l l e d  ? ft* b o x le a  a t  l-> ? -i3 8 a / 0 . 1  .4:1.

The y ie ld  of s lig h t ly  ooioreb liquid was 13 g* (32|# 0!  in© 

th e o re tic a l  amount* flat re fra c tiv e  index of t i l ls  iaai®rial 

wee 1*5235 at 2>°#

A p o r t io n  o f th in  a a id e  was p u r i f ie d  f o r  a n a ly s is  by 

d is t i l la t io n #  a fra c tio n  was used that a 1 s t i l l m  a t  1 3 ?** 

138°/0*1 aa* ft,® density and rofraafcive index were deter*  

mi nod and! the molar refraction  w&s calculated* h ||#  1 *0 0 0 ; 

!̂>^» 1*5265; 64*07? 6 3 . 1 2 #

.Anal* O alo’d* fo r  3 1 ^ 1 9 ^ 2 *  0# 70*595 Hf 8.60. Found 1 

0 , 70.04, 70.25? H, 6 ,66 , 8*59*

Method I I * t h i s  experiment id e n tic a l  with th a t  of 

yeihod I except th a t  $0 ail* of benxene was the  solvent* The 

product was d i s t i l l e d ,  i t  boiled  a t 1 3 ?~1 3 S° / © * 1  and i t  

had a re fra c tiv e  Index of 1 * 5 2 5 6  a t 25 'J *  The y ie ld  was 2 3  g* 

( 5 8  percent of the  th e o re tic a l  amount)•

Method I I I * This experiment duplicated that of Method I  

exempt that 30 ml. of dry be&xene and 30 ai* o f dry toluene 

was the solvent* The product was d is t i l le d ,  I t  boiled at 

139*140^/0*1 met* and .had- a ;refraetive- iM t i  of 1*5256 at 25° .  

The yield was 15 g. (3? percent of the e&leul&ted quantity) • 

Attempted goadenaction of ^-Broraaacetguillfda with 

Beazaldefryde* a 50O~mit ihree^aeexed f  lesfe was f it te d  with



a r a t l u x  soad-easur. *'nd e i l r r e a *  ' t h i s  t i m n  w m  ©omiwat^d oy 

;m&ns of £!«*& tufei&$. to a 5 0 0 -aX .t i%o«*iieo&e& f lasic fitted - 

iv ith  a r t f i t m  o b u d o a .f tr 'la  -amok -V m m m r  % & m %  b o x ,  l iq u id  

eau M  be fo r o e d  in t o  til© r e a c t io n  v m m i *

a  c r y s t a l  o f  X odim  m 4  14*3 €* {0*2  atom ) o f &iiio«»*0?p*r 

a l l o y  war# p la o o d  l a  th e  r e & o iio a  v e s o a l  an4 th© a p p a r a tu s  

« a s  flaw ed*  f o  tfc® twd*»&*es«A f l a s *  «&&' added 21*2 g* {0*2 

&®le) o f  p u r i f i e d  b®&fcaXd«&y4ef 3? s*  (0 * 2  m ole) a t  ^ b r o s ® -  

a o t b a a i i l d s  and 300  ml* o f  d ry  b m m n & «  T h i s  qJLxtwe w &  

h e a te d  t o  b a i l i n g  to  e f f e c t  s o lu t io n  o f  th e  amide* About 

f i f t y  - . a l l } i l i t e r s  o f  t&e h o t  s o lu t io n  was fo ro o d  i n t o  t m  

r e a c t i o n  ?&&&&■! -by n©&ft® o f  com pressed  a i r #  i 'h e  r s & o tio n  

fms%l  ua-s Aci^isd tra t -no r e a c t i o n  to o c  p le a  a* A l l  i&® s o lu 

t i o n  fees h e a te d  u n d e r r e f l u x  f o r  th r e e  a o u r s ;  and n o ' r o a s t lea 
toos plaoe* fh irty-flv©  -fruae of o^bro^oaoettiL&i lia«  -tf&s re- 

ooireorad unchanged*

Conaeusatloa of A *%M. &!*©<* Ii>iaaylbro..aoaaet*
amid® ©itfo g&eflyX&oaiaiaehyd®* th# ao&deaaailon oi 49 «S*
{0 *17  m ole) o f  M#i-{ m ix © d ld ia ,a y lb r o ^ a e # tfe it id a  aad 24  g#

(0 * 2  mol©)' o f  fr e n ix ly  sfia tiX la c ! phe&ylaoot&Xdei*yd©4 teith 

14*3 S* {0 * 2  ©tom} o f  fcino~eops*#r a l l o y  w m  t r i e d  i u  a s o lu 

t i o n  o f  75 ml* o f  d ry  m d  2 0  ml* o f  a b s o lu t e  e th e r #

A reac tio n  appeared to fccit* place and the reaction  ..&lxbure

vfSae p & fa y ia e e t  aldehyde n*©d m® a fifty percent ethanoli.0 oolimlos of- jSafttaan lodam’s taoiini&ai product*
•fiie -ethanol m s  rwwve* by a i i t i i lu L ig n  aad a fra c tio n
of tee aldehyde that distilled »% 104* /30 aa# was- us ©a*
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was wor£&« up in  t& s u s u u l  .m aaer*  on a i s t i i l & b l o n  o n ly  low 

boiH ag m aterial sod about two gra,a§ of a ta r ry  residue  were 

o b ta in e d *  Tile t a r  waa* s o t  i d e n t i f i e d *

P r e p a r a t io n  o i  K -iith y l-C  S ^ h y f lro a y -S -p h e a y l-h -p u i te n ) -  

a a l l l d e * s i n c e  claaa.-aBtldenyde i s  . o x id iz e d  v a ry  r a p i d l y  by 

th e  a i r  and th e  r e a c t i o n  m m  f a i r l y  a i n ^ i B b ,  th e  u s u a l  p ro -
x"~\

cedur©  bad to  be a o d i f i e d  l o r  i b i s  p r e p a ra t io n *

T h i r t y  «ra:4B {e x c e s s } o f  o i f iu x a ld e h y d e * m ®  d i s s o lv e d  

in ' 73 t i l .  o f  benzene*  T h is  s o lu t io n  ®ms was&ad. w ith  l i v e  

p a re  an t  p o t a s s t  u& c a r b o n a te  s o l u t io n  and th e n  w ith  w a te r  

un t-lid  n e u t r a l#  - T he .s o lu t io n  wa© d r ie d  o v e r  m agnesium  s u l 

fate? and. th e  d ry in g  a g e n t  was. re-aeved by f i l t r a t i o n *  To 

th e  benfcctae. s o l u t i o n  ^ e$  added H  g* (0*17  -so le) o f  s « e t a y l~  

cl-bro-aba e e t  an H id e *  About f i f t e e n  a l*  o f  this s o l u t i o n  was 

added- to  t h e  f l a s k  c o n ta in in g  14*3 €* (0*2 atom ) o i  z in o -  

c o p p e r  a l l o y  sa d  the f i x t u r e  m m  b e s te d  u n d e r r e f l u x  u n t i l  

tl>« r e a c t i o n  s t a r t e d *  The i n i  t i n  1 r e a c t i o n  was -a llow ed  to  

s u b s id e |  and • th e n  th e  r e m i n d e r  o f  t h e  r e a c t a n t s  w ere add@a 

t o  th e  b o i l i n g  r e a c t  io n ' m ix tu re*  A f te r  th e  a d d i t i o n  was c o a -  

p le t e #  th e  m ix tu re  was n e s te d  u a d « r  r e f l u x  f o r  one hour*

-aihen th e  z in c  eoaplex was d©composed* a s  additional l i t e r  

o f  ben zen e  we a r e q u i r e d  t o  keep  th e  o r g a n ic  'm a te r ia l  i n  s o lu 

t io n #  4h e  organ ic- l a y e r  w m  a © c a re t tji* Ca vl id 0 ^ «h* A* 5 in  ih t: u s u a l  

imantiT; & y e llo w  so lid . rem ained  a f t e r  th e  s o lv e n t  bed been

t m  einsm rualdefcybe w&s o b ta in e d  f r o a  th e  P e r  agon 
T e s t in g  L ab o ra to ry *



ra^ov&d by distillation* T&e so lid  orystelileed fro*a a 
aixture (1*6 ) a f b m z m ®  e j& 'p e tro le u m  ®%h®r {60~80°) la  

w h ite  n e e d le s  that -ne lted  a t  10?~1090 * £d« y i e l d ' wa® 19 S*

(30 p e rcen t o f th e  e a lo u le te d  amount} •

A portion of tM' orodisot wen pmrtfimi by reexyet& lilM * 

t ie d  and the p u rif ied  ?:a©Ii#4 a t  109-XO9#5a *

Asual. a c i d u l a t e d  f o r  a ,  77*295 H* 7*13* fo u n d s

a f 76.80* 76*54* 77*56; II* 7*14* 7*1-3# 7*26*

F m m m t i m  o f  & » K H 3 ie tf ty lH ?« ^ ley lao ry l& /a id e * a  s o lu *  

tion of 27*2 g# {0*2 /aole) of m lm X c m jA ® * 33 g« {0*1? 
saatle) o f  M *J^iet&ylfex$:'!&Ofteet&Aide i s  75 a i*  a f  axy  t e a iu a e  

and 20 nsl* a f  d ry  © i& #r:* » e  trea fced  i n  th e  u s u a l  sotton©* w ith  

with 14*3 &* {0*2 ©£©&} -of nine •<•$$? per ©Hay# f&# eutofttftaee 
u n d erw en t d e h y d ra t io n  d u r in g  i t s  p r e p a r a t io n #  thm p ro u u o t 

was d i s t i l l e d *  i t  S o i le d  s i  1 6 7 ^ 1 7 0 ^ /0 *4 sia*: yi#X 6 was

22 g* {55 pareeat of the theoretle&l m a m t l *

A portion o f t h e  p ro d u e t  was p u r i f i e d  for a n a l y s i s  6y 

d is t i l la t io n *  and the fra c tio n  taken to ile d  a t  144-X450/O*1 &a 

X'fc© d e n s i ty  and r e f r a e t i r e  in d e x  w ere  d e te rm in e d  and tu e  -^olur 

r e f r e e t l o a  ealeulated# d | |*  1*068; I*139021 73*

*T&© ott&ined H i  the lare^^on le a t in g
la b o ra to ry *  7 h is  a id ed , da was puriflw c by a ia ~ a i¥ ia g  l a  te a a e  
and e»@dlag th e  r e s u l t in g  s o lu t io n  wlt& i iv d  p ereen t poi& ssitui 
m rb a m tm  s o lu t io n  end -an .its la g  u n t i l  n e u t r a l  w ith  wuter* id #  
s o lu t io n  d r ie d  me. ■ th e  .>olv©at w&s xadored * Id#  aldehyde wee 
d i s t i l l e d ;  i t  b e lle d  a t  92-93® /0.5 *.•*•

rul» aalo*d* fo r >2 • v§ 7 2 # J.6 § a* .0 *ly* rounds

a* 71*40* 71*055 a* s*oi*  8*30*



m

rreB urntion of IIM *

t h i s  ca^pou&d :&&b p repared  -fro a  )$  *;* (0#17 o f U9m**

d l i^ p r a p y lb r o a o a o e t a ^ ic e  and 2?*2 g* (0*2 a o le )  o f  p u r if is n l  

a n is a ld e n y d e  1b 75 a l*  o f  dry b en zen e find .20 a l*  o f  dry  

atfaer w ith  14*3 S* (0*2  a to si)  o f  a in o -c o p p e r  a l l o y  l a  t h e

•usual 111# so lv e n t was renewed by d i s t i l l a t i o n  **nd

tli#  p roduet w©a d i s t i l l e d . ;  I t  b o iled  &t lo3~14>£°/o*4 az* -fhe 

y ie ld  o f  y e llo *  o i l  was 14 g* (30 p ero en t o f  the  e& leuiate ti 

amount)*

flia o i l  c ry s ta lliz e d  z f t.tr  stand lag fa r  severe l w&e&s* 

th e  gufc&t&ne© cry sta llized . in  w h t t *  N e l l i e  fro a  petro ieu*  

e th er {3 0 H>O )̂ and ae lted  gi 68*7*09*9° *

4 a©l* Calc*- • for 0 1 ^ 2 3 * ^  * 0 , 7 3 *5 6 ; Hf S*8X* found; 0 , •

7 3 *6 0 § i'i f 9*18*

I’Tumra.tlon of S *M^lnr0iyX*3*terdro^- 3 -vgetfrylyalsr&aid»* 

i% s o lu t io n  of  49 5* (0*22 mi®)  o f $ ^<HUpropy la ro sM o e ta cd d e  

and IB g* (0*25 m ie )  o f m ethyl e th y l ketone*  X00 aX* of 

toluene and 2 5  *aX* of dry benzene we® prepared* *Mi solu 

tion  *a*. trusted with IS g* (0*25 a tea)- of %ine**oopper alloy  

in  tb a  u su a l annaer* The produot w&a d i s t i l l e d ;  i t  t o i l e d  ©t 

1O6~1o7°/0*5 * r-* Ttie y ie ld  22 g (43 p e rce n t o f th e  th e o r e t i c a l  

) •

4 p o r tio n  was p u r if ie d  f o r  a n a ly s is  by d i s t i l l a t i o n *  ** 

fra c tio n  d i s t i l l i n g  a t f 5 - 9 &®/0 « 3  was • submitted fo r analysis*

*fii© Ketone was the p rd o tlse l grt.de obtained fro-i east-san
&od~K. Coapany* Ib is  ra&terial was p u rified  by fra e tio n a tio n  
t k r o u i t f  a  7 0  a o u  I c l i x - p a o z e d  a o l u a a  «n<i t h e  f r a c t i o n  d i ^ t t i l i n g  
a t  was used*



31

The tensity m i  refract-lvo index wers' dcteralaed and -the 
aoler refraction calculated im m  i M t  date# H§|, 0*9327; 
g |5 ,  1.4524; .4T(ob««)# ° ‘ «1S; 0..1G .

A nal* O a lc f &* f o r  0# 6 6 *9$ I h* l l* o 3 *  found*

Of •6o#54§ 66*32; lit 11*73# 11*60*-

jprenariit%m of li JH&lcthy!«»3~**y ■>;roxy:~3~^etnyleu3ro&ui&e*

Method 1* a so lu tio n  o f *3 g* {0*22 sol#) o f  h #iiMiietfcyl» 
bfosM eet& aide  and 22 g* {0*2.3 awle) o f methyl p ro p e l s^ tone*

In 12$- -ml* of dry to luene was prepared* t& is so lu tio n  was 

trea te d  In the usual$*sMen with 16 g# {0 *2 . 3  a toa) of -sine** 

copper alloy* the prdduet was dietfiled# It boiled a t  93-97°/
0*2 a<i# tii.# field was 23 .g* (32 percent of tie calculated 
a-?&unt) *

A p o r t i o n  was - r e d i s t i l l e d  and t h e  f r& e t io n  w hich b o i le d  a t  

9 4 - 9 5 0 / 0 * 2  was a n a ly z e d #  t h e  d e n s i ty  and r e f r a c t i r e  index: 

w ere  d e te rm in e d  and  t h e 'molar r e f r a c t i o n  c a lc u la te d *  D ||#  0*9402; 

» S 5 # 1.4530; ^ g b s . ) .  57.74;.

Anal* S a ie ’d# for, 0 # 65*67; ;H, 11*54* foundt

0 , 65*47, 65+17; K# 11*37, Xl#0 >* ■■, .

■Method 1,1* In mi experiment s t i l l e r ‘-t6 th a t of Method 

1# 33 E* (0*22 &ole) o f f  tM-di#lhfXch.Xoro&o#beaiei« was used 

to  rep lace the  B,h-dietliflbroaK5a0#ta:aid. * fixe sane so lvent 

wea used in  bo th  oaten* The smld* f r o a  th i s  r e a c t io n  was 

d i s t i l l e d ;  i t  boiled a t 93-95°/0*2 vm* and had a re f ra c tiv e  

index of 1*4543 a t  25°* The f ie ld  was 15 s* (34 percent of 

the ca^culatM  amount}*

♦The ketone was itattman KOdak *®. p ra c tic a l  grade* This 
ketone was frac tio n a ted  through a 70 q%* htlix~pecks:<i ooluaiw
th e  fra c tio n  th a t d i s t i l l e d ' a t  1 0 3 " was used*



P reparation  of MJg-Dletbyl~3,A^la©t&Yl~3~feydroxyvfel©r«» 

&&ld©« A' s o l u t io n  o f  35 3 * (Q .18  jsoi©} o f  H fX ^ i 6thy ib rO 'ao~

& a ©is .aid 0  ani 1 7 * 2  g* ( 0 * 2  isol#) of methyl iso  propylittetoa© ( 6 )

in  8 0  al* of dry beasstme was prepared• fbe condensation was 

ca rried  out in  tb© usual aan&er by means of 14*3 s* (0 .2  atom) 

of ssiao^cappar alloy* ’?&© product was d i s t i l l e d ;  it. to ile d  a t 

8 4 -8 5 ° /O #3 m *  ffe# y i e l d  o f  *at>er"’wbi-te l i q u i d  s e s  20 g* (55 

percent of tb© ca lcu la ted  amount)*

An a n a l y t i c a l  sam ple  was p re p a re d  by d i s t i l l a t i o n ;  © 

f r a c t i o n  w hich d i s t i l l e d  a t  74-^75 ° /0 * l  *&*u was ta& ea# 14© 

d e n s i ty  and r e f r a c t i v e  in d e x  w ere d e b a r  M u sa  ana  i ro .a  t n i s  

d a ta  th e  no lm r r e f r a c t i o n  was found* 0*9477* Kjj* * 1*4546;

“ W ) *  5 7 * 5 4 ;  * W ) *
Anal* Cel®fd . fo r CiiSg^SOg* <*t <>5*47; E» .11*54* Found?

0 f 65.30, 65.13; i.I* 1 1 . 6 8 , 11.51.

P reparation  of 1  .l^Dletdyl^B^dytroiar^l*4«A~tylnet&Ylv&l©r~

a,mid©. A so lu tio n  o f  3 5  g. (0.18 m in i  of E ^•K iietbyIbro^c-'
£

ao©ta:aid© and 20 g* (0*20 3 0 I©) of pi&eoolone la  SO- >ml* of

■dry tensene was prepared* Tm  aondeaa&tion was ca rried  out in 

tft© usual mxmmr by m&m of. 1 4 * 3  &• ( 0 * 2  atom) of slnc-copper 

a llo y , th e  product was d i s t i l l e d ,  i t  boiled a t  9 7 ° / 0 .o  mm* 

til® y ie ld  of *ater»whit© ©aid© mm 2 7  i# ( 6 f  percent of th© 

tboor© tide 1  aaount}»

U8 iv e raTd 7 . # t ? r y& . wn t a
a, 7 0  cm. bclix-paccad column. a f ra c tio n  waion uj .w illed a t  
107-lOfir.-and bad- & re f ra c tiv e  index of 1*3955 a t  22 mm used*



h  p o r t io n  was r e d i s t i l l e d  l o r  p u r i f i c a t i o n  and is f r a c 

t io n  was d i s t i l l e d  a t  9 ? ° /0 * 6  nru was a n a ly s e d .  The d e n s i t y  

e a i  r e f r a c t i v e . index- were d eterm in ed  from t h a t  f r a c t i o n  and 

t h e  m olar r e f r a c t io n  was c a lc u la t e d *  0*9442{ 1*4577;

^ { o b s .J *  oi*43» ^ f e a l* } *  64. 20*

Mai# CalafiU lor ^ i # 2# 02* 66*06; B, 12*0%* found

G, 66*34, 66.29; H, 11.73, 11*71.

preparation  of 1. . 1 1  ~Bf a thy 1-3-hy droxy~4«aa® tay 1 *3 -1 a o pro t>y 1* 

V felerem id e* a  solution  of 33 s* (0*13 mole) o f  H , l i - 4 i© th y l~  

to&aoeQets-ttl&e and £2.3  g* (0*20 mol©} of d iisopropyl £$tone*

In SO ml* of dry b^nseae was prepared* This was tre a te d  by in©’ 

s tan d a rd  method w ith  14*3 8*. (0 * 2 0  a te a )  o f xine-oopper a llo y *  

The product was d i s t i l  led , i t  'boiled a t  108*109^/0 *6 i&i. fh# 

y ie ld  was 16 g* (39 percent of the th e o re tic a l  quantity)*

k  p o r tio n  was p u r i f ie d  fo r  an a ly sis  by d i s t i l l a t i o n  and 

th e  f r a c t io n  d i s t i l l i n g  e l  108- 109^ /0*6 :>m* was analysed* The 

density  and re f ra c tiv e  index were determined and t&e molar re 

f ra c tio n  calculated*, olf* 0*9520; f'§^t 1*4641; *ir(oba.)f 

6 6 . 3 5 5  ( q&I#) »■ 6 7 *7 1 *
Anal* 0a lo ,d* for O13E27HO2 * 0 , 6 8 *12; B, 11.79. founds 

0 , 67*31, 0 7*50; B, 11. 90 , 11.70.

p re p a ra t io n  o f H .M -h ie tfey l-l-h y d ro x y o y o lo p en tan caee taa ld e♦ 

Method 1 . A s o lu t io n  o f 43 &• (0*22 m aly) of JN ,K -diethyl- 

b roaoaofttam ite  and 21*2 g* (0*23- m o le ) ' o f  oyolopentanon® (8.) in

th is '- ketone was' the  p ra c tic a l  grade from 4astman 4ociac 
Company* The. m ateria l war. frac tio n a ted  through a 7g cm. h e lix -  
packed column* The f r a c t io n  u sed  boiled a t  123*125 ♦

—
o
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100 al* of dry beatene.was preperm * The eoncensaiioa was 

carried- out with Id g* (0*25 atom) of aiac-copper a llo y  i s

th e  usual Miissr# the  product was d i s t i l l e d , *  I t  to lle d  a t 

100-101°/0.3 ma* liae y i e l d  of a l i g h t l y  y e l lo w  ami do was o g* 

(13*5 percent of the th e o re tic a l  quantity}*

A portion  w®& n u rified  fo r analysis* Shis f ra c tio n  

d i s t i l l e d  a t 96*950/0 # l » * ;  i t s  density  rsaa re f ra c tiv e  index 

were determined and the molar re fra c tio n  calculated* tfgs,

1*0051 h fp , 1*4/435 ^{obs#}* 55*66; ^ (sa i..* )# 56*23#
Anal# Cale'd* fo r 0 i # a lM02s C, 46*335 M, .10*56* Founds 
0 , 65*S5» 65*95i 65*«9l 1 ,'10*12, 10*30, 10*37#

Method XI* f l i is  experiment d iffe red  from Hut .nod I  only 

la  the  so lvent used* In  th is  case, SO ml#- of dry feeaaen® uaa 

80 ml* of  dry toluene were used# The product w&d d i s t i l l e d ;  

i t  bailed  at' 100'-l0lo/0#3 m»# The y ie ld  «r«& 6 g* {13*5 per-* 

cent of the th e o re tic a l  quantity}*

Mailiod I I I * Again Method I  was .-mod i f  led only in  re sp ec t 

to  q u a n titie s  of solvent* In th is  run 30 •ul* dry toluene and 

60 ml* of dry bensen* were used* Six grams of product was 

again obtained.'* th e  product was d i s t i l l e d ;  I t  boiled a t  

114-115 ° / l . 3 aa .
Method IV * k 500-al*, th ree-nee feed H a s t  was f i t t e d  with 

re f lu x  condenser, s t i r r e r ,  and dropping funnel* To the f leafc 

was added 6*1 g* (0*25 atom) of masses ilia tu rn ings and the 

apparatus was flamed while a slow stream of dry s i r  was drawn 

through it*  The flasfe was cooled to  room tem perature ana 200 

.ml# of absolute e th e r was added* , a, 'Solution o f 43-g* (0*22 mole)



a i 1 ,1 1 -d ie th y lb ro m c a o c te  :dde v.xi& 21*2 g* (0*2$ m ole) oX

eyelopeatsnone ia 200 ml* absolute ether was prepared* tfilty
ml# of th is  so lu tion  ana oae ml* of methyl ioaid© was ended 

to  the flask* S t i r r in g  was s ta r te d  ana the reac tio n  oadtoa&oed 

a f te r  a -few -'-s lan t ee« The r e s t  off th e  solution was added  drop- 

wise a t such a ra te  th a t the reac tio n  boiled gently# iow&ra

th e  end o f  th e  a d d i t i o n  i t  was n e c e s s a r y  to  h e a t  th e  f l a s k #  

xhe reaction airfare was h e a te d  wider r e f l u x  for one-hour a fter  

e l l  th e  reao tan b s  have teen  added* w thick semi- s o l i l  mass 

form ed w hich was d i s s o lv e d  i n  200 ml*--of t a n  p e rc e n t  s u l f u r i c  

ac id  s o lu t io n *  f m  e th e r e a l  s o l u t io n  was washed w ith  f iv e  p e r 

c e n t  sodium  c a r b o n a te  s o l u t i o n  and f i n a l l y  w ith  w a te r  u n t i l  

n e u t r a l ,  a n d >'was th e n  d r i e d  o v e r  m agnesium  s u l f a t e #  I d a  d ry *  

lag  ..agent wm ramoved by f i l t r a t i o n *  a s h a l l  amount of a b iso x  

v i s c o u s  o i l . r t a a i n e d  a f t e r  t h e  a&a been  removed by

d is t i l la t io n #

In is  t a r  was not iden tified #

Preparation  i f  K »SS~Dic thy 1 - 1 -frydroxyoyslofrsxaaeaoet amid#♦ 

The eorK.ens«ti >n. -of .35 •&• . (0*1B hole} of K |N-diethylbromoeoet- 

amide ena 1 9 *6 ' g* ( 0 *2 ' lUOle) of fre sh ly  d i s t i l l e d  eyclonex&aon.e 

In a so lu tion ' of $0 ml# dry beaseae' and SO' ml* dry toluene was 

e ffec tee  isj th# use of 1 4 * 3  &• ( 0 ** atom} of ainc-oopper alloy*
i 4-

I t  was necessary to  u se  v igo rous s t i r r i n g ' to o b ta in  tne maxi

mum y ie ld *  T he re n o tio n  mlxturs w&a tre& W a in  tue  usual 

manner# The p roduct was d i s t i l l e d ;  i t  uoiled a t  $4-9>°/o*2 mi#

¥
This idiom ; was. obtained from n* 1* m loAf do Nemours#

In  n i l  th e  t a ^ i i ^ n i s  u s in g  eygioiiexenoaes vigorous 
s t i r r in g  wus nceess&ry to  nrevent the in so lub le  zinc cornslex 
from adhering ta  tfc© z in c  ena nine©ring the reaction#



The yield.- .ji yellow fctMlda mm 23 g* (60 percent. of

the th eoretica l amount) *'

4 i^rfc ionm vas p u r i f l a d .  by d i s t i l l a t i o n  and m m  a n a ly z e d .

10*55; Kf 6*00., 5.53*

Preparation of jf,*II~|)ilgoi>ropyl-l«»hytf roxyoyo loheataae&o at -  

a m id e* 4 s o l u t i o n  o f  49 €* (0*22 m ale) o f  M ,JI-d lisopropyX ~  j

bromoaoefeamide end 24*5 g* (0*25 m l® }  of oyciofcexanone 1b '

100 ml* of toluene and 25 ml* of bennuie mm prepared* The 

ooacf.ense.tioa was carried out la the usual manner by ^ a s  of 

IS g* (0*25'atom) of zinc-copper alloy# The product mm d ie -  

t i l le d ;  i t  boiled at 102-103^/0*2 ■m.* the y ie ld  was 22 g#

(4 2  percent >f the th e o re tic a l  &mouat)*

A p o r t i o n  was r e d i s t i l l e d  f o r  a n a l y s i s *  t h i s  f r a c t i o n  

was d i s t i l l e d  a t  106a /0 # 4  mm* 1*4774#

As&i« C&lo^d# io r  Oi^i^yliQjg* 0* 69*71; *1, 11*22* found:

0 , 69*48,. 49*43; 11, 10*84, 10#86.

p r e p a r a t i o n  o f  If *B -Q l© th y l- l-h y a ro jq r-o < -m e th y lcy o lo h ex -  

aBeaaetamlae.

4etnod £• a solution of 19*6 .&* (0*2 mole) of oyelohexanone
and 37*5 is* (0*18 ;ml®} o f  Ji ,$l~d i  ethyl-o^hro,:aoprapioae-.olde la

80 ml# of d ry  benzene end 80 a l*  of dry to lu e n e  was p rep ared

and the reaction was carried out using 14*3 {0*28 atom) of
slne-oopper a llo y  by the usual procedure* The product was

Tie index of r e fa c t io n  ahd.■'•density .ftere determined ana. the

io 1 ar ref ran t ion a a leulated

*M obs.)» w * w , «T(oal*J* w .yu* v '
Anal* Oelc’d. for O^gj&Ogi 0 , 6?*70; H, 10*88; Is/ m A /

Found: C , 66*88 , 6 6*8 1 , 66*84 , 6 8 .9 4 ;  H, 10*72 , 10*67 , 1 0 .6 0
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c t i G i i l l e c ,  i t  bo ilew  a t  1 0 6 * 1 0 9 °/0 ftl mru t m  y i e l d  was 8 g# 

(14*5 percent of the calculated quantity} #

,i‘\  j  ? O  X " t  -A. ■.-$ i,4 p U * -  x f  X  4^Ai U a s U  f t  J» J t w O  l r X .0 * *  U X  iS» V i  X  i t #  i i  l $ , t

10S ~ 109°/0* I an* wes a n a ly z e d *  The d e n s i ty  &,ad r e f r a c t i v e

in d e x  w ere d e te rm in e d  am: th e  s o l a r  r e f r a c t i o n  c a lc u la te -a #
25 2  5 ,

i>2f .  0.9973; h£>, 1.4795; ®*(ota . j ,  * * • * $ ;  » ( Cttl . ) »  t^O l*  
jU tel* O a is f &* f o r  6 ®*7 2 ; 11*02* fo u n d :

0 , 6a*64, 68*40; Hj 11*21, 10*00.

Method 11* The procedure used in. Method I w&s repeated 

u s in g  40 ml# o f  d ry  b en zen e  and 120 a l#  o f  d ry  to lu e n e  tor t h e  

s o lv e n t*  The p ro d u c t  wes d i B t i l l e d ;  i t  b o i l e d  a t  1 0 6 -1 0 9 ° /

0*1 mm. and had n r e f r a c t i v e  in d e x  o f  1*4766 a t  26°* The 

y i e l d  was 12 g* (30 p e rc e n t  o f  th e  t h e o r e t i c a l  q u a n ti ty } *

Met hod H I * T h is  e x p e r im e n t d u p l ic a te d  th e  f i r s t  m ethod 

e x c e p t  tix&t 160 ml* o f  d ry  to lu e n e  was u se d  a s  th e  s o lv e n t*  

thB p ro d u c t  wss d i s t i l l e d ; "  i t  b o i le d  a t  lO 8-109a/O * l  msu and 

feed a r e f r a c t i v e  " index  of 1*4797 a t  26°* 14# y ie ld  was 7*3 s* 

(1 8  p e r c e n t  o f  t  do th e o r  e i i n  & 1 'am ount)•

P r e p a r a t io n  o f  X * H -0 le th y l- i~ fc rc iro x y -w ia tfc y lc y o  J ^ h e a m e -  

anetam id© *

Method I*  T h is  c o n d e n s a t io n  m m  c a r r i e d  o u t  in  th e  u s u a l  

m aim er w ith  14*3 (0*2 atom ) o f  z in c - c o p p e r  a l l o y  a s  con 

d e n s in g  a g e n t#  The r e a c t a n t s  w ere 24*4 g* (0*2  m ole) o f 

4-me th y le y s  lefcexanene* and 33 g* (0*18  ml%)  o f  u i e t h y l -

*This3 ^ e to a e  was lasbm&n Kfrfauc’ s w hit©  L a b e l g rade*  I t
was u se d  w ith o u t  f u r t h e r  p u r i f i c a t i o n *



braaoeeet& alda in  So ml* of dry  baa stead aaa 80 ml# o t d ry  

toluene* 'The pra&uet w&c d is t i l l e d }  i t  b o iled  at D 4- 10>a/

0*5 an.. The y ie ld • wm 2k g* (59 p&rmut ot the th e o r e t ic a l  

q u a n tity )*

A portion was purified and a rraetioa vmiob d is t i l l e d  

a t  104~X05o/0*3 tm* was at ly^ed# fW 'm o la r  r o f m o t io a  w&s 

determined from ill® d en sity , ami r e fr a c t iv e  lad ox# j | f  # 0 *9^72} 

X*4760; ^6#it7} ^{®& 1*|* 65*51*

Anal! 0 a le fd# fo r O1 3 E2 5 BO2 * 0 # \6S#72>#‘ &.# 11*02# roundj

0 t 6£«23» 6#*43; H, IO»83t 11*11*

Method II* a solution of 33 g. {0*22 ml*} of JS#8^ietfcyl-» 
a&lardaoataaide and 20 g# (0*25 mola) of 4~a*fci*yl0y clohexaaone 

in  IOC sal. of dry toluene and 25 atU of dry bensaae was pro- 

pared* T his solution w m  treated with 18 g* of stoa-eopper 
a llo y  in the usual .a&nnor# The product was d i s t i l l e d ;  I t  

b o ile d  a t  11a~11S0 /0*4  oa* ana had a sw teao tiv e  index o f X*44?0 

a t 25^*, Xhe y ie ld  w»a 16 g* (32 p e rcen t o f th*  o&ioui&tad 

quantity)•
A tte s te d  ooadonft at ion of xoaton&enoae with ^~&roiaoaoat«» 

an i.itda# A ‘5:''0~a1* iJumM&aa&ad" flaak. v*&a fitted with © re f lu x  

condenser •and a s t i r r e r *  /, o r y s ta l  of io o in e  and 14*3 g*

(0*2 etom) of Eino-oopp^r allo y  were added and the 1X&3& was 

flamed with t  luminous flao® while a slow stream  of dry a i r  

wits drawn through it*

a mixture of 39 &• (0*18 mole) of o «̂fero.'ac*M t  an illde and 

24 g 9 {0*2 mole) o f  eectopfcenoae* in 200 ml* of dry feenxeae ana

*fiie aaatophancme w m  obtained from in® para.$oa testing 
Laboratory* T h is  batons was tm x ificd  by d i s t i l l a t i o n ;  i t  boiled
at S $ ~ 8 r 7 l5  mm.
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1 0 0  ml# of prm&zm mil tft* so lu tion  m e

ft ©at os -po ., pause th% -so 114 -to dissolve* Tft# ftot so lu tio n  was

t&e solve at Bad feeea removed, petroleum et&er {e0-4oy} was 
added until a siigfti turbidity m s  noted* On sealing, a 
.fallow powder preelpiiated mad was so Hosted os.-a filter# 
t h %  v a r y  im pure m a te r ia l  w elgfted  25 g* sa d  fted a  m e lt in g  ra n g e  

of 80*100°• After fcftree resrystaillz&tions t&e material -malted 
at 112*115°* a mixed as It lag point witft pure aostaaiiide gave 
bo depression# la tft© ligftt of tfts results of a slsallar • ex~ 
periwent witft <^fcroaoaeetimilide sad 2~et&yl&exftl4eftjrde tftla 
material wes though to be aeetaniilde sad m  further worx was 
done#

A so lu tion  of 4 3  g* ( 0 * 2 2  mole) of ftttf«dletftylbromoaeetamlde

and k&*$- g* ( '*23 aolo) o f  k m m p & m m m *  la 150'- <al« of dry
to luene end 40 al* of dry beaxeae was prepared* f&a so lu tio n  

w" 3 trea ted  • in  tfto usual mmaer wltfa IB g* (0*2. atom) of tin©* 

©opper alloy# isftea tfta .reaetlosi was 'so v ie t©  t enough benxea© 

was added to  d isso lve  the  white • powder tftet bad forced  our lag  

the prosess* fixe xia© eonplex was' then aeeoa^efted end washed 

by tfca standard aetftoe*• A c r y s ta l l i s e  residue  remained a f te r

added to 'the r©notion! 1ft 25*nli pertioaa* After all t&« re -Ji :

eo taa ts  ftft4  been . added* the  r e s e t  ion f ix tu re  was re f  lux*? <i fo r

on© "tout add tft eft usual ataimer# a f te r  ^ost of

M M

*Tfte beuzopheaon© was tfte produei. of the &68ta©n &©da£
Go* The net©rial w®s purified by distillations tfta i*etbne used 
boiled a t 177*178°/20 m u
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the #elv«ab- had 'bmn rewired by distiiimtloa* This aolid
>4orye't&l listed from J0O .al* of petroieaa- ether (oO^O } la large, 

eiroafcy* graylsh*whit e ©rystala that . m l t m  ®% (i&eorf •) •
The yield-«*&a> }> g* i § y :p r n m m ^ -:^ t the ©aieuiisted Qu&atity)*

4a analytical aample ?eorystalll£a<i mill a ooaetant .melt**
lag point of 9 2 *6 ~9 3 *&a wa* ©bt&latd*
«uuU» 0ale*i(U"*for a * ?b*77$ B«- 7*75* #ow*d*; 0,-
7 7 *0 0 ,. n . m  n* t t 0 i t  ,

0*a«r&l j^perimeats

ireimratf >a of IJf ethyf** (^ateaylol&tta4)».al&o » faia
Mterial m ® made by • the dehydration of l #I*4ietfcyl-P»p-
dlphenylhydreorylaalde by a method aialiar to that of 1m h m x m

and Sdgertoa 13)*’
Throe trams of B #I~&feUiyl~ptp^ipheay2hyar&Qrylaiaide

.was heated. e& a steam hath for fifteen miiuatea with 20 ml*
of. f9 pera«at■. foraio a# 14* "Th# o m l m  reaotion .uiatturo was
poured into 50 al# of water.end the resultlag mixture was ex*
treat at with three, tea*4# portions of feeasene* The bea&eoe
estreats were ©oebined ah© washed with fly# percent potassium
darhonate solution and with water until- the organic layer
m.m neutral* .. The bensteite.solution was dried over mm&kmlua
sulfate and tbs solvent wah'removed by diet illation* The
solid residue crystallised .from' petroleum ether (hCMW*) in
white need lee .that 'nslted m% 14^47° (uaeoyy*)* The yield
was 2*5 g* (90 pare eat of the - eeloeJLeted astonst}*

The substsuee wee purified for.analysts by reeryetallijsa* 
tloa; the purified material, melted at #3#6-44*3Q*
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Jtaal. C a lo 'd . fo r C1 9 H2 1 KO: C, 81.72; H, 7.53* fauna: 0 , 

81.87, 81.99; H, 7.46, 7.47.
P rep ara tio n of c{.P-aibro 'io-Ii.K -dietfayl-P-anlaylaeryl- 

amide> 0 ae gram of H jlW ie th y l-p -an iay  l&cryl&mide was

dissolved in  1 0  ml* of. carbon te tra c h lo r id e  an t a £ percent 

so lu tio n  of bromine in  carbon te tra c h lo r id e  wen ahaed u n t i l  

tiic co lor of the  bromine was no longer aisehsrgeu* 'fh© carbon 

te tra c h lo r id e  was re e v e d  by beating the so lu tion  on a steam 

batfe and the. residue was reery  s t a l l !  zed from m 1 1 1  mi*ture of 

benzene 'and petroleum e tn e r ■■ t6<M5Q°)u 'the ■product' was w aits 

ae ed la -lilte  c ry s ta ls  which. melted a t  1 2 0 *1 2 1 ° (utteer?*)* She 

y ie ld  was 1 * 5  g. { # 8  percent of the ca lcu la ted  amount}*

M  a n a ly tic a l sample was prepared by re e ry s b a ll i  z a tio n , 

the  p u rified  m ateria l melted a t 1 2 2 v l 2 2 *8 °# I t  i s  necessary 
to  beat the bath to  about 1 1 5 ° before in se r tin g  the  m elting 

point c a p illa ry  to  ob tain  reproducible m olting points* 

ifeHal* Gale*d* fo r  ° 1 4 ^ 1 9 ^ ^ 2  ̂ 4'<2*'75# fi, 4*84* Pounds

0* 43*16, 42*86; I ,  5*03, 5*23*

P reparation  of o (* l? -» a i» h -d iie o p ro p y l* * @ -a n lsy la c ry  1 ** 

■amide* One gram of II lM-*dlisopropyl-<3-*anlfiyla»ryJLamid©' was 

dissolved in  ten  ml* of carbon te tra c h lo r id e ; the re su ltin g  

so lu tio n  was trea ted  with a  f iv e  percent so lu tio n  of bromine 

in  carbon te tra c h lo r id e  u n t i l  th e .c o lo r  of the  bromine was.no 

longer discharged* The carbon te tra c h lo r id e  was evaporated 

on s steam bath and the residue-was ■.recrystallized-from  

petroleum e th er (60-80°)♦ The white needles melted a t  1 3 2 *

1 3 4  (trnoorr* fh® yield, wm 1 * 5  g* {9 3 ' percent of the 

ca lcu la ted  amount}*



m  ©tstiiff lo a f ' ao ltod  «v I 3 9 -M 0 3  *.

Attol* r n U H *  Brf 3i*0X* Jtaodi aar, 37*70*
38*05* :

twot«ft) amllicl 0 « Threw $r*a* of W~*&hyl'»( 3~hydrexy*5~ph«ayl~4~
paaMmlonilM#'w&s h m % m  f ® r ' ' i i f t m &  minutes' on a aie&m both 
with 2 0 . ml* of 9 9 poreeat; fornto. as 14* The roowltiag eolation 
wo* oooled to room temperature' and :pmired fat© 3 0 ml* of water* 
■The water suspension we© eacireetoa with thro© portions of ether 
and the, ethereal eolation w o  w&«aoO with ft?# peroe&t. potas- 
irtaa ©orboaaie eoiutiea and -«4tfc wot or until t%# orgaaie layer 
wos Beuir&X* Attempt*' to reeryetelliee the produet oot With, 
failure* •>■■

I la# oil ,wan ©l**olw«& -la tatreefcterid* m & treated
with W & mXm in eerboa toWm&klmtM®*'- The oolwoot wit; 
but thii produot aid not eryptolli-s**

Frimefisiioii of JklMw.*" \  elejr ©reeible woo
eherged with 2700 g* of 0« f * sin# ©hot and hontod in oh 
oleetrio foruoo 'until the lime Jtaeed* two Wext&reW forty 
grams of por# ©eppwr ©hot « n  then stirred Into the molten mm®  

until b homogenous eelutioa- resulted* Tho ooltoo m m  m m  % km  

poured .into * «li--oont&lniag. itm axially located oteol Iter @0 

■that a M r  of alloy oodteiaiag a ©watered ©tool rod exteadiag 
from on# end waa formed*

. Tit# alloy m m  t m m k  oa a lath©. and the turnings olooaod 
i n  a soxhlai -oi^raotar 'with a ltl ailxturo of heitzad* .and



p e t r o le u m  o t h e r  {6 0 -8 0 ;*} • f&e akXoy war o r i e u  t\i ,-A Ifek. i,y tv? t 

o u t  f u r t h e r  e u r t f  i a a t i o n .



m m m m

The substitution of. $^^i8ubati1&te&<<^dMJoa3ddea for 
o^haloesters la the -Retoraatsfcy reaction has been studied. 
a M  shows to ha practical*
A&i&e*. end H ~^aosubet itu ted aa ld es  did not y ie ld  via a 

■desired products*

fas ?2tli^iaufe*titut*d'^imXo&std*e# sim  hctonea, and five 
aldehydes gave aixt«en di ffareat hydroxy aolCes* dhf@~ " 
aldehyde with-two different b£*haia*jaldea yielded as 
uaaafeurated product*
Furfural and pheayl&eetaldehyde die! net react in the 
expected manner*

2 t ■has been shown that yield* of product are somewhat 
lower when of»bro£ioft&lde& are substituted fo r  corresponding 
c^~bra monsters in the EcforsKitety reaction*
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