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Interest I® the preparation of coe© IrdlaXdchyde* h m  

been greatly abetted 1b recent years by Its application i n  

the preparation of iherapcntloaXXy ncefol e*. <mnd& «<mtain- 
ing the trepan# mxeletxs following the work of Eofelncon,,
hllltt miter* X*d#»barg and ether©*

ferhsys tfee first sent ion o f suMlssdls Idchyd# is the 
ehemlestl literature is that of Sayi tscff CD ir 1.STS who 
©lalsacd to hsww prcpftrcd it by the re&nctlon of macclnyl 
■chloride with sodium amalgam* It wan shown later* tow«ffr» 
by Oiffll0.€Mjg (2) that Scytceff did rot have the dial.de.hydo 
but Y -bu t yr ©lcct one *

In 1SS4 Ciasaicia® mad Bctaactedi ($) prepared cneeisdi*’ 
al&oxisi© froa jvyrroX# by treat saent with hydrorylfis&im* hydro** 
■chloride and ao&lom carbonate* a»& i n  ItOl Beryl** and 
©ovorlgcr© (4) (5) converted the dioacits# to th# diald# yd# by 
treatssemi with nitrogen trioxide*

Since that tlst# th# .preparation Imit b«#n reported by 
warion© m > thods* hob! end Schvcitcer {0} in X$06 electrotye#d 
th# pota.csIn® salt of ss& Ionic cealaXdehyd# diethyl aoctal to

* The narA# *cticcirsd 1 sId*hyde* has bee ora# by near*# th# jn*ef t* rr»£  n o n s y j t ^ m iic ’'an# for bt*tmndial-l#S rather than the v>re rrojer *arae© inn. 1 lehyde*0
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obtain imeel M l  aldehyde tetraethyl aeetel wtiiati we« hydro- 
lysed to tli# t r m  aldehyde*

Cn’ r i  m m
C % rC TC H O  —— ■— ^  C X 0 % O % O li{0 S a ! % | 2  —

eleotrelyee
EQ0% e % 0S!( )g -««»«— > XOQCGBgCH {0% %  >2 ' I—  ’   '■>

o % 0  E < 0 % I% )2  Sf  C%CHO
|---------------------- pm—----->  |
0 % 0 B { C % I% ) g  % i;! O S j^K O

Ear#Illy and Blais# (?) in  1904. isolated a small amount 
of atteelMl aldehyde among fcho oxidation prodweto of eertein 
trasatemted Harriet (8) in 1908 prepared It by the
bydrolyel* of eyelaoot&dieme 1,5 dioaonldo*

Sugaaam {9) 1b 192? obtained the dialdehyde by the method 
of E©hl and Sels^#ltm#r above but prepared t m  intermediate 
potftaalmm aali of aa&Ioaie aemlaeet&l in different faohloni

8 *  C yH k0 8
e i$ C O 0 % I%  #  I i C 0 ^ 2 %  >  J8*oeH sC nC 0O C $%  ■>C%%)|g0 1IG1

,., % eleofcrolyee
( (*g£tg0 ) -  -T IV m lil <W> }-g0i,0H2C 'iU.f„ r1 DM nijrMiiiip -f til nil III.1L in^

5 ) 2  Sf CHgCH-3|  > |
e % c u  0 2 %  h  % °  c h ^ c h c

Helmet m» and Yoketa CIO) In 102? eaed aeeiylene, ortho-' 
formic eater end ethyl Mgn#stas bromide fallowed by redoetIon 
of the eobetituted acetylene obtained to ^et *'# tetraethyl 
aeetal of enooindleldehydet
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D13C'US3I0lf

The mt'had for the prop&r&tlor, of au eel not aldehyde in- 
vestigoted In this research is the eors&ensatlor of two nolmn 
o f  ethyl fbrsmt# w i t h  one mol# of ethyl suoclmic vtxi oolae- 
querrfc hydrolysis msd <>e * rfeoxy1st I on of any diformyl tmeclnle 
ester fo.rsad to yield the desired dlaldehyc&su

Boraylmt Ian of e cmpourda containing aetir# hydrogen on & 
enrbor alpha to an act brat Ing grerop such a# carbonyl or cyanide 
by mmmB o f foris&e ester In the presence o f  «. stiltmhl# tmsic 
eoBdtnsfiirif ag»rt In b r$J2~lmmm application of the classical 
Cl&isen reaction# An excellent m i « v  of this * of reac­
tion including the latest ti^chaniax Is giver by 0 . !:. fi&uaer 
ami B* Hu2aon in 0im.pt mv 9 of Organic Beast Iona» Vol. I 
C 1U 4 S K

italicenua nnd coworSB&r# (1 7 1 In 1 9-OS condensed ethyl 
formte and ethyl macclnatc fcy ««mfs of sc&Iun to obtain ethyl
^ono-for.iaylsiuccimte in 6G*W£ yield* rroperti©* and reset ions 
of this px^duet were studied including its hydrolysis to
^f^foraylFropionic sold *hitsh. had previously been prepared by 
Frrkin and 3pF»i33cIIr*g in 1099 (IS) from the aoditm cnolatc of 
ifim io -fs le  car and brosis-octal w i t h  subsequent hydrolysis o f

the «#ter-mcetml obtained*
Carriers In 1 9 1 2 (1 9 5 snd l o t er in 19 21 (2 D) carried out 

the si;^ condensation using aodiua ethoride instead of todlma 
aietal* The .f--c-r;asylsncolnie ester was hydrolysed ioy^^forayl- 
proplanle mei4 by means of aqueous ox®lie field»
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f M t  m m  too hrnum by mmwmmt

othor « M i v i  in tin t oeotoo «f their j m o o M t o o #  fto tt folym~ 
tom oomrkosw (11} in lf3f prepared tthyl mMtorMyl* 
m M l m t o  iftlug to&too to ito o m r o o  of ttoir mrtst
an tto ojafctoolo of pilomrplm*

to  r#f«WKMWi to t  boom ib m d  to  to y  o g tm o tm  o f I M i  

ooodo&ootlosi to  «mt oiio jopt to  p ro p*#* t to  to to

o tte r *

l i o m o o r *  t s id  o o o m t o m  ( f t  5 t o  I S i i  e « « ito s io o &

o th y l o m lo to  witfe # to y l mm tto a to  mmlmg o o tim  o tto & iio  osNI
✓

o b i i i t id  t r it to r  ofciqri o m ly to m o lm io  o r otteyi <2# a

o o M ls i f t t o  ( a # d to i§  o m i t ) w i l l s  g * o &  y i e l d *  C o t TCgJ) t o  m m h

e t i t *

t o  t o #  r M o o r e h  t o r t  t M o t t o t o o # t t o  f o l l o w i n g ,  o o p o o t#

ooro oo to ito roA  In  out 11mto§ tho owlet

!♦  O olootltvi o f tho ooatem tog o g m t*

9 * C oo& ittoot to r  t t o  rm e tlo n  lM to ftto #  rooottaaif
m d to %  toapoatMtairo* oa& t i m  o f

ro o o tim #

3* to o to tim -to d /o r  M u r t t i i t o  o f l i t  to torao& iotoa»a -*dif#r^lt«sointo ootor*
4 * Hydro Xyt It o f to  i t  lisfcortod&fcto * 

B» X to lo ttto  «wl r i i t f t f r  i f  tto  Aoolroft dtolttohydo
&ydip©Xyoifct#*

b&Mmm oUkoo.14o m o flro b  b to to #  fo r  t to

eoedooolng o$»«gfc m  it- too piafis moot mmpfm 1 to oia&tor ow*
%lmviitortooro *

Rs# s o t last o f  *tsus*l& is on e th y l fa r w * t»  ia  a

f a s t e r  to  t<e O a n a td e re ti in  C l» i* # n  a o a d » n a « tl»& a  w ith  t h la
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e a t e r .  A a tu d y  he# been ssusd® fey P» A d le ltes , ®» S c h a fe r (2 3 )  

( 2 4 ) ,  and e th e r#  on t h is  r e s e t Ia n  w ith o u t #  e a g le t ®  e la e id a -  

t i m .  H o w ever, th e  e q u i l ib r ia *

B&OOgSs
HCOOOĵ Eg % % S 8  ♦ 00 -  0 3 6 0  4 * 1 .

sees# t o  fee e s ta b lis h e d  end th e  d e e c a p e # Itic m  1# q u ite  ® xt«n »

aim® a t  o rd in a ry  te m p e ra tu re * .  le a s e  a lo w e r te m p e ra tu re  (o ’)

w e a ld  m m  to  fee tn d te e k e d  f o r  «*#fc s u c c e s s fu l use o f  e th y l

fo rm a te  In  tb s  C lftls e n  ® » n d *a **ti« R »  p ro v id e d  o f  co u rs e  th a t

th e  e q u i l ib r ia  o f  th e  d e s ire d  c o n d e n s a tio n  a re  a t ta in e d  1# a

re a s o n a b le  tis a e  a t  such te m p e ra tu re ,

%'ltfe th e  afeove In  a l n i ,  th e  r e a c t  ism # w ere g e n e r a lly  ra n

a t  io o **b a tii te m p e ra tu re s  fo r  a  r a t h e r  lo n g  t in e  w ith  an  excess

o f  a tb y l fo r a a te  p r  e s e n t. M . t m r  * u i  th e  re a c t io n  iaed ias  u s e d .
/

X s a la t t m %  o f  tfeo tia o ra o M .o b o  o t ia y l t f ,  #  ^ i f o x ^ lo o o o l* *  

M l #  f r a t  t t e  o m & o  r o M t lo e  m & x & m m  m m ,  mot 

b u t am ftttOMgifc «a s  * l i  to  g o to  oano io A io o t la a  m  t o  tjbo  

m m m r n f a -  o f  t M i  d o o ire g  p ra o o o t r o lo t io o  to  t t a

s ftM o fO n tfl o o to r  b y  {a }  d o to m im t& O tt o f  emrbam Xifeos**

«&#& faww* m ft# r  b ^ r o l jr o lo  o f  tfco o o o o tio o

mJjc%OT#o n.M  {%) iits m tlo m  o f  tb s  o w tm g r l g ro u p * ttaim g

fep^foohlo ip l^o  and fereotpfeoool tilta#  im € io a % « *  

Ity te o ly o io  o f  tlM i Otfodo sooofclom -oitaKtwoo twui o ffO e io d  

w ith  0#-51‘ bpgU roehlorlo  « i l »  Tfco ooge£2&£oX$olapte w&o 

ro o o w fo d  b y  o tb o r  o x fe M o tim  and io o lo to d  te  n o o r iy  puxo 

fo r a  l i f  d io tilX o & lo s *  is* too iao*

fh o  on d o r oaro- o m M w io o d  m

f e U m t
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COOCg%

» o C g %
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I
SRCBO
I
CHCKG

COOCglg

t  e c s % 0 H

caoCgBg obo

cacao «* c%
l ♦  S to p  — * »  » ♦  to o ®  ♦  s s ® % o s
CKCHO S %
I I
COOCgHg CTO

In  «&&it-iOKi to  oaoe ix ^ la ld s te y & o  ,  a t  k t # i  fo u r

p o lfm r fo . ftoraui H a w  to # ®  deo erifeo d  i«  tfe# l i t o r a i t i r o  

9 1 *  w s m m m w  is  a l ig h t *  lao fe ilo  l iq u id  o f  o w o o tlo h  b u t s t ia ^ t e f  

oCori b.p.760 169-170° (al.d,)) b.p.u 1.089)
H*8 1,48897, Hg1 1.48017, S®° 1.42667 <86) (89). It la *aslljr 

aoluhl# in all tho ® amom oolwimfco (4 } * Xto itujmwu «jpo «ii»* 

liw to %'m m M m  ml itiliiaia (4)* It la waatoblo in

dllnto t©M solution and uMt*&lo In dlluto

alteliBo solution {4}# it poljwrisao ruodlly on at*naiag# 

asp##tally malot* tli# istn»oMO of iaototuo*#. to a glmoay f m m  
tut will »ais liquid for a long tin# la tho dry# sold oto&o 

la a woll̂ topjnrrud ooutoiMr (Ml« It giro* an isltia© %tuo 

eolwr with Sohiff** ronfout (4}#'rodt**** ftdtliagta solution owoa 

1® tin#- ooM {4 )# tM yioldto iifiialltti with all too umol

t o i i p i a t o  (H S jU  p o t o m l n  p # r M ^ a « a t #

diuvtroyq th# ooapomd ,{§)# uitrowo-aoid yloldo mooSnio Mid

CW)# aiui/Mtrio mold yl#Mo onalio a#M {&)* Sodtom aoolgaw
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s o o n e s tio n s  m m  m m & j & m v ®  p a s s ib le  

th im sgbm fc .’i t o  mjpsupsdwwft

The C o n d e n s a t io n  IttltJfg ,

Eim  # 1 * To 4 isaX#ii» o f  S o d iu m  e th e » id e  I I I

1500  M «  o f  e th e r  s e a le d  to  m  I© # b a th  m o  i M M  1 no to  o f  

e t h y l  to m a to #  th e n  a m ix tu re  o f  © n e le e  e th y l f m a t #  omft 2  

m oles e ih y l  m M lm t o  © O rto n  fcia# e e w w e  o f  l l  l o a n *  The  

a ix fc w e  m i  i t l f w i  d u rin g  a d d it io n  muJ t h e r e a f t e r  f o r  §1  

h © w a  a t  ie e -b a th  I t  was a llo w e d  to  s ta n d  m r *

s ig h t  (1 2  to m *) a t  room t m s $ m m t v m  m M .  m t i 't o m  s t i r r e d  am 

a d d it io n a l 4 h o a rs * The rnlstiixm  was a e le n & y

l iq u id *  T ik is  was poured  ow er 1 1 0 0  g *  o f  1 m  l i i  made w M  

to  Oong# 8ed  w ith  ©0£ s t t l f h r is  M id *

Ths light j m l t m m  e s t e r  l a y e r  t u  separated isd t h e  

aiptooM tofwr eg&raeted t bap## ttosa with 500 as* portions of 
e t h e r #

The eoafel& sd e s te r  la y e r  ^md e M r a e t  w n  washed s e w e ra l 

tim e s  w ith  1450 « e * p o r t io n *  o f  w a te r  t o  rewowe m M  and  

p la e e d  o m r  as&Qrdroits s u lf a te  w ith  a. l i t t l e  e a le to m

sarh em ate  asd lo t  s ta n d  ow eraigM n In  th e  ieefeos*

A f te r  rem o v a l o f  a l l  m ftte r to l w o la t i le  o »  t h e  steam  

h a th  w ader w a te r  pump th e r e  r i » . i i i i d  s h o u t  ©90 g * o f

a  r tX X o w l^ ^  a l ls f e i ly  t h is k  l i t u M  w ith  a f r u i t y  e s te r  o d o r*

M i  l iq u id  use d ia t  l l l e d  to  m a n s  meider n itro g e n  and
(j>y% )

y ie ld e d  2 4 0  g# o f  d i s t i l l a t e  t o l l i n g  a t  1835HB a t  3© a n * and  

a d a rk  re s id u e  o f  am 100  g * w h lsh  d id  n e t d i s t i l  a t  a h a th  

tm p s w s tw re  o f  tX S ° .and a p re s s u re  o f  10  m m *



Tbm b o ilin g  p a in t o f th is  liq u id  ind ioatod  ttamfc i t  m *  

prafcmblir iio» f 1 «udoimio eator# m l  th# following toot*
o n d  d o r l r o t i T o o  w r ' l f i e d  t -M ts  m ^ m lm m lm *  :

.}•
■4 strong positive tMt wms .obtained wit& S ohf ST*» roftgoxtt 
*. &oop rod eolor.witl* fwrM; ̂ lofl&o oolmilasu fti# HiptM 

wm* aaS&blft olmoot oomplotoly in potuslum OMfeoaoio# teootmbl# 
in. ■ #ntor# owlly ooXmblfe in nlnobol and %m o tte r *

4 ooppor dnrimi lira m s  formd bgr irmatmoafc of m §0^ 
ttloofeolio solution of %hm ostor wltk #®pp#r aooisto solution 
«■** polo groon* mm rpAm mw m*p+ I3t*4° * sislioonm* m M m for 
tlm  €^pp#r salt of tbm m m m frnm ^l osior is lit*®* (I1?)*

A  $ ^ it r a b # m * « jr l  d e r iv a t io n *  .groim fro s t * lo a te l» .

noltod *b 10©*#* to 104° roportsdl by SlotlSMfias (IT)#
a b a m s o fl d o r iv a t l f « t im l#  p m s  n o o d lo o  from  p s iro lo w s  

t l M i * ,  m e lt * *  a t  § tM $ ° {Y ia lie n tm a *  * * lm o , S T -€ ° )  ( IT ) #

Tbm. m M B m l d w i r s t i o o ,  p a l#  l m m  m o t o r i s t *

m s lto d  « t  m & * ® 0  ( « 1 * U * m m »  * * t m ,  )  { IT )#

4 portion, of' fchis motor m i  ro d ls t ll lo d  to  t>«# in  an a t -  

tompt to  o ffb o t t'h# sooomd stag# o f tho oomtextmtlon to  tfe# 

d ifo rm yl os to r  a# a soporoto stop too# Son #S) * W 0 g* b o il*  

ing  lE i* M 0  ° at 8*10 « t r t  ootlootod# fbo  wi&o f a l l in g

rsngo to r# , is p robot Xy oxplainog by tbo ln»to*m ol tm tornorlom  

o f tk #  osier- oinoo ■about two weeks e la p s e ! b t l im it  tbm 

i n i t i a l  rom vm ty «nd tbo s*»d£«t I l la t io n #  Ctanrlmrm (SO) ocmr- 

m n t^d  *  tM o  pb eM n w m  and detofuOmod th a t tbmro fa  about 

©QC Oasl ro«m present in  tb s  o gn lllferiiim  itfi& tff*  a f te r  

"severs! day#*1 standi mg#



too rodtotillod mi- oostplotoly aoldblo to ISfJ
p t i s m a m t s m  m r im im t m *

A m  t o  m f i m  m  ro c o w ry  t t o & m .  I  to  darle  r# n  M u #

a f t o r  tb o  t o & t la l  d i s t i l l a t i o n  o f  %t o  orudto ro o e tio ft  m ix tw ®

o f - B o b  # 1  w a s  t o y  d i f o m q r l  # # t # r  p r o m o *  h i

p rd b afe ly  lo o t  to  t k la  r i i l l i t *

Wm #2* to  t  »X#s of a io o to l^ fro o  s o ilm  othoxido to 
500 ### o f t t t o r  Its am to# both «ao addod a a to to ro  o f

1 aolo o f  ethgrl #mootoat# amd 2*$  to too  o f  o tb y l fo raa to  

(0*5 » i #  OBOOOO) ooor o porlod o f ' 20 adnata** *tt!&  s tlr r im g *  

St to r in® w»# oo«2i»ood wttta eoo&tog for €§ t o n  and 2 «&&£«» 
l k i » l  o iU »  o f * t& y l fo tw to  war# a O M *  Th# a to to ro  was 

allow od to  stood H i  t o u r s ,  t e l i i  tto o  I t  earno to  ro < m

toa$m «&ttr«* I t  ooo thorn a tto ro d  fo r  5  h m m  a&d a lio ro d  to  

ofcoOA 3 #  &oura« f to o  t o t a l  roao&lom t in s #  wmm t i n s  i t  Homo*

■ a # o f  t ls #  *arc*$» r to o t iio o  p ro d s o t o «  # *  t o r  B o o  # 1  

te d  yjUitood H O  $ *  of polloo liquid afbor r i w ol of « H  

mtorlal wo tat it# ,#t state feo&fe toasMmdaro omdor iirotor poop
VOOlilifl&*

A d o to rm to a tlo o  o f  o arbco  d io a ld o  from to o  d w a A o a y la -*

Mom of tto todrolra^t# of a #«ng>lo of tM# m e t t o  olatoro 
wm- vom* f ilt ro g o n  gaa wm# paaaod th ro yg fe  a  M a fe lo  m m m t m w  

amst to tro d a o o d  to t#  tfeo hydro lys is  f to o k  b o o o o th  t t o  s a rfa o o

of tto tl#iM* to tho flask wm# m nftax; ooteomsor
fro m  t t o  to p  o f  w h ite , m  %#£»* t# 4  to  a  t r a p  o o o lo d  to  am 1 m  

t o t b  amd eao n o o to d  to  a  x r t o r i t #  tu b *  to  t r a i n  w ith  aa  

A o o a rite  a b a o rp tlo m  t#feo.f a to to to  d o n a to r» and f in a l l y  a
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protsetlwo AjKHwrit* tub#* to tho tsyorolyslft flask wmm pissM 
« woltfbod mmpl® of tbs ^Motion pradiast with 3 m #  ocmo»~ 
trfti#A. ;af id ■$# ,®P* *f wator* ftis
§sia »rwo& tbi &o#b.lb pirpm m  W  sĝ tftttog its# hj*Sf©l;sr#ift 
ttljdtaro' and swaofifis sot; tbs oarbom dloacid# tf§lf«d.f *la# 
iiili» was hs'ftiod' on th# at##* bftfch f w  3 3a«r#* Almost ail 
tho Mrfeoit diMjjtft am# #wftlf#ii torlng th# first § lamr of 
hostins* A §**10 §* mmMptrn was %kmmI# too elftak tom gswo 
23*9Jf Mft&cm dloxM# as tbs sample w  igbt takm# to# lltt* 
ratios! for tit# mmafarMjl #ot#r {I nl« earfc?#**
d i « M #  p#r m1« tstcff) ift 01#SjC and for tbo diforayl o»tor 
(2 ftkolm sorb on di@xM# par »lf 1% SS#3$L If it Is
f t f t f t is a s d  thftfe- th# xMfttioft p ro feat tmd boro m  eoaspoood

f t t s t i r s t o  o f  tl»r*#-iwo o s t o r o *  i t s  o p p o s i t i o n  w as  8 f J & (  m & m *  

and li*S|C dl,towfi sstor*
■A M t f ts w d w t lM  o f  to # #  M r f e M f l  g rou ps to  t h m  « r a to

i M i r  p f f t ls i l  was M te M ftta n  by tbs  b ^drssfls^ to #  t i t r a ­

tio n  sasthoa# To a 1*3 g* sainpl# was addtod 5 g* 

hjhdfrao&lorlOs* 2® os* g ls t ll lo d  wmt#r# » i  SO so# fttgf ftloobol#

Thm- mtoitir# was inunssd. on t&s s iM ia  bath 11- tttostos w ith  

tooqpoat fttektag* eootosl and titrotod with' standard rnVmVL to 
th» p i f i i t t w  o f § drops o f hXm  Im dtoatar (®«m$

s o lu tio n )*  BlftSks w#r#.r«n and also Mask on
m®m§tm o f tbs  r o s is t lllo d  stbgrl m o n o f t o s t #  to o *

I n  # 1 *



Tim result# are In the table belw:

Theoretical
40lea Il0l/g-. 
of sample

actual
SCI titrated 
/&*._.of _sm _&H

Percent

h.or.o for .;ytsaccittle
eater {our 51) 0*00495 0,00497 100,4

Crui* ree ciicm product
it nr: ' Z )

(a) ealaul m  * as lOOd 
ocmof 'rr *1 ester 0.00405 0,00475 90

{h) e a le u t at#d as 1005" 
diforayl ester 0*00570 0.00475 54*5

...rrfl r ..M. r ^ I(' ^ n r r -.T.. - _

These results rU m?t fnyree with the carbon dlojtid# de-ifir* 
*ln*tlon results girert Ebow* After fiartkier work with this 
titration method ms m  her#, it is eon littered ’wmTf do tifctfhil 
that it gives ft satisfactory indication 1b the c&ae of the 
diforsayl c our *#

4 6 0  g .  sm m p l#  o f  t i e -  r e s e t  io n  a i r f c i i r e  f « s  t  f o r

hydrolysis in ts effort to isolate free S'ienlndimMehycle*
150 ee* of 0.5B ^draehlorl® acid ims iidclad to this In n 
250 ee* m- i* '’-bet tossed fins’ r ith a yna Inlet tohr dipping 
to the tvtt.?*» h reflux n^r denser m s  attached# ttm rdttmm 

h rm i® a  on th e  s ie a -a  b a th #  a n d  & s lo w  s t r m  /, n f  r  * i r - ;o ;f n  

oss m a  bubbled through* oha ester I&yar disappeared after 
abotji 45 oiimiias but heating c on fc limed fbr a total of 
2 hours# The a o Its £ tor; shored, only nary slight darkening at
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fchb end of tills fl . It wii cooled, mniirsllsed with sodium 
bicarbonate, ansi extracted six. times with 40 cc, portions of
ether* The combined extract was drl-mi over nr! .reus sodium 
sulfate with n ao«l'I amount of calcium cartoivde in the Ice­
box ight* The volatile solvent wms removed at room
temperst;ur? with water pump aspiration under dry nitrogen gaia, 
leaning s real-due of about 4 g* of pal# yellowish liquid with 
on exceed; i*̂ - y sharp, pencil 1 «ng odor reminiscent of form- 
a1delude* This liquid was distilled in ?teno under dry nitro­
gen gg&s arse! the fraction boiling 61-65° &t 10-12 « *  
collected n® siide irdl&Mnhyde* Harries (4 ) (2 6 ) reports the 
b*p* 65-6° at 11 ola* 2*6 n» were obtained, a. yield of 
9*tm based, on the ethyl succinate used*

The physical and chemical properties of the liquid. indi­
cated that It nsi nearly pure suocindialdehyde* It was a. 
water-white, mobile liquid of exceedingly sweetish but sharp 
odor* The refractive ir ex lw  m 1*4202 wti *t*vrkilned for 
the freshly distilled substance* after three weeks this hmd 
Increased to ss 1*4406* Barries (8$}{2C) reports l^1 is

for the polrsserle piassy form* h brillImnt blue color «m» 
obtsined with Schiff*a reagent, and 7«hllng*s solution was
reduced In the cold (4)*

derivatives were prepared as follows;

*%* 3Sf jT%1.42617 sb.J S O  * 1.42W7 fox- tv» no" -sr, **od SO'' « 1.47849i j

D e r i v a t i v e
% * h* ;. epart«*JL In 

h * r *  fo u n d  t h e  h i* * e r a s u r e

DI -^thyld ihydrorea ore Inol 
hei i v.*t ive 2 1 9 - 2 0 218-20 {30}

Bis f-nlti ■» *vlhy dr a Eon# 170-30 d. 178 d* (16)
r o pUe n y 11, y fra s one 2 7 8 - 8 0  d* (3 1 )



m

fbm o f i t *  « m 4 * dlMMtosi t i i  p ~n it

n tm  d o riv o tlto o  worn WChQOf o f tb s  th o o m tls o l*  im alysio  

o f t£ *  dloodoB d o r tm tiv *  gow  th #  fo llo w in g  ro o o lto *

t0'*71 mg* o f  saop l* gmwm &$Vf5 og* o f soiiio© dloxido sod 

lS * t l  mg* o f wo to r *

§  s  T C U M rf 1  *  8 « t t £

0 8 * 1 0  «g* o f  siimplii | t f #  07*83 mg# o f s t l% «  dtoxM # and 

Ii* S 7  mg* o f  wots*#

-C o -.; : I ; t  8 4 ^

' m * m  m *  o f  aaoplo | t f §  $0*77 ..mg* o f  soy&oo d to s ite  and 

M *§ #  mg* o f  w ta o *

c  o  v o * a i #  ' ' " i  *  1 4 ^

€0&oolst#& -Jfico* *

-0 •  70*70$ 1 o S*S$jC

Wmm f f  ♦ th is  w »  woo a«d» mmimg tb o ' mmofmrmylrnmm$»MM 

s s to r fjpoio #1 oo to #  s ta r t  i$ig pcodoot to  on a&toogt to  

ooodonso onotlMir nolo o f m & h j l  form ats to  o sosoni stop*

to  0#S mol# o f  oodtivitt. st&oatld* ooo&od in  oo loo Mattel woo 

sddod a w lxtoro  o f 0*3 moto o: * f^ r 9 f ls te « iB li ostwr an t 0#4 i 

mol# #%fayt ftom sto ( 0 * 1 0  oolo mmmmm) * TbO s i i l i w  was * t i r ~  

r»d #§ boom m% 0° and o lloood to  i t  sod 17 | I w i  Oorlng 

..oMOb t in t  i t  m m  to  roon trnqm m fotm * Appmmmm  o f  tfeo 

roo-otidh mlmtwr* woo mmtlt ■;1 U »  t& s t o f  pmwtmm  m oo* Bscowory 

w.s» t ii#  oooo ms fo r Eon #§* f  is  M ing. 02 g* o f  o o to r lo l non** 

w o lo tllo  on tbs otoom both w d s r wotor m oo

(tort-ossy! t i t m t lo o  $*ws a w in #  o f I03JE *a l*u lftt# d  as 

mooofomarl satw r u &  $8$ m lo o lftto d  m m  d ifom qrl o s to r* M u
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co f&pares with 1 0 0 *4;- found on fha pure mono for lylsuiceinat© 
used as starting product and is a qualitative* indication of 
some further formulation*

Hydrolysis of 1 3 1 portion of the snide ctlom 
mixture and recovery &* for Hm  IS yielded 1 * 3 g. of liquid 
boiling GO-6 5* -t 9 - 1 1  sr.. with !i2 6 « 1 ,4 2 4 2 . In equal 
amount of distillate boiling 4 0*6 0 * at this pressure was also 
collected which -yalonbtedly contained some intecIrdit ' "*> ijdc* 
foe yield o f dialdehyde b»sed on the 1 .3  g. of the purer 
fraction is et lOg of tbeoret leal f r o m  the 0 * 3  ctole Ct-forr^yl* 
succinic eater used.

Kun #4* This n m  was made using &Qf excess sodium 
ethoxtde with sufficient excess alcohol to obtain m solution 
of the condensing agent* This enables asuch more rapid pre­
paration of the condensing a gent f and the excess alcohol 
should have a retarding effect on the decomposition equilib­
rium o f ethyl fors-sate with audiom ethoxide#

1 . 5  mole® of sodium etboxide were prepared using 4 .S 
moles (3 . 0  soles excess 5 ethyl alcohol* To this was added 
5 moles of ethyl formate (1 .3  moles excess based on the 
eihoxide,, and 2 moles excess bsoed on the ethyl succinate} 
a t  ice-testh temperature o v e r  a X O -m lm tt i?  period* !!d  v ig o r o u s  

react ion ensued but a pale yellow color developed* 0 * 5  mole 
of ethyl sueelmt# •was then introduced during 10 ninutes with 
good stirring* A deeper yellow-brown color developed rapidly* 
Stirring In the lee bath m s  eon timed for S|. hours, and the 
react ion fixture was then PIlo w e d  to stand in the icebox fox* 
S3 hours♦ Tlie tsixture was a slightly cloudy, 7*0 !low-brown

*



•elation m m h  tiMm ot p&mrUmm r m m *

U m m w w f '  th #  B m m  m  f w .  t e  #2  « €  111 g *

of aradto f>radx**t«
20 g# of % M *  pra&iet ra» 'tadraXymd its f w  pvmvtwm rent* * 

22fchar titf*til£«, *nd dl4&&ll«tl«st 0*0 g* of
•m s IxktUaldtflqpte mimKrafcrata Veiling 55-MSfJ0 at S^IO wa# 
smarara* « 1*425* ^ia i* ms li«5gf yi#I4 baa*A om tte 

ramliftata ma#&*
$ & » • f& a  a ra a a a  aoiO bN ialM f agrafe to  m m m m m  w m M

m m m m  1# ba

fmrt&y aft fra gtnetslrili

. t b m  m m eim41aXiafef&# aostaM&mtaa v a n  feaj& to  m i l *

st-c^pirad .5a tiia/--laatwat ot all fcima* feiaigaula^
with a^sn# aafetmaitcm ift- w itaa m a  ^ s « m l  aftar tbra* ©r 
four aaeka* #m€%.lai wtmm&* flaaair wdirieatiatt ram toad
aftar on# to t#o'i

-  r ;. .. •?.

The boiling poifit, w f l r M t l w  Index* qualitative- teeta 
&nd yield* of derivative* tadieai# * purity of certainly no 
l«»a thia 1$ $ •uoei»dleldoiiy4o, on this basis, the y 4 « M *  a t  

pure dialdefeyde for the veriou* rune would bet
Tie Id

Kan #8 7„l£



t* lnd£*l&&tod# Ms# toost otritototfNt to "f-XOSf yt#M
fey tb# of #me«ljsoto witu #%feyl f#rm%#

fo l lo o o d  b y  Isgpdiw^r*!# * * £ '  to o  o f  t b #  ftttaooaodl**

*%# d i f o M s f i
/

£ *  Tbo ootifco* o m &A

m i  ^  io o ls to i l  f i w  t t o  i ^ o t i o f i  mixtrniNr*

1 *  f “M# ms# o f  m m  «% ##** o f  so&lmm iri& aa& S * toodsooix*#  

*$#&% j r o lo t lo o  to tto ofeJbgrl w m m t o m t e m  ssMI on # » # # #  o f  otbyiL 

o t o o t o t  to lo ts lo o  to to o  # t o i «  o t t o x t t o  to  i a

toSo’tooottoo#



f A» If

/

m u x *  0i  r m  m m m m t m

J W R Q X f l f i l f l W

/

f l m  f i r s t  s o w p o j^ to o  m i  *  ^ i f w r n i l  o i ib o la s s t t r i lo  

was b y  ! ♦  I *  b o ag lo y  ($ 8 )  a t  t k i o  IW w o r o i t y  l a  1 M $ *  Tbo  

.M th o d  oood was t h o  ooBdoaamtiom o f  o t l ^ l  foraMfco w i t k  « a »  

e l & o a l t r l l o *  ot&oKido %#fn.g th o  oootfonoijfeg *$ * « & •

4 mrwmj of ttao oteatoal lttoooiiMPo porttant to tfela 

o w a p l#  of t o #  m t m m t m l  CloJjwm voMtloa & m  booa- r# p o r t« &  

by x-oaglojr (3 E ) snd w i l l  mot bo i l w .  M ar#*

In  t& o propKrotloa o f. t & is  I j t ^ io m r f e o i iy l  oosapommd* 

i&mglmj m $ m & « M o d  o m j& 6 o s *& lo  diffioolty la fcho rooowory 

o f  th o  p r o to e t  ffcom f&o 3 N $ i& lo ii«

* M o  rooooroh m o  tia to rio lio a  to  ta m o t I# * to  M&kedo o f  

sooovosy am4.# I f  poootfelo* to  iagm wo tlso | I # M  ob%ols»od«

a #  moot lorn botoooa otkgrl fomoto oaul soootMoltailo la
t& O  pr#«#BO# of o o A Io m i tttemiil# to yi#M ^ .H llfo r s s a y l 

a a o o la o a i t M lo  s a iyb a . t o  J b l lo m i

0 i  * m

f % -  f -  ■Hadeg % : ' f
I ♦ 210000®% I f  2C2% 0K
0 %  v ' ■: .Vlj 6ECSI0



cxk iforsqrl. sue© !»©&it rile is s white to pal© yellow
solid crystallising frosa water in saalX* -shitay It
d a rk e n s  s l i g h t l y  n lo v ^  1B1* .and d«cos^cr8 fta  s h a r p ly  #st XBd**6 # 

Thm pritseipai factors ^ansMersd in the investigation of 
this r e s e t  ion

1 * fh  * * u  ■* t ion and p u r  I f  l e s t  ion a f  th e  r©«t/*cfHfc« 

f* C h o ic e  of condensing: agent#
3* The reaction oedlir *
4* Cane^rtrat i«? ^tlr* 2©metant# end. the t Isa©wild hwy^i f jj * of t * react lorn#
B* Methods : >r re^-v^ry the fre# hlfoiwisyl ecus**

pound fsv ;* the r ©net I cm aixitir© •
6* ihart fle&lIon of the diforsoyl compound*

The orocedaares for the pa**, ret ion s M  purification of
the rehgent# arc giver: in the nest sect ion of this paper*
The pres.*?ration of aueeinortltrile fkeis ethylcne brali# ^nl 
so&l'jri ©yanld*- In alcoholic medium la essentially that of 
Ffeuconnier (Sh} * Chloroform extra©t ion *?&» found to bm the 
best method for recovery of the sucolnontirile from t ^ 
sodium feroisM# reset ion sludge*

ScKlims ethoxl&e wm# the © .ede-s tng #iger>t choker, since 
it has been successfully mecS i n  s i m i l a r  ©onden^aticm© a.® 
well ?u§ In previous work on till® reaction C32).

Th® moot owntenieat react law medium ? n  found to he 
strhyd; tihhiene, although ether in rtstoist ts satisfactory* 
especially far m l l « r  sjmrfcIties* The reaction in toluene 
.apparently doe# rat proceed quite as vi * j, riskly on first 
1/^n the r e a c ta n ts  ana t^v^rature control is e%si#r*
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The m m m  h e ld  m  t o  t l m

o f  m « H « R  t e  e o e d e iiM it f t i i*  w i t h  # t3ayI Ifc w m t*  mud r o d im  

ctlwtiLiSe *s dl**M#*d in f«rt- X wf IMi pmpmr* (mm p®m 
Sisss§l# M l 4 i f i e * t t o »  w i t h  m in e r# 1 m m M m  o r  w i t h  r n m m t t m  

M i d  (w itfe& r m q m & a m  w  } o f  th #  eevitaxiM trlcM i r # M ~

t i m m  wixfcw* dee* met Mt9t wagr MfMMpmtlea wf the fr«# 
diJfarogrl n i t r i t e  * f e e  asfmocma m eld s o l a t i a *  d a f t * * * *  

o& wtradtog* When the solid eo&iwra #jsol*t# is filtered etti 
of the r#Mtiea mtetmre * the mmm remit Is ot>fc*tee& ost 
-M » t  w i th  i@M»

Siw tw  t i l #  dlfora*rl. is # e l|r  limitm d t j  m l w ^ X m  t e

com et* e rg sm le  seXwwat## i t *  m tirw rtio aB  ftoeai t h *  M i d

*oliitl*» is set * prMtiM'l »«ii of weswif #

It w«e fern* tent* mt MlrantlM of the *OMi#dMt*d 
mg****** *Xfc*li»* mzmt&t® satetlaB with mxtrosi dioxide 1® m  
1## truth* m w&it# oryetfclltM pr#elplfeml# was @t?%ss,l»d whMbk 
p ro ved  to b# the m « 0 s o d l «  of t!m dlferagfl nitwile*
If its# r***tl<m solvit icKn 1# w*B*i&#re& to eotstaia th* dteedUta* 
omelet*, the resell#® awqp b# repw#Ms&#d timet

e i  e i
I l

: M E flU  1 0«0101§*
| V ¥  C O f t  ♦  Ig #  I 4 M i %
.owcrrafe " tM m m
I I
f t  01

Omrbmim 1# th e r e fo r e  #  *tip *a>#*r m m M  them  t H  ^ # # e « d m rr K' 

#m#l fprm? ife tto'diforagrl aitrile hot m wMlmr Mid terns the 
•prfMJET* s*j *i»d the mmmtmtm p rm lp i& m tm  out bjr
wlrtii* of it* limited eelw&lllty te the i#M eedtm
b lM x t K m t * '  eolutlm*
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to o  fro ©  B i t * t t o  m m .M  m i  .too lo o lo & o d  from  t b m

m m t m t m  by  »toj>X# m ol&t f l o a t  lo it  i n  oquoaoo # r  

m b h f l  m lo ^ to lto  oototiott* m  mm tooootigptloa was » d ®  o f  

hoowlm t  m f c m l  OBotofcoo w k to k  xd.gM too » # d  os t e i© M 0 4 i& i# i i  

la aktmiitian t te fro# ooopttUOU
too- % m d  pr&r&d woo fttX# to to preoiplfc&feoo am

oddltiosi of I*t4 itstat# to mtymimm oolwtlomo of tho oodtom 

ossolofco m a tohiio to fwy pot# follow m»rpk©iao ’ 1%

t o  w o p y  o o a o ife to o  t o  h y ir o X y o to  s a d  ©«m wm% to# p ro e to lfe o to o d  

ms to m r y  ditetw moot to ooid ootofctook* It* load mm&wnk 
w rli'i wife eomdlttcoui of pfootoliati##* to&*» whoa it is 

proolĵ itotod fr®» a solution eaatainiai oa moo## of mltali* 

it  ooafcoia# looo lood thorn wtmit feraod to m m l m t i m  of tho 

immm&dimm oaolato* On of dlls* to oootio mold to a

wmfeor moiMKMiom of feho toad oooi*##*̂ * hpteolyoi* m m v ®  
tonM^toioly* and. ttoo froo difofa^looooiiioiiitrilo to .prooipto 
totodl to fiao* oryotalo #

H r «  too to&oviar of t too i M d  campmitd mod feta# mmlyfet-* 
ool rooiilto* it to w w j  likely that it# #*p##iitoa to IMt 
o f  a boot# amolood onolato fcy&ratod to. wrioma dopy*##*# a 
•tt& # o o t*d  f « a » t a  to  C % ^ 4 % H ) (ItoO) where jc *  $» I ,

m  ©♦ too fro# dlforeatyl mmpmmd #*& to# aoodiiy oottollood 
o u t o f  t t o l *  to a d  ooo&lsatittoa.*

AO * aoihod o f  roeooooy ©f feta# d&forogrl miferlXo fro® 
th e  OQOkdraootioii ro o o tlo c i tstofeiiF## i k #  lo a d  ® ® M p ® t u n c l  wo* pro-* 

olpStmtoodl to g e th o r  w ith  lo u d  b p ftro B id #  fr©m th o  

oe&toa o a o lft to  w l i i i  te a  mud fetois a e l d t f io d  w i th  a o o t t *  M i d *



fuH floation of the nitrll# w m  aeoo^Xi&hoA
either by r^erfstallfsatIon ffam water or* in ars&lt quantity
' In vacuo*

a Cwf l^t* < !ueifnt 3 >n vf to,e imuaual behavior of th#
so&lu&s. erialot# of thin 41 f orsqrl. compound on ae MI f lost ton $

with timl w l t ^ n  interred list© forssafciofx of the lead eoaposml
Im# to fee 'ascle *. » esreffcl exa-^nation of the
*vi%iene« available i#wds to *$" m  fat eras ting postulation**

Tbe oat lab once of- the Iwltatrlo equilibrium between tts#
le#to and to jo enel fwrasi of the eosapouisd 1* t j'-ortsint# The
fa l lo w in g  e q u i l i b r i a  a re  p o s s ib le s

0 1  01 01
I I I

*Jw U ;|  X

/*¥%

.rnmthmr *<; l i l i l r i m s  which imy exinf is t h a t  between f **# 
1§4 d th y d r a x y s m th j lm m  o o i^ m m d  ( I )  and i t s  aa&^n&r'Me* th e  

4 iê ratio fmmtm (XY}t
3C-C~0-011 IC~0*~C>CH

ii i i  ii iiC'H CH •■-•— > IfG CH * Hi 
| I *---  \ /

In strong alkaline solution* the salt of Cl) would be
e j p t s I M  l «  be r t  eseiofc, mn^ m& i i r e t  s ta M lfJ e  t t o f i *  ****** (1. 

w o u ld  f i r s t  be  fo ra n d * . T 'h i®  w o u ld  b#  e x p e c te d  t o  I t  q u i t e



s o tu M #  In  <md th #  ecpilllterliiim  a -ith  { ! ¥ )  f l ig h t he such

that t'im fcnsstlan of (III) is precluded under aueti conditions*
/

Tm  convers ion  o f  &■ * *- -d ia e e ty ls ttc e X n ic  e s te r  tc  th e  correspond  

irg; furstm ty ae\ms of concentrated ac id s  is discussed by 
&n© rr ( M ) *

F o rm a tio n  o f  ttee  le a d  eo-.potmte f ro m  C l)  m y  a l lo w  (1 1 )  t o  

f o r a  and t h e  e q u i l ib r iu m *  tmm, on a c i d i f i c a t i o n *  fix,Tors (111) 
wlilete is  l « i  m»lmh\€ end p r e c ip i ta te s  cmi o f  w a te r s o lu tio n #  

The acidified isolate solution Cl) give# a very deep red 
color with ferric chloride* but m water solution of the free 
eompOTBd. (Ill) piws a mw&h. 1 lighter color which deepens only 
slow ly#

Sehiff*s regent given no positive teat in uny as.se and 
^ te l in g f s rach ietion  is  re * i i w *  H © te?erf th e  copper d e r lv a -  

tive* whets freshly precipitated from ttee taonosof iiita isn©lat« 
s o lu t io n  m m l  l o t  le d  # d e p o s its  e n p r m ®  o r l4 e »  d i^ l lm r ly  tb e  

white siIvor salt formas as ertarlly bnt t i ^lately \ 1  « ena 
with s m t m l l t ®  silver deposit*

Xu i a  case is  d a e o lo r is s i  ion  o f  feroodrac w a te r ohserved as 

olghl be expected fro® the anol. ea^spmimds*



%t.hyl, f a m t e * Cv ~ «*rel&l ethyl formate whs treated as 
described ob pag# § a m  distilled froa pbcsphaorcus rentc-xld#
iaiaedia te ly before use*

SueeiBcmltrlle > The succinct* itrile tbs preps-red by re?st̂  
tian of ef» /leu# hroealde with cod it* cyanide in a^a^eus 
alcoholic solution essentially »c outlined by J^ueonnlcr CSS), 
a sietĥ a sl&ilar to that described 1b organ I# Syr# he sea for 
prepfei-fttlafi of trtxsethylene cyanide (35 }• C4 laroforss was 
utilised to ear.tract the nitrile fro/a the crude reaction fix­
ture and the dried extract was concentrated and distilled In 
tmcuo* Ultril# boiling at 120-T° at 6**1 ann*# U m p * 5£ *** Z°* Tit 
taken for use*

alcohol^free sodium ethoxlde* This reagent ti$ prepared 
a® described on pmg# 9# Part 1 of this paper* 411 preparations 
were c a r r ie d  out u n d e r d ry  n it r o g e n *

.,prnr at tits * The apparatus used was l&entleal with that 
described for trie Clatsen condensations in Fart I of this 
paper *

y *p Cordons?* t Ion ^action

Tt\m #1* To 1*1 aglets of ateoholWYce ao&lua cfchoxide In 
500 ecu anhydrous toluene at iosH&sth temperature was added 
1 , It of ethyl formic during ten admit as with rapid stirring* 
r thick r®-ste resulted and £00 ecu of ecld, anhydrous toluene 
were added for greater fluid lty» 0*5 mole of suecInert itrlie
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dissolved Sri 1 sjole of ethyl formate was then. introduced over 
a ien~;uli\ute period* The fixture m & m s m d  a pale yellow~br<m* 
color almost immediately which deepened only slightly hurlr^ 
the ie wining reaction period* Stirring: at imm^butn teKjperft**
ta r e  wtta con tinued  for 20 'hours, and th e  f i x t u r e  wes a llow ed

to at end in the Icebox for MO hours*
During the last 5 hours, small portions of the reaction 

mixture were recover and parlous rseihoda of recovery 
tested* & small port lem wea added to & f w  grass of crushed 
lee, the toXtterie layer separated, and. the e o M  &Iksline 
enol**le solution acidified In various weys* Mineral go ids, 
pobsssIuK* acid sulfate, am! aeei ic maid rare tried In both 
equivs lent quent ity (Methyl Bed Inc! lorn tor} and In all * t 
excess* Dlreet add It ion of acetic a d d  to tne toluene 
suspension of the sodium enolmte w&s aluo tried* So ©epmra** 
tlor of free difwaiyX nifcrlle was oh served in any of these 
tests* The acidified solutions darkened on si ending oftrrt !* t * 
toother recovery trial, male by neutralising the concentrated 
aqueous erolftta with c arb o n  &ioxide,  yielded a whit# n r e c ip l -  

I ate of the £Bupk?̂  1 * e^olmta, a.»t this i.*ietlsod of recovery 
w&e used for the  ̂in port ion of the reaction fixture.

The toluene react ion ®**Ixtui*«r was poured over 300 g* of 
crushed lac* Tlien the toluene layer we.s separated and washed 
with 50 co* of cold wetter, and the eoabired co-id alkaline 
aqueous s o lu t io n s  s a tu ra te d  w ith , carbon d io x id e  o v e r a p e r io d  

of ore how* The white crystalline solid which &e lated ima 
filtered off and wma;,A.#d once with & ®mll amount of ice weter*



a port I cm {about 5 g*} of t-his solid w&s tmkim "lately and
washed several iises with water* m procedure w&ie insulted in 
sô as loss do# to water solubility*

Both portions of solid -ere dried ?ys rapidly -as possible 
over phaaporotas pentoxide in vset»o at room ter&peyafcuipe* The 
^min port ion {waned only ottce) « $  a slight ly .grey amorphous 
powder* the teller portion {well washed) was a pure whits 
grsKylmr product• - total of 25 g* was obtained* This is a
yield of cm 51$ mono sod.lira tmltte baaed on the siieeinonlfcrlle 
when all wane*- is x.de for of the react ion mixture
used in recovery teats*

The whit#* well^wmshed portion of the product was dried 
£ bmkrm over phosporous pcrd;oxide at 100* la mm$o. nmd 
analysed for sodius* «mt nitrc^en* So&iusa was deter 3'-;.e& fey 
digestion of the *r * le in & platlmra crucible witn sulfuric 
acid and hydrogen peroxide* and ewaporsticm to a sodium 
sulfate residue* litrogen was determined by * e IJeXdisbl 
ssethod* The following results -̂ere obtained for these 
.analyses*

56*33 tag* of sample yielded 11*64 xg* of scMliujs atilf&ie*
la * 14 *Z1%

54*134 . o f  Misple yielded 1I*0T n z» of so&Ium sulfate*
m  * 14 *435?

Ca 1 cs* la t e & fo r  Ce’^ f £ 35&$a

2fe s 14,S0f
07*40 sif* of ssssple yielded «u3»ss®nlft equivalent to 0*60 ml* 

of 0*0484! potass ius* hydroxide.
1  a 1 7 .4 1 #



3 6 *3 1  o f  ts m p l#  y ie ld e d  e q u iv a le n t  to 1*3-0 m l*

o f  0*0434-1? p o ta s s iu m  h y d ro x id e *

I  « 1 7 *3 7 0

C& I mi 1-& i  mi fo r  Cgilg. ogllgS^

II <* 17*72o
Thus the s&saple imm nmm rlf pnrm ■ nono^odMm one late*
The enol&te is »terptely soluble Im cold water

tsi very soluble in hot water* It im slightly soluble im hot 
9&t ethyl alcohol, moderately soluble in hot sseilayl sdleotel, 
and insoluble in ether, fcensene, art otter less p0lmr solvents* 
it eon Id not be crystallised fraa any of * ~ solvents* It is
rot appreciably hygroscopic end. 'teeepm well is a dry desiee&tor* 
a t?mier solution of the compound darters in a few ho»ra« Bo 
test im stained with sehiff*a reagent (s > te acidified before 
te.at 5 or with l%;hllrcfa solution* a deep r«*d color is pro­
duced with ferric chloride solution* Toe eo^onnd does not 
ran It but 1# ^Rd-uslty redoe «& to «, charred am#o from 200*260 * 

Mo etefiue 1.3 t j ved ob acidifying a -solution of the 
cmltete* OeXeluat aeerate gives no precipitate. Copper saeeiiste 
yields a pale green precipitate of the copper enolmte which, 
deposits cuprous oxide on hailing but which la not readily 
soluble in acetic -acid# Silver nitrate gives an isiveciiei# 
white precipitate which h lecterns very rep Idly* temd sac^tste 
w i t h  m .  s o lu t io n  o f  t t e  monoaodiam a n o l^ te  a lo n e  p r e c ip i t a t e s  

a gray-white tv very pale yellow Xmmd emolete hut fails to do 
so If the <so£iuaa enalaie Is first acidified with ©cetle aeld*



otnd^ pf the ^  a folate coiappynd of a f ̂  *di it,*Z
gag e ixtonItr 1 I m * 0*1 $* of * ** .late eooipc n * reel 1 -

✓
t ftt#4 fron a solution of the ..aonaacdXum enolwte o f  o * P <Z ■*»*:. ir'or^t-* 
aucoiconit rile* was suaper&Ovi in £-3 ee» of wsster and self Ifled 
with acetic acid* on i:soedi«ie format ion of t ± n y ,  whit#*

sneedleglike crj-stills of f ree £*-*dld^2 ./I laeo inoniirile e*e-
<mnr«d replacing the otilky slurry #f the nosorphous lead noon*
pound* On worsting the- oitx.tcire* coop-lefa solution vifch »M t
*** took, place and*. ob aoolinp again# tiny irridescent

r erysimiliseb out# These vpre filtered off* wnsked and
os In yellow needle® wgre obtained 'which deconpose-d at

10-0*1# and* on r e e r y c t a l l i g a t io n  frcru wat e r *  at  1 *  T i l ls
✓la the correct cleaoaipois.it ion point far thm ocw ̂ *w:;if arayl nitride*. 

The yield tts about Q0p# bated cm the aoBosodiuo enolet® need*
The taoutii of acetic acid insed for acidifying the lead 

etiolate cbotild at least be an m.wunt eontvs lent to the lead 
present in toe lend enolatc ts?ber. this coup nurd 1st taken as a 
alupte iaoroietcS enoi*tte* a eonsiderstfcle excess* does not senot to 
affect the yield froo the conversion appreciably obIoss sued s 
large â smmfc in used thni the Increased solubility a f the 
difii X compound in .acetic geld b#co®#s a factor* X*e*, 20*
-SOh.

Thm lead covrpoynd was prepared by seoerel different 
oethods, end enalpsien .for lead run in an effort to deter**
minis okaIher or not the conpound ahowoci constancy of composl** 
tion nnd whether soo^ clue ts its eoop^a it ion could he obtained* 
he following: table show a the source of the ooujpound m.nd the
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r n m k V f m m  f « r  t m €  a l l t i w i  'Iff to o  i ' l s l i r w & t #  $ K # # l# X t * t l# *  

w l  ted i
item *

t®} . ■ j«Md *##*#$* " $t#odio» onoioto &0«o;$
; v ■ vv. ® i % m K  r e * # # * !  o f

{%} ; ;tow*4: ooteote t j fteooo&lm motet# 01#3£

(e ) i# « d ;.te s te d ' >, iim o s te lm  m o te to  § t* f^

(4) tend oeotot# Sams 00 {&) tat 03*l$£
moted
il«$ltl# oteotol

9te##  oimlyooo In d io # !#  o tro n g if t t e t  Ite w i In  w ljr  m *  

load atom paar grots# to to* »!#*
ml#* too poMibiiity #f • dmfcte unit vtto imd oootoio nr 
oltrot* to omltidod fef t w  falter# to dotoet mtetil* mold# 
te toiltog portion#' of to# lo#d e«fo»^l otto 30J6 mlfon*
ftili#

4 $m & Mydrogiitt- moljroi* #»• m  #*r Id) wfttli to*

foltoolxtg mmltot

88*01 #g+ of ooapl* jrloldod lB#4i .*g* of oaston dioxld* 
and 8*3$ ug* of -wntor*

€ « 13,21# 1 * ltfMjf
M«01 #g* *f #«gX# rtolted 18*23 *g» of #«ur#ott dloaid* 

i M  M * t t  mgs o f  m t # r *

■e * »*iljl '1 « l*0f£
If on# turn it atesa p w  mmtmut® %® *o#m*d» tte pmrmnt* 

* 9 » *  o f  to a d  g lv t n  t o  to #  j# # M d S # g  t t o l o  » i M  i f l d i m t o  *  

jsateaiilmr vefgte »r*§# ©f 280 to 413* tte"te#t* o f  atm



h.IformyXiiItrIXe group p&v medeeule, the carbon percent a.ge 
would them range between 1*7*3^ end 52.*2S, vttieli rar^a teelades 
the 19*Ip of carbon found above*

In the melting point capillary, the lead compound showed
a wide dfMS o p p o s i t io n  rang# I ** Inning at a b o u t 1£0° *

✓
It «'m.s found that the free , <* ~diforcein It rile could bm 

readily sub II ooi o ut of lead compound at teiaperat urns mm

law «i,s 90*120° &t o& 1 » *  pressure* The subl Inset# thus 
obtained was white but showed all ton pro part lea of the pale 
yellow form of the jamsy! is It r it# In regcrd t o  solubility, 
‘**r..,..>o3iiion r :*int # *?d r#fi..|jerit testa*

o suggested, eonpasition for the lead compound 1* **l In 
tli# first section of this paper*

Run #2* This run wus mde to test the «t ^ for 
recovery of t »  illforoyX &ltrll* utilising the lend enolate 
compound#

fa 0*42 mol# aXeotel-free sodium atiianid# in 450 c«* 
anhydrous ether at ice~fc*tii temperature wt® added & mixture 
of 0*S'®oX# ethyl format# and 0*2 mol# sueeinonltrile In 
50 ec* anhydrous at bar ow r  a period, of l| hours with, good 
stiirte^. stirring wam cuntinued for 3 hours, and the mix* 
tur# m i  si lowed to stand IS hours In the la# bath*

The reaction mixture w m  poured over ISO g* ie# and the 
ether l a y e r  separatee and cashed w i t h  25 oc# o f  c o ld  vatcr*
To the ©aahined aqueous portion* fss added 05 g* of lead 
acetate (0*2 mole) In 150 ec* of water* fo the slurry of 
precipitate produced wan * 25 g* {0.4 mol#) o f glacial
acetic acid and the m i x l n r m  m m r̂ rotect on the steam hstfe, and



cooled In ice tmt'a* ^fter one hour.* the *** ̂ ifomyl- 
auce Ironltrile vnXeh bad precipitated wsi filtered off * duly 
mkmt 4 g *  w ere  o b t a lzm&* floe  f t i t r a t e  was p ise e c i In  tl:;e  fe # ^  

hox o v e r n ig h t  and an a d d i t i o n a l  5 *5  p ♦ o f  d i f o r a y l  compound, 

separated cut* The yield after r^c*paste» Ion rr- < v^t^r 
t?ss 7 g* or B$% of the theoret le&l*

Ihnn #5* This rue w&» * d e  in the saoie .mnner «t« Ttun #2 , 
except that s toluene ?m# used and the reaction noit
stirred for' § tours and- allowed to stand for 54 hoars ml Ie#<* 
hath temperature* In the recovery the lend e 1 te^-lead 
hydroxide f p a H t  'mmu filtered off I n  a Buchner f ^ n n m l  

-mm'km4. mm dry c© *sjtbl#* Tin* es?mertrmt#ct sodium acetate 
medium wii thus re *ved to avoid its buffering effect on *.d> 
ditIon of noetic sold*

The s o l i d  le a d  p r e c i p i t a t e  im s  rd%#ci t o  p. s l u r r y  I n  

150 eo* of w-at̂ r, end SS |f* of aoetl© «scici van feuded* The
i t i * was ^sr^ed for 5 mlmite® on the at ©urn bath# cooled

/
in an lee hath for 1 hour, «**4 the precipitated ** * foray! 
nifrtle filtered off* 0*6 g* were obtained* The acidified 
filtrates yielded 1 o# acre ob standing overnight* The yield 
of leerysttllieM product (from water) wt$ 8*0 p* or 32~5p of 
the f ** uetleal*

✓*
.\smlysis of the ~d 1 for :.arl sue e in on 1 fcr 11© * f BMtmXm

of the i roluct frost l*u.n #5 wtt r^crjrats t ! ' three time® 
from water end dried for 2 hours in vacua over phosphorous 
pent oxide »,% 66° * The decomposition point regained cons tent 
st 184-5° efter the second rceryat&llis&fcton#
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XSTEO&UCTIOS

Concurrently with 'the researches reported in Farts X and 
II tif this pmp®r and in connection with certain work being 
carried on in this laboratory* two unsuccessful reactions were 
encountered which arc deemed of sufficient interest to report 
brieflj h#rc*

e n o t m te of ethyl acotoacct«t«* An analogous trsnssoylfttion
reaction using ethyl f t  ̂ tboxyprop lone te in place of the ethyl 
'bensosie in am at tempt to obi* in ethyl / 9 •^ethoxypropionyl 
sectate wss without saccess *

In another reaction* «thyl magnesium Imlid# and 
j S - e t h p & x y  proplonitrils was reacted in an sttesapi to prepare 
y^-etbojtyeihy.i methyl ketone by the usual react ion of the 
Ori gimrd reagent with nit riles# Bone of the expected ketone 
could fcc recovered fro as. tbs ini eî ted late sdducfc* This reac­
tion has been run successfully in the ease of ̂ -alkoity 
nitrites by Gauthier (50 }f by So^amelet (50)* and sore recently 
fey fleme mmd eoworkera {40}(41)(42).

foflvsir an eber (36-) {37} h&ve prepared ethyl. bmmzQjt

meetsts by the reset ion of ethyl bsnso^te mp4, the sodium 



h n;lon!?TAh t ATT

a ttempled react 1 cm of etbyl ŷ ĉ*thtux̂ propiom.tfi. the
sodium. emulate of ethyl ometoaeeta.te to yield e t h y l - ethoxy- 
prv- Sonyl acetate* I::- a 1-1* t omee-reched fl̂ iid fitted rlth 
addition f.rnnet, ^-rc-ury-sfMiled stirrer &nd reflux condenser, 
€'•25 mole of tte aodtua ©notate of ethyl aeetoaoeiefe w&a ere- 
pared by addition of 0*25 swlf of ^ihylacetoeoeiote to a 
solution of 0*25 mole cf sod lira eihoxide In ethyl alcohol* a 
condenser set dotward for distillation was yd inched and excess 
ethyl alcohol was distilled in vacuo under dry nitrogen at 
room teaipermiure ami the residual erolatc ent irety freed from 
alcciiol by heat ing to 100° at £ im. pro score for two hours*

The alcohol*-free enoleie *;*«» cooled and 0*25 mole of 
e t h y l -ethoxy propionate isas acided. Vlgorcma atlrrl.1%7 *».• 
begun end the mixture was heated yra.dually ever a period of

oI,j hours to 125 * a ooooo^neooa solution ws*3 attained at 
00*100°* After ZO minutes cfc 125°, a rery vigorous* reaction 
began so that the fIns’s had to be crotch to prevent 1&&3 of 
t:;.e reaction mixture tdarough the condenser* hayil distilla­
tion of liquid baiting •:t 70-00° (ethyl acetate with some 
ethyl alcohol} began at this time* The relation ms now hepi 
at 120 tor 5 hours during uhleb time distillate boiling at 
ca 7 7 ° (ethyl *s eel ate} was collected at a h. Î iln ishiny rote*
The temperature rai finally raised to- 155° over the course of 
I hour* d total distillate of 30 g* vms Collected (3 g* In 
excess of tie theoretical eiaount for ethyl acetate mlom?*)



*Iim reaction jaixfcurc solidified to a yellow^b.roTO,
glassy, rcaln-like solid or: cooling:* T'hls was dissolved 1 n 
iee eater, acidified with sulfuric -sold* --nd extracted with 
ether# ¥h« extract was washed Kith sodiur* bicarbonate solo-*
lion to êgioft meld, dried over ^ohy&rous sodium sol fete* 
freed of solvent ether on the stern bath* end an etheupb was 
.-«;ie to & 1st. 11 in vacuo the syrupy liquid, resoiining# Tww to 
three grmna of liquid boiling in the correct temperature 
range tor ethyl aeeto^eetale end ethyl ̂ ~ethoxypraplorete 
were collected, M t  tine thief syrupy residue did not distil 
up is a. bath temperature of S2B° at 1~£ am* pressure*

f tieg.pted p*er-igi Ion of/^^nthoxyethyl methyl betone by 
reaction of methyl m  nfilao chloride ftnd/ff ~e» hcxyproplcnltrllc * 
To o?w role of usethyl Gagnes i\ra chloride in one liter of #»-ther 
**3 ftdded. one mole of ̂ -etho&ypropt.orsitrilc over the course o f  

2 hours* Th# reaction fixture was well stirred and cooled In 
an bath during the addition* Besetion indicated by 
separation of t y#l lowi.gh-nrr«ty solid# "he reaction fixture 
w&a alls^ e to stand for If hours, ei which t iaie the ether 
rCiiioved by dlstillrtior: on the atesro bath and. replaced by 
750 ee # of anhydrous toluene ssil the toluene su a per. a ion hep ted 
&t stenos^bsth temperature for 2 hours#

The react ion nirtnre wmm poured onto ice and a d d i t io n  o f  

a 15h solution of Ly h*^chloric mold was begun* f canaldurable 
moaoimt of yellowish solid did rot dissolve and the sixfure te» 
Cftiiie on id to Congo bed after addition of only one h«ilf the 
theoretical quantity (2 moles) of hydrochloric acid needed to



hydroly*e thm nomfil jsacnealusR halide &dduct <»nd the result asst 
kettelisc* v Is yellow solid wm.3 filtered off* It wm smrm 
soluble in tot wmfeer than In cold and enaily soluble is ethyl 
a Icoiiol or dtoxs.R* ^  seemed to bn unaffected by further 
treatment with dilute Mineral aeid. (10$) « # n  in the warm*

'Th© filtrate solution m  s^ade .ilkalinn eith a^soniuss 
hydroxide in the presence of enough. lysistonltm chloride to 
gT&v&nt pmoipitat ion o f »gpnea iuas hydroxide• An a - liionml 
<£U&niity o f  t n m  y e l l o w  solid separated* T t i i ®  w&m filtered 
off njEd the alkaline filtrate extracted w i t h  ether* dried* and 
eoapormted* The residue ob distillation iti vacuo yielded only 
a 3 all a^mint of dlsiiXXaie boiling too high for the keisme 
and the ass Jor portion reaMtlned aa a syrupy nott~dlat i 1 l*fc 1 * rest- 
due •

The pellew solid wail not .ftsriber investigated*

STJWBAfnr

X* t h m  fcranaacylst Ion reaction between **t L yl #ieeio~ 
acetate and otbyl ̂ ^thoxyproplonate, which might b« expected 
to yield ethyl ̂ ~ethoxypraplonylfteetat#* yields only a syrupy* 
resinous product* at leost under the conditions employed in 
this wort*

2* The reaction between methyl ^gnecitiis halide and 
^^eihoxypropionllrilo does not yield an adduci which* whan 
b.y&roly««d in the vuamsl ::;ir,nfr, produces the expected met one*
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