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Words in abstract: two hundred and fifty nine

Methods for preparing sucoinaldehyde hare been reviewed* 
The literature has been oovered through the index of 
Chemical Abstracts for the year 1942*

In am. attempt to prepare succimaldehy&e # -dioyacQ- 
suoeInaldehyde was made by condensing ethyl formate with 
sueeinomitril© by means of sodium ethoxide* This product 
was obtained in thirty-nine per cent of the theoretical 
amount. The substance is slightly soluble in hot watert 
dioxaa, toluene and chlorobenaene and more soluble in hot 
ethanol* It melts at 184~5*C. with decomposition. The 
compound forms an anil melting at 204*206*0., a monoxime 
melting at 150-150.5*0. and a 2f4*dlnltrophenylhydraaon©



melting at 2&2-4*0* with deeompoaitlou. sodium bydroxid® 
aad benzoyl ciilorld© converted tbe compound to a diben&oate 
of tii© anal fora* Tills product wee probably a mixture ©f 
isomers as•It melted after many reeryetalllaatlems at ISO- 
315*0• A mono sodium emolats of at $ot ~dtoyanosuG©toaldebyde 
was prepared by partially aeutraXtotog a cold alkaline 
solution ©f the compound*

Tiie anil was. converted to l~piienyl~3 94**dleyan©pyrr©le 
by beating, to butyl acetate* Tiae pyrrole melted at 257*5- 
258*0* Tbe anil was also converted to a ©ompound of unknown 
sbructur® by boiling alcoiiolio potassium by dr ox ids* Tbis 
compound wan soluble to bot aloobol* melted at 134-135*5*0. 
and bad t&e same composition m  tbe anil* Tv

Beating witb ammonium acetate converted <X»0(-dlcyano* 
sucoinaldebyde to 3t4-dIefyanOpyrrole melting at 231*5-232*5*0* 
Hydrolysis of this compound gave 3,4-pyrroledlcarboxyllc 
acid* melting at 256-258*0. witb decomposition#

Ai&altoe Hydrolysis of at $ at *dicyan0suc©lnald®byd® gave 
succinic acid* Tbe products of acid Hydrolysis of t&e 
compound were not Isolated* but It was sHown tH&t euocto- 
aldefeyd* was not one of t&m*
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quantity mt sklori©© *0 %hm t& eo rstls l smgnsat j

%km la tt© ?  tit#  *l&*fegf&« fxm i tiis  m&m® la  M irtfttjr f# r

«*n t ©£ tit# tfe© © 9*ti«*l amount fef mslag © tkf1 a ltr it©  last#© * 

©f mitr®us © tit?

Tkmm ©r© ssirsral a»tft©d of jortpwrtaf th * ©sstsla ©f

Barrios (11) hm& prsssrnts© mmm ml&mm  t&©t 

tmmm xmm ts  w£t& a &jdr©iisa mlwMlm t©

glum tstronstl^iU kM 'tftl*

SmgMmm (34) psmpuwil F © t w » £ w 0 tUoxypro^ loixate 

fcf tit#  followiiie r**©tionM
CH.OOOC.H, ♦ HCQOC.B, ♦ *•-*■ Ha, |<K5HCHC00C,B,J 4- 6,1,011 ♦ -£ ! , 

RaJOCaCHCOOC.H,] ♦ 2 0 ,0 .OB ♦ BC1 •* (C,H,Q)*C«SH,COOe«H, +

H a d  ♦ H,0
(C,H,Q).CaCH.CC0C«H, ♦ KC® -  {QcK,0).OBOU,COOE ♦ 0,B,0H  

SLlsstrolysis ©£ t& ta s a lt In  water solution gat© smsal&aM©*"

iqrA# i#trm#t̂ jrlE#©t©3.«' « l  ?©k©ta (t41 »nit tit© ©mi
sssts l i |  l i t  follow ing smttoSs

XMgC=CMgX ♦ 20H(00,B«), * (0.&.0} •0BCs0GH(0C,B,), ♦ 3MeX00,H, 
{C,H,0),CHS»CCK(OC»a,)» VH, oolloltol Fft ■„

(C .B .0) ,CHCH.CH,CK( 00 ,11, ) ,

Oa hydrolysis w ith d ilu te  aoid the M e ta ls  g lv i nearly the 

th eo re tiea l w m t  of eueaiaaldehyde.

This method o f preparation removes the haxard of explosionsIjaltsrsiit In %fi® ms© nitroms sold witli tk# ©lein©*

i
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fit* aldehyde has also been obtadM tram certain dieses 
(14,20) awl fro*, a Sum rubber (15, IS) to toe eourse of proof 
of structure bp ozonlsatios of too unsstursted ooapound and 
decomposition of too essaide. 0...q q^q

KjH“CHca*CH,oa-ciffi/ ♦ ao, - a®-o-<iHoa,cg,cH-o-®a'

xO-Q 0 - 0  ,
a£3H-0-CH0K,0a,eH-0-CHH a 2H.0 -  ItOHO * OOaOH.Ca.GSEEO ♦ acso

* 28,0,
(a and S'' represent alkyl groups or hydrogen a toss).

Suoetoaldehyde baa boon Isolated to poor plaid fre» too 
Aehydrogenatien products of 1,4-butandiol, but butyrolactone 
is too ehlef produst of tois reaetlon (29) •

Otoar methods of preparing suaeinaldehyde might bo 
proposed, This paper reports an uaouooasaful attempt to 
prepare toe aldehyde front sueetooBltrile as too starting 
Material.

o(t oc ' - t a s T i m m m i n A w m r m

toe a priori resetioas involved to. toie attaapt to prepare 
suoetoaldebjrde were too following!

* 230000,a, ♦ 28a©®,M, •* sa,{aoc(e&a}s(CBC)c«J
♦ 4C.H.0H

8a, [«C«(Cai0)0(0H0)GH7 ♦ 2 8 * *  HCCH(0B0)GH(CH0)Cb ♦ 28a*
f

<X t OC -Oioyaaosuoetoaldebyda

SCCH(GHO)CH(GIIO)CH ♦ 4H.0 ♦ 28* «* H00C£SI(CH0)CH(GH0)CC«f
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eater*nitrlle eaadenaetione are reported, but only two need 
be tssatienad here, Hthyl oxalate, whioh behaves Ilka ethyl 
formata In the Claisen condensation, reset* 'both with astars 
•f sucolnio aeld and with sueelnonltrlla to fora «#ot '-dletbox* 
alyl darivates la good yields (26,38,39,42).

Bi* aeohanisa by whleh an aster eondaasea with a altrlle 
amid ba expeoted to parallel tbat by whiob an ester eoadeneaa 
with Itself or with another astar (to), if tbat la tbs ease, 
ethyl fornate would eondaase with euoolnoaitrila in the fol- 
XfNvljiC WFt**T *

This formulation la a simplified one in two reepeota. actually 
the Ionisations and reactions would tabs plaoe la steps, and 
the last reaction shown would oeour through formation and roar* 
rangoeeat of an lateraadiate anal*

the prooedur* for tha preparation of aoatylaeetoa*.desoribad la 
Qpaanlo s.rathaaaa (2) was used aa a guide. Oho sola of oodlwn

c h.g k
r

[o i m I
M O T  I

a«Mtoano
jAd Mum. dUkj artgjitt -M- igrrC,H*O0H©

It
F©ascot 1 
[aemaaJ

C,B,CH
C,S»C«

OG.H,
I ♦OCriCMCS "OC.H,

OOHCBCK

In the first ettenpt to prepare <X,(X -dioyanoeuoelnaldehyde



ethoxlde was made? as described. a large excess of 0fc.i1/l 
format® was added to the ©fchoxid© solution while the latter 
was stirred and cooled* Considerable ethyl format© was swept 
from the reaction flash and out the reflux condenser by thm 
carbon monoxide formed* On© half mol# of solid sueelnonltrile 
was added immediately with stirring. The mixture became vis­
cous at first* then more fluid us stirring was continued for 
ono hour. The resulting suspension was then left to stand 
overnight* a large volume of ice and water was next added 
and the flask was shaken to dissolve all the material* Thm 
resulting solution was extracted with oilier to remove unre* 
acted material* and the aqueous layer m m  neutralized with 
the calculated quantity of cold dilute sulfuric acid and 
extracted with three one hundred ml* portions of ether*

The ether extract was dried with sodium sulfate and the 
ether removed by distillation on a water bath at Bo*C* On 
standing red-brown crystals precipitated and were filtered 
off and dried. The ©rude material weighed only twenty grams 
(twenty-six par cent of the theoretical amount)*

p,m attempt was m a d e  to distill the mother liquor, but no 
distillate was obtained although the mixture was heated to- 
220*0. on, the oil bath and the pressure was reduced to three 
sou* of mercury. At this high temperature the liquid deocm* 
posed to a black carbonaceous mass.

The crude product obtained above was partially purified 
by recryatallisation from toluene, tight yellow crystals 
thus obtained melted with decomposition at 1&C-1&6+C. The
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compound reaoted with 2 ,t-dinltroph«nylhyara*lne, gaze a posi­
tive test with Tollens* reagent and ezelred ammonia when heated 
with dilute aqueous eodium hydroxide. It was insoluble in 
sold wateri but soluble in oeld dilute sodium hydroxide solu­
tion, end gave a week positive test for an anal with ferrle 
chloride solution. These properties night have been expeeted 
for a.r/3 -~hatonltrlle. The result* of an elementary analysis 
tstlMtot %$m% *&• M p m l  wsm

On rspoati&c %hm prsforstisji of t&s mbmtmmm sml&t 
t k r m  tlaum %km tssiitltio* only for ©sat of tuo
moorotlssl. omwm% of pvmpxo&mt worn obtalnod* 4 oomrsli of 
tiio lltorsturo w o  thou mots In on effort to fiat on ompla* 
nation for too poor x*mlto of too first oxporlaoiita* Gsuther 
(lo) feat oOoW ’lomg mgs tout otSyl formats tosssifsmot 4m too 
prosonoo of ostium ot&smits to f o m  sthoMl smS om&bm. ®xm~ 
asids* MitMso. sat asMfsr (11 list otutlot to# rslooltr of 
ttio tsoom,position in stftemoi solution, ant tot fouat tfe&t f&* 
rats or decomposition Imsroasot wttt fctis tsmpsrstur* sat wtfc& 
the concentration of oo&lum ot&oxi&o* dttfelmr 03) M i  
irrrosti^stst tho rsvsroo rsaotioa, and list ojr&Oitoalmod forms to 
•storm from slss&slo oat ssrtom ttomsslt* ootsr pressurs «t 
r o w  twfsrstmrs soisg ostium oXmsmito sstslrsts* Hmtor m s  
ssatittoii® moot if t&o stors lorsstlistors tkm mmkimm 1st 
So os misw st r o w  tomporstsro* f&o tssampooltlo& of sttjrl 
format© would to ©iron slwor at mors torsos in
ottompt woo mots to tarry sot tto MmtoMsttoa st ttli Irnpt* 
•tors to dstormim* wtottor any imprwSMmt .1m %hm yisld of 
OL %oi ̂ ieyoaoouatinaldoliyd® moult So aotot*



fills pmpmrmtim w m  oarrioi out ms tofor#* #M#ft tost 
t o #  r«Mti#ti flask m s  tomorsoi 1m a  t o t o  of 1 m  and wator 
for two-thirds of its tolgiit, and to# ©toy I forest# was ooolad 
to toforo it m s  aiiod* By H i e  mottoi littlo gas w m  

wolYsd s o d  stoyl format# m s  mot m m § %  from t o #  flask* 4f%#r 
too fionrs of sttortoo to# roaoMom mix tor#* to# t<N#t#mtm# 
of to# toto was allowed to rls# slowly * It was loft standiag 
oromiglti* m &  to# troduot was toolatoi lator ms to to# #rorto 
cm# yroparatlom* Thm ami# material was yMryotolltooi m o #  
from mlsotol* to* drloi proiuot mmoomtoi to tkirtymlM por 
most of too tooorotloml tummttiy* too motoo? lifoor iorositoi 
ion additional orystmJJUUio mmtorimf aoutomlnmtsi with tarry 
&mtorial am stM&lag*

to# jsotoor liquor f m  to# preparation of ^  -tioyamo- 
omsotmalio&fNlo m s  a dark rod-trowa liquid# 1% always Mounted 
to at tout omo-toird of to# total a«Mtltjr of ami# pm4m%* 
Mnof ors^lsuo#I&aattri 1# m s  protimfcly prtsait ta ttls liquid 
M i  -may tor# formed a largo .fart of it* A osystalllmo produot 
m s  formed ky aoollmg to# liquid to a toto of dry la# ami 
aiootol* tot to# mass mol tot too# filtered off on a imotoar 
fuxmol# It tes never Isolated ms m pure liquid or solid ami 
was mot further imroetlgated*

. /B#for® too tsyoieal properties of (f «dl#ym m m m i m *
aldehyde mould to determined It was seeeoomry to tariff tto 
mbfttaaoe fmrttor* too trade material was reerystalllsed
from various solvents rspe&to&ly* toe most suitable solvents 
f ound war# toiu#a#t #SlorotoM#mof water M i  etoaeel# too
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M

with m of silver nitrate, a white preelpltiite of
silver e&olmte ferae* A e&ol&te was obtained
hy treating on alkaline solution of OC % &  "dioyaxio&uoeiii* 
aldehyde with ob© @̂ ulvi§tl©mt of sold hy&reahierie aetd* 4 
eejtper derivative of the r a p t i M  was also prepared*

Derivatives of the aldehyde group of if »#f *d&ftyame"» 
sues Imaldehyd e were Bis# ehtalmad* The n m c t e  woo pre«* 
pared fra* the dlaldehyde# hydroxy Iium^mim chloride t M  
precipitated ealelum essrhemat# in diox&m solution at H§®0*
It 1# soluble 1b dot water, tot decomposes fait# rapidly if 
the solution 1 s§ belled. 4 dioxins was merer attained  

although the chloride mm added is largo
m mmmm mhmx making the m m m  derivative. 4 t4~4imlir#~
phesylhydramem© was prepared 1b butanol* This product pre* 
o lp ita tad  no a dark red*browm adereeryatelllJM  m ateria l 
which was extremely insoluble la all the easmon organic 
solvents#

.Derivatives of ^  9(k ̂ dloyaBoaaooiBaldodyd# «b4 deriv** 
atire* of It# eaol have been Mntieasd, The mmmpmmA itself 
m m  been Isolated only a# %he aldehyde* The asywtebrle 
carbon atosas in tk# aldehyde B d t  possible the existent# of 

hub m  attempt we# m&CL# to resolve the material 
into the 4,1 ami memo fans* several attempts were w i t  to 
Isolate the #m#l form of the In tton prepare ties
of the mliehyi# the tael we# first formed, but it ebimc#d 
spomtameomsly to the aldehyde during the isolation of the 
compound* Xm am attempt to prepare %km emol, the aldehyde



w * *ved in sodium tiyclroxide solution foralug the sodium
enolabe. ^oldlfle&tloa of thin solution by acid sold gave 
©a aqueous solution of mol* -ttumpts to extract the enol 
witil ©tUur gave the aldehyde instead, an the enol tu:utom#r- 
isod during the process. Heverthelees certain properties 
of the ©nol are apparent from the method of preparation of 
the aldehydei the enol. is soluble in water and ether and 
eha in & ponteneously to the aldehyde at room ^u^crmtur©*

Viislioenus and ooworhers (36*39) isolated both koto 
and enoi forms of et&oxalyl&uooi&oni triie and of 
Oi 9OC-dleihoxttlylsucclnoaltril©. These compounds behaved 
very much like d(, Of~dleyenosucein&l&ehyde# It scsias likely 
that the m m X  form of this latter compound ; ̂  t he Iso­
lated at sufficiently low temperatures by a uindlur method*

/several reactions involving Of ,d£ •dic/unoouocinalde- 
tijrd© have not been mentioned* First-, the compound yielded 
m dianil when heated with aniline in boiling ethanol. The 
product precipitated us a pink amorphous material, rather 
Insoluble in all tho solvents tested# It was reerystalllzed 
from butyl acetate, but much of the material wan lost in 
the process. Ih© compound melted at 203-205*£• after ©a© 
reoryatalllsation. It was somewhat soluble in boiling 
chloroform, ccllosolve and dioxan* If the boiling was 
only momentary and the solution was Immediately cooled, the 
dlenll precipitated, but If boiling was prolonged no pre­
cipitate formed on cooling. Evidently a reaction occurred 
during tli© boiling.
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1*

a similar CL t(̂ was soirrsrtsd
to 3t4»<Uejr«Mpjrrroia* fbi-a *<mbpsw& was rssrystslllssd 
readily fro® water* dftar drying it aaltod at &31»$*»d32*?*0« 
Taiiaw 3tt”**afe&titut*& pyrrol##§ wtiioH ars dlfflmlt bo
propers by t&s usual pyrrol# synt&ssos» should a# ospabls of 
preparation fra® 3 #4~di®yam®pyrr®Xe*

jUJeallm* Hydrolysis of tit# mbors smpou&d liberated 
asas«mi*t and am. a®idlfjrim§ tka solution a waits* mirooorys** 
tmlllm# praaifitat# of 3 f 4*pyrmlsdlo4®rb03y Xls amid was 
obtained* fills Is blis omly pyrrolsdlearboxyllo sold wHlcH 
lias mot beam dsasrlfesd previously* It is lass soluble im 
water bbam tits parent eo&poumd » but It may is meryatslXlMd 
from water oomtaimlmg s m s  dioram* fke purified produst 
malts at a$i»a5t® wlti deeompesXtXem*

It m s  Hoped Stiai Hydrolysis of df Wx©ya*iosu®®tn~ 
sMebyde would yield tc£ ̂ Iforaylsuselale said* tut tils 
empeusd m s  m m m  Isolated* Hydrolysis by m % m m m  sodlm 
bydromid# gars sodium aits®lusts and* pmamwafely* sodium 
female* LK. §0C ~&letHoxalylsuoola®mit;rlle by a similar 
rmotlom giro® sodium sueelMte and sodium emulate C3o}« 

laid Hydrolysis of << ^leyMosuesimaXdebyde gave 
oarbom dtorlde 1m poor ylaid* but mo oilier pro&ueba wars 
Isolated* By a similar reaetlem <X$<X^lm%hmmX$lmmi®.®**. 
mibfile gives suoolmi® sold mud smalls sold {36}* f M i  
fast suggests tbat susslmls mold and fomls mold m y  is iia 
primalpis predwsta of tas mold Hydrolysis of dieysaeMeelm** 
mldsiyds# Harries {6} found tbat aroeiml&eJ^yd* m s  very
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i #

fta stirrer was start#4* and bta alsotal was r m  Into 
tta mixtur# slowly so btab bta attar was not lost thx&ugk 
bit# ooMoassr* fits ooaplst® addition rafmlrtd two to tsrss 
Soars* fta mixture- m s  stlrrst sot kept at tta toiling 
point for sir w m m  Soars until almost all of 10s sodium tad 
rsaoist*

fO# ooalsassr was otasgta to allow dietIllation* and 
bta attar was distilled off oomplataly on 10s steam tatlu 
fta prodaet wo® always binged wltO yellow* alttao&n it 
staald h« mbits* TO# flask eontalaing tta sadism ettasclde 
was btam smffortst in a large tata* TO# reflux m t a s o r  
m s . raplassd making bite mpparatas to# i s e  as for tOs trot* 
oration of to® et&oxids* fta bain was filled wl bit ermstad 
is# a t  water to twa«*tiilrd# tta taigbt of' bit# flask* Min# 
taadrad ml* of stkjri formate* dried orer potassium «arboi&~ 
at® sat distilled f r a  axeas® ptaspneru# peat oxidet tat 
been ooolst to d*C* in tta refrigerator* Tta formats wa® 
aided to tta flask very wpidly wita jnsotaaioml starring* 
Staring bta addition the mixture beoame so rlsoous ttat 
©tirrlag tad to be stopped temporarily* A little stkjrl 
formate was swept oat by bta earbea m m m l & m  evolved at 
tills tame* After all tta stayl format# tad tarn added bta 
stirrsr was restarted* A mix bar® of 120 g* of redistilled 
sueelmealtrile* .mad fifty «1. of dry ®tayl fomata was

*Tta sue © Inaaitr 11 ® m s  prepared by ids msttad deserltadin firasale Sznttaies#e for tta jrepsratioa of triMtaylsu sy amMeexeeplTbSaT^two 400 ml* portions of etafl aos'teta war# used to extras# bta produst* fta eompou&d distilled at. 140*» 145* at 13 m *  of msroary preaetire sad weighed 142 g, (asrattf par sent of tta ttaeretleal amount)*
s^arr#l and Hsdolm* 0rg*$ynttas®s *O0ll*Yol*£t534 (1941) *
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added ttireugH. tlmr sef^atery txm&mX during firm Msotes* 
tkm mixture was stir rad for four Hours as % km tain 
iur* rose in r a m  temperature, tHaa the stirrer was stopped 
and b&e mixture was left to stand oweraig&t*

About IA00 ml# of iee and water « n  added to diesel?* 
1H* creamy preeipitat*. ft* orange colored solution 
obtained was extreeted with two one Hundred ml* perilous of 
mthmr in a ture* liter separatory funnel • THe at Her 
extracts were disserted* fo tus aqueous layer* a solution 
of eig&tymijc ml* of concentrated eulfurio aeid poured ever 
10# g» o f lee wee slowly added* two layers formed* fHe 
top layer was separated, and t&e bottom layer was saturated: 
witH sodium o&leride* again two layers were formed* and 
tH* top- layer m s  again separated* fH* aqueous solution 
re m is in g  m s  entreated by fea r 250 ml* portions ex et&er* 
flie water insoluble layers and tie etter extmsts were 
combined, amounting to about two liters of ligHt orange 
solution* The etHer layer m s  dried over 200 g* of sodium 
sulfate at 10*0* for twelve Hours*

Tbs dry material me- ieeaatei fro® tHe sodium sulfate, 
filtered and t&e solwtiem m e  distilled on e water batH 
until tee-beta temperature reaeHed. #0*0 *. ftie residue, 
about m m  liter* «ai distilled on tHe water beta at reduced 
pressure and at a beta temperature of 6$*0*« About 250 ml* 
of distillate sells*ted wMle yellow orystale formed slowly 
In tJte. residue* flae eon tents of tHe distill lag flasfc was 
oooled to about 10+e** T&e crystals were, filtered off on a



m

Btlctaer funnel and washed on the funnel with two one ton* 
toed ml# portion®. of ether* Oil canetotrating the dark mother 
liquor rod-brown crystals separated* this material m o  
rMrystellised from 400 mi* of water containing five grama of 
Bor I to*' the yellow crystalline material obtained was eom» 
timed with the first isolated product* ami the mixture wee 
dried at 120*0** Eighty grams (thirty-nine per sent of the 
theoretical quantity} of rather pure product i n  t h m  obtained* 
By reerystalllmticn from one liter of boiling ethanol com* 
tailing tern grams of Barite the yield was decreased to only 
sixty grams without materially Increasing the purity* fhe 
compound m i  purified for analysis by rserysbsllising it twice 
from water containing Barite* the light yellow crystals were 
dried at 100*0. In m  AMsrhaldsm pistol for one hour* The 
material darkens in a capillary tub© at 179® tti melts from 
l#4~ld5°0* with toacmpoaltloa*

Analysis* Galculatod for §# 33*0J I* B*f6j
B, ao*6* foundt C, $a.8| H* 3 *1 1 ? H* a i*o*

v
m  r m  i m t m m h m  m o u r  oy ct»cf •nxoxAiomi aam-

AMIMTI3E
The boiling point of o m  hundred grams of glacial acetic 

aold was determined In a Paris Molecular weight apparatus pro** 
teetet from moisture by a calcium chloride tube* ftoe toiling 
point* measured by a Beotoaaa thermometer* dropped slowly as 
shown i*

*Tiae decrease in boiling point of tbs acetic acid is 
difficult to explain* It may be that' seme water was mrigi« nelly present on the walls of the apparatus* In any case
the decrease varied directly with time*
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Time (minutes) 0 2 4 6 11
T«&|i*ratttr» 1.930 1.930 1.925 1.918 1.905
1.00 grans of compound m e  t A M  at the and of eleven min­
ute* of boiling. After six minutes more of boiling the 
solution had become dark red and boiled at 2.100*. The 
belling point of the noetic aold was graphically extra* 
psiatsd along a straight line to the value 1.8*7* after 
seventeen minutes. The boiling point elevation was there* 
fere .213*8. The eonstant for aeetie sold is 29.9*8. per 
mole per one' hundred grams of solvent. The actual melee* 
ular weight is 136 and .that found experimentally was 140.

JWaIIATICI Of THE DIBKHSCATS Of THii SSCi, #0BM Of 
af, a -D1CTAK03UOGIHALWiyai 

In a 125 ml, Krleaaeyer flash three grans of the 
aldehyde n «  dissolved in fifty nl. of five per emit aqueous 
sodium hydroxide, six ml. of benzoyl chloride was added, 
and the flask was stoppered. The mixture was vigorously 
shaken for about ten Minutes while pooled in running water.. 
A gray precipitate formed and was filtered 0H ' & mms*] 1 
■BH*ta#r SmmmX m &  immhm& la suoesssioa on the t m m l  with 
fifty ml« port loan ©f fiira per ##©$ sodium hjrdr®E£d® solu~ 
ti©a# iilir '©mil ottas*# Th® pirodust ill triad m% 60*0* 1© a 
wuratim n m  foar two hotiru* it we® roerys talllast thro® 
time® tmm sight? ml# portions ©f toluene oofttainiiig. two 
g r m ®  ©f Sortt*# fh® whit® misr£&l m s  washed thro® time® 
with fifty ml# portions of other sad sftsr dryin# for two 
hours m% 10©*0# i© urn AMwfis&tsa pistol wsinhst ©ml? S#S5
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grasm itolrtjr*#®m jmw ©sat of to© tfeooratloal ^ n l ) «  Tti© 
notarial m©lt#& from 1£9*0* to ©r#r 20$*C* wlto son© 
aittoa* 1% « w  oofeii»o& at wary law $r«o©uro at 130*150*0*1 
tua aatlliMit# w»Xt#& at 1I©**1§5*0* &&d to© roal&M mol tad 
.at <Ut$«*X93*0* wlto AaaXyao© war© mad# on %&©
tuutobliaod prodwst*

Aaaljratt* Qoloulot©* for $• 69*i; tlf 3+-4S*
Fouati c« 69«£; 8» 3*53*

rawmsfxcir of t« iroii9&<&rm m ® u m  car <x9oc

2m m fifty ml* Brla&Mjro? flask* two gram# of 
Of* 0f^iajntxu>«Malaal4#dyra* was aiooolwad la a wlatara of 
twaotf ml, of' w&tur and il$?ai nX» of too par m m t so&lun
&/&rmld© solution, Too grans of sodium tolorld© was addat 
to to© ©©lutloo* ©ad to© mlrtwr# m m  fXXtarad lat# m m h m  
flask* T&ia Mlutloo was ©oolod ©ad ©a© ml* of ©old ©on** 
mmmt*at©4 iajdrotolorio ©old was addad produsiog a toms© 
proaipltat© immadiataljr* tfeo produot was fiXtorod ©a a 
©mall BUataar funnel, T&® flask ©ms rioood wlto two fir© 
nl« portions of ©old water* «a& %bm mtolags war# added to 
to© funnel* TO© pal© jr© H o w  produo t was dr lad at 100*0* 
for two ©ours la as JMUMrtaldao pistol* f&a yield was 2*2 
grams {ninety-!our p r  ©sat of to© toooratioml mount} • la 
a ©aplllargr to®© to® cosapouad disoolored and gradually 
do©opposed ©tow© 210*0* OcBtoustion analyses war© m  wito- 
out modifying to© usual oetood* so oaa^tolf ©to© of ©art©©
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was left combined as sodium carbonate.
dMljrsis# Calculated far &t 45*6; H* 1*90#

Found i (including carbon combined with sodiusi as i M i m  
carbonate) o# 46*4j H* 1.86.

piiFASATioii of <* ** -DiaTAM©s0oaii&i*offlti5i u m m i m

k mixture of one g r m  of the aldehyde, two grams of 
h/drox/laismoalum chloride, tee p m  of precipitated calcium 
carbonate end forty ml. of dloxen In a 135 ml* grleameyer 
flask wee warmed to §0*0* on a steam bath, the flask wee 
shaken frequently and more calcium carbonate wee added from 
time to time during thirty minutes heating, The mixture 
was filtered yielding a ret brown solution. The solvent was 
evaporated in a stream of air* The oxlme wee recryatalllmet 
three times from sixty ml* portions of toluene containing 
two g r m  of Horite. The light brown crystals were dried 
for an hour at 100#G* in an AMerh&ldem pistol and then 
melted at 149.5-150.5*0* with deoompoeltion. The extm  was 
further purified fey sublimation at 160*0* end very low 
pressure* this product melted at 150*150• 9*0* with teeem* 
position*-

Melreie* OnXeuXnted for $ C, 47*7 S H t 3*30*
Found: 0 t 48.2; M f 3*40.

FiiFAtAfiM of or ^0i0T«0suaaiiiiiaMroi mmo*»2, 4»dx~
NlTiiOFHBIIYLIiYBEASOHE 

4 mixture of two grams of aldehyde* five grams of 
3»4-dlnl tropheiiylhydraaine* two ml* of glacial acetic sold
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ami 200 mi* of l*»butaMl m »  heated in a |00 mi* flask 
fitted with a reflux ooaiomsor* The j&txturo m l  km holloi 
for a 1 m m  timm %® complete th© reaction; tmlir® hours is 
auffl®X#®t* Th® dark rsî fcrowi* proiuot was filtered t r m  
tkm hot mljtiur#t mupwAod im 400 mi* of tolling ethanol 
m M  ©gala filtered from the lltuii* It was dried for m m  
hour ah Xt>0*CU in am AMerhaMem pistol* ami them melted at 
262*264*3* with the yield was 4*12 grans
(ninety far tent of the thoerotieal amount}*

Analysis* Calm!**©* for 0* 45*41 1* 2*53*
found t 0* 45*3| 1* 2*54*

ifiatt© rsiFAHafxoM ot m m  m o l  worn ot art<* ̂ pxorABo*
OTGOllALDSHYBl 

Two greets of aldehyde was dissolved im torn mi* of water 
and tom mi* of tom far sent sodium hydroxide* The
©rmge^yeiiew solution was esaetly neutralized fcy thirty* 
one mi* of approximately normal hydroehlorle aeid# This 
solution was aomtimuouslf extraoted by 200 ml. of war® 
athsr for two days* Orange erystale and a water layer eel* 
Imbed la the other tolling flash* The- other was tlstillot 
off and ill® rosldua filtered* The erystels war# jmtyabel* 
Used from tight/ .ml* of water ©emtalnixig two grams of 
Morito* The pretaet m s  dried in am AJh&erhaldeii pistol ami 
melted at lit**125*a* with dmsmyMltlom* the ©xystals hoi 
the i s o  apfoarameoi the s m s  melting point ami too sum® 
solubility la water as the original material* the prodwet
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also gave a test with ferric chloride solutioa Just 11km 
t M I  givwrn fey the starting material*

car & mih
flir© m ® m m  mf aldehyde was dissolved in fifty mi* of 

boiling ethanol contained in m 125 mi* J£rlemm©y#r flask on 
a abeam hath* fan ml* of anilim© «ii added* fh© mijtfeure 
m s  boiled for ton minutes before any precipitate formed* 
but thereafter precipitation was rapid* After thirty minutes 
of boiling the mixture w m  allowed to cool. It was treated 
with a solution of thirty ml* of eomeemtratet hydrochloric 
acid la 120 ml* of water, with stirring* the fink preelpl* 
tat© was filtered on a small B&ohaer funnel and washed on 
the funnel with one hundred ml* of water in merer©! portions# 
The dried material weighed ?*6 grams {sereiifey-bwe per cent 
of the theoretical amount) * fire grams of the crude product 
m s  reeryataXilsed from 250 ml* of boiling butyl acetate 
©onialming fire grams of Merit©* The yield of light yellow 
crystals m s  only about two grams* After drying for thirty 
minutes at 100*G. in am Afederhaldeit drying pistol the prod­
uct melted at 284»ftO6*0* It was sufficiently pur© for 
analysis.

Analysis* Calculated for ^xs%4% *  09 75*4| K* 4#d9*
found? Op 75*51 1* $#04*

X80LATXGP Of 1 -1HWTL-3 t4*0! 0TMDFTE10 i*g

Five hundred ml* of butyl ace tat© mend: in reerya tal* 
Fixations of.the ©mil was concentrated by distillation until
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the residue amounted to only ISO ml* f&e latter h i  cooled 
in o refrigerator whereupon needle or/stela formed. These 
were filtered off- out twice reerynt&lliised fro®, mixtures of 
twenty ml* of dlox&n, ton ml* of wo tor and h i  gram of 
Horlte* The ashesbos-like crystals obtained were dried for 
m m  IMKtr at 100 #0« in on AMerhmlden pistol* They mol tod 
at 2$?*5~a5**e«

Uaaljrol®# Calculated fo r Cn'H^Hj* 0 , 74*51 3» 3*&3*
yowadt Of 7A*2f h§ 3*44*

r o M m c m  of m g  m i l  wxtb. jyuooaoiic roTAoaiwit m m o n ’m u  
m m r i m

Three grama of potassium hydroxide woo dissolved in 
fifty ml* of ninety-five per cent ethanol in n one hundred 
ml* flask, two gram of anil was added to the solution, a 
reflux condenser was attach#& and the mixture was Heated at 
the toiling point for about twenty minutes* About twenty 
ml. of water was added, and the mixture wan again Heated to 
boiling* A. email quantity of Insoluble material was fll~ 
tered from the Hot solution, which was then cooled slowly*
A light yellow crystalline product formed* the compound 
was. filtered off and air dried for four Hours* St weighed 
about 1*4 grama {seventy Hfive per cent of the theoretical 
amount, assuming the reaction was only a rearrangement).
One gram of the substance m m  dissolved in forty ml* of 
hot ethanol in a 125 ml* Srleinieyer flask* later was added 
in small portions to incipient precipitation at %He boiling 
point* This hot solution w m  filtered and cooled* the
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orystals formed were filtered off and after drying for ana 
hour at 1O0*C* In an Abderfcaldea pistol the substance malt ad 
at 134*155*5*0# it vae evidently mat very pur#* tut analyses 
weft made nevertheless*

Analysis# Calsulatod far 0i§%4%* C» ?5*4l 1* 4*§t* 
fouudi a, 74*Si h # 5*00*

Of 3 ,4-DIOTaMOrrMIIOLE 

Fir# grama of <# f OC -dicy^no&uoc Inal doty cl#» fifteen 
gram® of emmoiilum aeetet# ami fifty ml* of oo&e#iibr&t#&
ammonium hy&resld# war# mixed In m two hundred ml* #vapo~ 
rating dish* The mixture was heated nearly to dryness in a 
hood while stirring with a thermometer* -The highest temper­
ature reeorded was Xi0*C*t tut heeama# of the nail quantity 
of material loft when this temperature was attained the th#r- 
m i # ;  must M r #  registered far too low* The black mat#* 
rial thus formed was i©a.p®4 and washed into a beaker* It 
was extracted with four cm# hundred ml* portions of toiling 
water to dissolve th© pyrrol#* the hot extracts war# iudi-  ̂
vldu&lly filtered and cooled to 0*0* fh# first two gave 
light brown precipitates which war# filtered ©ft together* 
this material was xwery staXXlsod from on# hundred, ml* of 
■water ©mtalml&e two g m  of iterib#* fh© whit# orystallim# 
product was roorystallised from fifty ml* of water* this 
product m s  dried as before* fh# yield was nail* the 
©npouad melted at '231*5-232*5*0* forming a red liquid* 

Analysis* Oalealated 0f 61*6; iif 2 *56*
Found1 0ff 62*1; H t 2*30*



gf

M n m m m B  ■ of >94 h d x 0 t . 13 i W i w u t t C A W o z i u c
A m m

About one gram of erode 3*4~& ley &Mpyf role mi heated 
with twe»iy*fi¥e ml* or ton -per oeat aqueous sodium hydros-

was
evolved.' . The resulting solution m e  acidified with, twenty 
ml * of eegieemtcmted hydreehlorle melt# shirred amd eooled.
A light yellow-trowa mieroeryetalliue precipitate wae fil«* 
hered off &m ® small BUolmer funnel# The product woo hooted 
with on# hundred ml# of watert and just enough €iw m &  was 
added to dissolve it at too tolling, point of the mixture, 
two grams of Morihe was added to th# solution, which was 
thou tolled for five Minutes and filtered* The filtrate 
was cooled to 0*0# and allowed to stand, for several hours* 
The white precipitate formed was filtered off cm a small 
Btte&ae? funnel, washed ernes with fifty ml* of water# then 
dried for an hour at 10O*O« la as AMerfealdea pistol# The 
product melted at 236"»£5**Q» with. dsoMposltlem*

Ac&lysis#' Calculated for t 0f. 4&#5j H, 3*23*
Found8 0, 46.2; H, 3.31*

HTOioii'sis of #  ,ce t0iar^omi'aoxEM^^rr^ »t Mpsous
m m m .  w m m u  m

One half gram of CF , (VAiiey&nosuoelnaldohyde was
dissolved la ten ml. of tea per seat aqueous sodlew, hydrox­
ide solution in a fifty ml* Irlenmsysr flash* The solution 
sms' heated on. the steam hath for two hours. A Mall m m m t  
of iaselutl# material was filtered off# and the filtrate



was acidified with concentrated bydxaeiUoric acid, T&Is 
solution was cooled 1 m a mixture of ice and by&rooblorie 
sold. Xiglib'fray crystal© separated mud war# filtered off 
Sswedlataly*. .fits ..yield «it only four tenths of a gram 
tferby~six per ■ wtost ■ of the t&eorefcio&X amount j * fOo material 

rnorystalilzed fro® sir ml. of water containing a little 
tforite, ‘The purified product malted at i§&*4*0, 4 mixture
of this substance with so equal quantity of succinic sold 
molted at Both the unknown material and succinic
sold for® wUits insoluble silver salts w&en tbeir aqueous 
solutions m m  treated with silver nitrate solution*

m m t v i x s m  of &  t W U $ i m m m m Q Q m A L & m f m  by n n m &  
jn r» B O c m » o a x 0  a o x d  

To m one liter flask supported on a steam eons was added
. /rfifteen grams of Of fQC •dlefanosueoinaldedfde * five hundred 

ml. of distilled water and fort/ ml, of concentrated Hydro- 
chloric sold* A reflux eondenser was attached to %He flask, 
and a tube was fitted to tbs top of sue condenser to conduct 
any gas evolved through a bubble oounter# Tbs flask was 
heated by steam for three Hours, it first the evolution of 
gas was rapid, but after an Hour it Had slowed vary much 
and at the end of tires Hours it w m  negligible, tteanwiile 
tie color of tie solution bad ©hanged through yellow, orange 
and red to red-black. Tie sold solution was extracted con­
tinuously for sixteen Hours with two hundred ml. of ether, 
faring, tie extraction a water layer collected in the flask,1
The ©tier layer was distilled off leaving about forty ml, of
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an aqueous solution*
light ml* of the solution iis added to on© hundred ml* 

of i t l m l  ami three gram# of 1, 4~&tal trop&emyIhydramia© la 
a two hundred ml* flask* f&e mixture warn heated to tolling 
and two ml* of eoaeeatrated hydrochloric mold was added*
The aolmtlom was belled for fifteen minutes, then allowed 
to cool* largo yellow cry#tale separated* They worn fil­
tered off ami r ©crystal Used from one hundred mi* of 
ethanol oomtalmlmg two grama of Scribe* TO# product m i  
filtered off , washed with thirty ml* of ethanol and dried - 
at ?a*0* for one hour in mm 4&&©rhaldea pistol• fk©
mmteriai softened at 93*0* and malted from 102#0* to about
125*0* leorjratalllmatiom# from ethanol ami butanol failed 
to purify the material at all* the solubility la too high 
and the melting rang# la too low for fed© 2 t4-*dimltropa#ayl- 
hydresoii© of sucelnaldehyd© *

In mm attempt to prepare am exime, tom ml* of the 
aqueous solution extracted from the hydrolysl« mixture, 
five great* ef hydroxylf^m&im chloride, three grow of 
©odium hydroxide and twenty ml* of water were dotted la a 
125 ml* Xrleaaeyer flask for ten minutes* roe solution was 
then cool#© in a mixture of loo and water* The ©id© of the
flask was scratched, tut no precipitate formed*

The remaining aqueous solution was shaken with precip­
itated calcium carbonate and filtered* fte filtrate m s  ' 
concentrated to about four ml* In a twenty-five ml* dis­
tilling flask with a ten inch ¥igrem column* The cone on-
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trate mas distilled in a tea al. distilling flask, The - 
distillate gar® a negative test with Sohlff’s reegsat, but 
the residue of las* than oao half mi, gave a strong positive 
test. The residue formed no 2,4-dinltropheaylhydresoae, 
toMfwr,

In a separate experiment 7.5 grama ofdtf, Of^dioyano- 
suooiaaldehyde was hydrolysed by oao hundred ml. of m ,  
hydrochloric) «oM is a tiioom flask equipped with a reflux 
eoadenaer. nitrogen was passed. in through the aids am, and 
swept tbs evolved gases out the condenser through a dry loo 
trap and into a 0 tube filled with Aasarite. After three 
hours of boiling the resetion was complete, but only 1.3 
grass of carbon dioxide had been adsorbed, This Is a yield 
of only twenty-eoven per seat of the theoretloal amount.
The hydrolysis mixture was saturated with sodium bisulfite, 
but no precipitate formed. On adding thirty ml* of ethanol 
a precipitate formed whieh was very soluble in water. This 
material starred slightly la a flaws, but seemed to consist 
essentially of sodium bisulfite.
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1* for preparing auoolnaldohydo kmrm boon
r#irl©w#d, Th# litoratur# has b#@n ooverad through the 1**d«
of gtaiit.«jpJL 4b*tm*.t» fa* 1942«

a* Of,C^-cUcyaaosuoola&ldeliyd© has b##a prepared, and
iit# physical and ehasde&l proparti#® haw# boon partially 

studied,
3* Thro# derivatives of th# aldehyde form of Of, Of^dl~ 

eyamosuaotnaMehyd# liar# btin prepared; the anil, U m  
monorlm# and til# ^ono^a^-diniti’opfienyldydraaon©,

4* Although the mml form of Of f 0£ Idiayanosmoalnald#** 
hyd# was not isolated, a mono sodium eaol&t© and a 
titanaoat# of th© @mel form war# obtained,

$• with anmoalmm aeebate* the aldehyde was converted 
to 3 f 4**di#yanopyrrol©, and t&i# compound was hydrolymad to 
the ©orreupending aeld*

6* fh# anil gar# l~ph#nyl~3 *4~dioyanopyrr©i© in 
boiling butyl a##feat# , and alcoholic potaasium hydroxide 
converted the anil to a neutral ©impound of ualaiewa 
structure which had the same empirical formula as bb#
M i l  and which malted at 1351*0*

7, Hydrolysis of Of f OCldloyanoamoolnaldahyd# with 
aeid gave no suee inaldeiijrd#* fiydrelysia with alkali, 
followed by acidification, gar# sue©ini© a©id.
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;,i w m j i o t m s m
1 « A<4ioic®Bt F* *ad d, soMfer* Kin*tits &ad eta ties of fc&# 

A M otFM itlo ft of etlijrl fe n & ti by sodlm  otMsUUl* |F II#  4dditi©a of *li»Xi aXkoxld** to #«t*ra)» B#r* Sss, 920*5{193a).
2* iMUdai, B. aad 2. 4. Mims'. Aootylaootoao• (B) (Sodium otboxldo method) org. aynthoooo ££, 7-10 (1940).
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