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We [1], Kochetkov [2, 3], and c o - w o r k e r s  have shown prev ious ly  for  a number  of cases  that  2 - c h l o r o -  
vinyl ketones can be used as acylvinylat ing* agents ,  which afford wide poss ib i l i t i es  for  the synthes is  of 
compounds of va r ious  c l a s s e s .  It  was  found subsequently that (2-acylv inyl ) t r ia lkylammonium sa l t s  a r e  
m o r e  powerful  acylvinylat ing agents .  A qua te rnary  ammonium sal t  of this type was f i r s t  p r e p a r e d  by 
Yakubovich and Merkulova [4] by the reac t ion  of 4 - ch lo ro -3 -bu t en -2 -one  with pyridine:  

CHsCOCII=:CHCI @ N r  --," CHsCOCIt=CtIN<~C1- 

The paper  [5] gives a descr ip t ion  of the synthes is  of (2-acylv inyl ) t r ia lkylammonium s la ts  (AS) by the 
reac t ion  of alkyl and ary l  2-acylvinyl  ke tones  with al iphat ic  t e r t i a r y  amines .  The p re sence  of a powerful  
e l e c t r o n - a c c e p t o r  ammonium group in the f i-posit ion,  whose - I  effect  is  incomparab ly  g r e a t e r  than the - I  
effect  of chlorine in 2-chlorovinyl  ketones,  grea t ly  r a i s e s  the e lect rophi l ic  power  of the f i -carbun in the 
AS. This  c i r cums tance ,  and also the abili ty of the AS to d issolve  in wa te r ,  enable us to use  them for  the 
synthes is  of p rev ious ly  inaccess ib le  2 -cyano-  [6], 2 - n i t r o -  [7], and 2 - a z i d o - [ 8 ]  -vinyl  ke tones .  

tlCOCH = CHN(CHa)aC1-- d- X - - +  I1COCH = CHX q- N(CHa)a d- C1- 
X = CN, NO2, Ns 

It  should be mentioned that  in some  cases  it  is advantageous to use AS instead of 2-chlorovinyl  ketones  be -  
cause  contaminat ion of products  [8] with unchanged or iginal  ketones ,  which a re  difficult to sepa ra te ,  can 
then be avoided. The main  disadvantage of work with AS l ies  in the i r  fa i r ly  rapid  decomposi t ion in an 
aqueous medium,  which is a cce l e r a t ed  in p r e s e n c e  of bases .  Kochetkov and c o - w o r k e r s  [5] ha~e found that  
under  the action of sodium bicarbonate  (2-benzoylv inyl ) t r imethylammonium chloride is  "hydrolyzed" in 
aqueous solution with fo rmat ion  of a compound which on the bas i s  of the e lementa l  ana lys is  and of molecu-  
l a r  weight m e a s u r e m e n t s  can be e i ther  3 ,3 ' -oxydiacrylophenone (I) or  2 ,4-d ibenzoyl -3-butenal  (II). 

(CsHsCOC [I=CH),.,0 Cs[tsCOCH--CHO 
(I) I (II) 

CH=C IICOCstt5 

Thus,  it was shown that this compound r e a c t s  with phenylhydrazine with fo rmat ion  of 1 ,3-diphenylpyrazole .  
Under the action of sodium methoxide in absolute methanol  it gives benzoylaceta ldehyde and its  dimethyl  
aceta l ,  and with 2-naphthol in p r e s e n c e  of a solution of anhydrous f e r r i c  chlor ide in concentra ted hydro-  
chlor ic  acid it  f o r m s  2-phenylnaphtho[2,1-b]pyryl ium ch lo ro fe r ra t e  (m).  However ,  these  chemical  p r o p e r -  
t ies  also do not allow us to make  a choice between fo rmu la s  (I) and (II), for  the poss ibi l i ty  cannot be ex-  
clud6d that the substance  (II) will give these  reac t ion  produc ts .  This  poss ibi l i ty  will readi ly  be allowed 
(Scheme 1) if we a s s u m e  that  as a r e su l t  of a t tack by the nucleophil ic r eagen t  (e.g., OCH3-) the carbanion 
(III) is f o rmed  and is s tabi l ized by the el iminat ion of the s table  anion of benzoylaceta ldehyde f r o m  the 
fl-posit ion.  The la t te r  readi ly  r e a c t s  fu r the r  with the nucleophil ic  reagent  in the case  of 2-naphthol or 
phenylhydraz inc. 

*By "acylvinylat ion" [the Russ ian  t e r m  is l i t e ra l ly  "ketovinylat ion"]  ( a t e r m  proposed  by N. K. Kochetkov) 
is unders tood the introduction of a 2-acylvinyl  group into the molecule .  
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submit ted  May 25, 1964. 

1704 



Scheme 1 

CeH5COCH--CHO -~ OCtt~ ~ CsH~COCH--CHO 
I I 
CH=CHCOC~H~ CHzO--CH--CH--COC6H5 

| 

-~ C6HsCOCH=CHOCHz q- CdIsCOCH=CH--O 
CItsOH 

I ~ C~HsCOCH..,CH (0CHs)2 

(m) 

The IR spec t rum of this substance does not contain a s t rong absorption band in the region of 1670 
cm -1, which usually cor responds  to a conjugated carbonyl group. The formula  (I) must  therefore  be r e -  
jected. Moreover ,  it is contraindicated also by the value of its melting point (153-156~ which is too high 
for a bis(substituted vinyl) ether,  and its poor solubility in the usual  organic  solvents.  The p resence  of a 
s t rong absorption band in the IR spec t rum of a crystal l ine sample (mineral oil mull) at 1570 cm -1 and of a 
s t rong band at 1620 cm -I for a saturated solution of the substance in acetonitr i le,  which can be assigned to 
a chelated carbonyl [9], suggests  that the s t ruc ture  (II) is the more  probable,  because it allows the f o r m a -  
tion of a chelated carbonyl  as a resu l t  of the possibil i ty of keto-enol  and r ing-chain  t au tomer i sm and the 
format ion of stable in t ramolecular  hydrogen bonds. Also, the IR spec t rum of the crysta l l ine  sample con- 
tains absorption bands at 1170 cm -1 (vibrations of an ether C-O group) and 1006 cm -1 (vibrations of C-~OH) 
and also weak bands at 1642 and 1658 cm -~, which may be assigned to the s tretching vibrations of a double 
bond. Hence, in the decomposition of the AS with water we consider  that success ive  O- and C-Acylvinyla-  
tion occurs :  f i rs t  at the hydroxy group of the water molecule and then at the carbon atom of the benzoyI-  
acetaldehyde formed: 

OIt- 
CsHaCOCH--~-C[-I.N- (CHa)a CI- -} OH- --> CGII~COC[I CH--Ot[  - - ~  

-~ C6 HsCOCH_-~._CH~'( C H8 ~ C~HsCO__CH__CHO c~H~coc~=c~--C-5 
C] H~CHCOC6H5 

The C-acylvinylation of fi-dicarbonyl compounds by AS has been observed previously by Kudryashov and 
Kochetkov [i0] for the case of reactions with (ethoxymagnesio)malonic ester: 

COOCe[I.~ /% 
+ ' / -.~ ~( ~--('.00C2[[~ 

RCOCII:C HN RAG1- n- C~ lIsOMg( : I [" R~,, 0 )%0 
\COOQHs 

In the course of work with aromatic AS we have observed several times that the above-discussed 
"hydrolysis ~ is facilitated by the presence of eleetron-acceptor groups in the phenyl group. Thus, (2- 
aroylvinyl)trimethylammonium chlorides containing an ortho or para bromine atom are "hydrolyzed" even 
by atmospheric moisture during keeping (Table i); it is all the more impossible to keep these compounds 
in the form of aqueous solutions. It is interesting that the replacement of one methyl group by benzyl in 
the AS changes the course of the "hydrolysis." The (2-benzoylvinyl)benzyldimethylammonium chloride which 
we prepared gave 3-(dimethylamino)acrylophenone and benzyl alcohol under the action of water, whichprob- 
ably arose from the ease with which a stable benzyl cation is eliminated. 

TABLE 1.* ArCOCH(CHO)CH = CHCOAr 

Ar M.p., ~ 

153-156 (burro]one) 
134-136 (alcohol) 
210 (acetonitrile) 

C~H55 
o-BrC6H4:~ 
p-BrCGH 4 

Found, Calculated, % 

77.69 15.03 I 
4856 12.94 135.98 

*We did not p repare  these compounds specially,  but isolated them from AS preparat ions  which had 
been kept for a long time. 
$[5] gives re.p. 152-153 ~ 
SHemihydrate.  
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CHs 
+ /  OH- 

CsH6COCIt:=CHN- CH2CGH5 ~ CGH~COCH~--CHN (CH3): ~- C~H~CH20H 
\ 

CH3 CI- 

Apart  f rom information on the "hydrolysis,',~ we repor t  another case of O-aeylvinylation,  namely, the 
react ion of AS with the acetate ion in glacial acet ic  acid, as a resul t  of which we developed a method for 
the synthesis of diacetyl acylals  of acylacetaldehydes (Table 2). We must  mention that var ious attempts to 
use 2-chlorovinyl  ketones for this purpose were  not successful .  Experiment  showed that the acetate ion 
cannot be acylvinylated in an aqueous medium, because in this case the above-mentioned 2 ,4-d iaroyl -3-  
butenals for aromat ic  AS and t r iacylbenzenes for aliphatic are formed.  We therefore  used glacial acetic 
acid as medium; this readi ly  adds at the double bond of the intermediately formed 2-acetoxyvinyl ketones. 

+ CH~COOH 
RCOCH=CItN (CH~)a C~T (~COCHa -~ RCOCH=CIIOCOCfla -+ 

RCOCH~CH (OCOCH3):~ 

To avoid addition we also used dimethylformamide as solvent for the reaction of (2-acetylvinyl)tri- 
methylammonium chloride with potassium acetate and obtained 4-acetoxy-3-buten-2-one (see Table 2) by 
which we showed the possibility in principle of synthesizing 2-acetoxylvinyl ketones. The formation of ~- 
keto aldehyde acylals, also in low yields as in our case, was described in a brief communication by Wagner 
and Rall [II], who obtained them by the addition of acetic anhydride at the double bond of vinyl acetate and 
its substitution products in presence of catalysts: 

RCIt~CHOCOCHa -~ (C113C0):0 ~ CH~COCH (R) CII (OCOCHa)~ 
HCIO~ 

However, these authors give no details of the synthesis .  2-Acetoxyvinyl  ketones [12] and 3-ace toxyacro-  
lein [13] have been prepared  by the acetylation of salts of the corresponding fi -dicarbonyl  compounds in an 
inert  solvent, and the fo rmer  have been proposed for use as polymerizable  monomers  and as fungicides 
[12]. 

The s t ruc tures  of the compounds which we synthesized were  proved by the conversion of 4-ace toxy-3-  
buten-2-one and acetoacetaldehyde diacetyl acylal [4,4-diacetoxy-2-butanone] into the known 4-ani l ino-3-  
buten-2-one and 2-methylnaphtho [2,1-b]pyrylium chlorofer ra te  (HI). We have repor ted  on the N-acylvinyla-  
tion of a romat ic  amines [14], and in the case of diamines [15] such as p-phenylenediamine and benzidine 
only AS are suitable for the prepara t ion of N , ~ - b i s - 2 - a c y l v i n y l  diamines,  because acylvinylation with 2- 
chlorovinyl ketones leads mainly to mono-N-subst i tu ted products .  

In this work we also showed the possibility in principle of effecting the N-acylvinylation of or-amino 
acids:  we used AS in react ions with glycine and its ethyl es te r  in an aqueous medium, and as a resu l t  we 
developed a method for the synthesis of the previously unknown N-(2-acylvinyl)glycines (Table 3). We 

TABLE 2. 

Substance 

CHaCOCH=CHOCOCH3 * 
CH3COCH2CH (OCOCH3)2"~ 
CaHTCOCH2CH (OCOCH3)2 
C6HhCOCH2CH (OCOCH3) 2 

35 
23 
27 
57 

B.p. (p. ram) 
or m.p., ~ 

93-94 (16) 
114-116 (5) 
134-136 (7) 

82-84 (pet. ether) 

*[12] gives: b.p. 60-61 ~ (0.4 ram); nD 2~ 1.4553. 
$[11] gives: b.p. 86-87 ~ (0.08 mm); yield 28%. 

u 

nD 20 

1.4272 
1.4312 

7 

1.136 
1.082 

MR 

found ~alcu- 
lated 

42.39 42.23 
51.54 51.46 

Found 
% 

--ff- 

6.-77 
51.30 6.44 
55.29 7.47 
62.70 5.82 

Calculated 
% 

- ' T -  H 

56.24 7 
51.06 6.42 
55.54 7.45 
62.59 5.64 
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TABLE 3. 

R 

CH3 
C6H5 
C6H5 

RCOCH=CHNHCH2COOR ' 

R '  Yield B.p. (p, mm) 
% or  m.p . ,  ~ 

c n5 -TT:38-1J 
H 58 /35 (decomp. , s  CHaN02) ] ~ .  5.25 I 6.71 I 64,37 15.43 [ 6.82 
C2H 5 55 )5-97 (alcohol) 6.06 

co 0 TABLE 4, RCOCH =CHN\ 
CO-- 

R 

CH3 
C3H7 

CGH5 
p-BrCcH 4 
o-BrC6H 4 

Yield, 

89 
61 
49 
60 

M.p., ~ 

157-159 (from benzene) 
106-108 (from alcohol) 
!135-136 (from alcohol) 
177-178 
1148-149 (from alcohol) 

C 

66.79 
69.15 
73.67 
57.34 
57.48 

Found, % 

H N 

4.28 6.66 
5.32 6.09 
4.19 5.18 
2.84 3.95 
2.83 22.36 

Br 

22.20 
22.36 

C 

36.97 
69.12 
73.47 
57.32 
57.32 

Calculated, % 

H N 

4:21 6.50 
5.39 5.76 
4.29 5.05 
2.83 3.93 
2.83 22.43 

Br  

22.43 
22.43 

found that  N-(2-benzoylvinyl)glycine ethyl e s t e r  i s  hydrolyzed by fusion with alkal i  to the cor responding  
acid,  but in hydro lys i s  in aqueous po ta s s ium hydroxide solution hydrolyt ic  c leavage  of the deubIe bond 
occurs .  

+ 
: f__~ IICOCH=CHN(CH3)3C1- ,-~ NH2CH~COOR t/COCH --~ CHNHCH2COOW 

We also made attempts to N-acylvinylate amides, but only in the case of phthalimide were we suc- 
cessful. It was found that (2-a~oylvinyl)trimethylammonium salts readily react with potassiophthalimide 
in an aqueous medium. Aliphatic AS acylvinylate potassiophthalimide only in the indifferent solvent di- 
methylformamide (Table 4). 

_ co- % , . CO-- 

The s t r u c t u r e s  of the 2-phthal imidovinyl  ketones obtained were  p roved  by the hydro lys i s  of the phenyl 
ketone to the known 3-aminoacrylophenone:  

CO-- % K0H 
C6H~COCII=CHN< ( ~ - - ~  (:~tlsCOC I-I=C 1 {N [[~ 

C O --\ jc ~.o H 

E X P E R I M E N T A L  

R e a c t i o n  o f  2 , 4 - D i b e n z o y l - 3 - b u t e n a l  w i t h  P h e n y l h y d r a z i n e .  A solution of 2.78 g 
of 2 ,4-d ibenzoyl -3-butena l  and 2.7 g of phenylhydrazine  in 30 ml  of glacia l  ace t ic  acid was ref luxed for  two 
hours  and then lef t  overnight .  On the next  day the reac t ion  mix tu re  was poured into 150-200 ml  of water ,  
and the d a r k - c o l o r e d  oil which sepa ra t ed  was rubbed out in a dish with a few drops  of methanol ,  and it then 
c rys ta l l i zed .  The yie ld  of 1 ,3-d iphenylpyrazole  was 3.12 g (70%); m.p.  82-83% [16] gives m.p .  84-85 ~ 

P r e p a r a t i o n  o f  2 - P h e n y l n a p h t h o [ 2 , 1 - b ] p y r y l i u m  C h l o r o f e r r a t e ( I I I )  f r o m  
2 , 4 - D  i b e n z o y 1 - 3 -  b u t e n a 1. A solution of 5 g of anhydrous f e r r i c  chlor ide in 10 ml  of concent ra ted  
HCI was added to 2.78 g of 2 ,4 -d ibenzoyl -3-bu tena l  and 2.88 g of 2-naphthol in 30 ml of gtacial  ace t ic  acid.  
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There  was an orange precipi ta te  of 2-phenylnaphtho [2,1-b]pyrylium chloroferra te  (KI), m.p. 186-187~ 
yield 7.0 g (76%). [17] gives m.p. 187.5-188 ~ A mixture with a known sample melted without depression.  

R e a c t i o n  o f  2 , 4 - D i b e n z o ~ l - 3 - b u t e n a l  w i t h  S o d i u m  M e t h o x i d e .  5 . 5 6 g o f 2 , 4 - d i -  
benzoyl-3-butenal  was added with s t i r r ing  to a solution of sodium methoxide prepared  by dissolving 0.5 g 
of sodium in 70 ml of methanol. Stirr ing was continued fur ther  for two hours ,  and the mixture was left 
overnight.  On the next day the react ion mixture was poured into 300 ml of cold water ,  the whole was ex- 
t rac ted  with ether ,  the extract  was dried over NazSO ~, and ether was driven off. Distil lation gave 3.5 g 
(45%) of benzoylacetaldehyde dimethyl acetal,  b.p. 110-112 ~ (2 ram). [18] gives b.p. 111-113 ~ (2 ram). With 
2- naphthol in glacial acetic acid under the action of a solution of anhydrous f e r r i c  chloride in concentrated 
HC1 it gives 2-phenylnaphtho[2,1-b]pyrylium chloroferrate(III) .  A mixture with a known sample melts  with- 
out depression~ On acidification of the aqueous alkaline layer  we isolated benzoylacetaldehyde.  

P r e p a r a t i o n  o f  N , N - D i m e t h y l b e n z y t a m i n e o *  With continuous passage of n i t r o g e n a  
1500-ml three-necked  f lask fit ted with s t i r r e r ,  dropping funnel," and reflux condenser was charged with 
800 ml of dry ether and 5.7 g of lithium aluminum hydride~ A solution of 44.7 g of N,N-dimethylbenzamide 
in 80 ml of dry ether was added dropwise to the suspension with s t i r r ing at room tempera ture .  After the 
addition of N,N-dimethylbenzamide the react ion mixture was s t i r red  for  2.5 h and decomposed by the slow 
addition of 30 ml of alcohol and then 10% NaOH solution until the precipi tate  was dissolved completely.  
The ether layer  was removed,  and the aqueous layer  was extracted twice with ether.  The ethereal  solution 
was dried over solid KOH, ether was driven off, and N,N-dimethylbenzylamine was distilled in a s t ream of 
nitrogen. By redistf l lat ion over  sodium in a s t ream of nitrogen we obtained 19.2 g (47%) of N,N-dimethyl-  
benzylamine,  b.p. 177-180 ~ [21] gives b.p. 180-181% 

P r e p a r a t i o n  o f  ( 2 - B e n z o y l v i n y l ) b e n z y l d i m e t h y l a m m o n i u m  C h l o r i d e .  19.2 g 
of N,N-dimethylbenzylamine was added dropwise with cooling and s t i r r ing  to a solution of 23.7 g of 3- 
chloroacrylophenone in 150 ml of dry  ether.  At f i r s t  an oil was precipitated,  and with standing this c r y s -  
tallized. The ether  layer  was decanted, and the precipitated was washed with a f resh  portion of ether.  The 
(2-benzoylyinyl)benzyldimethylammonium chloride obtained (yield 41 g; 95%) was very  hygroscopic,  and we 
did not succeed in prepar ing  it in an analytically pure state, because even t races  of moisture  promoted its 
decomposition. 

D e c o m p o s i t i o n  o f  t 2 - B e n z o y l v i n y l ) b e n z y l d i m e t h y l a m m o n i u m  C h l o r i d e  w i t h  
Wa t  e r .  100 ml of water was added to 10 g of (2-benzoylvinyl)benzyldimethylammonium chloride,  and 
after  two hours  the react ion mixture was extracted with ether,  and ether was evaporated f rom the extract~ 
The res idue was a mixture of 3-(dimethylamino)acrylophenone and benzyl alcohol. Crys ta ls  of 3-(dimethyl-  
amino)acrylophenone were  p res sed  out on a porous f i l ter  and rec rys ta l l i zed  f rom hexane; m.p. 90-91 ~ 
[22] gives m.p. 92 ~ Benzyl alcohol was driven f rom the oil p res sed  off [b.p. 101-105 ~ (25 ram)], and with 
phenyI isocyanate this gave an addition product  of m.p. 76-78 ~ (petroleum ether).  [23] gives m.p. 78 ~ A 
mixture with a known sample melted without depression.  

S y n t h e s i s  o f  4 - A c e t o x y - 3 - b u t e n - 2 - o n e .  With vigorous s t i r r ing  and cooling with ice 
16.35 g of finely ground (2-acetylvinyl) tr imethylammonium chloride was added in portions to 14.7 g of 
potass ium acetate in 100 ml of dry dimethylformamide.  After one hour s t i r r ing  was stopped, the prec ip i -  
tate formed was f i l tered off, d imethylformamide was driven f rom the solution, and vacuum distillation gave 
4.5 g (35%) of 4-ace toxy-3-buten-2-one ,  a mobile liquid of pleasant odor which decolorizes  potassium pe r -  
manganate solution. The constants and analysis  are  given in Table 2. 

P r e p a r a t i o n  of  2 - M e t h y l n a p h t h o [ 2 , 1 - b ] p y r y l i u m  C h l o r o f e r r a t e ( I I I )  f r o m  4 -  
A c e to  xy  - 3 - b u t  e n -  2 - o n e .  1 ml of a solution p repared  f rom 1 g of anhydrous FeC13 and 1.5 ml of 
concentrated HC1 was added to a mixture of 0.53 g of 4-ace toxy-3-buten-2-one ,  0.59 g of 2-naphthol, and 
5 ml of glacial acetic acid. The precipi tate  formed was f i l tered off and washed with a little glacial acetic 
acid and dry ether.  After recrys ta l l i za t ion  f rom glacial  acetic acid we obtained 1.4 g (87%) of 2-methyl -  
naphtho]2,1-b]pyrylium chloroferrate(]:[I), m.p. 150-152 ~ [19] gives m.p. 150-151 ~ A mixture with a 
known sample melted without depress ion.  

R e a c t i o n  o f  4 - A c e t o x y - 3 - b u t e n - 2 - o n e  w i t h  A n i l i n e .  0 .21g  of aniline was added to 
a solution of 0.3 g of 4 -aee toxy-3-buten-2-one  in 2 mi of ether.  After five hours  ether  was evaporated, 

*According to [20], N,N-diethylbenzamide is reduced to benzyl alcohol by lithium aluminum hydride.  
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and the residue was washed with water and recrystallized. The yield of 4-anilino-3-buten-2-one (s-form) 
was 0.3 g (81%); m.p. 103-105 ~ [24] gives m.p. 103-104.5 ~ A mixture with a known sample melted with- 
out depression. 

Method of Synthesis of Acylacetaldehyde Diacetyl Acylals. A mixtureof0.2 
mole of a (2-acylvinyl)trimethylammonium chloride, 0.2 mole of anhydrous sodium acetate, and 30-40 ml 
of glacial acetic acid was heated with stirring for 20 rain at 90-95 ~ (in the case of acyl = CGHsCO--at the 
boil); the mixture was cooled and poured into cold water. The oil which separated was extracted with ether 
(often a small amount was obtained of sparingly ether-soluble triacetylbenzene for acyl = CH3CO or 2,4- 
dibenzoyl-3-butenal for acyl = C~HsCO; these were readily separated by filtration of the ethereal solution). 
The ether extract was washed with water, sodium bicarbonate solution, and again water, and it was dried 
over sodium sulfate. Ether was driven off, and in the case of acyl = CH3CO and C3H7CO the residue was 
vacuum-distilled, while for acyl = C6H5CO the crystals were pressed off from the oil and recrystallized 
from petroleum ether. Yields, constants, and analyses are given in Table 2. 

Preparation of 2-Methylnaphtho[2,l-b]pyrylium Chloroferrate (III) from 
4,4-Diacetoxy-2-butanone. 1 ml of a solution prepared from 1 gofFeCl 3and 1.5 mlof concen- 
trated HCI was added to a mixture of 0.6 g of 4,4-diacetoxy-2-butanone, 0.45 g of 2-naphthol, and 5 ml of 
glacial acetic acid. The precipitate formed was filtered off and washed with a little glacial acetic acid + 
ether. The yield of 2-methylnaphtho[2,l-b]pyrylium chloroferrate(III) was 1 g (83%); m.p. 150-151 ~ [19]. 
A mixture with a known sample melted without depression. 

Acylvinylation of Glycine Ethyl Ester. A solution of 0.i mole ofa (2-acylvinyl)tri- 
methylammonium chloride in the least possible amount of water was added dropwise with cooling and 
vigorous stirring to 0.1 mole of glycine ethyl ester in 90 ml of water. When the whole of the quaternary 
ammonium salt had been added, cooling was stopped and stirring was continued further for two hours. 
N-(2-Benzoylvinyl)glycine ethyl ester came down as a precipitate, which was filtered off, washed on the 
filter with cold water, and dried. N- (2--Aeetylvinyl)glycine ethyl ester was isolated from solution by pre- 
cipitation with potassium carbonate and subsequent repeated extraction with ether. Yields, constants, and 
analyses are given in Table 3. 

Preparation of N-(2-Benzoylvinyl)glycine. a) A solution of 6.45 gof (2-benzoylvinyl) 
trimethylammonium chloride in 25 ml of water was added with cooling to a solution of 2.43 g of glycine and 
1.16 g of NaOH in 15 ml of water. After 20 rain the reaction mixture was acidifed to Congo Red by the slow 
addition of 6% H2SO4, and a little ether was added to improve the crystallization of the precipitate of N-(2- 
benzoylvinyl)glycine. The precipitate was filtered off and washed on the filter with cold water and ether. 

b) N-(2-Benzoylvinyl)glycine ethyl ester was fused with potassium hydroxide or potassium carbonate 
in a test tube. The melt formed was treated with water, and the aqueous solution was acidified. The N-(2- 
benzoylvinyl)glycine which separated (m.p. 133-134 ~ melted without depression in admixture with the 
sample prepared by method (a). When heated with aqueous potassium hydroxide solution, N-(2-benzoyl- 
vinyl)glycine ethyl ester underwent hydrolytic cleavage at the double bond with formation of acetophenone, 
identified in the form of its 2,4-dinitrophenylhydrazone. 

Preparation of Alkyl 2-Phthalimidovinyl Ketones. 0.I mole of a (2-acylvinyl)tri- 
methylammonium chloride was added with stirring to a suspension of 0.I mole of potassiophthalimide in 
200 ml of dimethylformamide. After two hours precipitated potassium chloride was filtered off, and di- 
methylformamide was vacuum-distilled from the filtrate. The residue of the alkyl 2-phthalimidovinyl ketone 
was recrystallized. Yields, constants, and analyses are given in Table 4. 

preparation of Aryl 2-Phthalimidovinyl Ketones. A filtered solution of 0.1 mole of a 
(2-aroylvinyl)trimethylammonium chloride and 0.i mole of trimethylamine hydrochloride in water was 
added rapidly to 0.i mole of potassiophthalimide in 90 ml of water. The mixture was left for 20-30 rain. 
The precipitate formed was filtered off, washed with 1% NaOH solution and water, and dried. Yields, con- 
stants, and analyses are given in Table 4. 

Hydrolysis of 3-Phthalimidoacrylophenone. 2.77 gof 3-phthalimidoacrylophenonewas 
added to a solution of 1 g of KOH in 50 ml of methanol. The reaction mixture was heated to the boil, left 
for two days at room temperature, treated with 200 ml of water, and extracted with ether. The extract was 
washed with water and dried over sodium sulfate; ether was evaporated. The residue was the s-form of 
3-aminoacrylophenone, yield 0.9 g (61~c); m.p. 69-700 (twice from heptane); picrate, m.p. 173-175 ~ [25] 
gives m.p. 70~ picrate, m.p. 174-175 ~ Mixtures with known samples melted without depression. 
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CONCLUSIONS 

i. (2-Acylvinyl)trialkylammonium salts are more convenient acylvinylating agents than 2-chloro- 

vinyl ketones. 

2. Methods were developed for O- and N-acylvinylation on the basis of reactions of these salts with 
sodium or potassium acetate, glycine, and potassiophthalimide. 

L I T E R A T U R E  C I T E D  

1. A . N .  Nesmeyanov,  Selected Works  [in Russian] ,  Izd~ AN SSSR, M. (1959), Vol. 3, pp. 7-214. 
2. N . K .  Koehetkov, Uspekhi khimii,2__4, 32 (1955). 
3. N . K .  Kochetkov, L~ I. Kudryashov,  and B. P.  Gottikh, 1__2, 63 (1961). 
4. A. Ya. Yakubovich and E. N. Merkulova,  Zh. obsheh,  khimii,l__6, 55 (1946). 
5. V . T .  Klimko,  A. Ya. Khorlin,  V~ A. Mikhalev, A. P.  Skoldinov, and N. K. Kochetkov, Zh. obshch.  

khimii, 27, 62 (1957). 
6. A.N. Nesmeyanov and M. I. Rybinskaya, Dokl. AN SSSR, 115, 315 (1957). 
7. A. N~ Nesmeyanov, M. I. Rybinskaya, and L. V. Rybin, Izv. AN SSSR, Otd. khim. n. (1962), 816. 
8. A.N. Nesmeyanov and M. I. Rybinskaya, Izv. AN SSSR. Otd. khim. n. (1963), 899. 
9. L. Bellamy, Infrared Spectra of Complex Molecules [Russian translation], IL, M. (1963), p. 202. 

i0. L.I. Kudryashov and N. K. Kochetkov, Zh. obshch, khimii, 2__8, 1967 (1958). 
ii. Ao Wagner and W. Rall, Angew ehem.,7~l, 193 (1959)o 
12. T.E. Bockstahler, B. F. Aycock, and A. Carson, U.S. Pat. 2,920,102 (January 5, 1960); Chem. Abstrs. 

5_4, 8733 (1960)o 
13. T.V. Protopopova and A. P. Skoldinov, Zh. obshch, khimii, 2_8,240 (1958). 
14. A.N. Nesmeyanov, M. I. Rybinskaya, and L. V. Rybin, Izv. AN SSSR. Ser. khim., 1965, 1382. 
15. A.N. Nesmeyanov, M. I. Rybinskaya, and G. L Slonimskii, Vysokomolekul. soed.,2, 526 (1960). 

16. R. Stoermer, Bet. 36, 3988 (1903). 
17. A.N. Nesmeyanov, N. K. Kochetkov, and M. I. Rybinskaya, Dokl. AN SSSR, 9_3, 71 (1953)~ 
18. N.K. Koehetkov, I~. E. Nifant'ev, and S. D. Sokelov, Zh. obshch, khimii, 2_9, 2570 (1959)o 
19. A.N. Nesmeyanov, N. K. Kochetkov, and M. I. Rybinskaya, Izv. AN SSSR. Otd. khim. n.,1953, 479. 
20. R.F. Nystrom and W. G. Brown, J. Amer. Chem. Soc., 7_0, 3738 (1948). 
21. T.B. Baille and J. Taffe, Ber. 32, 72 (1899). 
22. K.V. Auwers and H. Wunderling, Bet.,6_7, 644 (1934). 
23. W. Johnson, R. Shennan, and R. Reed, Organic Reagents for Organic Analysis [Russian translation], 

IL, (1948), p. 164. 
24. K. Bowden, E. A. Braude, E. R. H. Jones, and B. C. L. Weedon, J. Chem. Soc., 1946, 45. 
25. K. Bowden, E. A. Braude, and E.R.H. Jones, J. Chem. Soc., 194__._6, 45. 

All  a b b r e v i a t i o n s  of p e r i o d i c a l s  in the above  b i b l i o g r a p h y  are l e t t e r -by - l e t t e r  t r a n s l i t e r a -  

t i ons  of the a b b r e v i a t i o n s  as g i v e n  in  the o r i g i n a l  R u s s i a n  jou rna l .  Some or all o f  th is  peri-  

odical  l i terature may  wel l  be ava i lab le  in E n g l i s h  translat ion.  A comple t e  l i s t  of the cover- to-  
cover  E n g l i s h  t r a n s I a t i o n s  appea r s  at  the back of  the f i r s t  i s s u e  of  t h i s  year.  

1710 


