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3-Aryl-4-(arylhydrazonochloroformyD-2-[(earbethoxy or carbamoyl)eyanomethylene]-4- 
thiazolines were obtained by condensation of arylhydrazones of chloromethylglyoxylic chlo- 
ride with arylamides of cyanomonothiomalonic acid ethyl es te r  or amide. The chlorine atom 
in these compounds is readily exchanged by a hydrazino group to give 3-ary l -4- (ary lhydra-  
zonohydrazinoformyl)-2-[(carbethoxy or carbamoyl)cyanomethylene]-4-thiazolines. 2-(Aryl- 
hydrazonocarbethoxyformyl)-4-(arylhydrazonochloroformyl)thiazoles were obtained by reac-  
tion of arylhydrazones of chloromethylglyoxylic chlorides with arylhydrazones of m onothio- 
mesoxalic acid ethyl e s t e r  amide. Arylhydrazones of ethyl 1H-tetrazolyl-5-glyoxylate were 
synthesized by condensation of arylhydrazones of ethyl cyanoglyoxylate with ammonium azide 
in dimethylformamide. 

Arylamides of cyanomonothiomalonic acid ethyl es te r  or amide [2-4], aryl hydrazones of ethyl cyano- 
glyoxylate, and arylhydrazones of monothiomesoxalie acid ethyl e s t e r  amide [5] are used for the synthesis 
of various nitrogen-containing heterocyelic compounds [6-8]. It seemed of interest  to use the arylhydra-  
zones of chloromethylglyoxylic chloride (I) [9] as the ~-haloearbonyl component in reactions with these 
substances for the synthesis of substituted thiazoles and 4-thiazolines. 

3-Aryl-4-(arylhydrazonochloroformyl)-2-[(carbethoxy or  carbamoyl)cyanomethylene]-4-thiazolines 
(IIa-g, Table 1) were isolated from arylamides of cyanomonothiomalonic acid ethyl es te r  or amide in the 
condensation with I. 

When thiazolines IIa, b, g are heated with hydrazine hydrate the chlorine atom is readily exchanged 
by a hydrazine residue to give 3-aryl-4-(arylhydrazonohydrazinoformyl)-2-[(carbethoxy or  carbamoyl)- 
cyanomethylene]-4-thiazolines (IIh-j). On prolonged heating with excess hydrazine hydrate in the case of 
thiazoline IIb it was shown that in addition to exchange of a chlorine atom, the corresponding hydrazide 
rather  than the 5-pyrazolone derivative, as in the case of arylhydrazones of ethyl cyanoglyoxylate or aryl-  
hydrazones of acetylhydrazides of cyanoglyoxylic acid [10, 11], is formed. 

2-(Arylhydrazonocarbethoxyformyl)-4-(arylhydrazonochloroformyl) thiazoles (IIIa-c, Table 2) were 
synthesized in the reaction of I with arylhydrazones of monothiomesoxalie acid ethyl es te r  amide. 

In order  to obtain azoles with physiologically active propert ies [12-14] we obtained arylhydrazones of 
ethyl 1H-tetrazol-5-ylglyoxylate (Va-e, Table 3) by reaction of hydrazones IVa with ammonium azide. 
Arylhydrazones of hydrazido-lH-tetrazol-5-ylglyoxylic  acid (Via-d, Table 3) were synthesized by heating 
alcohol solutions of V with hydrazine hydrate. The corresponding benzalhydrazones (VIIa-b, Table 3) were 
isolated by the action of aromatic aldehydes on VIe. 

* See [1] for communication XX. 
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TABLE 1. 2,3,4-Substituted 4-Thiazolines (I I)  
{ 

Corn- ~ rap, *C Empirical formula Found, % Calc. ,  pound 

Ila 

l ib  

I l e  

l id  

t i e  

I I f  

fig 
t l h  

iij 

191--192 

167--168 

213--214 

199--200 

219--220 

231--232 

218--219 

131--132 

137--t38 

Didno tmel t a t250  

C_qH,TCIN40~S 

C=2H ,9CIN402S 

C22H,oCIN402S 

CmH=,CIN402S 

C,,~HI4CIN5OS 

C~oH,6CINsOS 

,22IHIsCINsOS 

C.~1H2oN6QS 

C2~H_~2N60_~S 

C2tH'_,tN7OS 

CI 8.5 
N 13,1 

Ct 8.0 
N 12,8 
CI 7,9 
N 12,6 
C1 8,0 
N 12,3 
C1 8,7 
S 7,9 

CI 8,5 
N 16,8 

Ct 8,2 
S 7,2 
C 59.8 
H 4,5 
N 19,7 
C 60,8 
H 4,9 
N 19,2 
N 23,0 
S 7,3 

8,3 
13,2. 
8,1 

12,7 
8,1 

12,7 
7,8 

12,4 
9,0 
8,1 
8.7 

17,1 
8,4 
7,5 

60,8 
4,8 

20,0 
61,0 

&l 
19,4 
23,4 

7.6 

% Yield, % 

8t 

85 

64 

69 

80 

60 

72 

75 

68 

74 

T A B L E  2.  2 , 4 - D i s u b s t i t u t e d  T h i a z o l e s  (III) 

Compound mp, *C Empirical formula Found, % Gale.,  % Yield, % 

I l ia  

I l ib 

IIIc 

122--124 

155--157 

133--135 

C~IHIgCIN604S 

C22H2~CIXsOaS 

C22He,CINsO3S 

CI 7.2 
S 6,4 
C 52,4 
H 3,9 
N 16.6 
N 13,6 

7,3 
6,6 

52,7 
4,2 
16,8 
13,8 

63 

71 

75 

TABLE 3. Arylhydrazones of Substituted 1H-Tetrazol-5-yl-  
glyoxylic Acids (V-VII) 

Compound 

Va 

Vb 

Vc 

Vd 

Ve 

Via 

Vlb 

VIc 

Vld 

VlIa 

Vllb 

mp, ~ 

218--219 

219--230 

224--225 

241--242 

227--228 

172--173 

251--252 

236--236 

Did no tme l t a t  
265 

245--246 

264--265 

Empirical fomaula 

CIIH,~N60~ 

C~zH,~N60~ 

CIsH2oN60~ 

CnHnCIN~O.. 

CI4HIe.N604 

CgHloNsO 

CgHgCINsO 

C~2Hi,NsOa 

C~HgNgOa 

C=IHmNgOa 

C,gH,rNgO5 

Found, % 

C 50,7 
H 4,2 
N 32,0 
C 51,0 
H 5,0 
N 28,0 
C 54,0 
H 6,2 
N 25,4 
CI 11,6 
N 28,8 
C 50,8 
H 4,5 
N 25,5 
C 43,7 
H 3,9 
N 45,5 
Ct 12,4 
N 39,7 
C 45,1 
H 4,3 
N 35,3 
C 36,8 
H 2,8 
N 43,6 
C 55,8 
H 4,9 
N 27,9 
C 50,4 
H 3.5 
N 27,7 

Gale.. % 

50,8 
4,6 

32,3 
51.3 

5,3 
27,6 
54,2 
6,0 

25,3 
12,0 
28,5 
50,8 

4,8 
25,4 
43,9 
4,1 

45,5 
12,7 
39,9 
45,3 
4,4 

35.2 
37,t 

3,1 
43,3 
56,1 
5,1 

28,1 
50,6 

3,8 
27,9 

I Yio . 
61 

70 

57 

63 

54 

79 

85 

92 

87 

95 

9I 

% 
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The UV s p e c t r a  of II contain one absorp t ion  m a x i m u m  at 335-340 nm,  which is c lose  to the long-wave 
absorp t ion  m a x i m u m  of the s t a r t ing  th ioamides .  The shor t -wave  m a x i m u m  at 220-240 nm vanishes  [2, 3, 5]. 
Both of the absorp t ion  m ax i r aa  c h a r a c t e r i s t i c  for  a ry lhydrazones  of ethyl  cyanoglyoxylate  [4] at 240 nra 
(~-~r * band of the ca rbonyl  group) and 375 nm ( ~ - v *  band of the hydrazone grouping) a re  re ta ined  in the 
s p e c t r a  of IH. Compounds V-VII  a r e  c h a r a c t e r i z e d  by bands close to the absorp t ion  m a x i m a  of II (240 and 
370 nm) andthe s t a r t ing  hydrazones  [4]. A ba thochromic  shift of the long-wave absorpt ion m a x i m u m  (390 
nn~) is obse rved  for  VIIa.  

EXPERIMENTAL M E T H O D  

The UV s p e c t r a  of alcohol  solut ions of the compounds (5 �9 10 -5 M) were  r e c o r d e d  with an SF-4A s p e c -  
t r o p h o t o m e t e r .  The pur i ty  and homogenei ty  of the synthes ized  compounds were  moni to red  by column 
chrorao tography  with act ivi ty  II a luminum oxide and elution with b e n z e n e - c h l o r o f o r m  (3 : 1). 

3•Pheny•-4-(pheny•hydrazon•ch••rof•rmy•)-2-[carbeth•xy•yanomethy•ene]-4-thiazo•ine (IIa). A 1.24-  
g (5 ramole)  sample  of  the phenylamide of ethyl  cyanomonothiomalonate  was added to 1.16 g (5 m m o l e )  of 
the phenylhydrazone of chloromethylglyoxyl ic  anhydride in 10 ral  of absolute  alcohol,  a f t e r  which the m i x -  
tu re  was ref luxed for  4-5 h. It  was then cooled, and the resul t ing  l ight-yel low c r y s t a l s  were  r emoved  by 
f i l t ra t ion,  washed with alcohol and e ther ,  and dr ied to give 1.72 g of product .  The solid was dissolved in 
benzene and ch romatographed  with a column filled with a luminum oxide and elution by b e n z e n e - c h l o r o -  
fo rm (3 : 1). The solvent  was r emoved  f rom the eluate ,  and the product  was c rys t a l l i zed  f rom alcohol.  All 
of the compounds p resen ted  in Tab les  1-3 were  s i m i l a r l y  purif ied,  and I I a - g  were  obtained under  the same  
condit ions.  

3-Pheny~-4-(pheny~hydrazonohydrazinof~rmy~-2-[ (carbeth~xy~cyanomethy~ene]-4- th iazo~ine  (Ilh)o A 
0.07-g sample  of  99%hydrazine was added to 0.85 g (2 ramole)  of I in 3 m l  of  alcohol,  and the mix tu re  was 
heated on a wa t e r  bath for  10 rain; all  of the solid d issolved.  The solution was then cooled to p rec ip i ta te  
0.63 g of a yellow c rys ta l l ine  product .  Compounds Hi, j were  s imi l a r ly  obtained.  

....... 3-  Pheny l -4 -  (p- to ly lhydrazopohydraz  ino fo rmyl ) -2 -  [(hydraz ido)cyanomethylene ] -4- th iazol ine .  A 1.4-g 
sample  of 99%hydrazine was added to 0.9 g (2 mraole) of 3 -p i l eny l i4 - (p - to ly lhydrazonoch lo ro fo rmyl ) -2 -  
[ (carbe thoxy)cyanomethylene]-4- th iazol ine  (IIb) in 5 ral of alcohol,  and the mix tu re  was ref luxed for  4 h. 
I t  was then cooled to give 0.7 g (83%) of a yellow c rys ta l l ine  p rec ip i t a t e .  Found: N 26.3~a C~oH20NsOS. 
Calculated:  N 26.7%. mp 122-123~ 

CSNH 2 CN 
I H2S "-rc~"4nn-n=c-c~ r~r'%M3nn-N=~ -- idine TEAr~r'c~H3nH--n=~ 

c~1 ~ cooc~,~ y~ , cooc2, 3 

i a'r'%"4nHcsc" \co r-' " ~ / _ _  I nn'n3 
HC~S% /CN ~ N--NH 

p.RC6 H4 N H__N ~C__~,..N/C=C<,,CO R, ~ ]1 t . R:~R~ C6 H:~ N H--N= C--C...N/~N 
CI I COOC2H s P'ricslla l I c - - S  

1 p. RCsH ,,N H N =(~--C~N~C--~= N N H C6.3R' R" vi-e-. 
N2H'~ CI COOC~H, 5 N~H 4 

in a..c 
H C ~ S  N- -NH 

.P-RC6H4 NH--N=C--~,.." .,.C~ =Ck/cN ~,  ~' , P, R CeH3NH--N=(~C,..N~N 
l ~ nCOR -~ 

NHNH~ C~ H,IR,.p CONHNH 2 

!1 h- j  Vl a-d  

I p-R~C6H,~CHO 
H 

N-N~N 
R~R4CoH3N H--N=C----C--N 

I 
CONHN=CHC6H4R~- p 

vn a-b 
II a ~=[~Z=H, R2=OC~H~; bR=CH~, RZ=H, R2=OC~Hs; c R=H, RI=CH~, R~=OC2Hs; 
dR=R~=CH3, R2~OC~H~; eR=R'=H, R~=NH~; f R=H, R~=CH~, R2=,NH~ - g R=R~= 
=CH~. R~=NH~; h R=R~=H, R~=OC~PIs; i R=CH~, R~=H, R==OC~H~; j R=R~=CH3, 
R==NH~; I I Ia  R=H, R~=2-CH~, R~=4-NO~; bR=CH~, Rs=2-CH~, R4=4.NO~; c R=CH~, 
R~=2-CH~O, R~=5-Ct; V a R~=H, R~=H; b R~=o-C~I%O, R~=H; c" R~=o-n-C~H~O, 
R~=H; d R~=p-CI, R~=H; e R~=p-C~H~OCO; R~=H; VI a R~=H, R~=H; b R~=p-C~, 
R~=H; c Ra=p-C~HsOCO, R~=H; d R~=p-NO~. R~=H; VII a R~=p-CzH~OCO, R4=H, 

R~= (CH~)~N; b R~=p-C~H~OCO, R~=H, R~--NO~ 
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2 -  (2'-Methyl-4'-nitrophenylhydraz onocarbethoxyfo rmyl) -47 (phenylhydraz0nochlo ro formyl)thiazole 
�9 A 1.55-g (5 mmole) sample of the 2-methyl-4-nitrophenylhydrazone of monothiornesoxalic acid 
ethyl ester  amide was added to 1.15 g (5 mmole) of the phenylhydrazone of chloromethylglyoxylic chloride 
in 10 ml of absolute alcohol, after which the mixture was refluxed for 10 h. It was then cooled, and the re-  
sulting red crystalline precipitate was removed by filtration, washed with alcohol and ether, and dried to 
give 1.53gof Ilia. Compounds IIIb, c were similarly obtained. 

Ethyl 1H-Tetrazol-5-ylglyoxylate 1)henylhydrazone (Va). A 1.1-g (5 mmole) sample of ethyl cyano- 
glyoxylate phenylhydrazone was added to a mixture of 1.3 g (20 mmole) of sodium azide and 0.27 g (5 mmole) 
of ammonium chloride in 20 ml of dimethylformamide (DMF), and the mixture was heated at 120-135 ~ for 
5 h. It was then cooled and poured into 50 ml of ice water, and the aqueous mixture was acidified carefully 
to pH 2 with concentrated hydrochloric acid. The resulting yellow precipitate was removed by filtration, 
washed to neutrality with water, and dried to give 0.8 g of product. After column chromatography, it was 
crystallized from alcohol-benzene (1 : 1). Compounds Vb-e were synthesized under similar conditions. 

1H-Tetrazol-5-ylglyoxylic Acid Hydrazide Phenylhydrazone (Via). A 1.3-g (5 mmole) sample of ethyl 
1H-tetrazol-5-ylglyoxylate phenylhydrazone was suspended in 5 ml of alcohol, 0.32 g (10 mmole) of 99% 
hydrazine was added, and the mixture was refluxed for 10 rain. It was then cooled, and the resulting yellow 
crystalline product was removed by filtration, washed with alcohol and ether, and dried to give 1 g of Via. 
Compounds VIb-d were synthesized under similar conditions. 

1H-Tetrazol-5-ylglyoxylic Acid p-Dimethylaminobenzalhydrazide p-Carbethoxyphenylhydrazone (VIIa). 
A 0.8.g (2.5 mmole) sample of 1H-tetrazol-5-ylglyoxylic acid hydrazide p-carbethoxyphenylhydrazone (VIc) 
was suspended in 5 ml of alcohol, and 0.4 g (2.5 mmole) of p-dimethylaminobenzaldehyde was added. The 
mixture was then refluxed for 10 rain, after which it was cooled, and the resulting orange precipitate was 
removed by filtration, washed with alcohol and ether, and dried to give 1.1 g of VIIa. The product was crys-  
tallized from acetic acid. Compound VIIb was sire ilarly synthesized. 
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