
This article was downloaded by: [Stanford University Libraries]
On: 05 June 2012, At: 14:56
Publisher: Taylor & Francis
Informa Ltd Registered in England and Wales Registered Number: 1072954
Registered office: Mortimer House, 37-41 Mortimer Street, London W1T 3JH,
UK

Synthetic Communications: An
International Journal for Rapid
Communication of Synthetic
Organic Chemistry
Publication details, including instructions for
authors and subscription information:
http://www.tandfonline.com/loi/lsyc20

Reaction of Mercaptoacetate
and Halides Containing
Activated Methylenes with
Thiocarbamoylimidates:
A Novel Approach to the
Synthesis of Aminothiazole
Derivatives
K. Dridi a , M. L. EL Efrit a , B. Baccar a & H. Zantour
a

a Laboratoire de Synthèse Organique, Département
de Chimie, Faculté des Sciences, Campus
Universitaire, 1060, Tunis-Tunisie

Available online: 20 Aug 2006

To cite this article: K. Dridi, M. L. EL Efrit, B. Baccar & H. Zantour (1998):
Reaction of Mercaptoacetate and Halides Containing Activated Methylenes with
Thiocarbamoylimidates: A Novel Approach to the Synthesis of Aminothiazole
Derivatives, Synthetic Communications: An International Journal for Rapid
Communication of Synthetic Organic Chemistry, 28:1, 167-174

To link to this article:  http://dx.doi.org/10.1080/00397919808005086

PLEASE SCROLL DOWN FOR ARTICLE

http://www.tandfonline.com/loi/lsyc20
http://dx.doi.org/10.1080/00397919808005086


Full terms and conditions of use: http://www.tandfonline.com/page/terms-
and-conditions

This article may be used for research, teaching, and private study purposes.
Any substantial or systematic reproduction, redistribution, reselling, loan,
sub-licensing, systematic supply, or distribution in any form to anyone is
expressly forbidden.

The publisher does not give any warranty express or implied or make any
representation that the contents will be complete or accurate or up to
date. The accuracy of any instructions, formulae, and drug doses should be
independently verified with primary sources. The publisher shall not be liable
for any loss, actions, claims, proceedings, demand, or costs or damages
whatsoever or howsoever caused arising directly or indirectly in connection
with or arising out of the use of this material.

D
ow

nl
oa

de
d 

by
 [

St
an

fo
rd

 U
ni

ve
rs

ity
 L

ib
ra

ri
es

] 
at

 1
4:

56
 0

5 
Ju

ne
 2

01
2 

http://www.tandfonline.com/page/terms-and-conditions
http://www.tandfonline.com/page/terms-and-conditions


SYNTHETIC COMMUNICATIONS, 28(1), 167-174 (1998) 

REACTION OF MERCAPTOACETATE AND HALIDES 
CONTAINING ACTIVATED METHYLENES WITH 

THIOCARBAMOYLIMIDATES: 
A NOVEL APPROACH TO THE SYNTHESIS OF AMINOTHIAZOLE 

DERIVATIVES 

K. Dridi, M.L. EL Efrit, B. Baccar and H. Zantour* 

Laboratoire de Synthese Organique, Departernent de Chirnie, Faculte des Sciences, 
Campus Universitaire 1060 Tunis-Tunisie. 

Abstract: The reaction of N-thiocarbamoylimidates I with methyl thioglycolate 
leads to the formation of 4-arylamino-5-methoxycarbonylthiazoles 2. The 
condensation of the same imidates 1 on ethyl bromoacetate, benzyl bromide and 
chloroacetoni trile provides the corresponding 2-arylaminothiazoles 4. 

INTRODUCTION 
Aminothiazoles constitute excellent precursors of a large variety of 

biologically active compounds such as antibiotics (cephalosporins1-3, plactams4, 

sulfathiazoles5) and bactericide&. They also exibit some antitumoral7 properties. 

As a part of our ongoing work on the use of N-functionalized imidates in 

heterocyclic syntheses*-12, we show in the present paper that the reaction, in basic 

conditions, of N-thiocarbamoylimidates 1 with alkyl thioglycolates, ethyl 

bromoacetate, benzyl bromide and chloroacetonitrile constitutes a convenient and 

easy method allowing access to aminoethoxycarbonylthiazole derivatives. 

* To whom correspondence should be addressed 
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168 DRIDI ET AL. 

RESULTS AND DISCUSSION 
1- Reaction with methyl thioglycolate. 
Unlike their N-acylated homologues~3 which easily react with thiols, N- 

thiocarbamoylimidates have shown n o  noticeable reactivity with mercaptan 

derivatives when the reaction occurs at room temperature. However, refluxing an 

equimolecular amount of methyl thioglycolate and thiocarbamoylimidate 1 in 

absolute methanol with an excess of sodium methoxide gives the desired 4- 

aminothiazoles 2. 
Presumably this is a two step reaction: formation of  the N - t h i o -  

carbamoylthioimidate intermediate whose cyclization affords aminothiazoles 2 
(with 54-72% overall yield) (Scheme 1). 

2c: R1=Ph R L  Ph-CHz 

2d: R 1 =pClPh 

- 2a: R1= Ph R *= Ph - 
- 2b: R1= Ph R2= pClPh - R*= Ph 

Scheme 1 

2- Reaction with halides. 
2-Amino-5-ethoxycarbonylthiazoles 4 , isomers to 2, can be obtained by 

treating the substrate 1 successively by sodium hydride and ethyl bromoacetate 

It seems that the mechanism of this reaction proceeds by the formation of an 

imidothioimidate 2 species which subsequently undergoes a cyclization under the 

effect of base to provide the corresponding aminothiazoles 4 (Scheme 2). 
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AMINOTHIAZOLE DERIVATIVES 169 

s N R ~  II 4 - R'-C\ 
N- C-NHR2 ON- C\ s- 

NaH [ OMe 

1" X-CH2-Y X = Br, C1 

4 
N- C 

OMe <y 

4 \s 
R1- C\ 

Y 4 2 - 
Y = H, ally1 Y = Ph, CN, C Q E t  

Scheme 2 

Further investigations on the second step (cyclization process) revealed a 

dependency of the cyclization on the acidity of the hydrogen in the a position with 

respect to sulfur. I t  was found that intermediate 2 was isolated only in the case 

where methyl iodide or ally1 bromide was used. This is probably due to the fact that 

the a hydrogens are not very acidic when Y = CH3 and -CH=CH;?. Indeed, the 

intermediate 3 does not cyclize despite an excessive use of sodium hydride 

(Scheme 2). 

I n  contrast, replacing the carboxylate ester moiety by any other substituent 

having electron withdrawing mesomeric effect (-M) such as phenyl and nitrile 

groups provides 2-amino-5-phenyl thiazoles &,d or 2-amino-5-cyanothiazole 9 
respectively (Scheme 2).  
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170 DRIDI ET AL. 

EXPERIMENTAL 

1 .  General procedure for the synthesis of compounds 2. 
To 10 mmol (1,Mg) of methyl thioglycolate, a 15 mmol (0,81g) of sodium 

methoxide in  absolute methanol (50 ml) was added. The solution was stirred for 6 

hours a t  room temperature , then 10 mmol of imidate 1. were added. The mixture 

was refluxed for 24 hours. The solvent was removed under reduced pressure and 

the remaining residue was quenched with distilled water (100 ml). After the usual 

work up the aminothiazoles 2 were recrystallized from ethanol. 

5-Metlioxycarbo1iyl-t-phetiyl-4-phenylaminothiazole 2a 
mp = 142°C; yield = 60 YO. IR (CHC13): VNH = 3394; vco = 1627.1H NMR 

(CDCI3): 8.5(s large, 1H); 7.5-7.2(m, 1OH); 3.8(s, 3H). 13C NMR (CDC13): 

C(0Me) 60.08; Ca 110.53; Carom 122-132; Cc 160.58; 162.17; C(C0) 

168.14. And. Calcd for C17H14N202S: C 65.80; H 4.51; N 9.03. Found C 

65.33; H 4.39; N 8.72. 

5-Methoxycarbonyl-4-p-chlorophenylamino-2-phenylthiazole 2b 
mp = 196°C; yield = 72 Yo. IR (CHC13): YNH = 3392; vco = 1630. 1H NMR 

(CDC13+DMSOd6): 8.65(m, 1 H); 7.5-7.2(m, 9H); 3.8(s, 3H). 13C NMR 

(CDC13): C(0Me) 61.12; Ca108.83; Carom 122-132; Cc159.13; cb 163.29; 

C(C0) 170.04. 

4-Benzylamino-5-1nethoxycarbonyl-2-phenylthiazole 2c 
mp = 153°C; yield = 67 %. IR (CHCI3): YNH = 3410; vco = 1632.1H NMR 

(CDCI3): 8.3(m, 1 H); 7.7-7.2(m, 10H); 3.9(s, 3H). 13C NMR (CDCI3):C (Ph- 

C-N)46.13; C(0Me) 59.21 i Cal l  1.31 i Carom125-134; Cc156.22; Cb160.09; 

C(C0) 169.24. 

5-Methoxycarbonyl-2-p-chlorophe1iyl-4-pkenylaminothiazole 2d 

mp = 167°C; yield = 54 YO. IR (CHC13): YNH = 3395; vco = 1629.1H NMR 
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AMINOTHIAZOLE DERIVATIVES 171 

(CDCI3):8.3-7.4(m, 10H); 3.8(s, 3H). 13C NMR (CDC13): C(0Me) 58.36; 

Ca106.75; Carom 125-136; Cc154.12; G161.07; C (C0)168.23. 

2. Synthesis of thioimidoimidates 3. 
To a suspension of 20 mmol(O.48g) of sodium hydride in 50 ml of anhydrous 

THF, 10 mmol of thiocarbamoylimidate la was added at  room temperature and 

under nitrogen atmosphere. After stirring for one hour, 10 mmol of ally1 bromide 

or  methyl iodide in 30 ml of T H F  was added. The mixture was stirred for a n  

additional 24 hours. Then, the solution was quenched by HzO. The extraction was 

carried out with ether. After the usual work up, the solvent was evaporated under 

reduced pressure. The obtained residue was either distilled (3b) o r  treated with 

pentane and recrystallized from methanol @a). 

Methyl N-(N’-phenylmetliy1thioimido)phenylimidate 3a 
mp = 167°C; yield = 72 Yo. IR (CHCI3): VC=N = 1650, 1658. 1H NMR 

(CDC13):7.8-7.2(m, 10H); 3.85(s, 3H); 2,55(s, 3H). 

Metltyl N-(N’-phenylal1ylthioimido)phenylimidate 3b 

bp, = 123°C; yield = 65 %. IR (CHCl3): VC=N = 1650, 1657; vc=c = 1600. 

1H NMR (CDC13):7.8-7.2(m, 10H); 5.6(m, 1H); 4.8(m, 2H); 3.85(s, 3H); 

3.l(m, 3H). 

3. Synthesis of 2-aminothiazoles 4. 
To the suspension of sodium hydride (20 mmol) in THF (50ml) was added 

dropwise under nitrogen atmosphere with stirring at room temperature a solution of 

thiocarbamoylimidate (10 mmol) in T H F  (10 ml). After stirring for lh ,  ethyl 

bromoacetate (10 mmol) dissolved in T H F  (30 ml) was added. T h e  reaction 

mixture was stirred for a period of 14h and hydrolyzed with water (10 ml). The 

organic layer was extracted with chloroform, dried over MgS04 and concentrated 

under reduced pressure to give the 5-ethoxycarbonyl-2-phenylamino-4- 

phenylthiazole Aa. 
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172 DNDI ET AL. 

5-Ethoxycarbonyl-2-phenylamino-4-phenylthiazole 4a 
rnp = 141°C; yield = 77 %. IR (CHCl3): YNH = 3392; vco = 1707. 1H 

NMR(CDC13): 1O(s large, 1H); 7-7.6(rn, 10H); 4.2(q, 4H); 1.22(t, 3H). 13C 

RMN (CDCl3): C(CH3)14.13; C(CH2-0-)60.73; C(C0)168.31;C a161.63;C b 

158.57; Cc139.22; Carom 120-1 34. 

2-Phenylamino-4,5-diphenylthiazole 4b 

mp = 136 "C; yield = 68 %. IR (CHC13): VNH = 3397. 1H NMR (CDC13): 

10 (S large, 1H); 7.6-7(rn, 15H). 13C NMR (CDCl3): Ca145.44;Cb163.58; 

Cc 140.30; Carom122-134. 

2-(4-Chlorophenyl)arino-5-ethoxycarbonyl-4-phenylthiazole 4c 
mp = 160°C; yield = 54 %. IR (CHCl3): V N H  = 3402; vco = 1692. 1H 

NMR (CDC13+DMSOds): 7-8(m, 10H); 4.2(q, 4H); 1.26(t, 3H). 1% NMR 

(CDC13+DMSOds): C(Me) 14.82; C(CHz-O-) 59.92; Caroml20-134; Cc 

142.12; cb 156.02; Ca 160.34; C(CO) 168.23. 

4-Benzyl-5-ethoxycarbonyl-2-phenylaminothiazole Qd 

mp = 51°C; yield = 80 %. IR (CHCl3): VNH =3393; vco =1697. 1H NMR 

(CDC13): 9.25(s large, 1H); 7.2(rn, 10H); 4.5(s, 2H); 4.2(q, 2H); 1.3(t, 3H). 

13C NMR(CDC13): C(Me) 14.52; C(CH2-Ph) 45.36; C(CH2-O-) 60.38; Carom 

120-134; Cc141.21; cb 158.81; C, 162.03; C(CO) 168.57; Anal. Calcd for 
C19H18N202S: C 67.45; H 5.32; N 8.28. Found C 67.16; H 5.54; N 8.13;. 

2-Benzylainino-5-etkoxycarbotiyl-4-piietiyltliiazole 4e 
mp = 123°C; yield = 64 %. IR (CHC13): VNH =3408; vco =1703. 1H NMR 

(CDCI3): 8-7(m,l lH); 4.6(s, 2H); 4.2(q, 4H); 1.32(t, 3H). 13C NMR 

(CDCl3): C(Me) 14.25; C(-N-CHz-Ph) 36.05; C(CH2-O-) 60.66; Carom 120- 

134; Cb 139.32; cc 150.69; c a  162.60; C(c0) 168.10. 

5-Cyano-2-phenylamino-4-pltetiylthiazole gf 
mp = 150°C; yield = 82 %. IR (CHC13): VNH =3395; YC.N =2225. 1H NMR 

D
ow

nl
oa

de
d 

by
 [

St
an

fo
rd

 U
ni

ve
rs

ity
 L

ib
ra

ri
es

] 
at

 1
4:

56
 0

5 
Ju

ne
 2

01
2 



AMINOTHIAZOLE DERIVATIVES 173 

(CDC13+ DMSOd6): 10.6(s large, 1H); 7.6-7 (m, 10H). 13C NMR (CDC13): 

C(CN) 114.12; Carom 120-132; & 139.21; C, 148.52; Ca 159.23. 

Acknowledgment: The authors are grateful to Mr. S. BARKALLAH (FST) 
and Mr T. LABASSI (FST) for reading this manuscript. 
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