
 

 

PLEASE SCROLL DOWN FOR ARTICLE

This article was downloaded by:
On: 27 January 2011
Access details: Access Details: Free Access
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

Organic Preparations and Procedures International
Publication details, including instructions for authors and subscription information:
http://www.informaworld.com/smpp/title~content=t902189982

SYNTHESIS OF NOVEL TRIAZOLO[2,3,b]-1,3,4-THIADIAZOLIUM
SALTS
Zhu Zheng-Huaa; Chen Shu-Linga; Yao Zu-Guanga

a Research Institute of Fine Chemicals East China University of Chemical Technology, Shanghai,
PEOPLE'S REPUBLIC OF CHINA

To cite this Article Zheng-Hua, Zhu , Shu-Ling, Chen and Zu-Guang, Yao(1991) 'SYNTHESIS OF NOVEL
TRIAZOLO[2,3,b]-1,3,4-THIADIAZOLIUM SALTS', Organic Preparations and Procedures International, 23: 5, 679 — 682
To link to this Article: DOI: 10.1080/00304949109457928
URL: http://dx.doi.org/10.1080/00304949109457928

Full terms and conditions of use: http://www.informaworld.com/terms-and-conditions-of-access.pdf

This article may be used for research, teaching and private study purposes. Any substantial or
systematic reproduction, re-distribution, re-selling, loan or 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.

http://www.informaworld.com/smpp/title~content=t902189982
http://dx.doi.org/10.1080/00304949109457928
http://www.informaworld.com/terms-and-conditions-of-access.pdf


Volume 23, No. 5 (1991) OPPI BRIEFS 

4. W. H. Perkin, J. Chem. Soc. ,  23,368 (1870). 

5. R. C. Eldedield and V. B. Meyer, in Elderfield’s “Heterocyclic Compounds”, New York, NY, 
Vol. 1951,2,2,4. 

******* 

SYNTHESIS OF NOVEL TRIAZOL0[2,3-b]-1,3,4-THIADIAZOLIUM SALTS 

Submitted by 
(0313/91) 

Zhu Zheng-Hua*, Chen Shu-Ling and Yao Zu-Guang 

Research Institute of Fine Chemicals 
East China University of Chemical Technology 
130 Meilong Road, Shanghai 200237 
PEOPLES REPUBLIC OF CHINA 

Thiazolo[2,3-b]-l,3,4-thiadiazolium salts have been prepared and studied as important 
synthetic intermediates of optically active heteroocinesl** and potential broad spectrum 
anthelmintics? Recently, these heterocyclic quaternary salts have attracted much attention because of 
their importance as useful photographic development accelerators!*6 In continuation of our synthetic 
study on heterocyclic compounds as potential photographic development accelerators? we now 
report the preparation of novel substituted thiazolo[2,3-b]-1,3,4-thiadiazolium salts 3. 

2-EthoxycarbonyImethylthio-5-arylcarbonylmethylthio- 1,3,4-thiadiazoles (1) are easily 
accessible products7and have been used as intermediates in the synthesis of photographic 
development-accelerator-releasing colorless couplers.’ 2-Methoxycarbonylmethylthio-5- 
arylthiazolo[2,3-b]-1,3,4-thiadiazolium perchlorates (3) were obtained by the cyclodehydration of 1 

N-N 
1. PPA 
2. aq. HC104 

* R, COCH$< S >SCH~COZR 

1 

R2 R2 

SCH2C02H clod- - MeOH @lT SCH2COpH ‘“4- 
HClOd 

S S 

2 3 
a) R,= R, = C6q, b) R,= R, = 4-BrC6H4, c) R, = R, = 4-C1C6H4, d) R, = % = 4-MeC6H4, 

e) R, R, = 4-HOC6H4, f) R, = 4-MeOC6H4, R, = 4-HOC6H4 g) R, = 4-BuOC6H4, R, = 4-HOC6H4 
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in polyphosphoric acid (PPA) at 160-170O under reduced pressure, followed by treatment with hot 
aqueous pexchlonc acid and by acidcatalyzed esterification of the resulting carboxylic acids (2) with 
methanol. The overall yields were 3470% (Table 1). When compounds (le-lg) were used as starting 
materials, the same product (3e) was obtained. The methoxy group in If and the butoxy group in l g  
were probably hydrolyzed by aqueous phosphoric acid in the reaction of the first step. 

TABLE 1. Yields, mp and Elemental Analyses for 3a-3e 
Compd. Yield" mp OC Analysis 

(Meow Found(Calcu1ated) 

C H N 

3a 57 148-150 36.69 2.61 6.58 
36.94 2.62 6.62 

3b 57 203-204 31.01 2.14 5.64 
31.12 2.01 5.58 

3c 51 196- 197 33.99 2.3 1 6.21 
34.14 2.20 6.10 

3d 70 182- 184 38.33 3.04 6.50 
38.49 3.00 6.41 

3e 45b 127-129 35.77 2.61 6.11 
38" 35.58 2.52 6.38 
34d 

a) Isolated yield of 3 based on 1. b) Using le as starting material. c) Using If as starting material. 
d) Using lg as starting material. 

The presence of an OH group (3460 cm-') in 3e was established by its IR spectrum and 'H 
NMR spectrum. The chemical shift of the OH proton of 3e which appears at 8.32 ppm, disappears in 
the presence of deuterium oxide. 

EXPERIMENTAL SECTION 

Melting points are uncorrected. Elemental analyses were obtained using a Carlo Erba 11600R 
element analyzer. Mass spectra were recorded on a Hitachi M-80 spectrometer using either FD or EI 
ionization. IR spectra were recorded on a Nicolet FT-IR 20SX spectrometer. 'H NMR spectra were 
recorded on a Bruker NP-1OOSY spectrometer. All reagents were of commercial quality from freshly 
opened containers. 2-Ethoxycarbonylmethylthio-5-arylcarbonyhethylthio-1,3,4-thiadiaZoles (la- Id) 
and (If) and 2-bromo-4'-hydroxyacetophenone were prepared according to the reported 
procedures?.* 
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TABLE 2. Spectral Data of Compounds 3 

Compd. IR (KBr) FDMS 'H NMR (DMSO-d,, TMS) 
(cm-I) m / Z  6 (ppm) 

3a 1724 (CO) 
1600 (C=N) 
1085 (C10,) 

3b 1730 (CO) 
1590 (C=N) 
1080 (C10,) 

3c 1728 (CO) 
1598 (C=N) 
1080 (ClOJ 

3d 1730 (CO) 
1615 (C=N) 
1098( C10,) 

3e 3460 (OH) 
1730 (CO) 
1610 (C=N) 
1100 (C10,) 

323 
(M-ClOJ 

3.60 (s, 3H, CHJ, 4.30 (s, 2H, C$), 
7.53-7.94 (m, 5H, Ar-H), 8.38 (s, lH, -CH=) 

4041402 3.60 (s, 3H, CHJ, 4.28 (s, 2H, C$), 
(Mtl-CIO,) 7.78 (s, 4H, Ar-H), 8.42 ( s ,  lH, -CH=) 

3591357 
(M-C104) 

3.60 (s, 3H,CHJ, 4.30 (s, 3H, Cq), 
7.58-7.96 (m, 4H, Ar-H), 8.42 (s, lH, -CH=) 

338 
(Mtl-CIOJ 

2.44 (s, 3H, Arc%), 3.67 (s, 3H, OCHJ, 
4.32 (s, 2H, CHJ, 7.36-7.86 (m, 4H, Ar-H), 
8.35 ( s ,  lH, -CH=) 

339 
(M-C10,) 

3.61 (s, 3H, C%), 4.28 (s, 2H, CHJ, 
6.84-7.75 (m, 4H, Ar-H), 8.15 (s, lH, -CH=), 
8.32 (s, lH, OH) 

2-EthoxycarbonylmethylthioJ-(Chydroxyphenyl)carbonylmethylthio-1,3,4-thiadiazole (le),- 
To a solution of 2-ethoxycarbonylmethylthio-5-mercapto-1,3,4-thiadiazole (23.6 g, 100 mmol) in 
ethanol (200 ml) solid potassium hydroxide (5.6 g, 100 mmol) was added at room temperature, and 
stirring was continued for 15 min. 2-Bromo-4'-hydroxyactophenone (21.5 g, 100 mmol) was then 
added and the mixture was refluxed with vigorous stirring for 30 min. Then it was filtered and the 
filtrate chilled overnight. The crystalline solid which formed was collected to give 23 g (63%) of le 
as colorless needles, mp. 157-159' (EtOH). 
MS (70 ev), m/z (%): 370 (3, M+), 325 (I), 250 (2), 236 (3), 121 (loo), 107 (7), 65 (9), 45 (4), 32 
(l8), 29 (14). 
Anal. Calcd. for C,,H,,N,O,S,: C, 45.39; H, 3.81; N, 7.56. Found: C, 45.40, H, 3.75; N, 7.64 

2-Ethoxycarbonylmethylthio-5-(4-butoxyphenyl) carbonylmethylthio-l,3,4- thiadiazole (lg).- To 
a solution of le (11.1 g, 30 mmol) in ethanol (100 ml) solid potassium hydroxide (1.7 g, 30 mmol) 
was added at room temperature, and stirring was continued for 15 min. Butyl bromide (4.1 g, 30 
mmol) was then added and the mixture was refluxed with stirring for 8 hrs. Then it was filtered and 
the filtrate chilled overnight. The crystalline solid which formed was collected to give 6.0 g (47%) of 
lg as colorless needles, mp. 100-102°(EtOH). 
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FDMS, m/z: 426 (M+). 
IR (KBr), v (cm-I): 1740 (EtOC=O), 1675 (Arc=O), 1600 (C=N)cm-’. 
‘HNMR (DMSO-d,, TMS): 6 0.92-1.88 (m, 10H, 2CI-4 + 2CI-4,3.98-4.22 (m, 6H, 3CI4), 5.00 (s, 
2H, ArCOCI-$), 6.98-7.00 (m, 4H, Ar-H). 
a. Calcd. for C18q2N204S3: C, 50.68; H, 5.20 N, 6.56. Found: C, 50.61; H, 5.22; N, 6.46 

2-Methoxycarbonylmethylthio-5-arylthiazolo[2~-b]-1~,4-thiadiazol~um Perchlorates (3). 
General Procedure.- Compound 1 (2 mmol) was added to freshly prepared PPA9 (20 g). The 
reaction mixture was heated in an oil bath at 160-170” and at 50 mmHg for 8 hrs. It was cooled to 
room temperam and taken up in hot water (50 ml). After filtration it was treated with perchloric 
acid (70%, 2 ml) and cooled. The solid which separated was collected and dissolved in methanol (10 
ml). Perchloric acid (70%, 0.5 ml) was added to the solution and the mixture was refluxed for 30 
min. After filtration the filtrate was chilled overnight. A crystalline solid was formed. It was 
separated by filtration and washed several times with cold methanol to give pure product 3. The 
yields, melting points and analytical data are shown in Tables 1 and 2. 
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