This article was downloaded by:

On: 25 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

- =0 Sl eunaof | Journal of Sulfur Chemistry
TR Publication details, including instructions for authors and subscription information:
http://www.informaworld.com/smpp/title~content=t713926081

A novel and direct synthesis of thiolesters using cyanuric chloride under

mild conditions

B. P. Bandgar?; S. S. Pandit®

 Organic Chemistry Research Laboratory, School of Chemical Sciences, Swami Ramanand Teerth
Marathwada University, Nanded, (M.S), India ® P.G. Department of Chemistry, Padmashri Vikhe Patil
College, Ahmednagar, (M.S), India

Adjsiwisy) Jnying

To cite this Article Bandgar, B. P. and Pandit, S. S5.(2004) 'A novel and direct synthesis of thiolesters using cyanuric
chloride under mild conditions', Journal of Sulfur Chemistry, 25: 5, 343 — 346

To link to this Article: DOI: 10.1080/17415990412331317928
URL: http://dx.doi.org/10.1080/17415990412331317928

PLEASE SCROLL DOWN FOR ARTICLE

Full terms and conditions of use: http://ww.informaworld. confterns-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, |oan or sub-licensing, systematic supply or
distribution in any formto anyone is expressly forbidden.

The publisher does not give any warranty express or inplied or make any representation that the contents
will be conplete or accurate or up to date. The accuracy of any instructions, formul ae and drug doses
shoul d be independently verified with primary sources. The publisher shall not be liable for any |oss,
actions, clainms, 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=t713926081
http://dx.doi.org/10.1080/17415990412331317928
http://www.informaworld.com/terms-and-conditions-of-access.pdf

12:13 25 January 2011

Downl oaded At:

J. Sulfur Chemistry .
Vol. 25, No. 5, October 2004, 343-346 Taylor & Francis

RESEARCH ARTICLE

A novel and direct synthesis of thiolesters using
cyanuric chloride under mild conditions

B. P. BANDGAR*" and S. S. PANDIT*

fOrganic Chemistry Research Laboratory, School of Chemical Sciences, Swami Ramanand
Teerth Marathwada University, Vishnupuri, Nanded, 431606 (M.S) India
P.G. Department of Chemistry, Padmashri Vikhe Patil College, Pravaranagar (Loni. Kd.)
Tal. Rahata. Dist. Ahmednagar, 413713 (M.S) India

(Received 12 April 2004; in final form 28 August 2004)

A direct synthesis of thiolester from carboxylic acids and thiols under mild
conditions using cyanuric chloride as an inexpensive and readily available
reagent is described.

Keywords: Cyanuric chloride; Carboxylic acid; Thiols; Thiolester; Mild
conditions

1. Introduction

The thiolester, an important functional group in organic synthesis [1], is used to prepare
carbon—carbon bonds and numerous other functionalities. Thiolesters are activated carboxylic
acid derivatives, which exhibit acylating properties similar to those of acid anhydride [2].
Resin bound thiolesters are used as “traceless” linkers in solid phase synthesis [3]. In general,
thiolesters have found widespread application in synthetic chemistry as precursors to aldehy-
des, ketones, acids, esters, lactones, amides, and heterocycles [4].

Thiolesters are usually prepared by condensation of a thiol and an acid chloride. Various
improved methods have been developed for their direct preparation from carboxylic acids [5].
This protocol in effect requires activation of the acid. There are numerous activating agents,
including trialkylthioborane [5a], phenyldichlorophosphonate [5b], tri-n-butylphosphine [5c],
diethyl phosphorocyanidate or diethyl phosphorazidate [Sd]. Amides have also been converted
into thiolesters using aluminium thiophenoxide or boron thiophenoxide [Se]. Recently, phos-
gene [5f] was also used for the preparation of thiolesters. These existing reagents are very
expensive and procedures require tedious work up or, occasionally, the isolation of interme-
diates. Therefore, there remains reason to search for a new and inexpensive reagent. Some of
the methods using NBS [6a], Zn [6b] and N-methylbenzene thiazolium trifluoromethanesul-
fonate [6¢] proceed through the intermediacy of an acid chloride [6d, 6¢e], involving use of
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the aggressive reagent SOCl,. We report here the use of 2,4,6-trichloro-1,3,5-triazine for the
direct conversion of carboxylic acids into the corresponding thiolester under mild conditions
(scheme 1).
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2. Results and discussion

Our strategy involves enhancement of the reactivity of the carbonyl group of the acid
moiety using 2,4,6-trichloro-1,3,5-triazine (cyanuric chloride). The carboxylic acid was first
allowed to react with 2.4,6-trichloro-1,3,5-triazine in dichloromethane in the presence of
N-methylmorpholine; the hydrogen chloride generated is absorbed by the amine. The resulting
reaction mixture containing activated carboxylic acid was further treated with aliphatic as well
as aromatic thiols at room temperature to afford the corresponding thiolester in good to excellent
yields. The results are summarized in table 1. The methodology is general as aliphatic, aromatic,

Table 1. Cyanuric chloride mediated synthesis of thiolesters from carboxylic acids and thiols.

Time Yield
Entry Carboxylic acid Thiol Product (min) (%)™P Ref.c
1 PhCOOH PhSH PhC(O)SPh 30 93 5
2 p-Cl[C¢H,JCOOH  PhSH p-Cl[CsH,4]C(O)SPh 270 89 5
3 p-NO,[C¢H,]JCOOH PhSH p-NO,[CsH4]C(O)SPh 360 75 7
4 2,4-Cl,[C¢H3]COOH PhSH 2,4-Cl,[C¢H3]C(O)SPh 360 75 7
5  p-Me[C¢H4]JCOOH  p-Me[C¢H4]JCOOH p-Me[CsHy]C(O)S[CsHylp-Me 30 84 5
6 PhCH=CHCOOH PhSH PhCH=CHC(O)SPh 30 90 3
7 PhCH,COOH PhSH PhCH,C(O)SPh 40 86 7
8 PhOCH,COOH PhSH PhOCH,C(O)SPh 100 80 7
9 0-[C¢H4]J(COOH),  PhSH 0-[C¢H4](C(O)SPh), 30 79 7
10 m-[C¢H4](COOH), PhSH m-[CsH4](C(O)SPh), 30 76 7
11 p-[CsH;]J(COOH),  PhSH p-[CsH,41(C(O)SPh), 30 80 7
12 PhCH(OH)COOH  PhSH PhCH(OH)C(O)SPh 55 88 ¢
13 PhCOOH CH;(CH,);SH PhC(O)S(CH,);CH; 45 79 5
14 PhCOOH PhCH,SH PhC(O)SCH,Ph 45 89 7
15 CH;(CH,)sCOOH  PhSH CH;(CH,)6C(O)SPh 55 87 5
16 3-[CsH5sN]COOH CH;(CH,);SH 3-[CsH5N]C(0)S(CH,);CH;3 80 &4 7

2 Yield of isolated product. "Products characterized by comparison of their mp or bp with authentic samples.
Published physical and spectral properties. ¢Spectroscopic data for 12 is given in the Experimental section.
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heterocyclic and dicarboxylic acids are smoothly converted into the corresponding thiolester
using alkyl and ary] thiols.

Our method is superior to other methods because the carboxylic acid group can be converted
directly into the thiolester at room temperature without converting the carboxylic acid into an
acyl chloride. Importantly, cyanuric chloride is a safe, inexpensive and readily available reagent
in comparison with some of the reported reagents.

In conclusion, a convenient and straightforward general protocol has been developed
to convert various carboxylic acids directly into the corresponding thiolester under mild
conditions. All chemicals used are commercially available and inexpensive.

3. Experimental

General procedure: To a solution of cyanuric chloride (3 mmol) in dichloromethane (30 ml),
N-methylmorpholine (10 mmol) was added at 0-5°C under continuous stirring. A white
suspension was formed and to this reaction mixture a solution of mandelic acid (9 mmol)
in dichloromethane (10 mL) was added. After 3 hours the reaction mixture was filtered through
Celite® and to this filtrate a solution of thiophenol (9 mmol) was added at room temperature
with constant stirring. After completion of the reaction (TLC), the mixture was washed with
NaHCO;3; (10%, 2 x 10 mL) and then with water (2 x 10mL). The organic layer was dried
with anhydrous Na;SO4 and removal of the solvent under reduced pressure furnished the
crude product, which was further purified by column chromatography (light petroleum).

12: mp 98°C, IR (KBr) (cm™!): 746, 836, 907, 1011, 1107, 1207, 1397, 1438, 1695, 3260;
'"H NMR (300 MHz, CDCl3) & (ppm): 3.8 (s, 1H, OH); 4.6 (s, 1H, CH); 7.24-8.1 (m, 10H,
Ar-H); Analysis, calcd. (%) for C14H,0,S (244.227): C, 68.85; H, 4.91; S, 13.12. Found (%):
C,67.98; H,5.21; S, 13.52.
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