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Hypervalent iodine in synthesis 56: a convenient
route for the synthesis of thiol esters via palladium-
catalysed alkylthiocarbonylation or arylthio-
carbonylation of diaryliodonium salts’

Li Wang and Zhen-Chu Chen*
Department of Chemistry Zhejiang University ( XiXi Campus) 310028 PR. China

Palladium-catalysed alkylthiocarbonylation or arylthiocarbonylation of diaryliodonium salts gives thiol esters in
good yields.

Transition metal catalysed alkoxycarbonylation of organicnium salts containing various substituents, such as methoxy,
halides is an important method for the synthesis of esteramethyl, chloro and nitro groups, were successfully reacted. The
However, to the best of our knowledge the analogous alkylthpresent method is not only suitable for the synthesis of S-aryl
iocarbonylation or arylthiocarbonylation of organic halides esters of aromatic thiocarboxylic acids but also for the synthe-
for the synthesis of thiol esters is unknoWin. the course of  sis of some S-alkyl esters of aromatic thiocarboxylic acids.

our program on the palladium-catalysed reactions of hyperva- Thiol esters have recently received considerable interest
lent iodonium salts,we found that the palladium-catalysed pecause of their importance as acylating agents in biochemi-
alkylthiocarbonylation or arylthiocarbonylation of diaryliodo- ca| processésand organic synthedisMany methods for their
nium salts can occur easily to provide a novel, convenientynthesis have been reporfesiich as the acylating reaction
route for the synthesis of thiol esters. = of thiols or their derivative$the Friedel-Crafts acylation of

In fact, simply stirring a mixture of diaryliodonium salt, ,.enes with S-aryl or S-alkyl chlorothioformafetsie alkyla-

thiol, potassium carbonate and Pd(@ﬁ’_in THF under one o of arylation of the salts of thiocarboxylic acfdbe cou-
atmosphere pressure of carbon monoxide at room temperatubﬁeing reaction of Grignard reagents with S-phenyl

gave, after work up and isolation, the thiol ester in good yleld'chlorothioformate in the presence of transition metal cata-

(Scheme 1) The results are summarized in Table 1. All prod; .o . . : ;
ucts gave satisfactory m.p., IR att-NMR spectra. lysts? or the hydrolysis of imidothioates, thioorthoestes

ketene S,S-acetal$ However, these methods use either toxic
and hazardous reagents or harsh conditions or uncommon

Pd(PPh3)4/CO starti_ng materials, thus limiting the_ir general effe_ctive access
Ar2|+BF4' + RSH ArCOSR tﬁ thiol eﬁterg. errehyv:e have prowdeﬁ a co|r|1ve_n|ent roulte for
K2C03/THF/R.T. the synthesis of thiol esters via the palladium-catalysed

alkylthiocarbonylation or arylthiocarbonylation of diaryliodo-
nium salts. The present method offers some advantages, such
as accessible starting materials, mild reaction conditions, sim-

To determine the optimum reaction conditions, we examined?le procedure and high yields.

the carbonylation of diémethoxylphenyl)iodonium tetrafluo- In conclusion, we report the first example of metal catal-
roborate withp-thiocresol. After a series of experiments, we ysed alkylthiocarbonylation or arylthiocarbonylation of
found that among the palladium catalysts tested, includingprganic halides which provides a novel convenient method for
Pd(PPY),, Pd(PPh),Cl,, PdCl, and Pd(OAc), Pd(PPk), was the synthesis of thiol esters. Furthermore, the range of useful
the best choice. The reaction was found to be general anapplications of palladium-catalysed reaction of diaryliodo-
applicable to aliphatic or aromatic thiols. Several diaryliodo-nium salts in organic synthesis has been extended.

Scheme 1

Table 1 S-Aryl and S-alkyl thiocarboxylates?

Entry Ar,I*BF,~ RSH Product Yield(%)®
1 Ph,I*BF - PhSH PhCOSPh 76
2 (p-CH,C4H,),I*BF PhSH p-CH,C,H,COSPh 72
3 (p-CH,OC¢H,),I*BF PhSH p-CH,OC,H,COSPh 70
4 (p-CICH,),I"BF - PhSH p-CIC;H,COSPh 79
5 (m-NO,C¢H,),I"BF - PhSH m-NO,C,H,COSPh 81
6 Ph,I*BF, p-CH,CH,SH PhCOSC¢H,CH,-p 77
7 (p-CH,OCGH,),I*BF, p-CH,C4H,SH p-CH,0C;H,COSC:H,CH,-p 72
8 (p-CICgH,),I"BF - p-CH,CsH,SH p-CIC,H,COSCH,CH,-p 80
9 Ph,I*BF - CsHsCH,SH PhCOSCH,CgH 65
10 (p-CH,C4H,),I*BF C,H,SH p-CH,CsH,COSC,H, 70

@ Reagent and conditions: 1 mmol iodonium salt, 1 mmol thiol, 2 mmol K,CO,; and 5mol% Pd(PPh,), in 5 ml THF at room
temperature under one atmosphere of carbon monoxide.

b |solated yields.
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Experimental
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I.R.(KBr) 3070, 3000, 2950, 1670, 1620, 1560, 1450, 1420,

1H-NMR spectra were recorded on a PMX-60 spectrometer, usingl210, 1180, 920, 820, 790, 740, 720, 700, 645%cm

CCl, as the solvent with TMS as an internal standard. IR spectra were

determined on a PE-683 Spectrophotometer. Melting points argye appreciate the financial support of the National Science

uncorrected.
General procedure for synthesis of thiol estérhe thiol

Foundation of China(Project 29472036).

(1 mmol) was added to a stirred solution of diaryliodonium Received 22 March 2000; accepted 30 June 2000

tetrafluoroborate (1 mmol), Pd(PPh (58 mg, 5 mol%)
K,CO,(276 mg, 2 mmol) and anhydrous THF (5 ml) under

Paper 00/228

one atmosphere of carbon monoxide at room temperature. Trﬁeferences

mixture was stirred at room temperature for 7 hours, evapo-
ratedin vacuoand then quenched in a saturated,8Hsolu-

tion (5 ml), extracted with ether (2 10 ml). The organic
layer was dried over anhydrous Mgs@nd evaporatedh 2
vacua The crude product was separated by preparative thin
layer chromatography on silica gel with 1:10 ethyl
acetate—hexane as eluent to afford the product, thiol ester.

S-phenyl thiobenzoate (entry fr).p. 53-55C (Lit.1256°C),
IH-NMR 7.53-7.58(m, 8H) 7.98-8.14(m, 2H); I.R.(KBr)
3020, 1675, 1490, 1450, 1200, 1030, 1000, 890, 750, 710,
680 cnt,

S-phenyl thio(4-methylbenzoate) (entry &).p. 74—78C
(Lit.13 76—77C) H-NMR 2.40(s,3H), 7.20-7.71(m, 7H)
8.00-8.20(m, 2H); I.R.(KBr) 2900, 1668, 1597,1486,
1441,1210, 1022, 895, 835, 746, 708,682tm

S-phenyl thio(4-methoxybenzoate) (entryn3)p. 93—-94C
(Lit.1* 95°C) H-NMR 3.86(s,3H), 7.00-7.60(m,7H) 7.90-
8.10(m, 2H); I.R.(KBr)2900, 1660,1595, 1430, 1250, 1160,
1020, 900, 830, 745, 675 ct 5

S-phenyl thio(4-chlorobenzoate) (entry. 4).p. 81-82C
(Lit.15 81-82C) HL-NMR 7.10-7.63(m,7H) 7.86-8.15(m,
2H); 1.R.(KBr)3040, 1665, 1605, 1482, 1451, 1389, 1086, ©
1000, 830, 802, 755, 690 cth

S-phenyl thio(3-nitrobenzoate) (entry. B).p. 130-132C
(Lit.1* 132C) H-NMR 6.91-7.65(m,6H) 8.35-8.61(m,2H)
8.92(m,1H); I.R.(KBr) 3050, 1663, 1605, 1525, 1340, 1200,
1075, 850, 800, 750, 670 ctn

S-(4-methylphenyl) thiobenzoate (entry 8).p. 73—75°C 7
(Lit.15 75°C) H-NMR 2.40(s,3H), 7.20-7.71 (m,7H)
8.00-8.20(m, 2H); 1.R.(KBr) 2900, 1670, 1570, 1440, 1300, 8
1200, 1190, 890, 800, 770, 670 Tm

S-(4-methylphenyl) thio(4-methoxybenzoate) (entrgn4).
62-64 °C (Litt® 65.5°C) H-NMR 2.40(s,3H), 3.83(s,3H)
7.00-7.70 (m,6H) 8.00-8.20(m, 2H); I.R.(KBr) 2950, 2889, 10
1660, 1590, 1560, 1495, 1450, 1415, 1300, 1260, 1160, 1020,
890, 840, 800, 720 cth 1

S-(4-methylphenyl) thio(4-chlorobenzoate) (entry ré)p. 12
108-110°C (Lit* 110°C) H-NMR 2.40 (s,3H), 7.00-7.70
(m,6H) 8.00-8.20 (m, 2H); I.R.(KBr) 2900, 1680, 1585, 1480, 13
1440, 1390, 1200, 1165, 1075, 1008, 890, 800, 716.cm 14

S-benzyl thiobenzoate (entry:9n.p.36-38°C (Lit’
37-39°C) H-NMR 4.25(s,2H), 7.00-7.50 (m,8H) 7.80-8.10 15
(m, 2H); I.R.(KBr) 3030, 2900, 1660, 1595, 1575, 1490, 1450,
1400, 1310, 1205, 1175, 1070, 1030, 1000, 910, 850, 77016
690, 650 cm.

S-ethyl thio(4-methylbenzoate) (entry :16i) (Lit.'8B.p;q 17
140-142°C), MNMR 1.15-1.40(t,3H), 2.30(s,3H), 18
2.76-3.15(q,2H), 7.15-7.20 (d,2H) 7.65-7.76(d, 2H);
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