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[Bis(acetoxy)iodo]benzene/Trimethylsilyl Isothiocyanate Reagent Combination. Synthesis

of 1,2-Dithiocyanates.
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Abstract: Novel and direci thiocyanation of alkenes using {bis{acetoxy)iodojbenzene/irimethyisilyl
isathiocyanate reagent combination has been developed. © 1998 Elsevier Science Ltd. All rights reserved

In the recent past years, the combination of the hypervalent I(IIT) reagents with trimethylsilyl derivatives
of inorganic anions was exploited to develop new synthetic methods in organic chemistry.! The insight into the
mechanism pointed to the formation of new hypervalent reagents, such as [bis(cyano)iodo]benzene by reaction
of (PhIO), with trimethylsilyl cyanide, which is a crystalline solid, stable at room temperature under nitrogen for
several weeks.* Other derivatives, usually prepared in sifu, have been demonstraied to perform interesting
reactions by a simple and efficient met‘nodoiogy ?
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[bis(acetoxy)iodo]benzene (BAIB) with trimethylsilyl isothiocyanate (T MSNCS) as reagent combinatio
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facile synthesis of 1.2-dithiocvanates from alkenes (Scheme 1, Table
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Scheme 1

Since the manipulation of the thiocyanate group gives an easy access to various sulfur functional groups®
and sulfur containing heterocycles,’ the direct thiocyanation of alkenes is a valuable transformation.®

Treatment of primary alkenes with BAIB and TMSNCS in CH:Cl, leads to the formation of 1,2-
dithiocyanates as a single product in high yields (Table 1, Entries 1,3). In cyclic alkenes (1ame , Entries 4, 5)

the addition has been found to proceed in stereospecific manner, provwmg omy Inc trans diastereoisomer, in
agreement with prevmus reports of thxocyanogen addmon to olefinic double bonds.”
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S proccss, gave lowgr ynel,ds of the corresponding 1,2-
dlthlocyanates Electron poor alkenes were recovered unreacted from the reaction mixture.
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Table 1. Thiocyanation of alkenes with BAIB/TMSNCS.*

Entry Substrate Yield (%) a. Typicai experimenial procedure: the aikene (i mmoi) was
1 loctene 20 added to a solution of BAIB (1.5 mmeol) and TMSNCS (3
— mmol) in CH,Cl, (2 ml); the resulting reaction mixture was

2 (E)-4-octene 80" stirred at room tempcraturc for 12-24 hours, after which the
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7 yi ;’ o5 Na;S,0; and NaHCO;. The usual workup afforded pure

cyclohexene products.

5 1-methylcyclohexene 55° b. 3 :1 diastereomeric mixture.

6 dihydropyran 70 (cis:trans 1:1) | ¢. Only the frans adduct was obtained.

= ~ed d  Additional 10% of PhCHIOANCH.SCN and 15% of

7 styrene 25 d. Additional 10% of PhRCH{OAc)CH,SCN and 15% of

— ~ - — PhCH,CH(SCN), were isolated.

3 p-methoxystyrene 20 e. 40% of p-MeOCsHsCH,CH(SCN), was isolated.
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hypervalent iodine (IIT) atom (Eq 1). The formation of [bis( th!ocya_no)inde nzene A by reaction between

[bis(chloro)iodo]benzene and lead thiocyanate has been described.® However, the compound was reported to be
unstable. Our experiments were designed to use the thermodynamically favoured silicon-oxygen bond as driving
force toward the formation of the hypervalent reagent, such as A (Eq. 1).
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Our studies broaden the utility of the hypervalent iodine (IID reagents, onenmg new routes to svnthetlc
applications in organic chemistry. We are currently investigating other aspects of this reaction and its
mechanism.
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