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NEW ROUTE TO (Z)-ALLYLIC SULFIDES VIA A 10-MEMBERED THIOLCARBONATE
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A new synthesis of a 10-membered thiolcarbonate containing a (2)-double
bond and its conversion into (2)-allylic sulfides are described.
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{3.3] Sigmatropic rearrangement of allylic thion-esters have proven to be exceedingly
useful for the (E)-selective construction of unsaturated systemsj'2'3) In our continuing
investigation of the formation and synthetic utility of medium- or large-ring thionocarbo-

nates,4)

we have been interested in a [3.3]sigmatropic rearrangement of an 8-membered
thionocarbonate 2. Here, we report the synthesis of a 10-membered thiolcarbonate 3

containing a (Z)-double bond and its conversion to (Z)-allylic sulfides.

S on- HS—/ \(CHZ)QOH
oCopn  LD2 '
l or 0 S 4
— tert-BuLi/RX
24 0 S —_— i/
ok THF (CHz)q \f 0 < 0
1]
| 0 RS —/::\(CHZ)QOC +
1 2 3

6

Treating of a trifunctional precursor {1 with lithium diisopropylamide (LDA) (or NaH)
followed by 1-h refluxing in THF gave a 10-membered thiolcarbonate 3 containing (2)-double
bond in 73% (or 71%) yield wvia [3.3] sigmatropic rearrangement of cyclic thionocarbonate 2
formed in situ. The stereochemistry of 3 and its complete isomeric purity, after chromato-
graphy on silica gel, were determined by IR, TH-NMR [—CHa=CHbCHZS— :6 5.37 (H,) (444,
g=10,7, 8.4 and 7.4 Hz), 5.57 (H,) (dt, J=10.7 and 8.2 Hz)] and '3C-NMR data.5) The corres-
ponding (E)-isomer 3' was not detected in the crude product. This result is in contrast to
the high (E)-selectivity of allyl thiolcarbonate by the rearrangement of a linear allyl
thionocarbonate reported by Faulkner and Peterson [96.5% (E)- and 3.5% (Z)-isomer].3) The
formation of (Z)-olefin 3 can be reasonably explained by an assumption of the transition
state (Tq) disposing a 1,3-diaxial interaction rather than the more strained transition
state (T,) that would lead to the (E)-olefin 3'.6)
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Allylic sulfides have been used widely as intermediates for the formation of carbon-

carbon bonds in organic synthesis.1a) (E)-Allylic sulfides are synthesized by a variety of
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methods-” involving [3.3] sigmatropic rearrangement.1'2'3) On the other hand, the existing
methode) for tﬁe (Z)-allylic sulfides still relies on Lindlar hydrogenation of the corres-
ponding acetylenes.sa'b) Hydrolysis of 3 with sodium hydroxide in aqueous methanol at room
temperature gave (Z)-allylic thiol 49) with liberation of carbon dioxide in quantitative
yield. The reaction of the thiol 4 with electrophiles easily led to various kinds of (2)-
allylic sulfides 5 having a versatile alcohol function at the terminal position (Table 1I).
Further, treatment of 3 with tert-butyllithium followed by the addition of electrophile

Table 1
0 2N NaOH/M OH /—\ / :\
7/\/\5 - HS (CH2 L;OH —® RS (CHZ)L,OH

r.t./1 h
(quant.) 4 5
Run Reaction condition for 4 + 5 Product Yield (%)
1 MeI, MeONa, r.t./20 min, MeOH Mes~/ \(CH2)4OH 90
0]
2 2-Bromocyclopentanone SV CH.) ,OH 58
MeONa, r.t /1 h, MeOH 274

0) S\
3 2-Cyclopentenone ﬁ/ (CH,) ,OH 86

MeONa, r.t./2 h, MeOH

4 Me,NCOCL, Et,N, 4-DMAP (cat.) Me,Ncs~  \CH,) ,OH 5a 92
r.t./4.5 h, THF Y
5 Me,NCSCl, Et,N, 4-DMAP (cat.) MeZNgS;s-J \(cH,) ,0n 70

r.t./ 5 h, THF

gave unexpected (Z)-allylic sulfides 6 with a pivaloate ester function (Table II).10)
Thus, these conversions of 1 into 5 or 6 provide a new route for (Z)-allylic sulfides.

i) tert-BulLi

O s ,
Table 11 ii) electrophiles
f > RS~ \CHy 000+

-70°C, <10 min

3 6

Run Electrophile Product 6 Yield (%)

1 Benzyl bromide @'\s_/:\(crlz) 4oco—f—- 76

2 Geranyl bromide Q[_ _/=\ 81
s (CH,) ;oco—}~
3 Mel 83
MeS—/m\(CHZ) 40C0—

4 Me (CH,) I 40
2’2 Me(cuz)zs—F\(cH2)4oco+
5 2-Cyclopentenone Oﬁ A 71
S (CHZ) 4OCO+

In addition, we clarified2'11) that the (Z)-allylic thiolcarbamate 5a obtained above
underwent a ~alkylation in the presence of LDA to give 7 or 8 with complete retention of the
double bond position and stereochemistry by the metal chelating effect of the nitrogen
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atom. This regioselective alkylation stimulates interest for the stereoselective synthesis
of naturally occurring (Z)-alkenol sex pheromones.12)

We believe that the route described will add flexibility to the existing methodology
for (Z)-olefin synthesis.
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