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The Pt-catalyzed decarbonylative thienylthiolation of termi-
nal alkynes by thienylthioesters took place regio- and stereose-
lectively under toluene reflux to give vinylsulfides with cis-
thienyl group at S-carbon in moderate to good yields.

Transition-metal catalyzed simultaneous introductions of
carbon and heteroatom functionalities to C—C unsaturated bonds
have provided straightforward strategies to produce highly func-
tionalized organic compounds. The carbosilylation,! carbostan-
nylation,” and carbochlorination® of alkynes are among the most
successful examples. On the other hand, we have recently dis-
closed that the Pt-catalyzed regio- and stereoselective carbothio-
lation of terminal alkynes has been achieved by exploiting con-
trastive reactivities of C and S ligands on Pd and Pt complexes.*
The basic concept is shown in Scheme 1, comprising: (1) gener-
ation of platinum complex 1 having C—Pt—S moiety produced af-
ter the Pd-catalyzed C—S bond-forming reactions,’ (2) conver-
sion of 1 into the vinyl complex 3 possessing C-Pt-C
fragment by the cis-insertion of HCCR (2) into the Pt-S bond
of 1 with Pt bound at the terminal position,® and (3) subsequent
C—C bond-forming reductive elimination from 3 to afford vinyl
sulfide 4 with regeneration of Pt(0) complex.”® For example, the
Pt-catalyzed arylthiolation and vinylthiolation of 2 were realized
using CC(O)SAr (C = aryl or vinyl) with the Pd-catalyzed
decarbonylations as model reactions.’
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Scheme 1. Strategy for carbothiolation of alkynes.

Herein we wish to report on the thienylthiolation, an extend-
ed type of Pt-catalyzed carbothiolation using thienylthioesters
(5) as substrates (Eq 1).
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First, the reaction of (2-thienyl)C(O)SPh (5a, 1.0 mmol)
with 1-octyne (2a, 1.2mmol) in toluene (0.5 mL) was carried
out in the presence of Pt(PPhs), (0.05 mmol) under reflux for
24h. The anticipated Z-(2-thienyl)CH=C(n-C¢H,3)(SPh) (4a)

was obtained in 88% yield together with 7% of (2-thienyl)-
(n-CeH,3)C=CHCH=C(SPh)(n-C¢H,3) (6a) (Entry 1 in

Table 1. Pt-catalyzed thienylthiolation of 2 by 5°
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45 (1.0 mmol), 2 (1.2 mmol), and Pt(PPh3), (0.05 mmol) in tol-
uene (0.5mL) at 110°C for 24h. ®7% of (2-thienyl)RC=
CHCH=C(SPh)(R) (6a). °2.5 mmol of 2g, 24 h in a sealed tube.
9Not detected. *CH,=C(SPh)(CH,Br) (12%).
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Table 1).!° However, neither isomer of 4a nor thioether (2-thie-
nyl)SPh (7a) was detected.!! It must be noted that Pd-complex
also possessed some catalytic ability in the present thienylthiola-
tion: 38% of 4a as well as 25% of 7a and 2% of 6a was produced
when Pd(PPhs), was employed as a catalyst. The scope and lim-
itations of the present Pt-catalyzed thienylthiolation of alkynes
were summarized in Table 1. Phenylacetylene and its derivative
(2b and 2c¢) also underwent the thienylthiolation to give the cor-
responding decarbonylative adducts 4b and 4¢, which have sig-
nificantly extended 7r-conjugation systems in moderate yields
(Entries 2 and 3). Some functional groups such as cyano and hy-
droxy groups were tolerant toward the present transformation
(Entries 4 and 5). When an alkyne (2f) with a tethered olefin unit
was employed, the chemoselective addition took place at the tri-
ple bond (Entry 6). The reaction using trimethylsilylacetylene
(2g) gave the thienylthiolation product in good yield (Entry 7).
However, internal alkyne (2h) and propargyl bromide (2i) were
totally ineffective (Entries 8 and 9). The 3-thienylthiolation us-
ing (3-thienyl)C(O)SPh (5b) also occurred to give the corre-
sponding adduct 4j in 84% yield (Entry 10). The compounds
such as (2-thienyl)C(O)(SC¢H4OMe-p) (5¢) and (2-thienyl)-
C(O)(SC¢H4Cl-p) (5d) also can be used as reagents for thie-
nylthiolation of 2 (Entries 11 and 12).
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Scheme 2. A Plausible reaction route.

A plausible reaction route is shown in Scheme 2, which in-
cludes the oxidative addition of 5 to Pt(0) to form Pt(C)[C(O)-
SAr] (C = thienyl) (8), decarbonylation to give the complex 9,
insertion of 2 into the Pt-S bond to furnish 10, and subsequent
reductive elimination of 4 from 10 with regeneration of Pt(0).
In fact, when the reaction of 5a (0.01 mmol) with Pt(PPhs),
(0.01 mmol) was carried out in toluene-dg (0.5 mL), the oxida-
tive addition of 5a to Pt(PPhs), proceeded at ambient tempera-
ture to give a mixture of trans-Pt(SPh)[C(O)(2-thienyl)](PPh3),
(8a) (45%) and it’s dimeric (PPhj)[(2-thienyl)C(O)]Pt(u-
SPh),Pt[C(O)(2-thienyl)](PPh3) (8a") (55%) after 1.5 h. The de-
carbonylation required more stringent conditions; leaving the so-
lution of 8a and 8a’ at 110°C for 1h afforded decarbonylated
complexes trans-Pt(SPh)(2-thienyl)(PPh3), (9a) (30%) and (2-
thinyl)(PPh3)Pt(-SPh),Pt(2-thienyl)(PPhs) (9a’) (70% based
on Pt). Finally, heating the solution for 6h after the addition
of 2a (0.012mmol) at 110°C resulted in the formation of 4a
in 89% yield.

In conclusion, this paper revealed that the Pt-catalyzed
carbothiolation prototype also could be successfully applied to
the novel thienylthiolation. Further study to testify the generality
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of carbothiolation chemistry is now under investigation.

Thanks are due to the Instrumental Analysis Center, Faculty
of Engineering, Osaka University, for assistance in obtaining
mass spectra with a JEOL JMS-DX303 instrument.
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