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converted the cyclobutane into the pyran, thus demon-
strating the kinetic preference for the [2 + 2] pathway in
this series.?® Clearly, 3 is a mild Lewis acid, as these
cyclizations proceeded rapidly at —78 °C with BF;-OEt,.
Nonetheless, the potential for rationally designed im-
provements in coordinating ability and catalytic activity
have been clearly demonstrated in the superior Lewis
acidity of 3 compared to that of 1. Indeed, whereas 1 was
shown to coordinate 4-(dimethylamino)benzaldehyde at
low temperature,!'¢ it displayed no activity as a Lewis acid
in these reactions. Recently, however, Martin has reported
the use of 1 as a Lewis acid catalyst in the reduction of
carbonyl groups with a hydridosilicate.?’

(25) The stereostructure of 9 is tentatively assigned on the basis of
NOEDS experiments.

(26) (a) Takeda, T.; Fujii, T.; Morita, K.; Fujiwara, T. Chem. Lett.
1986, 1311. (b) Hayashi, Y.; Narasaka, K. Ibid. 1989, 793.

(27) Chopra, S. K.; Martin, J. C. J. Am. Chem. Soc. 1990, 112, 5342,

The synthesis and reactions of chiral, nonracemic or-
ganogermanium complexes as well as further applications
of strain release Lewis acidity will be the subject of future
reports.
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Summary: NiCl,(PPh;),-catalyzed cross coupling reac-
tions of benzylic dithioacetals with Me,SnCH,MgI give
arylethenes in good yields. The reaction may proceed
preferentially via a possible 3-trimethylstannide elimina-
tion.

B-Elimination of an organometallic species is extremely
important in transition-metal-catalyzed reactions.! We
recently reported several useful nickel-catalyzed cross-
coupling reactions of Grignard reagents with dithio-
acetals.%® Various evidence suggests that the mechanism
of this catalytic process may involve the first formation
of a carbon-carbon bond followed by an elimination step
(Scheme I).%#¢ When Me,SiCH,MgCl is employed, the
reaction Eives a facile synthesis of allyl-*® and vinyl-
silanes.3db In these cases, 5-hydride elimination is ap-
parently more favorable than $-elimination of a Me;Si
group.® Since the carbon-tin bond is weaker than the
carbon-silicon bond,? it seems conceivable that the 8-
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trimethylstannyl group might undergo facile elimination
during the course of the catalytic reactions. We have
tested this viewpoint and now describe one such elimina-
tion reaction in the nickel-catalyzed cross-coupling reac-

(6) Pereyre, M,; Quintard, J. P.; Rahm, A. Tin in Organic Synthesis;
Butterworths: London, 1987.
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Table I. Reactions of Dithioacetals with Me;SnCH, Mgl
/ E \)n
S S MC3SHCH2MgI
e
X NiCl,(PPh3); R

Ar R
1 2
1 Ar R n % yield of 2
a 2-naphthyl H 2 84
b I-naphthyl H 2 73
c 9-anthracenyl H 2 77
d 1-naphthyl Me 1 62
e 2-naphthyl Me 1 73
f Ph Ph 1 63

tions of dithioacetals with Me,;SnCH,MgI.

Treatment of benzylic dithioacetals (1) with 4 equiv of
Me;SnCH,Mgl (prepared from Me;SnCH,I” and magne-
sium) in the presence of 5 mol % NiCly,(PPhj), in refluxing
benzene for 16 h followed by usual workup and chroma-
tographic separation or distillation afforded arylethenes
2 in good yields. No trace amount of vinylstannanes or
allylstannanes was detected. The results are compiled in
Table L

As can be seen from Table I, the ring size of the di-
thioacetals had no effect on the reaction, and substrates
derived from ketones or aldehydes showed no apparent
difference in reactivity. The halogen atom on the aromatic
ring would expectedly react under the reaction conditions,?
hence, the benzylic trimethylstannyl group being intro-
duced simultaneously. Indeed, when lg and 1h were
treated with Me;SnCH,Mgl under the usual conditions,

M

S__S @&
HA
X
X
1g X=3-Br 3a X =3-Me,SnCH,
h X =2-Br b X =2-Me;SnCH,

3a and 3b® were obtained in 72% and 61% yields, re-
spectively. This observation indicated that the Me,SnCH,
moiety should be responsible for the coupling reactions and
the trimethylstannyl group will be lost in the later stage
of the reaction.

It is well-documented that the transmetalation readily
happens upon treatment with vinylstannanes with alkyl-
lithium.® It is important to investigate if such an exchange
reaction also occurs under our reaction conditions, Thus,
la was allowed to react with 4 equiv of Me;SnCH,Mgl
under the same conditions followed by quenching the re-
action mixture with D,O and the usual workup. 2a was

(7) Seyferth, D.; Andrews, S. B. J. Organomet. Chem. 1971, 30, 151.

(8) Kumada, M. Pure Appl. Chem. 1980, 52, 669.

{9) 3a. 'H NMR: 5 0.05 (s with satellites, Jg, oy = 52.3 Hz, 9 H), 2.30
(s with satellites, Jg, cyq = 61.3 Hz, 2 H), 5.19 (d, J = 10.9 Hz, 1 H), 5.70
(d,J = 17.6 Hz, 1 H), 6.66 (dd, J = 10.9, 17.6 Hz, 1 H), 6.88 (d, J = 7.3
Hz, 1 H), 7.01-7.17 (m, 3 H). ®*C NMR: §-10.6, 20.2, 113.2, 121.3, 124.8,
126.5, 128.5, 137.4, 137.7, 143.4. 3b. 'H NMR: § 0.02 (s with satellites,
JSn—CH =523 HZ, 9 H), 2.36 (s with satellites, JSn-CH =634 HZ, 2 H), 5.20
(d,J =109 Hz, 1 H), 555 (d, J = 17.3 Hz, 1 H), 6.84 (dd, J = 10.9, 17.3
Hz, 1 H), 6.91-7.10 (m, 3 H), 7.39 (d, J = 7.7 Hz, 1 H). *C NMR: 6 -9.4,
18.3, 114.6, 123.7, 125.8, 127.7, 127.9, 134.4, 135.4, 141.0.
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obtained in 85% yield without deuterium incorporation.
Furthermore, when 0.5 mmol each of 1a and 4 were treated
with 4 mmol of Me;SnCH,Mgl in the presence of 0.05
mmol of NiCl,(PPh;), under the same conditions for 16
h, a mixture of 2a (85%) and 4 (85%) was obtained. These
results suggested that, if a vinylstannane were formed from
the reaction, it would not undergo transmetallation to give
5 or the like under the reaction conditions.

Ph Ph Ar
==, = R }—-\
SnBu, Mgl (NI] SnMe,
4 5 6

Our results indicated that the active species for the
cross-coupling reactions of dithioacetals will be the
MeySnCH, moiety and the reaction may follow the general
pattern shown in Scheme I. Intermediate 6 may proceed
preferentially by B-elimination of Me;Sn group, giving 2.
The actual mode of such elimination step, however, is not
clear at this stage. Either the concerted elimination
mechanism or the stepwise radical process via the homo-
lytic cleavage of the carbon-nickel bond in 6 followed by
the elimination of a Me;Sn radical'®!! would yield the same
product.!?

In summary, we have demonstrated a possible 8-elimi-
nation of MesSn group in the nickel-catalyzed cross-cou-
pling reaction of dithioacetals with MesSnCH,Mgl. The
generality of such an elimination reaction in the transi-
tion-metal-mediated catalytic process is under investiga-
tion.
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of a catalytic amount of NiCly(PPh,), gave 8 and 9 in significant amount.
It is noteworthy that such a homolytic process is well-documented in the
nickel-catalyzed reactions (cf. Kochi, J. K. Organometallic Mechanisms
and Catalysis; Academic: New York, 1978; Chapter 13).

(12) The referees have suggested an alternative possibility that may
occur via elimination of a Me;SnSw group from a 8-sulfurated organotin
species.

Ar - MesSnS Ar
R% — . =
S SnMe, R



