Tetrahedron Letters, Vol.31, No.16, pp 2327-2330, 1990 0040-4039/90 $3.00 + .00
Printed in Great Britain Pergamon Press plc

REGIOCHEMISTRY AND STEREOCHEMISTRY OF THE COUPLING OF
PHENYLTHIOPENTADIENYL METALS WITH C-ELECTROPHILES

S. Florio*, L. Ronzini, R. Sgarra

Laboratorio di Chimica Organica, Dipartimento di Biologia,
Universita d4i Lecce, Via Monteroni, 73100 Lecce, Italy.

Abstract. Phenylthiopentadienyl anions 2 couple with MeI and

cyclopentanone either regioselectively and stereoselectively
to give 3a and 4a respectively. With aldehydes the regioche-

mistry and stereochemistry is affected by the counterion of 2,
furnishing a-, y- or e-regioisomeric alchools.

While thiocallylic anions represent as an increasingly important tool
in synthetic organic chemistry,l heteroatom stabilized dienylanions ha-
ve been much less explored notwithstanding the potential of such reagents
as precursors of functionalized dienes, which are of great interest either
as such and in Diels-Alder cyclization.

Specifically, the regiochemistry and the stereochemistry of the cou-
pling of phenylthiopentadienyl anions with C-electrophiles have been very
little studied.?

As part of our researches3 regarding the C-C bond forming reaction of
hetercarylmethyl metal compounds, we have undertaken a detailed investigation
of the coupling reaction of phenylthiopentadienyl anions 2 with C-electro~
philes paying particular attention to the involved regiochemistry and stereo-
chemistry.

Phenylthiopentadienyllithium 2a was readily prepared through lithiation
(BuLi, THF, -78°C) of (2)-phenyl-pentadienyl sulfide 1 which in turn was
synthesized by Nickel-complex activated cross-coupling of (2)-1l-bromo-2-phe-
nylthio-ethene with allylmagnesium bromide. 4

Treatment of phenylthiopentadienyllithium 2a with methyl iodide in THF
at -780¢c and subsequent guenching with aqueous sat NH4Cl furnished the (E)-
a-regioisomer 3a in a regioselective and stereoselective fashion.

Completely a-regioselective was also the reaction of 2a with cyclopen-
tanone leading to the alcohol 53.2 This is noteworthy as phenylthiocallylli-
thium is known to react with ketones at the a-~ and y-position5 and alkyl-
thicallyllithiums mainly at the -y-position.6 Moreover, this reaction tur-
ned out to be also stereoselective as the alcohol 4a adopted a (2) geometry.7

Similarly, cyclopentanone reacted with phenythiopentadienyl copper ggs
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and phenylthiopentadienyltriethyllithium borate8 2d in a regioselective and
stereoselective manner leading to the alcohol 4a (2). (See table) It must
be noticed that alcohol (2)-4a showed a propensity to undergo a 1,5-isome-
rization to give 4b.

Surprisingly, the reaction of the cyclopentanone with phenylthiopenta-
dienylzinc bromide? 2b afforded the alcohol 4c as the major product toge-
ther with the y-regioisomeric alcohol (E)-4d. It is reasonable to think that
compound 4c comes from a coupling reaction of 2b with acetaldehyde that
likely arises from the ring cleavage of THF. 9

The regiochemistry and the stereochemistry of the coupling reaction of
the phenylthiopentadienyl metals 2 with aldehydes turned out to be depen-
dent either upon the counterion of 2 and the aldehyde.

Indeed, the reaction of 2a with benzaldehyde occurred with very poor
regioselectivity affording an almost 1:1 mixture of the a- and e-regioiso-
mers 5a and 5b.

The reaction of 2,6-dichlorobenzaldehyde with 2a was still not regio-
selective, but afforded the y- and e-regioisomers 6b and 6c.

The reaction of 2,6-dichlorobenzaldehyde with phenylthiopentadienyl-



2329

zinc bromide 2b was highly 7-regioselective leading to the regioisomeric
alcohels 6a of exclusive (E)-geometry and €b (E + 2).

No reaction took place when 2,6-dichlorobenzaldehyde was treated with
phenylthiopentadienylmagnesium bromide8 2e, but a satisfactory a-regiose-
lective coupling occurred with phenylthiopentadienyl copper 2c furnishing
the alcohols 6a (E) and 6b (E + 2).

Very poor regioselectivity was observed in the case of the reaction of
2,6-dichlorobenzaldehyde with phenylthiopentadienyltriethyllithium borate 24
leading to the a-, Y~ and e-regioisomers 6a (2), 6b (2 + E) and 6c.

This reaction was highly stereoselective in the a-regioisomer, as it was of
(2) geometry exclusively. (2)-6a appeared to be very prone to give 1,5-
-isomerization yielding (2Z,2)-6d.

In conclusion, the present paper shows that the coupling of phenylthio-
pentadienyl anions 2 is a-regioselective with cyclopentanone whatever the
counterion. The reaction is also stereoselective as only the Z-isomers
form.10 1n contrast, the coupling of 2 with aldehydes can be made regiose-
lective depending upon the counterion.

Our results are, in our opinion, of considerable importance from the
synthetic standpoint as we can prepare phenylthiopentadienyl carbinols of
a given geometry and stereochemistry of potential application in synthetic
organic chemistry.
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(CNR) and Ministero Pubblica Istruzione (Rome) for financial support of this
research.

Table. Reactions of pentadienyl metals 2 with electrophiles in THF at -78°cC

Pentadienyl Electrophile Reaction Overall
metal product (%) vield (%)

2a Mel (E)-3a (100) 88

2a Cyclopentanone (2)-4a (100) 73

2c " (Z)-4a (95) 68

28 " {Z)-4a (100) 30

2b " 4c (83) 30
(E)-44 (17)

2a PhCHO 5a (45) 57
5b  (55)

2a 2,6-dichlorobenzaldehyde (2)-6b (46) 67
6c (54)

2b " (E)-6a (11) 73
(E+2)-6b (89)

2c " (E)-6a (66) 84
(2+E)-6b (34)

2d " (2)-6a (41) 76
(2+E)-6b (18)
6¢c (41)
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