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Summary

Various aliphatic organoboron derivatives were transmetalated to the corresponding dialkylzincs using
diethyl- or dimethyl-zinc. This allows an access to zinc reagents not readily available by standard methods.
Didecylzinc obtained by this method adds with good enantioselectivity (83 % ee) to PRCHO in the presence
of catalytic amounts of (IR, 2R)-1,2-bis-(trifluorosulfonamido)cyclohexane.

Zinc organometallics have an excellent functional group tolerance and display a good reactivity toward
electrophiles in the presence of Cul, Pd2 or Ti3 catalysts. Most organozinc reagents are prepared by the
direct insertion of zinc dust!-# to organic halides or by an iodine-zinc exchange reactionS. Herein, we report
our preliminary results for the preparation of new organozinc compounds using a boron-zinc
transmetalation. Whereas this reaction has proven its utility for the synthesis of allylic® or alkenyl? zinc
derivatives, it has not been applied to the preparation of dialkylzincs8. The B/Zn transmetalation would be
of great synthetic utility since it would be equivalent to the hydrozincation of alkenes? (eq. 1). Our first
result shows that an alkylboronic pinacol ester such as 1a reacts with Et2Zn (5 equiv., neat, 70 °C, 17 h) and
produces, after distilling off the excess of EtzZa (0.1 mm Hg, 50 °C), pure Hex2Zn, After a transmetalation
to the corresponding copper species with CuCN - 2 LiCll, PhCOCI (0.7 equiv., 0 °C, 2 h) is added, leading
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to the expected ketone 3a in 98 % yield (Table I). It was desirable to use milder reaction conditions for the
B/Zn exchange and we found that dithiaborolanes1O0 like 1b-1d (Table I) react with EtyZn in hexane within
10 minutes at 0 °C. Some additional functionalitics are tolerated in the boron derivatives (t BuS, TiPSO) and
the corresponding copper reagents react in satisfactory yields with benzylideneacetone and ethyl a-
(bromomethyl)acrylate (see 3b-d of Table I). Further, we found that diethylalkylboranes, which are readily
prepared by hydroboration1 1 undergo a fast transmetalation with EtzZn or Me;Zn. The by-products are
highly volatile boranes which are easily removed from the reaction mixture under vacuum. The method
allows the conversion of readily available olefins such as (1S)-(-)-B-pinene, (R)-(+)-limonene or (+)-
camphene to the valuable zinc reagents 2e-g. Their reaction with electrophiles such as an iodoalkyne (see 3h
and 3m), 3-iodocyclohexenone!2 (see 3i and 3k), a nitroolefin (see 3j) or ethyl o~(bromomethyl)acrylate13
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(see 31) proceeds in satisfactory yields after a transmetalation with CuCN - 2 LiCl! (Table I). Also, the
preparation of 1,n-dimetallic reagents is possible14. Thus, the hydroboration of 2,3-dimethylbutadiene with
Et,BH (-78 °C to 25 °C, 7 h) provides an intermediate 1,4-diboron derivative 13 which after transmetalation
with Me,Zn (6 equiv.) smoothly produces the zinc dimetallic 4 (0 °C, 10 min). The allylation of 4 furnishes

the bis-acrylate § in 80 % yield (diast. ratio: 2 : 3; eq. 2). CO.Et
Me  Me ) k,BBr, NaH _1) GueN -2 L1 Me
) Q -78°C1025°C, 7h _ 2 oza @
2) MeyZn, "') Me
0 °C, 10 min,
hexanes -78 °c 10 25 °C, COEt 8
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Interestingly, primary trialkylboranes also undergo a fast transmetalation in hexane with Et2Zn or
preferentially MezZn (0 °C, 10 min). All the three alkyl groups are transfered from boron to zinc (Table I).
Dialkylzincs prepared in this manner can be added enantioselectively to unsaturated aldehydes. Thus the
reaction of DecsZn (3 equiv.) with PhCHO (1 equiv) in the presence of (1R, 2R)-1,2-bis-
(trifluorosulfonamido)-cyclohexane 6 (8 mol %)3,32 and Ti(OiPr)4 (2 equiv.) provides the benzylic alco-
hol 7 in 82 % yield and 83 % ee (eq. 3) determined by preparing the corresponding mandelate16.

PhCHO (1 equiv.)

1) BHg- SMe; THOIPr), (2 6quiv) oH ®
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In summary, we have shown that various aliphatic organoboron compounds undergo a transmetalation with
Et;Zn or Me;Zn17 leading to dialkylzincs which are not always readily available by standard methods18,
We are currently studying the stereochemistry of the transmetalation, its applications to the preparation of
polymetallic zinc reagents and the use of the dialkylzincs obtained in asymmetric syntheses.
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Table I. Products Obtained by the Reaction of Dialkylzincs Prepared by a Boron-Zinc Transmetalation
with Electrophiles in the Presence of CuCN - 2 LiCl,
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Table L (continued)
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a) Isolated yields of analytically pure products characterized by IR, !H and 13C-NMR, mass spectra and
elementary analysis. b) B/Zn exchange performed with Et;Zn. ©) B/ Zn exchange performed with

MezZn.
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