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Various aliphatic O~@k.h?OPl ddVatiV~S were tratmwalated t0 the COtTCSpOl&l~ &lkylSincs using 
diethyl- or dimethyl-zinc. This allows an access to sine reagents not readily available by s&an&d methods. 
Didecylzinc obtained by this method ada with good enandoselectivity (83 % cc) to PhCHO in the presence 
of camlytic amounts of (IR, 2R)-I2-bis-(~i~~r~~~~)~~~. 

Zinc organometallics have an excellent functional group tolerance and display a good reactivity toward 

electrophiles in the presence of Cul, Pd2 or ‘II3 catalysts. Most organozinc reagents are prepared by the 

direct insertion of zinc d&v4 to organic halides or by an iodine-zinc exchange react&. Herein, we qort 

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 ally0 or alkeny17 zinc 

derivatives, it has not been applied to the preparation of dialkylzincs*. The B/Zn transmetaladon would be 

of great synthetic utility since it would be equivalent to the hydrozincation of alkenes9 (eq. 1). Our first 

result shows that an alkylboronic pinacol ester such as la reacts with Et2Zn (5 equiv.. neat, 70 “C, 17 h) and 

produces, after distilling off the excess of EtzZn (0.1 mm Hg, SO ‘C), pure Hex@. After a tzansmualation 

to the corresponding copper species with CuCN - 2 L,iCll, PhCOCl(0.7 equiv., 0 ‘C, 2 h) is addal, leading 

?’ ZnH. , P’ \ lb CuCN.2LiCl 7’ 

R24 . 
__-_---Z--e (eH+2”2 2, ~--E+ ~~ -- - R2+E (1) 

to the expected ketone 3a in 98 96 yield (Table I). It was desirable to use milder reaction conditions for the 

B/Zn exchange and we found that dIthiiborAnesl0 like lb-ld (Table I) react with Et& in hexane within 

10 minutes at 0 ‘C. Some additional functionalities are toletated in the horon duivatives (r BuS, ‘IEPSO) and 

the corresponding copper reagents react in satisfactory yields with hcnxylideneacetone and ethyl a- 

(bromomethyl)ac+te (see 3b-d of Table I). Further, we found that diethylalkylboranes, which ate readily 

prepared by hydmborationl 1. undergo a fast transmetalation with EtzZn cr Me&t. The by-pmducts are 

highly volatile boranes which are easily removed from the reaction mixtme under vacuum. The method 

allows the conversion of readily available olefins such as (lS)-(-)-B-pinene, (R)-(+)-limonene or (+j 

camphene to the valuable zinc reagents 2e-g. Their reaction with electrophiles such as an iodoa&me (see 3h 

and 3m), 3-iodocyclohexenonel2 (see 3i and 3k), a nitroolefin (see 3j) or ethyl a-~yl)acrylatel3 



(see 31) proceeds in satisfactory yields after a transmetalation with CuCN - 2 LiCll (Table I). Also, the 

preparation of 1 ,ndimetallic reagents is possible 14. Thus, the hydtoboration of 2,3dimethylbutadiene with 

EtzBH (-78 “C! to 25 “C, 7 h) provides an intetmediate l&diboron derivative15 which after transmetalation 

with Me,Zn (6 equiv.) smoothly produces the xinc dimetallic 4 (0 OC, 10 min). The allylation of 4 furnishes 

the bis-acrylate 5 in 80 9% yield (diast. ratio: 2 : 3; eq. 2). 
q&Et 

Me Me 

J-t 
0 “C, 10 min. 

1) CuCN.2LfCI Me 

Me (2) 

hexanas -78 “C to 25 “C, 
0.5 h 

&Et 5 

50%, dfast.ratk 2:3 

Interestingly, primary trialkylboranes also undergo a fast transmetalation in hexane with EtaZn or 

preferentially MyZn (0 ‘C, 10 min). All the three alkyl groups are transfered from boron to zinc (Table I). 

Dialkylxincs 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 (lR, 2R)-1,2-bis- 

(uifluoxosulfonamido)-cyclohexane 6 (8 mol 9b) 3Sa and Ti(GiPr)4 (2 equiv.) provides the benxylic alco- 

hol 7 in 82 % yield and 83 %I ee (eq. 3) determined by preparing the corresponding mat~delate~~. 

PbCHO (1 aquiv.) 
1) BH3. SM& TWV4 (2 equb.1 OH 

act- 
w 

2) Me2Zn (2 WW (z.1 -A toluene, -20 “c, 8 h Ph 
(3) 

__ Dee 

Oq, 10min 
52% 

Tf 0 
53 % 88, [aIDs = -17.14” 

7 

In summary, we have shown that various aliphatic organoboron compounds undergo a transmetalation with 

EtzZn or Me2Zn17 leading to dialkylxincs which am not always readily available by standard methods18. 

We are currently studying the stereochemistry of the uansmetalation, its applications to the preparation of 

polymetallic zinc magents and the use of the dialkylxincs obtained in asymmetric syntheses. 
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Table L I%uhcts Obtained by the Reaction ofDidkylzh~~ Prepred by a Baron-Zinc Transmetalation 
with Electrophiles in the Presence of CuCN - 2 LiCl. 

Boron Reagent 1 Zinc Reagent 2 Blectrophile Fbduct3 Yield (%)a 
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‘0 x 

kc-E(~) lb 

Id 2 
llPSo(CH&-8, 

S I 
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DecBEt, le 

lf 

BEtp 

If 

Me 

6 18 

&BEh 

Me 

0 lg 

&J4 

PhcOHex 3a 

0 

b, I 3f 

Bu-DOG 3g 

Ph 

Me 

0 
3k 

0 
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a) Isolated yields of analytically pure products chamcte&ed by IR. *H and lsC-NMR, mass spectra and 
elementary analysis. h) B/Zn exchange performed with Et$n. e) B/ Zn exchange performed with 
Me&l. 
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Typical procedure: Preparation of 3k (see Table I): A 25 mL Schlenk-flask equipped with a rubber 
septum was charged under argon with the borane lg (522 mg, 2.53 mmol) in hexane (5 mL) and 
cooled to 0 “C. Me$n16 (1.43 g, 1.48 mL, 15 mmol) was added at once via syringe and the solution 
was stirred at 0 “C for 10 min. The solvent, the excess MqrZn and the formed BMes were pumped 
off carefully at 0 “C!. The resulting zinc compound 2f was left at mom tempemtute under vacuum for 
1 h, dissolved in THP (5 mL) and cooled to -60 “C! (liquid Nz/ether bath). CuCN (448 mg, 5.0 
mmol) and LiCl(424 mg, 10.0 mmol) in THP (5 mL) wem added slowly, leading to an orange solu- 
tion. After warming up to 0 ‘C for 10 set (affording a black solution) and cooling back to -60 “C, 3- 
iodocyclohexenone (495 mg, 2.23 mmol, 0.88 equiv.) was added. The maction mixtute was slowly 
warmed up to -10 OC within 2 h and worked u as usual. The crude product was purified by flash 
chromatography (hexanes/ether 19:1), yielding B k (554 mg, 94 % yield) as a clear, colorless oil. 
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