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Acyclic functionalized alkenyl iodides are converted with high stereoselectivity to the corresponding functionalized alkenylmagnesium derivatives

by the reaction with

i-PrMgClI -LiCl between —40 and —20 °C. Functional groups such as a nitrile, chloride, iodide, and ester are readily tolerated.

The conversion of an alkenyl iodide bearing a keto group to the corresponding silylated cyanohydrin allows preparation of the corresponding
Grignard reagent affording, after acylation and deprotection, unsaturated 1,4-diketones.

Organomagnesium reagents are key organometallic inter-E/Z-mixture of alkenylmagnesium reagehtRecently, we

mediates for organic synthesi$Whereas a standard prepa-

have shown that an I/Mg exchange usinBr,Mg leads

ration of these reagents is the direct insertion of magnesiumstereoselectively to alkenylmagnesium reagéntsifortu-

to an organic halidé? this method is not suitable for the

nately, the relatively high temperature for performing the

preparation of functionalized organomagnesium compoundsexchange reaction (28C) precludes the presence of func-
because of the competitive reduction of several important tional groups and only substrates bearing a chelating oxygen

functional groupg.Furthermore, the Mg-insertion to alkenyl

atom at the appropriate position undergo the I/Mg-exchange

iodides or bromides is not stereoselective and provides anat lower temperature. Recently, we have found that the
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A yield of ca. 95-98% ofi-PrMgCI-LiCl is obtained.
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explained by the structur2 of this reagent, which displays || NG

an extra negative charge at the magnesium center enhancingpie 1. Products of Type 5 Obtained by the Reaction of

the nucleophilic properties of thePr group (Scheme 1). Polyfunctional Alkenylmagnesium Reagents witRrMgCl-LiCl
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—25°C or lower. This enhances considerably the functional ~ Se (2:98)
group compatibility and allows conversion of a variety of
functionalized alkenyl iodides of tyg&to the corresponding QCI Q o s
Grignard species4 with retention of the double bond 6 = PhSSPh — ©o1)
configuration. The reaction with various electrophiles pro- W e
vides polyfunctional alkenes of tygewith good yields and
excellent stereoselectivity (Scheme 1 and Table 1). Mo -

Thus, the reaction ofE)-1-iodo-oct-1-ene 3a; E:Z = 7' PhSSPh q (3{5917)
99:1) withi-PrMgCI-LiCl (1.1 equiv) at—40 °C gives the - s “
corresponding alkenylmagnesium reagéia) (which reacts
with various electrophiles (aldehyde, DMF, or PhSSPh) to Q'
provide the expected producGa—c with an excellent g Q] E(CHO = (92‘,‘1)
stereoselectivity (E:Z= 99:1, entries +3 of Table 1). e " '
Similarly, (Z)-1-iodo-oct-1-ene (3kE:Z = 2:98) furnishes ¢ o oN
the corresponding-alkenylmagnesium chloride), which
after reaction with an aldehyde or a disulfide leads to the ¢ 7ng EtCHO N\ g 77
cis-productssd and5e in 69—70% (entries 4 and 5). 4f HO ©%:)

The mild reaction conditions required for the I/Mg ex- Mo 5\1 P
change now allows the preparation of functionalized alken-
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entries 6 and 7), an iodidéé€, entry 8), a cyanide (entries 4g bromide 5 ©8:2)
9, 13, and 14), or an ester (entries—112). The expected

products (5f—5n) all were obtained in satisfactory to good “ EtOH
yields. 1 4g EtCHO % 82

Although a ketone group is usudllyot compatible with &)
the presence of a carbon—magnesium bond, we have found
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1-iodo-oct-1-en-3-ort€ can be readily converted into the .
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corresponding magnesium specBeand reacted after trans-
metalation with CuCN2LiCl with 3-iodocyclohexane or
benzoyl chloride, leading to the unsaturated diket@zeasnd NC\@\/M@X ]
9bin 77% and 74% yield after deprotection of the interme- Oﬁjg NC o1
H
Et

1
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diate cyanohydrin derivatives with BNF and HCI (2 M in 4h
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H,0). In summary, we have developed a stereoselective
synthesis of polyfunctional alkenylmagnesium compounds MeX N
bearing various functional groups using the new reagent
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Scheme 2. Synthesis of Unsaturated Diketongs and 9b
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i-PrMgCI-LiCl. Extensions of this work to cyclic polyun-
saturated systems is currently under way in our laboratéfies.
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(11) Typical Procedure. Preparation of 5k. A dry and argon-flushed
10 mL flask, equipped with a magnetic stirrer and a septum, was charged
with a solution of E)-alkenyl iodide (3g, 155 mg, 0.5 mmdt;Z = 99:1)
in dry THF (0.2 mL).i-PrMgCI-LiCl (2.0 M/THF, 0.55 mmol, 1.1 equiv)
was added slowly at-40 °C, and the resulting mixture was stirred at
this temperature for 12 h to complete the iodimeagnesium exchange
(checked by GCMS analysis of reaction aliquots). Propionaldehyde (0.55
mmol, 1.1 equiv) was added. The mixture was warmed to room temperature
and was quenched with saturated aqueous@isolution. The aqueous
phase was extracted with ether 320 mL). The organic fractions were
dried (MgSQ) and concentrated in vacuo. Purification by flash chroma-
tography (hexane/diethyl ether 2: 1) yielded 99 mg (82% yieldjk as
a colorless oil.
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