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A Novel Stereoselective Synthesis of (Z)-3-Iodo-3-alken-1-one from 2-Alkyn-1-one
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Abstract. A one-pot reaction of 2-alkyn-l-one with sodinum iodide/acetonitrile/trimethylsilyl chloride/water or
trimethylsilyl iodide/acetonitrile at 25°C gave almost exclusively (Z)-3-iodo-3-alken-1-one in good yields.

The synthesis of stereoselective 3-halo-3-alken-1-ones is still a synthetic challenge. Recently, we reported
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good yields of (2)-3-iodo-3-alken-1-one2 with stereoselectivities >95% as judged by both 1H- and 1H-2D
NOESY NMR spectral analysis. The results are summarized in Table 1.3 In a typical procedure, CH3CN (5
mL), TMSCI (0.55 g, 5 mmol), water (0.05 g, 2.5 mmol), and 3-decyn-2-one 1 (0.76 g, 5 mmol) were
sequentially added into a dry flask containing Nal (0.75 g, 5 mmol) under nitrogen atmosphere at room
temperature. After 2h, the reaction mixture was quenched with water, extracted with ether, concentrated, and
chromatographed (silica gel, n-hexane/ether = 4/1) to give (Z)-4-iodo-4-decen-2-one 24 in 85% yield. No
great changes in the product yields were observed when we treated 1 with 1 equiv of 1,4-benzoquinone prior
to run the reactions under either Method A or B conditions. Besides, using hexane instead of CH3CN in the
reaction, no reaction occurred. These results may rule out the possibility that both reactions involved a
radical process. TMSCI] was essential to this reaction. Without adding TMSCI to the reaction, only starting
material 1 was recovered under the Nal/CH3CN/HO system. Water also played an important role in the
Nal/CH3CN/TMSCI/H20 system. In the absence of water, 1 was recovered in 76-83% after 3h in the
reaction conditions of TMSCI/Nal/CH3CN. Using excess of water in the TMSCI/Nal/CH3CN system, the
products (£)-4-iodo-3-decen-2-one 3 and (Z)-4-iodo-3-decen-2-one 4 become increased (entries 2, 3, 4, and
5). When we treated heptadeca-7,10-diyn-9-one with 2 equiv of Nal’/TMSCIH,0 in CH3CN, only (Z,Z)-
7.11-diiodoheptadeca-6, 1 1-dien-9-one can be isolated in good yield (78%).

Treatment of 1 with TMSI/CH3CN at -25°C followed by the addition of benzaldehyde gave (Z)-3-
(hydroxy-phenyl-methyl)-4-iodo-4-decen-2-one with 85% diastereoselectivity in 46% yield.5 These results
indicate that the first step in the mechanism (Scheme I) would be the formation of an iodo allenol silane 56
by the 1,4-addition of iodide on to the silicon activated electrophilic oxygen. Acid catalyzed double bond
migration in the intermediate 5 by the protonation of the central carbon of the allene and simultaneous
deprotonation of the y-carbon by an intermolecular base would give rise to the more stable dienyl silane 6.
Hydrolysis of 6 would result in the observed product 2.
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Table |. One-Pot Conversion of 2-Akyn-1-one into (Z)-3-lodo-3-alken-1-one.

(o] n-Cs
nCq-cmc-lip MetodAorB _ 'R ]
Method A: TMSCUNalH20/CHaCN, B: TMSVCH3CN.

Entry R= Method ls0. Yield (%)

1 Me- A 8s

2 Me- AR sab

3 Me- Ac 23d

4 Me- A® 4af

5 Me- A <«1h

6 nCs- A 81

7 Ph- A 78

8 Me- B 86

] n-Cs- B 83
10 Ph- B8 76
1 H A 75
12 H B 80

a Used 1 equiv of H2O in this reaction. b By-product is 4 (4%). € Used 5 equiv of H20 in this reaction.

d By-products are 3 (17%) and 4 (40%). ® Used 5 equiv of HoO and 5 equiv of TMSC! In this reaction.

f The other major product is (2)-4-chioro-4-decen-2-one (43%). 9 Used 20 equiv of H2O in this reaction.
h Other compounds are 3 (26%), 4 (31%), (Z}-4-chioro-3-decen-2-one (149%), and (E)-4-chloro-3-decen-
2-0ne (29%).

Scheme |. The Proposed Mschanism for the Formation of (Z)4-lodo4-decen-2-one 2.
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