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A CONVENIENT AND NOVEL SYNTHESIS OF l,l-DICHLOROALKENES 

USING a-LITHIATED DICHLOROMETHYLTRIMETHYLSILANE AND ALDEHYDESl 

Akira Hosomi,* Masahiro Inaba, and Hideki Sakurai* 
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Summary : Various l,l-dichloroalkenes can be prepared by the reaction of c1- 

lithiated dichloromethyltrimethylsilane with aldehydes followed by hydrolysis. 

l,l-Dichloroalkenes can be prepared by the dichloroolefination of carbon- 

oxygen double bond of carbonyl compounds with a Wittig-type reagent (21, ob- 

tained from organophosphine (2) and tetrahalomethane (2). 
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(eq. 1) 

2R3P + XCC13 
-R3XP+C1- 2 RCHO 2 

* R3P=CC12 ) RCH=CC12 (1) 

1 2 5 

-R3P=0 
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However, in the method, at least two equivalents of & are necessary for 

the preparation of the reagent ($), because one mole of b is required to the 

formation of the phosphonium salt (2) which can cause sometimes undesirable 

side-reactions. 
2a,c 

We now report a convenient and new route to l,l-dichloro- 

alkenes (2) using the (trimethylsilyl)dichloromethyl anion (g)3 as shown in eq. 

2. The results are summarized in Table 1. 

n-BuLi or LDA RCHO 5 H+ 
Me3SiCHC12 * Me3SiCC12 RCH=CCl 

THF 
Ai 

2 RCHCC12SiMe3- (2) 

AH 
CH2C12 

2 
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(Trimethylsilyl)dichloromethyllithium (g),4 readily prepared from dichlo- 

romethyltrimethylsilane (2j5 and butyllithium or lithium diisopropylamide (LDA) 

in tetrahydrofuran (THF) at temperature lower than -1OO'C for 0.5-l h, reacts 

with aldehydes (2) to afford the corresponding 8-hydroxysilanes (2) selectively 

after careful hydrolysis with aqueous ammonium chloride-methanol (1:9) at 

temperature lower than -8OOC. (Procedure is shown in the caption of Table 1.) 

It is very important that hydrolysis should be conducted at low temperature for 

avoiding the contamination of homo-Brook rearrangement products Cl_01 of 2. In 

fact, RCH(OX)CC12H Cl_o, X=SiMe3 

-200c.6 

or H) was obtained exclusively by hydrolysis at 

The addition of hexamethylphosphoric triamide (HMPA) in the synthesis of 9_ 

also promotes the rearrangement of the silyl group. 2, thus obtained, can be 

readily converted to l,l-dichloroalkenes (21 by the treatment with boron tri- 

fluoride-etherate or sulfuric acid in dichloromethane7 in good yield. 
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Table 1. Synthesis of l,l-dichloroalkenes (6ja 

Entry Aldehyde (,5) 8-Silyl alcohol 1,1-Dichloroalkene (6,d 

(_9)b (% yieldjc (% yield)' 

1 PhCHO PhCH(OH)CC12SiMe3 (75) PhCH=CC12 (77)e 

2 CH3(CH2)4CH0 CH3(CH2) 4CH(OH) CC12SiMe3 

3 (CH~)~CHCH~CHO (CH3)2CHCH2CH(OH)CC12SiMe3 

4 CH3(CH2)2yHCH0 CH3(CH2)2CH-CHCC12SiMe3 

CH3 
AH~&H 

5 Ph(CH2) 2CH0 Ph(CH2),CH(OH)CC12SiMe3 ( 

56) CH3(CH2)4CH=CC12 (97) 

61) (CH3)2CHCH2C~=CC12 (80) 

46) CH3(CH2) 2yHCH=CC12 (64) 

CH3 
51) Ph(CH2) 2CH=CC12 (73) 

6 p-C1C6H4CH0 p-C1C6H4CH(OH)CC12SiMe3 (46) p-C1C6H4CH=CC12 (85) 

a) All compounds obtained in this work gave satisfactory elemental analysis and spectral data. 
b) Metalation of z (1.2 mmol) was conducted with n-BuLi-n-hexane (1.0 mmol) or LDA (1.0 mmol) 
in THF (3 ml) at temperature lower than -1OO'C for 0.5-l h and an aldehyde (1.1 mmol) was 
added. The mixture was stirred for 3-4 h at temperature lower than -80°C and hydrolyzed with 
10 ml of aq ammonium chloride-MeOH (1:9) at -8O“C. After work-up as usual, the oil was puri- 
fied by silica gel TLC. c) Yield after isolation by TLC. d) The reaction of 9 (1.0 mmol) was 
carried out at room temperature for 1.5-2 h in the presence of cont. sulfuric%cid (0.1 ml) in 
dichloromethane (3 ml). 
for 8 h. 

e) The reaction was conducted in the presence of BF3a OEt2 (0.1 ml) 

It should be noted that the reaction proceeds in a different mode from the 

reaction of aldehydes with (trimethylsilyl)chloromethyllithium which gives 

cl-silyl epoxide by the intramolecular substitution reaction. 
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