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high yields (entries 1,3,5,6,7,8,10,11, and 12). The use of two equivalents of 

vinyl Grignard reagent increased the yield of the corresponding allene (entry 

9) - Phenyl and ally1 Grignard reagents gave the corresponding allenes in good 

yields (entries 2,4, and 13). Even the reaction of 2-octyn-l-01, propargyl 

alcohol having a long chain group such as pentyl group, with isopropenyl 

Grignard reagent gave the corresponding triene (entry 14), which is known as a 

precursor of dihydrojasmone. 12 

The high reactivity of the propargyloxyiminium salt 2, formed initially by 

the reaction of propargyl alcohols with a-chloroenamine 1, toward Grignard 

Table. Yields of Allenes by the Reaction of Various Propargyl Alcohols with 

Grignard Reagents Using l-Chloro-2-methyl-N,N-tetramethylene- 

propenylaminea 

Entry R' R2 R3 Time(hjb Yield(%jc 
___...._._.__.-._..-____.~___-_--- 

1 H H PhCHzCHz 0.25 96 

2 H H Ph 0.25 74 

3 H CH3CHz PhCHzCHz 6 79 

4 H CH3CHz Ph 6 78 

5 CH3 CH3CH2 PhCH2CH2 0.25 a4 

6 CHJCHZ CH3CHz PhCHzCHz 5 98 

7 CH3 Ph PhCHzCHz 6 85 

8 CH3 Ph Q 6 78 

9 CH3 Ph CHz=CH 6 41 (61)d 

10 Ph CHaCH2 PhCHzCHz 3 90 

11 Ph CH3CHz Q 3 91 

12 Ph CH3CHz t-Ci+H9 3 81 

13 Ph CHsCHz CHz=CHCHz 3 87 

14 n-C5Hn H CH2=CMe 6 58d 

15 H (R)-(+)-~-CL,H~ ~-CL,H~ 6 65 

a All reactions were performed cm 1 mm01 scale with the same procedure as described in the 
text. b Reaction time of propargyl alcohols with 1-chloro-2-metbyl-N,N-tetramethYlene- 
propenylamine. c The products were identified by NMR and IR spectra. d TWO equivalents of 
RMgBr were used. 
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reagents makes possible the chemoselective coupling of propargyl alcohols and 

Grignard reagents in the co-existence of ketone, ester, nitrile, or halide. 

When a 1:l mixture of 4-heptyn-3-01 and propiophenone was treated with B- 

phenethylmagnesium bromide using 1-chloro-2-methyl-N,N-tetramethylenepropenyl- 

amine (I), the desired allene was obtained in 94% yield and propiophenone was 

recovered in 98% yield. The similar reactions in co-existence of ethyl 

laurate, benzonitrile or octyl bromide instead of the ketone gave the allenes 

in 93 s 96% yields with recovery of them in over 92% yields. 

Further, the stereochemistry of the y-alkylation of optically active 

propargyl alcohol was examined, since the SN~' reaction has been interested 

from standpoints of both mechanism and utility for organic synthesis. 

Definitive investigations of the stereochemistry, however, are limited to a few 

cases.13 The reaction of (R)-(+)-1-heptyn-3-01 ([a]? +26.32" (c 0.874, EtnO), 

98%ee)14 with butyl Grignard reagent gave selectively (S)-(+)-5,6-undecadiene 

([a]:: +17.27" (c 0.85, CC1+))15 in 65% yield (entry 15). This result clearly 

shows that the transformation of alcohol to allene proceeds predominantly via 

syn type of SN~' reaction. 

To demonstrate the utility of the enantioselective method, a stereo- 

controlled synthesis of both enantiomers of optically active methyl 4,5-tetra- 

decadienoate (61, a precursor of methyl (E)-2,4,5_tetradecatrienoate (7), the 

sex pheromone of the male dried bean beetle AcauthoseeZides obtectus (Say),16 was 

carried out using the present method as a key step. The reaction of both 

enantiomers of 1-undecyn-3-01 ((S)-(-)-(3), [a]: -15.3", and (R)-(+)-(3), [a]: 

+15.9' (EtnO), 99%ee)16q with ally1 Grignard reagent using a-chloroenamine (1) 

gave 1,4,5_tetradecatrienes ((R)-(-)-(4), [alg -45.47", and (S)-(+)-(4), [e]g 

+49.69" (CHC13)) in 84 and 85% yields. Hydroboration of trienes 4 with 9-BBN 

in THF at room temperature gave 4,5-tetradecadiene-1-01s ((R)-(-)-(5), [a]:: 

-60.74", and (S)-(+)-(5), [al? +66.1" (Et20)) in 85 and 90% yields. By the 

oxidation of the alcohols 5 with PCC (CH2C12, rt, 5 h), the corresponding 

aldehydes were obtained in 85 and 87% yields, which were then converted to 

methyl 4,5_tetradecadienoates ((R)-l-)-(6), [a]k3 -54.2", 86%ee, and (S)-(+)- 

(61, [al:: +58.2" (n-hexane), 92%ee)16g In 69 and 67% yields (Ag20 and CH2N2). 

Synthesis of methyl (I?)-2,4,5_tetradecatrienoate (7) from methyl-4,5-tetradeca- 

dienoate (6) was already reported.16q 

A typical procedure is described for the preparation of 1-phenyl-3-ethyl- 
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3,4-heptadiene: To a solution of 1-chloro-2-methyl-N,N-tetramethylenepropenyl- 

amine (1.3 ml of 0.923M CHZC12 solution, 1.2 mmol) was added a solution of 4- 

heptyn-3-01 (1.0 mmol) in THF (3 ml) at 0 'C under an argon atomosphere, and 

the reaction mixture was stirred for 5 h at the same temperature. Then, 

hexamethylphosphoric triamide (1 ml), copper(I) iodide (10 mol%) and a solution 

of 6-phenethylmagnesium bromide (1.50 ml of 0.865M THF solution, 1.3 mmol) was 

subsequently added to the reaction mixture at -30 'C. After stirring for 30 

min, the reaction was quenched by the addition of saturated aq. ammonium 

chloride solution. The organic layer was extracted with ether and dried over 

MgS04. After removal of the solvent, the residue was chromatographed on 

silica-gel TLC (hexane, Rf = 0.85) to give 1-phenyl-3-ethyl-3,4-heptadiene in 

98% yie1d.I' 

It is noted that propargyl alcohols were selectively coupled with the 

Grignard reagents using l-chloro-2-methyl-N,N-tetramethylenepropenylamine to 

give allenes under mild conditions by simple one-pot procedure. 

The present work was partially supported by a Grant-in-Aid for Special 

Project Research from Ministry of Education, Science and Culture in Japan, and 

the Asahi Glass Foundation. 
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