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Abstract 

1-Cycopent-1-yl  carbinols are shown to be unexpected byproducts  from the 
reaction of excess allyl Grignard  with acetylenic alcohols. A mechanistic scheme 

is proposed. 
 

Discussion  
 1-Cyclopenten-1-yl carbinols were shown to be unexpected  byproducts of  
 
the reaction of excess allyl magnesium chloride with the internal alkyn carbon of  
 
propargyl alcohol or 3-butyn-2-ol, which yield  methylene substituted unsaturated  
 
alcohols 1. Propargyl  alcohol with allyl magnesium chloride yields, in addition to  
 
the expected addition product, 2-methylene-4-pentene-1-ol (1), the cyclic product  
 
1-cyclopenten-1-ylmethanol (2) in 5-10% yields. Likewise, the reaction of excess  
 
allyl magnesium chloride with 3-butyn-2-ol yields, in addition to the expected  
 
addition product,  3-methlyne-5-hexene-2-ol, (3), the cyclic product 1- 
 
cyclopenten-1-ylethanol (4) in 5-10% yields. See plates 1 and 2. 
  
 These compounds  are postulated to arise from intra molecular  cyclo  
 
addition of an intermediate vinyl carbanion to the terminal vinyl group of the  
 
intermediate, followed by hydrolysis. The vinyl carbanion is probably complexed  
 
to magnesium ion, which should facilitate additions to the terminal double bond  
 
via a cyclic transition state. These reactions are of limited synthetic utility for  
 
preparing the cyclopentyenyl  carbinols. Longer reaction times and larger  
 
Grignard/alcohol molar ratios may give more cyclopentenyl products. 



Plate 1, Reaction of allylmagnesium chloride with propargyl alcohol 
 

 
 

 
 
 
 
 
 
 



Plate 2, Reaction of allylmagnesium chloride with 3-butyn-2-ol 

 
 
 
 
 
 
 

 
 
 



Experimental: 

 



 
 
 
 

3.14 g of the cyclic product above were obtained by preparative v.p.c. Spectroscopic 
analysis  showed the product  to be 1-cyclopenten-1-ylmethanol (2) 

 
 
 
 
 
 
 
 
 



 
 

1-cyclopenten-1-ylmethanol (2) 

 
Anal.  Calcd. for C6H10O : C, 73.43 ; H, 10.27. 
 
Found:                                C, 73.29 ; H, 10.44. 
 

b.p.188-90⁰ , nD
27 1.4767 

 
The infrared spectrum (neat)  showed bands at  3400 (s), 3030 (w), 2900 (s), 2850 (s ), 
1650 (w), 1440 (m), 1420 (m), 1360 (w), 1320(w), 1300 (w), 1265 (w),1220(w),1100 (w), 
1150(w),1045 (s), 1050 (m), 985(m), 950(w), 935(w), 905 (w), and 825(w), cm-1. 
 
The pmr spectrum (60MHz), CDCl3, showed   a multiplet  at δ2.20 (6H, aliphatics), a 
broad singlet at 3.95 (1H, hydroxyl, collapses on addition of D2O), a multiplet centered 
at 4.15 (2H, deshielded aliphatics), and a multiplet centered at 5.60 (1H,internal 
olefinic). 
 
The ultraviolet spectrum showed only end absorption above 210 mu. 
 
Catalytic hydrogenation of the compound gave a 139% hydrogen absorption of that 
theoretical for saturating one double bond and yielded a saturated aldehyde as the 
major product, due to the now well  documented 2 hydrogen transfer reaction of allylic 
alcohols on palladium catalysts. Treatment of the compound with 2,4-
dinitrophenylhydrazine reagent by the procedure of Shriner and Fuson 3 gave yellow 

powder. Recrystallization from ethanol/water gave yellow crystals, m.p. 159-161⁰, lit: 4, 
m.p. 159.5-160⁰.  
 
 
 



 
 
Preparative g.c. of the above mixture also gave 4,32 g of 1-cyclopenten-1-ylethanol( 4). 
 
 
 
 
 
 
 
 
 



 

1-cyclopenten-1-ylethanol (4) 
 
 

b.p. 76⁰  (22mm) 

   
The infrared spectrum (neat)  showed bands at  3400 (s), 3030 (w), 2960 (s) 2900 (s), 
2850 (s ), 1640 (w), 1440 (m), 1400 (m), 1370 (m), 1310(m), 1290 (m), 1250 (m),1205 
(w),1100 (w), 1155(m),1070 (s), 1040 (m), 1025 (m), 1005 (m) 990(m), 945(m), 910(w), 
890 (w), 850 (w) and 820(m), cm-1. 
 
The pmr spectrum (60MHz), CDCl3, showed   a doublet at δ 1.25   (3H, J= 6Hz, methyl), 
a multiplet  at  2.10 (6H, aliphatics), a broad singlet at 3.45 (1H, hydroxyl),  a quartet  
centered at 4.25 (1H, J= 6Hz, methine), and a multiplet centered at 5.40 (1H,internal 
olefinic). 
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