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ORGANIC PREPARATIONS AND PROCEDURES 2(3), 171-173 (1970) 

cis-  AND t rans-  CYCLOTRIDECENE 

D. S. Sethi, R. Vaidyanathaswamy and D. Devaprabhakara 

- 

Department of Chemistry 
Lndian Institute of Technology 

Kanpur - 1 6. India 

The formation of &-cyclotridecene (11) along with i t s  t r a n s  i somer  

(III) has been reported during the reduction of 1,‘-cyclotridecadiene by 

sodium in liquid ammonia1 and disiamylborane‘, but neither of these 

routes is stereospecific.  The need for substantial  quantities of these  

cyclic olefins prompted the search  for  a more  efficient method, the 

resu l t s  of which are the subject of th i s  communication. 

Stere  ospec ific monohyd r obor ation of c yclotride c yne ( I)3 

disiamylborane [SiaZBH] followed by protonolysis provided only &- 

cyclotridecene (11), whereas  reduction of I with lithium in  liquid ammonia 

with 

gave trans-cyclotridecene (III) in better than 97% purity. The ir and 

I 
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SETH1 ET AL. 

vpc retention time of each  i somer  were identical  to  those of an  authentic 

sample. Consequently, the present  procedures  provide convenient and 

efficient preparation of c i s -  and t rans-  cyclotridecene (I1 and HI), because 

of good yield in each step, i somer ic  purity and the ease  with which each 

of these preparations can be car r ied  out. 

EXPERIMENTAL 

cis-Cyclotridecene A mixture of 0.684 g. (18 mmoles)  of pulverized 

sodium borohydride (Metal Hydrides Inc.), 3.36 g. (48 mmoles)  of 

2-methyl-2- butene (Aldrich Co. ) and 20  ml. of d r y  diglyme (Ansul Co. ) 

w a s  placed in 100 ml. three-necked round bottom f lask fitted with a con- 

denser  , a n  equilibrating dropping funnel, a low temperature  thermo- 

me te r ,  and an  inlet and outlet for d r y  nitrogen. 

achieved by adding 3.408 g. (24  mmoles)  of boron trif luoride etherate  

(BDH) in 5 mi. of d ry  diglyme. The mixture was kept at 0 to 5 O  with 

s t i r r ing  over  a period of 1 hr .  and then 3. 56 g. (20 mmoles)  of cyclo- 

Hydroboration was 

tridecyne (I) w a s  added over about 5 min. The mixture was allowed to  

warm up to  room temperature  (about 3 hrs . ) .  Having been s t i r red  for  

about 3 additional hrs .  a t  room temperature ,  the react ion mixture  w a s  

analysed by vpc which indicated the absence of I. 

ethylene glycol w a s  added to  des t roy  residual  hydride. 

A smal l  quantity of 

About 5 ml.  of 

glacial  acet ic  acid was added and the mixture w a s  left s t i r r ing overnight. 

It was then poured into ice-cold water ,  and extracted with ether .  The 

combined ex t rac ts  were washed severa l  t imes  with water to remove 

diglyme, dried over MgSO4, concentrated, and distilled to  give 3.2 g. 
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cis- AND trans- CYCLOTRIDECENE - 
(89%) of c i s -  cyclotridecene (XI), b.p. 107-108O/3 m m ,  n d 7  1.4835. The 

vpc analysis  on a 10 f t  x 114 in. Carbowax 20 M column a t  140' indicated 

the absence of t rans  i somer  (XU). Its i r  exhibited a moderately strong 

\ I  
band at 690 cm-' assigned to c& C=C and had no absorption in the 

/ \  

960 cm-'  region which i s  charac te r i s t ic  of the t r a n s  i ~ o m e r . ~  The identi- 

ty of I1 was established by comparison of its ir and vpc retention t ime with 

that of a n  authentic sample.  

- trans-Cyclotridecene 

dissolved in about 250 ml. of commercial  liquid ammonia was added 

3.56gg.(20 mmoles)  of cyclotridecyne (I) in 50 ml. of d r y  ether.  

solution w a s  s t i r red  for 6 h r s .  and then t reated with excess  ammonium 

chloride. After evaporation of ammonia the product was isolated by 

adding water to the residue and extraction of the product with ether.  The 

combined ex t rac ts  were washed with w a t e r ,  and dried over MgSO4.After 

removal of the solvent the product w a s  distilled to  give 3.02 g. (84%) 

of trans-cyclotridecene (XU), b.p. 11)5-108°/3 mm. The vpc analysis  

indicated > 97% homogenity. The ir showed a strong peak at 965 cm" 

\ 1 4  
character is t ic  of t r ans  /C=C . 

l o  a solution of 1.40 g. (0.20 mole) of lithium 

The blue 

\ 
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