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Abstract - Borepane, obtained % hydridat ion o f  B-chloroborepane, hydroborates 

1-bromo-1-alkynes c lean ly  t o  provide the B-(&-1-brano-1-alkeny1)borepanes. 

Treatment of these intermediates w i th  sodium nethoxide resu l t s  i n  the displace- 

ment o f  bromine by one end of the boracycloalkyl moiety, producing the cor- 

responding vinylboranes, containing the eight-membered borocane moiety. These 

intermediates, on cont ro l led protonolysis followed by oxidation, provide the 

(!I-7-alken-1-01s. This process const i tutes a simple, very convenient, stereo- 

speci f ic and general one-pot synthesis of (!)-7-alken-1-01s. Pheromones, (f)- 
7-tetradecen-1-01, (!)-7-tetradecen-1-01 acetate and (El-7-dodecen-1-01 acetate 

were prepared i n  excel lent y ields. 

1 The synthesis o f  unsaturated alcohols i s  acqutrtng conslderable importance because several 

2 insect sex a t t rac tants  are acetates of such unsaturated alcohols. For example. (El-7-dodecen-1-01 
b acetate (1) I s  the sex pheromone of the moth, Argyroploce leucotreta M' and (!)-7-tetradecen-1-01 

(2) and the corresponding acetate (3) are sex pheromones o f  the corn earwon. Hel io th is  
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Since the presence of minor isomers frequently i n h i b i t s  the b io log ica l  a c t i v i t y  o f  such sex a t t rac t -  

ants,3 a h igh ly  stereospecific synthesis of t h i s  class of compounds i s  desirable. This work des- 

cr ibes a very convenient and stereospecific synthesis of (Q-7-alken-1-01. providing a convenient 

*oedicated to professor ~ e ~ b e ~ t  C. Brown i n  recognit ion of h i s  outstanding contr ibut ions t o  chem- 
i s t r y .  



route t o  the synthesis o f  pheromones U); (2) and a) organoboranes. 

Synthetic appl icat ions of organoboranes are widespread i n  the ~ i t e r a t u r e . ~  Highly stereo- 
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specif ic synthet ic methods for  the preparation of c i s  and trans alkenes via organoboranes (Scheme 

1) are wel l  documented. 
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The hydroboration o f  1-bromo-1-alkyne w i th  borepane (4) generated i n  s i t u  v ia  the hydridat ion 
7 

of B-chlorobor~pane.8 provides the corresponding B-(G-1-bromo-1-alkeny1)borepane (5)'(~cheme 2 ) .  

as evidenced by i t s  conversion t o  1-brano-1-alkene (R1 = pC4Hg) on protonolysis w i th  acet ic  acid. 
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When B-(cis-1-brano-1-alkeny1)borepane (5) was treated w i t h  sodium methoxide, displacenent o f  bro- 

mine by one end o f  the boracycloalkyl moiety occurs, resu l t i ng  i n  the formation o f  the e ight  mem- 

bered r i n g  borocane i n t e r m d i a t e  (6). Treatment w i th  acet ic acid a t  re f lux  temperature f o r  tw 

hours l e d  t o  the pmtonolys is  of the vinylborane, producing the boronate ester a), which was 

oxidized i n  the usual procedure by a lka l ine hydrogen Peroxide t o  provide (r)-7-alken-1-01 i n  

high overal l  iso la ted y ie lds .  Consequently, t h i s  react ion sequence was employed for  the synthesis 

of representative insect phermones belonging t o  the class of (!)-7-alken-1-01s. Thus, (Q-7- 

dodecen-1-01 (8) and (c)-7-tetradecen-1-01 (2) were prepared i n  80% and 78% iso la ted y ie lds  

respect ively,  and converted i n t o  the corresponding acetates U) and (3) i n  94% and 93% y ie lds  

respectively. ' These acetates (1) and (3) are natural  sex 

It has already been established t h a t  i n  the base induced migrat ion o f  l~bromo-l-alkenyldialkyl- 

boranes the migrat ing group frm boron b e c m s  attached t o  the double bond trans t o  the a l k y l  group 

o f  the o r ig ina l  alkyne, as shown i n  Scheme 1.6 Therefore, the 7-alken-1-01s obtained, as i n  Scheme 

2, should have the trans stereochenistry. The trans stereochemistry was confirmed by the strong ir 

absorption a t  1. 965 cm-I i n  each case.' The nmr chemical s h i f t s  of the v i n y l i c  carbons of c i s  
, , 

and trans i s m r s  o f  d isubst i tu ted alkenes are d i s t i n c t l y  different.1° However, i n  the nmr 

spectra o f  our cmpounds, no detectable c i s  isaner was observed. Consequently, t h i s  react ion 

sequence represents a very convenient, general and stereospecific one-pot synthesis of (E)-7-alken- 

1-01s. 

The fo l lowing procedure for  the synthesis of (!I-7-dodecen-1-01 i s  representative. To 30 mM 

o f  B-chloroborepane8 i n  THF a t  O°C was added 7.5 mM o f  LiAlH4 i n  THF w i th  s t i r r i n g  under nitrogen. 11 

A f te r  one hour a t  0°C. the resu l t i ng  borepane so lu t ion i n  THF was transferred i n t o  the so lu t ion of 

1-bromo-1-hexyne (4.83 g, 30 mH) i n  THF a t  -78-C. The reaction mixture was allowed t o  warm t o  0°C 
. ~ 

and then s t i r r e d  f o r  an addit ional three hours a t  0°C. Sodium methoxide (75 mM) i n  MeOH was added 

slowly and the contents were s t i r r e d  a t  room temperature f o r  one hour. Then 3 ml of acet ic  acid 

was added t o  neut ra l ize  any excess sodium mthox ide and the solvents and v o l a t i l e  mater ials were 

removed under vacuum. Acetic acid. 40 m l ,  was added and heated under r e f l u x  for  tw hours. The 

react ion f lask was cooled t o  room temperature and acet ic  acid was d i s t i l l e d  off under vacuum. The 

4 react ion mixture was oxidized i n  the usual way t o  provide (Q-7-dodecen-1-01 (8) (4.41 g, 80%) bp, 

100-103"C/0.8 mn, n200 1.4540 (li:.la bp 78-81Tl0.06 nm, nZ5O 1.4521). GLC analysis ind icated '  

1 > 97% chemical pu r i t y .  H nmr was consistent w i th  the structure. 

S imi lar ly ,  (L)-7-tetradecen-1-01 (2) was prepared i n  78% y ie ld ,  bp 107-109°C/0.05 mn, 

1.4555 ( l i t . ' '  I~O- I IS~C/O.O~  mn). 

(El-7-Oodecen-1-01 acetate (1) wasprepared i n  94% y i e l d  by react ion w i t h  acety l  ch lor ide and 
20 25 

pyr id ine i n  anhydrous benzene, bp 93-95"C/0.15 mn, n 0 1.4420 ( l i t . l a  bp 78-82°C/0.05 mn, n 0 

1.4410). 



&Simi la r ly ,  (5)-tetradecen-1-01 acetate (3) was prepared i n  93% y ie ld ,  bp 115-117°/0.1 mn, 

1:4460 ( 1 i t . l c  bp 90-95°C/0.01 n). 
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