
 

 

PLEASE SCROLL DOWN FOR ARTICLE

This article was downloaded by:
On: 27 January 2011
Access details: Access Details: Free Access
Publisher Taylor & Francis
Informa Ltd Registered in England and Wales Registered Number: 1072954 Registered office: Mortimer House, 37-
41 Mortimer Street, London W1T 3JH, UK

Organic Preparations and Procedures International
Publication details, including instructions for authors and subscription information:
http://www.informaworld.com/smpp/title~content=t902189982

DEHALOGENATION OF 7,7-BIS(BROMOMETHYL)
BICYCLO[4.1.0]HEPT-3-ENE
Mary D. Craiga; Paul H. Mazzocchia

a Department of Chemistry, University of Maryland, College Park, Maryland

To cite this Article Craig, Mary D. and Mazzocchi, Paul H.(1971) 'DEHALOGENATION OF 7,7-BIS(BROMOMETHYL)
BICYCLO[4.1.0]HEPT-3-ENE', Organic Preparations and Procedures International, 3: 6, 275 — 278
To link to this Article: DOI: 10.1080/00304947109356074
URL: http://dx.doi.org/10.1080/00304947109356074

Full terms and conditions of use: http://www.informaworld.com/terms-and-conditions-of-access.pdf

This article may be used for research, teaching and private study purposes. Any substantial or
systematic reproduction, re-distribution, re-selling, loan or sub-licensing, systematic supply or
distribution in any form to anyone is expressly forbidden.

The publisher does not give any warranty express or implied or make any representation that the contents
will be complete or accurate or up to date. The accuracy of any instructions, formulae and drug doses
should be independently verified with primary sources. The publisher shall not be liable for any loss,
actions, claims, proceedings, demand or costs or damages whatsoever or howsoever caused arising directly
or indirectly in connection with or arising out of the use of this material.

http://www.informaworld.com/smpp/title~content=t902189982
http://dx.doi.org/10.1080/00304947109356074
http://www.informaworld.com/terms-and-conditions-of-access.pdf


O R G A N I C  F R l 3 P A R A T I O N S  AND P R O C E D U R E S ,  I" 3 ( 6 )  9 275-278 ( l 9 7 l )  

DEHALOGENATION OF 7,7-BIS(BROMOMETHYL) 
BICYCLO[4.l.O]HEPT-3-ENE 

Mary D. Craig and Paul H. Mazzocchi 

College Park, Maryland 20742  
Department of Chemistry, University of Maryland 
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The rearrangements of cyclopropylcarbinyl systems have 

In the absence of specific been studied .at some length. lt2 

attempts to quench carbonium ion formation , dehalogenations 

of bis-bromomethylcyclopropanes take place with extensive re- 

arrangement. 

of dibromi.de I which proceeds with rearrangement to afford 

7-methylenebicyclo[4.2.Oloct-3-ene (11) in addition to 4- 

isopropenyl-cyclohexene (111) . 

This fact has been utilized in the dehalogenation 

EXPERIMENTAL 

.7,7-Bis(hydroxymethyl)bicyclo[4.1.O]hept-3-ene. To a slurry 

of 13.5 g (0.36 mole) of lithium aluminum hydride in 500 ml of 

ether was added 26.5 g (0.11 mole) of 7,7-dicarbethoxybicyclo- 

[ 4.1.0 I hept-3-ene3 dropwise. The mixture was ref luxed 
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M. D. CRAIG AND P. H. MAZZOCCHI 

overnight ,  cooled, and hydrolyzed by the  c a r e f u l  addi t ion  of 

36 m l  of water. The s o l i d  was f i l t e r e d  and washed with four  

50 m l  por t ions  of 1 : l O  methanol-ether. Evaporation of t h e  

combined f i l t r a t e s  gave an o i l  which c r y s t a l l i z e d  on standing. 

Recrys ta l l iza t ion  from methylene ch lor ide  afforded 13.8 g (85%) 

of d i o l ,  mp 87-89': vma$ CH 3600 and 3375 cm-l. 

s. Calcd. f o r  CgH1402: C ,  70.10; H ,  9.15. Found: C ,  

69.90;  H ,  9 .19.  

7,7-Bis(tosyloxymethyl)bicyclo[4.l.OJhept-3-ene. A so lu t ion  

of 8.9 g (0.06 mole) of d i o l  i n  40 m l  of t r ie thylamine  and 20 

m l  of methylene ch lor ide  was cooled t o  0' and 30 g (0.16 m o l e )  

of 2-toluenesulphonyl ch lor ide  added. The mixture w a s  s t i r r e d  

a t  0' overnight ,  25 m l  of water tollowed by 25 m l  of 10% 

s u l f u r i c  ac id  w a s  added and t h e  mixture s t i r r e d  a t  0' f o r  one 

hour. The aqueous l aye r  w a s  ex t rac ted  with th ree  25 m l  por- 

t i o n s  of methylene ch lor ide  and the  combined organic  l aye r s  

washed with th ree  1 0  m l  por t ions of 10% s u l f u r i c  ac id  and 50 

m l  of water. The so lu t ion  w a s  d r i ed  over potassium carbonate,  

f i l t e r e d ,  and evaporated. Rec rys t a l l i za t ion  of t h e  res idue  

from carbon t e t r a c h l o r i d e  gave 1 7 . 2  g ( 6 2 % )  of d i t o s y l a t e ,  

mp 97-99'; vmX CHC13 3015, 1365, and 1175 c m - l .  

Anal. CalCd. f o r  C23H2606S2: C, 59.72; H ,  5.67. Found: 

C ,  59.79; H ,  5.73. 

7,7-Bis(bromomethyl)bicyclo[4.l.0lhept-3-ene. To a so lu t ion  

of 6.3 g (0 .013  mole) qf d i t o s y l a t e  i n  60 m l  of acetone w a s  

added a so lu t ion  of 4.0 g (0.046 mole) of l i th ium bromide i n  

50 m l  of acetone. The mixture w a s  s t i r r e d  a t  room temperature 

overnight,  t r e a t e d  wfth 300 m l  of water and ex t r ac t ed  with 
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DEHALOGENATION OF 7,7-BIS(BROMOETHYL) 

four  50 m l  p o r t i o n s  of e t h e r .  Removal of s o l v e n t  gave an o i l  

which w a s  r e c r y s t a l l i z e d  from pentane a t  -60' to a f f o r d  3.2 g 

(75%) of I ,  mp 40-41O; v E k 4  3020, 2895, 2830 and 1435 cm-'; 

n m r ( C C 1 4 ) ?  8.68 (s, 2 ,  cyc lopropyl ) ,  7.64 (s, 4 ,  =CH-CH -1, -2 

6.45 (s, 2, e - C H 2 B r ) ,  6.29 (9, 2 ,  =-CH2Br) and 4.32 

(s, 2 ,  -CH=CH-). 

s. Calcd. f o r  CgH12Br2: C, 38.32; H ,  4.25. Found: 

C ,  38.53; H, 4.20. 

Dehalogenation. To a cooled ( O o )  s t i r r e d  s l u r r y  of Zn(Cu), 4,s 

i n  1 3  m l  o f  d r y  DMF w a s  added a so lu t ion  of 1.0 g (0.0036 mole) 

of I i n  5 m l  of dry DMF. The mixture w a s  s t i r r e d  a t  0 "  f o r  

t h r e e  hours ,  f i l t e r e d ,  and the fi l trate t r e a t e d  w i t h  200 m l  of 

water. The aqueous s o l u t i o n  w a s  e x t r a c t e d  w i t h  four  40 m l  

p o r t i o n s  of pentane,  and solvent removed by d i s t i l l a t i o n  

through a 40 c m  Vigreux column. The r e s i d u e  w a s  subjec ted  t o  

p r e p a r a t i v e  g lpc  on a 3 '  x 0.25" column packed wi th  20% XE-60 

ON 60/80 Dia topor t  (Column A) a t  45". The g l p c  trace essen- 

t i a l l y  c o n s i s t e d  of t w o  peaks. The longer  r e t e n t i o n  t i m e  

(46.min) peak (132 mg, 30%) w a s  i d e n t i f i e d  as 7-methylene- 

bicyclo[4.2.0loct-3-ene, vmX neat 3075, 3040, 2845, 2915, 1670, 

1430 and 875 cm-'; n m r ( C C 1 4 ) ?  8.17-6.67 (broad absorp t ion ,  8 ) ,  

5.32 ( 8 ,  2 ,  =CH2) and 4.17 (s, 2, -CH=CH-). 

Anal .  Calcd. f o r  CgH12: C, 89.93; H, 10.07. Found: C,  

89.65; H, 9.89. 

The s h o r t e r  r e t en t ion  t i m e  peak (75 mg, 17%) w a s  i den t i -  

f i e d  as 4-isopropenyl cyclohexene, vneat Illiix 3080, 3030, 2900, 

1645, 886 and 719 ~m'-'; m ( C C 1 4 ) r  8.17 (s, 3, CH3-), 7.8- 

8.25 (7, a l l y l i c  and methylena),  5.32 (9, 2, =CH2), 4.33 
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( s ,  2 ,  -CH=CH-) . 
A S .  Calcd. for CgH14: C, 88.45; H, 11.55. Found: 

C, 88.20; H I  11.30. 

7,7-dimethylbicyclo[4.l.O]hept-3-ene (IV). Reduction of 7,7- 

bis (toxyloxymethyl) bicyclo [4. I . 01 hept-3-enel 2.9 7 g (0.006 4 

mole) with 0.46 g (0.012 mole) of lithium aluminum hydride 

was accomplished in the usual manner (vide supra). Solvent 

was removed from the ethereal filtrate by distillation and 

the residue subjected to preparative glpc (Column A, 45') 

affording 0.56 g (72%) of a liquid (retention time = 32 min) 

identified as IV, v 

(CCl,)T 9.39 (m, 2, cyclopropyl), 9.19 (s ,  3, W - C H 3 ) ,  8.97 

(s ,  3, .exo-CH3), - 8.15-7.67 (m, 4, -CH2-), and 4.50 (s, 2 ,  

=CH) . 

3025, 2905, 1660 and 985 cm-'; nmr neat 
maX 

Anal. Calcd. for C H 12: C, 89.93; H, 10.07. Found: 

C, 89.65; H, 9.94. 
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5. The Zn(Cu) must be carefully washed with ether to remove 
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