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For e l e c t r o p h i l i c  monochlorination w i th  NCS, compet i t ive  

r e a c t i o n s  of p a i r s  of t h e  t i t l e  compounds has  shown t h e  re- 

l a t i v e  r e a c t i v i t i e s  t o  be 7.1:1.7:1 f o r  t h e  2-methyl, 2- 

phenyl, and 2-hydrogen compounds, r e spec t i ve ly .  

During s t u d i e s  of t h e  e l e c t r o p h i l i c  s u b s t i t u t i o n  r e a c t i o n s  of 2g-cyclopen- 

t a [d ]py r idaz ine  (1) and i ts  2-methyl ( 2 )  and 2-phenyl ( 3 )  d e r i v a t i v e s  (1-4), i t  - 
was noted  t h a t  t he se  compounds r eac t ed  a t  d i f f e r e n t  r a t e s .  A s tudy o f  t h e  r e l a -  

t i v e  r e a c t i v i t i e s  i n  t h e  monotrifluoroacetylation r e a c t i o n  was c a r r i e d  out  w i t h  

mil l igram-scale,  competi t ive-pair  r e a c t i o n s  w i th  measurement o f  t h e  product ra -  

t i o  by p repa ra t i ve  TLC separa t ion ,  followed by p u r i f i c a t i o n  and weighing of each 

component o f  t h e  product mixture ( 5 , 6 ) .  This  c l e a r l y  e s t a b l i s h e d  a r e a c t i v i t y  

o rde r  f a r  t h i s  r e a c t i o n  of 2 > 3 > 1 and a r a t i o  of G. 5:2:1, r e spec t i ve ly ,  - - -  
but i t  was recognized t h a t  t h e  l o s s e s  i n  t h e  s epa ra t i on  and p u r i f i c a t i o n  of the  

products  and unchanged s t a r t i n g  compounds were a source o f  error .  

The subsequent p u r i f i c a t i o n  and s p e c t r a l  c h a r a c t e r i z a t i o n  o f  t h e  5- and 7- 

monochloro d e r i v a t i v e s  (4 - 8) (3) permi t ted  a more accu ra t e  de terminat ion  o f  - - 
monochlorination product  r a t i o s  from t h e  known W e x t i n c t i o n  c o e f f i c i e n t s .  

Product s epa ra t i on  was e f f e c t e d  w i th  h igh  p re s su re  l i q u i d  chromatography. This  



method permit ted ( i )  mu l t i p l e  product r a t i o  ana lyses  on each run, ( i i )  c a l i -  

b r a t i o n  by a  mixture o f  known concent ra t ions  o f  s t a r t i n g  compounds and pro- 

ducts  t o  check f o r  pos s ib l e  l o s s  on t h e  column, and ( i i i )  g rav imet r ic  analy 

sis f o r  comparison. 

CI 

Although t h e  d i r e c t  comparison of t h e  r e a c t i v i t i e s  o f  1, 2 ,  and 3  by reac-  - - - 
t i o n  o f  an equimolar mixture with 1 equiv.  o f  NCS might have been pos s ib l e ,  t h e  

complexity o f  t h e  product  mixture which would have r e s u l t e d  (7) l ed  t o  t h e  sel- 

ec t i on  o f  two competi t ive-pair  r eac t i ons :  2 E. l and 2 s. 3. Dupl ica te  re -  - 
a c t i o n  runs were c a r r i e d  ou t  w i th  each p a i r  and s e v e r a l  chromatographic ana lys- -  

es were performed on each run. A grav imet r ic  a n a l y s i s  and a  c a l i b r a t i o n  run 

were done f o r  each p a i r .  

With s t i r r i n g ,  40.9 mg (0.346 m l e )  of 1 and 45.7 mg (0.346 m o l e )  o f  2  

were d isso lved  in 50  m l  o f  CH2C12. A s o l u t i o n  o f  46.3 mg (0.346 mmole) of NCS 

in 50 m l  o f  CH2C12 was added slowly and the  mixture was s t i r r e d  f o r  30 min. 

The so lvent  was removed (reduced pressure)  below room temperature and t h e  r e s i -  

dua l  s o l i d s  were d isso lved  i n  t h e  minimum amount o f  CH C l  t o  e f f e c t  s o l u t i o n  
2  2  

a t  0 'C. The r eac t i on  of 2 and 3  w i th  NCS was c a r r i e d  ou t  i n  t h e  i d e n t i c a l  

manner and s c a l e .  A 5  ul sample o f  t h e  f i n a l  CH C 1  s o l u t i o n  was i n j e c t e d  onto  2  2 

a 0.125 in. x  6  f t .  c o r a s i l  2  column i n  a Waters Assoc ia tes  Model ALC-100 high 
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pressure  l i q u i d  chromatograph appara tus  w i th  t h e  flow r a t e  a t  54 mllhr .  The 

e l u t i o n  so lven t  was 93% CH2C12 - 7% Et20 f o r  1 and 4, 65% CH2C12 - 35% hexane - 
f o r  2 ,  5, and 7,  and 98% hexane - 2% Et20 f o r  3, 6 ,  and 8.  Elu t ion  time was - - - - - 
ca. 35 min. Each component (de tec ted  by a d i f f e r e n t i a l  re f rac tometer  a t t a ch -  - 

ment) was c o l l e c t e d  s e p a r a t e l y  i n  a  10 ml volumetric  f l a s k .  The so lven t  was 

removed ( N  s t ream) ,  dry e t h e r  was added t o  t h e  mark, t h e  W spectrum was re- 
2 

corded, and t h e  amount of compound ca l cu l a t ed .  

For t h e  r e a c t i o n  o f  2 =. 1, it was found t h a t  85% o f  2 and 12% of 1 had 

reac ted  ( r a t i o  of 7 .1 : l ) .  For t h e  r e a c t i o n  of 2 %. 3,  i t  was found t h a t  77% - - 
of 2 and 18.5% of 3 had r eac t ed  ( r a t i o  of 4.2:1) .  The r e l a t i v e  r e a c t i v i t i e s  - 
a r e ,  t he r e fo re ,  7.1:1.7:1 f o r  2, 3, and 1, re spec t i ve ly .  - - 

Rate enhancement by t h e  resonance e f f e c t  is  thus  g r e a t e r  than  r a t e  depres- 

s i on  by t h e  i nduc t ive  e f f e c t  f o r  t h e  phenyl group. 
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