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Abstr.act - stel.eospt.ci f i c  ac ly l l ,n i t , l , ;  1,: plwr c,.nddi t loii or: e n m i d r  - 
miety of I-bcnrylLl ,4-dil~ycl~onicit.iiiiiiie I Sol1 owed by cat.$ l y t i c  

I,sdrogri~ntion a f fo rd ,  2-bcnzyl-7- and -8-cyano-2-arahicYcLn- 

1-1. L .oI octarle-6-carbux;imidc I\ aral V .  Ilof lr compounrli shoir a 

t r m n i  conii y r a t i o r l  bet.bcen cynriu and c;irbnmuyl groups .  

.As a pmt. of om. i n ~ r r e s t  i n  t h e  p t l n t o c i ~ w i i t : r y  of SADH rmndcl ~ ~ r n ~ m r n d s .  we p r e v i o ~ ~ s l ~  ~ c ~ i n r t e c i  

1  I - h e n ~ y l - i  , 4 - d i i t y d m n i i i t  iiiamidd U S  h e  i d i , I  I i d  i m i  c I 2, >2 36 j rrmJ 

m d r r . r e n t  a head-1.0-tail-sgn c y c l o a d d i t i o n  i m  2 , ;  ,and 5 .6  d o i h l r  bun& of twu molrcule=.  F ~ r r B e r ,  
1 

i r . tadinl iorr  a t  ?, 5 313 rn or the r . e su l t ing  ildducti a f f o r d s  Lhe cenLr~ospmct r . i c  cage diner..  

Tn mdrr. t o  g a i n  more insight. i n t o  t h e  rag ; , ,  and s t r r c o c l ~ ~ m i c a l  f e a t u r e  in rn lved  i n  Llrr photoarl- 

diLiorh of p l a r . i r c d  a l k s r r r i  on t i e  B M H  moie t i es .  we ir.r,:rdial.ed cumpound I i n  !rcsc.nrr uf an 

I:xceii of acr .yloni tr . i le .  
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~mdoubtcdly indicalrd t h e  7 and 8- pos i t ion  of t l ~  cynrlo gi.oup on the J Y  arai V isorncrs, respec- 

t j v d v .  

StercudremisLry of tire above compolmds r~esultecl C r m  LT5 experiments. l r r  f a c t ,  difl 'orerk pars- 

mapct . i c  r f f c c t i  are expected, depending on tire d i t a n r r  oC dif fercr r t  grutons fr.cm COUH,, , a s  

., consequence of the  pr.cfereritia1 binding of eurmpimn on c h i s  group.3 For- compomti iY. tiw sequence 

of Eu(F00) induced s h i f t s  ( t a b l e  2 )  ( H  ;DH >I1 >CH C H 3 1 i 8 ,  ), rcqui r ing  for .  H t.irr c l o s e s t  pos i t ion  
3 7 1 Y z 6 j  i 

t o  t h e  m i d r .  uneqniuozally demunstr'ated t:lir Lrms c o n i i y , r a t i o n  ni' car'bmoyl and cyano grolh;%. 

'Table 2 - LlS ($ld on cycloinrtnne 2nd bcn:wl protons.  

Compound C6H5LJL2 HI i H i ,  !Ii; H a ,  

I\' 20 .50 100 - 40 20 

V 2 j  7;  100 74 58 - 

a) LTS ($1: percent r a t i o  bc twxn  induced i l , i f ~ s .  r e l a t i v e  t o  tl 
7 

Furttrei. cvidmcr foll:,uuci from t h e  values uf tiis vic ina l  cmrpliilg constants bctwneri cyclobutane 

r i n g  protons. As shohn in Lable I ,  t h r  p~oposed cnnf ig l ra t ion  ass igns  t h e  Inr.gcr. ones ( J L j 8  

and .T- ) t o  the  c is  protons,  i n  nperment with t h e  ua lurs  of several suhs t i t u l ed  c y c l o l ~ ~ ~ t ~ n r s  / , s  - 
r c p r t c d  i n  the  l i t c r n t u r e .  4 

I n  t h e  case of compound V, t h e  high LlS fo r  t h e  lie p ~ o t o n  ( t a h l e  21. indicated, a l s o  i n  t.his 

case, t h e  tr.ans configuration between t h e  cyan" and t h e  carbmoyl groups. Further. evidence support- 

i n s  t h i s  s t r u c t ~ l r e ,  came from t h e  vallre of J ( t a b l e  11, whicti b r t t c r  compares with t h e  .T & 
I , e  

of..compuund TV than  wirh the  corresponding 7 =. 
,I long range drdlielding e f f e c t  w a s  obser,vrd f o r  one of tl- proLons of compound Y 

r' 

( t a h l e  I ) ,  a t t r i b u t a b l e  Lo CN e f f e c t .  Examination of rile corresponding molecrllnr model ( f i e  I), 

suggests d m t  a cha i r  ~ ~ ~ C ~ r m a t i ~ ~ ,  bringing onc of H protons, a x i a l l y  ve1.y c lo se  t o  CK group. 
3 



i n  the  deshirldinr:  zone, may explain t h e  observed s h i f t  

r i g .  1 : schematic drawing of t . 1 ~  confornwtiun of c o r n ~ ~ w ~ d  1 

n ~ c  axia l  cunr,rmation f o r  t h i s  proton w a s  confirmed a lso  IIF t i x  h id1  value of the  vicirral coupling 

constant  1 ,  accwding t o  an axial-axial  i n t e r ac t i on .  Similar' model I i sLic  corrsiderntions 
( J  3;4 

j u s t i f y  ttic lack  of  &shie ld ing  e f f e c t s  for. the H protons in compound lli. 
3 

It is worth nuthing some aspects  i n  t h e  pl~otocycloaddit ion of UNAH.  First. of a l l ,  only tlir e n h d i c  

2;3 doiiblr bond pavt ic ipa tes  in t.tm photoaddit ion.  H u w c ~ e r , ,  t h e  cr-oss-conjugated enamirlic j ,6  

double bond, pa r t i c ipa t i ng  t c i  t . 1 ~  primary photochemical events,  is required f o r  the  r e a c t i v i t y :  

at tempts t o  obta in  coepounds I V  and Y by d i r e c t  i r r a d i a t i o n  uf I - b m ~ \ - l - l ; 4 .  j.6-tctr 'ahydrunicotin- 

h d e ,  wrrr ~msoccess i 'u l .  Tn t h e  second p lace ,  t h e  isuniers TV and V w r . e  charac ter ized  hy t h e  

t r a n s  cunfi@n.ntion of t h e  CS and CONlI, groups. 'llriisl t;hr pl~otocycluaddit ion on t:hc 2 ,3  double - 
bond does not i h o m  any significnnL r rg io sc l cc t i v i t y ,  whereas the  repuls ive  force between $.he 

c r  errti cnwZ grorrps corrt.ro~s tile stcreochcmi~tr~y UF tile ptlotorcaction. lak ing  into accolmt tilc 

good y i e l d s ,  t h i s  photoreaction r.rprcsmLs a vnluablr  route  t o  funct ionnl i red  po l i cvc l i c  rcd~lcrd  

py r id in t s .  

EXPERIMENTAL 

Ir spect ra  wer,e r u n  on n Perkin-Elmer. 762 g ra t i ng  slm%romcter~. Uv s p c t r a  were recorded on 

n Perkin-Elmer 124 instnment.. N m r  s p c t r a  were recorded on Perkin-Elmer R600 (60 M z )  or  Yarian 

XL200 I200 H z )  i n s t n m m t s ,  us ing  t e t r m e t h y l s i l a n e  as inter.na1 .st,andard. hlr l t ing p i n t s  w e r e  

drtennined on a Kiifler, hot  itilgt. and are uncorr.ectrd. 1rr.odintion w a s  c a r r i ed  out  with a medium 

ppessure i m r r s i o n  mercury I m p  (125 wa t t s ) ,  f i l t e r e d  and coolcd by a CuS04 solu t ion  (200 d l  I .  

N was bubbled throu& t h e  i r r a d i a t r d  so lu t i on .  2 
Photoaddition of Ac ry lon i t r i l e  on B h A 5  

1-hnzyl-1,J-dilrydroniiitinamide IT) ( 5  p) and a c r y l o n i t r i l e  (12.3 g) i n  anhydrous t.etrahydro- 

furan (250 ml) were i r r a d i a t e d  u n t i l  t h e  s t a r t i n g  mater ia l  disapprarcd ( t l c ) .  Solvent was removed 

i n  vacua m d c ~  n i t r o g m  and t h e  residue a,as dissolved i n  e t h y l  a ce t a t e  (ZOO ml, ac id s  f r ee ) .  
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