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Abstract - I r r a d i a t i o n  o f  & diphenyl  s u b s t i t u t e d  p iperaz ines  La,  b (R = Me, H) i n  

a c e t o n i t r i l e  s o l u t i o n  r e s u l t s  i n  t h e i r  convers ion t o  trans compounds l a ,  b (R = Me, H) 

wh i l e  i n  the  case o f  LC (R = CHp)  no i somer i za t i on  i s  observed. On the  o the r  hand, 

none of  the  t h ree  t r ans -p i pe ra r i nes  isomerizes under the  same cond i t ions .  A general 

mechanism i s  proposed. 

I n  t h e  course of another study1 the  tranr and &-piperazines l a - c  a n d z a - c  were needed f o r  

2 the  sake of comparison, and were synthesized according t o  methods repor ted  i n  the  l i t t e r a t u r e  . 
Mix tu res  o f  isomers were ob ta ined i n  each case from which pure samples o f  trans and were sepa- 

ra ted .  We were thus l e d  t o  examine i n  some d e t a i l s  the  p o s s i b i l i t y  o f  a photochemical i s o m e r i r a t i o n  

of  these compounds, such a type  o f  c i s ,  t rans- in te rconvers ion  appearing r e l a t i v e l y  r a r e  f o r  hetero-  

c y c l i c  s ~ s t e m ~ ' ~ ' ~ .  We r e p o r t  here o u r  r e s u l t s ,  the  f i r s t  ever  publ ished i n  t h i s  se r i es .  

pesults - A l l  t r a n s i a - c  and & La-c p iperaz ines  were i r r a d i a t e d  i n  a c e t o n i t r i l e  degassed 

so lu t i ons  (* M) w i t h  a 100 w a t t  medium pressure mercury lamp. Cis isomer l a  was a l s o  i r r a d i a t e d  

i n  degassed acetone as so lven t .  

I r r a d i a t i o n  of  $.WE= 2,3-diphenylpiperazines 1 - None of  t h e  t h ree  W - p i p e r a z i n e s  l a - c  

isomerizes t o  compounds b u t  r a t h e r  decomposes smoothly a f t e r  4 hours o f  i r r a d i a t i o n .  

I r r a d i a t i o n  o f  cis-2,3-diphenylpiperazines 2 - Complete i somer iza t ion  o f  ?a (R = Me) t o  l a  i s  

achieved w i t h i n  5 hours. I n  a c e t o n i t r i q e  s o l u t i o n ,  c&-piperylene a t r i p l e t  quencher, f a i l s  t o  

quench the  photo isomer iza t ion  a t  var ious  concent ra t ions  (up t o  0.3 M) and a fi * trans e q u i l i b r i u m  



i n  the diene i s  reached. When a c e t o n i t r i l e  i s  changed by acetone as solvent,  no t race o f  l a  i s  

detected a f t e r  the same i r r a d i a t i o n  t ime. 

Piperazine zb ( R  = H) isomerizes more slowly than a  (R  = Me). I n  a c e t o n i t r i l e  so lu t ion ,  

longer per iod  o f  i r r a d i a t i o n  (% 10 hours) leads t o  the trans isomer (60 %) and t o  degradation 

products. Complete isomerizat ion t o  the trans compound i b  i s  obtained s t a r t i n g  from an enriched 

trans mixture ( L b l b  = 3). N,N-dibenzyl -e -p iperaz ine  LC i r r a d i a t e d  f o r  4 hours i n  a c e t o n i t r i l e  

so lu t i on  decomposes smoothly and y i e l d s  v i r t u a l l y  no trans isomer. 

Discussion - The sens i t i z i ng  and quenching experiments performed w i t h  L a  i nd i ca te  t h a t  the exc i ted  

s t a t e  responsible f o r  the isomerizat ion may be the s ing le t .  The observed c i s ,  t rans- interconversion 

may be due i n  p r i n c i p l e  t o  C-N o r  C-C bond sc iss ion on exc i t a t i on .  This l a s t  process seems t o  be 

the most p laus ib le  i n  view of bond d issoc ia t ion  energy data f o r  s i m i l a r  types of bonds (KHz-CH20 

45-48 Kcallmole ; KHz-NHCH3 58 ~ c a l / m o l e ) ~  and because i t  leads t o  a  resonance s t a b i l i z e d  b i r a d i -  

ca l  3. Furthermore, homolytic cleavages o f  C-C bond have already been repor ted i n  the course o f  

[2-21 paracyclophane i r r ad ia t i on6 ,  and photochemical i somer iza t ion  o f  N-subst i tuted 2.3-diphenyl- 

azyr id ines 3 

Trans l a ,  b  and * a ,  b  piperazines r a i s i n g  i n  t h e i r  exc i t ed  s i n g l e t  s ta te  by absorpt ion o f  -- 

l i g h t ,  g ive  the same b i r a d i c a l  3 which recyc l izes  t o  the thermdynamical ly more s tab le  trans 
isomer 1. Therefore only e - p i p e r a z i n e s  l a ,  b  undergo photoisomerizat ion.  

The d i f f e rence  of r e a c t i v i t y  observed w i t h  *-piperazines ( l a  > b )  and the iner tness of c  

toward photoisomerization, show the inf luence of N-subst i tu t ion  as already repor ted i n  the case 

o f  d iphenylazir id ines3. The lack  of isomerizat ion o f  & and trans-piperazines LC, c ,  can be 

explained by the substant ia l  change i n  the photochemical p roper t ies  induced by the incorpora t ion  



HETEROCYCLES, Yo1 19, No 2, 1982 

7 o f  the second chromophore . Whatever the & o r  trans isomer i s  considered, the two phenyl r i ngs  

separated by f ou r  saturated bonds can adopt a sandwich conf igura t ion ,  i n  which the two chromophores 

p a r a l l e l  t o  each o ther  a t  a distance 2 3A undergo maximum in te rac t i on .  A f t e r  i r r a d i a t i o n ,  the 

exc i t ed  molecule can deact ivate r a d i a t i v e l y  o r  non- rad ia t ive ly  by i n t r a m l e c u l a r  energy t ransfer .  
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