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We may p e r h a p s  be pa rdoned  f o r  f e e l i n g  some s e n s e  o f  p e r s o n a l  
s a t i s f a c t i o n  and ach ievemen t  i n  r e a c h i n g  t h e  t w e n t i e t h  o f  t h e s e  
a n n u a l  r e v i e w s  of p h o t o c h e m i s t r y ;  t hough  it  must also be sa id  

t h a t  we  have been u n s u c c e s s f u l  i n  p e r s u a d i n g  t h e  Royal  S o c i e t y  of 
C h e m i s t r y  t h a t  a c e l e b r a t o r y  banque t  f o r  t h e  hard-working 
Reporters would be i n  o r d e r ,  

The c o v e r a g e  t h i s  y e a r  is  much t h e  same as i n  Volume 19 ,  w i t h  
one  major e x c e p t i o n .  C i r c u m s t a n c e s  beyond o u r  c o n t r o l  have  
n e c e s s i t a t e d  o m i s s i o n  o f  P a r t  V d e a l i n g  w i t h  pho tochemica l  a s p e c t s  
o f  so la r  e n e r g y  c o n v e r s i o n .  We hope t h a t  i t  w i l l  p r o v e  p o s s i b l e  
t o  r e i n s t a t e  t h i s  s e c t i o n  i n  f u t u r e  Volumes. Some of t h e  
R e p o r t e r s  have been f e e l i n g  t h a t  c o n s t r a i n t s  on l e n g t h  have  been 
p r e v e n t i n g  them from d o i n g  f u l l  j u s t i c e  t o  t h e  work r ev iewed .  
Changes d e s i g n e d  t o  ameliorate t h i s  problem are now u n d e r  d i s c u s s -  
i o n ,  and we hope t o  be able t o  g i v e  de ta i l s  i n  Volume 21. 

We s t a r t  t h i s  Review by r e f e r r i n g  t o  some of t h e  more i n t e r -  
e s t i n g  deve lopmen t s  o n  t h e  t h e o r e t i c a l  s i d e  o f  p h o t o c h e m i s t r y .  

Kusba h a s  s o l v e d  t h e  d i f f u s i o n  e q u a t i o n  f o r  l o n g  r a n g e  e n e r g y -  
t r a n s f e r  by d i p o l e - d i p o l e  i n t e r a c t i o n  accompanied by material  
d i f f u s i o n .  F r a c t a l  models are i n c r e a s i n g l y  b e i n g  used  t o  e x p l a i n  
some e n e r g y  t r a n s f e r  p r o c e s s e s  (von Borczyskowski  and K i r s k i ;  
Tamai e t  al.; P i n e s  and Huppert ;  Newhouse and Kopelman). 
A t t e n t i o n  is drawn t o  Najbar's i m p o r t a n t  t r e a t m e n t  of heavy atom 
e f f e c t s .  

Very  s h o r t  t i m e - r e s o l u t i o n  t e c h n i q u e s  are b e i n g  i n c r e a s i n g l y  
a p p l i e d ' t o  t h e  s t u d y  of v e r y  fast processes, f o r  example s o l v e n t  
r e l a x a t i o n  and e l e c t r o n - t r a n s f e r  t o  and from e l e c t r o n i c a l l y  
e x c i t e d  species (Peters i n t e r  a l i a ) ,  Real t i m e  femtosecond 
t e c h n i q u e s  now p r o v i d e  a probe f o r  t h e  s t u d y  of t r a n s i t i o n  states 
(Dan tos  e t  a l . ) .  T h i s  is a v e r y  p r o m i s i n g  development .  The 
F i r s t  I n t e r n a t i o n a l  L a s e r  C o n f e r e n c e  was h e l d  i n  1987 - i n  part  a 
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r e f l e c t i o n  of  t h e  growing u s e  of laser t e c h n i q u e s  i n  photochemis t ry  
and photophys ics .  
l a s e r  work on picosecond s p e c t r o s c o p y  and b i o l o g i c a l  photochemis t ry  
h a s  been provided  by Letokhov. Amongst numerous a p p l i c a t i o n s  of  
f i b r e  o p t i c s  i n  luminescence s t u d i e s ,  UR would p i c k  o u t  t h e  
i n g e n i o u s  oxygen s e n s o r  which u s e s  f l u o r e s c e n c e  decay t i m e  as t h e  

informat ion  c a r r i e r  ( L i p p i t s c h  e t  a l . ) ,  and t h e  u s e  of l i q u i d -  
c o r e  f ib res  i n  laser f l u o r i m e t r y  (Fuj iwara  e t  a l . ) .  The inform- 
a t i o n  a v a i l a b l e  from s t e a d y  s ta te  luminescence s t u d i e s  can be 
i n c r e a s e d  by a computer-based mul t id imens iona l  f l u o r e s c e n c e  t e c h -  
n ique  which has  been reviewed by Patonay e t  a l .  Cundal l  i n  
P a r t  I of t h i s  Volume h a s  i d e n t i f i e d  c h i r a l i t y  changes on e l e c t r o n -  
i c  e x c i t a t i o n  as a f r u i t f u l  area for f u r t h e r  r e s e a r c h .  
B r a u c h l e ' s  novel  phase-modulated h o l o g r a p h i c  g r a t i n g  t e c h n i q u e  h a s  
been s u c c e s s f u l l y  a p p l i e d  t o  e x c i t e d  molecules  i n  polymer matrices. 

A v a l u a b l e  s u r v e y  g i v i n g  access t o  Russian 

A p i o n e e r i n g  s t u d y  by Chatzidimitriou-Dreisman and Brandas 
h a s  been concerned wi th  photochemical  e f f e c t s  i n  molecules  
s i t u a t e d  i n  amorphous envi ronments ,  i n c l u d i n g  l i q u i d s :  thermal  
motion can g e n e r a t e  l o c a l  coherent  o r  d i s s i p a t i v e  s t r u c t u r e s  which 
a f f e c t  t h e  behaviour  of  ne ighbour ing  molecules .  Bulska h a s  
proposed 2,2' -b ipyr idyl -3 ,3 '  - d i o l  as an advantageous new f l u o r e s c -  
ence  s t a n d a r d ,  and Wintgens e t  a l .  have described a f u l g i d e  
ac t inomefer  p a r t i c u l a r l y  u s e f u l  f o r  imrk on laser e x c i t a t i o n .  

Locke and Lim have r e p o r t e d  t h e  f i r s t  example of  a s p e c i e s  
formed by t h e  combinat ion of  tux, e l e c t r o n i c a l l y  e x c i t e d  molecules :  
t h e y  t e r m  t h i s  a 'bicemer'. 

Alkane photochemis t ry ,  normal ly  a r a t h e r  i n a c c e s s i b l e  f i e l d ,  
has been s t u d i e d  u s i n g  a n  i o n i z i n g  e x c i t a t i o n  s o u r c e  (Yoshida and 
Lipsky) .  Much st i l l  remains t o  be unders tood  about  t h e  photo-  
c h e m i s t r y  and photophys ics  o f  benzene,  and t h i s  hydrocarbon and 
i ts  d e r i v a t i v e s ,  i n c l u d i n g  d iphenylpolyenes ,  c o n t i n u e  t o  p r o v i d e  
p e r e n n i a l  c h a l l e n g e s .  Doublet-doublet  f l u o r e s c e n c e  of f r e e  benzyl  
r a d i c a l s  i n  s o l u t i o n  h a s  been observed  by Tokumura e t  a l . :  non- 
r a d i a t i v e  decay a l s o  o c c u r s .  Azulene c o n t i n u e s  t o  a t t r a c t  photo-  
chemical  a d m i r e r s ,  i n c l u d i n g  Hopkins and R e n t z e p i s  , i n t e r  a l ia .  
A t t e n t i o n  is  drawn t o  a two-photon s t u d y  of  p y r i d i n e  u s i n g  a 
thermal  l e n s i n g  t e c h n i q u e  ( S a l v i  e t  a l . ) .  The f l u o r e s c e n c e  decay 
k i n e t i c s  of  1 , 2 - d i  (1-pyreny1)propane are t h e  s u b j e c t  of  s t r o n g  
d isagreement  between t w o  groups (Siemiarezuk and Ware; 
Zachariasse and S t r i k e r ) .  
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Mia locq  h a s  s t u d i e d  t h e  f o r m a t i o n  o f  s o l v a t e d  e l e c t r o n s  by 
p h o t o e x c i t a t i o n  of i n o r g a n i c  a n i o n s  and t h e  b i p h o t o n i c  e x c i t a t i o n  
of water. G a r t s t e i n  and Zakhidov have  p r o p o s e d  t h a t  c h a r g e -  
t r a n s f e r  s t a t e s  i n  mixed s t a c k  d o n o r - a c c e p t o r  compounds c o u p l e  
w i t h  c r y s t a l  l a t t i c e  phonons t o  form c o m p a r a t i v e l y  s t a b l e  s o l i t o n s .  
Examples o f  compe t ing  s i n g l e t  and t r i p l e t  pa thways  f o r  photochem- 
i ca l  t r a n s  + cis i s o m e r i z a t i o n  o f  c e r t a i n  s t i l b e n e s  h a v i n g  i n t r a -  
m o l e c u l a r  d o n o r - a c c e p t o r  c h a r a c t e r  have been d e s c r i b e d  by Gorne r .  
S e v e r a l  o t h e r  i n t e r e s t i n g  s t u d i e s  i n  t h e  f i e l d  have a p p e a r e d  t h i s  
y e a r .  

V a r i o u s  p h o t o p h y s i c a l  t e c h n i q u e s  c o n t i n u e  t o  be u s e d  i n  t h e  
s t u d y  of  po lymers :  some p a r t i c u l a r l y  i n t e r e s t i n g  work on  e l e c t r i c -  
a l l y - c o n d u c t i n g  po lymers  h a s  been d e s c r i b e d  by Ro th  and B l e i e r ,  
i n t e r  a l i a .  The p h o t o p h y s i c s  o f  t h i n  f i l m s  and c o l l o i d a l  s y s t e m s ,  
i n c l u d i n g  micelles, c o n t i n u e s  t o  be an  i m p o r t a n t  and a c t i v e  f i e l d  
o f  r e s e a r c h :  see e.g. Kalyansundaram; Debe. C y c l o d e x t r i n s  have 
been found t o  i n c r e a s e  t h e  chemi luminescence  y i e l d s  f rom aqueous  
p e r o x y o x a l a t e s  by up t o  300- fo ld  (Woolf and G r a y e s k i ) .  Enzyme- 
g e n e r a t e d  e x c i t e d  states o f  a c e t o n e  have been found t o  i n d u c e  
quas i -pho tochemica l  b e h a v i o u r  o f  r i b o f l a v i n  i n  t h e  d a r k  (Rojas and 
S i l v a ) .  From s t u d i e s  o f  t h e  luminescence  o f  lo2, Schmidt and 
Braue r  have c o n c l u d e d  t h a t  most o f  t h e  p r e v i o u s l y  r e p o r t e d  r e d  
e m i s s i o n  d o e s  n o t  come from t h i s  molecu le .  De layed  f l u o r e s c e n c e  
h a s  been o b s e r v e d  i n  t h e  d e a c t i v a t i o n  o f  h i g h l y  e x c i t e d  t r i p l e t  
s t a t e s  ( S k v o r t s o v  and Alf imov;  cf. McGimpsey and S c a i a n o ) .  The 
p h o t o l y s i s  o f  a r y l  a z i d e s ,  l o n g  u s e d  a s  a s o u r c e  o f  a r y l n i t r e n e s ,  
h a s  been shown also t o  p roduce  a t r a n s i e n t  d e h y d r o a z e p i n e  
( S h i e l d s  e t  a l . ;  L i a n g  and S c h u s t e r ) .  

I n  a r e m a r k a b l e  deve lopmen t ,  Nguyen et a l .  claim t h a t  t h e y  
have been a b l e  t o  d e t e c t  s i n g l e  m o l e c u l e s  by a l a s e r - i n d u c e d  
f l u o r e s c e n c e  p r o c e d u r e .  

B i o c h e m i s t s  c o n t i n u e  t o  be t h e  main e x p l o i t e r s  o f  p h o t o -  
p h y s i c a l  t e c h n i q u e s , t h o u g h  i t  s h o u l d  be p o i n t e d  o u t  t h a t  t h e  c o v e r -  
age o f  t h e s e  p a r t i c u l a r  a s p e c t s  is  s e l e c t i v e  r a t h e r  t h a n  comprehen- 
s i v e .  Even p r o c e s s e s  i n  l i v i n g  ce l l s  are now b e i n g  s t u d i e d  
(Vigo et a l . ,  i n t e r  a l i a ) .  Some a s p e c t s  o f  b i o l o g i c a l  pho to -  
c h e m i s t r y  are u n d o u b t e d l y  an  a c q u i r e d  tas te .  F o r  example,  a 
t h r e e - d i m e n s i o n a l  p r e s e n t a t i o n  of t h e  t o t a l  f l u o r e s c e n c e  from 
u r i n e  h a s  e n a b l e d  L e i n e r  et a l .  t o  i d e n t i f y  s e v e r a l  f l u o r e s c e n t  
m e t  abo 1 i t  e s . 
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We now come t o  developments  i n  i n o r g a n i c  photochemis t ry .  
G r g t z e l  and co-workers have d e s c r i b e d  a p h o t o e l e c t r i c  d e v i c e  

(1) R = Me or Et 

(3) 

Ar 

(4) R = H or Bun (5) R’s H or Me 

RO Q 
(9) R=Me, Et, or Pr’ (10) 
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r e s p o n s i v e  t o  t h e  n e a r - i n f r a r e d ,  and w i t h  an e f f i c i e n c y  o f  37%. 
Carbon monoxide and hydrogen are produced by concurren t  photo-  
r e d u c t i o n  of  carbon d i o x i d e  and water u s i n g  v i s i b l e  l i g h t  i r r a d i -  
a t i o n  o f  s o l u t i o n s  c o n t a i n i n g  [ R ~ ( b p y ) ~ I ~ +  and v a r i o u s  C o ( I 1 )  
species (Ziessel e t  a l . ) .  P h o t o e x c i t a t i o n  of  a system c o n t a i n i n g  
t h e  same ruthenium complex, methylv io logen ,  and q u a d r i c y c l a n e  can  
i n i t i a t e  a c a t a l y t i c  c y c l e  f o r  t h e  v a l e n c e  i s o m e r i z a t i o n  of  
q u a d r i c y c l a n e  t o  norbornadiene  (Kuta l  e t  a l . ) .  I s h i d a  e t  a l .  
r e p o r t  t h e  photoreduct ion  of  C02 c a t a l y z e d  by CRu(bpy)2(CO)Z!2+. 
B i a n c h i n i  and Meli have described an  i n t e r e s t i n g  new method f o r  
t h e  i n t r o d u c t i o n  of  s u l p h i d o ,  d i s u l p h u r ,  and d ise len ium l i g a n d s  
i n t o  complex frameworks. B e l m o r e  et a l .  have described t h e  f i r s t  
example of t h e  p h o t o a c t i v a t i o n  of  a metal-carbon d i o x i d e  complex 
i n  s o l u t i o n .  Dobson e t  a l .  have d e v i s e d  a procedure  f o r  t h e  
i d e n t i f i c a t i o n  of  c o - o r d i n a t i v e l y  u n s a t u r a t e d  s u b s t i t u t e d  meta l  
carbonyl  t r a n s i e n t s  which e n a b l e  v a l u e s  of a l l  rate c o n s t a n t s  f o r  
l i g a n d  d isp lacement  r e a c t i o n s  t o  be o b t a i n e d .  P h o t o i n s e r t i o n  of  
i s o n i t r i l e s  i n t o  t h e  C-H bond of a r e n e s  produces a l d i m i n e s ,  and 
is c a t a l y z e d  by  i r o n  ( Jones  e t  a l . ) .  Messelhhser e t  a l .  have 
descr ibed  t h e  photochemical  i n s e r t i o n  of  an a lkene  i n t o  an S-S 

bond i n  a co-ord ina t ion  complex. Sakakura and co-workers have 
descr ibed  t h e  r e g i o s e l e c t i v e  c a r b o n y l a t i o n  of a l i p h a t i c  and 
a r o m a t i c  hydrocarbons i n  t h e  presence  o f  a rhodium complex. I n  
related work, these a u t h o r s  have used t h e  same complex i n  an i n t e r -  
e s t i n g  cha in-shor ten ing  s y n t h e s i s  of  t e r m i n a l  a l k e n e s  from a lkanes ,  
e.g. pentane+but  -1-ene. 

I r r a d i a t i o n  o f  t h e  0 3 / B r 2  complex l e a d s  t o  a n e w  species 
which  is b e l i e v e d  t o  be B r 2 0  (Turner  e t  a l .  ). 

I n  t h e  f i e l d  of o r g a n i c  photochemis t ry ,  g r e a t l y  i n c r e a s e d  use  
is be ing  made of  photochemical  procedures  i n  t h e  s y n t h e s i s  of  
n a t u r a l  p r o d u c t s  and other complex molecules .  There  is growing 
i n t e r e s t  i n  t h e  e f f e c t s  o f  novel  environments  o n  t h e  c o u r s e  of 
p h o t o r e a c t i o n s ,  e.g. z e o l i t e s ,  membranes, and c y c l o d e x t r i n  com- 
p l e x a t i o n .  

The p h o t o i s o m e r i z a t i o n  of cyc lobutanones  t o  t r a n s i e n t  c a r -  
benes h a s  been used a s  p a r t  o f  an i n t e r e s t i n g  s y n t h e s i s  of  
muscarine ( P i r r u n g  and D e A m i c i s ) .  I n t r a m o l e c u l a r  oxe tan  format ion  
h a s  been used  as par t  of  novel  s y n t h e s e s  o f  medium-ring e t h e r s  
(1) and t h e  t r i c y c l o - o c t a n e  ( 2 )  (Carless e t  a l . ;  G le i t e r  and 
Kissler). Cossy e t  a l .  have employed t h e  p h o t o r e d u c t i v e  c y c l i z a -  
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t i o n  of amides o r  u n s a t u r a t e d  k e t o n e s  i n  a new s y n t h e s i s  o f  
h i r s u t e n e .  

P a t t e n d e n  and Teague have  a c h i e v e d  t h e  t o t a l  s y n t h e s i s  of t h e  
a n g u l a r  t r i q u i n a n e  ( 3 )  by p r o c e d u r e s  which i n c l u d e  i n t r a m o l e c u l a r  
~ I T + ~ I T  p h o t o c y c l o a d d i t i o n  o f  an  enone .  

The u s e  of c i r c u l a r l y  p o l a r i z e d  l i g h t  f o r  i r r a d i a t i o n  h a s  
been l i t t l e  e x p l o i t e d  i n  t h e  p a s t ,  so t h e  s y n t h e s i s  o f  t h e  o p t i c -  
a l l y  a c t i v e  e n o n e s  ( 4 )  i n  t h i s  manner by Cavazza and Zandomeneghi 
i s  of p a r t i c u l a r  i n t e r e s t .  Wang and P a q u e t t e  have d e s c r i b e d  t h e  
pho tochemica l  r o u t e  t o  1 , 3 - b r i d g e d  c y c l o - o c t a t e t r a e n e s .  The 
azomethine g roup  i s  n o r m a l l y  of l o w  pho tochemica l  r e a c t i v i t y ,  b u t  
Kaneko e t  a l .  have  d e s c r i b e d  a s y s t e m  i n  which a CF3 g roup  a p p e a r s  
t o  have an a c t i v a t i n g  e f f e c t ,  

The oxa-di-r-methane pho tochemica l  r e a r r a n g e m e n t  o f  B ,  y -  

u n s a t u r a t e d  s y s t e m s  n o r m a l l y  o c c u r s  v i a  a t r i p l e t  pathway;  
Fuchs and co-workers  have  d e s c r i b e d  an  example i n  which d i r e c t  
i r r a d i a t i o n  (p re sumab ly  s i n g l e t )  g i v e s  t h e  oxa-di-r-methane 
p r o d u c t  whereas  t r i p l e t  s e n s i t i z a t i o n  f o l l o w s  a d i f f e r e n t  p a t h .  
The oxa-di-n-methane r e a r r a n g e m e n t  o f  b i cyc loC2 .2 .23oc tenones  h a s  
been e x p l o i t e d  by S c h a f f n e r  and Demuth t o  p roduce  t r i c y c l o  
C3 .3 .0 .02~810c t -3 -ones ,  and Ra ju  and Deota have e x t e n d e d  t h i s  
p r o c e d u r e  t o  a s y n t h e s i s  o f  l i n e a r  t r i q u i n a n e s .  

b u t  

Nagamatsu e t  a l .  have  shown t h a t  l i q u i d  c r y s t a l  and v a r i o u s  
o t h e r  media c a n  g r e a t l y  i n f l u e n c e  t h e  s t e r e o c h e m i s t r y  o f  u r a c i l  
p h o t o d i m e r i z a t i o n .  P i r r u n g  and Nunn have  shown t h a t  i r r a d i a t i o n  
of a series of q u i n o n e  m o n o a c e t a l s  ( 5 )  i n  acet ic  a c i d  p r o v i d e s  a 
f l e x i b l e  h i g h - y i e l d  r o u t e  t o  s u b s t i t u t e d  c y c l o p e n t e n o n e s .  

Tu and Mariano have d e s c r i b e d  an  i n t e r e s t i n g  l - s t e p  s y n t h e s i s  
o f  t h e  l-azabicycloC3.3.0loctane ( 6 )  by x a n t h o n e - s e n s i t i z e d  
i r r a d i a t i o n  of t h e  p y r r o l i n i u m  p e r c h l o r a t e  (7). Mukai e t  a l .  
have d e s c r i b e d  t h e  unexpec ted  c o n r o t a t o r y  r i n g - o p e n i n g  o f  a c y c l o -  
b u t e n e  t o  t h e  c o r r e s p o n d i n g  d i e n e  which o c c u r s  v i a  c h a r g e - t r a n s f e r  
e x c i t a t i o n  t o  g i v e  t h e  r a d i c a l - c a t i o n  of c y c l o b u t e n e .  
N i s h i d a  have  r e p o r t e d  t h a t  i r r a d i a t i o n  of t h e  s t r a i n e d  d i e n e  
( 8 )  i n  a l c o h o l i c  s o l u t i o n  g i v e s  t h e  p r o d u c t  ( 9 )  which is  s u g g e s t e d  
t o  r e s u l t  f rom a d d i t i o n  o f  t h e  s o l v e n t  t o  t h e  pho to i somer  ( l o ) ,  
s p e c t r o s c o p i c  e v i d e n c e  f o r  which is  p r o v i d e d .  
t o  t h e  e x t r a o r d i n a r y  p h o t o i s o m e r i z a t i o n  (11) + (12) d e s c r i b e d  by 
P r i n z b a c h  e t  a l .  

T s u j i  and 

A t t e n t i o n  is drawn 
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Cohen and  co-workers  have p r o v i d e d  a v a l u a b l e  r e v i e w  o f  
confo rma t ion  e f f e c t s  i n  sol id-s ta te  p h o t o r e a c t i o n s .  Mukai e t  a l .  
have r e p o r t e d  t h e  r e m a r k a b l e  d e s e n s i t i z e d  p h o t o e l e c t r o n - t r a n s f e r  
i s o m e r i z a t i o n  r e p r e s e n t e d  by (13) + (14). 

T u r r o  e t  a l .  have r e p o r t e d  t h a t  i r r a d i a t i o n  of benzocyc lo -  
b u t  e n e  g i v e s  t h e  d i h y d r o p e n t  a l e n e s  ( 15 ) and (16 ) . They p r o p o s e  
t h e  i n t e r m e d i a c y  o f  t h e  p r e f u l v e n e - t y p e  b i r ad ica l  ( 1 7 ) :  t h i s  
t y p e  o f  i n t e r m e d i a t e  was p r o p o s e d  earlier by t h e  S e n i o r  R e p o r t e r s  
t o  a c c o u n t  f o r  t h e  pho tochemica l  f o r m a t i o n  o f  f u l v e n e  and benz-  
v a l e n e  from benzene.  I t  was o n c e  t h o u g h t  t o  be i n v o l v e d  i n  t h e  
m e t a - c y c l o a d d i t i o n  o f  a l k e n e s  t o  benzene ,  b u t  a d i f f e r e n t  mechan- 
i s m  is now g e n e r a l l y  a c c e p t e d .  L a l l e y  and  S p i l l a n e  have described 
a n o v e l  pho tochemica l  r e a r r a n g e m e n t  o f  t h e  sodium s a l t  o f  
m-aminobenzenesulphonic  a c i d .  Wagner and Nahm have  described a n  
i n t r a m o l e c u l a r  pho tochemica l  c y c l o a d d i t i o n  t o  t h e  benzene r i n g  
t h a t  i s  u n u s u a l  i n  o c c u r r i n g  by a t r i p l e t  pathway.  

C y c l i c  osmic esters have l o n g  been known t o  be i n v o l v e d  i n  
t h e  osmium t e t r o x i d e - c a t a l y z e d  c i s - d i h y d r o x y l a t i o n  o f  a l k e n e s ,  b u t  
n o t  a r e n e s .  The i s o l a t i o n  o f  compound (18) by Wallis and  Kochi  
f o l l o w i n g  i r r a d i a t i o n  o f  t h e  c h a r g e - t r a n s f e r  complex between 
o s m i u m t e t r o x i d e  and benzene i s  t h e r e f o r e  of p a r t i c u l a r  i n t e r e s t ,  
T h i s  s u g g e s t s  t h a t  t h e  c o r r e s p o n d i n g  use of c a t a l y t i c  q u a n t i t i e s  
of osmium t e t r o x i d e  i n  c o n j u n c t i o n  w i t h  hydrogen p e r o x i d e  c o u l d  
l e a d  t o  t h e  f o r m a t i o n  of p o l y h y d r o x y l a t e d  c y c l o h e x e n e s  and  - anes .  
A rare example o f  pho tochemica l  c y c l o a d d i t i o n  t o  a CZN g roup  is 
p r o v i d e d  by t h e  f o r m a t i o n  o f  benzoxazo le  ( 1 9 )  f rom p e n t a c h l o r o -  
pheno l  i n  a c e t o n i t r i l e .  The p h o t o c o n v e r s i o n  of 2-methylbenzo- 
phenone i n t o  t h e  a n t h r o n e  ( 2 0 )  i n v o l v e s  t w o  s e q u e n t i a l  pho to -  
p r o c e s s e s  * t h e  E-enol ( 2 1 )  which u n d e r  t h e  i n f l u e n c e  o f  h i g h  
i n t e n s i t y  laser l i g h t  a b s o r b s  a second  pho ton  t o  g i v e  t h e  c y c l i z e d  
i n t e r m e d i a t e  ( 2 2 )  which u n d e r g o e s  a i r - o x i d a t i o n  t o  ( 2 0 )  (Wilson 
e t  a l .  ). 

N i s h i o  e t  a l .  have  described a n  i n t e r e s t i n g  p r o c e d u r e  f o r  
' s t o r i n g '  s i n g l e t  oxygen as a n  a d d u c t  w i t h  p t e r i d i n - 2 , 4 , 7 - t r i o n e ,  
a s o l i d  which c a n  be s t o r e d  i n d e f i n i t e l y  a t  room t e m p e r a t u r e  b u t  
which on warming r e v e r t s  t o  t h e  p a r e n t  t r i o n e  w i t h  l i b e r a t i o n  o f  
s i n g l e t  oxygen,  A d a m  and co-workers  have d e s c r i b e d  a c o n v e n i e n t  
one-pot  s y n t h e s i s  o f  e p o x y - a l c o h o l s  v i a  pho to -oxygena t ion  o f  
a l k e n e s  i n  t h e  p r e s e n c e  of a T i (1V)  c a t a l y s t .  
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D k r  e t  a l .  have  d e s c r i b e d  some nove l  complex c i n n o l i n e  d e r i -  

v a t i v e s  which show pho tochromic  p r o p e r t i e s .  A l b i n i  e t  a l .  have 
p r o v i d e d  some new e v i d e n c e  on t h e  mechanism f o r  t h e  p h o t o i s o m e r i -  
z a t i o n  o f  h e t e r o c y c l i c  !-oxides. S imple  p y r i d i n e  N-oxides  are 
e x c e p t i o n a l .  Thus i r r a d i a t i o n  o f  p y r i d i n e  x -ox ide  i n  aqueous b a s e  
a f f o r d s  t h e  r i n g - o p e n e d  p r o d u c t  ( 2 3 ) .  Aoyama e t  a l .  have 
d e s c r i b e d  t h e  u n p r e c e d e n t e d  p h o t o c y c l i z a t i o n  o f  t h e  amide ( 2 4 )  t o  
t h e  lactam ( 2 5 ) .  The f i r s t  examples  o f  C2a+21~1 p h o t o r e a c t i o n s  o f  
a three-membered r i n g  and an azo-compound have been d e s c r i b e d  by 
Hunig and S c h m i t t .  N i c o l a o u  et a l .  have  p r e p a r e d  t h e  f i r s t  s table  
example o f  a 1 , 2 - d i t h i e t h a n e :  t h e  p r o c e d u r e  i n v o l v e s  ( 2 1 ~ + 2 ~ r )  

p h o t o d i m e r i z a t i o n  o f  C=S g r o u p s .  

T r a n s i e n t  t r i p l e t  b i r a d i c a l s  have  been t r a p p e d  by r e a c t i o n  

w i t h  oxygen:  t h e  p r o c e d u r e  i s  c l a i m e d  t o  p r o v i d e  an  e f f e c t i v e  
method f o r  e s t i m a t i n g  t h e  l i f e t i m e s  o f  t h e s e  s p e c i e s  (Adam et a l .  ). 
S t r e i t h  e t  a l .  have d e s c r i b e d  t h e  f i r s t  example o f  a p y r i d i n o -  

c y c l o p r o p e n e  (26 ) . 
The r e m a r k a b l e  s i l a n e d i i m i n e  (273 h a s  been p r e p a r e d  by 

i r r a d i a t i o n  o f  t h e  a z i d e  ( 2 8 )  ( K l i n g l e r  and P r i n z b a c h ) .  The 
u n u s u a l l y  s t a b l e  t r i a z i r i d i n e  ( 2 9 )  h a s  been p r e p a r e d  by p h o t o l y s i s  
o f  t h e  c o r r e s p o n d i n g  a z i d e .  

De lduc  e t  a l .  have r e p o r t e d  t h a t  t h e  p h o t o l y s i s  o f  2 - a l k y l  
and S - a c y l  x a n t h a t e s  p r o v i d e s  a u s e f u l  s o u r c e  o f  f r e e  a l k y l  and 
a c y l  r a d i c a l s .  P h o t o l y s i s  o f  t h e  i m i d e  ( 3 0 )  g i v e s  t e t r a m e t h y l -  
c y c l o b u t a d i e n e  (Kashima e t  a l .  ). 

We c o n c l u d e  w i t h  r e f e r e n c e s  t o  deve lopmen t s  i n  polymer 
p ho t ochemis t r y . 

Polymer f i l m s  have been o b t a i n e d  by p l a sma  p o l y m e r i z a t i o n  o f  

h e x a f l u o r o b e n z e n e ,  N - v i n y l p y r r o l i d i n e ,  and c h l o r a c r y l o n i t r i l e  

(Munro).  H iguch i  e t  a l .  have  shown t h a t  i r r a d i a t i o n  o f  an 
a zo benzene -mod i f i e d  po 1 y ( Y -met h y 1 -L -g 1 u t a m  a t  e -CO-L -g 1 u t am i c ac i d ) 

i n  b i l a y e r  membrane v e s i c l e s  o f  distearyldimethylammonium c h l o r i d e  
l e a d s  t o  t r a n s - c i s  i s o m e r i z a t i o n  o f  t h e  polymer:  t h i s  l e a d s  t o  
t r a n s f e r  o f  t h e  p o l y p e p t i d e  from t h e  hydrophob ic  b i l a y e r  membrane 
i n t e r . i o r  t o  t h e  h y d r o p h i l i c  s u r f a c e .  As a r e s u l t , ' t h e r e  w a s  a 
d e c r e a s e  i n  t h e  i o n  p e r m e a b i l i t y  t h r o u g h  t h e  b i l a y e r  membrane and 
t h e  f o r m a t i o n  of i n t e r v e s i c u l a r  a d h e s i o n .  E l s n e r  and Ritter have 
p r e p a r e d  p h o t o s e n s i t i v e  membranes from an  a r o m a t i c  polyamide and 
a c i n n a m a t e  t h a t  i n c o r p o r a t e s  a l i q u i d  c r y s t a l l i n e  component.  




