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res idue  was  m e t h y l a t e d  w i t h  d i a z o m e t h a n e  as above .  
R e p r o d u c i b l e  y ie lds  of 7 0 - 1 0 0 %  of t h e  a b o v e - m e n t i o n e d  
d e r i v a t i v e s  (except  for  Glu),  iden t i f i ed  b y  t h e i r  r e t e n t i o n  
t imes ,  were  o b t a i n e d .  F o r m a t i o n  of b y - p r o d u c t s  e.g. 
a c e t y l a m i n o  a c e t o n e  d e r i v a t i v e s  s, was  n o t  obse rved .  Glu,  
however ,  was  t r a n s f o r m e d  in to  N - a c e t y l  p y r o g l u t a m i c  
ac id  in a g r e e m e n t  w i t h  t h e  f i n d i n g  of ])AKIN a n d  VVESTL 
B y  b r i e f  h e a t i n g  w i t h  N HC1 p r io r  to  t h e  m e t h y l a t i o n ,  
t h e  n o r m a l  d e r i v a t i v e  of  Glu a p p e a r e d  in t h e  c h r o m a t o -  
g ram.  Th i s  t r e a t m e n t  was  necessa ry  in  t h e  p resence  of 
Pro,  as t h e  r e t e n t i o n  t i m e s  of t h e  2 cyclic d e r i v a t i v e s  
were  iden t i ca l  on  al l  t h e  c o l u m n s  s tud ied .  
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1, valine; 2, leucine; 3, internal standard; 4, valyl-leucine. Column: 
1 It. 3% carbowax 20M. 

D u r i n g  a n  a t t e m p t  to  de r iva t i ze  t h e  d ipep t ide  Va l -Leu  
for  g a s - c h r o m a t o g r a p h y  b y  t h e  a b o v e - m e n t i o n e d  pro-  
cedure,  a d d i t i o n a l  p e a k s  c o r r e s p o n d i n g  to  t h e  d e r i v a t i v e s  
of Va l  a n d  Leu  were  obse rved .  T h e  s a m e  resu l t  was  
o b t a i n e d  for  o t h e r  d ipep t ides  a n d  two  t r ipep t ides .  As t h e  
desc r ibed  a c e t y l a t i o n  p r o c e d u r e  is s imi l a r  to  t h a t  em-  
p loyed  for  t h e  r a c e m i z a t i o n  of op t i ca l ly  a c t i v e  a m i n o  
acids  3, i t  is r e a s o n a b l e  to  a s sume  t h a t  t he  b r e a k d o w n  
t akes  p lace  v i a  oxazo lone  fo rma t ion .  However ,  a n  ace ty la -  
t i o n  of t i le  pep t i de  b o n d  e, m a k i n g  i t  labi le  to  water ,  
could  also a c c o u n t  for t h e  resu l t s  o b t a i n e d .  W i t h  t h e  
a id  of t he  c a l i b r a t i o n  va lues  o b t a i n e d  above ,  t h e  yields  
of N-ace ty l  a m i n o  acids  on  t r e a t m e n t  of t h e  pep t i de s  
m e n t i o n e d  w i t h  t he  a c e t y l a t i o n  m i x t u r e  could be  cal- 
cu la t ed  (Table) 7. 

Zusammen[assung. E i n e  S p a t t u n g  v o n  P e p t i d e n  t r i t t  
auf,  w e n n  v e r s u c h t  wird,  gewisse D e r i v a t e  in  a n  s ich  
t ib l icher  VCeise herzus te l l en .  D a m i t  wi rd  au f  die MSglich- 
ke i t  e iner  F e h l i n t e r p r e t a t i o n  h ingewiesen .  
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Synthesis  and Photolysis  of 2 -Formyl-4 ,4-Dimethyl -2 ,5 -Cyclohexadienone  

I t  is k n o w n  t h a t  c e r t a i n  s u b s t i t u e n t s  in f luence  t h e  
p a t h w a y s  of p h o t o c h e m i c a l  r e a r r a n g e m e n t s  of b icycl ic  
c ros s - con juga t ed  c y c l o h e x a d i e n o n e s  1, 3 I n  p u r s u i n g  our  
i n t e r e s t  in  p h o t o l y t i c  r eac t ions ,  we n o w  wish  to  r e p o r t  
t h e  s y n t h e s i s  a n d  pho to lys i s  of a monocyc l i c  c o m p o u n d  
of  t h i s  t y p e  w i t h  a n  e l ec t ron  w i t h d r a w i n g  f o r m y l  sub-  
s t i t u e n t .  

S y n t h e s i s  of 2-Iormyt-4,  4 -d ime thy l -2 ,  5 -cyc lohexadie-  
n o n e  ( I I I )  was  ca r r ied  o u t  b y  a p rocedu re  s imi l a r  t o  
t h a t  e m p l o y e d  b y  EDWARDS et  a l ) .  C o n d e n s a t i o n  of 14 
w i t h  e t h y l  f o r m a t e  in  t h e  p resence  of s o d i u m  m e t h o x i d e  
a n d  r e a c t i o n  of t h e  h y d r o x y m e t h y l e n e  d e r i v a t i v e  I I  
[b.p. 43-45  ° (0.1 m m ) ;  69% yie ld ;  295%EtOH 235 --max 
(e 13,400) a n d  307 n m  (e 5400) ; A n a l ) ]  w i t h  2, 3-dichloro-  
5 , 6 - d i c y a n o b e n z o q u i n o n e  ~ in  d i o x a n e  gave  I I I  Imp 
66.5 to  67°; 61% y ie ld ;  295%Et°tt 237 n m  (e14,350) ;  

~[KBr 195%EtOH+NaOH 350 n m  (~ 13,560); -max 5.90, 5.98, 6.03, 

xCDCl,, an  (S, 6H) ;  H1:6 .3  (double t ,  6.15, a n d  6.25 ix; ~'rMS . . . .  
Jl-~. = 10 Hz ) ;  H~:6 .9  (2 doub le t s ,  J2-3 = 2.5 H z ) ;  
Ha: 7.6 (double t )  ; H4:10 .2  ppmS~. 

A 0 .5% so lu t ion  of I I t  was  i r r a d i a t e d  in 4 5 %  ace t ic  
ac id  u s ing  a 450 w a t t  H a n o v i a  h i g h  p ressu re  m e r c u r y  
l a m p  in  a n  al l  P y r e x  cell. U V - a b s o r p t i o n  a f t e r  45 ra in  
i n d i c a t e d  a 9 0 - 9 5 %  convers ion .  S o l v e n t  r e m o v a l  in  v a c u o  
a f fo rded  t h e  c rude  p h o t o p r o d u c t .  E f fo r t s  to  u n e q u i -  
voca l ly  c h a r a c t e r i z e  t h e  n a t u r e  of  t h e  p h o t o p r o d u c t  
w i t h o u t  f u r t h e r  chemica l  t r a n s f o r m a t i o n s  were  w i t h o u t  
success. I n t e r p r e t a t i o n  of t h e  N M R  d a t a  i n d i c a t e d  a n  
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exceptionally pure product ;  nonequivalent  methyl  groups, 
vinyl  protons, a mul t ip le t  integrat ing for two and one 
exchangeable proton suggested structure IV. Reactions 
of the crude photoproduct  were support ive of this struc- 
ture. Catalyt ic  hydrogenat ion (10% Pd/C) of the photo- 
product  in methanol  gave the ketoformate V [b.p. 110 
to 115 ° (0.15 ram)', 70% yield;  -max2NEAT 5.74 and 5.79 V.; 

CDCIs 1,64 (S, 6H), 1.8-2.5 (broad, 7H) and 8.04 ppm 
(s, 1H). Hydrolysis  of V a t  room temperatnre  in 2,5% 
KOH in methanol  (3 days) gave a light yellow oil VI 
[liquid, purified by  GLC; 37% yield;  -m~xlNEAT 2.91 and 

5.78 [~; ~c~c[, 1.17 (s, 6H), 1.65-2.35 (m, 7H) 2.65 ppm 
(s, 1H)L 

The proposed structure of the photoproduct  IV was 
supported by  the chemical reactions and the spectral  
data.  The remarkable  s imilar i ty  of the NMR of the photo- 
product  and the dimeric ether V I I a  was par t icular ly  
informative,  the only difference being one exchangeable 
proton (-OH). The absence of VI I a  in the photoproduct  
was indicated by  spectral data,  thin layer and column 
chromatography.  The formation of V I I a  from the photo- 
product  can be rat ional ized by  el imination of water  from 
2 molecules of IV. Since the  photoproduct  after  t reat-  
ment  with isopropenyl acetate  no longer had an acidic 
proton avai lable for rearrangement,  hydrogenolysis took 
place giving rise to the methyl  ketoalcohol (VIII).  The 
formation of the ketoformate  V can be rationalized as 
follows: 

OH 
HGO2GzHs H~~ 

o 

I. ]I. 

ODO, 
H C . ~ /  

0~- - ' , . ,~  Hz 
Hz 
]L 

0 

L 

hv 
HOAc-H~O 

H0 

0 = Hz V~b + 
Pd-C 

t/ J 

I 
p-TSA. 

CHC~=CH z 
0Ac 

L d  I o- 

0 
CHO 

V 

Trea tment  of the crude photoproduct  IV with iso- 
propenyl  acetate  containing a trace of p-toluenesulfonic 
acid gave the dimeric ether VI Ia  Emp 196-197°; 20% 
yield;  ~CCl~ 5.80, 7.20, 7.30 and 10.10 [z; ~95%EtOH 

~ m a x  - m a x  

223 nm (s16,300); 6c~C~'Hi:6.15 (2 doublets, J,-2 = 
6, Jz-3= 1.5 Hz) ; Hz: 7.16 (2 doublets, J~-3 = 2.5 Hz) ; H~: 
3.38 (2triplets, ,J3- 4 = 6.0 Hz); H4:3.05 (2doublets, J4-5 = 
< 0 . 5 H z ) ;  H~:5.37 (s); 6-CH~:1.26 (s); 7-CHs:1.58 
ppm (s)]. The residue, VIIb ,  remaining after isolation 
of V l I a  and having an NMR pract ical ly  identical with 
VI I a  was hydrogenated (10% Pd/C in methanol) and 
gave the methyl  ketoalcohol V I I I  [b.p. 100-105°; 50% 
yield;  ~N EAT 5.80 and 2.77-3.22 tx ( b r o a d - O H ) ;  UTM SACDC]= "-ra6x 
1.4--2.55 (broad, 7H); 1.05-1.40 ppm (unresolved multi-  
plet, 9H)]. 

Basic hydrolysis  of V gave the expected keto-alcohol VI. 
This work further supports  the  generally accepted 

ZIMMERMANN-ScHUSTER zwitterionic intermediates  in 
dienone photochemistry 1. 

Rdsumd. On a 6tudi6 la photolyse du 2-formyl-4,4- 
dim4thyl-2, 5-cyctohexadi~none dans l 'acide ac4tique 
aqueux. La const i tut ion du produi t  principal  de cet te  
r6action a 6t6 61ucid6e sur la base de t ransformation 
successive. On a montr4 qu' i l  s 'agissait  d 'un  s6mi- 
ac6tal interne. La formation de ce compost  peut  6tre 
interpr6t6 sur la base de l 'amphot~re ioniqne interm6- 
diaire selon ZIIVIMERMANN-SCHUSTER. 
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