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t a ined  a t  552 m~  and  510 m v  cor respond  to  t he  opt ica l  
dens i ty  of t h e  r ibose.  

In  o rde r  r ap id ly  to  conve r t  t h e  va lues  of t he  opt ica l  
dens i t ies  in to  vg of sugar ,  i t  is adv isab le  to  p repa re  a cali- 
b r a t ion  curve .  

The  dif ference in sens i t iv i ty  of t h e  original  DlSCHE- 
BORENFREUND m e t h o d  and  of t h a t  p roposed  here  is qu i te  
obv ious  f rom the  d a t a  r epo r t ed  in Table  t ,  wh ich  clear ly 
d e m o n s t r a t e s  t he  h igher  sens i t iv i ty  (almost  double)  of our  
m e t h o d  over  t h a t  of t he  a b o v e - m e n t i o n e d  research  
workers .  Qui te  na tura l ly ,  we also s tud ied  the  poss ibi l i ty  
of in te r fe rence  of o the r  subs tances ,  a m o n g  wh ich  we 
e x a m i n e d  fructose,  mannose ,  galactose,  g lucuronic  acid 
and  glucosamine,  subs tances  f r equen t ly  mixed  wi th  r ibose 
in biological  mater ia l .  W e  did no t  consider  glucose, as i t  is 
a l r eady  p re sen t  to  a large e x t e n t  in t he  phloroglucinol  
r eagen t  where  i t  has  t he  func t ion  of s tabi l iz ing the  colour.  
This  t e s t  was  carr ied  ou t  in parallel,  us ing our  modi f ied  
p rocedure  and  the  original  DISCHE-BORENFREUND me th o d .  
We  firs t  of all t e s t ed  the  above  subs t ances  s ingly mixed  
wi th  r ibose (Tab. II) .  I t  can  be seen t h a t  t he  subs tances  
t e s t e d  in te r fe r  to a negligible or only  sl ight  ex t en t .  Only  
glucuronic  acid in ter fers  b o t h  in our  m e t h o d  and  in t h a t  
of DISCHE-BORENFREUND. 

Riassunto. Si descr ive  una  modif icaz ione  del me todo  di 
DISCHE e BORENFREUND per  la de t e rminaz ione  dei pen-  
tosi, che r a d d o p p i a  a l l ' incirca  la sensibil i th.  La modif ica  
pifl i m p o r t a n t e  consis te  nel  t r a t t a m e n t o  iniziale della 
soluzione zuccher ina  con HC1 c o n c e n t r a t o  e nella r idu-  
zione a soli 5 min  del t e m p o  di immers ione  in bagno  mar ia  
bol lente  dopo l ' agg iun ta  d e l  r ea t t ivo  al floroglucinolo. 

L. BOLOGNANt,  G.  COPPI,  and  V. ZAMBOTTI 

Istituto di Chimica biologica dell' Universit~ di Pavia (Italy), 
October 5, 1960. 

T h e  E l e c t r o n - T r a n s f e r  A b s o r p t i o n  

of S u b s t i t u t e d  B e n z e n e s  

The  elect ronic  s p e c t r u m  of  the  compos i t e  molecule  
con ta in ing  unlike c o n j u g a t e d  c h r o m o p h o r e s  has  been  
i n t e r p r e t e d  in t e r m s  of w a v e  func t ions  for  t he  s epa ra t ed  
f r a g m e n t s l ,  L These  func t ions  descr ibe  e lec t ronic  t r a n -  
s i t ions  involv ing  locally exc i t ed  (L.E.) s t a t e s  and  e lec t ron  
t r ans fe r  (E.T.) s ta tes .  Cons idera t ion  of t he  pr inc ipal  E.T.  
bands  of ace tophenone ,  benza ldehyde ,  benzoic  acid a n d  
the i r  r n o n o - s u b s t i t u t ed  der iva t ives  reveals  a m a r k e d  
d i s t inc t ion  b e t w e e n  the  ortho- and  meta-disubstituted 
benzenes  and  the i r  para-isomers. Thus,  no t  on ly  do t h e  
para-isomers of- (I) (where X = alkyl,  r ing  residue,  - O H ,  
-OMe,  - 0 %  - H a t ,  -NR2)  abso rb  a t  longer  w a v e l e n g t h s  
t h a n  the  orthO-3 or recta-isomers, b u t  fur ther ,  t he  spec t r a  
of t he  l a t t e r  class are  cha rac te r i sed  by  the  appea rance  of 
two E.T.  bands ,  wl~ereas t h e  para-compounds disp lay  a 
single b a n d  due  to  such a t rans i t ion .  These  obse rva t ions  
are  in accord w i t h  a wave -mechan i ca l  t r e a t m e n t  of 
e l ec t ron- t rans fe r  abso rp t ion  4. 

R / /O R,,, O 

(@--x U 
(I) (II) 

The f u n d a m e n t a l  na tu re  of the  these  effects  incl ines us 
to  the  view t h a t  t he  pr inc ipa l  E.T.  b a n d  of t he  basic 
c h r o m o p h o r e  (I) should  be af fec ted  in a p red ic t ab le  

m a n n e r  by  the  n a t u r e  and  pos i t ion  of X s. We  h a v e  there -  
fore se lec ted  p a r e n t  values  for t h e  c h r o m o p h o r e  (II) l is ted 
in Table  I, which ,  in con junc t ion  w i t h  t h e  i n c r e m e n t s  in 
Table  I I  al low Of ca lcula t ion  of t he  pos i t ion  of the  pr in-  
cipal  E.T.  b a n d  of a v a r i e t y  of poly-substituted a r o ma t i c  
ke tones ,  a ldehydes ,  and  ca rboxy l ic  acids  to  w i th in  5 mix. 
The  choice  of so lven t  is m o s t  i m p o r t a n t  and  we h a v e  

Tab. I. Parent values for chromophore (III" [EtOH solution] 

R. ~* ~(m~.) 

Alkyl or ring residue 246 
OH or OAlk 230 

H 250 

~t* = ~tma x in E t O H .  

Tab. II. Calculation of the principal E.T. band of the poly-sub- 
st{tuted benzenes, Ar.COR. (EtOH solution) 

R. ~* ~(m~) 

Alkyl or ring 
residue 

-OH,  -OAlk 

- O -  

-Cl 

-]Br 

-NH~ 

-NHAc 

-NMea 

0 o, Sl4- 
p- 
o- ,  "FF$- 
p- 
0% 

p- 
0% ~ -  

p- 

p- 
0-,  ~$- 
p- 

p- 
0- ,  ~ -  

p- 

3 
10 
7 

25 
11 
20 
78 

0 
10 
2 

15 
15 
58 
20 
45 
20 
85 

"]~* = ~-max in  E t O H .  

H. C, LONGUET-HIGGINS and J. N. MURRIgLL, Proc. Phys. Soc. 
68A, 601 (1955). 
J. N. MVRRELL, J. chem. Soc. 1956, 3779. 
The presence of bulky ortho-substituent(s) may lower the intensity 
of the E.T. band to a considerable extent, or even remove the band 
completely from the spectrum. This effect may be accompanied by 
a wavelength shift (blue or red) and has been studied in a unified 
molecular orbital treatment by E. HmLBRON~ER and R. GERDIL 
[Helv. chim. Acta 39, 1996 (1956)]. The present treatment allows 
examples of severe steric repulsion to be recognised only with 
respect to wavelength shift, but does not appear to be unduly 
limited by such considerations. 
J .  TANAKA and S. •AGAKURA, J .  chem. Phys. 24, 1274 (1956). 
Indeed, such a correlation was sought in the valuable study of 
substituted benzenes by DOUB and VANDENBELT 6. However, 
these authors used a hypothetical base line of 180 mix as a means 
of deriving substitutional parameters, implying no fundamental 
difference between benzenoid L.E. and E.T. absorption. Further, 
no allowance was made for the varying effect of the disposition of 
substituents in the ortho- or para-position with respect to a 
-M group. 
L. DOUB and J. M. VANDENBELT, J.  Amer. chem. Soc. 69, 2714 
(1947); 71, 2414 (1949); 77, 4535 (1955). 
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se lec ted  e t h a n o l  as  s t a n d a r d  s ince t h e  effects  of i n t r a -  
mo lecu l a r  c h e l a t i o n  a re  m i n i m i s e d  in  t h i s  m e d i u m  for  t he  
p a r t i c u l a r  a b s o r p t i o n  b a n d  u n d e r  r e v i e w L  

W e  i l l u s t r a t e  t h e  use  a n d  scope  of t h e  m e t h o d  b y  some 
e x a m p l e s  of v a r y i n g  com pl ex i t y .  

Example  1. Methyl  6-raethylsalicylate (I) 

OH 

~l/ CO2Me 2*hl c = 230 + 7(ortho-OH) 
+ 3(ortho-Alk) 

= 240 mix 
" ~ / " M e  2*ob s = 244 mix (e 10000) 9 

(I) 

E x t e n s i o n  to  benzon i t r i l e  b y  us ing  t h e  basic  v a l u e  of 
224 my. for  t h i s  s y s t e m  revea l s  t h a t  t h e  i n c r e m e n t s  in  
T a b l e  I I  m a y  be  t r a n s p o s e d  to  c e r t a i n  o t h e r  series, e.g. 
p - a m i n o b e n z o n i t r i l e  h a s  2e~te 279 mix a n d  a b s o r b s  a t  
277.5 m ~  (E 24 0 0 0 ) x ,  Comple t e  de ta i l s  of t h i s  s u r v e y  will 
a p p e a r  e lsewhere .  

Zusammen/assung." Eine  a l lgemeine  M e t h o d e  fiir die 
B e r e c h n u n g  de r  H a u p t a b s o r p t i o n s b a n d e  benzo l i scher  
C a r b o n y l v e r b i n d u n g e n  wi rd  zur  Diskuss ion  gestel l t .  

A. I. SCOTT 

Chemistry Department, The University, Glasgow (Great 
Britain), October 17, 7960. 

Example  2. Gallic acid (It) 

HO . ~ . . . ] / C O ~ H  I [ Z*eale = 230 ++ 252 X(para.OH)7(meta-OH's) 

= 269 mix 
H O / ) / ~  2*oh s = 270 my. (~ 8000) l0 

HO 

(ii) 

Example  3. p-Acetylamino methy l  benzoate (III) 
I ~  " ~ / C O 2 M e  

2*cale = 275 my- 
2*obs = 274 my- (e 15000) ix 

AcH 
(III) 

Example  4. 4-Bromo-7-methyl indanone (IV) 

g r  
I 2*cale = 246 + 3(ortho-Me) 

~ . f ~ %  + 3 (ortho-ring 
residue) + 2(meta-Br) 

" ~ / ~ , , /  = 254 mix 
1 tl 1*oh s = 254 mix (e 10000)1~ 

Me O 

(Iv) 

Example  5- 6-Hydroxy-4-methoxycoumaranone (V) 

H O ~ . ~ ' - ~ . / O ~ I  [] ~'*calc = 246 + 14(2 × ortho-OR) 

1 " ~ ' ~ 1 /  = 285 mix+ 25(para-OH) 

OMe O 2*oh s = 284 mix (e 22500) x~ 

{v) 

Example  6. E thy l  4-methyl-5-chloro-8-hydroxy-tetralone-3- 
carboxyla te  (VI) 

CI Me 

~ S ~ . / C O 2  E t  2*tale = 256 mix 
2*ob s 257 mix (e 8000) 1~ 

I II 
OH O 

(v i )  

Correlation involving the less intense E.T. band of the ortho- 
disubstituted series on changing from hydrocarbon to hydroxylic' 
solvent have already provided useful information in natural 
product studies [e .g .L .H.  CONOVER, Chem. Soe. Special Publi- 
cations 5, 48 (1956). - R. A. MORTO~ and A. L. STUMPS, J. chem. 
Soc. 1940, 1347]. 

s 2* = 2ma x in EtOH. 
C. Jr W. BROOKS~ personal communication. 
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Compounds (Wiley, New York 1951). 
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HOLL&NDt J. chem. Soe. 1957, 3555. 
~4 H. MUXFELDT, Chem. Bcr. 9~, 3122 (1959). 
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I n h i b i t i o n  o f  T y r o s i n a s e  a n d  U r i c a s e  A c t i v i t y  
b y  U l t r a v i o l e t  R a d i a t i o n  

R e c e n t  s tud ies  f rom th i s  l a b o r a t o r y  h a v e  s h o w n  t h a t  
u l t r a v i o l e t  (UV) r a d i a t i o n  a t  2537 )k was  c a p a b l e  of 
d e s t r o y i n g  b o t h  t he  in vitro ox idase  a c t i v i t y  of s e r u m  as 
wel l  as  t h e  o x i d a t i v e  a c t i v i t y  of t h e  coppe r  p r o t e i n  cerulo-  
p l a s m i n ' , %  T h e  l a t t e r  is t h e  c o m p o n e n t  of s e r u m  t h o u g h t  
to  be  respons ib le  for t he  ox idase  ac t iv i ty .  F u r t h e r m o r e ,  
t he  l o g a r i t h m  of t h e  r e l a t ive  e n z y m e  a c t i v i t y  was found  
to  be  p r o p o r t i o n a l  to  t he  i n c i d e n t  ene rgy  of t h e  U V  
r a d i a t i o n  w i t h i n  t h e  r a n g e  s tud ied .  I t  was  also found  t h a t  
as t h e  ox idase  a c t i v i t y  fell w i t h  inc reas ing  dose of U V  
rad i a t i on ,  t h e  b o u n d  c o p p e r  c o n t e n t  8,4 of t he  cerulo-  
p l a s m i n  a n d  s e r u m  samples  decreased  whi le  t h e  d i rec t -  
r e a d i n g  c o p p e r  c o n t e n t  ~ of t h e  samples  increased.  Severa l  
o t h e r  c o p p e r  e n z y m e s  were  s tud ied  to  see a) wha t ,  if any ,  
is t h e  ef fec t  of U V  i r r a d i a t i o n  o n  t h e m  a n d  b) if t h e r e  was  
a n  ef fec t  o n  t he  ac t i v i t y ,  d id  a r e l a t i onsh ip  ex i s t  b e t w e e n  
loss of e n z y m a t i c  a c t i v i t y  a n d  ' b o u n d '  coppe r  c o n t e n t  of 
t he  samples .  T h e  t h r e e  coppe r  enzymes  chosen  for  s t u d y  
were uricase,  p l a n t  t y ros inase  and  m a m m a l i a n  ty ros inase .  

P l a n t  t y ros inase  used in th i s  s t u d y  was a W o r t h i n g t o n  
lyophi l ized p r e p a r a t i o n  f rom m u s h r o o m s .  Ur icase  was  t he  
W o r t h i n g t o n  p o w d e r  p r e p a r a t i o n .  M a m m a l i a n  t y r o s i n a s e  
was  p r e p a r e d  as a c rude  e x t r a c t  s f r om H a r d i n g - P a s s e y  

Example  7. 2 ,6-Dihydroxy-3-methyl-4-ethoxybenzaldehyde 
(VII) 

CHO 

/ O H  %*calc ~ 292 mix 
HO [. U ~  " ~ j  2*obs = 2 9 5 m i x ( e 2 1 9 5 0 )  1' 

I Me 
OEt  

(VII) 
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