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6-Hydroxy-A4-3-ketones. A 6 f l - hyd r oxy  s u b s t i t u e n t  
exe r t s  a h y p s o c h r o m i c  ef fec t  of - 3  to  - 6  m/~ whi le  a 
6 e - h y d r o x y  s u b s t i t u e n t  exh ib i t s  e ssen t i a l ly  no  sh i f t  (0 to  
- 1  mtz). On ly  i n d u c t i v e  effects  a p p e a r  t o  be  o p e r a t i v e  
since i t  is a p p a r e n t  f rom these  resu l t s  t h a t  t he  6 f l -hydroxy l  
g roup  c a n n o t  be  e n t e r i n g  in to  a s ign i f i can t  degree  of 
p a r t i c i p a t i o n .  

T h e  d i f ference  b e t w e e n  h y d r o x y l  g roup  b e h a v i o u r  a n d  
h a l o g e n  (e.g. ch lor ine  or  b romine )  w i t h  r e spec t  to  ne igh-  
b o u r i n g  g roup  p a r t i c i p a t i o n  in  t h e  exc i ted  s t a t e  is r ead i ly  
e x p l a i n e d  on  t h e  bas i s  of t h e  smal l e r  size of t h e  oxygen  
a t o m  as well  as  i t s  g r e a t e r  r e l u c t a n c e  to a c c e p t  a pos i t ive  
charge .  

Zusammen/assung. E s  w e r d e n  die H a u p t a b s o r p t i o n s -  
b a n d e n  (N--~V ~3bergang) fiir e ine  Serie yon  A4-3-Steroid-  
k e t o n e n  m i t  C - 6 - S u b s t i t u e n t e n  d i sku t i e r t .  D a b e i  wi rd  ver -  
such t ,  die Lage  de r  H a u p t b a n d e n  dieser  V e r b i n d u n g e n  zu 
e r k l ~ r e n .  B e s o n d e r s  wi rd  de r  E in f lu s s  des  i n d u k t i v e n  
E f f e k t s  u n d  d e r  y o n  b e n a c h b a r t e n  G r u p p e n  au f  d e n  an -  
ge r eg t en  Z u s t a n d  ber t icks ichf ig t .  
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September 5, 1960. 

New method. Reagents and technique. The  new m e t h o d  
requ i res  t h e  fol lowing r e a g e n t s :  a ) H y d r o c h l o r i c  ac id  
( d =  1,19); b) Glac ia l  ace t ic  ac id ;  c) 0 .8% aqueous  
glucose so lu t i on ;  d) Alcohol ic  so lu t ion  of ph lorog luc ino l ,  
p r e p a r e d  b y  d i sso lv ing  5 g of ph lo rog luc ino l  in  100 ml  of 
e t h a n o l  95 °. 

A t  t h e  m o m e n t  of use, 2 ml  of h y d r o c h l o r i c  acid 
(d-~  1.19), 110 m l  o f  g lacia l  ace t ic  acid,  1 ml  of 0 .8% 
glucose so lu t i on  a n d  5 ml  of a lcohol ic  ph lo rog luc ino l  
so lu t ion  a re  mixed .  T h e  m i x t u r e  fo rms  t he  ph lo rog luc ino l  
r e a g e n t  a n d  m a y  be  s to red  in a r e f r i ge ra to r  a t  0°C. 

A f t e r  p r e p a r i n g  t h e  r eagen t ,  0.5 ml  of a r ibose  so lu t ion  
c o n t a i n i n g  f rom 5-25  [zg of r ibose  a re  p laced  in  a t e s t - t u b e ;  
0.5 ml  of HCt  (d = 1.19) a re  a d d e d  a n d  t h e  m i x t u r e  
shaken .  T h e n  4.5 m l  of  t h e  ph lo rog luc ino l  r e a g e n t  a re  
a d d e d  a n d  t h e  t u b e  i m m e r s e d  in a bo i l ing  w a t e r  b a t h  for  
exac t l y  5 rain.  A t  t h e  end  of t h i s  per iod ,  t h e  t u b e  is t a k e n  
o u t  of t h e  w a t e r - b a t h  a n d  i m m e d i a t e l y  cooled in  ice, 
r e m a i n i n g  in ice u n t i l  t h e  s p e c t r o p h o t o m e t r i c  r ead ing ,  
wh ich  m u s t  be  p e r f o r m e d  a t  552 a n d  510 rag,  u s i n g  a 
b l a n k  where  t h e  p e n t o s e  h a s  b e e n  r ep l aced  b y  0.5 m l  of 
d is t i l led  wa te r i  T h e  d i f fe rences  b e t w e e n  t h e  va lues  ob-  

Tab. I. Comparison between the optical density obtained from 
D-ribose with the original DISCHE-BORENFREUND method and that  

as here modified 

D e t e r m i n a t i o n  o f  P e n t o s e s  

M a n y  m e t h o d s  h a v e  b e e n  sugges ted  for  a s say ing  t h e  
pen toses  a n d  p a r t i c u l a r l y  for  r i b o s e l - L  T h e  n u m b e r  of 
p rocedures  is a n  obv ious  i nd i ca t i on  of t he  dif f icul t ies  of 
such  a d e t e r m i n a t i o n .  

The  m e t h o d  now used,  w i t h  m a r k e d  a d v a n t a g e  ove r  t h e  
o ther ,  is t h a t  of DISCHE a n d  ]~ORENFREUND s, based  on  a 
mod i f i c a t i on  of t h e  ph lo rog luc ino l  r eac t i on  of TOLLENSL 

E v e n  t h e  i n v e s t i g a t o r s  a n d  o r ig ina to r s  of t h i s  m e t h o d  
t h e m s e l v e s  a d m i t  t h a t  i t  is less sens i t ive  ( a b o u t  half)  t h a n  
t h e  orc inol  m e t h o d  sugges ted  b y  BIAL x, b u t  i t  h a s  t h e  

D-ribose in 
5.5 ml 

final volume 

5 ~g 
10 ~g 
15 ~xg 
20 vg 
25 ~g 

DI~CHE- 
BORENFREUND method 

Optical density Differ- 
ence 552m~ [ 510m~ 

0.089 0.026 0.063 
0.164 0.044 0.120 
0.238 0.064 0.174 
0.320 0.080 0.240 

Modified DlSCaE- 
BORENFREUND method 

Optical density Differ- 
ence 

552m~t I 510m~ 

0.134 0.035 0.099 
0.285 0.074 0:211 
0.435 0.116 0.319 
0.585 0.165 0.420 
0.705 0.190 0.515 

Tab. II. Optical density (O.D.) obtained in treating 10 p.g of ribose alone and in the presence of 30 vg of fructose, galaetose, glucosamine, 
mannose and glucuronic acid, respectively, according to the phloroglucinol reaction 

Quantity of sugar in 5.5 ml final volume Difference Difference 

Ribose 10 izg 
Ribose 10 tzg+ fructose 30 txg 
Ribose 10 tzg+ galactose 30 t~g 
Ribose 10 [~g+ glucosamine 30/2g 
Ribose 10 t~g+ mannose 30 txg 
Ribose 10 ~xg+ Glue. acid 30 tzg 

DISCHE- 
BORENFREUND method 

O.D. at 552 m#[ O:DI ,at 510 m/* 

0.145 0.035 
0.150 0.O44 
0.150 0,037 
0.144 0,034 
0.155 0,040 
0.180 0,042 

0,110 
0,116 
0,113 
0.110 
0,115 
0.138 

Modified DISCHE- 
BORENFREUND method 

O.D. at 55~ m/z[ O.D. at 510 m/~ i 

0.280 0.065 
0.325 0.102 
0.305 O.087 
0.282 0.067 
0.325 0.095 
0,340 0.089 

0.215 
0.223 
0.218 
0.215 
0.230 
0.251 

e n o r m o u s  a d v a n t a g e  of g r e a t e r  specif ici ty.  I n  cons ider -  
a t i o n  of  t h e  l a t t e r ,  we dec ided  to  see if i t  was  poss ible  to  
increase  t h e  s e n s i t i v i t y  of t h e  DISCHE-]~ORENFREUND 
m e t h o d .  

O u r  a i m  was  r e a c h e d  a f t e r  m a n y  a t t e m p t s ,  b y  s u i t a b l y  
m o d i f y i n g  t h e  o r ig ina l  m e t h o d  of DISCHE a n d  BOREN- 
FREUNI). T h e  modi f i ed  m e t h o d  is of a d v a n t a g e  for i t s  in-  
c reased  s e n s i t i v i t y  a n d  cons is t s  in  t r e a t i n g  t h e  s u g a r  
so lu t i on  w i t h  c o n c e n t r a t e d  HC1 w h i c h  doub les  t h e  in-  
t e n s i t y  of t h e  co lour  deve loped  b y  pen t o s e  a n d  ph loro-  
g tuc inol  w i t h  r e spec t  to  t h a t  o b t a i n e d  in t h e  e x p e r i m e n t a l  
c o n d i t i o n s  sugges t ed  b y  DISCHE a n d  BORENFREUND. 
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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. 
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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 .  
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