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groups  - as has  b e e n  sugges ted  p rev ious ly  x,~-*° - b u t  
also w i t h  a n y  free acid imino  g roups  p r e s e n t  in  nucle ic  

0.9 

0.8 

0.7 

0.5 

[}.3 

02 

0.1 

....... ~ , °--... 

220 230 240 250 260 ZT0 280 290 
Wavelength(rap) 

Fig. 2. Variation of the absorption spectrum of inosine on reaction 
with formaldehyde, at 3o°C. 6.67 . 1o-sM inosine; 0.05M acetate 
buffer pH 4.70. 1.0 cm optical path length. Continuous line, inosine 

only; dotted line, inosine in presence of 1.0M formaldehyde. 

acids.  Th i s  a spec t  will be  cons ide red  s e p a r a t e l y  in  f u r t h e r  
de ta i l  2~, ~*. 

Zusammen/assung. Die E x i s t e n z  e iner  R e a k t i o n  zwi- 
s chen  F o r m a l d e h y d  u n d  de r  s a u r e n  I m i n o g r u p p e  y o n  
I n o s i n  w i rd  a n  H a n d  de r  d a b e i  a u f t r e t e n d e n  p H -  
E r h 6 h u n g  sowie d e n  Ver~ ,nderungen  de r  U V - A b s o r p t i o n  
gezeigt .  
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Chemical  Structure a n d  B i o l o g i c a l  A c t i v i t y  o f  

p-Disubst i tuted Derivatives of Benzene 

Severa l  pape r s  deal  w i t h  q u a n t i t a t i v e  r e l a t i onsh ip s  be-  
t w e e n  chemica l  s t r u c t u r e  of o rgan ic  c o m p o u n d s  a n d  t h e  
m a g n i t u d e  of t h e i r  b iological  effect  1-~. Th i s  c o m m u n i c a -  
t i on  is a n  a t t e m p t  to  work  ou t  a m a t h e m a t i c a l  mode l  
w h i c h  would  express  these  r e l a t i onsh ip s  in  t he  g roup  of 
c o m p o u n d s  

(X, Y = H,  CH~, C1, OH,  NO~, NH~). T he  chosen  series 
inc ludes  all  possible  c o m b i n a t i o n s  of groups  X a n d  !,'. 

The  p a p e r s  c i t ed  a n d  t he  e x p e r i m e n t s  f rom our  l abora -  
t o r y  ~s show t h a t  s a t i s f ac t o r y  cor re la t ions  of biological  
a c t i v i t y  w i t h  t t a m m e t t  c o n s t a n t s  c an  be  found  in some  
cases. However ,  o f t en  t h i s  is n o t  so. Fo r  example ,  a t -  
t e m p t s  to  cor re la te  LDs0 of s u b s t i t u t e d  t h i o p h e n o l s  w i t h  
H a m m e t t  c o n s t a n t s  were  n o t  successful  ::. W e  are  of t h e  
op in ion  t h a t ,  wh i l s t  d u r i n g  t h e  s t u d y  of chemica l  reac-  
t i v i t y  r eac t i ons  t a k e  place  a t  t h e  chosen  r e a c t i o n  c e n t r e  
(secured b y  a n  a p p r o p r i a t e  choice  of t h e  r eac t i on  mix -  
ture) ,  t h i s  f ac t  c a n n o t  be  g u a r a n t e e d  w i t h  r eac t ions  
t a k i n g  p lace  in vivo. I n  o t h e r  words,  i t  is n o t  poss ible  to  
force t he  r e a c t i o n  cen t re  u p o n  t h e  biological  sys tem.  F o r  
example ,  w i t h  d i s u b s t i t u t e d  d e r i v a t i v e s  of benzene  b o t h  
f u n c t i o n a l  g roups  m u s t  be  t a k e n  i n to  account .  W h e n  
i n t e r p r e t i n g  t he  resul ts ,  i t  c a n n o t  be  a s s um ed  t h a t  t h e  
e f fec t -cont ro l l ing  reac t ion ,  t a k i n g  place a t  a c e r t a i n  reac-  
t i on  cent re ,  is in f luenced  b y  t he  unchanged or ig ina l  sub-  
s t i t u e n t .  Accordingly ,  even  if s u b s t i t u e n t  effects  on  t h e  

r e a c t i o n  in vitro are  f i t t ed  b y  t h e  H a m m e t t  equa t i on ,  t h e  
o rde r  of t h e  s u b s t i t u e n t s ,  w h i c h  expresses  t h e i r  effects  i n  
vivo, m a y  be  di f ferent .  Therefore ,  we h a v e  se lected a 
g r o u p  of c o m p o u n d s  w h i c h  c o n t a i n s  all  c o m b i n a t i o n s  of 
t he  chosen  s u b s t i t u e n t s .  I t  p r o v e d  a d v a n t a g e o u s  to  ar-  
r a n g e  t he  va lues  of t he  e x p e r i m e n t a l  ac t iv i t i e s  in to  a 
t r i ang l e  m a t r i x ,  rows a n d  co lumns  co r r e spond ing  to  t h e  
i n d i v i d u a l  s u b s t i t u e n t s  a r r a n g e d  in t h e  same  order .  Th i s  
s implif ies  t he  f i nd ing  of m a t h e m a t i c a l  mode ls  for  s taffs-  
t i ca l  t r e a t m e n t  1~. A l toge the r ,  four  e q u a t i o n s  were tes ted .  

1 log [LD~°]HH a x + ay addit ive model 
[LD~0]XV 

2 log [LDc°]HH = d x dy product model 
[LDso]XY 
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3 log [LD~°]HH -- b x + by + e x ey 
[LDs0]XV 

4 log [LD~°]HH b x + b v - e  x e Y  
[LDI~o]XY 

combined models 

F o u r  sets  of s t r u c t u r a l  p a r a m e t e r s ,  s t a t i s t i ca l ly  e l a b o r a t e d  
w i t h  t he  he lp  of t h e  four  equa t ions ,  were  used to  work  ou t  
t h e  t heo re t i ca l  LD60 a n d  t h e s e  were  p l o t t e d  a g a i n s t  t h e  
e x p e r i m e n t a l  resul ts .  T h e  e v a l u a t i o n  of these  cor re la t ions  
b y  t he  co r r e l a t i on  coeff ic ient  (r) p roved ,  for t h e  g roup  
u n d e r  s tudy ,  t h a t  on ly  e q u a t i o n  3 is a p p r o p r i a t e  (r = 0.981). 
Th i s  model  was  t h e n  checked  b y  t h e  ~J~-test. A l t h o u g h  t he  
~a- tes t  o n  a 5 %  s igni f icance  level  is n o t  s a t i s f ac t o r y  for  
t h e  whole  group,  i t  is s a t i s f a c t o r y  if h}zdroquinone is dis-  
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LDs,)'s were determined on white mice with weight 20 ~ 2 g by the 
Thompson method. The substances were administered intravenously 

in a 20% aqueous polyvinylpyrrolidone solution. 

r e g a r d e d  (Figure) .  T h e  co r re l a t ion  coeff ic ient  equals  0.999. 
T h e  va lues  of t h e  s u b s t i t u e n t  c o n s t a n t s  bi a n d  e i are  as 
fol lows:  

NO 2 Ct OH CH 3 H NH2 

b i 0.565 0.328 0.318 0.217 0.005 --0,026 

e i 0.59 -- 0.07 0.53 0.04 -- 0.04 -- 0.87 

W e  p l an  to  i n v e s t i g a t e  t h e  m e a n i n g  of c o n s t a n t s  b t a n d  
e i. I t  is possible  t h a t  a r e l a t i on  c a n  be  f o u n d  b e t w e e n  t he  
m a t h e m a t i c a l  mode l  m e n t i o n e d  a n d  t he  L . F . E . R .  con-  
s t a n t s  18,1,. The  l a t t e r  h a v e  a l r eady  been  app l i ed  to  bio- 
logical  p rob lems ,  espec ia l ly  in  pape r s  b y  ZAHRADNtK 1-a 
a n d  l a t e ly  HANSCH s'0. 

A t  p r e s e n t  t h e  m-  a n d  o -d i subs t i t u t ed  d e r i v a t e s  are 
be ing  s t u d i e d  in  t h e  s a m e  way,  a n d  we are  also work ing  
w i t h  a d d i t i o n a l  s u b s t i t u e n t s .  

Zusammenfassung.  E s  w u r d e n  die i.v. LD~o e iner  
O r u p p e  p - d i s u b s t i t u i e r t e r  Benzo lde r iva te ,  welche  alle 
K o m b i n a t i o n e n  de r  e rwl ihn t en  S u b s t i t u e n t e n  en th i e l t en ,  
in  P o l y v i n y l p y r r o l i d o n l g s u n g e n  b e s t i m m t .  Der  Z u s a m -  
m e n h a n g  zwischen  der  c h e m i s c h e n  S t r u k t u r  d ieser  Ver -  
b i n d u n g s k l a s s e  und  ih r e r  b io log ischen  A k t i v i t £ t  k o n n t e  
m i t  e iner  vo rgeseh l agenen  G l e i c h u n g  b e s c h r i e b e n  werden .  
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Synthesis of Dehydroneotenone 1 

CROMBIE and  WHITING h a v e  i so la ted  ( + ) - n e o t e n o n e  (I) 
a n d  do l ineone  (II)  a long  w i t h  o t h e r  c o m p o u n d s  f rom t h e  
roo t  of Neorautanenia pseudopachyrrhiza H a r m s  2. Th i s  
is the  f i rs t  p l a n t  in  w h i c h  b o t h  a n  i so f l avanone  a n d  i ts  
co r r e spond ing  ro t eno id  h a v e  been  s h o w n  to  occur  to-  
ge ther .  T h e y  h a v e  also s h o w n  t h a t  (I) was  easi ly  d e h y d r o -  
g e n a t e d  to  d e h y d r o n e o t e n o n e  (III) a n d  t h e  fo rmer  

could be  r e c o n s t i t u t e d  f rom the  la t te r .  W e  wish to  r e p o r t  
t he  s y n t h e s i s  of d e h y d r o c o m p o u n d  ( I I I )  b y  a m e t h o d  
used ear l ie r  s. H o e s c h  c o n d e n s a t i o n  of 6 - h y d r o x y - 2 , 3 -  

i Presented in part at the IUPAC Symposium on the Chemistry of 
Natural Products, Kyoto (Japan}, April 1964. 

u L. CROMmE and D. A. WHITING, Tetrahedron Letters No. 18, 801 
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