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I t  can  be  conc luded  t h a t  s u b s t i t u t i o n  in pos i t ion  4 
(R~ = Ct-Ia) increases  t h e  a n t i - c o n v u l s a n t  a c t i v i t y  of t h e  
p a r e n t  c o m p o u n d  whereas  s u b s t i t u t i o n  in pos i t ion  1 yields 
less  ac t ive  produc ts .  T he  a c t i v i t y  is f u r t h e r  e n h a n c e d  b y  
ha logena t i on  of t h e  benzene  nucleus.  

All of t he  c o m p o u n d s  ( X - X I )  showed  a low acu te  
t ox i c i ty  on ora l  a d m i n i s t r a t i o n .  An  excep t ion  was pre-  
sen ted  b y  t he  las t  two c o m p o u n d s  ( X H  a n d  X H I ) .  

The  pha rmaco log ica l  a n d  toxicological  p roper t i e s  of 
these  c o m p o u n d s  seem to jus t i fy  cl inical  t r ials .  The  
pha rmaco log ica l  fea tu res  of these  c o m p o u n d s  will be  
descr ibed ex tens ive ly  elsewhere.  

Riassunto. Sono s ta t i  s t u d i a t i  13 de r iva t i  del la  3,1- 
benzossaz ina ,  la magg io r  p a r t e  dei qual i  sono r i su l t a t i  
a t t i v i  come an t i conwf l s ivan t i .  T r a  di essi il pifl in teres-  
san te  6 r i su l t a to  il 4H-4-d imet i l -6 -bromo-3 ,  1-benzossa-  
z ine-2-one (IV). 
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An A z o m e t h i n e - H y p o p h o s p h o r o u s  Acid  Addi t ion  

For  s tud ies  of t u m o u r - i n h i b i t o r y  a c t i v i t y  we p r e p a r e d  
N,N'-bis-salicylidene de r iva t i ve s  of 1 , 3 - d i am i nop r opane  
a n d  1, 2 - d i a m i n o e t h a n e  ~ a n d  t he  N-sa l icy l idene  c o m p o u n d  
of D-(- - ) -g lucosamine  2. P h o s p h o n o u s  acid de r iva t i ve s  
were o b t a i n e d  f rom the  a z o m e t h i n e s  b y  a general  r eac t ion  : 
o -HOC6II4CH = N R  + HaPO ~ - ~  o-HOC~H4CIt(PO2H2)-  
N I I R  f i rs t  descr ibed  b y  SCH~DT a. 

B y  chance  i t  was  found  t h a t  aqueous  so lu t ions  of t h e  
p h o s p h o n o u s  acids gave  s t ab le  red  colours w i t h  ferric 
i ron a n d  t he  1, 2 - d i a m i n o e t h a n e  c o m p o u n d  p r o v e d  to be  
m o s t  sensi t ive .  Here  we descr ibe  t he  p r e p a r a t i o n  of t h i s  
de r iva t i ve  a n d  i ts  use for t he  co lor imet r ic  d e t e r m i n a t i o n  
of ' iron. 

Materials, methods and results. N,N'-bis-salicylidene- 
1, 2 - d i a m i n o e t h a n e  p h o s p h o n o u s  acid d e r i v a t i v e  [o-  
HOC~H4CH(PO2H2)NH(CH2)2NHCH(PO2H 2)C6H4OH-o, 
S I )EP] .  

N,N'-bis-salicylidene-l, 2-diaminoethane (2.68 g; m p  
127 ~ was dissolved in h o t  abso lu t e  e t h a n o l  (50 ml) and  
a s l ight  excess o f  a n h y d r o u s  h y p o p h o s p h o r o u s  acid 
(,-~ 1.499; > 2 mole  p ropor t ions)  was  added.  Soon t h e  
yel low colour  of t he  a z o m e t h i n e  d i s appea red  a n d  a w h i t e  
p r ec ip i t a t e  formed.  T he  m i x t u r e  was ref luxed for 10 m i n  
a n d  k e p t  o v e r n i g h t  a t  r oom t e m p e r a t u r e .  P r e c i p i t a t i o n  
of t h e  p h o s p h o n o u s  acid d e r i v a t i v e  was comple t ed  b y  
a d d i t i o n  of severa l  vo lumes  of a n h y d r o u s  e ther .  S D E P  
was  collected,  washed  w i th  a n h y d r o u s  e t h e r  and  dr ied 
in air.  Yie ld  = 4 g; m p  206-207 ~ w i t h  gas evo lu t ion .  

Microanalys is  showed  t h a t  t he  c o m p o u n d  c o n t a i n e d  
water .  A sample  was dr ied  a t  60 ~ in vacuo  for 12 h and  
t h e n  ana lyzed .  D u r i n g  weighing,  t he  a n a l y t i c a l  sample  
ga ined  severa l  bag. 

C o m p o u n d  as a n e w  C o l o r i m e t r i c  Reagent  for Iron  

For  CI~H~2N2P206. I/2H20, 

calcd. C% = 46.95; H %  .... 5.69; N %  = 6.84 
found  C% : . :46 .77;  H % - -  5.63; N %  = 7.17 

Colour r eac t ion  of ferr ic  i ron w i t h  S D E P .  Al iquo t s  of 
a f resh ly  p r e p a r e d  so lu t ion  of ferr ic  a l u m  (ana ly t ica l  
r e agen t  g rade :  0.4012 g in 100 ml  of deionized water )  
were added  to  5 ml  po r t i ons  of 0 .4% (w/v) aqueous  
so lu t ion  (pH ,-~3) of S D E P  to give c o n c e n t r a t i o n s  of 
ferric i ron r a n g i n g  f rom 0 to  15 bag/ml. A b s o r p t i o n  spec t ra  
were d e t e r m i n e d  aga ins t  w a t e r  b y  m e a n s  of a U n i c a m  
SP  800 record ing  s p e c t r o p h o t o m e t e r .  The  coloured com- 
p lex  gave  a p r o m i n e n t  a b s o r p t i o n  m a x i m u m  a t  495 nm.  
A t  a c o n c e n t r a t i o n  of 15 bag of Fe+++/ml E was  ~ 0 . 9 4 .  
Beer ' s  law was obeyed.  

Over  t he  pI-I r ange  3-8, E49 ~ was p rac t i ca l l y  cons t an t .  
The  colour  was  p a r t i a l l y  d i scha rged  w h e n  t he  p H  was 
b r o u g h t  to  2 b y  hydroch lo r i c  acid b u t  was  res to red  when  
t he  p H  Was increased  to  3 or over  b y  add i t i on  of sod ium 
h y d r o x i d e  solut ion.  

W e  e x a m i n e d  t h e  effect  of va r ious  c o n c e n t r a t i o n s  of 
S D E P  (0.05-0.4 g/100 ml) on E~9.~ oi  so lu t ions  c o n t a i n i n g  
11 tzg of Fe+++/ml  a n d  found  t h a t  E~95 was n o t  m a r k e d l y  
inf luenced  b y  S D E P  concen t r a t i on .  

i A. T. MAsox, Ber. df. chem. Ges. 20, 267 (1887). 
J. C. IRVINE and J. C. EARL, J. chem. See. 121, 2376 (1922). 

a H. SelIMID% ]3er. dr. chem. Ges. 81, 477 (1948). German Patent 
870,701 (1949); German Patent 875,662 (1949). 

Colorimetric determination of ferric iron directly and of ferrous iron (after hydrogen peroxide treatment) with SDEP reagent at 495 nm 

Iron I II III IV V VI 
content 0.4% SI)EP 0.1% SDEP 0.1% SDEP 0.1% SI)EP 0.1% SDEP 0.1% SDEP 
(bag/ml) = ferric -.- ferric -t- ferrous -i- ferrous -:- ferric -~, ferric 

+ II20 = = ferrous § ferrous 
-b H=O~ 

E:"  S.D. E.4- S.D. E E =  S.D. E E 

1.9 0.142 ~ 0.100 0.127 ~ 0.018 0.004 0.13] ~ 0.005 0.075 0.158 
3.9 0.259 :j= 0.006 0.276 i 0.010 0.004 0.28] ~ 0.006 0.144 0.274 
7.7 0.514._+_* 0.012 0.541 i 0.0].4 0.000 (I.537 ~z 0.011 0.283 0.545 

1 ] .4 0.736 ~ 0.011 0.781 ~: 0.013 0.002 0.786 :L: 0.010 0.399 0.784 
]5.,1 0.942 ~ 0.0]5 1.034 -- 0.012 0.001 1.037 ~- 0.005 0.520 1.042 
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Calibrat ion curves were prepared  for ferric iron by  
means  of a Un icam SP 600 spec t ropho tomete r  and in the  
Table  are given E49 ~ :k s tandard  dev ia t ion  (S.D.) for 3 
sets of curves  in 0.4% (Column I) and 0.1% (Columr/ I I )  
S D E P  solutions. 

These readings were made  30 min  af ter  p repara t ion  
of the  solutions. The  colours were s table for a t  least  24 h. 
At  the  higher  concent ra t ions  of Fe  +++, E values  were 
somewha t  greater  in 0.1% t h a n  in 0.4% S D E P  reagent .  

Behav iour  of ferrous iron in 0.1% SDEP.  Al iquots  of 
a freshly prepared  solut ion of ferrous a lum (analyt ical  
reagent  grade:  0.3263 g in 100 ml  of deionized water) 
were added to 5 ml  por t ions  of 0.1% SDEP.  No colour 
was d~tected in any tube  30 min  af ter  p repara t ion  (Table, 
co lumn II I ) .  To each tube  was added 0.01 ml  of 30% 
hydrogen  peroxide  and the  colours read at  495 nm af ter  
30 rain. Resul ts  for 3 sets of exper iments  are given in 
the  Table,  co lumn IV. They  are prac t ica l ly  ident ical  wi th  
those obta ined  in the  di rect  react ion of S D E P  wi th  ferric 
iron (Column II) .  

De te rmina t ion  of ferric and ferrous iron in the  same so- 
lut ion.  A s tock solut ion (100 ml) of 0.2006 g of ferric a lum 
and 0.1632 g of ferrous a lum was prepared  and al iquots  of 
the  fresh solut ion which conta ined  equal  par ts  of ferric 
and ferrous i ron ,  were added to 5 ml  por t ions  of 0.1% 
S D E P  to give f inal  concent ra t ions  of 1.9-15.1 ag of 
i ron/ml.  Colours were read af ter  30 min  (Table, co lumn V) 
and again (Table, co lumn VI) 30 min  af ter  addi t ion  of 
0.01 ml  of 30% hydrogen  peroxide  to each tube.  E~,~ 
for each peroxide- t rea ted  solut ion was approx ima te ly  
twice  t h a t  of the  un t rea ted  solut ion and the  final  readings 
were the  same as those given by  s o h t i o n s  conta ining 

Fe +++ only (Table, co lumn II) .  Thus the  direct  react ion 
wi th  S D E P  is capable  of de termining  ferric iron in a 
mix tu re  of ferric and ferrous iron, and af ter  peroxide  
addit ion,  the  increase in E~95 permi ts  de te rmina t ion  of 
the  ferrous iron con ten t  of the  mixture .  

Discussion. S D E P  solutions are clear and colourless 
and seem to be stable indef ini te ly  at  room tempera ture .  
I n  this respect, the  reagent  is superior to a s imilar  com- 
pound e thylenediaminedi(o-hyctroxyphenylacet ic  acid) 
o--HOC6HaCH (COOH) N H  (CH2)eNHCH(COOH) C6H~OH-o 
which was inves t iga ted  by  UNDERWOOD 4 as a possible 
reagent  for ferric iron. 

None of the  common  meta l  ions such as Cu ++, Mn++ 
and Ni++ gave a colour wi th  S D E P  reagent ,  bu t  a pale  
green colour was given by  K +~ 

Rdsumd. Nous avons p r@ar6  un nouveau  produi t  par  
r6action entre  le N, N'-salicylid~ne-1, 2-diamino6thane et 
l 'acide hypophosphoreux.  Ce eompos6 donne un complexe  
color6 avec l ' ion  ferr ique et  i l  semble convenir  au dosage 
color im6tr ique du fee  
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A. L. UNDERWOOD, Anal. Chem. 30, 44 (1958). 
5 Our thanks are due to Miss M. A. McKINNON, Department of 

Chemistry, University of Sheffield, who carried out the micro- 
analyses. 

S y n t h e s i s  o f  ( J = ) - I s o e l l i p t o n e  

Isoel l iptone x (erosone) ~, C20H1606, has been isolated 
along wi th  some rotenoids  (rotenone, pachyrrh izone  etc.) 
f rom y a m  beans (Pachyrrhizus erosus). I t s  s t ruc ture  was 
sho~vn to be an isomer  of el l iptone (I) * by  NORTOn and 
HANSBE~Rr 2, and la te ly  was recognized as I I  on the  
basis of spectral  studies by  OLLIS et  al.1, ~. In  previous 
papersS,% the  authors  have  repor ted  a convenient  syn- 
the t ic  me thod  of rotenoids  (munduserone and elliptone) 
f rom corresponding 2 ' -hydroxyisof lavone  der iva t ives  7, s. 
The  present  paper  will  describe the  synthesis  of I I  f rom 
2 ' -hydroxy-4 ' ,  5 ' -d imethoxyfurano  [3", 2": 6, 7] isoflavone 

1 W. D. OLLIS, Symposium on Phytochemistry (Ed. H. R. ARTHUR, 
Hong Kong Univ. Press, Hong Kong t964), p. 128. 

2 L. B. NORTON and R. HANSBERRY, J. Am. chem. Soc. 67,1609 (1945). 
a S. H. HARPER, J. chem. Soc. 1099, 1424 (1939); 587, 593 (1942). 
4 R. I. ]REED and J. M. WILSON, J. chem. Soc. 59d9 (1963). 
5 K. FOKUI, M. NAKAYAMA and T. HARANO, Experientia 23, 613 

(1967). 
6 T. HARANO, J. Sei. Hiroshima Univ. Series A-II, in press. 
7 V. CHA.NDRASHKAR, M. I~RISHNAMURTI and T. R. SESHADRI~ 

Tetrahedron 23, 2505 (1967). 
s K. FUKUI, M. NAKAYAMA and T: HARANO, Bull. chem. Soc. Japan 

d2, 233 (1969). 
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