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Summary. Survey ing  the  var ious  concepts  of va lency  
which have  been pu t  forward  since DALTON for the  
classif icat ion of chemical  phenomena ,  i t  is found t ha t  
the  pr inciples  have  been ei ther  dual is t ic  (BERZELIUS, 
B L O M S T R A N D ,  A R R H E N I U S ,  KOSSEL) or un i t a r i an  
( G E R H A R D ,  C O U P E R ,  K E K U L I ~ ) .  T h e  phenomena  o f  i n -  

organic chemis t ry  can be classified only b y  using 
dual is t ic  concepts,  whereas  un i t a r i an  sys tems p roved  
to be super ior  for the  phenomena  of organic chemis t ry .  
In  t h e  concept ions  of G. N. LEWIS and N. SIDGWlCK, 
a combina t ion  of dual is t ic  and  un i t a r i an  concepts  in 
one t heo ry  was achieved b y  dis t inguishing two t y p e s  
of bonds  (mobile- immobile ,  polar -non-polar ,  ionic- 
covalent) .  W i t h  the  octe t  rule, ions as well  as mole-  
cules (uncharged and charged) m a y  be der ived  and i t  
is r ead i ly  under s tood  t ha t  bonds  m a y  v a r y  from ex- 
t reme po l a r i t y  to non-polar  links. 

The  coordina t ion  theory  of WERNER nei ther  fits 
into the  dual is t ic  nor  the  un i t a r i an  class of va lency  
principles.  WERNER der ives  the  compounds  b y  using 
pr inc ipa l  and  aux i l i a ry  valencies  ( 'Haup t -  und Neben-  
valenzen ')  and  dis t inguishes  add i t ion  and inser t ion 
compounds  ( 'Anlagerungs-  und  Ein lagerungsverb in-  
dungen ' ) .  However ,  he avoids  mak ing  any  s t a t emen t  
concerning the na tu re  of the  bonds,  which makes  his 
sys tem ve ry  adap t ab l e  b u t  difficult  to grasp. T o d a y  
i t  is r ead i ly  unders tood  tha t  WERNER'S pr incipal  
va lency  character izes  the  s to ich iomet ry  and his co- 
ord ina t ion  number  character izes  the  s t ruc ture  of the  
compound  in quest ion wi thou t  mak ing  any  s t a t emen t  
abou t  the  na tu re  of the  bonds  involved.  Because of 
t h a t  WERNER'S concepts  have  surv ived  and are in- 
d ispensable  even today ,  in spite  of the  rise of a tomic  
physics  which has changed our views on the na tu re  of 
the  chemical  bonds  so drast ical ly .  
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Inhibition of Catalase by 
(Arylthio)- Acetohydroxamic Acids 

There are a number of catalase inhibitors which differ 
in their  mode of action on the enzyme. For  example, 
al lyl isopropylacetylcarbamide (Sedormid) reduces liver 
catalase act ivi ty  by  inhibiting the biosynthesis of the 
enzyme (SCHMID et al. 1). Hydrocyanic and hydrazoic acids 
inact ivate the enzyme by forming very stable complexes 
with the iron of the heroin units (DIxoN and WEBI32). 
3-Amino-l ,2,4-triazole,  a specific inhibitor of catalase, 
combines irreversibly with the protein moiety of the en- 
zyme (MARGOLIASH et al.3). Some inorganic ions are also 
known to be catalase inhibitors (BEERS and SIZER4): 

In  the present investigation, the effect of some (aryl- 
thio)-acetohydroxamic acids on the act ivi ty  of crystall ine 
liver catalase (Boehringer) was studied. The hydroxamic 
acids were prepared as described by  ZAYED et al. 5, their  
general formula being: 

R @ ~ - X - - C H  2 �9 C ( : N  �9 OH) �9 O H  

where R = H, CH 3, OCHz, C1, or Br and X = S or SO2. 

The compounds were tested as their  K-sal ts  after they  
had been recrystallized from 90% methanol. The enzyme 
act iv i ty  was assayed according to the procedure of 
F E I N S T E I N  6, using sodium perborate as a substrate. 

The Table shows the concentration of the hydroxamic 
acids necessary to produce half inhibition of the enzyme. 
Subst i tut ion in the para position of the benzene ring 
effected an increased inhibition in the order CH. --~ OCH 3 

Inh ib i t ion  of ca t a l a se  b y  s u b s t i t u t e d  a c e t o h y d r o x a m i c  acids a n d  
some ea ta l a se  inhib i tors  

Inh ib i t o r  15o ~ 

R = H ;  X =  S 4 . 5 ' 1 0 - 3 M  
R = CH3; X = S 2.0 �9 1 0 - 3 M  
R = OCHs;  X = S 8 . 9 '  1 0 - 4 M  
R = C1; X = S 3.6" 1 0 - a M  
R = Br ;  X = S 1.0" 1 0 - 4 M  
R = C1; X = SO s 1.3 �9 1 0 - S M  

Dieh lo ropheno l  r 4.0 - 1 0 - 4 M  
Azide 2 2 .0"  1 0 - S M  
Cyan ide"  5.0 �9 10 .6 M 

P r e i n c u b a t i o n  per iod  (E + I) - 2 min.  
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--> C1 -~  Br ;  a n d  the  t r a n s f o r m a t i o n  S --> SO~ resu l t ed  in 
a decreased  inh ib i t ion ,  p - B r o m o p h e n y l t h i o - a c e t o h y d r o x a -  
mic  acid is t he  mos t  p o t e n t  i nh ib i t o r  of t he  t e s t ed  group  
(pls0 -- 4.0); i ts  i nh ib i t i ng  power  is of s imi lar  o rder  to  t h a t  
of o the r  ca ta lase  inh ib i to r s  (cf. Table) .  

W h e n  t he  i n h i b i t o r  (hydroxamic  acid) was  a d d e d  to  
t h e  enzyme  solut ion,  before  t he  add i t i on  of subs t r a t e ,  
t he re  r e su l t ed  a n  in i t ia l  cons iderab le  i n h i b i t i o n  w h i c h  
progressed on ly  s lowly b y  increas ing  the  i n c u b a t i o n  t ime  
(2-10 min).  I n  th i s  respect ,  t he  a r y l t h i o - a c e t o h y d r o x a m i c  
acids b e h a v e  s imi la r ly  to  su lph ide  (BEERS a n d  SIZERS). 
The  presence  of s u b s t r a t e  (added s i m u l t a n e o u s l y  w i th  
the  i n h i b i t o r  to  t he  e n z y m e  solut ion)  d id  n o t  p r o t e c t  ca ta -  
lase aga ins t  inh ib i t ion .  This  suggests  t h a t  t he  i n h i b i t i o n  
of ca ta lase  does n o t  invo lve  the  a t t a c h m e n t  of t he  
h y d r o x a m i c  acid to the  s u b s t r a t e - b i n d i n g  group.  

Zusammen/assung. L e b e r k a t a l a s e  wi rd  d u r c h  (Aryl- 
t h io ) - ace tohydroxamsSmre  g e h e m m t .  I50 W e r t e :  4.5" 10 ~3 
to  1 .0 .10 -4M.  p - B r o m o d e r i v a t  (pls0 = 4.0) ze igt  die 
st~irkste H e m m u n g .  S u b s t i t u t i o n  in der  P a r a - S t e l l u n g  des 
Benzol  Ringes  v e r u r s a c h t  eine z u n e h m e n d e  H e m m u n g  
in der  Re ihenfo lge :  CH 3 --> OCI-I a ->  C1 --> Br.  Es  wi rd  
v e r m u t e t ,  dass  sich der  H e m m s t o f f  n i c h t  m i t  d e m  a k t i v e n  
Z e n t r u m  des F e r m e n t s  v e r b i n d e t .  

A. I-IASSAN a n d  M. R. E. BAHIG 

Department o/ Biology, 2t tomic Energy Establishment, 
Cairo (U.A.R.) ,  June 16, 1966. 
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C h e m i c a l  I n v e s t i g a t i o n s  o f  Alangiurn lamarckii 
I I I .  I s o l a t i o n  o f  S t e r o i d s  a n d  T e r p e n o i d s  f r o m  

t h e  L e a v e s  

Alangium lamarckii Thw.  (N.O. Alangiaceae)  is a 
wide ly -grown smal l  tree,  and  is k n o w n  in d i f fe ren t  p a r t s  
of Ind i a  as ankola, ankota, ankora, dhera, akarkanta etc. 
T h e  b a r k  of t he  plant has  been  used in I n d i a n  ind igenous  
sys tems  of medic ine  for the  t r e a t m e n t  of leprosy,  syphil is ,  
va r ious  skin  diseases and  dysen te ry .  I t  has  also been  used 
as a d iaphore t ic ,  an t ipyre t i c ,  emetic,  l axa t ive  a n d  an the l -  
mint ic .  The  leaves  are used as a poul t ice  to  rel ieve 
r h e u m a t i c  pa ins  ~. I n  a r ecen t  commtu t i ca t i on  2, t h e  t o t a l  
t e r t i a r y  a lka lo ida l  f ract ion,  a m i x t u r e  of a t  leas t  5 alka-  
loids as revea led  b y  pape r  c h r o m a t o g r a p h y ,  i sola ted f rom 
the  leaves was found  to be  pha rmaco log ica l ly  qu i te  ac t ive  
a n d  showed an t i spasmodic ,  hypo tens ive ,  an t i cho l in -  
es terase  a n d  ad reno ly t i c  act ivi t ies .  One  of t he  5 a lka lo ids  
was i so la ted  as a new crys ta l l ine  phenol ic  a lkaloid,  An- 
kor ine  a, C19HH2904N , m.p. 174 176 ~ which  was found  to 
possess h y p o t e n s i v e  ac t ion  of a p ro longed  d u r a t i o n  4. Be- 
sides, chol ine  chlor ide  s was also isola ted f rom t he  wa te r -  
soluble q u a t e r n a r y  basic  f ract ion,  wh ich  was p h a r m a c o -  
logical ly found  to be chol inergic  in na tu re ,  a f t e r  separa-  
t ion  of the  ch loroform-so luble  t e r t i a r y  bases.  P r e l i m i n a r y  
pha rmaco log ica l  s tudies  6 ind ica t ed  t h a t  Alangium la- 
marckii leaves  s ign i f ican t ly  increased t he  i n f l a m m a t o r y  
reac t ion  d u r i n g  t he  f i rs t  5 days  and  t h e n  s ign i f ican t ly  
reduced  t he  foot  vo lume  f rom t he  e l e v e n t h  d a y  onwards  
in fo rma l in - induced  a r t h r i t i s  in a lb ino  rats .  Ascorbic  
acid c o n t e n t  of the  ad rena l  g land  was found  to  be  sig- 
n i f i can t ly  raised.  These  f indings  sugges ted  t h a t  some 
s te ro ida l  pr inc ip les  m i g h t  be respons ib le  for t he  an t i -  
i n f l a m m a t o r y  p r o p e r t y  of the  leaves.  Th i s  is f u r t h e r  
co r robo ra t ed  b y  the  fac t  t h a t  the  leaves  are used in t he  
ind igenous  sys tems  of medic ine  in re l iev ing  r h e u m a t i c  
pa ins  w h e n  appl ied  in t he  form of a poul t ice .  A t t e m p t s  
were the re fore  m a d e  to isolate  t he  s teroids,  t e rpeno ids  
a n d  o the r  pr inc ip les  p r e s en t  in  t he  leaves.  Fo r  th i s  pur -  
pose t he  p e t r o l e u m  e the r  e x t r a c t  of t he  leaves  was 
saponif ied  u n d e r  d i f fe rent  cond i t ions  e i the r  w i t h  s t rong  
a lkal i  or acid, and  t h e n  dist i l led in s t e a m  to  r emove  
vola t i le  oils. The  non-vola t i le ,  non- sapon i f i ab le  f r ac t ion  
was o b t a i n e d  b y  e x t r a c t i o n  wi th  e ther .  The  p r o d u c t  was 
t h e n  c h r o m a t o g r a p h e d  over  B r o c k m a n n  a l u m i n i u m  oxide 
for  c h r o m a t o g r a p h y ,  e lu t ing  w i t h  p e t r o l e u m  e ther ,  ben-  

zene and  ch lo ro fo rm in d i f fe ren t  propor t ions .  U n d e r  dif- 
f e ren t  cond i t ions  of hydrolys is ,  t he  fol lowing 4 com- 
p o u n d s  were i so la ted  a f t e r  r epea t ed  c h r o m a t o g r a p h y  a n d  
crys ta l l iza t ion .  

(1) CompoundA, needles,  m.p.  152-154 ~ [e~0o _ 33.8 o, 
- 24.72 ~ (CHCI~). Anal .  7 - F o u n d :  C, 84.78, 84.83, 83.96, 
83.92; t-I, 11.42, 11.55, 11.34, 11.44; M weight ,  310, 302, 
365 (Ras t ) ;  CCHH~, 7.05, 9.40. Ep i s t e ro l  s, C2sH460, m.p.  
151~ laiD -- 5~ requi res  C, 84.35; H,  11.63; M weight ,  
398.65. Campes te ro l  8, C2sH4sO, m.p.  158 ~ laiD -- 33~ 
requi res  C, 83.93; H, 12.08; 2}/ weight ,  400.66. Com- 
p o u n d  A has  I R - a b s o r p t i o n  peaks  a t  2.72, 2.85, 3.35, 
6.1, 6.85, 7.28, 7.9, 8.82, 9.2, 9.6, 9.78, 10.25, 10.42, 11.2, 
11.88 /~, a n d  U V  ~max a t  204 nm.  W i t h  acet ic  a n h y d r i d e  
and  py r id ine  c o m p o u n d  A forms a n  acetate, f lakes,  m.p.  
137 138 ~ E ~ )  ~176 -- 38.68 ~ -- 40.45 ~ (CHCla). Anal .  - 
F o u n d :  C, 82.44, 82.27, 82.49, 82.48; H, 10.97, 11.12, 
10.86, 11.18; M weight ,  396, 392, 364 (Ras t ) ;  CHACO, 
8.80, 3.84. Ep i s t e ro l  ace ta te ,  Ca0H4sOz, requi res  C, 81.76; 
H, 10.98. Campes te ro l  ace ta te ,  Ca0H~002, requi res  C, 
81.39; H, 11.38. W i t h  benzoy l  ch lor ide  and  py r id ine  
c o m p o u n d  A forms a benzoate, m.p.  138-140 ~ [e~)0o 
- 14.8 ~ , -- 14.24 ~ (CHCla). Anal.  - F o u n d :  C, 83.98, 
83.81, 83.93, 84.23; H, 9.61, 9.86, 10.28, 10.45; M weight ,  
258, 250, 405 (Ras t ) ;  C6H5CO, 7.15. Ep i s t e ro l  benzoa te ,  
C35H5002, requi res  C, 83.61; t-I, 10.02. Campes te ro l  ben-  
zoate,  CasH5202, requi res  C, 83.28; H,  10.38. I o d o m e t r i c  
t i t r a t i o n  showed  the  c o n s u m p t i o n  of 2 moles  of pe rbenzo ic  
acid by  c o m p o u n d  A, i nd i ca t i ng  the  presence  of 2 doub le  
bonds .  

1 R. N. CHOPRA, I. C. CHOP~A, K. K. HANDA, and L. D. KAPUR, 
Indigenous Drugs o/India, 2nd ed. (U.N. Dhur and Sons Ltd., Cal- 
cutta, India 1958), p. 270; K. R. KIRTIKAR and B. D. BASu, 
Indian Medicinal Plants (L. M. Basu, Allahabad, India 1933), 
vol. II, p. 1237. 

2 A. K. SANYAL, B. DASGUPTA, and P. K. DAS, Indian J. med. Res. 
5.3, 1055 (1965). 

3 B. DASGUPTA, J. pharm. Sci. U.S.A. 5d, 481 (1965). 
4 A. K. SANYAL, B. DASGUPTA, and P. K. DAS, unpublished report. 
5 g. DASGUPTA, Experientia, 22, 287 (1966). 
6 D. N. PRASAD, S. K. BHATTACHARYA, and P. K. DAS, Indian J. 

med. Res., 5d, 582 (1966). 
All microanalyses were carried out by Dr. G. WEILER and F. B. 
STRAUSS, Microanalytical Laboratory, Oxford, England. 


