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h a n d ,  t h e  c o r r e s p o n d i n g  s i x - m e m b e r e d  r i ng  a n a l o g  
( X X X I I )  a n d  t h e a c y c l i c a n a l o g e t h y l  l e v u l i n a t e  ( X X X I I I )  
show c a r b o n y l  b a n d s  a t  n o r m a l  pos i t ions .  

I t  t h e r e f o r e  a p p e a r s  t h a t  t h e  i n t e r a c t i o n  b e t w e e n  t h e  
c a r b o n y l  g roups  b o t h  in  1 ,4 -d ike tones  a n d  in  1, 4 -ke to-  
es te r s  occurs  on ly  w h e n  one  k e t o n e  is in  a f i v e - m e m b e r e d  
r ing,  p r e s u m a b l y  because  t h e  l a t t e r  r e n d e r s  t h e  s y s t e m  
m o r e  r igid.  

T h e  p r e s e n t l y  desc r ibed  c a r b o n y l - c a r b o n y l  i n t e r a c t i o n s  
in  1, 4 -d i ca rbony l  c o m p o u n d s  are  p r o b a b l y  of t h e  s a m e  
t y p e  as ex i s t  in  a - a c e t o x y - k e t o n e s  of t y p e  ( X X X I V ) ,  
w h i c h  m a y  also be  cons ide red  as 1 , 4 -d i ea rbony l  sys t ems .  
Thus ,  in  21 -aee toxy-20-ke to - s t e ro ids  t h e  k e t o n e  b a n d  as 
well  as t h e  e s t e r  b a n d  is ra i sed  b y  ca. 20 c m - :  ove r  t h e  
n o r m a l  va lues  5, 7, 8 whi le  in  17~- a n d  17f l -ace toxy-20-keto-  
s t e ro ids  t h e  k e t o n e  b a n d  is ra i sed  b y  ca. 8 c m  -1 ( the  
a c e t a t e  b a n d  b e i n g  es sen t i a l ly  unaf fec ted)8 ,  °. S imi la r  
effects  h a v e  b e e n  f o u n d  in  s t e ro ida l  1 2 - a c e t o x y - l l - o n e s  
a n d  11-ace toxy-12-ones  :°. 
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-C-C-O-C-CH 3 (XXXIV)  
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I t  h a s  a l r e a d y  b e e n  p o s t u l a t e d  b y  JONES et al. 8,n t h a t  
t h e  a n o m a l o u s  i n f r a r ed  spec t r a  of t h e s e  u - a c e t o x y - k e t o n e s  
are  due  to  t h e  ex i s tence  of a field ef fec t  b e t w e e n  t h e  two  
carbonyl groups  a n d  BELLAMY a n d  WILLIAMS 12 h a v e  
p r o v i d e d  ev idence  for  th i s  b y  p o i n t i n g  o u t  t h a t  t h e  ano -  
m a l y  is m a r k e d l y  d e p e n d a n t  on  s te r ic  factors .  T h e  s te r ie  
n a t u r e  of t h i s  ef fec t  is also s h o w n  w e l l  b y  ou r  f i nd ing  
(Tab le  V) t h a t  whe rea s  t h e  expec t ed  ra i s ing  of t he  i n f r a r ed  
c a r b o n y l  b a n d s  occurs  w i t h  ace to l  a c e t a t e  ( X X X V I )  
( +  21 cm-X for  t h e  k e t o n e  b a n d ;  + 21 cm -x for t h e  e s t e r  
b a n d )  i t  is c o n s i d e r a b l y  less m a r k e d  in ace to l  p i v a l a t e  
( +  11 cm-X a n d  18 cm -~, r espec t ive ly )  in  w h i c h  t h e  e x t r a  
m e t h y l  g roups  p r e v e n t  t h e  c a r b o n y l  d ipoles  f rom b e i n g  
as  close to e a c h  o t h e r  as  in  t h e  ace t a t e .  

We thank Dr. S. PINCHAS, Vteizmann Institute of Science, who 
determined most of the infrared spectra on a Perkin-Elmer model 
12 C single-beam spectrophotometer (sodium chIoride optics). 

Y. MAZUR* a n d  F. SONDHEIMER 
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Zusammen/assung  

Es  wird  geze ig t ,  dass  die I R - S p e k t r e n  gewisser  1, 4- 
D i k e t o n e  u n d  1 , 4 - K e t o e s t e r  a b n o r m  h o h e  Carbony l -  
f r e q u e n z e n  aufweisen ,  was  au f  d a s  V o r h a n d e n s e i n  eines 
i n t r a m o l e k u l a r e n  Fe lde f fek t s  zwischen  d en  b e i d e n  Carbo-  
n y l g r u p p e n  in d iesen V e r b i n d u n g e n  h i n d e u t e t .  Die un-  
g e w 6 h n l i c h e n  S tab i l i t i~ t sverh~l tn i sse  a n  C-20 de r  16,22- 
D i c a r b o n y l - S t e r o i d e  s ind  v e r m u t l i c h  au f  die gleiche 1,4- 
C a r b o n y l - C a r b o n y l - E i u w i r k n n g  znr i i ckzuf i ih ren .  
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Table V 

Compound Vmax(CHCl~ ) a 

CHaCOCH a (XXI)  

CHaCOOC~H 5 (XXIX)  

(CH,),COOCH, (XXXV) 

CHaCOCH2OCOCH 3 (XXXVI)b  . . 

CH3COCH~OCOC(CHa) a (XXXVII )  t~ 

1712 cm -1 

i726 cm -~ 

1718 cm -1 

1733, 1747 cm -1 

1723, 1736 cm -1 

All values determined by ourselves. 
b Prepared in these Laboratories by reaction of ¢~-chloro- 

acetofle with the corresponding potassium alkoxide. 

All  t h e  i n f r a r ed  d a t a  discussed c lear ly  p o i n t  to  t h e  
ex i s t ence  of a n  i n t r a m o l e c u l a r  field effect  b e t w e e n  t h e  
c a r b o n y l  g roups  in c e r t a i n  1 ,4 -d i ca rbony l  c o m p o u n d s .  
A l t h o u g h  t h e  e x a c t  n a t u r e  of th i s  effect  is s t i l l  n o t  wel l  
u n d e r s t o o d ,  i t  m u s t  o p e r a t e  b e t w e e n  t h e  dipoles  across  
space  a n d  is c lear ly  d i f f e ren t  in  n a t u r e  f r o m  i n d u c t i v e  
a n d  m e s o m e r i c  effects  w h i c h  are  t r a n s m i t t e d  t h r o u g h  t h e  
cha in .  

3 - H a l o a l k y l - D i h y d r o b e n z o t h i a d i a z i n e  

D i o x i d e s  a s  P o t e n t  D i u r e t i c  A g e n t s  

T h e  class  of c o m p o u n d s  b a s e d  on  t h e  1, 2, 4 -benzo-  
t h i a d i a z i n e  nuc leus  b e c a m e  i m p o r t a n t  f r o m  t h e  s t a n d -  
p o i n t  of p h a r m a c o l o g i c a l  a c t i v i t y  w i t h  t h e  d i s c o v e r y  t h a t  
6 - ch loro  - 7- s u l f a m y l -  1, 2, 4 - b e n z o t h i a d i a z i n e - 1 , 1 - d i o x i d e  
(I) was  a p o t e n t ,  o ra l ly  e f fec t ive  d iu re t i c  a g e n t  of  low 
t o x i c i t y  a. 

H 

H2N0~SJI~/J/~S/I~H H~N0.~S lI~/~/S/~*H 
0 "~ ~-"0 0 ~ %0 
(I) (II) 

As  p a r t  of a p r o g r a m  d i r ec t ed  t o w a r d s  s t r u c t u r a l  modi= 
f i ca t ions  of I, w i t h  t h e  v iew of f i nd ing  o t h e r  a g e n t s  of 
inc reased  a c t i v i t y  a long  w i t h  super io r  e l ee t ro iy te  excre-  
t i on  p a t t e r n s ,  we h a v e  p r e p a r e d  a ser ies  of c o m p o u n d s  

1 F. C. Nov~Lr.o and J .M. SPRAGUE, J. Amer. chem. Soc. 79, 
2028 (1957). The generic name of this compound is chlorothiazide. 

G. DE STEVENS, L. II. WERNER, A. HALAMANDARIS, and 
S. RlecA JR., Exper. 14, 463 (1958). The generic name of this com- 
pound is hydrochlorothiazide. 
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represented by  formula  I I .  Whi le  this  work  was in pro-  
gress, DE STEVENS et al. described the  synthesis  and 
diuretic a c t i v i t y  of 6-chloro-7-sulfamyl-3,  4-dihydro-1,  2, 4- 
benzothiadiazine- t ,  1-dioxide, I I  (R = H) ~. F r o m  our  own 
findings and  those  r e p o r t e d . b y  DE STEVENS et al., i t  was 
apparent  t h a t  hydrogena t ion  of the  3,4 double  bond in I 
resulted in a compound  wi th  a t  least  a t en  fold increase 
in po tency  toge the r  w i th  a somewha t  i m p r o v e d  electro- 
lyte excre t ion  pa t te rn .  W i t h  va r i a t ion  in R this  re la t ion-  
ship seemed to hold for mos t  cases. 

Compounds of t ype  I I  were prepared  by  condensat ion  
of 5-chloro-2,4-disulfamylani l ine (III)  wi th  the  appro-  
priate a ldehyde  or  its aceta t  in a sui table  solvent ,  usual ly  
in the presence of an  acid ca ta lys t .  

H 
RCHO or 7, 

H,N0,,S-~,..//fl- S0~N H~ H+ > H 2 N 0 a S - ~ , , ~ s / ~ H  

(III) 0 /~  ~ 0  

Of the m a n y  types  of 3-subst i tuents  in the  3-subst i tuted 
3 ,4-dihydrobenzothiadiaz ine  dioxides thus  synthesized 
the 3-haloalkyl  series was a m o n g  the  more notewor thy .  
In the h a l o m e t h y l  series t h e  d iha lome thy l  compounds  
were found to  be far  more ac t ive  t h a n  the i r  mono or  
t r iha lomethyl  coun te rpa r t s  as de te rmined  by  oral studies 
in animals.  Thus  the  act ivi t ies  of the  monochloromethy l ,  
dichloromethyl ,  and t r i ch lo rome thy l  compounds  were 
found to  be a p p r o x i m a t e l y  two,  fif teen, and one-half ,  
respectively,  re la t ive  to hydrochloro th iaz ide  t aken  as one. 

3-Dichloromethyl-6-chloro-7-sulfamyl-3,  4-dihydro-  1, 2, 
4-benzothiadiazine-1,1-dioxide,  I I ,  R = CHC12, has  been 
extensively  tes ted  ora l ly  in ra t s  and  dogs for i ts  effect  on 
electrolyte excre t ion  and ur ine flow rates.  These studies 
showed t h a t  the  compound  was t en  to t w e n t y  t imes as 
potent  as hydrochloro th iaz ide ,  one hundred  to two hun-  
dred t imes  as p o t e n t  as  chloroth iaz ide  and exhib i ted  a 
low order  of tox ic i ty .  The  grea t ly  increased sodium and 
chloride ion excre t ion  ra tes  showed v i r tua l  correspond- 
ence wi th  the  enhanced  ur ine flow rate .  The  o u t p u t  of 
potassium and b ica rbona te  ions was no t  mate r ia l ly  affect-  
ed and in this connec t ion  i t  is in te res t ing  t h a t  t he  com- 
pound was found to  be a v e r y  weak  carbonic  anhydrase  
inhibitor. Clinical t r ials  3 h a v e  conf i rmed the  po tency  
ratio de te rmined  in an ima l  exper iments  and h a v e  also 
demonst ra ted  a s ignif icant  reduc t ion  in t he  excre t ion  of 
potassium ion  re la t ive  to  sod ium ion compared  wi th  
chlorothiazide and hydrochloro th iaz ide .  

MARGARET H. SHERLOCK, 
N. SPERBER, and J. TOPLISS 

Medicinal Chemical Research Department, Schering Cor- 
poration, Bloom/ield (New Jersey), January 72, 7960. 

S o m e  H i s t o c h e m i c a l  O b s e r v a t i o n s  o n  the  Cut ic le  
of  F a s c i o l a  ind i ca  V e r m a ,  1953 

Presence of  -S-S-  bond ing  and  po lyphenol  which m a y  
ac t  as precursor  of tanning ,  have  been repor ted  in the  
ex te rna l  cor t ica l  layer  of cer ta in  nematodes  like Ascar is  
and Proleptus obtusesl-3; bu t  l i t t le  a t t en t ion  seems to 
have  been  pa id  to  t he  s t u d y  of cut ic le  of t r ematodes .  I n  
the  present  inves t iga t ion  the  au thors  h a v e  m a d e  his to-  
chemical  obse rva t ions  on the  cut ic le  of the  t r e m a t o d e  
Fasciola indica Verma,  1953, recovered  f rom the  l iver  of 
freshly kil led buffalo.  L ive  specimens  of t he  t r e m a t o d e  
b rough t  to the  l abo ra to ry  in a thermos-f lask  con ta in ing  
physiological  sal ine a t  37°C were used for this purpose.  
Frozen and paraff in  sections,  as well  as th in  str ips cu t  
a long the  marg in  of the  f la t tened  worms (containing on ly  
the  in tegument ) ,  were  s tudied.  Methods  described b y  
COWDRY 4, PEARSE If, TRIM 6, and SMYTH 7'8 were employed  
for tes t ing  presence of proteins ,  fats, phenols,  a romat i c  
crosslinkage, and -S-S-  bonds. 

The  resul ts  of t h e  var ious  h i s tochemica l  tes ts  on  t h e  
cuticle of Fasciola indica h a v e  been summar i zed  in t he  
following Table .  

Groups Tests Results 

Proteins 

Glycol 
group 

Phenols, i 
aromatic 
linkage 
-S-S- 
bends 
Fats 

Biuret 
Xanthoproteic 
P.A.S. 

P.A.S. after chloroform extraction 
P.A.S. atter saliva t reatment  . . 
P.A.S. after acetylation 
P.A.S. after 0.1 N KOH treat-  

ment  of acetylized sections 
~,-mctachromasia with Toluidine 

blue 
Methylene blue binding below 

pH 4 
Fcrric chloride 
0"2% Catechol 
Malachite green (G. T. GURR) . . 
Thioglyocollate . . . . . . . .  
Alkaline lead acetate 
Sudan IV 

Positive 
Positive 
Positive 

(pink) 
Positive 
Positive 
Negative 

Positive 

Negative 

Negative 
Negative 
Negative 
Negative 
Negative 
Negative 
Negative 

The  pos i t ive  B i u r e t  and  X a n t h o p r o t e i c  tes t s  ob ta ined  
in this  work  are  suff ic ient  evidences  of t he  pro te inaceous  
na tu re  of the  cuticle,  The  cut ic le  also gave  a pos i t ive  
P. A. S. react ion.  However ,  t he  na tu re  of the  exac t  sub- 
s tance  caus ing  th is  reac t ion  could  be ascer ta ined  o n l y  a f t e r  
ch loroform ex t rac t ion ,  sa l iva  t r e a tmen t ,  ace ty la t ion ,  and 
las t ly  a f te r  a lkal i  t r e a t m e n t  of ace ty l ized  mater ia l ,  and  
this in logical sequence demons t r a t ed  the  presence of 

Zusammen/assung 

Die Synthese  und diuret ische Aktivit/i . t  von  3-Halo-  
a lky l -d ihydrobenzoth iad iaz in-d ioxyden ,  insbesondere 3- 
Dichloromethyl  - 6 - ch lor -  7 - su l famyl  - 3, 4 - d ihydro  -1, 2, 4- 
benzo th i ad i az in - l , l - d ioxyd ,  I1, R = CHCI v werden  be- 
schrieben. 
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