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Riassunto. L a  s t r u t t u r a  c r i s t a t l i na  de l la  p- iodio  an i l ide  
de l la  r i f a m i c i n a  Y g s t a t a  d e t e r m i n a t a  con  m e t o d i  t r i -  
d imens iona t i  a t e m p e r a t u r a  a m b i e n t e .  L a  cel ia  e l e m e n t a r e  
monoc l ina ,  g r u p p o  spaz ia te  P21, h a  i p a r a m e t r i  a --- 9,49, 
b = 18,96, c = 15,30 /k, fl = 90°48 ', e con t i ene  due  mole-  
cole. 

L a  cos t i t uz ione  e la  conf iguraz ione  de l la  r i f a m i c i n a  Y,  
C3oH47NO~s, r i s u l t a n o  q u i n d i  d e t e r m i n a t e  a t t r a v e r s o  lo 
s t u d i o  c r i s ta l lograf ico  de l la  sua  p- iodio  ani l ide.  A n c h e  
m o l t e  i n fo rmaz ion i  su l la  conf iguraz ione  de l ia  r i f a m i c i n a  
Y possono essere t r a t t e  da l l a  conf iguraz ione  al lo s t a t o  
sol ido di  ques to  suo d e r i v a t o .  

z0 We are grateful to Professor P, S~s~  of Lepetit SpA Research 
Laboratories, Milan, for making available supplies of the p-iodo- 
anilide of rifamycin Y. We also thank Mr. N. OCELLO for his skill- 
ful technical assistance. All the calculations were carried out on 
the Rome University IBM 7040 computer. 
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Studies on the Possibi l i ty of Epoxide 
Formation from Disubstituted Hexitols  

I t  was  d e m o n s t r a t e d  b y  ELSON1 t h a t  in  t he  h e m a t o -  
logical effects of 1, 6 - d i m e t h a n e s u l p h o n y l - I ) - m a n n i t o l  (Ia, 
d i m e s y l m a n n i t o l ,  DMM) a m y e l o t o x i c i t y  of t he  m y l e r a n  
t y p e  was c o m b i n e d  w i t h  some  fea tures  r e m i n i s c e n t  of t he  
l y m p h o t o x i c  effects  of epoxides .  On  th i s  bas is  he  sugges ted  
t h a t  in  v ivo  DMM m a y  be  c o n v e r t e d  to epoxide  in te r -  
m e d i a t e s  b y  sp l i t t i ng  off m e t h a n e s u l p h o n i c  acid. D n v I s  
a n d  R o s s  ~ i n v e s t i g a t e d  t he  hydro lys i s  of DMM a t  p H  
7.5, a n d  d e m o n s t r a t e d  the  p r o d u c t i o n  of epoxide  b y  
a d d i t i o n  of t h i o s u l p h a t e  to  the  r eac t i on  m i x t u r e  a n d  
acidic  t i t r a t i o n  of  t h e  a l k a l i n i t y  l i be r a t ed  in t h e  course  of  
t h e  B u n t e - s a l t  f o r m a t i o n  ; t he  s c h e m e  is s h o w n  in ( I a - I I I ) .  

W i t h  r ega rd  to  t h e  chemica l  a n a l o g y  b e t w e e n  d imesy l -  
m a n n i t o l  a n d  1 ,6 -d iha logeno-hex i to l s  we were g r e a t l y  
i n t e r e s t e d  in w h a t  role m a y  be  a t t r i b u t e d  to  a n  epoxide  
i n t e r m e d i a t e  in  t h e  c y t o s t a t i c  ac t ion  of d i b r o m o m a n n i t o l  
(Ib,  DBM, Myelobromol®) .  W e  app l ied  to  D B M  the  
p r o c e d u r e  desc r ibed  b y  DAvm a n d  R o s s ,  a n d  we com- 
p a r e d  t h e  b e h a v i o u r  of D B M  w i t h  t h a t  of DMM a n d  
d i b r o m o e r y t h r i t o l  (V, D B E ) .  

A m i x t u r e  of 1 m M  of d i s u b s t i t n t e d  polyol  a n d  10 ml  
of w a t e r  was  k e p t  a t  37 °C a n d  t h e  p H  was  m a i n t a i n e d  a t  
7.5 b y  c o n t i n u o u s  a d d i t i o n  of 0 . 1 N  N a O H  as long  as t h e  
r eac t i on  m i x t u r e  st i l l  c o n s u m e d  h y d r o x i d e .  W i t h  DMM 
a n d  D B M  t h e  hyd ro lys i s  t o o k  5 -6  h,  w i t h  D B E  on ly  
1/,-1 h. To a n  a l i quo t  p a r t  3 -5  g of Na2S~Oa/mM of 
s u b s t a n c e  was added ,  a n d  t he  a lkal i  se t  free t i t r a t e d  w i t h  
0 . 1 N  He1.  T h e  a m o u n t  of acid r equ i r ed  was  a m e a s u r e  of 
t h e  epoxide  formed.  T h e  ca l cu la t ed  epoxide  c o n t e n t  in  
the case of DMM, D B M  a n d  D B E  was  7 0 - 7 5 % ,  5 0 - 5 5 %  
a n d  50%,  respec t ive ly .  

These  resu l t s  were  i ncons i s t en t  w i t h  t he  a s s u m e d  bio-  
logical  rote of an  epoxide  i n t e r m e d i a t e  since t he  c y t o s t a t i c  
a c t i v i t y  of D B M  is conf ined  se lec t ive ly  to t h e  i n h i b i t i o n  
of t he  myelo id  sys tem3,  4 in  c o n t r a s t  w i t h  t he  l y m p h o -  
tox ic  c h a r a c t e r  of t he  epoxides .  

Our  a t t e m p t s  to  isola te  t he  d iepox ide  of m a n n i t o l ,  or  
a n y  o t h e r  iden t i f i ab le  p roduc t ,  f r om t h e  r eac t ion  m i x t u r e s  
were unsuccessful ,  a n d  i t  s eemed  to  us s o m e w h a t  im-  
p r o b a b l e  t h a t  1 , 6 - d i s u b s t i t u t e d  hex i to l s  shou ld  yield a 
p r o d u c t  c o n t a i n i n g  energe t i ca l ly  u n f a v o u r a b l e  3 -mem-  
b e r e d  epox ide  r ings  a l t h o u g h  t he  presence  of 4 h y d r o x y l  
g roups  could give r ise to  t he  f o r m a t i o n  of n o n - s t r a i n e d  
5- or 6 - m e m b e r e d  i n t e r n a l  anhyd r i de s .  

To se t t l e  the  ques t ion ,  hydro lys i s  of DMM was ca r r i ed  
o u t  in  h e a v y  w a t e r  w i t h  NaOD,  a n d  N M R  m e a s u r e m e n t s  
were p e r f o r m e d  on t he  r e a c t i o n  m i x t u r e  i m m e d i a t e l y  
a f t e r  t he  a lka l ine  t r e a t m e n t .  

The  iden t i f i ca t ion  of epoxide  r ings  b y  p r o t o n  r e sonance  
spec t roscopy  is based  on  t h e  o b s e r v a t i o n  6 t h a t  epox ide  
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Tentative reaction scheme for the hydrolysis of 1,6-disubstituted 
hexitols. 
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1 L, A. ELSON, Rep. Br. Emp. Cancer Campn Yorks. Coun. II, 1i 
(z962). 

2 W. DAvis and W. C. J. Ross, Biochem. Pharmac. /2, 915 (1963). 
a L. INSTrr6RIS, I. P. HORVATH and E. CSANVI, Int. Symp. Chem- 

other. III ,  250 (1963). 
4 L. INSTIT6RIS, S. ECKHARDT, I. P. HORVATH and C. SELLEI, 

Arzneimittel-Forseh. 16, 45 (1966). 
a R. A. Y. JONES, A. E. I~ATRITZKY, J. N. MURRELL and N. SHEP- 

PARD, J. chem. Soc. 2576 (1962). 



15.7. 1967 Speeialia 513 

protons usually resonate at slightly higher fields (6 = 
2.8-3.5 ppm) than protons adjacent to oxygen (O-C-H) 
in acylic and larger-ring cyclic ethers or alcoholic OH 
functions, for which ~ = 3.3-3.7 ppm or 3.5-4.5 ppm 
respectively, are the characteristic ranges. 

In  the present studies, the diepoxides (IV) and (VI) 
were used as model compounds regarding the assignation 
of epoxide proton lines. In  the case of (VI) containing 
only epoxide protons, the spectrum was confined to the 
2.4-2.8 ppm range. The observed vicinat coupling con- 
stants belonging to the multiplet  structure have com- 
paratively small values characteristic for epoxide 
structures 6. Measurements on (IV) ted to the same con- 
clusions. The chemical shifts of the epoxide protons were 
in the 2.5-3.2 ppm range, the O-C-H proton shift belong- 
ing to the cyclic ether was 3.7 ppm. 

Treatment  of DBE (V) with alkali at  pH 7.5 yields 
diepoxy-butane (VI) as an isolable product. In  the proton 
resonance spectra of this reaction mixture the major part 
of the absorption was really found in the epoxide range 
(2.7-3.3 ppm). An additional multiplet  structure wa,~ 
observed at 3.7 ppm which may indicate that  either the 
conversion of starting molecules was not complete or side 
reactions were also present. (Chemical assay revealed 
about 50% yield of epoxide.) 

In  contrast to findings with the epoxide models, in the 
spectrum of the reaction product of DMM the protons 
attached to the carbohydrate skeleton resonated in the 
3.4-4.2 ppm range, and no evidence was found to support 
the presence of an epoxide s t ructure /a l though the thio- 
sulphate test indicated an 'epoxide'-yield of 70%. The 
chemical shift of the methyl protons in the reaction 
product differed from the original value measured in 
DMM which indicates tha t  the parent  molecules were 
completely transformed in the reaction, but  no unequi- 

vocal conclusions could be drawn concerning the nature  
of the reaction product. 

Experiments with the cytostatic agents dibromoman- 
nitol and dibromodutcitol gave similar results to those 
obtained with DMM. 

From these results it appears tha t  the hydrolysis of 
dimesylmannitol  and dibromohexitots does not yield 
epoxide products. Although the nature of the products 
of this in vitro reaction is not  cleared up, there are no 
grounds to suppose that  alkylation via an intermediary 
epoxide plays in vivo an important  role in the cytostatic 
action of these compounds 7. 

Zusammen[assung. Die NMR-Spektren der Reaktions- 
produkte der alkalischen Hydrolyse des Dimesylmannits 
best~itigten die bisher angenommene Bildung yon 
Epoxiden nicht. 
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A New Type of Non-Kaliuretic Diuretic 
Compound 

In  the course of a structure-study on the alkaloid 
l°binaline 1 and a synthesis of dehydrolobinaline, a partial 
dehydrogenation product derived from the alkaloid~, a 
considerable excursion into the chemistry of triarylcyclo- 
hexanones~ was required to elucidate the stereochemistry 
of the degradative and synthetic intermediates involved. 
Pharmacological screening of these intermediates revealed 
that  l-(N-pyrrolidino)-3, 5-diphenyl-4-(~-pyridyl)-cyclo- 
hexane (I, Su-15049) posseses marked diuretic and 
natriuretic activity in the rat  and dog. The preparation 
and properties of this compound form the subject of the 
present report. 

I 

The initial step in the preparative sequence for Su- 
15049, which was also directed to a synthesis of the 
lobinaline ring system 2,~, involved a combination aldol- 
Michael condensation of 2-phenacylpyridine with benzal- 
acetone to yield 3-hydroxy-3,5-diphenyl-4-(x-pyridyl)- 
cyclohexanone. I t  was subsequently demonstrated ~ by 
nmr  and chemical methods tha t  this substance possesses 
the all equatorial trans, trans conformation of the aryt 
groups about  the central ring. Dehydration of the aldol 
with phosphoric acid at room temperature yielded trans- 
3, 5-diphenyl-4-(x-pyridyl)-cyclohexen-2-one, which on 
low pressure hydrogenation with palladium-charcoal 
catalyst  yielded largely trans, trans-3, 5-diphenyl-4- 
(~-pyridyl)-cyclohexanone. For the purpose of at taching a 
side-chain at  position 2 of the ring to effect a synthesis of 
the lobinaline ring system, the ketone was converted to 
its pyrrolidine enamine derivative. This enamine was also 
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