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Several  sulfanylamide de r iva t ives  containing 1-adamantyl  or 1-adamantoyl  groups  a t  N l o r  N 4 were  
p r e p a r e d  to de te rmine  the i r  chemotherapeut ic  act ivi ty.  

The specia l  fea tures  of the adamantane s t ruc ture ,  a ssoc ia ted  with l a rge  volume, s y m m e t r y ,  and s ig -  
nificant l ipophil ici ty of its molecule,  s e rve  as the reasons  fo r  synthesis  of many types of physiological ly  
act ive  ma te r i a l s  containing the adamantyl  group [1-6]. In addition, the poss ib le  biological  act ivi ty  is sub-  
s tant ia ted by both the cage su r face  ( increased penetrabi l i ty  through hydrophobic membranes )  and the mole -  
cu la r  sur face  (specif ici ty of reac t ion  of the bulky nonpolar  s t ruc tu re  with the su r face  of the recep tor ) .  

This work desc r ibes  the synthesis  of s eve ra l  sulfanylamide der iva t ives  containing an adamantyl  r a d -  
ical  in the amide  or  amine group; the compounds were  p r e p a r e d  for  c la r i f ica t ion  of the effect  of this s t r u c -  
tura l  fac tor  on an t imicrobic  activity:  
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React ion of the acid chlor ide of carbomethoxysul fani l ic  acid with 1-aminoadamantane  yielded N4-car  - 
bomethoxy-N l- (1-adamantyl)sulfanylamide (I), the ba s i c  saponif icat ion of which led to Nl - (1 -adamanty l ) -  
sul fanylamide (II). React ion of the acid chlor ide of 1 -adamantanecarboxyl ic  acid in acetone with the su l fa -  
nylamide yielded N4-(1-adamantoyl)sulfanylamide (III) (comp. [7]); the reac t ion  of the s a m e  acid chlor ide  
with N4-carbomethoxysul fanylamide  in pyridine gave  N4-carbomethoxy-Nl- (1-adamantoyl ) su l fanylamide  
(IV), the gradual  saponif icat ion of which with a basic  solution a t  50~ led to Nl-adamantoylsu l fanylamide  (V). 
p ,p~-Di-(1-adamantoy]amino)diphenyl  sulfone (VI) was also synthesized by acylat ion of p ,p ' -d iaminodiphenyl  
sulfone with the acid chloride of 1 -adamantanecarboxyl ic  acid (comp. [8]). 

The obtained compounds were  examined a t  the Depar tmen t  of Chemotherapy  of the Inst i tute  of P h a r -  
macology and Chemotherapy  fo r  the i r  an t ibac te r ia l  effect  (in a synthetic nutrient) in re la t ion  to a s e r i e s  of 
r e p r e s e n t a t i v e s  of G r a m - p o s i t i v e  and Gram-nega t ive  mic robes .  All of these  compounds did not display ant i -  
bac te r ia l  activity; a l so ,  they did not show an inhibit ingeffect  on the growth of a c id - r e s i s t i ng  bacil l i  B-5 and 
tuberculos is  m ic robac t e r i a  of the human type (s t ra in  H37Rv). 

Insti tute of Pha rmaco logy  and Chemotherapy  of the Academy of Medical Sciences of the USSR, Mos-  
cow. Trans la ted  f r o m  Kh imiko -Fa rma t sev t i ehesk i i  Zhurnal,  No. 3, pp. 13-15, March, 1969. Original a r t i -  
cle submit ted August  5, 1968. 
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E X P E R I M E N T A L *  

N4-Carbomethoxy-Nl - (1 -adamanty l ) su l fany lamide  (I). To a solution of 2.6 g of 1 -aminoadamantane  
in 12 ml of dry  pyridine was added 4.32 g of p-phenylure thylansulfonyl  chloride.  After  the exo the rmal  r e -  
act ion the mixture  was heated for  3 h on a boiling wa te r  bath  and cooled, 90 ml of wa t e r  was added, and the 
p rec ip i t a ted  solid was f i l tered,  washed with water ,  dried, and saponified without fu r ther  purif icat ion.  Yield 
4.5 g (71.7 70). A sample  a f t e r  r ec rys t aUiza t ion  f r o m  dichloroethane had mp 225-228 ~ Pound, %: N 7.93, 
7.95; S 8~ 8.86~ CIsH24N204S. Calculated,  %: N 7.69; S 8.79. 

Nl - (1-Adamanty l )su l fanylamide  (II). A mixture of 3.7 g of the in te rmedia te  product  (I) f rom the p r e -  
ceding step and 77 ml of a 1070 solution of sodium hydroxide was s t i r r e d  for  8 h with boiling and a ref lux 
condenser .  After  cooling, the p rec ip i t a te  was f i l tered,  washed with wa te r  to a neutra l  r eac t ion  to phenol-  
phthalein, dried, and r e c r y s t a l l i z e d  f r o m  benzene.  The obtained mate r i a l  contained solvent  of c r y s t a l l i z a -  
tion and the re fo re  was dr ied in vacuum at 100% Yield 2.7 g (86.870). Needles  having mp 182-182.5 ~ a r e  
insoluble in wa te r  and soluble in cold acetone,  alcohol,  ethyl aceta te ,  and dichloroethane.  Found, 70: N 9.44, 
9.23; S 10.26, 10.18. C16H22N202, Calculated,  70: N 9.14; S 10.47. 

N4-(1-Adamantoyl)sulfanylamide (HI). To a solution of 2.04 g of the acid chlor ide  of 1 -adaman tane -  
carboxyl ic  acid in 10 ml of acetone was added 3.5 g of the sulfanylamide.  The reac t ion  mix ture  was s t i r r e d  
fe r  4 h at 40 ~ The p rec ip i t a te  was  f i l tered,  washed with acetone, a 3% solution of hydrochlor ic  acid, and 
wate r .  We obtained 3.01 g (87.570) of ma te r i a l  having mp 270 ~ (dec., f r o m  a mix ture  of d ime thy l fo rmamid e -  
alcohol, 4:1); spar ingly  soluble in the no rma l  solvents  and soluble in the cold in d imethy l fo rmamide .  
Found, 70: N 8.40, 8.56; S 9.60, 9.45. C17H22N20~S. Calculated,  70: N 8.38; S 9.59. 

Nr  (IV). To a solution of 5.7 g of the acid chloride of 
1 -adamantaneca rboxy l i c  acid in 15 ml of dry pyridine was added 6.61 g of N4-carbomethoxysul fanylamide .  
The reac t ion  mixture  was heated for  3 h with a ref lux condenser  on a boiling wa te r  bath. Af ter  cooling, to 
the mix ture  was added 100 ml  of water, and the prec ip i ta ted  solid was f i l tered,  washed with water ,  and dried.  
Yield 10.4 g (92.570)~ The obtained ma te r i a l  was used without fu r the r  pur i f ica t ion for  the next step.  After  
c rys ta l l i za t ion  of the ma te r i a l  f r o m  dichloroethane,  the solvent  of c rys ta l l i za t ion  was r emoved  by heating 
in vacuum. The ma te r i a l  is insoluble in w a t e r  and alcohol, and soluble at r o o m  t e m p e r a t u r e  in alcohol, 
acetone,  o r  ethyl acetate;  mp 215-216 ~ Found, 70: N 7.00, 6.97; S 8.21, 8.18. CIgH24N2OsS. Calculated, 70: 
N 7.14; S 8.17. 

Nl - (1-Adamantoyl )su l fanylamide  (V). A mixture  of 1.5 g of the ca rbomethoxy  der iva t ive  (IV) and 15 
ml of a 10~o solution of sodium hydroxide was s t i r r e d  for  2 h a t  50 ~ The prec ip i t a ted  solid was dissolved 
by carefu l ly  adding a 1070 solution of sodium hydroxide.  Hydrochlor ic  acid was added to the obtained solu-  
tion to a weaMy acid reac t ion  to Congo. The p rec ip i t a te  was f i l tered,  dried,  and r e c r y s t a l l i z e d  f rom dichlo-  
roethane.  The ma te r i a l  is insoluble in wa te r  and benzene,  and soluble in alcohol, ethyl acetate ,  acetone, 
bases ,  and acids; mp 217-218 ~ ( f rom dichloroethane).  Found,70: N 8.47, 8.39; S 9.35, 9.31. C17H22N203S. 
Calculated,  70: N 8.38; S 9.59. 

p ,p ' -Di - (1-adamanto ly lamino)d iphenyl  Sulfone (VI). To a solution of 2.48 g of p ,p ' -d iaminodiphenyl  
sulfone in 20 ml of acetone was added 2 ml of pyr id ine  and then in port ions 5.96 g of the acid chloride of 1- 
adamantanecarboxyl ic  acid.  The reac t ion  mix ture  was boiled for  1 h and a f t e r  cooling the p rec ip i ta te  was 
f i l tered,  w a s h e d  with acetone, a 570 solution of hydrochlor ic  acid, and wate r .  We obtained 6.14 g (71.5%) of 
a ma t e r i a l  which is spar ingly  soluble in the usual  solvents;  mp 350 ~ (dec., f r o m  a mixture  of d imethy l fo r -  
mamide-a lcohol ,  3:1). Found, 70: 5.30, 5.37; S 5.61, 5.81. C3r Calculated,  7o: N 4.89, S 5.59. 
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* Melting points a re~uncorrec ted .  
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