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The introduct ion of a bulky and highly lipophilic rad ica l  into the molecule  of a physiological ly  act ive 
substance  leads,  in a num ber  of ca ses ,  to a cons iderab le  change in the magnitude and c h a r a c t e r  of i ts  b io -  
logical  act ivi ty .  This has  been shown for  compounds which have hypoglycemic  [1, 2], c u r a r e - l i k e  [3, 4, 5], 
hormona l  [6], and o ther  f o r m s  of pha rmaco log ica l  ac t iv i t ies  [7]. In th i s  connection it was of  i n t e re s t  to a s -  
ce r t a in  how the introduct ion of adarnantyl r ad i ca l s  af fec ts  the act ivi ty  of compounds of the phenothiazine 
s e r i e s ,  whose 10-dia lkylaminoalkyl  de r iva t ives  have neurolept ic  p r o p e r t i e s  [8], while the 10-d ia lkylamino-  
acyl de r iva t ives  d isplay  ac t iv i ty  with r e s p e c t  to the ca rd iovascu l a r  s y s t e m  [9]. 

For  pha rmaco log ica l  s tudy we chose the de r iva t ives  I and II, which contain an N-adaman ty lp ipe ra -  
zinyl f r agmen t  in the side chain, in connect ion with the fact  that the cor responding  N-methy lp iperaz iny l  
alkyl  and acyl  de r iva t ives  had the types  of pha rmaco log ica l  act iv i ty  indicated above (see  [10, 11]). 

As subst i tuents  in the 2-pos i t ion  of the phenothiazine r ing  we used  the eh lo ro-  o r  t r i f luoromethyl  
groups;  both 1- and 2 -adaman ty l  de r iva t ives  were  p r e p a r e d  (the designat ions type I-1 and I-2 a re  used  
he re  and throughout  to show the p r e s e n c e  of 1-  o r  2 -adaman ty l  r ad ica l s  in compounds) .  

l-Ad = Q ~  2 -Ad = Q ~  

N-(Adamanty l )p iperaz ines  (III-i and III-2) and the adamantyl  de r iva t ives  of phenothiazine I - l ,  I-2,  I I -1,  
and II-2 were  p r e p a r e d  by the following scheme:  
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By the act ion of the benzenesul fonamide  der iva t ive  IVa on 1 -aminoadamantane  the sulfonamide V - l a  was 
obtained; heat ing 1- o r  2 - aminoadaman tanes  with N- to luenesul fonyld i (~-chloroe thyl )amine  (IV?0) in an 
organic  solvent  in the p r e s e n c e  of a hydrogen chlor ide  accep to r  led to the sul fonamides  V - l b  or  V-2b 
(Table  1).  The sul fonamides  V obtained were  hydro lyzed  to the N-{adamantyl )p iperaz ines  III-1 and III-2,  
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fusion of which with 1 0 - ( 7 - c h l o r o p r o p h y l ) - 2 -  -phenothiazine (Y is  C1 or  C Fs) gave 10Y-{7-N'- (adamantyl) -  
p ipe raz iny l -N2] -p ropy l ) -2 -Y-pheno th i az ines  ( I - l a , b  or  I -2a ,b ) .  By boil ing III-1 or  III-2 in amyl  alcohol 
in the absence  of a hydrogen chlor ide accep to r  with 10- ( f i - ch lo roprop iony l ) -2 -Y-pheno th iaz ine  we synthe-  
s ized  the 10v -~ - [N t - ( adaman ty l )p ipe raz iny l -N2] -p rop iony l} -2 ' -Y-pheno th i az ine s  ( I I - l a , b  and I I -2a ,  b; see 
Table  2) .  

In the pharmaco log ica l  study of the compounds synthesized,  in the l a b o r a t o r y  of pharmaco logy  of the 
ca rd iovascu l a r  s y s t e m  of the Inst i tute of Pha rmaco logy  of the Academy of Medicinal Sciences  of the USSR 
( P r o f e s s o r s  N. V. Kaver ina  and G. G. Chichikanov) it  was found that  the acyl de r iva t ives  of phenothiazine 
II-1 and I I -2  have a vasodi la t ing action. In expe r imen t s  on ca ts  narco t ized  with ure thane  and ch lora lose  
in a dose of  1.5 to 3 m g / k g  ( introduced intravenously) ,  the blood c i rcu la t ion  i n c r e a s e d  by 50 to 100%, and 
absorp t ion  of oxygen by  the blood was  reduced.  Phenothiazine compounds not containing adamantyl  r a d -  
ica ls  have s i m i l a r  p r o p e r t i e s  [9]. In tes t ing  the compounds p r e p a r e d  for  psychot ropic  ac t iv i ty  in the psycho-  
pha rmaco logy  l a b o r a t o r y  of the s ame  inst i tute (Yu. I. Vikhlyaev and Oo V. UPyanova) ,  in the i r  abi l i ty to 
r emove  phenamine-caUsed  s t e ro typy  and cause  hypo the rmy in expe r imen t s  on mice ,  these  p repa ra t ions  a r e  
in fe r io r  to the phenothiazine de r iva t ives  used  at  p resen t .  

E X P E R I M E N T A L *  

Nl- (1-Adamantyl ) -N~-(benzenesul fonyl )p iperaz ine  (V- la ) .  To a mix ture  of IVa, 10 ml of amyl  a lco-  
hol and 1.3 g of anhydrous sodium carbona te  was added a solution of 2 g of  1 -aminoadamantane  in 10 ml 
of amyl  alcohol with heat ing and s t i r r ing ,  and the mix ture  was boiled for  24 h. Acetone (100 ml) was 
added to the cooled mix ture ;  i t  was f i l tered;  and the p rec ip i ta te  of V - l a  was washed with water ,  acetone,  
and e ther .  Compounds V - l b  and V-2b were  p r e p a r e d  s imi la r ly .  Phys ica l  constants  and analyt ical  data 
a re  given in Table 1. 

N- I1-Adamanty l )p ipe raz ine  ( m - l ) .  A mix ture  of  2 g V - l b  and 60 ml  of 20% hydrochlor ic  acid was 
boi led for  about  10 h, until  the p rec ip i t a t e  comple te ly  dissolved.  The mix ture  was cooled, the prec ip i ta te  
which fell was f i l te red  off and d isso lved  in e ther .  The dr ied  e ther  solution was f i l tered,  the solvent  was 
s t r ipped  off, and ~ I -1  was obtained as  a res idue;  yield 1 g (84.5%),mp 83-85 ~ ( sub l imes ) .  Found, %: 
C 76. 15; H 10.88; N 12.72. CI4H24N2. Calculated,  % : C 76.29; H 10.99; N 12.72. Hydrochlor ide:  mp 290- 
292 ~ Found, %: C1- 23.74. CI4H24N2-HC1. Calculated,  %: C1- 24.11. 

Compound HI-2 was p r e p a r e d  s imi l a r ly ,  yield 90%, mp 71-73 ~ (subl imes) .  Found, %: C 75.98;H 10.98; 
N12.73 .  C14H24N2 . Calculated,  %: C 76.29; H 10.99; N 12.72. Hydrochlor ide:  mp312-316  ~ Found: 
C1-23.98 .  C14H24N2"2HC1. Calculated,  %: C1-24.11o 

10-{7- [Nl_( l_Adamanty l )p ipe raz iny l -N2] -p ropy l}  -2-ch lorophenoth iaz ine  ( I - l a ) .  A mix tu re  of 0.003 
mole  of  III-1 and 0.003 mole of  10 - (7 -ch lo ropropy l ) -2 -ch lo ropheno th iaz ine  was hea ted  for 2 h at  170 ~ The 
mel t  was t r i t u ra t ed  with 20 ml o faee tene ,  and 50 mI of e the r  plus e ther  sa tu ra ted  with hydrogen chloride 
was added to pH 1.0; the p rec ip i t a te  which fell was f i l te red  off, i t  was d isso lved  in wa te r  with heating, 0.5 g 
of  ac t iva ted  charcoa l  was added, the solution was f i l te red  and made alkaline with ammonia ,  and the I - l a  
was ex t rac ted  with e ther ;  yield, 1.1 g. The r ema in ing  type I compounds and the i r  hydrochlor ides  were  p r e -  
pa red  s imi l a r ly .  The i r  physica l  constants  and analyt ical  data a r e  given in Table 2. 

101-{/3 - [ - N  i -  2 -Adamanty l )p ipe raz iny l -N 2]-propionyl~ -2 i - t r i f luoromethylphenoth iaz ine  ~II-2b) ~ To a 
mix tu re  of  5.72 g of  10- ( f i -ch loroprop ionyl ) -2 i - t r i f luoromethy lphenoth iaz ine  and 4 g of III-2 was added 
5 ml  of  amyt  alcohol,  and the mix ture  was boiled under  ref lux for  5 h. After  cooling, 100 ml of  absolute 
e the r  was added, and e the r  s a tu ra t ed  with hydrogen chlor ide was  added to pH 1.0; the p rec ip i ta te  was fi l-  
t e r ed  off, i t  was  d issolved in wa te r  with hea t ing ,  0.5 g of ac t ivated charcoal  was added, the solution was 
f i l tered,  the f i l t ra te  was made alkaline with sodium bicarbonate ,  and the I I -2b  was ex t r ac t ed  with e ther .  
The remain ing  type II compounds were  p r e p a r e d  s i m i l a r l y  (see  Table 2).  
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