
CONCLUSIONS 

We d i s c o v e r e d  a new t h e r m a l  ca t iono t rop ic  i s o m e r i z a t f o n  of t - t r i f i u o r o a e e t y l - 4 f i , 8 - t r i m e t h y [ a z u l e n e  to 
the 2 - i s o m e r  when it  is heated  in 95% su l fur ic  acid at  195 ~ 
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We found that a combined  type of inhibiting the e n z y m e s  b u t y r y l c h o l i n e s t e r a s e  (BuCE) and a c e t y l c h o i i n -  
e s t e r a s e  (ACE) [1-3] is exe r t ed  by c e r t a i n  e s t e r s  of d iphenyl th iophosphinic  acid that  have a n i t rogen  a tom,  
a t tached to subst i tu ted  a r y l  r a d i c a l s ,  in the fi posi t ion of  the thioalkyl  moie ty  [4] o r  a su l fur  a tom,  a t tached 
to a l iphat ic  r a d i c a l s  [5]. 

It s eemed  of i n t e r e s t  to s tudy the man i fe s t a t ion  of the indicated inhibi t ion ef fec t  f o r  e s t e r s  of  d ipheny l -  
thiophosphinic acid that have various atiphatic nitrogen-containing groupings in the ~ position of the alkthio[ 
moiety. Methods for the synthesis of the S-(fi-N,N-dialkylaminoalkyl)diphenylthiophosphinates (I) and their 
meth iod ides  (II) a re  given in the p r e se n t  communica t i on .  
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11=H, CHa; R i = CHa, C-,_HA: R2=C...HA, cyclo-C6Hu~RI-[-R~uCHz (CHI)aCH=, CFI2CH=OCH2CH~ 

The (I) compounds were obtained by two different routes: by the reaction of sodium diphenylthiophos- 

phinate with the app rop r i a t e  ( f i - ch lo roa lky l )me thy lcyc [ohexy lamines :  

/ [ I-CsHA\ P "~S q- / W- Cd-IA\ / /0  
Na+ + CICHCH~N -~ p RI 

Csll~/ XGoJ / \ / [- R \Pal CsH~ SCHCH2N 

R [t 2 
R - H ,  CHa; lll=CHa; n2= cyelo-C6H n 

o r  by the r e a c t i o n  of the c o r r e s p o n d i n g  a m i n o m e r c a p t a n s  with d iphenylphosphiny[  ch lor ide  in the p r e s e n c e  of 
t r i e thy lam[ne :  

CsHs 0 IV C6H5 0 
\ ~ / Et~X \ / /  P @ I1SCH2CH~N ___+ p RI 
/ \ \ / \ / 

C~H~ Cl 1l"- C~H5 SGtt._,CH2N 
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R x = R 2 : G_,Ha; It 1 + iI ~ : Cite (GH2)a CH2, CH2CI:hOCH2CHe 
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TABLE 1. Diphenylthiophosphinates That Have A iiphatic Ni t rogen-  
Containing Groups in the Thioalkyl Moiety (C6Hs)2P(O)SCHRCH 2- 
Ntl~tt 2 (I) 

H C~Hs C~H~ 
H cyclo-C6H~ cH, 
CHa cyclo-CaH~ CH~ 
H CHz(CH~)aCH_~ 
H Ct{ ~CH~OCH~C H.. 

c 

85 t,58771 -- 
80 t,5937 I 
72 t,58671 fi~,l 
85 t,6007 66,0 
83 t,6042 62,1 

Found, % 

H P 

- -  9,2 
8,2 

7,8 8,t 
6,7 9,0 
6,5 8,3 

Empirical 
formula 

CI~H24NOPS 
C2,H~sNOPS 
C:elI~oNOPS 
CuH,,NOPS 
C~ H.~. NO~P S 

Calculated % 

C H 

6 ,2 7 ;  
66,0 6,9 
62.2 6,3 

9,3 
8,2 
8,0 
9,0 
8,9 

TABLE 2. Methiodides of Diphenylthiophosphinates That Have 
Allphatic Nitrogen-Containing Groups in the Thioalkyl Moiety 

+ 
O i 2 [(C6Hs)2P( )SCHRCH2NCH3H tl ] - I -  (II) 

I 
R I RI R2 

i 

n C~Hs C~.H~ 
H cycl~ cH~ 
CH~ cyclo-C6H m CH~ 
H C H,(CH~)~CH., 
I'l CH ~CH2OCH2CH~ 

*Thick glassy mass. 

Found, % 
rap ,  ~ 

~9 c H P 

5,7 6,6 
6,0 5,8 

- -  5,5 
6,3 

5,2 6,1 

Empirical 
formula 

C19H~vINOt'S 
C2~H3~INOPS 
C~H33INOPS 
C~oH~:INOPS 
C~0H~INO2PS 

Calculated, % 

03 171--172 47,9 

868918t*-,82 - 
1 8 8 - - t 8 9  ~6,8 
(dec.) 

48,0 
5i,3 

4~,9 

H P 

5,7 6,5 
6,0 6,0 

- -  5,8 
6,4 

5,2 6,3 

The purity of the obtained compounds was checked by TLC. 

The (I) compounds by react ion with CH3I in nitromethane were converted to the corresponding methiodides 
(II), which were recrys ta i l i zed  f rom a 2 : 1  e t h e r - e t h a n o l  mixture.  

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

The TLC was run on KSK silica gel in various solvents,  while iodine vapors were used for the develop- 

ment. 

S-(fi-N-Methyl-N--cyclohexylaminoethy[) Diphenylthiophosphinate. A suspension of 0.03 mole of diphenyl- 

thiophosphinic acid in 25 ml of abs. alcohol was neutralized with sodium ethylate to phenolphthalein. To the 

obtained solution was added 0.03 mole of N-methyl-N-fi-chloroethylcyclohexylamine in i0 ml of alcohol and the 

stirred mixture was heated at 80 ~ for 8 h. The obtained precipitate was filtered, the solvent was removed 

from the filtrate, and the residue was repeatedly reprecipitated from ether solution with hexane. 

S-(a-Methyl-~-N-methyl-N-cyclohexylaminoethyl) diphenylthiophosphinate was obtained in a similar 

manner  (Table 1). 

S-(13-N,N-DiethylaminoethyD Diphenylthiophosphinate. To a solution of 0.037 mole of diphenylphosphinyl 
chloride in 50 ml of abs. e ther  at ~20 ~ was added in drops a mixture of 0.05 mole of {3-N,N-diethylaminoethyl 
mereaptan  and 0.042 mole of t r ie thylamine,  and the mixture was s t i r red  for I h. The obtained precipitate was 
fi l tered and washed with 50 m[ of ether ,  the fi l trate was washed with 50 m[ of water ,  and the ether extract  was 
dried over  Na2SO 4. The solvent was removed,  and the residue was repeatedly reprecipi tated from ether so lu-  
tion with abs. hexane and then dried. 

S-(fi-N-piperidylethy[) diphenylthiophosphinate and S-(•-N-morpholylethyl) diphenyithiophosphinate were 
obtained in a s imi la r  manner  (see Table 1). 

S-(~-N, N-Diethylaminoethyl) Diphenylthiophosphinate Methiodide. To 2.9 g (0.01 mole) of S-(/~-N, N-  
diethylaminoethyl) diphenylthiophosphinate in 10 ml of abs. nitromethane was added a solution of 2.8 g (0.02 
mole) of CH3I in 3 ml of nitromethane.  The react ion mixture was let stand overnight, evaporated in vacuo, 
and the residue was purified by recrys ta l l iza t ion  from a 2 : 1  e t h e r - e t h a n o l  mixture.  The constants ,  yields,  
and analyses  for the methiodides are  given in Table 2. 
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C O N C L U S I O N S  

We synthesized a number  of diphenytthiophosphinates that have aliphatic ni trogen-containing groups in the 

thioalkyl radical ,  and also their methiodides, 

1, 

2. 

3. 

4. 
5. 
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In connection with a study of the thione - th io l  tautomeric  equil ibrium, the dissociat ion constants of some 
phosphorus monothioacids in aqueous alcohol media were  measured [1.-3], and also the protolysis  constants in 
benzene and chlorobenzene [4]. 

A S A S A 3114 

~-----~ P-- -~ H+ ~----~ P 
/ ' \  / % .  / ~  

B OH B 0 B 0 
O) (n) 

It was established that the position of the tautomeric equilibrium depends on the nature of the substituents 
on the P atom (A and B) and on the medium. Here in the nonpo[ar media C~G 6 and C6H5CI the equilibrium is 
shifted completely toward the thione forms (1), from which it follows that the measured proto[ysis constants 
belong specifically to these forms. In aqueous alcohol solutions the shift of the equilibrium toward the thioI 
forms (II) is greater the more electronegative the A and 13 substituents, and the higher the amount of water in 
the solution. In this case the measured dissociation constant is equal to the effective dissociation constant of the 
equilibrium mixture 

Km~ = K(I)K(n)/(K(I) + K(n)) 

Here for the dialkylthiothiophosphinic acids K(II) >> K(I ) and KHA ~ K(I ). 

In the present  paper we measured  the dissociat ion constants and the position of the tautomeric  equilibrium 
of some phosphorus monothioacids in solvents of medium ionizing and dissociat ing capacity,  and specifically 
in abs. C2HsOH and CHaNO2. The phosphorus monothioacids were selected in such manner  that the e lec t ron-  
acceptor  proper t ies  of the substituents on the P atom could be varied as such as possible. The methods used 
to prepare  and purify the employed acids were  described previously [5-9], while their physicoehemica[eonstants  

*Deceased. 
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