
S Y N T H E S I S  OF O , O - D I A L K Y L  S - L U P I N A N E  

T H I O P H O S P H A T E S ,  O , O - D I A L K Y L  S - E P I L U P I N A N E  

T H I O P H O S P H A T E S ,  AND T H E I R  M E T H I O D I D E S  

D .  N .  D a l i m o v ,  A .  A .  A b d u v a k h a b o v ,  
K h .  A .  A s l a n o v ,  a n d  N .  N .  G o d o v i k o v  

UDC 542.91:547.1'118 

It is known that organophosphorus inhibitors of chol ines terase ,  which are  derivat ives of monothiophos- 
phoric acids that contain a nitrogen atom in the th ioes ter  radical ,  exhibit a high ant ichoIinesterase activity.  
Here compounds with large hydrophobic groupings,  which facilitate manifestat ion of a selective activity toward 
butyrylchol ines terase ,  are  of special  interest  [1, 2]. 

In view of this it seemed of in teres t  to synthesize and study the ant ichol inesterase  activity of organophos-  
phorus compounds that contain the lupinine (I) moiety or  its conformer ,  epilupinine (I15, in the th ioes ter  rad i -  
cal .  We obtained these compounds by react ing ei ther  bromolupinane (III) or  bromoepilupinane (IV) with potas-  
sium dialkyl thiophosphates- 

H ~ CH~Br 

(iv) 

+ 

~,BO)~. --S--H2C 

"N " ( a ~  

The s tar t ing bromolupinane (III) and bromoepilupinane (IV) were synthesized as descr ibed in [3]. The 
corresponding methiodides were obtained by the react ion of (15 and (II) with CH3I. The data on the anticholin- 
es te rase  activity will be published separate ly .  

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

O, O-Diethyl S-Epilupinane Thiophosphate.  To 2.32 g (0.01 mole) of epibromolupinane in 50 mI  of abs.  
alcohol was added in drops an alcohol solution of 1.86 g (0.01 mole) of potassium O, O-diethyl thiophosphate 
[4]. The mixture was refluxed for 2 h, the obtained precipitate was fi l tered,  the solvent was distilled off, 
and the residue was mixed with an equal volume of wafer  andext rac ted  with e ther .  The e ther  extracts  were 
dried over anhydrous Na2SO 4, the ether  was distilled off, and the residue was purified by chromatography on 
a column packed with AI20 3 (II activity), using ether  as the eluant. 

The other compounds were obtained in a s imi lar  manner  (Tables 1 and 2). 

TABLE I. 

n-CsHl~ 
i-C~H~ 
~Cr 
L-CsHii 

O, O-Din lkyl S- Lupinane Thiophosphates (I) 

Yield laID . Found, 
% ~ benzenej 

20~ C FI 

% 

65 150021,00, / 705 
63 |i,4944| -9.25 ~ 155,3i I 9,04 9,00 
59 |1,49ii| -26,03 ~ |57,40 ] 9,62 8,44 
71 |1,4890| -i4,49 ~ ] 59,i7 / 9,63 7,78 

Empirical 
formula 

C20Hr 
CI6H3~P03SN 
CisH3sPO3SN 
Ca0Ha0PO~SN 

Calculated, % 

c H p 

/ 59,38 9,87 I 7,65 
55,0 9,00 / 8,88 
57,30 9,54 ] 8,20 
59,38 9,54 | 7,65 
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T A B L E  2. O, O - D i a l k y l  S -Ep i lup inane  T h i o p h o s p h a t e s  (If) 

CzH~ 

n-C~H~ 
n-C~H,~ 
i-CaH, 
~-CaHo 
$-C~H. 

Yield, [ [~]D 
% ] ~ benzene:20 ~ 

I 
59 1,4950 I +94, 53~ 
64 1,498i I +66, 060 
73 1t,5005 I +29, 64~ 
75 I~,r +5~,65: 
73 /t,4943 | +75,340 
81 [1,490i | +78,08 
67 H,4920 ] +70,40 ~ 

Found, % 

C H p 

9,8f 
8,61 
8 45 
7',45 
9,00 
8,2i 
7,80 

Empirical 
formula c 

Calculated, % 

52,47 I 8,93 
55,27 [ 9,ti 
57,35 [ 9,54 
59,27 | 9,70 
55,10 | 8,95 
57,47 | 9,64 
59,7i ] 9,90 

C~HzsPO~SN 1 52,30 
C~6H32PO~SN 1 55,0 
CtsH~6POaSN| 57,30 
C20H~0PO~SN| 59,38 
CI~H~zPO~SN| 55,0 
C~H~PO~SN| 57,30 
CzoH~oPO~SN 159,88 

H P 

8,72 9,65 
9,00 8,88 
9,54 9,20 
9,87 7,65 
9,00 8,88 
9,54 8,20 
9,87 7,65 

T A B L E  3. Meth iod ides  of O , O - D i a l k y l  S -Ep i lup inane  
T h i o p h o s p h a t e s  

H 

( R O ) ~ P - - S - - H 2 C ~  

Yield, Found, N, Empirical Calculated, 
R % mix ~ % formula N, % 

CzH5 
n-C~H, 
n-C~H9 
n-CsHti 
~C~H7 
i-CtH9 
~CsH,, 

83 
67 
78 
59 
64 
58 
70 

13t 
103 
t33 
96 

t37 
ti9 
105 

335 
2,88 
2,63 
2,47 
3,oo 
2,79 
2,45 

C,sH3iPOsSNI 
C,TH3~POsSNI 
CIgH3oPO~SNI 
C~,H~3PO~SNI 
C,TH3sPOsSNI 
Ct~HsgPOsSNI 
C2,H~3POsSNI 

3,00 
2,85 
2,69 
2,55 
2,85 
2,69 
2,55 

T A B L E  4.  
T h i o p h o s p h a t e s  

0 H 

( a o h ~  

CH3 

Meth iod ides  of  O, O - D i a l k y l  S -Lup inane  

Yield, Found, N, Empirical Calculated, 
R % .rap. ~ % formula N, % 

69 

84 

75 
62 

i14 

120 

I10 

107 

2,36 
2,59 
3,12 
2,84 
2,76 
2,44 
2,40 

C~,H~3PO3SNI 

CiTH3~PO3SNI 

C,gH3gPO3SN I 

C2,H~,3PO~SNt 

n-CsHt, 

f-C3H7 

PC,H9 

~C~Ht~ 

2,55 

2,85 

2,69 

2,55 

Methiodide  of O, O - D i e t h y l  S -Ep i lup inane  T h i o p h o s p h a t e .  T o  0 .5  g (0.0015 mole)  of O, O-d i e thy l  S ' e p i l u -  
p inane th iophospha te  in 5 m l  of a b s .  e t h e r  was  added  1 g (0.0075 mole )  of CH3I. The  obta ined  p r ec ip i t a t e  was 
f i l t e r e d  and w a s h e d  with a b s .  a c e t o n e .  

The  o the r  m e t h i o d i d e s  w e r e  o b t a i n e d i n  a s i m i l a r  m a n n e r  (Tab le s  3 and 4). 

CONC LUS IONS 

We synthesized a number of O, O-dialkyl S-epilupinane thiophosphates, O, O-dialkyl S-lupinane thiophos- 
pha t e s ,  and t h e i r  m e t h i o d i d e s .  
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TETRAKIS(TRIFLUOROMETHYL)ETHYLENE ANION-RADICAL 
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Within the f ramework of the simple MO theory,  the formation of the anion-radica l  (AR) of r -conjugated  
sys tems in solution can be depicted by the t r ans fe r  of the spare e lectron to a lower vacant MO of the s tar t ing 
molecule and the subsequent solvation of the AR. It could be expectedthat  the hypothetical polarographic  
reduction of molecules  with the same Htickel energies  of the boundary ~-MO, and specifically of the s i x - m e m -  
bered ring (benzene) and the double bond (ethylene), should proceed at close half-wave potentials.  This hypoth- 
esis is valid for  the corresponding analogs, in which the hydrogen atoms are  completely replaced by CF 3 
groups:  hexakis(trif luoromethyl)benzene (I) and tetrakis( t r i f luoromethyl)ethylene (ID. 

The tempera ture  dependence of the EPR spect rum in the range 299-185~ was studied for the AR of (D, 
which was obtained by the reduction of (I) withK metal  in THF.  The polarographic  reduction of (D and (II) at 
a dropping m e r c u r y  electrode in DMF at 20~ was studied in the present  paper .  Te t ra -n -bu ty lammonium 
perchlorate  was used as the supporting e lec t ro lyte .  Both compounds give two reduction waves.  The half-wave 
potentials,  measu red  relative to the saturated calomel e lectrode,  were respect ively  equal to E 1/2'(11 = --0.525 
and Ei/2"(I) = --1.305 V, and also E1/2'(II ) = --0.445 and E1/2"(II) = --1.475 V. The f i rs t  waves are  revers ib le  
and cor respond to one-e lec t ron p rocesses  for the format ion of the AR of (I) and (lI). It is easi ly seentha t  
the quantities Ei/2'(I) and Ei/2'(II) are actually close.  A shift of Ei/2'(II) by 0.08 V to the positive side when 
compared  with Ei/2'  (I) is in order  due to the smal le r  size of AR (I-I) and, consequently,  the more  negative 
AH value of solvation. 

The AR of (I) and (II) were obtained by the e lec t ro lys is  of solutions that respect ively  contained 1.5 �9 10 -3 
and 5.0 �9 10 -3 M of the s tar t ing compounds.  The EPR spect ra  were r ecorded  on a JES-3BX rad iospec t romete r  
at the frequency of the X band (X 3.2 cm).  The hyperfine s t ruc ture  (HFS) ofthe EPR spect rum of AR (D (Fig. 
1) was caused by the splitting from 18 equivalent 19F nuclei .  Due to the low intensity, the ext reme components 
of the HFS (MI = �9 9; • 8) do not appear  in the spect rum.  The lines MI = • 7 are  observed at a g r ea t e r  amplification of the 

20 Oe H___ 

Fig. 1. EPR spect rum of C~(CF3)~': an ion-radica l  
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