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Previously it was shown [1-5] that the anticholinesterase activity of the O-alkyl S-alkyl methylthio-
phosphonates increases strongly with increase in the length and degree of branching of the O- and S-alkyl
radicals.

However, the effect of an alkyl radical, attached to the phosphorus atom, on the physiological activ-
ity of these compounds has not been studied. For this purpose we synthesized in the present paper some
O-ethyl S-butyl alkylthiophosphonates (I}, O~-ethyl S-(8-ethylmercaptoethyl) alkylthiophosphonates (II), and
O-ethyl S-(3-ethylmercaptoethyl) alkylthiophosphonate methyl methosulfonates (III),
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The starting compounds for the synthesis of the above-indicated compounds were diethyl phosphite
{6, 7] and the O,0~diethyl alkylphosphonates [8]. Reaction of the latter with PCl; gave the acid chlorides
of the O-ethylalkylphosphinic acids (IV), which when reacted with butyl mercaptan and g~mercaptoethyl
ethyl sulfide respectively gave (I) and (II)
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The reaction of dimethyl sulfate with (I) gave the methyl methosulfonates (III). The constants and yields
of the obtained compounds are given in Tables 1 and 2.

EXPERIMENTAL METHOD
The O,0-diethyl alkylphosphonates were obtained by the previously described procedure [6-8].

Institute of Heteroorganic Compounds, Academy of Sciences of the USSR. V. I. Lenin Tashkent State
University. Translated from Izvestiya Akademii Nauk SSSR, Seriya Khimicheskaya, No. 7, pp. 1659-1661,
July, 1973. Original article submitted September 19, 1972.

©197¢ Consultants Bureou, a division of Plenum Publishing Corporation, 227 West 17th Street, New York, N. Y. 10011.
No part of this publication may be reproduced, stored in a retrieval system, or transmitted, in any form or by any means,
electronic, mechanical, photocopying, microfilming, recording or atherwise, without written permission of the publisher. A
copy of this article is available from the publisher for $15.00.

1611



R 0
TABLE 1. O-Ethyl S-Alkyl Alkylthiophosphonates Npd
C:H;0” \SR!
. MR Found, 9, Calculated, 9,
1 Yield o 20 20 P
R R % Bp,°C (p,mmof Hg) | ®p 4 By Empirical
o found | calc. c H p | formula c g |p
CoH; CH, 30 72—73 (1) 1,4729 | 1,0065 | 0,56 | 57,47| 57,00 45,94| 9,40 |14,49} CsH1,P0,.S 45,68| 9,04 |14,78
C,H, |C,HSCH, |66 142 (5.1071) 1,502 | 1,1051 | 0,50 | 64,49 65,01 39.76| 8.12 [12'32] CoFI1aP03Sy (39,66 7,85 112181
C,H, CH, 46,4 | 8287 (3,5.1071) 1,4715 | 1,009 | 0,66 | 61,93] 61,85/ 48,84| 9,38 }13,69| CoHuPO,S |[48.21] 937 |13 84
C.H, |[CHSCH, 54 110—112 (3,5-1071) 41,5005 | 1,0861 | 0,41 | 69,33( 69,63| 42,14| 8,75 12,34| CoHnPO,S; 142,18 8,20 {12.10
C.H,y 4Ho 40 9,5-92,5 (3,5.107Y 14,4760 | 1,000 | 0,54 | 66,73| 66,46/ 50,20| 9,65 [12,74| C;oHaaPO0.S [50,42| 9,66 [13,02
CHy {CH SCoH, 40,7 | 126 (41079 1,4919 | 1,0692 | 0,43 | 73,75| 74,24 44,28) 9,14 112,00| C1oHzsPO0.S; 44,44 8,51 11,5

TABLE 2. O-Ethyl S-(8~Ethylmercaptoethyl) Alkylthiophosphonate

R
\p/
Methyl Methosulfonates | im0/ NsCH,5CH, |CH:SO.

CH;
. 20 Found ..
R Yield, % np P, % Empirical formulal Calc. P, %,
| v fo
C.Hy Quantitative : 1,5088 7,96 C11H25P 0653 8,42
n-G;H, " 1,5090 7,80 C1oHa7PQSs 8,06
n-C,H, 90 1,5050 7,41 CisHaoPOsSs 7,82

Acid Chloride of O~Ethylethylphosphonic Acid. To a solution of 14.5 g of C;H;PO(CyH 0}, in 33 ml of
absolute CCl, was slowly added 15.3 g of PCl; (mole ratio 1.19:1) and then the mixture was allowed to stand
overnight. The mixture was evaporated, and the residue was vacuum-distilled. We obtained 11.8 g (90%)
of the acid chloride of O-ethylethylphosphonic acid, bp 82-84° (11 mm); n%) 1.4374.

Acid Chloride of O-Ethylpropylphosphonic Acid. To 49 g of PCl;, contained in a three-necked flask
equipped with a reflux condenser, with vigorous stirring, was added 43 g of O,0-diethylpropylphosphonate.
Marked warming up of the reaction mixture was observed. The mixture was heated at 90-95° for 4 h and
then allowed to stand overnight, Fractional distillation in vacuo gave 36 g (87.5%) of the acid chloride of
O-ethylpropylphosphinic acid, bp 58° (1 mm); nlzg 1.4440.

The acid ch%oride of O-ethylbutylphosphinic acid was obtained in similar manner in 84% yield; bp
69-70° (1 mm); njy 1.4430; d2° 1.1373. Found: C 38.77; H 8.75; P 17.13%; MR 42.99. CgH;PO,CL.
Calculated: C 39.04; H 7.61; P 16.81%; MR 43.36.

O-Ethyl S-(B-Ethylmercaptoethyl) Ethylthiophosphonates. To a suspension of 1.14 g of Na in 30 ml
of absolute benzene was added 6.1 g of C;HSC,H,SH, after which the mixture was heated at 80-85° for 3 h.
To the cooled mixture was added 7.8 g of the acid chloride of O-ethylethylphosphinic acid in small portions,
after which the mixture was heated at 85° for 8 h. The mixture was dissolved in a little water and then
repeatedly extracted with benzene, after which the extract was dried over Na,SO,, the benzene was re-
moved by distillation, and the residue was vacuum-distilled.

The O-ethyl S-n-butyl alkylthiophosphonates and O-ethyl S- (B—ethylmercaptoe{:hyl) alkylthiophos-
phonates were obtained in a similar manner.

O-Ethyl S-(8-Ethylmercaptoethyl) Alkylthiophogphonate Methyl Methosulfonates. To 0.05 M of the
O-ethyl S-(B-ethylmercaptoethyl) alkylthiophosphonate, dissolved in a little benzene, was added 0.05 M
of dimethyl sulfate, after which the mixture was refluxed in a flask equipped with a reflux condenser and a
calcium chloride tube. Then the solvent was distilled off, and the residue was shaken with a little ether
and allowed to stand overnight. The ether solution was separated, while the residual viscous mass was
~dried in vacuo (1 mm) for 2 h at 60°.

CONCLUSIONS
A number of new O-ethyl S-alkyl alkylthiophosphonates were synthesized.
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