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PHOSPHORYLATED AND SILYLATED DERIVATIVES
OF ALFA-MERCAPTOCARBONYL COMPOUNDS

MICHAEL PUDOVIK, ALEXANDER BURILOV,

DMITRY CHEREPASHKIN, IRINA NIKOLAEVA _
A.E. Arbuzov Institute of Organic and Physical
Chemlstr%, Russian Academy of Sciences,
420083 Kazan, Arbuzov 8, Russia.

Abstract. The phosphorylation and silylation of
a-mercaptocarbonyl compounds have been investigated.
Novel different czclic and linear silicon(phosphorus)
containing derivatives have been obtained.

Key words: a—Mercaptocarbon{I comﬁounds, trimethyl-
chlorosilane, chlorophosphites, phosphorylation,
silylation, 1,3,2-oxathiaphospholenes, thiophosphi~
tes, siloxyalkenes.

INTRODUCTION

The chemical behaviour of phosphorylated «-oxy- and
o-aminocarbonyl compounds has been described in detail
{1,2]. Meanwhile, the phosphorylation and silylation of
o~-functionally substituted mercaptanes has not been
adequately investigated [3]. In this paper we would like
to report on phosphorylated and silylated products of
a-mercaptocarbonyl compounds and their use in elemento-
organic synthesis.

RESULTS AND DISCUSSION

By the interaction of a-mercaptoacetone with acetylchlori-

de ketone 1 was obtained. The interaction of 2-chloro-

1,3,2-dioxabenzophospholene or diethylchlorophosphite with

ketone 1 results in the formation of functionally substi-

tuted vinylphosphites 2a,b. When phosphorus trichloride is

used in this reaction vinyldichlorophosphite 3 is formed,
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which when heated is converted into 1,3,2-oxathiaphospho-
lene 4 with the elimination of acetylchloride.

Me
(RO)SPCL, B ]
> MeCOSCH=C-OP(OR)
' ~B-HC1 e
I | 2a,b
MeCSCH,COMe — a) 2R = §X
i b) R = Et
Me
PCl, B J N
——3'— MeCOSCH-COPCL, ——— | >pel
-B- 3 -Mecocl  I—s7

In the reaction of phosphite 2a with trimethylsilyl-
diethylamine the nucleophilic attack is directed to a
highly electrophilic phosphorus atom with the elimination
of 2-diethylamino-1,3,2-dioxabenzophospholene and forma-
tion of siloxyalkene 5. Meanwhile, when the electrophility
of phosphorus atom is rather low, as in molecule gb, the
interaction with trimethylsilyldiethylamine is accompanied
by elimination of N,N-diethylacetamide and formation of
vinylphosphite 7. :

A A
2a + MegSINEt, ——— MeC=CHSCOMe + | || PNE
3S1NEt, | o T

SiMeg
5
MesSiNEt, |- -
2b + » | MeC=CHSSiMeg| —— MeG=CHSP(OEL)
~ - ~MeCONEL ]
PCOEL), SiMeg

B 7
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This result is the consequence of the formation of vinyl-
phosphite 6, which is converted into a final product 7 due
to the internal 1,4 0-S exchange process.

We also conducted the silylation of a-mercaptoacetic
acid 8. At first trimethylsilyl(trimethylsilylthio)acetate
9 was obtained, which when acted upon by sodium or lithium
bis(trimethylsilyl)amide and trimethylchlorosilane was
converted into 1-trimethylsilylthio-2,2-bis(trimethyl-
siloxy)ethylene 10. As is known, the carbonyl group of
carbonic acids is not subgect to enolization and therefore
the strong base must be used for the rupture of C-H bond
and introduction of trimethylsilyl group.

2B
HSCH,COOH + 2 MeySiCl ———— Me,SiSCH,CO0SiMey; —
2 3 “HC1 3 2 3

8 g

1. MeNCSiMeg),

2. MegSiCl SlMe3

N0SiMe

+  MegSiSCH=C{

The compound 10 is a novel organosilicon synton,
which may be used for obtaining different organophosphorus
compounds. Its interaction with diphenylchlorophosphine
proceeds at room temperature and gives rise to thiophosp-
hinite 11 which when distilled is converted into siloxy-
thiophosphinate 12.

OSiMe3 A |
10+ Phpll —— PhoPSCH-0C > —— PhyP0Siles
SiMe
11 e
+

[ Me5S10C=CHI
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(Et,N)PCl OSiMey
+ (Et,NPSCH=C{ —
\O Si 93
13
SlMe3
o — cEtamapséﬁcoosm«e3
- Tl MegSi
ROPCL, —s N s
— 2, | opor | — | por
o0 ;0
Me3810 O/

15 16

The interaction of siloxyethene 10 with tetraethyldiamino-
chlorophosphine is accomplished with the formation of
thioamidophosphite 13, which when distilled or stored for
a long time is rearranged into compound li. The reaction
of alkene 10 with alkyldichlorophosphites is unexpected.
In this case the products of reaction are 2-alkoxy-4-
trimethylsilyl—l,3,2-oxathiaphospholane-S—one 16. Appa-
rently, reaction proceeds with the internal formation of
oxathiaphospholenes 15, which under reaction conditions

are isomerized into the final products 16.
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