LITERATURE CITED

S, Gabriel, Ber., 43, 1283 (1910).

M. Erne and H. Erlenmeyer, Helv. Chim, Acta, 31, 652 (1948).

T. Roubleff, Ann. Chem., 259, 258 (1890).

Yu. V. Gelly and S. A. Gusinskaya, Neftekhimiya, 11, 902 (1971).

N. Gerencévic and M. Préstenik, Kem. Ind. (Zagreb), 13, 98 (1964); C. A., 63, 16326n (1965).

S8, I. Zav'yalov, N. I. Aronova, and N. N, Makhova, Study Methods and Reactions of Organic Compounds
[in Russian], Vol. 22, "Khimiya' (1971), p. 9.

PHOTOCHEMICAL ADDITION OF TRIALKYLSILANE-
THIOLS AND TRIALKYLGERMANETHIOLS TO
ACETYLENIC COMPOUNDS

M. G. Voronkov, R, G, Mirskov, UDC 541.14:542,955:547.245:547.
V. I. Rakhlin, and E. O. Tsetlina 246:547,538.241

Previously we had described methods for the preparation of organyl(alken-1-~ylthio)silanes, organyl-
(alken-1-ylthio)germanes, and organyl(alken-1-yithio)stannanes Ry.nM(SCHR'= CHR'"), (where M = Si, Ge,
Sn; R = alkyl; R' = H, alkyl; R' = H, alkyl, aryl) [1]. It was shown that compounds of this type, in contrast to
their oxygen analogs, are stable and under ordinary conditions are incapable of tautomeric transformations
according to the scheme:

S

M—SCH—=CH: = M—CH:C'
AN
H
New methods were developed for the synthesis of the alkenylthio derivatives of the Group IVB elements,
and we were the first to effect the photochemical addition of triethylsilanethiol and triethylgermanethiol to
monosubstituted acetylenes, including to trialkylethynylsilanes and trialkylethynylgermanes. The reaction
proceeds easily by the general scheme:

RC=CH -+ HSM (C,Hy); — RCH—CHSM (G,Hy)s  (1)—(VIII)
M = Si (I), (IT), (I1I), Ge (IV), (VIII);
R = (CHy)C (1), (V), GH; (II), (VI), Si(CHy), (I1I),
Si(CyHyg)s (VII), (CoHg),Ge (IV), (VIII)

The yield of the products is usually close to quantitative. The properties of the obtained compounds
(I}—(VIII) are given in Table 1. These compounds are either colorless or yellowish mobile liquids with a
specific odor. Based on the NMR spectral data (Table 2), they are a mixture of the cis and trans isomers,
with a predominance of the latter. It was also established by this method that in the temperature range 20-
200° they do not undergo the metallotropic rearrangements that are characteristic for their oxygen analogs
[2]. The frequencies of the stretching vibrations of the double bond in compounds (I)~(VIII) are given in
Table 1.

EXPERIMENTAL METHOD

The NMR spectra were obtained on a Tesla BS-487C spectrometer for 10-20% CCl, solutions at 20°,
using HMDS as the internal standard. The accuracy of measuring the chemical shifts was ~0.01 ppm. The
IR spectra were taken on a UR-10 spectrophotometer as a thin layer.
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TABLE 2. Parameters of NMR Spectra of Compounds RCH, =

9,79°( C18)

GotCattes | S| 883 | 87 | 435 | o | 92a(CHD | 024 | 000 | 175 | 412
: H

C(CHs)s Ge | 415 | &, | — — 900 7| 003 | 8.0 | 150 | — —

Ge | 344 | 2031 [ 584 [ 355 | 2.32°3,00 | 8,05 | 890 | 165 | 11,0 | 271

CHpSM(C,Hj)3
Chemical shift 7, ppm=* . 5
JHqu,HZ a @
R m |translsomer |cisIsomer M (C.Hs) RS
R 2L
; g5 g
H, Hg | He | Hg CH, | CH, |trans.|cis «sE;g
k]
C(CHa)s Si s | 4% — — 9,00 9,28 | 9,03 | 14,9 — —
CeHls Si 3,40 | 320 | 388 | 3,50 | 2442398 | 9121 | 9ot | 150 | 40,6 | 2/
Si(GHa)s Si 389 | 3,5 | 4,22 | 3,14 |99 (trans)| 9,22 | 8,99 | 17,6 | 122 | e/
3.1

=1
~
=

SHCeH. | Ge | 408 | 3056 | &45 | 3.05 g,gg%ggz) 8,96 | 8ot | 480 | 1200 | SA
s a)

Ge(C.Hs)s Ge 3,02 3,69 4,23 3,41 9,23 (CHp) | 8,97 8,90 17,5 11,0 8/1
8,99 (CH.)

*The resonance of the olefinic protons is depicted by a multiplet of the AB type.

Triethyl-(8 -triethylsilylthio)germane. A mixture of 1.1 g (5.9 mmoles) of triethylethynylgermane and
0.7 g (4.7 mmoles) of triethylsilanethiol in a sealed Pyrex glass ampul was irradiated with the UV light from
a I0>RK_2 lamp at 50°. Vacuum-distillation gave 1.45 g (93%) of adduct (IV), bp 144-147° (2 mm): nﬁ% 1.5038;
d2%1.0165. :
D

Compounds (I)(VIII) were synthesized in a similar manner.

CONCLUSIONS

The addition reaction of trialkylsilane- and trialkylgermanethiols leads to the formation of the corre-
sponding trialkylsilyl and trialkylgermyl (B -organyl)vinyl sulfides in high yield.
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REACTION OF DIALKYLPHOSPHOROUS ACIDS WITH
2,2-DIMETHYL-1,3-INDANDIONE

B. A, Arbuzov, N. P, Bogonostseva, UDC 542,91:547.1'118
and V. S. Vinogradova

Previously the phosphorus-containing derivatives of 1,8-indandione could not be obtained by the reaction
of the mono- and dihalo derivatives of 1,3~indandione with sodium diethyl phosphite or triethyl phosphite [1].
Attempts to insert the phosphono group in the 2 position of 1,3-indandione ended in failure. Subsequently it
proved that the dialkylphosphorous acids react well with 1,3-indandione derivatives at the carbonyl group.
The results of studying the reaction of 2,2~-dimethyl-1,3-indandione (I) with diethylphosphorous (II) and di-n-
butylphosphorous (I11a) acids are reported in the present communication.

2,2-Dimethyl-3-hydroxyindan-1-one-3-diethylphosphonate (IIl) and 2,2-dimethyl-3-hydroxyindan-1-one-
3_di-n-butylphosphonate (Iila) were isolated when the reaction was run at room temperature in the presence
of triethylamine. Infrared spectrum of (III) (v, cmt): 710, 750, 788, 948 (m;) 982 (s); 1025, 1058, 1077 (v.s.);
1165 (m) (POGH;); 1222 (v.s) (P =0); 1610 (m); 1725 (v.s) (C=0); 3283 (v.s) (OH); 6P —25 ppm (relative

to 85% H3PO,). Based on the IR spectrum (III) has the hydrogen bond ;P =0...HO.
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