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Prev ious ly  we had descr ibed  methods for  the p r e p a r a t i o n  of o rgany l (a lken- l -y l th io ) s i l anes ,  o rganyl -  
( a lken - l -y l th io )ge rmanes ,  and e rgany l (a lken- l -y l th io ) s tannanes  Rt_nM(SCHR ' =  CHR") n (where M = Si, Ge, 
Sn; R = alkyl; R' = H, alkyl; R" = H, alkyl, a w l )  [1]. It was shown that compounds of this type,  in contras t  to 
the i r  oxygen analogs,  a re  s table  and under  ord inary  conditions a re  incapable  of t au tomer ic  t r an s fo rma t io n s  
according to the scheme:  

s 

M--SCH=CH2 ~_ M--CH~.C 
\ 

H 

New methods  w e r e  developed for  the synthesis  of the alkenylthio der iva t ives  of the Group IVB elements ,  
and we w e r e  the f i r s t  to effect  the photochemical  addition of t r ie thyls i lanethiol  and t r ie thy lgermaneth io l  to 
monosubst i tu ted acetylenes ,  including to t r ia lkyle thynyls i lanes  and t r i a lky le thynylgermanes .  The reac t ion  
p roceeds  eas i ly  by the genera l  scheme:  

hv 

RC~CH -~ I-ISM (C.~H~)a --~ RCH=CItSM (C~tt~) 3 (I)--(VIII) 
M = Si (I), (II), (III), Ge (IV), (VIII); 

R ---- (CH,),C (I), (V), C6H 5 (II), (VI), Si(CH,)~ (III), 
Si(C,,Hs) 3 (VII), (C2Hs)sGe (IV), (VIII) 

The yield of the p roduc t s  is  usually c lose  to quantitative. The p r o p e r t i e s  of the obtained compounds 
( I ) - (VIII )  a re  given in Table  1. These  compounds a re  e i ther  co lor less  or  yel lowish mobi le  liquids with a 
specif ic  odor. Based  on the NMR spec t ra l  data (Table  2), they a r e  a mix tu re  of the cis and t r ans  i s o m e r s ,  
with a p redominance  of the la t ter .  It was  also es tabl i shed by this method that in the t e m p e r a t u r e  range 20- 
200 ~ they do not undergo the meta l lo t rop ic  r e a r r a n g e m e n t s  that a re  cha rac t e r i s t i c  for  t he i r  oxygen analogs 
[2]. The f requencies  of  the s t re tching v ibra t ions  of the double bond in compounds ( I ) - (VIII )  a re  given in 
Table  1. 

E X P E R I M E N T A L  M E T H O D  

The NMR spec t r a  w e r e  obtained on a T e s l a  BS-487C s p e c t r o m e t e r  for  10-20% CC14 solutions at 20 ~ 
using HMDS as the in terna l  standard. The accuracy  of m e a s u r i n g  the chemical  shifts was  ~0.01 ppm. The 
IR spec t ra  w e r e  taken on a UR-10 spec t ropho tomete r  as a thin layer .  
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TAB LE 2. 
CH~ SM( C2H5 ) a 

C(CHa)a 
C~I-15 
Si(CH~)a 

Ge(d~Hs)3 

C(CHDa 
C~H~ 
8i(C2H5)~ 

Ge(d2H6)a 

Si 
Si 
Si 

Si 

Ge 
Ge 
Ge 

Ge 

P a r a m e t e r s  of  NMR Spectra of  Compounds RCHa = 

Chemical shift r, ppm * 

trans Isomer ci8 Isomer 

H a H~ H~ H~ } 
F 

4, i t  r 8& 
8fl9 3:29 
3,89 3,53 

3,83 3,74 

~,i5 & 28 
8 && 3'31 
<o~ 3',56 
3 92 3,69 

- -  9 00 
3~8 3,50 2A~--3,28 
4:22 3,t4 9,95 ( t r a m  

.q ~.~,'(eis) 
&,16 3,t5 9 2t~ (CH~) 

9 00 (CtIa) 
9 O0 

3~& 3,55 2 32~3 09 
&fl5 3,05 9 48 (CH~) 

9,06 (O~Ia) 
4,23 3,ii 9,23 (CH~) 

8,99 (CHa) 

~(C=HD 

CI~I2 CHa 

9,28 9 03 
9,2t 9:Oi 
9,22 8,99 

9,2~ 9,00 

9.03 8,90 
8,95 8,90 
3,96 8,9t 

8,97 8,90 

O ~  
trans 

i&,9 
15,0 
t7,6 

t7,5 

i5,1 
t6,5 
i8,0 

t7,5 

taT0 2/-~ 
12:2 o/t 

t l , 2  7/1 

dTo 2~ 
iz:0 8/t 
tl,O 8/t 

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

Tr ie thy l - ( /3 - tr ie thy ls i ly l th io)germane .  A mixture  of 1.1 g (5.9 m m o l e s )  of  tr ie thyle thynylgermane and 
0.7 g (4.7 m m o l e s )  of  tr ie thyls i lanethio l  in a sea led  Pyrex  g lass  ampul w a s  irradiated  with the UV light from 
a PRK-2 lamp at 50 ~ Vacuum-dis t i l la t ion  gave 1.45 g (93%) of adduct (IV),  bp 144-147 ~ (2 ram): n ~  1.5038; 
d ~  1.0165. 

Compounds (I)-(VIII) w e r e  synthes i zed  in a s imi lar  manner.  

C O N C L U S I O N S  

The addition react ion of  t r ia lky l s i l ane -  and tr ia lky lgermaneth io l s  l eads  to the format ion of the c o r r e -  
sponding tr ia lky l s i ly l  and tr ia lky lgermyl  ( f i -organyl )v iny l  sulf ides in high yield. 

1~ 
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R E A C T I O N  O F  D I A L K Y L P H O S P H O R O U S  A C I D S  W I T H  

2 , 2 -  D I M E T  HY L - 1 , 3 - I N  D A N  D I O N E  

B .  A.  A r b u z o v ,  N.  P .  B o g o n o s t s e v a ,  
a n d  V.  S. V i n o g r a d o v a  
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Prev ious ly  the phosphorus-conta in ing  der ivat ives  of  1 ,3- indandione could not be obtained by the react ion  
of  the m o n o -  and dihalo der ivat ives  of  1 ,3- indandione with sodium diethyl phosphite  o r  tr iethyl  phosphite [1]. 
Attempts to inser t  the phosphono group in the 2 pos i t ion  of 1 ,3- indandione ended in failure.  Subsequently it 
proved that the dialkylphosphorous acids react  wel l  with 1 ,3- indandione der ivat ives  at the carbonyl  group. 
T h e r e s u l t s  of  studying the react ion  of 2 ,2 -d imethy l - l , 3 - indandione  (I) with diethylphosphorous (II) and di -n-  
butylphosphorous (IIa) acids are reported  in the present  communicat ion.  

2 ,2 -D imethy l -3 -hydroxy indan- l - ene -3 -d i e thy lphosphonate  (III) and 2 , 2 - d i m e t h y l - 3 - h y d r o x y i n d a n - l - o n e -  
3-di -n-buty lphosphonate  (IIIa) w e r e  i so la ted  when the react ion was  run at r o o m  temperature  in the p r e s e n c e  
of  tr iethylamine.  Infrared spectrum of (III) (v ,  cm -I ): 7 1 0 , 7 5 0 , 7 8 8 ,  948 (m;)  982 (s); 1025, 1058, 1077 (v .s . ) ;  
1165 (m} (POC2Hs); 1222 (v . s )  (P = 0 ) ;  1610 (m); 1725 (v.s) (C=O);  3283 (v . s )  (OH); 631P --25 ppm (re lat ive  

to 85% HaPO4). B a s e d  on the IR spectrum (III) has  the hydrogen bond --P = 0 .  HO. 
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