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The r eac t iv i ty  of a - e thoxyac ro l e in  was studied previous ly  [1]. In o rde r  to obtain some new biologic-  
ally act ive phosphorus-conta in ing  compounds we r eac t ed  it with bis( t r imethylsf ly l )  hypophosphite. The ex-  
isting data on the addition of bis ( t r imethylsi lyl)  hypophosphite (I) [2] to carbonyl-containing compounds [3-6] 
made it possible  to expect  that when (I) is r e ac t ed  with a - e thoxyac ro l e in  (II) at low t empera tu re s  the ca r -  
bonyl group will take par t  with the format ion  of e i ther  t r imethy ls i ly l  ( a - t r ime thy l s  i loxy-f i -ethoxy)-f l  , y -  
propenylphosphonite  (III) or  t r imethy l s i ly l  (fi-ethoxy)-fi  ,y -propenyl  phosphite (IV). 

0Si(CH3)3 

~ -+ CH~----C--CH--PH(0)--0--Si (CHa)8 

CH2=CI--CHO + HP[0Si(CH~)31~ -- 0C~H~ (III) 

0C2Hs (I) -----> CH2= C--CH~--0PH(0)0Si(CHa)a 
(II)  I 

OC2H5 (IV) 

The poss ibi l i ty  of forming 2,2-bis  ( t r imethyls i loxy)-4-e thoxy-A4-oxa-phospholene (V) [7] can also not be 
excluded. 
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However ,  the exper imenta l  data obtained by us r evea led  that even at low t empera tu re s ,  in an inert  
a tmosphere ,  hypophosphite (I) r e ac t s  with (II) without the format ion of stable adducts. When the reac t ion  
mixture  was dist i l led we isolated ethyl t r imethyls i ly l  phosphite (CH3)3SiO(C2H50)P (O)H (VI), bis ( t r imethyl-  
silyl) phosphite [(CH3)3SiO]2P (O)H (VII), and a po lymer  (VIII) of composit ion C6H13OsP 1. The s t ruc tu re  of 
compounds (VI) and (VII) was proved  by 1H NMR and 31p NM_R spect roscopy.  In addition, HMDS, ethanol, 
and (C2H5)20 were  detected among the low-boil ing-point  reac t ion  products ,  which were  identified by GLC 
and N1V[R. 

A study of the reac t ion  mixtures  of (I) and (II) in toluene or  CC14, in the range f rom - 2 0  to 35~ by 
N1VIR also r evea l ed  that (VI)-(VIII) a re  r eac t ion  products .  The functional groups of the s tar t ing (II) (H2C =, 
-CHO) a re  absent  in all of the products ,  except  the po lymer ic  products .  Based on the elemental  analysis  
data, the obtained po lymer  contains a substantial  amount of phosphorus.  Based on the IR spec t ra l  data, it 
contains the C =O group, and based on the NMR data, it contains the ethoxy group. As a resu l t ,  the poly- 
mer ic  product  is a copolymer  of (II) with phosphorus-conta ining unstable adducts [for example,  of the (III) 
type],  the decomposi t ion of which probably yields ethyl t r imethy ls i ly l  phosphite (VI). The instabil i ty of the 
(~- t r imethyls i loxy der iva t ives  of t e t racoord ina ted  phosphorus is known [8]. However ,  the formation of the 
s ta r t ing  compounds was not observed  in the given case.  

The format ion  of phosphite (VII) in high yield is probably due to the oxidation of hypophosphite (I) via 
r eac t ion  with (II). 
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The NMR spectra were taken on a Tesla BS 487B spectrometer, while the 31 p NMR spectra were 

taken on a Varian XL-100/12 instrument. Cyclohexane and 85% H3PO 4 were used as the standards. The 
ehromatograms were obtained on a CL-6 ckromatograph, using a column packed with DNP deposited on 
silanized Celite 545, helium as the carrier gas, and a temperature of 140 ~ 

A solution of (1), obtained by reacting ammonium hypothosphite with trimethylsilane in toluene me- 
dium, was filtered through a porous glass plate into an evacuated Claisen flask that was equipped with an 
Arbuzov receiver. Distillation gave 13.4 g (0.067 mole) of (I) with bp 50 ~ (8 mm). At1 of the hypophosphite 
was added in drops to the cooled evacuated receiver, which contained 5.16 g (0.0515 mole) of (ii). An ex- 
othermie effect was observed here. The mixture was kept at 4 ~ in vaeuo for 3.5 h. after which it was 
stirred and left to stand for 12 h at ~-20 ~ in a dry oxygen-free nitrogen atmosphere. Distillation in a nitro- 
gen atmosphere gave 6.0 g of an azeotropic mixture of compounds (VI) and (VII) with bp 44 ~ (2 ram); ~.D 20 
1.4123; d4200.9718. Found: C 32.69; H 8.10; Si 11.72; P 19.12%. Based on the NM~ data, the (VI) : (VII) 
ratio =I :2.7. Calculated for a mixture of (CHa)3SiOP(O)H(OC2H~) and [(CH3)3SiO]2P(O)H (i :2.7 :C 35.6; H 
9.30; Si 14.50; P 15.60%. Infrared spectrum (~, cm -I) :2430 (P-H), 1260 (P =O), 1020-1070 (P-O-C,). 
NM_R spectrum (~-, ppm): 9.70 s [(CH3)3, (VI) and (VII)I, 8.76 t CH3C , (VI)], 6.04 d. q (CH2OP , (VI), 3JPOCH = 
8 Hz) 3.29 d (P-H, (VI), IJPH=692 Hz), 3.31 d (P-H, [VIII, IJpH=687 Hz). sip NS{R spectrum (6, ppm) : 
P(VI) +3.3, P (VII) +13.2. 

hl addition, we obtained 3.5 g of a low-boiling-point fraction with by 40-65 ~ (6 mm), which, based on 
the GLC data, contains 1.3 g (37.3%) of toluene, 1.42 g (0.0082 mole) of HMDS, 0.23 g (0.005 mole) of eth- 
anol, and 0.18 g (0.0024 mole) of (C2H5)20. The distillation flask contained 7.8 g of tarry residue, which is 
soluble in CCI 4, ethyl cellosolve, or acetone and is slightly soluble in ether or benzene. The polymer frac- 
tion, which was reprecipitated from CCI 4 solution with hexane, contains: P 13.02, Si 0.54, C 37.36, and H 
6.47%. The IR spectrum has absorption bands at 1060 (P-O-C), 1260 (P =O), and 1730 cm I (C =O). 

CONCLUSIONS 

The reaction of bis (trimethylsilyl) hypophosphite with ~-ethoxyacrolein leads to the formation of an 
unstable adduct, the decomposition products of which are ethyl trimethylsilyl phosphite, hexamethyldisil- 
oxane, and a noncombustible polymer. 
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