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Bis[2'-(methoxycarbonylethyl)-5'-tetrahydrofuryl]methane was ob- 
tained by the hydrogenation of bis[2'-(B-methoxycarbonylethyl)-5'- 
furyl]methane over Raney nickel a[ 100-11O ~ C and an initial pressure 
of hydrogen of 200 arm with a yield of 70%. Bp 164-165 ~ C (3 ram); 

zo d2O n D 1.4737; 1.1119. Found, %: C 62.06, 62.30; H 8.48, 8.23; 
hiRD 82.95. Calculated for C17H2806, %: C 62.17; H 8.59~ MR D 82.90. 
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By the reaction of trialkylsilanes and dialkoxy- or di(chloroalkyl)al- 
kylsilanes with morpholine, thiamorpholine, N-methylpiperazine, 
and hexarnethyleneiraine, 14 new organosilicon derivatives of these 
heterocycles have been synthesized. The addition of perhydroazepine 
to diethylmethylvinylsilaue has been performed. 

The usual method for obtaining morpholylsilanes 
[2] and piperazinylsilanes [3-7] containing the SiN 
bond is the reaction of organylchlorosilanes with mor- 
pholine and piperazine, respectively. Their triphenyl- 
silyl derivatives have been obtained by the reaction of 
the heterocycles mentioned with triphenylsilyl-lithium 
[8], 

N-Piperazinylsilanes are also formed by the trans- 
amination of piperazine with alkylaminosilanes [9], 
dehydrocondensation with triorganylsilanes in the pres- 
ence of potassium [I0], and the thermal rearrangement 
of N-aziridinylsilanes [ii]. N-Morpholinylmethylsi- 
lanes have been synthesized by the reaction of trior- 
ganylchloromethylsilanes with morpholine [12]. N-Pi- 
perazinylalkylsilanes containing the Si--Cn--N grouping 
have been obtained by the addition of piperazine to tri- 
alksdvinylsilanes in the presence of alkali metals [13] 
and also by tne thermal rearrangement of aziridinyl- 
alkylsilanes [13, 14]. Triphenoxy-N-perhydroazepinyl- 

*For partXIII, see [i]. 

silane is formed by the reaction of chlorotriphenoxysi- 
lane with hexamethylenediamine. Di-n-butoxy(methyl)- 
(N-perhydroazepinylrnethyl)silane has been obtained by 
the reaction of hexamethyleneimine with di-n-butoxy- 
(chloromethyl)methylsilane [16]. Organosilicon deriva- 
tives of thiamorpholine were not previously known. 

By heating trialkylsilanes, dialkoxyalkyl- and 
di(chloromethyl)alkylsilanes, and (3-chloropropyl)si- 
lanes with morpholine, thiamorpholine, N-methylpi- 
perazine, and hexamethyleneimine (perhydroazepine) 
in toluene in the presence of triethylamine for 15-20 
hr, we have obtained the corresponding alkyl-N-het- 
erylsilanes with yields of 40-60%: 

/--R /--k 
RR~Si(CH~)nCI HN ,_.._z \ ~ - - - -  HCI R~2Si(CH2)~ N x ~ / x '  

R - CH~, C2H 5, C3H7, C2H50; R'= C2H ~ 3H7, C~HsO , I-C4H~O; 
X ~ O.S, NCHa, CH~CH2; n - l . 3  

By the addition of hexamethyleneimine to diethyl- 
methylvinylsilane in the presence of lithium, we have 
obtained diethylmethyl(2-N-perhydroazepinylethyl) 
silane: 

CH3{C~Hs)~Si CH = CH 2 + H N ( C H ~ )  6 ~ CH2(C~H~)~S iCH2CH2N(CH~)~  

The method of performing the syntheses was simi- 
lar to that described previously [17]. The physicochem- 
ical constants, the analytical data, and the yields of 
the compounds synthesized are given in the table. A 
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N-Morpho ly l - ,  N-Th iamorpho ly l - ,  N-Methy lp ipe raz iny l - ,  and N-Pe rhyd roazep iny l a lky l s i l anes  (NC~HsO = 
= N-morpholy l ,  NC4H8S = N- th iamorpholy l ,  NC4HsNCH ~ = N-methy lp ipe raz iny l ,  NC~H12 = N - p e r h y d r o -  

azepinyl) .  

C o m p o u n d  

CHa(CeHa) ~SiCHeNC4HsO 

C.Ha (i-C4HgO)eSiCHeNC4HsO 

(C~Hs) aSiCHeNC4H80 

(Cal-tT) aSiCH2NC4HsO 

(CeH,~O) aSiCI-teNC~HsO 

CHa (C~Hs) ~Si (CH~)aNC~H80 

Bp, "C (pressure, nD~ 
m m )  

79--81.5 (3) 1,4623 

104--108 (2) 1.4402 

965--98 (4) 1.4680 

123 (4) , 1.4621 

1127.5--129 (15) 1,4339 
1 
~ 114--117 (6) 1.4640 

I 

i d~ ~-" 

! 

0,9067 

0.9421 

!9.9169 

0.8817 

1.0024 

0.8999 

f o u n d  c a l c u -  
l a t e d  

61.09 

81.10 

65.31 

80.30 

68.42 

70.35 

CHa (Cfl-tsO) 2Si (CH2) aNC4HsO 

CHa (C2HsO) ~Si (s ~NC4I-I8S 

('Ha (C2H5) 2SiCH2NC4HsN r 

CHa (C2Hs) 2Si (CH2)~NC4HsNCHa 

CHa (C=HsO) ~Si (CH2) aNC4HsNCH3 

CHa (C2H5) =SiCH2NCeH~= 

CHa(C=Hs)~Si (CH~) aNCsHI2 

CHa (C~H~)=SI (CH~) aNC~I-t;_. 

96 (0.5) 

125--128 (1.5) 

110--114 (t5) 

115.5--118 (3) 

1.4460 10.9662 72.16 

1.4741 ]0.9970 78.24 

1.4660 i0,8722 [68.05 

1.4663 

124--126 (3) 

93--94 (4) 

113 (4) 

113--117 (3) 

1.4513 

1,4675 

1.4713 

1.4698 

0.8712 

0.9327 

0.8662 

0.8680 

0.8663 

61.27 

81.01 

65.78 

80.03 

68.42 

I ! ....... caleUla-ted' % " : 
E m p i r i c a l  Yield 
f o r m u l a  C % 

CIoH2BNOSi 

Cl4Ila~NOaSi 

CuH2sNOSi 

C14HamNOSi 

CuH25NO4Si / 

70.53 C12H=rNOSi 

:72.29 i CI21i=rNOaSi 

1 78.37 CI2H27NO2SSi 

167.9-t CuH26N~Si 
] 

77.13 : 77.20 CIaHaoN2Si 

78.96 ~-79.28 { C~aHaoN2QSi 
i 

68.43 i 6876 tl C,=H27NSi 

73.29 ]73.39 ClaHzgNSi 

77.77 78.02 Cv~Ha~NSi 

59.64 

57.37 

61.10 12.01 

65.22 

50.54 

62.99 12.07 

54.43 10.34 

* ! 9.8cl 

61.35 ! 12.20 

64.54 t2.37 
! 

56.98 :10.96 

68.11 112.93 
t ) 
�9 69.00 13.1;3 

69.79 12.98 

Found, % 

i ' lI si H Si i C 

I ; ' 
11.87 13.81 ~ 59.64 11.51 13,95 

10.39 9.71 58.08 t0.79 

12,20 61.33 11.70 

12.28 - -  65.30 12.13 

9.54 10.84 50.16 9.37 
[ 

11.95 ] 62.82 : 11.86 
/ 

11.06 55.13 10.41 

65 

10.43 

12.65 

1 t.40 

10.09 

12.52 

12.47 

11.17 
i 

51.94 9.81 

61.61 12.22 

64.39 I2,47 

56.89 11.02 

67.53 12.75 

68,64 12.85 

69.63 12.94 

9.70 41.9 

13.04 62 

10.91 40 

10.66 69,2 

12.24 55,4 

I0.74 41.5 

10,I2 40 

13.10 37 

1 1 . 5 8  38 

10.23 32 

13,16 42 

12.35 30 

l 1 63 33 

* Found, %: S 11.27. Calculated, %: S 11.5. 

s e p a r a t e  communicat ion is devoted to the p h a r m a c o -  
logical  c h a r a c t e r i s t i c s  of the die thoxymethyl  d e r i v a -  

t ives  [18]. 
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