CHEMISTRY OF HETEROCYCLIC COMPOUNDS

Bis[2'-(methoxycarbonylethyl) -5'~tetrahydrofuryllmethane was ob-
tained by the hydrogenation of bis[2'-(B-methoxycarbonylethyl)~5"-
furyllmethane over Raney nickel at 100~110° C and an initial pressure
of hydrogen of 200 atm with a yield of 70%. Bp 164~165° C (3 mm);
0% 1.4737; df’ 1.1119. Found, %: C 62.06, 62.30; H 8.48, 8.23;

MRy 82,95, Calculated for G 7,0, %: C 62.17; H 8.59%; MRp 82.90.
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By the reaction of trialkylsilanes and dialkoxy- or di(chloroalkyl)al~
kylsilanes with morpholine, thiamorpholine, N-methylpiperazine,
and hexamethyleneimine, 14 new organosilicon derivatives of these
heterocycles have been synthesized. The addition of perhydroazepine
to diethylmethylvinylsilane has been performed.,

The usual method for obtaining morpholylsilanes
[2] and piperazinylsilanes [3—7] containing the Si—N
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 [10], and the thermal rearrangement
of N-aziridinylsilanes [11]. N-Morpholinylmethylsi-
lanes have been synthesized by the reaction of trior-
ganylchloromethylsilanes with morpholine [12]. N-Pi-
perazinylalkylsilanes containing the Si—C—N grouping
have been obtained by the addition of piperazine to tri-
alkylvinylsilanes in the presence of alkali metals [13]
and also by the thermal rearrangement of aziridinyl-
alkylsilanes {13, 14]. Triphenoxy-N-perhydroazepinyl-

*For part XIII, see [1].

silane is formed by the reaction of chlorotriphenoxysi-
lane with hexamethylenediamine. Di-n-butoxy(methyl)-
(N~perhydroazepinylmethyl)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%:

SN
REGSI(CHy), N, X,
sty C,H 0, - CH,0:

—HCl
R = CHy, GHg, CH;. C,H0; R'=CoH,
X = 0.8, NCH;, CH,CH,; n- 1,38

' SN
RR;Si(CH,),Cl - N X
./

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

CH(CoH),Si CH == CH, + HN(CHy), —— CHy(CoH ), SICH, CH,N (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-Morpholyl-, N-Thiamorpholyl-, N-Methylpiperazinyl-, and N-Perhydroazepinylalkylsilanes (NC,HzO =
= N-morpholyl, NC,H;S = N-thiamorpholyl, NC,H;NCH; = N-methylpiperazinyl, NC;H;, = N-perhydro-

azepinyl).
f | MR __Found,% [ Calewlated, %
| | lated : ' ;

~ | o ] TR U
CHa(CaH5)2SiCHNC,H0 79815 (3) | 1.4623 | 0.9067 |61.09 ' 61.27 ; CioHzsNOSi |59.64 | 11.87 | 138) 15064 1151 1395 65
CHy(i-C4Hs0)»SiCHNCHO 104—108 (2)  1.4402 | 09421 |81.10 %smx ” Crall5NOsSH 5737 1039 971 '5808 1079 970 419
(CoHs) sSiCHoNC,Hs0 96.5—-98 (4) 14680 | 0.9169 |65.31 %65.78 ‘ CuHsNOSi 61,10 112,01 1220 6133 1170 1304 62
(CsH7)5S1CHNC4H0 123 (4) 14621 |0.8817 ;80.30  80.03 . CyHaNOSI 6522 11298 © — 6530 1213 1091 40
(C2Hs0)3SICHNCHL0 127.5—129 (15) 1.4339 | 1.0024 |68.42 i68.-42 CLHENOSI 5054 | 054 1084 5016 957 1066 692
CH;(CoHs) 251 (CHg) sNCH:O 14—117 (6)  1.4640 0.8999 170.35 17053 1 CysHpNOSi ;62.99 E12.07 11.95 %62.82 11185 1224 . 554
CH3(CaH50) 281 (CH;) sNC4H0 9 (0.5) 14460 | 0.9662 72.16 '72.29 | CpHpNOsSi 5443 11034 - 11.06 :55413 1041 1074 415
CH;(C2H50),S1(CHz)sNC;H;S | 125--128 (L.5) 14741 io..tmo 78.24 i78.37 :(:12}127N02551' I 9.84 10.43 é51.94' 981 1012 40
CHs(CaHs) sSICHNC,HNCH; L 110114 (15)  1.4660 30A8722 1 68.05 §67.94 : CuHpsNoSi 6135 1220 (1265 §61A61 1292 1310 - 37
CH;(CaHs)oSi(CHy)oNC,HNCHs | 115.5—118 (3) | 1.4663 §0.8712 77.13 "77.20 | CiaHypoNsSi 164.5-’1 ‘12.37 ;11.40 i64.39 1247 1158 38
CHy(CoHs0)51 (CHy) sNC,HgNCH; | 124—126 (3)  1.4513 10.9327 | 7896 %79.28 ! CisHaoNy0,Si 5693 10.96 L1009 :56.89 S11.02 1023 ¢ 32
CHa(CoH;),SICHNCeH,, 9394 (4) ;§1A4675 0.8662 |68.43 | 68.76 1 CiHaNSi 811 f12.93 | 1252 §67.53 12.75 11315 | 42
CHj (CoHs)2Si (CHz) pNCsHio 113 (4) 14713 ‘}0.8680 73.29 17339 : CisHeoNSi 69.00 1313 247 1 68.64 | 12.85 12.35 \ 30
CHa (CoHj)9Si (CHy) sNCeH 113—117 (3) | 1.4698 |0.8663 |77.77 7802  CisHuNSi £69.79 512.93 TR 569463 1294 11.63 } 33
* Found, %: S 11.27. Calculated, %: S 11.5.

separate communication is devoted to the pharmaco- 11. N. 8. Nametkin, V. N. Perchenko, and L. G.

logical characteristics of the diethoxymethyl deriva-
tives [18].
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