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It was found that the hydrosilylation of N-allylpyrrolidine and N-allylpiperidine by trialkyl-
silanes, triethoxysilane, and 3H-heptamethyltrisiloxane in the presence of H,PtCl; - 6H,0

proceeds to form v ~adducts.

In the hydrosilylation of allylamine and its N-alkyl and N-~alkylsilyl derivatives, the silyl group adds

to the terminal atom of the double bond to form 7 -adducts [2-6].

We have carried out the hydrosilylation of N-allylpyrrolidine () and N-allylpiperidine () with tri-
alkylsilanes, triethoxysilane, and 3H-heptamethyltrisiloxane in the presence of a 0.1 M solution of H,PtCl; -
6H,0 in isopropyl alcohol. Signals of the protons of the SiCH (CH3)CH,N grouping are absent in the PMR

*Communication XXX from the series "Nitrogen-Containing Organosilicon Compounds." See [1] for com-

munication XXXI,

UDC 547.245'743.1'822.3

TABLE 1. Hydrosilylation of N-Allylpyrrolidine () and N-Allyl-

piperidine (I)

Amounts of reagents w |8
T E L a* g Yield
Starting compounds I (or hydrosilane 2 E‘:’:”E %“g
wog | |me |8 [S55{E3 i}
g Imolet 3 [BES (8% | °

I, CHa(C4H,):SiH 435 | 634| 40 0,13 A 12 727 93

I, (C;Hz)sSiH 404 417|136 | 005] A | 12 524 | 64
I, CHa(CqHr),SiH 4,88| 537| 39 0,10 B 17 6,95| 69,8
I, CH3(C4H,).SiH 3,13 392 25 0,13 A 12 422 595
11, CH3(CsH;1)SiH 451 695 36 0,10 B 17 855 76,2

11, (C,Hs)sSiH 600| 600| 481 | 005 < | 05| 9.20] 80

11, CoH;5(C3Hy),SiH 9,20 [ 10,68 74 0,05 A 15 1428 72
11, CoH;(C4H,)oSiH 4261 6,031 34 0,08 B 17 3,09( 26,1
I, (CsHy)sSiH 426| 554 | 34 0,10 B 17 4,70 | 487
1, (C4Hy)sSiH 426| 7,05| 34 0,10 B 17 430] 388
1, (CsHs0),SiH 12,521 16,40 | 100 0,06 C 4 19,30 { 66,7

11, CHyf (CHa)sSiOLSiH 207| 365| 16 | 002 & | 2 | 267| 48

*The letter A indicates the catalyst was added gradually to a mix-
ture of the silane and alkene, B indicates the alkene was added drop-
wise to the heated (to 100°) mixture of silane and catalyst (0.05 ml),

and the remaining amount of catalyst was then added gradually, while

C indicates the mixture of silane and catalyst was added dropwise to

the heated o 100°) alkene. The course of the reaction was followed from
the disappearance of the v gjjy and ¥c = absorption bands in the IR spectrum.,
t The amount of 11 is indicated. A 10% excess (52 mmole) of the tri-
ethylsilane was used.
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TABLE 2
RR’;SiCHch2CHzll\I(CH2)n(IIHZ

) Bp, °C np® 2
R R " (pressure, mm) ? B
CH; C.Hy 3 130—132 (4) 1,4635 0,8484
C,Hs C,H;s 3 100—102 (2) 1,4660 0,8571
CH, C3H, 4 131 (3) 1,4660 0,8531
CHj, C,H, 4 138—141 (2) 1,4670 0,8547
CH; CsHy; 4 162—166 (1) 1,4660 0,8501
CoHs CoHs 4. 125—128 (4) 1,4700 0,8647
CoHs CyH; 4 134 (2) 1,4680 0,8581
CyoHs CiHy 4 148-—150 (3) 1,4668 0,8600
CsH; CsH; 4 143—146 (2) 1,4700 0,8553
C,H, C4Hy 4 172—176 (3) 1,4697 0,8552
C:H;O C,H;0 . 115--17 (2) 1,4400 0,8350
CH; (CH,)3Si0 4 l 17 (1) 1,4339 0,8922
Table 2 (continued)
MRp . Found, % : Cale., %
Empirical formula [
found ’ cale. c ‘ | vl l H | N
87,66 87,36 CigHasNSI 71,3 1 134 | 102%| 71,2 | 13,0 | 104*
73,50 73,27 Ci3HaoNSi 686 | 130 | 12,7 | 686 | 12,8 | 12,3%
82,95 82,89 CisH3sNSi 71,0 | 130 55 70,5 | 13,0 54
92,06 91,99 Ci7HyNSi 722 | 129 9,5%| 720 | 13,1 9,9*
101,63 101,41 CigHy NS 734 | 129 43 732 1 132 44
78,27 77,90 Ci4H3 NSi 69,9 | 13,0 | 114*| 696 | 12,9 | 11,6
87,32 87,40 CysHasNSi 710 | 12,6 | 10,1*| 71,2 | 13,0 | 104*
95,98 96,50 CsH3oNSi 723 | 134 43 72,6 | 132 4,7
92,50 92,15 Ci7F»NSi 712 1 132 4,9 72,0 | 13,1 4,9
106,18 105,80 CoHsNSI 739 | 136 4,2 73,7 | 133 43
80,58 80,54 Cy4H3NO,Si 577 | — 47 | 580 | 10,7 ] 48
101,47 101,65 Ci5sHayNO,Sis 522 | 10,8 3.9 51,8 | 10,7 | 40
*8i,

spectra of all of the addition products. In addition, signals from the protons of the 8i—CH, grouping (6 0.53
and 0.45 ppm, respectively) are observed in the spectra of the products of the addition of triethoxysilane and
3H-heptamethyltrisiloxane to N-allylpiperidine. Consedquently, these reactions also proceed with the forma-
tion of y -adducts.

R,;SiH+ CHy= CHCH,N(CH,) n CH,—>R;SiCH,CH,CH,N(CH,) » CH,
{. | | !

I n=3; I n=4

The structures of the products of the addition of the trialkylsilanes to N-allylpiperidine (I) are also
confirmed by the agreement in their physical ¢onstants and IR absorption spectra and the constants and
spectra of trialkyl @-piperidinopropyl)silanes, which we previously obtained from trialkyl (3-chloropropyl)-
silane and piperidine [7].

The order of mixing the reagents (in equimolecular quantities) has a substantial effect on the reaction
rate, which is greatest in the case of the addition of a mixture of the hydrosilane containing the catalyst to
the heated alkene. The order of mixing the reagents did not affect the direction of hydrosilylation. The
conditions used to carry out the reactions are presented in Table 1. The physical constants and results of
analysis of the compounds obtained are presented in Table 2.

We thank V, A, Pestunovich for recording the PMR spectra.
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