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The preparation of some bis(l,3,2-diazasilacycloalkyl)dimethylsilanes, via the 
interaction of bis(diethylamino)dimethylsilane and an N-alkyldiamine are reported 
and their 13C and 29Si NMR spectra discussed. 

We have been interested, for a number of years, in the synthesis and properties of 
compounds containing silicon-nitrogen bonds [2] and have recently reported the 
results of a study concerning the preparation and properties of some organo-1,3,2- 
diazasilacycloalkanes [3]. The interaction of a bis(dialkylamino)dialkyl silane and an 
N, N’dialkyldiamine results in the formation of the corresponding 2,2’-substituted- 
1,3,2diazasilacycloalkane [4]. In contrast we have observed that the interaction of a 
bis(dialkylamino)dialkylsilane and an N’-alkyldiamine results in the formation of a 
bis(l,3,2-diazasilacycloalkyl)dialkylsilane. 
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Similar compounds have been prepared from the interaction 
aminoethane and dichlorodimethylsilane or dimethylphenylsilane [5,6]. 

of 1,2-d& 
In all our 

studies we were unable to isolate a 2,2-dimethyl-1-alkyl-1,3,2diazasilacycloalkane. 

* For part XI see ref. 1. 
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Preparation 

The titled compounds were prepared by a transamination reaction involving the 
interaction of bis(dimethylamino)dimethylsilane and an N-alkyldiamine. The reac- 
tants together with ammonium sulphate, as catalyst, were refhtxed for two to three 
days. The compounds were purified by distillation under reduced pressure and 
character&d by mass spectrometry, 13C and 29Si NMR spectroscopy. It is interest- 
ing to note that from the interaction of an N-alkyldiamine and 
bis(diethylamino)methylphenylsilane we were only able to isolate polymeric prod- 
ucts. 

Results and discussion 

13C NMR spectra 
The chemical shifts for the compounds synthesised are given in Table 1. Two 

Si-Me peaks were observed in all the spectra (e.g. Fig. 1) which is consistent with 

TABLE 1 

NMR SHIFTS FOR BIS(1,3,2-DIAZASILACYCLOALKYL)DIMETHYLSILANES (6 in ppm) 

Numbering of atoms: 

4 

$/“\c’ 

CGZ&Si +I: ,si,~-t-S12 

c’ ‘c 
2 2 

(H atoms are omitted for clarity) 

Compound c(l) c(2) c(3) C(4) c(5) C(6) c(7) 

-0.87 0.19 
Me2!3 f N \ /N--M% 

51 

Me’ ‘Me 

(1) 

MezSifN 
\ ./N--t]* 

- 0.68 1.35 

SI 
Me’ ‘Me 

(2) 

n 
1.49 -0.31 

MeZSi -fN 

‘Si’ 

N-Me], 

td3; Me 

n 
N--Et12 

1.38 
Me_,SifN 

1.66 

‘Si’ 

Md4; Me 

44.31 53.49 33.84 - 

44.29 - 50.47 41.87 15.63 

42.40 31.10 52.62 36.97 - 

43.26 31.25 48.15 42.37 14.67 
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Fig. 1. 13C NMR spectrum of 2. 

0 

the proposed structure of the compounds. We observe that a change in ring size 
from a 5-membered to a 6-membered ring affects the shift of the ring Si-Me. By 
contrast changing the nitrogen substituent from a methyl group to an ethyl group 
has a greater affect on the ring Si-Me than the bridging Si-Me. In addition a 3 to 4 
ppm upfield shift is observed in the nitrogen-carbon (C(5)) atom ,wbich we attribute 
to a y gauche interaction between the N-ethyl group and the ring carbon atom. The 
nitrogen-carbon (C(3)) atom which is closer to the bridging SiMe, group is almost 
unaffected by the changes in the nitrogen substituents and an upfield shift of 1 to 2 
ppm (5 -+ &membered ring) is observed. 

6 (PPm) 

Fig. 2. z9Si NMR spectrum of 2. 
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TABLE 2 

“Si NMR SHIFI’S FOR BIS(1,3,2-DIAZASILACYCLOALKYL)DIMETHYLSILANES (6 in ppm) ’ 

10.63, - 9.51 (2/l) 

Me’ ‘Me 

9.18, -9.62 (2/l) 

n 
- 3.64, - 5.80 (2/l) 

Me,Si +N \ ./N--Me& 
SI 

Mt?’ ‘Me 

Q-Et, 

- 6.14, - 6.38 (2/l) 

MezSi f N 

‘Si’ 
2 

Me’ ‘Me 

u ( ): ratio of intensity of the two peaks. The first value is assigned to the silicon atom contained in the 
ring while the second one is assigned to the silicon atom in the bridging position. 

We suggest that the difference in shifts can be attributed to either a gauche steric 
interaction which will be more effective in a &membered ring than a 5-membered 
ring or a &syn-axial interaction which can operate in both the 5- and 6-membered 
ring with an N-ethyl substituent. 

29Si NMR spectra 
The chemical shift data and ratio of peak intensities are given in Table 2. In all 

the spectra two peaks were observed, (e.g. Fig. 2), which is in accordance with the 
proposed structure of the compounds. The assignments for the bridging silicon atom 
are consistent with those observed for a bis(dialkylamino)methylsilane (for example 
-5.52 ppm for bisdiethylsilane [3]) and for the ring silicon atom (for example 9.82 
and - 1.38 ppm for 1,2,2,3-tetramethyl-1,3,2diazasilacyclopentane and hexane res- 
pectively [ 3 1). 

One interesting feature of the 29Si NMR spectra is the observed large upfield 
shift of the ring silicon atom between the 5- and 6-membered rings which has 
recently been observed in the spectra of 2-substituted-1,3,2-diazasilacyclopentanes 
and hexanes [3]. We suggest that the large upfield shift is possibly due to a change in 
p,,-d,, bonding between nitrogen and silicon resulting in a change from a strained 
5-membered ring to a relatively strain-free 6-membered ring. 

Experimental 

The NMR spectra were recorded on a JEOL-PS-100 NMR spectrometer with the 
instrument in the Fourier transform mode for 13C and 29Si spectra. Samples used 
were as solutions in either CDCl, or Ccl, with internal TMS as standard. For some 
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TABLE 3 

ANALYTICAL AND PHYSICAL DATA FOR BI~l,3,2-DIAZASILA~Y~LOALKYL)DlMETHYL- 

SILANES 

Compound m/e b.p. (“C/mmHg) Yield (Cg) Analysis (Found (calcd.) (Sg)) 

(cakd.) 
C H N 

I-i - 
MezSi f N N--Me& 

‘Si’ 

Me’ ‘Me 

Me’ ‘Me 

n 
344(344) 

MezSi +N 

‘Si’ 

N-Mel2 

Me’ ‘Me 

nN_Et, 3’WW 

MezSi+N 

‘Si’ 
2 

Me’ ‘Me 

86-90/0.25 52.3 44.8 10.7 17.4 
(45.6) (10.2) (17.7) 

92-9Q’O.l 18.0 48.1 11.0 
(48.8) (10.5) 

120/0.2 39.5 48.5 11.0 
(48.8) (10.5) 

130-I 33fO.3 17.0 51.1 10.8 
(51.6) (10.8) 

16.2 
(16.3) 

16.1 
(16.3) 

15.3 
(15.0) 

29Si spectra it was found necessary to add a trace of chromium-acetylacetonate as a 
relaxing agent. The mass spectra were recorded using an A.E.I. MS 902 mass 
spectrometer at 70 eV. The source was maintained at 17O’C and the compounds 
were introduced using a va~able-temperature, direct-insertion probe. As the experi- 
mental procedure was the same in all cases only one example is discussed in detail 
and all analytical and physical data of compounds are given in Table 3. 

Preparation of bis(2,Z-dimethyl-3-ethyl-l,3,2-diazasila~~~~hexyl)dime~hy~silane 
Bis(diethyla~no~imethylsilane (4.84 g, 0.024 mol) and ~-ethyl-1,3-propane- 

diamine (1.62 g, 0.016 mol) together with ammonium sulphate (0.72 g) were refluxed 
for two days. After filtration the residue on distillation afforded bis(2,2-dimethyl-3- 
ethyl-1,3,2-diazasilacyclohexyl)dimethylsilane (0.5 g, 17W), b.p. 130-133”C/O.3 
mmHg, (Found: C, 51.1; H, 10.8; N, 15.3; M 372. C,,H,N,Si3 calcd.: C, 51.6; H, 
10.8; N, 15.0% M 372). 

Attempts to prepare similar compounds using bis(diethylamino)methylphenyl- 
silane as starting material were unsuccesful and only polymeric products were 
obtained. 
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