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Or~;anocyclosilazanes, representing independent interest, are also convenient models of compounds 
for studying the structural peculiarities of organosilicon heteroeycles. By varying the substituents at- 
tached to the silicon atom, with a different value of the electronegativity and a variable size, it becomes 
possible to vary within certain limits the molecular geometry of these compounds and the distribution of 
the elect~on density in them. The presence of alkoxy groups in the organocyelosilazanes should also facil- 
itate the formation of hydrogen bonds between the hydrogen attached to the nitrogen and the oxygen of the 
alkoxy group, which in turn can exert an effect on the structure of these cycles. A convenient method for 
the prepacation of organoalkoxycyclosilazanes is the ammonolysis of the corresponding organealkoxydi- 
chlorosflanes, which reaction has not been studied for these compounds. As the starting organoalkoxydi- 
chlorosil~mes we synthesized phenylmethoxydichlorosilane, phenylethoxydichlorosilane and methylethoxydi- 
chlorosihme. The ammonolysis of the first two compounds leads to the formation of a mixture of products, 
from which phenyldialkoxyaminosilanes and phenylalkoxyeyclosilazanes were isolated (Table i). 

The infrared and NMR spectra were taken of the latter, which confirmed the structure of these com- 
pounds. ~.:hus, absorption bands at 1550 cm -I, corresponding to the deformation vibrations of a primary 
amino group, are found in the infrared spectra of the phenyldialkoxyaminosilanes. This band is absent 
in the case of the phenylalkoxycyclosilazanes. The absorption band, characteristic for the stretching vi- 
brations of the NH bond in the NH 2 group, is split into two: 3380 and 3470 em -i for phenyldimethoxyamino- 
silane, and 3390 and 3480 em -I for phenyldiethoxyaminosilane. For them the band of the Si--N bond is 
shifted toward longer wavelengths and appears around 880-900 cm -i . The ratio of the integral intensities 
of the protons of the different groups in the NMR spectra is in good agreement with the proposed formulas. 

The formation of cyclic phenylalkoxysilazanes during the ammonolysis process apparently goes in 
the same manner as described earlier for the difunctional organochlorosilanes [i, 2]. However, the 

TABLE 1 

Formula 

G.tt~Si(0GPi~)2 

rCeH~SiNH7 
I [ ocH~J~ 

C~H~Si(OC~Hs)z 
I 
NH~ 

0C~H5 J 

bp, ~ I ~ (1 mm mp, ~ 
of Hg) 

6 5 - - 6 8  

~50--252 

87--89 

~ 5 6 - - 2 5 9  

OC~tI5 J4 
FCH~SiNH ] 

I 

5 8 9 - - 2 9 2  

*Mixture  of i s o m e r s .  

-- ,498( 

109-- 
113" 

-- .484( 

77--78 

- -  , 5 ~ 8 ~  

100 101 
112-I 12.5 

Found Calculated 

a~ ~ lmol. tool. 
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i .081 1~ 49.6~ 

4L 

1.024 2( 59.0~ 

- -  4 ~  

- -  6 ~  

- -  3 1  

SThe to ta l  y i e ld  for  the two i s o m e r s  is  g iven .  
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211.31 58.92 

495 I -- 
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TABLE 2 

d~; v(multipli- Formula v s (SiNSi), Vas (SiNSi), ~P, deg M n city of bond) 
cm'I cm'l per A 

[ (C2H5) =SiNH]3 
[GIt3C2H~SiNH]~ 
[ (CH3) ~SiNH]a 
[CH3C6HsSiNH]a 
[ (!C~Hs) ~SiNH]a 
[CHzC6H3C12SiNH]3 
[CHaC2Hs0SiNH]~ 
[C~HsC~HsOSilNH]s 
[C6HsCH30SiNH]a 

597 
608 
618 
650 
680 
655 
652 
680 
680 

928 
925 
928 
930 
945 
944 
960 
960 
980 

123.1 
121.9 
120.9 
117.2 
115.0 
117.7 
119.4 
116.2 
114.8 

3.75 
3.80 
3.85 
3.'99 
4.20 
4.10 
4.17 
4.29 
4.41 

1.10 
1.11 
1.12 
1.15 
1.19 
1.17 
1.17 
1.21 
1.24 

phenyldialkoxyaminosilanes,  obtained in comparat ively 
lowing possible react ion 

\~!-- - NH 2 

high yield (see Table 1), a re  the resul t  of the fol-  

~e Hs 
~Si--NH% + RO.-- ~i.-.-OR 

NH2 

After the fractional disti l lation of the ammonolysis  products  there  remains  in the still pot a bri t t le  
g lassy  polymer ,  which is soluble in organic solvents and, based on the elemental  composition, approxi-  
mates  the s tructure of polyphenylsi lsesquiazanes.  To verify the theoretical  possibil i ty of the above given 
exchange react ion we subjected the phenyldialkoxyaminosilanes to heating, and it actually proved that, 
together with condensation of the aminosi lanes,  there occurs  fur ther  exchange of the amino group by a l -  
koxy with the formation of phenyltr ialkoxysilanes.  The high yield of the la t ter  indicates the predominant  
cha rac te r  of the exchange reaction.  

The ammonolysis  of methylethoxydichlorosilane leads to obtaining cyclic and l inear  products .  Here 
methyldiethoxyaminosilane was not isolated, while the yield of the cyclic products proved to be higher than 
in the f i r s t  two cases .  This can be explained by the fact  that the ratio in the ra tes  of the condensation r e -  
action of the free amino groups and the exchange reaction,  which is also not excluded in the given case,  is 
much higher for the methylalkoxyaminosilanes than for the phenylalkoxyaminosilanes.  As a result ,  the 
amount of cyclic products  in the react ion mixture increases ,  while the products of the exchange react ion 
undergo condensation to methylalkoxydisilazanes and t r i s i lazanes .  

The s t ructural  features  and the react ivi ty  of the synthesized organoalkoxycyclosi lazanes should be 
determined to a large degree by the influence of the alkoxy group on the Si--N linkage. This influence is 
observed in the shift of the frequencies of the stretching vibrations of this bond. The limiting shift of the 
frequencies of the symmet r i c  and an t i symmetr ic  s tretching vibrations of the Si--N bond when compared 
with the ordinary dialkyl-  and a lkylarylcyclos i lazanes  test if ies to the s trong inductive effect of e l ec t ro -  
negative groups on the distribution of the e lectron density in the silazane r ing (Table 2). The values given 
in Table 2 for the force c o n s t a n t s / a n d  the multiplicit ies of the si lazane bonds, obtained using equations 
that link these values with the frequencies  of the symmet r i c  and ant i symmetr ic  s t retching vibications [3], 
indicate a general  tendency for increase  in the force constants in the investigated ser ies  with increase  in 
the electronegativity of the substituent attached to the silicon atom. This tendency is in agreement  with 
the chemical  proper t ies  of the investigated compounds [2]. An especial ly s trong inductive effect is mani -  
fested in the case of the phenylaIkoxycyclosi lazanes.  

Still another interest ing feature of the infrared spec t ra  of the 0rganoalkoxycyclosi lazanes is the 
shift and splitting of the absorption bands, charac te r i s t i c  for the stretching vibrations of the N--H bond, 
and this is apparently associated with the formation of both in t r a -  and in termolecular  hydrogen bonding 
between the protons attached to nitrogen and the oxygen of the alkoxy group, and also with the eonforma-  
tional pecul iar i t ies  in the s t ructure  of these cycles .  Thus, if for the dialkyl-  and a lkylarylcyclosi lazanes  
there  is only one band, corresponding to the N--H bond and appearing in the 3380-4000 cm -1 region, then 
for t r iphenyl t r imethoxycyclotr isf lazane it is split into 3 bands: 3265, 3290 and 3335 cm -1, and for t r i -  
phenyltr ie thoxycyclotr is i lazane it is split  into 2 bands: 3310 and 3340 cm -i (the spec t ra  were taken as a 
KBr tablet). When the spect ra  of t r iphenyl t r ie thoxycyclotr is i lazane,  taken under different conditions, are  
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NMR spectrum of [CH3C2HsOSiNH]3 in CCI~. 
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Fig. 2. NMR spectrum of [CH3C2HsOSiNH]3 in benzene. 

compared,it can be seen that in CCI 4 a new band at 3380 cm -i appears for this compound, while the other 

two bands have values of 3300 and 3350 cm -i, i.e. only a part of the bands is disturbed in solution. If it is 

taken into account that the organoeyclosilazanes can exist in the form of different stereoisomers with a 

fixed conformation of the silazane ring, then the splitting of the bands of the N-H bond in the spectra of 

these compounds becomes understandable, since in this case, depending on the geometric arrangement of 

the different NH and OR groups, the ability to form hydrogen bonds will be different for them. 

Experimental difficulties did not let us separate the isomers of the phenylalkoxycyclosilazanes. In 

the case o5 trimethyltriethoxyeyelotrisilazane, as the result of fractional crystallization from petroleum 

ether, we isolated two substances with different melting points, but with the same molecular weight and 
elemental 3omposition. A study of their infrared spectra under various conditions revealed that the fre- 

quencies o~ the stretching vibrations of the N--H bond in the crystalline state have a value of 3300 cm -i. 

They behave differently in CCI 4 solution, and specifically the substance with mp 112-112.5 ~ has a frequency 

of 3380 cm -i for the stretching vibrations of the N-H bond, while the substance with mp 100-101 ~ has 

values of 3330 and 3380 cm -i . A shift of the frequencies in solution when compared with the frequencies 

manifested in the crystalline state, indicates the intermolecular character of the hydrogen bond in the 

first compound. A splitting of the corresponding frequency in the second compound testifies to the fact 

that the hydrogen bond in the crystalline state bears both an intermolecular and an intramolecular charac- 
ter. The intermolecular bond does not appear in the spectrum of the second compound in solution, while 
the intramolecular bond is manifested as a weak band with a value of 3330 cm -i. On the basis of these 
data, taking into account the molecular geometry of the organocyclosilazanes, the latter compound can be 
assigned a structure of the "bathtub" type. 

To m~certain the peculiarities in the geometric structure of the organoalkoxycyclosilazanes when 
compared With the ordinary dialkyl- and alkylarylcyclosilazanes, we studied the NMR spectra of the fol- 

lowing cow,pounds: [CHsC2HsSiNH] 3 (1), [CH3CGHI3SiNH] 3 (If), [CH3CsHIySiNH] 3 (III), [CH3C6HsSiNH]3 (IV}, 
[CH3C2HsOSiNH] ~ (V), [C6HsCH3OSiNH] 3 (VI), and [C6HsC2HsOSiNH]3 (VII). The signals of the protons of the 
methyl groups in the spectra of compounds (I)-(III) represent singlet signals with chemical shifts 6 = 0.01to 
0.02 �9 i0 -6 p.p.m., in which connection a complication of the spectra of the methyl protons does not occur 
as a result of the nonequivalent orientation of the methyl groups toward the bonds of the silazane ring and 
other substituents. This fact is explained by an averaging of the local magnetic fields due to internal ro- 
tation in the molecule (conversion of the ring). We encountered a similar phenomenon when studying the 
spectra of ~he (IV) isomers. The chemical shifts of the signals of the protons of the methyl groups for the 
trans-isorner are 6'= 0.36 "10 -6 and 6"= 0.39 �9 10 -6 (the ratio of the intensities is 1 : 2), and for the cis- 
isomer, 6 == 0.44" I0 -6. This result was obtained by us by calculation, with an accuracy of 0.01-0.02 �9 i0 -6 , 
using the d~ta for the magnetic anisotropy of the phenyl group, and the distances and angles of the (IV) 
molecule for the case of a rapid conversion of the silazane ring. 

Going on further to compound (VI), we were justified in assuming that, in view of an increase in the 
corresponding distances between the methyl and phenyl groups, the difference between the chemical shifts 
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of the protons of the different methyl groups in the t r a n s - i s o m e r ,  caused by the magnetic anisotropy of the 
benzene ring, should decrease .  However,  the opposite phenomenon is observed: the chemical  shifts of the 
methyl protons of the t r a n s - i s o m e r  of (VI) have the values 5' = 3.50 and 5 n = 3.62 �9 10 -6 (the rat io of the 
intensities is 1: 2), while the difference 5" - 6' = 0.12 �9 10 -6 [for the t r a n s - i s o m e r  of (IV) the difference 
5" - 5, = 0.03" 10-~]. F r o m  this it follows that we are  dealing with a fixed conformation of the silazane 
r ing in compound (VI), since an increase  in the Me--Ph distance can be masked by the absence of sn av-  
eraging of the local magnetic fields f rom the bonds S i - N ,  S i - O ,  N - H ,  C--H and the C6H 5 group. The 
same conclusions may be reached when the spec t ra  of compound (V) are  examined, having in mind the non- 
equivalence of the methyl and ethyl groups,  which can be associated only with inhibited internal rotat ion in 
the molecule (Figs. 1 and 2). 

The effect of s t ructura l  fac tors  on the chemica~gropers  of the Si--N bond was studied on the ex-  
ample of the react ion of organoalkoxycyclosi lazanes with catalytic amounts of alkali. As is known, this 
react ion leads to cleavage of the substituent attached to silicon and its stabilization by the proton attached 
to nitrogen, in which connection the ion of the alkali metal goes to the nitrogen, while the hydroxyl adds 
to the silicon atom. Fur ther ,  the obtained intermediate  compound attacks the neutral  molecule of the cycle 
with the l iberation of a new molecule of the hydrocarbon and the formation of a new S i - N  bond, etc. [2, 4, 
5]. Since here ,  as a rule,  it is the more  electronegative radicals  that substitute, then in the case of the 
organoalkoxycyclosi lazanes a cleavage of the alkoxy group could be expected, with the formation of a lco-  
hols or  alcoholates as the low-molecular  products ,  but these compounds are  extremely react ive  reagents  
toward organosi lazanes  and break the S i - N  bond with the l iberation, in the final analysis ,  of ammonia  [6]. 

In the case of the phenylalkoxycyclosi lazanes the l iberation Of ammonia  occurs  at 160 ~ The l ibe ra -  
tion of small  amounts of benzene is observed when the tempera ture  is ra ised  above 200 ~ . Fur the r  heating 
of the react ion mixture up to 270 ~ ends in the formation of phenyltr ialkoxysilazanes and soluble bri t t le  
po lymers .  

It is interest ing to mention that cleavage of phenyl rad ica ls  in the case of the phenylalkoxycyclosi laz-  
anes occurs  at a higher t empera ture  (~230~ than, for example, in the case of t r imethyl t r iphenylcycl0-  
t r is i lazane (~170~ This fact is found to be in agreement  with the data of the NMR spect ra  and the made 
calculations of the chemical shifts of the protons of the methyl groups.  The difference in the chemical  
shifts of the protons of the methyl groups in the t r a n s - i s o m e r s  of t r imethyl t r iphenylcyclot r is i lazane and 
t r imethoxytr iphenylcyclotr is i lazane is found to be in agreement  with the fact  that the energy b a r r i e r s  of 
the conformational t ransi t ions are  somewhat higher for the la t ter .  And since the formation of the t r an s i -  
tion complex and its decomposition, leading to rupture of the S i - R  bond, are associated with a geomet r ic  
rebuilding of the start ing molecule,  i .e. ,  with a change in the conformation of the cyclic System, then for  
rupture of the Si-C6H 5 bond more  dras t ic  conditions are needed in the case of the phenylalkoxycyclosi-  
lazanes than in the case of the  phenylmethylcyclosi lazanes .  

The react ion of t r imethyl t r ie thoxyeyelotr is i lazane goes in the same manner  as in the case of the 
phenylalkoxy derivative,  but the tempera ture  range is shifted toward lower t empera tures ,  which test if ies 
to the lower energet ic  stability of the conformers  when compared with the phenylalkoxycyclosi lazanes.  

EXPERIMENTAL 

Ammonolysis of Phenylmethoxydichlorosilane. 24.31 gofC6HsCH3OSiCl2, withb p 
210.5-211.5 ~ and analyzing 34.57% CI, was dissolved in 200 ml of absolute benzene and then, with stirring, 
gaseous ammonia was passed over the solution until the phenylmethoxydichlorosilane was completely neu- 

tralized. The temperature during the reaction process remained below 30 ~ The NH4CI was filtered and 

the benzene was distilled from the solution under reduced pressure. Here a turbid liquid was obtained as 

residue, which was fractionally distilled in vacuo. From 15.8 g of product we isolated the fractions: I - 
bp 66-68 ~ (i ram), 2.25 g; H -  bp 68-250 ~ (i ram), 2.34 g; I I I -  bp 250-252 ~ (i mm), 1.29 g; IV - bp 252 to 
289 ~ (1 ram), 2.35 g. For fraction I: Found %: C 52.80, 52.91; H 7.01, 7.10; Si 15.19, 15.28; N 6.17, 6.00. 
C6Hs(CHaO)2SiNH 2. Calculated %: C 52.43; H 7.15; Si 15.31; N 7.64. For fraction Ill: Found %: C 55.75, 
55.74; H 6.06, 5.97; Si 18.37, 18.58; N 8.82, 8.69. [C6HsCH3OSiNH] 3. Calculated %: C 55.60; H 6.00; Si 
18.56; N 9.25. The still residue (5.84 g) was a brittle glassy polymer. Found %: C 57.52, 57.64; H 4.95, 
4.90; Si 22.49, 22.33; N 11.05, 11.00. [C6HsSi(NH)I ,5]n. Calculated %: C 56.55; H 5.15; Si 22.08; N 16.51. 

A m m o n o l y s i s  of P h e n y l e t h o x y d i c h l o r o s i l a n e .  A solution of 65.15 g of C6HsC2HsOSiCl%, 
with bp 222-225 ~ and analyzing 31.73% Cl, in 450 ml of absolute benzene was aminated as described above. 
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Froln 43.02 g of obtained product we isolated the fractions: I - bp 87-89 ~ (i ram), I0.29 g; II - bp 256 to 
259 ~ (I ram), 7.28 g; III- bp 289-292 ~ (i ram), 4.74 g. The still residue represented 15.8 g of brittle glassy 
product, soluble in organic solvents. For fraction I: Found %: C 56.84, 56.98; H 8.20, 8.28; Si 13.15, 12.80; 

N 6.68, 6.~7. C6Hs(C2HsO)2SiNH 2. Calculated %: C 56.83; H 8.11; Si 13.29; N 6.63. For fraction If: Found 
%: C 58.31, 58.46; H 6.64, 6!68; Si 16.98, 16.87; N 8.51, 8.30. [C6HsC2HsOSiI~I] 3. Calculated %: C 58.13; 
H 6.71; Si 16.99; N 8.47. For fraction III: Found %: C 58.34, 58.22; H 6.64, 6.56; Si 17.04, 17.00; N 7.15, 

7.41. [C6HsC2HsOSiNH]4. Calculated %: C 58.13; H 6.71; Si 16.99; N 8.47. 

Ammonolysis of Methylethoxydichlorosilane. A solution of 58.53 g of CH3C2HsOSiCl 2, 
with bp 10]..5-102.5 ~ and analyzing 45.1% CI, in 250 ml of benzene was aminated in the same manner as 
described above. After removal of the NH4CI and benzene a viscous turbid liquid remained in the flask, 
which was dissolved in a small amount of petroleum ether and the insoluble crystalline portion was filtered 
and washec on the filter with petroleum ether. The yield of crystalline product was 15 g (39%7. Found %: 
C 34.81, 3~.00; H 8.81, 8.85; Si 26.51, 26.82; N 13.02, 13.30. [CH3C2HsOSiNH]3. Calculated %: C 34.92; 
H 8.75; Si 27.20; N 13.58. The petroleum ether was distilled from the solution. 21.24 g of the obtained 
clear visccus liquid was fractionally distilled into fractions. We obtained: I - bp 140-160 ~ 2.46 g; II - 
bp 160-170 ~, 3.06 g; Ill - bp 210-291 ~ 9.72 g. 5.4 g of solid product remained in the still pot. For frac- 
tion II: Focnd %: C 35.68, 35.57; H 9.02, 8.72; Si 25.74, 25.50; N 12.71, 12.66. C2HsO[CH3C2HsOSiNH]~I. 
Calculated %: C 37.15; H 9.35; Si 23.67; N 11.82. H2N[CH3C2HsOSiNHJ~H. Calculated %: C 33.10; H 9.26; 

Si 25.78; N 17.16. 

Hea:ing of Phenyldimethoxyaminosilane. 4.13 gofC6Hs(CH30)2SiNH 2, with bp 66-68 ~ 
(i mln) and nD z~ 1.4980, was heated in a flask under reflux for 8 h at 180-190 ~ The evolved NH 3 was ab- 
sorbed in water and titrated. 0.081 g of NH 3 was evolved during this time. The rate of NH 3 evolution was 
insignifica~Lt on further heating: thus in 9.5 h another 0.007 g of NII 3 was evolved. The reaction products 
were fractionally distilled in vacuo. The following fractions were isolated: I- bp 65-70 ~ (I ram), 1.82 g, 
nD 2~ 1.4745; II -- bp 161-183 ~ 0.62 g, nD2~ 1.5120; III- bp 265-275 ~ (I mm), 0.6 g. 2.01 g of viscous prod- 
uct remained in the still pot. Literature data for C6HsSi(OCH3)3: bp 103 ~ (20 ram); riD2~ 1.4734. 

Hea~:ing of Phenyldiethoxyaminosilane. 7.05 gof C6Hs(C2HsO)2SiNH2, withbp 87-89 ~ 
(i ram-) and nDzu 1.4840, was heated at 180-190 ~ for 22 h. 0.082 g of NH 3 was evolved during this time. The 
following fzactions were isolated by fractional distillation" I - bp 230-234 ~ (760 ram), 2.61 g, nD 2~ 1.4632; 
II- bp 160--165 ~ (i ram), 0.72 g, nD2~ 1.4891; Ill- bp 230-240 ~ (i mm), 0.77 g; IV- bp 260-262 ~ (I ram), 
0.38 g. 1.39 g of substance remained in the still pot. For fraction II: Found %: C 58.37, 58.45; H 6.84, 
6.98; Si 14.~0, 14.59. C2HsO[C6HsC2HsOSiNI-I]2H. Calculated %: C 57.41; H 7.40; Si 14.90. Literature data 

for C6HsSi(OC2Hs)3: bp 233-234 ~ (760 ram), and nD2~ 1.4620. 

Reaction of Triphenyltrimethoxycyclotrisilazane with KOH. A mixture of 6.09g 
of [C6HsCH--'--~OSiNH] 3 and 0.05 g of KOH was heated for 40 rain at 120 ~ The evolution of NH 3 began at 170 ~ 
Further heating led to the liberation of small amounts of benzene (two drops), while the liberation of phen- 
yltrimethoxysilane was observed at 270 ~ the total amount of which was 1.81 g, bp 202 ~ (760 mln), riD2~ 

1.4714. NH 3 liberated during reaction was 0.07 g. 

Reaction of Triphenyltriethoxycyclotrisilazane with KOH. Amixtureof7.28g 
of [C6HsC2HsOSiNH] 3 and 0.07 g of KOH was heated at 120 ~ for 1 h. Then the temperature was raised grad- 
ually and the liberation of NH 3 was observed at 160 ~ and of benzene at 230-240 ~ the total amount of which 
was 0.3 g. Further increase in the temperature up to 280 ~ led to the liberation of phenyltriethoxysilane, 

with bp 233~-236 ~ and nD2~ 1.4589, in an amount of 2.43 g. The amount of evolved NH 3 was 0.086 g. The 
still residue represented a brittle glassy mass, soluble in organic solvents. 

Rear of Trimethyltriethoxycyclotrisilazane with KOH. A mixture of 3.45g 
of [CH3C2HsDSiNH]3 and 0.04 g of KOH was heated, gradually raising the temperature up to 135 ~ NH 3 be- 
gan to be e~olved at this temperature. Further heating at 145-160 ~ led to the liberation of methane in an 
amount of 0.036 g. The liberation of methyltriethoxysilane began at 210 ~ bp 142 ~ and nD2~ 1.3860 (litera- 
ture data: bp 143~ and nD 2~ 1.3860). Its amount was 1.02 g. A solid solublepolymer remained in the stillpot. 

CONCLUSIONS 

i. A study was made of the ammonolysis of some organoalkoxydichlorosilanes and it was established 
that, togeth~r with the formation of cyclic products, exchange reactions take place, which lead to the forma- 
tion of orgaaoalkoxyaminosilanes and linear products. 
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2. A study was made of the inductive effect  of e lec t ronegat ive  subst i tuents  in o rganoa lkoxycyc lo-  
s i l azanes  on the spec t roscopic  c h a r a c t e r i s t i c s  of the S i - N  bond in these compounds,  and also in some 
other  organocyelos i laz  anes.  

3. On the bas i s  of the in f r a red  and NMR spec t r a  i t  was es tabl ished that the conformat ion of the 
s i lazane r ing in organoalkoxycyclos i lazanes  is fixed, in cont ras t  to the o rd inary  o rganocyc los i l azanes ,  
which is  apparent ly  due to the fo rmat ion  of hydrogen bonds between the oxygen of the alkoxy group and the 
hydrogen of the NH group.  

4. A study was made of some  of the pecu l ia r i t i es  of the reac t ion  of organoalkoxycyclos i lazanes  with 
nucleophilic r eagen t s .  
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