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Prev ious ly  we had repor ted  the synthesis  of the 1- (ch loroa lkyl ) -s i la t ranes  [1] and 1-(bromoalkyl)-  
s i la t ranes  [2]. The p resen t  paper  is devoted to the synthesis  of the previously unknown 1-( iodoalkyI)-sf la-  
t ranes  and their  compar ison  with the cor responding  chloro and bromo der ivat ives .  

F o r  this purpose we synthesized the difficultly access ib le  (iodoalkyl)trialkoxysilanes I(CH2)nSi(OR)3 (R 
= CH 3, CzH~, n = 1 --3) [3], which were reac ted  with tr iethanolamine [2] by the following scheme:  

I(CH2)~ Si(0R)3 -t- (HOCH2CH~)aN -~ 3 R0H 

q- I(CH~),~ Si(OCH2CH2)3N 

R=Alk, n = l ,  3 

We were unable to obtain l - ( f l - iodoethyl)s i la t rane by this procedure .  An attempt to obtain the 1- 
( iodoalkyl)si latranes by the exchange react ion of the l - (ch loroa lky l ) s i l a t ranes  with NaI proved unsuccessful ,  
s ince the (chloroalkyI) tr ialkylsi lanes and (chtoroalkyl) tr ialkoxysilanes are  converted to the cor responding  
iodo derivat ives  when they a re  reacted  with metal  iodides.  

The 1-( iodoalkyl)s i la tranes a re  e i ther  white or  yellowish crysta l l ine  compounds that are  odor less ,  
soluble in acetone,  ethanol, CHC13, DMSO or  DMF, and insoluble in ether ,  hydrocarbons  or  water .  The 
solubility of the 1-(haloalkyl)s i la tranes increases  with increase  in the length of the hydrocarbon chain be-  
tween the halogen and sil icon a toms,  and also with increase  in the a tomic number  of the halogen. * 

The (f luoroalkyl)s i la tranes,  which will be the subject  of the next communication,  exhibit anomalous 

p roper t i e s .  

TABLE i. 

I(CH~)3 

ICHs 
BrCH~ 
CICHu 
CI(CH2)3 

CH3 

(Iodoalkyl)si latranes andThe i r  Analogs RSi(OCH2CH2)3N 

Mp, *C 

167---i68 

191--192 
t99--200 
2ii--2t3 
t30~t3t 

151--t52 

Frequencies of stretching vib- 
vibrations, cm -t 

~CX 

545 

530 
56O 
710 
734 

vSi~ N 

594 

58O 
590 
572 
58O 

57O 

vSiOG 

799, t018, 110( 

795, 1020, 109~ 
800, t025, 1095 
770, 1030, t09C 
800, 1020, ll0~ 

772, t020, 1095 

[,Dso~ 
aag/kg' 

29 

890 
9t6 

2800 
2240 

3OO0 

Chemical shifts, 
r ,  ppm 

cH2X OCH, CH2N 

9,54 (a) 6 ,22  7,17 
8,o4 (~) 
6,78 (7) 
8,10 6,14 7,10 
7,69 %t6 7,ti 
7,34 6,t6 7,tt 
9,48 (a) 6,2t 7, t8 
8,14 (,a) 
6,5i (~) 
io,12 6,22 7,21 

*The toxicity was studied by A~ T. Platonova, V. V. Bublis, and S. K. Suslova on white 
mice by the intraperitoneal injection of Tween emulsions. 
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The toxicity of the haloalkylsilatranes increases in the same order, while both their melting point and 
hydrolytic stability decrease (Table 15. 

The IR spectra of the l-(iodoalkyl)silatranes resemble the spectra of the corresponding chloro and 

bromo derivatives [2, 4] (see Table 15. A change in the nature of the halogen atom in the a-haloalkylsila- 

tranes is practically without effect on the position of the USi~ N and ~SiOC frequencies, which remain the 
same as in silatrane itself and the l-(haloalkyl)silatranes are also practically the same as the spectra of 
the correspondin~ alkylsilatranes [5]. However, for the l-(~-haloalkyl)silatranes a linear relation is ob- 
served between the chemical shift of the protons of the XCH2Si group and the eleet ronegativity of the X sub- 
stituent (see Table 15. 

EXPERIMENTAL METHOD 

The IR spectra were obtained on a UR-20 spectrophotometer (as KBr pellets and CHCI 3 solutions)o 
The NMR spectra were taken on a Tesla BS487B spectrometer (80 MHz), using CHCI 3 as the solvent, and 
HMDS and eyclohexane as the internal standards. 

(Iodomethyl)trimethoxysilane (It. With vigorous stirring, to a refluxing solution of 48.3 g (0.32 mole) 
of ignited Nal in 450 ml of absolute acetone was added 50.0 g (0.29 mole) of (chloromethyl)trirnethoxysilane 
in drops. The mixture was refluxed for 29 h and then the acetone was distilled off. The salts (NaCl + Nal) 
were separated, while the residue was vacuum-distilled over powdered copper. We obtained 48.6 g (63.5%) 
of(I) with bp 74-75 ~ nD 2~ d42~ Found: C 18.54; H4.35; Si10.87; 148.58%; 
IV[R44.97. C4HIIO3SiI. Calculated: C 18.32; H4.22; Si10.71; I48.41~; MR45.62. 

(T-Iodopropyl)trimethoxysilane (H). In a similar manner, a solution of 23.0 g (0~15 mole) of Nal and 
30.4 g (0.15 mole) of (7-chloropropyl)trimethoxysilane in 300 ml of acetone was refluxed for 3 h to give 
17.5 g (39.5~ of (II) with bp 79-80 ~ (2 mm); nD 2~ 1.4714;; d42~ 1.4755. Found: Si 9.81; I 43.78%; MR 
55.01. C6HisO3Sil. Calculated: Si 9.68; I43.73%; MR54.92. 

1-( Iodomethyl )s i la t rane  (HI). A solution of 20.0 g (0.076 mole) of ( iodomethyl) t r imethoxysi lane~ 
11.4 g (0.076 mole) of t r i e thanolamine ,  and 0.1 g of KOH in 20 ml  of o-xylene  was heated  until  the f o rmed  
methanol  ceased  to dis t i l l .  Then the hot reac t ion  mix tu re  was t r ea t ed  with 20 ml  of hexane.  The obtained 
c r y s t a l s  were  sepa ra ted ,  washed with hexane,  and dr ied  in vacuo.  We obtained 9.4 g (39~5 of (HI) with mp 
187-188 ~ (CHCl3--heptane).  Found: Si 9.12; I 42 .94~ .  C~HI4NO3SiI. Calculated: Si 8.9;  I 40.32%. 

1 - (7 - Iodopropy i ) s i l a t r ane  (IV). In a s i m i l a r  manne r ,  f rom 23.2 g (0.08 mole) of (7 - iodopropyl ) t r i -  
methoxys i lane ,  0.2 g of KOH, and 11.8 g (0.08 mole) of t r ie thanolamine  in o-xylene we obtained ].5.0 g 
(54.4%) of (W) with mp 167-168 ~ (CHC13--heptane). Found: Si 8.61; I 36.38%. CgHisO3NSiI. Calculated:  
S i 8 . 1 2 ;  I 36 .80 %:  

CONCLUSIONS 

The prev ious ly  unknown 1- ( iodoalkyl )s i la t ranes  I(CH2)nSi(OCH2CH2)3N (n = 1, 3) were  synthes ized .  
The i r  IR and NMR s pec t r a  were  studied, and a lso  the i r  toxici ty.  The obtained r e su l t s  were  c o m p a r e d  with 
the co r re spond ing  data for  the 1- (ch loroa lkyl ) -  and 1 - (b romoa lky l ) s i l a t r anes .  
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