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New Azasilatranes: Sterically Induced TrllnSllnnular 
Bond Weakening and Cleavage 
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Recently we reported that azasi latranes 1 and 1 retain their 
structural integrity after undergoing di- or trisubstitution reactions 
on the equatorial NH functionali ties with silyl groups of varying 
bulk (reaction I ).1 Here we report that the greatly augmented 
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steric encumbrances resulting from the stepwise substitution of 

(1) Gilda!, D.: Ycrkpdc, J. G. OrgllflOmltll ll/cs. in prm. 
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T.b~ (, Selected NMR Dua for 3-9 

~ 29Si" (ppm) 
IJSI,C IJSiJ1 

R R' R" SiCH I Si(CH1h (Hz) (Hz) 

J' H H H -tiS.) 66 ,2 5.87 

• SiMc) H H - 56.7 ' .00 , ' .8 , SiMc) SiMcj H -36.2- 3.20 70.0 6,05 

" SiMc) SiMc) Li -35.9 1.76 67 ,., 
7 SiMc) SiMcl M. -2H 3.15 74.9 ,. 
8 SiMc, SiMcl SiMel -25.7 3.16 72.4 ' .5O 

" SiMc) SiMcJ SiMcJ -lOA 6.81 76.8 '.90 
"In C DCt) unless staled otherwisc, . See ref 7. ' 1'101 detcrmincd in this 

intermediatc. '-35.6 in benzenc . • In benzcne. f i n CDICII . 

the N H functions in 3 with bulky groups (Scheme I ) leads to a 
significant weakening of the Si- N ... bond. faci litati ng what can 
be considered to be a retrograde Ss2 reaction. Trimethylsi lylat ion 
of 31 proceeds stepwise to give 4l and S.l ~protonation of 5 gives 
the isolable intermediate 6~ which further silylates to give novel 
8 or alkylates to afford unsymmetrical 7.' 

Normally silatranes possess robust 5i- N •• bonds, displaying 
upfield 195i chemical shifts and AA'MM' IH NMR s~tra for 
their conformationally mobile CHICHI protons down to Jow 
temperatures.6 However, increased substitution of the equatorial 
nit rogens in 3 is accompanied by 195i deshielding and general 
increases in l is;<:: and IJSiIl (Table I). 5uch changes in si latranes 
have been correlated with wea kening of the N.,-5i bond.7- 9 

Unlike other symmetrically substituted azasilatranes, the CH1C H l 
I H NMR resonances of 8 display an ABMX pattern at --600 with 

(2) l~kc"ics , E.: Zelchan. G. I.; Solomennikova, J. J.; Liepin·sh. E. E. : 
Yankovska, I. S.: Mazheika. I. B. 1 . (Jtn. Cht m. USSR 1977, 47. 98. 

(3) A solulion of 10 mmol of 3 in 25 ml of benzene .... as rcacted with a 
mixlure of 30 mmol each of Mc,siC! and EtJN for 12 h al room Icmperaturc 
to givc 5 "'hich was isola ted by t'il1ration of the Et,NHCI formed followed by 
fraC1ional distillation of the Iiltrale. Although monosubstituted 4 was detocted 
spectroscopically. no evidence for Iri silylated product was obsc]"lled (5: bp 
95- 96 ·C/ O. l Torr) . 

(4) Addition of l.I equiv of n·BuLi as a 0.2 M SOlution in heunc to 5.0 
mmol of 5 in 20 mL of hcxane III 50·C for 20 min gave, , fler filtration lnd 
cvaporation. 6 as a ~lorlcss, highly moiSlurc-sell5itivc powdcr (mp 81-85 ·C 
(dem· 

(5) Solutions of 2.0 mmol of 6 in 20 mL of benzene wilh excess ( 10 mmol) 
of Mel and ~leJSiCI. respectively. were reOuxed for 12 h. CoolinS the ruction 
mixture to room temperat urc. followed by filtration of lhe lilhium sail l nd 
fractional diMilJation of the filt rate affordcd 7 and S as a ~IOfless liquid and 
wlid, respectivcly (7: bp 94-96 ·C/ O, ) Torr; 8: mp 101-103 ecl). 

(6) Voronkov. M. G .: OyakO". V. M.: Kirpichcnko. S. Y. J. OrgaMml /. 
O t m. 1981.1J3. 1 

(7) Kupec. E.; Liepin'sh, E. E.; LaJl$ina. A.; Zelchln, G. 1.; Lukevics. E. 
E, J . o,gaMmn Chtm. 19117.349.23. 

(8) Kupec, E,; Liepin'sh, E. E.: Laps;na. A.: Urlanc. I.: Zelc'lan, G. I.: 
Lukcvics. E. J. Organomn Chtm . 1985. 279. 343. 

(9) Sidorkin. F.: PeslunO'lich. V. A.: VoronkO". M, G. Motn. Ruon, CM .... 
1985.23. 491. 
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Figu re I . ORTEP drawing and atomic numberins sch~me for g. 

AA' MM' characteristics becoming fully evident al 100° . 
From the struc ture of 8 (Figure I) determined by X-ray 

means, IO it is evident that the N .. --Cl geometry is nearly trigonal 
pl1lnar (angle sum;; 356.2 (6)") . Although the Si-N .. distance, 
2.775 (1) A. is the longest ever recorded in an azasila trane. I it 
is 24% shorter than the sum of the relevant van der Waals radii 
(3.65 A). II This observation along with the slight upward pro
trusion of N •• (by 0.162 (6) A above the plane of the adjacent 
carbons) and the larger than tetrahedral NSiN angles (av 112.1 
(2)°) suggest the presence of a weak 5i-N .. bond. This weak 
interaction renders N .. sufficiently basic for reaction with 
MeOS01CF) to give 9.'2 The further deshieJding of the 29Si 
NMR signal of the bridgehead sil icon in 9 wi th respect to 8 is 
consistent with the presence of essentially four·coordinate silicon. 

(10) Cr)'5tal data : space group p T (no . 2) a" 9.382 (4) A.I> " 9.640 (4) 
A. r " 14.856 (6) A. ,, " IXU3 {W. fj .. 101,72 (2)·.""\," 106.0S {W. V 
.. 126 1.9 (9) AI. Z .. 2. doole .. 1.06 g/ eml. ,,(Mo Ka) .. 2.36 Cm-I; 3287 
uniquc rcOOClion5 in the +h.2:k.2:/ hemisphere. 1610 obsel"l'«! (F. } > 3.,-{F. l)). 
The choice of tne cent ric space group \"as suggested by intensity statistics and 
was confirmed by sut~essful refinement. The mutlure was solved by dir«t 
methods. The hydrogen atoms were used in idealized posilion$ for struclurc 
faelor eatculalions. and Ihe melhyl groupS werc refincd rigidly ,,'iln C-H 
distancc. of 1.08 A. Refincment of 250 parametcl'$ oonvcrged with agreement 
faclors of R, ., ElF. - F,I/1::F • .. 0.0466 and Rl .. sqrt[Ew(F. - F,)' , 
E .. (F. l)] .. 0.0530. Tbe rcfinemenl wu carried oul wilh the SHELX'!6 
package. 

(1) Boodi. A. J . Ph),s. O t m. \964. 68, 441. It should be r«ognilcd, 
howe_cr. Inal at least three 10"'er values down to 2.69 A have been proposed 
for Ibis distance (Klacbe. G. 1 . OrgaMmt/. Chtm. 1985, 29J, 147. 

(12) Addil ion of 2.5 mmol of Me0 1SCfJ to 2 mmol of8 dissolved in 20 
mL of benzene at )0 ·C produced a colorless pr«ipilate of 9 which was 
renyslall izcd from CHCI) (mp 250--5$ ~C (d«). 
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Some silatranes have beneficial biological actions, while others 
are \0)(ic.6 The biological propenies of the new derivatives reponed 
here a re under investigation. 
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Supplementary Ml terill Alailable: Tables of posit ional and 
anisot ropic thermal pa rameters. bond lengths. torsion angles, 
general displacement expressions, and bond angles and a lis ling 
of lH and IlC NM R data for 4- 9, an elemental analysis for 5. 
and high reSOlution mass spectral dala for 5 and 7- 9 (9 pages): 
table of observed and calculated structure factors (8 pages). 
Ordering information is given on any current masthead page. 
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