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Abstract 

Trimesitylazidosilane (1) and three new azidodisilanes, Mes,Si(N,)SiPh ,-t-Bu 
(2) Me,Si(N,)SiMes,-t-Bu (3) and i-Pr,Si(N,)SiMes,-t-Bu (4) were prepared and 
photolyzed at 254 nm. Compound 1 photolyzes in glassy 3-methylpentane (3-MP) at 
77 K or in 3-MP solution at - 140 o C to Mes,Si=NMes (5) and a C-H insertion 
product 6. Compounds 2-4 photolyze in 3-MP at low temperatures to give stable 
solutions of silanimines, R,Si=NSiR,R’. Photolysis of 1-4 in the presence of 
alcohols yields alkoxyaminosilanes. 

Introduction 

Most molecules containing Si=N double bonds (silanimines) are thermodynami- 
cally unstable since two Si-N single bonds are lower in energy than one Si=N 
double bond. This, coupled with the low barrier to unhindered silanimine dimeriza- 
tion, for many years limited the scope of silanimine chemistry to the study of 
reactive intermediates [l]. Recent progress in this field includes the generation of 
two silanimines in hydrocarbon glasses at 77 K [2,3]. In addition, silanimines have 
also been isolated at room temperature and characterized by X-ray crystallography 
[4-61. 

In this paper, we describe the preparation of several silanimines via the photoly- 
sis of hindered organosilyl azides. The photochemistry of each of these compounds 
l-4 was investigated in a 3-methylpentane (3-MP) glass at 77 K and in solution at 
low temperatures. 

* Dedicated to Colin Eabom, in recognition of his outstanding contributions to silicon chemistry over 
many years, with warm personal regards. 
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Mes,SiN, Mes,Si-- SiPh :-t-Bu 

A, 

(1) (2) 

Me,SiSiMes,-t-Bu (i-Pr):SiSiMes,-t-Bu 

A 1 2 c 

(3) (4) 

(Mes = 2.4.6-trimethylphenyl) 

Results and discussion 

The synthesis of each azide was straightforward and is illustrated in Scheme 1. 
.4. Photochemistry of trimrsir~lazidosiiune (1). Irradiation of Mes:SiX-i (1) ~II a 

3-methylpentane glass (LX. 1.S x 10 -’ ,;M) at 77 K led 10 an intense ysllou 
coloration of the glass. and analysis by UV-visible spectroxxq~~ showed that ihrcc 
new absorptions were produced at 257, 2Y6, and 444 nm (Fig. I !. 1.11~ ratro of the 
intensity of the 296 nm band to the 444 nm band remained constant as ;I function ~;i 
photolysis time. which is consistent with the assignment of bt>th bands 11) one 
species. When the yellow glass was annealed. the 2Y6 and 444 nm ,xhaor-ptions 
shifted to 278 and 429 nm. respectivelv (the 257 nm had was unaffccterl b\ 

annealing). 
When the 3-MP glass was melted and the solution u’as wsrmrd, ail three txmds 

persisted up to --- 125°C’. Above this temperature the 278 nm and 429 nm maxima 
rapidly diminished. The 257 nm band remained unchanged even after ~arminp 10 

room temperature and recoolin g 10 77 K. 'These rewl~x indicate: that L\LO prcxiucta. 
one stable and one thermaliv unstable. are formed in the ph(>t<_\iy>i> ,-bS E .it 7’ K. 

Scheme 1. Sythetrc routes to hindered azdlosilanc~ I- 4 
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Fig. 1. The UV-visible spectrum that results on photolysis of trimesitylazidosilane (1) in 3-MP at 77 K. 

To determine the structure of the photoproducts, 1 was irradiated in a glass 
containing 0.5% EtOH as a trapping agent. In these experiments, the same three UV 
bands were formed, but those at 296 and 444 nm immediately disappeared on 
annealing. Again, the 257 nm band was unaffected by increasing temperature. 
Analysis of the photolysate by GC-mass spectrometry and ‘H NMR showed that 
only two products were formed, the alkoxysilazane 7a and the C-H insertion 
compound 6, in a ratio of l/2 (eq. 1). Analogous results were obtained when 
t-BuOH was used as a trapping agent. 

hv , 254 nm 
Mes3SiN3 h MesZSi =NMes 

3-MP , 77 K 
(1) (5) 

I ROH 

Si-N 

Me<1 \ 
Mes H 

(6) 

MesZSi - NMes 

I I 
RO H 

(7a: R = Et ; 

7b : R = t-Bu 1 



Based on this evidence, we assign the siianimine 5 as the species responsible for 
the 296 and 444 nm absorptions. The hypsochromic shift observed in each band on 
annealing the glass is tentatively attributed to a matrix effect. The silanitninc could 
be generated in a twisted or other high energy conformation that does not relax to 
its ground state geometry until the constraints of the giash are removed. The 257 nm 
band is due to the stable c’- H insertion compound 6 [‘*,8* 1. 

A yellow solution of 5, admixed with 6, was prepared by the photolysis of 1 in 
3-MP at - 140°C. The UV-visible spectrum of t.his solution wa:, identical to that 
obtained upon warming a mixture of 5 and 6. which had been generated at 77 133 
K. Addition of EtOH rapidly discharged the yellow color and resulted in the 
formation of a l/2 mixture of 7a and 6. Warming the :~ellow \olution aho\,i: 
- 125 “C led to loss of c&ration and addition of F’tOH at rhis pcjint did not 
produce 7a. Thus, the silanimine appears to he stable at !<)a temperaturch in 
solution, as well as in a 3-MI’ glass at 77 K. 

Mixtures of 6 and 7a or 7X9 were also made by photolysis of 1 in 3-MI-” containing 
EtOH or t-BuOH at room temperature. Analysis of each product mixture t-+ ‘II 
NMR, after addition of internal standard, revealed that ia and 7h u-ert: each 
produced in ca. 30% yield. The C- I-i insertion compound wa\ formed in 55V yield. 
showing that regardless of temperature, 6 is the major prodnct in the ph~~tol~sis of Ii 

[9 * I. 
H. Photochemistry of Me.r,.Si(A~~)SiPh ,-t-B14 (2). 

presence of alcohols at temperatures ranging from 
The photoi?& of 2 in the 

- 140 3 C to room temperature 
gave only one product, the alkoxydisilazanes resulting from aic~trhoi addition to 
silanimine (8) (eq. 2). The products 9a--9c were formed tn 80 to 857 vield and. from 
the ‘H NMR spectrum of each compound, it is clrar that ~;!i- only the silvl 
substituent undergoes migration to nitrogen and (hi no C’-- H inxcr-tion occurs. 

Photoiysis of 2 in 3-p14P solution at temperatures ranging from 140 to 125$C 
resulted in the formation of a faintly orange soiutlon c~i’ 8 {hat immediatei\ 

hV 
Mez.1’51 -SIP~~-~-B~ 

I 

-----+ [Me!+SizzNSiPh?-t-B”] 
3-MP / ROH 

solution 
N3 

(81 

Mes2 SI ---NSI Phi-t_BU 

I i 170 H 
(9a: R=t-Bu; 

9b : R .z 1-P: 

9c. 4 = Et ! 

(2) 

* Refrrence numbers with asterisks mdicnte notes 111 the liqt nf references. 
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hv 
R2Si -SiMesZ-t-Bu 

I 
------+[ R2Si 

3-MP 
=NSiMes2-t-Bu] 

N3 t-BuOH (10a .lOb) 

(3:R =Me; 

4: R = i-Pr) 

I 

R2Si -NSiMes2-t-Bu 

I I 
t-BuO H 

(3) 

(lla: R = Me ; 
llb: R = i-Pr) 

decolorized upon addition of i-PrOH or EtOH. Analysis of the crude reaction 
mixture by ‘H NMR confirmed that, in addition to unphotolyzed 2, the only 
compound present was the alkoxydisilazane 9b or 9c, respectively. Warming an 
orange solution of 8 to -78O C for 20 minutes, followed by addition of i-PrOH, 
gave unphotolyzed 2, a small amount of 9b, and unidentified decomposition 
products. Thus, it appears that the silanimine 8 is modestly stable for brief periods 
of time at temperatures up to - 78 o C. 

The photochemistry of the azidodisilane was also investigated in 3-MP at 77 K. 
Under these conditions, no new bands appeared in the UV-visible spectrum, and 
when the glass was doped with EtOH, 9c was not formed. 

C. Photochemistry of azidodisilanes 3 and 4. The photochemistry of both 3 and 4 
paralleled that of 2. Photolysis in the presence of t-BuOH at various temperatures 
gave lla or lib, respectively (80-83%, eq. 3). 

Photolysis of 3 in 3-MP solution at - 14O’C resulted in the formation of a 
yellow solution of the silanimine (10a) [lo]. Addition of t-BuOH at this point 
immediately discharged the yellow color and ‘H NMR and GC analysis of the crude 
photolysate showed that the only product formed was lla. A yellow solution of 10a 
rapidly decolorized upon warming to temperatures above - 100°C; addition of 
t-BuOH at this point did not give lla. Similar results were obtained in the 
photolysis of the di-i-propyl derivative 4. Neither silanimine (10a or lob) survives 
temperatures above - 100 o C. 

Irradiation of 3 in a 3-MP glass at 77 K produced no new bands in the UV, nor 
was lla produced when the glass contained t-BuOH. The azide did indeed undergo 
decomposition, as witnessed by the formation of a new compound detected by 
GC-mass spectrometry (M+ m/z 395). The structure of this compound is not 
known, but is probably an intramolecular C-H insertion compound analogous to 6. 

When photolyzed in solution, each of the azidodisilanes undergoes a clean 
migration of the silyl substituent from silicon to nitrogen, forming N-silylsilan- 
imines 8, lOa, and lob. The following explanation, based on the photochemistry of 
alkyl azides, is offered to account for these observations. 

In 1971, Abramovich and Kyba 1111 published evidence implicating that the 
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photochemical decomposition of alkyl azides to give it-nines does not proceed via a 
nitrene intermediate, i.e. migration of an R group from carbon to nitrogen occurs 
simultaneously with loss of N,. Further, these authors postul:tted that the migrating 
R group is perpendicular tir the departing N, moiecule. It’ ;L 4milar mcchani~m !s 
operative in the decomposition of our ar.itlodiailanei. then the ~iE?iot~ stii;on i~)nil 
would have to be perpendicular to the N(Zj N(?j bc,nt?. Tl11~ v.oI.~~L~ ;11ign the Si -5 
bond with the I_’ orbital on hi I 1. 

St 

/ 
N(l)-N(2)-N(3) 

Si 

An X-ray structural analysis of 2 [12] reveals that the SiL Si-- N( 1) -N(l) torsion 
angle is 103.0 O, a value quite close to the perpendicular arrnngcment requned for 
migration to occur [ 13*]. Wt: therefore propose that Ri-ilvlsilanilnines result from a 
migration (with simultaneous loss of iv,) in the excited state c)f the ;uidodisilanc 

and not from an intermediate nitr’ene. 
Bertrand and coworkers have recently proposed [16] that the excited state of 

azidosilanes gives rise to both silyl nitrene and silaniminr interrnediatcs. and that 
the former does not undergo rearrangement to silanimiur (eq. 4). Our hypothesis is 
consistent with this scenario if replacement of an R group in eq. 4 with a silyl 
suhstituent results in the more rapid formation of silanimine relative tl’ nilrcnr (i.e.. 
k, =;, k, ). 

Np 

“t 
R'H /R’ 

Rc3SiN : ------+ RjSiN 

I I \ti 
k! 

R’H 
R+=NR ------a no reaction 

Experimental 

Gene4 d&u. Unless otherwise noted. ‘H NMR (in benzene-d,) and ‘-‘c‘ NMR 
(in chloroform-d) spectra were measured on Bruker WP-270 and AM-500 instru- 
merits, respectively. Analytical GC was done on a Hewlett Packard SP90A instru- 
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ment equipped with a 0.53 mm x 15 m open tubular column coated with 5% phenyl 
methyl silicone and a 3390A integrating chart recorder. Preparative GC was done 
on a COW-MAC model 550P instrument equipped with a l/4” x 3’ column packed 
with 5% Dexsil 400 on Chromosorb W/AW/DMCS. The GC columns were 
pretreated with hexamethyldisilazane immediately prior to injection when necessary. 

High resolution mass spectra were measured on a Kratos MS-80 instrument. 
GC-MS were recorded on a Kratos MS-25 instrument interfaced with a Carlo Erba 
capillary GC. Data are reported as m/z ratios with percent relative intensities in 
parentheses. Infrared spectroscopy was carried out on a Beckman Acculab 7 
spectrophotometer. Values are reported in cm-‘. 

Alcohols were distilled from the corresponding sodium alkoxide. Solution photo- 
lyses were conducted on dry, degassed samples in quartz tubes in a Rayonet 
RPR-100 Photochemical Reactor equipped with 254 nm lamps. Low temperatures 
were maintained by a cold stream of nitrogen and monitored by a calibrated 
thermocouple. Glass experiments were conducted in Suprasil cuvettes immersed in a 
quartz Dewar vessel filled with liquid nitrogen. 

All reactions were conducted under an atmosphere of dry nitrogen in oven-dried 
glassware (12-24 h, 150 o C, assembled hot under a flow of nitrogen). Solvents were 
dried appropriately and distilled immediately prior to use. Chlorosilanes were 
distilled from K JO,. 

Melting points are uncorrected. Elemental analyses were performed by Galbraith 
Laboratories, Inc., Knoxville, TN. 

Mesityllithium etherate, MesLi . Et,O. A one liter 3-necked flask was equipped 
with a condenser, 500 ml dropping funnel, and a magnetic stir bar. To the flask was 
added bromomesitylene [17] (50.0 g, 0.25 mol) and 250 ml of Et,O. A hexane 
solution of n-BuLi (1.5 M, 0.38 mol) was cannulated into the addition funnel and 
slowly added to the aryl bromide. A colorless precipitate soon formed and, upon 
completing the addition, the suspension was stirred for 8 h. The suspension was 
then transferred with a wide-bore cannula to an enclosed glass frit and filtered. The 
resulting colorless solid was washed several times with hexane to remove any 
unreacted n-BuLi and dried in a vacuum until the weight remained constant. The 
yields of MesLi . Et,0 ranged from 80-95s. 

Trimesitylsilane, MesJiH. A 500 ml, 3-necked flask was equipped with a 250 
ml addition funnel, a condenser, and a magnetic stir bar. To the flask was added 
MesLi . Et 2O (42.7 g, 0.21 mol) and 150 ml of benzene. To this stirred suspension 
was added dropwise trichlorosilane (9.0 g, 0.07 mol) in 150 ml of benzene. After 
heating to reflux for 12 h, the mixture was filtered and the benzene removed by 
distillation. The residue was taken up in Et,O, washed with water, dried over 
MgSO,, filtered, and rotary evaporated. Recrystallization from acetone afforded 
Mes,SiH (13.6 g, 53%): m.p. 194-195°C (lit. 192°C [18]); ‘H NMR (CDCl,) 6 
6.78 (s, 6H), 5.76 (s, lH), 2.26 (s, 9H), 2.12 (s, 18H); HRMS: m/z 386.2434 (M+, 
11, calcd. for C,,H,,Si 386.2421) 385(3), 371(3), 267(30), 266(100), 147(73). 

Trimesitylchlorosilane, MesJiCl. A mixture of Mes,SiH (7.1 g, 18 mmol) and 
PCl, (4.2 g, 20 mmol) in 100 ml of carbon tetrachloride was heated to reflux in a 
250 ml flask. After 24 h, the Ccl, was removed in a vacuum and the yellow residue 
taken up in hexane and filtered. The solution was washed with water (the chloro- 
silane does not undergo hydrolysis) and then with dilute NaHCO, until the aqueous 
layer was non-acidic. After three more water washes, the organic layer was dried 
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residue that was purified by Kugelrohr distillation to give Mes,SiHCl (41.5 g, 74%): 
m.p. 65568°C (lit. 63-64°C [22]); ‘H NMR: 6 6.63 (s, 4H), 6.35 (s, lH), 2.42 (s, 
12H), 2.03 ppm (s, 6H); IR (KBr): 2192, 1600; HRMS 302.1261 (M+, 0.2, calcd. for 
C,,H,,SiCl 302.1252), 266(5), 120(67), 105(100) cm-i [19*]. 

Dimesitylj7uorosilane, Mes,SiHF. A mixture of Mes,SiHCl (17.9 g, 59 mmol), 
KF (5 g, 86 mmol), and 200 ml of acetonitrile was magnetically stirred in a 500 ml 
flask until the reaction was found to be complete by GC. Following solvent 
removal, the salts were extracted overnight with hexane in a Soxhlet extractor. 
Recrystallization from hexane gave Mes,SiHF (13.4 g, 80%): m.p. 123.5-126.O”C; 
‘H NMR: 6 6.66 (s, 4H), 6.25 (d, J 53.3 Hz, lH), 2.38 (d, J 1.5 Hz, 12H), 2.05 ppm 
(s, 6H); HRMS: m/z 286.1547 (M+, 21.7, calcd. for C,,H,,SiF 286.1553) 271(15), 
166(33), 165(10), 120(100). 

t-Butyldimesitylsilane, t-BuMes,SiH. A 100 ml flask was equipped with a con- 
denser and a magnetic stir bar. Mes,SiHF (5 g, 17.5 mmol) and 40 ml of pentane 
were added to the flask, to which was subsequently added 17.9 mmol of t-BuLi (1.7 
M in pentane) via syringe. The resulting solution was heated to reflux for 8 h. A few 
drops of a saturated NH,Cl solution were then added to the flask and the organic 
layer was washed with water, dried over MgSO,, filtered, and rotary evaporated. 
Recrystallization from acetone gave t-BuMes,SiH (5 g, 88%): m.p. 118.5-1-19.5 o C; 
‘H NMR: S 6.74 (s, 4H), 5.19 (s, lH), 2.46 (s, 12H), 2.09 (s, 6H), 1.24 ppm (s, 9H); 
HRMS: m/z 324.2274 (M+, 2.5, calcd. for C,,H,,Si 324.2265), 267(74), 57(100). 

t-Butyldimesitylchlorosilane, t-BuMes,SiCl. A mixture of t-BuMes,SiH (4 g, 12 
mmol), PCl, (5.1 g, 24 mmol), and 50 ml of carbon tetrachloride was brought to 
reflux in a 100 ml flask for 12 h. The solution was then cooled and solvent removed 
in a vacuum. Hexane was added to precipitate the excess PCl,. After filtration, the 
hexane was washed with water, followed by dilute NaHCO, until the washes were 
non-acidic (the chlorosilane does not hydrolyze). Two recrystallizations from hexane 
afforded t-BuMes,SiC1(2.7 g, 63%): m.p. 122.0-123.0 o C; ‘H NMR: 6 6.65 (s, 4H), 
2.42 (s, 12H), 2.04 (s, 6H), 1.31 ppm (s, 9H); HRMS: m/z 358.1887 (M+, 0.1, calcd. 
for C,H,,SiCl 358.1883), 301(100), 238(2.3). 

1,l -Dimethyl-2,2-dimesityl-2-t-butyldisilane, Me,SiHSiMes,-t-Bu. A 250 ml, 3- 
necked flask was equipped with an overhead stirrer. To the flask was added 
t-BuMes,SiCl (5 g, 14 mmol), Me,SiHCl (16.5 mmol, Petrarch), and 100 ml of 
THF. The solution was stirred and cooled with an ice bath while Li wire (0.22 g, 32 
mg-atom) was cut into small pieces directly into the flask. The solution was stirred 
overnight and the resulting suspension was filtered through a plug of glass wool to 
remove unreacted Li. The THF was removed on a rotary evaporator and replaced 
with 100 ml of hexane. The hexane was washed with water to remove the LiCl, dried 
over MgSO,, and filtered. After solvent removal, the disilane (4.4 g, 86%) was 
recrystallized from abs. EtOH: m.p. 125.5-126.O”C; ‘H NMR: S 6.72 (s, 4H), 4.35 
(sept, J 4.4 Hz, lH), 2.32 (br s, 12H), 2.10 (s, 6H), 1.28 (s, 9H), 0.22 (d, J 4.4 Hz, 
6H); HRMS 382.2505 (M+, 1.5, calcd for C,,H,,Si, 382.2512) 325(75), 205(g), 
177(52). 

(i-Pr),SiH-SiMes,-t-Bu was synthesized in the same fashion from (i-Pr),SiHCl 
[23] and was recrystallized from hexane: m.p. 93.5-95.5” C; ‘H NMR: 6 6.72 (s, 
4H), 4.22 (s, lH), 2.35 (bf s, 12H), 2.09 (s, 6H), 1.34 (s, llH, t-Bu + Me&H), 1.23 
(d, J 7.1 Hz, 6H), 1.03 ppm (d, J 7.4 Hz, 6H); HRMS: m/z 438 (M+, not 
observed), 381.2452 (M+ - 57, 8.2, calcd for CZ4Hj7Si2 381.2434), 323(19), 177(100). 



196 

I.I-Dial~~~l-2,2-dimesit~~~-2-t-b~~t~i~~hloro~~ilane.~, R,SiC’ISiMes.-t-flu (R = Mc, i-f?!. 
These compounds were synthesized from the above silanes (vieIds 80 9OQ) in tht: 
same manner as Mes,SiC1 and t-BuMeszSiCI and were characterized as follovvs. 
MezSiCI--SiMesz-t-Ill: recrystallized twice from acetone, mp. 1 S*T.ii I X7.5” C’: tlw 
‘I-I NMR of this compound consists of a sharp singlet for cxh methyl gt-oup (e\ccpr 
t-Bu) at probe temperature S 6.79 (s. 2H). 6.61 (s. 1Hj. 6.56 !\i, IIt). 2.7t). 2.19. .3.00, 
2.06. 1.99. 1.81, 0.58. 0.42 (s. 3H each), 1.36 pprn (a. 9H). HKMS: ~r,;.z 41h.?I.?^’ 
(M I. 0.2. calcd. for C,,H,,Si,CI 416.2122). 401(! ). ?59!49~. .:X1( 1 J. 324(J). 177/100) 
[ I 9 * 1. ‘To eliminate the pi)ssihility that a rearrangement Itad cxxrirred ill thi\ 
reaction. a small amount c,t” the> chiorodisilane was reduced vj~th t,i +Ufl, TV Five 
hack MeZSi~-T--SiMes,-t-Ru 

(i-Pr)zSiC1 SiMes,-t-Bu vva.4 recrystallized twice frnm acetone: t11.p. 

154.0 -154.S”C; the ‘H NMR spectrum of this compound exhibited vcrv broad 
resonances at probe temperature. 6 6.83. 6.80, 6.61, 6.54 (171. Y,, ArHj. 2.X:. 2.62. 2.0s. 
2.07, 1.91. 1.87 (br s, ArMc). 1.44 (s, 9H). 1.34, 1.29, 1.09. (1.37 ppm (1-r s). 

Azidodisilane (3) was recrystallized from acetonitrile: n2.p. 92.0- 93.0” C: ’ ff 
NMR: 8 6.79 (hr s. 2H). 6.60 (br s. 2H). 2.60. 2.57. 1.98. 1.83. 0.31. 0.25 (br \. 3H 
each). 2.08 (br s. 6H). 1.27 ppm (s, 9H): HRMS: m,/: 42.1 (IV -. not observed). 
395.2472 ( M* ~-- 38, 0.6. calcci. for C,,HR,Si,N 395.2464). ?XO(S). 3?8(100). 177(5hj. 
Anal. Found: C, 68.18; H. 8.47: N, 9.86. C’,iH,!Sr ~Ni calcd: C’. 6X.03: 1-t. X.80: N. 
9.92q. Gdodisilane 4 was t-ecr~stallized from acetone: n1.p. I ?I .i) 12.0 ” C‘. The 
‘H NMR spectrum consists of ver): broad resonances at prohe temperature. 8: b.78 
(br s. 2H), 6.61 (br s, 2H). 2.67. 2.08. 1.89, 1.27 (br 3. OH). L.37 (3. OH). IO0 (br 5. 

3H), 0.56 ppm (br ‘;, 3Hj: HRMS: VI/-_ 479 ( fV - , ni!t ohserved I, 394.3395 
(M ‘ -- 57. -28, 15, calcd f’c~r C’J4HThSiZN 394.3386). 177(10(I). ,\nai. Found: C‘. 
69.85; H. 9.58: N. X.72. C’-,lf,.,Si .N_, calcd.: C‘. 70.08; k1. 9.~5: N. s.77’1. 

Photoc~hemi~tty cf I. ;2‘nlagneticalllv-stirred solution of 1 i 100 i7ig) in i-niuthyl- 

pentane (3-MP) was photolyxd in the Ruyonet for 3 II (at rotx~ t~mperaturc <)r at 
-~- 90 D Cj. The solution was concentrated in a vacuum and cc-rc,ied tc> effect preciptta- 
tion of 6 as a light yellow. &ghtlv impure solid. The onI> peak> ~)bserv’ed hv ‘H 
NMR. “C NMR and mass spectroscopy are assigned to 6. ‘I-I 5\11R, 8 6.82. 6.74 
(s, IH. ArHj. 6.72 (s, 4H. ArH ). 4.28 (s. 2H. ArC‘N,Nj. I!..% (s. ![I. ~-!21~~Ar?J). 
2.31 (s. 12t-I. 0-,WeArj. 2.10 (4. 3H. ~-~\lrArN). 2.11 ppm (5, 6lI. ib.\lc,Ar): ’ I(’ 
NMR (CD,C12): S 150.9. 143.2. 142.6. 13X.8. 136.1. 134.4. ‘!13.4. 1139.6. 121.6. 50.4. 
73.7. 23.5. 21.5. 21.2 ppm; HRMS: rrz,f; 399.23X? ( ,\I ‘. 3.X. calcd. l‘or C.-F1 :,SiN 

399.2374). 3X4(19). 280(9). 27”)(j), X9(3). 
Trupping of 5 MQth EtOFi. .A solution of 1 (ca. 2 Y 10 ’ M i in ?-Ml’ containing 

5% EtOH was photolyzed iu the Rayonet for 30 min at room temperature. The 
volatiles were removed in a vacuum and (hZeO),Si v.as added ;IS ;I ‘Ii N%1R internal 
standard. The yields of 7a and 6 were found by. integration, Prqxrative <XI farled 
to completely separate these compounds, so it was necelsart tit vvxlrk on ‘t CXY -~SCI- 
latecl sample that was enriched in 7a, hut still contained a in-tall ~IIK~CUII t,E 6. The 

spectrum of 7a was deduced from this enriched sample: ‘H KYfR: 6 6.70 (,L 4H). 
3.64 (y. J 7.1 HL. ZH). 3.53 (hr \. 11-i). 2.42 (s, 12H). 3.24 (i;. hlli. 2.09 (Y. .3H). ‘.i)6 
(a. 6H). 1.13 (t, .J 7.1 Ikk. ‘JH) (ring protons of arvl .~minti grorrp Ihc~~r~xf by 



197 

resonances of 6); GC-MS: m/z 445 (Mf, 39), 326(3), 325(7), 311(100). Similarly, 
the ‘H NMR spectrum of the t-BuOH adduct 7h was obtained: 6 6.66 (s, 4H), 2.54 
(s, 12H), 2.41 (s, 6H), 2.02 (s, 6H), 1.30 ppm (s, 9H) (the aryl and p-Me resonances 
due to the amino mesityl group are obscured by the resonances of 6). 

A mixture of 6 and 7a was produced upon photolysis of 1 (1.5 x lop3 M) in 
3-MP containing 0.5% alcohol at 77 K. The same mixture (ca. two parts of 6 to one 
part of 7a) also resulted when a cold, dilute solution of EtOH in 3-MP was injected 
into a yellow solution of 5 and 6 at - 140 o C. 

Photochemistry of 2. A stirred solution of the azidodisilane (0.42 g, 0.8 mmol) in 
5 ml each of 3-MP and t-BuOH was photolyzed at room temperature until no 
starting material remained by ‘H NMR spectroscopy. The volatiles were removed in 
a vacuum and the residue dissolved in a minimal amount of hexane. Cooling 
afforded a colorless solid (0.25 g, 50%) that was recrystallized from acetone to give 
pure 9a: m.p. 144.5145.O”C; ‘H NMR (CD&l,): 6 7.68 (m, 4H), 7.15 (m, 6H), 
6.52 (br s, 4H), 2.29 (br s, 12H), 2.04 (s, 6H), 1.32 (s, 9H), 1.12 ppm (s, 9H); HRMS: 
m/z 593.3513 (M+, 0.2, calcd. for C,,H,,Si,NO 539.3496), 536(0.3), 521(2), 
480(100), 360(98), 120(31), 105(37); IR (nujol) 3390, 1125, 925. Anal. Found: C, 
76.78; H, 8.58; N, 2.34. C, 76.84; H, 8.65; N, 2.36%. In the same fashion, 9b and 9c 
were obtained upon photolysis of 2 in i-PrOH and EtOH, respectively. The yields of 
the trapped products were determined by NMR integration. 9b (85%): ‘H NMR 
(CD&l,): 6 7.66 (m, 4H), 7.33 (m, 6H), 6.67 (s, 4H), 4.14 (sept, J 6.2 Hz, lH), 2.27 
(s, 18H), 1.20 (d, J 6.2 Hz, 6H), 1.13 ppm (s, 9H); 13C NMR: 6 144.2, 138.8, 137.0, 
135.6, 133.3, 129.8, 129.3, 127.4, 66.5, 28.2, 25.8, 24.5, 21.3, 19.4 ppm; HRMS: m/z 

579.3349 (M+, 0.1, calcd. for C,,H,,Si,NO 579.3340’), 522(22), 480(43), 402(31), 
360(78), 120(55), 105(74). 9c (80%): ‘H NMR (CD&l,): 7.66 (m, 4H), 7.34 (m, 6H), 
6.73 (s, 4H), 3.50 (q, J 7.0 Hz, 2H), 2.32 (s, 12H), 1.11 (s, 9H), 1.06 (t, J 7.0 Hz, 
3H); 13C NMR: 6 144.3, 139.0, 136.8, 135.8, 133.2, 129.8, 129.3, 127.5, 58.5, 27.9, 
24.3, 21.3, 19.4,18.3 ppm; HRMS: m/z 565.3199 (M+, 0.1, calcd. for C36H,17SizN0 
565.3184), 508(29), 480(39), 360(37), 120(15), 105(23). 

The alkoxydisilazanes 9a-9c were also formed when the photolysis of 2 was 
conducted at low temperatures (- 60 to - 140 0 C) in the presence of alcohol and 
when 2 was photolyzed by itself at - 140’ C followed by addition of a cold, dilute 
solution of alcohol. 

Attempts to observe the UV-visible spectrum of 8 invariably failed, even though 
the solutions were faintly orange in color to the eye. This is probably due to the fact 
that, at - 140” C, the solution is turbid and the signal-to-noise ratio is low as a 
result of light scattering. 

Photochemistry of 3 and 4. Alkoxydisilazanes lla and llb were formed in the 
photolysis of 3 and 4, respectively, in the presence of t-BuOH. NMR integrations 
were used to determine the yields of lla and lib, which were isolated by prepara- 
tive GC and characterized as follows. lla (80%): ‘H NMR: S 6.70 (s, 4H). 2.41 (br 
s, 12H), 2.10 (s, 6H), 1.27 (s, 9H), 1.17 ppm (s, 9H), -0.01 (s, 6H); IR (neat): 3380, 
3010, 2960, 2920, 2850, 1725, 1605, 1200, 1050, 940, 850 cm-‘. HRMS: m/z 469 
(M’, not observed), 412.2404 (M+ - t-Bu, 0.3, calcd. for C2,H3,Si,N0 412.2482): 
396(4), 356(29), 236 (100). lib (83%): ‘H NMR: 6 6.72 (br s, 4H), 2.71 (br s, 12H), 
2.10 (s, 6H), 1.35 (br m, 2H), 1.32 (s, 9H), 1.22 (s, 9H), 1.05 (d, J 7.5, 6H). 0.99 ppm 
(d, J 7.2, 6H); MS: m/z 525 (M+, not observed), 381(6), 323(13), 297(15), 
177(100). 
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