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For the synthesis of the diaryldisilanes Ar-SiH2SiH2 -Ar ( la ,  
Ar = phenyl; lb,  Ar = p-tolyl; l c ,  Ar = mesityl; Id, Ar = p- 
anisyl) two convenient preparative routes are reported. The 
ciystal structures of l c  and Id have been determined in X- 
ray diffraction studies; the disilanes have a staggered trans- 
conformation with a crystallographically imposed center of 
inversion. For la-d no photoluminescence phenomena can 
be observed. 1,2-Disila-acenaphthene (2) is synthesized in 
acceptable yield by treatment of 1,8-dilithionaphthalene with 

1 equivalent of 1 ,Z-bis[ ((trifluoromethyl)suIfonyl)oxy]disilane 
Tf-SiH*SiH,--Tf. The crystal structure of 2 has also been de- 
termined by X-ray diffraction. The molecule has no rrystallo- 
graphically imposed symmetry but closely follows the sym- 
metry elements of point group CZv Solutions of 2 exhibit in- 
tense fluorescence in the near UV region at room tempera- 
ture. The fluorescence spectra are discussed in comparison 
with data on acenaphthene and naphthalene. 

Introduction 

Groups with Si-Si bonds arc strong UV chromophors[']. 
As substituents to a x-system they have a marked effect on 
the optical properties of the substrate, and this is widely 
used in optical scnsors, photolithographic and related de- 

The mutual influence of disilanyl units and arene 
n-systems on the photoluminescence has not been system- 
atically investigdtcd, however, and there are very few ex- 
amples in the literature, where this question has been ad- 

As part of our ongoing studies of the intrinsic 
effect of silyl and disilanyl substituents on the optical 
properties of a rene~[~I [~ ] [~ ]  we have now investigated inol- 
ecules where a disilanyl group is bridging two independent 
benzene rings or lhe two fused benzene rings of naphtha- 
lene. I n  order to minimize the influence of substituents at 
the disilane unit, the fully hydrogenated linkage -SiH2- 
SiH2- was introduced. 

7 7  
Z A r - S i H p  + 2 LI Ar-Si-Si-Ar + 2  LiCl ( 1 )  

I I  
H H  

1 a-d 

Ar = phenyl (laj 

p-tolyl (I b) 
mesityl ( Ic)  
p-anisyl ( Id) 

I ,2-Diaryldisilanes Ar- SiH2 - SiH2 -Ar (1) arc acces- 
sible via several synthetic routes, but none of these is very 
satisfactory either regarding the yields of thc products or 
the preparative e f f~ r t [~ l [~ ] .  We have now prepared the coin- 
pounds with Ar = phenyl (Ph, la), p-tolyl (pT01, lb)[91, 
mesilyl (Mes, lc)~"], p-anisyl @-Anis, Id) via convenient 

methods from simple starting materials in more acceptable 
yields and as single crystals. Only the crystal structure of 
l b  was determined previously[9]. The structures of lc,d have 
been investigated in the present study in order to delineate 
any substituent effects on the configuralion, which could be 
relevant for the discussion or the spectroscopic properties. 

1,2-Disila-acenaphtene (2) was first prepared by Cherny- 
ahev et al. in 1971, but the information on the compound 
is very limitedL"1. The Si,Si'-tetrachloro precursor (2a) was 
obtained in small quantities by passing 1 -trichlorosilyl- 
naphthalene and HSiCI3 through a hot tube (650°C). Li- 
AIH4 reduction of 2a gave 2 in low yield. Mclhylation of 
2a (with MeMgI in diethyl ether) aKorded the Si,S" 1 - t etra- 
methyl homologue 2b, the structure of which has been de- 
termined[' '1. 

Preparation, Properties and Structures of 
1,2-Diaryldisilanes 1 a - d 

Starting from chemicals readily available, two preparative 
routes. which were used successfully for other syntheses, 
have now also been cmployed for the present pur- 

Treatment of chloro(pheny1)silane with lithium 
powder in a 2: l  mixture [v/v] of tetrahydrofuran and hexane 
gives a 30'% yield of l a  after a reaction time of 2 h at 20°C 
[Eq. (I)], and for lc,d the yields are similar. Since the pre- 
cursors C1(Mes)SiH2 and Cl@-Anis)SiH2 are less readily ac- 
cessible than CI(Ph)SiH2, compounds lc,d are better pre- 
pared by converting lalb into 1,2-bis[((trifluoromethyl)sul- 
fonyl)oxy]disilane~91~14~. which is then treated with two 
equivalents of the corresponding Grignard reagent [Eq. 
(2a,b)]. The yields for this alternative synthesis are low 
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(10-ZOO/,), but the work-up is easier (Experimental Scc- 
tion). 

, I  

H H  

'.'-- Y L  - 2 MgBrTl 

I d  
Mer = 2.4 6-lrimelhylphenyl 

pAnis i 4-melhoxyphenyl 

Compound l a  is a colorless liquid, while compounds 
lb-d are colorless crystalline solids, stable to air at ambient 
temperature (except for Id), and soluble in most aprotic or- 
ganic solvents. Analytical and mass spectrometry data con- 
firm their composition, and the NMR spectra are proof for 
the connectivities of the atoms (Experimental Section). The 
29Si NMR resonance of lc  at -79.3 ppm shows that the 
silicon atoms of this compound are strongly shielded, pos- 
sibly as a result of steric congestion. This was not con- 
firmed, however, by the structure determination, which re- 
vealed a quite regular molecular geometry. 

Crystals of l c  (at -68°C) are triclinic. space group Pi 
with one molecule in the unit cell, and compound Id crys- 

tallizes monoclinically in the space group P21/r (at -8OOC) 
with two molccules in the unit cell (Table 1). Both lattices 
contain isolated molecules with no sub-van-der-Waals con- 
tacts. The disilanes have the staggered trans conformation 
with a crystallographically imposed center of inversion in 
the middle of the Si-Si linkage (Figures 1, 2). The molecu- 
lar dimensions are very similar, although it appears that the 
bulky mesityl groups are causing a slight lengthening of 
Si-C and even Si-Si bonds. These differences are also ob- 
vious in a comparison with the data for the related 1,2-di@- 
toly1)disilane lb,  which has the same s-trans confor- 
rna t i~n[~] .  The changes are hardly significant taking into 
account the standard deviations of the data, and a dis- 
cussion in the light of electronic ( la .  lb,  Id) or steric effects 
( lc)  is not meaningful. It is important to note that all three 
1,2-diaryIsilanes (lb-d) have the same conformation (s- 
trum) which suggests that it is justified to trace the optical 
spectra to a common molecular constitution. Interestingly 
enough the meso-isomer of the isoelectronic dimesityldi- 
phosplzane structurally investigated recently also shows the 
trans conformation with a crystallographically imposqd 
center of inversion['5]. The bond length PH-PH (2.23 A) 
is slightly shorter than the SiH2-SiH2 bond of the corre- 
sponding disila derivative l c .  

In the UV/vis spectra of the 1,2-diaryldisilanes the 
dominant absorption bands appear in the region of 

Table I .  Crystal data, data collection, and structure refinement for compounds lc, Id and 2 

l c  Id 2 

Crystal data 
Formula 
M ,  
Crystal system 
Spacg group 
a (4) 
b (4) 

(A) 

F(OO0) 
p(Mo-Ka) (cm-I 

Data collection 
T ( 0 0  

Scin-mode 
hkl rangc 
sin(8/h),,, (A-1) 
Measured reflections 
Refls. used for refinement 

Rejinement 
Refined parameters 
H atoms (foundlcalcd.) 
Final R values [1>20(1)] 
Rl[*l 
w1R2[~] 
(shift/error),,,, 
p,,(max/min) (e A - 3 )  

CIXH26Si? C14HI 802si2 CIOH1OSiZ 
298.58 274.46 186.36 
triclijnic 

PI 
7.6819(7) 
8.1224(7) 
8.195 l(7) 
78.695(5) 
69.532(6) 
65.569(7) 
435.38(7) 

1.139 ' 
1 

162 
1.94 

monoclinic 
P2,lc 

7.215(1) 
7.589(1) 
14.172(2) 

90 
96.78(1) 

90 
770.6(2) 

1.183 
7 
L 

292 
2.22 

- 68 - 

monoclinic 
I2la 

14.966(1) 
8.401( 1) 
16.037(1) 

90 
109.14( 1) 

90 
1904.9(3) 

1.300 
8 

784 
3.11 

- 80 - 74 
a - 0  6) w 

0.64 0.64 0.64 
1888 1464 2141 
1884 1413 2068 

0-9, -8-10, -9-10 -8-+8,0-+9.0+16 -18-18, -10+0, -20+0 

143 
1310 

0.0298 
0.0873 
<o.oo 1 

0.250/-0.208 

82 
910 

0.0680 
0.1919 
<0.001 

1.803/- 0.258 

149 
I010 

0.0308 
0.0852 
<0.001 

0.2 161- 0.252 

La' R = Z(IlF,I - IFcll)/clF,l. - [b1M1R2= { [ Z W ( ~  - ~ ) ' ] E [ I \ ' ( ~ ) ~ ] } ~ ' ~ ;  11' = ll[c2(e) + (ap)' + hp]; p = (F: + 2fi9)/3; a = 0.0496 (lc), 
0.1049 (Id), 0.0473 (2); b = 0.10 (tc), 154 (Id), 1.12 (2). 
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Figure 1 .  Molecular structure of compound l c  (ORTEP drawing 
with 50% probability ellipsgids, C-  H atoms omitted for clarity). 

Selected bond lengths [A]: Si-Si' 2.339(1), Si-Cl 1.876(1) 

~ C9' 

c9 C7' 

Figure 1 .  Molecular structure of compound l c  (ORTEP drawing 
with 50% probability ellipsgids, C-  H atoms omitted for clarity). 

Selected bond lengths [A]: Si-Si' 2.339(1), Si-Cl 1.876(1) 

CB' 

c.3 c2 F 
CZ' L J  

C7' 

Figure 2. Molecular structure of compound Id (ORTEP drawing 
with 50% probability ellipsgids, C- H atoms omitted for clarity). 

Selected bond lengths [A]: Sib Si' 2.323(2), Si-Cl 1.862(3) 

210-280 nm with a characteristic fine structure (selected 
data see Table 2). The absorption maxima are similar in 
their wave-lengths and intensities. The most intense absorp- 
tions occur in the region of 220-235 iun, followed by much 
weaker absorptions in the region of 250-280 nm. No pho- 
toluminescence phenomena were observed for all four com- 
pounds la-d. 

Table 2. UV spcctra of disilancs la ,  l b  and 2 and reference com- 
pounds 

Compound L.i, [nml Ern',, h [nm] 
[I mol-' cm-'1 

1,2-Diphenyldisilane (la) 224 7 37 lo4 214; 265; 272 
1,2-Di(p-tolyl)disilane ( l b )  231 7.78 lo4 213; 265; 271 
Naphthalene 220 1.34 lo5 265; 275; 283 
Acenaphthene 227 1.50 lo5 278; 288; 299 
1 ,2-Disila-acenaphthene (2) 229 9.02 10" 280; 290; 301 

Preparation, Properties and Structure of 
1,2-Disila-acenaphthene 2 

The title compound was first prepared by hydride-re- 
duction of a minor component of the product mixture gen- 
erated in the copyrolysis of trichlorosilylnaphthalene and 
silicochloroform in a hot tube at 650"C["]. In order to open 
up a more rational synthetic route we have now reacted I,8- 
dilithio-naphthalene with 1,2-bi~(triflato)disilane['~]['~]. The 
dilithium naphthalide is readily available via literature 
methods["], and each of the compounds la-d can be used 
as the substrate for protodearylation with triflic acid to give 
Tf-SiH2SiH2-Tf. After purification by vacuum subli- 
mation the product (2) is obtained in ca. 41% yield, m.p. 

Chrm RerlRecucill997, 130, 1671-1676 

103-104°C. Naphthalene is the major by-product of the re- 
action. 

7 7  
LI LI H-SI-SI-H 

@ +2;2;Ljb & + T f ~ S ~ ~ ; ~ T f ~  &j (3) 

2 

Compound 2 is a colorless, crystalline solid, soluble in 
most common organic solvents. Crystals (at - 74°C) are 
monoclinic, space group f2/a with 8 molecules in the unit 
cell (Table 1). The molecules have no crystallographically 
imposed symmetry, but the molecular geometry closely fol- 
lows the symmetry elements of point group C2, (Figure 3 ) .  

Figure 3. Molccular structure of compound 2 (ORTEP drawing 
with SO% probability cljipsoids, C- H atoms omitted for clarity). 
Selected bond lengths [A] and angles ["I: Sil-Si2 2.309(1). Si-Cl 
1.884(2); Cl-Sil-Si2 93.11(5), C8-Si2-Sil 92.89(5) 

Sil -Cl -C9 1 16.02(10), Si2-C8 - C9 1 16.31( 10) 

H11 ti21 

c4 C5 

The molecular structure of the tetrahydride 2 is surpris- 
ingly similar to that of the tetramethyl homologue112]. A 
superposition of the diagrams shows an almost perfect 
match of the planar CI0H6Si2 unit (Figure 4). The dimen- 
sion of the naphthalene skeleton is also virtually unchanged 
relative to free naphthalene in the crystal["]. 

Figure 4. Superposition of compound CIOHLOSiZ, 2, and the tetra- 
methyl hnmologue C14H18Si2 
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The Si-Si and Si-C bond lengths are similar to those 
in the non-cyclic referencc compounds (1 b-d), which could 
mean that there is little strain in the five-mcmbcred ring. 
This is also suggested by the endocyclic angles Sil -C1 -C9 
and Si2-C8-C9, which differ only by ca. 3.5" from the 
ideal 120" angle. It is worth noting that 120" is not really 
"ideal" for free naphthalene, because the angles 
HI -Cl-C9/HS-C8-C9 are actually 1.8" smaller than 
120" in the unsubstitutcd hydrocarbon (HI and H8 de- 
signating the hydrogen atoms at C1 and C8, respectively). 

At any rate, however, the distortion o f  the angles in 2 is 
much less than for acenaphthene, where a bridging of the 
peri-positions of naphthalene by a shorter CH2- CH2 
bridge leads to a narrowing of the corresponding C-C-C 
angles by more than 12"['*]. While this argument again sug- 
gests that disila-acenaphthene 2 suffers from less "mechan- 
ical strain'' than acenaphtheiie itself, the angles at the CH2 
and SiH2 units seem to indicate the opposite: Both 
Si2-Sil-Cl [93.11(5)"] and Sil-Si2-CS [92.89(5)"] are 
far away from the ideal tetrahedral angle of 109.45", while 
in acenaphthene the corresponding values are 105.3" (aver- 
age), only 4" from the tetrahedral reference. The overall 
situation thus shows that compound 2 indeed has less severe 
strain than the parent accnaphthene, because all bond 
lengths and most bond angles can be kept normal, and only 
the "soft" angles at the heavier elements (Si) need to be re- 
adjusted, which is energetically least costly. 

Electronic Absorption and Emission Spectra of 2 

In Table 2, selected UV/vis data of 2, acenaphthene and 
naphthalene are summarized. Absorption bands with a fine 
structure are located in the region of 210-320 nm. The 
most intense absorption appears between 220 and 230 nm, 
whereas the intensity of the absorptions between 240 and 
320 nm is low. The absorption maxima of 2 and acenaph- 
thene show a bathochromic shift compared with naphtha- 
lene. Similar extinction coefficients can be observed for 
acenaphthene and naphthalene, whereas 2 shows a signifi- 
cantly lower coefficient E,,,. For coinpound 2, the batho- 
chromic shift may be cxplaincd by the destabilization of the 
HOMO by silyl groups at the 1- and %position, analogous 
to the effects noticed for I ,4-bis(trimethylsilyI)naphthalene 
and silyl-substituted benzcncs in general['9][2"]. 

2 shows intense fluorescence in solution in the ncar UV 
region, as shown in Figure 5. A 2.5.1OP6 M solution of 1,2- 
disila-aceiiaphthene (2) in hexane has a maximum in the 
excitation spectrum at 293 nm. The emission spectrum has 
a maximum at 336 nm; at 348 nm a shoulder can be ob- 
served. In Table 3, the excitation and emission maxima of 
2. naphthalene and acenaphthene are listed; the latter are 
in accordance with literature data"111221. 

Substitution with the disilanyl unit causes a red shift of 
the emission maximum compared with naphthalene and 
acenaphthene, while the excitation maximum of both 2 and 
acenaphthene are shifted to longer wavelength compared 
with the parent naphthalene. Although 2 shows the least 
intense absorption in the UV/vis region, it exhibits the most 
intense emission in the fluorescence spectra. This result 

Figure 5. Emission and cxcitation spectra of 1,2-disila-acena h 

in chloroform: excitation slit and emission slit, 5 nm) 
thene 2 comparcd with accnaphthene and naphthalene (2.5 10- g -  M 

400 -- 

250 300 350 401) 450 500 200 
W0,~elengtll [m] 

Table 3. Excitation and emission maxima of 1,2-disila-acenaph- 
thene 2. acenaphthene and naphthalene (2.5 lo-" M solutions in 

chloroform) 

Compound Excitation maximum Emission maxima 
[nml [nml 

1.2-Disila- 293 336: 348 (shoulder) 
acenaphthene ( 2 )  
Acenaphthene 290 325; 340; 353 (shouldcr) 
Naphthalene 278 327; 336; 353 (shoulder) 

indicates that substitution of hydrogen atoms of naphtha- 
lene by silyl groups strongly increases the quantum yield cp 
of the fluorescence. The phenomenon appears to be a 
specific electronic cffect ol' the disilanyl unit as part of a 
rigid, but strainfree arcne skeleton [191. 

We thank J R i d e  for establishing the X-ray data set?, Dr. G 
RuudLrtclil-Sirher for the measurement of the UV spectra and Dr. 
G Rube for assistance. 

Experimental Section 
All experiments were routincly carried out under an atmosphere 

of dry, purc nitrogen. Solvents were appropriatcly dried, distilled 
and saturated with nitrogen prior to use, glassware was oven-dried 
and filled with nitrogen. NMR spectra were obtained on a Jeol 
JNM-GX 400 spectrometer using dry degassed C,D, as the sol- 
vent. Infrared spectra were recorded on a I'erkin-Elmer FT-IK 577 
spectrometer. GLC-MS analyses were performed on a H P  5890111 
gas liquid chromatography system with a mass-selective detector 
HP 5971 A (El, 70 eV). UV Spectra were recorded on a Perkin- 
Elmer UVivis Lambda 2 spectrometer. Lurnincscence measure- 
ments were pcrformcd on a Perkin-Elmer LS 50 B luminescence 
spectrometer. Elemental analyses were performed at the Microana- 
lytical Laboratory of the Technische Universitat Miinchen. Carbon 
contents were generally too low due to formation of silicon carbide. 
In case of I ,2-disiia-acenaphthene only thc classical analysis ac- 
cording to Pregl led to reasonablc data for the carbon contcnt. 1,8- 
Dilithionaplitlialene~16], chloro(phe1iyl)silane~~~1, chloro(pansiy1)si- 
lane[6"] and 1,2-bis[(trifluoromethyls~~lfonyl)oxy]disilane~~~~'~~ were 
prepared following literature procedures. 

1,2-Diphe?q.l~isilane (la): A solution of chloro(pheny1)silane 
(10.0 g, 70 mniol) in a mixture of tetrahydrofuran (40 ml) and hex- 
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anc (20 nil) is trcated with lithium powder (0.7 g, 0.1 mol) for 2 h 
at 20°C with stirring. The mixture is filtered and the filtrate frac- 
tionally distillcd in a vacuum. Plienylsilane and diphenylsilane can 
bc scparated as the major by-products. Colorless liquid (la, yield 
2.25 g. 30%), b.p. 98"C/0.05 Torr. - MS (EI, 70 eV): ndz = 214 
(M+). - IR (liquid, 25°C): 2128.9 cm-' (vs, vSiH2). - ' H  NMR 

6 H, H1/4/5j, 7.44 (m, 4 H, H2'h). - "C{'H] NMR (v 
(s, C3l5), 129.3 (s, Cl). 129.7 (s. C?), 136.2 (s, C2/')). - '9Si NMR 
(DEPT, v.s.): 6 -61.2 (ttt, J(Si,H) = 193.2, 6.5 and 6.5 Hz, respec- 
tively, SiH2). 

Mesityisilune, MesSiH3: A solution of mesityl(trieth0xy)silane 
(7.5 g, 27 mmol; prepared by an in situ Grignard reaction) in 5 ml 
of diethyl ether is added dropwise to a suspension of lithiumalu- 
minium hydride (0.8 g. 2lmmol) in 40 ml of diethyl ether with 
stirring. After 1 h of continued agitation at 20°C the reaction mix- 
ture is poured onto crushed ice mixed with NaHC03 for neutrali- 
zation. The organic layer is separated and washed three times with 
50 ml of water, then dried with MgS0,. The filtrate is fractionally 
distilled in a vacuum to give a colorless liquid (MesSiH,, yield 2.70 
g, 685'0). b.p. 49-5O0C/0.05 Torr. m.p. 12-13°C. - MS (EI. 70 
eV): m/z = 150 (M+). - 'H NMR (ChDhr 25°C): 6 2.07 (s, 3 H: p -  
Me), 2.24 (s, 6 H,  ()-Me), 4.17 (s, J(Si,H) = 198.1 Hz, 3 H, H&), 
6.61 (5, 2 H,  H3"). - 13CCy1H} NMR (v.s.): 6 21.3 (s, p-Me), 23.7 
(o-Me), 123.1 (s. C'), 128.5 (s, C3/s), 139.7 (s, C'). 144.9 (s. C216). 
- 29Si NMR (DEPT, v.s.): 6 -77.7 (q, J(Si,H) = 198.1 Hz, SiH,). 

Chl,rr)(mrsit~l)sihne, Me.sSiFZ2CI: Mesitylsilane (1 .0 g, 6.7 
nimol) i s  treated with a solution of RCI3 (0.3 g, 2.6 mmol) in 10 ml 
of hexane for 14 h at 20°C. After removing the solvent, R2Hb and 
unreacled BCl3, the product is obtained as a colorless liquid (Mes- 
SiH2CI. yield ca. 95'%. derived from 'H-NMR), which can be used 
without further purification. - MS (El, 70 eV, GC-coupled): 

2.28 (s, 6 H, o-Me), 5.21 (s. J(Si,H) = 234.4 Hz, 2 H, HIS), 6.56 

Me), 125.6 (s, C'), 129.0 (s, C3/'): 141.8 (s, C"), 144.8 (s, C"/"). - 
'"Si NMR (DEPT, v.s.): F -29.5 (t, J(Si,H) = 234.4 Hz, SiH2). 

1,2-Di(mesit~l)disilane (lc): A solution of chloro(mesity1)silane 
[from mcsitylsilane (2.7 g, 18 mniol)] in 15 ml of diethyl ether is 
treated with lithium powder (0.2 g, 29 mmol) for 48 h at 20°C 
with stirring. The mixture is filtered, [he solvent evaporated and 
the residue fractionally distilled in a vacuum. Mesitylsilane and 
di(mesity1)silane can be detected as the major volatile by-products. 
The separation of di(mesity1)silane from l c  requires precise frac- 
tional distillation. The colorless liquid product (lc: yield 0.80 g, 
30%) is collected at b.p. 147-150°C/0.05 Torr. It solidifies in the 
receiver, m.p. 100°C. - MS (El, 70 eV): ndz = 298 (M+). - 'H 
NMR (ChDh, 25°C): 6 2.05 (s, 6 H,  p-Me), 2.24 (s, 12 H, o-Me), 
4.55 (s, J(Si,H) = 191.7 Hz, 4 H. H2Si), 6.66 (s, 4 €1, I P ) .  - 
13C{lH} NMR (v.s.): 6 21.1 (s. p-Me), 23.9 (o-Me). 125.0 (s, CI), 
128.6 (s, C315), 139.2 (s, C4), 144.7 (s, C216). - 29Si NMR (DEPT, 
v.s.): 6 -79.3 (tt, J(Si,H) = 191.7 and 6.4 Hz, respectively, SiH2). - 
CI8Hz6Si2 (298.58): Found C 70.47, H 8.92; calcd. C 72.41, H 8.78. 

I,Z-Di(p-anis!;ljdiilun~ (Id): A solution of chloro@-anisy1)silane 
[from p-anisylsilane (2.5 g, 18 nimol)] in 100 ml of diethyl ether is 
treated with lithium powder (0.2 g, 29 mmol) for 48 h at 20°C with 
stirring. The mixturc is filtered, the solvent evaporated, and the 
residue distilled rapidly in a vacuum. p-Anisylsilane and di(p-anis- 
y1)silane can be detected as the major volatilc by-products. The 
separation of di@-anisyl)silane from Id is difficult due to thermally 
induced decomposition reactions of Id and requires rapid fraction- 
ation. The colorless liquid product (Id, yield 0.50 g, 20%) is col- 

(C6D6, 25OC): 6 4.50 (S, J(Si,Hj = 193.2 &, 4 €1, F1&). 7.05 (m, 

m / ~  = 184 (M'). - 'H NMR ((JbD6, 25°C): 6 2.02(~,  3, p-Me), 

(s, 2 H; H3"). - 13C[1H) NMR (v.s.): 6 21.3 (s. p-Me), 22.9 (U-  

lected at b.p. 127- 130"C/0.05 Torr. It solidifies in the receiver, m.p. 
58-60°C. - MS (El, 70 eV): t d z  = 274 (M'). - 'H N M R  (ChDf,, 
25°C): 6 3.21 (s, 6 H, Me), 4.60 (s, 4 H, H2Si), 6.71 (d, J(H.H) = 

S.~HZ,~H,H'/'),~.~~(~,J(H,H)-~.~HZ,~H,H~"). -"C:'H) 
NMR (v.s.j: 6 54.5 (s. Me), 114.6 (s, 119.4 (s, C'), 137.8 (s, 
C"/")), 161.5 (s, C4). - "Si NMR (DEPT, v.s.): 6 -62.1 (ttt, 
J(Si.H) = 191.0, 6.4 and 6.4 Ilz, respectively, SiH2). - 
Cl4HL8O2Si3: Found C 60.67, H 6.88; calcd. C 61.27. H 6.61. 

1,2-ni(me,ritylldisil~ine (lc).  - Alternative Syt'nthesis: A solution 
ol' mesitylmagnesium bromide [from mesityl bromide (5.0 g, 25 
mmol)] in 25 ml of tetrahydrofLiran is slowly added with stirring to 
a solution of Tf-SiH2SiH2-Tf [from 1.2-di(p-tolyl)disilane (2.4 g, 
10 mmol)] in 50 in1 of toluene at - -SOT.  The reaction mixture i s  
allowed to warm to 20"C, the inagncsium salt is separated and the 
solvent evaporated. Hexane is added to precipitate all remaining 
salts, which arc filtercd off, After removing the hexane the major 
by-product, mesitylcne, can readily be separated by fractional dis- 
tillation in a vacuuin. The colorless liquid product (Ic. yield 0.42 
g. 15Y0) is collected at b.p. 147-150"C/0.05 Torr. It solidities in the 
receiver and is crystallized from hexane, m.p. 100- 101 "C. 

1.2-Dijp-atiis~l)rlisilane ( l d ) .  - Alternatiw Sptthesis: A solu- 
tion of y-anisylmagnesium bromide [from y-anisyl bromide (4.7 g. 
25 mmol)] in 25 ml of tetrahydrofuran is slowly added with stirring 
to a solution of Tf- SiW2SiI12-Tf [from 1.2-di~~-tolyl)disilane (2.4 
g, 10 mmol)] in 50 ml of toluene at -50°C. The reaction mixture 
is allowed to warm to 20"C, the magnesium salt is separated, and 
the solvent evaporated. Hexane is added to precipitate all reniain- 
ing salts, which are filtered off. After removing the hexane the vol- 
atile by-product (anisole) can readily be separated by distillation in 
a vacuum. The colorless liquid product (Id, yield 0.30 g, 11%) is 
collected by rapid fractionation at b.p. 127- 130"C/0.05 Torr. It 
solidifies in the receiver and is crystallized from hexane, m.p. 
60-61 "C. 

~,2-Disi/aac.ent~~hlhPrzv (2): A solution of 1 .S-dilithionaphthalene 
[from 1,s-diiodoiiaphthalene (1.1 g, 2.9 mmol)] in 15 ml of diethyl 
ether is slowly added with stirring to a solution of Tf-SiH,- 
SiH,-Tf [from 1,2-di(p-tolyl)disilane (0.7 g, 2.9 mmol)] in 25 ml 
of toluene at -50°C. The reaction mixture is allowed to warm to 
20"C, the lithium triflate is separated, and the solvent removed in 
a vacuum. Hexane is added to precipitate all remaining salts. After 
removing the solvent all volatilc by-products (mainly naphthalene) 
are separated by sublimation at 5OoC/0.05 Torr. The colorless solid 
product (Za, yield 0.22 g, 41%) is purified by sublimation at 80"CI 
0.05 Torr and crystallized from hexane, m.p. 103-104°C. - MS 
(EI. 70 eV): mlz  = 186 (M+). - IK (CCI,. 25°C): 2143.3 cm-I (vs, 
vSiH,). -~ 'H NMK (C6D6, 25°C): 6 4.34 (s, J(Si,H) = 206.2 Hz, 
4 H, H2Si), 7.18 (dd; J(H;H) = 8.1 and 6.6 Hz, respectively, 2 H, 
H3/')), 7.57 (d, .I(H;H) = 8.1 Hz, 2 H, H217), 7.66 (d, J(H,H) = 6.6 
Hz, 2 H, H4l5). - I3C{'H} NMR (v.s.): 6 125.7 (s .  C?"), 130.1 (5, 

C"'), 133.9 (s; C'O). 134.0 (s; C'/*), 135.6 (s. P I 7 ) ,  147.Y ( s ,  C9). - 
'"Si NMR (DEPT, v.s.): 6 -69.6 (ttd, J(Si,H) = 206.2, 6.5 and 6.5 
Hz, respectively, SiH2). - CIOHiOSil (186.36): Found C 64.18, H 
5.68; calcd. C 64.45; H 5.41. 

Crystal Structure Detertninutions: Specimens of suitable quality 
and size of compounds lc,  Id, and 2 were mounted in glass capil- 
laries and uscd for measurements of precise cell constants and 
intensity data collection on an Enraf Noniys CAD4 diffractometcr 
[Mo-K, radiation. )u(Mo-K,) = 0.71073 A] . During data collec- 
tion, three standard reflections were measured periodically as a 
general check of crystal and instrument stability. N o  significant 
changes were observed for all three compounds. Lp correction was 
applied, but intensity- data were not corrected for absorption effccts. 
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The structures were solved by direct methods (SHELXS-86) and 

(SHELXL-93). The thermal motioii of all non-hydrogen atoms was 
treated anisotropically. All hydrogen atoms were located and re- 
fined with isotropic contributions (compounds iC and 2). N,hereas 

corresponding silicon atoms with fixed isotropic contributions 
(U;so(tix) = 1.5 X Ucq of the attached Si atom). Further information 
on crystal data, data collection and structure refinement arc sum- 
marized in Table 1 .  Important interatomic distances and angles are 
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