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Stable bis(phosphine)platinum »n*-disilene complexes analogous to olefin w-complexes have been prepared
by various methods. Tetramesityldisilene reacts with bis(tertiary phosphine)platinum oxalates under UV
irradiation and with bis(triphenylphosphine)platinum(0) ethylene thermally to produce 7>-complexes 2a.b.
The reaction of tetrasubstituted 1,2-dihvdridodisilanes (R,SiH), with bis(phosphine)platinum equivalents,
e.g.. (diphos)PtCly/Li or (diphos)Pt{CH,=CH,) also yielded platinum »n?-disilene complexes 6a (R = i-Pr),
6b (R = Me). and 6¢ (R = Ph). Reaction of 6a (R = {-Pr) with H, vielded a bis{R,SiH) platinum complex
8, which was characterized by X-ray crystallography: monoclinic, P2,/n, a = 10.679 (1) A. b = 18 564 (4)
4, ¢ = 21854 (31 A, 3 = 97.91 (1)°. Reactions of 6a,b with O, and NH, affarded rew fonr-membered
heterocycles arising from addition acsoss the Si-Si bond. The crystal structure of the oxygen adduct 9b
is triclinic, Pl.a = 8.727 (N A, b=11.834 (2) A ¢ = 14.867 (2) A, o = 88.89 (1)°, 8 = 83.19 (1)°, y = 66.62
{11°. This compound exhibits a short Si-Si distance (2.549 A), reflecting possible cross-ring bonding between

silicon atoms.

Olefin complexes of metals date back to the historic
preparation of Zeise's salt in 1827.1 In recent years several
n° complexes of diphosphenes, diarsenes, and distibines
with transition metals have been described, and the co-
ordination chemistry of these unsaturated ligands is now
fairly well established.??

Reactive organosilicon species can sometimes be stabi-
lized by coordination to a transition metal. Examples are
the adduct, donor stabilized silvlenc complexes of ruthe-
nium,* iron,** and chromium*® and the recent report of
stable n2silene compiexes of ruthenium.’ In addition,
Tessier-Youngs and co-workers have prenared several
P51, ring compounds whose structural features have been
discussed in terms of a bonding model involving the co-
ordination of a planar R,SiSiR, fragment to two metal
moieties. However, disilene-metal complexes of the n?
type analogous to metal-olefin complexes were unknown
until quite recently. Platinum n?-disilene complexes were
the subject of a recent communication from our labora-
tories,” and disilene complexes of molybdenum and
tungsten have been reported recently by Berry and co-
workers.?

In this paper we describe detailed results on the
syntheses of p’-disilene-platinum complexes and their
reactivities toward small molecules, including the crystal

(1) Zeise, W. C. Poggendorfs Ann. Phys. Chem. 1827, 9, 632.

(2} For reviews see: Scherer, 0. J. Angew. Chem., Int. Ed. Engl. 1985,

24,924, Cowley, A. H.. Norman, N. C. Prog. Inorg. Chem. 1986, 34, 1.
13 P=P: (a) Huttner, G.; Borm. J.; Zsolnai, L. J. Organomet. Chem.
19%6. 314, 309. (b) Power, P. P.; Olmstead. M. M. J. Am. Chem. Soc.
1984, 10K 1495 (c) Schafer, H.; Binder, D ; Fenske, D. Angeu. Chem.,
Int. Ed. Engl. 1985, 24, 522. (d) Fenske. D.. Merzweiler, K. Angew.
Chem., Int. Ed. Engl 1986, 25, 338. (e) Weber, L.; Reizig, K.; Bungardt,
D ; Boese. R, Organnmetallics 1987, 6. 110. As=As: () Cowley, A. H.;
Narman, N C. Pakulski, M. Kilduff, J. E . Lasch, J. G.; Ando, F;
Wight, T. C. Organometallics 1984, 3, 1044. Sb=Sb: (g) Cowley, A. H.;
Norman. N C.; Pakuiski. M.; Bricker, D. L.; Russell, D. H. J. Am. Chem.
Soc. 1988, 107, 8211,
(41 (a) Straus. D A Tillev. D. T Rheingold, A. L. J. Am. Chem. Soc.
1987, 109. 5872. (hy Zybill, C.. Muller, G. Organometallics 1988, 7, 1368.
(5 Campion, B. K.. Heyn, R. H,; Tillev. T. D. J. Am. Chem. Soc. 1988,
{10, 7558
161 ta) Zarate. E. A Tessier-Youngs, C. A.; Youngs. W. J. J. Am.
Chem. Soc 1988, 110, 3068; 1b) .J. Chem. Soc., Chem. Commun. 1989, 577.
(71 Pham, E. K. West. R. C.J. Am. Chem. Soc. 1989, 111, 7667. A
thermaily unstahle mercury r.complex of tets - "2 MiLlene i also
kaown Zvhll C . Weat, R .J Chem Soc. Chem. Commun. 1988, 857.
‘hay ] .S..Carroll. P. J. J. Am Chem_ Soc.
-

structures of two new derivatives. One of these is a
four-membered ring compound resulting from the oxida-
tion of a platinum~-disilene complex. The structural fea-
tures of this compound will be discussed in relation to the
1,3-cyclodisiloxanes which have been extensively studied
in our laboratories.?

Results and Discussion

In approaching the task of preparing these heretofore
elusive metal complexes of disilenes, two reactive func-
tionalities in silicon chemistry were allowed to react with
coordinatively unsaturated platinum substrates: the Si=Si
double bond now readily available in our laboratories, and
the Si~H bond. Oxidative addition of the silicon-hydrogen
bond is one of the simplest methods of forming transition
metal-silicon bonds.!¢

Coordination Chemistry of Tetramesityldisilene.
The ultraviolet irradiation of (oxalato)bis(phosphine)
complexes of platinum(Il) results in the reductive elimi-
nation of the oxalate ligand as CO, and the formation of
the 14-electron intermediate [(R,P),Pt].'¥ When the
platinum oxalate complex la or 1b {eq 1, Mes = mesityvl)

Mes

[ _Mes
Ay S
(R]p}zpf(CQOJ + Mes,Si ==SiMes; ——e (R;P),P ! n
-0, g
18, R= £t

~
= Mes
b A= Ph el

28, R=E1
b.R=Ph

(PRPIPUCH, ==CH;) +  Mes,Si==SMes, —% 26 (2)
was irradiated with 254-nm light in the presence of an
equimolar amount of tetramesityldisilene. a bright orange
solution was produced. After 2 h of photolysis. at which
time the oxalate bands tvco) of 1a.b had disappeared in

(9) (a) Michalezyk, M. J.; Fink. M. J.; Haller. K. J.: West. R.; Mich),
J. Organometallics 1986, 5, 531. ib) Yokelson, H. B.; Millevolte. A. J.
Adams, B. R.; Weat, R. J. Am. Chem. Soc. 1987, 109. 4116. ic) Fink. M.
J. Haller, K. J.; West, R.; Michl, J. J. Am. Chem. Soc. 1984, 106, 822.

(10) Collman, J. P.; Hegedus, L. S, Principles and Appiications of
Organotransition Metal Chemstry; University Science Books: Mill
Valley, CA, 1950; p 208,

(11) Trogler, W. C.; Paonessa. R. W . Prixnano. A L. Organometallics
taRe & ou
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the IR, the reaction mixture was worked up to afford 2a.b
as air-sensitive, yellow-to-orange solid powders. Alterna-
tively, 2b was also obtained in less than 20% yield from
the reaction of tetramesityldisilene and an equimolar
amount of (Ph;P),Pt{CH,=CH,).

The NMR and mass spectra of 2a,b are consistent with
their formulation as platinum-disilene complexes. The
3P chemical shifts observed (2a, 23.3 ppm; 2b, 19.5 ppm)
are in the range of those for known »? complexes of
ethvlene, e.g., (R;P),PtUCH,=~CH,) (20.4 ppm, R = Et; 32.0
ppm, R = Ph).'* The Jp_p coupling constants for 2a,b
are significantly lower than in la,b or in olefin-Pt com-
plexes, indicating that in 2a.b, the Pt-P bond is made less
covalent by a ligand of relatively high trans influence.!®
Silvl groups have been shown to reduce coupling constants
{LJp,_p) in trans bonds very markedly.’* The 2Si NMR
resonances for 2a and 2b, -23.1 and -29.1 ppm, are con-
siderably upfield of that for free tetramesityldisilene (63.6
ppm), consistent with the previous observation that 3'P
chemical shifts of diphosphenes are shifted markedly up-
field in their »° transition metal complexes.? Upfield 3C
NMR chemical shifts also occur when alkenes are »?
bonded to transition metals.'®

The formulation of 2a as an 2 complex of tetramesi-
tyldisilene was further supported by its reaction with
methanol. Cleavage of the Pt-Si bond occurred to provide
3. a o-bonded disilane complex of platinum containing a

EIJP\ /Si(Mes2)Si(Mes2)OCH3

28 4+ CHy(H —o Pt (3

VRN
H PEL,

3

Pi-H bond. The trans geometry is assigned to 3 since it
shows only one 'P NMR resonance. Consistent with this
assignment, the '"H NMR spectrum in the hydride region
exhibits a 1:2:1 triplet (3Jp_y) flanked by %Pt satellites.

Reaction of R,Si(H)Si(H)R, with Pt Complexes.
Oxidative additions of monomeric silanes to platinum
complexes are well-known,®!¢ and we find that similar
reactions take place with 1,2-dihydridodisilanes. As il-
lustrated in eqs 4 and 5, the reaction of disilanes 5 with

R R R R 2} .
N/ N/ J.R
P\ k) P\ /Sl
(e + msmsmir, —= [a]] (4
Y ~p ™ g g
/\ Sa. R =/-Pr /\ \..'R'
R R b. R = Me R R A
4a R=Ph ¢. R =Ph L
b.R:Cy 6a R=Ph R =zi.-Pr

b R = Ph R = Me
e, R=Cy. R =FPh

Ph Ph
\N/
/P\ CrHg
L —|| + R SHISIHA, ——= 68,b {5}
3}
A $a. R’ = 1-Pr
Py Ph b, R = Me
7

112) Head. R. A. J. Chem. Noc., Daiton Trans. 1982, 1637.

{13 Pidcock. A : Richards, R. E.; Venanzi L. M. J. Chem. Soc. A 1966,
1707.

(14) Heaton, B. T.; Pidcock, A. J. Organomet. Chem. 1968, 14, 235.

(15) Mann. B. E.: Taylor. B F. C NMR Data for Organometallic
Compuunds. Academic Press: New York, 1981; p 16.

116) (ar Auburn, M.; Ciriann, M.; Howard, J. A. K.; Murrav, M. Pugh.
N . Spencer. J L. Stone. F. G. A Woodward, P J. J. Chem. Soc.,
Daiton Trans, V980, 659 th) Faborn, C ., Ratcliff. B, Pideock, A /.
Organnmet Chem. 197455 181 (c) Yamamoto, K. Havashi, T ku-
canomet Chem 197129 €37

Pham and West

bis{phosphine}platinum equivalents § or 7 al=o afforded
platinum p*disilene complexes 6a-c¢ as vellow micro-
crystals, which were characterized bv 'H, ¥P, and #5i
NMR, FAB-MS. and elemental analvses. To account for
the formation of 6a-c, we have proposed a mechanism
involving a tandem oxidative insertion into Si-H bonds
followed by reductive elimination of hydrogen.” These
results clearly demonstrate that sterically unencumbered
disilenes can be stabilized in the coordination sphere of
transition metals. Similar stabilization of otherwise
unstable molecules is seen in diphosphene-metal com-
plexes, a classic example being (5-HP=PH)Mo(n*-
CsH.)p.7

The yields in the reactions shown in eq 4 are low (10-
20% ); the reaction mixtures contain significant quantities
of oligomeric or polymeric silane byvproducts that were not
identified. The ®Si NMR spectrum also provided evidence
for the formation of small amounts of Si-H complexes such
as 8 (vide infra). The second pathway (eq ) gave cleaner
reaction mixtures and higher yields.

Unlike 2a, 6a did not react in a simple fashion with
methanol. The reaction appeared to proceed with both
Si-Pt and Si-Si bond breaking, to give a complex mixture
of products. Compound 6a was, however, derivatized
successfully by reaction with dihvdrogen or dioxvgen.

Hydrogenolysis. Platinum-silicon bonds are generally
cleaved by reaction with dihvdrogen, often under mild
conditions.!'® However, when 6a was reacted with H, at
room temperature, the Si-Si bond was cleaved instead of
the Pt-Si bonds. producing 8 in nearlyv quantitative yield
(eq 6). The new compound was characterized by standard
NMR techniques and elemental analssis.

Ph, £h,

2 i-Pry
Fl’ Sit-P I <
N o3P €0 R _Si—H
E,P‘\‘ fH 2 L O €
P Sif1-Prly 25°C.ram  ~p’ \Si"—H
' | ~
Ph; Phy 1-Pry
Ga 8

It is possible that the presence of the chelating di-
phosphine hinders the hydrogenolyvsis of Pt-8Si bonds in
6a. Analogous cases are known in the literature.!’® Al
though it is plausible to envisage the formation of 8 pro-
ceeding through an intermediate octahedral platinumi IV
complex, no such Pt-H species were detected by 'H NMR
or IR, even at low temperatures (-60 °C). In this reaction,
the silicon moiety behaves like an activated disilene. Free
disilenes, e.g, tetramesityldisilene, fail to react with H,.
even in the presence of a Pt catalyst.®

An X-ray crystal structure of 8 was determined: details

" of the crystallographic data are summarized in Table |, and

significant bond distances and angles are listed in Table
II. As shown in the thermal ellipsoid drawing of & (Figure
1) the coordination gevmetries of the platinum- and
metal-bound silicons are close to idealized square planar
and tetrahedral. respectively. The five Si. P, and Pt atoms
comprising the central skeleton of the molecule are all
nearly coplanar with a dihedral angie of 2° between the
two planes defined by Si(2), Pt(1), P12} and Sicly, Pt
P(1). The Pt-Si bond lengths (P1-5i(2) = 2.355 (3) A and

(1) Green. J. C.; Green. M. L. H: Morris, G E..J. Chem. Suc.. Chem.
Commun. 1974, 212,

(18 (a) Chatt, I, Eaborn, C.; Thekwe, S. D.. Kapoor. P N J. Chem.
Suc. A 1970. 1343; (b) J. Chem. Soc., Chem Commun 1967, 369

119 {a) Belluco, U. Organometallic and Coordination Chemistry of
Platinum: Academic Press: New York, 1974, p 341 (b Brooks, E H..
Ceoss, R, 1 Glockling, . Inare Chim. Acta 1968, 2, 17,

200 Weet, R anpublished recults
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Table I. Crystal and Refinement Data for 8 and 9b

8 9b
CysHe,P,Si,Pt CaoH30Si,P, Pt
yellow prisms Colorless blocks
0.31 x 0.35 x 0.25 0.35 X 0.4 X 0.43

empirical formula
color, habit
cryst size, mm

cryst syst monoclinic triclinic
space group P2/n P1i
a, 10.697 (1) 9.727 (1)
b, A 16.564 (4) 11.834 (2)
c, A 21.845 (3) 14.867 (2)
a, deg 90 88.89 (1)
3. deg 97.91 (1) 83.19 (1)
y, deg 90 66.62 (1)
v, A 3833.73 (2) 1560 (1)
Z 4 2
FW 824.04 725.81
Dieale), g/cm? 1.428 1.546
abs coeff, mm™* 3.86 474
diffractometer Nicolet P-1 Nicolet P3/F
radiation Nicolet P-1 Nicolet P3/F
radiation graphite monochromated Mo Ko (0.71073 A)
24 range, deg 3.5-50 3.5-50
scan type Wyeknff 6-20
scan speed var, 4~29 var, 4-29
std rflctns 3 std/97 rflctns 3 5td /97 rflctns
no. of rflctns clletd 10605 6068
abs corr empirical, ¢ scans
min, max transmissn  0.342, 0.886 0.462, 0.964
indpdnt rflcins 6822 5526
obsd rflctns (F, > 4156 4939
3a(F))
data/param 10.7/1 15.2/1
final R(F), RtwF) 0.048, 0.067 6.026, 0.037

weighting scheme 1w = (F) + 1w=a?F)+
0.00146F 0.00082F2

final GOF 1.376 1.106

Ao 0.03 0.003

highest peak in final 1.98° 1.326

diff map, e/A?

¢ The final difference map had no peaks of significance. There
were seven residual peaks of 1.06-1.98 e/A? in the vicinity of the
platinum, and all others were less than 1 e/A% °®Likewise, in 9b.
there were two residual peaks of 1.01 and 1.32 e/A? near the Pt,
and all others were less than 1 e/A%.

Table I1. Selected Bond Lengths (A) and Angies (deg) for 8§

Distances
PU1-Sith 2.378 (4) Pu(Li-Si(2) 2.355 (3)
Pti1)-Pt1) 2.306 (3) Pu1)-P(2) 2.302 (3)
Sirh-H(1A) 1.555 Si(1)-C(27 1.926 (13}
Sith-Ciam 1.918 (13) Su2)-H(1B) 1.551
Si(2)-C(33) 1.895 (18) SH2)-C{36) 1.769 (22)
Angles
SHD-Pu-Sir2) 88.6 (1) Sif)-Pu)-Pih 96.3 (1)
Si2)-Pun-P(1) 175.1 (1} Sie-PU1-P(2) 1777
Si2-P)-P12) 90.3 (1) Ptn(D)-Pt)-Pi2y 843811

Pul)-Sul-HilAy 11321 Pub-Sin-C27) 1133 (4
HI1A)-SitD-Ci27) 1056 (3) Pul-Si(1)-C(30y 1126 ¢4
HOA)-SHD-Ci3m 1046 ¢ CT-SH-C(30)  106.9 (6)
Ptelr-sie2r-HilBy - 92201 PHD-Sit-Ca3n 159D
HOIB1-Sir2i-C6331 1091 16) Puh-su-Ci3ey 1177147
HUBI-Su2-C(361  109.4 (8) Ciah-Si2)-C(36) 1107 <11

Pt-Sif1) = 2.378 i4) A are relatively long when compared
to other Pt-Si bonds in similarly crowded environments 5!
The discrepancy in the two hond lengths is a consequence
of the proximity of Si(1) to one of the phenyl rings atta-
ched to P(1). This is reflected in the relativelv smaller
bond angles around Si(1) when compared to those around
Si12). There is nu interaction between the two silicons,
as they are separated by 3.306 A, which is well outside the
range of known single Si-Si honds (2.33-2.70 A).*?

O Avietr B e fanry Ok Radiooshem 1982205
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Figure 1. Thermal ellipsoid plot for 8 1307 probabilityy. Hy-
drogen atoms omitted for clarity.

The silyl hydrides could not be located from the dif-
ference Fourier map. Their positions were instead calcu-
lated to fit the tetrahedral environment of the respective
silicons to which they are bonded, assuming a fixed Si-H
bond distance of i.5 A. Siuce ndinersuz componnds with
Pt-H-Si bridging are known, the possibility of hydrogen
bridging in 8 should be considered. The IR and NMR
spectra of 8 in solution indicate that the silane hvdrogens
are not bridged to the platinum atom. An IR absorption
assignable to the Si-H stretch is found at 1968 cm™ in the
usual region for terminal silanes, and the 'Jg,_y coupling
constant of 150 Hz is also normal for terminal Si-H.
Hydrogen bridging might nevertheless occur in the solid
state, but the essentially square-planar arrangement at Pt,
as well as the coplanarity of the five atoms, P, P, P, Si,
and Si,* are more consistent with an unbridged structure.

Oxidation. In view of the well-documented oxidation
chemistry of free disilenes,? it was natural for us to explore
the reactivity of platinum-»°-disilene complexes toward
0,. When oxygen was bubbled through solutions of 6a,b,
the novel oxygen adducts 9a.b were isolated in relatively
good yields (60-75%).

Ph, Ph, R,
,l> ) ]
SR P s
E \,P(f P2 E ] ’>o n
PSR, O Np N,
| I {
Ph, Ph, R:
68 R=1t-Pr 98 R=/.Pr
b.R=Me P Y

The spectroscopic and analyvtical data are consistent with
the formulation of 9a.b as four-membered ring compounds.
Of particular interest are the Sil'H! NMR data. which
show significantly smaller 'Jy, g, values (990-1000 Hz)
relative to those observed in the platinum-n®-disilene
complexes. This, coupled with the upfield shift in the
observed ¥Si resonances for 6a.b. indicates a decrease in
s-character in the Pt-8i hond: upon oxidation and mav
reflect turther loss of 7-character in the Pt-Si bonding
network.

The structure of 9b was unequivocaliy established by
an X-rayv structural determination (Tables 1 and 11T and
Figure 2). The structure consists of a nearly planar
Pt/Si/0 four-membered ring with a dihedral angle of 7.2°
hetween the Sit1), Oi1), Si{2) and Sit1), Pt. Si(2) planes.

122 1a) Wiberg, N Schuster, H.: Simon. A, Petere. K. Angeu. Chem..
Int. Ed Enel V986, 25, 79. (b) Watanabe. H.. Kato. M.; Okawa, T.;
Nagat, Y Gaote MJ Organomet. Chem. 1984, 271, 225 (¢) Weiden-
brauch, M. Comm fnere. Chem. (986, 5. 247

LD Cinnno, M. Green, M. Huowart 4 ALK L Proud. 1 Spencer. J.
LiStone ¥ G A Tapis. U A Chem Soe Diaiton Trans, 1978, 80}
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Table I11. Selected Bond Lengths (A) and Angles (deg) for
9b

Distances

Pt(1)-P(1) 2.332 () Pu1)-P(2) 2.315 (1}
Pt(1)-Si(1) 2.374 (2) Pt(1)-8i(2) 2.373 (1)
P(D-C(1} 1.828 (4) P(1)-C(T) 1.832 (5)
P(1)-C(13} 1.855 (6) P(2)-C(14) 1.856 (5)
P(2)-C(13) 1.824 (4) P2)-C(2D) 1.818 (5)
SH1-SiK2) 2.549 (2) Si(1)-0(1) 1.693 (3)
Si(1)-C(27) 1.878 (6) Si(1)-C(28) 1.884 (6)
Si2)-0(1) 1.689 (5) Si(2)-C(29) 1.881 (9)
Si2)-C(30) 1.874 (8)

Angles

P(D-Pt(1)-P(2) 845 (1) P)-Pt(1)-Si(1) 109.2 (1)
P(2)-Pu(1)-Sik1)  166.2 (1) P(1)-Pt(1)-Si(2)  168.5 (1)
P(2)-Pti1)-Sit2)  101.8 (1) Si(D~P1(1)-Si(D) 65.0 (1)
Pu)-P(1)-C(1) 1253 (2) PuD-P(1)-C(T) 111.1 (1)
C(h-P{)-C(H 103.5(2)  PyD-P(1)-C(13) 107.8 (1)
C(H-P{1-C(13) 1044 (2) C(N-P(1)-COY 102.3 (2)
Pt1)-P(2)-C(14) 1082 (2) PuD-P(-C(15) 1203 (2)
C(14)-P(2)-C(153) 103.3(2) PuD-P(2)-C(21) 114.4 (2)
C(1-P(2)-C(21)  103.8 (20 CO15-P(2)-C{21) 105.2 (2}
Pt(1)-Si(1)}-8i(2) 57.5 (1)  Pt(1)-Si(1)-0(1) 98.3 (2)
Si(2)-Si(1)-0(1) 41.0 (2) Pt(1)-Si(1)-C(27) 121.8(2)
Si(2)-Si(1)-C(27) 1299 (2} O(1)-Si(1)-C(27)  106.4 {(2)
Pu(1)-Si(1)-C(28) 114.6 (3} Si(2)-Si1)-C(28) 119.1 (2)
O(D-Si(1)-C(28) 1085 (3) C(27)-Si(1)-C(28) 106.1 (3)
Pt(1)-Si(2)-Si(1} 57.6 (1) Pt{1)-Si(2)-0(1) 98.4 (1)
Si(1)-Si(2)-0(1) 411 (1) Pt{1)-Si(2)-C(29) 119.9 {(3)
SuD-Si2)-C(29)  123.6 (3) O(1-Si(2)-C(29)  109.1 (4)
Pt(1)-Si(2)-C(30) 113.9(3) Si(1-Si(2)-C(30) 127.4 (2)
0(1)-Si(2)-C(30)  109.3 (*  C(29)-8i(2)-C(30) 105.8 (3)
Si(1)-0(1)-8i(2) 97.8 (2)

cHar Clz\f( \

[y 3 ii=g

Figure 2. Thermal ellipsoid plot for 9b (50% probability)..
Hyvdrogen atoms omitted for clarity.

The silicon atoms and their substituents lie in a plane
perpendicular to the two planes making up the ring. As
in 8, the Pt-Si bonds (2.373 (1), 2.374 (2) A) are relatively
long compared to P1-Si bonds in environments of com-
parable steric demands.5* The Si-Si separation of 2.549
{2) A in 9b is within the range of known Si-Si single bonds
(2.33-2.70 A1.22 The Si~O bonds (1.689 (5), 1.693 (3) A)
are slightly longer than the bond lengths found for other
cyclic siloxanes (1.61-1.65 A),? while the Pt-O separation
of 3.108 A is within the 3.2-3.3-A distance predicted from
the van der Waals' radii for Pt and 0.% There is an acute
deviation of the angle at the “square planar™ platinum
(Si-Pt-Si = 65.0 (0)°), while the angles at the two silicons,
although still obtuse, are smaller than the 109° predicted
for a tetrahedral environment (Pt-Si(1)-O = 98.3 (2)°,

(24) {a) Bokii, N. G., Zakharova, G. N.; Struchkov. Y. T. Z. Struke.
Khim. 1972, 13, 291. (b) Steinfink. H.. Post, B.. Fankuchen. 1. Acta
Crystallogr. 1955, 8, 420. (c) Kiss. .J.; Mencze. G. Acta Crystallogr., Sect.
B. Struct. Cryatallogr, Cryst. Chem. 1975 B3, 1214. (d) Hossain, M.
A Hursthouse, M. D Mahk, K. M. A /tud 1979, B35, 522

(25 Huheey. J. F. [narganic Chemestes ed ed . Harper & Rows New
York, 1993 p 254 svan der Wagls radin p A-32 thond lengthy

Pham and West

Pt-Si(2)-0 = 98.4 (1)°). The enducyclic Si-0-Si angle is
97.8 (2)°, compared to normal siloxane bond angles of
about 145°.

Discussion of Structure. Compound 9b is structurally
similar to the cyclometalladisiloxane (Ph,P),(COYH)Ir-
{Me,SiOSiMe,) reported by Curtis,” in which the Si-Si
distribution is 2.53 A. The structural features of 9b are
intermediate between those of Tessier-Youngs Pt/Si di-
mers.® which have Si--Si distances of 2.57-2.65 A. and the
1,3-cyclodisiloxanes studied in our laboratories, with Si--Si
2.31-2.39 A.® These features are in marked contrast to
those of other metal-silicon four-membered rings which
show large cross-ring Si-Si separations (3.852-4.225 Aj,
acute M-Si-M angles (69.6-75.0°), and short M-M dis-
tances (2.708-3.183 A).¥ Among such compounds only
(Cp,TiSiH,), has a similarly short cross-ring Si-Si dis-
tances (2.69 A) and M-Si-M angle (103°).28

The structural results obtained for 9b can be discussed
in terms of three qualitative bonding models. invelving (1)
electron repulsions between the Pt and O, (2) unsupported
Si-Si w-bonds.”® and (3) bent bonds resulting from ring
strain. According to the first model. strong repulsions
between the Pt and O atoms force the silicon atoms close
to each other, but there is no bonding between them. This
would be consistent with recent ab initio calculations ¢n
H,Si,0, which describe the !,3-cyclodisiloxane ring as
consisting of four equivalent, localized Si-O bonds with
no appreciable o-bonding between the silicons %% Fur-
thermore, the 'Jp,_g; value (991 Hz) for 9b is similar to
reported values (851-878 Hz) for other Pt-Si s-bonded
complexes® and is therefore consistent with the localized
o-bond description for the Pt~Si bonds in 9b.

The second model, which is an extension of the De-
war—-Chatt-Duncanson model, has been invoked to de-
scribe the bonding in the Pt/Si dimers®3! and the cyclo-
disiloxanes {(R,Si0},].2* In 9b, the Pt, Si and P atoms
are approximately coplanar with a dihedral angle of 11.4°
between the two planes defined by Si(1), Pt, Si(2) and P(1).
P(t), P(2). This, coupled with the likewise nearly planar
geometry of the central Pt-Si-O-Si four-membered ring
and the acute distortion of the angle at the platinum are
all features that would be consistent with a n?,n°-disifene
bonding description in which Me,;Si=SiMe, is =-coordi-
nated to both Pt and 0.3 The Si-Si distance in 9b is
about 19% longer than that in free disilenes (~2.14 A).
This compares with the 21-24% lengthening of the Si-Si
bond distance in the Tessier-Youngs Pt-Si dimers and the
increase of 12% or 27% in the C-C distance in ethylene
when w-complexed to two zirconium centers in Zr,Ng-
(PEt;)(CH,=CH,) (X = Br or Cl, respectively).® In the

(26) (a) Curtis. M. D.. Greene, ). J. Am. Chem. Soc. 1978, 100, 6362.
(%) C;u(is. M. D.; Greene, J.; Butler, W. M. J. Organomet. Chem. 1979,
164, 371.

(27) Bennett, M. J.; Simpson, K. A. J. Am. Chem. Soc. 197}. 93. 7156
(b) Crozar. M. M.; Watkins, 5. F. J. Chem. Soc.. Dalton Trens. 1972.
2512. (c) Sumon, G. L.; Dahl, L. . J. Am. Chem. Soc. 1973, 95. 783. (d)
Cowie, M.; Bennett, M. J. Inorg. Chem. 1977, 16, 2321, 2325,

(28) Hencken. G.; Weiss, E. Chem. Ber. 1973, 106, 1747, In the com-
pound (Cp,TiSiH,Ph) the ring is essentially rectangular with no short
cross-ring distance. See: Aitken, C. T, Harrod, J. F; Samuel. E. J. Am.
Chem. Soc. 1986, 108, 4059.

(29) (a) Grev, R. S.; Shaefer. H. F. J. Am. Chem. Soc. 1987. 179, 6577.
(b) Kudo, T.; Nagase. S. J. Am. Chem. Soc. 1985, 107, 2589. ic) Ba-
charach, 8. M.; Streitwieser. A., Jr. J. Am Chem. Soc. 1985, 107, 1186.
s (gg)g Fink, M. J; Chang, L. S.; Johnson, M. P. Organometaii:cs 1989,

., 1369.

(3D For a discussion of the bonding in Pt,Si, ring compounds see:
Anderson. A. B.. Shiller, P.: Zarate, E. A; Tessier-Youngs. C. A . Youngs.
W . Organometallics 1989, 8, 2320.

(321 Hartlev, F. R. Chem. Rec. 1969, 799

3% 12) Cotton, F A Kibala. P. A. Polxhedron 1987, 6, 645 1 For
a related compliex see Burns, C. J: Andersen, R A.J Am Carm. Soc.
19%7. 109, 915




Platinum »?-Disilene Complexes

third model, invoked by Curtis,® the strain present in the
four-membered metallacycle would cause the Pt~Si bonds
to be “bent”, so that the maximum electron density lies
outside the Pt-Si vector. In 9b the considerable decrease
{by over 40°) of the endocyclic Si-0-Si angle relative to
those for unstrained siloxanes is expected to lead to some
weakening and lengthening of the S$i~O bonds, as is ob-
served.

Reactivity toward o-Donors. In light of the evidence
presented thus far for platinum-n*-disilene complexes with
appreciable residual Si-Si r-bonding, it was anticipated
that reaction with o-donor ligands, such as diphos, might
displace the disilene fragment thus affording a new, low-
temperature route to disilenes. However, when 6a was
reacted with an equimolar amount of diphos in benzene
at room temperature, then under reflux, the expected
products (diphos),Pt and (i-Pr,Si), (from dimerization of
thermally unstable /-Pry8i=S8i-/-Pr,)* were not detected.
Only starting materials, diphos, and unidentifiable
brown-black decomposition products were recovered.
Thus. it appears that disintegration of the Pt-Si ring oc-
curred upon reaction with the diphosphine. Similar
fragmentation of Pt-Si rings has been observed in reactions
with 7-acceptor ligands such as CO and ¢-BulNC, yielding
Pt complexes containing no silicon.'®® The experiment
shows that the disilene fragment is not as loosely bound
to the platinum center as, for example, ethylene in anal-
ogous metal-n*-alkene complexes.

Preliminary investigations into the reactivity of 6b to-
ward tertiary and secondary amines, e.g., Et;N, Et,NH,
and Me,NH, suggested no reaction or led also to disinte-
gration of the Pt-Si ring resulting in unidentifiable prod-
ucts. However when ammonia was bubbled through a
toluene solution of 6b, the novel complex 10 was isolated

Ph, Ph,Me Me
{ 1N/
[:p\ M p\Pl/S‘\NH @
, R ’ Ve
P’ SSMe, O P* s
| AN
Phy Fn; Me Me
6b 10

in nearly quantitative yield. Compound 10 crystaliizes as
mildly air-sensitive colorless rods that meit to an orange
liquid at ca. 160 °C. The spectroscopic and analytical data
are consistent with the formulation of 10 as a four-mem-
bered heterocvcle. The 3P and 2Si NMR data for 10 are
very similar to those obtained for 9b, the oxygen-containing
four-membered ring analogue.

In summary, our initial studies into the reactivity of
platinum-n®-disilene complexes with small molecules, e.g.,
H,, O,. and NH,, have led to the formation of new products
arising from addition across the Si~-Si bond rather than
from cleavage of Pt-Si bonds. The findings are consistent
with earlier results from disilacyclopropane chemistry. As
shown in eq 9. the three-membered ring compounds 11
undergo Si-Si rather than Si-X bond cleavage with oxi-
dants, e.g., MCPBA, to affurd four-membered heterocyeles
12:%
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Experimental Section

General Procedures. All reactions were performed under an
atmosphere of nitrogen or argon. Air-sensitive materials were
handled by using standard Schienck techniques or in a drybox
maintained under a positive pressure of nitrogen and equipped
with a Vacuum Atmospheres HE-493 purification unit and HE-
63-P automatic pressure controller.

Materials. All solvents were distilled from appropriate drving
agents. Lecture bottles of hydrogen 199.999%), ethylene, and
anhydrous ammonia (99.999% ) were purchased from Matheson
and Aldrich Chemical Companies. The phosphine ligands 1.2-
bis(diphenylphosphino)ethane {diphos) and 1.2-bis{dicyclo-
hexylphosphinojethane (dcpe) were obtained from Strem.
Lithium powder containing 2% Na (Fluka} and potassium sticks
(Aldrich) were used. (R P1L,PUC,0)" (R = Et, Ph),
(PhyP),PU{CH,=CH,),® Mes,S5i=SiMes,3" (i-Pr,SiH},.%®
{Me,SiHip® (PhySiH),* (diphos)PtClL,*' (depetPtClL, %2 (di-
phos)PHC.H,),!'? and (dcpe) Pt(C,H,)*? were prepared as described
in the literature.

Spectra. IR spectra were recorded on a Beckman 4230
spe~trophotometer or a Mattson Instruments FT-IR, Model
NU-10000. Solution spectra were recorded in matched 0.1-mm
NaCl cells. Proton spectra were recorded on a Bruker WP-200,
WP-270, or AM-500 speciiometer {often through the decoupler
coils on the AM-500); ¥CI*H}, P, 11! and ®Si*H} spectra were
acquired on the Bruker AM-500 instrun.-~t o1 125, 202.3, and
100 MHz, respectively. The notation 'H{ indicatcs hrad-band
nuise decoupling of the hydrogen nuclei.

'H chemical shifts were measured by using the solvent resu-
nance (arising from incomplete deuteration) relative to Me,Si at
0 ppm; ¥'P chemical shifts were measured relative to external 85%
H,PO,; 2Si chemical shifts were referenced to external MeSi in
the same solvent; and '*C shifts to the sighal from the solvent.
The Si spectra were avquired using INEPT pulse sequences.
All chemical <hifts reported are in ppm units.

High-resoiution mass spectral data were obtained on a Kratos
MS-80 or AEl MS-9; fast atom bombardment mass spectra
(FAB-MS) were obtained from the Midwest Center for Mass
Spectrometry, Lincoln, NE. and from the Department of Bio-
chemistry, UW—Madison.

Irradiations at 254 nm were performed in a Rayonet RPR-208
or RPR-100 photochemical reactor. Melting points are uncor-
rected. Microanalyses were done by Galbraith Laboratories,
Knoxville, TN, or Desert Analytics, Tucson, AZ.

Photolysis of (R.P),Pt(C;0,) (1s, R = Et; 1b, R = Ph) with
Tetramesityldisilene. In a typical experiment. a quartz Schlentk
tube containing tetramesitvldisilene (0.1 g, 0.2 mmol) and an
equimolar amount of la,b in degassed acetonitrile; benzene (40
mL) was irradiated in a Rayonet reactor (A = 234 nm) at (-3 °C
under argon. The reaction was monitored by IR and “PI'H} NMR
spectroscopies: gradual disappearance of the oxalate bands (rc.o
1703 (1a), 1710 cm™ (1b)) in the IR and growth of a new resonance
at the expense of the one corresponding to la.b in the 3P}'Hj}
NMR spectrum indicated near completion of the reaction after
2 h. Extraction with hexane and slow evaporation of solvent
precipitated yellow-orange solid powders 2a.b in low yields (ca.
10-15%). 2a: 'H NMR (C¢Dg) 6.7 (s. 8 Hi, 2.4 (s, 24 H), 2.1 ¢(s.
12 H), 17 {m, 12 H) L0 tm, 18 Hi "PITHE NMR (CDg) 23.3 (s,
W p = 2730 Ha): ®Sit'HI NMR (C.Dg) -23.9. HRMS (FAB) caled
for C o H: P,P18i,; 9643211 found 964.3281. 2b: 'H NMR (C¢Dg)
THm, [ZH), TS5 (m 18 HL 6615, 8 HY, 2.3 5. 24 H), 2.1 (s, 12

(35) West, R.; Gillette. G. R.; Yokelson, H. B.. Millevolte, A. J.
Phuosphorus, Sulfur and Siltcon 1989. 41, 3. and references theren.

(36) (a1 Cook. C. D; Javhal. 6.8 J. Am. Chem. 3.c 1968, 9, 1464
(h) Blake, D M.. Roundhill, . M. laurg. Synek 1978, 18,120,

%) West, R, Angeu. Cheme, Int. Ed. Engl 1987, 26, 1201, and ref-
erence therein.

t38) Weidenbruch, M.; Peter, W J Qrganumet Chem. 1975, 84, 151

139) Ishikawa. M. (Jrganomet. Sinth. 1986, 3. 329

1401 Gerval, P Frainnet, £, Lam, G . Moulines. F. Bull. Soc Chim
Fr 1974, 7 521, 1048

Hh Appleton, TG Bennett. M AL Tomkins, 1 B. ). Chem. Soc .
Daltoom Trane 19TH, 130
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O, 3PPHE NAMR (CoDg) 19.5 (s, W p = 1725 Hap: 2Sip HI NMR
1CeDg) ~29.1; HRMS (FAB) caled for C;,H,,P,PtSi, 1252.5851,
found 1232.5924.

Reaction of (Ph,P),Pt(CH,=CH,) with Tetramesityldi-
silene. In a drybox atmosphere, a 25-mL round-bottom Schlenck
flask was charged with tetramesityldisilene (0.1 g, 0.2 mmol) and
(Ph,P},Pt{CH,=CH,) (0.15 g, 0.2 mmol). Toluene was vacuum
transferred in, and the resulting orange solution was allowed to
stir overnight under argon. Solvent removal followed by workup
in hexane afforded a vellow~orange solid powder in 18% yield.
The 'H, 3'PI'H}, and ®Si}'H{ NMR spectra for the compound are
identical with those for 2b.

Reaction of 2a with MeOH. Freshly distilled MeOH (5 mL)
was vacuum transferred into a Schlenck flask containing a C¢Dg
solution of 2a (0.05 g. 0.1 mmol). The resulting pale vellow mixture
was allowed to stir overnight under argon. Examination by 'H
NMR indicated that the major product contained a Pt-H and
two different mesitvl groups. Selected spectroscopic data of
interest for 3: 'H NMR (C¢Dg) ~17.1 (1. #Jp.yy = 1525 Hz, Wp
= 1288 Hz): %PIH] NMR (CgDy) 10.4 (s. 'py.p = 2722 Ha); PSijtH)
NMR (CeDg) ~22.0, -34.1; HRMS (FAB) caled for CoH-qOP,PtSi,
996.3631, found 996.3713.

(diphos)Pt(Si,-i-Pr,), 6a. Method A. In a typical prepa-
ration, a 100-mL round-bottom Schlenck flask was charged with
equivalent amounts of {diphos)PtCl, (0.265 g, 0.4 mmol) and
(i-Pr,SiH), (0.092 g, 0.4 mmol) in a drybox. Lithium powder (2%
Na, 0.006 g, 0.9 mmol) was then added, followed by vacuum
transfer of THF (20 mL). The reaction mixture eventually turned
orange-red with noticeable evolution of gas, presumably H,. After
overnight stirring under argon, THF was evaporated, and the
residue was extracted into toluene {10 mL). Filtration under argon
followed by cooling to -20 °C of a concentrated toluene solution
afforded yellow microcrystals of 6a in 20% yield. 'H NMR
(CD,ClY 7.61 (m, 8 H), 7.43 (m, 12 H), 2.14 (dt, %Jp_y = 17.6 Hz,
3y = 6.3 Hz, 2 H), 2.05 {dt, Wp.y = 17.6 Hz, 3/ = 6.3 He,
2 H), 1.551m, 4 H), 0.85 (d. *Jyy.4 = 10.4 Hz, 24 H); ¥P)'H} NMR
(C.Dyq) 56.21 (s, 'Jpyp = 1344 Hz, 2Jp g =125 Hz, 2Jp, o =
138 Haz): BSif'H{ NMR (C;Dy) 19.60 (dd, g, = 1128 Hz. %y,
=125, %, s = 138 H2): FAB-MS 822 (M*, 100% rel intensitv),
751 (M* ~ -PrSi. 20%), 708 (M* - i-Pr,Si, 38%), 594 (M* -
Siyi-Pr, 70%). Anal. Caled for Cy4H,P,PtSiy: C, 55.52; H, 6.38.
Found: C, 55.69: H. 6.36.

Method B. In a drybox atmosphere, a 50-mL round-bottom
Schlenck flask was charged with (diphos)Pt(C,H,), 7a (0.16 g, 0.3
mmol), and 5a (0.07 g, 0.3 mmol). Toluene was vacuum trans-
ferred in, and bubbling was observed from gas evolution. The
vellow solution was heated to reflux for 1 h, after which it was
concentrated under vacuum and cooled to 20 °C. The precipitated
yellow solid was collected on a Schlenck frit and dried under
vacuum, yield 135 mg (55%). The compound had spectroscopic
data (NMR, FAB-MS) identical with those for 6a.

(diphos)P1(8i,Me,). 6b. Method A. Compound 6b was
prepared as an extremely air-sensitive yellow solid in ca. 25% vield
from 4a and 5b under conditions described above for 6a. '"H NMR
{C-Dg) 7.68 (m. 8 H), 7.52 (m, 12 H), 2.20 (dt. %Jp 4 = 15.8 Hz,
"IH H= 58Hz. 2 H'. 212 (dl, 2']P-H =158 HZ, 3JH~H =58 HZ,
2H) .18 (s, 12 Hi: ¥PIPHE NMR (C.Dy) 59.52 (s. 'Jpyp = 1371
Hz). BSil'HI NMR (C:Dy) 2347 (dd. %p_ s, = 13.2 Hz. BWp s
= 1505 Hz. WJp.5, = 1252 Hz); FAB-MS 709 IM*, 100% rei
intensity), 651 (M* ~ SiMe,, 43% 1: C, H analyses were unsati-
factory.

Method B. Bv a procedure analogous to that described for
6a. 6b was prepared in ca. 45% vield from 7a and 5b.

(dcpe)Pt(Si,Ph,), 6c. Method A. By a procedure analogous
to that described for 6a, 6¢ was prepared in 12% vield. 'H NMR
1D, CD,CLY T.42 (m, 8 HY, 7.1 (m, 12 H), 2.3 (m, 4 H), 1.7-1.4
{m. 44 HY, P HIC.Dg) 7347 (s, Wp,p = 1545 Hz, 2/p_ g, = 13.5

Hz My s = 148 Hzp: ®Sil'HI NMR (C,Dy) -7.84 (dd. 2Jp, _
= 13.5 Hz, z-lp”"‘ g = 148 HZ. 'Jp‘.g‘ = 1125 HZ)C FAB-Mb 982

MY 100% rel intensity), 306 (M* - Ph, 77%), 877 (M* - SiPh.
4670, 800 (M* -~ SiPhy. 52%). Anal. Caled for CoHyP,PtSiy:
C.61.1: H,6.93. Found: C, 587 H. 6.94.
(diphos)P1(5i,i-Pr,H)). 8. Through a solution of fa 0.1
mmobiin C-Doe2 mla at 25 °C in a Schlenck tube was hubbled
H_ b atmo for 15 min. The solution eventually turned from vellow
to neany colorles~ and a ~ample was removed for 'H NMR. No

\_
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Pt-H resonances were observed. Surprisingly a well-defined
doublet of doublets with Pt satellites was seen in the Si~H region
at 4.38 ppm. TR (C:Dy) gy 1968 el 'H NMR (C-Dyy /.66 (m,
8 H), 724 (m, 12 H), 438 0dd. Wp oy = 12014 He, Yp = 2195
Hz, Wpy = 120 H2), 189 (m, 2 F). 1.81 (m. 2 H). 136 (m. 4 H).
1.224d, Yy.u = 9.2 He, 24 H) PR H NMR (CoDy) 5936 (s, Wy p
= 1213 Hz); ®Si'H| NMR (C;Dy) 24.32 (dd. *Jp_ .5, = 176 Hz,
2 p s = 149 Hz, Wy, g, = 1315 Hz); the 'H-coupled ®Si NMR
spectrum showed a triplet owing to the nearly equal values for
g and 'Jp g (149 Hz); mp 170-172 °C. Anal. Caled for
CasHs PoPtSiy C. 55.39; H, 6.60. Found: C. 55.59; H. 6.56.
(diphos)Pt(Si,-i-Pr,0), 9a. Oxygen was bubbled through a
tofuene solution (15 mL) of 6a (0.1 mmols for 1 h. The now
coloriess solution was concentrated under vacuum a~d then cooled
at ~20 °C to afford colorless microcrystals of 6a in 60 vield; mp
251-253 °C; '"H NMR (C;Dy) 7.49 (m, 8 H), 7.34 (m, 12 H), 1.60
(m, 2H), 1.37 (m, 2 H), 1.15 (m. 4 H), 0.7 (m. 24 H): ®Si'H; NMR
(C-Dg) 11.2 (dd. *Jp_5;, =93 He %p__ s = 115 Ha L, o, = 1001
Hz), »'P{'H} NMR (&Ds) 41.61 (s, %Jpp = 1671 Hz). Anal. Caled
for CH5,0P,PtSin: C,55.42: H, 6.21. Found: C, 55.34; H.6.19.
(diphos)Pt(Si,Me,0), 9b. Analogously, 9b was prepared in
ca. 15% yield from 6b and oxygen; mp 232-234 °C; 'H NMR
(C;Dg) 7.55 (m, 8 H), 743 (m, 12 H), 1.57 {m, 2 H), 1.43 im, 2 H),
0.08 (s, 12 H); *PI'H) NMR (CyDy/CD,Cly) 81.51 (s, Wpy p = 1405
Hzj; ®Si'H} NMR (C4D;/CD,Cly) 13.25 idd. WJp__s = 6.3 Hz,
2Jp s = 131 Hz, Yy g, = 991 Hz).  Apall Caled for
C350P,PtSi,: C. 49.66: H, 4.97. Found: C. 49.49; H, 4.94.
Reaction of 6a with diphos. To a Schlenck flask containing
a benzene-dj solution of €a (0.03 g, 0.1 mmol), a C¢Dy solution
of diphos (0.025 g, 0.1 mmol) was added dropwise. The vellow-
orange mixture was aliowed to stir overnight at ambient tem-
perature. A sample was removed and examined by 3'P}'H} NMR.
Only starting materials were present {4 56.2 (6a}, 6 ~14.1 (diphos)}.
The reaction mixture was then heated under reflux to afford a
brown-black solution after 1 h. Examination by 3'P}'Hj NMR
revealed less diphos present along with a new peak at 19.5 ppm
with no Pt satellites [1it.? Pt{diphos), 30.2 ppm ('Jp, p = 3728
Hz)]. No peaks corresponding to (:-Pr.Si),*3 were observed in
the ®Sij'H} NMR and HRMS spectra.
(diphos)Pt(Si;Me,NH), 10. In a drvbox a 30-mL round-
bottom Schlenck flask was charged with 6b (0.20 g, 0.30 mmol).
Toluene (20 mL) was vacuum transferred in. Anhydrous ammonia
was bubbled into the stirred yellow solution. Within 15 min the
yellow color of the mixture was discharged. yielding a clear, nearly
colorless solution. Addition of ammonia was halted after 0.5 h.
Solvent evaporation followed by washing of the residue with
hexane (3 X 10 mL) afforded 10 (0.20 g, 91%) as a mildly air-
sensitive white solid. Analytically pure 10 can be obtained as
colorless, crystalline rods by slow cooling (0 to -10 °C) of a sat-
urated toluene solution; mp 158-160 °C {orange liquid); IR (KBr)
#nn 3150 em™!; 'H NMR (C,Dy) 6 7.48 (m. 8 H), 7.37 ¢m. 12 H).
5.13 (brm, 1 H), 1.48 (m. 2 H), 1.35 (m. 2 H), 0.05 (s, 12 Hy; 3PP H|
NMR (C;Dy) 60.63 (s, *Jp.p = 1440 Hz): BSij'H! NMR (C-Dy)
$-12.13 (dd, "'pr_\s, =74 Hz, zme,sl = 134 Ha. ]']Px—Sn = 1000.6
Hz) FAB-MS 725 (M* 4 1, 95% rel. intensity), T10 ([M + 1] -
NH. 100%). 651 ((M* + 1] - SiMe,NH, 31%). Anal. Calcd for
CyoNuNP,PtSiy: C, 49.72, H, 5.11. Found: C, 49.56: H. 5.09.
Crystallographic Studies. Suitably sized crystals of 8 and
9b were mounted on glass fibers and protected from air with a
coating of epoxy cement. The initial orientation matrix was
calculated from 12 machine-centered reflections obtained from
a rotation photograph. These data were used to determine the
crystal system. Final unit cell parameters were subsequently
determined from the least-squares fit of the angular settings of
25 reflections (253° < 20 < 30°). No significant decrease in the
intensity of the standard reflections was observed during the
course of data collection for both compounds. Details of crvstal
data and intensity collection are summarized in Table I. The data
were processed by using the SHELXTL PLUS software package on
a Microvax 1I. An empirical ellipsvidal correction was applied
to both data sets. The structures were solved by standard Pat-
terson and difference Fourier techniques. Only thee reflections

143) 131 Watanabe, H.. Muracka, T.. Kagevama, M., Yoshizumi, K.
Nagar Y Oreanumerallics 1984, 3. 141 (hy Matsumoto, § : Mivamotao,
H: Konma. N Nagar ¥ ) Chem S0 Chom 0 mmin 1987 1116




with 7, > 30(/,) were used in the full-matrix, least-squares re-
finements. All non-hydrogen atoms were refined with anisotropic
thermal parameters. Hydrogen atorus were placed in idealized
positions (C-H = 0.96 A: H-C-H = 109.5°), allowed to ride with
the carbons to which thev are attached. and their individual
isotropic thermal motion was fixed at 0.08. The exception was

Force Office of Scientitic Res—arch Air Force Systems
Command, USAF, under Contract No. F49a20-86-0010 and
by the National Science Foundation Grant No. CHE-
8318820-02.

Supplementary Material Available: Tabl=« of atomic co-

the silvl hydrides in 8, which were allowed to ride with the Si atoms

ordinates. bond lengths and angles. and anisotropie displacement
but refined isotropically.

parameters for 8 and 9b (10 pages); listing~ of srructure factors
for 8 and 9b (45 pages). Ordering information > given on any
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