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Stable bis~phosphine)platinum 77 2-disilene complexes analogous to olefin ir-complexes have been prepared
by various methods. Tetramesitvldisilene reacts with bis(tertiary phosphine)platinum oxalates under UV
irradiation and with bis(triphenylphosphine)platinum(0) ethylene thermally to produce 17

2-COM plexes 2a~b.
The reaction of tetrasubstituted 1,2-djhvdridodisilanes (R2 SiH)2 with bis(phosphine)platinum equivalents.
e.g.. (diphos1PtCl,/Li or (diphos)Pt(CH.,ýCH2) also yielded platinum 7

2 -disilene complexes 6a (R = i-Pr),
6b (R =Me), and 6c (R = Ph). Reaction of 6a (R. = i-Pr) with H2 yielded a bis(R.2SiH) platinum complex
8, which was characterized by X-ray crystallography: monoclinic, P21/n, a = 10.679 (1) A. b = 1C564 (4)
A. c = 21-0854 (3) A, 3 = 97.91 M1). Reactions of 6a,b with 0, and NH 3 afforded newý foLor-m~mbered
heterocycles arising from addition aic:css the Si-Si bond. The crystal structure of the oxygen adduct 9b
is triclinic. P1. a =9.7271 (1) A, b =11.834 (2) A, c = 14.867 (2) A, a = 88.89 (0)0, 0 = 83.19 (1)0, 1 = 66.62
(1 )'. This compound exhibits a short Si-Si distance (2.549 A), reflecting possible cross-ring bonding between
silicon at oins.

Olefin complexes of metals date back to the historic structures of two new derivatives. One of these is a
preparation 01 Zeise's salt in 1827.1 In recent years several four-membered ring compound resulting from the oxida-
rr complexes of diphosphenes, diarienes, and distibines tion of a platinum-disilene complex. The structural fea-
wvith transition metals have been described, and the co- tures of this compound will be discussed in relation to the
ordination chemistrv of these unsa'.urated ligands is now 1,3-cyclodisiloxanes which have been extensively studied
fairly well established . 2

.
3  in our laboratories. 9

Reactive organosilicon species can sometimes be stabi-
lized by, coordination to a transition metal. Examples are Results and Discussion
the adduct, donor stabilized silvlenc complexes of ruthe- In approaching the task of preparing these heretofore
nium.'a iron,4b and chromiumlb and the recent report of elusive metal complexes of disilenes, two reactive func-
Stable 17 

2--ilene compiexes of ruthenium.' In addition, tionalities in silicon chemistry were allowed to react with
Tessier-Youngs and co-workers have prenared several coordinatively unsaturated platinum substrates: the Si==Si

-ti ring termpons whose structural features have been double bond now readily available in our laboratories, anddliscussed itemofa bonding model involving the co- the Si-H bond. Oxidative addition of the silicon-hydrogen
ordination of a planar R.2SiSiR2 fragment to two metal bond is one of the simplest methods of forming transition
moit-ties.6  However, disilene-metal complexes of the r1 metal-silicon bonds.")
type analogous to metal-olefin complexes were unknown Coordination Chemistry of Tetramesityldisilene.
until quite recently. Platinum r9-disilene complexes were The ultraviolet irradiation of (oxalato)bis(phosphine)
the subject of a recent communication from our labora- complexes of platinum(II) results in the reductive elimi-
tories, 7 and disilene complexes of molybdenum and nation of the oxalate ligand as CO, and the formation of
tungsten have been reported recently by Berry and co- the 14-electron intermediate [(R2P)bPt]."1 When the
workers.8 platinum oxalate complex Ia or lb (eq 1. Mies =rnesitvl)

In this paper we describe detailed results on the esyntheses of qi
2-disilene-platinum complexes and their /Mes

reactivities toward small molecules, including the crystal se 2  ±.b S
(R3P)2Pt(C 20 4) + Mes 2si ste2A32I

Ia. El-cc, (I
(1) Zeise. W. C. Poggendorfs Ann. Phys. C'hem. 1827,.9, 632. Ia. A PhEV Mes
(211 For reviews see: Scherer, 0. J. Angew. Chem., Int. Ed. EnRI. 1985,..R=P Mes

24. 924. Cowley, A. H.; Norman, N. C. Prog. bnorg. Chem. 1986, 34, 1. 2a. A = El
i:0 P-P: 1at Huttner. G.; Borrn.J..; Zsolnai. L. J. Organamet. Chem. b. R =Ph

19R6. 704, 3109 (b) Power. P. P.; Olmstead. MI. M. J. Am. C'hem. Soc.
19144. 106. 149.5 toi Schafer, H.; Binder. D; Fenske, D. Aniveu Chem..,P3)P(H=H; e2i=~s C r~ b 2Int. Ed. Engi. 1985, 24. .522. id) Fenske. 0.; Merzweiler. K. Angew. (hP 2 tC4C~ e 2 Se 2  - 2 2
Che'm- Int. Ed. Ertel. 1986. 25. 338. (e) Weber, L.; Reizig, K.; Bungardt,
D, Boese. R Organometoltici 1987.6. 110. As-As: If) Cowley, A. H. was irradiated with 254-nm light in the presence of an
Nr,rmann N C.. Pakuiski. M.; Kilduff. J3 F.; Laach. .1. G.; A~ndo. F.; equimolar amount of tetramesityldisilene. a bright orangeWright. T. C Oren nomealUlci 1984.3.,1044. Sb--Sb: (g) Cowley. A. H.; solution was produced. After A of photol\ .sis. at whichNorman. N C.; Pakulski. M., Bricker. D. L; Russell. D. H. .J. Am. Chem. tieheoaaebns"o olabadiapardn
.%c. 1985, 10 7. 8211,tmthoxatbad(P()o a adisperdn

(41 (al Straus. D) A;- Tillev. D) T; Rheinitnld. A. L. J. Am. C'hem. Soc.
1987. 109. 5872. hbi Zybill. C; Muller.c C. reanometallics 1998. 7,1368.

1.5 Campion, B. K.. Heyn. R. H.; Tilley. T. D. J. Am. C'hem. Soc. 1988, 491 (a) Michalctyk. %I. J.; Fink. M4.J;Haller. K, J.: West. R.; NMichl.
ItM, 7658, J. Organometallics 1986. 5. 531. ibI Yokelson, H. B.; Ntillevolte. A. J1.;

161 a) Zarate. E. A.- Teviie r -Younits. C. A.; Youngs. W. J J. Am. Adams. B. R.; West. R. J. Am. C'hem. Soc. 1987. 109. 4116. 1 c) Fink. M.
Ch.-m.Soc 198*. 110. 4(6818 1b.) -L hem. Soc.. C'hem. Commun. 1"989.577. J.; Haller, K. J.; West. R,; Michl, .1. J. Am, Chem. Soc. 3984. 106. 822.

i~PhaniE. .K-Wet. B.C J. Am. Chem. Soc. 1989. II. 7667. A (10) Cul~lman, J. P.; Hegedus, L. S. Principles and Appitatilons of
thermally unstahle mercury ic-rumplen of teo - -b 1d;,Jrrir i% rd-~ otganotransitton Metal Chemnistry; Itniversittv Science Books: Mill

Sknli,wri ZvhillCW~. I'.et~ 4 C1 hem 'nc, r hem. Commun. 1986,8.51 Valley. CA, 1980; p 208.
S-arroll. P. J. J. Am ('hem. Soc. fIl1 Trogler, W. C.; Paonesiw. R. W.. Primnano. A L. Oegariometaffies

MIA S C.g



1518 Organornetallics, Vol. 9, No. 5, 199() ! am!a~Wr.

the IR, the reaction mixture was worked up to afford 2a~b bis(phosphine)platintim equivalent,,, 4 or 7 also afforded
as air-sensitive, yellow-to-orange solid powders. Alterna- platinum I,12 :disilene complexes Ga-c as yellow mnicro-
tivel., 2b was also obtained in less than 20% yield from crystals, which were characterized by 'Hi "P, and -"Si
the reaction of tetramesityldisilene and an equimolar NMR, FAB-MIS. and elemental analyvsesz. To account for
amount of (Ph3P)2Pt(CH,ýCH.,). the formation of Ga-c, we have proposed a mechanism

The NNMR and mass spectra of 2a~b are consistent with involving a tandem oxidative insertion into Si-I- bond,;
their formulation as platinum-disilene complexes. The followed by reductive elimination of hvdrogen.7 These
31p chemical shifts observed (2a, 23.3 ppm; 2b, 19.5 ppm) results clearly demonstrate that stericallv unencumbered
are in the range of those for known l7 complexes of disilenes can be stabilized in the coordination sphere of
ethylene, e.g., (R IP),,Pt(CH.,-CH.,) (20.4 ppm, R = Et; 32.0 transition metals. Similar stabilization of otherwise
ppmn, R = ph).' 2 The IJ,- coupling constants for 2a,b unstable molecules is seen in d iphosphene- metal com-
are significantly lower than in la,b or in olefin-Pt corn- plexes, a classic example being (rj'-HPýPH}M1o~j'-
plexes. indicating that in 2a,b, the Pt-P bond is made less C 5 H-1.2 -'

covalent by a ligand of relatively high trans influence. 13  The yields in the reactions shown in eq 4 are low (10-
Silyl groups have been shown to reduce coupling constants 20%); the reaction mixtures contain signmificant quantities

1'.Ipp) in trans bonds very markedly.'14 The 29Si NMR of oligomeric or polymeric silane byproducts that wvere not
resonances for 2a and 2b, -23.1 and -29.1 ppm, are con- identified. The 29Si NNMR spectrum also provided evidence
siderably upfield of that for free tetramesityldisilene (63.6 for the formation of small amount., of Si-H complexes suich
ppm), consibtent with the previous observation that 31P as 8 (vide infra). The second pathway (eq 5) gave cleaner
chemical shifts of diphosphenes are shifted markedly up- reaction mixtures and higher yields.
field in their 712 transition metal complexes.2 Upfield 13 C Unlike 2a, 6a did not react in a simp!'- fashion with
NXMR chemical shifts also occur when alkenes are 712 methanol. The reaction appeared to proceed with both
bonded to transition metals.15  Si-Pt and Si-Si bond breaking, to give a complex mixture

The formulation of 2a as an n~2 Complex of tetramesi- of products. Compound 6a was, however. derivatized
tyldisilene was further supported by its rciction with successfully by reaction with dihvdrogen or dioxvgen.
methanol. Cleavage of the Pt-Si bond occurred! to provide Hydrogenolysis. Platinum--sili~con bonds are generally
3. a cT-bonded disilane complex of platinum containing a cleaved by reaction with dihvdrogen. often under mild

EtP SiMes2Si(es2)CH3conditions.1 " However, when 6a was reacted with H, at
2a+ H3 3 PI (S(e2 SIM C 3 ) room temperature. the Si-Si bond was cleaved instead of

2a C~(1-1- 1 3) the Pt-Si bonds, producing 8 in nearl\ quantitative yield
H PEI 3  (eq 6). The new compound was characterized by standard

3 NNIR techniques and elemental analysis.

Pt-H bond. The trans geometry is assigned to 3 since it Ph, Ph, i ,.Pr
show onyoeP NMR resonance. Consistent with this I' IS Si H2 1

assignment, the 'H NMR spectrum in the hydride region + -tr1, 1 +Si2--

exhibits a 1:2:1 triplet (2 Jp-H) flanked by "'9 Pt satellites. CP ýsq:.Prl 25 C. 7 x, ' .P' NSi-...H

Reaction of R 2Si(H)Si(H)R.2 with Pt Complexes. PI Ih t~

Oxidative additions of monomeric silanes to platinumPhh2 1-r

complexes are well-known,"',16 and we find that similar 6a8
reactions take place with 1,2-dihydridodisilanes. As ii- It is possible that the presence of the chelating di-
lustrated in eqts 4 and 5, the reaction of disilanes 5 with phosphine hinders the hydrogenolysis of Pt-Si bonds in

R R R RG' a. Analogous cases are known in the literature.' 9  Al-
\ / /. R' though it is plausible to envisage the formation of 8 pro-

P\Plf,+R'SiH),H)'22L P P So 4 ceeding truhan intermediate octahedral platinumiIVr ,P:1 NP~S()~HR2 - ,PN J4 complex, no such Pt-H species were detected by 'H NMR
/~~ s:.Si~'A or IR, even at low temperatures (--60 0C). In this reaction.

11 A'.R' e the silicon moiety behaves like an activated disilene. Free
48 R Ph C.R = Ph 6,AP.R iPrdisilenes, e.g. tetramesitvldisilene, fail to react with H..

b P Cy b 6,AR Ph. A'= i-e evni h rsne faP aayt

c, R =Cy. A' Ph An X-ray crystal structure of 8 was determined; details,
Ph Ph of the cryst~allographic data are summarized in Table 1. and

\ / significant bond distances and angles are listed in Table
I-c 1FH@ b 5) 1. As shown in the thermal ellipsoid drawing of 8 tFigure

K ,Ii-l+RSHSCA 6,b (5 1) the coordination geometries of the platinum- and
/So. W. i Pr metal-bound silicons are close to idealized square planar

Ph, Ph b, R'. Me and tetrahedral. respectively. The five Si. P. and Pt atoms
7 comprising the central skeleton of the molecule are all

nearly coplanar with a dihedral angle of 20 between the
___________________________________________ two planes defined by Si(2). Plt(I I, Pi 2) and SiQ II, Pt( 1).

112) Head. R. A. J. Chem. Soc., Daiton Trans, 1982. 1637 . P41). The Pt-Si bond lengths (Pt-Sict?) = 2.3,55 (3) A and
113) Pidcock. A: Richards. R. E.; Ventatut. L. M. J. Chem. Soc. A 1966,

S17071.
1141 Heston, B. T.; Pidcock. A. J. Orgaorwret. Chem, 1968, 14. 235. 117) Green. J. C. Green. Mi L. H: Morri%. G. E. J. Chem. gSr.. C'hem.
115) Mann. B F.,; Taylor. 8 F. `

1C NMR Data /or Orgarnometalic Co~mmon. 1974.,212.
Comp,,und,; Academic Press; New York. 1981; P 16. 1181 (a) Chatt.J.1. Eahorn. C.; Ibekwe, S. D.. Kapoor. P N. J. Che'm.

116) tat Auburn. MýCinano. NI: Howard, J. A. K.;*%1urray, M.: Pugh. S.,c. A 1970. 1343; 1h) J. C'hem. Soc., Chemi (ommun 1967., 869
N .) . spencer. . L.. Stone. F. G.. A.; Woodward, P. .. J Chem. spc.. 119) (a) Bellurm L'. Organometlolti and Cioordination Chemista of
Drtlt.)n rroris 1990. 659 hi Fahorn. C. Ratcliff. B.. Pidcock. A J1. Platinum; Academic Pres~: Neu Yo~rk, 1974. p 341, fbi Brooks, F, H..
'riironm,-I Chemr 1971. ih5. 11 ic) Yamamoto. K . Ha~ashi, T Kiu. ('l.e . .1; Glo~lkhg, F. Inare rhor, Aria 1968. 2. 171.

'.'i,.1 (91 ~.C720, %.P-(. R ir, i~tq hi~hrd rrpodt,
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Table I. Crystal and Refinement Data for 8 and 9b
8 9b .7 .,

empirical formula CHP 2SiPt C30H3OSi 2PPt .
color, habit yellow prisms Colorless blocks I

cryst size. mmn 0.31 X 0.35 x 0.25 0.35 X 0.4 X 0.43 /

cryst syst monoclinic triclinic c --

space group P21/n P1 Q4

a, A 10.697 (1) 9,727 (1) C,'
b, A 16.564 (4) 11.834 (2)- -'
c, A 21.845 (3) 14.867 (2) . .*- r.

,deg 90 88.89(1)j3. deg 97.91 (1) 83.19 (1) . :, " " " "

y deg 90 66.62 (1) -
V, A3  3833.73 (2) 1560 (1) " :

Z 4 2
MW 824.04 725.81 Figure 1. Thermal ellipsoid plot for 8 h3u-oc probabilitv. Hy-

Dicalc, g'cm3  1.428 1.546 drogen atoms omitted for clarity.
abs coeff, mm-1  3.86 4.74
diffractometer Nicolet P-1 Nicolet P3/F The silvl hydrides could not be located from the dif-
radiation Nicolet P-1 Nicolet P3, Tn
radiation graphite monochromated Mo Xa (0.71073 A) ference Fourier map. Their positions were instead calcu-
20 range, deg 3.5-50 3.5-50 lated to fit the tetrahedral environment of the respective
Zcan type Wyckoff 0-20 silicons to which they are bonded, assuming a fixed Si-H
scan speed var, 4-29 var, 4-29 bond distance of i.5 A. St; " c.er, nr- .- , with
std rflctns 3 std/97 rflctns 3 std/97 rflctns Pt-H-Si bridging are known, the possibility of hydrogen
no. of rflctns cllctd 10605 6068 bridging in 8 should be considered. The IR and NMR
abs corr empirical. € scans b
min, max transmissn 0.342, 0.886 0.462, 0.964 spectra of 8 in solution indicate that the silane hydrogens

indpdnt rflctns 6822 5526 are not bridged to the platinum atom. An IR absorption
obsd rflctns (F. > 4156 4939 assignable to the Si-H stretch is found at 1968 cm' in the

3a(F4)) usual region for terminal silanes. and the ds,_5H coupling
data/param 10.7/1 15.2/1 constant of 150 Hz is also normal for terminal Si-H.
final R(F). R(wF) 0.048. 0.067 0.026, 0.037,
weighting scheme 1/w = oa2() + I1/w = 

2(F) + Hydrogen bridging might nevertheless occur in the solid
0.00146P 0.00082F2 state, but the essentially square-planar arrangement at Pt,

final GOF 1.376 1.106 as well as the coplanarity of the five atoms, P, P, Pt, Si,
.,'a 0.03 0.003 and Si,Z" are more consistent with an unbridged structure.
highest peak in final 1.98° 1.32b Oxidation. In view of the well-documented oxidation

diff map, e/Al chemistry of free disilenes,9 it was natural for us to explore
*The final difference map had no peaks of significance. There the reactivity of platinum-?I2 -disilene complexes toward

were seven residual peaks of 1.06-1.98 e/Al in the vicinity of the 02. When oxygen was bubbled through solutions of 6ab,
platinum, and all others were less than I e/A3 . 'Likewise, in 9b. the novel oxygen adducts 9a.b were isolated in relatively
there were two residual peaks of 1.01 and 1.32 e/Al near the Pt. good yields (6 0- 7 5 %).
and all others were less than 1 e/l.

ph, Phz P.,

Table 11. Selected Bond Lengths (A) and Angles (deg) for 8

Distances 21 0P (71,

Pt(1)-Si 1) 2.378 (4) Pt(0l-Si(21 2.355p SR c P
PtUI)-P(I) 2.306 (3) Pt(l)-P(21 2.302 13) I I
Sii I-H(lA) 1.555 Si(1)-C(27) 1.926 1131 Ph 2  Ph, H.

Si(l)-CO.30) 1.918 (13) St2)-H(B) 1.551 6a, R = ,-Pr 94. R = Pr
Si(21-C(33) 1.895 (181 Si(21-C1361 1.769 (22) b. R = Me L'. . ý .,-

Angles The spectroscopic and analytical data are consistent with
SiOl)-Pt(l -Si(2) 88,6 (1) Sill)-Pt~l)-P(I) 96.3 (1) the formulation of 9a.b as four-membered ring compounds.
Sik2)-F't(1)-P11l 175.1 Ml SirI)-Ptil)-P(2) 177.7 (1)
Si12)-PtllM-P(2) 90.3 11) Ptn(ll-Pt(D)-P12) 84.8 Il) Of particular interest are the •Sil'H: NMR data. which
Ptt)-Sil1)-HIIAI 113.2 (M) Pt I)-Si(I1-C(27) 113.:3 (4) show significantly smaller Jp, S, values (990-1000 Hz)
HIIA)-SiIID-C27) 105.6 (3) Ptill-Si(lM-C(301 112.6 441 relative to those observed in the platinum-772-disilene
HiIA)-Sitl-C I0) 1046 M) C1271-Si(l)-C(30) 106.9 16) complexes. This, coupled with the upfield shift in the
Pt l-Si 2I-Hi I B 92.2 (1) Pt l)-Si(2l-C(33I 1159 17) observed 29Si resonances for fa.b. indicates a decrease in
H(jBs-Sie211_'i33) 1091 061 Ptl,-.qi(2)-C36) 1177 17) s-character in the Pt-Si bonds upon oxidation and may
HiIBI-SiO2-C(361 109.4 fl) C1313)-SiI2)-CMF6) 110.7 (11) reflect further loss of ,-r-character in the Pt-Si bonding

Pt-Si(l) = 2-378 7(4 A are relatively long when compared network.
. - . ,, The structure of 9b was unequivocall% established by

to other Pt-Si bonds in simlarly crowded environment.s.Y- 1  an X-ray structural determination (Tables I and III and
The discrepancy in the two bond lengths is a consequence Figure 2). The structure consists of a nearly planar
of the proximity of Si( 1) to one of the phenyl rings atta- Pt/Sig .four-membered ring with a dihedral angle of 7.2a

ched to P(I). This is reflected in the relatively smaller between the Si I ). Of 1). Si(2) and Si( 1b, Pt. Si(2) planes.
bond angles around Si(ll when compared to those around
Si2i. There in no interaction between the two silicons,
as they are .eparated by 13.06 A. which is well outside the 1221 'ai Wt'herR. N.ý Schuster. H.; Simon. A.. Petem, K. Angeu. Chem-range of known single Si-Si bonds (2.33-2.7o A).22 mt. Ed En, . I9Sq, 2.5. 79. ihi Watanabe. H.: Katu. N,.; Okaaa, T.;Naga" V f(;, M..1 (orvnnom,-t. Ch*'m. 1984, 2'1. 225. Ic) Weiden-

hru•h. %I (',rmm tn,,re ('h,m. (986. 5. 247
- . - - -.... ... ... . . .. .. %I . Green, M. .H. w a r .I .I K . Pr,,ud. J.. Spencer. J.

M21- Ai,. . 11 4,1, ln,,rv I l, -i RodHad ,rh, 1992.2". I.;%i,,, I2i .\ .. Vi'.) A.A .1 (h,. .i ,,, qu:, Trans. 197-. 0j)
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Table Ill. Selected Bond Lengths (A) and Angles (deg) for Pt,-Si(2)0O 98.4 (W)). The enduc',clic Si-0-Si angle is
9b 97.8 (2)0, compared to normal siloxane bond angles of

Distances about 145'.
Ptul)-Pfl) 2.332 (1) Pt(1)-P(2) 2.315 (1) Discussion of Structure. Compound 9b is structural-ly
Ptil)-Si(1) 2.374 (2) Pt(l)-Si(2) 2.373 (1) similar to the cyclometalladisiloxane (Ph3P)2(CO)(HdIr-
P(1(C(1 1.828 (4) P(O)C(7) 1.832 (5) (MeSiOSiMe2 ) reported by Curtis, 26 in which the Si-Si
P(1-C(13) 1.855 (6) P(2)-C(14) 1.856(5) distr-ibution is 2.53 A. The structural features of 9b are
P(2)-('(15) 1.824 (4) P(2)-C(21) 1.818 (5)

Si(1-Si2 2.49 () 81)-Ol) .693(3)intermediate between those of Tessier-Youngs Pt,/Si di-
Si(1)-C(27) 1.578 (6) SiM1)C(2) 1.884 (6) mers,6 which have Si ... Si dis-tances of 2.57-2.6.5 A. and the
SiO2-O(1) 1.689 (5) Sj)2)-C(29) 1.881 (9) 1,3-cyclodisiloxanes studied in our laboratories, with Si ...Si
Si(2)-C(30) 1.-874 (8) 2.31-2.39 A.' These features are in marked contrast to

Anglesthose of other metal-silicon four-membered rings which
Pi fl-Pt(1(-P(2 84.5 (1) PQl)-Pt(1)-Si(1) 109.2 (1) show large cross-ring Si-Si separations (3.852-4.225 A),
P(2ý-Pt(l)-Si~l) 166.2 (1) Pil)-Pt(1)-Si(2) 168.5 (1) acute M-Si-MI angles (69.6-75.0'), and short M-M dis-
P(2)-POI)-Si(2) 101.80() SiM1-Pt(1)-Si(2) 65.00() tances (2.708-3.183 A).", Among such compounds only
Pt i )-P( -CM1 125.3 (2) Pt(1)P(1C(7 111.1 (1) (Cp2TiSiH.Ab has a similarly short cross-ring Si-Si dis-
CUI)-P(1)-C(71) 103.5 (2) Pt(1)-P(1)-C13) 107.8 (1) tances (2.69 A) and M-Si-MN angle (1030).28
C(1)-PUl)-C(13) 104.4 (2) C(7,)-P(1)-C(l3) 102.3 (2)
PtM1-P(2(-C('(4) 108.2 (2) PtM1-P(2)-C(l5) 120.3 (2) The structural results obtained for 9b can be discussed
C(14)-P(2)-C(15) 103.3 (2) Pt(1)-P(2)-C(i21) 114.4 (2) in terms of three qualitative bonding models, involving (1)
C(14)-P(2)-C(21) 103.8 (2) C(15)-P(2)-C(21) 105.2 (2)0 electron repulsions between the Pt and 0, (2) unsupported
Pt(1-Sifll-Si(2) 57.5 (1) Pt(1)-Si(1-0(I) 98.3 (2) Si-Si ir-bonds,29 ' and (3) bent bonds resulting from ring
Si(2)-Si(1-0(1) 41.0 (2) Pt(1)-Si(I)-C(27) 121.8 (2) strain. According to the first model, strong repulsions
Si(2)-Si(1YC(27) 129.9 (2) O(1)-Si(1)-C(27) 106.4 (2) between the Pt and 0 atoms force the silicon atoms close
Pt(1)-Si(1-C(28) 114.60() Si(2)-Si(l)-C(28) 119.1 (2) toecohrbthreinoodngewenhm.T s
OMt-Si(l)-C(28) 108.5 (3) C(27)-Si(1)-C(28) 106.1 (3) toecohrbthreinoodngewenhm.Tt
PtM1-Si(2)-SiMl 57.60() Pt(1)-Si(2)-O(1) 98.4 (1) would be consistent with recent ab initio calculations crn
Si(l)-Si(2)-O(1) 41.1 (1) Pt(1)-Si(2)-C(29) 119.9 (3) H4Si2 0 which describe the 1,3-cyclodisiloxane ring as
Sii1)-Si(2)-C(29) 123.6 (3) OWl-Si(2)-C(29) 109.1 (4) consi'sting of four equivalent, localized Si-0 bonds with
Pt(!)-Si(2)-C(30) 113.90() Si(1-Si(2)-C(30) 127.4 (2) no appreciable a-bonding between the silicons.9 -28  Fur-
O(1)-Si(2)-C(30) 109.3 (?' C(29)-Si(2)-~C(30) 105.80~ thermore, the VJp~,i value (991 Hz) for 9b is similar to
SiWl-0)1)-Si(2) 97.8 (2) reported values (851-878 Hz) for other Pt-Si a-bonded

0(1 complexes3O and is therefore consistent with the localized
C1271 lio) -bond description for the Pt-Si bonds in 9b

5.111 .12The second model, which is an extension of the De-
C(28j 1291war-Chatt-Duncanson model, has been invoked to de-
c~ll scribe the bonding in the Pt/Si dimers6 .3' and the cyclo-

Clio C111 Ptll C201disiloxanes [(R 2Si0) 2 ]-"' In 9b, the Pt, Si and P atoms
C16) 19 CM117)are approximately coplanar with a dihedral angle of 11.4'

Pil p? 15 116 1 between the two planes defined by Si(1), Pt, Si(2) and PM,)
Pit), P(2). This, coupled with the likewise nearly planar

C1261geometry of the central Pt-Si-0-Si four-membered ring
C14J6141C,21 ý C251and the acute distortion of the angle at the platinum are

C121 1131 1221all features that would be consistent with a ?72, 772.disilene
CI22(.&X cl'4' bonding description in which Me 2Si=Si~fe, is r-coordi-

C12 311nated to both Pt and 0." The Si-Si distance in 9b is
Figre . Terml elipoidplo fo 9b(50 prbablit).. about 19% longer than that in free disilenes (--2.14 A).

Figurge 2.oThermaltellpod po larty.r9 SCi rbblt) This compares with the 21-24% lengthening of the Si-Si
Hydrgenatom omttedforclartybond distance in the Tessier-Youngs Pt-Si dimers and the

The silicon atoms and their substituents lie in a plane increase of 12% or 27% in the C-C distance in ethylene
perpendicular to the two planes making up the ring. As when sr-complexed to two zirconium centers in Zr2,X6-
in 8. the Pt-Si bonds (2.373 (1), 2.374 (2) A) are relatively (PEt3)4(CH 2=CH2) (X = Br or Cl. respect ively).3 3 In the
long compared to Pt-Si bonds in environments of com- -_________________________
parable steric demands.1.'2' The Si-Si separation of 2.549 (26) (a) Curtis. MI. D.; Greene. J. J. Am. Chem. Soc 1978. 100.,6362.
(2) A in 9b is within the range of known Si-Si single bonds (b) Curtis. MI. D., Greene, J.; Butler. W. NM. J. Organornet. Chtem. 11179,

(2.3-2.0 A.22TheSi- bods 1.69 (), .69 (3 A) 164. 37,1.
(21-2.o A.12TheSi- bods 1.69 (), .69 (3 A) (27) Bennett, M. 3.; Simpson, K. A. J. Am. C'hem. Soc. 197). 93. 71M6

are slightly longer than the bond lengths found for other (ib Crozar. M. 1M.; Watkins, S. F. J. Chem. Soc.. Dalton Trcis. 1972.
cyclic siloxanes (1.61-1.65 A),21 while the Pt-0 separation 2512. (c) Simon. G. L.; Dahl, L. i -J. Am. Chem. Soc. 1973. 95. 783. (d)
of 3.108 A is within the 3.2-3.3-A distance predicted from Cowie, NI.; Bennett. MI. J. lnorg. Chem. 1977. 16. 2321. 232.5.

(28) Henciten. G.. Weiss. E. C'hem. Blcr. 1973.,106. 1747. In the conm-
the van der Waals' radii for Pt and 0.2` There is an acute pound (CpTiSiH .Ph) the ring is essentially rectangular with no short
deviation of the angle at the -square planar" platinum cross-ring distance. See; Aitken. C. T.; Harrod, J. F.. Samuel. E. J. Am.
(Si-Pt-Si = 6.5.0 (0)"), while the angles at the two silicons, C'hem. Soc. 1986, 10)8. 4059.

(29) (a) Grey, R. S.; Shieeter. H. F. J. Am. C'hem. Soc. 1987, 109. 6577.
although still obtuse, are smaller than the 1090 predicted (b) Kudo, T.; Nagase. S. J. Am. ('hem. Soc. 1985. 107, 2589. 1c) Ba.
for a tetrahedral environment (Pt-Si(1-O =98.3 (2)". charach. S. M;4. Streutwieser. A., Jr. .1. Am C'hem. Soc. 1985. !07, 1186.

(30) Fink. M. J, C'hang. L. S., Johnson. MI. P. Organometoi.2cs 3989.
8.1369.

(24? $a? Bokii, N. G.. Zakharova. G. N.; Struchkov. Y. T. Z. Strukt. (31) For a discussion o( the bonding in Pt.,Si. ring compounds see:
K/tim. 3972. 13. 291. ibi Steinfink. H : Post. B.; Fankuchen. 1. Ac to Anderson. A. B.. Shiller, P.; Zarate. E. A.; Tessier-i'nungs. C. A . Youns..
Cr-.stollogr. 195S. S. 420. (c) Kism. T;. NMencze. G. Acta ('rY.tallogr.. Sect. W .1. Orgaonmetatlics 1989. 8, 2320.
B. Struct. ('rxttalkigr. ('rNvt. Chern. 1975. B31. 1214. (d) Hussain. M. C121 Hartle... F. R. C'hem Rrr. 1569% 7q9.
A . IHursthiu,ui. MI D. Malik. K, M. A. Mbid 1979. B.15. i22. 1.3) 4a) (',,tion. F A.; Kiball. P A. Pol'~hedrnn 3987. 0. 645 ii For

21~j Htihe"-. .1, E lrui(rcanitc Chsmistr%. 3rd Pd . Harper & R)w, New a relaited coimplexs ee Burns, (' 3 Andersen. R A. J Am? Cý-n. Soc.
4 Y',rk, 191k3 p 25( *,vaf dtr 'A id!. rsoij pA '12 1hitd lengih,, 19%,~7 !09. 9V,
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third model, invoked by Curtis,16 the strain present i-n the Experimental Section

fO~r-embre me-ala-vce wul case denPtsit lieds General Procedures. All reactions were performed under anto be -bent-, so that the maximum electron dest is atmosphere of nitrogen or argon. Air-sensitive materials were-
outside the Pt-Si vector. In 9b the considerable decrease handled by using standard 'Schlenck techiiiquesý or in a drybs,
(by over 400) of the endocyclic Si-O-Si angle relative to maintained under a positive pressure of nitro~gen and equip'ped
those for unstrained siloxanes is expected to lead to some with a Vacuum Atmospheres HE-493 purification unit and HE-
weakening and lengthening of the Si-O bonds, as is ob- 63-P automatic pressure controller.
served. Materials. All solvents were distilled from appropriate dryýing

Rcactiv-~y tow~ard a-Donors. In light of the evidence agents. Lecture bottles of hydrogen i99.9ý9u2), ethylene, and
presented thus far for platinum-tj2 -disilene complexes with anhydrous ammonia (99.9997c) were purchased from Matheson
appreciable residual Si-Si ir-bonding, it was anticipated arid Aldrich Chemical Companies. The phosphine ligands 1.2-
that reaction with a-donor ligands. such as diphos. might bi s(diphenylphosphino)ethanie (diphos) and I,.2-bisidicvclo-
displace the disilene fragment thus affording a new, low- hexylphusphinolethane idcpe) were obtained from Strem.

tempratre ruteto dsilnes Howver whe 6awas Lithium powder containing 2% Na (Fluka( and potassium sticks
temperatur rot.odsln Hwvr hnG a (Aldrich) were used. (RP~tCO) (R =Et. Phi.reacted with an equimolar amount of diphos in benzene (PhPhPt(CH ,ýCH 2) ,1 N s.,Si=Si( esr (i-Pr 1_H 8

at room temperature, then under reflux, the expected (M~e,Sdiý,.`9 (PhSiHi,,"0 (diphos)PtCI.,4 (dcpeijPtCl., 42 id i-
products (diphos)2Pt and (i-Pr2SiY, (from dimerization of phos)Pt(Cý1H4) ,' and (dc~pe)Pt(CH4)'2 were prepared as described
thermally unstable i-Pr2 Si=Si-i-Pr.,Y',1 were not detected. in the literature.
Only starting materials. diphos, and unidentifiable Spectra. IR spectra were recorded on a Beckman 4230
brown-black decomposition products were recovered. spe.-tiophotometer or a Mattson Instruments FT-IR, Model
Thus, it appears that disintegration of the Pt-Si ring oc- NU-1000t). Solution spectra were recorded in matched 0.1-mm
curred upon reaction with the diphosphine. Similar NaCI cells. Proton spectra were recorded on a Broker WP-200.

- W11-270, or AMI-500 spect;'-'meter (often through the decouplerfragmentation of Pt-Si rings has been observed in reactions col1nteA-Q) 3CIIHI, 3 P.1ad~i')setawr
with -,r-acceptor ligands such as CO and t-BuNC, yiekciing acquired on the Broker ANM-500 instruij,-' -, 125, 367.5, and
Pt complexes containing no silicon.16 8 The experiment 100 MIHz, respectively. The notation I'Hý indichicz 1r--d-band
shows that the disilene fragment is not as loosely bound noise decoupling of th hydrogen nuclei.
to the platinum center as, for example, ethylene in anal- 'H chemical shifts were measored by using the solvent reso-
ogous metal-772 _-alkene complexes. nance (arising from incomplete deuteration) relative to Nle.Si at

Preliminary investigations into the reactivitv of 6b to- 0 ppm; "1P chemical shifts were measured relative to external &5%
ward tertiarv and seconda~v amines. e.g., Et3,N, EtýNH, H3P0 4 ; 'Si chemical shifts were referenced to external Me4Si in
and MeNH, suggested no reaction or led also to disinte- the same solvent; and "3C shifts to the signal from the solvent.

graionof he t-S rig rsulingin nidntiiabe pod- The -"Si spectra were a&quired using INEPT pulse sequences.graton f te PtSi ingresltin inunientiiabe pod- All chemical -hifts reported are in ppm units.ucts. However when ammonia was bubbled through a High-resuolution mass spectral data were obtained on a Kratos
toluene solution of 6b, the novel complex 10 was isolated NIS-80 or AEI NIS-9; fast atom bombardment mass spectra

Ph, Ph Me Me(FAB-NIS) were obtained from the Mlidwest Center for Mlass
Ih Ih eM Spectrometry, Lincoln, NE, and from the Department of Bio-
i'vP "bSi'e 2  NHSI. chemistry, UW-Miadison.

L.P,Pt. I 9 L.W pI,-" H ( ~ Irradiations at 254 nom were performed in a Rayonet RPR-208CP S-Me, ý \ S or RPII-100 photochemical reactor. Melting points are uncor-

Ph, Ph; Me Me rected. Mlicroanalyses were done by Galbraith Laboratories,
Knoxville, TN, or Desert Analytics, Tucson. AZ.

6b 10 Photolysis of (RP)2Pt(C204 ) (Ia, R =Et; lb. R =Ph) with
in nearly quantitative yield. Compound 10 crystallizes as Tetramesityldisilene. In a typical experiment, a quartz Schleneck
mildly air-sensitive colorless rods that melt to an orange tube containing tetramesityldisilene (0.1 g, 0.2 mmol) and an
liquid .at ca. 160 *C. The spectroscopic and analytical data equimiolar amount of la,b in degassed acetonitrile/ benzene (40

are onssten wih te fomultionof 0 a a tur-em- mL) was irradiated in a Ravonet reactor (N 254 nm) at 0-5 OC
arecrisisentwit th fomuatin o 10as for-mm- under argon. The reaction wa monitored by- IR and "PI'M NMIR

bered heterocycle. The "1P and 'Si NMIR data for 10 are spectroscopies: gradual disappearance of th oxalate bands (lc.o
vet-v similar to those obtained for 9b, the oxygen-containing 1703 (1a), 1710 cm' 0lb)) in the (R and growth of a new resonance
fOur-membered ring analogue, at the expense of the one corresponding to la.b in the 31Pj'H)

In summary, our initial studies into the reactivity o~f NNF{ spectrum indicated near completion of the reaction after
platin um_772 -disilene complexes with small molecules, e.g.. 2 h. Extraction with hexane and slow evaporation of solvent
Hý, 02. and NH 3 , have led to the formation of new products precipitated yellow--orange solid powders 2a.b in low yields ira.
arising from addition across the Si-Si bond rather than 10-1514 i. 2a: 'H NMNR (C6Dc,( 6.7 (s., 8 H). 2.4 (s, 24 H). 2.1 (s.
from cleavage of Pt-Si bonds. The findings are consistent '12 111, 1.7 1in. 12 Hi. 1.0 im, IS He; -P!'HI NNMR (C6D6( 23.3 (s.
with earlier result-; from disilacvclnpropane chemistry. As 41 ,P p = 27,30 Hz) "19~SilHl NMR (CD6) -23.9: HRNIS (FAB) calcd
shown in eq 9, the three-memnbered ring compounds I I tfr C,1^I 74 l' 2PtSi2 964.3211, found %64.3281. 2b: 'H NNIR (C6Dos
undergo Si-Si rather than Si-X bond cleavage with ox- -.8 t m, 12 Hi. 7.5 (in, 18 Hi. 6.6 s, 8 Hi1, 2.5 '.24 H), 2.1 (h. 12
dants, e.g., NMCPBA, to afford four-membered heterocvcles

12:' t1-Se West. R.; Gillette. G. Hi ;i okelson, H. B. Mlillevolte. A. J.1

X X1Phosph,,rius. sulfur anti Si~io 191,9. 41,.3. and reterences therein.
/\ :01 1.6 ( 3i al Cook. C. D.; Jjuhal. G. S. J. Am. Che'm S, c 1968, 90. 1464

Mes 2Si -S41cs 2  - Mes,,S, S'Men., fth Blake, [1) Mi Roundhill. 1) N1. Infore. S~nth 1978. 18. 120.
1:17 W \est, H, .4ngi-u. Chem-i. in. Ed Erigt 19S,. 26. 1201. and ref-

11 ~' /erence therein.
I * ) Weidenbruch. NI.; Pett-r. W -j Organomrt Cheirn. 1975, 84, 151

14M1 eGrval. P'.. Frainnet, E., tLain. G . Ntoulints. F. Bull. Svc. ChimPt P1. S Fr 1971, 7 q121, 15,48
41 A;pleon, -1-. G iBennett. NIt A.. Tomrki,n. I B. .J. Chrm Sc-

- . Br' i-ti.197G. 029

14) HIeorv \rwi r %k omiai.- H Nowal. Yi .1 Ch,, t''i$i lairk H C , Kaj...r. 11 N . \c\lnh,,n. I I IJ 
t )'rnn,),nt (hrin



HI-I P)'1'Hý %MIR (CD)19.5 is.V, p 1725 H-z); 'Sil'Hil NNIR Pt-H resonances were obzserved. Surpri~singzlv a wc lldt ntd(
-29.1; HRMS (FAB) calcd for C-,H-74P2PtSi 2 1252.5851, doublet of douhiets with Pt satellites was seen in' the Si-H region

found 12.52.5924. at 4-318 ppm. IR (C 7D3Itj I",H 1968 cm-1; 'H NNMR iC.Di i()6 irn.
Reaction of (PhYPhPt(CH,ýCH,) with Tetramcsityldi- 8 H), 7.24 tim, 12 H,, 4.38 (dd. 'Jp H 1 2.14 Hz. 'I,J_ 21.9-

silene. In a drybox atmosphere, a 25-mL round-lxittom Schlenck Hz. 1JF.,_H = 120 Hz), 1.89 (in, 2 17). 1.81 (in. 2 H). 1.46-i 4 H).
flask was charged with tetraniesityldisilene (0.1 g. 0.2 mmol) and 1.22 Id, a'JH-tH 9.2 Hz, 24 H 1 3 1 P(H( NNMR (C-D,) W!9 14j, PA
(Ph 1P)2pt(CH.,CKi (0.15 g. 0.2 minol). Toluene was vacuum =1213 Hz); "Sit'Hl- NMR (C-,D5 ) 24:32 fdd. 2J,.., I .6 Hz.
transferred in, and th resulting orange solution was allowed to 2 J,--, 149 Hz, 'Jpt-S, =1315 Hz); the 'H-coupled `9S \MIR
stir overnight under argon. Solvent removal followed hy workup spectrum showed a triplet owing to the nearly equal values for
in hexane afforded a yellow-orange solid powder in 18% yield. iVs,_H and Vp -S (149 Hz); mp 170-172 'C. Anal. Calcd for
The 'H, 31PI'HI, and 'ýSi(HI NNMR spectra for the compound are C,,H5 4 PPtSi":' C. 55.39; H, 6.60. Found: C. 55.59; H, 6.56.
identical with those for 2b, (diphos)Pt(Si,-i-Pr 4O), 9a. Oxygen \%as bubbled through a

Reaction of 2a with MeOH. Freshly distilled MeOH (5 inL) toluene solution (15 mL) of 6a (0.1 minub for I h. Thenw
was vacuum transferred into a Schlenick flask containing a CfD6 colorless solution was conicentrated under vacuum a-d then cooled
solution of 2a (0.05 g. 0.1 iniol). The resulting pale yellow mixture at -20 'C to afford colorless micrucrystals uf 6a in 60'( yield; mp
was allowed to stir overnight under argon. Examination by 'H 251-2,53 OC; 'H NMR (CAD) 7.49 (mn, 8 H), 7.34 (mn, 12 H), 1.60
NNIR indicated that the major product contained a Pt-H and (in. 2 H), 1.37 (in, 2 Hi, 1.15 (in. 4 H), 0.7, (mn. 24 H): 'Si"KH NNMR
two different mesityl groups. Selected spectroscopic data of (C-Da) 11.2 (dd. 2Jp _s 9.3 H,. 2 JP. 11.5 Hz. '.1p 1001
inerest for 3: 'H NNMR (C6 Dr5) -17.1 it, 2,p_ 152.25 Hz, 'Jp,-Iq Hz); "'Pt'H(1 NMR (ý.,b,) 41.61 (s, '1JeZ = 167.1 Hz). Anal. Calcd

- 2S8 Hz); 3'PI'H( NNMR (C6D6) 10.4 is. 'Jp,-p =2722 Hz); 2,Si('H( for C31H 5 2OP2PtSi": C, 55.42: H, 6.21. Found: C, 55_34: H. 6.19.
VVMR tCDD5) -222.0. -34.1; HRINS (FAB) calcd for C,4 5H-,5OP 2PtSi, (diphos)Pt(SiMeO), 9b. Analogously, 9b %&a,, prepared in

996.3631, found 996.1713. ca. 75% yield from 6b and oxygen; mp 232-234 IC; 1H NIR
(diphos)Pt(Si,-i-Pr,), 6a. Method A. In a typical prepa- (C7 D5) 7.55 (in. 8 H), 7.43 (in, 12ý H), 1.57. (m, 2 H i, 1.4:3 1 m, 2 H),

ration, a 100-mL round-bottom Schlenck flask was charged with 0.08 (s, 12 H); "Pl'HI INNR (CfD6e/CD,CI,) 61.51 Is, V~ 1405
equivalent amounts of (diphos)PtCl, (0.265 g, 0.4 inmoli and Hz); 2 5Sil'Hl NMIR (CrD /CDiCl,) 13.25 tdd, 2Jp , 6.5 Hz,
),-PrSil-)2 (0.092 g, 0.4 mmol) in a dryhox. Lithium powder (2% 2

JP ,= 131 Hz, 1-1ps, 991 Hz). Anaf' -Caled fur
Na. 0.006 g, 0.9 mmol) was then added, followed by vacuum C3 09, 6 OP 2PtSi,.: C, 49.66; H, 4.97. Found: C, 49.49; H, 4.94.
transfer of THE (2(3 mL). The reaction mixture eventually turned Reaction of 6a with diphos. To a Schlenck flask containing
orange-red wvith noticeable evolution of gas, presumably H,. After a benzene-d 6 solution of Ga (0.0.5 g, 0). 1 mmol), a CAD solution
overnight stirring under argon, THF was evaporated, and the of diphos (0.025 g, 0. 1 mmol) was added dropwise. The vellow-
resiidue wa&s extracted into toluene (10 mU. Filtration under argon orange mixture was aliowed to stir overnight at ambient tein-
followed by cooling to -20 *C of a concentrated toluene solution perature. A sample was removed and examined by. 31 P 'Hý NNMR.
afforded yellow microcrystals of 6a in 20% yield. 'H NIMR Only starting materials were present [6 563.2 (6a , 6 -14.1 (diphos)j
(CDCl,) 7.61 (in. 8 H), 7.43 (in. 12 H). 2.14 (dt. 'Jp-H =17.6 Hz, The reaction mixture was then heated under reflux to afford a

3
4H- -. z ) .5(t ~H=1. Hz, 3

JH 6.3 Hz, brown-black solution after I h. Examination by 1' PJIHJ NMR
2 H), 1.55 tin. 4 Hi. 0.85 (d. Vi-, = 10.4 Hz, 24 H); "P1P1-11 NMR revealed less diphos present along with a new peak at 19.5 ppm
(C-,D,, 56.21 (s, 'Jp,-p =1344 Hz, 2J, _s, = 12.5 Hz , 2

JP -s - with no Pt satellites [lit."c Ptidiphos)2 30.2 ppm ('J~,,,p 3728
138 Hlz); 29Sil'H( NMR (C1 Da) 19.60 WdT IJ-s 1128 Hz.' P .5 i Hz)]. No peaks corresponding to (i-Pr2Si) 4

4 were observed in
= 12.5,V _s~ , = 138 Hz); FA.B-MS 822 (M*, 100% rel intensi'ty), the 'Sil'HI NNMR and HRNIS spectra.
,51 (W~ -0 2 ýrSi, 20%), 708 (M* - i-PrSi, 38%). 594 (M tý - (diphos)Pt(Si,Me 4 NH), 10. In a drybox a 50-mL round-
Si,-i-Pr4 . 70%). Anal. Calcd for C3,H-52P2 PtSi2 : C. 55.52; H, 6.38. bottom Schlenck flask was charged with 6Gb (0.20 g, 0.30 imoul).
Found: C, 55.69: H. 6.36. Toluene (20 niL) was vacuum transferred in. Anhydrous ammonia

Method B. In a drybox atmosphere, a 50-mL round-bottom was bubbled into the stirred yellow solution. Within 15 min the
Schlenck flask was charged with (diphos)Pt(C2 H4 ), 7a (0.16 g, 0.3 yellow color of the mixture was discharged, yielding a clear, nearly
mmiol, and 5a (0.07 g. 0.3 mmol). Toluene was vacuum trans- colorless solution. Addition of ammonia was halted after 0.5 h.
ferred in, and bubbling was observed from gas evolution. The Solvent evaporation followed by washing of the residue with
y~llow solution was heated to reflux for I h, after which it was hexane (3 x< 10 mLi afforded 10 (0.20 g, 919%) as a mildly air-
concentrated under vacuum and cooled to 20 *C. The precipitated sensitive white solid. Analytically pure [0 can be obtained as
yellow solid was collected on a Schlenick frit and dried under colorless, crystalline rods by slow cooling )0 to -10 'C) of a sat-
vacuum, yield 135 mg (55%). The compound had spectroscopic orated toluene solution; mp 158-160 'C (orange liquid); IR IKBr)
data )NNMR, FAB-MS) identical with those for Ga. "NH 3150 cm-1; 'H NMNR (C,,Dg) 6 7,.48 (in. 8 Hi, 7.37, (in. 12 H).

(diphos)Pt(Si,Me,). 6b. Method A. Compound 6b was 5.13 (hr m,. I H), 1.48 im. 2 H), 1.35 im. 2 H),,0.05 is, 12 Hi: 3 'Pl'HK
prepared aan extremely air-sensitive yellaw solid in ca. 25% yield NMR (C1,Ds) 60.63 (s, 'Jp1_p =1440 Hz); "SiI'Hl NNMR (C-D,)
from 4a and 5h under conditions described above for Ga. 'H NNMR 6 -12.13 (dd. 2Jp _s, = 7.4 H Z. 

2
JP s, = 134 Hz. 'Vpts = 1000.6

f C- Dg) 7.68 i m. 8 H), 7.52 (m. 12 H), 2.20 Wdt. 2,JPHi = 15.8 H z. Hz); FAB-MS 7225 iM* + 1, 95% -rel. intensity). 710 )IMl+ I]1-
"JH H=5.8 Hz. 2 Hi, 2.12 )dt, 2

."p-H = 15.8 Hz, 3JHH = 5.8 Hz, NH. 100%). 651 i(MN + 11 - Sil~leýNH, 31%). Anal. Calcd for
2 H) ').18 is. 12 Hi: 3 1P111-1 NMR (C-,Dgl 59.52 (s. 'Jp,-p= 1371 C30 N37NP 2PtSi2 : C, 49.72; H, 5.11f. Found: C. 49.58; H. 5.09.
Hz); 29Sil'Hi NNMR (C-Da) 23.47 idd. 2.JP _, = 13.-2 Hz. 2J S Crystallographic Studies. Suitably sized crystals of 8 and

-151)5 Hz. 'ip,-.~, 1252 Hz); FAB-M5 709 1W, 100% rel 9b were mounted on glass fibers and protected from air with a
intensity, ). 6.51 (%1 - Si~le2, 4317 1: C. H analyses were unsati- coating of epoxy cement. The initial orientation matrix was
facto rv. calculated from 12 machine-centered reflections obtained from

Method H. Hy a proicedure analogous to that described for a rotation photograph. These data were used to determine the
6a. 6b was prepared in ca. 4507 yield from 7a and 5b. crystal system. Final unit cell parameters were subsequently

(dcpe)Pt(Si,Ph 4 ), Gic. Method A. By a procedure analogous determined from the least-squares fit of the angular settings of
to that described for 6a. 6c was prepared in 12% yield. 'H NNMR 25 reflections (250 < 20 < 300). No significant decrease in the
iC5 D6)CDClW 7,.42 in. 8 H), 7..1 (m. 12 Hi. 2.3 (in. 4 Hi. 1.7-1.4 intensitv of the standard reflections was observed during the
im. 44 H); 3 i;liHl IC-D, 73.47 is, 'J,- = 1545 Hz. 2.1p s, = 1:3.5 course of data collection for both compounds. Detail, ofcrystal
HZ. , -Jp _s 148 Hzi; ~'Sil'Hl NMIR (CAD) -7.84 (cTd'.'2j 1J ý data and intensity coillec-tion are summarized in Table 1. The data

-13.5 fr. 2.1, , = 148 Hz. V.p1 ., = 1125 Hz); FAB-MS 982 were processed by using the SHELX..TL PLUS software package on
iW\. 1100% rel intensiity ). 906 MW - Ph. 7 7%1, 87 7 (NI* Si Ph. a NMicrovax 11. An empirical ellipsoidal correction was applied

467 .800 iMf - 6i&h7. 52%). Anal. Calcd for C',0HAP 2 PtSi2 : to both data sets. The structures were solved by' standard Pat-
C. 61.1E H. 6.93. Found: C, 58.7: H. 6.94. terson and ditference Fourier techniques. Only th-se reflections

Idiphos)Pt(Si, i-Pr~ll_). A. Through a solution of fia (0. 1
mmli1 in C-T). 12 ml.i at 25 *(' in a.Sr-hlenck tube was bubbledl ;:ia aa,~,H.M~oa T.K~'ia . ~siu~ .

H it in i r 1"- min. The ohition feventiiallv iurned from veilbw N't.Virlr,.ntr 94311 h Vasm io HN ; ¶rno.
7, n i o.v ri-.ind a ~ample vwas remo e~d fort '1-1 NNI No H . ).; \ \ y. Nj i')cmv Y ~ 4 Cr 1947, IAN



V
,with 10 > 3a(IoI were used in the full-matrix, least-squares re- Force Office of Scientific ]{e.-'.rch Air F, rte System>
finements. All non-hydrogen atoms were refined with anisotropic Command, USAF, under Contract No. F4W_%20i-,3-(X)lO and
thermal parameters. Hydrogen atoms were placed in idealized by the National Science F(,undation (ranz No. CHE-
positions (C-H = 0.96 A; H-C-H = 109.5°), allowed to ride with 8318820-02.
the carbons to which they are attached, and their individual
isotropic thermal motion was fixed at 0.08. The exception was Supplementary Material Available: Tb.3,- f atwmic c'
the silyl hydrides in 8, which were allowed to ride with the Si atoms ordinates. bond lengths and angles. and anisotr,,pic displacement
but refined isotropically. parameters for 8 and 9b (10 pages); listiný ,,of ý:ructure factors

for 8 and 9b (45 pages). Ordering information i, given on any
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