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Reactions of 5,6,11,12-tetradehydrodibenzo[a,e]cyclooctene with
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and platinum—alkyne complexes
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Abstract

The platinum complex of 5,6,11,12-tetradehydrodibenzo a,e]cyclooctene (1), [(PhyP),Pt],(1], was synthesized quantitatively by the
reaction of 1 with PU{CH,:=CH,) (PPh;),. The reaction of 1 with 1,2-C4H,(SiMe,) \Pt(PPh;), gave 5,5,10,10,15,15,20,20-octamethyl-
5,10,15,20-tetrahydro-5,10,15,20-tetrasiladibenzo [ b Jtetraphenylene  ([CeHa(SiMe )2]12(Ci6Hy)) and [ (PhyP),Pt][CeHa(SiMe,),-
CiaHy) (C,H4(SiMe;)aCigHy = 5,5,16,16-tetramethyl-5,16-dihydro-10,1 1-didehydro 5,16-disiladibenzo[a,e]naphtho[c]cyclooctene) as
well as [(PhyP),Pt],[1]. The central eight-membered ring of [CoH4(SiMe;)212(CoHy) has a typical tub-shaped structure, while that of
1 (PhyP),Pt]5[ 1] is much less folded. The structure of [ (PhyP)2Pt] [ CoHa( SiMe,),C16Hy] lies between those of [CaHs(SiMe;)2]2(Cyaty)
and [(PhyP)sPL},{1]. Crystal data: [(PhyP),Pt],[1]-2tolucne, CyyHesPaPta - 2C,Hy, monoclinic, P2,/n, a=16.369(2), b=30.104(6),
c=17.120(3) A, B=102.69(1)°, V=8230(2) A} Z=4. [CeH,(SiMes)1]2(CroHy)s CaoHaySiy, monoclinic, P2,/¢, a=18.421(2),
h=11.131(1). c= 16.444(1) A, B=94.540(4)°, V=13361(4) A, Ze=d, [ (PhyP),PL [ CoHL(SiMe;)C Hy ), CaaHadPoPtSiy, triclinic, Pi,
a=13.538(2), b=17.244(4), c=12.510(3) A, a=111.10(2), B=104.93(1), y=80.06(2)°, V=2622(1) AV Z=2. © 1997 Elsevier
Science 8.A,

Kevwords: Crysta) stroctures; Platinum complexes; Alkyne complexos; Organosilicon compounds

1. Introduction

5,6,11,12-Tetradchydrodibenzo[ a,e ] cyclooctene (1) [1-
3] and 5,6-didehydrodibenzo|a,e]cyclooctene (2) [1,2,4]
arc planar, antiaromatic [8]annulenes, while dibenzo|a,e]-
cyclooctene (3) is a non-planar, tub-shaped compound [5].
Diirr ct al. reported that compound 4, a cyclopropene deriv-
ative of 1, was almost planar [ 6]. They attributed its planarity
to the triple bond-like character of the cyclopropene double
bond.

In the course of our study concerning the platinum com-

plex-catalyzed dehydrogenative double silylation reaction of

1,2-bis(dimethylsilyl)benzene (5) with alkynes [7], we had
interest in a platinum complex of 1 such as 6 as well as a
double silylation reaction of 1. Itis well known that transition
metals coordinate to alkynes and form transition metal-
alkyne complexes (metalacyclopropenes) and the metal-
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coordinated C=C bonds are usually between double bond
and triple bond in character. Therefore, a similarity between
the structures of 4 and complex 6 is expected. The double
silylation reaction of 1 was expected to form the mono double
silylated product 7, a silylated derivative of 2, as well as the
bis double silylated product 8 (Eq. (1)).
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Contrary to our expectation, the double silylation reaction of
1 did not proceed catalytically. On the other hand, a stoi-
chiometric reaction of 1 with bis(silyl) platinum complex 9
afforded compound 7 in the form of its platinum complex 10
as well as 8 and complex 6. Here we report the synthesis of
6, details of the double silylation reaction of 1 and X-ray
structure analysis of 6, 8 and 10. The effects of platinum
coordination on the structures of 1 and 7 will be discussed.

Table 1
Summary of crystallographic data for 6, 8 and 10
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2. Results and discussion
2.1. Synthesis of complex 6

Platinum complex 6 could be synthesized quantitatively
by the reaction of 1 with 2 equiv. of Pt{CH,=CH,) (PPh;),
or Pt(PPh;),. The structure of 6 was unambiguously deter-
mined by 'H, '*C, *'P NMR, IR, elemental analysis and X~
ray structure analysis (vide infra). The '"H NMR signal of
fused benzene rings of 6 appeared at 5.8 ppm (all eight
hydrogens have the same chemical shift). This high field shift
would be attributed to the shielding effect of PPh;. Similar
high ficld shifts were reported for 11 and related complexcs
[8].

It is known that highly strained cyclic alkynes and dehy-
droarenes such as cyclohexyne, cycloheptyne and benzyne
can be stabilized by complexation with transition metals
[9]. Similarly, compound 6, a platinum complex of highly
strained cyclic alkyne 1, was highly air and thermally stable,
and its decomposition temperature under air was higher than

Crystal parameters

Compound 6
Formula CusHauPsPty - 2C-H,,
Formula weight 1823.84
Crystal size (mm) 0.20%0.18 % 0.06
atA) 16.369(2)
hiA) 0.40406)
v (A 1702003
)
B() 102.69(1)
y (M
V(AY 8230(2)
Crystal system monoelinic
Space group £2,/n (No. 14)
4 4
D (Bem ™Y 1.47
wiem™ 35400
Dara collection
Ditfeactometer Mac Seience MXC18
Monochromator graphite
Scan method w-20
A A 0.71107
200 (%) 35
Absorption correction none
No. reflections measured 19948
No. reflections 4,> 3.0e°(4,) 5577
Refinement
Refinetnent method
R 0.070
R, on?
GOF 175

Largest difference peak/hole (¢ &)
Source of atomic scattering factors
Programs used

2935, =216

Crystan-GM

8 10

CintaSiy CoaHs Py S,
585.06 1112.32
0.50x026%x0.18 0.2 %0 18%0.07
1RA21(D) 13.538(2)
(ERRITEN] 17.24(0)

164440 1) 12.010¢3)

HE102)

94.540(4) 104.93¢1)
80.06(2)
1l61(4) 2622(1)
monoglinie trichinic
P2/¢ (No. 14) Pl (No.2)
4 2
1.16 1.41
18,025 28.103
Euraf-Nonius CAD4 Rigaku AFCSS
graphito graphite
w w
1.5418 0.7107
150 50
empirical (¢-scan) none
7126 9386
$285 6162
full-matrix least-squares
0.044 0.053
0.085 0.060
1.60 .18
0.42, -0.36 2.87, - 1.06
Ref. [21]
Enraf-Nonius teXsan

MolEN/ teXsan
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200°C. Complex 6 was not very reactive in chemical reactions
cither. Thus, unlike (Ph;P),Pt(Ph—C=C-Ph), complex 6 did
not react with § at all, cven at clevated temperatures.

2.2. Double silylation reaction of 1

The reaction of 1 with 5 did not proceed catalytically.
However, when 1 was added to the mixture of 5 and
Pi((CH,=CH.,) (PPh;),  (1/5/Pt(CH,=CH,) (PPh;),=
1/2/0.2), small amounts ( ~5%) of 8 and 10 were detected
by NMR. Because 5§ readily reacts with Pt(CH,=CH,)-
(PPh;) to give complex 9 | 10], 8 and 10 are envisioned to
be formed by the reaction of 1 with 9. Indeed, the stoichio-
metric reaction of 1 with 9 {1/% = 1/2) smoothly procceded
in toluene at room temperature to give 8 (59% yield based
on 1), 10 (21%) as well as 6 (12%). Complex 10 was also
highly air and thermally stable; it could be separated by silica
gel preparative TL.C and did not decompose up to 180°C
under air. The structures of 8 and 10 were unambiguously
determined by 'H, '*C, *'P, #Si NMR, IR, clemental analysis
and X-ray structure analysis (vide infra). '"H NMR signals
of some of hydrogens of 10 also exhibited high ficld shifts as
observed for 6 (vide supra),

A similar reaction run at the 1/9 ratio of 1.1/1 in CDCl,
was monitored by NMR. *'P NMR taken at 2 h of the reaction
time indicated complete consumption of 9 and the formation
of 6 and 10 as major Pt complexes along with a small amount
of a third Pt complex (the ratio of 6, 10 and the third complex
based on the *'P NMR integrations is 53/35/12), which
displayed a signal (8=27.79 ppm, 'J(P-P) = 3409 Hz)
very similar to the *'P NMR of 6 (8=27.18 ppm, 'J(Pt-
P) = 3415 Hz). This signal replaced that of 6 in the reaction
of @ with an exeess of 1 (1/9=5/1). Based on these results,
the third platinum complex is prokably the mono platinum
complex 12, although it could not be isolated.

2.3, Crystal structures of compounds 6, 8 and 10

Crystallographic data are summarized in Table 1. Posi-
tional parameters of 6, 8 and 10 arc given in Tables 2-4,
respectivelv. Selected bond distances and angles are listed in
Table 5. Figs. 1-3 show the molecular structures of com-
pounds 6, 8 and 10, respectively.

Single crystals of 6 recrystallized from toluene contained
two molecules of the solvent. Experimental errors for 6 arc
rather large and, thercfore, precise discussion of the bond
distances and angles for 6 is not possible. The gcometries of
Pt centers of 6 and 10 arc typical of trigonal-planar Pt-alkyne
complexes. Pi-C, Pt-P and C1-C2 bond distances of 10 arc
within the range of reported Pt-alkyne complexes [ 8,11--17].

Both of the disilacyclohexadiene rings of 8 are folded at
the Si atoms, while that of 10 is nearly flat. The conformation
of the 1,4-disilacyclohexadiene rings seems highly suscepti-
blc to the molecular structure and crystal packing. For exam-
ple, the disilacyclohexadiene rings of 13 are planar [7c],

Table 2

Positional parameters for complex 6

(%3

Atom X ¥ 2z
Pt(1) 0.77859(6) 0.14357(5) 0.19269(5)
Pt(2) 0.98187(6) 0.14171(5) 0.55208(5)
P(1) 0.8322(5) 0.1291(3) 0.0830(4)
P(2) 0.6481(5) 0.1153(3) 0.1611(5)
P(3) 1.1155(4) 0.1147(3) 0.5873(4)
P(4) 0.9337(4) 0.1263(3) 0.6657(4)
C(1) 0.871(2) 0.1745(9) 0.276(1)
C(2) 0.800(2) 0.173(1) 0.302(2)
C(3) 0.959(2) 0.173(1) 0.444(2)
C(4) 0.884(2) 0.172(1) 0.465(2)
C(5) 0.960(2) 0.191(1) 0.301(2)
C(6) 1.001(1) 0.1908(8) 0.388(1)
(N 1.079¢2) 0.202(1) 0.403(2)
C(8) 1.120(3) 0.224(2) 0.344(2)
C(9) 1.073(2) 0.225(1) 0.265(2)
C(10) 0.999(2) 0.208(1) 0.248(2)
C(11) 0.760(2) 0.187(1) 0.369(2)
C(12) 0.804(2) 0.182(1) 0.445(2)
C(13) 0.756(2) 0.191(1) 0.505(1)
C(14) 0.676(2) 0.213(2) 0.488(2)
C(15) 0.642(2) 0.216(1) 0.405(3)
C(16) 0.678(2) 0.204¢1) 0.348(2)
Ccllin) 0.870(2) 0.180(1) 0.043(2)
C(112) 0.824(3) 0.218(2) 0.049(3)
Ca1y) 0.846(3) 0.259(2) 0.017(3)
C(114) 0.915(3) 0.261(2) -0.017(3)
C(115) 0.958(4) 0.222(2) =0.023(3)
C(116) 0.938(3) 0.182(2) 0.009(2)
C(121) 0.926(2) 0.091(1) 0.104(2)
C(122) 0.956(2) 0.079(1) 0.182(2)
C(123) 1020(2) 0.081(1) 0.200¢2)
C124) 1.058(4) 0.031(2) 0.142(4)
C(125) 1028(3) 0.043(2) 0.064(3)
C(126) 0962(2) 0.073¢1) 0.046(2)
C(131) 0.770(2) 0.106(1) =0.010(2)
ca) 0.757(}) 0.058(2) =0.015(3)
C1d) 0.708(4) 0.041(3) ~0.083(4)
C(134) 0.668(3) 0.066(2) =0.141(3)
C(135) 0.678(3) 0.112(2) =0.140(3)
C130) 0.729(2) 0.3 =0.070(2)
c@im 0591(2) 0.118(1) 0.242(2)
C(212) 0.507(2) 0.130(1) 0.229(2)
C(213) 0.465(3) 0.126(2) 0.298(3)
C(214) 0.508(3) 0.111(2) 0.368(3)
C(215) 0.592(2) 0.099(1) 0.381(2)
C210) 0.634(2) 0.103¢1) 0.316(2)
c(221n) 0.580(2) 0.145¢1) 0.078(2)
C(222) 0.562(2) 0.189(1) 0.087(2)
C(223) 0.517(3 0.214(2) 0.025(3
C(224) 0.491(2) 0.195(1) =0.049(2)
C(225) 0.508(2) 0.151(2) ~=0.064(3)
C(226) 0.553(2) 0.126(1) 0.003(2)
C(231) 0.636(1) 0.0561(7) 0.136(1)
C(232) 0.706(2) 0.029(1) 0.144(2)
C(233) 0.696(3) -0.017(2) 0.137(3)
C(234) 0.615(2) -0.035(1) 0.111(2)
C(235) 0.546(3) -~0.008(2) 0.106(3)
C(236) 0.555(2) 0.038¢1) 0.115(2)
Ca1n) 1L123(D) 0.055(1) 0.614(2)
C(312) 1.049(2) 0.028(1) 0.593(2)
C(313) 1.062(2) =0.019(1) 0.615(2)
(continued)
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Table 2 (continued)

Atom X ¥ z
C(314) 1.137(4) -0.037(2) 0.634(3)
C(315) 1.209(2) -0.010(1) 0.654(2)
C(316) 1.201(2) 0.035(1) 0.636(2)
C(321) 1.177(2) 0.114(1) 0.511(2)
C(322) 1.263(2) 0.121(1) 0.526(2)
C(323) 1.305(2) 0.118(1) 0.467(2)
C(324) 1.269(2) 0.112(1) 0.394(2)
C(328) 1.182(2) 0.104(2) 0.375(2)
C(326) 1.136(2) 0.105(1) 0.430(2)
C(331) 1.184(2) 0.146(1) 0.671(2)
C(332) 1.221(2) 0.126(2) 0.736(2)
CLi3y 1.270(2) 0.153(1) 0.799(2)
C(334) 1.282(2) 0.198(1) 0.788(3)
C(338) 1.245(2) 0.216(1) 0.717(2)
C(336) 1.197(2) 0.189(1) 0.658(2)
C(dil) 0.855(2) 0.083(1) 0.651(2)
C(412) 0.822(2) 0.068(1) 0.576(2)
C(413) 0.764(3) 0.033(2) 0.561(3)
C(414) 0.740(2) 0.013(1) 0.625(2)
C(41$) 0.774(2) 0.028(1) 0.700(3)
C(416) 0.831(2) 0.063(1) 0.715(2)
C(421) 0.886(2) 0.175(1) 0.698(2)
C(422) 0.818(2) 0172(1) 0.735(2)
C(423) 0.785(2) 0.210(1) 0.762(2)
C(424) 0.820(3) 0.252(1) 0.752(3)
C(42%) 0.887(2) 0.255(1) 0.714(2)
C(426) 0.920(2) 0.216(1) 0.687(2)
C(431) 1.006(2) 0.114(1) 0.763(2)
C(432) 1.043(2) 0.144(1) 0.823(2)
Ci43)) 1.098(2) 0.129( 1) 0.891(2)
C(434) LI D083(1) 0.900¢2)
C:433) 10RO 0.054(1) 0.841(2)
C(416) 1.025(2) 0.069(1) 0.772¢2)
C(s1h 0481(7) 0.070(%) 0.6547)
C(512) 0.445(3) 0.102(2) 0695
s 0.471(5) 0.147(3) 0.68%(5)
C(314) 0.333(6) 0.159(4) 0.680(0)
C(51%8) 0.570(4) 0.RUD 0.614(4)
C(516) 0.544( ) 0.083(2) 0.611(3)
C51N 0467(7) 0.030(4) 0.662(7)
s 0.778(6) 033} 0.356(6)
Ci32Y) 0.716(5) 0.333(3) 0.601(8)
C(82)) 0.705(4) 0.373(3) 0.641(4)
C(324) 0.734(06) 0410(3) 0.635(6)
C(32%) 0.815(3) 0.408(3) 0.590(5)
C(326) 0.827(4) 0.368(3) 0.550(4)
C(527) 0.789(6) 0.293(4) 0.508(7)

while those of’ 14 are folded at the Si atoms in the crystalline
state [ 18],

Table 6 shows quantitative description of the fold angles
[19] of eight-membered rings of 6, 8 and 10 together with
thuse of two other dibenzo] a.e Jeyclooctencs 3 [5,20] and
18 [20]. Fold angles of 8 are larger than those of 3 and 18.
Substitution with the sterically bulky SiMe,-containing moi-
ety probably forced more folded conformation. In contrast to
4, the central eight-membered ring of 6 is not planar. How-
ever, fold angles of 6 are almost half of those of 3, 8 or 18,
e, and o, of 10, which are almost the same as @, of 6 and a,
of 8, respectively, clearly show that the conformation of the

Table 3

Positional parameters for compound 8

Atom X ¥ 2z

Si(1) 0.06830(3) 0.05013(5) 0.77845(3)
Si(2) 0.19865(3) —0.12311(5) 0.87596(3)
Si(3) 0.30369(3) 0.30134(5) 0.71351(4)
Si(4) 0.41559(3) 0.08219(6) 0.79254(4)
C( 0.1511(1) —0.0036(2) 0.7281(1)
C(2) 0.1991(1) -0.0827(2) 0.7649(1)
C(3) 0.2856(1) 0.1369(2) 0.6918(1)
C(4) 0.3312(1) 0.0509(2) 0.7231(1)
C(5) 0.1636(1) 0.0388(2) 0.6439(1)
C(6) 0.2255(1) 0.1055(2) 0.6281(1)
(N 0.2342(1) 0.1400(2) 0.5476(1)
C(8) 0.1851(2) 0.1072¢2) 0.4844(1)
C(9) S8 0.0411(2) 0.4995(1)
C(10) 0.1139(1) 0.0086(2) 0.5788(1)
C(in 0.2563(1) -0.1382(2) 0.7163(1)
C(12) 0.3186(1) -0.0763(2) 0.6969(1)
c13) 0.3685(1) —0.1350(2) 0.6502(1)
C(14) 0.3555(2) -0.2498(2) 0.6217(2)
cus 0.2940(2) -0.3098(2) 0.6405(2)
C(16) 0.2452(1) -0.2553(2) 0.6881(1)
C(7) 0.0481(1) =0.0581(2) 0.8613(1)
C(18) 0.1023(1) =0.1317(2) 0.9018(1)
C(19) 0.0825(!) = (.2093(2) 0.9632(1)
cm 0.0120¢2) =0.2163(2) 0.9840(2)
c@2n =0.0411(1) =0.1459(3) 0.9454(2)
C(2Y) =0.0230( 1) = 0.0668(2) 0.8846(1)
2y 0.3548(1) 0.3165(2) 0.8156(1)
c224) 0.4014¢1) 0.2256(2) 0.8494(1)
28 0.4403( 1) 0.2466(3) 0.9254(2)
C(206) 0.4337(2) 0.3545(3) 0.9658(2)
2N 0.3888(2) 0.4422(3) 0.9333(2)
) 0.3497¢2) 042902 0.8E98(2)
€29 =0.014001) 0.0581¢3) 0.7048(2)
Ciim 0.0R25(2) 0.2030(2) 0.8195¢2)
C3) 0.2471(2) = 0.2675(3) 0.8989(2)
Cay 0.2438(2) 0.0026¢3) 0.9367(2)
C3Yy 0.3619¢1) 0.36d1() 0.6358(2)
C(34) 0.2167(1) 0.3878¢2) 0.7094(2)
C(35) 0.4956( 1) 0.1014¢3) 0.7306(2)
€(36) 04343(2) = 0.0485(3) 0.8640(2)
Table 4

Positional parameters for complex 10

Atom X v z

P(1) 0.14664(3) 0.23035¢3) 0.10777(4)
Pl 0.1782(2) 0.2611(2) 0.5076(2)
P) 0.3059(2) 0.2260¢2) 0.2778(2)
Sich) =0.2828(2) 0.3522(2) 0.1076(3)
Si(2) ~0.1368(2) 0.2922(2) - 0.1045(2)
Cl) ~0.0025(8) 0.2216(5) 0.2436(8)
C) 0.0403¢7) 0.1962(5) 0.1558(8)
C(3) =-0.1980(7) 0.2519(6) 0.0703(8)
C =0.1450(T) 0.2271(6) ~0.0141(8)
C(5) -0.1054(8) 0.2078(6) 0.2468(8)
C(6) =0.1943(7) 0.2074(6) 0.1581(8)
(7 ~-0.2826(8) 0.1775(7) 0.157(1)
C(8) —0.2895(8) 0.1542(7) 0.252(1)

(continued)
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Atom X \; z

[oC)) -0.2075(9) 0.1608(7) 0.344(1)
C(10) -0.1185(8) 0.1871(7) 0.3428(8)
C(h 0.0220(8) 0.1415(6) 0.0327(8)
C(12) -0.0733(7) 0.1481(6) —0.0422(8)
C(13) —-0.0962(8) 0.0840(7) —-0.149(1)
C(14) -0.0248(9) 0.0158(6) ~0.1834(9)
C(15) 0.0702(8) 0.0123(6) -0.1132(9)
C(16) 0.0940(8) 0.0747(6) —0.0046(8)
C(IN —0.2695(8) 0.4206(6) 0.0267(9)
C(18) -0.2106(8) 0.3967(7) -0.0601(9)
C(19) -0.204(1) 0.4544(7) -0.114(1)
C(20) -0.254(1) 0.5321(8) —0.084(1)
C(21) -0.313(1) 0.5565(7) -0.001(1)
C(22) =0.3i58(8) 0.5017(7) 0.055(¢1)
C(23) = 0.2426(9) 0.4086(7) 0.269(1)
C(24) -0.4202(9) 0.3348(9) 0.067(1)
C(23) -0.186(1) 0.2409(8) -=0.264(1)
C(26) ~0.000(1) 0.3097(8) -0.079(1)
C(ioD) 0.3060(7) 0.2807(6) 0.5993(8)
C(102) 0.3681(9) 0.2242(7) 0.651(1)
C(103) 0.466( 1) 0.2425(8) 0.720( 1)
C(104) 0.5028(9) 0.3162(9) 0.740(1)
C(108) 0.4422(9) 0.3723(7) 0.688(1)
C(106) 0.3476(8) 0.3540(6) 0.619(1)
o) 0.1011(7) 0.3518(6) 0.5861(8)
C(202) 0.0166(8) 0.3863(6) 0.5231(8)
C(203) ~0.0432(9) 0.4540(8) 0.582(1)
C(204) -~ 0.018(1) 0.4883(7) 0.702(1)
C(205) 0.065(1) 0.4551(7) 0.766(1)
C206) 0.1255(8) 0.3879(7) 0.7075(9)
C301) 0.1490(7) 0.1730(6) 0.5408(8)
0 0.1790(8) 00933(6) 0.4759(9)
C 0.163(1) 0.0265(7) 0.503(1)
Cea) 0.115(H 0.0369(7) 0.592(1)
C(308) 0.081(1) 0.1150(R) 0.652(1)
CL6) 0.009¢ 1) 08307 0.628(1)
Cedol) 0.3242(K) 0. 1878(6) 0.1259(9)
C(402) 0401(1) 0.1282(8) 0.086(1)
C(403) 0411 0.103¢1) =0.029(1)
C(A0d) 0.344(1) 0.140(1) =0,106(1)
C(408) 0.273¢1) 0.200(1) =0.007(1)
C(406) 0.2609(8) 0.2242(7) 0.047¢1)
C50D) 0.35118) 0.3300¢7) 0.3237(8)
C(502) 0.2860(8) 0.3993(7) 0.365(1)
C(503) 0314 0.4793(8) 0.392(1)
C(504) 0.406(1) 0.4914(8) 0.380(1)
C(505) 04711 0.422(1) 0.338(1)
C(506) 0.4449(8) 0.3417(8) 0.307¢(1)
C(601) 0.4053(6) 0.1619(5) 0.3431(7)
C(606) 0.3876(5) 0.0780(5) 0.3064(6)
C(605) 0.4611(6) 0.0219(4) 0.3471(7)
C(604) 0.5523(H) 0.0497(5) 0.4244(7)
C(603) 0.5701(5) 0.1336(5) 0.4611(06)
C(602) 0.4966(6) 0.1897(4) 0.4205(7)

cight-membered ring of 10 lies between those of 6 and 8.
Although the coordination of platinum to 1 and 7 folds their
structures, fold angles of 6 and 10 indicate that the Pt-coor-
dinated C=C bonds of 6 and 10 are between double bond and
triple bond in character.

view. Only the a-carbons of phenyl rings are shown for clarity. (b) Side
view. Phenyl rings are omitted for clarity.

Fig. 2. Molecular structure of compound 8 with 40% probability. (4) Top
view. (b) Side view. Methyl carbons are omitted for clarity.
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3, Experimental
3.1. Svnthesis of 6

To a CH,Cl, solution (5 ml) of 1 (20 mg) was added
Pt(CH,=CH,) (PPh;), (150 mg) atroom temperature. After
stirring for 30 min, the solvent was removed under vacuum
to give 6 quantitatively (163 mg); 'H NMR analysis indi-
cated that the crude complex was almost pure. An analytical
sample was obtained by recrystallization from toluene as
orange prismatic crystals containing two solvent molecules.

M.p. 250-255°C (under vacuum). IR (KBr): 1771, 1744
(vC=C). 'H NMR: 5 5.80 (8H, s), 7.00-7.09 (24H, m),
7.10-7.18 (12H, m), 7.32-7.42 (24H, m). *C NMR: 8
125.02 (4C), 127.43 (24C, . P-Ph), 128.67 (12C, P-Ph),
130.59 (4C, *J(Pt-P) =33, 131.29, 132.09, 134.31 (24C,
m, P-Ph). 136.79 (m, ipso P-Ph). *'P NMR: 8 27.04 (s,
1J(P=P) = 3414). Anal. Calc. for CegHePsPty- 2(CHCH;):
C.67.17: H, 4.64. Found: C, 67.07: H, 4.67%.

Table §
Selected bond distances (A) and angles (°) for 6, 8 and 10
6 8 10

Bond distances

P =P(h 2.284(8) 2.202¢3)

Pt -P() 2.253(8) 2270(1)

Pt =Col) 206031 2031

Pr)=Cied) 202(4) 2027(9)

P )=P(H 2.285(7)

Pri2)-Pd) 2301

Pu2)-Cch 2.04(3)

PH ) -Cdy 24

Sy =Coly oF 1.890( ) | RRS(9)

S h=Ceh

Sih=Cctn | R78(2) L8

SH2)-Coedyor 1 R82(D) 1891

S =C(d)

SiIH=Ct 1Ry 1.860(2) 187(1)

SithH=C(YHy 1.889(2)

SitH-C(2Y 1.866(2)

Sitd)=C(4) 1.887(2)

Sith=C24) 1.878(2)

Ci1=C(2) 1.34(%) 1.355¢(3) 1.31{2)

CihH=C(%) 1.51(4) 1.498(3) 143

C)=Ccil) 1L30(%) 1.305(3) 146¢ 1)

CH=Cd) 1.36(4) 1.348(3) 1.33(1)

Ct1)-C(6) 1.41(4) 1.503(3) 1.33(2)

Cih=Ci1d) 1349 1.493(3) 1.52(1)

C3)=C(6) 1.48(4) 1.403(3) 141(H

C(3)-Clo) 1.33(%) 1.393¢3) 1.41(2)

C6)-C(7) 1.29(%) 1.399(3) 1.38(2)

CiNH-C(8y 1.49¢6) 1.372¢3) 1.40¢2)

Ci8)=C(9) 1.41(6) 1.37244) 1.37¢2)

C9)-Cly 1.29¢(35) 1.383(3) 1.38¢2)

Cuth-C 1.36(3) 1.396(3) 1411

CiIhH-Cile) 1.41(d) 1.3940Y) 140

CI)-Culy 1.44(5) 1.404(3) 1.38¢1)

CAH-CLldy 1.43(6) 137640 3) 141

Ci13)-C(13) 141N 1.372(3) 1.37(¢1)

C3)-Ci 1oy 1.30(6) 1.378¢3) 1.40(1)
(continued)

Table § (continued)

6 8 10
Angles
P(1)-Pt(1)-P(2) 104.2(3) 101.90(9)
P(1)-Pt(1)-C(1) 107.3(8) 108.9(3)
P(2)-Pt(1)-C(2) 110(D) 111.9(3)
C(D)-P(D-C2) 38(1) 37.5(4)
P(3)-Pt(2)-P(4) 101.0(3)
P(3)-Pt(2)-C(3) 112.3(8)
P(4)-Pt(2)-C(4) 109.2(8)

C(3)-Pt(2)-C(4) 38(1)

C()-Si(H-C(17) or 109.14(9) 111.6(5)
C(3)-Si(H-C(17)

C(2)-Si(2)~-C(18) or 108.14(9) 112.0(5)
C(4)=Si(2)-C(18)

C(3)-Si(H-C(23) 109.05¢9)
C(4)-Si(4)-C(24) 108.52(9)
Pt(-C(1-C(2) 69(2) 71.1(6)
Pt H-C(1)-C(5) 150(2) 152.5(8)
Si(H)-C(H-C(2) 122.1(D
Si(1)-C(1)-C(§) 119.6(1)
C(2)=C(1-C(5) 141(3) 118.3(2) 131.4(8)
Pr(1)-C()-C(1) 72(2) 71.4(6)
Pr(1)=C(2)=C(11) 145(2) 145.6(7)
Si(2)=C()-C(H 122.4(1)
Si(2)=C(2)=C(11) 118.3(D)
C(N=C()=Ce11) 143(3) 119.3(2) 137¢1)
P1(2)-C(3H)-C(d) 75(2)

P1(2)-C(3)-C(6) 141(2)

Si(H-C(H-C) or 1204¢1) 124.6(9)
Si(1)-C(H-C(4)

Si(3)-C(3)-C(6) or IR 109.0(6)
SitH=C(3)-C(o)

C(4)-C{3)-Cin) 143 120.1(2) 126.4(8)
Pr(2)-C(4)-Ci 1y 67(2)

Pr(2)-CihH=C12) 146( 3)

St =Cen=Ced) or 1239¢1) 124, 3(8)
Sit)=Ceh=Ced)

Si{d)=-C(4)-C12) or 1I6.8(1) 110.2¢8)
SH)=Ch=C12)

CiN=-Cid)=C1d) 147¢3) H1Q) [28(1H)
C(1)=C(5)-C(6) H92) 121.6(2) 124(1)
C(3)-CH)-C(%) 12002 124.002) 120.1(9)
C()-CL1-C(12) 119¢3) 122.8(2) 120.6(8)
C()-C12)=Cll) 124(3) 1209¢2) 120.5(7

3.2, Reaction of I with 9

A mixture of 1 (5.2 mg, 0.026 mmol) and 9 (47.3 mg,
0.052 mmol) in toluene (1 ml) was stirred at room temper-
ature under nitrogen. The mixture, which was initially pale
yellow=brown, became a brown suspension in § min. Afier
stirred for 24 h, the mixture was separated by silica gel
preparative TLC (hexane/CH,Cly, 2/1) to give 8 (8.9 mg,
59% based on 1), 10 (6.2 mg, 21%) and 6 (5 mg, 12%).
Complex 6 partially decomposed under the preparative TLC
conditions.

8: m.p. 226-228°C. IR (KBr): 3056, 2956, 1468, 1412,
1249, 1125, 990, 897, 864, 832, 812, 775, 739, 681, 652. 'H
NMR: § 0.10 (12H, s), 0.47 (12H, 5), 6.93 (4H, dd, J=3,
6),7.02 (4H.dd,/=3,6),7.32 (4H,dd./=3,5),7.52 (4H,
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Fig. 3. Molecular structure of compound 10 with 40% probability. (a) Top
view, Only the a-carbons of phenyl rings are shown for clarity. (b) Side
view. Phenyl rings and methyl carbons are omitted for clarity.

dd, J=3, §). ""C NMR: § —~1.12, 2.30, 125.06, 126.23,
128,06, 132.65. 142.50, 145.09, 158.63. *'Si NMR: &
=2091. Anal. Cale. tor C H,,Siy: C, 73.91; H, 6.85. Found:
C, 73.81; H, 6.85%.

10: mp. 215-220°C (dec., under vacuum). IR (KBr):
1715 (¢C=C). '"H NMR: 60.04 (6H, 5), 0.47 (6H, x), 500
(2H,d.J=7),6.50 (2H,1./=7),6.88 (2H,(,J=7),7.04~
7.19 (20H. m), 7.32-7.39 (12H, m), 7.41 (2H, dd, J =3,
5).7.63 (2H,d,J=3,5). ""C NMR: 6 - 1.96, 2.13, 124.06,
125.05, 126.56, 127.65 (1, J=15, P-Ph), 127.93, 128.75,
128.93 (s, P-Ph), 132.07, 132.92, 134.12 (m, P-Ph), 136.42
(m, ipso P-Ph), 138.13 (dd, /=11, 84), 145.70 (1, J=3),
145.99, 158.66. *'PNMR: §24.96 (s, 'J(P1-P) = 3409).%Si
NMR: & — 19.03. Anal. Calc. for Cq>HsyPaSia: C, 66.95; H,
4.89. Found: C, 66.73; H, 4.69%.

3.3. Structure determinations

A summary of the crystal parameters, data collection and
refinement is listed in ‘Table 1. Single crystals of 6 recrystal-
lized from toluene contained two solvent molecules, the num-
ber of which was determined by 'H NMR integration. For 6,
some carbon atoms of the solvent molecules were not found
and located at calculated positions. All phenyl rings of PPh;
were fixed as rigid groups and al! other non-hydrogen atoms

Table 6

Comparison of cyclooctatetracne ring conformations of dibenzofa.e]-
cyclooctenes *

3 a
S, 13
e el o
s u 2N 2% R i
= oz bd hf> 8
ﬁ Side view from A Side view from B
A
«a, a, a, a,
6" 22 20 32 30
8 533 55.8 52.7 517
10 404 40.8 353 55.2
3 431 46.3
15 47.0 50.7

* The fold angle @ is defined as in Ref. [19]. In the illustrated example, a,
is the dihedral angle between the plane containing bonds b, aand h, and the
plane containing bonds ¢ and g.

"Esds for a,, o, a and o, are approximately 3.

were refined anisotropically. Hydrogen atoms were not
located for solvent molecules. All other hydrogen atoms were
located at calculated positions and their positions were not
tefined. For 8, all non-hydrogen atoms and hydrogen atoms
were refined anisotropically and isotropically, respectively.
For 10, one phenyl ring (C601-C606 and H601-H606) was
fixed as a rigid group. All other non-hydrogen atoms were
refined anisotropically. All other hydrogen atoms were
located at calculated positions and their positions were not
refined.

4. Supplementary material

Further details of the erystal structure determinations are
available from the authors on request.
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