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The molecular structure of [(C6Hj)3P]ZPt(CjHB) has been determined from 
three-dimensional X-ray diffraction data (R = 0.045 for 6033 reflections). The 
crystal belongs to the triclinic system, space group Pi, with two formula units 
in a cell of dimensions: a = 18.557(2), b = 10.216(2), c = 9.647(2) .4, a = 98.29 
(3), fl= 73.44(2), and y = 88.34(2)“. 

One of the olefinic bonds of dimethylallene, which has no adjacent methyl 
groups, is coordinated to the platinum atom: Pt-C(l) = 2.108(8), Pt-C(2) = 
2-O-19(7) A. The coordinated dimethylallene molecule is no longer linear, the 
C(l)-C(2)-C(3) angle being 140.8(8)“, which is significantly smaller than that 
found in [(C6H5)3P]ZPd(C3HJ). The C(l)-C(2) distance is 1.430(11) X, whereas 
the uncoordinated bond distance is normal [C(2jC(3) = 1.316(il) X]. 

Introduction 

Otsuka and his coworkers have synthesized a number of allene complexes 
with transition metals [ 1, 21. A series of compounds (Ph,P),M(RR’C=C=CR”R”‘) 
(M = Ni, Pd or Pt, and R, R’... = H or CHS) are particularly interesting from the 
point of view of their structural chemistry, because they enable us to study the 
differences due to the change in the metal atom as well as the effect of the 
substituents in the allene ligand. 

In this contest, we have already reported the molecular structure of 
(Ph,P),Pt(C,H,) [3] and (Ph,P),Pd(CJ&) [4], and have discussed the nature 
of the bonding and the structural differences arising from this change in central 
metal atom. We now report the result of a structural investigation of (Ph,P)2- 
Pt(C,H,). The electronic effects as well as the steric effects of the substituents 
on coordinated ethylene molecules already have been discussed by Ibers and 
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his coworkers [5]. We will discuss the steric effect of the methyl groups of di- 
methykallene. 

Experimental 

The crystals of (Ph,P),Pt(C,H,) used in this study were kindly supplied by 
Professor S. Otsuka and his coworkers of Osaka University. They are pde yel- 
low and fairly stable in the air. After preliminary photographic X-ray work, 
which showed the crystals belonged to the triclinic system, accurate cell 
dimensions were determined by a leasfxquares fit of 28 values of 20 higher 
order reflections measured on a Rigaku automated four-circle, single crystal 
ciiffrac tometer. 

Crystal data_ CJIH38PzPtr formula wt. 787.7, triclinic, space group Pi, a = 

18.557(2), b = 10.216(2), c = 9.647(2) A, Q = 98.29(3), j3 = 73.44(2), y = 
88.34(2)“, U= 1730-O(4) A3, D, = 1.56 g/cm’, 2 = 2, D, = 1.51 g/cm3. 
Wo Kc,, h = 0.70926 A, p = 45.3 cm-‘). 

Intensity data were measured on a Rigaku diffractometer, using graphite 
monochromatized MO- Kcr radiation. The setting angles of each reflection were 
computed on-line with a FACOM R computer by the Busing-Levy method [6]. 
The setting parameters, which determine the UB orientation matrix, were 
determined by a least-squares method using the precise values of centering 
angles 28, o, x and r$ of 20 higher order reflections. 

The 0-28 scan technique was employed for data collection. The integrated 
intensity was determined by scanning the peak at a rate of 4”/min, and subtract- 
ing the background obtained by averaging the two values measured for 7.5 set 
at both ends of a scan. The scan range in 28 was from -1.0” from the K,, peak 
to 1.0” from the R (12 peak. A crystal used for intensity measurement had the 
dimensions of 0.15 X 0.20 X 0.20 mm. A total of 6033 unique reflections was 
measured out to a 28(Mo- E;,,) value of 50”, and of these 503 reflections were 

less than a(F) and were recorded as zero. Three standard reflections were 
measured after every 50 reflections, and the intensities of these reflections 
remained constant throughout the data collection. Lorentz and polarization 
corrections were made, but no absorption correction was applied to the in- 
tensity data (W = 0.9), which might limit the accuracy of the present structure 
determination. 

Solution and refinement of the structure 

The structure was solved by the conventional heavy-atom method. A 
three-dimensional Patterson function was computed and interpreted to give the 
coordinates of the platinum and phosphorus atoms. The remaining non-hydrogen 
atoms were easily located on the successive Fourier maps. 

Structure refinement was carried out by the method of block-diagonal 
Ieastxquares, the function minimized being ~w(IF,,I-_IF,I)~ with HBLS V 
program [7]- The atomic scattering factors used in all the c2icul2tiom were 
those of Hanson et al. [8]. Anomalous dispersion for Pt and P was included in 
F, [9]. A few cycles of isotropic refinement followed by anisotropic cycles, based 
on the inner 4155 non-zero reflections, converged the values of R, and R7 to 
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Fig. 1. The ddference Fouder map showing the hydrogen atoms m tie I.l-drmeLhylaUene moiety 
calculated oo the plane through (a) H(101) C(1) H(lO2); (b) H(401) Hf-102) H(403); (c) H(501) H(502) 
H(603). Tbe Eramework or atomic positions mdicated bv cro-s are also drawn. 

0.034 and 0.044, respectively, where R, = ~iIFoI-_IF,II/~IFoI and Rz = 
~C(I~,I-I~,r)‘/~l~,12 I’=. Ail the phenyl hydrogen atom positions were located 
from stereochemical considerations assuming the C-H bond length to be 1.08 
A. However, the hydrogen atoms of the dimethylallene ligand were located 
from a difference Fourier synthesis. A few more cycles were carried out using 
all reflections, because it has been pointed out that the exclusion of weak 
reflections might possibly introduce some systematic error in the refined param- 
eters [lo]. Unit weights were used for each reflection throughout the refine- 
ment, because the average w(AF)’ for subsets of reflections, calculated as a 
function of both size of IF,1 and (sin 0/h) did not deviate significantiy from 
each other. The final least-squares cycles reduced the values of R, and R, to 
0.045 and 0.043, respectively, for 6033 reflections (R, = 0.034 for 5530 non- 
zero reflections). During the last cycles, positional parameters of allene hydrogens 
were refined, but only the thermal parameters of methylene hydrogens were 
refined, those of methyl hydrogens being fised to the same value as the isotrop- 
ic temperature factors of the corresponding methyl carbon atoms. This proce- 
dure will be discussed later. The difference map calculated on the planes through 
the hydrogen atoms is shown in Fig. 1. The final positional and thermal param- 
eters along with their estimated standard deviations are listed in Tables 1 and 2”. 

Results and discussion 

Figure 2 presents a stereo drawing of the (Ph~P)2Pt(C&) molecule. Figure 
3 indicates the numbering scheme. The coordination geometry around the 

(continued on p I I61 

l The table of structure factors has been depositid as NAPS Document No. 02528. witb ASISINAPS. 
clo Microfiche Publications. 440 Park Ave. So.. New York. New York 10016. A CO~V may be secured 
by crting ihe document and remittrng S 1.50 for microfiche or S 5.00 for photocopies. Advance pay- 
ment is recuired. Make checks payable lo hlicrofiche Pubhcaholu. 
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TABLE 1 

ATOMIC PARAMETERS OF HEAVlBR ATOMS IN (PhjP)2Pt(CsHs). POSITIONAL PARAMETERS IN 
FRACTION OF CELL EDGES AND THERMAL PARAMETERS IN THE FORM OF exP {-#& ,h* + 
&# + 8331’ + f3, ?hk + B, 3hZ + f323kl)}_ STANDARD DEVIATIONS SHOWN IN PARENTHESES ARE 
APPLIED TO THE LEAST SIGNlFlCANT DIGIT. 

ATOM 

L 
PC21 
cc11 
CCZ) 
CC3) 
CC4J 
CC5) 
CC111 
CIl2) 
CC131 
cc141 

:::z; 

Cl211 
ClZZJ 
~123~ 
~1241 
Cc25) 
Cl261 
cr3lJ 
cc321 
CC331 
CC34J 
C(35J 
C c36) 
CC411 
cf421 
cc431 
Cf44J 
C(45J 
cc463 

::z:: 
CC53J 
cc541 
ce551 
CI56J 
Cl611 
cea2; 
C(63J 
Cc64i 
C1651 
Cf66J 

X 

,230152f13J 
-32531 c 9) 
Il3SSl i 91 
.1855 ( 4) 
.Z6il I 4) 
.3153 ( 4) 
.3917 1 5) 
,300b c 6) 
e3117 ( 41 
.2970 ( 4) 
.2854 1 5) 
,289s 1 5) 
.304b t 5) 
.3169 ( 4) 
-3621 t 41 
.3098 1 5) 
.3332 C 6) 
-4089 C 61 
;saoa ; 5J 
,4385 1 41 
.4385 C 3J 
.4604 1 4) 
.5228 ( 51 
.5325 1 41 
.4a09 t 4) 
.4183 1 4) 
,121o I 31 
.loa3 t 41 
.0925 ( 5) 
.oaa9 1 51 
.lOlC C 5) 
.I185 C 41 
.0440 1 31 

s-0154 1 4) 
-,0863 I 51 
-.0984 t 51 
-.0385 1 5J 
.0319 1 4) 
-1566 ( 41 
.0993 t 5) 
-1150 ( 61 
.1882 C 61 
.2472 C 51 
,231O 1 41 

Y 

.3729ac 2~ 

.34304[161 
,230131161 
-4751 C 7) 
;5058 i 71 
.5733 1 71 
.5755 C 9J 
-6596 110) 
.2616 C 7) 
.1293 C 71 
.0639 C 91 
.1314 CllJ 
o262b (11) 
.32a5 1 9~ 
.5006 1 6) 
-6055 1 81 
. 7275 ( 91 
-7450 1 91 
.64la cloJ 
-5,178 1 Xl 
;2420 1 61 

1786 c a) 
:1047 1 8) 
.0942 ( 8) 
.1565 1 81 
.2292 ( 71 
-1773 1 71 
IO468 1 7) 
.0176 C 9) 
.1145 1101 
.2423 c 9) 
-2731 1 8) 
,287l 1 6~ 
,3086 cl01 
-3523 (11) 
-3730 (10) 
.3546 ( 9) 
-3103 1 8) 
-0745 c 6) 

-.0015 t a) 
--ii84 t al 
-.1649 ( al 
m.0918 t 81 

.0284 ( 7) 

2 

,022271 3) 
-.19195c171 

~ooollc181 
.2378 C 8) 
.1716 I 71 
,2029 C 7) 
.1026 (10) 
-3525 (10) 

m.3647 c 71 
-.3750 ( 8) 
-.502a t 101 
-.6179 110) 
-.b103 C 9) 
-,4822 t a) 
-,2425 t 7) 
-.2207 c 9) 
-a2571 (10) 
-.3105 (111 
-;3299 il0J 
-.2984 1 9~ 
-.laa4 ( 71 
-.3160 1 9) 
-.3101 110) 
-.1759 (ii) 
-.0470 110) 
w.0524 ( 8) 
w-1751 ( 7J 
-;2259 1 8J 
-.35aa c 91 
--54421 1 9) 
0.3945 1 91 
--.2635 1 9) 

.1199 t 7) 
-0668 110~ 
,162O (121 
.3104 (12) 
.3637 ( 9) 
-2694 1 8) 
-0609 ( 71 
,126s 1 9) 
.1682 111) 
.1463 111) 
.0777 (101 
.037a 1 81 

l3c111 

.001983c 71 

.00224 t 5) 
,00197 1 5) 
-0034 ! 31 
;0035 i 3i 
-0047 t 31 
iOO46 1 4) 
.00b9 1 5) 
.0024 
10034 

1 2J 
i 3i 

-0036 1 31 
;0042 ( 4) 

.0046 .0037 : :: 

.0030 1 21 

.0039 t 3) 

.0064 t 51 
-0075 
;0052 

1 51 
i 41 

a0032 1 3) 
;ool92 i20J 
-0030 1 3) 
.0032 t 31 
.0032 1 31 
.0035 1 3) 
.0032 1 31 
,0023 1 2) 
-0036 1 3) 
.0045 C 31 
.0054 1 41 
.0053 1 4) 
.0036 1 3) 
,002 1 1 21 
-0028 I 3) 
.0025 : 31 
.0036 1 31 
.0043 1 3) 
-0033 C 31 
-0027 1 2) 
,0045 1 3) 
-0077 1 51 
.0079 I 5) 
.0049 I 41 
.0032 ( 3J 
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6(22J 

.00641( 2) 

.00731(16J 

.00745(17J 
,0107 [ 8) 
,009O ( 7) 
,0092 1 8) 
.0152 (12, 
-0161 (13) 
.OlOb ( 8) 
.0103 1 9) 
.0141 (11) 
.0232 (16) 
.0253 (171 
,016O (11) 
.0081 1 71 
-0106 ( 91 
-0107 (10) 
.0104 (101 
,OlSZ (12) 
,0135 (10) 
,008O ( 7) 
.Olll ( 9) 
.OlZl (101 
.OlOO ( 9) 
-0132 (101 
-0099 ( 8) 
.009n 1 8) 
-0105 ( 8) 
.0156 (12) 
.0200 (14) 
,317o (12) 
.0116 1 91 
.0081 ( 7) 
-0176 113) 
.0234 117) 
-0147 112) 
.0152 (121 
.0132 (101 
.0071 ( 7) 
.0102 I 9) 
.0084 ( 91 
.0085 ( 9) 
.0119 1101 
.0093 ( 81 

B(33J 

.00743( 31 

.00783~19J 
,009l ( 2) 
.OiOl 1 9) 
,0080 ( 8) 
.ooi35 t 8) 
.0167 (131 
.0155 (13) 
.0070 ( 8) 
.0136 1111 
.0185 (141 
-0132 (12) 
.0107 (111 
,008s ( 9) 
,008l 1 81 
-0148 (12) 
.6157 (13) 
.0181 (15,) 
.0176 (14) 
-0144 1111 
.0119 t 9) 
.0161 112) 
.0195 1141 
-0247 (17) 
.0216 (151 
.0125 (10) 
.0098 1 81 
.OlOO ( 9) 
.0146 (12) 
.0117 1111 
,012o 111) 
.0142 111) 
ro120 ( 9) 
.0167 113) 
.02b3 119) 
.0234 (17) 
.0137 1121 
.OlZO (10) 
.0109 ( 91 
.0163 (12) 
.0198 (15) 
.0221 (16, 
.0168 113) 
.0123 (10) 

61121 

-.001505119J 
-.00120 (15,) 
-,00160 t 14) 
-.0016 I 71 
-.0039 1 7) 
-,0046 ( 8) 
w.0077 1101 
w.0073 1131 
-rO007 t 7) 
w.0005 ( 8) 

.OOll ( 91 

.0023 (12) 
-.OOOO (L3) 

.0002 1 9) 
-.0013 I bl 

.0003 ( 8) 
-.OOOl (10) 

B(l3J 

-.00119t ZJ 
-.00125(16J 
-,00217t16) 
w.0003 t 8) 
,,OOlC f 71 
-.0033 1 8) 
m.0065 (111 
-.0085 (13) 
1.0003 ( 7) 
w.0031 1 91 
-.OOSl (111 
B.0045 (11) 
-.0045 t 101 
w.0031 ( 8) 
-,0007 1 7) 
-.OOlO ( 91 
-.OOOl (12) 

.OOlO (14) 
m.0003 (121 
-,0006 f 9) 
-.0022 ( 7) 
-.OOLO 1 9) 
-..OOlZ (101 
-.0052 1111 
-.009A (11) 
-.0043 1 BJ 
1.0026 f 71 
0.0035 I 8J 
w.0072 (ill 
m.0074 111) 
-.0069 (11) 
m.0048 ( 91 
w.0016 ( 7) 
-.0029 (101 
_~0055 (121 

.0032 (121 

.0019 (10) 

.0013 t 8) 
-r0047 t 7) 
s.0066 110) 
-.0099 (1%) 
-.0151 (16, 
a.0087 (111 
-.0055 ( 81 

-.0058 112) 
1.0074 (11) 
P~OO29 i 8) 
-.0004 I 61 

,001s 1 BJ 
.00&4 t 8) 

-.0007 1 81 
w.0022 t 91 
-.0026 ( 7J 
0.0015 I 6) 
-.0031 ( 7J 
-.OObO Cl01 
-.0067 (121 
-.0030 111) 
-.0027 ( 81 
-.0023 t 6J 

.0009 1 9) 

.OQ33 (11) 
-.0013 110) 
-.0036 (10) 
-.0029 t 81 
--.0006 t 61 
-.0056 f 9) 
9.0053 111) 

.0001 111) 

.0028 I 91 

.0002 t 71 

B(231 

.00053( 4) 
~.OOOl ( 3) 

,OOlO ( 3J 
-.0012 I14J 

-0022 (12) 
.0013 (131 

dJi6 (20) 
1 2) 

r.0007 (12) 
-.OObS (151 
e.0120 (201 
0.012 ( 2) 

.004 ( 2) 

.003g (161 

.0318 (12) 
IO040 (Lb) 

.OObb (18) 

.0060 (19) 

.OlO ( 21 
;OObZ j17J 
.0036 (121 

-.0014 (17) 
w.0015 t 191 

,0045 (191 
.0131 (20) 
.0043 (14) 
.0012 (13) 
.COLB (141 

-.0014 (19) 
.0065 120) 
.0076 (19) 
.0063 (16) 
.0032 (131 

-.004 f 2) 
-001 I 31 
.OOl t 2J 

-.OOOl (191 
.0029 rlbt 
.OOOl Il2J 
.0078 117) 
.0104 (18) 
.0027 (191 

-.0009 (18) 
.0014 (14) 
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TABLE2 

ATO?KlCPARAMETEFLS OF EIYDROGENATOMSIN(PhS)2PL~C58g). THERMALPARAMETERSARE. 
IN THE FORM OF erp {--8tsm e/d }. STANDARD DEVIATIONS ARE SROWN ONLY FOR 
REFINED PARAMETERS. 

HtlOlI 
Hf 102) 
Ht401) 
Ht402) 
Ht403) 
Ht501) 
H(502) 
Ht503) 
Ht 121 
Ht131 
kit141 
kit151 
Htl6I 
Ht22I 
kit231 
~(241 
Ht25) 
Ht261 

!I::; 
Ht34) 

:g:; 
~(423 

Ht43) 
Ht44) 
kfb5) 
Ht46l 
Ht52) 
Ht53) 
HI541 
Ht551 
Hr56) 
Ht62I 
I11631 
Ht64) 
ntasil 
H(66) 

X 

.143t 51 
,188t 5) 
.4261 51 
.404t 51 
,402( 5) 
.247t 6) 
.339t 6) 
.322t 6) 
.295 
.273 
.281 
,307 
.331 
,251 
.292 
.427 
,520 
.480 
.452 
,563 
,581 
,490 
.377 
.I11 
,083 
.076 
,098 
0130 

-.OOl 
a.133 
-al54 
-.04b 

,078 
,041 
.069 
.200 
.305 
.276 

Y 

.548( 9) 
,392t 9) 
.545( 9) 
.511t 9) 
.659( 9) 
,67AtlO) 
.622( 101 
.7401101 
.077 

9.039 
,080 
.314 
.431 
.593 
.809 
.840 
.656 
.b36 
.187 
-056 
,036 
.148 
.276 

--r031 
-.083 

.090 

:% 
r292 
.370 
0403 
.375 
.294 
.033 

1.175 
0.257 
-0129 

.OA7 

2 

.244tlO) 

.320(10) 

.154(10) 
,013~lOl 
.085t 10) 
.40511lJ 
.4oltll) 
.345t111 

-.284 
-.512 
0.717 
0.702 
9.475 
-.175 
-.244 
-.337 
0.370 
-.317 
-.421 
0.410 
0.171 

.057 
,048 

-.I62 
0.397 
0.545 
-.b59 
0.229 
0.050 

.118 

.38b 

.480 

.313 

.145 

.Z19 
el81 
,056 

-.Oll 

8 

5.3t24) 
5.4(25) 
5.3 

;:z 
6.1 

8’: 
4x5 
583 
6.0 
6.0 
4.4 
4*5 
6*0 
6-2 
6-7 
496 
b.8 

,‘=: 
5a2 
3a9 
4al 
5.2 
5.8 
5.8 
495 
5.5 
bab 
6.5 
5.6 
4.8 

t:: 
5.8 
5*5 
3.8 

platinum atom is shown in Fig. 4. The bond lengths and bond angles are listed 

in Table 3. 
The best plane passing through the Pt, P(l), P(2), C(1) and C(2) atoms is 

represented by the equation: 0.531 X - 0.785 Y + 0.319 2 + 0.522 = 0.0. 
Deviations from this plane (in A) are: Pt, 0.021; P(l), 0.032; P(2), -0.081; C(l), 
0.071; C(2), -0.066; whereas that of the uncoordinated carbon atom, C(3), is 
+I.240 A. The dihedral angle between the two planes defined by P(l), Pt and 
P(2), and C(l), Pt and C(2), is ‘7.8”. A similar angle has been reported for many 
olefin-platinum, -palladium and -nickel complexes [ 11-141. 

The main purpose of the present work is to compare the coordination 
geometry of (PhJP)iPt(CsHs) with (PhSP)2Pd(C,&) and (Ph3P)ZPt.JC3H4). The 
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fig. 2. The stereo drawing of Ihe (Ph#)2Pt(CgHg) molecule. The thermal ellipsoids correspond Lo 50% 
probability. Hydrogen atoms are omitted for cht~. 

corresponding interatomic distances and angles found in these three compo-mds 
are summarized in Table 4. Although the first two structures have been determin- 
ed accurately, it is unfortunate that the structural investigation of the last com- 
pound is of only limited accuracy. Nevertheless some conclusions on the sh-uc- 
ture can he drawn from these results. 

We have already noted that the bonding of platinum to allene is stronger 
than that of palladium [4]. This is again confirmed in the present work. The 
C(l)-C(2)<(3) angle is smaller and the C(l)-C(2) distance longer in Pt com- 
plexes than in Pd analogs, although the difference is not ful!y significant, i.e., 

Fig_ 3. The molecular structure of <PIIQ~PUCSH~). and the numbering system of atoms. 
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TABLE 3 

BOND LENGTHS (ii) AND BOND ANGLES <“) WITH THEIR ESTIMATED STANDARD DEVIATIONS 

Coardrnahng atoms 
~-RI) 
Pt-P(2) 

p+ul) 
pt--c(2) 
C(leC(2) 
C(2FC(3) 
C(3ba4) 
C<3)--c<5! 
C(l)_H(IOl) 
C(l)-H1(102) 
C(4)-H(401) 
C(4)_H(402) 

C(4)_-8(403) 
C(5)_H(501) 
C(5)-H(502) 
C(5)-H(503) 

‘l’rinhenylnhornhrnr poups 

P(l)-all) 
P(l)_C(21) 
P(lI-C(31) 

CCl1F--a12) 
C(12J--C(13) 
c<13)-a14) 
C(l4Fa15) 
C<15k-C(16) 
C<16)-C<11) 

C(21 )-c(22) 

c(22)--c(23) 
Ccm-C~24) 
C(24)-C(25) 
C(25kC(26) 
C(26)--c(21) 

P<2I-u4 1) 
P(2k-C(5l) 
P(2bU61) 

2.278(2) 

2.303(2) 
2.107(S) 
2.019(7) 
1.430(11) 
1.316(11) 
1.475(13) 
l-526(14) 
1.05 (IO) 
l-25(11) 
0.98(10) 
0.97(10) 
0.91(10) 

0.98(11) 
1.06(11) 
0.92(11) 

P(1)--pL-w2) 
P(1.LPi--C(l) 

P(lW+C(2) 
P(2I-Pt-a 1) 
P(2)_Ptx(2) 
C(l)_Pt-aB) 
Pt-aI&c(2) 
Pt--c(PbC(‘-I 
pt-C(2)-CX3) 
C(lbC(2FfX3) 
C(2W(3W(4) 
C(2l+X3l-C(5) 
c<4F-a31--c(5) 
Pt-C:l)_H(lOl) 
PC-C(lI-H(102) 

C(2FC(1I-H(101) 
C(2I--C(I~H(IO2) 
H(lOlFC(l)_HH(!.02) 
P1-P(l)-_c(ll) 
Pr--P(I+C(21) 
PL-P(lbC(31) 
PkP(2)-C(41) 
Pc-P(2)--c(51) 
PL-P(2)-_c(61) 

1.840(7) 
l-843(7) 
1.844(7) 

1.382( 11) 
1.391<13) 
1.375(15) 
1.373(16) 
l-402(1 5) 
1.388(11) 

1.376(11) 
1.392(1-r) 
1.379(16) 
l-363(15) 
1.392(13) 
l-393(1 1) 

1.385(11) 
1.382(13) 
1.376(14) 
1.388(14) 
1.378(12) 
1.398(10) 

1.824<7) 
l-834(7) 
l-82%7) 

1.403(10) 
l-388(12) 
1.373(14) 

c(1l)--P(1)--c(21) 
a21 )-_P( 1 )--c(31) 
c(3lJ-P(1~:11) 

lOQ.l(l) 
148.2(3) 
lCt8.2(3) 
102.7(3) 
142.4(3) 

40.2(3) 
67.7(5) 
72.1(5) 

147.0(7) 
140.8(S) 
125.2(S) 
119.9(8) 
115.0(S) 
ill(6) 
106(5) 
115(6) 
108(5) 
131(S) 
121.7(3) 
112.5(3) 
114.0(3) 
121.9(3) 
114.4:(3) 
110.6(3) 

101.7(4) 
104.7(4) 
100.2(4) 

119.6(S) 
119.7(Q) 
121.7(11) 
118.9{11) 
119.7(S) 
120.6(S) 

120.1(Q) 
120.1(10) 
119.8(11) 
120.9110) 
119.3(S) 
119.7(8) 

120.5(S) 
119.2(9) 
121.0(10) 
119.9(9) 
119.5(S) 
119.9(7) 

101.9(4) 
102.2(4) 
103.7(-t) 

119.8(8) 
121.2(Q) 
119.8(10) 

fconlrnued) 
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TABLE3(continued) 

CGI4ecx45) 1.370(14) C(44I-c(45k-a46) 119.9(9) 

C(45b-C(46) l.384(13) C(45bc(46Fa41) 121.5(B) 

C(46)--c~411 1.396(11) C(46~(41FC(42) 117.8(7) 

C(61FtX52) 1.366(12) C(51)-C(62)--c<53) 120.5(10) 

C(62bCX53) 1.390(15) C(52-(53I-C(54) 120.9(11) 

C(53)--c(64) 1.368(16) CW3I-cx64I-a55) 118.7(11) 

C(54ka66) 1.371(15) C(54)--c(55b‘X56) 120.5(9) 

C(55kC(56) 1.381(13) C(55)--c(66I-C(51) 121.0(B) 

C(56FW51) 1.379(11) C(56)--c(51)-c(52) 118.5(B) 

C(Sll-CX62) 1.391(11) C(61)--c(62)--c(63) 121.3(9) 

C(62FCX63) 1.364(14) C(62)--c(63H(64) 120.7(11) 

C(63)--c(64) 1.373(16) C(63PC(64I-C(65) 119.2(11) 

C(64tc(65) 1.404(16) C(64)--c(65)--c(66) 119X(9) 

C(65)--c(66) 1.389(12) C(65FCX66)--c(61) 120.3(B) 

C(66ka61) 1.391(10) C(66)--c(61kC(62) 118.6(7) 

the greater the bendkg of the C(l)-C(2)-C(3) angle, the longer the C(l)-C(2) 
bond length. A similar observation has been reported for tetracyanoethylene- 
metal complexes [ 51. 

The steric influence of two methyl groups in (Ph,P),Pt(C5H8) is seen from 
Table 4. The P(l)-M-C(2) angle and the P( 2)-M-C(1) angle in this compound 
are significantly larger and smaller, respectively, than the corresponding angles 
in allene complexes. The non-bonding repulsion between the C(4) methyl group 

F1.g. 4. inner coorclination geomehy around the platinum atom. Hydrogen stoma - a0 doran. 
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TABLE 4 

STRUCTURAL PARAMETERS OF THE COORDINATION AROUND THE METAL ATOM 

(PPb 3)2PU’&.Hg) 

M--P(I) 2.278(2) 
M-F?(2) 2.303(2) 
M-C(1) 2.107(8) 
M-C(2) 2.049(7) 
C(lhC(2) 1.430(11) 

C(2H(3) 1.316(11) 

C( 1)-%2&C(3) 140.8(8) 
P(l)-M-P(S) 109.1(l) 
P(l)_M-C(P) 108.2(2) 
P(2)_Bl--c(l) 102.7(2) 
M-C(2-(3) 146.9(6) 
Angie = 7.8 

Reference Thus work 

2.314(2) 
2.324(2) 
2.118(g) 
2.067(8) 
l.JOl(ll) 
l-304(12) 

148.3(8) 
109.3(l) 
101.3(3) 
107.5(3) 
139.2(7) 

8.6 

4 

2.278(g) 

2.286(g) 

2.13(3) 
2.03(3) 
1.48(5) 
l-31(5) 

142(3) 
107.1(3) 
104(l) 
108(l) 
145(3) 

9 

3 

a Dhedml angle between ML_ plane and the M. C(1). C(2) plaoe. 

and phenyl groups attached to the P(1) atom may have caused this. The non- 
bonded distances of C(4)...C(21), C(4)...C(26) and C(4)...C(36) are 3.507(12), 
2.670( 13) and 3.597( 12) A, respectively. The shortest distance between hydrogen 
atoms is H(402)...H(36) of 2.50 A. These net repulsions might hinder the rota- 
tion of the C(4) methyl group. Figure 1 shows the difference maps in which the 
contributions of heavier atoms are subtracted, each being ca.lcuIated on the plane 
where hydrogen atoms of dimethylallene ligand are expected to be. The C(4) 
methyl hydrogens (Fig. lb) as well as methylene hydrogen atoms (Fig. la) are 
clearly identified on these maps, while the C(5) methyl hydrogens (Fig. lc) are 
somewhat smeared out. This suggests that the C(4) methyl group packs in one 
conformation whereas the C(5) methyi group may assume several conformations 
in the crystal, the observed one being favored and occurring most often. There- 
fore the parameters of C(5) methyl hydrogen atoms only give one of the probable 
positions. The bond angles C(2)-C(3)-C(4) and C(4)--C(3)-C(5) are 125.2(8) 
and 114-l(8)“, respectively, and are significantly different from 120” which 
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would be the bonding angle for an sp* hybridized carbon atom. On the other 
band, the C(2)-C(3)-C(5) angle is 120.7(8)“. The C(4) atom is -0.421 A 
away from the metal coordination plane. This means the C(4) methyl group is 
bent away from the bulky triphenylphospbine group. The non-bonded inter- 
action described above might have caused this distortion. Five carbon atoms 
which consitute a dimethylallene moiety lie almost on a plane with a maximum 
deviation of 0.025 A; the dihedral angle between this plane and the plane 
containing P(l), Pt and P(2) is 9.7”. 

A packing diagram is drawn in Fig. 5. All intermolecular contacts are con- 
sidered to be at the usual van der Waals distances, the shortest contact between 
non-hydrogen atoms being 3.552(20) A [C(35) (x,y,z)...C(35) (1 -x,Y,Z)] . 

All the computations throughout this work were carried out on a NEAC 
2200-700 computer at Osaka University. Figures 2,4 and 5 were drawn on a 
NUMERICON 7000 system at Osaka University with a local version of ORTEP 
[ 151. Figure 1 is evaluated by the GPFR program [ 161. 
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