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Summary 

A low-temperature (20 K) neutron diffraction study of C, Me, Ir( H),(SiEt ?) Z has 
been undertaken in order accurately to compare its structural characteristics with 
those of the isomorphous rhodium analog. Crystal data: space group Pbcm, Z = 4, a 
8.652(2), b 16.040(3), c 17.661(4) I\. The significant differences between the iridium 
and rhodium species are longer metal-ligand distances and larger bond angles for 
the iridium analog, so that the iridium atom has a radius ca. 0.01 A larger than 
rhodium. The photoelectron spectrum of the compound was obtained using both 
He(I) and He(I1) radiation. The first ionization energy was very close to that of 
C, Me, IrMe,. 

Introduction 

The title compound is one of a series of high oxidation state platinum metal 
complexes currently under investigation. The complex C, Me, Rh(H) 2( SiEt 3) I. with 
rhodium formally in the unusual + 5 oxidation state, was synthesized and studied by 
X-ray and low-temperature neutron diffraction techniques [l]. The iridium analog 
was prepared [2] and found to be isomorphous with the rhodium complex. The 
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113”) and 426 = 2.8” for low-angle data. The step size was adjusted to give between 
65 and 98 steps per scan, and counts were accumulated For approximately 2.3 s at 
each step, the exact time interval being determined by nlotlitoril~g the incident beam 
intensity. The intensities of two monitor reflections were measured every 200 
reflections and showed no significant variation over the course of data collection. 

TABLE 2 

ATOMIC PA~METERS FOR CsMeslr(H),(SiEt,)z”h 

Ir 
Si 

Ctf) 
C(2) 

C(3) 

C(4) 
C(5) 

C(6) 

C(7) 

C(8) 

C(9) 

CUO) 
CifT) 

C(f2) 

H(T) 

H(2) 
H(101) 

H(102) 

H(117) 

H(112) 

H(ll3) 
H(121) 

H(122) 

H(123) 

HUT) 

H(12) 

H(21) 

H(22) 
H(23) 

H(3f) 

~(32) 
H(41) 

H(42) 

H(43) 

H(51) 

~(52) 
H(61) 

H(62) 

Hf63) 

17371(7) 

20730( 12) 

28631(S) 

3236219) 

34444( 8) 

51305(8) 

1956(X) 

-10790(B) 

-2421(11) 

6880(S) 

2220717) 

- I 9448/l 2) 

1086(8) 

35229(g) 

7304(31) 

34263(28) 

- 26049(31) 

- 22873(22) 

-1398(31) 

9496( 23) 

-9X36(21) 

34424(26) 

46326(19) 

35268(26) 

3’3026(21) 

20112(23) 

427 96(24) 

22665(23) 

35328(27) 

33754(22) 

302X(22) 

52236(23) 

58766(23) 

56095(24) 

- 2493(22) 

SO84(22) 

- 15584(24) 

-20321(22) 

- 6479124) 

18265(4) 

9856(7) 
- 1 l&l(5) 

-5690(S) 
14755(S) 

15275(j) 

8104(5) 

3638(5) 

27807(7) 

29307(5) 

31420(S) 

X001(7) 

30021(5) 

34628(5) 

9951(18) 

14276(19) 

31802(21) 
22429116) 

36540( 13) 

27870(16) 

X592(15) 

32618(16) 

32607(16) 

41435113) 

- 839(13) 
- 4696(13) 

-2910(15) 

- 5689(14) 

- 12239(13) 

10945(13) 

20968( 12) 

18733(15) 

18312(1X) 

9113flJf 

13983(12) 

4415(14) 

7696( 15 9 

1666(15) 

- 1913(14) 

25000 

360.53(6) 
3463214) 

42048(4) 

43167(4) 

4050114) 
4138?(4) 

3690.5(4) 

25000 

31593(4) 
29080(4) 

2SOOO 

3954714) 

33802(4) 

25000 

25000 

25000 

20054( 13) 

40842( 12) 

43657110) 

40395(12) 
39652(113 

31653(12) 
33742(14) 

31065(10) 

31353/11) 

44948112) 

459X5(12) 

41058(12) 

48339( IO) 

44755(11) 

35224112) 

44645( 13) 

39472( 15) 

4X18(1 1) 

46418(10) 

3X58(12) 

40539(12) 

34026( 14) 

44(l) 
45(2) 

72tT 1 
910) 
76(f) 

11011) 

73(f) 
100(l) 

56(2) 
56(l) 

55(T) 

8812) 
85(l) 

820 i 
236(6) 

244(6) 

347(9) 

332(5) 

325(S) 

301(S) 

302(S) 

325(5) 

308(5) 

318(5) 
24114) 

24114) 

302( 5) 

283(S) 

2X5(5) 

236(4) 

242(4) 

318(j) 

365(6) 

34216) 

243(4) 

250(J) 

307(5) 

312(5) 

31715) 

U Positional parameters X IO’ and equivalent isotropic thermal parameters X 10”. Esd’s in parentheses. 

Atoms Ir, C(7), C(lO), H(l). H(2). and H(101) lie on a mirror plane and have z fixed at 0.25 ” Tables of 

anisotropic thermal parameters (Table 6) and squared structure factors (Table 7) have been deposited 

with NAPS, c/o Microfiche Publications, P.O. Box 3513, Grand Central Station. New York. NY 10017. 
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The PE spectrum was measured on a PES Laboratories 0078 spectrometer 
interfaced with a RML 3802 microprocessor. Both He(l) and He(II) radiation were 
used for spectral measurement. The He(I) spectrum in the low ionization energy (IE) 
region is shown in Fig. 1 and IE of key features are given in Table 3. 

Results and discussion 

The molecular structure of C,Me,Ir(H),(SiEt,)2 and its numbering scheme are 
illustrated in Fig. 2. Structural characteristics resemble closely those of the rhodium 

analog [l]. These include the pentagonal C,Me, ring which is $-bonded to the 
metal. The ring is bisected by a mirror plane containing the truns hydrides and 
reflecting the two triethylsilyl ligands. Thus the metal atom is formally in the +5 
oxidation state with five uninegative ligands. The Ir-H distance is relatively short 
(average Ir-H, 1.594(3) A) and is about the same as that found in [(PEt 3)ZPt( pr- 
H)zIrH,(PEt,),]t [BPh,]- (terminal Ir--H, 1.589(3) A) [12]. This bond distance is 
slightly longer than that of the rhodium analog (average Rl-H, 1.581(3) A). A 
comparison of selected bond lengths and angles for the two structures is given in 
Table 4. The cone-angles for the C,Me, ligands are 160” for the iridium compound 
and 161” for rhodium, or somewhat smaller than was estimated previously [13]. 
With the exception of the average M-C distance, all of the ligand-metal bonds are 
significantly longer for iridium than for rhodium and suggest that the iridium atom 
is about 0.01 A larger in radius than rhodium. The only other significantly different 
features between the two structures are the larger bond angles about the metal in the 
iridium complex. Angle H-b-H is 99.5(2)” vs. H-Rl-H, 94.8(2)“, and the remain- 
ing angles about the metal also are larger for iridium in each case. The increase in 
bond angles is reflected in larger intramolecular distances H . . . H and H . . . Si 

(Table 5). There are no unusual intermolecular contacts in the structure, the shortest 
such H . . . H distance being 2.09 vs. 2.11 A for the rhodium complex. For a view of 

the crystal packing the reader is referred to the isomorphous rhodium structure (Fig. 

Fig. 2. Stereoview of the CsMe,Ir(H),(SiEt,)z molecule with thermal ellipsoids drawn to enclose 97% 

probability density [16]. Hydrogen atoms on the C,Me, and SiEt, groups omitted for clarity. 
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