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The diamagnetic osmium(v) complexes [Os{SR)(PR')] (R =CF, C.FH-4 C.H/F-4 or
Ph, R* = Ph; R = C,F, ar C,F,H-4, R’, = Me,Ph} and [OsCI{SC,F,),(SC,H,X-3) (PMe,Ph)] (X = For CF,)
have been prepared. The complex [Os(8C.F,H-4)(PPh;}] has an essentially irigonal-bipyramidat
structure with an apical PPh, group [Qs-P 2.391(5), 0s-8,, 2.414(5). mean 0s-S,, 2.207(7) A}. The
structure of [0sCI(SC.F,),(SC,H,CF,-3)(FMe,Ph}] is a somewhat distarted triagonal bipyramid with
apical Cl~ and PMe,Ph groups [0s—Cl 2,420(2), Os-P 2.340(2), mean 0s-SC,F, 2.206(2), Os—5C,H,CF,
2.187(2) A]. The spectroscopic properties of these compounds are reported and the possibility of

isomerism in solution is discussed. " .. .

The chemistry of iron-group metals with sulfur-donor ligands is
of great interest in the stndy.of the structute and function of
iron-sulfur proteins such as the nitrogenase enzyme. and
" ferredoxins.” In recent years the chemistry of thiolate Hgands
has received particular zttention because variation of the
thiolate substituents allows construction of compounds which
show unusual co-ordination geometries and oxidative states
and can bind small molecules, including nitrogenase substrates
or inhibitors.?* T
Following our interest in complexes of fiuorinated thiclate
ligands,* we now report an extension of our work ® on thiolate
complexes of Os™ to the series [Os{SR)4(PR'1)1 T (R == CFs,
C,F,H-4, C;H,F-4, or Ph, R = Pli; R = C4Fs or CcF jH-4,
R’y = Me,Ph) and [OsCI(SCeFs),(SCeH X-3)(PMe,Ph)] 2
(X =F or CF;). These diamagnetic, d* complexes have
essentially trigonal-bipyramidal geometry in the solid state, but
some members of the series appear to isomerise in solution. X-
Ray crystallographic and spectroscopic studies haye been made.

Results and Discussion  © - ... o
Preparation and Crystal Strugiures,—Previously, [OsCl-
(SR)5(PMe,Ph)] 3 were prepared? by reaction. of HCL with
[Os(SR);(PMe,Ph),]. We haye now  prepared. the related
complexes 1 from OsQy, by the ‘general synthetic route (1).

050, + RSH.+ PR’ — [Os(SRIER')] (1) |

Complexes 1 with R = C¢Fs or CFiyH-4 and R’ = Me,Ph

have also been prepared by metathesis as shown in equation
{2). The complexes 1 are green (R.= CFs. or CeF,H-4) or

[OsCI(SR)s(PMe,Ph)] + 3Ph(SR)
L " [Os(SR)(P

Me,P)

IR

w1 +4POCE; @)

* Supplementary data available! see Instructions-for Authors, 7. Chem.
Soec., Dalton Trans,, 1994, Issue 1, pp. xxifi—xxvidi, - .- 0 -

‘brown (R = rGgH‘,,F-éL or Ph), diamagnetic, crystalline solids

which are ndn-conductors in acetone solution. Yields from
reactions (1) and (2) are wvariable depending upon the
substituents ; representative - details are given in the
Experimental section and in Table 1.

Complexes 2 were obtained upon attempted metathesis of
the chloride in [OsCI(SR)(PMe,Ph)] 3* using Pb(SC;H,X-
3), (X = F or CF3). The CI™ ligand was not metathesised but
rather one SR group' was replaced, aithough in very low
vields, as in reaction (3). It seems unlikely that this change of

[OSCI(SR),(PMe,Ph)] + Pb(SR); —>
' [OsCI(SR),(SR)(PMe,Ph)]  (3)

reaction pathway is solely a consequence of steric shielding of
the CI~_by the equatorial ligands, since SC4F5 and SC.F, H-4
guccessfully replace the apical chloride ion as shown in reaction
(2). Compounds 2 are brown, diamagnetic crystalline solids the
physical properties of which, together with those of compounds
1, are shown in;Table 1. .. - .

. Compounds ¥ gnd 2 form part of a series of trigonal-
bipyramidai complexes, the first members of which, [M(SR),L]
(M = RuorOs;R:= aryl; L = €O, MeOH, MeCN, efc.}, were

. prepared by Koch and Millay A

_The crystal structure of [Os(S8CgFH-4),(PPh;)} 1b (Fig. 1)
shows it to have an essentially trigonal-bipyramidal (TBPY)
co-ordination geometty with.an axial PPh, group. Atomic
coordinates are listed in Table 2 and- molecular dimensions
in Table 3. The siructure resembles that of the analogue
[OsCISCyFs)s(PMe,Ph)}® - in -that the three equatorial

- thiolates have their, R groups in the ‘down’ configuration,

around the CI™ ligand in. 3 and around the thiolate in
{Os(SC4F (H-4),(PPh,)] 1b. This arrangement differs from that
in. [Ru(SCeH,Pr'-2,4,6),(MeCN)]" and related complexes,”
where the thiolate ligands are in ihe more usual “two up one
down’ arrangement. . C .

The axial Os-S distance in complex 1b, 2.414(5) A, is fonger
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Table1 Physical properties of the osminm complexes

Seaa

Complex A B <1 [ A :
1a [Os(SC4Fs)«(BPR)] TS N

1h [Os(SCeF H-4)(PPhs)] . L6 e
fe [Os(SCHF-HLPPBN ¢ .., L0

14 [OS(SPh).(PPh)]
Le [OS(SCFs)s(PMo,P1)] ss

1f [OS(SCEF H-4)i(PMe;PD)] o a

2 [OSCUSCoF,(SCH,CF HEMeP] v

2 [0sCl(SCSFS)z{SCéLf‘-Sj{PMéf’h}] oy

* Caleylated values in parentheses.

. Analysis 05)*

Colour - MpfC- € W 8
Green 198200 T Ak2 13 - 9.9
oo _ . ToEed o (1.2) (10.3)
.. Greea . 218220 - - a5 16 118
. Brown - ..170-175 .0 49000 33 0 133
R . 528 (33 (13.3).
Brown 165-170 s45 .4l . 132
: 6.7 G0 (144
 Green 159-163 339 10 1.7
AR (342 - (1.0) (11.4)
- Green. 185-187 36.7 14 12.1
365 (1.4 (12.2)
Brown 156-15% 4.1 1.6 9.9
(345 (1.6 (10.2)
Brown 197-202 349 1.7 0.6
@51 (1D (10.8)

Ny
CUSD)
Fig. 1 Molecular structure of [OS(SCFH-4FPPR)]
than the mean equatorial Os-S distance, 2.207(7) A, asmightbe
expected, since ‘axial bonds.in- TRPY ‘complexes are generally
predicted to. be longer than equatotial bonds jnrabsence of m
effects. If there is release from the § atoms to.the-electron-
deficient - osmium{yv). cenire;:- then .. this.- should - be: .more
protiounced : in. the ‘equatorial ' plane, Jeading’- to. ifurther
shortening of the equatorial Os-S distance. relative to the axial
distarice.” No doubt the trans influence of the PPhy ligand-also
affects -the axial Os-S:-distance.. The -axial - Os-P - -distance,
2.391¢5) A, is close to that’ found. in' complex.3 (R: = CgFs),
2.339(1) _A’S and 2a below, 2_340(2) Ay* ey e o
The structure: of_i[OsCl(SﬂgF;j‘;(SGéH*-,;CF;-S)(PMezPh)]
24 is shown in Fig. 2, with coordinates and dimensions in'Tables
4 and 5. It is similafto that of 1k andof 3, being essentially tri~
gonal-bipyramidal, withi-axial chloride ‘and phosphine groups.
Tn the equaiorial plane pne SC¢Fs liga d has been replaced by
an SC.H,CF,-3 ligand. ‘As in 1b'and 3 (R= CeFs) the R
groups-in the equatorial SR.ligands in"2a.are in the “all up®
configuration -and. surronnd the- C17:.ligand.? The Os-S;4
distances [mean 2.199(6) Al in2a are similar in thése of 1b and”

chorter than the Os-S axial distance in 1h, as would be'expected
(see discussion gbove).:- » 7 i v T M I

In all the apalyses, that we are aware of, of complexes of Os'"
and Ru'Y containing .at least:three moncthiolate'ligandsy the

o)

e

Fig. 2 Molecular

stricture  of - [_OsCl(SC(,F5)3(SC6H4CF3-3)-
(PMe,Ph)] .oy -

co-ordination peometry is trigonal bipyramidal. Three thiolate
ligands always occupy the equaterial- sites, and the M-S
distances are femarkably constant throughout {he series {Table
6). The conformation of the equatorial ligands, as we have
noted, may be ‘ail up’ or “two up onc down’, and this appears to
depend on () the nature of the substituent group in the orho
positions of thebenzcnéth_iqlate fing (H and F groups can go “all
up’, whereas Pr' groups are found only in the ‘two up one down’
arrangement; Me groups can take up either arrangement), (i)
the-nature of the apical groups {carbony! and chloride ligands
can be enclosed by an ‘all up’ systex, but MeCN ligands appear
to favour the ‘two up one down’ arrangemert), and (&) whether

- the phenyl ring of an squatorial ligand can lie parallel against
one of an apical ligand (as in1b).7 -

. ‘We: note that thiolate complexes of Ru and Os in lower
oxidation -states -normally - have octatiedral - co-ordination
patterns, sormetimes achieved with agostic hydrogen or
chelating fluorine groups,* When the thiolate is the very bulky
SCH,Pry:2,4,6 ligand, the Jtrigonal-bipyramidal form is
favoured, as in [Ru'(SCgl-IZ-Pr'3~2,4,6)3(NCMe}2].

. Spectroscopic Properties—The. IR spectra of complexes 1
and 2 show the expected bands for the thiolate and phosphine
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table? Final atomic coordinates (fractional % 10*) for [OS(SCsF;H:4),(PPh)} 1b withestimated standard deviations (e.s.d.s) in parentheses

Y Atorn x Y ooz
Os 2088'8(6)  4136.1{7) 2581.7(6}
P(1) 2600(4) 5790(5) I796(4)
C(l1a) 2666(17) 5612(18)° 5059(15)
C(12a) . 3455(24) 6180(20) - 5778(19),
C(13ay 3477(25) 6001(18) . 66TA(LT),
C(14a) 2681(22)  3332Q2) 6997(17)"
C(152), - 1812(19) - 4608(26) 6293(17)
C{16a) (1798(15) 481718} $339(16)
C(lib} 3937047) 6680(22) 3704(16),
Cl12b) ~ 418720 TI81(20) 3752(23)
C(13b) 5225(21) $437(20) 3874(17)
C(14b) 6123(19) 309123 3787(21)
C(15k) 5969(19) 04125 3669(18)
C(16b) 4933(23) 6337(20) 3664(20)
C(11c) 1631{17) 6623{19) - 3783(16)
C(12c) 1358(19) 6821{17) 2827(19).
C(130) 766(19) 7475(21) 2795022y
C(l4c) - 241(22) 7905(19) 3621(23)
C(150Y C539(28) . 7I2{22)° 4511(18)
C(16g) 1229(18) 7056(19) 4548(15)
52 “1663(5) 2547(5) " 1265(4)
cl) 348(46) 1559(16) 1224{15)
o2 —3017 1055(18) 7 1981(18)
F(22) 562(10) 1269(15), 2846(11)°
C{23) —979(32) 143(22) 1761(31)°
F(23) —1308(16)  —333(20) 2554(22)°
(4. —1557(29)  ~112(28) 875(36)
C(25) —1225(30) 414(26) 117(26)
F(25) — 1943(18) 117(19) ... —656(17). .
C(26) ~327018) 1213017 325(30)
F(26) —9(14} 1756(16) 433011
8(3) 343(4) A171(5) 7 2812(4)

Atom X ¥ z

c@an Lo =720 6} 3312(15) 1931015}
C(32) .. ~1634(16) 2570020} 2223(19)
w32} —1500(12) 2294(12) 3105(10)
C(33) —2625(18) 1948(19) 1578(Y'N
FG33) —3379(11) 1200(12) 1891(14)
c4y . —219208) 2206(19) 784(19)
sy - —1886(24) 2937(24)° 373007
F(35y —1965(14) 318314) —512(12}
C{36) —9355(18). 3528(18) . 9g0(19)
F(36} —155(12) 4324(12) 73%{11)
sS4y 3086(5) 3530(5) . 3550(4}
C(41) 3087(13) 2157(18) 3201{20)
C(42) 273721 1452(23) 3758(23)
F(42) 2083(14) 1816(15) - 4565{(12)
C(ad 2838(20). 458(28) 3658(28)
F(43) - 2452(20) —163(14) 4263(17)
Cl&dy 3222(66) 90(32) 2798(63)
45 . 3726{26) 665(33) 2209(43)
F(45) .. 4223(16) 347007 1449(19)
Cia6) " 3588(25) 1784(20) 2446(25)
F{46) £109(12) 2361(14) 1784(13)
(5 ' 3057(N. S111(5) 1587(4)
{51 3288(16) 4273(17) 491(16)
C(52) 2614(18), 4006(16) —424(16}
F(52) " 1660(10) 4245(12) —416(10)
C(53) 2838(16) 3367(21) — 1144{15)
F(53) 2141(12) 3016(13) — 1986(10)
C(54) 3730(20) - 2987(20) —1187(20)
C55 .. A4475(25) 3301(24) --358(22)
Fi(55) 5460(15) 2023(18) —303(16)
C(56) 4279(18) 3969(19) 506(16)

CF(6) o S062G) - 4310(13) 1271(10)

“Table3 Selected molecular dimensions (bond lengths in A, angles in %)
for [Os(SCF H-4),(PPhy)] 1b with e.8.d.s in parenthesés

(@) About the Os atom

Os-P(1) 2.391(5) 0s-5(4) 2.195(7)

0s-S(5) 2.220(6) 0s-5(2) 2.414(5)

0s-5(3) .2.203(6)

P1)-Os-S(2} - - 175.3() S(3)-0s-5(4) - 123.2(2)

P(1}-0s-8(3) 84602) P(1)-0s-8(5). - 854(Q)

8(2)-0s-5(3) 9192 $(23-0s-8(3) = 89.9(2)

P(1)-0s-S(4) - 86.6(2) 5(3)-0s-8(3) 119.3Q2)

SQ}-Os-S@ " 953Q) S(4)-0s-8(5) 115.7(2)
& In the phosphine ligand . - O R SR
P(1)-C(11a) 181203 0 POXCAL) U1833RD)
P(1)-C(}1b) 1.770¢21) SR

0s-P(1)-C(1la} = 1342(8) . Os-B()-CAIc) 114.6(6)

Os-P(-C(11b)  1149@®) . CtaRFCAle)  1040(LD)
CUllayP(-C(ITb) 1039(10)  ~ C{1b)}B(1-Cll1e) 103.9(12)

{c) In the thiolate ligands

s@-cel . L7M8) ,,‘3(4)—,0(41),:..,._,%?
S@rCEn - 7 --1:79@@17;*'- 1:!__3(5&(5‘;-}\‘- 2
os-st2-0e1) . - 111.6M sS4,

0s-SGLCON T 198y, | 0s-8()-C6GL)-

B

ligands; only significantbands are reported{(Table 7). The NMR.
spectra. vary with the type.of .compound .and substituent,. as
discussed below. %o, 0 0 U T entnte e
. The.'H,!°F and 3'P. NMR spectra of complex 1b are as
expected if the solid-state structure is. maintdined in solution
(Table 7). Compound 1d (R = R’ = Ph)also shows!Hand **P
NMR spectra consistent with a* trigonal-bipyramidal structure
in solution. However, the analognes:la-and-fe. (R = CgFs or
C;H,F-4, R’ =Ph) . show: two= P resonances each .and’

4 :

magnetically different thiolate substituents. Thus these com-
pounds are mixtures of isomers. in solution. We were unabie to
separate isomers by chiromatography.

The *F NMR spectra of complex 1a show five signals for the

~ 2-fluorine nucleii and also five for the 3- and 4-fluorine nucleii

with the expected 2:2:1 ratio (AABBC magnetic system}. The
relative intensities among these signals are 6:1:1:1: 1. At high
temperature the set of four resonances of equal intensity
coalesce with the more intense signal. The original resonance
pattern is restored on cooling back to ambient temperature.

* Thus there appears to be a dynamie equilibrium . between

isomiers, although it is not, possible to assign the component
isomers with certainty. '

A range of isomers invoiving differeni orientations of the
substitizents at sulfur in. trigonal-bipyramidal or square-
pyraridal (SPY) structures could be in equilibrium. Also a
dimeric structure such as in ‘Scheme 1, in equilibrium with the
TBPY structure, could account for these results, as long as the
bridging thiolate substituenis adopt the syn configuration, as

_ hias heen abserved in‘other dimeric compounds.'®

For complex le (R = CgH,F-4, R’ = Ph) the PE NMR
spectrum shows three fagnetically different 4-F nucleii in a
6:2:3 ratio. This would be consistent with the presence of both
TBPY (axial phosphine) and §PY-(axial phosphing) isomers in
an 8:3 ratio, but no certain assignment can be made.

The spectrum of complex le (R = C¢Fs, R’y = Me,Ph) is
consistent with a mixture (15:1) of TBPY and SFY isomers
both: with phosphine in the axial position, whereas If (R =
C,FH-4,R’y = Me,Ph) appearstobea mixture of twa TBPY
isomers with axial and equatorial phosphines, in-a 2: 1 ratio.
Conclusion . =i
We have established general foutes to two series of osmium(rv)
complexes. which in the solid state appear o have TBPY
structures containing-the’ chemically robust trigonal arrange-
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Table4  Final atomic coordinates {fractional x. 10%) for [OsCHSC,F;),(SCH,CF3-3)(PMe,Ph)] 2a with e.s.d.s in pareatheses

Atom x ¥ S Atom X ¥y z
Qs -2285.3(%) 846.0(3)  3097.1(2). F(35)® 36906{24) 6186(37) 3766(25}
CI(L) 2452(1) 1983(2) . 43701} F(36)%. 3576(26) 3BY7(45)  3011427)
P 2105¢1) —250(2) 1863(1) - 5(4). 1142(1) "184(3) 3190{1)
1) 2921(5) ~288(8) | H18(4) C4n 901(4) 716(9) 4103(6)
C(22) 3020(6) 592(8) 873(6) C{42) 490(5) 1743(10)  4110(7)
C23% 36719 602{(12) 351(8) F(42) 238(3) 2375(8) 3438(4)
Cc2d) . 4216(8), ° —306(16) 7837 C(43) 281(5) 2099(10)  4840(7)
s M7 . —1228(13)  1287(6) F(43) —~140(3) . 3132(6) 4825(4)
C(26) 3470(6) . —1175(%), - 1605(6) Ci44; - 533(5) . 1484(10)  5573(6)
cien 185146y . —1807(8)  1945(6) . F(44) 321(3) - 1846(6) 6227(4)
o) I 1332(6) . .. 384(9) 1066(6). C(43), 97%(5) 464(11)  5366(6)
S3) T 2389(2) 2442y 2357(1) . F(45) 1203(4) - 150(6) 6250(4)
CEI) ~ 251407 379609y . 2926(5) . . Cdey 1153(5) 079y 4845(6)
C(32) 1885(8) 4326(8) © 31315y | Fi46) 1368(4) ~891(5) 4887(4H
C(33) . 1962(7) S5451(%). 354363 ., S(3) .. 3318(1) = 203(2) 3566(1)
C(331) 1258(9) . 5959(9) © 3754(8) ciL’ 3799(5) 218(9) 4564(5)
F(330)* 71609y 6378(16)  3022(10) ° C(52) 4284(5) 1163(9) 4692(7)
F(332)* 93310y 5336(17)  4095(11) F(52) 4419(3) 1771(6) 4042(4)
F(333)" 1346(123 679721y 4221014 C(53) 4643(6) 1506(11) 5506(%)
F(334)° 727(11) 5266019y 3742013 F(53%) 5147(4) 2445 5590(3)
F(335)* 1636(10) 6536017y  4585(11) C(54) 4504(7) 903{16)  6159(8)
F(336)" 11079 696316y  3364(11} . F(54) 4880(4) 1276(9} 6919(4)
C(34) 2657(9} 6014(10) 3711 o(55) 4050(8) —47(15)  6042(6}
C(335) 3267012y . 5500014) ©  3494(%) F{55) 3921(5) —~693(8) 6698(4)
C(36) 3226(8) . 4383(11)  3110(8) C(56) 3668(6) —417(11)  5275(6)
F(32)y* Q42(16) * ", 38M(25Y  2932(1%). F(56) . . 3208(4) ~1330(7) 5168(4)
F(34t 2546(22) © 0 079(30y  4095(27). :
¢ Site occupancy factor 0.392. * Site ‘occupaney factor 0.215,
- L C S 8
Table § Selected molecular dimensions (bond lengths in A, angles . ]S_ . 'S
in °) in [OSCHSCFs)SCsH,CFy-3)(PMe,Ph)] 2a with e.s.ds in s Q s Q
parentheses : T —
. | 5 I P
{4) About the Os atom L . L. _ = S
0s-Ci(H 24200) . . L068) ... 2207 a b
Os-P(2) 2340) . . 0s-5(5) .. . < 22042 H H
0s-8(3) 218N ST T
CI(D-Os-P(2) 179201, - . SG3)ROs-S@) .+ -120.5(D) :
CI(1)-05-S(3) 93,5(1)- " - Cl-0s-8G): = 93.3(1) o s s
P(2)-0s-8(3) 86,5(1) .. PE2MOs-S(5) .. .. 87501 S | 8 | ' ]
Clit}-0s-8(4) ., 92.4(1),, S(31-0s-58(5) .. o 118.5(1), S - ; =i z ;
P@-0s-S(% . 869(1) 7, S@ROsSGY T 12011 s TTESTTE S N
(5) In the phosphine ligand - - "% - R ¢ 8 d S
ggﬁg% };gggg : P{2}—C(28) S T -1'819(8) Scheme_l Pogsible isom'er_s ir_z solutior;._Tha _orient_ation of: the SR
- R T I S . groups is not given, but gives rise to additional isomers. Only isomer a
Os-P2-C(21) 114.5(2). . ., Os-P(2}-C(28) . 111.53) is observed in the solid, see text
Os-P(2)-C(27) 473 7L CRIO-PR-C28) - - 105,2(5)
CRIFP@-CE2T)- 104.74), CODPA-CE8y, . 105305) ;. C4F; and C4HF,, chloride is replaced by incoming thiolate,

(©) In the thiolateligands ' s
SGErCEn’ 1.757(10) 1.765(8)
S{(4)-C(41) LnE " C

Os-S(3)-C(31) 139(3). . 110503

Os-S@-CEL  1112(3)

ment of thiolate gfoups} at thé mctal g]a_iitré. Alihoﬁgfl isomerism
does occur to some extent in solution it is not at this stage clear
whether i involves disruption,of the trigonal set, Substituent,

isomerism is not unexpected in-wyiew .of_ the.facti that the

analogues [M(SCH,Pr';-2,4,6),(MeCN)] and [M(SCMe, H-
4, (NCMe)]® (M = Os or Ru) have the thiolate R groups in
the ‘two up one down’ configuration, but other processes may
oCeIr, T VI I SRR
Replacement of ligands.in [OsCI(SR)5(PR’5)] appears to be
sensiiive to the nature of R. Where R is; more-electronegative,

but for R = CcH,F and C;H,CF, thiolats is displaced.

Experimental . -
The NMR spectra were obtained using a JEQL FX270
instrument, with chemical shifts quoted relative to SiMe, (*H),

CFCl; (*°F) or P(OMe); (*1P-{*H}), infrared spectra using a
Perkin-Elmer $P3-200 instrument in the 4000-200 cm™ region.
Elemental analyses were by Mr. C, Macdonald of the Nitrogen
Fization Laboratory.

- Although:a dinitrogen atmosphere was used in preparations,
rigorous exclusion of air was not atterapted, The compounds
[OsCI(SR)4(PMe,Ph)],* Pb(SC.F,);, Pb(SCeF,H-4),, Pb-
(SCgH, F-3),.and Ph(SC,H,CF,-3Y}, were prepared according
to published methods. 1!

Prepérdtioﬁs.;-—CO;;qf;oau:zds la-Ed. Osmium tetraoxide (2
mmol) was dissolved in ethanol (15 cm?), then HSR (12 mmoly
in, ethanol was added. The mixture rapidly turned black.
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Table6 Complexes of Ru'Y and Os™ having at least thres monothiclate ligands -

RN
_Areangement

Complex” of thiolates® |
[OS{SC5F4HT4}4(PPh3)] 1b . - Aliup |
FOSCISC.F (SC,H,CF-3)(PMe Phy) 28 - Allup
[OSCI(SCLFy)s(FMe,Ph)] 3 PN Allp,
[Ru(COYSCMe,Hed),] - ~ Allyp
[RU(SCMe,H-41,(NCMe)] ( 91
FOSSCMeHAANCMe)] - %, 2l
[RU_(S.C5H1P93'2,4,6}¢(NCM¢]1' T4 § '
[Os(SCH,Pr'y-24,6),(NCMe)] ~ ~ = ' S 2,k
[RG(SC,H,Pr',-2:4,6),] P SO
[Ru(SCeMe H-4),(NCMe), JPFg2taf 31
[R“(SCstPEi'a-ZA,ﬁ)3CNCM€)z]f . 2l .

RSO DHSCFIAPMePR)I™

T Al trigmi'zil bipy:ramid_al' cxceptwhcré noted; thf = tetralllydrgfuran. iy 1 =-Two up one down.

trans thiolates.

Mean Opposite apical
M%S,q,‘A MFSaF,,r‘A (ap ki pand Ref.
"2,307(7) 2.414(5) PPin, This work
2.199(6)  — This work
2197 . — . y 5
2.213(5) 2.409¢3) cO g
" 2209(7) 2.383(1) NCMe’ 6(a)
f - — Hla)
2.209(1} 2.372(1) NCMe 6(¢7)
— — &(a)
2.202(11) 2.328(2) Agostic H 9
2.200(d) — 6(b)
2.288(5) — 6(%)
232 241903) PMe,Ph 2

¢ Ruthenium(r) complex. ¢ Octahedral. © Mutually

Table? Proton, 51P, *°F NMR and 1R data for the osmium complexes
L . . r o . I. . .

* Chemical shifis in ppm relative to SiMe, (iH), P(CiMe)3

Compound - . S(*H)* TN 153 A S(1°F)° IR tom™
1a 4.2-7.8(m) (CeHs) - L 1454() (3) ,'T1'27m_—_133(£ﬁ} (F) 1515, 1495, 980,
—1492(y (1), -~ —15lto —159(m) (F?) 750,695 530
21585 10 —165.5(m) (F7) . :
1b 6.3(tt) (H*,a%) —1474(s) —130.2(m) (F?,eq) 1495, 1230, 1180,
6.9(m) (H*eq) —132.5(m) (F2,ax} 155, 695, 530
7.4-8(m) (CsH) - 140.2(m) (F?,eq)
‘ Lo _,—143,,5(m)_(_F3,ax_)
1e 6-8(m) {CsHs) L1508 (8) . —119.5(s) (Fhsp) 1590, 1499, 1230,
L ; 1572} (3) . —119.3(s) (F*eq) 745, 630, 530
~d S T L130.0() Fhan)
1d 6.1(d) C1569() 1570, 1470, 1430,
6.3(t) . \ e 740, 685, 525
65 [ Cetls)
6.83-8(m) R . . _
ie 221@ (1) (Pcﬁ')'- o C ST () =129 to —133.0(m) (F) - 1310, 1485, 1305, 1285,
rsadyas fuee LT Z160.2(s) (15) - . —150.8(1) - 980, 850, 740, 485
742-7.70(m) (PCH) . S —15L00) p(FY)
LT —151.4(8)
] : _ —~159.0 to — 165.8{m) (F*)
1 220 O\ pey ' 1688 ()  —1378) 1490, 1300, 1290, 1245,
2.59(d) (1} 3} ~139.2 1225, 1175, 740, 480
6.15(q), 6.35¢m); | - —139.5 »(FY)
6.6Hq),6.81(a),  >(HCGFs) - - —141.3
Lo720(m) R —142.8
C o 7.35-7.40(m) (PCH) <1662y (D), . 1287 _
' ~131.0 H(F%)
© ~131.8
Za “asudyecHy o - T704() (3.6 —642() (CF3) 1510, 1490, 1300, 1285,
- 741-7.60m) (PCHs, SCHY: - T 1337m) (B 1170, 1130, 1085, 980,
-~ 164.6(m) (F%) o
2b : 1510, 1400, 1300, 1215,
I 980, 780, 740

_"(31.1:)4_' D-;CFC] SRy 5= sing]cf_, d = doublet;t = triplet, q = quintst; sefected relative
b Selected bands only, K.Br dises. ! o . '

AR

integrations in parentheses; eq = equatotial, ax =.axial.

 Triphenylphosphine (12 mmol) in ethanol (15 omd) was added . Compounds le ‘and 1E. The complex [OsCI(SR)(PMePH)} 3
r and the mixture refluxed for ca. 12 h..As the mixture cooleda (R = CgFs or CeF,H-4) (0.2 mmol) was dissolved in acetone
green (la, 1b) or brown (le, 1d) precipitate appeared. It was - (25 cm®) and Ph{SC,Fs)2 or(Pi_t)(ScﬁF;‘Irl-df)2 (0.12 mmaol) was

filtered off, washed with cold ethapol (15 cm®) and cold hexane
(15 em?). The product was purified through a silica gel
chromatographic column with hexane~chloroform as eluent

and recrystallised by slow evaporation of the solvent,

added, The mixtire was magne
peraturg for ca. 24
evaporated to dryness under vacanm to give a green solid. This
was washed with cold ethanol (15 em®) and purified through a

etically stirred at yoom tem-
h. The resulting solution was filtered and
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silica gel chromatographic column with hexane-acetone as
eluent, giving green crystals by slow evaporation of the solvent..:

Compounds 2. The complex {0sCISR);(PMe, Ph)] IR =

CFs or C;F H-4)(0.2 mmol) was dissolyed in acetone (25':- pheny
- figind, in ca. 21% of the smolecules, is 4 third SC4F 5 ligand; no

cm?) and Pb(SCeH.X-3): (X = F or CF3) (0.12 mmol) was
added. The mixture was magnetically $tirred at‘room ‘tem-
perature for ca. 24 h. The resulting solution was Hlfered and
evaporated to dryness under vacuum tq give a brovm solid. This
was washed with cold ethanol (15 em?). arid purified through a
silica gel chromatographic colimn ‘with hexane—acétone as
eluent, giving brown crystuls by slow evaporation of the solvent.

Crysfaﬂogmphy.—-[Os{SC6F4H-4}4(PPh3)].——Crysml data.
o H oF1605P8,, M = 1177.0, iriclinic, space group ri
(no. 2), a = 12.366(3), & = 13,154(6), ¢ = 13.851(5) A, o =
101.27(4),8 = 91.67(2),y = 105.86(3)%, U = 21174A%,Z =2,
D, = 1.846 g cn
MMo-Ka) = 0.710 69 A.

Crystals of the complex are very dark, rectangular prisms
which grow in clusters. Qeveral were cut down te shorier,
approximately square prisms and mounted on glass fibres with
epoxy resin. Photographic examination showed all to be
swinned to some degree, and all having rather broad, diffnse
diffraction spots. The best erystal, ca. 0.12 X 0.13 %.0.48 mm,
was transferred to our Enraf-Nonius CAD4 diffractometer
(with faonochromated radiation) for deter ination of accurate

calt dimensions (from 2§ reffections’ with ® cq.'10.5°, each ~ ~
centred in four orientations) and measurement ‘of diffraction

B

intensities to Bz, = 22°.

During processing,-intensities were correcied for Lorentz-

polarisation effects, slight deterioration (ca, 4.7% overall), and
absorption (analytically from the size and shape of the crystal).

5172 Unique reflections-were read snto the SHEEX program, 2.« .
where the structure was determined by the heavy-atom method -

and refined by large-block-matris least-squares methods.
All non-hydrogen atoms were aliowed anisotropic thermal
parameters. Hydrogen: atoms were included in idealised
positions with isotropic thermal parameters riding on thoss of
the parent carbon atoms. Refingment was conciuded with R =

0.086 and R’ =.0.094. for 4091 refiections (those having .

[ > 20,) weighted w = (6% + 0.0127F%y . In ‘the final
difference map, one :
molecules about 1.9 A from a CF group and there were severak
peaks below 2.3 e A~ close to the Os atom’ " "~/ N
[OSCI(SCGF5)Z(SC6H4CF3-3)(PMezPh)]. Crystal data.

C,7H,sCIF{;0sP8;,” M = 939.2, monoclinic, “gpace group '

P2 jc(no. i4),a = 17.856(3), & = 11.077(D); .= 16.616(3} A,
f = 103.293(8)°, U = 31983 A3, Z =4, D, =1.950 g o™,
F(000) = 1800, w(Mo—Ka) = sMleort.. 0 :
Crystals are very dark, well farmed, flastened rectangular
bipyramids. One, ca. 0.70 x 0.50 x (.40 mum, wag mounted, in
air, on a glass fibre with epoxy resin. Following a procedure
similar to that for complex ib above, the crystal was

photographed, then mounted on’ the - diffractometer. - The.

reflections centred for refinement ofthe cellparameters had 8 ¢q.
12.5°, and diffraction {itensities were measured to e 29°-
During processing the absorption corre tions were deter-

mined by semi-empirical ‘F-scan methods; ' negative net

intensities were adjusted by Bayesian statistical methods. 5617
Unique reflections (in the space group P2, /c} were entered into

the SHELX program system, although it was noted that several .

of the systematically absent hO/ “reflections had-intensity

measurements I rather larger than the “‘unobserved’ kmit of 207, -

The structure was determined by the heavy-atont method and

refined by full-miatrix feast-squares ‘procedures: During’ the
refinement process it was a_pp@rgnt" that ﬁhe _S_C‘GH4CF3 l_i'gapd

g o>, F000) = 1140, p(Mo-Ka) = 334,007,

eak of ca. 2.5 ¢ A was-found between .

3. CHEM. SOC. DALTON TRANS. 1994

" was. disordered in two ways: first, theé. CF, growp had two
.-distinct orientations, clearly resolved, and, secondiy, difference
maps showed peaks corresponding to F atoms bonded to all the

“phienyt C atoms of this ligand. In the latter case, this thiolate

evidence was found for a CF, group (or a SCH,CF; ligand}
elsewhere in the molecule. This disorder, if not quite random, in
the crystal would account for the observation of measurable
inténsities for some of the ‘systematically absent’ refiections.
Except for the disordered F atoins ‘described above, all non-
hydrogen atoms were allowed anisotropic thermal parameters;
ihie disordered F atoms were refined isotropically. Hydrogen
atoms were included in idealised positions in the phaesphine
ligand (in staggered arrangements in the mesthyl groups) and the
$CeH,CF; ligand, with isotropic thermal parameters riding on
sthose of the parent carbon atams. Refinement was terminated
. with R = 0.051 and R, = 0.056 1% for 5290 refleciions with
7 > g, weighted w = o3 In a final difference map, the major
peaks, atce. 1.0¢ A-3 (scarcely above the noise level), were close
“to the Os atoms.
. Scatfering-factor curves 10¥ neutral atoms for both structure
analyses were taken from ref, 13. Computer programs used in
the analyses were listed above and in Table 4 of ref. 14 and were

., run on a DEC MicroVAX I1 aachine in the Nitrogen Fixation

Laboratory. )

‘Additional material available fropt the Cambridge Crys-
tallographic Data Centre comprises H-atom coordinates,
thermal parameters and remaining bond lengths and angles.
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