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Y = CO,Et) but may only be possible for the one conformas

J.C.8. Cuem; Comm,, 1

conformational grounds and on the basis that the appropr

tion out of three, i.e;, where X instead of Me or Y is anti- zr-complexes are directly ihvolved in the oxidative addi

periplanar to the departing Br- fon.

The 1/1 ratios of C,/Cy-ring olefins (Table) obtained from
(1b) for the Ni and Co complexes can also be explained on

! 3. R. Anderson and B. G. Baker, Proc, R, Soc. Londomn, Ser:
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Transition-metal-catalysed Reactions of Diazoesters.

C—H Bonds of Par

Insertion into
affins by Carbenoids '

By ALBERT DEMONCEAU, ALFRED F. NOELS,* ANDRE J. HuBERT, and Puiriere TEYSSIE’
(Labovatory of Macromolecular Chemistry and Organic Catalysis, University of Liége,

Sarvt Tilman, 40

Sumumary . Rhodium(11) carboxylates of perfluoroacids are
very efficient catalysts for promoting the insertion of
carbenes (carbenoids) (generated from diazoesters) into
the C-H bonds of allkanes with selectivities which differ
from those observed in typical free.carbéne processes;

WE have already shown the beneficial influence of strongly
electron-withdrawing carboxylate ligands on some RhAIL
Catalysed carbene reactions (e.g. addition to aromatic
molecules!). We report herein the efficiency of rhodium(i1)
derivatives of strong organic acids (pK, < 1j for pro-
moting, under mild conditions, the insertion of carbenes
(carbenoids) generated from diazoesters (Alk=DA) into the
C—H bonds of alkanes.

TasLe 1.  Vields of C-H monoinsértion products in the Rh-CFy-
catalysed decomposition of EtDA in alkaness

Insertion

yield/ b Alkane
c-C.H,, 50 (68¢) n-C.Hy, 65 (92¢)
c¢:CeH 78 (909) n-C,H Me,-2,3¢ 40 (88,12¢)
¢-CoHyMe - 20d n-C,H,Me-2h 71 (5,25,66,41)

Insertion

Alkane yield/%b

c-C, i, 43 (629 n-C.H, Meg! 68d
¢C.H 64

4 Reaction conditions: 22 °C, 100 mmol ‘of cycloalkane or
200 mmol of n-alkane, 3 mmol of EtDA, 2:0--22 "% 10-% mriol
of Rh-CF,. Yields were based on EtDA (gl.c.); addition time
4 b with an automatic syringe. b Average of at least two runs.
¢ Optimized yields at the alkane boiling point. * ¢ Mixture of
isomers, ¢ C-Hinsertion (%)atC-1and C2, respectively. T C-H
insertion (%) at C-1, C-2, €-8, and C-4, respectively. €2,3-
Dimethylbutane, ' B 2-Methylbutane; L 2-Methylpentane.

1 All the compounds described in this work were identified by
FEAP), by comparison with authentic samples synthesized by i
corrections were made for the relative responses to the catharome

00 Liége, Belgium)

Table 1 summarizes the results obtained with som
(cyclojalkanes - and tetrakis(trifluoroacetato)dirhodium(n
(thodium trifluoroacetate, Rh-CF;) as the catalystt

The yields were good? and vary inter alia with the reactio
temperature (see Table 1 for the effect at the allane boilin
point) and the ratio of substrate to diazoester: When th
latter was low {<Cca. 20--30), the formation of oligomer:
of carbene predominated, with fast catalyst deactivation

Although insertion into C-H bonds by carbenoids is an
uncommon process,? several observations indicate that free
carbenes are not the active species: Firstly, the RhIL

catalysed C-H insertions into n-pentane exhibit regio-

selectivities significantly different from those observed in
typical free-carbene processes. Indeed, C-H insertions at

C-1, C-2, and C-8 of n-pentane were respectively 7, 66, and

27% (catalytic reaction conditions of Table 1), as:compared
with 38, 45, and 259%, when the carbene was photochemically
promoted, i.e. catalytic insertion into primary C-H bonds ;

was nearly suppressed, Secondly, competitive experiments

between pairs of alkanes showed that, with RI-CF, as the
catalyst, the high-molecular weight (long-chain) allkane was

preferred {e.g. ratio of inserted n-pentane to n-decane 0:5
[equivalent weights, with ethyl diazoacetate (EtDA)]} A
similar trend was also observed with the cycloalkanes and
the results are summarized in Table 2. '
Moreover, the selectivity of insertion strongly depended

on both the diazoester alkoxy-group and the metal counter-

ion.  For example, when the diazoester was catalytically
decomposed by Rh-CF, in a mixture of cyclopentane and
cyclo-octane (equivalent weights} the relative ratio of in-

gle. (including analysis on capillary columns; 50 m x 0:25 mm,

ndependent methods, and by coupled gl.c.omis. When needed,;
ter. .

MeTaL complexes containing bridging methylene (u-CH,)
ligands are still relatively rare, and except for [Osy{p-H)a(p-

_been stimulated by the idea that u-CH, groups on.a metal
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RhH perfluoro-octancate (Rh-C,Fyy) Promoted a dramatic
reversal of selectivity,; the ratio changing to 1-8.

Preferential complex solvation by ofie of the alkan‘es could
account for the surprising selectivities ot?served in com-
petitive experiments. - The alterations in the‘a relative
selectivities brought about in competition experiments by
a simple homologation of the diazoester alkoxy-group are
unique and are indicative of the importapce of ‘carb.enmd—
substrate lipophilic interactions,} a ﬁnd}ng which 1is sulg-
: i ; ditions were the same as in Table 1, stantiated by the sen'sifcivity of the reatc(;cuin z?oiléiagfe S;nc{
: Catflg" e gfx:g:éci);n: O?‘VI) K:;Irlesz cotrected for the mumber of  stitution (e.g. (fompetltlon between methylcy Therene B
grggei ‘;’;ms. DA, cataolyst; B, photochemical, 300 W high- . cyclohexane with EtD{X'and Rh-Cly gave a;c - neerben
essure Hg lamp, water-cooled Pyrex jacket: C; thermal, sealed. v or oy competition between n-pentane a 3

spoules, 150 ° for photochemitally promoled C I insetionts 1o cyhyibutane gave a C-H insertion ratio of 1-43).
e also H. To 5 Vs 5 it ! :

¢., Perkin Trans. 2, 1980, 603).

Tasre 2. Selectivities of C-H insertions in
intermolecular competitions,®

" Ratio of C_H insertion
bétween cycloalkanes
of decom:- A

Yo : A}
positiond ¢ Cﬁ/‘C8 Cs/Cy Ce/Cy
A, RhCF, = 018 03 1b
Band C: ¢a. 10 10 1:0
A, RhCF, 0-6 0:76 143
A, RhC,Fy; 18 135

Method =

Diazoester

rted cyclopentane to eyclo-octane was 0:13 with MeDA.
d 0-6 with EtDA. However, replacement of Rh=CF; by

VA ROX Y- P P Y i i \'4 i y A, [. ub 3
The influence. of the diazoester alkox TOUpP: was ]eVl‘()llSl ev)denced in: carbene ¢ cloadditions to olefing; see H ert
§ g .

E I‘JOelS, A, '. Anciaux, and Ph. Teyssie, Syntheszs, 19;6, 600; }. Oig. Cheﬂl., 1980, 45, 695.
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2 For 4 comparison with copper catalysts, see L. T, Scott and G ]. D%:;;(r:r?o ‘ﬂ toh. Dlonurm Pross, New York, 1080, Vol. 1, p. 431;
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Synthesis, Dynamié Beh‘évioﬂr, and Molecular Structures of p.-Methylene
Platinumtriosmium Complexes; X-Ray Crystal‘Structures Qf Two

By MicuAsr GREEN; Davib R. HANKEY, MARrTIN MURRAY, A Guy OrPEN; and F. GOrRDON A, STONE
(Department of Inorganic Chemistry, The Univeysity of Bristol, Bristol BS8 1TS)

ummary - Treatment - of [OsaP‘c(,u-H)z('CO)10 {P(CeHyy)a}]
with diazomethane affords, under kinétic control, a §mg}e
isomer [OS;,P'C(pu—I—I)Z(,u,-CIrIg)(CO)N{P(C?HH)3 1], which in
solution isomerises (days) to a second isomer; the struc-
tures in the solid state of both isomers have. been dgterm—
ned by X-ray crystallography, and those in solution by
H and ?H n.m.t. spectroscopy. . -’
. BNEDX. ) () o(14)

& c4)

CH){CO);,]t are limited to bimetallic compounds vo'f Mn,%
Co % Rh,1 Fe,® Ru,® and Pt Interest in these species has

surface are intermediates ‘in . the conversion of CO into
' ydrocarbons in Fischer-Tropsch chemistry.® The observa- /
tion? - that - the 58-e1ectro)n} ((le;satuggiced)ddtszl:sggizzﬁz 3 fiah
[Os;Pt(u-H),(CO) 1 {P(CyH )5 }] (1) readily a = < \

f CaO sﬁxfggeszted thl;tit would alsoreactwith CILN, ’Fo afford CEMY

he first tetranuclear metal complex with a u-CH, llgand: : e A

Treatment of (1a) [0 °C, tetrahydrofuran (THF)% :YIth , ZP

_excess of CH,N, in Et,0 led to rapid nitrogen evolution. . G ot omel Boud
Chromatograf)h; of th;‘ mixture gave a product which on gfgtiﬁﬁ Il);c(11;{0012?;)1&;,;gro]ﬁ)tlrfext?l)ﬁ()as)(s() 2-8%4(1), Pt(l)-Os(i)
recrystallisation  (toluene-light petroleum) afforded two 2.856(1), O8(2)-Os(3) 2:954(1), Os(2)-Os( 41 2'29 ﬁ g%’ o frg’;;lo g(s z
isomeric: complexes [OS3Pt(p-H)2(M—CH2)(CO)lO{P(CBHll)3}] 2:826(1), Os(3)-C(34) 2'1f3(c8))'40%(§_)f(%§§ J 2:118(8),

which were separated as orange (3a) and red (3b) crystals . H 1:8(1) A; £ 0s(3)-C(34)=0s(4) ;




