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Summary

Hexafluorobut-2-yne reacts with the B-ketocaminato coﬁplexes.
P.h(apeo]L2 (L = C2H4; L2 = cod, nbd) and the B-ketoenolate complexes,.
Rn(dbm) (cod], Rh(aanlL,, RA(dpmlL,’, (L, = Dhmb, cot] and Rhlacac)
[MeZC;C=CM82]2to give né-hexakistrifluoromethylbenzene complexes of 1,4
addition products of a rhbdium(Il B-ketoaminate or -ketoenaclate ring
system with the acetylene. However, in contrast to these reactions

hexafluorobut-2-yne reacts with Rh(dpm](C2H4]2 to give a 1,4 addition

product which contains a 1,2.3,4 tetrakis(trifluoromethyllecyclohexa-1,3-

diene ligand.

Hexafluorchut-2-yne, dimethylacetylenedicerboxylate and diethyl-
acetylenedicarbdxylate react with Rh[dpm)(C2F4](L"] to give the metalla-
cyclaopentadiene complexes thpm[C4R4)£L']. (L" = AsPha. R = CF3, CDZMe or‘

CUzEt; L' = SbPhs, R = CF3 or CUZEt] and it is apparent that triphenyl-
arsine and triphenylstibine ligands inhibit 1,4 addition to the 8-keto-

enolate ring.t

¥ Abbreviations used in this paper: Dhmb, Dewarhexamethylbenzene; cot,
cyclo-octatetfraene; cod, 1,5-cyclo-octadiene; nbd, norbornadiene; acac,’
acetylaéetohafb; dpm, dipivaloylmethanato; apeo, 4-aminopent-3-ene-2-

- onato; dbm.’aiﬁsnzoylmethanatbz éan.xaCEtuacetanilido



Introduction

STUDIES on the interaction of hexafluornbuf—Z-yne with some g?,
rhodium(I) acetylacetonato and dip ivaloyimethanato complexes hévé'shown‘j

that this highly eleétrophilic alkyne adds 1,4 ta the métalla-ﬁ-ketoehblaté
©i-3

systeh to give preducts containing the bicyelic wnit (I3.7 Eonfinuing
FCy CFs
’ /C=C
Rh\ /CH
O=C<
\O c ~R
SR

cut studies cr the reactions of B-ketoesnolate systems we have now 1invest-

igated the action of hexafluorobut-2-yne on some B-ketoaminato complexes

end other ring systeﬁs and have studied the effect of co-ordinated
triphenylarsine and triphenylstihine on the 1,4 addition reaction.
Recently 1t has 5een shown that a 2,4-pentanediiminato chelate ring of

a macrocyclic cobalf(II) complex undergoes similar four-centre reactiohs
with dioxygen, nitriles and alkynes.4

Fesults and DOiscussion

'The interaction of hexaflucrobut-2-yne with the B-ketecenclate
cocmplexes (IIa}, (IIb} and the fB-ketcaminato comp .exes,

complexes {(IIT), at room temperature in diethyle_her solution results in

/! CH5
7/
Q=g , Q=L
) ST . R
Diene Rh ;CH Diene Rh JCH
N~ 4 \Rr__z:/
o==C . P N
g2 T CHs

(ma), R' = R® = Ph; Diene = cod ‘ _ (I), Diene = cod,nbd
(mp), R' = Me, R~ NHPh; Diene = cod,nbd

the formation of the air-stable yellow erystalline adducts-(IVa);A(IVbJ

and (V] respectiﬁely. These complexes are formulated as 1,4 addition ‘v
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(o)

: 2_pn
(IZb), R! = Me, R? = NHPh

products containing co-ordinated hexakis(trifluoromethyllbenzene on the

(Iza), R = R

‘bbasis of microaﬁalytical and molecular weight data (Table 1) and their
lsF NaMeTo specfra which are similar to that observed for the
analogous produét obtained wifh acetylacetonato{cyclo-octa~1,5-diene)
rhpdium(I).2 The i.r. spectra o% these complexes (Table 3} show bands
which can be assigned to v(C=C) of the vinylic system RhC[CF31=CfCF3) as
well as bands attributable teo the unco-ordinated double bond of the n4-
CS(CF3]8 ligand. In addition the i.r. spgptrum of the complex (V) shows
a strong band at 1686 cm—l in the region associated with C=0 and C=N
stretching frequencies‘and‘by'anaIOgy with our'previous studies with
8-ketoenolate syétemsl-a we favour a structure for (V) in which both the

oxygen and nitrogen atoms of the C=0 and C=N groups are co-ordinated to

the rhodium which thereby beccmes formally five co-ordinate.

The complexes {IVb) and (V) are air-stable and can be readily re-
crystallised from common organic solvents, and their stability and ease
of formation cén bé correlated with the presence of the electron donating
methyl and an;lido-subétituents. However, the complex {(IVal formed
from the dibenzoylmethanato complex was less easily formed and readily
decomposéd under the reaction conditidns. This obsérvatioﬁ provides
further.evidsnce2 that elecfrﬁn-withdrawing suybstituents tend to inhibit
the'1,4 addition :eaction. In the present studies we have obseryed no '
difference betweén.the,reactioné of either the cyclq—octa—i,s—diéne
' complexeé or tﬁe,horbornadieng comﬁlexes'ﬂitﬁ hexaflubrqbutFZ-yna. This
‘is simifar‘to.the situation obssrved Qith'the dipivaicyilnethanato

L o
_.complexas [ Rhfdpm) (nbd}] and [ Rhidpmilcod)].” However, 1t should be
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~;760fsdlth5t'fhé péactionﬁ_of hexafluorcbut-2-yne with the acetylacetonato
éumpigxes-[Rh(acéc)[ﬁbd}] and [Rh[acéc)(cod]] are different.z Thus
élthéugh'héxafluarnbut-Z-yne7affécts the~displacément of cyclo-octa-1,5-
diene Froﬁ the rhodium, one double band of the diene in the norbornadiene

- complexes joihs with the acetylene and rhodium to form a rhodacyclopentene

ring system.-

Significant differences nave alsoc now been observed in the reactions

of hexafluorobut-Z-yne with the bis-ethylene complexes [Rh(dpm](CzH4J2],
{Rh(apeoi(CZH4]2] and [Rh(aan)(CzH4]2]. Treatment of the dipivaloylmethan-
atoc complex, [Rh(dbm)[C2H4)2] with hexaflusrcbut-2-yne gives a 1,2.3.4-tetrakis

trifluarcmethyllcyclohexa-1.3-diene complex. (VI)

Hy FC CF;
Ho N U3
(:Fé ///A::==(:\\\
Rh ' CH
*3 v\O= yd
CE \ 7
FC o=c/ Me
C:Me3
(YD)
analogous to the corresponding complex obtained with [ Rh{acacl)({C_H,)_] and

2472

which shows the expected i.r. spectrum and characteristic n.m.r. parameters.
In contrast, however, hexafluorobut-2-yne reacts with the 4-aminopent-3-
ene-2-onato and acetoacetanilido complexes, [Rh[apeoJ(C2H4)2] and [ Rh(aan)
(C2H4]2] to give fhe complgxes_(V] and IVb]} respectively.

Racently 1t has been shown that a metallocyclapentediene molgcule is
a key intermediate in the cyclotrimerisation of two molecules of acetylene
énd ong molecule of olefin to form cyclchexa-1,3-diene derivatives.S A
similar mechanism may operate in the formation of (VI) although an alter-
native mechanismvinv91Ving attack df hexafluorcbut-2-yne upon a rhodacyclo-
pentene ring system could bs invglved,in the raaction.s Attempts to
incorporate Dewarhex§methylbenzene, chlo—octatetraens or tetramethylallene
into ring systems with hexafluo;obut—z-yne were not successful. Thus . | -

reaction of [ Rhidpm) (Ohmb)l] DX'[RH(dpm)(cot]] with hexafluorocbut-2-yne
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results in complets displacemant of the &iena to. give (VIXIa) identical to

the cbmplex

CF, :
CE, —_
3 /C C\
Rn.\\ /}ZH
FC o=C._ ;
R
(¥@a),R = CMe,

(YIb).R =7Me

previously obtained from hexafluorobut-2-yne and [ Rh(dpm) (ccd]]-z
Similarly reaction of hexafluorcbut-2-yne with [Rh(acac](ﬂezc=c=cne2Eg
grves (VIIb) also identical to the complex previously obtained using
[Rh(acac)(cod) .

In an attempt to study the incogporation of tetrafluoroethylene into
& ring system and also to study the effect of ligands other than dienes
cn the 1,4 eddition reaction thz reactilons of hexafluorcbut-2-yne with
the complexes {Rh(dpm](C2F4l(L]], L = AsPh3 or SbPh3] ware investigated.
Treatment of [Rh(dpm)i02F4](AsPh3]] with hexafluorobuyt-2-yne in diethyl-

ether soluticn at room temperature gives a light vellow crystalline

complex formulated as (VITIa)., The i.r. spectrum of (VIIIa) shows bands

L
RC.  Sh
o
Rh— .
Sy T~ )
F3C . i N \IC—CMe3
RC OX_ /!
Ng=-CH
/
CMes

(@ra), L = AsPhg

(¥Irb), L = SbPh,
at 1568, 1545 and 1520 u::m‘-1 typical d? a normal oxygen bonded 8-ketoenclate
systam. In addition there are two bands at 1582 and 1538 cm * of medium
intensity which are charactéristié of a tetfakiéttrifluorbmethyllrﬁoda-.
cyclopentadiene moiety, end iﬁ'particglar thers are>two>shafp b&nd§>at 7

357 and 648 cm-l which suggest tha~prBSence of ‘a Five#co¥ordinatelrhodé{ .
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- cyclopentadiene complex. _ The triphenylstibine cqmplex (VIIIb) was

pré;ared in an analogous manner and has similar abéorptions in its i.r.

Vspéctrum,_(Table'Sl.
At room temperature the lgF n.m.r. spectrum of an acetone solution

of (VIIIa) exhibited twc broad signalsréf_equal intensity centred at

-11.48 and -6.16 p.p.m. relative to benzotrifluoride. The 1H n.m.r.

spectrum contains well resolved absorptions at Z.96 {(br, 15H), 3.85

(s, 1H} and 8.80t (s, 18H)}. On fecording the 1H n.m.r. spectrum at

—850 (CH,C1_ solutionl) the tertiary butyl signal splits into two singlets

2 2
of equal intensity at 8.73 and‘B.QZr, but the 19F n.m.r. spectrum at
thisrtemperature remains unchanged. Egquivalence of the tertiary butyl
groups can be achieved by a non-dissociative mechanism involving a Berry
pseudo—rotation8 or relatéd process. Alternatively a dissociative
mechanism could operate which could involve cleavage of a rhodium-oxygen
bond12 of the acetylacetonato system or loss of the triphenylarsine ligand;
The observation that the coalescence temperature of the t-butyl signals in
the 1H n.m.r. spectra of (VIIIa) occurs at -51° in CH2C12 and at -5° in Ds
acetone solution is more consistent with & dissociative mechanism since it
would be expected that the intermediates involved in such a process would
be stabilised to different extents in sclvengs of different polarity.
Furfher since added triphenylarsine has no effect on the coalescent
temperature the exchange process probably involves cleavage of the acetyl-
aceténato ring. By analogy with the structur913 of [RhCl{C4(CF3]4}(SbPh332]
it is possible that in the solid state (VIIIa) may also have a structurs

based on a trigonal bipyramid. The triphenylstibine complex (VIIIh) is

not sufficiently soluble for n.m.r. studies.

- Complaxes (IXa - IXc) analogous to (VIIIa) may also be obtained by
treating [Rh[dpm)[CqulL]. with either dimethyl- or diethylacetylene-
dj.garhoxylate_ although in the reactionof [Rh(dpm)(C,F,)(SbPh )] with
NeOZCCéCCOZMQ polymerisation o% the acetylene to hexakis(carbo: 2thoxy)
benzene oécurred and oﬁly a bfown intractable oil could be cobtained from

- . . 1 - . .
the residue. The "H.n.m.r. spéctra of the complexes (IXa - IXc), (Table 2)
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R L
R ‘/' s .
- Rh—OQ_ -
R = l -\\TC/CMe'B
R O,\\\ I,'l' . .
\f;CH' _
- CMe 7
(IX=2) L = AsPh;; R = CO,Me 7

(IX b) L = AsPhyi R = CO,Et
(IXc) L = SbPhy;; R = CO,E

arz consistent with a fivé co-ordinate metallacyclopentadiene structure
and show that they are fluxional at room temperature. However, in’
contrast to (VIIIal the tertiary butyl signals show only slight broad-

ening upon cooling to -QOQ.

It is apparent froem these studies that coordination of triphenyl-
arsine or triphenylstibine inhibits 1,4 addition of electrophilic
acatylenes to the B-ketoenoliate ring system. Instead an oxidative
addition reaction Involving two molecules of the acetylens takes place
at the rhagium to generate a rhodacyclopentadiene ring system. The
subsequsnt increased Tormal positive charge at the rhodium will therefore
inhibit addition to the B-ketoenolate ring system. Since dienes are known
to inhibit oxidative eaddition at rhcdium(I),l4'this pathway is less likely
to be observed in complexes of the type[Rh(8-keioenolate){dienel] and 1.4

addition can therefore occur.
Experimental ’

Analytical dsta and melting points for all new camplexes are given in
1 Q - . - - - .
Table 1. 'H {Teble 2)»and'1'F'n.m.r.-spectra were obtainsd using Verian
Associates T6G and DASD spectrometers respectively. The Ff n.m.T. spectra

were measured relative to benzotri#lqoride as internal standard and were

recorded at ‘56.4 MHz..
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T, s = ' 16
TﬁgAcomplexes FRh[acac][ﬂeZC-C-CMezlgﬂ. LRhIdpm](CzF 4](Asfh3]J
R T - 16 - ) . -
- and [Rh[dpm][Céﬁ;][Sh?hsl]‘ _were prapared as described in the literatura.
The complexes [Rh(apéq](cod]],[Rh(apen](nbd]]J:Rh[apeo][CzH4]2].17'18

[Rh(dbm](qog)],-[Rh(aéni(éod]]l’Rh[aen](nbd]]l'Rh[aen](CZH4]2]l'Rh(dpm](cot]],

[ Rh(dpm) {Dhmb).] and'[Rh[dpm][C2H4]2] were prepared by the ?ollowing general

method. An excéés of the appropriate B-diketone or B—ketoaminerwas added
to a suspensiqﬁ'of the corresponding chioride dimer of the type [ RhCllole-
fin]2]2 in diethylether contalning a little agueous potassium hydroxide. '
After égirring for 30 min.,. the ether layer was extracted and the product
abtained by ervstallisation from diethyl ether-methanol mixtures. All the
compounds made in this way gave the expected 1H n.m.r. and i.r. spectral
data and their purity was confirmed by elemental analysis, [ Rh{apeo) (cod) ],

(82%), m.p. 165° (Found: C,50.4; H.B.5. ClaszDNRh requires C,30.5:H,6.5%].

[ Rh(apeo) (nbdl], (78%), m.p. 141° (Found: €,51.3; H,5.5, € 5t ONRA
requires C,51.2; H,5.3%). [Rhlapeo)(E,H,),], (81%), m.p. 97° (Found:

€.,42.1; H,6.2, CgHy, ONRh requires C,42.0; H,6.2%). [ Rh(dbm)(cod)],

(67%), m.p. 182° (Found: C,E3.6; H,5.5, C,.H_..O.Rh requires C,63.5;
232372

H,5.4%). [Rhlaan)(cod)], (57%), m.p. 181° (Found: C,55.7; H,5.8.

c NRh requires C,55.8; H,5.7%). [Rh(aan)(nbd}], (43%), m.p.

17"22%
160° (dec) (Found: C,57.4; H,5.10. C,,H,  O,NRh requires C,57.4;

H,5.05%). ' [ Rnlaan)(C,H,),1, (77%), m.p. 1567 (dec) (Found: C,52.2:

H,5.40. C14 HIBUZNRh requires C,52.5; H,5.65%)}. [ Rh(dpm){cot)], (78%],

m.p. 101c (Found: C,58.6; H,5.0. C18H2702Rh requires C,58.5; H.6.6%).

[ Rh(dpm} (Ohmb)], (84%), m.p. 110° (Found: C.82.5; H.B.7. €, Hy,0,Rh

requires C,62.7; H,6.9%). [Rnldpm)(CH,),1, (81%), m.p. 98° (Found:

C,52.5; H,7.8. C15H2702Rh requires C,52.6; H,7.9%).

s 4
fa) Preparation of [Rh{dbm.Q4FS}fn fCS(CFalsll
An excess of hexafluorcbut-2-yne (1.0 ml} was condensed (-196%)
onto a selution of dibenzoylmethanatc(cyclo-octa-1,5-diene) rhodium(I}

(0.40 g, 0.92 mmol) in diethyl . ether contained in a Carius tube {150 mll.
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Aftar shaking at 450 forA'rm minutés.- the tube was opened, the
orangé precipitate filtered off, and washed with light petroleum to
yield complex (IVa]._[Rh{dbm.C4FE}{ne-ta(CFals}] which-could not be
purified further without serious decomposition.' {0.17 g, 19%). Viax® |
1635 s, 1533 s, 1575 s, 1292 s, 1256 s, 1217 s, ilQD s. 1152 s, 1ﬁ74 S,

1008 w, 894 w, 870 w, 837 w, 786 w, 7684 w, 740 s, 718 w, 710 w, cm-lu

{b) Preparation of [Rh{aan.caﬁb}{ne.CE(CFG),}].

An excess of hexafluorobut-2-yng (1.0 ml) was-condansed [-1ss°]
onto a solution of acetoacetanilido[cyclo-octa-l,S-diene) rhodium(T)
(0.80 g, 1.53 mmol) in diethyl ether contained in a Carius tube (150 ml]).
After shaking at room temperature for 18 hours, the tube was gpenad and
valatile material removed. Slow evaporation of the solution to about
2 ml. gave pale yellow crystals of complax (IVb), [Rh{aan.C4F8}{ni—Cs-
[CF336}], (6.55 g, 3S5%). Viax? 3840 m, 1684 s, 1638 s, 1601 s, 1541 s,
1310 m, 1290 s, 1258 s, 1228 s, 1200 s, 1157 s, 1076 s, 942 w, 810 w,

873 w, 830 w, B2 w, BB82 w, 757 s, 745 s, 720 m, cm—l.

Similarly [ Rh{aan)(nbd)] and [ Rh(aan)(Cqu_}Z] react with hexafluorc-
but-2-ynz to give [Rh{aan.chEg}{n%~cs[CF3]s}] in yields of 52 and 38%
raspectively, the product being identified in each case by its character-

istie i.r. and 19F n.m.r. spectra.

{c) Preparation of [Rh{apeu.@,F,}{ni-CD(CFQ]D}].

An excess of hexafluyorshut-2-yne (1.0 ml) was condensed (-198%)
onte a solution of 4-aminopent—3—ene—2-onato(qycln—octafl,S-qigne)
rhodium(Il (0.40 g, 1.30 mmoll in diethyl ethsr contained in a Carius
tube (120 mll).- After -shaking at room temperatura for 2 days the tube
vias opened and volatile material réwnved. Slow evaporation of the=
sclution te about 2 ml gaVE'brightvyellbw crystals of complex (V).

. 4 2 ; 1671 s, - -
[En{apeo.c_,fs}'{n—CSICFSJB}],,(0,81 g, 78%). v__ 3 1671 's,-1578 m,



1300 s, 1276 s, 1238's, 1193 s, 1160 s, 1117 s, 1060 s, 1058 s, 1014 s,

948 m,. 863 m, 810 m, 757 m, 742 m, 716 m, om L.

‘ (e} Reaction of [ Rhi{dpm) (Dhmbl] with hexafluorobut-2-ynea.

. An excess of hexafluorobut-2-yne (1.0 ml) was condensed ¢-196%)

onto a solution of dipivaloylmethanato(hexamethylDewarbenzenelrhodium(I}

(.50 g, 1.11 mmol) in diethyl ether contained in a Carius tube (150 ml). .

After shaking et room temperature for 24 hours the tube was opened and
volatile materials removed. Slow evaporation of the solution to about -~
Z ml gave bright vellow crystals of complex (VIIal, [Rh{dpm.chs}{nq—CB

(cr IS}J (0.42 g, 38%), which was identified by its i.r. and 19F N.Mm.r.

spectra -2

(¥ Reaction of [ Rh(dom)(cot)] with hexafluorobut-2-yne.

An excess of hexafluorobut-Z-yne {1.0 ml) was condensed {-136)
onto a solution of dipivaloylmethanato(cyclo-octatetraenelrhodium{I]}
(0.50 g, 1.28 mmoll} in diethyl ether contained in a Carius tube (150 mll.
After shaking at room temperature for 12 hours the tube was opened and
volatile material removed. Slow evaporation of the solution to about
2‘m1 gave bright yellow crystals of complex (VIIal, [Rh{dpm.C4F8}{nq-
C4(CF 5}, (1.01 g. 84%), which was identified by its i.r. and *oF

2
n.m.r. spectra.

(g) Reaction oi;[Rh(acac)(Me;C=C=CMeE)”] with hexafluorobut-2-yne.
=

An excess of hexafluorobut—2-yne (1.0 ml) was condensed (-196°)
onto a solution of acetylacetonatobis{tetremethylallene)rhodium(I)
(0.k0 g, 1.02 m mol) in diethyl ether contained in a Carius tube (150 ml}.
After shaking,at‘rOCm temperature for 4 hours the tube was opened and

volatile material removed. Slow eveporstion of the solution to sbout

133
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2 1. gave yellow crystals of,complex (VIIb) [qh{acac Cth}xn CG(C? )6}],1'

(0.38 g, LL%), which was 1dent1f1ed by its i.r. and 9F N.m.r. spectra.2

(n) Reection of [Rh(apm)(C,F,)(AsFh ] with hexsfluorobut-2-yme.

An excess of hexafluorobut~2-yne (1.0 ml) was condensed (-196°) onto
e solution of dipivaloylmethanato(tripkenylersine)(tetrafluoroethylene)
rhodiwm(T)} (0.50 g, 0.77 m mol) in diethyl ether contained in a Carius
tube (150 ml). After sheking at room temperature for 24 hours the tube
was opened, volatile materizl removed and the solution eveporated to dry-
ness. Recrystellisetion of the residues from diethyl ether/ethanol gave
¥ellow erystals of camplex (VIIIa) [ thch(CF )h}(dpm)(AsPh3)], (0.6T g,
88%). Infra-red; 1582 s, 1566 s, 1548 sh, 1538 s, 1520 sh, 1L17 s, 1338 s,
12kg s, 1209 s, 1197 s, 116Lk =, 110 s, 1105 s, 1076 s, 879 m, 790 m,

739 s, 691 s, 657 m, 648 n, om &,

(1} Reaction of [ Rh(dmm)}{(C,.7 }{(SbPh_)] with hexafluorobut—2-yne.
(=S >

An excess of hexafluorcbut—2-yme (1.0 ml) was condensed (-196°)
onto a solution of dipivaloylmethanato(triphenylstibine)(tetrafluoro—
ethylene)rhodiwm(I) {0.50 g, 0.68 m mol) in diethyl ether contained in
a Carius tube (150 mi). After shaking-at room temperature for 18 hours
the yellow precipitate which had formed was then filtered off and
washed with diethyl ether to give yellow microcrystals of complex
" (VIIib), [Rh{ch(CF )h](dpm)(SbPh )1, (0.9 g, 73%).

Yoy 1983 s, 1564 s, 1550 m, 153k =, 1502 s, 1394 s, 1339 s, 122k s,
1197 s, 1175 s, 116k s, 1130 s, 1312 s, 1074 m, 876 m, 792 m, T36 s,

698 s, 656 m, 649 m, cm_l..

(3)

.Reaction of[Rh(ﬁPI!l)(CqF_’, )(AsFn_ )] with diméthylacetylenedicarbéleate.r, .
- . 3 - ;

An excess of‘dimethylacetylenedicarbbxylaté (0.50 ml) wvas added
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to e soidfibnrgf dipivaibylmethénato(triphenylarsiné)(tetraflﬁoro-
breth} ene)rhodlum(T) (0.50 s 0. 7? m mol) in diethyl ether and the '
mixturevstlrred for 30 mlnutes. .The prec1p1tate which had formed

was then collected end recrystallised frcm d.chloromethane/(CZHS)ZO to
give pale yellow crystals of .complex (IXa), [RhICh(CO CH )h}(dnm)
(asPn)], (0.51 g, 819).
Vet 1716 s, 1703 s, 1686 s, 1583 m, 156k m, 1550 sh. 1536 m,

1512 w, 1416 s, 1324k m, 1258 s, 1204 s, 1190 s, 1162 s, 1133 m,
1085 m, 1026 m, 988 m; 937 m, 878 m, 785 m, 757 m, Th2 s, T36 s,

697 s, 690 s, cm-l.

(k) Resaction of [Rh(dpm)(QnF!)(AsPhﬂ)] with diethylacetylenedicarbox-
>}

Ylate.

An excess‘of diethylacetylenedicarboxylate (0.50 ml) was edded

to a solution of dipivaloylmethanatb(triphenylarsine)(tetrafluoro—
ethylene)rhodium(I) (0.50 g, 0.77 mmol) in diethyl ether and the mixture
stirred for 30 minutes. The precipitate which had formed was then
collected and recrystallised from dichlorcmethane/icvﬁ,l G to give pale
yellow erystals of complex (IXb), Rn{C) (€O, Czﬁs)h}(upm)(AsPh )1, (0.52 g,
78%) .
Vot 1727 s, 1702 s, 1582 s, 1563 s, 1552 sh, 1532 s, 1508 s, 1L4k2 s,
1k10 ;, 1399 s, 13k1 s, 1258 s, 1216 s, 1190 s, 1132 g, 1117 s, 1064 s,

1042 s, 102k s, 876 m, 85T s, T84 s, T5h s, Thl s, 698 s, cm L.

(1) Reaction of [R“(dnm)(c )(SbPh )1 with dlmethylacetylenedlcarboxy1ate.

An excess of dimethylacetylenedicerboxylate {0.50 ml) was added to
a sﬁlution of dipivaloylmethenato(triphenylstivine)(tetra fluoro-
" ethylene)rhodium(I) (0.50 é,ro.68 m mol) in diethyl ether and the
mixture stirﬁed for 30 minutés.' Concentration of the solution and

addition of light petroleum (40-60°) geve white erystals of C5(C02Me)6
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which was identified by its m.p. and i.r. spectrum. Abttempts: to obtain
& crystalline product from the residues resulted in only = brown in-

tractable oil‘being produced.

(n) Reaction of [Rh(dpm)(C:FL)(SbPhﬂ)] with diethylecetylenedicarboxylste.
-~

An excess of diethylacetylenedicarboxylate (0.50 ml) was asdded

to a solution of dipivaloylmethanato(triphenylstibine)(tetre fluoro;
ethylene)rhodium(I) (0.50 g, 0.68 m mol) in diethyl ether énd.théb
the-mixture stirred for 30 minutes. Tne precipitate which had formed
was then collected and recrystallised from dichloromethanediethyl e£her
to give pele yellow crystels of complex {(IXe), {Rh{Ch(COQEt)h}(dpm)
(SbPng)l, (0.54 g, 817).

Yoaxt 1720s, 1701 s, 1581 s, 1561 s, 1548 sh, 1537 s, 1566 Q, 1280 s,
127 s, 1220 s, 1176 s, 1120 s, 1070 s, 2024 m, 969 m, 78k s, T30 s,

=]

724 s, TA9 s, 697 s, 686 s, cm .

19 - : . -
F n.m.r. spectra — Spectra were measured in acetone solution relative

to internal benzotrifluoride.

[Rh(dbm.ChFG)(nb-Ca(CFS)G)] :-13.70(br, 9F), -9.85 (or, 6F), -5.55 {vr, 6F),
~1.10 (q,3F,J  15.5 Hz). -

[Rh(aan.ChFé)(nh— Cg(CFL)g) T 2 -11.90 (o, 9F), -10.40 (br, 3F), -9.hk

(br, 3F), -5.70 (br, 6F), -3.78 {(q,3F,J 15.8 Hz).
[Rh(apeoléqu)(nk—C6(CF3)6)J : -13.45 (br, 9F), -10.85 (br, 3F), -T.kO

(br, 6F), ~4.73 (br, 3F), -3.16 (q,3F,J; 15.8 Hz).
[Eh(dpm.Cth)(nh-CG(CF3}hHh)] : -10.29 (br, 3F), -8.25 (br, €F), ~6.55
(,3F.J . 15.7 Hz), -3.24 (br, 6F). ' '
[Hh(dpm){ch(CF:s)h}(AsPha\)] :-11.48 (br, 6F), -6.16 (br, 6F).
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