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Sutmary 

Hexafluorobut-Z-yne reacts with the B-ketoaminato complexes. 

Rh(apaolL2 CL = C2%4; L2 = coo. nbdl end the a-ketoenolate complexes.. 

Rh(dbml(cod1. Rh[aanlL2, RhfdpmlL2'. CL, ’ = Dhrrb. cot-1 and Rh[acacI 

CMe2C=C=CMe212to give n 
4 
-hexakistrifluoromethylbenzene complexes of 1.4 

eddition products of a rhodium(I) B-ketoaminate or-ketoenolate ring 

system with the acetylene. However, in contrast to these reactions 

hexafluorobut-2-yne reacts with Rhfdpml[C2H412 to give a 1.4 addition 

product which contains a 1.2.3.4 tetrakis[trifluoromethyl)cyclohexe-1,3- 

diene ligand. 

Hexafluorobut-2-yne. dimethylacetylenedic.erboxylsie and diethyl- 

acetylenedicarboxylate react with RhEdpml(C2F41[L"J to give the metalla- 

cyclopentadiene complexes RhdpmCC4R41!L"l. CL" = AsPh3. R = CF3. C02Me or- 

C02Et; L' = SbPh3. R = CF3 or C02Etl and it is apparent that triphenyl- 

arsine and triphenylstibine ligands inhibit 1.4 addition to the B-keto- 

enolate ring.? 

i- Abbreviations used in this paper: Ohmb. Dewarhexamethylbenzene: cot. 

cycle-octatetraene; cod, 1,5-cycle-octadiene; nbd, norbornadiene; acac; 

ecetylacetonato; dpm. dipivaloylmethanato; epeo. 4-aminopent-Pene-2- 

on&o; dbm, dibanzoylmethanato: aan, acetoacetanilido 
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I . . . . 

Introduction -_ . 

-. : 

STUCIIES on the interktion of hexafiuombut-2-yne with some da 

rhodium!11 acetylac&.onato and dip ivaloyimettanato.complexes have.shwn 

that this highly eledtmph‘ ~lic alkyne adds 1,4.to the metalla-$-ketoenolate 

system to give products containing the bicyclic L+t (13.1-3 Continuing 

R = Me, CMe3 

(11 

out studies CT: the reactions of B-ketoanolate systems we have now invest- 

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

and other ring systems and have studied the effect of co-ordinated 

triphenylarsine and tripheny-s 1 tibine on the 1.4 addition reaction. 

Recently it has been shown that a 2,4-pentanediiminato chelate ring of 

a macmcyclic cobalt[IIl complex undergoes similar four-centre reactions 

With dioxygen, nitriles and alkynes. 
4 

Results and Discussion 

The interaction of hexafluorobut-2-yne with the B-ketoenolate 

complexes (IIal. (IIb] anti the B-ketoaminato cornI-_exes, 

complexes IiIIl, at room temperature in diethyle-her solution results in 

,=H3 

(Ita). R'- R* = Ph; Diene = cod (IIE), Diene = cod, nbd 

(Itb). R'= Me, R 2 ii NH.Ph; Dime = cod.nbd 

the formation of the air-stable yellon-crystalline adducts .tIVal, (IVbl 

and fV1 respectively. These complexes are-formulated as 1.4 addition 
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(IPa], R' = R*= Ph .- (Y) 

(IYb), Fi’ ~= Me, F2 = NHPh 

products containing co-ordinated hexakis(trifluommethyllbenzene on the 

basis of microanalytical and molecular weight data (Table 11 and their 

13 
F n.m.r. spectra which are similar to that observed for the 

analogous product obtained with acetylacetonatotcyclo-octa-1,5-diene] 

rhodium[Il. 
2 

The i.r. spectra of these complexes (Table 3) show bands 

which can be assigned to vIC=CI of the vinylic system RhCCCF31=CICF31 as 

well as bands attributable to the unto-ordinated double bond of the n4- 

CgtCF313 liganh. In addition the i-r. spectrum of the complex [VI shows 

a strong band at 1686 cm 
-1 _ 

In the region associated with C=C! and C=N 

stretching frequencies.and by analogy with our previous studies with 

g-ketoenolate sy&temsle3 we favour a structure for Of1 in which both the 

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

the rhodium which thereby becomes formally five co-ordinate. 

The complexes IIVbl and WI are air-stable and can be readily re- 

crystallised from common organic solvents, and their stability and ease 

of formation can be correlated with the presence of the electron donating 

methyl and atilido substituents. However, the complex (IVal formed 

from the dibenzoylmethanato complex was less easily formed and readily 

decomposed under the reaction conditions. This observation provides 

further evidence' that electmn-withdrawing substituents tend to inhibit 

the 1,4 addition reaction. In the present studies we have observed no 

difference betwednthe reactions of either the cycle-octa-1.5diene 

complexes or the norbornadiene complexes tiith hexafluombut-2-yne. This 

is simiiar'to the situation observed with the dipivaloylmethanato 

.complexes [ fihldpmlcnbdl] and [RhCdpml(cod1].2 However, it should be 
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noted-that the reactions of hkxafluorobut-Z-yne with the dcetylacetonato 

complexes [RhCac&clInbdl] and [RhCacaclCcodl] are di-r^ferent. 
2 

Thus 

band of the diene in the norbornadiene 

although hsxafluombut-2-yne-affects the displaca!ent of cyclo-octa-l.S- 

diene from the rhodium. one double 

complexes joins with the acetylene 

ring system: 

and rhodium to form a rhodacyclopentene 

Significant differences have also now been observed in the reactions 

of hexafluorobut-Z-yne with the bis-ethylene complexes [Rh(dpmltC2H412], 

[Rh(apsolCC2H412] and[Rhlaanl(C2H412]. Treatment of the dipivaloylmethan- 

ato complex, [RhldpmlIC2H412] with hexafluorobut-Z-yne gives a 1,2.3.4-tetrakis 

Ctrifluoromethyllcyclohexa-1.3-diene complex. (VII 

analogous to the corresponding complex qbtalned with [Rhlacacl(C2H412] and 

which shows the expected i.r. spectrum and characteristic n.m.r. parameters. 

In contrast. however, hexafluombut-2-yne reacts with the 4-aminopent-3- 

ene-2-onato and acetoacetanilido complexes, [RhlapeolIC2H412] and [Rhcaanl 

rC2H41,3 to give the complexes WI and IVbl respectively. 

Recently it has been shown that a metallocyclapentadiene molecule is 

a key interrradiate in the cyclotrimerisation of two molecules of acetylene 

and one molecule of olefin to form cyclohexa-1.3-diene derivatives. 'A 

similar mechanism may operate in the formation 'of IV11 although an alter- 

native mechanism involving attack of hexafluombut-2-yne upon a rhodacyclo- 

pentene ring system mold be involved in the reaction. 
6 
Attempts to 

incorporate Dewarhexamethylbenlene, cycle-octatetraene or tetramathylallene 

into ring systems with hexafluoro,but-2-yne were not successful. Thus . __ _ 

reaction of [Rh(dpml(Ohm!l] or[RhCdpmlCcotl] with hexafluombut-2:yne 

_ 



results in complete displacement o f the diene to give- CVIIal identical to 

the complex 

fTUa),R = CMe3 

GZUb).R= Me 

previously obtained from hexafluombut-2-yne and [ RhCdpm)(codl]- 
2 

S5milsrljr reaction of 'nexafluorobut-2-yne with [Rh(acac11Me2C=C=U?e21d 

g~vas (VIIbl also identical to the ccmplex previously obtained using 

[RhCacaclfcodl]. 

In an attempt to study the incorporation of tetrafluomethylene into 

E ring system and also to study the effect of ligands other than dienes 

cn the 1,4 addition reaction the reactions of hexafluombut-2-yne with 

the complexes [Rhldpm~~C2F4lIL1]. CL = AsPh3 or SbPh31 ware investigated. 

Trestment of[Rh[dpmliC2F4~[AsPh31] with hexafluorobut-2-yne in diethyl- 

ether solution at room temperature gives a light yellow crystalline 

complex formulated as [VIIIaJ. The i-r. spectrum of [VIIIal shows bands 

, 

GZIEa), L = AsPh3 

(XEtb), L = SbPh, 

at 1566, 1546 and 1520 cm-' typical of a normal oxygan bonded $-ketoenolate 

aystan. In addition there are two bands at 1582 and 1536 cm -1 of medium 

intensity which are characteristic of a tetrakis~trifluommethylfrhoda- 

cyclopentadiene rroiety, and in particular there are two sharp bands at 

457 and 646 cm -1 which suggest the-presence of a five-co-ordinate.rhoda: 
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cyclupentadiene complex. 
7 

The~triphenyl&.tibine complex fVIIIb1 was 

prepalred in an analogous manner and has similar absorptions in its i.r. 

spectrum, CTable.31. 

At room temperature the 
19 
F n.m.r. spectrum of an acetone solution 

of WiIIa) exhibited two broad signals of-equal intensity centred at 

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

spectrum contains well resolved absorptions at 2.96 (br, 15Hl. 3.85 

Cs. lH1 and 8.8Gr Cs. 18H). Gn recording the ‘H n.m.r. spectrum at 

-6!i" [CH2C12 solution) the tertiary butyl signal splits into two singlets 

of equal intensity at 8.73 and.8.927. but the 
19 
F n-m-r. spectrum at 

this temperature remains unchanged. Equivalence of the tertiary butyl 

groups can be achieved by a non-dissociative mechanism involving a Berry 

pseudo-rotatlon8 or related process. 
9-11 

Alternatively a dissociative 

mechanism could operate which could involve cleavage of a rhodium-oxygen 

bondl' 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 [VIIIal occurs at -51" in CH2C12 and at -So in D6 

acetone solution is more consistent with a dissociative mechanism since it 

would be expected that the intermediates involved in such a process would 

be stabilised to different extents in solvents of different polarity. 

Further since added triphenylarsine has no effect on the coalescent 

temperature the exchange process probably involves cleavage of the acetyl- 

acetonato ring. By analogy with the structure l3 of[RhCl{C4~CF314~~SbPh3)2] 

it is possible that in the solid state WIIIal may also have a structure 

based on a trigonal bipyramid. The triphenylstibine complex CVIIIbl is 

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

1 analogous to WIIIal may also be obtained by Complexes CIXa - IXc 

treating [RhCdpmlCC2F41L! 

dicarboxylate although in 

, with either dimethyl- .or diethylacetylene- 

the reactionof [RhCdpml(C2F41 (SbPhSll with 

MeG2CC=CCG2Me polymerisation of the acetylene to hexakisCcarbo:sthoxy) 

benzene occurred and only a brown intractable oii could be obtained from 

the residue. The-‘H n.m.r. spectra of the complexes (IXa - IXCla [Table 2J 



RL 
R> c I Rh-0 

Rl I 
‘-,A 

\C’ 
CMe, 

R 0‘. ,’ f 
y3cH 
. I 

; : 

(I=Ea) L = AsPt& R = C02Me 
(Ix b) L = ASPS; R = CO@ 

(JXc > L = SbPttt; R = CO,Et 

are consistent with a five co-or;dinate metallacyclopentadiene structure 

and show that they are fluxional at room temperature. However. in 

contrast to WIIIal the tertiary butyl signals show only slight bmad- 

ening upon cooling to -9Oo-. 

It is apparent from these studies that coordination of triphenyl- 

arsine or triphenylstibine inhibits 1,4 addition of electmphilic 

acetylenes to the a-ketoenolate ri-ng system. Instead an oxidative 

addi.tion reaction involving two nolecuies of the acetylene takes place 

at the rhooium to generate a rhodacyclopentadiane ring system. The 

subsequent increased formal positive charge at the rhodium will therefore 

inhibit addition to the B-ketoenolate ring system. Since dienes are known 

to inhibit oxldative addition at rhodium(I). 
14. 

this pathway is less likely 

to be observed in complexes of the type [Rh[B-ketoenolatelfdiene)] and 1.4 

addition-can therefore occur. . 

Exnerimental ’ 

Analyt*cal data and melting points for all new complexes are given in 

Table I. 
i 
H (Table 21. end 'SF n.n.r: spectra >lsre obtained using Varian 

Associates T6G and DA50 spectrometers respectively.' The 
19 

F n.m.r. spectra 

were E!!asured relativzto benzotrifluoride as internal standard and were ' 

recorded at-56-4 PlHz,. 
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16 
The complexes [Rh~acac~C~eZC=C=CMe2~].15[RhCdpml~C2F 41CAs_Ph,IJ 

and [Rhr&ir88~C2~~khPh31] .16- _ were prepared as deskbed in the literature. 

The com~lexer[RhCapao]~codl],[RhCapeo)Cnbd~]~Rh~apeo~~C2H4)2].17'18 

[Rh(dbmlc~odI], I.Rhcaan~C~d~]~RhCaanlCnbdJ]~RhCaanl!C2H412]dRh~dPm~~cot~]. 

[Rh(dpm)(Ohmbl] and.[Rh[dpmlfC2H412] were prepared by the following general 

_ method.. An excess of the appropriate B-dike.tone or f3-ketoarriLne was added 

to a suspension of the corresponding chloride dimer of the type [RhCl:ole- 

fin1212 in diethylether containing a little aqueous potassium hydroxide. 

After stirring inr 30 mLi-8.. the ether layer was extracted and the product 

obtained by crystallisation from diethyl ether-methanol mi%tUres. All the 

compounds made in this way gave the expected 
1 
H n.m.r. and i.r. spectral 

data and their purity was confirmed by elemental analysis, fRh(apeolEcodl], 

(82%), m.p. 165O (Found: C.50.4: H.6.5. C13H2iONRh -requires C.30.5:H.6.5%). 

[Rh[apeo)Cnbd)], [79%1, m.p. 141° [Found: C,51.3: H.5.5. C12H16 ONRh 

requires C.51.2; H.5.3%1. [Rh(apeolCC,H4J2], CEl%J. m.p. 97' (Pound: 

C.42.1; H,,6.2. CgH12 ONRh requires C,SZ.O; H,6.2%1. [Rh(dbmI(codl], 

(67%). m-p. 182o (Found: C.E3.6; H.5.5. C23H2302Rh requires C.63.5; 

H,S.$%I. [Rhcaanlccodl], (57%1, m.p. 191° (Found: c.55.71 H.5.8. 

C17H2202NRh requires C.55.8; H.5.7%1. [Rh(aanI(nbdl], (43%), m.p. 

160' Cdecf (Found: C,57.4; H.5.10. C17H1802NRh requires C.57.4: 

H,5.05%1. ~[Rh~aanl~C2H412], C77%1, m.p. 156O (decl (Found: C.52.2: 

Ha5.40. Cl4 H1802NRh requires C.52.5: H.5.65%1. [Rh(dpml(cot)]. (78%1. 

m.p. 101 o (Found: C.58.6: H,6.0. C19H2702Rh requires C.58.5: H,S.S%l. 

fRh(dpmlCOhrrblj. (84%1, m-p. llO" (Found: C.62.5; H.6.7. C23H3702Rh 

requires C.62.7: H.6.9%1. [Rh(dpml(C2H4~2], (91%). m-p. 9B" (Found: 

C.52.5: H.7.8. C15H2702Rh requires C.52.6; H.7.9%1. 

(al Preparation of [Rhidbm.C,F,3{n4-C,CCF$& 

An excess of hexofluorobut-2-yne El.0 ml) was condensed (-196'1 

onto a solution of dibenzoylm_b D*hanato(cyclo-octa-1,5-dienel rhodium(I) . 

10.40 g. 0.92 nmolf in diethyl ether contained in a Carius tube Cl50 ml)- 



132 

After snaking st 451~ for 10 minut8s. the tube was opened, the 

orange precipitate filtered off, and Gashedwith light-petroleum to : 

yield complex (IVaI, which could not be .. 

purified further without serious decomposition. 10.17 g. X3%1. vmax; 

1635 s.- 1593 s, 1575 s. 1292 s. 1256 s, 1217 s. 1190 s. IiS2 s. 1074 s. 

lo08 w: 994 w, 
-1 

870 W, 637 w. 70E w. 764 w. 740 s. 716 w. 710 w. cm : 

:bl Preparation of [ RhCaan.C,F,}fn9-C,[CF~. 

An excess of hexafluorobut-2-yne 11.0 ml1 was-condansed C-196ol 

onto 

I. 

a soJ_utzion of acetoacetanilidoIcyclo-o&a-1.5-diene) rhodium(Ij 

CO.60 g, 1.53 mrol) in diethyl ether contained in a Carius tube (150 ml 

After shaking at mom temperature for 18 hours. the tube was opened and 

volatile material removed. Slow evaporation of the solution to about 

of complex CIVbI, [Rh{aan.C4F61EntC6- 

3840 m. 1684 S, 1639 5, lSO% 5. 1541 s, 

1200 s. 1157 s, 1076 5, 942 w, 910 w. 

s, 745 s, 720 n. cm-l. 

2 ml. gave pale yellow crystals 

ICF31& (0.55 g. 3951. v - 
max' 

1310 IT. 1290 s, 1259 s. 1229 5, 

873 w. 840 w, 8.'.2 w, 862 w, 757 

Similarly [Rhfaanl(nbdl] and [Rh(aanJ[C2H4~2] react with hexafluoro- 

but-2-yne to give[Rh(-.CqE;;~Cn4_CsCCFg183] in yields of 52 and 38% 

respectively, the product being identified in each case by its character- 

istic i-r. and 19F n.m.r. spectra. - 

(cl Preparation of [Rhfapeo.C.F,~{nS-C,(CF~. 

An excess of hexafluorobut-2-yne (1.0 ml) was condensed (-195Ol 

onto a solutron of 4-aminopent-3-ene-2-onatoicyclo-octa-1,5-dienel 

rhodi~~~(Il CO.40 g, 1.30 ena~ll in diethyl ether contained in a Carius 

tube 1150 ml]. After shaking at mom temperature for 2 days the tube 

was opened and volatile material rennved. Slow evaporation of the 

s@lution to &out 2 ml gave bright-yellow crystals 09 complex [VI. . 

ERh{apeo.C4F,}(n4-CStCFS36)], (0.81 g, 78%). vmaxi 1671 s,-1573 m; 
_ 
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. . 

1300 s:l276 s, 1238.s, 1193 S, 1160 s, 1117 s, 1060 s1 iO56 5, 1014 S, 

946 863 m, m. 810 m. 757 m, 742 m.-716 m. MI -1 . 

(el Reaction of [RhCdpmJCDhtiJ] with hexafluombut-2-yne. 

An excess of hexafluombut-2-yne (1.0 ml3 was condensed C-196OJ 

onto a solution of dipivaloylmethanato~hexamethylDewarbenzeneJrhodium~IJ 

(0.50 g, 1.11 rrmolJ in diethyl ether contained in a Carius tube (150 ml].- 

After shaking at mom temperature for 24 hours the tube was opened and 

volatile materials removed. Slow evaporation of the solution to about 

2 ml gave bright yellow crystals of complex IVIIaJ. (Rh{dom.C4F6J{n4-C6 

KF3J6')J CO.42 g, 39%J, which was,identified by its i.r. and 
19 
F n.m.r. 

spectra. 
2 

/fJ Reaction of [Rh(dpmJ(cotJ] with hexafluorobut-2-yne. 

An excess of hexafluombut-2-yne Cl.0 ml3 was condensed (-191T"J 

onto a solution of dipivaloylmethanatoIcyclo-octatetraeneJrhodiumCIJ 

(0.50 g, 1.28 mn~11J in diethyl ether contained in a Carius tuje Cl50 mll. 

After shaking at mom temperature for 12 hours the tube was opened and 

volatile material removed. Slow evaporation of the soluthon to about 

2 ml gave bright yellbw crystals of complex (VIIaJ, [Rh{dpm.C4F6}rn4- 

C6(CF3J6)], Cl.01 g. 84%). which was identified by its i-r. and 19F 

2 
n.m.r. spectra. 

(g) 6eectioo of [~(~cecJ(L4e,C=C=~e,),l with hcxafluorobut-2-yne. 
L L1 

An excess of hexafluorobut-2-yne (1.0 zl) was condensed t-1960) 

onto a solution of acetylacetonatobis~tetrcmethylclleneJrhodium(1) 

(0.40 g, 1.02 m awl) ib dietbyl ether contained in a Carius tube (150 ml). 

After shalring at room temperat.zre for 4 hours the tube was opened and 

volatile material removed. Slov evcporetion of tl?e solution to about 
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(0.38 g, 4411, vbich vas identified hy its i.r. and "F n.m.r~.spectra.2 

(h) Reaction of [Rh(dnm)(C_F4)Us?h ] &th hexafluorohut-2-jne. 

Am excess of hexafluorobut-2-yne (1.0 ml) was condensed (-196O) onto 

a solution of dip~vaioylmethenato(triRhenyLarsine)(tetrafZ.uoroethyI.ene) 

rboaium(l) (0.50 g, 0.77 m 001) in &ethyl ether contained in a Carius 

tube (150 EG). _4Fter shaking at room taperature for 24 h~0ur.s the tube 

vas owned, volatile naterfzl renoved end the solution evaporated to dry- 

ness, Recrystallisation of the residues frcm diethyl ether/ethanol gave 

yellow crystals of cm~lex (VIIiaI fFlhiC4(CF3)4)(d~)(AsPb3)!, (0.67 g, 

s&St. Infra-red; 1582 S, 1566 s, 1548 sh, 1538 s, 1520 sh, 1417 s, 1338 s, 

1249 s ., 1209 s, 3197 s, 1164 E, 1140 s, no5 s, 1076 s, 879 n, 790 n, 

739 s, 691 s, 657 m, 648 n, a-? 

(i) Reaction of [ W(dum)( C,.Fl!)( SbFh 13 tith hexafTuorob&-2-yoe. 
c 

.k excess of hexafluorobut-2-yme (X.0 riL1) X-ES condensed (-196°0) 

OntO a SOk.dOn Of di~~~~Oy~eth~StG(tri~he~lStibine)(tetraI~uGrG- 

et~~lene)r~odim(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 Rrecipftate vhich had lometi was then fatered off and 

vashed vith diethyl ether to give yellow microcrystals of com&ex 

@TEhb), [WIC4(CF3)4!(d"1(Sb~h3h3)I. (O-49 g. 73%). 

V mar: 1583 s, 1564 s, 1550 P, 1534 s, 1502 s, 1394 s, 1339 s, 1224 s, 

ug7 s, 1175 s, 3164 s, 1.130 s, 1112 s, 1074 m, 876 nil, 792 a, 736 s, 

698 
-1 s,6S5 ID, 649 E, cn . 

(j) . 

Reaction of[Rh(dpm)(Cg4)(AsFh3)] with dimethylecetylenedicarboxylate., 

. 

an excess of dimethylacetylenedicarboxylate fO.50 ml) vas added_ 
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to a solution of dipivaloylmethanato(triphenylarsine)(tetrafluoro- 

ethylene)rhodi~(I) (0.50 6, 0.77 m mol) in diethyl ether and the 

nixture stirred for 30 minutes. The precipitate which had formed 

was then collected and recrystellised from d.khloromethane/[C 252 o H 1 to 

give Ralr yellov Crystals of com_plex (IXa), CPh~C4(C02CH,)4)(d_pm) 

'(AsPh3)1, (0.5i g, 81%). 

vti: 1716 s, 1703 s, 1686 s, 1583 m, 1564 m, 1550 sh, 1536 m, 

1512 W, 1416 s, 1324 m, 1258 s, 1204 s, ll90 s, 1162 s, ll33 m, 

1085 m, 1026 m, 988 m; 937 m, 878 m, 786 m, 757 m, 742 s, 736 s, 

697 s, 690 s, cm-'. 

(k) Reaction of [Rh(dpm)(C F )(AsPh 
h-3 

)] with diethylacetylenedicarbox- _- 

ylate. 

An ezess of diethylecetylenedicarboxylate (0.50 ml) was added 

to a solution of dipivaloylmethaneto(triphenylarsine)(tetrafluoro- 

ethylene)rhodium(I) (0.50 g, 0.77 mm011 in diethy ether and the nixture 

stirred for 30 minutes. The precipitate which had formed uas then 

collected and recrystallised from dicOloruethene/CC2H;120 to give pale 

yellow crystals of complex (IXb), Rh{C4(C02C2H5)4)(cipm)(AsPh3)], (0.52 g, 

78%). 

v=: 1727 s , 1702 s, 1582 s, 1563 s, 1552 sh, 1532 s, 1508 s, 1442 s, 

1410 s, 1399 s, 1341 S, 1258 S, 1216 S, S, 1190 ll32 s, lll7 S, iO61 S, 

1042 s, 1024 s,.876 m, 857 s, 784 s, 754 741 s, 698 cm-l. s, s, 

(1) Reaction o+ [Rh(dum)(C_F4)(SoPh 11 with dimethylacetylenedicarboxylate. 
L 

An excess of dimethylacetylenedicarboxylate (0.50 ml) WES added to 

a solution of dipivsloyl.methanato(triphenylstibine)(tetra fluoro- 

ethylene)rhodium(I) (0.50 g, 0.68 m mol) in &ethyl ether and the 

mixture stirred for 30 minutes. Concentration of the solution ana 

addition of light petrolelrm (40-60°j gave uhite crystals of C6(C02Me)& 
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&&!I - identified by its n.p. aM i.r. spectrum. Attempts to obta&.' 

a cry&zlline product lrom the resikes resulted in only a.brov& in_- 

tractable oil being I;ro&xed. 

(n) Reaction of fZh(dpn)(C,F~.f(Sb?h,)] with diethylecetylenedicarbo~late. 
c . 3 

An excess of aiethylacetylezledicarbo~late (O-50 ml) vas added 

'GO a solution of di~ivaloyl?;lethmato(triphenylstibine)(tetre fluo~o- 

ethylene)rhodiun(I) (0.5O.g, 0.68 n noL) in &ethyl ether and. the 

the ?.nixture stirred for 30 ninutes. me precipitate vhich had formed 

was thee collected and re&ystaXLised from dicUoronethane&ethyl ether 

to give o+le yellov crystsls of conplex (iXc:c), fRl-dC4(C0,Et)4}(dp~) 

CSbFn3)l, (0.54 g, 8X%). 

V _: 172os, 1701 s, 1581 s, 1561 s, 1548 sh, 1537 s, i506 v, 1280 s, 

121p_ 5, i220 9, 1176 s, ll20 s, 1070 5, 1024 P, 969 m, 784 5, 730 s, 

724 s, n9 s, 697 s, 686 s, cm-l. 

lgF n n - snectra . .*. - Spectra vere neasurea in ecetone solxtion relative 

to interrzl benzotrifluoride. 

E~(dbn.CqFg)(~4-Cg(CF3)6)1 :-11.7O(br, 9F), -9.85 (br, 6F), -5.55 :br, 6~1, 

-4.10 (q,3F,Jm 15.5 Hz). 

[Rdeen.C4F6)!n 4- C6(CF316)! : -11.90 (br, 9F), -10.40 (br, 3F), -9.44 

(br, 3F), -5.70 (br, 6F): -3.78 (o_,3F.Jm 15.8 IizJ. 

I~(a~eo~C4~~)(~4-Cg(CF3)6)l :-13.45 (br, 9F), -10.85 (br, 3F), -7.40 

(br, 6F1, -4.73 ibr, 3F), -3.16 (q,3F,Jm 15.8 Hz). 

IIcl(a~.c4~~)(r14-~~(~~14~~)l :-lo.29 (br, 3F), -3.25 (br, OF), -6.55 

(q,3F,J, 15;7 Hz), -3.24 (br, 6F). 
__ 

rRh(d_~)ICq~CF3)4)(As~3) 1 :-ll.4tl (br, 6~), -6.16 (br, 6F). 

We ibank Johnson, I Katthq Likited for 8 lo&n ol hydrated rhodium 
. -. I 
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tricbloride, Mrs.'S. D27ies for zssistance xith recording the 19 F n.m;r. 

spe&re; and the S,Z.C. for financial supyrt and a maintenance grent 

(to A.C..T.). ! 
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