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When this work was undertaken'. metal carbonyl compounds having chelating
ligands such as B-diketones as substituent, were known only in the case of rhodium?.
Previous attempts to isolate similar derivatives by the reaction of a metal carbonyl
with an appropriate ligand, e.g. acetylacetone, had produced only the corresponding
p-diketonate, with complete loss of carbon monoxide?. However, while our work was
in progress,monovalent manganese carbonylderivatives with hexafluoroacetylacetone
were reported®.

This paper deals with the preparation and the properties of stable dicarbonyl
iridium f-diketonates.

SYNTHESIS

The preparation of iridium compounds of this class was more complex than
that ofthe analogous rhodium compounds?. As the iridium analoguc of [Rh(CO),Cl],
is as yet unknown, Ir(CO),;Br was tried as starting material. However, this compound
(which can be prepared only in low yields) did not react with acetylacetonc aithough
a compound of formula Ir(CO),(CsH-0,) was obtained in low yicld by reacting
Ir(CO);Br with thallium acetylacetonate. The same compound was obtained more
easily by reacting iridium (I) derivatives® such as Ir{(CO),LCI (L = isopropylamine)
with acetylacetone in the following manner:

ocC o«-—-c/CH]
\/ + CaHgO, ——am \/ \CH + [ s by |
/ \ 5 °8v32 / \ A-“",'/, -2 L
oc O C
| AN
CHICH;), (A) CHy

This method of synthesis is not suitable, however, with other fi-dikctones which
were found to react more casily with an impure compound of formula Na,[Ir ,{CO),-
Cl, 4], which is obtained by carbonylation of Na,IrCi,“; in this manncr we obtained
many dicarbonyl derivatives in acceptable yiclds.

All the compounds obtained (Table 1} are air-stable crystalline selids which
can be sublimed in vacuo. They are ol various colours in the solid state-—green
brown-violet—orange-yellow, but in CHCI, solution they are all yellow. Although
the molecular weight determinations showed that they are monomeric n C,H,

* For the Preliminary Note, see ref, 1.
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lRlDlUM'Dl'CARBONYL P-DIKETONATES 343

solut:on, there is some evidence for a small amount of association in dicarbonyi-
(hexafluoroacctylacetonato)1ndmm(l) Many of the green or brown compounds are
dichroic.

The compounds obtained are soluble in organic. solvents, although they
dissolve very slowly; the speed of dissolution is variable; being slower with sublimed
than with crystallized samples. The derivative of thenoyltrifluoroacetone(VI) charges
slowly, in the solid state, to a dark-violet, insoluble, non-volatile compound. This
compound showed only one terminal carbonyl stretching band (2038 ¢cm ™', broad)
and its carbon and hydrogen analyses were only slightly different from those of the
original green compound. In view of the different [R spectrum we believe that it may
be a polymer of type
F cFy ]

NN

CH

s \o__c |~

-4

SUBSTITUTION REACTIONS

The complexes reacted with triphenylphosphine in the following way:

. R LR
c ot oc O~
NN NN
) CH 4 PhyP o 1r L CH + <O
s ™~ -2/ N
p "
\ haP o—c

Re= R = CHy

R CHy | R'mm CgHy,

The compounds obtained were pale-yellow, dimagnetic, crystalline derivatives,
monomeric in CqH¢ solution. They did not show dichroism and were not very stable
in air. No substitution of the carbonyl ligand was effected by the use of triphenylarsine
or triphenyistibine. When the f-diketone was trifluoroacetylacetone(IV), a yellow
penta-coordinated compound of formula Ir(CO)(PPh;),(CsH,0,F;) was isolated
by reaction with PPh;. Similar, and probably pentacoordinated compounds, were
obtained by reacting the dicarbonyl derivatives with a chelating diphosphine such as
Ph,P-CH ,-CH ,-PPh,(DPE). The yellow complex of formula, (CO)}(DPE)Ir{C (H .-
0,), is not very stable and decomposes easily in air.

Compound (I) (solid) did not react with the diene, 1,5-cyclooctadiene, cven
under forcing conditions, although the expected reaction product is known to exist
and to be stable: [diene Ir(CsH,0,)] was obtained” from the chloride and thallium{!}
acetylacetonate. Clearly, compound (I) must be considered as kinetically inert.

INFRARED SPECTRA

Allthedicarbonylderivativesshowed insolution two stronginfrared absorption
bands in the region 2150-1900 cm ™~ ! (Table 2). These bands can be attributed 10 the

J. Organometal. Chem., 11 (1968) 341-.352



344 _ F. BONATI, R. UGO

TABLE 2

CARBONYL STRETCHING FREQUENCIES OF COMPOUNDS OF FORMULA (A)
Campound v(CO) (cm ™" in nujol) v(CO) lem™ 1 in v(CO) (em™" in dv
hexane) CH,Cl;)

i 2078 (s) 2040 (w) 1997 {s) 1957 (w) 2082 (s) 2002 (s) 0
1 2055 (s) 1990 (s) 2063 (s) 1993 (s} 2069 (s) 1991 (s)  —14
T 2047 (s) 1993 (s) 2065(s) 1994 (s)  2072(s) 1992(s)  —15
v 2076 (s} 2006 (5) 2080 (5) 2010 (5) +3
v 2007 (s) 2081 (w} 2023 (s) 2013 (w) 2095 (s) 2027 (s) +19
v 2028 (s) 2058 (s) 1992 (s) 2082 (s) 2007 (s) 2073 (s) 2005(s)  + 3

# Difference of the av. value of v(CO) between a compound and (I) (cm ™ !).

symmetrical and antisymmetrical stretchings of the two cis carbon monoxide ligands.
When the two methyl groups on the chelated ring are replaced by two strongly
clectronegative substituents, less back-donation from the metal to the carbony! groups
isexpected, with a consequent small raise of the carbonyl stretching frequencies. While
this is the case for the hexafluoroacetylacctonate, the opposite is true for the benzoyl-
acetonate and dibenzoylmethanate. In the last two cases, as well as in the correspond-
ing rhodium derivatives®®, conjugation of the pheny! ring(s) with the chelated ring
makes back-donation more difficult, thus eliminating the opposite contribution of
the electronegative phenyl group.

In the two Figures, the average value of v(CO) is reported against the sum of
the appropriate o, either oy, i.e.,, Hammett constant (Table 1), or a4, Taft’s ¢ polar
constants? (Table 2). If (CO),Ir(CsH,0,) is ignored, a straight line can be drawn
between all points related to iridium chelates and another similar line passes though
all points related to all rhodium chelates. The slope of the line is substantially higher
with iridium than with rhodium compounds. All the compounds showed absorption
bands (Table 3) which can be attributed to v(C=0)and v(C=C) stretchings of a chelated
J-diketonate!®, The substitution compounds with PPh; showed one carbon monoxide
stretching at lower frequencies (sec experimental) as expected.

With some compounds, particularly when R =R’ and when the compounds are
dichroic, two additional weak carbonyl stretchings appeared in the solid state
(Table 2). This behaviour was found in other iridium(I) derivatives eg., Ir(CQ),LCl
(L = amine)whereevidence for a metal-metalinteraction wasfound'!. Theappearance
of these new bands can be attributed to the lowering of the molecular symmetry by

TABLE 3
INFRARED ABSORPTION HANDS IN THE REGION 1700-1500 em™' OF COMPOUNDS OF FORMULA (A)

Cempound Absorptions {em ')

! nujo): 1562m(br). 1540m(br)

] CH,Cly: 1580w, 1528msh; {512m

1! CH,Cly: 1598w, 1587w, 1535s; nujol: 1598w, 1591w, |5255(br)
v nujol; 1603vs, 15288

v hexane: 1640m; nujol: 1672sh, 1660m. 1(08m

vi CH,Cl,: 15285, 1548m, 1512w

J. Qrganometal. Chem., )1 {1968) 341-352



IRIDIUM DICARBONYL f-DIKETONATES 345

metal-metal interaction in the crystal packing. However, it is strange that these bands
appear in the compounds of higher molecular symmetry (when R =R’) which should
pack more easily and with higher symmetry than in the compounds of lower molecular
symmetry (when R #£R’). In any case, it is clear that the packing of these flat planar
molecules must be quite different when R =R’ or R#R".

NMR SPECTRA

The dicarbonyl derivatives showed sharp 'H NMR spectra (Table 4) which
agree very well with their diamagnetic character.

R
TABLE 4 oeec”
‘H NMR paTta OoN M/ “,‘\\CH COMPOUNDS

oE”
Ny
Compound Signals Solvent Ref.
R R M Methyl  H Phenyl B
CH3 CH5 H 8.00 444 s neat Is
CH, CH, Rh(CO}), 7.89 4.48 — CCl, 2
CH, CH, Ir(CO), 842 485 CoD, .
7.90 4.26 CS, ®

CF; CH; H 7.80 4.00 - neat ts
CF, CH, Rh(CQ), 7.78 398 - CCl, 2
CF3 CHJ lr(COh 770 378 - CD("\ °
C¢H, CH, H 8.00 4.15 2.41--2.96 CCl, 13
C¢H, CH, Rh(CO), 7.84 382 2.11-2.30; 2.58-2.71 CcCl, 2
CsH, CH, Ir{CO), 7.18 360 cu. 19-28 cpQY, -
CF, CF, H e 157 . neat i5
CF, CF, Rh(CO), — 3.52 - caQl, 2
CF; CF; lr(CO); — 3-36 - CDCI; *
CeHy CeH, H — 3.64 — CCl, 15
C6H5 C6H5 h'(CO); — b 1.92-2.92 CHCI, @

* ‘This work. ® Not observed; see text,

19F NMR spectra were recorded for compounds(IV) and (V). In the latter, the
equivalence of the six fluorines was evident, only one peak, being observed.

'H NMR spectraarereported in Table4, together with those of the homologous
rhodium compounds and those of the enol form of the parent diketone,

The remarkable difference in the chemical shift (ca. 0.5 1) of both signals of
compound (I) in deuterochloroform and in perdeuterobenzene is generally consider-
ed*? as evidence for the presence of a delocalized electronic system on the chelated
ring. The delocalized electronic system affords a pathway by which the ellect of one
substituent can be felt by another one on the same ring. The position of the CH ,-signal

J. Organometai. Chem., 11 {1968) 341352



346 F. BONATI, R. UGO.

islowered when another CH ; is replaced by C¢H 5 ; 2 further lowering can be observed
on replacement by the more electronegative CF ;-group. Both eﬂ“ects are great
iridium than with rhodium derivarives.

The signal due to the proton in the central position on the ring is very sen
to the nature of other substituents. The position of the signal is lowered by cl;
negative substituents on the ring. The lowering (Ar)(Table 5) is the same for th

TABLE 5

Ar FOR THE CENTRAL RING Pmmm

R R M H -—(C’O),Rh M =(CO),Ir Average
CH, CH, 0.44 0.50 s 048 047 +0.03
C.H, CH, .29 0.66 0.66 —

CF, CF, 0.87 0.96 090 092 +£0.05
(’,,Hq (.,.”. 0.80 z21.34 -

¢ Tlu: chcmlc-ll shlf( of ucetylucetone (enol form) was taken as zero (+OO" Ar)
* The chemical shift of M{C,H,0;) was taken as zero.

ligand and rhodium and iridium derivatives, when one or two CF;-groups are
involved : ca. 0.47 and ca. 2 x 0.47, respectively. At is the same (0.66) for the rhodium
and iridium derivatives of benzoylacetone, but it is less than half this value in the free
ligand ; also, At of dibenzoylmethane is greater than twice the At observed for benzoyl-
acctone. At is always larger for a benzoylacetonate than for a trifluoroacetylacetonate,
although the electronegativity alone would suggest the reverse order. The aromatic
rings in dibenzoylmethane and benzoylacetone are unable to assume a position
parallel to the intramolecular six-membered ring of the enol tautomer because of
steric interaction with the carbon-bonded central hydrogen of the enol ring. When the
hydrogen in the chelated ring is substituted by rhodium or iridium, the O-M-0 angle
becomes smaller und the other internal angles of the ring, bigger. In particular, a
larger C—-C-C angle in the ring means a greater distance between R and R', For a |
sufficient distance, the aromatic rings can assume a posmon parallel to that of the .
chelated ring and extension of the conjugated system is possible (the presence of an®
extended conjugated system is supported by considerations of the IR spectrum report-
cd abave). As a result, the contribution to At due to the long range shielding caused
by the aromatic ring, is the same in both iridium and rhodium benzoylacetonates and -
is bigger than that observed in the unconjugated free ligand. This explains the observed -
order of Ar.
The sbsence f[rom the recorded spectrum of the signal due to the central hy
drogen of the ring in iridium dicarbony! dibenzoylmethanate (Table 4) can now be
casily explained. Az for replacement of two methy! with two phenyl groups should.
1.32 +0.04 (Le., 0,66 x 2). Such a shift wouid then bring the signal below those due t
the phenyl groups,
The At-values ure always lower with iridium than with rhodium derivatiy
and it is prmlblc that & more negative charge is present on the chelated ring in:
former than in the latter. :

4 Organometal. Chem., V] (1908) 34]-352



IRIDIUM DICARBONYL [f-DIKETONATES 347
ELECTRIC DIPOLE MOMENTS
The dipole moments of (CO}), Ir(8-diketonato) compounds were determined in

benzene solution, and are reported in Table 6 together with the results for two related
thodium compounds.

TABLE 6
ELECTRIC DIPOLE MOMENTS
Compuund @, 1074 deg; 1072 &g —Avy 100 —-p Py Py 130 (Pebye)
I 11.02 52 4.72 —
17.44 80.3 461 5.44 Q.31 387 8.9 4.08
[} 4.68 25.1 535
6.17 329 533
10.50 e - 35 0.32 508 586 462
m 967 4338 4.53
13.92 59.5 4.28
4,76 21.3 4.48 0.30 505 7R3 448
v 17.00 620 187
9.18 330 360
5.45 20.2 3.70 032 kYy) n2 402
v 16.66 5.10 0.31
10.31 1.98 .19
a 12.77 40,0 313
8.96 279 311 0.32 2R2 REA W
b 1330 6.20 0.47
4.53 6.33 1.51

“ The compound is (CO),Rh(CH-0,). " The compound 15 (COLRMCHELO,),

The contribution of the atomic polarization (P,) cannot be assessed, but it is
not likely to be more than 15+ 3 cc, if an average value of P, is taken on the basis of
the values reported?? for several B-diketonates. The value of P, will probably be the
same for all compounds involved here, and any difference in P, between our com-
pounds is not likely to be of relevance.

The ag-values for the two hexafluoroacetylacetonates are unsatisfactory.
probably owing to variable association in benzene solution (see Table 1): the resulting
dipole moments are not included in Table 6.

The other values of dipole moment indicate the existence of a more negative
charge in the chelated ring of iridium than in that of rhodium acetylacetonate. No
other conclusion can be drawn from the differences in the value of dipole moment of
the f-diketonates. The structures of {CO),Rh(CsH,0,) and (CO),Rh(CHF,0,)'*
have shown that the molecule is not strictly planar, the acac ring being at a small angle
with the (CO),Rh plane in the solid state. There is no reason for assuming that in
solution this angle will be the same for the acetylacetonates reported or discussed here.

J. Organometal. Chem., 11 (1968) 341.-352



348 F. BONATI, R. UGO

CONCLUSIONS

The dichroism and the infrared spectra in the solid state suggest som"'weak-‘
metal-metal interaction. This is supported by the recent X-ray structural detc‘ )
ions on dicarbony! acetylacetonate and hexafluoroacetylacetonate’>. This is the ,ﬁrst'
reported case of association of a f-diketonato complex via a metal-metal interaction,
and not through tricoordinated oxygen. The compounds are the first examples of
approximately square planar derivatives of acetylacetone without polymeric structure
like divalent nickel acetylacetonate, or without a tendency to coordinate additional:
donor molecules like nickel (1} acetylacetonate and copper(Il) fi-diketonates. An
electronic delocalization on the chelated ring appears to act on the electronic density
of the metal. Variation of substituents on the ring affords quite remarkable variations,
not only of the chemical shift of the NMR signal of the proton cfthe chelated ring, but
also of the value of the stretchings of the carbonyl ligands which are far away from the

substituents themselves.
The linearity of the correlations for rhodium and iridium compounds (Figs. 1
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IRIDIUM DICARBONYL fi-DIKETONATES ' 349

and 2) [with the exception of compound(I)] suggest that the substituents act on the
electronic density of the metal by changing the energy levels of the n-system of the
chelated ring, and by allowing the first z-antibonding orbital of the ligand to interact
with the non-bonding orbital of the metal. NMR, infrared and dipole moment daa
are in favour of a greater negative charge on the chelated ring in iridium than in
rhodium chelates.

EXPERIMENTAL

All the initial reactions were carried out under nitrogen, but the products were
isolated and purified under atmospheric conditions. Melting points (Table 1) were
determined in air and are uncorrected. Molecular weights were determined on a
Mechrolab osmometer and are reported in Table |, together with the analytical data.
Tables 2 and 3 record the relevant infrared data obtained with Perkin-Elmer 237
instrument, Proton NMR spectra (Table 4) were recorded with a Perkin-Elmer R-10
instrument, operating at 60 Mc using tetramethyisilane as internal standard. Eva-
poration was always carried out under reduced pressure (10-50 mm Hg) unless
otherwise stated. Dielectric constants were measured on a WTW Dipolmeter at 25°.
Density was determined at 25° in a U-shaped pyknometer.

Preparation of starting materials

Crude brown “[Na Ir,(CO),Cl, ¢]" was prepared® by heating sodirnm
hexachloroiridate(IIl) at 120° under 200 atm of carbon monoxide in the presence of
copper wire for 16 h. Commercially available ff-diketones were distilled or crystallized.

Dicarbonyl(pentan-2,4-dionato)iridium(l). (a) The crude [Na,lr,(CO)Cly 4]
{(from 8 g Na,IrCl,), benzene (150 ml) and isopropylamine (2.0 g) were heated for 7 h
on a bath at 75°. The decanted dirty-yellow solution was evaporated to dryness and
the resulting brown residue extracted with petroleum cther (100 ml). an oily residue
being discarded. On evaporating the solution, brownish-red crystals were obtained.
These were dissolved in benzene (80 ml), pentan-2.4-dione (1.2 ml} was added. and
the solution heated at 75° for 12 h. The filtered solution was evaporated to dryness
and extracted with boiling petroleum cther: on cooling golden-brown crystals sepa-
rated (I). By sublimation of the residue at 80°/1 mm, a further amount of product
could be recovered.

{b) The crude “[Na,Ir,(C0O)4Cl, s]” (from 9 g Na,IrCl,) was suspended in
benzene (250 ml); after the addition of pentan-2,4-dione (3.0 ml) and excess sodinm
bicarbonate, the mixture was refluxed for 6 h, The filtered solution and the benzene
extracts (50 -+ 30+ 30 m!) of the residue, were evaporated to dryness (1.82 g). The pro-
duct could be purified as above or by sublimation at 60-80° /0.3 mm (18 h)(yicld 1.05g).

(¢) Tricarbonylbromoiridium(I) (52.0 mg) benzene (12 ml), pentan-24-dione
(0.5 ml) and excess sodium bicarbonate were refluxed for 4 h. The product (52 mg) was
isolated by sublimation from the filtered and evaporated solution.

(d) Tricarbonylbromoiridium(I) (54 mg), (pentan-2.4-dionato) thallium(i) and
benzene (12 ml), were heated under reflux for 6 h. On sublimation the residue from the
filtered and evaporated solution gave 7 mg of product. The identity of this and the
other products was established through their infrared spectra.

J. Orgunometal, Chepr, 11 (1968) 341382



350 F. BONATI, R..UGO

Dicarbonyl{1-phenyibutan-13-dionato)iridium(1) {1I). Crude “[Na,It;{CO),-
Cl, 41" (from 12 g Na,IrCl,), benzene (100 ml), 1-phenylbutan-1,3-dione (2.5 g)and.
excess sodium bicarbonate were heated under reflux for 4 h. The filtered solution and
the benzene (50 ml) and petroleum ether (30 ml) extracts of the residue were combined
and evaporated to dryness. The resuiting oil was extiacted with petroleum ether and
the solution evaporated to dryness leaving a residue which became solid after standing
in the refrigerator overnight (purification by chromatography was unsuccessful owing
to decomposition). Carefut sublimation of a sample of this residue (990 mg) at 6.2’mm
gave 1-phenylbutan-1,3-dione (420 mg) at 60°, and the required product at ca. 90°;
between 60° and 90° a mixture of the two compounds {45 mg) was collected. The
residue was not investigated further. The product is brownish-green, but its concen-
trated benzene solution is red turning yellow on dilution.

Dicarbonyl() 3-diphenylpropan-13-dionato}iridium{l) (111). Crude “[Na,lr;-
(CO)Cly 4] (from 4.7 g Na,1rCl,), benzene (80 mi). excess sodium bicarbonate and
1.3-diphenylpropan-1.3-dione (2.1 g) were heated under reflux for 4 h. The filtered
solution and the benzene extract (3 x 30 ml) of the residue were combined and eva-
porated to dryness. On sublimation (125-1357/0.3 mm), product I was obtained
{512 mg). and purified by resublimation.

Dicarbonyl(1. 1 A -trifluoropentan-2 A-dionato)iridium(I) (1V). Crude " Na,ir,-
(CO)CL 417 (from 15 g Na,IrCl,). benzene (80 ml) excess sodium bicarbonate and
i.1.1-triffluoropentan-2.4-dione (3 ml) were heated under reflux for i h. The filtered
solution and the benzene extracts (50 + 30 + 30, hot) of the residue were combined and
evaporated to dryness to yield a green residue (2.856 g). On sublimation of a sample
(634 mg)at 60°,0.3-0.4 mm, green, needle-like prisms (436 mg) of the required product
were obtained. A concentriated benzene solution of this compound is reddish turning
arange on dilution.

Dicarbemvl(1,1.1.5,5, 5-hexafluoropentan-2, 4-dionato} iridium (I1Y(¥'}. Crude
S Naglr (COLClL 4] (from 1L g Na,lrCl,), benzene {100 ml). excess sodium bi-
carbonate. and 1,1,1,5.5,5-hexafluoropentan-2.4-dione (2.0 ml) were allowed to stand
for 0.5 I und then heated at 60° for 15 min. The filtered dark-yellow solution and the
benzene extriacts (4 « 50 ml) of the residue, were combined and evaporated to dryness
1o yicld hundsome green needles of the required product (1.9 g), purified by sublima-
tion (30-40°,0.2 mm). This compound is very volatile and covers the walls of storage
flasks,

Dicarbanyl-1{2-thenoyl)-d4.4 4-trifluorobutan- 1 3-dionatoliridium (1) (V I). Crude
“f A A (CO)Cl 4] (from 6.5 g Na,IrCl,). benzene (100 ml), excess sodium bi-
carhonate, and 1(2-thcnoyl)-4.4.4-trifluorobutan-1,3-dione (0.716 g) were heated
under ecliux for 4 h. The filtered dark-red solution and the benzene extracts (50 + 40+
40 mly of the residue, were combined and cvaporated to dryness (1.150 g). After
sublimation (80-100°,0.2 mam; 16 h) green necedles of the required product were
ubttined {650 my). This compound ts unstable on keeping. It becomes dark-violet and
imsoluble in benzene and methylene chloride {even hot) and cannot be sublimed.

Carbonyl(triphenyviphasphine)(pentan-24-dionato}iridium{l) (V11). A saturated
solution of triphenylphosphine (122 mg)ia petroleum cther was added to ananalogous
sulutton of dicarbonyl (pentan-24-dionato)iridium(l): gas was evolved. The clear
precipitate was crystallized from petroleum ether, to yield the required compound
{6 g, soluble in benzene and methylene chloride, m.p. 181, (Found: C, 49.79;

A Crganenetal Cheme, 1) {(1908) 341 -352



IRIDIUM DICARBONYL f-DIKETONATES 351

H,4.03; mol.wt.(osmometric in CHCl,), 555.C,,H,,IrO;Pcaled.:C,49.6 . H.3.78 %,.;
mol.wt. 581). IR spectrum (CO)(CH ,C1,)(nujol): 1969s, 1959m. 1934s. The compound
is slowly decomposed in air.

Carbonyl[ 1.2-bis{diphenylphosphino)ethane] (pentan-2.4-dionato)iridium(l).
Prepared as (VII). but crystallized from benzene, m.p. 218. (Found : C, 54.09: H, 4.38:
mol.wt. (CHCl,), 762. C;,H,,IrO;P, caled.: C, 53.5: H, 432°,: mol.wt, 718). IR
spectrum (CO) (nujol): 1938s. 1927sh.

Carbonylbis(triphenylphosphine)(1.1.1-trifluoropentan-2,4-dionato}iridium{l).
Prepared and purified as (VII), m.p. 176", (Found : C, 55.27 ; H. 3.54 : mol.wt. (CHCl,)
898.C,4,H 3, F 3IrO;P; caled. . C, 55.2; H, 3.78 ;mol.wt. 843). IR spectrum (CO)(nujol);
1955s.

Carbonyl(triphenylphosphine)(1-phenvibutan-13-dionato)iridium(l). This com-
pound (28 mg) was obtained by mixing a saturated solution of (I1) {54 mg} and
triphenylphosphine (54 mg) in petroleum cther-benzene (1 : 2), m.p. 1267, (Found : C.
54.6;H.,4.00.C,,H,,;IrO;Pcalcd.: C, 54.2; H. 3.74). IR spectrum (CO) (nujol}: 19545,

Dipole moments

The dipole moments were calculated using the Halverstadt- Kumler formula'®,
The values of the electronic polarization (P) were calculated using data from the
literature!”. Since f was found to be practically the sume for compounds (I)and (11).
similar value was assumed for the other compounds. All data are given in Table 6,
including the resulting dipole moments calculated assuming Py = 0.20 B
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SUMMARY

The preparation and the properties of compounds of general formula

w (R =R =CH,
g oo f/ R=R «(CF,
X T R =R = Ph
r Co " .-
2 R CH, R «CF,
o RN R = CH,y R = Ph
Sy R=CF,: R = CH,S)

are reported. The compounds, some of which have o weak metal metal mteraction
the solid state, are monomeric in solution. Substitition reactions of the carbonyl
ligand(s) with MPh; (M = P, As, Sb). Ph,CH ,CH,PPh,(DPL) and diolclins were
investigated.

Infrared and NMR spectra and dipole moments, in solution, are i agrecment
with an clectronic delocalisation on the chelated ring. The clectromie effects of sub-
stituents R or R’ are shown to be stronger in the iridiom derivatives than i the anal-
ogous rhodium derivatives.
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