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Abstract: New ketonylplatinum(lll) dinuclear complexes PRCH3)3CCONH)L(NH3)4(CH,COPh)[(NQ)3 (4),
[Pt2((CHz)sCCONH)(NH3)4(CH(CH;)COGHs)](NO3)s (5), and [Pi((CHz)sCCONHR(NH3z)4(CH.COCH;-
COCH)](NOg3)3 (6) were prepared by treatment of platinum blue complex(N3)s((CHz)sCCONH)](NO3)s

(2) with acetophenone, 3-pentanone, and acetylacetone, respectively, in the presence of concentrated HNO
The structures of complexésand6 have been confirmed by X-ray diffraction analysis, which revealed that
the C-H bonds of the methyl groups in acetophenone and acetylacetone have been cleaved anPt(lIl)
bonds are formed. Formation of diketonylplatinum(lll) compéeprovides a novel example of the-& bond
activation not at the central-C—H but at the terminal methyl of acetylacetone. Reaction with butanone having
unsymmetricabi-H atoms led to two types of ketonylplatinum(lll) complexes;(f&Hz)sCCONH)(NH3)4-
(CH(CH3)COCH;)](NO3)3 (78) and [PE((CH3)sCCONH)(NH3)4(CH,COCH,CHz)](NO3)3 (7b) at a molar ratio

of 1.7 to 1 corresponding to the- bond activation of methylene and methyl groups, respectively. Use of
3-methyl-2-butanone instead of butanone gave complef({(F3)sCCONH)(NH3)4(CH,COCH(CH;),)](NO3)3

(8) as a sole product via-€H bond activation in ther-methyl group. The reactivity of the ketonylplatinum-

(1N dinuclear complexes toward nucleophiles, such a® ldnd HNE$, was examined. The-hydroxyl- and
o-amino-substituted ketones were generated in the reactions Af(GFg)sCCONH)(NH3)4(CH,COCH)]-

(NOs)3 (1), 5, and a mixture of7a and7b with water and amine, which indicates that the carbon atom in the
ketonyl group bound to the Pt(Ill) atom can receive a nucleophilic attack. The high electrophilicity of the
ketonylplatinum(lll) complexes can be accounted for by the high electron-withdrawing ability of the platinum-
(11 atom. A competition between the radical and electrophilic displacement pathways was observed directly
in the C—H bond activation reaction with butanone giving complexaand7b. Addition of a radical trapping

agent suppressed the radical pathway and gave coniples the predominant product. On the contraty,

was formed as the main product when the reaction solution was irradiated by mercury lamp light. These
results together with other mechanistic studies demonstrate that corigpheas produced via a radical process,
whereas compleXbis produced via electrophilic displacement of a proton by the Pt(Ill) atom. The competitive
processes were further observed in the reactions of platinum blue co@plékR a mixture of acetone and
3-pentanone in the presence of HNGhe relative molar ratio of acetonyl compléxo pentanoyl complex

5was 3 to 1 under room light, whereas formation of comfexas almost suppressed when the reaction was
carried out in the dark with the addition of a radical trapping agent.

Introduction prepared in acidic water and its carbon atom bound to the Pt-
] o ] (1) atom undergoes nucleophilic attack in wateFhese rare

Platinum(lll) has a very rare oxidation state and its organo- nroperties and especially the novel facile-B activation of

metallic chemistry has just begun to be explotédhe first acetone in the acidic condition have tempted us to explore a

pivalamidate-bridged ketonylPt(lll) dinuclear complex, [RBt more general and detailed mechanism of the ketoryH®ond

((CHz)sCCONH)(NH3)4(CH,COCHy)I(NOs)s (1),° has been  ctivation on a Pt(Ill) dinuclear complex.

prepared by the reaction of a Pt(l1,1ll) mixed-valent platinum  ag for the mechanism of €H bond activation on transition

blue complex [PANHz)s((CHz)sCCONH)](NO3)s (2) with neat metals, numerous studies have been repdrtédHowever, it

acetone in the presence of HMO'he acetonyl carbon is bound i seems controversial to draw any decisive conclusion. One
axially to one of the Pt(Ill) atoms i, while the other Pt(lll)

i i i i (4) (a) Jones, W. D. ITopics in Organometallic Chemistridurai, S.,
atom has the nitrate as a we_a_lkly coordinated axial ligand. Ed.. Springer: Berlin, 1999: Vol 3. p 9. (b) Sen. A. Topics in
Different from most alkyl-transition metal complexeswas Organometallic ChemistryMurai, S., Ed.; Springer: Berlin, 1999; Vol. 3,
p 81. (c) Kakiuchi, F.; Murai, S. ITopics in Organometallic Chemistry

(1) Matsumoto, K. InChemistry and Biochemistry of a Leading Murai, S., Ed.; Springer: Berlin, 1999; Vol. 3, p 47.

Anticancer Drug Lippert, B., Ed.; Wiley-VCH: New York, 1999; p 455. (5) (a) Shilov, A. E.; Shul'pin, G. BChem. Re. 1997, 97, 2879 and
(2) Matsumoto, K.; Sakai, KAdv. Inorg. Chem 1999 49, 375. references therein. (b) Crabtree, R.Ghem. Re. 1995 95, 987. (c) Deem,
(3) Matsumoto, K.; Matsunami, J.; Mizuno, K.; Uemura,JHAm. Chem. M. L. Coord. Chem. Re 1986 74, 101. (d) Crabtree, R. HChem. Re.
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of the prevailing mechanisms is the oxidative addition of alkane
protons, as first suggested by Shif¥° The C-H a-bond
metathesis is another strongly suggested mechémispecially

by theoretical quantum chemists.

There is also an increasing number of examples for oxidative

C—H bond addition to a Pt(Il) atom followed by formation of
a Pt(IV) alkyl hydride intermediate in the Shilov reactitz 14
Homolytic cleavage of a €H bond is also reported for the
alkane activation by metalloenzym&s. In the present study,
the mechanism of the ketonyl-2H bond activation on the Pt-

(1) complexes is studied and is discussed in terms of the nature

of the Pt(ll)—C bond and the €H bond activation. The
comparison with Pt(ll) organometallic chemistry would give a
clear evaluation on how the novel Pt(lll) can be a new entity in
organometallic chemistry.

Formation of a number of ketonyl transition metal complexes
is reported to proceed via (i) the reaction of ketone with a
hydroxyl complex or a complex having a basic ligand, (ii) the
reaction of ketone with a low-valent transition metal complex
in the presence of a base, and (iii) oxidative addition of
chloroketone or am-C—H bond of ketones to a low-valent
transition metal comple¥¢~14 It is noteworthy that, in contrast
to these mechanisms, compléxs prepared in strongly acidic
aqueous solution. In the-€H bond activation of acetone on
platinum blue complexes,a platinum(lll) dimeric complex
[Pto((CHz)sCCONH)(NH3)4(H20),](NO3)4 (3) has been proved
to be the real active species; In fact, complecan be prepared
also from the once isolated compl&x and the three routes
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Scheme 1
PH(1H),
a T i .
CH,COCH;
CH3COCH;3 b) PH(l1),
. P(IIl), / 1
-H-
c) - H20 or Hy0"
OH . HQOH
OH Pl o= H20 3
=C-CH
HZC=(I:~CH3 — 2 8~
PH(lIl), PH(Ill),

Relatively few studies have been done on the properties of
ketonyl transition metal complexé¥.2%although ketonyl transi-
tion metal complexes are important in organic synthesis such
as alkylation reaction, and for ketony-Pt(Ill) complexes,
there is no report except the first one by our gréuiere we
report a general synthetic method for the preparation of
ketonylplatinum(lll) dinuclear complexes and there reactivities.
The mechanism of the €H bond activation in ketones was
also examined, which revealed the two competitive processes
of electrophilic displacement and hemolytic cleavage. These
properties are discussed in relation to the distinct properties of
the Pt(lll) atom and also the Pt(IHPt(Ill) metakmetal
bonding.

shown in Scheme 1 can be conceived as the reaction route.

Route a is an electrophilic displacement of kh acetone by

an electrophilic Pt(lll) aton?.® Homolytic cleavage of the €H
bond forming an acetonylplatinum(lll) complex is another
pathway (route bj~® The last possibility is route ¢, in which
the double bond of the enol form of acetone is coordinated to
the Pt(lll) atom, followed by nucleophilic attack of water and
elimination of one molecule of #0. The nucleophilic attack
on the double bond of alkenes promoted by a platinum(lll)
dimeric complex has been observed very recelitly.

(6) Shilov, A. E.Activation of Saturated Hydrocarbons by Transition
Metal ComplexesD. Reidel Publishing Company: Dordrecht, 1984.

(7) (a) Bromberg, S. E.; Yang, H.; Asplund, M. C.; Lian, T.; McNamara,
B. K.; Kotz, K. T.; Yeston, J. S.; Wilkens, M.; Frei, H.; Bergman, R. G.;
Harris, C. B.Sciencel997, 278, 260. (b) Ryabov, A. DChem. Re. 199Q
90, 403. (c) Halpern, Jnorg. Chim. Actal985 100, 41. (d) Rothwell, I.

P. Polyhedron1985 4, 177.

(8) (&) Hutson, A. C.; Lin, M.; Basickes, N.; Sen, A.Orgnaomet. Chem
1995 504, 69 and references therein. (b) Basickes, N.; SeRdlyhedron
1995 14, 197. (c) Luinstra, G. A.; Wang, L.; Stahl, S. S.; Labinger, J. A.;
Bercaw, J. EJ. Organomet. Chenmi995 504, 75 and references therein.
(d) Luinstra, G. A.; Wang, L.; Stahl, S. S.; Labinger, J. A.; Bercaw, J. E.
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(9) (a) Basickes, N.; Hutson, A. C.; Sen, A.; Yap, G. P. A.; Rheingold,
A. L. Organometallics1996 15, 4116. (b) Sen, A.; Benvenuto, M. A.;
Lin, M.; Hutson, A. C.; Basickes, NJ. Am. Chem. S0od.994 116, 998.

(c) Labinger, J. A.; Herring, A. M.; Lyon, D. K.; Luinstra, G. A.; Bercaw,
J. E.Orgnaometallics1993 12, 895.

(10) (a) Periana, R. A.; Taube, D. J.; Evitt, E. R.; Loffler, D. G;
Wentrcek, P. R.; Voss, G.; Masuda,Sciencel 993 259, 340. (b) Periana,
R. A.; Taube, D. J.; Gamble, S.; Taube, H.; Satoh, T.; FujiiSdience
1998 280, 560.

(11) Siegbahn, P. E. M.; Crabtree, R. H.Am. Chem. So0d.996 118
4442,

(12) (a) Prokopchuk, E. M.; Jenkins, H. A.; Puddephatt, FOrgano-
metallics1999 18, 2861 and references therein. (b) Wick, D. D.; Goldberg,
K. 1. J. Am. Chem. S0d997 119, 10235. (c) Holtcamp, M. W.; Labinger,
J. A,; Bercaw, J. EJ. Am. Chem. Sod 997, 119, 848.

(13) Stahl, S. S.; Labinger, J. A.; Bercaw, J.Ahgew. Chem., Int. Ed.
Engl 1998 37, 2180.

(14) (a) Hill, G. S.; Puddephatt, R. @rganometallics1998 17, 1478
and references therein. (b) Stahl, S. S.; Labinger, J. A.; Bercaw, J. E.
Am. Chem. Sod 996 118 5961.

Results and Discussion

Preparation of Ketonylplatinum(lll) Dinuclear Com-
plexes The ketonylplatinum(lll) dinuclear complexes, JIif-€Hs)s-
CCONH)(NH3)4(CH,COPh)](NQ)s (4), [Pt((CHs)sCCONH)-
(NH3)4(CH(CH;) COCHCH3)](NO3)3 (5), and [P#((CHs)sCCO-
NH)2(NH3)4(CH,COCHCOCH;)](NO3)3 (6), were obtained by
treatment of the pivalamidate-bridged platinum blue complex
[Pt4((CH3)3CCONH)4(NH3)8](NO3)5 (2) with neat ketones, Ph-
COCHs, CH3CH,COCH,CHj3, and CHCOCHCOCH;, respec-
tively, in the presence of concentrated nitric acid at room

(15) For Pt(Il) complexes, see: (a) Vicente, J.; Abad, J. A.; Chicote,
M.-T.; Abrisqueta, M.-D.; Lorca, J.-A.; de Arellano, M. C. Rrganome-
tallics 1998 17, 1564 and references therein. (b) Falvello, L. R.; Garde,
R.; Miqueleiz, E. M.; Toma, M.; Urriolabeitia, E. PInorg. Chim. Acta
1997, 264, 297. (c) Suzuki, K.; Yamamoto, Hnorg. Chim. Actal993
208 225. (d) Arnold, D. P.; Bennett, M. Al. Organomet. Chenil98Q
199 119. (e) Appleton, T. G.; Bennett, M. Anorg. Chem 1978 17, 738.
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Am. Chem. Sod 973 95, 3028.

(16) For Pt(IV) complexes, see: (a) Nizova, G. V.; Serdobov, M. V.;
Nikitaev, A. T.; Shul'pin, G. B.J. Organomet. Chen1984 275 139. (b)
Shul'pin, G. B.; Nizova, G. V.; Shilov, A. E]. Chem. Soc., Chem. Commun
1983 671.

(17) For transition metal complexes of other than platinum, see: (a)
Matsumoto, K.; Uemura, H.; Kawano, Nhorg. Chem 1995 34, 658. (b)
The references cited in ref 15a,b.

(18) Matsumoto, K.; Nagai, Y.; Matsunami, J.; Mizuno, K.; Abe, T;
Somazawa, R.; Kinoshita, J.; Shimura, H.Am. Chem. Sod 998 120,
2900.

(19) Lin, Y.-S.; Takeda, S.; Matsumoto, Krganometallics1999 18,
4897.

(20) (a) Arndtsen, B. A.; Bergman, R. G@. Organomet. Chenml995
504, 143. (b) Veya, P.; Floriani, C.; Chiesi-Villa, A.; Rizzoli, @Qrgano-
metallics1993 12, 4899. (c) Vicente, J.; Berhaez, M.-D.; Carrillo, M.-
P.; Jones, P. GJ. Organomet. Cheml993 456, 305. (d) Fawcett, J.;
Henderson, W.; Jones, M. D.; Kemmitt, R. D. W.; Russell, D. R.; Lam, B.;
Kang, S. K.; Albright, T. A.Organometallics1989 8, 1991. (e) Bertani,
R.; Castellani, C. B.; Crociani, Bl. Organomet. Chen1984 269 C15.
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Synthesis of Ketonylplatinum(lll) Dinuclear Complexes
temperature (eq 1). It has already been confirmed that platinum

5+

H3N/;,,Pr‘\\N o) 34
HN" | N | (NOa)s R! 2| (NOg)s
HaNu, 1 WO R
HaN,Pt\O , , conc. HNOj3 HsN/"'Pf‘\N
On. | NHs + RICHECOR® ———— HgN’| N m
O(Pt‘NHg fL HaNz,,. ! WO
N, wNH3 HN” O
' e
N7, NHs 4,R'=H,R%=Ph

5, R' = CH3, RZ = CH,CHg
6, R' = H, R% = CH,COCH3
8, R" = H, R? = CH(CHg),

(N = (CH3)sCCONH"
o]

blue complexes are oxidized by HNOr N&S,0g totally to
the corresponding Pt(lll) dimmer complexes with® OH",
NO3~, or NO?~ axial ligand?2 Butanone having two different
o-C—H bonds gave a mixture of two ketoryPt(Ill) complexes,
[Pto(CsH10NO)2(NH3)4(CH(CHs) COCH)](NO3)3 (72) and [Pt-
(CsH10NO)2(NH3)4(CH,COCH,CH3)](NO3)3 (7b), at a molar
ratio of 1.7 to 1 (eq 2). However, the reaction with 3-methyl-
2-butanone afforded only one complex fIR€Hz)sCCONH)-
(NH3)4(CH,COCHMe)](NO3)3 (8) exclusively as a result of
o-methyl C-H bond activation (eq 1).

HaNy,, f‘“N 5+
HN™ wN% (NOg)s
H3Nu,, S O
P o o
HN" | Yo conc. HNO3
O""Pt"‘\NHs * \)J\ T
Eo’ I “~NHs
Nz, ) wNH3
Pt
N”" ““NH3
2
0o 3+ 0] 3+
(NO3)3 HJ\/ (NO3)3
HaNz,, L wN HaNy,, | oN
HaN"" Tt‘N +  HaN" Tt‘N @
HaNu,, 1 w0 H3N/,,,Pt,‘\\0
HNT 0 HN" O

7a 7b

All complexes obtained were identified BiA NMR spectra

and elemental analysis as described in the Experimental Section.

In complexesd, 6, and8, the methylene protons bound to the
Pt atom appear as singlets in the range of 5.5 to 4.8 ppm with
the satellites of ca. 76 Hz separation. A quadruplet at 5.38 ppm
with the satellites in théH NMR spectrum of comple% can

be attributed to the Pt-bonded methine proton. There the doublet

at 0.06 ppm with satellites of 32 Hz separationSrcan be
assigned to the other methyl protons of thes;CHPt moiety,
and is high-field shifted compared to the other methyl protons
(0.88 ppm) of the 3-pentanonyl group. The existence of the
satellites to the proton signal indicates the coupling to et
nucleus, and shows that the proton is bound tocdhzarbon
atom22 In the'H NMR spectrum of the mixture cfa and7b,
a singlet at 4.86 ppm with the satellite of 76 Hz can be assigned
to the methylene protons bound to the Pt atom of complex
while the quadruplet at 5.39 ppm with 78 Hz satellites belongs
to the methine proton of compleka, and the methyl group
bound to the methine again appears at higher field (0.11 ppm).
The structures of complexesand 6 were further confirmed
crystallographically.

Structure Analysis of Complex 4PhCOCH3; and 6. Yellow
crystals of4-PhCOCH and 6 were obtained by addition of

J. Am. Chem. Soc., Vol. 123, No. 4,001

Figure 1. ORTEP drawing of comple#-PhCOCH. Thermal ellipsoids
are drawn at the 30% probability level.

Figure 2. ORTEP drawing of comple&. Thermal ellipsoids are drawn
at the 30% probability level.

solution of Pt(lll) dimeric complexX3 prepared in situ by the
oxidation of platinum blue comple® with N&S,0s in the
presence of concentrated Hi®oth structures were identified
by X-ray diffraction analysis. The ORTEP drawings of the
cations of complexed and 6 are given in Figures 1 and 2,
respectively. Formation of complé&«with the activation of the
terminal methyl group is in contrast to the well-known activation
of the central methylene group fhdiketones Only one other
example is known for such bond formation at the less acidic
o-carbon atoms gf-diketones, i.e., the externatcarbon atom
bound to a mercury atom, where, however, the internal carbon
atom is bound to a bulky substituefThe bond length of PtC

is 2.15 (2) Aind and 2.114 (8) A ir6. The former is comparable

to that in the acetonytPt(Ill) dinuclear complex (2.14 Rjand

to the corresponding bond length in the acetopheneR(ll)
complex (2.175 AY% The short bond lengths of C(2C(3)

acetophenone and acetylacetone, respectively, to an aqueougl.39(1) A) and C(3)}C(4) (1.44(2) A) and the long ones of

(22) Matsumoto, KChem. Lett1984 2061.

(23) In complexe$—8, the major signals with Pt satellites were assigned
to the head-to-head (HH) isomers, while the head-to-tail (HT) isomers were
observed as minor products (see ref 3). However, only one signal was
observed for compleX, indicating that only the HH isomer is formed
exclusively.

O(1)-C(2) (1.30(1) A) and O(2yC(4) (1.26(2) A) in6 show
conjugation of the diketonyl moiety. The angle of C{&)(3)—
C(4) (119(1Y) implies sp hybridization of the C(3) atom. The

(24) Gibson, D.Coord. Chem. Re 1969 4, 225.
(25) Konig, K.; Weiss, W.; Musso, HChem. Ber1988 121, 1271.
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Table 1. Selected Bond Distances (A) of Complexe®hCOCH
and6

4-PhCOCH 6
Pt(1)-Pt(2) 2.676(1) 2.7206(6)
Pt(1)}-0(2) 2.00(2)

Pt(1)-0(3) 2.00(2) 2.009(6)
Pt(1)-0(4) 2.019(6)
Pt(1)-N(3) 2.04(2) 2.045(7)
Pt(1)-N(4) 2.06(2) 2.042(7)
Pt(1)-C(1) 2.15(2) 2.114(8)
Pt(2)-N(1) 2.03(2) 2.004(7)
Pt(2-N(2) 1.98(2) 2.014(7)
Pt(2)-N(5) 2.04(2) 2.069(7)
Pt(2)-N(6) 2.08(2) 2.086(7)
0(1)-C(2) 1.27(3) 1.30(1)
0(2)-C(4) 1.26(2)
C(1)-C(2) 1.48(4) 1.46(1)
C(2-C(3) 1.49(4) 1.39(1)
C(3)-C(4) 1.41(5) 1.44(2)
C(3)-C(8) 1.41(5)

C(4)-C(5) 1.40(6) 1.52(2)
C(5)-C(6) 1.43(6)

C(6)-C(7) 1.40(6)

C(7)-C(8) 1.51(5)

Table 2. Selected Bond Angles (deg) of Complexe®hCOCH
and6

4-PhCOCH 6
Pt(2)-Pt(1)-C(1) 173.6(9) 172.3(3)
Pt(1)-C(1)-C(2) 106(2) 112.4(6)
O(1)-C(2)-C(1) 117(3) 116.5(9)
O(1)-C(2)-C(3) 113(3) 121.8(10)
0(2)-C(4)-C(3) 119(1)
0(2)-C(4)-C(5) 120(1)
C(1)-C(2)-C(3) 129(3) 121.7(9)
C(2)-C(3)-C(4) 116(3) 119(1)
C(3)-C(4)-C(5) 111(4) 120(1)

cis form of the two carbonyl oxygen atoms in the diketonyl
group is stabilized by the formation of hydrogen bonding
between the two oxygen atoms in its enol form, which is also
reflected in the planar structure of the diketonyl group (see
Supporting Information). The enolic form of th&diketone
forming hydrogen bonding has been observed in the acetyl-
acetonate-Pt(ll) complex having a platinumolefinic bond?®

The two hydrogen atoms bound to the nitrogen atoms of the
two pivalamidate ligands of compléwere located in the final
electron density map of the difference Fourier synthesis, and
therefore the head-to-head-{tH) coordination mode of the two
pivalamidate bridging ligands was confirm&d.

It should be noted that all the ketonyl complexes prepared in
the present study have one ketonyl axial ligand at one Pt(lll)
atom, and the other end of the Pt(HIPt(lll) axis is not
coordinated by any ligands. This is in contrast to the previously
reported acetonyl complek, in which the other terminal of
the PPt axis is very loosely coordinated by a nitrate oxygen
with the PO distance of 2.667 AThe selected bond lengths
and bond angles of complexdsand 6 are listed in Tables 1
and 2.

Reactions of KetonyHPt(l1l) Complexes with HNEt ; and
H-0. Itis well-known that the alkyttransition metal complexes

Lin et al.

receive a nucleophilic attack on the carbon atom bound to the
Pt(Ill) atom and release the corresponding nucleophile-
substituted ketones. In the previous communucation, the reac-
tions of the acetonytPt(Ill) complex1 with NaOH and NaBr
were reported to produce the corresponding nucleophile-
substituted acetonédn the present study, HNEtNaOH, and

H,O were found to react similarly to the ketomyPt(Ill)
complexes. Treatment of acetonyl complexvith HNEt, in
CHCI; at room temperature generated aminoacetone quantita-
tively (eq 3). Complexl was completely decomposed to release

o]

0 HNEt, Al
_ e |

3+ R2
R‘%Rz (NO3)3 CHClg, rt. NEt,
H3Ny., LN
‘Pt R @)
HaN™" | N
H3Ny.,, 5 O o}
HeN” O | DO gt "
60°C
oD

1,R"=H, R2=CHs
5, R' = CHg, R? = CHyCH3
7a+7b, R' = CHg or H, R? = CHg, or CoHs

hydroxy-substituted acetone in water at®&(eq 3). Complex

5 was reacted with nucliophile to give the corresponding
nucleophile-substituted products in a moderate yield as ex-
pressed in eq 3. Only 1-diethylamino-2-butanone was detected
in the reaction of the mixture ofa and 7b with HNEt in a

low conversion; however, 3-hydroxy-2-butanone together with
a small amount of 1-hydroxy-2-butanone were found in the
decomposition of the mixture in water. Such low conversion in
the reaction of the bulkier ketonyl group with HNEtnd HO

is in contrast to the moderate to high yield of the acetenyl
Pt(1ll) reaction with wate? and indicates that the nucleophilic
attack may take place through aZmechanism. The high
electrophilicity of the ketonylplatinum(lll) complexes can be
accounted for by the high electron-withdrawing ability of the
Pt(lll) atom. Such high electrophilicity is also observed in the
double nucleophilic attacks successively occurring on the two
carbon atoms of an olefinic double bond first realized on a Pt-
(11 2 complex. The reaction gave the corresponding dinucleo-
phile-dubstituted alkanes, in which the second nucleophilic
attack occurs to the carbon atom bound to the Pt(lll) atdbm.
Nucleophilic attack on alkytplatinum(lV) complexes has been
reported previously® In addition, electrophilic property is
reported also for an alkylPt(ll) complex bearing a strong
electron-withdrawing group in the ligaffdand a methyt-Hg-

(1) complex1%aThe reactivity of the ketonytPt(Ill) complexes
toward nucleophiles provides a new route for the synthesis of
o-amino- andx-hydroxy-substituted ketones. In these reactions,
the Pt(lll) complex is reduced and [RtNH3)4(pivalamidatey] >+

is released.

Mechanistic Studies.As proposed in Scheme 1, there are
several possible pathways which can lead to ketonylplatinum-
(1) dinuclear complex. To examine and clarify the real process
that operates in the reaction of platinum blue complex with
ketones, we carried out the following experiments.

Addition of acetone to the Pt(Ill) dimeric compl&prepared
in situ by oxidation of Pt(I1)/Pt(l11) mixed valent platinum blue
complex2 with NaS,0g in water gave acetonylplatinum(lil)
dinuclear compleX. This reaction indicates that the-El bond

usually tend to react with an electrophile, such as acids and activation of acetone is promoted by a Pt(lll) atom rather than

halogens eté’ The ketonylplatinum(lll) complex can, however,

Pt(ll), and route a in Scheme 1, oxidative addition ota@—H

(26) (a) Allen, G.; Lewis, J.; Long, R. F.; Oldham, RBature1964 202,
589. (b) Behnke, G. T.; Nakamoto, knorg. Chem 1968 7, 2030.

(27) Collman, J. P.; Hegedus, L. S.; Norton, J. R.; Finke, RR@ciples
and Applications of Organotransition Metal Chemisténd ed.; Mill Valley,
CA, 1987.

(28) (a) Luinstra, G. A.; Labinger, J. A.; Bercaw, J. E.Am. Chem.
Soc 1993 115 3004. (b) Sen, A.; Lin, M.; Kao, L.-C.; Hutson, A. Q.
Am. Chem. Sod 992 114 6385.

(29) Bennett, B. L.; Birnbaum, J.; Roddick, D. NPolyhedron1995
14, 187.
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Table 3. Reaction of Platinum Blue CompleXwith Butanone in
Various Condition%
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that7b is formed via a different mechanism. The electrophilic
displacement as shown in route a (Scheme 1) would be

molar ratid  total yield reasonable for the formation of compl&b. This is the first
entry condition 7al7b (7a+7b), % clear observation of the competitive mechanisms occurring
1 Hglamp light 25 56 simultaneously, i.e., a radical pathway and an electrophilic
2 room light 1.7 65 displacement in a transition metal-promote¢ i€ bond activa-
3 dark ) 11 68 tion, although both mechanisms have been proposed separately
4 dark with 2,4,6-tritert-butyl- 0.1 72

phenol (10 equiv)

in many reaction systents® The yields decrease slightly when

the reactions are carried out under light (entries 1 and 2, Table
3), which can be due to the radical side reactions.

The competitive processes were further observed in the
reactions of platinum blue compl@with a mixture of acetone
and 3-pentanone in the presence of concentrated 41N@der
room light, the reaction gives a mixture of acetonyl complex
bond to a Pt(ll) atom, can be excluded. Similarly, crystals of and pentanonytPt(lll) complex5 in a 3 to Imolar ratio. The
acetophenonyl and acetylacetonyl compleXesd6, have also amount of complex is increased whereas formation of complex
been obtained from the reaction 8fwith the corresponding 5 is markedly suppressed when the reaction is carried out in
ketones in aqueous solution. the dark with the addition of a radical trapping agent. The result

To identify the real reaction pathway, acetonylplatinum(lll) again indicates that the activation of a secondaryHCbond
complex1 was prepared in the presence ot¥D by using either mainly occurs via a radical process, whereas an electrophilic
HNO3 or N&S,05 as the oxidant. Treatment of this platinum-  displacement mechanism is predominant for a primaryHC
(1) complex 1 with HNEt, gave aminoacetone, which was bond. In the reaction with 3-methyl-2-butanone, the reaction
identified by GC-MS to contaiR®O isotope exclusively. This  proceeds exclusively to the primary-€ bond in theo-position,
result excludes the possibility of-€H activation of acetone ~ Which reflects that the steric effect operates significantly in
via the enol form as in route ¢ of Scheme 1, since route ¢ will determining the reaction position.
give aminoacetone with bo#O and!€O isotopes approximately )
in a 1-to-1 distribution. It may also seem possible that, slightly Conclusions

different from route c,1 is produced by deprotonation of the Various ketonylplatinum(lll) complexes were synthesized by
coordinated enat-complex. In this case, O incorporation  the reaction of the corresponding ketones with platinum blue
would be expected. However, in our previous study, both complex2 in the presence of an oxidant. The method provides
hydrocyethlenex-complex and its deprotonatef-ketonyl 5 general means for the preparation of the ketemy(ll)
complex were observed in equilibrium in tHé NMR spectrum  compounds. Competitive mechanisms of the radical process and
of the aqueous solutiotf.In the present experiment, however, e glectrophilic displacement have been observed directly in
no suchz-complex of the coordinated enol was observed. the reaction of platinum blue complex with butanone in the
Therefore, involvement of the enol form in the reaction path presence of nitric acid which gave two types of ketonylplatinum-
was disregarded. (1) dinuclear complexesone corresponding to the two reaction
Since route ¢ has been excluded, the routes a and b remairyathways. The electrophilicity of the ketonylplatinum(lil)
to be considered. Of particular interest and importance is the complexes was found in the reactions with several nucleophilics,

observation of two complexe& and7b obtained as a mixture  and provides a new synthetic process for nucleophile-substituted
in a molar ratio of 1.7 to 1 in the reaction of the Pt(lll) complex ketones.

3 with butanone in the presence of concentrated nitric acid at

room temperature under room light. This may indicate a Experimental Section
competition between two processes of radical and electrophilic
displacement in the reaction. It was found that the relative molar
ratio of 7a to 7b depends on the reaction conditions as
§ummar|zed in Table 3. .Change of the.“ght source from room chemical shifts are reported ih units (ppm) downfield from MgSi

light to a mercury lamp rises th&/7b ratio (entry 1, Table 3), o 14, from Ne,PtCk (external reference, 0 ppm) andR(Cl (external
whereas the ratio decreases when the reaction is carried out ineference:~1624 ppm) for9Pt, and from MeSi(CH,)sSO:Na (external

the dark (entry 3), and dI'OpS markedly when a radical trapping reference, 0 ppm) forC. In spit of our effort, some carbon% signals
agent, 2,4,6-triert-butylphenol, is added (entry 4). These results were not observed due to low intensity. Carbon, hydrogen, and nitrogen
strongly support that the complesa is formed via a radical analyses were carried out on a Perkin-Elmer PE 24001l Elemental
mechanism, in which the GJEOCH-(CHs) radical can be the Analyzer. Mass spectra were obtained on a JEOL AUTOMASS
intermediate. An electron-transfer mechanism has been propose@pectrometer. The IR spectra were recorded for KBr disk samples on
in the photoreactions of Pt&l in acetone to give acetonyl a HITACHI I-3000 spectrometer. Ketones, solvents, and amine were
Pt(IV) complex, or in the reaction of Pt&f in n-alkanega.16.30 used as commercially available. The platinum blue comgiéxand

In the latter reaction, a Pt(lll) species was detected by ESR ﬁl%gﬁﬁ;gﬁiﬂylplatmum(l”) complek were synthesized as reported

spectroscopy as.the mtermed.late. A radical mechanism has also Preparation of [Pty((CHs)sCCONH)2(NHz)((CH.COPh)](NO3)s
been proposed in the formation of the RGH,COCH; com- (4). General Procedure.In a typical experiment, to a mixture of
plex3! The fact that the presence of a radical trapping agent platinum blue complex [Rt(CHs)sCCONH)(NHz)g](NO3)s (0.050 g,
does not suppress the formation of compléstrongly suggests  0.0307 mmol) and acetophenone (1 mL) was added concentrated nitric
acid (0.2 mL). After the mixture was stirred for 16 h at room
e ; i temperature, yellow precipitate was obtained. Filtration gave yellow
ghfwolrggﬁoﬂg.1clﬁér(3)9§f‘zj§§°¥’1¥." V. Nizova, G. V.; Shufpin, G. solid, which was washed by acetone (2 mL), water (0.5 mL), and

(31) Abeysekera, A. M.; Grigg, R.; Trocha-Grimshaw, J.; Viswanatha, acetone (2x 1 mL) and dried under vacuo to affodtlas a yellow
V. J. Chem. Soc. Perkin Trans.1D77, 1395. power (0.040 g, 67%):H NMR (D20, 6, 270 MHz, 293 K) 8.03 (d,

a Reaction conditions: A mixture of platinum blue complex (0.01
mmol), butanone (1 mL), and concentrated HIN@2 mL) was stirred
for 16 h at room temperature under light or dark as indicated in the
table.” The molar ratios o7ato 7b and total yields were determined
by *H NMR spectroscopy.

The NMR spectra were recorded on a JEOL Lambda 270 spectrom-
eter, operating at 270 MHz fdiH and 57.9 MHz for'*Pt and on a
Bruker Avance 600 spectrometer operating at 150.9 MH2%or The

(30) (a) Shul’pin, G. B.; Nizova, G. V.; Nikitaev, A. T. Organomet.
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J=7.5Hz, 2H, Ph), 7.62 ( = 7.3 Hz, 1H, Ph), 7.46 ( = 7.3 Hz,
2H, Ph), 5.43 (s2Jpn = 76,3Jpry = 19 Hz, 2H, PtCHCO), 1.04 (s,
18H, 2Me;CCONH). 33C{1H} NMR (D0, d, 150.9 MHz, 293 K):
203.9 (CHCOPh), 193.7 (CONH), 137.3 {pso-CsHs,), 129.5 O-
CeHs), 129.1 (n-CeHs), 134.9 p-CgHs), 39.7 (MeCCO), 30.5 (PEH-
CO), 26.8 MesCCO). Anal. Calcd for GH3aNoO1PL: C, 22.43; H,
4.08; N, 13.08. Found: C, 22.59; H, 4.01; N, 12.93.

The same procedure as described for the preparation of complex
was employed for the preparation of compleXes8. The *H NMR
data and elemental analyses are given below:

5: Yield: 65%.'"H NMR (D20, 6, 270 MHz, 293 K): 5.38 (q) =
6.6 Hz,2Jpny = 82 Hz, 1H, PtEGICH;s), 2.69 (dg,J = 19.6, 6.8 Hz,
1H, CHCHH'CO), 2.47 (dgqJ = 19.8, 6.9 Hz, 1H, CECHH'CO),
1.02 (s, 9HMe;CCONH), 0.97 (s, 9HMe;CCONH), 0.88 (tJ = 6.7
Hz, 3H, CH;CHH'CO), 0.06 (d,J = 6.8 Hz, 3Jpn = 32 Hz, 3H,
PtCHCH3). *C{*H} NMR (D:0O, ¢, 150.9 MHz, 293 K): 53.8
(PtCHCO), 40.0 CCONH), 35.8 (CQH,CHjs), 26.8 MesCCONH),
18.6 (PtCl‘CH:;), 6.7 (COCHCH:;) Anal. Calcd for Q5H41N9012Pt2:

C, 19.38; H, 4.45; N, 13.56. Found: C, 19.09; H, 4.22; N, 13.22.

6. Yield 58%.H NMR (D0, 6, 270 MHz, 293 K): 5.54 (s, 0.5H,
COCHCO0)% 4.85 (s,2Jp—n = 77 Hz, 2H, PtCi,), 2.19 (s, 3H, CH),
1.03 (s, 18H, MesCCONH).*3C{*H} NMR (D20, 9, 150.9 MHz, 293
K): 76.4 (COCH2CO), 39.9 (MeCCONH), 39.2 (PEH2CO), 30.5
(COCHg), 27.3 MesCCONH). Anal. Calcd for @HioNgO13Pt: C,
19.07; H, 4.27; N, 13.34. Found: C, 19.07; H, 4.12; N, 13.07. IR:
Vc—o 1602 cntl.

7a+ 7b (molar ratio 1.7/1): Yield 62%H NMR for 7a (D20, 9,
270 MHz, 293 K): 5.39 (qJ = 6.7 Hz,2Jp, 1 = 78 Hz, 1H, PtGICHj),
2.25 (s, 3H, CHCO), 1.05 (s, 9HMe;CCONH), 1.02 (s, 9HMes-
CCONH), 0.11 (d,J = 6.9 Hz,3Jpry = 30 Hz, 3H, PtCHE3). H
NMR for 7b (DO, 6, 270 MHz, 293 K): 4.86 (S2Jprn = 76 Hz,
3Jpn = 18 Hz, 2H, Pt®i,), 2.58 (q,d = 6.3 Hz, 2H, G4,CH3), 1.10
(s, 18H, Me;CCONH), 0.94 (tJ = 6.1 Hz, 3H, CHCHa). 195P{ 1H}
NMR for 7a+ 7b (D20, , 57.94 MHz, 293 K):—101.3 (S,Jptpt =
3171 Hz, PtNO,), —1931.1 (s}Jprpt = 3171 Hz, PtN). Anal. Calcd
for CisHaoNgO13PL (7a + 7b): C, 18.36; H, 4.29; N, 13.77. Found:
C, 17.97; H, 4.07; N, 13.62. IRvc=0 1598 cntl. The quality of the
13C{*H} NMR spectra for the mixture ofa with 7b was not suitable
for complete assignment of each component. Thereforel*@{éH}
NMR data were omitted.

8: Yield: 59%.H NMR (D20, 6, 270 MHz, 293 K): 4.92 (SJpt—n
= 76 Hz, 2H, Pt®,), 2.66 (sept) = 7.1 Hz, 1H, CH), 1.06 (dJ =
7.0 Hz, 6H, CH, overlapped with the signal of pivalamidate anion),
1.02 (s, 18H, MesCCONH).*3C{*H} NMR (D20, 9, 150.9 MHz, 293
K): 139.7 (MgCCONH), 42.8 (CACHMe;), 39.9 (MeCCONH), 32.7
(PtCH,CO), 27.0 MesCCONH), 17.2 (COCMe,). Anal. Calcd for
CisHaiNgO1PE: C, 19.38; H, 4.45; N, 13.56. Found: C, 18.64; H,
4.53; N, 13.46.

Method for the Preparation of Crystals of 4-PhCOCH; and 6.

To a solution of platinum blue complex JCHz)sCCONH)(NH3)g]-
(NO3)s (2) (0.010 g, 0.00615 mmol) in water (0.5 mL) was added
N&aS,0g (0.003 g, 0.012 mmol). The mixture was stirred for 10 min at
room temperature to give a yellow solution. Addition of concentrated
HNO; (0.10 mL) and acetophenone (0.10 mL) to the yellow solution
and letting the mixture stand for a few days at room temperature gave
yellow crystals of 4+PhCOCH. Use of acetylacetone instead of
acetophenone gave yellow crystals@fBoth crystals were used for
the X-ray diffraction analysis.

Reactions of Ketonylplatinum(lll) Dinuclear Complexes with
HNEt,. General Procedure.In a typical experiment, to a suspension
of acetonyl diplatinum(lll) complex (0.018 g, 0.02 mmol) in CHGI
(1 mL) was added HNE{0.041 mL, 0.40 mmol) at room temperature.
After the mixture was stirred for 2 h, a yellowish orange precipitate
formed and was filtered. The pale yellow filtrate was evaporated to
dryness and analyzed B NMR in CDCl; and GC-MS to contain
CH;COCHNETL; as the exclusive decomposition product of the acetonyl
group. The product was confirmed by comparison of the spectrum with
that of the standard sample.

(32) The signal for methylene protons between two carbonyl groups was

Lin et al.

The same procedure as described above for the reaction of complex
1 with HNEt, was used in the reactions of complexgsnd 7 with
HNEt. 2-Diethylamino-3-pentanone was obtained in the reaction with
complex 5 in 57% conversion together with a small amount of
unidentified compounds as confirmed By NMR and GC-MS.*H
NMR (CDCls, 6, 270 MHz, 293 K): 3.31 (gJ = 7 Hz, 1H, H), 2.66
(9,3 =7 Hz, 4H, N(QH,CHs),), 2.53 (q,J = 7 Hz, 2H, H), 1.2 (d,J
=7 Hz, 3H, H), 1.14 (t,J = 7 Hz, 6H, N(CHCHj3),), 1.02 (t,J =7
Hz, 3H, H). MS (El) m/z (relative intensity) 157 (M, 2), 142 (23),

129 (16), 100 (20), 85 (67), 72 (19), 58 (100). 1-Diethylamino-2-
butanone was obtained in the reaction with complexn 23%
conversion as analyzed Bl NMR and GC-MS together with some
unidentified compounddH NMR (CDCls, 6, 270 MHz, 293 K): 3.29

(s, 2H, H), 2.62 (gq,J = 7 Hz, 4H, N(H,CHs),), 2.51 (q,J = 7 Hz,

2H, H3), 1.2 (t,J = 7 Hz, 6H, N(CHCH?3),, overlapped with the signal

of the impurity), 1.05 (tJ = 7 Hz, 3H, H). MS (El) m/z (relative
intensity), 128 (M — Me, 3), 115 (5), 101 (8), 84 (12), 73 (48), 58
100).

( R()eactions of Ketonylplatinum(lll) Dinuclear Complexes with
Water. General Procedure.In a typical experiment, a solution of
acetonyl diplatinum(lll) complex (0.018 g, 0.02 mmol) in BD (0.6

mL) was warmed to 60C for 20 h to give a dark blue solution. The
IH NMR and GC-MS analysis revealed that the acetonyl group of
was completely converted to hydroxyacetone, which was confirmed
by comparison with the standard sample. The same product was
obtained when diluted NaOH solution (0.01 M) was added instead of
D,0.

The same procedure for the thermal decomposition of contpiex
D,O was used in the thermal decomposition of complexesd 7.
2-Hydroxy-3-pentanone was obtained in the decomposition of complex
5in 60% conversion as confirmed By NMR and GC-MS!H NMR
(D20,0, 270 MHz, 293 K): 4.23 (q) = 7 Hz, 1H, H), 2.40 (9,J =
7 Hz, 2H, H), 1.17 (d,J = 7 Hz, 3H, H), 1.0 (t,J = 7 Hz, 3H, H}
overlapped with the signal of the impurity). MS (EfVz (relative
intensity) 103 (M, 21), 88 (12), 69 (6), 57 (100). 3-Hydroxy-2-
butanone in 35% conversion and a small amount of 1-hydroxy-2-
butanone were obtained in the decomposition of compjexhich was
confirmed by comparison of thtH NMR spectra with those of the
standard samples, together with unidentified compounds.

Mechanistic Studies. (a) Reaction of Pt(lll} complex with
acetone:To a solution of platinum blue complex J{CHsz)sCCONH)-
(NH3)g](NO3)s (2) (0.016 g, 0.01 mmol) in D (0.5 mL) was added
N&S,0g (0.005 g, 0.02 mmol). The mixture was stirred for 20 min at
room temperature to give a yellow solution of Pt@diépmplex. Addition
of concentrated HNgX0.1 mL) and acetone (0.5 mL) and stirring for
5 h at room temperature gave yellow precipitate, which was filtered
and confirmed to be acetonyl compléxby *H NMR and elemental
analysis.

(b) Formation of acetonylplatinum(lll) complex 1 in the presence
of H,%0 and its reaction with HNEt,: To a mixture of platinum blue
complex [Pi((CHs)sCCONH)(NH3)s](NO3)s (2) (0.016 g, 0.01 mmol)
and H*O (0.02 mL) was added acetone (1 mL) and HN®2 mL).

The mixture was stirred for 20 h at room temperature to give yellow
precipitate, which was filtered, washed by acetone, and dried. The
resulting yellow solid was suspended in CH@.5 mL) and HNEf

(0.02 mL, 0.20 mmol) was added. After the mixture was stirred for 3
h, the precipitate was filtered off and the filtrate was analyzed by GC-
MS, which indicated that C¥C**OCH,NEt; is formed exclusively. MS

(El) m/z (relative intensity) 129 (M, 2), 114 (1), 86 (100), 85 (25), 58
22).
( A)\ddition of NaS,0g (0.012 g, 0.05 mmol) instead of the oxidant
HNO; and prolonged reaction time to 3 days gave the same result as
above.

(c) Reactions of platinum blue complex with butanone in
different conditions. General procedure.To a suspension of platinum
blue complex [P{(CHz)sCCONH)(NH3)g](NOs)s (2) (0.016 g, 0.01
mmol) in butanone (1 mL) was added HM@0.2 mL) at room
temperature. The mixture was stirred in room light for 16 h to give a
yellow precipitate, which was filtered, washed by acetone (BmL),
and dried under vacuo. The yellow powder thus formed was dissolved

observed in less intensity, probably due to the exchange between the enol-completely in RO (about 1 mL) and MeOH (0.004 mL, 0.10 mmol)

form proton and the deuterium of the solvert@®

was added as an internal reference. The solution was analyzéd by
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NMR spectroscopy to contain complexgsand7b in a molar ratio of Table 4. Summary of Crystal Data for ComplexdsPhCOCH

1.7 to 1 (total yield: 62% based dhl NMR). and6
The same procedure as described above for the reaction under room 4-PhCOCH 6
light was employed for the reactions in different conditions as shown
in Table 1. formula GeHa7NO13PL Ci5H39NgO10PE
(d) Competitive reactions of acetone and 3-pentanone toward fw 1083.89 943.71
- p h cryst system monoclinic triclinic
the Pt(Ill) . dimeric complex. To a mixture of platinum blue complex space group P2,/c (No. 14) P1 (No. 2)
(0.016 g, 0.01 mmol), acetone (0.5 mL), and 3-pentanone (0.5 mL) a(A) 10.133(2) 10.105(2)
was added concentrated HN@.2 mL). The reaction mixture was | A) 9.684(2) 17.225(3)
stirred at room temperature for 16 h under room light. The yellow ¢ (A) 38.10(1) 9.522(2)
precipitate formed was filtered, washed with acetone (B mL), and a (deg) 104.50(1)
dried, then analyzed b{H NMR spectroscopy to contain a mixture of B (deg) 90.86(2) 96.90(2)
complex1 and5 in a molar ratio of 3 to 1 (total yield: 63%, based on  y (deg) 73.07(2)
H NMR spectra by using MeOH as the internal reference). V (R3) 3738(1) 1533.1(5)
The same competitive reaction was carried out in the presence of T (deg) 25+ 1 25+ 1
2,4,6-tritert-butylphenol (0.026 g, 0.1 mmol) in the dark. A mixture Z 4 2
of 1 and5 was obtained in a ratio of 8 to 1 (total yield: 71%). g??/l;dtgll gm:;)ns i 3256 0.20 % 0.20 Sgg‘l 0.20x 0.10
H H . X U. X U. .OUX U. X U.
Crystal Structure Determination of 4 and 6. Yellow crystals of absorp coeff (cm) 7517 9147

4-PhCOCH and6 suitable for X-ray diffraction analysis were coated
. ) . . . . 260 range (deg) 5 20 <55 5<260 <55
with epoxy resin for use in the X-ray diffraction study. Intensity data residual electron den (e#f 1.39 0.78

were collected on a Rigaku AFC-7R diffractometer by using graphite- " o¢ qhsd unique data 339D% 2.50(1)) 5044 ( > 30(l))
monochromated Mo K radiation §¢ = 0.71069 A) at 25°C. Three no. of params 451 ' 352

standard reflections were measured after 150 reflections. During the ga 0.068 0.033

date collection of complex, the standard intensities decreased by R, 0.072 0.038

14.4% on average. A linear correction factor was applied to the data — PY— > "
for 4PhCOCH. No decay correction was appliedénsince significant R = S [|Fo| — IFell/ZIFol. Ry = [SW(|Fol — IFc)IWFY2 w

— 2
crystal deterioration was not observed. Empirical absorption correction — Lo*(Fo)-

based on azimuthal scans of several reflections was applied which

resulted in transmission factors ranging from 0.53 to 149B{COCH) Rwvalues of 0.068 and 0.072 fé&rPhCOCH. Those for6 with 5044

and from 0.51 to 1.006). The data were corrected for Lorentz and observed reflectiond ¢ 3.00(1)) and 352 parameters were 0.033 and

polarization effects in both crystals. Further details of the data collection 0.038. The definitions foR andRw areR = 3 [|Fo| — |F||/3 |Fo| and

procedures are summarized in Table 4 and in the Supporting Informa- Rw = [YW(|F| — |Fc)¥YwF.AY2 wherew = 1/6%(F,). The largest

tion. peaks in the final difference Fourier syntheses were 1.39 4
Structures of botm-PhCOCH and 6 were solved by the heavy- ~ PhCOCH, in which the largest is close to the Pt atomi(A), and

atom Patterson methods and refined by using the crystal analysis0.78 e/& for 6. The final atomic positional and thermal parameters

package teXsan. All non-hydrogen atoms were refined with anisotropic and the interatomic distances and angles4&?hCOCH and 6 are

temperature parameters. The hydrogen atondsRiiCOCH were not given in the Supporting Information.

included in the calculation. In comple& the hydrogen atoms in the

diketonyl group and the two H atoms bound to the nitrogen atoms in  Supporting Information Available: X-ray data for 4

the pivalamidate ligand were found in the electron density maps, which phCOCH and6 (PDF). This material is available free of charge

were included in the calculation bu? were not refined. The final cycle ;i3 the Internet at http:/pubs.acs.org.

of the full-matrix least-squares refinement based on 3390 observed

reflections [ > 2.50(1)) and 451 parameters converged to Bhand JA9943041



