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Iminoacylation. 1. Addition of Ketoximes or Aldoximes to Platinum(lV)-Bound
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The metal-mediated iminoacylation reaction of ketoximes or aldoximes upon treatment with the organonitrile
platinum(lV) complexesrans[PtCly(RCN),] proceeds under relatively mild conditions in acetonitriletRvie)
or in chloroform (R= CH,Ph, Ph) to givarans[PtCl,(NH=C(R)ON=CR;R,)2] (R1 = R, = Me; RiR, = C4Hsg,
RiR2 = CsHio, RiR2 = (H)Ph, RR; = (H)CgH4(OH)-0; 1—14) in 90—95% vyield. All these compounds were
characterized by elemental analyses (C, H, N, Cl, Pt), FAB mass spectrometry, and'HR &i@{ *H}, and9Pt
NMR spectroscopies. X-ray structure determinations of [RME=C(Me)ON=CMe,);] (1) and [PtCI{ NH=
C(Me)ON=C(CsH10)} 2] (3) disclosed their overatrans-configuration and the amidine one-end rather thalR-
bidentate coordination mode of tiNedonor ligands. The iminoacyl species ardeqtonformation which is held
by a rather weak NH---N hydrogen bond between the amidirdNH atom and the oxime nitrogen with the
following observed distances and anglesXand [B]: N(1)---N(2), and N(1)-H, N(1)H---N(2) are 2.605 [2.592],
0.74 [0.71], and 2.20 [2.25] A; N(BH--*N(2) is 115 [111°]. No evidence of theZ-conformation in solution
was obtained by NMR spectroscopy. Compoutteas[PtCly(NH=C(R)ON=CR;R,),] are unexpectedly stable
toward hydrolysis both in the solid state and in solutions.

Introduction recently been published by two of @ishows an amazing variety

of reactivity modes displayed by oxime species in metal-assisted

reactions. Moreover, apart from the data analyzed in the

review$ new interesting examples, e.g. stepwise deprotonation

accompanied by self-assembly of oxime/oximato species fofmed,

oxidation of coordinated oximes to give nitrosoalkahes;
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Despite a great number of experimental works on synthetic
and structural chemistry of oximes and oxime complékés,
their metal-mediated reactions received unexpectedly little
attention. An overview of this chemistry, which has fairly
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As far as addition reactions of oximes are concerned, it is Microanalytical Services of the Instituto Sujp® Técnico and St.
well-documented that oximes are ambidentate nucleophiles andPetersburg Technological Institute, while Cl and Pt were analyzed by

their N- or O-alkylation, acylation, and arylation have been
extensively studied and reviewdin organic chemistry.

Similar processes involving metal complexes are also known

although scarct& 1> Metal-mediatedminoacylationof oximes

is an even lesser explored area, and only one example of such,

a reaction has been published so far. Thus, Grigg ¥tand
concurrently Zerbib et & reported one-pot multistep processes

between oxovanadium(lV) aldoxime and ketoxime complexes,

for example [V CgH4(O)CH=NOH} ], under treatment with
acetonitrile. In the course of oxidation of the vanadium center,
loss of one oxime ligand, and addition of MeCN, the iminoacy!
oxovanadium complex [V& CsHs(O)CH=NOC(Me)=NH}] is
formed.

Despite the appearance of the above-mentioned publica-

tions1617research in the field of metal-mediated iminoacylation
was pioneered by Natile and co-worké#sThey reported at a
conferenc® that when'BuMeC=NOH reacts with [PdGt
(PhCN}], the product of addition of the oxime to coordinated
PhG=N, e.g. [PACGY(NH=CPhON=CMeBU),], is formed along

with other substituted and cyclometalated species; the iminoacyl

the authors. Decomposition points were determined on a Kofler table.
For TLC, Silufol UV 254 SiQ plates have been used. Positive-ion
FAB mass spectra were obtained on a Trio 2000 instrument by
bombarding 3-nitrobenzyl alcohol (NBA) matrixes of samples with 8
keV (ca. 1.28x 10*J) Xe atoms. Mass calibration for the data system
cquisition was achieved using Csl. Infrared spectra (4@20 cn)
were recorded on a Nicolet FT 360 instrument in KBr pellets,
13C{1H}, and*Pt NMR spectra were measured on a Varian UNITY
300 spectrometer at ambient temperatuf®Pt spectra were recorded
without *H decoupling at a frequency of 64.507 MHz and a spectral
width of 100 kHz, using a 90pulse (12.2x4s), an acquisition time of
0.64 s, and a delay of 0.05 s. Chemical shifts are quoted relative to
Na[PtClg] (0 ppm) and were measured versus aqueoydtCly]
(—1630 ppm), the half-height line width being given in parentheses.
Synthetic Work and Characterization. Complexes [PtG{RCNY,]
(R = Me, Ph) were prepared according to the published metfio8s.
Starting material for preparation of [PY{IPhCHCN),], e.g. the
platinum(ll) compoundrans[PtCL(PhCHCN),],?¢ was synthesized
similarly to [PtCb(PhCN}],? i.e. by heating [PtG(MeCN),] in benzyl
cyanide. [PtC{PhCHCN),] was prepared by treatment éfans
[PtCL(PhCHCN),] with Cl; in chloroform at room temperature.
[PtC|4(PhCH2CN)2] Anal. Calcd for GeH14aNoCl4Pt: C, 33.6; H,

complex was detected but not structurally characterized. These2.5; N, 4.9; Cl, 24.8; Pt, 34.2. Found: C, 32.9; H, 2.3; N, 5.3; Cl,

certainly intriguing findings were not further develop€d.
Taking into account our ongoing interest in the chemistry of
both oxime&1120gnd nitriles?}~23 we felt that such additions
deserve additional studies. We now report on a high-yield
systematic way for facile metal-assisted addition of oximes to
coordinated nitriles to give iminoacylated species.

Experimental Section

Materials and Instrumentation. Oximes were purchased from

25.0; Pt, 34.4. FAB-MS,m/z 465 [M — 3CI]*, 429 [M — 4Cl —H]*.
Mp = 166-167 °C. TLC on SiQ: R = 0.62 (eluent 2:1 MgCO/
CHCL). IR spectrum (selected bands), ©m 2337 m-wy(C=N), 355
m-s, and 347 m-g(Pt—Cl). H NMR spectrum in CDGl d: 4.56 (s,
2H, CHy), 7.28-7.45 (m, 31, Ph). Solubility of the complex in weak
donor CDC} is insufficient to measure thHéC{*H} NMR spectrum at
reasonable accumulation time.

Reaction of [PtCl4(RCN),;] (R = Me, CH.Ph, Ph) with Me,C=
NOH, (C4Hg)C=NOH, (CsH19)C=NOH, PhC(H)=NOH, or o-(HO)-
CsH4C(H)=NOH. In a typical experiment, [Pt@IMeCN),] (0.15 g,

Aldrich. Solvents were obtained from commercial sources and used 0.36 mmol) is suspended in acetonitrile (10 mL) at room temperature,
as received. C, H, and N elemental analyses were carried out by thethe oxime (0.90 mmol) is added, and the reaction mixture is heated
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with stirring at 55-60 °C for 10 min until homogenization of the
reaction mixture. A bright yellow solution formed is evaporated to
dryness and washed with diethyl ether (five 3-mL portions) to remove
the excess of the oxime. Complex@s14 derived from [PtCJ(RCNY),]
(R = CH.Ph, Ph) can be prepared analogously but with the use of
chloroform as a solvent. Yields are -905%.
[PtCI4(NH=C(Me)ON=CMe,),] (1). Anal. Calcd for GoH2oNa-
Cl,O.Pt: C, 21.3; H, 3.6; N, 9.9; Cl, 25.1; Pt, 34.5. Found: C, 21.3;
H, 2.7; N, 9.4; Cl, 25.3; Pt, 34.0. FABMS, mz. 529 [M — CI]*,
494 [M — 2CIJ*, 460 [M — 3Cl + H]*. Mp = 194°C. TLC on
SiO;: R = 0.63 (eluent CHG). IR spectrum (selected bands), Tm
3290 m-wy(N—H), 1655 and 1633 8(C=N), 1192 mv(C—0), 347
m-sv(Pt—Cl). *H NMR spectrum in CDG| 6: 2.64 (s, 3, =CMeO),
2.09 and 2.11 (two s FBeach,=CMe,), 8.45 (s, br, H, NH). 3C{'H}
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J. J. R.; Pombeiro, A. J. L.; Amatore, C.; Verpeaux, JENgano-
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Iminoacylation

NMR spectrum in CDGJ, 6: 174.3 ECMe0), 166.8 £CMey), 21.8,
18.0, and 17.6Nle groups). %Pt NMR spectrum in CDGJ §: —160
(780 Hz).

[PtCl{ NH=C(Me)ON=C(CsHs)}] (2). Anal. Calcd for G4H2aN4-
Cl,OPt: C, 27.2; H, 3.9; N, 9.1; Cl, 23.0; Pt, 31.6. Found: C, 28.5;
H, 4.0; N, 9.1; CI, 22.8; Pt, 31.5. FABMS, m/z 581 [M — CI]*,
546 [M — 2CI]*, 510 [M — 3CI]*. Mp =191°C. TLC on SiQ: R
= 0.71 (eluent CHG). IR spectrum (selected bands), ¢m 3283
m-w v(N—H), ca. 1655 (sh) and 16371§C=N), 1175 m»(C—0),
354 m-s and 342 m-g(Pt—Cl). H NMR spectrum in CDGl d: 2.61
(s, H, =CMe0), 1.85 and 2.55 (two m,H each,=C{C4Hg}), 8.39
(s, br, H, NH). ¥C{*H} NMR spectrum in CDGJ 6: 174.4 &CMeO),
178.2 &C{C4Hg}), 31.6, 30.1, 24.9, 24.3%Hg), 18.0 Me). Pt NMR
spectrum in CDGJ 6: —155 (780 Hz).

[PtC|4{NH=C(MG)ON=C(C5H10)}2] (3) Anal. Calcd for GeHagN4-
Cl,OPt: C, 29.8; H, 4.4; N, 8.7; Cl, 22.0; Pt, 30.2. Found: C, 30.2;
H, 4.4; N, 8.8; Cl, 22.4; Pt, 30.3. FABMS, m/z 538 [M — 3CI +
H]*. Mp = 182°C. TLC on SiQ: R = 0.75 (eluent CHG). IR
spectrum (selected bands), ©m 3295 m-w»(N—H), 1656 and 1633
sv»(C=N), 1196 my(C—0), 348 m-sy(Pt—ClI). *H NMR spectrum in
CDCl;, 6: 2.74 (s+ d, “Jpis 3.3 Hz, 3H, =CMeO), 1.66 (m, &), 1.75
(m, 4H), 2.38 (“t", Jun 4.4 Hz, H) and 2.58 (“t", Jun 4.4 Hz, H)
(=C{CsH1q}), 8.63 (s, br, H, NH.). 3C{*H} NMR spectrum in CDGJ
0: 174.1 &CMe0), 170.5 £=C{CsHaq}), 31.8, 27.2, 26.6, 25.6, 25.0
(CsH10), 18.3 (Me). 1Pt NMR spectrum in CDGJ d: —156 (970 Hz).

[PtCI4(NH=C(Me)ON=C(H)Ph),] (4). Anal. Calcd for GgHzoN4-
ClLO.Pt: C, 32.7; H, 3.1; N, 8.5; Cl, 21.5; Pt, 29.5. Found: C, 32.8;
H, 3.1; N, 8.4; Cl, 22.0; Pt, 29.7. All our attempts to detect in a FAB

Inorganic Chemistry, Vol. 37, No. 25, 1998513

2H, CH,Ph), 7.30 (m, Bl) and 7.40 (m, B) (CH.Ph), 8.73 (s+ d,
23 29 Hz, H, NH). 3C{'H} NMR spectrum in CDG] 6: 178.0
(=C{CsHg}), 173.9 &CCH,Ph), 132.9, 130.0, 128.3, and 127.3
(CH.Ph), 37.7 CH2Ph), 31.5, 29.7, 25.0, and 24 G4Hs). °Pt NMR
spectrum in CDGJl 6: —163 (900 Hz).

[PtCl{ NH=C(CH,Ph)ON=C(CsH1g)}.] (8). Anal. Calcd for
CagH3eN4CliOPt: C, 42.2; H, 4.6; N, 7.0; Cl, 17.8; Pt, 24.5. Found:
C,42.3;H,3.9; N, 7.3; Cl, 17.9; Pt, 24.6. FABMS, m/z 760 [M —

Cl — H]*, 726 [M — 2CI]*, 691 [M — 3CI]*, 654 [M — 4CI — H]*.
Mp = 182°C. TLC on SiQ: R = 0.67 (eluent CHG). IR spectrum
(selected bands), ctt 3278 m-wv(N—H); peaks in thes(C=N) +
v(C=C) area are 1657 and 1633 s; 354 and 345 nfR—Cl). H
NMR spectrum in CDGJ 6: 1.57 (m, 4H), 1.72 (m, ), 2.22 (m, H)
and 2.33 (m, Bl) (=C{ CsHiq}), 4.64 ((H2Ph), 7.26 (m, B), 7.31 (m,
1H) and 7.40 (m, &) (CH,Ph), 8.81 (s+ d, 2Jpwi ca. 38 Hz, H, NH).
BC{*H} NMR spectrum in CDG| 6: 174.7 &C(CH,Ph)), 171.7€C-
{CsH1q}), 133.5, 130.5, 128.9, 127.8 (GPh), 38.4 CH.Ph), 32.3, 27.7,
27.1, 26.1, 25.5QsH10).1%Pt NMR spectrum in CDGJ 6: —166 (840
Hz).

[PtCl4{NH=C(CHPh)ON=C(H)Ph},;] (9). Anal. Calcd for
CsoH28N4ClsOPt: C, 44.3; H, 3.5; N, 6.9; Cl, 17.4; Pt, 24.0. Found:
C,44.1;H,3.8; N, 6.9; Cl, 17.7; Pt, 24.2. FABAS, m/z 742 [M —
2CIJ*, 707 [M — 3CI]*. The compound has no characteristic melting
point. On heating it decomposes above 200 TLC on SiQ: R =
0.64 (eluent CHG). IR spectrum (selected bands), ¢m 3255 m-w
v(N—H); peaks in the/(C=N) + »(C=C) area are 1695 and 1678 s;
353 m-s and 344 m-g(Pt—Cl). 'H NMR spectrum in CDG|, d: 4.71
(s, H, CH,Ph), 7.33 (m, Bl) and 7.47 (m, B) (CH,Ph), 7.47 (m, 3)

mass spectrum any group of peaks which belong to platinum-containing and 7.67 (“d”,Jun 8.1 Hz, 2H) (=CHPh), 8.35 (s, H, =CH-), 9.03

species failed. Mp=190°C. TLC on SiQ: R:= 0.65 (eluent CHG).

IR spectrum (selected bands), Tt 3294 m-wv(N—H), 1668 and
1621 sv(C=N), 1192 my(C—0), 347 m-sv(Pt—Cl). *H NMR spec-
trum in CDCE, 6: 2.85 (s, 3, =CMe0), 7.49 (m, H), 7.56 (m, H)

and 7.73 (“d",dun 4.8 Hz, H) (=CHPh), 8.53 (s, H, =CH—), 8.74

(s, br, H, NH). The solubility of the complex is insufficient to measure
the 13C{*H} and!*>Pt NMR spectra at a reasonable accumulation time.

[PtCl{{ NH=C(Me)ON=C(H)C¢H4(OH)-0} ] (5). Anal. Calcd for
CisH20N4ClsO4Pt: C, 31.2; H, 2.9; N, 8.1; CI, 20.5; Pt, 28.1. Found:
C,31.3;H, 2.8; N, 8.2; Cl, 20.7; Pt, 27.8. FABAS, mz. 621 [M —
2Cl]. This complex does not have a characteristic melting point. On
heating it decomposes above 2@5 TLC on SiQ: Ry = 0.54 (eluent
4:1 CHCE/Me,CO, V/Iv). IR spectrum (selected bands), ¢m3467
m v(O—H), 3292 m-wy(N—H); peaks in the/(C=N) + »(C=C) area
are 1659 and 1616 s; 344 m#Pt—Cl). *H NMR spectrum in DMSO-
dg, 0: 2.75 (s, 3, =CMeO), 6.93 (“t", Jun 5.0 Hz, H), 7.00 (“d", Jun
5.6 Hz, H), 7.43 ("t", Jun 4.8 Hz, H) and 7.63 (“d",Jun 5.2 Hz, H)
(CeH4OH), 9.02 (s, H, =CH-), 9.12 (s+ d, 2py4 28.1 Hz, H, NH),
10.71 (s, H, OH). ¥C{'H} NMR spectrum in DMSGds, 6: 174.4
(=C(Me)O), 155.0 £CH-), 158.2, 134.6, 127.8, 119.7, 116.8, 114.6
(CsH4OH), 17.8 Me). °Pt NMR spectrum in DMSQls, 6: —90 (780
Hz).

[PtCl4(NH=C(CH2Ph)ON=CM62)2] (6) Anal. Calcd for QzH28N4-
Cl,O.Pt: C, 36.8; H, 3.9; N, 7.8; Cl, 19.8; Pt, 27.2. Found: C, 36.4;
H, 3.9; N, 7.6; Cl, 20.2; Pt, 26.8. FABMS, m/z. 646 [M — 2CI]*,
611 [M — 3CI]*. Mp = 177°C. TLC on SiQ: R = 0.48 (eluent
CHCl). IR spectrum (selected bands), ¢m 3278 m-wv(N—H);
peaks in thes(C=N) + »(C=C) area are 1657 m-s and 1626 s; 353
and 340 m-g/(Pt—Cl). H NMR spectrum in CDGJ, 6: 1.76 and 2.03
(two s, H each=CMe,), 4.65 (s, H, CH,Ph), 7.30 (m, 81) and 7.41
(m, 2H) (CHzPh), 8.80 (s, br, H, NH). *C{'H} NMR spectrum in
CDCls, 0: 173.9 &C(CH,Ph)), 166.6 £CMe;,), 132.9, 130.0, 128.4,
127.3 (CHPh), 37.8 (CH2Ph), 21.8 and 17.3Ve groups):**Pt NMR
spectrum in CDGJ 6: —174 (quint., Jpgay 220 Hz).

[PtCl4{NH=C(CH,Ph)ON=C(C4Hg)},] (7). Anal. Calcd for
CoeH3N4Cl,OPt: C, 40.6; H, 4.2; N, 7.3; Cl, 18.4; Pt, 25.4. Found:
C, 40.3; H, 4.2; N, 7.4; Cl, 18.2; Pt, 25.0. FABAS, m/z 699 [M —
2CI]*. Mp = 164°C. TLC on SiQ: R = 0.56 (eluent CHG). IR
spectrum (selected bands), ¢m 3285 m-wv(N—H); peaks in the
v(C=N) + v(C=C) area are 1627 and 1607 s; 355 m-s and 343 m-s
v(Pt=CI). 'H NMR spectrum in CDGl| d: 1.74 (m, 4), 2.23 (“t",
Jun 6.9 Hz, H) and 2.49 (“t",Jun 6.6 Hz, H) (=C{CsHg}), 4.59 (s,

(s + d, Zpw 35 Hz, H, NH). 3C{'H} NMR spectrum in CDGl o:
174.2 £CCH,Ph), 157.3 £CH—), 133.5, 129.9, 128.5, and 127.4
(CH.Ph), 132.5, 129.2, 128.9, and 128:6CHPH), 37.6 CH,Ph).1%%Pt
NMR spectrum in CDG] 6: —202 (900 Hz).

[PtCl { NH=C(CHPh)ON=C(H)CsH4(OH)-0} ;] (10). Anal. Calcd
for CsoH2gN4Cl:O4Pt: C, 42.6; H, 3.3; N, 6.6; Cl, 16.8; Pt, 23.1.
Found: C, 42.7; H, 4.5; N, 6.3; Cl, 17.3; Pt, 22.6. FABIS, m/z
774 [M — 2CIJ*, 739 [M — 3CI]*. The compound has no characteristic
melting point. On heating it decomposes above 200 TLC on
SiOx: R = 0.45 (eluent 1:14 MEO/CHCE). IR spectrum (selected
bands), cm®: 3390 m»(O—H), 3255 m-wv(N—H); peaks in the
v(C=N) + v(C=C) area are 1669 and 1650 s; 349 m-s and 345 m-s
v(Pt=Cl). H NMR spectrum in DMSQds, 6: 4.64 (s, M, CH,Ph),
7.31 (m, H), 7.36 (m, H), and 7.46 (m, BI) (CH,Ph), 6.91 (“t", Jun
7.2 Hz, H), 6.96 (“d”, Jun 8.7 Hz, H), 7.39 (m, H), and 7.59 (“d",
Jun 8.1 Hz, H) (C¢H4OH), 8.84 (s, H, =CH—), 8.96 (s+ d, 2Jp1 35
Hz, 1H, NH), OH was not observed.®*C{*H} NMR spectrum in
DMSO-ds, 0: 174.3 ECCH,Ph), 155.1£CH-), 133.0, 129.5, 128.5,
and 127.3 (CkPh), 158.2, 134.6, 128.0, 119.6, 116.7, and 11GeH¢-
OH), 36.5 CH2Ph). 9Pt NMR spectrum in DMSQJs, 6: —94 (800
Hz).

[PtCl4(NH=C(Ph)ON=CMez)2] (11) Anal. Calcd for GoH24N4-
Cl,O.Pt: C, 34.9; H, 3.5; N, 8.1; Cl, 20.6; Pt, 28.30. Found: C, 34.7;
H, 3.6; N, 8.5; Cl, 20.8; Pt, 28.4. FABMS, m/z 618 [M — 2CI]*,
583 [M — 3CI]*. Mp = 199°C. TLC on SiQ: R = 0.38 (eluent
CHCL). IR spectrum (selected bands), ©m 3210 m-wv(N—H);
peaks in the/(C=N) + v(C=C) area are 1610, 1590, and 1575 s; 350
m-s and 343 m-g(Pt—Cl). *H NMR spectrum in CDGJ ¢: 2.05 and
2.10 (two s, Bl each,=CMe;,), 7.43 (m, H), 7.55 (m, H), and 7.90
(m, 2H) (=CPh), 9.21 (s, br, H, NH). The solubility of the complex
in CDCl; is insufficient to measur&®C{H} and!**Pt NMR spectra at
reasonable accumulation time, while in a better solvent, e.g. DMSO-
ds, this complex is unstable.

[PtC|4{NH=C(Ph)ON=C(C4Hg)} 2] (12) Anal. Calcd for GiHzgN4-
Cl,O.Pt: C, 38.9; H, 3.8; N, 7.6; Cl, 19.1; Pt, 26.3. Found: C, 39.1;
H, 4.0; N, 7.4; Cl, 19.4; Pt, 26.1. FABMS, m/z 635 [M — 3CI]*.

Mp =163°C. TLC on SiQ: R = 0.44 (eluent MgCO). IR spectrum
(selected bands), cht 3274 m-wv(N—H); peaks in thes(C=N) +
»(C=C) area are 1600, 1579, and 1575 s; 356 m-s and 347 m-s
v(Pt=Cl). H NMR spectrum in CDGJ ¢: 1.82 and 2.56 (two m,H
each,=C{CsHg}), 7.41 (“t", Jun 6.9 Hz, H), 7.53 (“t", Jun 6.0 Hz,

1H), and 7.89 (“d”",Jun 6.9 Hz, H) (=CPh), 9.10 (s, br, H, NH).
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Table 1. Crystallographic Data for Table 2. Bond Lengths (A) and Angles (deg) for
trans[PtCly(NH=C(Me)ON=CMe,),] (1) and trans[PtCly(NH=C(Me)ON=CMe,),] (1)2
trans{PtCl{ NH=C(Me)ON=C(CsH10)} 2] (3) Pt—N(1) 2.027(5) N(1)-C(1) 1.268(7)

1 3 Pt—CI(1) 2.314(2) N(2-C(3) 1.269(7)
temp. 200) 200) Qe 13E;) - cEolE)  Ldvan)
A A 0.710 73 0.71073 B :
space group 572/;: él;l&-)m) Ii%cgéNs?z-)iil) N(L#1-Pt—-N(1)  174.7(3) C(1XO(1)-N(2) 113.3(4)
a, - . N(1)#1-Pt—CI(2 93.40(15 C(1yN(1)—Pt 135.1(4
b, A 8.602(2) 12.615(3) N%lg—Pt—CI(Z)( ) 86.50%15% cggwgzg—ou) 108.3§53
c A 12.234(2) 17.844(4) ClI2)-Pt=CIQ)#1 177.94(7) N(L}XC(1)-0(1) 122.6(5)
B, deg 104.34(3) 90 N(1)—Pt—CI(1) 87.34(13) N(1}C(1)-C(2) 126.8(5)
Vv, A3 1811.5(7) 2337.2(9) Cl(2)—Pt—CI(1) 88.97(4)  O(1}C(1)-C(2) 110.6(5)
z 4 4 N(1)—Pt-CI(3) 92.66(13) N(2)C(3)-C(4) 127.5(6)
Pealca glCT? 2.072 1.834 Cl(2)—Pt-CI(3) 91.03(4)  N(FC(3)-C() 115.1(7)
AFt{(Q/IO Ko cmt 33642126 346223 CI(1)—Pt—CI(3) 180.0 C(4¥C(3)-C(5) 117.5(6)
wleb 0.0615 0.0673 a Symmetry transformations used to generate equivalent atoms: #1,
aR — b - 2 2 112 XY, "z

Ri= Y IFol — IFl/Y|Fol. °WRy = [Y[W(Fo> — FA?/ Y [W(F?)?] M2,
\:,vaég’(;z((f':OZ)S—)i_ (0.0526°)F (for 1), w = 1/[0*(F¢?) + (0.049P)? + Table-[s.dicl)\?g Lg?lath)so(,\/i\lg?&:ngl?s(geg) for
. or 3). trans{Pt = e 10)}2 a
- _ Pt—N(1) 2.043(6) C(1)¥C(2) 1.489(12)
SC{*H} NMR spectrum in CDG| d: 177.9 &C{CHg}), 172.0 Pt-CI(2) 2.313(2) C(3)¥C(8) 1.456(10)
(=CPh), 132.1, 130.1, and 127 2CPh; one carbon was not observed), Pt-CI(1) 2.315(2) C(3y-C(4) 1.504(12)
31.7, 30.2, 25.0, and 24.€{Hs). 9Pt NMR spectrum in CDGJ o: 0-C(1) 1.340(8) C(4rC(5) 1.527(14)
—120 (780 Hz). 0—-N(2) 1.461(7) C(55C(6) 1.53(2)
[PtCl 4 NH=C(PhYON=C(CsH10)} 5] (13). Anal. Calcd for GeHaNa- N(1)—-C(1) 1.240(9) C(6)C(7) 1.50(2)
ClO,Pt: C, 40.6; H, 4.2; N, 7.3; Cl, 18.4; Pt, 25.4. Found: C, 40.4;  N(2)-C(3) 1.286(10) C(7C(8) 1.509(13)
H, 4.3; N, 6.9; Cl, 18.0; Pt, 25.0. FABMS, m/z. 699 [M — 2CI]*, D -
663 [M — 3CI]". Mp =169-170°C. TLC on SiQ: R = 0.46 (eluent mg;ﬁ_g;g&% 129:8(2) m&;ggg_g(z) ﬁ%ég))
CHCL). IR spectrum (selected bands), ©m 3230 wy(N—H); peaks N(1)—Pt—CI(2) 93.02) O-C(1)-C(2) 109.0(8)
in the v(C=N) + »(C=C) area are 1630, 1605, and 1585 s; 345 m-s  N(1)#1-Pt-CI(1) 93.2(2) N(2}C(3)-C(8) 116.7(7)
v(Pt=Cl). H NMR spectrum in CDG d: 1.65 (m, H), 1.76 (m, N(1)—Pt—CI(1) 86.8(2) N(2>C(3)-C(4) 126.5(8)
2H), 2.38 (“t", Jun 6.6 Hz, H), and 2.52 (“t",Jun 6.0 Hz, H) (=C- CI(2)—Pt-CI(2) 89.11(7) C(8YC(3)-C(4) 116.7(8)
{CsHid}), 7.42 (“t", Jun 7.5 Hz, H), 7.45 (m, H), and 7.89 (m, B) Cl(2)#1-Pt—CI(1) 90.89(7) C(3}C(4)-C(5) 110.3(9)
(=CPh), 9.22 (s+ d, 2Jpys 36 Hz, H, NH). 3C{H} NMR spectrum N(L)#1-Pt—CI(1)#1  86.8(2)  C(6YC(5)-C(4) 113.9(9)
in CDCls, 6: 172.2 (CPh), 171.1 £C{CsHiq}), 132.0, 130.1, and ~ Cl(1)-Pt=Cl(1)#1  180.0 C(7yC(6)-C(5)  110.0(10)
127.2 &CPh; one carbon was not observed), 31.9, 27.5, 26.6, 25.7, C(1)~O—N(2) 113.0(6)  C(8yC(7)-C(6) 110.4(9)
and 25.0 CsHig). °Pt NMR spectrum in CDGJ ¢: —120 (970 Hz). C(1)-N(1)—Pt 135.0(6) CEYCE)-C(7) 111.9(8)
[PLCl{ NH=C(Ph)ON=C(H)Ph}] (14). Anal. Calcd for GaHoiNe- CE-N@-0 109.5(5)

Cl.O,Pt: C,42.8; H, 3.1; N, 7.1; Cl, 18.1; Pt, 24.8. Found: C, 42.7; a Symmetry transformations used to generate equivalent atoms: #1,

H, 3.5; N, 6.7; Cl, 18.4; Pt, 24.5. All our attempts to detectina FAB  —x, -y + 1, —z + 1.

mass-spectrum any group of peaks which belong to platinum-containing

species failed. The compound has no characteristic melting point. On tions withl < 30(1) were excluded from calculations. Refinement was

heating it decomposes above Z@ TLC on SiQ: R = 0.54 (eluent done by full-matrix least squares based husing the SHELX-93

CHCly). IR spectrum (selected bands), ©m 3254 wy(N—H); peaks packagé® All non-H atoms were treated anisotropically. H atoms

in the v(C=N) + »(C=C) area are 1636, 1613, and 1602 s; 346 m-s were located in a difference Fourier map and refined isotropically. An

v(Pt=Cl). H NMR spectrum in DMSQds, 6: 7.54 (m, H) and 7.93 extinction correction has been applied. Lorentz, polarization, and

("d”, Juww 8.1 Hz, 2H) &CPh), 7.54 (m, 3H) and 7.75 (m,H) absorption corrections were matteCrystal size: 0.30< 0.28 x 0.08

(=CHPh), 9.06 (s, H, =CH-); NH was not observed. Solubility of  [0.42 x 0.30 x 0.10] mm. Tyin and Trax are 0.555 and 0.189 [0.512

the complex in both CDGland DMSO# is insufficient to measure  and 0.119], respectively. Scattering factors are from ref 32. Crystal

13C{*H} and'**Pt NMR spectra at reasonable accumulation time. data are given in Table 1, and bond distances and angles, in Tables2
X-ray Structure Determination of trans[PtCl,(NH=C(Me)- and 3.

ON=CM92)2] (1) and trans-[PtC|4{NH=C(Me)ON=C(C5H10)} 2] (3)

(Note: data for the latter complex are given below in brackets.) Bright- Results and Discussion

yellow plates ofl and prisms of3 were obtained directly from the . . . . . .

reaction mixtures. Diffraction data were collected on an Enraf-Nonius Iminoacylation Reactions. The starting hypothesis for this

CAD 4 [Syntex P} diffractometer. Cell parameters for both complexes WOk is that the addition of oximes to metal-bound nitriles
were obtained from centered reflections wittbetween 10 and 3 should be facilitated in the case of strong electrophilic activation
Range ofhkl: h= —20t0 20,k =010 10,l = 0to 14 h= 0 to 12, of RCN species. The latter property could be, in particular,
k= 0to 14,1 = 0 to 20]. Standard reflections were measured every reached by introducing acceptor groups R to RCN, use of
60 min and showed practically no change with tirdel¢6). Diffrac-
tometer data were processed by the program PR®Rith profile (30) Sheldrick, G. M.SHELX-93 University of Gdtingen: Gitingen,
analysis of reflections. The structures were solved by means of Fourier Germany, 1993. )

synthesis based upon the Pt-atom coordinates obtained from the(31) Axelrud, L. G.; Grin, Yu. N.; Zavalii, P. Yu.; Pecharsky, V. K;

. . _ Fundamensky, V. S. CSD-universal program package for single crystal
Patterson synthesis using SHELXTL pack&yeAfter that, all reflec and/or powder structure data treatmes@ollected Abstracts, XIith

European Crystallographic MeetingMoscow, Aug 1989; USSR

(28) Strel'tsov, V. A.; Zavodnik, V. EKristallografia 1989 34, 1369. Academy of Sciences: Moscow, 1989; p 155.

(29) Sheldrick, G. M.SHELXTL User Manualrev. 3; Nicolet XRD (32) International Tables for X-ray CrystallographiKynoch Press: Bir-
Corp.: Madison, WI, 1981. mingham, U.K., 1974; Vol. IV.
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Scheme 1. Iminoacylation of the Oximes
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supporting ligands with pronounced-acceptor properties,
increasing the overall positive charge on a complex ion, and
application of metal ions in the high and highest oxidation states.

Recently two of us found that the addition of MHo
coordinated nitriles in [PtG(MeCN),] (n = 2, 4) proceeds 10
times faster in the platinum(lVV) compound as compared to the
appropriate platinum(ll) comple®®. Moreover, electrophilic
activation of acetonitrile by platinum(lV) ion is such that this
ligand is subject to facile two-step hydrolysis leading té'[Pt
NH; complexes and MeC#1.2* These experimental observa-
tions stimulated our current studies on the addition of oximes
to platinum(lV)-bound nitriles. We have found that the reaction
of ketoxime or aldoxime with the platinum(lV) complexians
[PtCI4(RCN),] (R = Me, CH;Ph, Ph) proceeds under relatively
mild conditions to yield stable iminoacyl compounttans
[PtCIy(NH=C(R)ON=CRiRy)2] (R = Me: Ry = R, = Me, 1;
Rle = C4H8, 2; Rle = C5Hlo, 3; R1R2 = (H)Ph,4; Rle =
(H)CeH4(OH)-0, 5. R = CH,Ph: R = R, = Me, 6; RiR, =
C4H8, 7. RiR, = C5H;|_o, 8; RiR, = (H)Ph,g; RiR, = (H)C6H4-
(OH)-0, 10. R=Ph: R = R; = Me, 11; RiR, = C4Hg, 12
RiR; = CsHig, 13; RiR2 = (H)Ph, 14), and these results are
reported in paragraphs that follow.

On treatment of the nitrile-based platinum(lV) complexes
trans[PtCI,(RCN),] with the oximes in MeCN (R= Me) or
CHCI;3 (R = CHyPh, Ph) at 5560 °C the reactions were
completed in ca. 10 min. The iminoacyl complexess [PtCls-
(NH=C(R)ON=CRR);] (1—14) were isolated in 9695%
yields. Elemental analyses, FAB-MS (see Experimental Sec-
tion), IR andH, 13C{1H}, and1%Pt NMR spectra, and X-ray
data forl and 3 (see below) agree well with the proposed
structure of Pt(IV) complexes with two newly formed ligands
(Scheme 1).

The process is metal-mediated; e.g., interactiortrahs
[PtCly(MeCN),] and the oximes iracetonitrile as a salentled
almost quantitatively to the metal-bound iminoacylated oximes
despite incomparably higher concentration of free MeCN. The
IH NMR experiment shows that neither MeCN nor PhCN and
PhCHCN react with the oximes under the reaction or even more
harsh (56°C, 10 d) conditions, and this also supports the idea
of the metal-mediated reaction. On the basis of these experi-
ments, we suggest a similar reaction path for the additions with
bothtrans[PtCly(MeCN),] andtrans[PtCIl,(RCN),] (R = CH,-

(33) (a) Kukushkin, Yu. N.; Aleksandrova, E. A.; Pakhomova, T. B.;
Vlasova, R. AZh. Obshch. Khiml994 64, 705. (b) Kukushkin, Yu.
N.; Aleksandrova, E. A.; Pakhomova, T. Bh. Obshch. Khim1994
64, 151.

(34) Kukushkin, V. Yu.; Zenkevich, I. G.; Belsky, V. K.; Konovalov, V.
E.; Moiseev, A. |.; Sidorov, E. Olnorg. Chim. Actal989 166 79
and references therein.
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Ph, Ph). Complexes are presumably formed by nucleophilic
attack of the oxime oxygen on the highly electrophilically
activated carbon atom of the organonitrile. Previously, the
additions of such protic nucleophiles as wathydroxide,
alcohols, sp-amines?2235s-amines??® and mercaptais to
coordinated RCN species were reported.

IR and NMR Spectroscopic Results. Comparison of IR
spectra of all the products with that of the starting materials
shows disappearance of the= stretching vibrations at ca.
2340 cntl. In 1—4 appearance of the two strongfC=N)
vibrations at ca. 1660 and ca. 1625 ¢hia new medium-
intensity band at ca. 1190 crhwhich might be attribute@§2to
»(C—0), and, eventually, appearance of-N stretching vibra-
tions which emerge at 3278300 cnT! were observed. For
5—14 attribution of¥(C=N) andv(C—O) peaks is less obvious
because of overlapping with bands due to phenyl ring(s).

Both IH and 3C{!H} NMR spectra of the iminoacyl
platinum(lV) compounds show typical patterns from the amidine
and oxime moieties of the ligands. HC{!H} NMR spectra,
the chemical shifts of the oxime=NC carbon show a relatively
high variation (155.6178.2 ppm) due to different environments
introduced by the substituents BRnd R. The amidine carbon
shows the least variation in a fairly narrow range (172L@4.4
ppm). InH NMR spectra, the chemical shifts of the NH
protons also fall in a comparatively narrow range, independent
from the solvent (8.399.22 ppm);2Jpw (ca. 28-36 Hz) was
observed in some cases. This observation indicates similar
overall structures in all the compounds and confirms the
existence of a, albeit weak, hydrogen bond between the amidine
hydrogen and oxime nitrogen in the ligakeconformation not
only in the solid state (see below) but also in solution.

For the compound$—5 derived fromtrans[PtCl,(MeCN),],
theH-methyl resonance appears in a very narrow range {2.61
2.85 ppm) and occasionally showdJa coupling (3.3 Hz for
3). The!®Pt NMR spectra show in general a broad signal of
a half-height peak width of 780970 Hz due to the nonresolved
coupling to the!“N nuclei, except for compoungl in which a
quintet with a coupling constanthesgey of 220 Hz was
observed. The chemical shift range €80 to —202 ppm is
similar to that of complexes of the type [Pi@mine}]3° or
platinum(IV) porphyrins®¢ No evidence for &-conformation
can be derived from the NMR data.

X-ray Structure Determinations. Structures of compound
1 and 3 were determined by X-ray single-crystal diffraction.
The coordination polyhedron of both and 3 is a slightly
distorted octahedron (Figures 1 and 2).

In 1, the Pt atom is situated on a 2-fold axis, while3ifit is
in the center of symmetry. The two iminoacyl ligands in both
1 and3are in a trans configuration which is the thermodynami-

(35) (a) Michelin, R. A.; Mozzon, M.; Bertani, Eoord. Chem. Re 1996
147, 299. (b) Storhoff, B. N.; Lewis, H. GCoord. Chem. Re 1977,
23, 1. (c) Endres, H. IlComprehensie Coordination ChemistryG.,
Wilkinson, R. D., Gillard, J. A., McCleverty, Pergamon Press: Oxford,
U.K., 1987; Vol. 2, p 261. (d) Sharpe, A. Ghe Chemistry of Cyano
Complexes of the Transition Metalscademic Press: London, 1976.
(e) Hay, R. W. InReactions of Coordinated LigandBraterman, P.
S., Ed.; Plenum Press: New York, 1989; Vol. 2, p 280. (g) Kukushkin,
Yu. N. Reactiity of Coordination Compoung&himiya: Leningrad,
1987; p 145 (in Russian). (h) Constable, E. Metals and Ligand
Reactvity. An Introduction to the Organic Chemistry of Metal
ComplexesVCH: Weinheim, Germany, 1995; p 65. (i) Parkins, A.
W. Platinum Met. Re. 1996 40, 169.

(36) (a) Bellamy, L. JThe Infrared Spectra of Complex Molecyl@sd
ed.; Methuen: London, 1996. (b) Hope, E. G.; Levason, W.; Powell,
N. A. Inorg. Chim. Actal986 115 187. (c) Milgrom, L. R.; Zuurbier,
R. J.; Gascoyne, J. M.; Thompsett, D.; Moore, BPGlyhedron1994
13, 209.
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Figure 1. ORTEP drawing otrans[PtCl,(NH=C(Me)ON=CMe,),]
(1) with atomic numbering scheme.

Figure 2. ORTEP drawing ofrans[PtCl{ NH=C(Me)ON=C(GsH10)} 2]
(3) with atomic numbering scheme.

cally stable form for metals in high oxidation stdfeThe values
of the PtCl bond distances (2.312.32 A) agree well with
previously characterized platinum(lV) chloride compouffs.
In the iminoacyl ligands in theiE-conformation, values of the

Kukushkin et al.
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Figure 3. E-conformation &) andZ-conformation ) of the simplified
ligand.

It might be perhaps reasonable to assume that the formation
of the NH--N bond in [PtH-NH=C(R)ON=CR;R, species
might be a reason for their one-end rather than bidemate
coordination to platinum(lV). To clarify the influence of the
hydrogen bond on the stabilization of the one-end-coordinated
iminoacyls, calculations on a model compoundCHN—O—
CH=NH,", were performed, using the program GAMESS-
(US)#2 In this model, all substituents including the platinum
site were replaced by hydrogens. The stretcivéolm, without
a possibility to form the=NH---N hydrogen bond, was
compared with the hydrogen-bondédform (Figure 3), em-
ploying a doublet basis sef?2 with d-functions at the heavy
atoms.

The geometry optimization led to stationary points with no
imaginary frequencies in both cases. No other energy minima
were found for conformations obtained by rotation around the
C—0 bond. The hydrogen-bonded form turned out to be 1.1
kcal/mol more stable, a quite low value. In comparison with
the X-ray structure results, the-NN distance is well reproduced
in the model (2.609 A vs 2.605 A i), as well as the general

two C=N bonds are almost identical and correspond to the mean tendencies in the NC—O—N—C core. Although the model

values of the &N double bonds® All other bonds and angles
are normal and perfectly agree with values of bond lengths in
the structure of th&l-acylamidinium salt’Pr(H)N=C(Ph)ON=
CMey][ShClg], where theE-conformation was also observeéd.
Hydrogen Bonding and Calculations. The structures of

and 3 were determined with relatively high accuracy; H

makes significant simplifications, in particular replacing plati-
num with hydrogen, the calculated values for the distances and
angles of the core of heavy atoms remain in the rangeraif3

the observed ones. In detail, the model distinguishes th C
bond lengths more (1.256 and 1.287 A vs 1.268(7) and 1.269-
(7) Ain 1) and suggests a somewhat shorter®bond (1.420

coordinates are found from difference syntheses and wereVS 1.454(6) A in1). With respect to the hydrogen bond of the

refined. The data obtained indicate intramolecular hydrogen
bonding between imino hydrogen and uncoordinated oxime
nitrogen. Indeed, the HN(1)C(1)O(1)N(2) skeletons are planar
with maximum deviation 0.006 A for the C(1) atom Inand
0.040 A for the C(1) atom ir8. In both1 and3, the H atom

is turned toward the lone pair of the N atom. Distances N(1)
--N(2), and N(1}-H, N(1)H---N(2) are 2.605, 0.74, and 2.20
A for 1and 2.592, 0.71, and 2.25 A 8 respectively; N(1)
H---N(2) angles are 115 and 1% Xorrespondingly. Values of
the van der Waals radii for H and N (1.201.55= 2.75 A49)

and some reported ‘NN (2.94-3.15 A) and H-:N (2.20 A)
distances in the case of NHN bonding? also support this
conclusion. In the context of the hydrogen bond observation
in 1 and 3, it is worthwhile to mention the results of X-ray
structure determination &-['Pr(H)N=C(Ph)ON=CMe;][SbCld],
where théPr(H)N= hydrogen was calculatéd. The existence

of the N-acylamidinium in theE-conformation is believed to

be a result of the H-bonding.

(37) Kukushkin, V. Yu.Zzh. Neorg. Khim1988 33, 1905;Russ. J. Inorg.
Chem. (Engl. Transl.}988 33, 1085.

(38) (a) Allen, F. H.; Kennard, O.; Watson, D. G.; Brammer, L.; Orpen,
A. G.; Taylor, R.J. Chem. Soc., Perkin Trans1887, S1. (b) Orpen,
A. G.; Brammer, L.; Allen, F. H.; Kennard, O.; Watson, D. G.; Taylor,
R. J. Chem. Soc., Dalton Tran$989 S1.

(39) Glocker, M. O.; Shrestha-Davadi, P. B.} ¢fler-Krischun, J.; Hof-
mann, J.; Fischer, H.; Jochims, J.Chem. Ber1993 136, 1859.

(40) Bondi, A.J. Phys. Chem1964 68, 441.

(41) Wells, A. F.Structural Inorganic Chemistrnbth ed.; Oxford University
Press: Oxford, U.K., 1986.

model @ in Figure 3), the N-H distances are calculated to be
1.004 and 2.298 A, respectively, with ai¥---N angle of 96.5.

This means that the hydrogen bond must be relatively weak,
compared with the ideal situation where both donor atoms and
the hydrogen are almost on a straight line. In fact, to get
energies which allow for comparison, this ideal situation was
approximated by calculating 8=NH---H—NH=CH," (with

an ideal N-H---N hydrogen bond) and comparing it with€=
NH:--CH;=NH," (where the NH and CH groups are in the
vicinity and do not allow for a N-H--+N hydrogen bond, leading

to a N—N distance of 3.998 A and a-€H---N angle of 171.3).

The hydrogen-bonded species has-aNNdistance of 2.832 A
and N-H distances of 1.042 and 1.790 A with an-N--N
angle of 177.0. For the two N-H bonds, the bond order
analysis gives values of 0.590 and 0.169, respectively, whereas
the bond order in the hydrogen bond of the model compaund
in Figure 3 is 0.739 for the shorter bond and below the
calculation threshold of 0.05 for the longer one. The energy
difference between the two forms {&=NH:--H—NH=CH,"

(42) (a) Schmidt, M. W.; Baldridge, K. K.; Boatz, J. A.; Elbert, S. T;
Gordon, M. S.; Jensen, J. H.; Koseki, S.; Matsunaga, N.; Nguyen, K.
A.; Su, S. J.; Windus, T. L.; Dupuis, M.; Montgomery, J.JAComput.
Chem.1993 14, 1347.

(43) (a) Dunning, T. H., Jr.; Hay, P. J. Methods of Electronic Structure
Theory Shaefer, H. F., Ill, Ed.; Plenum Press: New York, 1977; p 1.
(b) Branden, C.; Tooze, Itroduction to Protein StructureGarland
Publishing: New York, London, 1991; p 262 f. (c) Kyte Structure
in Protein ChemistryGarland Publishing: New York, Londo©995
p 159 ff.



Iminoacylation

and HC=NH---CH;=NH;") is 6.5 kcal/mol, indicating a strong
hydrogen bond compared with the low value of 1.1 kcal/mol
of the compound modeling the platinum complexes. Of course,

Inorganic Chemistry, Vol. 37, No. 25, 1998517

imines formed fairly stable platinum(ll) complexes which were
isolated and characterized. In addition, amidine complexes of
platinum(IV) are stable although the ligand coordination mode

these values have to be interpreted with care since the calculain those complexes is yet uncleédr (iii) It has recently become

tions are for the gas phase, not including any solvent effects.
Despite this limitation, the value of 6.5 kcal/mol for an ideal
hydrogen bond compares well with experimental values deter-
mined for simple amine dimers and in proteins (generally
nonideal geometries), e.g. 3:4 kcal/mol for hydrogen bonds

in charged specieg§bc

The above calculations indicate that the hydrogen bond is
weak and hardly responsible for stabilization of the one-end
coordination of iminoacyls. We believe that another reason for
the stabilization is the expected instability of cationic Pt(IV)
complexes which should be formed in the cas®&lgfligation
of NH=C(R)ON=CR;R; to the central atom. Indeed, cationic
species with sN-donors are quite rare in the platinum(lV)
chemistry*

Concluding Remarks. Newly formed iminoacyl ligands in
the platinum(lV) complexes exhibit an exceptional stability
toward hydrolysis. All syntheses were done in nondried
solvents, and products were isolated in high yields. In addition,
the complexes remain intact in acetaeand methanoty
containing 5% deuterium oxide for 1 week at room temperature
and only then slowly start to decompose giving acetic acid and
2-propanone oxime among other unidentified hydrolysis prod-
ucts. In our opinion, such a resistance of the platinum(lV)
complexedrans[PtCly(NH=C(R)ON=CR;R),] to hydrolysis
is surprising from at least three viewpoints: (i) Quadruple
charged platinum(IV) ion provides electrophilic activation of
the nitrile carbon expressed in its enhanced reactivity toward
nucleophiles in general and toward watéydroxide in par-
ticular243445 |t would be perhaps reasonable to assume a similar
high susceptibility of (imine)platinum(lV) species in the hy-
drolysis. Indeed, imines as, for example, NRRQHR are
subject to fast hydrolysis that occuesen in platinum(ll)
complexesn mild reaction condition4® (ii) Imine ligands,
especially those that contain donor groups, for example #&=(H)
CMe,, exhibit high reactivity in both hydrolysis and polymer-
ization#748 Stability of such species can be reached by
introducing acceptor substituents to the carbon, for instance
N(H)=CPh.*" In our case, imines NHC(Me)ON=CR;R;,
with the two donor substituents at the carbon represent a
distinctive subclass of stable imines. Previously only alkoxy-,
NH=C(OR)R,* and amino-, NH=C(NHy)R 5% substituted

(44) (a) Cotton, S.Chemistry of Precious MetglsChapman & Hall:
London, 1997. (b) Greenwood, N. N.; Earnshow Ghemistry of the
ElementsPergamon Press: Oxford, 1994; p 1339. (c) Davies, J. A.;
Hockensmith, C. M.; Kukushkin, V. Yu.; Kukushkin, Yu. Bynthetic
Coordination Chemistry: Theory and Practic&/orld Scientific:
Singapore, 1996. (d) Hartley, F. Rhe Chemistry of Platinum and
Palladium Applied Science Publishers: London, 1973. (e) Belluco,
U. Organometallic and Coordination Chemsitry of Platinuca-
demic Press: London, 1974.

(45) Paul, P.; Nag, Klnorg. Chem 1987, 26, 1586.

(46) Cross, R. J.; Davidson, M. F.; Rocamora, MChem. Soc., Dalton
Trans 198§ 1147.

(47) Nitta, M.; Sasaki, |.; Miyano H.; Koboyashi, Bull. Chem. Soc. Jpn.
1984 57, 7, 3357.

(48) Langenbahn, M.; Stoeckli-Evans, H.;sStFink, G Hely. Chim. Acta
1991, 74, 549.

(49) Prenzler, P. D.; Hockless, D. C. R.; Heath G.Ihorg. Chem 1997,

36, 5845.

knowr?? that purely organic materials, e.g. the nitrilium salts
R;—C=N*—R;, react with 2-propanone oxime to furnish the
adducts RH)N*t=C(R;)ON=CMe; as temperature- and mois-
ture-sensitive compounds. Furthermore, treatment of the nitri-
lium salt [MeG=NTEt][BF4]°! or trichloroacetonitrilé®? which
contains a strong acceptor G@roup, with aldoximes RCH
NOH brings about easy conversion of the parent materials to
RC=N and MeCE&EO)NHEt and CICC(E=O)NH,, respec-
tively.51 These reactions proceed via intermediate formation
of unstable addition products, e.g. EH#C(Me)ON=C(H)R or
HN=C(CCkL)ON=C(H)R 53

Comparison of our results with those indicated in caseis
shows that coordination of the iminoacyl ligands to platinum-
(IV) ion leads to stabilization of potentially unstable species.
We hope that the discovery of platinum(lV)-stabilized imino-
acylated oximes might be interesting fayordination chemistry
in modeling elusive monodentate imine ligafffs and for
organic chemistryas models of highly unstable intermediates
in a nitrilium ion catalyzed Beckmann rearrangem&nsb.
Factors determining stability of [*{—NH=C(Me)ON=CR;R,
and similar species, biological investigations of the iminoacyl
complexes$? extending the reaction described here to other metal
nitrile complexes, to other hydroxylamine derivativéand also
to other nucleophiles are under way in our group.
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