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[2 + 3] Cycloaddition of Nitrones to Platinum-Bound Organonitriles: Effect of Metal
Oxidation State and of Nitrile Substituent

Introduction

In organic chemistry, transformations of organonitriles play
an important role in both laboratory and industry due to their
chemical versatility. In particular, the addition of electropHiles
or nucleophile$ 11 to the G=N triple bond offers an attractive
route for creation of novel €C, C—N, and C-O bonds. Among
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The ligated benzonitriles in the platinum(ll) complex [FAhCN}] undergo metal-mediated [2 3] cycloaddition
with nitrones~ONT(R%)=C(R})(R?) [RYR%¥R3 = H/Ph/Me, Hp-MeCsH4/Me, H/Ph/CHPh] to give A*1,2,4-

I 1
oxadiazoline complexes, [PtN=C(Ph)O-N(R®—-C(RY)(R?},] (2a 4a 6ad), as a 1.1 mixture of two
diastereoisomers, in 6675% yields, while [PtG\MeCNY)] is inactive toward the addition. However, a strong
activation of acetonitrile was reached by application of the platinum(lV) complex{fRIECN),] and both [PtCY-

I 1
(RCN)] (R = Me, Ph) react smoothly with various nitrones to give [REGFC(R)O—N(R%)—C(RY)(R?)}2]

[ 1
(1b—6b). The latter were reduced to the corresponding platinum(ll) complexes{/REIC(R)O—N(R3)—C-
(RYH(R)},] (1a—6a) by treatment with PhCENHOH, while the reverse reaction, i.e. conversionlaf-6a to

I 1
1b—6b, was achieved by chlorination with £IThe diastereoisomers of [PEEN=C(R)O—-N(R%)—C(RY)(R?)} ]
(1a—64a) exhibit different kinetic labilities, and liberation of th&-1,2,4-oxadiazolines by substitution with

1,2-bis(diphenylphosphino)ethane (dppe) in CP@bceeds at different reaction rates to give free@(R)O—

- 1

N(R3)—C(RYH(R?) and [PtC(dppe)] in almost quantitative NMR yield. All prepared compounds were characterized
by elemental analyses, FAB mass spectrometry, and IRMnd3C{'H}, and 1°*Pt (metal complexes) NMR
spectroscopies; X-ray structure determination of the fitdt1,2,4-oxadiazoline)Pt(Il) complexes was performed

for (SS/(RR)-rac-[PtCL{N=C(Me)O-N(Me)—C(H)PH o] (1a) (@ = 9.3562(4)b = 9.8046(3) c = 13.1146(5)
A; o= 76.155(2) 3 = 83.421(2),y = 73.285(2); V = 1117.39(7) &, triclinic, P1, Z = 2), (R.S)-mese[PtCl-

(N=C(Ph)O-N(Me)—C(H)Ph}] (2a) (a = 8.9689(9),b = 9.1365(5),c = 10.1846(10) Ao = 64.328(6),
B = 72.532(4),y = 67.744(6; V = 686.82(11) &; triclinic, P1, Z = 1), (S9/(RR)-rac-[PtCL(N=C(Me)O—
N(Me)—C(H)(p-CsHaMe));] (3a) (a = 11.6378(2)b = 19.0767(7)c = 11.5782(4) A;8 = 111.062(2; V =

2398.76(13) & monoclinic,P2;/c, Z = 4), and @S)/(R,R)-rac—[PtCI2(|\||=C(Me)O—N(CHzPh)—b(H)Phg] (5a)
(a=10.664(2)b = 10.879(2),c = 14.388(3) A;o. = 73.11(3),8 = 78.30(3),y = 88.88(3}; VV = 1562.6(6) &;
triclinic, P1, Z = 2).

the nucleophiles used, much attention has been drawn to
additions of water to RCN to give carboxylic acids or amiéiés,
alcohols to produce iminoethers or estersamines to give
amidines? and also compounds exhibiting significant-&
acidity to form the new & C bond due to the additich:}! One

of the main problems encountered in reactions of nucleophilic
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Addition of Nitrones to Pt-Bound Organonitriles

addition is insufficient electrophilic activation even by very
strong electron-accepting groups R at RCN, e.gCCN, to
perform the addition, and numerous examples of limitations of
so-called pure organic chemistry in this field are illustrati#é®
These difficulties, however, can be overcome with the use of
metal ion8—sometimes even in low-oxidation-staitsas
extremely strong activators toward nucleophilic attack. This
activation can result in enhancement of the rate of the addition
commonly in the range of £010°1” (and occasionally to
10'8 29, Moreover, metal-mediated processes in many instances
allow the performance of certain reactions which are not feasible
without the involvement of metal ions.

Our recent results in the field of RCN ligands reactivity are
relevant to (i) the observation of the fast and high-yield reaction
between the platinum(lV) complexes [PIE&CN),] and oximes,
RIR2C=NOH ¢ anduvic-dioximes, HON={ spacer=NOH (spacer
= C(Me)C(Me), G C4Hg} C, C[CsH1g} C, { CgH12} C) 2" which
led to the isolation of unusual iminoacylated [or (alkylidene-
aminooxy)imine] compounds [Ptg&NH=C(R)ON=CR'R?),]
or novel types of metallaligands [PYINH=C(R)ON=
{spacef=NOH),], respectively, (i) the extension of the imi-
noacylation reaction involving Pt(IV) compounds to Re@¥)
and Rh(l11¥?3%organonitrile complexes, and (iii) the establish-
ment of an unprecedented Agor ClZ™-catalyzed coupling of
dialkylcyanamides with oximes at a platinum(ll) centeOur
interest in further exploring the metal-mediated reactions of
organonitriles was recently sparked by the observation of a facile
[2 + 3] cycloaddition between acetonitrile ligands in the highly
reactive platinum(lV) complex [Pt@IMeCN),] and various
nitrones of the type ONT(R%)=C(R})(R?) that gives-due to
Pt(IV)-assisted cycloaddition (Scheme-W*-1,2,4-oxadiazoline
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Scheme 1. [2 + 3] Cycloaddition of Nitrones to Pt(IV)-
Bound Acetonitrile Ligands
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[ 1
complexes [PtG{ N=C(Me)O-N(R3)—C(RY)(R?)},], as a 1:1
mixture of two diastereoisomers, in good to almost quantitative
yields3?
Moreover, the liberation of the newly formed ligands by

[ 1
reaction of [PtC{ N=C(Me)O—N(R3)—C(RY)(R?)},] with py-
ridine was performed, and that opened up a routA4d,2,4-
oxadiazoline heterocyclic species whose synthesis and chemistry
are very little developed. We anticipated the mild reaction
conditions of the [2+ 3] cycloaddition to be a viable synthetic
pathway for the preparation of that type of metal-bound
heterocycles. However, the precise role of the metal oxidation
state on the control of the reactivity and/or the effect of
substituents R at the [PtNCR center were not completely
understood and we felt that further reactivity studies on the [2
+ 3] cycloaddition of nitrones to metal-bound nitriles deserved
additional efforts.

In the framework of our research program on the reactivity
of organonitrile complexé3 42 and as an extension of our
previous work2 on the [2+ 3] cycloaddition, it was decided
to examine whether the cycloaddition is peculiar for platinum-
(IV) compounds or it represents a more general type of reaction
of nitrones and nitrile metal complexes and also to verify factors
affecting the addition. For achieving that goal, we addressed
for the current work (organonitrile)Ptomplexes and compared
their reactivity toward the cycloaddition with that of the
corresponding platinum(lV) compounds. It has been found that,
for the highly reactive platinum(lV) complexes [P§FRCN)],
the cycloaddition can be performed under mild conditions
starting even from a very unreactive organonitrile bearing an
electron-donor substituent, e.g.-R Me, while for the much
less reactive organonitriles in platinum(ll) complexes [RtCI
(RCNY),] the cycloaddition occurs only in the case of the
organonitrile with an electron-acceptor substituent, i.es Rh.
Furthermore, it was observed that Pt(ll)-bourd-1,2,4-
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Table 1. Crystallographic Data forac-1a, mese2a, rac-3a, andrac-5a
rac-la mese2a rac-3a rac-5a
chem formula G()H24N4C|202Pt C30H23N4C|202Pt 022H23N4C|202Pt C32H32N4C|202Pt
fw 618.41 742.54 646.46 770.60
temp, K 120 120 120 293
A 0.710 73 0.710 73 0.710 73 ~0.71073
space group P1(No. 2) P1(No. 2) P2;/c (No. 14) P1 (No. 2)
a, 9.3562(4) 8.9689(9) 11.6378(2) 10.664(2)
b, A 9.8046(3) 9.1365(5) 19.0767(7) 10.879(2)
c A 13.1146(5) 10.1846(10) 11.5782(4) 14.388(3)
a, deg 76.155(2) 64.328(6) 90 73.11(3)
B, deg 83.421(2) 72.532(4) 111.062(2) 78.30(3)
y, deg 73.285(2) 67.744(6) 90 88.88(3)
vV, A3 1117.39(7) 686.82(11) 2398.76(13) 1562.6(6)
VA 2 1 4 2
pealca glcn? 1.838 1.795 1.790 1.638
w(Mo Ka), mnmr? 6.541 5.338 6.098 4.696
R2 0.0232 0.0294 0.0316 0.0511
WRZP 0.0520 0.0639 0.0664 0.1208

ARy = 3 [IFol = IFell/XIFol. ®WRz = [Y[W(Fo? — F)?/ 3 [W(Fo?)7] >

oxadiazolines can be liberated by a novel route, based on

Table 2. Bond Lengths (A) and Angles (deg) foac-1a

substitution with 1,2-bis(diphenylphosphino)ethane (dppe) or Pt(1)-CI(1) 2.3019(10) N(1A)C(1A) 1.477(5)
with PPh, and all these results are reported herein. EI&)):I(\I:I((ll)A) i'ggg?é)lo) H((;?Z(Cl()ZA) i'igg((?)
. . Pt(1-N(1A) 2.015(3) N(2)-C(3) 1.476(6)
Experimental Section O(1)-N(2) 1.501(5) N(2A)»-C(1A) 1.490(5)
Materials and Instrumentation. Aldehydes and\-alkylhydroxy- 88%)9&'2()2 A) 11 fgg((g)) 21((%?2:—((51()3& 12%((2))
lamines were purchased from Aldrich. Solvents were obtained from  5(14)—_c(2a) 1'.342(5) C(1AY-C(4A) 1:505(5)
commercial sources and used as received. Nitrones were synthesized N(1)—C(1) 1.492(5) C(2)C(10) 1.473(6)
by condensation of the corresponding aldehyde, iadkylhydroxy- N(1)-C(2) 1.273(5) C(2A)C(10A) 1.462(7)
lamine, according to the published methd&éi$he complexedb, 3b,
5b,32 [PtCL(RCN),] (R = Me, Ph)2 and cis-/trans[PtCl,(PhCN}]44 giﬁiiﬁiﬁiﬁ'&” 1;232% ggw(ﬁ()z—s(_s)c ) i(l)gg((%)
were prepared as previously described. C, H, and N elemental analyse%l(l)fpt(lyN(lA) 91'44(8) O(1A)FN(2A)—C(3A) 103'1(3)
Wfare_carrled out by the Microanalytical Service of the Instituto Superior CI(1A)—Pt(1)-N(1) 91.31(8) C(LAFN(2A)-C(3A)  112.4(4)
Técnico. Melting points were determined on a Koflgr table. For TLC, Cj(1A)—Pt(1-N(1A)  90.34(8) N(1}C(1)-N(2) 103.7(3)
Merck UV 254 SiQ plates have been used. Positive-ion FAB mass N(1)—Pt(1)-N(1A) 175.60(11) N(13C(1)-C(4) 110.8(3)
spectra were obtained on a Trio 2000 instrument by bombarding N(2)—0(1)—C(2) 106.2(3) N(2)-C(1)-C(4) 112.9(3)
3-nitrobenzyl alcohol (NBA) matrixes of the samples with 8 keV (ca. N(2A)—O(1A)—C(2A) 106.6(3)  N(1A)-C(1A)—N(2A) 104.1(3)
1.28 x 10'5 J) Xe atoms. Mass calibration for data system acquisition P(1)~N(1)—C(1) 119.3(2)  N(1AyC(1A)-C(4A)  112.0(3)
was achieved using Csl. Infrared spectra (40000 cnT?) were Pi(1-N(1)-C(2) 132.3(2)  N(2AyC(IA)-C(4A)  112.1(3)
recorded on a Bio-Rad FTS 3000MX instrument in KBr pelléks, gt(ll)_NN(ll);E(é)lA iggg(g) 8(?8(2):2(% 111156%3(33)
BC{H}, 3*P{'H}, and!®*Pt NMR spectra were measured on a Varian PtEl);Ngl Agfcgz Ag 129.68 N((1;CEZ;70210§ 128.3§4g
Unity 300 spectrometer at ambient temperatéifé.chemical shifts are C(1A)-N(1A)—C(2A) 108.8(3)  O(1A}C(2A)-N(1A) 115.5(4)
quoted relative to 80% PO, = 0 ppm.1%Pt chemical shifts are given O(1)-N(2)—C(1) 102.5(3)  O(1AYC(2A)—C(10A) 116.1(4)
relative to aqueous #PtCly] = —1630 ppm, with half-height line width O(1)-N(2)—C(3) 103.7(3)  N(1AY-C(2A)—C(10A) 128.4(4)

in parentheses.

X-ray Structure Determination of rac-5a. Yellow prisms ofrac-
5a were obtained by slow evaporation of a dichloromethane/acetone
mixture. Diffraction data were collected on an Enraf-Nonius CAD 4
diffractometer. Cell parameters were obtained from 24 centered
reflections withd between 11 and 138°. Rangeldl: h= —13to 13;
k=0to 12;| = —16 to 17. Standard reflections were measured every
60 min and showed practically no change with tirel¢o). Diffrac-
tometer data were processed by the program PRO®ORith profile
analysis of reflections. The structure was solved by means of Fourier

located in a difference Fourier map and refined isotropically. An
extinction correction was not applied. Lorentz, polarization, and
absorption corrections were matfeScattering factors were from ref
49 Crystal data are given in Table 1, and bond distances and angles in
Table 5.

X-ray Structure Determinations of rac-1a, mese2a, andrac-3a.
Pale yellow blocks ofac-1a and pale yellow needles ofiese2a and
of rac-3awere grown by diffusion of diethyl ether into GEI, solutions
of the corresponding complexes. X-ray diffraction data&ar1a, mese
2a, andrac-3awere collected with a Nonius KappaCCD diffractometer

synthesis based upon the Pt-atom coordinates obtained from theysing Mo Ka. radiation ¢ = 0.710 73 A) and the-/w-scan orp-scan

Patterson synthesis using SHELXTL packé&gfter that, all reflections
with | < 20(l) were excluded from calculations. The refinement was
done by full-matrix least squares based Fhusing the SHELX-97
packagée’ All non H-atoms were treated anisotropically. H atoms were

(43) Houben-Weyl, Methoden der Organischen Chertigethods of
Organic Chemistry, 4th ed.; Thieme Verlag: Stuttgart, Germany,
1990; Vol. E14b, part 2, p 1372.

(44) Hartley, F. R.The Chemistry of Platinum and PalladiurApplied
Science Publishers: London, 1973.

(45) Strel'tsov, V. A.; Zavodnik, V. EKristallografia 1989 34, 1369.

(46) Sheldrick, G. M.SHELXTL User Manualrev. 3; Nicolet XRD
Corp.: Madison WI, 1981.

(47) Sheldrick, G. MSHELXL-97, Program for Crystal Structure Refine-
ment; University of Gdtingen: Gitingen, Germany, 1997.

data collection mode with a Collé€tcollection program. Denzo and
Scalepack programs were used for cell refinements and data reduction.
A multiscan absorption correction, based on equivalent reflections

(48) Axelrud, L. G.; Grin, Yu. N.; Zavalii, P. Yu.; Pecharsky, V. K
Fundamensky, V. S. CSD-universal program package for single crystal
and/or powder structure data treatme@bllected Abstracts, Xllth
European Crystallographic Meetindloscow, August 1989; USSR
Academy of Sciences: Moscow, 1989; p 155.

(49) International Tables for Xay Crystallography Kynoch Press: Bir-
mingham, U.K., 1974; Vol. IV.

(50) Collect data collection softwaréonius: Delft, The Netherlands, 1999.

(51) Otwinowski, Z.; Minor, W. InMethods in Enzymology¥olume 276
Macromolecular CrystallographyCarter, C. W., Jr., Sweet, R. M.,
Eds.; Academic Press: New York, 1997; Part A, pp 3826.
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Table 3. Bond Lengths (A) and Angles (deg) fonese2a? Table 5. Bond Lengths (A) and Angles (deg) foac-5a
PtCI(1) 2.3085(14) N(1>C(2) 1.281(8) PtCI(1) 2.283(4) N(2)-C(4) 1.457(17)
Pt—N(1) 2.000(4) N(2)-C(1) 1.477(8) Pt—CI(2) 2.295(3) C(1yC(11) 1.487(14)
O(1)—-N(2) 1.469(7) N(2)-C(3) 1.469(9) Pt=N(1) 1.997(8) N(3)-C(18) 1.265(11)
0O(1)-C(2) 1.356(7) C(1yC(4) 1.524(8) Pt—N(3) 1.992(9) C(18Y0(2) 1.345(11)
N(1)—C(1) 1.506(7) C(2rC(10) 1.469(8) N(1)—C(2) 1.298(14) O(2rN(4) 1.473(14)
C(2)-0(1 1.326(13 N(4)-C(17 1.474(12
Cl(1)—Pt=N(1) 92.19(14) O(1LyrN(2)—-C(1) 101.9(4) O((l))—N§23 1.506((12)) C((ﬁ—}l\(l(?))) 1.480((11))
Cl(1)—Pt=CI(1)#1 180.00 O(LrN(2)—-C(3) 103.2(5) N(2)—C(1) 1.473(15) C(18YC(19) 1.484(10)
Cl(1)—Pt=N(1)#1 87.81(14) C(HN(2)—C(3) 112.8(5) C(1)-N(1) 1.453(14) N(4)-C(20) 1.482(14)
Cl(1)#1—-Pt=N(1) 87.81(14) N(1)C(1)-N(2) 103.9(5) c(2)-C(3) 1.468(16) C(1BC(27) 1.498(10)
N(1)—Pt=N(1)#1 180.00 N(L}C(1)-C(4)  109.4(5)
Cl(L)#1-Pt—=N(1)#1  92.19(14) N(&C(1)-C#4) 112.5(4) Cl(1)—Pt=CI(2) 178.89(12) C(ILyN(2)—C(4) 113.3(10)
N(2)—0(1)-C(2) 107.1(4) O(1yC(2)-N(1) 114.7(5) N(1)—Pt=CI(1) 90.7(3) N(2-C(1)—C(11) 113.4(9)
Pt=N(1)—C(1) 119.0(3) O(1yC(2)-C(10) 115.6(5) N(1)—PtCI(2) 88.4(3) C(113C(1)—N(1) 112.8(9)
Pt=N(1)—C(2) 134.1(4) N(1)C(2)—C(10) 129.7(5) N(3)—Pt=CI(1) 91.6(3) P+N(3)—C(18) 128.9(6)
C(1)-N(1)—C(2) 106.5(4) N(3)—Pt=CI(2) 89.3(3) P£N(3)—C(17) 122.9(6)

a Symmetry transformations used to generate equivalent atoms: #1, ’;‘E}L}T;:(N:Egg iggg)) gg)é_}c&%t (,\7((2)) %ég;g))
XY 7z Pt=N(1)—C(1) 123.9(7) O(2XN(4)—C(17)  103.0(8)
N(1)-C(2)-O(1) 114.8(9 N(4yC(17)-N(3 103.7(6

Table 4. Bond Lengths (A) and Angles (deg) foac-3a CEZ;—Oglg—N((Z)) 106.358)) C((1)7—}l\(l(3)):CE133) 107.6((7))

Pt(1)-CI(1) 2.3065(16)  N(LAYC(1A) 1.474(8) O(1)-N(2)-C(1) 101.9(7)  N(3}C(18)-C(19) 128.8(6)
Pt(1)-CI(1A) 2.3120(16) N(1A)-C(2A) 1.275(8) N(2)-C(1)-N(1) 104.6(9)  O(2}C(18)-C(19) 115.5(6)
Pt(1)-N(1) 2.015(5) N(2)-C(1) 1.498(8) C(1)-N(1)-C(2) 108.1(9)  O(2}N(4)—C(20)  104.4(8)
Pt(1)-N(1A) 2.007(6) N(2)-C(3) 1.477(9) N(1)-C(2)-C(3) 126.4(10) C(1AN(4)-C(20) 111.5(8)
O(1)-N(2) 1.491(7) N(2A)-C(1A) 1.509(8) O(1-C(2-C(3) 118.8(10) N(4rC(17)-C(27) 111.6(6)
0(1)-C(2) 1.354(7) N(2A)-C(3A) 1.457(9) O(1)-N(2)—-C(4) 104.8(8) C(27C(17)y-N(3) 113.0(7)
O(1A)-N(2A) 1.496(7) C(1y-C(4) 1.508(9)
O(1A)—C(2A) 1.352(7) C(1A)r-C(4A) 1.523(9) (ii) Via Reduction. Water (one drop, ca. 0.03 mL) is added to a
N(1)—C(1) 1.484(7) C(2yC(10) 1.471(8) slurry of the platinum(V) complex 1o—6b) (0.10 mmol), PhCht
N(1)-C(2) 1.286(8) C(2A49-C(10A) 1.489(8) NHOHeHCI (32 mg, 0.20 mmol), and NaHG@21 mg, 0.25 mmol)
CI(1) —Pt(1)-CI(1A)  177.24(5) C(1)}N(2)—C(3) 109.7(5) in CH.CI, (2 mL), and the reaction mixture is stirred at-225 °C for
CI(1)—Pt(1)-N(1) 87.62(15) O(1AFN(2A)—C(1A) 101.7(4) 12 h, whereafter the solvent is removed in vacuo to give an oily residue.

CI(1)—Pt(1)-N(1A) 92.13(17) O(1A)N(2A)—C(3A) 104.1(5) The platinum(ll) complexeda—6a are purified by column chroma-
CI(1A)—Pt(1)-N(1) 92.86(15) C(1A)}N(2A)—C(3A) 111.4(5) tography (SIQ/CH,Cl).

CI(1A)—Pt(1)-N(1A)  87.61(17) N(1}C(1)-N(2) 103.8(4) . | ) _
N(1)—Pt(1)-N(1A)  175.16(19) N(1)}-C(1)-C(4) 114.3(5) [PtCL{N=C(Me)O-N(Me)—C(H)Pi}2] (1a) (Two Diastereoiso
N(2)—0(1)-C(2) 106.2(4) N(2)-C(1)—C(4) 112.6(6) mers, ca. 1:1). The yield is 56% (method ii). Anal. Calcd fesHG4N.-
N(2A)—O(1A)-C(2A) 105.8(5)  N(1A}C(1A)-N(2A)  103.9(5) ClLOPt: C, 38.84; H, 3.91; N, 9.06. Found: C, 39.09; H, 4.07; N,
Pt(1)-N(1)—C(1) 125.8(4)  N(1AyC(1A)-C(4A)  113.7(5) 9.18. FAB'-MS, m'z. 641 [M + Na]*, 618 [M]*, 581 [M — HCI]*,
Et((ll)%h']l((ll))fg((;)) igggg; ggi@éé()l/na?(%) ﬂggg 546 [M — 2HCI]*, 410 [M — 2HCI — PhCH=N(Me)OJ", 369 [M —
— — . — . _ _ + . o Hetl
PH1-N(IA)—C(1A) 125.0(4)  O(1}C(2)-C(10) 117.0(5) EHOCIZS PZCOH;ZI\'('\fe)ot Mleczxg 'Mp't 168 CI' TtLCd%" S(;Q' ?r;
Pt(1-N(1A)—C(2A)  126.3(5)  N(1}-C(2)—C(10) 127.9(6) = 0.28 and 0.32 (eluent GRIly). IR spectrum (selected bands),
C(1A)-N(1A)—C(2A) 108.2(5) O(1AyC(2A)—N(1A)  115.7(5) 1656 and 1660 s(C—N). H NMR spectrum in CDG| J: 2.47 and
O(1)-N(2)—C(1) 102.0(4) O(1AY C(2A)—C(10A) 115.3(5) 2.49 (two s, Bl of each isomer, EN(Me)—0), 2.89 (s, br, Bl of each
O(1)-N(2)—-C(3) 103.8(5) N(1A)}-C(2A)—C(10A) 128.9(6) isomer,=C(Me)O), 5.68 and 5.74 (two s, br,HLof each isomer,

N—CH—N), 7.40 (m, 41) and 7.59 (m, Bl) (Ph). *C{*H} NMR
(MULABS®? or XPREP in SHELXTL v. 5.%), was applied to all data ~ SPectrum in CDGl 6: 13.25 and 13.30 (RC(Me)O), 46.4 (C-
(Tmal Tmin Was 0.3032/0.2464, 0.7762/0.6174, and 0.4098/0.3516 for N(M&)—0), 91.9 and 92.0 (br, NCH—N), 128.1 and 128.2cPh),
rac-1a, mese2a, andrac-3a, respectively). Structures were solved by ~128:4 and 128'5‘(:9%)' 129.3§¢-Ph), 135.7 and 136.2050Ph), 167.0
the Patterson method using the DIRDIF-99 progPanStructure and 167.3 (E&=N). **Pt NMR spectrum in CDG] 0: —2210 (400 Hz)
refinements were carried out with the SHELXL-97 progrémll non- and _220? (400 Hz). :
hydrogen atoms were refined anisotropically, and hydrogens were  [PtClL(N=C(Ph)O-N(Me)—C(H)Ph)] (2a) (Two Diastereoisomers,
placed on idealized positions-CH, Uiso = 1.2Ue(CcH); C—H, 1.00 ca. 1:1). The total yield is 75% (method i). Anal. Calcd foptdasNa-

A; —CHj, Uiso = 1.5Ue(Ccha); C—H, 0.98 A; CHyom, Uiso = 1.2Ueq ClL,O.Pt: C, 48.53; H, 3.80; N, 7.55. Found: C, 48.63; H, 3.81; N,
(Carom); C—Harom 0.95 A). Crystallographic data are summarized in  7.48. FAB™-MS, m/iz. 765 [M + Na]*, 742 [M]*, 706 [M — HCI]*,
Table 1, and bond lengths and angles are listed in Tabtes 2 670 [M — 2HCI]*, 535 [M — 2HCI — PhCH=N(Me)O]*, 431 [M —

Preparation of the Platinum(ll) Oxadiazoline Complexes. (i) Via 2HCI — PhCH=N(Me)O — PhCNJ". Recrystallization from CHGI
Cycloaddition. A solution of cisltrans[PtCL,(PhCN}] (47 mg, 0.10 diethyl ether gave a mixture of colorless and yellow crystals which
mmol) and the corresponding nitrone (0.20 mmol) in.CH (2 mL) were separated mechanically. Data follow for the colorless isomer.
are stirred fo 1 d atroom temperature, and the progress of the reaction MP: 191°C. TLCCCT’;‘ SiQ: Ry = 0.65 (eluent C'?lCIZ)' IR spectrum
is monitored by TLC. After chromatography on SIOH,Cl, and (selected bands), crh 1645 vsy(C=N) + »(C=C). ’H NMR spectrum

. ; ! in CDCls, 6: 2.96 (s, 3, C—N(Me)—0), 5.94 (s, br, H, N—CH—N),
e\;lposltclm ocf)\f\?deersolvent, the produ2ge(4a, or 6a) is obtained as a 7.40 (t. 7.8 Hz, BI), 7.50 (m. 3). 7.65 (m, 3), and 8.68 (d. 7.5 Hz,
paiey P ' 2H) (two Ph). 8C{'H} NMR spectrum in CDG| o: 46.0 (br,

C—N(Me)—0), 94.7 (br, N-CH—N), 122.3, 128.2, 128.6, 128.8, 129.7,

(52) Blessing, R. HActa Crystallogr 1995 A51, 33-38. , 130.4, 133.4 and 136.0 (two Ph), 164.1<R). 1%Pt NMR spectrum
(53) Sheldrick, G. M. SHELXTL version 5.1; Bruker Analytical X-ray  jn CDCls, 6: —2109 (380 Hz). Data follow for the yellow isomer. Mp:
Systems, Bruker AXS, Inc.. Madison, W, 1998. .184°C. TLC on SiQ: Ry = 0.60 (eluent CKCL,). IR spectrum (selected

54) Beurskens, P. T.; Beurskens, G.; de Gelder, R.; Garcia-Granda, S.; .
(54) Gould, R, 0. Israel. R Smits, J. M. NMhe DIRDIF.99 program bands), cm? 1623 vsy(C=N) + 1(C=C). *H NMR spectrum in CDGJ

systemCrystallography Laboratory, University of Nijmegen: Nijmegen, 9: 2.99 (s, 3, C—N(Me)—0), 5.89 (s, br, H, N-CH—N), 7.37 (t,
The Netherlands, 1999. 7.6 Hz, H), 7.50 (m, 3), 7.59 (m, 3), and 8.84 (d, 7.6 Hz, 12)
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(two Ph). 3C{*H} NMR spectrum in CDGl 6: 46.3 (br, CG-N(Me)—

0), 94.8 (br, N-CH—N), 122.5, 128.3, 128.6, 128.7, 129.6, 130.6, 133.6

and 136.1 (two Ph), 163.5 €N). %Pt NMR spectrum in CDG] o:
— 2121 (480 Hz).

[PtCL(N=C(Me)O—N(Me)—C(H)(>-CsHaMe),] (38) (Two Di-

Wagner et al.

[PtCh{ N=C(Ph)O-N(CH,Ph)~C(H)PH] (63 (Two Diastereo-
isomers 1:1). The yield is 60% (method i). Anal. Calcd fapHsN4-
Cl,O.Pt: C, 56.38; H, 4.06; N, 6.26. Found: C, 56.52; H, 4.14; N,
6.19. FAB"-MS, m/z 917 [M + Na]*, 895 [M]*, 859 [M — CI]t,
822 [M — 2HCI]*, 611 [M — 2HCI — PhCH=N(CH,Ph)OJ’, 507 [M

astereoisomers, ca. 1:1). The yield is 54% (method ii). Anal. Calcd for — 2HCI — PhCH=N(CH,Ph)O — PhCNJ". Mp: 164 °C. TLC on

CooH2eN4ClLOPt: C, 40.87; H, 4.37; N, 8.67. Found: C, 41.00; H,
4.38; N, 8.63. FAB-MS, m/z. 669 [M + Na]*, 646 [M]*, 610 [M —
HCI]*, 574 [M — 2CI]*, 425 [M — 2HCI — (MeCsH4)CH=N(Me)OT",
384 [M — 2HCI — (MeCsHs)CH=N(Me)O — MeCNJ". Recrystalli-
zation from CHCI,/diethyl ether/pentane gave a mixture of pale yellow

needles and yellow plates which were separated mechanically. Data

follow for the pale yellow needles. Mp: 13TC. TLC on SiQ: Ri=
0.31 (eluent CELCLy). IR spectrum (selected bands), ¢m 1660 and
1651 sv(C=N), 322 mv(Pt—Cl). *H NMR spectrum in CDGJ o:
2.40 (s, M, CHiMe), 2.47 (s, B, C—N(Me)—0), 2.87 (s, br, B,
=C(Me)0), 5.63 (s, br, H, N—CH—N), 7.22 (d, 7.2 Hz, 2H) and 7.48
(d, 7.8 Hz, 2H) (GH4Me). 3C{*H} NMR spectrum in CDG} o: 13.25
(N=C(Me)O), 21.4 (GHsMe), 46.3 (G-N(Me)—0), 91.9 (br, N-CH—
N), 128.1 (CH), 129.2 (CH), 135.5 (Cq), 139.0 (Cq)KaMe), 166.8
(C=N). **Pt NMR spectrum in CDGJ 6: —2205 (350 Hz). Data follow
for the yellow plates. Mp: 157C. TLC on SiQ: R; = 0.38 (eluent
CH,CI,). IR spectrum (selected bands), ©m 1647 sy(C=N), 335 m
v(Pt=ClI). *H NMR spectrum in CDG| ¢: 2.40 (s, ¥, CHsMe), 2.49
(s, H, C—N(Me)—0), 2.87 (s, br, Bl, =C(Me)O), 5.69 (s, br, H,
N—CH—N), 7.20 (d, 7.2 Hz, 2H) and 7.48 (d, 7.8 Hz, 2H)stGMe).
B3C{*H} NMR spectrum in CDG| ¢: 13.30 (N=C(Me)O), 21.4
(CsHsaMe), 46.3 (C-N(Me)—0), 91.8 (br, N-CH—N), 128.0 (CH),
129.1 (CH), 135.5 (Cq), 139.1 (Cq), 166.8®). 1%Pt NMR spectrum
in CDCls, : —2200 (350 Hz).

[PtCh{ N=C(Ph)O-N(Me)—C(H)(>-CeHaMe)} 5] (48) (Two Di-

SiOx: Ri=0.60 and 0.73 (eluent GBIL,). IR spectrum (selected bands),
cm L 1622 sv(C=N) + »(C=C). *H NMR spectrum in CDG| o:
4.17,4.19, 4.39, and 4.40 (four d, 12.7 Hz eadt, @H,Ph), 6.18 and
6.21 (two s, H each, N-CH—N), 7.30-7.74 (m, 261), 8.73 (d, 7.2
Hz, 2H), and 8.82 (d, 7.4 Hz,R)(Ph, CHPh and N=C(Ph). 3C{H}
NMR spectrum in CDGJ 6: 62.4 and 62.6@GH,Ph), 92.0 (N-CH—
N), 122.1 and 122.4, 128.3, 128.4, 128.5, 128.6, 129.3, 129.8, 129.9,
130.7, 132.0 and 132.1, 133.5 and 133.6, 136.6-QRh, Ph and
CH,Ph), 163.9 (G=N). %Pt NMR spectrum in CDGJ 6: —2115 (380
Hz) and—2129 (520 Hz).

Preparation of the Platinum(lV) Oxadiazoline Complexes. (i) Via
Cycloaddition. A mixture of [PtCL(PhCN}] (42 mg, 0.10 mmol) with
the corresponding nitrone (0.20 mmol) in &, (2 mL) is stirred for

1.5 h at room temperature, whereupon the initial suspension became a

homogeneous yellow solution. After chromatography on,&6,Cl,

and evaporation of the solvent, the product is obtained as a pale yellow

powder. Yields given below are relevant to this method.

(i) Via Chlorination of Pt(Il) Complexes. Chlorination ofla—6a
is performed by passing an excess of tbrough a CDJ solution of
0.03 mmol of the corresponding complex at room temperature fer 10
15 s, and after 5 min the reaction mixture is monitored*dyNMR
spectroscopy. The formation db—6b is almost quantitative.

[PLCL{ N=C(Ph)O-N(Me)—C(H)PH ] (2b) (Two Diastereoisomers
1:1). The yield is 82%. Anal. Calcd fors6H2sN4ClsO-Pt: C, 44.30;
H, 3.47; N, 6.89. Found: C, 44.20; H, 3.31; N, 6.89. FABIS, m/z.

astereoisomers, ca. 1:1). The yields are 71% (method i) and 45% 671 [M —4Cl—2H]*. Mp: 173°C. TLC on SiQ: R; = 0.56 (eluent

(method ii). Anal. Calcd for €H3:N,ClL,OPt: C, 49.87; H, 4.19; N,
7.27. Found: C, 49.64; H, 4.11; N, 7.16. FABIS, m/z. 793 [M +
Na]*, 770 [M]*, 735 [M — CI]*, 698 [M — 2HCI]*, 549 [M — 2HCI
— (MeGsHs)CH=N(Me)OJ*, 446 [M — 2HCI — (MeCsH,)CH=
N(Me)O — PhCNJ". Mp: 178°C (dec). TLC on Si@ Rf= 0.54 and
0.62 (eluent CHCL,). IR spectrum (selected bands), ©m 1641 and
1627 sy(C=N) + »(C=C).H NMR spectrum in CDG ¢: 2.43 and
2.46 (two s, B each, GHsMe), 2.95 and 2.98 (two s, B each,
C—N(Me)—0), 5.87 and 5.91 (two s, broadi®ach, N-CH—N), 7.29
(m, 2H of each isomer) 7.48 and 7.56 (two d, 7.6 HH Bf each
isomer) (GHs;Me), 7.40 (m, M of each isomer), 7.63 (mHL.of each
isomer), 8.70 and 8.83 (two d, 7.5 Hz1 bf each isomer) (Ph):3C-
{*H} NMR spectrum in CDG ¢: 21.5 (GHsMe), 45.9 and 46.1 (€
N(Me)—0), 94.7 (N-CH—N), 122.4 and 122.6 (NCPh), 128.2
(CeHsMe), 128.6 and 128.7 (NCPh), 129.2 and 129.3GsHiMe),
130.5 and 130.7 (8CPh), 133.1 and 133.23¢H4Me), 133.4 and 133.5
(N=CPh), 139.3 and 139.5GgHsMe), 163.4 and 163.9 (EN). %Pt
NMR spectrum in CDG| 6: —2104 (650 Hz) and-2113 (420 Hz).

[PtCL(N=C(Me)O—N(CH,Ph)—C(H)Ph)] (58 (Two Diastereo-
isomers, ca. 2:1). The yield is 70% (method ii). Anal. Calcd for
CsH3N4CLOPE: C, 49.88; H, 4.19; N, 7.27. Found: C, 50.32; H,
4.20; N, 7.43. FAB-MS, miz. 792 [M + NaJ*, 770 [M + H]*, 734
[M — HCI]*. Mp: 180°C. TLC on SiQ: R;= 0.71 (eluent ChCl,).

IR spectrum (selected bands), tm 1653 s »(C=N). 'H NMR
spectrum in CDGJ 6: 2.53 (minor) and 2.56 (major) (two sH3of
each isomer=C(Me)O), 4.08 (d, 12.3 Hz, H of each isomer), 4.30
(d, 12.3 Hz, H of each isomer)¢H;Ph), 6.00 and 6.04 (two s, briHl
of each isomer, NCH—N), 7.32-7.50 (m, 1M of each isomerPh
and CHPh). 13C{*H} NMR spectrum in CDG] ¢: 13.3 (minor) and
13.4 (major) (N=C(Me)O), 62.5 (major) and 62.7 (minorCH.Ph),
88.9 (major) and 89.1 (minor) (br,NCH—N), 127.8 (major) and 127.9
(minor) (0-Ph), 128.3 i-Ph), 128.4 and 128.7{Ph andp-PhCH,),
129.0 PhCHy), 129.67 (minor) and 129.73 (majorPiCH,), 133.73
(major) and 133.75 (minor)igso-PhCH,), 136.3 (major) and 136.4
(minor) (pso-Ph), 167.6 (major) and 167.8 (minor)£®!). °*Pt NMR
spectrum CDG] 6: —2204 (640 Hz).

pentane/ChCl,, 1:2). IR spectrum (selected bands),ém1607 and
1573 sy(C=N) + »(C=C). *H NMR spectrum in CDG] 6: 3.09 and
3.10 (two s, 81 each, G-N(Me)—0), 6.65 and 6.66 (two $ d, 3Jpw
13.2 Hz each, B, N—CH—N), 7.35-7.51 (m, 1#), 7.66 (m, ),
and 8.18 (m, #) (Ph and N=C(Ph). 13C{*H} NMR spectrum in CDG|
0. 46.5 (C-N(Me)—0), 92.56 and 92.7Fpic 20.3 Hz, N-CH—N),
123.61 and 123.68 (NCPh), 126.03 ¢-Ph), 127.70 (R=CPh), 128.34
and 128.37rt+Ph), 128.77 and 128.8pPh), 131.90 and 131.96 &N
CPh), 133.97 and 134.04 @HCPh), 138.30 and 138.45igso-Ph),
172.56 and 172.40 (EN). %Pt NMR spectrum in CDGJ o: —126
(390 Hz).

[PLCL{ N=C(Ph)O-N(Me)—C(H)(>-CsHaMe)} ] (4b) (Two Di-
astereoisomers 1:1). The yield is 71%. Anal. Calcd fgiHgN4Cl,O,-
Pt: C, 45.67; H, 3.83; N, 6.66. Found: C, 45.53; H, 3.82; N, 6.60.
FAB*™-MS, m/z. 863 [M + NaJ*, 841 [M + H]*, 805 [M — CI]*, 792
[M —2CI+ Na]*, 770 [M — 2CI]*, 735 [M — 3CI]*, 698 [M — 4CI
— 2H]*. Mp: 169°C (dec). TLC on Si@ R¢= 0.59 (eluent pentane/
CH.Cly, 1:2). IR spectrum (selected bands), €ém1608 and 1577 s
v(C=N) + »(C=C). 'H NMR spectrum in CDG} ¢: 2.33 and 2.34
(two s, H each, GHsMe), 3.07 and 3.08 (two s,FBeach, CG-N(Me)—
0), 6.60 and 6.61 (two & d, 3Jpy 12.6 Hz each, B, N—CH—N),
7.17 (m, H of each isomer) and 7.31 (mH2of each isomer) (6H4-
Me), 7.45 (m, M of each isomer), 7.65 (mHLof each isomer), 8.17
(m, 2H of each isomer) (Ph):3C{*H} NMR spectrum in CDG| o:
21.2 (GH4Me), 46.4 (C-N(Me)—0), 92.6 and 92.7 (NCH—N), 123.7
(N=CPh), 125.9 CsHsMe), 127.7 (N=CPh), 129.09, and 129.13%H.-
Me), 131.88 and 131.92 @4CPh), 133.89 and 133.97 @XCPh), 134.0
(CsH4Me), 138.6 CeHaMe), 172.2 (G=N). %Pt NMR spectrum in
CDCls, 0: —123 (420 Hz).

[PLCL{ N=C(Ph)O-N(CH,Ph)-C(H)PH ] (6b) (Two Diastereo-
isomers 1:1). The yield is 84%. Anal. Calcd fogB3eN4,Cl,OPt: C,
52.24; H, 3.76; N, 5.80. Found: C, 51.95; H, 3.79; N, 5.68. FAB
MS, 'z 966 [M + H]*t, 917 [M — 2HCI + Na]Jt, 894 [M — 2C| —
H]*, 857 [M — 3Cl — 2H]*, 822 [M — 4Cl — 2H]*, 610 [M — 4Cl —
2H — PhCH=N(CH,Ph)OJ", 507 [M — 4Cl — 2H — PhCH=N(CH,-
Ph)O — PhCN]". Mp: 136 °C. TLC on SiQ: Ry = 0.42 (eluent



Addition of Nitrones to Pt-Bound Organonitriles

Scheme 2. Observed Transformatiohs
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a R/RYR?R® = Me/H/Ph/Me (), Ph/H/Ph/Me 2), Me/H/p-MeCsH.J/
Me (3), Ph/Hp-MeCsHo/Me (4), Me/H/Ph/CHPh (), and Ph/H/Ph/
CHzPh @). For syntheses afb, 3b, and5b, see ref 32.

pentane/ChCl,, 1:1). IR spectrum (selected bands), ém1607 and
1574 sy(C=N) + »(C=C). 'H NMR spectrum in CDGl ¢o: 4.44,
4.46, 4.51 and 4.52 (four d, 12.5 Hz eachl,£H,Ph), 6.78 and 6.79
(two s+ d, 3Jpi 13.0 Hz each, H, N—CH—N), 7.28-7.50 (m, 264),
7.59 (m, 4H), 7.66 (m, M) and 8.20 (m, #)(Ph, CHPh and N=C(Ph).
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and other nitrones by its ligation to the platinum(ll) center and
the formation of A*-1,2,4-oxadiazoline)PtcomplexeLa, 4a,

and6a (Scheme 1) was achieved faster than in the case of free

PhCN and under much milder conditions. In particular, the
process takes opll d at 20-25 °C to furnish2a. Furthermore,

an additional strong activation of benzonitrile was reached by

application of the platinum(lV) complex [Pt&PhCN}] in the
reaction with~ON*(Me)=C(H)(Ph), and the end point in the
formation of the oxadiazoline compou2th, under conditions
similar to the preparative ones, was detected'Hy NMR
spectroscopy already afté h atroom temperature. The final
products from the cycloaddition to both platinum(ll) and
platinum(IV) nitrile complexes were purified by chromatography
on SiG, and obtained in the solid state mese(R,S) andrac-
(S9/(RR) diastereoisomers.

It is remarkable that the alteration of the substituent R at RCN

(from acceptor Ph to donor Melike the change in the oxidation
state of the metal ionplays a dramatic role on the reactivity.
Thus, the acetonitrile complex [P#MeCN),] and "ON*(Me)=

C(H)(Ph) give the appropriate oxadiazoline complex after 6 h
at room temperatur®, while the corresponding platinum(ll)
compound [PtG{MeCN),] does not react with the nitrone for
2 weeks at room temperature, whereas on heating &C56r

2 d a variety of unidentified products, with no oxadiazoline
compound, were observed My and3C{1H} NMR monitoring.

13C{*H} NMR spectrum in CDGJ d: 61.5 and 61.6 GH,Ph), 90.5
and 90.6 (N-CH—N), 123.66 and 123.70 @CPh), 126.08 (Ph),
127.72 (N=CPh), 128.30 and 128.38 (Ph), 128.65, 128.68, and 128.81
(Ph and CHPh), 129.81 and 129.86 (GiRh), 131.98 and 132.05 @
CPH), 133.61 and 133.67 (GIRh), 134.00 and 134.10 @NCPh),
138.34 and 138.60 (Ph), 172.7<0!). %Pt NMR spectrum in CDG|

0: —112 (420 Hz).

In connection to these experiments attention should be drawn
to the work by Hermkens et &% who established that free
acetonitrile does not react with nitrones even under harsh
conditions (high pressure, reflux, 3 d).

Mutual Redox Interconversions of Pt(ll) and Pt(IV)
Oxadiazoline ComplexeslIn the current work, two types of
synthetic strategy to obtain platinum(-1,2,4-oxadiazoline
complexes, i.e. [2+ 3] cycloaddition of nitrones to (organo-
nitrile)Pt' species (described above) and reduction of [RtCl

[ 1
{N=C(R)O—N(R3)-C(RY)(R?)},] to give the appropriate Pt(ll)
derivatives, were tested. Whereas (oxadiazolife}Binplexes
derived from acetonitrile are not accessible by direct cycload-
dition of a nitrone to [PtG{MeCNY),], we succeded (Scheme
2) in their synthesis by a selective reduction of the corresponding
Pt(IV) complexes with PhCHNHOH as the reducing agent
(other reducing agents, e.g. cyclopentadiene, triphenylphosphine,
trimethyl phosphite, or cysteine, gave the (oxadiazolire)Pt
compounds contaminated with a large amount of unidentified

Results and Discussion

Cycloaddition Reaction. For this study we choose the
platinum(ll) complexescig/trans[PtCl,(RCN),], containing
donor (R= Me) and acceptor (R= Ph) radicals attached to the
nitrile group, and the nitronesON*(R%)=C(R")(R?) [RYR%

R3 = H/Ph/Me, Hp-MeC¢H4/Me or H/Ph/CHPh ] (see Scheme

2). For comparative purposes, we have also investigated if the
[2 + 3] cycloaddition occurs in the case of the corresponding
platinum(lV) complexes [PtG(PhCN}].

Couplings of nitrones and free organonitriles RCN bearing
electron-withdrawing groups R are known from organic
chemistry?5-83 In particular, it has been reported that the
reaction of ON*(Me)=C(H)(Ph) and neat benzonitrile requires  byproducts). The reverse reactieconversion of [PtG{ N—
rather harsh reaction conditions (10 d, 190) to give the - 1 _

C(R)O—N(R®)—C(RY)(R?)} ] to afford the platinum(lV) com

corresponding 2-methyl-3,5-diphent-1,2,4-oxadiazoline in { \
plexeslb—6b (Scheme 2)}was carried out by addition of ¢l

moderate yield (57%* Our experiments indicate that benzoni- ! ! { B
trile is activated toward the [2 3] cycloaddition with the same ~ t0 solutions ofla—6ain CDCls, and products were identified
by IH NMR spectroscopy.

(55) Yu, Y.; Ohno, M.; Eguchi, SJ. Chem Soc, Chem Commun 1994 All isolated complexes derived from both the direct addition
(56) 3\’(?:11\( Watanabe, N.; Ohno, M.. Equchi, $.Chem Soc, Perkin of nitrones (see previous section) and from the reduction
Trans. 11995 11, 1417. experiments were characterized by elemental analyses, FAB
(57) Yu, Y.; Fujita, H.; Ohno, M.; Eguchi, SSynthesisl995 498. mass spectrometry, and IR atd, 13C{H}, and %Pt NMR
(gg) wan deﬂ ‘?Gzen‘;e';]- AE- GG Mggtf::‘?gﬂi?ngggg é‘e‘ﬁgh Trans 2 spectroscopies (see Experimental Section); X-ray structure
( )1993'115'3’3_ » B FOyer & ' determinations were performed for four oxadiazoline Pt(ll)
(60) Plate, R.; Hermkens, P. H. H.; Smits, J. M. M.; Nivard, R. J. F.; complexesifiese2a was obtained from the addition, whitec-
Ottenheijm, H. C. JJ. Org. Chem 1987 52, 1047. 1a, rac-3a, andrac-5a were from the reduction experiments).
In all these compounds, the coordination polyhedron of platinum
is slightly distorted square-planar with the oxadiazoline ligands

(61) Smits, J. M. M.; Beurskens, P. T.; Smits, J. R. M.; Plate, R.;
Ottenheijm, H.J. Crystallogr. SpectroscRes 1988 18, 15.
(62) Eberson, L.; Hartshorn, C. M.; Hartshorn, M. P.; McCullough, J. J.
Synth Commun 1997, 27, 3779. in trans positions to each other. In these(R,S)-2a complex
(63) Eberson, L.; McCullough, J. J.; Hartshorn, C. M.; Hartshorn, M. P. (Figure 1) and imac-(SS+(R R)-5a (Figure 4), the oxadiazoline
Chem Soc, Perkin Trans. 21998 1, 41. . S .
(64) Hermkens, P. H. H.: van Maarseveen, J. H.; Kruse, C. G.: Scheeren, [iNgs, similar to the Pt(IV) complex of our previous stutdy,
H. W. Tetrahedron198§ 44, 6491. adopt half-chair conformations that are slightly twisted around
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. . [ 1
Figure 1. PLATON view of (RS-mese[PtClL,(N=C(Ph)O-N- Figure 3. PLATON view of rac-[PtCL(N=C(Me)O—N(Me)—C(H)-
. . . (p-CsHsMe);] (3a) with atomic numbering scheme. Thg§ $-enanti-
(Me)—C(H)Ph}] (2a) with atomic numbering scheme. omer is shown.

Figure 4. PLATON view of rac-[PtCL(N=C(Me)O—N(CH,Ph)C-

Figure 2. PLATON view of rac-[PtCh{ N—=C(Me)O—N(Me)—C(H)- (H)Ph)] (5a) with atomic numbering scheme. Th@%-enantiomer is
Pht;] (18 with atomic numbering scheme. Th&%-enantiomer is shown.
shown.

Liberation of A%-1,2,4-Oxadiazolines from the Platinum-

the N(2)-C(1) (for 2a) or the N(2-C(1) or N(4}-C(17) (for (.II) Cgmpleges.Although Iiberat.ion of theA*-1,2,4-oxadiazo-

5a) bo(ng;s. éh)eéc-(s,s))—i—(R,R)-léc);mélt)ax (Fig(uZ; 2)( oc)CL(ines I|qe is facile when | the platinum(lV) complexes [PicCl

an intermediate position with pnl_y one ring twisted on N{Z)_ {N=C(Me)O-N(R%)—C(R)(R?)} ;] are treated with pyridiné?
C(1), whereas the other ring is in the envelope conformation jt does not proceed easily in the case of corresponding platinum-
on N(2A). In therac-(S9+(R/R)-3acomplex (Figure 3), even  (j) derivatives, thus indicating a stronger-R(imine) bond
both oxadiazoline rings, similar to the few structurally charac- jn the |atter group of compounds. Indeed, we were unable to
terized purely organic oxadiazoline compoufti$3 were found substitute the heterocyclic ligands from the [R(@F-1,2,4-

in an envelope conformation with the N(2) or N(2A) atom at  oxadiazoline)] with pyridine, thiourea, and also with such strong
the “flap”. This shows that there is no general preference for chelating agents as 2;Bipyridine and cycloheptanedione
one conformation in the Pt(Hjoxadiazoline complexes, and  gioxime under heating conditions. The release was successful,

interconversion between the conformers can occur easily. however, with dppe or PRIthough slow even on heating in
The geometrical parameters of the oxadiazoline rings in the the presence of a large excess of the ligand.

four Pt(Il) complexes are the same withior &s those in the For example, in the case &a two diastereoisomers were

previously described Pt(IV) compl&and also in a few known mechanically separated and in CR@ave distinct!H NMR

examples of structurally characterized uncoordinadtéd.2,4-  gpectra. It was observed that the isomers do not interconvert to

oxadiazoline$' %3 All other bonds and angles (Tables-3) each other on heating in this solvent fbd at 56°C. Addition

are also of normal value$:% of 1 equiv of dppe to a mixture of the two isomers (1 equiv

each), followed by heating to ca. 8€ of the solution formed,

(65) Allen, F. H.; Kennard, O.; Watson, D. G.; Brammer, L.; Orpen, A. 31pf 1 itAri
G.; Taylor, R.J. Chem Soc, Perkin Trans 2 1987, S1. resulted (as revealed W anq P*H} NMR .mo.nltormg of
(66) Orpen, A. G.; Brammer, L.; Allen, F. H.: Kennard, O.: Watson, D. the progress of the reaction) in a slow substitution to generate

G.; Taylor, R.J. Chem Soc, Dalton Trans 1989 S1. the previously characteriz&bxadiazoline {H NMR spectrum,
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0: 5.77 N-CH—N, 8.04 Ph; remaining Ph’s signals overlapping The reaction can be applied to the convenient synthesis, under
with peaks due to dppe) along with the well-known [RtCI  mild conditions and using easily prepared platinum(ll) com-
(dppe)f’-88complex. Interestingly, the reactivity of the isomers pounds, of the still rare and previously inaccessible (or difficult
toward the substitution is different and ol NMR spectrum, to obtain)A*-1,2,4-oxadiazoline compounds whose chemistry
0: 5.94 N-CH—N, 8.68 Ph) reacts more readily than the other can then be further developed. However, for optically pure
one {H NMR spectrumg: 5.89 N-CH—N, 8.84 Ph; therans- products, the enantioselectivity has to be promoted, and for this
(RS-structure of this complex was determined). To speed up purpose the studies now reported on the basic factors controlling
the reaction, a further 10 equiv of dppe was added, and thethe reaction constitute an important basis and starting stage to
completion of the substitution is observed aféed at 56°C. be further developed. The different kinetic lability, now
Concluding Remarks.By extension to a platinum(ll) center  recognized, of the ligated oxadiazoline toward displacement at
the previously observed activation, by a platinum(IV) site, of the diastereoisomers of its complexes should be further explored
organonitriles toward nucleophilic addition of a nitrone, this with the aim of getting pure diastereoisomers.
work demonstrates a considerable generality for this reaction
showing that it can occur for a much weaker activating (and  Acknowledgment. G.W. is grateful to the PRAXIS XXI
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by thg emergence of a sglectivity toward the typg of organonitrile i, |k format for complexes [Ptgll\'1=C(Me)o—N(Me)—|C(H)Pt}2]
substituent R group, which becomes a controlling factor of the T ]
reaction that is then prevented by an electron-donor R moiety (rac-18), [PtCL(N=C(Ph)O-N(Me)—C(H)Ph}] (mese2a), [PtCk-

such as an alkyl. (N=C(Me)O-N(Me)—C(H)(p-CeHaMe));] (rac-3a), and [PtCh-
I 1
(67) Appleton, T. G.; Bennett, M. A.; Tomkins, |. EEhem Soc, Dalton (N=C(Me)O—N(CH.Ph)—C(H)Ph}] (rac-5a). This material is avail
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