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Abstract: [2 + 3] cycloaddition between acetonitrile

ligands in the platinum(lV) complex [RGCN)]

and the nitrones O™N(R3)=C(RY(R?) [R! = H, R = Ph, 0-CgH4OH, p-CeHsMe, p-CsHsOMe, p-CsH4NO,,

p-C5H4NM92, p-CeH4NM82‘HC|, R3 = Me; Rl = H,

RZ = Ph, 'Bu, R = CH,Ph] proceeds smoothly

under mild conditions and gives the first example\6f1,2,4-oxadiazoline complexes, [P{ON=C(Me)O—

L
N(R3—C(RY)(R?)},], as a 1:1 mixture of two diastereoisomers, in-B% yields. The heterocyclic ligands
were liberated almost quantitatively by reaction at room temperature of the complexes with a slight excess of

[
pyridine in chloroform giving free R=C(Me)O—N(R3)—

1
C(RY(R?) and trans[PtCly(pyridine)]; subsequent

workup allowed the isolation of the novAr-1,2,4-oxadiazolines. All prepared compounds were characterized
by elemental analyses, FAB or El mass spectrometry, and IRn¥C{H}, and19Pt (metal complexes)

NMR spectroscopies; X-ray structure determination

[PLCls{ N=C(Me)ON(Me)-CH(p-CsHiOMe)} 5].

Introduction

Although the effect of the ligands upon a metal ion is often
relatively well understood and many aspects are fairly well
quantified similar quantitative theories are unavailable for
investigating the effect of coordination to a metal upon the
ligand. Howevergualitative models to justify the changes which
result from coordination of a ligand to a metal allow the
description and sometimes the prediction of metal-mediated
processes which can form the basis for the use of metal
complexes astoichiometric reagentand homogeneous cata-
lystsin organic chemistry. In this context, ligands containing
double or triple bonds were shown to be the most useful and
versatile materials whose metal-mediated reactiagise a
tremendous variety of new organic compounds. Qualitative

models describing these, very often, ionic-type processes sugges\f

was performed forR/8 diastereoisomer ofrans-

offers an attractive way to promote or inhibit such reactions or
perform synthetic routes which are not feasible for so-called
pure organic chemistry. Our own research in the field of
reactivity of organonitrile ligandshas recently got the second
breath when we observed the reaction between the platinum-
(IV) complexes [PtC{RCN)] (R = Me, CH:Ph, Ph) and
oximes, RR2C=NOH (R! = R? = Me; RIR? = C4Hg, RIR? =
CsHio, RIR? = (H)Ph, RR? = (H)CgH4(OH)-0), which led to
isolation of unusual and unexpectedly stable iminoacylated
compounds [PtG(NH=C(R)ON=CR!R?),], Scheme P.
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of new electrophilic or nucleophilic centers which promote
ligand reactions.

Among these species, organonitriles are of paramount im-
portance in the formation of €C, C—N, and C-O bonds in
organic chemistry,and metal-ion control of their reactivity
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A*1,2,4-Oxadiazolines

Scheme 1.Addition of Oximes to Coordinated Nitriles
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This route was then extendedNalkylated hydroxylamines
to observe unprecedented O-addition oNR®H to the metal-
bound MeCN and to additions of sterically hindered alcohols
which do not react with free nitriles under the Pinner reaction
conditions’ but they do react with Pt(IV)-bound ong&ventu-
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nitrones. Consequently, the latter method allows the preparation
of A*1,2,4-oxadiazolines, but only with strong electron-
withdrawing groups R. Indeed, preparation of the compounds
with the electron-donor group R Me was achieved only in
one case when an extremely reactive nitrone was employed and
also harsh reaction conditions (18D, neat acetonitrile, 10 days)
were applied? In contrast, the platinum(lV)-assisted reaction
we now describe offers broad possibilities for derivatization of
A%1,2,4-oxadiazolines. In fact, the electrophilic activation by
the metal center of organonitriles RCN, even with electron-
donor substituents R, such as methyl, is so strong that the
cycloaddition is determined only by the reactivity of a nitrone
and occurs smoothly under mild conditions.

Results and Discussion

Cycloaddition Reaction and Characterization of Products.
Examples of cycloaddition reactions, although these and also
in situ metal-catalyzed processes are well-known in organic
chemistry!8 are rather scarce in coordination chemistry. Among
them attention should be drawn to (i) the cycloaddition of dipolar
reagents to alkynyl Fischer carbene compleRespordinated
C$,% or dinuclear metal complexes across the metag¢tal

ally, in contrast to the classic substitution processes, we multiple bond?! (ii) cyclization of metal allyl, allenyl, propargyl,

discovered occurrence of a facile one-end additionviof
dioximes to the nitrile species in [PYTIRCN),] that generated
Pt(IV)-based metallaligands of a novel type.

All of these iminoacylation reactions, giving rather unusual

metal-bound organic species, proceeded rapidly, typically under11

mild conditions and gave final coordination products in high
and sometimes almost quantitative yields. All this together
pointed out that a very reactive starting material containing
highly electrophilically activated RCN ligands is at our disposal,
and we became much interested in initiating the utilization of
[PtCI4(RCN),] for generation of organic species. We now report
on an extension of the addition reaction to completely different

or related compounds with organic isocyanides, keteneg, SO
or $0;22 (iii) reactions of coordinated organoazides with

(14) (a) van den Broek, L. A. G. MTetrahedron1996 52, 4467. (b)
Sang, H.; Janzen, E. G.; Poyer, L.Chem. Soc., Perkin Trans.1®96
83.

(15) (a) Smits, J. M. M.; Beurskens, P. T.; Smits, J. R. M.; Plate, R.;
Ottenheijm, H.J. Crystallogr. Spectrosc. Re$988 18, 15. (b) Eberson,
L.; Hartshorn, C. M.; Hartshorn, M. P.; McCullough, JSynth. Commun.
1997, 27, 3779. (c) Eberson, L.; McCullough, J. J.; Hartshorn, C. M.;
Hartshorn, M. PJ. Chem. Soc., Perkin Trans.1®98 41.

(16) (a) Plate, R.; Hermkens, P. H. H.; Smits, J. M. M.; Nivard, R. J. F.;
Ottenheijm, H. C. JJ. Org. Chem1987, 52, 1047. (b) Hermkens, P. H.
H.; van Maarseveen, J. H.; Kruse, C. G.; Scheeren, HTé{rahedron
1988 44, 6491.

(17) (a) Grigat, E.; Ptter, R.; Mthlbauer, EChem. Ber1965 98, 3777.

reagents, i.e., nitrones, that brings about platinum(1V)-assisted (5) Hedayatuliah, M.; lida, HC. R. Hebd. Seances Acad. Sci. SeL9ZQ

[2 + 3] cycloaddition, followed by liberation of newly formed

271, 146.

ligands by reaction with pyridine, and this opens up an easy 5 (18) (a) Caruthers, WCycloaddition Reactions in Organic Synthesis
e

route to A*1,2,4-oxadiazoline heterocyclic species whose
synthesis and further chemistry are still little explored.

rgamon Press: Oxford, 1990. (b) Padwal/-Dipolar Cycloaddition
Chemistry Wiley: New York, 1984. (c) Huisgen, RAngew. Chem., Int.
Ed. Engl.1963 2, 565, (d) Huisgen, RAngew. Chem., Int. Ed. Endl963

In fact, A%1,2,4-oxadiazolines represent a class of compounds 2 633, (€) Padwa, AAngew. Chem., Int. Ed. Engl97§ 15, 123. (f)

that, although known, is rather limited in the number of
heterocycles synthesized. All methods of their preparation
involve [2 + 3] cycloadditions and include reactions of
nitrosobenzene with nitrile ylidé% or oxazolinone¥ and
reactions ofelectron-deficienbrganonitriles;?13 for example,
CI;CCN¥15or NCCH,CN,® or aryl cyanates, ROCHN, with

(6) Wagner, G.; Pombeiro, A. J. L.; Kukushkin, Yu. N.; Pakhomova, T.
B.; Ryabov, A. D.; Kukushkin, V. Yulnorg. Chim. Actal999 292, 272.

(7) Roger, R.; Neilson, D. GChem. Re. 1961, 61, 179.

(8) Garnovskii, D. A.; Wagner, G.; Pombeiro, A. J. L.; Natile, G;
Kukushkin, V. Yu. Unpublished results.

(9) Kukushkin, V. Yu.; Pakhomova, T. B.; Bokach, N. A.; Wagner, G.;
Kuznetsov, M. L.; Galanski M.; Pombeiro, A. J. Unorg. Chem 2000
39, 216.

(10) Burger, K.; Einhellig, K.; Roth, W.-D.; Daltrozzo, Ehem. Ber
1977, 110, 605.

(11) (a) Rodriguez, H.; Pavez, H.;'Mpiez, A.; Navarette, A.etrahedron
1983 39, 23. (b) Pavez, H.; Mauez, A.; Navarette, P.; Tzichinovsky, S.;
Rodriguez, H.Tetrahedron1987 43, 2223.

(12) (a) Samuilov, Ya. D.; Solov'eva, S. E.; Konovalov, ADiokl. Akad.
Nauk SSSR Ser. Khit98Q 255, 606. (b) Samuilov, Ya. D.; Solov'eva, S.
E.; Konovalov, A. I.Zh. Obshch. Khim198Q 50, 138. (c) Diaz-Ortiz, A;
Diez-Barra, E.; de la Hoz, A.; Moreno, A.; Gomez Escalonilla, M. J.; Loupy,
A. Heterocyclesl996 43, 1021.

(13) (@) Yu, Y.; Ohno, M.; Eguchi, SI. Chem. Soc., Chem. Commun.
1994 331. (b) Yu, Y.; Watanabe, N.; Ohno, M.; Eguchi,J5Chem. Soc.,
Perkin Trans. 11995 11, 1417. (c) Yu, Y.; Fujita, H.; Ohno, M.; Eguchi,
S. Synthesidl995 498.

Gothelf, K. V.; Jgrgensen, K. AChem. Re. 1998 98, 863.

(19) (a) Chan, K. SJ. Chem. Soc., Perkin Trans1991 2602. (b) Chan,
K.S.; Yeung, M. L.; Chan, W.; Wang, R. J.; Mak, T. C. \W.Org. Chem
1995 60, 1741. (c) Licandro, E.; Maiorana, S.; Papagni, A.; Zanotti-Gerosa,
A.; Cariati, F.; Bruni, S.; Moret, M.; Chiesi Villa, Alnorg. Chim. Acta
1994 220, 233. (d) Baldoli, C.; Del Buttero, P.; Licandro, E.; Maiorana,
S.; Papagni, A.; Zanotti-Gerosa, A. Organomet. Cheni994 476, C27.
(e) Kreissl, F. R.; Fischer, E. O.; Kreiter, C. &.0Organomet. Chen1973
57, C9.

(20) Schenk, W. A.; Kmmerle, D.J. Organomet. Cheni986 303
C25.

(21) (a) Curtis, M. D.; Messerle, L.; D’Errico, J. J.; Butler, W. M.; Hay,
M. S. Organometallics1986 5, 2283. (b) Messerle, L.; Curtis, M. .0J.
Am. Chem. S0d 98Q 102 7789. (c) Clauss, A. D.; Dimas, P. A.; Shapley,
J. R.J. Organomet. Chen198Q 201, C31. (d) Boag N. M.; Green, M.;
Mills, R. N.; Pain, G. N.; Stone, F. G. A.; Woodward, £.Chem. Soc.,
Chem. Commuril98Q 1171. (e) Green, M.; Mills, R. N.; Geoffrey, N. P.;
Stone F. G. A.; Woodward, B. Chem. Soc., Dalton Tran$982 1309.
(f) Herrmann, W. A.; Bauer, C.; Plank, J.; Kalcher, W.; Speth, D.; Ziegler,
M. L. Angew. Chem., Int. Ed. Engl981, 20, 193. (g) D’Errico, J. J.;
Messerle, L.; Curtis, M. D.Jnorg. Chem 1983 22, 849. (h) Herrmann,
W. A.; Bauer, C.J. Organomet. Cheni981, 204, C21. (i) Bell, L. K.;
Herrmann, W. A.J. Organomet. Cheml982 239 C4. (j) Bell, L. K;
Herrmann, W. A.; Kriechbaum, G. W.; Pfisterer, H.; Ziegler, M. L.
Organomet. Chenml982 240, 381. (k) D’Errico, J. J.; Messerle, L.; Curtis,
M. D. Inorg. Chem 1983 22, 849. (I) Chrisholm, M. H.; Folting, K;
Huffman, J. C.; Ratermann, A. llnorg. Chem 1982 21, 978.

(22) Welker, M. E.Chem. Re. 1992 92, 97.

(23) (a) Fehlhammer, W. P.; Dahl, L. B. Am. Chem. Sod 972 94,
3370. (b) Fehlhammer, W. P.; Kemmerich, T.; Beck, @hem. Ber1979
112 468.



3108 J. Am. Chem. Soc., Vol. 122, No. 13, 2000

isonitriles23 activated alkyned? olefins25 CS,,%6 or isothiocy-
anateg’ (iv) the cycloadditions due to the reaction between
isonitrile complexes and azide ihjsocyanates, or isothiocy-
anateg? (v) formation of metallacycles originating from the
cycloaddition between low-valent metal carbonyls and organo-
nitrile N-oxides2° (vi) the cycloadditions offree CRCN to
metallaisonitrile ylides which lead to metal-bound imidazdfes.
As far as the cycloaddition tcoordinatedorganonitrile species
is concerned, to the best of our knowledge, there is only one
example of such a process, i.e., the{f23] addition of azide
ion to cobalt-bound nitriles or, at least formally, the reverse
reaction between azido complexes and RCN giving, in either
case, coordinated tetrazolaf@3 he restricted amount of these
reactions described in coordination chemistry is somehow
surprising if one takes into account significant and sometimes
tunable, e.g., by variation of other supporting ligands or of the
overall charge on a complex ion, electrophilic activation of
ligands by their ligation to a metal center making the reactions
with electron-rich dipolar reagents favorable and controllable.
For this study we addressed the platinum(lV) complex [RtCl
(MeCN),] since it has been proved that the acetonitrile ligands
are highly activated and they are logical candidates for
investigations of cycloaddition reactions with electron-rich

dipoles such as nitrones. The reaction between the complex and

a nitrone in a molar ratio 1:2 proceeds smoothly in a suspension
of CH,Cl, (with its gradual homogenization) at room temper-
ature and completes after-# h (Scheme 1). The final products
were purified by chromatography on Si@nd obtained as solids
[(RS + (S9/(RR) diastereoisomers] in good yields (780%).

All isolated complexes were characterized by elemental analy-
ses, FAB mass spectrometry, and IR &Hd3C{H}, and'®*Pt
NMR spectroscopies; X-ray structure determination was per-

[ |
formed for R,9-trans{PtCl,{ N=C(Me)ON(Me)-CH p-CsHs-
OMe)},]. The coordination polyhedron of the complex is a
slightly distorted octahedron (Figure 1). The Pt atom is situated

. . 3
at an inversion center, and all bonds and angles around the R

platinum are of normal value8.The spectroscopic data ad-
ditionally support the formulations and indicate the presence
of two heterocyclic ligands bound to the Pt atom via their imino
nitrogens. Only three structures of uncoordinatetl,2,4-
oxadiazolines are know#¥,and, to the best of our knowledge,

the complexes relevant to this study represent the first example

of A*1,2,4-oxadiazoline species coordinated to a metal center
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1
Figure 1. ORTEP view oftrans{PtCl{{ N=C(Me)ON(Me)-CH(p-
CeHsOMe)} ;] with atomic numbering scheme.

Scheme 2.[2 + 3] Cycloaddition between Coordinated
Acetonitrile and Nitrones (R= H, R2 = Ph, 0-CsH4OH,
p-CeH4Me, p-C6H4OMe, p-C6H4N02, p-CeH4NMEQ,
p-CeHsNMeyHCI, R® = Me; Rl = H, R2 = Ph,'Bu, R® =
CH,Ph)
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and, consequentlytrans-[PtCI4{I\II=C(Me)ON(Me)—(|:H(p-
CeH,OMe)} ] is the first example of a structurally characterized
(A*-1,2,4-oxadiazoline)metal compound. Surprisingly, geo-
metrical parameters of the ring are almost unaffected by its
ligation to the platinum(lV) center. Indeed, all bond lengths and
angles in the cycle within@correspond to those in the three
purely organic 1,2,4-oxadiazolinésHowever, in contrast to
the envelope conformation found for the organic compoufds,
the coordinated heterocycle is a half-chair that is twisted around
the N2-C2 bond with deviations of 0.307(6) A for N2 and
—0.209(6) A for C2 from the plane passed through the atoms
N1, C1, and O1. The methyl group at N2 and the aromatic
substituent at C2 are mutually trans, and both occupy axial
positions on the ring.

The results obtained (for IR and NMR spectroscopic results
see below) indicate the cycloaddition of the nitrones to the
acetonitrile species to giva*-1,2,4-oxadiazolines coordinated
to the platinum(lV), Scheme 2. The newly formed organic
ligands can be easily liberated by reaction of thé-{,2,4-
oxadiazoline)platinum(lV) complexes with a slight excess of
pyridine in chloroform (Scheme 2). The formation wéns
[PtCly(pyridine)],3* highly insoluble in CHCJ, in the course
of the substitution, its separation by filtration, and evaporation
of the solvent to dryness allowed us to obtain individaat
1,2,4-oxadiazolines. All isolated compounds were characterized

(34) Jagensen, S. MJ. Prakt. Chem1886 33, 489.
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by NMR and IR spectroscopies and El mass spectrometry. Thethe fact that the success of the metal-mediated reaction is a
mass spectra show, in addition to the molecular ions, a typical consequence of coordination of the nitrile ligand to the platinum
fragmentation pattern that indicates loss of LN as a atom in ahigh oxidation statei.e., the Pt(IV) ion. Indeed, all
consequence of retrocycloaddition reaction. In IR spectra, the attempts to perform the same reaction with the platinum(ll)

heterocycles show strong bands due(tt=N) stretch at 1676
1680 cntl. In 'H NMR spectra, the=C(Me)O protons were
detected in the range 2.22.68 and the NCH—N proton
appears in the range 4.75%.80 ppm. In'3C{*H} NMR spectra,
signals o=C(Me)O and N-CH—N carbons emerge in intervals
from 12.0 to 13.4 and 90.4 to 94.7 ppm, correspondingly, while
carbons of the &N groups were observed in the very narrow
range 160.6-161.6 ppm.

—
We were unable to isolate or to characterize in siter N
- 1
C(Me)O—N(Me)-CH(p-CsHsNMe,) because the appropriate
I 1
complex [PtCi(N=C(Me)O—N(Me)-CH(p-CsHsNMey)),] is

acetonitrile compound [PtgfMeCN),]—even under harsh reac-
tion conditions-failed. Further studies on better understanding
the factors determining the progress of the reaction, on its
extension to other metal ions, and on making the+23]
cycloaddition metal-catalyzed are on the way in our group.

Experimental Section

Materials and Instrumentation. Aldehydes and\N-alkylhydroxy-
lamines were puchased from Aldrich. Solvents were obtained from
commercial sources and used as received. The complex .{PtClI
(MeCN)]%® was prepared as previously described. Nitrones were
synthesized by condensation of the corresponding aldehyde and

rather unstable in solutions and its degradation occurs muchN-alkylhydroxylamine according to the published meth&us, H, and

faster than the substitution of the heterocycle by pyridine.

IR and NMR Spectroscopic Results for the Platinum(IV)
Complexes.Comparison of IR spectra of the products with that
of [PtCly(MeCN),] shows disappearance of thes§ stretching
vibrations at 2354 cmt and appearance of one stron@=N)
band in the range 15971612 cnt™. These values are consider-
ably lower than those found for the uncoordinatet1,2,4-
oxadiazolines (1670 cm), indicating a weakening of the=€
N double bond by coordination to the metal. In the course of

the cycloaddition reaction, a new stereocenter is generated a
the nitrone carbon atom, thus giving rise to two diastereomeric

platinum complexes which display two sets of signals in a ratio
of 1:1 and with small difference in chemical shifts in both
(Ao ca. 0.01 ppm) and3C{*H} NMR spectra A ca. 0.05
ppm). The N-CH—N group appears itH NMR typically at a
chemical shift of 5.256.75 ppm and displays a couplint

of 12—13 Hz), whereas the corresponditig signal is in the
range 87.3-94.3 ppm with?Jp,c from 20 to 21 Hz. For the=
C(Me)O group, atH chemical shift of 2.80 to 3.06 ppmew

of 3.0—4.5 Hz) was observed, while tHéC signal appears in
the range 15.617.4 ppm Jpic of 3.0-4.2 Hz). The fact that

N elemental analyses were carried out by the Microanalytical Service
of the Instituto Superior T@nico. Melting points were determined on

a Kofler table. For TLC, Merck UV 254 Sigplates were used. Positive-
ion FAB mass spectra were obtained on a Trio 2000 instrument by
bombarding 3-nitrobenzyl alcohol (NBA) matrixes of the samples with
8 keV (ca. 1.28x 10% J) Xe atoms. Mass calibration for data system
acquisition was achieved using Csl. Infrared spectra (4@00 cnT?)
were recorded on a BIO-RAD FTS 3000MX instrument in KBr pellets.
IH, 13C{*H}, and'®*Pt NMR spectra were measured on Varian UNITY
300 and Bruker AMX 300 spectrometers at ambient temperaitri.

lchemical shifts are given relative to aqueoufHCl,] = —1630 ppm,

and half-height line widths are shown in parentheses.

N
X-ray Structure Determination of trans{PtCl,N=C(Me)ON-

(Me)—CH(p-CsH4sOMe)} ]. Light-yellow plates of the complex were
grown from dichloromethane solution upon addition of diethyl ether.
Diffraction data were collected on an Enraf-Nonius CAD 4 diffracto-
meter. Cell parameters were obtained from 24 centered reflections with
©® between 10and 13. Range ofhkl: h=0to 15,k=01t0 9,I =

—17 to 17. Standard reflections were measured every 60 min and
showed practically no change with time-1%). Diffractometer data
were processed by the program PRO¥IWith profile analysis of
reflections. The structures were solved by means of Fourier synthesis

both groups display coupling constants to platinum and also based upon the Pt-atom coordinates obtained from the Patterson

the values of the coupling constants indicate that the heterocyclic

ligands in all complexes are coordinated to platinum via their
iminoacyl nitrogens. An additional argument in favor of
coordination by the imino N atom is the chemical shift of the
N=C carbon itself (174.6177.5 ppm), which appears at
considerably lower field than the corresponding carbon in the
free ligands (160.6161.6 ppm).

The 1°%Pt NMR spectra of the diastereoisomers, in contrast
to theH and*3C{H} ones, show only one broad signal with
a half-height peak width in the range 52800 Hz. The chemical
shifts range from-98 to —190 ppm, depending on the structure
of the heterocyclic ligand and solvent employed for NMR

measurements. This interval agrees well with that observed for

trans[PtCly(iminoacyly] complexes,®°thus giving additional

arguments in favor of trans arrangement of the oxadiazoline

synthesis using the SHELXTL packa@feAfter that, all reflections with

I < 20(l) were excluded from calculations. Refinement was done by
full-matrix least squares based & using the SHELX-97 packageé.

All non-H atoms were treated anisotropically. H atoms were located
in a difference Fourier map and refined isotropically. An extinction
correction has been applied. Lorentz, polarization, and absorption
corrections were mad®. Scattering factors are fronmternational
Tables for X-ray Crystallographdt Crystal data are given in Table 1,
bond distances and angles in Table 2.

Preparation of the Oxadiazoline Platinum(lV) Complexes.A
mixture of [PtCL(MeCNY),] (42 mg, 0.10 mmol) and the corresponding
nitrone (0.20 mmol) in CECl; (2.0 mL) was stirred fo4 h atroom
temperature, whereupon the initial suspension became a homogeneous

(35) Kukushkin, V. Yu.; Tkachuk, V. MZ. Anorg. Allg. Chem1992
613 123.
(36) Houben WeylMethoden der Organischen Chemde Aufl. Vol. E

ligands. No evidence for the presence of the other geometrical14b; Thieme Verlag: Stuttgart, Germany.

isomer was obtained from the NMR data.

Concluding Remarks. Our results show that nonactivated
organonitriles can be readily activated toward{2] cycload-
dition reactions with nitrones by coordination to a platinum-
(IV) center, thus giving easy access Ad-1,2,4-oxadiazoline

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

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

(39) Sheldrick, G. MSHELXL-97 University of Gdtingen: Gitingen,
Germany, 1997.

(40) Axelrud, L. G.; Grin, Yu. N.; Zavalii, P. Yu.; Pecharsky, V. K,;
Fundamensky, V. S. CSD-universal program package for single crystal and/

complexes, from which the oxadiazoline ligands can be liberated or powder structure data treatme@llected Abstracts, XlI-th European

almost quantitatively under mild conditions using pyridine, and
providing a novel and simple synthetic route for such a rare
type of heterocycle. Attention additionally should be drawn to

Crystallographic Meeting Moscow, August 1989; USSR Academy of
Sciences: Moscow, 1989; p 155.

(41) International Tables for X-ray CrystallographyKynoch Press:
Birmingham, U.K., 1974; Vol. IV.
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Table 1. Crystal Data and Structure Refinement for
1
trans{PtCl{ N=C(Me)ON(Me)-CH(p-CsHsOMe)} 2]

empirical formula GoH2sClsN4O4Pt

fw 749.36

temp, K 293(2)

wavelength, A 0.71073

cryst syst monoclinic

space group P2;/a (No. 14)

a, 12.6010(10)

b, A 7.572(5)

c, A 14.497(2)

o, deg 90

B, deg 102.83(3)

y, deg 90

V, A3 1348.7(9)

z 2

Pcalct Mg m—3 1.845

u(Mo Ka), mm? 5.634

reflns collected/unique 1934/184R(jnt) = 0.053]

data/restraints/params 1844/0/205

goodness-of-fit orf 2 1.155

final Rindices [ > 20(1)] R1=0.0287
wR2 = 0.0755

Table 2. Bond Lengths (A) and Angles (deg) for
1
trans{PtCl,{ N=C(Me)ON(Me)-CH(p-CsH,sOMe)} 7]

Pt-CI(1) 2.305(2) C(2yC(3) 1.513(9)
PtCI(2) 2.321(2) C(3)-C(4) 1.399(10)
Pt-N(1) 2.047(6) C(4y-C(5) 1.381(11)
N(1)-C(1) 1.265(9) C(5yC(6) 1.367(10)
C(1)-0(1) 1.350(7) C(6YC(7) 1.386(10)
O(1)-N(2) 1.488(7) c(7y-C(8) 1.382(10)
N(2)—C(2) 1.473(9) C(8yC(3) 1.374(9)
C(2)-N(1) 1.499(9) C(6y-0(2) 1.367(8)
C(1)-C(10) 1.480(10) 0(2)C(9) 1.393(15)
N(2)-C(11) 1.473(10)
N(1)#1-Pt-N(1)®  180.00 O(1yC(1)-C(10)  112.6(6)
N(1)—Pt—CI(1) 89.77(17) O(1¥N(2)-C(11) 105.8(6)
N(1)—Pt—CI(2) 88.55(16) C(2¥N(2)-C(11) 113.6(6)
N(1)#1-Pt-Cl(1)  90.23(17) N(2}C(2)-C(3)  109.6(5)
N(L)#1-Pt-CI(2)  91.45(16) N(1}C(2-C(3)  112.9(5)
Cl(1)—Pt-CI(2) 91.36(6) C(2}C(3)-C(4)  122.8(6)
Cl(1)#1-Pt-Cl(2)  88.64(6) C(3}C(4)-C(5)  119.9(6)
Cl(1)#1-Pt-CI(1)  180.00 C(4yC(5)-C(6)  121.3(7)
Pt-N(1)—C(1) 130.8(55)  C(5yC(6)-C(7)  119.4(6)
PtN(1)—C(2) 122.7(4)  C(6yC(7)-C(8)  119.3(7)
N(1)-C(1)-O(1)  115.1(6)  C(7-C(8)-C(3)  122.0(6)
C(1)-O(1)-N(2) 105.7(5)  C(8yC(3)-C(2)  119.0(6)
O(1)-N(2)-C(2)  100.2(5)  C(5¥C(6)-O(2)  115.4(6)
N@2)-C(2)-N(1) 102.7(5)  C(7¥C(6)-0(2)  125.2(6)
C(2-N(1)-C(1)  106.1(5)  C(6YO(2)-C(9)  119.6(7)
N(1)-C(1)-C(10)  132.2(6)

a Symmetry transformations used to generate equivalent atoms: #
-x+1,-y+1 -z+ 1

yellow solution. After chromatography on SCH.CI, and evaporation
of the solvent, the product was obtained as a pale yellow powder.

[PtCI4(I\II=C(Me)O—N(Me)—&:(H)Ph)z] (Two Diastereoisomers,
1:1). Yield: 72%. Anal. Calcd for GH24N4Cl,O-Pt: C, 34.85; H, 3.51;
N, 8.13. Found: C, 34.82; H, 3.40; N, 7.83. FABIS, m/z. 689 [M]*,
619 [M — 2CI]*, 583 [M — 3Cl — H]*, 547 [M — 4Cl — 2H]". Mp:
173°C. TLC on SiQ: R = 0.77 (eluent ChKCl,). IR spectrum (selected
bands), cm': 1604 sy(C=N). *H NMR spectrum in CDG|, §: 2.93
and 2.94 (two s, 3H each,-aN(Me)—0), 2.98 and 2.99 (s- d each,
“Jpn 4.2 Hz, 3H each=C(Me)O), 6.45 (s+ d, 3Jpwy 12.1 Hz, 2H,
N—CH-N), 7.22 (m, 4H) and 7.36 (m, 6H)Pf). °*C{'H} NMR
spectrum in CDG 6: 15.50 and 15.540pc 4 Hz, N=C(Me)0), 46.0
(C—N(Me)—0), 90.57 and 90.62Jpic 20 Hz, N~CH—N), 125.81 and
125.83 6-Ph), 128.4 ifn-Ph), 128.79 and 128.8p4h), 137.66 and
137.69 {pso-Ph), 174.83 and 174.90 £€N). 1°Pt NMR spectrum in
CDCl, 6: —192 (800 Hz).

Wagner et al.

[PCl(N=C(Me)O—N(CH,Ph)—C(H)Ph),] (Two Diastereoiso
mers, 1:1).Yield: 81%. Anal. Calcd for GH3.N4Cl,O,Pt: C, 45.67,
H, 3.83; N, 6.66. Found: C, 45.47; H, 3.76; N, 6.45. FABIS, m/z.
771 [M — 2CI]*, 698 [M — 4CI — 2H]*. Mp: 176°C. TLC on SiQ:

Rr = 0.85 (eluent CKLCL). IR spectrum (selected bands), ¢m 1607
sv(C=N). *H NMR spectrum in CDG, ¢: 3.04 and 3.06 (s- d each,
4Jpys 4.5 Hz, 3H each=C(Me)0), 4.19, 4.20, 4.30, and 4.31 (four d,
12.3 Hz, 1H eachCH,Ph), 6.52 and 6.55 (two % d, 3Jp 12.0 Hz,
1H each, N-CH—N), 7.00 (m, 2H) and 7.32 (m, 3H) (Ph), 7.40 (m,
3H) and 7.53 (m, 2H) (CHPh). 13C{*H} NMR spectrum in CDG] 6:
15.60 and 15.673{pc 4.2 Hz, N=C(Me)O), 60.84 and 60.92QH.-
Ph), 87.98 and 88.08Jpc 20.6 Hz, N~-CH—N), 125.79 and 125.83
(o-Ph), 128.3 if+-Ph), 128.5 and 128.6p{Ph andp-PhCH,), 128.7
(PhCH,), 130.0 PhCH,), 132.93 and 132.97so-PhCH;), 137.74 and
137.78 {pso-Ph), 175.25 and 175.38 €€N). 9Pt NMR spectrum
CDCl, 6: —180 (775 Hz).

[PLCI (N=C(Me)O—N(Me)—C(H)(p-CeHaMe));] (Two Diastereo-
isomers, 1:1).Yield: 70%. Anal. Calcd for @H,sN4Cl,O.Pt: C, 36.83;
H, 3.93; N, 7.80. Found: C, 36.68; H, 3.90; N, 7.79. FABIS, m/z.
669 [M — 2Cl + NaJ*, 646 [M — 2CI]*, 611 [M — 3CI]*, 575 [M —
4Cl — 2H]*. Mp: 190°C (dec). TLC on Si@ R = 0.73 (eluent Ck+
Cly). IR spectrum (selected bands), €m 1606 s¥(C=N). 'H NMR
spectrum in CDGJ d: 2.30 (s, 6H, GHsMe), 2.87 and 2.89 (two s,
3H each, G-N(Me)—0), 2.93 and 2.94 (s~ d each;*Jp 4.2 Hz, 3H
each=C(Me)O), 6.38 (s+ d, 3Jpy41 11.9 Hz, 2H, N-CH—N), 7.05 (d,
8.1 Hz, 4H) and 7.13 (d, 8.1 Hz, 4H) {8:Me). 3C{'H} NMR
spectrum in CDG| 6: 15.54 and 15.580pic 4 Hz, N=C(Me)0), 21.2
(CeHsMe), 46.0 (C-N(Me)—0), 90.59 and 90.64Jpic 20 Hz, N—~CH—
N), 125.70 and 125.90 (CH), 129.2 (CH), 134.83 and 134.86 (Cq),
138.7 (Cq) (GH4Me), 174.65 (G=N). 9Pt NMR spectrum in CDG)
d: —194 (700 Hz).

[PtCI4(I\II=C(Me)O—N(Me)—&:(H)(p—CGH4OMe))2] (Two Di-
astereoisomers, 1:1)Yield: 67%. Anal. Calcd for @GH2sN4Cl,O4Pt:
C, 35.26; H, 3.77; N, 7.48. Found: C, 35.75; H, 3.86; N, 7.33. FAB
MS, m/z. 701 [M — 2Cl + NaJ*, 678 [M — 2CI]*, 643 [M — 3CI —
H]*, 607 [M — 4CI — 2H]*. Mp: 176°C. TLC on SiQ: R = 0.77
(eluent CHCL,). IR spectrum (selected bands), ©m 1612 sv(C=
N). 'H NMR spectrum in CDGJ 6: 2.86 and 2.87 (two s, 3H each,
C—N(Me)—0), 2.92 and 2.93 (¢ d each,*Jps 3.0 Hz, 3H each=
C(Me)0), 3.75 (s, 6H, OMe), 6.35 (6 d, 3Jpys 11.7 Hz, 2H, N-CH—
N), 6.84 (d, 8.8 Hz, 4H) and 7.10 (d, 8.8 Hz, 4H)tGOMe). *C{'H}
NMR spectrum in CDG| d: 15.59 and 15.64Jpc 4 Hz, N=C(Me)O),
45.9 (C-N(Me)—0), 55.2 (OMe), 90.38 and 90.46Jfc 21 Hz,
N—CH—N), 113.8 (CH), 127.17 and 127.19 (CH), 129.85 and 129.90
(Cq), 159.9 (Cq), 174.7 (€N). 1°Pt NMR spectrum in CDG) o:
—190 (600 Hz).

[PtCl(N=C(Me)O—N(Me)—C(H)(p-CeHNO,))s]. Yield: 91%.
Anal. Calcd for GeHzNeClOPE C, 30.82; H, 2.85; N, 10.78.
Found: C, 30.96; H, 2.75; N, 10.41. FABVIS in NBA matrix shows

1 ho signals characteristic for the compound. The compound has no

'defined melting point: on heating, it decomposes above°ZZ0rLC
on SiQ: R = 0.60 (eluent CHCI). IR spectrum (selected bands),
cm L 1603 s¥(C=N), 1524 sv.{NO,), 1350v{(NO,). In 300 MHz
NMR spectra we observed only one set of signals and were unable to
distinguish diastereoisomeféi NMR spectrum in CDG 6: 2.76 (s,
3H, C-N(Me)—0), 2.80 (s+ d, “Jpii 3.9 Hz, 3H,=C(Me)O), 6.32 (s
+d, ®Jpy 12.3 Hz, 1H, N-CH—N), 7.26 (d, 8.5 Hz, 2H) and 8.00 (d,
8.6 Hz, 2H) CeHa). 13C{*H} NMR spectrum in CDGJ, 6: 15.0 €Jpc

4 Hz, N=C(Me)0), 45.6 (C-N(Me)—0), 88.9 Jpic 21 Hz, N-CH—
N), 122.9 (CH), 126.9 (CH), 144.2 (Cq) and 147.5 (CoyH®), 175.4
(C=N). **Pt NMR spectrum in CDGJ 6: —198 (600 Hz).

[PLCl(N=C(Me)O—N(Me)—C(H)(0-CeH,OH));] (Two Diastereo-
isomers, 1:1).Yield: 94%. Anal. Calcd for gH,4N4,Cl,O4Pt: C, 33.30;
H, 3.35; N, 7.77. Found: C, 31.22; H, 3.35; N, 7.22. FABIS, m/z:
722 [M+ H]*, 651 [M — 2CI]*, 615 [M — 3Cl — H]*t, 579 [M — 4ClI
— 2H]". Mp: 157°C dec. TLC on Si@ R = 0.50 (eluent 9:1 Ck
Cly:acetone). IR spectrum (selected bands); 3367 sv(OH), 1610
sv(C=N). *H NMR spectrum in acetonds, 6: 2.85 and 2.86 (two s,
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3H each, G-N(Me)—0), 2.96 (s+ d, “Jps 4.1 Hz, 6H,=C(Me)O),
6.75 (m, 2H, N-CH—N), 6.75 (m, 2H), 6.85 (ddd, 7.8 Hz, 3.3 Hz, 1.2
Hz, 2H), 6.96 (d, 7.5 Hz, 2H) and 7.11 (m, 2H)GO). 13C{*H}
NMR spectrum in acetonds, 6: 15.80 and 15.85%0ric 4 Hz, N=
C(Me)0), 45.8 (C-N(Me)—0), 87.3 (broad, NCH—N), 115.9, 119.6,
125.9, 127.3, 130.1, and 154.84tGOH), 176.3 (G=N). Pt NMR
spectrum in acetonds, 0: —142 (520 Hz).

[PLCl (N=C(Me)O—N(Me)—C(H)(p-CeHNMes)sHCI) 5] (Two Di-
astereoisomers, 1:1).This complex precipitates directly from the
reaction mixture. It is washed with 10 mL of GEl, and 5 mL of
ether and dried in air. Yield: 98%. Anal. Calcd fop836NsClsO2Pt:
C, 33.98; H, 4.28; N, 9.91. Found: C, 33.35; H, 4.24; N, 9.00. FAB

MS, m'zz 704 [PtCL(NC(Me)ON(Me)C(H)GHsNHMe,), — 2CI]*.
Mp: 141°C dec. IR spectrum (selected bands),¢m1597 sv(C=
N). *H NMR spectrum in DMSQdg, 6: 2.84 and 2.91 (two s, 3H each,
C—N(Me)—0O and=C(Me)0), 2.98 (s, 6H, NMg), 6.40 (s+ d, 3Jp
11.8 Hz, 1H, N-CH—N), 7.23 (m, 4H,C¢HsNMe). The complex is
rather unstable in DMS@s and poorly soluble in most other common
deuterated solvents to measure @& 'H} NMR spectrum?®*Pt NMR
spectrum in DMSQds, 6: —98 (560 Hz).

[PtCI4(I\II=C(Me)OfN(Me)f&:(H)(p-CstlNMez))z]. The complex
is liberated from the corresponding hydrochloride adduct by stirring a

suspension of [PtCMI\II=C(Me)O—N(Me)—&:(H)(p—CeH4N Me)-HCl),]

and NaCQ; in CH,Cl,, followed by filtration and evaporation of the
solvent. Yield: 70%. The complex is very unstable, even in the solid
state, and its degradation is already significant withh after isolation.

Elemental analyses obtained were unsatisfactory. However, spectrosop
data presented below give arguments in favor of the proposed structure.

IR spectrum (selected bands), tm 1611 s»(C=N). 'H NMR

spectrum in CDGJ 6: 2.86 (s, 3H, &-N(Me)—0), 2.91 (s, 6H, NMg,

2.96 (s, 3H=C(Me)0), 6.33 (s+ d, 3Jpys 12.0 Hz, 1H, N-CH—N),

6.73 (m, 2H) and 7.04 (d, 7.2 Hz, 2HE{H,NMe,). The complex is
rather unstable in CDgto measure th&C{'H} NMR spectrum®Pt

NMR spectrum in CDGJ 6: —173 (650 Hz).

[PtCI4(I\II=C(Me)O—N(CH2Ph)—&:(H)‘Bu)2] (Two Diastereoise
mers, 1:1).Yield: 50%. Anal. Calcd for @H4oN4Cl,O.Pt: C, 41.96;

H, 5.03; N, 6.99. Found: C, 40.98; H, 4.41; N, 6.65. FABS, Mz
753 [M — 2CI + NaJ*, 731 [M — 2CI]*. Mp: 214°C dec. TLC on
SiO;: R = 0.90 (eluent CHCL,). IR spectrum (selected bands), tn
1567 sv(C=N). 'H NMR spectrum in CDG ¢: 1.03 and 1.04 (two
s, 9H each!Bu), 2.85 and 2.87 (s- d each,"Jpys 3.5 Hz, 3H each,
=C(Me)0), 4.11 (d, 13.1 Hz, 2H), 4.20 (d, 13.1 Hz, 1H) and 4.21 (d,
13.1 Hz, 1H) (CHPh), 5.25 and 5.26 (two % d, 3Jpy 13.0 Hz, 1H
each, N-CH—N), 7.38 (m, 3H) and 7.51 (m, 2H) (GRh). 3C{H}
NMR spectrum in CDGl 6: 17.36 and 17.4230pc 3.0 Hz, N=
C(Me)0), 27.67 and 27.72@H3)sC), 37.8 ((CH)sC), 61.30 and 61.37
(CH2Ph), 94.20 and 94.34%:c 20.2 Hz, N-CH-N), 128.0 p-PhCH),
128.4 (PhCH), 129.72 and 129.75 (PhG}1134.1 {(pso-PhCH), 177.5
(C=N). %Pt NMR spectrum CDG]| d: +107 (775 Hz).

Liberation of Coordinated A*1,2,4-Oxadiazolines by Reaction
with Pyridine. A solution of the corresponding platinum(IV) complex
(0.060 mmol) and pyridine (10.4 mg, 0.13 mmol) in CHQ.0 mL)
was stirred fo 6 h atroom temperature. In the course of reaction the
[PtCly(pyridine)] precipitates from the starting yellow solution as a
yellow powder. After filtration, the filtrate is evaporated to dryness in
vacuo and the residue formed analyzed without further purification.

N=C(Me)O—N(Me)—C(H)Ph. Yield: 78%. Oil. EI-MS,mz 175
[M — 1], 134 [M — 1 — CHsCN], 118 [M — 1 — CH;CN — O]. TLC
on SiQ: Ry = 0.32 (eluent 9:1 CkCl2:Et0). IR spectrum (selected
bands), cm': 1673 s¥(C=N). *H NMR spectrum in CDG| §: 2.11
(s, 3H,=C(Me)0O), 2.89 (s, 3H, &N(Me)—0), 5.55 (s, 1H, N-CH—
N), 7.32-7.39 (m, 5H,Ph). 13C{*H} NMR spectrum in CDG| 6: 12.0
(N=C(Me)O), 47.5 (C-N(Me)O), 93.5 (N-CH—N), 126.3, 128.3,
128.5 and 140.0 (Ph), 161.2 €@\).

N=C(Me)O—N(CHPh)—C(H)Ph. Yield: 89%. Oil. EI-MS,m/z
252 [M], 211 [M — CHsCN], 193 [M — CH:CN — H.0]. TLC on
SiO; Ry =0.32 (eluent 9:1 CkCl:EL0). IR spectrum (selected bands),
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cm L 1677 sy(C=N). '"H NMR spectrum in CDG| ¢: 2.12 (s, 3H,
=C(Me)0), 4.14 (d, 12.6 Hz, 1H) and 4.29 (d, 12.9 Hz, IHH®h),
5.80 (s, 1H, N-CH—N), 7.31-7.42 (m, 10H, Ph and Ci®Ph). 13C-
{H} NMR spectrum in CDG] 6: 12.1 (N=C(Me)0), 63.3 CH,Ph),
90.4 (N-CH—N), 126.4, 128.4, 128.5, and 140.2 (Ph), 128.2, 128.6,
129.4 and 135.3 (Ci#Ph), 161.6 (CG=N).

N=C(Me)O—N(Me)—C(H)(p-CsHaMe). Yield: 88%. Oil. EI-MS,
mz 189 [M — 1], 148 [M — 1 — CHsCN], 131 [M — CHsCN —
H.0]. TLC on SiQ: R:=0.28 (eluent 9:1 CkCl:Et;0). IR spectrum
(selected bands), cth 1676 sv(C=N). 'H NMR spectrum in CDG]|,
5 2.11 (s, 3H,=C(Me)0), 2.35 (s, 3H, @HMe), 2.88 (s, 3H,
C—N(Me)—0), 5.52 (s, 1H, N-CH—N), 7.18 (d, 7.8 Hz, 2H), 7.29
(d, 7.8 Hz, 2H) (GHsMe). *C{'H} NMR spectrum in CDG} 6: 12.1
(N=C(Me)0), 21.2 (GH4Me), 47.0 (C-N(Me)O), 93.4 (N-CH—N),
125.8, 126.2, 129.2 and 138.CsHsMe), 161.1 (G=N).

N=C(Me)O—N(Me)—C(H)(p-CeH.OMe). Yield: 73%. Oil. El-
MS, m/z 206 [M], 164 [M — 1 — CHsCN], 146 [M — 1 — CH,CN
— Hy0]. TLC on SiQ: R = 0.28 (eluent 9:1 CbkClx:ELO). IR
spectrum (selected bands), ©m 1674 sy(C=N). 'H NMR spectrum
in CDCl;, 6: 2.11 (s, 3H,=C(Mg)O), 2.87 (s, 3H, &N(Me)—0),
3.79 (s, 3H, @H4,OMe), 5.50 (s, 1H, N-CH—N), 6.89 (d, 8.7 Hz, 2H),
7.31 (d, 8.4 Hz, 2H) (6H,OMe). 13C{*H} NMR spectrum in CDG|
&: 12.1 (N=C(Me)O), 47.0 (G-N(Me)O), 55.3 (GH4OMe), 93.3 (N-
CH—N), 113.9, 123.8, 127.6 and 149.8sH,Me), 160.0 (G=N).

I\II=C(Me)O—N(Me)—&:(H)(p—CGH4N02). Yield: 65%. Oil. EI-MS,
m/z. 221 [M], 180 [M — CH3CN]. TLC on SiQ: R = 0.26 (eluent
:1 CHCI:EO). IR spectrum (selected bands), @m 1672 sy(C=
), 1519 svadNO,), 1346v¢(NO,). 'H NMR spectrum in CDGl o:
2.11 (s, 3H,=C(Mg)0), 2.91 (s, 3H, &N(Me)—0), 5.64 (s, 1H,

N—CH-N), 7.61 (d, 9.0 Hz, 2H) and 8.23 (d, 8.7 Hz, 2H}sH.,).
13C{*H} NMR spectrum in CDG 6: 12.0 (N=C(Me)O), 47.0 (C-
N(Me)—0), 92.2 (N-CH—N), 127.3 (CH), 129.2 (CH), 139.2 (Cq)
and 147.1 (Cq) (6Ha), 160.2 (G=N).

N=C(Me)O—N(Me)—C(H)(0-CeH.OH). Yield: 72%. Oil. EI-MS,
m/z. 191 [M — 1], 151 [M — CH;CN]. TLC on SiQ: R = 0.13 (eluent
9:1 CHCIx:Et,0). IR spectrum (selected bands), ©m3374 sy(OH),
1675 sv(C=N). *H NMR spectrum in CDG| o: 2.06 (s, 3H,
=C(Me)0), 2.93 (s, 3H, &N(Me)—0), 5.92 (s, 1H, N-CH—N), 6.93
(m, 1H), 7.03 (m, 1H) and 7.32 (m, 2H) {840). *C{'H} NMR
spectrum in CDGJ 6: 13.3 (N=C(Me)O), 46.5 (C-N(Me)—0), 88.9
(N—CH-N), 117.6, 120.5, 125.2, 126.9, 130.8, and 153.gH{OH),
160.0 (G=N).

N=C(Me)O—N(CH,Ph)—C(H)Bu. Yield: 53%. Oil. EI-MS,
Mz 232 [M], 191 [M — CHyCN], 173 [M — CHsCN — H,0]. TLC
on SiQ: Ry = 0.31 (eluent 9:1 CEClz:E0). IR spectrum (selected
bands), cm®: 1670 sy(C=N). *H NMR spectrum in CDG|, 6: 1.08
(s, 9H,Bu), 2.68 (s, 3H=C(Me)0), 3.82 (dd, 13.2 Hz, 2.1 Hz, 1H)
and 4.72 (d, 13.2 Hz, 1H) (&Ph), 4.72 (s, 1H, NCH—N), 7.30-
7.40 (m, 5H, Ph)3C{*H} NMR spectrum in CDG 6: 13.4 (N=
C(Me)O), 25.3 (CCHa)s), 35.6 C(CHa)s), 62.9 CH-Ph), 94.7 (N-
CH—N), 128.2, 129.0, 130.2 and 134.4 (M), 160.0 (G=N).
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