C18

Journal of Organometallic Chemistry, 371 (1989) C18-C20
Elsevier Sequoia S.A., Lausanne — Printed in The Netherlands

JOM 9996PC

Preliminary communication

Asymmetric synthesis of complexed cyclic N,O-Acetals
by use of platinum(II) complexes. Crystal structure
of trans-[PtCl,(C,H,)(2-p- NO,C,H ,CHNH(CH,),0)]

A. Albinati,
Istituro di Chimica Farmaceutica, Universita di Milano, Viale Abruzzi, 42, 1-20131 Milano (Italy)

C. Arz and P.S. Pregosin
Laboratorium fiir anorganische Chemie, ETH-Z, Universitdtstrasse 6, CH-8092 Ziirich (Switzerland)
(Received March 22nd, 1989)

Abstract

Optically active p-CIC,H,CH=NCH(Et)CH,OH(R) cyclizes in the presence of
Zeise’s salt to afford one diastereomer of the complexed oxazolidine p-CIC¢H ,-
CHNHCH(Et)CH,0) in high chemical yield. The analogous cyclization of p-NO,-
C,H,CH=NCH,CH,OH affords trans- PtCl,(C,H,) p-NO,C,H,CHNHCH,-
Csz) whose crystal structure has been determined.

The synthesis of optically active substrates in high enantiomeric excess continues
to attract much interest [1]. Specifically, N,O-acetals are useful precursors in the
preparation of optically active secondary or tertiary benzylic amines with > 95%
enantiomeric excess [2a]. However, these compounds are not always very stable, and
tetrahedral a-aminoethers can be short-lived intermediates [2b]. We have recently
shown that the complexes 1 react with alcohols to give a-aminoethers, 2 [3]. These
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complexed ligands show surprising resistance to hydrolysis when compared with the
uncoordinated compounds. As the aldimine carbon-bearing the aryl group is pro-
chiral, we decided to look at a related reaction in which the alcohol function was
part of an optically active fragment. Since the substrates 1 are rather specific, we
chose to examine the metal assisted cyclisation of 3 (derived from the aldehyde and
(R)-2-amino-1-butanol), and found that this reaction proceeds in high yield to
afford a single diastereomer [4*]. This is a rare example of a high yield
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stereospecific metal-assisted ring closure. In the absence of the metal compound 3
does not cyclize, and the analogous (S) isomer on treatment with Zeise’s salt also
gives a single diastereomer. Overhauser studies are now in progress to determine the
relative stereochemistry at the new chiral center. The oxazoline 4 is readily recog-
nized in solution from the 'H and ’C NMR data. The signal from the imine proton
of 3 at 8 ca. 8.11 disappears and is replaced by signal at 5.85 ppm. Similarly, in the
3C spectrum, the imine carbon signal at & 160.9 is replaced by a new signal at 93.1
ppm.

To extend the potential of this cyclization chemistry we carried out the reaction
with §, and found it to give the six-membered ring species 6. Crystals of 6, suitable
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for diffraction studies [5*] were grown from CH,Cl,/hexane solution and an
ORTEP view of the molecule is shown in Fig. 1, In agreement with indications from
the IR data on the basis of the Pt-Cl stretching frequencies and symmetry
considerations, the complex is seen to have a trans geometry, with the ethylene; two
halogens and heterocyclic moiety as the four ligand components of this slightly
distorted square planar Pt" complex. The bond lengths and bond angles within the
coordination sphere are normal for this type of complex [3,6], and some of the
relevant values are shown in the caption to Fig. 1. |

We have carried out a number of additional reactions and find that: (i) this type
of cychzatlon can be accomplished with various phosphine complexes, and (ii) the
reaction is most successful when there are electron-withdrawing groups on the
aromatic ring, in keeping with the view that the imine carbon haS an enhanced

* Reference number with asterisk indicates a note in the list of references.
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Fig. 1. An ORTEP view of 6. Relevant bond distances (A) and angles (°) are: Pt—CIi(1) 2.293(4),
Pt-CI(2) 2.301(3), Pt-N(1) 2.107(6), Pt-C(11) 2.19(1), Pt—C(12) 2.15(2), N(1)-C(7) 1.48(1), O(1)-C(7)
142 (1), CI(1)-Pt-CI(2) 177.0(1), CI(1)-Pt—-N(1) 91.0(2), Cl(2)-Pt-N(2) 86.0(2), Cl(1)-Pt—(11) 91.3(5),
Cl(2)-Pt-C(12) 93.7(6), CI1)~-Pt-N(1)-C(7) —62.2(5), N(1)-C(7)-C(1)-C(2) 103.7(9),
CI(1)-Pt-C(11)-C(12) 87.1(8).

electrophilicity when coordinated to platinum. Reports of these and further studies
will be presented separately.
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