Heter obimetallic early—ate transition-metal tetrameric metallomacrocycles via

self assembly
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Interaction of [Ti(n-CsHs)2(0,CCsH4N),] with square-
planar cis-[Pt(PR3),(0SO,CF3),] in MeNO, gives mixed Ti-
Pt tetrameric metallomacrocycles, via self assembly, in
excellent yields.

Dative metal-igand coordination is becoming an increasingly
important motif in the construction of discrete supramolecular
species with well defined shapes and geometries.! The self
assembly of diverse molecular squares with variable cavities
using transition metals and the appropriate bidentate ligands as
building blocks are elegant recent examples of the application
of the above concept. To date all molecular squares have been
constructed with the aid of either late-transition metals, like Pt
and Pd,23 Re,# or early-transition metals such as W and Cr,5 or
the main group element iodined7 initstrivalent I''! form.8 Here,
we report the formation via modular self assembly of the first
examples of early—late transition-metal hybrid Ti—Pt hetero-
bimetallic tetranuclear macrocycles.

Interaction of the known® Ti(n-CsHs), complex 3 with the
cis-sguare-planar platinum bistriflate complexes 42 in MeNO,

+2.2 . /N

MeCN, room temp. — —-20 °C
—2 SiMegF
71%
\
G/ /

L. OSO,CFs
Pt \

I

"OS0,CF;

4a: L =PEty 3
b: L =1/2 dppp

MeN02 room temp.

| 2+
JJ\CN T

4 CF3S05~

@

/
:'A:/TI\
g

|

L- Pt N&( 2 /?:’

] i /

5a: L = PEt3 (97%)
b: L = 1/2 dppp (84%)

Scheme 1 Synthesis of macrocycle 5; dppp = 1,3 bis(diphenylphos-
phino)propane

(0.22 m) at room temp. for 5 h afforded the desired novel
macrocycles 5 in excellent isolated yields via self assembly, as
shown in Scheme 1.3 Work-up proceeded by simply reducing
the solvent to ca. 2 ml under vacuum and subsequently
precipitating and washing the macrocycles with diethyl ether.
Macrocycles 5a, 5b are stable, orange, microcrystalline solids,
characterized by spectroscopic means and, in the case of 5a, by
liquid secondary ion mass spectrometry (LSIMS). All spectra
data are consistent with the proposed structures. Particularly
characteristic of 5 are the respective single, sharp singlets (with
appropriate Pt satellites) in the 31P NMR spectrum and the
downfield shift of the pyridine hydrogens of 3 upon complexing
toPtin5, in particular the «-H shift of ca. 0.5 ppm and the 3-H
of ca. 0.3 ppm downfield in 5a relative to precursor 3. Most
importantly the LSIMS of 5a shows an (M — 2 OSO,CF3)2*
signal at m/z = 1002.6 whose experimental isotope pattern very
closely matches the calculated value (Fig. 1), leaving little
doubt about the tetranuclear nature and identity of this
interesting metallomacrocycle. Fig. 2 displays an MM-2
minimized ball-and-stick (a) and space-filling model (b) of 5a,
illustrating the shape and cavity of this unique heterobimetallic
metallomacrocycle with both square-planar Pt and distorted
tetrahedral Ti as the shape-defining corner units.
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Fig. 1 Selected region of the calculated (a) and experimenta (b) LSIMS of
macrocycle 5a showing an (M — 2 OSO,CF3)2* signal at nvz 1002.6
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In summary, the first example of novel mixed Ti—Pt
heterobimetallic tetranuclear metallomacrocycles are reported
via self assembly from readily available precursors. LSIMS,
aong with spectral and physical data, are used to unambigu-
oudly characterize these new supramolecular species.
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Fig. 2 Chem-3D MM-2 minimized ball-and-stick (a) and space-filling
model (b) of 5a
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FFor 31P{1H} spectra, 85% H3PO,4 was used as an external reference at o
0.00, and for 19F{ 1H} spectra CFCl3 was used as an external reference at &
0.00. Selected spectroscopic data: 3, *H NMR (CDCl3), 6 8.76 (d, 4H, J6.0
Hz), 7.80 (d, 4 H, J 6.0), 6.65 (s, 10H). 13C{1H} NMR (CDCl3), 6 170.2
(COy), 150.6 (C,), 1409 (C,), 1234 (Cp), 119.2 (CsHs). 5a, mp
198-200 °C (decomp.) (5a-H,O Found: C, 36.7; H, 4.4; N, 2.8; S, 5.7.
Requires C, 37.0; H, 4.3; N, 2.4; S, 5.5%). IR (CCl4) var 3091w, vch,
2972w, vco, 1652s, 1540s, vors 1258s, 1221s, 1145s, 1028s cm—1. 1H
NMR (CD3NOy), 6 9.30 (d, 8 H), 8.08 (d, 8 H), 6.68 (s, 20 H), 1.94 (t, 24
H), 1.37 (m, 36 H). 13C{1H} NMR (CD3NO,), 8 168.1 (CO,), 152.6 (C,),
146.7 (C,), 128.7 (Cg), 121.6 (CsHs), 16.0 (m, CHy), 8.3 (CH3). 3tP{1H}
NMR (CD3NOy), 8 2.8 (Jpp 3060 Hz). 29F{1H } NMR (CD3NOy), 6 —76.
LSIMS, mVz 1002.6 (M —2 OTf)2*. 5b, mp 218-220 °C (decomp.). IR
(CCla) var 3106w, Ve, 2920W, Voo, 1655s, 1543s, vors 1253s, 1224s,
1150s, 1029scm—1. 1H NMR (CD3NOy), 6 9.07 (8 H), 7.88—7.50 (m, 48 H),
6.59 (s, 20 H), 3.50-3.30 (m, 8 H), 2.65-2.35 (m, 4 H). 13C{1H} NMR
(CD3NOy), 6 167.8 (COy), 152.3(C,), 145.3(C,), 134.5(0-C), 134.0 (p-C),
130.9 (m-C), 127.6 (Cg), 125.9 (ipso-C), 122.7 (q, Jcr 321 Hz, OSO,CFs3),
121.3 (CsHs), 23.0 (m, CH,P), 18.8 (CHy). 31P NMR (CD3NOy), 6 —10.8
(Jpp 3009 Hz). 19F{1H} NMR (CD3NOy), & —76.
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