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culations on the mannopyranosyl cation suggest that its triaxial
half-chair conformation is energetically preferred and that most
potent mannosidase inhibitors share its binding topography.!®
However, this rationale does not explain why 4 and § are as active
against bovine §-galactosidase as against 8-glu, judging from
comparative 1Cqq studies (no Kj's determined). These findings
contrast dramatically with findings for 1-dNM and other known
glucosidase inhibitors which have relatively little effect on manno-
and galactosidases.

With their saccharide-like structures and resonance-stabilized,
partially positively charged anomeric carbons, amidinium ions
4-H* and 5-H* represent ideal mimics of the hexopyranosyl cations
implicated in enzymic glycoside hydrolysis. As such, their activity
against a cross section of glycosidases indicates that recognition
and binding of this common transition-state structure, involving
favorable electrostatic interactions with one or both active-site
carboxylates® (Figure 3), overrides any modest stereochemical
discrimination which the resting enzymes make between isomeric
hexose residues.
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T1,Pt(CN),,"? which has an intense blue luminescence when
irradiated in the ultraviolet range, has a novel structure that
distinguishes it from other crystalline inorganic compounds derived
from Pt(CN),>.> Generally, these involve a columnar structure
with Pt--Pt distances ranging from 3.09 to 3.75 A, whereas
TI,Pt(CN), forms discrete, well-separated pseudooctahedral units
in which the platinum is coordinated to thallium (Pt~TI distance,
3.140 (1) A) and the thallium is monocoordinate. TI,Pt(CN),
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Figure 1. A perspective view of one of the cations in [Tl(crown-P,)Pt-
(CN),]NO; showing 50% thermal contours and uniform, arbitrarily sized
circles for the carbon atoms of the crown ligand. Selected bond distances
(A): Pt-TI, 2.911 (2), 2.958 (2); Pt-P(1), 2.343 (8), 2.312 (1 1); Pt-P(2),
2.329 (8), 2.333 (10); TI-O(1), 2.75 (2), 2.77 (3); TI-0O(2), 2.77 (2), 2.91
(2); TI=0(3), 2.77 (2), 2.77 (2); TI-O(4), 2.76 (2), 2.87 (2); TI-N(1),
3.14 (2), 3.05 (2); TI-N(2), 3.01 (2), 2.98 (2). Bond angles (deg):
P(1)-Pt-P(2), 171.0 (3), 172.0 (3); P(1)-Pt—C(39), 85.4 (7), 79.9 (13);
P(1)-Pt—C(40), 93.3 (8), 97.7 (11); P(2)-Pt-C(39), 95.4 (7), 100.5 (13);
P(2)-Pt-C(40), 85.0 (8), 81.4 (11); TI-Pt-P(l), 92.8 (2), 92.4 (2);
TI-Pt-P(2), 96.2 (2), 95.5 (3); TI-Pt-C(39), 89.1 (9), 88.6 (13); TI-
Pt-C(40), 96.4 (11), 94.9 (10).
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is soluble only in very polar solvents (water, dimethyl sulfoxide)
where it dissociates into TI* and Pt(CN),?" ions and loses the
luminescence observed in the solid state. We are interested in
the general problem of designing complexing agents that allow
the transfer of part or all of such solid-state materials into soluble
compounds that can be manipulated and studied by typical co-
ordination-chemical techniques. In this case, the TI~Pt bond is
the essential unit that we sought to preserve and solubilize. To
that end, we have prepared the new ligand, crown-P, (1) (Scheme
1).

The aza-crown portion of 1 should create a suitable environment
for the thallium ion while phosphorus atoms should be able to
substitute for cyano ligands in Pt(CN),>. These should not
produce a major perturbation of the electronic structure at the
platinum. The size of the aza-crown portion situates the two
phosphorus atoms so that they comfortably span trans coordination
sites on a transition metal, and the facile inversion at nitrogen
allows the two phosphorus donors ready access to either side of
the macrocycle during complex formation. The methylene linkage
between the aza-crown portion and the phosphorus atoms provides
the proper spacing to accommodate the TI~Pt moiety. Moreover,
1 is readily prepared in high yield in a one-step process.*
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Figure 2. The 64.5-MHz '"**Pt{'H} NMR spectrum of [Tl(crown-P,)-
Pt{(CN),][NOy] in chloroform at 20 °C.

T

Crown-P, was obtained in 86% yield by the condensation of
diphenylphosphine, paraformaldehyde, and diaza-18-crown-6 in
toluene at 60 °C.5%6  Successive addition of thallium(I) nitrate
and bis(triphenylphosphine)platinum(II) cyanide to Lina 1:1 v/v
mixture of toluene and methanol gives a colorless solution from
which white needles of [TI(crown-P,)Pt(CN),]NO, (2) (IR, »-
(CN), 2133 cm™) were obtained after partial evaporation of the
solvent followed by the addition of ethyl ether. The structure of
the complex as determined by X-ray diffraction is shown in Figure
1.7 The complex consists of a planar P,Pt(CN), unit that is
capped by the diaza-crown portion with the thallium(I) ion sitting
within it. Notice that the thallium is shifted out of the rough plane
of the aza-crown moiety toward the platinum. The TI~Pt distances
in the two crystallography independent cations in the crystals of
2(2911 (2) and 2.958 (2) A) are similar but considerably shorter
than the TI~Pt distance in TI,Pt(CN), (3.140 (1) A). Some of
this shortening may be brought about by the presence of the ligand
bridge, while another contribution arises from the difference in
metal-metal bonding between the binuclear TI-Pt unit in 2 and
the trinuclear TI~Pt~TI unit in TI,Pt(CN),.

Complex 2 is soluble in a range of solvents (chloroform, di-
chloromethane, acetone), and it retains the Pt~TI units when
dissolved. The *'P{'H} NMR spectrum is a convenient probe of
this since phosphorus coupling to both 5Pt (33.8% natural
abundance, S = !/,) and 2Tl (70.5% natural abundance; 2Tl
(39.5%); both S = 1/,) is observed (8 = 7.6 ppm, J(Pt,P) = 2293
Hz, J(TI,P) = 41 Hz) in chloroform. However, the thallium ion
can be removed. Treatment of a chloroform solution of 2 with
a 20-fold excess of 18-crown-6 results in the disappearance of the
3P NMR spectrum of 2 and the growth of new resonances of
thallium-free (crown-P,)Pt(CN), (3) (6 = 2.0 ppm, J(Pt,P) =
2225 Hz) and no coupling to thallium,
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The '5Pt{'H} NMR spectrum of 2 produces the first measure
of a TI-Pt one-bond coupling constant. The spectrum recorded
in chloroform at 20 °C is shown in Figure 2. It consists of two
triplets with 8 = ~4684 ppm, J(Pt,P) = 2293 Hz, and 'J(Pt,TI)
= 3825 Hz. This is the first observation of 'J(TI,Pt), and it gives,
in conjunction with the short Pt~TI distance, a clear indication
that there is a significant covalent component to the TPt bond.
Under the conditions of the experiment, it was not possible to
resolve the difference between coupling to 2%°T1 and 29Tl

The electronic spectral features of 2 are similar to those of
TI,Pt(CN), (luminescence, Ay, = 444 nm). In dichloromethane
solution at 23 °C, irradiation of 2 in the ultraviolet range produces
blue luminescence (A, = 451 nm). The luminescence is lost when
the thallium is removed from 2 through the addition of 18-crown-6.

The hybrid ligand 2 has considerable potential for forming new
complexes involving the coordination of transition metals and main
group metal ions. Preliminary evidence for formation of Ir'~TI!
and Ir'~Pb" bonded units is already at hand,® and further ex-
tensions are under development.
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The role of stereoelectronic effects in controlling the face se-
lectivity during nucleophilic additions to trigonal carbon atoms
has come under intense and incisive mechanistic scrutiny in recent
years.! In particular, substituted cyclohexanones have been
explored extensively, although these systems have intrinsic lim-
itations in the sense that the two w-faces of the carbonyl group
are sterically nonequivalent and, therefore, not ideally suited for
the segregation and assessment of steric vs electronic effects. In
a pioneering study, employing sterically unbiased 5-substituted
2-adamantanones, le Noble? has drawn attention to the importance
of the hyperconjugative assistance by electron-rich ¢ bonds to the
adjacent antibonding orbitals (Cieplak effect)? to explain control
of diastereoselectivity. It occurred to us that 2,3-endo,endo-di-
substituted 7-norbornanones*’ can serve as excellent substrates
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