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Table L. IR Data“ for Osmium Complexes®

compound v(CO) r(CX)
OsCly(CCl)(CO)(PPhy), 2012, 1990 880, 780, 770
OsCly(CNCH3)(CO)- 1956 2200
(PPh;),

OsCl13(CO)»(PPh3); 2040, 1975
OsCl,(CS)(CO)(PPh3), 2040, 2030, 2020 1315
OsCl,(CSe)(CO)(PPh3), 2036, 2018 1156
OsCl,(CTe)(CO)(PPh3), 2040 1046

 In reciprocal centimeters. Measured as Nujol mulls. # All com-
pounds have satisfactory C and H analyses.

pure TeH™. The tellurocarbonyl complex forms orange crystals
mp 221-223 °C, which are air stable. The corresponding
carbonyl, thiocarbonyl, and selenocarbonyl are almost color-
less. All the compounds show an exceptionally intense infrared
absorption associated with v(cx) (see Table I) dropping from
1315 em™! for v(cs) to 1046 cm™! for v(cTe). ¥(co) remains
almost constant throughout the series of compounds.

The stereochemistry of all derivatives is probably as depicted
above and this has been confirmed for OsCl,(CS)(CO)(PPh3),
by X-ray crystal structure analysis.'* Since this is the first
complete series of chalcocarbonyl compounds to be described,
crystal structure determinations of all members of the series
are planned to help evaluate the bonding characteristics of each
ligand.

The dichlorocarbene complex promises to have diverse
synthetic applications, and the further reactions of I are being
studied.
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Correlation of Circularly Polarized Luminescence
Induced in Th(dpm); by Chiral Solvents with the
Absolute Configuration of Those Solvents

Sir:

The determination of the absolute configuration of a chiral
substance is a very important part of the characterization of
that molecule. Considerable success has been attained by
Nakanishi and Dillon' in absolute configurational studies of
vicinal glycols with metal derivatives of 3-diketones. These
workers were able to correlate the sign of circular dichroism
peaks appearing ~300 nm with the absolute configurations of
numerous glycols and amino alcohols. Other workers have
examined the circular dichroism induced in the ’Fg — 3D,
absorption of Eu(IIl) when Eu(fod); (fod = 6,6,7,7,8.,8,8-
heptafluoro-2,2-dimethyloctane-3,5-dione) adducts with chiral
alcohols were prepared.” These methods are attractive in that
the experiments are easy to carry out and the results usually
adhere to the rules stated by the authors.

When a chiral molecule is also capable of luminescence after
being excited by UV light, it is often possible to observe the
excited-state analogue of circular dichroism, circularly pola-
rized luminescence (CPL).3 We have observed earlier that
CPL could be induced in achiral Eu(III) 5-diketonate chelates
upon complexation with optically active solvents,* although
we did not attempt to draw correlations between the configu-
ration of the chiral solvent and the signs of the CPL. In the
present work, the sign of the CPL induced in Tb(dpm); (dpm
= 2,2,6,6-tetramethylheptane-3,5-dione) is correlated with
the absolute configuration of several chiral solvents.®

When Tb(dpm); is dissolved in (R)-a-phenethylamine,
strong Tb(III) luminescence is observed at 545 nm, corre-
sponding to the D4 — 7Fs transition. This transition is par-
tially circularly polarized, and the particular CPL line shape
associated with the CPL induced by the R enantiomer is shown
in Figure 1.9 Similar line shapes (although not magnitudes)
were obtained when the R isomers of 2-aminobutane, 2-ami-
noheptane, c-phenethyl alcohol, and propylene glycol were
used as solvents for the Tb(dpm);. Two CPL extrema were
observed, and in general, when the R enantiomer of the chiral
solvent was used, the negative CPL peak was the one located
at 544 nm and the positive peak was found at 549 nm. When
the S enantiomer was used in place of the R, the CPL peaks
occurred at the same wavelength, had the same intensity, but
were of opposite sign.

The CPL spectra of other Th(III) luminescent bands was
also recorded, corresponding to the Dy — "F¢, 'F4, and 7F;
transitions, but the CPL of these was at least an order of
magnitude weaker than the CPL associated with the SDy —
"Fs emission. An attempt to compare the CPL of the Dy —
"Fg emission with the induced circular dichroism (CD) of the
corresponding ’Fg — 3Dy proved unsuccessful owing to the
extremely low magnitude of optical activity found with both
methods. CD measurements were not pursued further since
the low signal-to-noise ratios obtained precluded effective
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Figure 1. Circularly polarized luminescence (upper) and total luminescence
(lower) spectra of Th(dpm) dissolved in neat (R)-a-phenethylamine. Both
intensity scales are completely arbitrary.

evaluation of the sign of induced optical activity with substrate
absolute configuration.

No CPL was observed when resolved 2-butanol, 2-octanol,
or diethyl tartrate were used as the chiral solvent, and no
Tb(III) emission was observed when using «-(l-naph-
thyl)ethylamine as the solvent (here the solvent totally ab-
sorbed the exciting light at 365 nm and thus made it impossible
to excite the Tb(III) chelate).

It was found that the magnitude of total luminescence (TL)
and CPL depended strongly on the nature of the solvent used,
and in general the Tb(III) emission was at least an order of
magnitude more intense in the amine solvents than in the al-
cohol solvents. Previous work involving emission titrations of
Eu(III) chelates has established that the luminescence intensity
of the lanthanide ion in a tris(8-diketone) chelate will increase
upon adduct formation with a substrate, and that the increase
in luminescent intensity can be related to the formation con-
stant of the chelate: substrate adduct.” In the cases where in-
duced CPL was not found in the luminescence of a Tb(dpm)3
adduct, it was found that the total emission was simply too
weak to be observed.

[t is possible to place the CPL results on a quantitative basis
by calculating the luminescence dyssymmetry factor, gjum as
defined by Richardson and Riehl:?

_2AD _2UL—1r) 0
um = Ty (I + Ir)

I and IR refer, respectively, to the intensities of left and right
circularly polarized emission, A7 is the differential emission
of left and right circularly polarized light, and I is the mean
light intensity. This was done at the two extrema found in the
CPL spectra, and the gjum values are found in Table I. It may
be noted that the induced CPL is greater in the amine solvents
than in the alcohol solvents, and this observation is in accord
with stronger amine adducts being formed.

Table I. Comparison of the Luminescence Dissymmetry Factors
Observed in the R Enantiomers of Various Chiral Solvents

solvent Zlum (544 nm) Zlum (549 nm)
a-phenethylamine —0.0283 +0.0325
2-aminobutane —0.0134 +0.0143
2-aminoheptane —0.0111 +0.0120
a-phenethyl alcohol —0.0105 +0.00719
propylene glycol —0.00252 +0.00112
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A clear and detailed understanding of the CPL results is not
possible at the present time, but the studies presently underway
in this laboratory should provide additional insight into the
nature of this problem. The present method appears to offer
a simple and fairly convenient method to predict the absolute
configuration of a substrate capable of forming an adduct with
Tb(dpm)s, and is particularly suited to the study of amine
solvents.
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Orotidine 5'-Monophosphate Decarboxylase Inhibitors
Formed by Spontaneous Reaction of Barbituric Acid
and Ribose 5-Phosphate, a Surprising Reaction

Sir:

Many drugs used in the treatment of cancer and other pro-
liferative disorders cause an inhibition of RNA and (or) DNA
synthesis.! We report here determinations of the structures of
a series of compounds which result from unusual spontaneous
reactions between barbituric acid and D-ribose 5-phosphate
in water. All of the products of this reaction thus far tested have
been found to behave as potent competitive inhibitors of pu-
rified yeast orotidine 5’-monophosphate decarboxylase.2-# The
decarboxylase catalyzes the final step in the enzymatic se-
quence for the de novo synthesis of uridine 5’-monophosphate
which is eventually incorporated into nucleic acids via its tri-
phosphate.

Barbituric acid (54.1 mg, 0.42 mmol) was incubated with
33.3 mg (0.11 mmol) of D-ribose S-phosphate disodium salt
in 3 mL of deionized water for 2 h at 37 °C, pH 5.5.25 The
reaction mixture was then chromatographed on a Sephadex
G-10 column (3 X 18 cm) with water, the chromatograph
being carried out in a 2 °C cold room to minimize decompo-
sition of the labile product. Monitoring with UV at 260 nm and
CD at 290 nm gave the base-line separated peak of product 1
and partly overlapping peaks of barbituric acid and ribose
phosphate. The product fraction was lyophilized to afford 39
mg (87%) of practically pure adduct 1; this was used as such
for structural and inhibition studies since it was found that
further handling only led to gradual conversion into other
products (see below). Adduct 1 strongly and competitively
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