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Photoisomerization of encapsulated Z-enecarbamates within
the hydrophobic chiral cavities of c-CD showed higher
diastereoselectivities in the photoproducts than those obtained
in solution. The selective encapsulation of the enecarbamates
and the following isomerization process are both diastereo-
selectively controlled by c-CD.

Understanding the intricacies involved in photoisomerization
within confined cavities has provided insights into the excited
state processes that occur in biological systems.1 Supramolecular
assemblies such as micelles, zeolites and cyclodextrins have been
shown to be very effective in controlling the excited state processes
during phototransformation.2 Immense progress has been made in
recent decades to achieve high stereoselection in photoreactions in
which the chiral information in the photoproducts is imprinted
within the intervening short-lived excited species/reactive inter-
mediate.3–6 Recently we have shown that oxazolidinone-function-
alized enecarbamates are versatile systems for the study of
conformational, electronic, stereoelectric, and steric effects.7–11

Enantioselectivity as high as 97% was observed with these systems
during photooxygenation. Further, it was clearly demonstrated
that the alkene geometry is crucial to control the approach of the
singlet oxygen. We have now carried out a systematic study on
how to control the photoisomerization process that will provide
insights into how the alkene geometry may be fine-tuned in
isotropic media.12 Herein, we report the influence of cyclodextrin
nano cavities13 on the diastereroselectivity of the photoisomeriza-
tion process.

Diastereoselective photoisomerization of oxazolidinone-
functionalized enecarbamates 1 (Scheme 1) in solution gave low
diastereoselectivities (5–15%) upon direct and sensitized irradia-
tion.12 Even chiral sensitizers did not significantly alter the

observed selectivity in these systems.12 In this context, we investi-
gated cyclodextrin nanocavities13,14 as host to bias stereoselection
during the photoisomerization processes. 4-Isopropyloxazolidi-
none functionalized 19Z-4R(iPr),39R/S-enecarbamates (1Z) com-
plexed readily with c-cyclodextrin (c-CD). The c-CD/1Z complex
was formed by adding 1Z (0.03 mmol) in 12.5 mL CD3OD to
12.5 mL D2O solution of c-CD (0.03 mmol).15 FTIR analysis of
the c-CD/1Z complex in a 1 : 1 v/v of D2O/CD3OD mixture
showed the n(CO) band of the oxazolidinone ring at 1699 cm2 1

compared to that of the uncomplexed 1Z in CD3OD at 1732 cm2 1

(Fig. 1). The observed shift [Dn(CO) = 2 33 cm2 1] strongly
suggests that a host–guest complex is formed between 1Z in the
hydrophobic chiral cavity of the cyclodextrin; the carbonyl moiety
of oxazolidinone ring is stabilized through a hydrogen bond with a
proton provided by the hydrophobic inner cavity of c-CD.16 1H-
NMR analysis is consistent with the FTIR results, in which an

aDepartment of Chemistry, Columbia University, 3000 Broadway, Mail
Code 3119, New York, NY 10027, USA. E-mail: njt3@columbia.edu
bDepartment of Molecular Chemistry, Osaka University, 2-1 Yamada-
oka, Suita, 565-0871, Japan
cEntropy Control Project, ICORP, JST, 4-6-3 Kamishinden, Toyonaka,
560-0085, Japan
dInstitut für Organische Chemie, Universität Würzburg, D-97074
Würzburg, Germany and Department of Chemistry, University of Puerto
Rico, Facundo Bueso 110, Rio Piedras, PR, 00931, USA
eDepartment of Chemical Engineering, Columbia University, 3000
Broadway, Mail Code 3119, New York, NY 10027, USA
{ Electronic supplementary information (ESI) available: Detailed com-
plexation and irradiation procedures, gas chromatographic analysis, CD
spectra of complex, 1H-NMR spectroscopy of the complex, time resolved
phosphorescence measurements. See DOI: 10.1039/b609177f

Scheme 1 Photoisomerization of 4-isopropyloxazolidinone functiona-
lized 19Z-4R(iPr),39R/S-enecarbamates 1Z .

Fig. 1 FT-IR spectra of 1Z in CD3OD (left) and the complex of 1Z with
c-CD (right) in 1 : 1 v/v of D2O/CD3OD.
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