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Abstract

The 1,3-dipolar cycloaddition reactions
of p-substituted benzonitrile oxides (5-Y)
with 5-fluoroadamantan-2-thione (2-F) and
2-methyleneadamantane (3-F) as well as with
variously
S-substituted- N-benzyladamantyl-2-imines
(4-X) were examined. They produce two
geometrically 1sommeric



A-1.42-oxathiazolines (7-F)Y),
Al-isoxazolines (8-FY) and
A’-1,2 4oxadiazolines (11-X,Y), respectively.
The face selectvity in the latter reaction was
found to be ~1:1 regardless of the varnations
I S-substituent and the temperature. For
the former two reactions, the p-substituent
was varled from electron-withdrawing (Y =F,
Cl, Br, CN or NO,) to —releasing (Y = Me, or
OMe). The face selectivity was measured
in all cases. The differences Ap for the
reactions of 2- and 3-F with 5-H were
obtained from linear Hammett plots; they are
+0.12 and 00, respectrvely. These low
values and information from previous studies
Imply a concerted-one-step mechanism with
very little charge distribution differences in
the transition states. These effects on
temperature on the Z/E product ratios
provide us, for the first time, with actrvation
parameter differences between the syn- and
anfl transition states; their wvalues are
discussed. The product bias resulting from
the favored attack of mtrile oxide on the zu
face is discussed in terms of transition state
hyperconjugation based on the experimental
results and AMI calculations. Tlis work
has been published inJ. Org. Chem. 1999, 64,
1099-1107 = Due to the interesting results
further theoretical calculation was carried out
in collaboration with Professor Chu, San-Yan
and Dr. Su, Ming-Der, applying a Density
Functional Theory and CCSD(T) methods.
From this work, another paper was published
inJ. Org Chem. 1999, 64, 6710-6716.

In collaboration with Professor Lin,
L.-G. of Chunese Culture University we have
also made important contribution in the
host-guest chemustry area. For example, we
have successfully made a senes of
Calix[4]arenes with four different lower rnm
substituents. Based on our results, one
paper has been published m J Org

Chem1999, 64, 26713-2619 -

Key words: 1,3-dipolar addition - Hammett
Plots, Cieplak’s model temperature effects,
Calix[4]arene. Chiral host -

— 4 dhEAY

A ELEIHAFTE T — A4
B R RS B NS0 R A
JEEAPI XA 0 B A LT A
SARFERZREESE -

=~ BRARH

& & AR R ARG REAT @0 RIE
BERETLERNEHNIT LR EE
A EF R B AF R T AR 7
R AH LRBEGRE R ERF 47 48
0 R R AR I R
FEKERAE  FMAF—ZFF -

m ~ 33K A

At RYBALERB/IWR o
& (1) J Org Chem. 1999, 64,
1099-1107 (2) J Org Chem. 1999, 64,
2673-2679 (3) J Org Chem. 1999, 64,
6710-6716 » B — & Chem. Review 1999, 99,
1387-1413 -

2. Purposes and Objectives

The study of electronic effects m
various sterically unbiased trigonal carbon
centers continues to attract considerable
and experimental
Among the many models, transition-state
hyperconjugation and field
the two most popular
explanations for the face selectivity results to
be found in the 5-Substituted
adamantan-2-ones and their dervatves have
proven to be useful probes in research aimed
at understanding the electronic factors in face

theoretical attention.

electrostatic
Interaction are

literature.



selection. These studies of a wvarety of
reactions indicate that the reagent prefers to
attack the face antiperiplanar to the more
electron-rich vicinal bonds, and the results
with  Cieplak’s

transition-state hyperconjugation model. °

can be reconciled

3. Results and Discussion

The effects of p-substitution of
benzonitrile oxides (5-Y) on the face
selectvity of 1,3-dipolar cycloaddition

reactions with 2-F and 3-F have been studied.
The reaction constant differences Ap for
these reactions are obtained from linear
Hammett plots, which grve a small positive
value (+0.12) for thiones (2-F) and a zero
slope for methyleneadamantanes (3-F).
These small Apvalues mmply that the
1,3-dipolar cycloaddition is consistent with a
concerted-one-step mechanism with a slightly
different charge imbalance in the transition
states.

Effects of temperature variation on the
Z/E product ratios of the 1,3-dipolar
cycloaddition reaction of 2-Cl and 3-Cl with
parent mtrile oxide S-H provide us, for the
first time, with actvation enthalpy and
entropy differences between the two
transition states of the syn- and ant1 attacks.
The syn-attacks of the dipoles (5-X) on
thiones 2-X and methyleneadamantane 3-X
have a smaller activation enthalpy (AH*) and
a more negative activation entropy (ASY)
than the anti-attacks.

AM1 calculations of the
HOMO-LUMO eneigies of 1-5 reveal that all
the 1,3-dipolar reactions described here are
LUMO (dipole)-HOMO (cipolarophile)
controlled reactions; the rates decrease in the
order k (imine) > k (C=5) > k (C=CH,) >> k
(C=0).

4. Self-Fvaluation

Most of owr work are fulfilled as
originally proposed, and the results have been
sum up to two J. Org. Chem. Publications.
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