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ed into a catalytic role, not only for reduction but for a wide
variety of reactions. Application of this activated metal
powder to the Simmons-Smith and Reformatsky reactions is
currently under investigation.
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Racemization vs. 1,3-Shift in the Excited State
of 1-Methyl-2-Cyclohexenyl Phenyl Ketone
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The most g,7-unsaturated ketones undergo 1,3-acyl
migration under the direct irradiation and 1,2-acyl migration
under the sensitized irradiation.! Schaffner? and coworkers
have investigated the 3-benzoyl cyclopentene (1). Irradiation
of optically active ketone 1 gave racemic mixture along with
the a-cleavage, recombination products and benzaldehyde.
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S. J. Lee® have studied the photochemistry of benzoyl
cyclohexadiene derivatives (2). The cyclic 8,7, 8,e-unsaturated
ketone 2 are system in which 1,5-shift seems more likely.
However, direct photolysis of 2 gave only the 1,3-shift pro-

duct.
|
direcz

Since the bezoyl groups showed variety of photo-reaction de-
pend upon the olefinic moiety, we have decided to investi-
gate the migratory aptitude and the singlet-triplet reactivity
of 1-methyl-2-cyclohexenyl phenyl ketone (3) which is
analogous to the ketone 2.

The ketone 3 chosen for study was synthesized by the
Grignard reaction of 1-cyano-1-methyl-2-cyclohexene.*

O Ot

Direct irradiation of ketone 3 in ether at 350 nm for 40
min showed no significant change in nmr spectrum and GC

(£)-3

Table 1. Change in Optical Rotation During the Irradiation of {+ )

Ketone 3

Time (min.) Optical rotation, [e] Inf%lay]
0 +36.474 0
5 +33.055 0.098
10 +30.775 0.170
20 +25.076 0.375
30 +21.657 0.521
40 +18.237 0.693

analysis. Nmr and GC analysis revealed that there were
neither 1,3-shift nor decomposition during the 40 min irradia-
tion. Over 60 min irradiation of ketone, however, produced
products along with e-cleavage, recombination, and ben-
zaldehyde.

The ( +)-ketone 3 was resolved to see if the photo-racemi-
zation occurs under irradiation condition. The optical resolu-
tion of ( +)-ketone 3 was perfoermed by the selective ketaliza-
tion® of the ketone 3 with (2R, 3R)-2,3-butandiol and since
the photo-racemization is first order kinetics, the optical puri-
ty and the absolute configurations were not determined.

Direct irradiation of the resolved ketone 3 at 350 nm
showed racemization only and the quantum efficiency®’ was
calculated as 0.75 using the rate constant of first order kine:
tics, .e. Ink =:—;’ where % 0.0171/min. (Table 1).
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The photo-racemization of ketone 3 was quenched by the
addition of trans-piperylene and linear Stern-Volmer rela-
tionships were observed as shown in Fig. 1.
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Figure 1. Stern-volmer quenching of the photo-racemization of
(-)-ketone 3.

Based upon these facts, the racemization mechanism was
suggested as follows:
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The mechamism involves e-cleavage to yield alkyl and
benzoyl radical, which recombine to afford racemization.

Since the efficient racemization was quenched and the
fluorescence emission was not detected, an efficient inter-
system crossing may prevent producing 1,3-shift product,
which generally comes from singlet state. Ketone 3 is one of
a few®1! ketones which intersystem cross under the direct
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irradiation condition. The direct vs. sensitized triplet state of
ketone 8 including racemization, 1,3-shift and the oxa-di-n-
methane (ODPM) rearrangement products are under investi-
gation.
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In connection with our research for the synthesis of some
biologically active pyridazine nucleosides, we have attemp-
ted the synthesis of some cyanopyridazine nucleosides from
mono- or dichloropyridazine nucleosodes with the fully ben-
zoylated sugar moiety and KCN in methanol solvent. We
have, however, obtained the corresponding mono- and dime-
thoxypyridazine nucleosides with the fully debenzoylated
sugar moiety instead of cyanopyridazine nucleosides contain-

ing the protected sugar moiety. On the other hand, mono- or
dicyanopyridazine nucleosides were synthesized from CuCN-
DMSO system.!

This preliminary result is interesting in nucleic acid che-
mistry. The deprotection of benzoyl or acyl groups on 27, 3’
and 5"-positions of sugar moiety is one of the most important
procedure in the field of sugar, nucleoside and nucleotide
chemistry. In general, acyl groups of protected esters have



