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Abstract— Dienone mono-epoxides (13) and (14} were readily
reacted with potassium phenoxides to give intermediates (17) and
(18) which were subjected to methylation followed by reduction
with Zn/AcOE to give the desired diphenyl ethers (15a)-(15f) in
geod yield.

Two bieyelic peptides, bouvardin (1) and deoxybouvardin (2)1 are known to
possess the inhibitory activity towasrd the P-388 lynmphocytic leukemia. Since Kriek2
reported the hexapeptide (3) lacking the diphenyl ether bond was deveoid of anti-
tomor activity, the 14-membered ring of {1) and (2) which conteins an ether bond
seems to be very important for the biologiecal activity.

For synthesis of the 14-membered ring, first of all we attempted to build up an
ether linkage by using Ullmann reactiocn of N-benzyloxycarbonyl-N-methyl-3-bromo-
L=methoxy-L-phenylalanine methyl ester (7) or N-benzyloxycarbonyl-N-methyl-3-iodo-
4-methoxy-L-phenylalanine methyl ester (8) with benzyl N-methyl-H-t-butoxycarbonyl-
L-tyrosinate (16), however in all cages intractable mixtures were produced contrary
to our expectation.

Scott et al. already reported that the electrooxidation of the N-carbomethoxy-
tyrosine (9) afforded the spirodiencne lactone (11} in low yield (15%)3.

Therefecre, we turned our attention Lo the reactlion of a dienone with a certain
phencl in the hope of getting s C-0-C coupling product. The dienone lactone {10)%
was prepared from N-methyl-N-benzyloxycarbonyl-L-tyrosine (6) by oxidation with
thallic nitrate in 60% yield. Despite of numerous efforts, the reaction afforded
a C-C coupling compound instead of a desirable G-0-C. For instance, the reaction
of {10) with p-cresol in the presence of BFj(Et)QO gave (19)5 in 20% yield.

This result was coincided with earlier observaticns~ and also explicable in
terms of HEAB rule.

Since the reaction of 2,3-epoxy-3-methylcyclohexanone (4) with o-cresol 1is
known to give 2-(2-methylphenoxy)-3-methyl-2-cyclohexen-1-one (5)7, we decided
to apply the reaction to the dienone mono-epoxide derivable from (10).

Fortunately mono-epoxidation was readily achieved by using 30% H,0,-Triton B
(40% in MeOH) in CHGIB—EtOH to afford (12).
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Thug methylation of (12) with CH,N, afforded an oily spoxy ester {13)8 as the
sole product (81%).

The ester (13) and the carboxylic acid (12) were smoothly lactonized to give
the lactone (14)° when treated with t-Bu0OK and DCC respectively.
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Both the ester (13} and the lactone {14) were readily reacted with potassium
phenoxides at room temperature to give the desirable products (17) and {(18) which
were subjected to methylation followed by reduction with Zn/90%-AcOH at room tem-
perature to give the expected diphenyl ether {15} in good yield10.

Thus, the above dienone mono-epoxides were proved to be a useful candidate for
the synthesig of diphenyl ethers having ityrosine moiety under mild reaction con-

dition. Table 1 summarizes the yields of diphenyl ethers prepared in this way.
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g) Tsolated yield by column chromatography on silica gel.

Table 1: Yield of Diphenyl Ethers,

Structure of the diphenyl ether (15e) was unequivocally determined on the basis
of the following experiment. Namely, a sequence of reactions of (15e) 1) AcEO-
pyridine, 2) Hy, 5%Pd-C/MeOH, 3) CH,N,, 4) CFBCOzﬂ-anisole. 5) Ac,0-pyridine gave
2-[p-2'{8}-(N-acetyl-N-methylamine-2' -methoxycarbonylethylphenoxy) -4~ [2* (8)-(N-
acetyl-N-methylamino)-2°-methoxycarbonylethyl] -phenylacetats (238), which was
entirely coincided with the authentic compound from deoxybouvardin[ﬂ) 6N-HC1, 2)
Ac20-5%-NaOH, 3) GH2N2]by comparison of each IR spectrum and TLC behavier. Un-
fortunately, however, each observed [ﬁ]D value was not identical [the authentic
(20): [w] 5% <17 (c=2.8, CHO1,): the synthetic (20):(w]5! —4.25°(c=0.94, cHC1,)],
pointing cut that the unwanted racemization occurred partially under the reaction
conditions. Now we are investigating the proper conditions to minimize the

racemization and the effective lactamization.

(20)
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