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Abstract: The Myers-Saito-type cyclizations of enediyne derivatives via y-oxo ketene

nnntal tatavemandintan sanaratad ha tha naisahhasinsg aratiem matininntiom ~Af mamhthanta
LOldl JIHLCLIUCULAaleD 551]51 wu U_y uic ICIBLIUUIIIIE 's UlJ pcuu\.lyauuu Ul 1l pul.uuatc.

ester groups in acidic media are described. © 1998 Elsevier Science Ltd. All rights reserved

Various acyclic (Z)-1,2,4-heptatrien-6-ynes, which undergo cycloaromatization to produce reactive
dehydrotoluene biradicals (Myers-Saito-type cyclization),!) have been investigated as chemical models for a

class of potent antitumor antibiotics, neocarzinostatin (NCS).2) The preparation of enyne-allene models

biradical 3 via the fixed s-cis-enyne-ailene intermediate 2 by means of intramolecular triggering action of the
hydroxy group under acidic conditions (Scheme 1).4) For further development of this class of cascade reaction,
we describe here the Myers-Saito-type cyclization via y-oxo ketene acetal intermediates 4 generated by the
neighboring group participation of the naphthoate ester moieties of enediyne derivatives in acidic media.
Similar "anchimeric” assistance by the naphthoate ester moiety affording y-oxo ketene acetal § was proposed by
Fuchs as a potential intermediate in the conversion of NCS-chromophore to cumulene 6 which ultimately
produces biradicals 7 (Scheme 2)5), and Hirama$) reported the photo-induced cycloaromatization via

N e U B e R e ot
U\/—-——*IL\N’\I-————» N | LT

......

NCS-Chromophore

0040-4039/98/$19.00 © 1998 Elsevier Science Ltd. All rights reserved.
PII: S0040-4039(98)00200-7



2362

~ X, T Y Z e
TMS 14 -_Mt.\ TMS \TMS 1 AN ' > Y
8 .2 Bquivy 9 (62%) 10 (77%) L OH
Hov o x
2.0 equiv
(@0equv) 444 R1=R2=H (82%)
s L & AE e ek f s ek A DAL (4 & e A Sl s B O fE\ I AL 7 4 11b R'=OCHa,
(a) Pd(PPhg), (0.05 equiv), Cui (0.2 equiv), n-PriNH, (1.8 equiv), toiuene, 60 °C; (D) DIBAL (2.1 equiv), 2 oF
THF, -78°C; (c) i) EDC (4.0 equiv), CH,Cly, rt, ii) (n-C4Hg)4NF (1.0 equiv), THF, 0°C R?=CH, (40%)
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hydroxy naphthoate moiety in NCS.  Synthesis of naphthoate esters 11a,b (Scheme 3) started with the known
(Z)-bromoenyne 87) which was condensed with 1-methoxy-1,1-diphenyl-2-propyne to give the enediyne 9.
Alcohol 10 was obtained by reduction of ester 9 with excess diisobutylaluminum hydride. A naphthoate group
was introduced by the reaction of 10 with 2-hydroxy-1-naphthalenecarboxylic acid or 2-hydroxy-7-methoxy-5-
methyl-1-naphthalenecarboxylic acid®) in the presence of 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide and
subsequent desilylation with tetra-n-butylammonium fluoride to afford the desired naphthoate esters 11a and
11b, respectively.

of 1,4-cyclohexadiene
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structures of 12a% and 14a10) were determined by X-ray crystallographic analysis (Figure 1 and 2), and the

]
“

structure of 13a was assigned by comparing its spectral data with those of 12a and 14a.  These results suggest
that the enediyne 11a proceeded via an acid-catalyzed reaction to the enyne-allene intermediate followed by
subsequent Myers-Saito-type reaction to form cyclized products.  In order to examine the formation pathways
of these products, particularly of the unusual acetal 12a, we conducted the reaction in a degassed solvent as well
as in oxygen atmosphere (Table 1). When the reaction of 11a was carried out in a degassed solvent, the acetal

Scheme 4
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Uﬂ the other ﬂdﬂﬂ, the I'CdbllUIl unucr
oxygen atmosphere afforded 12a, but
not 13a or 14a. While the reactions of
11a required more than 14 h at 25 °C,
"NCS-model” 11b reacted within 0.5 h
under similar conditions.  The latter

reaction gave a more intricate mixture,
from which 14h (under Ar) and 12b

(under O,) could be isolated. Compound 15, when subjected to similar reaction conditions as shown in Table

ne renrnuvered inahanaad ssndas hhath narahis o
l, was 1€COVEITd uncii 1gcu ULIUCL DUUL dUiUUILC alll

These resulis sirongly suggest the naphthoaie participation and incorporation of molecular oxygen into the
acetals 12a,b.  Thus, we propose the following mechanism for these cycloaromatization reactions as
represented in Scheme 5. In the first step, the naphthoate migration to acetylenic carbon with the concomitant
elimination of the methoxy group is likely to occur in acidic media. The y-oxo ketene acetal intermediates 411
thus formed should undergo the cycloaromatization to give the biradical intermediates 16.  Under anaerobic
conditions, 16 would be converted into diol 13 by hydrogen abstraction from cyclohexadiene, followed by the
addition of adventitious water or by hydrolysis under work-up conditions. ~ Alternatively, biradicals 16 would

transformed into triol 14 vig the ionization process.12)  When the reactions were carried out under oxygen
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compared with 11a is presumably due to the presence of electron-releasing substituents on its naphthalene ring.

In summary, this study demonstrates that the naphthoate ester derivatives of Z-hex-3-ene-1,5-diyne can be
used to generate biradicals via the y-oxo ketene acetal intermediate.  Studies on the analogues of this class of
compounds and development of bio-active enediynes are continuing.14)
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3.90(1H, s); MS m/z calcd. for (,31r123u4 459.1596(M++H-H,0). found: 459.1593. 1Zb: Colorless foam,;
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