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Palladium(0)-catalyzed one-atom ring expansion of various hydroxy metho

"= 5 mol% Pd(PPhg),

9 OMe

CR',

xyallenyl compounds has been achieved in excellent yields without

the use of aryl halides. Hydroxy methoxyallenylisoindolinones, -indanones, and -phthalans have been readily converted to the corresponding
isoquinolones, naphthoquinones, and isochromanones in the presence of P(o-tolyl)s.

Ring expansion reactions have provided efficient tactics for
the construction of various biologically active natural
products and drugs.We have performed base-mediated
tandem heterocyclic and carbocyclic two-atoms ring expan-
sion reactions and palladium(0)-catalyzed tandem carbo-
palladation-heterocyclic and -carbocyclic one-atom ring
expansion reactions by employing various hydroxy allenic
compoundg.Recently, Clark et al. and various other groups
have reported palladium-catalyzed ring expansion reactions
using cyclobutanold? However, the palladium(0)-catalyzed
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ring expansion reactions described above should be initiated
by carbopalladation with aryl halides based on Heck-type
reactions’ except for the palladium(ll)-catalyzed ring expan-
sion reactions of alkenyl- and alkynylcyclobutanols. Thus,
we envisioned that desirable palladium(0)-catalyzed one-
atom ring expansion reactions seem to proceed via hydro-
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palladation (vide infra) onto the allenic moiety without the
use of aryl or alkenyl halides; this process is described below.
Several substrates, hydroxy methoxyallenylisoindolinones

Scheme 1

1a,cje, —indan.oneSa,b,e, qnd -phthalarisa,b were made ﬁféo "= 5 mol% Pd(PPhy), Q oMe
readily accessible by previously reported reactions of the N-R additive Cﬁ:ﬁ&
correspondindN-alkylphthalimides, dialkylindandiones, and THF N.g
dialkylphthalides with lithio methoxyallene; in each case, 0 reflux o
good yields were obtained. 1a.ce 2a, ce
First of all, hydroxy methoxyallenylisoindolinorie was e 9 ou
refluxed in the presence of 5 mol % Pd(RRfand 3 mole R O Mol Fd(PPhal X
equiv of K;CO; in THF. The desired one-atom ring expan- N R
sion proceeded even in the absence of aryl halides to afford ) reflux OR
isoquinoline2ain a 79% yield (entry 1 in Table 1). Similar 3a,b.e 4a,b, e
MeQ o
additive A
Table 1. Palladium(0)-Catalyzed One-Atom Ring Expansion of ° THF Qi‘joA
Hydroxy Methoxyallenyl Cyclic Compounds, 3, and5 K R reflux R R
entry compound additive time (h) product yield (%) a:5|:’=bMe, b:R=Et c R="Bu d:R= ’Bu,6::’ ; =Bn
1 la K,CO3? 19 2a 79
2 1lc K,CO3? 19 2¢c 63
3 1d K2COs" 19 2d 69 Because of the poor yield (36%) and lengthy reaction time
4 le K2COs? 17 2e 88 (24 h) required for the reaction to obtain naphthoquinone
> sa KoCOs” 24 4a % 4a as described above, the Pd(0)-promoted reactioaof
6 5a K,COgz2 24 6a 63 ; ' X
7 3a PPhab 18 4a 90 was tentatively undertaken by employing 10 mol % P&
) 1a P(o-tolyl)z 3 2a 93 an additive instead of ¥COs;. Fortunately, the yield and
9 1c P(o-tolyl)s° 2 2c 83 reaction time were improved to be 90% and 18 h (entry 7),
10 1d P(o-tolyl)s" 3 2d 71 respectively. We considered that decomposition of palladium
11 le P(o-tolyl)s® 1 2e 93 catalyst and the allenic substrates under the reaction condi-
12 :2 ﬁgg‘tg:y:)i g 42 96 tions with K.COs for 17—24 h turned out to provide an
i y)3b 4 % unsatisfied yield of each product, as shown in Table 1.
14 3e P(o-tolyl)s 9 4e 98 .
15 5a P(0-tolyl)s? 5 6a 81 Subsequently, the Pd(Pfhcatalyzed reactions dfac—
16 5h P(0-tolyl)s" 1 6b 91 e, 3ab,e, and5ab were similarly performed in the presence

aThree mole equiv of KCO; was used® Ten mole percent PRlor P(o-
tolyl)s was used.

treatment of other isoindolinonelc—e, indanone3a, and
phthalanba furnished the corresponding isoquinolores-e
in 63—88% yields (entries -24), naphthoquinonda in a
36% yield (entry 5), and isochromanofiain a 63% yield

of 10 mol % of Po-tolyl); as an additivé,which is known
to stabilize the Pd catalyst and improve its turnover.
Surprisingly, all one-atom ring expansion reactions in the
present study were easily generated to afford the correspond-
ing desired products in 7198% vyields after refluxing for
1-9 h, as shown in Table 1 (entries 8—16).

To learn reactivity of the palladium(ll) species to the
methoxyallenic moiety, compour8hwas treated with 5 mol

(entry 6). All experimental results are summarized in Scheme % Pd(OAc) in the presence of 1 mole equiv of DDQ in
1 and Table 1. The structures of all products were explicity THF under reflux for 3 H° The reaction did not furnish the
determined by their characteristic spectroscopic data and/ordesirable naphthoquinod at all, but dimethylindanedione
X-ray crystallographic analysis &fa and4a, as shown in ~ was obtained in a 37% yield. Similar treatmenBafwith 1
Figure 187 mole equiv of Pd(OAg)in THF under reflux for 1.5 #

resulted in decomposition a.

A plausible mechanism for the cascade hydropalladation-
2
&

ring expansion reaction can be represented on the basis of
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s-allylpalladium complex can be generated by hydropalla-
dation. Then, release of the Pd(0) and rearrangement of the
. MeQ Y group in thes-allylpalladium complex may concertedly
(0) HO . .
proceed to give the one-atom ring expanded product.
Y In conclusion, we have successfully developed new
palladium(0)-catalyzed one-atom ring expansion reactions of

Meo,F}d 1,35 various hydroxy methoxyallenyl cyclic compounds via

o H=— hydropalladation without the use of aryl halides. Further
application of the products bearing vinyl and methoxy groups
to the syntheses of biologically active natural products and

X=0, R . .
X \—/ X Y=NR',20, CR, drUgS IS nOwW ongoing.
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of a hydroxy methoxyallenyl cyclic compound is presumed
to occur onto the Pd(0) catalyst. In the second step, a
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