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Abstract

A convenient synthesis of the title compounds has been developed. Key synthetic steps include: (1) conversion
of the readily available salicylic acid derivatives to the corresponbtlivsgibstituted salicylhydroxamic acids; (2)
cyclization of the hydroxamic acids under Mitsunobu conditions to give the title compounds. © 2000 Elsevier
Science Ltd. All rights reserved.

Synthesis of heterocyclic compounds has been a central and important theme in modern medici-
nal chemistry. During our recent structure—activity relationship studies, we became interested in the
synthesis of a series afi-substituted benzisoxazolin-3-onek).(With their good chemical stability
and structural rigidity, this class of compounds may serve as a general structural motif for medicinal
chemistry applications. It was surprising, however, that no general method exists for their synthesis.
Direct N-alkylation of the known 3-hydroxy-1,2-benzisoxazblée tautomeric form oN-unsubstituted
1,2-benzisoxazolin-3-one, was disqualified by the predominand®-alkylation? while a previous
attempt at the ring closure df-phenyl salicylhydroxamic acids led only to degradation via Lossen
rearrangement? Herein, we would like to report a convenient and general method for the synthesis
of N-substituted 1,2-benzisoxazolin-3-ones.

Our approach for the synthesis of the title compounds involves the use of two readily available starting
materials, salicylic acids and-alkyl- or N-arylhydroxamines, and features the use of the Mitsunobu
reagem for cyclodehydration. As outlined in Scheme 1, salicylic ad)l Was converted to the acid
chloride after acetylation of the phenolic hydroxy group. Tdrtho-acetoxy acid chloride was then
treated with appropriatd-alkyl or N-arylhydroxyamine to produds-substituted benzohydroxamic acid
3 with concomitant removal of the neighboring acetyl group in a selective manner such that a remote
acetoxy group as iBgand3h (entries 7 and 8, Table 1) was not affected under the reaction conditions.
The ring closure ofb-hydroxyhydroxamic acid was the key step. The attempted cyclodehydration
with carbonyldiimidazol® or thionyl chloridé* led either to no reaction at low temperature or complex
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Table 1

Synthesis ofN-substituted benzisoxazolin-3-ones from salicylic acids and hydroxamines

Entry Salicylic acid (2) Benzohydroxamic acid (3) “|  Benzisoxazolin-3-one (1) ®| Yield®
o]
OH OH OH o] \©
2a 3a, (67%) 1a
0O 0
» OHC CO,H OHC OHC
O 1
OH OH OH o) \O
2b 3b, (77%) 1b
MeQ MeQ MeQ
o)
3 CO.H O
N% N 87%
OH OH OH o
1c 3c, (55%) 1e
&, (Y @
0
‘ Wast W, W,
I}I—Me N
OH OH OH 0™ “Me
2d 3d, (80%) 1d
o) 0
° OzNQCOZH OaN OZNAQ\( 78%
o] TS °
2e 3e, (70%) 1e cN
O 0
6 AcHN CO.H AcHN ACHN‘Q\(
N—< N 88%
OH OH OH 0 7/
xA 31, (60%)
Me Me
— — 0
7 N CO,H N
W 2 i N—( )—Br 82%
OH OH OH
of OAc
9 3g, (75%)
Pr. Pr.
O o)
8 HO COH AcO AcO
N—< _N 92%
Pr OH Pr OH CI)H Pr @)
2h 3h, (72%) 1h

“ Reagents and conditions: 1) acetylation of 2: AcCl (2.0-3.0 equiv.), pyridine (4.0-6.0 eqiv.), 0-25 °C, 30 min; 2)
preparation of acid chloride: acetylated salicylic acid (1.0 equiv.), (COCI), (3.0 equiv.), CH,Cl,, 25 °C- reflux, 1 h;
3) conversion of acid chloride to 3: acid chloride (1.0 equiv.), RNHOH - HCI (3.0 equiv.), 1N Na,CO; (4.0 equiv.),
CH,Cl,-THF (1:1),25°C, 1 h. b Reagents and conditions: PhsP (1.2 equiv.),EtO,CN=NCO,Et (1.2 equiv), THF,
0-25 °C, 30 min. ° Yield of isolated product.
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products at elevated temperature due to competing side reactions including the Lossen degradation.
Fortunately, the desired ring closure was smoothly effected with the use of the Mitsunobu reaglent (Ph
DEAD), affording productl in high yield (Scheme 1 and Table 1).

— 1. AcCl, pyridine — 0 3. Mitsunobu — o
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Scheme 1.

As summarized in Table 1, a variety of compounds with a benzene, naphthalene and pyridine ring fused
to theN-substituted isoxazolinone have been prepared following the general synthetic sequence outlined
in Scheme 1. Several functional groups are well tolerated throughout the entire synthetic sequence.
No degradation products arising from the Lossen rearrangement were observed except for gubstrate
(Scheme 2) in which the presence of the free hydroxyl gnoana to the reaction center appeared to
have completely diverted the reaction course to Lossen rearrangement, giving rise to benzoxazolinone
7 as the only isolated product. This is probably becausepthgdroxyl group in4 was sufficiently
electron donating to force the migration of the phenyl group (path A, Scheme 2), giving the isocyanate
intermediaté 6 that subsequently cyclized to affo whilst other aromatic substituents including the
acetoxy group was generally less activating so that the attack on the nitrogendsththieydroxyl group
(path B) prevailed giving the desired benzisoxazolinones. It should be emphasized that the use of the
Mitsunobu reagent must also contribute to the control of the desired pathway since as mentioned above
other cyclization reagents led to the Lossen rearrangement even for substrates withuhygdroxyl

group.
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Scheme 2.

In conclusion, we have developed a convenient and general method for the syntinesishstituted
1,2-benzisoxazolin-3-ones. Noteworthy is the high efficiency and the ease with which all synthetic steps
can be executed as well as the ready availability of the starting materials, which may make this method
useful for combinatorial synthesis.
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