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Abstract.- The enol silylethers of N-acyloxybenzanilides undergo smooth rearrangement to afford o-amino- 

benzoyl-phenylacetic acids and thence to oxindoles by dehydration. 

Oxindoles (I), appropriately substituted at both nitrogen and C-3, occupy a pivotal position in the 
synthesis of biologically active alkaloids1 incorporating a pyrrolo[2,3-b] indole moiety. Our interest in the 
synthesis of these and other related molecules2 prompted us to study the chemistry of N-aryl-O-substituted 
acetylbydroxamic acids as potential precursors for the title compounds. 

Ph’NH 

Reagents and conditions: i) R,R,CHC(O)Cl, py or R,R2CHC02H, DCC, DMPA; ii) LDA, 

THF, -90 T; iii) TMSCl ; iv) -90 to +15 T, H20, v) DCC, CH2C12, r.t.; vi) A 

Scheme 
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Table l.- Synthesis of N-Aryl-0-acyl Hydroxamic Acids (2) and Products of 
Rearrangement (5) 

Entry 2 Yield,%a mpQC 5,Yield,%a mp”C 

R Rl R2 solvent solvent 

H H H 92 57.5 gb 184-185c 
Et20 Et20-hexane 

Ph 72 68-70 88d 174-t 75 
Et20-hexane EtOH - H20 

H Ph Ph 73 125 25d,e 
EtOAc 

SPh 76 62 50d 
Et20 

SPh 69 95 

Et20 
sod 

C02Me H SPh 89 96-97 54 
Et20 

Me H SPh 72 74-75 
Et20 

7ld 

6 105 
Et20 

20e,f 

7 

55 

68 124-l 25 g 
EtOAc 

165-167 
Et20 

oil 

119-120 
Et20 

93-95 

hexane 

94-95 

hexane 

157-159 
hexane 

9 

a Represent yields of products purified by column chromatography and/or crystallisation. b Recovered parent 
hydroxamic acid (90%). c Lit.10 mp 179 ’ C d Characterised as methyl esters. e The corresponding benzanilide 
was isolated in ca. 40% yield. f Product of rearrangement 8 characterised as methyl ester. g See Table 2, entry 8. 

N-acyloxybenzanilides 2 (Scheme) are readily obtained from the corresponding hydroxamic acids 
in good yields by esterification with acid chlorides (pyridine-CH2C12) or with substituted acetic acids3 
(DCC-DMAP). Esters of this type have been shown to rearrange4 thermally to the corresponding 
u -acyloxybenzanilides (3). However, silylethers 4, generated in siru from them with LDA (3 eq) in THF at 
-90” C and subsequent reaction with TMSCl(5 eq) at the same temperature, when allowed to warm to room 
temperature and quenched with water afforded the o-aminobenzoyl-phenylacetic acids5 5. 
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Table 2.- 3-Substituted N-Benzoyl Oxindoles (1) 

Entry 1 Yield, %a mp”C 

R Rl P2 solvent 

1 H H Ph 65 f 75-176b 

EtOH 

2 H Ph Ph 25c 164-165 
Et20 

3 H H SPh 46 104-105 
Et20 

4 Cl H SPh 49 121-122 
Et20-hexane 

5 

6 

C02Me H SPh 51 151-152 

CH2Clp-hexane 

Me H SPh 53 143-145 
Et20-hexane 

7 OMe H SPh 34 101-102 

CH2Cl2-hexane 

8 10 2ocd 63-84 

Hexane 

a Represent overall yields from 2 of products purified by column chromatography and/or crystallisation. b Lit.1 1 m p 

175.5O C. c The corresponding benzanilide was isolated in ca. 40% yield. d This oxindole was obtained directly from 
7. 

phTz ‘hip phpph ph’@ 
R OMe 10 

8 9 
6 R = CH, 
7 R=H 
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The results (Table 1) show that the presence of carbanion stabilising groups (SPh, Ph or olefin) c1 
to the carbonyl function in the acetyl fragment of 2 is necessary to prevent a rapid reversion to the parent 
hydroxamic acid (entry 1) and to favour the rearrangement.6 Functional groups such as 0Me,7 Cl and 
CO2Me do not seriously interfere with the reaction. These acids (5) were quantitatively cyclised to the 
corresponding oxindoles8 1 by dehydration with DCC (r.t.; CH2C12). Alternatively, it was found more 
advantageous, from the practical standpoint, to treat the crude reaction mixture, obtained after aqueous work- 
up, directly with DCC and isolate the oxindoles formed (Table 2) by column chromatography. Of particular 
synthetic interest is the ready access the method provides for phenylthio-oxindoles (entries 4-7), with the 
nitrogen already suitably protected, thus permitting further useful chemical transformations to be performed 
at C-3 by radical and/or carbanion chemistry. 

In summary, a general and an expeditious route for the construction of N-protected oxindoles,9 
involving a formal 3,3_sigmatropic rearrangement of hydroxamic acid derived ketene silylketal intermediates 
under exceptionally mild conditions is reported. 
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