Chemistry Letters 1998

393

Preparation of m-Acylaniline Derivatives by the Reaction of
Tricarbonyl(cyclohexadienone O-benzyloxime)iron Complex and Higher Order Cuprates

Soo Ho Ban, Yujiro Hayashi, and Koichi Narasaka*
Department of Chemistry, School of Science, The University of Tokyo. 7-3-1 Hongo, Bunkyo-ku, Tokyo 113-0033

(Received January 22, 1998; CL-980054)

Reaction of tricarbonyl{(2,3,4,5-n)-2,4-cyclohexadien-1-one
(C-benzyloximeliron and organocuprates, followed by the
treatment with acetic anhydride and carbon monoxide, affords
[(1,2,3,4-n)-1-(N-acetoxy-N-benzyloxyamino)-5-endo-acyl-1,3-
cyclohexadiene]tricarbonylirons, which are converted to m-acyl-
aniline derivatives by treating with potassium carbonate.

Although Friedel-Crafts acylation is considered as one of the
most powerful synthetic tools for the introduction of an acyl
substituent to an aromatic ring system, direct m-acylation of
phenol or aniline derivatives is still a difficult transformation in
organic synthesis.! In the previous paper, we have reported the
regioselective preparation of m-acylphenol derivatives using
tricarbonylf(2,3,4,5-1)-2,4-cyclohexadien-1-oneliron (1) as a
phenol equivalent.2 In this method, higher order cuprates
(R5CusLiy) react with the coordinated carbon monoxide of the
iron complex 1, and the addition of acetic anhydride and the
successive bubbling of carbon monoxide afford stable tricarbonyl
complexes 2. The complexes 2 are converted to m-acylphenol
derivatives 3 and 4 by the oxidation with trimethylamine N-
oxide.
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Since m-acylaniline derivatives were expected to be
synthesized in the same way by the use of (-alkyloxime
derivatives of 1, the preparation of tricarbonyl[(2,3,4,5-n)-2,4-
cyclohexadien- 1-one (G-alkyloxime]iron (5, 6) and their reaction
with organocuprates were examined.
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The oximes, (E) and (Z)-tricarbonyl[(2,3,4,5-1)-2,4-
cyclohexadien- 1-one O-methyloximelirons (SE, 5Z) and their O
benzyl analogs (6 E, 6Z), were prepared by the reaction of 13 and
O-methyl or Obenzylhydroxylamine hydrochloride in the
presence of sodium carbonate in ethanol and water (1/1) at 70 °C
for 8 h. Separation of the £ and Z isomers was easily performed

by silica gel column chromatography to afford 5 and 6 in good
yield (SE 75%, SZ 13%; 6E 80%, 6Z 14%).

Treatment of the (E)-O-methyloxime SE with a higher order
cuprate? (s-BusCusLiz) for 1 h at -78 ©C, followed by the
addition of acetic anhydride for 10 min at 0 ©C and then water,
afforded a thermally unstable and acid sensitive iron complex,
which was extracted with ether at 0 OC after removal of inorganic
salts by filtration through a Celite pad.> The low field carbonyl
peak (263.6 ppm) of 13C-NMR of 8a indicates the existence of
iron acy! functional group,” which suggests the structure of 8a as
[(1,2,3,4,5-1)-1-(N-acetoxy-N-methoxyamino)cyclohexadienyl]-
dicarbonyl(2-methylbutanoyl)iron.

In an ethereal solution of 8a, the acyl group of 8a migrated to
the Cs position of the cyclohexadienyl ligand under carbon mon-
oxide atmosphere at room temperature, affording {(1,2,3,4-n)-1-
(N-acetoxy-N-benzyloxyamino)-5-endo-(2-methylbutanoyl)-1,3-
cyclohexadieneltricarbonyliron (9a). The tricarbonyliron com-
plex 9a8 was isolated in 72% yield from 5E after Florisil column
chromatography and the structure was assigned by the com-
parison of its NMR and IR data with those of the 1-acetoxy-
derivatives 2 (R = s-Bu).2
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As shown in Table 1, the iron complex 9a was converted to
m-acylaniline derivatives 10a, 11a in 70% total yield by the
oxidation with cerium(IV) ammonium nitrate (CAN). It is
noteworthy that the tricarbonyliron complex 9a can also be
converted to m-acylaniline derivatives 11a and 12a by the
treatment with a base. That is, when 9a was treated with
potassium carbonate in methanol for | h at room temperature,
11a and 12a were obtained in 86% total yield.

As the tricarbonyliron complex 9a was not stable enough and
gradually decomposed during the purification, the synthesis of
the m-acylaniline derivatives 11a and 12a from the oxime SE
was investigated without the isolation of 9a. An ethereal
solution of the crude dicarbonyliron 8a which was prepared from
SE by the above procedure was stirred under carbon monoxide
atmosphere. After removal of the solvent, the crude tricarbonyl-
iron complex 9a was immediately treated with potassium carbon-
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Table 1. Transformation of the tricarbonyliron complex 9a
to m-acylaniline derivatives

Reagent Yield / %

10a 11a 12a
MezNO 4 18 0
Io 22 17 0
CAN 50 20 0
KoCO3 0 62 24

ate in methanol. Though the acetyl group was partially cleaved
by this procedure, the m-acylaniline derivatives 11a and 12a
were obtained in 48 and 11% yield, respectively (Table 2, entry
1). It became apparent that the m-acylanilines 11a and 12a were
obtained in better yield (52%, 20%) by employing the O
benzyloxime 6 E instead of the (-methyloxime SE (Table 2, entry
3).
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Table 2. Reaction of the tricarbonyl iron complex 5, 6
with organocuprates

Entry R R? Yield/ %
1 Me (5E) s-Bu 48 (112)  11(12a)
2 Me (52) s-Bu 48 (11a)  10(12a)
3 CHyPh(6E) s-Bu 52 (11a) 20 (12a)
4  CH,Ph(6Z) s-Bu 53 (11a) 20 (12a)
5  CHyPh(6E) Me 72 (11b) 4 (12b)
6  CH,Ph(6E) n-Bu 62 (11¢) 10 (12¢)
7% CHyPh(6E) Ph 45 (11d) 2 (12d)

a) PhoCu(CN)Li; was used instead of PhsCugLi,.

As shown in Table 2, various m-acylaniline derivatives could
be synthesized from benzyloxime 6 E and 6Z. Not only s-butyl
but also methyl and n-butyl cuprates reacted with 6 to afford m-
acylaniline derivatives in good yield (entry 5, 6). m-
Benzoylaniline derivatives were also synthesized by using
PhyCu(CN)Liy? as a nucleophile (entry 7). As both E and Z
isomers of the G-alkyloxime derivatives (SE and SZ, or 6 E and
6Z) react with a higher order cuprate (s-BusCusLiy) to afford m-
acylanilines 11a and 12a in the same yield (entry 1-4), it is not
synthetically necessary to separate both isomers.

m-Alkylaniline derivative has been regioselectively synthe-
sized from tricarbonyl(m6-N, N-dimethylaniline)chromium by the
action of soft anions, which directly attack the meta-position of
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the aniline-chromium complex.!® In the present method, m-
acylaniline derivatives are regioselectively formed from the
readily available iron complex of cyclohexadienone O
benzyloxime 6.

General experimental procedure (Table 2, entry 3) is as
follows: To 400 mg (2.1 mmol) of Cul in a mixture of ether (5
ml) and THF (5 ml) was added s-BuLi (1.50 mol dm-3;2.35 mi,
3.53 mmol) at -30 ©C. After being stirred for 10 min at -30 OC,
the reaction mixture was cooled to -78 ©C and 339 mg (1.0
mmol) of 6 was added. After 1 h, 432 mg (4.0 mmol) of acetic
anhydride in ether (2 ml) was added. After being warmed to 0
OC, the mixture was poured into 10 ml of brine. The organic
materials were extracted with ether at 0 O9C after removal of
inorganic salts by filtration through a Celite pad. The ether
extracts were dried over magnesium sulfate. The ether layer was
stirred for 16 h under carbon monoxide atmosphere at room
temperature. After the solvent was evaporated, the crude product
was treated with potassium carbonate (553 mg, 4 mmol) in
MeOH (10 ml) at room temperature for | h. After removal of
MeOH in vacuo and then addition of water, the organic materials
were extracted with ethyl acetate and organic phase was dried
over magnesium sulfate. The crude products were purified by
thin-layer chromatography (Silica gel, hexane:ethyl acetate=3:1)
to afford 11a (113.5 mg, 52 %) and 12a (36.0 mg, 20 %).
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