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A FACILE ONE-POT SYNTHESIS OF DIACYLPYRROLESI’B)

Shonosuke Zen*and Kazuho Harada
School of Pharmaceutical Sciences, Kitasato University

Shirokane, Minato-ku, Tokyo 108, Japan

Various diacylpyrrole derivativés (1) were synthesized in good
yields by using B-diketones (2) such as dibenzoylmethane in reaction
with primary aliphatic nitro compounds (2) and acetyl chloride. The
structures of 1 were established by chemical and spectral data. This
reaction mechanism is discussed.
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This communication deals with a convenient method of synthesizing diacylpyrrole
derivatives Q&) from B-diketones (ﬁ) using primary aliphatic nitro compounds Qg)
and acetyl chloride, In our previous reports?’ a new route for generating nitrile
oxides (3) was developed by the O-acylation of 2 with acetyl chloride in N,N~
dimethylacetamide (DMA). One-pot synthesis of various heterocycles containing an
N-O bond, i.,e, isoxazolines etc.,, was presented to illustrate the usefulness of
this method., During the course of studies, we found a novel synthetic reaction
forming an unusual product Q%) in the reaction of glwith a dipolaIOphile,lg, such as
dibenzoylmethane. This general procedure is shown as follows: 1,8g (8 mmol) of %,
0.15 ml of acetyl chloride, and 4 ml of 1IN sodium methoxide in methyl alcohol were
added to a DMA solution of phenylnitromethane Q%, 0.27g, 2 mmol) contained 2 ml of
sodium methoxide solution with cooling at 0°C. It was stirred overnight at ambient
temperature, Then ice water was added and the mixXture was extracted with benzene,
dried (Na»SO4) and concentrated to furnish crude crystals which were chromatographed
on silica gel with benzene-ethyl acetate (20:1). This gave yellowish crystals,
0.31g of 2,4-dibenzoyl-3,5-diphenylpyrrole (li) in a 36% yield [mp 234-235°C
(chloroform-methyl alcohol); IRvﬁiicm_l: 3270 (NH), 1660 (C=0); UVAgngnm (logeg):
209 (4.67), 253 (4.61), 332 (4.33); lH-NMR(CDCl3)6: 6.85-7.30 (20H, m, 4CeHs), 10.17
(1H, s, NH, exchangeable with deuterium oxide); 13C-—NMR(CDCla)b: 123.2 (s,C(3)),
126.8 (s,C(4)), 130.3 (s,C(5)), 131.3 (s,C(2)), 187.8 (s,carbonylB), 194.2 (s,
carbonyla); MS m/z: 427 (M+)]. Fur thermore, methylation of ;elby methyl iodide
gave the corresponding N-methyl derivative (1Ma) in an 83% yield [mp 143-145°C
(methyl alcohol); LYH-NMR(CDCl3)6: 3.83 (3H, s, N-CHz); MS m/z: 441 (M')].

The following aliphatic nitro analogs (2) and B-diketones (2) were employed in

6) 6)

p-chlorophenylnitromethane,

5)

the above-mentioned procedure. 2: phenylnitromethane,
p-tolylnitromethane,7) and nitroethane; 4: dibenzoylmethane, bis(p-toluoyl)methane,
5)

and bis (p-chlorobenzoyl )methane, Subsequently, pyrrole derivatives (la-lh) were

synthesized and the results of extensive experiments are summarized in Table I.
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The proposed reaction mechanism seems to be reasonable as shown in Chart 1.

Initially, 1,3-dipolar cycloaddition of nitrile oxide (3) to dipolarophile, B-di-

ketone gi) gives the anticipated cyclo-adduct, isoxazoline (2), which undergoes

elimination of benzoic acid to form l-azirine (6).

And another‘s reacts with its

C=N bond to afford aziridine QZ) and §) the enol-form of 7, cyclizes to five-

Finally, the dehydrated

membered cyclic compound,(g, via a fission of C-N bond of‘g.

8)

product, pyrrole g%) is yielded from 9 as observed by Ohta.

This

mechanism was

confirmed by the following results: (i) Photoreaction9) of 3,5-diphenylisoxazole

with & (R2=H) under a Pyrex filtered light gave 2,4-dibenzoyl-3,5-diphenylpyrrole

(la)lo) almost exclusively.
—~

reacted with’&’(R2=H) to give the corresponding la.

(ii) Isolated l-azirine 6a (R3=C5H5, R2=H)1l’

13)

12)

(iii) Isolated nitrile oxide

3b (R3=p—CH3CeH4)14) reacted with‘é’(R2=H) to give both azirine éB and ;B‘ (iv) In
the 1H-NMR spectra of pyrroles (lb and le) and N-methyl pyrroles (1&? and ;Mg), the

characteristic p-methyl signals
were observed at 6 2,07-2,13 (3H, CHz).

15

of the tolyl group located at the C-3 position

These data also indicate that fhe a-carbon

of EJwas introduced into the carbon atom at the C-3 ring.

A detailed study of the reaction is now in progress,

Table I. Yields, Melting Points, IR and 1H-—NMR #‘@‘CO R3
Data of Pyrrole Derivatives (1 and 1M) coO @ Ra
24 R

Compd.a) R r? R’ Yield/% mp/°C ng{Rcm—l NH;H-E¥5H3
la H H CeHs 36 234-235 3270 10.17 -
1Ma CH3 H CeHs 83 143-14%5 -——- ---  3.82
;B H H p-CH3CeHa 49 230-231 3250 10,20 -—
1Mb CHs H p-CH3CeHa 75 142-143 -——- ---  3.80
1c H H p-ClCeHa 45 232-233 3240 10,05  ~---
1Mc CH3 H p-ClCeHa 80 166-168 -———- ---  3.80
1d H CH3 CeHs 42 227-228 3240 10,20 ---
lMd CHa CH3 CeHs 80 164-166 _— ---  3.80
le H CHa  p-CHaCeHg 56 231;233 3240 10,22  ~--
1Me CH3 CH3 p-CH3CeHg 82 162-164 —_— -—- 3.77
1f H Cc1 CeHs 33b) 265-267 3240 10,53 --=
imf CH3 Cc1 CeHs 85 195-196 -——- ---  3.75
1g H C1 p-C1CeHg 29 264-266 3240 10,50 ---
Mg CHs Cl1  p-ClCeHa 80 194-196  ---- -—-  3.73
1h H H CHs 5°) 175-176 3240  --=  ---

a) All compounds gave satisfactory microanalyses,
b) Reacted at 80°C.
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COCQﬂR
Ra“cHzNOZ CH3COC1,CH30N8 N R3 c= N O ( H
n DMA OH
’Z’ 2’ C6H4R2
5

COCeH,RE
~ RZCgH,COzH R3\W7<H o (4) - chemco)zﬁc—w-cocemaz
— —
N h
6 7
iad ~
) R® H , , ) ;
RECgH,CO COCeHLR RZCgH,CO RICgH,CO R
) ﬁ ‘ N;(COC A ~HO ” gcocsH,,R
R?CgH,~~ ™OH RZCgH; b H & RiCeH! N
° 3 i)

(4):(R¥C4H,C0O),C Hy === RZC¢H,C(OH)=CHCOC ¢H R

*By dehydration from 5 , 4-acylisoxazoles were obtained as repoted in Ref, 2.

Chart 1
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