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Pyrromethanes (3) are invaluable intermediates in both syni'.hef.:l.c"l and biosynthotic2
studies of porphyrins. The most popular preparative route; to unsymmetrically substituted
pyrromethanes is the condensation of a 2-bromomethyl( or acetoxynothy14)pyrrole (1) with

a 2~unsubstituted pyrrole (2):

1) (2) (3)
(a) R = Br; (b) R = OAc
The reaction is usually carried out in acetic acid at 140° in the presence of sodium

Iz
IZ>»
IZw

acetate, and furnishes yields of pyrromethanes (3) in the region of 50% after careful
chromatography of the crude products. This procedure has been improved5 in the case
of acetoxymethylpyrroles (1b) by performing the condensation with the 2-unsubstituted
pyrroles (2) in acetic acid at 90°, thereby achieving yields between 60 and 70%,

In connection with our studioss on the total synthesis of protoporphyrin-IX and
its deuteriated derivatives, we requifed the pyrromethane (6) and attempted its
preparation by heating the appropriate pyrroles (4)T and (5)T in acetic acid. The
only product isolated from these reactions was the pyrromethane lactone (S)T, mePe
178-181°. Convinced that this material (8) had arisen from the required pyrromethane
(6) through intramolecular attack of the nucleophilic oxygen atom upon the side=chain to
give initially (7), we sought milder conditions for the preparation of the pyrromethane

(6). As a result, we have uncovered what we consider to be an important technical

»
Address correspondence to this author.
1 New compound which gave a satisfactory elemental analysis.
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development in pyrromethane synthesis. Treatment of equimolar proportions of the
2-acetoxymethylpyrrole (4) and the 2-unsubstituted pyrrole (5) with a catalytic quantity
(£0.1 equive) of toluene p~sulphonic acid hydrate in methanol at 35-40° (monitored by
telece) gave 85% of the required pyrromethane (6)T, which was conveniently isolated

H,CI CH,CI H,CI HLCI
+ —>
PhC H ' H, u O-NMe, | PhC O-Nie,
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(8) )

.

without ohroll&tpgraphy, by dilution of the reaction mixture with water and collection of
the crystalline product. This procedure has been found to be general (see Table for a
representative selection of pyrrometl;anu). In a typical experiment, a suspension of
bensyl 2-ncetoxy-ethy1-3-(2-metho:q9arbonylethyl)-h-pthylpmole-s-carboaqlate (373 mg.)
and 3=acetyle2,4=dimethylpyrrole (137 mg,) in methanol (5 ml,) was treated with toluene
p~sulphonic acid hydrate (10 mg,) and heated under nitrogen at 35° during 4 hours. The
solution was diluted with water (1 ml,) and the pyrromethane (9) isolated by filtration
(410 mget 91%) and then recrystallised from methylene chloride / n-hexane (n.p. 136-137°
(Lit.d 135-136°). N.omer. spectrum in CDCl; T 2.65 (5H,s) Celigs 4.75 (21,8) CgHgCH, 3
6420 (2H,s) CH,; 6,38 (3H,8) OCHy; ca. 7.4 (4H,m) CH,CH,; 7.60 (6H,8) 2 B=CHy; 7.74
(6H,8s) COCH; and w-cy_s).

No pyrromethane was produced when the 2=acetoxymethyl- and 2-unsubstituted
pyrroles were heated in methanol in the absence of the toluene p-sulphonic acid and
neither was there any evidence of the production of symmetrical pyrromethanes in the
presence of the acid catalyst., The methanol and toluene p=sulphonic acid conditions

appear to be exceptionally mild, both from the thermal and chemical standpoint., This
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is shown by the facile isolation of (8) and by the fact that t-butyl ester protecting

groups survive the procedure (see Table).

Pyrromethane Yield Lit, Yield Ref.
Me I". Me O-Me
91% 70% s
PRCHO,CUN SN
(9)
m 47.“ 6a
oo rol
m.p. 158=139

indicates the point of carbon=carbon bond formation. PY = cnzcugcogm
TABLE

The mildness of the procedure outlined above encouraged us to attempt the
synthesis of the tripyrrane (10). These compounds have been of interest in the con-

struction of opem=chain polypyrrolic substances for porphyrin synthesis and are of

Mo PMe pMe e Mo e

Pth,o,c[ HUHM H/uco,cu,n‘

(10)

great potential interest in current biosynthetic .'lnvcstigationa;z they are particularly

unstable in acidic media and have heretofore been accessible in only moderate y101d5'7
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from non-acidic condensations. When the appropriate S=unsubstituted pyrromethane and
2-=acetoxymethylpyrrole were treated with toluene p=sulphonic acid in methanol, the
required tripyrrane (10)f m.p. 97-99° was isolated in 35% yield (1st. crop onlys t.l.Ce
showed the presence of further quantities of the tripyrrane in the mother liquors).
(Nemer. spectrum in CDCL;T =0,59, =0.28 (2 x 1H,s) NH, and NH_; 1.25 (iH,s) NH,; 2.76,
2.90 (2 x 5H,m) 2 x Cgligs 5.38, 5.42 (2 x 24,8) 2 x CelyCl,; 6.39, 6.48 (2 x 2H,8) 2 x

CH,; 6.41, 6.43 (3H,s and 6H,s) 3 x OCHg3 7.1-7.7 (12H,m) 3 x CH,CH,; 7.75, 7.81,

7.98 (3 x 3H,8) 3 x 5"’!‘-3)
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