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The utility of tosylmethylisocyanide (TosMIC) (I) in heterocyclic syntheses was
demonstrated in previous papers in this ser-:les.2 We now wish to report further extension of the
scope of this reagent to the synthesis of pyrroles by reaction with Michael acceptors.

TosMIC reacts under basic conditions with Q@,B-unsaturated ketones, esters or nitriles
to give, by concomitant loss of p-toluenesulfinic acid, 3-acylpyrroles (IIa-g), pyrrole-3-

carboxylates (IIh-k) and 3-cyanopyrroles (IIla-c), respectively.

Tos~CH,,-N=C o
(1) IR
base :
+ -TosH /
0 H” [15-/‘ ;H
R CHeCH-C-R® H (11)
(vesp. RLCH=CH-C=N) (resp. 3-C=N, III)

The substituent R'I was varied from aryl and alkyl to hydrogen (see Table). Usually,
the highest ylelds were obtained when R1 was aryl.

It is apparent from the rationalization given below that the pyrroles prepared by
this method will be perforce unsubstituted in the ring positions 1 and 2. Aécordingly. Michael

acceptors like mesityl oxide and 3-methyl-3-penten—2-—one, devold of at least one hydrogen at
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R1 Re mp. °C yield b) purification
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Ila C61-l5 CH} 157 -158 T0% benzene
ITb 2-furyl ox, 138 -141° 69% Et,0/pet. ether
e  2,6,6-trimetnyl-  CH, 198 - 199° % Et,0/pet. ether
hex-2-enyl
114 CH, CHy 112-114° u5% benzene/Et,0
alumina/CH2012
ITe H CH,y 110-111° 15% alunina/CH,Cl,
(rep.6 112-113°) benzene/pet. ether
IIf Cgll CeHy 229 -231 © (dee.) 70% MeOH/CECL,
Iig CgHCO CehH 221 - 222° 50% EtOCH
ITh Celty CH,0 182 - 183° T0% MeOH
T4 cH, CH40 52 - 54° 6 alumina/CH,CL,
(I'ep-8 55-56°) benzene/pet. ether
Iy H CH,0 86 - 87° 33% sublim.
(rep.? 87-88°)
ITk COOCH, CH,0 243 - 215° 60% sublim.
(rep.10 211 -242°)
ITIa Celly - 128 - 129° 35% Et,0/pet. ether
I1Ib CHy - 14 -117° 50% alunina/Et,0-pet. ether e)
sublim.
IITe H - 53 - 55° 108 sublim.
(rep.® 55-56°) (33% by NMR)
v Cglly CH,0 184 - 185° 23% alumina/CH,CL,

EteQ/pet. ether

a) All new compounds gave microanalyses for C, H and N within 0.3% of the calculated values.

IR and NMR spectra support the structures.
b) Yield of isolated compounds after one purification (erystallization, chromatography or

sublimation, s~e last column).

¢) Chromatography gave a second product (in 9% yield): 1-(1-cyanoisopropyl)-3-cyano-k-

nethylpyrrole.
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both Ca and C_,, provide no pyrroles at all. Ring position 5 in II and III remains also unsubsti-

B’
tuted, as a conseguence of the choice of TosMIC (I). However, by use of a—tosylbenzyliaocyanidej »

instead of TosMIC, a S5-phenyl substituted pyrrole IV is obtained (see Table).

i 0 i3
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R% .
Tos=-C Tos-C. C
/N 4
N=C n
o fl o0
[}
_-_'g:’ R'-ci-Cjc-R°  _-Tos®, R -/c c\-c.n2 ~H® -
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The vinylic carbon atoms of the Michael acceptors become C3 and C4 of the pyrrole
ring. This 1s an essential feature of our synthetic method as is illustrated, for example, by
the conversion of methyl crotonate. Reaction with TosMIC gives in one shot methyl 4-methylpyrrole-
3-carboxylate (IIi) in 64% yileld. It is worthwhile to compare this result with the previously
reported preparation of the isomeric methyl 2-methylpyrrole-3-carboxylate also employing methyl
crotonate. This synthesis, for which ethyl N-ethoxycarbonylglycinate is used, requires four
separate reaction steps (overall yield 35%).4

Another characteristic of our method is the construction of the pyrrole ring by
formation of both the C2-C3 and the Cll-CS bonds. This is a rather new and scarcely applied
approach in pyrrole synthesis.5 It hes been used for the first time by Dimroth 23.2.5“ for the
synthesis of penta-substituted pyrroles by an adaptation of the Hinsberg thiophene synthesis
to the pyrrole problem.

Our new pyrrole synthesis provides a simple method for preparing various
3-acylpyrroles with free 1 and 2 positlons. Such compounds are relatively inaccessable otherwise.
They have been obtained previously by multi-step syntheses involving decarboxylation at N and/or
62 in the final stage of the reaction.6

It should be noted that our method does not apply, however, to the synthesis of
3-formylpyrroles. TosMIC anion (V) attacks acrolein on the carbonyl carbon rather than on Cp.

Thus, a 2-oxazoline is formed instead of a pyr'role.7
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General procedure. A solution of a mixture of 5 mmole of TosMIC and 5 mmole of substrate in
25 ml of Et,0/DMSO (2:1) is added dropwlse to a stirred suspension of ca. 1.2 equiv. of NaH
in Etao (10 ml).

The mixture, which starts to reflux from the exothermic reaction, is after 15 min
diluted with water and extracted with Et20, followed by purification as indicated in the Table.
Bases other than NaH were used with similar results: t-BuOK in THF for II,4,f,J, and 1(2003 in

refluxing CH}(X-I (2 hr) for IIf.
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