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AImtract-An intermediate in the reaction between pyrrole 1 and dickwarbene-PhHg+, has been isolated, and its 
structure determined by X-ray diffraction. This compound can be converted into Ichloropyridine and ZH-pyrrole 
under the action of acids and/or bases. 

2.5Dialkyl pyrroles react with dichloroc~ne under 
several experimental conditions giving addition (2,.5- 
dialkyl-2H-pyrroles or Plancher’s pyrrolenines) and ring 
expansion products (2,6dialkyl-3chloropyridines).2 

The original3 hypothesis that 2H-pyrroles were inter- 
mediates in the ring expansion reaction was ruled out.’ 
The observation that strongly basic conditions increased 
the yield of ZH-pyrroles, as compared to 3-chIoropy- 
ridines. suggested’ that the latter arose from cycload- 
dition of the dichlorocarbene on the pyrrole ring, while 
ZH-pyrroles were formed through an electrophilic attack 
of the reagent on the conjugate base of the substrate, In 
this way two different intermediates have been supposed 
and this hypothesis is commonly accepted at present.6 

Thus, in order to collect new data, we studied the 
reaction of a pyrrole with dichlorocarbene generated by 
decomposition of phenyltrichloromethylmercury. Di- 
chlorocarbene can be obtained either by thermolysis’” or 
NaI catalyzed decomposition” of this reagent in aprotic 
solvents. Trial experiments showed that the first method 
gave tarry reaction mixtures with very poor yields. Bet- 
ter results were obtained by decomposing the PhHgCCb 
with NaI. 

The present paper deals with a study of the products 
obtained in this reaction and the results strongly support 
a mechanism involving a single intermediate. 

Other data are nevertheless in contrast with the 
mechanism outlined above, and they agree with the 

2-Methyl-5-t-butyl pyrrole 1 was chosen as substrate 

existence of a single intermediate.’ The same idea was 
because several of the reactions products of this com- 

put forth several years ago.’ 
pound with dichlorocarbene (2-a) have already been 
characterized.7’” 

Cl xx 0 
tell 

Reactions of pyrroles with dichlorocarbene have been 
generally studied by generating the reagent in protic and 
basic media, and sometimes with dichlorocarbeue 
generated by thermolysis of sodium trichloroacetate, In 
this case, the behaviour of pyrroles’ differed from that 
observed for indoles;’ the latter gave ring expansion and 
addition products (i.e. Schloroquinofines and 3H& 
doles), while pyrroles afforded only ring expansion 
prodUCts. 

Chromatographic separation of the reaction mixture 
enabled us to isolate, beside 2, 3 and 4, a crystalline 
product 7 in 5% yield, which contained mercury (from its 
mass spectrum); and IR and NMR spectra were con- 
sistent with the presence of a phenyl and a pyrrolenine 
nucleus. 

Frgun 1 shows the molecular structure of 7 obtained 
by X-ray structure determination. Table 1 lists atomic 
fractional coordinates for all nonhydrogen atoms, cor- 
responding to aa R valut of 0.062. Bond distances and 
angles are reported in Table 2. The value of bond lengths 
in the S-membered ring together with coplanmity of N, 
C(2), C(3), C(4), C(5) and CO atoms allowed to assign 
the double bonds between C(3W(4) and C(s)_N. 

“A previous short communication has been published (Ref. 1). 
%dicated to Prof. L Panizzi on the occasion of his 70th 

birthday. 



1368 A, GAhfBhCflRTA Gt d. 

Tabk 1. Fractional atomic coordinates of [l,l~chloro-l_(2-methyl-5-t-butyl-2H-2pyl)] pknyhnercury 7, 
Bandard deviations arc given in parentheses. 

x/a y/b 

.2468(l) .069?(O) 

z/c 
.ilSOfO) 

Cl(l) .2301(8) -.1290(3) .1602(2) 

Cl(2) -.1803(8) -.0585(3) .0838(2> 
N .166-/(18) .0005(7) .2873(71 

C(l) .0634(24) -.0321(9) .1532(8) 

C(2) -.0189(23) -.0154(9) .2314(8) 

C(3) -.1454(24) .0677(10) .2257(S) 

C(4) -.0446(26f .1243(10) .2758(g) 

C(5) .1498(22) .0784(9) .312417) 

C(6) -.1485(29) -.09OSlli) .2612(10) 

C(7) .2959(231 .1153(9) .3781(8) 

C(8) .4865(29) .0573(11~ .3998(10) 

C(9) .1627(38) .1324(15) .4453(13) 

cc101 .3838(38) .2034(16) .3541(13) 

Cfll) .4502(24) .1694(Q) .0953(8) 

C(l2) .6051(28) .1572(12) .0421(10) 

C(13) .7627(28) .2200(11) .0367(10) 

C(14f .7643(31) .2965(13) .0813(11) 

C(15) .6040(27) .3064(11) .1305(S) 

C(16) .4526127) .2430(11) .136819f 

c;~iii!i atom is bonded almost linearly with C(t) and 
the distances are in the range of values most 

frequentIy found for E&C covalent bonds.*S1s Hence 
the struchnr: of 7 was established as [l,l~~O~l~Z- 
~~yf-5-t-bu~-~-2~~1] phenyhncrcwy. 

The substituents on C(1) and C(2) assume a s&ggered 
conformation, with methyl group facing between the two 
chlorine atoms (Fig. l), while one methyl group in the 
t-butyl group is eclipsed with the nitrogen atom. There 
are no particularly short intermolecular contacts and the 
molecules are held together by van der Waals’ forces 
only. 

It appeared reasonable that 7 arose from the trapping 
of an intermediate of the reaction between the pyrrole 1 
and dichlo~~~bene. Therefore, the behaviour of 7 

towards acid and bases in different (protic and aprotic) 
media was studkd carefully. Compound 7 proved to be 
sufficiently stable in ethanol 95” when warmed at 80°C 
(only a trace of pyrrolc 1 was detected after 18 h) and 
was completely stable in dimetboxyethanc (DME5) under 
the same conditions. Experiments were tberefore carried 
out at this temperature in these solvents. 

In addition to products already known, two Merent 
compounds (8 and 9) were present in the reaction mix- 
tures. An independent synthesis of 8 and the conversion 
of 9 into pyrrole 1 by basic hydrolysis,‘4 coupled with its 
mass spectrum, enabled us to identify these two products 
as 2~~o~~me~yl~t-butyl pyridine 8, and l-formyl-2- 
~~yl-5-t-~l pyrrole 9, respectively. 

Results of these experiments are reported in Table 3. 
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The bchaviour of 7 in presence on an excess of 
ptoluensulfonic acid was also investigated. In these con- 

0 
I I 

ditions, along with some tars, a new crystalline product 
10, containing mercury, was isolated. 

TBu 
LO 

Spectra were similar with those of 7, but the phenyl 
group was not present. 

9 
Fm 2 shows the molecular structure of 10 for the 

two independent molecules of the asymmetric unit, as 

CI 

8 

Table 2. Bond distances (A) and angles (“) for 7. Standard deviations are 8iven in parentheses. 

Hg-C(l) 
Hg-C(11) 

Cl(l)-C(l) 

Cl(Z)-C(l) 

N-C(Z) 

N-C(S) 

C(l)-C(2) 

C(2)-C(3) 

C(2)-C(6) 

C(3)-C(4) 

C(4)-C(5) 
C(l)-Hg-C(11) 

C(2)-N-C(5) 

Hg-C(l)-Cl(l) 

tig-C(l)-Cl(2) 

Hg-C(1)-C(2) 

Cl(l)-C(l)-Cl(E) 

Cl(l)-C(l)-C(2) 

C1(2)-C(l)-C(2) 

N-C(2)-C(1) 

N-C(2)-C(3) 

N-C(2)-C(6) 

C(l)-C(2)-C(3) 

C(l)-C(2)-C(6) 

C(3)-C(2)-C(b) 

C(2)-C(3)-C(4) 

C(3)-C(4)-C(5) 

2.06(1)1 

2.06(2) 

1.62(2) 

1.80(2) 

1.46(2) 

1.29(2) 
1.53(2) 

1.50(2) 

1.54(2) 

1.35(2) 

1.49(2) 
173.3(6)O 

107.3(11) 
106.0(7) 

112.7(7) 

112.7(9) 

105.1(8) 

lOS.6(10) 

109.2(10) 

107.9(11) 

106.2(11) 

106.1(12) 

106.@(11) 

114.4(12) 
111.9(12) 

107.5(14) 

106.2(13) 

C(5)-C(7) 

C(7)-C(6) 

C(7)-C(9) 
C(7)-C(10) 

C(ll)-C(12) 

C(ll)-C(16) 

C(12)-C(13) 

C(13)-C(l4) 

C(14)-C(15) 

C(l5)-C(16) 

1.50(2); 

1.51(2) 

1.54(3) 

1.54(3) 

1.43(2) 

1.35(2) 
1.39(2) 

1.41(3) 

1.40(Z) 

1.37(2) 

N-C(5)-C(7) 123.3(13j" 

C(4)-C(5)-C(7) 123.5(12) 

C(5)-C(7)-C(6) 111.7(12) 

C(5)-C(7)-C(9) 106.4(14) 

C(5)-C(7)-C(lO) 109.4(14) 

C(6)-C(7)-CjS) 112.6(15) 

C(6)-C(7)-C(lO) 107.2(14) 

c(9)-c(7)-c(10) 107.3(15) 

Icg-c(ll)-ccl2) 120.3(11) 

Hg-C(ll)-C(l6) 119.7(11) 

C(12)-C(ll)-C(16) 119.6(14) 

C(ll)-C(12)-C(13) 119.2(15) 

C(12)-C(l3)-C(14) 120.4(16) 

C(13)-C(14)-C(15) 117.9(17) 

C(14)-C(15)-C(16) 121.2(15) 

C(15)-C(16)-C(l1) 121.7(15) 

N-C(5)-C(4) 112.9(13) 

Tabk 3. Action of acids and bases on 7 at 80°C for I8 h 

Run Solvent Reagent Products (relative CC%) Yield 

(molar ratio) 1 2 4 6 9 (by GLC) 

4 

5 

6 

7 

a 

9 

EtOH 

DME 

EtOH 

DME 

DUE 

EtOH 

EtOH 

DME 

DME 

KOH 

100 - - - - 

Unreacted substrate 

10 - so - - 

(lO:lIe 

MeONa Unreacted substrate 

(lo:ljavb 

MeONa/MeOH Trace - 100 - - 

TsOH 6 30 50 5 7 

(1:1) 

TeOH Trace 40 40 20 Trace 

(1:1) 

TsOtl 15 66 - Trace 19 

(1:1) 

TSOH 10 70 - Trace 20 

(1:1) 

Trace 

70 

50 

45 

50 

40 

45 

a) With a molar ratio (1:l) the reaction was too slow. 

b) The reaction time was prolonged for 3 daye. 
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Fu. 2. Moleculu ~buctwes of the two indepeadcnt molecules of (l.l-dichloro-l~-mc~yl-~~-~-2~~l)] 
chlofomercllry 10. They are represented ina common orkntdon. 

derived from X-ray structure determin&on. For com- 
parison they are drawn in a similar orientation. Table 4 
lists the atomic fractional coordinates of all non- 
hydrogen atoms, and they correspond to an R value of 
0.069. Table 5 shows a list of bond lengths and bond 
angles. They, together with stereochemical features, are 
consistent with the structure of [l,ldichlot~l~2- 
methyl-5-t-butyl-2H-pyrryl-2-)I chloro-mercury for the 
compound 10. 

In the limits of experimental errors the two molecules 
of the asymmetric unit assume the same conformation 
around of both C(l)-C(2) and C(S)-C(7) bonds, cor- 
responding to that observed in the crystal for the com- 
pound 7. The Cl-Hg-C bonds deviate signillcantly from 
linearity. and similar departure is observed in most of the 
two-coordinate mercury compounds. “*“J 

Assuming the van der Waals’ radii rti = 150 A” rcl = 
I.80 A and rN = 1.50 A,” short COntaCtS result between 
mercury, chlorine and nitrogen atoms of adjacent mole- 
cules. The coordination geometry is irregular for both the 
mercury atoms, and it is shown in Fu. 3, with a pro- 
jection of the crystal structure along the 6 axis of the 
crystal. 

Two Cl (IA , related by a centrc of symmetry, lie at 
3.10 and 3.17 R from HI(B) with Cl (IA)-Hg(BSl (IA’) 
angle of 7(P and the plane containing these three atoms is 
almost perpendicular to the H_g(B)-Cl (IB) bond. HgM 
is engaged in other two short contacts of 3.08 and 2.76 i 

with Cl (3B’) and N(B’) of a molecule B’ related to 
molecule B by a centre of symmetry, and these weak 
interactions also involve atoms lying on a plane nearly 
perpendicular to Hg(A)-Cl(lA) bond, with Cl(3B’)- 
Hg(AtN(B’) angle of 66”. These two planes are almost 
parallel to each other. 

Compound 10 proved to be thermally stable, but, un- 
like 7, was stabk to acids, while under tbc action of 
ethanolic KOH it was converted into 4. 

The origin of mercurial 7 and its chemical bchrviour 
must be both r&cd to the well-known property of 
halomethyl mercurials to undergo easy nucleophilic 
substitution. “*” Thus, an intermediate of tbc reaction 
between pyrrole 1 and dichlorucarbcnc, even though a 
weak nuckophilc, can be trapped by the excess of 
PhHgCCI,. 

The reaction of 7 to give 2 is formally similar to the 
conversion 2H-pyrrole-3chioropyridridine: this latter is al- 
ready known,’ but a cubcnoid species is involved as a 
consequence of severe conditions for basicity (BuIi) or 
temperature (McONa, 24VC). Thermal stability of 7 
(runs I and 2. Table 3) excludes a carbcnoid route 
affording pyridine 2. 

Bases convert 7 into W-pyrrole 4, but a protic solvent, 
as expected.’ is nquircd (runs 3-5). 7 under the action of 
acids (in molar ratio 1: 1) is mainly converted into the 

T&k 4. Fnctional atomic coordiuater of [l.l~c~~l~2-methyl-5-t-~-~-2-pyrryl)] chloromercwy 10. 
!bndard deviations are given in parentheses. 

Yolecule A Molecule B 

HS .2221(l) -.0494(l) .0597(l) .0326(l) .1936(l) .0661(l) 

Cl(l) .1042(6) -.059S(7) .1040(6) .1204(7) .2295(O) -.0105(7) 

Cl(2) .3142(12) .0673( 19) -.0573(12) .0332(S) .1969(10) .2615(6) 

Cl(3) .3871 (12) -.1479(15) .0294(16) -.0825(7) .0344(7) .1358(6) 

N .412(4) .006(5) .202(r) -.165(2) .263(2) .022(2) 

C(1) .340(3) -.019(3) .049(J) -.040(3) .177(3) .145(2) 

C(2) .401(3) .057(5) .121(3) -.116(2) .266(3) .117(2) 

C(3) .357(S) . 153(7) .116(S) -.050(3) .390(4) .133(3) 

C(4) .346(5) .iao(7) .191(S) -. 105(3) .452(S) .060(3) 

C(5) .361(3) .077(4) .244(3) -.1’2(2) .365(z) -.014(2) 

C(6) .493(4) .079(a) .122(4) -. 150(4) .251(S) .165(4) 
C(7) .367(6) .065(6) .328(6) -.215(3) .404(4) -.105(3) 

C(5) .279(5) .079(7) .332(5) -.287(3) .sootr) -.104(J) 

C(9) .434(6) .145(E) .404(6) -.150(4) .459(a) -.142(4) 

C( 10) .400(7) -.070( 10) .362(7) -.269(3) .307(4) -.165(2) 
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Tabk 5. Bond kngths (At and angles 0 for 10. S&I&~ deviations range bctwrm~ 0.4 and 0.10 (AI, aud bctwca 2 
and P rtspectively 

Molcc. A MOls?C. 8 Molcc. A MOlSC. 6 

Hg-Cl(l) 2.34 ;; 2.30 ii C~(~)-HE[-C(I) 166O 1738 

tig-cc 1) 2.05 2.09 C(Z)-N-C(5) 107 110 

Cl(Z)-C(1) 1.89 1.81 big-C(l)-Cl(Z) 107 109 

C1(3)-C(l) 1.76 1.77 Hg-C(l)-Cl(3) 104 110 

N-C(Z) 1.38 1.44 Hg-C(l)-C(2) 114 110 

N-C(S) 1.30 1.30 C1(2)-C(l)-Cl(3) 103 106 

C(l)-C(2) 1.49 1.55 C1(2)-C(l)-C(2) 104 110 

C(Z)-C(3) 1.60 1.50 C1(3)-C(l)-C(2) 115 111 

C(P)-C(6) 1.54 1.60 N-C(E)-C(1) 106 110 

C(3)-C(4) 1.30 1.30 N-C(2)-C(3) 109 104 

Cf4f-C(5) 1.44 1.59 N-C(Z)-C(6) 109 106 

C(sJ-ct7) 1.47 1.43 C(l)-C(2)-C(3f 110 111 

C(7)-Cf6l 1.50 1.62 C(l)-C(2)-C(6) 117 114 

C(7)-C(9) 1.59 1.58 C(3)-C(2)-C(6f 106 109 

C(7)-C(l0) 1.67 1.51 C(2)-C(3)-C(4f 100 113 

C(3)-C(4)-C(5) 114 103 

N-C(5)-C(4) 110 109 

N-C(S)-C(7) 132 131 

C(4)-C(5)-C(7) 117 119 

C(5)-C(7)-C(8) 124 106 

C(5)-C(7)-C(9) 110 113 

C(5~-C(7)-C(lO) 104 111 

C(6)-C(7)-C(9) 107 '110 

Cf6~-C(7)-C(lO) 106 106 

C(9)-C(7)-C(10) 104 111 
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pyridine 2 in aprotic solvent, while in EtOH, the route to with sodium ethoxide’? can be just&d. Subsequent 
pyrrolenine 4 becomes important (runs 6-9). G-C, cleavage of the aziridine rir$ afIords to the 

The data presented in Table 3 can be rationalized on product in which the carbon originally provided by the 
the basis of the following scheme: reagent is transferred to nitrogen giving rise to 1 and 9. 

7 HgPh 

I+@ 

?a 
B,e = OW; CHsp 
B,O = TsO= 4.2.7 , I , 

110 llb 

In basic conditions only a nucleophilic displacement of 
pyrrolenine anion 11 is possible in presence of a protic 
solvent which acts as proton donor. 

In acidic conditions @OH in molar ratio 1: l), the 
protonated species 7~ can release easily the neutral spe- 
ties 11~. Weak nucleophiles which are present (tosyl 
anion, 4.2 or 7) can favour this route. In this respect, the 
tendency of halomethylmercurials to give coordination 
complexes with Lewis bases has been already 
observed.=’ 

The fate of lla depends on the medium of reaction. In 
protic solvents the proton transfer competes with the 
ring expansion, whereas the latter route becomes pre- 
dominant in aprotic media. Incidentally, the species lla 
in equilibrium with the bicyclic valence tautomer llb, 
can be the intermediate in the reaction of dichlorocar- 
bene with pyrroles in several experimental conditions. 
This aspect will be considered later. 

The presence of compounds I,8 and 9 in the reaction 
mixtures is less clear. A possible rationalization can be 
related to an alternative proton attack to G in 7. 

7 

I 

12 
-ncl 

-w I 8 

1 

In this way, the formation of the azhidine 12 (struc- 
turally similar to an aheady known reaction product of 4 

An alternative ring expansion gives rise to 2chloro- 
pyridine 8. 

The small amount of pyrrole 1 present in runs 3 and 5 
(Table 3), can be attributed to the solvolysis of substrate, 
as shown in run I. 

The behaviour of 7 in presence of a large excess of 
acid seems to be related to the absence, in this case, of 
Lewis bases. The displacement of 11~ is no more pos- 
sible the only possible path being an electrophilic attack 
of the proton on the aromatic ring.n Coordination bonds 
between mercury and chlorine (which are evident in the 
crystals of 10) can favour a concerted reaction in which 
10 is formed, as depicted below: 

10 

d t s 

The stability of 10 in acidic conditions must be related 
to the well-known low reactivity of organomercury 
compounds in which organic residues are substituted by 
halogenes.= 
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resuhing basic mixtures were poured into water and extracted 
with ether, while acidic ones were washed with NaHCG, and 
HsO. Tic analyses showed the absence of substrate 7 and glc 
analyses gave results reported in Table 3. 

Synthesis of 2-chloro-+m~hylbt-butyl pytidine 6. Compound 
8 was prepared by Minisci method.” 2Chloro-3-picoli# 
(0.64g). AgNC& (O-08 g), pivalic acid (2-S g) and cone H$G, 
(0.8ml) were dissolved into 15 ml H& and warmed at 70°C. 
A soln of 1.14g of ammo~um ~~xydis~fate in 2 ml HzG 
was added dropwise under stirring during 10 min and then for a 
further 3Omin. Tbe resulting soln was poured onto ice, made 
basic with NH&H and extracted with CHCls. Solvent removal 
gave a residue (0.55 g) which, by GC-MS couplmg, showed to be 
a mixture of unreacted substrate and a new compound (GC ratio 
2: I). Gas chmmatographic and mass spectral properties of the 
latter were superimposable with those of g. MS (m/c): 183(22); 
182(22); 16fJGOO); 141(45); 117(35); X?(D); 91(22). Mass spectra of 
chloropyridines 2.3 show the same fragments. 

Idattificutim of l-fomryJ-2-n&hyl-5-t-bnfyl pyrrole 9. 
Identi6catiln was carried out ~foll0win.g the conversion of 9 into 
oymrle 1 under the action of KOH/~OH.16 The reaction mixture 
of run 8 (Table 3) was dissolved .into 10% ethanolic KOH and 
refluxul for 2h. Glc analysis showed that 9 was disappeared and 
pyrrole I was formed in similar amounts as compared with the 
internal standard (ncsadecane). Mass spectrum of 9 (Peaks at 
m/e 165(25); 150(62); 122(100); KV(30); 106(20); 9@0); was very 
similar to that of formylpyrrole 6 but showed dramatic 
differences in relative abundances with that of formilpyrrole 5. 
This must be related to tbe relative positions of formyl and 
I-butYl groups. 

A&n of acid (in mdar mtio 10: 1) on 7. Mercurial 7 
(1oOmg) was dissolved in EtOH(7 ml) and 336mg of p 
tol~nes~fo~c acid were added. Tbe soln was warmed at 80°C 
overnight. The usual workup gave a mixture (7Smg) in which 
compounds l-9 were absent (by tic and glc). Plc of tbe mixture 
(hex&e-ethyl acetate 9: 1) gavel 25 mg of a crystalline compound 
identified as [ l,ldichloro-142-methyl-S-t-butyl-2H-pyrryl-2-)] 
chloromercury 10, mp 131-13X from CH$ZN. IR(CCl,): vm,. at 
2970; 2930, 1610; 1475; 1445; 13&o; 1370; ll#), IlOOcm-‘. 
NMR(CDCls): 7.12 and 6.22 8, W, AR system (J = 5 Hz), (t&H and 
f&H); 1.566, 3H, singlet (CH,): 1.266, 9H, singlet (t-butyl). A 
similar result was obtained using DME as solvent. 10 was stable 
when warmed (80°C) in EtOH or DME in presence of TsOH in 
several molar ratios. 

Crystaf &ucrunr iferermiaa& of ~l,l-~~o~-l~2-~h~-S-t- 
b~-2~-2-p~)] ~~o~rn~~ 16. 

Colourless and poor quality crystals of lg were obtained frbm 
CHsCN solution at room temp. Crystal data are: Cr,&NClsHg, 
M= 455.18, monocliic, space group P2& a = 16549(4)), b= 
11.484(4), c=l6.242(3)k @= 113.9(2), U=2%!l.6A3, 2=8. 
Dc = 2.148 cm-‘, F(m) = 1696, p(Mo-K)= 116.6cm-‘. A total 
of 6151 independent rellections with 6 CZP were measured in 
w-scan mode, with a irregularly-shaped crystal of dimensions 
ranging between 0.2 and 0.4 mm. 

During the data collection four monboring retlections revealed 
a sign&ant crystal damage and tbe intensities were corrected for 
the aoaronriate decay factor. 2454 Retkctions (I > 25 afI)) were 
cons&&l as obse&I structure factors. The.crystal structure 
was detain by means of Patterson and Fourier methods. 

The atomic parameters of the non-hydrogen atoms were 
retined by bMck-diinal least-squares calculations, assuming 
anisotropic thermal motion only for Hg and Cl atoms. 

The RnaI R and Rw were 0.069 and 0.103 respectively, the 
weight function being W = ((sin @/A)‘. 

The final positional parameters are listed in Table 4 for the two 
molecules of the asymmetric unit. 

The atomic scattering factors and the anomalous scattering 
corrections were from Ref. 26. All the calculations were per- 
formed on a H.P. 21 MK Minicomputer using the crystallo- 
graphic software (described in Ref. 27). 

Action of basw on 10. 5 rng of 10 in a tube were added with 
an equimolecular amount of n-hexadaane and dissolved with 
0.3 ml EtOH co~ng 6 mg of KOH. Tbe tube was sealed and 
warmed overnight. After the usual work-up, tic and gIc analyses 
showed the presence of ZH-pyrrole 4 alone, in 85% yiekl fglc). 
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