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PREPARATION, CHEMISTRY AND SPECTRA OF (SILYLMETHYL)-
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(Received September 2oth, 1965)

Pytrolyvlsilicon compounds have been prepared by the reaction of pyrrolyl
Grignard reagent, pyvrrolvllithium or pyrrolylpotassium with chlorosilanes, and by an
exchange reaction between pyvrrole and hexamethyvldisilazane!™. All of these
preparations gave compounds containing the silicon-nitrogen bond. One exception
exists, viz., [3-(2,5-dimethvi-1-pyrrolyl)propylitriethoxysilane’, a product of the re-
action of (3-aminopropyl)triethoxysilane and 2,5-hexanedione. 2-(Trimethylsilyl)-
pyvrrole® was erroneously reported as shown by Fessenden and Crowel. These workers
found the hydrolytic stabilitv of 1-(trimethylsilyl)pyrrole superior to that of other
silazanes and noted its failure to rearrange to 2- or 3-(trimethvlisilyl)pvrrole on
heating.

In these regards it was of interest to compare the solvolytic stability of x-(tri-
methvlsilylmethypyrrole with benzvlirimethvlsilane in alcoholic base and to de-
termine the susceptibility of 1-(trimethylsilvlmethyl)pyrrole to thermal rearrange-
ment. The results of an ancillary interest in the preparation of new functional
1-(silylmethyl)pyrroles and the first 2- and 2,5-silylpyrroles are also reported here.

Recent studies® set 650° as the optimum temperature for the rearrangement of
1-methylpyrrole to 2-methvipyrrole. In view of this finding and the fact that Fessen~
den and Crowe used relatively mild conditions (247°) in their study of 1-(trimethyl-
silvl)pvrrole, a reexamination of its thermal stability under more rigorous conditions
was indicated. At 6507 in a heated flow svstem under argon the remarkable thermal
stability of this silylpyrrole was again demonstrated, there being no detectable change
in the material when examined by gas chromatography and infrared techniques. This
was not the case with 1-(trimethyvisilylmethyvl)pyrrole. Under the above conditions this
compound produced an efiluent whose gas chromatogram was extremely complex. A
reactor temperature of 550°, however, produced a chromatogram showing only one
major product. The empirical formula and NH absorption in the infrared (Table 2)
suggested a simple rearrangement.

N-methylation of the rearranged product gave a material identica! with that
obtained by reaction of the monoelithium derivative of r-methyipyvrrole with (chioro-
methvljtrimethylsilane. It was established earlier by Shirley ¢f al.7 that metalating
1-methvipyvrrole with butvllithium gave 2-lithio-1-methyipyrrole (and 2,5-dilithio-x-
methvlpyrrole in the case of dilithiation). The evidence was obtained by carbonating
the lithinm derivatives with solid carbon dioxide and comparing the melting points of
the metalation acids or esters and hvdrazides with the values of the known compounds
in the literature. Thus, the identity of the rearrangement product was verified as
2-(trimethylsilvimethylypyrrole.
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TABLE 1

INFRARED SPECIRA OF I-SUBSTITUTED PYRROLES ( .\'—X)

B. A. ASHBY

Band positions in cm~1. Intensities: s = strong, m = medium, w = weak, sh = shoulder. X! =
=Si{CH,)a. X® == —CHL.Si1{CH.).. X? = —CH_Si(CH,).{OC.H;}, X* = —CH_Si(CH,;}{OC_.H;)., X5 =

—CH.LSi{OC. Hg},-
Xta X X= X+ X3 Assignment
31fow 3rtow 3ilow 3110w 3r1tow  C-H stretching on pyrrole ring
2067 m 2060m 2970m 2975m 2993 m C—H streiching
2gozw 28gom 2928w 2933w C-H stretching
2886 m 2go07m C-H stretching
I563 w1332 W 1529 w 1547 W 1546w
I475m 500m 149Sm 1498 m 1502 m  1-substituted pyrrole ring?
1237 sh 1343w 1333w Si—-OC.Hj
rgrzw  Igfym  1406sh  1:r5sh C—-H bending (antisym.) of Si-CHj,
13grm 1393m 1395m  Si-OC.H
1362 sh  13%6sh 1305w Si-OC.Hj
332w
1290 W 1202 sh 1293w 97 sh
1274 sh Hm  I1276m  1279m Sz m  1-substituted pyrrole ring?
1259 S 1254 % I255 S 1262 m C—H bending (svm.) of Si—-CH,
228w
11935 S Si-X stretching{?)¢
1163 m 65m 1167m Si-OC,H,
1105 S I10:S 1103 S Si—-OC.H
1035 5 16GO s 1057 s —d —d 1-substituted pyrrole ring?
1078 s 1030 5 1035 s Si-OC,.H;
1070 W
1033 s 1062 s 1062 sh 1064 sh 1066 sh  1-substituted pyTrole ring”
g m QH7T m gs6 m @ — —d 1-substituted pyrrole ring?
919 m 9538 s 950 s Si-OC.H,
945 sh
3235 s S50 s =Si1{CH.,),
S30s 3z m S1Sm
799 m 7935 Soco m
oo m 7erm ~S1{CHyly
~30 sh =56 w g m
T3LS TIT S T20 8 R T2i s C-H ouz-of-plane bending on pyrroie ring?
5 sh &g9O w 89z sh 533 w

3 Matches

reviously-published spectrum?. ® This set of bands, which also appears in the
P v-p pec DI

infrared spectra of I-methyipyrrole and I1-n-butyvipytrole, seems to be characteristic of the
I-substituted pyrrole ring. © A discussion of the difiiculty in assigning the Si-N stretching has been
published!t. € Band obscured by strong Si-OC,H; absorption.
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The rearrangement conditions were optimized to give as nearly 2s possible a
single product in order to simplify the task of separation. Jacobson ¢f @/.% observed
3-methvipyvrrole in addition to 2-methvipyrrole from the thermal rearrangement of
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TABLE 2

INFRARED ABSORPTION MANXIMA {cm~1) OF 2-SUBSTITUTED SILYLPYRROLES

—_— 3454 sh (N-H stretching), 3350 s (N-H stretching), 3100 w (C-H
e e A stretching on pyrrole ring). 2056 m {C~-H stretching), 2892 w (C-H
3 CH,Si{CH,}, stretching), 1566 m, 1537 sh, 1470 m, 13453 sh, 13428 w, 1313 w {anti-
H sym. C~H bending of Si~CH,), 1389 sh, 1276 sh, 1262 sh, 12375 (sym.
C-H bending of Si~CHj), 1163 m, 1121 w, 1095 m, 1078 m, 1023 s
a55 m, 333 w, 535 5 [-Si{CH3}4i, 782 m, 759 m -Si(CH,),l. 705 s

(C-H out-of-plane bending on pyrrole ring).

S — 3100 w {C-H stretching on pyrrole ring), 2957 s (C-H stretching)

R TR 2900 w (C-H stretching), 1517 m, 1348 m, 1306 m, 1345 W, 1202 s

= A 1250 s (sym. C-H bending of Si—-CH,}, 1205 m, 1120 m, 1087 m,

CH, 1033w, 993w, 853 m, 8375 —Si{CH,)50, 7535, =13 5 (C—H out-of-plane
bending on pyrrole ring}, 638 w, 677 w

— 31co w {C—H stretching on pyrrole ring). 29055 s {C—~H stretching), 2920

~NNCHLSIHCHLY S!,L. :98_}, m. 1542 m, 14925, 1470 sh, 1332 m,-l4!3 m, 1300 m, 1_247'5

- 2Dt lyiy tsyvm. C-H bending of Si-CH,}, 1193 m, 11534 m, 1093 m, 1070 sh,

CH, 1050 W, 997 m, Sor m, S42 5 ~Si(CH,), ., 774 m, 753 m, 693 s (C-H

2 out-of-plane bending on pyrrole ring). The spectra of both preparations
were essentially identical.

— 3113w, 3100 w {C—H stretching on pyrrole ring), 2964 s (C—H stretch-
et e e R ing),_ 2900 w ({C-H sgrctching), 1495 W, 1477 M, 1433 W, 1422 w, 1407
(CHS17 N7 7SICH 2 fantisym. C-H bending of Si-CH,), 1351 w, 1332 m, 1255 w, I270 W,
(Ha 1252 sh, 1243 s {sym. C-H bending of Si-CHy), 1175 s, 1160 sh, 1076 m,
1027 w, 9ig 5, 335 s —Si{CH,),., 762 w, 752 5 (C-H out-of-plane

bending on pyrrole ring), 683 m

# The infrared spectrum of the original sample showed a sharp band of medium intensity at
2015 cm~L In the spectrum of another sample, trapped from the gas chromatograph, the 2015 cm™!
band was weaker — evidence that this band ts due to 2n impurity. The impurity is thought to be
something containing a cumulative doubie bond {(X=Y=7). The N=Y =12 grouping has a very
stronz band at this frequency. ¢ This compound was examined in the solid state as a split mull
and then as a solid flm cryvstallized from the melt on a K Br plate. Both preparations gave the same
infrared pattemn.

1-methyvlpyrrole. It is not unlikelv that 3-(trimethvlsilvimethyl)pyrrole could be
isolated from a run at higher temperatures and might indeed be the impurity observed
with the z2-(trimethylsilvimethyvl)pyrrole {see EXPERIMENTAL).

There is no compelling reason to believe that the mechanism involved in this
rearrangement is any different from that postulated for a similar system by Patterson
¢t @l.?, namely, a homolytic carbon—nitrogen bond cleavage followed by recombination
at the 2-position. Whereas, Patterson’s rearrangement® was inherently intramolecular
no similarly positive statement can be made about the rearrangement of 1-(trimethyl-
silvlmethyl)pyrrole. In fact, it has not been shown whether the fundamental re-
arrangement, that of r-methyvipyrrole, is inter- or intramolecular.

The base-catalvzed alcoholysis to which both x-(trimethylsilvimethyl)pyrrole
and benzyltrimethylsilane were subjected showed a greater extent of reaction with
the benzvl compound, i.¢., the pyrrole compeund was the more stable. This was
determined by- calibrated gas chromatographic analysis. The mode of cleavage at the
Si-C bond was the same in both cases giving r-methylpyrrole plus ethoxytrimethyl-
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408 B. A. ASHBY

silane, and toluene plus ethoxytrimethvlsilane, respectively. 1-(Trimethyisilyvlmethyl)-
pvrrole was also more stable than x-(trimethvisilvl}pyrrole which was quantitatively
cleaved by-alcoholic base in one minute at room temperature?. Only 4.4 °; of the 1-(tr-
methvisilyimethyl}pyvrrole was cleaved after 1z hours at reflux.

These results are consistent with the mechanism discussed for benzylsilicon
compounds by Eaborn?®:

—_— OGH,D —_

i 5 -+ {CH,Si0OC,H
\‘\--/ siow -\x/ L 3’3 243 (1)
i H
CHLSi{CHy), CH,*®
~ C.HOH +~ OC.H;*® (=}
\_\-/ fast \x/ =
CH,® CH,

The 1-pyvrrolsimethyl anion would not have as great a resonance stabilization as the
benzyl anion,

o =CH,: == {  =CH,.er.
Hence, step (1) above would be slower for the pyrrole compound than in the cleavage
of benzvitrimethyvlsilane. Using the same reasoning, the pyrrole anion must have great
resonance stabilization. This 1Is seen in the easy formation of the potassium salt:

= i, el

.

K=

Hence, step {1} above corresponding to the base-catalyzed cleavage of 1-(trimethyl-
silvi}pyrrole would produce the highlyv stabilized pyrrole anion which would explain
why this cleavage occurs so readily.

The structures of I-methyl-z-(trimethyvlsilvlipyrrole and  1-methyl-2,5-bis-
(trimethvisilvlipyrrole, a nicely crystalline compound, are based on the conclusions
noted above by Shirlev and coworkers. The preparation of the related z,5-bis(chloro-
dimethvlsilvi}-r-methylpyrrole deserves special note®. Its reactive functionality re-
quired a reverse procedure, the addition of the 2 3-dilithio-1-methylpyrrole to an
excess of dichlorodimethylisilane. The remaining compounds, the (ethoxysilvimethyl)-
pyrroles, were prepared by reaction of potassium pyrrole and the appropriate {chloro-
methvilethoxysilane.

EXPERIMENTAL
The elemental analvses were the work of Galbraith Laboratories, Inc., Knox-
ville, Tennessee. Gas chromatographic analvses and trappings were performed with a
* The extreme reactivity of the lithium derivative was evidenced during the first preparation
by sparking i the argon-filled fask contaiping the chlorosilane. It was during the sccond prepara-

tion that, perhaps due to insufficient removal of air by the argon, the sparking was followed by
an explesion.

F- Orgamomelal. Ckem., 5 {1906} 305312



(SILYLMETHYL)PYRROLES 409

Model 500 instrument, F and M Scientific Co., using a 1jin > 4 ft column packed with
202}, General Eiectric Co. SE-30 silicone gum on 80-100 mesh Diaport S (F and M
Scientific Co.) and helium as the carrier gas. Boiling points are uncorrected. The infra-
red spectra were recorded on either a Perkin-Elmer Model 21 spectrometer, equipped
with a sodium chloride prism, or a Model 521 spectrometer, equipped with a grating.
Liquid compounds were examined as a thin film of neat liquid between sodium chloride
or potassium bromide plates.

Special attention is drawn to the hazard noted with the use of 2,5-dilithio-1-
methvipvrrole.

-{Trimzthvlsilvimethvl) pvrrole

Pxrrolvlpotassium was prepared from 34.4 g (0.88 g-atom) of diced potassium
metal and 79 g (.18 mole) of pyrrole (Aldrich Chemical Co., Inc.) in 350 ml of dry
toluene under a blanket of dryv nitrogen. Then 108 g (0.S8 mole) of (chloromethyl)-
trimethvlsilane which had been prepared from chloro{chloromethyvl)dimethylsilane
by the method of Nozakura'? was added. The mixture was refiuxed for 72 h at which
time a small sample failed to show the presence of {chloromethyl)trimethvlsilane when
examined chromatographically. The reaction mixture was filtered under nitrogen
through a fritted glass disc and the filtrate was fractionally distilled. There was ob-
tained 80.0 g (59°, vield) of product, b.p. 84° (30 mm), #{5 1.4744, d;° 0.872. (Found:
C, 62.90; H, 10.01; X, g.05; Si, 18.39. CgH,;;N\Si caled.: C, 62.67; H, 9.86; N\, g.13;
Si, 18.32%.)

1-(Ethocvdimnsthyvisidvim zihvl) pyrrole

This compound was prepared by the same procedure on a 0.5 mole scale using
(chloromethyljethoxydimethylsilane'®. Fractional distillation gave 16.5 g (1395 vield)
of product, b.p. 120° (50 mm)j, 1]} 1.4664, d;° 0.930. (Found: C, 58.96; H, 9.35; X\,
7.04: S, 15.32. CgH .NOSi caled.: C, 39.06; H, 9.16; X, 7.91; S, 15.07°,.)

r-{Drcthoxvastnvisilylinetlocd pyrrole

This preparation was conducted on a 0.5 mole scale by the above procedure
using {chloromethylydiethoxvmethvlsilanets, Distillation gave 57.3 g (54°% yvield) of
product, b.p. 1237 {30 mm), 25 1.4574. d;% 0.968. (Found: C, 36.41; H, g.02; X\, 6.50;
%1, 13-39- C,,H;gN0.Si caled.: C, 56.28; H, g.oo; N, 6.56; 81, 13.179%.)

1-(Tricthoxysiivimethvly pyrrole

Pyrrolvlpotassium was prepared on a 0.5 mole scale in 150 ml of dry benzene.
Then 106.5 g (0.5 mole) of (chloromethvi}triethoxyvsilane!® was added and the mixture
was refluxed for 23 h at which time (chioromethyljtriethoxysilane was no longer
detected {gas chromatography). Distillation of the filtrate from the reaction mixture
afforded 50.2 g (41°, vield} of product, b.p. 136-137° (29 mm), #§ 1.4488, d;° 0.995.
{(Found: C, 54.33; H, 8.56; X, 5.66; 51, 11.64. C;,H,,NO;Si caled.: C, 54.25; H, 8.69;
N, 3.76: Si, 11.558%:..)

r-Methyl-2-(Eriaztivisilyel) pyrroie
The lithium derivative of 1-methvipvrrole was prepared by refluxing 0.5 mole

of r-butyvliithium in hexane (Foote Mineral Co.) and 40.5 g (0.5 mole) of 1-methyl-
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470 B. A. ASHBY

pyrrole (Aldrich Chemical Co., Inc., redistilied from calcium hy-dride} under an argon
atmosphere until butane was no longer evolved {ca. 20 h}. After cooling the mixture
to 0°, 534.3 g (0.5 mole) of chlorotrimethylsilane was added dropwise. No reaction was
evident. On warming to room temperature an exothermic reaction occurred which
caused the mixture to refiux. The reaction mixture was cooled, 2350 ml of water was
added and the hexane laver was separated and dried with sodium sulfate. Fractional
distillation gave a 6 g fraction, b.p. g5-97° (Y0 mmj, »5 1.4850, d}5 0.888. (Found: C,
62.72; H, 9.60; N\, g.00; Si, 18.46. C.H,;NSi caled.: C, 62.67; H, 9.86; X\, 9.14; Si,
18.32 %)

r-Methvl-2, 5-bis{irimethyisilyl) pyrrole

A second fraction was isolated from the distillation of 1-methyl-z-(trimethv]l-
silvl)pyrrole amounting to 13 g, b.p. ¥37.5-140° (40 mm). This product crystallized
and was further puriiied by sublimation, m.p. 76.2—-77.5° (Found: C, 58.63; H, 10.17;
N, 6.24; Si, 24.07. C,;H.3NS1, caled.: C, 58.59; H, 10.28; N, 6.21; 8i, 21.929,.)

2,5-Bis{chlorodincthyistivi)-r-methvipyrrole

The dilithinm derivative of 1-methylipyrrole was prepared by refluxing a mixture
of 625 ml of a hexane solution containing 64 g {1.0 mole) of i-butyvllithium and jo.5 g
(0.5 mole} of 1-methvipyrrole (Aldrich Chemical Co., redistilled from calcium hydride)
under an argon atmosphere until the evolution of butane ceased. This preparation was
added under argon at 0o° to 371 g of dichlorodimethylsilane. Toward the end of the
addition, solids which had formed on the wall of the reaction flask below the addition
funnel were seen to glow momentaniy. The mixture darkened on warming to room
temperature and was then filtered under argon pressure through a fritted disc.
Distillation of the filtrate gave a product {raction, 7.0 g, b.p. 161~162° (28 mmj}, 2§}
1.5130, d;° 1.095. (Found: C, y0.41: H, 6.61; CI, 26.31; X, 5.28; 51, 20.82. CGGH .CI.N\Si,
caled.: €, 30.359; H, 6.33; Cl, 26.62; N\, 5.26; 8, 21.09°,.)

During 2 second preparation when the dilithiopyrrole reagent was being added
to the dichlorodimethyisilane, the mixture exploded violently resulting in a fire.

Comparivon of the stabiliiy of vensvlirim=tivisilane and r-(Grimcethvisilviineiiviypyvrrals
£z aleodfinlic base

Benzyitnimethyvlsilanel® (1,00 g7 was refluxed for 12 h with a solution prepared
from 1 g of potassium hvdroxide and 19 g of absolute ethvl alcohol. A calibrated gas
chromazographic analvsis of the mixture for the toluene to benzyitrimethyvlsilane ratio
indicated 2 335.0 — 0.7 2, conversion of the benzvitrimethvisilane to toluene. The other
product was identifizd by gas chromatographic analvsis as ethoxytrimethylsilane by a
comparison with the retention time of an authentic sample.

1-(Trimethyhilvimethylpyvrrole (1.00 g} was refluxed for 12 h with 2 solution
prepared from I g of potassium hvdroxide and 1g g of absolute ethyvl alcohol. A cal-
ibrated gas chromatographic analysis for the ratio of 1-methyvipyrrole to 1-(trimethyl-
silvlmethylipyrrole indicated a 441 = 0.02°, conversion of r-{trimethylsilvimethyl)-
pvrrole to I-methylpyvrrole. Ethoxytrimethvisilane was again identified as the other
product.
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Rearrangement of r-(trimzthylsilvlnsinyl)pvrrole

The reactor was a vertical Pyrex tube (300 < 25 mm) with a fritted disc sealed
across the tube at mid-length, a thermocouple in a Pvrex well which extended almost
to the fritted disc, and with provisions for feeding argon at the same time the reactant
was being added from a dropping funnel at the top of the tube. Crushed Berl saddles
were placed on the fritted disc to a depth of 75 mm. The outlet was provided with a
water-cooled condenser and receiver. The entire tube was heated electricallv with a
tube furnace. An initial trial at 650 = 3° showed (gas chromatographyv) that 1-(tri-
methylsilylmethyl)pyrrole was converted to at least twentyv compounds in one pass.
However, one pass at 550 +- 3° gave only one product plus the starting material. A
second pass at 550° gave an increased conversion plus a small amount of a second
product. In this manner 102 g of reactant was processed in two passes at 35 minutes
per pass to give 97.5 g of effiuent. Its gas chromatogram showed 54 °; starting material,
39% 2-(trimethylsilylmethyl)pytrole and 79 of the second product (peak area basis).
Distillation of the eflluent on a spinning band column gave 26.7 g, b.p. 94-95.5° (10
mmy} of 2-(trimethylsilylmethyl)pyrrole free of starting material but containing g o,
of the second product. Final purification was efiected by gas chromatographic
trapping technique. Chromatographically pure material had = 1.4873, d3° 0.897.
(Found: C, 62.60; H, 9.89; X, g.07; Si, 18.53. C;H,;NSi caled.: C, 62.67; H, 9.86;

’

N, 9.14; 51, 18.32°;,.)
r-3Methyl-2-(irimethylsilylmethyl) pyrrole by mefhylation of 2-(trimethyisilyvimethyvl)-
pyrrole

Impure 2-(trimethyisilvimethyl)pyrrole, 14 g (919, pure), isolated in the
previous experiment, was added under argon to a well-stirred mixture of 3.2 g of
diced potassium metal and 100 ml of dry toluene. The flask contents were refluxed
for 4 h at which time the potassium was no longer visible. The mixture was cooled
to room temperature and methyl chloride was bubbled in slowly with external cooling
until the exothermic reaction had ceased. The mixture was refiuxed for 0.5 h, cooled
and filtered under argon pressure through a fritted glass disc. Simple distillation of
the filtrate afforded 11.1 g of material, b.p. 85-1017 {20 mm), which consisted of three
compounds in the ratio 0.13, 0.16, 1.00 {gas chromatography, peak area basis). The
desired product, the major component, was isolated by gas chromatographic trapping
technique, n;} 1.4830, d° 0.88z, (Found: C, 64.96; H, ¢.80; X, 8.60; Si, 16.91.
CoH ;NSh caled.: C, 61.63; H, 10.24; X, 8.38; Si, 16.75 %)

-Methyvl-2-(trimetivvisilvinethyl) pyrrole by reaction of z-lithio-r-methvlpvrrole and
(chiloromethyiMrivethvisilane

1-MethylpyTrole, 60 g (0.7.4 mole), was added to a solution (470 mi) of 0.75 mole
of butvllithium in hexane. The mixture was refluxed under argon overnight after
which time butane evolution had ceased. Then 0.6 g (0.74 mole) of {chloromethyl)-
tnmethylsilane was added and the mixture was refluxed for 24 h. To the cooled
reaction mixture 100 ml of water was added, the hexane layer was separated, dried
{Na,50,), and fractionally distilled to give 9.0 g of product, b.p. 117-118° (30 mm).
Additional purification by gas chromatography gave the product, #3 1.4839, d;° 0.882.
(Found: C, 64.48; H, r0.29; X, 8.36; 5i, 16.83. C;H;NS1 caled.: C, 64.63; H, 10.24;
N, 8.38; Si, 16.75%.)
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SUMMARY

The compounds, RCH.Si(CH):{O{(C.H,) ;. where x=10, 1, 2, 3 and R=
I-pyrrolvl, were prepared. RCH.LSi(CH;); was cleaved in alcoholic base by the same
mode as C,H,;CH.Si(CH,}, but to a lesser degree. The failure of RSi(CH,), to re-

arrange thermally (63507) was confirmed; RCH.SI{CH,); rearranged (550°) to the
2-pvrrolyl isomer whose stracture was determined by N-methylation and comparison
with 1-methvl-2-(trimethvlsilvimethyljpyrrole prepared by an alternate path. Lithi-
ation of r-methvipyrrole followed by reaction with (r) chlorotrimethyisilane gave
r-methvl-2-(trimethvisiivl}pyrrole and 1-methyl-2,5-bis(trimethylsilyl)pyrrole, and
(2} with dichlorodimethylsilane gave 2,3-bis(chlorodimethvisilyl)-1-methylpyrrole.
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