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INTRODUCTION AND HISTORICAL

In recent years, considerable work has been'undcrtaken in

these laboratories on the syntheses and investigation of biheterocyclic

compounds. One objective of this research wws to utilize these

compounds in determining the orienting effects of the hetero-

aromatics furan, pyrrole, and thiophene as substituents in

substitution reactions. Some progress has been made in these

studies in that the biheterocyclic systems 2-(2'-thienyl)-furan

and 3—(2'-thienyl)-furan have been synthesized in sufficient

quantities to permit orientation studies.(l). However, the yields

have been small due to the necessity of employing a multistepped

reaction sequence in their preparation. It would be very

helpful to the investigation of the properties and chemistry

of biheterocyclic compounds to develops a synthetic method to

such systems capable of yielding substantial amounts of symmetrical

and mixed biheterocyclics.

In the present research, investigations of two possible

reaction sequences to the synthesis of biheterocyclics were

examined. The first of these deit with an examination of a

coupling reaction reported by Gronowitz (2), utilizing an oxidation

reduction coupling procedure involving the lithium derivative of

the heterocyclic molecule and anhydrous cupric chloride.



Gronowitz employed this method to synthesize 2,2'-bithienyl and

3,3'—bithienyl in yields substantially higher than any preparation

previously described in the literature (3). The present investigation

extended this coupling procedure to the synthesis of the furan

and N;methylpyrrole biheterocyclic systems.

The preparation of 2,2'_bifuryl was initially accomplished

in 1926 by Kondo and Suzuki (4) through the decarboxylation of

2,2i-bifuryl-3—carboxylic acid. The acid was obtained in

approximately a twenty percent yield by a two step synthesis involving

furoylacetate and Z—chloroethanal as starting materials.

90202115 00202H5 COOH

cno ,CHZ NaOH

Cl 0     

Since that time, little work has been reported in the literature

on the 2,2'-bifuryl system, especially with respect to the

deve10pement of a simple synthesis of this material.

A tirough search of the chemical literature shows that the

synthesis of 2,2'ebi—N;methylpyrrole has not been as yet accomplished;

or at least it has not been reported.

In the present research, investigations were carried out to

synthesize derivatives of the biheterocyclic systems 2,2'—bifuryl

and 2,2'—N-methylpyrrole. The intermediate utilized to synthesize

all derivatives was the metalated biheterocyclic lithium compound.



The use of this intennediate lead directly to the carboxylic

acid, carboxaldehyde, and methyl ketone of the two biheterocyclic

compounds described above, with all of the substituent groups

located in the 5 position.

The 5-carhoxylic acid and 5—carboxaldehyde of 2,2'-bifuryl

were initially prepared by Reichstein, Grussner, and Zschokke

in 1932 (5). These investigators synthesized the aldehyde via

the action of hydrogen cyanide and dry hydrogen chloride on

2,2'-bifuryl. The aldehyde was then oxidized to the carboxylic

acid.

 

1 HON, HCl x
2 H20 7 CHO

Q Q . Q
U \r

The second reaction pathway to the preparation of bihetero-

cyclic systems investigated involved the coupling of the lithium

derivative of a heterocyclic molecule with the same or another

heterocyclic halide. This procedure had been investigated recently

by Ramanathan and Levine (6). These invastigators reacted

2-thienyllithium with a series of alkyl bromides and a haloaromatic

compound, bromobenzene. .The alkyl halides coupled with the

thienyllithium giving excellent yields of the alkyl thiophenes.

The reaction of Z-thienyllithium with bromobonzene gave a thirty

percent yield of 2-phenylthiophene, and a small amount of 2,5-

diphenylthiOphene. Ramanathan and Levine (7) extended their

-
Q
.
)



coupling reactions to furan, but limited their studies here

to reactions with alkyl halides.

The coupling reactions investigated in the present work

were conducted in tetrahydrofuran as well as in ether as reaction

solvents. The tetrahydrofuran was the better of the two solvents

with regard to product yield in the reactions investigated

by Ramanathan and Levine. No 2—phenylthiophene was produced

when ether was employed as the reaction solvent.

Hith the successful arylation of thiOphene with the fairly

unreactive bromobenzene, it seemed reasonable that the synthesis

of biheterocyclics utilizing heterocyclic halides, specifically

halothiophenes, could be successful and should be investigated.
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Z—Furyllithium, cua3Lio: n.w. 73.99

The method of Ramanathan and Levine (7) was utilized in the

preparation of 2-furyllithium. A 20.# g. quantity of furan

(0.30 mole) was added to 0.25 moles of n—butyllithium in 400 ml.

of anhydrous ether during a half hour period. The reaction was

carried out in a nitrogen atmosphere by a continuous passage of

nitrogen through the one liter three—necked reaction vessel at —20°.

fter the addition of the furan, the reaction mixture was allowed

to warm to room temperature, and was then heated at its reflux

temperature an additional four hours to complete the reaction.

The yield of the organoheterocyclic, 76%, was based upon the amount

of 2—furoic acid produced by addition of the 2-furyllithium to an

ether slurry of carbon dioxide.

2,2'—Bifuryl, C8H602: M.w. 13t.1o

A solution of 2—furyllithium was prepared as previously

described by the addition of 20.4 g. (0.30 mole) of furan to 0.25

moles of n—butyllithium in ether. The total volume of the reaction

mixture vas increased to a half liter by the addition of 100 ml.

ether following the formation of the 2-furyllithium. The reaction

m.1:312:31:WWI-‘39‘

1 All melting and boiling points are uncorrected.



mixture was cooled to -100, and 33.6 g. (0.25 mole) of anhydrous

cupric chloride was added to the 2—furyllithium other solution from

a dropping funnel during a half hour period. Initially the reaction

mixture turned a dark green from a pale green in a matter of a few

minutes, after which it was stirred rapidly at 00 for three and a

half hours and then poured into 300 ml. of a saturated aqueous

ammonium chloride solution. The aqueous layer was separated and

extracted twice with 250 ml. of other, and the combined other layers

were dried over anhydrous calcium sulfate. The ether was removed

by distillation, and the liquid residue was vacuum distilled to obtain

7.06 g. (0.052 mole, 42%) of pure product as a colorless liquid;

b.p. 62-63°/ll mm. Literature (5) value, b.p. 63-6u0/ll mm.

2-. Lithiutl—N-methylpyrrole, C5H6LiN: MAI. 87.03

The method of Shirley (8) was modified to obtain this

compound. ‘N-methylpyrrole, 32.4 g. (0.40 mole), in 50 ml. anhydrous

ether was added during a period of a half hour to a solution

containing 0.37 moles n—butyllithium in 630 ml. of anhydrous ether.

The reaction was conducted in a one liter three-necked flask under

a nitrogen atmosphere at a reaction temperature of ~250. Following

the additiqn of the heterocyclic other solution, the reaction

mixture was allowed to warm to room temperature, and heated at

its reflux temperature for twelve hours. The work of Shirley

indicates a maximum yield of 42$ based on the amount of

Z-N;methylpyrrole earboxylic acid produced by carbonation of the



lithium derivative with an ether slurry of solid carbon dioxide.

2,2'—Bi—N-methylpyrrole, ClOHlZUZ: w.w. 160.37

\

nAn coder solution of 2-lithium-N-methylpy role was prepared

as described above by adding 32.4 g. (0.40 mole) N9methylpyrrole

to 0.37 moles n—butyllithimn. After heating the reaction mixture

at its reflux temperature for twelve hours, it was cooled to -100,

and 50.4 g. (0.37 mole) cupric chloride was added to it during a

half hour period. The reaction solution turned a dark grey from

a pale yellow on addition of the cupric ciloride. The reaction was

allowed to continue for an additional three hours at 0°. The

reaction mixture was then poured into 403 ml. of saturated aqueous

ammonium chloride. The water layer was extracted twice with 200 ml.

ether, and the combined ether extracts were dried over anhydrous

calcium sulfate. The ether was removed by evaporation and the

residue, a dark blue oil, was distilled under reduced pressure to

obtain 12.1 g. (0.075 mole, 42%) of the desired product; b.p. 860/1 mm.

Anal: Calculated for ClOHlZNZ: C, 75.00; H, 7.50; N, 17.50

1
Found: C, 74.73; H, 7.70; N, 16.71

2,2'_BL—N_methylpyrrolo,5-carhoxa1dehyde, Cllfilengo‘ h.W. 188.37

2,2'_Bi—N-methylpyrrole, 12.1 g. (0.075 mole) in 40 ml. 0f

“-0-. -—-—.— .—-r---—-.—_- .u.——-

 

Eflemental analyses were performed by Micro-Tech Laboratories,

kokie, Illinois.



ether, was ad ed during a period of 15 minutes to 0.08 moles

ln—butyllithiun at —250. The re at on use conducted in a 500 ml.

three-necked flask under a nitrogen atmosphere with vigrous

stirring. Following the addition of the heteroeyclic, the reaction

mixture was allowed to warm to room temperature, and heated at

its reflux temperature for seven hours. The other solution of

the lithium derivative of the bi—H_mcthylpyrrole was cooled to -400,

and 5.84 g. (0.08 mole) N,N-dimethy1fbrmamide in 30 ml. ether

was added to it slowly. A white fluffy solid separated from

solution immediately. The suspensi n was stirred for a half hour

during which it warmed to room temperature, and then it was poured

into 200 ml. of a saturated afiueous ammonium chloride solution.

The water layer was extracted twice with 50 ml. ether, and the

combined ether extracts were dried over anhydrous calcium sulfate.

The ether was removed by evaporation, and the residue was vacuum

distilled to obtain 4.1 g. (0.022 mole, 32%) of a yellow oily

product boiling at ll3°/0.07 mm. The oil crystalized on being set

aside at room temperature. Recrystalization of the crude product

from ligroin gave a colorless crystalline product. It melted

at 50-50.5°, and had a sharp carbonyl peak at 5.9812in the infrared.

Anal: Calculated for CllHlZNZO: C, 70.21; H, 6.33; N, 14.89

Found: c, 70.03; H, 6.49; N, 14.74

2,2‘-3i-E_methylpyrrole,5-methyl ketono,(agfhaIbCh H.W. 202.38

in 11.5 g. (0.072 mole) quantity of 2,2'-bi—N-methy1pyrrole



in 30 ml. ether was added to 0.085 moles n—butyllithium in ether.

The apparatus and Cchrimental reaction conditions employed here

were those described for the preparation of 2,2'—bi—N—methylpyrrole,5-

aldehyde. The quantities of reactants used were 7.0 g. (0.072 mole)

f N,H—dimethylacetahide in 40 ml. ether added to the lithium

heterocyclic solution at -25°. A white solid precipitated

immediately; however the reaction was allowed to continue for two

hours during which the reaction mixture heated to room temperature.

Product isolation was carried out as previously described in the

preparation of the aldehyde. Distillation of the crude product

yielded 3.? g. (0.018 mole, 268) of a light yellow oil boiling at

110°/0.07 mm. The oil crystalized upon being set aside at room

temperature; m.p. 44.44.50. Recrystaliaation of the crude product

from ligroin gave a colorless crystalline material with a sharp

carbonyl peak at 6.01/uin the infrared.

Anal: Calculated for ClghlaNZO: c, 71.28; H, 6.93; N, 13.86

Found: C, 71.12; H. 7.17; N. 13-59

2,2'-Bi—N;methylpyrrole,5—carboxylic acid, C11312N202: F.W. 204.35

An 11.0 g. (0.068 mole) quantity of 2,2'—bi~N;methylpyrrole

in 40 ml. ether was added to 0.072 moles n—butyllithium in other

at -20°. The reaction mixture was warmed to room temperature,

and then heated at the reflux temperature for seven hours. The

reaction mixture was cooled to room temperature, and was poured onto

an ether slurry of solid carbon dioxide. A yellow precipitate was
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felmed imncediately, and was dissolved in water by the addition

of 200 ml. cold water to the ether—precipitate mixture. The ether

layer was extracted twice with 103 ml. water, and¢.e combined

water extracts acidified with twenty percent hydrochloric acid

to a pH of four. A precipitate was obtained whici was recrystalized

from methanol—water to yield 6.0 g. (0.03 mole, 433) of white

crystalline product; m. p, 124—l25°. The compound had a Sharp

carbonyl peak at 5.974Ain the infrared.

Anal: Calculated for cllnlzngog: c, 64.70; H,.88 ;N, 13.72

Found: C, 64.90; h, 6.12; N, 13.23

2,2',5j2",5",2"LTetra—N—methylpyrrole,CZOHdzNa: M.U. 318.45

A 10.58 g. (0.066 mole) quantity of bi-N—metlwylr rrole in

40 ml. ether was added to 0.066 moles of n-butyllithium in other

at -25°under a nitrogen atmosphere. The reaction mixture was

warmed0 room temperature, and hea"bOd at its reflux temperature

for nine hours. Then 8.8 g. (0.066 mole) of anhydrous cupric chloride

was added to the reaction mixture at —15°, and it was stirred at

0° for an additional two and a half hours. The light yellow

reaction mixture turned a deep purple in color following the addition

<>f the chloride salt. The reaction mixture was poured into 250 ml.

of’saturated aqueous ammonium chloride solution, and the product

‘Uas isolated as described above for the other derivatives of bipyrroles.

ivMtr drying the reaction mixture, the ator and unH‘ected

2.,2'—ul-n—heoayleyrrole were re:.10ved by distil ation under reduced

pressure. The residue, a dark brown semi-solid, was dissolved
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in lijroin, treated with Norite, and filtered to obtain a clear

solution. The eroduct was crystalized from the li;roin by cooling,

and collected via fi tration. The yield of pure product obtained

was 0.75 3. (0.0024 mole, 7.1%) as a white powdery solid melting

at 89-910.

Anal: Calculated for C20322N4: C, 75.47; H, 6.92

Found: C, 75.41; H, 7.01

‘1 LT

2,2'—Bifuryl-5_carboxaldehyde, 095603: u.«. 162.14

An other solution of 2,2'-bifuryl was prepared by the addition

of 6.9 g. (0.052 mole) of 2,2'-bifuryl to 150 m1. of anhydrous

ether. The ether solution of bifuryl was cooled to -250, and 0.057

mole of n-butyllithium in hexane was added during a half hour

period. The reaction mixture was allowed to warm to room temperature,

and then was heated at its reflux temperature for four hours.

The reaction mixture was cooled to -3o°, and 4.04 3. (0.055 mole)

.N,N-dimethylformanide in 30 ml. ether was added during ten

ruinutes. A white precipitate was obtained. The reaction mixture

Ifas allowed to warm to room temperature during three hours, and

1;hen it was poured into an aqueous solution of amnonium chloride.

'The other layer was separated from the water layer, and the water

layer was washed twice with 75 ml. portions of other. The

C=Om‘bined organic layers were dried over anhydrous sodium sulfate.

'The et er solvent was removed by evaporation to yield 5.5 g. of

‘3Pude product, m.p. 52-530. The dark yellow crude material was

recrystalized twice from methanol to obtain 5.0 g. (0.031 mole,



1. .Ir, .’
4

a
'.L .

57.5 e) of pale yellow colored crystals, n.p. 53.; . Literature

0 . v ‘ i

value, m.p. 54 (5). The pure product snowed an infrared carbonyl

absorption at 5.9251.

2,2'—Bifuryl—5-methyl ketone, ClOHSO : H.fl. 176.16’3

J

t
-
-
]

he lithixm derivative of 5.4 g. (0.0% mole) 2,2'—bifuryl

was prepared in the manner described under the synthesis of

2,2'-bifuryl—5—carboxaldehyde. Following the addition of 0.043 mole

n—butyllithium in ether and refluxing for four hours, the reaction

mixture was cooled to —30°, and 3.8 g. (2.043 mole)

N,N—dimethylacetamide was added in 50 ml. anhydrous ether. The

reaction mixture was stirred at room temperature for four hours,

and the product isolation was as described in the synthesis of

2,2'~bifuryl-5-carbcxaldehyde. The solvent was removed by

evaporation to yield 3.8 g. crude product. A single recrystalization

from methanol gave 3.4 g. (0.019 mole, 48.3 %) of bright yellow

colored crystals; m.p. 500. The product showed a sharp carbonyl

absorption at 5.94A4in the infrared.

.Anal: Calculated for C10H303: Ch 68.13; H, 4.55

Found: C, 67.97; H, 4.64

.Attempted synthesis of 2-(2'—thieny1)-furan

uccessive portions of 10.2 g. (0.15 mole) fur n in 50 ml.(
J
)

Other and 12.6 g. (0.15 mole) thioehene in 50 ml. other were added

0 no.1. ‘ ‘ 'vfi' - A(luring a half hour at —26 to 0.20 mole n—outyllitaium in 300 ml.
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ether. The reaction mixture was allowed to warm to room temperature,

q

I

ux tenperature for four hours.F
’
)

and teen was heated at its re

The reaction temserature was then lowered to 00, and 40.3 g.

(0.30 mole) of wanpdreus cupric chloride was added quickly. The

reactibn mixture was stirred at 00 for two and one half hours,

and then poured into 500 m1. saturated annonium chloride solution.

The organic layer was separated from the aqueous layer, washed

‘W

with 200 ml. portions of water twice, and cried ovrr anhwdrous

sodium sulfate. The ether was renoved by evaporation, an. c:e

residue was distilled under vacuum to obtain 1.85 g. (0.014 mole,

18.5 3) of pure 2,2'-bifuryl and 5.3 3. of crude 2,2'—bithienyl.

The 2,2'—bithieny1 was recrystalized from ligroin to obtain 4.6 g.

(0.028 mole, 36.8 5) of 2,2'—bithienyl; m.p. 31.50. Literature

value, m.p. 32° (2).

Attempted synthesis of 2—(2'—furyl)-N—nethylpyrrole

To an other solution of 0.30 mole n-butyllithium in 200 m1.

anhydrous ether was ad'ed 13.8 g. (0.18 mole) of N-methylpyrrole

and 13.2 g. (0.18 mole) of furan in the stated order. Both

heterocyclics were initially dissolved in 50 ml. other before

addition to the n-butyllithimn solution which occurred at -200

during a period of an hour. The reaction mixture was warmed to

.room temperature, and then heated at its reflux temperature

for six hours. The mixture was cooled to -200, and 40.3 g.

(0.30 mole) of anhydrous culrie chloride was added during a

quarter of an hour. The reaction mixture was stirred at 0° for



lfi

three hours, and then poured into #50 m1. of aeueous aiaonium

chloride. The other layer was seuarated and the water layer was

washed tsice with 100 m1. ether. The combined other extracts

and organic layer were dried over anhydrous calcium sulfate.

The ether was removed by evaporation, and the residue was distilled

under vacuum to obtain b.54 g. (0.03% mole, 25 g) of pure

2,2'-bifuryl. No other product could be isolated from the residue,

a dark semi—solid. The 2,2'_hifnrvl was identified by Means of

infrared spectroscopy.

.Attempted synthesis of 2,2'-bithienyl

The method of Ramanathan and Levine (6) was used to synthesize

0.2 mole of thienyllithium in 100 m1. anhydrous tetrahydrofuran.

To this solution was added 42.0 g. (0.2 mole) of 2—iedothiophene

dissolved in 90 ml. tetrahydrefuran at —l5° during a half hour.

he reaction mixture was allowed to warm to room temperature,

and then it was heated at its reflux temperature for an hour.

The mixture was poured into 300 g. crushed ice, and the organic phase

was separated. The water layer we washed with two portions of

50 ml. ether, and the combined extracts and organic layer were

(iried over anhydrous sodium sulfate. The other, tetrahydrofuran,

41nd 25.6 g. (60 %) of the 2—iodothiophene were recovered by vacuum

(iistillation. The residue was dissolved in 25 ml. of anhydrous

either, treated with Norite, and the ether was redeved by evaporation.

:Light yellow crystals, 4.3 g. (equal to 32 g of the unrecovered

I ‘ Q I ‘ ‘ I O ' Q 1 I O

23-ioeota10paene) of 2,5 eiiodotaiopnene were recovered, m.p. 39-40 .
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Literature value, m.p. 40.50 (9). The conpeund had an infrared

spectrum wiich was identicle to a known sample of 2,5-diiodothiophene.

ttemated synthesis of 2,2',5'-terfihicnjl

A solution of 0.2 mole of thienyllithium in 190 m1. anhydrous

tetrahydrofuran was prepared as previously described in the

attempted synthesis of 2,2'—bithienyl. The thienyllithium

seluoion gas cooled oe -;e , --i

2,5—dibr methionhene was added during a one half hour. The

reaction mixture was allowed to wann to room temperature, and then

it was heated at its reflux temperature for three hours. The

product isolation procedure used here was that used on the

2,2'-bithieny1 synthesis, except that the distillation residue,

22.6 3., was chromatographed on 140 g. of activated alumina.

4After eluting the column with 365 m1. of dry hexane in ten

:fractions, the hexane was removed by evaporation to yield 2.4 g.

<Df unreacted 2,5—dibromethiophene and 7.2 g. 2—bromothiophene.

'This represents a total recovery of 32 g, as 10 6 of the starting

Inaterial and 22 t of 2—bromothiophene which could have been

preduced .

‘Attemoted synthesis of 2,3'-bithienyl

To 16.8 g. (0.2 mole) thiophene in 100 ml. anhydrous

icytrahydrofuran was added 0.23 mole n-butyllithium in hexane at

g 0 4‘ o . '
I.,'"

2C) . Toe reaction Mixture was stirred at -150 +or two hours,
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and then 15.3 3. (0.2 mole) 3-bromothiophene was adied during one

half hour after lowering the reaction mixture temnerature

to -700. The reaction mixture was stirred at —730 for two and

one half hours, and then allowed to warm to room toueerature

during two hours. The reaction mixture was poured into 200 ml.

of a saturated aqueous solution of ammonium chloride, and then

the resulting water layer was washed twice with 50 m1. portions

of other. The combined Fth r extracts and orzanic layer were

dried over anhydrous sodium sulfate. The seizonos ,o.

off, and the residue distilled under vacuum to obtain 14.6 g.

3-bromothiophene; representing a 90 fl recovery of starting material.

The recovered 3-bromothiophene had an infrared spectrum identicle

“J-

to that of the starting materia .

2-Iedothianaphthelene, CSHSIS: M.W. 260.09

0
Thianaphthelene, 26.8 0. (0.2 mole) in 100 m1. anhydrous

ether, was reacted with 0.2 mole n-butyllithium in hexane at

-100. The reaction mixture was stirred for one hour at —10° to

complete the reaction, and then 42.0 g. (0.2 mole) 2-iodethiophene

was added to the mixture during one half hour. The reaction

mixture was stirred at room temperature for twelve hours, and

then poured into 150 ml. water. The water layer was extracted

‘twice with 50 m1. portions of ether, and the combined extracts and

or'anic layer dried over calcium chloride. The solvent was
r

_)

evaporated off, and the residue was distilled under vacuum to

obtain 25.? g. (62 3 recovery) 2—iodothioehene, 14.9 g..(55 d recovery)
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thianaphthelene, and 15.0 g. residue. The residue was dissolved

in 35 ml. ligroin, treated with Horite, and cooled in an ice bath

to obtain 10.7 1. yellow crystals, m.p. 53-590. An additional

reerystalization Eran hexane resulted in 73.? ;. {~.M;J mole, 20 g)

N v ‘ 0 °

ellow olate-lixe cr‘stals m. . 6°~6 . . Literature value,
a ' p J .

m.p. 63.4-55° (9).



x? " '\ rj?)',‘~.fi “LEA

AVOOI1001. J. AJ'JLA‘

A Varian A-60 n.m.r. suoetroneter operating at approximately
1

0 u - s

35 was used to obtain all n.m.r. spectra. Tne samples were

: r 4.‘,.-., - 1'1 ‘ A ’ " .L ‘ ' ‘ '. ‘ ' .‘qutn . v r, ' an, .- , m- ,~ -~ . . .. ‘ ~ -. V. - .' .-

L \A‘L . AA b‘Q—h.‘ v‘l. ; .1“ 2L ‘L- )U 53.11)].‘3 ULLLIxJ‘J . A -.- |,.., . ~'|-.' L-I- -' . " A I .'
‘ 7

used as the internal reference standard (T: 10.00).
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The a kylation and arylation of thiophene via the coupling

of 2-thienyllithium and alkyl or aryl halides was carried out

. ‘1‘ «'7‘ -‘ u / ,4 3...... ,g. .,- -§\,. «74-;

succeSSLuiiy sy 1ev1ne and Ramanathan (o), with tie oust results

obtained in anhydrous tetrahydrofuran as a reactian solvent.

'....' _' . .. . ‘ ._ '5. .' _". ‘.

arylation, coupling occurred eaeiusiVeif in

tetrahydrofuran.

In the case of heterocyclic arylation, investigated in the

there was an exclusive preference for halogen-

lithiun excnanze to occur. The above was indicated in the

reactions between 2—thienyllithium and the heterocyclic halides,

2—iodothiophene and 2,5—dibromothiaphene.

In the case of 2-iodothiOphene, the only new species obtained

H
.

was 2,5—di odothionhene. An explanation for the formation of

a" reaction5
,
]
.

I

4.2. "3.4.- ,..\,.‘. .1. H. ' ,‘ . 4.3, . ‘ .,

tae latter essence ,an be based on buC follow,
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Q—bromocu1ogneno aha Z—tdlonrlllcn u-. -c was NO Cu L
./

lee. react1ve 3 .osit1on en the thiophcnc nucleus .IOUld resiSE

exchanfe and 10.550d cou~le to 3lve the unsymmc“Usrical2,3'-

' -..' n .' , . -4 .. ...:.....',_'

-0031, 1ue reactl n gave only st11'L1., m1ccr1ul ma- ,

. ,- . J" .‘ 4““. '2’ ": ‘bfin A ‘A ‘L 1:. ' rr" ‘

1nd1ca01n3 .uwc cleuunve cad nob occurred. More‘. 3 under tne
.) J 1

‘

-

rccction conditions utilich, the 3-bm‘01otilionacno was also too

J

~'.‘ I- ~‘- -~ ' ’r‘ - .~ ‘* '- '- . V 0.. J‘ "H J“ 1 ‘A‘~)'- ‘ r " .1\.‘ "i 1

537.40 mm "(.er .,.C.-...C“JCC1 .21. u :18 1150 0... 0.1151 '01:..‘OLIS CLL__.‘I1‘.LC 02.101108

a? a coplin3 event. 1.0 compouc3 2,2‘—bifuryl and

2,2'-D1-“—zetuv1oy1“oe were obtained in a fourty percent yield

by the luteraction between the }1eterocvclic lithi 1 compound

and the cupric salt.
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2,?',5‘,2”,5”,2"—uccrd-j-nenu{lsj*rolo.

«LI-31") _\

.. htT/
on-U.‘ , V

Having obtained the biheterocyclic swstens of 2,2‘—bifuryl

3.1 Q,fl‘_bi—I~mel?;lyjrrole in good yield, fine 5 ,osition TIHKLM

derivativcs of each were synthesized by interaction with

n-“utjllithhng. '3e lithiua es1-V"tch° we"e then treated with

a carbon dioxide—ether slurry, with N,N_dinnthylfer;a‘"de, and

with fi,f-diicsurl‘"~tanide to sgntlesize 2,2‘ —bifu:fl—5-carboxyi

acid, 2,2’_bi£u:zfi-5—caflXalccufcc, 2,.'-oifurvl— 5—r1cthyl ketone,

2,~‘-bi—H-methylprr“~“1—5—carb0“‘-iccicl, 2,2'-bi—H“mcthylpgrrrole-5_

arboxcldc1do, and i,”’—bi—E_mcthflpyrrolc_5-;1ctlfl kctone.

All of th°se products were obtaircd in yields varyin3 from

twe1ty—si:-: to SikCV—tLlee percent. The derivatives of 2,2'—bifuryl

q

~1- ‘L .2 V A ’I. - 4' 1" ‘A p ' W m‘- . W ~ ‘ I" J. ' F C: 1‘ J,

mere occained in tie ”l'rher yields. LAlS may oe ricionullgcd

‘

as a lunctlozz of he ex*efit to which the individaal eiheterocyclic

(
J
)

{t
o

c
F

C
.

0
.
.

oystczs codld be metal In previous Stu‘ics on the netslation

furtn and “—Mccu lpyrrole, furc' was metalated in substantially;0 F
4

higher yields and under milder reaction conditions (7,8).

‘

The 3.3.3. spectra of the biheterocyclic eeriwetivcs

- .. ._ w .- ‘1 4. .. 1. .u'. c. 2. 4. . -.1] H
‘73 gA ‘ .- . "K ,"," ~«fl " H1‘v'*‘ A ,Al-w 4‘ re "y’l‘flr‘ ~~1filr~ (O ‘ "‘ t“,

ulv‘_ J ._ .r . .. .. "AL An|'_‘. l-n_.’_dr U0 |)\ \ )VlLAJti'vVVV ll..k L— .3U... LI: \; .__ ‘1‘). Stu. . btoe
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