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ABSTRACT

2-Thiophenecarboxylic acid chloride reacted with sodium
zide fo give the corresponding 2-thiophenecarboxylic acid
zide 1, which decomposed with water to give sym-N-N -di-
thienylurea 3.  Reaction of 1 with aromatic amines
proceeded either via Curtius rearrangement yielding the
corresponding urea derivatives 4a-e or via azido-group
displacement to give the corresponding Anilide derivatives
Sa-e. The reaction of 3e with phenylisocyieie or
phenylisothiocynate gave the corresponding semicarbazide
derivaiives 6a,b. Cyclyization of 6a.b through boiling with
2N NaOH afforded the triazole derivatives 7a,b,
respectively.

INTRODUCTION

Phenylurea derivatives are known for their larvicidal activity and are
found to be stable in soil and water!-4. Semicarbazide derivatives have
been reported to be antitubercular?, fungicides®, bactericides’. As an
extension to previous investigations3-10, special attention was drawn to
2-thiophenecarboxylic acid azide and its reactions. to prepare a series of

new urea derivatives containing thiophene moiety.
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2-Thiophenecarboxylic acid azide 1 was prepared by reaction of 2-
thiophene-carboxylic acid chloride with sodium azide. Acid azide 1
underwent hydrolysis on boiling with water to give sym-N-N"-di[2-
thienyl] urea 3, those infrared spectrum showed Yy at 3300-3270 cm-!
and Yo diarylureall at 1640-1630 cm-1.

IH-NMR spectrum of 3 showed signals at 8 =6.5 (t, 2H, C-4, C-4",
protons of thiophene ring), 6.7-6.8 (m, 4H, C-3, C-5, C-3°, C-5',
thiphene protons), 9.7 (s, 2H, 2NH).

On boiling 1 with dry benzene for Z h, the isocyanate 2 was formed.
Treatment of 2 with aniline, p-touldine, p-anisidine, p-chloro-aniline or
hydrazine hydrate gave the corresponding N,N'-aryl-thienyl-urea

derivatives 4a-e, respectively.

The infrared spectra of 4a-e revealed yyp at 3300-3260 cm™l, yo—q in
diarylureas! 1 at 1650-1630 cm!.

ITH-NMR spectrum of 4b showed 8 = 2.3 (s, 3H, CH;), 6.5 (t, 1H, C-4,
thiophene proton), 6.7-7.1 (m, 4H, aromatic protbns) , 7.3-7.5 (m,
2H, C-3,. C-5, thiophene protons) , 8.2 (s, 1H, NH) and 9.5 (s, 1H,
NH).

IH-NMR of 4¢ showed signals at § = 3.7 (s, 3H, OCH3), 6.5 (t, 1H, C-
4), 6.7-6.9 (m, 4H, aromatic protons), 7.4-7.6 (m, 2H, C-3, C-5), 8.5
(s. 1H, NH) and 9.5 (s, 1H, NH).
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IH-NMR  of 4d showed signals at § = 6.6 (t, 1H, C-4), 6.7-6.9 (m, 2H,
C-3, C-5), 7.2-7.5 (m, 4H, aromatic), 8.8 (s, IH, NH) and 9.6 (s, 1H,
NH).

The base catalyzed decomposition of 1 with aromatic amines namely
aniline, p-toludine, p-anisidine, p-chloroariline and hvdrazine hydrate
afforded the corresponding anilides Sa-c and the thienoyl hydizzide Se.
The structure of Sa-e wac established by comparison with authentic
samples prepared via reaction ot 2 +hiophenecarboxylic acid chloride
with the above mentioned amino compounds.

The infrared spectra of Sa-e showed Yygy at 3340-3300 cm-! aﬁd YC=0
at 1640-1630 cm-1. The acid hydrazide Se reacted with phenylisocynate
and phenylisothiocynate to give the semicarbazide derivatives 6a,b
which cyclized to corresponding triazoles12 7a,b through boiling with
2N NaOH.

IR spectrum of compound 6a showed yyy at 3300-3270 cm-! and
I | _
v —C-NH at 1680-1670 cm!.

IR spectrum of 6b showed yyy at 3300-3270 cm™1 and y—g at 1500-
1480 cmL.

IR spectrum of compound 7a showed yyy at 3200-2850 cm! and vy
c=0 at 1650-1620 cml, while LR spectrum of 7h showed yo—g at
1460-1440 cm-!, and Yo=y at 1510 cmrl, and g at 3300-3230 cm-!.
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IH-NMR of 7b showed signals at § = 63 (t, 1H, C-4, thiophene
proton), 7.2-7.3 (m, C-3, C-5, thiophene protons) and 7.4-7.6 (m, SH
aromatic protons).

Table 1 Characterization Data of the Synthesized Compounds

Comp. Mol. Formula m.p. °C | Yield % Analysis Caclc./Found
No. C% | H% | N% | S%
3 CgHgN,08, 215-17 55 1481 |35 12,4
(224.3) 478 (3.3 11.9
4a CyH; N,08 218-20 74 1602 |5.05
L 1(219.2) 60.1 | 4.9
b C2H5N,08 196-8 73 {62.04 |32 12.05 | 13.8
(232.3) 62.4 5.1 1.7 135
c Cy2HaN;0,8 182-3 70 {383 |48 1.3
(247.2) 578 | 4.6 10.8
d C,HoCIN,08 220-2 72 522 |35
(252.7) 53.0 3.3
e CsHyN50S 232-5 60 382 |44
(157.1) 37.6 | 4.1
3a C,HgNOS 123-5 735 | 65.02 [4.4 6.8
(203.2) 65.0 |43 6.3
b C 2t NOS 155-7 65 663 |5.10 14.7
(2172) 65.8 |52 14.3
¢ CyoH(NO5S 1357 68 161.8 |47
(233.2) ; 612 |46
d Cy HsCINOS.  §158-60 75 1535 {33 13.4
(237.7) 551 3. 13.1
e CsHgN,OS 225-7 78 422 (4.2
(142.1) ' 419 |39
6a CiaHyN3Op8 | 218-20 85 |351 |42
(261.3) 548 |3.8
b C2H  N30S, 150-20 87 519 |3.9 15.1
(277.3) 513 |33 14.6
7a C2HgN;08 >300 42 1592 |37
(243.2) 584 3.6
b C2HgN3S, 148-50 35 555 |3.4
(259.3) 55.1 3.1
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EXPERIMENTAL

All melting points are uncorrected. The IR-spectra were measured on
Perkin-Elmer spectrophotometer 297 using KBr water technique,
analysis, 1H-NMR and mass spectra were carried out by the Micro-

Analytical Unit, Cairo University.
2-Thiophenecarboxylic acid azide 1

To a cold solution of 2-thiophenecarboxylic acid chloride in acetone (50
ml), sodium azide (0.015 mol), in the least amount of water, was added
under stirring. The stirring was continued for half an hour. The reaction
mixture was poured onto ice cold water. The obtained oil was extracted
with benzene (50 ml). The extract was dried with anhydrous calcium
chloride. The acid azide 1 extract was used directly for the following

reactions.
Sym. N,N'-di[2-thienyl] urea 3

The acid azide extract was treated with water (2 ml). The mixture was
refluxed for one hour. After concentration, the solid formed was filtered

off and recrystallized from methanol (Table 1).

Reaction of aromatic amines with isocynat 2: Formation of urea

derivatives 4a-e

The acid azide extract was boiled for two hours. To the boiled solution,
the requisite amine (0.01 mol) was added. The solution was stirred at
room temperature for 4 hrs. The solid product formed was filtered off

and recrystallized from ethanol (Table 1).

N
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Reaction of acid azide 1 with aromatic amines: Formation of

anilides Sa-e

a) A mixture of the acid azide extract 1, and the requisite amines (0.01
mol) was boiled under reflux for 2 hrs. The solution was
concentrated . and the solid formed was filtered off and

recrystallized from methanol (Table 1).

b) To a solution of 2-thiophenecarboxylic acid chloride in benzene (30
ml), the appropriate amine (0.01 mol) and pyridine (2 ml) were
added. The solution was refluxed for 2 hrs. After concentration and
cooling the product was filtered off, washed with diluted HCI and
crystallized from methanol to give Sa-e [M.ps. undepressed when

addmixed with samples prepared by the method a].

Reaction of Se with phenylisocyanate and phenylisothiocyanate:

Formation of semicarbazide derivatives 6a,b

To a solution of Se (0.01 mol) in 30 ml of absolute ethanol, the
appropriate isocynate (2 ml) was added dropwise. The reaction mixture
was refluxed for 2 hrs. After cooling, the solid obtained was filtered off

and recrystallized from ethanol (Table 1).
Formation of Triazoles 7a.b

A suspension of the semicarbazides 6a,b (0.01 mol) in 15 ml 2N NaOH
was refluxed for 6 hrs. The reaction mixture was cooled and then
neutralized with dilute acetic acid. The solid formed was filtered off,

washed with water and recrystalli"ied from ethanol (Table 1).
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