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110. Thiophen Derivatives of Potential Biological Interest. Part
IV.* Tuberculostatic Thiophen Compounds.

By Ne. PH. Buu-Hoi, Nc. D. Xuong, RENE ROYER, and DENISE LAviT.

Several 2-thiophenaldehyde thiosemicarbazones bearing a long-chain
5-alkyl substituent, and hydrazides and hydrazones of the thiophen series,
have been prepared as potential tuberculostatic compounds.

OwinGg to the well-known tuberculostatic activity of analogues in wvifro, thiophen
derivatives (I-—IV) were prepared in which R was a long-chain alkyl group and R’-CO
was nicotinoyl or ¢sonicotinoyl. Standard methods were used.

—cH,

R\S/l CH!N'-NH-CS-NH, R\S/{ CHIN-NH-C\N/ O (I

@

(11 R@CH:N-NH-COR' R”\_S—/HCO-NH-NICHX )
These substances, which are lipoid-soluble, are under biological investigation by
Professor Welsch (Liége).

EXPERIMENTAL

Thiophen-aldehydes.—Treatment of n-propylthiophen (30g.), prepared (989, yield) by Kishner—
Huang-Minlon reduction of 2-propiothienone, with N-methylformanilide (42 g.) and phosphorus
oxychloride (42 g.) yielded 5-n-propylthiophen-2-aldehyde (29 g.), b. p. 129°/15 mm., »}
1-5555 [thiosemicarbazone, pale yellow needles (from ethanol), m. p. 119° (Found : C, 47-3; H,
5-5. CyH,3N,S, requires C, 47-6; H, 5-79%); 2:4-dinitrophenylhydrazone, prisms (from
ethanol-benzene), m. p. 202° (Found: N, 16-5. C,,H;,O,N,S requires N, 16-89,)]. Kishner—
Huang-Minlon reduction of this aldehyde (16 g.) (cf. Buu-Hoi, Hoan, and Xuong, Rec. Trav.
chim., 1952, T1, 285) yielded 2-methyl-5-n-propylthiophen (10 g.}, b. p. 179°, n} 1-5011 (cf. King
and Nord, J. Org. Chem., 1949, 14, 638), which with N-methylformanilide (12-5 g.) and
phosphorus oxychloride (12-5 g.) yielded 2-methyl-5-n-propylthiophen-x-aldehyde (2 g.), b. p.
130—132°/15 mm., %% 1-5450 (Found: C, 64-0; H, 7-3. C,H,,0S requires C, 64-3; H,
7-19%) [2: 4-dinitrophenylhydrazone, prisms (from ethanol), m. p. 182° (Found: N, 16-3.
C,5H,60,N,S requires N, 16-1%); a semicarbazone, m. p. ca. 228° (decomp.)]. .

2-n-Undecanoylthiophen (Cagniant and Deluzarche, Compt. rend., 1947, 225, 455), prepared
in the usual way (cf. Buu-Hoi and Hoan, Rec. Trav. chim., 1949, 68, 5) from thiophen (135 g.),
n-undecanoyl chloride (32 g.), and aluminium chloride (23-5 g.) in carbon disulphide (100 c.c.},
was a pale yellow oil (28 g.), b. p. 206°/15 mm., #%*® 1-5139, giving a semicarbazone, needles (from
methanol), m. p. 95—96° (Found : N, 13-4. C,.H,,ON;S requires N, 13-6%). By the above
reactions it gave 2-n-undecylthiophen (15 g. from 25 g.), b. p. 181—183°/18 mm., #¥ 1-4918
(Found : C, 75-4; H, 10-8. C,;H,S requires C, 75:6; H, 10-99%,), and 5-n-undecylthiophen-2-
aldehyde (9 g. from 14 g.), b. p. 225—226°/18 mm., »¥ 1-5191 (Found: C, 72-0; H, 9-8.
C,6H,0S requires C, 72-2; H, 9-89%,) [thiosemicarbazone, pale yellow needles (from ethanol),
m. p. 97° (Found : C, 60-0; H, 85. C,;H,,N,S,; requires C, 60-2; H, 8:6%); 2:4-dinitro-
phenylhydrazone, prisms (from ethanol), m. p. 167° (Found: N, 12-3. C,,H4O/N,S requires
N, 12-6%)].
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2-Dodecanoylthiophen (35 g.; cf. Ralston and Christensen, Ind. Eng. Chem., 1937, 29, 194),
b. p. 212—215°/15 mm., »¥ 1-5060, was similarly prepared and yielded 2-n-dodecylthiophen
(18 g. from 35 g.), b. p. 184—188°/18 mm., #n¥ 1-4783 (Found : C, 76-0; H, 11-3. C,,H,,S
requires C, 76-2; H, 11-1%), and 5-n-dodecyithiophen-2-aldehyde (6 g. from 15 g.), b. p. 224—
228°/15 mm., pale yellow leaflets (from methanol), m. p. 34° (Found : C, 72-7; H,10-3. C,,H,,0S
requires C, 72-9; H, 10-09%,) [thiosemicarbazone, pale yellow needles (from ethanol), m. p. 95°
(Found : C, 60-9; H, 9-0. C,gH;,N,S, requires C, 61:2; H, 8:8%); 2: 4-dinitrophenylhydy-
azone, prisms (from ethanol), m. p. 162° (Found : N, 11-9. C,;H;,0,N,S requires N, 12:29%,)].

Similarly were obtained 2-tetradecanoylthiophen (cf. Ralston and Christensen, loc. cit.),
leaflets (from light petroleum), m. p. 36° [semicarbazone, needles (from ethanol), m. p. 108°
(Found : N, 11-7. C,yH;;ON,S requires N, 12:0%)], 2-n-tetradecylthiophen (7 g. from 12 g.),
b. p. 212—214°/15 mm., n} 1-4845 (Found : C, 76:9; H, 11-3. C,zH,,S requires C, 77-1; H,
11-49%,), and 5-n-tetradecyithiophen-2-aldehyde (5-5 g. from 7 g.), b. p. 250—252°/20 mm., leaflets
(from ethanol), m. p. 43° (Found: C, 73-7; H, 10-4. C,,H;,0S requires C, 74-0; H, 10-49%,)
[thiosemicarbazone, needles (from ethanol), m. p. 97° (Found : C, 62-7; H, 9-2. C, H,;N,S,
requires C, 63-0; H, 9-29); 2:4-dinitrophenylhydrazone, prisms (from ethanol), m. p. 158°
(Found : N, 11-2. C,;H,,O,N,S requires N, 11:59%,)].

4-Keto-2-thiazolinylhydrazones of 5-Alkylthiophen-2-aldehydes.—These were prepared by
refluxing for 3 hours 1 mol. each of the thiosemicarbazones and chloroacetic acid in ethanol; the
precipitates obtained on cooling were recrystallised from acetic acid or ethanol, yielding the
hydrazones (IV) in which R was n-propyl, prisms, m. p. 221° (decomp.) (Found: C, 49-3; H,
4-6. C,,;H,;0N,S, requires C, 49-4; H, 4-99), n-undecyl, pale yellow needles, m. p. 163°
(Found : C, 60-0; H, 7-8. C,,H,;,ON,S, requires C, 60-2; H, 7-7%), n-dodecyl, almost colour-
less needles, m. p. 155° (Found : C, 61-0; H, 7-8. C,H;,ON,S, requires C, 61:1; H, 7:9%),
and n-fefradecyl, m. p. 154° (Found : C, 62-6; H, 8-1. C,,H,,ON,S, requires C, 62-7; H, 8-:3%,).

Hydrazides—2-Thenoylhydrazine, m. p. 137°, was prepared according to Curtius and
Thyssen (J. pr. Chem., 1903, 65, 7). 5-Chloro-2-thenoylhydrazine (38 g.) was obtained by
refluxing ethyl 5-chloro-2-thenoate (40 g.) and 859, hydrazine hydrate (15 g.) in methanol

Found, % Required, 9%,
R M. p. C H Formula (& H
5-R-Thiophen-2-aldehyde N’-nicotinoylhydrazones (I1I).2

Proi 138° 61-2 5-6 C,H,;0N,S 61-5 5-5
118 68-5 82 C,,H,,0N,S 68-6 81
126 69-1 83 C,.H,;ON,S 69-2 83
129 70-0 8-8 C,;H;,0N,S 70-3 8.7

5-R-Thiophene-2-aldehyde N’-isonicotinoylhydrazones (111).%
32 S 192 61-4 5-5 C,H,;0ON,S 61-5 5-5
LoR - PR 128 68-6 84 C,,H;,0ON,S 68-6 81
Lo - I 119 69-0 84 C,5H330ON,S 69-2 8-3
CraHay coiiiiiiiiii 121 70-1 9-0 C,;H;,0N,S 70-3 87

Thiophen-2-aldehyde N’-5-R-thenoylhydrazones (IV).*

Prociiiin 173 56-0 5-2 C,;H,,0N,S, 56-1 5-0
CiiHag coiviiiiiiiiiiiiin 105 64-3 7-8 C,,H3,ON,S, 64-6 77
Lo = S 102 65-2 7-8 Cy2H;,0N,S, 65-3 7-9
[ O PN 106 66-4 85 C,,H;50N,S, 66-7 83

Various N’-2-thenoylhydrazones (IV; R = H).*
Parent X-CHO

9-Ethylcarbazole-3-aldehyde ...  227° 69-4 48 CyoH,;ON,S 69-2 4-9
Pyrene-3-aldebyde ® ............... 270 743 41 C,,H, ,ON,S 74-6 40
HHOCHCHO oo >2627 58-2 4.0 C12H,,0,N,S 58-5 41
4:3:5: 1-HO-C{H,Br,.CHO ... >2647 355 23 C,sH,O,N,SBr, 356 2:0
4:3:5: 1-HO-C{H,I,-CHO ...... 2377 28.6 2-0 C,,H,O,N,SI, 28.9 1-6
$-NMe,-CH,CHO ....... 203 616 55 C,.H,,0N,S 615 55
0-C.H,CI-CHO ... 186 54:2 3-6 C,.H,0ON,SC1 54-4 34
$-MeO-C,H,-CHO .......... 185 60-0 48 C,5H,,0,N,S 60-0 46
3:4:1(Me0),C,H,.CHO ...... 171 57-6 4.9 C1H,,0,N,S 57-9 4-8
3:4:1-CH,Cl,,CHO .ooeeennn... 219 48-0 2.9 C;.H,ON,SCl, 482 2.7
PhCHO S vooveeeaeeaneen, 189 54-1 3-5 C1.H,ON,SCl 54-4 3.4
Ph-CHO®  wovveeeiviiiiieinn 201 46-3 3-2 C,,H,ON,SBr 46-6 2.9
3:4:1-CH,0,:C,H,-CHO ...... 199 56-8 35 C13H,,0,N,S 56-9 3-6
X-CH = 5-Acenaphthylidene ¢ 240 70-5 46 C,H,ON,S 70-6 46

¢ Yellow needles. 2 Colourless unless otherwise stated. ¢ Yellow prisms, sparingly sol. in EtOH.
4 5-Cl in the thenoyl nucleus. ¢ 5-Br in the thenoyl nucleus. / Decomp.
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(30 c.c.) for 12 hours, and crystallised from methanol as leaflets, m. p. 151°, decomp. >146°
(Found : N, 15-6. C;H ON,SCl requires N, 15-9%); ethyl 5-ckloro-2-thenoate, prepared by
treating 5-chloro-2-thenoyl chloride with ethanol, had b. p. 234—236° and an aromatic odour
(Found : C, 44-0; H, 3-7. C,H,0,SCl requires C, 44-1; H, 3-7%).

5-Byomo-2-thenoyihydrazine, leaflets (from methanol), m. p. 144° (decomp. from 132°) (Found :
N, 12-5. C;H;ON,SBrrequires N, 12-7%,), and ethyl 5-bromo-2-thenoate, b. p. 134—136°/30mm.,
were similarly prepared.

Hydrazones.—One mol. each of the hydrazide and aldehyde in ethanol were refluxed for
10 minutes. The precipitates obtained on cooling were recrystallised from ethanol. The
products are tabulated.
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