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Diketo-esters (1) have been synthesised and converted 10 the corresponding pyrazole (2}, isoxazok (8)
and -pyrone (10) dervatives, Fusion of 2 with hydraznne hydrate give the corresponding acd hydrazides (3).
Reaction of 3 with the appropriate isothiocyanate yield the disubstituted mwrhmaa (4) which are

cyclized into thiotniazoles (5), thdadiazoles (6) and oxadiazoles (7). Conds
ing arylidenes (11) which are cyclized 1o dihydro-oxadiazole (12) and oxadiazoe (13)

des yield the cormesponding

of Iwitha w aldehy-

denivatives. The Mannich bases (15) have also been prepared from the oxadiazole-2-thione (14)

There has been 2 considerable interest in the chemo-
therapeutic activity of pyrazole derivatives as they
are reporied to exhibit broad spectrum biological eff-
ccts! "3, especially the hypoglycemic effects® ~*. Fur-
thermore, many substituted oxadiazoles®, thiadiazo-
les® and thiotriazoles® *? have wide range of pharm-
acological and therapeutic activities in addition 10
having hypoglycemic effect. These facts encouraged
the idea of incorporation of a pyrazole ring with an
oxadiazole, a thiadiazole or a thiotriazole moieties
which might result in potential biologically active ag-
ents,

The synthetic routes for the preparation of the tar-
get compounds are outlined in Schemes [ and 11. Con-
densation of ethyl 2, 4-dioxo-6+(2" or ¥-thienyl)
hex-S-enoates {1a,b) with arylhydrazines yielded the
pyrazol derivatives (2a,b) which were fused with hyd-
razine hydate to give the corresponding acid hydraz-
des (3a,b). Reaction of the aforementioned acid hydr-
azides (3) with the appropriate isothicyanate afford-
ed the corresponding disubstituted thiosemicarbazi-
des (4a,b), which were cyclized with sodium hydrox-
ide 10 yield 14-5-thio-1, 2, 4-mnazole derivatives
{5a,b) (Table I). IR spectra of S indicated their existe-
nee in the thione form rather than thiof form. Cyclod-
chydration of the prepared thiosemicarbazides (4a)
with sulphuric acid afforded 1, 3, 4-thiadiazoles (6a),
whereas, cyclodesulphurization with yellow mercu-
ric oxide yielded the required 1, 3, 4-oxadiazoles (7a).
The structures of the above coppounds (1-7) were
confirmed by their IR as well as '"H NMR spectra
(Table I1).

Treatment of the unsaturated 1, 3-diketo-esters
{1a,b) with hydroxylamine gave the iséxazole deriva-

tives (82,b), Their IR spectra showed a carbonyl ester
at1710-1718 cm ™. The structures were further sup-
ported by their 'H NMR spectra (vide infra) (Table
11). Bromination of the diketo-esters(1a,b) with bro-
mine in carbon disulphide yielded the dibromo deriv-
atives{9a,b) which were converted into the correspo-
nding 4-pyrones (10a,b) by the action of potassium
actate in presence of calcium carbonate, The IR spec-
tra of 10 exhidited a pyrone C=0at 1650-1655ecm ™~ *
as well as the ester C= O absorptions at 1722-1727
cm ! respectively. Their 'H NMR spectra showed
the ester and the aromatic protons two doublets (J=6
Hz) at § 6.8-6.9 and 6.3-6.4 ppm respectively. The
low field doublet can be attributed to H-3 proton
which is expected to be more deshielded than H-5
proton by the neighbouring ester group (Table I1).

On the other hand, condensation of the acid hydra-
zide {3a; X = H) with the appropriate aldehyde affor-
ded the corresponding arylidene denivatives (11¢,d).
Cyclization of these arylidene derivatives with acetic
anhydride gave the desired dihydro-oxadiazole den-
vatives {12¢,d), while oxidation of the arylidene deriv-
ative (11¢) with iodine and mercunic oxide afforded
the oxadiazole denvative (13¢),

Moreover, treatment of the acid hydrazide (3a;
X = H) with carbon disulphide and potassium hydro-
xide in hot ethanol afforded the 34-2-thio-1, 3, 4-0x-
adiazole derivative (14) (Scheme 11). Its IR spectrum
revealed a thiocarbonyl at 1178, 1072, as well as NH
absorption at 3078 cm ™! (Table 1), Reaction of 14
with formalin and sulpha derivatives gave the corres-
ponding Mannich bases (15e-g). The structures of the
above compounds 11-15 were further confirmed by
'H NMR spectra (vide infra) (Table 11).
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Experimental Section

Melting points were determined on @ Kofler hot
stage apparatus and are uncorrecied, 'H NMR spec-
tra (chemical shifts in 8, ppm) were recorded on a
Vanan EM 90 spectrometer and IR spectra (Vapas ift
cm ') on a Unicam SP 1025 spectrometer using KBr
pellets.

Ethyl 2, &-dioxo-6-(2 or 3'-thienyl} hex-S-enoates
{1a,b)

The appropnate chalcone (15.2 g) and ethyl oxa-
late (10 g) were added to an icecold suspension of
sodium ethoxide (4.4 g) in dry ether (100 mlL). The
mixture was kept overnight at room temperature and
the sodium salt was separated and acidified with 10%
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Tabie I: Ch i data of compounds 2410
Compd X R Yicld mp. Mol. formula Found (Caled), %
(%) G
G H N
2a H - L 131 CisH (N.OS L) 50 84
(667 49 86)
b3 H - 0 14 CuHNOS 66 st &5
(66,7 49 8.6)
s e — 82 i28 CuH)p QN oS 60,2 41 79
603 42 78)
2a MO - % 1o CisHeNOS &0 52 80
(644 5.1 79
Coned
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Table & Cha dats of compounds 210 - Contd.
Compd X R Yield mp Mol formula Found (Calcd), %
(%l 1"C}
c H N
2 PSONH, — ] 2% CuHiNO.S: 538 4.2 103
) (536 42 10.4)
la H - 79 1% CHiNOS 62.0 41 152
6Ly 45 181}
Ja »Cl - 86 174 CH,ONOS $85 a7 162
1587 k¥ 3 16.3)
3a MO — 54 152 CuH NOS 01 46 164
(60.0 a7 16.5)
3 PSONH; — o 18 CHiNOS: 2 40 151
(494 39 18,0)
» H — 85 178 CH NOS 620 43 182
®1$ as 18.1)
4 H P 94 20 CyyHN.OS- 620 42 155
620 43 157)
4 H PRCH, o 24 O H NS, 62.5 44 151
627 46 153
A H Altyl 82 W7 CaHNLOS, &9 45 172
(587 a5 17.1)
da pCl Py 94 180 GyH,OIN,0S; 514 38 145
) (876 38 14.6)
% H P 92 192 CyH,NLOS, 621 42 159
(620 43 157
S H Ph 5 WE CuHNS, 614 3% 163
&6 40 16.4)
S H PhCH, 82 200 CuMNSS; 852 43 16.1
(653 43 159)
Sa H Allv H 182 CyHiNS: 612 42 178
(614 43 17.9)
Sa 2 Ph 0 275 CyH L CINSS, 0.0 34 15.1
(598 35 15.2)
Y H Ph 7 235 CyuMyNsS: 612 39 163
1646 40 16.4)
G H Ph 68 5280 CyHisNGS, 645 41 16.3
(636 4.0 164)
6a H PRCH. 65 220 CyHjeNgSs 652 42 16.0
(653 a1 159
Ta H Ph 8 232 CuHNSO 670 40 171
7.2 4 17.0)
Ja H PECH. 56 212 CuHNOS 6.6 44 16,4
(878 45 16.8)
Ba - - £2 &  C,H, NOS 50 a8 Sb
(878 ad 5.6}
8 — - £ 132 €M, NOS 79 43 55
(578 4a 5.6)
9ala} - - L) 16 C:H,.Br0S 382 28
(350 9
b - - 96 128 C,H;;8.0,8 351 27
(350 29)
10 - - R 15  C,:H,0.8 518 38
(576 4.0)
108 - - L 192 C,:H,08 aE 4
(576 4.0)

[a] Cakcd. for Bs 188, Foend: ¥9.0%
[b) Caled. for Br 38 %, Found: 38.7%,
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Table 11— IR and 'H NMR spectoal Eaty of comedunds 2410
Cempd X R 'HNMR L) IR tcen” 1)
Oletimic Hib} Ewerfc]  AtHor Onhets o ¢s NH
2 ArH = NH.
M M, CH: CH
OH M. & 2K g M, 1
L H [ 1) e 1% TLIT9H)  — 10? - -
24 H - on ich +5 14 TRI80H 1701 -
22 ~Cl o7 |d) i3 1.5 LA SER ¥} — 1704
2a PrMeC) 1nos - -
A H e Ts - - TETEOIHY 92(IH, s, NH) e . 3242, 4,
098
FSONH,  — 6 IR - - TOS2(2H) V.341H, 5. NH) 656  — 333
362, Muy
M n 67 14| - TOTE(ISH) 81,94 98 1M, 1874 juds, 3301, 3235,
INH) 1100 3122
H PACH. 68 ¢ — - TOIT(AH) 43 OH. & Seb HE 184K 1144, 307,329,
CH,) 82, 9.5, n2 as
9.9 (3H, 3NH) '
H P 67 & — - 6518 (] SI(H. % NH) g3, 3178
1037
[ PRCH: 66 1 — = 2097(4M) SECQHSCHA  ~ 1199, m
92(VH. 4. NH) 1078
& H Ph T - - TOTI(4H) 02 (IH, 4. NM) — -— 36
Ta H Ph 07 78 — - TOT8414H) 103 1IM, 5. NH) - - 360
M PaCH: 66 g - - TEIB(ISH) 46 QH. & JwSHy — - 3185
CH), 102(IH, 1,
J=§ Hz. NM}
B2 - - 0¥ Te 48 13 I0T40H) EI(GH.9(G i - -
»n - - 65 TS 48 14 T1TS0H)  67(1IM, 3310 (R J— -
% - ST SAR] 45 14 6906(H) &6 12H. 5 CHy |3: - -
!
" = $21c] 59[e) 44 1+ 6877 (3H) 64 (2H. CHy, ) 1738, — -
1652
102 - - - - 43 1a TXTT(3H)  AS(IH. 4 Jwd H) 7122, - -
1 1655
SI(IH. &. J~06 Hy) e p
L]
w - - S A5 s T2T60H) 69(IM. 4 J=b Hy 1% — —
1650
CAUH 4 J=b Hy
{b}
| Sove L3 hloroform-dimeths dphovide.d, dmm‘m.l-lbﬁlr.k;l-?m:[dIOwﬂambyuomm protons: fe]
CHBr, So 12 HE 1] HA, isovazole) fg) Hed3-pvrobe. Ih] H:S. Sparone,

H150.. The resulting esters were recrystallised from

ethanol 10 afford 1 in 80.83% vield in yellow

needics,

lamp 66° IR (KBr) 1720(CO ester), 1631 cm ™
(CO~CH.CO) 'HNMR (CDCY): 8 7.8(H,. J= 16
Hz).6.5(Hy.d. /=16 H2),6.6 (CH1. 5), 7.3.7.7 {ArH,
m).4.5(CHz,q,/=THz2), 1.4(CH,, t. /=7 Hz)(Fo-
und: C, 57,20 H, 4.9, Calked for C,,H,,0,8: C, S H,
8.8%).

1b:m.p. 75% IR (KBr): 1720(COester), 1650 cm ™ ¢
{CO-CH,CO): *H NMR (CDClL): 6 7.7 (H,, d.
J=16Hz),65(Hs.d.J= 16 Hz), 6.6 (CH3, 53, 7.2-7.6
(ArH. m), 46(CH..q./=THz), 1§ (CHy, &./=THn
(Found: C, 56.9; H.4.7. Caled for C;,H,:0,S: C. §7.1:
H, 48%).
I-Arvl-3-cthoxycarbonyl-3-(2 or X-thienylethen-
Veyllpyrazoles (2a,b)

These were prepared when a solution of the corres-
ponding ethyl hexanoate (0.01 mole) in ethano! (13
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mLjwas refluxed with the appropriate arylhydrazne -

(0.01 mole) for 2 hr. concentrated and cooled. The
precipitated crude product was filtered and recrystal-
lised from ethanol to vield 2 in needles.

-Arsl-3-242" or 3-thienyflethen-1 ‘llpyrazole-3.
varbaxyiic acid hydrasides (3a.b)

A mixture of the appropriate pyrazole (3, 0.01 mo-
ie) and hydrazine hydrate (0,03 mole) was heated ona
water bath for 6 hr, The hydrazide which separated
out.was recrystallised from ethanol to yvield 3 in need-
les,

N-Substitured- N dar i S242" ar ¥thienyDethen-) -y}
pyrazol-3-vl-carbonsiithiosemicarbazides  (4a, b
A muxiure of equimolaramounts of (3, 0.01 mole)
and the isothiocyanate (0.011 mole) in ethanol {20
ml.) was beated to reflux for 20 min whereupon a solid
product was separated out during heating. The reac-
tion mixture was cooled and the separated crystals
were filtered off, washed with ethanol, dried and rect-
ystallised from ethanol to yield 4 in needles.

F=Aryl-5:{2:42" or 3'-thienylethen-1-yl)-3-( | H-4-sub-
stituted-5-thio-1, 2, 4-triazol-3-yi)pyrazoles (5a,b)
A solution of the disubstituted thiosemicarbazide
(4,0.01 mole) in 5% aq, NaOH (SmL) was heatéd to
reflux for | hir, The reuction mixture was filtered while
hot, then cooled and acidified with dil, HCl 10 pH 6.
The separated product was filtered, washed well with
water till neutral washings. dried and recrystatlised
from ethanol-benzene mixture to vield §in needles.

L= Aryl-5:02:(2" thienylyethen- 1-ply-3-( 5 substituted-
amino-1, 3, 4-thicdiazol-2-yl)pyrazoles (6a)

A mixiure of the disubstituted thiosemicarbazide
(4a, 0.01 mole) and cone. H:80, (5 mL) was heated at
S0°C for 2 hr. The reaction mixture was left at room
temperature overnight. The resulting solution was
cooled, poured into crushed ice and treated with dil.
ammonium hydroxide to pH 6. The precipitate for-
med was filtered off, washed thoroughly with water
ull neutral washings. dried and recrystallised from
ethanol-benzene mixture to yield 6 in needles

V- Arad-S-(242" thienylyethen-\-yi} 34 S-substituted-
aming-1. 3, d-oxadiazol-2-vlipyrazoles (7a)

Finally powdered yeliow mercuric oxide (0.012
mole) wasadded portionwise over a period of 30min
10 2 boiling solution of the appropriate disubstituted
thiosemicarbazide (4a, 0.01 mole) in ¢thanot (20 mL).
The suspension was stirred and heated to reflux for 4
hrand then filtered. The black precipitate (HpS) for-
med wits washed with boiling ethanol {10 mL). The

combined filtrate and washing were concentrated
and setaside overnight at room temperature. The sep-
arated crystals were recrysiallised from ethanol to
vield 7a in needles.

Eskyl S22 or 3'-thienyliethen-1-ypllisoxazole-3-
carboxylates (8a,b)

These were prepared when the appropriate diketo-
ester (1, 0.001 mole) in ethanol (20 mL ) was refluxed
with hydroxylamine hydrochloride (0.0015 mole)
@nd sodium scetste (0.0015 mole) in water (3 mL) for 2
hr. The product obtained was recrystallised from eth-
anol to yield 8 in needles:

Ethyl' S, 6-dibronio-2 &-dioxo-6-{2" or ¥thienylihexa-
nogies (9a,b)

These were obtained quantitatively when an ice-c-
old 10% sofution (13 mL) of bromine in carbon disul-
phide was added to the proper diketo-ester (2 g) in
cold carbon disulphide (10 mL). The mixture was
kept cool overnight, The dibromide obtained by eva-
poration of the solvent at room temperature was recr-
ystallised from ethanol to yield 9in pale yellow needi-
es.

Ethyl 6-(2 or 3~thienyly4-pyrone-2-carboxylates
(10a,b)

The foregoing dibromide (0.001 mole), fused pota-
ssium acetate (0.05 mole), calcium carbonate (0.05
mole), and absolute ethanel {30 mL) were heated at
60-70°C for 3y, The pyrone was obtained in 68-70%
yvield after concentration of the alcoholic solution,
dilution with water, and extraction with ether and
wis recyrstallised from ethanol-acetic acid to yield 10
in needies,

1-Phenyl-3{ Arylidenehydrazinocarbonyl)-5-{2-
(2'-thienyiethen-1-yllpyrazoles {(11c,d; X = H)

A solution of aldehyde (0,005 mole) in etharol (10
mL) was added to a solution of an equimolar amount
of (3a: X = H)in ethanol (30 mL). The reaction mixt-
ure was refluxed for 2 hr, concentrated and cooled.
The product which separated out was filtered and
recrystallised from ethanol 10 yield 11 in needles.

Tia: Yield 79%, m.p. 224% IR (KBr): 1684 (CQ),
3i31em ™! (NH): *H NMR (DMSO-d,): 36.7 (d, 1H,
Hy. J= 16 Hz), 7.0-7.9 (m, ISH, ArH), 8.6 (5. IH,
CH=N),10.2{s,, IH.NH) (Found: C, 69.3: H,4.6: N,
14.0. Caled for CHigNLJOS: C, 693, H, 4.5 N,
14.1%).

11d: Yield 75%, m.p. 178°C, IR (K Br): 1661 (CO),
3162cm ™ ' (NH); 'H NMR (DMSO-4,): 6.6 (d. L H,
Hy, J=16 Hz). 7.1-7.7 (m, 13H. AcH), 8.6 (s, |H,
CH=N), 10.0,{sp. IH, NH)(Found: C,62.3; H. 3.9,
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N. 14.0. Caicd for C;,H,n.-\'.OS; C.624, H.4.0; N
13.9%),

d(3-Aetyi-2-arph. 2 3-diliydro-| 3 -oxadiazol-3-yi)-
S22 thienyDethen-1-vpyrazoies (12c,d: X =H)

A mixture of the appropriate arylidene (11, 0.001
mole)and acetic anhydride (5 mL ) was refluxed for 3
hr. After the reaction mixture has attained room tem-
perature, it was poured into ice-cold water and the
solid separated was recrysiallised from ethanol to vi-
eld 12 in needles,

12¢: Yield 79%, m.p. 186°C. IR (KBr): 1678 (CO).
3162¢em ! (NH), 'H NMRIDMSO-d,): § 2.70 (. 3H.
COCH, 1. .62 (s H. CH), 6.6d. 1H, Hy, J= 16 Hz).
7.1-7.7 (m, ISH. AcH) (Found: C, 68.1; H. 3.6, N,
12,6, Caled for CyHuoN20-S: C. 68,2 H. 4.5 N.
12.7%).

124: Yield 74%. m.p. 186"C. IR (K Br): 1665 cm ™!
CO): 'H NMR (DMSO-d,): § 2.62 (s, 3H, COCH,),
570 1H, CH).6.7(d, IH. Hy. 2% 16 Hz), 7.0-7.7 (m,
13H. ArH) (Found: €, 61.8:H, 38N, 12.5. Caked for
Cy3H 10,8 C. 61.9: H, 4.0 N, 12.6%).

|- Pheryl-3-Q2-phenyl-1. 3, &-oxadiazol-5-y1}-5-
(2-2"-thienyl)ethen-V-3lpyrazole (13¢; X = H)

A solution of T1c (0.005 mole) in dry ether (SOmL)
was stirred with yellow mercuric oxide (3 g), magnes-
ium oxide (0.4 g} and jodine (1.5 g) at room temperat-
ure for 48 hr under anhyd. conditions. The reaction
mixture was filtered off and the ether laver was wis-
hed with potassium iodide (50 mL), water and dried
over anhyd. Na;SO;. The product which separated
after evaporation of the ether, was recrystallised from
ethanel to yield 13cin needles (68%). m.p. 210°C: 1R
(KBr): 1652 cm ™! (C = N); "H NMR (DMSO-d,): &
6.7¢d. tH. Hg. /=6 Hz}. 7.1-7.8 (m, 15H, ArH) (Fo-
und: €, 69.6: H, 3.9: N, 14.1. Caled for CasHoNLOS:
C, 69.7. H, 4.0; N, 14.1%).

i+ Phenyl-3-2 3-dihydro-2-thione-1.3 4-vxadia=ol-5-
VRS (242 - thienyDethen-1-vilpyrazofe (14, X = H)

Toacold stirred solution of 3a (X = H) (0.01 mole)
inethanol (30 mL) containing KOH (0.01 mole). car-
bon disulphide (0.05 mole) was added gradually. The
reaction mixture was heated under reflux on a steam
bath until hydrogen sulphide evolution ceased. Etha-
nol was removed by distillation under reduced press-
ure and the residue was stirred with water, fihered and
the filtrate neutralized with 10% HCI. The precipita-
ted product was filtered, washed tnoroughly with wa-
ter, dried and recrystallized from ehano! to yield 14in
needies (712%), m.p. 254°C L IR (KBrj: 1178, 1072
(€S). 3078 em™' (NH: 'H NMR

29

(CDC, DMSO-d,) 5 6.7 (d, tH. Hy, /=16 Hz),
7.0-7.7(m, 10H. AtH), 10.1 {s,. I1H, NH)}(Found: C,
57.9.H,34:N15.9, Caled. for C)7H:NOS+: €. 58.0;
H. 3.4, N, 15.9%),

|-Phenyl-3-3-substitured-merkyl-2 3-dilidro.2-
thiane-1.3 A-oxadiazol-5-y1):5-{ 2-(2" thiens e then-
I-wllprrazoles (15e-f, X = H)

A solution of the appropriate amine (0,001 mole}in
cthanol (S mL)was sdded dropwise 1o a stirred solut-
on of 14 {X=H) (0.001 mele) in ethanol {10 ml)
contaiming formakin 37% (2 mL)and the reaction mi-
Xture was stirred for 24 hrat room temperatyre, The
separated product was fillered, washed with cold eth.
anol, dried and recrystallized from ethanol-benzene
10 yield 15 in needles.

15¢; Yield 82%. mp. 188°C: 'H NMR
(DMSO-d,):54.7 (s, 2H, CH,). 6.7 (d. | H, He /= 16
Hz), 7.1-8.0(m. 16H. Ar — H), 9.6 {s,.. |H, NH), 10.1
{sn. lH. NH)(Found: C. 52.2;: H, 3.3, N, 15.0. Cakd
for Cy:Hy \N;058;: €, $2.3; H, 3.4 N, 15.8%).

15f: Yield 80%, m.p. 152°C (Found; C, 54.6: H, 3.8;
N, 18.0, Caled forC;,‘H;:N,;O,:S,\: C. 547 H.36; N,
18.2%).

15g; Yield 73%., mp. 167°C; 'H NMR
(DMSO-d,): & 3.8 (s, 3H, OCH,). 4.6 (d, 2H, CH,.
Jm6Hz),6.6(d. TH Hy. J=16Hz),7.0-8.1 {m, 16H.
ArH), 9.5 (s, 1H, NH), 10.2 (1. 1H, NH, J= 3 Hz)
(Found: C, 53.9; H, 36 N, 17.5, Caicd for
CuHuN:O,Sy: €, 54.0; H, 3.7: N, 17.4%),
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