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Syn the sis and Antimicrobial Ac tiv ity of New Pyridothienopyrimidines and
Pyridothienotriazines

Abdu E. Abdel-Rahman, Etify A. Bakhite* and Elham A. Al-Taifi
Chem is try Department, Fac ulty of Sci ence, Assiut Univer sity, Assiut 71516, Egypt

5-Acetyl-3-amino-4-aryl-6-methylthieno[ 2,3-b] pyridine-2-carboxamides (5a,b) were reacted with
triethyl orthoformate or ni trousacid to givethe cor re spond ing pyrimidinoneséa,b and triazinones 7a,b. The
reactionof 5a,b with acetic an hy dridewas car ried out and its prod uctswereiden ti fied asamix ture of
8-acetyl-9-aryl-2,7-dimethylpyrido[3¢2¢4,5] thieno[ 3,2-d] pyrimidine-4(3H)-one (9a,b) and related 5-
acetyl- 4-aryl-3-biacetylamino-6-methylthieno[ 2,3-b] pyridine-2-carbonitrile(10a,b). Reaction of 7a with
some halocompounds af forded the N-alkylated triazinones8a-c. Chlori nationof6a,b and 9a,b with phos pho-
rus oxychloride pro duced 4-chloropyrimidines 11a-d which were used as pre cur sorsfor therest of thetar get
heterocycles. Some of the pre pared com poundsweretestedin vi tro for their antimicrobial activities.

INTRODUCTION

Thieno[2,3-b]pyridine ring sys tems have proved to be
aninter esting classof heterocycles. It hasbeenreported that
many of itsderiv ativespossessgood anti bacterial % anti-
hypertensive®*and gonad otro pin-rel easinghor moneantago-
nizing®®activity. Pyridothienopyrimidinederiv ativeshave
found appli cationsasanal gesics,” antipyretics® and anti-
inflammatories.® Also, some pyridothienotriazines are known
to ex hibit antianaphylactic'® and antiallergic't activity.In
view of theseben efitsand asacontin uation of our program
di rectedtowardsthe synthesisof new con densed thieno[ 2,3-
b]pyridines, > were port herein the synthesisof theti tle
com poundsandtheir eval uationregardingantimicrobial ac-
tivity.

RE SULTS AND DIS CUS SION

Our ap proach tothe synthesisof thetar get com pounds
started from the reaction of arylmethylenecyanothioacet
amides (1a,b) with acetylacetone which gave amix ture of
dihydrothioxopyridines 2a,b and related tetrahydro thioxo-
pyridines 3a,b.* Dehydrogenation of 3a,btoaf ford2a,b was
achieved by heat ingin pyridine.™ Thereaction of 2a,b with
chloroacetamideby refluxingin ethanol containing sodium
acetategavethecor responding acetamidederiv ativesda,b.
Thelatter compounds(4a,b) werecyclizedintothekey inter-
medi ates, 5-acetyl-3-amino-4-aryl-6-methyl-thieno[ 2,3-b] -
pyridine-2-carboxamides(5a,b) upon boil ing with so dium
ethoxideinethanol (Schemel).

The cyclocondensation of 5a,b with triethyl ortho-
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formateby refluxinginaceticanhy drideled tothefor mation

of pyrimidinones 6a,b inex cel lentyields. Thel,2,3-tri a

zinone analogs 7a,b were ob tained, in 85-87% yield, upon

treat ment of 5a,b inconcentrated sul furicacidwith sodium
ni tritewhereindi azoti sationfol |owed by self cou pling took

place. Thereaction of 7a with some halocompounds, namely

phenacyl bro mide, ethyl chloroacetate or chloroacetamide,

af forded the cor responding N-alkylated triazinones8a-c in
84-92% yield (SchemellI).

When 5a,b wereheated with aceticanhy drideat reflux

tem per aturefor 8 hours, the prod uctswereidenti fied asa
mixture8-acetyl-9-aryl-2,7-dimethylpyrido[3¢2¢4,5] thi enc
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[3,2-d]pyrimidine-4(3H)-one (9a,b) and re lated 5-acetyl-4-
aryl-3-hiacetylamino-6-methylthieno[ 2,3-b] pyridine-2-car-
bonitrile (10a,b)"* (Scheme ).

Thechlori nationof compounds 6a,b and 9a,b with an
ex cessamount of phosphorusoxychlorideresultedinthefor-
mation of thecor responding4-chloropyrimidinederiv atives
11a-d in highyields. Com pound 11bunderwent nucleophilic
dis place ment when treated with morpholine to give mor-
pholinoderivativel2. Com poundsl1a-d werereacted smoothly
withthioureato fur nish the cor re spond ing pyrimidinthiones
13a-d. When 13a,c wereal lowed toreact withmethyl iodide
or ethyl chloroacetate, the S-alkylated prod ucts 14a-d were
obtainedin 75-89%yield (SchemelV).

Ontreat ment of 11a-d with an ex cess amount of hy-
drazinehy drate, only nucleophilic displace ment of labile
chlorineat omsby the hydrazino group took placeto givethe
correspondinghydrazinocompounds15a-d in nearly quan ti-
tativeyield. Itisim por tant to note that the acetyl group of
compounds1la-d or 15a-d were not af fected by hydrazine
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hy drateinthelat ter reaction. Thismay beduetoanelectronic
or astericfactor. Conden sation of 15a,b with benzaldehyde
gavethephenyl hy drazones 16a,b. The 3,5-dimethyl pyr-
azolyl derivatives17a-d were pre pared, in 80-89% yield, by
thereacting of com pounds15a-d with acetylacetone un der
neat condi tions(SchemeV).
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Heating of 15a-c with for mic or acetic acid at re flux
tem per atureresultedinthefor mation of mod er ateyieldsof
s-triazolopyridothienopyrimidines 18a-d, respectively. An
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other s-triazoloderiv ativel9 was ob tained upon fu sion of
15a with di ethyl malonate. Hydrazinolysis of 19 produced
theacethydrazidederiv ative20. Di azoti sationof15a,b in
glacial aceticacidwithsodiumni tritesolution producedthe
tetrazoloderivatives21a,b in 73-76% yield (Scheme V).

The struc tures of all newly syn the sized com pounds
wereeluci datedand confirmedby el emental anal y ses, IR, 'H
NMRand massspectral data(Tablel).

Six teen com pounds were screened in vitro for their
antimicrobial activities against three strains of bacteria
(Serratia rhodenii, Echerichia coli and Micrococcus roseus)
andtwofungal species( Aspergillus fumigatus and Penicillium
oxalicum) usingthefil ter paper disc method.® Theresultsre-
vealedthat all thetested com poundsex hibit mod er atetovery
strongactivity againstS. rhodenii and areinactiveagainst E.
coli. Only six compounds (5b, 6a, 9b, 10b, 13d and 19)
showed mod er ateto very strong activ ity against M. roseus.
None of the tested com pounds were ac tive against the two
fungal species used. However, concerning the structure-
actionrelationship, itisob servedthat: (i) the cyclized com-
pound 5b ex hibited morepotency thanitsopeninter medi ate
4b; (ii) Thepyrimidinonederiv ative6a showed higher activ-
ity thanitstriazinoneanalogue7a; (iii) Asthe num ber of sul-
fur at omsincreasesinthemol eculetheanti bacterial activi-
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tiesincrease, i.e. com pound13d possesseshigher activity
thantherelated oxoanalogue9b (Table2).

EXPERIMENTAL

All m.p.’sareun cor rected and measured on aGallenkamp
apparatus. IR spectra were recorded on a Shimadzu 470
| R-spectrophotometer (KBr; Vs in cm™); tH-NMR spectra
onaVarian EM-390, 90 MHz spec trom eter with TMSasin
ter nal standard or onaJeol LA 400 MHz FT-NMR spectrom-
eter(dinppm); MSonaJeol JM S-600 massspectrom eter and
elemental analyses on a Perkin-Elemer 240C elemental
analyser or on an Elementar Anaysensystem GmbH VARIOEL
V2.3 July 1998 CHNS Mode.

Reaction of arylmethylenecyanothioacetamides (1a,b)
with acetylacetone; formation of com pounds 2a,b and 3a,b

Thisreactionwasper formed ac cordingtothereported
procedure.*

(5-Acetyl-4-aryl-3-cyano-6-methylpyridin-2-ylthio)-
acetamides (4a,b)
A mix ture of 2a,b (0.1 mol), chloroacetamide (9.4 g,
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Table 1. Characterization Data of the Prepared Compounds

Compd. M.P (°C) Formula* Foectral data
Yidd (%) M.W.)
4a 175-176 CigH17N305S IR: 3400, 3300 (NH,); 2200 (C° N); 1690 (C=0, acetyl); 1650 (C=0, amide). *H
90 (355.4) NMR (CDCl5): 7.26-7.28 (d, J = 8.5 Hz, 2H, ArH’s); 6.98-7.00 (d, / = 8.5 Hz, 2H,
ArH’9); 6.16 (br, 2H, NH,); 3.93 (s, 2H, SCH,); 3.84 (s, 3H, OCH5); 2.51 (s, 3H,
COCHj5); 1.86 (s, 3H, CH; at C-6).
4b 198-199 Ci7H14CIN3O,S  IR: 3400, 3300 (NH,); 2200(C° N); 1690 (C=0, acetyl); 1650 (C=0, amide).
93 (359.8)
5a 251-253 Ci1gH17N305S IR: 3450, 3400, 3300, 3200 (2NH,), 1690 (C=0, acetyl); 1640 (C=0, amide). H
91 (355.4) NMR (CDCl,): 6.99-7.50 (dd, J,, J,=8.5Hz, 4H, ArH’s); 5.67, 5.79 (2s, 4H, two
-NH, groups); 3.86 (s, 3H, OCHa); 2.59(s, 3H, COCH5); 1.97 (s, 3H, CHsa C-6).
5b 277-278 Ci17H14CIN3O,S  IR: 3450, 3400, 3300, 3200 (2NHy); 1690 (C=0, ecetyl ); 1640 (C=0, amide).
92 (359.8)
6a >360 Ci9H15N303S IR: 3200-2000 (br, NH), 1690 (C=0, acetyl ); 1650 (C=0, pyrimidinone).
85 (356.4)
6b 350-352 CisH1,CINSO,S  IR: 3200-2000 (br, NH), 1690 (C=0, acetyl); 1650 (C=0, pyrimidinone). '"H NMR
89 (369.8) (DM S0): 12.87 (br, 1H, NH); 8.06 (s, 1H, CH pyrimidine); 7.51-7.53 (d, / = 8.0
Hz 2H, ArH's); 7.35-7.37(d,J = 8.0 Hz, 2H, ArH’9); 2.57 (s, 3H, COCHy); 2.04
(s,3H, CHz a C-7). MS: 370 (M*, 10%); 369 (M*-1, 34%); 368 (M*-2, 51%); 367
(M*-1-2H, 83%); 354 (M*-O, 39%); 352 (M *-1-OH, 100%).
7a 269-271 C1gH14N40;S IR: 3200-2000 (br, NH); 1690 (C=0, acetyl ); 1650 (C=0, triazinone). 'H NMR
85 (366.4) (CDCly): 13.55 (br, 1H, NH); 7.02-7.34 (dd, J4, /o= 8.0 Hz, 4H, ArH's); 3.8 (s
3H, OCHsy); 2.69 (s, 3H, COCHy); 1.99 (s, 3H, CH3 at C-7).
7b 246-247 Ci7H11CIN4O,S  IR: 3200-2000 (br, NH), 1690 (C=0, acetyl); 1650 (C=0, triazinone).
87 (370.8)
8a 246-247 CyH2oN,O4S IR: 1690 (2 C=0, ketones); 1660 (C=0, triazinone).
84 (484.5)
8b 179-180 CoH2N4O4S IR: 1740 (C=0, egter); 1690 (C=0, acetyl); 1650 (C=O, triazinone). '"H NMR
92 (452.5) (CDCly): 7.31-7.33 (dd, /= 2 Hz, 2H, ArH’s); 6.98-7.00 (dd, J = 2 Hz, 2H,
ArH’9); 5.17 (s,2H, NCH,); 4.21-4.26 (g, J = 7.0 Hz, 2H, OCHy); 3.86 (s 3H,
OCHy5); 2.67 (s, 3H, COCH5); 1.98 (s, 3H, CHz at C-7); 1.20-1.25 (t,J = 7.0 Hz,
3H, CH3).
8c 276-277 CxoH17Ns04S IR: 3400, 3200 (NH,), 1690 (C=0, acetyl ); 1660 (C=0, triazinone and amide).
85 (423.5)
9a >360 CoH17N303S IR: 3200-2000 (br, NH); 1690 (C=0, acetyl); 1650 (C=0, pyri midinone).lH NMR
32 (379.4) (DMS0): 12.73 (s 1H, NH); 7.24-7.26 (d, J = 8.3 Hz, 2H, ArH’s); 6.98-7.00 (d, J
= 8.3 Hz, 2H, ArH's); 3.81 (s 3H, OCHa); 2.55 (s, 3H, COCHg); 2.11 (s 3H, CH5
at C-2); 1.9 (s 3H, CHz a C-7).
9b >360 CyoH1,CINSO,S IR: 3200-2000 (br, NH); 1690 (C=0, acetyl); 1650 (C=0, pyrimidinone).
30 (383.8)
10a 203-204 CoH19N30,4S IR: 2200 (C°N), 1720 (2C=0, biacetylamino); 1690 (C=0, acetyl).
47 (421.5)
10b 201-202 CxH1CIN3OsS  IR: 2200 (CON), 1720 (2C=0, biacetylamino); 1690 (C=0, acetyl). 'H NMR
48 (425.9) (CDCly): 7.41-7.43 (d, J = 8.3 Hz, 2H, ArH’s); 7.06-7.09 (d, J = 8.3 Hz, 2H,

ArH’S); 2.65 (s, 3H, COCH.); 2.04 (s, 3H, CH, a C-6); 2.01(s, 6H, 2xCOCH,,

bi acetylamino group). MS: 427 (M*+1, 6%); 426 (M™, 12%); 425 (M*-1, 15%); 424
(M*-2, 26%); 384 (M*+1-COCHa, 94%); 383 (M*- COCH; 62%); 382 (M*-1-
COCHS3, 100%); 340 (M *-2COCH,, 100%); 42.9 (COCH,", 75%).
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IR: 1690 (C=0, acetyl).

IR: 1690 (C=0, acetyl). 'H NMR (CDCls): 8.36 (s, 1H, CH pyrimidine); 7.37-7.39
(d, J = 8.0Hz 2H, ArH’S); 7.23-7.26 (d, J = 8.0 Hz, 2H, ArH’s); 2.60 (s, 3H,
COCH,); 1.92 (s, 3H, CH, at C-7).

IR: 1690 (C=0, acetyl ). *H NMR (CDCly): 7.22-7.24 (d, J = 8.3 Hz, 2H, ArH’S);
6.96-6.98 (d, J = 8.3 Hz, 2H, ArH’S); 3.80 (s, 3H, OCHy); 2.52 (s, 3H, COCHs);
2.07 (s 3H, CH3 at C-2); 1.9 (s 3H, CH3 & C-7).

IR: 1690 (C=0, acetyl).

IR: 1690 (C=O0, acetyl). 'H NMR (CDCly): 8.36 (s, 1H, CH pyrimidine); 7.37-7.39
(d, J=8.0Hz, 2H, ArH’S); 7.23-7.26 (d, J = 8.0 Hz, 2H, ArH’s); 3.89-3.92 (t, J1J>
= 5Hz, JaJs = 4 Hz, 4H, (CH,),0); 3.79-3.81 (t, J1J> = 5Hz, JoJs = 4 Hz, 4H,
(CH.),N); 2.60 (s, 3H, COCHy); 1.92 (s, 3H, CH; at C-7).

IR: 3200-2000 (br, NH); 1690 (C=0, acetyl).

IR: 3200-2000 (br, NH); 1690 (C=0, acetyl).

IR: 3200-2000 (br, NH), 1690 (C=0, acetyl). *H NMR (CDCl5): 13.6 (s 1H, NH);
7.0-75 (dd, J = 8.0 Hz, 4H, ArH’S); 3.8 (s, 3H, OCH,); 2.7 (s, 3H, COCH,); 2.2 (s,
3H, CHz a C-2); 1.9 (s, 3H, CHs a C-7).

IR: 3200-2000 (br, NH); 1690 (C=0, acetyl).

IR: 1690 (C=0, acetyl). 'H NMR (CDCls): 8.6 (s, 1H, CH pyrimidine);7.0-7.4 (dd,
J =85Hz 4H, ArH’s); 3.8 (s, 3H, OCHy); 2.8 (s, 3H, SCHy); 2.5 (s, 3H, COCHy);
2.0(s,3H, CHz a C-7).

IR: 1730 (C=0, egter); 1690 (C=0, acetyl). 'H NMR (CDCl5): 8.74 (s 1H, CH
pyrimidine); 7.31-7.33 (d, /= 85Hz, 2H, ArH’s); 6.99-7.01 (d, /= 85Hz, 2H,
ArH’'9); 4.19-4.24 (q, J = 7.0 Hz, 2H, OCH,); 4.18 (s, 2H, SCH,); 3.89 (s 3H,
OCHy); 2.68 (s, 3H, COCH3); 1.94 (s, 3H, CHz at C-7); 1.24-1.28 (t,J = 7.0 Hz,
3H, CH;of ester).

IR: 1690 (C=0, acetyl).

IR: 1730 (C=0, egter); 1690 (C=0, acetyl). ‘H NMR (CDCl,): 7.0-7.4 (dd, J = 9.0
Hz, 4H, ArH's); 4.1-4.3(q, 2H, OCH.,); 3.9 (s, 2H, SCH,); 3.7 (s, 3H, OCH5); 2.5
(s, 3H, COCHy); 2.2 (s 3H, CH3 a C-2); 19 (s 3H, CH3 a C-7); 1.1-1.3 (t, 3H,
CH; of ester).

IR: 3400-3200 (NHNH,); 1690 (C=0, acetyl); 1640 (C=N).

IR: 3400-3200 (NHNH,); 1690 (C=0, acetyl); 1640 (C=N). *H NMR (DM SO):
9.12 (br, 1H, NH ); 8.08 (s, 1H, CH pyrimidine); 7.49-7.51 (d, J = 8.0 Hz, 2H,

ArH’s); 7.33-7.35(d, / = 8.0 Hz, 2H, ArH’s); 4.96 (br, 2H, NH,); 2.56 (s 3H,

COCH3); 2.02 (s, 3H, CH; at C-7).

IR: 3400-3200 (NHNH,); 1690 (C=0, acetyl); 1640 (C=N).

IR: 3400-3200 (NHNH,), 1690 (C=0, acetyl), 1640(C=N).*H NMR (DMSO): 9.0
(br, 1H, NH); 7.2-7.6 (dd, J = 8.0 Hz, 4H, ArH’s); 5.1 (br, 2H, NH,); 2.6 (s 3H,
COCH3); 2.1 (s, 3H, CHz a C-2); 1.9 (s, 3H, CHgz at C-7).

IR: 3200 (NH); 1690 (C=0, acetyl); 1640 (C=N).
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IR: 3200 (NH); 1690 (C=0, acetyl); 1640 (C=N).

IR: 1690 (C=0, acetyl )."H NMR (CDCl,): 8.7 (s, 1H, CH pyrimidine); 7.4-
7.8 (dd, J=9.0 Hz, 2H, ArH’'s); 6.1 (s, 1H, CH pyrazole); 2.7 (s, 3H,
COCHy); 2.8, 2.4 (2s, 6H, two -CH3 attached to pyrazolering); 2.0 (s, 3H,
CHsat C-7).

IR: 1690 (C=0, acetyl )."H NMR (CDCl,): 7.1-7.6 (dd, J = 9.0 Hz, 4H,
ArH’s); 6.3 (s, 1H, CH pyrazale); 3.9 (s, 3H, OCHy); 2.7 (s, 3H, COCHy);
2.5, 2.9 (2s, 6H, two -CH3 attached to pyrazolering); 2.2 (s, 3H, CHz at C-
2); 2.0 (s, 3H, CHzat C-7).

IR: 1690 (C=0, acetyl).

IR: 1690 (C=0, acetyl). *H NMR (CDCly): 9.08 (s, 1H, CH pyrimidine);
8.43 (s, 1H, CH triazole); 7.45-7.47 (d, J = 8.0 Hz, 2H, ArH’s); 7.31-7.33
(d,J =8.0Hz 2H, ArH’s); 3.91 (s, 3H, OCH3); 2.66 (s, 3H, COCHg); 2.05
(s, 3H, CHz at C-9).

IR: 1690 (C=0, acetyl). *H NMR (CDCl3): 9.10 (s, 1H, CH pyrimidine);
8.46 (s, 1H, CH triazole); 7.47-7.49 (d, J = 8.0 Hz, 2H, ArH’s); 7.33-7.35
(d,J =8.0Hz 2H, ArH’s); 2.69 (s, 3H, COCH3); 2.04 (s, 3H, CH3 at C-9).
IR: 1690 (C=0, acetyl).

IR: 1690 (C=0, acetyl).

IR: 1690 (C=0, acetyl). 'H NMR (CDCl5): 8.98 (s, 1H, CH pyrimidine);
7.47-749 (d,J=85Hz 2H, ArH's); 7.33-7.35 (d, /= 8.5 Hz, 2H, ArH’s);
2.69 (s, 3H, COCHj3); 2.68 (s, 3H, CHz at C-3); 2.04 (s, 3H, CHz at C-9).
IR: 1690 (C=0, acetyl). 'H NMR (CDCly): 7.1-7.5 (dd, J = 8.0 Hz, 4H,
ArH’s); 3.8 (s, 3H, OCH3); 2.8 (s, 3H, COCH?3); 2.6 (s, 3H, CH3z at C-3);
2.1 (s, 3H, CH; at C-2); 2.0 (s, 3H, CH; at C-9).

IR: 1730 (C=0); 1690 (C=0, acetyl)."H NMR (CDCl3): 9.04 (s, 1H, CH
pyrimidine); 7.32-7.34 (d, J = 8.5 Hz, 2H, ArH’s); 7.00-7.02 (d, / = 8.5
Hz, 2H, ArH'’s); 4.20-4.26 (g, J = 7.0 Hz, 2H, OCH)); 4.05 (s, 2H, CH,);
3.91 (s, 3H, OCH,); 2.67 (s, 3H, COCH,); 1.97 (s, 3H, CHzat C-9); 1.24-
1.28 (t, J = 7.0 Hz, 3H, -CH;of ester). MS; 476 (M*+1, 30%); 475 (M,
100%); 474 (M*-1, 16%); 460 (M *-CH3, 94%); 432 (M*-COCHa3, 9%); 388
(M- CH,CO,C,Hs 11%).

IR: 3450, 3300 (NHNH,); 1690 (C=0, acetyl); 1650 (C=0, hydrazide).

IR: 1690 (C=0, acetyl). *H NMR (CDCl,): 8.8 (s, 1H , CH pyrimidine);
7.0-7.5(dd, J = 9.0 Hz, 4H, ArH’s); 4.0 (s, 3H, OCH3); 2.7 (s, 3H,
COCHg); 2.1 (s, 3H, CHz at C-9).

IR: 1690 (C=0, acetyl).

* Sdtisfactory eementa anayses were obtained for al compounds.

0.1 mol) and CH;CO,Na.3H,0 (15.09, 0.11 mol) in C ,HsOH
(300 mL) washeated under reflux for 2h. Theprecipi tatethat
formed on cool ing was col lected and recrystallized from

C,HsOH to givefinewhiteneedlesof 4a,b.

5-Acetyl-3-amino-4-aryl-6-methylthieno[2,3-b]pyridine-2-
carboxamides (5a,b)

A suspensionof compound4a,b (0.03 mol) in C,HsOH
(100 mL) con tain ing dis solved Na (0.46 g, 0.02 mol) was
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Table 2. The Antimicrobid Activities of Some Representative
Compounds (diameter of i nhibition zones)

Compd. S. E. M A. P.
No. rhodenii  coli roseus fumigatus oxalicum
4b ++ - - _ _

5b +++ - ++ - .

6a ++ - ++ _ _

Ta + - - - -

8c + - - - -

9b ++ - + R }

10b ++ - + .

11c + - - - -

12 + - - - -
13d +++ - +4++ - _

14b ++ - - - -

15¢ + - - - -
17d + - - - R

18a + - - - -

19 + - ++ - -

21 + - - _ _
Tioconazol e + + +++ ++ ++
(Tyrosyde)O

- : No activity; +: moderate activity (inhibition zone 7-10 mm);
++: strong activity (inhibition zone 11-15 mm); +++: very strong
activity (inhibition zone 16-20 mm).

heated un der reflux for 20 min. Theprecipi tated solid was
col lected and recrystallized from C2HsOH to give yel low
crystalsofsa,b.

8-Acetyl-9-aryl-7-methylpyrido[3¢2¢4,5]thieno[3,2-d]-
pyrimidine-4(3H)-ones (6a,b)

A mix ture of 5a,b (0.01 mol) and HC(OC:Hs)s (4 mL)
in redistilled (CHsCO)-20 (20 mL) was heated un der reflux
for 3 h. The solid that formed on cool ing was col lected and
recrystallized from C>HsOH as colour less plates of 6a,b.

8-Acetyl-9-aryl-7-methypyrido[3 §2¢4,5]thieno[3,2-d]-
1,2,3-triazine-4(3H)-ones (7a,b)

Sodiumni triteso lution (12 mL, 10%, 0.015 mol) was
addedtoasolutionof5a,b (0.01 mol) in conc. H2SO4 (5mL)
andglacia CHsCO.H (5 mL) at 0°C over 5minuteswith stir-
ring. Thesolidthusprecipi tated wascol lected and crystal-
lized from C.HsOH aswhite crystals of 7a,b.

Reaction of 7a with some halocompounds; for mation of
triazinones 8a-c

A solutionof7a (0.36 g, 0.001 mol) in HCON(C,H5),
(7 mL) wasstirred for awhilewith an hy drousK>CO3 (0.4 g),
and then the respective halocompound (0.001 mol) was
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added. The mix ture was stirred at 80 °C for 2 h and then di-
luted with H,O (10mL). Theprecipi tatewascol lected and
crystal lizedfromC2HsOH to give 8a-c.

Reaction of 5-acetyl-3-amino-4-aryl-6-methylthieno[2,3-b]-
pyridine-2-carboxamides (5a,b) with aceticanhydride;
for ma tion of com pounds 9a,b and 10a,b

Compounds5a,b (0.005 mol) in redistilled (CH;CO).0
(20 mL) was heated un der re flux for 8 h. The solid that pre-
cipi tated af ter cool ingwasfil tered of f andrecrystallizedfrom
C:HsOH. This compound was identified as 8-acetyl-
9-aryl-2,7-dimethyl pyrido[ 3¢2¢4,5] thieno[ 3,2-d] py rim#
dine-4(3H)-one (9a,b). The mother li quor of theabove crude
prod uct wasdi luted with HO (20 mL) to giveaprecipi tate
whichwascol lected and crystal lized from aque ous C ,Hs OH.
Thisprod uct was assigned as 5-acetyl-4-aryl-3- biacety ami-
no- 6-methylthieno[ 2,3-b] pyridine-2-carbonitrile( 10a,b).

Chlorination of 6a,b and 9a,b; formation of
4-chloropyrimidines 11a-d; general procedure

Compound 6a,b or 9a,b (0.005 mol) in an excess
amount of POClIs (15 mL) was heated un der re flux for 4 h.
Thecooled reac tion mix turewas poured with vig or ous stir-
ring onto ice H>O. Thesolidthat sep arated wascol lected and
crystal lizedfromC,HsOH aswhiteneedlesof 11a-d.

8-Acetyl-9-(4¢chlorophenyl)-7-methyl-4-morpholinopyrido-
[3¢2¢4,5]thieno[3,2-d]pyrimidine (12)

A mix tureof11b (0.39 g, 0.001 mol) and morpholine (2
mL) was heated gently for 1 h. and then triturated with
C,HsOH (10mL). Theprecipi tatewhichformedaf ter cool ing
was col lected and recrystallized from CHsOH to give white
needlesof 12.

Reaction of 11a-d with thiourea; formation of
pyrimidinethiones 13a-d

A mix ture of 11a-d (0.003 mol) and thiourea (0.38 g,
0.005 mol) in C,HsOH (20 mL) washeated under reflux for 3
h. Theprecipi tated solid wascol lected, dissolvedinwarm
10% NaOH solutionandfil tered. Theclear fil tratewasacid i
fied with CH;CO,H whereby ayel low precipi tateseparated.
Itwascol lected and crystal lized from C;HsOH-CHCls mix-
turetogiveyel low needlesof 13a-d.

Alkylation of 13a,c; formation of thioethers 14a-d
Toasuspension of 13a,¢ (0.002 mol) and CH;CO,Na

3H20 (0.4 g, 0.003 mol) in C2HsOH (20 mL), methyl io dide

or ethyl chloroacetate (0.002 mol) was added. Theresulting
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mixture was heated under reflux for 1 h. The solid that
formed on cool ing was col lected and recrystallized from
C,HsOH ascolour lessneedlesof 14a-d.

Reaction of 11a-d with hydrazine hydrate; formation of
4-hydrazinopyrimidines 15a-d; general procedure

A mixtureof 11a-d (0.02 mol) and hydrazine hy drate (2
mL, 0.04 mol) in C2HsOH (50 mL) was heated un der reflux
for 2h. The sep arated prod uct was col lected and recrystal-
lized from dioxaneto give white crystals of 15a-d.

8-Acetyl-9-aryl-4-benzylidenehydrazino-7-methylpyrido-
[3¢2¢4,5]thieno[3,2-d|pyrimidines (16a,b)

A mixture of 15a,b (0.002 mol) and benzaldehyde
(0.02mL, 0.002 mal) in C,HsOH (25 mL) was refluxed for 3
h. Thesolidthat precipi tated on cool ing wascol lected and
recrystallized from dioxaneto give white crystalsof16a,b.

Cyclocondensation of 15a-d with acetylacetone; formation
of 3,5-dimethylpyrazole derivatives17a-d

Compounds 15a-d (0.001 mol) in acetylacetone (5
mL), were gently heated un der reflux for 4 h. Thereaction
mix ture was triturated with C;HsOH (5 mL) and then left to
cool. Theprecipi tatewascol lected and recrystallized from
C,Hs;OH aswhite needlesof 17a-d.

Reaction of 15a-c with formic or acetic acid; for ma tion
of s-triazolopyridothienopyrimidines 18a-f

Compounds15a-c (0.001 mol) in for mic acid 85% or
glacial aceticacid (15 mL) was heated un der reflux for 5 h.
Thesolidthat precipi tated on cool ingwascol lectedand crys
tal lized from C;HsOH to give white nee dles of 18a-f.

Ethyl (8-acetyl-7-(4¢methoxyphenyl)-9-methyl-s-triazolo-
[4 €30 c]pyrido[3¢2¢4,5]thieno[3,2-d]pyrimidin-3-yl)-
acetate (19)

Compoundi15a (1.52 g, 0.004 mol) in di ethyl malonate
(15mL)washeatedunder reflux for 2h. Thereactionmixture
was triturated with C.HsOH (20 mL) whereby a white solid
precipi tated. It wascol lected and recrystallized from C.HsOH
togive19.

Reaction of 19 with hydrazine hy drate; for ma tion of
acethydrazide 20

A mix tureof 19 (0.48 g, 0.001 mol) and hydrazine hy-
drate (0.5 mL, 0.01 mol) in C,HsOH (15 mL) was heated un-
derreflux for 2handthenleft to cool. Theprecipi tated solid
wascol lected and recrystallized from C;HsOH to give20.

Abdel-Rahman et al.

8-Acetyl-7-aryl-9-methyltetrazolo[15&c]pyrido[3¢2¢4,5]-
thieno[3,2-e]pyrimidines (21a,b)

Toasolutionof 15a,b (0.001 mol) inglacial CH:CO:H
(15mL) at 0°C, acold so lution of NaNO; 10% (7 mL, 0.01
mol) was added with stir ring over 10 mins. Theprecipi tate
that separatedwascol lectedand crystal lizedfrom C 2HsOH to
givewhitecrystalsof 21a,b.

Biological Screening

Thefil ter paper discmethodwasper formedinNutri ent
agar for bac teriaand Dox agar for fungi. These agar media
wereinoculatedwith 0.5mL of the24 h. liquid cul tures. Fil-
ter paper discs (5 mm di am eter) sat u rated with each com
pound so lu tion (10 mg/mL of DM SO) were placed onthein
di cated agar media. Theincubationtimewas48h (at 37 °C
for bacteriaand at 28 °C for fungi). Discs sat u rated with
DM SO were used as con trol. Tioconazole (Tyros/deo) was
used asaref er encesub stance. Thedi ameter of in hi bi tion
zones(mm) weremeasured and recorded.
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