This article was downloaded by:

On: 28 January 2011

Access details: Access Details: Free Access

Publisher Taylor & Francis

Informa Ltd Registered in England and Wales Registered Number: 1072954 Registered office: Mortimer House, 37-
41 Mortimer Street, London W1T 3JH, UK

=
| 4
K

Phosphorus, Sulfur, and Silicon and the Related Elements

Publication details, including instructions for authors and subscription information:

Phosphorus,

i S}l!flll‘, and http://www.informaworld.com/smpp/title~content=t713618290

¢ Silicon

i and the Related Elements

- Synthesis of Some New Pyrazolopyridines, Pyrazolothienopyridines,

] =" Pyrazolopyridothienopyrimidines and Pyrazolopyridothienotriazines
A. -B. A. G. Ghattas; A. Khodairy; M. A. Abd-Rahman; S. Younes

:i Online publication date: 27 October 2010

|

To cite this Article Ghattas, A. -B. A. G., Khodairy, A., Abd-Rahman, M. A. and Younes, S.(2003) 'Synthesis of Some New
Pyrazolopyridines, Pyrazolothienopyridines, Pyrazolopyridothienopyrimidines and Pyrazolopyridothienotriazines',
Phosphorus, Sulfur, and Silicon and the Related Elements, 178: 8, 1781 — 1794

To link to this Article: DOIL 10.1080/10426500307843
URL: http://dx.doi.org/10.1080/10426500307843

PLEASE SCROLL DOWN FOR ARTICLE

Full ternms and conditions of use: http://ww informaworld.coniterns-and-conditions-of-access. pdf

This article nay be used for research, teaching and private study purposes. Any substantial or
systematic reproduction, re-distribution, re-selling, loan or sub-licensing, systematic supply or
distribution in any formto anyone is expressly forbidden.

The publisher does not give any warranty express or inplied or make any representation that the contents
wi ||l be conplete or accurate or up to date. The accuracy of any instructions, fornulae and drug doses
shoul d be independently verified with prinmary sources. The publisher shall not be Iiable for any | oss,
actions, clainms, proceedings, demand or costs or damages whatsoever or howsoever caused arising directly
or indirectly in connection with or arising out of the use of this material.



http://www.informaworld.com/smpp/title~content=t713618290
http://dx.doi.org/10.1080/10426500307843
http://www.informaworld.com/terms-and-conditions-of-access.pdf

10: 50 28 January 2011

Downl oaded At:

Taylor & Francis

Taylor & Francis Group

Phosphorus, Sulfur, and Silicon, 178:1781-1794, 2003
Copyright © Taylor & Francis Inc. e
ISSN: 1042-6507 print

DOI: 10.1080/10426500390221113

SYNTHESIS OF SOME NEW PYRAZOLOPYRIDINES,
PYRAZOLOTHIENOPYRIDINES,
PYRAZOLOPYRIDOTHIENOPYRIMIDINES
AND PYRAZOLOPYRIDOTHIENOTRIAZINES

A.-B. A. G. Ghattas, A. Khodairy, M. A. Abd-Rahman,
and S. Younes
Sohag, Egypt

(Received December 1, 2002; accepted March 14, 2003)

Pyrazolo[3,4-b]pyridine derivative 3a was prepared and reacted with
methyl iodide to give 4 or 5§ depending on reaction conditions. Ox-
idation of 3a with iodine produced the corresponding disulphide
derivative 6, whereas oxidation with KMnQOy4 gave the correspond-
ing oxo derivative 7. Oxidation of 4 afforded the corresponding sul-
phone derivative 8, which on boiling in NaOH solution gave 7.
The reaction of compound 3a with chloroacetonitrile, ethyl chloroac-
etate, phenacyl bromide, and chloroacetanilide afforded 9a,b, 11,
and 12 respectively. Cyclication of the products 9a,b, 11, and 12
yielded 10a,b, 13, and 14 respectively. The reaction of compound
14 with ethyl orthoformate, nitrous acid, acetic anhydride, benzalde-
hyde, urea, CSs, and phenyl isothiocyanate afforded compounds 15-21
respectively.

Keywords: Pyrazolopyridines; pyrazolopyridothienopyrimidines; pyra-
zolopyridothienotriazines; pyrazolothienopyridines

It has been reported that thieno[2,3-blpyridine' derivatives possess
good antibacterial,* % antihypertensive,” and gonadotropin-releasing
hormone antagonizing activity.®® Pyridothienopyrimidine derivatives
have been used as analgesics,!? antipyritics,!! and antiinflamma-
tories.!? Also, some pyridothienotriazines exhibit antianaphylactic!3
and antiallergic'* activity. This prompted us to synthesize the ti-
tle compounds searching for better pharmacological and biological
properties.

Address correspondence to A.-B. A. G. Ghattas, Chemistry Department, Faculty of
Science, Sohag 82524, Egypt. E-mail: sabry_youns@yahoo.com
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RESULTS AND DISCUSSION

4-Aryl-5-cyano-6-mercapto-3-oxo-1-phenyl-1,2,3-trihydropyrazolo[3,4-
b]-pyridines 83a—d were synthesized from the reaction of compound 1°
with arylidenecyanothioacetamide or by the reaction of 4-arylidene-1-
phenyl-3,5-pyrazolidinediones 2a-d'® with cyanothioacetamide.

Ar
Oy, N O N
+ Ar—CH=C Dioxane |
HN N piperidine HN
\T 0 CSNH, \T NS
Ph Ph M
3ad
! o
i Z “Ar
HN . EtOH
\TI\I (o) CNCH,CSNH, piperidine
Ph
2ad

SCHEME 1 Ar; a, Ph; b, p chlorophenyl; ¢, p flourophenyl; d, Thienyl.

Methylation of compound 3a with methyl iodide (1:1 molar ratio)
in an alkaline medium afforded 5-cyano-1,4-diphenyl-6-methylthio-3-
ox0-1,2,3-trihydropyrazolo[3,4-b]pyridine (4), but when the reaction is
carried out using 2 mmol of methyl iodide (1:2 molar ratio), the prod-
uct is identified as 5-cyano-1,4-diphenyl-2-methyl-6-methylthio-3-oxo-
1,2,3-trihydropyrazolo[3,4-b]pyridine (5).

Ph
N
CHy| O | =
NaOH
AN 7 SCH,
Ph Ph
O, N
| 4
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0 . CN
3a 2 CH,l |
- .
NaOH HCNS NZ O SCH,
|
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SCHEME 2
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Oxidation of compound 3a with iodine in an alkaline medium gave
the corresponding disulphide derivative 6, whereas oxidation with
potassium permanganate in an acidic medium afforded 5-cyano-1,4-
diphenyl-3,6-dioxo-1,2,3-trihydropyrazolo[3,4-b]pyridine (7).

Ph Ph
CN N
l/NaOH _ © | = Z | o
~H, HN P X HN
N N s—S§ N N7
Ph Ph

Ph
CN
Oy | AN 6
HN
\N N S
Pho H Ph Ph
CN
3a KMRO Oy AN CN ) 0, x
h :)HA s | hydrolysis s |
c
\I,‘I N/ SOH \N N 0
Ph Ph H
7
SCHEME 3

Oxidation of compound 4 with potassium permanganate in an acidic
medium afforded the corresponding sulphone derivative 8, which on
hydrolysis with 10% sodium hydroxide solution afforded a compound
identical in all respects with compound 7.

Ph
Os N
KMnO, 1)
AcOH HN A~5-CH
\N N .S. 3
Ph 0
4 8
i) NaOH
i) boiling
7
SCHEME 4

Compound 3a was used as starting material for the synthe-
sis of thienopyridines. Thus, the reaction of compound 3a with
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chloroacetonitrile or ethyl chloroacetate in ethanol containing
sodium acetate, gave the corresponding 2-(5-cyano-3-oxo-1,4-diphe-
nyl-1,2,3-trihydropyrazolo[3,4-b]pyridin-6-ylthio)acetonitrile (9a) and
ethyl[5-cyano-3-ox0-1,4-diphenyl-1,2,3-trihydropyrazolo[3,4-b]pyridin-
6-ylthio]acetate (10a). On refluxing of these compounds in ethanol in
the presence of catalytic amount of sodium ethoxide, they underwent
intramolecular Thorpe-Ziegler cyclization to furnish the correspo-
nding 5-amino-6-cyano-3-oxo-1,4-diphenyl-1,2,3-trihydropyrazolo[3,4-
blthieno[3,2-e]pyridine (9b) and 5-amino-6-carbethoxy-1,4-diphenyl-
3-0x0-1,2,3-trihydropyrazolo[3,4-b]thieno[3,2-e]pyridine (10b). The
latter compounds also were synthesized via direct interaction of
compound 3a with the appropriate chloro compound in the presence of
sodium ethoxide.

CICH,R
AcONa
EtONa
3a CICH,R
EtONa
10a,b
R; a, CN; b, COOEt
SCHEME 5

Similarly, the pyrazolopyridine derivative 3a reacted with
phenacyl bromide or N-chloroacetanilide in presence of sodium
acetate to give 5-cyano-1,4-diphenyl-3-o0xo-6-phenacylthio)-1,2,3-
trihydropyrazolo[3,4-b]pyridine (11) and 5-cyano-1,4-diphenyl-3-0x0-6-
acetanilidethio-1,2,3-trihydropyrazolo[3,4-blpyridine (13) respectively.
When the above reaction was carried out using sodium ethoxide, 5-
amino-1,4-diphenyl-3-0x0-6-benzoyl-1,2,3-trihydropyrazolo[3,4-b]thie-
no[3,2-e]-pyridine (12), and 5-amino-1,4-diphenyl-3-0x0-6-phenylcar-
bamoyl-1,2,3-trihydro-pyrazolo[3,4-b]-thieno[3,2-e]pyridine (14) were
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produced respectively. The latter compounds were obtained also upon
refluxing of compounds 11 and 13 with sodium ethoxide in ethanol.
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EtONa 11
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a N7 SNZ T SCH,CONHPh
Ph 5
EtONa
Ph
Oy /\ NH,
PhNHCOCH,CI | | |
EtONa N 7 CONHPh

14

SCHEME 6

The cyclocondensation of compound 14 with ethyl orthoformate by
refluxing in acetic anhydride led to 1,4,7-triphenyl-2,3,7,8-tetrahy-
dro-1H-pyrazolo-[4",3":-5,6']pyrido[3’,2":4,5]thieno[3,2-d] pyrimidine-
3,8-dione 15. 3,7,10-Triphenyl-4,7,8,9-tetrahydro-3H-pyrazolo-[4",3":
5,6']pyrido[3’,2":4,5]thieno[3,2-d] [1,2,3]triazine 4,9-dione 16 was obtai-
ned upon treatment of compound 14 with nitrous acid.

When compond 14 was refluxed in acetic anhydride, 6-methyl-
1,4,7-triphenyl-2,3,7,8-tetrahydro-1H-pyrazolo[4”,3":5,6'pyrido[3',2":
4,5]thieno[3,2-d]pyrimidine 3,8-dione (17) was obtained.

Treatment of compound 14 with benzaldehyde in boiling acetic acid
afforded 1,4,6,7-tetraphenyl-2,3,5,6,7,8-hexahydro-1H-pyrazolo[4”,3":
5,6']pyrido[3’,2":4,5] thieno[3,2-d]pyrimidine-3,8-dione (18).
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SCHEME 9

The reaction of compound 14 with urea in boiling decalin
led to the formation of 1,4,7-triphenyl-2,3,5,6,7,8-hexahydro-1H-
pyrazolo[4”,3”:5,6']pyrido[3’,2:4,5]thieno[3,2-d]pyrimidine-3,6,8-tri-
one (19). The thiono analogue 1,4,7-triphenyl-6-thioxo-2,3,5,6,7,8-
hexahydro-1H-pyrazolo[4”,3":5",6' |pyrido[3’,2":4,5]thieno-[3,2-d] pyri-
midine-3,8-dione (20) was obtained by refluxing compound 14 with
carbon disulfide in pyridine.
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Ph l;l
Oy /K N 0
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decalin HN P N-Ph
N N s
Ph Ph o
Oy AN NH,
I l 19
HN
N7 SNZ g7 CONHPh
Ph
14
cs,
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20
SCHEME 10

1,4,7-Triphenyl-6-aminophenyl-2,3,5,6,7,8-hexahydro-1H-pyrazolo-
[47,3":5,6']pyrido[3’,2":4,5]thieno[3,2-d]pyrimidine-3,8-dione (21) was
obtained via the reaction of compound 14 with phenyl isothiocyanate
in pyridine.

Ph H
N o A N

Ph

o\] ﬁ | PhNCS \1

HN\N NZ s~ CONHPh Fyndne HN_ /Ik /L /IK‘/N-Ph
Ph

N N S

Ph o
14
21

SCHEME 11

EXPERIMENTAL

All melting points were determined on a Koffler melting points appa-
ratus and are uncorrected. IR spectra were obtained on a Nicolet 710
FT-IR spectrometer. H-NMR spectra were recorded on a Varian EM 360
at 60 MHz using TMS as an internal reference. Elemental analyses
were carried out with an elemental analyzer model 240 C. Satisfactory
microanalysis (C £+ 0.4, H & 0.4, N £ 0.3%) were obtained for all newly
prepared compounds.
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Synthesis of Compounds 3a-d

Method A: From 1-phenyl-3,5-pyrazolidinedione (1): A mixture of
1-phenyl-3,5-pyrazolidinedione 1 (0.01 mmol, 1.76 g), the appropri-
ate arylidenecyanothioacetamide (0.01 mmol), and catalytic amount of
piperidine was refluxed in dioxane (20 mL) for 2 h, the formed pre-
cipitate was recrystallized from appropriate solvent to give compounds
3a—d (cf. Table I).

Method B: From 4-arylidene-1-phenyl-3,5-pyrazolidinediones (2a-d):
A mixture of the appropriate arylidene derivative 2a-d (0.01 mmol),
cyanothioacetamide (0.01 mmol), and catalytic amount of piperidine
was refluxed in ethanol (30 mL) for 2 h, the solid that formed was
collected and recrystallized from appropriate solvent to give compounds
3a—d (cf. Table I).

Synthesis of 5-cyano-1,4-diphenyl-6-methylthio-3-oxo-1,2,3-trihydro-
pyrazolo[3,4-b]pyridine (4): A mixture of compound 3a (0.005 mmol,
1.72 g) in ethanol (20 mL), methyl iodide (0.005 mmol, 0.15 mL), and
sodium hydroxide solution (0.005 mmol, 0.2 g in 5 mL water) were
added. The reaction mixture was stirred at room temperature for 2 h,
the precipitate was collected, washed with water, and recrystallized
from ethanol to give compound 4 (cf. Table I).

Synthesis of 5-cyano-1,4-diphenyl-2-methyl-6-methylthio-3-oxo-1,2,
3-trihydropyrazolo[3,4-bpyridine (5): A mixture of compound 3a
(0.005 mmol, 1.72 g) in ethanol (20 mL), methyl iodide (0.01 mmol,
0.3 mL), and sodium hydroxide solution (0.01 mmol, 0.4 g in 5 mL wa-
ter) were added. The reaction mixture was stirred at room temperature
for 2 h, the precipitate was collected, washed with water, and recrystal-
lized from ethanol to give compound 5 (cf. Table I).

Synthesis of (5-cyano-3-oxo-1,4-diphenyl-2,3-dihydro-1H-pyrazolo/3,
4-b [-pyridin-6-ylthio)-3-oxo-1,4-diphenyl-2,3-dihydro-1H-pyrazolo/ 3,4-
bjpyridine (6): A solution of iodine (0.005 mmol, 0.32 g) in potassium
iodide solution (0.005 mmol, 0.5 g in 2 mL water) was added to
compound 3a (0.005 mmol, 1.72 g) in 10% sodium hydroxide solution
(20 mL) with stirring at room temperature for 2 h, the precipitate was
collected and recrystallized from methanol to give compound 6 (cf.
Table I).

Synthesis of compounds 5-cyano-1,4-diphenyl-3,6-dioxo-1,2,3-trihy-
dropyrazolo[3,4-b]pyridine (7) and 5-cyano-1,4-diphenyl-2,3-dihydro-
6-methylsulfonyl-3-oxo-1H-pyrazolo[3,4-bpyridine (8): Potassium per-
manganate solution (0.008 mmol in 1.26 g, 2 mL water) was added
dropwise to compound 3a (0.005 mmol, 1.72 g) or 4 (0.005 mmol, 1.79 g)
in acetic acid (20 mL) with stirring at room temperature for 2 h, the pre-
cipitate was collected and recrystallized from the appropriate solvent
to give the products 7 and 8 respectively (cf. Table I).



(a8nd gxau U0 panuiguoy))

(*0S) 091T ‘G181 GE'8 GZFT 08'E€ 8919 (1%°06€) [ouey3y
PRIE(D) L8IT “(ND) 8153 “(HN) 033€ Yl 12’8 SEFT T19'¢ €919 SEOYN"TH%) 06 061 8
896 ST'LT 9%'€ ¥8°69 (2'83¢) [oueyRN
P00 69T {(ND) 8133 ‘(HO) 38¥¢ dI GL'6 90°LT 89'€ 1969 COYNETHSID g6 0¥% L
JIPI((0) 989T 696 GI'9T SS'€ 9299 (1L°989) udzZUdyg
{(ND) $383 < ™M°M(HD) 090€ (HN) 002 41 $€'6 BS9T €3¢ 9799 °CSCOSNCCHSED 76 09T 9
(ND) 17’8 92°ST €S¥% 06'L9 (¥¥'2LE) [ouBy3IoIN
2132 < YB(HD) 0863 CTOT(HD) 6708 1T 19'8 $0'ST €% 3L'L9 SOYNTHIE) 8L 0ST 4
2PIWY((0))) £89T {(ND) 9123 * UU(HD) ¥L'8 €8°ST 8L'E€ BELI (3¥'85€) [ouey3y
0865 < ™**(HD) ¥90€ ‘(HN) L13¢€ 491 $6'8 €9°ST ¥6'€ 30'L9 SO'N"TH%) 98 031 i4
(%88) ST ((%S3) 175 “(%00T)
LS {(%9€) §9% “(%08) L3 (%09) 308
{(%68) 61¢ (%¥1) 83€ (%9°¢ ‘+IN) ¥'05€ 86'8 6L°ST 89G LS89 (I¥°05€) oudzUdyg
IPM(0) 69T ‘(ND) #6563 ‘(HN) 0818 41 G8'8 66'GT 88%C L3'8% SOYNOHLID %6 0T Pg
(%€9) LG (%LT) 715 (%€B) 3E “(%00T)
0%€ {(%18) TFE (%L'S ‘G — +IN) 098 ‘SN 8%'8 29'ST 9%'¢ 8829 (8€398) suazudyg
PIE(00) 889T “(NID) 9613 ‘(HN) 003€ “dI 89’8 9%'ST 90°¢ 8629 SOYNATTHOTD g8 S61 og
(%00T) ST13 (%TL) T¥3 “(%09) LSG
{(%39) 618 {(%LE) 8BE “(%03) LSE (%L 0T
‘€ — 4IN) T°SLE “(%9°€ “+IN) 8'8LE ‘SN 99’8 6SFT €LG $909 (€8°'8L8) oudzuayg
PE(00) 9L9T “(ND) 0222 ‘(HN) 033€ “dI 9%'8 6LFT €6C 309 SOYNID'THSID 06 091 qg
(%00T) 8% (%001) 3€ {(%8'83) LL
{(%G°T) LT “(%173) 96T (%8°0) LET “(%8°0)
G9% ‘(%80 ‘T — +IN) €7 ‘SN "(HN%
+ "wore [ ‘HIT ‘W) 8°9-8L YINN Hy GG'6 6191 ¥E€ 6799 (6E77E) (Touey3y + duvzudy)
PPRTE((0D) 999T “(ND) #1535 ‘(HN) 0038 11 1€'6 LZ9T T19'€ 9299 SOYNCTHETD 78 1ja8 eg
YINN-H /41 e¥e( [e1dadg S N H o) ("3 “[our) (%) PPIX JudA[0g SAID ‘oN duwop
w0 [N (Do) dwx

punog/ep eye(t [eonAeuy

spunodwo)) paredaid oY) Jo vje( uonpezLeRIey) [ T I9V.L

1702 Alenuer 8z 0S:0T : I Papeo juwod

1789



(°HN ‘Hg “19) L'¢-T'¥

(HN + "wore ‘HIT ‘W) $'9-9'L YN H; L9 LETT  08'€  LEOL (3G°39%) 1830 318d
“1K07mA(()y) GG9T {(PHIN ‘HIN) 08T€-038€ M1  €6'9 TT°GI %6'¢  TIT'0L SPOYNSTHZLe) 06 0LT 41
(°HD ‘HG ) 3'¢
(HN + "woxe ‘H9T ‘W) 8'9-5'8 YN H; €L'9 €88l 6LE  FhOoL (39°39%) foueysy
“1H0z1q()y) 069T “(ND) 8123 {(HN) G828 91 €69 TT3T  86'€ TIT0L SPOYNS'HLD 68 08T 1T
(|HD ‘HE D 6'0—3'T ‘(°HD ‘HS
‘D) 8'¢-1'% (°HN ‘Hg “19) 8'G—9 (‘wore
‘HOT ‘W) 9°9-8°L “(HN ‘HI ) 8'L YN 0L €8T 00¥% OF%9 (8%°0€¥) ouozuayg
Hy 19189(0D) 03LT “(PHN) ‘91 08%8-026€ *dI S¥'L T0°€T 1% LT%9 SEOYNSTHESD 78 €91 q01
(°HN ‘H% “19) &'7—S'% ‘(HN
+ “woxe ‘HIT ‘W) $'9-3'L YN H; (4-S) 998 OF8T  33'E€ €699 (e7°'€8¢) PEUERUER |
0071 ‘(ND) 802% <(HN ‘“HN) 033€-0%7€€ ‘I 98 L3'SI S¥'e  8L'G9  SOSNETHE) 08 G991 201
(*|HD ‘HE
‘D OT-€T “(°HDZ ‘HY ‘W) $'g-8'¢ (‘'wore
‘HOT ‘W) T°9-T°L ‘(HN ‘HI ‘S) 6’2 YN 0L €3ET  OF¥% €E%9 (8%°0€¥) foueysy
Hy 703189(0D) 03LT(ND) €183 ‘(HN) 066€ I S¥'L T0°SI 1% LT%9 SEOYNSTHED 6L 01T q6
(°HD ‘HZ
‘S) €' ‘(HN + wore ‘HIT ‘W) 1',—6'L YN 698 SPS8T  33'E 86'G9 (e7'68¢) [oueyRN
Hi; (@-S) 19T ‘(ND) 1613 ‘(HN) L1368 ¥4I 9€8 LTSI S¥'e  8L'G9  SOSNETHIE) 9L 031 g
YINN-H /41 eye( [e1pdadg S N H o) (‘3m Tour) (%) PIPIA  Judafog 's&r)  “oN duwop
w0 oI (Do) d'm

punog/e) eye( [eonieuy

(penunuo)) spunodwo)) paredard oy} Jo e UOIRZLIBORIRY) | HIAVL

1702 Alenuer 8z 0S:0T : I Papeo juwod

1790



(%8°8%) 8%
{(%00T) 9°9L (%9°92) 9LT “(%LTE) ¥93
(%Y'3T) 9FFE (%€ 0T) 68 ((%T1'E) GEY
‘(% ¥1) L8V (% €0 G — +INETILG ‘SN
IPRE(D) T89T “(HN) 003¢€ ‘(HN) 888¢ I
(SD) 0GTT “P™E(0)D) L991
{(0D) 889T < ™°™(HD) S¥0€ ‘(HN) 09T€ ‘Ml

JIPIE()0)) 089T ‘(HN) 0T3¢ "9
PI()0)) §99T UIH(HD)
L98% “™°™(HD) 650€ (HN) 8LTE a1
1323ER ()
ZTLT “(HD) €863 ‘(HN) 0€2€ U1
MIPIE(0D) L99T
{(0D) 889T ¢ ™ (HD) §¥0¢€ ‘(HN) 05T¢€ 4l
IPIE(00)
9L9T “™°*(HD) 050€ “(HN) 0€3€ 91
(°HN ‘H% “19) g78'F
{(HNg + "'woxe ‘LT ‘W) 9°2-3'8 YINN Hy
IPH(0D) G991 “(HN ‘“HN) 08T€-LEEE Y1
(*HD ‘HG ) 8'C ‘(HNg+ "wore
‘HLT ‘W) ¢'9-8°L YN Hy ~P'™(0D)
099T “(ND) 1133 ‘(HN) 602¢ ‘(HN) 933¢ 9l

ve's
12
LE9
LT'9
(44
LE9
122
L9°G
¢S'9
6€'9
9L°9
999
089
8G9

¥6'9
1.9
6’9
1.9

1102 Alenuer 8z 0§ :0T

1444"
[4<h 4N
99°€1
8V'€1
CL'EL
06°€T
8G°GL
8€°GI
¥8'€1L
96'€T
8¢°LT
02'LT
142 4"
9€VI

0G71
L9VI

6871
L9VL

€9°¢
€8¢
8¢'¢
0€'€
(49
ov'e
8¢V
(U7
cL'e
(429
gr'e
0€'€
19°¢
16°€

go'v
0%
L8°€
107

L80L
LG0L
G679
€LV9
6599
6L°99
0€°GL
0G'GL
09°69
§G¥'69
8699
8€'99
8L°89
86'89

69°L9
16°L9

9L°L9
16°L9

(§9°8L9)
mNOwZNwamO
(65°6T9)
mNOmZEmwNO
(89°€09)
WmOmZEmwNO
(§9°999)
wNOmmemme
(96°'1T09)
wNOmzammNO
(2G'88%)
wNOmWZmebNO
(85°L8Y)
mNOmszmwNO

(LG°LLY)
wNOmZmﬁmbmo

(LS'LLY)
mNOmzambNU

1Y papeo |umog

76

L8

g8

c6

08

88

68

G6

LL

Joueyy
o€t
Joueyyy
0vT
QuexoI(]

0.8
QuexoI(]
8%
Toueyyy
02T
[ouey}y
0et
[ouey3eIy
&4t

auazueyg
08T

[ouRTE
01T

¢4

03

61

8T

LT

91

3 §

14!

1§

1791



10: 50 28 January 2011

Downl oaded At:

1792 A.-B. A. G. Ghattas et al.

Synthesis of compounds 9a, 10a, 11, and 13 (General procedure): A
mixture of compound 3a (0.005 mmol, 1.72 g), (0.005 mmol) from the ap-
propriate chloro compound [chloroacetonitrile (0.31 mL), ethyl chloroac-
etate (0.54 mL), phenacyl bromide (0.93 g), or N-chloroacetanilide (0.85
g)] and sodium acetate (0.05 mmol, 0.41 g) in ethanol (20 mL) was re-
fluxed for 2 h, the precipitate was collected, washed with water, and
recrystallized from the appropriate solvent to give the compounds 9a,
10a, 11, and 13 respectively (cf. Table I).

Synthesis of compounds 9b, 10b, 12, and 14 (General procedure—
Method A): Compound 9a, 10a, 11, or 13 was suspended in sodium
ethoxide solution (0.35 g Na. in 30 mL absolute ethanol) and refluxed for
3 h, the solid that formed after cooling was collected, washed with water,
and recrystallized from the appropriate solvent to give the compounds
9b, 10b, 12, and 14 respectively (cf. Table I).

Synthesis of compounds 9b, 10b, 12, and 14 (General procedure—
Method B): To a suspension of compound 3a (0.005 mmol, 1.72 g) in
sodium ethoxide solution (0.15 g Na. in 30 mL absolute ethanol), the
appropriate chloro compound (0.01 mmol) was added. The reaction mix-
ture was refluxed for 2 h, and was allowed to cool. The precipitate was
collected, washed with water, dried, and recrystallized from the appro-
priate solvent to give the compounds 9b, 10b, 12, and 14 respectively
(cf. Table I).

Synthesis of 1,4,7-triphenyl-2,3,7,8-tetrahydro-1H-pyrazolo[4",3":
5,6 Jpyrido[3',2":4,5]thieno[3,2-d Jpyrimidine-3,8-dione (15): A mixture
of compond 14 (0.003 mmol, 1.43 g) and ethyl orthoformate (0.003 mmol,
0.5 mL) in acetic anhydride (20 mL) was refluxed for 3 h, The solid
that formed was recrystallized from methanol to give compound 15 (cf.
Table I).

Synthesis of 3,7,10-triphenyl-4,7,8,9-tetrahydro-3H-pyrazolo[4”,3":
5,6 Jpyrido[3,2':4,5]Jthieno[3,2-d][1,2,3]triazine-4,9-dione (16): Sodium
nitrite solution (0.005 mmol, 0.35 g in 5 mL water) was added dropwise
to compound 14 (0.003 mmol, 1.43 g) in conc. H2SO,4 (5 mL) and glacial
acetic acid (56 mL) at 0—5°C with stirring. The solid that formed, washed
with water, dried, and crystallized from ethanol to give compound 16
(cf. Table D).

Synthesis of 6-methyl-1,4,7-triphenyl-2,3,7,8-tetrahydro-1H-pyra-
zolo[4",3":5',6' [pyrido[3',2 :4,5]thienol 3,2-d Jpyrimidine-3,8-dione (17):
Compound 14 (0.003 mmol, 1.43 g) in redistilled acetic anhydride
(20 mL) was refluxed for 8 h. The solid that precipitated after cool-
ing was filtered off, washed with water, dried, and recrystallized from
ethanol to give compound 17 (cf. Table I).

Synthesis of 1,4,6,7-tetraphenyl-2,3,5,6,7,8-hexahydro-1H-pyrazolo-
[4",3":5',6' [pyrido[3',2':4,5]thieno[3,2-d Jpyrimidine-3,8-dione (18): A
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mixture of compound 14 (0.003 mmol, 1.43 g) and benzaldehyde
(0.003 mmol, 0.32 mL) in glacial acetic acid (15 mL) was refluxed for
3 h, the product was collected and recrystallized from dioxane to give
compound 18 (cf. Table I).

Synthesis of 1,4,7-triphenyl-2,3,5,6,7,8-hexahydro-1H-pyrazolo-
[4",3":5',6' [pyrido[3',2':4,5]thieno/ 3,2-d Jpyrimidine-3,6,8-trione (19): A
mixture of compound 14 (0.003 mmol, 1.43 g) and urea (0.003 mmol,
0.18 g) in decalin (30 mL) was refluxed for 4 h, the product was collected
and crystallized from dioxane to give compound 19 (cf. Table I).

Synthesis of 1,4,7-Triphenyl-6-thioxo-2,3,5,6,7,8-hexahydro-1H-pyr-
azolo[4",3":5',6' Jpyrido[3',2':4,5]thieno[3,2-dJpyrimidine-3,8-dione (20):
A mixture of compound 14 (0.003 mmol, 1.43 g) and CSg (0.003 mmol,
0.23 mL) in dry pyridine (30 mL), was refluxed for 20 h, the solvent was
removed by evaporation under reduced pressure and the residue was
crystallized from ethanol to give compound 20 (cf. Table I).

Synthesis of 1,4,7-triphenyl-6-phenylamino-2,3,5,6,7,8-hexahydro-
1H-pyrazolo[4’,3":5,6' Joyrido[ 3,2’ :4, 5 Jthieno[3, 2-d Jpyrimidine-3,8-
dione (21): A mixture of 14 (0.003 mmol, 1.43 g) and phenyl isothio-
cyanate (0.003 mmol, 0.4 mL) in dry pyridine (30 mL), was refluxed
for 20 h, the solvent was evaporated and the residue was crystallized
from ethanol to give compound 21 (cf. Table I).
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