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SYNTHESIS OF NEW THIENO-[2,3-b]-PYRIDINE AND
PYRAZOLO-[5,4-b]-PYRIDINE DERIVATIVES

Gamal A. Ahmed
Chemistry Department, aculty of Science, Zagazig University, Egypt.

ABSTRACT

3-Cyano-4,6-dimethyl-2-pyridinethicl 1 was allowed 1o react with chloroacetone and
hydrazine hydrate to give the carresponding thienopyridine derivative 2 and pyrazolopyridine
cenvative 5, respectively. Compound 2 reacted with aldehydes to yield 3a-3c. Reaction of
cempound § with thiony! chloride and arylidinemalononitriles gives 6 and 8a,b, respectively.
Comoound 6 reacted with benzil and p.p-dichlorobenzil to yield the corresponding benzilimine

derivatives 7a,b,

INTRODUCTION

Studies were conducted on pyri-
dones as synthons to prepare fused nitro-

gen heterocyclic compounds'?. We have
synthesized some pyridinethione, thieno-
pyridine and pyrazolopyridine deriva-
tives. Synthesis of these compounds was
of additional interest, since some of the
thienopyridine family showed biology
acuvity, e.g., treatment of diabetes millit-
us, as analgesics, as anti-inflammatories

and as anlicougu]anlsm.

In the present investigation, 3-
¢yano-4,6-dimethyl-2-pyridinethiol 1 has
been prepared as described™ and used as
starting material for the synthesis of
scveral new thienopyridine and pyrazol-
Opyridine derivatives.

EXPERIMENTAL

All melting points are uncorrected.
Infrared spectra (KBr) were measured on
4 Perkin Elmer 137 spectrophotometer.

! _ .

HNMR spectra on a Varian A 60 equip-

ment using TMS as an internal standard

and CDCL, as a solvent. The mass spec-

lra were run at 70 ev on a Vartan Mat
L mass spectrometer.
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6-Acetyl-5-amino-2,4-dimethylthieno
[2,3-b]pyridine 2:

A mixture of chloroacetone (0.]
mol 9.3 ml) anhydrous potassium carbo-
nate (0.1 mol), 10.6 g and compound 1
(0.1 mol) in dry acetone (100 ml) was re-
fluxed for 10 hours. The excess acetone
was distilled and the obtained solid was
dissolved in water and extracted with
cther. The cthereal solution was separat-
ed, dried and evaporated. The obtained
solid was crystallized from the proper
solvent (Table !).

Pyrido[3',2' : 4,5]thieno[3,2-b]pyridin-
4(1H)-one derivatives 3a-3c:

A mixture of compound 2 (0.002
mol), 0.4 g, aldehydes, namely
(acetaldehyde,4-chlorobenzaldehyde and
4-nitrobenzaldehyde) (0.002 mol) and
sodium ethoxide (0.015 mol) in ethanol
(30 ml) was heated for one hour. The
formed solid was filtered and crystallized
from the proper solvent (Table 1).

2,2'-Bis(3-cyano-4,6-dimethylpyridyl)
disulphide 4:
A solution of T (0.005 mol), 0.8 g

in acetic acid (20 m}) and sodium nitrite
(0.04 mol) was left at room temperature
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for 3 hours. The reaction mixture was

oured on water (30 ml) and the solid
was filtered and crystallized from the
proper solvent (Table 1).

4,6-Dimelhyl-3-amino-l H-pyrazolo
[5,4-b]pyridine 5:

A mixture of 1 (0.01 mol), 1.6 ¢
and hydrazine hydrate (0.02 mol) in
n-butanol (30 ml) was heated under
reflux for 30 hours. The separated solid
formed after concentration and cooling
was filtered and crystallized from the
proper solvent (Table 1).

4,6-Dimethyl-3-sulfinylamino-1H-pyr-
azolo[5,4-b]pyridine 6:

A mixture of compound 5 (0.005
mol), 0.8 g and thionyl chloride (0.006
mol) in dry benzene (10 ml) was stirred
at room temperature for 5 hours. The
formed solid was filtered and crystallized
from the proper solvent (Table 1).

4,6-Dimethyl-3-benzilimino-1H-pyraz-
olo[4,5-b]pyridine derivatives 7a,b :

Dry benzil and/or p,p'-dichloro-
benzil (0.01 mol) and AICl3, 0.5 g are
added to 6 (0.01 mol) in 15 ml of
benzene. The mixture was heated for 2
hours under anhydrous condition. Small
quantities of AICl; were added at half

hour intervals. The mixture was cooled,
the benzene was removed by distillation
under vacuum, and the residue was ex-
tracted by boiling with 150 ml of a mix-
ture of petroleum ether and CCl, (2:1 v/
v). The mixture was filtered and the fil-
trate was cooled. The benzilimine deriv-
atives 7a,b were precipitated and re-
crystallized from the proper solvent
(Table 1).

2-Amino-3-cyano-8,10-dimethyl-4-

aryl-3,4-dihydro-pyrido[3',2":4,5] py-
razolo[2,3-a] pyrimidines 8a,b:

A mixture of compound 5 (0.001
mol), 0.16 g and arylidinemalononitriles,
namely (benzylidinemalononitrile and p-
Chlorobenzylidinemalononitrile) (0.001
mol) in 30 ml pyridine was refluxed for
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6 hours_. The solid was collected and
crystallized from n-butanol to give
compounds 8a,b (Table 1).

RESULTS AND DISCUSSION

. Alkylation of 1 with chloroacetone
in the presence of potassium carbonate in
dry acetone gives the corresponding
thieno[2,3-b]pyridine derivative 2. IR
spectrum of compound 2 showed

absorption bands at 3200 cm™! (NH,),

1690 cm™! (C = O) and the absence of
any band at 2220 cm™! due to the absence
of C =N group. 'HNMR gave signals at
82.5-28 (9 H of 3CH; groups), & 6.4

(s NH,) and 8 7.8 (1H of pyridine) ppm.

Also, mass spectrum gives the correct
molecular weight 220, which agrees with
the molecular formula C;,H,N,SO.

As a point of interest, the reaction

of 2 with aldehydes™, such as
(acetaldehyde, 4-chlorobenzaldehyde
and 4-nitrobenzaldehyde) gave com-
pounds 3a-3c. IR spectra of compounds
3a-3¢ showed absorption bands at the

regions 1660-1700 em™! (C = 0), 3200-
3300cm’' (NH) and 1590-1610 cm™!

(C = N). Mass spectrum of compound 3¢
gave the correct molecular weight 353.

'"HNMR of compound 3c gvce signals
at & 11.4 (NH proton), & 2.7-3.1 (6H of 2
CH5 groups). 8 6.9-7.4 (m 5H aromatic

and pyridone protons) and at § 9.3 (1H of
pyridine) ppm.

Oxidation of compound 1 with
acelic acid/sodium nitrite’®) gave 2.2'-
bis|3-cyano-4,6-dimethylpvridyl] disul-
phide 4. IR spectrum of compound 4

showed absorption bands at 1610 cm!
(C = N)and at 2220 cm™! (C'= N), while,
THNMR gave signals at & 8.4 (s 2H of 2

pyridine rings) and at § 2.5-2.8 (12 H of
4 CH, groups) ppm.
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Table (1): Physical and analytical data of synthesized compounds.

i % Analysis R
C*".“pd Solvent m.p.’C | Mol.Formula caled found
No. | Solvent fyvialdn] (Mol wt)
C H N S Cl
2 | Ethanol | 170-1 [ C;yH;aNaSO | 5998 | S48 | 1271 1455
O ](220.26) 39.73 | 5.38 | 1257 | 1442
3¢ | Methanol | 270-2 | Cp3H1aN2SO - 16339 | 5.72 | 11.37 | 13.01
(71 (246.29) 6293 | 546 | 11.21 | 1288
3y | Methanol | 235 | CisHysCIN2SO 163,08 | 437 | 8.17 | 9.35 | 10.34
749 134270 61.82 | 419 1789 | 9.17 |10.2]
T Methanol 281 1 CigHsN3SO3 [ 61.20 | 4.24 | 11.89 9.07
(74 | (353.24) 00.59 | 411 | 11.73] 8.79
4 Ethanol 215 | CeH1aN4SH 3857 | 431 | 1716 | 19.64
1 (326.4) 57.80 | 411 | 1653 1952
5 Methanol ’_’5_0_-1 CgH 0Ny 59.24 | 6.20 | 34.59
(33) (162.17) 59.03 | 5.72 | 34.38
6 Toluene 1621 CgHgN4SO 46.14 1 386 | 2690 | 15.39
(57) | (208.2) 45.13 | 3.65 | 26.79 15.19
7, | Methanol | 174-5 | CooHgN4O 74.56 | 5.11 | 15.80
(66) | (354.37) 7439 1 56 | 155]
7, | Methanol 149 1 CooH16ClNGO 162,42 | 380 | 132
(58) |(423.26) 6223 | 3.69 | 131
8. | n. Butanol 189 | CigHiaNg 68.34 | 5.09 | 26,56
a ~0.90
(53) |(316.33) 67.93 | 4.89 | 26.08
8, |n. Butanol| 211 CigH15CINg 61.63 1 430 | 10.10 | 23.95
1) |(350.78) 60.71 | 401 973 | 23353
L — y . _J

151



~ o \
. ahimae \
- 3 Ve i ‘\‘v

Porthemare, compound T, when
hvdiasane hivdoate wm

socted W i
amnopyiazofopviiime

! :‘:’.1.‘.‘.\‘1 NEIARN
;:‘-'_(\.‘-.',!\\' SO AR spectinm of compound
3 Jowed absarpiien dands at 1ol em!
(C=N) a hpoad band at 2200-2300 aw!
NHL and NHD and the absence of an
hard at 2200 emnt! due to the absence of
C =N group AlSo, mass spectium gives
molecutar ton peak at mue 1o, which
aerees with the molecular formula

\‘\! 1 : ‘\'N.‘~

Compoeund 8 was weacted waith tho-
ml chlonde i dn benzenet™ o give the
aulfiny lmunopyrazolopy idine dervative
6. IR spectrum of compound 6 showed
absorption bands at 1100 et (NSO,
1305 em! (C =N, and at 3300 em!
(NHLL PHNMR  gave signals at § 8.9
(s TH pyridyD), § 2.6-2.9 (6H of 2 CHy)
and a0 8 9.9 (s NH of pyrazole) ppm.

Compound 6 reacted with benal
and p.p'-dichloml*cnri‘s‘ o vield bensih-
mine and p.p'-dichlorobenziimine deriva
tives 7aby IR spectra of 7a,b showed
absorption bands at 1600 em! (C = N,
1090 em! (C= O) and at 3300 cm!
(NH) and the absence of any band at
1100 em! due to the absence of -NSO
group.

Compound & was allowed to react
with m’_\-‘Iidmcnmlnnunilri!cm. namely,

. & \ "
Vad 3 No 2 Augenst 1094

(henay lidinematomunde and daohloe

Bensy dimematonominte) wm prodine
viekd compowmndy Sagb, The stiictue of
Sab was contumed from anabytcal and
specttal datas TR spectra showed Bands al
the reons 1850 1o et (e N,
0 et (N and 00 30 eme

(N and N INMR of componnd 8a
v e smnals AV AR oo CI S
SO pyadyh, S 32 o 2 el
proten) and § 0 e e s aw

mane) ppn.

REFERENCES

oA Shatama, VN L Prome Nenkav, AV M
Shestopaly, VN Nestenwy, SN
Melenchuk, Vo Shklover amd VoSouehloy,
FATR I (N I TTTARA N ANRITRINE

2% Kuwada, K Mepwma, Yo Nawy and F
Fupono, Tpn RKohai 771020 (1979 C O\ KT
R0 T (107 7)

20 AL BEMahbham, UM ARl Galld, YR

Ihralim and MCH Eloagdiy 1 Hetevoevelic
Chem, 20,007 (1981

4.1 Rewhel, W Bukhart and Muallev, Ko Aan,
SSOL Lo (194m

S PG Baddw, B A Hapeat and NR
I Ravyes, J Netevoeydlic Chemy, 15, 100
(197N,

o, KM A Barhosa, W
Nowva, Wk 98 (198,

o ROATbreeht, G Rersze and 10 NMTakar; Chenn,
Ber, 97, 483 (1904)

Romoes, Quim,

-4

8. GO Keesee, DY Sommenteld and 1R A beech,
Chem, Bery, U8, 001 (190%)

Daad] g o9 )1 Jal 19 it pad | lidiag Jod Gl

daal cldall o Jls
Geiligl dnaly — gl LU (N

ety oy gl o B s (V) et ey Yot (10Nt il ¥ 8 pall Jal i

QL‘-‘JJ.Y‘ a.n J.;u: (R A h',.)“,.” t.l"lv""” ‘,.LL_ (0) L’*J(I‘K?J«”‘-'ﬂ'” "..2..'.0‘. (AR “..f.l"_,«' . 'J'\i-b-:u ‘_'hl.‘ ;',“':.l..li
i M il NS g gl A A8 0t IS pa (0) oS palt el sy et Ad '“"L's"",’” wieely
\:h;,;; J;’ J"';__” J-U_rU gj‘.u ‘t)l J-'-;'-”c.'. t\) &-I-S‘_-‘ ..Llu.; M, ‘&'J'-"." S'L“‘ (\v’ 3 i A‘ v‘\! ",l'“,-_“ ‘T'L‘JI

NTUTR K TN TRV TR



