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REACTIONS WITH CYANOTHIOACETAMIDE:
SYNTHESIS OF SEVERAL NEW PYRIDINE AND
ANNELATED PYRIDINE DERIVATIVES
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'ABSTRACT '

Several new pyridine and annelated pyridine derviva_:ive.f were
syn}hesiscd via the reactions of 4-aryl -6- styryl 3-
cyanortetrahydropyridine -2-thiones; obtained by the action of cya-
nothioacetamide on some diaryfidene acetone derivaiives; with differ-
ent reagents. structures are established on the basis of _elcbt;'nlal anal-

ysis and speciral data studies.
Keywords:
~ pyridines, annelated pyxfidines; cyanothioacetamide.
|  INTRODUCTION

Cyanothiodcetamide (1) is a versartile reagent and its chem-
istry has gained a considcfable recent attention 17, During the up-
dating of the review 3 on the chemistry of 1, I have noticed that |
nothing has been reported on its reaction with diarylidene ac_cto:ies

2. it was decided to investigate-this reaction as a continuation to
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4b,c was also elucidated following the same steps as previously de-
scribed in case of 4a. The formation of 4a-c in this reaction is as-
sumed to proceed via initial addition of 1 through its active CH,
group to the activated double bond in 2 to afford the non - isolated
Michael adducts 3a-c which could then be cyclized under the applied
redction conditions via enolization and loss of one molecule of water

in each case to yield the final isolable 4a-¢ respectively.

Compouds 4a-c contain more than one active site and thus
were chosen to be the starting materials for the present study

through their reacions with different reagents.

Thus, each of 4a-c reacted with ethyl iodide to afford the corrd-
sponding s-ethyl dervatives 5a-c respectively. Correct elemental
analysis and spectral data were the basis for estblishment of the
structure of Sa-c. The IR spectra of Ja-c showed the absorption
bands related to the presence of CN function (2200 cm‘l) and the
band correspoding to the presence of the C=S group was entirely
absent in each case.

The %H-NMR spectra revealed the presence of the CH,-CH,
group as a triplet (1.13ppm) and a quartet (4.2 & ppm) in each case.
It is rerharkable to report that the lH-NMR spectra of ja-c did not
reveal any signals of pyridine H-3 pyridine H-4 indicating that the
reaction products suffered autoxidation under th applied reaction co-

ditions.
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On the other hand, compounds 5a-c reacted with hydrazinc_'
hydrate to give a sulfur-free complund in each case. The IR spectra
of these reaction products were found entirely free from the absorp-
tion band which may be attributed -to the presesncé of the cyano
function and instead the spectra shawed clearly the presence of the
absorption bands of an amino function in each case. Based on the
above facts the reaction procucts could be formulated as the pyrazo-
lo (3,4-b) blpyridine derivatives 6a-c respectively. A conclusive evi- -
dence for the stucture of 6a-c was achieved via their synthesis
through another route. Thus , 4a-c reacted with hydrazine hydrate
to afford products which were found completly identical with 6a-c in
all respects (elemental analysis , m.p, mixed m.p. and spectral

data) (cf. Experimental Part and Chart 1).

Compounds 4a-c meated also with methyl chloroacetate to
give products formed via the loss fo hydrogén chloride which could
be formulated as the methoxbycarbony_lm¢thlythio dervatives Ja-c
respectively. The structure of 7a-c was proved using elemental
analysis and spectral data which were found in a good agreement
with the assigned structure . The IH -NMR spectra of 7a-c were
found free from the singals corrésponding to pyridine H-3 and pyri-
dine H-4 meaning that the reaction products were autoxidised under
the applied reaction conditions. ’

A further proof for the structure of 7a-c was achieved via their

cyclization into the corresponding thieno (2,3- b) Ipyridine derva-
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tives 8a-c respectively, using a mixture of KOH solution and etha-
nol. The strcture of 8a-c was, in turn , established on elemental and
spectroscopic back grounds. The IR spectra of 8a-c did not show
any absorption bands related to the presence of the nitrile function
or the sarurated CH, groups which proved that both the two func-
_ tions were involved in the cyclization step leading to the formation

of 8a-c On the other hand, the IR-spectra showed the presence of
the band of the newly born NH, group at 3440, 3220 cem! in each
case. The THNMR spectra were also free from the signals charac-

teristic for the CH,, group.
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Ar-CH=CH-C-CH=CH-Ar
]
0
Za-c

I
» NC-CHz—C-NHz C Mgl

2

Ar
ch
ok
QHAS

Ay
Ja~c Ba-c
NHZNNZ
Cyel.
Ar P Ar
cH ’ CN
| /E Cl-CHyCOCHy l =
A NS cv A NTTS
H , ‘ CH,CO,CHy
La-c ' Ta-c
Cyct.
a) Ar= CGHS
b} AF:CG H(‘~OC“}-D
¢, Ar= CGHL-Ct-p -Ar
chart 1

to
13



Sanaa M. El-Din.........

EXPE R I NI E N.Tﬁés"m:é* Jriier;., (e fiiw eaohonsd

All melting points are uncorrected IR spectra (kBr) were re-
&rdifson Ryie Umicams SPo3400:spestopboiomatel,cH-NMR spegs

>

overestBcordedhenisasy ariandidh 390 98 Wr@%“gfﬁﬁi"'?w’
BMS06 onCBE jusingnFMSsax ae-intemal siadar d.angd ghemiy

cibIshiftyiirecexpressédeasid ppmh MBISZ m&ﬂys%y & B
formed at the Microanalytical Center of Cairo Unlvcrgtg{gsgngﬁig?

kinf}%_@er 2400 CHN Elcmemdl Analyzer.

i ¥, 2z -
egviiavize smibiieal {d-R,8) oloszivg le zizafing g

Synthe s Qf t,he styrvlpyndmethmne dervauves 4a-c;

&-4 ‘!‘ Esd -2} %
S FANH HEmS E’EU‘ ix‘“ TE B2 3G f#oss o nobiu G

Y Y 4
asuapesolitiomofredchodf 26 Qb n}glg).-gr},ggdm;}} }1‘ s cjz ]
(Peparéd:fromi D.0broniof sodipmametaldn 30 ml.of ubsolpie, ctha.
Aolyiivie tredved withe001-melesef.] seyanothioacctamide). The re-
xerioin mixtare wasiheated-underrefluxifor. 910, house. Ihﬁ, reaction

mixture was then cooled and poured: into icesgald wn;cr,s)(hcn acidi-
ST

fied with concentrated HClL. The solid products obtamcd were fil-
i

wu

tercd off, washed with water then crystallized from thc proper
o Heford {the correspondmg c‘ér’npohnds 4@% resp@cﬁxcfl (cf.

Tdbles afid: 2) sitiorn 3o b OF

-iEnuATselatonof eachmf;éa c~€@0~1‘mole)\1g132()ﬂ% cmanolw gQﬂ

sehition (20umi): was treated with 0.01:mole of ethyl.iodide, The, re:
abtién: mixture: was: Heatéd-undes-reflux-for 6 hours, -The re,ag;u

HEHL]

Sian EALL D

223

.
B!
A



mixture was cooled, poured onto ice-cold water and then acidified
with concentrated HCI The solid products obtained were filtered off, -
washed with water and crystallized from the proper solvents to af-’
ford the corresponding S-ethyl derivatives Sa-c rcSpectively (cf.

Tables 1 and 2).
Synthesis of pyrazolo (3,4-b) lbyridine dervatives 6a-c

A solution of each of 4a-c or 3a-c (0.01mole) in hydﬁzine hy-_
drate (15 ml.) was heated under reflux for 8 hours. The reaction
mixture was cooled and poured onto ice- cold water. The sloid prbd—
ucts obatained were filtered off, washed with water and crystallized
from the proper solvents to afford the corresponding compounds Ga-

¢ respectively (cf. Tables 1 and 2).

Synthesis of 7a:

A solution of 4a (0.01 mole) in sodium methoxide (prepared
~from 0.01 atom of sodium metai in 30 ml of méthandl) was treated
with 0.01 mole of methyl choloacetate. The reaction mixture was
. heated under reflux for 6 hours, then cooled and poured onto ice-cold
| water.The solid product obtained after acidification with concentrat-
ed HCI was filicred off , washed with water and crystallized from
- ethanol to afford the methoxycarbonylmethylthio dervative Ja as a

yellow product with m.p 150 °C (cf. Tables 1 and 2).
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Svnthesis of 7b,c:

A solution of each of 4b, ¢ (0.01 mole) in pyridine (15 ml) was
treated with 0.01 mole of methyl choloacetate. The reaction mixture
was heated under rdflux for 5 hours. The reaction mixture was
cooled, poued onto ice-cold water and then acidified with water con-
~centrated HCIL. | The solid products obtained were filltered off,

washed with and crystallized from ethano] to afford the correspond-

ing compoundé 7b.c respectively. (cf. Tables 1 and 2).

Synthesis of 8a-c:

A solution of each of Za-c (0.01 mole) in a mixture of 20 % eth-
anblic KOH solution (20 ml) was heated under reflux for 5 hours.
The reaction mixture was cooled, poured onto ice-cold water and
then acidified with concentrated HCI. The solid products obtained
- were filtered off, washed with water and crystallized from the prop-
er solvents to afford the cgrrespondi_ng thieno (2,3- b) pyridine der-

vatives 8a-c respectively (cf.Tables 1 and 2).
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Table (1) : Continued.

Compd Sdlve-_nt m.p. yield MOL.FOrmula % Analysis Calcd. / Found
. and crys- C) (%)
T A _
colour tallizttion i C H N S CI
6a ] 72 C, H N 7692 512 1794 - -
Yellowish brown ~Chanol  201-3 - e 768 53 181 - -
6b Ethanol 2357 68 C,,H, N,0, 7096 537 1505 - -
Yellow | 708 55 148 - -
6 Ethanol 21820 60  C0H ,N,CL 699 367 1469 - 1863
Yellowish brown : : 62.8 38 148 - 18.5
Ta Ethanol 150 74 C,3H gN,0,S 7150 466 725 829 ~
Yellow 713 45 74 81
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Table 2: IR speciral data

Comp. IR, KBr (cm™l)

4 a 3200 (NH); 3090 (arom. and styryl CH); 2980 (sat. CH); 2220 (CH) ; 1620 (C=C); 1580 (C=5)
4 b 3250 (NH); 3080 (arom. and styryl CH); 2980 (sat. CH); 2220 (CH) ;. 1620 (C=C); 1580 (C=S)
4 ¢ 3220 (NH); 3060 (arom. and styryl CH); 2980 (sat. CH); 2200 (CH) ; 1620 (C=C); 1580 (C=S5)
5 a 3080 (arom. and styrayl = CH); 2980 (sat. CH):; 2200 (CN; 1635 (C=Ny; 1600 (C=C)
5 b 3090 (arom. and styryl CH); 2980 (sat. CH); 2220 (CN; 1635 (C=N); 1600 (C=C)
5 ¢ 3070 (arom. and styryl  CH); 2980 (sat. CH); 2200 (CN; 1635 (C=N); 1600 (C=C)
6 a 3480, 3300, and NH 3070 (arom and styryl CH); 1630 (C=N) 1610 (C=C)
6 b 3470, 3310, and NH, 3090 (arom and styryl CH) ; 1635 (C=N) 1610 (C=C)
6.¢c 3450, 3300, and NH, - 3080 (arom and styryl . CH); 1630 (C=N) 1610 (C=C)
7 a 3080 (arom. and styryl CH); 2980 (sat. CH); 2200 (CN; 1720 (ester CO); 1625 (C=N);
Z b 3050 (arom. and styryl CH); 2960 (sat. CH); 2210 (CN; 1720 (ester CO); 1630 (C=N);
7 ¢ 3070 (arom. and styryl CH); 2970 (sat. CH); 2220 (CN; 1720 (ester CO); 1625 (C=N);
8 a 3440, 3220 (NH,); 3080 (arom and styryl CH); 1680 (ester CO); 1630 (C=N); 1610 (C=C)
8 b 4630, 3220 (NH,); 3080 (arom and styryl CH); 1762 (ester CO); 1635 (C=N); 1610 (C=C)
8 ¢ 4380, 3220 (NH,); 3070 (arom and styryl CH); 1680 (ester CO); 1625 (C=N); 1610 (C=0)
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