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Abstract:

The aim of this paper, the synthesis of new series of substituted 1,3,4-thaidiazole and 1,2,4-
triazol from reaction of the carboxylic acid (2-naphthoic acid,4-methyl benzoic acid) with absolute
ethanol in the presence of concentrated sulfuric acid to give esters. the above synthesis ester were
converted to acid hydrazide by their reaction with hydrazine hydrate in ethanol, which then reacted
with ammonium thiocyanate and hydrochloric acid in ethanol or with phenylisothiocyanate in absolute
ethanol to give substituted thiosemicarbazides compounds. the substituted thiosemicarbazides then
uses to synthesis of many hyterocyclic compounds like substituted 1,3,4-thiadiazole and 1,2,4-triazole
by its reaction with concentrated sulfuric acid and sodium hydroxide respectively. the substituted
thiosemicarbazides then cyclization to substituted 3,4-diamine-1,2,4-triazole when treated with
hydrazine hydrate. And finally the N- acetyl-N-substituted hydrazide compounds synthesis by treated
hydrazide with acetyl chloride in anhydrous tetrahydrofuran which then cyclized to 2-methyl
substituted-1,2,4-thiadiazole by their reaction with diphosphorus pentoxide in xylene. The structure of
the synthesized compounds were confirmed By physcical & spectroscopic techniques infrared (IR)
and (*H-NMR) data.
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9 H Ci12HgNsS 227.29 88-90 88 Brown

10 © H CoHoN3S 191.25 170-172 91 | Greenish Brown
CH;
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13 H | CuoHNsS | 22729 | 140-141 | 89 | Pale Brown
14 © H | CoHoNeS | 19125 | 174177 | sg | ‘oW
White
CH,
15 Ph | CiHuNsS | 30338 | 318320 | 87 | White
16 © Ph | CisHuNsS | 26735 |  280-281 69 | White
CH,
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1027
9 H | 3376 3032 ] 1662
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10 CH,4 H 3093 2958 1631 1058

1610
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13 I II H 3487 3049

-—-- 1676 1143

14 CH,4 H 3446 3072 2977 1679 1118

15 II Ph 3280 3076

- 1620 1168

16 CH,4 Ph 3303 3082 2918 1662 1116
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N-N 1
;o\ - H,O
R~ D—NH, =—— HOD N” “SH
N H I

NH, SRR NH:

Neele

CH;,

Ljs (18) 5 (17) coSoall yelal 31 (IR) slpanll cond Ayl Ciada sl Linda (pyumadl) a€all (i 235

Lo ) agas (17 ui1658,1623) sie dajag (N-H) desane Jadl 3503 ("o 3303,3228) 5 ("»—3280,3172) xic

b b el ) sty (oS e sane Jaad el aiall eliialy Calall uas . sl e 0$5all (C=N) 5—aV)
[7IMisralede Jeas 1 il ae 4ia 5583l aidl) ClS 85 2030\ Saage 5y}

51



Journal of Education and Science (ISSN 1812-125X), VVol: 29, No: 1, 2020 (43-59)

oo s N=din w-N nSall Lo Joanll i W) 26K xa (4,3) 23hagll lSie dlelia 5 LS
[15] (20,19)

N-) deganal Jaall Sl5a1 s (20).5 (19) GSoall [23]ehyanll it Aat¥) e gl oyl (30 s i
02Spall (a1 641,1682) 5 (as1593,1666) xic (C=0) UislSll de gana Jas ajng ,("au3195,3438) xie (H
sl e

~4,3,1-lmsa5— Jie =2 GlSe bl B sl S 250, uled ge (20,19) Sy delis asy
: [24]400 AK5Ssal) b grnga LSyl

O
R—g—NHNH

S OjC—CH3
S\ /S
RS S e /e
R—C—NHNH C—CH; + | SjP'S |\s\\}ys’
S S -
A N
\ﬁ/ S\\P/S
S M §
- O\\P/
I

H

H\ H

N—N \
/ \ H0 15 N—N o N—NQ
R CH, = \ %/ N
S CH; C=, C—CH;

R S a1

(3) )

NeoeoNs

R 2/
CH,

de sana Jas daia (22) 5 (21) 0uSHall [25] chpan) cond da V) Cinda jelal 3, Lda €l (ada ek G5 i
sailall dajall caidly | Jsill e uSoall (anl 033, 1060) sic (C-S-C) Jas dajns (“anl 679, 1664) xie (C=N)
gl (g ~N— il =N Gl (8 Jign)lSl de gans Jadl

1 L)
o (18-13) 3005 ~4,2,15 (22,215 12-9)J53ubls —4,3,1 ¢pe i SiSpa o sand Eandl 13a b o lais
Al Sy e e s ) A5y o 3 (Intramolecular cyclization) —Lsladl 3o s sl Bla

il (8 Zn sl A pal) dilial iy o) el Ll LS i 235 ,(8-5)
LSl o3a o lu¥) dxalye ey LSl oda e (ggind snan clijal laghasll aed Llie Gasd) 38 ity
daaly dab Glids b Ally Gailaiall je Al alladl) e geian

52



Journal of Education and Science (ISSN 1812-125X), VVol: 29, No: 1, 2020 (43-59)

O
R-C-OH + CH3;CH,OH

HySO4 @ NoHyH,0 9 CH,COC

0O O

—2 e R-C-0CHs — 24120 R-C-NHNH, 308 o R—(-NHNH-C-CH;

abs. ethanol (12) ethanol
, (19,20) P.Ss
Xylene
@ : i m AR
R-C-NHNH-C-NHPh R—C—NHNH-C—=NH, R 3-CH;
(18) (5.6) ! ; (2122)
OH H' O ) - 21,
refTux S § OH
o e
N-N /S re
_Tmzﬁrm: </ S fl
| N-N ux
Ph I - - N-N
R—_3-NHPh N-N N-N
(15,16) S ml.mzfz:u _....Lhz?m: mlf?z_._u
ee o E

(17,18) (13,14)

Scheme



= (") ™5 (%)

Ty LS

T (R

(1):

%

Journal of Education and Science (ISSN 1812-125X), VVol: 29, No: 1, 2020 (43-59)

Transmittance [%]

-—
. w N (o2} ~
AW =
N\J
C 3
w =
a
<1 T ST OSSPSR SIS TS (S, SO
O —
Q- 330383 —
Q- G =T
e
e
‘é’ _ 3024.18 ooty MR - 0
=, 2950.89 "~
_ 2918.10— ——
2879.52-
N \
3 ,
3 = ;
A %
N =i
(S
2 N U G "R e 1 - 5 oA o
=8
o :
N 2302.85
(6]
é (@)
5 Q=0
< N
cE— i — ¢
C O - o
5 = 1903.61
o jan
o =
=N
o g =
3 1660.60 - = Erunss nickig]
o 1618.17 —
] 1568.02—
s 1450.37— el u
i 407.94—i————"—7
N 1346.22 = =
R T 131536~
- 129603_%
3 g 5
1118.64—
. ‘___)-
= 104342 ———
88527 — ———
82933 ==

052

wo/ L
00S
|
E
2
| il 8 {
NZAVvWIHS &)

54



= (41) ™5 ()

Ty 0

wsP (2): =7 (&

Journal of Education and Science (ISSN 1812-125X), VVol: 29, No: 1, 2020 (43-59)

|-LUD JBQUINUSABAA

00sE

000¢€

005¢

000¢

D05k

0001

005

Transmittance [%]
40

337690 ——

36276 ——

a0 3]0 70 g0
“M“"-Z

3032.87 —— >
202486 ——
2VER B ——

Z

s
2575 16—
2062 64 ——
1918 67 ———

166218 ——
158876 ——
150917 ——
1306.33 ——
124840 ——
M7y —
102724 ——
693.18

843,26

76617

650.00
516.84
574.95
487 37
44555
406,45

MM




= (d1) s (12)

T (K

(e):

s

Journal of Education and Science (ISSN 1812-125X), VVol: 29, No: 1, 2020 (43-59)

- L

06.€

L-Wid Jsquinusaem

0S4 000L 0SZL 00SL 0SZL 000Z 0SZZ 00SZ 0SZZ 000E 0SZ€  00SE

00S

Transmittanse [%]

n
& 3

Sl
o€
174

310197 ——

310325 =——————

292774 ——se STy TS

/

\

124593 —
1199 84 —
113021 — =

1060.78 - —
1016.42
1006.77

88363 P —————

937.24 T e

889 12 o —

e ————,
80426 ——
775.33 — -
74640  ——————

888 i

0804 —<

——

—

513.03 = —
47060 ——

——

56

NZAvWIHS &)



—98

8.19
/ 8.00
A

795
\m

754
45
Al
=133 K00
— 249 OMSO

- Parameter \Vale
Data Fide Name €3/ Users/ moharmmed/
Desktop/ Ms Tammera/
r Mis Tammara/ 7395/ d
Tele Mis Tammara/ 7395
Comment mis Tamarra-sample
code:16
| Origin UXNMR, Bruke
ﬂ. \_ Analytische Messtechnk
55 SR ¢ | B e s D A GroH
gty Owner root
. Ske
Spectrometer spect
Authoe

Sovent DMSO

Experiment 10

Probe S mm MuRinuckear Z3918,
0121

Number of Scans 10
Receiver Gain 2048
Relaxation Delay  1.0000
Pulse Width 5.0000

10 T
e W o L Acquistion Time  0.9984
__ _ _ Acquistion Date  2017-02-27T16:22:25
Modification Date 2017-02-27T17:52:26

T e Clss
r Spectrometer 400.13
‘_ Frequency
\L Spectral Width  8012.8
Lowest -411.7

Journal of Education and Science (ISSN 1812-125X), VVol: 29, No: 1, 2020 (43-59)

\ "L ! !
- BRB ® ® Nucleus 1H
s selad e ol Acqured Sze 8000
5 X T 'l SpectralSze 65536
17 16 15 14 13 12 1 10 9 8 7 6 5 Bl 3 2 1 0o -1
f1 (ppm)

(3) Sl "H-NMR eadaliaall (556 oy Yl ida 3(4) <2

57



Journal of Education and Science (ISSN 1812-125X), VVol: 29, No: 1, 2020 (43-59)

= BRARSNERARANTAIZZANGR Y
: LLLP L VICL DL LI SO L i

Axa
gt

ngqiﬁ
Data Fike Name

Tl
Comment

Origin

Temperatura

Number of Scans
Receiver Gain
Redaxation Delay
Pulse Width
Presaturation
Frequency
Acguistion T
Acguisition Date
Modification Date
Class

Frequency
Spectral Width
Lowest Frequency

Acquired Sce
Spectral Sze

Vale

C:/ Users! mohammed/
Desktop/ Mis Tammara/ Mis
Tammara/ 7399/ fd

Mis Tammara/ 7399

mis tammara-sample
code-20

UXNMR, Bruker Analytische
Messtechnk GmbH

root

spect

oMSO
300.0
£
10

5 mm Multinuckear Z3918/
0121

16
3649
1.0000
5.0000

0.9984
2017-02-27716:40:02
2017-02-27718:10:04

400.13

8012.8
-411.7
1M
8000
65536

LJ
18

17

(16) Sl TH-NMR plalinall g sl 0 ) ola 1(5) <l

58



Journal of Education and Science (ISSN 1812-125X), VVol: 29, No: 1, 2020 (43-59)

:References _ilaall

1. Reddy Ch. S., Devi M. V., Sunitha M. and Nagaraj A., Indian J. Chem., 55B: 590-597 (2016).

2. Rad O. Tibor R., Duma M. and Vlase L., Studia. Ubb. Chemia., Lxi, 1

17-32 (2016).

3. Abdelriheem N. A., Mohamed A. M. and Abdelhamid A.O, Molecules. , 22: 268 (2017).

4. Kataritzky A. R. and Rees C.W, Pergamon Press Ltd., England, 6: 427 (1984).

5.  Petrow V., Stephenson O., Thomas A. J and wild A, M,

J. Chem. Soc., Part2: 1508 (1958).

6. Radwan A. A, Alanazi F. K. and Al-Agamy M. H., Braz. J. Pharm. Sci., 53:€15239 (2017).

7. Misra U., Hitkari A., Saxena A. and Shanker K., Eur. J. Med. Chem., 31: 629-634 (1996).

8. Katica C. R., Vesna D., Vlado K. and Aleksandra B., Molecules., 6: 815-824 (2001).

9. Popiolek L., Paruch K., Patrejko P. and Biernasiuk A, J. Iran Chem. Soc., 13: 1945-1951 (2016).

10. Sakis G. Y. and Matti F. S., Iraq J. Chem., 16:52 (1991).

11. Yale H. L., Losee K., Martins J. and Bernstein J., J. Am. Chem. Soc., 75:1933 (1953).

12. Wu M. T., J. Heterocyclic Chem., 9:31 (1972).

13. El-Khawass S. M. and Habib N. S., J. Heterocyclic Chem., 26:177 (1989).

14. Farghaly A. and El-Kashef H., ARKIVOC., (xi): 7690 (2006).

15. Shafiee A., Yazdikarimy B. and Sadrai S., J. Heterocyclic Chem., 26:1341 (1989).

16. Goswami B. N., Kataky J. C. S. and Baruah J. N., J.Heterocyclic Chem., 21:1225 (1984).

17. Wade L. G. and Simek J. W., “Organic Chemistry”. 9" ed. New York. London. Inc. (2016).

18. March J., “Advanced Organic Chemistry;Reactions, Mechanisms and Structure”. 7" ed. McGrow-
Hill Co., Japan, p.307 (2013).

19. Silverstein R. M., Bassler G. C. and Morrill T. C., “Spectrometric Identification of Organic
Compounds”. 3" ed. John Wiley & Sons Inc.New York (1974).

20. Zamani K., Faghihi K., Sangi M. R. and Zolghavnein J., Turk. J. Chem., 27:119-125. (2003).

21. Daoud K. M. and Ahmad A. K., J. Edn. Sci., 41:22 (2000).

22. Erno B. P., Philippe B. and Martin B., “Structure Determination of Organic Compound Tables of
Spectral Data”. Verlag Berlin Heidelberg. (2009).

23. Williams D. H. and Fleming I., “Spectroscopic Methods in Organic Chemisty”. 7" ed. Springer
International Publishing,Switzerland AG (2019).

24. Barkovic I.D. and Morvin M., Acta Pharm. Jugoslov, 11, 39:Chem. Abst.,57:1-3, 2338h (1962).

25. Field L.D., Strenhell S. and Kalman J., “Organic Structuers From Spectra”. 5™ ed. John Wiely &
Sons, Ltd (2012).

59



