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ABSTRACT

In this study, a new 1, 3, 4-Thiadiazole derivagitrave been synthesized by many cyclization reatiStarting
from (2, 5 — dimercapto -1, 3, 4-Thiadiazole) aietyr of compounds have been synthesized.Derivafie was
synthesized by the reaction of hydrazine hydratth warbon disulphide. The derivative (1) was redowdth 1, 2-
dibromoethane in presence of alkali ethanol to gfinvederivative (2). The derivative (3) was obtdinem the reaction of
derivative (2) with hydrazine hydrate. Schiff bagé) was formation by reacting of derivative(3) witp-
Hydroxybenzaldehyde. From phenolic Schiff base i&thylolicderivative (5)has been prepared. Etheecivative (6)
was synthesized by the reaction ofMethylolicderixatwithsaturated alcohol.Derivative (7)was synibed by the
reaction ofEthericderivative (6)withEpichlorohydeinThe last step of this study was the preparaifaderivative (8) by
reacting of derivative(7) withmorpholine via ringening.All these derivatives were verified by us{(fd-IR, UV) spectra

photometefrH-NMR spectra and elemental analysis (C.H.N.S).
KEYWORDS: Synthesis, New, 2, 5-Disubstituted--1, 3, 4-ThiadldDerivatives
INTRODUCTION

Thiadiazole is a five membered ring system contgirsulphurand two nitrogen atoms. It's occurringaar
isomeric forms. All references, molecular compositions and spescopic, show that most compounds are for
derivativel, 3, 4—thiadiazole. Thiadiazole is origh® most important biochemical materials andsibhe of the most
popular isomers in the industrial and the pharmécauields compared to other species. The fits3,14-Thiadiazole was
described by Fischer in 1882 but the true naturthefring system was demonstrated first in 1890~tgund and Kuh.
They found when a substitution occur in locatioRsX) of the thiadiazole compound with two groupghiol (SH) this
will give a more power to the compound with a widage of applications .2, 5-disubstituted-1, 3jédiazole derivatives
have been found to possess biological activitiesuiting antifungaf® antibacteriaf? and anticancé&? .Schiff bases
contain an imine group( —N=CH- ) within their consfimn ,they are formed by condensation reactidwéen a carbonyl
compounds(ketones or aldehydes) and primary anfthe3chiff bases are used in a wide range of usemeidicinaland
biological field$®.The methylolic Schiff bases derivatives are usethéproduction of industrial polymers, such as BVA
Epoxy derivatives are poly ethers contain on onmore of theepoxy groups at the end of the chaiowk as (Alkylene
oxide or oxiranes)®.Thesederivatives are used in coatings and adreSkEpoxy derivatives undergoes to the
polymerization process through its ring opening @adarticipation in a process known industriadly "curing"”, using

"curing agent "such as the amine compofffids
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EXPERIMENTAL

FT-IR spectra were recorded using solid KBr disctdsting Shimadzu (FT-IR 8300). Ultra violet spacivere
recorded using Shimadzu (UV-Visible)within ranged@2-900) nntH-NMR spectra were carried out in Al —al Bayt
University (Jordan) operating at 300 MHz in DMS@asb solvent with the TMS as internal standardaredeflements
analysis of compounds (C.H.N.S) by using a Perkindf, RE240(measurement was made at College of Education for
Pure Science (lbn Al- Haitham), Baghdad Universilythe chemical materials and solvents were pusedafrom

(Merckand BDH) companies.
Preparation of Derivative[1] (2, 5- Disubstituted-1 3,4-Thiadiazole{™"

A mixture of hydrazine hydrate (80%) (0.10mole,2418l) with (0.20 mole, 12ml) carbon disulfide in(8aL)
absolute ethanol was synthesized. The mixture effisxed for (5 hrs.). Thencooled, filtered and ystallized in distilled

water.
Preparation of derivative[2]
[2, 2- Disubstituted-bis-(1, 3, 4-Thiadiazole)-5-Bulfide Alkyl] *?:

Inabsolute ethanol (0.71g) from Sodium hydroxides wessolved with stirring for 1hr. (0.012 mole,lg7lof the
compound [1] was dissolves in absolute ethanoh(lj.3rhen the first prepared solution was addethéosecond solution,
the mixture was stirred for 15 minutes. Then (0r@6k, 0.51 ml) from 1, 2-dibromoethane was addee.iixture was

refluxed for (5 hrs). at (210)°Cthen the mixture was cooled |filtered and reatjiged in absolute ethanol.
Preparation of Derivative[3]*®: [2, 2-dihydrazino-bis -1, 3, 4-Thiadiazole-5-Disffide- Alkyl]

(0.011 mole, 3.21 g) of compound [2] was dissolire@bsolute ethanol (25.5 ml) then (0.03 mole, Y of
hydrazine hydrate (99%) were added. The mixture nefisxed for (5 hrs). At (105-115)°Ghen the mixture was cooled,

filtered, recrystallizedfrom absolute ethanol.
Preparation of Phenolic Schiff base (Compound[4]}*:

(Imole) of compound [2, 2— dihydrazino—bis-1, 3thé&diazole -5-disulfide ethane] with (2mole) ofeth
compound (p-Hydroxybenzaldehyde) were mixed in hitscethanol (40 mL), refluxed for (8 hrs). theroleal filtered,

recrystallizedin absolute ethanol.

Preparation of Derivative [5](Methylolic Schiff Base Compound}*®:

(5.49g, 0.02mole)phenolicSchiff Base [4] and (1.,20§41mole) of formaldehyde were mixed in THF (Thitihe
reactants were mixed gently with 10% of alcoholici@m hydroxide solution to keep the acidity of swdution at PH (9-
10). The mixture was refluxed in oil bath at (50-&3 for (4 hrs). The mixture then neutralized with 1@%6alcoholic

phosphoric acid,then filtered and recrystallizeeliret hydro furan (THF).
Preparation of Saturated Etheric Compound [6{*®

(0.81mol) of saturated alcohol (Butanol) with (1rf)sulphuric acid were mixed at (10},@hen (0.21mole) of a
Methylolic Schiff basecompound[5]was added graguelith stirring at room temperature for (2) hr. vithe rise of the

temperature to the boiling point of the alcoholdusehe mixture was refluxed for (24 hrs). Then edlthe mixture was
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neutralized with sodium hydroxide. The compound wasacted using chloroform,recrystallized fromarbform, then
dried.

Preparation of Epoxy Schiff Base Compound[7{*”

(24.51 ml, 0.32 mole) of Epichlorohydrinewas mixeith (7.21 ml, 0.13mole) of saturated alcohol @hdl) and
(0.011mole) of an ethericSchiff basecompound [6]#0 mints at (55) & then gently added (4.2g, 0.12mole) of sodium
hydroxide in two stages with a maintained tempeeahelow (60) € .The mixing continues for three hrs. after thstfir
addition the aqueous layer was separated from ithena layer, then a second batch of sodium hydexidded and

mixed for (1hr). the aqueous layer was separateld wie organic layer dried and recrystallized frérrF).
Preparationof Compound[8] with Opening of the Ring™®

(0.011mol)of the epoxySchiff basecompound [7]wasediwith (15ml) of methanolat (10) € then (1.75 ml,
0.021 mole) of morpholine was added, refluxed féehts). at (110-120)Y&hen cooled,filtered, recrystallizedfrom

methanol.
RESULTS & DISCUSSIONS

2, 5-disubstituted-1, 3, 4-thiadiazole[1] was @egul as shown in Scheme (1).Some physical propddiethis

compoundwere listed in Table (1).

The suggested mechanism for this reaction is showme Scheme (1)

A

++ﬁ\ i h_]\\
QI:-—I\'H‘ N C two S’[EE _C\/_;:J_ SH

Vg SH S
QN_ A (ﬂ
C/ ]\c SH p T. c - SH
\ Ng \ S / \SH

P
HS/Q%XS/HQ . HS /KSXSH T/(:XS

P.T = proton transfer [1] Tautamerism

Scheme (1)

Derivative[1] has four tautomeric forrftg

HN—NH

oAb == s O
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Derivative[1l] was characterized by its melting gaamd by (FT-IR, UV) spectrum. Melting point wasoeded
(160- 162)G.The FT-IR spectrum of derivative (1)Fig (1), showe medium intensity band at 1620 bmas due to
(C=N). 1273 crit due tov(C=S) and showed the stretching vibration(2719-2580"due ta (S-H thiol) and showed the
absorption band at (3251) &rdue to (NH, thion form). That means derivative[1] cans®in the thiol and thion forff”-

The (UV) spectrum of compound [1], Fig (6), showhd absorption band at 331nm foraf)-resulting from a
nonbonding electronictransitions of atoms hetereges(S, N) to thiadiazole ring and at 236nm feraf*)belonging to

the imine group (-N=CH-).

Compound [2] was prepared as shown in Scheme (2gSuhysical properties for this compoundwere listed
the Table (1).

C,H,Br, N—N N—N

ZA )\ 2H5OH/NaOH/< »\S\ /S/QSXSH

HS s CH,CH;

A >\s\ S/zs)\SH R 52\ &s\ /ES&SH

s CH,CH3 S

2] (2
tautomeric
Scheme (2) form

Compound [2] was characterized by FT-IR spectrogcbp-IR spectrum of compound (2), shows the aksamp
bands at (3205- 3275) ¢indue t (NH, thion form) and (S-H thiol) showedweak absorption at (2769) dimt mean
compound [2] can exist in the thiol and thion foBands at (2962-2924) ¢lwere due to(CH,) group.Band absorption at
(1639) cnt was due to (C=N, imine group). Absorption at (1141) ¢rwas due to(C=S) stretching vibration band.

Compound [3]was prepared as shown in Scheme (3gdysical properties for this compoundwere listethe

Table (2).

The suggested mechanism for this reaction is showme Scheme ( 3)

N-N EtOH

H D
"2+_7k )S CHZCH23'<S>\@NH2NH2'HZU Refl.

BN N = @gﬂ k
HS 1 s s
| S SCHCH,S g } m@ S CH,CH,S

H,O.NH, N

HN™ R 2N\ H N
Ho NLH »\) N2H
N-N N-N
2 HyS (3 L
PT= Proton tansfer [ 3 ]
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Scheme (3)

Compound [3] was characterized by FT-IR spectrogc®phe FT-IR spectrum of derivative (3)Fig (2),shwothe
absorption band at (3209) &mdue tov(NH) and)(NH,) bands showed at (3227-3305) trbands at (2962 -2824) &mn
due to aliphatio(CH,) group. Band absorption at (1643) tmvas due to(C=N) stretching vibration.

Compound [4] was prepared as shown in Scheme @eSuhysical properties for this compoundwere listed
the Table (1).

N—N N—N
7N /N
HoNHN. s™ S—cH,cH;S S~ NHNH:
[ 3] JHO'Q'CHO
N—N —
N/< >\ /Q »\ CH
HC—N—H s~ S~ch,cHzS ST NHTNT
(4]
OH OH
Scheme (4)

Compound [4] was characterized by (FT-IR, UV) spant The FT-IR spectrum of compound (4), showed the
bandsat (3498-3444) ¢ndue tov(O-H)andbandsshowedat (3286-3387)'due tor (NH), bands at (2969-2808) &m
due to aliphatie(CH,) group. Bands absorption at (1670-1600)'anas due to/(C=N) stretching and (1273-1249) ¢m
absorption bands for phenolic grout-O).

The (UV) spectrum of compound [4], showed the apison band at (315nm) for electronic transitionstfhand

at (226 nm) for transitionst{ n*).

'H-NMR spectrum of compound (4), Fig.(7), showedarelateristic signalsat=(9.4-10.1) ppm for (s,2H,(20H)),
(6.78-8.190) ppm belong to (m,10H,2 (-CHHZOH)) singlet signal aé =(4.49- 5.17)ppm due to (s,2H, (2NH)) and at
2.50 ppm was due to the solvent DMSO-86(0.9 -1.6) ppm due to (t, 4H, (2GH.

Elemental analysis for compound (4)o&:sNsS,0,: [H, 3.341(4.251); C, 45.28(45.589); N, 21.13(348 S,
24.15 (24.634)]

Compound [5] was prepared as shown in Scheme (BeSuhysical properties for this compound was listed
Table (2).

N—N N—N

HC=—N— HN/< >\ /< >\ —~n— ¢H
S S\CHZCHZ/S S NH
[ 4] 40-37% | CH,0

OH NaOH OH

N—/N N—™N

N N

HC=—N— H s S s NH—N=—/ C‘H

CH,CH3 S
CH,0OH
HOH,C H CH,OH [ 5] HOH,C 7 2

Scheme (5) on
Compound [5] was characterized by (FT-IR) spectriihe FT-IR spectrum of compound (5), showed thedban
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at (3271-3236) cih due tov (NH) andv (O-H) band showed at (3363) ¢mbands at (1678-1604) ¢nwas due to
(C=N). Bands absorption at (2943-2931) %rdue to (CH,) groupand aromatic(CH) group showed a frequend@:55)
cm™.Also appeared other absorption band at (1512), evas due to aromatic gromgC=C),

Elemental analysis for compound (5)8,6NsS4Og: [H, 4.0(4.951),C, 44.3(44.5);
N, 17.2(17.8); S, 19.2 (19.5)].

Compound [6] was prepared as shown in Scheme (@gSihysical properties for this compound were diste
Table (2).

N—N N—N
HC=N—H S -S NH—N== CH
S “CH,CH; S !
[5 ] +¥'C HsOH CH,0H
HOH,C CH-0OH H aMg HOHC 2
OH OH
N—N

N—N
— h— _wn=CH
HC=N—H g S“‘CHQCHE’S S NH—N |

HgC 4OH A CHoOC4Hg [8] HgC 4OH oC T "CH.0C Hg

OH

Scheme (6)

Compound [6] was characterized by (FT-IR) spectriine FT-IR spectrum of compound (6) Fig. (3), the
appearance of new absorption bands at (1111 -1t84)due te (C-O-C) stretching vibration.Showed the absorption
band of the phenolic(OH) group at (3460) cthv (CH,) bands showed at (2954-2912) t®howed characteristic FT-IR
bands at (1540-1604) ¢hndue tov (C=N) for each of the Schiff bases and aromatig??.

The'H-NMR spectrum of derivative (6) , Fig. (8), showetthracteristic signalsit(9.9-10.1) ppm belong (s,2H,
(20H),(6.7-8.55) ppm due to (m,6H, 2(-CHHGOH)),6= (4.1-5.1) ppm belong to (s,2H, (2NH)),Singlet ref at &
=(3.68- 3.7 ) ppm due to (s,8H, 4(-&B)),(t,4H, (2CH)) até= (1.1-1.5) ppm, (0.6 -1.0) ppmdue to (m, 36H, 44§ and
at 2.50 ppm was due to the solvent DMSO-d6.

Compound [7] was characterized by (FT-IR) spectrdme FT-IR spectrum of compound (7), Fig. (4), the
appearance of new absorption bands at (1161-1222)clme to(C-O-C) and strong bands (2954-2924) ‘tonv
(CH,).Showed characteristic FT-IR bands at (972 -948)aine to epoxy group, known as (Alkylene oxide).

Some physical properties for this compound(7) vlisted in Table (1).

Compound [8] was prepared as shown in Scheme (@gSuhysical properties for this compoundwere listed

Table (1).The suggested mechanism for this reagishown in the Scheme (8)
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R N,
FHZCO CH-N-R-N= CHQ—OCHE
CE:OH/ 72h Feflu
b

P )
cﬁ/_\ N- H2CHCH2CO @ CH=N-R-N=HC OCH;CHCH, -Na ——

® = O

E}
¢ N-=H CHCHZCO%'}CH N-R-N=CH OCHECHCHEFI\ O
R

N-N N-N
¥

¥ o
= CH,0CH, R= —HN/(\SI}\SCI'ECHZS/{\S}\}:H -

==l

Scheme (8)

Compound [8] was characterized by (FT-IR) spectriihe FT-IR spectrum of compound (8), Fig. (5),showee
absorption bands at (1111 -1224)tmdue to (C-O-C)p (C=N) at (1654-1604) citand (CH,) bands showed at (2958-
2827) cnit.Also absorption band appear at (3410)*cdue tov (OH) group.

Table 1: Shows the Physical Properties of Compound4-8) with Formula

Molecular M.P Yield Molecular M.P Yield
NE Formula c’ Celowy % NE Formula c’ il %
160- Light .
1 CH,N,LS; 162 yelﬁ’ow 60 6 CoHssNgS:0s | Oily | Brown 52
204- . . Brown-
2 CeHoN,Ss 206 White 55 7 GeHesNsS:Os | Oily vellow 45
3 CsH1gNgS, 223;5;' Grey 75 8 G4HesNgS,O1p Oily Brown 55
4 CoH18NgSO5 ]i.5680- Yellow 72
CoaH26NS/Og Olly Dark red 50
Table 2: (FT-IR) Spectrum Data of Compounds (1-8)
COMP- | WOH | wCH, | wC=N | vC-0C Others
i ) ) v SH (2719) ,u C=S(1273)
(1] 1620 v NH(3251) , v C-S-C(698)
2] ] 2962- 2924 1639 ] v C=S5(1141-1014) C-S-C(597)
i . ) vNH NH, (3209-3448),
[3] 2962-2927 1643 v C-N (1284) v N-N (1531)
3498 ] ] | vC=C (1550) ,uC-O(1280)
[4] 3444 | 2989-2808) 1670-160( vC-H aromatic (3159)y NH (3387-3286)
] ] | vC=C (1512)yC-0(1273)
[5] 3363 2943-2931 1678-1604 vC-H aromatic (3155)
C-H aromatic (3120)
[6] 3460 2954-2912 1604-154D 1165-112 %C 0 (1249)
cC—C
7] - 2054-2924| 1604-1689 1161-1222 _ N/ (972-948)
v C-Haromatic (3078

Impact Factor (JCC): 1.1947F This article can be downloaded fromwww.bestjournals.in




112

Shetha. F. AlZobaydiy & Israaabdul Satar Ismael

3410 | 2958-2927| 16541604

(8]

1111-1068

v C-H out of plane (732 v C-Haromatic (3078)y
N-H ( 3251) v C-O (1249

Table 3: Showsthe Elemental Analysis (C.H.N.S) of theDerivatives ([4], [5])

N Structure Formula (C.H.N.S) Analysis % calculated (Found
0
NN NN % H % C % N %S
SH /\ S/&)_N—N:CQQ
[4] | 7" WTASXS%CHZ 1AL 3341 45.28 2113 | 24.15
H (4.151) (45.589) | (21.€24) | (24.654)
N—N N—N CH,OH

HOH,C H
[5] HO@E‘N‘NW‘/\/ XSCHZCH;Q)T —N“=°Q°“ 4.0 44.3 17.2(177 | 19.2

HOH.C N Y M| (4.751) (44.4) ) (19.52)

Table 4: Signalof Absorption (*H-NMR) for Compounds Measured([4], [6])

Comp. No. ialEEUL e Chemical Shift Group
Formula
8=(9.4-10.1) ppm (s,2H, 20H)
8= (6.78-8.190) ppm (m,10H,2 (CHC¢H,OH))
[4] CooH1eNaSO2 | 5 _(4.49-517)ppm | (s,2H,(2NH))
8=(0.9-1.6) ppm (t,4H, (2CH))
3=(9.9-10.1) ppm (s,2H, (20H)
3= (6.7-8.55) ppm (m,6H, 2(CH-CsH,0H))
[6] 8= (4.1-5.1) ppm (s,2H, (2NH)
CaHseNeSiOs | 5 -(3.68-3.7 ) ppm | (s.8H, 4(-CHO))
8= (1.1-1.5) ppm (t,4H, (2CH))
8= (0.6 -1.0) ppm (m, 36H, (4(;Hy)

EsHMaDzZU

Date/Time; 19/06/1436 10:18:09
User; a

Figure 1: FT-IR Spectrum of Compound (1)
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N—N NN

HZNHN’LS>S —CH;CH,~S NHNH,

Diate Tl 0606/ 1436 1134271
Ulsor -

1200 1000 L=

Diwie Time; 17081436 11:41:400

Figure 3: FT-IR Spectrum of Compound (6)
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Figure 5: FT-IR Spectrum of Compound (8)
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Figure 8: '"H-NMR Spectrum of Compound (6)

CONCLUSIONS

During the preparation of the new derivatives fritve basic component, (2, 5-disubstituted-1, 3,4¢liaizole) the

Epoxy Schiff baseand methylol derivatives have heepared, and these derivatives have great impu®thecause they

used in industrial applications widely, especialbatings and adhesives.
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