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Sau khi phan ing két thic (hét H,S bay ra), tién hanh xi ly da thu duge san
phidm véi hiéu sudt dithioure 84,6. C4u tric cua san phdm duge kiém tra bing phd
hong ngoai va phd cdng hudng tit proton. Trén phd hdng ngoai, xuit hién pic hap thu
dic trung cia nhém NH & 3272 cm va N(CH,), ¢ 3159 cm'’. Trén phd cdng hudng tit
'H-NMR, d6 chuyén dich ctia proton nhém -N(CH,), 12 3.33ppm, nhém NH 1a 9.08ppm,
cac proton nhan phenyl xudt hién ¢ 7.21-7.35 ppm.

Pithioure diéu ché theo phudng phéap trén nay c6 gia thanh ré, c6 thé st dung
lam chat ddu cho téng hdp hitu co, trong d6 ¢ cac diisothioxianat tuong tng. Cac din
xudt isothioxianat thudng 1a nhiing chit c6 hoat tinh sinh hoc manh, duge dung dé
chong ndm. Hon nita, nhém isothioxianat ¢6 kha ning hoat déng hoa hoc cao, nén
ching c6 thé tham gia chuyén hoa rit da dang dé tao ra cac hgp ch&t hitu cd c6 tinh
chat phong phu. Trong céng trinh nay da tién hanh diéu ché 1-isothioxianato-4-[(4-
isothioxianatophenyl)thio]benzen trén cd sd phan huy dithioure thu duge bing céc axit
vo cd, 1a HC1 va H,SO,. Qua trinh phan ng xay ra theo sd do sau:

(H;,C)ZN—cli—Hr\J~@—s—<_:—>—NH—fl:—N(c:H:,)2
- H*

S

-(CH3),NH

Khi st dung tac nhan 1a axit sunphuric, da@ nhan thiy rang néu thdi gian phan
hay ngén (2-3 h) hiéu sudt phan tng thap (49%), con néu thdi gian phan dng lau hon
(4-6h), sé c6 hién tugng than hoa cac chit trong hén hgp phan tdng. Khi thay H,SO,
bang khi HC], hiéu suat diisothioxianat dat 82% sau 4h. Nhu vay, trong méi trudng
dioxan, khi HCI 14 tac nhan t3t hon so véi H,SO, dé diéu ché disothioxianat.
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Sau khi xt 1y, cdu tric cia diisothioxianat duge xac dinh bing phé hdng ngoai va
phd cong hudng tit proton. Trén phd hong ngoai xudt hién dao déng véi cudng dd rat
manh ctia nhém NCS (2075-2105cm™). Trén phé 'H-NMR, tin hiéu cta proton nhéan
phenyl xuat hién ¢ 7.31-7.50ppm.

Cé6 thé stt dung hdp chit diisothioxianat dé téng hop c¢6 dinh hudng cac hop chat
hitu co rat da dang. Trong céng trinh nay da tién hanh phan dng giital-isothioxianato-
4-[(4-iso-thioxianatophenyl)thiolbenzen véi hydrazin dé diéu ch&€ N-[4-({4-
[(hidrazonocarbothioyl)-amino]phenyl}jthio)phenylhidrazin cacbothioamit. O nhiét do
thugng phan {ng xay ra tudng doi ém diu véi hiéu suat gdn nhu toan lugng:

SCNOSONCS

NH,NH, . H,0

HzNHN—?—HNO—SONH—ﬁ—NHNHZ
S

I
s

Tuy nhién nhém thiosemicacbazit tao ra ciing rat dé& tac dung véi nhém cac
isothioxianat du dé tao thanh oligome hoic polime c6 dang:

‘{ﬁ—HNOSONH—ﬁ—NHNH—ﬁ—HN@—SONHﬁNHNH
S s s s n

n=1,2,3 4...

Vi vay, dé thu dugc dithiosemicacbazit cin thiét, phai cho ti ti dung dich
diisothioxianat vao hydrazin hydrat du (1:3-4). Néu lam theo thd tu nguge lai, hiéu
suat dithiosemicacbazit sé thap, do phan tng tao oligome hodc polime g trén.

C4u tric cua N-[4-({4-[(hidrazonocarbothioyl)amino]phenyl}thio)phenyllhidrazin
cacbo-thioamit dudc chitng minh b3ng phé hdng ngoai va phd cdng hudng tit proton.
Trén phé héng ngoai xudt hién dao doéng dic trung cia nhém NH, & 3244cm™ va clia
nhém C=S § 1066cm™. Trén phd cong hudng tit proton, xudt hién tin hiéu céng hudng
cla céc proton nhém NH, 8 4.85 ppm, nhém NH & 9.17 ppm va nhén aryl 6 7.25-7.69 ppm.

Dé ¢6 5-{[4-({4-[(5-mer-capto-1,3,4-thiadiazol-2-yl)amino]phenyl}thio)phenyl]amino}-
1,3,4-thiadiazole-2-thiol (DDS) c6 mach lién hgp kéo dai, di tién hanh thiocacbamoyl
hoa N-[4-({4-[(hidrazonocarbothioyl)amino]-phenyl}thio)phenyl]hidrazin cacbothioamit
bang TMTD. Phan dng xay ra theo so db sau:
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HzNHN—ﬁ—HNO—S‘ONH—ﬁ—NHNHZ + (CH3)2N—ﬁ—S—S—(ﬁ—-N(CH3)2
s S S S

S
-H,S

N—N N—N
HS/(S>‘ HN@‘SONH_QS}\SH

Trong méi trudng DMF phan tng két thic trong 3h, sau khi xit Iy thu dude san
phdm DDS véi hiéu sudt hon 70%. Trén phé héng ngoai, dao dong cia nhém SH &
2770cm™ c6 cudng dd yé&u, c6 1é 1a do ton tai hién tugng tautome hoa [ ]:

N—N N—NH
A, —— <
R S SH R 3 S

Thiol Thion

That vay, trén phd cong hudng tit proton quan sat thiy tin hiéu ¢ 13.89ppm cia
nhém NH caa dang thion. Ngoai ra, ¢6 cac pic cdng hudng 6 10,9 ppm cla proton nhém
NH(Ar) va 7.15-7.65 ppm cua nhan phenyl.

Dé c6 thé ung dung lam vat liéu dién cuc, hop chat 5-{[4-({4-[(5-mer-capto-1,3,4-
thiadiazol-2-yl)amino]phenyl}jthio)phenyl]amino}-1,3,4-thiadiazole-2-thiol ~ phai tao
thanh polidisunphua khi bi axi hoa, tic 12 khéng déng vong néi phan ti. Tinh chit nay
c¢6 thé danh gia qua viéce tim cdu tric t6i uu ctia phan tiL.

St dung phian mém HyperChem 7.02 va phudng phap tinh ban lugng tu PM3, da
to1 uu hoa céu tric cha DDS. K&t qua dude biéu dién trén hinh sau:

Hinh 1. CAu tric t&i wu cta DDS
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CAu tric téi uwu ciia DDS cho thiy hai nhém SH & cach xa nhau nén su oxi hoa
hgp chit nay khong tao thanh vong ma sé tao thanh polidisunfua mach thing, nghia la
DDS c6 kha nang thich hop dung lam vat liéu dé ché tao dién cuc (két qua nghién citu
sé dudc cong bd trong cong trinh sau).

Thuc nghiém

- Tetrametylthiuram disunfua (TMTD): dung hoa chit ky thuat c6 ban trén thi
trudng dude két tinh lai trong clorofoc, t°,.= 155-156°C (156 [7].

- 4,4"- Diaminophenylsunfua: loai tinh khiét (MERCK) c6 ban trén thi trudng.

- Cac héa chat khac, nhu hydrazin 80%, dioxan, DMF: dung loai tinh khiét c6 ban
trén thj trusng va dudgce cat lai trude khi si dung.

- Nhiét d6 néng chay do trén may Kusner clia Phap

- Pho héng ngoai do trén may Nicolet MAGNA IR 560 SPECTROMETER trong
khoang 600-4000cm™ bang ép vién KBr cua khoa Ho4, Truong PH KHTN-DHQG Ha Noi.

- Phd '"H-NMR ghi trén may Bruker 500, 500 MHz cta vién KH&CN Viét Nam.
N’-{4-[(4-{(dimetylamino)carbonothioyl})phenyl)thio]phenyl}-N,N-dimety-lthioure.

Dun héi luu hén hgp géom 8.64 gam (0.04 mol) 4,4’-diaminodiphenylsunphua,
14.40 gam TMTD (0.06 mol) va 35 ml dioxan trong 3h. Sau khi phan tng két thic, hon
hgp duge lam ngudi. Loc hit két thia trén ph&u Busne, rita vai 14n bing dioxan lanh.
San phdm thé dude hoa tan trong khoang 20 ml dung dich HCI d3c. Loc bé luu huynh
khéng tan, phdn nudc loc dugde pha lodng bing 250 ml nuéc. Loc két tha tring, 1am khé
va két tinh lai bing hdn hgp dung méi con-DMF. Hiéu suit dithicure dat 13.2g (84.6%),
t,.=167-169°C.

Phé IR (KBr, cm™): 3277 (NH);

Phé 'H-NMR (DMSO-D;, ppm): 3.40 (s, 6H, N(CH,),); 7.25 (d,4H, Hy o ¢-Ar,
3J=1.8); 7.35 (d, 4H, H3'5,3"5"AI, 3J=9.1); 9.03 (S, 2H, NH).

1- isothioxianato-4-[(4-isothioxianatophenyl)thio]benzen

Hdn hgp gom 5 gam (0.013 mol) N’-{4-[(4-{(dimetylamino)carbonothioyl}phenyl)-
thio]phenyl]-N,N-dimetylthioure va 20 ml duge dun héi Iuu va suc khi HCI khan trong
4 dén 5 gid. Sau d6 hdn hgp phan dng dude 1dm ngudi dén nhiét dé phong, san phdm
tach ra dudi dang ddu sé déng ran lai khi thém dung dich Na,CO, 5% dén pH=9-10. Loc
k&t tia va két tinh lai san phdm trong ete. Hiéu suit diisothioixianat dat 3.1g (82%),
t,.=67-68°C.
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Phd IR (KBr. cm™): 2073 (NCS);

Phé 'H-NMR (DMSO-Dg, ppm): 7.37 (d, 4H, Hy 62 ¢-Ar; 3J=8.8); 7.43 (d, 4H,
Ha.s,s‘.s"A-r , %J=8.8);

N-[4-({4-[(hidrazonocacbothioyl)amino]phenyl}thio)phenyl]hidrazin cacbothioamit

Cho tut td dung dich chia 2 gam (0.0066 mol) 1-isothioxianato-4-[(4-
isothioxianato-phenyl)thio]lbenzen trong 15 ml dioxan vao dung dich 1 ml hydrazin
hydrat 80% va vai giot dioxan rdi khudy déu hén hgp trong vong 2 gid d nhiét d6 phong.
Sau d6 dun nhe phan tng ¢ 50°C trong khoang 30 phit. D& ngudi hdn hgp phan tng,
lam lanh, loc, rita két ta bing nudc cit va sidy khd. San phdm thé duge két tinh lai
trong hon hdp dung méi con-DMF. Hiéu suit 2.18g (90%), t,.=151-152°C.

Phd IR (KBr. cm™): 3272(NH,) 3159(NH);

Phd 'H-NMR (DMSO-D;, ppm): 85 (s, 2H, NH,); 7.25 (m, 4H, H, 4 ¢-Ar;), 7.69 (s,
4H, H, 54 5-Ar); 9.17 (s, 1H, NH-Ar);

5-{[4-({4-[(5-mercapto-1,3,4-thiadiazol-2-yl)amino]phenyl}thio)phenyl]
aminoj}-1,3,4-thiadiazole-2-thiol

Hén hgp gom 2 gam (0.0055mol) N-[4-({4-(hidrazonocarbothioyl) amino] phenyl}
thio) phenyl]hidrazincacbothioamit, 3.96 gam TMTD (0.0165 mol), va 10 ml DMF dugc
dun & 100°C trong 3 gid. Khi phan ting két thic, loc hit két tia trén phéu Busner.
Thém nudc va axit hoa phan dich loc bing axit HC1 5% dén pH=4-5. Loc két tia, rua
vai 14n bing nudc cit dén trung tinh. Hoa tan ca 2 phin két tia bing dung dich
Na,CO; 5% va loc bd Iuu huynh khéng tan. Axit hoa phan dich loc d8n pH=4-5, loc két
tua, sdy khé va két tinh lai san phdm bing hén hgp dung méi cén-DMF. Hiéu suit
1.72g (70%), t,.=268-269°C.

Phé IR (KBr. cm™): 3272(NH), 2537(SH);
Phé 'H-NMR (DMSO-Dg, ppm): 7.29 (s, 4H, Hy g0 6-Ar; ); 7.52 (s, H,,H, 55 5-Ar);
10.61 (s, 2H, NH); 13.75(s, 2H, SH)
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SYNTHESIS AND STRUCTURE OF 5-{[4-({4-[(6-MERCAPTO-1,3,4-
THIADIAZOL-2-YL)AMINO]PHENYL}THIO)PHENYL]AMINO}-1,3,4-
THIADIAZOL-2-THIOL

Nguyen Thi Son, Nguyen Van Khiem, Luu Van Boi
College of Science, VNU

Thiocarbamoylation of 4,4’-diaminodiphenylsulphide by tetramethyl-thiuram
disulphide (TMTD) in Dioxan afforded N’-{4-[(4-{(dimetylamino)-
carbonothioylphenyl)thio]phenyl}-N,N-dimethylthiourea. Under action of the mineral
acids in dioxan the obtained dithiourea was transformed into appropriate
diisothiocianate. By the nucleophilic addition of hydrazine to the mentioned
diisothiocianate, N-[4-({4-[(hyd-razonocacbothioyl)amino]phenyl}thio)phenyl]-hydrazine
cacbothioamit was formed. Thiocarbamoylation of the last by TMTD, 5-{[4-({4-[(5-
mercapto-1,3,4-thiadiazol-2-yl)amino]phenyl}thio)phenyl]amino]-1,3,4-thiadiazole-2-
thiol was obtained. The structure of synthesized 1,3,4-thiadiazol was determined by
data of IR-, 1H-NMR and MS spectroscopy and its optimized configuration was
confirmed by the data of HyperChem 7.02 calculation.
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