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TONG HQP MOQT SO 5-(ARYLOXIMETYL)-4-PHENYL-1,2,4-
TRIAZOLE-3-THIOL VA ETYL 2-[5-(ARYLOXIMETYL)-4-
PHENYL-1,2,4-TRIAZOLE-3-YLSUNFANYL]JAXETAT

Nguyén Tién Cong”, Tran Quéc Sen', Cao Thi Kim Anh?
1. Mé dau

Cac hop chat chtra di vong 1,2,4-triazole thuong thé hién hoat tinh sinh hoc
da dang va rat dang quan tdm nhu khéang virut, khang nam, khang khuan, chéng
ung thu. Mot s6 din xuat cd chira vong triazole d& duoc dung lam thudc nhu
Ribavirin (khang virus), Fluconazol, Itraconazol, Posaconazol (khang nam).

Trong bai nay ching toi trinh bay két qua vé tong hop mot s dan xuat dang
5-(aryloximetyl)-4-phenyl-1,2 4-triazole-3-thiol va etyl 2-[5-(aryloximetyl)-4-
phenyl-1,2,4-triazole-3-ylsunfanyl]axetat.

2. Thwc nghiém

Nhiét d¢6 nong chay cua céc chat dugc do trén may SMP3 tai Khoa Hoa,
PHSP Tp.HCM. Phé hdng ngoai cua cac chat duoc do trén may Shimadzu C tai
Truong Pai hoc Y Duoc Tp. H6 Chi Minh; phd khéi lwong dugc do trén may
LC-MSD-Trap-SL trong khi phd cong huong tir hat nhan duoc do trén may
Bruker Avance 500MHz, déu thudc Vién Khoa hoc va Cong nghé Viét Nam.

Céc aryloxiaxetohidrazit duoc tong hop tir phenol twong tng (phenol, m-
crezol, p-crezol, va thimol) theo phuong phap da dugc mo ta trong tai ligu [1].
Riéng iodothimyloxiaxetohidrazit duoc diéu ché tir thimol theo phwong phép da
mo ta trong tai li¢u [2].

Cac dan xuat cua di vong 1,24-triazole duoc tong hop tir céc
aryloxiaxetohidrazit theo nhu so d dudi day :

2.1 Tong hop 5-(aryloximetyl)-4-phenyl-1,2 4-triazole-3-thiol (A1)

Cho 0,02mol aryloxiaxetohidrazit vao binh cau, thém 30ml etanol va 2,79
(0,02mol) phenyl isothioxianat réi dun hdi luu hdn hop phan tng trong 1 gio. Dé
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nguoi, loc lay chét ran tach ra. San pham thiosemicacbazit thd dwoc chuyén hoa
ngay thanh dan xuét cua 1,2,4-triazole.

Pun hdi luu hdn hop cia 0,016 mol thiosemicacbazit va 25ml NaOH 2M
trong 2 gio. Sau khi 1am lanh, axit hoa hdn hop phan ng bang dung dich HCI
lo&ing dén pH = 3-4. Loc lay két tua, két tinh lai trong etanol. Duéi day la két qua
tong hop va tinh chét pho ciia cac chat tong hop duoc.

5-(Phenoximetyl)-4-phenyl-1,2 4-triazole-3-thiol (A,) : tinh thé hinh tam,
mau trang, dung mdi két tinh (dmkt) : etanol; nhiét ¢ néng chay tOnc = 162°;
hiéu suat Hs = 74%; ph6 hong ngoai (IR, ?, cm™) : 3040 (C-Hthom), 2907 (C-
Hno), 2746 (NH, SH), 1597, 1587 (C=C va C=N), 1273 (C=S); ‘H-NMR
(CDCly), d (ppm) = 11,56 (s, 1H, SH), 7,51+7,55 (m, 3H, Hthom), 7,42+7,44
(dd, 2H, Hthom), 7,24+7,27 (m, 2H, Hthom), 6,97=7,00 (m, 1H, Hthom),
6,80+6,82 (d, 2H, Hthom), 4,89 (s, 2H, -OCH,-); **C-NMR (CDCls), d (ppm) =
169,81 (C-S), 157,52 (C-0), 148,80 (OCH,-C), 133,34, 130,67, 130,12, 130,05,
128,24, 122,62, 115,30 (Cthom), 60,42 (-OCH,-).

5-(m-Tolyloximetyl)-4-phenyl-1,2 4-triazole-3-thiol (A,) : tinh thé hinh
tdm, mau tring, dmkt : etanol; tOnc = 180°%; Hs = 77%; IR (?, cm™) : 3036 (C-
Hthom), 2907 (C-Hno), 2756 (NH, SH), 1609, 1582 (C=C va C=N), 1288 (C=S).

5-(p-Tolyloximetyl)-4-phenyl-1,2,4-triazole-3-thiol (As) : tinh thé hinh
tdm, mau tring, dmkt : etanol; tOnc = 188°%; Hs = 82%; IR (?, cm™) : 3038 (C-
Hthom), 2916 (C-Hno), 2746 (NH, SH), 1614, 1580 (C=C va C=N), 1273 (C=S);
'H-NMR (CDCls), d(ppm) = 10,90 (s, 1H, SH), 7,51+7,55 (m, 3H, Hthom),
7,41+7,43 (dd, 2H, Hthom), 7,03+7,05 (d, 2H, Hthom), 6,68+6,71 (d, 2H,
Hthom), 4,85 (s, 2H, -OCH,-), 2,27 (s, 3H, -CH3); *C-NMR (CDCls), d (ppm) =
169,26 (C-S), 154,98 (C-0), 148,48 (OCH,-C), 132,92, 131,58, 130,20, 130,03,
129,66, 127,81, 114,80 (Cthom), 60,20 (-OCH,-), 20,49 (-CHs).

5-(Thimyloximetyl)-4-phenyl-1,2,4-triazole-3-thiol (A4) : tinh thé hinh
tdm, mau tring, dmkt : etanol; tOnc = 175°%; Hs = 74%; IR (?, cm™) : 3070 (C-
Hthom), 2922 (C-Hno), 2746 (NH, SH), 1614, 1580 (C=C va C=N), 1275 (C=S).

5-(Iodothimyloximetyl)-4-phenyl-1,2 4-triazole-3-thiol (As) : tinh thé
hinh tdm, mau trang, dmkt : etanol; tOnc = 231°%; Hs = 88%; IR (2, cm™) : 3071
(C-Hthom), 2959 (C-Hno), 2746 (NH, SH), 1596, 1568 (C=C va C=N), 1270
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(C=S); 'H-NMR (DMSO), d (ppm) = 14,08 (s, 1H, SH), 7,45-7,54 (m, 5H,
Hthom), 7,43 (s, 1H, Hthom), 6,91 (s, 1H, Hthom), 5,00 (s, 2H, -OCH,-),
269:274 (M, 1H, -CH(CHs),), 2,25 (s, 3H, -CHg), 0,04-0,95 (d, 6H, -
CH(CHs),): “C-NMR (DMSO0), d (ppm) = 168,63 (C-S), 154,32 (C-O), 147,87
(OCH,-C), 138,92, 136,61, 135,43, 133,37, 129,40, 129,22, 127,72, 114,25,
91,58 (Cthom), 60,36 (-OCH,-), 27,27 (-CH(CHs)), 25,11 (-CHs), 22,45 (-
CH(CHj)y).

2.2 Tong hop etyl [5-(aryloximetyl)-4-phenyl-1,2 4-triazole-3-
ylsunfanyl]axetat (B;.s)

Cho vao binh cau 0,016mol 5-(aryloximetyl)-4-phenyl-1,2,4-triazole-3-
thiol, 50ml benzen va 1,29 K,CO; khan (8,5.10°mol). Bun hdi lwu tach nudc
dong thoi khudy déu bang may khuay tir cho dén khi benzen tach ra khéng con
duc. Tur phéu nho giot, cho tir tir 1,969 etyl cloroaxetat (0,016mol) vao hdn hop
phan g, tiép tuc dun va khuiy khoang 3 gio nira. Bé ngudi, loc bé phan chat
ran, cit dudi benzen va etyl cloroaxetat & nhiét do 70-80°°/50mmHg. Két tinh lai
san pham trong etanol.

Két qua tong hop va tinh chéat pho cua cac hop chét Etyl [5-(phenoximetyl)-
4-phenyl-1,2,4-triazole-3-ylsunfanyl]axetat (B;.5) nhu sau :

Etyl [5-(phenoximetyl)-4-phenyl-1,2 4-triazole-3-ylsunfanyl]axetat
(By) : tinh thé hinh tim, mau tring, dmkt : etanol; tOnc = 93°%; Hs = 64%:; IR (2,
cm™) : 3050 (C-Hthom), 2930 (C-Hno), 1730 (C=0), 1599, 1587 (C=C va C=N):
'H-NMR (CDCLy), d (ppm) = 7,517,52 (m, 3H, Hthom), 7,37+7,39 (dd, 2H,
Hthom), 7,23+7,26 (m, 2H, Hthom), 6,94+6,97 (m, 1H, Hthom), 6,8626,87 (d,
2H, Hthom), 5,05 (s, 2H, -OCHy"), 4,18+4,23 (q, 2H, -CH,CHy), 4,09 (s, 2H, -
SCH,), 1,26+1,28 (t, 3H, -CH,CHj); *C-NMR (CDCls), d (ppm) = 168,19
(C=0), 157,49 (C-0), 152,09, 151,99 (Cdi vong), 132,62, 130,29, 129,83, 129,54,
126,97, 121,75, 114,86, 114,80 (Cthom), 62,13 (-OCH,-), 59,81 (-CH,CHs),
34,49 (-CH,S-), 14,09 (-CH,CHs).

Etyl [5-(m-tolyloximetyl)-4-phenyl-1,2,4-triazole-3-ylsunfanyl]axetat (B,) :
tinh thé hinh tdm, mau tring, dmkt : etanol; tOnc = 68°%; Hs = 58%:; IR (2,
cm™): 3050 (C-Hthom), 2982 (C-Hno), 1751, 1728 (C=0), 1595 (C=C va
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C=N); LCMS m/z (1%) : 384 (33,3), 338 (32,0), 277 (98,2), 230 (22,2), 190
(100), 149 (10).

Etyl [5-(p-tolyloximetyl)-4-phenyl-1,2,4-triazole-3-ylthio]axetat (Bs) :
tinh thé hinh tdm, mau tring, dmkt : etanol; tOnc = 105°%; Hs = 73%; IR (2,
cm ™) : 3050 (C-Hthom), 2964 (C-Hno), 1738 (C=0), 1614, 1587 (C=C va
C=N); 'H-NMR (CDCls), d (ppm) = 7,50+7,52 (m, 3H, Hthom), 7,36+7,38 (dd,
2H, Hthom), 7,02+7,03 (d, 2H, Hthom), 6,74+6,76 (d, 2H, Hthom), 5,01 (s, 2H, -
OCH,-), 4,18+4,22 (q, 2H, -CH,CHj3), 4,08 (s, 2H, -SCH,), 2,25 (s, 3H, -CHj),
1,25:1,28 (t, 3H, -CH,CH;); *C-NMR (CDCls), d (ppm) = 168,15 (C=0),
155,45 (C-0), 152,23, 151,87 (Cdi veng), 132,71, 131,09, 130,23, 129,95, 129,79,
126,99, 114,82, (Cthom), 62,08 (-OCH,-), 60,09 (-CH,CHg), 34,51 (-CH,S-),
20,46 (-CHj3), 14,09 (-CH,CHy).

Etyl [5-(thimyloximetyl)-4-phenyl-1,2,4-triazole-3-ylsunfanyl]axetat (B,) :
tinh thé hinh tdm, mau tring, dmkt : etanol; tOnc = 89°%; Hs = 56%; IR (2,
cm™) : 3050 (C-Hthom), 2964 (C-Hno), 1742, 1728 (C=0), 1612, 1578 (C=C va
C=N); LCMS m/z (1%) : 426 (27,7), 384 (9,2), 277 (100), 230 (8,5), 190 (71,5),
149 (23,1).

Etyl [5-(iodothimyloximetyl)-4-phenyl-1,2 4-triazole-3-ylsunfanyl]axetat
(Bs) : tinh thé hinh tim, mau trang, dmkt : etanol; tOnc = 109°%; Hs = 65%; IR
(?, cm™) : 3050 (C-Hthom), 2961 (C-Hno), 1744 (C=0), 1597 (C=C va C=N);
'H-NMR (DMSO), d (ppm) = 7,56+7,58 (m, 3H, Hthom), 7,48+7,50 (dd, 2H,
Hthom), 7,42 (s, 1H, Hthom), 6,70 (s, 1H, Hthom), 5,13 (s, 2H, -OCHy-),
4,08+4,12 (q, 2H, -CH,CH3), 4,08 (s, 2H, -SCH,), 2,66+2,69 (m, 1H, -
CH(CHs),), 2,26 (s, 3H, -CHy), 1,15+1,18 (t, 3H, -CH,CH3), 0,91+0,93 (d, 6H, -
CH(CHys),); *C-NMR (DMSO), d (ppm) = 167,93 (C=0), 154,49 (C-0), 151,62,
151,10 (Cdi yeng), 138,89, 136,56, 135,36, 132,56, 130,05, 129,84, 126,58,
114,30, 91,35 (Cthom), 61,23 (-OCH,-), 60,09 (-CH,CHj;), 33,85 (-CH,S-),
27,28 (-CH(CHy),), 25,07 (-CHs), 22,44 (-CH(CH3),). 13,89 (-CH,CHy).

3. Thao luan két qua

Viéc tong hop di vong triazole tir hidrazit da dwoc nhiéu tai lieu dé cap dén.
Chung toi tién hanh tong hop cac 5-(aryloximetyl)-4-phenyl-1,2,4-triazole-3-
thiol phong theo phuong phap ma céc tai li¢u [3,4] dd mo ta. Bén canh sy tang
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manh vé nhiét do nong chay, su chuyén hoa tir hidrazit thanh di vong 1,2,4-
triazole con dugc thay qua pho IR : trén phod IR cia cac san pham thu dugc sau
khi thuc hién phan tmg khép vong khong con thay xuat hién pic hap thu véi
cuong do manh & gén 1660cm™, dic trung cho nhém C=0 trong phén tir hidrazit;
trong khi d6 cuong d6 héap thu trong viing 2696+3100cm™ lai tang lén rit manh,
chtng t6 ¢ sy xuat hién caa lién két X-H linh dong (tu do hoic tham gia vao céac
dang lién két hidro khac nhau). Khao sat cau trdc tinh thé ciia hop chat 5-(3-
metylphenoximetyl)-4-phenyl-1,2 4-triazole-3-thion, céc tac gia [6] thay ching
ton tai & dang dime cuing véi sy hinh thanh lién két hidro N-H...S. Lién két hidro
lién phan tir dugc hinh thanh ciing ¢6 thé 1a mot nguyén nhan 1am tang nhiét do
nong chay cia san pham nhan duoc. Ngoai ra, & gan 1270cm™ con thay xuét hién
pic hap thu vai cudng do trung binh, trong Gmg Vai tan sé dao dong cua lién két
C=S. Tuong ty nhu & cac di vong 1,2,4-triazole ma céc tac gia [3, 4] d4 tong hop
duoc, 6 18 trong trudng hop nay, san pham cia ching t6i cling ton tai dong thoi
& ca hai dang dong phan hd bién thiol thion :

N—N N—NH
ArocH, %SH — = aocH, L —s
\ \

CeHs CGHS

Nhiét do néng chay caa san pham thu dugc sau phan Gng giita mdi 5-
(aryloximetyl)-4-phenyl-1,2,4-triazole-3-thiol va CICH,COOC,Hs déu giam di rd
rét, phi hop véi dic diém cau tao cua cac este (khong tao lién két hidro). Trén
phd IR cua cac san pham thu duoc déu khong con dam pic hap thu rong va t
trong ving 2696+3100cm™; trong khi d6, & gan 1740cm™ lai xuét hién pic hap
thu véi cudong d6 manh, dic trung cho nhém C=0 trong phan tir este. Trén phd
LCMS ciia cac san pham khao sat déu xuat hién pic (M+H) nhu du kién. Sy phén
manh cia c4c ion gbc vira néu thuong xuat hién cac manh dac trung cho mot etyl
este nhu manh (M - 29), manh (M - 45), ... Nhiing dix kién vira néu cho phep
chung i tin twong rang cac san pham mong muén da dugc tao ra.

Trén phd *H-NMR va *C-NMR cua cac hop chit khao sat déu cé day du tin
hiéu ciia cac proton va cac nguyén tir cacbon nhu du kién. Sy xuét hién cua tin
hiéu & dang tU véi cuong do twong ddi 1a 1 ¢ ving truong yéu nhét trén phd *H-
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NMR cua cac hop chat 5-(aryloximetyl)-4-phenyl-1,2,4-triazole-3-thiol mot lan
nita cho thay proton trong nhém thiol 12 linh dong va da tham gia hinh thanh lién
két hidro. Sau khi chuyén thanh cac dan xuat etyl 2-[5-(aryloximetyl)-4-phenyl-
1,2,4-triazole-3-ylsunfanyl]axetat, trén phé *H-NMR cua cac san pham thu duoc
déu khong thay xuat hién tin hiéu cua proton linh dong & trén. Trong khi tin hi¢u
ctia cachon & vj tri s6 3 trong vong triazole (C-S) dich chuyén kha nhiéu (khoang
17ppm) vé phia truong manh thi sy tao thanh dan xuét etyl 2-[5-(aryloximetyl)-
4-phenyl-1,2,4-triazole-3-ylsunfanyl]axetat lai lam tin hi¢u cua nhom —OCH,-
trén ca phd *H-NMR va *C-NMR déu chuyén vé phia truong yéu.

4.  Kétluan

Xuat phat tir cac phenol : phenol, m-crezol, p-crezol va thimol, da tong hop
duge 10 dan xuat cua 1,2,4-triazole bao gom nim 5-(aryloximetyl)-4-phenyl-
1,2,4-triazole-3-thiol va nam etyl 2-[5-(aryloximetyl)-4-phenyl-1,2,4-triazole-3-
ylsunfanyl]axetat. Trir 5-(m-tolyloximetyl)-4-phenyl-1,2,4-triazole-3-thiol va 5-
(thimyloximetyl)-4-phenyl-1,2 4-triazole-3-thiol, cac chat con lai chua dugc thiy
trong cac tai liéu tham khao.

Céu tao cua céc hop chat tong hop duoc da dugc xac nhan bang cac phuong
phép phd IR, 'H-NMR, *C-NMR va MS.

TAI LIEU THAM KHAO

[1.] Nguyén Tién Céng, Mai Anh Hung, (2007), Téng hop mot s dan xuat cua
di vong pirazole va 1,2,4-triazole tir meta-crezol va para-crezol. Tap chi
Khoa hoc Truong Pai hoc S pham Tp. Ho Chi Minh, sé 10, trang 52-61.

[2.] Nguyén Tién Cong, Tran Qudc Son, Nguyén Thi Hoai Thu, (2006), Tong
hop, phan tich cau tric va tinh chit pho cua mot sé N-aryliden-4-
iodothimyloxiaxetohidrazit. Tap chi Phan tich Hod, Ly va Sinh hoc, T.11, s6
3, trang 43-47.

[3.] U.S.Pathak, M.B.Devani, C.J.Shishoo, S.A.Shah, (1989), Synthesis of 5-
aryl-3-mercapto-4-substituted triazoles. Indian Journal of Chemistry,
Vol.28B, p.83-86.

[4] Abdullah Mohamed Asiri. 5-[2-Isopropyl-5-methylphenoxy)methyl]-4-
phenyl-4H-1,2,4-triazole-3-thiol. Molbank. molbank2002/ m0280.htm.

136



Tap chi KHOA HOC PHSP TP.HCM Sé 12 nam 2007

[5.] T.R. Hovsepian, E.R. Dilanian, A.P. Engoyan, and R.G. Melik-Ohanjanian,
(2004), Synthesis of substituted 1,2,4-triazoles and 1,3,4-thiadiazoles.
Chemistry of Heterocyclic Compounds, Vol.40, No.9, p.1194-1198.

[6.] Tai-Bao Wei, Rong Luo, Hong Liu, You-Mig Zhang and Tong-Bu Lu,
(2006), 5-(3-Methylphenoxymethyl)-4-phenyl-1,2,4-triazole-3-thione. Acta
Crystallographica, E62, p.05883-05884.

Toém tit

Tong hop mdt s6 5-(Aryloximetyl)-4-Phenyl-1,2 4-Triazole-3-Thiol
va Etyl 2-[5-(Aryloximetyl)-4-Phenyl-1,2,4-Triazole-3-Ylsunfanyl] Axetat

Nam 5-(aryloximetyl)-4-phenyl-1,2,4-triazole-3thiol va nam etyl 2-[5-
(aryloximetyl)-4-phenyl-1,2 4-triazole-3-ylsunfanylJaxetat da duoc tong hop
tir cac chat dau la phenol, meta-crezol, para-crezol va thimol. Cau triic cua
cac chit tong hop duge da dugc xac nhan qua cac phuong phép phé IR, H-
NMR, *C-NMR va MS.

Abstract

Synthesis of the 5-(aryloxymethyl)-4-phenyl-1,2,4-triazole-3-thioles
and the ethyl 2-[5-(aryloxymethyl)-4-phenyl-1,2,4-triazole-3-
ylsulfanyl]acetates

Starting from phenol, m-cresol, p-cresol and thymol, five 5-
(aryloxymethyl)-4-phenyl-1,2,4-triazole-3-thiol and five ethyl 2-[5-
(aryloxymethyl)-4-phenyl-1,2,4-triazole-3-ylsulfanyl]acetate are synthesized.
Their structure was determined by methods of IR, 'H-NMR, BC-NMR and
mass spectra.
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