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TONG HOP VA NGHIEN CUU MOT SO
N-ARYLIDEN[5-(MENTHOXIMETYL)-4-PHENYL
-1,2,4-TRIAZOLE-3-YLSUNFANYL]JAXETOHIDRAZIT

BDén Toa soan 22-8-2006

TRAN QUOC SON, HOANG THI LIEN, NGUYEN TIEN CONG
Trudng Dal hoe S pham Ha Noi

SUMMARY

Starting from menthol, 14 compounds containing menthane skeleton have been synthesized:
12 of them are 1.2 4-triazole derivatives. Their structure have been determined by UV, IR, D
NMR, 2D NMR and MS spectral data. Some synthesized compounds were tested for bactericidal

and fungicidal activities.

- MG DAU

Hop chédt thién nhién menthol hay p-
menthan-3-ol d3 va dang thu hit sy quan tam
ctia nhiéu tdc gid. DE€ ti€p ndi cdc cong trinh
vé hidrazit vd hidrazit N-th€ cla axit
menthoxiaxetic [1 - 4], bai bdo nay trinh bay két
qua 1ong hop va nghlen cliu cdc N-aryliden[(5-
menthoximetyl)-4-phenyl-1,2,4-triazole-3-
ylsunfanyl]axetohidrazit,

11 - THUC NGHIEM

Menthoxiaxetohidrazit
Cy;H,;OCH,CONHNH, (A) dugc téng hgp (r
menthol theo phuong phdp dd mo ta trong tai
liéu {2]. Bun hdi luu dung dich cha A va phenyl
isothioxianat (ty 1&¢ mol 1:1) trong etanol khodng
1 gid; sau khi lam ngudi, loc ldy sdn phdm
1-(menthoxiaxetyl)-4-phenylthiosemicacbazit
(B) va két tinh lai trong etanol.

Pun héi luu dung dich cta B véi NaOH 2 N

trong 1 gid. Sau khi Jam nguoi, axit hda bing
HCl lodng thu duge 5-(menthoximetyl)-4-
phenyl-1,2,4-triazole-3-thion (C) (s dd 1).

Pun héi luu tich nuée hdn hop cia C va etyl
cloroaxetat trong benzen ¢é mit K,CO; khan.
Loc bd chat ran, cat dudi benzen va etyl
cloroaxetat du & 60 - 70°C/20 mmHg, san pham
[5-(menthoximetyl)-4-phenyl-1,2.4-triazole-3-
ylsunfanyl]axetat (D) thu duge dem s dung
ngay dé diéu ché [5-(menthoximetyl)-4-phenyl-
1.2, 4-triazole-3-ylsunfanyl]axetohidrazit (E)
qua phan ting v6i hidrazin hidrat (so dé 2).

Ngung tu E véi cac andehit thom cho san
pham la cdc N-aryliden-[5-(menthoximetyl)-4-
phenyl-1,2,4-triazole-3-ylsunfanyljaxetohidrazit
(F\-10). Céc san phdm déu duoc két tinh lai nhié¢u
tan trong dung mai thich hgp dén nhiét do néng
chay on dinh.

Phé IR, UV (dung moi etanol), 'H-NMR,
"C-NMR (dung moi DMSQ) va MS cia céc hop
chat khao sit duge do tai Vién Khos hoc va
Cong nghé Viét Nam.
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X = 4-CHjy (F1), 4-CH30 (F,), 3-CH40 (Fa),
4-HO (F4), 2-HO (F5), 4-(CHz)oN (Fg),

4-Cl (F5), 4-Br (Fg), 4-NO, (Fyg}, 3-NO, (F4q).
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11 - KET QUA VA THAO LUAN

Trude hét néi vé tong hop va xdc dinh cau
tao cua cac chat trung gian B, C, D, E. Do
phenyl isothioxianat ¢ kha nang phan tng cao
nén phan ing tao thanh 1-(menthoxiaxetyl)-4-
phenylthiosemicacbazit (B) xdy ra dé dang va
cho hiéu sudt cao (~96%). Viéc ddng vdng 1iép
theo ciing xay ra thuan loi. Cling véi sy khac
biét vé nhiét do néng chay, su chuyén hoa tir B
thanh C con duge thiy gua phé IR cha ching:
trén pho clia C khong cdn thay xudt hién pic hdp
thu vdi cudmg do manh & 1666 cm™ dac trung
cho nhém C=0, déng thai ddm pic hap thu dac
trung coa lién k& N-H lai xudt hién & khoang
3400 cm™', cao hon han pic N-H trong B (& 3163
+ 3263 cm). Diéu nay cho thiy vong triazole
da duoc tao thanh cung véi nguyén tir hidro
trong nhém N-H khi linh déng. Su linh dong
cia nguyén tr H nay cling ching 16 di ¢d cén
bang thion 5 thiol, tuong tu nhu & cdc hop chit
5-aryl-3-mercapto-1,2,4-triazole ma mét s6 tai
lieu [5, 6] dd mo ta. Phé khai luong cla C ¢6 pic
vdi mfz = 345 phu hop véi khéi lugng phan tr du
kién. Cdc phé 1H-NMR va 13C-NMR cla C
mot 1an nifa Xdc nhan sy tao thanh hop chat nay,
trong dé proton trong nhém NH cho tin hiéu &
truong yéu (13,91 ppm), cdc proton trong nhém ~
phenyl cho tin hi¢u (5H) 6 7,14 + 7,58 ppm, cic
proten trong nhém menthoximetyl cho tin hiéu
(21H) ¢ 0,47 + 4,49 ppm, cacbon trong nhém
C=S va C=N cho tin hiéu tvong tng & 168,29 va
149,34 ppm,...

Tiép tuc cho C phan ing véi etyl cloroaxetat

khi ¢6 mat K,CO;, chiing 16i thu dugc san pham
& dang chat 16ng man nau, Sau khi cat dudi dung
moi va etyl cloroaxetat & dp suat thdp, sin pham
thu duge cé ddy di cic dic trumg cha mot este
véi ¢dc pic hdp thu tiéu biéu trén phd IR & 1743
em™' (veo) 1601em™ (vec thom), 2874 va 2953
em” (vey no).... San pham ndy duoc ding ngay
dé tong hop [S-(menthoximetyl)-4-phenyl-1,2,4-
riazole-3-ylsunfanyl]axetohidrazit (E) qua phan
tng vdi hidrazin hidrat. San phdm nhan duoc 1a
mot chat ran. Cing véi cdc dic trung trén phé
IR vGi cdc pic & 3404 cm™ (vyy), 3340 cm’
(Vai), 1663 em™ (Veog).... phd MS ciing cho thdy
day 1a hidrazit nhu dy kién véi pic ton phan tir
miz =417. Mot s6 dit lieu vé 10ng hop va phé IR
clia cdc chat trung gian B, C, D, E dugc tém tat
d bang 1.

Céc hidrazit N-thé (F .,,) duoc 1éng hop qua
phan ing ngimg tu hidrazit E véi mot s6 andehit
thom. Phé MS clia cdc chat khao st (F, va Fy)
déu ¢d pic ion phan tir (m/z=583/585 va m/z=
550 tuong dng). Qua dé ¢ thé thdy san phdm
mong mudn di duge tao ra (xem bang 2).

Phé héng ngoai cba cdc hidrazit N-thé téng
hop duge deu ¢é cic cuc dai hdp thy dac trung
cho cdc lien két va cdc nhém nguyén i du kién.
D6 12 vy (3163 + 3212 em™); vy s (3060 =
3103 em™); vey o (2852 = 2967 cm'); vewo
(1666 = 1701 cm™"); Voo pom VA Ve (1516 +
1614 cm™).... (xem bang 3). Khi chuyén ur
hidrazit sang hidrazit N-th¢, pic hdp thu dac
trung cua nhdém C=0 khong chi ting vé tdn s§
hap thu ma con tang ca vé cudmg do hap thu
nita. Diu nay ¢6 thé duge gidi thich 1a do 4nh
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hudng lién hop cha hop phin cacbonyl vira ghép

Bdng I: S6 liéu vé téng hop v

Vao.

phé IR cha céc chat trung gian

H op © o e Phé IR (v), cm™
chat {dmkt) % VNH (IE:;:]) vey (n0) Vemo Ve=c VA Veoy
B | 129 (etanol) 96 3263 3070 | 2970 2920 2870 1666 | 1600 -
C | 140 (etanol) | 81 | ~3400 | 3096 | 2952 2917 2867 | - | 1596 1578
D - 52 - 3068 | 2952 2910 2873 1743 | 1601 -
E | 134 (=tanol) 65 3340 3060 | 2967 2910 2874 1663 | 1609 -
Bdng 2: S6 li¢u vé téng hop céc hidrazit N-thé
Q [5) &) [}
i Ed“&lkg a | e X Ed"fﬁkg i
F, 4-CH, |162 (etanol) 67 F. 4-(CH,),N |1735 (etanol) 58
F, | 4-CH;O 1170 (etanol) 39 F, 4-Cl 174 (etanol+dioxan) | 63
F; | 3-CH;O {165 (etanol) 42 F, 4-Br 189 (etanol+dioxan) | 79
F, 4-HO [238 (dioxan) 86 F, 4-NO, 186 (etanoh) 74
F, 2-HO |[164 (etanol:dioxan) 79 Fi 3-NG, 126 (etanol) 78
Bdng 3: Mot s6 dit liéu vé phd UV va IR cla cdc hidrazit N-thé
Hop Phs UV Phé IR (v), em”
chat A nm/lge | A, nm/lge VNH Ve Ve (10) Veeo | Vec VA Ve
(thom)
F, | 218/4,51 |287/444 3168 | 3060 |2952 2931 2860 1678 | 1604 1563
F, 1219/4,33 294/438 3175 3075 | 2952 2931 2867 1680 | 1604 1560
F, - - 3175 | 3103 | 2952 2931 2866 1677 | 1604 1583
F, |221/4,55 | 294/4,57 | 3170 | 3098 | 2955 2930 2869 1667 | 1605 1585
F, - - 3188 3063 | 2960 2932 2868 1701 | 1623 1573
Fg | 235/3,70 346/3,95 3163 3070 | 2952 2927 2869 1666 | 1605 1529
F, - - 3175 3068 | 2960 2931 2867 1680 | 1608 1596
Fy, | 218/4,48 288/4,49 3168 3060 | 2953 2924 2852 1683 | 1597 1575
F, 1218/4,32 | 289/4,37 | 3175 | 3096 | 2967 2931 2874 1677 | 1614 1516
Fio | 230/4.25 322/4,30 3212 3089 | 2960 2924 2867 [696 | 1596 1528

Trén phd tlr ngoai clia cdc hidrazit N-thé
téng hop duoc ¢é it nhét 2 cyc dai hdp thu manh
thudmg thdy & cdc hidrazit N-thé (xem bang 3).
Cuc daj ¢6 budc séng ngin A, = 218 + 235 nm
(lge = 3,70 + 4,55) it bi bi€n d6i khi thay d6i ban
chét cdc nhém thé trong hop phan cacbonyl, ¢é 18
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itng v6i su chuyén mic nang lugng m-* clia cdc
cromopho hop phin trong phan tir. Cuc dai c6
budc séng dai A, = 287 + 346 nm (lge = 4.2 +
4,6) hién doi rd rét khi thay déi nhém thé X, nén
dugc coi la ng vsi budc chuyén m-m* cla
cromopho dai nhét trong phan tr. Cic nhom day



electron (o < 0) déu lam chuyén dich cyc dai
hdp thu vé phia séng dai hon theo trat tv -CH,; <
-OCH, < -OH < -N(CH,), vi déu lam tang chiéu
dai va d¢ phan cuc cua cromopho chinh. Nhém
-NO; hiit electron (o > 0) & vi tri para cling gy
hi¢u tng batocrom, cé 1& do tang do phan cuc
nguoc chiéu.

Khi phan tich phé NMR cila ¢éc hidrazit
N-th€ 1éng hop duoc, ching t6i coi mdi phan
gém 3 phan: khung menthan, doan mach hé véi
di vong va cidc vong benzen. Cic proton va
cacbon cia khung menthan cho tin hiéu & viing
truomg manh nhat, Cac tin hiéu ndy déu xuit

hién trong khoang hep nén viéc quy két rat khé
khan, tuy nhién chiing ¢4 su tuong dong vdi céc
tin hiéu cha c4c proton va cacbon trén khung
menthan trong hop chat N-arylidenmentho-
xiaxetohidrazit [3]. Vi th&, cé thé sir dung
phuong phdp phan tich twong wr dé quy két cic
tin hiéu trong trudng hop nay. Chang han, céc
tin hiéu ciia H’, H®, H'® 14 doublet, trong khi tin
hiéu cua cdc proton khac ta multiplet; tin hiéu
chia C* va H? ludn xudlt hién & trudng yéu nhat
do C* lién két true ti&p véi oxi; trén phd HMBC,
H® ¢6 diém giao v6i C" con H'" 6 diém giao
voi C... (két qué quy ket & bang 4).

Bdng 4: Tin hiéu NMR cua khung menthan (8, ppm va J, Hz)

N

63/ 12
5i\ )\ ;\J
OCHz—K S—CH;;CNHN CH—CgHaX
10/E9 0
CeHg,
Hop X H! H? H? H H HE H’ HE T H'e
chat
1.85 094 | 146 | 155 |0.81d 0.72d | 0.45d
Pl 4cro | 123 | g [ 29 | ol | o L oms ices | 168 | 150 | foss
1.85 004 | 146 | 1.55 | 0.81d 0.72d ] 0.45d
Fo |[#CHONT L2 1 565 | 298 1 () 1 o8t | 072 3265 | 108 | 1270 | 126.5
191 099 | 151 | 1.60 | 0.86d 0.77d | 0.50d
Fo | 4Br 1128 e | 3930 ) | 086 | 077 |1=6.5| V7% 1270 | 1=6,5
1.85 146 | 154 | 081d 0.71d | 0.45d
Fio | 3NO, | 123 | 5y | 298 1094m) | 'es | 071 1365 | 197 | 1270 | 1265
F, | 4CH,O | 3070 | 39.10 | 77.56 | 47.46 | 22.57 | 33.85 | 22.05 | 24.58 | 20.74 | 15.72
F. |4-(CH,.N| 30.71 | 39.10 | 77.55 | 4747 | 22.57 | 33.86 | 22.06 | 24.58 | 20.76 | 15.73
F, | 4Br | 3071 | 39.10 | 77.54 | 47.45 | 22.55 | 33.85 | 22.06 | 24.56 | 20.75 | 15.71
F. | 3-NO, | 30.72 | 39.10 | 77.55 | 47.47 | 22.56 | 33.86 | 22.07 | 24.57 | 20.28 | 15.72

D6l v doan mach hé va di vong triazole,
H'® luon cho tin hiéu & trudng yéu nhat (11,33 +
11,98 ppm) trén phé 'H-NMR, thi dén la tin
hiéu ctia H” (7,86 + 8,53 ppm). Trong khi dd,
C" cling luon cho tin hiéu & trudng y&u nhat
trén phé "C-NMR. H'' va H" déu cho tin hiéu &
viing trudng trung binh (4,01 + 4,59 ppm),
nhung trén phd HMBC H'' ¢6 diém giao véi C
con H" ¢6 diém giao voi C”, Céc tin hidu cha
C'" va C" ciing dugc x4c dinh vi ching tao diém

giao tuong tng voi H'' hay H™ trén phé HSQC.
D4u hiéu tao diém giao giita H'' va C?, gitra H"
v6i C"* trén phé HMBC cho phép xdc dinh duoc
tin hiéu ctia C**". Tin hiéu cia C" duge xic
dinh nhe tao diém giao véi H' trén phé HSQC.
Két qua quy két duge tém tat & bang 5.

Cac tin hiéu clia H** (3H trong F, va 6H
trong Fg) & viing trudng manh ¢6 thé dé ding
nhan biét duoc. H*™ lai tao diém giao véi C*'
trén phd HMBC, nén biét duoc tin hi¢u clia C*'.
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Nhan thay H' ¢6 diém giao v6i C*¥, C*# va C'* H®®. Cic tin hiéu ctia H”# va C*** duge xdc
con ¢6 diém giao véi H"* trén phéd HMBC, tir  dinh nho tao diém giao tuong (mg vdi C7* va

dé xdc dinh duge cdc tin hiéu cta C'®, "%, H***trén phé HSQC.

Bdng 5: Tin hiéu NMR cua bo phan mach hd va di vong triazole (3, ppm)

16 17

CWHWOCHT\ /—s CHZC NH—N=CH—CgHaX
o
C6H5
Ho.p X IH“ HHT H16 H]T Cll Cl2 c13 C]4 CIS C]?
chat
436 | 4,03 | 11,49 | 7,94 34.81 | 162,93 | 143,65
F; | 4-CHO 453|443 111,57 8,12 38,73 | 152,95 150,97 34,94 | 168,09 | 146,94
4361401 1133] 7.86 34,92 | 162,51 | 144,60
Fo [4-(CH.N 452 | 4,41 { 11,40 | 8,02 38.73 | 152,95 | 150,65 35.00 | 167,73 | 147,84
442 14,12 111,75 8,04 34,71 | 163,34 | 142,57
Fy 4-Br 459 | 4,51 | 11,85 | 8,23 5873 | 152,97 | 150,78 34,86 | 168,44 | 145,77
436 1 409 | 11,86 | 8,48 34,69 | 163,68 | 144,62
LF"’ 3-NO, 452 (4,49 { 11,98 | 8,53 58,73 153,01 1 150,77 34,86 | 168,66 | 148,20 |
Bang 6: Tin hieu NMR cta cdc vong benzen (8, ppm va J, Hz)
19 20
C10H1QOCH2—L\ /LSCHQCONHN CH‘J( Km
h;lma 23 3.2
‘/\1%
VJ1ZC
12d
o 4-CH,0 4-(CH,),N 4.Br 3-NO,
Vl tri IH 13C lH I3C IH IBC lH 13C
. 12a _ 132.86 - 132,88 - 132,85 - 132.89
12b | 7,48m | 126,85 | 746m | 126,86 | 7,52m | 12685 | 7.48m | 126,88
12¢c { 7.59m 129,64 { 7,60m | 12954 | 7,65m | 12967 | 7.59m | 129,69
12d | 7.60m | 12984 | 7.62m | 12981 | 7.66m | 12982 | 761lm | 129,76
18 - 121,24 - 121,24 - 133,26 - 135,88
7.63d 7.49d 7.70d
19 ey 128,39 1290 128,10 1255 128,80 | 832s 121,09
7.01d 6,73d 7,68d
20 1285 114,28 1290 73 | o 5.5 131,76 - 148,20
21 - 160,57 - 151,44 8.25d
[21a) | 13811 | 5539 | [2.96] | (39.10] - 12323 1 ylgs | 12422
7.01d 6,73d 7.68 d
22 Y85 114,32 1290 111,72 =55 131,76 | 7.74m | 130,39
7.63d 7.49d 7,70d 8,12d
23 J=8.5 128,39 1200 128,10 I=55 128,80 J=75 133,21
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Ddéi véi nhom phenyl, ¢ thé xdc dinh ngay
duoc tin hieu cha C'* khong chi vi tin hiéu nay
xudt hién & trudng y€u nhdt (C™ lién kél truc
tiép v6i nito) so véi cdc tin hiéu cla céc nguyén
tr cacbon con lai ma cdn vi né khong tao diém
giao tuong ing trén phd HSQC. Trén phd
HMBC, C"™ ¢6 diém giao véi H'*, ngoai ra H'*
con ¢6 diém giao vdi C'** va C'*° nita. Sir dung
pho HSQC, ta xdc dinh ngay ducc tin hiéu clia
C"; bén canh d6 C'™ tao tin hiéu giao véi H'*®
(2H) con C'™* tao tin hiéu giao véi H'* (1H) nén
cling phan biét duge H'™ véi H'™ va C'™ véi
C'*, Két qua quy két duge biéu dién & bang 6.
Mot s6 hop chat tong hop duoc (C, E, F, va F,)
da duge tham do hoat tinh khdng vi sinh vat doi
vGi cdc ching: vi khuan Gram (-): E. coli, P.
aeruginosa; vi khuin Gram (+): B. subtillis, S.
aureus; ndm mdc: Asp. Niger, F. oxysporum;
ndm men: C. albicans, S. cerevisiae. K&t qla
cho thay hop chat dang thion (C) ¢6 hoat tinh
khing vi sinh vat t6t hon so v&i cdc hidrazit
N-thé (F, va F), trong dé kha nang khang
khuan thudng thé hién manh nhat d6i véi khudn
E. coli. Khong ¢6 hop chit nao cé kha nang
khing ndm men C. albicans.

IV - KET LUAN

1. D3 t6ng hop duge 14 hop chit bao gém
I-(menthoxiaxetyl)-4-phenylthiosemicacbazit;
5-(menthoximetyl)-4-phenyl-1,2,4-triazole-3-
thion; etyl este, hidrazit va hidrazit N-th& cla
axit [5-(menthoximetyl)-4-phenyl-1,2,4-
triazole-3-ylsunfanyl]axetic. T4t ¢4 cac hop chdt
tong hop duge déu chua thdy trong cdc tai liéu

tham khdo. B&n chét trong d6 da duge tham do
hoat tinh khang khudn, khing nam,

2. b xic dinh c4u tao cha cdc hgp chit téng
hop duge bing cac phuong phdp phé UV, IR,
'H-NMR, “C-NMR, HSQC va HMBC va MS.
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