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TONG HOP VA NGHIEN CUU MOT SO
N-ARYLIDEN[(5-MENTHOXIMETYL)-4-PHENYL
-1,2,4-TRIAZOLE-3-YLSUNFANYLJAXETOHIDRAZIT
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Truong Dai hoc Su 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, 1D
NMR, 2D NMR and MS spectral data. Some synthesized compounds were tested for bactericidal

and fungicidal activities.

- MG DAU

Hop chat thién nhién mentol hay p-mentan-
3-ol da va dang thu hit sy quan tdm cua nhi¢u
tdc gid. Dé ti€p noi céc cong trinh vé hidrazit
va hidrazit N-th€ cta axit menthoxiaxetic [1 -
4], bai bao nay trinh bay két qua téng hgp va
nghién ctu cdc N-aryliden[(5-menthoximetyl)-
4-phenyl-1,2,4-triazole-3-
ylsunfanyl]axetohidrazit.

IT - THUC NGHIEM

Menthoxiaxetohidrazit-
C,,H,;,OCH,CONHNH, (A) dugc téng hop tir
menthol theo phuong phap da mo ta trong tai
liéu [2]. Dun héi luu dung dich ctiia A va phenyl
isothioxianat (ty 1¢ mol 1:1) trong etanol khoang
1 gid; sau khi 1am nguoi, loc 14y sdn pham 1-
(menthoxiaxetyl)-4-phenylthiosemicacbazit (B)
va két tinh lai trong etanol.

DPun hoéi lvu dung dich cta B véi NaOH 2 N

CeHsNCS

C10H190CH,GNHNH, =5 C1oH190CH,GNHNHENHCeHs " =" C1oH190CH>

w (B)
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trong 1 gid. Sau khi 1am ngudi, axit héa bing
HCl loang thu dugc 5-(menthoximetyl)-4-
phenyl-1,2,4-triazole-3-thion (C) (so do 1).

Pun hoi luu tdch nude hon hop cta C va etyl
cloroaxetat trong benzen c6 mat K,CO; khan.
Loc bd chdt ran, cdt dudi benzen va etyl
cloroaxetat du & 60 - 70°C/20 mmHg, san phdm
[5-(menthoximetyl)-4-phenyl-1,2,4-triazole-3-
ylsunfanyl]axetat (D) thu dugc dem st dung
ngay dé diéu ché [5-(menthoximetyl)-4-phenyl-
1,2,4-triazole-3-ylsunfanyl]axetohidrazit (E)
qua phan ting véi hidrazin hidrat (so do 2).

Ngung tu E vé6i cac andehit thom cho san
pham Ia cdc N-aryliden-5-[(menthoximetyl)-4-
phenyl-1,2,4-triazole-3-ylsunfanyl]axetohidrazit
(F,=10). C4c san phdm déu dugc két tinh lai nhiéu
lan trong dung moi thich hgp dén nhiét d6 noéng
chay 6n dinh.

Pho IR, UV (dung moi etanol), 'H-NMR,
P"C-NMR (dung moi DMSO) va MS ctia cdc hgp
chit khao sat dugc do tai Vién Khoa hoc va
Cong nghé Viét Nam.

N—NH
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2/ HCI [‘\j
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(C) CGH5 CGHS

R = C4gH19OCH, (menthoximetyl).

X= 4'CH3 (F1), 4'CH30 (Fz), 3'CH30 (Fs),
4-HO (F,), 2-HO (F5), 4-(CH3)oN (Fg),

4-ClI (F;), 4-Br (Fg), 4-NO5 (Fg), 3-NO, (511)02152

11 - KET QUA VA THAO LUAN

Tru6c hét néi vé tong hgp va xdc dinh ciu
tao ctia cac chat trung gian B, C, D, E. Do
phenyl isothioxianat c6 kha nang phan tng cao
nén phan dng tao thanh 1-(mentoxiaxetyl)-4-
phenyltiosemicacbazit (B) xay ra dé dang va cho
hiéu suat cao (~96%). Viéc déng vong ti€p theo
cling xay ra thuan loi. Cing véi su khac biét vé
nhiét do néng chay, su chuyén héa tir B thanh C
con dugc thdy qua phé IR cua ching: trén phd
ctia C khong con thdy xudt hién pic hap thu véi
cudng do manh & 1666 cm™ dic trung cho nhém
C=0, dong thoi dam pic hap thu dac trung cla
lien két N-H lai xuét hién & khoang 3400 cm™,
cao hon han pic N-H trong B (& 3163 + 3263
cm™). Diéu nay cho thdy vong triazole da dugc
tao thanh cting véi nguyén ti hidro trong nhém
N-H kha linh dong. Su linh dong ctia nguyén tu
H nay ciing ching to6 da c¢6 can bang thion S
thiol, twong tu nhu & cac hop chat 5-aryl-3-
mercapto-1,2,4-triazole ma mot s tai liéu [5, 6]
da mo ta. Phd khai luong cha C c¢6 pic v6i m/z =
345 phu hop v6i khai luong phan ta du kién.
Cic phé 'H-NMR va "C-NMR cua C mot lan
nita xadc nhan su tao thanh hgp chat nay, trong
dé6 proton trong nhém NH cho tin hiéu & truong
yéu (13,91 ppm), cac proton trong nhém phenyl
cho tin hiéu (5H) ¢ 7,14 + 7,58 ppm, cic proton
trong nhém mentoximetyl cho tin hi¢u (21H) &
0,47 + 4,49 ppm, cacbon trong nhém C=S va
C=N cho tin hiéu tuong ting & 168,29 va 149,34
ppm,...

Tiép tuc cho C phan ting véi etyl cloroaxetat

(D) CGH5 (E)

OHOYH%OX

X
RJQ }SCHZCNHN— @

CeHs (':1 10)

khi c6 mat K,CO,, ching t6i thu dugc san pham
& dang chat 16ng mau nau. Sau khi cat duéi dung
moi va etyl cloroaxetat & dp sudt thdp, san pham
thu duoc ¢6 diy du cac dac trung clia mot este
v6i cdc pic hdp thu tiéu biéu trén phé IR & 1743
cm™ (Veoo), 1601em™ (v thom), 2874 va 2953
cm” (Vey nO),... San pham nay duogc ding ngay
dé tong hop [5-(menthoximetyl)-4-phenyl-1,2,4-
triazole-3-ylsunfanyl]axetohidrazit (E) qua phan
ting v6i hidrazin hidrat. San phdm nhan dugc 1a
mot chat ran. Cing v6i cdc dic trung trén phd
IR v6i cac pic & 3404 cm™ (vyy), 3340 cm’
(Vaw)s 1663 cm™ (Ve_o),... phd MS ciing cho thay
day 1a hidrazit nhu du kié€n véi pic ion phan ti
mlz = 417. Mot s6 dit liéu vé téng hop va phd IR
clia cdc chét trung gian B, C, D, E duoc tém tét
o bang 1.

Céc hidrazit N-th€ (F,-,,) dugc téng hgp qua
phan ting ngung tu hidrazit E v6i mot s6 andehit
thom. Phé MS clia cac chat khao sat (Fg va F,)
déu ¢6 pic ion phan tlr (m/z = 583/585 va m/z =
550 tuong tng). Qua d6 c6 thé thay san phdm
mong muon da dugc tao ra (xem bang 2).

Ph6 héng ngoai cua cdc hidrazit N-th€ tong
hop dugc déu ¢6 céc cuc dai hap thu dic trung
cho céc lién két va cdc nhom nguyén ti du kién.
D6 12 vy (3163 + 3212 cm™); Ve pymom (3060 +
3103 cm™); Ve, (2852 + 2967 cm™); veo
(1666 = 1701 cm™); Ve pom VA Ven (1516 +
1614 cm™),... (xem bang 3). Khi chuyén ti
hidrazit sang hidrazit N-th€, pic hdp thu dac
trung cia nhém C=0 khong chi tiang vé tan s6
hép thu ma con tang ca vé cuong do hap thu
nita. Diéu nay c6 thé dugc giai thich 1a do anh
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hudng lién hop ctia hop phan cacbonyl vira ghép

vao.

Bdng 1: S6 liéu vé téng hop va phé IR ctia cdc chat trung gian

Hop © oC . Phé IR (v), cm™

chat | dmk) % | Vi (ﬂvlf);r};) Ve (N0) Voo | VeeeVA Vey
B | 129 (etanol) | 96 | 3263 | 3070 |2970 2920 2870 | 1666 | 1600 -
C | 140 (etanol) | 81 | ~3400 | 3096 |2952 2917 2867 - 11596 1578
D - 52 - 3068 | 2952 2910 2873 1743 | 1601 -
E | 134 (etanol) | 65 | 3340 | 3060 |2967 2910 2874 | 1663 | 1609 -

Bdng 2: So liéu vé téng

hop céc hidrazit N-th&

(0] 0 O 0
HC| X @ | % | MC| X o | %
F, 4-CH; |162 (etanol) 67 F, 4-(CH;),N |175 (etanol) 58
F, | 4-CH;O |[170 (etanol) 39 F, 4-Cl 174 (etanol+dioxan) | 63
F; | 3-CH;O |[165 (etanol) 42 Fy 4-Br 189 (etanol+dioxan) | 79
F, 4-HO |238 (dioxan) 86 F, 4-NO, 186 (etanol) 74
F; 2-HO |164 (etanol:dioxan) 79 F, 3-NO, 126 (etanol) 78

Bdng 3: Mot s6 dit lieu vé pho UV va IR clia céc hidrazit N-thé

Phé UV

Pho IR (v), cm™

chat |  nm/lge | L,nm/lge | vy (tﬁ‘é?m

Ve (nO) Ve=o Veee Va Ve

F, | 218/4,51 287/4,44 | 3168 3060

2952 2931 2860 1678 | 1604 1563

F, |219/4,33 | 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
F¢ | 235/3,70 | 346/3,95 | 3163 3070 | 2952 2927 2869 1666 | 1605 1529
F, - - 3175 3068 | 2960 2931 2867 1680 | 1608 1596
F; | 218/4,48 | 288/4,49 | 3168 | 3060 | 2953 2924 2852 1683 | 1597 1575
F, |218/4,32 | 289/4,37 | 3175 3096 | 2967 2931 2874 1677 | 1614 1516

T

o | 230/4,25 | 322/4,30 | 3212 | 3089

2960 2924 2867 1696 | 1596 1528

Trén phd tr ngoai cha céc hidrazit N-thé
téng hop dugc ¢6 it nhét 2 cuc dai hap thu manh
thuong thdy & cac hidrazit N-thé (xem bang 3).
Cuc dai c6 buéc séng ngin A, = 218 + 235 nm
(Ige = 3,70 + 4,55) it bi bién d6i khi thay d6i ban
chit cac nhoém thé trong hop phan cacbonyl, c6 1€
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ting v6i su chuyén mic nang lugng m-m* clia cdc
cromopho hgp phan trong phan tir. Cuc dai c6
budc soéng dai A, = 287 + 346 nm (Ige = 4,2 +
4,6) bién doi ro rét khi thay déi nhém theé X, nén
duoc coi la tGng véi budc chuyén m-m* cla
cromopho dai nhét trong phan tir. Cdc nhém ddy



electron (¢ < 0) déu 1am chuyén dich cuc dai
hép thu vé phia s6ng dai hon theo trat tu -CH;< -
OCH, < -OH < -N(CH,), vi déu lam tang chiéu
dai va do phan cuc cua cromopho chinh. Nhém -
NO, hiit electron (¢ > 0) & vi tri para ciing gay
hiéu Gng batocrom, c6 1€ do tang do phan cuc
ngugc chicu.

Khi phan tich phé NMR cua cac hidrazit N-
thé¢ tong hop dugc, ching toi coi mbi phan ti
gom 3 phan: khung mentan, doan mach hé véi
di vong va cidc vong benzen. Cic proton va
cacbon ctia khung menthan cho tin hiéu & viing
trudng manh nhat. Cdc tin hiéu nay déu xuit

hién trong khoang hep nén viéc quy két rat kho
khan, tuy nhién ching c¢6 su twong dong véi cac
tin hiéu cta cdc proton va cacbon trén khung
menthan trong hop chit N-arylidenmentho-
xiaxetohidrazit [3]. Vi thé€, c6 thé st dung
phuong phap phan tich tuong tu dé quy két céc
tin hiéu trong trudng hop nay. Chéng han, céc
tin hiéu ctia H’, H’, H'® Ia doublet, trong khi tin
hiéu cua cdc proton khac 1a multiplet; tin hiéu
cua C’ va H’ luon xudt hién & truong yéu nhét
do C’ lién két truc ti€p v6i oxi; tréen phd HMBC,
H’ ¢6 diém giao v6i C'"° con H'" c6 diém giao
v6i C%;... (két qua quy két & bang 4).

Bdng 4: Tin hiéu NMR cua khung menthan (3, ppm va J, Hz)

7
1
6 2

5

N—N
3
4 OCHZA/< )LS{Hzﬁ’NHN:CH*CGH4X
N

108 g | o
CeHs

HO:P X HI H2 H3 H4 H5 H6 H7 H8 H9 HI 0
chat

1.85 094 | 146 | 155 |0.81d 0.72d | 0.45d
Fp | 4-CH,O 123 sy | 296 | 0 | g1 | 072 | J=6,5 | 08 1270 | 1=5.5

1.85 094 | 146 | 155 |0.81d 0.72d | 0.45d
Fo [4-(CH)NT 1221 55 1 298 1y | 081 | 072 |1=6,5| %8 [1=7.0 | 126,5

1.1 099 | 1.51 | 1.60 |0.86d 0.77d | 0.50d
Fo| 4B | 128 | oo 1303 | 00 e 077 [ises | 172 | 150 | 1obs

1.85 146 | 154 |0.81d 0.71d | 0.45d
Fio | 3-NO, 1 123 1 sy | 298 10.94m) | o5 | 071 1265 | V07 1270|1265
F, | 4-CILO | 30.70 | 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 | 4745 | 22.55 | 33.85 | 22.06 | 24.56 | 20.75 | 15.71
F, | 3.NO, | 3072 | 39.10 | 77.55 | 4747 | 22.56 | 33.86 | 22.07 | 24.57 | 2028 | 15.72

Doi v6i doan mach hé va di vong triazole,
H'® ludn cho tin hiéu & trudng yéu nhat (11,33 +
11,98 ppm) trén phé 'H-NMR, thi dén 1a tin
hiéu ctia H"” (7,86 (8,53 ppm)). Trong khi do,
C15 ciing Iudn cho tin hiéu & trudong yéu nhat
trén phé 13C-NMR. H11 va H14 déu cho tin
hiéu & vung trudng trung binh (4,01 (4,59 ppm),
nhung trén phé HMBC H11 ¢6 diém giao véi
C3 con H14 c6 diém giao vé6i C15. Céc tin hiéu
cta C11 va Cl4 ciing dugc xac dinh vi ching
tao diém giao tuong tng véi H11 hay H14 trén

pho HSQC. D4u hiéu tao diém giao gitta 11H va
12C, gitta 14H vé6i 13C trén phé HMBC cho
phép xdc dinh dugc tin hiéu cua C12,13. Tin
hiéu ctia C17 dugc xdc dinh nho tao diém giao
v6i H17 trén phé HSQC. Két qua quy két duge
tém tat & bang 5.

Céc tin hiéu cia H21a (3H trong F2 va 6H
trong F6) & ving trudng manh c6 thé dé dang
nhan biét duoc. H21a lai tao diém giao v6i C21
trén phé HMBC, nén biét duoc tin hiéu cta C21.
Nhan thdy H17 c6 diém giao véi C18, C19,23 va
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C18 con c6 diém giao v6i H20,22 trén phé  dugc xé4c dinh nhd tao diém giao tuong ting véi
HMBC, tlr d6 x4c dinh duoc céc tin hiéu ctia C"* va H***trén phd HSQC.
C", C"¥*#, H**. C4c tin hiéu ctia H""* va C***

Bdng 5: Tin hiéu NMR cua b phan mach hé va di vong triazole (8, ppm)

N—N
11 12 13 14 15 16 17
C10H1gOCH2 S*CHQ*C“:*NH*N:CH*CGHLO(
N
|

O
CeHs
HO:P X Hll Hl4 H16 Hl7 Cll C12 C13 C14 CIS Cl7
chat
F, | 4-CH,O 436 4,03 11,49 | 7,94 | 58,73 | 152,95 | 150,97 | 34,81 | 162,93 | 143,65
4531443 | 11,57 | 8,12 34,94 | 168,09 | 146,94
F, [4-(CH;),N| 4,36 | 4,01 | 11,33 | 7,86 | 58,73 | 152,95 | 150,65 | 34,92 | 162,51 | 144,60
4,52 14,441 | 11,40 | 8,02 35,00 | 167,73 | 147,84
Fq 4-Br 442 14,12 | 11,75 | 8,04 | 58,73 | 152,97 | 150,78 | 34,71 | 163,34 | 142,57
4591451 |11,85| 8,23 34,86 | 168,44 | 145,77
F,, 3-NO, (4,36 |4,09 | 11,86 | 8,48 | 58,73 | 153,01 | 150,77 | 34,69 | 163,68 | 144,62
4,52 14,49 | 11,98 | 8,53 34,86 | 168,66 | 148,20
Bdng 6: Tin hiéu NMR cua cac vong benzen (8, ppm va J, Hz)
N—N 19 20 X
C10H1QOCH2J< )LSCHzcoNHNCHﬁ@m
N1 os 23 22
12b
12c
12d
oy 4-CH,0 4-(CH;),N 4-Br 3-NO,
Vl trl IH 13C lH 13C lH 13C IH 13C
12a - 132,86 - 132,88 - 132,85 - 132,89
12b 7,48 m 126,85 7,46 m 126,86 7,52 m 126,85 7,48 m 126,88
12¢ 7,59 m 129,64 7,60 m 129,54 7,65 m 129,67 7,59 m 129,69
12d 7,60 m 129,84 7,62 m 129,81 7,66 m 129,82 7,61 m 129,76
18 - 121,24 - 121,24 - 133,26 - 135,88
7,63d 7,49d 7,70 d
19 J=85 128,39 1290 128,10 J=55 128,80 8,32's 121,09
7,01d 6,73d 7,68 d
20 J=85 114,28 1290 111,73 J=55 131,76 - 148,20
21 - 160,57 - 151,44 i 8,25d
[21a] [3,81] [55,39] [2,96] [39,10] 123,23 J=8,5 124,22
7,01d 6,73d 7,68 d
22 J=85 114,32 1290 111,72 J=55 131,76 7,74 m 130,39
7,63d 7,49 d 7,70 d 8,12d
23 J=85 128,39 1290 128,10 J=55 128,80 J=75 133,21

D6i v6i nhém phenyl, ¢6 thé xdc dinh ngay  dugc tin hiéu cia C'** khong chi vi tin hiéu nay
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xudt hién ¢ trudong yéu nhat (C'** lién két truc
ti€p v6i nitd) so voi cac tin hiéu cua cac nguyén
tlr cacbon coOn lai ma con vi né khong tao diém
giao tuong ung trén phé HSQC. Trén phd
HMBC, C'* ¢6 diém giao v6i H'*, ngoai ra H'*
con ¢6 diém giao véi C' va C* nita. St dung
pho HSQC, ta xéc dinh ngay dugc tin hiéu cla
C'*; bén canh d6 C' tao tin hiéu giao véi H'®
(2H) con C'™ tao tin hiéu giao v6i H'** (1H) nén
cling phan biét dugc H' véi H™ va C'™ véi
C"™. Két qua quy két dugc biéu dién & bang 6.
Mot s6 hop chat téng hop duoc (C, E, F, va F)
da dugc tham do hoat tinh khang vi sinh vat doi
v6i cdc ching: vi khudn Gram (-): E. coli, P.
aeruginosa; vi khuian Gram (+): B. subtillis, S.
aureus; ndm moc: Asp. Niger, F. oxysporum,
ndm men: C. albicans, S. cerevisiae. Két qua
cho thay hgp chat dang thion (C) cé hoat tinh
khang vi sinh vat t6t hon so véi cac hidrazit N-
the¢ (F, va F,), trong d6 kha niang khdng khuin
thuong thé hién manh nhat d6i véi khuén E.
coli. Khong c6 hop chat nao c6 kha nang khang
ndm men C. albicans.

IV - KET LUAN

1. ba tong hop duoc 14 hop chat bao gom 1-
(menthoxiaxetyl)-4-phenylthiosemicacbazit; 5-
(menthoximetyl)-4-phenyl-1,2.4-triazole-3-
thion; etyl este, hidrazit va hidrazit N-thé clia
axit [5-(menthoximetyl)-4-phenyl-1,2,4-
triazole-3-ylsunfanyl]axetic. Tat ca cac hop chat
téng hop duoc déu chua thay trong cic tai liéu
tham khao. Bon chat trong d6 da dugc tham do
hoat tinh khdng khuén, khang nam.

2. ba xac dinh céu tao clia cac hop chéat téng
hop duoc biang céc phuong phip phé UV, IR,
'H-NMR, “C-NMR, HSQC va HMBC va MS.

Cong trinh nay duoc su ho tro vé kinh phi
ctia Chuong trinh nghién citu co bdn trong linh
vige Khoa hoc tw nhién.
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