TAP CHi KHOA HQC TRUONG PAI HQC HONG PUC - SO 45.2019

TONG HQP VA CAU TRUC CUA MQT SO CHAT MAU AZO TU
ANETOL TRONG TINH DAU HOI
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TOM TAT

Tir anetol, thanh phdn chinh trong tinh dau héi di tong hop dwoc chat chia khda
4-metoxi-3-(3-metylfuroxan-4-yl) phenylamin. Phan ung cua 4-metoxi-3-(3-metylfuroxan-4-yl)
phenylamin voi cac phenol va amin thom da diroc thuc hién. Céu triic ciia bon hop chdt mau
azo méi dwoc xdc dinh bang cdc phé IR, 'H-NMR, C-NMR, HMBC, HSOC and MS.

Tt khéa: Azo, furoxan, anetol, 4-metoxi-3-(3-metylfuroxan-4-yl)phenylamin.

1.PAT VAN BE

Nghién ctru cac hop chat di vong téng hop tir cac hop chét dong vong c6 trong tinh dau
thuc vt ciia nude ta 1a moét huéng nghién ctu Iy thi. Tir d6 ¢6 thé tao ra nhitng hop chat méi
phdi hop phan di vong véi tinh d& dung nap cua hop phan ddng vong tir tinh dau thuc vat, do
d6 hy vong tim ra nhiing hop chat ¢é Gng dung trong y duge. Cac hop chit chira di vong
furoxan (1,2,5-oxadiazole-2-oxide) thé hién hoat tinh sinh hoc rét phong phti nhu khang khuén,
khang ki sinh tring, (rc ché mién dich gay dot bién, chdng ung thu. Dahong Li va cong sy [3]
da tong hop diy chat gin két vong furoxan vdi hop chat loai phenylsunfunyl, két qua thur
nghiém trén 4 dong ung thu ngudi cho thdy hop chit thé hién hoat tinh manh nhat dat gia tri
ICso d6i v6i té bao ung thu K562 ¢ nong d6 1,82 pM, dbi voi MGC-803 & 1,81 uM, déi véi
Bel-7402 & 0,86 pM. Mot s chét ¢6 tac dung ddi voi hé thdng than kinh diéu khién co giin
mach mau, ¢ trién vong trong diéu tri tim mach [2]. Nhom tac gia cling da chi ra mot chét
mau azo chtra di vong furoxan thé hién hoat tinh cao ddi v&i Gr+ S.aureus & néng do 12,5
ng/mL [5]. Ngoai ra, cac hop chit mau azo chtra di vong furoxan ciing thé hién hoat tinh
chéng oxi hda, chéng vi tring higu qué [6]. Trén thé gidi c6 rat it nghién ciu tong hop loai hop
chit nay tir cac tinh dau thyc vét. Tuy nhién trong nude da cé nhiéu hop chat azo chira di vong
furoxan (1,2,5-oxadiazole-2-oxide) tong hop tir cac thanh phan chinh trong tinh dau thyc vat
nhu eugenol trong tinh dau hwong nhu, anetol trong tinh dau hoi di dugc cong bo trong cac
cong trinh [4, 5]. Trong cong trinh nay ching t6i trinh bay két qua nghién ciru tong hop, cdu
tric, tinh chét ciia mot sd chat mau azo chira di vong furoxan ttr anetol trong tinh dau hoi.

2. THUC NGHIEM
2.1. Téng hep 4-metoxi-3-(3-metylfuroxan-4-yl)phenylamin

4-metoxi-3-(3-metylfuroxan-4-yl)phenylamin (A) dugc tong hop tir anetol trong tinh
dau hdi theo [1] dugc thé hién theo so d6 1.

123 Khoa Khoa hoc T nhién, T ruong Dai hoc Héng Puic
! Phong Quan Iy Khoa hoc va Cong nghé, Triong Pai hoc Hong Pirc
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OCHj; OCH,4
OCH; OCHz
NaNOZ/CHqCOOH HNO@/HZSO4d N02 Na2S204/OH
CH;COOH, t°
\
N \

Anetol N

So d6 1. Quy trinh téng h(_)’p chit A tir anetol

Phan tng dau, san phdm chira vong furoxan tir anetol duoc nhian dang qua phod
'"H-NMR. Chit amin A dugc nhin dang qua nhiét d§ nong chay va phé IR.

2.2. Tong hop cic hop chat mau azo 1+4

Quy trinh tong hop céc chat mau azo dugc thyc hién theo [5] nhu sau:

Cho Immol amin A, 3ml HCI 3M, vao binh cau dung tich 50ml khudy manh déng thoi
lam lanh bang hdn hop da + mudi (nhiét d6 < 5°C) dé amin tan hét. Nho tir tir 1ml dung dich
NaNO; IM dugc dung dich mau vang twoi, gitt nhiét d6 trong khoang 0 - 5°C. Cho tir tir
dung dich thu dugc vao dung dich chra 1,1 mmol phenol (amin) thom trong 3ml NaOH
(CH;COOH) 1,5M va khudy manh & 0 - 5°C trong 2h, loc két tia, rira nhiéu lin bang nudc,
1am kho, két tinh lai trong dung méi thich hop thu duoc 4 chat méi tir A theo so d6 2.

OCH3 OCH, OCH,
N=N-ArX
NaNO2/HCl Phenol, Amin

AN
\ N

N_

/

Diazoni 1-4

-ArX: 2-NO,-4-HOC¢H3-; 4-(CH3),NCgHa-; 2-CH;3-4-HOCgH3-; 2-HO-5-CH3;COC6H3-.
So @6 2. Quy trinh tong hop chit mau azo
Tinh chét vat li cta cac hop chat duoc thé hién & bang 1.
2.3. Nghién ciru cAu triic va tinh chét

Nhiét do nong chay cua céac chat duoc do trén may Gallemkamp tai B0 mon Hoa,
khoa Khoa hoc Ty nhién, Truong Pai hoc Héng Pirc. Phd IR do trén may IMPACT 410
Nicolet, ép vién v6i KBr, phd NMR duoc do trong de-DMSO, may Brucker Avance 500
MHz, tai Vién Hoa hoc thudc Vién Han 1am Khoa hoc va Cong nghé¢ Viét Nam. Hoat tinh
khéng vi sinh vat kiém dinh va doc tinh té bao duoc thir tai Vién Héa hoc Hop chat thién
nhién - Vién Han 1am Khoa hoc va Cong nghé¢ Viét Nam.

3. KET QUA VA THAO LUAN

Céc chat mau azo tao ra A duoc liét ké & bang 1. Cac chét déu c6 dang tinh thé hinh
kim, tan dugc trong cac dung méi hitu co thong thudng, hdu nhu khong tan trong nude.
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Bing 1. Tinh chit vat Iy ciia cdc chit mau azo 1+4

Chat phan tng San Dung méi Dang t° nc, [Hiéu suat,
vGi A pham ket tinh bé ngoai °C %
. . _ Tinh thé mau
m-Nitrophenol 1 | Etanol:dioxan = 1:1 . 4 205 80
do dam
. - . _ +..| Tinh thé nho,| 168,
Dimetylanilin 2 | Etanol:dioxan = 1:1 mau lue nhat| 169 80
m-Crezol 3 Etanol Tmh‘ the nho,) 224, 75
mau cam 225
p-Hidroxiaxctophenon | 4 | Etanol:dioxan = 1:1| 1102 the nho, | g, 70
mau do

Phan tng tao hop chit mau azo cho hiéu suit cao va xay ra kha d& dang véi ciu tir
diazoni dong vai trd 14 electronphin tdn cong vao cau ta ghép la cac phenol hay amin la
nhitng hop chét giau electron. Tuy nhién diazoni tao thanh rat kém bén véi nhiét nén phai
thuc hién trong diéu kién nhiét do thép 0 - 5°C cho dén khi mudi diazoni tin cong vao nhan
thom. Trén pho IR cia cic chét thu dugc khong con van dao dong hoa tri va van dao dong
bién dang cua nhém NH, chimg t6 nhom niy da chuyén héa thanh nhém azo. Phé IR cia
cic cac chit azo cho théy cac van dao dong hoa tri H-O, H-N, H-C,,, H-Cyom, C=C,
C=N... déu thé hién 1o trén phé. Céc dao dong cu thé duoc thé hién & bang 2.

Biang 2. Tin hiéu tir phé IR (cm™)

San phém VoH VC-H (thom) VC-H (no) Vc=N, Vc=c, VN=N VONO
1 3200-3550 3010, 3070 2956 1602, 1528, 1494 1381, 1271
2 3500 3169, 3001 2944 1607,1590, 1468 | 1433, 1311
3 3200-3500 3150, 3085 2950 1605, 1560, 1470| 1360, 1268
4 3300-3550 3010 2907 1599, 1574, 1521 1373

Véi cac chat phan ung 1 phenol va amin c6 nhém thé & vi tri o-, hay p- thi tdc nhin
electrophin tin cong vao cac vi tri p-, hay o- con lai gidu e. Tuy nhién véi nhitng ciu tir
ghép c6 nhém thé & vi tri m- thi nhan electrophin c6 thé tin cong vao cac vi tri p- hoic o-.
Nhém téc gia [5] di cho thay khi cdu tir ghép c6 nhém thé & vi tri m- thi nhan electrophin
s& tAn cong vao vi tri p-. D& chung t6 didu nay, ching t6i da két hop phan tich phd 'H-
NMR, "*C-NMR, HMBC va HSQC ctia 3. Phd HMBC ciia 3 dugc trinh bay ¢ hinh 1.
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Hinh 1. Phé HMBC ciia 3

Trén phd 'H-NMR va *C-NMR cuia 3 cac tin hiéu H10/C10, H17/C17, H7/C7 d& dang
dugc quy két vi chiing thudc trudng manh twong tng véi ba van dbi xtmg al, a2, a3 . Trong
do, tin hiéu cua H7(4,032 ppm) & truong manh hon do H7 lién két trire tiép véi nguyén tir O
va c6 mot pic giao duy nhit v6i C1 ¢ 156,72 ppm. Hai tin hiéu H17 va H10 dwoc phan biét
nho cic van giao clia ching trén phé HMBC, H10 duoc xac dinh ¢ (2,31 ppm) ¢6 hai vin
giao v6i C8 (twong tac qua 3 lién két) va C9 (twong tac qua 2 lién két), qua d6 ciing xdc
dinh dugc tin hiéu cia C9 & 112,97 ppm do C9 khong con van giao nao khac. Trén hinh
phé HMBC cho thay ngoai van d6i xing a2, C17 chi c6 mét van giao duy nhat a4 d6 la
trong tac qua 3 lién két voi H13, con C10 khong cé van giao nao khac. Nhu vay, nhom
azo chi c6 thé dinh vao vi tri p- 50 v&1 —OH va m- so v&1 nhom —CHj. Tu tin hi€u cua HI3
6 6,789 ppm (d; J=2,5 Hz) xé4c dinh dugc tin hiéu cua C13 & 117,05 ppm (trén phd
HSQC), C15 & 114,02 ppm (c6 1 van giao duy nhat trén HMBC), C11 & 143,75 ppm (c6
hai van giao v&i H13 va H15) va H15 ¢ 6,717 ppm (dd; J=9 vaJ= 2,5 Hz). Tuong tu, hai
tin hidu H3 va H5 duogc xac dinh qua pic giao véi C8 va C1. Trén phd 'H-NMR xéc dinh
dugc tin hiéu ciua H5 ¢ 7,858ppm (dd; J=8,5 va J= 2,5 Hz) do c6 tuong tac o- va m-, con
tin hiéu ciia H3 & 7,85ppm (d; J=2 Hz), két hop phd HSQC xac dinh dugce tin hidu cua C3
va C5. Pé phan biét H6 va H16, chung ti dua vao cac van giao trén phd HMBC, trong do
H16 ¢6 hai van giao vgi C12 va Cl14, van giao ¢ 7,552/141,11 chi ra tin hi¢u cia H16/C12
con ¢6 vét mo thé hién sy tuwong tic cua H16 voi Cl1 qua hai twong tic. Van giao 6
7,552/161,09 chi ra tin hi¢u cua C14 cling 1a phu hop véi d chuyén dich héa hoc cao nhit
do C14 lién két tryc tiép voi OH. Con lai 1a tin hiéu ciia H6 ¢6 hai van giao véi C4 va C2,
chung t6i xac dinh tin hiéu ciia C2 & 142,10 ppm va tin hiéu cua C4 & 118,66 ppm. Diéu
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nay duoc giai thich 1a do C4 trong cac hop chit azo tong hop duoc khong thay déi so véi
trong amin ban dau, con C2 thi tir lién két v6i nhém NH, c¢6 hiéu ung +C sang lién két voi
nhém azo —N=N- c6 hiéu tng —C nén d6 chuyén dich hda hoc ting.

Al-DMSO-HEQC Al-DMS0-HEQCD
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Hinh 2. Phé HSQC cia 3

Phan tich tuong tu chung t61 da chi ra dugc céc tin hi¢u cua 1H va 13C cua cac chét
1,2,4 thé hién & bang 3,4,5. Pé d& theo dbi chung tdi chia hop chit azo thanh hai hop phan
1a hop phan amin (khung ciia amin khi chua diazoni hoa), hop phan azo la khung ctia amin
va phenol thom ghép vao. Bang 3 1a tin hiéu 'H-NMR hop phan amin va bang 4 1a tin hiéu
"H-NMR hop phan azo ctia cac hop chat méi tong hop dugc.

Bing 3. Tin hiéu '"H NMR hop phin amin cac hop chit azo tix A, 5 (ppm), J (Hz)

XArN=N 2 3
N~
MeO ! 4 ?
7 8\=N—0
6 5 9
10M
KH H3 H5 Hé6 H7 H10
A 7,06 d; J2 6,90 dd; J8.,5;2 6,96 d; J8.,0 3,835 2,28 s
1 7,754 d; J2 7,959 dd; J8,5;2,5 7,519d;J8,5 | 4,067 s 2,298 s
2 7,85d;J2 7,78 dd J8,5;2,5 7,42 d; J9 4,02 s 2,31s
3 7,83 d; J2 7,858 dd; J8,5;2,5 | 7,550d;J8,5 | 4,032s 2,31s
4 8,135d; 2 7,951 dd; J8.,5:;2,0 7,53 d; J8.5 4,09 s 2,32s

Tir tin hiéu phd 'H-NMR cta céc hop chét azo da phan tich & trén cho thdy d6 chuyén
dich héa hoc cua céc proton ciia hgp phan amin cta cic hop chét azo tong hop duoc déu
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tang so voi do chuyén dich hoa hoc cia cac proton trong amin A. Diéu niy cé thé giai thich
13 do nhém amin ¢6 hiéu ung +C di chuyén thianh nhém azo -N=N- ¢6 hiéu uing -C.

Biang 4. Tin hiéu "H-NMR he¢p phin azo ciia cic hgp chit azo, § (ppm), J (Hz)

KH Ar H12 H13 H14 H15 H16 H17 | HI18
NO,
. — 7,392d; 7,205dd; | 7,717d;
HO— 1 ) J2,5 ) J9;2,5 J9 i i
15
12 13 17
1 CHy | 7,78d;| 6,84d; 6,84d; 7,78d;
2 CH, J9.5 9.5 - J9.5 9.5 3,07s | 3,07s
16 15 18
H3017 13
3 12 14 i 6,789d; i 6,717dd; | 7,552d; 2 61s i
11 OH J2,5 J9,2,5 J9 ’
16 15
" HO
WA 7.16d; |8,02dd:; 8,372d:;
4 © | BS |U8525| 72,5 S

Viéc phan tich phé *C-NMR cua 1-4 chu yéu dya vao phan tich phd HMBC va
HSQC. Qua d6 chi ra chinh xac tin hiéu cta ting C. Tin hiéu C-NMR cua cac chat 1-4
duogc chi ra trong bang 5.

Bang 5. Tin hi¢u C-NMR ciia cac hop chat azo; 5(ppm)

KO Cl C3 C5 C7 C9 Cll Cl3 CI5 C17
C2 C4 Cé6 C8 C10 CI12 Cl4 Clé6 Cl18

A | 148,77 | 111,9 | 116,0 | 55,65 | 113,0
138,7 | 119,0 | 110,7 | 157,8 |94

1 | 158,43 | 114,55 | 132,03 | 56,55 | 112,94 | 136,34 | 109,87 | 118,80
141,35 | 119,96 | 115,70 | 156,46 | 8,96 150,14 |1 161,04 | 119,54

) 157,48 | 115,26 | 129,67 | 56,27 | 112,96 | 143,08 | 111,50 | 111,50 | 40,00
142,04 | 118,61 | 113,85 | 156,84 | 8,99 125,07 | 152,65 | 125,07 | 40,00

3 157,79 | 115,83 | 130,30 | 56,35 | 112,97 | 143,75 | 117,05 | 114,02 | 17,28
142,10 | 118,66 | 114,11 | 156,72 | 8,98 141,11 | 161,09 | 117,30

4 157,22 | 114,16 | 129,20 | 56,51 | 112,29 | 137,34 | 118,18 | 132,83 | 195,37
139,23 | 118,88 | 115,22 | 156,10 | 8,5 157,62 | 127,47 | 132,02 | 25,91

Nhin vao bang phé BC-NMR cuia cac hop chét azo cho théy do chuyén dich cua C1, C2,
C3 va C5 6 cac azo téng hop dugc cao hon so vdi do chuyén dich cua C1, C2, C3vaC5 ¢
amin A, Diéu nay c6 thé giai thich 1 do nhém NH, diy electron con nhém azo hut electron.

Phd ESI MS cua 3, 4 déu xuét hién pic ion gia phéan tir cho thdy céc chét tong hop
dugc c6 khodi lugng phan tir ding véi khdi luong cia cong thice dy doan (bang 6).
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Hinh 3. Pho EMS [M+H]"va EMS [M-H] ciia hop chat 3
Bang 6. Két qua phan tich phé ESI MS ciia céc azo

. A . -MS [M-H] ; +MS [M+H]";
STT| Céng thic phan tir| M tinh
Ong thte phan Hr T /s (cuomg do %) m/s (cudng do %)
3 CrH,00:N; 340 338,9 (100) 341 (100)
3 Crall1405Ns 363 366,9 (100) 369 (100)

Trong 4 chét tong hop duoc ching toi 14y 3 chit Al, A3, A3 1am mau thir nghiém
hoat tinh khéng vi sinh vat kiém dinh. Két qua dugc thé hién trong bang 7.

Biang 7. Két qué thir hoat tinh khang vi sinh vat kiém dinh ciia cic hop chét azo

| Gia tri ICsy d6i v6i cac chung (ug/ml)

X Vi khuan G(-) Vi khuan G(+) Nam men
Nong do
A 5 <
Char | KH | davcia ) 2 . E 2
mau mau .9 2 = = - =
(ng/ml) | 2 = 2 = g z 3
5 s 8| 5] & | 8| =
%2 5] o M - v ®)
1 A2 50 >128 | >128 | >128 | >128 >128 >128 >128
A3 50 >128 | >128 | >128 | >128 >128 >128 >128
3 Al 50 >128 | >128 | >128 | >128 >128 >128 >128

Két qua cho thiy ba mau thir cia cac chit 1,2,3 déu khong thé hién hoat tinh tc ché
vi sinh vét kiém dinh ¢ nong do 128pg/ml.

4. KET LUAN

Tir anetol, hop phan chinh trong tinh du hoi, bang chudi phan tng thich hop, ching
t6i dd thu duoc 4 hop chit azo méi ¢6 chira di vong furoxan. Pa phan tich phé IR, 'H-
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NMR, "“C-NMR, HMBC, HSQC va MS dé xac dinh cAu trac cua bdn hop chit azo méi.
Tir 4 hop chat méi, da tham do hoat tinh sinh hoc ctia 3 chat nhung khong c6 chat nao thé
hién hoat tinh khang vi sinh vat kiém dinh ¢ nong d6 128pg/ml.
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SYNTHESIS AND STRUCTURE OF SOME AZO COLORS FROM
ANETHOLE IN ANISE ESSENTIAL OIL

Le Thi Hoa, Trinh Thi Huan, Nguyen Thi Huong, Vu Thi Ha Mai

ABSTRACT

From anethole, the main component of Hoi oil has synthesized 4-methoxy-3-(3-
methylfuroxan-4-yl)phenylamine key. Reactions of 4-methoxy-3-(3-methylfuroxan-4-yl)
phenylamine with aromatic phenol and aromatic amine were examined. The structure of four
new azo compounds was determine by IR, TH.NMR, C-NMR, HMBC, HSQC and MS
spectroscopy.

Keywords: Azo, furoxan, anethole, 4-methoxy-3-(3-methylfuroxan-4-yl)phenylamine.
Ngay ndp bai: 18/4/2019; Ngay giei phan bién: 22/4/2019; Ngay duyét dang. 6/8/2019.
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