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SUMMARY

SYNTHESIS, STRUCTURE AND BIOLOGICAL ACTIVITY OF SOMECOLOR AZO
COMPOUNDS SERIESATTACHED TO HETEROCYCLIC FUROXAN
FROM EUGENOL, THE MAIN COMPONENT OF OCUMUM SANCTUM L. OIL

Tue 4,5-dimetoxi-2-(3-metylfuran-4-yl)phenylamine, dem diazoni hoa sau do ghép voi cac amin va phenol

thom tao thanh 8 hop chat azo. Céu tric ciia cde hop chat nay diege cde dinh bang cdc phwong phdp phé IR,
'H NMR, 3C NMR, HSOC, HMBC. Bi thir hoat tinh khdng vi sinh vit kiém dinh ciia 3 hop cht.
Fom 4, 5-dimethoxy-2-(3-methylfuroxan-4-yl)phenylamine, diazonium and followed by pairing with

aromatic amines and phenols to obtain 8 azo compounds. These compounds have been measuredby IR,
'H RRN, 3C NMR, HSQC, HMBC to determine their structuresand. The antimicrobial activity of 3

compounds was tested.

1. MO PAU

Dan xuét cua furoxan tir lau da duoc nhiéu nha
hoa dugc quan tdm vi chiing c6 hoat tinh sinh
hoc rong. Pac biét chung dugc chu v boi kha
ning giai phong NO trong diéu kién sinh li
gidng nhu glixerol trinitrat hay natri nitropruside
da duoc s dung trong diéu tri bénh tim mach.
Co ché cua su tiét NO cia hop chét loai furoxan
da duoc nghién ctu. Téac gia cong trinh [1, 2].
Chung con thé hién hoat tinh khang té bao ung
thu da duogc téng hop va nghién ctru trong cong
trinh [3], hoat tinh chong virut HIV cong bb &
cong trinh [4]. Hoat tinh khang nam, khéng
khuén, anti-parasitic, mutagenic,
immunosuppessive ctia hop chat loai furoxan
cling dugc ghi nhan trong cac tai liu [5].

Trong xa hoi hién dai nhu ciu sir dung cac chét
mau rat da dang, cac hop chét mau duoc st dung
nhiéu trong céng nghiép nhu cong nghiép dét,
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cong nghiép thuc pham, dugc pham. ... Hop chat
mau azo 1a mdt trong nhitng hop chat mau quan
trong trong cac hop chat mau dugc st dung trong
cong nghiép. Hop chat mau azo c6 nhiéu hoat
tinh sinh hoc nhu & cong trinh [6, 7] d& cong bd
mot s6 hop chat mudi azo-azometin chira N-
ankylpiridinium va mét sd hop chat mau azo
chua bis-ankyl 1,3,4-oxadiazole c¢6 kha nang
chdng 6xi héa va khang khuan. Trong cong trinh
trude [8] chung t6i mdi bude dau cong bd mot
vai hop chit mau azo téng hop duoc, trong cong
trinh nay ching toi tiét tuc cong bd thém 8 chit
mau azo moi va co thir hoat tinh sinh hoc khang
vi sinh kiém dinh mét s6 mau.

2. THUC NGHIEM

- Téng hop: 4,5-dimetoxy-2-(3-metylfuroxan-4-
yl)phenylamin (A3) dugc tong hop tir eugenol
trong tinh diu huong nhu theo [9] thé hién qua so
do 1:



OMe

OMe OMe MeO
@ MeO MeO Na,S;0,/NaOH
) Me;,SO4/NaOH \eO NaNO,/AcOH HNO3/H,SO4/t°
- NO, NH,
2) NaOH/EtOHt y N7 D—Me
CHy-CH=CH, N7 Me N e 0N
CH=CH-CH, o- 0- o
(Eugenol) (A1) (A2) (A3)
So do 1: Tong hop hop chat 4,5-dimetoxy-2-(3-metylfiroxan-4-yl)phenylamin
- Téong hop cic hop chit mau azo tir A3 (amin) thom, cho tiép vao 3ml NaOH
Giai dogn 1 (diazoni hoa) (CH;COOH) 1,5M khudy manh rdi 1am lanh
Cho 1mmol A3 véo binh cau dung tich 50ml, hén hop nude da va mudi an thu duge dung dich 2.
cho tiép 3ml HCI 3M, khudy manh dong thoi Vira khudy dung dich 2 trong diéu kién lam
lam lanh bang hdn hop da + mudi (nhiét d6 < lanh vira cho tir tir dung dich 1 vao dung dich
5°C) dé amin tan hét. Vira khudy vira nho tir tir 2. Trong qué trinh phan tng ghép can duy tri
Iml dung dich NaNO, 1M dugc dung dich moi truong cta hdn hop phan tmg 1a bazo pH
mau vang tuoi. Kiém tra qua trinh diazoni hoa = 8,5 + 9 (axit yéu pH = 5 + 7) khudy hdn hop
bang dung dich KI + hd tinh bot, néu khong phan ung thém 30 phiat. Pun néng hén hop
xudt hién mau xanh can cho thém NaNO, cho phan Gng trén ndi cach thuy & 60°C trong 10
dén khi xuét hién vét xanh thAm. Trong qua phut. Bé ngudi hdn hop, loc két tia, rira nhidu
trinh khudy ludn giir nhiét d6 trong khoang 0 — lan bang nudc, 1am kho, két tinh lai trong dung
5°C. moi thich hop thu duoc 8 chit méi tir A3. Cac
Giai doan 2 (phan vng ghép) mo ta bé ngoai va nhiét d6 nong chay thé hién
Cho viao binh ciu khac 1,1 mmol phenol o bang 1.
OMe
OMe MeO
MeO
NH NaNO2/HCI NG-:)N 2. Amin, phenol N=NArXx
2
N7 —Me N™ Jr—Me N\O/_/ Me
0N 0No Mo
(A3) Diazoni (AH1 -AH7)
-ArX: 2-HO-5-CH;CsH3-, 2-HO-5-CIC¢H3-, 2- ddc tinh té bao duoc thir tai Vién Hoa hoc hop
NO,-4-HOC¢H3-, 4-HOC,oHg-, 3-CHO-4- chét thién nhién Vién Khoa hoc va Cong nghé
OHC,oHs-, 3-COOH-4-HOCoHs-, 4-HOCgHs- Viét nam.
Nghién citu cdu triic va tinh chit 3. KET QUA VA THAO LUAN
Nhiét d6 néng chay cua cac chat duoc do trén Viéc chuyén hoa tir eugenol theo so d6 1 thanh
may Gallemkamp tai B mén Hoéa, Khoa Khoa hop chat 4,5-dimetoxi-2-(3-metylfuroxan-4-
hoc Tu nhién, Truong Pai hoc Hong Pirc. Phd yl)phenylamin (A3) di dwgc ching toi tong
IR do trén may IMPACT 410 Nicolet, ép vién hop va di cong bd ¢ cong trinh [9]. Tir amin
v6i KBr, phé NMR duoc do trong ds-DMSO, A3 chung t6i da diazoni hoa (¢ 0-5°C) rdi ghép
may Brucker Avance 500 MHz, tai Vién Hoa véi cac phenol thom va amin thom tao ra cac
hoc thugc Vién Khoa hoc va Cong nghé Viét hop chit mau azo, két qua tong hop duogc thé
Nam. Hoat tinh khang vi sinh vat kiém dinh va hién & bang 1. Tir bang sb liéu cho thdy cac
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hop chit mau tong hop duoc co hiéu suit

tuong ddi cao. Piéu nay 1a do phan tmg ghép 1a

phan tmg thé electrophin (mudi diazoni 1a tac

nhéin E*) tan cdng vao vong thom cua cac amin

thom va phenol thom déu 1a hop chét giau

electron.

Bdng 1. Mot s tinh chat vét Iy ciia cdc hop chat mau azo tong hop dwoc

Ky hiéu Dung moi két tinh Hinh dang, mau sac Tnc (°C) Hiéu suat
HA1 Ancol : dioxan=1:1 Tinh thé nho, mau vang nau 175-176 54
HA2 Ancol Tinh thé nho, mau vang nau 195-196 45
HA3 Ancol Tinh thé nho, mau do 210-211 87
HA4 bioxan Tinh thé nho, mau do dam 254-155 71
HAS5 bioxan Tinh thé nho, mau do 214-215 75
HA6 Etanol: nudc = 1:1 Tinh thé nho, mau vang nau 187-188 82
HA7 Etanol: nudc = 1:1 Tinh thé nho, mau vang 174 - 175°C. 73
HAS dioxan : nudc =1:1 Tinh thé nho, mau do 188 - 189°C. 85

Pho IR ctia cic cac chat azo cho thiy cac van dao
dong hoa tri H-O, H-N, H-Cpo, H-Cpiom, C=C,

C=N....déu thé hién rd trén phé. Cac dao dong cu
thé duoc thé hién & bang 2.

Bdng 2 Mot s6 van hdp thu chinh trén phé IR va pic ion gia phan tir [M + HJ* ciia azo
K/h

VOH VC-H (thom) VC-H (no) VC=N, Vc=C VONO
HA1 3200-3600 3010, 3050 2942 1601, 1489, 1451 1358, 1270
HA2 3200-3550 3010, 3070 2956 1602, 1528, 1494 1381, 1271
HA3 3247-3600 3010, 3050 2970 1622, 1599, 1488 1360, 1268
HA4 3200-3600 3010, 3000 2947 1681, 1599, 1499 1383, 1272
HAS 3301-3432 3010, 3070 2964 1643, 1597, 1494 1367, 1266
HA6 3241-3506 3030, 3070 2926 1608, 1597, 1478 1347, 1264
HA7 3200-3500 3050 2951 1608, 1573, 1482 1358, 1263
HAS - 3100 2922 1663, 1596, 1441 1368, 1257

Céc tin hiéu phd H' NMR cua 8 hop chit mau azo dugc trinh bay & bang 3.

Bdng 3.Tin hiéu 'H NMR ciia hop phan amin cdc hop chat

azo; J, Hz
H H HI HI2 Hl4 HI HI
< N 3 7a 0 6 8
H6 H7b OH HI3 HI5 H17 HI9
A3 - 6,81 s 375s | 2,17s - - - -
6,50 s 3.67s | 534s - - - -
, OH 734 s 395s | 224s - 722d | 730d -
’ 7,55s 393s | 10,57s | 6,94d | J=1,5; | I=15 -
HAL I\ 1=85| 80 | 2.02s
15 16
H,C -
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< N H3 H7a H10 H12 H14 H16 HI8
H6 H7b OH H13 HI15 H17 H19
. OH 735s | 3,95s | 2,01s - 742d | 7,30d -
HAD } \ 7,78 s 394s | 10,74s | 7,1d | J=25 | J=25 -
—/"" J=9 9,5 -
Cl -
L NOy [ 7335 | 393s | 1995 - - 7,29 -
12 755 392s | 334s | 829 | 7.89dd | 1=9,0 -
HA3 | Ho— o 1=25| J=25;
15 16 9,0
s HO
_— " 2 737s | 396s | 2.04s | 1'5 q Ji’j%‘_ldz - 2,50
s 16 780s | 3,94s | 8,00s | 7 18,01s -
H,coC J=7,0 -
8,72m | 9,14d | 7,76d
721s | 3,97s | 1,98s |7,57dd| J=8,5 | J=8,5 -
HAS 7,62s | 3.81s - 1=3,5; - - -
8,0
722s | 3,90s | 1,96s | 7,93 - 7,53 br.s -
HAG 03 7,46 s 3,88 s 10,07 brs | 6,48 br.s - -
11 2 IC?)IE_‘IO br.s -
15 14 o 726s | 3,92s | 1,98s | 8,19d; - 7,57d
HA7 3 749s | 3,90s - J=2,5 | 6,73dd | J=9,0; -
1175 1C3§)OH - J=9,0; 2,5. -
2,5 -
1615 725s | 391s | 1,96s | 7,63d; - 7,63d
HAg | T NCHy), | 7,47s | 3,90s | 3,04s | J=8,5 | 6,82d | J=8,5 -
12 13 (NHy) | 6,82d | J=8,5 - -
J=8,5

Tir tin hiéu phd 'H NMR cuia céc hop chit azo
da phan tich & trén cho thdy: i) O amin A3 ta
thdy 8(H3) > 8(H6) nhung & cac hop chat azo
tir n6 thi 8-oxit. Piéu (H3) < 3(H6). 6 1a do
hiéu tng +C cua nhom: NH, ¢ A3 16n hon cua
nhém: -N=N & hop chét azo. ii) P chuyén
dich héa hoc cua cac proton H3, H6, H7a, H7b
cta cac hop chat azo déu tang so v6i amin A3
(khoang 0,2-0,8 ppm). Diéu nay 1a do cic gbc
XAr -N=N- (Ar la phenol, amin thom) c6 hi¢u
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ung hut electron —I va —C.

Béang 4 va bang 5 1a tin '*C NMR cua cac chat
moi tong hop dugc, cac hop chat nay déu la
nhimg hop chit c¢6 nhiéu C (17C — 21C). Vi
vy chung t6i phai dwa vao phd hai chiéu dé
phan tich. Pé dé theo dbi chiing toi chia hop
chat azo thanh hai hop phan 1a hgp phan amin
(khung cta amin khi chua diazoni hoéa), hop
phan azo 1a khung ctia amin va phenol thom
ghép vao.




Bdng 4: Tin hiéu phé 3C NMR ciia hop phan amin cdc hop chat azo; 8 (ppm)

KH Cl C2 c3 C4 Cs Cé C7a | C7b C8 C9 C10
A3 150,2 140,3 | 113,7 | 99,9 | 142,6 | 100,2 | 55,2 | 55,4 | 157,0 | 113,6 | 9,1
HAT1 | 1518 151,6 | 112,4 | 119,0 | 143,4 | 99,3 | 56,0 | 56,2 | 156,9 | 1142 | 8,5
HA2 | 1523 151,6 | 112,4 | 119,8 | 143,5 | 99,6 | 56,1 | 56,3 | 156,9 | 114,2 | 8,5
HA3 | 1522 151,5 | 112,5 | 120,0 | 143,6 | 98,2 | 55,8 | 56,2 | 156,9 | 1143 | 8,5
HA4 | 151,6 159,7 | 112,4 | 117,9 | 144,0 | 98,4 | 55,7 | 56,1 | 157,6 | 114,4 | 8,6
HA7 | 151,6 159,7 | 112,4 | 117,9 | 144,0 | 98,4 | 55,7 | 56,1 | 157,6 | 114,4 | 8,6
HA8 | 151,6 150,5 | 112,3 | 117,9 | 144,0 | 98,1 | 56,0 | 56,7 | 157,6 | 114,4 | 8,3

Nhin vdo bang phd '*C NMR cua hop phan
amin cac hop chét azo cho thiy do chuyén dich

cia C2, C4 & cac azo tong hop dugc cao hon

so voi do chuyén dich cua C2, C4 & amin A3,
Diéu nay c6 thé giai thich 1a do nhom NH, day

electron con nhom azo hut electron.

Bdng 5: Tin hiéu >C NMR ciia hop phan azo cdc hop chat azo; 8 (ppm)

KH Cl1 Cl12 CI13 Cl4 CI5 Cle C17
HA1 128,7 152,8 118,1 134,6 138,1 120,8 20,0
HA2 123,8 154,5 120,2 132,8 139,2 117,5 -

HA3 127,4 154,7 120,2 143,3 137,2 121,4 -

HA4 142,0 124,9 128,0 170,0 118,3 119,3 170,5
HA7 142,0 124,9 128,0 170,0 118,3 119,3 170,5
HAS 142,4 124,7 111,7 152,6 - - 66,31

Pho ESI MS ciia mét s6 hop chat dién hinh déu xuét hién pic ion gia phan tir cho thiy cac hop chat tong hop

duoc 6 khéi Iuong phan tir ding v6i khdi luong ciia cong thire du doan (bang 6).

Bdng 6. Két qua phan tich phé ESI MS ciia céc azo

. , . , -MS [M-HJ ; m/s +MS [M+H];
STT Cong thire phén tir M tinh [?:uzl]ng %) s (cu[bng d(f)]%)
HA1 Ci19H2004N4 370 469 (100) 371 (100)
HA2 Ci19H2004N4 390 389 (100) 391 (100)
HA3 CisH1704N4Cl 401 400 (100) 402 (100)

Trong 8 chat téng hop dugc, ching t6i lay 3
chit HA1, HA2, HA3 dem lim mau thir
Bdng 7. Két qua thir hoat tinh khdng vi sinh vt kiém dinh cia cdc hop chat azo

nghiém hoat tinh khang vi sinh vat kiém dinh

Nong do Nong d trc ché t6i thiéu (MIC: pg/ml)
STT K{h dau:cua Vi khuan G(-) Vi khuan G(+) Nam moc Nam men Nhin xét
mau mau E. P. B. S. A. F. S. C.
(ng/ml) | coli | aeruginosa | subtillis | aureus | Niger | Oxysporum | cerevisiae | albicans
I | HAL| 50 | - ' ' ) . . .| Khing |
VSVKD
2 |HA2 | s0 | - : ) . . .| Khangl
VSVKD
3| HA3 | S0 | - : 50 | - | - . . .| Khangl
VSVKD
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Két qua cho thay cd 3 miu thir déu c6 biéu
hién khang vi sinh vat kiém dinh, trong d6
méu HAI va AH2 biéu hi¢n hoat tinh khdng
nim A. niger véi gid tri MIC la 50 ug/ml.
Méiu AH3 biéu hi¢n hoat tinh khing vi
khudn B. subtilis véi gid tri MIC la 50 ug/ml.
4. KET LUAN

Tir thanh phan chinh trong tinh diu huong nhu Ia
eugenol chung t6i da chuyén hoa thanh amin A3.
Tur amin A3 duoc diazoni hoa thanh mubi diazoni
r0i ghép voi cac amin thom va cac hop chat phenol
thi thu duoc 8 hop chat mau azo. Ciu tric ciia cac
chit mau azo HA1-HA8 di duoc xdc dinh nho
phan tich cc phd IR, 'H NMR, 3C NMR, MS.
Trong 3 chat HA1, HA2, HA3 dem thir hoat tinh
khang vi sinh vt kiém dinh, ca 3 miu déu biéu
hién khang vi sinh vat kiém dinh.
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