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NGHIEN CCrU Sir TAO VONG FUROXAN TLT NHANH ALLYL COA 
AXIT EUGENOXYAXETIC 

Den Tda sogn 17-01 -2008 

NGUYEN HiXJ DINH, H O A N G Tffl TUYET LAN, PHAM V A N HOAN, NGUYfiN THI HIEN 

Khoa Hod hgc, Trudng Dgi hgc Suphgm, Hd Ngi 

ABSTRACT 

Eight furoxans were synthesized starting from eugenoxyacetic acid by isomerization 
following with cyclization, hydrazidation and nitration. The structure of the furoxans have been 
examined by IR, LC-UV, 'H NMR, "C NMR and MS spectroscopy 

I - MO DAU 

Cac din xua't cd hoat tinh ciia eugenol (tach 
tit tinh diu huang nhu, dinh huang) thudng di 
dugc ca the chap nhan vi ft gay ra phan ting phu 
do ngudn gd'c thuc vat ciia chiing. Axit 
eugenoxyaxetic dugc chii y nghien cttu tit lau do 
nd the hien hoat tinh kich thfeh sinh trudng thuc 
vat [1, 2]. Trong cdng nghiep, nd dugc sit dung 
lam chat bao quin thuc phim [3]. 

Mdi day, chiing tdi da tdng hgp day hgp 
chit chila vdng furoxan tit metyleugenol va 
nhan thay cd nhiiu hgp chat thi hien hoat tinh 
khang khuin, khang nam d ndng do 12,5 pg/ml 
[4]. Tong bai bio nay, chiing tdi trinh bay ke't 
qua nghien cilu day hgp chit chila vdng furoxan 
tdng hgp ttt axit eugenoxyaxetic. 

II - THUC NGHIEM 

1. Phan ling tao vdng furoxan 

Vita khuay vira them tit tit 2 g NaNOj vao 
dung dich 0,01 mol axit isoeugenoxyaxetic 
(hoac metyl-, etyl isoeugenoxyaxetat hoac 
isoeugenoxyaxetyl hidrazin) trong 5 ml axit 
axetie d nhiet do 0 - 20°C trong vdng 3 gid. 
Them vao hdn hgp phan dug 10 ml dung dich 
axit clohidric loang. Lgc lay ke't tiia, rita bing 

nudc de'n he't ion clorua. Ket tinh lai trong hdn 
hgp etanohnudc ti le 1:1. Lam khd. Tit axit 
isoeugenoxyaxetic thu dugc Al: tinh thi hinh 
la, mau vang, hieu suat 62%, nhiet do ndng chay 
147 - 148°C. Tit metyl isoeugenoxyaxetat thu 
duoc A2: tinh the hinh kim, mau ving, hieu suit 
35%, nhiet do ndng chay 117 - 120°C. fit etyl 
isoeugenoxyaxetat thu dugc A3: tinh the hinh 
kim, mau vang, hieu suit 40%, nhiet do ndng 
chay 120 - 12rC. Ttt hidrazit ciia axit 
isoeugenoxyaxetic thu dugc A9: tinh thi hinh 
kim nhd, mau tring, hieu suit 20%, nhiet do 
ndng chay 184- 185°C. 

2. Chuyen este A2, A3 thanh hidrazit 

Dun hdi luu dung dich 0,01 mol A2 (hgae 
A3), 5 mL N2H4 80% vi 5 ml metanol trong 
vdng 8 gid. De ngudi va lam lanh hdn hgp phan 
ling de'n khi xuat hien kit tiia. Lgc, rita bing 
dung dich etanol - nudc. Kit tinh lai trong dung 
dich etanol : nudc ti le 1:1. Lim khd. Thu dugc 
A4: tinh the hinh kim, miu tring, hieu suit 
30%, nhiet do ndng chay 159 - 160 °C. 

3. Nitro hoa Al va A3 

Them tit tit hdn hgp 2,4 ml HNO, dac va 4 
mL H2SO4 dac vao dung dich 0,01 mol Al (hoac 
A3) trong vdng 1 gid va khuiy d. 50°C trong 
vdng 4 gid. Di ngudi vi them nudc vao hdn hgp 
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phan ling. Lgc lay ke't tiia, rtfa nhiiu lin bing 
nudc Ke't tinh lai trong etanol. Thu dugc A5: 
tinh the hinh kim nhd, mau tring, hieu suit 
43%, nhiet do ndng chay 207 - 208°C; A6: tinh 
the hinh kim, mau trang, hieu suit 50%, nhiet 
do ndng chay 180°C. Khi dung gap ddi lugng 
hdn hgp nitro hoi va dun ndng 6 gid thi tit A3 
da thu dugc A7: tinh thi hinh kim, mau tring, 
hieu suit 42%, nhiet do ndng chiy 131 - 132°C; 
A8: tinh the hinh vay, mau tring, hieu suit 40%, 
nhiet do ndng chay 97°C; A7 va A8 cdn cd the 
dugc diiu che bing each este hoa A5 va A6 
tuang img. 

4. Nghien cu'u ca'u triic 

Nhiet dd ndng chay do tren may 
GALLENKAMP MPD-350. Phd IR ghi d dang 
vien nen vdi KBr, tren miy IMPACT 410 
Nicolet. Phd NMR ghi trSn may Brucker (500 
MHz), trong DMSO, chat chuan ndi TMS. Sic 
dd LC-UV va pho ESI MS ghi tren may HOC 
LC-MSD-Trap-SL. Phd EI MS ghi tren may 
AutoSpec Premier, Hang Waters. 

Ill - KET QUA VA T H A O LUAN 

Di tao vdng furoxan, trudc he't phai ddng 
phan hoi axit eugenoxyaxetic thanh axit 
isoeugenoxyaxetic tiep theo cho phan ilng vdi 
tic nhan khep vdng la axit nitra: 

OCH2COOH 

,0CH3 
KOH, t° 

OCH2COOH 

,0CH3 

(1) 

CH2CH —CH2 CH=CHGH, 

(2) 

H,C 
V i r \ j r O C H 2 C O O H 

HNO2. O O OCH3 (Al) 

H3C. ^ 
y ^ - ^ ^ O C H ^ C O O H 

^ V ' % ~ ^ 0 C H 3 (AT) 

Viec ddng phan hoa axit eugenoxyaxetic 
thanh axit isoeugenoxyaxetic (giai doan 1) dugc 
tie'n hanh theo phuang phip da thdng bao trong 
cdng trinh [5]. Khi thiic hien phan itng khep 
vdng (giai doan 2), chiing tdi thu dugc sin pham 
rin mau vang. Mac dil da kit tinh lai nhieu lin 
nhung tren phd 'H NMR cua nd vin cd 2 bd tfn 
hieu tuang irng vdi 2 ddng phan Al vi Al' vdi ti 
le3:l (bang 2). 

Tieh rieng 2 ddng phan Al vi Al' bing 
phuang phap sic ki cgt se mat nhiiu cdng siic, 
vi vay chiing tdi tim cich thay ddi diiu kien 
phan itng de giam su tao ra ddng phan khdng 
mong dgi AT. Sau nhiiu thf nghiem, chiing tdi 
da tim dugc diiu kien thu dugc san phim ma 
sac dd LC-UV cho tha'y dd la chat sach. Phd 
-t-MS va -MS (phuang phap ESI MS) deu cho 
tha'y phan tit khd'i bing 280, phii hgp vdi cdng 
thiic ciia san pham ddng vdng furoxan. Tren 

phd 'H NMR ciia san pham chi cdn 1 bd tfn 
hieu. Nhdm metyl dinh vdi vdng furoxan cho 
van cdng hudng d 2,31 ppm chifng td nd d gin 
nhdm N->0 [6], ttic la hgp chat thu dugc la 
ddng phan Al. 

Dua vao cic diiu kien phan itng da tim 
dugc, chiing tdi da khep vdng dd'i vdi metyl este 
va etyl este ciia axit isoeugenoxyaxetic thu dugc 
cac hgp cha't cd vdng furoxan A2, A3 tuang 
ttng. Nhung dd'i vdi hidrazit ciia axit 
isoeugenoxyaxetic thi da khdng thu dugc hgp 
cha't loai furoxan nhu chd dai ma thu duac mdt 
chat ki hieu li A9. Phd IR va 'H NMR, "C 
NMR ciia A9 (bang 1, 2, 3) diu tuang tu nhu 
phd ciia hidrazit ban dau. Pho EI MS cho thiy 
phan tit khd'i ciia A9 la 440. Dua vao su phan 
tich cic phd dd chiing tdi xac dinh dugc cdng 
thue ciia A9 la: 

,0CH3 H3CO, 

CH3CH=CH^ )^OCH2CONHNHCOCH20-<f V c H = C H C H 3 

(A9) 
Su tao thanh A9 cd thi dugc giai thfeh nhu sau; 

5-< 
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ArOCH2CONHNH2 — t i l ^ ArOCH2CO* ArOCH;CONHNH; (ArOCH2CONH)2 
- N2H4 - H* 

Cac furoxan A2, A3 va A4 da dugc diiu che theo sa dd sau: 

OCH2COOR 
A ^ 0 C H 3 

H3Q H3C. 
^ - \ _ ^ O C H 2 C O O R Y ^ )^OCH2CONHNH2 

T (1) (2) 
0CH3 

CH=CHCH3 R: Me (A2), Et (A3) (A4) 

Khi nitro hoa Al, chiing tdi da thu dugc din xuat nitro A5 va A6. Phd 'H NMR cho thay d 
A5 cdn 2H tham, d A6 chi cdn IH tham. Phd HMBC cho tha'y d A5 nhdm NOj da the vao vi tri 5, 
cdn d A6 thi vao vi trf 5 va 3. Tuang tu, khi nitro hoi A3, chiing tdi da thu dugc din xuit mononitro 
A7 va dinitro A8: 

to ° 2 \ 5 6 
11, 12 

I-I3U 9 8 4/ V L n A u '"'aCy 9 8 4. 

O O 3 2 Qf̂ Ha 

R: H (A5), Et (A7) 

O 

R: H (A6), Et (A8) 

Cac van hip thu tren phd hdng ngoai cua cac hgp chat tdng hgp ra phii hgp vdi cic nhdm 
chitc cd trong phan tif ciia chiing nhu chi ra d bang 1. 

Cic van cdng hudng tren phd 'H-NMR ciia cac hgp chat nghien ctfu dugc ghi d bang 2. 

Al 

A2 

A3 

A4 

A5 

A6 

A7 

A8 

A9 

Bdng 1: Mdt sd van hap 

VoH> V N H 

2500-3100 

-

-

3340, 
3268 

2700-3100 

2700-3100 

-

-

3354 

VCH 
3012,2912, 

2848 
3026, 2969, 

2912 
3096, 2974, 

2945 
3117,2996, 

2917 
3089, 2960, 

2917 
3089, 2996, 

2902 
3091,2991, 

2933 
3110,2981, 

2924 
3017,2938, 

2845 

thu hdng ngoai ciia cac hgp chat 

Vc=(> 

1742, 
1707 
1732 

1751 

1682 

1738 

1724 

1750 

1747 

1710, 
1684 

Vc=C. Vc=N 

1600, 1589, 
1519 

1604, 1550, 
1495 

1604, 1584, 
1525 

1587, 1510, 
1477 

1614, 1577, 
1490 

1619,1464 

1619, 1582, 
1492 

1616, 1573, 
1480 

1592, 1520, 
1507 

nghien cuu, cm"' 

VN=() 

-

-

-

-

1516 

1534 

1534 

1531 

-

VN-O 

1434, 1305 

1427,1300 

1434, 1379 

1431,1350 

1462,1327 

1430, 1347 

1491, 1338 

1480,1352 

1467, 1300 

Vc-o 

1250 

1267 

1256, 
1209 
1266 

1279 

1270 

1284 

1287 

1267 
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Al 

Al' 

A2 

A3 

A4 

A5 
A6 

A7 

A8 

A9 

Bdng 2: Tfn hieu 'H NMR cua cic hgp chat nghien cilu, 5 (ppm), J (Hz) 

H3 
7,32 d; 
'J 2,0 
7,24 d; 
"J 2,0 
7,34 d; 
"12,0 
7,33 d; 
'J 2,0 
7,33 d; 
"12,0 
7,43 s 
-
7,44 s 

-
7,02 d; "J 
2,0 

H5 
7,28 dd; 
'J 8,0; "J 2,0 
7,19 dd; 
'J 8,0; "J 2,0 

7,27 dd; 
'J 8,5; "J 2,0 
7,28 dd; 
'J 8,5; "J 2,0 
7,29 dd; 
'J 8,5; "J 2,0 
-
-

-

-
6,83 dd; 
'J 8,0; "J 2,0 

H6 
7,05 d; 
'18,0 
7,05 d; 
'J 8,0 
7,08 d; 
'J 8,5 
7,07 d; 
'J 8,5 
7,10 d; 
'J 8,5 
7,85 s 
8,35 s 

7,88 s 

8.38 s 

6,89 d; 
'J 8,0 

H7a, H7b 

4,78 s; 3,85 s 

4,76 s; 3,83 s 

4,90 s; 3,86 s 

4,88 s; 3,86 s 

4,57 s; 3,86 s 

4,98 s; 3,96 s 
5,19 s; 4,16 s 

5,07 s; 3,96 s 

5,28 s; 4.16 s 

4.56 s; 3,79 s 

HIO 

2,31s 

2,56 s 

2,31s 

2,31s 

2,31s 

2,02 s 
2,10 s 

2,02 s 

2,10 s 

1,82 dd 
'J 6; "J 1 

Hkhac 

-

-

HI 1:3,70 

Hi l : 4,18; q;'J 7; 
H12: 1.22; t; 'J 7 
NH: 9,23; 
NH,: 4,35 
-
-

HI 1:4,21 q;'J 7; 
H12: 1,23 t; 'J 7 
Hll:4,23q; 'J7; 
H12: 1,261;'J 7 
H8: 6,33 m; 'J 16; "J 1; 
H9:6,19dq;'J16;' 'Jl | 

Cac dii kien vi do bdi va hing sd tach d 
bang 2 cho thay d cac hgp chat A5, A6, A7, 
nhdm nitro da the' vao vi tri 3 va 5, tile la chiu 
su dinh hudng cua nhdm OCH, ma khdng phu 
thude va nhdm OCH2 va vdng furoxan. Do 
chuyen dich hoa hgc ciia cic proton nhdm CH, 
dfnh vdi vdng furoxan (HIO) bing tif 2,0 den 2,3 

ppm chiing td chiing d gin nhdm N->0 [4, 7]. 
Kit qua phan tfch phd "C-NMR cua cac 

cha't nghien ciiu dugc liet ke d bang 3. De quy 
kit cac tin hieu "C-NMR chiing tdi dua vao kho 
dii lieu da tich luy dugc dd'i vdi cac din xuat cua 
eugenol, ching han [4], ddng thdi sit dung pho 
HMBC dd'i vdi cic chat A5, A6, A7, A8 va A9. 

Cl 
C2 
C3 
C4 
C5 
C6 
C7a 
C7b 
C8 
C9 

CIO 
C=0 
Cil 
C12 

Bdng 3: Cac tfn hieu "C-NMR ciia cac hgp chat nghien ciiu, 8 (ppm) 

Al 
149,49 
149,17 
110,97-
119,18 
120,52 
113,45 
64,82 
55,78 
156,98 
112,91 
8,98 
169,78 
-
-

A2 
149,26 
149,20 
111,44 
119,49 
120,50 
113,45 
65,98 
55,80 
156,95 
112,91 
8,97 
168,85 
-
-

A3 
149,31 
149,24 
111,02 
119,48 
120,48 
113,49 
65,09 
55,80 
156,92 
112,88 
8,96 
168,35 
60,70 
13,99 

A4 
149,72 
149,39 
110,92 
119,47 
120,56 
113,78 
66,94 
55,79 
156,97 
112,90 
8,97 
166,30 
-
-

A5 
148,74 
153,43 
114,59 
114,87 
139,95 
109,71 
65,35 
56,85 
156,34 
113,71 
7,61 
169,37 
-
-

A6 
153,85 
145,28 
144,99 
106,42 
142,42 
113,64 
66,40 
62,82 
151,61 
113,86 
7,20 
168,86 
-
-

A7 
148,50 
153,44 
114,66 
115,06 
139,93 
110,12 
65,56 
56,85 
156,22 
113,62 
7,56 
167,91 
60,89 
13,97 

A8 
153,58 
145,28 
144,89 
106,58 
142,37 
113,80 
66,54 
61,19 
151,50 
113,74 
7,13 
167,35 
62,81 
13,93 

A9 
146,64 
149,29 
109,35 
131,87 
118,32 
114,62 
67,20 
55,26 
130,47 
123,88 
18,14 
166,65 
_ 
-

280 



Do chuyen dich hoa hgc ciia eacbon d cac 
hgp cha't Al - A4 hiu nhu khdng khac nhau 
nhiiu. Su thay ddi manh xay ra khi nhdm nitro 
the vio cac vi trf 5 va 3. Dd'i vdi hgp chat A6 va 
A8, tuy cd 2 nhdm nitro dfnh vao nhan benzen 
nhitng do chuyin dieh ciia C4 va C8 lai giam 
manh so vdi d A5 va A7. Dd la do su chin xa 
ciia 2 nhdm nitro [8]. Do chuyen dich hoa hgc 
nhd bat thudng ciia cacbon nhdm CH, dfnh vdi 
vdng furoxan (CIO) mdt lin niia khang dinh 
nhdm N—>0 d gin nhdm CH,. 

IV - KET LUAN 

Tit axit eugenoxyaxetic, bing phan ung 
ddng phan hoa, phan iing khep vdng, hidrazit 
hoa vi nitro hoa da tdng hgp dugc 8 hgp chat 
chtia vdng furoxan. Cau true ciia cac chit da 
duac xic dinh nhd cac phuang phap IR, LC-UV, 
EsiMSvaNMR. 
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