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NGHIEN CUU SU TAO VONG FUROXAN TU NHANH ALLYL CUA
AXIT EUGENOXYAXETIC

DbénToa soan 17-01-2008

NGUYEN HOU DINH, HOANG THI TUYET LAN, PHAM VAN HOAN, NGUYEN THI HIEN
Khoa Hod hoc, Truong Dai hoc Sw pham, Ha Noi

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.

- MO PAU

Cac dan xuat ¢6 hoat tinh cua eugenol (tdch
tir tinh dau huong nhu, dinh huong) thuong dé
duoc co thé chap nhan va it gay ra phan tng phu
do nguén goc thuc vat cta chdng. Axit
eugenoxyaxetic dugc chi y nghién cttu tir 1au do
n6 thé hién hoat tinh kich thich sinh truéng thuc
vat [1, 2]. Trong cong nghiép, né dugc st dung
lam chat bdo quan thuc pham [3].

M6i day, ching t6i da téng hop day hop
chat chtta vong furoxan tir metyleugenol va
nhan thdy c6 nhiéu hop chat thé hién hoat tinh
khang khudn, khang ndm & néng do 12,5 pg/ml
[4]. Tong bai bdo nay, ching toi trinh bay két
qua nghién cttu day hop chat chita vong furoxan
tong hop tir axit eugenoxyaxetic.

I - THUC NGHIEM

1. Phan tng tao vong furoxan

Vira khudy vira thém tur tr 2 g NaNO, vao
dung dich 0,01 mol axit isoeugenoxyaxetic
(hoac metyl-, etyl isoeugenoxyaxetat hoac
isoeugenoxyaxetyl hidrazin) trong 5 ml axit
axetic & nhiét do 0 - 20°C trong vong 3 gio.
Thém vao hén hop phan ing 10 ml dung dich
axit clohidric loang. Loc 14y két tha, rita bang

nudc dén hét ion clorua. Két tinh lai trong hon
hop etanol:nudc ti 1& 1:1. Lam kho. T axit
isoeugenoxyaxetic thu dugc Al: tinh thé hinh
14, mau vang, hiéu suét 62%, nhiét d6 néng chay
147 - 148°C. Tu metyl isoeugenoxyaxetat thu
duoc A2: tinh thé hinh kim, mau vang, hiéu suat
35%, nhiét d6 néng chay 117 - 120°C. Tu etyl
isoeugenoxyaxetat thu duoc A3: tinh thé hinh
kim, mau vang, hiéu sudt 40%, nhiét do nong
chay 120 - 121°C. Tu hidrazit cta axit
isoeugenoxyaxetic thu duoc A9: tinh thé hinh
kim nho, mau trang, hiéu sudt 20%, nhiét do
néng chay 184 - 185°C.

2. Chuyén este A2, A3 thanh hidrazit

Pun hoi luu dung dich 0,01 mol A2 (hoac
A3), 5 mL N,H, 80% va 5 ml metanol trong
vong 8 gid. Dé nguoi va lam lanh hén hop phan
ting dén khi xudt hién két tha. Loc, rlra bang
dung dich etanol - nudc. Két tinh lai trong dung
dich etanol : nuédc ti 1& 1:1. Lam kho. Thu duoc
A4: tinh thé hinh kim, mau trang, hiéu suét
30%, nhiét do néng chay 159 - 160 °C.

3. Nitro hoa A1 va A3

Thém tir tir hon hop 2,4 ml HNO, dac va 4
mL H,SO, dac vao dung dich 0,01 mol A1 (hoac
A3) trong vong 1 gid va khudy & 50°C trong
vong 4 gio. Dé nguoi va thém nudc vao hdn hgp
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phan tng. Loc 14y két tha, rira nhi€u lan bing
nudc. Két tinh lai trong etanol. Thu dugc AS:
tinh thé hinh kim nho, mau tring, hiéu suit
439%, nhiét do nong chay 207 - 208°C; A6: tinh
thé hinh kim, mau trang, hiéu suat 50%, nhiét
d6 néng chay 180°C. Khi dung gap do6i lugng
hon hgp nitro hod va dun néng 6 gio thi tir A3
da thu dugc A7: tinh thé hinh kim, mau trang,
hiéu suét 42%, nhiét do néng chay 131 - 132°C;
AS8: tinh thé hinh vay, mau trang, hiéu suit 40%,
nhiét do néng chay 97°C; A7 va A8 con c¢6 thé
dugc diéu ch€ bang cdch este hoa A5 va A6
tuong Ung.

4. Nghién ciru cau tric

OCH,COCH OCH,COCH

OCH
©/OCH3 KOH, t° ©/ 3 HN02

CH,CH=CH, CH=CHCHj3

Viéc déng phan hod axit eugenoxyaxetic
thanh axit isoeugenoxyaxetic (giai doan 1) duoc
tién hanh theo phuong phap da thong bao trong
cong trinh [5]. Khi thuc hién phan ng khep
vong (giai doan 2), chiing t6i thu duoc san phdm
rén mau vang. Mic du di két tinh lai nhiéu l1an
nhung trén phd '"H NMR ciia n6 van c6 2 bo tin
hiéu tuong ting véi 2 déng phan Al va Al' vdi ti
1¢ 3:1 (bang 2).

Tach riéng 2 dong phan Al va Al' bing
phuong phdp sac ki cot s& mat nhiéu cong stc,
vi vay ching toi tim céch thay déi diéu kién
phan tng dé gidm su tao ra déng phan khong
mong dgi Al'. Sau nhiéu thi nghiém, chdng toi
da tim duoc diéu kién thu dugc sian phim ma
sic d6 LC-UV cho thay d6 Ia chidt sach. Phd
+MS va -MS (phuong phap ESI MS) déu cho
thdy phan tir khéi bang 280, phit hop véi cong
thiic cia san pham déng vong furoxan. Trén

OCH,

Nhiét do0 noéng chady do trén may
GALLENKAMP MPD-350. Phé IR ghi & dang
vien nén vé6i KBr, trén midy IMPACT 410
Nicolet. Phd NMR ghi trén médy Brucker (500
MHz), trong DMSO, chat chuin noi TMS. Sic
d6 LC-UV va phé ESI MS ghi trén mdy 1100
LC-MSD-Trap-SL. Phé EI MS ghi trén may
AutoSpec Premier, Hing Waters.

11 - KET QUA VA THAO LUAN

Dé tao vong furoxan, tru6c hét phai dong
phan hod axit eugenoxyaxetic thanh axit
isoeugenoxyaxetic ti€p theo cho phan tng véi
tdc nhan khép vong 1a axit nitro:

HsC
)/—\\ OCH,COOH
o OCH; (A1)
H,C
TN OCH,COOH
N\ td
@) N\o OCH; (A1)

phé 'H NMR clia san phdm chi con 1 bo tin
hiéu. Nhom metyl dinh véi vong furoxan cho
van cong hudng & 2,31 ppm chiing té n6 & gan
nhém N—O [6], tic 1a hgp chat thu dugc la
dong phan Al.

Dua vao cdc di€u kién phan tng da tim
dugc, chiing toi da khép vong d6i v6i metyl este
va etyl este clia axit isoeugenoxyaxetic thu duoc
cic hop chit c6 vong furoxan A2, A3 tuong
ung. Nhung d6i v6i hidrazit cua axit
isoeugenoxyaxetic thi da khong thu duoc hgp
chat loai furoxan nhu chd doi ma thu dugc mot
chat ki hiéu la A9. Phé IR va 'H NMR, “C
NMR ctia A9 (bang 1, 2, 3) déu tuong tu nhu
pho cta hidrazit ban dau. Pho EI MS cho thdy
phan tir khoi cua A9 1a 440. Dya vao su phan
tich cac phé d6 ching toi xdc dinh dugc cong
thic cta A9 la:

HCO

CH3CH=CH@OCHZCONHNHCOCHZO—DCH=CHCH3

(A9)

Su tao thanh A9 c6 thé dugc giai thich nhu sau:
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H' . ArOCH,cO* _ArOCH2CONHNH, - (AoCH,CONH),

ArOCH,CONHNH,
- NoH, -H*

Céc furoxan A2, A3 va A4 da dugc diéu ché theo so do sau:

OCH,COOR .
OCH, l\?/—\\ OCH,COOR hAQfOCHZCONHNHZ
_HNO, OCHs NoHs - o OCHs
1) (2) Al
CH=CHCHj R: Me (A2), Et (A3) (A4)

Khi nitro hod Al, ching t6i da thu dugc dan xuat nitro A5 v A6. Phé 'H NMR cho thdy &
A5 con 2H thom, & A6 chi con 1H thom. Phé HMBC cho thdy & A5 nhém NO, da thé vao vi tri 5,
con & A6 thi vao vi tri 5 va 3. Tuong tu, khi nitro hod A3, ching to6i da thu dugc dan xudt mononitro
A7 va dinitro A8:

O,N 11,12 11,12
10 5 6 COOR L 5 COOR
H3C_ ¢ 1| 4 1
7—\ OCH, oc:H2
a
N\ /N 7b R / 7b
o o ® 20CH, ‘/ 2Y0CH,4

R: H (A5), Et (A7) R: H (A6), Et (A8)

Ciac van hap thu trén pho héng ngoai clia cac hop chat tdng hop ra phu hop véi cdc nhém
chtc ¢6 trong phan tir clia chiing nhu chi ra & bang 1.

Ciac van cong hudng trén phd '"H-NMR cuia cdc hop chat nghién cttu dugc ghi & bang 2.

Bdng 1: Mot s6 van hdp thu héng ngoai ctia cdc hgp chat nghién citu, cm™

Von, VNu Veu Veo Ve Veon VN=0 VN0 Vco
Al | 2500-3100 3012, 2912, 1742, 1600, 1589, - 1434, 1305 | 1250
2848 1707 1519
A2 - 3026, 2969, 1732 1604, 1550, - 1427, 1300 | 1267
2912 1495
A3 - 3096, 2974, 1751 1604, 1584, - 1434, 1379 | 1256,
2945 1525 1209
A4 3340, 3117, 2996, 1682 1587, 1510, - 1431, 1350 | 1266
3268 2917 1477
A5 | 2700-3100 3089, 2960, 1738 1614, 1577, 1516 | 1462,1327 | 1279
2917 1490
A6 | 2700-3100 3089, 2996, 1724 1619, 1464 1534 | 1430, 1347 | 1270
2902
A7 - 3091, 2991, 1750 1619, 1582, 1534 | 1491, 1338 | 1284
2933 1492
A8 - 3110, 2981, 1747 1616, 1573, 1531 | 1480, 1352 | 1287
2924 1480
A9 3354 3017, 2938, 1710, 1592, 1520, - 1467, 1300 | 1267
2845 1684 1507
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Bdng 2: Tin hiéu '"H NMR ctia céc hgp chat nghién citu, § (ppm), J (Hz)

H3 H5 H6 H7a, H7b | HIO H khac
Al Zf322’0d; 37J’28€f0(;1(‘1‘32,0 ZJ’%S’Od; 4,785;3.85s [231s |-
Al Zfzfod; Z}lg’g;djn’o Zf%s’od; 476'5;3,83s [2,56s |-
A2 47J’32"10d; ZJ’287’5‘;1‘}32,0 Zf%ffsd; 490s;3,86s |231s | HIIL:3,70
p B0 DRG0 s |sssssses 2315 JUELEE T
Ad 471’323,0(1; 37J’289,5C;k1;J 2,0 thz(,)sd; 4,575, 386s 231 Eﬁ;:gzi,z;s;
AS [743s _ 7385 s 4985,396s 2,025 |-
A6 |- - 8,35 s 519s,4,16s |2,10s |-
A7 (7445 - 7,88 5075;3,96s |2,02s 31;241’,2213%;3%77;
A8 |- - 8.38 s 52854165 |2,10s 31;241”2236‘%;?]77;
a0 T SEad 00 Bhe [esesaros [FEEL SR e e

Céc dir kién vé do boi va hiang s6 tich &
bang 2 cho thidy & cac hgp chat A5, A6, A7,
nhom nitro da thé vao vi tri 3 va 5, tdc 1a chiu
su dinh huéng cia nhém OCH; ma khong phu
thuoc va nhém OCH, va vong furoxan. Do
chuyén dich hod hoc clia cdc proton nhém CH,
dinh vdi vong furoxan (H10) bang tir 2,0 dén 2,3

ppm chiing té ching & gan nhém N—O [4, 7].
Két qua phan tich phé “C-NMR clia cdc
chét nghién ctu dugc liét ké & bang 3. Dé quy
két cdc tin hiéu "C-NMR ching t6i dua vao kho
dit liéu da tich luy dugc d6i véi cdc dan xuat cla
eugenol, chang han [4], dong thoi sir dung phd
HMBC d6i vé6i cac chat A5, A6, A7, A8 va A9.

Bdng 3: Céc tin hiéu "C-NMR cutia cdc hgp chét nghién ctu, § (ppm)

Al A2 A3 A4 A5 A6 A7 A8 A9
Cl | 149,49 | 149,26 | 149,31 | 149,72 | 148,74 | 153,85 | 148,50 153,58 | 146,64
C2 | 149,17 | 149,20 | 149,24 | 149,39 | 153,43 | 145,28 | 153,44 145,28 | 149,29
C3 | 11097 | 111,44 | 111,02 | 110,92 | 114,59 | 144,99 | 114,66 144,89 | 109,35
C4 | 119,18 | 119,49 | 11948 | 119,47 | 114,87 | 106,42 | 115,06 106,58 | 131,87
C5 | 120,52 | 120,50 | 120,48 | 120,56 | 139,95 | 142,42 | 139,93 142,37 | 118,32
C6 | 113,45 | 113,45 | 113,49 | 113,78 | 109,71 | 113,64 | 110,12 113,80 | 114,62
CT7a | 64,82 65,98 65,09 66,94 65,35 66,40 65,56 66,54 67,20
C7b | 55,78 55,80 55,80 55,79 56,85 62,82 56,85 61,19 55,26
C8 | 156,98 | 156,95 | 156,92 | 156,97 | 156,34 | 151,61 | 156,22 151,50 | 130,47
C9 | 11291 | 11291 | 112,88 | 112,90 | 113,71 | 113,86 | 113,62 113,74 | 123,88
C10 | 8,98 8,97 8,96 8,97 7,61 7,20 7,56 7,13 18,14
=0 | 169,78 | 168,85 | 168,35 | 166,30 | 169,37 | 168,86 | 167,91 167,35 | 166,65
Cl1 | - - 60,70 - - - 60,89 62,81 -
C12 | - - 13,99 - - - 13,97 13,93 -
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Do chuyén dich hod hoc clia cacbon & cic
hop chiat Al - A4 hiu nhu khong khdc nhau
nhiéu. Su thay d6i manh xay ra khi nhém nitro
thé vao céc vi tri 5 va 3. Dai v6i hgp chat A6 va
A8, tuy ¢4 2 nhém nitro dinh vao nhin benzen
nhung do chuyén dich cua C4 va C8 lai giam
manh so v6i & A5 va A7. D6 1a do su chan xa
ctia 2 nhém nitro [8]. P9 chuyén dich hod hoc
nho bét thuong cta cacbon nhém CH, dinh véi
vong furoxan (C10) mot lan nita khang dinh
nhém N—O & gdn nhém CH,,.

IV - KET LUAN

Tu axit eugenoxyaxetic, bang phan ing
déng phan hod, phan tng khép vong, hidrazit
hod va nitro hod da téng hop dugc 8 hop chat
chita vong furoxan. Ciu tric cta cdc chat da
duoc xac dinh nho cac phuong phéap IR, LC-UV,
ESI MS va NMR.
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