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TONG HOP VA CAU TRUC DAY HOP CHAT AZOMETIN TU
AXIT 5- AMINO-2-METOXI-4-(3-METYLFUROXAN-4-YL)PHENOXYAXETIC
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B¢ mén Hoa hoc, Truong Pai hoc Giao thdng Van tai
Dén Toa soan 12-3-2016; Chap nhan dang 10-6-2016

Abstract

Azomethines (Schiff bases) have been extensively investigated due to their wide range of applications including
catalysts, medicine, crystal engineering, anti-corrosion agent. Many compounds contained furoxan ring, a nitric oxide
(NO) releasing moiety, display a variety of biological activities, for example anti-inflammatory activity, the vasodilator
activity and the inhibition of platelet aggregation. In recent years, several classes of hybrid compounds, obtained
combining appropriate pharmacophoric groups with NO-releasing functions, have been described, such as NO-aspirin,
NO-steroids and NO-guanidines, some of these compounds are now under clinical investigations. In this paper, 2-
methoxy-4-(3-methylfuroxan-4-yl)-5-nitrophenoxyacetic acid (synthesized from eugenol) was reduced with Na,S,04 in
NaOH to give 5-amino-2-methoxy-4-(3-methylfuroxan-4-yl)phenoxyacetic acid. The latter was used as key compound
for synthesis of a series of 11 new azomethines containing furoxan ring by condensation with various aromatic
aldehydes. The obtained azomethines (the yield of 45-69%) are crystalline solids with melting points of 126-235 °C.
The structure of the azomethines was determined by analyzing their IR, *H NMR and MS for some compounds. All
resonance signals in the *H NMR spectra of examined compounds were accurately assigned based on analyzing the
spin-spin splitting patterns, for some compounds 2D NMR was also used.
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1. MO PAU

Azometin thuong dugc goi la bazo Schiff, dugc
mg dung rong rii trong nhiéu linh vuc nhu xuc tac,
y duoc, tinh thé 16ng, chong an mon kim loai [1, 2].
Cac hop chét furoxan thé hién hoat tinh sinh hoc rat
phong phi nhu khang khuan, khang ndm va diéu hoa
sinh trudng thuc vat. Mot ) chét 6 tac dung ddi véi
hé thong than kinh diéu khién co dan mach mau va
diéu tri bénh tim mach... [3, 4]. Pd co rit nhiéu
cong trinh nghién ctru cho thdy hoat tinh sinh hoc
cta cac furoxan co6 lién quan téi kha nang giai phong
nito oxit (NO) khi chiing thAm nhap vao céc té bao
co thé [5, 6]. Nhiing nim gan diy mot vai loai hop
chat lai ghép hop phan c6 duoc tinh v6i hop phin
tiét NO da duoc tong hop va nghién ciru. Mot vai
hop chit loai NO-aspirin, NO-steroids va NO-
guanidines dang dugc thu nghiém lam sang [7, 8].
Nhitng phat hién d6 da khuyén khich viéc tong hop
va nghién ciru cac hop chat co chita vong furoxan.

T eugenol, hgp phan chinh trong tinh diu huong
nhu, qua 2 giai doan lién tiép di tong hop dugc axit 2-
metoxy-4-(3-metylfuroxan-4-yl)-5-nitrophenoxy-
axetic (An), tir hop chét nay chuyén hoa thanh axit
5-amino-2-metoxy-4-(3-metylfuroxan-4-yl)phenoxy-

axetic (Am) [9]. Bai béo nay trinh bay két qua cua
phan tng ngung tu amin Am véi mot sé andehit
thom nhim tao ra diy azometin chira di vong
furoxan, dong thoi xac dinh ciu tric cia cac chat
téng hop duoc.

2. THUC NGHIEM

2.1. Tong hop cac chat

2.1.1. Axit 5-amino-2-metoxy-4-(3-metylfuroxan-4-
yl)phenoxyaxetic (Am)

Axit  5-amino-2-metoxy-4-(3-metylfuroxan-4-
yl)phenoxyaxetic (Am) dugc téng hop theo so do
phan ung ¢ hinh 1.

Nho tir tir dung dich gém 12,2 gam Na,S,0,
(0,07 mol) va 50 ml dung dich NaOH 1,6 M vao
0,01 mol chat An (diéu ché tir chat A theo [9]) trong
30 ml etylaxetat chira trong binh cau ba cb c6 lap
sinh han hdi lvu. Pun cach thuy ¢ 90 °C ddng thoi
khudy manh hon hop phan tng 5 gi¢. Sau phan Umg
loc chat rén, rira nhiéu lan bang nudc roi két tinh
trong etanol thu duoc amin Am, tinh thé hinh kim
mau vang rom, nhiét do néong chay 180 °C, hiéu suét
phan ung 14 43 %.
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2.1.2. Phuong phdp chung tong hop cdc hop chat
azometin P1-P11

Céc azometin dugc tong hop theo so d6 phan
mg ¢ hinh 2, & day c6 ghi s6 chi vi tri diung dé phan
tich phd NMR.

Pun hdi lvu hdn hop gom 1 mmol Am véi 1

OCH,COOH

H,C HNO3/H,S0,d
\N OCH,4

A

N s

O,;N O
H3C‘}_g©K
.

(An)
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mmol andehit thom (hodc di vong) va mot lugng
dioxan hodc etanol tdi thiéu (vira du tan hét chat
dau) trong vong 6+10 gio. Sau d6 1am lanh hon hop
phan tmg, loc iy chat rin, két tinh lai trong dung
mdi thich hop, thu dugc céc tinh thé dong nhit, nong
chay ¢ khoang nhiét d6 hep, ki hiéu P1-P11.

CH,COOH H,N O CH,COOH
N2,S,0,  H,C
—
OCHj, NaOH \N OCH;

O/ \O/

(Am)

Hinh 1: So d6 phan g tong hop axit 5-amino-2-metoxy-4-(3-metylfuroxan-4-yl)phenoxyaxetic

7a 11-17 i Ta
H,N 1 OCH,COOH Ar-HC=N_ 6., OCH,COOH
10 5 10 5
ArCHO

H;C 8 7b R H;C o 8 7b

\N 3 OCH, EtOH \N 3 OCH,
C)/ \O/ O/ \O/

(Am) (P1- P11)

Hinh 2: So dd phan tmg tong hop cac chét azometin P1-P11

2.2. Hoa chit va cac phuwong phap nghién ciru ciu
truc

2.2.1. Hba chdt

Céac hoa chit natri dithionit, axit, andehit ding
trong qua trinh tong hop thudc loai héa chét tinh
khiét cia Merck. Dung mdi va hoa chat khac ding
loai PA cua Trung Qudc.

2.2.2. Cdc phwong phdp nghién ciru cdu tric

Séc ky 16p mong dwoc thyc hién trén ban mong
trang san DC-Alufolien 60 F254 (Merck 1,05715),
RP18 F254s (Merck). Nhiét do nong chay do trén
may GALLENKAMP MPD-350. Ph6 hong ngoai

(IR) ghi ¢ dang vién nén voi KBr trén may IMPACT
410 Niconet. Pho cong huong tir hat nhan (NMR)
dugc do trén may Bruker AVANCE 500 MHz, st
dung dung méi DMSO. Phé ESI MS do trén may
1100 series LC/MS-Trap-SL, tai Vién Hoa hoc, Vién
Han 1am Khoa hoc va Céng nghé Viét Nam.

3. KET QUA VA THAO LUAN

Axit  5-amino-2-metoxy-4-(3-metylfuroxan-4-
yl)phenoxyaxetic (Am) dugc tong hop tir eugenol
theo phuong phéap trinh bay & tai liéu [9] va duoc
nhan dang nhd phd 'H NMR (bang 2). Ngung tu Am
v6i mot sd andehit dd thu duoc cac azometin P1-
P11. Két qua tong hop cua cac chit duoc ghi &
bang 1.

Bdng 1: Két qua tong hop cac azometin P1-P11

£ Dung méi N .. toe n £ 10
Chat Ar Kt tinh Dang bé ngoai °C) Hiéu suat (%)

H,N

Am ”;CN/ T\ ocreoon Etanol Hinh kim, mau vang 180-181 43

o~ OCH;3

P1 H3C@ Etanol:Nudc Hinh tru, mau vang 126-127 45
cl

P2 @ DMF:Etanol Hinh kim, vang nhat 182 59
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£ Dung méi N .. tic n . o

Chat Ar 1t tinh Dang bé ngoai °C) Hiéu suat (%)

P3 OCl Etanol:Nudc Hinh kim, vang nhat 172-173 52
OCHj
P4 @ Etanol:Nuéc | Hinh kim, mauxam | 189-190 57
Ps | < )rocH, Etanol:Nuée | Hinhkim, mauvang | 199 60
P6 Q\EH Etanol: Nudc Hinh tAm, mau vang 182-183 54
o~ ‘M2
HO
P7 OOH Etanol:Nuéc | Hinh kim, ving dam | 235-236 60
P8 o @ DMF:Nude Hinh tm, mauvang | 210-211 68
2
P9 _@Noz DMF:Nudc Hinh kim, mau vang | 206-207 65
P10 ) DMF:Nu6c | Hinh kim, mau vang 221 69
P11 \ 7 Etanol Hinh kim, mau vang 141-142 45
N
Mot s6 van hap thu trén pho hong ngoai ctia cac hop chét nghién ctru dugc liét ké & bang 2.
Bdng 2: Mot s6 van phd hdng ngoai ciia cac hop chat nghién ctru, cm™
Chét VOH; VNH VcH Vc=0 Vc=c; Ve=N VNO Vco
3498; 3455 o 1631 (r); 1599;

Am 3347 3275 3000; 2924; 2852 1700 1567 1424 1259
P1 3497, 3330 3093; 2923 1738 1613; 1531 1495 1254
P2 3589; 3398 2923; 2860 1710 (vai) 1617; 1531 1495 1268
P3 3405 2923; 2860 1732 1606; 1539 1491 1260
P4 3463; 3145 3008; 2954; 2840 | 1772; 1700 1596; 1530 1492 1265
P5 3484 3085; 2938; 2852 | 1765; 1701 1602; 1527 1490 1265
P6 3536; 3458 3008; 2929; 2860 1749 1602; 1513 1498 1267
P7 3457 2935 1700 (vai) | 1606; 1545; 1501 1430 1267
P8 3420; 3585 2920; 2862 1670 1600; 1532 1491 1266
P9 3463 3091; 3027; 2934 1708 1609; 1533 1487 1260
P10 3426 2938 1680 1608; 1521 1491 1265
P11 3379; 3500 - - 1606; 1530 1487 1264

két CH thom va no. Lién két -CH=N- azometin &
cac chét do 1ién hop véi ca hai nhan thom nén tan s6
dao dong hod tri cia ching giam manh va van hap
thu cua chung bi xen 1an véi cic van cua lién két

O ving 35003300 cm™ c6 dam van hap thuy
rong, tu dic trung cho lién két OH cua nhom
cacboxyl va OH cua phenol & P7. O ving
3100+2850 cm™ xuét hién cc van dic trung cho lién
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C=C va C=N thudc nhan thom nén khong thé quy
két riéng r& duoc.

Péng chl y 1a trén phd hong ngoai cua hau hét
cac hop chit xuét hién van c6 cuong do manh ¢
viing 1700+1772 cm™ dic trung cho dao dong hoa
tri cta lién két C=0 cacboxyl, tuy nhién ¢ mot vai
chat van nay thé hién nhu mot vai phd ¢ ving
~1700 cm™ hodc & tan sb thétp hon. Su twong tac
gilra cac phan tir ¢ trang thai ran (lién két hydro, cau
dang, cach sip xép trong ‘mang tinh thé...) ddi véi
cac chét trong ddy hop chét nghién ctru khéng hoan
toan gidng nhau nén di giy nén sy khac biét do.

Phd 'H NMR ciia tat ca cac chét tong hop P1-
P11 duogc do trong cuing diéu kién. S6 chi vi tri & cac
hop chét ding dé phan tich phd NMR duoc ghi nhu

Hoang Thi Tuyét Lan

trén cong thuc & hinh 2. Cac proton H7b & cac
azometin nghién ctu, thé hién bdi mot van don
cuong d6 3H ¢ 3,69+3,84 ppm, cac proton nhom
H7a ciing thé hién boi mot van don cuong do 2H &
vung 4,37+4,89 ppm. Cac proton H10 thuéc nhém
-CHj; ¢ vi tri 3 cta vong furoxan, do chiu su chin xa
cta nhém N-oxit (N—0O) nén cong hudng & truong
manh hon (1,96+2,08 ppm). Proton nhém azometin
-CH=N-, do chiu anh huong ctua Nsp’ nén cong
hudng & truong yéu hon (8,60+8,98 ppm) so véi cac
proton thom & vong benzen gin véi no.

Viéc quy két tin hidu cac proton khac duge minh
hoa bang viéc phéan tich phd 'H NMR cua hop chat
P8 (xem hinh 3).

1
H6
Hi H13 H3
} P .
H3 9 8 4 1 T
WQOCHZCOOH Hi6 | .
(/\‘\0/ N 1 15
I 11
‘ Hé@‘
12 13
| O,N i L
_ _J ; ) _
L] : = : L3 2 : 4 - 3 1 4 :2 '? o

Bl

N

L, 058
1.010

Hinh 3: Mot phan pho * H-NMR ciia P8

Tin hiéu cta proton H3 1a mét van don & 6,98
ppm. Tin hi¢u cua H6 ciing 1a mét van don nhung do
H6 ¢ vi tri ortho véi nhém azometin nén & trudng

yéu hon (7,10 ppm) so véi H3. Cé hai van nay déu
¢ truong manh hon so voi proton thom cta hop phan
andehit nén dé dang nhan dang duogc.

13

i 1 122 = 151416, 493
P OCH,
- == <=- - = " 3 7 : :
- a b C H3 9 8 4 1 =
< i OCH,CO@H
= N 6
= oo -
- Il 11
=g HC 4
~ d 12 13
2 = > S Oeh
2 ¢ ~ ah
= =° | <7
= Z 3
=
< -
=] Kk 1 Im
> i — R~ < o= -
= - 3 dmﬁ === : P22,
is g & z s & g E 3 &

Hinh 4: Mot phan phé HMBC cua hop chét P8
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Cac tin hiéu ¢ khoang 7,65-8,0 ppm la cua 4
proton thom H13, H14, H15, H16. Hai van déi ¢
ving truong yéu hon 1a cua proton H16 va H13
(7,95-7,97 ppm). Con lai hai van ba ¢ 7,70-7,78 ppm
cua hai proton H14, H15. bé phan biét cu thé ting
proton nay chiing toi da sir dung phdé HMBC cua P8
(hinh 4) va dua vao dir liéu ma céc tac gia trudc da
nghién ctru [10, 11]. Két qua phan tich phé 'H NMR
clia cic chat dugc trinh bay trong bang 3 va 4.

Béang 3 cho théy, do chuyén dich hoéa hoc cua
cac proton H3, H6, H7a va H7b & cac hop chét
azometin P1-P11 déu ting lén so véi H3, H6, H7a,
H7b ctia amin ban dau (Am), dong thoi trt tu vé do

Téng hop va cau triic day hop chit...

chuyén dich hoéa hoc ciing thay d6i: & amin do
chuyén dich ctia H3 16n hon H6, con & cac hop chat
azometin thi nguoc lai Oy < Opg. biéu do6 chung to
nhom -NH, (nhém day electron) ¢ amin Am da
chuyén thanh nhém azometin -N=CH- (nhém hat
electron), nghia 1a phan ung ngung tu giita amin Am
v6i cac andehit di thanh cong. Xét tir hop chat
azometin nay sang hop chat azometin khic do
chuyén dich hoa hoc ctia cac proton thudc hop phan
amin bién d6i khong nhiéu vi cac proton cta hop
phan nay déu ¢ xa phan thay d6i cdu tao trong
phén tir.

Bdng 3: Tin hiéu *H NMR ciia hgp phan amin ciia P1-P11, § (ppm), J (Hz)

Chét H3 H6 H7a H7b H10
Am 6,80, s 6,36; s 4,38; s 3,69; s 2,16; s
P1 1,17;s 7,20; s 4,89;s 3,84;s 2,06;s
P2 6,95; s 7,14;s 437;s 3,83;s 2,05;s
P3 7,04;s 7,04;s 4,46; s 3,76; s 2,06; s
P4 7,10; s 7,21;s 4,88: s 3,79:s 2,08;s
P5 7,04;s 7,06;s 476 s 3,82:s 2,08:s
P6 7,06; s 7,25;s 4,86; s 3,84;s 2,05;s
P7 7,12;s 7,14;s 4,48; s 3,80; s 1,98; s
P8 7,10; s 6,98; s 4.39:s 3,79; s 1,96; s
P9 717 s 71,27:s 4.87:s 3,84: s 2,08:s
P10 6,97;s 7,18;s 451;s 3,70; s 1,96; s
P11 7,09;s 7,12;s 4,48; s 3,83;s 2,08;s
Bdng 4: Tin hiéu "H NMR ctia hgp phéan andehit 3 (ppm), J (Hz)
Chét Ar Hi H12 H13 H14 H15 H16 H khac
17CH3 .
P1 ') 8,86; s - 7,28; d 7,39; t 7,31t 7’,79’ d H17: 2,50; s
“1() 7 14 \]. 7,5
P2 g 8,87; s ; 7.88;s | 745t | 755t 7j§%;od .
P3 wo | 872:s | 7.78:s | 751:s - 751:s | 7,78:s -
pa | W O | g2 | 38 ; 721:d | 744t | 732:d |H17:3.86:s
12 13\01C7H3 \] 7,5
ps | e | 8625 | 7.73s | 7,05 . 7055 | 7735 |H17:3:82s
P6 \ {3 | 860;s | 7,33;d - - 714;s | 7,25;s |H17:6,12;s
i, _ i 6,41; d; 7,32;d; | OH:9,86
PTGt | B78s | - ] 6260 ] 27 | X85 | 1278
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Chit Ar Hi H12 | H13 H14 H15 H16 | Hkhac
P8 O@ 8,85; s : 73?%;;; 770t | 778t | 7,97:d i
po | X NO 8925 | 856;s | - | Cep P TS| 88 :
P10 @502 8,90; s 7,95;s 8,21;s - 8,21;s 7,95:;s -
P11 C/ 898:;s | 884:s ] 8J1;5d 7a5d3;; 37:’25 8.70: d ]

O bang 4, cac 'van cong huong thay doi phu hop
voi sy thay dbi cdu tao tir chat nay sang chat khac.
Su xuit hién van don & 8,60-8,98 ppm ching to su
c6 mat cia nhom -N=CH- azometin (Hi). Bang 4
cling cho thdy véan phé cua proton Hi va cua céc
proton thudc hop phan andehit (H12-H17) thay do6i
nhiéu phu hop voi su thay d6i cau tao ctia hop phan
andehit khi chuyén tir cht nay sang chat kia.

Nhu véy, viéc phan tich cac pho IR va 'H NMR
da cho thay cac hop chat nghién ctru ¢6 ciu trac nhu
du kién theo cac phan tng da tong hop.

Dé loai trur gia thiét tao ra dime hodc phuc chét
phan tu, chung t6i da ghi pho ESI MS cua cac chat:
Am, P2 va P7. Viéc phan tich pho & bang 5 cho thay
céc chat dugc kiém tra c6 khdi lugng phén tir va su
phan manh phu hop véi cong thie duy kién.

Bdng 5: Két qua phan tich phd ESI MS ciia mét s chat, m:z/% cuong do

HC Cong thire M tinh | Céc pic chinh & phé +MS, —-MS, m/z (au)/cuong d6 (%) va quy két (ion)
| canvon | s | BT, Tam g v
2 evanoc] ar | LT O T
PT | CuHuN:Oy | 415 | z‘[ll\%lg?_gl_\g::;];]f)(JO/S (IM+H"-OT);
4. KET LUAN International Journal of Organic Chemistry, 3, 73-79
Ngung tu  axit  5-amino-2-metoxy-4-(3- 3. ggnl; )éeorge Wang, Ming Xian, Adam J. Janozuk.

metylfuroxan-4-yl)phenoxyaxetic (tong hop tir
eugenol trong tinh ddu huwong nhu) v&i mét sd
andehit da thu duoc 11 hop chat moi loai azometin
c¢6 chira vong furoxan véi hiéu suit 45-69 %. Céc
chat thu dwoc 1a nhitng chit rin két tinh nong chay
trong khoang 126-235 °C, hau hét c6 mau tir vang
nhat dén vang dam. Cu trac cua ching dugc xac
dinh nho phd IR, 'H NMR va MS. Viéc quy két cac
van cOng huong dua vao do chuyén dich hoa hoc, d6
boi va hang sé tach, mot s6 truong hop da s dung
phd HMBC.
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