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NGHIEN CUU TONG HQP VA PHO CONG HUONG TU HAT NHAN
CUA MOT SO HQP CHAT AMIDE VA IMIDE CO CHUA
DI VONG FUROXAN TU EUGENOL

Lé Thi Hoa', Nguyén Thanh Phwong?, Lé Vin Khée'
TOM TAT

Tir eugenol trong tinh dau hieong nhu tong hop dugc 3-methyl-4-(2-amino-4,5-
dimethoxyphenyl)furoxan (1). Phan iing ciia 1 véi maleic anhydride dirgc amide 2, hop chdt 2
6 cau hinh trans khdc véi cau hinh cis ban dau ciia maleic anhydride. Phan vmg cua 1 véi
succinic anhydride, ¢ cdc diéu kién khdc nhau da thu dwoc amide 3, hon hop hai imide dong
phan vi tri nhém N—O, va imide 4 khéng bi dong phdn héa vé vi tri nhom N—O. Tin hiéu
cong huong tur hat nhdn cua 3 hop chdt amide va imide dwoc xdc dinh da vao dé chuyén
dich héa hoc, tiwong tdc spin - spin va cdc van giao trén phé HMBC. Mgt hop chdt dwoc thie
hoat tinh khang vi sinh vat kiém dinh.

Tw khoa: Amide, imide, cong huwong tir hat nhdn.

1. DAT VAN BE

Hop chét chira di vong furoxan (1,2,5-oxadiazole-2-oxide) cé hoat tinh sinh hoc phong
phu, hoat tinh gidn mach c6 trién vong trong diéu tri tim mach [1][2]; d4c tinh chng ky sinh
trung, chéng ung thu, chéng vi trung duogc liét ké trong cac cong trinh [3][4][5][6], mdt sb
dugc st dung trong diéu tri nhiém tring lao [7]. Mot s6 day hop chat chira di vong furoxan
tong hop tir eugenol duoc trinh bay trong cac cong trinh [8]. Trong cong trinh nay chiing toi
tiép tuc trinh bay téng hop, phan tich cu triuc cua mot s hop chit amide va imide chia di
vong furoxan tir eugenol.

2. THUC NGHIEM
2.1. Téng hop 3-methyl-4-(2-amino-4,5-dimethoxyphenyl)furoxan (1)

Hop chat 1 dugc tong hop tir eugenol, theo [8] qua 5 budc ké tiép nhau nhu so @ phan
tmg & hinh 1. O budc cubi, cht 1 thu dugc ¢ dang tinh thé hinh kim méau vang, hiéu suét 70%.
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2.2. Tong hop amide va imide

Hoa tan 0,251 gam (1 mmol) 1 vao dung méi thich hgp ethanol (hoic PhOMe khan)
trong binh cau nham dung tich 100 ml. Thém tiép 1 mmol anhydride vao rdi dun & diéu kién
thich hop. bé ngudi, loc chét rén tach ra va rira bﬁng ethanol lanh, két tinh lai trong ethanol.
Diéu kién phan tmg, dung méi, hiéu suat, nhiét dd néng chay, hap thu héng ngoai cua cic
chat dugc liét ké ¢ bang 1.

Bang 1. Dung méi két tinh, hi¢u suit tong hop, tinh chat vt li ciia 2 - 4

Ky hi¢u | Dung médi két tinh Hinh dang, mau sac Tnc (°C) | Hiéu suat %
2 Ethanol hinh kim mau vang 178-179 74
3 Ethanol tinh thé hinh kim mau tring 168-169 54
4 Ethanol tinh thé hinh khoi mau nau 173-174 65

Xuit xr hoa chat st dung: Tinh ddu huong nhu (Viét nam); H»SO4, HNOs, NaNO;
(Trung Qudc); maleic anhydride, succinic anhydride (Merk).

Cac mau phan tich 'H, '*C - NMR, HMBC dugc do trén may Avance Bruker tai Vién
Han 1am Khoa hoc va Cong nghé Viét Nam trong dung méi DMSO & nhiét do thuong. Tan
s6 1am viéc cua 'H - NMR 1a 500 MHz, '*C - NMR 1a 125 MHz. Do chuyén dich héa hoc
dugc ghi & don vi twong d6i ppm, do dich chuyén héa hoc cua dung mdi DMSO 1a ('H: 2,50
ppm; *C: 39,5 ppm). Hoat tinh khang vi sinh vat kiém dinh dugc thir tai Vién Héa hoc hop
chit thién nhién Vién Khoa hoc va Cong nghé Viét nam.

Céc chat dugc tong hop theo so d6 2.
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So dd 2. So' dd tong hop cac chit tir 2
3. KET QUA NGHIEN CUU VA THAO LUAN
3.1. Két qua téng hop

Phan tng cua chat 1 v6i maleic anhydride dwoc tién hanh trong dung méi ethanol véi
xuc tac H>SO4 diac, trong 8 h dé ngudi thu dugc tinh thé chét 2 hinh kim mau vang, hi¢u sut
74%. Ddi vé6i succinic anhydride khi thyc hién phan tng trong cac dung méi ethanol hay
pyridine déu khong thay cé san pham tao thanh, do dé chung t6i dung PhOMe thay thé
ethanol dé tang nhiét do ciia phan tmg. Két qua cho thiy khi thyc hién phan tmg & 120 °C
trong 5 h thi thu dugc san phém 12 amide 3, hiéu suit 54%, con khi thuc hién phan Gng &
140 °C thi thu dugc hdn hop hai imide dong phan vi tri nhém N—O (ki hiéu chét 1a 4 va 4°,
so dd 4), khi thuc hién phan tmg & 120 °C trong 7 h thi thu dwgc san phdm 4 13 imide ma
nhém N—O khong bi dong phan hoa vé vi tri, hiéu suit 65%.
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3.2. Pho cong hwong tir hat nhan

Céc tin hidu cuia proton va carbon dugc quy két thong qua viée phan tich phd 'H, *C
NMR va HMBC. Viéc danh sd thir tw cia cic cht chi 4p dung cho viéc phan tich phé (khong
sir dung dé goi tén).
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Trén phd 'H NMR cua cic hop chét nghién ciru, cac tin hidu déu phi hop véi cong thire
du doan. Chang han, trén phd 'H NMR cuia chét 2 (hinh 1) xuat hién hai van d6i 6 & = 6,42
ppm va & = 6,29 ppm c6 hang sb tach Jui2, m3 = 12 Hz chiig t6 nhém acrylamito c¢6 cau hinh
trans khac vé6i cAu hinh cis ban dau cta maleic anhydride. Diéu nay dugc ching t6i giai thich
nhu sau: cation carboni ¢ thé quay tu do xung quanh lién két don da giup ion acyli c6 cdu
hinh trans bén viing hon dong thoi thuan loi hon khi tin cong vao nhém NH, ngay bén canh
nhém furoxan cdng kénh cua hop chét 1.
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Hinh 1. Pho '"H NMR ciia hgp chit 2
Qua trinh tao thanh amide 2 dugc giai thich theo so do 3
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Tuong tu, phd '"H NMR ctia hop chat 3 c6 xuét hién van don ctia mét proton & & =
7,85 ppm két hop phan tich phd HMBC, chting t6 tin hidu nay I cia nhém NH amide. Trén
phd "H NMR ctia hop chét 3 xuét hién day du céc tin hiéu cé d chuyén dich héa hoc phu
hop véi cong thire du kién cua 3.

Tuy nhién, trén phd '"H NMR (hinh 3) ctia san pham phan ting hop chét 1 véi succinic
anhydride trong dung méi PhOMe & 140 °C (a) va & 120 °C trong 7h (b) déu cho thdy khong
¢6 tin hi¢u proton NH. O hinh pho (a), cic van cong hudng ciia cac proton dinh véi carbon
hau hét déu gom 2 hop phan tmg vdi 2 chat khac nhau cé ti 16 mol vao khoang 2:1. Van don
& & =2,10 ppm duge quy két cho proton nhém methyl canh nhém N-oxide (H10) con van
don ¢ & = 2,30 ppm dugc quy két cho proton nhém methyl xa nhém N-oxide (H10’). Van
don & 7,04 ppm duoc quy két cho proton thom gin nhém N-oxide (H3), van don & 7,08
ppm la cua proton thom xa nhém N-oxide (H3). Piéu nay duoc ching ti gidi thich 14 do
nhém N-oxide c¢6 hi€u ting chidn xa manh nén 1am giam do chuyén dich héa hoc cua cac
proton gan né [4]. Cac proton khac do ¢ cach xa chd thay ddi cau tao (nhom N-oxide) nén
tin hiéu cua chiing thé hién & rat sat nhau khong phan giai dugc. Nhu vy hdn hop thu duoc
gOm hai imide dong phan vi tri nhém N-oxide.
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Hinh 3. Ph6 '"H NMR ciia hdn hop ddng phin 4 va 4’ (a) va 4 (b)

O hinh phé (b), cudng d6 cua van don ¢ 2,10 ppm (dic trung cho 4) gip gan 8 1an van
don ¢ 2,30 ppm (dic trung cho 47) nhu vay van c6 1/8 imide 4’ két tinh cung véi 4 chua tach
ra dugc. Dir liéu phé "H NMR ctia 4 dugc trinh bay & bang 2.

Nguyén nhan tao thanh imide va amide tir 1 va succinic anhydride dugc gidi thich theo
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So d0 4. Qua trinh tao thanh, chuyén héa amide va imide tir succinic anhydride
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Trén phd *C NMR ciia céc hop chit nghién ciru xuat hién ddy du tin hiu cong huong
phit hop vé6i cong thire du kién. DBé quy két chinh xéc tin hidu C chung t6i dya vao do chuyén
dich héa hoc ddng thoi két hop phan tich phd HMBC.
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Hinh 2. Phé HMBC ciia 3

Chang han, phéan tich phé HMBC ciia 3 (hinh 3) cho thdy: hai van d6i xtng a, a’ chi
ra tin hi¢u cua C10; tin hi¢u ¢ & = 7,85 ppm cd ba van giao b, d va i xac dinh dugc céc tin
hiéu hai nhém CH, va C5 dong thoi khing dinh tin hiéu nay 13 ctia proton nhém NH amide.
Hai van giao d va e cho thay tin hiéu ctia C13 1an vdi tin hiéu cta carbon DMSO (van giao
f1a cia DMSO). Van giao g, / chi ra tin hi¢u cua C4 va C9; Van giao k, m chi ra tin hi¢u
ctia C2 va vén giao / khang dinh vi tri cta C5. Hai van giao ¢ va r gitip quy két tin hiéu ciia
hai carbon C=0 ngiu nhién tring nhau & 153,78 ppm lam cho cuong do tin hiéu d6 manh
1én bat thuong. Ba van giao con lai ¢, s va v chi ra tin hi¢u ciia C8. C6 mdt vai van giao yéu
thdy g vdi tin hiéu proton rat yéu ma khong thay duogc tin hiéu cua carbon twong tmg, cac
vén giao va tin hiéu yéu ndy 1a cia mot phan rat nhé amide ddng phan vi tri nhém N-oxide.
Két qua quy két tin hiéu 3C NMR cuia cac hop chat nghién ciru duoc trinh bay ¢ bang 2.

Chéat 3 dugc thir hoat tinh khang vi sinh vat kiém dinh. Két qua cho thiy chét 3 c6 biéu
hién hoat tinh khéng vi sinh vat kiém dinh & mtrc yéu ddi vdi chung B.subtillis (200ug/mol).
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Bang 2. Tin hi¢u cong hwéng 'H NMR ciia cac hop chit 1 - 4,5 (ppm), J (Hz)

Ki hicu H3 H7a H10 H1l1 H13
i H6 H7b NH H12 H14
1 6,81s 3,75 s 2,17 s - -
6,50 s 3,67s 5,34 s - -
5 7,11 s 3,82s 2,01s - 6,29 d; J=12
7,38 s 3,79 s 10,03s 6,42 d; J=12 -
3 6,79 s 3,84s 2,30s - 3,0l m
6,95 s 3,73 s 7,85s 2,80 m -
4 7,08 s 385s 2,10 s - 2,73 m
7,31s 3,82 - 2,73 m -
s: singlet, d: doublet, t: triplet, dd doublet of doublets, m: multiplet)
Bang 3. Tin hi¢u *C NMR ciia cac hop chit1-4;5 (ppm)
Ki hieu C1 C3 C5 C7a C8 C10 C12 Cl4
C2 C4 Co6 C7b C9 Cl11 C13 C15
1 150,2 113,7 142,6 55,2 157,0 91 - -
140,3 100,2 99,9 55,4 113,6 i - -
) 150,6 111,7 130,8 55,9 156,3 8,3 131,1 166,8
146,5 1294 108,8 55,7 113,8 163,5 112,6 -
3 151,9 113,2 144,6 55,9 158,9 9,1 33,9 153,8
144,1 110,7 102,8 55,6 114,5 153,8 39,2 -
4 150,7 112,6 124,3 56,1 1554 8,2 26,3 176,7
149,0 113,4 112,6 56,0 116,4 176,7 26,3 -
4. KET LUAN

ba tong hop va xac dinh dugc cau trac cua 3 hop chat amide va imide c6 chua di

vong furoxan dugc tong hop tir eugenol trong tinh dau huong nhu. Nho phan tich tuong
tac spin - spin cua cdc nhom proton phd két hop véi cac pic giao trén phd HMBC da quy
két duoc tit ca cac van cong huong trén phd 'H NMR va '3C NMR. Hop chét 3 ¢o biéu
hién hoat tinh khéng ching B.subtillis & mirc yéu.

[1]

[2]
[3]

[4]

82

TAI LIEU THAM KHAO

R. Ferioli, G.C. Folco, C. Ferretti, A.M. Gasco, C. Medana, R. Fruttero, M. Civelli,
A. Gasco (1995), A new class of furoxan derivatives as NO donors: mechanism of
action and biological activity, Br. J. Pharmacol, 114(4), 816-820.

P. Tosco, M. Bertinaria, A. D1 Stilo, E. Marini, B. Rolando, G. Sorba, R. Fruttero, A.
Gasco (2004), A new class of NO-donor H3 -antagonists, /L Farmaco, 59, 359-371.
M. Bertinaria, U. Galli, G. Sorba, R. Fruttero, A. Gasco, M.I. Brenciaglia, M.M. Scaltrito,
F. Dubini (2003), Synthesis and Anti-Helicobacter pylori Properties of NO-Donor/
Metronidazole Hybrids and Related Compounds, Drug Dev. Res, 60, 225-239.

L.A. Dutra, L. de Almeida, T.G. Passalacqua, J.S. Reis, F.A.E. Torres, 1. Martinez,
R.F. Rosangela Gongalves Peccinini, Chung Man Chin, Konstantin Chegaev, Stefano



TAP CHi KHOA HQC TRUONG PAI HQC HONG PUC - SO 61.2022

Guglielmo, J.L. dos S. Marcia A. S. Graminha (2014), Leishmanicidal Activities of
Novel Synthetic Furoxan and Benzofuroxan Derivatives, Antimicrob, Agents
Chemother, 58, 4837-4847.

[5] H.Li, K. Wang, Q. Wan, Y. Chen, Design (2019), synthesis and anti-tumor evaluation
of' novel steroidal glycoconjugate with furoxan derivatives, Steroids, 141, 81-95.

[6] D. Li, L. Wang, H. Cai, Y. Zhang, and J. Xu (2012), Synthesis and Biological
Evaluation of Novel Furozan-Based Nitric Oxide-Releasing Derivatives of Oridonin
as Potential Anti-Tumor Agents, Molecules, 17, 7556-7568.

[7] N.H.Dinh, N.T. Ly, P. Van Hoan (2006), Some Imines and Azo Compounds Containing
Furoxan Ring Synthesized from Methylisoeugeno, J. Heterocycl. Chem, 43, 1657-1663.

[8] Trinh Thi Huan, Lé Thi Hoa, Nguyén Thi Thanh Hoai (2019), Téng hop, nghién ctru
cAu tric va hoat tinh sinh hoc ciia diy hop chit mau azo gin vdi di vong furoxan tir
eugenol trong tinh dau huong nhu, Tap chi phén tich Héa Ly Sinh, 24(1), 124-130.

[9] G.F. dos S. Fernandes, P.C. de Souza, L.B. Marino, K. Chegaev, S. Guglielmo, L.
Lazzarato, R. Fruttero, M.C. Chung, F.R. Pavan, Jean Leandro dos Santos (2016),
Synthesis and biological activity of furoxan derivatives against Mycobacterium
tuberculosis, Eur. J. Med. Chem, 123, 523-531.

STUDY ON SYNTHESIS AND NMR SPECTRA OF SOME AMIDE
AND IMIDE COMPOUNDS CONTAINING FUROXAN
SYNTHESIZED FROM EUGENOL

Le Thi Hoa, Nguyen Thanh Phuong, Le Van Khoe
ABSTRACT

From eugenol in Ocimum sanctum L. oil, 3-methyl-4-(2-amino-4,5-dimethoxyphenyl)
furoxan (1) was synthesized. The reaction of 1 with maleic anhydride was amide 2. The
double bond in 2 has trans configuration which is different from the original cis configuration
of maleic anhydride. For succinic anhydride, the results showed that when the reaction was
conducted at different temperactures, the product was amide 3, a mixture of two imide isomers
of position N—O, and imide 4 was not isomerized to the position N—O group. The NMR
signals of three amide and imide were assigned using their spin-spin splitting patterns, and
HMBC cross peaks. The antimicrobial activity 1 compound was tested.

Keywords: Amide, imide, NMR spectra.
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