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TONG HOP VA NGUNG TU
2-METOXY-4-(3-METYLFUROXAN-4-YL)-5-NITROPHENO-
XIAXETYLHIPRAZIN VOI MOT SO ANDEHIT THOM
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ABSTRACT

2-Methoxy-4-(3-methylfuroxan-4-yl)-5-nitrophenoxyacetylhydrazine  synthesized from 2-
methoxy-4-(3-methylfuroxan-4-yl)-5-nitrophenoxyacetic acid was condensed with aromatic or
heterocyclic aldehyde to give nine hydrazide-hydrazones. The structure of reported compounds
have been confirmed by IR, '"H-NMR and >C-NMR spectra. It is shown that the hydrazide-

hydrazones exist as syn and anti conformers at CO-NH hydrazide single bond.

I- MG PAU

Cac hgp chat chita vong furoxan (1,2,5-
oxadiazole-2-oxit) thudc loai cdc chat giai
phéng nito oxit (NO) trong diéu kién sinh 1y
(trong co thé) giong nhu glyxeryl trinitrat, hodc
natri nitroprusside da dugc dung trong tri liéu
bénh tim mach [1, 2]. Hién nay viéc tong hop va
nghién ctu cac hop chit c6 chita vong furoxan
dang thu hdt su chi y cta cdc nha héa duoc [3,
4].

Trong cong trinh trudc [5], ching t6i da

O/N\O/N O,/N\O,N

(A) (Hy)

thong bdo viéc tao vong furoxan tir nhanh allyl
cla axit isoeugenoxyaxetic (ki hiéu A) nho dé6
da diéu ché€ dugc axit 2-metoxy-4-(3-
metylfuroxan-4-yl)-5-nitrophenoxyaxetic. ~ Bai
bdo nay trinh bay két qua tdng hgp va ngung tu
2-metoxy-4-(3-metylfuroxan-4-yl)-5-
nitrophenoxyaxetylhidrazin (ki hiéu Hy) véi
mot s6 andehit thom.

Il - THUC NGHIEM

Cic chat duoc téng hop theo so do sau day:

O.N OCH,COOH O,N CH,C=0 O,N OCH,C=0
HS%_QQL 1) E1OR, 2) Nty Hsﬂ N, ACHO. Ha%—ﬁ NHN=CHAr
2
i OCHs R OCHs A OCHs

O/N‘o'N

(-9

So dé téng hop cdc chat

2-Metoxy-4-(3-metylfuroxan-4-yl)-5-
nitrophenoxyaxetylhidrazin (Hy) duoc diéu ché
biang cdach chuyén axit 2-metoxy-4-(3-

metylfuroxan-4-yl)-5-nitrophenoxyaxetic ~ (A)
[5] thanh etyl este r6i dun héi luu véi lugng du
hidrazin hidrat. Két tinh lai trong DMF-nuéc 1:
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1, thu dugc cdc tinh thé hinh kim mau vang,
néng chay & 212°C, hiéu suit 67%.

Ngung tu Hy véi cac andehit dugc tién
hanh nhu sau: Dun héi luu hdn hop gém 1 mmol
Hy, 1 mmol andehit thom (hoac di vong) va mot
luong dioxan t6i thiéu (vira di tan hét chat dau)
trong vong 8 + 10 gid. Sau d6 1am lanh hén hop
phéan tng, loc 14y chat rin, két tinh lai trong

dung moi thich hop, thu dugc céac hidrazit-
hidrazon 1 - 9 (bang 1).

Nhiét do6 néng chay do trén mady
GALLENKAMP MPD-350. Pho IR ghi & dang
vien nén véi KBr trén may IMPACT 410
Nicolet. Phéd NMR dugc ghi trén may Brucker
(500 MHz) trong d,-DMSO tai Vién Khoa hoc
va Cong nghé Viét Nam.

Bdng 1: Két qua téng hop cdc hidrazit-hidrazon 1 - 9

Ar hlféfu Dung moi két tinh Dang bé ngoai Cgiyé’nolc s}jﬁ’iflf%
4-CH,;C,H,- 1 Dbioxan - Etanol Hinh kim, mau vang 206 69
2-CIC{H,- 2 DMF - Etanol Hinh kim, mau vang | 209-210 72
2-O,NC¢H,- 3 bioxan - Nudc Hinh tdm, mau vang | 213-214 78
4-O,NCH,- 4 bioxan - Nudc Hinh kim, mau vang 228 78
2-HOC(H,- 5 DMF - Nuéc Hinh vay, mau vang 198 74
3-HOC¢H,- 6 Dbioxan - Nudc Hinh tdm, mau tring | 227-228 69
3-CH;0CH,- 7 Dioxan - Nudc Hinh kim, mau vang 199 57
2,4-(HO),C¢H;- 8 DMF - Nuéc Hinh kim, vang dam | 240-241 63
3-Indolyl 9 Etanol - Nudc Hinh kim, mau vang | 242-243 63

11 - KET QUA VA THAO LUAN

Mot s6 van hap thu trén phd hong ngoai ctia cac hop chét nghién citu duogc liét ké & bang 2.

Bdng 2: Mot s6 van ph6 hong ngoai clia cdc hop chat nghién ctu, cm™

I;l(); Vou/Vxu Ven Ve-o Ve, c=c fu:oI\I)C() an V-co
Hy -/3333,3290 | 3053,2917, 2860 1683 | (1622), 1578, 1520 1464 1276
1 -/ 3199 3098, 2977, 2855 1691 | 1615, 1582, 1526 1481 1274
2 -/ 3344 3069, 2935, 2851 1707 | 1623, 1582, 1525 1467 1279
3 -/3210 3081, 2925, 2861 1712 | 1617, 1580, 1527 1470 1275
4 -/ 3194 3095, 2975, 2862 1691 | 1611, 1583, 1530 1485 1276
5 3100/3192 | 3000, 2930, 2852 1686 | 1618, 1590, 1532 1491 1274
6 3290 /3200 | 3070, 2935, 2850 1702 | 1612, 1600, 1531 1455 1278
7 - /3199 3093, 2930, 2859 1684 | 1611, 1583, 1523 1470 1250
8 3454/3143 3065, 2923, 2850 1670 | 1611, 1587, 1515 1442 1275
9 -/3250, 3200 | 3058, 2923, 2859 1694 | 1614, 1575, 1523 1437 1274
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Céc van hédp thu héng ngoai liét ké & bang 2
déu phl hop véi cdu tao clia cdc chdt nghién
cttu. Trén phé cua cdc hidrazit-hidrazon 1 - 9
bén canh van hdp thu manh & 1676 - 1712 cm’
dac trung cho nhém C=0 hidrazit lu6n xuét hién
mot van kha manh & 1611 - 1623 cm™. Van nay
la thé hién dao dong héa tri cia nhém C=N
hidrazon. Dao dong khung ctia nhan thom (v,
Vey) thuong thé hién boi vai ba van trong
khoang 1500 - 1600 cm™, trong s6 d6 van & tan
s6 cao nhat c6 thé vuot 1600 cm™ va xen phi véi
van hap thu cta nhém C=N hidrazon. Vi vay
trong bang 2 ching duoc liét ké chung vao cot
Ven, c=c- Van hap thu ghi trong d&u ngoac don &
1622 cm™ ctia Hy 1a thuoc dao dong bién dang 2
ludi kéo cia nhém NH, hydrazin. Van hap thu
manh & 1437 - 1470 cm™ & phd cla cdc chat

trong bang 2 duoc quy cho nhém O-N-O
furoxan la dua theo tai liéu [6].

Khdc vé6i Hy, phé 'H NMR cua 1 - 9 kha
phtc tap vi bao gdm 2 bo tin hiéu dan xen vao
nhau, cuong do tuong doi ctua 2 bo la 2:1. Cac
nhém nguyén tir & hgp phan hidrazit duge ghi s6
tir 1 dén 10, & hop phan andehit tir 11 - 17 trong
d6 s6 11 gianh cho C ctia nhan benzen dinh truc
ti€p v6i Ci (C cia nhém -N=CH-), riéng véi
vong indol, s6 chi vi tri dugc ghi nhu & cong
thic dudi day. Viéc quy két cic van cong hudng
'H-NMR mot mat dua vao do chuyén dich hod
hoc, do boi va hing s6 tdch, mat khdc dua vao
cdc di litu & cdc day hgp chat twong ty ma
chiing toi da nghién ctu mot cach c¢6 hé thong
[7, 8], mot so trudong hop da sut dung phé 2D
NMR, thi du nhu & hinh 1. Két qua phan tich
phd 'H NMR duoc liét ké & bang 3.
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Hinh I: Mot phan phé HMBC ctia hop chat 9
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S6 chi vi tri dung dé phan tich phéd NMR ctia cac hidazit-hidazon.

Bang 3 cho thay, trong khi méi nhém proton
& Hy chi cho 1 van cong hudng thi hau hét cdc
nhém proton & céc hidrazit-hidrazon déu cho 2
van cong hudng c6 hinh dang nhu nhau véi do
chuyén dich hod hoc khdc nhau rat it. Hién
tugng nay thudng gap & céac day hidrazit-
hidrazon va di dugc ching toi ching minh rang

d6 1a do cau dang syn va cau dang anti & nhém
CO-NH hidrazit gay nén [9]. Ti 1&é mol cua
chiing tinh theo cudng do trén phd proton 1a 2:1.
Tin hiéu ctia cdc proton 6 hgp phan hidrazit (H3,
H6, H7a, H7b, H10, NH) bién déi rat it khi
chuyén tir hop chat nay sang hop chat kia vi céc
proton d6 & xa phan thay déi cau tao ctia phan
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ta. Su xuédt hién van don & 7,96 - 8,69 ppm
chitng t6 su c¢6 mat cia nhém CH=N hidrazon
(Hi). Van phé ctia proton nhém nay va clia céc
proton khiac thuoc hgp phan andehit (H12 -
H17) thay déi nhiéu phu hgp véi su thay déi cau
tao clia cdc hop phan andehit tir chat nay sang

chat kia.

O phan tir céc hidrazit-hidrazon 1 - 9 ¢6
khodng 18 - 19 nguyén tit C nhung trén phé *C
NMR d6i v6i nhiéu trudng hop c6 t6i gan 30 tin
hiéu cong hudng (bang 4).

Bdng 3: Tin hiéu '"H-NMR clia cdc hop chat nghién cttu, 8, ppm; J, Hz

H3 H6 H7a H7b | HI10 Hi HN H khac
Hy |742s|8,00s |4,74s|396s [2,01s 9,35s |NH,:4,37s
1 7,43s,|7,84s,| 5445 (3,97s,|2,03s(8,01s,| 11,64s, |H12,16: 7,62 d; 7,59 d; J 8, H13, 15:
7455|7935 | 493s [398s| - |824s| 11,65s |7,26d;7,23d;T8; HI7:2,3455;2,33;s.
2 7,425s,17,86s,| 547s|3,97s,(2,02s,(842s,| 11,86, |H13: 7,53 d; J 7,5; H14: 7,45 t; J 7.5;
- 7945 | 4965 | 3985 - 8,68s - H15: 7,42 t; J 7,5; H16: 8,03 ;7,97 t; J
7,5.
3 7,43s,(7,87s,| 5455 (3,97s,(2,025s,|8,42s,| 11,98 s, |H13: 8,13 d; 8,07 d; J 8, H14: 7,81 t; J
7455|794 s | 497 s - - 8,69s - 7,5; H15: 7,68 t; J 7,5; H16: 8,06 d; J
8.,5.
4 743s,17,87s,|551s|397s,(2,02s,(8,145s,| 11,99 s, |H12,16: 7,99 d; J 7; H13, 15: 8,28 d.
- 7,93s 4995 - - 8,38 s -
5 7,42s,17,85s,|543s|3,97s,(2,02s,(8,345s,|11,65s, |H13: 6,92 d; J 7; H14: 7,25 t; 7,30 t; J
745s|795s | 4965 | 3,98 - 8,51s - 7,5; H15: 6,87 t; 6,91 t;J 7,5; H16: 7,72
d; 7,55;d; J7,5; OH: 10,95 s; 10,05 s.
6 7,43 5s,17,96s, | 544s (3,97s,(2,02s,{7,84s,| 11,65, [H12: 7,13 s; 7,17 s; H14: 6,83 d; J 7;
7465s|793s |494s|398s [235s]8,18s | 11,665 |1,5 HIS: 7,24 t; ] 8; H16: 7,10 d; J 8;
OH: 9,61 s.
7 7,43s,17,85s,| 5465 |3,98s,(2,03s,(8,02s,| 11,70 s, [H12: 7,30 s; H14: 7,01 d; J 7; H15: 7,36
745s|794s | 4955 |3,99s _ 8,26's t;J 7,5; H16: 7,28 m; H17: 3,80 s.
8 741s,7,83s,|538s [3,98s,(2,025s,(8,21s,| 11,11 s, [H13: 6,30 s; H15: 6,35 m; H16: 7,32 d;
745s|794s | 493s|396s - 836s| 11,43 s |7,50d;J 8,5;20H:11,75 s5; 9,94 s.
9 7,43 s,17,87s,|547s [3,98s,(2,025,(8,23s,| 11,38 s, [H12: 7,82s; 7,81 s; H14: 8,15 d; 8,14 d;
745s|797s | 4925 _ _ 844 | 11,36s [J 7,5 HI5: 7,15 t; 7,14 t; J 7,5; H16:
721 t 7,19 v, J 7,5, H17: 7,45 d;
NH(Indole): 11,56 s.

Dé quy két cdc tin hiéu "C NMR va mot s6
tin hiéu '"H NMR, chidng t6i da sir dung phé 2D
NMR. Thi du, d6i v6i hop chat 9, dua vao do
chuyén dich héa hoc da quy két duoc mot céch
chéc chén céc van don clia c4c proton H7a, H7b,
C10, Hi. Céac van giao (cross peak) cua ching
trén phd HSQC gitip nhan ra cdc tin hiéu cla
C7a, C7b, C10, Ci. Trén phé HMBC gidp nhan
ra cac tin hiéu C1, C2, C8, C9 va C=0. Tin hiéu
ctia H3 va H6 déu 1a nhiing van don, H6 & vi tri
ortho so véi nhém NO, con H3 & vi tri ortho so
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v6i nhém OCHj; nén tin hiéu cia H6 & trudng
yé&u hon, vi thé van don & 7,87 ppm dugc quy
cho H6. Tin hiéu cua H3 dan xen véi tin hiéu
cta H17 nhung van nhan ra dugc nho van giao
ctia n6 v6i C8, C1 va C5 & thdp hon so véi cac
van giao cua H17 véi C19 va Cl15. Tin hiéu cla
C12, C19, C13 dugc nhan ra nho cic van giao c;
a va d; b va e cua ching véi Hi. Tin hiéu cta
H14 gém 2 van doi véi cuong do 0,77 H va 0,33
H, van c6 cuong do 0,33 H xen pht vé6i van don
cta Hi. Céc van giao f, g va h cia H14 cho phép



nhan ra C18, C16 va C13. Tin hiéu ctia H15 va
H16 déu c6 dang van ba vé6i do chuyén dich héa
hoc gén nhau, ching dugc phan biét nhu sau:
H16 ¢6 van giao k va [ v6i C18 va Cl4; H15 ¢6
van giao m va n véi C19 va C17.

Nhu vay phé "C NMR cla céc hidrazit-
hidrazon 2, 3, 5 va 9 ciing gébm 2 b9 tin hiéu nhu
phé 'H-NMR, nhung tin hiéu cia “C-NMR &
cdu dang c6 s6 mol it hon da khong di manh
nén khong quan sit dugc d6i véi moi vi tri

(bang 4). Tuy vay céc sd liéu thu duogc 1a hoan
toan phu hgp véi cdu tric du kién.

Trén phd ESI MS clia hidrazon 2 (M = 461)
cling nhu cua hidrazon 6 (M = 443) pic c¢6
cuong do 16n nhat (100%) 1a pic M+H' (m/z =
462 va 444 tuong tng). Canh pic m/z = 462 ¢6
pic m/z = 464 v6i cuong do 40% phu hop véi 1
nguyén t Cl trong phan tir 2. Ngoai ra & pho
cla hai chat déu c6 pic M+Na véi gid tri m/z
tuong ing 466 va 484, cudng do déu bing 25%.

Bdng 4: Tin hiéu "C NMR ctia Hy va c4c hop chat 2, 3, 5,9 8, ppm

Hy 2 3 5 9
Cl_| 149,01 14927,- | 149,24, | 14930; 14892 | 149.48; 149,19
2 | 15364 15336:- | 15336;- | 153.36; 153,62 | 153,71; 15348
C3 | 11458 11446, - | 114.48;- | 11443; 11448 | 114,58; 11448
C4_ | 11506 114,50, - | 11455 - | 114,69; 11524 | 114,67 115,19
Cs | 13991 14001;- | 139.77;- | 139.98:139.90 139,00; -
C6 | 11027 109,88;- | 109.86;- | 109,87 11041 | 109,89 110,36
Cla | 6113 65.83; - 65.79:- | 65.78, 67,07 66,14, 67.41
Cb | 5685 56,80; 56,89 | 56,81~ | 56,78, 56,38 56,86; 56,93
C8 | 15632 15634 - | 156,34;- | 15643; 156,36 156,49; -
CO | 11365 113,68, - | 113.6%- | 113,69- 113,79; -
Cl0 7,57 7,01; - 7,01 - 7,59; - 7,65; -
C=0 | 16577 | 16835 163,70 | 168,48;- | 167.80; 16327 | 167,23; 162,50
Gi : 140,20; 143,34 | 140,01;- | 141,89; 148,09 | 141,83; 14526
Cll i 13147;- | 12806;- | 131,59; 131,30 i
ci2 . 133,00~ | 14802~ | 157,30;- 130,70; -
Ci3 X 120.87;- | 124,50;- | 116,13; 116,35 111,32; -
C4 i 13L15;- | 130,66~ | 129,14 126,54 121,84; -
Cl5 : 127,15~ | 13351;- | 118,57:- 120,67; 120,52
Ci6 X 127,53 - | 128,56;- | 11991; 11935 122,72; -
Gl _ _ _ ) 111,94; 137,16;
e 12433; 124,12

IV - KET LUAN

Bing phan tng ngung tu 2-metoxy-4-(3-
metylfuroxan-4-yl)-5-nitrophenoxyaxetyl-
hidrazin téng hgp tir axit 2-metoxy-4-(3-
metylfuroxan-4-yl)-5-nitrophenoxyaxetic ~ véi
mot s6 andehit thom hoac di vong da thu dugc 9
hidrazit-hidrazon c¢6 chita vong furoxan. Cau
triic ctia cac hidrazit-hidrazon da dugc xac dinh
nho phé IR, '"H-NMR va *C-NMR. Dit liéu phé
NMR thu duoc cho thdy céac hidrazit-hidrazon

nghién ctu ton tai 6 2 cau dang syn va anti &
lién két don CO-NH hidrazit.
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