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MO DAU
1. Ly do chon deé tai

Tir lau trong dan gian, ngudi ta da dung cdy huwong nhu lam thudc chira cac
bénh cam cam, sbt, nhirc dau, hoi miéng, dau bung, miéng non...Tinh dau huong nhu
1a thanh phan khong thé thiéu trong viéc ché dau cao “Sao vang”. Eugenol (thanh
phan chinh cua tinh diu huong nhu) khong nhimg dugc st dung trong san xuat
huong liéu ma con duoc sir dung nhiéu trong san xuat duge liéu do nd c6 hoat tinh
sinh hoc cao ma lai hiu nhu khong ddc hai véi co thé. Nguoi ta da tim ra nhiéu dan
xuét ctia eugenol, trong sé d6 c6 nhitng hop chét di tro thanh nhitng san pham qui
duoc str dung trong nong nghiép nhu O-metyl eugenol lam chat du dan rudi vang hai
cam, trong cong nghiép thuc phdm nhu vanilin 1dm huong liéu dé san xuat banh, keo.
Nhiéu dan xuét ctia engenol co hoat tinh sinh hoc cao di duoc st dung trong y hoc.

Trong nhiing nim gan day héa hoc cac hop chat di vong ngay cang phat trién
manh mé& va di tao ra nhiéu hop chét c6 tmg dung trong thyc tién, dic biét 1a trong y
duoc.

Trong hoa hoc di vong, vdi cau tao kha dic biét cac hop chit chira vong 1,2,5-
oxadiazole-2-oxit (thudng goi 13 vong furoxan) va cac hop chat chia vong 1,2,4-
triazole dugc coi 1a ddi twong tot dé nghién ctru vé mat 1i thuyét cling nhu Gmg dung
thuc tién. Mot s6 hop chét chira cac di vong trén c6 kha ning khang ndm, diét vi
khuan va c6 tac dung ddi voi hé thong than kinh diéu khién co giin mach méau. Pic
biét, cac furoxan 1a cac chit giai phong nito oxit (NO) trong diéu kién sinh Iy (gidng
nhu glyxeryl trinitrat hodc natri nitroprusside da dugc dung trong tri liéu bénh tim
mach), c6 tac dung chéng ngung két tiéu cau.

Téng hop cac hop chat méi trén co so cac hop chat thién nhién da tao ra dugc
nhiéu duoc pham, nong dugc duge sir dung rong rii trong y hoc va nong nghiép.
Ngay nay, mdi khi c¢6 nhirng chirng bénh méi la ngudi ta van thudng tim dén cac hop
chét thién nhién hodc dan xuét cua ching (chéng han dé ché thudc Tamiflu tri H5N1
nguoi ta dd xuat phat tir axit shikimic tach tir qua hoi), mdi khi c6 nhimng ching vi
trung, sau bénh nhon thudc, khang thudc, cac nha héa hoc lai phai téng hop ra cac
hoat chat méi.

Nhu d3 biét, nhiéu hop chit c6 hoat tinh sinh hoc cao duoc tmg dung rong rai
trong y dugc cé cdu tao gdm nhan di vong lién két véi nhan thom dong vong (ndi gon
1a “di vong két hop véi ddng vong”). Tiéu biéu nhat 13 cac penixilin, phan tir gdbm
lactam 4 canh ghép véi vong 5 canh, lién két boi nhom NH-CO véi vong benzen
chtra nhitng nhém thé khac nhau. Pho bién trong nhiéu diy ancaloit 1 cau tric gdm
di vong chira nito lién két v6i hop phan gom nhan benzen chira cac nhém thé nhu
OH, OCH,0, OCHs.



Theo huéng nghién ctru “Toéng hop nhitng hop chat theo kiéu di vong két hop
v6i dong vong”, chiing toi chon dé tai “Nghién ciru tong hop, cdu tric, tinh chit
mot s6 oxadiazole va triazole tiv eugenol”.

Trong sb cac oxadiazole chung t6i nghién ctru loai 1,2,5-oxadiazole-2-oxit, nd
c6 tén thong thuong 1a furoxan. Vi vay trong ludn an nay ching t61 thuong chi dung
tén ngan gon do.

2. Muc dich cia luan an

1. Téng hop mét ) hop chit thudc loai nitro, amino, hidrazit-hidrazon, azo,
azometin chira vong furoxan hoic triazole gan vdi gbc thom cua axit eugenoxiaxetic.

2. Nghién ciru mbi lién quan gitta cdu tric cta cac hop chat tong hop véi tinh
chat phd cta chung, qua d6 cung cap nhitng dir liéu vé phd cé ich cho viéc nghién
ctru cac hop chat phire tap chira di vong .

3. Tham do hoat tinh sinh hoc ctia mot sd hop chit téng hop duoc nham tim
kiém nhiing hop chat c¢6 hoat tinh sinh hoc cao.

3. Phuong phap nghién ctru

Céc hop chat duoc tong hop theo cac phuong phap chung cé su cai tién va van
dung thich hop vao cac truong hop cu thé. Sau khi tinh ché bang phuong phap két
tinh dén nhiét d6 nong chay on dinh, tién hanh ghi va phan tich phd (UV, IR, 'H-
NMR, “C-NMR, HSQC, HMBC, NOESY, MS) dé xac dinh cu triic va mdi quan hé
giita cdu tric va tinh chat.

Hoat tinh khang vi sinh vat cua mot s6 chat dugc thu nghiém trén mot s6 vi
khuan Gram (+), vi khuan Gram (-), nAm men va nim méc. Hoat tinh doc té bao dugc
thir nghiém véi dong té bao KB (ung thu biéu mo). Hoat tinh chéng oxi hoa thir voi
enzym peroxydaza mau ngudi. Tham do kha ning (rc ché an mon kim loai (thép CT3)
theo phuong phap do duong cong phan cuc va phuong phéap tong trd dién hoa.

3. Poi twong va pham vi nghién ciru

Xuat phat tir eugenol, thanh phan chinh cua tinh dau huong nhu (mdt cay duoc
liéu pho bién ¢ Viét Nam), tong hop ra axit isoeugenoxiaxetic. Tir axit nay tong hop
ra cac hop chit chtra nito loai hidrazit-hidrazon, 1,2,5-oxadiazole-2-oxit (furoxan) va
triazole. Nghién ctu cAu trac, tinh chat va thim do hoat tinh sinh hoc cua céc hop
chét tong hop dugc.

4. Y nghia khoa hoc va thwe tién ciia dé tai nghién ciru

Tinh dau huong nhu da duoc st dung dé cung cdp eugenol 1am chat dau cho san
xuat duoc phdm va my pham. Viéc chuyén hoa eugenol thanh cic hop chit dong
vong, di vong chira nito dong thoi nghién ciru tinh chat phd va cdu tric cia ching s&
tao ra nhirng hop chat méi va déng gdp nhitng dir lidu c6 ich cho viéc nghién ctru hoa
hoc di vong. Viéc tong hop nhitng hop chét chira di vong gan véi phan dong vong
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cua eugenol s& tao ra cac hop chit c6 hoat tinh sinh hoc cao, co trién vong su dung
trong y dugc, do d6 gop phan 1am ting gia tri cua cdy huong nhu ¢ Viét Nam.
5. Nhirng dong gép méi ciia luan an

5.1.Toéng hop axit isoeugenoxiaxetic theo phuong phap moi bang cich dong
phan hoéa axit eugenoxiaxetic thay cho viéc ddng phan hoa eugenol. Phuong phéap nay
vira d& tién hanh lai cho hiéu suét cao hon. i tim duoc phuong phap thich hop tao
vong furoxan tir nhanh prop-1-enyl cua axit isoeugenoxiaxetic. Pa tong hop dugc 99
chat chua thidy mé ta trong cac tai liéu tham khao. Cu tric cta cac hop chat méi da
dugce xac dinh nhd phdi hop cac phwong phap phd IR, UV, 'H NMR, “C NMR,
HSQC, HMBC, NOESY va MS.

5.2. Pa rat ra mot sd nhan xét ¢6 tinh hé théng nhu sau: Nhom furoxan-4-yl 1a
mot nhom hut electron va gy ra su chin manh ddi véi cac nhom thé dinh vao vi tri 4
va vi tri 3. Phan irng ngung tu hidrazit voi andehit thuong tao ra hidazit-hidrazon voi
nhém N=CH-Ar & cu hinh E (anti). Trong dung dich céc hidrazit-hidrazon ma H cia
nhom NH hidrazit c6 thé tao dugc lién két hidro ndi phéan tir thi thuong ton tai dudi
dang 2 ddng phan cau dang syn va anti ¢ lién két don C(O)-NH.

5.3. Trong s 24 hop chat duoc thaim do hoat tinh khang vi sinh vat ¢ 5 chat thé
hién kha nang kim ham sy phét trién cta vi sinh vat. Trong s6 10 chat thir doc tinh té
bao thi 4 chat thé hién kha ning kim ham su phat trién té bao ung thu biéu mo. Trong
s6 11 chét thir hoat tinh chéng oxi hoa thi 5 chat c6 kha ning chéng oxi hoa. Két qua
thaim do kha ning tc ché dn mon kim loai ctia 12 chit theo phuong phap do duong
cong phan cuc va phuong phap tong tré dién hoa cho thay 9 chét co kha ning trc ché
an mon kim loai trong dung dich HCI 0,02 M theo hai phuong phép trén.

5. B cuc ciia luin 4n

Lu4n an gdm 150 trang danh may vé6i 53 bang, 27 hinh vé& va so d6. Phan bd cu
thé nhu sau: M¢ dau: 03 trang; Tong quan: 25 trang; Thuc nghiém: 15 trang; Két qua
va ban luan 93 trang; Két luan: 02 trang; Danh muc cong trinh cta tac gia: 02 trang;
Tai li¢u tham khdo: 15 trang. Ngoai ra con c6 phﬁn Phu luc gém mot s6 bang s6 lieu
thuc nghiém va céc phé do.

Chuong 1: TONG QUAN
Pi tong két tai liéu vé tinh hinh nghién ctru eugenol va din xuat cta eugenol,
hop chét chira di vong furoxan va triazole.
Két qua tong quan cho thiy hop chat chtra dj vong furoxan va triazole tong hop tir
eugenol con it dugc nghién ctlru.
Chwong 2: THUC NGHIEM
2.1. Tong hop mot s6 chat dau (K0-K15)
Céc chit diy K duoc tong hop theo so dd ¢ hinh 2.1.
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OCH,COOH OCH,COOH OH
H;CO H,CO 1. NaOH H;CO
KOH/C,H;0H A ——
— 2. CICH,COONa
K1 CH=CH-CH; o KO CH,-CH=CH, CH,-CH=CH,
A 306,
\,F 5 2&0
Q % G OCH;
21” OCH; OCH; H,C-HC=HC{  )-OCH,
CH3ﬂ®quz C3H5@OQH2 N,H, (K3) CONHNH,
0" 0" ke K2 ;
H,C-H,C-H,C OCH,
2 % &O%, (K4) CONHNH,
Q% So
S %
T | G OCH; OCH; OCH;
N,H, o
TN/ O CH37/_\T®O(FH2 i o 4o
N N COOH N. N COOR NN CONHNH,
NO, o o o
K10 , K11 R: Me (K7), Et (K8) 9
o
z A
g |8 X s,
o |2 S
T | O O
= OCH, OCH; OCH,
N,H,
CH; T\ OCH, CH; 7\ OCH, gon CH; T\ OCH,
_ N COOH _.N_ N COOEt -N__N CONHNH,
0" ™" NH, 0" ™" No, 0" NO,
K15 K12, K13 K14
Hinh 2.1: So d6 tong hop diy K (K0-K15)
Két qua tong hop cac hop chat diy K duoc dan ra ¢ bang 3.2.
Bing 3.2: Két qud tong hop cdc chit diy K
KH Dmkt tae, C) | HS, (%) | KH Dmkt toe, "C) | HS, (%)
K1 Etanol:Nuoc 112-113 80 K8 Etanol: Nuoc 120-121 65
K2 Etanol: Nuoc 65 69 K9 Etanol: Nuoc 159-160 60
K3 Etanol: Nudc | 137-138 70 K10 | Etanol: Nudc 207-208 63
K4 Etanol: Nudc | 130-131 72 K11 | Etanol: Nudc 180 60
K5 Etanol: Nudc | 184-185 40 K12 | Etanol: Nudc 131-132 62
K6 Etanol: Nudc | 145- 146 62 K13 | Etanol: Nudc 97-98 63
K7 Etanol: Nuoc 117-118 35 K14 DMEF: Nudc 212-213 67
- - - - K15 Etanol 180-181 43

2.2. TONG HQOP MOT SO HIPRAZIT-HIPRAZON DAY L, M, N
2.2.1. Tong hop mét sé hidrazit-hidrazon tir isoeugenoxiaxetylhidrazin (Diy L)

-4 -




OCH, OCH;

ArC 0 =X "
HacHC=HCOOCH2CONHNH2 — R H,CHC-HC \ / O¢ R,

C,HsOH s CONHN=C-Ar
K3 L1-L16 i

R: H, Ar: C6H5 (Ll), 4-CH3C6H4 (LZ), 4-FC6H4 (L3), 2-C1C6H4 (L4), 4-C1C6H4 (LS), 4-BrC6H4 (L6),
3-CH3OC6H4 (L7), 3,4-0CH20C6H3 (LS), 3-CH3O -4-OHC6H3 (Lg), 4 -(CH3)2NC6H4 (LIO), 2-02NC6H4
(L11); 3-0,NCH, (L12), 4-0,NCgH, (L13); 3-piridyl (L14); 2-furyl (K15); R: CHa; Ar: 4-CH;CgH, (L16)

Bing 3.3: Két qud tong hop cdc chit diy L

KH Dmkt toe, "C) |HS, (%) | KH Dmkt tae, 'C) | HS, (%)
L1 Etanol:Nudc 110 55 L9 Etanol: Nudgc | 185-186 73
L2 Etanol: Nugc | 151-152 53 L10 Etanol: Nugc | 148-149 57
L3 Etanol: Nudc 150 60 L11 DMF: Nudc 166 65
L4 Etanol: Nugc | 171-172 75 L12 DMEF: Nuéc 105 66
L5 Etanol: Nugc |213-214 72 L13 DMEF: Nudc 180 68
L6 Etanol: Nugc |152-153 67 L14 DMF: Nudc 121-122 61
L7 Etanol: Nudc 92 52 L15 DMEF: Nuéc 143-144 60
L8 Etanol: Nugc | 155-156 63 L16 DMF: Nudc 144-145 57

2.2.2. Tong hop mot sé hidrazit-hidrazon tiv 2-metoxi-4-(3-metylfuroxan-4-yl)
phenoxiaxetylhidrazin (ddy M)

b
OCH,4 0 OCH3 ’

H3C AI‘C O H3C
T OCH,CONHNH, & OCHz R 117

O/N\O/N CzHSOH O,N\ P 6 CONHN= c Ar

K9 M1-M27
R: H, Ar: C6H5 (Ml), 2-CH3C6H4 (MZ), 4-CH3C6H4 (M3), 2-C1C6H4 (M4), 4—C1C6H4 (MS), 4—BrC6H4 (M6),

3-CH;0C¢H,4 (M7); 4-CH;0C¢H, ( M8); 3,4-OCH,0C4H; (M9); 3-CH;0 -4-OHC¢H; (M10); 4 -(CH3),NC¢H,
(M11); 2-OHC¢H, (M12); 3-OHC4H, (M13); 4-OHCcH,(M14); 2.4 -(OH),C4H; (M15); 2-O,NCcH, (M16);
3-O,NC¢H4 (M17), 4-O,NCcH,4 (M18); 3-piridyl (M19); 2-pirolyl (M20); 2-furyl (M21); Indol-3-yl (M22);
R: CHj3; Ar: C¢H5 (M23); 4-BrCgH, (M24); 2-OHC¢H, (M25); 3 -NO,CcH4 (M26), 4-NO,CcH,4 (M27)

Bing 3.4: Két qud tong hop cdc chit diy M

KH Dmkt tac "C) | HS, (%) | KH Dmkt tae, "C) | HS,(%)
M1 Etanol:Nudc 155-156 55 M14 DMF:Nudc 210 59
M2 DMF:Nudc 167 68 M15 DMF:Nudc 240 60
M3 Etanol: Nudc 171-172 69 M16 DPioxan: nudc 120 70
M4 Dioxan:Nudc 161 71 M17 Etanol DMF 132-133 71
M5 Etanol:Nudc 129-130 67 M18 bioxan Nudc 214-215 73
Mé6 Etanol: Nudc 139-140 59 M19 Etanol:Nudc 143 50
M7 Etanol:Nudc 165 56 M20 Etanol:Nudc 124-125 32
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M8 DMF:Nudc 152-153 61 M21 DMF:Nudc 144 75
M9 bioxan:Nudc 197-198 72 M22 Etanol: Nudc 237 63
M10 bioxan:Nudc 174 69 M23 Etanol: Nudc 201 55
Mi11 DMF:Nudc 212 65 M24 DMF:Nudc 224-225 45
M12 DMF:Nudc 227 72 M25 DMF:Nudc 240 62
M13 Pioxan:Nudc 223-224 68 M26 DMF:Nudc 214 74

- - - - M27 DMSO:Nudc 250 72

2.2.3. Tong hop mot sé hidrazit-hidrazon tiv 2-metoxi-4-(3-metylfuroxan-4-yl)-5-
nitrophenoxiaxetylhidrazin (ddy N)

O,N o ONs 6
H;C <:2 H3C97—8€QO€H
3 ArCHO /\ 2 io11-17
o OCH 3
0 9 ki 3 77 N1-N20

Ar: C¢Hs (N1); 2-CH;C¢H, (N2); 4-CH3CgHy (N3); 2-CICH, (N4); 4-CIC¢H,4 (N5); 3-CH;0C4H, (N6); 4 -CH;0
CeHy (N7); 3,4-OCH,0C4¢H; (N 8); 3-CH30 -4-OHC¢H; (N9); 4 -(CH;),NCgH, (N10); 2-OHC¢H, (N11); 3-OHC¢Hy
(N12); 4-OHC¢H,4 (N13); 2,4 -(OH),CgHs (N14); 2-O,NC¢H,4 (N15); 3-O,NC¢H, (N16), 4-O,NCgH, (N17); 3-piridyl
(N18); 2-furyl (N19); Indol-3-yl (N20).

Bing 3.5: Két qud tong hop cdc chit diy N

KH Dmkt te. ’C) | HS, (%) | KH Dmkt toe. CC) | HS, (%)
N1 DMF:Nudc 214-215 58 N11 DMF:Nudc 198-199 74
N2 DMF:Nudc 197 69 N12 | Dioxan:Nudc | 227-228 69
N3 | Dioxan:Etanol 206 69 N13 DMF:Nudc 230-231 53
N4 DMEF:Etanol 209-210 72 N14 DMF:Nuéc 240-241 63
N5 Etanol:Nudc 207-208 75 N15 | Dioxan:Nudc 213 78
N6 bioxan:Nuoc 199 57 N16 DMF:Nudc 202 71
N7 bioxan:Nuoc | 215-216 54 N17 | bioxan:Nudc 228 78
N8 | DMSO: Nudc | 226-227 70 N18 DMF:Nudc 229-230 59
N9 Etanol:Nudc 175-176 65 N19 | DMF:Etanol 223-224 77

N10 | Dioxan:Nudc 209 66 N20 | Etanol:Nudc | 242-243 63

2.3. TONG HQP MOT SO HQP CHAT AZOMETIN VA AZO CHUA VONG
FUROXAN
2.3.1. Tong hgp mét s6 hop chiit azometin chira vong furoxan (diy P)

i 11-17

LN 10 N=CH-Ar
2
ArcHO H3C_ 1
N OCH,COOH TNy, OCHCOOH
N N
o OCH; K15 0'N o’ O7CbH3 P1-P11




Ar: 2-CH;CgH, (P1); 2-CIC¢H, (P2); 4-CIC4H, (P3);3-CH;0CH, (P4); 4-CH;OCH,

(PS), 3,4-OCH20C6H3 (P6), 2,4-(OH)2C6H3 (P7), 2-02NC6H4 (PS), 3-02NC6H4 (P9),

4-0,NCgH, (P10); 3-piridyl (P11).

Bing 3.6: Két qud tong hop cdc chit diy P

KH Dmkt toe,"C) | HS, (%) | KH Dmkt toe, "C) | HS, (%)
P1 Etanol:Nué6c | 126-127 45 P6 Etanol:Nudc | 182-183 54
P2 DMF:Etanol 182 59 P7 Etanol:Nudgce | 235-236 60
P3 Etanol:Nué6ce | 172-173 52 P8 DMF:Nude | 210-211 68
P4 Etanol:Nudc | 189-190 57 P9 DMF:Nuoc | 206-207 65
P5 Etanol:Nudc 199 60 P10 DMF:Nudc 221 69

- - - - P11 Etanol 141-142 45
2.3.2. Tong hop mot sé hop chit azo chira vong furoxan (diy Q)
11-17
H,N 0 N_N-Ar
H C lNaNOZ/ HC] H C 9 7a
S OCH,COOH I OCHzCOOH
N 2. ArOH/ OH'
\o OCH3 o’N CHs Q1-Q7

OOH OOH ; HsC GOH OOH ; OOH > OH

QM) Q2) @3) Q4) (Q6) OH @Q7)
Bing 3.7: Két qud tong hop cdc chit diy Q
KH Dmkt ta., ’C) | HS, (%) | KH Dmkt tae, "C) | HS, (%)
Q1 Etanol 191-192 46 Q4 Etanol 186-187 54
Q2 Etanol 190-191 56 Q5 Dioxan:Nudc | 226-227 67
Q3 bioxan:Etanol 183 55 Q6 Etanol:Nuoc | 244-245 90
Q7 Etanol:Nudc | 235-236 90

2.4. TONG HQOP MOT SO HQP CHAT CHUA DI VONG TRIAZOLE

Qmiﬁs

C3H7Q

(K4)

OCH,C=O 1) CS,/KOH _RCOOH  C3H,
| —_— SH — >
NHNH, 2) NHyt" C3H; Q OCHzJ\ )" POCl,
OCH, OCH
5 (T1) NH2

OCHj;

v=Lr

(T2-T9)

R: H (TZ); C6H4 (T3); 3-02NC6H4 (T4); 4-02NC6H4 (TS); 4'H2NC6H4 (T6);

3, 5 -(0,N),CgH; (T7); 3, 4 -(CH;30),CsHj; (T8); 2-quinolyl (T9).




Bing 3.8. Két qud tong hop cdc hop chit diay T

KH Dmkt tne, (°C) HS,(%) KH Dmkt twe, CC) | HS, (%)
T1 | EtOH:H,0O 127-128 60 T5 EtOH : DMF 123,5 70
T2 EtOH 111-112 20 Té6 EtOH 185-186 65
T3 | EtOH :DMF 123 50 T7 EtOH : DMF 198-199 79
T4 | EtOH:DMF | 128-129 60 T8 EtOH 142 49
T9 EtOH : DMF 153 84

Chuwong 3: KET QUA VA THAO LUAN
3.1. TONG HQP CAC CHAT

Két qua tong hop céac chét duoc tom tat trong cac bang 3.2 - 3.8 & muc 3.1. Trén
co s¢ cac phuong phap truyén thong da cai tién va tim toi dugc cac phuong phap moi
thich hop cho viéc tong hop nhleu diy hop chét di vong tir axit eugenoxiaxetic. Thi
du, cac tac gia trudc tién hanh tong hop axit isoeugenoxiaxetic theo so dd sau, hiéu
sudt cta qua trinh 13 46 %.

OH OH OCH,COOH
OCH; om /C,H;OH OCH; | NaOH/CICH,COONa OCH;
_—
(1a) 2.HC1 (2a)
CH,-CH=CH, CH=CH-CHj CH=CH-CHj

Chung t6i tong hop theo so do:

OH OCH,COOH OCH,COOH
OCH OCH
OCH; | NaOH/CICH,COONa 3 KOH/C,H;OH 3
2.HCI  (1b) (2b)
CH,-CH=CH, H,-CH=CH, CH=CH-CH,

Theo phuong phap tong hop nay chi phai dun cach thily, khong can thuc hién ¢
nhiét d6 cao, khong phai cat ap suat thip phirc tap lai cho hiéu sut cao hon (60%).
3.2. TINH CHAT PHO VA CAU TRUC CUA CAC HQOP CHAT DAY K

Céc van hip thu dic trung cho cac nhdm nguyén tir chinh trén phd IR cta cac hop
chat K1 - K15 dugc liét ké & bang 3.9 trong luan an. Két qua phén tich phé 'H NMR,
C NMR cua cac hop chit diy K duoc tom tit o cac bang 3.10, 3.11.

OCH;
Bing 3.10: Tin higu cong hwong "H NMR . Q’Yﬂ@jw{ e
& cdc hop chat day K, 6 (ppm), J(Hz) At
KH | H3 H5 H6 H7a | H7b H10 > H khac
N HER N EAR
ks 750 SRS 6?.08d assis [378s) S| i hnm 68
K6 7’;’:22;‘1 73:225;‘;‘1 7’?%‘1 4,78;s | 3.85;s| 231;s -
K7 7’J3:42;d ;2875‘1‘12 7’?:85‘1 490:s | 386:s| 231:s H11:3,70
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7,33;d 7,27 dd 7,10; d ) ) ) H11:4,18;q;J: 7
K8 112 J: 8;2 g5 | P00s | 385s] 231 H12:1,22;6): 7
7,33;d 7,33;d 7,10; d ) ) ] NH: 9,23; s
KO 175 J: 2 g5 | 8s [ 385s] 231 NH.: 4,35; s
K10 | 7,43; s - 7,85;s |4,97;s | 3,96;s 2,02; s -
K11 - - 8,35;s [5,19;s | 4,13;s 2,10; s -
. . . : . H11:4,21; q;J: 7,
K12 | 7,44;s - 7,88;s |5,06;s | 3,96;s 2,02; s H12: 1.23: ¢ J: 7
. . . . H11:4,24;q;J: 7
K13 - - 8,35;s |5,28;s | 4,16;s 2,10; s H12: 1.26- ¢ J: 7
. ) . . ) NH: 9,35; s
K14 | 7,42;s - 790;s |4,74;s | 3,96;s 2,01;s NH,y: 4.37: 5
K15 | 6,80; s - 6,36;s | 4,38;s | 3,69;s 2,16;s NH,: 5,29

Viéc phan tich phd NMR cho thiy: Viéc tao vong furoxan tir nhanh prop-1-
enyl thuc hién dugc véi axit cacboxylic va este nhung khong thuc hién dugc véi
hidrazit; Nhém N-oxit furoxan & gan nhém metyl; nhom furoxanyl khong giit vai tro
dinh hudng trong phan tng nitro héa va khong bi khur boi natri dithionit trong moi
truong kiém.

Céc hop chat K2 + K15 c6 thé dung lam chét dau dé tong hop cac diy hop chat

chtra vong furoxan.
OCH,
7o

8,9,10 = 11,12
Bing 3.11: Y- —OCH,CO-Z
Tin hiéu >C NMR ciia cic hop chit day K < ¢
KH C1 C3 C5 C7a C8 C10 C11
C2 C4 Cé6 C7b C9 CcO C12
K1 146,37 109,40 118,32 65,14 131.29 18,14 i
148,99 130,52 113,32 55,53 123,61 170,24
K4 145,39 112,64 119,98 67,48 36,89 13,62 i
149,08 136,27 114,86 55,48 24,18 166,74
K5 146,64 109,35 118,32 67,20 130,47 18,14 i
149,29 131,87 114,62 55,26 123,88 166,65
K6 149,49 110,97 120,52 64,82 156,98 8,98 i
149,17 119,18 113,17 55,78 112,91 169,78
K7 149,26 111,44 120,50 65,98 156,95 8,97 51.83
149,20 119,49 113,45 55,80 112,91 168,85 ’
K8 149,31 111,02 120,48 65,09 156,92 8,96 60,70
149,24 119,48 113,49 55,80 112,88 168,35 13,99
K9 149,72 110,92 120,56 66,94 156,97 8,97 i
149,39 119,47 113,78 55,79 112,90 166,30
K10 148,74 114,59 139,95 65,35 156,34 7,61 i
153,43 114,87 109,71 56,85 113,71 169,37
K11 153,85 144,99 142,42 66,40 151,61 7,20 i
145,28 106,42 113,64 62,82 113,86 168,86
K12 148,50 114,66 139,93 65,56 156,22 7,56 60,89
153,44 115,06 110,12 56,85 113,62 167,91 13,97
K13 153,58 144,89 142,37 66,54 151,50 7,13 62,81
145,28 106,58 113,80 61,19 113,74 167,35 13,93
K14 149,01 114,58 13991 67,13 156,32 7,57 i
153,64 115,05 110,27 56,85 113,65 165,77
K15 151,23 113,62 142,44 66,20 157,04 9,10 i
140,12 100,00 101,08 56,48 113,85 170,05
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3.3. TINH CHAT PHO VA CAU TRUC CUA HIPRAZIT-HIPRAZON DAY L,
M, N.
Céc van hap thu chinh trén phd hong ngoai ctia cac hop chét hidrazit-hidrazon
diy L, M, N duoc liét ké & cac bang 3.12; 3.13; 3.14. Két qua quy két cac tin hiéu 'H
NMR va *C NMR duogc trinh bay & cac bang 3.16 + 3.18; 3.23 = 3.25 trong luan an.
Céac hop chat L1+L15, M1+-M22, N1+-N20 14 san pham ngung tu giira hidrazit véi
andehit ching t61 goi 1a cac hidrazit-andohidrazon; cac hop chat L16, M23 + M27 la
san pham ngung tu gitra hidrazit véi xeton chung toi goi 13 hidrazit- xetohidrazon.
Duéi day 1a cac bang tom tat.
Bing 3.19: Dé chuyén dich héa hoc ciia H3, H5, H6 ¢ cdc day L, M va N, d( ppm)

hidrazit-andohidrazon hidrazit-xetohidrazon
TT H3 HS H6 H3 HS5 H6
Day L | 6,99+7,05 | 6,79+6,86 | 6,74+6,89 | 7,02+7,05 | 6,81+6,85 | 6,74+6,88
DayM | 7,31+7,36 | 7,25+7,32 | 7,01+7,14 | 7,33+7,36 | 7,26+7,32 | 7,03+7,15
Day N | 7,40+7,50 - 7,82+7,97 - - -

Bang 3.19 cho thiy d6 chuyén dich héa hoc cua H3, H5 va H6 & trong cung mot
day hau nhu khong khac nhau, nhung ting 1én rat rd rét khi chuyén tir day L ¢6 nhom
prop-1-enyl sang diy M (thay nhom prop-1-enyl thanh nhom furoxanyl) dén diy N
(thém nhom NO,). Piéu d6 cho thiy do chuyén dich hoa hoc cua H3, H5 va H6 hau
nhu chi phy thudc vao cau tao ctia hop phan hidrazit va ciing cho thiy nhom furoxan-
4-yl thé hién hiéu tng hut electron manh hon nhém prop-1-enyl.

Bing 3.20: Bé chuyén dich héa hoc ciia H7a va H7b 6 cdc diy L, M va N, é(ppm)

hidrazit-andohidrazon hidrazit-xetohidrazon
TT H7a H7b H7a H7b
Day L 4,56+5,13 3,78+3,82 4,71+5,12 3,80+3,82
Day M 4,69+5,34 3,80+3,90 4,87+5,34 3,73+3,89
Day N 4,90+5,52 3,93+3,99 - -

Bang 3.20 cho thiy do chuyén dich héa hoc cuia H7a va H7b & céc hidrazit-
andohidrazon va céac hidrazit-xetohidrazon khic nhau khong nhiéu. Trong cing mét
day thi 6 chuyén dich héa hoc cia H7b thay d6i rat it, con d6 chuyén dich héa hoc
ciia H7a thi thay d6i nhiéu hon. Tuy nhién ca §(H7a) va §(H7b) déu ting tir day L
sang diy M dén diy N. Piéu do cho thay d(H7a) va 5(H7b) phu thudc chu yéu vao
ciu tao hop phan hidrazit va cling cho thdy nhom 3-metylfuroxan-4-yl 1a nhom thé
hut electron manh hon prop-1-enyl.
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Bing 3.21: Pé chuyén dich héa hoc ciia proton NH hidrazit, 6 ( ppm)

NH - hidrazit-andohidrazon NH - hidrazit-xetohidrazon
Day L 11,16 + 11,90 10,38 + 10,75
Day M 11,00 = 12,01 10,58 = 11,18
Day N 11,11 +11,99 -

Bang 3.21 cho thdy: P chuyén dich hoéa hoc ctia proton NH & cac hidrazit-
andohidrazon cao hon han so v&i cac hidrazit-xetohidrazon; do chuyén dich héa hoc
ctia proton NH & céc hidrazit-andohidrazon hau nhu khong thay déi tir diy L qua day
M dén diy N nhung thay d6i kha nhiéu khi chuyén tir chit nay sang chat khac. Diéu
d6 cho thiy gia tri d6 chuyén dich héa hoc cia NH (tuy thudc hop phan hidrazit)
nhung lai phy thuéc cha yéu vao sy thay doi cau tao ctia hop phan andehit (hodc
xeton).

Bing 3.22: Pé chuyén dich héa hoc ciia Hi, Hk 6 cdc day L, M va N, é(ppm)

Day L Day M Day N
Hi 7,87+ 8,71 7,84 + 8,69 7,82 + 8,69
Hk 2,24 2,26 +2.41 -

Bang 3.22 cho thiy do chuyén dich héa hoc cua Hi va Hk hau nhu khong thay
doi tir ddy nay sang day khéac (chi sai khac ¢ s6 thir hai sau ddu phay tic vai % ppm)
nhung lai thay d6i kha manh tir chat nay sang chat khac trong mdi day (t6i ~1 ppm
d6i voi Hi). Pidu d6 1a hop 1y vi Hi va Hk ¢ kha xa hop phan hidrazit nhung lai thudc
hop phan andehit hodc xeton 1 phan thay doi cdu tao tir chat nay sang chat khac. Gia
tri 5(Hi) thdp nhit & mdi ddy thuong Gng voi cac chat ma hop phan andehit hoic
xeton c6 cac nhom day electron manh nhw OH, OCH;, NMe,, OCH,; gi4 tri §(Hi) cao
nhat thuong tmg véi cac chat ma hop phan andehit hoic xeton ¢ cac nhom NO,.

Bing 3.26: D chuyén dich héa hoc ciia proton OH va NH, & (ppm)

KH | L9 M10 M12 M13 M14 M15 M25 N9 N11 | NI12 N13 N14
OH - - 10,06 - - 9,96 10,84 - 10,05 - - 9,80
ortho 11,85 - 12,99 11,90 11,75
OH - - - 9,61 - - - - - 9,61 - -
meta 9,62 -

OH | 945 | 9,50 - 9,90 9,80 - 9,50 - - 9,92 9,94
para | 9,54 | 9,60 11,68 9,95

NH (11,31 | 11,42 | 11,00 | 11,56 11,41 11,18 11,18 11,53 10,95 11,65 | 11,49 11,11
11,39 | 11,44 | 11,57 - - 11,37 - - 11,65| 11,66 - 11,43

o) bang 3.26 co6 hai diém can luu y. Thu nhat, s& di do chuyén dich hoéa hoc cua
proton nhém -OH & vi tri meta hodc para déu nho hon so véi proton nhém NH
hidrazit 1 vi sy chin xa bat dang hudng cta hai cip electron chua lién két & O 14 16n
hon nhiéu so v&i sy chin xa cua 1 cap electron & N. Tha hai trong hai gia tri do
chuyén dich hoa hoc ctia proton nhém OH & vi tri ortho so voi nhém N=CH & céc
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hop chat M12, M25, N11, N14 c6 mot gid tri cao hon so v&i cia proton NH 14 do sy
tao lién két hidro ndi phan tr ma ¢ vi tri meta va para khong thé cé duoc.
Bing 3.33: So sdnh dp chuyén dich héa hoc ciia mét sé nguyén tir C
ocacday L, M va N
TT C10 C7a C7b C=0 Ci

Day L | 18,05+ 19,00 | 65,14 ~ 68,74 | 55,42 + 56,41 163,94 +~ 169,49 133,90 + 142,23
Day M 8,94 + 9,04 64,9 + 67,33 55,78 + 55,90 | 162,99 + 168,91 136,49 +~ 148,94

Day N 7,59 + 8,11 65,67+ 67,27 | 56,78 +57,39 | 162,50+ 168,64 134,44 +~ 148,94

Trén phé "H NMR va *C NMR cua cai,c hidrazit-hidrazon day L, M, N ’déu co
hai bd tin hi¢u (thi du hinh 3.7) tng véi hai cau trac khac nhau cua cing mot cau tao.

5 6
161H16 7 | Ta | nOGHs
OCH,CONHN=CH;{ )
Hi 35 7b 16 15
i H12' || H12 3 OCHj;
H15 |
Hi H15'
I
I
| He Ha
HE'
1 He'l "
il
I T T T T y————- .
2.2 8.0 7.8 7.6 .6 6.4

B W

Dé xac dinh va giai thich hién twong d6 ching t6i d do phd 'H NMR cuia hop
chat L2 va L6 trong dung moi dg-DMSO ¢ nhiét d§ khac nhau, ddi v6i L2 con ghi
trong 2 dung méi (1a axeton va metanol) c6 kha ning tao lién két hidro manh v6i NH
cta hidrazit. Thi du mot phan phé 'H NMR cua L2 & nhiét do 303; 333; 363 K va
dung mo6i khac nhau dugc trinh bay & hinh 3.9.

T T T -
7.4 7.2 7.0 €.8 s
=l e o3 o3

Hinh 3.7: Mjt phin phé 'H NMR ciia hop chét L7

Pé xac dinh xem hai b tin hiéu trén phé) 'H NMR cta L2, L6 c6 phai 1a do hai
cau dang giy ra hay khong, chung t61 tinh gia tri hang rao nang luong gitra hai cau
dang d6 (tic 1a ndng luong tu do hoat hoa AG" ).

Bing 3.15: Dit ligu thuwc nghiém va két qua tinh AG* doi véi hop chit L2, L6

Hop chit L2 L6
Proton H7a Hi H7a Hi
T (K) 363 363 363 363
ov (Hz) 245 145 243 150
AG* (kJ/mol) 71,1 72,1 70,5 71,9

Két qua tinh toan cho thay hai b tin hiéu trén phd 'H NMR 14 twong tng voi 2
cau dang ¢ lién két don C(O)-NH hidrazit.
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Ab6-DMSO-1H-363K

M

A6-DMSO-1H-333K

A6-DMSO-1H-303K

A&-MaOD-1H

Aé-Acetone.Dé6-1H

Ui

[}{:_ B

7 6 5

T
4

T
3

o i
2 1

Hinh 3.9: Phé 'H NMR ciia L2 trong cdc dung méi va nhiét dj khdc nhau

DPé hoan tat viéc nghién clru cAu dang, cdu hinh cta céc hidrazit-hidrazon
ching t61 da ghi pho NOESY cua L6 va L7. Phd NOESY cua L7 dugc trinh bay ¢

hinh 3.10.

NH

L

|

-

L

16|31 >
1
89
. .
i e

Ppm
2 e a H b
A - :
-
a] R g -
s - cae
6 ] . (=3
$£= .82 at
-> BY $ <
8 -3 - - C—
E 56 30OCH
9 16 5 g i i 7a ; T 7i/> 1 13
CH;CH=C OCH,CONHN=CH
R O
3
2'0CH
11 3 i
= a
- =
T T T T
1z 11 10 - 7 6 s a 3 2 Ppm

Hinh 3.10: PH6 NOESY ciia L7
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Trén phé NOESY cua L7, chung t6i nhan thay Hi (8,27 va 7,97 ppm) ¢6 van
giao a va b v6i H ctia NH (11,51 va 11,57 ppm) nghia 13 hai proton niy gan nhau vé
khoang cach trong khong gian hay ctng phia véi nhau. Diéu d6 ching té cac nguyén
tr va nhom nguyén tir ¢ lién két d6i N=CH tdn tai & c4u hinh E.

Nhu vay hai b0 tin hi¢u trén phé) NMR cua cac hidrazit-hidrazon nghién ctru 1a
mg v6i hai dong phan cau dang syn va anti ¢ lién két don C(O)-NH hidrazit, ti sé
cuong do cua hai bo tin hi¢u do tuy thudc cdu tao ma bién doi tir 6:4 dén 7:3. Trong
mbi dong phan nhom CH=N hidrazon déu & cdu hinh E.

Ar,
H OCH C—H H OCH H
3 VY 3
e, N Hae{ Ho oear
T o N S o O
H H\C Ccy " o H\c % " sl
A A
\
\c”)) \\oj

Hinh 3.11: Hai dong phén ciu dang ciia cdc hidrazit-hidrazon diy L

3.4. TINH CHAT PHO VA CAU TRUC CUA CAC HQP CHAT AZOMETIN
VA AZO

- Cac van hap thu phd IR chinh cta cac hop chét diy azometin (diy P) va azo
(day Q) duoc liét ké & bang 3.34 trong luén an.

- Phé electron ctia cac hop chat azo diy Q: Cac van hap thu UV cua cac hop
chat ddy Q (bang 3.35) chung t6 sy c6 mit ciia nhom N=N trong phan tir, ddng thoi
cling phtt hop v&i mau sic ciia cac hop chét tong hop dugc.

Bing 3.35: Hép thu ti ngoai-khd kién ciia cdc hop chit diy Q, e (nm)/Ige

KH Q1 Q2 Q3 Q4 Q5 Q6 Q7
Van 208/42 | 204/ 4,4 | 207/4,4 | 208/4,3 | 217/5,0 | 217/4,5 | 215/4.4
hip thu | 255/42 | 258/4,4 | 257/4,3 | 259/4,3 | 254/4.,8 | 267/4,24 | 270/3,9

379/4,3 | 385/4,5 | 391/4,2 | 390/4,3 | 348/4,2 | 480/4,25 | 480/4,0

Két qua quy két cac tin hiéu '"H NMR va Két qua quy két cac tin hiéu °C NMR
cua cac hop chat day P va Q dugc trinh bay & cac bang 3.36 +~ 3.38, 3.40 +~ 3.42.
Bing 3.36: Tin higu "H NMR ciia hop phén
amin 0 cdc hgp chdt day P, o (ppm)

10 5 p
CH3 9 8 4

/- \
O)\I\O/N 3N Tb

i 11-17
N=CHAr

7

-OCH,COOH

OCH,

KH H3 H6 H7a H7b H10

P1 7,17; s 7,20; s 4,89; s 3,84;s 2,06; s
P2 6,95; s 7,14; s 4,37 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
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P5 7,04; s 7,06; s 4,76; 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 7,17; s 7,27; s 4,87; s 3,84;s 2,08; s
P10 6,97; s 7,18; s 4,51;s 3,70; s 1,96; s
P11 7,09; s 7,12; s 4.48; s 3,83;s 2,08; s

Viéc quy két cac tin hiéu thudng c6 st dung phd hai chiéu vi du nhu ¢ hinh
3.22,3.23.

141 'i

il

: 7 B 16

oo & 15

= | 9 20 == H18
w N=N OH

= 2 s ] 1112

CHy , 5, "

= /. 1 O(;HZCOOH

[ 5] N a

w a O'N o ' ?ocH; o

@ : P s
= | - ! K -\_

L o |@:1 = @ n

= ¥

y @ a :@l O

- ¢ s
5 T T T T T T T T T T T T
T oz 2 = S = g = 5 S 5 = 2 =

Hinh 3.22: Métphﬁn pho HMBC cua hop chit Q6
12 T o3 6
l ol | |
ey
Z: @ 16 ; HI%
=
T— e 15
o —— 19 20
= c = = N=N “140H
CH o
—. 3 8

. = € =>h /9 1 FOCH,COOH

. —— O')\I oA * ?och,

= g m 7b

- L ) H13
o d [
i T T T T T T T —
T OB = & S B = = S ER

Hinh 3.23: Mt phin pho HSQC ciia hop chit Q6
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Céc s lieu ddi voi mot sb nhom quan tam & cac day L, M, N, P va Q duoc tom
tat trong bang 3.39.

Bing 3.39: Anh hwéng ciia cdc nhom thé dén dé chuyén
dich hod hoc cua cdc proton thom 6, (ppm)

HC Day L Day M Day N K15 Day P Day Q
R' | Prop-1-enyl | Furoxan-4-yl | Furoxan-4-yl| Furoxan-4-yl| Furoxan-4-yl | Furoxan-4-yl
R’ H H NO, NH, N=CHAr N=NAr
R’ | NHN=CRAr | NHN=CRAr | NHN=CHAr OH OH OH

H3 7,00-7,05 7,31-7,36 7,40-7,46 6,80 6,95-7,17 7,15-7,38
HS 6,79-6,89 7,26-7,32 - - - -

He6 6,74-6,89 7,01-7,14 7,82-7,97 6,38 7,04-7,27 7,20-7,75

Tt bang 3.39 rht ra nhitng nhan xét sau:

- P6 chuyén dich hoa hoc ctia H3, H5 va H6 ¢ day L nho hon ¢ diy M chimg to
nhom furoxan-4-yl hut eletron manh hon nhom prop-1-enyl.

-bo chuyén dich hoé hoc cua H3 va H6 ¢ day N 1a cao nhét so véi céc day khac
chu yéu 1a do anh hudng hit electron manh ctia nhém NO,. P9 chuyén dich hoa hoc
ctia H3 va H6 ¢ K15 13 nho nhat chi yéu 1a do hiéu Gmg day electron manh cia nhém
NH,.

- D6 chuyén dich hod hoc ctia H3 va H6 tang dan tir K15 sang diy P roi ¢én day
Q chung t6 nhém azometyl (N=CH) hut electron kém hon nhém azo (N=N).

i 11-17

N=CHAr
10
Bing 3.40: Tin hig¢u ciia >C NMR ciia hop CHy, s,/ X,
A . PS , X ~ J | OCH,COOH
phdn amin 6 cdc chat day P, 6(ppm) N n
S T Rod,
KH| c1 | c2 | ¢c3 | c4 cs c6 | C7a | ¢ | C8 &90 Cc=0
P2 [151,40|148,01| 112,83 | 11347 | 14244 | 103,56 | 68,18 | 56,00 157,00 11338 | .
P3 [151,21|147,90| 112,50 | 114,18 | 141,71 | 102,76 | 67,55 | 55,79 | 158,75 14337 | 169
PS [150,53|147,39| 113,01 | 114,23 | 142,63 | 103,05 | 65,63 | 5595 |159.56| 11377 | 162,06
P7 |150.97]147.30| 112,42 | 113,80 | 140,18 | 102,69 | 67,78 | 5599 |157.97 15133’?4 171,11

P8 |151.23]14829( 112,73 | 113,98 | 141,77 | 103,04 | 67,69 | 5595 |157.37 1%;3527 171,50
P9 |151,10/149,08| 114,02 | 115,98 | 142,18 | 104,06 | 66,00 | 5691 |159.31 1556’80 170,69

114,16 | 162,29

P10 157,57 148,34 | 112,18 | 114,65 | 141,35 | 102,41 | 67,87 | 55,62 |157.57| "¢ ¢
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A 13
0

Chung toi dd phan tich phd >C NMR cua 6 diy hop chat. Méi lién quan gitra
ciu trac va do dich chuyén héa hoc cua C1 dén C10 & cac day L, M, N, P va Q thé
hién ¢ bang 3.43.

O day chung t6i xem xét moi lién quan gifta cAu trac va do dich chuyén hoa
hoc cia C1 + C10 ¢ cac day L, M, N, P va Q. Céc hop chit hidrazit-hidrazon,
azometin va azo trong ting ddy vira xem xét déu c6 chung hop phan gdm vong
benzen gin véi vong furoxan chira cac nguyén tir cacbon tir C1 dén C10. Po chuyén
dich héa hoc cua C1, C2, C3, C5 va C6 ¢ diy M hau nhu déu 16n hon diy L. Biéu d6
phu hop voi dic tinh hut electron cua vong furoxan nhu da nhan xét khi nghién ctru
phd 'H NMR. biéu bat thudng 13 d6 chuyén dich héa hoc ctia C4 & diy L lai 1én hon
& diy M, khong nhitng thé con 16n hon ctia C4 & cac diy N, P, Q mic du & ca 3 diy
nay déu c6 thém nhém hut electron dinh vao vi tri ortho so véi C4 (nhom R?). Bang
3.43 cho théy do chuyén dich hoa hoc cua C4 va C10 déu giam di mot cach bat
thuong. Su giam do chuyén dich hoa hoc cua C10 c6 thé dugc giai thich 1a do sy
chan xa ctia nhom N-oxit (N—O), nhung sy giam do chyén dich hoa hoc ctua C4 thi
lai khong lién quan dén su chan xa d6 vi C4 6 rat xa nhom N—O. Chung t6i cho rang
vong furoxan di gdy ra sy chin xa bt binh thuong lam cho ving dong phing xung
quanh 2 nguyén tir C ctia n6 chiu sy chan chtr khong phai 13 chiu su phan chan. Chinh
su chan khong binh thuong d6 da lam giam 5C4 khi n6 dinh truc tiép véi vong
furoxan, dong thoi gop phan lam giam manh 8C10 & cac day M, N, P, Q.

OCHj

3 o
Badng 3.43: pé chuyén dich hod hoc ciia CI1 +CI10 ¢ RIOOCH2COR3
cdc hop chat hidrazit-hidrazon, azometin va azo, 6 (ppm) ; ¢
Day L Day M Day N Day P Day Q
R' Prop-1-enyl Furoxan-4-yl Furoxan-4-yl Furoxan-4-yl Furoxan-4-yl
R’ H H NO, N=CHAr N=NAr
R’ NHN=CRAr NHN=CRAr NHN=CHAr OH OH
C1 | 146,37-146,91 149,64-151,58 148,02-151,49 150,53-157,57 | 149,47-152,65
C2 | 148,21-149,95 149,13-150,11 152,90-154,10 147,30-149,08 149,74-152,20
C3 | 109,26-109,58 110,88-111,12 114,26-114,97 112,18-114,02 | 112,19-113,04
C4 | 130,00-131,95 118,80-119,98 114,46-115,24 113,47-115,98 114,65-120,58
C5 | 118,22-118,35 120,41-120,73 139,77-140,49 140,18-142,63 140,25-143,60
Co6 | 113,13-114,95 112,81-114,07 109,80-110,74 102,69-104,06 99,17-101,29
C7a| 65,14-67,99 65,10-67,33 65,67-67,66 65,63-68,18 65,01-66,20
C7b| 55,13-55,75 55,77-55,90 56,78-57,39 55,79-56,91 56,00-57,00
C8 | 130,16-131,75 156,94-159,49 153,62-156,85 157,09-159,56 | 155,45-157,77
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C9 | 123,27-123,99 111,49-123,97 113,65-114,17 112,64-115,00 | 113,30-114,30

C10| 18,09-19,00 8,94-9,04 7,59-8,11 8,33-9,69 8,06-8,56

3.5. TINH CHAT PHO VA CAU TRUC CUA CAC HQP CHAT DAY T

- Pho hdng ngoai cua cac hop chat diy T: Cac van hap thy IR chinh cia cac
hop chét diy T dugc liét ké & bang 3.44 trong luan 4n.

- Céc tin hiéu 'H NMR va °C NMR cua cac hop chit diy T dugc trinh bay ¢
bang 3.45 va 3.46 trong ludn an. Viéc quy két cac tin hiéu NMR cua cac hop chat diy
T thudng dira vao phd HMBC thi du hinh 3.24.

12 15
14 16 S
- PE

3 : 0
| g 1
g |
I
5 _12*16 |
; .
12*14a |
14*12 14*16 ‘
14 )
11 S S SR R |
1 16%12, [16*14 | & '
3o 4 Y| |
| | —
; - A
S | ©
3 | S |
E 3 | |
z ?
E 4 :
8 1
=y i |
X | 13x1k !
1 |
_Q13*14) ' R
9 !
i
_ 5 6 . N—N
E,EHL O \ 2' xf'n-f'\wl ’gs NO, I
— 4 | —
2, N—L‘-<w E}‘ i I 160
16 15
|
| 10x12 10%i6 | ‘ ‘ l Al
1 | it S ' N — - 165
i I L

Hinh 3.24: Phé HMBC ciia hop chit T4
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D6 chuyén dich héa hoc ctia C9 & T1 cb gia tri 1a 166,44 ppm (bang 3.46)
ching to hop chit T1 ton tai & dang thion, chtr khong phai & dang thiol. Sau khi tao
vong ngung két C9 khong con 1a C ciia nhém C=S nén do chuyén dich héa hoc cia
né giam xudng con 153 + 154 ppm, déng thoi xuat hién tin hiéu cua nguyén tir C10
(156,57 ppm & T2, va 163 = 169 ppm & T3 + T9), va tin hi¢u cia 6 nguyén tir C
thom khéc. Diéu d6 chimg té phan tmg tao vong ngung két da xay ra.

3.6. PHO KHOI LUQNG CUA MOT SO HQP CHAT NGHIEN CUU
Chung t6i d4 phan tich phd EI MS cua K5, K6, K10, L5, M3, T5, T7 va T8. Thi
du phd EI MS va so dd phan manh cta L5 duoc trinh bay & hinh 3.25 va 3.26.

179 (3.922) Cm (145:195-(1:40+868:1134)x2.000) Magnet El+
164.0891  4.98e3

CH3CH=CHQOCH2CONHN=CHOCI
OCH,
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Hinh 3.25: Phé MS ciia L5

!‘\mh |
60 80 100 120 140 0

H\ T +
CsHs ¢ N-N HyCo CsHs : CsHs
. \ \\CH _ |/N—N:CH-C6H4C|-p . +
o _CO | oc oH| S, OH
CeH4Cl-p
358 (35) OCH; Ho> 164 (100) OCHj3 149 (19) O
- C3H5 C). H C\ l' CO
J ocHy - SNH
N ocC _+ C.H
CH,-CO-NH-N=CH-CgH,Cl-p p-CICgH,-C=NH 35
+
195 (30) 138 (17) 121 (9) OH

Hinh 3.26: So' do phdn manh ciia L5

Két qua phan tich pho EI MS ciia mot s6 chat thé hién & bang 3.47 cho thay:

- Phan tir khoi cua cac chat xac dinh duogc tir phd MS déu tring véi gia trj tinh
theo cong thirc dy kién.

- Ton phan tr M™ ctia cac hop chit nghién ctru du bén dé thay duoc trén phd
(cuong do >10%).

- Vong furoxan bi phan manh dau tién bang cach tach nguyén tir O hoic tach 2
phan tu NO.
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- O mot sd hop chit chira nhom isoeugenoxi (4-C;Hs-2-CH;0C¢H;0-) c6 xay
ra sy phan manh tao thanh cation gbc isoeugenol [(C;Hs)(CH;0)CeH;0H]" véi m/z
= 164 do su chuyén vi qua trang thai chuyén tiép vong 5 canh.

- Sy phan manh d6i v6i hop chat TS, T7 va T8 xay ra twong tu nhau.

Bing 3.47: Két qua phén tich pho EI MS ciia mét sé chit, m:z /% cwong d¢

Ki M

A ” +. >
hi¢u Cong thuc tinh M Ion manh

(M" — [(C5Hs)(CH;0)C¢H;0]): 277/8;

KS | CpHpsNoOg | 440 | 440/47 [(C3Hs)(CH;0)CsH;0H]™ : 164/100

(M" - 0): 264/40; (M™ — O; - CH5CN): 223/25;

(M™ — 2NO): 234/26;
(M"™ —2NO - CH,CONHNH, + H"): 162/100

K10 | C,H;|N;Og | 325 |325/11 (M" —=NO,): 279/23; (M™ — 2NO): 265/16

K9 | CpH4N4Os 294 | 294/29

358/35 | (M™ — [(C3Hs)(CH;0)C¢H;0]): 195/29;197/10;
360/12 [(CsHs)(CH;0)CeH;0H]™ : 164/100

M3 | C,oH,0N4Os | 396 | 396/20 (M™ - 0): 380/4; (M™ — 2NO): 336/12

L5 C19H19N203C1 358

[M™ — OCH;]: 394/9;
[M-h — OCH; — C3H,C4H;0 — H] 260/19
[M" — OCH;]: 394/4 ;
[M™ — OCH; — C3H,C4H;0]:305/6
[M™ — OCHs]: 409/11 ;
[M™ — OCH; — C3H,C¢H;0]: 275/80

TS | CooH19NsO4S | 425 | 425/5

T7 | C,oH1sNgOsS | 470 | 470/3

T8 | CHuN4OsS | 440 | 440/3

Chiing t6i da ghi va phan tich phd ESI MS ctia mot s6 hop chat, thi du viéc
phan tich phd +MS va -MS ctia K15 duoc mo ta & hinh 3.27.

H3N+ . H,N HoN
+H -H" -
H3CWQOCH2COOH Hs% Bt OCH,COOH H3%7/ \KN< > OCH,COO0
/N\O/N OCH3 d/ \O/ OCH3 V4 \O/ OCH3
0 294 (100 %)
296 (14 %)
H,C—C=0
—NH, 2 \/
0
N H,N
H3CWQOCH2COOH H3CWQO'
N N, N
0] OCH;, 4§ O OCH,
279 (50 %) 236 (60 %)

Hinh 3.27: Sw hinh thanh ion va sw phdn mdnh cua K15
Két qua phan tich pho ESI MS cia mdt s6 chat dugce trinh bay & bang 3.48.
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Bing 3.48. Két qud phdn tich phé ESI MS ciia mét sé chit, m:z /% cwong dp

~ . M | [M+H]" .
KH Cong thuc tinh | [M-HJ Ion khac
296/14 +MS, [M+H - NH; ]": 279/50; +MS*: 279/100
KIS 1 CoHisNsOs | 295 ) 94100 -MS, [M-H — CH,0, ] : 236/60
+ .
MI3 | CioHiNOe | 398 399{100 +MS, [M+Na]": 421/84
462/100 R N
N4 | C19H4NsO,Cl | 461 ' +MS, [M+Na]": 486/9, 484/25; [M+H]" : 464/40
N12 | CoHyNsOs | 443 | 1001 s ivNaT : 466/28; [MH+H-2NO]' : 384/0.5
473/100 - N
N16 | CioH¢NgOo | 472 ] +MS, [M+H-NO2-HT": 426/11; [M+H-2NO]": 413/7
N18 C13H16N607 428 427/100 -MS, [M-H-2NO] :367/51
418/21 +MS, [M+H]": 420/8; [M+H-H,0]": 400/6;
P2 | CioH ¢N3OsCl | 417 " [M+H-CH;0H]": 386/4; [M+H-CH;0H-
2NO0]":326/100
+. . - - +-
P7 | CoHINO, | 415 416{100 +MS, [M+H-O]": 400/8; [M+H-O-CH;CN]": 359/7
444/100 -MS”: [M-H-CH, COOH] : 385/8;
Q5 | CisHisNsOy | 445 - [M S*-2H-CsH4 NOs] : 245/57

Bang 3.48 cho thay: Cac hop chit nghién ctru thudng tao thanh ion [M+H] hoic
[M-H] véi cuong d6 16n nhét so véi cac ion khac (100 %). O hop chat K15 co su
tach NH; tao ra ion m/z = 279, ion nay duoc xac nhan ca & phd +MS>. O cac hop chat
khac di quan sat thdy su tach cic manh trung hoa twong ty nhu & phuong phap EI
MS, thi du tach lacton CH,CO,, tach 2 phan tir NO.

3.7. THAM DO HOAT TiNH SINH HQC

- Két qua thir hoat tinh sinh hoc cta cac hop chét khao sat dugc trinh bay ¢
bang 3.6, 3.7 phan phu luc A.IL. Tir bang két qua thir hoat tinh cho thay c6 5 chat (L1,
L5, L6, 13, Q6) trong téng s6 24 chat khao sat thé hién hoat tinh khang vi sinh vat
kiém dinh, trong d6 hau hét 1a cac hop chat khong chira vong furoxan. Nhu vay co
thé néi rang cac hop chat chira vong furoxan it thé hién hoat tinh khang vi sinh vét
kiém dinh.

- Chung t61 da tham do hoat tinh doc té bao cta 10 chét té)ng hop duoc. Két
qua co 4 chat (N4, N15, N20 va P2 chira vong furoxan) c6 kha ning kim ham su phat
trién té& bao ung thu biéu mo. Nhu vay co thé cho rang cac hop chat chira vong
furoxan c¢6 xu huéng thé hién doc té bao.

Bing 3.49: Két qud thiv hoat tinh déc té bao KB (ICs,, ug/ml)

STT HC ICsy (ug/ml) STT HC ICsy (ug/ml)
1 N4 102,66 6 N17 >128
2 N5 > 128 7 N20 79,1
3 N10 >128 8 P2 118,5
4 N15 47,2 9 M24 > 128
5 N16 >128 10 Q7 >128
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- Hoat tinh chéng oxi hoa cta 11 chat dugc thu nghiém thi c6 5 chét (M15,
M22, Q2, Q3 va Q4) co6 hoat tinh chong oxi déu ¢ nong dd cao hon so vdi curcumin.

Bing 3.50: Két qud thir hoat tinh chéng oxi héa (ICs, (ug/ml)

STT KH ICsy (ug/ml) STT KH ICsy (1g/ml)
1 M12 > 128 7 Q1 >128
2 M15 128 8 Q2 51,59
3 M4 > 128 9 Q3 20,80
4 M22 97,28 10 Q4 14,31
5 N4 > 128 11 Qo6 >128
6 N12 > 128 12 Curcumin 3,67

3.8. KHAO SAT KHA NANG UC CHE AN MON KIM LOAI CUA MOT SO
HOQP CHAT

- Két qua khao sat kha nang tc ché dn mon kim loai ciia mot sd chit theo
phuong phap do duong cong phan cuc trong dung dich HCI 0,02M.

Bing 3.51: Két qiia do dwong cong phén cwc ciia cdc chit

Chat Rt.d | K1 | K3 L4 L5 L6 L16

L. (A/ cm®) (107) 104 | 3.87 | 2.64 | 2.75 3.38 3.96 | 2.09
Eim (mV) 544 | -624 | -601 | -581 | -593 621 | -562
T;10™") (mm/nam) | 122 | 455 | 3.10 | 323 | 3.97 4.66 | 3.41
Z (%) 62.79 | 74.62 | 73.56 | 67.50 | 61.92 | 79.90

Bing 3.52: Két qua do dwong cong phin cwe cia cdc chit

Chit Rt.d | K6 K9 K10 | K14 | K15 | Ni15

L. (A/ cm®) (10°) | 1424 [6.412| 6.481 | 166 | 222 | 7.377 | 14.98

Eim (mV) 511 | -487 | -480 | -482 | -521 | -530 | -507

T;(10") (mm/ndm) | 1.673 | 7.531| 7.5514| 1.949| 2.6 | 8.665 | 1.749
Z (%) 55.0 | 54.5 - - 48.2 -

Két qua thyc nghiém cho thay, trong sd 12 chat tong hop do kha ning wrc ché
an mon thép CT3 trong dung dich HCI 0,02 M thi c6 9 chat c6 hi¢u qua bao vé kim
loai twong dbi tot & ndng dd 5.107 M.

Nham khang dinh chic chan hon vé kha ning trc ché chdng an mon thép CT3
ctia cac chat nghién ctru chung toi tién hanh thém cac phép do tong tré dién hoa.
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Bang 3.53: Dién tro phdn cwc cua dién cuc thép CT3 trong dung dich HCI 0,02M

o | T K T [ [T BT
0 Rt.d 453 - 0 Rt.d 338

1 K1 1220 62.87 1 K6 441 30,47
2 K3 1599 71.67 2 K9 514 52,07
3 L4 1604 71.76 3 K10 167 -

4 L16 1253 63.85 4 K14 375 10,94
5 L5 1135 60.09 5 K15 568 68,05
6 L6 2052 77.92 6 N15 322 -

Céc két qua thu dugc tir bang 3.53 va phd tong tré nhan thiy hau hét cac chat
nghién ctru (trir chat K10, N15) déu c6 kha ning ¢c ché an mon thép CT3 trong dung
dich HCI 0,02 M, & ndng do 5.107 M. Hiéu qua bao vé tt nhat ciing van 1a chat L6.
Céc két qua do theo phuwong phap nay twong ddi phu hop véi cac két qua thu duoc tir
phuong phép phan cuc. Riéng chat K14 thi khong c6 kha ning tre ché theo phuong
phap do dudng cong phan cuc nhung lai ¢6 kha ning e ché in mon kim loai theo
phuong phép tong trd dién hoa.

Vay qua hai phuong phap nghién ctru, chtng t6i nhan thiy hau hét cac chat dem
khao sat déu c6 kha nang trc ché dn mon kim loai trong méi trudng axit, trong d6 chat
L6 cho hi€u qua bao vé an mon la cao nhat.

KET LUAN

1. Xuit phat tir eugenol c6 trong tinh ddu huong nhu vé phan tong hop héa hoc
da thuc hién thanh cong cac cong vigc sau:

- Xay dung dugc phuong phap mdi tong hop axit isoeugenoxiaxetic bang cach
ddng phan hoa axit eugenoxiaxetic thay cho viéc dong phin hoa eugenol. Phuong
phap nay vira dé tién hanh lai cho hiéu suat cao hon.

- Tim dugc phuong phép thich hop tao vong furoxan tir nhanh prop-1-enyl cua
axit isoeugenoxiaxetic, nhd' vy da tong hop dugc 10 hop chit chira vong furoxan
trong diéu kién ém dju, hiéu suét tuong ddi cao, co thé dung lam chét chia khoa dé
téng hop ra cac diy hop chat khac chia vong furoxan.

- Ngung tu isoeugenoxiaxetylhidrazin hodc dan xuét chira vong furoxan cta nd
véi cac andehit hodc xeton thom di diéu ché duoc 63 hop chit hidrazit-hidrazon
trong d6 c¢6 47 hop chét chira vong furoxan.
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- Tim duoc phuong phéap thich hop dé khir hop chit nitro c6 chia vong
furoxan thanh hop chat amino tir d6 tong hop dugc 11 hop chit azometin, 7 hop chét
azo. Tong hop duoc 9 hop chat chira vong 1,2,4-triazole trong d6 c¢6 8 hop chét thudc
loai di vong ngung két.

2. Céu trac ctia 99 hop chit chua tim thay trong cac tai liéu tham khao di duoc
xac dinh nho phdi hop cac phuong phap phd IR, UV, 'H NMR, C NMR, HSQC,
HMBC, NOESY va MS.

3. Nho phén tich chi tiét cac phd 'H NMR, C NMR (c6 str dung phd 2D
NMR va phé '"H NMR do ¢ mdt vai nhiét do va dung méi khac nhau) ctia 7 diy hop
chat chira vong furoxan va khong chtra vong furoxan da quy két duoc cac tin hiéu cua
ting proton, timg nguyén tir cacbon trong phan tir va rat ra mot sé nhan xét co tinh hé
thdng nhu sau:

- Nhém furoxan-4-yl 1a mot nhom hut electron va gdy ra sy chan manh dbi voi
cac nhom thé dinh vao vi tri 4 va vi tri 3.

- Phan g ngung tu hidrazit v&i andehit thuong tao ra hidrazit-hidrazon voi
nhom N=CH-Ar & c4u hinh E (anti).

- Trong dung dich cac hidrazit-hidrazon ma H ctia nhém NH hidrazit ¢ thé tao
dugc lién két hidro nodi phan tir thi thuong ton tai dudi dang 2 ddng phan ciu dang
syn va anti & lién két don C(O)-NH.

4. Thoéng qua viéc phan tich phd MS ctia 18 hop chit (14 hop chat chia vong
furoxan) dd nhan thdy vong furoxan du bén dé c6 mit & ion phan tir. Trong phuong
phap EI MS vong furoxan bi phan hity ngay ¢ sy phan manh dau tién theo hai hudng:
tach mdt nguyén tir O hinh thanh ra vong furazan va tach 2 phan tir NO tao ra nhém
C=C-CHj, con trong phuong phap ESI MS thi né bi phan hiy khong nhét thiét ¢ su
phan manh dau tién.

5. Trong s6 24 hop chét duoc thim do hoat tinh khang vi sinh vét c6 5 chét thé
hién kha nang kim ham sy phét trién cta vi sinh vat. Trong s6 10 chat thir doc tinh té
bao thi 4 chat c6 kha ning kim ham su phat trién té bao ung thu biéu mo. Trong s6 11
chat thir hoat tinh chdng oxi hoa c6 5 chat c6 kha ning chong oxi hoa.

6. Két qua thir kha nang trc ché an mon kim loai cua 12 chat theo phuong phap
do duong cong phan cuc va phuong phap téng tré dién hoa cho thay 9 chat co kha
nang trc ché an mon kim loai trong dung dich HC1 0,02 M theo hai phuwong phap trén.
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