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SUMMARY

A series of pyrazoline derivatives liuve heen prepared by reaction of a.f-unsaturated ketones

with p-nitrophenylhydrazine. Thesea, funsamrated ketones, however, will be transformed to
correspondent flavonoid-type conpounds by the action of hydrogen peroxide (H,0,) in buse
condition. Structure of these products was confirmed by IR, 'H-NMR and MS spectroscopic data.
Biological activities of these compounds have been investiguted.

- DAT VAN DE

Trong nhimg bai bdo trude day [1, 2], chdng
toi da thong bao vé sy téng hgp va xdc dinh ciu
tao cling nhu hoat tinh sinh hoc cia mot s6
xeton o,P-khéng no di  tr  2-hidroxi-5-
metoxiaxetophenon vdi cde andehit thom va di
vong thom. & bai bdo nay ching t6i tiép tuc
nghién ciiu chuyén hod cdc xeton «,f3-khong no
dé thanh cic hop chat chita vong pirazolin va
cic hop chét tuong tu flavon.

11 - THUC NGHIEM

Phd héng ngoai dugc ghi trén may Impact
410-Nicolet dudi dang ép vién véi KBr; phd
cong huong tir proton duge ghi trén mdy DRX
500 Brucker trong dung moi DMSO-d, déu &
Phong Nghién ctu ciu tric-Vién Hod hoc-Vién
Khoa hoc va Cong nghé Viét Nam. Phé khai
lugng duoc ghi trén mdy LC-MSD-Trap-SL tai
Phong thi nghiém Vat liéu-Khoa Hod hoc-
Trudng Pai hoc Khoa hoc Tu nhién-DHQGHN.

Cédc xeton o,f-khéng no di tr 2-hidroxi-3-

metoxi axetophenon duge tdng hop theo taj liéu
(1]

Phuong phip chung téng hop cic hop chat
pirazolin (1I,.,)

Pun s6i héi luu hén hop cla xeton a,f-
khong no tuong tng véi p-nitrophenyl-hidrazin
theo ti I¢ mol I:1 trong etanol (¢ vat giot axit
axetic lam xic tic) mit khodng 4-8 gid. San
phim tich ra & dang két tia rin duoc loc hit, dé
kho ngoii khong khi va két tinh lai tir etanol.

Cdc hing s6 vat ly va dit kién phé clia céc
din xudt pirazolin duge ghi & bang 1 va 2.
Phuong phip chung tong hop flavanon (F, ,)

Cic flavanon nhan duge ngay khi téng hop
xeton ¢,B-khéng no nhu da mo ta & [1]. Két qua
trinh bay & bang 3.

Phuong phap chung téng hop cic flavonol
(HI, ;)

Cho vio binh cau diy trén 0,001 mol xeton
a,pB-khong no véi 10 ml etanol réi lam lanh t&i
0°C. Sau dé vira khudy vira nho tir tir timg giot
cia 1ml dung dich NaOH 20% vio hdén hop
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phan ing.Tiép theo thém cén thin 1,8ml dung
dich H,0, 20% vao binh (thém timg giot) trong
sit 1am lanh rét khuay tiép 1,5 gidy, sau dé nang
nhiét d6 t6i 30°C va khudy hén hop phin ting
trong 3 gi® nita. Khi phan tng két thic do hon
hop phan dng vao c6c di chita san nudc dd
dapvun 161 trung hod bing axit HCI loang dén
méi trudng axit yéu. San pham tich ra & dang
két tia duoc loc hit, rira sach bing nudce lanh,

Két qua duge gidi thiéu o bang 4.
111 - KET QUA VA THAO LUAN

o} huéng chuyén hod thi nhit, chung toi da
thuc hién phan tng cua cdc xeton «,3-khéng no
véi p-nitrophenythidrazin bing su dun soi héi
luu hon hop phin ung trong etanol véi vai giot
axit axetic 1dm xuc tic:

dé khé ngoai khong khi va két tinh lai tir etanol.

+ NOZ@NHNHZ e A

OH
CO—CH=CH—Ar

OCH,

(1,2

(I1,.7)

NO,

San phdm déu la chiét rin tinh thé, ¢ nhiét do néng chay va gid tri R;* trén sic ki bin mong
khdc véi gid tri tuong Gng cla cdc chat diu. Két qua duge trinh biy & bang 1.

Bdng 1: Cic hgp chit pirazoline 11, ,

Hiéu Phé héng ngoai, cm’!
STT Ar t°ne, °C | Rf* sudt
g, vOH v(C=N vNG,
289-
IT1, | p-Clopheny! 590 0,68 41 3302 1597 1526,1309
288-
I, | p-Bromphenyl 289 0,60 42 3301 1596 1528.1308
285-
I, | p-Tolyl 536 0,58 38 3302 1596 1526,1305
. 267-
I, i p-Nitrophenyl 268 0,601 37 3319 1589 1516,1342
. 265-
II; | m-Nitrophenyl 67 0,71 40 3333 1594 1526,1313
. . 233-
II, | p-Dimetylaminophenyi 234 0,75 40 3311 1597 1524,1302
244-
11, [ Indolyl-3 245 0,66 41] 3399 1591 496,1305

#Bén mong silicagel. Hé dung moi: n-hexan: etylaxetat = 3:1 (theo thé tich).
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Trén phé héng ngoai cha cdc pirazolin da
thady mat di vin dac trung cho dao dong hod tri
cia nhom CO lién hop trong cic xeton o,3-
khong no. Trong khi dé vin ¢é van dic trung
cho dao dong hod tri cia nhém OH phenol ¢
khoang 3301 - 3399 cm™', nhém C=C vi C=N &
khoing 1589 - 1596 cm™' va dao dong dic trung
cho nhém NO, & 1516 - 1528 va 1302 - 1342
em™

Trén phé cong hudng tix proton cla cdc hgp
chit pirazolin déu thdy mat di tin hiéu mét cap
van d6i dudi dang hiéu ing mdi nha dac trung
cho chuyén dich hod hoc clia nhém trans-vinyl
trong cdc xeton ¢,3-khéng no; trong khi dé thay
xuat hién cdc tin hiéu dic trung cho chuyén dich

hod hoc cuia hai proton & vi trf 4 (2,77 - 2,83 va
3,34 - 3,48 ppm) va mét proton & vi trf 5 (5,06 -
5,48 ppm) clia vong pirazolin duge tao thanh.
Mat khéc, ngoai cic tin hiéu dic trung cho cic
proton cia hai vong thom trong cdc xeton o, -
khong no vin xuit hién thi trén phé cia céc
pirazolin con ¢é thém cic tin hiéu dic tnmg cho
dé chuyén dich héa hoc clia cdc proton & hgp
phan p-nitrophenyl (2 tin hiéu déu & dang van
doi v6i J = 9 Hz, mbi tin hiéu ing v6i 2H, ¢
khoang 6,76 - 7,37 va 8,02 - 8,29 ppm). Diéu
nay hoan toan phll hop vdi cdc dit kién tuong
ing trong tai lieu tham khao [3]. Bang 2 gidi
thiéu cac dir kién phé 'H-NMR cia céc pirazolin
téng hop duac.

4 3

2
Bdng 2: Dit kién phé 'H-NMR cia céc pirazolin (II,_—;)/SAZ,\I'\Jr
' I

bo chuyén dich hod hoc clia cdec proton vong pizarolin & ppm
STT Ar (] Hz)
H,, H,, H,

II, | p-Clophenyl 2,78 (q; 16,5; 12) 3,77 (q; 16,5; 3) 5,23 (q; 12; 3)
II, | p-Bromphenyl 2,77 (q;17; 12) 3,38(q; 17; 3) 5,22 (q; 12; 3)
I1; | p-Tolyl 2,79 (q; 17; 12) 3,35(q; 17; 3) 5,16 (q; 12; 3)
II, | p-Nitrophenyl 278(q; 17, 12) 3,45 (q; 17; 3) 5,42 (q; 12; 3)
II; | m-Nitrophenyl 2,83 (q; 16,5: 12) 3,48 (q; 16,5; 3) 541 (q; 12; 3)
I, | p-Dimetylaminophenyl 2,83 (q; 17; 12) 3,34 (q; 17; 3) 5,06 (q; 12; 3)
II, | Indolyl-3 3,55(q; 18,5; 12) 4,12 (q; 18,5, 3) 598 (q; 12;5)

Huéng chuyén hod thit hai 13 thuc hién phin ing cong hop déng vong ndi phan tir clia nhém
OH & vi tri ortho vio nhém vinyl, réi kém theo hoic khéng qua trinh oxi hod tiép theo dé tao thanh

hop chit flavonoit.

OH

R 1Y (Fi2)

Trong cong trinh trude (2], khi téng hop
xeton a,B-khéng no di tr 2-hidroxi-5-
metoxiaxetophenon vdi benzandehit, ching o1
d3 thiy phan \ng din thang t61 din xudt

Q Q
COCH=CH—Ar CH,0 0] CH40 0] CH30 OH
— | — L= ||
o] Ar 0 Ar o] Ar

o}

(Il,.5)

flavanon (F1) ma ciu tao cta né duge xdc dinh
nhd pho IR, 'H-NMR va MS. Két qud ciing
tuong tu khi chiing t6i thuc hién cdc phan (ing
ngung tu cua 2-hidroxi-5-metoxiaxetophenon
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val  valimn  (4-hidroxi-3-metoxibenzandehit),
nghia la trong trudng hop nay ciing nhan dugc

Bdng 3: Cic hgp chit flavanon (F,, F,) CH30

san phim kiéu flavanon(F,) (xem bing 3).

STT

R,

R,

t°ne, °C

R*

Hiéu
suit %

Phé 'H-NMR: &ppm (J Hz)

-
F,

129-
130

0,61

33

1673

3.77(s, 3H, OCH,); 2.84 (q.
1H, H,,, J,= 17; J, = 3): 3,23
(q, 1H, C-Hyy J, = 17; J, =
13): 5,61 (q, 1H, H,, J,=13, J,
=3); 7,07 (d. 1H, H,, J = 8.,5);
721(m, 1H, C-H); 7.23(d,
1H, C.-H, J = 2); 7.3%q, 1H,
C-H, J,=85,],=2) 743
(m, 2H, C,,-H va C,-H): 7,55
{m, 2H, C,,-H va C -H).

ETTY

OH

OCH,

152-
153

0,65

30

168K CO)
3377 (OH)

3,67 (s, 3H, C,,-OCH,); 3.78
(s, 3H, C-OCH,): 2.75 (q.
IH, C,-H,, J, = 17. I, = 3);
327 (g, IH. Cy-H,, 1= 17,1,
13,5); 5,45 (g, 1H, C,-H. T,
13,5, J,_3) 6,79 (d, lH
~H, T = 8): 692 (q.

-H, JO=8 f —?),703(d
, CeH, T = 85); 7,11 (d,
. C.

H,

T Tz

H 2);7.19 (q, 1H,
5,J1,=3) 122
J.=

3); 9,10 (s,

O’—“—‘OOII

=8,
. 1 -H,

—_
EQ-

0
H. C,
: OH).

*Ban mong silicagel. Hé dung méi: n-hexan: clorofom = 1:1 (theo thé tich).

**Phd MS : M*(m/z) =
++5Phd MS : M'(n/z)

297, C, H, , ON; M =
=300 (M"); C,;H .0 M = 300.

297

Nhung khi dun néng xeton «,p-khong no véi dung dich H,O, 20% trong su ¢é mat clia

NaOH, ching t6i lai nhan duge cdc loai san pham loai flavonol [4], nghia 14 sau khi cong hop déng

vong nhu trén thi H,O, lam nhi¢ém vu oxi hod (dchidro hod) flavanon thanh flavon roi lai tiép tuc oxt
3

hod flavon thanh flavonol (chuyén IA thanh

& vi tri 3) nhu phuong trinh phan tng o trén.

Ar
Riéng phan ung ngung tu cla 2-hidroxi-5-metoxiaxetophenon véi o-nitrobenzandehit(dé tao ra

xeton o,B-khong no) lai dén thing téi sin pham loai flavonol(I1l,). €6 18 trong trudmg hop nay chinh

oxi trong khong khi déng vai tro tdc nhan oxi héa.
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Bang 4: Cac hop chit flavonol

t°nc Hicu .
STT X o | Re* | sull, Phé 'H-NMR, 8ppm (J Hz)
%
3,88 (s, 3H, OCH,;); 7,42 (q, 1H, C-H, J,
197- =9, J,=73) 745 (d, 1H, C;-H, J = 3};
1, | pclo 108 0,71 | 40 7.64(d, 2H, Co-H va C,;-H, T = 9); 7,73
(d, |H,C,-H: T =9); 8,25 (d, 2H, C,,-H va
C.-1, T =9); 9,73 (s, 1H, OH).
3.88 (s, 3H, OCH,); 7,42 (q, 1H, C-H, J,
194- =9,J.=3) 744 (d, IH, C;-H, ] = 3);
I, | p-Brom LS 0,73 | 40 773 (d, 1H, C-H, J = 9); 7,77 (d, 2H,
Cyo-11 va C -1, T = 9); 8,17 (d, 21, C,-H
va C,;-H, J = 9): 9,74 (s, 1H, OH).
2,37 (s, 3H, -CH;); 3,83 (s, 3H, OCH,);
204- 7,28 (q, 2H, C-H va C-H, J,= 7,3, = 3);
I, | p-Metyl Sos | 065 |36 731 (d, 2H, C,-H va C,;-H, T = 8.,5);
7,70 (d, 1H, Cy-H =, T = 7); 8,63 (d, 2H,
CHvaC,H I1=85
3,86 (s, 3H, OCH,); 7,33(q, lH, C;-H, ],
243- =9,J,=3% 740 (d, IH, C:-H, I, = 3}
1, | p-Nitro as 0,60 |35 7,65 (d, 1H, C-H, J = 9)%; 827 (d, 2H,
C,,-H va C,-H, J = 9): 8,66 (d, 2H, C,,-H
Vi Cu-H, T=9)
3,85 (s, 3H, OCH,); 7,34 (d, tH, C;-H, ]
180- = 7.5); 7.42 (1H, C-H); 7,70 (2H, C,-H
HI, | m-Nitro 81 0,61 |38 va Co-H); 8,10 (1H, C,-H); 8,75 (1H,
C,-H): 9,64 (1H, C,-H); 9,87 (s, 1H,
OH)
391 (s, 3H, OCH,); 7.29 (m, 1H, C,,-H);
. 194- 745 (q, 1H, C-H, J,=9; 1, = 3); 7,59 (m,
1L, | o-Nitro 195 0,70 |34 2H, C,»-H va C,-H); 7.67 (d, IH, C;-H, J
=3); 7,79 (d, 1H, C;-H, T = 9); §,00 {d,
IH, C,-H, T = 8); 11,61 (s, 11, OH)
3,02 (s, 6H, CH,-N-CH,); 3,87 (s, 3H,
OCH,): 6,85(d. 2H, C,,-H vi C,H, J =
| 164- | 40 | 35 9): 736 (q, 1H, C,-H, J,= 9, 1_=3): 7.43
" | Dimetylamino 165 ’ (d, IH, C;-H, J=3); 7,68 (d, |H, C;-H, J =
9y, 8,11 (d, 2H, C,,-H va C,;-H, J = 9};
9.06 (s, IH, OH)

*Ban mong silicagel. Hé dung mot: n-hexan: etylaxetat = 3:2 (theo thé tich).

#¥Phd IR (em'): 3113(vyy), 1606(ver), 1531 va 1335 (Vyp)
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Nhu vay v6i dit kién phé 'H-NMR chiing t6i
di x4c dinh dugc cdu tao cla cic san phdm nhan
dugc chinh 12 hgp chét kiéu flavonol va diéu nay
cling phi hop véi tai liéu tham khao vé cic hop
chdt tuong tu [4 - 6].

Pé xem xét hoat tinh sinh hoc ching téi da
gUi thit nghiém hoat tinh khdng khuan va chéng
ndm cha cac hop chit di téng hop duge tai
phong Nghién cttu vi sinh vét - Bénh vién 19-8 -
Bo Cong an, theo phuong phdap d3 ducgc ghi
trong Dugc dién Viét Nam.

Chdat thir nghiém duge pha trong
dimetylfomamit (DMF) & néng d6 10 mg/1ml
Puc 16 trén nén thach di duoc cdy vi khuén rdi
nho vio cic 16 dé dung dich thir nghiém & mic
25, 50 va 100 pl. Ching loai vi sinh vat dugce
thir nghiém la: Staphylococus epidermidis(S.e.)
thuéc (gr+); Entesbauser(gr-) vd nim men
Candida albican(C.a.). Két qua duge dinh gid
boi do 16n cla dueng kinh vong trén vo khuan.
Nhin thy tit ca cdc hop chat day pirazolin(Il, ;)
va day flavonol(IIL, ;) chi ¢é tic dung khing
khuén gr(-) va chéng nim & mic 100 pl. Mot s6
chat (II,, II1,, III;, 1II;) c6 hoat tinh trung binh
v6i khudn gr(-) va ndm men & mifc 50 pl.

IV - KET LUAN

Bing phan tng cia cdc xeton ¢,-khéng no
v6i p-nitrophenylhidrazin di tdng hop dugc mét
ddy (7 hgp chit) din xudt chita vong pirazolin.
Trong diéu kién twong tu di nhan duge 2 hop
chat ¢é cau tric flavanon khi ngung tu 2-
hidroxi-5-metoxiaxetophenon véi benzandehit
va v6i valinin, ciling nhu nhan duge 1 hop chit

loai flavonol khi ngung tu véi o-nitrobenzadehit.
Khi dun néng xeton «,B-khong no véi dung
dich H,0, 20% trong kiém da nhan dugc mot
day hap chat loai flavonol (6 chit).

C#u tao cua cic san phim duoc xdc dinh
nhd phé héng ngoai, phé cong hudng tir proton
va phé khéi lugng. Hoat tinh sinh hoc cla céc
hop chit dé da duge thir nghiém.

Céng trinh dwoc hodn thanh vor su ginp dé
kinh phi cia chuong trinh nghién civu khoa hoc
co ban trong iinh vice khoa hoc tu nhién.
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