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TONG HQP, PHAN TiCH PHO HONG NGOAI (IR)
VA PHO CONG HUONG TU PROTON (‘H-NMR)
CUA 3-(8-HIPROXIQUINOLIN-5-YL)-1-3-ETOXIPHENYL)-
PROP-2-EN-1-ON VA 1-(4-HIPROXIPHENYL)
-3-(8-HIPROXIQUINOLIN-5-YL)PROP-2-EN-1-ON

LE VAN PANG', NGUYEN TH| HOANG DUNG"~

TOM TAT

Tw 8-hidroxiquinolin, m-metoxiaxetophenon va p-hidroxiaxetophenon, chung toi da
tong hop dwoc 3-(8-hidroxiquinolin-5-yl)-1-(3-metoxiphenyl)-prop-2-en-1-on (D;) va I1-(4-
hidroxiphenyl)-3-(8-hidroxiquinolin-5-yl)prop-2-en-1-on (D3) véi hiéu sudt twong ing
41,97% va 67,77%, nhiét do nong chay twong g 162-164°C va 220-222°C. Chung toi da
phan tich phé hong ngoai IR va phé cong hwong tir proton ' H-NMR ciia D; va D,

ABSTRACT

Synthesizing, analysing spectrum IR and spectrum "H-NMR of 3-(8-hydroxyquinolin-5-

yD)-1-(3-methoxyphenyl)-prop-2-en-1-one and 1-(4-hydroxyphenyl)-3-(8-

hydroxyquinolin-5-yl)prop-2-en-1-one
From 8-hydroxyquinoline, m-methoxyacetophenone and p-hydroxyacetophenone, we

synthesize 3-(8-hydroxyquinolin-5-yl)-1-(3-methoxyphenyl)prop-2-en-1-one (D;) and 1-(4-
hydroxyphenyl)-3-(8-hydroxyquinolin-5-yl)prop-2-en-1-one (D) with corresponding
efficiency 41.97% and 67.77%, at the melting temperature of 162-164°C and 220-222°C. We
analyze the IR spectrum and proton magnetic resonance spectrum 'H-NMR of D; and D:.

1. Mo dau'™> Dan xuét cta 8-hidroxiquinolin dic

8-Hidroxiquinolin va dan xuét cua
n6 cod kha nang tao phirc véi cac ion kim
loai, do d6 dugc str dung rong rai trong
cong nghé hoa hoc phan tich.

Céc dan xuét cta 8-hidroxiquinolin
dic biét 1a dan xuét cacbonyl a,B-khong
no 1a md hinh tét dé nghién ctru sy anh
huong qua lai gitra cac nguyén tir trong
phan tu.

*ThS, Khoa Héa hoc Truong Pai hoc S pham
TP HCM

" CN, Truong THPT Lé Minh Xuan, Binh Chanh,
TP HCM
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biét 1a dan xuét cacbonyl a,B-khong no
cua n6 c6 tac dung hoat tinh chéng lao,
chéng nam, diét khuén nén duoc st dung
trong y duoc 1am thude chira bénh.
2.  Thuc nghiém
2.1. Héa chit v dung cu

+ Hoba chat:

- 8-Hidroxiquinolin: 50 gam,

- m-Metoxiaxetophenon: 0,48 gam,

- p-Hidroxiaxetophenon: 0,435 gam,
Benzen: 500 ml,
Ancol etylic,
Dung dich HCI 8% va 36%,
Dung dich CH;COONa bao hoa,



Created by Simpo PDF Creator Pro (unregistered version)
http://www.simpopdf.com

Tap chi KHOA HOC BHSP TP HCM

Lé Van Dang va tgk

- KOH ran: 100 gam,

- Clorofom: 175 ml.

+ Dung cu:

- B6 Loc duoi ap suét thép,

- B0 soxhlet,

- Binh cau 3 ¢6 va 1 6,
2.2. So dotong hop:

- May khudy diia va ti,
- Phéu chiét,

- Ong sinh han nuéc,

- Bese,

- Nhiét ké,

- Phéu nho giot.

OCH; 3
1) CHy-C - H C
II \ \C= C/
o . Y N\
HCI, C,HsOH, 70°C, 6 gig N H OCH;
2) Dung dich CH3COONa (Chat D)
bio ho HO
(HO aonod (E)-1-(3-metoxiphenyl)- 3-(8-
- CHCI3 - hidroxiquinolin-5-yl)-prop-2-en-1-on
[0}
S KOH, C,HsOH ?2) )\
N S0°C, 1295 1 CHy-c~ -0 ~_H c OH
OH ’ (Chat D) OH & ( \C=C/
8-Hidroxiquinolin 5-Fomyl-8-hidroxiquinolin HCl, C,Hs0H, 70°C, 6 gid N V \H
2) Dung dich CH;COONa (Chat Dy)

2.3. Cdch tién hanh tong hop
& Giai doan (1), tong hop 5-fomyl-8-
hidroxiguinolin (D)'"*"

Lan lugt cho vao binh ciu 3 ¢b
dung tich 1 000 ml gdm céac hoa chét sau:
50 gam 8-hidroxiquinolin (tinh thé khong
mau), 200 ml etanol, 100 gam KOH ran
trong 125 ml H,O. Lip hé thdng may
khudy diia va 6ng sinh han hoi luu rdi
dun céach thay & 80°C trong 1 gid. Sau do
nho tu tor 100 ml clorofom vao binh phan
ung trong 2 gi¢ 30 phut & nhiét do 45°C.
Tiép tuc khuidy hén hop phan tmg trong
12 gid ¢ nhiét 46 80°C, sau d6 cat thu hoi
etanol va clorofom du, thu dugc chét ran.
Hoa tan chat ran thu dugc trong 1 500 ml
nuéc, loc 1dy dung dich. Axit héa dung
dich loc béng dung dich axit HCI. Loc
lay két tua tach ra, say kho roi dem chiét

50 b 0
bao hoa (E)-1-(4-hidroxiphenyl)-3-(8-

Hidroxiquinolin-5-yl)prop-2-en-1-on

trén may soxhlet bang dung mdi benzen.
Sau khi soxhlet xong, cat thu hdi benzen
thu dwgc chét rin, két tinh lai trong dung
méi rugu — nude (theo ti 18 thé tich 4:1).

+ Giai dogn (2), tong hop din xudt
xeton o,f-chua no ciia 8-hidroxiquinolin
Dy, DY

Lan lugt cho vao binh cau day tron

dung tich 100 ml gdm cac hoa chat sau:
0,48 gam m-metoxiaxetophenon (hoac
0,435 gam p-hidroxiaxetophenon), 20 ml
etanol, 13 ml dung dich HCI 36%, 0,5
gam 5-fomyl-8-hidroxiquinolin. Khuay
hdn hop bang may khudy ti ¢ 70°C
trong 6 gio. Cat dudi hét etanol rdi nho
tur tu dung dich natri axetat bao hoa cho
dén du. Loc 1ay chat ran, rira lai bang
ete. Két tinh lai bang dung mai etanol.
3. Két qua va Thio luin
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3.1. Céng thirc va tén goi cdc chit di téng hop dwoc

CHO o %
P H o cC ~ H ¢ OH

\ N N
SN N_/ H OCH; N_/ H
. OH . .
(Chdt D) HO (Chdt D) HO (Chdt D,)
5-Fomyl-8-hidroxiquinolin (E)-3-(8-hidroxiquinolin-5-yl)-1- (E)-1-(4-hidroxiphenyl)-3-

(3-metoxiphenyl)prop-2-en-1-on (8-Hidroxiquinolin-5-yl)prop-2-en-1-on

3.2. Mt sé dic diém vit li ciia cdc chit da tong hop dwoc

Bidng 1
i Khéi luong | Hi¢u | Nhiét do
Cﬁ'g; Dung méi két tinh Dang bé ngoai San pham suét Nong chay
(gam) (%) (°C)
D | Vewn Vi =4:1 | i the inhddm g g ss 172173
: mau vang nhat
Tinh thé
D, | Etanol o 0,37 41,97 | 162-164
mau vang dam
D, |Etanol Tinh thé mau do 0,57 67,77 | 220-222

3.3. Bic diém phé hong ngogi IR (KBr) ciia cdc chit da tong hop dwoc (xem phu
luc—hinh 1, 2, 3)

Bdng 2
Ho Vou [VeuNO | Veu | Ve=o |Ve=ce=N | Ven | Ven Ver Ver
hf‘z em’ | em’ | CHO |cm’ | (thom no | Trans | (khong |(phang)
cha ,
cm’! cm’ cm’ | phang) | cm’
2848- 1379- 1280-
D 3443 - 1662 - - 628-823
2924 1612 1058
3462- |2937- 1354- 972- | 1089- 721-
D, - 1658 1433
3547 | 2974 1591 1035 1327 840
1375- 970- | 1155-
D, 3298 - - 1645 - 464-835
1604 1033 1319

3.4. Phé cpng hwéng tir proton 'H-NMR (500 MHz, DMSO) ciia chit D; & D, (xem
phuluc— hinh 4, 5, 6, 7)
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Bang 3
Do chuyen dich hoa hoc (ppm)
Chat R W . 9 829: r
H C 10 H C OH
= \c=c<7 QCE N \c=c<7 1211
1 \N / ) H 3 1 \N / \ H
ANGH) [ (D)
HO HO
(E)-1-(3-metoxiphenyl)-3-(8- (E)-1-(4-hidroxiphenyl)-3-(8-
'H\ | hidroxiquinolin-5-yl)prop-2-en-1- | hidroxiquinolin-5-yl)prop-2-en-1-

on (D). on (D,).
H' 8,935 ppm (doublet-doublet) 8,934 ppm (doublet-doublet)
H 7,695 ppm (doublet-doublet) 7,686 ppm (doublet-doublet)
H’ 8,766 ppm (doublet) 8,765 ppm (doublet)
H* 8,353 ppm (doublet) 8,301 ppm (doublet)
H 7,209 ppm (doublet) 7,21 ppm (doublet)
H° 8,465 ppm (doublet) 8,41 ppm (doublet)
H’ 7,918 ppm (doublet) 7,91 ppm (doublet)
H® 7,246 ppm (doublet-doublet) 8,109 ppm (doublet)
H’ 7,246 ppm (doublet) 6,927 ppm (doublet)
H" 7,789 ppm (doublet)
H" / 6,927 ppm (doublet)
H"” 7,648 ppm (doublet) 8,109 ppm (doublet)
H" 3,871 ppm (singlet) 10,371 ppm (singlet)

So sanh phd hong ngoai cta 5-fomyl-
8-hidroxiquinolin v&i 8-hidroxiquinolin
ta thy trén phd hdong ngoai cua 5-fomyl-
8-hidroxiquinolin xuat hién mot vach hap
thu rit manh & tan s6 1662,69 cm™ dic
trung cho dao dong hod tri cia nhom
C=0, diéu d6 chimg t6 phan ung fomyl
hoéa theo Reimer- Tiemann da thanh
cong.

& Trén pho do "H-NMR ciia chit D,
Chung t6i nhan thay rd nhét tin hiéu
don ¢o cuong do twong ddi bang 3 tmg
v6i do chuyén dich & = 3,871 ppm la cua
cac proton trong nhom metoxi.

O ving truong thom, chung ta nhan
thdy trén phd do xuét hién rit nhiéu tin
hi¢u ¢ dang van doi. Trong s6 do, c6 hai
tin hiéu co6 cuong do twong ddi bang 1
xuat hién & d6 chuyén dich & = 8,466
ppm va & = 7,918 ppm dugc quy két cho
hai proton H® va H’. Tin hiéu c6 do
chuyén dich & = 8,466 ppm 1a tin hiéu
cua proton H®. Tin hiéu nay xuét hién &
truong yéu 1a do su lién hop ctia nhom —
C=0 lam poton H® giam chén. Pong thoi,
do sy ghép spin-spin vdi proton H' nén
tin hiéu nay tach doi v6i hang sb tach °J =
15,5 Hz. Tin hi¢u nay c6 sy giam chén it
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hon so véi proton H® nén xuit hién ¢
truong manh hon. Do c6 sy tuong tac
spin-spin v&i proton H® nén tin hiéu nay
cling bi tach d6i v6i hang s tach °J = 15
Hz.

Dua vao hang sb tach J mot phan
cling da giup ching t6i két luan rang hop
chét téng hop duogc ton tai & dang trans.

Tin hiéu ¢ & = 8,935 ppm xuat hién
& truong yéu nhat véi cuong do twong
d6i bang 1, dugc quy két cho proton H'.
Do sy hat dién tr manh cua nito nén
proton nay c¢é su giam chin manh nhat.
Nhan théy tin hiéu ¢ dang van bon 1a do
proton H' ¢6 su ghép spin-spin véi proton
H? va H® nén tin hiéu nay ¢ dang doublet-
doublet voi hing sb tach twong Gng °J =
3,5hz,‘T=1Hz.

Tin hiéu xuat hién ¢ trudng yéu tha
hai véi cudng do twong d6i bang 1 1a cua
proton H’. Do sy rat dién tir cia nito
manh (-R) nhung khong c6 hi¢u tng (-])
nén tin hiéu nay chuyén vé trudong manh
hon so vdéi tin hiéu proton H', véi do
chuyén dich & = 8,769 ppm va ghép spin-
spin véi proton H” nén tin hiéu nay bi
tach doi.

Tin hiéu xuit hién & trudong manh
nhat trong ving thom & = 7,21 ppm
twong mg véi proton H> véi do chuyén
dich & = 7,21 ppm. Tin hiéu nay xuit
hién ¢ truong nay la do proton nay & vi
tri ortho so v6i nhom thé —OH nén bi
chan manh. Do c6 sy tuong tac spin-spin
véi H* nén tin hiéu xuét hién & dang van
d6i v6i hang sb tach *J = 8,5 Hz.

Tin hiéu xuét hién & truong yéu hon
H® v&i do chuyén dich & = 7,255 ppm
dugce quy két cho proton H®. Nhan thay
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tin hiéu nay c6 dang doublet-doublet 1a
do proton H® ghép spin-spin vo&i hai
proton H’ va H'® ( hodc H'?) v4i hang sb
tach twong ung °J = 8 Hz, *J = 2,5 Hz.
Tin hiéu cia proton H® yéu hon H’ 1a do
su rat electron cua nhom —C=0 & vi tri
ortho. Tir d6 mat do dién tich c6 phan it
hon proton H>.

Tin hiéu xuat hién & van ba la cia
proton H’ v&i d6 chuyén dich & = 7,505
ppm. L& ra tin hiéu nay xuédt hién
doublet-doublet sy tuong tac cua hai
proton H® va H'® nhung trén phd do tin
hi€u nay chi xuét hién & dang van ba diéu
nay c6 thé giai thich do sy tring do
chuyén dich dan dén sy chdng cac tin
hiéu v6i nhau. Pdng thoi co sy twong tac
v6i hai proton bén canh v6i hiang sé tach
tuong ing *J = 7,5 Hz, *J = 8 Hz.

Tin hiéu ¢ dang van bon duoc quy két
cho proton H?. Tin hiéu nay xuat hién &
do chuyén dich & = 7,694 ppm, tuong tu
v6i H’ proton H? ciing co sy twong tac
v6i hai proton H' va H bén canh nén tin
hiéu nay ciing bi tach & dang doublet-
doublet voi hang s6 tach tuong tmg 14 °J
=8.,5 Hz, °J = 9 Hz. So v6i H’ tin hiéu H’
& treong yéu hon 1a do bi anh hudng cua
su rut electron cia dj td nito nén proton
H’ it bi chan hon H’.

Do chuyén dich § = 7,648 ppm tuong
tmg cho proton H'?. Nhén thdy tin hiéu
nay tach doi rat yéu 1a do sy tuong tac
v6i proton H'® (hodc H®) v6i hang sb tach
‘J=2Hz

Tin hiéu xuét hién ¢ do chuyén dich
& do chuyén dich & = 7,789 ppm 1a cua
proton H'°. Tin hiéu xuét hién & dang van
d6i 1a do tuwong tac spin-spin voi H ¢o
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hing sb tach *J = 8 Hz. Tin hiéu nay xuét
hién & truong yéu hon H’ 1a do proton
nay o vi tri para so véi nhom rut dién tur
—C=0 va hi¢u ung —I cia —OCHs.

Tin hi€u con lai ¢ dang van doi
tuong tmg cho H*. Tin hiéu nay xuét hién
& do chuyén dich & = 8,353 ppm v&i dang
van d6i do twong tac spin-spin vdi proton
H* (] =8 Hz).

Proton cia —OH cua vong quinolin
khong thé hién trén phd 6, didu nay c6
thé giai thich do su tao lién két hidro noi
phan tir lam cho tin hi¢u cua proton dich
chuyén vé vung truong thap tir 10,0-12,0
ppm va dudi anh hudng cia dung moi
phan cyc dimetylsunfoxit (DMSO) thi n6
dich chuyén vé vung truong yéu hon
ngoai pham vi thé hién cta phd dd.

& Phan tich twong tw nhw viy doi
'H-NMR ciia chit D,

Chéat D, va D, cung la san pham
ngung tu cung mot chat nén 1a 5-formyl-
8-hidroxiquinolin nén trén phd dd s& co
nhing tin hiéu c¢6 d6 chuyén dich twong
tu nhau (xem ¢ bang 3).

Su khéc biét gitra hop chat D, va D,
thé hién rd nhat & do chuyén dich cua
proton trén vong benzen cua p-
hidroxiphenyl. Vi & day nhom thé —-OH &
vi tri para 1am cho phan tir d6i xting dan
dén d6 chuyén dich caa H'" trung H’ va
H°® tring H'.

Tin higu xuat hién & cudng do & =
6,927 ppm duoc quy két cho proton H’
va H'".

Tin hiéu nay xuét hién manh hon so
v6i cac tin hidu ctia H® va H'?. Do H’ va
H'"' chiu anh huong cia hiéu Gng cua
hi¢u Gng +R cua doi dién tir ty do trén

nguyén tu oxi gay ra. Tin hi€u nay bi tach
d6i do H’ (H'") tuong tac spin-spin véi
H® (H"?) (1 =8,5 Hz).

Tin hiéu xuéat hién & d6 chyén dich
5 = 8,109 ppm la cta proton H® va H'".
Hai proton H® va H" & vj tri ortho so véi
nhom —C=0 nén bi giam chdn manh do
d6 bi dich chuyén vé trudng yéu hon so
v6i proton H’ va H''. Do proton H* (H'?)
ghép spin-spin véi proton H® (H'") nén bi
tach do6i v6i hang s tach °J = 8,5 Hz.

O truong yéu c6 xuat hién 1 tin hiéu
don va tu 1a cta proton H". Do oxi ¢6 do
am dién 16n nén rat dién tor lam gidm
chan manh tir d6 tin hiéu cta proton nay
s& dich chuyén vé phia truong yéu.

4. Kétluan

Qua trinh nghién ctru, chung t6i da
hoan thanh céc muc tiéu dt ra cho dé tai
nghién ctru dat két qua sau :

» Tong hop thanh cong 5—fomyl-8—
hidroxiquinolin tir 8-hidroxiquinolin v&i
tac nhan fomyl hoa CHCI;/KOH theo
phan tng Reimer — Tiemann, hiéu suét
dat 8,55%, phu hop vai tai liu [1] va [2]
da cong bb.

> Pi tong hop 3-(8-hidroxiquinolin-
5-yl)-1-(3-metoxiphenyl)-prop-2-en-1-on
va 1-(4-hidroxiphenyl)-3-(8-
hidroxiquinolin-5-yl)prop-2-en-1-on bang
phan Gng ngung tu andol — croton hda
v6i xuc tac axit vo co dat hiéu suit twong
ung 1a 41,97% va 67,77%.

> Pi xac dinh cac thong sb vat 1y cua
céc chat tong hop duoc, da xac dinh nhiét
dd nong chay va dung moi hoa tan cua
chung.

» Pi do phd hong ngoai IR va phd
cong huong tir proton 'H-NMR cia cac
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chét D, va D,, d3 tién hanh phén tich pho,
xac dinh, quy két cac van dic trung cho
cac nhom chic co ban va chung minh
duogc cac hop chét xeton o, 8 - chwa no D,

» Chung t6i chua tim thay tai liéu nao
trong s cac tai liéu da tra cru c6 dé cap
dén phd IR va phé "H-NMR cua céc chét
D, va D,.

va D, déu c6 cau hinh trans.
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Hinh 2 — Phd héng ngoai IR ctia hop chét

Hinh 1 - Phé héng ngoai IR cita hop chat 5-fomyl-8-hidroxiquinolin (I 1-(3-metoxiphenyl)-3-(8-hidroxiquinolin-5-yl)prop-2-en-1-on (D;)
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Hinh 3 — Pho hong ngoai IR cla hop chit Hinh 4 — Phd céng hudng tir hat nhan 'H-NMR cta hop chét

1-(4-hidroxiphenyl)-3-(8-hidroxiquinolin-5-yDprop-2-en-1-on (I"  1-(3-moctoxiphenyl)-3-(8-hidroxiquinolin-5-y1l)yprop-2-cn-1-on (Dy)
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DUNG-I-DMSO-1H DUNG-II-DMSO-1H

H 0CH, N
1

SUIENTT TN

Hinh 5 — Phd cong hudng tir hat nhan H-NMR ctia hop chéat
1-(3-metoxiphenyl}-3-(8-hidroxiquinelin-5-ylprop-2-en-1-on (D)
(phodng 16n — pho gidn rong)

J
|

Hinh 6 — Phé cong hwéng tir hat nhan 'H-NMR ctia hop chét
1-(4-hidroxiphenyl)-3-(8-hidroxiquinolin-5-yl)prop-2-en-1-on (T

DUNG-II-DMSO-1H

—

— C=C\
—

N

/ H
i JM_JLU | B Ténghop ch#D ChiétchD  Téng hop chit Dy,

bing rdy kiwdy  bing mdy D, béng rady
dila soxhlet khudy i

Hinh 7 - Phd cng hudng tir hat nhan "H-NMR ctia hop chét Hinh 8. Dyng cy, miy méc ding dé tong hep cic chat
1-(4-hidroxiphenyl)-3-(8-hidroxiquinolin-5-yl)prop-2-en-1-on (D;)
(phéng 16 — phé gidn rong).
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