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

LE VAN BDANG *, NGUYEN THI THWUONG ™

TOM TAT

Tur 8-hidroxiquinolin, clorofom va kali hidroxit, bang phuwong phdp formyl hoa truc tlep
theo Reimer-Tiemann, chiing ti da tong hop dwge chdt D dat hiéu sudt 1a 8,55%. Tir chat D
chiing t6i tiép tuc cho ngung tu lan ot véi p-cloroaxetophenon va p-nitroaxetophenon cé xuc
tac HCI, @4 thu duege hai xeton a,8 chwa no twong g 1& Xy Va Xo dat hiéu sudt twong irng [a
42,46 % va 51,90%. Chiing t6i da xac dinh dwoc nhiét dé nong chay cac chdt D, X1, Xo twong
img 13 172-173°C, 180-181°C va 220-221°C. Chiing t6i da tién hanh do phé hong ngoqi IR
Ciia ba chat D, X1, X2 va do phé cong huong tir hat nhdan "H-NMR ciia hai chdt X1 va Xo. Dua
vao két qud phé IR va *H-NMR ciia cdc chat tong hop durge, ching t0i két ludn rang chat Xi va
Xa déu ton tai cdu hinh trans ¢d cdu tric dang s-Cis.

ABSTRACT

Synthesizing, analysing spectrum IR and spectrum "H-NMR of 1-(4-chorophenyl)-3-(8-
hydroxyquinoline-5-yl)prop-2-en-1-one and 3-(8-hydroxyquinoline-5-yl)-1-(4-
nitrophenyl)prop-2-en-1-one

From 8-hidroxiquinoline, chloroform and potassium hydroxide, using chemical methods
of direct formylation by Reimer-Tiemann, we synthesized the substance D and achieved the
performance of 8.55%. From the D one, we continued to condense in succession of p-
cloropaxetophenon and p-nitroaxetophenon with HCI catalyst, and obtained two unsaturated
ketone a,5 equivalent to X; and X, with the correlative performance of 42.46 % and 51.90%.
We identified the melting temperature of the substance D, Xi, X, respectively 172-1 73°C,
180-181°C and 220-221°C. We measured the IR spectrum of the three chemicals D, X;, Xz
and spectrum of nuclear magnetic resonance 'H-NMR of the two substances X; and X,. Based
on the results of IR and *H-NMR spectrums of synthesized substances, we concluded that
substances X; and X, have the trans structure in the form of s-cis.

1. Mé dau
8-hidroxiquinolin va dan xuét cla

tich dé phat hién va tach biét cac ion
kim loai. Ca&c dan xuat cua 8-

no6 co kha nang tao phtrc khéng tan vai
nhicu ion kim loai, do d6 dugc str dung
rong rdi trong cdng nghé hoa hoc phan
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hidroxiquinolin dic biét 1a dan xuat
cacbonyl o, khéng no ctua chiung la mé
hinh tot dé nghién ciu sy anh hudng
qua lai gilra cac nguyén tir trong phan
tr. Dan xuét cua 8-hidroxiquinolin dic
biét 12 dan xuat cacbonyl a,p khéng no
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ctia nd cé tac dung hoat tinh chéng lao,
chéng ndm, diét khuan nén duoc su
dung trong y duoc 1am thudc chita
bénh.

2.  Thuwc nghiém

2.1. Héa chdt:. 50 gam 8-
hidroxiquinolin; 0,45 gam p-
cloroaxetophenon; 0,48 gam p-

nitroaxetophenon; 500 ml benzen; 100
2.3. So do tong hop:

gam kali hidroxit; 175 ml clorofom;
500 ml ancol etylic; dung dich axit
clohidric 8% va 36%; dung dich natri
axetat b&o hoa.

2.2. Dung cu: Bo loc dudi 4p suat
thap; bo soxhlet; binh cau 3 ¢6 va 1 ¢o;
may khuay diia; may khudy tir; phéu
chiét; 6ng sinh han nudc; bese; nhiét ké.
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8-Hifiroxiquinolin
2.4. Céch tién hanh tong hop:

& Giai doan (1), tong hop 5-formyl-
8-hidroxiquinolin (D):

Lan luot cho vao binh cau 3 ¢
dung tich 1 000 ml gom 50 gam tinh thé
8-hidroxiquinolin, 200 ml etanol, 100
gam KOH ran va 125 ml H,O. Lap hé
thdng may khuay diia va éng sinh han
hoi luu rdi dun céach thay ¢ 80°C trong
1 gio. Sau @4 nho tr tr 100 ml
clorofom vao binh phan @ng trong 2 gio
30 phut & nhiét do 45°C. Tiép tuc khuay
binh phan ing dén 12 gio ¢ nhiét do
80°C rdi cat dudi etanol va clorofom
du, thu duoc chét ran. Hoa tan chat ran
bang 1 500 ml nudc, loc lay dung dich.
Axit héa dung dich loc bang dung dich
axit HCI. Loc lay két taa, siy khd roi
chiét trén may soxhlet bang dung mai
benzen. Soxhlet xong, cat dudi benzen
thu duoc chat ran rdi két tinh lai trong
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5-Formyl-8-hifiroxiquinolin

2) Dung dich CH3COONa
bao hoa

HO
Trong fio X : - Cl (Chat X;)
- NO, (Chat Xz)

dung mdi ruou-nuac.

&  Giai doan (2), tong hop 1-(4-
clorophenyl)-3-(8-hidroxiquinolin-5-
ylprop-2-en-1-on  (X;) va 3-(8-
hidroxiquinolin-5-yl)-1-(4-
nitrophenyl)prop-2-en-1-on (X):

Lan luot cho vao binh cau dung
tich 100 ml gom 0,45 gam ,.CI-CgH,-
COCHjs (hodc 0,48 gam p.O,N-CgH,-
COCHj3), 20 ml etanol, 13 ml dung dich
HCI 36%, 05 gam 5-formyl-8-
hidroxiquinolin. Lap dng sinh han hoi
lru roi khudy hdn hop bang may khuay
tir va dun hoi leu cach thuy & nhiét do
70°C trong 6 gio. Lap 6ng sinh han
xubi, cat dudi hét etanol rdi nho tir tur
dung dich natri axetat bdo hoa cho dén
du. Loc lay chat ran, rira lai bang ete.
Két tinh lai bang dung mai etanol.

3. Két qua va thao luin
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3.1. Pdc diém vit li ciia cdc chét da tong hop dwoc:

H 5 v Khéi lugng Hiéu Nhiét o
op ung mol Ke h - X 2 A . ,
Cht tinh Dang bé ngoai Séan pham suat nong chay
(gam) (%) W)
Vetnol:Vawse = | Tinh thé hinh  kim
D 4:1 mau vang nhat 5.1 8,55 172-173
X, Etanol Tinh thé mau vang 0,38 42,46 | 180-181
X, | Etanol Tinh the hinh kim | 5 57 51,00 | 220-221
mau vang dam
3.2. Pic diém pho hong ngoai IR ciia cdc chit da tong hop dwoc:
VoH VcH VcH=0 Vc=0 Vc=c V=cH VcH VcH Vel
Hop | ¢m? | thom cm* cm™ | Anken, | Trans | (phang) | (khongp | cm™
chét cm* Ar cm™ emt hang)
cm* cm*
2 848- 1 058-
D 3443 | 3043 1662 |- - 628-823 | -
2924 1220
1 035- 457-
Xy | 3296 | 3059 - 1647 | 1597 968 696-827
1224 528
1031-
X, 3298 | 3049 - 1654 | 1597 976 1928 623-850 | -

Trén pho hong ngoai IR cua 5-
formyl-8-hidroxiquinolin xuat hién mot
vach hép thu rat manh & tan s 1 662,69
cm™ dic trung cho dao dong hoa tri cua
nhom cacbonyl (>C=0), chung t6 d&
xay ra phan ung formyl hod theo
Reimer- Tiemann.

&« Phan tich phé héng ngoai IR
Cua 1-(4-clorophenyl)-3-(8-
hidroxiquinolin-5-yl)prop-2-en-1-on
(X1) va 3-(8-hidroxyquinol-5-yl)-1-
(4-nitrophenyl)prop-2-en-1-on (Xy):

Trén pho IR cua hai chat X; va X,
khong con thay van héap thu dic trung
cho dao dong hoda tri cia nhom —CH=0
(Ver=o = 2 720 cm™), diéu d6 chimg 6
rang phan ing ngung tu dd xay ra. Trén

pho IR cua hai chat X; va X, xuat hién
cac van hap thu c6 dang ti, manh tai tan
s6 v = 3 298,38 cm™ la dic trung cho
dao dong hoa tri cia nhém —OH trén
vong quinolin c6 su lién két hidro noi
phan tor véi nguyén t¢ N trong vong.
Dac trung cho tin hi¢u —CH cua anken
va nhan thom trén pho IR cia X; va X,
c6 tan s6 dao dong hoéa tri v = 3 049,56
cm™ cia chat X, va v = 3 059,20 cm™
cua chat X,. Tan sé hap thy hong ngoai
rat manh caa nhém cacbonyl lan luot 1a
(Vac-0) ;. e 1 647,26 cm™ va

Voo
( >C=0 ) chat X5

hap thy dac trung cho dao dong hoa tri
cua lien ket C=C trong anken cia hai
chat X; va X; déu cho cung mot gia tri

=1 654,98 cm™. Tin sb
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la v =1 597,11 cm™. Trén pho hong
ngoai Ccua chat X chung t6i con thiy
Xuat hién pic hap thu véi cu:0’ng do
manh tai tan s6 v =1 556 cm™ dic trung
cho dao dong hoa tri cua lién két C-N
(trong C-NO,). Xuét hién mot dam vach
V6i cudong @6 trung binh c6 tan so hap
thu trong viing 1 035 + 1 224 cm™ (chét
X;) val031+ 1228 cm’ ! (chit X,), do
la nhirng tan s6 dic trung cho dao dong
bién dang phang cioa —CH trong vong
quinolin va nhan benzen. Trén pho hong
ngoai cua chat X, va chat X, xuét hién
nhitng van hap thu co cuong do kha
manh co t‘ﬁn sé 968 cm™ va 976 cm™ —
chinh 1a tan so dac trung cua dao dong
bién dang khong phang ciia —CH trong
nhom —CH=CH- t{mg véi cau hinh

trans. Vung van pho c6 tan so 696 =
827 cm? (cua chat X;) va 623 = 850
cm’ (Cua chat X,), dic trung cho dao
dong bién dang khong phang ciia —CH
trong nhan thom quinolin va benzen.
bac trung cho dao dong hoa tri cta lién
két C-Cl (cta chat X;) voi cudng do
manh tai viing c6 tan sé 457 + 528 cm™.
Trén co s¢ phuong phap do di¢n tich
Cia van pho, da tinh dugc ti sb cuong
d6 hap thu cia >C=0 va >C=C< la

'c:% = 0,68+ 1,35, Tir két qua do,

cac xeton o, 8 chua no X; va X; da tong
hop dugce déu ¢ cau hinh trans cau trdc
dang s-cis.

3.3. Dic diém pho cong hwéng tiv proton 'H-NMR ciia chit X, & X»:

Do chuyén dich hoa hoc trung binh

5 s 28 g e s 8 .8
Chat Z%Cﬁ: Hﬁ Z%g)ﬁicﬁ NO, ;«.__ f E
=4 O QTHOS J° 9 S\ f:
1-(4-clorophenyl)-3-(8- e o Fo B
1H hidroxiquinolir:)Sr{yl)prop-2-en- (i-%SIEkrl(;g;%ﬁyqlL)lg;gg?Z-i;Xz:]éh I/E ;E % g
H, 8,934 ppm 8,943 ppm st

Hs 7,694 ppm 7,701 ppm
H, 8,779 ppm 8,794 ppm - g
He 8,360 ppm 8,388 ppm y 5 &
H, 7,213 ppm 7,229 ppm N . ik
Hio 8,481 ppm 8,522 ppm *u £c
Hy, 7,932 ppm 7,955 ppm == 54
Hy, 8,209 ppm 8,388 ppm 0 e :
His 7,651 ppm 8,388 ppm 2

His 7,651 ppm 8,388 ppm

Hig 8,209 ppm 8,388 ppm
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< Phan tich phé céng hwong tir
proton *H-NMR ciia 1-(4-clorophenyl)-
3-(8-hidroxiquinolin-5-yl)prop-2-en-1-
on (Xy):

Trén phd 'H-NMR cua chat X,
xuat hién tin hiéu c6 cuong do bang 1
Vv6i do chuyén dich héa hoc § = 7,707 +
7,682 ppm, tach 1am bén vach véi hang
s6 tach °J = 4 Hz dugc quy két cho
proton Hs. Tét ca cac tin hiéu con lai
déu dugc tach doi. Proton Hy; va Hig co
d6 chuyén dich hda hoc lan lugt 13 § =
7,948 + 7,917 ppm va 6 = 8,496 + 8,465
ppm, c6 cudng d6 bang 1 dugc tach 1am
hai (dang doublet) véi hang sb tach 3 =
15,5 Hz - day ciing chinh Ia tin hiéu
cta hai proton -CH=CH- ton tai ¢ cau
hinh trans-anken (diéu nay rat phu hop
V6i két qua cua pho IR). Hai tin hiéu
V6i cuong do déu bang 2 bi tach 1am hai
(dang doublet) véi hing sb tach % = 8,5
Hz, dugc xac dinh 1a cua hai cap proton
tuong du’ong H15 & H17, H14 & ng. Cﬁp
proton tuong duong Hy4 & Hig cho tin
hiéu & ving truong yéu 1a & = 8,218 +
8,201 ppm, con cap proton tuong
duong Hys & Hi; Xxuat hién & ving
truong manh la & = 7,659 + 7,642 ppm.
Proton H, ¢ ving trudng yéu nhét bi
tach hai voi hing s6 tach 13 %) = 3,5 Hz
c6 d6 chuyén dich héa hoc & = 8,938 +
8,931 ppm. Proton H, ciing & vung
truong yéu bi tach thanh hai véi hang
s6 tach °J = 8,5 Hz, ¢6 d6 chuyén dich
hoa hoc & = 8,788 + 8,771 ppm. Xuat
hién & truong manh nhét véi cudng do
bang 1 bi tach thanh hai véi hang sé
tach °J = 8 Hz c6 d6 chuyén dich hoa
hoc & = 7,221 + 7,205 ppm la cua
proton H,. Tin hiéu ctia Hg trong trudong
yéu véi do chuyén dich hoa hoc & =

8,368 — 8,352 ppm. Con tin hi¢u cia
proton Hy trong nhém —OH nam ngoai
ving c¢6 do chuyén dich khoang 9,7
ppm nhung do may khong hién hét
dugc nén khong thay tin hiéu trén pho
do.

+ Phan tich phé céng hwong tir
proton '"H-NMR cia  3-(8-
hidroxyquinol-5-yl)-1-(4-
nitrophenyl)prop-2-en-1-on (Xy):

Tin hi¢u cua proton H; dugc tach
lam bén vach (do H; twong tac spin-
spin v&i H, va Hy) ¢6 cuong do bang 1
v6i hing s tach %) = 4 Hz, c6 do
chuyén dich hoa hoc 8=7,713 7,688 ppm.
Hai proton Hy; va Hyg trong ving thom
c6 cuong d6 bang 1 dugc tach 1am hai
vach v6i hang s6 tach 12 %) = 15,5 Hz,
¢6 do chuyén dich héa hoc trong tng 1a
o =7,971 + 7,940 ppm va & = 8,538 +
8,507 ppm. Proton Hj, ¢6 su rat
electron rat manh (do lien két voi
>C=0) kém theo sy cdng huong nén tin
hiéu o truong yéu hon, c6 do chuyén
dich héa hoc 6 = 8,538 + 8,507 ppm.
Tin hiéu ctia Hy; c6 d6 chuyén dich hoa
hoc & = 7,971 + 7,940 ppm. Hang sb
tach caa Hyg, Hyy déu bang %) =155 Hz,
chinh Ia tin hiéu cia hai proton -
CH=CH- ton tai & cAu hinh trans-anken
(diéu nay rat phl hop voi két qua cua
phd IR). Tin hiéu ciia proton H, duoc
tach lam ba (do proton H; tuong tac
spin-spin véi H; & H,) c6 sy chong
chét 1&n nhau giira hai vach nén c6 do
chuyén dich hoa hoc 1a & = 8,947 +
8,939 ppm. Tin hiéu cua Hy xuét hién &
truong yéu voi do chuyén dich hoa hoc
la 6 = 8,806 + 8,787 ppm duoc tach lam
hai (dang doublet) véi hing s6 tach %] =
9 Hz. Xuat hién ¢ ving trudng manh
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nhat chinh 14 tin hiéu cta proton H; c6
d6 chuyén dich hoa hoc 14 & = 7,237 —
7,221 ppm, c¢6 cuong do bang 1 duoc
tach 1am hai véi hiang s6 tach °J = 8 Hz.
Mot tin hiéu duy nhat duoc quy két cho
nam proton con lai 1a Hg, Hy4, His, Hi,
Hig c6 d6 chuyén dich hoa hoc & =
8,394 + 8,383 ppm, cuong d6 la 5
nhung dugc tach 1am hai voi hang sb
tach °J = 5,5 Hz. Tuong tw nhu & hop
chat Xy, trong hop chat X, tin hi¢u cia
proton Hg trong nhém —OH khong thay
xuat hién trén pho 1a do tin hiéu cia n6
nam trong ving truong rat yéu, may
khong chup hét dugc.

4. Kétluan

»  Tong hop thanh céng 5—formyl-8—
hidroxiquinolin tir 8-hidroxiquinolin
Voi tac nhan formyl hoa CHCl;/KOH
theo phan ung Reimer-Tiemann, hi¢u
suét dat 8,55%.

>  Bang phan tung ngung tu andol —
croton hoa véi xuc tac axit vo co, ching
t61 d4 tong hop duogc 1-(4-clorophenyl)-
3-(8-hidroxiquinolin-5-yl)prop-2-en-1-

on va 3-(8-hidroxiquinolin-5-yl)-1-(4-
nitrophenyl)prop-2-en-1-on  véi  hiéu
Suat twong tmg 12 42,48% va 51,90%.

» DA xac dinh cac thong so vat 1y
cia cac chat tong hop dugc, dd xac
nhi¢t do nong chay, dung moi hoa tan
cua ching.

» DA do pho hong ngoai IR va phd
cong huong tir proton *H-NMR cua cac
chét 1-(4-clorophenyl)-3-(8-
hidroxiquinolin-5-yl)prop-2-en-1-on va
3-(8-hidroxiquinolin-5-yl)-1-(4-
nitrophenyl)prop-2-en-1-on; dd phan
tich phd, xac dinh, quy két cac van pho
dac trung cho cac nhom chtrc co ban.
Tu d6 da chimg minh dwoc cac hop
chat xeton o, chua no trén déu c6 céu
hinh trans c6 cau trdc dang s—cis.

»  Chlng toi chua thay tai li¢u nao
néi vé phd IR va phd "H-NMR cua hai
chét1-(4-clorophenyl)-3-(8-
hidroxiquinolin-5-yl)prop-2-en-1-on va
3-(8-hidroxiquinolin-5-yl)-1-(4-
nitrophenyl)prop-2-en-1-on.
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PHU LUC

Hinh 3 — Phé hdng ngoai IR ctia hop chét 3-(8-hidr .Hn.lh 14 - SP h? hf)n% ngoai IIIR Clia hop ;hat 1 e
1-(4-clorophenyl)-3-(8-hidroxiquinolin-5-yl)prop-2-en-1-on (X;). ~(8-hidroxiquinolin-5-yl)-1-(4-nitrophenyl)prop-2-en-1-on (X,).

1415
o,

w12
N 3

Hinh 5— Phd cong hudéng ti hat nhan 'H-NMR ctia hop chat

ong tur hat nh Hinh 6 — Phd cong hudng tir hat nhan 'H-NMR ctia hop chét
1-(4-clorophenyl)-3-(8-hidroxiquinolin-5-yl)prop-2-en-1-on (X;).

1-(4-clorophenyl)-3-(8-hidroxiquinolin-5-yl)prop-2-en-1-on (X;)
(pho gién réng).
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. ) Hinh 8 — Phd cdng hudng tir hat nhan 'H-NMR ciia hop chat
Hinh 7 — Pho ¢dng hudng tir hat nhén 'H-NMR cta hop chat 3-(8-hidroxiquinolin-5-y1)-1-(4-nitrophenyl)prop-2-en-1-on (X,)
3-(8-hidroxiquinolin-5-yl)-1-(4-nitrophenyl)prop-2-en-1-on (X;). (pho gién réng).
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