CHUONG 11 ) . .
HQP CHAT DI VONG VA ANKALOIT

A.HQP CHAT DI VONG:

11.1-Kh4i niém va phén loai:

¢-Khdi niém: Hop chdt di vong la logi hgp chdt hitu co cé vong, trong vong dé ngoai
cachon ra con chita mot hodc nhiéu nguyén tit khdac khong phdi la cacbon va goi la di tit
hay dij t6. Cdc dij t6 thuong gdp la O, S, N.
¢-Phdn loai: 2 loai: no va khéng no
* Di vong no, vong bé it quan trong:

CHy—CH, CHy—CH, CHy—CH,

0] NH S
oxit etilen etilenimin etilensunfo
(3 o 0
H 0 0 " S

piperidin dioxan tetrahidrofuran pirolidin  thiophan
No6i chung tinh chat clia di vong no khdng khdc gi nhitng tinh chat cla cdc hgp chat
thing no tuong tng.
* Cdc hop chdt di vong chua no: ¢6 3 loai: Dj vong 5 canh ; Di vong 6 canh ; Di vong

ngung tu.
* Divong 5 canh:

4/ \3 4—\3 4 3

Divong Scanh motditd : 5 25 / \ 25 / \ 2

oLl
H

1
Furan thiophen  pirol

4—N3 4 3 4—N3
/ Yoy, N

Di vong 5 canh hai di t& :

6xazol pirazol imidazol thiazol
N
7\ R\
Divongs canhbaditd g len: N N N\N/
H

triazol tetrazol

* Di vong 6 canh:



53 s 3 5 3 5 3
Divf)ng6canhmétdit6:6\ |2 6| |2 6| |2 6 2

\ 0] Sl 1
1
piridin piran thiopiran  piperidin
4 4
SN 5€\N3 5 NH_ 5
Dj vong 6 canhhai di t6 : ¢y |2 6 \NJz 6|10ﬂ2
1 1 1
pirazin pirimidin oxazin
* Divong ngung tu:
5 4
NH 2 6 { N2

cumaron nolin
(benzoplrol) (benzofuran) (benzothiophen) (a ﬁbenzopmdm)

1
> ﬂ; TEN N\jz
zk 73 2 N 2 - N 3 N 3
4
purln 1soqumolm qumazolm ptendm
(danh s6 ngoailé) (By -benzopiridin)
Mot s& chi't quan trong chita cdc di vong:
CHYY-CH=CH,
HO—CH—\ GH.

CH3O\® N
quinin

(Thudc chdng s6t rét)
QCK hos

Pdng () phthalocianin
phic mau xanh

AcO

10 o 10

S

{I,‘I—cm I(\EIH_CHS
——CH 2
: ACO™ N
7
mocphin héroin

(C6 trong cay thudc phién)
(C4 2 chi't thudc loai ma tiy nguy hiém)



CH3-N CH3-N

‘ COOCH;
0 o) (IZHZOH
il It
o-c-{Oy o-C-cH/(Q

. Cocain Atropin
(Thudc té thudc loai ma tiy) (Thudc giam dau)
H H c@
S 3 S
C6H5CH2|(|J—N%/ CH; H3C\r/NI NH@« ) CH,CH,0H
o0 N H N ON
e COOH CHZ 2 CH,
Penicilin G Lo .
(Thud'c khang sinh) Thiamin (Vitamin B )

HH H CH;

Q
[ Cl
CeHsCH,C—N SEon,  HCN NH@(S CH,CH,OH
I TR
0 N H Ny ON

=
O COOH CH; cf2 CH;
Penicilin G i .
(Thudc khéng sinh) Thiamin (Vitamin B)
=
> | |
N CH;j
Nicotin

(Ankaloit ¢6 trong cay thudc 14)

CH=CH, CH,

CyoH390 CH;0 CaoH300 CH3CI)
clorophin a clorophin b
(c4 2 chdt nay chita trong diép luc t& clia cay xanh)
-Cha't xdc ti€n c6 tdc dung 1am cho qud trinh luu héa tr§ nén nhanh hon, ha nhiét do trong qué trinh
luu héa. Céc chat xic ti€n hitu co :

O, Q0

mecatébenzothiazol dibenzo thiazildisufua
(MBT) (MBTS)



11.2-Tinh chit thém ciia di vong chua no:

&-Biéu hién tinh thom:

Céc di vong chua no c6 tinh thom thé hién & chd:
khé tham gia phdn @ng cOng:

bén véi tic nhin oxihda, dé tham gia phan ng thé,

IS

()

S s
thio}{en thiophan
-Khéng bi oxihéa béi | -Dé bi oxi héa bdi KMnO, ,

KMnO,, khong tao dudgc
cac sunfoxit va sunfon .

tao thanh cdc sunfoxit va
sunfon :

sunfoxit sunfon

-Phan ng th& d&€ dang hon
benzen (p/u nitro héa, p/u
sunfonic héa, p/u halogen

-Nguyén t S ¢6 kha ning
cOng thém 2 nguyén tr Br
dé tao thanh dibromthiofon:

héa. / \
Br Br
dibromthiofon

#-Gidi thich:

-Piéu kién 13 mot hgp chat thom:

Phai 14 hé lién hop vong kin, phdng va théa mdn véi cong thitc ciia Hucken (Huychken) = (4n + 2)
electron w (trongdén=0.1.2,...).

-D&i v6i benzen: Sy tao thanh 6en lién hgp vong kin - goi 1a luc tf thom.

-D&i véi di vong ciing gidi thich nhu vay: cling tao thanh luc ti thom: trong dé 4emn 1a cda C, con 2en
12 2e tu do cda di tl (d6i véi vong 5 canh 1 di td):

H N0 H s H w7
Furan thiofen pil%l
(2e ty do + 4em = 6e
-Déi véi vong 6 canh:

H

H— H
piridin : ...

H Y~ H

(5em ciia C + lerw cla N = 6emn)



-D&i v6i di vong 2 di to ciing vay:

T LT OF

oxazol thiazol

= Biéu dién cong thifc gidng benzen :
Q@ Q9 8 Q
1
pirol furan thiophen piridin

Nhiing dit kién vat Iy mdi:
-Ning lugng lién két: Ning lugng lién hop:

chat benzen | furan | pirol | thiophe | pirydin
n

nang 36 22 24 28 37

lugng

(kcal/mol)

-bo dai lién két:
. Do dailién két C-C trong cic di vong = 1,39 A° dén 1,4 A°

. Do dai lien k&t C-C trong ankan =1,54 A°
. Do dai lien k&t C-C trong benzen =1,40 A°
. Do dailién két C=C trong anken =1,34 A°
. Do dai lién k&t C-N trong pirol =1,42A°
. Do dailién két C-N trong amin =147 A°
. Do dai lien k&t C-C trong thiophen =1,74 A°
. Do dai lien k&t C-C trong thioete =1,82A°

11.3-Céic phudng phap diéu ché’

MJbi mot loai di vong c6 mot phuong phip diéu ché riéng, khong cé phuong phiap chung d4p dung cho
dé diéu ché cho t4t ca c4c di vong. Sau day chi gi6i thiéu mot s6 phuong phap diéu ché riéng.
11.3.1-Diéu ché& cdc di vong 5 canh furan, pirol, thiophen:

:0:
H,S/A1,05,400°

furan
20
NHy/ALO;  H,O
400%-450°
1

H.
( > H,S S
H NH; thiofen
pirol

¢-Tir n-butan diéu ché thiophen:



0
CH,CH,CH,CH; + $220& Cs) + HyS
n-butan Thiophen
¢-Tir axetilen va andehit fomic diéu ché pirol:
HC=CH + HCH=0-2C% yocH,c=cen,on s (O

1,4-butindiol )
H
pirol

¢-Tir pentosan diéu ché& furan:

+ CH=0
H,0, H -3H,0 t
(€00, O o, 20w (ON s (O
0} - O

CH,OH 400'c
pentosan pentozo furfural furan

11.3.2-Pi tit 1.4-dixeton d€ diéu ché& furan va pirol:

HC—CH ——» CH Q) CH,

7\ G

o ,d -dimetylfuran

/
H;C—C C—CH,==H;C—-C  C—CH,—
TN o \ O
0 O HO OH L*NHs o, CH; CH;,

axetonylaxeton
(2,5-hexadion hay 1,4-dixeton)

H,C—CH,

H
o, o -dimetylpirol

11.3.3-Di tir axetilen:

S Y,

AL,03,400-500C S
3 thid phen
+HC=EN z
CH=CH o Q i 0
axétilen ‘qua 6ng nung d6 NN~
pindin
+NH3 / \
—
qua 6ng nung dd NH
pirol

11.3.4-Chung cit nhua than d4:
Than d4 qua 10 cdc nung & nhiét dd 1000°C tao thanh than cdc va nhua than d4, dem chung cAt nhua

than d4 dudc thiofen, piridin va cdc hdp chi't hitu cd khic .

11.4-Tinh cha't héa hoc:

11.4.1-Phdn ng thé:
¢-Phdn itng halogen hda:

I I
[/ \> +a4p /N + 4HI Z/ \> +50,Cl, —> Z/ W, +HO 4 SO,
NH KOH N NH o sunfusi] N Cl
pirol tetraiotpirol piro] ~ cloruasuniur a -clopirol

Cl Cl
Qﬂ Q\Cl& CfQ\C]ﬂ’ ClQCI

thiophen o -clothidphen o, - diclothié phen tetraclothiophen



O Br
QI L .
N N
3-brompiridin
¢ -Phdn iing nitro héa:
-Furan va pirol khong thé nitro héa truc ti€p bing HNO; hoic hdn hgp H,SO, - HNO; vi chiing ki axit,
khi gip axit ching héa nhya, ma dung axetylnitrat CH;COONO, trong piridin:

I\ N
Q + CH3COONO, m’ NO2+ CH;COOH

(6]
furan o -hitrofuran
@ + CHycooNO, —— I/ N+ cHycooH
NH : piridin NH  NO, 7
pirol o.-nitropirol

-Thiophen bi nitro hda mdt cach khé khin:

@ + HNO; (dac bdc khéi) ——> @ + H,0
S e s” NO,
thiophen o -hitrothiophen

-Piridin cling tham gia phdn @ng nitro héa mot khé khan:

NO,
@ +HNO, 125945, @ +H,0
N

300°C o
piridin @ —nitropiridin
¢ -Phdn itng sunfohda:
-furan va pirol khong thé sunfohda truc tiép bing H,SO, dic dugc ma ding sin phim cong cia
p g p g g p g
anhidritsunfuric v4i piridin:

ﬂ +CeHsN.SO3 ——> / N\ + C¢HsN [—\> +CgHsN.SO3 ———> [—\>\ + CgHsN
NH fC NH  SO;H ) 0 rC 0~ SOH .
pirol axit o -pirolsunfonic furan axit o -furansunfonic

-thiophen c6 thé sunfoh6a d& dang, con d& hon ca khi sunfo héa benzen:

Y +Hs0,——> @\ +H,0
S fC s~ "SO;H

thiophen axit o -thiophensunfonic
Ldi dung tinh chat ndy d€ tich benzen ra khdi hdn hop vdi thiophen: H3n hgp thiophen + benzen tic
dung véi axit sunfuric dic — thiophen s& sunfohda trudc tao thanh axit a-thiophensunfonic, trong khi d6
benzen khong phén ting tao 16p mang & phia trén.
-Phén ing sunfo héa piridin:

0 SO:H
Z 350C, (7]

. J+H,850, —— |, + H,0
N

axit 3-piridinsunfonic

¢ -Phdn iing axyl héa, diazo hda va phdn iing fomyl héa:
U, cucono cromn I ) Coc, + CHCOOH

(¢} 0 (0}
furan 0c o-axetylfuran
i\ sncly {1\
S + C6H5COC1 —— S COC6H5 + HCl

furan o-benzoylthiophen



ﬂ + CgHsNEN'CIT — ﬂ . + HCl
NH 5

NH N=NCg
pirol mudi diazoni 2-(phenylazo)pirol
0 3
N + CHCl; + 3KOH—— CcH=0 *+ 3KCI +2H0
H 1 .
pirol 2-pirolcacboxandehit

& -Phdn iing thé nucleophin dbi vdi pridin:

= O, =z
(Nj +NaoH 200C le +NaH

OH
fj aNH.
N | + N 9]

o -hidroxipiridin
N

C

—_—> L +NaH

130-150°C  N" "NH,
o—aminopiridin

Cl NH;

Z ° =z 2 © Z

QIO g W €Y o, 2 €Y a
2-brompiridin 2-aminopiridin 4-clopiridin 4-aminopiridin

~ 5- O X ~

7 _ 8+ 200C @ .

N +CgHsLi — L AcH; + LiH

piridin 2-phenylpiridin

- !

~N' + Na'NH, ——> ~N' NH, + NaH

piridin 2-aminopiridin

11.4.2-Tinh bazd cda pirol va piridin:

-Piridin va pirol ¢6 tinh bazo rat y&u, hiing s& phan li bazo (Ky)pirigin = 5,6.10", trong khi d6 (Kp)anitin =
6,27.10", con (Kp)rrimetylamin = 5,5.10°, do d6 tinh bazo clia piridin con y&u hon tinh bazo clia anilin. Ngudi
ta gidi thich tinh bazo ctia piridin 12 do nhém N trong vong c6 trang thdi lai héa sp® chit khong phai c6
ddi e tu do. Piridin c¢6 thé€ tao mudi vé6i axit manh nhung mudi nay rit d& bi thiiy phan:

~ ]
@ + H80, —> @ HS0;
N Ni

[]
|

H
sunfat axit piridin
-DP&i véi pirol tinh bazo rat y&u vi cip e tu do cia N tham gia lién hop trong hé lién hgp, do d6 cip e
tr do nay khdng dugc tu do nhu trong amin béo no, nén lam gidm kha ning k&t hgp véi proton, do dé
tinh bazg gidm.

11.4.3-Tinh axit cda pirol:
-Pirol vira c¢6 tinh bazo y&u vira thé hién tinh axit y&u, lién k&t N-H trong nhan pirol phan cuc manh,
nén H linh d6ng c6 thé thay th& bing kim loai khi tdc dung véi K, Na, hoic KOH:




SR ]\ €Ccao J/ \

Q&.@— ? ?R

4 e I}IK %Q M,QCOR
COR H

11.5-Nhiing hop chit di vong tiéu bifu:

11.5.1-furan:
*-So dd diéu ché:

HOCH-CHOH /I o 1\
[0] ] cat 275°C
CH,OH—(CHOH);~CH=0 — HOOC-CH CH-COOH———> >~ "COOH——> o
galact6zo HO OH khan .~ .
axit pird muxic

furan
¢ -Tinh chdt:

Li tinh: Furan 12 chdt 16ng khong mau Bg° = 32°C, c6 mui gidng clorofom, khong tan trong nitdc, c6
tinh ch4t trung tinh.

Hoa tinh: furan thé hién tinh thom phan nao tudng t benzen. Trong phan ng vdi brom né khong cho
phan ng cong vao ndi d6i ma cho phan ng th€. Tuy nhién furan khong bén véi tic dung cla axit.
Furan ciing c6 th€ cho phdn ng cong v6i 4 nguyén tit hidrd tao thanh tetrahidrofuran:

0N o, N [ )
0 fc o)

furan tetrahidrofuran

11.5.2-Furfural ( a-fomil furan ):
¢-DPiéu ché: Furfural dugc diéu ch& biing cdch dun cdm hoic trdu v6i H,SO, lodng, rdi cat 16i cudn hai
nudc.
*-Tinh chat:
Li tinh: 12 mot chi't nhu diu, khdng mau, Bg® = 162°C, c6 mili gidng mii banh mi khi ¢6 lugng nhé,
nhung lugng 16n c6 miii khé chiu kich thich mang nhdy, d€ ngoai khong khi né bi niu lai nhanh chéng.
Héa tinh: Furfural r't giong cdc andéhit thdm nhu benzandéhit:

I\ X LN
o~ CH=O +ol fc o~ COOH

furfural axit pird muxic
), 20D +co

o” CH=0 (C (6]

furfural

Furfural ding trong cong nghiép nhya cao phin ti thay thé cho HCH=0 sdn xuat cic chdt déo tuong
tu loai phenolfomandéhit, né con dudce st dung 1am dung mdi trong téng hdp hitu cd .v.v..



Phdn ting tring ngung giita furfural va phenol:

(n+2)© +a+ & @'CH + (n+1)H0
CH=0 (¢ 0 \
phenol furfural

nhu‘d phenolfurfurdndehlt

11.5.3-Benzdfuran (hay cumaron):

CL)

cumaron

Cumaron thudc nhém di vong ngung tu cé chita trong nhya than d4, 1a chat 16ng nhu diu, khong mau,

s° = 174°C, c6 thé cong mot phan tir Cl, hay Br, vao ndi dbi, bén vitng v6i kiém va NHs, nhung d& bi

oxi héa bdi KMnO,, dusi tic dung clia H,SO, né tring hgp thinh nhua paracumaron va tinh chit nay
dudc (ng dung trong cong nghiép chat déo.

11.5.4-Pirol:

Pirol c6 trong nhyra than d4 va trong chit ddu thu dudc khi cit khan xuong da loai hét md.

Pirol 1a chat diu, khdng mau, ¢c6 mui gidng mui clorofom, Ps® = 131°C, héa niu khi dé lau ngoai
khong khi do bi oxi héa, it tan trong nu6c, dé tan trong rugu va trong ete.

Pirol th€ hién tinh thom dic trung, ngodi ra tham gia phin &ng cong Hy:

(/ \\ 2[H] ( - 5 2[H] 5 ( \
NH NH NH
pirol piroli pirolidin

Pirolidin c6 chita trong phan t&r chit nicotin (13 ancaldit c6 chita trong ciy thudc 14), chifa trong
hémogldbin (hdng huyét cdu), cé trong clordphin (sic td trong cdy xanh)....

poses
e

DPéng (II) phthalocianin

phtic mau xanh

CH=CH, CH; CH=CH, CH=0

ch A\
7 CH
H S ’
H
H, (0)
\ ? \
e CH, O= 0 )
CyoH340 CH;0 CagHzg0’
clorophin a clorophin b

(cA 2 chat nay chita trong diép luc t& cda cay xanh)



11.5.5-Quinolin va isoquinolin:

504
Z - N2
(AN 9,1\1 2
Quinolin Isoqumohn
biéu ché quinolin:

CH,0H
@ + CHOH + CGHsNO, M @\/j + CgHsNH, + H,0
NH,

CH,0H
anilin glixerin Quinolin

Qiia trinh phan ng xay ra gdm cdc budc nhu sau:
B,: glixerin tdch nudc tao thanh acrolein:
CHyCH-CH, 123944y Chy_CHCH=0 + H,0
OH OHOH '€

glixerin acrolein

B,: Phdn tng thé nucleophin cia nhém amin:

o 0
C H™ “CcH
Ot — O
NH, CH, NH
anilin acrolein 3 -(phenylamino)propionandehit

B;: Phin ting th€ electrophin (ndi phin ti¥) vio nhan benzen clia nhém cacbonyl:

®
Q 9H H._OH
H°CH, = e CHz - @j
@ _CH, @ N _Hzo
NH H

B,: Phdn ing oxi héa bdi nitrobenzen:

N
3@ + CoHNO, ——> 3@ + CgHsNH, + 2H,0

|
1 ,2—dihid¥_(l)quinolin quinolin
Piéu ché& din xui't clia isoquinolin:
cH,

O g 2 O3 - O o

/

CH3 1-metyl-2,3 d1h1dr01soqu1n011n
N-(2-phenyletyl)axetamit 1-metylisoquinolin
Phan tng oxi héa quinolin, isoquinolin va cdc din xuat cla ching:
Quinolin bi oxi héa bdi dung dich KMnO, tao axit quinolinic. Trong phan t& quinlin, vOng benzen bj
phé v&, nhan piridin dudc bio toan, diéu nay chifng minh ring nhin piridin b&n hon nhan benzen:

KMnO, COCH
@Nj@i 9[0]——+ %) coon +20d + 1o

quinolin 4 _axitqunolinic N
(axit 2,3-piridindicacboxilic)

Isoquinolin bi oxihéa bdi dung dich KMnO, tao ra hdn hdp axit phtalic (phu) va axit 3,4
piridindicacboxilic (chinh):



COOH

C@j KMnO,, OH 1\@ COOH 9 (F)
COOH O/COOH
isoquinolin axit 3 4-p1nd1ndlcacb0xy1ic N"(E)

KMno4 (ICOOH @COOH
COOH @COOH

quinolin ax1t 2,3 plndlndlcacboxylic N
COOH
OO 58 Lon
COOH
oH® COOH
isoquinolin  axit 3,4-piridindicacboxylic

Céc din xuat clia quinolin va isoquinolin bi oxi héa béi selen oxit:
OB 22 OO OQen, 222 O
CH=0 E
(N@CPb dioxan SN N CHs ~gioxan N CH=0

CH, CH=0

. SeO, @(j
Thi du: —_

red @@g dioxan %)
QCren, S0, (IC-cn-o
N dioxan N

OH OH

5602

(‘\;@ (@'COOH

11.5.6-DAn xué' 8-hiroxiquindlin:

Tinh chi't héa hoc quan trong nhat clia 8-hidroxiquinolin 13 c¢6 kh4 ning tao phifc vé6i cdc kim loai, do
d6 dugc st dung rong réi trong héa hoc phan tich.

Trong phin t& 8-hidroxiquinolin c6 sy tao thanh lién k&t hidro ndi phan tk giita nguyén t hidro cda
nhém OH véi cap electron ty do clia nguyén ti¥ nitd:

6 AUA
o—H
Lién k&t hidro ndi phin ti clia 8-hidroxiquinolin.

Ta biét ring nhiéu din xui't cda quinolin trong d6 c6 8-hidroxiquinolin ¢6 kh4 ning tao phic v6i mot
s6 kim loai, A.K.Bapko cho ring nhitng thudc thi¥ hitu co cé kh4 niing tao phic selat trong cAu triic phian
tt phai c6 t8 hogp clia nhém OH-phenol hay xétén va nguyén tir N. 8-hidroxiquinolin va din xuit cla
ching c6 hé lién hgp trung tdm tao phic:



Hé nay 13 cd s tao ra hop chit ndi phiic v6i nhiéu kim loai khdc nhau. 8-hidroxiquinolin tao phitc
vdi nhiéu ion clia cdc kim loai:
A

+ %Mn®—>

OH M 1 kimloai O— M’2n
:la héatri

Thi du : tdc dung v6i MgCl, va FeCl; :

MgCl
2,\?302H \; g\%+ 2NaCl + 2H,0

/

FeCl
\ — R, \ ~/ + 3NaCl + 3H,0
3NaOH
OH

Dung dich 8-hidroxiquinolin trong rugu etilic-nuéc tdc dung vdi dung dich sdt III clorua (FeCls) cho
mau xanh.

Khi cho thém mudi nhom clorua trong amoniac ¢6 chifa mudi cda axit tactric va dung dich 8-
hidroxiquinolin trong rugu etilic, s& tao thanh cdc hat k&t tha mau vang tudi.

Ung dung ctia 8-hidroxiquinolin tdc dung véi mot s6 nguyén & (v6i mdi nguyén t6 c6 pH xdc dinh)
tao thanh nhitng mudi ndi phitc khé tan. C4dc mudi ndi phitc nay dugc tng dung rong rii trong thuc t& dé
tach, phan tich trong lugng, phan tich thé tich (theo phudng phap brom héa gidn ti€p biing bromua,
bromat) cdc nguyén to.

Trong dung dich axit axetic-axetat va vdi cdc diéu kién khdc nhau ngudi ta diing 8-hidroxiquinolin dé
xdcdinhCu,Zn,Cd,Al,In,Ti,Zr,Nb,Bi,Mo,W ,Mn,Fe,Co,Ni,v.v

Phén &ng ngung tu andol-croton héa tao ra cac xétén o,pB-khong no:

Ho<O)-¢-CH, + o:c@ ——HO ﬁ—CH:CH@
NO) O X NO) O X

(X : p-NO; ; m-NO,)

<§ E;OH <E E;—OH
N(O)-CH=0 + CH;- C—@X —» NO CH=CH-§—@X

(X:-H; -CH3 : -OCH3)



Sd db chuyén héa ciia 8-hidroxiquindlin tao ra cic xétén a,B-khong no :
+ cm—ﬁ—@ CH=CH-C~()
— > @(‘? 0

CH=0 HCI

N +CHCl, N
J— | — _ —CH-
@Q el @Q +CH; ﬁ—@ocm CH=CH ﬁ—@ocm
o & 6 sl
HCI N
OH

T 8-hidroxiquinolin, fomyl héa theo phudng phdp Raimd -Timan (Reimer-Teimann) bdi clorofom
trong KOH & nhiét d6 100°C thdi gian 12 gid thu dugc 5-fomyl-8-hidroquinolin.

Cho 5-fomyl-8-hidroxiquinolin cho ngung tu andol héa croton hdéa vdi axetophenon va p-metoxi
axetophenon trong mdi trudng axit HCI thu dudc cdc sin phdm tuong tng 1a 3-(8-hidroxi-5-quinolyl)-1-
phenyl-prop-2-en-1-on va 1-(4-metoxi-1-phenyl)-3-(8-hidroxi-5-quinolyl)-prop-2-en-1-on.

Sau day la qui trinh tong hop 3-(8-hidroxi-5-quinolyl)-1-phenyl-prop-2-en-1-on tir 8-hidroxiquinolin va
axetophenon :

TONG HOP CHAT : 5-FOMYL-8-HIPROXIQUINOLIN.

v’ Hba chdt : Nuéce cét.
8-hidroxi quinolin. Dung dich HCI 18%.
Clorofom. Benzen tuyét doi.
Ruou etylic 99°5.
KOH rdn.

v" Dung cu :
Binh cdu 3 ¢é 1000 mi. Noi dun cdch thily.
Mdy khudy. B¢ Soxhlet.
Ong sinh han. May loc dp sudt thdp.
Phéu nhé giot. Mdy sdy, nhiét ké.

Bép dién. Cdc, dng dong, 6ng hiit



B¢ dung cu dé téng hop 5-fomyl-8-hidroxiquinolin tir 8-hidroxiquinolin :

4n phdm thd

8-hidroxiquinolin, o _

Natrihidroxit )
(trong rugu etylic)
Benzen

v" Tién hanh phdn itng:

Cho vao binh cdu 3 ¢ 1000 ml 40g S-hidroxiquinolin (bot), cho thém 160 ml rugu etylic 99°5 dé hoa
tan 8-hidroxi quinolin, liic nay dung dich c6 mau vang chanh va téa nhiét manh. Hoa tan 80 g KOH rdn
bang 100 ml nuéc cdt roi cho tiv ti vao binh phdn itng, liic nay mau dung dich sdm déan. Liic nay ta ldp
vao 3 ¢ ciia binh cdu: 1 c6 gdn véi mdy khudy, mot ¢ gdn véi phéu nhé giot chita clorofom, c¢é con lai
gdn véi 6ng sinh han. M Ong sinh han, mé mdy khudy dé hoa tan hoan toan cdc chdt, dun cdch thily
dung dich nhdn dugc dén 80°C trong khodng 1 gio nhdm tao hé déng thé va xiic tién qud trinh tao ion 8-
quinolinolat. Sau dé nhé titng giot 80 ml clorofom vao binh qua phéu nhé giot, liic nay ta ngitng dun, gi
nhiét do hén hop khodng tir 40°C — 45°C dé giit cho clorofom it bay hoi, phdi diéu chinh téc dé nhé giot
sao cho hén hop ludn séi, thoi gian nhé clorofom khodng 2 gio. Phdn itng bdt dau ngay khi rét vao vai ml
clorofofom, cé thé xdc dinh sy bdt ddu phdn ving theo su xudt hién mau luu dé khong bén, nhanh chéng
mdt di va bién thanh mau ndu. Sau khi cho hét clorofom, ta tiép tuc khudy va dun séi hén hop phdn ving
trén ndi cdch thity & nhiét do 80°C trong thoi gian 12 gio. Chii ¥ sau gio' thit 6, mdi gic' can phdi cho thém
vao hén hop phdn ing 5 ml clorofom va 5 ml rugu 99°5 dé bit lai lugng dd bay hoi. Néu khéng cho thém
rugu va clorofom thi hon hop phdn ting sé bi déng rdn va cé thé khong dii diéu kién tao tdc nhdn thin
dién tit la cacben. Dén giv thit 10 phdn itng coi nhu két thiic, ta ngitng cho thém CHCls nhiung vén duy tri
nhiét do & 80°C va khudy thém 2 gio nita dé dam bdo phdn itng két thiic hoan toan. Sau dé ngitng khudy
va dun, ldp lai dng sinh han xudi dé cdt dudi clorofom va rugu ta thu dugc mét khéi rdn sén sét mau den,
sdn phdm ciia ta lic nay & dang mudi.

Muén thu dugc andehit & dang tw do, ta hod tan chét rdn trén vao 1200 ml nudc cdt loc dudi dp sudt
thdp thu diugc dung dich loc c6 mau dé, axit héa dung dich thu duoc bing dung dich axit HCI 18%, trong
dung dich sé xudt hién két tiia mau cam, chii ¥ khong nén cho du axit vi san phdm sinh ra sé tac dung vdi
axit tan trd lai trong nudc. Loc dudi dp sudt thdp sé duoc chdt rdn mau dé sgm. SAy khé & 60°C roi goi
vao gidy loc dem socklet bing dung moi benzen cho dén khi benzen di 1én mdy socklet —ban ddu mau cam
—trd nén khong mau. Benzen & binh dudi cé mau vang cam, cdt dudi benzen trong dung dich thu dugc
trén bép cdch thiiy, thu hoi benzen bing 6ng sinh han. Khi khé can, ta sé dugc mot chdt rdn mau cam




dam. D€ tinh ché, hoa tan chdt rdn dé vao hén hop rugu —nudce, vica dun néng nhe viva loc, dé ngudi, sin
phdm sé két tinh véi tinh thé hinh kim mau vang rom, loc ldy san phdm dudi dp sudt thuong, sdy nhe sdn
phdm ta dugc nhitng tinh thé mau vang nhat.

NHIET PO NONG CHAY : 172°C - 173°C

HIEU SUAT : 7,2%

TONG HOP CHAT :
3-(8-HIPROXI-5-QUINOLYL)-1-PHENYLPROP-2-EN -1-ON.

v Héa chdt :
S-focmyl-8-hidroxiquinolin: Ruou etylic 99°5:15 ml.
04g Dung dich natriaxetat bao
axetophenon: 0,3 ml. hoa.
Axit clohidric 36%:10 ml

v" Dung cu :
Binh tam gidc. Céc, éng dong.

Phéu, gidy loc.

v" Tién hanh phdn ting:

Hoa tan 0,4 g 5-focmyl-8-hidroxiquinolin vao 15 ml ruou ettylic 99°5, axit héa bang 10 ml HCI 36%,
réi nhé tieng giot 0,3 ml axetophenon, ldc trong vong 1 gio, dong thoi dun hén hop phdn iing trong noi
cdch thity & nhiét dp khodng 40°C dén 50°C. Sau dé cdt dudi dung moi ta thu dugc chdt rdn mau vang,
rita chdt rdn thu duoc bing ete dé hoa tan axetophenon va chdt 5-fomyl-8-hidroxiquinolin con duw. Ldy
chdt rdn tdac dung vdi natriaxetat bdo hoa dé thu xeton -, f khong no dudi dang tu do.

K&t tinh lai sén phdm bing dung moi rugu etylic 96°, thu dugc sén phdm két tinh mau vang tuoi.
NHIET PO NONG CHAY : 169°C - 170°C
HIEU SUAT : 56%



B. ANKALOIT:

I-Dinh nghia: Ancaloit la nhiing hop chdt hitu co cé chita di vong nito, c¢6 tinh bazo, thuong gdp & trong
nhiéu loai thire vt va doi khi con tim thdy trong mot vai ddng vat.

Pdc biét ciia ancaloit la c6 tdc dung hoat tinh sinh li cao doi vdi co thé nguoi va dong vat, nhdt la doi
véi hé thdn kinh. V&i mot lugng nhd, cé ankaloit 13 chit doc giy chét ngudi, nhung né c6 khi lai 1a than
dudgc tri bénh dac hiéu.

II-Thanh phan nguyén t& va ciu tao clia ankaloit :

|-Thanh phin nguyén t5 ctia ankaloit:
C6 3 loai ankaloit :

+ Loai chifa 3 nguyén td : C, H, N.

+ Loai chifa 4 nguyéntd : C, H, N, O hoic C,H, N, S

+ Loai chifa 5 nguyén t& : C, H, N, O, S loai nay c6 ddc tinh rit cao trong cic loai nim ddc.
2-CAu tao cta ankaloit :
+ Cic ancaloit thudng cé cAu tao khdc nhau, nhung néi chung déu cé chita nhin di vong c6 nitd nhu :

pirol pirolidin piridin piperidin  indol quinolin

@cmmz
-z HO—CH—\ _CHy
Thi du: @_L? CH3O\® 111
N CH; .
N
nicotin quinin

+ Céc ancaloit trong cting mdt ciy hoic trong ciing mdt ho thyc vt thudng cé cong thic ciu tao gan
giéng nhau.

+ Cédc ancaloit trong cdy thudng két hgp véi cdc axit nhu axit oxalic (HOOC-COOH), axit tactric
(HOOCCHOHCHOHCOOH), axit lactic (CH;CHOHCOOH), axit malic (HOOCCH,CHOHCOOH)... dé
tao thanh dang mudi.

+ Thanh phan cla cic ancaloit trong cdy phu thudc nhiéu vio titng viing, khi hau, dia li, cic mua va
cdc nim. Ancaloit thudng chifa trong mot sd bd phan nhu : 14, hat, 1€, vé ...

III-Phuong phdp tidch biét ankaloit tir thu'c vat va dong vat :

Nghién bd phin ciy cé chifa ancaloit cho tic dung véi HCI (hoic H,SO,), tao thinh mudi cda
ancaloit, tich dung dich mudi ra rdi cho tic dung vdi NaOH (hoic Ca(OH), hay NH;), ancaloit dugc tach
ra du6i dang tu do tan trong nudc, sau d6 diing dung moi thich hgp dé chiét ancaloit, sau ciing 1a cat dudi
dung mdi thu dugc ancaloit :

Nghién bé phén cdy cé chifa ankaloit —+HCL o 146 ciia ankaloit
hOfleC HQSO4
. . chié't . NaOH
ankaloit trong dung m6i<«——— ankaloit
} , dmdi ete Ca(OH), hay NH;
cat dudi dung mdi .
» ankaloit

-Trong mot s& trudng hgp : nghién bo
phan clia ciy 1di ch& héa trurc ti€p vdi kiém, rdi chi€t 14y ancaloit ty do.

-Trong mét s& trudng hop khac ¢ thé tich ancaloit bing cdc phin tng tao két tiia hoic mudi don gidn
khong tan ...

_ - { Comment [H1]:




Trong cdc trudng hgp tdch trén thudng dudge hdn hgp cdc ancaloit, viéc tach riéng cdc ancaloit khoi
hdn hop clia chiing 14 viéc khé khin , hién nay phudng phap sic ki dugc coi 1a phuong phdp tot nhat.

IV-Tinh chat chung clia ankaloit :

1-V& trang thdi :

Ancaloit ton tai 2 dang : 16ng va rin.

Ancaloit chita oxi thudng & trang thdi rin; anacloit khong chita oxi thudng & trang thdi 1dng.

2-Tinh tan :

Cic ancaloit khdng tan trong nudc (trir nicotin & cdnin), hdu hét tan trong dung moi hitu cd : nhu
benzen, ete, clorofom ...

3-Tinh bazd manh :

-Céc ancaloit thudng c6 tinh bazd manh c6 thé lam xanh qui tim.

-C4c ankaloit c6 thé tao mudi véi cdc axit.

-Mdt s6 ancaloit lam 1am k&t tiia Fe(OH);, AI(OH); trong dung dich.

-Mot s8 ankaloit ¢6 tinh bazo manh diy dudc cic bazo trung binh ra khdi mudi ciia chiing.

4-Tédc dung clia dnh sdng :

Mot s6 ancaloit thudng khong bén & ngoai 4nh sdng mit trdi, tia tif ngoai; c6 mot sd bi thodi héa khi
chi€u tia 4nh sing c6 budc séng nhit dinh.

5-Hoat tinh sinh li cao :

Céc ancaloit c6 tdc dung vao hé thian kinh rit manh va c6 tic dung li héa ddi véi co thé ngudi va
dong vat. Con ngudi da st dung cdc ancaloit v6i liéu lugng nhé dé chita bénh hay gidi khat nhu cacao,
ca phé,.... Nhiéu ankaloit 12 chit gy nghién cuc ky nguy hi€m ddi v6i con ngudi nhu thudc phién,
heroin....chting 1a nhitng chit ma tuy cyc ki nguy hi€m, cAn phai xa ldnh ching.

C4c ancaloit c6 chita S thudng c6 ddc tinh rat manh, ngudi ta thdy cdc ancaloit ndy trong c4c loai nAm
doc

V-Thudc thit ciia ankaloit : C6 2 loai thudc thit : c6 loai 2 loai thudc thi : loai tao k&t tia, loai tao phiic
mau.

1-Loai tao k&t tia it tan hodc khong tan : rit nhay, c6 thé phat hién vét :

-HgCl, 1/20 trong H,O hodéc trong C,HsOH

-Tamin trong rugu - nuéc.

-Bi(NOs); - KI

-Bil;, Sbl; / ete-rugu.

-Axit phophomolipdic, Axit silicotungstic.

-AuCl; 10%, PtCl; 10%; dung dich ddm axit picric

-Triphamic (trinitrorezoxinol).

Cic dung dich nay c6 thé két tia dugc ankaloit c6 ndng dd 10~ d€n 10™" (mot phdn ngan 1%, dén mot
phan trim 1%).

2-C4c chit tao phifc mau :

Céc loai sunfomolidic, sunfovanidat, sunfoselend, sunfotitanic, sunfopara-metyl-benzaldehit.
¢ Mot s6 ancaloit thudc nhém pirolidin :
1N).CH2—CO—CH3 QCHZ-CO-CHzi "\‘ ) @/AN)

CHs CHj CH; N CHs
higrin cuscocigrin nicotin

¢ Mot s& ancaloit thudc nhém piperidin :



o ‘CeHs ‘CeHs
{ O@CH=CH-CH=CH-(HZ- NQ Ho-CHCH, . NLCHZ‘C:O
|
piperin o lobelin ~ CHs
0= cf
_COOH oic © ©
QA n ~
‘ . CH,CH,CH; cHy (CH2)7
arecolin coniin capaln

N chyoHycH=0 |7 "CH,CH,CH=O0 @CHZCOCHg

H CHj N

peletierin metylpeletierin isolpeletierin pseudopeletierincg{u dang ghé’ cla pseudopeletierin :
CH3

U N

pseudopeletlerm

¢ Mot s6 ancaloit thudc nhém tropan :
CH3

C00CH, — COOCH3
O\ OOCCH
cocain C Ces

homatropin CsH=
(tropin mandelat)

CH
s 3
N HOCH2
HOCH2
N—CHs OCO- CH -CgHs
N—CHs OCO- CH C6H5

atropin o- (I;l CH CeHs scopolamin

o CHZOH
¢ Mot s6 ancaloit thudc nhém isoquinoloin :

HO_ 2

“
héroin



codein

¢ Nhém quinolin :
CH=CH_ 4 [ CH,=CH

H\—CH=CH, H
H\ HO—CH CH»
HO"'C\ZN = n | = H\[N
CHZ0. ? Ny N =
2 7,
N

HO H
CH;30.
N AN .
quinidin quinin va quinidin m quinin

CH,=CH___H CH;=CH__
H (FHz CH=CH, %
HO"C\;N = HO—-CH—\ GH = H\ZN
~N
N @\/% cinconidin
/,
N

cinconin cinconidin va cinconin

VI-Mbt s6 ancaloit quan trong :
1-Nicotin : Cong thitc phan tk : CoH 4N,
Nicotin thudc ankaloit ho piridin, c6 cdng thitc ciu tao :

=~

N
N CH;

| B— (N-metyl -a-pirolidil) piridin

Trong cAu tao gdm 1 nhdn piridin k&t hgp vdi nhan N-metyl-pirolidin.
-Nicotin & trong cdy thudc 14 dudi dang mudi k&t hgp véi axit limonic , Iugng nicotin trong thudc 14 1a
3%.
-Nicotin 1a chit 16ng nhu dau, khéng mau, sdi 247°C, né niu lai nhanh chéng trong khong khi do bi
oxih6a, né d& bay hoi c6 muii thudc 14, d& tan trong nuSc, dung dich c6 tinh bazo manh.
-Nicotin 12 mot ancaloit rit doc, chi cé vai mg nhitc ddu, 6i mira, v6i lugng 16n hon né kim hdm hoat
ddng ctia hé than kinh, 1am ngung ho hap, 1am té liét hoat dong clia tim, do d6 khdng nén hiit thudc ld.
Mot s6 két qiia diéu tra cho thdy nhitng ngudi nghién thudc 14 déu bi ndm phdi, mot sd dang k€ bi
ung thu phdi va din dén ti¥ vong.
-Nicotin ciing rat déc v6i con triing, 1am thudc trlir siu trong nong nghiép - khong giy 6 nhiém moi
trudng.
Mot s6 din xuét quan trong chifa nhin piridin:

H,OH
COOH C-NH Hi CH,OH
@ Qu Q
CH;3
AXit nicotinic  nicotinamit (Vitamin PP) Piridoxin (Vitamin Byg)

Axit nicotinic, nicotinamit 12 amit cda
axitnicotinic chinh 1a vitamin PP ¢6 tdc dung ch6ng sui da, Piridoxin (Vitamin Bg).



