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(54) QUY TRINH BIEU CHE HOP CHAT IMIDAZOLINI LUGNG TINH

(57) Sang ché dé cap chung dén cac quy trinh diéu ché cac hop chit imidazolini ludng tinh
nhu hop chat -[2-(9(Z)-octadexenoyloxy)etyl]-2-(8(Z)-heptadexenyl)-3-(2-
hydroxyetyl)imidazolini clorua (DOTIM). Cu the sang ché dé cap dén cac quy trinh tong
hop céc hop chat nay, quy trinh tranh dugc nhu cau vé cac tac nhan phan Gmg doc tinh, cac
quy trinh nay kinh t& hon va sinh ra it chit thai hon so véi cac phuwong phap thong thudng.
DOTIM va cac hop chit tuong ty c6 thé duge phdi ché ¢ dang liposome tich dién duong,
hitu dung lam cac vecto hoa hoc dé phan phdi axit nucleic trong liéu phap gen.
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Linh vue ky thuit dwge dé cip

Sang ché dé cap chung dén cac quy trinh cai tién dé didu ché hop chét
imidazolini ludng tinh, nhu hop chét 1-[2-(9(Z)-octadexenoyloxy)ety1]-2-(8(Z)-
heptadexenyl)-3-(2-hydroxyetyl)imidazolini clorua (DOTIM). DOTIM va cic hop
chat twong tu co thé duoc phdi ché & dang liposome tich dién duong, hitu dung lam

céc vecto hoa hoc dé phan phéi axit nucleic trong liéu phéap gen.
Tinh trang k§ thuit ciia sang ché

Liéu phép gen str dung axit nucleic lam liéu phap diéu tri dbi véi cac thiéu hut
di truyén va nhiéu bénh bi méc phai va bao gdm céc phan t&t ADN 16n (ADN plasmit;
pADN) nhung ciing cd cdc phin tr ADN nho (oligonucleotit; ODN) va ARN
(ribozym, SiARN va mARN) molecules. Thanh cdng cua liéu phdp gen phu thudc
nhiéu vao su phat trién vecto phén phdi gen, vecto niy c6 thé 1a vecto virut hodc vecto
khong phai virut, nhu chit mang hoa hoc hogc phan phdi ADN tran bang cac phuong
phap vat ly. Vecto khong phai virut c6 nhiu loi ich hon so véi cac vecto virut, bao
g6m viéc san xuét trén quy mod rong don gian, khong c6 tinh sinh mién dich va doc

tinh thép.

Cac lipit tich dién duong c6 kha nang tao ra cac liposome tich dién duong la
mot trong s6 cic vecto khong phai virut duoc sir dung rong rai nhit dé phan phdi gen
(Zhi et al., Bioconjugate Chemistry, 2013, 24: 478-519). C4c lipit tich dién duong la
céc phan tr ludng tinh va thuong bao gém ving ki nude (chdng han, cac mach béo.
nhan steroit), phan dau wa nudc (ching han, amin, mudi amoni bac bén, guanidin, céc
di vong), va nhom lién két (Chéng han, lién két ete, este, carbamat hodc lién két amit)
két ndi hai ving. Phin ddu wa nuée cho phép ngung tu cac axit nucleic bang cac tuong
tac tinh dién voi nhom phosphat tich dién 4m ctia cac gen va diéu chinh thém hiéu suét
chuyén nap. Céc lipit tich dién duong thong thuong dugce phdi ché & dang liposome
tich dién duong v6&i ddng lipit trung tinh nhu dioleoyl phosphatidyl etanolamine

(DOPE) hoic cholesterol dé cai thién su chuyén nap. Khi duoc két hop véi ADN tich
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dién 4m, céc liposome tich dién duong tu nhién tao ra cic cau tric chic duy nhat dugc

goi la cac phuc lipoplexes.

Téc gia Solodin va déng nghiép da béo céo viée sur dung cac lipit tich dién
duong imidazolin lam chdt mang tong hop dé& phan phdi cac gen vao trong té bao
(Solodin et al., Biochemistry, 1995, 34(41): 13537-13544). Céc lipit ndy bao gdm hop
chit 1-[2-(9(Z)-octadexenoyloxy)etyl]-2-(8(Z)-heptadexenyl)-3-(2-hydroxyetyl)imidazolini
clorua (DOTIM), va céc hop chét twong tur cia nd 1-[2-(hexadecanoyloxy)etyl]-2-pentadexyl-
3-(2-hydroxyetyl)imidazolini clorua (DPTIM) va 1—[2-(tetradecan6yloxy)etyl]-2-tridexy1—3-
(2-hydroxyetyl)-imidazolini clorua (DMTIM). DOTIM dugc phéat hién 1a c¢6 hiéu qua
nhét trong 3 hop chit ca trong chuyén nap in vitro va trong phan phéi gen in vivo. Cau
t-l‘l:lC cua DMTIM, DPTIM, va DOTIM la nhu sau:

By
07 "R
H DMTIM R = -(CH,),,CHs
) N
Cl [@) R DPTIM R = -(CH,),4CH,
N
S DOTIM R = -(CH,),CH=CH(CH,),CH,
OH

Phuong phap diéu ché cac hop chit imidazolin béo khéi dau bang hop chét da
chitc N,N'-bis(2-hydroxyetyl)etylendiamin dd dugc md ta trong cac patent M§ s
5,705,655 (Heath), 5,830,878 (Gorman), va 8,044,215 (Yu). Tuy nhién, cac quy trinh
trude day nay biéu hién cac bit loi khac nhau. Chéng han, dé axyl hoa cac nhom
hydroxyl bac nhit ma khong axyl hoa ddng thoi cac amin béc hai 4i nhan nhiéu hon,
cac hop chét néu sau ndy dugc bao vé bing cdc nhém tert-butyloxycarbonyl. Céc
nhém bdo vé nay duogc dung phd bién va & day, duoc goi la cac nhom "BOC". Budc
nay doi hoi tic nhin phén ung di-tert-butyl dicacbonat, day 1a mot hop chit dat do va
c6 doc tinh. Tuwong tu, cidc nhém bao vé BOC can phai dugc loai bo béng phan ung
thily phan axit & budc sau d6, didu nay din dén luong chit thai hiru co va luong nudc

thai nhiéu hon.
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Ngoai ra, c4c budc axyl héa ctia hop chit trung gian bao vé bang BOC nay doi
hdi viéc sir dung céc axit halogenua vaoi sy ¢6 mét cla kiém (chéng han, trietylamin),
hodc phan tng véi axit carboxylic voi sy c6 mdt cua N,N'-dixyclohexylcarbodiimit
(DCC) va 4-dimetylaminopyridin (DMAP). Nhu cdu vé trietylamin hodc DMAP trong
céc phan tng axyl hoa din dén chi phi va phé thai ting 1én. Ngoai ra, phuong thuc
DCC/DMAP din dén su tao ra dixyclohexylure (DCU) & dang -san phém phu, va
thuong doi hoi can phai tinh ché este tao ra ma viéc nay c6 thé doi hoi tdng cuong
thém lao dong.

Do d6, nhu cu cén phai tim ra cac phuong phép cai tién dé diéu ché va tinh ché
DOTIM va céc hop chit imidazolini ludng tinh khac. Cu thé, nhu cdu cin tim ra cac
quy trinh sao cho c6 thé d& dang m& rong, chi phi hidu qua, than thién moi truong va
c6 kha nédng tao ra cac hop chét tinh khiét cao mot cach dn dinh.

Ban chit ky thuit cia sang ché

Do d6, mét cach tom lugce, sang ché @é cap dén céc quy trinh cai tién dé diéu
ché hop chat imidazolini ludng tinh, bao gdm ca hop chdt 1-[2-(9(Z)-
octadexenoyloxy)ety1]-2-(8(Z)-heptadexenyl)-3-(2-hydroxyetyl)imidazolini clorua
(DOTIM).

Theo céc phuong 4n khac nhau, sang ché dé cdp dén quy trinh didu ché hop
chat imidazolini ludng tinh ¢6 cong thic (1)

M

@) R

N cl
(o
NH

OH
M

trong d6, R 1a nhém hydrocarbyl mach théng, béo, no hodc khéng no c6 11 dén 29

nguyén tir cacbon. Quy trinh bao gdm budc cho hop chit c6 cong thirc (II) phan ung
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v6i hydro halogenua (HX) dé tao ra hop chit c6 cong thire (IIT), trong d6 X 1a CI, Br,

hoac I.
OH OH
ﬁ ]
[NH Hx [NHQ X
+ -
l\\: NH, X
OH OH

) (111
Hop chit c¢6 cong thiuc (III) duoc phan Gmg véi halogenua axit carboxylic
[RC(O)Y], trong d6 Y duoc lya chon tir nhom bao gém Cl, Br, F, va I, hoac anhydrit
axit carboxylic [RC(O)OC(O)RZ], trong d6 R nhu dugc xé&c dinh trong cong thuc (I)
néu trén va R? 1a nhom hydrocarbyl mach théng hodc mach nhénh, béo, no hodc khong
no ¢6 1 dén 29 nguyén tir cacbon, dé tao ra hop chat ¢6 cong thirc (IV).
O
O/U\R

OH

NH, X RC(O)Y hodic NH, X
[NH; X RC(0)OC(O)R* [NH; X
OH O _R
(111) o] (Iv)
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Hop chét c6 cong thiuc (IV) duoc gia nhiét dé tao ra hop chdt ¢6 cong thic (I).

0] 0]
A A
_NH, X A N Cl
L + - - ®/> R
NH, X N
O\”/R OH
o av) M

Theo cac phuong 4n khac nhau khéc, sing ché dé cap dén quy trinh didu ché
hop chit c6 cong thie (1)

M

O R

N cr
(o)
N

OH
)

trong d6, R 1a nhém hydrocarbyl mach thing, béo, no hoic khéng no ¢6 11 dén 29
nguyén ttt cacbon. Quy trinh bao gém budc gia nhiét hop chit cé cong thuc (IV) trong
hén hop phan tmg bao gébm dung méi hitu co va kiém dé tao ra hop chét c6 cong thirc

(D, trong d6 R nhu dugc xac dinh ¢ trén va X la Cl, Br, hoac L.
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X X

@) R O R

NH, X A N cr
E - kiém [®’) R
N

(v) M

Céc doi tugng va cic dau hi¢u khac s& phan nao dugc thé hién rd rang va phan

nao duogc chi ra dudi déy.
M5 ta chi tiét sang ché

Séng ché dé cap chung dén quy trinh diéu ché hop chit imidazolini ludng tinh,
céc quy trinh nay c6 loi thé hon so voi cac quy trinh trude day. Chang han, cic quy
trinh nay tranh dugc viée st dung cac nhém bao vé BOC va nhu ciu cin kiém trong
budc axyl héa, bang cach d6 giam thiéu dugc chi phi cta quy trinh, dc tinh lién quan
va luong chat thai phat sinh.

Cu thé, sang ché d cap dén quy trinh diéu ché hop chét imidazolini ludng tinh
c6 cong thue (I):

M

O R

NH Ccl-
() M)
N

N

OH
trong d6, R 1a nhém hydrocarbyl mach thing, béo, no hodc khéng no c6 11 dén 29
nguyén tir cacbon, hodc ¢ 12 dén 25 nguyén tir cacbon. Trudng hop khéng no, nhém

R ¢6 thé c6 mot hodc nhiéu cac lién két khong no vé mat etylen.
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Cac nhém R minh hoa cling véi nhém carbonyl ma dugc gan véi nhém nay (tirc ‘
13, RC(O)-) bao gdm oleoyl, lauroyl, myristoyl, palmitoyl, stearoyl, linoleoyl,
eicosanoyl, tricosanoyl va nonacosanoyl (din xudt tir cac axit béo c6 tén twong ung:
oleic, lauric, myristic, v.v..). Khi x4c dinh céc tén hé cua cac nhom R duy nhét, céc tén
tuong Ung ctia nhém hydrocarbyl din xuét tir axit oleic 1a cis-8-heptadexenyl; tir axit
lauric la undexyl; tir axit myristic la tridexyl; tir axit palmitic 1a pentadexyl; tir axit
stearic 1a heptadexyl; tir axit linoleic la cis,cis-8,11-heptadexydienyl; tir axit eicosanoic
la nonadexyl; tur axit tricosanoic la dicosanyl; va tir axit triacontanoic 1 nonacosanyl.
Hop chit c¢6 cong thuc (I) dic biét duoc wu tién 1a hop chat 1-[2-(9(Z)-
octadexenoyloxyetyl]-2-[8(Z)-heptadexenyl]-3-hydroxyetylimidazolini clorua
(DOTIM):

OH

Hop chét imidazolin theo sang ché 1a cac mubi ma chung c6 anion dugce dung.
M6t cach dién hinh, mudi imidazolin dugc tao ra theo céc quy trinh nay la mudi
clorua. Tuy nhién, anion c6 thé dugc trao d6i dé thu dwoc mudi c¢6 anion khac. Ching
han, mudi imidizolini clorua c6 thé duoc hoa tan trong dung moi thich hop va duoc
ria béng dung dich chtra anion mong mudn. Mic du clorua 1a anion duge wu tién,
nhung cling dugc chép nhén la bromua va céc anion chép nhan duogc vé& mat sinh ly

khac bao gdm axetat, suxinat, va xitrat.

Theo séng ché, quy trinh chung dé diéu ché hop chit imidazolini ludng tinh c6

cong thire (I) la nhu sau:
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NH bude 1 NH, X budc 2 NH. X
[ [ - hod ” [
NH HX NH, X RC(O)Y hogc NH2+ X~
H H RC(0)OC(O)R? H
OH OH 0. R
(1) (111 \ﬂ/
0
X 1aBr, F
(IVa)  poger
dung dich
0 nudc NaCl
bR (VD) xna
07 "R
budce 3
avb) H _
A N cl
[@} R
N
OH
D

Céac cong thire (IVa) va cong thirc (IVb) dd néu & trén 13 san phdm ctia budc 2

duoc dé cap chung & diy (bao gdm cé trong phan yéu ciu bao ho) 1a cong thie (IV).
Budc 1: Bao vé cac nhém amin bac hai

Budc thtr nhit trong quy trinh 1a budc diéu ché mudi hydrohalogenua cua hop
chat N,N'-bis(2-hydroxyetyl)etylendiamin (Céng thirc (IIT)). Budc nay dat duoc bing
cach cho hop chat N,N'-bis(2-hydroxyetyl)etylendiamin (Cong thte (I1)) phan tng voi
hydro halogenua (HX) trong hén hop phan tmg, dién hinh bao gdm dung méi thich
hop, trong d6 X 1a Cl, Br, hodc I. Theo cac phuong an uu tién khac, hydro halogenua
la hydro clorua (trong d6 X la Cl) hodc hydro bromua (trong d6 X la Br). Theo céac
phuong an dic bi¢t uu tién khac, hydro halogenua la hydro bromua. Néi chung, hydro
halogenua duoc dwa vao hdén hop phin tng bao gdm hop chit N,N'-bis(2-
hydroxyetyl)etylendiamin. Budc niy c6 thé duoc hoan thanh, ching han, bing cach
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dua hydro halogenua & dang khi vao trong hén hop phan ting, hdn hop nay dién hinh &
dang dung dich chita hop chat N,N'-bis(2-hydroxyetyl)etylendiamin hoa tan trong
dung méi hitu co. Theo cach khac, dung dich chita hydro halogenua trong dung méi
hitu co (chéng han, HBr khéng & dang nudc trong axit axetic, hodc dung dich HCI
trong metanol, etanol, dioxan, hoic dietyl ete) c6 thé duge bd sung vao hdn hgp phan
tmg. Viéc dua hydro halogenua vao hdn hgp phan tmg & pha 16ng thong thuong duoc

uu tién hon.

Dung méi hitu co thich hop dé diéu ché mudi hydrohalogenua cé cong thirc
(III) bao géln, nhung khong bi gidi han boi, cac C,-Cq4 axit carboxylic; C,-Cq nitril;
ruou C-Cg; Co-Cyy ete; C5-Cq alkyl axetat; Cs-C, keton; Cs-Cg hydrocacbon béo; C;-
C¢ hydrocacbon clo héa: C5-Cg alkyl cacbonat; sulfolan; dimetyl sulfoxit; toluen;

clobenzen; cling nhu hon hgp mdt hoac nhi€u pha cta chung.

Vi du cu thé vé céc dung mdi nhu vay bao gdm, nhung khong bi gii han boi,
axit axetic, axit propionic, axetonitril, propionitril, metanol, etanol, isopropanol, tert-
butanol, dietyl ete, tetrahydrofuran, dioxan, metyl tert-butyl ete, 1,2-dimetoxyetan,
mety] axetat, etyl axetat, tert-butyl axetat, axeton, metyl etyl keton, hexan, heptan,
xyclohexan, diclometan, cloroform, 1,2-dicloetan, propylen cacbonat, sulfolan,
dimetyl sulfoxit, toluen, clobenzen, va hdn hop cua chung. Tét hon, dung moi duoc
lwa chon tir nhom bao gém axit axetic, metanol, etanol, isopropanol, etyl axetat, va hon

hop cta chung.

Phéan tmg dé tao ra mudi hydrohalogenua cé cong thue (ITI) dién hinh duoc tién
hanh & nhiét d6 nim trong khoang tir 0°C dén 60°C, va tt hon nita & nhiét d6 nim
trong khoang tir 10°C dén 30°C, ching han, bang cach bd sung cé kiém soat hydro
halogenua vao hdn hop phan Umg.

Tt hon, nguyén liéu khoi dau duge chuyén déi thanh mudi hydrohalogenua c6
cong thire (IIT) trong thoi gian phan tmg nam trong khoang tir 10 dén 120 phut, va t6t
hon nita nim trong khoang tir 30 dén 60 phut sau khi bd sung chat phan tmg.

Hop chat c¢6 cong thic (III), & dang mubi hydrohalogenua, d& dang tao thanh
chat két tha trong hdn hop phan tng va c6 thé dugc tach ra bang cach loc. Sau dé, san

phim thu hoi t5t hon duoc rira va sdy kho trong chan khéng.

-10-
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Budc 2: Axyl héa cdc nhédm hydroxyl bac mét

Bing nhém amin bac hai ctia hop chit N,N'-bis(2-hydroxyetyl)etylendiamin
dugc bdo vé ¢ dang mudi halogenua, cdc nhém hydroxyl badc mot cua hop chét c6

cdng thuc (III) dugc axyl hda dé tao ra dieste.

Tac nhan axyl héa c6 thé 1a din xuét axit carboxylic hoat héa nhu halogenua
axit carboxylic (RC(O)Y) hodc anhydrit axit carboxylic (RC(O)OC(0)R?), trong dé R
nhu dugc xac dinh trong cong thirc (I) néu trén va R? 1a nhém hydrocarbyl mach thing
hodc mach nhénh, béo, no hodc khdng no co 1 dén 29 nguyén ti cacbon, hodc c6 12
dén 25 nguyén tir cacbon. Trong anhydrit axit carboxylic, R va R? ¢6 thé gibng nhau
(tc 13, anhydrit axit carboxylic ddi xtng). Tuy nhién, R va R? 6t hon khong gidng
nhau. Tét hon, R* 1a C,-C)y hydrocacbon béo mach théng hodc mach nhanh, va tét hon
nita R? 1a C5-C)o hydrocacbon béo mach nhanh. Hién tai, ¢6 thé tin réng, cac nhom R?
bi 4n ngit khong gian hoic phan nhanh (ching han, tert-butyl hodc isopropyl) dan t6i
san pham mong mudn trong khi giam thiéu dén muc thdp nhét su hinh thanh cac este
hén hop khong mong mubn. Trong halogenua axit carboxylic, Y t6t hon duoc lwa chon
t nhém bao g61n Cl Br, F, va . T6t hon nita, Y 14 Cl hodc Br. Y ¢6 thé giéng véi ion
d6i, X, cua hop chét ¢ cong thire (III), nhung ion nay khong can thiét. Cac clorua axit
carboxylic thuong dugc vu tién hon so véi bromua, florua, va iodua ciing nhu anhydrit
axit carboxylic 1am tdc nhan axyl hoa do chi phi thip va kha ning sin c6 sén sang cua

ching. Pé diéu ché DOTIM, halogenua axit carboxylic tot hon 1a clorua axit oleic.

Céc tac nhan axyl héa halogenua axit carboxylic 1a ¢ sin trén thi truong. Tuy
nhién, da kham ph4 ra ring, c6 thé dat duoc ning suét cao hon cua hop chit ¢6 cong
thirc (IV) khi halogenua axit carboxylic duogc diéu ché dong thoi hodc ngay trude khi
str dung né trong quy trinh theo sang ché. Mot quy trinh thich hop dé didu ché tac nhan
axyl hoa halogenua axit carboxylic (clorua axit oleic) dugc dua ra trong vi du 2.

Déi voi cac mudi hydrobromua cé cong thirc (III), phan tmg véi bromua axit
carboxylic hodc anhydrit axit carboxylic thu dugc hop chit c¢6 cong thic (IVa) duoc
thé hién & trén. Tuong tu, di véi mubi hydroclorua cé cong thie (III), phan tng voi

clorua axit hogc anhydrit axit carboxylic thu dugc hop chét c6 cong thire (IVD).

-11-
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Dbi véi budc axyl héa, mudi hydrohalogenua ctia hop chat N,N'-bis(2-
hydroxyetyl)etylendiamin (Cong thuc (III)) dugc pha lodng trong dung méi hitu co
dugc tiép theo bing cach bd sung tac nhan axyl hoa axit carboxylic hoat héa. Cac dung
moéi hitu co thich hop ciia bude axyl héa bao gdm, nhung khéong bi gidi han bai, C,-Cs
nitril; C,-Cyq ete; C3-Cq alkyl axetat; C3-Cyy keton; Cs-Cg hydrocacbon béo; C;-Cq4
hydrocacbon clo hoa; C;-Cg alkyl cacbonat; sulfolan; dimetyl sulfoxit; toluen;

clobenzen; cling nhu hon hop mdt hoédc nhi€u pha cua chung.

Vi du cu thé v& cic dung méi nhu vdy bao gém, nhung khéng bi gisi han bdi,
axetonitril, propionitril, dietyl ete, tetrahydrofuran, dioxan, metyl tert-butyl ete, 1,2-
dimetoxyetan, metyl axetat, etyl axetat, tert-butyl axetat, axeton, metyl etyl keton,
hexan, heptan, xyclohexan, diclometan, cloroform, 1,2-dicloetan, propylen cacbonat,
sulfolan, dimetyl sulfoxit, toluen, va clobenzen. Tbt hon, dung moi dugc lua chon tu

axetonitril, propionitril, diclometan, cloroform, tetrahydrofuran, va hén hop ctia ching.

Phan tg axyl hoa dién hinh dugc tién hanh & nhiét d6 nim trong khoang tir
0°C dén 120°C, t&t hon nita nim trong khoang tir 20°C dén 100°C va tham chi tt hon

nita ndm trong khoang tir 40°C dén 80°C.

Phan tmg axyl hoa dién hinh duoc tién hanh trong thoi gian ndm trong khoang

tir 1 dén 12 gio, tot hon nita ndm trong khoang tir 2 dén 6 gio.

Khi tdc nhan axyl hoa 1a halogenua axit carboxylic, khi hydro halogenua dugc
thoat ra trong tién trinh phan tmg va c6 thé dugc hit st dung may loc khi. Khi tac
nhan axyl héa 14 anhydrit axit carboxylic, san phdm phu axit carboxylic duoc tao ra va

nam lai trong dung mdi hitu co.

Bude axyl héa mudi hydrohalogenua ctia hop chit N,N'-bis(2-hydroxyetyl)-
etylendiamin (Céng thtic (III)) dién ra mot cach tron tru va tao ra dieste can thiét co
cong thic (IV) véi hiéu suat cao. Khi hoan thanh phan tmg, hdn hop phan tmg tét hon
duoc lam lanh xuéng nhiét d6 ndm trong khoang tir 20°C dén 40°C va c6 thé dugc pha
lodng v&i axeton dé cai thién bude loc chit két tha tao ra. Sau do, san phém két tua c6
cong thie (IV) duoc thu hdi mét cach dé dang, dich loc duoc rira va chit rédn thu hoi

duoc sdy kho trong chan khong.

-12-
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Trai nguge voi cac quy trinh axyl hoa duge mé tra trudc day, khong can phai
bd sung kiém cho qué trinh chuyén dang nay. Ngoai ra, budc axyl héa ctia quy trinh
theo sang ché dién hinh dugc tién hanh khong can bét ky chét xtc tac axit ndo. Cu thé,
buéc nay khong sir dung chat xic tac axit nhu axit p-toluen sulfonic, axit

benzensulfonic, axit sulfoaxetic, axit phosphoro, va triclorua phospho.

Theo cac phuong 4n uu tién khac nhau, X trong cong thirc IIT 1a Br va mudi
hydrobromua ctia hop chit N,N'-bis(2-hydroxyetyl)etylendiamin (Céng thirc (III))
duoc phéan tng v6i halogenua axit carboxylic (ching han, axit oleic clorua). Phan tmg
nay da dugc quan sat dé dé dang tao ra hop chét ¢ cong thie (IVb). Trudng hop X
trong coéng thic I 1a Cl, mudi hydroclorua cua hop chit N N'-bis(2-
hydroxyetyl)etylendiamin (Cong thirc (IIT)) ciing c6 thé duge phan tmg véi halogenua
axit carboxylic (chéng han, axit oleic clorua). Tuy nhién, dua vao d§ hoa tan cia nd,
c6 thé cn phai hoa tan mudi clorua ciia hop chit N,N"-bis(2-hydroxyetyl)etylendiamin
trong dung mai phan cuc cao, ching han nhu, sulfolan, dimetylformamit (DMF), va
dimetylaxetamit (DMAC). Phuong thirc nay thu()ng it mong mudn do can phai xu ly

bd sung va gia tang chi phi.
Chuyén dbi mudi hydrohalogenua IVa thanh mudi hydroclorua Ivb

Vi clorua 1a ion dbi ¢ san pham cubi cing c6 cong thuc (I), doi hdi can bude
rira bo sung, trong d6 hop chat cé cong thire (IV) 1a mudi hydrohalogenua khac véi
mudi hydroclorua (ching han, trong d6 hop chit c¢6 cong thirc (III) duoc phan tmg vé6i
halogenua axit carboxylic RC(O)Y, trong d6 Y khong phai 1a Cl). Tuy nhién, khi mudi
hydroclorua (IVb) duoc diéu ché tir hop chit ¢6 cong thie (III), budce rira 1a khong cén
thiét.

D4i voi bude rira can thiét bat ky, hop chéat cé cong thirc (IVa) duge hoa tan
trong dung méi thich hop va dugce rira bang dung dich nudc natri clorua dic. Viéc rira
nhiéu lan thuong duoc sir dung, chéng han 2 hodc nhiéu 14n rira c6 thé duoc s dung.
Budc rira dé thuc hién su trao ddi anion nay théng thudong duqc_tién hanh & nhiét do
nim trong khoang tir 0°C dén 60°C, t6t hon nira ndm trong khoang tir 10°C dén 30°C

va tham chi t6t hon nita ndm trong khoang tir 15°C dén 25°C. Sau khi tach 16p natri
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clorua nudc cudi cung (nudc muoi), pha hitu co duge cd deé tao ra muoi hydroclorua

mong mudn c6 cong thirc (TVb).

Dung méi thich hop cho budc trao d6i anion bao gém, nhung khéng bi gi¢i han
badi, C,-Cq nitril; C,-Cg ete; C3-Cq alkyl axetat; C5-C,o keton; Cs-Cg hydrocacbon béo;
C;-Cg hydrocacbon clo héa; toluen; clobenzen; ciing nhur hdn hgp mdt hodc nhiéu pha

cua chung.

Vi du cu thé vé cac dung méi nhu vay bao gdm, nhung khong bi gidi han bai,
axetonitril, propionitril, dietyl ete, tetrahydrofuran, dioxan, metyl tert-butyl ete, 1,2-
dimetoxy etan, metyl axetat, etyl axetat, tert-butyl axetat, axeton, metyl etyl keton,
hexan, heptan, xyclohexan, diclometan, cloroform, 1,2-dicloetan, toluen, clobenzen, va
hén hop cua ching. T6t hon, dung moéi dugc lga chon tir diclometan, cloroform, 1,2-

dicloetan, metyl axetat, etyl axetat, toluen, va hdn hop ctia chiing.
Bude 3: Phan ting sép xép lai

Pé thuc hién phan tng sip xép lai, hop chét c6 cong thirc (IVb) dugc hoa tan
trong hdn hop phan tmg bao gdm dung mai thich hop va hén hop phan tmg nay duoc
gia nhiét va dugc khudy, sau d6 sy di chuyén nhom axyl, tiép theo bdi su ngung tu

dién ra, qua trinh dan dén su tao ra hop chét imidazolin c6 cong thic (I).

Dung moéi thich hgp cho phan \mg sip xép lai bao gém, nhung khong bi gioi
han bdi, C,-Cq nitril; cac ruou C;-Cq; C,-C)g ete; C3-Cq alkyl axetat; C3-Cq keton; Cs-
Cg hydrocacbon béo; C,-C¢ hydrocacbon clo hoa; C;-Cg alkyl cacbonat; sulfolan;

dimetyl sulfoxit; toluen; clobenzen; ciing nhw hdn hop mdt hodc nhiéu pha ctia chung.

Vi du cu thé vé cdc dung mdi nhu vdy bao gdm, nhung khong bi giéi han boi,
axetonitril, propionitril, metanol, etanol, isopropanol, tert-butanol, dietyl ete,
tetrahydrofuran, dioxan, metyl tert-butyl ete, 1,2-dimetoxyetan, metyl axetat, etyl
axetat, tert-butyl axetat, axeton, metyl etyl keton, hexan, heptan, xyclohexan,
diclometan, cloroform, 1,2-dicloetan, propylen cacbonat, sulfolan, dimetyl sulfoxit,

toluen, clobenzen, va hon hgp cta chung.

Theo mét s6 phuong 4n nhit dinh, dung méi 12 hdn hop ctia hydrocacbon clo

héa va rugu, chang han nhu hdn hop clia cloroform va metanol. Trong nhiing tinh
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hudng nay, ty 16 trong luong cta cloroform trén metanol t6t hon ndm trong khoang tir
4:1 dén 10:1, hodc tir 6:1 dén 8:1. Ngoai ra hodc theo cach khac, ty 18 thé tich cua

cloroform trén metanol t5t hon nam trong khoang tir 2:1 d&én 6:1, hodc tir 3:1 dén 5:1.

Theo mét s6 phuong 4n xac dinh, cling v&i dung mdi hogc hén hgp dung mdi,
hén hop phan tng con bao gém thém kiém. Theo mét s6 phuong 4n, kidm yéu dugc sir
dung. Kiém yéu thich hop bao gbm, nhung khéng bi gi6i han béi, natri bicacbonat
(natri hydro cacbonat), kali bicacbonat (kali hydro cacbonat), kali dihydro phosphat
(monokali phosphat), dikali hydro phosphat (dikali phosphat), amin béc ba, va hon hop

ctua chung.

Noi chung, kiém dugc két hop theo ty 1& mol so véi hop chat ¢é cong thirc
(IVb) nam trong khodng tir 0,25:1 dén 1,75:1 hodc tur 0,8:1 dén 1,5:1. Theo mot s6
phuong 4n xéac dinh, kiém duoc két hop theo ty 18 mol so v&i hop chat c6 cong thirc
(IVb) nim trong khoang tir 1:1 dén 1:5:1, hodc tir 1:1 dén 1,2:1 (ching han, khoang
1,1:1).

Ngoai dung méi hitu co hodc hén hop dung mdi, va kiém tiy ¥, tic nhan lam
kho co thé duoc bd sung vao hdn hop phan tng trude khi gia nhiét. Tac nhan lam kho
thich hop bao gdm, ching han, cic ray phén ti (ching han, cac ray phan tir ¢6 c& 15
nam trong khoang tir 2A dén 5A), canxi clorua, magie sulfat, va natri sulfat. Cac tac
nhdn lam kho dic biét thich hop bao gém cac ray phan tir (chang han, cic rdy phén tir
¢6 ¢& 16 nam trong khoang tir 2A dén 5A hoac khoang 3A) va magie sulfat. Than hoat
tinh cling 1a tdc nhan lam kho thich hop. Luong tdc nhan lam khé khong bi gidi han
theo cach hep, nhung can di dé hat hét nudc duoc tao ra trong phan tmg sip xép

lai/ngung tu.

Hdn hop phan tng dién hinh duoc tién hanh & nhiét d6 nim trong khoang tir
20°C dén 100°C, t6t hon nita ndm trong khoang tir 40°C dén 80°C va tham chi t6t hon
nita nam trong khoang tir 50°C dén 70°C.

Budc sip xép lai dién hinh duoc tién hanh trong thoi gian nim trong khoang tir
2 dén 48 gio, tot hon nita ndm trong khoang tir 12 dén 36 gid. Mic di cac khoang thoi
gian nhu vay la chép nhan dugc, theo mot sb phuong én xac dinh, trong dé kiém dugc

két hop vao trong hdn hop phan tng, phan tmg sap xép lai tién hanh voi te d6 nhanh
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hon. Trong cac phuong an nhu vay, budc sip xép lai dugc tién hanh trong thoi gian
nim trong khoang tir 2 dén 12 gid, hodc tir 4 dén 10 gio, hodc tham chi khoang 5 gio

hoéac khoang 6 gio.

Sau khi hén hop phan tng duge lam lanh hodc ducjc dé lam ngudi xuéng nhiét
d6 trong phong, hdn hop duge loc dé loai bod phén chét ran va thu duoc phén dich loc
chira hop chét imidazolin ¢6 cong thirc (I). Phan dich loc duge c6 dé tao ra san phim
thé dién hinh & dang chit rin dang sip. San pham thd c6 thé duoc tinh ché bang
phuong phép thich hop da biét trong linh vuc bao gdm, chéng han, rira biang dung moi,
bang cach tai két tinh, hodc tham chi phuong phép sic ky thich hop.

Céc phuong thic tinh ché/thu hdi san phidm wu tién bao gém viéc x{r Iy phén
dich loc san phim thd bing axeton, tiép theo bing cach loc va c¢6 dé thu hdi san pham
rén mong mudn. Phuong thirc tinh ché/thu hdi san pham wu tién bao gdm bude loc sir
dung cot silic oxit va diclometan hodc cloroform. Luu y rang, phuong thirc tinh ché
san pham/thu hdi san phim uu tién nay khong lién quan dén phuong phap sic ky va do
do, don gian hon va thich hop hon dé str dung trong quy mé thuong mai so véi cac
phuong phép thu hdi dua vao sic ky thong thuong duoc st dung trong linh vuc. Mot
céch thudn loi, phuong thirc tinh ché/thu hoi san phim sir dung trong cac phuong phap
theo sang ché ma khong lién quan phuong phép sic ky tao ra do tinh khiét ctia san

phim trén 95% hoic cao hon (ching han, trén 97%).

No6i chung, budc sip xép lai tao ra hop chit ¢ cong thire (I) v6i hiéu suat (dua
vao hop chét c6 cong thirc (IVb)) it nhit khoang 70%, it nhit khoang 75%, it nhat
khoang 80%, it nhat khoang 85%, it nhit khoang 90%, hoic it nhit khoang 95%
(chang han, khoang 97% hodc cao hon).

Sang che da dugc md ta mdt cach chi tiét, rd rang rang, cc cai bien va bién doi
la c6 thé ma khong di tréch khoi pham vi ciia sdng ché duoc xac dinh trong phéan yéu

cau bao ho.
Vi du thure hién sing ché
Céc vi du khong gi6i han dudi day duoc dé xuit dé minh hoa thém sang ché.

Vi du 1: Tdng hop hop chat N,N'-bis(2-hydroxyetyl)etan-1,2-diaminium dibromua
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Hop chat N,N'-Bis(2-hydroxyetyl)etylendiamin (20 g, 0,135 mol) duoc hoa tan
trong 100 ml axit axetic (tda nhi¢t). Sau khi lam lanh dung dich nay xuéng nhiét do
xép xi 20°C, axit hydrobromic (0,283 mol; 50,3 mL, dung dich 33% trong axit axetic)
duge bd sung tir tir vao hdn hop phan mg trong tién trinh 45 phut, sao cho nhiét d¢
ctia hdn hop phéan tmg khong vuot qua 30°C. Chit két tiia mau tréng tao ra trong qué
trinh bd sung axit hydrobromic vao hdn hop phan tmg. Sau khi hoan thanh viéc b
sung, hdn hop phan tng dugc khudy trong thoi gian 30 phut, tiép theo bang cach loc
chét két tha. Sau do, chit két tia duoc rira bing axetonitril (2x 25 mL) va dugc sdy
khé & nhiét d6 30°C trong chan khéng (5 mbar) dé thu duoc 40,58 g (0,131 mol, hiéu
sudt 97%) ctia hop chit N,N"-bis(2-hydroxyetyl)etan-1,2-diaminium dibromua 1 chit
rdn mau tring. CAu tric cia san phdm dwoc khing dinh bing phép do phéd NMR: 'H-
NMR (DMSO-dg, 400 MHz) & = 8,62 (4H, bs), 5,34 (2H, bs), 3,67 (4H, bs), 3,29 (4H,
bs), va 3,07 (4H, bs) ppm.

Vi du 2: Tdéng hop hop chit N,N'-bis{2-[(9Z)-octadec-9-enoyloxy]etyl}etan-1,2-

diaminium dibromua

Hop  chdt  N,N"-bis{2-[(9Z)-octadec-9-enoyloxy]etyl}etan-1,2-diaminium
dibromua dugc diéu ché bing cich axyl héa N,N'-Bis(2-hydroxyetyl)etan-1,2-

diaminium dibromua bang axit oleic clorua vira moi di€u che.

Clorua axit oleic duoc diéu ché bé‘lng cach hoa tan axit oleic (9,0 g, 0,0319 mol,
d6 tinh khiét 99%) trong 20 mL diclometan, tiép theo bang cach b sung oxalyl clorua
(8,08 g, 0,064 mol) & nhiét d6 20°C. Sau khi bd sung, hdn hop phan ung duoc khuy
trong thoi gian 60 phat. Diclometan va lugng du oxalyl clorua dugc cho bay hoi &
nhiét d6 30°C trong chan khong (750 mbar, din dan xudng 50 mbar) dé thu dwoc 9,5 g
(0,0315 mol, hi¢u suét 99%) axit oleic clorua la dau khoéng mau. CAu tric cua san
phdm dugc khing dinh bing phép do phé NMR: 'H-NMR (CDCF’, 400 MHz) & = 5,34
(2H, m), 2,88 (2H, t), 2,01 (4H, m), 1,71 (2H, m), 1,31 (20H, m), va 0,88 (3H, t) ppm.

Hop chét N,N'-Bis(2-hydroxyetyl)etan-1,2-diaminium dibromua (25 g, 0,0806
mol) duoc diéu ché nhu di moé ta trong vi du 1 duoc b6 sung ¢ nhiét d¢ 20°C vao
trong 200 mL axetonitril dé tao ra huyén phil dic mau trang. Sau khi gia nhiét t&i nhiét

d6 xap xi 82°C, axit oleic clorua vira didu ché (72,8 g, 0,242 mol) dugc b sung vao
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hén hop phéan {mg trong thoi gian 1 gio, tiép theo bang cach khudy thém & nhiét do
xap xi 82°C trong thoi gian 3 gid. Trong thoi gian d6, khi hydro clorua thoét ra tir hon
hop phan ung, khi nay duge hit bang may loc khi. Sau khi lam maét xudng nhiét do
40°C, hdn hop phan tmg duoc pha lodng bing 150 mL axeton dé cai thién dic tinh loc
ctia chét két tua tao ra. O nhiét d6 20°C, huyén phu dac dugc loc va dugc rira lién tuc
bang axeton (1 x 20 mL), nudc (1x 40 mL) va axeton (2x 25 mL). Chét rén con lai
duoc sdy kho & nhiét d6 40°C trong chan khong (5 mbar) dé thu duge 54,1 g ( 0,0645
mol, hiéu sudt 80%) hop chit N,N'-bis{2-[(9Z)-octadec-9-enoyloxy]etyl}etan-1,2-
diaminium dibromua 13 chét rin mau tring nhat. Ty 1é bromua/clorua trong san phim
theo phét hién la 18:1, duoc x4c dinh bing phuong phap sic ky ion. Céu triic ciia san
phdm duoc khéng dinh bang phép do phéd NMR: 'H-NMR (CDCl;, 400 MHz) & = 9,50
(4H, bs), 5,34 (4H, m), 4,52 (4H, m), 3,81 (4H, bs), 3,45 (4H, bs), 2,47 (4H, m), 2,00
(8H, m), 1,62 (4H, m), 1,29 (40H, m), va 0,88 (6H, m) ppm.

Vi du 3: Téng hop hop chit N,N'-bis{2-[(9Z)-octadec-9-enoyloxy]etyl}etan-1,2-

diaminium diclorua

Hop chiat  NN'-Bis{2-[(9Z)-octadec-9-enoyloxy]etyl}etan-1,2-diaminium
dibromua (42 g, 0,050 mol) dugc hoa tan trong cloroform (500 mL). Dung dich nay
duoc bd sung thém béng 250 mL nude va 500 mL dung dich nude natri clorua ddc &
nhiét d6 20°C. Hon hop phan tmg dugc tron bang cach khudy trong thoi gian mot gio
va sau do, pha hitu co dugce tach ra khoi 16p nude. Ly tdm trude (¢ tdc d6 3000 dén
5000 RPM) h3n hop phéan tmg dién hinh thu dugc su tach pha t6t hon. Lép hitu co lai
duoc xir Iy (2x) bang dung dich nuéc natri clorua theo cach twong tw. Sau cung, 16p
hitu co duoc rira béng nudce, duogc séy kho trén 2 g canxi clorua, va dugc c6 ¢ nhiét do
40°C trong chan khéng (500 mbar, giam dan xuéng 20 mbar) dé thu duoc 31,9 g
(0,0425 mol, 85%) hop chat N.N"-bis{2-[(9Z)-octadec-9-enoyloxy]etyl}etan-1,2-
diaminium diclorua 14 cht rin mau tring nhat. C4u triic cta san phiam dugc khing
dinh bing phép do phd NMR: 'H-NMR (CDCI3, 400 MHz) § = 10,10 (4H, bs), 5,35
(4H, m), 4,49 (4H, m), 3,69 (4H, bs), 3,38 (4H, m), 2,45 (4H, m), 1,99 (8H, m), 1,61
(4H, m), 1,29 (40H, m), va 0,88 (6H, m) ppm.

-18-



31446

. Ty 1& bromua /clorua ctia san pham thu dugc sau khi rira lan thir ba bang dung

dich nudc natri clorua dac duoc phat hién la 1:180.

Vi du 4: Téng hop hop chéit 1-[2-(9(Z)-octadexenoyloxy)ety1]-2-(8(Z)-heptadexenyl)-
3-(2-hydroxyetyl)imidazolini clorua

Hop  chat N,N'-Bis{2-[(9Z)-octadec-9-enoyloxy]etyl}etan-1,2-diaminium
diclorua (20 g, 0,0266 mol) duoc hoa tan trong hdn hop cta cloroform (160 mL) va
metanol (40 mL), sau d6 hon hop nay duoc bd sung bang cac rdy phan tir 3A (5 g).
Hbn hop phan tmg dugc gia nhiét t6i nhiét d6 xap xi 54°C va dugc khudy trong thoi
gian 24 gid. Sau d6, hdn hop phan tmg duge lam mét xudng nhiét do trong phong va
duoc loc dé léy ra cac chét ran. Phan dich loc duoc cd trong chan khoéng (500 mbar,
giam dan xuéng 5 mbar) & nhiét d6 40°C dé thu duoc chit rén dang sap mau vang. San
phim thd duoc xi Iy bing 30 mL axeton va duoc khudy trong thoi gian 30 phut &
nhiét @6 40°C. Huyén phu dic tao ra dugc loc, va ph?m dich loc lai duoc ¢6 trong chan
khong dé thu duoc 144 g (0,0207 mol, hiéu sudt 78%) hop chit 1-[2-(9(Z)-
octadexenoyloxy)ety1]-2-(8(Z)-heptadexenyl)-3-(2-hydroxyetyl)imidazolini clorua la
chét rdn dang sap khong mau. Céu tric cta san pham dugc khing dinh bang phép do
phd NMR: '"H-NMR (CDCls;, 400 MHz) & = 6,12 (1H, bs), 5,34 (4H, m), 4,34 (2H, m),
4,09 (4H, s), 3,87 (2H, m), 3,77 (2H, m), 3,52 (2H, m), 2,78 (2H, m), 2,32 (2H, m),
2,00 (8H, m), 1,59 (4H, m), 1,30 (40H, m), va 0,88 (6H, m) ppm.

Vi du 5: Téng hop hop chét (1-[2-(9(Z)-octadexenoyloxy)etyl]-2-(8(Z)-heptadexenyl)-

3-(2-hydroxyetyl)imidazolinclorua) bang viéc bd sung kiém

Hop chit N,N'-bis{2-[(9Z)-octadec-5-enoyloxy]etyl}ethan-1,2-diaminiumdi-
clorua (140 g, 0,186 mol) va natri bicacbonat (natri hydro cacbonat) (15,68g, 0,205
mol) dugc tao huyén phu trong hén hop ctia cloroform (1120 ml) va metanol (280 ml)
& nhiét do 20°C. Hon hop phan tng duoc gia nhiét toi nhiét d6 xdp xi 50-52°C va
duoc khudy trong thoi gian 5 gio. Sau d6, hén hop duge b trong chan khong (40°C;
150 mbar) dé loai bo dung moi va thu dugc phén cin con lai (196 g). Phin cin san
pham thé duoc hoa tan trong axeton (1120 ml) va sau do, than hoat tinh (28g, d& dugc
sdy kho & nhiét do 120°C) duoc bd sung va huyén phu duge khudy trong thoi gian 30

phat ¢ nhiét d6 trong phong. Huyén phu dac tao ra dugc loc, va banh loc dugce rira
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bing axeton (150 ml). Phin dich loc két hop mau vang sang duoc ¢ trong chan khong
(40°C; 4 mbar) dé thu duoc 120,3 g (0,173 mol, hiéu suat 92,7%) hop chat (1-[2-
(9(Z)-octadexenoyloxy)etyl]-2-(8(Z)-heptadexenyl)-3-(2-
hydroxyetyl)imidazolinclorua).
Céc phwong 4n ciia sing ché

Pé minh hoa thém, cac phuong 4n bd sung khong lam gi6i han cta sang ché

dugc dua ra dudi day.

Phuong an A1 1 quy trinh diéu ché hop chét c6 cong thirc (I)

N

0] R

N cr
(o)
N

OH
)
trong do, R 1a nhom hydrocarbyl mach thang, béo, no hosc khéng no c6 11 dén 29
nguyén tir cacbon, quy trinh nay bao gém cac budc: cho hop chét c6 cong thuc (10)
phan tmg voi hydro halogenua (HX) d tao ra hop chét c¢6 cong thic (11I), trong d6 X
la Cl, Br, hoéac I;

OH OH

o

NH NHy X

)

OH OH
(I1) (I11)
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cho hop chit ¢ cong thirc (III) phan g v&i halogenua axit carboxylic [RC(0)Y],
trong d6 Y duoc lya chon tr nhom bao gém Cl, Br, F, va I, hodc anhydrit axit
carboxylic [RC(O)OC(O)RZ], trong d6 R nhu dugc xé4c dinh trong cong thuc (I) néu
trén va R? 1a nhém hydrocarbyl mach théng hodc mach nhénh, béo, no hodc khong no

c¢6 1 dén 29 nguyén tir cacbon, dé tao ra hop chat ¢ cong thirc (IV); va

0]
O)J\R

NH, X RC(O)Y hoic NH, X
[NH; X" RC(0)OC(O)R? [NH; e
OH Oo_ _R
(111) o (V)

gia nhiét hop chét c6 cong thirc (IV) dé tao ra hop chat co cong thire (I)

o R OH
\H/
O

(V) (D).

Phuong 4n A2 la quy trinh theo phuong 4n A1, trong d6 khi hop chét c6 cong
thirc (IIT) duoc phan tng véi halogenua axit carboxylic [RC(O)Y], va X khong phai la
Cl va hop chét c6 cong thirc (IVa) duge tao ra, quy trinh con bao gdm budc rira hop
chét c6 cong thuc (IVa) bing dung dich nudc chira natri clorua dé tao ra hop chat co

cong thuc (IVD)
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[\ﬁ; X NaCl nuéc NH, cl
crer o
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Phuong 4n A3 la quy trinh theo phuwong an A1, trong d6 khi hop chét c¢6 cong
thttc (III) dugc phan Ung voi anhydrit axit carboxylic [RC(O)OC(O)R?], hoic
halogenua axit carboxylic [RC(0)Y] va X = Cl va hop chit c6 cong thire (IVb) duoc

tao ra.

Phuong 4n A4 14 quy trinh theo phuong 4n A2 hodc A3, trong d6 hop chét c¢6
cong thirc (III) dugc phan ung voi halogenua axit carboxylic hodc anhydrit axit

carboxylic voi su c6 mét cua chat xuc tc axit.

Phuong 4n A5 14 quy trinh theo phuong 4n A2 hoic A3, trong d6 hop chat c6
cong thuc (III) dugc phdn Ung véi halogenua axit carboxylic hodc anhydrit axit
carboxylic voi su ¢6 mit cta chét xuc tac axit duge lva chon tir nhom bao gém axit p-
toluen sulfonic, axit benzensulfonic, axit sulfoaxetic, axit phosphoro, va triclorua

phospho.

Phuong 4n A6 14 quy trinh theo phuong 4n bat ky trong sé cac phuong an tir Al
dén A5, trong d6 hop chét cé cong thirc (IT) duoc phan tmg véi hydro halogenua (HX)
trong hén hop phan tmg bao gébm thém dung méi hitu co.

Phuong &n A7 1a quy trinh theo phuong an A6, trong dé6 dung méi hitu co dugc
lya chon tir C,-Cg axit carboxylic, C,-Cq nitril, cac rugu Ci-Cg, C,-Cj ete, C5-Cqy alkyl
axetat, C3-Co keton; Cs-Cg hydrocacbon béo, C,-C4 hydrocacbon clo hda, Cs-Cy alkyl
cacbonat, sulfolan, dimetyl sulfoxit, toluen, clobenzen va hon hgp ctia chiing.

Phuong 4n A8 la quy trinh theo phuong 4n A7, trong d6 dung mdi hitu co dugc

lya chon tir nhém bao gom axit axetic, axit propionic, axetonitril, propionitril, metanol,
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etanol, isopropanol, tert-butanol, dietyl ete, tetrahydrofuran, dioxan, metyl-tert-butyl
ete, dimetoxyetan, metyl axetat, etyl axetat, tert-butyl axetat, axeton, metyl etyl keton,
hexan, heptan, xyclohexan, diclometan, cloroform, dicloetan, propylen cacbonat,

sulfolan, dimetyl sulfoxit, toluen, clobenzen va hon hop ctia chung.

Phuong an A9 1a quy trinh theo phuong an A8, trong d6 dung méi hiru co duoc
lya chon tir nhom bao gém axit axetic, metanol, etanol, isopropanol, etyl axetat, va hon

hop cua ching.

Phuong 4n A10 la quy trinh theo phuong an bét ky trong sd cc phuong an tir
Al dén A9, trong d6 hop chét c6 cong thire (IT) duge phan tmg véi hydro halogenua &
nhiét d6 nim trong khoang tir 0°C dén 60° C.

Phuong 4n A11 1a quy trinh theo phuong 4n A10, trong d6 nhiét d6 nim trong
khoang tir 10°C dén 30°C.

Phuong 4n A12 la quy trinh theo phuong 4n bat ky trong sb cac phuong é4n tir
Al dn Al1, trong do R*1a C,-Cyo hydrocacbon béo mach théng hodc mach nhanh.

Phuong 4n A13 1a quy trinh theo phuong 4n bét ky trong s§ cac phuong an tir
Al d&én Al1, trong do R? 1a C5-Cyo hydrocacbon béo mach nhanh.

Phuong an A14 14 quy trinh theo phuong 4n bét ky trong s§ cac phuong an tix
Al dén A13, trong d6 hop chat c6 cong thire (1) duoc phan tng vé6i halogenua axit
carboxylic [RC(0)Y], trong d6 R 1a nhém C,;-C,y hydrocarbyl mach thang, va Y 1a Cl

hoéac Br.

Phuong 4n A15 la quy trinh theo phuong 4n A14, trong d6 R 1a nhém C,,-Cys

hydrocarbyl mach thang, béo, no hoic khéng no.

Phuong 4n A16 la quy trinh theo phuong an Al4, trong d6 halogenua axit
carboxylic 1a axit oleic clorua.

Phuong 4n A17 1a quy trinh theo phuong 4n bét ky trong sb cac phuong an tix
Al dén A13, trong d6 hop chit c6 cong thic (III) duge phan tmg voi anhydrit axit
carboxylic [RC(O)C(O)R?], trong d6 R 1& nhém C,;-C,y hydrocarbyl béo mach théang,
no hodc khong no va R? 12 nhém C;-Cyo hydrocacbon béo mach théng hodc mach

nhanh.
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Phuong an A18 1a quy trinh theo phuong an A17, trong dé R 1a nhom C;»-Cys

hydrocarbyl mach thing, no hoic khéng no.

Phuong an A19 la quy trinh theo phuong an bat ky trong sd cac phuong 4n tir
Al dén A18, trong d6 hop chit ¢ cong thirc (IIT) duge phin Umg v6i anhydrit axit
carboxylic [RC(O)OC(O)RZ], hoic halogenua axit carboxylic [RC(0)Y] trong hdn hop

phan tmg bao gdm thém dung méi hitu co.

Phuong 4n A20 la quy trinh theo phuong an A19, trong d6 dung moi hitu co
duoc lua chon tir nhém bao gdm C,-Cg nitril, C»-C)g ete, C3-Cg alkyl axetat, C3-Cyg
keton, Cs-Cg hydrocacbon béo, C;-C¢ hydrocacbon clo hoa, C;-Cg alkyl cacbonat,

sulfolan, dimetyl sulfoxit, toluen, clobenzen va hon hop ctia ching.

Phuong 4n A21 1a quy trinh theo phuong an A20, trong d6 dung mdi hitu co
duge lua chon tir nhém bao gdm axetonitril, propionitril, dietyl ete, tetrahydrofuran,
dioxan, metyl-tert-butyl ete, dimetoxyetan, metyl axetat, etyl axetat, tert-butyl axetat,
axeton, metyl etyl keton, hexan, heptan, xyclohexan, diclometan, cloroform, dicloetan,
propylen cacbonat, sulfolan, dimetyl sulfoxit, toluen, diclobenzen va hén hop cua

ching.

Phuong 4n A22 1a quy trinh theo phuong an A21, trong d6 dung mdi hitu co
bao gbém axetonitril, propionitril, diclometan, cloroform, tetrahydrofuran, va hdn hop
cta ching.

Phuong 4n A23 1 quy trinh theo phuong an bét ky trong s6 cac phuong an tir
Al dén A22, trong d6 hop chit ¢ cong thirc (IIT) duoc phan ing véi anhydrit axit
carboxylic hodc halogenua axit carboxylic & nhiét do nim trong khoang tir 0°C dén

120°C.

Phuong 4n A24 la quy trinh theo phuong an A23, trong d6 nhiét do nam trong
khoang tir 20°C dén 120°C.

Phuong an A25 la quy trinh theo phuong 4n A24, trong d6 nhiét do nam trong
khoang tir 40°C dén 85°C.
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Phuong an A26 1a quy trinh theo phuong an bét ky trong s6 cac phuong an tir
A2 dén A25, trong d6 hop chét c¢6 cong thic (IVa) dugce tiép xtic voi dung dich nudc

chira natri clorua dé tao ra hop chit c6 cong thirc (IVb).

Phuong an A27 1a quy trinh theo phuong an A26, trong do hop chit ¢ cong
thirc (IVa) duoc tiép xtic voi dung dich nude chira natri clorua trong hdn hgp phén ing

bao gdm thém dung méi hitu co.

Phuong 4n A28 1a quy trinh theo phuong 4n A27, trong d6 dung mdi hitu co
duoc lua chon tir nhém bao gém C,-Cg nitril, C,-Cq ete, C5-Cq4 alkyl axetat, C5-Cy
keton, Cs-Cg hydrocacbon béo, C;-C¢ hydrocacbon clo hoa, toluen, clobenzen va hdn

hop cua ching.

Phuong an A29 la quy trinh theo phuong an A28, trong d6 dung mdi hitu co
duge lua chon tir nhém bao gdém axetonitril, propionitril, dietyl ete, tetrahydrofuran,
dioxan, metyl-tert-butyl ete, axeton, metyl etyl keton, hexan, heptan, xyclohexan,

diclometan, cloroform, dicloetan, toluen, clobenzen va hdn hop cua ching.

Phuong an A30 la quy trinh theo phuong dn A29, trong d6 dung moéi hitu co
bao gém diclometan, cloroform, 1,2-dicloetan, metyl axetat, etyl axetat, toluen, va hén

hop cua ching.

Phuong 4n A31 13 quy trinh theo phuong 4n bét ky trong sd cac phuong 4n tir
A27 dén A30, trong d6 hop chit c6 cong thirc (IVa) duoc tiép xtc v6i dung dich nude

chira natri clorua & nhiét do nim trong khoang tir 0°C dén 60°C.

Phuong an A32 la quy trinh theo phuong 4n A31, trong d6 nhiét do nam trong
khoang tir 10°C dén 30°C.

Phuong an A33 la quy trinh theo phuong an bét ky trong sb cac phuong 4n tir
A2 dén A32, trong d6 hop chit c6 cong thire (IVb) duoc gia nhiét trong hdn hop phan
g bao gdm hop chat co cong thire (IVb) va dung méi hitu co.

Phuong an A34 la quy trinh theo phuong dn A33, trong d6 dung moéi hitu co
duoc lua chon tir nhém bao g6m C,-Cg nitril, cac rugu C;-Cq, C,-Cy ete, C3-Cq alkyl
axetat, C5-C;o keton, Cs-Cg hydrocacbon béo, C;-Cs hydrocacbon clo héa, C;-Cg alkyl

cacbonat, sulfolan, dimetyl sulfoxit, toluen, clobenzen va hén hop ctia ching.
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Phuong an A35 la quy trinh theo phuong an A34, trong d6 dung mdi hitu co
dugc lua chon tir nhom bao gdm axetonitril, propionitril, metanol, etanol, isopropanol,
tert-butanol, dietyl ete, tetrahydrofuran, dioxan, metyl-tert-butyl ete, dimetoxyetan,
metyl axetat, etyl axetat, tert-butyl axetat, axeton, metyl etyl keton, hexan, heptan,
xyclohexan, diclometan, cloroform, dicloetan, propylen cacbonat, sulfolan, dimetyl

sulfoxit, toluen, clobenzen va hon hop cta chung.

Phuong 4n A36 la quy trinh theo phuong an A3S5, trong d6 dung moéi hitu co

bao gom cloroform va metanol.

Phuong an A37 la quy trinh theo phuong an bét ky trong sb cac phuong an tir
A33 dén A36. trong d6 hdn hop phan tmg bao gém hop chét c¢6 cong thic (IVb) con

bao gébm thém kiém.
Phuong an A38 la quy trinh theo phuong &n A37, trong do kiém la kiém yéu.

Phuong an A39 1a quy trinh theo phuong &an A38, trong do kiém la natri
bicacbonat, kali bicacbonat, kali dihydro phosphat, dikali hydro phosphat, amin béc

ba, hodc hdn hop ctia chiing.

Phuong an A40 14 quy trinh theo phuong 4n bat ky trong s6 cac phuong an tur
A33 dén A39, trong d6 hdn hop phan tng bao gdm hop chit c6 cong thic (IVb) va
dung méi hitu co, bao gdm thém tac nhan lam khd duge lua chon tir nhom bao gbm
céac rdy phén ti, canxi clorua, magie sulfat, natri sulfat, than hoat tinh, hodc td hop cua

ching.

Phuong an A41 la quy trinh theo phuong an bét ky trong s6 cac phuong an tur
A33 dén A40, trong d6 hdn hop phan ting bao gbm hop chit c6 cong thic (IVb) va
dung méi hitu co duge gia nhi€t t61 nhiét do nam trong khoang tir 20°C dén 100°C.

Phuong 4n A42 la quy trinh theo phuong an A41, trong d6 hdn hgp phan tng
bao gdm hop chit cé cong thirc (IVb) va dung mdi hitu co duge gia nhiét toi nhiét do
nim trong khoang tir 40°C dén 80°C.

Phuong an A43 1a quy trinh theo phuong an A42, hén hop phan tmg bao gdm
hop chét c6 cong thirc (IVb) va dung mdi hitu co duge gia nhiét téi nhiét do nam trong

khoéang tir 50°C dén 70°C.
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Phuong an A44 la quy trinh theo phuong an bat ky trong sb cac phuong an tir
Al dn A43, trong do budc gia nhiét hop chét ¢o cong thirc (IV) tao ra hdn hop san
phdm bao gém hop chit c6 cong thirc (I) va quy trinh bao g6m thém budc loc hdn hop

san phim dé tao ra phan chit ran va phan dich loc bao gdm hop chat c¢6 cong thic (I).

Phuong an A45 1a quy trinh theo phuong an A44, trong d6 hop chét c6 cong
thtre (I) duoc thu hdi tir phan dich loc hdn hop san phdm, va dugc tinh ché bang cich

rira bing dung moi, bing cach tai két tinh, hodc bang phuong phéap séc ky.

Phuong 4n A46 la quy trinh theo phuong an A44, trong do phan dich loc hén
hop san phadm duoc rira bing dung méi dé tao ra huyén phu dic, va hop chit san phim
c¢6 cong thue (I) duge thu hdi tir huyén phu dic bang céch loc, san phim c6 do tinh
khiét it nhét 95%.

Phuong an A47 1a quy trinh theo phuong 4n A44, trong do phan dich loc hén
hop san phdm duoc chuyén qua cét silic oxit va hop chat san phdm c6 cong thic (I)

duogce thu héi, san pham c6 do tinh khiét it nhat 95%.

Phuong 4n A48 1a quy trinh theo phuong 4n bét ky trong sb cac phuong an tir
Al dén A47, trong d6 hop chit c6 coéng thuc (I) 1a hop chit 1-[2-(9(Z)-
octadexenoyloxy)-etyl]-2-(8(Z)-heptadexenyl)-3-(2-hydroxyetyl)imidazolini clorua
(DOTIM):

Phuong 4n B1 1 quy trinh diéu ché hop chét c6 cong thire (I)
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M

O R

N cr
(o)
NH

OH
M

trong d6, R la nhém hydrocarbyl mach thang, béo, no hoic khong no c6 11 dén 29

nguyén tir cacbon, quy trinh nay bao goém cac budc:

gia nhiét hop chit c6 cong thuc (IV) trong hdn hop phan tmg bao gbém dung méi hitu

co va kiém dé tao ra hop chét c6 cong thire (1)

0 o)
;)LR . )kR
NH, X A NH c”

—_— \
[ + - kiém [®/> R
O R HOH
o) (Iv) D

trong d6, R nhu dugc xac dinh trong cdng thire (I) néu trén va X 1a CI, Br, hodc I.

Phuong 4n B2 1a quy trinh ctia phuong 4n B1, bao gdm thém budc rira hop chét
c6 codng thie (IVa), trong d6 X khong phai la Cl bang dung dich nuéc chtra natri
clorua dé tao ra hop chit c6 cong thirc (IVb), va hdn hgp phan tmg bao gom hop chét
c6 cdng thirc IV(b)
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@) 0]
A A
NH, X NaCl nudc NH, CI
R
NHHZX NH\zCl
0 R O\H/R
0 (IVa) 0 (IVb).

Phuong an B3 1a quy trinh cua phuong an B1 hoédc B2, trong do6 kiém 1a kiém

yéu.

Phuong an B4 1a quy trinh theo phuong an bat ky trong sb cac phuong 4n tir Bl
dén B3, trong d6 kiém la natri bicacbonat, kali bicacbonat, kali dihydro phosphat,

dikali hydro phosphat, amin bac ba, hodc hdn hop clia chung.

Trong sang ché ndy, cum tir chira danh tir va céc tir "néu trén", "da néu" duoc
du tinh la gdm mot hodc nhiéu danh tir twong tmg. Céac thudt ngit "bao gom", "bao
gdm ca" va "cé" duoc du dinh c6 nghia 1, c6 thé ¢6 cac yéu t6 bd sung ngoai cac yéu
to duoc liét ké.

Dua vao phan md ta trén day, nguoi ta s€ thay rang mot s6 doi tugng theo sang
ché dat duoc va cac két qua ¢ 1gi khac cling dat duoc.

Vi nhiing thay doi khac nhau c6 thé dugc tién hanh trong cac thanh phan va quy
trinh & trén ma khong di tréch ra khéi pham vi bdo hd cua sang ché, du dinh rang, moi
ndi dung trong phén md ta & trén va duoc dé cap ¢ day s€ dugc hiéu 1a dé minh hoa va

khong theo hudng han ché.
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YEU CAU BAO HQ

1. Quy trinh diéu ché hop chét c6 cong thic (I):

N

@) R

N cr
(o)
N

OH
(D
trong d6, R 1a nhom hydrocarbyl mach thing, béo, no hoac khéng no ¢6 11 dén 29
nguyén tir cacbon, quy trinh nay bao gdm cac bude: cho hop chit c¢6 cong thic (II)
phan tmg v6i hydro halogenua (HX) dé tao ra hop chét c6 cong thie (IID), trong d6 X
la Cl, Br, hoac [;

OH OH

[NH Hx [NHQ X
= .

NH NH, X

OH OH
(1) (1)

cho hop chét c6 cong thire (III) phin tng v6i halogenua axit carboxylic [RC(O)Y],
trong d6 R nhu duoc xéac dinh trong cong thire (I) néu trén va trong d6 Y duoc lya
chon tir nhém bao gém Cl, Br, F, va I, hodc anhydrit axit carboxylic [RC(O)OC(O)RZ],
trong d6 R nhu dugc xac dinh trong cong thire (I) néu trén va R?* 12 nhém hydrocarbyl
mach thang hodc mach nhanh, béo, no hodc khong no c6 1 dén 29 nguyén tir cacbon,

dé tao ra hop chit c6 cong thirc (IV); va
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X

OH 0] R
Oy - -
NH, X RC(O) hoic . NH, X

[:NH; X RC(0)OC(O)R? [: o

+

NHHZ

o) R
b
o)

OH

(111 Iv)

gia nhiét hop chét ¢ cong thirc (IV) dé tao ra hop chit c¢6 cong thire (I):
0]
A, HOJLR

.
NH, X A N Cl
[ .. [o)=
N

0] R OH
T
0

(IV) (D).

2. Quy trinh theo diém 1, trong d6 hop chét c6 cong thire (III) duoc phan tng véi
halogenua axit carboxylic [RC(O)Y], va X khong phai 1a Cl va hop chét c6 cong thirc
(IVa) duoc tao ra, quy trinh con bao gdm budc rira hop chét cé cong thirc (IVa) bang

dung dich nuéc chira natri clorua dé tao ra hop cht c6 cong thirc (IVb):
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i his
O/U\R -0 R
])Jr _ dung dich H« _
NH, X nude NaCl NH, Cl
C — L
+ - + -
NH, X NHHz Cl
0] R 0 R
@) (IVa) 0 (IVb).

3. Quy trinh theo diém 1, trong d6 khi hop chit c6 cong thie (III) duge phan tmg véi
anhydrit axit carboxylic [RC(O)OC(O)Rz], hodc halogenua axit carboxylic [RC(O)Y]
va X = Cl va hop chit c6 cong thic (IVb) duoc tao ra.

(IVb)

4. Quy trinh theo diém 1, trong d6 hop chét c6 cong thirc (III) duge phan tmg véi
halogenua axit carboxylic hodc anhydrit axit carboxylic v&i sy ¢6 mat ctia chét xtc tac

axit.

5. Quy trinh theo diém 1, trong d6 hop chét c6 cong thuc (III) dugc phan tmg véi
halogenua axit carboxylic hodc anhydrit axit carboxylic v&i su 6 mit ctia chat xc tac
axit dugc lua chon tir nhom bao gém axit p-toluen sulfonic, axit benzensulfonic, axit

sulfoaxetic, axit phosphoro, va triclorua phospho.

6. Quy trinh theo diém 1, trong d6 hop chat c6 cong thire (IT) dugc phan tng v6i hydro
halogenua (HX) trong hdn hop phan tmg bao gdm thém dung méi hitu co duoc lya

chon tir nhém bao gém C,-C axit carboxylic, C,-Cq nitril, cac rugu C-Cq, C,-Cyy ete,
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C;-Cg alkyl axetat, C5-C ¢ keton, Cs-Cg hydrocacbon béo, C,-C¢ hydrocacbon clo hoa,
C;-Cg alkyl cacbonat, sulfolan, dimetyl sulfoxit, toluen, clobenzen va hén hop cua

chung.

7. .Quy trinh theo diém 1, trong d6 hop chat c6 cong thirc (II) duge phan ing véi hydro
halogenua HX & nhiét do nim trong khoang tir 0°C dén 60°C.

8. Quy trinh theo diém 1, trong do R* 12 C;-Cyo hydrocacbon béo mach théng hoéc
mach nhénh.

9. Quy trinh theo diém 1, trong d6 hop chét c6 cong thirc (III) dwoc phan tmg voi
halogenua axit carboxylic [RC(0)Y], trong d6 R 1a nhom C,;;-Cy9 hydrocarbyl béo,
mach théng, va Y la Cl hodc Br.

10. Quy trinh theo diém 1, trong d6 hop chét c6 cong thirc (III) dugce phan tmg véi
anhydrit axit carboxylic [RC(O)C(O)R?], trong d6 R 1a nhém C;-Cyg hydrocarbyl béo
mach thang, no hogc khéng no va R? 1a nhém C;-C,o hydrocacbyl béo, mach thing

hoac mach nhanh.

11. Quy trinh theo diém 1, trong d6 hop chét c¢6 cong thirc (IIT) duge phan ing voi
anhydrit axit carboxylic [RC(O)OC(O)Rz], hodc halogenua axit carboxylic [RC(O)Y]
trong hdn hop phan tmg bao gém thém dung mdi hitu co duge Iya chon tir nhém bao
gém C,-Cg nitril, C,-Cy ete, C3-Cg alkyl axetat, C3-C;o keton, Cs-Cg hydrocacbon béo,
C,-C¢ hydrocacbon clo hoa, Cs;-Cg alkyl cacbonat, sulfolan, dimetyl sulfoxit, toluen,

clobenzen va hon hgp cua chiing.

12. Quy trinh theo diém 1, trong d6 hop chét c¢6 cong thirc (III) duge phan tng voi
anhydrit axit carboxylic hodc halogenua axit carboxylic ¢ nhiét do nim trong khoang
tir 0°C dén 120°C.

13. Quy trinh theo diém 3, trong d6 hop chét c6 cong thirc (IV), trong d6 X khong phai
1a Cl, duoc tiép xic v6i dung dich nuée chia natri clorua dé tao ra hop chit c6 cong

thie (TVD).

14. Quy trinh theo diém 13, trong d6 hop chét c6 cong thic (IV), trong d6 X khong
phai la Cl, dugc tiép xuc v6i dung dich nude chira natri clorua trong hdn hop phéan tng

bao gém thém dung méi hiru co dugc lya chon tir nhém bao gém C,-Cg nitril, C,-Cyy
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ete, C3-C¢ alkyl axetat, C;-Cq keton, Cs-Cg hydrocacbon béo, C;-C¢ hydrocacbon clo

hoa, toluen, clobenzen va hon hop ctia chung.

15. Quy trinh theo diém 14, trong d6 hop chat c6 cong thic (IV), trong d6 X khong
phai 1a Cl, dugc tiép xuc v6i dung dich nudce chira natri clorua & nhiét do nam trong
khoang tir 0°C dén 60°C.

16. Quy trinh theo diém 2, trong d6 hop chét c6 cong thire (IVb) duoc gia nhiét trong
hén hop phan tmg bao gdm hop chit c¢6 cong thirc (IVb) va dung méi hitu co duge lua
chon tir nhém bao gém C,-Cg nitril, cac rugu C,-Cg, C,-Cg ete, C3-C alkyl axetat, Cs-
Cyo keton, Cs-Cg hydrocacbon béo, C-C4 hydrocacbon clo hoa, C;-Cg alkyl cacbonat,

sulfolan, dimetyl sulfoxit, toluen, clobenzen va hdn hop ciia chung.

17. Quy trinh theo diém 16, trong d6 hdn hop phan tng bao gébm hop chét c6 cong
thirc (IVb) bao g51n thém kiém yéu duoc lua chon tir nhém bao gém natri bicacbonat,
kali bicacbonat, kali dihydro phosphat, dikali hydro phosphat, amin béc ba, va hén hop

ctia chung.

18. Quy trinh theo diém 16, trong d6 hén hop phan tmg bao gém hop chét ¢ cong
thirc (IVb) va dung mdi hitu co, bao gém thém tac nhan lam kh6 duoc lua chon tr
nhom bao gém cac ray phéan ti, canxi clorua, magie sulfat, natri sulfat, than hoat tinh,

va t6 hop ctia chung.

19. Quy trinh theo diém 16, trong d6 hdn hop phan tmg bao gdm hgp chit c6 cong
thire (IVb) va dung mdi hitu co dugce gia nhi¢t toi nhiét do nam trong khoang tir 20°C
dén 100°C.

20. Quy trinh theo diém 1, trong d6 budc gia nhiét hop chét c6 cong thirc (IV) tao ra
hén hop san pham bao gdm hop chit c6 cong thire (I) va quy trinh bao gbm thém budc
loc hdn hop san phidm dé tao ra phin chat rin va phan dich loc bao gdm hop chét co
cong thuc (1).

21. Quy trinh theo diém 20, trong d6 hop chat c6 cong thic (I) dugc thu hdi tir phan
dich loc hén hop san phim, va duoc tinh ché bing cach rira bing dung méi, béang cach

tai két tinh, hodc bing phuong phap sic ky.
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22. Quy trinh theo diém 1, trong d6 hop chit c6 cong thirc (I) 1a hop chét 1-[2-(9(2)-
octadexenoyloxy)etyl]-2-(8(Z)-heptadexenyl)-3-(2-hydroxyetyl)imidazolini clorua
(DOTIM):

23. Quy trinh diéu ché hop chét c6 cong thirc (I):

M

0 R

N cr
(o)
N\

OH

(M

trong d6, R 1a nhém hydrocarbyl mach thing, béo, no hozc khong no c¢6 11 dn 29

nguyén tir cacbon, quy trinh nay bao gdm cac budc:

gia nhiét hop chét c6 cong thic (IV) trong hdn hop phan tmg bao gdm dung mdi hitu

co va kiém dé tao ra hop chit c6 cong thuc (I):

-35-



31446

hiy i
0~ "R o)J\R
NH, X A N Cl
[ . — [@} R
X Kiém N

(V) )

trong do, R nhu dugc x4c dinh trong cong thire (I) néu trén va X 1a Cl, Br, hodc 1.

24. Quy trinh theo diém 23, bao gém thém budc rira hop chat cé cong thirc (IVa),
trong d6 X khong phai 1a Cl bang dung dich nudc chira natri clorua dé tao ra hop chat
¢6 cong thirc (IVb), va hdn hop phan ting bao gdm hop chét ¢ cong thire IV(b):

0]

A A

o) R
HL _ dung dich

NH, X nuée NaCl NH2Jr cr
C — L
+ - + -
[\g X NHHZ Cl
0 R 0] R
O (IVa) 0 (IVb).

25. Quy trinh theo diém 23, trong dé kiém la kiém yéu duoc lya chon tir natri
bicacbonat, kali bicacbonat, kali dihydro phosphat, dikali hydro phosphat, amin béc
ba, hodc hdn hop cua chiing.
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