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Linh vie k§ thuat dwgc dé cap
Sang ché d& cap dén din xuét amin dang vong va thube chira din xuét nay.
Tinh trang k§ thuit cia sang ché

Pau 14 cam giac khé chiu va sy chiu dyng vé mit cam xuc lién quan dén tdn
thuwong mo thuc t& hoic tiém 4n. Pau dugc phén loai dwa theo nguyén nhan thanh dau
cam thu, dau than kinh va dau do cin nguyén tdm ly. Pau gay ra béi nguyén nhan chua

duoc biét dén, dugc biét 12 hoi ching dau co xo hoa.

Pau than kinh 13 ching dau bénh ly do 1di loan chitc nang hé than kinh trung
uong hodc ngoai bién gay ra, cu thé hon, chimg dau xuét hién do vi dy, su tdn thuong
truc tiép va su chén ép mo than kinh mic du khéng c6 kich thich cam thy dau dén thy
thé nhan cam dau. Céc chit chdng co giat, chit chéng trAm cam, thubc chéng lo au
hodc thubc dong kinh (gabapentin, pregabalin hodc cac thubc twong tw) duge sit dung

1am chét didu tri cho chimg dau than kinh.

Hoi chitng dau co xo héa 1a rdi loan trong d6 dau toan than 12 triéu ching hang
dau va cac triéu ching vé thin kinh-tAm thin hoc va than kinh sinh dudng 14 cac triéu
ching ding th hai. Dung lam chéit diu tri hoi chimg dau co xo hda, pregabalin, 13 -
chét da dugc cp phép & Hoa Ky va Nhat Ban, duloxetin va milnaxipran, 1 cac chét da
dugc cp phép & Hoa Ky, dugc st dung chi yéu. Ngoai ra, cic thudc chua dwoc cip
phép dung lam chét diéu tri hoi chimg dau co xo hoa, nghia 13, chit chbng viém khong
steroit, hop chét opioit, chét chéng trAm cam, chét chdng co gidt va thudc dong kinh
cling dugc st dung. Tuy nhién, cac chét chéng viém khong steroit va hop chét opioit da
néu thudng c6 hidu qua didu tri thip (tai liéu phi sang ché 1).

Ngoai cc chat néu trén, tai lidu sang ché 1 boc 16 rang piperidin dugc thé c6 tac
dung trg tim. Tai li€u sang ché 2 boc 10 ring din xudt imidazol c¢6 hiéu qua uc ché FXa.
Tai lidu sang ché 3 dé xuét ring piperidin dugc thé 1a dwoc chét c6 hiéu luc tiém ning
chéng lai bénh thira cin hodc béo phi. Tai li€u séng ché 4 bdc 16 ring din xuit

imidazol c6 tac dung giam dau.

Danh séch tai liéu trich dan
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Tai liéu séng ché

Tai liéu sang ché 1: Patent Phap 2567885

Tai liu sang ché 2: Cong bd Patent Nhat Ban (Kokai) sb 2006-008664

“Tai liéu séng ché 3: Cong bd qudc t& WO 2003/031432

Tai liéu séng ché 4: Cong bd qubc t€ WO 2013/147160

Tai lidu phi sang ché

Tai liéu phi séng ché 1: Pain and Therapy, tip 2, trang 87-104, 2013
Ban chit ky thuit clia sang ché
Vén d8 k¥ thuat

Tuy nhién, viéc didu tri chung dau than kinh bing céc chét diéu tri thong thudng
thuong xuyén di kém céc tdc dung phu d6i v6i hé than kinh trung wong (vi duy, chéng
mit, bubn ndn hodc nén). Dé c6 thé dung trong thoi gian dai, cin phat trién chét didu

tri chirmg dau thin kinh méi.

Ngay ca pregabalin, duloxetin va milnaxipran, 1a cac chit da dugc clp phép
dung lam chét diéu tri hoi chimg dau co xo hoa, van khong tao ra hiéu qua diéu tri thoa
mén vé mit 14m sang dbi v6i hoi ching dau co xo héa va hiéu luc thudc cta ching vé
co ban 13 thay ddi & cac bénh nhan. Trong hoan canh nay, rét can phét trién chat diéu
tri m6i d& didu tri hoi ching dau co xo héa ma ¢6 duge tinh manh va c6 hiéu qué diéu
tri d6i v6i nhidu bénh nhan khac nhau.

Luu ¥ rang, tai liéu séng ché 1 d8 xuét ring piperidin dugc thé duoc md ta trong
ban mo ta ny c6 hidu qua déi véi chimg dau nira dAu va tai lidu séng ché 4 boc 10 ring
din xuét imidazol c6 tic dung gidm dau. Tuy nhién, céc tai liéu nay khong bdc 1§ viec
chinh hop chét nay c6 tac dung gidm dau va didu nay dugc phét hién boi sdng ché nay
cling nhu khong goi y dén méi lién hé gifta tic dung giam dau va c4u tric hoa hoc. Tai
lidu sang ché 2 mé ta din xuit imidazol va tai liéu sang ché 3 mé ta piperidin duoc thé
khong boc 19 cling nhu khong goi y dén tiém ning gidm dau ma cac hop chét nay mang

lai.
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Trong trudng hop ndy, muc dich cua sing ché 12 d& xudt hop chét c6 tac dung
giam dau dbi v6i cac chung dau, cu thé 13, ching dau thin kinh va/ho#ic hoi ching dau
co xo hoa.

Giai quyét van dé

Céc tac gia séng ché da thyc hién cac nghién ctru chuyén sdu giai quyét céc véan
d& néu trén. Két qua 12 da phét hién ra din xuit amin dang vong c6 hiéu qua giam dau
manh mé& chéng lai chimg dau, cu thé 13, chimg dau than kinh va/hoic hoi chimg dau

co X0 hoa.

Cu th8 hon, sang ché dé xuit dn xuét amin dang vong dugc thé hién bang cong

thtrc chung (I) dudi diy hoic mudi duge dung cia né.

Cong thuc 1

O O.
trong d6 cacbon dugc danh d4u * 1a cacbon khong dbi xtng, va A 13 nhém dugc thé
hién bing cong thirc chung (IIa), (IIb) hodc (Ilc),

Cong thic 2

3
R3 R3 RZ
| | N7

R3/NU\; R3/N(\|\)/\>N—§ RNU\E

(ITa) by ! )
trong d6 R! 13 nhém metyl hodc nhém etyl tiy y dugc thé bang nguyén ti
halogen, R? 13 nguyén t& hydro hodc nhém alkylcacbonyl c6 tir 2 dén 5 nguyén ti
cacbon, mdi R3 doc 1ap 12 nhém metyl hodc nhom etyl van 12 1 hodc 2.
Trong dan xut amin dang vong néu trén, t6t hon 13 A 12 nhém duogc thé hién
bang cong thitc chung (Ila), trong d6 R! t6t hon 13 nhém metyl hodc nhom etyl tiy y

duge thé bang nguyén ti flo; va t6t hon nita 13 nhém metyl, nhdm etyl, nhém
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diflometyl hodc nhom 2,2,2-trifloetyl. Téc dung gidm dau c6 thé dugc ting cudng b%mg

cach xac dinh nhu dugce néu & trén.

Trong d&n xult amin dang vong & trén, t5t hon 13 A 13 nhém dugc thé hién bing
cong thirc chung (IIb) hoic (Ilc), trong d6 R! t6t hon 1 nhém metyl hogc nhém etyl tiry
v duogc thé bing nguyén tir flo, va t5t hon nita 13 nhém metyl, nhém etyl, nhém
diflometyl hodc nhom 2,2,2-trifloetyl. Téc dung gidm dau c6 thé duoc ting cudng bing

cach xac dinh nhu dugce néu & trén.

Trong dén xuét amin dang vong & trén, t6t hon 13 A 13 nhém duoc thé hién bang
cong thirc chung (Ila) va chu hinh hoa hoc 14p thé ciia cacbon khong d6i xtng dugc
d4anh déu * 13 S, trong d6 R! t6t hon 1a nhém metyl hogic nhém etyl tity ¥ dugc thé bang
nguyén i flo va tot hon nita 1a nhém metyl, nhém etyl, nhém diflometyl hodic nhém
2,2,2-trifloetyl. Tac dung gidm dau co thé con dugc ting cudng bang cich xac dinh

nhu dugce néu & trén.

Sang ché ciing dé xuét thudc chira ddn xuit amin dang vong dugc thé hién bing

cdng thitc chung (I) & trén, hodc mubi dugce dung clia n6 1am thanh phén hoat tinh.

Thudc nay t6t hon néu 1a chit giam dau, va dic biét tot hon néu 13 chét diéu trj

chiing dau thin kinh hozc cht didu tri hoi chimg dau co xo héa.

Sang ché ciing dé xuét dugc phém chtra dAn xuét amin dang vong dugc thé hién
bang cong thirc chung (I) & trén hodc mudi duge dung ciia n6 va vi du, ta dugce duge

dung.

Sang ché ciing dé xuét din xuét amin dang vong dugc thé hién bing cong thirc

chung (I) & trén hodc mubi dugc dung cta né ding lam thude.

Sang ché ciing dé xuét din xudt amin dang vong dugc thé hién bing cong thirc
chung (I) & trén hodc mudi duge dung ciia né dé diéu tri chimg dau. Ching dau nay t6t
hon 13 chimg dau than kinh hogic hoi ching dau co xo hoa.

Sang ché ciing dé xuét din xut amin dang vong dugc thé hién bang cbng thirc
chung (I) & trén hodc mudi duge dung ctia né trong bao ché thubc @& diéu tri ching dau.

Chiing dau nay t6t hon 1 chimg dau than kinh ho3c hoi ching dau co xo hoa.
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Hiéu qua cta sang ché

Dén xuat amin dang vong theo sang ché hodc mudi dugc dung cua né ¢6 hiéu
qua gidm dau manh mé& chong lai ching dau, cu the 13, ching dau than kinh va hoi
chiing dau co xo hoda.
Mo ta van tat cac hinh vé

Fig.1 12 db thi thé hién hiéu qua ciia hop chét theo vi du 1 trong mé hinh thét
day than kinh toa mot phin & chuédt nhat (ding qua miéng).

Fig.2 1a db thi thé hién hiéu qua ciia hop chét theo vi du 2 trong mé hinh thét
day than kinh toa mot phin & chudt nhit (ding qua miéng).

Fig.3 12 db thi thé hién hiéu qua ctia hop chét theo vi du 3 trong md hinh tht
day than kinh toa mot phan & chuot nhe";t (dung qua miéng).

Fig.4 1a d thi thé hién hiéu qua ctia hop chét theo vi du 4 trong mé hinh thét
day than kinh toa mot phan & chudt nhét (ding qua miéng).

Fig.5 12 d thi thé hién hiéu qua ctia hop chét theo vi du 5 trong md hinh tht
day than kinh toa mdt phan & chudt nhit (ding qua miéng).

Fig.6 12 dd thi thé hién hiéu qua cia hop chit theo vi du 7 trong md hinh thét
day thin kinh toa mot phdn & chudt nhét (ding qua miéng).

Fig.7 1a db thi thé hién hiéu quéa cia hop chit theo vi dy 8 trong md hinh thit
day than kinh toa mot phin & chuot nhét (ding qua miéng).

Fig.8 13 dd thi thé hién hiéu qua ciia hop chét theo vi du 9 trong md hinh thét
day than kinh toa mot phdn & chudt nhét (ding qua miéng).

Fig.9 12 @ thi thé hién hiéu qua ciia hop chét theo vi du 10 trong mo hinh thit
day than kinh toa mot phin & chudt nhét (ding qua miéng).

Fig.10 1 @3 thi thé hién hiéu qua cta hop chét theo vi du 11 trong md hinh tht
day thin kinh toa mot phin & chudt nht (ding qua miéng).

Fig.11 12 db thi th& hién hiéu qua ctia hop chit theo vi du 12 trong mé hinh tht
day than kinh toa mot ph?m & chudt nhit (ding qua miéng).
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Fig.12 1 @ thi thé hién hiéu qua cta hop chit theo vi dy 13 trong md hinh that
day than kinh toa mot phin & chudt nhét (ding qua miéng).

Fig.13 13 @ thi th hién hiéu qua clia hop chat theo vi du 11 trong md hinh dau

co xo héa & chudt cdng (ding qua miéng).

Fig.14 1a db thj thé hién hiéu qua ctia hop chét theo vi du so sanh 1 trong md
hinh thét day thin kinh toa mot phan & chudt nhét so v&i hidu qua ctia hop chét theo vi
du 11 dugc thé hién trén Fig.10 (ding qua miéng).

Fig.15 1a dd thi thé hién hiéu qua ciia cac hop chét theo cac vi du so sanh tir 3
dén 6 trong m6 hinh thét day than kinh toa mot phin & chudt nhét so v6i higu qua cia

hop chét theo vi du 11 dugc thé hién trén Fig.10 (ding qua miéng).

Fig.16 1a db thi thé hién hiéu quéa cla hop chét theo vi du so sanh 1 trong md
hinh dau co xo héa & chudt céng so v6i hiéu qua cua hop chit theo vi du 11 dugc thé

hién trén Fig.13 (dung qua miéng).

Fig.17 la dd thi thé hién duong cong thoi gian-ndéng do trong huyét twong cua

hop chét theo vi dy 11 & khi dau cho (di‘mg trong tinh mach va dung qua miéng).

Fig.18 1a dd thi thé hién dudng cong thoi gian-ndéng do trong huyét tuong cla
hop chét theo vi du so sénh 2 & khi du cho (dung trong tinh mach va ding qua miéng).

M ta chi tiét sang ché

Céc thujt ngit dudi diy dugc sit dung trong ban md ta ndy, trir khi duge quy

dinh khac, dugc dinh nghia nhu sau day.

DA4n xuét amin dang vong theo sang ché khac biét & chd, n6 dugc thé hién biang

cong thirc chung (I) dudi day.

Cong thuece 3

O O

trong d6 cacbon dugc danh dAu * 1a cacbon khong dbi xtng, va A 1a nhom dugc

thé hién bing cong thic chung (I1a), (IIb) hogc (Ilc),
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Cong thuc 4
3 3 R,
; l g
0, T 0
N ~ r;‘ n ( N ~ r;‘
(Ila) (IIb) (Ilc)

trong d6 R! 1a nhém metyl hofic nhém etyl ty y dugce thé bing nguyén ti
halogen, R? 13 nguyén t&r hydro hoic nhém alkylcacbonyl c6 tir 2 dén 5 nguyén tir

cacbon, mdi R? doc 1ap 12 nhom metyl hodic nhém etyl vanla 1 hoac 2.

Trong din xuét amin dang vong & trén, t6t hon 13 A 12 nhém dugc thé hién bang
cong thirc chung (Ila); va R tdt hon 13 nhém metyl hodc nhém etyl tuy y duge thé
bang nguyén ti flo va t6t hon nita 1a nhém metyl, nhom etyl, nhém diflometyl hodc

nhom 2,2,2-trifloetyl.

Trong din xuit amin dang vong & trén, t6t hon 12 A 13 nhém dugc thé hién bang
cong thitc chung (IIb) hoic (Ilc), trong do R! t6t hon 13 nhém metyl hodc nhom etyl tiry
¥y dugc thé bing nguyén tit flo; va tét hon nita 12 nhém metyl, nhém etyl, nhém
diflometyl hodc nhom 2,2,2-trifloetyl.

Trong dan xuét amin dang vong & trén, t6t hon 13 A 12 nhém duoc thé hién bing
cong thirc chung (Ila) va c4u hinh héa hoc 1ap thé ctia cacbon khong dbi xtng duoc
d4nh déu * 13 S, trong d6 R! tét hon 13 nhém metyl hodc nhém etyl tiy y dugc thé bang
nguyén tr flo; va t6t hon nita 1a nhém metyl, nhém etyl, nhém diflometyl hodc nhém

2,2,2-trifloetyl.

Theo mdt phuong an vé din xuit amin dang vong & trén theo sing ché, A 1a
nhém duge thé hién bang cong thirc chung (Ila), R! 13 nhém metyl hodc nhém etyl tuy
y dugc thé bing nguyén tir flo, R? 1a nguyén tir hydro hodc nhom alkylcacbonyl c6 tir 2
dén 5 nguyén ti cacbon va mdi R3 doc 14p 12 nhém metyl hodc nhém etyl. Theo
phuong 4n nay, t6t hon 1a cAu hinh héa hoc 14p thé ctia cacbon khong dbi xting dugc

danh ddu * 1a S.
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Theo mdt phuong an vé din xult amin dang vong & trén theo sang ché, A 13
nhém duoc thé hién bang cong thirc chung (Ila), R! 1a nhém metyl, nhém etyl, nhém
diflometyl hodc nhém 2,2,2-trifloetyl, R* 13 nguyén tir hydro hoic nhém alkylcacbonyl
c6 tir 2 dén 5 nguyén tir cacbon va mdi R3 d(f)c.lap 1a nhém metyl hodc nhém etyl. Theo
phuong 4n nay, t6t hon 1a cAu hinh héa hoc 1ap thé ctia cacbon khong dbi xtng duge

danh dau * 13 S.

Theo mot phuong an vé din xuit amin dang vong & trén theo sang ché, A 1a
nhém duogc thé hién bing cong thitc chung (Ila), R! 1a nhém metyl hodc nhém 2,2,2-
trifloetyl, R? 12 nguyén ti hydro hodc nhom alkylcacbonyl c6 2 nguyén tir cacbon va R}
12 nhém metyl. Theo phuong an nay, t6t hon 1 cAu hinh hoa hoc 14p thé ctia cacbon

khong dbi xtng dugc danh déu * 13 S.

Theo mdt phuong an vé din xult amin dang vong & trén theo sang ché, A 14
nhém duogc thé hién bang coéng thirc chung (IIb), R! 12 nhém metyl hodc nhom etyl tuy
y dugce thé bing nguyén tir flo, R? 1a nguyén tir hydro hodc nhém alkylcacbonyl c6 tir 2
dén 5 nguyén tir cacbon, mdi R? doc 14p 1a nhém metyl hodc nhém etyl van 1a 1 hodc 2.
Theo phuong 4n nay, t6t hon 14 cdu hinh hoa hoc 1ap thé clia cacbon khong d6i ximg

dugc danh ddu * 13 S.

Theo mdt phuong an vé d3n xuit amin dang vong & trén theo sang ché, A 1a
nhém duge thé hién bang cong thitc chung (IIb), R! 12 nhém metyl, nhém etyl, nhom
diflometyl hodc nhém 2,2,2-trifloetyl, R2? 13 nguyén tir hydro hogc nhém alkylcacbonyl
6 tr 2 dén 5 nguyén ti cacbon, mdi R3 doc 1ap 1a nhom metyl hodc nhém etyl va n la
1 ho#c 2. Theo phuong 4n nay, t6t hon 1a ciu hinh héa hoc 1ap thé ciia cacbon khong

dbi xng dugc danh diu * 13 S.

Theo mdt phuong an vé d3n xuit amin dang vong & trén theo sang ché, A 1a
nhém dugc thé hién bang cong thirc chung (IIb), R! 1a nhém metyl hodc nhém 2,2,2-
trifloetyl, R? 12 nguyén t&t hydro hodc nhém alkylcacbonyl c6 2 nguyén tir cacbon, R31a
nhém metyl va n 1a 1 hodc 2. Theo phuong én nay, t6t hon 1a cAu hinh hoéa hoc 14p thé

ctia cacbon khong dbi xiing dugc dénh dau * 14 S.
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Theo mdt phuong an vé dan xudt amin dang vong & trén theo séng ché, A 13
nhém duge thé hién bang cong thirc chung (Ilc), R! 1a nhém metyl hodc nhém etyl tiry
y dugce thé bang nguyén tir flo, R? 12 nguyén tir hydro hodc nhom alkylcacbonyl ¢6 tir 2
dén 5 nguyén tir cacbon va R® 12 nhom metyl hodc nhém etyl. Theo phuong én nay, tbt

hon 13 cu hinh héa hoc 14p thé ciia cacbon khong dbi xtmg dugc d4nh déu * 1a S.

Theo mot phuong an vé dn xuét amin dang vong & trén theo sing ché, A 13
nhém duogc thé hién bing cong thirc chung (Ilc), R! 13 nhém metyl, nhom etyl, nhém
diflometyl hoic nhém 2,2,2-trifloetyl, R? 1a nguyén tir hydro hodc nhém alkylcacbonyl
c6 tir 2 dén 5 nguyén tir cacbon va R® 12 nhém metyl hodc nhém etyl. Theo phuong an
nay, ot hon 13 cAu hinh héa hoc 14p thé ctia cacbon khong d6i xtmg dugc danh diu * 13

S.

Theo mot phuong 4n vé dn xuét amin dang vong & trén theo sang ché, A 13
nhém dugc thé hién bing céng thirc chung (IIc), R! 12 nhém metyl hodc nhém 2,2,2-
trifloetyl, R? 1a nguyén tit hydro hodc nhém alkylcacbonyl c6 2 nguyén tir cacbon va R3
12 nhém metyl. Theo phuong an nay, t6t hon 1 cAu hinh hoa hoc 13p thé ciia cacbon

khong dbi ximg dugc danh ddu * 13 S.

"Nguyén tir halogen" chi nguyén tir flo, nguyén tir clo, nguyén tir brom hodc

nguyén tir iot.

"Nhém metyl hodc nhém etyl tuy y duge thé bang nguyén tir halogen" chi nhém
metyl hodc nhom etyl trong do mdi nguyén tit hydro dugc thé doc 14p va tiy ¥ bing
nguyén t halogen nhu dugc néu & trén. Vi dy, ¢ thé ké dén nhém metyl hoic nhém
etyl, hodc nhom diflometyl, nhém 2-floetyl, nhom 2-cloetyl, nhém 2,2-difloetyl hodc
nhom 2,2,2-trifloetyl.

"Nhém alkylcacbonyl c6 tir 2 dén 5 nguyén tir cacbon" chi nhém thu dugc bang
cach lién két nhém hydrocacbon no mach thing, mach nhanh hodc mach vong co tir 1
dén 4 nguyén tir cacbon v6i nhém cacbonyl. Vi dy, ¢6 thé k& dén nhom axetyl, nhém
n-propionyl, nhém n-butyryl, nhém isobutyryl hodc nhém valeryl.

Céc vi du cu th8 v& cac hop chit duge wu tién lam din xuit amin dang vong

duge thé hién bang cong thirc chung (I) & trén (dudi diy duge goi la dan xuét amin
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bi gi¢i han boi céc hop chit nay.

Bang 1-1
Cong thure cau tao Cong thirc cau tao Cong thure cau tao
CHs CH, F CHs CH,
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Luu y rang, khi din xuét amin dang vong (I) c¢6 céc chit ddng phan nhu chét
ddng phan d6i anh va chét ddng phan 13p thé, thi bt ky mot trong cac chit ddng phan
va hdn hop cla chiing déu thudc din xuit amin dang vong (I). Ngoai ra, khi céc chét
ddng phén cdu dang d6i khi dugc tao ra, thi cic chit ddng phén nay va hén hgp cia
chung ciing thudc din xuét amin dang vong (I). Chét ddng phan mong mubdn c6 thé thu
dugc bang phuong phép da biét hodc phuong phép twong tw khéac. Vi du, khi chét dong
phéan d6i anh cta din xuit amin dang vong (I) c6 mit, thi chit ddng phan ddi anh dugc

tach ra tir din xult amin dang vong (I) 14 thudc din xuit amin dang vong (D).

Ch4t ddng phan d6i anh mong muén c6 thé thu duge bing cach da biét (vi dy,
stt dung chét trung gian tbng hop c6 hoat tinh quang hoc hodc xit ly hdn hop raxemic
thanh phim bang phuong phéap da biét hoic phuwong phap tuwong tu khac (vi dy, phuong
phép phén giai quang hoc)).

Tién duogc chit hoic mudi dugc dung cia din xuét amin dang vong (I) ciing
dugc dé cap dén trong sang ché. Tién duoc chét cua din xudt amin dang vong (I) chi
hop chét, ma duoc chuyén héa bang enzym hoic bang céc chét héa hoc thanh dan xuét
amin dang vong (I) in vivo. Dang hoat dong cua tién duge chét ctia dan xuét amin dang
vong (I) 1a din xuit amin dang vong (I); tuy nhién ban thén tidn dugc chit cia dan xuét

amin dang vong (I) co thé c6 hoat tinh.

Dung lam tién duge chit ctia din xuit amin dang vong (I), vi du, hop chét thu
duogc bang su alkyl hoéa, sy phosphoryl héa hodc sy borat hoa nhém hydroxyl cla din
xuit amin dang vong () c6 thé dugc ké dén. Cac hop chét nay timg chit c¢6 thé dugc

tdng hop tir din xuit amin dang vong (I) theo phuong phép da biét.

Tién duogc chét ctia dan xuét amin dang vong (1) c6 thé dugc chuyén héa thanh
dAn xuit amin dang vong (I) trong céc diéu kién sinh ly dugc bdc 1§ trong cic tai lidu
d3 biét (tai liéu "Development of pharmaceutical products", Hirokawa-Shoten Ltd., tip

7, trang 163 dén 198, 1990, va Progress in Medicine, tdp 5, trang 2157 dén 2161, 1985).

DAn xuét amin dang vong (I) c6 thé dugc danh ddu bang chit ddng vi. Vi du vé
chit ddng vi phong xa st dung dé danh déu bao gdm 2H, °H, 1°C, “C, PN, %0, *0

va/hoic 121
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Mubi dugc dung cua din xuit amin dang vong (I), vi dy, 1a mubi vd co nhu
hydroclorua, sulfat, phosphat hodc hydrobromua; hodc mudi hitu co nhu oxalat,
malonat, xitrat, fumarat, lactat, malat, suxinat, tartrat, axetat, trifloaxetat, maleat,
gluconat, benzoat, salixylat, xinafoat, pamoat, ascorbat, adipat, metansulfonat, p-
toluensulfonat hodc xinamat. Cac mubi nay co thé c6 mit & dang hydrat, solvat hodc da

hinh tinh thé.

DAn xuit amin dang vong (1) c6 th dugc tdng hop bang céc phuong phap didu
ché ma s& duoc mo ta dudi diy. Luu y rang, cac din xuét amin dang vong (I) ndy thu
duoc bing céc phuong phép didu ché dudi day timg chét c6 thé dugc phan lap/tinh ché
bing cach da biét (vi du, chiét bing dung méi, tai két tinh vihoiic sic ky) va dugc
chuyén héa thanh céc mudi mong mudn bing cac phwong phép da biét hodic phuong
phap tuong tu khac. Khi dAn xuit amin dang vong (I) dugc thu & dang mudi, n6 c6 thé
dugc chuyén héa thanh dn xuét amin dang vong (I) hodc mot mudi mong mubn khéc

bang phuong phap da biét hodic phuong phap twong ty khac.

Trong cac phéan Ung riéng 1¢ cla cic phuong phap didu ché ma s& duge mo ta
duéi day, khi hop chét ban d4u chira nhém hydroxyl, nhoém amino hogc nhém carboxyl,
thi nhém bao vé c6 thé duge dua vao cac nhom nay. Hop chét mong mubn cé thé thu

dugc bang cach loai bé nhom bao v€ néu can sau khi phan Gng.

Ding 1am nhém bao vé ciia nhom hydroxyl, vi du, nhém trityl, nhém aralkyl co
tir 7 dén 10 nguyén t cacbon (vi du, nhém benzyl) hodc nhém silyl dugc thé (vi dy,
nhém trimetylsilyl, nhom trietylsilyl hoic nhom tert-butyldimetylsilyl) c6 thé dugc ké
dén.

Dung 1am nhém bao vé ctia nhém amino, vi dy, nhém alkylcacbonyl c6 tir 2 dén
6 nguyén tir cacbon (vi du, nhém axetyl), nhom benzoyl, nhom alkyloxycacbonyl co tur
2 dn 8 nguyén t¥ cacbon (vi du, nhém tert-butoxycacbonyl hodc nhom
benzyloxycacbonyl), nhém aralkyl c6 tir 7 dén 10 nguyén t& cacbon (vi du, nhém
benzyl) hodc nhém phtaloyl c6 thé dugc ké dén.
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Dung 1am nhém bao v€ cia nhom carboxyl, vi du, nhom alkyl c6 tur 1 dén 6
nguyén tir cacbon (vi dy, nhém metyl, nhom etyl hodc nhém tert-butyl) hodc nhom
aralkyl c6 tir 7 dén 10 nguyén tir cacbon (vi dy, nhém benzyl) c6 thé duogc ké dén.

Viéc loai bé nhém bao v¢é ma thay d6i tiy theo loai nhém bao vé, c6 thé duoc
thuyc hién theo phuong phép da biét (vi du theo tai liéu, Greene, T. W., "Greene's
Protective Groups in Organic Synthesis", Wiley-Interscience) hodc phwong phap tuong
tur khéc.

1. Didu ché hop chit (Ta):

1-1. Phwong phap didu ché hop chét (Ia-a):

Cong thuc 5
||?3 N Phan Gng ngung F|z3 |
N N tu aldol _N N
T et ) - D
N _CHj N N
To( 5 Bude 1 I
\Rz
(IT1A) (IV) (Ia-a)

trong d6 cac ky hi¢u tham chibu riéng 1¢ 12 giéng nhu dugc xé4c dinh & trén.
Buée 1

'qu chét (Ta-a), 1a din xuét amin dang vong (I) trong d6 A 13 nhém duge thé
hién bing cong thirc chung (Ila) c6 thé thu duoc, vi dy, bing phan tmg ngung tu aldol

ctia hop chit (IITA) va hop chét (IV) véi sy c6 mit cia bazo.

Hop chit (IIIA) va hop chét (IV) dugc st dung trong phan tmg ngung tu aldol,
12 c4c hop chét c6 ban trén thi trudng b thé dugc st dung truc tiép; tuy nhién, chiing
c6 thé duge téng hop, vi du, theo cac phuong phép didu ché ma s& dugc mo ta dudi day.

Bazo dugc st dung trong phan tmg ngung tu aldol, vi dy, c6 thé k& dén 1a lithi
diisopropylamit, kali tert-butoxit, natri hydrua, phenyl lithi hodc tert-butyl lithi.

Luong bazo dugc st dung trong phan Gng ngung ty aldol t6t hon 12 tir 0,5 dén
10 mol twrong @ng véi 1 mol hgp chit (TIA) va t5t hon nita Ia tir 0,8 dén 5 mol.
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Luong hop chit (IV) dugc st dung trong phén tng ngung tu aldol t6t hon 12 tir
0,5 dén 3 mol twong Gng v6i 1 mol hop chét (IITA) v t6t hon nita 12 tir 0,8 dén 1,5 mol.

Phén @mg ngung tu aldol thudng dugc thyc hién trong dung moi. Dung mdi ma
khong tc ché phan tng ndy dugc Iya chon thich hop. Dung lam dung méi, vi du,
hydrocacbon dugc halogen héa nhu diclometan, clorofom hodc 1,2-dicloetan; hodc ete
nhu tetrahydrofuran hodc 1,4-dioxan c6 thé duwoc k& dén. Dung méi hdn hop cia céc
dung mdi nay co thé dugc sir dung.

Trong phan Ung ngung tu aldol, nhiét dd phan g t6t hon 1a tir -78°C dén
100°C va tbt hon nita 1a tir -78°C dén 50°C.

Trong phan mg ngung tu aldol, thoi gian phan Gng thay dbi tuy theo céc didu
kién phan tmg, t5t hon 12 tir 5 phut dén 48 gidr va tét hon nita 1a tir 30 phut dén 24 gio.
1-2. Phuong phap diéu ché cac hop chat (Ta-b) va (Ia-c):

Cong thurc 6
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R3
I R
R3/N \N’\> Phan tng khir
O O Budce 3
(VA)
R3 . Phan Gng ngung Ffs'
llj R‘N tu aldol N R
R3” \G + H :N\> ' . F \O“ N:\>
N CH3 , N
hig o Budc 2
(0] O O. R2a
(II1A) av) (Ia-b)
Phén Gng Budc 4
axyl hoa

R3

' 1
N R\

R3/ N
UM
N
o O. R2b
(Ta-c)

trong d6 R* 13 nguyén ti hydro, R?® 12 nhom alkylcacbonyl ¢c6 tir 2 dén 5

nguyén tir cacbon, va cac ky hi¢u tham chiéu khac 1a giéng nhu dugc xé4c dinh & trén.
Budce 2

Hop chét (Ia-b), 1a din xuét amin dang vong (I) trong d6 A 1a nhém dugc thé
hién bing cong thirc chung (Ila) va R? 12 nguyén tt hydro ¢6 thé thu dugc vi dy, bing
phan (g ngung tu aldol gifta hop chét (IITA) va hop chét (IV) véi su c6 mit clia bazo.

Hop chét (IIIA) va hop chit (IV) dugc st dung trong phan tmg ngung tu aldol,
12 cac hop chit c6 ban trén thi trudong cb thd duge st dung truc tiép; tuy nhién, chung

c¢6 thé dugc tdng hop, vi dy, theo cac phuong phép diéu ché ma s& dugc md ta dudi day.
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Dung lam bazo dugc sit dung trong phan tng ngung tu aldol, vi du, lithi
diisopropylamit, kali tert-butoxit, natri hydrua, phenyl lithi hodc tert-butyl lithi c¢6 thé

duogc ké dén.

Luogng bazo dugc st dung trong phan tmg ngung tu aldol t6t hon 1a tir 0,5 dén
10 mol twong tmg véi 1 mol hop chét (IIIA) va tét hon nita 1a tir 0,8 dén 5 mol.

Luong hop chét (IV) dugc st dung trong phan tmg ngung tu aldol t6t hon 12 tir
0,5 dén 3 mol tuong tmg véi 1 mol hop chét (ITTA) va 5t hon nita 13 tir 0,8 dén 1,5 mol.

Phan tmg ngung tu aldol thudng dugc thyc hién trong dung mdi. Dung mdi ma
khong e ché phan tng nay dwogc lya chon thich hgp. Dung lam dung mdi, vi duy,
hydrocacbon dugc halogen héa nhu diclometan, clorofom ho#c 1,2-dicloetan; hodc ete
nhu tetrahydrofuran hodc 1,4-dioxan c6 thé dugc ké dén. Dung moi hdn hop clia cac
dung moi nay co thé dugc st dung.

Nhiét d6 phan g ctia phan Ung ngung tu aldol t6t hon 1a tir -78°C dén 100°C
va tbt hon nita 13 tir -78°C dén 50°C.

Thoi gian phan tng cia phan Gng ngung tu aldol thay dbi try theo cac diéu kién
phan tmg, t6t hon 1 tir 5 phit dén 48 gidr va tt hon nita 1a tir 30 phut dén 24 gid.

Budce 3

Hop chét (Ia-b) 1a din xuit amin dang vong (I) trong d6 A 13 nhém duge thé
hién bang cong thirc chung (Ila) va Rz_le‘l nguyén tir hydro, ¢6 thé thu dwoc bang phan
ting khtr ciia hop chét (VA).

Hop chét (VA) dugc sit dung trong phan ing khi co thé dugc tdng hop, vi dy,
theo phuong phap diéu ché ma s& duoc mo ta dudi day.

Dung lam chét khit duge st dung trong phan tng khi, vi du, lithi bohydrua,
natri bohydrua, diisobutyl nhdm hydrua, lithi nhém hydrua, lithi trietyl hydrua, natri
bis(2-metoxyetoxy) nhém hydrua hogc phirc chét boran c6 thé dugc ké dén.

Lugng chét khir dugc st dung trong phan tng khir tt hon 1a ti 0,5 dén 10 mol
tuong Gng véi 1 mol hop chét (VA) va t6t hon nfta 13 tir 0,8 dén 5 mol.
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Phén tng khir thudng dugc thyc hién trong dung moi. Dung mdi ma khong tc
ché phan tmg ndy dugc lya chon thich hgp. Dung lam dung moi, vi du, hydrocacbon
nhu octan, hexan, benzen hodc toluen; ete nhu tetrahydrofuran, 1,4-dioxan, ete etylen
glycol dimetyl hodc ete dietyl; hodc rugu nhu metanol, etanol hodc 2-propanol, ¢ thé

dugc k& dén. Dung mbi hdn hgp ciia cac dung mdi nay cb thé duoc sir dung.

Trong phan tmg khir, nhiét do phan Gng t5t hon 1a tir -78°C dén 150°C va tbt
hon nira 12 tir -78°C dén 100°C.

Trong phan Umg khir, thoi gian phan Gng thay dbi tuy theo cac diéu kién phan
(g, tét hon 1a tir 5 phit dén 72 gio, va tét hon nita Ia tir 30 phut dén 24 gid.

Budéc 4

Hop chét (Ia-c), 12 din xuit amin dang vong (I) trong d6 A 1a nhém dugc thé
hién bang cong thitc chung (Ila) va R? 12 nhém alkylcacbonyl c6 tir 2 dén 5 nguyén tir
cacbon, c6 thé thu dugc, vi dy, bang phan tng axyl hoa hop chét (Ia-b) st dung chét
axyl hoa nhu halogenua cia axit carboxylic ¢6 tir 2 dén 5 nguyén tir cacbon hodc
anhydrit axit cia axit carboxylic ¢6 tir 2 dén 5 nguyén tir cacbon véi sy ¢b mit cua
bazo.

Trong phan Gng axyl hoa, hop chét (Ta-b) va mudi ciia n6 c6 thé duge st dung.
Mudi dugc néu trong ban mé ta nay, vi du, c6 thé k& dén mubi gidng véi mubdi dugc
dung nhu dugc néu ¢ trén.

Dung lam bazo dugc st dyng trong phan Gng axyl hoa, vi du, pyridin,
trietylamin, diisopropyletylamin hodc N,N-dimetylaminopyridin c6 thé dugc ké dén.

Luong bazo dugc sit dung trong phan Ung axyl hoa t6t hon 12 tir 0,5 dén 10 mol

twong émg v&i 1 mol hop chit (Ia-b) va tét hon nita 1a tir 0,8 dén 5 mol.

Cac hop chit c6 ban trén thi trudng c6 thé dugc sir dung truc tiép lam chét axyl

héa st dung trong phan tng axyl héa.

Lugng chét axyl hoa dugc st dung trong phan tmg axyl héa t6t hon 1a tir 0,5 dén

10 mol twong tmg v6i 1 mol hop chét (Ta-b) va tot hon nira la tir 0,8 dén 5 mol.
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Phan g axyl héa thuong duge thuc hién trong dung mdi. Dung m6i ma khong
trc ché phan Gng nay dugc Iya chon thich hop. Dung 1am dung mdi, vi dy, amin thom
nhu pyridin; hydrocacbon dugc halogen héa nhu diclometan, clorofom hodc 1,2-
dicloetan; ete nhu tetrahydrofuran hodc 1,4-dioxan; hodc nitril béo nhu axetonitril hodc
propionitril cé thé dugc ké dén. Dung méi hdn hop clia cdc dung mdi ndy c6 thé duoc
st dung. Khi amin thom nhu pyridin vdu'cyc chon lam dung moi, phan tng axyl hoéa co

thé dugc thyc hién khi khong c6 mit bazo.

Nhiét @ phan Gng cta phan tng axyl héa t6t hon 14 tir -40°C dén 100°C va tét
hon nita 13 tir -20°C dén 80°C.

Thoi gian phan Gmg ciia phan Ung axyl héa thay dbi tiy theo céc diéu kién phan

ting, t6t hon 1a tix 5 phiit dén 72 gidr va t&t hon nita 1a tir 30 phut dén 24 gio.
1-3. Céc budc tao thanh mubi clia cac hop chét (Ia-a), (Ia-b) va (Ta-c):

Mubi duge dung ciia cic hop chét (Ta-a), (Ia-b) va (Ia-c) c6 thé thu duoc, vi dy,

bang céc phan g tao thanh mubi ctia hop chit (Ia-a), (Ta-b) hodc (Ta-c) véi axit.

Axit dugc st dung trong phan ung tao thanh mudi, vi dy, c6 thé ké dén 1a axit
v co nhu axit clohydric, axit sulfuric, axit phosphoric hodc axit bromhydric; hodc axit
hitu co nhu axit oxalic, axit malonic, axit xitric, axit fumaric, axit lactic, axit malic, axit
suxinic, axit tartric, axit axetic, axit trifloaxetic, axit maleic, axit gluconic, axit benzoic,
axit salixylic, axit xinafoic, axit pamoic, axit ascorbic, axit adipic, axit metansulfonic,

axit p-toluensulfonic hodc axit xinamic.

Phan trng tao thanh mudi thudng duge thuc hién trong dung mdi. Dung mdi ma
khong trc ché phan ing nay dugc Iya chon thich hop. Dung lam dung moi, vi du, ruou
béo nhu metanol, etanol ho#ic 2-propanol; ete nhu ete dietyl, tetrahydrofuran, 1,4-
dioxan hoic ete etylen glycol dimetyl; amit nhu N,N-dimetylformamit hodc N-
metylpyrolidon; sulfoxit nhu dimetyl sulfoxit; nitril béo nhu axetonitril hogc
propionitril; keton nhu axeton hogc 2-butanon; este nhu etyl axetat, metyl axetat hodc
n-butyl axetat; hodc nuéc co thé duqc_ké dén. Hdn hop ciia cic dung mdi ndy cd thé

duoc str dung.

2. Diéu ché hop chét (I1A)
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Cong thuc 7 .
Phan ing amin
| héa khir R3
0 R3 |
+ | - N
NpG R N \O
Budc 6 N-pe
(VIA) (VILA) (VIILA)
Phél?’ﬁné amin | gyge 5 Loainhém | Budc?
oa khu béo vé
R3 Phan tng axetyl s
N hoéa R
R3” \C 5N
N _CHs < R \O
Wof Budc 8 NH
(I A) (Ila-a)

trong d6 PG 12 nhém bao vé va céc ky hiéu tham chiéu khac 13 giéng nhur dugc
xac dinh & trén.

Budce 5

Hop chét (IIIA) c6 thé thu duwoc bing phin tng amin héa khir gita hop chét
(VIA) trong d6 PG 12 nhém axetyl va hop chit (VIIA).

Céc hop chét c6 ban trén thi trudng c6 thé dwoc st dung truc tiép 1am hop chét
(VIA) va hop chét (VIIA) sir dung trong phan tmg amin hoa kh.

Phén (g amin héa khir c6 thé dugc thuc hién bang phuong phap da biét (vi du
theo tai liéu, Journal of Organic Chemistry, tip 68, trang 770-779, 2003) hodc phuong
phép tuong tu khéc.

Budc 6

Hop chét (VIIIA) c6 thé thu dugc bing phan tng amin hoéa khir gifta hop chit
(VIA) va hop chit (VIIA).

Céc hop chét c6 ban trén thi truong cb thé dugc st dung truc tiép lam hop chét

(VIA) va hop chét (VIIA) sir dung trong phan tmg amin hoa khur.
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Phan tmg amin héa khir c6 thé dugc thuc hién theo phuong phap da biét (vi du
theo tai liéu, Journal of Organic Chemistry, tdp 68, trang 770-779, 2003) hodc phuong
phap tuong tur khéc.

Budce 7

Hop chét (Ila-a) c6 thé thu dugc bing su loai nhém bao vé cua hgp chét (VIIIA).

Viéc loai bé nhém bao v¢ thay dbi tiy theo loai nhém bao vé, c6 thé duoc thuc
hién theo phuwong phép da biét (vi du theo tai liéu, Greene, T. W., "Greene's Protective

Groups in Organic Synthesis", Wiley-Interscience) hodic phuwong phép twong tu khac.
Buéce 8
Hop chét (IIIA) c6 thé thu dugc bang phan tng axetyl héa hop chét (Ila-a).

Phan Gng axetyl hda co thé dugc thuc hién theo phuong phap da biét (vi du theo
tai lidu, Greene, T. W., "Greene's Protective Groups in Organic Synthesis", Wiley-

Interscience) hodc phuong phép twong ty khac.

3. Diéu ché hop chat (IV)

Cong thuc 8
Rl-L
(LD
Phan g alkyl
HN .
H \7\> hoéa
o) Budc 11
Rl-L (XD)
(LD
Phan tGng alkyl " Phan Umg formyl g1
hoa . héa N
HN N \
k\/\> L\/\> ] H\H/L\/N>
N Budc 9 N Budce 10 i
(IX) X) - Iv)

trong d6 L 14 nhém doi chuyén va cac ky hiéu tham chiéu riéng 1¢ khéc 1a gidng

nhu duoc xac dinh & trén.

Budc 9
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Hop chéit (X) ¢6 thé thu dugc bing sy loai proton cla hop chét (IX) bing bazo,
tiép theo 12 phan tmg alkyl h6a véi chat phan img alkyl hoa (LI).

Hop chét c6 ban trén thi trromg ¢6 thé duge st dung tryc tiép 1am hop chit (IX)
str dung trong phan tng alkyl hoa.

Ding 1am bazo dugc st dung trong phan tng alkyl héa, vi du, c6 thé ké dén 13
kim loai kiém hydrua nhu natri hydrua hodic kali hydrua; hodc butyllithi nhu n-
butyllithi, sec-butyllithi ho#c tert-butyllithi.

Lugng bazo dugc st dung trong phan ung alkyl héa t6t hon 1a tir 0,5 dén 3 mol

tuwong Gng v6i 1 mol hop chét (IX) va t&t hon nita 1a tir 0,8 dén 2 mol.

Hop chét c6 ban trén thi trudng c6 thé duoc sir dung truc tiép 1am chét phan ting
alkyl hoa (LI) st dung trong phan tng alkyl hoa.

Luong chét phan Gng alkyl héa (LI) dugc st dung trong phan tng alkyl hoa t6t
hon 12 tir 0,5 dén 10 mol twong tmg v6i 1 mol hop chét (IX) va tét hon nira 14 tir 0,8
dén 5 mol.

Phén tmg alkyl héa thuong dugc thuc hién trong dung méi. Dung m6i ma khong
trc ché phan tmg nay dugc lya chon thich hgp. Dung lam dung moi, vi dy, ete nhu
tetrahydrofuran ho3c 1,4-dioxan; amit nhu N,N-dimetylformamit hodc N-
metylpyrolidon; hogc nitril béo nhu axetonitril hodc propionitril, co thé dugc ké dén.

Hdn hop cia cac dung méi ndy co6 thé duge sir dung.

Trong phan tmg alkyl héa, nhiét d6 phan tmg tét hon Ia tir -20°C dén 150°C va
t6t hon nita 13 tir 0°C dén 100°C.

Trong phan ung alkyl hoa, thoi gian phén tng thay dbi thy theo cac didu kién
phan tmg, tét hon 1a tir 5 phiit dén 72 gid va tbt hon nita 12 tir 30 phut dén 48 gid.

Budc 10

Hop chat (IV) c6 thé thu dugc bang sy loai proton cua hop chét (X) véi bazo,

tiép theo 1 phan tmg formyl héa véi chét phan g dua nhom formyl vao.
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Hop chét c6 ban trén thi trudng c6 thé dwoc sit dung truc tiép 1am hop chét (X)
st dung trong phan tng formyl héa; tuy nhién, hop chét (X) c6 thé dugc tbng hop, vi

du, theo phuong phép didu ché & trén.

Ding 1am bazo duge st dung trong phan tng formyl héa, vi dy, n-butyllithi,

sec-butyllithi hogic tert-butyllithi c6 thé dugc ké dén.

Luong bazo dugce st dung trong phan tng formyl hoa t6t hon 14 tir 0,5 dén 3

mol twong g v4i 1 mol hop chit (X) va tbt hon nita 1a tix 0,8 dén 2 mol.

Dung 1am chit phan tng dwa nhém formyl vao dugc st dung trong phén g
formyl hoa, vi dy, N,N-dimetylformamit c6 thé duoc ké dén. Hop chit c6 ban trén thi
trudmg c6 thé duge st dung truc tiép 1am N,N-dimetylformamit.

Luong chit phan Gmg dwa nhém formyl vao dugc sir dyng trong phan ung
formyl hoa t6t hon 1a tir 0,5 dén 3 mol twong tmg v&i 1 mol hop chit (X) va t6t hon
nita 1a tir 0,8 dén 2 mol.

Phén umg formyl héa thudng dugc thuc hién trong dung mdi. Dung mdi ma
khong trc ché phan tng nay dugc lya chon thich hgp. Dung lam dung moi, vi duy,
hydrocacbon béo nhu heptan hodc hexan; hoic ete nhu tetrahydrofuran, ete dietyl hodc
1,4-dioxan c6 thé dugc ké dén. Hon hop cuia cac dung mdi nay c6 thé duoc sir dung.

Trong qua trinh loai proton ctia phan Gng formyl héa, nhiét d6 phan Gng t6t hon
13 tir -100°C dén 0°C va t6t hon nita 13 tir -80°C dén -20°C. Trong qué trinh formyl héa
ctia phan tmg formyl héa, nhiét do phan tmg t5t hon 1a tix -20°C dén 150°C va t6t hon
nita 1 tir 0°C dén 100°C.

Trong phan tmg formyl hoa, thoi gian phén Gng thay dbi tiy theo cac diéu kién
phan Gng, t5t hon 12 tir 5 phut dén 72 gidr va t6t hon nta 1a tir 30 phut dén 48 gio.

Buéc 11

Hop chéit (IV) c6 thé thu dugc bing su loai proton cta hop chét (XI) véi bazo,
tiép theo 12 phan tmg alkyl héa vé6i chat phan g alkyl héa (LI).

Hop chét c6 ban trén thi truong c6 thé dugc st dung truc tiép 1am hop chét (XI)

str dung trong phan tng alkyl hoa.
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Bazo dugc st dung trong phan tng alkyl héa, vi duy, ¢6 thé dugc ké dén 13 kim
loai cacbonat nhu natri cacbonat, kali cacbonat hodc xesi cacbonat; hodc kim loai kiém

hydroxit nhu natri hydroxit ho#c kali hydroxit.

Luong bazo duge st dung trong phan tng alkyl héa tt hon 12 tix 0,5 dén 3 mol
twong tng v6i 1 mol hop chit (XI) va tét hon nita 13 tir 0,8 dén 2 mol.

Hop chét ¢6 ban trén thi trudng c6 thd dugc st dung truc tiép 1am chat phan ting
alkyl hoa (LI) sir dung trong phan tng alkyl héa.

Luong chit phan tng alkyl héa (LI) dugc sir dung trong phéan (mg alkyl héa tbt
hon 13 tir 0,5 dén 3 mol twong tng v6i 1 mol hop chit (XI) va 6t hon nita 13 tir 0,8 dén
2 mol.

Phan g alkyl héa thuong dugc thuc hién trong dung méi. Dung mo6i ma khéng
trc ché phan tmg nay dugc lya chon thich hop. Dung lam dung mdi, vi dy, ete nhu
tetrahydrofuran hodc 1,4-dioxan; amit nhu N,N-dimetylformamit hodc N-
metylpyrolidon; ho#c nitril béo nhu axetonitril hogdc propionitril c6 thé dugc ké dén.

Hn hop cia cac dung mdi ndy c6 thé dugce st dung.

Trong phan tng alkyl héa, nhiét do phan ung t6t hon 1 tir -20°C dén 150°C va
tét hon nita 12 tir 0°C dén 100°C.

Trong phan tng alkyl hoa, thoi gian phan (mg thay dbi tuy theo cac diéu kién
phén tmg, t5t hon 13 tir 5 phut dén 72 gi va tdt hon nita 1a tir 30 phut dén 48 gio.

4. Diéu ché hop chit (VA):

4-1. Phuong phap didu ché hop chit (VA):

Cong thuc 9
3 3

E o Phan ting oxy E »

- b hoéa - N
R3 N N R3 N N
T - Oy

0O O. - Budc 12 O O
(Ia-b) (VA)

trong d6 céc ky hiéu tham chibu riéng 1& 13 gibng nhu dugc x4c dinh & trén.
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Budce 12

Hop chit (VA) c6 thé thu dugc bang phan tmg oxy hoéa hgp chit (Ia-b).

Hop chét (Ia-b) dugc st dung trong phan ing oxy hoa cb thé dugc tong hop
theo phwong phép diéu ché & trén.

Chét oxy hoa dugc st dung trong phan ung oxy hoéa, vi du, co thé ké dén 1a
mangan dioxit, luu huynh trioxit-pyridin, dimetyl sulfoxit duoc hoat hoa hodc chét

phan ing Dess-Martin.

Luong chét oxy héa duge st dung trong phén tng oxy héa t6t hon 13 tir 0,5 dén
50 mol tvong tng v&i 1 mol hop chat (Ta-b) va tt hon nita 13 tir 0,8 dén 35 mol.

Phan tng oxy hoa thuong dugc thyc hién trong dung mdi. Dung m6i ma khong
trc ché phan tng nay dwoc lya chon thich hgp. Dung l1am dung mdi, vi dy, amin thom
nhu pyridin; hydrocacbon dugc halogen héa nhu diclometan, clorofom hodc 1,2-
dicloetan; ete nhu tetrahydrofuran hodc 1,4-dioxan; hodc nitril béo nhu axetonitril hodc
propionitril ¢6 thé dugc ké dén. Hon hop ciia cac dung moi nay cd thé dugc str dung.

Trong phan Gng oxy hoa, nhiét do phan tng t5t hon 1 tir -78°C dén 100°C va
t6t hon nita 14 tir -78°C dén 40°C.

Trong phan Gng oxy hoa, thoi gian phan Ung thay dbi ty theo céc diéu kién
phan tng, t6t hon 1a tir 5 phut dén 72 gid, va tot hon nita 13 tir 30 phit dén 48 gio.

4-2. Phuong phéap didu ché hop chit (VA):

Cong thuc 10
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RI-L
(LI)

HN 9 Il J
=0 :N\> Phan tng alkyl héa

o Budce 14
(XIII)
Rl '?3 Phén tng
R1\N \ Phan tng este Péa ‘N/\> Ra/N ngung tu
L\/N> - R4O\H/L\ N + N\H/CH3
Budéce 13 o 0 Budce 15
X) (XID) (IIIA)
R3
| 1
_N R\N
R3
O O
(VA)

trong d6 R* 1a nhém alkyl c6 tir 1 dén 6 nguyén tir cacbon hodc nhém aralkyl c6
tr 7 dén 10 nguyén tit cacbon; vi du, nhém metyl, nhém etyl, nhom n-propyl, nhom n-
butyl hoic nhém benzyl c6 thé dugc ké dén; va cac ky hiéu tham chiéu khéc 13 gibng

nhu dugc xac dinh & trén.
Budce 13

Hop chét (XII) ¢6 thé thu dugc bing phan g este héa ctia hop chét (X) véi

chit phan ing dwa nhom este vao véi sy c6 mit cia bazo.

Hop chét c6 ban trén thi treong co thé duge st dung truc tiép 1am hop chét (X)
stt dung trong phan tmg este héa; tuy nhién, hop chit (X) c¢6 thé duogc téng hop, vi du,
theo phuong phap didu ché & trén.

Bazo dugc sit dung trong phéan tmg este hoéa, vi du, c6 thé k& dén 13 amin thom
nhu pyridin hodc lutidin; hodc amin bac ba nhu trietylamin, triisopropylamin,
tributylamin, xyclohexyldimetylamin, 4-dimetylaminopyridin, N,N-dimetylanilin, N-
metylpiperidin, N-metylpyrolidin, N-metylmorpholin hodc diisopropyletylamin
(DIEA).
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Luong bazo dugc st dung trong phan Ung este hoa t6t hon 1a tir 0,5 dén 10 mol

tuwong Gng véi 1 mol hop chit (X) va tét hon nita 13 tir 0,8 dén 5 mol.

Chét phan tng dua nhém este vao dugc sir dung trong phén ting este hoa, vi du,
14 este cuia axit formic dugc halogen héa nhu etyl clorofomat c6 thé dwoc ké dén. Hop

chét c6 ban trén thi truong c6 thé duoc st dung truc tiép 1am etyl clorofomat.

Lugng chét phan ing dwa nhém este vao dugc st dung trong phén mg este hoa
t6t hon 12 tir 0,5 dén 3 mol twong tng v6i 1 mol hop chit (X) va tét hon nita 1a t 0,8

dén 2 mol.

Phan tng este héa thudng dugce thuc hién trong dung méi. Dung m6i ma khong
trc ché phan tng nay dwgc lya chon thich hgp. Dung lam dung moéi, vi du, ete nhu
tetrahydrofuran hodc 1,4-dioxan; amit nhu N,N-dimetylformamit hodc N-
metylpyrolidon; hogc nitril béo nhu axetonitril hodc propionitril c6 thé dugc ké dén.
Hbn hop ciia cac dung méi nay c6 thé dugc sir dung.

Trong phén g este hoa, nhiét d§ phan tng t6t hon 12 tir -20°C dén 150°C va
t6t hon nira Ia tir 0°C dén 100°C.

Trong phan Ung este hoa, thoi gian phan Gng thay dbi tuy theo cac diéu kién
phan tmg, tét hon 14 tir 5 phitt dén 72 gid va tt hon nita 1a tir 30 phit dén 48 gid.

Buéc 14

Hop chét (XII) c6 thé thu dugc bing su loai proton ctia hgp chét (XIII) véi bazo,
tiép theo la phan tmg alkyl héa véi chit phan img alkyl hoa (L),

Hop chit c6 ban trén thi trudng cd thé dugc st dung truc tiép 1am hop chét
(XIII) st dung trong phan ng alkyl hoa.

Bazo dugc sir dung trong phan tng alkyl héa, vi dy, c6 thé dugc ké dén 13 kim
loai cacbonat nhu natri cacbonat, kali cacbonat hodc xesi cacbonat; hodc kim loai kiém

hydroxit nhu natri hydroxit hodc kali hydroxit.

Lugng bazo dugc st dung trong phéan Gng alkyl hoa t5t hon 14 tir 0,5 dén 3 mol

tuong Gng véi 1 mol hop chét (XIII) va t6t hon nta 13 tir 0,8 dén 2 mol.
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Hop chét c6 ban trén thi trudng ¢6 thé dugc st dung truc tiép 1am chét phan tmg

alkyl héa (LI) dugc st dung trong phan ting alkyl hoa.

Luong chit phan tng alkyl héa (LI) dugc sir dung trong phan tng alkyl héa t6t
hon 12 tir 0,5 dén 3 mol twong tng v6i 1 mol hop chat (XIIT) va tdt hon nita 1a tir 0,8

dén 2 mol.

Phan tng alkyl héa thudng duge thuc hién trong dung méi. Dung m6i ma khong
trc ché phan tng nay dugc lya chon thich hgp. Dung lam dung mdi, vi du, ete nhu
tetrahydrofuran hodc 1,4-dioxan; amit nhu N,N-dimetylformamit hodc N-
metylpyrolidon; hodc nitril béo nhu axetonitril hodc propionitril ¢6 thé duoc ké dén.

Han hop cta cac dung mdi nay cb thé dugc sit dung.

Trong phan tng alkyl héa, nhiét d6 phan g tét hon 1a tir -20°C dén 150°C va
t6t hon nita 1a tir 0°C dén 100°C.

Trong phan tmg alkyl héa, thoi gian phan tmg thay ddi tily theo céc diu kién
phan tng, tét hon 1a tir 5 phut dén 72 gio va tt hon nita 1a tir 30 phut dén 48 gid.

Buéc 15

Hop chit (VA) ¢6 thé thu dugc bing phan tmg ngung tu giita hop chét (XII) va
hop chat (IIIA) véi sy c6 mit cia bazo.

Céc hop chét c6 ban trén thi trudng cb thé duge st dung truc tiép 1am hop chét
(XII) va hop chét (IIIA) dugc st dung trong phan ng ngung ty; tuy nhién, hop chét
(XII) va hop chét (ITTA) ¢6 thé dugc tdng hop, vi dy, theo phuong phép didu ché & trén.

Bazo dugc st dung trong phan Gng ngung tu, vi du, ¢ thé dugc ké dén 12 lithi
diisopropylamit, kali tert-butoxit, natri hydrua, phenyl lithi hodc tert-butyl lithi.

Luong bazo dugc st dung trong phan img ngung tu t6t hon 12 tix 0,5 dén 10 mol
twong tmg v6i 1 mol hgp chét (IMA) va tbt hon nita 1a tir 0,8 dén 5 mol.

Luong hop chét (XII) dugc st dung trong phan ing ngung tu t6t hon 13 tr 0,5
dén 3 mol tuong tmg v6i 1 mol hop chét (ITTA) v tét hon nita 12 tir 0,8 dén 1,5 mol.

Phén g ngung tu thudng dugc thuc hién trong dung mo6i. Dung mo6i ma khong

trc ché phan tmg ndy dugc lua chon thich hop. Dung mdi, vi dy, c6 thé dugc ké dén 1a

-20-



29378

hydrocacbon dugc halogen hoa nhu diclometan, clorofom hodc 1,2-dicloetan; hodc ete
nhu tetrahydrofuran hojc 1,4-dioxan. Hén hop cia cac dung mdi ndy c6 thé duoc st

dung.

Trong phan ¢ng ngung tu, nhiét do phan tmg t&t hon 14 tir -78°C dén 100°C va
t6t hon nita 13 tir -78°C dén 50°C.

Trong phan Gng ngung tu, thoi gian phan Umg thay dbi tuy theo céc diéu kién
phan (g, t6t hon 1 tir 5 phut dén 48 git va t6t hon nita 1a tir 30 phut dén 24 gio.

4-3. Céc phuong phép diu ché hop chét (VA):

Cong thuc 11

- Phan Gng thiy ]!
N phin °N RO oM Phan (mg ngung tu
R“O\”/L\/\> - MO\”/L\/N\> + Y OY -
N . 0 O
o Bude 16 ol Buéc 17
(XII) | (XIV) XV)
R s Phan ng amit R®
N/\> 0 hoa N R’
R0 X _N 3”7 °N
WN R @ - K \O\IWL\}
o 0 NH Buée 18
0 O
(XVI) (Ila-a)

(VA)

trong d6 M 1a nguyén tir hydro hoéc kim loai kidm; kim loai kiém, vi du, c6 thé
dugc ké dén 1a lithi hodic natri; va cac ky hiéu tham chidu khéc 13 gidng nhu dugc x4c
dinh & trén.

Budc 16

Hop chit (XIV) ¢6 thé thu dugc bang phan g thiy phan hop chét (XII).

Hop chét c6 ban trén thi trudng c6 thé duoc st dung tryc tiép 1am hop chét (XII)
dugc sit dung trong phan ung thily phén; tuy nhién, hop chit (XII) c6 thé dugc tdng
hop, vi du, theo phuong phéap diéu ché & trén.

Bazo dugc sir dung trong phan tmg thiy phén, vi du, c6 thé dugc ké dén 14 lithi

hydroxit, kali hydroxit hodc natri hydroxit.
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Luong bazo dugc st dung trong phan tng thity phan t6t hon 12 tir 0,5 dén 3 mol
twong tng v6i 1 mol hop chit (XII) va tét hon nita 1a tir 0,8 dén 2 mol.

Phan Umg thiy phan thuong dugc thuc hién trong dung moi. Dung moi ma
khong trc ché phan Gng nay dugc lya chon thich hop. Dung moi, vi du, ¢6 thé dugc Kké
dén 14 rugu béo nhu metanol, etanol hodc propanol; hodc nudc. Hdn hop cia cac dung
modi nay c6 thé duge st dung.

Trong phan ¢ng thiy phan, nhiét do phan tmg t6t hon 1a tir -20°C dén 150°C va
t6t hon nta 14 tir 0°C dén 100°C.

Trong phan (ng thiy phén, thoi gian phan Ung thay ddi tuy theo cac diéu kién
phan g, t6t hon 1a tir 5 phit dén 72 gidr va tét hon nita 1a tir 30 phut dén 48 gid.

Buéce 17

Hop chit (XVI) c6 thé thu dugc bing phan tmg ngung tu giita hop chét (XIV)
va hop chét (XV) véi su c6 mit clia bazo, cacbonyldiimidazol va mudi magie.

Phan Gng ngung tu néu trén co thé dugc thuc hién bang phuong phap da biét (vi
du theo tai liéu, ACS Medicinal Chemistry Letters, tdp 2, trang 171-176, 2011) hodc
phuong phap tuong tu khac.
Buéce 18

Hop chit (VA) c6 thé thu dugc bing phan timg amit héa giita hop chét (XVI) va
hop chét (Ia-a).

Céc hop chét c6 béan trén thi trudng cd thé duoc sir dung truc tiép 1am hop chét
(XVI) va hgp chét (ITa-a) dugc st dung trong phan (mg amit héa; tuy nhién, cdc hop
chit nay c6 thé dugc tdng hop, vi du, theo phuong phap didu ché & trén.

Luong hop chét (Ila-a) dugc st dung trong phan (mg amit héa t5t hon 13 tir 0,5
dén 3 mol twong tmg v6i 1 mol hop chit (XVI) va tét hon nita 1 tir 0,8 dén 1,5 mol.

Phén tng amit héa thudng duge thuc hién trong dung méi. Dung m6i ma khong
trc ché phan g nay dugc lua chon thich hop. Dung moi, vi du, cé thé duogc Kké _dén la

hydrocacbon thom nhu toluen, clobenzen ho#ic xylen; ete nhu tetrahydrofuran hodc
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1,4-dioxan; amit nhu N,N-dimetylformamit hogc N-metylpyrolidon; hodc nitril béo

nhu axetonitril hodc propionitril. Hon hop ctia cac dung mdi nay c6 thé duoc str dung.

Trong phan (ng amit héa, nhiét d§ phan tng t6t hon 1a tir -20°C dén 200°C va
t6t hon nira 12 tir 0°C dén 150°C.

Trong phan (ng amit hoa, thoi gian phan tng thay d6i tuy theo céc didu kién

phan tng, t6t hon 13 tir 5 phit dén 72 gid va tét hon nita 1a tir 30 phit dén 48 gio.
5. Diéu ché hop chét (Ib)
5-1. Phuong phap diéu ché hop chit (Ib-a)

Cong thuc 12

Phén Gng
R? R ngung tu aldol R® R1
N N _N N
RGNy “m*\} R N
n \([3]/ o Budce 19 n O O
(IIIB) (Iv) (Ib-a)

trong d6 cac ky hi¢u tham chiéu riéng 16 12 gidng nhu duge x4c dinh & trén.
Buée 19

Hop chét (Ib-a) 13 din xuét amin dang vong (I) trong d6 A 1a nhém duge thé
hién bing cdng thirc chung (IIb), c6 thé thu duoc, vi dy, bing phan tmg ngung tu aldol
gitta hop chét (IIIB) va hop chat (IV) véi sy c6 mit clia bazo.

Céc hop chét co ban trén thi trudng c6 thé dugc st dung truc tiép 1am hop chét
(IIIB) va hop chét (IV) dugc sk dung trong phan Gng ngung tu aldol; tuy nhién, hop
chit (IIIB) c6 thé dugc tdng hop, vi dy, theo phuong phap didu ché ma s& dugc mo ta
du6i day va hop chét (IV) c6 thé dugc tong hop theo phuong phép diéu ché & trén.

Bazo dugc sit dung trong phan tmg ngung tu aldol, vi dy, c6 thé duogc ké dén 1a
lithi diisopropylamit, kali tert-butoxit, natri hydrua, phenyl lithi hodc tert-butyl lithi.

Lugng bazo dugce st dung trong phan ing ngung tu aldol t6t hon 1a tir 0,5 dén
10 mol twong tmg véi 1 mol hgp chét (IIB) va tét hon nita Ia tir 0,8 dén 5 mol.
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Lugng hop chit (IV) duge st dung trong phan ing ngung tu aldol t&t hon 12 tir
0,5 dén 3 mol twong tmg véi 1 mol hop chét (IIB) va t5t hon nita 12 tir 0,8 dén 1,5 mol.

Phén tmg ngung tu aldol thudng dugc thuc hién trong dung méi. Dung moi ma
khong e ché phan tng ndy dugc lya chon thich hgp. Dung méi, vi du, c6 thé duogc ké
dén 1a hydrocacbon dugc halogen héa nhu diclometan, clorofom hodc 1,2-dicloetan;
hoic ete nhu tetrahydrofuran hodc 1,4-dioxan. Hobn hop cua cac dung méi nay cé thé
dugc st dung.

Nhiét d6 phan Gng cla phan ing ngung tu aldol t5t hon 1a tir -78°C dén 100°C
va t6t hon nita 12 tir -78°C dén 50°C.

Thoi gian phan ing cua phan Gng ngung ty aldol thay dbi thy theo cac didu kién
phan tmg, t6t hon 13 tir 5 phut dén 48 gid va bt hon nita 1a tir 30 phut dén 24 gio.
5-2. Phuong phap didu ché cac hop chét (Ib-b) va (Ib-c)

Cong thirc 13
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Phéan tng
- ung tu aldol
N’\> ngung tu aldo

Phén tng khtr

Budéce 21

3
7
— R3 N \/\>
( N
z n
Budc 20 o) O~Rza

(I b-b)

Phén Ung

axyl hoa Bute 22

3
NP,
( N
n
O O. R2b

(I b—c)

trong do6 cac ky hi¢u tham chiéu riéng 1¢ 13 gidng nhu duoc xac dinh & trén.

Budce 20

Hop chét (Ib-b), 1a din xuét amin dang vong (I) trong d6 A 1a nhém dugc thé

hién bang cong thirc chung (IIb) va R? 1a nguyén tir hydro, c6 th8 thu dugc, vi du, bing

phén tng ngung tu aldol gifta hop chét (I1IB) va hop chét (IV) véi su c6 miit clia bazo.

Céac hop chét c6 ban trén thi trudng c6 thé dugc sir dung truc tiép 1am hop chét

(IIIB) va hep chét (IV) dugc st dung trong phan ng ngung tu aldol; tuy nhién, hop

chét (I1IB) ¢c6 thé duoc téng hop, vi dy, theo phuong phap didu ché ma s& dugc mo ta

du6i day va hop chit (IV) c6 thé dugc tdng hop, vi dy, theo phuong phép diéu ché &

trén.

Bazo dugc st dung trong phan tng ngung tu aldol, vi dy, c6 thé dugc ké dén 1a

lithi diisopropylamit, kali tert-butoxit, natri hydrua, phenyl lithi hodc tert-butyl lithi.
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Luong bazo dugc st dung trong phan Uing ngung tu aldol t6t hon 13 ti 0,5 dén

10 mol twong tng v6i 1 mol hop chét (IIIB) va t6t hon nita 13 tir 0,8 dén 5 mol.

Luong hop chit (IV) duge sir dung trong phén (mg ngung tu aldol t6t hon 1a tir
0,5 dén 3 mol twong tng v6i 1 mol hop chét (IIIB) va t6t hon nita 13 tir 0,8 dén 1,5 mol.

Phéan tng ngung tu aldol thuong dugc thuc hién trong dung mdi. Dung m6i ma
khong uc ché phan g nay dugc lya chon thich hop. Dung moéi, vi duy, ¢ thé duogc ké
dén 13 hydrocacbon dugc halogen héa nhu diclometan, clorofom hodc 1,2-dicloetan;
hodc ete nhu tetrahydrofuran hoic 1,4-dioxan. Hon hop cua cac dung méi nay c6 thé
duogc st dung.

Nhiét d6 phan ting cia phan ng ngung tu aldol t6t hon 1a tir -78°C dén 100°C
va tt hon nita 12 tir -78°C dén 50°C.

Thoi gian phan Gng clia phan ng ngung tu aldol thay dbi tiry theo céc diéu kién
phan tng, tdt hon 1a tir 5 phit dén 48 giy va t6t hon nita 1a tir 30 phut dén 24 gio.

Budc 21

Hop chit (Ib-b), 12 din xuét amin dang vong (I) trong d6 A 13 nhém dugc thé
hién bing cong thirc chung (IIb) va R? 14 nguyén ti hydro c6 thé thu dwgc bang phan
tng khir ciia hop chét (VB).

Hop chét (VB) dugc st dung trong phan tng khir c6 thé dugc téng hop, vi du,
theo phuong phdp ma s€ dugc mo ta dudi day.

Chét khir dugc str dung trong phéan tmg khir, vi du, c6 thé duoc ké dén 1a lithi
bohydrua, natri bohydrua, diisobutyl nhém hydrua, lithi nhém hydrua, lithi trietyl
hydrua, natri bis(2-metoxyetoxy) nhdm hydrua hodc phirc chit boran.

Luong chat khir dugc sit dung trong phan tmg khi t6t hon 13 tir 0,5 dén 10 mol
tuwong g véi 1 mol hgp chit (VB) va tt hon nita 13 tir 0,8 dén 5 mol.

Phan Gng khir thuong dugc thyc hién trong dung moi. Dung mé6i ma khoéng trc
ché phan (g nay dugc lua chon thich hop. Dung moi, vi du, co thé duoc ké dén 13

hydrocacbon nhu octan, hexan, benzen hodc toluen; ete nhu tetrahydrofuran, 1,4-
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dioxan, ete etylen glycol dimetyl hodc ete dietyl; hodc rwou nhu metanol, etanol hodc

2-propanol. Hén hop ciia cac dung moi ndy co thé dugc sir dung.

Nhiét d6 phan tmg ctia phan tng khir t6t hon 1a tir -78°C dén 150°C va tdt hon
nira 13 tir -78°C dén 100°C.

Thoi gian phan ng cuia phan Gng khir thay dbi ty theo cac diéu kién phén tng,
t6t hon 14 tir 5 phtt dén 72 gid va tét hon nita 13 tir 30 phut dén 24 gio.

Buéce 22

Hop chét (Ib-c) 1 din xuét amin dang vong (I) trong d6 A 13 nhém duge thé
hién bang cong thirc chung (IIb) va R? 1a nhém alkylcacbonyl c6 tir 2 dén 5 nguyén tir
cacbon c6 thé thu dugc, vi dy, bang phan @ng axyl héa ciia hop chét (Ib-b) véi chat
axyl hoa nhu halogenua clia axit carboxylic ¢ tir 2 dén 5 nguyén tir cacbon hodc

anhydrit ctia axit vdi sy c6 mét clia bazo.

Trong phan ung axyl héa, hgp chat (Ib-b) va mudi cia n6 c6 thé dugc st dung.
Mudi néu trong ban mo ta nay, vi du, c6 thé dugc ké dén mudi giong v6i muoi dugc

dung nhu dugce néu & trén.

Bazo duogc sit dung trong phan Gng axyl héa, vi dy, ¢ thé dugc ké dén 1a

pyridin, trietylamin, diisopropyletylamin hodc N,N-dimetylaminopyridin.

Luogng bazo dugce st dung trong phan tng axyl hoa t6t hon 1a tir 0,5 dén 10 mol

twong tng v6i 1 mol hop chét (Ib-b) va t6t hon nita 1a tix 0,8 dén 5 mol.

Hop chét c6 ban trén thi trudng c6 thé dugc st dung truc tiép 1am chét axyl héa

duoc st dung trong phan tng axyl hoa.

Luong chét axyl héa dugc st dung trong phan tng axyl hoa t6t hon 1a tir 0,5 dén

10 mol twong ting v6i 1 mol hop chit (Ib-b) va t6t hon nita 1a tir 0,8 dén 5 mol.

Phan Gng axyl héa thuong dugc thuc hién trong dung mo6i. Dung mdi ma khong
tre ché phan g nay dugc lya chon thich hgp. Dung mdi, vi du, ¢6 thé dugc ké dén Ia
amin thom nhu pyridin; hydrocacbon dugc halogen héa nhu diclometan, clorofom
hodc 1,2-dicloetan; ete nhu tetrahydrofuran hodc 1,4-dioxan; hodc nitril béo nhu

axetonitril hodc propionitril. Hén hgp cia cac dung moi nay c6 thé duoc str dung. Khi
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amin thom nhu pyridin dugc chon lam dung mo6i, thi phan Ung axyl héa c6 thé duoc

thue hién khi khdng c6 mit bazo.

Nhiét do phan tmg cla phan émg axyl hoa tét hon 1a tir -40°C dén 100°C va tbt
hon nira 12 tir -20°C dén 80°C.

Thoi gian phén Gng clia phan ung axyl hoéa thay dbi tiry theo céc diéu kién phan

{mg, t6t hon 13 tir 5 phut dén 72 gi va tét hon nita 1 tir 30 phut dén 24 gid.
5-3. C4c budc tao thanh mubi ctia cac hop chét (Ib-a), (Ib-b) va (Ib-c)

Mubi duoc dung ciia cac hop chat (Ib-a), (Ib-b) va (Ib-c) c6 thé thu duoc, vi du,
bing cac phan Gng tao thanh mudi cta hop chit (Ib-a), (Ib-b) hodc (Ib-c) vdi axit.

Axit dugc st dung trong phan ng tao thanh mubi, vi dy, c6 thé duoc ké dén 1a
axit vd co nhu axit clohydric, axit sulfuric, axit phosphoric hodc axit bromhydric; hodc
axit hitu co nhu axit oxalic, axit malonic, axit xitric, axit fumaric, axit lactic, axit malic,
axit suxinic, axit tartric, axit axetic, axit trifloaxetic, axit maleic, axit gluconic, axit
benzoic, axit salixylic, axit xinafoic, axit pamoic, axit ascorbic, axit adipic, axit

metansulfonic, axit p-toluensulfonic ho3c axit xinamic.

Phan Gng tao thanh mudi thudng duge thyuc hién trong dung moi. Dung mdi ma
khong e ché phan ting nay dugc lya chon thich hgp. Dung méi, vi dy, 6 thé dugc ké
dén 12 rugu béo nhu metanol, etanol hodic 2-propanol; ete nhu ete dietyl,
tetrahydrofuran, 1,4-dioxan hofic ete etylen glycol dimetyl; amit nhu N,N-
dimetylformamit hogc N-metylpyrolidon; sulfoxit nhu dimetyl sulfoxit; nitril béo nhu
axetonitril hodc propionitril; keton nhur axeton hodc 2-butanon; este nhu etyl axetat,
metyl axetat hodic n-butyl axetat; hodc nudc. Hén hop cua cac dung mdi ndy co6 thé

duoc st dung.
6. Didu ché hop chét (IIIB)

Cong thtc 14
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Phan Gng amin
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(I11B) (IT b—a)

trong d6 céc ky hiéu tham chiéu riéng 1¢ 12 gidng nhu dugc xac dinh & trén.

Budc 23

Hop chét (I1IB) ¢6 thé thu dugc bing phan tmg amin héa khir giita hop chit
(VIB) trong d6 PG 13 nhom axetyl va hop chét (VIIB).

Céc hop chét c6 ban trén thi trueong co thé duoc st dung truc tiép 1am hop chit
(VIB) va hop chét (VIIB) dugc st dung trong phan ng amin héa kh.

Phan Gng amin héa khir ¢6 thé dugc thyc hién theo phuong phap da biét (vi du
theo tai liéu, Journal of Organic Chemistry, tép 68, trang 770-779, 2003) hodc phuong
phap tuong tu khac.

Budc 24

Hop chat (VIIIB) c6 thé thu dugc bing phan img amin héa khir gifta hop chét
(VIB) va hop chét (VIIB).

Céc hop chét c6 ban trén thi trurong ¢ thé dwoc st dung tryc tiép 1am hop chét
(VIB) va hop chét (VIIB) dugc st dung trong phan (g amin hoa kh.

Phén ting amin héa khir c6 thé dugc thyc hién theo phwong phép da biét (vi du
theo tai liéu, Journal of Organic Chemistry, tép 68, trang 770-779, 2003) hodc phuong
phép tuong tu khac.

-38-



Budc 25

29378

Hop chét (ITb-a) c6 thé thu dugc bing sw loai nhém bao vé ciia hep chat (VIIIB).

Viéc loai bé nhom bao vé thay dbi tiy theo loai nhém bao v¢ ¢ thé duoc thuc

hién theo phwong phép da biét (vi du theo tai liéu, Greene, T. W., "Greene's Protective

Groups in Organic Synthesis", Wiley-Interscience) hodc phuong phép twong ty khac.

Budc 26

Hop chét (IIB) ¢6 thé thu dugc bing phan tmg axetyl héa hop chat (Ib-a).

Phan Gng axetyl hda c6 thé dugc thuc hién theo phuong phép da biét (vi du theo

tai liéu, Greene, T. W., "Greene's Protective Groups in Organic Synthesis", Wiley-

Interscience) hodc phuong phap twong tu khac.

7. Diéu ché hop chét (VB):

Cong thuac 15

Phan Gng oxy hoa

Phéan rng ngung tu

Buéde 27

(Il b-—a)
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trong d6 céc ky hiéu tham chibu riéng 1¢ 12 gidng nhu dugc x4c dinh & trén.

Budc 27

Hop chét (VB) c6 thé thu dwgc bing phan ting oxy héa hop chat (Ib-b).

Hop chét (Ib-b) dugc sit dung trong phan Gng oxy héa cb thé duoc tdng hop
theo phuong phép diu ché & trén.

Chét oxy hoa dugc st dung trong phan Gng oxy hoa, vi du, c6 thé dugc ké dén
12 mangan dioxit, lvu huynh trioxit-pyridin, dimetyl sulfoxit dugc hoat hoa hodc chét
phan Gng Dess-Martin.

Luong chit oxy héa duge st dung trong phéan ng oxy hoéa t6t hon 1a tir 0,5 dén
50 mol tuong tng v6i 1 mol hop chét (Ib-b) va tét hon nita 12 tir 0,8 dén 35 mol.

Phan Gng oxy héa thudng dugc thyc hién trong dung mdi. Dung m6i ma khong
trc ché phan ting nay dugc lya chon thich hop. Dung moéi, vi dy, c6 thé dugc ké dén 1a
amin thom nhu pyridin; hydrocacbon dugc halogen héa nhu diclometan, clorofom
hodc 1,2-dicloetan; ete nhu tetrahydrofuran hodc 1,4-dioxan; hodc nitril béo nhu
axetonitril hodc propionitril. Hdn hgp cta cac dung méi nay cb thé duoc st dung.

Nhiét do phan tmg ciia phan tng oxy héa tét hon 14 tir -78°C dén 100°C va tt
hon nita 13 tir -78°C dén 40°C.

Thoi gian phan Gng cia phan Uimg oxy hoéa thay dbi thy theo cac diéu kién phan
{mg, t5t hon 1 tir 5 phut dén 72 gids va t6t hon nita 1a tir 30 phit dén 48 gio.

Budc 28

Hop chét (VB) ¢6 thé thu dugc bing phan (g ngung tu giita hop chit (XII) va
hop chét (ITIB) véi sy c6 mit cua bazo.

Céc hop chét c6 ban trén thi trudng c6 thé dugc st dung tryc tiép 1am hop cht
(X1I) va hop chét (I1IB) dugc st dung trong phan tng ngung tu 13; tuy nhién, cac hop
chét nay c6 thé dugc tbng hop, vi dy, theo cac phuong phap diéu ché néu trén.

Bazo dugc str dung trong phan Ung ngung tu, vi du, ¢ thé dugc ké dén 12 lithi

diisopropylamit, kali tert-butoxit, natri hydrua, phenyl lithi hogc tert-butyl lithi.
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Luong bazo dugc st dung trong phan ing ngung tu t6t hon 14 tir 0,5 dén 10 mol
tuong tng véi 1 mol hop chit (I1IB) v t&t hon nita 13 tir 0,8 dén 5 mol.

Lugng hop chét (XII) dugc str dung trong phan tng ngung tu t6t hon 1a tir 0,5
dén 3 mol twong tmg v6i 1 mol hop chét (I1IB) va tbt hon nita 13 tir 0,8 dén 1,5 mol.

Phan (ng ngung tu thuong dugc thuc hién trong dung méi. Dung moi ma khong
{tc ché phéan tng nay dugc lya chon thich hop. Dung moéi, vi du, c6 thé dugc ké dén 1a
hydrocacbon dugc halogen hda nhu diclometan, clorofom hodc 1,2-dicloetan; hodc ete
nhu tetrahydrofuran hodc 1,4-dioxan. Hon hop cia cac dung méi ndy co thé dugc sir

dung.

Nhiét d6 phéan tng cia phan tmg ngung tu t6t hon 1a tir -78°C dén 100°C va tbt
hon nita 12 tir -78°C dén 50°C.

Thoi gian phan ng cta phan Gng ngung tu thay dbi tuy theo céc diéu kién phan
ting, tdt hon 1a tir 5 phut dén 48 gid va t6t hon nita 13 tir 30 phut dén 24 gio.

Budc 29

Hop chét (VB) c6 thé thu dwogc bing phan g amit héa gitta hop chit (XVI) va
hop chét (IIb-a).

Céc hop chit ¢ ban trén thi trudng c6 thé dwoc sir dung truc tiép 1am hop chét
(XVI) va hop chét (ITb-a) dugc sit dung trong phan (mg amit héa; tuy nhién, cac hop

chét nay c6 thé dugc tdng hop, vi du, theo cdc phuong phap diéu ché néu trén.

Lugng hop chit (IIb-a) dugc st dung trong phén tng amit hoa t6t hon 13 tir 0,5
dén 3 mol twong tmg véi 1 mol hop chét (XVI) va tét hon nira 1a tir 0,8 dén 1,5 mol.

Phan tng amit hoa thuong duge thuc hién trong dung moi. Dung m6i ma khong
{tc ché phan ung nay dugc lya chon thich hop. Dung mdi, vi dy, ¢ thé dugc ké dén 1a
hydrocacbon thom nhu toluen, clobenzen hogc Xylen; ete nhu tetrahydrofuran hodc
1,4-dioxan; amit nhu N,N-dimetylformamit hodc N-metylpyrolidon; hodc nitril béo

nhu axetonitril hodc propionitril. Hon hgp cta cac dung moi nay c6 thé duoc st dung.

Nhiét d6 phan tng ciia phan img amit héa tt hon 1a tir -20°C dén 200°C va tot
hon nita 13 tir 0°C dén 150°C.,
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Thoi gian phén ung cua phan Gng amit héa thay ddi tuy theo céc diéu kién phan

{mg, tét hon 1 tir 5 phiit dén 72 gids va tt hon nita 1a tix 30 phit dén 48 gid.
8. Didu ché hop chit (Ic)
8-1. Phuong phap didu ché hop chit (Ic-a)

Cong thuc 16

R Phéan ng R
N N
()\I R1\N ngung tu aldol Q}q R
+ D )
H >
N Ot e N
N I Budc 30
0 0 O

(I11C) (1V) (1 c—a)

trong do6 cac ky hi¢u tham chiéu riéng 1& 13 giéng nhu dugc xac dinh & trén.

Budéc 30

Hop chét (Ic-a), 12 din xuit amin dang vong (I) trong d6 A 13 nhém dugc thé
hién bang cong thirc chung (IIc), cb thé thu dugc, vi dy, bing phan tmg ngung tu aldol
gitta hop chét (IIIC) va hop chét (IV) véi sy c6 mit clia bazo.

Céc hop chit c6 ban trén thi trudng cb thé dugc sir dung truc tiép lam hop chét
(IIIC) va hop chit (IV) dugc sir dung trong phan ing ngung tu aldol; tuy nhién, hop
chét (IIIC) c6 thé duoc tbng hop vi dy, theo phuong phép didu ché ma s& duge mo ta
duéi ddy va hop chét (IV) c6 thé dugc tdng hop theo phuong phap diéu ché & trén.

Bazo dugc st dung trong phan (mg ngung tu aldol, vi dy, co thé dugc ké dén 1a
lithi diisopropylamit, kali tert-butoxit, natri hydrua, phenyl lithi hodc tert-butyl lithi.

Luong bazo dugc sit dung trong phan tmg ngung tu aldol t8t hon 1 tix 0,5 dén
10 mol tuong tmg véi 1 mol hop chét (ITIC) va tét hon nita 1a tir 0,8 dén 5 mol.

Luong hop chit (IV) dugc st dung trong phan ng ngung ty aldol t6t hon 1a tir
0,5 dén 3 mol tuong tmg véi 1 mol hgp chét (ITIC) va tot hon nita 13 tir 0,8 dén 1,5 mol.

Phan Gng ngung tu aldol thudng dugc thyc hién trong dung méi. Dung mo6i ma

khong ¢ ché phan tmg nay dugc lya chon thich hop. Dung mbi, vi dy, c6 thé duge ké
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dén 13 hydrocacbon dugc halogen héa nhu diclometan, clorofom hogc 1,2-dicloetan;

hoidc ete nhu tetrahydrofuran hodc 1,4-dioxan. Hdn hop cta cc dung mdi ndy co thé
dugc st dung.

Nhiét 46 phan tng ciia phan g ngung tu aldol tét hon 1a tir -78°C dén 100°C
va tt hon nita 1 tir -78°C dén 50°C.

Thoi gian phan Gng cua phan Gng ngung tu aldol thay dbi tiry theo céc diéu kién
phan tmg, t6t hon 1a tir 5 phut dén 48 gid va tot hon nita 13 tir 30 phut dén 24 gio.
8-2. Cac phuong phap didu ché céc hop chét (Ic-b) va (Ic-c)

Cong thirc 17

RS,
N ; Phan ting
N R\N/\> khir
O O Budc 32
(Vve)
RY /\ Phén Ung Rs\N/\
N 1
K/N\O . R\N/\> ngung tu aldol K/N RIN/\>
e GY\*

N\ﬂ/CHs 5 Budce 31 N

(0] o O‘R2a
(IT1C) (IV) (I ¢c—b)

Phan tng Buéc 33
axyl hoa

RY
! «
o0
N X
NN
0 O\R2b

(I ¢ —c)

trong d6 cac ky hi¢u tham chidu riéng 1¢ 13 gidng nhu dugc x4ac dinh & trén.

Budc 31
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Hop chét (Ic-b) 1a dan xuét amin dang vong (I) trong 6 A 12 nhom dugc thé
hién bing cong thirc chung (Ilc) va R? 13 nguyén tir hydro, c6 thé thu dwoc, vi dy, bang
phan ng ngung tu aldol gitta hgp chit (I1IC) va hop chét (IV) v&i su ¢6 mit cia bazo.

Céac hop chét c6 ban trén thi tru’bng c6 thé dugc sir dung truc tiép 1am hop chét
(IIIC) va hop chét (IV) duoc st dung trong phan ing ngung tu aldol; tuy nhién, hop
chét (IIIC) c6 thé duge tbng hop, vi du, theo phuwong phap diéu ché ma s& dugc mo ta
duéi day va hop chat (IV) ¢6 thé duoc tdng hop theo phwong phap diéu ché & trén.

Bazo dugc st dung trong phan ing ngung tu aldol, vi dy, ¢6 thé duoc ké dén 1a

lithi diisopropylamit, kali tert-butoxit, natri hydrua, phenyl lithi hodc tert-butyl lithi.

Luong bazo dugc st dung trong phan tmg ngung tu aldol t6t hon 14 tir 0,5 dén
10 mol twong tmg v6i 1 mol hop chét (IIIC) va tot hon nita 13 tir 0,8 dén 5 mol.

Luong hop chét (IV) duge st dung trong phéan Gng ngung tu aldol tt hon 1a tir
0,5 dén 3 mol twong tng v6i 1 mol hop chét (IIIC) va tot hon nita 1a tir 0,8 dén 1,5 mol.

Phan tng ngung tu aldol thudng dugc thyc hién trong dung méi. Dung m6i ma
khong trc ché phan ng ndy dugc lya chon thich hop. Dung mdi, vi du, c6 thé dugc ké
dén 1a hydrocacbon dugc halogen hoa nhu diclometan, clorofom hodc 1,2-dicloetan;
hoic ete nhu tetrahydrofuran hodc 1,4-dioxan. Hbn hop cia cac dung moi nay c6 thé

dugc st dung.
Nhiét d6 phan tng cta phan Gng ngung tu aldol 1a tir -78°C dén 100°C va tt
hon nita 13 tir -78°C dén 50°C. |
Thoi gian phan Gng cia phan tng ngung tu aldol thay dbi thy theo cac diéu kién
phén tng, t5t hon 1a tir 5 phit dén 48 gi va tét hon nita 13 tir 30 phut dén 24 giv.
Buéc 32

Hop chét (Ic-b) 12 din xuét amin dang vong (I) trong d6 A 1a nhém dugc thé
hién bang cong thirc chung (IIc) va R? 1a nguyén tir hydro, c6 thé thu dugc bing phan
tng khtr ciia hop chét (VC).

Hop chit (VC) duoc sit dung trong phan tng khir c6 thé dugc téng hop, vi du,

theo phuong phap diéu ché ma s& dugc mo ta dudi day.

-44-



29378

Chét khir duge st dung trong phan g kht, vi dy, c6 th duoc ké dén 13 lithi
bohydrua, natri bohydrua, diisobutyl nhdm hydrua, lithi nhom hydrua, lithi trietyl

hydrua, natri bis(2-metoxyetoxy) nhém hydrua hodc phic chét boran.

Luong chit khir dwgc sit dung trong phéan tng khi t6t hon 1a tir 0,5 dén 10 mol
tuwong ing véi 1 mol hop chit (VC) va t6t hon nita 12 tir 0,8 dén 5 mol.

Phan tmg khir thuong duge thyc hién trong dung moi. Dung mdi ma khong e
ché phan mg nay dugc lya chon thich hop. Dung moéi, vi dy, ¢6 thé duoc ké dén 1a
hydrocacbon nhu octan, hexan, benzen hodc toluen; ete nhu tetrahydrofuran, 1,4-
dioxan, ete etylen glycol dimetyl hodc ete dietyl; hodc rwou nhu metanol, etanol hodc

2-propanol. Hn hop clia cac dung moi nay cé thé duge str dung.

Nhiét do phan ¢mg ciia phan tmg khir t5t hon 1a tir -78°C dén 150°C va tét hon
nita 12 tir -78°C dén 100°C.

Thoi gian phan Gng cuia phan tmg khir thay dbi tiry theo cac diéu kién phan tng,
t6t hon 14 tir 5 phat dén 72 gio va t6t hon nita 13 tir 30 phut dén 24 gio.

Budc 33

Hop chat (Ic-c) 1a dén xudt amin dang vong (I) trong d6 A 1a nhém dugc thé
hién bang cong thirc chung (IIc) va R? 1a nhom alkylcacbonyl c6 tir 2 dén 5 nguyén tir
cacbon, c6 thé thu dugc, vi du, bing phan tng axyl héa ciia hop chét (Ic-b) véi chét
axyl hoa nhu halogenua cua axit carboxylic c6 tir 2 dén 5 nguyén tir cacbon hogc
anhydrit axit cia axit carboxylic ¢6 tir 2 dén 5 nguyén tir cacbon v6i sy c6 mit cia
bazo.

Trong phan tng axyl hoa, hop chét (Ic-b) va mudi ctia n6 cd thé dugc st dung.
Mubi néu trong ban md ta nay, vi du, mubi nay 13 mudi dugc dung nhu dugc néu & trén

c0 thé dugc ke dén.

Bazo dugc st dung trong phan Gng axyl héa, vi dy, co thé dugc ké dén 1a

pyridin, trietylamin, diisopropyletylamin hodc N,N-dimetylamino pyridin.

Luong bazo dugc st dung trong phan ing axyl hoa t6t hon 1a tir 0,5 dén 10 mol
tuong Gng véi 1 mol hop chit (Ic-b) va t6t hon nita 13 tir 0,8 dén 5 mol.
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Hop chét c6 ban trén thi truong c6 thé dugce sir dung truc tiép 1am chét axyl hoa

duoc stir dung trong phan tng axyl hoa 1a.

Luong chét axyl hoa dugc st dung trong phéan ng axyl héa t6t hon 13 tir 0,5 dén
10 mol twong tng v6i 1 mol hop chat (Ic-b) va tét hon nita 12 tir 0,8 dén 5 mol.

Phan tng axyl hoa thuong duge thye hién trong dung moi. Dung moéi ma khong
trc ché phan tng ndy dugc lya chon thich hgp. Dung méi, vi du, c6 thé dugc ké dén 13
amin thom nhu pyridin; hydrocacbon dugc halogen héa nhu diclometan, clorofom
hodc 1,2-dicloetan; ete nhu tetrahydrofuran hodc 1,4-dioxan; hodc nitril béo nhu
axetonitril hodc propionitril. Hon hgp cta cac dung mdi nay cé thé dugc sir dung. Khi
amin thom nhu pyridin dugc chon lam dung mdi, phan mg axyl hoéa c6 thé duoc thuc

hién khi khong c6 mat bazo.

Nhiét d6 phan tmg cia phan tmg axyl héa tt hon Ia tix -40°C dén 100°C va tét
hon nita 13 tir -20°C dén 80°C.

Thoi gian phan ng cuia phan Gng axyl hoa thay dbi thy theo cac didu kién phan

ting, tbt hon 14 tir 5 phiit dén 72 giv va tt hon nita 1a tir 30 phit dén 24 gio.
8-3. C4c budc tao thanh mudi ctia cdc hop chét (Ic-a), (Ic-b) va (Ic-c)

Mubi duge dung cia cac hop chét (Ic-a), (Ie-b) va (Ic-c) c6 thé thu duoc, vi du,

bing céc phan tng tao thanh mudi ctia hgp chat (Ic-a), (Ic-b) hodc (Ic-c) véi axit.

Axit dugc st dung trong phan tng tao thanh mubi, vi dy, 13 axit vé co nhu axit
clohydric, axit sulfuric, axit phosphoric hodc axit bromhydric; hodc axit hitu co nhu
axit oxalic, axit malonic, axit xitric, axit fumaric, axit lactic, axit malic, axit suxinic,
axit tartric, axit axetic, axit trifloaxetic, axit maleic, axit gluconic, axit benzoic, axit
salixylic, xinafoat, axit pamoic, axit ascorbic, axit adipic, axit metansulfonic, axit p-

toluensulfonic hoic axit xinamic.

Phéan Gng tao thanh mudi thuong dugc thyc hién trong dung méi. Dung mdi ma
khong wrc ché phan (mg nay dugc lya chon thich hgp. Dung modi, vi du, co thé dugc ké
dén 1a rugu béo nhu metanol, etanol hodc 2-propanol; ete nhu ete dietyl,
tetrahydrofuran, 1,4-dioxan hodc ete etylen glycol dimetyl; amit nhu N,N-
dimetylformamit hoic N-metylpyrolidon; sulfoxit nhu dimetyl sulfoxit; nitril béo nhu
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axetonitril hodc propionitril; keton nhu axeton hodc 2-butanon; este nhu etyl axetat,
metyl axetat hodc n-butyl axetat; hodc nudc. Hon hop cta cac dung mdi ndy co thé

dugce st dung.
9. Pitu ché hop chét (IIIC)
Cong thuc 18

Phan Gng amin RY /\

N
O R3, héa khi
T, + 0 - 0
N. NH

P N.

© Budc 35 PG
(VI C) (XVI1) (VIl1C)
Phan Gng amin )

héa kit Bude 34 Loai nhém béo Bude 36)

\(S

R3
\N/\ Phéan Ung R3.
K/ axetyl hoa /\

N
\G‘l\g/CH3 - K/NUH

Budc 37

(IT1IC) (Il c—a)

trong d6 cac ky hiéu tham chiéu riéng 18 14 giéng nhu duge xac dinh & trén.

Buéc 34

Hop chét (IIIC) c6 thé thu dugc bing phan tmg amin hoa khir gifta hop chét
(VIC) trong d6 PG 1a nhém axetyl va hop chat (XVII).

Hop chét c6 ban trén thi trudng cé thé duoc st dung truc tiép 1am hop chét
(VIC) va hop chét (XVII) dugc st dung trong phan trng amin hoéa khir.

Phén Gng amin héa khir ¢6 thé dugc thuc hién theo phuong phép da biét (vi du
theo tai liéu, Journal of Organic Chemistry, tap 68, trang 770-779, 2003) hodc phuong
phép tuwong tu khac.

Budce 35
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Hop chét (VIIIC) c6 thé thu dugc bing phan tng amin héa khir gilta hop chét
(VIC) va hop chét (XVII).

Céc hop chét c6 bén trén thi truong c6 thé dugc sir dung truc tiép 1am hop chét

(VIC) va hop chét (XVII) dugc sir dung trong phén ing amin héa khi.

Phan Gng amin héa khir c6 thé dugc thuc hién theo phuong phap da biét (vi du
theo tai liéu, Journal of Organic Chemistry, tip 68, trang 770-779, 2003) hodc phuong
phap twong tu khac.

Budc 36
Hop chét (ITc-a) co thé thu dugc b%mg su loai nhém bao vé cta hop chét (VIIIC).

Viéc loai bd nhém bao vé thay dbi tuy theo loai nhém bao vé€ c6 thé duoc thuc
hién theo phuong phap da biét (vi du theo tai liéu, Greene, T. W., "Greene's Protective

Groups in Organic Synthesis", Wiley-Interscience) hodc phuong phap tuong tu khéc.
Buéc 37
Hop chét (ITIC) c6 thé thu dugc bing phan tmg axetyl hoa hop chét (lc-a).

Phén tmg axetyl hoa c6 thé dugc thuc hién theo phuong phap da biét (vi du theo
tai lieu, Greene, T. W., "Greene's Protective Groups in Organic Synthesis", Wiley-

Interscience) hodc phuong phép twong tu khac.
10. Pidu ché hop chét (VC)

Cong thure 19
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trong d6 cac ky hiéu tham chiéu riéng 1¢ 12 giéng nhu duge xéac dinh & trén.

Budc 38
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O

o)
(IT1C)

Phan Gng oxy h6a

Phan tng ngung tu

Budc 39

R3,

Budc 38

+ LN
T

(Il c—a)

v

Phan (g amit hoa

Budc 40

Hop chét (VC) ¢6 thé thu dugc bing phan tng oxy héa hop chét (Ic-b).

Hop chit (Ic-b) dugc st dung trong phin Gng oxy hoa c6 thé dugc téng hop

theo phuong phép didu ché & trén.

Chét oxy hoa duge st dung trong phan ing oxy hda, vi dy, c6 thé dugc ké dén

12 mangan dioxit, lvu huynh trioxit-pyridin, dimetyl sulfoxit dugc hoat héa hodc chét

phan ing Dess-Martin.

Luong chat oxy héa dugc sit dung trong phan tng oxy héa tdt hon 14 tir 0,5 dén

50 mol twong Gng véi 1 mol hop chét (Ic-b) va tot hon nita 12 tir 0,8 dén 35 mol.

Phan Gng oxy héa thuong dugc thyc hién trong dung mdi. Dung mo6i ma khong

tic ché phan tmg ndy dugc lua chon thich hop. Dung mdi, vi du, c6 thé dugc ké dén 12
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amin thom nhu pyridin; hydrocacbon dugc halogen héa nhu diclometan, clorofom
hodc 1,2-dicloetan; ete nhu tetrahydrofuran hodc 1,4-dioxan; hodc nitril béo nhu

axetonitril hodc propionitril. Hon hgp ctia cac dung méi nay c6 thé dugc sir dung.
Trong phan tng oxy héa, nhiét d phan tmg tSt hon 1a tir -78°C dén 100°C va
t6t hon nira 13 tir -78°C dén 40°C.
Trong phan Gng oxy hoa, thoi gian phan Gng thay dbi tuy theo cac diéu kién
phén Gng, t5t hon 12 tir 5 phut dén 72 gid, va tt hon nita 13 tir 30 phut dén 48 gid.
Buéce 39

Hop chét (VC) c6 thé thu dugc bing phan tng ngung tu gifta hop chét (XII) va

hop chét (IIC) v6i sy c6 mit cua bazo.

Céc hop chét c6 béan trén thi trudng cb th dugc st dung truc tiép 1am hop chét
(XII) va hop chét (IIIC) dugc sit dung trong phan Gng ngung tu; tuy nhién, hop chét
(XIT) va hop cht (ITIC) c6 thé dugc tbng hop, vi dy, theo phuong phép diéu ché & trén.

Bazo dugc st dung trong phan Ung ngung tu, vi du, c6 thé dugc k& dén 1a lithi
diisopropylamit, kali tert-butoxit, natri hydrua, phenyl lithi hodc tert-butyl lithi.

Luong bazo dugc st dung trong phan g ngung tu t6t hon 12 tir 0,5 dén 10 mol
tuwong Gng véi 1 mol hgp chét (ITIC) va t6t hon nita 1a tir 0,8 dén 5 mol.

Luong hop chét (XII) dugc st dung trong phan (mg ngung ty t6t hon 1a tir 0,5
dén 3 mol twong g v6i 1 mol hop chét (IIIC) va tét hon nita 14 tir 0,8 dén 1,5 mol.

Phan tng ngung tu thudng duge thye hién trong dung moi. Dung mdi ma khong
trc ché phén mg nay duoc lya chon thich hgp. Dung mdi, vi du, cb thé dugc ké dén 1a
hydrocacbon dugc halogen héa nhu diclometan, clorofom ho#c 1,2-dicloetan; hodc ete
nhu tetrahydrofuran hodc 1,4-dioxan. Hobn hgp cia cac dung mdi nay co6 thé dugc st
dung.

Trong phan ng ngung tu, nhiét 46 phan tng t6t hon 12 tir -78°C dén 100°C va
t6t hon nita 12 tir -78°C dén 50°C.

Trong phan {mg ngung ty, thoi gian phén umg thay dbi tiy theo céc didu kién

phan (g, tt hon 1 tir 5 phut dén 48 gid va tot hon nita 1a tir 30 phut dén 24 gio.
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Budc 40

Hop chit (VC) c6 thé thu duoc bang phan Gmg amit héa gitta hop chét (XVI) va
hop chét (Ic-a).

Lugng hop chét (Ilc-a) duge st dung trong phén Ung amit hoa t6t hon 12 tir 0,5
dén 3 mol tuong tmg v6i 1 mol hop chit (XVI) v tbt hon nita 13 tir 0,8 dén 1,5 mol.

Phan Gng amit héa thuong duge thuc hién trong dung moi. Dung mdi ma khong
trc ché phan tmg nay dugc lya chon thich hgp. Dung méi, vi du, c6 thé dwoc ké dén 12
hydrocacbon thom nhu toluen, clobenzen hodc xylen; ete nhu tetrahydrofuran hodc
1,4-dioxan; amit nhu N,N-dimetylformamit hogc N-metylpyrolidon; hodc nitril béo
nhu axetonitril hodc propionitril. Hon hgp cua cac dung mdi ndy c6 thé duoc sir dung.

Nhiét d6 phan Gng cta phan tmg amit héa tbt hon 14 tir -20°C dén 200°C va tbt
hon nira 12 tir 0°C dén 150°C.

Thoi gian phan (g clia phan (ng amit héa thay dbi tiy theo cac didu kién phan
ting, tbt hon 12 tir 5 phit dén 72 gid va t6t hon nita 13 tir 30 phut dén 48 gio.
11. Pidu ché cac hop chéat (XVIII-a), (XVIII-b) va (XVIII-c)

11-1. Phuong phép diéu ché hop chit (XVIII-a)

Cong thirc 20
R3 R3
,1] R Phén giai quang rll R
R3” _ N hoc R3” N
\O\JWL\} . NM}
O O Budc 41 o O,
(I a—a) (XVI1I —a)

trong d6 céc ky hi¢u tham chibu riéng 1¢ 12 gidng nhu duge xé4c dinh & trén.
Budc 41

Hop chét (XVIII-a) 1a dAn xuét amin dang vong (I) trong d6 A 1a nhém duoc thé
hién bing cong thic chung (Ila) va cAu hinh héa hoc 1ap thé cta cacbon khong d6i
xtrng dugc danh déu * 12 S c6 thé thu dugc bang cach da biét (vi dy, st dung chét trung

gian tdng hop c6 hoat tinh quang hoc cua hop chét (Ia-a) hogic xir 1y hdn hgp raxemic
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cta hop chét (Ia-a) bang phwong phip da biét hodc phuong phap twong tu khac (vi dy,
phuong phap phén giai quang hoc)).

Phuong phép phan gidi quang hoc 1 phuong phép da biét, vi dy, c6 thé duoc ké
dén 12 phuong phép cot khong d6i xtng ho#ic phuong phép ddng phan khong dbi quang.

1) Phuong phép cot khong d6i xtng

D4y 1a phuong phap dung @8 thu chit ddng phan dbi anh mong mudn bang cach
tach h&n hop raxemic bang cot tich chat ddng phan dbi anh (cot khong dbi ximg). Vi
dy, trong trudng hop sic ky léng, chét ddng phéan ddi anh c6 thé dwogc tach bing cach
bd sung hdn hop raxemic vao cot khong d6i xtmg nhur cot khong d6i xtmg HPLC (vi
du, dugc san xuét bai Daicel Corporation.) va 1am n6 hién ra bang cach sit dung nudc,
cac chit dém khéac nhau (vi du, dém phosphat), dung mdi hitu co (vi dy, n-hexan,
etanol, metanol, 1-propanol, 2-propanol, axetonitril, axit trifloaxetic, dietylamin hodc

etylendiamin) mdt minh hodc & dang két hop.
2) Phuong phép dbng phan khong dbi quang

D4y 1a phuong phép dung @8 thu chit ddng phan ddi anh mong mudn bang cich
chuyén hoa hdn hgp raxemic bang viéc st dung chét phan tmg c6 hoat tinh quang hoc
thanh hdn hop ddng phan khong d6i quang, tach mot chét ddng phan khong dbi quang
duy nhét bing viéc st dung su khéac biét vé tinh chat hoa 1y giita chét cac ddng phan
khong dbi quang va cét roi phan chit phan Gng c6 hoat tinh quang hoc. Hén hop
raxemic ndy c6 thé dugc chuyén hoa thanh hén hgp chét ddng phan khong d6i quang
bang phuong phap da biét hoic phuong phép tuong tu khéc bang cach st dung chét
phan tng c6 hoat tinh quang hoc (vi du, MTPA (axit o-metoxy-o-
(triflometyl)phenylaxetic), N-(p-toluensulfonyl)-L-phenylalanyl clorua hodc N-(4-
nitrophenylsulfonyl)-L-phenylalanyl clorua). Hdn hop chét dong phan khong dbi quang
nay dugc tach ra bang cac phuong phép da biét (vi du, phuong phap tai két tinh phan
doan hoic sic ky) d8 thu duge mot chit ddng phan khong dbi quang duy nhit. Phan
chét phan tng c6 hoat tinh quang hoc cia chit ddng phan khong dbi quang duy nhét
nay duoc cit ra bang phuong phap da biét hodc phuong phap tuong tw khéac dé thu

dugc chit ddng phan dbi anh mong mubn. Vi dy, phan ing ngung tu gitta hydroxyl ndi
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phan tir cia hop chit (Ia-a) va axit hitu co c6 hoat tinh quang hoc hoZc halogenua axit
cta n6 (vi du, N-(p-toluensulfonyl)-L-phenylalanyl clorua) dugc thyc hién dé chuyén
hoéa hdn hop raxemic thanh hén hop chit dong phan khong d6i quang (este). Sau khi
hdn hop ndy dugc tach ra, phan Gng thiy phén bing axit hoic phan Umg thiy phén

bang bazo dugc thyc hién dé thu dugc chit déng phéan dbi anh mong muén.

11-2. Céc phuong phap didu ché hop chét (XVIII-b) va (XVIII-c):

Cong thuc 21
R3 R3
N R! Phan g khi ! - Phan tng
R3” \O N7\ khong ddiximg g3~ N axyl hoa
O O Budéc 42 0 0., Budce 43
“R2a
(VA)
R3 (XVITII —b)
I
37 N R1\N
R UMX
N
o O. R2b

(XVIII —c)
trong d6 céac ky hiéu tham chiéu riéng 1¢ 12 gibng nhu duge xé4c dinh & trén.
Budc 42
Hop chét (XVIII-b) 12 din xuét amin dang vong (I) trong d6 A 1a nhém duogc thé
hién bang cong thic chung (Ila), cAu hinh hoéa hoc 14p thé cta cacbon khong db6i xing
duoc d4nh déu * 13 S va R? 1a nguyén tit hydro, c6 thé thu dugc bang cach da biét, vi
du, phan g khir khong d6i xtmg hop chét (VA) hoic phuwong phép twong tu khac.
Phén tmg khir khong déi ximg 6 thé dugc thuc hién theo phuong phéap da biét
(vi du theo tai li¢u, Journal of American Chemical Society, tdp 133, trang 14960-14963,
2011) ho#c phuong phép tuwong ty khac.
Budéc 43
Hop chét (XVIII-c), 1a dan xuit amin dang vong (I) trong d6 A 1a nhém dugc
th hién bing cong thirc chung (Ila), cdu hinh héa hoc 1ap thé ctia cacbon khong dbi

xung dugc danh ddu * 13 S va R? 13 nhém alkylcacbonyl c6 tir 2 dén 5 nguyén ti
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cacbon, c6 thé thu duge, vi dy, bang phan Gng axyl héa cta hop chét (XVIII-b) véi
chét axyl héa nhu halogenua ciia axit carboxylic c6 tir 2 dén 5 nguyén tir cacbon hodc
anhydrit axit cua axit carboxylic ¢6 tir 2 dén 5 nguyén tir cacbon v&i sy c6 mit cua

bazo.

Trong phan Gng axyl hoa, hop chit (XVIII-b) va mubi cla no6 co thé duge sit
dung. Mubi néu trong ban md ta nay, vi dy, c6 thé dwoc k& dén 1a mudi gidng voi mudi

dugc dung nhu duge néu & trén.

Bazo dugc sit dung trong phan Gmg axyl héa, vi du, co thé dugc ké dén 1a

pyridin, trietylamin, diisopropyletylamin hogc N,N-dimetylamino pyridin.

Luong bazo dugce sit dung trong phan Gng axyl hoa tt hon 12 tir 0,5 dén 10 mol
tuong Ging v6i 1 mol hop chét (XVIII-b) va t6t hon nita 12 tir 0,8 dén 5 mol.

Hop chét c6 béan trén thi trudng cb thé duge sir dung truc tiép 1am chét axyl héa

duoc st dung trong phan g axyl hoa.

Lugng chit axyl héa dugc str dung trong phan Gmg axyl hoa t6t hon 1a tir 0,5 dén

10 mol twong tng véi 1 mol hop chit (XVIII-b) va t6t hon nita 12 tir 0,8 dén 5 mol.

Phén ung axyl héa thuong dugc thuc hién trong dung moi. Dung m6i ma khong
trc ché phan tng nay dugc lya chon thich hop. Dung mdi, vi duy, ¢6 thé dugc ké dén 12
amin thom nhu pyridin; hydrocacbon dugc halogen héa nhu diclometan, clorofom
hoic 1,2-dicloetan; ete nhu tetrahydrofuran hodc 1,4-dioxan; hodc nitril béo nhu
axetonitril hodc propionitril. Hon hop ctia cic dung mdi nay c6 thé dugc st dung. Khi
amin thom nhu pyridin dugc chon lam dung moéi, phan tng axyl hoa co thé dugc thuc
hién khi khong c6 mit bazo.

Nhiét d6 phéan tmg ctia phan tmg axyl héa tét hon 1a tir -40°C dén 100°C va tot
hon nita I tir -20°C dén 80°C.

Thoi gian phan Gng ctia phan tng axyl héa thay doi tiy theo céc diéu kién phan
{mg, t6t hon 13 tir 5 phit dén 72 gi va tot hon nira Ia tir 30 phut dén 24 gio.

11-3. Céc bude tao thanh mudi cha cac hop chit (XVIII-a), (XVIII-b) va (XVIII-c)
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Mubi duge dung cta cac hop chit (XVIII-a), (XVIII-b) va (XVIII-c) c6 thé thu
duoc thong qua phan Gng tao thanh mudi cia cac hop chit (XVIII-a), (XVIII-b) hoic
(XVIII-c) véi axit.

Axit dugc sir dung trong phan tng tao thanh mudi, vi du, c6 thé dugc k& dén 13
axit vé co nhu axit clohydric, axit sulfuric, axit phosphoric hogc axit bromhydric; hodc
axit hitu co nhu axit oxalic, axit malonic, axit xitric, axit fumaric, axit lactic, axit malic,
axit suxinic, axit tartric, axit axetic, axit trifloaxetic, axit maleic, axit gluconic, axit
benzoic, axit salixylic, axit xinafoic, axit pamoic, axit ascorbic, axit adipic, axit

metansulfonic, axit p-toluensulfonic hodc axit xinamic.

Phan Gng tao thanh mudi thuong dugc thuc hién trong dung moi. Dung moi ma
khong trc ché phan ting ndy dugc lya chon thich hop. Dung moéi, vi du, c6 thé dugc ké
dén 13 ruou béo nhu metanol, etanol hodc 2-propanol; ete nhu ete dietyl,
tetrahydrofuran, 1,4-dioxan hodc ete etylen glycol dimetyl; amit nhu N,N-
dimetylformamit hoic N-metylpyrolidon; sulfoxit nhu dimetyl sulfoxit; nitril béo nhu
axetonitril hodc propionitril; keton nhu axeton hodc 2-butanon; este nhu etyl axetat,
metyl axetat hodc n-butyl axetat; hodc nudc. Hon hop cta cac dung mdi ndy c6 thé

dugc st dung.

Tac dung gidm dau cua dfm xuét amin dang vong (I) hodc mudi duge dung cia
no, cu thé 1a hiéu qua diéu tri chig dau than kinh va hoi chimg dau co xo héa c6 thé
dugc danh gia bang viéc sir dung md hinh dong vat thich hop. M6 hinh dong vat thich
hop cho ching dau thin kinh, vi dy, c6 thé dugc k& dén 1a md hinh that ddy than kinh
toa mdt ph?ln & chu6t nhét hodc chudt céng (xem tai liéu Malmberg et al., Pain, tap 76,
trang 215-222, 1998) hoic md hinh thit diy than kinh tity séng & chudt nhdt hogc
chudt cdng (xem tai liéu Kim et al., Pain, tép 50, trang 355-363, 1992). M4 hinh dong
vét thich hop cho héi chimg dau co xo héa, vi dy, c6 thé duge ké dén 12 m6 hinh hoi
ching dau co xo héa & chudt cdng (xem tai liéu Sluka et al., Journal of Pharmacology
and Experimental Therapeutics, tap 302, trang 1146-1 150, 2002; Nagakura et al., Pain,
tap 146, trang 26-33, 2009; Sluka et al., Pain, tap 146, frang 3-4, 2009).

DAn xuAt amin dang vong (I) hoic mudi dugce dung ciia n6, vi c6 tac dung giam

dau tuyét voi, cu thé 1a tac dung didu tri d6i véi chimg dau than kinh va/hoic hoi chiing
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dau co xo héa, nén c6 thé duge st dung 1am thudc, t6t hon 13 duogc sir dung 1am chét
giam dau, va ddc biét tt hon 12 1am chit didu tri ching dau than kinh v&/hodc hoi

chirng dau co xo hoa.

Trong khi d6, cac san phim dugc dugc yéu ciu phai théa man cic tiéu chuin
nghiém ngit xét trén tAt ca cac khia canh bao gém hiéu luc thudc, d6 an toan, dugc
dong hoc (vi dy, do 4n dinh chuyén héa, kha ning hép thu qua dudng miéng va ndng
do6 trong huyét twong). Tuy nhién, rat kho6 dé tim ra hop chét théa man tAt ca céc yéu
cAu trong viéc phat tridn cac san phdm dugc. Vi 1y do nay, viéc phat trién vé miat dugc
hoc cua nhiéu hop chét da dirng lai khong chi vi hiéu luc thube khong ¢ ma con vi sy
lo ngai vé do an toan va dugc dong hoc khong thich hgp. Do d6, kha nang phét trién
thanh cong thudc méi hién nay 12 rat thdp. Tuy nhién, din xuét amin dang vong theo
sang ché hodic mubi dugc dung clia n6 c6 tic dung gidm dau manh mé dbi véi cac
chiing dau, cu thé 13 ching dau thin kinh va hdi ching dau co xo héa, it tic dung phy
d6i v6i hé thin kinh trung wong, d an toan cao, dugc dong hoc tot xét trén d 6n dinh
chuyén héa, kha ning hép thu qua dudng miéng va ndéng d6 trong huyét tuong, va su
n dinh hiéu lyc thudc. Do nhing diu nay, din xuét amin dang vong theo sang ché c6
thé duoc st dung 1am chét giam dau (chét diéu tri chimg dau than kinh va hdi chimg

dau co xo hoa) ma c6 thé dugc ding trong thoi gian kéo dai.

Chung dau thin kinh nhu trong ban md ta nay, vi dy, c6 th8 dugc ké dén 1a
ching dau do ung thu, chimg dau do zona, dau day than kinh sau ecpet, dau day than
kinh lién quan dén AIDS, bénh thin kinh do d4i thio dudng gy dau hogc dau day than
kinh sinh ba.

"Hbi chimg dau co xo hda" 1a triéu chimg duogc chin doéan bai bac si chuyén
khoa 13 hoi ching dau co xo héa. Viéc chin doan boi bac si chuyén khoa thudng dugc
thuc hién vé6i sy tham khao tiéu chufm phén loai ctia Hoi Thip khép hoc Hoa Ky
(American College of Rheumatology).

DA3n xuét amin dang vong (I) hodc mubi dugc dung cta né 13 hitu ich dé diéu tri
chiing dau cAp va man tinh. Ching dau cép tinh thudng kéo dai trong thoi gian ngin,
va, vi duy, co thé dugc ké dén 1 ching dau sau phAu thuit, chirmg dau sau khi nhd ring

hoic dau day than kinh sinh ba. Chimg dau man tinh dugc dinh nghia 13 ching dau
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thuong kéo dai tir 3 dén 6 thang va bao gdm chimg dau do té bao than thé va chimg dau
do cin nguyén tdm ly, va, vi dy, c6 thé duoc ké dén 1a viém khép dang thép man tinh,

viém xuwong khép hodc dau day thin kinh sau ecpet.

Thubc chita ddn xuit amin dang vong (I) hoic muéi duge dung 1am thanh phan
hoat tinh, thé hién tic dung gidm dau tuyét voi, cu thé 13 tac dung diéu tri d6i véi
chiing dau than kinh vd/hodc hdi chimg dau co xo héa khi n6 duge dung cho dong vat
c6 vi (vi dy, chudt nhit, chudt cng, chudt ddng, thé, meo, cho, bd, ciru, khi hogc
ngudi), dic biét 1a nguoi.

Khi din xuit amin dang vong (I) hoic mubi duge dung ctia né dugc st dung
lam thudc, thi din xuit amin dang vong (I) hodc mudi duogc dung cua no tryc tiép hodc
két hop véi chit mang dugc dung c6 thé dugc ding qua miéng hodc ngoai dudng tiéu

hoéa.

Dang liéu khi thudc chira din xuit amin dang vong (I) hodc mubi dugc dung cia
no6 lam thanh phén hoat tinh dugc dung qua miéng, vi du, cé thé duoc ké dén 1a vién
nén (bao gdm vién nén bao dudng va vién nén bao phim), vién tron, hat, bot, vién nang
(bao gbm vién nang mém va vi nang), sird, nhil tuong hodc hdn dich. Dang lidu khi
thuéc chira d3n xuét amin dang vong (I) hodc mubi dugc dung cia né 1am thanh phan
hoat tinh dugc dung ngoai duong ti€u hoa, vi dy, co thé dugc ké dén 1a tiém, truyén,
nho, thube dan, thubc xoa hép thu qua da hoic miéng dén dinh. Hiéu qua hon khi bao
ché ché phim giai phéng dn dinh bang cach sit dung bazo thich hop (vi du, polyme clia
axit butyric, polyme cta axit glycolic, copolyme cla axit glycolic-axit bufyric, cac hdn
hop cia polyme cia axit butyric va polyme cua axit glycolic, hodc este cua axit béo

polyglyxerol) & dang két hop.

Céc ché phim chira cac dang lidu néu trén c6 thd dugc bao ché theo cac phuong
phép bao ché da biét trong linh vyc bao ché dugc chat. Trong trudng hop ndy, néu cin
thiét, viéc bao ché c6 thé dugc thyuc hién béng cach bd sung ta duogc, chét ga“in két, chit
boi tron, chét phén huy, chit tao ngot, chét hoat dong bé mit, chét tao hdn dich hoic

chét nhii héa 13 cac chit thudng duoc sit dung trong linh vuc bao ché dugc chit.
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Vién nén c6 thé dugc bao ché, vi du, béng cach b sung ta duoc, chét gé'in Két,
chét phan hity hodc chét boi tron. Vién tron va hat c6 thé dugc bao ché bang cach b
sung, vi dy, ta dugc, chét gén két hodc chét phan hdy. Bt va vién nang c6 thé dugc
bao ché b%mg cach bd sung, vi dy, ta dugc. Sird ¢ thé duoc bao ché b%mg céch bd sung,
vi du, chét tao ngot. Nhii tuong hodc hdn dich c6 thé dugc bao ché b%mg céch bd sung,
vi du, chét hoat dong bé mit, chit tao hén dich hodc chat nhil hoa.

T4 duogce, vi duy, co thé dugc k& dn 1a lactoza, glucoza, tinh bdt, sucroza,
xenluloza vi tinh thé, cam thao dang bdt, manitol, natri hydro cacbonat, canxi phosphat
ho#c canxi sulfat.

Chét gén két, vi dy, c6 thé dugc ké dén 12 dung dich ho tinh bdt, dung dich gdm
arabic, dung dich gelatin, dung dich nhya tragacan, dung dich xenlulozametylcarboxy,
dung dich natri alginat hodc glyxerin.

Chét phéan huy, vi du, c6 thé dugc ké& dén 12 tinh bot hoiic canxi cacbonat.

Chét boi tron, vi duy, ¢c6 thé dugc ké dén 1a magie stearat, axit stearic, canxi
stearat hodc bdt talc dugc tinh ché.

Chét tao ngot, vi du, co thé dugc ké dén 1a glucoza, fructoza, dudng nghich
chuyén, sorbitol, xylitol, glyxerin hodc sird don gian.

Chéit hoat ddng bé mit, vi dy, ¢ thé duoc k& dén 1 natri lauryl sulfat,
polysorbat 80, este ciia axit béo don sorbitan hoic axit stearic polyoxyl 40.

Chét tao hén dich, vi du, c6 thé dugc ké dén 12 gbm arabic, natri alginat, natri
xenlulozametylcarboxy, metyl xenluloza hodc bentonit.

Chét nhii héa, vi du, c6 thé dugc ké dén 1a gbém arabic, nhya tragacan, gelatin
hodc polysorbat 80.

Khi thudc chtta din xuét amin dang vong (I) hodc mubi dugc dung cta né 1am
thanh phi‘m hoat tinh dugc bao ché & cac dang lidu néu trén, thi chét tao mau, chit bao
quén, huong thom, chéit tao mui vi, chét 1am 6n dinh hoic chét 1am dic thuong dugc st

dung trong linh vuc bao ché thuéc c6 thé duoc bd sung.
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Lidu mbi ngay cta thubc chira din xuét amin dang vong (I) hogc mubi dugc
dung cia né lam thanh phén hoat tinh thay dbi tuy thudc vao vi dy, trang théi hodc
trong lugng co thé cia bénh nhan hoic loai hodc duong ding hop chét. Vi du, trong
truomg hop ding qua miéng cho ngudi truong thanh (trong lugng: khoang 60 kg),
lugng din xuit amin dang vong (I) hodc mudi dugc dung cta né c6 vai trd 1 thanh
phén hoat tinh nam trong khoang tir 1 dén 1000 mg va viéc dung t6t hon 13 dugc chia
thanh tir 1 dén 3 lidu nhé. Vi du, trong trudng hgp ding ngodi dudng tiéu héa cho
ngudi trudng thanh (trong lugng: khoang 60 kg) bing dung dich tiém, lugng dan xuét
amin dang vong (I) hodc mubi duge dung clia né c6 vai trd 1a thanh phén hoat tinh vi
du, d& tiém, ndm trong khoang tir 0,01 dén 100 mg trén mot don vi trong lugng co thé

(1 kg). Dung dich ti€ém t5t hon 13 duoc dung trong tinh mach.

DAn xuit amin dang vong (1) hodc mudi duge dung ciia né ¢ thé dugc st dung
két hop v6i cac cht dé lam thube khac véi ty 18 tron 18n thich hop dé bo sung hodc
ting cuong hiéu qua diu tri hodc phong bénh hodc giam lidu. Trong trudng hgp nay,
céc chat @8 1am thudc khéc, vi du, chit chdng trAm cidm nhu amitriptylin, milnaxipran
hoic duloxetin; chat chéng lo 4u nhu alprazolam; chit chéng co gidt nhu
carbamazepin; cht gdy mé cuc bd nhu lidocain; chét chii van giao cam nhu adrenalin;
chit d6i khang thu thé NMDA nhu ketamin; chét trc ché transaminaza GABA nhu natri
valproat; chét phong bé kénh canxi nhu pregabalin; chit dbi khang thu thé serotonin
nhu risperidon; chét taing cudng chic nang thyu thé GABA nhu diazepam; hodc dugc
chit chéng viém nhu diclofenac c6 thé dugc ké dén.

Vi du thwe hién sang ché

Séang ché s& dugc mo ta chi tiét dudi ddy cing véi viéc tham khao cac vi du, cac
vi du so sanh va cac vi du tham khao; tuy nhién, sang ché khong bi gidi han béi cac vi
du nay.

Theo phin md ta dudi day, tén clia cic dung mdi dugce thé hién trong dit liéu
NMR 14 cac dung mdi dugc st dung trong phuong phép do. Quang phd NMR 400
MHz dugc do bing cich sit dung quang phd ké cong huéng tir hat nhén loai INM-AL
400 (NMR — Nuclear Magnetic Resonance) (sén xuét boi JEOL, Ltd.). P9 dich chuyén

héa hoc duge biéu thi bang & (don vi: ppm) sir dung tetrametylsilan 1a chét dbi chiéu,

-59-



29378

va céc ky hiéu twong tng, c6 y nghia trong Gng sau day: s (vach don), d (vach doi), t
(vach ba), q (vach bdn), quint (vach nim), sept (vach bay), m (vach da), br (rong), dd
(vach ddi kép), dt (vach ba kép), ddd (hai vach ddi kép), dq (vach bdn kép), td (ba vach
hai) va tt (ba vach ba). Quang phé ESI-MS dugc do bang céch st dung thiét bi Agilent
Technologies 1200 Series, G6130A (san xuit boi Agilent Technology). Céc sén phim
c6 ban trén thi truong dugce st dung cho tat ca dung moéi. Péi véi séc ky cot nhanh,

YFLC W-prep2XY (dwoc san xuit bdi YAMAZEN) dugc sir dung.
Viéc tinh ché b%ng HPLC dugc thuc hién trong cac diéu kién duéi day.
Thiét bi: hé thdng K-Prep dugc san xuét bai Kabushiki Kaisha Kyoto Chromato
Cot: CHIRALPAK IC, 50 x 250 mm (dwgc san xudt bai Daicel Corporation)
'Dung méi: n-hexan/etanol chira etylendiamin 0,01% = 60:40 (thé tich/thé tich)
Téc dd dong: 35 mL/phut
Phuong phap phét hién: UV 220 nm
Nhiét 49 cot: 40°C
Nguyén li¢u thod va cac chét trung gian ctia dAn xut amin dang vong (I) duge
tdng hop bing cic phuong phap duge md ta trong cac vi du tham khéo dudi day. Luuy
ring cic san phim c6 béan trén thj trudng dugc sir dung cho cac hop chét nay duoc

dung trong viéc tbng hop cac hop chét theo cac vi du tham khao ma cdc phuong phép

tdng hop khong dugc mo ta dudi day.
Vi du tham khao 1: Téng hop 4-etylmetylaminopiperidin tho

Cong thirc 22

N

H;;C’N
NH

B sung etylmetylamin (0,230 mL, 2,68 mmol), axit axetic (0,0120 mL, 0,214

HaC

mmol) va natri triaxetoxybohydrua (0,681 g, 3,22 mmol) vao dung dich benzyl 4-
oxopiperidin-1-carboxylat (0,500 g, 2,14 mmol) trong diclometan (12,0 mL) & nhiét do
0°C, va dung dich phan tmg dugc khudy & nhiét 6 phong trong 16 gio. Dung dich
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phén Gmg nay dugc lam lanh dén nhiét d6 0°C. B4 sung dung dich nudc bdo hoa natri
hydrocacbonat vao dung dich phan ing va hdn hop tao thanh dugc chiét bang clorofom.
Lép hitu co duge 1am kho trén natri sulfat khan va dugc loc, va dich loc duge cd dudi
4p sudt giam. Phin cin dugc tinh ché bing séc ky cot nhanh (NH silica gel,
clorofom/metanol). San phim tinh khiét thé thu duogc duoc hoa tan trong metanol (8,0
mL), va paladi/cacbon (10% wet, 0,185 g, 0,174 mmol) dugc bd sung vao & nhiét do
phong va hdn hop tao thanh dugc khudy trong méi trudng hydro trong 16 git. Dung
dich phan g ndy dugc loc qua xelit va dich loc dugc cb dudi 4p sudt giam dé thu

duogc san phdm 4-etylmetylaminopiperidin tho.
Vi du tham khao 2: Téng hop 4-dietylaminopiperidin tho

Co6ng thic 23

D

HaC N

HaC

NH

Bb sung dietylamin (0,276 mL, 2,68 mmol), axit axetic (0,0120 mL, 0,214
mmol), va natri triaxetoxybohydrua (0,681 g, 3,22 mmol) vao dung dich benzyl 4-
oxopiperidin-1-carboxylat (0,500 g, 2,14 mmol) trong diclometan (12,0 mL) & nhiét do
0°C, va dung dich phan Gng duoc khudy & nhiét d§ phong trong 16 gid. Dung dich
phan Umg nay dugc 1am lanh dén nhiét do 0°C. B sung dung dich nudc bio hoa natri
hydrocacbonat vao dung dich phéan tng va hdn hop tao thanh dugc chiét bang clorofom.
Lép hitu co duge lam kho trén natri sulfat khan va dugc loc, va dich loc duge co dudi
ap suét giam. Phin cin dugc tinh ché br:ing séc ky cot nhanh (NH silica gel,
clorofom/metanol). San phém tinh khiét thd thu duogc dugce hoa tan trong metanol (8,0
mL), va paladi/cacbon (10% wet, 0,180 g, 0,169 mmol) dugc ) sung vao & nhiét do
phong va hén hep tao thanh dugc khudy trong méi trudong hydro trong 16 git. Dung
dich phan tng ndy dugc loc qua xelit va dich loc dugc cd dudi ap sudt giam dé thu

duge san pham 4-dietylaminopiperidin thd.
Vi du tham khéo 3: Tbng hop 4-(1-metylpiperazin-4-yl)piperidin

Cong thuc 24
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H3C\N/\

LN
T

B sung 1-metylpiperazin (0,905 g, 9,03 mmol), axit axetic (0,497 g, 8,28
mmol) va natri triaxetoxybohydrua (1,92 g, 9,03 mmol) vao dung dich 1-tert-
butoxycacbonyl-4-piperidinon (1,50 g, 7,53 mmol) trong diclometan (25,0 mL) ¢ nhiét
do 0°C va dung dich phan Umg nay dugc khudy & nhiét d6 phong trong 16 git. Dung
dich phan tng nay dwgc lam lanh dén nhiét 46 0°C. B sung dung dich nudc bao hoa
natri hydrocacbonat vao dung dich phan ing va hdn hop tao thanh dugc chiét bing
diclometan. Lép hitu co dugc 1am kho trén natri sulfat khan va dugc loc, va dich loc
duoc c6 dudi 4p suit giam. Phén c3n dugc hoa tan trong axit clohydric (1,0 N) va hén
hop tao thanh dugc chiét bang etyl axetat. B6 sung dung dich nuéc natri hydroxit 48%
vao 16p nudc dé bazo hoa, va sau d6 hdn hgp tao thanh duoc chiét bang diclometan.
Lép hitu co dugc 1am kho trén natri sulfat khan va dugc loc, va dich loc dugce cd dudi
&p suét giam. Phén c3n dugc hoa tan trong metanol (25,0 mL), va axit clohydric ddm
dac (5,0 mL) dugce bd sung, va sau d6 hdn hop tao thanh dugc khqu & nhiét 6 40°C
trong 12 gid. Dung dich phan ing dugc c6 dudi ap suit giam, va sau d6 phén cin duoc
hoa tan trong nudc cit. B sung dung dich nuéc natri hydroxit 48% dé bazo hoa, va
sau d6 hdn hgp tao thanh duoc chiét bang diclometan. Lép hitu co dugc lam kho trén
natri sulfat khan va dugc loc, dich loc dugc cd dudi ap suit giam, va 4-(1-
metylpiperazin-4-yl)piperidin (0,826 g, 4,51 mmol, 60%) thu dugc 13 chét rin mau

tréng.

IH-NMR (400 MHz, CDCl3) 8: 1,35 (2H, dd, J=12,0, 3,6 Hz), 1,41 (2H, dd, J=12,0, 3,6
Hz), 1,85 (2H, d, J=12,8 Hz), 1,96-2,06 (2H, br), 2,28 (3H, s), 2,32 (1H, tt, J=11,6, 3,6
Hz), 3,37-3,70 (8H, m), 3,14 (2H, d, J=12,8 Hz).

ESI-MS: m/z= 169 (M+H)".
Vi du tham khao 4: Téng hop (R)-3-dimetylaminopiperidin hydroclorua thd

Cong thirc 25
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H3C\ N \\‘GH

CH,  +2HCI

Bb sung dung dich nudc formalin (35% khdi lwong, 0,884 mL, 11,2 mmol), axit
axetic (0,0290 mL, 0,499 mmol) va natri triaxetoxybohydrua (1,11 g, 5,24 mmol) vao
dung dich (R)-tert-butyl 3-aminopiperidin-1-carboxylat (0,500 g, 2,50 mmol) trong
diclometan (12,0 mL) & nhiét do 0°C va dung dich phan Gng nay dugc khuéy & nhiét
d6 phong trong 16 gid. Dung dich phan tng nay dugc lam lanh dén nhiét d6 0°C. B
sung dung dich nuéc bdo hoa natri hydrocacbonat vao dung dich phan tng, va dung
dich phan tng nay dugc chiét bing clorofom. Lép hitu co duge 1am kho trén natri
sulfat khan va duoc loc, va dich loc duge co6 dudi ap suét giam. Phén cin dugc tinh ché
bang séc ky cot nhanh (NH silica gel, clorofom/metanol). Bb sung 1,4-dioxan (10,0
mL) vao phin cin tao thanh & nhiét 4 phong va hoa tan phén can. B6 sung dung dich
hydro clorua trong 1,4-dioxan (4,0 N, 3,74 mL, 14,9 mmol) vao dung dich phén tng &
nhiét 46 phong va dung dich phan tng nay dugc khudy & ciing nhiét do trong 3 gio.
Chét rén mau tréng dugc két tia, dugc loc va dugc thu, duge rira b?mg hexan, va dugc
d8 kho & nhiét do phong dé thu duge (R)-3-dimetylaminopiperidin hydroclorua 12 san
phém ths.

Vi du tham khao 5: Téng hop 1-(4-(dimetylamino)piperidin-1-yl)etanon
Cong thirc 26

CH,

e
N\H/CH3

o

Bb sung pyridin (0,922 mL, 9,75 mmol) va anhydrit axetic (0,946 mL, 11,7
mmol) vao dung dich 4-dimetylaminopiperidin (1,00 g, 7,79 mmol) trong diclometan
(7,8 mL) & nhiét d§ 0°C va dung dich phan ng nay dugc khudy & nhiét do phong trong
16 gio. B6 sung dung dich nudc bdo hoa natri hydrocacbonat vao dung dich phén ung,

va dung dich phan tmg dugc chiét bing clorofom. Lép hiru co dugc rira bing dung
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dich nuéc natri clorua 10%, duogc dé kho trén natri sulfat khan va dugc loc. Dich loc
dugce co dudi ap suit giam. Phin cin dugc tinh ché bing sic ky cot nhanh (NH silica
gel, clorofom/metanol) dé thu dugc 1-(4-(dimetylamino)piperidin-1-yl)etanon (0,869 g,
6,78 mmol, 87%) 1a diu khong mau.

IH-NMR (400 MHz, CDCL) 8: 1,30-1,47 (2H, m), 1,79-1,92 (2H, m), 2,10 3H, s),
2.25-2,40 (TH, m), 2,53-2,63 (1H, m), 3,01-3,11 (1H, m), 3,81-3,90 (1H, m), 4,58-4,66
(1H, m).

ESI-MS: m/z= 171 (M+H)".
Vi du tham khéao 6: Téng hop 1-etyl-1H-imidazol-2-carbaldehyt

Cong thirc 27

B4 sung timg giot dung dich n-butyllithi trong n-hexan (1,6 M, 7,15 mL, 11,4
mmol) vao dung dich 1-etyl-1H-imidazol (1,00 g, 10,4 mmol) trong tetrahydrofuran
(26 mL) & nhiét do -78°C va dung dich phan Ung nay dugc khudy & cung nhiét do
trong 1 gio. B6 sung N,N-dimetylformamit (2,42 mL, 31,2 mmol) vao dung dich phéan
tmg & cing nhiét d9, va dung dich phén Ung nay duge khudy trong 1 gid, va sau do,
nhiét do ctia dung dich phan ung dugc ting 1€n dén nhiét do phong. B6 sung dung dich
nuéc amoni clorua bdo hoa vao dung dich phan Gng va sau d6 dung dich phan ng nay
dugc chiét bang etyl axetat. Lép hitu co dugc ria bang dung dich nudc natri clorua
10%, va sau d6 dugc d8 kho trén natri sulfat khan va dugc loc. Dich loc dugc ¢6 dudi
ap sudt giam. Phin cin dugc tinh ché bing sic ky cot nhanh (silica gel, hexan/etyl
axetat) dé thu dugc 1-etyl-1H-imidazol-2-carbaldehyt (1,12 g, 9,02 mmol, 87%) la dau

mau vang.

I'H-NMR (400 MHz, CDCls) 8: 1,44 (3H, t, J=7,6 Hz), 4,45 (2H, g, J=7.,6 Hz), 7,18
(1H, s), 7,28 (1H, d, J=1,6 Hz), 9,82 (1H, 5).

Vi du tham khéo 7: Téng hop 1-(2,2,2-trifloetyl)-1H-imidazol-2-carbaldehyt
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Cong thuc 28

Bd sung chit phan ung Dess-Martin (1,02 g, 2,40 mmol) vao dung dich (1-
(2,2,2-trifloetyl)-1H-imidazol-2-yl)metanol (0,360 g, 2,00 mmol) trong diclometan
(20,0 mL) & nhiét ¢ 0°C va hén hop thu duge duge khudy & nhiét do phong trong 1
gidr. Dung dich phan timg nay dugc loc qua xelit va dich loc dugc c6 dudi ap suét giam.
Phan cin dugc tinh ché bang sic ky cot nhanh (silica gel, hexan/etyl axetat) dé thu
duoc 1-(2,2,2-triﬂoety1)-1H-imidazol-2-carba1dehyt (0,335 g, 1,88 mmol, 94%) 1a chét
rin mau tring.
IH-NMR (400 MHz, CDCl3) 8:5,16 (2H, q, J=8,0 Hz), 7,25 (1H, brs), 7,38 (1H, brs),
9,83-9,85 (1H, m).
ESI-MS: m/z= 179 (M+H)".

Vi du tham khéo 8: Tbng hop etyl 1-(diflometyl)-1H-imidazol-2-carboxylat

Céng thirc 29

F
oy
H3C\/OYL\/N\>
o

B4 sung kali cacbonat (1,28 g, 9,28 mmol) va natri clodifloaxetat (1,31 g, 8,56
mmol) vao dung dich etyl 1H-imidazol-2-carboxylat (1,00 g, 7,14 mmol) trong
axetonitril (35 mL) & nhiét 4 phong va hdn hop thu duge duge khudy & nhiét 4o 60°C
trong 24 gio. Tiép theo, bd sung kali cacbonat (0,640 g, 4,63 mmol) va natri
clodifloaxetat (0,660 g, 4,33 mmol) 6 nhiét d§ phong va dung dich phan Ung nay duogc
khuy & nhiét do 80°C trong 8 giv. Dung dich phan ung nay dugc lam mat dén nhiét 46
phong va nude cht duoc bd sung vao dung dich phan ting va dung dich phan tng dugc

chiét bang etyl axetat. L6p hitu co duge rira bang dung dich nudc natri clorua 10%,
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dugc d& kho trén natri sulfat khan va dugc loc. Dich loc duge ¢ duéi 4p sudt giam.
Phén cin dugc tinh ché bing sic ky cot nhanh (silica gel, hexan/etyl axetat) dé thu
dugc etyl 1-(diflometyl)-1H-imidazol-2-carboxylat (0,838 g, 4,41 mmol, 62%) 1a dau
. khong mau.
IH-NMR (400 MHz, CDCl;) &: 1,46 (3H, t, J=7,2 Hz), 4,47 (2H, q, J=7,2 Hz), 7,28
(1H, s), 7,53 (1H, d, J=1,6 Hz), 8,16 (1H, t, J=60,8 Hz).
Vi du tham khao 9: Tong hop etyl 1-metyl-1H-imidazol-2-carboxylat

Cong thuce 30

HsC, N
\
H3Cvom//\:|\>
0

Bé sung trietylamin (3,40 mL, 24,4 mmol) va etyl clorofomat (2,34 mL, 24,4
mmol) vao dung dich 1-metyl-1H-imidazol (1,00 g, 12,2 mmol) trong axetonitril (4,0
mL) & nhiét d6 0°C va dung dich phan g nay dugc khudy & nhiét d6 phong trong 16
gid. Dung dich phan tmg nay dugc loc qua xelit va dich loc dugc c6 duéi 4p suét giam.
Phin cin dugc tinh ché bing sic ky cot nhanh (silica gel, hexan/etyl axetat) dé thu
dugc etyl 1-metyl-1H-imidazol-2-carboxylat (1,50 g, 9,73 mmol, 80%) la chét rén mau
tréng.
IH-NMR (400 MHz, CDCl3) 8: 1,42 (3H, t, J=7,2 Hz), 4,01 (3H, s), 4,40 (2H, g, J=7,2
Hz), 7,01-7,03 (1H, m), 7,13-7,15 (1H, m).
ESI-MS: m/z= 155 (M+H)".

Vi du tham khdo 10: Téng hop etyl 3-(1-metyl-1H-imidazol-2-yl)-3-

oxopropanoat

Cong thtc 31

Hsc\N
\
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Bb sung dung dich nugc natri hydroxit (1,0 N, 14,6 mL, 14,6 mmol) vao dung
dich etyl 1-metyl-1H-imidazol-2-carboxylat (1,50 g, 9,73 mmol) trong metanol (15,0
mL) & nhiét d6 phong va dung dich phan mg nay dugc khudy & cing nhiét d9 trong 3
gio. Dung dich phan Gng ndy dugc lam lanh dén nhiét @6 0°C. B sung axit clohydric
(1,0 N) vao dung dich phan Gng dé trung hoa dung dich, va sau d6 dung dich phan tng
nay dugc c6 dudi ap sudt giam. Phén c3n di qua sy chung cAt dbng soi v6i toluen, va
etanol dugc bd sung. Chét két tua dugc loc qua xelit va dich loc dugce c6 dudi p sudt
giam. San phdm thd tao thanh duwgc hoa tan trong axetonitril (7,0 mL) va
cacbonyldiimidazol (1,54 g, 9,52 mmol) dugc bd sung & nhiét @6 phong. Dung dich
phan Gng nay dugc khudy & cling nhiét d9 trong 2,5 git (dung dich phan ung A). Hoa
tan riéng magie clorua (0,997 g, 10,5 mmol) trong axetonitril (7,0 mL) va bd sung
mubi kali cia etyl malonat (1,70 g, 9,99 mmol) va trietylamin (2,98 mL, 21,4 mmol) &
nhiét dd phong. Dung dich phan g nay dugc khudy & clng nhiét d§ trong 2,5 gior
(dung dich phan tng B). B6 sung dung dich phan tng A vao dung dich phan ng B &
nhiét d6 phong va dung dich phan Ung nay dugc khudy & nhiét do 80°C trong 2 gio.
Dung dich phan Gng ndy dugc lam mat dén nhiét do phong. Sau khi bd sung axit
clohydric (1,0 N) vao dung dich phan tng, dung dich phan ng nay dugc chiét bing
etyl axetat. Lp hitu co dugc rira bang dung dich nudc natri clorua 10%, dugc dé kho
trén natri sulfat khan va dugc loc. Dich loc duge c6 duéi ap suét giam. Phén cin dugc
tinh ché bing sic ky cot nhanh (silica gel, hexan/etyl axetat) dé thu duoc etyl 3-(1-
metyl-1H-imidazol-2-yl)-3-oxopropanoat (0,721 g, 3,67 mmol, 38%) la chét rin mau

trang.

IH-NMR (400 MHz, CDCl3) &: 1,27 (3H, t, J=7,2 Hz), 4,01 (3H, s), 4,13 (2H, s), 4,21
(2H, q, J=7,2 Hz), 7,05-7,07 (1H, m), 7,15-7,17 (1H, m).

ESI-MS: m/z=197 (M+H)".

Vi du tham khéo 11: Téng hop 1-(4-(etylmetylamino)piperidin-1-yl)-3-(1-
metyl-1H-imidazol-2-yl)propan-1,3-dion

Cong thirc 32
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B sung 4-etylmetylaminopiperidin thé (0,130 g, 0,917 mmol) vao dung dich
etyl 3-(1-metyl-1H-imidazol-2-yl)-3-oxopropanoat (0,150 g, 0,765 mmol) trong toluen
(0,38 mL) & nhiét 4 phong. Dung dich phan Gng ndy dugc khudy & nhiét d6 110°C
trong 10 gi® va dugc cd dudi ap sudt giam. Phan cin dugc tinh ché bang sic ky cot
nhanh (NH silica gel, clorofom/metanol) dé thu dugc 1-(4-(etylmetylamino)piperidin-
1-y1)-3-(1-metyl-1H-imidazol-2-yl)propan-1,3-dion (0,191 g, 0,653 mmol, 85%) 1 diu
khong mau.

'H-NMR (400 MHz, CDCl;) &: 1,06 (3H, t, J=7,2 Hz), 1,40-1,70 (2H, m), 1,76-1,85
(2H, m), 2,25 (3H, s), 2,48-2,67 (4H, m), 3,03-3,13 (1H, m), 3,82-3,90 (1H, m), 4,01
(3H, s), 4,15-4,30 (2H, m), 4,62-4,70 (1H, m), 7,03-7,05 (1H, m), 7,13-7,15 (1H, m).

ESI-MS: m/z= 293 (M+H)".

Vi du tham khéo 12: Téng hop 1-(4-(dietylamino)piperidin-1-yl)-3-(1-metyl-
1H-imidazol-2-yl)propan-1,3-dion

Cong thuc 33
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B4 sung 4-dietylaminopiperidin tho (0,143 g, 0,917 mmol) vao dung dich etyl 3-
(1-metyl-1H-imidazol-2-yl)-3-oxopropanoat (0,150 g, 0,765 mmol) trong toluen (0,38
mL) & nhiét do phong. Dung dich phan tmg nay duoc khudy & nhiét do 110°C trong 10
gior va duge cd dudi ap suit giam. Phin cin dugc tinh ché bing sic ky cot nhanh (NH
silica gel, clorofom/metanol) 8 thu dugc 1-(4-(dietylamino)piperidin-1-yl)-3-(1-metyl-
1H-imidazol-2-yl)propan-1,3-dion (0,0750 g, 0,245 mmol, 32%) 12 diu khong mau.
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'H-NMR (400 MHz, CDCl;) &: 1,02 (6H, t, J=6,8 Hz), 1,37-1,58 (2H, m), 1,73-1,98
(2H, m), 2,48-2,78 (6H, m), 3,01-3,11 (1H, m), 3,80-3,88 (1H, m), 4,00 (3H, s), 4,14-
4,28 (2H, m), 4,60-4,70 (1H, m), 7,03-7,05 (1H, m), 7,12-7,14 (1H, m).
ESI-MS: m/z= 307 (M+H)".

Vi du tham khido 13: Téng hop 1-(1-metyl-1H-imidazol-2-yl)-3-(4-(4-
metylpiperazin-1-yl)piperidin-1-yl)propan-1,3-dion

Cong thuc 34

H3C\N/\

LN HsCy
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B4 sung 4-(1-metylpiperazin-4-yl)piperidin (0,170 g, 0,927 mmol) vao dung
dich etyl 3-(1-metyl-1H-imidazol-2-yl)-3-oxopropanoat (0,200 g, 1,02 mmol) trong
toluen (0,46 mL) & nhiét d0 phong. Dung dich phan tmg nay dwoc khudy & nhiét do
110°C trong 16 gitr va dugc cd dudi ap suét giam. Phan cin dugc tinh ché bang sic ky
cOt nhanh (NH silica gel, clorofom/metanol) dé thu duogc 1-(1-metyl-1H-imidazol-2-
yl)-3-(4-(4-mety1piperazin—l-yl)piperidin-l-yl)propan-1,3-dion (0,290 g, 0,870 mmol,
94%) 1 ddu khong mau.

IH-NMR (400 MHz, CDCl3) 8: 1,38-1,60 (2H, m), 1,82-1,90 (2H, m), 1,95-2,10 (1H,
m), 2,27 (3H, s), 2,36-2,68 (9H, m), 3,02-3,12 (1H, m), 3,79-3,88 (1H, m), 3,98 (3H, s),
4,13-4,28 (2H, m), 4,57-4,90 (1H, m), 7,02-7,04 (1H, m), 7,11-7,13 (1H, m).

ESI-MS: m/z= 334 (M+H)".

Vi du tham khéao 14: Téng hop (R)-1-(3-(dimetylamino)piperidin—1-y1)-3-(1-
metyl-1H-imidazol-2-yl)propan-1,3-dion

Céng thiic 35 |
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N
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B6 sung (R)-3-dimetylaminopiperidin hydroclorua tho (0,186 g, 0,927 mmol) va
diisopropyletylamin (0,809 mL, 4,63 mmol) vao etyl 3-(1-metyl-1H-imidazol-2-yl)-3-
oxopropanoat (0,200 g, 1,02 mmol) & nhiét d0 phong. Dung dich phan Gng nay dugc
khudy & nhiét do 110°C trong 12 gid va dugc cd dudi 4p sudt gidm. Phan cin duge tinh
ché bing séc ky cot nhanh (NH silica gel, clorofom/metanol) dé thu dugc (R)-1-(3-
(dimetylamino)piperidin-1-y1)-3-(1-mety1—1H-imidazol-2-yl)propan-1,3-dion (0,140 g,
0,503 mmol, 54%) 13 diu khong mau.

IH-NMR (400 MHz, CDCls) &: 1,35-1,85 (2H, m), 1,97-2,07 (1H, m), 2,16-2,38 (7TH,
m), 2,42-2,68 (1H, m), 2,87-3,05 (1H, m), 3,63-3,76 (1H, m), 3,84-4,02 (4H, m), 4,12-
4,32 (2H, m), 4,53-4,70 (1H, m), 7,03-7,05 (1H, m), 7,13-7,15 (1H, m).

ESI-MS: m/z= 279 (M+H)".

Vi du tham khao 15: Tbng hop (R)-1-(3-(dimetylamino)pyrolidin-1-yl)-3-(1-
metyl-1H-imidazol-2-yl)propan-1,3-dion

Cong thtc 36
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B sung (R)-3-dimetylaminopyrolidin (0,106 g, 0,927 mmol) vao etyl 3-(1-
metyl-1H-imidazol-2-yl)-3-oxopropanoat (0,200 g, 1,02 mmol) & nhiét 4§ phong.
Dung dich phan tng nay dugc khudy & nhiét d6 110°C trong 6 gi va duge cd dudi ap
suét giam. Phin cin dugc tinh ché bang sic ky cbt nhanh (NH silica gel,
clorofom/metanol) dé thu dugc (R)-1-(3-(dimetylamino)pyrolidin-1-y1)-3-(1-metyl-1H-
imidazol-2-yl)propan-1,3-dion (0,220 g, 0,832 mmol, 90%) 1a déq khong mau.

IH-NMR (400 MHz, CDCLs) 8: 1,62-2,22 (6H, m), 1,85-1,98 (1H, m), 2,07-2,22 (1H,
m), 2,65-2,87 (1H, m), 3,18-3,90 (4H, m), 4,00 (3H, s), 4,12-4,16 (2H, m), 7,03-7,05
(1H, m), 7,12-7,14 (1H, m).

ESI-MS: m/z= 265 (M+H)".
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Vi du tham khéo 16: Téng hop 1-(4-(dimetylamino)piperidin-1-yl)-3-(1-metyl-
1H-imidazol-2-yl)propan-1,3-dion

Cong thue 37
,EHs H3C,
O O

B& sung timg giot dung dich lithi diisopropylamit trong tetrahydrofuran 2,0M,
7,05 mL, 14,1 mmol) vao dung dich 1-(4-(dimetylamino)piperidin-1-yl)etanon (1,00 g,
5,87 mmol) trong tetrahydrofuran (20 mL) & nhiét d¢ -78°C va dung dich phan ng nay
dugc khudy & cliing nhiét do trong 1 gio. B6 sung dung dich etyl 1-metyl-1H-imidazol-
2-carboxylat (1,09 g, 7,05 mmol) trong tetrahydrofuran (9,0mL) vao dung dich phan
mg & ciing nhiét do. Dung dich phan ing nay dugc khudy trong 1 gio va sau d6 dugc
khudy & nhiét 4o 0°C trong 1 gio nita. B6 sung 14n lugt dung dich nudc amoni clorua
bdo hoa va dung dich nudc kali cacbonat vao dung dich phén ing va sau do6 dung dich
phan Gng nay dugc chiét bang clorofom. Lép hitu co dugc rira bing dung dich nuéc
natri clorua 10% va sau d6 dugc d8 kho trén natri sulfat khan va dugc loc. Dich loc
duoc co dudi 4p suét giam. Phin cin dugc tinh ché bang séc ky cot nhanh (NH silica
gel, hexan/etyl axetat) dé thu dugc 1-(4-(dimetylamino)piperidin-1-yl)-3-(1-metyl-1H-
imidazol-2-yl)propan-1,3-dion (0,990 g, 3,56 mmol, 61%) la dau khong mau.

IH-NMR (400 MHz, CDCL;) &: 1,32-1,5 (2H, m), 1,80-1,94 (2H, m), 2,22-41 (7H, m),
2.60-2,70 (1H, m), 3,03-3,13 (1H, m), 3,80-3,89 (1H, m), 4,01 (3H, s), 4,23 (2H, dd,
J=15.6, 36,8 Hz), 4,55-4,67 (1H, m), 7,05 (1H, s), 7,14 (1H, s).

ESI-MS: m/z= 279 (M+H)".

Vi du tham khio 17: Téng hop 1-(1-(diflometyl)-1H-imidazol-2-yl)-3-(4-
(dimetylamino)piperidin-1-yl)propan-1,3-dion

Cong thirc 38
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B4 sung timg giot dung dich lithi diisopropylamit trong tetrahydrofuran (2,0 M,
2,19 mL, 4,37 mmol) vao dung dich 1-(4-(dimetylamino)piperidin-1-yl)etanon (0,310 g,
1,82 mmol) trong tetrahydrofuran (6,0 mL) & nhi¢t d¢ -78°C va dung dich phan ung
nay dugc khudy & cling nhiét do trong 1 gio. Bé sung dung dich etyl 1-(diflometyl)-
1H-imidazol-2-carboxylat (0,415 g, 2,19 mmol) trong tetrahydrofuran (3,0 mL) vao
dung dich phan tmg & cung nhiét d9. Dung dich phan ng nay duogc khudy trong 1 gio
va dugc khudy & nhiét 6 0°C trong 1 gio nita. B sung 14n luot dung dich nudc amoni
clorua bao hoa, dung dich nuéc kali cacbonat vao dung dich phan tmg va sau d6 dung
dich phan ng nay duoc chiét bang clorofom. Lép hitu co dugc rira bang dung dich
nude natri clorua 10% va sau d6 dugc dé kho trén natri sulfat khan va duge loc. Dich
loc duge cd dudi ap sudt giam. Phin cin dugc tinh ché bang séc ky cot nhanh (NH
silica gel, hexan/etyl axetat) dé thu duogc 1-(1-(diflometyl)-1H-imidazol-2-yl)-3-(4-
(dimetylamino)piperidin-1-yl)propan-1,3-dion (0,311 g, 0,989 mmol, 54%) 13 diu mau

vang.
IH-NMR (400 MHz, CDCl;) &: 1,38-1,58 (2H, m), 1,80-1,94 (2H, m), 2,05 (6H, s),
2,31-2,42 (1H, m), 2,63-2,72 (1H, m), 3,08-3,18 (1H, m), 3,79-3,86 (1H, m), 4,22 (2H,
dd, I=15,6, 24,6 Hz), 4,55-4,62 (1H, m), 7,27 (1H, s), 7,55 (1H, s), 8,08 (1H, t, J=60,8
Hz).
ESI-MS: m/z= 315 (M+H)".

Vi du 1: Téng hop 1-(4-(etylmetylamino)piperidin—1-y1)-3-hydroxy-3-(l-metyl-
1H-imidazol-2-yl)propan-1-on

Cong thuc 39
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B& sung natri bohydrua (0,0220 g, 0,582 mmol) vao dung dich 1-(4-
(etylmetylamino)piperidin-1-yl)-3-(1-metyl- 1H-imidazol-2-yl)propan-1,3-dion (0,160
g, 0,547 mmol) trong metanol (2,7 mL) & nhiét d6 phong va dung dich phan Gng nay
duoc khudy & ciing nhiét do trong 3 git. Dung dich nudc bo hoa natri hydrocacbonat
dugc bd sung vao dung dich phan tmg va dung dich phan tng nay dugc c6 dudi ap suht
giam. Nudc cét dugc bd sung vao phin cin va dung dich phan Gng dugc chiét bang
clorofom. Lép hitu co duge rira bing dung dich nuéc natri clorua 10% va sau d6 dugc
d8 kho trén natri sulfat khan va dugc loc. Dich loc duge ¢6 dudi ap suit giam. Phén cin
duoc tinh ché bing séc ky cot nhanh (NH silica gel, clorofom/metanol) dé thu duge 1-
(4-(etylmetylamino)piperidin-1-y1)-3-hydroxy-3 -(1-metyl-1H-imidazol-2-yl)propan-1-
on (0,0699 g, 0,237 mmol, 43%) (duéi day dugc goi 13 hop chét theo vi du 1) 13 dau

khong mau.
IH-NMR (400 MHz, CDCls) &: 1,02-1,10 (3H, m), 1,35-1,58 (2H, m), 1,78-1,88 (2H,
m), 2,23-2,25 (3H, m), 2,56-2,67 (4H, m), 2,98-3,09 (2H, m), 3,13-3,23 (1H, m), 3,77
(3H, s), 4,00-4,10 (1H, m), 4,60-4,74 (2H, m), 5,18-5,25 (1H, m), 6,85-6,87 (1H, m),
6,92-6,94 (1H, m).
ESI-MS: m/z= 295 (M+H)".

Vi dy 2: Tong hop 1-(4-(dietylamino)piperidin—1-y1)-3-hydroxy-3-(1-metyl-1H—
imidazol-2-yl)propan-1-on

Cong thirc 40
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Bb sung natri bohydrua (0,0109 g, 0,287 mmol) vio dung dich 1-(4-
(dietylamino)piperidin-1-y1)-3-(1-mety1-1H-imidazol—2-y1)propan-1,3-dion (0,0800 g,
0,261 mmol) trong metanol (1,3 mL) ¢ nhiét d6 phong va dung dich phan ng nay
dugc khudy & cling nhiét do trong 3 gio. B6 sung dung dich nuéc bdo hoa natri
hydrocacbonat vao dung dich phan tmg va dung dich phan ng nay duogc cd dudi ap
sut giam. Nudc cAt dugc bd sung vao phén cin va dung dich phan tmg nay dugc chiét
bang clorofom. Lép hitu co dugc rira bang dung dich nuéc natri clorua 10% va sau d6
duoc dé kho trén natri sulfat khan va duge loc. Dich loc duge c6 duédi ap sut giam.
Phén cin duoc tinh ché bang sic ky cot nhanh (NH silica gel, clorofom/metanol) dé thu
duogc 1-(4-(dietylamino)piperidin-1-y1)-3-hydroxy-3-(1-metyl- 1H-imidazol-2-
yl)propan-1-on (0,0561 g, 0,182 mmol, 70%) (dudi day duogc goi 1a hop chét theo vi du
2) 1a d4u khéng mau.

'H-NMR (400 MHz, DMSO-ds) &: 0,94 (6H, t, ]=6,8 Hz), 1,05-1,75 (5H, m), 2,42-3,10
(8H, m), 3,64 (3H, s), 3,93-4,02 (1H, m), 4,32-4,43 (1H, m), 5,00-5,08 (1H, m), 5,34-
5,42 (1H, m), 6,69-6,71 (1H, m), 7,01-7,03 (1H, m).

ESI-MS: m/z= 309 (M+H)".

Vi du 3: Toéng hop 3-hydroxy-3-(1-metyl-1H-imidazol-2-yl)-1-(4-(4-
metylpiperazin-1-yl)piperidin-1-yl)propan-1-on

Cong thuc 41

H3C\N/ﬁ

Bé sung natri bohydrua (0,0360 g, 0,957 mmol) vao dung dich 1-(1-metyl-1H-
imidazol-2-yl)-3-(4-(4-metylpiperazin-1-yl)piperidin-1 -yl)propan-1,3-dion (0,290 g,
0,870 mmol) trong metanol (4,4 mL) & nhi¢t do phong va dung dich phan tng dugc
khudy & cung nhiét do trong 3 gio. B6 sung dung dich nuéc bdo hoa natri
hydrocacbonat vao dung dich phéan tmg va dung dich phan (g nay dwgc cb dudi ap

suit giam. Nudc cit dugc bd sung vao phan can va dung dich phan Gng dugc chiét
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bang clorofom. Lép hitu co dugc rira bang dung dich nuéc natri clorua 10% va sau d6
duogc @8 kho trén natri sulfat khan va dugc loc. Dich loc duge c6 dudi ép suét giam.
Phin cin dugc tinh ché bang sic ky cot nhanh (NH silica gel, clorofom/metanol) dé thu
dugc  3-hydroxy-3-(1-metyl-1H-imidazol-2-yl)-1-(4-(4-metylpiperazin-1 -yl)piperidin-
1-yl)propan-1-on (0,140 g, 0,417 mmol, 48%) (dudi déy dugc goi 1a hop chét theo vi
du 3) 13 diu khéng mau.

IH-NMR (400 MHz, DMSO-d¢) &: 1,45-1,66 (4H, m), 1,87-1,95 (2H, m), 2,26-2,30
(3H, s), 2,38-2,70 (8H, m), 2,98-3,23 (3H, m), 3,77 (3H, s), 4,00-4,10 (1H, m), 4,60-
4,70 (2H, m), 5,17-5,25 (1H, m), 6,85-6,88 (1H, m), 6,92-6,95 (1H, m).

ESI-MS: m/z= 336 (M+H)".

Vi du 4: Téng hop 1-((R)-3-(3-(dimetylamino)piperidin-1-yl)-3-hydroxy-3-(1-
metyl-1H-imidazol-2-yl)propan-1-on

Cong thirc 42
HsC

H3C\N\o©\| WNL\}

CHy O OH

B4 sung natri bohydrua (0,0210 g, 0,553 mmol) vao dung dich (R)-1-(3-
(dimetylamino)piperidin-1-yl)-3-(1-metyl- 1H-imidazol-2-yl)propan-1,3-dion (0,140 g,
0,503 mmol) trong etanol (2,5 mL) & nhi€t 46 phong va dung dich phan Gng nay duoc
khudy & cung nhiét do trong 3 gio. Bb sung dung dich nuGc bdo hoa natri
hydrocacbonat vao dung dich phan tmg va dung dich phan mg ndy dugc c6 dudi ap
suit giam. Nudc cht dugc bd sung vao phin cin va dung dich phan tng dugc chiét
bang clorofom. Lép hitu co dugc rira bang dung dich nudc natri clorua 10% va sau do
dugc dé kho trén natri sulfat khan va dugce loc. Dich loc dugce c6 dudi ap suit giam.
Phén cin dugc tinh ché bing séc ky cot nhanh (NH silica gel, clorofom/metanol) dé thu
dugc 1-((R)-3-(3-(dimetylamino)piperidin-1-y1)-3 -hydroxy-3-(1-metyl-1H-imidazol-2-
yl)propan-1-on (0,120 g, 0,428 mmol, 85%) (duéi day dugc goi la hop chét theo vi du
4) 12 diu khong mau.
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IF1-NMR (400 MHz, DMSO-dg) 8: 1,33-1,43 (1H, m), 1,57-1,90 (1H, m), 2,14-2,24
(6H, m), 2,45-2,54 (4H, m), 2,75-3,06 (3H, m), 3,63-4,40 (SH, m), 4,99-5,08 (1H, m),
5,32-5,42 (1H, m), 6,70-6,73 (1H, m), 7,01-7,03 (1H, m).

ESI-MS: m/z= 281 (M+H)".

Vi dy 5: Téng hop 1-((R)-3-(dimetylamino)pyrolidin—1-yl)-3-hydroxy-3-(1-
metyl-1H-imidazol-2-yl)propan-1-on

Cong thirc 43

H4C.

H3C\N'”C'\\lm/\/rl:\>

HaC N
O OH

B sung natri bohydrua (0,0350 g, 0,916 mmol) vao dung dich chita (R)-1-(3-
(dimetylamino)pyrolidin-1-y1)-3-(1-metyl-1 H-imidazol-2-yl)propan-1,3-dion (0,220 g,
0,832 mmol) trong etanol (4,2 mL) & nhi¢t d0 phong va dung dich phan tng dugc
khudy & cung nhiét do trong 3 gio. B sung dung dich nuéc bdo hoa natri
hydrocacbonat vao dung dich phan img va dung dich phan Umg nay dugc cd dudi ap
sudt giam. Nudc ct dugc bd sung vao phan cin va dung dich phin tmg nay dugc chiét
bang clorofom. Lép hitu co dugc rira bang dung dich nudc natri clorua 10% va sau do
duoc 48 kho trén natri sulfat khan va dugc loc. Dich loc dugc cd dudi ap suét giam.
Phin cin dugc tinh ché bing sdc ky cot nhanh (silica gel, clorofom/metanol) dé thu
duwoc  1-((R)-3-(dimetylamino)pyrolidin-1-y1)-3 -hydroxy-3-(1-metyl-1H-imidazol-2-
yl)propan-1-on (0,209 g, 0,785 mmol, 94%) (duéi diy dugc goi 1a hop chét theo vi du
5) 14 ddu khéng mau.

IH-NMR (400 MHz, DMSO-ds) &: 1,50-1,78 (1H, m), 1,93-2,18 (7H, m), 2,60-2,95
(3H, m), 3,05-3,80 (7H, m), 4,98-5,07 (1H, m), 5,38-5,43 (1H, m), 6,71-6,73 (1H, m),
7,02-7,04 (1H, m).

ESI-MS: m/z= 267 (M+H)".

Vi du 6: Tong hop 1-(4-(dimetylamino)piperidin—1-yl)-3-hydroxy-3-(l-metyl-
1H-imidazol-2-yl)propan-1-on
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Cong thirc 44
N we
O OH

B6 sung timg giot dung dich lithi diisopropylamit trong tetrahydrofuran (2,0 M,

0,162 mL, 0,323 mmol) vao dung dich chia 1-(4-(dimetylamino)piperidin-1-yl)etanon
(0,0500 g, 0,294 mmol) trong tetrahydrofuran (0,8 mL) & nhiét do -78°C va dung dich
phan Gng nay dugc khudy & ciing nhiét d¢ trong 1 gio. B4 sung dung dich 1-metyl-1H-
imidazol-2-carbaldehyt (0,0390 g, 0,352 mmol) trong tetrahydrofuran (0,4 mL) vao
dung dich phan tmg & cung nhiét d¢. Dung dich phan Ung nay dugc khudy trong 1 gid
va sau d6 duoc khudy & nhiét @6 0°C trong 1 gio nita. B4 sung lan lugt dung dich nude
amoni clorua bio hoa va dung dich nudc kali cacbonat vao dung dich phan tmg va sau
d6 dung dich phan ing nay dugc chiét bang clorofom. Lép hitu co duoc rira bang dung
dich nuéc natri clorua 10% va sau d6 dugc dé kho trén natri sulfat khan va dugc loc.
Dich loc dugc ¢d dudi 4p sudt gism. Phin cin duoc tinh ché bang sic ky cot nhanh
(silica gel, clorofom/metanol) dé thu dugc 1-(4-(dimetylamino)piperidin-1-yl)-3-
hydroxy-3-(1-metyl-1H-imidazol-2-yl)propan-1-on (0,0220 g, 0,0785 mmol, 27%) la

dau khéng mau.
IH-NMR (400 MHz, CDCls) 8: 1,32-1,53 (2H, m), 1,82-1,92 (2H, m), 2,27-2,41 (TH,
m), 2,60-2,72 (1H, m), 2,98-3,23 (3H, m), 3,77 3H, s), 3,99-4,08 (1H, m), 4,58-4,82
(2H, m), 5,18-5,26 (1H, m), 6,86 (1H, s), 6,93 (1H, s).
ESI-MS: m/z= 281 (M+H)".

Vi du 7: Téng hop 1-(4-(dimetylamino)piperidin-1-y1)-3-hydroxy-3-(1-metyl-
1H-imidazol-2-yl)propan-1-on hydroclorua

Cong thiic 45
cHs
N HaC.
HsC~ N
OWQ
«2HCI S OH

-77-



29378

B4 sung axit clohydric (1,0 N, 0,086 mL, 0,086 mmol) vao dung dich 1-(4-
(dimetylamino)piperidin-1-yl)-3-hydroxy-3-(1-metyl- 1H-imidazol-2-yl)propan-1-on
(0,0220 g, 0,0785 mmol) trong nude (0,156 mL) & nhiét 4o 0°C va dung dich phan ng
nay dugc khudy & nhiét 6 phong trong 15 gio. Dung dich phén ing nay dugc c6 dudi
4p subt giam va dugc d& kho & nhiét 40 phong dé thu dugc 1-(4-
(dimetylamino)piperidin-1-yl)-3-hydroxy-3-(1-metyl- 1H-imidazol-2-yl)propan-1-on
hydroclorua (0,0220 g, 0,0623 mmol, 79%) (duéi day dugc goi 1a hop chét theo vi du

7) 1a chét rin mau tring.
IH-NMR (400 MHz, D,0) &: 1,40-1,70 (2H, m), 1,98-2,10 (2H, m), 2,55-2,68 (1H,m),
2,72-2,77 (TH, m), 2,95-3,13 (3H, m), 3,36-3,45 (1H, m), 3,76 (3H, s), 3,97-4,06 (1H,
m), 4,38-4,48 (1H, m), 6,40-6,47 (1H, m), 7,24-7,28 (2H, m).
ESI-MS: m/z= 281 (M+H)".

Vi du 8: Téng hop 1-(4-(dimetylamino)piperidin-1-y1)-3-(1-etyl-1H-imidazol-2-
yl)-3-hydroxypropan-1-on

Cong thurc 46
EH3 ZJHs
HsC” N A\
O OH

B& sung timg giot dung dich lithi diisopropylamit trong tetrahydrofuran (2,0 M,
0,969 mL, 1,94 mmol) vao dung dich 1-(4-(dimetylamino)piperidin-1-yl)etanon (0,300
g, 1,76 mmol) trong tetrahydrofuran (6,0 mL) & nhiét 6 -78°C va dung dich phan ing
nay dugc khudy & cliing nhiét do trong 1 gio. B6 sung dung dich 1-etyl-1H-imidazol-2-
carbaldehyt (0,262 g, 2,12 mmol) trong tetrahydrofuran (2,8 mL) vao dung dich phan
tmg. Dung dich phan tmg nay dugc khudy trong 1 gio va sau d6 dugc khudy & nhiét do
0°C trong 1 gi¢ nira. B4 sung 1an lugt dung dich nuéc bdo hoa amoni clorua va dung
dich nudc kali cacbonat vao dung dich phén tmg va sau d6 dung dich phan Gng nay
duoc chiét bang clorofom. Lép hitu co duge rira bing dung dich nudc natri clorua 10%

va sau d6 dugc dé kho trén natri sulfat khan va duoc loc. Dich loc dugce c¢6 dudi ap suat
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giam. Phén cin duoc tinh ché bing séc ky cot nhanh (NH silica gel, clorofom/metanol)
dé¢ thu duoc 1-(4-(dimetylamino)piperidin—1-yl)-3-(1-ety1-1H-imidazol-2-yl)-3-
hydroxypropan-1-on (0,221 g, 0,751 mmol, 43%) (dugc goi dudi day 1a hop chét theo
vi du 8) 12 du khong mau.
'H-NMR (400 MHz, DMSO-ds) &: 1,04-1,21 (1H, m), 1,32 (4H, t, J=7,2 Hz), 1,62-1,80
(2H, m), 2,15 (6H, s), 2,24-2,35 (1H, m), 2,42-2,59 (1H, m), 2,76-2,88 (1H, m), 2,95-
3,13 (2H, m), 3,90-4,08 (3H, m), 4,27-4,35 (1H, m), 5,00-5,10 (1H, m), 5,38-5,42 (1H,
m), 6,74 (1H, s), 7,10 (1H, s).
ESI-MS: m/z= 295 (M+H)".

Vi du 9: Téng hop 1-(4-(dimetylamino)piperidin-1-yl)-3-hydroxy-3-(1-(2,2,2-
trifloetyl)-1H-imidazol-2-yl)propan-1-on

Cong thuc 47
F
NLF
CH
NNN
O OH

Bé sung timg giot dung dich lithi diisopropylamit trong tetrahydrofuran (2,0 M,
0,862 mL, 1,72 mmol) vao dung dich 1-(4-(dimetylamino)piperidin-1-yl)etanon (0,267
g, 1,57 mmol) trong tetrahydrofuran (6,0 mL) & nhiét d -78°C va dung dich phan Gng
nay dugc khudy & cling nhiét d¢ trong 1 gio. B6 sung dung dich 1-(2,2,2-trifloetyl)-1H-
imidazol-2-carbaldehyt (0,335 g, 1,88 mmol) trong tetrahydrofuran (1,9 mL) vao dung
dich phan g ¢ cung nhiét do va dugc khudy trong 1 gid va dugc khudy & nhiét do
0°C trong 1 gi¢ nira. B4 sung 14n lugt dung dich nudc bao hoa amoni clorua va dung
dich nudc kali cacbonat vao dung dich phan Ung va sau d6 dung dich phan Ung nay
duoc chiét bang clorofom. L6p hitu co dugce rira bang dung dich nudc natri clorua 10%
va sau d6 dugc dé kho trén natri sulfat khan va dugc loc. Dich loc duge c6 dudi ap suit
giam. Phan can dugc tinh ché bing sic ky c6t nhanh (NH silica gel, clorofom/metanol)
dé thu dugc 1-(4-(dimetylamino)piperidin-1-y1)-3-hydroxy-3-(1-(2,2,2-triﬂoetyl)-1H-
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imidazol-2-yl)propan-1-on (0,192 g, 0,551 mmol, 35%) (duéi ddy dugc goi 1a hop chét

theo vi du 9) 1a diu khong mau.

IH-NMR (400 MHz, DMSO-ds) 5: 1,10-1,41 (2H, m), 1,64-1,80 (2H, m), 2,16 (6H, s),
2,25-2,37 (1H, m), 2,47-2,60 (1H, m), 2,80-3,12 (3H, m), 3,90-4,00 (1H, m), 4,29-4,39
(1H, m), 5,00-5,18 (3H, m), 5,60-5,68 (1H, m), 6,85 (1H, s), 7,17 (1H, s).

ESI-MS: m/z= 349 (M+H)".

Vi dy 10: Téng hop  3-(1-(diflometyl)-1H-imidazol-2-yl)-1-(4-
(dimetylamino)piperidin-1-yl)-3-hydroxypropan-1-on

Cong thirc 48

CHj F
- A
O OH

B4 sung natri bohydrua (0,0560 g, 1,48 mmol) vao dung dich 1-(1-(diflometyl)-

1H-imidazol-2-yl)-3-(4-(dimetylamino)piperidin- 1-yl)propan-1,3-dion (0,310 g, 0,986
mmol) trong metanol (10 mL) & nhiét d6 phong va dung dich phan Ung nay dugc
khudy & ciing nhiét do trong 3 gio. Dung dich nudc bao hoa natri hydrocacbonat dugc
bd sung vio dung dich phan tmg va dung dich phan tng nay duogc b dudi ap sult giam.
B4 sung nuéc cAt vao phén cin va dung dich phan tng nay dugc chiét bang clorofom.
Lép hitu co duge raa bang dung dich nude natri clorua 10% va sau d6 dugc dé kho
trén natri sulfat khan va dugc loc. Dich loc dugce c6 dudi ap sut giam. Phan cin dugc
tinh ché bing séc ky cot nhanh (NH silica gel, clorofom/metanol) dé thu duge 3-(1-
(diflometyl)-1H-imidazol-2-yl)-1 -(4-(dimetylamino)piperidin-1-yl)-3-hydroxypropan-
1-on (0,202 g, 0,639 mmol, 65%) (dudi day duoc goi 1a hop chét theo vi dy 10) Ia dau
mau vang.
'H-NMR (400 MHz, CDCl;) &: 1,08-1,40 (2H, m), 1,64-1,80 (2H, m), 2,17 (6H, s),
2,25-2,35 (1H, m), 2,49-2,62 (1H, m), 2,80-3,12 (3H, m), 3,88-3,97 (1H, m), 4,28-4,37
(1H, m), 5,18-5,26 (1H, m), 5,83 (1H, d, J=6,8 Hz), 6,95 (1H, s), 7,51 (1H, s), 7.93 (1H,
t, J=60,0 Hz).
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ESI-MS: m/z= 317 (M+H)".
Vi du 11: Téng hop (S)-1-(4-(dimetylamino)piperidin-1-yl)-3-hydroxy-3-(1-
metyl-1H-imidazol-2-yl)propan-1-on

Cong thuc 49

(':Hs HiC
N KON
O OH
Sy phan gidi quang hoc 1-(4-(dimetylamino)piperidin-1-yl)-3-hydroxy-3-(1-
metyl-1H-imidazol-2-yl)propan-1-on (3,32 g) dugc thyc hién bang viéc tinh ché HPLC.
Nudc giai hip dugc cd dudi ap sudt giam. Phan cin dugc tinh ché bang séc ky cot
nhanh (NH silica gel, clorofom/metanol) d thu dugc (S)-1-(4-
(dimetylamino)piperidin-1-yl)-3-hydroxy-3-(1-metyl-1H-imidazol-2-yl)propan-1-on
(0,467 g, > 99%ee) (dudi ddy duoc goi 12 hop chét theo vi du 11) 1a chét rdn mau tring.
Thoi gian luu HPLC: 8,4 phit; thiét bi: hé théng LC-10ADvp dugc sén xut boi
Shimadzu Corporation; c6t: CHIRALCEL OZ-H, 4,6 x 250 mm (dugc san xuét boi
Daicel Corporation); dung moi: metanol chira etylendiamin 0,01% (thé tich/thé tich);
tbc d6 dong: 0,5 mL/phut; phwong phép phat hién: UV 220 nm; nhiét do cft: 40°C.
IH-NMR (400 MHz, CDCl5) &: 1,32-1,53 (2H, m), 1,82-1,92 (2H, m), 2,27-2,41 (7H,
m), 2,60-2,72 (1H, m), 2,98-3,23 (3H, m), 3,77 (3H, s), 3,99-4,08 (1H, m), 4,58-4,82
(2H, m), 5,18-5,26 (1H, m), 6,86 (1H, s), 6,93 (1H, s).

ESI-MS: m/z= 281 (M+H)".

Vi dy 12: Téng hop 3-(4-(dimetylamino)piperidin-1-yl)-1-(1-metyl-1H-
imidazol-2-yl)-3-oxopropyl axetat

Cong thuce 50
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He HCoy
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\G\IM

0] O\(O

CHs
B sung pyridin (0,042 mL, 0,51 mmol) va anhydrit axetic (0,042 mL, 0,51
mmol) vao dung dich 1-(4-(dimetylamino)piperidin—1-yl)-3-hydroxy-3-(l-metyl-1H—
imidazol-2-yl)propan-1-on (0,120 g, 0,428 mmol) trong diclometan (2,1 mL) & nhiét
dd 0°C va dung dich phan tmg nay dugc khudy & nhiét do phong trong 2 gio. Tiép theo,
bd sung anhydrit axetic (0,020 mL, 0,24 mmol) & nhiét dd phong va dung dich phan
ung ndy dugc khudy & ciing nhiét do trong 1 gio. Bé sung dung dich nudc bio hoa natri
hydrocacbonat vao dung dich phan tng va dung dich phan Umg nay dugc chiét bang
clorofom. L6p hitu co dugce rira bing dung dich nude natri clorua 10% va sau d6 duogc
48 kho trén natri sulfat khan va dugc loc. Dich loc duge c6 dudi ap suit giam. Phan cin
duoc tinh ché bing séc ky cot nhanh (NH silica gel, clorofom/metanol) dé thu duoc 3-
(4-(dimetylamino)piperidin-1-yl)-1-(1 -metyl-1H-imidazol-2-y1)-3-oxopropyl axetat
(0,114 g, 0,353 mmol, 82%) (dudi ddy dugc goi la hop chit theo vi du 12) 1a dau

khong mau.

IH-NMR (400 MHz, CDCL) &: 1,08-1,47 (2H, m), 1,68-1,92 (2H, m), 2,04 (3H, dd,
J=2,4 Hz), 2,21-2,38 (7H, m), 2,47-2,60 (1H, m), 2,96-3,14 (2H, m), 3,35-3,43 (1H, m),
3,83 (3H, d, J=4,0 Hz), 3,89-4,00 (1H, m), 4,45-4,53 (1H, m), 6,21-6,29 (1H, m), 6,79
(1H, m), 6,98 (1H, m).

ESI-MS: m/z= 323 (M+H)*.

Vi du 13: Tbéng hop 3-(4-(dimetylamino)piperidin—1-y1)-1-(1-mety1-lH-
imidazol-2-yl)-3-oxopropylpentanoat

Cong thic 51
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N
0O 0.0

Bé sung pyridin (0,069 mL, 0,86 mmol) va pentanoyl clorua (0,093 mL, 0,79
mmol) vao dung dich 1-(4-(dimetylamino)piperidin-1-yl)-3-hydroxy-3-(1-metyl-1H-
imidazol-2-yl)propan-1-on (0,200 g, 0,713 mmol) trong diclometan (3,5 mL) & nhiét
do phong va dung dich phan Uing nay dugc khudy & cung nhiét do trong 16 gio. B6
sung dung dich nueéc amoni clorua bdo hoa vao dung dich phan tng va dung dich phan
ung nay duoc chiét bang clorofom. Lép hitu co dugc rira bing dung dich nuéc natri
clorua 10% va sau d6 dugc dé kho trén natri sulfat khan va duge loc. Dich loc dugce co
duéi 4p sudt giam. Phin cin dwgc tinh ché bang sdc ky cot nhanh (NH silica gel,
clorofom/metanol) d& thu dugc 3-(4-(dimetylamino)piperidin-1-y1)-1-(1-metyl-1H-
imidazol-2-yl)-3-oxopropylpentanoat (0,101 g, 0,277 mmol, 39%) (duéi ddy dugc goi
12 hop chét theo vi du 13) 13 dau khong mau.

IH-NMR (400 MHz, DMSO-ds) &: 0,77-0,85 (3H, m), 0,98-1,33 (4H, m), 1,41-
1,50(2H, m), 1,60-1,79 (2H, m), 2,11-2,15 (6H, m), 2,20-2,33 (3H, m), 2,89-3,02 (2H,
m), 3,22-3,34 (2H, m), 3,65 (3H, s), 3,84-3,92 (1H, m), 4,18-4,26 (1H, m), 6,10-6,15
(1H, m), 6,77-6,82 (1H, m), 7,05-7,10 (1H, m).

ESI-MS: m/z= 365 (M+H)".

Theo cic vi du so sanh duéi diy, 1-(4-(dimetylamino)piperidin-1-yl)-3-(1-
metyl-1H-imidazol-2-yl)propan-1-on hydroclorua (hgp chét theo vi du so sanh 1); 1-(4-
(dimetylamino)piperidin-1-y1)-3-(1-metyl-1H-imidazol-2-yl)propan-1-on sulfat
monohydrat (hgp chét theo vi du so sanh 2); 1-(4-(dimetylamino)piperidin-1-yl)-3-(1-
etyl-1H-imidazol-2-yl)propan-1-on hydroclorua (hop chét theo vi du so sanh 3); 1-(4-
(dimetylamino)piperidin-1-yl)-3-(1-propyl-1H-imidazol-2-yl)propan-1-on hydroclorua
(hop chit theo vi dy so sanh 4); 1-(4-(dimetylamino)piperidin-1-y1)-3-(1-butyl-1H-
imidazol-2-yl)propan-1-on hydroclorua (hop chit theo vi du so sanh 5); va 1-(4-
(dimetylamino)piperidin-1-y1)-3-(1-isopropyl- 1H-imidazol-2-yl)propan- 1-on
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hydroclorua (hop chét theo vi du so sanh 6) dugc chon tir din xuit imidazol dd md ta
trong Cong bb quéc té sé WO 2013/147160 (tai liéu sang ché 4) lam hop chit so sanh
thich hop.

Céc hop chit theo cic vi dy so sanh tir 1 dén 6 dugc didu ché theo cach gidng
nhir d3 mb ta trong Cong bb quéc & s6 WO 2013/147160 (tai liéu sang ché 4), nhu
dudi day.

Vi du tham khao 18: Téng hop 1-propyl-1H-imidazol

Cong thuc 52

L
o)

B4 sung natri hydrua (55%, 0,966 g, 22,1 mmol) vao dung dich imidazol (1,37 g,
20,1 mmol) trong tetrahydrofuran (50,0 mL) & nhiét 46 phong. Dung dich phan Ung
nay dugc khudy & cling nhiét d6 trong 1 giv, va sau do, bd sung 1-bromopropan (5,48
mL, 60,3 mmol) & nhiét do phong. Dung dich phan Gng nay dugc khudy & cing nhiét
do trong 16 gio. Dung dich phan tng nay dugc loc qua xelit va dugc ria bang
tetrahydrofuran, va sau d6 dich loc va dung dich rira dugc c6 dudi ap suét giam. Phén
cin dugc tinh ché bing séc ky cot nhanh (silica gel, clorofom/metanol) dé thu duoc 1-

propylimidazol (2,07 g, 18,8 mmol, 93%) la diu khong mau.

1H-NMR (400 MHz, CDCL;) &: 0,93 (3H, t, J=7,2 Hz), 1,81 (2H, td, J=7,2, 14,4 Hz),
3,90 (2H, t, J=7,2 Hz), 6,91 (1H, s), 7,06 (1H, s), 7,46 (1H, s).

Vi du tham khao 19: Téng hop 1-propyl-1H-imidazol-2-carbaldehyt
Cong thuce 53

oy_f\i}
e

Dung dich 1-propyl-1H-imidazol (1,67 g, 15,2 mmol) trong tetrahydrofuran
(30,4 mL) dugc lam lanh dén nhiét do -78°C. Bd sung n-butyllithi (dung dich n-hexan

-84-



29378

1,62 M, 10,3 mL, 16,7 mmol) vao dung dich phan tmng & nhiét 46 -78°C. Dung dich
phan Gng nay duoc khudy & clng nhiét do trong 1 gi& va sau d6 bd sung N,N-
dimetylformamit (1,41 mL, 18,2 mmol) & nhiét @6 -78°C. Sau khi dung dich phan Gng
duogc khuéy & cung nhiét do trong 1 gid, nhiét d§ cua dung dich phan tng dugc ting
1én dén nhiét d phong. B4 sung dung dich nudc amoni clorua bdo hoa vao dung dich
phan Ung va sau do bd sung etyl axetat. Lép hitu co dugc ria bang dung dich nudc
natri clorua 10% va sau d6 dugc dé kho trén natri sulfat khan va dugc loc. Dich loc
dugce co dudi ap suét giam. Phin cin dugc tinh ché bang sic ky cot nhanh (silica gel, n-
hexan/etyl axetat) dé thu dugc 1-propyl-1H-imidazol-2-carbaldehyt (0,492 g, 3,56

mmol, 24%) 13 dau khdng mau.

IH-NMR (400 MHz, CDCl;) 8: 0,91-0,95 (3H, m), 1,79-1,84 (2H, m), 4,34-4,38 (2H,
m), 7,15 (1H, s), 7,28 (1H, s), 9,82 (1H, s).

ESI-MS: m/z= 139 (M+H)".
Vi du tham khao 20: Téng hop 1-butyl-1H-imidazol-2-carbaldehyt

Cong thuc 54

O>\_'ﬂ\’\>
H N
H3C/\)
Dung dich 1-butyl-1H-imidazol (1,00 g, 8,05 mmol) trong tetrahydrofuran (16,1
mL) duoc lam lanh dén nhiét do -78°C. B6 sung n-butyllithi (dung dich n-hexan 1,62
M, 5,5 mL, 8,86 mmol) vao dung dich phan ing & nhiét do -78°C. Dung dich phan Gng
nay dugc khudy & cling nhiét d¢ trong 1 gi¢ va sau do bd sung N,N-dimetylformamit
(0,75 mL, 9,66 mmol) & nhiét d6 -78°C. Sau khi dung dich phan tng duoc khqu V]
cing nhiét d6 trong 1 giv, nhiét do cia dung dich phan g dugc ting 1én dén nhiét do
phong. B sung dung dich nuéc amoni clorua béo hoa vao dung dich phén Ung va sau
d6 bd sung etyl axetat. L6p hitu co dugc rira bang dung dich nudc natri clorua 10% va
sau d6 dugc d8 kho trén natri sulfat khan va duoc loc. Dich loc dugce ¢ dudi ap sut

giam. Phin cin dugc tinh ché bang séc ky cot nhanh (silica gel, n-hexan/etyl axetat) dé
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thu duogc 1-butyl-1H-imidazol-2-carbaldehyt (1,02 g, 6,70 mmol, 83%) la dau khong

mau.
'H-NMR (400 MHz, CDCl3) &: 0,95 (3H, t, J=7,2 Hz), 1,33 (2H, td, J=7,2, 14,8 Hz),
1,75-1,78 (2H, m), 4,34 (2H, t, J=7,2 Hz), 7,15 (1H, s), 7,28 (1H, s), 9,81 (1H, s).
ESI-MS: m/z= 153 (M+H)".

Vi dyu tham khao 21: Téng hop 1-isopropyl-1H-imidazol-2-carbaldehyt

Cong thuc 55

Bd sung kali cacbonat (0,863 g, 6,24 mmol) va 2-iotpropan (0,614 mL, 6,24
mmol) vao dung dich 1H-imidazol-2-carbaldehyt (0,500 g, 5,20 mmol) trong N,N-
dimetylformamit (5,2 mL) & nhiét d6 phong va dung dich phan ng nay duogc khudy &
nhiét do 60°C trong 4 gio. Dung dich phéan tmg nay dugc lam mat dén nhiét d6 phong
va etyl axetat va nudc cAt dugc bd sung vao dung dich phéan Gng. L6p hitu co dugc ria
b%mg dung dich nudce natri clorua 10% va sau d6 dugc dé kho trén natri sulfat khan va
dugc loc. Dich loc duge co dudi ap sudt giam. Phén cin duoc tinh ché bing sic ky cot
nhanh (silica gel, n-hexan/etyl axetat) dé thu dugc 1-isopropyl-1H-imidazol-2-
carbaldehyt (0,355 g, 2,57 mmol, 49%) 12 dau khong mau.

IFI-NMR (400 MHz, CDCL) &: 1,48 (3H, d, J=6,4 Hz), 1,48 (3H, d, J=6,4 Hz), 5,48
(1H, quint, J=6,4 Hz), 7,30 (1H, 5), 7,33 (1H, 5), 9,83 (1H, 3).

ESI-MS: m/z= 139 (M+H)".
Vi du tham khéo 22: Tbng hop (E)-metyl 3-(1-metyl-1H-imidazol-2-yl)acrylat

Cong thirc 56

N
Hac:o\n/\)'\/N>
o] bHs

B6 sung metyl (triphenylphosphoranyliden)axetat (33,4 g, 99,9 mmol) vao dung
dich 1-metyl-1H-imidazol-2-carbaldehyt (10,0 g, 90,8 mmol) trong diclometan (240
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mL) & nhiét do phong. Dung dich phan Gng nay dugc khudy trong 16 gio va sau do6
dugc co6 dudi éap sudt giam. Phin cin dugc rira bing dung mdi hdn hgp cua
hexan/diclometan = 19/1 va dung dich rira dugc co. Phén cin dugc tinh ché bang sic
ky cot silica gel (hexan/etyl axetat) dé thu dugc (E)-metyl 3-(1-metyl-1H-imidazol-2-
yacrylat (11,9 g, 71,6 mmol, 79%) 12 chit rin mau tréng.

IH-NMR (400 MHz, CDCl;) &: 3,76 (3H, s), 3,81 (3H, s), 6,82 (1H, d, J=15,6 Hz),
6,98 (1H, brs), 7,16 (1H, brs), 7,53 (1H, d, J=15,6Hz).

ESI-MS: m/z= 167 (M+H)".
Vi du tham khao 23: Téng hop (E)-metyl 3-(1-etyl- 1H-imidazol-2-yl)acrylat

Cong thirc 57
N
H3CON/N>
o H3C)

B sung metyl (triphenylphosphoranyliden)axetat (3,15 g, 9,42 mmol) vao dung
dich 1-etyl-1H-imidazol-2-carbaldehyt (1,17 g, 9,42 mmol) trong diclometan (28,3
mL) & nhiét 6 phong. Dung dich phan tmg nay duge khudy trong 16 gid va duoc cd
duéi ap suit giam. Phén cin dugce rira bing dung moi hdn hop cua hexan/diclometan =
20/1 vA dung dich rira dugc cd. Phan can duge tinh ché bing séc ky cot nhanh (silica
gel, hexan/etyl axetat) dé thu dugc (E)-metyl 3-(1-etyl-1H-imidazol-2-yl)acrylat (0,670
g, 3,72 mmol, 39%) 1a chét rén mau tring.
IH-NMR (400 MHz, CDCls) &: 1,45 (3H, t, J=7,6 Hz), 3,81(3H, s), 4,10 (2H, dd, J=7,6,
14,8 Hz), 6,85 (1H, d, J=15,2 Hz), 7,03 (1H, brs), 7,17 (1H, brs), 7,52 (1H, d, J=15,2
Hz).

ESI-MS: m/z= 181 (M+H)".
Vi du tham khéo 24: Tbng hop (E)-metyl 3-(1-propyl-1H-imidazol-2-yl)acrylat

Cong thic 58
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O H,c

B6 sung metyl (triphenylphosphoranyliden)axetat (1,31 g, 3,92 mmol) vao dung
dich 1-propyl-1H-imidazol-2-carbaldehyt (0,492 g, 3,56 mmol) trong diclometan (10,0
mL) & nhiét 6 phong. Dung dich phan Ung nay dugc khudy trong 16 gid va sau do6
dugc cd dudi éap sudt giam. Phin cin dugc rura bing dung mdi hdén hep cua
hexan/diclometan = 19/1 vi dung dich rita dugc c6. Phin cin duge tinh ché bing sic
ky cdt nhanh (silica gel, hexan/etyl axetat) dé thu duoc (E)-metyl 3-(1-propyl-1H-
imidazol-2-yl)acrylat (0,520 g, 2,68 mmol, 75%) la chit rin mau tréng.

I1-NMR (400 MHz, CDCls) &: 0,94 (3H, t, J=7,2 Hz), 1,75-1,85 (2H, m), 3,81(3H, s),
4,00 (2H, t, J=7,2 Hz), 6,85 (1H, d, J=15,6 Hz), 7,00 (1H, brs), 7,16 (1H, brs), 7,50 (1H,
d, J=15,6 Hz).

ESI-MS: m/z= 195 (M+H)".
Vi du tham khéo 25: Téng hop (E)-metyl 3-(1-butyl-1H-imidazol-2-yl)acrylat

Cong thirc 59
N
H3CON/N>
0o
HaC

B4 sung metyl (triphenylphosphoranyliden)axetat (2,47 g, 7,37 mmol) vao dung
dich l-butyl-1H-imidaz01-2-carba1dehyt (1,02 g, 6,70 mmol) trong diclometan (18,0
mL) & nhiét o phong. Dung dich phan tng nay duoc khudy trong 16 gid va sau do
dugc cd dudi ap suit giam. Phin cin dugc rira bing dung moi hdn hgp cua
hexan/diclometan = 19/1 va dung dich rtra dugc co. Phén cin dugc tinh ché bing séc
ky cot nhanh (silica gel, hexan/etyl axetat) dé thu dugc (E)-metyl 3-(1-butyl-1H-
imidazol-2-yl)acrylat (1,23 g, 5,91 mmol, 88%) 1a chét ran mau tréng.

IH-NMR (400 MHz, CDCls) &: 0,95 (3H, t, J=7,2 Hz), 1,28-1,40 (2H, m), 1,70-1,80
(2H, m), 3,81 (3H, 5), 4,03 (2H, t, J=7,2 Hz), 6,84 (1H, d, J=15,2 Hz), 7,00 (1H, brs),
7,16 (1H, brs), 7,50 (1H, d, J=15,2 Hz).
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ESI-MS: m/z= 209 (M+H)".

Vi dy tham khao 26: Téng hop (E)-metyl 3-(1-isopropyl-1H-imidazol-2-
ylacrylat
Cong thure 60

B sung metyl (triphenylphosphoranyliden)axetat (0,932 g, 2,79 mmol) vao
dung dich chtta 1-isopropyl-1H-imidazol-2-carbaldehyt (0,350 mg, 2,53 mmol) trong
diclometan (7,59 mL) & nhiét d§ phong. Dung dich phan g nay dugc khudy trong 16
gi® va sau d6 dugce co dudi ap sut giam. Phan cin dugc rira bang dung moi hén hop
ctia hexan/diclometan = 20/1 va dung dich rira dugc co. Phin cin dugc tinh ché bing
séc ky cot nhanh (silica gel, hexan/etyl axetat) dé thu duoc (E)-metyl 3-(1-isopropyl-
1H-imidazol-2-yl)acrylat (0,362 g, 1,86 mmol, 74%) 13 chit rin mau tring.

TH-NMR (400 MHz, CDCls) &: 1,50 (3H, d, J=6,4 Hz), 1,50 (3H, d, J=6,4 Hz), 3,81
(3H, s), 4,62 (1H, quint, J=6,4 Hz), 6,87 (1H, d, J=15,6 Hz), 7,10 (1H, brs), 7,18 (1H,
brs), 7,56 (1H, d, J=15,6 Hz).
ESI-MS: m/z= 195 (M+H)".

Vi du tham khao 27: Téng hop 1-(4-(dimetylamino)piperidin-1-yl)-3-(1-metyl-
1H-imidazol-2-yl)propan-1-on

Cong thuc 61
CHs
H C/N N
i \Q N/\>
N
\
o] CHs;

B sung paladi-cacbon (10% wet, 15 mg) vao dung dich (E)-metyl 3-(1-metyl-
1H-imidazol-2-yl)acrylat (0,180 g, 1,08 mmol) trong etanol (4,0 mL) & nhiét 40 phong.
Dung dich phan ting nay duoc khudy trong méi trudng khi hydro trong 4 gid. Dung
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dich phan g nay dugc loc qua xelit va dich loc duge cb dudi ap sudt giam. Bo sung
metanol (1,0 mL) vio phin cin tao thanh & nhiét d phong dé hoa tan phan cin va
dung dich phan Gng nay dugc lam lanh dén nhiét 6 0°C. Bb sung dung dich nudc natri
hydroxit (1,0 N, 1,19 mL, 1,19 mmol) vao dung dich phan Ung ¢ nhiét d6 0°C. Dung
dich phan tng nay duoc khudy & nhiét do phong trong 2 gid va sau d6 duge cd dudi ap
sudt giam. Bd sung clorofom (10,0 mL) vao phén cin tao thanh ¢ nhiét do phong dé
hoa tan phan cin. B6 sung diisopropyletylamin (0,568 mL, 3,25 mmol), HBTU (0,616
g, 1,63 mmol) va 4-(dimetylamino)piperidin (0,125 g, 0,975 mmol) vao dung dich
phan tmg & nhiét do phong va dung dich phan ng nay duoc khudy & ciing nhiét do
trong 16 gio. B sung dung dich nuéc bdo hoa natri hydrocacbonat vao dung dich phan
tng va dung dich phan Gng nay dugc chiét bang clorofom. Lép hitu co dugc rira bang
dung dich nuéc natri clorua 10% va sau do6 dugc dé khé trén natri sulfat khan va dugc
loc. Dich loc dugc cd dudi ap sut giam. Phén cin dugc tinh ché bang sic ky c6t nhanh
(NH silica gel, clorofom/metanol) dé thu duogc 1-(4-(dimetylamino)piperidin-1-yl)-3-
(1-metyl-1H-imidazol-2-yl)propan-1-on (0,179 g, 0,68 mmol, 63%) 13 ddu khong mau.

IH-NMR (400 MHz, CDCL) &: 1,29-1,43 (2H, m), 1,80-1,88 (2H, m), 2,27 (6H, s),
2.29-2,38 (1H, m), 2,54-2,63 (1H, m), 2,88-3,04 (5H, m), 3,62 (3H, s), 3,98-4,05 (1H,
m), 4,57-4,65 (1H, m), 6,79 (1H, d, I=1,2 Hz), 6,91 (1H, d, ]=1,2 Hz).

ESI-MS: m/z= 265 (M+H)".

Vi du tham khao 28: Téng hop 1-(4-(dimetylamino)piperidin-1-yl)-3-(1-etyl-
1H-imidazol-2-yl)propan-1-on

Co6ng thuc 62

o
N.
N
o o~

B4 sung paladi-cacbon (10%wet, 65 mg) vao dung dich (E)-metyl 3-(1-etyl-1H-
imidazol-2-yl)acrylat (0,670 g, 3,71 mmol) trong metanol (14,8 mL) ¢ nhiét 4o phong

HaC”

va dung dich phéan ing nay dugc khudy trong méi trudng khi hydro trong 16 gio. Dung
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dich phan tmg nay dugc loc qua xelit va dich loc duge c6 dudi ap sudt giam. B sung
metanol (3,70 mL) vao phén cin tao thanh & nhiét do phong dé hoa tan phan cin va
dung dich phan tmg nay dugc lam lanh dén nhiét d6 0°C. Bb sung dung dich nudc natri
hydroxit (1,0 N, 4,07 mL, 4,07 mmol) vao dung dich phan tmg & nhi¢t 6 0°C va dung
dich phan Gng nay dugc khudy & nhiét do phong trong 16 gid va sau d6 dugc cd dudi
ap sult giam. B6 sung clorofom (37,0 mL) vao phén cin tao thanh & nhiét d§ phong dé
hoa tan phin cin. B sung diisopropyletylamin (1,94 mL, 11,1 mmol), HBTU (2,10 g,
5,54 mmol) va 4-(dimetylamino)piperidin (0,427 g, 3,33 mmol) vao dung dich phan
trng & nhiét 40 phong va dung dich phan ng nay dugc khudy & cing nhiét do trong 16
gid. B sung dung dich nudc bdo hoa natri hydrocacbonat vao dung dich phén Ung va
dung dich phan tng nay dugc chiét bang clorofom. Lép hitu co duge rira bang dung
dich nudc natri clorua 10% va sau d6 dugc dé kho trén natri sulfat khan va dugc loc.
Dich loc dugc c¢6 duéi ap sudt giam. Phin cin dugc tinh ché bang séc ky cot nhanh
(NH silica gel, clorofom/metanol) dé thu duoc 1-(4-(dimetylamino)piperidin-1-yl)-3-
(1-etyl-1H-imidazol-2-yl)propan-1-on (0,365 g, 1,31 mmol, 35%) la dau khong mau.

IH-NMR (400 MHz, CDCls) 8: 1,32-1,40 (5H, m), 1,83-1,87 (2H, m), 2,27 (6H, s),
2,31-2,37 (1H, m), 2,56-2,63 (1H, m), 2,93-2,98 (5H, m), 3,93-4,04 (3H, m), 4,01-4,04
(1H, m), 6,84 (1H, d, J=1,6 Hz), 6,94 (1H, d, J=1,6 Hz).

ESI-MS: m/z= 279 (M+H)".

Vi dy tham khao 29: Téng hop 1-(4-(dimetylamino)piperidin-1-y1)-3-(1-propyl-
1H-imidazol-2-yl)propan-1-on

Cong thuc 63
CHy

H3C/N\©\l r\;}
NG

O Hsc

Bb sung paladi-cacbon (d9 dm 10%, 19 mg) vao dung dich (E)-metyl 3-(1-
propyl-1H-imidazol-2-yl)acrylat (260 mg, 1,34 mmol) trong metanol (5,0 mL) & nhiét
d6 phong va dung dich phan Gng nay dugc khudy trong méi truong khi hydro trong 4
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gidr. Dung dich phan tmg nay duoc loc qua xelit va dich loc dugc cd dudi ap suit giam.
Bé sung metanol (1,50 mL) vao phén cin tao thanh ¢ nhiét do phong dé hoa tan phan
can va dung dich phan (mg nay dwoc lam lanh dén nhiét do 0°C. Bé sung dung dich
nuée natri hydroxit (1,0 N, 1,47 mL, 1,47 mmol) vdo dung dich phan Gng & nhiét 4o
0°C. Dung dich phan tng nay dugc khudy & nhiét 46 phong trong 4 git va sau d6 dugc
6 dudi 4p suét giam., B& sung clorofom (16,0 mL) vao phin cin tao thanh ¢ nhiét do
phong @8 hoa tan phan cin. Bd sung diisopropyletylamin (0,863 mL, 4,94 mmol),
HBTU (0,937 g, 2,47 mmol) va 4-(dimetylamino)piperidin (0,190 g, 1,48 mmol) vao
dung dich phan tng & nhiét do phong va dung dich phan tng ndy dugc khudy & cling
nhiét do trong 16 gid. Dung dich nu6c bio hoa natri hydrocacbonat dugc bd sung vao
dung dich phan ing va dung dich phan tng nay duoc chiét bang clorofom. Lép hitu co
duoc rira bang dung dich nude natri clorua 10% va sau d6 duge dé kho trén natri sulfat
khan va duoc loc. Dich loc dugce c6 dudi ap suét giam. Phén cin dugc tinh ché bang
sic ky cot nhanh (NH silica gel, clorofom/metanol) dé thu dugc 1-(4-
(dimetylamino)piperidin-1-y1)-3-(1-propy1—1H-imidazol-2-yl)propan-l-on (110 mg,
0,376 mmol, 28%) 14 dau khong mau.

IH-NMR (400 MHz, CDCl3) &: 0,93 (3H, t, J=7,2Hz), 1,30-1,43 (2H, m), 1,71-1,88
(4H, m), 2,27 (6H, s), 2,28-2,39 (1H, m), 2,55-2,64 (1H, m), 2,90-3,05 (5H, m), 3,86
(2H, t, I=7,2 Hz), 4,00-4,09 (1H, m), 4,58-4,66 (1H, m), 6,82 (1H, d, J=1,6 Hz), 6,93
(1H, d, J=1,6 Hz).
ESI-MS: m/z= 293 (M+H)".

Vi du tham khao 30: Tbng hop 1-(4-(dimetylamino)piperidin-1-yl)-3-(1-butyl-
1H-imidazol-2-yl)propan-1-on

Cong thtc 64

GHs

N\Q\I ";/N\>
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B4 sung paladi-cacbon (d Am 10%, 19 mg) vao dung dich (E)-metyl 3-(1-
butyl-1H-imidazol-2-yl)acrylat (260 mg, 1,25 mmol) trong etanol (5,0 mL) & nhiét do
phong va dung dich phan g nay dugc khudy trong méi trudng khi hydro trong 4 gio.
Dung dich phan tng nay dugc loc qua xelit va dich loc duge c6 dudi ap suét giam. Bb
sung metanol (1,5 mL) vao phan cin tao thanh & nhiét d6 phong dé hoa tan phan cin va
dung dich phan ng nay dugc 1am lanh dén nhiét 4 0°C. B6 sung dung dich nude natri
hydroxit (1,0 N, 1,47 mL, 1,47 mmol) vao dung dich phan @ng ¢ nhiét 4o 0°C. Dung
dich phan ing nay dugc khudy & nhiét 6 phong trong 4 git va sau d6 duge cd dudi ap
sult giam. Bé sung clorofom (15,0 mL) vao phé‘m cin tao thanh & nhiét 46 phong dé
hoa tan phén cin. B4 sung diisopropyletylamin (0,801 mL, 4,59 mmol), HBTU (0,870
g, 2,29 mmol) va 4-(dimety1amino)pipéridin (0,176 g, 1,38 mmol) vao dung dich phan
tmg & nhiét do phong va dung dich phan Umg nay dugc khudy & cling nhiét do trong 16
gidr. B sung dung dich nudc bao hoa natri hydrocacbonat vao dung dich phan tng va
dung dich phan tmg ndy dugc chiét bang clorofom. Lép hitu co duge rira bang dung
dich nuéc natri clorua 10% va sau d6 dugc dé kho trén natri sulfat khan va duoc loc.
Dich loc duge ¢d dudi 4p sudt giam. Phin cin duge tinh ché bing sic ky cot nhanh
(NH silica gel, clorofom/metanol) dé thu dugc 1-(4-(dimetylamino)piperidin-1-yl)-3-
(1-butyl-1H-imidazol-2-yl)propan-1-on (120 mg, 0,392 mmol, 31%) 14 diu khéng mau.

IH-NMR (400 MHz, CDCl3) &: 0,93 (3H, t, J=7,2 Hz), 1,29-1,43 (4H,m), 1,65-1,74
(2H, m), 1,78-1,88 (2H, m), 2,25-2,37 (7H, m), 2,54-2,64 (1H, m), 2,88-3,04 (SH, m),
3,88 (24, t, J=7,2 Hz), 3,98-4,06 (1H, m), 4,56-4,66 (1H, m), 6,81 (1H, brs), 6,92 (1H,
brs).
ESI-MS: m/z= 307 (M+H)".

Vi du tham khao 31: Téng hop 1-(4-(dimetylamino)piperidin-1-y1)-3-(1-
isopropyl-1H-imidazol-2-yl)propan-1-on

Cong thuc 65
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B sung paladi-cacbon (d9 4m 10%, 36 mg) vao dung dich (E)-metyl 3-(1-
isopropyl-1H-imidazol-2-yl)acrylat (362 mg, 1,86 mmol) trong metanol (7,46 mL) &
nhiét do phong va hdn hop thu dugc dugce khudy trong mai trudng khi hydro trong 16
gid. Dung dich phén tmg nay dugc loc qua xelit va dich loc dugc ¢d dudi ap suét giam.
B6 sung metanol (1,86 mL) vao phén cin tao thanh & nhiét d§ phong d& hoa tan phén
cin va dung dich phan tng ndy dugc lam lanh dén nhiét @ 0°C. B6 sung dung dich
nude natri hydroxit (1,0 N, 2,05 mL, 2,05 mmol) vao dung dich phan tng & nhiét do
0°C. Dung dich phan tng nay dugc khudy & nhiét 4o phong trong 16 git va sau do
dugc co dudi &p sudt giam. Bé sung clorofom (18,6 mL) vao phén cin tao thanh &
nhiét d6 phong d8 hoa tan phan cin. B6 sung diisopropyletylamin (C,976 mL, 5,59
mmol), HBTU (1,06 g, 2,80 mmol) va 4-(dimetylamino)piperidin (0,215 g, 1,68 mmol)
vao dung dich phan tmg & nhiét 4 phong va dung dich phan Gng nay dugc khudy &
cung nhiét d6 trong 16 gio. Bé sung dung dich nuéc bdo hoa natri hydrocacbonat vao
| dung dich phan Gng va dung dich phan mg nay dugc chiét bing clorofom. Lép hitu co
dugce rira bing dung dich nudc natri clorua 10% va sau d6 dugc dé khé trén natri sulfat
khan va dugc loc. Dich loc duge c¢6 dudi ap suit giam. Phin cin dugc tinh ché bing
sic ky co6t nhanh (NH silica gel, clorofom/metanol) dé thu duoc 1-(4-
(dimetylamino)piperidin-1-y1)-3-(1-isopropyl-1H-imidazol-2-yl)propan-1-on (335 mg,
1,15 mmol, 62%) 1 ddu khong mau.

IH-NMR (400 MHz, CDCl3) : 1,32-1,42 (8H, m), 1,83-1,86 (2H, m), 2,27-2,34 (7H,
m), 2,57-2,64 (1H, m), 2,96-3,02 (5H, m), 4,03-4,06 (1H, m), 4,42-4,49 (1H, m), 4,61-
4,64 (1H, m), 6,91 (1H, brs), 6,95 (1H, brs).
ESI-MS: m/z= 293 (M+H)".

Vi du so sanh 1: Téng hop 1-(4-(dimetylamino)piperidin-1-yl)-3-(1-metyl-1H-

imidazol-2-yl)propan-1-on hydroclorua

Cong thirc 66
OHa
_N N
e UNX
N
\
2HCI O CHs
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B4 sung dung dich hydro clorua trong dioxan (4,0 M, 3,69 mL, 14,8 mmol) vao
dung dich 1—(4-(dimetylamino)piperidin—1-yl)-3-(1-mety1-1H-imidazol-2-y1)propan-1-
on (1,50 g, 5,67 mmol) trong ete dietyl (60,0 mL) & nhiét do 0°C. Dung dich phéan Umg
nay dugc khudy & cing nhiét d¢ trong 1 gi¢ va dugc khudy & nhiét 4o phong trong 30
phut. Chét rén mau tring da két tia dugc loc va dugc thu, dugc rira bang ete dietyl
(100 mL) va dugc dé khd & nhiét d6 phong trong 36 gid dé thu dugc 1-(4-
(dimetylamino)piperidin-1-yl)-3-(1-metyl- 1H-imidazol-2-yl)propan-1-on hydroclorua
(1,41 g, 4,18 mmol, 74%) (duéi day dugc goi 1a hop chét theo vi du so sanh 1) 13 chét

ran mau trang.

IH-NMR (400 MHz, D;0) 8: 1,53-1,80 (2H, m), 2,12-2,23 (2H, m), 2,68-2,80 (1H, m),
2,88 (6H, s), 3,01-3,08 (2H, m), 3,15-3,26 (3H, m), 3,47-3,58 (1H, m), 3,84 3H, s),
4,08-4,16 (1H, m), 4,50-4,59 (1H, m), 7,29-7,33 (2H, m).

ESI-MS; la 1-(4—(dimetylamino)piperidin-1-yl)-3-(1-metyl-1H-imidazol—2-yl)propan—
1-on: m/z= 265 (M+H)".

Vi du so sénh 2: Téng hop 1-(4-(dimetylamino)piperidin—1-y1)-3-(1-metyl-1H-

imidazol-2-yl)propan-1-on sulfat monohydrat:
Cong thuc 67

GHs

N
HsC” N A
CH,

'HzSO4 °H20 o

B sung axit sulfuric dic (2,49 g, 25,4 mmol), nuéc (1,83 g, 102 mmol) va mam
tinh thé (50 mg, 0,13 mmol) cia 1-(4-(dimetylamino)piperidin—1-y1)-3-(1-mety1-1H-
imidazol-2-yl)propan-1-on  sulfat monohydrat  vao  dung  dich 1-(4-
(dimetylamino)piperidin-1-y1)-3-(1-mety1-1H-imidazol-2-yl)propan—1-on (6,72 g, 25,4
mmol) trong DMSO (100 mL) & nhiét do 80°C. Dung dich phén tng nay dugc khudy &
cung nhiét do trong 2,5 gid, & nhiét d6 50°C trong 2,5 gidr va & nhi€t do phong trong 15
gio. Chét rén mau tréng da két tua duge loc va dugce thu, dugce rira 1an luot véi DMSO

(20 mL) va metyl etyl keton (40 mL) va dugc dé kho & nhiét do phong dé thu dugc 1-
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(4-(dimetylamino)piperidin-1-yl)-3-(1-metyl-1H-imidazol-2-yl)propan-1-on sulfat
monohydrat (8,42 g, 22,1 mmol, 87%) (dudi day dugc goi 1a hop chit theo vi du so
sanh 2) 1a tinh thé mau tring. |

IH-NMR (400 MHz, DMSO-ds) &: 1,36 (1H, m), 1,58 (1H, m), 1,95 (2H, br), 2,44-2,57
(1H, m), 2,65 (6H, s), 2,74-2,88 (4H, m), 3,00 (1H, t, J=12,0 Hz), 3,22 (1H, m), 3,61
(3H, s), 4,02 (1H, d, J=14,0 Hz), 4,47 (1H, d, J=12,8 Hz), 6,87 (1H, d, J=1,2 Hz), 7,11
(1H, d, J=1,2 Hz).

ESI-MS; 13 1-(4-(dimetylamino)piperidin-1-yl)-3-(1-metyl-1H-imidazol-2-yl)propan-
1-on: m/z= 265 (M+H)".

Vi du so sanh 3: Téng hop 1-(4-(dimetylamino)piperidin-1-yl)-3-(1-etyl-1H-

imidazol-2-yl)propan-1-on hydroclorua

Cong thuc 68
GH
H C’N N
’ \(3'“7(\/&/\>
N
*2HCI O H3C) :

B4 sung dung dich hydro clorua trong ete dietyl (2,0 N, 1,07 mL, 2,14 mmol)

vao dung dich 1-(4-(dimetylamino)piperidin-1-y1)-3-(1-etyl- 1H-imidazol-2-yl)propan-
1-on (0,271 g, 0,973 mmol) trong ete dietyl (19,5 mL) & nhiét 46 0°C. Dung dich phéan
ung nay dugc khudy & cing nhiét do trong 1 gio va sau d6 dugc khudy & nhiét do
phong trong 30 phut. Chéit rin mau tring da két tia dugc loc va dugc thu, dugc rira
bing ete dietyl (58,5 mL) va dugc dé khd & nhiét do phong trong 36 gio dé thu duge 1-
(4-(dimetylamino)piperidin-1-yl)-3-(1-etyl- 1H-imidazol-2-yl)propan-1-on hydroclorua
(0,283 g, 0,806 mmol, 83%) (dudi ddy dugc goi 1a hop chét theo vi du so sanh 3) 1a
chit rin mau tring.
IH-NMR (400 MHz, D;0) &: 1,32 (3H, t, J=7,2 Hz), 1,45 (1H, ddd, J=4.4, 12,4, 24,4),
1,58 (1H, ddd, J=4,4, 12,4, 24,4), 1,99-2,07 (2H, m), 2,56-2,63 (1H, m), 2,73 (6H, s),
2,90-2,93 (2H, m), 3,03-3,13 (3H, m), 3,35-3,41 (1H, m), 3,96-3,99 (1H, m), 4,06 (2H,
d, J=7,2 Hz), 4,38-4,42 (14, m), 7,18 (1H, d, J=2,4 Hz), 7,26 (1H, d, J=2,4 Hz).
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ESI-MS: 1a 1-(4-(dimetylamino)piperidin—1-y1)-3-(1-ety1-1H-i1nidazol-2-y1)pr0pan-l-
on: m/z= 279 (M+H)".

Vi dy so sanh 4: Téng hop 1-(4-(dimetylamino)piperidin-1-y1)-3-(1-propyl-1H-

imidazol-2-yl)propan-1-on hydroclorua
Cong thic 69
CH3

wa

oHo © H3C

HaC”

Bb sung dung dich hydro clorua trong dioxan (4,0 M, 0,245 mL, 0,978 mmol)
vao dung dich 1-(4-(dimetylamino)piperidin-1-yl)-3-(1-propyl-1H-imidazol-2-
yl)propan-1-on (0,110 g, 0,376 mmol) trong ete dietyl (4,00 mL) & nhiét d6 0°C. Dung
dich phan Gng nay dugc khudy & cung nhiét do trong 1 gi¢ va sau d6 dugc khudy &
nhiét dd phong trong 30 phut. Chét rin mau tring di két tia dugc loc va duge thu,
dugc rira bing ete dietyl (7,00 mL) va dugc dé kho & nhiét o phong trong 36 gio dé
thu dugc 1-(4-(dimetylamino)piperidin-1-yl)-3-(1-propyl- 1H-imidazol-2-yl)propan-1-
on hydroclorua (0,105 g, 0,287 mmol, 76%) (dudi day duge goi 1a hgp chét theo vi du

so sanh 4) 1a chat rdn mau trang.

IH-NMR (400 MHz, D,0) &: 0,93 (3H, t, J=7,2 Hz), 1,50-1,80 (2H, m), 1,81-1,92 (2H,
m), 2,10-2,23 (2H, m), 2,68-2,78 (1H, m), 2,86 (6H, s), 3,02-3,08 (2H, m), 3,15-3,28
(3H, m), 3,45-3,57 (1H, m), 4,08-4,16 (3H, m), 4,50-4,58 (1H, m), 7,32 (1H, brs), 7,38
(1H, brs).
ESI-MS; 1a 1-(4-(dimetylamino)piperidin-1-yl)-3-(1-propy1-1H—imidazol-2-yl)propan—
1-on: m/z= 293 (M+H)".

Vi du so sanh 5: Téng hop 1-(4-(dimetylamino)piperidin-1-yl)-3-(1-butyl-1H-

imidazol-2-yl)propan-1-on hydroclorua

Cong thuc 70
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Bd sung dung dich hydro clorua trong dioxan (4,0 M, 0,255 mL, 1,02 mmol)
vao dung dich  1-(4-(dimetylamino)piperidin-1-y1)-3-(1 -butyl-1H-imidazol-2-
yl)propan-1-on (0,120 g, 0,392 mmol) trong ete dietyl (4,00 mL) & nhi¢t o 0°C. Dung
dich phan Gng nay dugc khudy & ciing nhiét d trong 1 gid va sau d6 duge khudy &
nhiét d6 phong trong 30 phut. Chét rin mau tréng da két tia duogc loc va dugc thu,
duoc rira bing ete dietyl (7,00 mL) va dugc dé kho & nhiét d phong trong 36 gid aé
thu duoc 1-(4-(dimetylamino)piperidin-1-y1)-3-(1-butyl-1H-imidazol-2-yl)propan- 1-on
hydroclorua (0,136 g, 0,358 mmol, 91%) (duéi day dugce goi la hop chét theo vi du so

sanh 5) 1a chét rin mau tring.
IH-NMR (400 MHz, D;0) &: 0,93 (3H, t, J=6,8 Hz), 1,30-1,40 (2H, m), 1,52-1,86 (4H,
m), 2,10-2,22 (2H, m), 2,68-2,78 (1H, m), 2,86 (6H, s), 3,02-3,08 (2H, m), 3,15-3,27
(3H, m), 3,47-3,57 (1H, m), 4,06-4,18 (3H, m), 4,49-4,57 (1H, m), 7,32 (1H, d, J=2,0
Hz), 7,38 (1H, d, J=2,0 Hz).
ESI-MS: 13 1-(4-(dimetylamino)piperidin-1-yl)-3-(1-butyl- 1H-imidazol-2-yl)propan-1-
on: m/z= 307 (M+H)".

Vi du so sénh 6: Téng hop 1-(4-(dimetylamino)piperidin-1-yl)-3-(1-isopropyl-
1H-imidazol-2-yl)propan-1-on hydroclorua

Cong thuc 71

o

N
. o )\CH
2HCI HaC 3

B sung dung dich hydro clorua trong ete dietyl (2,0 N, 1,06 mL, 2,13 mmol)
vao dung dich 1-(4-(dimetylamino)piperidin—1-y1)-3-(1-isopropy1—lH-imidazol-2-
yl)propan-1-on (0,283 g, 0,967 mmol) trong ete dietyl (19,3 mL) & nhiét 46 0°C. Dung
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dich phan Gng nay dugc khudy & cing nhiét do trong 1 gio va sau d6 dugc khudy &
nhiét d6 phong trong 30 phut. Chét rin mau tring da két tha duoc loc va dugc thu,
duogc rira bing ete dietyl (58,5 mL) va dugc dé kho & nhiét d6 phong trong 36 git dé
thu duoc 1-(4-(dimetylamino)piperidih—1-y1)-3-(1-isopropy1—1H-imidazol-2-yl)propan—
1-on hydroclorua (0,313 g, 0,806 mmol, 92%) (duéi ddy dugc goi 1a hop chét theo vi

du so sanh 6) 14 cht rin mau tréng.

TH-NMR (400 MHz, D;0) é: 1,36-1,63 (8H, m), 2,00-2,08 (2H, m), 2,58-2,74 (1H, m),
2,74 (6H, s), 2,91-2,94 (2H, m), 3,04-3,16 (3H, m), 3,36-3,44 (1H, m), 3,97-4,01 (1H,
m), 4,39-4,42 (1H, m), 4,57-4,65 (1H, m), 7,21 (1H, d, J=2,0 Hz),7,37 (1H, d, J=2,0
Hz).

ESI-MS: la 1-(4-(dimetylamino)piperidin-1-yl)-3-(1-isopropyl-1H-imidazol-2-
yl)propan-1-on: m/z= 293 (M+H)".

Vi du 14: T4c dung dbi v6i chimg dau thin kinh trong md hinh thit day than
kinh toa mdt phén & chuot nhét:

Chting dau thin kinh c6 thé dugc danh gia bing cich sir dung mé hinh that day
than kinh toa mot phin (md hinh Seltzer) & chudt nhét, tic dung giam dau ciia din xuét

amin dang vong (I) hodc mubi dugc dung ciia né dugc danh gia.

D4n xuét amin dang vong (I) hoic mubi dugc dung cta né 13 hop chét theo vi
dul,2,3,4,57,8,9,10, 11, 12 hodc 13 dugc dung dé danh gia.
1. Phuong phéap thtr nghiém

M5 hinh thit day thin kinh toa mdt phin & chudt nhit dugc chudn bi theo
phuong phép cla Seltzer et al. (xem tai liu Malmberg et al., Pain, tap 76, trang 215-
222, 1998).

Chubt nhét Sle: ICR (5 tudn tudi, con dyc; ngudn tir Japan SLC, Inc.) hoic
chudt nhit Crl: CD1 (ICR) (5 tudn tudi, con dyc; ngudn tr CHARLES RIVER
LABORATORIES JAPAN, INC.) duf(jc gdy mé bing natri pentobarbital (70 mg/kg,
dung trong mang bung). Day than kinh toa & viing dui chan sau bén phai cua mdi con
chudt nhét dugc 1am 19 ra va dugc thét chit ba 14n bang chi to 8-0 (dugc san xuét boi

NATSUME SEISAKUSHO CO., LTD.) duéi kinh hién vi 1ap thé sao cho chi mdt nira
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d6 day ctia day than kinh dugc gitt béi nit thit. Do d6, nhém chudt nhét da xi ly duge
chi dinh 13 nhém thit day thin kinh toa mot phan. Nhém chudt nhét c6 ddy than kinh

toa dugc 1am 1§ ra va khong dugc thit 13 nhém phéu thuat gia.

Viéc danh gia ching dau than kinh (duéi day dugc goi 13 thir nghiém von Frey)
dugc thuc hién nhu sau. Céc con chudt nhét dugc cho thich nghi it nhit mot gio trong
1dng acrylic d& thyc hién céc phép do (duge san xudt boi NATSUME SEISAKUSHO
CO. LTD. hoic SHINANO SEISAKUSHO) dugc dit trén ludi thép. Sau d6, bang cach
st dung soi (dugce san xuét bdi North Coast Medical hodc Neuroscience) giy ra ap luc
120,16 g, cac con chudt nhét nay duge kich thich xtc gic co hoc béng cach dit sgi néu
trén 1én bé mit ban chan cia chan sau bén phai 3 13n, mdi 14n 3 gidy, khoang thoi gian
gifta mdi 14n 13 3 gidy. Phan tng rit chin dugc quan sat trong mdi 14n kich thich xtc
gidc co hoc dugc tinh diém (0, khong phén tng; 1, thé hién phan tGng rat chan cham
vi/hodc nhe khi phan tmg lai kich thich; 2, thé hién phan Gng rut chan nhanh ma khong
do du (su rung chin nhanh va lién tuc) hodc liém (1iém chén) khi phan tmg lai kich
thich: 3, thé hién phan tng rit chan nhanh ¢6 do dy va/hogc liém), va tbng diém thu
dugc trong ba 1an thir nghiém (dudi ddy duoc goi 1a tbng diém) dugc st dung lam chi

sO dau.

Bay ngay sau khi phAu thuét thét dy than kinh toa, hop chittheo vidu 1, 2, 3, 4,
5,7.8,9, 10, 11, 12 hotic 13 (10 mg/kg dbi v6i mdi hop chét theo vidu 1,2,3,4,5, 8,
10 va 13, tir 0,01 dén 1 mg/kg dbi véi hop chit theo vi du 7, tir 0,01 dén 10 mg/kg d6i
v6i hop chét theo vi du 9; tir 0,001 dén 0,1 mg/kg dbi v6i hop chat theo vi du 11; va tir
0,01 dén 1 mg/kg d6i v6i hop chét theo vi dy 12) hodc pregabalin la dbi chimg duong
(10 mg/kg; dugce san xuit bai Bosche Scientific) dugc hoa tan trong nudce cit va duoc
ding qua miéng cho cic con chudt nhét thudc nhém thét day than kinh toa mot phén.
Nhoém chudt nhét trong sé cac con chudt nhit thét day than kinh toa mot phﬁn duoc cho
ding hop chét theovidu 1,2,3,4, 5,7, 8,9, 10, 11, 12 hogc 13 14n luot 13 nhom “thdt
day than kinh toa mot phén + hop chét theo vi du 17’; nhom “thdt day than kinh toa mot
phén + hop chét theo vi du 2”; nhém “th#t dy thin kinh toa mot phn + hop chét theo
vi du 3”; nhém “tht ddy than kinh toa mdt phdn + hop chat theo vi du 4”; nhom “thit
day than kinh toa mt phan + hop chét theo vi dy 57; nhém “that day than kinh toa mot
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phén + hop chit theo vi du 7”; nhém “thét day than kinh toa mot phan + hop chét theo
vi du 8”; nhém “thit day than kinh toa mot phé“m + hop chét theo vi du 9”; nhém “tht
day thin kinh toa mot phan + hop chit theo vi du 10”; nhém “thdt ddy than kinh toa
mt phan + hop chat theo vi du 117; nhém “thét day thin kinh toa mdt phan + hop chét
theo vi du 12”; va nhém “thét day than kinh toa mét phﬁn + hop chét theo vi du 13”.
Nhém chudt nhét thit day than kinh toa mot phén dugc cho dung pregabalin 13 nhém
“thit day than kinh toa mot phin + pregabalin”. Nhém trong d6 nuéc cit dugc dung
qua miéng cho cic con chudt nhét thudc nhém thét day than kinh toa mot phén dugc
chi dinh 12 nhém “thét ddy thin kinh toa mét phan + nuéce cat”. Nhém trong d6 nudc
cit duge ding qua miéng cho cac con chudt nhét thudc nhom phau thuit gia duge chi

dinh 12 nhém “phAu thudt gia + nudc cAt”.

Thir nghiém von Frey dugc thyc hién truéc khi dung hop chét thir nghiém qua
miéng (gia tri ban du), mot gid, hai gid va ba gid sau khi dung hop chét thir nghiém

qua miéng.
2. Két qua

Cic két qua duoc thé hién trén céc hinh v& tir Fig.1 dén Fig.12. Trén cac hinh Vg,
tryc tung thé hién tbng diém (gi4 tri trung binh + sai s6 chuln; n = 5 dén 6 trén Fig.1
dén Fig.12) trong thir nghiém von Frey. Gia tri s6 cao hon chi chimg dau ndng hon.
Truc hoanh thé hién thoi gian (gi®) sau khi dung hop chét thir nghiém. Hiéu lyc duge
danh gia théng ké bing kiém dinh Welch hogc kiém dinh Shirley-Williams hai mau
khong ghép cdp sit dung nhom “th4t ddy than kinh toa mot phén + nuéc cAt” ("thét day
than kinh toa mdt phan + nuéc cAt" trén céc hinh v&) trong mdi 1an do lam dbi chimg.
Trén cac hinh v&, ky hiéu "§ hodc #" chi ra rang gia tri nay c6 y nghia v& mit théng ké
5o v&i nhom “thét day thin kinh toa mot phin + nuéc cat” (§: kiém dinh Welch (p <
0,05); hodc #: kiém dinh Shirley-Williams (p < 0,025).

Theo cac két qua ctia thir nghiém von Frey, hop chét ding qua miéng theo vi du
1,2,3,4,5,7,8,9, 10, 11, 12 hodc 13 ("tht ddy than kinh toa mdt phan + hop chit
theovidul,2,3,4,5,7,8,9, 10, 11, 12 hodc 13" thé hién tac dung gidm dau c6 y
nghia vé mit théng ké twong tu dbi ching duong, pregabalin ("thdt day thén kinh toa

mdot phin + pregabalin” trén céc hinh v&).
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Tir cac ket qua nay, da ching minh rd rang rang din xuat amin dang vong (I)
hodc mubi duge dung cia n6 c6 hiéu qua gidm dau manh mé& doi véi cac ching dau

than Kinh.

Vi du so sénh 7: Tac dung dbi véi mé hinh thit day than kinh toa mdt phan &

chudt nhét

Chimg dau thin kinh ¢6 thé dugc dénh gi bang viéc sir dung md hinh that day
than kinh toa mot phan & chudt nhét (md hinh Seltzer), tic dung giam dau trong cac vi

du so sanh 1, 3, 4, 5 va 6 dugc danh gia.
1. Phuong phap thir nghiém

M5 hinh thit day thn kinh toa mot phin & chudt nhdt dugc chuan bi theo
phuong phap cua Seltzer et al. (xem tai liéu Malmberg et al., Pain, tdp 76, trang 215-
222, 1998).

Chuot nhét Slc: ICR (5 tuln tudi, con duc; ngudn tir Japan SLC, Inc.) dugc giy
mé bing natri pentobarbital (70 mg/kg, dung trong mang bung). Day than kinh toa &
vung dui chan sau bén phai cia mdi con chudt nhit dugc lam 10 ra va dugc thit chit ba
14n bing chi to 8-0 (ngudn tir NATSUME SEISAKUSHO CO., LTD.) du6i kinh hién
vi 14p thé sao cho chi mot nira d§ day cua day than kinh dugc gitt boi nut thét. Do do,
nhém chudt nhét duge xit 1y duge chi dinh 12 nhém thét day than kinh toa mot phén.
Nhom chudt nhit c6 day than kinh toa duoc 1am 19 ra va khong dugc th4t 1a nhom phau
thuat gia.

Viéc danh gia ching dau than kinh (dugc goi dudi day 1a thir nghiém von Frey)
duoc thuc hién nhu sau. Cac con chudt nhit dugc cho thich nghi it nhét hai gi(‘ﬁr trong
1dng acrylic d& do (dugc san xudt bsi NATSUME SEISAKUSHO CO. LTD. hogc
SHINANO SEISAKUSHO) dugc dit trén ludi thép. Sau do, bang cach st dung soi
(dugce san xuét boi North Coast Medical), gay ra ap luc 12 0,16 g, cac con chudt nhét
nay duge kich thich xtc giac co hoc bang cach dit s¢i trén bé mat ban chan cua chan
sau bén phai 3 1in, mdi 14n 3 gidy, khoang thoi gian gitra cac 14n 13 3 gidy. Phan Ung
rat chian dugc quan sat trong mdi kich thich xtc gidc co hoc dugc tinh diém (0: khong

phan ting; 1: phan ng rat chén chdm va/hodc nhe dugc thé hién khi phan tGng lai kich
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thich; 2: phan Ung rit chin nhanh dugc thé hién ma khoéng do dy (su rung chan nhanh
va lién tyc) hodc 1liém (liém chén) khi phan tng lai kich thich; 3: phan tng rat chan
nhanh ¢6 do dy hoic liém dugc thé hién. Téng diém thu dugc trong ba l4n thir nghiém

(duge goi dudi day 1a tdng diém) duogc sir dung l1am chi s dau.

Bay ngay sau khi phiu thuat thét day than kinh toa, hop chét theo cac vi du so
sanh 1, 3, 4, 5 hodic 6 (i 0,01 dén 1 mg/kg dbi v6i hop chét theo vi du so sanh 1 va 10
mg/kg dbi v6i mbi hop chét theo vi du so sanh tir 3 dén 6) hogc pregabalin (10 mg/kg;
Bosche Scientific) c6 vai tro 1a d6i chimg duong dugc hoa tan trong nudce cht va sau d6
dugc dung qua miéng cho cic con chudt nhét thudc nhom thit day than kinh toa mét
phéan. Cac nhém chudt nhit thit day than kinh toa mot phén duogc ding cac hop chét
theo cac vi du so sanh 1, 3, 4, 5 va 6 m{t cach riéng ré, dugc chi dinh 14n luot 12 nhém
“thit day than kinh toa mot phén + hop chét theo vi du so sanh 17; nhém “thét day than
kinh toa mot ph?ln + hop chét theo vi du so sanh 3”; nhém “thit day than kinh toa mot
phén + hop chit theo vi dy so sanh 4”; nhém “thit day thn kinh toa mdt phan + hop
chit theo vi du so sanh 5”; va nhom “that day thén kinh toa mot phan + hop chét theo
vi du so sanh 6”. Nhém duoc cho dung pregabalin, dugc chi dinh 1a nhém “tht day
than kinh toa mot phin + pregabalin”. Ngoai ra, nhom chudt nhit thit ddy than kinh toa
mot phin duge cho ding nude cit qua miéng, dugc chi dinh 13 nhém “thit day thin
kinh toa mot phin + nuéc cAt”. Nhom chudt nhét phiu thuat gia duge cho dung nude
cht qua miéng, dugc chi dinh 1a nhém “phu thust gia + nudc cit”.

Thtr nghiém von Frey dugc thyc hién truéc khi dung hop chét thir nghiém qua
miéng (gid tri ban d4u), mot gio, hai gio va ba gid sau khi ding qua miéng.
2. Két qua

Cic két qua cta hop chét theo vi du so sanh 1 duge thé hién & bén tréi ciia
Fig.14; trong khi cac Kkét qua cua hop chét theo vi du so sanh 3, 4, 5 hodc 6 dugc thé
hién & bén tréi cta Fig.15. Hiéu qua cla hop chit theo vi du 11 dugc thé hién trén
Fig.10 (vi du 14) dugc thé hién & bén phai ctia mdi Fig.14 va Fig.15 dugc st dung lam

két qua doi chicu.
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Trén hinh vé& & bén trai cua mdi Fig.14 va Fig.15, truc tung thé hién tdng diém
(gia tri trung binh * sai s& chudn, n = 4 dén 5) trong thir nghiém von Frey. Gi4 trj sb
cao hon chi ching dau nidng hon. Truc hoanh thé hién cac mbc thoi gian (gid) sau khi
dung hop chét thir nghiém. Hiéu lyc cua hop chét theo vi du so sanh 1, 3, 4, 5 hoic 6
dugc danh gia théng ké bang kiém dinh t da mAu khong ghép cip (dwoc hiéu chinh boi
Dunnett) st dung nhém “thét day thin kinh toa mot phin + nudc cit” ("thit day thin
kinh toa mot phin + nudc cAt" trén cac Fig.14 va Fig.15) trong mdi 14n do 1am dbi
chirng. Trén hinh vé& & bén trai ciia mdi Fig.14 va Fig.15, ky hiéu "}" chira rang gié tri
ndy c6 ¥ nghia vé mit thong ké so véi nhém “thit day than kinh toa mdt phan + nuéc

cAt” (: p <0,05).

Theo céc két qua ctia thir nghiém von Frey, hop chét ding qua miéng theo vi du
so sanh 1, 3, 4, 5 hodic 6 ("thét day thin kinh toa mdt phan + hop chat theo vi du so
sanh 1, 3, 4, 5 hodc 6" trén cac Fig.14 va Fig.15) thé hién tac dung gidm dau c6 y nghia
v& mit théng ké twong tu dbi chimg duong, pregabalin ("thdt day than kinh toa mot

phén + pregabalin" trén c4c hinh vé).

Tuy nhién, hop chit theo vi du so sanh 1 d bat ddu thé hién tac dung giam dau
c¢6 y nghia vé mit théng ké & liéu 13 0,01 mg/kg; tuy nhién, tdc dyng gidm dau manh
nhét thé hién & mot gi sau khi dung qua miéng. Tac dung gidm dau c6 xu huéng gidm
sau 2 gio va 3 gio. Tuong tu, hop chét theo vi du so sanh 3, 4, 5 hoic 6 thé hién tac
dung giam dau manh nhit & mot gior sau khi diing qua miéng va tac dung gidm dau c6
xu huéng giam sau 2 gio va 3 gio. Nguoc lai, hop chit theo vi du 11 d& bt dau thé
hién tic dung giam dau c6 y nghia v& mit théng ké tir lidu thap 13 0,001 mg/kg va téc
dung giam dau kéo dai 1én dén 2 gid sau khi ding qua miéng. Ngoai ra, tdc dung gidm
dau cta hop chit theo vi du 11 & lidu 13 0,1 mg/kg kéo dai 3 gio sau khi ding qua
miéng. Luuy rang, tc dung giam dau én dinh dugc x4c nhan 13 lién quan dén hop chét
theo vi du 7 (duoc thé hién trén Fig.6), hop chit theo vi du 9 (duoc thé hién trén Fig.8)
va hop chét theo vi du 12 (dugc thé hién trén Fig.11). Do d6, dn xuit amin dang vong
() hosic mubi dugc dung cia n6 dugc chimg minh 1a c6 téc dyng giam dau 6n dinh hon
khi didu tri chung dau than kinh, so véi dan xuét imidazol da mo ta trong Cong bd qudc

té s6 WO 2013/147160 (tai liéu sang ché 4).
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Vi du 15: Tac dung ddi v6i mé hinh hoi chitng dau co xo hdéa & chudt cbng

Hoi chitng dau co xo héa co thé duoc danh gia bang viéc sit dung md hinh hoi
ching dau co xo hoéa & chudt cbng, tac dung gidm dau cua dan xult amin dang vong (1)

hodc mudi dugc dung ciia né dugc danh gia.

Pai dién cho dan xuét amin dang vong (I) hodc mubi duge dung cia nd, hop

chét theo vi du 11 dwoc ding dé danh gia.
1. Phuong phép thir nghiém

Pé chudn bi chudt céng c6 mo hinh hdi ching dau co xo héa (Sluka et al,
Journal of Pharmacology and Experimental Therapeutics, tdp 302, trang 1146-1150,
2002; Nagakura et al., Pain, tdp 146, trang 26-33, 2009; Sluka et al., Pain, tdp 146,
trang 3-4, 2009), ma thuong dugc sir dung phd bién trong nghién ctru co ban dbi véi
hoi ching dau co xo hoéa, nude mubi c6 tinh axit (100 puL) dugc didu chinh dén pH
bang 4,0 dugc tiém trong co vao co bép chan chin sau bén phai ciia chudt cdng Crl:
CD(SD) (tr 6 dén 7 tudn tudi, con dwc; nguon tr CHARLES RIVER
LLABORATORIES JAPAN, INC.) trong didu kién gdy mé bang viéc hit lién tuc
isofluran, hai 1An (mot 1in vao mdi ngay 1 va ngdy 6, trong d6 ngay 1 la ngay nude
mudi c6 tinh axit dugc diung d4u tién). Céc con chudt céng thu dugce theo cach trén
duoc nudi trong phong nhén gibng dugc kiém soat & nhiét do trong phong 1a tir 21°C
dén 25°C va do 4m trong phong 13 tir 40% dén 70% dudi diéu kién tiéu thy thy ¥ thic
an va nudce. Theo cung cach do, cac con chudt cbng dugce tiém trong co nude mudi sinh
ly thay vi nude mudi ¢6 tinh axit dugc nudi. Cac con chudt cbng dugce nudi theo cach
d6 va khong bi dau do hoi chimg dau co xo héa (nhém “nudce mudi sinh 1y + nuéc cét”

trén Fig.13) ciing dugc st dung trong thir nghiém nay.

Bay ngay sau khi dung 13n dAu nuéc mubi cb tinh axit, chimg loan cam dau &
mdi con chudt céng duge do. Cac con chudt cbng thé hién ngudng dap tmg 50% (gia
tri trung binh ctia chan sau bén phai va chén sau bén trai) nim trong khoang tir 16n hon
hodic bing 2 g dén nhé hon hoic bing 6 g dugc chon lam cac con chuft cbng c6 mod
hinh hoéi chung dau co xo héa co biéu hién ban ddu ctia hdi chung dau co xo héa va

duoc dua qua thir nghi€ém dung lidu duéi day. Luu y ring, viéc do chung loan cam dau
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duoc thuc hién bang viéc sk dung s¢i von Frey (dugc san xuét boi North Coast
Medical) theo phuong phap dugce boc 16 trong tai liéu da biét (xem tai liéu Chaplan et
al., Journal of Neuroscience Methods, tap 53, trang 55-63, 1994).

Cac con chudt cdng c6 md hinh hoi chimg dau co xo héa thu dugc theo céch
trén duoc chia thanh cdc nhém sao cho ngudng dap tng 50% (gid tri trung binh cua
chan sau bén phai va chén sau bén trai) cua cac nhém riéng & trd nén bing nhau va
hop chét thir nghiém dugc ding cho céc con chudt cdng c6 mo hinh hdi ching dau co

x0 hoa vao ngay 7 sau khi dung lan dau nuéc mudi c6 tinh axit.

Hop chét theo vi dy 11 (lwong tir 0,1 dén 10 mg/kg) dugc hoa tan trong nude cét
va sau d6 duoc dung qua miéng cho cic con chudt cbng c6 mo hinh hdi chimg dau co
x0 héa (“nuée mubi c6 tinh axit + hop chét theo vi dy 11" trén Fig.13). Pregabalin c6
vai trd 13 dbi ching dwong (10 mg/kg; ngudn tr KEMPROTEC) dugc hoa tan trong
nuéc cit va sau d6 duoc dung qua miéng (“nudc mudi c6 tinh axit + pregabalin" trén
Fig.13). Nuéc cit dugc ding qua miéng cho cac con chudt cbng c6 md hinh hoi chimng
dau co xo héa (“nuéc mudi c6 tinh axit + nude cht" trén Fig.13) lan d6i chimg. Ngoai
ra, nudc cit duge diing qua miéng cho cac con chudt cdng khong bi dau do hoi chung
dau co xo héa ("nuée mudi sinh 1y + nuée cat" trén Fig.13). Mot gio va ba gitr sau khi
duing qua miéng, ching loan cdm dau & cac ca thé chudt céng duoc do dé danh gié tac
dung giam dau. Tai thoi diém nay, gié tri ngudng déap tmg 50% khi do chung loan cam
dau trude khi ding hop chit thir nghiém qua miéng vao ngay 7 sau khi ding l4n dau
nuée mubi c6 tinh axit dugc xac dinh 13 gia tri ban dau.

2. Két qua

Céc két qua duge thé hién trén Fig.13. Trén cdc hinh vé, truc tung thé hién
ngudng dap tng 50% (gia tri trung binh clia chan sau bén phai va chin sau bén tréi) (g)
(gi4 tri trung binh * sai sé chuln, n = 5 dén 6). Gia tri s& cao hon chi ra ring chimg
loan cam dau dugc cai thién trong céc con chudt céng c6 md hinh hdi chitng dau co xo
hoéa.

Fig.13 thé hién cac két qua ding hop chét theo vi du 11 qua miéng. Trén hinh vé
nay, truc hoanh thé hién thoi gian trude khi ding qua miéng hop chét theo vi du 11 (gia
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tri ban dau) va thoi gian (gi®) tir khi ding qua miéng. Trén hinh v& nay, ky hiu T hodc
#, chi ra rang gié tri ndy c6 y nghia vé mit thdng ké so v6i nhém “nuée mubi c6 tinh
axit + nudc cat” (“nude mudi co tinh axit + nude cAt" trén hinh v&) trong mdi 14n do 13
két qua cta kiém dinh t hodc kiém dinh Williams khong ghép cap (f: kiém dinh t (p <
0,05) hoic #: kiém dinh Williams (p < 0,025)).

Trong nhém dung hop chét theo vi du 11 qua miéng (“nudc mudi c6 tinh axit +
hop chét theo vi du 11" trén Fig.13), ching loan cam dau dugc quan sat & cac con
chudt cbng c6 md hinh hdi ching dau co xo héa dugc cai thién c6 y nghia vé mit
théng ké so v6i nhém “nudce mudi c6 tinh axit + nude cit”, twong tw di chimg duong,
nghia 13, nhom dung pregabalin qua miéng (“nudc mudi c6 tinh axit + pregabalin" trén

Fig.13).

Tir cac két qua nay, din xuat amin dang vong (I) hodc mudi dugc dyng cua né

dugc chirmg minh 13 c6 hiéu qua do6i voi hdi chimg dau co xo hoda.

Vi du so sanh 8: Tac dung ddi v6i md hinh hoi chimg dau co xo hoa & chudt

cong

Hoi chimg dau co xo héa c6 thé dugc dénh gid bang cach sit dung md hinh hoi
chitng dau co xo héa & chudt cdng, tac dung giam dau cua hgp chét theo vi du so sanh

1 dugc danh gia.
1. Phuong phép thir nghiém

D& chuén bi chudt céng c6 md hinh hdi ching dau co xo héa (theo céc tai liéu
Sluka et al., Journal of Pharmacology and Experimental Therapeutics, tdp 302, trang
1146-50, 2002; Nagakura et al., Pain, tdp 146, trang 26-33, 2009; Sluka et al., Pain, tap
146, trang 3-4, 2009), ma thuong dugc st dung phé bién trong nghién citu co ban db6i
v6i hoi chimg dau co xo héa, nude mudi ¢6 tinh axit (100 uL) duge didu chinh dén pH
bing 4,0 dugc tiém trong co vao co bép chén chan sau bén phai cia chudt cbng Slc:
(SD) (tix 6 dén 7 tudn tudi, con duc; ngudn tir Japan SLC, Inc.) trong diéu kién gay mé
bang viéc hit lién tuc isofluran, hai 14n (m6t 1an vao mdi ngdy 1 va ngay 6, trong d6
ngay 1 1a ngay nudc mubi c6 tinh axit dugc ding dau tién). Cac con chudt cbng thu

dugc theo céach trén dugc nudi trong phong nhén gidng duoc kiém soat & nhiét @6 trong
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phong tir 21°C dén 25°C va do Am trong phong tir 40% dén 70% dudi diéu kién tiéu
thu ty v thirc in va nude. Theo cung cach do6, cac con chudt cbng duge tiém nude
mudi sinh 1y trong co thay vi nudce mubi c6 tinh axit dugc nudi. Cac con chudt cdng
duoc nudi theo cach d6 va khong bi dau do hdi ching dau co xo héa (nhém “nude
mudi sinh 1y + nuéc cAt” trén hinh v& & bén trai cua Fig.16) dugc su dung trong thi

nghiém nay.

Bay ngay sau khi dung 14n dAu nuéc mudi c6 tinh axit, ching loan cam dau &
mdi con chudt cdng duge do. Céc con chudt cbng, thé hién ngudng dap ung 50% (gia
tri trung binh clia chan sau bén phai va chén sau bén trai) nh6 hon hodc bing 6 g, duoc
chon 1am cac con chudt cdng c6 mo hinh hoi chimg dau co xo héa c6 biéu hién ban du
cta hodi chimg dau co xo héa va dugc dua qua thir nghiém ding lidu duéi day. Luu y
ring, viéc do ching loan cam dau dugc thyc hién bing viéc sir dung s¢i von Frey theo
phuong phép duoc boc 10 trong tai liéu da biét (xem tai liéu Chaplan et al., Journal of

Neuroscience Methods, tp 53, trang 55-63, 1994).

Cac con chudt céng c6 mo hinh hoi ching dau co xo hoéa thu dugce theo cach
trén dugc chia thanh cac nhém sao cho ngudng déap tng 50% clia cac nhom riéng ré trg
nén bing nhau, va hop chét theo vi du so sanh 1 (lwong tix 0,1 dén 1 mg/kg) hode dbi
chirng duong, pregabalin (10 mg/kg; ngudn tlir Bosche Scientific), dugc hoa tan trong
nude cit, dugc dung qua miéng cho cac con chudt cdng c6 md hinh hoi chung dau co
xo héa vao ngay 7 sau khi dung 13n dAu nuéc mubi cé tinh axit. Ngoai ra, nudc cét
duoc dung qua miéng dé kidm soat cac con chudt cong c6 mé hinh hdi ching dau co
x0 hoa (nhém “nude mubi ¢6 tinh axit + nudc ct” trén Fig.16, bén trai). Luu ¥ rang
nuéc cit duoc dung qua miéng cho cac con chudt cbng khong bi dau do hoi chimg dau
co x0 héa (nhéom “nude mudi sinh ly + nuéc c4t”). Mot gio, hai git va ba gio sau khi
ding qua miéng, chimg loan cdm dau dugc do trong cac c4 thé chudt cbng dé danh gia
tac dung giam dau cia hop chét thir nghiém. Tai thoi diém nay, gia tri ngudng dép ung
50% khi do chimg loan cam dau trudc khi dung hop chét thir nghiém qua miéng vao

ngay 7 sau khi dung 14n d4u nudc mudi cé tinh axit duge xac dinh 12 gié tri ban dau.

2. Két qua
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Céc két qua cta hop chit theo vi du so sanh 1 duge thé hién trén Fig.16, bén trai.
Twong tw, hidu quéa cta hop chit theo vi du 11 dwoc thé hién trén Fig.13 (vi du 15)
dugc thé hién trén Fig.16, bén phai, dé so sanh.

Trén Fig.16, bén trai, truc tung thé hién ngudng dép ung 50% (g) (gi trj trung
binh = sai s6 chudn, n = 4 dén 6). Gi4 trj bing sb cao hon chi ra ring ching loan cim
dau duogc cai thién trong cdc con chudt cdng c6 mé hinh hoi chimg dau co xo héa. Truc
hoanh thé hién gié tri ban d4u khi ding céc hop chét thir nghiém qua miéng (gi4 trj ban
d4u) hoidc cac mdc thoi gian (gid) tir khi ding qua miéng. Trén Fig.16, bén trai, ky hiéu
"t" chi ra ring gi4 tri ndy c6 y nghia v& mit thdng ké (}: p < 0,05) 1a két qua cta kiém
dinh t khéng ghép cip da nhém (dugc hi¢u chinh béi Dunnett) st dung nhém “nude
mudi c6 tinh axit + nudc cht” (“nudc mudi c6 tinh axit + nudc cat" trén Fig.16, bén

trai) trong mdi 14n do 1am d6i ching.

Trong nhém dung hop chét theo vi du so sanh 1 qua miéng (“nuéc mudi co tinh
axit + hogp chét theo vi du so sanh 1" trén Fig.16, bén trai), chig loan cam dau dugc
quan sat & cac con chudt céng c6 md hinh hdi chimg dau co xo héa duge cai thién c6 ¥
nghia vé mit thdng ké so v6i nhém “nuée mudi c6 tinh axit + nudc cit”, twong tu dbi
chirng duong, nghia 13, nhém dung pregabalin qua miéng (“nudc mudi ¢6 tinh axit +

pregabalin" trén Fig.16, bén trai).

Mic di hop chét theo vi du so sanh 1 thé hién tac dung giam dau c6 y nghia vé
mit théng ké; tic dung giam dau c6 xu huéng gidm dang ké 3 gid sau khi ding qua
miéng. Ngugec lai, hop chét theo vi dy 11 thé hién tac dung giam dau c6 y nghia v& mit
théng ké va tic dung giam dau kéo dai dén 3 gidr sau khi ding qua miéng. Do do,
chirg minh ring din xuét amin dang vong (I) hoic mudi dugc dung ctia n6 thé hién
tac dung giam dau kéo dai chéng lai hoi chimg dau co xo hoa, so v6i din xuét imidazol

d4 bdc 16 trong Cong bd quéc té s6 WO 2013/147160 (tai liéu sang ché 4).

Vi du 16: Tht nghiém d6 én dinh trong vi thé gan ctia ngudi, khi, ché va chudt
nhét

P 6n dinh cta din xuét amin dang vong (I) hodc mubi duoc dung cua n6 chéng

lai su chuyén hoa trong gan & ngudi, khi, ché va chudt nhit duge danh gia bang viée su
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dung thit nghiém do dn dinh trong vi thé gan, dugc biét 13 thir nghiém d4nh gia in vitro

dung d8 kiém tra 6 dn dinh cta hop chit chéng lai su chuyén hoéa trong gan.
1. Phuong phép thir nghiém

Thir nghiém dugc thuc hién bang cach str dung hop chét theo vi du 11, vi du so
sanh 1 hodic vi du so sanh 6 1am hop chét thir nghiém va vi thé gan & ngudi (ngudn tir
Xenotech), vi thé gan & khi (ngudn tlr Xenotech), vi thé gan & ché (ngudn tir Xenotech)

hogc vi thé gan & chudt nhét (ngudn tir Xenotech) lam vi thé gan.

Céc chit phan g duge sit dung trong thi nghiém do dn dinh trong vi thé gan
duogc didu ché nhu sau. Mudi D-glucoza 6-phosphat dinatri (dudi ddy duoc goi 12 G6P)
duoc hoa tan bing nudce cit d& didu ché dung dich nuéc G6P (100 mmol/L). Glucoza
6-phosphat dehydrogenaza (1000 don vi) tir ndm men (duéi day dugce goi 1a GGPDH)
duge hoa tan bing nude cht (5 mL) dé didu ché dung dich nuéc G6PDH (200 don
vi/mL). MgCl, dugc hoa tan bing nudc cit dé didu ché dung dich nuwéc MgClz (100
mmol/L). B sung 200 mmol/L, dung dich nu¢c KHoPO4 (khoang 130 mL) vao 200
mmol/L dung dich nuéc KHPO4 (500 mL) va d6 pH cua dung dich tao thanh dugc
didu chinh dén 7,4 dé didu ché dém KH,POwK>2HPO4200 mmol/L, pH bang 7,4 (dugc
goi dudi day 12 200 mmol/L PB). B-nicotinamit-adenin dinucleotit phosphat, dang khtr,
mudi tetranatri (duéi ddy duoc goi 1a NADPH) dugc hoa tan bing nudc cit dé diéu ché

dung dich nuc NADPH 10 mmol/L.

Thir nghiém do dn dinh trong vi thé gan dugc thyc hién theo quy trinh dudi day.
Piu tién, cic chét phan tng (ngoai trir NADPH) dugc liét ké trong bang 2 dugc tron dé
didu ché hdn hop phan tng. Hdn hop phan tmg niy duge phan phdi véo bén 16 (16 & 0
phat phan tmg, 16 & 30 phit phéan frng,v 16 & 20 phit phan tng, 16 & 10 phut phan Gng)
ciia tm chira éng 96 15 (thiét bi BM; duéi ddy dugc goi 1a tdm) vé6i luong 1a 135 pL
mai 15. Toan bd tAm dugc diy bang nip silicon va duge ngam trong bé nudc & nhiét do

37°C trong 10 phiit d thuc hién 1 so b.

Sau khi 1 so bd, bd sung dung dich nuéc NADPH 10 mmol/L (15,0 pL) vao 16
dé phan ting 3C phut. T4m nay duogc diy bang nép va dugc ngim trong bé nudc & nhiét

d6 37°C va bét diu phan Gng. Mudi phut sau khi bét dAu phan ting, bd sung dung dich
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nuéc NADPH 10 mmol/L (15,0 pL) vao 15 d& phan tmg 20 phat. Hai mwoi phut sau
khi bit diu phan tng, bd sung dung dich nuéc NADPH 10 mmol/L (15,0 pL) vao 13 dé
phan tng 10 phut. T4m nay dugc ngim tiép trong bé nuéc & nhiét 46 37°C dé tiép tuc
phéan ung.

Ba muoi phiit sau khi bt ¢iu phan tng, tAm nay dugc 14y ra khéi bé nudce va b
sung axetonitril (120 pL) vao médi 18. TAm ndy dugc day lai, duge trdn lac bang méy
trdn Direct Mixer trong 10 gidy va sau d6 lam lanh trén d4 lanh trong 10 phut dé két
thuc phan Gng. Sau khi két thic phan Gng, bd sung dung dich nu6c NADPH 10
mmol/L (15,0 puL) vio 1 cho phan g 0 phut.

Béng 2
Chét phan tng (ndng do) Thé tich bd sung (uL) | Ndng dd cudi cling
Go6P
(100 mmol/L.) 15,0 10 mmol/L
G6PDH .
(200 don vi/mL) 0,75 1 don vi/mL
MgCl,
(100 mmol/L) 12,0 8 mmol/L
Vi thé gan ciia ngudi, khi, cho
hodc chudt nhat 3,75 0,5 mg/mL
(20 mg/mL)
PB
(200 mmol/L) 75,0 100 mmol/L
Hop chét thir nghiém
(0.1 mmol/L) 3,0 2 pmol/L
Nuéc cét 25,5 -
NADPH
(10 mmol/L) 15,0 1 mmol/L
Tbng thé tich 150,0 -
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Déi v6i hop chét theo vi du 11, hén hop phan Gng trong cac 13 riéng 1& dugc ly
tam & nhiét do 4°C va 2500 vong/phut trong 10 phut va chit ndi bé mit duge phan tich
LC/MS/MS. Céc diéu kién phén tich LC/MS/MS nhu duéi day.

Céc didu kién d8 phan tich vi thé gan & ngudi va chudt nhat
Hé théng HPLC ~ LC-20A/30A (Shimadzu Corporation)
Cot Ascentis Express F5, 2,7 pm
5 cm x 2,1 mm (SUPELCO)
Pha dong Dung dich A: axit formic 0,1% thé tich trong nuéc
Dung dich B: axit formic 0,1% thé tich trong axetonitril
Téc @6 dong 0,7 mL/phut
Chuong trinh gradien Dung dich B: 70 — 30 % thé tich
Céc didu kién dé phan tich vi thé gan & khi va ché
Hé thbng HPLC ~ Agiletnt 1200 (Agiletnt)
Cot CHIRALCEL OZ-3R, 3 um

4,6 mmx150 mm ID (DAICEL Corporation)

Pha dong Metanol : 2-propanol : etylendiamin
=500: 500: 0,1
Téc d6 dong 0,5 mL/phut

Pbi v6i hop chét theo vi du so sanh 1, hén hgp phan tng trong cac 10 riéng 1¢
dugc ly tim & nhiét do 4°C va 2500 vong/phut trong 10 pht va chit néi bé miit dugc
phén tich LC/MS. Cac diéu kién phéan tich LC/MS nhu dudi day.

Céc diéu kién d6i v6i vi thé gan & ngudi
Hé théng HPLC Waters HPLC (Waters)
Cot BEH C18, 1,7 pm

2,1 mm ID x 50 mm (Waters)
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Pha dong Dung dich A: nu6c amoni bicacbonat 10 mM (pH 10)
Dung dich B: axetonitril

Téc d6 dong 0,3 mL/phut

Chuong trinh gradien Dung dich B: 1 — 50 % thé tich

Céc didu kién d6i v6i vi thé gan & khi va ché

Hé théng HPLC ~ Waters HPLC (Waters)

Cot PC HILIC, 3 um
2,0 mm ID x 50 mm (Shiseido Co., Ltd.)

Pha dong Dung dich A: axit formic 0,1% thé tich trong nuéc
Dung dich B: axetonitril

Téc d6 dong 0,55 mL/phut

Chuong trinh gradien Dung dich B: 5 — 60 % thé tich

Céc diéu kién dbi voi vi thé gan & chudt nhét

Hé théng HPLC ~ Waters HPLC (Waters)

Cot XBridge C18, 2,5 pm
2,1 mm ID x 50 mm (Waters)

Pha dong Dung dich A: amoni bicacbonat 10 mM (pH 10)
Dung dich B: axetonitril

Téc do dong 0,3 mL/phut

Chuong trinh gradien Dung dich B: 1 — 20 % thé tich

Déi v6i hop chét theo vi du so sanh 6, hdn hop phéan Gng trong céc 16 riéng 18
dugc ly tAm & nhiét do 4°C va 2500 vong/phut trong 10 phut va chét ndi bé mit duoc
phén tich LC/MS/MS. Céac diéu kién phén tich LC/MS/MS nhu dud6i day.

Céc diéu kién do6i voi vi thé gan & ngudi

Hé théng HPLC Agiletnt 1200 (Agiletnt)
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Cot UnisonAUK-Silica
50 mm x 3 mm (Unison)

Pha dong Dung dich A: amoni axetat 0,05 mM (pH 4)
Dung dichi B: axetonitril

Tbc @6 dong 0,5 mL/phut

Chuong trinh gradien Dung dich B: 50 % thé tich

Céc diéu kién d6i voi vi thé gan ¢ khi va cho

Hé théng HPLC ~ Agiletnt 1200 (Agiletnt)

Cot CAPCELL PAK C18 MGIII, 5 um
2,0 mm ID x 50 mm (Shiseido Co., Ltd.)

Pha dong Dung dich A: amoni format 10 mM (pH 3)
Dung dich B: axetonitril

Tbc do dong 0,4 mL/phit

Chuong trinh gradien Dung dich B: 1 — 90 % thé tich

Péi véi séc ky phd ciia mdi 15 thu dugc bing phan tich LC/MS hodc phén tich
LC/MS/MS, ty 1& phin du ctia hop chét thir nghiém (%) tai m&i thoi diém phan tng t
(phtt) dugc tinh toan dya trén dién tich dinh tai thoi diém phan g 0 phit 12 100%. Ty
1€ phén du cua hop chét thir nghiém dugc vé trén mot dd thij loga duy nhét twrong Gng
v6i thoi gian phan L’tﬁg va l&p vao biéu thirc 1 duéi day theo phuong phap binh phuong
tb1 thidu dé thu dugc v& mat tinh toan hing sd tdc do dao thai k (phat™!). Gid trj k thu
dugc chia cho (gia tri) ndng d¢ protein vi thé dya trén biéu thirc 2 dudi dy dé thu dugc

vé mit tinh toan d6 thanh thai ndi tai trong gan, CLint (mL/phit/mg).
Ty 18 phan du ciia hop chét thir nghiém = A x exp (kt) ... Biéu thirc 1
CLin = k/ndng d protein vi thé ... Biéu thirc 2

2. Két qua
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Céc gia tri do thanh thai ndi tai trong gan thu duoc tir thit nghiém do én dinh
trong vi thé gan dugc thé hién trong bang 3. Luu ¥ ring, gid tri d6 thanh thai ndi tai
trong gan cang 16n chi ra rang su chuyén hoéa ciia hop chét thir nghiém trong vi thé gan

cang nhanh. Tir viét tit, "N.E." trong bang chi ra ring thir nghiém nay khong dugc thuc

hién.
Béang 3
Do thanh thai ndi tai trong gan
Hop chét thir nghiém (mL/phat/mg)
Nguoi Khi Cho Chudt nhit
Hop chét theo vi du 11 0,000 0,000 0,000 0,003
Hop chét theo vi dy so sénh 1 0,001 0,002 0,000 0,004
Hop chat theo vi du so sanh 6 0,000 0,006 0,006 N.E.

Nhu dugc thé hién trong bang 3, cdc gia tri ¢ thanh thai ndi tai trong gan cla
hop chét thir nghiém theo vi dy 11 trong thir nghiém do 6n dinh trong vi thé gan nhin
chung 14 thép & tit ca c4c loai dong vat dugc thir nghiém trong vi du nay, so véi gia tri
cua hop chét thir nghiém theo vi du so sanh 1 hodc vi du so sanh 6. Do d6, ching minh
ring hop chét theo vi du 11 it dugc chuyén hoa trong gan ngudi, khi, ché va chudt nhit,
noi cach khéc, hgp chét nay c6 mat dn dinh in vivo.

Tir cac két qua ndy, ching minh ring din xuit amin dang vong (I) hodc mudi
dugc dung clia nd c6 mit in vivo dn dinh hon so v6i din xuét imidazol di boc 19 trong

Cong b quéc t& s6 WO 2013/147160 (tai liéu sang ché 4).

Vi du 17: Thir nghiém dugc dong hoc (PK — pharmacokinetics)

Dung lam hop chit thir nghiém, hop chét theo vi du 11 hodc vi du so sanh 2
dugc dung trong tinh mach hogc qua miéng cho khi va ndng dd trong huyét twong sau
khi dung dugc dénh gia.

1. Phuong phép thir nghiém
Céc con khi ddu ché 4 dén 6 tudi, con duc) dugc nudi trong diéu kién tiéu thu

tuy y thuc an ran (ngudn tir Oriental Yeast Co., Ltd) va nuéc mdy va khong an vao
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budi tdi cia ngay trudc khi b4t ddu dung va thuc hién thir nghiém. Luu y ring mau
dugc 1dy miu 4 gio sau khi ding liéu (lac 16:00 va sau 16:00), va sau d6 lai bét dau

cho an.

Hop chét theo vi du 11 hoic vi du so sanh 2 dugc ding mot 14n trong tinh mach
(1 mg/kg) hodc qua miéng (1 mg/kg) cho cic con khi du ché. Dung dich liéu ding
trong tinh mach cta hgp chét theo vi du 11 hodc vi du so sanh 2 duoc didu ché bang
cach hoa tan hop chét trong nuée mudi sinh 1y dugc quy dinh béi Dugc dién Nhat Ban
(Japanese Pharmacopoeia) dé thu duoc ndng @6 13 10 mg/mL. Dung dich lidu ding qua
miéng cua hop chét theo vi du 11 hodc vi du so sanh 2 dugc diéu ché béng cach hoa tan
hop chit trong nuéc tiém dugc quy dinh béi Japanese Pharmacopoeia dé thu duogc
ndéng d6 13 1 mg/mL. Dung dich lidu dung trong tinh mach dugc tiém qua tinh mach
ndi bang cach sit dung kim tiém (di kém 6ng tiém). Viéc ding lidu qua miéng vao

trong da day dugc thuc hién bét budc bing cach chén éng thdng vao trong khoang miii.

Khi dung dich lidu dé hop chét theo vi du 11 hodc vi du so sanh 2 dugc dung
trong tinh mach, mau dugc thu tir tinh mach dAu céng chan & didu kién khong gay mé
tai m&i thoi diém (tdng cong 9 diém): vi dy, truéc khi ding trong tinh mach, 5, 15, 30
phatva 1, 2, 4, 8, 24 gid sau khi dung.

Khi dung dich liéu ding qua miéng cta hop chét theo vi du 11 dugc dung qua
miéng, mau dugc thu tir tinh mach dau céng chan & diéu kién khong gy mé tai mbi
thoi diém (tdng cong 9 diém): vi dy, trude khi ding qua miéng, 15, 30, 45 phut va 1, 2,
4, 8, 24 gid sau khi dung. Khi dung dich lidu dung qua miéng cta hop chét theo vi du
so sanh 2 dugc dung qua miéng, mau dugc 14y mAu tir tinh mach dAu céng chan & didu
kién khong gdy mé tai mdi thoi didm (tdng cong 9 diém): vi dy, trude khi dung qua

miéng, 30 phut va 1, 2, 3, 4, 6, 8, 24 git sau khi dung.

Méu da 14y duoc ly tim & nhiét do 4°C va 1800 x g trong 15 phut dé thu dugc
huyét twong. Sau do, huyét tuong thu dugc duge bao quan & nhiét do khoang -80°C
cho dén khi str dung trong viéc chuén bi cac miu phén tich. Luu ¥ ring, huyét twong
thu dugc tir khi dau ché ding hop chét thir nghiém, dugc goi 1a mau huyét twong; trong
khi huyét turong thu duge tir khi dau cho khong dugc ding hop chét thi nghiém, dugc

goi 12 mAu huyét twong tréng.
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Bé sung dung dich chudn ndi va 200 puL metanol vio miu huyét twong (50 pL)
thu duoc tir khi ddu ché ding hop chét theo vi du 11 hodic miu huyét twong (50 pL)
dugc pha logng thich hop bing méu huyét turong tréng. Dung dich tao thanh dugc tron
va dugc 1am lanh & nhiét d¢ 4°C trong 10 phut. M3u dung 1am dudng cong chuén duoc
chudn bi bing cach bd sung dung dich chuén cho duong cong chuén vao miu huyét
tuong tréng va xit 1y hén hop tao thanh theo cach twong tw. Sau khi 1am lanh, mi mau
dugc quay & nhiét do 4°C va 2.000 vong/phut trong 10 phut bang may ly tAm (Hitachi
Koki Co., Ltd.). Chit ndi bé mit tao thanh dugc st dung 1am médu dé phan tich
LC/MS/MS. Cac didu kién phén tich LC/MS/MS 1a giéng nhu cac diéu kién thuc hién
thi nghiém d6 dn dinh & vi thé gan ciia khi va ch6 (Cac diéu kién ddi véi vi thé gan &
khi va ché) ctia hgp chét theo vi du 11, duoc md ta trong vi du 16.

Bé sung dung dich chudn ndi va 150 pL metanol vao miu huyét twong (50 uL)
thu dugc tir khi ddu ché dung hop chit theo vi du so sanh 2 hodc mAu huyét twong (50
uL) dugc pha lodng thich hop bing méu huyét twong trng. Dung dich tao thanh dugc
trén va duoc 1am lanh & nhiét 46 4°C trong 10 phut. Mau dung lam dudng cong chuin
duoc chuln bi bang cach bd sung dung dich chudn cho dudng cong chuin vao miu
huyét trong tréng va xir 1y hdn hep tao thanh theo cach twong tw. Sau khi lam lanh,
m3i miu dugc quay & nhidt dd 4°C va 2.000 vong/phut trong 10 phut bang may ly tAm
(Hitachi Koki Co., Ltd.). Chét ndi b& mit tao thanh dugc pha loang 10 lan bang 70%
thé tich axetonitril chira axit formic 0,1% thé tich va ding 1am mAu phan tich

LC/MS/MS. Céac diéu kién phan tich LC/MS/MS nhu duéi day.
Hé théng HPLC  Agiletnt 1200 (Agiletnt)
Cot Ascentis Express F5, 2,7 um
5 cm x 2,1 mm (SUPELCO)
Pha dong Dung dich A: axit formic 0,1% thé tich trong nuéc
Dung dich B: axit formic 0,1% thé tich trong axetonitril
Téc dd dong 0,7 mL/phut

Chuong trinh gradien Dung dich B: 70 — 30 % thé tich
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Dua trén cac két qua phan tich LC/MS/MS, dudng cong chudn dugc chuin bi
bing cach st dung may Phén tich 1.6.2 (Analysis 1.6.2) (dwoc san xuét bai Applied
Bicsystems) va ndng d6 ctia cac hop chét thir nghiém trong cic miu phan tich dugc
tinh toan. Ndng do hop cht thir nghiém trong huyét twong tai mdi thai diém 14y miu
trong trudng hop dung trong tinh mach hogc dung qua miéng dugc tinh todn va phén
tich PK duoc thyuc hién déi v6i céc ca thé khi. Cac thong s& PK dugc tinh toan bang
cach st dung WinNonlin (Pharsight), theo sy phén tich khéng phu thuéc mé hinh
(dung trong tinh mach: dung bang cach tiém mot lidu IV, ding qua miéng: diing ngoai
mach; khéi luong = 1/y trong c4 hai cach ding). Ngoai ra, d6 sinh kha dung (BA -
bioavailability) dugc tinh toan dua trén bidu thirc 3 duéi day bang cach 1dy AUCowiv
(thoi gian tr 0 dén o) tai thoi diém ding trong tinh mach va AUCo.x po (thdi gian tir 0
dén ) tai thoi diém ding qua miéng chia cho cac gi4 tri lidu twong tng dé thu dugc

cac gia tri chuin hoéa.
D6 sinh kha dung = (AUCo.w, po/li80)/(AUCou, iw/1ié0) ... Biéu thrc 3
2.Két qua

Puong cong thoi gian-néng d6 trong huyét tuong cia hop chét theo vi du 11
dugc thé hién trén Fig.17 va dudng cong thoi gian-ndng do trong huyét twong cta hop
chét theo vi du so sénh 2 duogc thé hién trén Fig.18. Mdi didm va vach trén dd thi 13
ndéng do trong huyét twong trung binh + do 1&ch chudn tai mdi diém thoi gian. Céc
thong s6 PK duoc thé hién trong bang 4. Cmax (ng/mL) 12 ndng do trong huyét tuong t6i
da trong truong hop dung qua miéng; AUCo-w, po (ng-gid/mL) la dién tich dudi duong
cong ndng dd trong huyét twong trong trudng hop dung qua miéng; tin (gid) 1a thoi
gian bén huy trong huyét twong trong trudng hop dung qua miéng; CLtot (mL/gito/kg) la
d6 thanh thai toan co thé trong trudng hop dung trong tinh mach; va BA (%) 12 49 sinh
kha dung.

Béang 4
A % X, o n Hop chat theo vi | Hop chat theo
Céc thong so PK Hop chat thir nghiém du 11 vi du so sénh 2
Cmax(ng/mL) ' 279 146
Dung qua miéng
AUC-w,po(ng gid/mL) 2731 849
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t12(gi0) 7,55 6,56
CLtot(mL/gid/kg) Dung trong tinh mach 195 501
BA(%) 52,6 42,6

Nhu dugc thé hién trén Fig.17 va Fig.18, ndng d6 trong huyét twong trung binh
ctia hop chét theo vi du 11 sau khi cho khi dAu ché dung liéu 13 cao hon ndng do trong
huyét twong trung binh ctia hgp chét theo vi du so sanh 2 sau khi cho khi diu ché ding
lidu tai tAt ca cac diém thoi gian.

Nhu duge thé hién trong bang 4, ndng d6 trong huyét tuong t6i da (Cmax) clia
hop chét theo vi du 11 trong trudng hop ding qua miéng 13 279 ng/mL; trong khi Crmax
ctia hop chat theo vi du so sanh 2 13 146 ng/mL. Thoi gian ban hiy (t12) cla hop chét
theo vi du 11 trong huyét twong trong trudng hop ding qua miéng 1a 7,55 gid; trong
khi t1/» ciia hgp chit theo vi du so sdnh 2 13 6,56 gid. Do thanh thai toan co thé (CLio)
cta hop chét theo vi du 11 thé hién tbc d6 dao thai clia hop chét la 195 mL/giv/kg;
trong khi CLtt cua hop chét theo vi du so sanh 2 12 501 mL/gid/kg. Do sinh kha dung
ctia hop chét theo vi du 11 thé hién phén tram hip thu qua miéng cta hgp chit 1
52,6%; trong khi BA ctia hop chat theo vi du so sdnh 2 12 42,6%.

Tir céc két qua nay, chimg minh ring din xuét amin dang vong (I) hoic mudi
dugc dung ctiia né c6 kha ning hép thu qua miéng cao hon va c6 thé tao ra ndng d6
trong huyét twong cao hon so véi din xuét imidazol da mé ta trong Cong bd qudc té sb
WO 2013/147160 (tai liéu sang ché 4).

Vi du 18: Dénh gia kha nang cdm Ung tao khong bao trong chét t& bao sir dung
céc té bao co tron dong mach chi

Kha ning cam tng tao khong bao trong chét té bao bing din xuét amin dang
vong (I) hodc mubi duge dung cia né duge dénh gid bang céach sir dung céc t€ bao co
tron dong mach chu 1am hé théng danh gi4 in vitro kha ning cadm tmg tao khong bao

trong chét té bao bang hop chit.

1. Phuong phép thir nghiém
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Hop chét thir nghiém 1a hop chét theo vi du 3, 9, 11, 12 hoic cac hop chét theo
cac vi du so sanh tir 2 dén 6 dugc str dung. Céc té bao co tron dong mach chi & ché
(cac t€ bao co tron dong mach chii & ché, ngudn cung cép: Toyobo Co., Ltd.) hodc cic
té bao co tron ddng mach chi & ngudi (T/G HA-VSMG, ngudn cung cip: ATCC) duoc
xir 1y bang hop chit thir nghiém (ndéng dd 1,0 hodc 1,2 mmol/L) trong 24 gi® hodc 2
tudn. Céac té bao nay dugc nhudm véi HE, héa mo mién dich bﬁng LAMP-2 hodc xanh
toluidin, va sau d6 su c6 mat hodc khong c6é mit cia hién tuong tao khong bao trong

chét té bao dugc xac dinh bang cach st dung kinh hién vi quang hoc.
2. Két qua

Céc két qua déanh gia kha ning cim tng tao khong bio trong chét t& bao dugc
thé hién trong bang 5 va 6. Bang 5 thé hién céc két qua d4nh gia bang céach sir dung céc
té bao co tron dong mach chi & ché (ndng d6 hop chit thir nghiém: 1,0 mmol/L, thoi
gian xtt 1y bang hop chét thir nghiém: 24 gid); trong khi bang 6 thé hién cac két qua
d4anh gia bing cach sir dung cac té bao co tron ddng mach chi & ngudi (ndng dd hop
chit thir nghiém: 1,0 hodc 1,2 mmol/L, thoi gian xit 1y bing hop chét thir nghiém: 24
gir hodic 2 tudn). Thuat ngit "c6 mit" trong bang c6 nghia 1a quan st thdy hién tuong
tao khong bao trong chit t& bao; trong khi thuat ngit "khong c6 mit" c¢6 nghia 1a khong

quan sét thiy hién tugng tao khong bao trong chét té bao.

Bang 5
Céc té bao co tron dong mach chu ¢ ché

Hop chét thir nghiém
Nong do: 1,0 mmol/L Kha ning cam tng tao khong bao trong chit té bao
Thoi gian xit ly: 24 gi¢
Hop chét theo vi du 11 Khong c6 mit
Hop chét theo vi du so sénh 2 Co6 mat
Hop chét theo vi du so sanh 3 C6 mait
Hop chat theo vi du so sanh 4 C6 mat
Hop chét theo vi du so sanh 5 C6 mit
Hop chit theo vi du so sanh 6 C6 miit
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Nhu duoc thé hién trong bang 5, kha niing cam tmg tao khong bao trong chét té

bao trong céc té bao co tron dong mach chii & ché bang hop chit theo vi du 11 duge

danh gia 13 "khong c6 mét", nghia 14 khéng quan sat thdy hién tugng tao khéng bao

trong chét t& bao. Nguoc lai, thiy ring tit ca cac hop chét theo cc vi du so sanh c6 kha

ning cam tng tao khong bao trong chit t& bio trong cac té bao co tron dong mach chu

& cho.
Bang 6
Céc té bao co tron déng mach cht & ngudi
£ o1 " Kha néng cdm Ung tao khong
Hop chat thir nghi¢m bao trong chit té bao
. Néng do: 1,2 mmol/L
Hop chat theo vi du 3 . ) Khong c6 mit
Thoi gian xir ly: 24 gi¢
, Nong do: 1,2 mmol/L
Hop chat theo vi du 9 Khong c¢6 mat

Thoi gian xit ly: 24 gi¢

Hop chét theo vidu 11

Ndng d6: 1,0 mmol/L
Thoi gian xt ly: 24 gid

Khong c6 mat

Hop chét theo vi du 11

Nong d6: 1,0 mmol/L
Thoi gian xi 1y: 2 tudn

Khong c6 mat

Hop chét theo vi du 12

Nong do: 1,0 mmol/L
Thoi gian xt Iy: 24 gid

Khong c6 mat

Hop chét theo vi du so
sanh 2

Néng do: 1,0 mmol/L
Thoi gian xit ly: 24 gi¢

Co6 mat

Nhu dugc thé hién trong bang 6, kha ning cam ting tao khdng bao trong chét té

bao & ngudi cac té bao co tron dong mach chu béng hop chét theo vi du 3, 9, 11 hoic

12 dugc danh gia 1a "khéng cé mét", nghia 1a khong quan sat thdy hién tugng tao

khong bao trong chét té bao. Ngoai ra, khong quan sat thay hién tuwong tao khong bao

trong chét té bao bang hop chét theo vi du 11 tham chi néu thoi gian xir Iy duogc kéo dai

dén hai tudn. Nguoc lai, thiy rang hop chét theo vi du so sanh 2 ¢6 kha ning cam g

tao khong bao trong chit té bao & cac té bao co tron dong mach chi & ngudi.
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Tir c4c két qua ndy, ching minh rang khong quan sat thdy kha ning cadm Gng tao
khong bao trong chét t& bao bing din xuét amin dang vong (I) hodc mudi dugc dung
cla nd; tuy nhién, din xuét imidazol d3 dugc mo ta trong Cong bd qubc té€ s6 WO

2013/147160 (i liéu sang ché 4) c6 kha ning cam tmg tao khdng bao trong chét té bao.
Vi du 19: Panh gid d9 an toan & chudt cbng

D9 an toan cia dan xuit amin dang vong (I) hodic mubi duge dung cia n6 duge

danh gi4 bing viéc cho cc con chudt cdng thir nghiém ding qua miéng trong hai tudn.
1. Phuong phép thir nghiém

Hop chét thtr nghiém 1a hop chét theo vi du 11 hodc vi du so sanh 2 dugc st
dung. Hop chét theo vi du 11 hogc vi du so sanh 2 nay dugc dung qua miéng cho chudt
cbng Crl: CD (SD) (7 tudn tudi, con cai va con dyc; ngudn tir Charles River
Laboratories, Inc.), trong 2 tudn. Quan sat 14m sang, do trong lugng co thé, do sy tidu
thu thirc &n, kiém tra nhan khoa (hgp chét theo vi du 11, ding mot minh), xét nghiém
huyét hoc, xét nghiém héa mau, xét nghiém nuéc tidu, kiém tra tiy xuong, kiém tra
giai phiu bénh hoc, do khéi lugng co quan, kiém tra md bénh 1y va thir nghiém mién
dich doc dugc thuc hién. Ngoai ra, viéc xac dinh d6 doc dong hoc (TK - toxicokinetic)
duoc thuc hién vao ngdy 1 va ngay 14 sau khi dung 1idu. Moi hop chét thir nghiém
duogc xac nhén 14 da dugce kiém tra. Liéu ding cta hop chét thir nghiém dugc quy dinh
1a 0, 250, 500, 1000 mg/kg/ngay va thé tich dung dugc quy dinh 1a 10 mL/kg. Dung
méi 13 nude mudi dém phosphat dugc sir dung cho hgp chét theo vi du 11 va nuéc cAt

dugc st dung cno hop chét theo vi du so sanh 2.
2. Két qua

G chudt céng ding hop chéit theo vi du so sé4nh 2 qua miéng véi lidu 13 250
mg/kg/ngay trong 2 tudn, khong quan sat thiy biéu hién bét thudong & mdt trong sd céc
muc kiém tra. Tuy nhién, trong truong hop hop chét theo vi du so sanh 2 dugc ding
v6i liéu 13 500 mg/kg/ngdy hodc cao hon, quan sat thiy hién tugng tao khong bao trong
vi du, moi tredng mach mau cia tuyén dudi ham duéi. Do do, ndng do hop chét theo vi
du so sanh 2 ma khong quan sat thdy tac dung phy dugc udc tinh 1a 250 mg/kg/ngay.

Nguoc lai, trong trudng hop chudt cbng ding hop chét theo vi du 11 véi lidu 1én dén
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1000 mg/kg/ngay, khong quan sat hién tuong bét thuong & mot trong s& cac muc kiém
tra. Do d6, ndng d6 hop chét theo vi du 11 ma khong quan sat thdy tac dung phu dugc
wée tinh 12 16n hon hodc bing 1000 mg/kg/ngdy.

Tir cac két qua nay, chimg minh rang ndng d6 din xuét amin dang vong (I) hodc
mubi dugc dung cia né ma khéng quan sat thdy tac dung phu 13 cao so véi ndng do
dAn xuit imidazol d mo ta trong Cong bd québc t& s6 WO 2013/147160 (tai liéu sang
ché 4).

Céc tinh chit lién quan dén thubc (hidu luc cta thudc, duge dong hoc va @6 an
toan) cia dan xuét amin dang vong {I) theo séng ché hoic mubi duoc dung ctia né, thu
duge tir cac két qua theo cac vi du néu trén dugc thé hién trong bang 7 khi so sanh véi
cic tinh chét cia din xudt imidazol d& md ta trong Cong bd qudc t€ s6 WO
2013/147160 (tai liéu sang ché 4). Céc cong thirc chung cia dan xuét amin dang vong
(I) theo sang ché hodc muéi duoc dung cta né va dan xuét imidazol d4 md ta trong

Cong bb quéc té s6 WO 2013/147160 (tai liéu sang ché 4) dugc thé hién trong bang 8.

Béang 7

Ddi tuong so sanh | Dan xuat amin dang Dan xuat imidazol d md ta
vong (I) hodc mudi | trong Cong bo qudc t€ sO
dugce dung cua nod WO 2013/147160 (tai li€u

Céc muc so sanh séng ché 4)
Liéu Thap hon Thap
Hiéu luc — i ,
Tinh 0n dinh Dai Ngén
Df-’ on dinh chuyén Cao hon Cao
hoéa
DAu'qc Kh?, nangAhap thu qua Cao Thép
doéng hoc | dudng miéng
Nong do trong huyét Cao Thép
tuong
Muc khong gy doc | Cao Thap

bo an | Kha ning cadm ung
toan tao khong bao trong | Khong c6 mit C6 miit
chat t€ bao
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Bang 8
Déi tugng so sanh Cong thirc chung
Din xudt amin dang RlN
vong (I) hodc mudi A M@
duoc dung ctia né N
O O,

A: 3 3 R3
R ~
) | N

n

Dan xuét imidazol da CHs
md ta trong Cong bo | SC/N\C N

quoc te so WO N R

2013/147160 (tai liéu \ﬂ/\x\/L}\R

sang ché 4) © R

[trong d6 R! 14 nhém alkyl ¢6 tir 1 dén 6 nguyén ti cacbon tly
v dugc thé bing nguyén ti halogen hoic nhém alkyloxy c6 tir
1 dén 4 nguyén tir cacbon, R? 13 nguyén tir hydro hodc nguyén
tir halogen; va X 1 lién két don hoic lién két d6i.]

Nhu duogc thé hién trong bang 7, ddn xuét amin dang vong (I) theo sang ché
hodc mubi dugc dung ciia né di dugc chiing minh 14 c6 céc tinh chét tuyét voi lam
thuéc hon so véi din xult imidazol d3 mé ta trong Cong bd qudc té s6 WO
2013/147160 (tai liéu sang ché 4) lién quan dén t4t ca cac muc so sanh (hiéu luc, duoc

dong hoc va df an toan).

Dén xuét imidazol d3 mé ta trong Cong bb quéc t& s6 WO 2013/147160 (tai liu
sang ché 4) duoc thé hién bang cong thirc chung dugc boc 16 trong phén duéi ctia bang
8. Cong bb qubc té s6 WO 2013/147160 (tai lidu sang ché 4, doan [0209]) boc 16 réng
néu cAu trac héa hoc dugc thé hién bing cong thirc chung duge md ta trong ph?m dudi
cia bang 8 dugc chuyén hoéa thanh chu triic (héa hoc) khéc, nghia 13, "néu nhém
dimetyl amino, X hodc nhém imidazolyl dugc thay thé béng mdt nhém hodc ciu tric
khéc, thi tac dyng gidm dau vé co ban 13 giam". Nguoc lai, din xuét amin dang vong
(I) theo sang ché hodc mudi dugc dung cia n6 twong Gng véi hop chit dugc thé hién
béng cAu tric héa hoc thu duge béng cach thay thé cdu triic héa hoc X dugc thé hién

trong cong thirc chung trong phén duéi ciia bang 8 bing mot cdu trac hoa hoc khéc.
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Tuy nhién, din xuéit amin dang vong (I) theo séng ché hodc mubi duge dung cia né
khong chi c6 tac dung giam dau tuyét voi ma con dn dinh vé hidu luc, khong gidng din
xuét imidazol da mé ta trong Cong bd qubc t& s6 WO 2013/147160 (tai lidu sang ché 4),
va din xuit amin dang vong (I) theo sang ché con c6 dd an toan cao va dugce dong hoc
tuyét voi (vi dy, d6 6n dinh chuyén héa, kha ning hép thu qua duong miéng va néng do
trong huyét twong). Do d6, din xu4t amin dang vong (I) theo sang ché hodc mubi dugc

dung cta n6 dugc phat hién 1a hop chét c6 cac dic tinh tuyét voi lam thuéc.
Kha nidng Gng dung trong cong nghiép

Dan xuit amin dang vong theo sdng ché hoic mudi dugc dung cua né cé thé
dugc st dung lam thudc cho céc tri€u chiing dau vi né c6 the thé hién tic dung giam

dau chéng lai chitng dau, cu thé 1a, ching dau than kinh hozc hoi chimg dau co xo hoa.

D4n xuét amin dang vong theo sang ché hoic mudi duge dung clia né c6 dd an
toan cao, dic tinh dugc ddng hoc tuyét voi nhu do én dinh c-huyén héa, kha ning hép
thu qua dudng miéng va nE‘mg do6 trong huyét twong, va do dn dinh hiéu lyc cua dugc
chét, va do d6, din xuit nay 1 hitu ich dé 1am chét diéu tri ching dau, cu thé 1a chiing

dau than kinh hoic hoi ching dau co xo héa.
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YEU CAU BAO HQ
1. DAn xuét amin dang vong dugc thé hién bing cong thirc chung (I) hodic mudi dugc
dung cua no:

Cong thuce 1

R!
N
\
‘Y\*/Q (1)
O O

trong d6 cacbon dugc danh dAu * 12 cacbon khong d6i xtng; va A 13 nhém dugc

thé hién bang cong thirc chung (I1a), (IIb) hoic (Ilc):

Cong thuc 2

R3 R3 R:S\N/\l

| |

N _N LN
A0, e G

(11 a) (I1b) (Il ¢c)

trong d6 R! 12 nhom metyl hoic nhém etyl tiy ¥ duge thé béng mot hodc nhiéu
nguyén tit halogen, R? 13 nguyén tir hydro hodc nhém alkylcacbonyl c6 tir 2 dén 5
nguyén tir cacbon, mdi R* doc 1ap 1a nhém metyl hodc nhém etyl va n 13 1 hodc 2.
2. Dan xuit amin dang vong hodc mubi dugc dung ciia né theo diém 1, trong @6 A 13
nhém duge thé hién bing cong thire chung (I1a).
3. DAn xuét amin dang vong hodc mudi dugc dung cia no theo diém 1, trong d6 A 1a
nhém duoc thé hién bing cong thire chung (IIb) hoc (IIc).
4, DAn xuit amin dang vong hodc mudi dugc dung cta no theo diém 1, trong d6 A 12
nhém dugc thé hién bang cong thirc chung (Ila) va cAu hinh hoa hoc 1ap thé ctia cacbon
khong dbi ximg dugc danh diu * 13 S.
5. Dan xuét amin dang vong hodc mudi dugc dung cuia n6 theo diém bat ky trong sb
cac diém tir 1 dén 4, trong d6 R! 12 nhém metyl hodc nhém etyl tiry y dugc thé bang

mdt hodc nhiéu nguyén t flo.
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6. Dan xuét amin dang vong hodc mudi duge dung cla né theo diém bt ki trong sb
cac diém tir 1 dén 4, trong d6 R! 13 nhém metyl, nhom etyl, nhém diflometyl hodc
nhom 2,2,2-trifloetyl.

7. Thudc chta thanh ph?m hoat tinh 13 dan xuét amin dang vong hodc mudi dugc dung
cia n6 theo didm bt ki trong s cac diém tir 1 dén 6.

8. Chit giam dau chua thanh phan hoat tinh 13 din xuit amin dang vong hodc mudi
dugc dung cua no theo diém bét ky trong s cac diém tir 1 dén 6.

9. Chét didu tri ding cho ching dau thin kinh chta thanh phin hoat tinh 1a dan xuét
amin dang vong hodc mubi dugc dung clia né theo diém bét ky trong s6 cac diém tir 1
dén 6.

10. Chét diéu tri dung cho hoi chimg dau co xo héa chira thanh phén hoat tinh 13 dan
xuit amin dang vong hodc mubi dugc dung cia no theo diém bat ky trong sd cac diém

tir 1 dén 6.
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