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(54) HOP CHAT PYRIMIDPIN VA DUGC PHAM CHUA HGQP CHAT NAY
(57) Sang ché dé xuat hop chat pyrimidin méi duoc thé hién bang Cong thirc [I] va mudi
cua ching:

Qj/j\ﬁt

RS )q

o
[trong cong thirc nay, cac ky hiéu nhu duge xac dinh trong ban mé ta], ma hiru dung de
diéu tri, ngan ngira va/hodc chan doan co gidt va (dang tuong ty trong bénh gdm cb con co
giat dong kinh hodc co giat khong y thirc (bao gom co giat khang da thudc, co giat khang
tri, co giat triéu chung cép tinh, co giat do sOt va trang thai dong kinh lién tuc), ciing nhu 1a
viée str dung lam thudc cho chung. Sang ché ciing dé cap dén dugc pham chta hop chat
nay.
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Linh Vwe K§ Thuit Pwoc Pé Cip

[0001]

Sang ché dé cap dén hop chét pyrimidin va mudi cia ching. Sang ché con d& cap dén
thudc c6 hop chét pyrimidin hodc mudi cia ching 1am thanh phan hoat tinh va hiru
dung dé diéu tri, ngédn ngira va/hodc chin doan co giat va dang tuong tu trong bénh
gbm c6 co giat dong kinh hoc co giat khong chu y.

Tinh Trang K§ Thuét Ciia Sang Ché

[0002]

Ti 1& méc bénh cia ching dong kinh 13 khoang 1% quéin thé. N6 duge coi 1a réi loan
than kinh phé bién v6i khoang 1 triéu bénh nhan & Nhat Ban va ti 1é mac bénh ca doi
12 tir 3% dén 4%, va u6c tinh hang chuc nghin ngudi phét trién ching dong kinh mdi
nam. Khoang 70% trong s cdc bénh nhan nay c6 thé kiém soat con co giat ctia ho
bing cac thube chéng dong kinh hién hanh va tiép tuc thuc hién viéc nay trong cudc
séng hang ngay ctia ho ma khéng gip vén dé gi, nhung 30% bénh nhan bi dong kinh
con lai khong thé kiém soat théa dang con co giat cta ho, va lo ling ring con co giat
c¢6 thé x4y ra ma khong c6 canh bao. Hau hét cac thudc chéng dong kinh hién nay
nhdm d& binh thudong héa s mét can bang kich thich/trc ché & hoat tinh than kinh bang
cach kim ham sy qué kich thich va su dong bd héa qua mic ctia hoat tinh noron,
nhung lidu lugng & trén liéu lugng t61 wu ¢ thé 1am méat can bang hoat tinh noron, va
gay ra su rbi loan chirc ning van dong va co giat dong kinh.

[0003]

PTL 1 bdc 16 hop chét c6 pyrimidin trong ciu tric cia né 1lam hop chét dé str dung
trong viéc diéu tri va dang tuong ty cia bénh hodc tinh trang bénh doi hoi chét diéu
bién ctia kénh Kv3.1 va/hodic Kv3.2, bao gdm chiing dong kinh.

PTL 2 va 3 boc 16 hop chit c6 khung pyrimidin 1am chdt @c ché kynurenin-3-

monooxygenaza dé diéu tri tinh trang thoai hoa than kinh bao gdm chimg ddng kinh.
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PTL 4 bdc 16 hop chét uraxin lam hop chét thé hién tac dong chdng ddng kinh.

Tuy nhién, khong hop chét nao c6 clu tric ¢ chira cacbon & vi tri 5 ctia pyrimidin lién
két v6i nito & vi tri 1 cua khung uraxin duge boc 16 hodc duge goi y trong tai li€u sang
ché bat ky.

Danh Muc Vién Dan

Tai Liéu Sang Ché

[0004]

[PTL 1] WO 2011/069951

[PTL 2] WO 2013/016488

[PTL 3] WO 2011/091153

[PTL 4] WO 2004/009559

Bén Chét K§ Thuat Ciia Sang Ché

[0005]

Muc dich ciia sang ché 1a @& xuit hop chat pyrimidin méi hodc mudi cta ching hiru
dung dé diéu tri, ngan ngra va/hodc chin doan co gist va dang tuong ty trong bénh
gdm c¢6 co giat dong kinh hodc co gidt khong y thire, ciing v6i viée st dung 1am thude
cho chung.

Muc dich khéc ciia sang ché 1a d& xudt thubc c6 phd diéu tri rong so voi cac thudc
chéng dong kinh hién nay, nhd d6 sy can bang ca su kich thich/trc ché noron c6 thé
dugc duy tri ngay ca & lidu lrong ma kim ham hoan toan co gidt dong kinh.

[0006]

Két qua ctia nghién ctu toan dién nhim giai quyét cac vAn dé néu trén 13, cac tac gia
sang ché di thanh cong trong viéc tbng hop hop chét pyrimidin méi c6 phé diéu tri
rdng so voi cac thudc chéng dong kinh hién nay. Sang ché dugc hoan thanh dya trén
cac phat hién nay.

[0007]

Tt 13, sang ché bao gdbm céac phuong 4n sau day.
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[1] Hop chét duoc thé hién bing Cong thirc [I]:

' N
L—@\ 0
NI /U\
N NH
(Ra)q (Rz )rn/ \\/—‘@& )n
o 1)

trong do vong A 1a phenyl, naphtyl hodc pyridyl;

Ri 12 alkyl bac thép;

R; 14 -O-alkyl béc thép;

R3 14 halogen, alkynyl bac thip, alkyl bac thdp duoc thé tiry ¥ bang halogen, -O-
alkyl béc thap dugc thé tuy ¥ bang doteri hodc halogen, -S-alkyl bac thip duoc thé tiy
y bang halogen, phenyl, pentaflothio, -CN, -O-benzyl hodc -Si-mono-, di- hoac tri-
alkyl bac thap trong d6 di hodc tri c6 thé 1a alkyl giéng nhau hodc khic nhau;

L 1a lién két, alkylen bac thap, -O- hodc -S-;

mdi trong s6 m va n bang 0 hoic 1;

q bang 0, 1 hodc 2, va khi q bang 2, mdi R3 ddc 14p thé hién phan tir thé gidng

nhau hodc khac nhau; va

———— {hé hién lién két don hoge lién két doi,
hodic mudi ciia ching.

[2] Hop chit hodc mubi cta ching theo muc [1], trong d6

vong A 1a phenyl,

L1a-O-,va

n bang 0.

[3] Hop chét hodc mudi ctia chung theo muc [1] hodc [2], trong d6 m bang 0.

[4] Hop chét hodc mubi ctia ching theo muc bat ky trong s6 cac muc tir [1]
dén [3], trong d6 Rs 12 halogen, alkynyl béc thip, alkyl bac thép hodc -S-alkyl bic thap

duoc thé tiy y bang halogen.
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[5] Hop chét hodc mudi cia ching theo muc bét ky trong s6 cac muc tir [1]

dén [4], trong d6

(RS )q

1a phenyl, monohalophenyl, dihalophenyl, mono-alkynylphenyl bac thap hozic mono-
alkylphenyl bac thap hoic phenyl dugc thé bang mot halogen va mdt nhom alkyl béc
thip.
[6] Hop chit dugc chon tir nhom gbm c6 cic hop chét sau day:
F
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hodc mudi ctia ching.

[71 Dugc pham c6 chtra hop chét hodc mudi cta ching theo muc bét ky
trong sd cac muc tr [1] dén [6] 1am thanh phan hoat tinh va chit mang hoic t4 dugc
dugc dung.

[8]  Tac nhan tri liéu, ngdn ngra va/hodc chén doan dbi véi co giat trong
bénh gdm c¢6 co giat dong kinh hodc co giat khong y thirc (bao gbm co giat khang da
thudc, co gist khang tri, co giét triéu ching cAp tinh, co giat do sbt va trang thai dong
kinh lién tuc), c6 chia hop chit hoic mubi cta chung theo muc bAt ky trong sb cac
muc tir [1] &n [6].

[9] T4c nhan tri liéu, ngan nglra va/hodc chin doéan theo muc [8], trong d6
co giat dong kinh duge chon tir co gidt khoi phét cuc bo (con goi 1a co giat tung phan)
vé6i su khoi phat van dong (bao gém hanh ddng méy moc, con mét truong lyc, con co
gidt, co thét, co giat do ting dong, con giat co va con co ciing) va su khai phat khong
van dong (bao gbm co giat than kinh tu chu, co giat ngung hanh vi, con co giat nhén
thirc, con co gidt cam xuc va con co giat gidc quan), va con co giat-co cing tr cuc bo
dén hai bén (su toan thé héa thir phét ctia co gidt timg phén); co giat khéi phat toan thé
héa bao gdm co giat van dong (bao gbm con co gidt-co cing, con co giat, con co cing,
con giét co, con co gidt-co cirmg-giat co, con mét truong luc-gidt co, con mét truong
luc va co thit) va co giat khong van dong (bao gbm con co giat véng y thirc dién hinh,
con co giat vang y thirc khong dién hinh, con co giat ving y thirc gidt co va con giat co
mi mét); va co giat c6 sy khai phat chua biét bao gém co giat van dong (bao gbm con
co gidt-co cirng va co thét) va co giat khong van dong (bao gbm co giat ngung hanh vi).

[10] Téac nhén tri liéu, ngdn ngra va/hodc chin doan theo muc [8], trong d6
bénh gdm cb co giat dong kinh hodc co giat khong y thirc duogc chon tir hoi ching

Dravet, hoi chimg Lennox-Gastaut, hoi ching West (dong kinh gat d4u), hoi chimg

_7-
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Ohtahara, hoi chimg Doose, hoi chung Landau-Kleffner, hdi chimg Rasmussen, hoi
chimg Aicardi, hoi ching Panayiotopoulos, hdi ching Kojewnikow, hoi chimg
Tassinari, hoi ching Geschwind, hdi ching co giat-liét nra nguoi-dong kinh, dong
kinh thuy thai dwong trong, dong kinh ¢6 nguyén nhan cAu trac/chuyén héa (ddng kinh
sau dot quy, dong kinh do chén thuong, dong kinh do nhiém khuén, dong kinh két hop
v6i rdi loan mach méu ndo, dong kinh két hop véi khdi u ndo, dong kinh Kkét hop véi
bénh thodi hoa thin kinh, dong kinh két hop véi réi loan ty mién, v.v.), va di tht bam
sinh, bat thudng trao ddi chit bAm sinh (vi du nhu, bénh phenylketon niéu, bénh ty thé,
bénh lysosom, hdi chimg Sturge-Weber, v.v.) va b4t thudong di truyén bim sinh (hoi
chimg Rett, hoi chimg Angelman, hdi chimg 5p, hoi chimg 4p, hoi chimg Down, v.v.),
V.V..

[11] Duogc phdm tri lidu, ngdn ngira va/hodc chin doan ddi véi co giat trong
bénh gdm c6 co giat dong kinh hodc co gidt khong y thire (bao gbm co giat khang da
thubc, co giat khang tri, co giat triéu chimg cAp tinh, co giat do s6t va trang thai dong
kinh lién tuc), c6 chira hop chét hodc mubi ctia ching theo muc bat ky trong sb céc
muc tir [1] dén [6] 1am thanh phan hoat tinh.

[12] Dugc phdm theo muc [11], trong d6 co gidt dong kinh duge chon tir co
gidt khoi phat cuc bd (con goi 1a co giét tung ph?m) véi su khoi phat van dong (bao
gdm hanh dong mdy moc, con mét truong luc, con co giét, co thit, co giat do ting
dong, con giat co va con co cimg) va su khéi phat khong vén dong (bao gdm co giat
than kinh tu chd, co giat ngung hanh vi, con co giat nhan thirc, con co gidt cam xuc va
con co giat gidc quan), va con co gidt-co cing tr cuc bd dén hai bén (su toan thé hoa
thir phat cda co giat tung phan); co giat khéi phat toan thé héa bao gdm co giat van
dong (bao gdbm con co gidt-co cimg, con co gidt, con co cling, con giét co, con co giat-
co cung-giat co, con mét truong luc-giat co, con mét truong luc va co that) va co giat
khong véan dong (bao gdm con co git véng y thirc dién hinh, con co giat véng y thic

khéng dién hinh, con co gidt vang y thirc gidt co va con gidt co mi mat); va co giat co
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su khoi phat chua biét bao gdm co giat van dong (bao gbm con co gidt-co cing va co
thét) va co giat khong van dong (bao gbm co gidt ngung hanh vi).

[13] Dugec pham theo muc [11], trong d6 bénh gbm c6 co giat dong kinh hodc
co giat khong y thitc duge chon tir hoi chimg Dravet, h¢i chimg Lennox-Gastaut, hoi
chiing West (dong kinh gt déu), hoi ching Ohtahara, hdi chimg Doose, hdi chimg
Landau-Kleffner, hoéi ching Rasmussen, hdi ching Aicardi, hoi ching
Panayiotopoulos, hdi chiing Kojewnikow, hdi ching Tassinari, h¢i ching Geschwind,
hoi chung co gidt-liét nira ngudi-dong kinh, dong kinh thuy thai dwong trong, dong
kinh ¢6 nguyén nhén cu truc/chuyén hoa (dong kinh sau dot quy, dong kinh do chén
thwong, dong kinh do nhiém khuén, dong kinh két hop véi r6i loan mach méau ndo,
dong kinh két hop v6i khéi u nfo, dong kinh két hop véi bénh thoai hoa than kinh,
dong kinh két hop véi r6i loan ty mién, v.v.), va di tat bdm sinh, bit thudng trao ddi
chit bAm sinh (vi du nhu, bénh phenylketon niéu, bénh ty thé, bénh lysosom, hoi
ching Sturge-Weber, v.v.) va bét thuong di truyén bdm sinh (hoi chung Rett, hoi
chimg Angelman, hoi chimg 5p, hoi chimg 4p, hdi chimg Down, v.v.), v.v..

[14] Hop chét hoic mudi cta chiing theo muc bét ky trong s6 cac muc tir [1]
dén [6] dé su dung trong viéc diéu tri, ngan ngua va/hodc chan doan co giat trong bénh
gbm c6 co giat dong kinh hodc co giat khong y thirc (bao gbm co giat khéng da thude,
co giat khang tri, co giat triéu ching cép tinh, co git do sbt va trang thai dong kinh
lién tuc).

[15] Hop chit hoic mudi cta ching theo muc [14], trong d6 co gidt dong
kinh dugc chon tir co giat khoi phét cuc bd (con goi 1a co giat tung phﬁn) voi su khéi
phat van dong (bao gém hanh ddng may moc, con mét trwong lyc, con co giat, co thét,
co gidt do ting dong, con giat co va con co clng) va sy khdi phat khong van dong
(bao gbdm co giat than kinh tu chu, co giat ngung hanh vi, con co giat nhan thuc, con
co gidt cdm xdc va con co gidt gidc quan), va con co gidt-co cung tir cuc bd dén hai

bén (su toan thé hoa thir phét cla co giat ting phén); co giat khéi phat toan thé hoa
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bao gbm co giat vin dong (bao gbm con co gidt-co climg, con co giat, tonicco giat, con
gidt co, con co giat-co cing-giat co, con mét truong luc-giat co, con mét truong luc va
co thét) va co giat khong van dong (bao gdm con co giat véng v thirc dién hinh, con co
gidt ving y thirc khong dién hinh, con co gidt ving y thirc gidt co va con giat co mi
mit); va co giat c6 sy khoi phat chua biét bao gdm co giat van dong (bao gdm con co
gidt-co cing va co thét) va co giat khdng van dong (bao gdm co gidt ngung hanh vi).
[16] Hop chét hodc mubi cta chung theo muyc [14], trong d6 bénh gdm c6 con
co giat dong kinh hodc co gidt khong y thirc dugc chon tir hdi ching Dravet, hoi chung
Lennox-Gastaut, hoi chirng West (dong kinh gat d4u), hoi chting Ohtahara, hoi ching
Doose, hoi chimg Landau-Kleffner, hi ching Rasmussen, hoi chirmg Aicardi, hoi
chimg Panayiotopoulos, hdi chimg Kojewnikow, hdi chimng Tassinari, hdi ching
Geschwind, hdi chimg co gidt-liét nira ngudi-dong kinh, dong kinh thuy thai duong
trong, dong kinh c6 nguyén nhan cAu truc/chuyén héa (dong kinh sau dot quy, dong
kinh do chin thuong, dong kinh do nhiém khuin, déng kinh két hop vdi rdi loan mach
méu niio, dong kinh két hop v6i khéi u ndo, dong kinh két hop v6i bénh thoai hoa than
kinh, dong kinh két hop véi r6i loan ty mién, v.v.), va di tat bAm sinh, bat thuong trao
d8i chét bAm sinh (vi du nhw, bénh phenylketon niéu, bénh ty thé, bénh lysosom, hoi
ching Sturge-Weber, v.v.) va bt thuong di truyén bim sinh (hdi ching Rett, hoi
ching Angelman, hdi chung 5p, hdi chimg 4p, hoi chung Down, V.V.), V.V..
[0008]
Hop chit va mubi ctia chiing theo sang ché c6 hiéu qua cao dé didu tri, ngan nglra
va/hodc chin doan bénh va dang tuong tu gdm c¢6 con co gidt dong kinh, co gidt khong
y thirc hodc dang twong tu. Ngoai ra, hop chét va mubi cia chiing theo sang ché c6 dic
tinh t6t dé st dung lam thanh phan hoat tinh trong duoc pham, va vi du nhu c6 dic
tinh t6t ching han nhu it tac dung phy, kha nang dung chiu, do dn dinh (d6 6n dinh luu
trit, 6 On dinh chuyén héa, v.v.) va dang tuong tu. Ngoai ra, hop chit va mudi cua

chung theo sang ché c6 phd diéu tri rong so voi cac thudc chéng dong kinh hién nay.

-10-
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M5 Ta Cac Phwong An Thyce Hién Sang Ché

[0009]

Céc cum tir va thudt ngit dung trong ban moé ta nay dwgce giai thich chi tiét dudi day.
"Alkyl bac thép" 6 thé 14 C1.6 alkyl mach thing hodc mach nhanh, va cac vi du cu thé
bao gdbm metyl, etyl, propyl, isopropyl, butyl, isobutyl, sec-butyl, tert-butyl, pentyl,
isopentyl, neopentyl, hexyl, isohexyl, 3-metylpentyl va dang tuong tu.

Alkyl béc thip c6 nguyén tir doteri dugc thé cho tr 1 dén 3 nguyén tit hydro cling
duogc bao gdm.

[0010]

"Halogen" 1a flo, clo, brom hodc iot, va flo, clo hoic iot duoc uu tién. Flo hodc clo
duoc uu tién hon.

[0011]

"Alkynyl bac thip" c6 thé 1a Ca- alkynyl mach thing hodc mach nhéanh, va cac vi du
cu thé bao gom etynyl, (1- hodc 2-)propynyl, 1-metyl-(1- hodc 2-)propynyl, 1-etyl-(1-
hodc 2-)propynyl, (1-, 2- hodc 3-)butynyl, (1-, 2-, 3- hodc 4-)pentynyl, (1-, 2-, 3-, 4-
hodc 5-)hexynyl va dang tuong tu.

[0012]

Vi du vé "alkyl bac thip dugc thé ty y bang halogen" bao gdm C1.6 alkyl mach thing
hodc mach nhanh dugc thé tuy y béng tr 1 dén 4 halogen, va céc vi du cu thé bao gém
metyl, etyl, n-propyl, isopropyl, n-butyl, isobutyl, tert-butyl, sec-butyl, n-pentyl,
isopentyl, neopentyl, n-hexyl, isohexyl, 3-metylpentyl, flometyl, clometyl,
bromometyl, iodometyl, diflometyl, diclometyl, dibromometyl, triflometyl, triclometyl,
2-floetyl, 2-cloetyl, 2,2,2-trifloetyl, 2,2,2-tricloetyl, 1,1,2,2-tetrafuoroetyl, 3-clopropyl,
2,3-diclopropyl, 4.4,4-triclobutyl, 4-flobutyl, 5-clopentyl, 3-clo-2-metylpropyl, 5-
bromohexyl, 5,6-dibromohexyl va dang twong tu.

[0013]

Vi du vé& "alkylen bac thép" bao gdm Ci.¢ alkylen mach thing hoic mach nhénh, va

-11-
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céc vi du cu thé bao gdm metylen, etylen, 1-metyletylen, 2-metyletylen, trimetylen, 2-
metyltrimetylen, 2,2-dimetyltrimetylen, 1-metyltrimetylen, metylmetylen, etylmetylen,
dimetylmetylen, tetrametylen, pentametylen, hexametylen va dang tuong tu.

[0014]

Mbi nhém duge xac dinh trong ban mo ta nay co thé duoc lién két mot cach thich hop
v6i nhom khac thong qua ciu ndi ching han nhu -O-, -CO-, -COO-, -S-, -SO-, -SO»-, -
Si-, -O-CO- hodc dang tuong tu.

[0015]

Céc phan tit thé khac nhau trong hop chét duge thé hién bing Cong Thitc Chung [I]
theo sang ché (dudi day goi 12 "hop chét [I] theo séng ché ") dugc giai thich dudi day.
[0016]

Vong A trong hop chét [1] theo sang ché 1a phenyl, naphtyl hodc pyridyl, va t6t hon 13
phenyl.

[0017]

Ry trong hop chét [I] theo sang ché 1a alkyl bc thp, va tot hon 1a Ci.6 alkyl, hodc t6t
hon nita 1a metyl hodc etyl.

[0018]

R, trong hop chét [I] theo sang ché 1a -O-alky! bac thp, va ot hon 1a -O-Ci. alkyl,
hogc tét hon nita 1a metoxy.

[0019]

R; trong hop chét [I] theo sang ché 14 halogen, alkynyl bac thép, alkyl bac thap dugc
thé tiy y bang halogen, -O-alkyl bac thap duoc thé tiy y bang doteri hodc halogen, -S-
alkyl bac thdp duoc thé tuy y bang halogen, phenyl, pentaflothio, -CN, -O-benzyl hodc
_Si-mono-, di- hodc tri-alkyl bac thép trong d6 di hodc tri ¢6 thé 1a alkyl gidng nhau
hodc khdc nhau, va tét hon 1a halogen, alkynyl bac thdp, alkyl bac thdp hoic
triflometylthio, hodc t5t hon nita 12 flo, clo, etynyl, metyl hodc triflometylthio, hodc tbt

hon nita 12 flo, etynyl hodc metyl.
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[0020]
L trong hop chét [I] theo sdng ché 12 lién két, alkylen bc thap, -O- hodc -S-, va t6t hon
Ia lién két hodc -O-, hodc tot hon nfta 1 -O-.
[0021]
n trong hop chét [I] theo sang ché bang 0 hoic 1, va t6t hon 14 bang 0.
m trong hop chét [I] theo sang ché bang 0 hoic 1, va t6t hon 13 bang 0.
q trong hop chét [I] theo sang ché bang 0, 1 hogc 2, va khi q bang 2, mdi R3 doc lap
th& hién phén tir thé gibng nhau hodc khac nhau. Tét hon 12 q bang 1 hodc 2, va t6t hon
nita I3 q bang 1.
[0022]
hon 12 lién két don.
[0023]
Trong hop chét [T] theo sang ché, céc lya chon va cac phuong 4n dugc uu tién d6i voi
céc phan tir thé néu trén nhu dugc thé hién bao gdm tat ca cac dang két hop ctia cic
dang nay mién 1a ching 14 céc dang két hop khéng mau thuan.
[0024]
Céc phuong an dugc vu tién cia hop chit [1] theo sang ché dugc néu dudi day.
(1) Céchop chét trong d6 vong A trong Cong thirc [I] 1 phenyl, va L 1a -O-.
(2)  Céc hop chit trong d6 R trong Céng thire [I] 1a -O-alkyl bac thap.
(3) Céc hop chét trong d6 Rs trong Cong thuc [I] 12 halogen, alkynyl bac
thép, alkyl bac thap hoac -S-alkyl bac thip duoc thé tily y bang halogen.
[0025]
Céc phuong an dugc uu tién hon cua hop chét [I] dugc néu dudi day.
(1) Cac hop chit trong d6 vong A trong Cong thire [I] 1a phenyl, L 1a -O- van
bang 0.

(2) Céachop chét trong d6 R, trong Cong thirc [I] 18 metoxy.
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(3) Céchgp chét trong d6 Rs trong Cong thirc [I] 13 halogen hogc alkyl béc
thap.
[0026]
Cac phuong an dugc uvu tién hon nita cta hop chét [I] duoc néu duéi day.

(1) Céc hop chét trong d6 L trong Cong thuc [I] 1a -O-, mdi m va n bing 0,

va

(R3 )q

13 phenyl, flophenyl, diflophenyl, clophenyl, bromophenyl, etynylphenyl, metylphenyl,
triflometylthio hogc phenyl dugc thé metyl va flo.

[0027]

Trong sang ché, ngoai ra, hop chét duoc chon tir nhém gdm c6 cac hop chét sau day

hodc mudi cia ching dugc vu tién.
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[0028]

Trong ban md ta nay, cac lya chon va cic phuong an dugc uu tién d6i véi cac dic
diém khac nhau ctia hop chét, phuong phap va dugc pham theo sang ché nhu dugc thé
hién bao gdm tét ca cac dang két hop c6 thé c6 cia céc lya chon va cic phuong 4n
duoc wu tién dbi véi céc dic diém khac nhau nay mién la ching 1a cac dang két hop
khong mau thuan.

[0029]

Phuong phdp san xudt hop chét [I] theo sang ché duoc giai thich dudi day. Hop chit
[I] theo sang ché c6 thé duogc san xudt dua trén phuwong phap san xuét vi du nhu duge
mo ta dudi diy. Phuong phap san xuit dugc md ta dudi diy 1a cac vi dy, va phuong
phép san xuét hop chét [I] khong bi gi6i han & do.

[0030]
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Trong cong thirc phan tmg duéi déy, khi thuc hién phan ing alkyl hoa, phan tng thuy
phan, phan Ung amin hoa, phan Umg este hoa, phan Ung amit hoa phan ung ete hoa,
phan Ung thé va nhan, phan @mg cong, phan tng oxy héa, phan tng khir hodc dang
tuong tu, ban than cdc phan ing nay duoc thuc hién bing c4c phuong phap da biét. Vi
du vé& cic phuong phép nay bao gdbm phuong phap dugc md ta trong tai liGu
Experimental Chemistry (Fifth Edition, edited by The Chemical Society of Japan,
Maruzen Co., Ltd.); Organic Functional Group Preparations Second Edition,
Academic Press, Inc., 1989; Comprehensive Organic Transformations, VCH
Publishers, Inc., 1989; va P.G.M. Wuts and T.W. Greene, Greene's Protective Groups
in Organic Synthesis (Fourth Edition, 2006) va dang tuong tu.

[0031]

Cong Thirc Phan Ung 1

OH

%

_N /W L N 0

L | o} N | /U\

(Rs )q NS R ) NN
2 \ Rz )

(R2 )m HéiLuu  HbiLuu (Re Jo k/&o

(Trong cong thire nay, tht ca cac ky hiéu nhu duge xac dinh & trén.)

[0032]

Hop chét [Ia] dugc bao gbm trong hop chét [I] theo sang ché c6 thé dugc san xut
bang phan tmg dugc thé hién bing Cong Thirc Phén Ung 1 & trén. Cu thé 13, hop chat
[I1I] (axit acrylic) dugc bd sung bang cach cong 1,4 vao nhém amino cua hop chét [I1],
va sau d6 nhém amino cla san phim dugc bién ddi bang ure thanh dan xuit ure, ma
sau d6 c6 thé dugc khép vong (amit hoa ndi phan tir) 8 tao ra hop chit [Ia].

[0033]

"Dung mdi" dung trong phdn g nay co thé 1a dung mdi bit ky ma bét hoat trong

phan tmg nay, va vi du vé chung bao gdém nudc, ete (ching han nhu dioxan,
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tetrahydrofuran, dietyl ete, 1,2-dimetoxyetan, dietylen glycol dimetyl ete hodc etylen
glycol dimetyl ete), halohydrocacbon (ching han nhu metylen clorua, cloroform, 1,2-
dicloetan hoiic cacbon tetraclorua), hydrocacbon thom (ching han nhu benzen, toluen
hodc xylen), rugu béic thép (chéng han nhu metanol, etanol hodc isopropanol) va dung
moi phan cuc (ching han nhu N,N-dimetylformamit (DMF), N-metylpyrolidin (NMP),
dimetyl sulfoxit (DMSO), axit hexametylphosphoric triamit hodc axetonitril). Mot
trong cac dung moi nay mot minh hodc hdn hop ctia hai hodc hon hai loai c6 thé dugc
str dung.

[0034]

"Axit" dung trong phan ing nay vi du nhu co6 thé 13 axit vo co, axit hitu co hodc dang
twong tu. Vi du vé "axit v co" bao gf“)m axit clohydric, axit sulfuric, axit nitric, axit
hydrobromic va axit phosphoric. Vi du vé "axit hitu co" bao gdm axit axetic, axit
trifloaxetic, axit oxalic, axit phthalic, axit fumaric, axit tartaric, axit maleic, axit xitric,
axit sucxinic, axit metansulfonic, axit p-toluensulfonic va axit 10-camphorsulfonic.
[0035]

Céc didu kién phan tmg khac (nhiét do phan tng, thoi gian phén ng, v.v.) c6 thé duoc
chon mot cach thich hop dua trén phan tmg cong 1,4 va phan mg amit hoa da biét.
[0036]

Cong Thirc Phan Ung 2

@—L1H+ N/\J\ /U\ . Q\}Lr‘]/

(Rs )q R2m L (Ry)n R
- KAO <z)m M(Rnn

Dung Mbi
vl [1b)

(Trong cong thirc nay, X 1a nhém doi chuyén, L1 13 -O-, -S- hodc alkylen béc thip, va
céc ky hiéu khac nhu duge xac dinh & trén.)
[0037]

Hop chét [Ib] dugc bao gdm trong hop chét [I] theo sang ché c6 thd dwoc san xut
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bing phan tng dugc thé hién bing Coéng Thirc Phan Ung 2. Cu thé 13, nhém doi
chuyén X ctia hop chit [V] duoc phan ly, va duoc thay thé bang hop chét [IV] dé tao
ra hop chét [Ib].

[0038]

Vi dy vé "nhom doi chuyén" ding trong phan ung & trén bao gdm halogen, Ci.is
alkansulfonyl, alkansulfonyloxy béc thdp, arenesulfonyloxy, aralkylsulfonyloxy,
perhalometansulfonyloxy, sulfonio, toluensulfoxy va dang tuong tu. Vi du vé nhém
doi chuyén dugc wu tién trong phan Gng bao gdm halogen.

[0039]

Vi du vé "halogen" & trén bao gém flo, clo, brom va iot.

[0040]

Vi du v& "Ci.s alkansulfonyl" bao gbm Ci.1g alkansulfonyl mach thing hodc mach
nhénh, va céc vi du cu thé bao gdm metansulfonyl, 1-propansulfonyl, 2-propansulfonyl,
butansulfonyl, xyclohexanulfonyl, dodecansulfonyl, octadecansulfonyl va dang tuong
tu.

[0041]

Vi du vé "alkansulfonyloxy bac thip" bao gbm C1.6 alkansulfonyloxy mach thang hoic
mach nhanh, va cédc vi du cu thé bao gdm metansulfonyloxy, etansulfonyloxy, 1-
propansulfonyloxy, 2-propansulfonyloxy, 1-butansulfonyloxy, 3-butansulfonyloxy, 1-
pentansulfonyloxy, 1-hexansulfonyloxy va dang tuong tu.

[0042]

Vi du v& "arenesulfonyloxy" bao gbm naphtalensulfonyloxy va benzensulfonyloxy, ma
¢6 thé co tir 1 dén 3 phén tr thé duge chon tir nhém gém c6 cac nhém halogen, nitro,
C1-6 alkoxy mach thing hodc mach nhanh va Ci.s alkyl mach thing hodc mach nhanh
trén vong phenyl. Céc vi du cu thé vé "benzensulfonyloxy ma c6 th c6 phén tir thé"
bao gdbm benzensulfonyloxy, 4-metylbenzensulfonyloxy, 2-metylbenzensulfonyloxy,

4-nitrobenzensulfonyloxy, 4-metoxybenzensulfonyloxy, 2-nitrobenzensulfonyloxy, 3-
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clobenzensulfonyloxy va dang tuwong tw. Céac vi du cu thé vé "naphtalensulfonyloxy"
bao gdm a-naphtalensulfonyloxy, B-naphtalensulfonyloxy va dang tuong ty.

[0043]

Vi du vé "aralkansulfonyloxy" bao gdm Ci.6 alkansulfonyloxy mach thing hodc mach
nhanh duoc thé naphtyl va Ci. alkansulfonyloxy mach thing hodc mach nhanh duoc
thé phenyl ma c6 thé ¢6 tir 1 dén 3 phan ttr thé dugc chon tir nhom gbm c6 halogen,
nitro, C1-¢ alkoxy mach thing hodc mach nhanh va Ci. alkyl mach thing hodc mach
nhéanh trén vong phenyl. Céc vi du cu thé v& "alkansulfonyloxy dugc thé phenyl" bao
gdm phenylmetansulfonyloxy, 2-phenyletansulfonyloxy, 4-phenylbutansulfonyloxy, 4-
tolylmetansulfonyloxy, 2-tolylmetansulfonyloxy, (4-nitrophenyl)metansulfonyloxy,
(4-metoxyphenyl)metansulfonyloxy, (3-clophenyl)metansulfonyloxy va dang tuong tu.
Vi du v& "alkansulfonyloxy dugc thé naphtyl" bao gbm a-naphtylmetansulfonyloxy, B-
naphtylmetansulfonyloxy va dang tuong tu.

[0044]

Vi du cu thé v& nhom "perhaloalkansulfonyloxy" 1a triflometansulfonyloxy.

[0045]

Cic vi du cu thé vé& "sulfonio" bao gébm dimetylsulfonio, dietylsulfonio,
dipropylsulfonio, di(2-xyanoetyl)sulfonio, di(2-nitroetyl)sulfonio, di-
(aminoetyl)sulfonio, di(2-metylaminoetyl)sulfonio, di-(2-dimetylaminoetyl)sulfonio,
di-(2-hydroxyetyl)sulfonio, di-(3-hydroxypropyl)sulfonio, di-(2-metoxyetyl)sulfonio,
di-(2-carbamoyletyl)sulfonio, di-(2-carboxyetyl)sulfonio, di-(2-
metoxycarbonyletyl)sulfonio, diphenylsulfonio va dang twong tu.

[0046]

"Dung mdi" dung trong phan (g nay co thé 1a dung moi bét ky ma bét hoat trong
phan ung, va vi du vé chiing bao gdbm nuéc, ete (ching han nhu dioxan,
tetrahydrofuran, dietyl ete, 1,2-dimetoxyetan, dietylen glycol dimetyl ete va etylen

glycol dimetyl ete), halohydrocacbon (ching han nhu metylen clorua, cloroform, 1,2-
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dicloetan va cacbon tetraclorua), hydrocacbon thom (ching han nhu benzen, toluen va
xylen), ruou bac thip (ching han nhu metanol, etanol va isopropanol) va dung moi
phén cuc (chdng han nhu N,N-dimetylformamit (DMF), N-metylpyrolidin (NMP),
dimety! sulfoxit (DMSO), axit hexametylphosphoric triamit va axetonitril). Mot trong
cac dung mdi ndy mdt minh hodc hdn hop cta hai hodc hon hai loai ¢o thé dugc st
dung.

[0047]

"Bazo" dung trong phan ung ndy vi du nhu ¢ thé 12 bazo vd co, bazo hitu co hodc
dang twong ty. Vi du vé "bazo vb co" bao gdbm kim loai kiém hydroxit (ching han nhu
natri hydroxit va kali hydroxit), kim loai kiém thd hydroxit (chdng han nhu magie
hydroxit va canxi hydroxit), kim loai kidm cacbonat (ching han nhu natri cacbonat va
kali cacbonat), kim loai kidm thd cacbonat (ching han nhu magie cacbonat va canxi
cacbonat), mudi kim loai kidm bicacbonat (ching han nhu natri bicacbonat va kali
bicacbonat) va dang tuong tw. Vi du vé "bazo hitu co" bao gbém trialkylamin (ching
han nhu trimetylamin va trietylamin), picolin, va 1,5-diazabixyclo[4.3.0]non-5-en, 1,4-
diazabixyclo[2.2.2]octan, 1,8-diazabixyclo[S.4.0Jundec-7-en va dang tuong tu. |
[0048]

Céc didu kién phan ung khéc (nhiét do phan tng, thoi gian phan ung, v.v.) ¢6 thé duge
xé4c dinh mot cach thich hop dya trén phan tng wa nhén da biét.

[0049]

Trong mdi phan Gng trong cdng thirc phén Umg ¢ trén, san pham phén tng c6 thé duoc
st dung trong phan Ung tiép theo & dang dung dich phan tng hodc dudi dang san
phim tho, nhung né ciing c6 thé duoc phan lap tur hdn hop phén Gng bing phuong
phéap binh thuong va dé dang dugc tinh ché bang k¥ thuat tach binh thuong. Vi duy vé
k§ thuat tach binh thuong bao gOm tai két tinh, chung cit va sic ky.

[0050]

Hop chét nguyén ligu tho bét dau, hop chét trung gian va hop chét muc tiéu trong mdi
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bude néu trén va ban than hop chat [T] theo sang ché ddu bao gbm chét ddng phan hinh
hoc, chét déng phén Iap thé, chit ddng phan quang hoc va chit hd bién. Cac chét dong
phéan tuong g ¢o thé dugc tach bang phuong phép phan gidi quang hoc thong thudng.
Ching cling co thé dugc san xudt tir hop chét nguyén liéu thd c6 hoat tinh quang hoc
thich hop.

[0051]

Hop chét [I] theo sang ché c6 thé dugc san xuét bang phuong phap tbng hop dugc thé
hién trong cong thic phan g néu trén, hodc bang phwong phap tuong tu.

[0052]

Trir khi phwong phép san xudt cu thé dugc chi ra, hop chét nguyén liéu tho dung trong
viée san xuét hop chét [I] theo sang ché c6 thé 1a hop chit thuong mai, hodc c6 thé
duoc san xuét bang cac phuong phap da biét hodc phwong phép tuong tu.

[0053]

Hop chét nguyén liéu thd bét diu va hop chit muc tiéu trong mdi bude & trén c6 thé
duoc st dung & dang mudi thich hop. Vi du vé céc mubi nay bao gdbm mudi twong tu
nhu mudi duoc néu lam vi du cia mudi ctia hop chit [I] theo séng ché dudi day.

[0054]

Khi hop chéit thu duge trong mdi budc hodc san phdm thwong mai 1a hop chét tu do,
ching ¢6 thé dugc bién ddi thanh mubi muc tiéu bang cic phuong phap da biét. Khi
hop chét thu dugc trong mdi budc hodc san phim thwong mai 1a mudi, ching c6 thé
duoc bién dbi thanh dang tu do hodc thanh mudi muc tiéu khéac bing cic phuong phép
da biét.

[0055]

Hop chét [I] theo sang ché cling bao gdm cic phuong 4n ma 1a mudi dugc dung, va
trong mot sb truong hop hop chit ciing ¢6 thé tao thanh mubi cdng axit hodc mudi véi
bazo tuy thudc vao loai phan tir thé. Vi du vé "axit" & day bao gdm axit v0 co ching

han nhu axit clohydric, axit hydrobromic, axit nitric, axit sulfuric va axit phosphoric;
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va axit hitu co chéng han nhu axit metansulfonic, axit p-toluensulfonic, axit axetic,
axit xitric, axit tartaric, axit maleic, axit fumaric, axit malic, axit lactic va dang tuong
tw. Vi du v& "bazo" bao gbm bazo vo co ching han nhu natri hydroxit, kali hydroxit,
canxi hydroxit, natri cacbonat, kali cacbonat, natri bicacbonat va kali bicacbonat; bazo
hitu co ching han nhu metylamin, dietylamin, trimetylamin, trietylamin, etanolamin,
dietanolamin, trietanolamin, etylendiamin, tris(hydroxymetyl)metylamin,
dixyclohexylamin, N,N'-dibenzyletylendiamin, guanidin, pyridin, picolin va cholin; va
mudi amoni va dang twong ty. Hop chit ciing c6 thé tao thanh mudi véi axit amin
ching han nhu lysin, arginin, axit aspartic, axit glutamic hodc dang tuong tu.

[0056]

Sang ché ciing bao ham cac hydrat, solvat va dang da hinh tinh thé khac nhau ctia hop
chét [I] va mudi ctia ching.

[0057]

Hop chét [I] theo sdng ché ciing bao gdm hop chét trong d6 mot hodc nhiéu nguyén tir
dong vi da duoc thé cho mot hodc nhidu nguyén tir. Vi du vé nguyén tir ddng vi bao
gdm doteri CH), triti CH), 1*C, N, '*0 va dang tuong tu.

[0058]

Hop chét [I] theo sang ché bao gdm tién duoc chit dugc dung. Vi du vé phan tir thé
ma c6 thé duge cai bién dé tao ra tién dugc chét bao gdm céc nhém chirc phan tmg
chéng han nhu -OH, -COOH, amino va dang tuong tu. Cac nhom cai bién cua céc
nhém chtc ndy dugc chon mdt cach thich hop tir "cac phan tir thé" trong ban mo ta
nay.

[0059]

Hop chét [I] hoic mudi cta ching theo sdng ché c6 thé & dang ddng tinh thé hoic
mubi ddng tinh thé dugc dung. Pdng tinh thé hoic mudi dong tinh thé & ddy c6 nghia
1a chét két tinh tao thanh & nhiét do trong phong cia hai hogc hon hai chét rin doc 14p

mdi chét rdn c6 tinh chéit vt 1y khac nhau (chang han nhu cau tric, diem néng chay,
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nhiét dung hgp va dang tuong tu). Pong tinh thé va mudi ddng tinh thé c6 thé duoc
san xuit mot cach thich hop bing phuong phap ddng két tinh da duge biét r5.
[0060]
Hop chit [I] va mubi ciia chiing theo sang ché ¢6 hiéu qua tdt trong viéc diéu tri, ngin
nglra va/hodc chan doén co giét trong bénh gbm c6 con co gidt dong kinh hodc co giat
khong y thtrc. Thudt ngir con co giat dong kinh c6 thé 4p dung cho loai co giét bét ky
duoc phan loai dudi day: co giat khoi phat cuc bo (con goi la co giat timg phan) véi su
khéi phat van dong (bao gbém hanh dong mdy moc, con mét truong luc, con co giat, co
that, co gidt do ting ddng, con giat co va con co cing) va su khoi phat khong véan dong
(bao gdm co giit than kinh tu chu, co giat ngung hanh vi, con co giat nhén thirc, con
co giat cAm xUc va con co gidt gidc quan), va con co giat-co cung tir cuc b6 dén hai
bén (su toan thé hoa thir phét cta co giat ting phan); co giat khéi phat toan thé hoa
bao gdm co giat van dong (bao gbm con co gidt-co clng, con co gidt, con co ciing, con
git co, con co gidt-co cing-giat co, con mét truong luc-giat co, con mét truong luc va
co thit) va co giat khong van dong (bao gbm con co giat vang y thirc dién hinh, con co
giat véng y thirc khong dién hinh, con co giat véng y thirc gidt co va con giat co mi
mit); va co giat c6 sy khoi phat chua biét bao gdm co gidt van dong (bao gdm con co
gidt-co cliing va co thét) va co giat khong van dong (bao gdm co git ngung hanh vi).
Vi du vé& bénh gdm c6 con co giat dong kinh hodc co gidt khong y thirc bao gbm
hoi chimg Dravet, hoi ching Lennox-Gastaut, hdi chung West (dong kinh gét dﬁu),
hoi ching Ohtahara, hoi chimg Doose, hoi chimg Landau-Kleffner, hoi ching
Rasmussen, hoi ching Aicardi, hdi chimg Panayiotopoulos, héi ching Kojewnikow,
hoi chimg Tassinari, hoi chimg Geschwind, hdi ching co git-liét nira nguoi-dong
kinh, déng kinh thuy thai duwong trong, dong kinh c6 nguyén nhan chu trac/chuyén héa
(ddng kinh sau dot quy, dong kinh do chin thuong, dong kinh do nhiém khuén, dong
kinh két hop véi r6i loan mach mau néo, dong kinh két hop véi khdi u ndo, dong kinh

két hop v6i bénh thoai hoa thin kinh, dong kinh két hop v6i rdi loan tw mién, v.v.), va
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di tat bam sinh, bét thuong trao ddi chat bAm sinh (vi du nhu, bénh phenylketon niéu,
bénh ty thé, bénh lysosom, hdi chimg Sturge-Weber, v.v.) va bét thuong di truyén bim
sinh (hoi chimg Rett, hoi chimg Angelman, hoi chimg Sp, hoi chirng 4p, hoi chung
Down, v.v.).

Hop chét [I] hodc mubi ctia chung theo sdng ché ciing hitu hiéu trong viéc diéu tri,
ngdn nglra va/hodc chin doén co giat khang da thudc, co giat khang tri, co giat triéu
chimng cép tinh, co giat do s6t va trang thai dong kinh lién tuc. Trong séng ché, co giat
khang da thubc va co gidt khang tri dugc dinh nghfa 1a co gidt ma khong thé kiém soét
dwoc bai vi mdt hodc hai hodc hon hai thude chéng dong kinh khong hitu hi¢u hodic 6
hiéu qua khong da hodc dang tuong ty, bét ké loai con co giat dong kinh nhu dugc mo
ta & trén.

Ngoai ra, hop chat [I] va mubi cua ching theo séng ché c6 dic tinh tot dé st dung lam
thanh ph?m hoat tinh trong duogc phém, va vi du nhu ¢é déc tinh tdt chéng han nhu it
tdc dung phy, kha nang dung chiu, dd n dinh (46 6n dinh lru trit, do 4n dinh chuyén
hoa, v.v.) va dang tuong ty. Cac nhém hop chét nay theo sang ché ciing c6 hiéu qua
nhu tidc nhan phong ngura va/hodc tri li€u chbng lai con co giat dong kinh khang tri
trong d6 viéc tri li€u bing thudc thong thuong khong thanh cong.

[0061]

Tiép theo, ché pham thube (dudi day con goi 1a "duge phim") chira hop chét [I] hodc
mudi ctia chiing theo séng ché 1am thanh phan hoat tinh dugc giai thich.

[0062]

Ché pham thude thu duge bang cach tao ché phim hop chét [I] hodc mudi cta ching
theo sang ché & dang ché phim thudc thong thuong, va dugc diéu ché bang cach st
dung hop chét [I] hodc mudi ctia chiing theo séng ché va chit mang dugc dung. Vi du
v& chdt mang bao gbm chét pha lodng hodc ta4 dugc thuong duge st dung ching han
nhu chét don, chét tao khdi, chét gén két, chit lam Am, chét phan tan, chit hoat dong

bé mat, chit lam tron va dang tuong tuy.
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[0063]

Ché phém thube nay co thé duoc chon tir cac dang khac nhau theo muc dich tri li€u, va
vi du v& chung bao gém vién nén, vién tron, bdt, dich 16ng, huyén phu, nhil tuong, hat,
vién nang, thudc dan, dung dich tiém (dich léng, huyén pht, v.v.) va dang tuong tu.
[0064]

Pham vi rong cla céac chit mang da biét ¢6 thé duge st dung khi tao khudn ché phdm
& dang vién nén, va vi du vé chung bao gom ta dugc ching han nhu lactoza; chét gén
két ching han nhu polyvinylpyrolidon; chét phan tan chang han nhu tinh bjt; chét hd
trg hip thu ching han nhu natri lauryl sulfat; chét lam A4m ching han nhu glyxerin va
tinh bot; chét hép thu chéng han nhu axit silixic keo; va chét 1am tron ch‘fmg han nhu
magie stearat, polyetylen glycol va dang tuong tu.

[0065]

Ngoai ra, khi cin vién nén c6 thé duoc tao ra thanh vién nén vdi 16p phi thong thuong,
ching han nhu vi du nhu vién nén phi dudng, vién nén phu gelatin, vién nén dugc phu
tan trong rudt, vién nén dugc pht mang, vién nén 16p kép hodc vién nén da 16p.

[0066]

Pham vi rdng cla cac chit mang da biét c6 thé dugc st dung khi tao khudn ché phdm
& dang vién tron, va vi du vé ching bao gdm t& dugc ching han nhu glucoza; chit gin
két chdng han nhu bdt gdm arabic; va chét phan tan chéng han nhu laminaran va dang
tuong tu.

[0067]

Pham vi rdng cua chét pha lodng da biét c6 thé duoc sir dung khi tao thanh ché phdm
duéi dang dich 16ng, nhil twong hodc huyén phu, va vi du vé ching bao gdm nuéc va
dangtuongtu.Cécchéthéatmlvécécchétd@nthéngthudngcﬁngcéthéduqcbao
gém, cling nhu 1a chét tao mau, chéit bao quén, chét thom, chét tao vi, chét 1am ngot va
cac thude khac va dang tuong tu khi can.

[0068]
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Pham vi rOng cda cac chit mang da biét c6 thé duoc st dung khi tao thanh ché phém
duédi dang thudc dan, va vi du vé ching bao gém bo cacao va dang tuong tu.

[0069]

Khi ché phim 12 dung dich tiém, dich long, nhii trong hodic huyén phu tt hon 1a duge
tiét truing, va cling t5t hon 12 déng truong véi mau. Luong cla natri clorua da dé diéu
ché dung dich tiém déng truong c6 thé dugc bao gdm trong dung dich tiém, va thude
khéc, chit 1am diu hodc dang twong tu cling c6 thé duoc bao gém.

[0070]

Luong cta hgp chét [I] hodc mubi cia ching ma duoc chira trong ché phdm thudec
khéng bi gidi han cu thé va c6 thé dugc chon mdt cach thich hop tir pham vi r0ng,
nhung thuodng 13 hop chét [I] hodc mudi clia chung theo sang ché tét hon 13 duoc chta
v6i lugng nam trong khoang tir 1% dén 70% ctia ché phdm thude.

[0071]

Phuong phép dung ché phim thudc theo sang ché khong bi gidi han cu thé, va no co
thd dugc dung bang phuong phap phi hop voi dang lidu lugng, tudi va gi6i tinh cia
bénh nhén, bénh trang va tinh trang khac. Vi du nhu, n6 ¢6 thé dugc dung qua dudng
miéng néu né & dang vién nén, vién tron, dich long, huyén phu, nhil twong, hat hodc
vién nang. Néu n6 1a dung dich tiém, no6 c6 thé duoc dung trong tinh mach mét minh
hodc trong hdn hop véi dich thay thé thong thudong chang han nhu glucoza hogc axit
amin, hodic néu khong thi n6 c6 thé dugc ding duéi dang ban thén né trong co, trong
da, dudi da hodc trong mang bung khi can. Trong trudng hop cua thudc dan, né co thé
duogc dung trong truc trang.

[0072]

Lidu lugng cta ché pham thudc c6 thé duge chon theo phuong phép st dung, tudi va
giéi tinh ctia bénh nhén, mirc d6 nghiém trong cua bénh va tinh trang khéic, nhung
thuong 13 tir 0,01 dén 100 mg hodc 5t hon 1a tir 0,1 dén 50 mg cho mdi 1 kg khbi

luong co thé co thé dugc dung cho mdi ngay trong mot hodc nhiéu 1an dung.
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[0073]

Liéu luong nay bi 4nh hudng bdi cac didu kién khac nhau, va trong mot sd trudng hop
lidu luong dudi khoang gia tri néu trén co thé 1a du, trong khi trong céc trudng hop
khac lidu luong & trén khoang gid tri néu trén c6 thé 1a cén thiét.

[0074]

Hop chét [I] hodc mudi ctia ching theo sang ché c6 thé duogc st dung két hop véi cac
t4c nhén diu tri hodc ngin ngira khéc nhau @i v6i bénh ma hop chét [I] duge cho 1a
hitu hiéu déi v6i n6. Viée st dung két hop nay c6 thé 1a bing cach ding dong thoi,
hoic theo cach khéc bing cach dung riéng r&, lién tuc hodc v6i khodng céch thich hop
& gitta. Cac ché phim ma dugc dung ddng thoi c6 thé duge tao ché phim riéng r& hoic
két hop.

[0075]
fDuqcphénlch&ahqpchétH]hoécrnuéicﬂachﬁngtheoséngchécﬁngvéich&nnang
Vﬁﬂm@ctédugcduchungqucdéxuétbéinﬁ%phuongéncﬁaséngché

[0076]

Phuong an khéc d& xudt tac nhan tri liéu, ngin ngtra va/hodc chin doan ddi véi co giat
trong bénh gdm c6 con co gidt dong kinh hodc co giat khong y thirc (bao gdm co giét
khang da thude, co giat khéng tri, co giat triéu chimg cép tinh, co git do sdt va trang
thai dong kinh lién tuc), chta hop chit [I] hoic mudi cia chung theo sang ché cung
v6i chat mang va/hodc ta duge duge dung.

[0077]

Phuong én khéc nira dé xuét dugc phdm tri liéu, ngdn ngira va/hodc chén doan db6i véi
co giat trong bénh gbm c6 con co gidt dong kinh hodc co giat khdng y thire (bao gbém
wgﬁﬂm@g&mmﬁgcogﬁmmmﬁmcogﬁuﬁuwmgc&mmmcog&doﬁhm
trang thai dong kinh lién tuc), chira hop chét [I] hodc mudi cia ching theo sang ché
cling v6i chit mang va/hogc ta duge duge dung

[0078]
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Vi du khac nita mé ta phuong phap dé diéu tri, ngan ngira va/hodc chin dodn co giét
trong bénh gdm c6 con co giat dong kinh hodc co giat khdng y thic (bao gdm co giat
khéng da thude, co giat khéng tri, co giat triéu chiing cAp tinh, co giat do sdt va trang
thai dong kinh lién tuc), ma c6 chtra bude dung cho nguoi can chung luong hitu hiéu
cta hop chét [I] hodc mudi cua chiing theo sdng ché.

[0079]

Phuong 4n khac nita dé xuét hop chét [I] hodc mudi cta ching theo sang ché dé su
dung trong viéc diéu tri, ngin nglra va/hodc chan doén co git trong bénh gdm c6 con
co giat dong kinh hodc co giat khong y thic (bao gbm co giat khang da thude, co giat
khang tri, co giat triéu chung cp tinh, co giat do sbt va trang thai dong kinh lién tuc).
[0080]

Vi du khac nita m6 ta viéc sit dung hop chit [I] hoic mubi ctia ching theo sang ché dé
san xuat thudc dé diéu tri, ngan nglra va’hodc chin doan co giat trong bénh gém co
con co giat ddng kinh hodc co giat khong y thic (bao gdm co giat khang da thude, co
giat khang tri, co giat triéu chirng cp tinh, co giat do sbt va trang thai dong kinh lién
tuc).

Vi du thwe hién sang ché

[0081]

Sang ché dwoc giai thich chi tiét hon dudi day thong qua cadc Vi Dy Thir Nghiém, Vi
Du Tham Khao va Vi Du duéi ddy, nhung ching khong lam gidi han sang ché, va
ching c6 thé dugc thay ddi dén mtrc @6 ma ching khong 1&ch ra khéi pham vi cla
sang ché.

Céc chit viét tit sau ddy dugc dung trong Phan mo ta nay:

REX: Vi Du Tham Khéo s6

EX: ViDu s6

STR: Cong thirc cdu tao (trong cong thic nay, ky higu "Bét dbi xtmg" chi ra cAu hinh

tuyét doi cda cau truc)
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RProp: Phuong phép san xuét (con sb chi ra rang hop chit dugc san xuét bing
cach st dung nguyén liéu thd twong tGng theo cing cdch nhu hop chét vi du tham khao
6 s d6 1am sb ca vi du tham khao)

Prop: Phuong phép san xuét (con sd chi ra rang hop chét duoc san xuét bang cach sir
dung nguyén liéu thd tvong tmg theo cung cach nhu hop chét vi du c6 sb d6 lam sd
cua vi du)

Dit liéu: Dit liéu tinh chét vat Iy (NMR1: 3 (phﬁn triéu) trong 'H-NMR trong
dimetylsulfoxit-de; NMR2: 6 (phan triéu) trong 'H-NMR trong CDCls)

Ph:  Phenyl

9-BBN: 9-Borabixyclo[3.3.1]nonan

CDI: 1,1'-Carbonyldiimidazol

DBU: 1,8-Diazabixyclo[5.4.0]-7-undexen

DIBOC: Di-t-butyl dicacbonat

WSC: 3-Etyl-1-(3-dimetylaminopropyl)carbodiimit

DEAD: Dietylazodicarboxylat

DPPA: Diphenylphosphoryl azit

HOBt: 1-Hydroxybenzotriazol

NCS: N-Closucxinimit

DCC: Dixyclohexylcarbodiimit

DHP: 3,4-bihydro-2H-pyran

DMAP: 4-(Pimetylamino)pyridin

7ZCl: Benzyl cloroformat

PPTS: Pyridini p-toluensulfonat

MCPBA:  Axit m-cloperbenzoic

BBr3: Bo tribromua

n-BuLi: n-Butyl lithi

NaH: Natri hydrua
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DIPEA: Diisopropyletylamin
KOtBu: Kali t-butoxit

LDA: Lithi diisopropylamit
LHMDS:  Lithi hexametyldisilazit
NaOtBu: Natri t-butoxit
DIBAL: Diisobutyl nhom hydrua
LAH: Lithi nhom hydrua

NaBHa: Natri borohydrua
Pd/C: Paladi trén cacbon

AcOEt: Etyl axetat

DCE: 1,2-bicloetan

DCM: Diclometan

DMA: N,N-Dimetylaxetamit
DME: Pimetoxyetan

DMF: N,N-Bimetylformamit
DMSO: Dimetylsulfoxit
Et,O: Dietyl ete

MeOH: Metanol

EtOH: Etanol

Hexan: n-Hexan

IPA: 2-Propanol

IPE: Diisopropyl ete

MeCN: Axetonitril

MEK: 2-Butanon

NMP: N-Metylpyrolidon

PEG: Polyetylen glycol

TEA: Trietylamin
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TFA: Axit trifloaxetic

THF: Tetrahydrofuran
AcOH: Axit axetic
HCl: Axit clohydric

KOH: Kali hydroxit

LiOH: Lithi hydroxit

NaOH: Natri hydroxit
K5POu: Trikali photphat
Cs2CO0s: Xesi cacbonat
K2COs: Kali cacbonat
KHCOs: Kali bicacbonat
NaHCOs3:  Natri bicacbonat

AcONa: Natri axetat

Trong cac vi du dudi ddy, "nhiét do trong phong" thudng la chi nhiét d6 nim
trong khoang tir khoang 10°C dén khoang 35°C. Ti 1& dugc chi ra d6i voi dung moi
hén hop 13 ti 1¢ thé tich trir khi c6 chi din khéc. Ti 1¢ phan tram chi % theo khéi lugng
trir khi ¢6 chi dan khéc.

Phé 'H-NMR (cong hudng tir nhan proton) duogc do bing bién ddi Fourier kiéu
NMR (st dung thiét bi bét ky trong sb Bruker AVANCE 300 (300 MHz), Bruker
AVANCE 500 (500 MHz), Bruker AVANCE III 400 (400 MHz) hodc Bruker
AVANCE III 500 (500 MHz).

Khi gel co ban duge md ta dbi voi sic ky cot silicagel, silicagel lién két
aminopropylsilan duoc sir dung.

Cu hinh tuyét déi cia hop cht dugc x4c dinh bing da biét phwong phép phan
tich cAu trac tinh thé tia X (vi du nhu, Shigeru Oba va Shigenobu Yano, "Basic Course

for Chemists 12, X-ray Crystal Structure Analysis" (First Edition, 1999)), hodc duoc
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w6c tinh tr quy tic theo kinh nghiém cua sy epoxy hoa khong d6i xtng Shi
(Waldemar Adam, Rainer T. Fell, Chantu R. Saha-Moller and Cong-Gui Zhao :
Tetrahedron: Asymmetry 1998, 9, 397-401. Yuanming Zhu, Yong Tu, Hongwu Yu,
Yian Shi :Tetrahedron Lett. 1988, 29, 2437-2440).

[Vi du tham khéo]

[0082]

Vi Du Tham Khéo 1

5-Nitro-2-phenoxypyrimidin

O N
NJNOZ

Tao huyén phu phenol (6,61 ml) va K2COs (12,99 g) trong DMF (80 ml), bd sung 2-
clo-5-nitropyrimidin (10 g), va khudy hdn hop qua dém & nhiét do trong phong. B6
sung nuGc vao dung dich phan Ung, va rua chét rén thu duoc bing nudc dé thu duge
hop chit muc tiéu (6,55 g).

NMR2: 7,17-7,24(2H, m), 7,31-7,39(1H, m), 7,45-7,53(2H, m), 9,33(2H, s).

[0083]

Vi Du Tham Khéo 2

2-Phenoxypyrimidin-5-amin

O N
NJ\NHZ

Tao huyén phil 5-nitro-2-phenoxypyrimidin (7,45 g) va Pd/C 10% trong nudc 50% (3
g) trong EtOH (100 ml), va khudy trong thoi gian 16 gio ¢ nhiét do trong phong dudi

khi hydro. Loc dung dich qua Xelit, ¢d dich loc, va rua chét rén thu dugc bing IPE dé
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thu duge hop chét muc tidu (4,73 g).

NMR2: 3,50(2H, br. s), 7,13-7,24(3H, m), 7,35-7,45(2H, m), 8,07(2H, s).
[0084]

Vi Du Tham Khéo 3

2-(2-Flophenoxy)-5-nitropyrimidin

F.'
O._N
Lt
>~ "NO,

Tao huyén phii o-flophenol (6,71 ml) va K2COs (12,99 g) trong DMF (100 ml), sau do6
bd sung 2-clo-5-nitropyrimidin (10 g) va khudy trong thoi gian 8 gio & nhiét do trong
phong. Bé sung nude vao dung dich phan Gng, va rira chit rin thu duoc bing nuée dé
thu duge hop chat muc tidu (13,67 g).

NMR2: 7,20-7,38(4H, m), 9,33(2H, s).

[0085]

Vi Du Tham Khéao 4

2-(Z-Flophenoxy)pyrimidin-5-amin

F
O._N
Tl
>~ "NH,

Tao huyén phu 2-(2-flophenoxy)-5-nitropyrimidin (13,67 g) va Pd/C 10% trong nudgce
50% (3 g) trong EtOH (130 ml), va khudy trong thoi gian 1 gitr & nhiét do trong phong
dué6i khi hydro. Loc dung dich qua Xelit, c6 dich loc, va rira chét rén thu dugc béng

IPE dé thu duoc hop chit muc tiéu (8,25 g).
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NMR2: 3,51(2H, br. s), 7,13-7,30(4H, m), 8,05(2H, s).
[0086]
Vi Du Tham Khéo 5

2-(3-Flophenoxy)-5-nitropyrimidin

N
NO,

Tao huyén phit m-flophenol (5,45 ml) va KoCOs (10,40 g) trong DMF (80 ml), bd
sung 2-clo-5-nitropyrimidin (8 g), va khudy hdn hop qua dém & nhiét do trong phong.
B6 sung nuéc vao phan cin, sau d6 chiét bang AcOEt, va 16p hitu co dugc tach ra,
duoc rira bang nuéc va nude mudi bio hoa, 1am kho bing natri sulfat, va cd dé thu
duoc hop chit muc tidu (8,63 g).
NMR2: 6,93-7,12(3H, m), 7,38-7,48(1H, m), 9,34(2H, s).
[0087]
ViDu Tham Khéo 6

2-(3-Flophenoxy)pyrimidin-5-amin

F OY N
|
N &
NH.
Tao huyén phu 2-(3-flophenoxy)-5-nitropyrimidin (8,65 g) va Pd/C 10% trong nudgce
50% (3 g) trong EtOH (100 ml), va khudy trong thoi gian 16 gid & nhiét do trong
phong dudi khi hydro. Loc dung dich qua Xelit, va ¢6 dich loc dé thu duoc san pham
tho. Tinh ché san phim thd bang sic ky long diu ché 4p suét trung binh (DMC/AcOEt
=10:1—1:1), va sau 4o rua chét rén thu duoc bing hexan d8 thu duoc hop chit muc

tieu (3,77 2).
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NMR2: 3,55(2H, br. s), 6,86-7,00(3H, m), 7,30-7,39(1H, m), 8,08(2H, s).
[0088]

Vi Du Tham Khao 7
1-[2-(Metylthio)pyrimidin-5-yl]pyrimidin-2,4(1H,3H)-dion

S._N
RS
~" "N” "NH
MO

Tao huyén phtt hdn hop cia 5-bromo-2-(metylthio)pyrimidin (2,77 g), uraxin (2,27 g),
ddng iodua (0,257 g), axit picolinic (0,33 g) va KsPO4 (5,73 g) trong DMSO (30 ml),
va khudy qua dém & nhiét do 150°C duéi khi nito. Bé sung dung dich axit xitric trong
nuéc vao dung dich phan tng, sau do chiét bang AcOEt. Lép hitu co dugc tich ra,
duoc rira bang nude va nudc mubdi bio hoa, lam khd bang natri sulfat va co dé thu
duoc san pham tho. Tinh ché san phdm thd bing sic ky léng diéu ché 4p suét trung
binh (Hexan:AcOEt = 10:1—0:1) dé thu duoc hop chit muc tiéu (577 mg). NMR1:
2,56(3H, s), 5,77(1H, d, J=7,9Hz), 7,80(1H, d, J=7,9Hz), 8,76(2H, s), 11,62(1H, br. s).
[0089]

Vi Du Tham Khéo 8

2-(Podexylthio)-5-nitropyrimidin

_S__N
HosC 12 \F\J
Ns o,

Hoa tan dodexylmercaptan (24,77 ml) trong DMF (150 ml) va lam lanh xudng 0°C, bd
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sung NaH 60% (4,14 g) va khudy trong thoi gian 10 phut, va bb sung 2-clo-5-
nitropyrimidin (15 g) vao hdn hop, sau d6 khudy trong thoi gian 1 gio ¢ nhiét do 0°C.
B6 sung nudc vao dung dich phan tmg, va rira chit rin thu dugc bing nude dé thu
dugc hop chit muc tiéu (26,01 g).

NMR2: 0,88(3H, t, J=7,0Hz), 1,18-1,38(16H, m), 1,38-1,50(2H, m), 1,64-1,76(2H, m),
3,23(2H, t, =7,5Hz), 9,23(2H, s).

[0090]

ViDu Tham Khéo 9

2-(Podexylthio)pyrimidin-5-amin

_S__N
Ha5C13 \["J\
NS N,

Hoa tan 2-(dodexylthio)-5-nitropyrimidin (26,01 g) trong EtOH (250 ml), bd sung
amoni clorua (25,6 g) trong nudc dung dich (100 ml) va bot kém (52,2 g), va khudy
hdn hop dudi dong hdi luu trong thoi gian 5 gio. B6 sung AcOEt vao dung dich phan
ng va khudy qua dém, sau d6 loc dung dich qua Xelit, va c6 dich loc. Bb sung nuéc
vao phén cin, sau d6 chiét bing AcOEt. Lép hitu co dugc tach ra, dugc rira bang nudc
va nuéc mudi bdo hoa, 1am khod béng natri sulfat, va c6 dé thu dugc san phém tho.
Tinh ché san pham thd bang sic ky 16ng didu ché 4p suat trung binh (Hexan:AcOEt =
4:1—1:1), va rira bang hexan dé thu duoc hop chit muc tiéu (20,17 g).

NMR2: 0,88(3H, t, J=7,0Hz), 1,15-1,40(16H, m), 1,40-1,51(2H, m), 1,62-1,81(2H, m),
3,10(2H, t, J=7,4Hz), 3,49(2H, br. 5), 8,08(2H, s).

[0091]

Vi Du Tham Khéo 10

1-[2-(Dodexylthio)pyrimidin-5-yl1]-5 ,6-dihydropyrimidin-2,4(1H,3H)-dion
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_S__N
HpsC 13 Y’\J\ ji
Nx N~ NH
K/go

Hoa tan 2-(dodexylthio)pyrimidin-5-amin (11 g) trong toluen (100 ml), bd sung axit
acrylic (3,83 ml), va khudy hdn hop qua dém & nhiét do 110°C. Co dung dich phan
ing, hoa tan phén cin trong AcOH (100 ml), bb sung ure (3,35 g), va khudy hdn hop
trong thoi gian 2 ngay & nhiét o 110°C. Co6 dung dich phan tng va rira bang dung
dich natri bicacbonat bo hoa trong nudc, va loc tinh thé thu duoc ra. Hoa tan chét rin
thu duge trong dung dich hdn hgp MeOH/DCM 10%, 1am kho bang natri sulfat va loc,
va ¢0O dich lgc. Ruira chét ran thu dugc béng EtOH dé thu duoc hop chit muc tiéu (5,67
g).

NMR2: 0,88(3H, t, J=7,0Hz), 1,17-1,38(16H, m), 1,38-1,50(2H, m), 1,68-1,79(2H, m),
2,89(2H, t, J=6,7Hz), 3,14(2H, t, J=7.4Hz), 3,88(2H, t, J=6,7Hz), 7,48(1H, br. s),
8,52(2H, s).

[0092]

Vi Du Tham Khéo 11

1-[2-(]5)odexylsulfonyl)pyrimidin-5-yl]-5,6—dihydropyrimidin—2,4(1H,3H)-dion

0,0

SN

Hy5C 15 Y\J )?\
Nx N° NH
K/&O
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Tao huyén phu 1-[2-(dodexylthio)pyrimidin-5-y1]-5,6-dihydropyrimidin-2,4(1H,3H)-
dion (7,17 g) trong DCM (80 ml) va lam ngudi, sau do6 bd sung MCPBA 77% trong
nude (10,23 g), va khudy hdn hop qua dém & nhiét do trong phong. Bb sung
dimetylsulfua vao dung dich phan Ung va khudy, sau d6 bd sung dung dich natri
bicacbonat bdo hoa trong nudc va chung cht DCM ra dudi ap sudt giam. Rira chét rin
thu dugc bang nude dé thu duoc hop chét muc tiéu (7,15 g).

NMRI1: 0,85(3H, t, J=7,1Hz), 1,15-1,45(18H, m), 1,60-1,73(2H, m), 2,78(2H, t,
J=6,6Hz), 3,53-3,61(2H, m), 4,01(2H, t, J=6,6Hz), 9,08(2H, s), 10,83(1H, br. s).
[0093]

Vi Du Tham Khéo 12
1-[2-(Metylthio)pyrimidin-5-y1]-5,6-dihydropyrimidin-2,4(1H,3H)-dion

S__N
Nx NJLNH
NG

Tao huyén phu 2-(metylthio)pyrimidin-5-amin (4,61 g) trong nuéec (25 ml), bd sung
axit acrylic (4,48 ml), va khudy hdn hop trong thoi gian 2 ngay ¢ nhi¢t d6 70°C trong
khi nito. C6 dung dich phan tng, hoa tan phan cin trong AcOH (25 ml), bd sung ure
(2,94 g), va khudy hdn hop trong thoi gian 3 ngay ¢ nhiét do 90°C. C6 dung dich phan
ng, va trung hoa phan cin bing cach bd sung dung dich natri bicacbonat bdo hoa
trong nudc va chiét bang AcOEt. Lép hitu co dugce tach ra, duge ria bing nudec va
nuée mudi bio hoa, 1lam kho bing natri sulfat, va cd dé thu duogc san pham tho. Tinh
ché san pham tho bang sic ky 16ng didu ché ap suét trung binh (Hexan:AcOEt =
4:1—0:1), va rira bang EtOH d8 thu dugc hop chit muc tiéu (478 mg).

NMR2: 2,583H, s), 2,90(2H, t, J=6,7Hz), 3,89(2H, t, J=6,7Hz), 7,61(1H, br. s),
8,54(2H, s).
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[0094]
ViDu Tham Khéo 13
1-[2-(Metylsulfonyl)pyrimidin-S—yl]-5,6-dihydropyrimidin-2,4(1H,3H)-dion

Tao huyén phu 1-[2-(metylthio)pyrimidin-5-y1]-5,6-dihydropyrimidin-2,4(1H,3H)-
dion (520 mg) trong DCM (10 ml), bd sung MCPBA 77% trong nudc (1174 mg), va
khudy hdn hop qua dém & nhiét do trong phong trong khi nito. B6 sung dimetylsulfua
vao dung dich phan ung va khudy, va rira chit rin bang DCM dé thu dwoc hop chét
muc tiéu (449 mg).

NMRI: 2,78(2H, t, J=6,6Hz), 3,42(3H, s), 4,01(2H, t, J=6,6Hz), 9,08(2H, s), 10,82(1H,
br. s).

[0095]

Vi Du Tham Khéo 14

Dietyl 2-(5-nitropyrimidin-2-yl)-2-phenylmalonat
_
O O
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Tao huyén phu dietylphenyl malonat (21,64 ml) trong dung dich DMF (100 ml) va lam
lanh bing nudc da, va bd sung NaH 60% (4,02 g) va khudy trong thoi gian 30 phut,
sau d6 bd sung 2-clo-5-nitropyrimidin (8,0 g) va khudy trong thoi gian 1 gior & nhiét do
80°C. B sung nudc vao dung dich phan tng, sau d6 chiét bang AcOEt. L6p hitu co
dugec tach ra, dugc rira béng nude va nude mudi bdo hoa, 1am kho béng natri sulfat va
6 @8 thu duoc san phdm thd. Tinh ché san phdm thd bang séc ky léng didu ché ap suét
trung binh (Hexan:AcOEt = 95:5—75:25) dé thu duge hop chat muc tiéu (10,04 g).
NMR2: 1,29(6H, t, J=7,1Hz), 4,37(4H, q, I=7,1Hz), 7,31-7,40(3H, m), 7,43-7,50(2H,
m), 9,46(2H, s).

[0096]

Vi Du Tham Khéo 15

2-Benzylpyrimidin-5-amin

2

Hoa tan dietyl 2-(5-aminopyrimidin-2-yl)-2-phenylmalonat (1,13 g) trong etylen
glycol (10 ml), va bd sung dung dich NaOH trong nuéc 5 M (3,43 ml) va khudy trong
thoi gian 2 ngay ¢ nhiét do 120°C. B sung dung dich axit xitric trong nuGe dé lam
trung hoa dung dich phan tmg, sau do chiét bang AcOEt. Lép hitu co dugc tach ra,
duoc rira bé“mg nude va nude mudi bio hoa, lam kho béng natri sulfat, va co dé thu
duoc san pham thd. Tinh ché san pham thd bing sic ky léng didu ché 4p sut trung
binh (Hexan:AcOEt = 1:1—0:1) @ thu duoc hop chat muc tiéu (502 mg). NMR2:
3,59(2H, br. s), 4,18(2H, s), 7,16-7,24(1H, m), 7,26-7,35(4H, m), 8,14-8,19(2H, m).
[0097]

M&i hop chét ctia cac Vi Du Tham Khao tir 16 dén 36 dugc san xuét nhu trong Vi Dy

Tham Khao 1 va 2.
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16 dén 36 dugc thé hién trong cac Bang 1-1 va 1-2.

[Bang 1-1]
REX | Cautao D@ ligu
F NMRZ2; 7,38-7,45(LlH, m), 7,47-7,53(1H,
F O. N m), 7,58-7,65(2H,m), 9,34(2H, s).
T L
Na
NO,
F NMRZ; 3,56 (2H, brs), 17,32-7,39(1H,
F. O. N m), 7,41-7,55(3H, m), 8,07(2H, s).
17 | F hd |
Na
NH,
F._ O 0] /N NMR2; 7,10-7,25(3H, m), 7,51(1H, t,
18 F \©/ Y\J\ J=8,3Hz), 9,34(2H, s).
F Ns"no,
F__O O__N NMRZ2; 3,55 (2H, brs), 7,03-7,09(2H,
19 FX hid I m), 7,09-7,14(1K, m), 7,40(1H, &,
F Nx NH J=8,7Hz), 8,08(2H, s).
2
OY’N NMRZ; 7,12-1,22(4H, m), 9,33(2H, s).
JNORS
T
F NO,
O. _N NMR2; 3,51(2H, brs), 7,03-7,17(4H,
21 /©/ \Nf/ | m), B,06(2H, s).
F > "NH,
F NMRZ2; 6,93-7,06(2H, m), 7,22-7¢31(1lH,
33(2H, s).
O__N m), 9 ,
22 /@’ e
Nx
F NO,
F NMR2; 3,52(2H, brs), 6,85-6,99(2H,
9) N m), T422(1H, dt J=5,6Hz, 8,9Hz},
23 hd l 8,04 (2H, s).
Na
F NH,
F NMRZ; 7,02-7,12(28, m), 7,23-7,34(1H,
0 N m), 9,35(2H, s).
I OUTL
F N>~"no,
F NMR2; 3,53(2H, brs), 6,95-7,05(2H,
OYN m), 7,11-7,21(1H, m), 8,04(2H, s).
25 ~ l
[j Na
F NH,
F. O\[{"N NMR2; 6,16-6,88 (3H, m), 9,35(2H, s).
] |
26
Nx NO,
F
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[Bang 1-2]
REX | CAutao D@ ligu
E O__N WMR2; 3,59(28, brs), 6,61-6,77(3H,
- m), 8,08(2H, s).
27 N '
S NH,
F
F O_N NMRZ: 6,93-7,02 (1H, m), 7,06-1,14 (1H,
28 D/ ?\:\J\ m), 7,23-7,32(1H, m), 9,34(2H, s).
F > NO,
F O__N WMR2; 3,56(2R, brs), 6,871-6,95(1H,
29 hg ‘ m), 7,00-7,07(1H, m), 7,12-7,22(1H,
E Nx NH m), 8,06(2H, s).
2
O0_N_0O_ NMRZ; 4,00 (38, s), 1,16-1,23(24, m),
30 O WN/\I 7,28-7,36(1H, m), 7,41-7,51(24, m),
< 9,08 (2H, s). ,
NO,
O._N O\ NMR2;  3,45(2H, Dbrs),4,03(3H, s),
31 O 7,14-7,24 (3K, m), 7,34-7,43(2H, m),
Nx NH 7,69(2H, s). :
2
/\O O/\ NMRZ; 1,26(6H, t, J=7)1HZ), 3;73(2H,
brs), 4,32(4H, q, J=T7,1Hz), 7,24-
O a 7,34(34, m), 7,41-7,47(2H, m),
32 A 8,18 (28, s).
N
> NH
33 S._N_.O NMRZ:  0,85-0,91(38, m),  1,18-
HasCi3™ 7 [ ~ 1,40(16H, m), 1,40-1,51(2H, m), 1,70~
< 1,80(2H, m), 3,18(2H, t, J=7,3Hz),
N NO 1,80(2 ,18 (2 )
2 4,17(3H, s), 9,01(1H, s).
34 S__N__O NMRZ:  0,85-0.91(3H, m,  1,21-
HosCi2 ™ Y7 ™ 1,36(16H, m), 1,35-1,49(2H,m ), 1,66~
Nx NH 1,76(24, m), 3,08(2H, t, J=7.4Hz),
2 3,48(2H, brs), 4,0L(3H, s), 7,80(1H,
s).
35 S__N MMRZ:  0,84-0,91(38,  m),  1,22-
HesCiz " 77 ) @ 1,36(168, m), 1,36-1,49(2H, m), 1,69-
N AN 1,79(24, m), 2,84(2H, t, J=6,THz),
N™ "NH 312(28, t, J=7,4Hz), 3,68(2H, t,
0O K/&O J=6,7Hz), 4,03(3H, s), 7,46(1H, brs),
8,23 (1H, s) .-
36 Q\\S,/o N NMR2:  0,84-0,92(3H,  m),  1,20-
P 1,40(16H, m), 1,40-1,53(2H, m), 1,85-
HasCiz " Y7 ) @ 1,96(2H, m), 2,89(2H, t, J=6,6Hz),
Na N/U\NH 3,46-3,55(2H, m), 3,77 (2H, t,
J=6,6Hz), 4,19(3H, s), 7,52(1H, brs),
e K/go 8,61(1H, s).
[Vi dy]
[0098]
Vidul

1-(2-Phenoxypyrimidin-5-y1)-5,6-dihydropyrimidin-2,4(1H,3H)-dion
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| X
Ns N™ NH

g

Hoa tan 2-phenoxypyrimidin-5-amin (1,00 g) va axit acrylic (1,10 ml) trong toluen (10
ml), va khudy trong thoi gian 3 ngdy ¢ nhiét do 80°C. C6 dung dich phan tng, hoa tan
phin cin trong AcOH (10 ml), bd sung ure (642 mg) va gia nhiét hdn hop dén hdi Iru
trong thoi gian 2 ngay. C6 dung dich phan tng, tinh ché san pham thd bing sic ky
16ng didu ché ap sudt trung binh (AcOEt/MeOH = 1:0—9:1), va ria chét ran thu duoc
bang EtOH dé thu dugc hop chéit muc tiéu (233 mg).

NMR2: 2,90(2H, t, J=6,7Hz), 3,88(2H, t, J=6,7Hz), 7,17-7,24(2H, m), 7,26-7,33(1H,
m), 7,40-7,49(2H, m), 7,54(1H, br. s), 8,55(2H, s).

[0099]

Vidu?2

1-[2-(2-Flophenoxy)pyrimidin-5-yl]-5,6-dihydropyrimidin-2,4(1H,3H)—dion

F
N

0
Yy 9
N AN NH

"o

Hoa tan 2-(2-flophenoxy)pyrimidin-5-amin (1,00 g) va axit acrylic (0,67 ml) trong
propionitril (10 ml), va khudy trong thoi gian 2 ngay & nhiét do 110°C. C6 dung dich

phan Ung, hoa tan phan cin trong AcOH (10 ml), bd sung ure (585 mg), va gia nhiét
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hdn hop dén hdi luu qua dém. C6 dung dich phéan ng, tinh ché san phim thd bing sic
ky 16ng diéu ché 4p suét trung binh (Hexan/AcOEt = 1:1—0:1), va rira chét rin thu
dugc bang EtOH dé thu dugc hop chét muc tiéu (289 mg). NMR2: 2,90(2H, t,
J=6,7Hz), 3,89(2H, t, J=6,7Hz), 7,12-7,34(4H, m), 7,59(1H, br. s), 8,55(2H, s).

[0100]

Vidu3

1-[2-(3-Flophenoxy)pyrimidin—S-yl]-5,6-dihydropyrimidin-2,4(1H,3H)-dion

F O_ N
Y °
N*/\LN)LNH
NG

Hoa tan 2-(3-flophenoxy)pyrimidin-5-amin (500 mg) va axit acrylic (0,50 ml) trong
toluen (2,5 ml), va khudy qua dém & nhiét do 80°C. C6 dung dich phan tng, hoa tan
phin cin trong AcOH (2,5 ml), bd sung ure (293 mg), va gia nhiét hdn hop dén hdi luu
trong thoi gian 2 ngay. C6 dung dich phéan tng, tinh ché san pham tho bang sic ky
1éng diéu ché ap suét trung binh (DCM/AcOEt = 4:1—1:1), va rira chét rin thu duoc
bang IPE dé thu dugc hop chit muc tiéu (63 mg).

NMR2: 2,91(2H, t, J=6,7 Hz), 3,90(2H, t, J=6,7 Hz), 6,92-7,08(3H, m), 7,34-7,48(1H,
m), 7,58(1H, br. s), 8,57(2H, s).

[0101]

Vidu4

1-(2-Phenoxypyrimidin-5-yl)pyrimidin-2,4(1H,3H)-dion
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O\[& N 0
|

NS N A NH

N0
Tao huyén phu 1-[2-(metylthio)pyrimidin-5-yl]pyrimidin-2,4(1H,3H)-dion (440 mg)
trong DCM (10 ml), bd sung MCPBA 77% trong nudc (1002 mg), va khudy hén hop
qua dém & nhiét d§ trong phong dudi khi nito. B6 sung dimetyl sulfua vao dung dich
phéan g, sau do khudy va cd duéi dp suit giam, sau d6 hoa tan phén cin trong DMF
(4 ml), bd sung phenol (0,33 ml) va KoCOs (772 mg), va khudy hdn hop qua dém &
nhiét d6 trong phong. Sau do6 khudy né trong thoi gian 3 gio' & nhiét do 70°C. B6 sung
nuéc vao dung dich phan ung, sau do chiét bing AcOEt. Lép hitu co duoc tach ra,
dugce rira bang nudc va nude mudi bio hoa, lam kho bing natri sulfat va co dé thu
dugc san phim thd. Tinh ché san phim thod bing sic ky 1éng diéu ché 4p suit trung
binh (Hexan/AcOEt = 1:1—0:1), va rira chit rén thu dugc bang IPE va tai két tinh tir
EtOH trong nuéc dé thuvduqc hop chét muyc tiéu (270 mg).
NMR2: 5,93(1H, dd, J=2,2Hz, 8,0Hz), 7,19-7,27(3H, m), 7,27-7,35(1H, m), 7,42-
7,51(2H, m), 8,46(1H, br. s), 8,59(2H, s).
[0102]
Vi du 5 1-[2-(3-Flophenoxy )pyrimidin-5-y1]-3-metyl-5,6-dihydropyrimidin-
2,4(1H,3H)-dion

F O. _N
~" "N N

"o
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Tao huyén phu 1-[2-(3-flophenoxy)pyrimidin-5-y1]-5 ,6-dihydropyrimidin-2,4(1H,3H)-
dion (500 mg) va K2COs (343 mg) trong DMF (5 ml), bd sung metyl iodua (0,11 ml),
va khudy hdn hop trong thoi gian 1 gio ¢ nhigt do 70°C. B sung nuée vao dung dich
phan rng, sau do chiét bang AcOEt. L6p hitu co duoc tach ra, dugc rira bang nudc va
nuée mudi bio hoa, 1am khod bé‘mg natri sulfat, va co dé thu duogc hop chit muc tiéu
(197 mg).

NMR2: 2,94(2H, t, J=6,7 Hz), 3,25(3H, s), 3,83(2H, t, J=6,7 Hz), 6,92-7,08(3H, m),
7,35-7,45(1H, m), 8,55(2H, s).

[0103]

Vidu6

1-[2-(3-Flo-2-metylphenoxy)pyrimidin-5-y1]-5 ,6-dihydropyrimidin-2,4(1H,3H)-dion

O.__N

v 9

N‘\‘/\J\N)LNH
NUE

Tao huyén phu 1-[2-(dodexylsulfonyl)pyrimidin-5-y1]-5,6-dihydropyrimidin-

F

2,4(1H,3H)-dion (500 mg), 3-flo-2-metylphenol (193 mg) va K2COs3 (244 mg) trong
DMF (7 ml), khudy & nhiét do trong phong dudi khi nito, va sau d6 khudy trong thoi
gian 3 gi¢ & nhiét 4o 80°C. Bd sung nuéce vao dung dich phan tmg, va rua chét ran thu
duoc bang nudc dé thu duge hop chit muyc tiéu (143 mg).

NMR2: 2,12(3H, d, I=1,8Hz), 2,90(2H, t, J=6,7Hz), 3,89(2H, t, ]=6,7Hz), 6,93(1H, d,
J=8,2Hz), 6,95-7,03(1H, m), 7,18-7,27(1H, m), 7,61(1H, br. s), 8,55(2H, S).

[0104]

Vidu7 1-[2-(3-Etylphenoxy)pyrimidin-5-yl]-5 ,6-dihydropyrimidin-2,4(1H,3H)-

dion
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I 1
N SN NH

o

Hoa tan 1-[2-(3-etynylphenoxy)pyrimidin-5-yl]-5,6-dihydropyrimidin-2,4(1H,3H)-
dion (312 mg) trong dung dich EtOH/THF hdn hop (5/5 ml), va bd sung Pd/C 10%
trong nudce (108 mg) va khudy trong thoi gian 3 gio dudi khi hydro. Loc dung dich qua
xelit va rira b%lng AcOFEt, va c¢0 dich loc dé thu dugc san phém tho. Tinh ché san phém
thd bang sic ky long didu ché ap suét trung binh (Hexan:AcOEt = 1:1—0:1), va rira
chit rén thu dugc bang EtOH dé thu dugc hop chit muc tiéu (99 mg).

NMR2: 1,26(3H, t, J=7,6Hz), 2,69(2H, q, J=7,6Hz), 2,90(2H, t, J=6,7Hz), 3,88(2H, t,
J=6,7Hz),6,97-7,08(2H, m), 7,09-7,16(1H, m), 7,35(1H, t, J=7,8Hz), 7,60(1H, br. s),
8,54(2H, s).

[0105]

Vidu8

1-[2-(Phenylthio)pyrimidin-5-y1]-5,6-dihydropyrimidin-2,4(1H,3H)-dion

N L
N~ 'NH
l\/& O
Tao huyén  phu 1-[2-(Metylsulfonyl)pyrimidin-5-y1]-5,6-dihydropyrimidin-

2,4(1H,3H)-dion (224 mg), K2CO;3 (172 mg) va thiophenol (0,10 ml) trong DMF (5

ml), khudy & nhiét @ trong phong dudi khi nito, va sau dé khudy trong thoi gian 10
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gio & nhiét do 70°C. B& sung nudc vao phan cin, sau d6 chiét bing AcOEt. Lép hitu
co duoc tach ra, dugce rira bé‘mg nude va nude mudi bio hoa, 1am khod b%lng natri sulfat,
va ¢b d& thu duoc san phdm thd. Tinh ché san phim thd bang sdc ky 16ng diéu ché ap
sudt trung binh (Hexan:AcOEt = 1:1—0:1), va sau d6 dugc rira bing EtOH dé thu
duoc hop chit muc tiéu (47 mg).

NMR2: 2,88(2H, t, J=6,6Hz), 3,85(2H, t, J=6,6Hz), 7,40-7,50(3H, m), 7,58(1H, br. s).
7,60-7,68(2H, m), 8,50(2H, s).

[0106]

M>i hop chét ctia cac Vidu tr 9 dén 56 duogc san xudt nhu trong cac Vidu tir 1 dén 8.
Cong thitc cu tao va dit liéu Iy héa dbi voi m3i hop chét cla cac Vi du tir 9 dén 56

duoc thé hién trong cac Bang tr 2-1 dén 2-6.
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[Bang 2-1]
Vidy | Chutao D lidu
F NMR2; 2,91(2H, t, J-6,7Hz),
F O. N 3,90(2H, t, J=6,7Hz), 1,37-
F \(/ O 7,45(1H, m), 7,47-7,64 (44, m),
9 N l L 8,57(2H, s).
N° 'NH
o
FL O O__N NMRZ2; 2,91 (2H, t, J=6,6Hz),
e v 9 3,90 (2H, t, J=6,6Hz), 7,07-
10| F N N/LLNH 702234, m, 7,46(1H, €,
J=8,3Hz), 7,54 (18, brs),
. k\//kﬁj 8}57(2H, S).
O__N NMRZ;  2,91(2H, €, J=6,7Hz),
Yl 0 3,89(28, t, J=6,78z), 7,06~
1 | g N N)\NH 7,22(48, m), 7,48(1H, brs),

8,55 (2H, s).

16

J=5;932, 16/7HZ),

F NMRZ; 2,90(2H, t, J=6,7Hz),
O. N 3,90(2H, t, J=6,7Hz), 6,90~
2 0 7,02 (24, m), 7,20-7,29(1H, m),
12 | Py 7054 (18, brs) 8,55 (2H, s)
N / , brs), 8, , s).
0
E WMRZ; 2,90 (2H, t, J=6,7Hz),
O. N 3,90(2H, t, J=6,7Hz), 6,98~
Yf | 0 7,08(2H, m), 7,17-7,26(1H, m),
13 FN\ N/U\NH 7,54 (14, brs), 8,56(2H, s).
K/&O
F 0O__N NURZ; 2,92(2H, t, d=6,7Hz),
Y‘ 0 3,91(2H, t, J=6,7Hz), 6,70-
14 Ny AN 6,85(34, m), 7,56(1H, brs),
I w 8,58 (2H, s).
7 0
F. O N NMR2Z; 2,91 (24, t, J=6,7Hz),
vy 9 3,90(28, t, J=6,7Hz), 6,92-
15 | ¢ N NJ\NH 7,02(18, m), 7,04-7,14(1H, m),
7,17-7,26(1H, m),  7,56(1H,
0 brs), 8,56(2H, s).
o) WR2;  1,35(3H, d, J=6,78z),
©/ 2,63-2,73(1H, m), 3,10(1H, dd,

m), 7,17-7,25(2H, m),
7,34 (14, m), 7,41-7,52(2H,
7,61 (14, brs), 8,51(1H, s).

7,26“‘

m) ,
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[Bang 2-2]
Vidu | CAutao D@ ligu
O_N NMRZ; 0,94 (3H, t, J=7,4Hz),
Y ° 1,61-1,84 (2H, m), 2,76-2,86(1H,
17 N NJ\NH m), 3,06(1H, dd, J=6,2Hz,
L 16,8Hz),  3,72-3,82(1H, m),

7,18-7,34(3H, m), 7,41-7,50(2H,
m), 7,54(1H, brs), 8,53(2H, s).

| NMRZ; 2,85(28, t, J=6,7Hz),
O_N_O 3,69(2H, t, J=6,7Hz), 4,00(3H,
U9 s), 7,17-7,24(2H, m), 7,24-
18 Na J 7,31(1H, m), 7,37-7,50(3H, m),
"L/'iH 8,20 (1H, s).

(@)
N NMRZ; 2,88(2H, t, J=6,7Hz),
“ 0 3,90(2H, t, J=6,7Hz), 4,31(2H,
19 Ny NJLNH s), 7,20-7,40(5H, m), 7,56(1H,

L\V/L§ brs), 8,69(2H, s).

0
NURZ; 2,90(2H, t, J=6,7Hz),
3,88(2H, t, J=6.7Hz), 5,06(2H,
O OYN o s), 6,79-6,86(2H, m), 6,88-
20 N I L 6,93 (1H, m), 7,30-7446(6H, m),

SN SNH | 7554 (18, brs), 8,55(2H, s).
K/&O

0 O__N NMRZ; 2,90(2H, t, J=6;7Hz),
- gl O 3,82(3H, s),  3,88(2H, ¢,
21 Ns J J=6,7Hz), 6,73-6,87 (3H, m),
N "NH 7,34 (18, t, J=8,2Rz), 7,58(1H,

brs), 8,55(2H, s).

O N
¥y 0
22 \\[:::]/ Nx { hrﬂ\

NMR2; 2,39 (3H, s), 2,90(2H, t,
J=6,7Hz), 3,88(2H, t, J=6,7THz),
6,96-7,05(2H, m), 7,06-7,13(1H,
m), 1,32(1H, t, J=7,8Hz),
7,66 (1H, brs), 8,54(2H, s).

R_s ON
o P F O TR,

NMRZ;  2,91(2H, t, J=6;7Hz),
3,90 (28, t, J=6,7Hz), 7,33-
7,39(1H, m), 7,47-7,60(4H, m),
8,57 (2H, s).

S O_N
FrS -
24 FU\J\LK
N

NMR2; 2,91(2H, t, J=6,Hz),
3,91(2H, t, J=6,THz), 7,36~
7,52(11‘1, m), 7]50“7;60(2H, m),
7,62—7,72(2H, m), 8,58(2H, s).
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[Bang 2-3]
Vidy | Céu tao D ligu
D o o. N NMR2; 2,90(2H, t, J=6,7Az),
X ¥ 0 3,88(2H, t, J=6,7Hz), 6,72-
507D N I I 6,87(3H, m), 1,34(1H, t,
N7 "NH J=8,2Hz), 7,58 (14, brs),
LA 8,55 (2H, s).
0O
CI 0. N WRZ; 2,91(2H, t, J=6,1Hz),
\T:::]’ R jﬁ\ 3,90(2H, t, J=6,7Hz), 7,08-
26 Nx 7,14(1H, m), 7,22-7,29(2H, m),
N™ "NH 7)37(1H, t, J=8,1Hz), 7,56(1H,
K/‘QO brs), 8,56(2H, s).
N NMRZ;  2,92(2H, €, J=6,1Hz),
S ()\Tﬁhj o 3,91(2H, t, J=6,7Hz), 7,43-
7,62 (SH, m), 8,58(2H, s).
27 Na l N‘JLNH I ( r )
K/gO
N NMR2; 2,91(2H, T, J==’6,7Hz),
S ON 3,11(1H, s),  3,89(24, t,
T 9 3L6 TRzy,  7,17-7,24 (1K, m)
=Dy ’ r iy -0 ’
28 N A AN 7,32-7,35(1H, m), 1,36-7,43(2H,
NH 14 4 7
PN m), 7,63(1H, brs), 8,56(2H, s).
0]
0. N WRZ;  2,01(2H, t, J=6,7Hz),
[ Yy © 3,90(28, t, J=6,7Hz), 1,37-
20 PN L 7, 43(1H, m), 7,55-7,66(2H, m),
N N™ "NH 8,54(1H, dd, J-1,4Hz, 4,8Hz),
L\//gﬁj 8,55-8,60(3H, m).
NMRZ; 2,93 (2H, t, J=6,6Hz),
3,99(2H, t, J=6,6Hz), 7,46-
/54( o 7,54 (34, m), 71,59(1H, brs),
30 8,41-8,48(2H, m), 8,83(2H, s).
N N ’ ’
RS
0
F SN WMRZ; 2,89(2H, t, J=6,78z),
\T:::]/ hid | jﬁ\ 3,87(2H, t, J=6,7Hz), 7,10~
31 Nx 7,20(1R, m), 7,33-7,46(3H, m),
Qi\/jiﬁ 7,50 (1H, brs), 8,52(2H, s).
0
O N NMR2; 2,90(2H, t, J=6,7Hz) ,
T 0 3,89 (2H, t, J=6,THz), 7,34(1H,
Nx N’M\Nri dd, J=2,4Hz, 8,9Hz), T,43-
32 7,57(3#, m), 7,65(1H,  d,
L\/’gﬁb J=2,4Hz), 7,80-7,90(2H, m),
7,91(1H, d, J-8,9Hz), 8,56(2H,
S) .
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[Bang 2-4]
Vidu Céutao Dir liéu
O. _N NMR2; 2,91(2H, t, J=6,7Hz),
| N | o 3,92(2H, t, J=6,7Hz), 7,06-
33 ~N Nx M 7,10(1H, m), 7,25-7,29(1H, m),
N~ "NH 7,48 (14, brs), 1,80(1H, ¢,

J=1,9Hz), 8,60 (2H, s).

34

NMR2; 2,21(3H, s), 2,90(2H, t,
J=6,1Hz), 3,88(2H, €, J=6;7Hz),
7,.07-7,14(1H, m), 7,17-7,24(1H,
m), 7,24-7,34(2H, m}, 7,55 (1H,
brs), 8,54(2H, s).

35

NMR2; 2,38 (3H, s), 2,90(2H, t,
J=6,7Hz), 3,87(2H, t, J=6,7Hz),
7,05-7,12(2H, m), 7,21-7,26(2H,
m), 7,60(1H, brs), 8,54(2H, s).

36

NMR2; 2,16{3H, s), 2,34(31-1, s},
2,89(2H, t, J=6.7Hz), 3,88(2H,
t, J=6.,7Hz), 6,98 (1H, d,
J=8,1Hz), 7,03-7,13(2H, m),
7,57(1}1, brs), 8,53(2H, s).

37

TNMR2;

2,34(6H, s), 2,90(28, ¢,
J=6.7Hz), 3;88(2H, t, J=6,7Hz),
6,78-6,84 (2H, m), 6,89-6, 94 (1H,
m), 7,50(1}{, brs}, 8,54(2H, s).

38

NMRZ; 2,16(3H, s), 2,90(2H, t,
J=6,7Hz), 3;89(2H, t, J=6;7Hz),
6,82-6,95(2H, m), 7,21-7,27(1H,
m), 7,64 (1H, brs), 8,56(2H, s).

39

NMRZ; 2,90 (28, t, J=6;1Hz),
3,90 (2H, t, J=6,7Hz), 7,21-
7,31(2H, m), 7,33-7,40(1H, m),
7,47-7,56(2H, m), 8,56(2H, s).

O__N WRZ; 2,00(2H, €, J=6;78z),
hd i ] 3,89 (2H, t, J=6,7Hz), 1,11-
40 N M 7,19(2H, m), 7p37-7,43(24, m),
Cl ﬁi\/ﬂgﬁ 7,68 (14, brs), 8,55(2H, s).
O
F O. _N NMR2; 5,94 (1H, dd, J=2,2Hz,
vy 9 8,0Hz), 6,95-7,08(3H, m), 7,23-
41 Nx N’ﬂ\Nki 7,28(1H, m), 7,38-7,46(1H, m),

8,39(1H, brs), 8,61(2H, s).
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[Bang 2-5]
Vidy | C4u tao D liéu
; NMR2; 2,85(2H, €, J=6,71Hz),
F 0N _©O 3,70(2H, t, J=6.7Hz), 4,00(3H,
@T /Cl)l\ s), 6,90-7,05(3H, m), 7,33-
42 N AN NH 7,44(1H, m), 71,52(1H, brs),
PN 8,22 (1H, s).
0
1 NMRZ; 2,90(2H, t, J=6,7Hz),
3,90(2H, t, J=6,7Hz), 7,01-
O\(/Nl O 7,08(14, m), 7,21-(1H, dd,
43 N L J=1,5Hz, 8.1Hz), 7,40-7448(1H,
N” "NH m), 7,58(1H, brs), 7,80(1H, dd,
K/& J=1,5Hz, 7,9Hz), 8,56(2H, s).
0]
Br O N NMRZ ; 2,91(2H, t, J=6,7Hz),
UYI JOL 3,90(2H, t, J=6,7Hz), 7,13~
44 Na 7,19(1H, m),  7431(1H, t,
uH J=8,08z),  7,37-7,45(2H, m),
8,56 (2H, s).
O 4
NMRZ; 2,90(2H, t, J=6;THz),
O o. N 3,88(2H, t, J=6,7Hz), 7,13~
O N i 0 7,23(1H, m), 7,33-7,72(%, m),
45 8,56 (2H, s).
NI NN ! ’
N” "NH
N2
NMR2; 2,84 (2H, t, J=6,7Hz),
O 3,78(28, t, J=6,7Hz), 7,18~
7,56 (10H, m), 8,39(2H, s).
46 O OY,N o)
N
=7 N” "NH
l\/go
F NMR2: 2,85(2H, t, J=6,7Hz),
O. N 3,69(24, t, J=6,7Hz), 3,99(3H,
. YOS ,l.i s), 7,17-7,34(4H, m), 7,46(1H,
N brs), 8,20(1H, s).
N™ "NH ‘
0 K/go
O N NMR2: 2,85(2H, t, J=6;7Hz) ’
/@’ Y S ,?L 3,69(2H, t, J=6,7Hz), 4,00(3H,
N~ s), 7,06-7,20(4H, m), 7,50 (1H,
48 | N\/fﬁi brs), 8,20(1H, s). ’
O
- 0
_O_N NMR2; 2,90(2H, t, J=6,7Hz),
A ‘ 0 3,89(2H, t, J=6,7Hz), 6,94-
48 N L 7,02(2H, m), 71,64(1H, brs),
l N™ "NH 7,72-7,78 (28, m), 8,55(2H, s).
‘\/& ’ 7 1
0]
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Vidy | Cau tao

D@ liéu

PR
50| o Ns SN NH

NMRZ2; 2,91(2H, t, J=6,7Hz),
3,08 (1H,  s),  3,89(2H, ¢,
J=6,7Hz),  7,13-7,21(28, m),
7,48-7,63(3H, m), 8,56(2H, s).

I
Cl O_N_O
TRORYS
N™ "NH

NMRZ: 2,85(2H, t, J=6,7Hz),
3,69(2H, t, J=6,7Hz), 4,01(3H,
s), 7,09-7,15(1H, m), 7,22-
7,29(2H, m), 7,33-7,39(1H, m),
7,49 (1H, brs), 8,22(1H, s).

NMR2: 2,85(2H, t, J=6,7Hz),
3,70(2H, t, J=6,7Hz), 4,01(3H,
s), 6,98-7,08(24, m), 7,16-
7,25(1H, n) , 7,44 (1H, brs),
8,21 (1H, s).

F
O. _N
T
Noan
F l
O. _N__O
B
o TR,

NMR2: 2,85(2H, t, J=6,7Hz),
3,69(2R, t, J=6,7Hz), 4,00(3K,
s), 6,88-7,01(2d4, m), 7,18-
7,25(1H, w), 7,45(1H, brs),
8,20 (1H, s).

I

F O__N_O
54 T IR
X">N” "NH

NMR2 : 2,86(2H, t, J=6,7Hz),
3,70(28, ¢t, J=6,7Hz), 4,02(3H,
s), 6,70-6,85(3H, m), 7,48(1H,
brs), 8,23(1H, s) .

O__N
v 9
N NJ\NH

NMR1; 1,29(9H, s), 2,74(2H, t,
J=6,78z), 3,82(2H, t, J=6,7Hz),
6,99-7,02  (1H, m),  7,19-
7,20(1H, m), 7;28-7,30(1H, m),
7,35-7,38 (18, m), B8,64(2H, s),
10,6 (1H, s).

>Si O_N
| U TR
X" N "NH

NMR1; 0,26 (9H, s), 2,74(2H, t,
J=6, 64Hz), 3,82 (2H, t,
J=6,64Hz), 7,18-7,;21 (14, m),
7,30(1H, brd, J=2,30Hz), 7,39-
7,47 (m, 2H), 8,64 (2H, s},
10)6(1H, brs).

[Vi Dy Thtr Nghiém]
[0107]

Két qua thir nghiém duge 1y @i v6i cac hop chét dién hinh theo sang ché dugc néu

dudi day va tac dong dugc ly cta cac hop chét nay dugc gidi thich, nhung sing ché
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khong bi gidi han boi cdc vi du thir nghiém nay.

[Vi Du Thir Nghiém 1]

[0108]

M5 hinh co giat do 4m thanh M6 hinh dong vét dung trong thir nghiém nay la m6 hinh
kidu hinh dbi véi co giat ting phan (bao gbm co giat toan thé héa tht phét) va con co
gidt-co cung toan thd hoa, va c6 kha ning du doan 1am sang cao. Thir nghiém nay
duoc thuc hién theo bdo cdo ctia De Sarro va cong su (Br J Pharmacol. 1988 Feb;
93(2): 247-56. Anticonvulsant effects of some calcium entry blockers in DBA/2 mice.
De Sarro GB, Meldrum BS, Nistico G.).

Trong vi du thir nghiém nay, cac hop chit vi du duogc thé hién trong Bang 3 dudi day
dugc st dung lam hop chét thtr nghiém. Céc hop chét sau day (hop chét cta Vi du 5
ctia WO 2004/009559), ma 12 hop chit twong tu nhit khi xét dén vi tri thé, dugc st

dung lam hgp chét vi du so sanh.

Hop chét thir nghiém dugce tao huyén phti trong gém arabic/nuée chung cht 5% (khdi
luong/thé tich), va dugc dung bang cach dung cudng ép qua duong miéng cho chudt
nhit DBA/2 duc va cai (Japan SLC, Inc., 3 tudn tudi, 8 con trong mdi nhoém) & lidu
luong bing 30 mg/kg. Sau mot giv ding qua dudng miéng cua hop chét thtr nghiém,
mdi con chudt duoc dat trong dng hinh tru acrylic trong subt cao 30 cm va duong kinh
23 cm, va dé cho quen trong thoi gian 30 gifly. Sau d6, ching dugc cho tiép xtic véi

kich thich 4m thanh (12,6 kHz, 100-110 dB) trong thoi gian 1 phit hodc dén khi con
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co cing xay ra.

Dép tmg co gidt dugc danh gia bang cach sir dung thang sau déy, 0: khong co gidt, 1:
run nhe, 2: con co giat, 3: con co cing va 4: ngung ho hép. Pap tng 16n nhit dugc ghi
nhan dudi dang diém nghiém trong co giét.

Tbe do kim ham co giat d6i v&i mdi nhém ding hop chét dugc tinh theo cong thirc
dudi day.

[Math. 1]

o . Diém do co giat cia nhém dung hop chét
Ti & kim ham co giat (%) =| 1= ——— - - - P - x 100
Diém do co giat nghiém trong ctia nhom dung dung mai

Két qué dugce thé hién trén Bang 3.
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[Bang 3]
£Y Seizure suppression
rate (%)

1 100
2 100
3 100
4 100
5 100
6 89
7 88
8 100
9 94
10 86
11 } 97
12 96
13 100
14 92
15 83
16 100
18 100
21 93
22 100
23 100
24 90
25 89
26 100
28 100
30 97
31 ' 79
37 71
38 100
40 81
41 96
42 96
44 85
45 92
47 87
48 ' 96
50 82
52 93
53 83
54 93
56 82
Vi Dui So Sanh* 27>.®.<'

* Hop chét 5 clia WO 2004/009559

**10x liéu lwong (300 mg/kg) can dé dat duwoc ti 1é kim ham co
giat bang 100%.
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[Vi Du Thit Nghiém 2]

[0109]

MO hinh co giat do sbc dién 16n nhét (maximal electroshock seizure - MES)

Thir nghiém nay dugc thuc hién dé danh gia hoat tinh chéng co giat ciia hop chit. Mo
hinh chu6t nhit dung trong thit nghiém nay 1a mo6 hinh kiéu hinh cua con co git-co
ctng toan thé hoa va co git ting phan toan thé hoa thtr phat. Thir nghiém nay duoc
thuc hién theo bao cdo ctia AJ Hill va cong su (Br J Pharmacol. 2012 Dec; 167(8):
1629-42. Cannabidivarin is anticonvulsant in mouse and rat, Hill AJ, et al.).

Trong vi du thtr nghiém nay, cac hop chét ciacac Vidu 1,2,3,4,5,6,7,8,9, 10, 11,
12, 13, 14, 15, 16, 18, 21, 22, 23, 24, 25, 26, 28, 30, 31, 37, 38, 40, 41, 42, 44, 45, 47,
48, 50, 52, 53, 54 va 56 dugc sit dung lam hop chét thir nghiém.

Hop chét thtr nghiém dugc tao huyén phu trong gdm arabic/nuéc chung cht 5% (khdi
lwong/thé tich), va dugc dung bang cach dung cudng ép qua dudng migng cho chudt
nhét ICR duc (Japan SLC, Inc., tir 5 dén 6 tudn tudi, 8 con trong mdi nhém) & lidu
luong bing 30 mg/kg. Sau mot gio ding qua duong miéng cua hop chét thir nghiém,
cac con chudt nhit duge kich thich bang cach 4p dung dong dién (30 mA, 100 Hz, 0,2
gidly) qua cdc dién cuc tai bang cach sir dung thiét bi soc dign (UGO BASILE SRL).
Sau do, ti 18 bi co giat dudi thing chén sau dugc ghi nhén.

Trong thir nghiém nay, co giat dudi thing chin sau dugc gy ra & tAt ca cac con chuot
ctia nhém dung dung moi, nhung ti 1¢ cia sy kim ham co giat 1a 75% hodc 16n hon
bing hop chit vi du 1, 2, 3, 5, 8, 10, 12, 13, 14, 16, 18, 22, 26, 28, 30, 31, 38, 42, 47,
48 va 54, va ti 18 kim ham 1a 50% hodc 16n hon bang hop chat vi du 4, 6, 9, 11, 23, 41
va 45.

[Vi Du Thir Nghiém 3]

[0110]

Mb hinh pentylenetetrazol du6i da (scPTZ)

Thir nghiém nay dugc thuc hién dé danh gia hoat tinh chéng co giat ctia hop chét nhu
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trong Vi Du Thtr Nghiém 2. Khong giéng nhu kiéu hinh ctia Vi Dy Thir Nghiém 2, md
hinh dong vét ding trong thir nghiém nay 1a mo hinh kidu hinh cua co gidt vang y thtrc
toan thé va con giat co.

Trong vi du thir nghiém nay, cdc hop chdtvidul,2,3,4,5,6,7,8,9,10, 11, 12, 13,
14, 15, 16, 18, 21, 22, 23, 24, 25, 26, 28, 30, 31, 37, 38, 40, 41, 42, 44, 45, 47, 48, 52,
53, 54, va 56 duoc st dung lam hop chét thir nghiém.

Hop chét thir nghiém dugc tao huyén phu trong gdm arabic/nuéc chung cht 5% (khdi
lwgng/thé tich), va duge ding bing cach ding cudng ép qua dudng miéng cho chudt
nhét ICR duc (Japan SLC, Inc., tir 5 dén 6 tun tudi, 10 con trong mdi nhom) & lidu
lwong bang 30 mg/kg. Sau 1 gid, 85 mg/kg pentylenetetrazol hoa tan trong nude mubi
duge dung dudi da, va su xuit hién cta con co giat dugc danh gia trong thoi gian 30
phut.

Trong thtr nghiém nay, con co giat dugc gy ra ¢ tAt ca cac con chudt cia nhom ding
dung moi, nhung ti 1¢ kim ham chdng lai con co giat 1a 75% hodc 16n hon bang hop
chitvidu 1,2, 3,4, 5,11, 13, 14, 22, 23 va 28, va ti 1¢ kim ham la 50% hodc 16n hon
bing hop chét vi du 12, 26, 41, 42, 44 va 56.

[Vi Du Thir Nghi€ém 4]

[0111]

Thtr nghiém truc quay

Thir nghiém nay dugc thuc hién dé danh gia tic dung cia hop chét 1én su phéi hop véan
dong.

Hop chatvidu 1,2,3,4,5,6,7,8,9, 10, 11, 12, 13, 14, 15, 16, 18, 21, 22,23, 24, 25,
26,28, 30, 31, 37, 38, 40, 41, 42, 44, 45, 47, 48, 50, 52, 53, 54 va 56 dugc sir dung lam
hop chét thtr nghiém trong thir nghiém nay.

Chuot nhét ICR duc (Japan SLC, Inc., 5-6 tudn, 8 con trong mdi nhém) duoc huén
luyén dé vin & trén truc quay tdc @6 ¢b dinh (15 vong/phut) cia thiét bi truc quay

(Muromachi Kikai Co., Ltd.) trong thoi gian 2 phat. Hop chit thtr nghiém dugc tao
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huyén phu trong gém arabic/nudc chung cét 5% (khbi lwong/thé tich), va dugc dung
bing cach dung cudng ép qua dudng miéng & lidu luong bang 30 mg/kg. Sau 1 gioy
dung qua dudng miéng, cac con chudt nhét duoc dit lai trén truc dugc tang tde tir 4
vong/phut 1én 40 vong/phit trong 5 phut va thoi gian dén khi nga khéi tryc duge ghi
nhan trong 200 gidy. Thoi gian dén khi ngi cia nhom dung hop chét duoc tinh 13 gid
tri twong ddi twong quan véi gid tri trung binh cla thoi gian dén khi ngd trong nhoém
dung dung moi.

Trong thtr nghi€ém nay, ti 1€ cta sy roi loan chic niang van dong béng hop chit vi du 1,
2,3,4,6,7,8,9, 10, 11, 12, 13, 14, 15, 16, 18, 21, 22, 23, 24, 25, 26, 28, 30, 31, 37,
38,40, 41, 42, 44, 47, 48, 50, 52, 53, 54 va 56 12 25% hogc nho hon.

Kha Nang Ung Dung Trong Cong Nghiép

[0112]

Do d6, vi hop chét theo sang ché thé hién tac dong chdng co giat trong tat ca cac
trudng hop trong nhiéu mo hinh dong vat dung dé danh gia céc thudc chdng dong kinh,
n6 hitu dung lam thubc chbéng dong kinh véi phé diéu tri rong (hop chét dé ngan ngira
va/hoic diéu tri co giat trong bénh gdm c¢6 con co gidt dong kinh hodc co gidt khong y
thirc (bao gom co git khang da thudc, co giat khang tri, co giét triéu chimg cAp tinh,
co giat do sbt va trang thai dong kinh lién tuc)). Ngoai ra, hop chit theo sang ché hitu
dung lam hop chét chan doan déi véi bénh gdm c6 con co giat dong kinh hodc co gidt
khong y thirc (bao gbm co giat khéng da thudc, co giat khang tri, co giét triéu ching

cAp tinh, co giat do sbt va trang thai dong kinh lién tyc).
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YEU CAU BAO HQ

1. Hop chét duoc thé hién bang Cong thirc [1]:

(Rs)q

(R2)m k/*l—g& )n
o)

trong d6 vong A 1a phenyl, naphtyl hodc pyridyl;

[I]

Ri 1a Ci6 alkyl;

R» 14 -O-Ci6 alkyl;

R3 13 halogen, Ca-6 alkynyl, Ci.¢ alkyl dugc thé tuy y bang halogen, -O-Crsalkyl
duoc thé tuy y biang doteri hogc halogen, -S-Ci-6 alkyl dugc thé tuy y bang halogen,
phenyl, pentaflothio, -CN, -O-benzy! hogc -Si-mono-, di- hodc tri-Ci-¢ alkyl trong d6 di
hoic tri c6 thé 1a alkyl gidng nhau hoic khéc nhau;

L la lién két, C1.¢ alkylen, -O- hodc -S-;

mdi trong sbmvan béng 0 hoac 1;

q bing 0, 1 hodic 2, va khi q bing 2, mdi Rs doc 1ap thé hién phan ti thé gidng

nhau hodc khéac nhau; va

————— {hé hién lién két don hoge lién két doi,
hodc mubi cia ching.
2. Hop chit hodc mubi cta ching theo Diém 1, trong d6
vong A la phenyl,
L1a-0-,va
n bang 0.
3. Hop chit hodc mudi ciia chung theo Piém 1 hoic 2, trong d6 m bang 0.

4. Hop chat hodc mubi cua ching theo diém bat ky trong sb céc Piém tir 1 dén 3, trong
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d6 Rs 12 halogen, Cas alkynyl, Cis alkyl hodc -S-Ci alkyl dugc thé tuy y bang
halogen.
5. Hop chét hoic muéi cta ching theo diém bat ky trong sb céc Diém tir 1 dén 4, trong

do

(RB )q

13 phenyl, monohalophenyl, dihalophenyl, mono- Caz. alkynylphenyl hodc mono- Ci-¢
alkylphenyl hodc phenyl duoc thé bang mot halogen va mdt nhom Ci.¢ alkyl.
6. Hop chit hoac mudi cta né theo diém 1, trong d6 hop chét nay dugc chon tir nhom

gdm ¢6 céc hop chét sau day:

O.__N F F O.__N
g Lo SO g
TR, ©/ TS VAL,

L

~o o]

£

) N O N O. N (l)
cov g, OTRLE OIS

O
JLNH
\AO

NH
o, ) J%O
o._N S._N O._N
T 9 N DRYw
©/ Nx N/U\NH N NJ\NH U N\\‘J\NJ\NH
F_S 0._N Cl-. O.__N = o. N
F>( \r/ | O © \r/ | o \©/ Z 0
! NV\LTANH A, VL,
‘\,/L}O |\/§O k/&o
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ho#c mudi cua chiing.
7. Dugc pham c6 chira hgp chat hodc mudi ciia chiing theo di€ém bat ky trong s6 cac

Pidm tir 1 dén 6 1am thanh phan hoat tinh va chét mang hoic ta duoc duge dung.
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