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(1)
hop chit nay c6 hoat tinh déi khang chdng lai thu thé serotonin 5-HT>a va thu thé
serotonin 5-HT7; hodc mubi dugc dung cia hop chét nay. Trong cong thirc, Z 1 nguyén
tir nito va trong tw; Y 13 carbonyl va twong tu; m va n 1a 1 va twong tur; R12 dén R19, R2
dén R, va R* dén R* 1a nguyén tir hydro va twong tu; R® 1a alkyl va twong tu; va Q la
nhom hai vong cu thé. Sang ché ciing d& cip dén dugc phim dé diéu tri bénh tAm than

hoic bénh hé than kinh trung tdm, bao gdm hop chét nay 1am hoat chét.
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Linh vire k§ thuit dwoc dé cap

Sang ché dé cap dén din xuét amit cta axit béo c¢6 hoat tinh ddi khang d61 vé6i thu
thé serotonin 5-HT2a va thu thé serotonin 5-HT7, hodc mudi duge dung cua no, va dugce
phdm dé diéu tri bénh tam thin kinh chira ddn xuit nay lam hoat chit.

Tinh trang ky thuit ciia sang ché

Serotonin (5-hydroxytryptamin; sau ddy con dugc goi 1 "5-HT") duogc biét 1a mot
trong sb chat dan truyén than kinh chinh trong hé than kinh trung tAm, va ciing dugc biét
la serotonin tham gia vao cac chirc ndng khac nhau cia ndo nhu phan tng cdm xdc va
chirc ndng nhan thtc.

Thu thé 5-HT24 ma 12 mot trong s6 loai con cua thu thé 5-HT 1a thu thé két hop
vai protein Gg/11, va dugce biéu hién cao trong, vi du, vé ndo, hoi hai ma va nhan raphe.
Céc dugc chét ¢ hoat tinh d6i khang déi véi thu thé 5-HT)a bao gdm céc duoc chat
chéng trAm cim, mianserin va mirtazapin. Cac duoc chit chdng loan thin khéng dién
hinh ma c6 hoat tinh d6i khang d6i véi thu thé 5-HT2a duogc st dung lam duoc phim dé
diéu tri cac bénh nhu bénh tim than phan liét, roi loan ludng cuec, trAm cam ndng, va roi
loan phé tw ky (Tai liéu phi sang ché 1, Tai liéu phi sang ché 2).

Thu thé 5-HT> 1a thu thé két hop véi protein Gs, va dugce biéu hién rong rai trong,
vi dy, ving duéi doi, ddi thi, hdi hai ma, va nhan raphe (Tai lidu phi sang ché 9). Céc
duogc chit c¢6 hoat tinh déi khang dbi voi thu thé 5-HT7 bao gdm Lurasidone ma dugc st
dung lam dugc phém dé diéu tri bénh tam than phan liét va rdi loan ludng cuc va
Vortioxetine ma dugc st dung dé diéu tri trAm cam nang. Tuy nhién, khong c6 dugc chét
thuong mai nao ¢6 hoat tinh dbi khéng chon loc d6i v6i thu thé 5-HT7. Lurasidone duoc
st dung dé diéu tri bénh tam than phan liét va r6i loan ludng cuc, va Vortioxetine dugc
st dung dé diéu tri trim cam nang (Tai liéu phi sang ché 3, Tai liéu phi sang ché 4, va Tai
liéu phi sang ché 5). Ciing duoc biét dén 1a trong mot sb mau dong vat, viéc dbi khang
thu thé 5-HT7 din dén hiéu qua chéng trAm cam va giai lo 4u, va hiéu qua cai thién chirc

ning nhan thirc (Tai lidu phi sang ché 6, Tai liéu phi sang ché 7). Ciing duoc biét dén 1a
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chu6t thiéu thy thé 5-HT7 thé hién hiéu qua chdng trAm cam (Tai liéu phi sang ché 8).
Nhu duge mé ta & trén, duge thé hién 1 cac tic nhan ddi khang @i véi thu thé 5-
HT24 va thu thé 5-HT7 13 hitu ich riéng biét cho nhiéu bénh tdm than kinh, nhung khong
¢6 duge chét ¢ hoat tinh dbi khang dbi vai thu thé 5-HT2a va thu thé 5-HT;7 theo cach
hi€u nghi€m va c6 chon loc nao dugc bao cao.
Danh muc tai liéu trich dan
Tai liéu phi sang ché
[Tai liéu phi sang ché 1] P. Seeman, Can. J. Psychiatry. 4: 27-38, 2002
[Tai liéu phi sang ché 2] C. J. Schmidt, Life Science. 56(25): 2209-2222, 1995
[Tai liéu phi sang ché 3] L. Citrome, J. Clinical Practice. 65(2): 189-210, 2011
[Tai liéu phi sang ché 4] YS. Woo, Neuropsychiatric Disease and Treatment. 9: 1521-
1529, 2013
[Tai liéu phi sang ché 5] C. Sanchez, Pharmacology & Therapeutics. 145: 43-57, 2015
[Tai liéu phi sang ché 6] Bonaventure P, J Pharmacol Exp Ther. 321: 690-8, 2007
[Tai liéu phi sang ché 7] Horisawa T, Behavioural Brain Research. 220: 83-90, 2011
[Tai liéu phi sang ché 8] M. Guscott, Neuropharmacology. 48: 492-502, 2005
[Tai liéu phi sang ché 9] T W. Lovenberg, Neuron. 11: 449-458, 1993
Bin chét k§ thuit ciia sang ché
Céc van d& can duoc giai quyét boi sang ché
Muc dich cta sang ché 1a d& xuét cac hop chit mai c6 hoat tinh d6i khang ddi véi
c4 thu thé serotonin 5-HT24 va thu thé 5-HT7, va hitu ich 1am dugc phém dé diéu tri bénh
tam than kinh.
Phuong tién giai quyét van dé
Céc tac gia sang ché d3 tién hanh nghién ctru rong rai dé dat duoc muc dich néu
trén, va da phat hién ra hop chét c6 cong thue (1) dudi day, hoac mudi dugc dung ctia n6
(sau déy, con dugc goi 1a "hop chét theo sang ché") c6 hoat tinh dbi khang d6i vé6i ca thu
thé serotonin 5-HT>a va thu thé 5-HT7. Dua trén cac phét hién md&i nay, sang ché da dugc

hoan thanh.
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Sang ché dugc mo ta nhu sau.

[Muc 1] Hop chét ¢6 cong thtc (1):

Réa R4b RZb
Hoxw’ Y~ X(K)' \
Ric R4d R3 R2c R2d
(1)
hodc mudi dugc dung cuia né,
trong d6

7 1a nguyén tir nito hodc -CRA-;

Y la carbonyl hodc sulfonyl;

mlal, 2,3, hoic 4,

nlao, 1, 2, hodc 3;

mién 13 khi Y 14 sulfonyl, n khong 13 0;

RA 13 hydro, hydroxy, Ci.¢ alkyl, hodc Ci-¢ alkoxy;

mdi R'2, R™® R, va R doc 1ap 1a hydro, hydroxy, halogen, hodc Ci-s alkyl dugc
thé tiy ¥ bang 1 dén 3 halogen gidng hoidc khac nhau;

mdi R, R%, R, va R2 doc 1ap 13, va mdi trong s6 R hodc mdi trong s6 R4 1a
doc 1ap khi R hodc R tdn tai & dang sb nhiéu, hydro, halogen, hodc Ci.6 alkyl (trong d6
alkyl c6 thé dugc thé tiy y bang 1 dén 5 phén tir thé gidng hodc khdc nhau dugc chon tir
nhém bao gdm halogen, hydroxy, Cs.s xycloalkyl, va Ci.¢ alkoxy), mién 1a khi R?® va R?,
hodc mdi R va R2 ma gin vao cling nguyén tir cacbon doc 1ap 1a Ci.¢ alkyl néu trén,
chung ¢6 thé duoc két hop cling véi nguyén tir cacbon ma chiing géan vao dé tao thanh
vong carbocycle no c6 tir 3 dén 6 canh;

R3 1a Ci.6 alkyl, trong d6 alkyl ¢6 thé dugc thé tiy y bang 1 dén 5 phén tir thé
gidng hoic khac nhau dugc chon tir nhém bao gdm halogen, hydroxy, xyano, Cs.s
xycloalkyl, va Ci.¢ alkoxy;

mdi R*, R, R*, va R* ddc 1ap 13, va mdi trong s6 R* hodc moi trong s6 R* doc
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1ap khi R* hodc R* tdn tai & dang sd nhidu 14, hydro, halogen, Ci. alkyl (trong d6 alkyl
c6 thé duge thé thy ¥ bang 1 dén 5 phan tir thé gibng hoic khac nhau dugc chon tir nhém
bao gdm halogen, hydroxy, xyano, Cs.z xycloalkyl, Ci- alkoxy, Ci- alkyl este, va amino
duoc thé tiy ¥ bang 1 hodc 2 Ci alkyl gidng hodc khac nhau (trong d6 alkyl ¢6 thé duoc
thé tiiy ¥ bang oxo)), Ca- alkynyl, hodic amino (trong d6 amino ¢6 thé dugc thé tiy vy
bing 1 hodic 2 Ci.6 alkyl giéng hodc khac nhau); mién 14 khi bat ky hai trong s6 mdi R*,
R*, R*, va R* doc 14p 1a Ci alkyl néu trén, chiing c6 thé duge két hop ciing v&i nguyén
tir cacbon hodc cac nguyén tir cacbon ma ching gin vao dé tao thanh vong carbocycle no
c6 tir 3 dén 6 canh hodc heterocycle no c6 tir 4 dén 6 canh trong d6 khi cac nhém Ci.6
alkyl néu trén c6 phan tir thé, phan tir thé nay c6 thé duoc bao gdm nhu thanh phan vong
cta carbocycle hodc heterocycle;

mién 12 khi Y 12 sulfonyl va n 12 1, bat ky mét trong s6 R* hodc R* 1a hydro; va
khi Y 1a sulfonyl va n 1a 2 hodc 3, bt ky mdt trong sb R* hodc R* ma lién két véi
nguyén tir cacbon lién k& véi Y 13 hydro; va

Vong Q 1a nhém trong sd cac cong thirc (2a), (2b), (2¢), (2d), (2¢), hodc (2f) sau

day:
RG
-0 -8 N-N  Rsa
N' R5a N' R5a |
R5b R5b . R5b
R5d L5 RS5d b5 R R5¢
(2a) (2b) (2c)
RG
I N R5a r,q — R52 — R5a
N N
Y[Q\ R5b % R5b ‘% R5b
R5d R5c de R5c RSd RSC
(2d) (2e) (2f)
trong do

mdi R%, R, R>°, va R3¢ doc 1ap 1a hydro, halogen, xyano, Ci. alkyl, Ci

alkoxy (trong d6 mdi alkyl va alkoxy doc 1ap c6 thé dugc thé tity ¥ bang 1 dén 3 halogen
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gidng hodc khac nhau), hoic amino dugc thé tiy ¥ bang 1 hoic 2 Ci.6 alkyl gibng hoic
khac nhau; va

R® 1a hydro, Ci alkyl, hoic Cs.s xycloalkyl, trong d6 mdi alkyl va
xycloalkyl c6 thé doc 1ap duge thé tuy v bang 1 dén 3 halogen gidng hodc khac nhau.
[Muc 2] Hop chét theo Muc 1, hodc mubi dugc dung cia nd, trong d6 R'2, R, Rl¢, va
R! 14 hydro.
[Muc 3] Hop chét theo Muc 1 hodc 2, hodc mudi duoc dung cia né, trong dé R%, R?°, R2,
va R?¢ 1a hydro.
[Muc 4] Hop chét theo muc bat ky trong s6 cac muc tur 1 dén 3, hodc mubi dugc dung
ctia no, trong domla 1.
[Muc 5] Hop chat theo muc bat ky trong s cac muc tir 1 dén 4, hodc mudi duoc dung
ctia no, trong d6 R> 1a Ci.¢ alkyl.
[Muc 6] Hop chét theo muc bt ky trong s6 cac muc tir 1 dén 5, hodc mudi duge dung
ctia no, trong d6 Z 1a -CRA-.
[Muc 7] Hop chit theo muc bat ky trong s6 cac muc tir 1 dén 6, hodc mudi dugc dung
cuia no, trong d6 RA 1a hydro.
[Muc 8] Hop chit theo muc bat ky trong s cac muc tir 1 dén 7, hoac mubi dugc dung
clia no, trong d6 mdi R, R%, R%, va R34 doc 1ap 1a hydro, halogen, hodc Ci.¢ alkyl.
[Muc 9] Hop chit theo muc bat ky trong s6 cac muc tir 1 dén 8, hoic mudi duge dung
ctia no, trong d6 R>?, R3¢, va R 1a hydro.
[Muc 10] Hop chit theo muc bat ky trong sé cac muc tir 1 dén 9, hodc mudi dugc dung
ctia no, trong d6 R°® 1a hydro, halogen, hodc Ci alkyl.
[Muc 11] Hop chét theo muc bat ky trong s cac muc tir 1 dén 10, hoac mudi duge dung
ctia nd, trong d6 R® 1a hydro.
[Muc 12] Hop chit theo muc bat ky trong sb cac muc tir 1 dén 11, hodc mudi duoc dung
cta nd, trong d6 mdi R*, R¥, R*, va R doc lap 13, va mdi trong s& R* hodc méi trong
s6 R* doc 1ap khi R* hodc R* ton tai ¢ dang sé nhiéu 13, hydro, halogen, hodc Ci.s alkyl,

trong do alkyl c6 thé dugc thé tuy y bang 1 dén 5 phan tir thé gidng hodc khac nhau dugc
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chon tir nhom bao gdm halogen, hydroxy, va Ci.¢ alkoxy.

[Muc 13] Hop chit theo muc bét ky trong sb cdc muc tir 1 dén 12, hodc mubi dugc dung
cua no, trong do6 n 1a 0 hodc 1.

[Muc 14] Hop chét theo muc bét ky trong sb cac muc tir 1 dén 13, hodc mubi duge dung
ctia nd, trong d6 Y 1a carbonyl.

[Muc 15] Hop chét theo muc bét ky trong sb cac muc tr 1 dén 13, hodc mudi duoc dung
cta nd, trong d6 Y la sulfonyl.

[Muc 16] Hop chit theo Muc 1, hoic mudi duge dung cua no, trong do hogp chat dugc

chon tir nhém bao gom:

N-O

N-O
] |
0 O/‘\@\ 0 O/K@\F
F
Ho/\)LN/\/N HO N/\/N

I\ MeO k

. _NH NH
| |
o] o E
Hoj/U\N/\/N HOW)LN/\/N
N

L
A0 s (O
T g

Ho/\/s*

«»Scrb

[Muc 17] Thudc bao gébm hop chit theo muc bat ky trong s6 cac muc tir 1 dén 16, hoic
mudi dugc dung cia no, lam hoat chét.

[Muc 18] Dugc phém dé diéu tri bénh tAm than hodc bénh hé than kinh trung tam, bao
gf?)m hop chét theo muc bat ky trong sb cac muc tir 1 dén 16, hodc mubi duoc dung cda
no, lam hoat chét.

[Muc 19] Duoc phém theo muc 18, trong d6 bénh tam than hodc bénh hé than kinh trung
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tAm 13 bénh tAm than phan liét, r6i loan ludng cuc, r6i loan giéc ngu, roi loan phé tu ky,
trAm cam nang, trAm cam khang diéu tri, hodc triéu chirng tam than hoic ching mét tri
két hop vé61 bénh Alzheimer hoiac bénh Parkinson.

[Muc 20] Phuong phap diéu tri bénh tAm than hodc bénh hé than kinh trung tadm, bao gém
budce st dung lugng tri liu hitu hiéu cta hop chét theo muc bét ky trong sb cac muc tir 1
dén 16, hoac mudi dugc dung ctia no, cho bénh nhan can st dung.

[Muc 21] St dung hgp chét theo muc bét ky trong s cac muc tir 1 dén 16, hoac mubi
dugc dung cua nd, trong viéc san xut dugc phém dé diéu tri bénh tAm than hodc bénh hé
than kinh trung tam.

[Muc 22] Hop chit theo muc bat ky trong sb cac muc tir 1 dén 16, hoic mudi dugc dung
clia no, dé st dung trong viéc diéu tri bénh tAm than hodc bénh hé than kinh trung tam.
[Muc 23] Duoc phdm dé didu tri bénh tim than hodc bénh hé thin kinh trung tim, bao
gém hop chit theo muc bét ky trong s6 cac muc tir 1 dén 16, hodc mudi duge dung cda
n6, két hop voi it nhat mot thude duoc chon tir nhém bao g6m thube dé diéu tri rbi loan
phat trién nhu rdi loan phd tu ky va r6i loan ting dong giam cha v, thudc chéng loan than
va thudc chita tAm than phan liét, thudc dé diéu tri rdi loan ludng cuc, thube chéng trim
cam, thudc an than, thudc dé diéu tri rdi loan &m anh cudng ché, thubc dé diéu tri rdi loan
cang théng nhu r6i loan cang théng sau chin thuong, thudc dé diéu tri rbi loan tam trang,
thube dé didu tri réi loan an udng, thudc dé didu trj rdi loan gidc ngl nhu chimg mét ngy,
chimg ngt ri, hoi chirng ngung thd khi ngii, va rdi loan nhip sinh hoc, thudc dé diéu tri
rdi loan chirc nang tinh duc, thubc dé didu tri sy 16 thudc thude, thudc dé diéu tri chimg
mét trf nhu bénh Alzheimer, thudc dé didu tri triéu chung tdm 1y va hanh vi két hop véi
ching mét tri, thubc cai thién tudn hoan va chuyén héa ndo, thudc dé diéu tri rdi loan
chuyén dong nhu bénh Parkinson, thudc giam dau, thudc chdng dong kinh, thudc chéng
co giat, thudc tri dau nira dau, thude gdy mé, va chét kich thich trung tam.

[Muc 24] Dugc phdm d& didu tri bénh tAm thin hodc bénh h¢ than kinh trung tdm, bao
gdm hop chét theo muc bit ky trong s6 cac muc tir 1 dén 16, hoic mudi duge dung cia

n6, 1am hoat chit, trong d6 dugce phém dugc st dung trong diéu tri déng thoi voi it nhit
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mét thude dugce chon tir nhém bao g(“)m thubc dé diéu tri r6i loan phat trién nhu rdi loan
phé tu ky va r6i loan tang dong giam chi ¥, thubc chéng loan than va thudc chita tim
thin phan liét, thudc dé diéu tri rbi loan ludng cuc, thude chbéng trim cam, thudc an than,
thubc dé diéu trj rdi loan 4m anh cudng ché, thudc dé diéu trj r6i loan cing théng nhu rbi
loan cang théng sau chan thuong, thude dé didu tri rdi loan tAm trang, thubc dé didu tri rbi
loan an uéng, thudc dé diéu tri r6i loan giéc ngu nhu ching mét ngu, ching ngu rt, hoi
ching ngung thé khi ngu, va r6i loan nhip sinh hoc, thudc dé diéu tri rdi loan chuc nang
tinh duc, thube dé diéu tri su 1é thudc thude, thudc dé didu tri ching mét tri nhu bénh
Alzheimer, thuc dé diéu tri triéu chung tdm ly va hanh vi két hop véi chimg mat tri,
thubc cai thién tudn hoan va chuyén hoa ndo, thubc dé diéu tri réi loan chuyén dong nhu
bénh Parkinson, thudc giam dau, thube chéng dong kinh, thube chéng co giat, thudc tri
dau nira dau, thudc gdy mé, va chit kich thich trung tim.
[Muc 25] Tinh thé ciia hop chit theo bét ki mét trong sb cac vi du 17, 77, 78, 79, va 80,
khéc biét & chd cdc mAu XRD bdt bao gdm cac dinh XRD bot 1a 4 hodc 16n hon (6t hon
14 10 hodc 16n hon) 26 + 0,2 gia tri dwoc chon tir cic mau dugc do trong mdi trong sb cac
vi du nay.
Hiéu qué cta sang ché

Hop chét theo sang ché c6 hoat tinh di khang d6i vai thu thé 5-HT2a v thu thé 5-
HT7. Hop chét theo sang ché hitu ich lam dugc phédm dé didu tri bénh tim than kinh va
bénh hé than kinh trung tam.
M@ ta vin tit cdc hinh vé

Fig. 1 thé hién két qua thir nghiém didu hoa s¢ hai s dung hop chat theo Vi dy 17
(Thtr nghiém 6).

Fig. 2 thé hién két qua do luong axit glutamic giai phong trong ndo chudt sir dung
hop chét theo Vi du 17 (Thir nghiém 7).

Fig. 3 thé hién dd thi do XRD bt ctia hop chat theo Vi du 78.
M3 ta chi tiét sang ché

Sau day, sang ché dugc md ta chi tiét. Trong phan md ta, s6 luong nguyén tir
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cacbon trong dinh nghia v& "phdn ti thé" c6 thé dugc chi bao 14, vi dy, "Ci6". Cu thé 14,
thuat ngit "Ci. alkyl" nghia 12 nhom alkyl ¢6 1 dén 6 nguyén tir cacbon.

"Halogen" dugc st dung & ddy bao gdém, vi du, nguyén tir flo, nguyén ti clo,
nguyén tir brom, va nguyén tir iot. T6t hon 13, n6 bao gdm nguyén it flo va nguyén ti clo.

"Ci.6 alkyl" dugc sit dung & day nghia 1a nhém hydrocarbon no mach thing hoic
mach nhanh ¢6 1 dén 6 nguyén tir cacbon. Tt hon 14, "Ci.6 alkyl" bao gdbm "C.4 alkyl",
va tét hon nita 13, bao gdm "Ci; alkyl". "Ci.3 alkyl" bao gom, vi du, metyl, etyl, propyl,
va 1-metyletyl. "C1.4 alkyl" bao gbm, vi du, butyl, 1,1-dimetyletyl, 1-metylpropyl, va 2-
metylpropyl, ngoai cac vi du dugc liét ké & trén cta "Ci-3 alkyl". "Ci. alkyl" bao gdm, vi
du, pentyl, 1,I-dimetylpropyl, 1,2-dimetylpropyl, 1-metylbutyl, 2-metylbutyl, 4-
metylpentyl, 3-metylpentyl, 2-metylpentyl, 1-metylpentyl, va hexyl, ngoai cac vi du duoc
liét ké & trén cua "Ci.4 alkyl".

Thuat ngit "alkyl dugc thé bing oxo" dugc st dung & diy nghia 1a nhoém keto
(C=0) duoc tao ra nhd bat ky mot trong s nguyén tir cacbon ma alkyl bao gom.

"Cs-g xycloalkyl" duogc sir dung & ddy nghia 1a nhém hydrocarbon no mach vong
¢6 tir 3 dén 8 nguyén tir cacbon, va né bao gdm nhém hydrocarbon ma c6 lién két khong
no mat phé“m hofic cdu trac bic cdu. Tét hon 14 "Css xycloalkyl" bao gdm "Cs.
xycloalkyl". "Cs.6 xycloalkyl" bao gdm, vi du, xyclopropyl, xyclobutyl, xyclopentyl, va
xyclohexyl. "Cs.g xycloalkyl" bao gdm, vi du, xycloheptyl va xyclooctyl, ngoai cac vi du
dugc liét ké & trén cia "Cs.¢ xycloalkyl".

"C1-6 alkoxy" dugc st dung theo cach hoan ddi v6i "Cis alkyloxy" & ddy, va phan
"Ci¢ alkyl" 12 giéng nhu "Ci alkyl" néu trén. Tét hon 12 "Ci. alkoxy" bao gbm "Ci.4
alkoxy", va t6t hon nita 13 "C1.; alkoxy". "Ci-3 alkoxy" bao gbm, vi du, metoxy, etoxy,
propoxy, va l-metyletoxy. "Ci4 alkoxy" bao gbm, vi dy, butoxy, 1,1-dimetyletoxy, 1-
metylpropoxy, va 2-metylpropoxy, ngoai cac vi du dugc liét ké & trén cua "Ci-3 alkoxy".
"Crs alkoxy" bao gdm, vi du, pentyloxy, 1,1-dimetylpropoxy, 1,2-dimetylpropoxy, 1-
metylbutoxy, 2-metylbutoxy, 4-metylpentyloxy, 3-metylpentyloxy, 2-metylpentyloxy, 1-

metylpentyloxy, va hexyloxy, ngoai cac vi du dugc ligt ké & trén cua "Ci.4 alkoxy".
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"Ci.¢ alkyl este" dugc sir dung & day nghia la este (-COOR') ma phan R' 13 "C1s
alkyl" néu trén. "Ci.¢ alkyl este" t6t hon 1a bao gdm "Ci4 alkyl este", va tdt hon nita 1a
"Cis alkyl este". "Ci.3 alkyl este" bao gém, vi du, metyl este, etyl este, propyl este, va 1-
metyletyl este. "Ci4 alkyl este" bao gdm, vi du, butyl este, 1,l-dimetyletyl este, 1-
metylpropyl este, va 2-metylpropyl este, ngoai cac vi du dugc liét ké & trén cia "Ci3
alkyl este". "Ci. alkyl este" bao gdm, vi du, pentyl este, 1,1-dimetylpropyl este, 1,2-
dimetylpropyl este, 1-metylbutyl este, 2-metylbutyl este, 4-metylpentyl este, 3-
metylpentyl este, 2-metylpentyl este, 1-metylpentyl este, va hexyl este, ngoai céc vi du
dugc i€t ké & trén cua "Ci.4 alkyl este".

"Cz.6 alkynyl" duwoc st dung & day nghia la nhom hydrocarbon khong no mach
thang hoic mach nhanh c6 lién két ba va c6 tir 2 dén 6 nguyén tir cacbon. Tét hon 1 "Cas
alkynyl" bao gdm "Ca.4 alkynyl", va tét hon nfta 14 "Ca3 alkynyl". "Ca- alkynyl" bao gbm,
vi du, etynyl va propynyl. "Ca.4 alkynyl" bao gdm, vi du, butynyl, ngoai cic vi du dugc
liét ké & trén cta "Ca.; alkynyl". "Cas alkynyl" bao goém, vi du, pentynyl va hexynyl,
ngoai cac vi du duogc liét ké & trén cia "Ca.4 alkynyl".

"Carbocycle no c6 tir 3 dén 6 canh" dugc st dung & ddy nghia 1 nhém
hydrocarbon no mach vong c6 tir 3 dén 6 nguyén t cacbon ma bao gdbm nhém
hydrocarbon ¢6 lién két khéng no mét phan hoic ciu tric bic cdu. Tét hon 1a "carbocycle
no c6 tir 3 dén 6 canh” bao gdm "carbocycle no don vong c6 5 hodc 6 canh". "Carbocycle
no don vong cé 5 hodc 6 canh" bao gém, vi du, xyclopentan va xyclohexan. "Carbocycle
no ¢6 tir 3 dén 6 canh" bao gdm, vi du, xyclopropan va xyclobutan, ngoai cac vi du dugc
liét ké & trén cua "carbocycle no don vong c6 5 hodc 6 canh".

Nhém "heterocycle no ¢6 tir 4 dén 6 canh" nghia 1a vong no c6 tir 4 dén 6 nguyén
tr bao gdm 1 hodc 2 nguyén tir doc lap dugce chon tir nhém bao gdm nguyén tir nito,
nguyén tir oxy, va nguyén tir luu huynh, ngoai nguyén tir cacbon. Nhom "heterocycle no
c6 tir 4 dén 6 canh" bao gdm nhém ma c6 lién két khong no mot phén hoic cAu trac bic
cAu. T6t hon 12 nhém "heterocycle no cé tir 4 dén 6 canh" bao gdm nhém "heterocycle no

don vong ¢6 5 hodc 6 canh". Nhom "heterocycle no don vong c6 5 hodc 6 canh” bao gom,
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vi du, tetrahydrofuryl, pyrrolidinyl, imidazolidinyl, piperidinyl, morpholinyl,
thiomorpholinyl, dioxothiomorpholinyl, hexametyleniminyl, oxazolidinyl, thiazolidinyl,
oxoimidazolidinyl, dioxoimidazolidinyl, oxooxazolidiny]l, dioxooxazolidinyl,
dioxothiazolidinyl, tetrahydrofuranyl, tetrahydropyranyl. Nhom "heterocycle no ¢ tur 4
dén 6 canh" bao gém, vi du, oxetanyl va azetidinyl, ngoai cac vi du duoc liét ké ¢ trén
cia nhom "heterocycle no don vong c6 5 hodc 6 canh".

Trong hop chét ¢6 cong thire (1), cac vi du wu tién cia Z, Y, m, n, R4, R18, R® Rl¢,
R R2 R R2 R2 R3, R% R, R R* Q, R% R%®, R% R¥ va R® dugc thé hién

dudi day, nhung pham vi cta sang ché khong bi giéi han & pham vi clia cc hop chét sau

day.

Mot phuong an cia Z bao gdbm -CRA-. Phuong 4n khac ctia Z bao gbém nguyén tir
nito.

Mot phuong 4n ctia Y bao gdm carbonyl. Phuwong 4n khéc ctia Y bao gbm sulfonyl.

Phuong 4n wu tién ctia m bao gdm 1 va 2. Phuong 4n wu tién hon ctia m bao gdm
1.

Phuong 4n wu tién ctia n bao gdm 0, 1, va 2. Phuong 4n wu tién hon cua n bao gdm
0 va 1. Phuong én dic biét vu tién clia n bao gérn 1.

Phuong an wu tién ciia R* bao gdm hydro, hydroxy, va Ci. alkyl. Phuong 4n uu
tién hon bao gdm hydro va Ci.; alkyl. Phuong 4n wu tién hon nita bao gdm hydro, etyl, va
metyl. Phuong 4n uu tién nhét bao gdm hydro.

Cac phuong an wu tién cua mdi trong sb R'2, R, Rc, va R' doc 1ap bao gdm
hydro, hydroxy, halogen, va Ci alkyl. Cac phuong 4n vu tién hon bao gdm hydro,
halogen, va Ci3 alkyl. Cac phuong an wu tién hon nita bao gébm hydro, nguyén tir flo,
nguyén tir clo, etyl, va metyl. Cac phuong an dédc biét vu tién bao gdm hydro, nguyén tir
flo, va metyl. Cac phuong 4n uu tién nhét bao gdm hydro.

Cac phuong 4n wu tién ctia mdi trong sb R?, R?, R%, va R* doc 1ap bao gdm
hydro, halogen, va Ci. alkyl. Cac phuong 4n uu tién hon bao gdém hydro, halogen, va Ci-

3 alkyl. C4c phwong 4n uu tién hon nita bao gdm hydro, nguyén tt flo, nguyén t clo, etyl,
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va metyl. Cac phuong 4n dic biét wu tién bao gdbm hydro, nguyén ti flo, va metyl. Céac
phwong 4n wu tién nhat bao gém hydro.

Phuong 4n uu tién ciia R3 bao gdm Ci.¢ alkyl. Phuong 4n wu tién hon bao gdm Ci.3
alkyl. Phuong 4n uu tién hon nita bao gdm etyl va metyl. Phuong 4n dic biét uu tién bao
gom etyl.

Céc phuong 4n uvu tién cia mdi trong sb R*, R*, R*, va R* doc 1ap bao gom
hydro, halogen, Ci. alkyl, Ca. alkynyl, va amino dugc thé tuy y bang 1 hodc 2 Ci.6 alkyl
gibng hodc khac nhau. Cac phuwong 4n wu tién hon bao gdm hydro, halogen, Ci-6 alkyl, va
amino dugc thé tiy y bang 1 hodc 2 Ci alkyl giéng hodc khac nhau. Cic phuong an uu
tién hon nita bao gdm hydro, halogen, va C1.¢ alkyl. Cac phuong 4n dic biét wu tién bao
gbm hydro va Cis alkyl. Cac phuong 4n dic biét wu tién bao gébm hydro, metyl, va
metoxymetyl. Cac phuong 4n wu tién nhat bao gdm hydro.

Phuong an uu tién cia Q bao gdm (2a), (2¢), (2d), (2e), va (2f). Phuong 4n wu tién
hon bao gém (2a), (2d), va (2¢). Phuong 4n dic biét uu tién bao gbm (2a).

Cac phuong an wu tién cia mdi trong sb R, R®, R, va R doc Iap bao gém
hydro, halogen, xyano, Ci.s alkyl, Ci.s alkoxy, va amino dugc thé tiy y bang 1 hoic 2 Ci.
6 alkyl giéng hodc khac nhau. Cac phuong 4n wu tién hon bao gdm hydro, halogen, xyano,
Ci-6 alkyl, va Ci.¢ alkoxy. Cac phuong an uu tién hon nita bao gdm hydro, nguyén ti flo,
va nguyén tu clo. Cac phuong an dac biét wu tién bao gdm hydro va nguyén tit flo.

Phuong 4n vu tién cia R® bao gdm hydro, Ci alkyl, va Cs.g xycloalkyl. Phuong
4n wu tién hon bao gdm hydro va Ci. alkyl. Phuwong 4n uu tién hon nita bao gdém hydro
va Ci.3 alkyl. Phuong an déc biét uu tién bao gb6m hydro.

Mot phuong 4n cia hop chat ¢ cong thirc (1) bao gbém phuong an (A) sau day:
(A) Hop chét, hodc mudi dugc dung ctia né, trong do

Z 1a nguyén tir nito hodc -CRA-;

Y 1a carbonyl hodc sulfonyl;

m la 1 hoac 2;

nlao, 1, 2, hodc 3;

12
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mién 13 khi Y 14 sulfonyl, n khong 12 0;

R* 1a hydro ho#c Ci.6 alkyl;

mdi R'2, R'® R!° va R4 doc 1ap 1a hydro hoic Ci.6 alkyl;

mdi R, R%, R2, va R24 doc 1ap 13, va mdi trong s& R2¢ hoac mbi trong s6 R 1a
doc 1ap khi R2® hodc R24 ton tai & dang sb nhiéu, hydro hodc Ci.6 alkyl;

R3 1a C1.6 alkyl;

mdi R*, R*, R*, va R* doc 14p 13, va mdi trong s& R* hodc mbi trong sb R* doc
1ap khi R* hodc R* ton tai & dang sd nhiéu 13, hydro, halogen, Ci. alkyl (trong d6 alkyl
¢6 thé duoc thé tiy y bang 1 dén 5 phéan tt thé gidng hodc khac nhau dugc chon tir nhém
bao gém halogen, hydroxy, Ci- alkoxy, Ci- alkyl este, va amino dugc thé tiy ¥ bing 1
hoic 2 Ci.6 alkyl giéng hozc khac nhau (trong d6 alkyl c6 thé duoc thé tily ¥ bang oxo)),
Ca-s alkynyl, hodc amino (trong d6 amino ¢6 thé duoc thé tiy ¥ bang 1 hoic 2 Ci alkyl
gibng hodc khac nhau); mién 14 khi bat ky hai trong s6 mdi R*, R*, R*, va R* doc 14p 1a
Cis alkyl néu trén, chung co6 thé duoc két hop cing véi nguyén ti cacbon hodc céac
nguyén tir cacbon ma ching gin vao dé tao thanh vong carbocycle no c6 tir 3 dén 6 canh
hodc heterocycle no c6 tir 4 dén 6 canh trong d6 khi cac nhém Ci.6 alkyl c6 phén tir thé';
phan ti thé nay co thé dugc bao gdm nhu thanh phén vong clia carbocycle hoic
heterocycle;

mién 1a khi Y 1a sulfonyl va n 1a 1, hoic R* hodc R* la hydro; va khi Y 1a
sulfonyl va n 1a 2 hodc 3, hodc R* hogc R* ma lién két véi nguyén tir cacbon lién ké véi
Y 1a hydro; va

Vong Q 1a nhém trong sé cac cong thirc sau day (2a), (2b), (2¢), (2d), (2¢), hodc
(29):

13



52033 14/106

,RG
_0 _S N-N 5a
N, R53 N’ R5a i R
R5b R5b 3 R5b
R5d s R5d \se R R5¢
(2a) (2b) (2c)
RG
’ N R5a ['\] = RSa — RSa
N N
R5b % R5b % R5b
R5d RSc R5d R5C R5d R5c
(2d) (2e) (2f)
trong dé

mdi R, R, R, va R3¢ doc 1ap 1a hydro, halogen, hodc Ci- alkyl; va
R 1a hydro ho#c Ci.6 alkyl.

Phuong an khac cta hgp chét c6 cong thirc (1) bao gdm phuong 4n (B) sau day:
(B) Hop chét, hoac mubi dugc dung ciia né, trong d6

7 1a nguyén tir nito hodc -CRA-;

Y la carbonyl;

m la 1 hoac 2;

nlao, 1,2, hoic 3;

R* 1a hydro hodc Ci6 alkyl;

mdi R'2, R, Rl va R4 doc 1ap 1a hydro hodc Ci.6 alkyl;

mdi R?, R, R2, va R2¢ doc 14p 1a, va mdi trong sb R2¢ hodc mbi trong s& R la
doc 1ap khi R hodc R4 tdn tai & dang sb nhiéu, hydro hodc Ci.6 alkyl;

R? 1a Ci6 alkyl;

mdi R*, R*, R*, va R* doc lap 13, va mdi trong s6 R* hodc mdi trong s6 R* doc
1ap khi R* hodc R* tdn tai ¢ dang s nhiéu 13, hydro, halogen, Ci. alky! (trong d6 alkyl
¢6 thé duge thé tiy v bang 1 dén 5 phan tir thé gibng hodc khac nhau dugc chon tir nhém
bao gém halogen, hydroxy, Ci-s alkoxy, Ci.¢ alkyl este, va amino dugc thé tily y bang 1

hodic 2 Ci alkyl gidng hodc khac nhau (trong d6 alkyl c6 thé dugc thé tuy v bing oxo)),
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Ca. alkynyl, hodc amino (trong d6 amino c6 thé dugc thé tily ¥ bang 1 hodc 2 Ci.6 alkyl
gibng hoic khic nhau); mién 13 khi bat ky hai trong sé mdi R*, R*, R*, va R* doc l1ap 1a
Ci alkyl néu trén, ching c6 thé dugc két hop cling véi nguyén tir cacbon hodc céc
nguyén tir cacbon ma chiing gin vao dé tao thanh vong carbocycle no c6 tir 3 dén 6 canh
hodc heterocycle no ¢6 tir 4 dén 6 canh trong d6 khi cic nhom Cis alkyl c6 phan tir thé,
phin tir thé nay c6 thé dugc bao gdbm nhu thanh phin vong cua carbocycle hoic
heterocycle;

Vong Q 1a nhém trong sd cac cong thirc sau day (2a), (2b), (2¢), (2d), (2¢), hoic

20:
R6
-N 5
N, -0 RSa N, -S R5a N’ R*2
R5b R5b N R5P
R5d R5c R5d R5C R R5c
(2a) (2b) (2c)
RS
’ N RSa [,\j — R5a — RSa
N N
\LQ\ R5b ‘% R5b % R5b
R5d RSC R5d R5C R5d R5C
(2d) (2e) (2f)
trong do

mdi R, R%®, R3¢, va R% doc 1ap 1a hydro, halogen, hodc Ci.s alkyl; va
R® 1a hydro ho#c Ci- alkyl.

Phuong 4n khéac ctia hop chit c6 cong thire (1) bao gdm phuong an (C) sau day:

(C) Hop chét, hoic mudi duoc dung ctia no, trong d6

Z 1a nguyén tir nito hodc -CRA-;

Y la sulfonyl;

m la 1 hoac 2;

nlal, 2, hoac 3;

R 1a hydro hodc Ci-6 alkyl;
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mdi R'2, R, R, va R doc 1ap 1a hydro hoic Ci6 alkyl;

mdi R%, R?, R2, va R24 doc lap 13, va mdi trong s& R?® hoic mdi trong sb R 14
doc 1ap khi R% hodc R tdn tai ¢ dang s6 nhiéu, hydro hodc Ci.6 alkyl;

R3 12 C1.6 alkyl;

mdi R*, R*®, R%, va R* doc 1ap 13, va mdi trong s6 R* hoic mdi trong s6 R* doc
1ap khi R* hodc R* t6n tai & dang s6 nhiéu 13, hydro, halogen, Ci- alkyl (trong d6 alkyl
c6 thé duoc thé tiry v bang 1 dén 5 phén tir thé gidng hodc khac nhau dugc chon tir nhém
bao gém halogen, hydroxy, Ci.s alkoxy, Ci. alkyl este, va amino dugc thé tiy v bang 1
hoidc 2 Ci.6 alkyl gidng hodc khac nhau (trong d6 alkyl ¢6 thé dugc thé tiy y bing oxo)),
Ca.s alkynyl, hodc amino (trong dé amino c6 thé duge thé tiy ¥ bang 1 hoic 2 Ci.¢ alkyl
gibng hoac khac nhau); mién 12 khi bit ky hai trong s6 mbi R*, R*, R*, va R* doc 1ap la
Cis alkyl néu trén, ching c6 thé duwoc két hop cling v6i nguyén tir cacbon hogc cac
nguyén tir cacbon ma chung gin vao dé tao thanh vong carbocycle no c6 tir 3 dén 6 canh
hodc heterocycle no ¢6 tir 4 dén 6 canh trong do6 khi cdc nhém Ci.¢ alkyl c6 phan tir thé,
phin tir thé nay co thé dugc bao gdbm nhu thanh phan vong cta carbocycle hodc
heterocycle;

mién 12 khi n 1 1, hodic R hodc R* 14 hydro; va khi n 12 2 hodc 3, hodc R* hoic
R* ma lién két v&i nguyén tir cacbon lién ké véi Y 13 hydro; va

Vong Q 1a nhém trong sé cac cong thirc sau diy (2a), (2b), (2¢), (2d), (2¢), hodc
(29):
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IR6
_0 _S N-N 5a
N, R53 N' RSa | R
R5b R5b . R5b
R5d bse R5d \se R R5¢
(2a) (2b) (2c)
RG
’ N R5a ['\] = RSa — RSa
N N
R5b ‘% R5b % R5b
R5d R5C R5d R5c R5d R5c
(2d) (2e) (2f)

trong d6
mdi R, R%®, R, va R3 doc 1ap 1a hydro, halogen, hodc Ci alkyl; va
R® 1 hydro hodc Ci.6 alkyl.

Phuong 4n khac ctia hop chét c6 cong thirc (1) bao gdbm phwong 4n (D) sau day:
(D) Hop chit, hodc mudi dugc dung cua no, trong dé

Z1a -CRA-;

Y la carbonyl;

mlal;

nla 0 hoac 1;

RA 1a hydro;

R'2 R™ R!¢ va R ]a hydro;

R?2, R??, R?¢, va R?¢ 1a hydro;

R3 1a Ci.6 alkyl;

mdi R*%, R*®, R, va R* doc lap 13, va mdi trong s6 R* hoic mdi trong s6 R* doc
1ap khi R* hodc R* tdn tai ¢ dang sd nhiéu 13, hydro, halogen, C1. alkyl (trong d6 alkyl
¢6 thé duge thé thy y bang 1 dén 5 phan tir thé gidng hoic khac nhau duge chon tir nhém
bao gdm halogen, hydroxy, Ci- alkoxy, Ci.6 alkyl este, va amino dugc thé tiy y bang 1
hogc 2 C1. alkyl gidng hodc khac nhau (trong do6 alkyl c6 thé dugc thé tiry ¥ bang oxo)),

Ca. alkynyl, hodc amino (trong d6 amino c6 thé dugc thé tiy ¥ bang 1 hoic 2 Ci.6 alkyl
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gidng hodc khac nhau); mién 12 khi bit ky hai trong s6 m&i R*2, R*®, R*, va R* doc lap 1a
C1s alkyl néu trén, ching c6 thé duoc két hop cing véi nguyén tir cacbon hodc cic
nguyén tir cacbon ma chung gin vao dé tao thanh vong carbocycle no c6 tir 3 dén 6 canh
hoic heterocycle no c6 tir 4 dén 6 canh trong d6 khi nhom Ci.¢ alkyl c¢6 phan tir thé, phan
tir thé nay co thé duoc bao gém nhu thanh phan vong cia carbocycle hodc heterocycle;
va

Vong Q 1a nhom c6 cdng thuc (2a).

Phuong an khéc cua hop chit c6 cong thirc (1) bao gdm phuong an sau day (E):
(E) Hop chét, hodc mubi dugc dung cia nd, trong dé

7 1a -CRA-;

Y la carbonyl;

mlal;

nla 0 hodc 1;

R 1a hydro;

mdi R'2, R, R1¢, va R4 doc 1ap 1a hydro;

mdi R%, R?, R?, va R? doc 1ap 1a hydro;

R? 1a Ci.6 alkyl;

mdi R*, R%®, R4 va R* doc 1ap 1a, va mdi trong s§ R*® hodc mdi trong s6 R* doc
1ap khi R* hodc R* ton tai & dang sd nhiéu 13, hydro, halogen, C.s alkyl (trong d6 alkyl
c6 thé duoc thé tiy ¥ bing 1 dén 5 phan tir thé gibng hodc khac nhau duoc chon tir nhém
bao gdm halogen, hydroxy, Ci.¢ alkoxy, Ci. alkyl este, va amino dugc thé tily v bang 1
hodc 2 C1.¢ alkyl gidng hodc khic nhau (trong d6 alkyl c6 thé duoc thé tily y bang oxo0)),
Cz-6 alkynyl, hodc amino (trong d6 amino c6 thé duogc thé tiy ¥ bang 1 hodc 2 Ci alkyl
gidng hodc khac nhau); mién 1a khi bat ky hai trong s6 mdi R*, R*®, R*, va R* doc lap 1a
C1 alkyl néu trén, chung c¢6 thé dugc két hop clng véi nguyén tir cacbon hodc céc
nguyén ttr cacbon ma ching gin vao dé tao thanh vong carbocycle no c6 tir 3 dén 6 canh
hodc heterocycle no c6 tir 4 dén 6 canh trong d6 khi nhém Ci.6 alkyl ¢6 phan tir thé, phan

tir thé nay c6 thé dugc bao gdm nhu thanh phan vong ciia carbocycle hodc heterocycle;
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va

Vong Q 12 nhém cé cong thire (2d).

Phuong an khac cta hop chét c6 cong thire (1) bao gdm phuong 4n (F) sau day:
(F) Hop chét, hodc mudi duge dung cda nd, trong d6

Z 1a -CRA-;

Y 1a carbonyl;

mlal;

nla 0 hoac 1;

RA 14 hydro;

R'2 R™ R!¢ va R 1a hydro;

R?2 R?, R?¢ va R 1a hydro;

R3 1a Ci6 alkyl;

mdi R, R%, R4 va R4 doc 1ap 13, va mdi trong sb R* hodc mdi trong s6 R* doc
1ap khi R* hodic R* tdn tai & dang s nhiéu 13, hydro, halogen, C1.s alkyl (trong d6 alkyl
c6 thé duoc thé tiy v bang 1 dén 5 phan tir thé gidng hodc khac nhau dugc chon tir nhém
bao gém halogen, hydroxy, Ci.s alkoxy, Ci-s alkyl este, va amino dugc thé tiiy y bang 1
hodic 2 Ci.6 alkyl gidng hodc khac nhau (trong d6 alkyl ¢6 thé duoc thé tily ¥ bang oxo)),
Ca. alkynyl, hodc amino (trong d6 amino c6 thé dugc thé tiy ¥ bang 1 hodc 2 Ci alkyl
gibng hodc khac nhau); mién 1a khi bét ky hai trong s6 R*, R*, R*, va R* mdi doc lap 1a
Cis alkyl néu trén, chung c6 thé dugc két hop cling véi nguyén tir cacbon hodc cac
nguyén tir cacbon ma chiing gin vao dé tao thanh vong carbocycle no c6 tir 3 dén 6 canh
hoic heterocycle no c6 tir 4 dén 6 canh trong d6 khi nhém Ci.6 alkyl c6 phén tir thé, phan
ter thé nay c6 thé dugc bao gdm nhu thanh phan vong clia carbocycle hodc heterocycle;
va

Vong Q la nhém cé cong thic (2e).

Phuong 4n khac ctia hop chét c6 cong thire (1) bao gdm phuong an (G) sau day:
(G) Hop chét, hodc mubi duogc dung ctia nd, trong do6

713 -CRA-;
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Y la sulfonyl;

mlal;

nlal;

RA 1a hydro;

R!2 R™ R!¢ va R 13 hydro;

R?2, R R2° va R 1a hydro;

R? 1a Ci alkyl;

mdi R*, R*, R*, va R* doc 14p 13, va mdi trong s R* hodc mdi trong s6 R* doc
1ap khi R* hodc R* tén tai & dang sb nhiéu 13, hydro, halogen, C1.6 alkyl (trong d¢ alkyl
c6 thé duge thé tiy v bing 1 dén 5 phén tir thé gidng hodc khac nhau duge chon tir nhém
bao gdm halogen, hydroxy, Ci.s alkoxy, Ci- alkyl este, va amino dugc thé tiy ¥ bang 1
hoic 2 Ci alkyl gibng hodc khac nhau (trong d6 alkyl c6 thé dugc thé tily ¥ bang 0x0)),
Ca.6 alkynyl, hodc amino (trong d6 amino c6 thé duoc thé tily v bang 1 hoic 2 Ci.6 alkyl
gibng hodc khac nhau); mién 14 khi bét ky hai trong sé mdi R*, R*, R*, va R* doc 1ap 1a
C1 alkyl néu trén, chung c6 thé duoc két hop cing véi nguyén t cacbon hodc cac
nguyén tir cacbon ma ching gin vao dé tao thanh vong carbocycle no c6 tr 3 dén 6 canh
hoic heterocycle no c6 tir 4 dén 6 canh trong d6 khi nhom Ci. alkyl c6 phén tir thé, phan
tir thé nay c6 thé duoc bao gdbm nhu thanh phan vong ciia carbocycle hodc heterocycle;

mién 13 hodc R* hodc R* 1a hydro; va

Vong Q la nhéom cé cong thuc (2a).

Phuong an khac ctia hop chit c6 cong thic (1) bao gdm phuong én (H) sau day:
(H) Hop chét, hodc mudi duge dung ctia n6, trong d6

Z1a -CRA-;

Y la sulfonyl;

mlal;

nlal;

R 1a hydro;

R!2, R!® Rl¢ va R 1a hydro;
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R22 R?® R?¢, va R* [a hydro;

R3 14 Cy.6 alkyl;

mdi R*, R*, R*, va R% doc 14p 13, va mdi trong s& R* hoic mdi trong sé R* doc
1ap khi R* hozc R* t6n tai & dang s6 nhiéu 1a, hydro, halogen, C.¢ alkyl (trong d6 alkyl
c6 thé dugc thé tiy ¥ bang 1 dén 5 phan tir thé gidng hodc khac nhau dugc chon tir nhém
bao gdm halogen, hydroxy, Ci.s alkoxy, Ci.6 alkyl este, amino dugc thé ty y bang 1 hoic
2 Cy.6 alkyl gibng hodc khac nhau (trong d6 alkyl c6 thé duogc thé tuy y bang 0x0)), Ca-s
alkynyl, hodc amino (trong d6 amino c6 thé dugc thé tiiy ¥ bang 1 hodc 2 Ci. alkyl giéng
hodc khac nhau); mién 14 khi bt ky hai trong sé R*, R*, R*, va R* mdi doc lap 1a Ci
alkyl néu trén, chung c6 thé dugc két hop cing véi nguyén tir cacbon hodc cic nguyén tir
cacbon ma chung gin vao dé tao thanh vong carbocycle no co tir 3 dén 6 canh hoic
heterocycle no c6 tir 4 dén 6 canh trong d6 khi nhém Ci. alkyl c6 phén tir thé, phan tir
thé nay c6 thé dugc bao gdm nhu thanh phan vong ciia carbocycle hoic heterocycle;

mién 13 hoic R* hodc R* 13 hydro; va

Vong Q 1a nhém c6 cong thac (2e).

Hop chit c6 cong thice (1) c6 thé co it nhét mot nguyén tir cacbon bét dbi xtmg.
Hop chét theo sang ché, do d6, bao gém raxemat ctia hop chét c6 cong thiae (1), cling nhu
cac chét ddng phan hoat tinh quang ciia hop chét c6 cong thire (1). Khi hop chit ¢6 cong
thirc (1) ¢6 hai hodc nhiéu nguyén tir cacbon bat d6i ximg, né c6 thé c¢6 chit dong phan
1ap thé. Hop chét theo sang ché, do d6, bao gdm cac chit dong phan lap thé ctia hop chét
c¢6 cong thire (1) va hdn hop clia chiing.

Ngoai ra, cac hop chét dugc doteri hoa trong d6 bat ky mét, hai, hogc nhiéu hon
'H trong hop chét c¢6 cong thic (1) dugc thay thé bang 2H(D) dugc bao gbm trong hop
chét c6 cong thue (1).

Hop chét c6 cong thie (1) hoic mudi dugc dung ctia n6 co thé ton tai & dang
hydrat va/hodc solvat, va hydrat va solvat nhu etanol solvat dugc bao gdm trong hop chét
theo sang ché. Ngoai ra, hop chét theo sang ché ciing bao gdm cac hop chat & dang tinh

thé ctia toan bd cac phuong an cia no.
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Khi hop chit c6 cong thirc (1) ¢6 nhom axit, mudi duoc dung ciia n6 bao gbm, vi
du, mudi kim loai kiém nhu mubi natri va mudi kali; mudi kim loai kiém thé nhu mudi
canxi va mudi magie; mudi kim loai v co nhu mubi kém; va mudi bazo hitu co nhu
trietylamin, trietanolamin, trihydroxymetylaminometan, va axit amin.

Khi hop chit c6 cong thic (1) c6 nhém bazo, mudi duge dung ctia né bao gbm, vi
du, mudi axit vo co nhu hydroclorua, hydrobromua, sulfat, phosphat, va nitrat; mudi axit
hitu co nhu axetat, propionat, sucxinat, lactat, malat, tartrat, xitrat, maleat, fumarat,
metansulfonat, p-toluensulfonat, benzensulfonat, ascorbat, va orotat.

Sau ddy, cac quy trinh didu ché hop chét theo sing ché dugc gidi thich cing v6i
cac vi du, nhung sang ché sé khong bi gidi han & day.

Quy trinh diéu ché

Hop chit theo sang ché c6 thé dugc didu ché bing quy trinh bét ky trong s cac
quy trinh diéu ché duoc dé cap duéi day va chiing dugc két hop v6i cac quy trinh da biét.

M&i hop chat xudt hién trong cac so db sau ddy ciing c6 thé & dang mudi ciia no,
va mudi nay cé thé bao gém, vi du, mudi teong tng vi du nhu mubi cua hop chét c6 cong
thtte (1). Céac phan tng dwoc d& cap dudi day chi 1a cic vi du, va do d6 hop chét theo
sang ché c6 thé dugc diéu ché tuy y bang cc quy trinh khac dya trén kién thirc ctia nguoi
¢6 hiéu biét trung binh trong tong hop hitu co.

Néu c6 nhém chitc ma can dugc bao vé trong céc quy trinh diéu ché dugc dé cap
duéi ddy, nhom chic nay co thé duoc bao vé khi thich hop va sau d6 dugc hiy bao vé
sau khi hoan thanh phéan tmg hodc cac chudi phan tmg dé thu dugc hop chat mong mudn,
mac du viéc st dung nhém bao ve bét ky khong dugc chi bdo cu thé.

Nhém bao vé duge sir dung & ddy bao gdm, vi du, cic nhém bao vé thong thudng
duoc mé ta trong 7. W. Greene and P. G. M. Wuts, "Protective Groups in Organic
Synthesis", 3rd Ed., John Wiley and Sons, inc., New York (1999). Cu thé, nhom bao vé
cho nhém amino bao gbém, vi du, benzyloxycarbonyl, tert-butoxycarbonyl, axetyl, va
benzyl. Nhom bao vé cho nhém hydroxy bao gém, vi du, trialkylsilyl, axetyl, va benzyl.

Viéc bao vé va huy bao vé c6 thé duoc thuc hién bing cac phwong phap thong
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thudng trong hoéa hoc téng hop hiru co (vi du, cac phuong phap dugc md ta trong 7. W.
Greene and P. G. M. Wuts, "Protective Groups in Organic Synthesis”, 3rd Ed., John
Wiley and Sons, inc., New York (1999)), hoac cac phuong phép twong tu v6i ching.
Quy trinh diéu ché 1

Hop chit theo Cong thtrc (1a), trong sé cac hop chit c6 Cong thire (1), c6 thé dugc

diéu ché, vi dy, bang quy trinh sau dy:

R4 R4 0
b 1a R1b
1a R R
R \/\/ q Ho " OH o N \»/\Z/Q
a 2
R2a R2b r \%/ R4 R R R R R 1 R1d
1d
N P R (5) HO N N\/\/
HN ~ —_— n ) m
m ac’ ‘nad 2¢ p2d R'¢
53 R2¢ R2d R1c R R* R3 R“® R

(4) (1a)

trong d6 Z, m, n, R'2, R1®, Rl¢, R4 R2? R?b R2 R R3 R% R R R* va Vong Q la
nhu dugc xac dinh trong Muc [1] néu trén.

Hop chat (la) dugc didu ché biang cich lam phan tmg Hop chét (4) va axit
carboxylic ctia cong thice (5) trong dung mdi tro thich hgp véi su c6 mit clia chit tring
ngung thich hgp. Phan tGng co thé dugc thuc hién véi su c6 mit cia bazo thich hop.
Nhiét d6 phan tng nhin chung ndm trong khoang tir -20°C dén diém s6i ctia dung moi
duoc st dung & day. Thoi gian phan Gng phuy thudc vao cac didu kién phan tng nhu nhiét
d6 phan tmg, chat trung ngung dugc sit dung & day, cac chét khoi dau, va dung mdi dugc
stt dung & day, va nhin chung nim trong khoang tir 10 phut dén 48 gio.

Cac vi du vé cac chit tring ngung dugc st dung & day bao gdm
dixyclohexylcarbodiimit ~ (DCC),  diisopropylcarbodiimit  (DIPC),  l-etyl-3-(3-
dimetylaminopropyl)-carbodiimit (WSC), benzotriazol-1-yl-tris(dimetylamino)phospho
hexaflophosphat (BOP), diphenylphosphonyl amit (DPPA), N,N-carbonyldiimidazol
(CDI), benzotriazol-1-yl-N,N,N',N'-tetrametyluroni hexaflophosphat (HBTU), va O-(7-
azabenzotriazol-1-y1)-N,N,N',N'-tetrametyluroni hexaflophosphat (HATU).

Khi cén thiét, cac chat phu gia cé thé duoc bd sung, nhu N-hydroxysucxinimit

(HOSu), 1-hydroxybenzotriazol (HOB), 3-hydroxy-4-oxo0-3,4-dihydro-1,2,3-
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benzotriazin (HOOBL).

Céc vi du vé bazo dugc sir dung & ddy bao gdm cac bazo hitu co nhu trietylamin,
diisopropyletylamin, va pyridin; cidc bazo v6 co nhu kali carbonat, natri carbonat, xeri
carbonat, kali bicarbonat, natri bicarbonat, kali dihydrophosphat, dikali hydrophosphat,
kali phosphat, natri dihydrophosphat, dinatri hydrophosphat, natri phosphat, kali hydroxit,
natri hydroxit, va natri hydrua; va cac alkoxit kim loai nhu natri metoxit va kali tert-
butoxit.

Céc vi du vé cac dung mdi tro duge st dung & ddy bao gdm céc hydrocarbon duge
halogen héa nhu cloroform va diclometan; cac hydrocarbon thom nhu benzen va toluen;
cac dung mdi ete nhu dietyl ete, tetrahydrofuran (THF), va 1,4-dioxan; cidc dung moi
aprotic phan cuc nhu axetonitril, axeton, metyletyl keton, dimetylformamit, N-metyl-2-
pyrolidinon, va dimetylsulfoxit; cac dung méi bazo nhu pyridin; va cac dung mdi hon
hop cta ching.

Quy trinh diéu ché 2
Trong s cac hop chat c6 Cong thire (4), hop chét theo Cong thirc (4a) c6 thé duoc

didu ché, vi du, bang quy trinh sau day.

R2 R2
Boc, CHO

R'2 lil f R2 R2 R22 R Rta

/\/ R3 R2c R2d Boc

HN N R ) \N ! l// R™ HN //\ R
3 RZG R2d 3 RZG R2d
\,\ \ ——eee R \ \ i R \ \
R1d R1d
(6) (8) (4a)

Trong so dd, Z, R'2 R'®, R'e, R14 R? R? R R R3, va Vong Q la nhu dugc xé4c dinh
trong Muc [1] néu trén; valla 0, 1, 2, hodc 3.

Hop chit (8) co thé dugc diéu ché bing cach lam phan tmg Hop chét (6) va
andehyt c6 cong thic (7) trong diéu kién amin héa khir bang chit khtr thich hop trong
dung moi tro thich hgp. Phan tng c6 thé duogc thue hién véi su c6 mit ciia bazo hoic axit
thich hop khi can thiét. Nhiét d6 phan tng nhin chung ndm trong khoang tr -20°C dén
diém s6i ctia dung moi duge st dung & day. Thoi gian phan (mg phu thudc vao céc didu

kién phan ing nhu nhiét do phan Ung, chat khir duogc st dung & day, céc chit khoi déu,
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va dung méi duoc sir dung & ddy, va nhin chung nam trong khoang tir 10 phut dén 48 gio.

Céc vi du v& céac chét khtr dugc sir dung & day bao gdbm cac hop chat phirc hydrua
nhu natri triaxetoxyborohydrua, lithi nhdém hydrua, natri borohydrua, va natri
xyanoborohydrua; va cac phtrc boran nhu phirc boran-dimetyl sulfua va phuc boran-
tetrahydrofuran.

Céc vi du vé cac bazo duoc st dung & ddy bao gébm cac bazo hitu co nhu
trietylamin, diisopropyletylamin, va pyridin; cac bazo vo co nhu kali carbonat, natri
carbonat, xeri carbonat, kali bicarbonat, natri bicarbonat, kali dihydrophosphat, dikali
hydrophosphat, kali phosphat, natri dihydrophosphat, dinatri hydrophosphat, natri
phosphat, kali hydroxit, natri hydroxit, va natri hydrua; va cac alkoxit kim loai nhu natri
metoxit va kali tert-butoxit.

Céc vi du v& cac axit duge st dung & ddy bao gdm céc axit hitu co nhur axit axetic,
axit trifloaxetic, va axit metansulfonic; va cac axit vd co nhu axit clohydric va axit
sulfuric.

Céc vi du vé cac dung méi tro duoc st dung & diy bao gdm nude; axetonitril; cac
hydrocarbon dugc halogen hda nhu cloroform va diclometan; cdc hydrocarbon thom nhu
benzen va toluen; cac dung moi ete nhu 1,2-dimetoxyetan, tetrahydrofuran, va 1,4-
dioxan; cadc dung mdi rugu nhu metanol, etanol, va 2-propanol; cac dung moi aprotic
phan cuc nhu dimetylformamit va N-metyl-2-pyrolidinon; va cdc dung moi hdn hop cua
ching.

Hop chét (4a) c6 thé duge didu ché bang cach xu Iy Hop chét (8) véi axit thich
hop trong dung méi tro thich hop. Nhiét do phan tng nhin chung nam trong khoang tir -
20°C dén diém soi ctia dung méi duge sir dung & day. Thoi gian phan tmg phu thudce vao
cac diéu kién phan ung nhu nhiét do phan ung, axit duge st dung & day, cic chét khoi
dAu, va dung moi duge s dung & dy, va nhin chung nam trong khoang tir 10 phut dén
48 gio.

Céac vi du vé céc axit duge st dung & ddy bao gdm céc axit hitu co nhu axit

trifloaxetic; va cac axit vo co nhu axit clohydric va axit sulfuric.
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Céc vi du vé cac dung moi tro dugc st dung ¢ day bao gdm cac hydrocarbon dugc

halogen hoa nhu cloroform va diclometan; cac hydrocarbon thom nhu benzen va toluen;

cac dung moi ete nhu dietyl ete, tetrahydrofuran, 1,4-dioxan, va 1,2-dimetoxyetan; cac

ruou bac thép nhu metanol, etanol, va 2-propanol; va cadc dung mdi aprotic phdn cuc nhu

axetonitril, dimetylformamit, N-metyl-2-pyrolidinon, va dimetylsulfoxit; va cac dung moi

hdn hop ctia ching.

Quy trinh diéu ché 3

Hop chat theo Cong thirc (8) co thé duoc diéu ché, vi dy, bang quy trinh sau day.

R2a RZb
Boc LG
ril n R1a /R1b
3 R g2 Q
R R? R2b /‘z/
(9) r I__Rtd
o Boc N\/,)
st
R3 R2¢ R2d Rc
(8)
R3-LG
R#? R (12)
Boc LG
N m R1a R1b
RZC RZd \/\/ /Q
(10) R R® (V2
4R

. BOC\

X

m
RZC RZd R1c
(1)

Trong so d6, Z, m, R'2, R'®, Rle R1 R? R? R?, R?, R3 va Vong Q la nhu dugc xéc

dinh trong Muc [1] néu trén; LG 1a nhom roi chuyén nhu iot, brom, clo, sulfonyl dugc thé

(vi du, metansulfonyl va p-toluensulfonyl).

Hop chét (8) c¢6 thé duge didu ché bang cach 1am phan ung Hop chét (6) véi chét

alkyl hoa c6 Cong thuc (9) trong dung moi tro thich hop. Phéan tmg c6 thé duoc thyc hién

véi sy ¢6 mit cia bazo thich hop, khi can thiét, va ngoai ra v6i sy cd mat cua chat xuc

tac chuyén pha thich hop. Nhiét d6 phan tmg nhin chung nim trong khoang tir -20°C dén

diém s6i ciia dung moi duge st dung ¢ ddy. Thoi gian phan Ung phu thudc vao céac dicu

kién phdn tng nhu nhiét do phan Ung, bazo dugc st dung & day, céc chit khoi dau, va
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dung mdi dugc st dung & ddy, va nhin chung ndm trong khoang tir 10 phut dén 48 gio.

Cac vi du v& cac bazo dugc st dung & ddy bao gébm cac bazo hitu co nhu
trietylamin, diisopropyletylamin, va pyridin; cac bazo vd co nhu kali carbonat, natri
carbonat, xeri carbonat, kali bicarbonat, natri bicarbonat, kali dihydrophosphat, dikali
hydrophosphat, kali phosphat, natri dihydrophosphat, dinatri hydrophosphat, natri
phosphat, kali hydroxit, natri hydroxit, va natri hydrua; va cac alkoxit kim loai nhu natri
metoxit va kali tert-butoxit.

Cac vi du vé cac chat xuc tic chuyén pha dugc st dung & ddy bao gbm
tetrabutylamoni hydro sulfat.

Céc vi du vé cac dung mdi tro duge st dung & ddy bao gdm cac hydrocarbon dugc
halogen héa nhu cloroform va diclometan; cac hydrocarbon thom nhu benzen va toluen;
cac dung moi ete nhu dietyl ete, tetrahydrofuran (THF), va 1,4-dioxan; cdc rugu bac thip
nhu metanol, etanol, va 2-propanol; cac dung mdi aprotic phdn cuc nhu axetonitril,
axeton, metyletyl keton, dimetylformamit, N-metyl-2-pyrolidinon, va dimetylsulfoxit; va
dung méi hon hgp cia ching.

Hop chit (11) ¢6 thé duge diéu ché bang cach 1am phan tng Hop chét (6) véi chat
alkyl hoa c6 Cong thirc (10) trong dung moéi tro thich hgp. Phan tng ¢ thé duoc thyc
hién véi sy ¢6 mét cua bazo thich hop khi can thiét, va ngoai ra voi sy c6 mat cua chét
xuc tac chuyén pha thich hop. Nhiét d6 phan tmg nhin chung nam trong khoang tir -20°C
dén diém s6i ctia dung méi duogc st dung & day. Thoi gian phan tmg phu thudc vao cic
diéu kién phan ung nhu nhiét do phan tmg, bazo duoc sir dung & ddy, cac chat khéi dau,
va dung méi duoc st dung & dy, va nhin chung nam trong khoang tir 10 phut dén 48 gio.

Cac vi du v& cic bazo dugc st dung & diy bao gdm cic bazo hitu co nhu
trietylamin, diisopropyletylamin, va pyridin; cac bazo vo co nhu kali carbonat, natri
carbonat, xeri carbonat, kali bicarbonat, natri bicarbonat, kali dihydrophosphat, dikali
hydrophosphat, kali phosphat, natri dihydrophosphat, dinatri hydrophosphat, natri
phosphat, kali hydroxit, natri hydroxit, va natri hydrua; va cac alkoxit kim loai nhu natri

metoxit va kali tert-butoxit.
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Cac vi du vé& cac chit xuc tic chuyén pha duogc s dung & day bao gbm
tetrabutylamoni hydro sulfat.

Céc vi du vé cac dung mdi tro duoc sit dung & day bao gdm céc hydrocarbon dugc
halogen héa nhu cloroform va diclometan; cac hydrocarbon thom nhu benzen va toluen;
cac dung mdi ete nhu dietyl ete, tetrahydrofuran (THF), va 1,4-dioxan; cic rugu bac thap
nhu metanol, etanol, va 2-propanol; cac dung mdi aprotic phan cuc nhu axetonitril,
axeton, metyletyl keton, dimetylformamit, N-metyl-2-pyrolidinon, va dimetylsulfoxit; va
cac dung mdi hon hop ctia ching.

Hop chit (8) ¢6 thé dugc didu ché bing cach 1am phan tng Hop chit (11) véi chit
alkyl hoa c6 Cong thirc (12) trong dung modi tro thich hop. Phan ung co thé duoc thuc
hién véi su ¢6 mat ciia bazo thich hgp khi can thiét, va ngoai ra v4i su c6 mat cla chét
xtc tac chuyén pha thich hop. Nhiét d6 phéan tmg nhin chung nim trong khoang tlr -20°C
dén diém sdi cua dung méi duogc sit dung & ddy. Thoi gian phan ng phu thudc vao cac
diéu kién phan tng nhu nhiét do phan tng, bazo duge st dung & day, cic chit khoi dau,
va dung mdi dugc st dung & ddy, va nhin chung nim trong khoang tir 10 phit dén 48 gio.

Céac vi du v& cac bazo duge st dung & ddy bao gdbm cac bazo hitu co nhu
trietylamin, diisopropyletylamin, va pyridin; cac bazo v6 co nhu kali carbonat, natri
carbonat, xeri carbonat, kali bicarbonat, natri bicarbonat, kali dihydrophosphat, dikali
hydrophosphat, kali phosphat, natri dihydrophosphat, dinatri hydrophosphat, natri
phosphat, kali hydroxit, natri hydroxit, va natri hydrua; va cac alkoxit kim loai nhu natri
metoxit va kali tert-butoxit.

Céc vi du v& cac chit xuc tic chuyén pha dugc st dung ¢ ddy bao gdm
tetrabutylamoni hydro sulfat.

Céc vi du vé cac dung mdi tro duge str dung & ddy bao gém cac hydrocarbon dugc
halogen hoéa nhu cloroform va diclometan; cac hydrocarbon thom nhu benzen va toluen;
cac dung mdi ete nhu dietyl ete, tetrahydrofuran (THF), va 1,4-dioxan; cdc rugu bac thép
nhu metanol, etanol, va 2-propanol; cdc dung mdi aprotic phén cuc nhu axetonitril,

axeton, metyletyl keton, dimetylformamit, N-metyl-2-pyrolidinon, va dimetylsulfoxit; va
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cac dung mdi hdn hop cua ching.
Quy trinh diéu ché 4
Trong s cac hop chat c6 Cong thie (1), hop chit theo Cong thire (1f) ¢6 thé duoc

didu ché, vi du, bang quy trinh sau day.

R4b 0 O
\/, 1b
1a R1b N \s/\ R1a R
R \ / Q R4 cl " RZ R \”\ A
R2a R2b r»\%/ R4c R o\\//o r % R1d
HN —_— m
(4) (14)
—1a R
R
Réa R4<b) ORza R2b r\/‘/\2/ Q
. Y N_ T R"
S
HO N - ~X

Réc Il?s R2¢ R2d R'c

(1)

Trong so dd, Z, m, R'2, R!® Rlc R!4 R2 R R? R, R3, R* R* R*, va Vong Q la
nhu dugc xac dinh trong néu trén Muc [1].

Hop chit (14) ¢6 thé dugc diéu ché bing cach lam phan tmg Hop chét (4) va
sulfonyl clorua c6 Cong thirc (13) vGi su ¢6 mat cia dung mdi tro thich hop. Phan tng c6
thé duoc thuc hién voi sy c6 mit cia bazo thich hop. Nhiét d¢ phan tmg nhin chung nam
trong khoang tir -20°C dén diém s6i ciia dung mdi dugc st dung & ddy. Thoi gian phan
ung phu thudc vao céc diéu kién phan Ung nhu nhiét d§ phan ung, céac chit khéi dau
duogc sir dung & ddy, va dung mdi, va nhin chung nam trong khoang tir 10 phut dén 48 gio.

Céc vi du vé& cac bazo dugc st dung & diy bao gébm cac bazo hitu co nhu
trietylamin, diisopropyletylamin, va pyridin; cac bazo vo co nhu kali carbonat, natri
carbonat, xeri carbonat, kali bicarbonat, natri bicarbonat, kali dihydrophosphat, dikali
hydrophosphat, kali phosphat, natri dihydrophosphat, dinatri hydrophosphat, natri
phosphat, kali hydroxit, natri hydroxit, va natri hydrua; va céc alkoxit kim loai nhu natri

metoxit va kali tert-butoxit.
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Céc vi du vé cac dung méi tro duoc sit dung & day bao gdbm cac hydrocarbon dugc
halogen hoéa nhu cloroform va diclometan; cac hydrocarbon thom nhu benzen va toluen;
cac dung moi ete nhu dietyl ete, tetrahydrofuran (THF), va 1,4-dioxan; cdc dung moi
aprotic phan cuc nhu axetonitril, axeton, metyletyl keton, dimetylformamit, N-metyl-2-
pyrolidinon, va dimetylsulfoxit; cac dung mdi bazo nhu pyridin; va cic dung mdi hdn
hop cua ching.

Hop chét (1f) ¢6 thé dugc didu ché bing cach lam phan ting Hop chit (14) véi
hydroxit nhu tetrabutylamoni hydroxit va natri hydroxit trong dung mdi tro thich hgp.
Nhiét d6 phan tmg nhin chung ndm trong khoang tir -20°C dén diém so6i ctia dung mdi
duoc sir dung & ddy. Thoi gian phan tng phu thudc vao cic diéu kién phan ting nhu nhiét
d6 phan Gmg, cac chat khoi dau duge st dung & ddy, va dung mdi duge st dung & day, va
nhin chung nam trong khoang tir 10 phut dén 48 gio.

Céc vi du vé cac dung méi tro duoc sit dung & ddy bao gdm cac hydrocarbon thom
nhu benzen va toluen; cac dung méi ete nhu dietyl ete, tetrahydrofuran (THF), va 1,4-
dioxan; cdc dung mdi aprotic phdn cuc nhu axetonitril, axeton, metyletyl keton,
dimetylformamit, N-metyl-2-pyrolidinon, va dimetylsulfoxit; va cac dung mo6i hdn hop
clia ching.

Quy trinh diéu ché 5
Trong s cac hop chat c6 Cong thirc (6), hop chét theo Cong thirc (6a) c6 thé duge

diu ché, vi du, bang quy trinh sau day.
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Trong so dd, R%2, R%®, R, va R [ nhu duge xac dinh trong Muc [1] néu trén; va A 1a
1ot, brom, hoéc clo.

Hop chat (15) c¢6 thé dugc didu ché biang cich lam phan tng axit 1-(tert-
butoxycarbonyl)piperidin-4-carboxylic véi N,O-dimetylhydroxylamin hodc hydroclorua
clia n6 v6i su c6 mit cua chét tring ngung thich hop trong dung mai tro thich hop. Phan
ung co thé duoc thuc hién vdi su ¢é mit cua bazo thich hop. Nhiét do phan tng nhin
chung ndm trong khoang tir -20°C dén diém sdi ciia dung mbi duge sir dung & day. Thoi
gian phan tng phu thudc vao cac diéu kién phan tng nhu nhiét 4o phan tng, chét trung
ngung duoc st dung & déy, cac chit khéi dau, va dung moi dugc str dung & déy, va nhin
chung nidm trong khoang tir 10 phut dén 48 gio.

Hop chat (15) ciing c6 thé duoc diéu ché bing cach lam phan Gng N,O-
dimetylhydroxylamin hodc mudi cia né véi halogenua axit hodc anhydrua axit ma thu
dugc tir axit 1-(tert-butoxycarbonyl)piperidin-4-carboxylic, véi su ¢6 mét cua bazo thich
hop, trong dung moi tro thich hgp. Nhiét dd phan Gng nhin chung nam trong khoang tir -
20°C dén diém soi cua dung moi duge st dung & ddy. Thoi gian phan tmg phu thudc vao
céc diéu kién phan ung nhu nhiét 6 phan tng, chit tring ngung dugc st dung & day, cac
chét khéi ddu, va dung méi duoc st dung & ddy, va nhin chung nim trong khoang tir 10
phut dén 48 gio.

Cac vi du v& cac chét tring ngung duoc st dung & diy bao gom
dixyclohexylcarbodiimit ~ (DCC),  diisopropylcarbodiimit ~ (DIPC),  1-etyl-3-(3-
dimetylaminopropyl)-carbodiimit (WSC), benzotriazol-1-yl-tris(dimetylamino)phospho
hexaflophosphat (BOP), diphenylphosphonyl amit (DPPA), N,N-carbonyldiimidazol
(CDI), va benzotriazol-1-yI-N,N,N',N'-tetrametyluroni hexaflophosphat (HBTU). Phan
mg c6 thé duoc thuc hién véi viée bd sung chit phu gia nhu N-hydroxysucxinimit
(HOSu), 1-hydroxybenzotriazol (HOBt), va 3-hydroxy-4-oxo-3,4-dihydro-1,2,3-
benzotriazin (HOOBt) khi can thiét.

Céac vi du v& cac bazo dugc sit dung & ddy bao gdm cac bazo hitu co nhu

trietylamin, diisopropyletylamin, va pyridin; cac bazo vd co nhu kali carbonat, natri
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carbonat, xeri carbonat, kali bicarbonat, natri bicarbonat, kali dihydrophosphat, dikali
hydrophosphat, kali phosphat, natri dihydrophosphat, dinatri hydrophosphat, natri
phosphat, kali hydroxit, natri hydroxit, va natri hydrua; va céc alkoxit kim loai nhu natri
metoxit va kali tert-butoxit.

Céc vi du vé cac dung mdi tro dugce sir dung & day bao gdbm cac hydrocarbon dugc
halogen héa nhu cloroform va diclometan; cac hydrocarbon thom nhu benzen va toluen;
cac dung moi ete nhu dietyl ete, tetrahydrofuran (THF), va 1,4-dioxan; cdc dung moi
aprotic phin cuc nhu axetonitril, axeton, metyletyl keton, dimetylformamit, N-metyl-2-
pyrolidinon, va dimetylsulfoxit; cac dung méi bazo nhu pyridin; va dung moi hdn hop
cta ching.

Hop chat (17) ¢6 thé duoc diéu ché bing cach 1am phan tmg Hop chit (15) véi
hop chit duoc lithi héa ma duoc san xuét bing cach xt Iy Hop chit (16) v6i organolithi
nhu n-butyllithi trong dung mdi tro thich hgp. Nhiét d¢ phan ung nhin chung nim trong
khoang tir -78°C dén diém s6i cua dung mdi duoc sit dung & day. Thoi gian phan tng
phu thudc vao céc diéu kién phan tng nhu nhiét d§ phan Ung, chat phan tng dugc su
dung & day, cac chit khéi ddu, va dung méi duge st dung & day, va nhin chung nam
trong khoang tir 10 phut dén 48 gio.

Céc vi du vé cac dung mdi tro duge st dung & day bao gdm céc hydrocarbon thom
nhu benzen va toluen; cac dung mdi ete nhu dietyl ete, tetrahydrofuran (THF), va 1,4-
dioxan; va cac dung moi hdn hop cla ching.

Hop chét (18) c6 thé dugc didu ché bang cach lam phan ung Hop chat (17) véi
hydroxylamin hodc mudi ctia n6 véi su ¢6 mit cia bazo thich hgp khi can thiét. Nhiét do
phan Gng nhin chung nim trong khoang tir -20°C dén diém s6i cua dung moi dugc st
dung & day. Thoi gian phan tng phu thudc vao cac didu kién phan @ng nhu nhiét dd phan
tng, bazo dugc st dung & day, cc chét khéi dau, va dung mdi dugc sir dung & ddy, va
nhin chung ndm trong khoang tir 10 phut dén 48 gio.

Cac vi du v& cac bazo dugc st dung & ddy bao gém céac bazo hitu co nhu

trietylamin, diisopropyletylamin, va pyridin; cidc bazo v0 co nhu kali carbonat, natri
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carbonat, xeri carbonat, kali bicarbonat, natri bicarbonat, kali dihydrophosphat, dikali
hydrophosphat, kali phosphat, natri dihydrophosphat, dinatri hydrophosphat, natri
phosphat, kali hydroxit, natri hydroxit, va natri hydrua; cac alkoxit kim loai nhu natri
metoxit va kali tert-butoxit; va natri axetat.

Céc vi du vé cac dung méi duge st dung & ddy bao gdm cac hydrocarbon thom
nhu benzen va toluen; cac dung mdi ete nhu dietyl ete, tetrahydrofuran (THF), va 1,4-
dioxan; cac rugu bac thip nhu metanol, etanol, va 2-propanol; cdc dung moi aprotic phan
cuc nhu dimetylformamit va N-metyl-2-pyrrolidinon; nuéc; va cdc dung moi hdn hop
cta chung.

Hop chit (19) ¢6 thé duge didu ché bing cach xir Iy Hop chat (18) véi bazo thich
hop trong dung mdi tro thich hgp. Nhi¢t do phan tng nhin chung nim trong khoang tir -
20°C dén diém sdi cua dung moi duoc str dung & dy. Thoi gian phan ing phu thudc vao
cac diéu kién phan (mg nhu nhiét do phan ing, bazo dugc st dung & diy, cac chit khoi
dau, va dung méi duge st dung & ddy, va nhin chung nim trong khoang tr 10 pht dén
48 gio.

Cac vi du v& cac bazo dugc st dung & ddy bao gdm cic bazo hitu co nhu
trietylamin, diisopropyletylamin, va pyridin; cidc bazo vO co nhu kali carbonat, natri
carbonat, xeri carbonat, kali bicarbonat, natri bicarbonat, kali dihydrophosphat, dikali
hydrophosphat, kali phosphat, natri dihydrophosphat, dinatri hydrophosphat, natri
phosphat, kali hydroxit, natri hydroxit, va natri hydrua; va céc alkoxit kim loai nhu natri
metoxit va kali tert-butoxit.

Céc vi du vé cac dung mdi tro duge st dung ¢ ddy bao gém cac hydrocarbon dugc
halogen héa nhu cloroform va diclometan; cac hydrocarbon thom nhu benzen va toluen;
cac dung moi ete nhu dietyl ete, tetrahydrofuran (THF), va 1,4-dioxan; cac rugu béc thép
nhu metanol, etanol, va 2-propanol; cidc dung moéi aprotic phan cuc nhu axetonitril,
axeton, metyletyl keton, dimetylformamit, N-metyl-2-pyrolidinon, va dimetylsulfoxit; va
béc dung méi hdn hop cia ching.

Hop chit (6a) c6 thé dugc didu ché bang cach xir Iy Hop chét (19) véi axit thich
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hop trong dung moi tro thich hgp. Nhi¢t d phan ung nhin chung nam trong khoang tir -
20°C dén diém sbi ctia dung moi duoc st dung & day. Thoi gian phan (g phu thudc vao
cac diu kién phan mg nhu nhiét do phan ung, axit dugc sit dung & ddy, cic chit khoi
dAu, va dung méi dugc sit dung & day, va nhin chung nim trong khoang tir 10 phut dén
48 gio.

Céc vi du vé& cac dung méi tro duge sir dung & diy bao gdm cac hydrocarbon dugc
halogen hoa nhu cloroform va diclometan; cac hydrocarbon thom nhu benzen va toluen;
cac dung mdi ete nhu dietyl ete, tetrahydrofuran, 1,4-dioxan, va 1,2-dimetoxyetan; cac
ruou bac thép nhu metanol, etanol, va 2-propanol; cac dung moi aprotic phan cuc nhu
axetonitril, dimetylformamit, N-metyl-2-pyrolidinon, va dimetylsulfoxit; va cdc dung moi
hon hop ctia ching.

Céac vi du vé& céc axit duge st dung ¢ ddy bao gdém céc axit vO co nhu axit
clohydric va axit sulfuric; va cac axit hitu co nhu axit trifloaxetic.

Hop chét theo sang ché ma c6 nhém chirc mong mudn & vi tri mong mudn ¢6 thé
duge didu ché bing cach két hop theo cach thich hop cac quy trinh diéu ché néu trén.
Viéc tach riéng va tinh ché mdi san phdm trung gian hodc san pham trong cc quy trinh
didu ché néu trén c6 thé dugc thuc hién bing cic phuong phép thong thudng trong tbng
hop hitu co, vi du, béng cach két hop theo cach thich hop viée loc, chiét, rira, 1am kho, cd,
két tinh, va cac phép sic ky khac nhau. Mt sé san phdm trung gian ¢ thé dugc sit dung
& bude tiép theo ma khong tinh ché.

Mot sb hop chét khéi déu hodc cht trung gian trong cdc quy trinh diéu ché néu
trén c6 thé ton tai & dang mudi nhu hydroclorua phu thudc vao cac diéu kién phan ung,
nhung c6 thé duoc sit dung nhu chinh chiing hodc & dang tw do cta ching. Khi hgp chét
khéi ddu hodc chét trung gian thu duoc & dang mudi va n6 can duge st dung hodc thu
dugc ¢ dang ty do cda ching, né ¢ thé duoc bién ddi thanh dang tu do cda né béng cach
hoa tan hodc tao huyén phi n6 trong dung moéi thich hgp va trung hoa dung dich hozc
huyén phii thu duoc bang bazo nhu dung dich natri bicarbonat.

Mot sb hop chit c6 Cong thirc (1) hodc mubi duoc dung clia chiing c6 thé ton tai &
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dang céc chit ddng phan nhu chit hdn bién (vi du, dang keto-enol), chét déng phan 1ap
thé, chat déng phan hinh hoc, va chét ddng phan quang hoc. Sang ché bao gdm moi chét
ddng phan c6 thé néu trén, va hdn hop ctia chiing ma c¢6 céc ty 1& hdn hop khac nhau.

Céc chat ddng phan quang hoc c6 thé duge phan tich bang phuong phap tach da
biét nhu phwong phap nho viée két tinh phan doan va cot hoat tinh quang & bugc thich
hop trong céc quy trinh didu ché néu trén. Ngoai ra, chit khéi diu hoat tinh quang cling
¢6 thé dugc st dung cho céac chat khéi dau.

Dé thu dugc hop chat ¢ cong thie (1) 1a mudi clia né, khi san pham 1a mudi cia
hop chit co cong thic (1), san phdm nay can duoc tinh ché truc tiép; hodc khi san phim
nay 1a & dang tu do cia hop chét c6 cong thirc (1), san phidm nay can duoc hoa tan hodc
duoc tao huyén pht trong dung moéi thich hgp va sau d6 axit hodc bazo can dugc b sung
vao dé tao thanh mudi cua né.

Hop chét theo sang ché c6 hoat tinh ddi khéang ddi v6i thu thé 5-HTa va hoat tinh
d6i khang dbi voi thu thé 5-HT7, va c6 co ché khac so véi cac dugc pham hién tai khac
dé didu tri cac bénh tAm than. Hop chat theo sang ché c6 thé cung chp tiry chon méi vé
dugc phim dé didu tri cac bénh tAm thin khac nhau. Cu thé, hop chit theo sang ché 1a
hiru ich dé didu tri cac bénh tAm thin. Hop chét theo sang ché cling hitu ich dé diéu tri
cac bénh hé than kinh trung tam.

Céc bénh tdm than hodc bénh hé than kinh trung tAm ma ky vong dugc didu tri
hi€u qua bao gém, vi du, FO0-F09: rbi loan tAm than hitu co, bao gém triéu chirng, F10-
F19: rdi loan hanh vi va tdm than do st dung chit kich thich than kinh, F20-F29: bénh
tam than phén liét, rdi loan phan liét, va r6i loan 4o tuéng, F30-F39: r61 loan tAm trang
[tinh cam], F40-F48: rbi loan thin kinh, rbi loan lién quan dén cing thang, va rdi loan
dang co thé (somatoform), F51: r6i loan gidc ngl vo co, F52: rdi loan chirc ning tinh duc,
khéng gay ra bdi bénh hodc r6i loan hitu co, F84: rdi loan phat trién lan toa, F90-F98: rdi
loan cam x@c va hanh vi khoi phéat & thoi tho 4u va thoi thanh nién, G20-G26: rdi loan
van dong va ngoai thap, G30-G32: cac bénh thoai hoa khac cia hé than kinh, va G47: rbi

loan gidc ngu trong phan loai bénh qubc té, 4n ban 1an thir 10 (ICD-10).
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F00-F09: rdi loan tAm than hitu co, bao gém triéu chung, bao gém, vi du, bénh
Alzheimer, sa sut tri tué nfo mach, chimg mét tri thé Lewy, ching méat tri & bénh
Parkinson, rbi loan tdm than do cac bénh khac nhu tdn thuong ndo, va roi loan tam than
khac do rdi loan chirc niang ndo va bénh vat ly.

F10-F19: R&i loan hanh vi va tdm thin do sit dung chét kich thich than kinh bao
gém sang rugu, r6i loan tAm thin, va hoi ching hay quén, do st dung céc chit khac nhau.

F20-F29: Bénh tAm than phan liét, r6i loan phan liét, va rbi loan 4o tudng bao gém
bénh tdm thin phan liét hoang tudng, bénh tam than phan li¢t don gin, va réi loan a0
tudng.

F30-F39: Rdi loan tim trang [tinh cam] bao gém giai doan hung cam, rdi loan tinh
cam ludng cuc, va giai doan trdm cam.

F40-F48: Ri loan than kinh, rdi loan lién quan dén cang thr?mg, va rbi loan dang
co thé (somatoform) bao gdm i loan lo 4u 4m anh, rdi loan 4m anh cudng ché, va rdi
loan dang co thé (somatoform).

F51: Réi loan giéc ngu vo co bao gém ching mét ngl vd co, mong du, va 4&c mong.

F52: R&i loan chire niang tinh duc, khong giy ra bdi bénh hodc rdi loan hitu co,
bao g6m thiéu hodc mit ham muén tinh duc va rbi loan chirc nang tinh duc khong xac
dinh.

F84: Réi loan phat trién lan toa bao g@)m, vi du, tu ky va roi loan hoat dong qua
mirc két hop vai thiéu nang tri tué va chuyén dong dap khudn.

F90-F98: Réi loan ting dong va rdi loan cam xtic va hanh vi khéi phéat & thoi tho
Au va thoi thanh nién bao g6m r6i loan tang dong, r6i loan cu X1, va 161 loan hén hop cu
XU va cam xuc.

G20-G26: Rbi loan van dong va ngoai thép bao gf”)m bénh Parkinson va Parkinson
thit phét.

G30-G32: Céac bénh thoai hoa khac cia hé than kinh bao gdm bénh Alzheimer,
bénh sa sit tri tué tién dinh thai dwong, thodi hoa thiy thai dwong, chimg mét tri thé

Lewy, va thodi héa ndo do tudi gia.
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G47: Réi loan gic ngli bao gdm rdi loan bit dau va duy tri gidc nga [ching mét
ngu], r6i loan lich trinh ngu-thirc, ching ngu rii, va chiing mét truong luc.

Hop chit theo sang ché 1a hitu ich cho viéc diéu tri hoac phong ngira tai phét cac
tri¢u chiing khac nhau lién quan dén cac bénh nay nhu céc triu ching tam than, rdi loan
giéc ngu, cac triéu ching trAm cam, cac triéu ching lo au, va 61 loan chirc nang nhan
thire.

Serotonin (5-hydroxytryptamin: 5-HT), mot trong s& chit din truyén than kinh
chinh trong hé thin kinh trung tdm, dugc biét 1 lién quan dén céc chtic nang ndo khac
nhau nhu chttc nang nhén thtrc va phan tng cam xuc. Thu thé 5-HTa, mot trong sd cac
loai con cua thu thé 5-HT, duoc biéu hién cao trong, vi du, vd ndo, hdi hai ma, va nhan
raphe. 5-HT2a ma duoc biéu hién trong vé ndo trudc tran cling duoc biét 1a diéu hoa tich
cuc dudng than kinh dopamin trong viing trdn trudc (ventral tegmental area) (Tai liéu phi
sang ché 2). Nghia 13, viéc e ché thu thé 5-HT»a trong vé ndo trudc tran dugc xem la
dan dén hiéu qua @c ché dbi vai cac tridu ching loan than.

Thu thé 5-HT7 duoc biéu hién rong rai trong, vi du, ving dudi doi, ddi thi, hdi hai
ma, va nhan raphe, va lién quan dén viéc diéu chinh nhip sinh hoc & dong vat c6 va (Tai
liéu phi sang ché 9). Puoc biét I khiém khuyét trong nhip sinh hoc lién quan dén cac rdi
loan hé than kinh trung wong khac nhau, dic biét 1a d6i v6i bénh trAm cam, rdi loan cam
xtc theo mua, rbi loan giéc ngu, hoi ching lam viée theo ca, va say may bay. Cac duogc
chét ¢6 hoat tinh ddi khang déi véi thu thé 5-HT7 bao gdm Lurasidone ma dugc st dung
lam duoc phém dé diéu tri bénh tam than phén liét va roi loan ludng cuc va Vortioxetine
ma dugc st dung dé diéu tri trAm cam nang. Tuy nhién, khong c6 dugce chit ma ¢6 hoat
tinh ddi khang chon loc déi véi thu thé 5-HT>.

Ciing duoc biét dén 1a trong mat sb mau dong vat, viéc ddi khang thu thé 5-HT,
dan dén hiéu qua chéng trim cam va giai lo 4u, va cai thién hiéu qua chirc ning nhan
thirc (Tai liéu phi sang ché 6, Tai liéu phi sang ché 7).

Tur kién thuc duge Iy néu trén, dugc ky vong réng viéc e ché thu thé 5-HTaa,

cung v6i viée tre ché thu thé 5-HT7 s& 1a hitu ich trong cac bénh tdm than kinh khac nhau
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nhu trdm cam, r6i loan giéc ngu, va triéu chimg loan than. Khong cé bao cdo dbi voi
thubc ma c6 hoat tinh ddi khang c6 chon loc va manh mé 1€n cé thu thé 5-HT>a va thu thé
5-HT3.

Hop chét theo sang ché c6 4i luc lién két manh vé6i thu thé 5-HToa va thu thé 5-
HT7 (Thir nghiém 1), va n6 thé hién hoat tinh d6i khang 1én ca thu thé 5-HT>a va thu thé
5-HT7. Trong phuong 4n uu tién cia sang ché, hop chét theo sang ché c6 thé phat huy tac
dung duoc 1y dua trén kha nang déi khang ddi véi thu thé 5-HTa va thu thé 5-HT7 &
ndéng do mau ma khéng gay ra tic dung phu nhu triéu chirng ngoai thap va ting prolactin
méu do hoat tinh dbi khang D> do &i luc lién két cta hop chét theo sang ché voi thy thé 5-
HT2a va thu thé 5-HT7 12 cao hon hon 100 14n so vé6i thu thé D,.

Theo phuong 4n wu tién khac cta sang ché, hop chit theo sang ché duoc ky vong
¢6 tac dung nhé dbi v6i hé thdng tim mach do c6 do chénh léch 16n giita ndng dd wc ché
cta kénh hERG ma 12 chi sb bidu hién rdi loan nhip tim trong QT dai, va ndng do biéu
hién cta tac dung dugc ly mong doi (Thir nghiém 5).

Chu ky bén ra bién mét ("T1p") cua thube 1a hé sb dé xac dinh tAn suét sur dung dé
duy tri hi€u qua cta n6. Pugce cho rr:ing nhiéu 1an st dung thube thudc mdi ngay co Tz
ngin c6 thé gy ra quén udng thudc hoic béd do viee ubng thude, va co thé dan dén can
tré mot loai thude phu hop. Hon nfra, néu tan suét st dung tang 1én, c6 lo ngai réng ty 1&
mic cac tic dung phu c6 thé tang 1én hodc kha ning dung nap c6 thé giam khi dung lidu
cao. Tu quan diém néu trén, néu thudc c6 T dai duoc tim ra, thudc duogc mong doi 1a
mét loai thube c6 tac dung lau dai vdi it mdi quan tdm duogc dé cap 6 trén, co thé mang
lai sy giam nhe trach nhiém cho bénh nhan dung thube.

Trong phuong 4n wu tién cia hop chit theo sang ché, chu ky ban ra bién mét &
ngudi duge uée tinh ("T12") cia hop chit theo sang ché 1a 8 gid hodc 1én hon (Thi
nghiém 4). Do d6, dugc ky vong 1a hidu qua ctia thude c¢6 thé duoc duy tri trong thoi gian
dai trong co thé nguodi, su tuan thu thudc cia bénh nhan dung thudc c6 thé duoc cai thién,
va kha nang dung nap cao c¢6 thé duoc thé hién ¢ thoi diém st dung.

Hop chét theo sang ché c6 thé duge st dung qua duong miéng hodc ngoai dudng
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tiéu hoa. Trong trudng hop dung qua dudng miéng, hop chét ¢6 thé duge sir dung & dang
bao ché thong thuong. Trong trudng hop dung ngodi dudng tiéu hoa, hop chit co thé
dugc st dung, vi du, 6 dang dung khu trd, dang tiém, dang thAm thau qua da, va dang qua
mili. Dang qua duong miéng hoac dang dung qua truc trang bao gdm, vi dy, vién nang,
vién nén, vién nhd, bot, vién con nhong, thube dan, va dung dich. Dang tiém bao gém, vi
du, dung dich vo tring va hdn dich. Dang dung khu tri bao gém, vi dy, kem, thubc ma,
thubc xirc ngoai da, va ché phidm thdm thau qua da (vi du, miéng ddp va ludi thong
thuong).

Dang bao ché duoc dé cap & trén dugce bao ché véi ta duge duoc dung va chét phu
gia theo cach thong thuong. T4 duge duge dung va chét phu gia bao gém chét mang, chat
lién két, chét tao huong vi, chit dém, chit lam dﬁy, chit tao mau, chit lam én dinh, chét
nhii hoa, chit phan tan, chit tao hdn dich, va chit bao quan.

Chét mang dugc dung bao gém, vi du, magie carbonat, magie stearat, bdt tan,
duong, lactoza, pectin, dextrin, tinh bdt, gelatin, tragacan, metylxenluloza, natri
carboxymetylxenluloza, sap c¢6 diém bong chay thap, va bo cacao. Dang vién nang c6 thé
duoc didu ché bang cach nap ddy vién nang bang hop chét theo sang ché va chit mang
duoc dung. Hop chét theo sang ché c6 thé duoc dua vao vién nang cung véi hodc khong
cing vé6i ta duoc duge dung. Vién con nhong ciing c6 thé dugc diéu ché theo cach tuong
tu.

Dang chit léng dé tiém bao gdm dung dich, hdn dich, va nhil twong, bao gbm, Vi
du, dung dich nudc va dung dich nudc-propylen glycol. Dang chét 16ng nay c6 thé bao
gdm nuéde, va no ciing co thé dugc bao ché & dang dung dich cua polyetylen glycol
va/hodic propylen glycol. Dang chét 16ng thich hop cho viéc ding qua dudng miéng ¢
thé duoc bao ché bing cach bd sung hop chit theo sang ché vao nudc va ngoai ra bo sung
thém, chét tao huong vi, chét 1am 6n dinh, chét tao ngot, chit 1am tan, hodc chit lam déy
vao néu can thiét. Ngoai ra, dang chat 16ng thich hop cho viéc ding qua duong miéng co
thé duoc bao ché bang cach bd sung hop chit theo sang ché va chit phan tan vao nudc va

tao ra chét 16ng dinh. Chit lam diy duoc st dung & ddy bao gbém, vi du, gom téng hop
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ho#c tu nhién dugc dung, nhua, metylxenluloza, natri carboxymetylxenluloza, va chét tao
hdn dich da biét.

Lidu ding cia mdi hop chét co thé tiy thudc vao bénh clia bénh nhan, do tudi,
trong lugng co thé, gidi tinh, triéu ching, va dudong dung thudc. Nhin chung, hop chét
theo sang ché duoc str dung cho nguoi 16m (trong lugng co thé: 50 kg) v6i luong 0,1 dén
1000 mg/ngay, tot hon 1a 1 dén 300 mg/ngay, mot 1an mot ngay hodc chia 2 dén 3 liéu
mdi ngay. N6 ciing c6 thé duge ding mét 1an trong vai ngay dén vai tuan.

Dé tang cuong hiéu qua va/hodc giam tic dung phu, hop chét theo sang ché c6 thé
dugce st dung két hop véi thudc khac. Vi du, hop chét theo sang ché c6 thé duoc sit dung
két hop v6i thudc an than nhu chit (e ché tai hép thu serotonin c6 chon lgc. Sau day,
thudc ma hop chét theo sang ché c6 thé dugc st dung két hop cing duge goi 1a "thude
dung dong thoi".

Céc vi du v& thube dung dong thoi duoc st dung & day bao gdm thubc dé diéu tri
rbi loan phat trién nhu rbi loan phd tu ky va rdi loan ting dong gidm chd y, thubc chéng
loan than va thudc chita tAm than phan liét, thube dé diéu tri rdi loan ludng cuc, thude
chéng trAm cam, thudc an than, thubc dé diéu trj rbi loan am anh cudng ché, thudc dé
diéu tri rbi loan cang thing nhu réi loan cing thing sau chin thuong, thudc dé diéu tri rbi
loan tdm trang, thudc dé diéu tri rbi loan an uéng, thude dé diéu tri rdi loan giéc ngu nhu
chimg mét ngu, chimg nga rii, hoi ching ngung thé khi ngu, va r6i loan nhip sinh hoc,
thubc dé diéu tri rdi loan chitc nang tinh duc, thudc dé diéu tri su 1é thube thudc, thube dé
diéu tri chirmg mét tri nhu bénh Alzheimer, thude dé diéu tri triéu chimg tAm ly va hanh vi
két hop vé6i ching mat tri, thube cai thién tudn hoan va chuyén héa ndo, thubc dé diéu tri
rbi loan chuyén dong nhu bénh Parkinson, thudc giam dau, thudc chéng dong kinh, thude
chéng co giét, thudc tri dau nira dau, thuc gay mé, va chit kich thich trung tam.

Khoang thoi gian sit dung gifta hop chit theo sang ché va thube ding dong thoi
cta n6 khong bi gi6i han; nghia 13, thudc ding dong thoi c6 thé duoc st dung vé6i bénh
nhin & ciing thoi diém véi hop chéit theo sang ché hodc & khoang thdi gian thich hop.

Hoic hop chét theo sang ché va thube ding ddng thoi clia né co thé dugc bao ché thanh
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thubc két hop bao gdbm chiing. Lidu luvong cua thube ding ddng thoi c6 thé duge xac dinh
thich hop dwa trén lidu luong dugc st dung 14m sang ciia ching. Ty 1¢ két hop cia hop
chit theo sang ché va thubc ding dong thoi ctia né 6 thé duge xac dinh thich hop dywa
trén bénh nhan can dugc st dung, duong st dung, loai bénh, bénh ly, va cac két hop cua
ching. Vi dy, khi bénh nhan 1a ngudi, thude dung ddng thoi ¢ thé duoe sit dung & 0,01
dén 100 phan theo trong luong trén mdt phan theo trong lugng cla hop chit theo sang
ché. P6i véi muc dich 1am giam cac tac dung phuy, thube ding dong thoi nhu thudc chéng
nén, thubc gay budn ngu, va thude chdng co giat c6 thé duge st dung két hop.

Vi du thwe hién sing ché

Sang ché duoc giai thich chi tiét sau ddy dwa vao cac vi du tham khéo, céc vi du,
va cac thir nghiém; tuy nhién, pham vi cta sang ché khong bi gi6i han & ddy. Céc tén hop
chét dugc st dung trong céc vi du tham khao va cac vi du khong phai ludn dua trén hé
thdng danh phap TUPAC. Céc thut ngit viét tit duge st dung cho muc dich ngin gon, va
cac thuét ngir viét tit ndy c6 cling ¥ nghia nhu cac thuat ngit dugc mo ta & trén.

Céac hop chét dugc xdc dinh bing quang phd hip thu cong huéng tr hat nhan
proton (‘H-NMR) hoic LC-MS. Sic ky amino trong Céc vi du tham khao va céc vi du
duoc tién hanh voi cot amino tr Yamazen Corporation. LC-MS dugc thuc hién voi céc
didu kién khéac nhau dugc thé hién trong bang sau day. Thoi gian duy tri (R.T.) 1a thoi

gian khi dinh ctia phd khéi xuét hién trong phép do LC-MS.
Thiét bi phén tich Shimadzu LCMS-2020

Cot Phenomenex Kinetex 1,7 um C18 (50 mm % 2,10 mm)

Dung moi rira giai A: MeOH,
B: 0,05% TFA/H,0O

Diéu kién gradien 0,0 min;

A/B =30:70

0,0 dén 1,90 phit;

A/B =99:1

1,91 dén 3,00 phut; A/B = 30:70
Téc do dong 0,5 mL/phut
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Budc song (UV)

220 nm

Nhiét do cot

40°C

Phép do nhiéu xa bét tia x (powder XRD) dugc thuc hién voi cac diéu kién khéc

nhau duogc thé hién trong bang sau day.

Thiét bi phan tich Empyrian (Spectris Co., Ltd.)
Tia X CuKo/45 kV/40 mA

Khe phan ky 1/4°

Khe mat troi 0,04 rad

Khe chdng tan xa 5,5 mm

Cd budce 0,013°

Vung quét

4 dén 40° (20)

Thoi gian tich liy

100 gidy/budce

Nhiét do do

23°C (296 K)

Phép do nhiét lugng quét vi sai (DSC) dugce thuc hién voi cac diéu kién khac nhau

dugc thé hién trong bang sau day.

Thiét bi phan tich

DSC2500 hodc DSCQ1000 (TA Instruments Inc.)

Khodang nhiét d6 do

10 dén 250°C

Tdc do gia nhiét

10°C/phut

Do chira

TzeroPan hodc Aluminium hermetic pan (Pinhole)

trong khi quyén

Téc a6 dong Kkhi

Nito kho: khodng 50 mL/phut

Céc thuat ngit viét tat duéi day co6 thé dugc sit dung trong ban mo ta.

Trong dir liéu NMR ctia cac vi du tham khao va cac vi dy, céc thuat ngit viét tat

dudi day duge st dung.

Me: Metyl

DMEF: N,N-Dimetylformamit

THEF: Tetrahydrofuran

tert-: Tertiary

CDCls: cloroform duoc doteri hda

42



52033 431106

DMSO-ds: dimetylsulfoxit dugc doteri hoa

Phéd cong hudng tir hat nhan proton duge do bing may quang phd FT-NMR (300
MHz hoac 400 MHz, JEOL). Céac dd dich hoa hoc dugc thé hién trong gia tri 6 (ppm).
Céc ky hiéu dugc st dung trong NMR c¢6 y nghia nhu sau: s 1a vach don, d la vach doi,
dd 1a vach d6i kép, dt 1a vach ba kép, t 1a vach ba, q la vach bdn, m 13 vach bdi, br 12 vach
rong, brs 1a vach don rong, va J 1 hang s6 ghép nbi.
Vidul
(2R)-N-Etyl-N-{2-[4-(6-flo-1,2-benzoisoxazol-3-yl)piperidin-1-yl]etyl}-2-

hydroxypropanamit
N ’0

ﬁwo*u

Dung dich hop chét theo Vi du tham khao 1 (20,0 mg) trong N,N-dimetylformamit
(0,5 mL) dugc bd sung thém axit D-lactic (6,18 mg), trietylamin (20,8 mg), va 2-(1H-
benzo[d][1,2,3]triazol-1-y1)-1,1,3,3-tetrametylisouroni hexaflophosphat (33,8 mg). Hon
hop duoc khudy & nhiét do trong phong trong 16 gid, va nudce (4,0 mL) duge bd sung vao.
Hbn hop dugc chiét bang cloroform (10 mL x 2), dugc lam kho bang natri sulfat khan,
duoc loc, va duge cd. Chét can dugc cd duge tinh ché béng phép séc ky long hiéu ning
cao (cOt; SEMIPREPARATIVE C-18 cdt, diéu kién tach; axetonitril/axit trifloaxetic:
nudc/axit trifloaxetic), va dugc loai mudi béng nhua MP-Carbonat dé thu duoc hop chét
néu & d& muc (9,73 mg).
LC-MS: R.T. = 1,433 phtt ObsMS = 364 [M+1]
Vidu?2
N-Etyl-N-{2-[4-(5-flo-1H-indazol-1-yl)piperidin-1-yl]etyl}-3-hydroxypropanamit

-

HO/\)LN/\/O/ F
N

Huyén phil ctia hop chat theo Vi du tham khao 2 (50,0 mg) trong diclometan (1,0
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mL) duoc bd sung thém trietylamin (0,077 mL), dung dich axit 3-hydroxypropionic 30%
(0,046 mL), va 2-(1H-benzo[d][1,2,3]triazol-1-y1)-1,1,3,3-tetrametylisouroni
hexaflophosphat (67,9 mg). Hon hop dugc khudy & nhiét do trong phong trong 2 gid, va
duoc tinh ché bing sic ky cot silica gel (cloroform/metanol) dé thu dugc hop chét néu &
dé muc (43,2 mg).

"H-NMR (400 MHz, CDCls) &: 7,89-7,86 (1H, m), 7,37-7,30 (1H, m), 7,29-7,24 (1H, m),
7,11-7,04 (1H, m), 4,44-4,27 (1H, m), 3,87-3,77 (2H, m), 3,72-3,57 (1H, m), 3,51-3,42
(1H, m), 3,42-3,27 (3H, m), 3,17-2,96 (2H, m), 2,59-2,47 (4H, m), 2,36-2,17 (4H, m),
2,05-1,89 (2H, m), 1,18-1,05 (3H, m).

Vidu3

(2R)-N-Etyl-N-{2-[4-(5-flo-1H-indazol-1-yl)piperidin-1-yl]etyl }-2-hydroxypropanamit

N=
I
N
0
\')l\,‘(\/
Huyén phi ctia hop chét theo Vi du tham khdo 2 (50,0 mg) trong diclometan (1,0
mL) duge bd sung thém trietylamin (0,077 mL), axit D-lactic (14,9 mg), va 2-(1H-
benzo[d][1,2,3]triazol-1-y1)-1,1,3,3-tetrametylisouroni hexaflophosphat (67,9 mg). Hon
hop dugce khudy & nhiét do trong phong trong 4 gio, va dugce tinh ché bang sic ky cot
silica gel (cloroform/metanol) dé thu dugc hop chét néu ¢ dé muc (13,9 mg).
'H-NMR (400 MHz, CDCls) 8: 7,93 (1H, s), 7,42-7,28 (2H, m), 7,18-7,08 (1H, m), 4,50-
4,20 (2H, m), 3,80-3,62 (1H, m), 3,59-2,88 (4H, m), 2,68-2,53 (1H, m), 2,44-2,20 (3H,
m), 2,11-1,94 (1H, m), 1,67-1,44 (5H, m), 1,37-1,10 (6H, m).
Céc vidu 4 dén 15

Theo phuong phap ctia Vi du 3, cac hop chit ciia Céac vi du 4 dén 15 duogc diéu

ché tir cac hop chét cua vi du tham khao tuong tng.
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Vidu CAu tric hoa hoc Dit liéu phéan tich cong cu
N=C,
) 0 O/H\Q\F LC-MS: R.T. = 1,417 phat ObsMS =
HO »(\/” 364 [M+1]
N—0
|
5 o ! ¢ |LC-MS: RT. = 1,517 phat ObsMS =
§ 436 [M+1]
SN0 N0
N—0,
0 < \ LC-MS: R.T. = 1,500 phut ObsMS =
° ”°7<I'l\»(\/" i 378 [M+1]
N—0.
o O/“\Q LC-MS: R.T. = 1,517 phat ObsMS =
7 HO (\/" F 392 [M+1]
N—0,
0 O/LQ LC-MS: R.T. = 1,567 phat ObsMS =
° HO »(\/“ F 392 [M+1]
5
. 0 ' _|LC-MS: RT. = 1,258 phut ObsMS =
N(\/” 418 [M+1]
HO
N—O,
OH O O/LQ LC-MS: R.T. = 1,467 phut ObsMS =
10 )\/U\»(\/” F 378 [M+1]
N—0,
. o0 ' F LC-MS: R.T. = 1,483 phut ObsMS = 420
T:\/" [M+1]
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12

LC-MS: R.T. = 1,150 phut ObsMS = 350
[M+1]

13

H-NMR (400 MHz, CDCl;) &: 7,58-7,53
(1H, m), 7,16-7,11 (1H, m), 4,48-432
(1H, m), 3,75-3,59 (1H, m), 3,56-2,80
(5H, m), 2,65-2,43 (1, m), 2,31 (3H, s),
2.29-1,85 (SH, m), 1,57-1,44 (4H, m),
1,32-1,27 (3H, m), 1,22-1,06 (3, m).

14

'H-NMR (400 MHz, CDCL) 5: 7,52-7,40
(1H, m), 7,37 (1H, d, J = 8,5 Hz), 7,27
(1H, d, J = 8,5 Hz), 4,47-4,26 (1H, m),
3,75-3,57 (1H, m), 3,56-2,88 (6H, m),
2,62-2,45 (2H, m), 2,40 (3H, s), 2,34-1,93
(5H, m), 1,57-1,40 (2H, m), 1,33-125
(3H, m), 1,21-1,07 (3H, m).

15

N—O

O/L@\
0

HO N “
:,,.(ILT:\/

'H-NMR (400 MHz, CDCI3) &:
(1H, m), 7,57-7,54 (1H, m),
(1H, 4,58-4,28 (1H,
(1H, 3,58-2,87 (6H,
(2H, 2,40-1,93 (5H,
(2H, 1,37-1,29 (3H,
(3H, m).

7,71-7,60
7,29-7,25
3,79-3,62
2,72-2,49
1,61-1,43
1,26-1,08

m),
m),
m),

m),

Vidu 16
(2S)-N-Etyl-N-{2-[4-(6-flo-1,2-benzoisoxazol-3-yl)piperidin-1-yl]etyl }-2-

hydroxypropanamit

N’o
-
0
HO N F
"».')LT:\/

Huyén phul ctia hop chét theo Vi du tham khao 1 (400 mg) trong tetrahydrofuran
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(1,1 mL) dugc bd sung thém trietylamin (0,763 mL), axit L-lactic (0,098 mL), va O-(7-
azabenzotriazol-1-y1)-N,N,N",N'-tetrametyluroni hexaflophosphat (0,501 mg). Hdn hop
duoc khudy & nhiét do trong phong trong 4 gid. Hén hop duge bd sung metanol (6,0 mL),
dung dich natri hydroxit 2 mol/L (3,0 mL), va nuéc (1,0 mL). Hon hgp dugc khudy &
nhiét do trong phong trong 1 gio. Sau d6, nude (30 mL) dugc bd sung vao, va hdn hop
duogc chiét bang cloroform (30 mL x 2), dugc 1am kho bing natri sulfat khan, duoc loc,
va dugc c6. Chat cin dugc c¢6 duoc tinh ché biang sic ky cot silica gel
(cloroform/metanol) dé thu dugc hop chit néu & dé muc (279 mg).

"H-NMR (400 MHz, CDCls) &: 7,72-7,56 (1H, m), 7,17 (1H, dd, J = 8,5, 1,8 Hz), 6,99
(1H, td, T = 8,8, 1,8 Hz), 4,48-4,32 (1H, m), 3,75-3,59 (1H, m), 3,52-2,86 (7H, m), 2,58-
2,44 (2H, m), 2,32-2,11 (2H, m), 2,09-1,87 (4H, m), 1,32-1,25 (3H, m), 1,17 2H, t, J =
7,0 Hz), 1,09 (1H, t, J = 7,0 Hz).

Vidu 17

N-Etyl-N-{2-[4-(6-flo-1,2-benzoisoxazol-3-yl)piperidin-1-yl]etyl}-3-hydroxypropanamit

N—0
Ho/\/u\,ii\/”

Huyén phii ctia hop chét theo Vi du tham khao 1 (3,97 g) trong axetonitril (50 mL)
duge bd sung thém trietylamin (6,08 mL), axit 3-hydroxypropionic (4,91 g), va O-(7-
azabenzotriazol-1-y1)-N,N,N',N'-tetrametyluroni hexaflophosphat (6,22 g). Hon hop dugc
khudy & nhiét do trong phong trong 2 gid. Hon hop duge bd sung metanol (50 mL) va
xeri carbonat (14,2 g). Hon hop dugc khudy & 70°C trong 2 gid, va sau d6 dugc loc va
duoc ¢6. Chét can dugc bd sung cloroform (50 mL), va céc chét khong tan dugc loc ra.
Dung mdi rira giai dugc c6. Chat cian duoc cd duge tinh ché bang sic ky amino silica gel
(hexan/etyl axetat va cloroform/metanol), va duoc tinh ché thém bang sic ky cot silica
gel (cloroform/metanol) dé thu duoc hop chét néu & dé muc (2,97 g).
'"H-NMR (400 MHz, CD;0D) 6: 7,93-7,84 (1H, m), 7,42-7,33 (1H, m), 7,20-7,12 (1H,
m), 3,88-3,79 (2H, m), 3,62-3,37 (4H, m), 3,23-3,04 (4H, m), 2,69-2,54 (4H, m), 2,42-
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2,26 (2H, m), 2,15-1,95 (4H, m), 1,29-1,07 (3H, m).

Powder XRD D(°, 26+0,2)

8,32, 9,72, 13,30, 13,62, 13,83, 14,24, 16,77, 17,81, 19,89, 19,95, 21,58, 22,02, 24,03,
26,77, 26,84 (Trong sb chiing, 10 dinh dic trung 14 8,32, 9,72, 13,83, 14,24, 16,77, 19,89,
19,95, 21,58, 22,02, 24,03, va 4 dinh dic trung hon 14 8,32, 9,72, 13,83, 16,77.)

DSC

Enthalpy (chudn héa): 71,71 J/g

Onset x: 67,55°C

Vidu 18
N-Etyl-N-{2-[4-(6-flo-1,2-benzoisoxazol-3-y])piperidin-1-yl]etyl}-2-hydroxy-3-

metoxypropanamit
N—’o
|
o
F
HO SN
~ N

Huyén phii ctia hop chit theo vi du tham khao 1 (70,0 mg) trong tetrahydrofuran
(1,9 mL) duoc bd sung thém trietylamin (0,134 mL), axit 2-hydroxy-3-metoxypropionic
(27,7 mg), va O-(7-azabenzotriazol-1-yl)-N,N,N',N'-tetrametyluroni hexaflophosphat
(88,0 mg). Hon hop phan tmg duoc khudy & nhiét do trong phong trong 3 gid va dugc co.
Chét cin duoc tinh ché bing sic ky cot silica gel (cloroform/metanol) dé thu duogc hop
chét néu ¢ dé muc (51,7 mg).
'H-NMR (400 MHz, CDCl) é: 7,78-7,62 (1H, m), 7,24-7,19 (1H, m), 7,03 (1H, td, J =
8,9, 2,2 Hz), 4,58-4,47 (1H, m), 3,82-2,89 (13H, m), 2,64-2,48 (2H, m), 2,39-1,96 (6H,
m), 1,26-1,08 (3H, m).
Vidu 19
N-Etyl-N-{2-[4-(6-flo-1H-indazol-3-yl)piperidin-1-yl]etyl}-2-hydroxypropanamit
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n—NH
|
(0]
HO UKQ\F
j/u\(\/

Dung dich hop chét theo Vi du tham khao 6 (400 mg) trong N,N-dimetylformamit
(4,0 mL) duoc bd sung thém diisopropyletylamin 0,577 mL), axit DL-lactic (0,082 mL),
va O-(7-azabenzotriazol-1-y1)-N,N,N" N'-tetrametyluroni hexaflophosphat (628 mg). Hon
hop dugc khudy & nhiét do trong phong trong 1 gid. Hon hop phén ung duoc bd sung vao
dung dich natri hydroxit 2 mol/L (3,0 mL), va hdn hop duoc khudy & nhiét do trong
phong trong 1 gio. Sau d6, nude (10 mL) duge bd sung vao hdn hop phan tng. Hon hop
duogc chiét bang cloroform (5,0 mL x 3), dugc lam kho bang natri sulfat khan, dugc loc,
va dugc c6. ChAt cin duoc c6 duoc tinh ché bing sic ky cot silica gel
(cloroform/metanol) dé thu dwgc hop chit néu ¢ dé muc (217 mg).
"H-NMR (400 MHz, CDCls) 8: 10,01-9,79 (1H, m), 7,74-7,63 (1H, m), 7,06 (1H, dd, J =
9,1, 1,8 Hz), 6,88 (1H, t, J = 7,9 Hz), 4,52-4,37 (1H, m), 3,88-3,74 (2H, m), 3,74-3,59
(2H, m), 3,58-3,14 (3H, m), 3,11-2,93 (3H, m), 2,65-2,49 (2H, m), 2,36-1,95 (SH, m),
1,38-1,30 (3H, m), 1,26-1,10 (3H, m).
Vidu 20
(2S)-N-Etyl-N-{2-[4-(6-flo-1H-indol-3-yl)piperidin-1-yl]etyl}-2-hydroxypropanamit

NH
I
7 F
Ho'h.l)L Nk/\/ N

Huyén phu ctia hop chét theo Vi du tham khao 7 (30,0 mg) trong tetrahydrofuran
(0,83 mL) duoc bd sung thém trietylamin (0,0575 mL), axit L-lactic (8,95 mg), va O-(7-
azabenzotriazol-1-y1)-N,N,N',N'-tetrametyluroni hexaflophosphat (37,8 mg). Hon hop
dugce khudy & nhiét do trong phong trong 2 gid. Hon hop phan tng duoc bd sung thém

metanol (0,8 mL) va dung dich natri hydroxit 2 mol/L (0,4 mL). Hon hop duoc khudy &
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nhiét d6 trong phong trong 30 phit. Hon hop phan tng dugc ¢d, va cloroform (10 mL)
duoc bd sung vao. Hoén hop dugc lam kho béng natri sulfat khan, dugc loc, va duogc co.
Chét cin duge c6 duoc tinh ché bing sic ky cot silica gel (cloroform/metanol) dé thu
dugc hop chit néu & dé muc (24,3 mg).

TH-NMR (400 MHz, CDCIs) &: 8,01 (1H, s), 7,45 (1H, dd, J = 8,5, 5,5 Hz), 6,97 (1H, dd,
J=9,8, 2,4 Hz), 6,87 (1H, s), 6,82-6,77 (1H, m), 4,47-4,32 (1H, m), 3,77-2,87 (6H, m),
2,79-2,68 (1H, m), 2,60-2,44 (2H, m), 2,30-2,13 (2H, m), 2,06-1,67 (4H, m), 1,33-1,25
(3H, m), 1,22-1,06 (3H, m).

Vidu 21

(2S)-N-Etyl-N-{2-[4-(5-flo-1H-indazol-1-yl)piperidin-1-yl]etyl }-2-hydroxypropanamit

N=
I
N
0
H N F
O, h{\/

Huyén phil ctia hop chit theo Vi du tham khao 2 (400 mg) trong tetrahydrofuran
(4,0 mL) dugc bd sung thém trietylamin (0,768 mL), axit L-lactic (161 mg), va O-(7-
azabenzotriazol-1-y1)-N,N,N',N'-tetrametyluroni hexaflophosphat (786 mg). Hon hop
dugce khudy & nhiét do trong phong trong 3 gid. Hon hop phan tmg dugc bd sung thém
dung dich natri hydroxit 15% (4,0 mL), va hon hop dugc khudy & nhiét do trong phong
trong 1 gid. Sau do, axit clohydric dugce cd duoc bd sung vao cho dén khi d6 pH ctia hdn
hop phéan tng 14 7, va hdn hop dugc ¢6. Chét can duge co duge tinh ché bang sic ky cot
silica gel (cloroform/metanol) dé thu duoc hop chét néu & dé muc (269 mg).
"H-NMR (400 MHz, CDCl;) é: 7,88 (1H, s), 7,38-7,24 (2H, m), 7,12-7,04 (1H, m), 4,48-
4,29 (2H, m), 3,77-3,56 (2H, m), 3,50-2,93 (5H, m), 2,72-2,48 (2H, m), 2,38-2,18 (3H,
m), 2,12-1,88 (2H, m), 1,32-1,25 (3H, m), 1,23-1,06 (3H, m).
Vidu 22
N-Etyl-2-hydroxy-N-{2-[4-(1H-indol-3-yl)piperidin-1-yl]etyl} propanamit
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NH
|
O
HO "(\/N

Huyén phu ctia hop chat theo Vi du tham khao 8 (300 mg) trong tetrahydrofuran
(8,7 mL) duoc bd sung thém trietylamin (0,606 mL), axit DL-lactic (94,0 mg), va O-(7-
azabenzotriazol-1-y1)-N,N,N',N'-tetrametyluroni hexaflophosphat (398 mg). Hén hop
duoc khqu & nhiét do trong phong trong 3 gid, va metanol (6,0 mL) va dung dich natri
hydroxit 2 mol/LL (3,0 mL) dugc bd sung vao. Hon hop duoc khudy & nhiét do trong
phong trong 1 gid. Sau do, hdn hop phan (mg dugc cd, va cloroform (30 mL) dugc bd
sung vao chit cin. Hon hop dugc lam kho bﬁng natri sulfat khan, duoc loc, va duoc co.
Chét can dugc ¢d duge tinh ché bang sic ky cot silica gel (cloroform/metanol) dé thu
duoc hop chét néu ¢ d& muc (258 mg).
"H-NMR (400 MHz, CDCl;3) &: 7,93-7,85 (1H, m), 7,57 (1H, d, ] = 7,9 Hz), 7,29 (1H, d,
J=8,5Hz), 7,12 (1H, t, ] = 7,3 Hz), 7,03 (1H, t, ] = 7,0 Hz), 6,91 (1H, s), 4,47-4,33 (1H,
m), 3,80-3,08 (4H, m), 3,05-2,87 (2H, m), 2,83-2,73 (1H, m), 2,59-2,43 (2H, m), 2,30-
2,13 (2H, m), 2,06-1,93 (2H, m), 1,83-1,66 (2H, m), 1,29 3H, t, J = 6,4 Hz), 1,21-1,06
(3H, m).
Vidu 23
(2S)-N-Etyl-2-hydroxy-N-{2-[4-(1H-indol-3-yl)piperidin-1-yl]etyl } propanamit

NH
|
o)
HO,,, HL r(\/N

Huyén phu ctia hop chét theo Vi du tham khao 8 (300 mg) trong tetrahydrofuran
(8,7 mL) duogc bd sung thém trietylamin (0,606 mL), axit L-lactic (94,0 mg), va O-(7-
azabenzotriazol-1-y1)-N,N,N',N'-tetrametyluroni hexaflophosphat (398 mg). Hon hop

duge khudy & nhiét do trong phong trong 3 gid, va metanol (6,0 mL) va dung dich natri

51



52033

52/106

hydroxit 2 mol/L (3,0 mL) dugc bd sung vao. Hon hop dugc khudy & nhiét do trong

phong trong 1 gid. Sau d6, hon hop phan ting duge cd, va cloroform (30 mL) duge bd

sung vao chit can. Hon hop dugc lam kho béng natri sulfat khan, duogc loc, va duoc co.

Chat cin dugc co dugc tinh ché bing sic ky cot silica gel (cloroform/metanol) dé thu

dugc hop chit néu ¢ dé muc (258 mg).

'H-NMR (400 MHz, CDCls) 8: 8,06-7,92 (1H, m), 7,61 (11, d, J = 7.9 Hz), 7,35 (1H, d,

J=7,9Hz), 7,17 (1H, t, J = 7,3 Hz), 7,08 (1H, t, J = 7,6 Hz), 6,99-6,94 (1H, m), 4,51-

4,36 (1, m), 3,82-1,74 (16H, m), 1,34 3H, t, J = 6,1 Hz), 1,26-1,11 (3H, m).

Céc vi du 24 dén 50

Theo phuong phap cia Vi du 23, cac hop chét cua cac vi du 24 dén 50 duoc didu

ché tir cac hop chét cia vi du tham khao turong tng.

X; Céu trac hda hoc Dit liéu phan tich cong cu
'H-NMR (400 MHz, CDCL) &:
7,74 (1H, dd, T = 8.8, 5,2 Hz), 7,21
N0 (1H, dd, J = 8.5, 1,8 Hz), 7,05-7,00
. ’ (1H, m), 3,83-3,74 (2H, m), 3,45-
24 o | F 3,31 @H, m), 3,19-3,01 GH, m),
Ve
N 2,68-2,59 (2H, m), 2,51-2,37 (2H,
N m), 2,25-2,09 (2H, m), 2,05-1,95
(2H, m), 1,19-1,06 (6H, m), 0,96-
0,90 (2H, m).
N’o
|
’s 0 LC-MS : RT. = 1,142 phat
Ho M A ObsMS = 346 [M+1]
TH-NMR (400 MHz, CDCLy) &:
=0, 7,65 (1H, d, J = 7,9 Hz), 7,49-7,42
o Ay (2H, m), 7,24-7,19 (1H, m), 4,43
26 o I (1H, td, J = 13,3, 6,5 Hz), 3,75-
Y
N 3,19 (8H, m), 2,78-2,57 (SH, m),
N 1,36-1,30 (3H, m), 1,25-1,11 (3H,
m).
N’o
|
. o OAQ\F LC-MS : RT. = 1,167 phat
NP NN ObsMS = 365 [M+1]
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|
" 0 . |LC-MS : RT. = 1450 phut
O e ObsMS = 374 [M+1]
S
N—O
|
’ 0 _|Le-MS : RT. = 1258 phat
HO A\ AN ObsMS = 378 [M+1]
N—O
[
(o]
¢ |LC-MS : RT. = 1467 phit
HO
30 j/U\NI A~ ObsMS = 390 [M-+1]
N—O
|
. 0 7\ |LcMS : RT. = 1450 phat
HOYU\N/\/N = ObsMS =378 [M+1]
N—O
|
. 0 _|LcMS ¢ RT. = 1314 phat
HOW)L"/\/N ObsMS = 375 [M+1]
‘\CN
N’o
|
33 oH © _|Lems ¢ RT. = 1400 phut
N ObsMS =418 [M+1]
N’o
|
" 0 . |LcMs : RT. = 1333 phut
CNE NN ObsMS = 418 [M+1]
CF; I\
TH-NMR (400 MHz, CDCL) o:
= 7,70-7,63 (1H, m), 7,23-7,19 (1H,
. O/‘\Q\ m), 7,07-7,00 (1H, m), 4,06-3,82
35 F | 3H, m), 3,42-3,30 (2H, m), 3,15-
N
A 2,99 (3H, m), 2,62-2,48 (4H, m),
A 2,30-2,21 (2H, m), 2,09-2,01 (5H,
m), 1,24-1,12 (6H, m).
o 'H-NMR (400 MHz, CDCL) o
| 7,69-7,63 (1H, m), 7,24-7,20 (1H,
3 0 _ | m), 7,07-7,00 (1H, m), 4,03-3,92

(2H, m), 3,68-3,57 (2H, m), 3,55-
3,22 (3H, m), 3,12-3,00 (3H, m),
2,66-2,55 (2H, m), 2,31-2,20 (2H,
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m), 2,10-1,98 (4H, m), 1,26-1,15
(3H, m).

37

'H-.NMR (400 MHz, CDClL) &:
7,78-7,70 (14, m), 7,23-7,19 (1M,
m), 7,07-7,00 (1H, m), 4,11-4,00
(1H, m), 3,76-3,51 (4H, m), 3,37-
2,92 (6H, m), 2,67-1,93 (8H, m),
1,24-1,07 (6H, m).

38

'H.NMR (400 MHz, CDCly) &:
7,72-7,63 (1H, m), 7,23-7,20 (11,
m), 7,07-7,00 (1H, m), 4,58-4,36
(1H, m), 3,81-2,94 (7H, m), 2,43-
2,33 (2H, m), 2,20-1,98 (6H, m),
1,84-1,63 (3H, m), 1,35-1,30 (3H,
m), 1,24-1,10 (3H, m).

39

'H-NMR (400 MHz, CDCL) b:
7,70-7,56 (1H, m), 7,19-7,14 (1H,
m), 7,03-6,95 (1H, m), 4,49-4,33
(1H, m), 3,75-3,43 (2H, m), 3,31-
2,81 (6H, m), 2,59-2,44 (2H, m),
2,32-1,88 (6H, m), 1,64-1,47 (2H,
m), 1,33-1,22 (3H, m), 0,90-0,80
(3H, m).

40

'H-NMR (400 MHz, CDCl) &:
7,75-7,62 (1H, m), 7,23-7,20 (1H,
m), 7,07-7,00 (1H, m), 3,75-2,92
(8H, m), 2,62-2,51 (2H, m), 2,37-
1,94 (6H, m), 1,37-1,27 (3H, m),
1,27-1,11 3H, m).

41

'H-NMR (400 MHz, CDCl) &:
7,74-7,63 (1H, m), 7,23-7,18 (1H,
m), 7,08-6,99 (1H, m), 4,53-4,38
(1H, m), 3,97-3,82 (2H, m), 3,54-
3,21 (2H, m), 3,19-2,95 (3H, m),
2,63-2,49 (2H, m), 2,34-2,18 (2H,
m), 2,15-1,97 (4H, m), 1,38-1,28
(3H, m), 1,28-1,11 (6H, m).

42

N—O
Q*Q
[o}
N F
N’o
|
o F
NN
(0]
N’o
|
0
F
HO\,)LN/\/N
N’o
O O
(o]
F
HO N/\/N
AN
N/O
|
o]
F
HO/,‘.HLN/\/N
N’o

'H-NMR (400 MHz, CDCL) o:
7,72-7,63 (1H, m), 7,23-7,18 (1H,
m), 7,07-7,00 (1H, m), 4,52-4,39
(1H, m), 3,97-3,84 (1H, m), 3,53-
3,21 (2H, m), 3,16-2,96 3H, m),
2,61-2,50 (2H, m), 2,34-2,20 (2H,
m), 2,12-1,96 (4H, m), 1,78-1,62
(1H, m), 1,36-1,28 (3H, m), 1,28-
1,17 (6H, m).
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H-NMR (400 MHz, CDCl3) &:
7,68-7,61 (1H, m), 7,23-7,19 (1H,
m), 7,07-6,99 (1H, m), 3,73-3,58
(1H, m), 3,49-3,31 (4H, m), 3,11-
2,94 (3H, m), 2,57-2,49 (2H, m),
2,44-2,16 (3H, m), 2,11-1,97 (6H,
m), 1,84-1,52 (6H, m), 1,35-1,05
(4H, m).

44

'H-NMR (400 MHz, CDCl) &:
7,69-7,61 (1H, m), 7,23-7,18 (1H,
m), 7,07-7,00 (1H, m), 4,05-3,97
(1H, m), 3,50-3,31 (4H, m), 3,13-
2,97 (3H, m), 2,59-2,42 (3H, m),
2,31-2,17 (2H, m), 2,10-1,81 (7H,
m), 1,71-1,42 (6H, m), 1,23-1,05
(3H, m).

45

TH-NMR (400 MHz, CDCl3) &:
7,52-7,46 (1H, m), 7,44-7,31 (1H,
m), 7,30-7,25 (1H, m), 4,57-4,37
(1H, m), 3,80-2,91 (&8H, m), 2,74-
2,49 (2H, m), 2,39-1,98 (6H, m),
1,37-1,29 (3H, m), 1,26-1,10 (3H,
m).

46

HO\“' I\
N—0.
|
o}
N/\/N
HO I\
N—o
|
(o)
Ho'h.HkN/\/N
NaO

o N

'H-NMR (400 MHz, CDCL) &:
7,77-7,61 (1H, m), 7,24-7,20 (1H,
m), 7,09-7,01 (1H, m), 4,24-4,13
(1H, m), 3,72-1,94 (20H, m), 1,75-
1,51 (1H, m), 1,20-1,07 (3H, m).

47

'H-NMR (400 MHz, CDCIl3) &:
8,05-7,94 (1H, m), 7,61 (1H, d, J =
7,9 Hz), 7,35 (1H, d, J = 7,9 Hz),
7,17 (1H, t, J = 7,0 Hz), 7,09 (1H,
t, J = 7,3 Hz), 6,97 (1H, dd, J =
6,1, 2,4 Hz), 3,92-3,56 (4H, m),
3,46-1,43 (15H, m), 1,24-1,11
(3H, m).

48

N
HO NN

'H-NMR (400 MHz, CDCl3) &:
8,12-7,97 (1H, m), 7,50 (1H, dd, J
= 8,5, 5,5 Hz), 7,02 (1H, dd, J =
9,5, 2,1 Hz), 6,96-691 (1H, m),
6,85 (1H, td, J =9,2, 2,0 Hz), 3,95-
3,52 (4H, m), 3,50-1,45 (16H, m),
1,22-1,10 (3H, m).

49

'H.NMR (400 MHz, CDCly) &:
8,00 (1H, brs), 7,61 (1H, d, T =7,9
Hz), 7,35 (1H, d, T = 7,9 Hz), 7,17
(1H, t, J = 7,6 Hz), 7,08 (1H, t, J =

55




52033 56/106

7.3 Hz), 6,99-6,94 (1H, m), 4,74-
4,34 (2H, m), 3,87-1,71 (15H, m),
1,34 (3H, t, ] = 6,4 Hz), 1,25-1,11
(31, m).

'H.NMR (400 MHz, CDCl) &:
7.29-7,22 (2H, m), 6,94 (1H, td, T
=92,2,4 Hz), 6,47 (1H, d, ] = 3,7

0 F Hz), 4,53-4,12 (2H, m), 3,80-3,64
50 "o N -

(2H, m), 3,56-2,88 (5H, m), 2,69-
2,54 (2H, m), 2,42-2,25 (2H, m),
2,15-1,98 (4H, m), 1,38-1,33 (3H,
m), 1,29-1,13 (3H, m).

Vidu 51
N-Etyl-N-{2-[4-(6-flo-1,2-benzoisoxazol-3-yl)piperidin-1-yljetyl}-2-hydroxyetan-1-

sulfonamit

N’O

|

O 0
\\V7] F

"o A-SN T:\/N

Dung dich hop chat theo Vi du tham khao 23 (636 mg) trong tetrahydrofuran (20
mL) dugc bd sung thém dung dich tetrabutylamoni hydroxit 10% (17,3 m). Hon hop
duoc khqu & 60°C trong 2 gio, va dugc co. Chét cdn dugc tinh ché béng sac ky cdt silica
gel (cloroform/metanol), va dugc tinh ché thém bang sic ky cot amino silica gel
(cloroform/metanol) dé thu dugc hop chit néu & dé muc (330 mg).
"H-NMR (400 MHz, CDCls) é: 7,79 (1H, dd, J = 8,9, 5,2 Hz), 7,22 (1H, dd, J = 8,5, 2,4
Hz), 7,04 (1H, td, ] = 8,9, 2,2 Hz), 5,94 (1H, br s), 4,03-3,95 (2H, m), 3,60-3,53 (2H, m),
3,33-3,24 (4H, m), 3,21-3,09 (3H, m), 2,59-2,52 (2H, m), 2,31-2,13 (4H, m), 2,11-2,00
(2H, m), 1,25 (3H, t, J = 7,0 Hz).
Céc vi du 52 dén 64

Theo phuong phap cta Vi du 51, cac hop chét cia Cac vi du 52 dén 64 dugc diéu

ché tir cac hop chét cua vi du tham khao tuong tng.
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du

Cau trac héa hoc

Dit liéu phan tich cong cu

52

N—C
|
Y F
Ho/\’/ \(\/

'H-NMR (400 MHz, CDCl) 8:
7,90-7,81 (1H, m), 7,17 (1H, dd, J
=82, 2,1 Hz), 7,07 (1, td, J =
9,0, 2,2 Hz), 3,65-2,21 (17H, m),
1,67-1,56 (1H, m), 1,43-1,31 (1H,
m), 1,26 3H, d, T = 6,7 Hz), 1,09
(3H, t, ] = 7.0 Hz).

53

N—‘O
|
4 :
HO g NN

77\
O 0

'H-NMR (400 MHz, CDCl) o:
7.69-7,60 (1H, m), 7,19-7,15 (1H,
m), 7,04-6,96 (1H, m), 4,03-3,95
(2H, m), 3,32-3,22 (4H, m), 3,16-
3,09 (2H, m), 3,09-2,96 (3H, m),
2,92-2,81 (1H, m), 2,47-2,36 (21,
m), 2,27-1,93 (6H, m), 1,87-1,74
(2H, m), 1,17 B, t, T = 7,3 Hz).

54

N—O
g Q*@
”0\/I\S/N\/\/N
(o]

I\
o

'H-NMR (400 MHz, CD;OD) &:
7,91-7,88 (1H, m), 7,61-7,58 (21,
m), 7,40-7,32 (1H, m), 3,91 (1H,
dd, 7 = 11,6, 4,9 Hz), 3,68-3,62
(1H, m), 3,39-3,08 (9H, m), 2,52-
2,45 (2H, m), 2,31-2,22 (2H, m),
2,16-2,03 (4H, m), 1,92-1,82 (2H,
m), 1,35 (3H, d, J = 6,7 Hz), 1,24
3H, t, ] =73 Hz).

55

H-NMR (400 MHz, CD3;0D) &:
7,89 (1H, dd, J = 8.9, 5,2 Hz), 7,25
(1H, dd, J = 8,9, 2,1 Hz), 7,08 (1H,
td, 1 =9,2, 2,4 Hz), 3,91 (1H, dd, J
=11,0, 4,9 Hz), 3,67-3,61 (1H, m),
3,58-3,51 (4H, m), 3,40-3,23 (6H,
m), 2,72-2,63 (4H, m), 2,52-2,44
(2H, m), 1,92-1,80 (2H, m), 1,35
(3H, d, ] = 6,7 Hz), 1,27-1,19 (3H,
m).

56

'H-NMR (400 MHz, CD;0D) &:
7,91 (1H, dd, T = 8,9, 5,2 Hz), 7,38
(1H, dd, T = 8,9, 2,1 Hz), 7,17 (1,
td, J=9,0, 2,0 Hz), 3,91 (11, dd, J
= 11,6, 4,9 Hz), 3,64 (1H, dd, J =
11,6, 6,7 Hz), 3,39-3,05 (8H, m),
2,51-2,44 (2H, m), 2,30-2,21 (2H,
m), 2,15-1,99 (5H, m), 1,91-1,81
(2H, m), 1,35 3H, d, ] = 6,7 Hz),
1,23 (3, t, T = 7,0 Hz).
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57

NH

V3

HO/\/S\N/\/N

'H-.NMR (400 MHz, CDCls) &:
7,96 (1H, s), 7,59 (1H, d, T = 7.9
Hz), 7,30 (1H, d, T = 7,9 Hz), 7,15-
7,09 (1H, m), 7,07-7,01 (1H, m),
6,96-6,91 (1H, m), 3,96-3,87 (2H,
m), 3,72-3,51 (3H, m), 3,35-3,12
(6H, m), 2,93-1,85 (9H, m), 1,25-
1,13 (3H, m).

58

o 0O
\// F

'H-NMR (400 MHz, CDCl;) 8
7,65 (1H, d, T = 7,3 Hz), 7,18 (1H,
d, T = 9,1 Hz), 598 (1H, br s),
4,04-3,96 (2H, m), 3,60-3,54 (2H,
m), 3,34-3,26 (4H, m), 3,21-3,06
(3H, m), 2,61-2,51 (2H, m), 2,36-
2,32 (3H, m), 2,30-2,14 (4H, m),
2,10-1,98 (2H, m), 1,25 BH, t, J =
7,0 Hz).

59

'H.NMR (400 MHz, CDCL) &:
761 (1H, s), 7,42 (1H, d, ] = 8.5
Hz), 7,32 (1H, dd, T = 8.5, 1,8 Hz),
6,13-5,86 (1H, m), 4,04-3,98 (21,
m), 3,61-3,55 (2H, m), 3,37-3,24
(4H, m), 3,23-3,09 (3H, m), 2,62-
2,53 (2H, m), 2,45 (3H, s), 2,37-
2,17 (4H, m), 2,13-1,99 (2H, m),
1,25 (3H, t, ] =7,0 Hz).

60

\/ cl

'H-NMR (400 MHz, CDCl3) &:
7,72 (1H, d, J = 8,5 Hz), 7,53-7,49
(1H, m), 7,24-7,20 (1H, m), 5,80
(1H, br s), 4,00-3,90 (2H, m),
3,57-3,48 (2H, m), 3,31-3,18 (4H,
m), 3,18-3,05 (3H, m), 2,63-2,44
(2H, m), 2,36-2,08 (4H, m), 2,08-
1,96 (2H, m), 1,20 3H, t, J = 7,0
Hz).

61

H-NMR (400 MHz, CDCL) 8:
7,78 (1H, d, J = 7,9 Hz), 7,52-7,44

(2H, m), 7,26-7,20 (1H, m), 5,88 |

(1H, br s), 3,98-3,92 (2H, m),
3,58-3,49 (2H, m), 3,31-3,19 (4H,
m), 3,19-3,05 (3H, m), 2,57-2,49
(2H, m), 2,33-2,12 (4H, m), 2,10-
1,98 (2H, m), 1,20 3H, t, J = 7,0
Hz).
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'H-NMR (400 MHz, CDCl) &:
NH 8,06 (1H, s), 7,53 (1H, dd, ] = 8,9,
| 5,2 Hz), 7,03 (1H, dd, J = 9.5, 2,1
62 Q0 . | Hz), 6,97-6,92 (1H, m), 6,89-6,81
Ho” SN (1H, m), 4,00-3,92 (2H, m), 3,65-
k 3,55 (2H, m), 3,34-3,15 (6H, m),
2,91-1,58 (10H, m), 1,29-1,20
(3H, m).
'H-NMR (400 MHz, CDCls) &:
7,92 (1H, s), 7,43 (1H, dd, ] = 9,2,
3,7 Hz), 7,33 (1H, dd, ] = 8,5, 2,4

1= Hz), 7,13 (11, td, J = 9,2, 2,4 Hz),

63 Q.9 _ | 4,58-4,38 (1H, m), 4,08-4,00 (2H,
Ho? S AN m), 3,64-3,50 (2H, m), 3,40-3,13

§ (6H, m), 2,76-2,53 (2H, m), 2,51-

2,22 (4H, m), 2,18-1,98 (1H, m),
1,79-1,47 (2H, m), 1,25 GH, t, J =
7.3 Hz).

'H-NMR (400 MHz, CDCL) &:
7.92 (1H, s), 7,47-7,39 (1H, m),

N= 733 (1IL dd, J = 85, 2,4 Hz),

. Nb\ 7.17-7.10 (1H, m), 4,55-4,36 (1H,

64 N O ¢ | m). 3.98-3.68 (3H, m), 3,52-2,98
oY “(\/ (5H, m), 2.79-2,14 (4H, m), 2,14-

1,96 (1H, m), 1,69-1,46 (SH, m),
1,34 (3H, d, J = 7,3 Hz), 1,25 (3H,
t,J=7,0 Hz).

Vi du 65
3-Amino-N-etyl-N-{2-[4-(6-flo-1,2-benzoisoxazol-3-yl)piperidin-1-yl]etyl}-2-

hydroxypropanamit

N¢O
|

HO \ A~
H,N k
Dung dich cua axit 3-((tert-butoxycarbonyl)amino)-2-hydroxypropionic (40,6 mg)
trong N,N-dimetylformamit (2,0 mL) dugc bd sung thém O-(7-azabenzotriazol-1-yl)-
N,N,N',N'-tetrametyluroni hexaflophosphat (75,0 mg). Hdn hop duoc khudy & nhiét do
trong phong trong 1 gid, va trietylamin (0,053 mL) va hop chat theo Vi du tham khao 1
(60,0 mg) dugc bd sung vao. Hon hop duoc khudy & nhiét do trong phong trong 3 gid, va

59



52033 60/106

nuée (10 mL) duge bd sung vao. Hbn hop duoc chiét bang cloroform/metanol (10 mL x
6), duoc lam kho béng natri sulfat khan, duoc loc, va dugc co. Chét cin dugc cd duge
tinh ché bing sic ky cot silica gel (cloroform/metanol). Sau d6, hop chét thu duoc (50
mg) dugc bd sung thém axit clohydric-etyl axetat 4 mol/L (2,0 mL). Hén hop dugc khudy
¢ nhiét do trong phong trong 1 gio, va dugc co. Chét cin duoc ¢d dugce tinh ché bfmg séc
ky cot amino silica gel (cloroform/metanol) dé thu dugc hop chét néu ¢ d& muc (37,0 mg).
"TH-NMR (400 MHz, CDCl3) é: 7,77-7,58 (1H, m), 7,20 (1H, d, J = 7,9 Hz), 7,08-6,91
(1H, m), 4,76-4,24 (1H, m), 3,86-2,69 (9H, m), 2,69-2,41 (4H, m), 2,41-1,74 (7H, m),
1,35-0,89 (3H, m).
Céac vi du 66 dén 70

Theo phuong phép ctia Vi du 65, cac hop chét ciia Céc vi du 66 dén 70 dugc didu

ché bing cac hop chit ctia vi du tham khao twong ting.

Vi du | Céu triic héa hoc Dir liéu phén tich cong cu

Nfo

|
U P O/KQ\ LC-MS: R.T. = 1,167 phit ObsMS = 405
F
NN [M+1]
HN

[M+1]

N—C
|
oH o O/‘\Q\F LC-MS: R.T. = 1,200 phit ObsMS = 419
67 N/\/N
N
H

N—O
|
6 Ho O O/‘\Q LC-MS: R.T. = 1,200 phat ObsMS = 405
F
N/\/N [M+1]
o L

N’o
|
o O//\Q\ LC-MS: R.T. = 1,300 phut ObsMS = 419
69 OH ! F
HN ri:\/ [M+1] '
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N’o
|
. o O/KQ\ LC-MS: R.T. = 1,100 phut ObsMS = 405
HO F
" (\/ [M+1]

Vidu 71
3-Axetamit-N-etyl-N-{2-[4-(6-flo-1,2-benzoisoxazol-3-yl)piperidin-1-yl]etyl}-2-

hydroxypropanamit

Nfo
|

JHe \ N

e

Dung dich hop chét theo Vi du 65 (20,0 mg) trong tetrahydrofuran (2,0 mL) duoc
bd sung thém axit axetic khan (0,00598 mL). Hon hop dugc khudy & nhiét do trong
phong trong 1 giod. Sau d6, dung dich natri hydroxit 2 mol/L (0,1 mL) dugc bd sung vao,
va hdn hop dugc khudy & nhiét d6 trong phong trong 10 phut. Hon hop phéan tng duge co,
va dugce tinh ché bing sic ky cot amino silica gel (cloroform/metanol) dé thu dugc hop
chit néu & dé muc (10,1 mg).
"H-NMR (400 MHz, CDCls) 6: 7,77-7,55 (1H, m), 7,19-7,14 (1H, m), 7,05-6,97 (1H, m),
6,19-6,01 (1H, m), 4,49-4,34 (1H, m), 4,03-3,47 (4H, m), 3,47-2,84 (6H, m), 2,72-2,48
(2H, m), 2,43-2,19 (2H, m), 2,16-1,97 (4H, m), 1,96-1,90 (3H, m), 1,24-1,06 (3H, m).
Céac vi du 72 dén 74

Theo phuong phap cta Vi du 71, cac hop chat cia Cac vi du 72 dén 74 duogc didu

ché tir cac hop chét cta vi du tham khao twong Gng.

Vi du | Céu trtic hoa hoc Dit liéu phéan tich cong cu

LC-MS: R.T. = 1,258 phtt ObsMS = 461
72 /u\
(:I/K [M+1]
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N’o
I
. *?j)l N F | LC-MS: R.T. = 1,350 phut ObsMS = 447
N
! § [M+1]
o=
Nfo
|
OH O
. A F LC-MS: R.T. = 1,270 phiit ObsMS = 461
N
§ [M+1]
N
PN

Vidu75
N-Etyl-N-{2-[4-(6-flo-1,2-benzoisoxazol-3-yl)piperidin-1-yl]etyl}-4-hydroxy-1-

metylpyrolidin-3-carboxamit

N’O
|

HO 0 .
ejl NN
/ ~

Dung dich hop chét theo Vi du 66 (10,0 mg) trong metanol (0,5 mL) dugc bd sung
thém dung dich formaldehyt 37% (0,002 mL). natri xyanoborohydrua (1,09 mg), va axit
axetic (0,003 mL). Hdn hop duoc khudy & nhiét do trong phong trong 16 gid. Sau do,
nude (10 mL) duge bd sung vao, va hdn hop duoc chiét bang cloroform (10 mL x 2) va
duoc ¢d. Chat can duge ¢d duge tinh ché béng phép séc ky 16ng hi¢u ndng cao (cot; cot
C-18 ban diéu ché, diéu kién tach; axetonitril/axit trifloaxetic: nudc/axit trifloaxetic), va
duoc loai mubi béng nhua MP-Carbonat dé thu dugc hop chét néu & dé muc (6,88 mg).
LC-MS: R.T. = 1,083 phut ObsMS =419 [M+1]
Vidu 76

N-Etyl-N-{2-[4-(6-flo-1,2-benzoisoxazol-3-yl)piperidin-1-yl]etyl }-4-hydroxy-1-

metylpiperidin-3-carboxamit
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N’O
O
OH (o)
F
o

|

Theo phuong phap tuong tu vai Vi du 75, hop chit néu & d& muc duoc diéu ché tir
hop chét theo Vi du 67.
LC-MS: R.T. = 1,092 phat ObsMS = 433 [M+1]
Vidu 77
N-Etyl-N-{2-[4-(6-flo-1,2-benzoisoxazol-3-yl)piperidin-1-yl]etyl}-3-hydroxypropanamit
orotat

Dung dich hop chét theo Vi du 17 (30 mg) trong metanol (0,4 mL) dugc bb sung
axit orotic (14,4 mg). Hdn hop duoc khudy & 60°C trong 1 gidy, va sau do etyl axetat (2,0
mL) duge bd sung vao. Hdn hop duge khudy & nhiét do trong phong trong 1 gid, va chét
rén két tia duge gom bang cach loc dé thu dugce hop chét néu ¢ dé muc (27,3 mg).
"TH-NMR (400 MHz, DMSO-Dg) 6: 11,02 (1H, s), 9,94 (1H, brs), 8,03 (1H, dd, J = 8,8,
5,2 Hz), 7,74-7,68 (1H, m), 7,35-7,27 (1H, m), 5,79 (1H, d, J = 1,8 Hz), 4,53 (1H, brs),
3,65 (2H, t, J = 6,7 Hz), 3,62-3,49 (3H, m), 3,48-3,19 (6H, m), 3,18-2,62 (4H, m), 2,28-
2,13 (2H, m), 2,13-1,91 (2H, m), 1,12 2H, t, J = 7,0 Hz), 1,02 (1H, t, J = 7,0 Hz).
Powder XRD (°, 26+0,2)
4,87, 7,24, 15,27, 15,75, 16,02, 16,39, 16,73, 17,62, 19,51, 20,04, 21,24, 22,05, 22,34,
24,23, 24,80 (Trong sd chung, 10 dinh dic trung 1a 4,87, 7,24, 15,27, 15,75, 16,02, 17,62,
19,51, 20,04, 21,24, 22,05, va 4 dinh ddc trung hon 12 4,87, 19,51, 20,04, 21,24.)
DSC
Enthalpy (chuén hoa): 62,81 J/g
Onset x: 157,09°C
Vidu 78
N-Etyl-N-{2-[4-(6-flo-1,2-benzoisoxazol-3-yl)piperidin-1-yl]etyl}-3-hydroxypropanamit

hydrobromua trong Form A
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Dung dich hop chit theo Vi du 17 (6,03 g) trong axetonitril (77 mL) dugc bd sung
nhé giot HBr-EtOH 10 dén 20% (14,1 g). Hdn hop dugc khudy & nhiét do trong phong
trong 1 gid, va su két tia cia chit rdn duoc xic nhan. Hon hop dugc khudy & 80°C. Sau
khi xac nhan rﬁng chét rin két tia dugc hoa tan hoan toan, hdn hop duogc khuéy trong 1
gidr. Sau d6, hdn hop duoc lam mat tir tir, va duoc khudy & nhiét do trong phong trong 12
gio. Chét rin két tia dugc gom br?mg cach loc, duogc rua béng axetonitril (10 mL), va
duoc 1am kho d& thu dugc chét rin mau tring (7,0 g). Chét rin mau tring thu dugc (7,0
g) duoc tron véi tetrahydrofuran (15 mL), va hdn hop duge khudy & 80°C trong 3,5 gio.
Sau do, hdn hop dugc lam mat tir tir, va dugc khudy & nhiét d trong phong trong 12 gio.
Chét rin duoc gom bing cach loc, duge rira bang tetrahydrofuran (10 mL), va duge lam
kho dé thu duge hop chat néu & dé muc (6,20 g).

'TH-NMR (400 MHz, DMSO-Ds) 6: 9,48 (0,2H, brs), 9,19 (0,8H, brs), 8,11-7,99 (1H, m),
7,78-7,70 (1H, m), 7,40-7,30 (1H, m), 4,53 (1H, brs), 3,78-3,56 (6H, m), 3,55-3,09 (8H,
m), 2,40-2,18 (3H, m), 2,15-1,97 (2H, m), 1,19-0,97 (3H, m).

Powder XRD(°, 26+0,2)

4,48, 8,98, 12,40, 13,63, 15,23, 16,35, 17,07, 17,88, 18,06, 21,19, 23,13, 23,83, 24,48,
25,22, 25,98 (Trong sb chung, 10 dinh dic trung la 4,48, 12,40, 15,23, 17,07, 17,88,
21,19, 23,13, 24,48, 25,22, 25,98, va 4 dinh dac trung hon 1a 12,40, 15,23, 17,07, 21,19.)
DSC

Enthalpy (chuén hoa): 82,83 J/g

Onset x: 163,64°C

Vidu 79
N-Etyl-N-{2-[4-(6-flo-1,2-benzoisoxazol-3-yl)piperidin-1-yl]etyl}-3-hydroxypropanamit
hydrobromua trong Form B

Dung dich hop chét theo Vi du 17 (100 mg) trong axetonitril (2,0 mL) dugc bd
sung nhé giot HBr-EtOH 10-20% (0,2 mL). Hdn hop dwoc khudy & nhiét do trong phong
trong 1 gid, va chit rin két tha duoc gom bang cach loc dé thu dugc hop chat néu ¢ dé

muc (67,0 mg).
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Powder XRD(°, 26+0,2)
7,25, 7,65, 9,90, 11,17, 12,48, 15,34, 15,71, 22,36, 23,36, 23,74, 24,62, 25,05, 25,18,
25,26, 29,36 (Trong sb chung, 10 dinh dic trung 14 7,25, 7,65, 9,90, 15,34, 15,71, 23,36,
24,62,25,05, 25,18, 25,26, va 4 dinh dic trung hon 1a 7,25, 7,65, 9,90, 15,34.)
DSC
Enthalpy (chudn héa): 86,51 J/g
Onset x: 164,04°C
Vi du 80
N-Etyl-N-{2-[4-(6-flo-1,2-benzoisoxazol-3-yl)piperidin-1-yl]etyl}-3-hydroxypropanamit
tosilat

Dung dich hop chét theo Vi du 17 (66,7 g) trong axeton (200 mL) dugc bd sung
dung dich p-toluensulfonic axit monohydrat (41,9 g) trong axeton (150 mL). Hén hop
duge khudy ¢ nhiét do trong phong trong 2 gio. Chét rén két tia dugc gom bang cach loc,
duoc rira bing axeton (60 mL), va duge 1am kho dé thu dugc chét rin mau tring (78,8 g).
Chét rén mau tring thu duoc (78,8 g) va hdn hop gém axeton (608 mL) va nudc (33,4
mL) dugce khudy & 70°C. Sau khi x4c nhén ring chét rin mau tring dugc hoa tan hoan
toan, hdn hop duoc 1am mat din dan, va dugc khudy & nhiét do trong phong trong 12 gid.
Sau khi khqu & 0°C trong 1 gio, chat ran thu duoc duoc gom béng cach loc, duogc ria
bing hdn hop dung mdi gdm nudc-axeton 5% (70 mL) ma dugc lam lanh dén 0°C, va
duogc lam kho dé thu duoc hop chit néu & dé muc (69,4 g).
"H-NMR (400 MHz, DMSO-Ds) 3: 9,39-9,00 (1H, m), 8,08-7,99 (1H, m), 7,77-7,71 (1H,
m), 7,46 (2H, d, J = 7,9 Hz), 7,39-7,30 (1H, m), 7,10 (2H, d, J = 7,9 Hz), 4,53 (1H, brs),
3,76-3,56 (6H, m), 3,54-3,11 (8H, m), 2,38-2,17 (6H, m), 2,12-1,96 (2H, m), 1,16-0,98
(3H, m).
Powder XRD(°, 26+0,2)
6,87, 7,03, 9,64, 13,74, 15,19, 15,37, 15,68, 16,22, 19,82, 21,60, 21,67, 22,10, 23,15,
23,88, 27,67 (Trong sb chung, 10 dinh dac trung 1a 7,03, 9,64, 15,19, 15,37, 15,68, 16,22,
21,60, 21,67, 23,15, 23,88, va 4 dinh dac trung hon 1a 7,03, 9,64, 15,19, 15,68.)
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DSC

Enthalpy (chuin héa): 99,47 J/g
Onset x: 162,26°C

Vi du tham khéao 1

N-Etyl-2-[4-(6-flo-1,2-benzoisoxazol-3-yl)piperidin-1-yl]etan-1-amin dihydroclorua

N—O
|

H,‘(\/N 2HCI

Dung dich cta 6-flo-3-(4-piperidinyl)-1,2-benzoisoxazol (5,78 g) trong cloroform
(131 mL) dwgc bd sung tert-butyl etyl(2-oxoetyl)carbamat (4,91 g) va natri
triaxetoxyborohydrua (11,1 g). Hon hop duoc khudy & nhiét d trong phong trong 5 gid.
Dung dich natri bicarbonat bdo hoa (100 mL) dugc bd sung vao, va hdn hop duge chiét
bang cloroform (100 mL x 2), dwoc 1am khd bang natri sulfat khan, dugce loc, va dugce co.
Chét can duoc tinh ché biang sic ky cot silica gel (cloroform/metanol). Dung dich cua
hop chét thu duge trong cloroform (131 mL) dugc bo sung axit clohydric-etyl axetat 4
mol/L (60 mL). Hdn hop duoc khudy & nhiét do trong phong trong 2 gio. Chat ran két tua
dugc gom bing cach loc, dugce rira bing etyl axetat (20 mL x 2), va dugc lam kho dé thu
dugc hop chét néu ¢ dé muc (6,24 g).
"H-NMR (400 MHz, DMSO-Ds) &: 9,31 (2H, brs), 8,18 (1H, dd, J = 8,5, 5,5 Hz), 7,74
(1H, dd, J = 8,9, 2,1 Hz), 7,35 (1H, ddd, ] = 9,0, 9,0, 2,2 Hz), 3,81-3,72 (2H, m), 3,55-
3,46 (5H, m), 3,28-3,15 (2H, m), 3,08-2,97 (2H, m), 2,43-2,23 (4H, m), 1,25 3H, t,J =
7,3 Hz).
Cac vi du tham khao 2 dén 13

Theo phwong phap twong tw véi Vi du tham khao 1, cdc hop chét ctia Cac vi du
tham khao 2 dén 13 dugc didu ché tir cac hop chit ciia vi du tham khao tuong ting hoic

c4c chét phan tng.
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Vi
du
tham
khao

CéAu trac hoa hoc Dit liéu phén tich cong cu

H-NMR (400 MHz, CDs;OD) &:
) 8,07-7,98 (1H, m), 7,76-7,60 (1H, m),
rsb 7,48-7,39 (1H, m), 7,25 (1H, ddd, J =

] 9.1, 9,1, 1,8 Hz), 5,06-4,.94 (1H, m),

N e | 3,94-3,84 (2H, m), 3,64-3,55 (4H, m),
3,49-3,37 (2H, m), 3,19 2H, q, J =

7.3 Hz), 2,77-2,64 (2H, m), 2,36-2,25
(2H, m), 1,39 3H, t, ] = 7.3 Hz).

'H-NMR (400 MHz, CDCL) &: 7.55-
1 7,47 (1H, m), 7,24 (1H, s), 7,18 (1H,
) d, T = 92 Hz), 3,47-2,94 (8H, m),
e~ 2vet | 2.66-2,45 (2, m), 2,34 3H, d, T =

§ 1,8 Hz), 2,30-2,16 (1H, m), 2,15-1,94

(4H, m), 1,10 3H, t, ] = 7,0 Hz).

'H-NMR (400 MHz, CD3;0D) &: 7,81
| (1H, s), 7,53-7,43 (2H, m), 3,92-3,83
4 (2H, m), 3,72-3,42 (5H, m), 3,40-3,32

N 2Hel (2H, m), 3,20 (2H, q, J = 7,1 Hz),
2,56-2,36 (7TH, m), 1,39 3H, t, ] =7,3
Hz).

'H-NMR (400 MHz, CD30D) 6: 8,00
N—C, (1H, d, J = 8,5 Hz), 7,74 (1H, s), 7,41
(1H, dd, J = 8,5, 1,8 Hz), 3,92-3,81
5 N cl (2H, m), 3,71-3,44 (5SH, m), 3,40-3,32
N

HN 2HCl 1 (2H, m), 3,20 (2H, q, J = 6,9 Hz),
2,64-2,36 (4H, m), 1,39 3H, t,J =73
Hz).

TH-NMR (400 MHz, CDsOD) 3: 8,06
- (1H, dd, T = 8,8, 5,2 Hz), 7,26 (1H, d,
: J=9,1 Hz), 7,06 (1H, dd, ] = 9,1, 9,1
Hz), 3,92-3,80 (2H, m), 3,67-3,50
L 2wcl | (SH, m), 3,42-3,33 (2H, m), 3,20 (2H,
g T = 7,1 Hz), 2,57-2,43 (2H, m),
2,41-2,27 (2H, m), 1,40 3H, 1,7 =73
H7).

TH-NMR (400 MHz, DMSO-Ds) &:
10,98 (1H, s), 10,72 (1H, s), 9,20 (2H,

NH
| s), 7,67 (1H, dd, J = 8,5, 5,5 Hz),
7 . 7,15-7,09 (2H, m), 6,88-6,80 (1H, m),
AN 2Hcl | 3,74-3,65 (2H, m), 3,49-3,39 (4H, m),

3,21-3,09 (2H, m), 3,08-2,93 (3H, m),
2,18-2,07 (4H, m), 1,23 3H, t,J = 7,0
Hz).
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NH
CV[@
e 2HCI

'H-NMR (400 MHz, DMSO-Ds) :
10,89 (1H, s), 10,70 (1H, s), 9,20 (2H,
s), 7,67 (1H, d, T = 7,9 Hz), 7,35 (1,
d,J=285Hz), 7,12 (1H, d, ] = 2,4
Hz), 7,09-7,04 (1H, m), 6,99-6,94
(1H, m), 3,75-3,65 (2H, m), 3,52-3,40
(4H, m), 3,22-3,11 (2H, m), 3,07-2,94
(3H, m), 2,22-2,07 (4H, m), 1,23 (31,
t,]=73 Hy).

N/o
I
e NN 2HC!

'H-NMR (400 MHz, CD;OD) &:
8,03-7,92 (1H, m), 7,67-7,61 (2H, m),
743-737 (1H, m), 3,92-3,73 (2H, m),
3,64-3,42 (5H, m), 3,38-3,31 (2H, m),
3,19 H, q, J = 7,3 Hz), 2,55-2,33
(41, m), 1,38 (3L, t, ] = 7.3 Hz).

10

'H-NMR (400 MHz, CD30D) &: 7,90
(1H, 4, J = 7,9 Hz), 7,63-7,58 (1H,
m), 7,53 (1H, d, J = 8,5 Hz), 7,34
(1H, dd, J = 7,6, 7,6 Hz), 4,16-3,72
(4H, m), 3,69-3,40 (8H, m), 3,19 (2H,
q J=171Hz), 1,38 BH, t, ] =73
Hz).

11

TH-NMR (400 MHz, CD;0D) &: 7,93

(1H, dd, T = 9,2, 4,9 Hz), 7,33 (1H,
dd, J = 8,9, 2,1 Hz), 7,14 (1H, ddd, J

=9.0, 9,0, 2,0 Hz), 4,33-3,71 (41, m),

3,70-3,41 (8H, m), 3,19 (2H, q, J =

73 Hz), 1,38 3H, t, ] = 7,3 Hz).

12

TH-NMR (400 MHz, DMSO-D¢) o:
11,01 (1H, s), 9,20 (2H, s), 8,04-7,98
(1H, m), 7,81 (1H, dd, J = 9,1, 4,3
Hz), 7,57 (1H, ddd, J = 9,1, 9,1, 2.4
Hz), 3,82-3,70 (2H, m), 3,55-3,40
(4H, m), 3,26-3,12 (3H, m), 3,09-2,96
(2H, m), 2,42-2,22 (4H, m), 1,23 (3H,
t,1=73 Hz).

13

LC-MS : R.T. = 0,443 phtt ObsMS =
290 [M+1]

Vi du tham khao 14

6-Flo-5-metyl-3-(piperidin-4-yl)-1,2-benzoisoxazol monohydroclorua
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‘ fifte O

Vi du tham khéo 14
a) Diéu ché tert-butyl 4-[metoxy(metyl)carbamoyl]piperidin-1-carboxylat (Hop chét IN-
1-1)

Hdn hop gdm axit 1-(tert-butoxycarbonyl)piperidin-4-carboxylic (5,00 g), N,O-
dimetylhydroxylamin  hydroclorua (3,19 g), NIl-((etylimino)metylen)-N3,N3-
dimetylpropan-1,3-diamin hydroclorua (5,02 g), trietylamin (4,41 g), va N,N-
dimetylformamit (100 mL) duoc khudy & nhiét do trong phong trong 1,5 gid. Sau do,
dung dich amoni clorua bdo hoa dugc bd sung vao, va hdn hop duge chiét bang etyl
axetat. L6p hitu co dugc két hop duge rira hai 1an bang dung dich amoni clorua bdo hoa,
va bing dung dich natri bicarbonat bdo hoa va nudc mudi, va duoc 1am kho bang natri
sulfat khan. Hon hop duoc loc va duge ¢d dé thu dugc hop chét néu & d& muc (4,52 g).
"H-NMR (400 MHz, CDCls) 8: 4,03-4,24 (2H, m), 3,72 (3H, s), 3,19 (3H, s), 2,70-2,86
(3H, m), 1,63-1,76 (4H, m), 1,46 (9H, s).

b) Piéu ché tert-butyl 4-(2,4-diflo-5-metylbenzoyl)piperidin-1-carboxylat (Hop chét IN-
1-2)

Dung dich cta 1-bromo-2,4-diflo-5-metylbenzen (2,28 g) trong tetrahydrofuran
(36 mL) dugc bd sung nho giot n-butyllithi/hexan 1,63 mol/L (7,43 mL) trén 3 phit & -
78°C. Sau khi khudy & -78°C trong 1 gid, Hop chat IN-1-1 (1,50 g) dugc bd sung vao, va
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hén hop duoc khudy trong 2,5 gior & -78°C. Sau d6, dung dich amoni clorua bdo hoa dugc
bd sung vao, va hén hop dugc chiét béng etyl axetat, dugc lam kho béng natri sulfat khan,
duoc loc, va dugce co. Chét cin dugc c6 duge tinh ché béng s&c ky cot silica gel
(hexan/etyl axetat) dé thu duoc hop chit néu ¢ dé muc (2,01 g).

"H-NMR (400 MHz, CDCls) é: 7,17-7,25 (1H, m), 6,80-6,87 (1H, m), 1,83-1,92 (2H, m),
1,59-1,69 (2H, m), 1,45 (9H, s).

¢) biéu ché tert-butyl 4-(6-flo-5-metyl-1,2-benzoxazol-3-yl)piperidin-1-carboxylat (Hop
chét IN-1-3)

Hbn hop gdbm Hop chit IN-1-2 (731 mg), hydroxylamin hydroclorua (599 mg), va
natri axetat (707 mg) trong etanol (10 mL) dugc khudy & 60°C trong 4 gio. Sau d6, nuée
dugc bd sung vao, va hdn hop dugc chiét béng etyl axetat, dugc rua béng nude mubi,
duogc lam kho béng natri sulfat khan, duogc loc, va duoc co. Chét cin dugc c¢d duoc tinh
ché bang sic ky cot silica gel (hexan/etyl axetat). San pham thu duoc (335 mg) dugce tron
v6i xeri carbonat (615 mg) va axetonitril (9,0 mL), va hdn hop dugc khudy trong 6ng bit
kin & 130°C trong 3,5 gio. Sau do, hén hop phan tng duoc loc, dugc ¢d, va dugc tinh ché
bing sic ky cot silica gel (hexan/etyl axetat) dé thu duoc hop chit néu & dé muc (90,8
mg).

"H-NMR (400 MHz, CDCl) &: 7,47 (1H, d,J = 7,1 Hz), 7,21 (1H, d, J = 9,0 Hz), 4,11-
4,36 (2H, m), 3,16-3,26 (1H, m), 2,89-3,03 (2H, m), 2,38 (3H, d, J = 1,7 Hz), 2,01-2,10
(2H, m), 1,87-1,99 (2H, m).

d) Piéu ché 6-flo-5-metyl-3-(piperidin-4-yl)-1,2-benzoisoxazol monohydroclorua (Vi du
tham khao 14)

Dung dich ctia Hop chét IN-1-3 (131 mg) trong diclometan (1,0 mL) dugc bd sung
axit clohydric/etyl axetat 4 mol/L (1,0 mL), va hdn hop dugc khudy & nhiét do trong
phong trong 1,5 gid. Sau d6, hdn hop phan ing duogc ¢d dé thu duge hop chét néu ¢ dé
muc (114 mg). |
"H-NMR (400 MHz, CDCI3) 8: 7,30 (1H, d, J = 7,3 Hz), 7,11 (1H, s), 7,06 (1H, d, ] =9,1
Hz), 4,12-4,04 (2H, m), 3,09-3,01 (1H, m), 2,84-2,75 (2H, m), 2,22 (3H, d, J = 1,8 Hz),
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1,93-1,86 (2H, m), 1,84-1,71 (2H, m).
Vi du tham khao 15
5-Metyl-3-(piperidin-4-yl)-1,2-benzoisoxazol monohydroclorua

N—0,
J

HCI
HN
Theo phuong phéap tuong tu véi Vi du tham khao 14, hop chét néu ¢ d& muc dugc
diéu ché tir 1-flo-2-iodo-4-metylbenzen.
"H-NMR (400 MHz, CDCls) 6: 7,48-7,43 (2H, m), 7,38-7,34 (1H, m), 4,29-4,20 (2H, m),
3,28-3,18 (1H, m), 3,02-2,92 (2H, m), 2,48 (3H, s), 2,11-2,03 (2H, m), 2,03-1,90 (2H, m).
Vi du tham khao 16

N-(Xyclopropylmetyl)-2-[4-(6-flo-1,2-benzoisoxazol-3-yl)piperidin-1-yl]etan-1-amin
N -— o
|
! F
HN /\/

Dung dich cta 2-(4-(6-flobenzo[d]isoxazol-3-yl)piperidin-1-yl)etan-1-amin (50,0
mg) trong cloroform (2,0 mL) dugc bd sung xyclopropancarbaldehyt (16,0 mg), va hon
hop dugc khudy & nhiét do trong phong trong 30 phat. Sau do, natri
triaxetoxyborohydrua (60,4 mg) duoc bd sung vao, va hdn hop duge khudy & nhiét do
trong phong trong 1 gio. Dung dich natri bicarbonat bdo hoa (30 mL) duoc bd sung vao.
Hbn hop duge chiét bang cloroform (30 mL x 2), dugc lam kho bang natri sulfat khan,
duoc loc, va dugc cd dé thu duoc hop chét néu & dé muc (26,0 mg).

LC-MS: R.T. = 1,250 phat ObsMS =318 [M+1]
Vi du tham khao 17

N-{2-[4-(6-Flo-1,2-benzoisoxazol-3-yl)piperidin-1-yl]etyl} propan-2-amin
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Theo phuong phap twong tu véi Vi du tham khao 16, hop chit néu & dé muc duoc
diéu ché tir axeton.
LC-MS: R.T. = 1,176 phut ObsMS =306 [M+1]
Vi du tham khao 18

({2-[4-(6-Flo-1,2-benzoisoxazol-3-yl)piperidin-1-yl]etyl }amino)axetonitril

-0
N7\

YO~
F
i N

N

CN

Huyén phu ctia natri hydrua 55% (7,92 mg) trong N,N-dimetylformamit (2,0 mL)
duge bd sung hop chit theo Vi du tham khao 20 (60,0 mg), va hdn hop duge khudy &
nhiét do trong phong trong 30 phut. 2-lodoaxetonitril (41,3 mg) duoc bd sung vao. Hon
hop phan tmg dugc khudy & nhiét do trong phong trong 1 gio, va nuée (30 mL) duge bd
sung vao. Hon hop duge chiét bang cloroform (30 mL x 2), dugc lam kho bang natri
sulfat khan, duoc loc, va dugc c6. Chéat cin duoc cd duge bd sung thém axit
clohydric/etyl axetat 4 mol/L (3,0 mL), hdn hop duogc khudy & nhiét d6 trong phong trong
1 gio, va dugce co. Chét cin dugc ¢ dugce tinh ché béng sic ky cOt amino silica gel
(hexan/etyl axetat) dé thu dwoc hop chit néu & d& muc (25,0 mg).
LC-MS: R.T. = 0,530 phut ObsMS = 303 [M+1]
Vi du tham khao 19

N-Etyl-3-[4-(6-flo-1,2-benzoisoxazol-3-yl)piperidin-1-yl] propan-1-amin dihydroclorua

N—C
!

F  2HCI
HN\/\/N

Theo phuong phép tuong tu voi Vi du tham khao 18, hop chit néu & d& muc duoc
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diu ché tir hop chit theo Vi du tham khao 21.
Vi du tham khéo 20
Tert-butyl {2-[4-(6-flo-1,2-benzoisoxazol-3-yl)piperidin-1-yljetyl}carbamat

Dung dich (60 mL) cua 6-flo-3-(piperidin-4-yl)benzo[d]isoxazol (2,89 g) trong
cloroform duge bd sung thém tert-butyl (2-oxoetyl)carbamat (2,30 g), va hdn hop duoc
khudy & nhiét d6 trong phong trong 30 phut. Natri triaxetoxyborohydrua (3,34 g) dugc b
sung vao, va hdn hop duoc khudy & nhiét do trong phong trong 3 gid. Dung dich natri
bicarbonat bdo hoa (100 mL) duoc bd sung vao, va hdn hop dugc chiét bang cloroform
(100 mL x 2), dugc lam kho b?mg natri sulfat khan, duoc loc, va dugc co. Chét can dugc
¢d duge tinh ché bang sic ky cot silica gel (cloroform/metanol) dé thu duoc hop chat néu
& dé muc (3,98 g).

"H-NMR (400 MHz, CDCls) 6: 7,67 (1H, dd, J = 8,8, 5,2 Hz), 7,24-7,20 (1H, m), 7,04
(1H, ddd, J = 8,8, 8.8, 2,0 Hz), 5,02 (1H, s), 3,29-3,20 (2H, m), 3,10-2,98 (3H, m), 2,53-
2,46 (2H, m), 2,22-2,13 (2H, m), 2,09-2,00 (4H, m), 1,45 (9H, s).

Vi du tham khéo 21

Tert-butyl {3-[4-(6-flo-1,2-benzoisoxazol-3-yl)piperidin-1-yl]propyl} carbamat

Dung dich cta 6-flo-3-(piperidin-4-yl)benzo[d]isoxazol (2,00 g) trong axetonitril
(50 mL) dugc bd sung nude (12,5 mL), tert-butyl(3-bromopropyl)carbamat (2,59 g), va
kali carbonat (3,76 ). Hon hop duoc khudy ¢ 60°C trong 3,5 gid, va nude (200 mL)
duoc bd sung vao. Hon hop dugc chiét bang etyl axetat (200 mL x 2), duge lam kho bing

natri sulfat khan, duoc loc, va duge ¢6. Chat can duoc c6 duoc tinh ché bang sac ky cot
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silica gel (cloroform/metanol) d& thu dugc hop chit néu & dé& muc (3,46 g).

"H-NMR (400 MHz, CDCl3) &: 7,67 (1H, dd, J = 8,8, 5,2 Hz), 7,22 (1H, dd, J = 8,5, 2,4
Hz), 7,02 (1H, ddd, J = 8,8, 8,8, 2,2 Hz), 5,50 (1H, s), 3,23-3,17 (2H, m), 3,12-3,00 (3H,
m), 2,46 (2H, t, ] = 6,7 Hz), 2,16-1,99 (6H, m), 1,72-1,64 (2H, m), 1,43 (9H, s).

Vi du tham khao 22

N-{2-[4-(6-Flo-1,2-benzoisoxazol-3-yl)piperidin-1-yl]etyl } propan-1-amin

1N-2-1

Vi du tham khao 22

a) Diéu ché 3-[1-(2-cloetyl)piperidin-4-y1]-6-flo-1,2-benzoisoxazol (Hop chit IN-2-1)

Dung dich (25 mL) cta 6-flo-3-(piperidin-4-yl)benzo[d]isoxazol (3,00 g) trong
tetrahydrofuran duoc bd sung thém nudce (6,3 mL), kali hydroxit (1,68 g), va 1-bromo-2-
cloetan (5,65 mL), va hdn hop dugc khudy ¢ nhiét do trong phong trong 24 gid. Nudce
(15 mL) dugc bd sung vao. Hon hop duge chiét bang cloroform (10 mL x 3), duogc lam
kho béng natri sulfat khan, duoc loc, va dugc co. Chét can duoc ¢6 dugc tinh ché béng
sc ky cot silica gel (etyl axetat/metanol) dé thu dugc hop chét néu ¢ dé muc (1,94 g).
'H-NMR (400 MHz, CDCls) 6: 7,70 (1H, dd, J = 8,5, 5,3 Hz), 7,25 (1H, dd, J = 8,9, 2,5
Hz), 7,06 (1H, ddd, J = 8.8, 8,8, 2,1 Hz), 3,64 (2H, t, ] = 6,9 Hz), 3,01-3,15 (3H, m), 2,81
(2H, t,J =6,9 Hz), 2,24-2,39 (2H, m), 2,02-2,18 (4H, m).
b) Diéu ché N-{2-[4-(6-flo-1,2-benzoisoxazol-3-yl)piperidin-1-yl]etyl}propan-1-amin
(Vi du tham khao 22)

Dung dich ctia Hop chét IN-2-1 (80,0 mg) trong axetonitril (1,4 mL) dugc bd sung
n-propylamin (0,0349 mL), kali carbonat (117 mg), kali iodua (9,39 mg), va hdn hop
duoc khqu & 90°C trong 4 gio. Hon hop phan ing dugc loc va dugce co. Chét can duoc

¢d dugc tinh ché bing séc ky cot amino silica gel (cloroform/metanol) dé thu dugc hop

74



52033 75/106

chét néu & d& muc (50,9 mg).

"TH-NMR (400 MHz, CDCl3) &: 7,66 (1H, dd, J = 8,8, 5,2 Hz), 7,22 (1H, dd, J = &,5, 2,4
Hz), 7,03 (1H, ddd, J = 8.8, 8,8, 2,2 Hz), 3,10-2,99 (3H, m), 2,72 (2H, t, ] = 6,1 Hz), 2,58
(2H, t,J = 7,0 Hz), 2,53 (2H, t, J = 6,4 Hz), 2,21-1,99 (6H, m), 1,56-1,46 (2H, m), 0,91
(3H,t,J =73 Hz).

Vi du tham khao 23

N-Etyl-N-{2-[4-(6-flo-1,2-benzoisoxazol-3-yl)piperidin-1-yl]etyl } etensulfonamit

N—C
|
0\\//o F
\/S\N/\/N

Dung dich hop chét theo Vi du tham khao 1 (1,00 g) trong diclometan (40 mL)
duoc bd sung thém trietylamin (2,39 mL) va 2-cloetansulfonyl clorua (0,433 mL), va hon
hop dugc khudy & nhiét do trong phong trong 4 gid. Hon hop phén ung dugc cd, va chat
can duogc co duoc tinh ché bé“mg sdc ky cot silica gel (cloroform/metanol) dé thu duogc
hop chit néu & dé muc (0,670 g).
'"H-NMR (400 MHz, CDCls) &: 7,65 (1H, dd, J = 8,5, 4,9 Hz), 7,22 (1H, dd, ] = 8,5, 2,4
Hz), 7,04 (1H, ddd, J = 8.9, 8.9, 2,2 Hz), 6,54 (1H, dd, J = 16,5, 9,8 Hz), 6,20 (1H, d, ] =
16,5 Hz), 5,89 (1H, d, J = 9,8 Hz), 3,31 (2H, t, ] = 7,0 Hz), 3,25 (2H, q, ] = 7,1 Hz), 3,11-
3,00 (3H, m), 2,61 2H, t, J = 6,7 Hz), 2,32-2,17 (2H, m), 2,10-1,97 (4H, m), 1,20 (3H, t,
J =173 Hz).
Céc vi du tham khao 24 dén 36

Theo phuong phap cua Vi du tham khao 23, cac hop chét cua Céc vi du tham khao

24 dén 36 dugc didu ché tir cac hop chit ctia vi du tham khao tuong tGng.
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du
tham
khéao

Cau truc héda hoc

Dit liéu phéan tich cong cu

24

o 0
\Y/; F

LC-MS : R.T. = 1,566 phit ObsMS
=396 [M+1]

25

'H-NMR (400 MHz, CDCl) &: 7,67
(1H, dd, T = 8,5, 5,5 Hz), 7,22 (1H,
dd, J = 8,5, 1,8 Hz), 7,04 (14, ddd, J
=89, 8.9, 2,0 Hz), 6,42 (11, dd, J =
16,5, 9,8 Hz), 6,19 (1H, d, J = 16,5
Hz), 5,89 (1H, d, J = 9,8 Hz), 3,28-
3,14 (4H, m), 3,12-2,96 (3H, m),
2,50-2,38 (2H, m), 2,24-1,99 (6H,
m), 1,88-1,78 (2H, m), 1,19 GH, t, J
=73 Hz).

26

TH-NMR (400 MHz, CDCL) &: 7,73
(1H, d, J = 7,9 Hz), 7.57-7.47 (2H,
m), 7,30-7,24 (1H, m), 5,95 (14, s),
5,57-5,54 (1H, m), 3,32-3,22 (4H,
m), 3,17-2,99 (3H, m), 2,51-2,36
(2H, m), 2,28-2,05 (6H, m), 2,02
(3H, s), 1,90-1,77 (2H, m), 1,19 3H,
t,7=7,0 Hz).

27

'H-NMR (400 MHz, CDCL) &: 7,60
(1H, dd, J = 8,8, 5,2 Hz), 7,11 (1H,
dd, J = 8,5, 2,4 Hz), 6,96 (1H, ddd, J
= 8.8, 8,8, 2,0 Hz), 5,96-5,93 (1H,
m), 5,57-5,54 (1H, m), 3,59-3,48
(4H, m), 3,31-3,23 (41, m), 2.68-
2,57 (4H, m), 2,50-2,39 (2H, m), 2,02
(3H, s), 1,89-1,77 (2H, m), 1,19 (3H,
t,7=73 Hz).

28

"TH-NMR (400 MHz, CDCIl3) 8: 7,62
(1H, dd, J = 8,5, 4,9 Hz), 7,17 (1H,
dd, J=18,2, 1,5 Hz), 6,99 (1H, ddd, J
= 8,8, 8.8, 2,0 Hz), 5,92-5,88 (1H,
m), 5,53-5,48 (1H, m), 3,27-3,16
(4H, m), 3,09-2,93 (3H, m), 2.43-
2,32 (2H, m), 2,16-1,92 (9H, m),
1,86-1,69 (2H, m), 1,14 (3H, t, J =
7,3 Hz).

76




52033

29

TH-NMR (400 MHz, CDCI3) &: 7,99
(1H, s), 7,61 (1H, d, J = 7,9 Hz), 7,35
(1H, d, J = 8,5 Hz), 7,17 (1H, ddd, J
= 17,6, 7,6, 1,2 Hz), 7,12-7,06 (1H,
m), 6,97 (1H, d, ] = 2,4 Hz), 6,54
(1H, dd, J = 16,5, 9,8 Hz), 6,21 (1H,
d, J=17,1 Hz), 5,89 (1H, d, J = 10,4
Hz), 3,46-3,34 (2H, m), 3,26 (2H, q, J
= 17,1 Hz), 3,20-3,05 (2H, m), 2,93-
2,81 (1H, m), 2,76-2,61 (2H, m),
2,43-2,22 (2H, m), 2,14-2,02 (2H,
m), 1,99-1,79 (2H, m), 1,22 3H, t, J
=7,0 Hz).

TH-NMR (400 MHz, CDCL) 8: 7,57-
7,46 (1H, m), 7,19 (14, d, J = 9,1
Hz), 6,52 (1H, dd, ] = 15,2, 9,1 Hz),
6,21 (1H, d, J = 16,5 Hz), 5,91 (11,
d, J = 8,5 Hz), 3,47-3,00 (81, m),
2,79-2,60 (1H, m), 2,42-1,94 (9H,
m), 1,22 (3H, t, T = 7,0 Hz).

31

N—O

V%

\/S\N/\/N

"H-NMR (400 MHz, CDCl3) &: 7,46
(1H, s), 7,42 (1H, d, J = 8,5 Hz),
7,34-7,29 (1H, m), 6,55 (1H, dd, J =
16,8, 10,1 Hz), 6,20 (1H, d, J = 16,5
Hz), 5,89 (1H, d, J = 9,8 Hz), 3,37-
3,29 (2H, m), 3,25 (2H, q, J = 7,1
Hz), 3,12-3,00 (3H, m), 2,68-2,57
(2H, m), 2,44 (3H, s), 2,34-2,19 (2H,
m), 2,14-2,01 (4H, m), 1,21 3H, t,J
=7,3 Hz).

32

Cl

'H-NMR (400 MHz, CDCL) &: 7,62
(1H, d, J = 8,5 Hz), 7,56 (11, d, ] =
1,8 Hz), 7,26 (1H, dd, J = 8.2, 1,5
Hz), 6,53 (14, dd, J = 16,8, 10,1 Hz),
6,20 (1H, d, J = 17,1 Hz), 5,89 (11,
d, J =98 Hz), 331 QH, t, ] =70
Hz), 3,25 (2H, q, ] = 7,1 Hz), 3,12-
2,98 (3H, m), 2,66-2,56 (2H, m),
2,33-2,18 (2H, m), 2,12-1,98 (41,
m), 1,20 3H, t, ] = 7,0 Hz).

33

'H-NMR (400 MHz, CDCls) 8: 7,73-
7,69 (1H, m), 7,57-7,49 (2H, m),
7,30-7,25 (1H, m), 6,55 (1H, dd, J =
16,5, 9,8 Hz), 6,20 (1H, d, J = 16,5
Hz), 5,89 (1, d, J = 9,8 Hz), 3,32
(2H, t, J = 7,0 Hz), 3,25 2H, q, ] =
7,1 Hz), 3,16-3,00 (3H, m), 2,61 (2H,
t, I = 6,7 Hz), 2,34-2,19 (2H, m),
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2,14-2.01 (4H, m), 1,21 GH, t, J =
7,0 Hz).

'H-NMR (400 MHz, CDCL) &: 7,99
(1H, s), 7,50 (1H, dd, J = 8.8, 52
Hz), 7,02 (1H, dd, J = 9,8, 1,8 Hz),
6,93 (1H, d, J = 1,8 Hz), 6,85 (1H,
ddd, J = 9,1, 9,1, 2,4 Hz), 6,53 (10,
dd, J = 16,8, 10,1 Hz), 6,20 (1H, d, J
= 16,5 Hz), 5,90 (1H, d, ] = 10,4 Hz),
3,45-3,32 (2H, m), 3,26 2H, q, J =
7,1 Hz), 3,21-3,00 (2H, m), 2,91-2,55
(3H, m), 2,39-1,99 (4H, m), 1,98-
1,75 (2H, m), 1,22 (3H, t, ] = 7,0 Hz).

'H-NMR (400 MHz, CDCl3) &: 7,93
(1H, s), 7,37 (1H, dd, J = 9,2, 43
Hz), 7,32 (1H, dd, J = 8,5, 2,4 Hz),
7,12 (1H, ddd, J = 8,9, 8.9, 2.4 Hz),
6,54 (1H, dd, J = 16,8, 10,1 Hz), 6,20
(1H, d, J = 16,5 Hz), 5,90 (1H, d, J =
10,4 Hz), 4,43-4,31 (1H, m), 3,36-
3,22 (4H, m), 3,17-3,04 (2H, m),
2,67-2,57 (2H, m), 2,38-2,22 (4H,
m), 2,08-1,95 (2H, m), 1,21 3H, t, J
=7,0 Hz).

'H-NMR (400 MHz, CDCL) &: 7,93
(1H, s), 7,40-7,35 (1H, m), 7,34-7,29
(1H, m), 7,16-7,09 (1H, m), 5.98
(1H, br s), 5,56 (1H, br s), 4,44-4,29
(1H, m), 3,42-3,26 (4H, m), 3,17-
2,99 (2H, m), 2,72-2,55 (2H, m),
2,38-2,18 (4H, m), 2,08-1,93 (5H,
m), 1,22 3H, t,J = 7.3 Hz).
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Vi du tham khao 37

3-[4-(1,2-Benzoisoxazol-3-yl)piperidin-1-yl]-N-etylpropan-1-amin dihydroclorua

N—C,
|

2HCI
HN N

Theo phuong phap twong tw v6i Cac vi du tham khao 18 va 21, hop chit néu & dé

muc duge didu ché tir 3-(piperidin-4-yl)benzo[d]isoxazol.

Vi du tham khao 38

N-Etyl-3-[4-(6-flo-1,2-benzoisoxazol-3-yl)piperazin-1-yl]propan-1-amin dihydroclorua
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C O e

HN A~ _N

Theo phuong phap tuong ty véi Céac vi du tham khao 18 va 21, hop chét néu & dé
muc duoc didu ché tir 6-flo-3-(piperazin-1-yl)benzo[d]isoxazol monohydroclorua.

Thtr nghiém 1: Péanh gia hoat tinh gin két d6i voi thu thé 5-HT2a ngudi, thu thé 5-HTy
ngudi, va thu thé Da ngudi

Ai luc lién két ctia hop chat theo sang ché di vi thu thé 5-HToa ngudi, thu thé 5-
HT7 ngudi, va thu thé D, ngudi duoc do biang cic quy trinh sau day.

Doan mang té bao CHO trong d6 thu thé 5-HT4 ngudi, thu thé 5-HT7 ngudi, hodc
thu thé D, nguoi duoc biéu hién dugc mua tir PerkinElmer, Inc. Trong tht nghiém dé
danh gia 4i luc lién két, hop chét thir nghiém dugc hoa tan trong dimetylsulfoxit (DMSO)
va mdi miu mang thu thé dugc pha loing trong dung dich dém dugc tron véi
[3H]Ketanserin, [3H]SB-269970, hodc [3H]|Spiperone (tit ca duoc mua tir PerkinElmer,
Inc.) 1an lugt cho thu thé 5-HT)a, thu thé 5-HT7, hodc thu thé D,. Mdi hdn hop dugc nudi
cdy & nhiét do trong phong trong 60 phit. Lién két khong dic hiéu d6i v6i cac thu thé thu
dugce tir tht nghiém gén két canh tranh véi su ¢6 mit cua lan luot 8-OH-DPAT néng do
10 pmol/L, Mianserin ndng d6 10 pmol/L, hodc Spiperone ndng d6 10 wmol/L. DO phong
xa do lién két voi thu thé gy ra dugc do bang may dém do nhay 1ong (PerkinElmer, Inc.),
va ndng dd e ché 50% duoc tinh. Gia tri Ki dugce danh gia tir hang sb phan ly duge tinh
todn tur thtr nghiém lién két bdo hoa, va néng do co chat, va n6 dugc st dung lam chi )

cho 4i luc lién két. Cac két qua dugc thé hién trong bang dudi day.

Vi du 5-HTaKi | 5-HT7Ki D, Ki D, Ki/ D, Ki/
(nmol/L) (nmol/L) (nmol/L) 5-HT2a Ki 5-HT7 Ki

1 2,0 2,5 226 113 89

2 2,1 9,3 >1000 >483 >108

3 4,7 5,2 >1000 >212 >192

4 0,4 0,7 267 738 390

5 0,6 2,4 116 191 48
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6 0,8 5,7 278 364 49

7 0,2 1,0 79 519 80

& 1,4 6,2 294 216 47

9 0,4 1,6 <100 <231 <64
10 1,7 2,7 <100 <59 <38
11 1,5 5,2 <100 <68 <19
12 1,7 6,9 711 425 103
13 4,6 20,3 >1000 >217 >49
14 5,5 14,6 >1000 >183 >68
15 4,8 26,4 >1000 >208 >38
16 2,5 5,9 389 157 66
17 0,8 4,9 155 187 31
18 2,5 3,7 198 79 53
19 1.3 2,3 105 &1 46
20 0,5 L5 46 96 31
21 3.4 3.4 >1000 >296 >295
22 2,1 5,8 528 252 91
23 1,8 7,9 >1000 >552 >127
24 1,1 1,1 <100 <95 <91
25 6,4 7,7 1389 217 182
26 58,0 22,1 >10000 >172 >453
27 10,3 11,1 2164 210 195
28 2,2 10,0 <100 <45 <10
29 1,1 2,6 146 135 55
30 0,8 6,6 153 184 23
31 1,0 1,2 &9 91 77
32 97,0 109,7 >10000 >103 >91
33 0,3 1,6 55 200 34
34 0,6 4,6 247 386 53
35 1,5 3,8 <100 <67 <27
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36 0,9 1,0 80 93 84
37 0,9 1,1 <100 <110 <94
38 83 9,6 352 42 36
39 0,8 0,7 <100 <126 <137
40 1,1 1,2 214 202 185
41 4,6 1,8 <100 <22 <57
42 2,1 2,5 74 35 30
43 1,1 4,3 <100 <87 <23
44 0,5 3,2 <100 <194 <31
45 15,0 22,6 >300 >20 >13
46 0,9 4,2 75 80 18
47 2,8 8.9 457 166 51
48 0,6 2,7 80 134 30
49 9,8 22,6 >1000 >102 >44
50 4,0 13,5 >1000 >252 >T4
51 2,7 1,9 309 113 164
52 298,2 332,6 >10000 >34 >30
53 1,1 1,4 <100 <92 <71
54 2,0 2,6 116 58 45
55 1,1 0,1 78 69 890
56 1,2 0,4 <100 <86 <254
57 1,6 8,7 210 128 24
58 53,2 19,4 >1000 >19 >52
59 44,7 13,6 >1000 >22 >74
60 19,9 24,3 >1000 >50 >41
61 10,9 12,7 514 47 41
62 0,5 2,8 104 192 37
63 3,1 6,9 532 172 77
64 1,5 2,4 348 228 147
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65 4,0 7,6 195 48 26
66 0,8 54 212 273 40
67 6,1 0,9 <100 <16 <110
68 9,9 48,5 910 92 19
69 0,6 1,5 <100 <165 <65
70 2,0 3,7 52 26 14
71 2,2 6,2 223 99 36
72 1,6 10,6 <100 <61 <9
73 5,7 14,4 205 36 14
74 2,4 6,8 138 57 20
75 1,0 3,6 124 127 34
76 7,2 14,4 193 27 13

82/106

Ther nghiém 2: Dénh gia hoat tinh déi khang dbi v&i thu thé 5-HT2a ngudi va thu thé 5-

HT7 ngudi

Aequorin, Ga 16 protein, va mdi thu thé duge biéu hién nhét thoi trong céc té bao

CHO-K1 (budng trimg chudt dong Trung Quéc). Cac té bao dugc nubdi cdy trong may ap

CO2 & 37°C qua dém, dugc ciy vao dia 384 13, va dugc dé yén & nhiét do trong phong

trong 2 gid. Mdi hop chat duoc hoa tan trong DMSO dugc bd sung vao, va cac thay dbi

vé d6 phat quang duoc do bang hé thong hd trg sang loc kham pha thudc FDSS/uCELL

(Hamamatsu Photonics K.K.). Déi v6i hoat tinh dbi khang, hoat tinh @c ché ctia mdi hop

chit dugc tinh toan bang cach thiét 14p mic d6 phat quang ctia 16 ma phéi t ndi sinh 10

umol/L dugc bd sung 1a 100%. Cac két qua dugc thé hién trong bang dudi day.

, Hoat tinh d6i khang 5-HT2a Hoat tinh d6i khang 5-HT7
Vida ICs0 (nmol/L) ICso (nmol/L)
1 8 37
2 12 94
3 62 95
4 44 31
5 9 66
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6 48 66
7 8 11
8 26 8

9 15 8

10 40 9

11 9 67
12 78 82
13 76 &1
14 79 82
15 60 86
16 59 90
17 49 66
18 58 72
19 76 61
20 19 48
21 73 68
22 738 40
23 277 68
24 7 41
25 90 26
26 843 71
27 64 73
28 95 80
29 39 99
30 45 39
31 55 64
32 890 73
33 8 59
34 6 78
35 33 &1
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36 13 82
37 21 66
38 756 59
39 8 9
40 9 2
41 7 7
42 8 9
43 9 82
44 10 77
45 640 49
46 9 &3
47 94 43
48 10 18
49 633 16
50 49 81
51 57 62
52 946 177
53 72 44
54 31 1
55 7 3
56 7 6
57 56 100
58 3643 103
59 5888 62
60 819 72
61 94 15
62 53 28
63 65 46
64 44 101
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65 103 81
66 37 70
67 94 72
68 949 91
69 745 85
70 67 9

71 25 78
72 42 8

73 68 81
74 68 77
75 306 80
76 551 65

Thtt nghiém 3-1: Thir nghiém do dn dinh trao ddi chit trong vi lap thé gan nguoi

Do 6n dinh trao ddi chit cia hop chét theo sang ché trong vi lap thé gan nguoi
duge danh gia nhu duoc dé cap dudi day. Vi lap thé gan ngudi thu duoc tir Xenontech.
Vi lap thé gan nguoi, NADPH, va mdi hop chét thtr nghiém duoc tron trong dung dich
dém phosphat 25 mmol/L (pH 7,4) dé dat dugc cac ndng do nhu duge thé hién dudi day,
va hdn hop duoc nudi cay & 37°C trong 30 phut.
- Vi lap thé gan nguoi: 0,1 mg/mL
- NAPDH: 3,2 mmol/L
- Hop chét thir nghiém: 0,1 pmol/L

Ty 1& phan du cta hop chét thir nghiém trong mdi mau sau 30 phut duge do bang
LC-MS, va d6 dn dinh trao ddi chét trong vi lap thé gan nguoi dugc tinh tir cong thirc sau
day.
D6 6n dinh trao d6i chét trong vi lap thé gan nguoi (mL/phit/mg protein) = -LN (ty 1&
phan du)/30/0,1

Céc két qua dugc thé hién trong bang dudi day.
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Do On dinh trao dbi chét D6 6n dinh trao d6i chét trong
Viduy trong vi lap thé gan nguoi Vidu vi lap thé gan ngudi
(mL/phtut/mg protein) (mL/phtt/mg protein)

1 <0,05 40 <0,05
2 <0,05 41 <0,05
3 <0,05 42 <0,05
4 <0,05 43 <0,05
5 0,186 44 <0,05
6 0,053 45 <0,05
7 0,08 46 <0,05
8 0,108 47 <0,05
9 <0,05 48 <0,05
10 <0,05 49 <0,05
11 <0,05 50 <0,05
12 0,089 51 <0,05
13 0,054 53 <0,05
16 <0,05 54 <0,05
17 <0,05 55 0,059
18 <0,05 56 <0,05
19 <0,05 57 0,06
20 <0,05 58 <0,05
21 <0,05 59 0,079
22 <0,05 61 <0,05
23 <0,05 62 <0,05
24 <0,05 63 <0,05
25 <0,05 64 0,097
26 <0,05 65 <0,05
27 <0,05 66 <0,05
29 <0,05 67 <0,05
30 <0,05 68 <0,05
31 <0,05 69 <0,05
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33 0,268 70 <0,05
34 <0,05 71 <0,05
35 <0,05 72 0,057
36 <0,05 74 <0,05
37 <0,05 75 <0,05
38 <0,05 76 <0,05
39 <0,05

Tht nghiém 3-2: Thir nghiém d6 dn dinh trao dbi chét trong vi lap thé gan nguoi

Pé danh gia chinh xac hon do 6n dinh trao ddi chét trong vi lap thé gan nguoi, do
bn dinh trao dbi chit ciia hop chét theo sang ché trong vi lap thé gan nguoi duge danh gia
& ndng d6 thich hop cta vi lap thé gan ngudi nhu dugc dé cap duéi day. Vi lap thé gan
ngudi thu dwgc tir Xenontech. Vi lap thé gan ngudi, NADPH, va mdi hop chét thu
nghiém dugc trén trong dung dich dém phosphat 25 mmol/L (pH 7,4) dé dat duoc cac
nbng dd nhu duogc thé hién dudi ddy, va hdn hop dugc nudi ciy & 37°C trong 60 phut.
- Vi lap thé gan nguoi: 0,5 hodc 1,0 mg/mL
- NAPDH: 3,2 mmol/L
- Hop chét thir nghiém: 0,1 pmol/L

Ty 18 phin du ctia hop chit thir nghiém trong mdi mau sau 30 hogc 60 phut dugc
do bang LC-MS, va do én dinh trao dbi chét trong vi lap thé gan ngudi duge tinh tir cong
thirc sau day.
D6 6n dinh trao d6i chét trong vi lap thé gan ngudi (mL/phut/mg protein) = -LN (ty 1&
phan du)/thoi gian phan tmg/ndng d6 cia vi lap thé gan ngudi

Cac két qua duoc thé hién trong bang dudi day.

Do 6n dinh trao dbi chit trong
Vidu vi lap thé gan nguoi
(mL/phat/mg protein)
16 0,018
17 0,0025
51 0,016
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Thir nghiém 4: Thir nghiém dy doan chu ky bén rad ¢ nguoi

Nira doi bién mét cia cia hop chét theo sang ché & nguoi dugc du doan nhu duogc
dé cap dudi day.

Hop chét theo sang ché dwoc tiém tinh mach cho chudt cdng dudi dang dung dich
nudc chira axit clohydric 0,01 mol/L. Mau dugc thu thap vao 5 phut, 15 phut, 30 phut, 1
gio, 2 gio, 4 gio, 6 gio, va 24 gio sau khi tiém. Plasma thu duoc tir mau duoc thu théap,
ndng do thude trong plasma dugc do bang LC-MS, va thé tich phan phéi ciia chudt cng
duoc tinh tir su chuyén dbi néng do.

Ty 1& phan doan khong lién két ciia hop chét theo sang ché trong huyét thanh
ngudi hodc chudt cdng duge do biang phuong phép loc mau can bang.

Chu ky ban rd & nguoi dugc tinh theo cong thirc sau day sir dung cac két qua cia
thé tich phan phdi cua chudt cbng, ty 1& phan doan khong lién két trong huyét thanh
ngudi hodc chudt cong, va do on dinh trao ddi chat trong vi lap thé gan nguoi thu duge
trong Thir nghiém 3-2.

- Thé tich phan phdi ctia ngudi = Thé tich phan phéi ctia chudt cdng x Ty 1é phan doan
khong lién két trong huyét thanh ngudi / Ty 1 phan doan khong lién két trong huyét
thanh chudt cng

- Do thanh thai gan nguoi = (Luu luong méau & gan nguoi x Ty 1€ phan doan khong lién
két trong huyét thanh ngudi x 56,7 x D9 On dinh trao d6i chét trong vi lap thé gan ngudi)
/ (Luu lugng mau ¢ gan nguoi + Ty 1€ phan doan khong lién két trong huyét thanh nguoi
x 56,7 x D6 6n dinh trao ddi chét trong vi lap thé gan ngudi)

- Chu ky ban 13 & ngudi = 0,693 x Thé tich phan phdi ctia ngudi / PO thanh thai gan
nguoi

Céc két qua duge thé hién trong bang dudi day.

Vi du Chu ky ban ra dugc du doan (h)
16 3

17 27

51 6
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Thir nghiém 5: Péanh gia hoat tinh trc ché ddi voi kénh hERG

Hoat tinh e ché cua hop chit theo sang ché ddi vai kénh hERG dugc do bang
phuong phép kep rép ndi toan bd té bao v6i hé théng kep rap ndi tw dong sir dung té bao
CHO trong d6 kénh hERG lién quan dén viéc kich hoat nhanh chéng & nguoi dong dién
kali chinh Ivu cham (Ix) dugc biéu thi cudng bic.

(Diéu ché huyén phu té bao)

Céc té bao hERG-CHO dugc mua tir ChanTest Cop. dugc nudi cdy trong may ap
CO, ¢ 37°C, va dugc phan tach khéi binh bang trypsin ngay trudc khi do dong hERG aé
diéu ché huyén phu té bao.

(Diéu ché dung dich)

Chét 1ong ngoai bao va ndi bao duge st dung trong phép do duge chuén bi nhu
sau.

Chét léng ngoai bao: CaCl, 2 mmol/L, MgClz 1 mmol/L, HEPES 10 mmol/L, KCl 4
mmol/L, NaCl 145 mmol/L, Glucoza 10 mmol/L

Chét long ndi bao: HEPES 10 mmol/L, EGTA 10 mmol/L, KCl 20 mmol/L, KF 130
mmol/L

Dung dich hop chét thir nghiém: Hop chét thtr nghiém duoc hoa tan trong DMSO dé dat
duoc ndng d6 12 2 mmol/L hodc 20 mmol/L dé diéu ché dung dich hop chét thir nghiém.
Dung dich hop chét thi nghiém dugc pha loing thém 200 1in bang chét 16ng ngoai bao,
va duge pha lodng ndi tiép bang chét long ngoai bao dé diéu ché dung dich hop chat thir
nghiém & mdi ndng d6 ma can thiét dé tinh gia tri ICs cta rc ché hERG.

(Po gia tri dong dién va phan tich dit li¢u)

Huyén phu té bao, chét 16ng ngoai bao, chét long noi bao, va dia do duoc thiét 1ap
trong hé théng kep rap ndi tu dong, va dong dién hERG duge do bang phuong phap kep
rap nbi toan b té bao. Giao thirc dién 4p 1a nhu sau: dién thé gitt duge didu chinh thanh -
80 mV, xung khir cuc dugce bé tri ¢ -50 mV dén +20 mV trong 5 gidy, xung phan cuc lai
duoc bd tri & -50 mV trong 5 gidy, sau d6 dién thé dugc quay tré lai dién thé gitr. Mi

khoang thoi gian xung la 15 gidy. Phan tich dit liéu dugc thuc hién véi Qube Assay
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Software (Sophion Sophion). Thir nghiém dugc thuc hién bang cach ap dung ting dan 4
ndng d6 ctia méi hop chét thir nghiém, va gia tri trung binh ctia dong dién dinh cuc dai
phia sau thu dugc tir 3 14n kich thich cudi cung trong mdi ndng do duoc xac dinh la di
liéu danh gid. Dya trén ty 1€ Uc ché dong dién dbi voi dong dién duogc ap trude & mdi
ndng d6 ctia mdi hop chét thir nghiém, gia tri ICso dwoc tinh bang phwong trinh Hill nhd
phin mém.

Céc két qua dugc thé hién trong bang duéi day.

] ICso wc ché hERG |ICso Gc ché hERG
Vi du (G fro ch€ RERG oV (nmol/L)/
(umol/L)
5-HT>a Ki (nmol/L) 5-HT7 Ki (nmol/L)

1 4.8 2401 1896

2 7.4 3575 796

3 >10 >2122 >1922

4 7.1 19617 10367

5 1,1 1810 455

6 1,5 1958 265

7 3,5 22975 3526

8 42 3088 677

9 5.4 12480 3453

10 3,6 2135 1351

11 10,5 7172 2034

12 2.2 1313 319

13 2,9 629 143

14 9,6 1754 656

16 4.8 1939 814

17 2.8 3381 567

18 4.1 1637 1097

19 >10 >7705 >4405
20 4.2 8787 2849
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21 15,3 4529 4520
22 >10 >4475 >1726
23 >10 >5520 >1266
24 5,5 5203 4988
25 >10 >1563 >1307
26 >10 >172 >453
27 >10 >968 >899
29 0,9 830 341
30 1,2 1441 182
31 3,1 3169 2694
33 2,2 8013 1374
34 7,3 11440 1578
35 43 2888 1143
36 1,3 1504 1361
37 >10 >10968 >9375
38 >10 >1200 >1036
39 4,7 5934 6462
40 9,9 9377 8589
41 6,7 1461 3821

42 6,4 3022 2583

43 7,0 6091 1613

44 6,4 12428 1977

45 >10 >665 >442

46 5,7 6053 1373

47 5,4 1954 607

48 2,9 4870 1090

49 >10 >1017 >442

50 6,2 1563 458

51 6,9 2536 3665
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53 7,2 6616 5125
54 7,4 3685 2855
55 7,4 6575 84634
56 2,1 1805 5341
57 6,2 3785 717
58 >10 >188 >516
59 >10 >224 >738
61 >10 >916 >790
62 5,4 9970 1944
63 14,5 4677 2101
64 >10 >6551 >4214
65 >10 >2477 >1314
66 >10 >12871 >1865
67 >10 >1632 >11030
69 >10 >16548 >6545
70 >10 >4913 >2739
71 >10 >4452 >1624
72 9,9 6029 933
74 6,7 2795 991
75 3,8 3881 1051
76 >10 >1394 >697

Thir nghiém 6: Thir nghiém diéu hoa s¢ hii

92/106

Chu6t cbng SD duc dugc st dung. Dé diéu ché dung dich sir dung, hop chét thir

nghiém dugc hoa tan trong axit clohydric 0,01 mol/L, va dung dich nudc duge stir dung.

Thir nghiém diéu hoa so¢ hai duoc tién hanh nhu duoc dé cap dudi day st dung

Image J FZ2 cho thir nghiém diéu hoa so hai theo ngit canh va dugc giam sat tir O'HARA

& CO., LTD.

Mot con vat duge dit vao buéng duoc bd tri trong Image J FZ2 cho thttr nghiém

diéu hoa sg hai theo nglt canh va dugc giam sét, va viéc kich thich dién dugc ap dung 7

14n ¢ 0,5 mA trong 10 gidy. Sau d6, mot con chudt nhe nhang dugc dua ra khéi buéng, va
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vao ngay ké tiép, dung dich str dung (dung méi hodc dung dich hop chét thir nghiém)
duogc tiém dudi da, con vat duoc dit trong budng sau 30 phut. Ty 1¢ phan trim cua thoi
gian phan Gng dong bang tur khi con vat dugc dit trong budng dén 300 gidy sau dugc sir
dung 1am két qua thir nghiém.

Phén tich két qua thtt nghiém dugce thuc hién nhu sau.

So sanh nhidu tham sé ctia Dunnett dugc thuc hién trén ¢4 nhém st dung hop chit
thir nghiém va nhém st dung dung moi (muire ¢ nghia: 5% trén ca hai phia). Khi nhom
str dung hop chit thr nghiém cho thdy su ngin chin déng ké thoi gian phan Gmg déng
bang, so v4i nhom st dung dung moi, n6é duge xem la thé hién hiéu qua giai lo au.

Céc két qua cta thir nghiém st dung hop chét theo Vi du 17 nay dugc thé hién
trén Fig.1.

Thtr nghiém 7: Po lugng axit glutamic giai phong trong ndo chudt

Mot 6ng thong duoc dit ¢ vi tri vé ndo trude tran trong chudt cbng Wistar duc, va
con chudt ndy dugce cho trai qua thir nghiém sau khoang thoi gian hdi phuc it nhit 1 tudn.

Pé hiéu chinh cam bién sinh hoc, dung dich axit glutamic 5 mM va dung dich axit
ascorbic 100 mM da dugc st dung. Axit glutamic gidi phong dugce do bang cam bién sinh
hoc ma da dugc hiéu chinh. Viéc do duoc bat dau 12 gi0 hoac mudn hon sau khi cam
bién sinh hoc duoc dua vao éng thong din hudéng. Sau khi st dung hop chét thir nghiém,
viéc do dugc thuc hién trong 2 gio hodc 16n hon.

Luogng trung binh cua axit glutamic giai phong vao 30 phut truée khi st dung
duogc str dung lam tiéu chudn, va dién tich dudi dudng cong duge tinh todn vao 2 gid sau
khi st dung. Dit liéu ctia nhoém sir dung hop chat dugc so véi dit liéu clia nhém sir dung
dung mai.

Céc gid tri trung binh cia m&i nhém duoc so sanh bang thir nghiém so sanh nhiéu
tham s6 ctia Dunnett, va khi nhom st dung hop chit thi nghiém thé hién gid tri cao déng
ké so v6i nhom st dung dung méi, n6 dugce coi la cho thiy tic dung thic day giai phong
axit glutamic (mtrc c6 nghia: 5% & ca hai phia).

Céc két qua cia tht nghiém st dung hop chét theo Vi du 17 nay dugc thé hién
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trén Fig.2.
Thit nghiém 8: Péanh gid hoat tinh gin két déi vai dbi véi thu thé lién quan dén tac dung
phu

Ai Iy lién két cua hop chét theo sang ché d6i voi thu thé lién quan dén tac dung
phu, nhu thu thé adrenergic a1A, ¢6 thé dugc do biang phuong phép sau day.

Th nghiém dénh gia su gén két duoc thuc hién nhu sau véi doan mang té bao
CHO trong d6 thu thé dich & nguoi dugc biéu hién. Hop chét thir nghiém dugc hoa tan
trong dimetylsulfoxit (DMSO), mdi miu mang thu thé dwoc pha lodng bang dung dich
dém, va phéi tr duoc gén nhan [3H] ma cé ai luc lién két manh v&i mdi thu thé dich
duoc tron. Mdi hdn hop dugc nudi ca”iy & nhiét do trong phong, dugc bd sung nhanh vao
dia loc soi thiy tinh (Multiscreen FB, Millipore, Inc.), va dugc loc trong chan khong. Do
phong xa con lai trén bd loc dugc do bing may dém do nhay long (PerkinElmer, Inc.). Ty
1 tic ché lién két dugc tinh tir cong thirc sau ddy. Hop chit ddi chiing ma c6 4i lyc lién
két manh véi thu thé dich duge st dung dé tinh toan luong gan két khong dic hiéu voi
mAu mang thy thé, thay vi hop chét thir nghiém.

Ty 18 @e ché lién két véi thu thé dich (%) = 100 - 100 x {(Lwong lién két cta phdi ti
dugc gén nhan [PH] v6i sy ¢6 mit ciia hop chat thir nghiém)} - (Lugng lién két cta phdi
tr duoc gén nhan [*H] v6i sy c6 mit ciia hop chét d6i chimg ndng do 10 umol/L)} /
{(Luong lién két cia phdi tir dugc gin nhan [*H] ma khong c6 mit hop chét thu
nghiém)} - (Luong lién két cua phbi tir dwoc gén nhan [*H] v6i sy c6 mit ciia hop chat
d6i chtmg ndng d6 10 wmol/L)}

Thir nghiém 9: Déanh gia kha ning c6 thé doi chuyén trong ndo (thir nghiém kha ning c6
thé doi chuyén trong ndo & chudt céng)

Trong thir nghiém nay, kha niang c6 thé doi chuyén trong nio ctia hop chét theo
sang ché dugc danh gia bing phuong phap sau day. Hop chat theo séng ché dugce tiém
dudi da nhu dung dich trong nuéce mudi, hodc dugc dung qua duong miéng nhu huyén
phu trong metyl xenluloza dbi voi chudt céng SD hodc WKY 7 tuan tudi. Huyét tuong va

ndo duoc thu thap vao 0,5 gio, 1 gio, hodc 2 gio sau khi st dung dé do néng do thude
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trong huyét tuong va no bai LC-MS.

Ty 18 gin két cta hop chét theo sang ché véi protein huyét twong va ndo duge do
bing phwong phap loc mau cin bing.

Kp,uu,brain (ty 1& ndng d6 thudc khong gin két gitra ndo/huyét tuong) c6 thé duoc
tinh bang cach ap dung ndng d6 hop chat trong huyét twong va ndo va ty 1& gin két véi
protein huyét twong va nio thu duge tir thir nghiém néu trén vao cong thirc sau day.
Kp,uu,brain = (Néng dd hop chét trong ndo x (100 — ty 1& gén két v6i protein niio (%)) /
100) / (Nong d6 hop chit trong huyét twong x (100 — ty 18 gin két voi protein huyét
tuong (%)) / 100)

Céc két qua ctia Thir nghiém 9 dugc thé hién trong bang sau day.

Vidu Kp,uu,brain Vidu Kp,uu,brain
2 0,35 21 0,54
16 1,32 23 1,47
17 0,58 41 0,63
18 0,56 51 1,26
19 0,33 63 0,35

Th nghiém 10: Panh gia thtr nghiém biy nguy co gay doc cho gan (Dansyl glutathione
(dGSH))

Hop chit theo sang ché dugc chuyén hoa trong vi lap thé gan, va tir chat chuyén
hoa thu duoc, chit chuyén hoa phan tng ma phan tng v6i dancyl glutathione (dGSH)
dugc phat hién va dugce dinh lugng nhu phuong phap sau day. Phép do duoc thuc hién
bang robot sang loc (Tecan) cho phan tmg chuyén hoa, va bing hé théng UPLC phat hién
huynh quang (Waters) cho ndng d6 lién két chét chuyén hoa dGSH.

(Diéu ché dung dich)

Hop chit theo sang ché dugc hoa tan trong DMSO dé diéu ché dung dich hop chit
thtr nghiém ndéng do 10 mmol/L. 7,6 mL dung dich dém kali phosphat (500 mmol/L, pH
7,4), 1,9 mL vi lap thé gan nguoi (Xenotech, 20 mg protein/mL), va 1,27 mL nuéc tinh

khiét duoc tron dé diéu ché dung dich vi lap thé. 0,67 mL nudc tinh khiét duoc bd sung
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vao 3,78 mL dung dich vi lap thé d& didu ché dung dich vi lap thé (dGSH(-)). 1,14 mL
dung dich dGSH (20 mmol/L) dugc bd sung vio 6,48 mL dung dich vi lap thé dé diéu
ché dung dich vi lap thé (dGSH(+)). 80,9 mg NADPH dugc hoa tan trong 30 mL nudc
tinh khiét dé didu ché dung dich dong yéu tb. 33 mg tris(2-carboxyetyl)phosphin (TECP)
duoc hoa tan trong 115 mL metanol dé diéu ché dung dich dirng phan tng.
(Phéan Gng)

12 pL dung dich hop chét thir nghiém dugc tron véi 388 pul nudce tinh khiét, va
hén hop dugc phan phdi 50 pL mdi loai vao 6 18 ctia dia 96 15. 6 15 duge chia thanh 3
nhém mdi nhém 2 16, va mdi nhém duoc dit tén 1a "nhoém phén tng", "nhém khong phan
tng", va "nhém khong dGSH". Dung dich vi lap thé (dGSH(+)) dugc b sung vao "nhém
phan Gng" va "nhém khong phan tmg", va dung dich vi lap thé (dGSH(-)) dugc bd sung
vao "nhém khong dGSH" mdi loai 50 pL. Dung dich ddng yéu t& duoc bd sung vao
"nhoém phan tng" va "nhém khong dGSH", va nudce tinh khiét dugc bd sung vao "nhém
khong phan tng" mdi loai 50 pL. Sau khi dugc nudi cdy & 37°C trong 60 phut, dung dich
dimg phan tng duoc bd sung vao mdi loai 450 uL dé lam dung phan tmg. Nuéc tinh
khiét duoc bd sung vao "nhém phan tmg" va "nhém khong dGSH", va dung dich dong
yéu t§ duoc bd sung vao "nhém khong phan tmg" mdi loai 50 pL. Pia dugc lam lanh & -
20°C trong 1 gidy, va cac dung dich duge lam ly tdm (4000 rpm, 10 phut). Cac chét ndi
dugc thu thap vao mdt dia khac va dugc phan tich.
(Phén tich)

Nong do gan két chit chuyén hoa dGSH duge do bang céac diéu kién sau day, sir
dung hé théng UPLC phat hién huynh quang.
Cot: Waters ACQUITY UPLC BEHCI18 1,7 pm 2,1 x 10 mm
Dung mdi rtra giai: A, dung dich axit formic 0,2%; B, axit formic 0,2%/axetonitril
Gradient: B, 20% (0 phut) -> 70% (9,33 phut) -> 90% (10,63 phut) -> 20% (11 phut) ->
20% (14 phut)

Cudng d6 huynh quang da dugc hiéu chinh v6i thanh phan dung mdi hitu co tai

thoi diém rira giai vi cudong d6 huynh quang thay dbi phu thudc vao thanh phén dung moéi
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Céc két qua cua Thir nghiém 10 duogc thé hién trong bang sau day.

Néng do gén két chat . ] , ’ 7
Vidu [chuyén hoa dGSH| |Vidu Nong do gan ket chat chuyén
héa dGSH (uM)
(LM)

: N.D. 39 N.D.

2 0,127 40 0,125

’ N.D. 41 ND.

1 0,165 42 ND.

° N.D. 43 0,177

6 ND. 22 5096

7 ND. 45 ND.

8 0,223 46 0,156

) N.D. 47 N.D.

10 ND. 48 ND.

11 N.D. 49 045

12 N.D. 50 ND.

13 0,214 51 ND.

14 0,089 53 0,063

6 N.D. 54 ND.

1 N.D. 55 0,057

I8 N.D. 56 0,514

19 0,175 57 ND.

20 1,661 58 ND.

21 0,133 59 D

22 0,509 3] D

23 0,173 o2 5557

24 7,645 & Ca6E

25 ND. 2 WD

26 N.D. o5 i
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27 N.D. 66 0,222
29 0,091 67 0,113
30 0,101 69 N.D.

31 N.D. 70 0,257
33 N.D. 71 0,132
34 0,268 72 0,147
35 0,153 74 N.D.

36 0,161 75 N.D.

37 0,108 76 N.D.

38 N.D.

(N.D. nghia la gi¢i han phét hién dudi)

Kha ning 4p dung cong nghiép

Hop chét theo sang ché thé hién hoat tinh ddi khang d6i v6i thu thé serotonin 5-

HT2a va thu thé serotonin 5-HT», va do d6, hop chét theo sang ché hitu ich lam duoc

phdm dé diéu tri bénh tAm than kinh.
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YEU CAU BAO HO

1. Hop chét c6 cong thirc (1):
R1a R1b
Q
Ré4a Réb R22a R2b r\/ ‘z/
Y N _'__.R1d

7

HO N ~

7 1a nguyén tir nito hodc -CRA-;

Y 1a carbonyl hodc sulfonyl;

mlal, 2,3, hoiac4;

nlao, 1,2, hodc 3;

mién 13 khi Y 1a sulfonyl, n khong 12 0;

RA 14 hydro, hydroxy, Ci.6 alkyl, hodc Ci. alkoxy;

mdi R', R'®, R', va R @oc 1ap 1a hydro, hydroxy, halogen, hodc Ci alkyl dugc
thé tily ¥ bang 1 dén 3 halogen gidng hoac khac nhau;

mdi R2%, R, R, va R24 doc 1ap 14, va mbi trong sb R2° hodc mdi trong s& R* 1a
doc 1ap khi R% hodc R4 ton tai & dang sé nhiéu, hydro, halogen, hodc Ci.s alkyl (trong d6
alkyl c6 thé dugc thé thy y bang 1 dén 5 phan tir thé gidng hodc khac nhau duge chon tir
nhém bao gom halogen, hydroxy, Cs.s xycloalkyl, va Ci.6 alkoxy), mién 14 khi mdi R?* va
R, hodc R? va R ma gin vao cing nguyén tir cacbon ddc 1ap 1a Ci alkyl néu trén,
chung c6 thé dugc két hop cling véi nguyén tir cacbon ma chiing gén vao dé tao thanh
vong carbocycle no c6 tr 3 dén 6 canh;

R3 1a Ci alkyl, trong d6 alkyl c6 thé dugc thé tiy v bing 1 dén 5 phan tir thé
gibng hodc khac nhau dugc chon tir nhém bao gdm halogen, hydroxy, xyano, Cs.s

xycloalkyl, va Ci alkoxy;
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mdi R*, R%, R4, va R* doc 14ap 13, va mbi trong sb R* hodc mdi trong s6 R* doc
1ap khi R* hodc R* ton tai & dang s6 nhidu 13, hydro, halogen, Ci.¢ alkyl (trong d6 alkyl
c6 thé duge thé tiy ¥ bang 1 dén 5 phan tir thé gidng hodc khac nhau dugc chon tir nhém
bao gdm halogen, hydroxy, xyano, Cs.g xycloalkyl, Ci. alkoxy, Ci.s alkyl este, va amino
duoc thé tiy y bang 1 hodc 2 Ci alkyl gidng hodc khac nhau (trong d6 alkyl c6 thé duogc
thé tiy ¥ bing oxo)), Cas alkynyl, hodc amino (trong d6 amino cé thé dugc thé tuy y
béng 1 hoidc 2 Ci.6 alkyl gidng hodc khac nhau); mién 1a khi bét ky hai trong s6 mdi R*,
R*, R*, va R* doc 1ap 1a Ci alkyl néu trén, ching c¢6 thé dugc két hop cing véi nguyén
tir cacbon hodc cac nguyén tir cacbon ma chiing gin vao dé tao thanh vong carbocycle no
¢ tir 3 dén 6 canh hodc heterocycle no co tu 4 dén 6 canh trong d6 khi cdc nhom Ci6
alkyl néu trén c6 phan tir thé, phan tir thé nay co thé dugc bao gdm nhu thanh phin vong
cta carbocycle hodc heterocycle;

mién 12 khi Y 12 sulfonyl va n 13 1, bit ky mot trong s6 R* hoic R* 1a hydro; va
khi Y 12 sulfonyl va n 1a 2 hodc 3, bit k¥ mot trong s6 R* hodc R* ma lién két voi
nguyén tt cacbon lién k& véi Y 12 hydro; va

vong Q 14 nhém trong sd cac cong thirc (2a), (2b), (2¢), (2d), (2¢), hodc (2f) sau

day:
RG
-0 _S N-N 5a
N, R5a r\} R5a | R
R5b R5b 3 R5b
R5d b5c R5d 5 R R5¢
(2a) (2b) (2c)
RS
I N RSa ['\]’ RSa - RSa
N N
R5b % R5b % R5b
R5d R5C R5d R5C R5d RSC
(2d) (2e) (2f)
trong dé
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mdi R%, R, R%, va R doc 1ap 1a hydro, halogen, xyano, Ci- alkyl, Ci.
lalkoxy (trong d6 mdi alkyl va alkoxy doc lap c6 thé duoc thé thy ¥ bang 1 dén 3 halogen
giéng hodc khac nhau), hoic amino dugc thé tiy y bang 1 hodc 2 Ci alkyl gidng hodc
khac nhau; va

RS 1a hydro, Cis alkyl, hoic Cs.s xycloalkyl, trong d6 mdi alkyl va
xycloalkyl doc 1ap c6 thé duoc thé tiy y bang 1 dén 3 halogen gibéng hoic khac nhau.

2. Hop chét theo diém 1, hodc mudi duoc dung cia né, trong d6 R'?, R™, Rle, va RM 1a
hydro.

3. Hop chét theo diém 1 hodc 2, hodc mudi duge dung ctia no, trong d6 R?2, R?®, R, va
R?¢ 13 hydro.

4. Hop chit theo diém bat ky trong sb cac diém tir 1 dén 3, hodc mudi dugc dung cia né,
trong dé6 m 1a 1.

5. Hop chét theo diém bat ky trong sb cac diém tir 1 dén 4, hoac mudi duoc dung cda no,
trong d6 R> 1 Cy.6 alkyl.

6. Hop chét theo diém bét ky trong s6 cac diém tir 1 dén 5, hoic mudi duge dung clia né,
trong d6 Z la -CRA-.

7. Hop chét theo diém bat ky trong s6 cac diém tir 1 dén 6, hoac mudi duoc dung cia né,
trong d6 R” 1a hydro.

8. Hop chét theo diém bat ky trong s6 cac diém tr 1 dén 7, hoac mubi dugc dung cua no,
trong d6 mdi R, R, R3¢, va R% doc 14p 1a hydro, halogen, hodc Ci.6 alkyl.

9. Hop chét theo diém bat ky trong sb cac diém tir 1 dén 8, hoic mudi dugc dung cta nd,
trong d6 R*?, R3¢, va R*4 1a hydro.

10. Hop chit theo diém bAt ky trong s6 cac diém tir 1 dén 9, hodc mudi dugc dung cua no,
trong d6 R°® 1a hydro, halogen, ho#ic Ci.¢ alkyl.

11. Hop chét theo diém bat ky trong sb cac diém tir 1 dén 10, hodc mudi duoc dung cua
no, trong d6 R 1a hydro.

12. Hop chit theo diém bAt ky trong sb cac diém tir 1 dén 11, hoic mudi duge dung ctia

nd, trong d6 modi R*2, R*, R* va R* doc 1ap 1a, va mdi trong s6 R* hodc mdi trong so
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R4 doc 1ap khi R* hodc R* ton tai & dang s nhiéu 13, hydro, halogen, hodc Ci. alkyl,
trong d6 alkyl c6 thé dugc thé tuy y bang 1 dén 5 phan tir thé giéng hozc khac nhau duge
chon tir nhém bao gdm halogen, hydroxy, va Ci. alkoxy.
13. Hop chét theo diém bét ky trong s cac diém tir 1 dén 12, hodc mubi duge dung cla
no, trong d6 n 1a 0 hodc 1.
14. Hop chat theo diém bat ky trong sb cac diém tir 1 dén 13, hoic mudi dugc dung cua
no, trong d6 Y 1a carbonyl.
15. Hop chét theo diém bAt ky trong s6 cac diém tr 1 dén 13, hodc mudi duge dung cua
no, trong d6 Y 1a sulfonyl.
16. Hop chét theo diém 1, hoic mudi duge dung cua no, trong d6 hop chat dugc chon tir
nhém bao gom:

N-O N-O

| |
o 5 O)\Qw 0P O/@F
W/U\N/\/ HO/\/ ‘,‘Ii\/

\

Ny N
HO\l)LN/\/N = HO\HLN/\/N

\ \

?l’ I,‘l’
N N
\Y F
HOW)LT\/\/N *{\/N

Ho S

mip@r“‘bF

17. Thubc bao gdbm hop chét theo diém bét ky trong sé cac diém tir 1 dén 16, hodc mudi
duoc dung cda nd, lam hoat chit.
18. Dugc phdm dé diéu tri bénh tdm thin hodc bénh hé than kinh trung tdm, bao gdm hop

chét theo diém bAt ky trong sb cac diém tir 1 dén 16, hodc mubi duoc dung cua nd, lam
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hoat chét.

19. Dugc phim dé didu tri bénh tAm thin hodc bénh hé thin kinh trung tim, bao gdm hop
chét theo diém bét ky trong s6 cac diém tir 1 dén 16, hodc mudi duge dung cta no, két
hop vé6i it nhat mot thube dugc chon tir nhém bao gdm thude dé diéu tri r6i loan phat
trién nhu rdi loan phd tu ky va réi loan ting dong giam chu y, thudc chdng loan than va
thudc chita tim than phan liét, thudc dé diéu tri rbi loan ludng cuc, thube chéng trAm cam,
thudc an than, thubc dé diéu tri rdi loan 4m anh cudng ché, thubc dé diéu trj r6i loan cang
thang nhu rdi loan cing thang sau chin thuong, thubc dé didu tri rbi loan tim trang, thudc
dé diéu tri rdi loan an uéng, thube dé diéu tri rbi loan giéc ngu nhu chung mét ngu, chung
ngu rll, hdi chiing ngung thd khi ngu, va rdi loan nhip sinh hoc, thudc dé diéu tri rdi loan
chic nédng tinh duc, thubc dé diéu tri sy 1é thude thube, thudc dé diéu tri ching mét tri
nhu bénh Alzheimer, thubc dé didu tri tridu chung tAm 1y va hanh vi két hop véi chimg
mét tri, thudc cai thién tudn hoan va chuyén héa ndo, thude dé diéu tri r6i loan chuyén
dong nhu bénh Parkinson, thudc giam dau, thubc chéng dong kinh, thudc chéng co giat,
thudc tri dau nira dau, thudc gy mé, va chat kich thich trung tam.

20. Dugc phim dé didu tri bénh tAm than hodc bénh hé than kinh trung tdm, bao gdm hop
chét theo diém bat ky trong s6 cac diém tir 1 dén 16, hodc mudi duge dung cta nd, lam
hoat chét, trong do dugc phém dugc st dung trong diéu tri déng thoi v6i it nhat mot
thudc duge chon tir nhéom bao gém thudc dé diéu tri rdi loan phat trién nhu rdi loan phé
tu ky va rbi loan ting dong giam chu ¥, thudc chéng loan than va thudc chira tAm than
phan li€t, thubc dé diéu trj réi loan ludng cuc, thudc chéng trAm cam, thudc an thén,
thudc dé diéu tri rdi loan am anh cudng ché, thubc d@é diéu tri r6i loan cang théng nhu rbi
loan cédng théng sau chan thuong, thudc dé didu trj rdi loan tam trang, thube dé didu tri roi
loan dn uéng, thudc dé diéu tri r6i loan giéc ngu nhu chimg mat ngu, ching ngu r, hdi
ching ngung thé khi ngu, va r6i loan nhip sinh hoc, thudc dé didu tri rbi loan chirc nang
tinh duc, thubc dé diéu tri su 1é thudc thube, thube dé diéu tri ching mét tri nhu bénh
Alzheimer, thubc dé didu tri triéu chung tAm ly va hanh vi két hop vé6i chimg mét tri,

thuoc cai thién tuan hoan va chuyén hoa nao, thudc d¢ di€u tri roi loan chuyén dong nhu
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bénh Parkinson, thudc giam dau, thude chéng dong kinh, thube chéng co giat, thude tri

dau nira dau, thudce gdy mé, va chét kich thich trung tam.
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