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Linh vue ky thuat dwoc dé cap

Sang ché @& cap dén hop chit di vong c6 hoat tinh G ché cholesterol 24-
hydroxylaza (trong ban mo ta nay con dugc viét tit 1a “CH24H”), duge phdm chira hop
chét nay va tuong tu.

Tinh trang k§ thuét ciia sang ché

Bénh Alzheimer 12 bénh thoai hoa thin kinh cép tién khac biét & chd su ling
protein amyloit B (A), tich tu tau phosphoryl hoa trong té bao than kinh (mé rdi to than
kinh), va sy chét t& bao than kinh. Trong nhitng ndm gin day, s luong ngudi mic bénh
Alzheimer dang ting do tudi gia, tuy nhién phuong phép diéu tri hiéu qua van chua duge
phat trién. Thudc diéu tri bénh Alzheimer ma hién dugc st dung trong y khoa chinh théng
cht yéu 1a cac chét tic ché axetylcholinesteraza (AchE). Trong khi céc chét trc ché AchE
tao ra mOt mirc d6 nhdt dinh va xac dinh su hitu ich, bdi vi ching nhim bd sung
axetylcholin bj giam nén viéc diéu trj bing chit trc ché AchE don thuan 1a diéu tri theo
triéu chitng. Nhu vay su phat trién nhanh phuong phap chita co ban va thubc diéu tri thuc
su dugc mong mudn. '

Su ¢6 mit cia alen €4 cua apolipoprotein E (ApoE) kiém soat sy chuyén hoa
cholesterol dugc xem 13 yéu té rii ro cao ctia bénh Alzheimer [tai liéu phi séng ché 1:
Science, tp 261, 921-923, 1993]. Sau phat hién nay cho thdy su trong quan giita da dang
gen mang bidu hién cia protein kiém soét chuyén hoa cholesterol va tin suit khéi phat
bénh Alzheimer, goi y sy twong quan gitta sy chuyén héa cholesterol va bénh Alzheimer
[tai li¢u phi sang ché 2: Neurobiol. Aging, tap 24, 421-426, 2003, tai li¢u phi sang ché 3:
Mol. Psychiatry, tap 8, 635-638, 2003]. Hon nita, c6 bdo cdo la Cyp46 (twong tw nhu
“cholesterol 24-hydroxylaza (CH24H)”), ma 1a cholesterol oxidaza biéu hién cu thé trong
n3o, 13 yéu td rii ro ctia bénh Alzheimer [tai liéu phi sang ché 4: Neurosci. Lett., tap 328,
trang 9-12, 2002]. Thém nira, ciing c6 bao cdo 1a Cyp46 (CH24H) dugc biéu hién trong
chu vi cia amyloit tich tu & cac bénh nhén Alzheimer [tai liéu phi sang ché 5: J. Biol.
Chem., tip 279, trang 34674-34681, 2004], 24S-hydroxycholesterol (24-HC), ma 1a chét
chuyén héa clia né, gia ting trong chit 1ong tiy sbng nfio (CSF) & cic bénh nhin
Alzheimer [tai liéu phi sang ché 6: Neurosci. Lett., tdp 324, trang 83-85, 2002, tai liéu phi
séng ché 7: Neurosci. Lett., tip 397, trang 83-87, 2006] va 24-HC gdy ra sy chét té bao
ctia t& bao SH-SY5Y, ma 1a dudong nguyén bao than kinh & ngudi [tai liéu phi sang ché 8:
Brain Res., tdp 818, trang 171-175, 1999], va chudt duoc diéu tri béng 24-HC trong néo
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thét cho thdy tri nh¢ ngén han bi thwong ton, ma thudng quan sat thdy trong bénh
Alzheimer, goi y rdng cac noron hai ma bi tén hai bdi 24-HC [tai liéu phi sang ché 9:
Neuroscience, tip 164, trang 398-403, 2009]. Cac phat hién ndy goi y ring Cyp46
(CH24H) lién quan mét thiét dén bénh 1y hoc ctia bénh Alzheimer. Vi véy, hop chit ma
trc ché hoat tinh ctia Cyp46 (CH24H) (tirc 13, chit (rc ché Cyp46 (CH24H)) ngan sy chét
t& bao thin kinh, sy gia ting AP, viém ndo vi tuong ty quan sit thdy trong bénh
Alzheimer, bing cach 1am giam 24-HC trong no, va tiém ning lam thudc didu tri hoic
phong ngira cho thdy khong chi 12 sy cai thién triéu chimg ma con ngan sy phét trién. Hon
nita, ¢6 bao céo rang chit trc ché AchE duogc sir dung 14m sang 1am thudc diéu tri bénh
Alzheimer thé hién hiéu qua cai thién cac réi loan tri nhé giy ra bai AP & chudt [tai lidu
phi sang ché 10: British Journal of Pharmacology, tap 149, trang 998-1012, 2006], va chit
trc ché Cyp46 (CH24H) thé hién hiéu qua cai thién cac rdi loan tri nhé trong miu dong
vat ¢6 biu hién qua mirc ciia AP (chudt bién dbi gen APP, chudt bién ddi gen hai lan
APP/PS1 va mau chudt trong ty) tiém ning lam thudc diéu tri bénh Alzheimer.

Vé6i khéi niém vé ting dAu tién coa bénh Alzheimer c6 d& xuit vé su suy gidm
nhén thirc nhe, va khoang mot phin hai sb ngudi ¢6 rdi loan ndy dwgc tién doan 14 phat
trién thanh bénh Alzheimer trong twong lai. Trong nhing nim gin déy, c6 bao cdo 1a 24-
HC gia ting khong chi & bénh nhin mic bénh Alzheimer ma con & CSF clia bénh nhén
méc suy giam nhan thirc nhe [tai liéu phi sang ché 7: Neurosci. Lett., tip 397, trang 83-87,
2006]. Phat hién ndy goi y ring Cyp46 (CH24H) lién quan dén bénh Iy hoc cia chimg
suy giam nhan thirc nhe, va vi véy, chét tc ché Cyp46 (CH24H) tiém ning lam thudc
diéu tri méi cho bénh Alzheimer hodc thubc phong ngira dién bién clia bénh Alzheimer.

Trong nhitng nam gin ddy, hon nita, c6 bao céo 1a 24-HC trong méu gia ting
trude khi biéu hién cua triéu ching trong mau viém ndo tiy mién dich, ma 12 miu dong
vat méc da xo cing 14 mot trong cac bénh mat myelin trong hé thin kinh trung wong [tai
liéu phi sang ché 11: J. Neurosci. Res., tip 85, trang 1499-1505, 2007]. Pa xo cing
thuong dugc phat trién & ngudi tré khoang 30 tudi va hiém khi phat trién & nguoi gia 60
tudi hodc gia hon. C6 bio céo 1a 24-HC gia ting trong cc bénh nhan da xo ciing tudi tir
21 dn 50 [tai liéu phi sang ché 12: Neurosci. Lett., tip 331, trang 163-166, 2002]. Cac
phét hién nay goi y ring Cyp46 (CH24H) lién quan dén bénh ly hoc clia da xo cimg, va vi
vdy, chét wrc ché Cyp46 (CH24H) tiém ning 1am thudc didu tri hodc phong nglra méi
chiing da xo ciing.

Chén thuong so ndo (con duge goi 1a TBI trong ban md ta sang ché) 1a tinh trang
thé anh hudng vo cling c6 hai dén strc khde ctia mdi c4 nhan, ma v6i né khong 6 bién
phép ctru chita ndo hi€u qua. Trong qua trinh hdi phyc sau thuong tdn mo trong TBI, su

phuc hdi lai ctia mang t& bao thin kinh va sy phan bd cholesterol trong niio hoat héa ciing
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v6i sy ting trudng cua té bao than kinh dém dwoc goi ¥ [tai liéu phi sang ché 13: Proc.
Natl. Acad. Sci. USA, tép 102, trang 8333-8338, 2005]. O méu chuot TBI, sy biéu hién
gia ting ctia Cyp46 (CH24H) sau khi c6 bao céo vé chan thwong [tai liéu phi sang ché 14:
J. Neurotrauma, tap 25, trang 1087-1098, 2008]. Hon nita, cling c6 bao céo 1a 24-HC lam
tbn thuong céc t& bao thin kinh [tai liéu phi sing ché 8: Brain Res., tip 818, trang 171-
175, 1999], va vi vy, chét tc ché Cyp46 (CH24H) tiém ning lam thubc diéu tri hodc
phong ngira méi ddi véi TBL

V6i tAm quan trong vé bénh 1y hoc ctia 24-HC trong céc bénh thoai héa than kinh,
hoat tinh gia tang biéu hién gen bi viém trong cAc t& bao than kinh dugc béo cdo [tai lisu
phi sang ché 15: NeuroReport, tap 16, trang 909-913, 2005]. Ngoai ra, c6 goi ¥ ring phan
ung viém trong ndo di kém vdi su hoat hoa té bao thn kinh dém 1a dic diém thay dbi vé
mit bénh 1y hoc clia cic bénh thoai héa than kinh [tai liéu phi sang ché 16: Glia, tap 50,
trang 427-434, 2005]. Trong nhimg nim gan day, hiéu qua didu tri bang cach ngin viém
ndo ciing dugc béo cdo d6i voi cac bénh thoéi hoa thin kinh nhw bénh Huntington, bénh
Parkinson va bénh xo cimg cdt bén teo co va twong tw [tai liéu phi sang ché 17: Mol.
Neurodegeneration, tdp 4, trang 47-59, 2009]. Vi vdy, vi¢c ngén viém néo bing cach
giam 24-HC bing céch trc ché Cyp46 (CH24H) tiém nang 1am thudc didu tri hodc phong
ngira céc bénh thodi héa thin kinh nhu bénh Huntington, bénh Parkinson, nhdi méu nio,
bénh tdng nhan dp, bénh xo cling cdt bén teo co va tuong tu.

Bénh ting nhén 4p 1 nguyén nhan chinh clia bénh mu, va duoc xem 1 vén dé xa
ho6i nghiém trong. Tuy nhién, chirng hep loai ap suit ndo thong thuong ma 13 triéu chimg
chinh ciia bénh khong c6 cach ciru chita hidu qua. Trong nhitng nim gin ddy, ciing c6
cong b ring sy da dang gen cia Cyp46 (CH24H) lién két v6i 24-HC huyét ap cao lign
quan dén nguy co khéi phat ctia bénh ting nhén 4p [tai liéu phi sing ché 18: Invest.
Ophthalmol. Vis. Sci., tdp 50, trang 5712-5717, 2009], va cic chit Gc ché Cyp46
(CH24H) tiém ning lam thudc didu tri hodc phong ngira bénh ting nhin 4p.

Co cimg 1a bénh ma xay ra cling vdi sy kich thich do dién bét thudng cia cac té
bao thin kinh trong ndo. Co cimg ciing 14 mdt trong c4c phat hién 14m sang dic thu trong
bénh Alzheimer [tai lidu phi sang ché 19: Epilepsia, tip 47, trang 867-872, 2006], va ¢
b4o c4o 1a co cing dugc phét trién thuong xuyén cao & chudt bién dbi gen ghp doi
APP/PS1 ma 13 mdt loai trong cic mau bénh Alzheimer do sy biéu hién qua muc AP [tai
liu phi sang ché 20: J. Neurosci., tap 29, trang 3453-3462, 2012]. C6 bdo cdo la
carbamazepin ma la thudc diéu trj co cimg thé hién hiéu qua cai thién trf nhé ngén han &
thi nghiém Y-maze st dung mau co ctng & chudt [tai liéu phi sing ché 21: J. Neurol.
Neurosurg. Psychiatry, tap 48, trang 459-468, 1985]. Nhu vy, trong mau dong vat mic
cée triéu chimg co cimg, chét tc ché Cyp46 (CH24H) thé hién tic dung cai thién tri nhé
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ngén han 13 tiém nang lam thude diéu tri hosc phong ngira co cling.

Do bénh tam than phan liét thé hién cac triéu ching tdm 1y nhu 4o gidc, hoang
tudng, kic':h thich, trang théi r6i loan than kinh va tuong tu, cac thudc didu tri bénh nay
dugc phat trién tir cac goc dd khac nhau. Trong nhitg nam gin day, cac thay dbi trong su
chuyén hoéa cholesterol dugc chi ra 1a li€n quan dén tinh bét thuong ctia hoat dong than
kinh dugc thiy & bénh tAm than phén liét [tai liéu phi sang ché 22: J. Psychiatry Neurosci.,
tap 36, trang 47-55, 2011]. Do céc yéu t6 doc hai té bio nhu img suét oxy héa ciing gop
phdn vao bénh 1y hoc ciia bénh tim thin phan liét, ddc t6 t€ bao than kinh do 24-HC c6
thé 1am trdm trong céc tridu chung [tai lidu phi sang ché 23: Psychoneuroendocrinology,
tap 28, trang 83-96, 2003]. Vi vay, chit trc ché Cyp46 (CH24H) ma tic ché sy chuyén héa
cholesterol thanh 24-HC trong ndo 14 tiém ning lam thubc diéu tri hoic phong nglra méi
bénh tAm than phén liét.

Vi du v& hop chét c6 cdu triic trong t hop chét theo sang ché bao gdm cac hop
chit sau day.

Tai li¢u sang ché 1 boc 16 hop chét sau:

R
|1 Rs Rs
N G
e 7~ 2\
xq\ G R,
Xa—X3
trong do:

X1, X va X3 doc 1ap 1a N, O, S, C hodc tuong tu;

G, 1a CR,Ry,, NR3, hoic heteroxycloalkyl chira nito tly y dugc thé;

G, 12 lién két don, alkyl tiry y dugc thé hodc twong tu;

R; 12 aryl, heteroaryl chira nito hodc trong tu;

R, 12 alkyl tily y dugc thé, aryl tiy y duge thé, heteroaryl tiy ¥ dwoc thé hoic tuwong tr;
R; va R, doc 1ap 12 H, halogen, alkyl tily y dwoc thé hogic tuwong tu;

Rs, Rg, R; va Rg doc 1ap 1a H, halogen, alkyl tuy y dugc thé hodc tuong tu;

R; va Rg két hop tiy ¥ tao thanh oxo; va

R, va Ry, doc 14p 14 H, halogen, alkyl tury y duoc thé hodc tuong tu,

1am thudc diéu trj chimg viém, bénh Alzheimer va trong tu.

Tai lidu sang ché 2 boc 16 hop chét sau day:
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trong do:

V 14 cacbonyl hodc turong tu;

A 13 N hoic C(H);

R! 14 H, alkyl tiy y duoc thé, alkenyl tily y dwoc thé, alkynyl tiry ¥ dugc thé hogc tuong
tu;

R% R% R3, R*® R*, R™ R’ va R doc 1ap 14 H, halogen, alkyl tty y dwoc thé hoc tuong
tu;

R® 1a -R:-ORY, alkyl tiy y duogc thé, xycloalkyl tiy v dugc thé, aryl tiy y duoc thé,
heteroxycloalkyl tity ¥ dugc thé, heteroaryl tity y dugc thé hozc twong t;

R® 12 lién két don, alkynylen hodc alkenylen; va

R’ va R' doc 14p 1a H, halogen, alkyl tiry y dugc thé hoic twong i,

1am thudc didu tri bénh tw mién dich, bénh Alzheimer, chimg mét tri do tudi gia va tuong
tu.

Tai lidu sang ché 3 boc 16 hop chit sau day:

trong do:

A-B 1a N-O, O-N hodc N(H)-N;

R' 14 H, C, alkyl, C,.5 alkoxy, hydroxy, halogen hoic twong tu;
R’1aH, aryl, heteroaryl, C,.4 alkyl hodc tuong tu;

Q 1a vong chira nito' (cong thire (IIb) sau déy va cong thirc twong tu)

IX—Y\
—$-N | Z
\_I / b
(Re)n 3
R® 12 H, hydroxy, aryl hoic tuong tu;
-6-
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X, Y va Z doc lap 1a O, NR” hodc CR’y;
R’1a H, Cg alkyl, C,¢ alkenyl, C,4 alkoxy, heteroaryl-C,.¢ alkyl, aryl-C,.¢ alkyl hodc
tuong tu; va
nla 0-3,
lam thudc didu tri bénh lién quan dén bénh mién dich, chimg mét tri, chimg ting huyét ap,
dai thao duong va tuong tu (vi du bénh Alzheimer va bénh tuong tu)

Tai liéu sang ché 4 boc 16 hop chit sau day:

Rz""Tm
I\
N. _N

N

H

trong do:

Ht 14 nhom di vong (pyrol-3-yl, [1,2,4]triazol-3-yl, [1,2,3]triazol-4-yl hodc tetrazol-5-yl,
pyrol-3-yl ¢6 R® va Qn-R*, va [1,2,4]triazol-3-yl hodc [1,2,3]triazol-4-yl c6 R’ hodc Qn-
RY;
T va Q doc 1ap 1a -C(O)- hodc tuong tu;
m van ddc 1ap 1a 0-1;
R%1a R hoic tuong tu;
R1a R7, halogen, xyano hodc tuong tu;
R 12 nhém Cy_ hydrocacbon, Cg. g aryl, Ce.19 heteroaryl, Cs.;o heteroxycloalkyl hodc
tuong tu; va
R’ 1a H, nhém Cy6 hydrocacbon tiy y duge thé hoic tuong tu,
lam thudc diéu tri bénh ty mién dich, bénh Alzheimer va twong tu.
Danh muc tai li€u
Tai lidu sang ché:
Tai lidu sang ché 1: WO 2009/117421
Tai liéu sang ché 2: WO 2008/134547
Tai liéu sang ché 3: WO 2008/011453
Tai liéu sang ché 4: WO 02/088097
Tai liéu phi sang ché:
Tai liéu phi sang ché 1: Science, tap 261, 921-923, 1993
Tai liéu phi sang ché 2: Neurobiol. Aging, tap 24, 421-426, 2003
Tai lidu phi sang ché 3: Mol. Psychiatry, tip 8, 635-638, 2003
Tai li€u phi sang ché 4: Neurosci. Lett., tap 328, trang 9-12, 2002
Tai lidu phi sang ché 5: J. Biol. Chem., tip 279, trang 34674-34681, 2004
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Tai liéu phi sang ché 6: Neurosci. Lett., tip 324, trang 83-85, 2002

Tai lidu phi sang ché 7: Neurosci. Lett., tap 397, trang 83-87, 2006

Tai liéu phi séng ché 8: Brain Res., tip 818, trang 171-175, 1999

Tai lidu phi sang ché 9: Neuroscience, tip 164, trang 398-403, 2009

Tai liéu phi sang ché 10: British Journal of Pharmacology, tap 149, trang 998-1012, 2006
Tai li€u phi sang ché 11: J. Neurosci. Res., tap 85, trang 1499-1505, 2007

Tai liéu phi sang ché 12: Neurosci. Lett., tip 331, trang 163-166, 2002

Tai lidu phi sang ché 13: Proc. Natl. Acad. Sci. USA, tip 102, trang 8333-8338, 2005
Tai lidu phi sang ché 14: J. Neurotrauma, tap 25, trang 1087-1098, 2008

Tai liéu phi sang ché 15: NeuroReport, tip 16, trang 909-913, 2005

Tai liéu phi sang ché 16: Glia, tap 50, trang 427-434, 2005

Tai lidu phi sang ché 17: Mol. Neurodegeneration, tap 4, trang 47-59, 2009

Tai liéu phi sang ché 18: Invest. Opthalmol. Vis. Sci., tap 50, trang 5712-5717, 2009
Tai lidu phi sang ché 19: Epilepsia, tip 47, trang 867-872, 2006

Tai lidu phi sang ché 20: J. Neurosci., tap 29, trang 3453-3462, 2012

Tai liéu phi sang ché 21: J. Neurol. Neurosurg. Psychiatry, tap 48, trang 459-468, 1985
Tai lidu phi sang ché 22: J. Psychiatry Neurosci., tap 36, trang 47-55, 2011

Tai liéu phi sang ché 23: Psychoneuroendocrinology, tap 28, trang 83-96, 2003

Ban chét ky thuit ciia sing ché

Muc dich ctia sang ché 1a @& xut hop chét c6 hoat tinh trc ché CH24H vuot trdi
ma hru ich 1am thubc phong ngira hoic didu tri bénh thoai héa than kinh (vi du bénh
Alzheimer, suy giam nhén thirc nhe, bénh Huntington, bénh Parkinson, bénh xo cirng ct
bén teo co, chin thuong so ndo, nhdi mau nio, bénh ting nhén ap, da xo cling va tuong
tur), chirng dong kinh, bénh tdm than phén liét va tuong tu.

Céc tac gia sang ché da tién hanh c4c nghién ctru chuyén sau véi nd lyc giai
quyét van d& néu trén va da tim ra hop chét ¢6 cong thirc (I) sau ddy c6 tac dung e ché
CH24H vuot trdi, tir &6 din dén hoan thién sang ché.

Theo d6, sang ché @& xuét:

[1] Hop chét ¢6 cong thire (I):

R2—0Q
R‘l
A B (N
NTX\T
O RS
trong do:

R! 12 nhém C4 alkyl tiry ¥ duoc thé;
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R” 12 nguyén tir hydro hodc nhém Cy alkyl tity y dugc thé;

R? 13 nhém di vong thom c6 5 hodc 6 canh tuy y dugc thé;

vong A 1a vong piperidin tity y dugc thé thém (vong piperidin dugc tity y lién két cdu); va
vong B 12 vong thom c¢6 5 hodic 6 canh tity y dugc thé thém (X va Y doc 1ap 1a nguyén tir
cacbon ho#c nguyén ti nito),

hozic mudi ctia né.

[2] Hop chét hoic mudi ciia n6 theo muc [1] néu trén, trong d6 R? 14 nhém di vong thom
chira nito ¢6 5 hoic 6 canh tity ¥ dugc thé.

[3] Hop chét hoic mudi ciia né theo muc [1] néu trén, trong d6 R? 1a nhém di vong thom
chira nito ¢6 5 hoic 6 canh tily ¥ duogc thé bing 1 &én 3 nguyén tir halogen.

[4] Hop chét hoic mudi ctia n6 theo muc [1] néu trén, trong d6 R* 1 nhém ¢6 cong thire:

trong do:
vong C' 12 dj vong thom chtra nito c6 6 canh tily y dwoc thé chira it nhit mot nguyén tir -
nito; va
vong C? 14 di vong thom chira nito ¢6 5 canh tily ¥ dugc thé chira it nhit mot nguyén tir
nito, mdi trong sé d6 ty ¥ duoc thé bang 1 dén 3 nguyén tir halogen.
[5] Hop chit hosic mudi ciia n6 theo muyc [1] néu trén, trong d6 vong B 1 benzen, thiazol,
isoxazol, pyrazol, pyridin hodc pyrazin (X va Y dc lap 1a nguyén tir cacbon hoéc nguyén
tir nito’), mdi trong sb d6 14, ngoai R’ va -C(=0)-vong A, tiy y dugc thé bang 1 dén 3
phén tir thé duge chon tir nhém bao gdm:

(1) nguyén tir halogen,

(2) nhém C,.¢ alkyl tity ¥ durge thé bang 1 dén 3 nguyén tir halogen,

(3) nhom C, ¢ alkoxy, va

(4) nhom C,¢4 alkylendioxy.

[6] Hop chét hodc mudi ctia n6 theo muc [1] néu trén, trong d6 vong B 1a:
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' N
RN Ny NN
7 7
V7 NS N NS NS hotc NN

mdi trong s6 d6 13, ngoai R’ va -C(=0)-vong A, tily y dugc thé bing 1 dén 3 phan tir thé
duogc chon tir nhom bao gém:
(1) nguyén tir halogen,
(2) thém C, alkyl tiry ¥ dwoc thé bing 1 dén 3 nguyén tir halogen,
(3) nhém C, ¢ alkoxy, va
(4) nhém C,¢ alkylendioxy.
[7] Hop chét hodic mubdi ctia né theo muc [1] néu trén, trong d6 R? 1a nguyén tir hydro.
[8] Hop chét hoic mudi ctia n6 theo muc [1] néu trén, trong d6
R! 12 nhém C, alkyl tily y dugc thé bang 1 dén 3 phén tir thé dugc chon tir nhém bao
gbm:
(1) nhém Ce.y4 aryl tity ¥ dugc thé bang 1 dén 3 phan tir thé dugc chon tir nhém bao
gbm:
(a) nguyén tir halogen,
(b) nhém xyano, va
(c) nhém C,.¢ alkoxy tily v duge thé bang 1 dén 3 nguyén tir halogen
(2) nhém di vong thom don vong c6 5 hoidc 6 canh tiy y duge thé bang 1 dén 3 phan
tt thé dugc chon tir nhém bao gém:
(a) nguyén tr halogen,
(b) nhdm xyano, va
(¢) nhdm C alkoxy tly ¥ duoc thé bing 1 &n 3 nguyén tir halogen, va
(3) nhém di vong khong thom c6 3 dén 8 canh tiy v duoc thé bang 1 dén 3 phan tir
thé duoc chon tir nhém bao gém:
(a) nguyén tir halogen,
(b) nhém xyano, va
(¢) nhém C,.6 alkoxy tily y duge thé bang 1 dén 3 nguyén tir halogen;
R? 12 nguyén t&t hydro hodc nhém C,¢ alkyl;
R® 12 nhém dj vong thom chira nito ¢6 5 hoic 6 canh tily y duge thé bing 1 dén 3 nguyén
tt halogen;
vong A 1a vong piperidin khong c6 phan tir thé khac ngoai R', R%-0- va -C(=0)-vong B,
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hoic vong oxa-9-azabixyclo[3.3.1]nonan khong ¢ phan tir thé khac ngoai R', R*-O- va -
C(=0)-vong B; va
vong B 12 vong thom c¢6 5 hodc 6 canh ma 13, ngoai R? va -C(=0)-vong A, tiy y dugc thé
bang 1 dén 3 phén tir thé duoc chon tir nhém bao gdm:

(1) nguyén tir halogen,

(2) nhém C6 alkyl thy ¥ duoc thé bang 1 dén 3 nguyén tir halogen,

(3) nhém C, ¢ alkoxy va

(4) nhém C, ¢ alkylendioxy.
[9] Hop chit (4-benzyl-4-hydroxypiperidin-1-y1)(2,4'-bipyridin-3-yl)metanon hoic mubi
cua no.
[10] Hop chét 2,4'-bipyridin-3-yl(4-(4-flobenzyl)-4-hydroxypiperidin-1-yl)metanon hoac
mubi ctia no.
[11] Hop chét 2,4-bipyridin-3-yl(4-(2,4-diflobenzyl)-4-hydroxypiperidin-1-yl)metanon
hoc mubi cta no.
[12] Hop chét (4-(4-flobenzyl)-4-hydroxypiperidin-1-yl)(2-(pyrimidin-4-yl)pyridin-3-
yl)metanon hodc mudi ctia no.
[13] Thudc chira hop chét hodc mudi cia né theo muc [1] néu trén.
[14] Thudc theo muc [13] néu trén, ma 1a thudc e ché cholesterol 24-hydroxylaza.
[15] Thubc theo muc [13] néu trén, ma 14 thudc phong ngira hodc diéu tri bénh thoai hoa
than kinh.
[16] Thudc theo muc [15] néu trén, trong d6 bénh thoai hoa than kinh 13 bénh Alzheimer,
suy giam nhan thitc nhe, bénh Huntington, bénh Parkinson hodc da xo climg,
[17] Hop chét hodc mudi ciia né theo muyc [1] néu trén dé sir dung trong phong ngira hoic
diéu trj bénh thoai héa thn kinh.
[18] Hop chét hosic mubi ctia n6 theo muc [17] néu trén, trong d6 bénh thoai héa than
kinh 1a bénh Alzheimer, suy gidm nhén thirc nhe, bénh Huntington, bénh Parkinson hoéc
da xo ctmg.
[19] Hop chit hoiic mudi cia n6 theo muc [1] néu trén dé e ché cholesterol 24-
hydroxylaza & dong vat c6 vu.
[20] Hop chét hodc mudi ciia n6 theo muc [1] néu trén @& st dung trong san xuét thudc
phong ngira hodc didu tri bénh thoai héa than kinh.
[21] Hop chét hosic mudi ciia n6 theo muc [20] néu trén, trong d6 bénh thoai hoa thin
kinh 13 bénh Alzheimer, suy gidm nhan thirc nhe, bénh Huntington, bénh Parkinson hodc
da xo cung.
Hiéu qua clia sang ché

Hop chét c¢6 cong thire (I) c6 hoat tinh (rc ché CH24H vuot trdi ma hitu ich 1am
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thudc phong ngira hoic didu tri bénh thodi hoa than kinh (vi du bénh Alzheimer, suy giam
nhén thirc nhe, bénh Huntington, bénh Parkinson, bénh xo ctimg cft bén teo co, chin
throng so ndo, nhdi mau nio, bénh ting nhin 4p, da xo cling va tuong ty), ching dong
kinh, bénh tAm than phén liét va twong tur.

M ta chi tiét sang ché

Trong ban mb ta sang ché, “nguyén tir halogen” nghia 1a nguyén ti flo, nguyén tir
clo, nguyén tir brom hodc nguyén tir iot.

Trong ban mb ta sang ché, “(nhém) C,¢ alkyl” nghia 13, ching han nhu, metyl,
etyl, propyl, isopropyl, butyl, isobutyl, sec-butyl, tert-butyl, pentyl, isopentyl, neopentyl,
1-etylpropyl, hexyl, isohexyl, 1,1-dimetylbutyl, 2,2-dimetylbutyl, 3,3-dimetylbutyl, 2-
etylbutyl hodc tuwong tu.

Trong ban md ta sang ché, “(nhém) C,.¢ alkenyl” nghia 13, chéng han nhu, vinyl,
1-propenyl, 2-propenyl, 2-metyl-1-propenyl, 1-butenyl, 2-butenyl, 3-butenyl, 3-metyl-2-
butenyl, 1-pentenyl, 2-pentenyl, 3-pentenyl, 4-pentenyl, 4-metyl-3-pentenyl, 1-hexenyl,
3-hexenyl, 5-hexenyl hodc twong tu.

Trong ban mb ta sang ché, “(nhém) C,4 alkynyl” nghia la, chéing han nhu, etynyl,
1-propynyl, 2-propynyl, 1-butynyl, 2-butynyl, 3-butynyl, 1-pentynyl, 2-pentynyl, 3-
pentynyl, 4-pentynyl, 1,1-dimetylprop-2-yn-1-yl, 1-hexynyl, 2-hexynyl, 3-hexynyl, 4-
hexynyl, 5-hexynyl hodc twong tu.

Trong ban mod td sang ché, “(nhém) C,¢ alkoxy” nghia 1a, ching han nhu,
metoxy, €etoxXy, propoxy, isopropoxy, butoxy, isobutoxy, sec-butoxy, tert-butoxy,
pentyloxy, isopentyloxy, hexyloxy hodc tuong tu.

Trong ban mb ta sang ché, “(nhém) C,.¢ alkenyloxy” nghia 13, chang han nhu,
vinyloxy, 1-propenyloxy, 2-propenyloxy, 2-metyl-1-propenyloxy, 1-butenyloxy, 2-
butenyloxy, 3-butenyloxy, 3-metyl-2-butenyloxy, 1-pentenyloxy, 2-pentenyloxy, 3-
pentenyloxy, 4-pentenyloxy, 4-metyl-3-pentenyloxy, 1-hexenyloxy, 3-hexenyloxy, 5-
hexenyloxy hodc tuong tu.

Trong ban mé ta sang ché, “(nhém) C,.¢ alkynyloxy” nghia I3, ching han nhu,
etynyloxy, 1-propynyloxy, 2-propynyloxy, 1-butynyloxy, 2-butynyloxy, 3-butynyloxy, 1-
pentynyloxy, 2-pentynyloxy, 3-pentynyloxy, 4-pentynyloxy, 1,1-dimetylprop-2-yn-1-
yloxy, 1-hexynyloxy, 2-hexynyloxy, 3-hexynyloxy, 4-hexynyloxy, 5-hexynyloxy hodc
trong tu.

Trong ban mo t4 sang ché, “(nhém) C,4 alkylendioxy” nghia 1a, chéng han nhur,
metylendioxy, etylendioxy hodc tuwong tu.

Trong ban mé ta sang ché, “(nhém) C,.¢ alkoxy-cacbonyl” nghia 1a, ching han

nhu, metoxycacbonyl, etoxycacbonyl, propoxycacbonyl, isopropoxycacbonyl,
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butoxycacbonyl, isobutoxycacbonyl, tert-butoxycacbonyl hoéc twong tu.

Trong ban md ta sang ché, “(nh6m) C,.¢ alkyl-cacbonyl” nghia 13, ching han nhu,
axetyl, propanoyl, butanoyl, 2-metylpropanoyl hodc tuwong tu.

Trong ban md ta sang ché, “(nhém) mono-C,¢ alkylamino” nghia 13, ching han
nhu, metylamino, etylamino, propylamino, isopropylamino, butylamino, isobutylamino,
tert-butylamino hodc tuong tu.

Trong ban md ta sang ché, “(nhém) di-C,. alkylamino” nghia 13, ching han nhu,
dimetylamino,  dietylamino, dipropylamino, diisopropylamino, dibutylamino,
diisobutylamino, di-tert-butylamino hodc tuwong tu.

Trong ban mo ta séng ché, “(nhom) C;g xycloalkyl” nghia 1a, chéng han nhu,
xyclopropyl, xyclobutyl, xyclopentyl, xyclohexyl, xycloheptyl, xyclooctyl hodc twong tu.

I'4
A ¢

Trong ban md t& séng che, “(nhém) Cs4 xycloalkyl” nghia 1a, chéng han nhu,
xycloalkyl c6 3 dén 6 nguyén tir cacbon tir trong (nhém) Cs.g Xycloalkyl néu trén.

Trong ban md ta sang ché, “(nhém) Cs.g xycloalkyloxy” nghia 13, ching han nhu,
xyclopropyloxy, xyclobutyloxy, xyclopentyloxy, xyclohexyloxy, xycloheptyloxy,
xyclooctyloxy hodc tuong tu.

Trong ban md ta sang ché, “(nhém) Cs.¢ xycloalkyloxy” nghTa 14, ching han nhu,
xyclopropyloxy, xyclobutyloxy, xyclopentyloxy, xyclohexyloxy hodc twong tu.

Trong ban mo ta sang ché, “(nhém) Cs ¢ xycloalkenyl” nghia 1a, ching han nhu,
xyclopropenyl (nhu 2-xyclopropen-1-yl), xyclobutenyl (nhu 2-xyclobuten-1-yl),
xyclopentenyl (nhw 2-xyclopenten-1-yl, 3-xyclopenten-1-yl), xyclohexenyl (nhu 2-
xyclohexen-1-yl, 3-xyclohexen-1-yl) hodc twong tu.

Trong ban md t séng ché, “(nhém) Cs¢ xycloalkenyloxy” nghia 13, ching han
nhu, xyclopropenyloxy (nhu 2-xyclopropen-1-yloxy), xyclobutenyloxy (nhu 2-
xyclobuten-1-yloxy), xyclopentenyloxy (nhu 2-xyclopenten-1-yloxy, 3-xyclopenten-1-
yloxy), xyclohexenyloxy (nhu 2-xyclohexen-1-yloxy, 3-xyclohexen-1-yloxy) hodc twong
tu.

Trong ban mo t4 séng ché, “(nhém) Cg 14 aryl” nghia 1a, chﬁng han nhu, phenyl,
1-naphtyl, 2-naphtyl hoéc tuwong tu.

Trong ban mo t4 séng ché, “(nhém) Cg.q4 aryloxy” nghia 1a, chﬁng han nhu,
phenoxy, 1-naphtyloxy, 2-naphtyloxy hodc tuong tu.

Trong ban md t4 sdng ché, “(nhém) C;.y4 aralkyl” nghia la, chéng han nhu,
benzyl, phenetyl hodc twong tu.

Trong ban mb ta sang ché, “(nhém) Cy.4 aralkyloxy” nghia 1a, ching han nhu,
benzyloxy, phenetyloxy hodc twong tu.

Trong ban md ta sang ché, “nhém di vong” nghia 13 nhém di vong thom hoic
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nhém di vong khong thom.

Trong ban md ta sang ché, “nhém di vong thom” nghia 1a nhém di vong thom
don vong hodc nhém di vong thom ngung tu.

Trong ban md ta sang ché, cac vi du vé “nhém di vong thom don vong” bao gdm
nhém di vong thom don vong 5 dén 7 canh (tt hon 14 5 hodc 6 canh) chira nguyén tir cAu
thanh vong khic ngoai nguyén tir cacbon, 1 dén 4 nguyén tir khac loai dwoc chon tir
nhém bao gdm nguyén tir oxy, nguyén tir lru huynh (flly ¥ dugc oxy héa) va nguyén tir
nito (tly y dugc oxy hoa). Cac vi du bao gdm furyl (nhu 2-furyl, 3-furyl), thienyl (nhu 2-
thienyl, 3-thienyl), pyridyl (nhu 2-pyridyl, 3-pyridyl, 4-pyridyl), pyrimidinyl (nhu 2-
pyrimidinyl, 4-pyrimidinyl, 5-pyrimidinyl), pyridazinyl (nhu 3-pyridazinyl, 4-
pyridazinyl), pyrazinyl (nhu 2-pyrazinyl), pyrolyl (nhu 1-pyrolyl, 2-pyrolyl, 3-pyrolyl),
imidazolyl (nhu 1-imidazolyl, 2-imidazolyl, 4-imidazolyl, 5-imidazolyl), pyrazolyl (nhu
1-pyrazolyl, 3-pyrazolyl, 4-pyrazolyl), thiazolyl (nhu 2-thiazolyl, 4-thiazolyl, 5-thiazolyl),
isothiazolyl (nhu 3-isothiazolyl, 4-isothiazolyl, 5-isothiazolyl), oxazolyl (nhu 2-oxazolyl,
4-oxazolyl, 5-oxazolyl), isoxazolyl (nhu 3-isoxazolyl, 4-isoxazolyl, S5-isoxazolyl),
oxadiazolyl (nhu 1,2,4-oxadiazol-5-yl, 1,3,4-oxadiazol-2-yl), thiadiazolyl (nhu 1,3,4-
thiadiazol-2-yl), triazolyl (nhu 1,24-triazol-1-yl, 1,2,4-triazol-3-yl, 1,2,3-triazol-1-yl,
1,2,3-triazol-2-yl, 1,2,3-triazol-4-yl), tetrazolyl (nhu tetrazol-1-yl, tetrazol-5-yl), triazinyl
(nhu 1,2,4-triazin-1-yl, 1,2,4-triazin-3-yl) va tuong tu.

Trong ban mod ta sang ché, vi du vé “nhém di vong thom ngung tu” bao gdm
nhom di vong thom ngung tu c6 8 dén 12 canh, cu thé 13, nhém duge din xuét tir vong
ngung tu trong d6 vong twong tmg nhém di vong thom don vong ¢6 5 dén 7 canh dugc
ngung tu béng C¢.14 hydrocacbon thom; va nhém dugc dan xudt tir vong ngung tu trong
d6 cac vong tuong Gng véi cac nhém di vong thom don vong c¢6 5 dén 7 canh duoc
ngung tu. Céc vi du bao gdm quinolyl (nhu 2-quinolyl, 3-quinolyl, 4-quinolyl, 6-quinolyl),
isoquinolyl (nhw 3-isoquinolyl), quinazolyl (nhu 2-quinazolyl, 4-quinazolyl), quinoxalyl
(nhu 2-quinoxalyl, 6-quinoxalyl), benzofuranyl (nhu 2-benzofuranyl, 3-benzofuranyl),
benzothienyl (nhu 2-benzothienyl, 3-benzothienyl), benzoxazolyl (nhu 2-benzoxazolyl),
benzisoxazolyl (nhu 7-benzisoxazolyl), benzothiazolyl (nhu 2-benzothiazolyl),
benzimidazolyl (nhu benzimidazol-1-yl, benzimidazol-2-yl, benzimidazol-5-yl),
benzotriazolyl (nhu 1H-1,2,3-benzotriazol-5-yl), indolyl (nhu indol-1-yl, indol-2-yl,
indol-3-yl, indol-5-yl), indazolyl (nhu 1H-indazol-3-yl), pyrolopyrazinyl (nhu 1H-
pyrolo[2,3-b]pyrazin-2-yl, 1H-pyrolo[2,3-b]pyrazin-6-yl), imidazopyridyl (nhuw 1H-
imidazo[4,5-b]pyridin-2-yl, 1H-imidazo[4,5-c]pyridin-2-yl, 2H-imidazo[1,2-a]pyridin-3-
yl), thienopyridyl (nhu thieno[2,3-b]pyridin-3-yl), imidazopyrazinyl (nhu 1H-

imidazo[4,5-b]pyrazin-2-yl), pyrazolopyridyl (nhw 1H-pyrazolo[4,3-c]pyridin-3-yl),
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pyrazolothienyl (nhu  2H-pyrazolo[3,4-b]thiophen-2-yl), pyrazolotriazinyl (nhu
pyrazolo[5,1-c][1,2,4]triazin-3-yl) va tuong tu.

Trong ban mé ta sang ché, “nhém di vong khong thom” nghia 13 nhém di vong
khong thom don vong hodc nhom di vong khong thom ngung tu.

Trong ban md ta sang ché, vi du v& “nhém dj vong khong thom don vong” bao
gbém nhém di vong khong thom don vong 3 dén 8 canh (t6t hon 13 5 hoic 6 canh) chira &
dang nguyén tir cdu thanh vong khac ngoai nguyén tir cacbon, 1 dén 4 nguyén tir khac
loai dugc chon tir nhém bao gdm nguyén tir oxy, nguyén tir luu huynh (tly y duoc oxy
hoéa) va nguyén tir nito (tlry ¥ duge oxy héa). Vi du bao gdm azetidinyl (nhu 1-azetidinyl,
2-azetidinyl), pyrolidinyl (nhu 1-pyrolidinyl, 2-pyrolidinyl), piperidyl (nhu piperidino, 2-
piperidyl, 3-piperidyl, 4-piperidyl), morpholinyl (nhu morpholino), thiomorpholinyl (nhu
thiomorpholino), piperazinyl (nhu 1-piperazinyl, 2-piperazinyl, 3-piperazinyl),
oxazolidinyl (nhu oxazolidin-2-yl), thiazolidinyl (nhu thiazolidin-2-yl),
dihydrothiopyranyl (nhu dihydrothiopyran-3-yl, dihydrothiopyran-4-yl), imidazolidinyl
(nhu imidazolidin-2-yl, imidazolidin-3-yl), oxazolinyl (nhu oxazolin-2-yl), thiazolinyl
(nhu thiazolin-2-yl), imidazolinyl (nhu imidazolin-2-yl, imidazolin-3-yl), dioxolyl (nhu
- 1,3-dioxol-4-yl), dioxolanyl (nhu 1,3-dioxolan-4-yl), dihydrooxadiazolyl (nhu 4,5-
dihydro-1,2,4-oxadiazol-3-yl), pyranyl (nhu 2-pyranyl, 4-pyranyl), tetrahydropyranyl
(nhu 2-tetrahydropyranyl, 3-tetrahydropyranyl, 4-tetrahydropyranyl), thiopyranyl (nhu 4-
thiopyranyl), tetrahydrothiopyranyl (nhu 2-tetrahydrothiopyranyl, 3-
tetrahydrothiopyranyl, 4-tetrahydrothiopyranyl), 1-oxidotetrahydrothiopyranyl (nhu 1-
oxidotetrahydrothiopyran-4-yl), 1,1-dioxidotetrahydrothiopyranyl (nhu 1,1-
dioxidotetrahydrothiopyran-4-yl), tetrahydrofuryl (nhu tetrahydrofuran-3-yl,
tetrahydrofuran-2-yl), oxetanyl (nhu oxetan-2-yl, oxetan-3-yl), pyrazolidinyl (nhu
pyrazolidin-1-yl, pyrazolidin-3-yl), pyrazolinyl (nhu pyrazolin-1-yl),
tetrahydropyrimidinyl (nhu tetrahydropyrimidin-1-yl), dihydrotriazolyl (nhu 2,3-dihydro-
1H-1,2,3-triazol-1-yl), tetrahydrotriazolyl (nhu 2,3,4,5-tetrahydro-1H-1,2,3-triazol-1-yl),
azepanyl (nhu 1-azepanyl, 2-azepanyl, 3-azepanyl, 4-azepanyl), dihydropyridyl (nhu
dihydropyridin-1-yl, dihydropyridin-2-yl, dihydropyridin-3-yl, dihydropyridin-4-yl),
tetrahydropyridyl (nhu 1,2,3 4-tetrahydropyridin-1-yl, 1,2,3,4-tetrahydropyridin-2-yl,
1,2,3,4-tetrahydropyridin-3-yl, 1,2,3,4-tetrahydropyridin-4-yl) va tuong tu.

Trong ban mé ta sang ché, cac vi du vé “nhém di vong khong thom ngung ty”
bao gdbm nhém di vong khong thom ngung tu ¢6 8 dén 12 canh, cu thé 13, nhém din xuét
tir vong ngung tu dan xut tir vong ngung tu trong d6 vong twong tmg véi nhém di vong
khong thom don vong c6 tir 3 dén 8 canh dugc ngung tu véi hydrocacbon thom Cg.y4;

nhém din xuét tir vong ngung tu trong d6 cac vong twong ting véi cac nhém di vong
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khong thom don vong c¢6 3 dén 8 canh dwgc ngung tu; nhém din xuét tir vong ngung tu
trong d6 vong tuong ing véi nhom di vong khong thom don vong ¢6 3 dén 8 canh dugc
ngung tu v4i vong tuong tmg véi nhém di vong thom don vong ¢6 5 dén 7 canh; va nhém
trong d6 nhém néu trén dugc bao hoa mot phan. Céc vi du vé nhém ndy bao gdbm
dihydroindolyl (nhu 2,3-dihydro-1H-indol-1-yl), dihydroisoindolyl (nhu 1,3-dihydro-2H-
isoindol-2-yl), dihydrobenzofuranyl (nhu 2,3-dihydro-1-benzofuran-5-yl),
tetrahydrobenzofuranyl (nhu 4,5,6,7-tetrahydro-1-benzofuran-3-yl),
dihydrobenzodioxinyl (nhu 2,3-dihydro-1,4-benzodioxin-2-yl), dihydrobenzodioxepinyl
(nhu 3,4-dihydro-2H-1,5-benzodioxepin-2-yl), chromenyl (nhw 4H-chromen-2-yl, 2H-
chromen-3-yl), dihydrochromenyl (nhu 3,4-dihydro-2H-chromen-2-yl), dihydroquinolyl
(nhu 1,2-dihydroquinolin-4-yl), tetrahydroquinolyl (nhu 1,2,3,4-tetrahydroquinolin-4-yl),
dihydroisoquinolyl (nhw 1,2-dihydroisoquinolin-4-yl), tetrahydroisoquinolyl (nhw 1,2,3,4-
tetrahydroisoquinolin-4-yl), dihydrophthalazinyl (nhu 1,4-dihydrophthalazin-4-yl) va
tuong tu.

Trong ban mo ta sang ché, cac vi du v& “nhém dj vong thom c6 5 hodc 6 canh”
bao gdm furyl (nhu 2-furyl, 3-furyl), thienyl (nhu 2-thienyl, 3-thienyl), pyridyl (nhu 2-
pyridyl, 3-pyridyl, 4-pyridyl), pyrimidinyl (nhu 2-pyrimidinyl, 4-pyrimidinyl, 5-
pyrimidinyl), pyridazinyl (nhw 3-pyridazinyl, 4-pyridazinyl), pyrazinyl (nhu 2-pyrazinyl),
pyrolyl (nhu 1-pyrolyl, 2-pyrolyl, 3-pyrolyl), imidazolyl (nhw 1-imidazolyl, 2-imidazolyl,
4-imidazolyl, 5-imidazolyl), pyrazolyl (nhu 1-pyrazolyl, 3-pyrazolyl, 4-pyrazolyl),
thiazolyl (nhu 2-thiazolyl, 4-thiazolyl, 5-thiazolyl), isothiazolyl (nhu 3-isothiazolyl, 4-
isothiazolyl, 5-isothiazolyl), oxazolyl (nhu 2-oxazolyl, 4-oxazolyl, 5-oxazolyl), isoxazolyl
(nhu 3-isoxazolyl, 4-isoxazolyl, S-isoxazolyl), oxadiazolyl (nhu 1,2,4-oxadiazol-5-yl,
1,3,4-oxadiazol-2-yl), thiadiazolyl (nhu 1,3,4-thiadiazol-2-yl), triazolyl (nhu 1,2,4-triazol-
1-yl, 1,2,4-triazol-3-yl, 1,2,3-triazol-1-yl, 1,2,3-triazol-2-yl, 1,2,3-tfiazol-4-yl), tetrazolyl
(nhu tetrazol-1-yl, tetrazol-5-yl), triazinyl (nhu 1,2,4-triazin-1-yl, 1,2,4-triazin-3-yl) va
tuong tu.

Trong ban mb ta sang ché, cac vi du vé& “nhdém di vong thom chira nito ¢6 5 hogc
6 canh” bao gﬁ‘)m nhém di vong thom chira nito cé 5 hodc 6 canh chira, & dang nguyén tir
cAu thanh vong khéc ngoai nguyén tir cacbon, it nhit mot nguyén t nito, va tily y chira 1
hodc 2 nguyén ti khac loai dugc chon tir nhém bao gdm nguyén tit oxy, nguyén tit luu
huynh va nguyén tr nito. Céc vi du vé& nhém nay bao gdm pyridyl (nhu 2-pyridyl, 3-
pyridyl, 4-pyridyl), pyrimidinyl (nhu 2-pyrimidinyl, 4-pyrimidinyl, 5-pyrimidinyl),
pyridazinyl (nhu 3-pyridazinyl, 4-pyridazinyl), pyrazinyl (nhw 2-pyrazinyl), pyrolyl (nhu
1-pyrolyl, 2-pyrolyl, 3-pyrolyl), imidazolyl (nhu 1-imidazolyl, 2-imidazolyl, 4-imidazolyl,
5-imidazolyl), pyrazolyl (nhu 1-pyrazolyl, 3-pyrazolyl, 4-pyrazolyl), thiazolyl (nhu 2-
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thiazolyl, 4-thiazolyl, 5-thiazolyl), isothiazolyl (nhw 3-isothiazolyl, 4-isothiazolyl, 5-
isothiazolyl), oxazolyl (nhu 2-oxazolyl, 4-oxazolyl, 5-oxazolyl), isoxazolyl (nhu 3-
isoxazolyl, 4-isoxazolyl, 5-isoxazolyl), oxadiazolyl (nhu 1,2,4-oxadiazol-5-yl, 1,3,4-
oxadiazol-2-yl1), thiadiazolyl (nhu 1,3,4-thiadiazol-2-yl), triazolyl (nhu 1,2,4-triazol-1-yl,
1,2,4-triazol-3-yl, 1,2,3-triazol-1-yl, 1,2,3-triazol-2-yl, 1,2,3-triazol-4-yl), tetrazolyl (nhu
tetrazol-1-yl, tetrazol-5-yl), triazinyl (nhu 1,2,4-triazin-1-yl, 1,2,4-triazin-3-yl) va tuwong
tu.

Trong badn mo ta sang ché, “hydrocacbon thom Cg.14” nghia 13, chéng han nhu,
benzen, naphtalen hodc tuong tu.

Trong ban mod ta sang ché, “vong thom c6 5 hodc 6 canh” nghia 13, ching han
nhu, benzen, di vong thom c6 5 hodc 6 canh hodc tuong tu.

Trong ban md ta sang ché, cac vi du v& “dj vong thom c6 5 hodc 6 canh” bao
gdm di vong thom don vong c6 5 hodc 6 canh chira, & dang nguyén tir céu thanh vong
khéc ngoai nguyén tir cacbon, 1 dén 4 nguyén tir khic loai duge chon tir nhém bao gbdm
nguyén tir oxy, nguyén ti luu huynh (ty y dugc oxy héa) va nguyén tir nito (thy y duge
oxy hoa). Céc vi du vé nhém nay bao gdm furan, thiophen, pyridin, pyrimidin, pyridazin,
pyrazin, pyrol, imidazol, pyrazol, thiazol, isothiazol, oxazol, isoxazol, oxadiazol,
thiadiazol, triazol, tetrazol, triazin va tuong tu.

Trong ban mo ta sang ché, cac vi du vé “di vong thom chira nito ¢6 5 hodc 6
canh” bao gém di vong thom chira nito c6 5 hoic 6 canh chtra, & dang nguyén tir ciu
thanh vong khac ngoai nguyén tir cacbon, it nhit mot nguyén tir nito, va tlly y chira 1
hodc 2 nguyén ti khac loai duge chon tir nhéom bao gdm nguyén it oxy, nguyén tir luu
huynh va nguyén tr nito. Cac vi du vé nhém nay bao gdm pyridin, pyrimidin, pyridazin,
pyrazin, pyrol, imidazol, pyrazol, thiazol, isothiazol, oxazol, isoxazol, oxadiazol,
thiadiazol, triazol, tetrazol, triazin va tuong tu.

MBOi ky hiéu ciia cong thire (I) dwoc giai thich dudi day.

Trong cdng thuc (1), R! 12 nhém C, alkyl tdy y duoc thé.

Trong cdng thirc (1), R%1a nguyén ti hydro hodc nhém C,.¢ alkyl tiry y duoc thé.

“Nhém C,. alkyl” ctia “nhém C alkyl tiy y dugc thé” cho R' hoze R? tity ¥ ¢6
1 dén 5 (t6t hon 1a 1 dén 3) phin tir thé & céc vi tri c6 thé thé. Cac vi du vé phan tir thé
bao gdm céc phén tir thé duge chon tir nhém phén tir thé A sau day. Néu s luong phén tir
thé 12 hai hodc nhidu hon thi cdc phan tr thé ¢6 thé 13 giéng hozic khac nhau.

Nhom phén tir thé A:
(1) nguyén tir halogen;
(2) nhém xyano;
(3) nhom nitro;
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(4) nhém hydroxy;
(5) nhém Cs ¢ xycloalkyl tiry ¥ duogc thé bing 1 dén 3 phan tir thé dugc chon tir nhém bao
gdm:

(a) nguyén tir halogen,

(b) nhém xyano

(¢) nhém C alkyl tiy ¥ duoc thé bang 1 dén 3 nguyén tir halogen, va

(d) nhém C.¢ alkoxy tiy ¥ duogc thé bang 1 dén 3 nguyén tir halogen;
(6) nhom Cg 14 aryl tiy ¥ dugc thé bang 1 dén 3 phan tir thé dwoc chon tir nhém bao gdm:

(a) nguyén tir halogen,

(b) nhém xyano,

(¢) nhém C,.¢ alkyl tiry y duge thé bang 1 dén 3 nguyén tir halogen, va

(d) nthém C6 alkoxy ity y dugc thé bang 1 dén 3 nguyén tir halogen;
(7) nhém C, alkoxy tiy y dugc thé bing 1 dén 3 phén tir thé dwoc chon tir nhém bao
gom:

(a) nguyén tir halogen,

(b) nhém xyano,

(¢) nhém Cs xycloalkyl tiy ¥ ¢6 1 d&én 3 nguyén tir halogen,

(d) nhém Cs.g xycloalkenyl tity y ¢6 1 dén 3 nguyén tir halogen,

(¢) nhém Cg.14 aryl thy y c6 1 dén 3 nguyén tir halogen, va

(f) nhém di vong thom don vong 5 hodc 6 canh;
(8) nhom C,¢ alkenyloxy (nhu vinyloxy, propenyloxy, butenyloxy, pentenyloxy,
hexenyloxy) tity ¥ ¢6 1 dén 3 nguyén tir halogen;
(9) nhém C, ¢ alkynyloxy (nhu etynyloxy, propynyloxy, butynyloxy, pentynyloxy,
hexynyloxy) tity y ¢6 1 d&én 3 nguyén tir halogen;
(10) nhom Cs g xycloalkyloxy (nhu xyclopropyloxy, xyclobutyloxy, xyclopentyloxy,
xyclohexyloxy) tity y ¢6 1 dén 3 nguyén tir halogen;
(11) nhém Cs g xycloalkenyloxy (nhu xyclopropenyloxy, xyclobutenyloxy,
xyclopentenyloxy, xyclohexenyloxy) tuy y ¢o 1 dén 3 nguyén tir halogen;
(12) nhém Cg14 aryloxy tiy ¥ ¢6 1 dén 3 nguyén tir halogen;
(13) nhém Cs.,4 aralkyloxy tity ¥ ¢6 1 dén 3 nguyén tir halogen;
(14) nhém cacbamoyl tity ¥ dugc thé mono- hoc di- bing (cac) phan tir thé dugc chon tir
nh6m bao gdm:

(a) nhom C, alkyl,

(b) nhém Cs 4 xycloalkyl,

(c) nhom Cq.14 aryl,

(d) nhém C, 4 alkoxy,
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(e) nhom di vong thom don vong c6 5 hodc 6 canh,

(f) nhém di vong thom ngung tu ¢6 8 dén 12 canh,

(g) nhoém dj vong khéng thom don vong ¢6 3 dén 8 canh, va

(h) nhém dj vong khéng thom ngung tu ¢6 8 dén 12 canh;
(15) nhém sulfamoyl tily y dugc thé mono- hodc di- bing (c4c) phan tir thé duoc chon tir
nhém bao gdm:

(a) nhém Cy4 alkyl,

(b) nhém C; ¢ xycloalkyl,

(c) nhom Cqy4 aryl,

(d) nhém Cy_4 alkoxy,

(e) nhém di vong thom don vong cé 5 hodc 6 canh,

(f) nhém di vong thom ngung tu c6 8 dén 12 canh,

(g) nhém di vong khong thom don vong c6 3 dén 8 canh, va

(h) nhém di vong khéng thom ngung tu c6 8 dén 12 canh;
(16) nhém formyl;
(17) nhém C,¢ alkyl-cacbonyl;
(18) nhém C, ¢ alkenyl-cacbonyl (nhu acryloyl, butenoyl, pentenoyl, hexenoyl,
heptenoyl);
(19) nhém C,¢ alkynyl-cacbonyl (nhwr propioloyl, propynylcacbonyl, butynylcacbonyl,
pentynylcacbonyl, hexynylcacbonyl);
(20) nhom Cs_g xycloalkyl-cacbonyl (nhu xyclopropylcacbonyl, xyclobutylcacbonyl,
xyclopentylcacbonyl, xyclohexylcacbonyl);
(21) nhom C;g xycloalkenyl-cacbonyl (nhu xyclopropenylcacbonyl,
xyclobutenylcacbonyl, xyclopentenylcacbonyl, xyclohexenylcacbonyl);
(22) nhém Cg_14 aryl-cacbonyl (nhu benzoyl, 1-naphtylcacbonyl, 2-naphtylcacbonyl);
(23) nh6ém Cj.g xycloalkyl-C,¢ alkyl-cacbonyl (nhu xyclopropylaxetyl, 3-
xyclopropylpropionyl, xyclobutylaxetyl, xyclopentylaxetyl, xyclohexylaxetyl,
xyclohexylpropionyl);
(24) nhom C;g xycloalkenyl-Cy alkyl-cacbonyl (nhu xyclopentenylaxetyl,
xyclohexenylaxetyl, 3-xyclohexenylpropionyl, 3-xyclohexenylpropionyl);
(25) nhém C;.4 aralkyl-cacbonyl (nhu phenylaxetyl, 3-phenylpropionyl);
(26) nhom heteroxyclylcacbonyl thom don vong c6 5 hodc 6 canh (nhu furylcacbonyl,
thienylcacbonyl, pyrolylcacbonyl, oxazolylcacbonyl, isooxazolylcacbonyl,
thiazolylcacbonyl, isothiazolylcacbonyl, imidazolylcacbonyl, pyridylcacbonyl,
pyrazolylcacbonyl);

(27) nhém heteroxyclylcacbonyl thom ngung tu ¢6 8 dén 12 canh (nhu
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benzofuranylcacbonyl, isobenzofuranylcacbonyl, benzothienylcacbonyl,
isobenzothienylcacbonyl, indolylcacbonyl, isoindolylcacbonyl, indazolylcacbonyl,
benzimidazolylcacbonyl, benzoxazolylcacbonyl);
(28) nhom heteroxyclylcacbonyl khong thom don vong ¢6 3 dén 8 canh (nhu
oxiranylcacbonyl, azetidinylcacbonyl, oxetanylcacbonyl, thietanylcacbonyl,
pyrolidinylcacbonyl, tetrahydrofurylcacbonyl, thioranylcacbonyl, piperidylcacbonyl);
(29) nhom heteroxyclylcacbonyl khong thom ngung tu c6 8 dén 12 canh (nhur
dihydrobenzofuranyl);
(30) nhém amino tity y duge thé mono- hodc di- bang (cac) phan tir thé dugc chon tir
nh6m bao gdém:

(a) nhém C,. alkyl tiy ¥ ¢6 1 dén 3 nguyén tir halogen,

(b) nhém C, alkyl-cacbonyl tiy ¥ ¢6 1 dén 3 nguyén tir halogen,

(c) nhom Cs ¢ xycloalkyl-cacbonyl,

(d) nhém Cg.y4 aryl-cacbonyl tiy ¥ ¢6 1 dén 3 nguyén tir halogen,

(e) nhom heteroxyclylcacbonyl thom don vong cd 5 hodc 6 canh,

(f) nhém heteroxyclylcacbonyl thom ngung tu c6 8 dén 12 canh,

(g) ¢6 3 dén 8 canh nhom heteroxyclylcacbonyl khéng thom don vong, va

(h) nhém heteroxyclylcacbonyl khéng thom ngung tu ¢6 8 dén 12 canh;
(31) nhém sulfanyl;
(32) nhém Cyg alkylsulfanyl (nhw metylsulfanyl, etylsulfanyl);
(33) nhém C, ¢ alkenylsulfanyl (nhu vinylsulfanyl, propenylsulfanyl);
(34) nhém C, 6 alkynylsulfanyl (nhu etynylsulfanyl, propynylsulfanyl);
(35) nhém Cs g xycloalkylsulfanyl (nhu xyclopropylsulfanyl, xyclobutylsulfanyl);
(36) nhém Cs g xycloalkenylsulfanyl (nhu xyclopropenylsulfanyl, xyclobutenylsulfanyl);
(37) nhom Cq.14 arylsulfanyl (nhu phenylsulfanyl);
(38) nhém Cs g xycloalkyl-C, ¢ alkylsulfanyl (nhu xyclopropylmetylsulfanyl);
(39) nhom Cs g xycloalkenyl-Cy_¢ alkylsulfanyl (nhu xyclopentenylmetylsulfanyl);
(40) nhom C¢ alkylsulfinyl (nhu metylsulfinyl, etylsulfinyl);
(41) nhém C,.6 alkenylsulfinyl (nhu vinylsulfinyl, propenylsulfinyl);
(42) nhém C,4 alkynylsulfinyl (nhu etynylsulfinyl, propynylsulfinyl);
(43) nhém Cs g xycloalkylsulfinyl (nhu xyclopropylsulfinyl, xyclobutylsulfinyl);
(44) nhom Cs g xycloalkenylsulfinyl (nhu xyclopropenylsulfinyl, xyclobutenylsulfinyl);
(45) nhém Cq.14 arylsulfinyl (nhu phenylsulfinyl);
(46) nhom Cs g xycloalkyl-C,_ alkylsulfinyl (nhu xyclopropylmetylsulfinyl);
(47) nhém Cs g xycloalkenyl-C.q alkylsulfinyl (nhu xyclopentenylmetylsulfinyl);

(48) nhom C¢ alkylsulfonyl (nhu metylsulfonyl, etylsulfonyl);
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(49) nhém C,4 alkenylsulfonyl (nhu vinylsulfonyl, propenylsulfonyl);
(50) nhom C,.¢ alkynylsulfonyl (nhu etynylsulfonyl, propynylsulfonyl);
(51) nhém Cs ¢ xycloalkylsulfonyl (nhu xyclopropylsulfonyl, xyclobutylsulfonyl);
(52) nhém Cs g xycloalkenylsulfonyl (nhu xyclopropenylsulfonyl, xyclobutenylsulfonyl);
(53) nhom Cg14 arylsulfonyl (nhu phenylsulfonyl);
(54) nhém Cs g xycloalkyl-C, ¢ alkylsulfonyl (nhu xyclopropylmetylsulfonyl);
(55) nhém Cs g xycloalkenyl-C; ¢ alkylsulfonyl (nhu xyclopentenylmetylsulfonyl);
(56) nhom Cg.14 aryl-Cy.¢ alkylsulfonyl (nhu benzylsulfonyl);
(57) nhém heteroxyclylsulfonyl thom don vong c6 5 hodc 6 canh (nhu furylsulfonyl,
thienylsulfonyl, pyridylsulfonyl);
(58) nhém heteroxyclylsulfonyl thom ngung tu ¢6 8 dén 12 canh (nhur
benzofuranylsulfonyl, isobenzofuranylsulfonyl);
(59) nhém heteroxyclylsulfonyl khong thom don vong c6 3 dén 8 canh (nhu
oxiranylsulfonyl, azetidinylsulfonyl);
(60) nh6ém heteroxyclylsulfonyl khong thom ngung tu c6 8 dén 12 canh (nhu
dihydrobenzofuranylsulfonyl);
(61) nhém di vong thom don vong ¢6 5 hodc 6 canh (nhu furyl, thienyl, pyrolyl, oxazolyl,
isoxazolyl, thiazolyl, isothiazolyl, imidazolyl, pyridyl, pyrazolyl, morpholinyl) tly y dugc
thé bing 1 dén 3 phén tir thé dwgc chon tir nhém bao gbm:

(a) nguyén tr halogen,

(b) nhém C,.4 alkyl tily ¥ duoc thé bing 1 dén 3 nguyén tir halogen, va

(¢) nhém C, alkoxy tily ¥ duoc thé bing 1 dén 3 nguyén tir halogen;
(62) nhom di vong thom ngung tu c6 8 dén 12 canh (nhur benzofuranyl, isobenzofuranyl,
benzothienyl, isobenzothienyl, indolyl, isoindolyl, indazolyl, benzimidazolyl,
benzoxazolyl) tiy ¥ dwoc thé bing 1 dén 3 phan tir thé dwgc chon tir nhém bao gom:

(a) nguyén tir halogen,

(b) nhém C, alkyl tily y duoc thé bang 1 dén 3 nguyén tir halogen, va

(¢) nhém C . alkoxy tily ¥ duoc thé bang 1 dén 3 nguyén tir halogen;
(63) nhém di vong khong thom don vong c¢6 3 dén 8 canh (nhu oxiranyl, azetidinyl,
oxetanyl, thietanyl, pyrolidinyl, tetrahydrofuryl, thiolanyl, piperidyl, piperazinyl,
dihydrooxadiazolyl, thiazolinyl) tuy y duoc thé bang 1 dén 3 phén tir thé duoc chon tir
nhém bao gom:

(a) nguyén tr halogen,

(b) nhém C,6 alkyl tity y duoc thé bang 1 dén 3 nguyén tir halogen,

(¢) nhém C, alkoxy tily ¥ dugc thé bang 1 dén 3 nguyén tir halogen, va

(d) nhém oxo;
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(64) nhém di vong khong thom ngung tu ¢6 8 dén 12 canh (nhu dihydrobenzofuranyl) tiy
¥ duoc thé bing 1 dén 3 phan tir thé duoc chon tir nhém bao gbm:

(a) nguyén tir halogen,

(b) nhém C,. alkyl tity ¥ duoc thé bang 1 dén 3 nguyén tir halogen,

(¢) nhém C,¢ alkoxy tity ¥ duoc thé bang 1 dén 3 nguyén tir halogen, va

(d) nhoém oxo; _
(65) nhoém heteroxyclyloxy thom don vong ¢6 5 hodc 6 canh (nhu furyloxy, thienyloxy,
pyrolyloxy, oxazolyloxy, isooxazolyloxy, thiazolyloxy, isothiazolyloxy, imidazolyloxy,
pyridyloxy, pyrazolyloxy);
(66) nhém heteroxyclyloxy thom ngung tu c¢6 8 dén 12 canh (nhw benzofuranyloxy,
isobenzofuranyloxy, benzothienyloxy, isobenzothienyloxy, indolyloxy, isoindolyloxy,
indazolyloxy, benzimidazolyloxy, benzoxazolyloxy);
(67) nhém heteroxyclyloxy khong thom don vong c6 3 dén 8 canh (nhu oxiranyloxy,
azetidinyloxy, oxetanyloxy, thietanyloxy, pyrolidinyloxy, tetrahydrofuryloxy,
thioranyloxy, piperidyloxy);
(68) nhom heteroxyclyloxy khong thom ngung tu c6 8 dén 12 canh (nhu
dihydrobenzofuranyloxy);
(69) nhém cacboxys;
(70) nhém Cy_¢ alkoxy-cacbonyl;
(71) nhém C,.6 alkenyloxy-cacbonyl (nhw vinyloxycacbonyl, propenyloxycacbonyl,
butenyloxycacbonyl, pentenyloxycacbonyl, hexenyloxycacbonyl);
(72) nhom C, ¢ alkynyloxy-cacbonyl (nhu etynyloxycacbonyl, propynyloxycacbonyl,
butynyloxycacbonyl, pentynyloxycacbonyl, hexynyloxycacbonyl);
(73) nhém Cs g xycloalkyloxy-cacbonyl (nhu xyclopropyloxycacbonyl,
xyclobutyloxycacbonyl, xyclopentyloxycacbonyl, xyclohexyloxycacbonyl);
(74) nhoém C; g xycloalkenyloxy-cacbonyl (nhu xyclopropenyloxycacbonyl,
xyclobutenyloxycacbonyl, xyclopentenyloxycacbonyl, xyclohexenyloxycacbonyl);
(75) nhém Cg.14 aryloxy-cacbonyl (nhu phenoxycacbonyl, 1-naphtyloxycacbonyl, 2-
naphtyloxycacbonyl);
(76) nhom Cs g xycloalkyl-C_¢ alkoxy-cacbonyl (nhu xyclopropylmetyloxycacbonyl,
xyclopropyletyloxycacbonyl, xyclobutylmetyloxycacbonyl,
xyclopentylmetyloxycacbonyl, xyclohexylmetyloxycacbonyl,
xyclohexyletyloxycacbonyl);
(77) nhém Cs g xycloalkenyl-C,.¢ alkoxy-cacbonyl (nhu xyclopentenylmetyloxycacbonyl,
xyclohexenylmetyloxycacbonyl, xyclohexenyletyloxycacbonyl,

xyclohexenylpropyloxycacbonyl);
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(78) nhém C,.14 aralkyloxy-cacbonyl (nhu benzyloxycacbonyl, phenetyloxycacbonyl);
(79) nhom mono-C, ¢ alkylthiocacbamoyl (nhu metylthiocacbamoyl, etylthiocacbamoyl,
propylthiocacbamoyl);

(80) nhém di-C,6 alkylthiocacbamoyl (nhu dimetylthiocacbamoyl, dietylthiocacbamoyl,
dipropylthiocacbamoyl);

(81) nhém Cy_4 alkyl-cacbonyloxy (nhu axetyloxy, propanoyloxy, butanoyloxy, 2-
metylpropanoyloxy);

(82) nh6m imino tity y duge thé bang nhém hydroxy; va

(83) nhom Cy_¢ alkylendioxy (nhu metylendioxy, etylendioxy).

Trong mdt phuong 4n wu tién, R' t&t hon 12 nhém Cy6 alkyl (tdt hon 12 nhém C .5
alkyl (nhu metyl, etyl, propyl, isopropyl)) tity ¥ duroc thé bang 1 dén 3 phan tir thé duoc
chon tir nhém bao gdm:

(1) nthém Cg.14 aryl (nhu phenyl) tily v dugc thé bang 1 dén 3 phan tir thé dugc chon
tir nh6m bao gdm:

(a) nguyén tr halogen (nhu nguyén tir flo),

(b) nhém xyano, va

(¢) nhém C¢ alkoxy (nhu metoxy) tiy y dugc thé bing 1 dén 3 nguyén tir

halogen (nhu nguyén tit flo),

(2) nhém di vong thom don vong c6 5 hodc 6 canh (nhu pyridyl), va
(3) nhém dj vong khong thom don vong c6 3 dén 8 canh (nhur thiazolinyl).

Theo phuong 4n wu tién khac, R' t5t hon 13 nhém C 6 alkyl (t8t hon 13 nhém C.3
alkyl (nhu metyl, etyl, propyl, isopropyl)) tiry y duoc thé bang 1 dén 3 phan tir thé dugc
chon tir nh6m bao gdm:

(1) nhém Cg.14 aryl (nhu phenyl) tily v duoc thé bing 1 dén 3 phan tir thé dugc chon
tir nhém bao gdm:

(a) nguyén tir halogen (nhu nguyén tit flo),

(b) nhém xyano, va

(c) nhém C, alkoxy (nhu metoxy) tiy ¥ dugc thé bing 1 dén 3 nguyén tir

halogen (nhu nguyén tir flo),

(2) nhém dj vong thom don vong ¢6 5 hodic 6 canh (nhw pyridyl) tiy ¥ dwoc thé bang
1 dén 3 phén tir thé dugc chon tir nhém bao gdm:

(a) nguyén tir halogen (nhu nguyén tr flo),

(b) nhém xyano, va

(¢) nhom Cy¢4 alkoxy (nhu metoxy) tuy y dugc thé bang 1 dén 3 nguyén tir

halogen (nhu nguyén tir flo), va

(3) nhém di vong khong thom don vong ¢6 3 dén 8 canh (nhu thiazolinyl) tiy y dugc
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thé bang 1 dén 3 phén tir thé duoc chon tir nhém bao gbm:
(a) nguyén tir halogen (nhu nguyén tr flo),
(b) nhém xyano, va
(c) nhém Ci4 alkoxy (nhu metoxy) tiy y duge thé bing 1 dén 3 nguyén tir
halogen (nhu nguyén tir flo).
R' t8t hon 13 nhém Cy4 alkyl (t6t hon 1 nhém C,3 alkyl (nhur metyl, etyl, propyl,
isopropyl)) tily ¥ dugc thé bing 1 dén 3 phén tir thé dwoc chon tir nhém bao gdm:
(1) nhém Cg 14 aryl (nhu phenyl) tiy v dugc thé bing 1 dén 3 phan tir thé dugc chon
tir nhém bao gom:
(a) nguyén tir halogen (nhu nguyén tir flo),
(b) nhém xyano, va
(¢) nhém C,4 alkoxy (nhu metoxy) tiy y dugc thé bang 1 dén 3 nguyén tir
- halogen (nhu nguyén tr flo),
(2) nhém di vong thom don vong ¢6 5 hodc 6 canh (nhu pyridyl), va
(3) nhém dj vong khong thom don vong c6 3 dén 8 canh (nhur thiazolinyl).
R? t6t hon 1a nguyén tir hydro hodc nhom C, alkyl (5t hon 14 nhém C,; alkyl
(nhu metyl)), t6t hon nita 1a nguyén tir hydro.
Trong cong thire (I), R® 14 nhém di vong thom c6 5 hodc 6 canh tiy ¥ dugc thé,
“nhom di vong thom 5 hodc 6 canh” cua“nhém di vong thom c6 5 hodc 6 canh
thy y duge thé” cho R® t6t hon 12 nhém di vong thom chira nito c6 5 hodc 6 canh (tdt hon

14 pyridyl, pyrimidinyl, pyridazinyl hoic oxazolyl), tot hon nita 1a nhém c6 cong thirc:

c’ \ & )
N
N

hoic

trong do
vong C! di vong thom chira nito ¢6 6 canh dugc thé tity y chira it nhit mot nguyén tir nito;
va
vong C? 12 di vong thom chira nito ¢6 5 canh chira it nhit mot nguyén ti nito,
(t6t hon 13 pyridyl, pyrimidinyl, pyridazinyl hoic oxazolyl).

“Nhém di vong thom 5 hodc 6 canh” ciia “nhém di vong thom 5 hodc 6 canh tuy
y duge thé” cho R® tity ¥ ¢6 1 dén 5 (t6t hon 13 tir 1 dén 3) céc phén tir thé & cac vi tri c6
thé thé. Cac vi du v& phan tir thé nay bao gdm cAc phan tir thé dugc chon tir nhém phan tir
thé B sau ddy. Néu sb luong cac phén tir thé 13 hai hozic nhiéu hon thi cac phén tir thé c6
thé 1a gidng hodc khac nhau.
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Nhém phén tir thé B:
(1) nhém phén tir thé A néu trén;
(2) nhém C alkyl tiy ¥ dugc thé bing 1 d&n 3 phan tir thé dugc chon tir nhém bao gbm:
(a) nguyén tir halogen,
(b) nhém xyano,
(c) nhém hydroxy,
(d) nhém Cs g xycloalkyl thy ¥ dugc thé bing 1 dén 3 phan tir thé dwoc chon tir nhom
bao gdm:
(i) nguyén tr halogen,
(ii) nhém xyano, va
(iii) nhém C alkyl tity y dugc thé bing 1 dén 3 nguyén tir halogen;
(¢) nhém Ce.14 aryl tity y duoc thé biang 1 dén 3 phén tr thé duge chon tir nhém bao
gbm:
(i) nguyén tir halogen,
(ii) nhom xyano, va
(iii) nhém Cy. alkyl tiy ¥ dwoc thé bing 1 dén 3 nguyén tir halogen,
(f) nhém C alkoxy tity v dugc thé bang 1 dén 3 nguyén tir halogen,
(g) nhém amino tity ¥ dwoc thé mono- hodc di- bang (cac) nhém Cy. alkyl,
(h) nhém di vong thom don vong cé 5 hodc 6 canh,
(i) nhém di vong thom ngung tu ¢6 8 dén 12 canh,
(j) nhém di vong khéng thom don vong c6 3 dén 8 canh,
(k) nhém dj vong khong thom ngung tu c6 8 dén 12 canh,
(1) nhém cacboxy, va
(m) nhém C,.¢ alkoxy-cacbonyl tiy ¥ dugc thé bang 1 dén 3 nguyén tir halogen;
(3) nhém Cy alkenyl tity ¥ duoc thé biang 1 dén 3 phan tir thé dugc chon tir nhém bao
gbm:
(a) nguyén tir halogen,
(b) nhém hydroxy,
(c) nhém Cy_¢ alkoxy,
(d) th6m amino tiy ¥ dwgc thé mono- hoic di- bing (cac) nhém Cyq alkyl,
(e) nhém cacboxy, va
(f) nhém C,_¢ alkoxy-cacbonyl;
(4) nhém Co.14 aralkyl tity v dwoc thé bang 1 dén 3 phén tir thé duge chon tir nhém bao
gOm:
(a) nguyén tir halogen,
(b) nhém hydroxy,
-25-



20344

(c) nhom Cy4 alkoxy, va
(d) nhém C alkyl tiy y duge thé bing 1 d&én 3 nguyén tir halogen; va
(5) nhém oxo.
Trong mot phuong 4n wu tién, R? t6t hon 1 nhém di vong thom ¢6 5 hoic 6 canh
(tbt hon 13 pyridyl, pyrimidinyl, pyridazinyl hosic oxazolyl) tlly ¥ dugc thé bang 1 dén 3
nguyén tr halogen (nhu nguyén tir flo).
Theo phuong &n wu tién khéc, R? t6t hon 12 nhém di vong thom chira nito ¢6 5
hoic 6 canh tity y duge thé (t5t hon 14 pyridyl, pyrimidinyl, pyridazinyl hogic oxazolyl).
R? tt hon 12 nhém di vong thom chtra nito ¢6 5 hodc 6 canh (tét hon 1a pyridyl,
pyrimidinyl, pyridazinyl hodc oxazolyl) tuy y dugc thé bang 1 d&én 3 nguyén tir halogen
(nhu nguyén tir flo).

R? t6t hon nita 1a nhém c6 cong thire:

trong do
vong C' 13 dj vong thom chira nito ¢6 6 canh tly ¥ duge thé chira it nhat mot nguyén tir
nito; va
vong C? 1a di vong thom chira nito ¢6 5 canh tlly ¥ dugc thé chira it nhét mot nguyén tir
nito, .
(t6t hon 13 pyridyl, pyrimidinyl, pyridazinyl hoic oxazolyl),
mdi trong s6 d6 tity y dugc thé bang 1 dén 3 nguyén tir halogen (nhu nguyén ti flo).

Trong cong thirc (I), vong A 13 vong piperidin tiy y dugc thé thém (vong
piperidin dugc tiy y lién két ciu).

“Vong piperidin” cta “vong piperidin tuy y dugc thé thém” cho vong A dugc tity
y lién két cau. Céac vi du v& vong piperidin dugc lién két ciu bao gdm oxa-9-
azabixyclo[3.3.1]nonan va twong tu.

“Vong piperidin” cla “vong piperidin tly y dugc thé thém” cho vong A tlty ¥ ¢6,
ngoai R!, R%-0- va -C(=0)-vong B, 1 dén 4 (t6t hon 1a 1 dén 3) cc phan tir thé & cac vi
trf c6 thé thé. Cac vi du v& phan tir thé bao gdm céc phan tir thé dwoc chon tir nhém phén
tir thé B néu trén. Néu sb lwong cac phin tir thé 13 hai hodc nhiéu hon thi cac phan tir thé
¢6 thé 1a giéng hoic khac nhau.

Vong A tét hon 13 vong piperidin khong c6 phén tr thé ndo khéc ngoai R', R*-0-
va -C(=0)-vong B, hodc vong oxa-9-azabixyclo[3.3.1]nonan khoéng c6 phan tir thé nao
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khac ngoai R, R%-0- va -C(=0)-vong B.

Vong A tét hon 1a vong piperidin khong c6 phén tir thé nao khac ngoai R', R*-O-
va -C(=0)-vong B .

Trong cong thirc (I), vong B 1a vong thom ¢ 5 hodc 6 canh tiy y dugc thé thém
(X va'Y doc 14p la nguyén tir cacbon hodc nguyén tir nito).

Trong mot phuong an wu tién, “vong thom cé 5 hogc 6 canh” cta “vong thom co6
5 hodc 6 canh tiy y duoc thé thém” cho vong B tét hon 1a benzen, thiazol, isoxazol,
pyrazol, pyridin hodc pyrazin (X va 'Y dc 1ap la nguyén tir cacbon hodc nguyén tr nito),
tot hon la:

@Q?M
OO

Theo phuong an wu tién khéc, “vong thom c6 5 hodc 6 canh” ctia “vong thom c6
5 hoic 6 canh tily y dugc thé thém” cho vong B t6t hon 14 vong thom 6 canh (X va Y doc
14p 1a nguyén tr cacbon hodc nguyén tir nito), t6t hon 12 benzen, pyridin hodc pyrazin.

“Vong thom c6 5 hogc 6 canh” ciia “vong thom ¢6 5 hodc 6 canh tuy y dugc thé
thém” cho vong B tly y ¢6, ngodi R® va -C(=0)-vong A, 1 dén 4 (t6t hon 13 1 dén 3) céc
phn tir thé & cac vi tri c6 thé thé. Céac vi du v& phén tir thé bao gdm céc phén tir thé dugc
chon tir nhém phén tir thé B néu trén. Néu s6 lwong cac phén tir thé 13 hai hodc nhiéu hon
thi cac phén tir thé co thé 13 gidng hoic khac nhau.

Trong mdt phuong én wu tién, vong B t6t hon 14 vong thom ¢6 5 hodc 6 canh (t6t
hon 1a benzen, thiazol, isoxazol, pyrazol, pyridin hodc pyrazin) (X va Y doc lap la nguyén
tir cacbon hodc nguyén tr nito), ma ngoai R® va -C(=0)-vong A, tiy y duoc thé bang 1
dén 3 phén tr thé dugc chon tir nhém bao gbm:

(1) nguyén tt halogen (nhu nguyén tir flo, nguyén tir clo),
(2) nhém C, alkyl (nhu metyl, tert-butyl) tiy y dugc thé bang 1 dén 3 nguyén tir
halogen (nhu nguyén tir flo),
(3) nhom Cy¢ alkoxy (nhu metoxy), va
(4) nhém C¢ alkylendioxy (nhu metylendioxy),
tdt hon 14 benzen, thiazol, isoxazol, pyrazol, pyridin hodc pyrazin (X va Y doc 1ap 1a
nguyén tir cacbon ho#c nguyén tir nito), mdi trong s& d6 ma, ngoai R’ va -C(=0)-vong A,

thy y duge thé bing 1 dén 3 phin tir thé duoc chon tir nhém bao gbm:
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(1) nguyén tir halogen (nhu nguyén tir flo, nguyén tir clo),
(2) nhém Cy4 alkyl (nhu metyl, tert-butyl) tuy y dugc thé bang 1 dén 3 nguyén tir
halogen (nhu nguyén tir flo),
(3) nhém C,¢ alkoxy (nhu metoxy), va
(4) nhom Cy¢ alkylendioxy (nhu metylendioxy),
t6t hon nita 1a:

OOO0
IsisSsiet WS

mdi trong s6 do6, ngoai R® va -C(=0)-vong A, tity ¥ dugc thé bang 1 dén 3 phan tir thé
dugc chon tir nhom bao gbém:
(1) nguyén tir halogen (nhu nguyén tir flo, nguyén tr clo),
(2) nhém Ci alkyl (nhu metyl, tert-butyl) tily ¥ dugc thé bing 1 dén 3 nguyén tir
halogen (nhu nguyén tit flo),
(3) nhom C, alkoxy (nhu metoxy), va
(4) nhom Cy4 alkylendioxy (nhu metylendioxy).

Theo phuong 4n uu tién khac, vong B tt hon 13 vong thom 6 canh (X va Y doc
14p 1a nguyén tr cacbon hodc nguyén tit nito, t6t hon 13 benzen, pyridin hodc pyrazin), ma,
ngoai R? va -C(=0)-vong A, tly y dugc thé bang 1 dén 3 phén tir thé dugc chon tir nhém
bao gbdm:

(1) nguyén tir halogen (nhu nguyén tir flo, nguyén tir clo),

(2) nhém C alkyl (nhu metyl, tert-butyl) tily ¥ dugc thé bang 1 dén 3 nguyén tir
halogen (nhu nguyén ti flo),

(3) nhom C,¢ alkoxy (nhu metoxy), va

(4) nhom C,¢ alkylendioxy (nhu metylendioxy).

Céc vi du ru tién cta hop chit c6 cong thire (I) bao gdm cac hop chét sau day.

[Hop chit A]
Hop chét c6 cong thirc (I) trong d6
R' 12 nhém Cy.¢ alkyl (t5t hon 12 nhém C,3 alkyl (nhur metyl, etyl, propyl, isopropyl)) tity
y duoc thé bang 1 d&én 3 phan tir thé dugc chon tir nhém bao gbm:
(1) nhém Cg.y4 aryl (nhu phenyl) tiy v duge thé bang 1 dén 3 phén tir thé dugc chon
tir nhém bao gdm:
-28-



20344

(a) nguyén tr halogen (nhu nguyén tir flo),
(b) nhém xyano, va
(¢) nhém C,¢ alkoxy (nhu metoxy) tiy ¥ duoc thé bang 1 dén 3 nguyén tir
halogen (nhu nguyén tir flo),
(2) nhém di vong thom don vong 5 hodc 6 canh (nhu pyridyl), va
(3) nhém di vong khéng thom don vong c¢6 3 dén 8 canh (nhur thiazolinyl);
R? 1a nguyén tir hydro hodc nhém C, alkyl (t6t hon 13 nhém C3 alkyl (nhu metyl));
R® 14 nhém di vong thom c6 5 hodc 6 canh (5t hon 14 pyridyl, pyrimidinyl, pyridazinyl
hodc oxazolyl) tiy y dugc thé bing 1 dén 3 nguyén ti halogen (nhu nguyén ti flo);
vong A 12 vong piperidin khong ¢6 phén tir thé nao khac ngoai R!, R%-0- va -C(=0)-vong
B; va
vong B 1a vong thom c6 5 hodc 6 canh (tdt hon 13 benzen, thiazol, isoxazol, pyrazol,
pyridin hodc pyrazin) (X va Y doc 1dp la nguyén tir cacbon hodc nguyén tir nito), ma
ngodi R® va -C(=0)-vong A, tity ¥ dugc thé bang 1 dén 3 phén tir thé duge chon tir nhém
bao gbm:
(1) nguyén tir halogen (nhu nguyén tir flo, nguyén tir clo),
(2) nhém C alkyl (nhu metyl, tert-butyl) tily ¥ dugc thé bing 1 dén 3 nguyén tir
halogen (nhu nguyén tir flo),
(3) nhém C,¢ alkoxy (nhu metoxy), va
(4) nhom C,4 alkylendioxy (nhu metylendioxy),
hodc mubi cia né.
[Hop chit B1]
Hop chét c6 cong thire (I) trong d6
R' 14 nhém C, alkyl (t6t hon 1a nhém C,; alkyl (nhu metyl, etyl, propyl, isopropyl)) tly
y dugc thé bang 1 dén 3 phan tir thé dugc chon tir nhém bao gbm:
(1) nhém Cgy4 aryl (nhu phenyl) tuy y duge thé bang 1 dén 3 phan tir thé dwoc chon
tir nhém bao gdm:
(a) nguyén tr halogen (nhu nguyén tir flo),
(b) nhém xyano, va
(¢) nhém Cp alkoxy (nhu metoxy) tiy y duoc thé bang 1 dén 3 nguyén tir
halogen (nhu nguyén tir flo),
(2) nhom dj vong thom don vong c6 5 hodc 6 canh (nhu pyridyl), va
(3) nhom di vong khong thom don vong c6 3 dén 8 canh (nhur thiazolinyl);
R? 1a nguyén tir hydro hogic nhém Ci. alkyl (t6t hon 13 nhém C; alkyl (nhw metyl)) (tt
hon 1a nguyén tir hydro);
R’ 1a nhom di vong thom chira nito ¢6 5 hodc 6 canh (t6t hon 1a pyridyl, pyrimidinyl,
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pyridazinyl hodic oxazolyl) tily ¥ dugc thé bang 1 dén 3 nguyén tir halogen (nhu nguyén
t flo);
vong A 1a vong piperidin khong c6 phén tir thé nao khac ngoai R!, R%-0- va -C(=0)-vong
B;va
vong B 1a benzen, thiazol, isoxazol, pyrazol, pyridin hodc pyrazin (X va Y doc 1ép 1a
nguyén tir cacbon hodc nguyén tir nito), mdi trong sd d6, ngoai R’ va -C(=0)-vong A, tity
¥ dugc thé bang 1 dn 3 phan tir thé dugc chon tir nhém bao gom:
(1) nguyén tir halogen (nhu nguyén tir flo, nguyén tir clo),
(2) nhém C, alkyl (nhu metyl, tert-butyl) tiy y dugc thé bang 1 dén 3 nguyén tix
halogen (nhu nguyén tir flo),
(3) nhém C, 4 alkoxy (nhu metoxy), va
(4) nhom Cy ¢ alkylendioxy (nhu metylendioxy),
hozic mubi ctia né.
[Hop chit B2]
Hop chét ¢6 cong thirc (I) trong d6
R! 12 nhém C, alkyl (t5t hon 13 nhém C,; alkyl (nhu metyl, etyl, propyl, isopropyl)) tity
¥ duoc thé bang 1 dén 3 phan tir thé dugc chon tir nhém bao gdm:
(1) nhdém Cg.y4 aryl (nhu phenyl) tuy y dugc thé bang 1 dén 3 phin tir thé duoc chon
tir nhém bao gdm:
(a) nguyén it halogen (nhu nguyén tir flo),
(b) nhém xyano, va
(¢) nhém C,¢ alkoxy (nhu metoxy) ty ¥ dugc thé bing 1 dén 3 nguyén ti
halogen (nhu nguyén tit flo),
(2) nhém dj vong thom don vong ¢6 5 hodc 6 canh (nhu pyridyl), va
(3) nhém dj vong khong thom don vong c6 3 dén 8 canh (nhu thiazolinyl);
R? 13 nguyén t&r hydro hodc nhém C. alkyl (t6t hon 1a nhém C,.; alkyl (nhu metyl)) (tét
hon 14 nguyén tir hydro);
R? 13 nhém dj vong thom chira nito ¢6 5 hodc 6 canh (t6t hon 1a pyridyl, pyrimidinyl,
pyridazinyl hodc oxazolyl) tuy y dugc thé bing 1 dén 3 nguyén tir halogen (nhur nguyén
ti flo);
vong A 13 vong piperidin khong c6 phén tir thé nao khéc ngoai R!, R%-O- vi -C(=0)-vong
B; va
vong B 1a vong thom c6 6 canh (X va Y dc 1ap 1a nguyén tir cacbon hodc nguyén tir nito,
t6t hon 12 benzen, pyridin hodc pyrazin), ma ngoai R? va -C(=0)-vong A, tity ¥ dugc thé
bing 1 dén 3 phan tir thé dugc chon tir nhém bao gdm:
(1) nguyén tir halogen (nhu nguyén tir flo, nguyén tir clo),
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(2) nhém C,. alkyl (nhu metyl, tert-butyl) tity y duoc thé bang 1 dén 3 nguyén tir
halogen (nhu nguyén tir flo),
(3) nhom Cy_¢ alkoxy (nhu metoxy), va
(4) nhém Cy¢ alkylendioxy (nhu metylendioxy),
hodic mudi cia nod.
[Hop chit C]
Hop chét c6 cong thire (I) trong d6
R' 14 nhém C,. alkyl (t6t hon 1a nhém C,; alkyl (nhu metyl, etyl, propyl, isopropyl)) tiy
y duoc thé bang 1 dén 3 phan tir thé dugc chon tir nhém bao gdm:
(1) nhém Cg.14 aryl (nhu phenyl) tiy v dugc thé bang 1 dén 3 phén tir thé dugc chon
tir nhém bao gdm:
(a) nguyén tir halogen (nhu nguyén tir flo),
(b) nhém xyano, va
(c) nhém C,¢ alkoxy (nhu metoxy) tiy y duoc thé bang 1 dén 3 nguyén tir
halogen (nhu nguyén tr flo),
(2) nhém di vong thom don vong ¢d 5 hodc 6 canh (nhu pyridyl), va
(3) nhém di vong khong thom don vong c6 3 dén 8 canh (nhu thiazolinyl);
R? 14 nguyén ttr hydro hoic nhém C . alkyl (tbt hon 13 nhém C,3 alkyl (nhu metyl)) (t6t
hon 1& nguyén tir hydro);
R? 14 nhém c¢6 cong thirc:

hoic

trong do

vong C' 1a di vong thom chira nito ¢6 6 canh tity y dugc thé chira it nhit mot nguyén tir
nito; va

vong C? 14 di vong thom chira nito ¢6 5 canh tty ¥ dugc thé chtra it nhit mdt nguyén tir
nito,

(tdt hon 13 pyridyl, pyrimidinyl, pyridazinyl hoc oxazolyl), mdi trong s6 d6 tiy y dugc
thé bang 1 dén 3 nguyén tir halogen (nhu nguyén tit flo);

vong A 13 vong piperidin khong ¢6 phin tir thé nao khac ngoai R', R%-0- va -C(=0)-vong
B; va

vong B 1a
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OO0
FEISG

‘ >

mdi trong s6 d6 ma ngoai R? va -C(=0)-vong A, tlly y duge thé bang 1 dén 3 phan tir thé
duoc chon tir nhém bao gdm:
(1) nguyén tir halogen (nhu nguyén tir flo, nguyén tir clo),
(2) nhém C,¢ alkyl (nhu metyl, tert-butyl) tily ¥ dugc thé bang 1 dén 3 nguyén tir
halogen (nhu nguyén tir flo),
(3) nhém Cy¢4 alkoxy (nhu metoxy), va
(4) nhom C, ¢ alkylendioxy (nhu metylendioxy),
hodc mudi cta no.
[Hop chét D1]
Hop chét c6 cong thire (I) trong d6
R! 12 nhém C, alkyl (tdt hon 14 nhém C,3 alkyl (nhu metyl, etyl, propyl, isopropyl)) tiy
¥ duoc thé bang 1 dén 3 phan tir thé dugc chon tir nhém bao gbm:
(1) nhém Cg.14 aryl (nhu phenyl) tity v dugc thé bing 1 dén 3 phén tir thé dugc chon
tir nthém bao gdm:
(a) nguyén tir halogen (nhu nguyén tir flo),
(b) nhém xyano, va
(¢) nhém Cy4 alkoxy (nhu metoxy) tuy y dugc thé bang 1 dén 3 nguyén tir
halogen (nhu nguyén ttr flo),
(2) nhém di vong thom don vong c6 5 hodc 6 canh (nhu pyridyl) tily ¥ dugc thé bing
1 dén 3 phén tr thé dugc chon tir nhém bao gdm:
(a) nguyén tir halogen (nhu nguyén tir flo),
(b) nhém xyano, va
(¢) nhom C,4 alkoxy (nhu metoxy) tiy y dugc thé bang 1 dén 3 nguyén tir
halogen (nhu nguyén ttr flo), va
(3) nhom di vong khdng thom don vong ¢6 3 dén 8 canh (nhu thiazolinyl) tity y duoc
thé bang 1 dén 3 phén tir thé dugc chon tir nhém bao gbm:
(a) nguyén tir halogen (nhu nguyén tir flo),
(b) nhém xyano, va
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(c) nhém C,, alkoxy (nhu metoxy) tiy v dugc thé bang 1 dén 3 nguyén tir
halogen (nhu nguyén tr flo);
R? 12 nguyén tir hydro hodc nhém C alkyl (t6t hon 14 nhém C,; alkyl (nhw metyl)) (t5t
hon 1a nguyén tit hydro);
R? 14 nhém di vong thom chira nito ¢6 5 hodic 6 canh (t5t hon 14 pyridyl, pyrimidinyl,
pyridazinyl hodc oxazolyl) tily ¥ duge thé bang 1 dén 3 nguyén tir halogen (nhu nguyén
t flo);
vong A 13 vong piperidin khong c6 phan tir thé nao khéc ngoai R!, R-0- va -C(=0)-vong
B, hodic vong oxa-9-azabixyclo[3.3.1]nonan khong c6 phin tir thé nao khic ngoai R, R™-
O- va -C(=0)-vong B; va
vong B 1a vong thom c¢6 5 hodc 6 canh (tét hon 1a benzen, thiazol, isoxazol, pyrazol,
pyridin hodc pyrazin) (X va Y ddc lap 1a nguyén t cacbon hodc nguyén tir nito), ma
ngoai R? va -C(=0)-vong A, tity y duge thé bing 1 dén 3 phan tir thé duoc chon tir nhém
bao gdm:
(1) nguyén tir halogen (nhu nguyén tir flo, nguyén tir clo),
(2) nhém C alkyl (nhu metyl, tert-butyl) tiy y dugc thé bang 1 dén 3 nguyén tir
halogen (nhu nguyén tir flo),
(3) nhom C,¢4 alkoxy (nhu metoxy), va
(4) nhém Cy6 alkylendioxy (nhu metylendioxy),
hodic mubi cia no.
[Hop chét D2]
Hop chit c6 cong thire (I) trong d6:
R' 1a nhém C,6 alkyl (t5t hon 12 nhém C,.; alkyl (nhw metyl, etyl, propyl, isopropyl)) tity
y dugc thé bang 1 dén 3 phan tir thé dugc chon tir nhém bao gbm:
(1) nthém Cg.14 aryl (nhu phenyl) tiy ¥ dugc thé bang 1 dén 3 phan tir thé dugc chon
tir nhém bao gdm:
(a) nguyén tir halogen (nhu nguyén tir flo),
(b) nhém xyano, va
(¢) nhém C, alkoxy (nhw metoxy) tiy y duwoc thé bang 1 dén 3 nguyén tir
halogen (nhu nguyén tit flo),
(2) nhém di vong thom don vong c6 5 hodc 6 canh (nhu pyridyl), va
(3) nhém di vong khéng thom don vong c¢6 3 dén 8 canh (nhur thiazolinyl);
R? 12 nguyén tir hydro hodc nhém C, alkyl (t6t hon 12 nhém C,3 alkyl (nhu metyl)) (tét
hon 1a nguyén tr hydro);
R® 1a nhém di vong thom chira nito ¢6 5 hodc 6 canh (tdt hon 13 pyridyl, pyrimidinyl,
pyridazinyl ho#c oxazolyl) tiy y dugc thé bang 1 d&n 3 nguyén tir halogen (nhu nguyén
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ti flo);
vong A 1a vong piperidin khong ¢6 phin tir thé nao khac ngoai R', R%-0- va -C(=0)-vong
B;va
vong B 1a vong thom c6 5 hodc 6 canh (t6t hon 13 benzen, thiazol, isoxazol, pyrazol,
pyridin hodc pyrazin) (X va Y doc lap 1a nguyén tr cacbon hodc nguyén tr nito), ma
ngoai R? va -C(=0)-vong A, tiy ¥ dugc thé bing 1 dén 3 phan tir thé dugc chon tir nhém
bao gdm:
(1) nguyén tir halogen (nhu nguyén tir flo, nguyén ti clo),
(2) nhém C. alkyl (nhu metyl, tert-butyl) tity y duoc thé bang 1 dén 3 nguyén tir
halogen (nhu nguyén ti¥ flo),
(3) nhom C,¢4 alkoxy (nhu metoxy) va
(4) nhdm C, alkylendioxy (nhu metylendioxy),
hodc mubi cua né.
[Hop chét E1]
Hop chét c6 cong thire (I) trong do:
R' 13 nhém Cy.¢ alkyl (t5t hon 14 nhém C3 alkyl (nhur metyl, etyl, propyl, isopropyl)) tity
v duoc thé bang 1 dén 3 phin tir thé dwoc chon tir nhém bao gbm:
(1) nhém C.y4 aryl (nhu phenyl) tiy v dugc thé bang 1 dén 3 phan tir thé dugc chon
tir nhém bao gdm:
(a) nguyén tir halogen (nhu nguyén tr flo),
(b) nhém xyano, va
(c) nhém C, alkoxy (nhu metoxy) tiy v duoc thé bang 1 dén 3 nguyén tir
halogen (nhu nguyén tir flo),
(2) nhém di vong thom don vong c6 5 hodic 6 canh (nhu pyridyl) tiy ¥ dwgc thé bing
1 dén3 phén tir thé duge chon tir nhém bao gém:
(a) nguyén tir halogen (nhu nguyén tir flo),
(b) nhém xyano, va
(c) nhém C, alkoxy (nhu metoxy) thy v duoc thé bing 1 dén 3 nguyén tir
halogen (nhu nguyén tr flo), va
(3) nhém dj vong khong thom don vong ¢6 3 dén 8 canh (nhu thiazolinyl) tiy y dwoc
thé bang 1 dén 3 phén tir thé duoc chon tir nhém bao gdm:
(a) nguyén tir halogen (nhu nguyén tir flo),
(b) nhém xyano, va
(¢) nhém Cp alkoxy (nhu metoxy) tiy y dugc thé bang 1 d&én 3 nguyén tir
halogen (nhu nguyén tir flo);
R? 14 nguyén tir hydro hodc nhém C 4 alkyl (tdt hon 13 nhém C,_; alkyl (nhw metyl)) (tt
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hon 1a nguyén ti hydro);
R’ 12 nhém dj vong thom chira nito ¢6 5 hoidic 6 canh (tdt hon 13 pyridyl, pyrimidinyl,
pyridazinyl hodc oxazolyl) tily y dugc thé biang 1 dén 3 nguyén tir halogen (nhu nguyén
ti flo);
vong A 1 vong piperidin khong c6 phan tir thé ndo khac ngoai R', R%-0- va -C(=0)-vong
B, hoic vong oxa-9-azabixyclo[3.3.1]nonan khong c6 phan tir thé nao khac ngoai R', R*-
O- va -C(=0)-vong B; va
vong B 1a benzen, thiazol, isoxazol, pyrazol, pyridin hodc pyrazin (X va Y ddc 1dp la
nguyén tir cacbon hodic nguyén tir nito), mdi trong sé d6, ngoai R va -C(=0)-vong A, tiy
y dugce thé bing 1 dén 3 phan tir thé duoc chon tir nhém bao gdm:
(1) nguyén tir halogen (nhu nguyén tir flo, nguyén ti clo),
(2) nhém C,.¢ alkyl (nhu metyl, tert-butyl) tily y dugc thé bang 1 dén 3 nguyén tir
halogen (nhu nguyén ti flo),
(3) nhom C,¢ alkoxy (nhu metoxy), va
(4) nhom Cy¢ alkylendioxy (nhu metylendioxy),
hodic mubi cta no.
[Hop chét E2]
Hop chét ¢6 cong thire (I) trong do:
R! 12 nhém C; alkyl (t6t hon 13 nhém C3 alkyl (nhw metyl, etyl, propyl, isopropyl)) tity
¥ duoc thé bing 1 dén 3 phin tir thé dwoc chon tir nhém bao gdm:
(1) nhém C.y4 aryl (nhu phenyl) tity ¥ dugc thé bang 1 dén 3 phan tir thé duoc chon
tir nhém bao gom:
(a) nguyén tir halogen (nhu nguyén tir flo),
(b) nhém xyano, va
(c) nhém Cy4 alkoxy (nhu metoxy) tuy y dugc thé bang 1 dén 3 nguyén tir
halogen (nhu nguyén tir flo),
(2) nhém di vong thom don vong ¢6 5 hodc 6 canh (nhu pyridyl), va
(3) nhém dj vong khéng thom don vong c6 3 dén 8 canh (nhur thiazolinyl);
R? 14 nguyén t&r hydro hodc nhém C, alkyl (t5t hon 14 nhém C,5 alkyl (nhw metyl)) (t6t
hon 14 nguyén tir hydro);
R’ 12 nhém dj vong thom chira nito ¢6 5 hodic 6 canh (t6t hon 13 pyridyl, pyrimidinyl,
pyridazinyl hoéc oxazolyl) tuy y dugc thé bang 1 dén 3 nguyén tir halogen (nhu nguyén
t flo);
vong A 1a vong piperidin khong c6 phin tir thé nao khac ngoai R, R%-0- va -C(=0)-vong
B;va
vong B 1a benzen, thiazol, isoxazol, pyrazol, pyridin hodc pyrazin (X va Y doc lap la
-35-



20344

nguyén tir cacbon hodc nguyén tit nito), mdi trong sb do, ngoai R® va -C(=0)-vong A, tiy
y duge thé bang 1 dén 3 phan tir thé dwoc chon tir nhém bao gém:
(1) nguyén tir halogen (nhu a nguyén tir flo, nguyén tir clo),
(2) nhém C, alkyl (nhu metyl, tert-butyl) ty y dugc thé bing 1 dén 3 nguyén ti
halogen (nhu nguyén tir flo),
(3) nhém C,¢ alkoxy (nhu metoxy), va
(4) nhém C6 alkylendioxy (nhu metylendioxy),
hogic mudi ctia nod.
[Hop chét E3]
Hop chét ¢6 cong thirc (I) trong d6:
R! 14 nhém C, alkyl (6t hon 1a nhém C,5 alkyl (nhu metyl, etyl, propyl, isopropyl)) tiy
¥ duoc thé bang 1 dén 3 phén tir thé dugc chon tir nhém bao gom:
(1) nhom Cg_y4 aryl (nhu phenyl) tuy y duge thé bang 1 dén 3 phén tir thé dwoc chon
tir nhém bao gdm:
(a) nguyén tir halogen (nhu nguyén tir flo),
(b) nhém xyano, va
(¢) nhom Ci¢ alkoxy (nhu metoxy) tiy y dugc thé bang 1 dn 3 nguyén tir
halogen (nhu nguyén tir flo),
(2) nhom di vong thom don vong c¢6 5 hodc 6 canh (nhu pyridyl), va
(3) nhém di vong khong thom don vong ¢6 3 dén 8 canh (nhur thiazolinyl);
R? 14 nguyén tir hydro hozic nhém C 4 alkyl (t6t hon 12 nhém C,; alkyl (nhu metyl)) (tot
hon 1a nguyén tt hydro);
R? 14 nhém di vong thom chira nito ¢6 5 hogc 6 canh (t6t hon 1a pyridyl, pyrimidinyl,
pyridazinyl hodc oxazolyl) tuy y dugc thé bang 1 dén 3 nguyén tir halogen (nhw nguyén
ti flo);
vong A 1a vong piperidin khong c6 phan tix thé nao khac ngoai R!, R%-0- vi -C(=0)-vong
B;va

vong B 1a

Q210
GO0 . L

mdi trong s6 do6, ngoai R® va -C(=0)-vong A, tiy ¥ dugc thé bang 1 dén 3 phan tir thé
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duqcchonnhnhénlbaogénu
(1) nguyén it halogen (nhu nguyén tit flo, nguyén tr clo),
(2) nhom C;4 alkyl (nhu metyl, tert-butyl) tuy y dugc thé bang 1 dén 3 nguyén tir
halogen (nhu nguyén ttr flo),
(3) nhom Cy_6 alkoxy (nhu metoxy), va
(4) nhém Cy¢4 alkylendioxy (nhu metylendioxy),
hodc mudi ctia no.
[Hop chit F1]
Hop chét c6 cong thire (I) trong do:
R! 12 nhém C, alkyl (t6t hon 12 nhém C3 alkyl (nhu metyl, etyl, propyl, isopropyl)) tity
y duge thé bang 1 dén 3 phan tir thé dwgc chon tir nhém bao gbm:
(1) nhom Cg.4 aryl (nhu phenyl) tily ¥ duoc thé bang 1 dén 3 phén tr thé dugce chon
tir nhém bao gbdm:
(a) nguyén tir halogen (nhu nguyén tr flo),
(b) nhém xyano, va
(¢) nhém Cy4 alkoxy (nhu metoxy) tuy y dugc thé bang 1 dén 3 nguyén tir
halogen (nhu nguyén tir flo),
(2) nhém di vong thom don vong c6 S hodc 6 canh (nhu pyridyl) tiry y duoc thé bing
1 dén 3 phén tir thé dugc chon tir nhém bao gbm:
(a) nguyén tr halogen (nhu nguyén tit flo),
(b) nhém xyano, va
(¢) nhém Cy4 alkoxy (nhu metoxy) tuy y dugc thé bang 1 dén 3 nguyén tir
halogen (nhu nguyén tir flo), va
(3) nhom di vong khdng thom don vong c6 3 dén 8 canh (nhu thiazolinyl) tiy v duoc
thé bing 1 dén 3 phén tir thé dugc chon tir nhém bao gbm:
(a) nguyén tir halogen (nhu nguyén tir flo),
(b) nhém xyano, va
(c) nhém C,4 alkoxy (nhu metoxy) tiy y dugc thé biang 1 dén 3 nguyén tir
halogen (nhu nguyén tir flo);
R? 12 nguyén tir hydro hodc nhém C, alkyl (t6t hon 13 nhém C 3 alkyl (nhu metyl)) (tdt
hon 1a nguyén tr hydro);
R’ 1 nhém c6 cong thic:

c' \ &/
N
N

hodc

]
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trong do
vong C' 14 dj vong thom chira nito c6 6 canh tity ¥ duge thé chira it nhit mét nguyén tir
nito; va
vong C? 1 dj vong thom chira nito ¢6 5 canh tity ¥ dugc thé chira it nhat mdt nguyén tir
nito,
(t6t hon 14 pyridyl, pyrimidinyl, pyridazinyl hosic oxazolyl), mdi trong s§ d6 tiy y dwoc
thé bang 1 dén 3 nguyén tir halogen (nhw nguyén tir flo);
vong A 1a vong piperidin khong c6 phan tir thé nao khac ngoai R!, R%-O- va -C(=0)-vong
B, hoic vong oxa-9-azabixyclo[3.3.1]nonan khong c6 phan tir thé nao khac ngoai R', R’-
O- va -C(=0)-vong B; va
vong B 14 vong thom c6 5 hodc 6 canh (tdt hon 13 benzen, thiazol, isoxazol, pyrazol,
pyridin hodc pyrazin) (X va Y ddc 1dp 1a nguyén tir cacbon hodc nguyén ti nito), ma
ngoai R® va -C(=0)-vong A, tiry y duge thé bang 1 dén 3 phan tir thé dugc chon tir nhém
bao gbm:
(1) nguyén tir halogen (nhu nguyén tir flo, nguyén tir clo),
(2) vong Ci6 alkyl (nhu metyl, tert-butyl) tity y dugc thé bing 1 dén 3 nguyén tir
halogen (nhu nguyén tir flo),
(3) vong Cy4 alkoxy (nhu metoxy), va
(4) nhém C, 4 alkylendioxy (nhu metylendioxy),
hozic mubi ctia né.
[Hop chét F2]
Hop chit c6 cong thire (I) trong do:
R 1a nhém C,. alkyl (6t hon 1a nhém C.; alkyl (nhwr metyl, etyl, propyl, isopropyl)) tity
y duoc thé bang 1 dén 3 phén tr thé duoc chon tir nhém bao gdm:
(1) nhém Cg.14 aryl (nhu phenyl) tiy v duge thé bing 1 dén 3 phén tir thé duge chon
tir nhom bao gdm:
(a) nguyén tir halogen (nhu nguyén tir flo),
(b) nhém xyano, va
(¢) nhém Cy alkoxy (nhu metoxy) tiy ¥ duogc thé biang 1 dén 3 nguyén tir
halogen (nhu nguyén tir flo),
(2) nhém di vong thom don vong ¢ 5 hodc 6 canh (nhu pyridyl), va
(3) nhém dj vong khong thom don vong ¢6 3 dén 8 canh (nhur thiazolinyl);
R? 14 nguyén tir hydro hoic nhém C, alkyl (tdt hon 12 nhém C,_; alkyl (nhu metyl)) (tdt
hon l& nguyén t hydro);
R’ 12 nhém c¢6 cong thirc:
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c! c?

N
hodc

trong d6
vong C' 14 di vong thom chtra nito ¢6 6 canh tiy y duoc thé chira it nhat mdt nguyén tir
nito; va
vong C? 1a dji vong thom chtra nito ¢6 5 canh tity ¥ duoc thé chira it nhat mot nguyén tir
nito,
(tbt hon 14 pyridyl, pyrimidinyl, pyridazinyl hodc oxazolyl), mdi trong s§ d6 tiy y dwoc
thé bang 1 dén 3 nguyén tir halogen (nhur nguyén ti flo);
vong A 13 vong piperidin khong c6 phin tir thé nao khac ngoai R', R%-0- va -C(=0)-vong
B;va
vong B 14 vong thom ¢6 5 hodc 6 canh (tdt hon 14 benzen, thiazol, isoxazol, pyrazol,
pyridin hodc pyrazin) (X va Y doc lap la nguyén tir cacbon hodc nguyén tr nito), ma
ngoai R® va -C(=0)-vong A, tiy y dugc thé bang 1 dén 3 phan tir thé dugc chon tir nhém
bao gdm:
(1) nguyén tir halogen (nhu nguyén t¥ flo, nguyén t clo),
(2) nhém Cy alkyl (nhu metyl, tert-butyl) thy y dugc thé bang 1 dén 3 nguyén tir
halogen (nhu nguyén tir flo),
(3) nhém C,¢ alkoxy (nhu metoxy), va
(4) nhom Cy¢ alkylendioxy (nhu metylendioxy),
hozic mubi ciia nod.
[Hop chéit G1]
Hop chét c¢6 cong thire (I) trong do:
R! 12 nhém C; alkyl (t6t hon 1 nhém C,3 alkyl (nhw metyl, etyl, propyl, isopropyl)) tity
y duoc thé bé‘mg 1 dén3 ph?m tr thé dugc chon tir nhém bao gém:
(1) nhém Cgy4 aryl (nhu phenyl) tity v dwoc thé bang 1 dén 3 phén tir thé duge chon
tir nhom bao gdm:
(a) nguyén tir halogen (nhu nguyén tr flo),
(b) nhém xyano, va
(¢) nhém C, alkoxy (nhu metoxy) tiy y dwgc thé bang 1 dén 3 nguyén tir
halogen (nhu nguyén tir flo),
(2) nhém di vong thom don vong ¢6 5 hogic 6 canh (nhur pyridyl) tily ¥ duge thé bing
1 dén 3 phén tir thé dugc chon tir nhém bao gdm:
(a) nguyén tir halogen (nhu nguyén tit flo),
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(b) nhém xyano, va
(c) nhém Cp¢ alkoxy (nhu metoxy) tdy v dugc thé bang 1 dén 3 nguyén tir
halogen (nhu nguyén tir flo), va
(3) nhém di vong khong thom don vong c6 3 dén 8 canh (nhw thiazolinyl) tity ¥ dwoc
thé bang 1 dén 3 phin tir thé duoc chon tir nhém bao gdm:
(a) nguyén tir halogen (nhu nguyén tir flo),
(b) nhém xyano, va
(c) nhém C,4 alkoxy (nhu metoxy) tiy v dugc thé bang 1 dén 3 nguyén tir
halogen (nhu nguyén tr flo);
R’ 13 nguyén ttr hydro hodc nhém C, alkyl (tSt hon 14 nhém C,_; alkyl (nhu metyl)) (t6t
hon 1a nguyén tir hydro);

R’ 12 nhém c6 cong thirc:

N
N

hodc

trong do
vong C! 14 di vong thom chira nito ¢6 6 canh tily y dugc thé chira it nhat mot nguyén tir
nito; va
vong C? 14 di vong thom chira nito ¢6 5 canh tlly y duoc thé chira it nhit mot nguyén tir
nito,
(tdt hon 14 pyridyl, pyrimidinyl, pyridazinyl hoic oxazolyl), mbi trong sé d6 tiy y dugc
thé bang 1 dén 3 nguyén tir halogen (nhw nguyén tir flo);
vong A 12 vong piperidin khong c6 phan tir thé nao khac ngoai R, R-0- va -C(=0)-vong
B, hodic vong oxa-9-azabixyclo[3.3.1]nonan khong c6 phin tir thé nao khac ngoai R', R’-
O- va -C(=0)-vong B; va
vong B 1a benzen, thiazol, isoxazol, pyrazol, pyridin hodc pyrazin (X va Y doc lap la
nguyén tir cacbon hodc nguyén ti¥ nito), mdi trong s6 d6, ngoai R’ va -C(=0)-vong A, tiy
y duoc thé bang 1 &én 3 phan tir thé dugc chon tir nhém bao gdm:

(1) nguyén tir halogen (nhu nguyén tir flo, nguyén tx clo),

(2) nhém C, alkyl (nhu metyl, tert-butyl) thy y dugc thé bing 1 dén 3 nguyén tir

halogen (nhu nguyén tir flo),

(3) nhém C, ¢4 alkoxy (nhu metoxy), va

(4) nhém C,¢ alkylendioxy (nhu metylendioxy),
hodc muébi cia no.
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[Hop chit G2]
Hop chét c¢6 cong thie (I) trong do:
R' 12 nhém C,.¢ alkyl (t8t hon 14 nhém C, .3 alkyl (nhu metyl, etyl, propyl, isopropyl)) tiy
y duoc thé bang 1 &n 3 phan tir thé duoc chon tir nhém bao gdm:
(1) nhém Cg.y4 aryl (nhu phenyl) tity ¥ duogc thé bang 1 dén 3 phan tir thé duoc chon
tir nhém bao gdm:
(a) nguyén tir halogen (nhu nguyén i flo),
(b) nhém xyano, va
(c) nhém Cy4 alkoxy (nhu metoxy) tiy v dwoc thé bing 1 dén 3 nguyén tir
halogen (nhu nguyén tr flo),
(2) nhém di vong thom don vong cd 5 hodc 6 canh (nhu pyridyl), va
(3) nhém dj vong khéng thom don vong c6 3 dén 8 canh (nhu thiazolinyl);
R? 12 nguyén tir hydro hodc nhém C, alkyl (t6t hon 12 nhém C, alkyl (nhur metyl)) (tt
hon 1a nguyén tir hydro);
R’ 12 nhém c6 cong thirc:

¢ @
N
N

hoidc

b

trong do

vong C' 13 di vong thom chira nito c6 6 canh tily y dugc thé chira it nhit mot nguyén tir
nito; va

vong C? 12 di vong thom chira nito ¢6 5 canh tity ¥ dugc thé chira it nhit mot nguyén tir
nito,

(t&t hon 14 pyridyl, pyrimidinyl, pyridazinyl hodc oxazolyl), mdi trong sé d6 tlly ¥ dugc
thé bang 1 dén 3 nguyén tir halogen (nhw nguyén tir flo);

vong A 1a vong piperidin khong c6 phén tir thé nao khic ngoai R', R%-O- vi -C(=0)-vong
B;va

vong B la:
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N
AN NN
QL)JQQ
= =
/N\NH \O N
hoac

mdi trong s d6, ngoai R® va -C(=0)-vong A, tity ¥ duogc thé bang 1 dén 3 phan tir thé
duoc chon tir nhém bao gdm:
(1) nguyén ti halogen (nhu nguyén tir flo, nguyén tit clo),
(2) nhém C, alkyl (nhu metyl, tert-butyl) tity ¥ dugc thé bing 1 dén 3 nguyén tir
halogen (nhu nguyén tir flo),
(3) nhom C¢ alkoxy (nhu metoxy), va
(4) nhém C6 alkylendioxy (nhu metylendioxy),
hozic mubi cia nod.
[Hop chét G3]
Hop chét c6 cong thire (I) trong do:
R! 14 nhém C,.4 alkyl (t6t hon 1a nhém C 3 alkyl (nhu metyl, etyl, propyl, isopropyl)) tiy
vy duoc thé bang 1 dén 3 phén tir thé dugc chon tir nhém bao gdm:
(1) nhém Ce.14 aryl (nhu phenyl) thy y dugc thé bang 1 dén 3 phén tt thé dugc chon
tir nh6m bao gdm:
(a) nguyén tir halogen (nhu nguyén tir flo),
(b) nhém xyano, va
(¢) nhom Cy4 alkoxy (nhu metoxy) tiy y dugc thé bang 1 dén 3 nguyén tir
halogen (nhu nguyén tr flo),
(2) nhém di vong thom don vong ¢6 5 hodc 6 canh (nhu pyridyl), va
(3) nhém dj vong khong thom don vong ¢6 3 dén 8 canh (nhu thiazolinyl);
R? 1a nguyén tir hydro;
R? 12 nhém c6 cong thirc:

& ©

hodc
trong do:
vong C' 13 di vong thom chtra nito c6 6 canh tly y dugc thé chira it nhat mot nguyén tir
nito; va
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vong C? 1a dj vong thom chira nito ¢6 5 canh tiy ¥ dugc thé chira it nhit mot nguyén tir
nito,

(tdt hon 1a pyridyl, pyrimidinyl, pyridazinyl hodc oxazolyl), mdi trong sé d6 tuy y duoc
thé bang 1 dén 3 nguyén tir halogen (nhur nguyén tir flo);

vong A 13 vong piperidin khong c6 phan tir thé nao khac ngoai R', R*-O- va -C(=0)-vong
B;va

vong B la:

OOO0
CHTLG L

mdi trong sb d6, ngoai R® va -C(=0)-vong A, tily ¥ dugc thé bang 1 dén 3 phan tir thé
duoc chon tir nhém bao gdm:
(1) nguyén tr halogen (nhu nguyén tir flo, nguyén tir clo),
(2) nhém C alkyl (nhw metyl, tert-butyl) tity y dugc thé bang 1 dén 3 nguyén tir
halogen (nhu nguyén tir flo),
(3) nhém C,4 alkoxy (nhu metoxy), va
(4) nhém C_g alkylendioxy (nhu metylendioxy),
hodic mudi cia no.
[Hop chit G4]
Hop chét c6 cong thire (I) duge chon tir nhém bao gbm:
(4-benzyl-4-hydroxypiperidin-1-y1)(2,4'-bipyridin-3-yl)metanon,
2,4'-bipyridin-3-yl(4-(4-flobenzyl)-4-hydroxypiperidin-1-yl)metanon,
2,4'-bipyridin-3-yl(4-(2,4-diflobenzyl)-4-hydroxypiperidin-1-yl)metanon, and
(4-(4-flobenzyl)-4-hydroxypiperidin- 1-yl)(2-(pyrimidin-4-yl)pyridin-3-yl)metanon
hodic mudi cta no.

Khi hop chét ¢6 cong thirc (I) & dang mudi, céc vi du v& mudi nay bao gdbm mudi
kim loai, mubi amoni, mudi cia bazo hiru co, mubi cia axit vo co, mubi cta axit hitu co,
mudi cia axit amin c6 tinh kiém hodc axit, va tuong tu. Cac vi duy uu tién cua mudi kim
loai bao g(‘)m mubi kim loai kiém nhu mudi natri, mudi kali va tuong tu; mudi kim loai
kiém thd nhu mudi canxi, mudi magie, mubi bari va twong ty; mubi nhém, va tuong tu.
Céc vi dy wu tién cia mudi cia bazo hitu co bao gdm cic mudi clia trimetylamin,
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trietylamin, pyridin, picolin, 2,6-lutidin, etanolamin, dietanolamin, trietanolamin,
xyclohexylamin, dixyclohexylamin, N,N'-dibenzyletylendiamin va twong tu. Céc vi du vu
tién v& mubi cua axit vo co bao gdm mudi clia axit clohydric, axit bromhydric, axit nitric,
axit sulfuric, axit phosphoric va twong twr. Cac vi du wu tién ciia mudi cia axit hitu co bao
gf”)m mudi cta axit fomic, axit axetic, axit trifloaxetic, axit phtalic, axit fumaric, axit
oxalic, axit tactric, axit maleic, axit xitric, axit suxinic, axit malic, axit metansulfonic, axit
benzensulfonic, axit p-toluensulfonic va twong ty. Cac vi du uu tién vé mudi coa axit
amin c6 tinh kiém bao gém mudi cia acginin, lizin, ornithin va twong ty. Cac vi du uu
tién v& mudi cua axit amin c6 tinh axit bao gdbm mudi cia axit aspactic, axit glutamic va
tuong tu. :

Trong s6 cac mudi nay, mudi dugc dung dugc uvu tién. Vi du, khi hgp chét c6
nhém chirc ¢6 tinh axit thi cac vi du v& né bao gdm céc mubi vo co nhu cac mubi kim
loai ki®m (nhu mudi natri, mudi kali va mubi trong tir), cac mubi kim loai kiém thd (nhu
mudi canxi, mudi magie va mubi twong tyr) va trong tw, mubi amoni va mudi twong tyr, va
khi hop chét ¢6 nhém chire c6 tinh kiém thi cac vi du vé n6 bao gdm cac mudi cia axit vo
co nhu axit clohydric, axit bromhydric, axit nitric, axit sulfuric, axit phosphoric va tuong
tu, va cac mudi cta axit hitu co nhu axit axetic, axit phtalic, axit fumaric, axit oxalic, axit
tactrié", axit maleic, axit xitric, axit suxinic, axit metansulfonic, axit benzensulfonic, axit p-
toluensulfonic va twong tu.

[Phuong phap san xuét]

Hop chét theo sang ché va cac hop chit khoi déu c6 thé dugc san xut theo
phuong phép da biét, vi du nhu phuong phap dugc thé hién trong so dd sau day va twong
tu. Sau day, “nhiét d trong phong” thuong 1a 0 - 40°C va, trir khi duoc dinh nghia khéc,
mdi ky hiéu trong céc cong thirc héa hoc duge mo ta trong cac so db 1 nhu dugce dinh
nghia néu trén. Trong céc cong thirc, mdi hop chét bao gdm céc mudi, va cac vi du vé
mubi ndy bao gdm céc loai trong tw cac mudi ctia hop chét theo sang ché va tuong tu.
Hop chét thu dugc trong mdi budc ¢ thé dugce sir dung truc tiép & dang hdn hop phan
g hodic & dang san phim thd cho phan tmng tiép theo. N6 ciing c6 thé duge tach tir hdn
hop phén tmg theo phwong phép théng thudng, va c6 thé d& dang dugc tinh ché bang
phuong phap tach nhu két tinh lai, chung cét, phép sic ky va twong tw. Néu hop chét
trong cong thirc c6 ban sin trén thi trudng thi san phdm c6 ban sin ciing c6 thé duge st
dung tryc tiép. Néu mdi vong trong cong thire (1) c6 mot phén tr thé thi tién chét twong
tng ciing ¢6 phén tir thé turong tu.

Khi hop chét khéi diu c6 nhém amino, nhém cacboxyl, nhém hydroxy hosc
nhém di vong, cac nhém ndy c6 thé dugc bio vé bang nhém bao vé thudng duge sir dung
trong hoa hoc peptit va twong tw. Bang cach loai bé nhém bao vé néu cin sau phan tmg

-44-



20344

thi c6 thé thu dugc hop chit muc tidu. Viéc bao vé va khir bao vé ¢6 thé dugc thuc hién
theo phuong phéap da biét, vi du nhu phwong phap duge mé ta trong tai liéu “Protective
Groups in Organic Synthesis, 3rd Ed”, John Wiley and Sons, Inc. (1999) (Theodora W.
Greene, Peter G. M. Wuts). Trong c4c so dd sau day, P! 1a nhém bao vé cacboxy, va P* 1a
nhom bao vé cho nguyén tir nito clia amin hodc amit, va nhém bao v¢ da biét c6 thé duge
st dung. Vi duy, P! t6t hon 12 nhém benzyl, nhém metyl, nhém etyl, nhém tert-butyl hodc
twong tu, va P” t6t hon 13 nhém tert-butoxycacbonyl, nhém benzyloxycacbonyl, nhom
benzyl hodc tuong tu.

Cac vi dy vé “nhém roi chuyén” dbi véi LG' - LG* bao gdm nguyén tir halogen
(nhu nguyén tir clo, nguyén tir brom, nguyén tir iot va nguyén tir tuong tu), Ci,
alkylsulfonyloxy tily ¥ duwgc thé bing (cic) nguyén tir halogen (nhu nguyén tir clo,
nguyén t¢ brom, nguyén tir iot va nguyén tr tuong ty) (nhu metansulfonyloxy,
etansulfonyloxy, triflometansulfonyloxy va nhom twong tur), Ce. arylsulfonyloxy tuy y
duogc thé bang (cac) nhém Ci alkyl (nhu metyl, etyl, propyl, isopropyl, butyl, isobutyl,
sec-butyl, tert-butyl, pentyl, isopentyl, neopentyl, 1-etylpropyl, hexyl, isohexyl, 1,1-
dimetylbutyl, 2,2-dimetylbutyl, 3,3-dimetylbutyl, 2-etylbutyl va nhém tuwong ty) (nhu
benzensulfonyloxy, p-toluensulfonyloxy vad nhom tuong tu), Ci¢ alkylsulfonyl (nhu
metalésulfonyl, etansulfonyl va nhom twong tu) va twong tir. Ngoai ra, phin tir thé co6 thé
chuyén hoa thanh nhém rdi chuyén duoc bao gém trong LG' - LG, va n6 c6 thé dugc
chuyén hoa thanh nhoém rdi chuyén bang phan tmg da biét trong budc mong mudn. Vi du
khi LG' - LG* 1a nhém metylthio n6 dwgc chuyén héa thanh nhém metansulfonyl bing
phén trng oxy hoa.

M3i bude sau ddy c6 thé duoc thuc hién khong c6 dung méi, hodc bing cach
hoa tan hodc tao huyén phi hop chit nguyén liéu khéi du trong dung moéi thich hop
trude phan tmg. Trong trudng hop nay, dung médi ¢ thé duge st dung riéng, hodc hai
hodic cac loai dung méi ndy c6 thé duoc tron theo ty 1é thich hop va duge sir dung. Cac vi
du cu thé v& dung méi dugc str dung trong phuong phép diéu ché hop chit theo sang ché
bao gdm céc dung moi sau day.
ruou: metanol, etanol, 1-propanol, 2-propanol, rugu tert-butyl, 2-metoxyetanol va rugu
tuong tu.
ete: dietyl ete, diisopropyl ete, diphenyl ete, tetrahydrofuran, 1,4-dioxan, 1,2-
dimetoxyetan va ete tuong tu.
hydrocacbon thom: benzen, clobenzen, toluen, Xylen va hydrocacbon tuong tu.
hydrocacbon no: xyclohexan, hexan va hydrocacbon twong tu.
amit: N,N-dimetylformamit, N,N-dimetylaxetamit, hexametylphosphoric triamit va amit
tuong tu.
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hydrocacbon halogen hoéa: diclometan, cloroform, cacbon tetraclorua, 1,2-dicloetan va
hydrocacbon tuong tu.
nitril: axetonitril, propionitril va nitril tuong tu.
sulfoxit: dimetylsulfoxit va sulfoxit twrong tu.
bazo hitu co thom: pyridin, lutidin va bazo tuong tu.
axit anhydrit: anhydrit axetic va axit twrong tu.
axit hitu co: axit focmic, axit axetic, axit propionic, axit trifloaxetic, axit metansulfonic va
axit trong tu.
axit v0 co: axit clohydric, axit sulfuric va axit tuong tu.
este: metyl axetat, etyl axetat, butyl axetat va este tuwong tu.
xeton: axeton, metyletyl xeton va xeton tuong tu.

Vi du cu thé v& chét chéng mudi bazo hodc axit dugce sir dung trong phuong phép
diéu ché hop chét theo sang ché bao gdm cac chét sau day.
bazo v0 co: natri hydroxit, kali hydroxit, magie hydroxit va bazo tuong tu.
mubi kim: natri cacbonat, kali cacbonat, xeri cacbonat, canxi cacbonat, natri hydro
cacbonat va mudi tuong tur.
bazo, hitu co: trietylamin, diisopropyletylamin, tributylamin, xyclohexyldimetylamin,
pyridin, lutidin, 4-dimetylaminopyridin, N,N-dimetylanilin, N-metylpiperidin, N-
metylpyrolidin, N-metylmorpholin, 1,5-diazabixyclo[4.3.0]-5-nonen, 1,4-
diazabixyclo[2.2.2]octan, 1,8-diazabixyclo[5.4.0]-7-undexen, imidazol va bazo tuong tu.
ankoxit kim loai: natri metoxit, natri etoxit, kali tert-butoxit va ankoxit tirong tu.
hydrua kim loai kiém: natri hydrua, kali hydrua va hydrua tuong tu.
amit kim loai: natri amit, lithidiisopropylamit, lithihexametyldisilazit va amit twong tua.
chit phan mg hitu co lithi: metyllithi, n-butyllithi, sec-butyllithi, tert-butyllithi va chét
tuong tu.

Vi du cu thé v& axit hodc chit xtc tac axit dugc sir dung trong phuong phap diéu
ché hop chét theo sang ché bao gdm céc chét sau day.
axit v0 co: axit clohydric, axit sulfuric, axit nitric, axit bromhydric, axit phosphoric va
axit twrong tu.
axit hitu co: axit axetic, axit trifloaxetic, axit oxalic, axit phtalic, axit fumaric, axit tactric,
axit maleic, axit xitric, axit suxinic, axit metansulfonic, axit p-toluensulfonic, axit 10-
camphorsulfonic va axit twong tu.
axit Lewis: phurc bo triflorua ete, kém iodua, nhom clorua khan, k&€m clorua khan, st
clorua khan va axit tuong tu.

Hop chét c6 cong thirc (I) ¢6 thé duogc tdng hop, vi du, theo phuong phép diéu
ché A, phuong phap didu ché B hoic phuong phép tuong tw duge giai thich dudi day.
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Céc ky hiéu trong mbi so db trong phwong phap diéu ché duoc dinh nghia nhu
trén, trir khi duge dinh nghia khéc. Trong mdi phan mg trong phuong phap diéu ché A va
B, R* 1 nguyén tir hydro hoic nhém C, alkyl tily ¥ dwoc thé (nhu metyl, etyl, propyl,
isopropyl, butyl, isobutyl, sec-butyl, tert-butyl, pentyl, isopentyl, neopentyl, 1-etylpropyl,
hexyl, isohexyl, 1,1-dimetylbutyl, 2,2-dimetylbutyl, 3,3-dimetylbutyl, 2-etylbutyl va
nhém twong ty), hoic hai R? két hop tiy ¥ tao thanh vong nhu 4,4,5,5-tetrametyl-1,3,2-
dioxaborolan va tuong tur.

[Phuong phép diéu ché A]

(Sodd 1)
o-
\N’
R "3
@  hodc (':) Aln @ R*—Q
R1
PO @ P'0. @ HO. @ _tA)N @
Y Bude A-1 Y'Y BuécAs YOy Bude A-4 YY)
O e O R O Rrd O R’
(2) (5) (8) M
Re-LG? (7)
B
P1OTQ Budce A-3
O B(OR%,

®)
trong d6 mdi ky hiéu nhu duge dinh nghia néu trén.

Hop chit theo sang ché c6 thé dugc diéu ché theo trinh tur cic budce phan tmg tir
budc A-1 dén bude A-4.

(Bude A-1)

Hop chét c6 cong thire (5) ¢ thé dugce didu ché bang cach cho hop chit ¢6 cong
thtee (2) phén tng voi hop chit ¢ cong thire (3) hodc hop chét ¢6 cong thirc (4) (R® = 4-
pyrimidinyl). Phan tmg nay duoc thuc hién véi sy ¢6 mit ciia chét xuc tac kim loai. Chét
xuc tac kim loai tét hon 1 hop chét paladi [nhw paladi(IT) axetat,
tetrakis(triphenylphosphin)paladi(0), diclobis(triphenylphosphin)paladi(II),
diclobis(trietylphosphin)paladi(Il), tris(dibenzylidenaxeton)dipaladi(0), phirc ciia
paladi(Il) axetat va 1,1°-bis(diphenylphosphino)feroxen va chét trong ti]. Luong chét
xuc tac kim loai duoc str dung 1a khoang 0,000001 — 1,0 mol mdi 1 mol hop chét co cong
thirc (2). Chét xuc tac kim loai c6 thé duoc sir dung ciing véi phdi tir phosphin. Lwong
phéi tir phosphin dugc str dung khoang 0,01 — 5 mol m&i 1 mol hop chit ¢6 cong thirc (2).
Vi du v& phdi tt phosphin bao gdm triphenylphosphin, 4,5-bis(diphenylphosphino)-9,9-
dimetylxanthen, tri-tert-butylphosphin va twrong tur. Ngoai ra, mudi nhu tri-tert-
butylphosphin tetrafloborat c6 thé duoc st dung. Phan tmg niy thudng duoc thue hién
v6i su c6 mat cia bazo. Vi du vé bazo bao gdm bazo vo co, mubi kiém va tuong tr. Néu
mubn, phan tng c6 thé dugc thye hién bang cach bd sung phu gia nhu dong(l) xyanua,
ddng(I) bromua va twong tw. Lurgng hop chit c6 cong thirc (3) hoic hop chét c6 cong
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thirc (4) duoc str dung 13 khoang 0,8 — 10 mol mdi 1 mol hop chét c6 cong thirc (2).
Luong bazo dugc st dung 12 khoang 1 — 20 mol mdi 1 mol hop chét ¢6 cong thirc (2).
Luong phu gia duge sir dung 1a khoang 0,000001 — 5,0 mol m&i 1 mol hop chét c6 cong
thirc (2). Khi chét xuc tac kim loai khong 6n dinh véi oxy duoc st dung cho phén tng,
phén g nay tt hon 1a dugc thuc hién trong dong khi tro nhu khi agon, khi nito va
tuong tu. Phan Umg nay dugc thuc hién thuén lgi trong dung moi tro véi phan img. Dung
mdi khong bi gidi han cu thé mién 14 phan tmg xay ra, vi du wu tién vé dung mdi nay bao
gdm ruou, ete, hydrocacbon thom, hydrocacbon no, amit, hydrocacbon halogen hoa, nitril,
este, nu6e, dung moi hdn hop ctia chiing va tuong tr. Khi nhiét d6 phan Gmg thay di phu
thudc vao chét phan ing hodc dung méi duge sir dung, nhiét do nay thuong 14 1 phut- 200
gidr. Nhiét d6 phan tmg tét hon 13 0 - 150°C. Ngoai ra, phan tmg nay c6 thé dugc thuc
hién cling véi birc xa clia vi séng dé thiic ddy phan ing.

(Buée A-2)

Hop chét c6 cong thire (5) ciing c6 thé duoc diéu ché bang cach cho hop chit co
cong thire (6) phan g véi hop chét c6 cong thire (7). Phan tmg nay dugc thyc hién theo
cung céch thirc nhu trong Budc A-1.

Néu mubn, hop chét c6 cong thirc (5) da diéu ché trong Budc A-1 hodc Budc A-
2 ¢6 thé duoc cho tham gia bude khir. Vi dy, khi hop chit c6 cong thire (5) chira N-oxido
hodc nguyén tir halogen, n6 dugc loai bé bing phan wng khir da biét sir dung paladi
cacbon va tuong tu.

(Bude A-3)

Hop chit c6 cong thire (8) c6 thé duge didu ché bang cach loai bé nhém bao vé
P! ctia hop chét c6 cong thirc (5). Viéc loai bd nhém bao vé co thé duge thuc hién theo
phuong phép da biét, vi du, phuong phép dugc mo ta trong “Protective Groups in Organic
Synthesis, 3rd Ed”, John Wiley and Sons, Inc. (1999) (Theodora W. Greene, Peter G. M.
Wauts), hodc tuong tu.

Hop chét c¢6 cong thirc (8) ciing c6 thé dugc diéu ché theo phwong phap da biét,
hodc phuong phap tuong tu.

(Bude A-4)

Hop chét c6 cong thire (I) c6 thé dugc didu ché bang cach cho axit cacboxylic c6
cong thire (8) hodc dan xuit phan tmg cia axit ndy phan tmg v&i hop chét c6 cong thirc
(9). Vi du ciia din xuét phan (g nay cua axit cacboxylic bao gom axit halogenua nhu
axit clorua, axit bromua va tuong tu; axit amit vdi pyrazol, imidazol, benzotriazol va
tuong tyu; trdn axit anhydrit véi axit axetic, axit propionic, axit butyric va tuong tu; axit
azit; este dugc hoat hoéa nhu este ciia dietoxyphosphat, este cila diphenoxyphosphat, este

cla p-nitrophenyl, este cia 24-dinitrophenyl, este cua xyanometyl, este cla
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pentaclophenyl, este vdi N-hydroxysuxinimit, este véi N-hydroxyphtalimit, este vdi 1-
hydroxybenzotriazol, este vdi 6-clo-1-hydroxybenzotriazol, este v4i 1-hydroxy-1H-2-
pyridon, va tuong tu; thioeste dugc hoat hdéa nhu 2-pyridyl thioeste, 2-benzothiazolyl
thioeste va tuong i, va thioeste twong tur. Hop chét c¢6 cong thire (I) ciing c6 thé duoc
diéu ché bang cach cho axit cacboxylic c6 cong thirc (8) phan tng truc tiép véi hop chit
c6 cong thirc (9) v6i sw 6 mit clia chit ngung tu thich hop, thay vi sir dung din xuét
phén tmg. Vi du v& chét ngung tu bao gdm N,N'-carbodiimit dugc thé hai phan tir nhu
N,N'-dixyclohexylcarbodiimit,  1-etyl-3-(3-dimetylaminopropyl)carbodiimit ~ (WSC)
hydroclorua va twong tu; azolide nhu N,N'-cacbonyldiimidazol va tuong tu; chét khir
hydrat nhu N-etoxycacbonyl-2-etoxy-1,2-dihydroquinolin, phosphorus oxyclorua,
alkoxyaxetylen va tuwong tu; 2-halogenopyridini nhu 2-clometylpyridini iodua, 2-flo-1-
metylpyridini iodua va twong tu; phosphorylxyanua nhu dietylphosphorylxyanua va
tuong tu; 2-(7-azabenzotriazol-1-yl)-1,1,3,3-tetrametyluroni hexaflophosphat (HATU),
O-(7-azabenzotriazol-1-yl)-N,N,N',N'-tetrametyluroni tetrafloborat (TATU) va tuong tu.
Khi chét ngung tu dugc sit dung thi phan tmg dugc xem 14 dién ra qua dn xuét phan tmg
clia axit cacboxylic c6 cong thirc (8). Lwong axit cacboxylic c6 cong thirc (8) hodc dan
xut phan tng ctia n6 duoc sir dung thudng khoang 0,8 - 5 mol mdi 1 mol hop chit c6
cong thirc (9). Phan img nay dugc thuc hién thuan lgi trong dung mdi tro véi phan tmg.
Dung mdi khong bi gi6i han cy thé mién 13 phan tmg xay ra, vi du vu tién vé dung méi
ndy bao gdm ete, hydrocacbon thom, hydrocacbon no, amit, hydrocacbon dugc halogen
héa, nitril, sulfoxit, bazo hitu co thom, dung mdi hdn hop ciia ching. Phan tmg nay c¢6 thé
duoc thuc hién véi s ¢6 miét cia mudi kiém, bazo hitu co hoic tuong tu dé thac déy
phéan ng. Ngoai ra, khi cht c6 tinh axit dugc giai phong do phan tng, mubi kiém, bazo
hitu co va twong tr ¢ thé duoc sir dung dé loai bd n6 khoi hé phan tmg. Khi thoi gian
phan tng thay ddi phu thudc chit phan ng hodc dung mdi duge sir dung thi thoi gian
thudng 13 10 phit - 72 gid. Nhiét 6 phan tmg tét hon 12 0 - 100°C.
[Phuong phap diéu ché B]

(So dd2)
2
RR1 (0] RS_B(ORa)Z N N’O-
R™—Q hoic (\ + R*—Q
O By o v e Ty o
B . B A B
HO___ X. N _X. ) Ne .
\Ir T Budc B-1 T T Budc B-2 Y Y
0 (e [O 2N e 0 go

(10) (11 0)
trong d6 mdi ky hiéu nhu dugc dinh nghia néu trén.
Hop chét c6 cong thirc (I) cling c6 thé dugc diéu ché theo trinh tu cac budc phan
tg tir buéc B-1 dén bude B-2.
(Budc B-1)
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Hop chét c6 cong thirc (11) c6 thé duoc didu ché bang cach cho axit cacboxylic
c6 cong thire (10) hogic din xuét phan ing ciia n phan tmg véi hop chét c6 cong thirc (9).
Phan tmg nay c6 thé duoc thuc hién theo cling cach thirc nhu trong budc A-4.
(Buée B-2)
Hop chit c6 cong thire (I) c6 thé dugc didu ché bang cach cho hop chét ¢6 cong
thtre (11) phan tmg véi hop chét c¢6 cong thirc (3) hodc hop chit c6 cong thire (4) (R® = 4-
pyrimidinyl). Phan tmg nay c6 thé duge thuc hién theo ciing cach thirc nhu trong budc A-
1.
[Phuong phap diéu ché C]
(So db 3)

2_
0 (19) "
N2 Buoe C-1 Nip2  Buseco2 NH
(9)

(12) (14)

trong d6 M' 13 nguyén tir magie va gdc nguyén tir halogen c6 ngudn gbc tir chit phan tng
Grignard, hodc gbc nguyén tir lithi ¢6 ngudn gbc tir chit phan tmg hitu co lithi; va céc ky
hiéu con lai 1a nhu dugc dinh nghia néu trén.

Hop chét c6 cong thire (9) ¢6 thé 12 san phdm c6 ban sén trén thi trudng, hodic ¢b
thé duoc diéu ché theo trinh tur cac bude phan tng tir buée C-1 dén buge C-2. Ngoai ra,
hop chét c¢6 cong thirc (9) ciing c6 thé duge didu ché theo phuong phép da biét hodc
phuong phép tuong tu.

(Buoe C-1)

Hop chét c6 cong thirc (14) trong d6 R? 1a nguyén tir hydro c6 thé dugc didu ché
béng cach cho hop chét c6 cong thirc (12) phan tng v&i chit phan tmg kim loai hiru co ¢6
cong thirc (13). Vi du v& chét phan g kim loai hiru co bao gdm céc chét phan Gng
Grignard, cac chit phan (g lithi hiru co va twong tu. Lugng cht phan tng kim loai hitu
co dugce sir dung 12 khoang 1 - 10 mol m3i 1 mol hop chét c6 cong thirc (12). Phan tmg
nay dugc thyc hién thuan loi trong dung moi tro véi phan ing ndy. Dung mdi khong bi
gi6i han cu thé mién 13 phan tng dién ra, vi du wu tién vé& dung mdi nay bao gdm ete,
- hydrocacbon thom, hydrocacbon no, amit, hydrocacbon halogen hda, nitril, sulfoxit, dung
moi hdn hop ciia chiing va twong tu. Khi thoi gian phan tng thay d6i phu thudc chit phan
g hodc dung mdi dugc st dung thi thoi gian thudng 1a 10 phut - 100 gid. Nhiét 40 phan
g t6t hon 13 -78 - 50°C.

Néu mudn, hop chét thu dugc cho tham gia budc alkyl héa. Vi dy, hop chét thu
duge ¢6 thd duogce cho phan tng voi hop chét duwoc thé hién bing R*LG* trong d6 R* 1a
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nhom Cy¢ alkyl tiy y dugce thé, v6i su c6 mit clia bazo.
(Budc C-2)

Hop chét c6 cong thic (9) ¢ thé dugc diéu ché bang cach loai bo nhém bao vé
P? ctia hop chét ¢6 cong thirc (14). Viée loai bd nhém bao vé c6 thé dugc thuc hién theo
phuong phap da biét, vi du, phuong phap duge mb ta trong tai lidu “Protective Groups in
Organic Synthesis, 3rd Ed”, John Wiley and Sons, Inc. (1999) (Theodora W. Greene,
Peter G. M. Wuts), hodc tuong tu.

Hop chit khéi ddu va/hodc chét trung gian didu ché cho hop chét c6 cong thirc (I)
néu trén co thé tao thanh mudi, ma khong bi giéi han cu thé mién 13 phan tng nay c6 thé
duoc thuc hién va, vi du, cac chét tuong tu cac mudi tuy y dugce tao thanh badi hop chét c6
cong thice (I) néu trén va chit twong t, va tuong tu duge sir dung.

V6i cac ddng phan cdu tao (cac dang E, Z) ctia hop chéit c6 cong thirc (I), ching
c6 thé duge tach va tinh ché khi quy trinh ddng phéan héa dién ra bang, vi du, cich tich
théng thuong nhw chiét, két tinh lai, chung cét, phép sic ky va tuong tu, va ¢ thé didu
ché hop chit tinh khiét. Ngoai ra, ciing c6 thé dong phan hoéa lién két doi biang cac
phuong phdp duge md ta trong tai li¢u Jikken Kagaku Kouza (Courses in Experimental
Chemistry) 14 (The Chemical Society of Japan ed.), trang 251 dén 253, 4th Edition
Jikken Kagaku Kouza 19 (The Chemical Society of Japan ed.), trang 273 dén 274 hoic
phuong phép theo d6, sir dung sur gia nhiét, chit xuc tac axit, phirc kim loai chuyén tiép,
chét xuc tac kim loai, chét xuc tic géc, chiéu xa 4nh sang hodc chét xtc tac bazo manh va
twong tyr, va thu dugc chit ddng phan tinh khiét trong tng.

Néu mubn, hop chét ¢6 cong thire (I) c6 thé dugc tdng hop bang cach thuc hién
viéc khir bao vé, phan tng axyl hoa, phan tng alkyl hoa, phan rng hydro hoéa, phan tmg
oxy hoa, phan tmg khtr, phan tmg kéo dai chudi cacbon, va phan tmg trao dbi phan tir thé
mot 14n hodc hai hoic nhiéu 1an két hop.

Trong mdi phan Gng néu trén, néu hop chit c6 nhém chirc nhu nhém amino,
nhém cacboxyl hodc nhém hydroxy thi phan tng nay c¢6 thé duoc thyc hién sau khi nhém
béo vé thudng duge sir dung trong héa hoc peptit va twong tir duge din vao trong nhitng
nhom nay. Bing cach loai bd nhém bao vé néu cin sau phan mg thi ¢6 thé thu duoc hop
chat myc tiéu.

Vi dy vé nhém bao vé bao gdm formyl; C, alkyl-cacbonyl (nhwr axetyl,
propionyl va nhém twong tu), phenylcacbonyl, C,¢ alkoxy-cacbonyl (nhu
metoxycacbonyl, etoxycacbonyl va nhém tirong tu), phenyloxycacbonyl, C7.9
aralkyloxy-cacbonyl (nhu benzyloxycacbonyl va nhém tuong tu), trityl, phthaloyl va
twong ty, mdi trong sb d6 tiry y dugc thé. Vi du vé phan tir thé bao gdm nguyén tir
halogen (nhu flo, clo, brom, iot va nguyén tit twong tu), Cy.¢ alkyl-cacbonyl (nhu axetyl,
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propionyl, valeryl va nhdm tuong tu), nitro va tuong tu. S6 lugng cac phan tir thé 13, vi du,
tir 1 dén 3.

Phuong phéap loai bdo nhom bao vé c6 thé duoc thuc hién theo phwrong phép da
biét, va vi dy, phuwong phép sir dung axit, bazo, tia cyc tim, hydrazin, phenylhydrazin,
natri N-metyldithiocacbamat, tetrabutylamoni florua, paladi axetat va twong tw, phuong
phap khtr, va twong tu ¢6 thé duge sir dung.

Hop chét c6 cong thire (I) thu duogc nhu vy, chét trung gian phan tng khac va
hop chit khéi dau ciia né c6 thé dugc tach va tinh ché tir hdn hop phan mg theo phuong
phéap da biét, vi du, phuong phép chiét, o, trung hoa, loc, chung cét, két tinh lai, phép sic
ky cot, phép séc ky 16p méng, phép sic ky 16ng so bd hiéu ning cao (HPLC so bo), phép
sc ky 16ng so bo ap sut vira (LC so bd &p suét vira) va twong tu.

Mubi ctia hop chét c¢6 cong thire (I) ¢6 thé dugc didu ché theo phuong phép da biét.
Vi dy, néu hop chét c6 cong thirc (I) 1a hop chét bazo, n6 c6 thé duge diéu ché bang céch
thém axit v co hodc axit hitu co, hodc hop chét c6 cong thirc (I) 13 hop chét co tinh axit
bang cach thém bazo hitu co hogic bazo vo co.

Hop chét c6 cong thirc (I) c6 thé 12 tién dugc chit, va tién dugc chit ctia hop chét
c6 cong thire (I) 14 hop chét ma dugc chuyén hoa thanh hop chét c6 cong thire (T) 1a két
qua cua phan Gng vdi enzym, axit da day va chit twong tw. dudi cac didu kién sinh 1y in
vivo, nhu vy hop chit ma qua qué trinh oxy héa bang enzym, khir, thiy phan va qué
trinh twong tur dé chuyén hoa thanh hop cht c6 cong thirc (I) va hop chit ma qua thay
phén va tuong tw bing axit da day va chat trong tur @& chuyén hoa thanh hop chit ¢6 cong
thue (D).

Vi du v& tién dugc chét ctia hop chét ¢ cong thire (I) bao gom:

(1) hop chét thu dugc bing cach cho nhém amino trong hop chét c6 cong thirc (I) tham
gia axyl hoa, alkyl hoa hodc phosphoryl héa (nhu hop chit thu dugc bing cach cho nhém
amino trong hop chét c6 cong thirc (I) tham gia quy trinh eicosanoyl héa, alanyl hoa,
pentylaminocacbonyl hoa, (5-metyl-2-oxo-1,3-dioxolen-4-yl)metoxycacbonyl hda,
tetrahydrofuryl hoéa, pyrolidylmetyl hoa, pivaloyloxymetyl hoa, tert-butyl hoa,
etoxycacbonyl héa, tert-butoxycacbonyl héa, axetyl hoa, xyclopropylcacbonyl hoa);

(2) hop chét thu duge bang cach cho nhém hydroxy trong hop chét c6 cong thire (I) tham
gia quy trinh axyl hoéa, alkyl hoa, phosphoryl héa hodc bo hoa (nhu hop chét thu duoc
bang cach cho nhém hydroxy trong hop chit ¢6 cong thic (I) tham gia quy trinh axetyl
hoa, palmitoyl hda, propanoyl hoa, pivaloyl héa, suxinyl héa, fumaryl héa, alanyl héa
hodc dimetylaminometylcacbonyl hoa);

(3) hop chét thu dugc bang céch cho nhém cacboxyl trong hop chit c6 cong thirc (I) tham

gia quy trinh este hoa hodc amit hoa (nhu hgp chit thu duoc bang cach cho nhém
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cacboxyl trong hop chit c6 cong thire (I) tham gia quy trinh etyl este hoa, phenyleste hoa,
cacboxymetyleste hoa, dimetylaminometyleste hda, pivaloyloxymetyleste hoa,
etoxycacbonyloxyetyleste hoa, phtalidyleste hoa, (5-metyl-2-oxo-1,3-dioxolen-4-
yDmetyleste hoa, xyclohexyloxycacbonyletyleste hoa hodc metylamit hda) va twong tu.
Bét ky mot trong cac hop chit nay c6 thé dugc diéu ché tir hop chit ¢6 cong thire (I) theo
phuong phép da biét.

Tién duogc chit ctia hop chét c6 cong thire (I) cling c6 thé 1a mdt loai ma dugc
chuyén hoa thanh hop chét c6 cong thirc (I) trong cac didu kién sinh 1y nhu duge md ta
trong tai liéu “TYAKUHIN no KAIHATSU (Development of Pharmaceuticals)”, Tép 7,
Design of Molecules, trang 163-198, do HIROKAWA SHOTEN xuét ban (1990).

Trong ban mo ta séng ché, hop chat c6 cong thic (I), va tién duogc chét ciia nd
con duogc goi chung 14 “hop chét theo sang ché”.

Néu hop chét c6 cong thirc (I) ¢ cac chit dong phan nhu ddng phan quang hoc,
ddng phan 14p thé, ddng phan vi tri, ddng phan quay va twong tw, cic ddng phan nhu vy
va hdn hop cta ching ciing dugc bao gdbm trong hop chét c6 cong thire (I). Vi du, néu
hop chét c6 cong thirc (I) ¢6 cac dong phan quang hoc, ddng phan quang hoc phan giai tir
hop chit nay ciing dwoc bao gdm trong hop chét ¢6 cong thirc (). Cac ddng phan nay c6
thé thu duoc & dang san phdm don theo cac phuong phap tdng hop hodc cac phwrong phap
tach da biét (nhu phwong phap ¢b, chiét dung méi, phép sic ky cot, két tinh lai va phuong
phap tuong ty).

Hop chét c6 cong thirc (I) c6 thé 1a tinh thé, va dang tinh thé don va hdn hop céc
dang tinh thé déu duoc bao gdm trong hop chit ¢6 cong thire (I). Tinh thé c6 thé duoc
didu ché bing quy trinh két tinh theo phwong phép két tinh da biét.

Hop chit c6 cong thirc (I) c6 thé 12 hydrat, phi hydrat, solvat hogic khdng solvat.

Hop chét c6 cong thire (I) 6 thé duge dan nhan ddng vi (nhu °H, ''C, *C, “F,
3358, %1 va ddng vi trong t) va tuong tir.

Hop chét ¢6 cong thic (I) cling bao gdbm dang chuyén héa doteri trong d6 'H
duoc chuyén héa thanh *H(D).

Hop chit c¢6 cong thirc (I) c6 thé 14 dong tinh thé dugc dung hodc mubi ciia no.
Pdng tinh thé hodc mubi ciia n6 nghia 1a cht dang tinh thé dugc ciu thanh bdi hai hodc
céc chét rin cu thé & nhiét do trong phong, mbi chét rin nay c6 dic tinh vat ly khac nhau
(nhu cAu tao, diém nong chay, nhiét néng chay, do hut 4m, do tan va tinh dn dinh va dic
tinh twong tw). Pdng tinh thé hodc mubdi ctia n6 c6 thé dwgc didu ché theo phurong phap
ddng két tinh hoa da biét.

Hop chét c6 cong thire (I) ciing c6 thé dugc st dung 1am chit danh déu PET.

Hop chét theo sang ché c6 ddc t6 thap, va c6 thé duoc sir dung nguyén gbe hoic
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& dang dugc pham bang cach tron voi chit mang duge dung va chét twong tw 1am thubc
d& phong ngira hodc didu tri cac bénh @& cap dudi day cho dong vat c6 via (nhu ngudi,
chudt nhit, chudt, thd, cho, meéo, bod, ngua, lon, khi).

( dang chit mang dugc dung, cic chit mang hitu co hodc vo co thudng dugce sir
dung 1am nguyén lidu diéu ché co thé dugc str dung. Ching dugc két hop & dang ta duoc,
chét bdi tron, chit dinh va chét gy ra cho cac ché pham ran, hodc dung méi, chit hoa tan,
chét tao huyén phi,, chét ding trvong, chit dém va chit 1am diu cho cac ché phim rén, va
twong tw, va cac phu gia diéu ché nhu chit bao quan, chit chdng oxy hoa, chit nhudm
mau, chét tao ngot va twong tw c6 thé dugc thém vao néu can.

Vi du uu tién vé ta dugc bao g61n lactoza, sucroza, D-manitol, D-sorbitol, tinh
bot, tinh bot gelatin hoa, dextrin, xenluloza tinh thé, hydroxypropylxenluloza thé thép,
natri cacboxymetylxenluloza, gom arabic, gdbm pullulan, axit silixic khan nhe, nhom
silicat tong hop va magie alumin metasilicat.

Vi du vu tién vé chét bdi tron bao g6m magie stearat, canxi stearat, bot tanco va
chét keo silic dioxit.

Vi du wu tién chét lién két bao gdm tinh bot gelatin héa, sucroza, gelatin, gdm
arabic, metylxenluloza, cacboxymetylxenluloza, natri cacboxymetylxenluloza, xenluloza
tinh thé, sucroza, D-manitol, trihaloza, dextrin, pullulan, hydroxypropylxenluloza,
hydroxypropylmetylxenluloza va polyvinylpyrolidon.

Vi du uu tién vé& chét gdy rd bao g61n lactoza, sucroza, tinh bdt,
cacboxymetylxenluloza, canxi cacboxymetylxenluloza, croscarmeloza natri, tinh bot natri
cacboxymetyl, axit silixic khan nhe va hydroxypropylxenluloza thé thép.

Vi du wu tién vé dung moi bao gém nude dé tiém, nudc mudi sinh ly, dung dich
Ringer, rugu, propylen glycol, polyetylen glycol, dau vimg, diu ngd, dau oliu va dau hat
bong.

Vi du uu tién vé chét hoa tan bao gdm polyetylen glycol, propylen glycol, D-
manitol, trihaloza, benzyl benzoat, etanol, trisaminometan, cholesterol, trietanolamin,
natri cacbonat, natri xitrat, natri salixylat va natri axetat.

Vi du uu tién v& chét tao huyén phu bao gém chét hoat dong bé mit nhu
stearyltrietanolamin, natri lauryl sulfat, lauryl aminopropionat, lexithin, benzalkoni clorua,
benzethoni clorua, glyxerol monostearat va trong tur; polyme ua nuée nhu rugu polyvinyl,
polyvinylpyrolidon, natri cacboxymetylxenluloza, metylxenluloza,
hydroxymetylxenluloza, hydroxyetylxenluloza, hydroxypropylxenluloza va twong tu;
polysorbat; va dau thiu dau hydro héa polyoxyetylen.

Vi du wu tien vé chét ding truong bao gdm natri clorua, glyxerol, D-manitol, D-

sorbitol va glucoza.
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Vi du wu tién vé chit dém bao gbém cac chit dém nhu phosphat, axetat, cacbonat,
xitrat va tuong tur.

Vi du wu tién vé chét 1am dju bao gdm ruou benzyl.

Vi du vu tién vé& chét bao quan bao gdm p-oxybenzoat, clobutanol, ruou benzyl,
rugu phenetyl, axit dehydro axetic va axit xobic.

Vi du uu tién vé chit chdng oxy héa bao gdm sunfit va ascobat.

Vi du wu tién vé chét tao mau bao g61n cdc chit mau nude nhya duong thuc
phidm tan trong nudc (nhu cac chit mau thue phim nhu Food Color Red s6 2 va 3, Food
Color Yellow s6 4 va 5, Food Color Blue s 1 va 2 va cc chit mau thuc phém tuong
tur), chit nhuém mau do tia tan trong nudc (nhu mubi nhém clia chit mau nhya dudng tan
trong nude néu trén) va thude nhudm ty nhién (nhur B-caroten, clophyll, oxit sit do).

Vi du wu tién v& chit tao ngot bao gdm sacarin natri, dikali glyxyrrhizinat, chit
tao vi ngot va stevia.

Vi du vé& dang lidu luong cta ché phdm bao gdm cac ché phim ding duong
miéng nhu vién nén (bao gdm vién nén boc dudng, vién nén bao phim, vién nén dudi ludi,
vién nén gdy rad dung dudng miéng), vién nang (bao gbm vién nang mém, vi nang), hat,
bot, vién thudc det, xird, nhii trong, huyén phii, mang (nhu mang rd ding dudng miéng)
va tuong tu; va thudc dung ngoai rudt nhur tiém (nhu tiém duéi da, tiém tinh mach, tiém
trong co, tiém mang bung, truyén nhd giot), ché phdm ding ngoai (nhu ché phim da,
thubc md), thubc dan (nhu thube dan ding & tryc trang, thudc dan ding & 4m dao), vién
nhé, ché phim ding duong miii, ché phim ding qua phdi (thudc x6ng), thudc nhé mét va
tuong tu.

Céc chét nay c6 thé dugc st dung an toan tuong tmg qua dudng miéng hozic
ngoai rudt (nhu st dung cuc bg, qua truc trang, trong tinh mach).

Céc ché phim nay c6 thé 1a ché phdm kidm soét giai phong (nhw vi nang giai
phong kéo dai) nhu ché phdm giai phong ngay, ché phim gidi phong kéo dai va tuong tu.

Dugc phim c6 thé dugc didu ché theo phuong phép thuong duge st dung trong
linh vuc phdi ché duoc, vi du, phuwong phép duwgc mo ti trong tai liéu Japanese
Pharmacopoeia, va tuong tu.

Khi ham luong cta hop chét theo sang ché trong ché phim thay dbi phu thude
dang lidu lwong, lidu lwong hop chét theo sang ché va twong tu, vi du, 1a khoang 0,1 dén
100% trong luong.

Trong quy trinh diéu ché ché phdm ding dudng miéng, c6 thé phu néu can nhim
muc dich pht vi, ddc tinh tan trong rudt hodc do bén.

Vi du v& nén pha dugc sir dung dé phii bao gdm nén phii duong, nén phu dang
mang tan trong nudc, nén phit dang phim tan trong rudt va nén phii dang phim giai phong
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kéo dai.

V6i nén phu dudng, sucroza duge st dung. Hon nita, mot hodic cic loai dugce
chon tir nhém bao gbém bt talc, canxi cacbonat két tia, gelatin, gdm arabic, gom pullulan,
sap cacnauba va tuong tu c6 thé dugc str dung két hop.

Vi du v& nén pht dang mang tan trong nuéc bao gdm xenluloza polyme nhu
hydroxypropyl xenluloza, hydroxypropylmetyl xenluloza, hydroxyetyl xenluloza,
metylhydroxyetyl xenluloza va xenluloza twong tw; polyme tdng hgp nhu polyvinylaxetal
dietylaminoaxetat, aminoalkyl metacrylat copolyme E [Eudragit E (nhdn hiéu)],
polyvinylpyrolidon va polyme tuong tu; va polysacarit nhu gom pullulan va polysacarit
tuong tu.

Vi du v& nén phti dang mang tan trong rudt bao gbém polyme xenluloza nhu
hydroxypropylmetyl xenluloza phtalat, hydroxypropylmetyl xenluloza axetat suxinat,
cacboxymetyletyl xenluloza, xenluloza axetat phtalat va polyme tuwong tu; polyme acrylic
nhu copolyme axit metacrylic L [Eudragit L (nhén hi€u)], copolyme axit metacrylic LD
[Eudragit L-30D55 (nhén hi¢u)], copolyme axit metacrylic S [Eudragit S (nhan hi¢u)] va
polyme tuong tu; va cac chit xuat hién tw nhién nhu senlac va chét twong tu.

Vi du v& nén pht dang mang giai phong kéo dai bao gdbm polyme xenluloza nhu
etyl xenluloza va polyme twong tu; va polyme acrylic nhu copolyme aminoalkyl
metacrylat RS [Eudragit RS (nhdn hi¢u)], huyén phi copolyme etyl acrylat-metyl
metacrylat [Eudragit NE (nhén hi¢u)] va polyme tuong tu.

Céc nén pht néu trén ¢ thé duoc st dung sau khi tron vé6i hai hodic cac loai & cac
ty 18 thich hop. P& phu, vi du, tic nhan chén séng nhu titan oxit, sit dé (IIT) oxit va tuong
tur co thé duoc st dung.

Hop chét theo sang ché thé hién doc t6 thip (nhu doc tb cap tinh, ddc t& man tinh,
doc to di truyén, doc t6 sinh san, doc tb hai tim, doc gdy ung thu) va it tic dung phu. Vi
véy, n6 ¢6 thé duoc str dung lam thubc phong ngira hoic didu tri hoic chdn doan cac bénh
& dong vat c6 vu (nhu ngudi, bd, ngua, chd, meo, khi, chudt nhét, chudt).

Hop chét theo sang ché c6 hoat tinh trc ché CH24H vuot troi va cb thé ngan sy
chét té bao than kinh, sy gia ting AB, viém ndo va tuong tu.

Theo d6, hop chét theo sang ché hitu ich & phong ngira, cai thién céc tridu chimg,
ngan ngira sy phét trién hodc diéu tri cic bénh lién quan dén chuc ning ting cudng cia
CH24H, vi dy, bénh thoai héa than kinh.

Trong ban mé ta sang ché, “bénh thodi hoa than kinh” 1 bénh lién quan dén bién
tinh ciia c4c mo than kinh.

Vi du cu thé vé bénh thoai héa thin kinh bao gém bénh Alzheimer, suy giam
nhén thirc nhe, bénh Huntington, bénh Parkinson, bénh xo cing cdt bén teo co, chén
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thuong so ndo, nhdi mau ndo, bénh ting nhan 4p, da xo cimg va twong tyr.

Ngoai ra, hop chét theo sang ché hiru ich d& phong ngira, cai thién céc triéu
ching, ngin ngira sy phat trién hodc diéu tri cac bénh lién quan dén chirc nang ting
cuong ctia CH24H, vi du, chig dong kinh, bénh tAm than phén liét va twong tu.

Hon nita, hop chét theo sang ché hitu ich d& phong ngira, cai thién céc triéu
chimg, ngin ngira sy phat trién hodc didu tri cac bénh lién quan dén chirc ning ting
cudong cia CH24H, vi dy, chiing co thit va tuong tu.

Liéu lugng hop chét theo sang ché thay dbi phu thude dbi trong st dung, dudng sir
dung, bénh dich, céc triéu chimg va didu kién twong tu. Vi duy, khi hop chét dugc st dung
qua dudng miéng & bénh nhan ngudi 16n (trong luong co thé 60kg), lidu luong cta no 14
khoang 0,01 dén 100mg/kg trong hrong co thé mdi lidu, tdt hon 14 0,05 dén 30mg/kg trong
luong co thé mbi liéu, tdt hon 12 0,1 dén 10mg/kg trong lwong co thé mbi lidu va luvong nay
dwoc mong mudn sir dung trong 1 dén 3 phin mdi ngay.

Néu hop chét theo sang ché dugc sit dung cho mdi trong sb céc bénh néu trén, né
¢6 thé dugce st dung trong hdn hop thich hop v6i thude hodc phuong phap didu tri thuong
dugc str dung cho bénh do.

Vi du vé thubc (sau day con goi tit 1a “thube di kém”) duoc sir dung két hop véi
hop chét theo sang ché bao gdm céc chit (rc ché axetylcolin esteraza (nhw donepezil,
rivastigmine, galanthamin, zanapezil va chit trong tw), chit khang chimg mét tri (nhu
memantine), chét trc ché su san sinh sy bai tiét, tich ty, dong tu va/hodc léng protein 3
amyloit, cac chét trc ché B secretaza (nhu 6-(4-biphenylyl)metoxy-2-[2-(N,N-
dimetylamino)etyl]tetralin, 6-(4-biphenylyl)metoxy-2-(N,N-dimetylamino)metyltetralin, 6-
(4-biphenylyl)metoxy-2-(N,N-dipropylamino)metyltetralin, 2-(N,N-dimetylamino)metyl-6-
(4’-metoxybiphenyl-4-yl)metoxytetralin, 6-(4-biphenylyl)metoxy-2-[2-(N,N-
dietylamino)etyl]tetralin, 2-[2-(N,N-dimetylamino)etyl]-6-(4’-metylbiphenyl-4-
yDmetoxytetralin, 2-[2-(N,N-dimetylamino)etyl]-6-(4’-metoxybiphenyl-4-yl )metoxytetralin,
6-(2’,4’-dimetoxybiphenyl-4-yl)metoxy-2-[ 2-(N,N-dimetylamino)etyl]tetralin, 6-[4-(1,3-
benzodioxol-5-yl)phenylJmetoxy-2-[2-(N,N-dimetylamino)etyl|tetralin, 6-(3°,4’-
dimetoxybiphenyl-4-yl)metoxy-2-[2-(N,N-dimetylamino)etyl]tetralin, dang hoat tinh cta
chiing, mubi cia chiing va hydrat ciia chiing, OM99-2 (W001/00663)), thudc tc ché y
secretaza, thudc trc ché dong tu protein p amyloit (nhw PTI-00703, ALZHEMED (NC-531),
PPI-368 (JP-A-11-514333), PPI-558 (JP-A-2001-500852), SKF-74652 (Biochem. J. (1999),
340(1), 283-289)), vacxin B amyloit, enzym thoai bién  amyloit va twong tur, cic chét hoat
héa chirc ning nio (nhwr aniracetam, nicergoline), thudc diu tri khic cho bénh Parkinson
[(nhw céc chat chii van thy thé dopamin (nhu L-DOPA, bromocriptine, pergolide, talipexole,
pramipexole, Cabergoline, adamantadine), cic chét rc ché monoamin oxidaza (MAO) (nhu
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deprenyl, Selgiline (selegiline), remacemide, riluzole), thudc chdng tiét cholin (nhur
trihexyphenidyl, biperiden), cac cht trc ché COMT (nhu entacapone)], thudc diéu trj xo
cimg cdt bén teo co (nhur riluzole va chét trong tw, yéu t6 dinh dudng than kinh), thudc diéu
tri hanh vi bit thuong, di lang thang va tuong tir do sy phat trién ctia chimg mt tri (nhu thude
giam dau, thudc an than), cic chit irc ché co ché gy chét té bao theo chuong trinh (nhwr CPI-
1189, IDN-6556, CEP-1347), cac chét hoat héa biét héa hodc tai tao no ron (nhu leteprinim,
xaliproden (SR-57746-A), SB-216763, Y-128, VX-853, prosaptide, 5,6-dimetoxy-2-
[2,2,4,6,7-pentametyl-3-(4-metylphenyl)-2,3-dihydro- 1-benzofuran-5-yl]isoindolin, 5,6-
dimetoxy-2-[3-(4-isopropylphenyl)-2,2,4,6,7-pentametyl-2,3-dihydro-1-benzofuran-5-
yl]Jisoindolin, 6-[3-(4-isopropylphenyl)-2,2,4,6,7-pentametyl-2,3-dihydro-1-benzofuran-5-yl]-
6,7-dihydro-5H-[1,3]dioxolo[4,5-f]isoindol va c4c dang hoat hoa, mudi va hydrat cta chiing),
thudc chdng suy nhuoc (nhur desipramin, amitriptyline, imipramin, tramadol), thudc chéng
chimg dong kinh (nhw lamotrigine), thudc an than (nhw benzodiazepine), thuc khéng viém
khdng steroit (nhu meloxicam, tenoxicam, indomethacin, ibuprofen, celecoxib, rofecoxib,
aspirin, indomethacin), thubc khang thip khép lam giam bénh (disease-modifying anti-
rheumatic drug-DMARD), thudc khang xytokin (nhu thudc trc ché TNF, thudc e ché MAP
kinaza), thudc steroit (nhu dexamethasone, hexestrol, cortisone axetat), thubc diéu tri su
khong cAm duoc hodc bai niéu thudng xuyén (nhu flavoxat hydroclorua, oxybutynin
hydroclorua, propiverin hydroclorua), cac chét trc ché phosphodiesteraza (nhu sildenafil
(xitrat)), cac chét dbi khang dopamin (nhw apomorphine va chét twong tir), thude chéng
chting loan nhip tim (nhu mexiletine), hoocmon giéi tinh hogic dan xuét ciia n6 (nhu
progesterone, estradiol, estradiol benzoat), thude diéu tri chimg loding xwong (nhur alfacalcidol,
calcitriol, elcatonin, calcitonin salmon, estriol, ipriflavone, dinatri pamidronat, natri
alendronat hydrat, dinatri incadronat), parathyroid hoocmon (PTH), chét di khang thy thé
canxi, thudc didu tri chimg mét ngd (nhu thudc benzodiazepin, thubc khong
benzodiazepin, chét chi van melatonin), thudc diéu tri bénh tAm than phén liét (nhu thubc
chéng loan than dién hinh nhu haloperidol va tuong tu; thudc chéng loan than khong dién
hinh nhu clozapin, olanzapin, risperidon, aripiprazol va twong tu; thubc dong vai tro lam
thu thé metabotropic glutamat hodc thu thé lien két kénh ion; chét trc ché
phosphodiesteraza) va tuong tu.

Ngoai ra, viéc sir dung két hop véi phuong phép cdy ghép té bao gde than kinh hogc
tién t6 than kinh dwgc didu ché tir t& bao gbc phoi thai hosic mé than kinh, hodc mé thin kinh
phéi, va viée sir dung két hop véi duge phdm nhu thubc ngan dap tmg mién dich sau khi cdy
ghép va tuong tu.

Hon nita, hop chét theo sang ché ¢6 thé duge st dung két hop véi cac thude di

kém sau day.
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(1) thudc diéu tri dai thao duong

Vi dy, céc ché phim insulin (nhur ché phdm insulin dong vat duoc chiét tir tuyén tuy
ctia bd, lon; ché phim insulin ngudi dwoc tbng hop gen st dung Escherichia coli, ndm men;
insulin k&m; insulin protamin k&m; manh insulin hozc c4c din xudt (nhu INS-1), ché phém
insulin ding dudng miéng), chit 1am nhay insulin (nhv pioglitazon hoic mubi ctia n6 (t6t
hon 1a hydroclorua), rosiglitazon hodc mudi cia nb (tét hon 1a maleat), Tesaglitazar,
Ragaglitazar, Muraglitazar, Edaglitazone, Metaglidasen, Naveglitazar, AMG-131, THR-
0921), chit tc ché a-glucosidaza (nhu voglibose, acarbose, miglitol, emiglitate),
biguanide (nhu metformin, buformin hoéc mudi cia nod (nhu hydroclorua, fumarat,
suxinat)), chit kich thich bai tiét insulin [sulfonylurea (nhu tolbutamit, glibenclamit,
gliclazit, clorpropamit, tolazamit, axetohexamit, glyclopyramit, glimepirit, glipizit,
glybuzol), repaglinit, nateglinit, mitiglinit hoic mudi canxi hydrat ctia n6, chét bai tiét
insulin phu thudc glucoza (nhu axit [(3S)-6-({2',6'-dimetyl-4'-[3-
(metylsulfonyl)propoxy]biphenyl-3-yl} metoxy)-2,3-dihydro-1-benzofuran-3-yl] ~ axetic
hodc mudi ctia nd)], chit we ché dipeptidyl peptidaza IV (nhu Alogliptin, Vildagliptin,
Sitagliptin, Saxagliptin, T-6666, TS-021), chit chi1 van B3 (nhw AJ-9677), chit chi vén
GPR40, chit cht vén thy thé GLP-1 [nhu GLP-1, thubc GLP-1MR, NN-2211, AC-2993
(exendin-4), BIM-51077, Aib(8,35)hGLP-1(7,37)NH,, CJC-1131], chit cha van amylin
(nhu pramlintit), cac chit (e ché phosphotyrosin phosphataza (nhu natri vanadat), cht trc
ché hinh thanh glucoza trong co thé dong vat (nhu chét trc ché glycogen phosphorylaza,
chit trc ché glucoza-6-phosphataza, cac chit di khang glucagon), chét trc ché SGLUT
(chit dbng van chuyén natri-glucoza) (nhw T-1095), chét @c ché 11B-hydroxysteroit
dehydrogenaza (nhur BVT-3498), adiponectin hodc chit chii van ciia né, chét e ché IKK
(nhu AS-2868), thudc cai thién khang leptin, céc chét cht van thu thé somatostatin, cac
chét hoat hoa glucokinaza (nhu Ro-28-1675), GIP (Glucose-dependent insulinotropic
peptide) va tuong tu.

(2) thudc diéu tri bién ching déi thao duong

Vi du, c6 thé @& cap dén cac chét Gc ché andoza reductaza (nhu tolrestat,
epalrestat, zenarestat, zopolrestat, minalrestat, fidarestat, CT-112), yéu t6 dinh dudng than
kinh va thudc ting cudng yéu t6 nay (nhu NGF, NT-3, BDNF, céc yéu té dinh dudng
than kinh va thudc ting cuong duge md ta trong cong bd don s6 WO01/14372 (nhur 4-(4-
clophenyl)-2-(2-metyl-1-imidazolyl)-5-[3-(2-metylphenoxy)propyl]oxazol)), thubc thiic
dAy tai tao day than kinh (nhu Y-128), chét (rc ché PKC (nhu ruboxistaurin mesylat), chit
trc ché AGE (nhu ALT946, pimagedin, pyratoxanthin, N-phenaxylthiazoli bromua
(ALT766), ALT-711, EXO-226, Pyridorin, pyridoxamin), cdc chit chéng mudi oxy hoat
hoa (nhu axit thioctic), chit gidn mach mau ndo (nhu tiapurit, mexiletin), cac cht chil van
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thy thé somatostatin (nhu BIM23190), chit tc ché didu tiét kinaza-1(ASK-1) tin hiéu co
ché gay chét té bao theo chuong trinh va twong tur.
(3) thude diéu tri ching tang lipit huyét
Vi du, hop chit statin (nhu pravastatin, simvastatin, lovastatin, atorvastatin,
fluvastatin, rosuvastatin, pitavastatin, hodc mubi cia nod (nhu mubi natri, mubi canxi)),
chét rc ché squalene synthaza (nhu lapaquistat axetat hodc mudi ciia n6), hop chét fibrat
(nhu bezafibrat, clofibrat, simfibrat, clinofibrat), chét Gc ché ACAT (nhu Avasimibe,
Eflucimibe), nhwa trao dbi anion (nhu colestyramin), probucol, thudc axit nicotinic (nhu
nicomol, niceritrol), etyl icosapentat, phytosterol (nhu soysterol, gamma oryzanol) va
tuong tur.
(4) thudc chéng chimg tang huyét ap
Vi du, chit @rc ché enzym chuyén hoa angiotensin (nhu captopril, enalapril,
delapril), chat dbi khang angiotensin II (nhw candesartan cilexetil, losartan, eprosartan,
valsartan, telmisartan, irbesartan, tasosartan, axit 1-[[2’-(2,5-dihydro-5-oxo-4H-1,2,4-
oxadiazol-3-yl)biphenyl-4-yl|metyl]-2-etoxy-1H-benzimidazol-7- cacboxylic, Azilsartan,
Azilsartan medoxomil), chit ddi khang canxi (nhu manidipin, nifedipin, amlodipin,
efonidipin, nicardipin), chit m& kénh kali (nhu leveromakalim, L-27152, AL 0671, NIP-
121), clonidin va tuong tu.
(5) thudc chbng béo phi
Vi du, thudc chéng béo phi tac dung chi yéu (nhu dexfenfluramin, fenfluramin,
phentermine, sibutramin, amfepramon, dexamphetamin, mazindol, phenylpropanolamin,
clobenzorex; chat d6i khang thy thé MCH (nhu SB-568849; SNAP-7941; céc hop chét
dwoc md ta trong cong bd don sb WO01/82925 va WOO01/87834); chit dbi khang
neuropeptit Y (nhu CP-422935); cac chét di khang thu thé cannabinoit (nhw SR-141716,
SR-147778); chét d6i khang ghrelin; chét trc ché 11p-hydroxysteroit dehydrogenaza (nhu
BVT-3498)), chét trc ché lipaza tuyén tuy (nhu orlistat, cetilistat), cht chi vin B3 (nhu
AJ-9677, AZ40140), peptit chan an anorectic (nhu leptin, CNTF (yéu t& dinh dudng than
kinh thé mi)), chit chii van cholexystokinin (nhu lintitript, FPL-15849), thudc gay chan
an (nhu P-57) va tuong tu.
(6) thudc 1oi tiéu
Vi du, din xuét xanthine (nhu theobrom natri salixylat, theobrom canxi salixylat),
ché phdm thiazit (nhu ethiazit, xyclopenthiazit, triclometyazide, hydroclothiazit,
hydroflumetiazit, benzylhydroclothiazit, penflutizide, polythiazit, metyclothiazit), ché
phédm antialdosteron (nhu spironolacton, triamteren), chit trc ché cacbonic anhydraza
(nhu axetazolamit), thudc clobenzensulfonamit (nhu clortalidon, mefrusit, indapamit),

azosemit, isosorbit, axit etacrynic, piretanit, bumetanit, furosemit va twong tu.
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(7) thuc hoa hoc tri liéu

Vi du, thudc alkyl héa (nhu xyclophosphamit, ifosfamit), cac chat d6i khang chuyén
hoéa (nhu methotrexat, 5-floraxil hoic dan xuét ctia n6), khang sinh khang u (nhw mitomyxin,
adriamyxin), thude khang u ngué)n géc thue vat (nhu vincristin, vindesin, Taxol), cisplatin,
carboplatin, etoposit va twong tw. Trong sb ndy, Furtulon va NeoFurtulon ma 1a cac din xut
5-floraxil, va twong tw dugc wu tién.

(8) thubc mién dich tri liéu

Vi du, c4c thanh phin vi sinh vét hodc vi khun (nhu dén xuét dipeptit muramyl,
Picibanil), polysacarit ¢ hoat tinh tiém nang mién dich (nhw lentinan, schizophyllan, krestin),
xytokin thu dugc bang k§ thuat gen (nhu interferon, interleukin (IL)), cac yéu tb kich thich
cum khuin (nhu yéu t6 kich thich cum khuén bach ciu hat, erythropoietin) va tuong tu, véi
uu tién cho céc interleukin nhu IL-1, IL-2, IL-12 va twong tu.

(9) thuc chéng dong mau

Vi duy, heparin (nhu heparin natri, heparin canxi, dalteparin natri), warfarin (nhu
warfarin kali), thuéc khang thrombin (nhu argatroban), thudc tan cuc huyét (nhu
urokinaza, tisokinaza, alteplaza, nateplaza, monteplaza, pamiteplaza), chat trc ché tich tu
platelet (nhu ticlopidin hydroclorua, cilostazol, etyl icosapentat, beraprost natri,
sarpogrelat hydroclorua) va tuwong tu.

(10) thudc cai thién hoi chimg suy giam sirc khoe vé ca thé chat

Vi duy, cac chét uc ché xyclooxygenaza (nhu indomethaxin va chit twong tu)
[Cancer Research, Tap 49, trang 5935-5939, 1989], cac din xuit progesteron (nhu
megestrol axetat) [Journal of Clinical Oncology, Tép 12, trang 213-225, 1994],
glucosteroit (nhw dexamethason va chdt twong tu), thuéc metoclopramit, thudc
tetrahydrocannabinol (cac cong bd don da duge dé cap & trén), thude cai thién chuyén hoa
thanh chit béo (nhu axit eicosapentanoic va chét twong tw) [British Journal of Cancer,
Tap 68, trang 314-318, 1993], hoocmon ting trudng, IGF-1, hodc khang thé yéu tb gay ra
hoi ching suy gidm suc khoe vé ¢4 thé chit nhu TNF-a, LIF, IL-6, oncostatin M va
tuong tu.

Hai hodc cac loai thudc di kém néu trén c6 thé duoc st dung két hop theo ty 1€
thich hgp.

C6 thé st dung hop chét theo sang ché cho mdi bénh két hop sinh hoc (nhw khang
thé, ché phim vacxin va trong tr), hosic & dang diéu tri két hop bing phuong phép diéu tri
gen va tuong tu.

Vi du vé& khang thé va ché phim vacxin bao gdm ché phim vacxin chéng lai
angiotensin II, ché phim vacxin chéng lai CETP, khang thé CETP, khang thé TNFo. va
khang thé chdng xytokin khac, ché phim vacxin amyloit B, vacxin d4i thdo dudng typ 1 (nhur
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DIAPEP-277 do Peptor Ltd. san xuét), khang thé khang HIV, ché phdm vacxin HIV va
twong tyr, khang thé hozc ché pham vacxin chdng lai xytokin, enzym renin-angiotensin va san
phim ctia n6, khang thé hoc ché phém vacxin chéng lai enzym hoic protein lién quan dén
su chuyén hoa lipit huyét, khang thé hoic vacxin chéng lai enzym hoic protein lién quan dén
hién twong dong mau hodc hé phan hiy fibrin, khang thé hodc ché phdm vacxin chéng lai
protein lien quan dén sw chuyén héa dudng hogic khang insulin va tuong ty.

Ngoai ra, viée st dung két hop véi ché phim sinh hoc lién quan dén yéu t6 ting
trudng nhu GH, IGF va tuong tu 13 c6 thé.

Vi du v& phuong phép diéu tri gen bao gdm phwong phép diéu tri st dung gen lien
quan dén xytokin, enzym renin-angiotensin va san ph&m ctia n6, protein G, chit chi véan lien
hop protein G va enzym phosphoryl héa ctia nd, phuong phap diéu tri stt dung ADN mdi nhur
mdi NFkB va tuong tu, phwong phap didu tri st dung sy khang cam gic, phuong phap diéu
tri st dung gen lién quan dén enzym hodc protein lién quan dén sy chuyén hoa lipit huyét
(nhu gen lién quan dén sy chuyén hoa, sur bai tiét hodc hép phu cholesterol hodc triglyxerit
hogic HDL-cholesterol hodc phospholipit huyét), phuong phap diéu trj str dung gen lién quan
dén enzym hodc protein lién quan dén didu tri sy hinh thanh mach gy tic mach ngoai vi va
twong tu (nhu cac yéu t6 tang trudng nhu HGF, VEGF va yéu t6 twong tu), phuwong phap
didu tri st dung gen lién quan dén protein lién quan dén sy chuyén hoa dudng hoidc chét
khang insulin, khang cam gidc ddi véi xytokin nhu TNF va tuwong tw, va twong tur.

Ngoai ra, c6 thé sir dung két hop véi cac phuong phép tai tao ndi tang nhur tai tao tim,
t4i tao than, t4i tao 14 lach, t4i tao mach méu va twong tir hodc didu trj cAy ghép té bao st dung
t& bao tity xwong (t€ bao tity don bao, té bao tity gdc) hodic co quan nhén tao st dung k¥ thuat
mo (nhu mach mau nhén tao va manh co tim).

Thoi gian sit dung hop chét theo sang ché va thoi gian sir dung thude di kém 14
khong bi gidi han, va chiing c6 thé duge sir dung ddng thoi hoic theo cach dan xen & ddi
tuong stt dung. Thém nita, hop chét theo sang ché va thudc di kém c6 thé duge st dung
lam hai loai ché phdm chtra mdi thanh phén hoat tinh, hodc mdi ché phédm chira c4 hai
thanh phén hoat tinh.

Liéu luong thudc di kém c6 thé duge xéac dinh thich hop dua vao lidu lugng dugce
stt dung trong céc truong hgp lam sang. Ty 1€ tron hop chét theo sang ché va thubc di
kém co thé dugce xac dinh thich hop phu thudc vao dbi tugng st dung, dudng st dung,
bénh dich, triéu chung, cach két hop va twong tr. Khi ddi tuong str dung 13 nguoi, vi dy,
thuée di kém c6 thé dwoc st dung vé6i lwong 0,01 - 100 phan trong lrgng twong tmg véi 1
phén trong lwong hop chét theo sang ché.

Vi du thue hién sang ché
Sang ché dugc giai thich chi tiét du6i day bang céc vi du, vi du thi nghiém va vi
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du phdi ché ma khong dugc xem 13 gidi han, va sang ché c6 thé duoc thay ddi trong pham
vi clia sang ché.

Trong céc vi du sau ddy, “nhiét do trong phong” thudng 1a khoang 10°C dén
khoang 35°C. Céc ty 1 chi dan 1a cdc dung méi dugc tron 13 céc ty 1€ tron theo thé tich,
trir khi dugce dinh nghia khéc. % nghia 14 % trong lugng, trir khi duge dinh nghia khéc.

Trong phép sic ky cot silica gel, NH 1a sit dung silica gel lién két
aminopropylsilan. Trong HPLC (phép séc ky 1ong hiéu ning cao), C18 14 sir dung silica
gel lién két octadexyl. Cac ty 1& dung moi rira giai 14 céc ty 1 tron theo thé tich, trir khi
duoc dinh nghia khéc.

Céc tir viét tit duoc sir dung trong ban md ta 1a nhu sau.

THF: tetrahydrofuran

DME: 1,2-dimetoxyetan

DMF: N,N-dimetylformamit

DMA: N,N-dimetylaxetamit

DMSO: dimetyl sulfoxit

ESI: phuong phép phun ion

APCI: ion hoa hoc trong khong khi

[M+H]": dinh ion phén tt

M: ndng d mol

N: ndng do N

IPE: diisopropyl ete

HATU: 2-(1H-7-azabenzotriazol-1-yl)-1,1,3,3-tetrametyl uroni hexaflophosphat
DMTMM: dimetoxy[ 1.3.5]triazin-2-yl)-4- metylmorphohm clorua
HPLC: phép sic ky 1éng hiéu ning cao

TFA: axit trifloaxetic

mp: diém néng chay

'H NMR (phd cong huéng tir hat nhan proton) dugc do bang loai bién | doi
Fourier NMR. Pé phén tich, ACD/SpecManager (nhn hiéu) va tuong tu duoc st dung.
Céc dinh v6i céc proton rat nhe nhu nhém hydroxy, nhém amino va trong tw dugc mé ta
theo ghi chu.

MS (phd khéi) dugc do bang LC/MS (phd ké khdi phép sic ky long). Véi
phuong phép ion hoéa, phuong phép ESI (ElectroSpray Ionization- ion héa phun ion),
hoac phuong phap APCI (Atomospheric Pressure Chemical Ionization- ion hoa hoc ap
sudt khi) duogc sir dung. Dit liéu chi din céc phét hién. Thong thudng, dinh ion phan tir
duoc quan sat thdy. Trong truong hop hop chit c6 nhom tert-butoxycacbonyl (-Boc), dinh

sau khi loai bé nhém tert-butoxycacbonyl hodc nhém tert-butyl c6 thé dwoc quan sit &
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dang ion méanh. Trong trubng hop hop chit c6 nhém hydroxy (-OH), dinh sau khi loai bd
H,0 ¢6 thé dwoc quan sat & dang ion manh. Trong twdng hop mudi, dinh ion phan tir hoic
dinh ion manh ctia dang ty do thudng duoc quan st thiy.

Gi4 tri phan tich nguyén t& (Anal.) thé hién gié tri dugc do (Caled) va gia tri két
qua (Found).
Vidul
(4-benzyl-4-hydroxypiperidin-1-yl)(5-metyl-2-(pyridin-4-yl)phenyl)metanon
A) metyl 5-metyl-2-(pyridin-4-yl)benzoat

Gia nhiét hdn hop gdm metyl 2-bromo-5-metylbenzoat (5,2g), axit pyridin-4-
boronic (4,2g), natri cacbonat (4,8g), tetrakis(triphenylphosphin)paladi(0) (1,3g), nuéc
(10ml) va DME (50ml) trong hdi Iuu qua dém trong khi nito. Pha lodng hdn hop phan
ting bing etyl axetat, v duoc loc qua silica gel. C6 dich loc dudi 4p sudt giam, va tinh
ché phan cin bang phép séc ky cot silica gel (etyl axetat/hexan) dé thu dugc hop chét néu
& d& muyc (2,5g).
'H NMR (300 MHz, CDCL3) § 2,45 (3H, s), 3,65 (3H, s), 7,18-7,25 (3H, m), 7,39 (1H, d,
I=179Hz), 7,73 (1H, s), 8,59-8,64 (2H, m).
B) axit 5-metyl-2-(pyridin-4-yl)benzoic hydroclorua

Gia nhiét hdn hop gdm metyl S5-metyl-2-(pyridin-4-yl)benzoat (8,8g), axit
clohydric 6N (65ml) va axit axetic (100ml) trong hdi luu qua dém. Lam bay hoi dung mdi
dudi 4p sudt giam, va rira chat rin thu dugc bing etyl axetat dé thu dugc hop chit néu &
dé muc (6,6g).
MS (APCI+): [M+H]" 214.3.
C) (4-benzyl-4-hydroxypiperidin- 1-yl)(5-metyl-2-(pyridin-4-yl)phenyl)metanon

Khudy huyén phii trong DMF (5,0ml) chia axit 5-metyl-2-(pyridin-4-yl)benzoic
hydroclorua (0,33g), 4-benzyl-4-hydroxypiperidin (0,38¢g), HATU (0,75g) va trietylamin
(0,92ml) qua dém & nhiét d6 trong phong. Pha loang hdn hop phan tng bing nudc, va
chiét hdn hop nay bang etyl axetat. Rira dich chiét biang nude mubi bao hoa, va lam kho
qua natri sulfat khan, va lam bay hoi dung modi duéi ép sudt giam. Tinh ché phén cin
bing phép sic ky cot silica gel (NH, etyl axetat/hexan), va sau d6 tinh ché bing HPLC so
bd (C18, pha dong: nudc /axetonitril (chira TFA 0,1%)), co phén cét thu duge dudi ap
suét giam. Bb sung dung dich nudc natri hydro cacbonat bdio hoa vao phan cin, va chiét
hén hop nay bing etyl axetat. Lam kho dich chiét qua natri sulfat khan. Lam bay hoi dung
mdi nay dudi ap sudt giam. Két tinh lai chét rén thu duoc tir etyl axetat/hexan d thu duge
hop chét néu & dé muc (0,33g).
'H NMR (400 MHz, DMSO-dg) 8 0,01-1,13 (2H, m), 1,22-1,49 (2H, m), 2,20-2,47 (4H,

m), 2,56-2,78 (2H, m), 2,82-3,09 (2H, m), 4,09-4,29 (1H, m), 4,31-4,39 (1H, m), 6,99-
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7,28 (6H, m), 7,29-7,49 (4H, m), 8,52-8,66 (2H, m).

Vidu?2
(4-benzyl-4-hydroxypiperidin-1-yl)(3-metyl-5-(pyridin-4-yl)-1,2-oxazol-4-yl)metanon
A) etyl 3-metyl-5-(pyridin-4-yl)-1,2-oxazol-4-cacboxylat

Thém iot (2,2g) vao hdn hop gdm etyl axetoaxetat (7,Iml) va dung dich
metylamin THF 2M (28ml) dudi bé nudc, va khudy hdn hop ndy & nhiét d trong phong
trong 3 gi®. Pha lodng hén hop phan tmg bing nudc mudi bdo hoa, va chiét bang etyl
axetat/ THF. Lam kho dich chiét qua natri sulfat khan, va 1am bay hoi dung moi dudi ap
sudt giam.

Thém trietylamin (12ml) va isonicotinoyl clorua (5,2g) vao dung dich toluen
chira phén cin thu dugc (60ml), va khudy hén hop nay qua dém & nhiét do trong phong.
Loc nguyén li¢u khong tan va ¢ dich loc duéi 4p sudt giam. Pha loang phin cin bing
nude mudi bdo hoa, va chiét hdn hop nay bing etyl axetat. Lam khd dich chiét qua natri
sulfat khan, va 1am bay hoi dung méi duéi ap sudt giam.

Gia nhiét huyén phu chira phan cin thu duge va hydroxylamin hydroclorua
(2,6g) trong axit axetic (50ml) trong hdi luu trong 3 gid, va 1am bay hoi dung mdi dudi 4p
sudt giam. BS sung dung dich mrée natri hydro cacbonat bdo hoa vao phén ciin, va chiét
hén hop nay bing etyl axetat. Lam khd dich chiét qua natri sulfat khan, va 1am bay hoi
dung mdi dudi 4p sudt giam. Tinh ché phin cin bing phép sic ky cdt silica gel (etyl
axetat/hexan) dé thu duoc hop chit néu & d& muc (0,95g).

MS (APCI+): [M+H]" 233,2.
B) Axit 3-metyl-5-(pyridin-4-yl)-1,2-oxazol-4-cacboxylic

Thém dung dich nudc natri hydroxit 1N (5,0ml) vao dung dich chua etyl 3-
metyl-5-(pyridin-4-yl)-1,2-oxazol-4-cacboxylat (0,95g) trong dung mdi hdn hgp gbm
THF (20ml)/metanol (10ml) va khudy hdn hop niy & nhiét do trong phong trong 4 gid.
Thém nude vao hdn hop phan tmg, va rira hdn hop niy bing etyl axetat. Axit hoa 16p
nude thu duge bing axit clohydric 1N, thém natri clorua vao d6 cho dén khi hdn hop nay
trd nén bdo hoa, va chiét hdn hop nay bing etyl axetat. Lam kho dich chiét qua natri sulfat
khan, va 1am bay hoi dung méi dudi 4p sudt giam dé thu dwgc hop chit néu & dé muc
(0,482).

MS (ESI+): [M+H]" 204.9.
C) (4-benzyl-4-hydroxypiperidin-1-yl)(3-metyl-5-(pyridin-4-yl)-1,2-oxazol-4-yl)metanon

Khudy huyén phi trong DMF (5,0ml) chita axit 3-metyl-5-(pyridin-4-yl)-1,2-
oxazol-4-cacboxylic (0,25g), 4-benzyl-4-hydroxypiperidin (0,35g), HATU (0,70g) va
trietylamin (0,85ml) & nhiét d§ trong phong trong 3 gid. Pha loang hdn hop phan tng
bang nudc, va chiét hdn hop nay bing etyl axetat. Rira dich chiét bing nwéc mudi bao
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hoa, va 1am khd qua natri sulfat khan. Lam bay hoi dung mdi nay duéi 4p suét giam. Tinh
ché phn cin bing phép sic ky cot silica gel (etyl axetat/hexan), va sau d6 tinh ché bang
HPLC so b6 (C18, pha dong: nudc/axetonitril (chira TFA 0,1%)), va ¢b phan ct thu dugc
dudi ap sudt giam. B sung dung dich nudc natri hydro cacbonat bao hoa vao phén cin,
va chiét hdn hop nay bing etyl axetat. Lam kho dich chiét qua natri sulfat khan, va lam
bay hoi dung méi dudi 4p suét giam dé thu duge hop chit néu & dé muc (0,29g).
'H NMR (400 MHz, DMSO-dg) & 1,12-1,37 (2H, m), 1,41-1,60 (2H, m), 2,23 (3H, s),
2,65 (2H, brs), 3,05-3,31 (3H, m), 4,21-4,37 (1H, m), 4,54 (1H, s), 7,03-7,34 (5H, m),
7,50-7,60 (2H, m), 8,73 (2H, d, J = 5,3 Hz).
Vidu 4
4-((4-hydroxy-1-(5-metyl-2-(pyridin-4-yl)benzoyl)piperidin-4-yl)metyl)benzonitril
A) tert-butyl 4-(4-bromobenzyl)-4-hydroxypiperidin-1-cacboxylat

Thém nhé giot 1,2-dibromoetan (0,90ml) vao huyén phii chira magie (2,9g) trong
dietyl ete (50 ml) & nhiét do trong phong, va khudy manh hdn hop phan tng & nhiét do
trong phong trong 20 phat. Thém nhd giot dung dich dietyl ete (150ml) chura 4-
bromobenzyl bromua (25g) vao hdn hgp phan ttng ndy hon 30 phut hoic 14u hon & 0°C,
va sau d6 thém nho giot dung dich dietyl ete (200 ml) chira tert-butyl 4-oxopiperidin-1-
cacboxylat (16g) hon 30 phiit hoic 14u hon & 0°C. Lam 4m hdn hgp phan tmg dén nhiét
d6 trong phong, va khudy & nhiét do trong phong trong 3 gid. Thém dung dich nuéc
amoni clorua bdo hoa (200ml) vao hdn hop phan mg, va chiét hdn hop nay bing etyl
axetat. Lam kho dich chiét qua natri sulfat khan, va 1am bay hoi dung mdi dudi 4p sut
giam. Tinh ché phin cin bing phép séc ky cot silica gel (etyl axetat/hexan) dé thu duoc
hop chét néu & d& muc (12g).
'H NMR (400 MHz, CDCl;) & 1,45 (9H, s), 1,47 (2H, brs), 1,55 (2H, dd, J = 12,0, 3,6 Hz),
2,71 (2H, s), 3,08 (2H, t, J = 11,6 Hz), 3,85 (2H, brs), 7,07 (2H, d, ] = 8,4 Hz), 7,44 (2H,
d,J=8,4 Hz).
B) tert-butyl 4-(4-xyanobenzyl)-4-hydroxypiperidin-1-cacboxylat

Khudy hdén hop gbém tert-butyl 4-(4-bromobenzyl)-4-hydroxypiperidin-1-
cacboxylat (35g), K4Fe(CN)s (12g), paladi(Il) axetat (1,1g), natri cacbonat (11g), 2-
propanol (7,5ml) va DMA (150ml) & 120°C trong 12 gi¢. Cho hdn hgp phan tmg ngudi
dén nhiét do trong phong, pha lodng vé6i diclometan, va loc qua celit. Rira dich loc bing
nude va nude mudi bdo hoa, 1am khd qua magie sulfat khan, va 1am bay hoi dung moi
dudi 4p sudt giam. Tinh ché phén cin bing phép sic ky cot silica gel (etyl axetat/hexan)
d& thu duoc hop chit néu & dé muc (17g).
'H NMR (400 MHz, CDCL3) & 1,46 (9H, s), 1,47 (2H, brs), 1,55-1,56 (2H, m), 2,82 (2H,
s), 3,09 (2H, t, ] = 11,6 Hz), 3,87 (2H, brs), 7,33 (2H, d, ] = 8,4 Hz), 7,62 2H, d, ] = 8,4
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Hz).
C) 4-(4-xyanobenzyl)-4-hydroxypiperidin hydroclorua

Thém dung dich HCV/1,4-dioxan 4,0M (76ml) vao dung dich 1,4-dioxan (50 ml)
chira tert-butyl 4-(4-xyanobenzyl)-4-hydroxypiperidin-1-cacboxylat (19g) & 0°C, va
khudy hdn hop ndy & nhiét do trong phong trong 10 gid. Gom chét rin tao thanh bing
cach loc, rira bang etyl axetat (100ml) va dietyl ete (200ml), va 1am kho dudi ap suét giam
dé thu dugc hop chit néu & d muc (9,3g).
'H NMR (400 MHz, DMSO-de) & 1,52 (2H, d, J = 13,2 Hz), 1,72 2H, td, J = 13,2, 4,8
Hz), 2,83 (2H, s), 2,93-3,07 (4H, m), 5,00 (1H, s), 7,45 (2H, d, J = 8,0 Hz), 7,76 (2H, d, J
= 8,0 Hz), 8,86 (1H, brs), 9,15 (1H, brs).
D) 4-((4-hydroxy-1-(5-metyl-2-(pyridin-4-yl)benzoyl)piperidin-4-yl)metyl)benzonitril

Thu dugc hop chit néu & dé muc theo phwong phap twong tu nhu phuong phap
trong vidu 1.
'H NMR (400 MHz, DMSO-dg) § -0,07-0,93 (1H, m), 0,96-1,14 (1H, m), 1,21-1,54 (2H,
m), 2,28-2,48 (4H, m), 2,55-3,08 (4H, m), 4,08-4,30 (1H, m), 4,49 (1H, d, J = 10,6 Hz),
7,12-7,50 (7H, m), 7,65-7,76 (2H, m), 8,60 (2H, dd, J = 16,2, 5,3 Hz).
Vidu 8
(4-hydroxy-4-metylpiperidin-1-yl)(5-metyl-2-(pyridin-4-yl)phenyl)metanon
A) 1-(5-metyl-2-(pyridin-4-yl)benzoyl)piperidin-4-on

Khudy huyén phii chira axit 5-metyl-2-(pyridin-4-yl)benzoic hydroclorua (2,0g),
piperidin-4-on hydroclorua (1,2g), DMTMM (3,3g) va N-metylmorpholin (2,6ml) trong
DMEF (30ml) & nhiét d6 trong phong trong 5 gid, va sau d6 qua dém & 100°C. Pha lodng
hén hop phan tng bang nudc, va chiét hdn hop niy bing etyl axetat. Rira dich chiét bing
nude mudi bio hoa, va 1am kho qua natri sulfat khan. Lam bay hoi dung méi nay dudi 4p
sudt giam. Tinh ché phéan cin bang phép sic ky cot silica gel (etyl axetat/hexan) dé thu
duoc hop chit néu & dé muc (0,73g).
MS (APCI+): [M+H]" 295,1.
B) (4-hydroxy-4-metylpiperidin-1-yl)(5-metyl-2-(pyridin-4-yl)phenyl)metanon

Thém dung dich metylmagie bromua-dietyl ete 3M (0,84 mL) vao dung dich
THF (10ml) chra 1-(5-metyl-2-(pyridin-4-yl)benzoyl)piperidin-4-on (0,37g) & 0°C, va
khudy hén hop nay qua dém & nhiét do trong phong. Thém nude vao hdn hop phan tng &
0°C, va chiét hdn hop nay bing etyl axetat. Rira dich chiét bang nuéc mudi bdo hoa, va
1am kho qua natri sulfat khan. Lam bay hoi dung méi ndy dudi 4p suét giam. Tinh ché
phén cin bing phép sic ky cot silica gel (NH, etyl axetat/hexan) dé thu dwoc hop chit néu
& dé muc (0,19g).
'H NMR (300 MHz, CDCls) & 0,09-1,64 (8H, m), 2,42 (3H, s), 2,58-3,27 (3H, m), 4,18-
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4,39 (1H, m), 7,09-7,56 (5H, m), 8,61 (2H, d, J = 4,5 Hz).
Vidu9
(4-benzyl-4-hydroxypiperidin- 1-yl)(5-(pyridin-4-yl)-1,3-benzodioxol-4-yl)metanon
A) (4-benzyl-4-hydroxypiperidin-1-yl)(5-bromo-1,3-benzodioxol-4-yl)metanon

Khudy huyén phil chira axit 5-bromo-1,3-benzodioxole-4-cacboxylic (0,50g), 4-
benzyl-4-hydroxypiperidin (0,59g), HATU (1,2g) va trietylamin (1,4ml) trong DMF
(5,0ml) qua dém & nhiét d6 trong phong. Pha lodng hdn hop phan tmg bing nudc, va
chiét hdn hop nay bang etyl axetat. Rira dich chiét bang nuwéc mudi bdo hoa, va 1am khd
qua natri sulfat khan. Lam bay hoi dung méi nay dudi p sut giam. Tinh ché phin cin
bing phép séc ky cot silica gel (etyl axetat/hexan) dé thu dwoc hop chét néu & d& muc
(0,85g).
MS (APCI+): [M+H]" 418,1.
B) (4-benzyl-4-hydroxypiperidin-1-yl)(5-(pyridin-4-yl)-1,3-benzodioxol-4-yl)metanon

Khudy hén hop gdm  (4-benzyl-4-hydroxypiperidin-1-yl)(5-bromo-1,3-
benzodioxol-4-yl)metanon (0,50g), axit pyridin-4-boronic (0,22g), natri cacbonat (0,38g),
tetrakis(triphenylphosphin)paladi(0) (0,069g), nudc (0,50ml) va DME (2,5ml) & 150°C
trong 1 gi®r trong khi chiéu vi séng. Pha loang hdn hop phan tmg bang nuée, va chiét hdn
hop nay bing etyl axetat. Rira dich chiét bang nuéc mubi bdo hoa, va 1am khd qua natri
sulfat khan. Lam bay hoi dung méi nay duéi 4p sudt giam. Tinh ché phan cin bing phép
séc ky cot silica gel (NH, etyl axetat/hexan) dé thu dugc hop chét néu & d& muc (0,85g).
'H NMR (300 MHz, CDCl;) § 0,18-0,32 (1H x 1/2, m), 1,03-1,12 (1H x 1/2, m), 1,15-
1,36 (2H, m), 1,42-1,74 (2H, m), 2,38-2,52 (1H, m), 2,72 (1H, s), 2,75-2,88 (1H, m),
2,97-3,25 (2H, m), 4,40-4,54 (1H, m), 6,10 (2H, s), 6,87-6,98 (2H, m), 7,02-7,16 (2H, m),
7,22-7,34 (4H, m), 7,43-7,47 (1H, m), 8,53-8,67 (2H, m).
Vidu 14
(4-benzyl-4-hydroxypiperidin-1-yl)(2-(pyrimidin-4-yl)phenyl)metanon
A) metyl 2-(6-clopyrimidin-4-yl)benzoat

Khudy hén hop gdm metyl 2-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)benzoat
(2,0g), 2,6-diclopyrimidin (1,4g), natri cacbonat (2,4g),
tetrakis(triphenylphosphin)paladi(0) (0,44g), nude (2,0ml) va DME (10ml) & 150°C trong
1 gid trong khi chiéu xa vi séng. Pha loding hdn hop phan tmg bang nuée, va chiét hdn
hop nay bing etyl axetat. Rira dich chiét bing nudc mudi bdo hoa, va 1am kho qua natri
sulfat khan. Lam bay hoi dung mdi nay duéi ap suét giam. Tinh ché phén cin bing phép
sic ky cot silica gel (etyl axetat/hexan) dé thu dugc hop chét néu & dé muc (0,60g).
'H NMR (300 MHz, CDCls) & 3,75 (3H, s), 7,49-7,67 (4H, m), 7,90 (1H, dd, T = 7,3, 1,3
Hz), 9,01 (1H, d, J = 1,3 Hz).
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B) metyl 2-(pyrimidin-4-yl)benzoat

Khudy huyén phii chira metyl 2-(6-clopyrimidin-4-yl)benzoat (0,60g), trietylamin
- (1,7ml) va paladi cacbon 10% (chira nuéc (50%), 0,26¢) trong metanol (20ml) & nhiét do
trong phong trong 1 gi¢ trong khi hydro. Loc hdn hop phan tng, va c6 dich loc dudi 4p
sudt giam. Thém etyl axetat vao phin cin, va rira hdn hop nay bing nuéc mubi bio hoa.
Lam kho dich chiét qua natri sulfat khan, va 1am bay hoi dung méi dudi 4p suét giam dé
thu duge hop chit néu & d& muc (0,49g).
MS (APCI+): [M+H]" 215,2.
C) Axit 2-(pyrimidin-4-yl)benzoic hydroclorua

Gia nhiét hdn hop gdm metyl 2-(pyrimidin-4-yl)benzoat (0,49g), axit axetic
(2,0ml) va axit clohydric 6N (10ml) trong hdi lvu trong 5 gid. Lam bay hoi dung méi nay
dudi 4p suét giam, va rira phan ciin thu duoc bang etyl axetat dé thu duoc hop chit néu &
dé myc (0,45g).
MS (APCI+): [M+H]" 201,2.
D) (4-benzyl-4-hydroxypiperidin-1-yl)(2-(pyrimidin-4-yl)phenyl)metanon

Khudy huyén phu chira axit 2-(pyrimidin-4-yl)benzoic hydroclorua (0,20g), 4-
benzyl-4-hydroxypiperidin (0,24g), HATU (0,48g) va trietylamin (0,59 ml) trong DMF
(3,0ml) qua dém & nhiét do trong phong. Pha long hdn hop phan tng bing nudc, va
chiét hdn hop nay bing etyl axetat. Rira dich chiét bang nude mudi bao hoa, va lam khd
qua natri sulfat khan. Lam bay hoi dung méi ndy dudi 4p suét giam. Tinh ché phén cin
bing phép sic ky cot silica gel (NH, etyl axetat/hexan) dé thu dwoc hop chit néu & @
muc (0,11g).
'H NMR (300 MHz, CDCls) § 1,29-1,42 (2H, m), 1,50-1,78 (3H, m), 2,61-2,82 (2H, m),
2,86-3,40 (3H, m), 4,37-4,60 (1H, m), 7,06-7,46 (6H, m), 7,47-7,84 (4H, m), 8,66-8,81
(1H, m), 8,85-9,27 (1H, m).
Vidu 16
(4-benzyl-4-hydroxypiperidin-1-yl)(5-metyl-3-(pyridin-4-yl)-1H-pyrazol-4-yl)metanon
A) etyl 2-isonicotinoyl-3-oxobutanoat

Khudy hdn hop gdm axit isonicotinic (10g) va thionyl clorua (18ml) & 70°C trong
2 gid. Co6 hdn hop phan tmg dudi 4p sudt giam, thém diclometan (280ml) vao phéan cin
ndy, va thém magie clorua (I) (5,1g), pyridin (8,5g) va etyl 3-oxobutanoat (14g) vao d6 &
0°C. Khudy hdn hop phan tmg & nhiét d6 trong phong trong 3 gid, va rét vio trong nudc,
va chiét hdn hop nay bang diclometan. Rira dich chiét bing nuéc mudi bdo hoa, va lam
khd qua natri sulfat khan. Lam bay hoi dung méi nay dudi 4p sudt giam dé thu dugc hop
chit néu & @ muc (11g).
'H NMR (400 MHz, CDCl;) § 0,88 (3H, t, J = 7,2 Hz), 2,46 (3H, s), 3,96 (2H, q, ] = 6,8
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Hz), 7,36 (2H, m), 8,75 (2H, brs).
B) etyl 5-metyl-3-(pyridin-4-yl)-1H-pyrazol-4-cacboxylat

Thém hydrazin (1,7g) vao dung dich chira etyl 2-isonicotinoyl-3-oxobutanoat
(8,0g) trong etanol (80ml), va khudy hdn hop nay & nhiét do trong phong trong 1 gio, va
rét vao trong dung dich nudc natri hydro cacbonat béo hoa. Chiét hn hop nay bing etyl
axetat. Rira dich chiét bing nudc mubi bdo hoa, va 1am khd qua natri sulfat khan. Lam
bay hoi dung mdi nay duéi p suit giam. Tinh ché phéan cin bang phép sic ky cot silica
gel (etyl axetat/hexan) dé thu dugc hop chit néu & dé muc (6,4g).
'H NMR (400 MHz, CDCly) § 1,26 (3H, t, ] = 7,2 Hz), 2,51 (3H, s), 4,25 2H, q, ] = 6,8
Hz), 7,63 (2H, dd, ] = 1,6, 4,8 Hz), 8,66 (2H, dd, J = 1,6, 4,8 Hz), 11,84 (1H, brs).
C) axit 5-metyl-3-(pyridin-4-yl)-1H-pyrazol-4-cacboxylic

Thém natri hydroxit (8,0g) va nudc (10ml) vao dung dich etanol (20 ml) chira
etyl 5-metyl-3-(pyridin-4-yl)-1H-pyrazol-4-cacboxylat (3,1g), va gia nhiét hdn hgp nay
trong hoi luu qua dém. Lam bay hoi dung moi nay duéi ap suét giam, diéu chinh d6 pH
ctia hdn hop nay dén 5 bing axit clohydric 2N, va c¢d hdn hop nay duéi 4p sudt giam.
Gom chét rin thu dugc bing cach loc va rira bing nuée dé thu duge hop chit néu & dé
muc (2,4g).
'H NMR (400 MHz, DMSO-dg) & 2,49 (3H, s), 7,68 (2H, d, ] = 6,0 Hz), 8,61 (2H, d,J =
6,0 Hz), 12,5 (1H, brs), 13,5 (1H, brs).
D) (4-benzyl-4-hydroxypiperidin-1-yl)(5-metyl-3-(pyridin-4-yl)-1H-pyrazol-4-
yl)metanon

Khudy hdn hop gbm axit S5-metyl-3-(pyridin-4-yl)-1H-pyrazol-4-cacboxylic
(0,47g) va thionyl clorua (5ml) & 70°C trong 2 gi. C6 hdn hop phan tng dudi ap sudt
giam, va thém diclometan (5,0ml) va trietylamin (0,29g) vao phan cin nay. B6 sung hén
hop nay vao dung dich chira 4-benzyl-4-hydroxypiperidin (0,36g) trong diclometan (5ml),
va gia nhiét hdn hop nay trong hdi Iwu trong 3 gi. R6t hdn hop phan ting vao trong nude,
va chiét hdn hop nay bing etyl axetat. Rira dich chiét bang nuwde mudi bio hoa, va lam
kho qua natri sulfat khan. Lam bay hoi dung méi ndy dudi ap sudt giam. Tinh ché phan
cin bang phép sic ky cot silica gel (etyl axetat/hexan), va sau d6 tinh ché lai bing phép
sc ky cot silica gel (NH, etyl axetat/hexan) dé thu dugc hop chét néu & d& muc (0,070g).
'H NMR (300 MHz, CDCL3) & 1,25 (2H, s), 1,63 (2H, s), 2,31 (3H, s), 2,67 (2H, s), 3,07-
3,16 (1H, m), 3,30-3,34 (1H, m), 3,49 (2H, s), 4,59 (1H, d, J = 12,4 Hz), 7,11 (2H, s),
7,28-7,33 (3H, m), 7,56 (2H, s), 8,61 (2H, d, ] = 4,8 Hz).
Vidu 30
(4-flo-2-(pyridin-4-yl)phenyl)(4-hydroxy-4-(pyridin-2-ylmetyl)piperidin-1-yl)metanon
A) metyl 4-flo-2-(pyridin-4-yl)benzoat
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Khudy hén hop gdm metyl 2-bromo-4-flobenzoat (1,5g), axit pyridin-4-boronic
(0,95g), natri cacbonat (1,0g), tetrakis(triphenylphosphin)paladi(0) (0,22g), nudc (1,5 ml)
va DME (9,0ml) & 120°C trong 1 gid trong khi chiéu xa vi séng. Pha loang hdn hop phan
g bang nudc, va chiét hdn hop nay bing etyl axetat. Rira dich chiét nay bing nudc va
nuée mudi bio hoa, va 1am kho qua magie sulfat khan, va lam bay hoi dung mdi dudi ap
sudt giam. Tinh ché phan cin bing phép sic ky cot silica gel (etyl axetat/hexan) dé thu
dugc hop chit néu & & muc (0,89g).

MS (APCI+): [M+H]" 232,1.
B) axit 4-flo-2-(pyridin-4-yl)benzoic hydroclorua

Khudy hdn hop gbébm metyl 4-flo-2-(pyridin-4-yl)benzoat (0,88g) va axit
clohydric 6N (13ml) & 90°C trong 18 gi¢. Lam bay hoi dung mdi nay duéi p sudt giam
@& thu dugc hop chit néu & d& muyc (0,96g).

'H NMR (300 MHz, DMSO-dg) § 7,27-7,65 (2H, m), 7,82-8,26 (3H, m), 8,95 (2H, d,J =
6,4 Hz), 13,25 (1H, brs).
C) (4-flo-2-(pyridin-4-yl)phenyl)(4-hydroxy-4-(pyridin-2-ylmetyl)piperidin-1-yl)metanon

Khudy huyén phu chira axit 4-flo-2-(pyridin-4-yl)benzoic hydroclorua (0,15g), 4-
(pyridin-2-ylmetyl)piperidin-4-ol (0,17g), HATU (0,34g) va trietylamin(0,41ml) trong
DMF (2,0ml) & nhiét d6 trong phong trong 2 gid. Pha lodng hdon hop phan tng bing nudc,
va chiét hdn hop nay bing etyl axetat. Rira dich chiét nay bing nuéc va nude mudi bao
hoa, va 1am kh6 qua magie sulfat khan, va 1am bay hoi dung mdi dudi ap suét giam. Tinh
ché phan cin bang phép sic ky cot silica gel (etyl axetat/hexan) dé thu duoc hop chét néu
& @& muc (0,16g).

'H NMR (300 MHz, CDCL;) § 0,97-1,12 (1H, m), 1,20-1,34 (1H, m), 1,39-1,60 (2H, m),
2,55 (1H, s), 2,74-3,29 (4H, m), 4,40 (1H, d, J = 13,2 Hz), 7,01-7,23 (4H, m), 7,31-7,54
(3H, m), 7,63 (1H, t,J = 7,6 Hz), 8,44 (1H, brs), 8,58-8,76 (2H, m).

Vi du 37

(4-(4-flobenzyl)-4-hydroxypiperidin- 1-yl)(5-metyl-2-(pyridin-4-yl)phenyl)metanon

A) tert-butyl 4-(4-flobenzyl)-4-hydroxypiperidin-1-cacboxylat

Thém dung dich THF (10ml) chtra 4-flobenzyl clorua (6,3ml) vao huyén phu
chira magie (1,2g) va 1,2-dibromoetan (0,11ml) trong THF (30ml) & nhiét 40 trong phong
trong khi nito, va khudy hdn hop nay trong 1 gid & cting nhiét d6. Lam mat hdn hgp phan
{tng dén -78°C, thém dung dich THF (10ml) chita tert-butyl 4-oxopiperidin-1-cacboxylat
(5,0g) vao do, va cho 4m hdn hop nay dén nhiét do trong phong, va khudy trong 2 ngay.
Thém nudc vao hdn hop phan tng & 0°C, va sau d6 1a dung dich nudc Kali natri tactrat
bdo hoa, va chiét hdn hop ndy bang etyl axetat. Rira dich chiét bing nuéc mudi bio hoa,
va lam khd qua natri sulfat khan. Lam bay hoi dung moi nay duéi 4p suét giam. Tinh ché
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phin cin bang phép sic ky cot silica gel (NH, etyl axetat/hexan), va két tinh tir etyl
axetat/hexan dé thu duoc hop chit néu & d& muc (4,8g).
'H NMR (300 MHz, CDCl5) & 1,34-1,72 (13H, m), 2,73 (2H, s), 3,09 (2H, t, J = 11,3 Hz),
3,85 (2H, d, J = 9,8 Hz), 6,95-7,06 (2H, m), 7,10-7,20 (2H, m).
B) 4-(4-flobenzyl)-4-hydroxypiperidin hydroclorua

Thém dung dich HCl/etanol 2,0M (20ml) vao dung dich etanol (10ml) chira tert-
butyl 4-(4-flobenzyl)-4-hydroxypiperidin-1-cacboxylat (2,0g), va khudy hén hop nay &
nhiét d6 trong phong trong 3 gio. Lam bay hoi dung moéi nay duéi ap sut giam, va két
tinh lai chét rin thu dugce tir etanol/hexan d& thu dugc hop chit néu & d& muc (1,4g).
~ 'H NMR (400 MHz, DMSO-dg) & 1,40-1,77 (4H, m), 2,71 (2H, s), 2,86-3,16 (4H, m),

4,79 (1H, s), 7,02-7,33 (4H, m), 8,83 (2H, brs).

C) (4-(4-flobenzyl)-4-hydroxypiperidin-1-yl)(5-metyl-2-(pyridin-4-yl)phenyl)metanon

Thu duoc hop chit néu & d& muc theo phwong phép tuong ty nhu phuong phép
trong vi du 1.
'H NMR (300 MHz, CDCl5)  0,08-1,56 (5H, m), 2,28-2,47 (4H, m), 2,51-2,82 (2H, m),
2,87-3,15 (2H, m), 4,33-4,59 (1H, m), 6,88-7,57 (9H, m), 8,52-8,75 (2H, m).
Vi du 44
(4-benzyl-4-hydroxypiperidin-1-y1)(2,4'-bipyridin-3-yl)metanon
A) etyl 2,4'-bipyridin-3-cacboxylat

Khuéy hdn hop gdm etyl 2-clonicotinat (16,2g), axit pyridin-4-boronic (12,9g),
natri cacbonat (27,8g), tetrakis(triphenylphosphin)paladi(0) (5,04g), nuéc (50,0ml) va
DME (250ml) qua dém & 100°C trong khi nito. Pha loﬁng hén hop phén (g bing nuéc,
va chiét hdn hop nay bing etyl axetat. Rira dich chiét biang nudc mudi bao hoa, va lam
kho qua natri sulfat khan. Lam bay hoi dung mdi nay du6i ép sudt giam. Tinh ché phan
can bang phép sic ky cot silica gel (NH, etyl axetat/hexan) dé thu duoc hop chét néu & dé
muc (14,1g).
"H NMR (300 MHz, CDCl3) § 1,09 (3H, t, ] = 7,0 Hz), 4,19 (2H, q, ] = 7,0 Hz), 7,39-7,48
(3H, m), 8,21 (1H, dd, J=7,8, 1,7 Hz), 8,66-8,74 (2H, m), 8,81 (1H, dd, J = 4,7, 1,7 Hz).
B) axit 2,4'-bipyridin-3-cacboxylic dihydroclorua

Gia nhiét dung dich chta etyl 2,4"-bipyridin-3-cacboxylat (14,1g) trong axit
clohydric 6N (200ml) trong hdi luu qua dém. Lam bay hoi dung mdi ndy duéi 4p suét
gidm, thém vao phan can thu dugc toluen, va 1am bay hoi dung moi 1an nita dudi ap sudt
giam dé thu dugc hop chit néu & dé muc (16,4g).
MS (APCI+): [M+H]" 201,1.
C) (4-benzyl-4-hydroxypiperidin-1-yl)(2,4'-bipyridin-3-yl)metanon

Khudy huyén phi chira axit 2,4'-bipyridin-3-cacboxylic dihydroclorua (5,0g), 4-
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benzyl-4-hydroxypiperidin (3,9g), HATU (10g) va trietylamin(13ml) trong DMF (50ml)
qua dém & nhiét do trong phong. Pha lodng hdn hgp phan tmg bing nudc, va chiét hdn
hop nay bing etyl axetat. Rira dich chiét bing nuéc mudi bdo hoa, va 1am kho qua natri
sulfat khan. Lam bay hoi dung méi ndy duéi ap suét giam. Tinh ché phan cin bing phép
sdc ky cot silica gel (NH, etyl axetat/hexan), va két tinh lai tir etyl axetat/hexan dé thu
dwoc hop chét néu & d& muc (3,2g).
"H NMR (300 MHz, CDCL3)  0,06-1,74 (5H, m), 2,34-3,18 (5H, m), 4,42-4,60 (1H, m),
6,98-7,15 (2H, m), 7,21-7,34 (3H, m), 7,41 (1H, dd, J = 7,6, 4,9 Hz), 7,61 (1H, d, ] = 5,3
Hz), 7,70-7,83 (2H, m), 8,62-8,81 (3H, m).
mp 150-152°C
Vidu 54
(4-benzyl-4-hydroxypiperidin-1-yl)(2-(pyrimidin-4-yl)pyridin-3-yl)metanon
A) metyl 2-(3-oxitpyrimidin-4-yl)nicotinat

Khudy hén hop gdm metyl 2-clonicotinat (2,0g), pyrimidin 1-oxit (0,95g), kali
cacbonat (3,2g), paladi(Il) axetat (0,13g), tri-tert-butylphosphin tetrafloborat (0,51g),
ddng(l) xyanua (0,10g) va 1,4-dioxan (20ml) & 150°C trong 2 gi&r trong khi chiéu xa vi
song. Pha lodng hdn hop phén g bang etyl axetat, va loc qua celit. C8 dich loc duéi ap
sut giam, va tinh ché phén cin bang phép sic ky cot silica gel (etyl axetat/hexan) dé thu
duoc hop chit néu & dé muc (0,48g).
MS (APCI+): [M+H]" 232,1.
B) metyl 2-(pyrimidin-4-yl)nicotinat

Khudy huyén phi chira metyl 2-(3-oxitpyrimidin-4-yl)nicotinat (0,28g),
trietylamin (0,84ml) va 10% paladi cacbon (chtra nuéc (50%), 0,20g) trong metanol
(10ml) & nhiét do trong phong trong 5 gid trong khi hydro. Loc hén hgp phén tmg, va cd
dich loc dudi 4p sudt giam. Tinh ché phin can bing phép sic ky cot silica gel (etyl
axetat/hexan) dé thu dugc hop chét néu & d& muc (0,20 2).
MS (APCI+): [M+H]" 216,0.
C) axit 2-(pyrimidin-4-yl)nicotinic dihydroclorua

Gia nhiét hdn hop gdm metyl 2-(pyrimidin-4-yl)nicotinat (0,19g), axit axetic
(1,0ml) va axit clohydric 6N (5ml) trong héi luu trong 5 gid. Lam bay hoi dung moi nay
dudi ap suét giam dé thu dugc hop chét néu & dé& muc (0,26g).
MS (APCI+): [M+H]" 202,1.
D) (4-benzyl-4-hydroxypiperidin-1-y1)(2-(pyrimidin-4-yl)pyridin-3-yl)metanon

Khudy huyén phi chira axit 2-(pyrimidin-4-yl)nicotinic dihydroclorua (0,24g), 4-
benzyl-4-hydroxypiperidin (0,20g), HATU (0,50g) va trietylamin (0,74ml) trong DMF
(6ml) qua dém & nhiét d trong phong. Pha lodng hén hgp phén ng bing nuéc, va chiét

-73-



20344

hdn hop nay bing etyl axetat. Rira dich chiét bang nudc mudi bdo hoa, va lam khd qua
natri sulfat khan. Lam bay hoi dung méi nay dudi ap sudt giam. Tinh ché phén cin bing
phép séc ky cot silica gel (NH, etyl axetat/hexan), va két tinh lai tir etyl axetat/hexan aé
thu dugc hop chét néu & dé muc (0,085g).
'H NMR (300 MHz, CDCl;) & 1,27-2,00 (5H, m), 2,80 (2H, s), 3,09-3,52 (3H, m), 4,43-
4,67 (1H, m), 7,12-7,22 (2H, m), 7,28-7,50 (4H, m), 7,61-7,75 (1H, m), 8,16-8,27 (1H,
m), 8,73-9,23 (3H, m).
Vidu 67
2,4'-bipyridin-3-yl(4-(4-flobenzyl)-4-hydroxypiperidin-1-yl)metanon

Khudy huyén phd chira axit 2-clonicotinic (0,15g), 4-(4-flobenzyl)-4-
hydroxypiperidin hydroclorua (0,26g), HATU (0,43g) va trietylamin (0,66ml) trong DMF
(5ml) & nhiét d6 trong phong trong 4 gid. Pha loang hdn hop phan g bing nuéc, va
chiét hdn hop nay bing etyl axetat. Rira dich chiét bang nuréc mudi bdo hoa, va lam kho
qua natri sulfat khan. Lam bay hoi dung mdi nay dudi ap sut giam. Hoa tan phan cn nay
trong DME (5,0ml), va thém axit pyridin-4-boronic (0,13g), natri cacbonat (0,20g),
tetrakis(triphenylphosphin)paladi(0) (0,055g) va nudc (1,0ml) vao do, va khudy hdn hop
ndy & 140°C trong 1 gio trong khi chiéu xa vi séng. Pha loang hdn hop phan tng bing
nude, va chiét hdn hop nay bing etyl axetat. Rira dich chiét bing nuéc mudi bdo hoa, va
lam kh6 qua natri sulfat khan. Lam bay hoi dung méi nay dudi ap sudt giam. Tinh ché
phin cin biang phép séc ky cot silica gel (NH, etyl axetat/hexan), va sau d6 tinh ché bang
HPLC so bd (C18, pha dong: nudc/axetonitril (chira TFA 0,1%)), va ¢ phan cit thu dugc
dudi 4p sudt giam. BS sung dung dich nudc natri hydro cacbonat bao hoa vao phén cin,
va chiét hdn hop niy bing etyl axetat. Lam kho dich chiét qua natri sulfat khan, va lam
bay hoi dung méi dudi 4p sudt giam dé thu dugc hop chit néu & dé muc (0,21g).
'H NMR (300 MHz, CDCl;) § 0,83-1,58 (5H, m), 2,31-2,50 (1H, m), 2,56-3,18 (4H, m),
4,39-4,62 (1H, m), 6,89-7,18 (4H, m), 7,42 (1H, dd, J =7,5, 4,9 Hz), 7,61 (1H, d, J = 4,9
Hz), 7,69-7,86 (2H, m), 8,67 (1H, d, ] = 4,5 Hz), 8,71-8,83 (2H, m).
Vidu70
4-((1-(2,4"-bipyridin-3-ylcacbonyl)-4-hydroxypiperidin-4-yl)metyl)benzonitril
A) 4-(1-((2-clopyridin-3-yl)cacbonyl)-4-hydroxypiperidin-4-yl)benzonitril

Khudy huyén phi chira axit 2-clonicotinic (0,20g), 4-(4-xyanobenzyl)-4-
hydroxypiperidin hydroclorua (0,32g), HATU (0,72g) va trietylamin (0,89ml) trong DMF
(4,0ml) qua dém & nhiét d9 trong phong. Pha loing hdn hop phan tng bing nudc, va
chiét hdn hop nay bang etyl axetat. Rira dich chiét bang nuwde mudi bao hoa, va lam khd
qua natri sulfat khan, va loc qua silica gel ¢ tinh kiém. C6 dich loc duéi ap suit giam dé
thu dugc hop chét néu & d& muc (0,45g).
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MS (APCI+): [M+H]" 356,0.
B) 4-((1-(2,4'-bipyridin-3-ylcacbonyl)-4-hydroxypiperidin-4-yl)metyl)benzonitril

Khudy hén hop gbém 4-(1-((2-clopyridin-3-yl)cacbonyl)-4-hydroxypiperidin-4-
yDbenzonitril (0,45g), axit pyridin-4-boronic (0,19g), natri cacbonat (0,40g),
tetrakis(triphenylphosphin)paladi(0) (0,073g), nudc (0,60 ml) va DME (3,0ml) ¢ 150°C
trong 1 gid trong khi chiéu xa vi séng. Pha lodng hdn hop phéan tng bing nudc, va chiét
hén hop ndy bang etyl axetat. Rira dich chiét bing nuéc mudi bao hoa, va lam khd qua
natri sulfat khan. Lam bay hoi dung méi nay dudi 4p sudt giam. Tinh ché phan cin bang
phép séc ky cot silica gel (NH, etyl axetat/hexan) dé thu duoc hop chit néu & d& muc
(0,27g).
'H NMR (300 MHz, CDCl5) & 0,00-1,62 (5H, m), 2,35-3,17 (5H, m), 4,41-4,63 (1H, m),
7,16-7,45 (3H, m), 7,50-7,85 (5H, m), 8,65 (1H, d, J =4,9 Hz), 8,71-8,84 (2H, m).
Vidu 82
(4-benzyl-4-hydroxypiperidin-1-y1)(2-(1,3-0xazol-5-yl)phenyl)metanon
A) metyl 2-(1,3-oxazol-5-yl)benzoat

Thém Kkali cacbonat (15g) vao dung dich metanol (250ml) chira metyl 2-
formylbenzoat (15g) va tosylmetyl isoxyanua (18g) metanol (250 ml), va gia nhiét hon
hop nay trong hdi luu trong 16 gid. C6 hdn hop phan tng dudi ap sudt giam, pha lodng
phin cin bing etyl axetat, va rira hdn hop nay bing nudc va nude mubi bao hoa. Lam
kho dich chiét qua natri sulfat khan, va 1am bay hoi dung méi duéi ap sudt giam. Tinh ché
phin ciin biang phép séc ky cot silica gel (etyl axetat/ete diu mo) dé thu dugc hop chét néu
& dé muc (4,0g).
'H NMR (300 MHz, CDCL;) & 3,85 (3H, s), 7,30 (1H, s), 7,40-7,50 (1H, m), 7,50-7,65
(2H, m), 7,75-7,85 (1H, m), 7,94 (1H, s).
B) axit 2-(1,3-oxazol-5-yl)benzoic

Thém dung dich nudc natri hydroxit 2N (20 ml) vao dung dich THF (40ml) chira
metyl 2-(1,3-oxazol-5-yl)benzoat (4,0g), va khudy hdn hop niy & nhiét do trong phong
trong 2 ngdy. Thém nuéc vao hdn hop phan ting, va rira hdn hop nay bing tert-butyl
metyl ete. Piéu chinh d6 pH ctia 16p nuéc thu dwge dén 2 bang axit clohydric 2N, va chiét
hén hop nay bing etyl axetat. Rira dich chiét bing nuwéc mudi bdo hoa, va lam khd qua
natri sulfat khan. Lam bay hoi dung méi nay dudi 4p suét giam. Rira phan cin nay bing
etyl axetat/ete dAu mé dé thu dwoc hop chit néu & d& muc (3,3g).
'H NMR (400 MHz, DMSO-dq) § 7,45 (1H, s), 7,50-7,60 (1H, m), 7,60-7,70 (2H, m),
7,70-7,80 (1H, m), 8,46 (1H, s), 13,19 (1H, brs).
C) (4-benzyl-4-hydroxypiperidin-1-yl)(2-(1,3-0xazol-5-yl)phenyl)metanon

Khudy huyén phi chia axit 2-(1,3-oxazol-5-yl)benzoic (0,30g), 4-benzyl-4-
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hydroxypiperidin  (0,36g), 1-(3-dimetylaminopropyl)-3-etylcarbodiimit hydroclorua
(0,46g), 1-hydroxybenzotriazol (0,40g) va trietylamin (0,40g) trong DMF (3ml) & nhiét
do trong phong trong 16 gid. Pha lodng hdn hop phan tmg bing nudc, va chiét hdn hop
ndy bing etyl axetat. Rira dich chiét nay bing nuéc and nuéce mubi bdo hoa, va lam khd
qua natri sulfat khan, va lam bay hoi dung modi dudi ap sudt giam. Tinh ché phan cin
bing phép sic ky cot silica gel (etyl axetat/ete diu mo) dé thu duoc hop chit néu & dé
muyc (0,28g).
MS (APCI+): [M+H]" 363,2.
'H NMR (400 MHz, CDCl3) § 0,90-1,05 (0,5H, m), 1,20-1,40 (2H, m), 1,40-1,55 (0,5H,
m), 1,55-1,65 (1,5H, m), 1,70-1,80 (0,5H, m), 2,60-2,83 (2H, m), 3,00-3,30 (3H, m),
4,50-4,70 (1H, m), 7,10-7,20 (2H, m), 7,20-7,25 (0,5H, m), 7,30-7,40 (4H, m), 7,40-7,50
(2,5H, m), 7,65-7,75 (1H, m), 7,79 (0,5H, s), 7,89 (0,5H, s).
Vidu 86
2 4'-bipyridin-3-yl(4-(3,4-diflobenzyl)-4-hydroxypiperidin-1-yl)metanon
A) tert-butyl 4-(3,4-diflobenzyl)-4-hydroxypiperidin- 1-cacboxylat

Thém dung dich dietyl ete (10ml) chira 3,4-diflobenzyl bromua (10g) vao huyén
phu chira magie (1,2g) va 1,2-dibromoetan (0,11ml) trong dietyl ete (30ml) & nhi¢t do
trong phong trong khi nito, va khudy hén hop ndy & ciing nhiét do trong 1 gid. Pha lodng
hén hop phéan tng bang THF (30ml), va 1am mat dén -78°C. Thém dung dich chira tert-
butyl 4-oxopiperidin-1-cacboxylat (5,0g) trong THF (10ml) vao do, va cho 4m hdn hop
nay dén nhiét do trong phong, va khudy qua dém. Thém vao hdn hop phan ing nay mot
lugng nhé axit clohydric IN ¢ 0°C dé ngimg phan tng. Thém dung dich nuéc kali natri
tactrat bdo hoa vao do, va chiét hdn hop nay bing etyl axetat. Rira dich chiét bing nuéc
mudi bdo hoa, va 1am kho qua natri sulfat khan. Lam bay hoi dung méi nay dudi ap suét
giam. Tinh ché phan cin bang phép sic ky cot silica gel (NH, etyl axetat/hexan), va két
tinh lai tir etyl axetat/hexan dé thu dugc hop chit néu & d& muc (4,9g).
'H NMR (300 MHz, CDCl5) § 1,37-1,68 (14H, m), 2,71 (2H, s), 3,09 (2H, t, J = 11,5 Hz),
3,86 (2H, d, J=9,8 Hz), 6,90 (1H, ddd, J = 6,1, 4,1, 2,3 Hz), 6,97-7,18 (2H, m).
B) 4-(3,4-diflobenzyl)-4-hydroxypiperidin hydroclorua

Thém dung dich HCl/etanol 2,0M (36ml) vao dung dich etanol (30ml) chura tert-
butyl 4-(3,4-diflobenzyl)-4-hydroxypiperidin-1-cacboxylat (4,7g), va khudy hdn hop nay
qua dém & nhiét do trong phong. Lam bay hoi dung m6i nay dudi ap sudt giam, va két
tinh lai chit rén thu dugc tir etyl axetat/diisopropyl ete dé thu dugc hop chét néu & d& muc
(3,58).
'H NMR (400 MHz, DMSO-dg) & 1,38-1,81 (4H, m), 2,72 (2H, s), 2,88-3,14 (4H, m),

4,91 (1H, s), 6,97-7,16 (1H, m), 7,23-7,43 (2H, m), 8,98 (2H, brs).
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C) 2,4'-bipyridin-3-yl(4-(3,4-diflobenzyl)-4-hydroxypiperidin-1-yl)metanon

Khudy huyén phti chira axit 2,4'-bipyridin-3-cacboxylic dihydroclorua (0,30g), 4-
(3,4-diflobenzyl)-4-hydroxypiperidin hydroclorua (0,38g), HATU (0,63g) va trietylamin
(0,77ml) trong DMF (4,0ml) & nhiét d6 trong phong trong 18 gid. Pha lodng hdn hop
phén tmg bing nuéc, va chiét hdn hop nay bang etyl axetat. Rira dich chiét bang nudc va
nude mudi bao hoa, va 1am khd qua magie sulfat khan, va 1am bay hoi dung moi duéi 4p
sut giam. Tinh ché phan can bing phép séc ky cot silica gel (NH, etyl axetat/hexan) dé
thu duoc hop chit néu & d& muc (0,32g).
"H NMR (300 MHz, CDCl;) & 0,84-1,00 (1H, m), 1,11-1,38 (2H, m), 1,43-1,60 (1H, m),
2,28-2,49 (1H, m), 2,55-2,75 (1H, m), 2,78-3,17 (3H, m), 4,41-4,62 (1H, m), 6,67-7,01
(2H, m), 7,01-7,17 (1H, m), 7,43 (1H, dd, J = 7.5, 4,9 Hz), 7,62 (1H, d, ] = 4,5 Hz), 7,71-
7,86 (2H, m), 8,67 (1H, d, J = 4,9 Hz), 8,72-8,84 (2H, m).
Vidu 87
2,4'-bipyridin-3-yl(4-(2,4-diflobenzyl)-4-hydroxypiperidin-1-yl)metanon
A) tert-butyl 4-(2,4-diflobenzyl)-4-hydroxypiperidin-1-cacboxylat

Thém dung dich dietyl ete (10ml) chira 2,4-diflobenzyl bromua (10g) vao huyén
phu chira magie (1,2g) va 1,2-dibromoetan (0,11ml) trong dietyl ete (30ml) & nhi€t do
trong phong trong khi nito, va khudy hdn hop niy & cling nhiét do trong 1 gio. Pha lodng
hén hop phéan tng nay bang THF (30ml), va lam mét dén -78°C, va thém dung dich chira
tert-butyl 4-oxopiperidin-1-cacboxylat (5,0g) trong THF (10ml) vao d6. Cho 4m hén hop
nay dén nhiét do trong phong, va khudy qua dém. Thém vao hdn hop phan tmg niy mot
lwong nho axit clohydric IN & 0°C dé ngimg phéan tng. Thém dung dich nuéc kali natri
tactrat bdo hoa vao do, va chiét hdn hop nay bing etyl axetat. Rira dich chiét bing nudc
mudbi bdo hoa, va 1am kho qua natri sulfat khan. Lam bay hoi dung méi nay dudi 4p sut
giam. Tinh ché phan cin bing phép sic ky cot silica gel (NH, etyl axetat/hexan), va két
tinh lai tir etyl axetat/hexan dé thu duoc hop chét néu & dé muc (3,9g).
'H NMR (300 MHz, CDCl3) & 1,38-1,52 (11H, m), 1,56-1,73 (2H, m), 2,78 (2H, d, J =
1,1 Hz), 3,10 2H, t, J = 11,5 Hz), 3,86 (2H, d, J = 10,2 Hz), 6,76-6,90 (2H, m), 7,19 (1H,
td, J = 8,6, 6,6 Hz).
B) 4-(2,4-diflobenzyl)-4-hydroxypiperidin hydroclorua

Thém dung dich HCl/etanol 2,0M (28ml) vao dung dich etanol (30ml) chura tert-
butyl 4-(2,4-diflobenzyl)-4-hydroxypiperidin-1-cacboxylat (3,7g) va khudy hdn hop nay
qua dém & nhiét d§ trong phong. Lam bay hoi dung mdi nay dudi ap suét giam, va két
tinh lai chét rin thu duoc tir etyl axetat/diisopropyl ete dé thu dugce hop chét néu & & muc
(2,9g).
'H NMR (400 MHz, DMSO-dg) § 1,39-1,87 (4H, m), 2,73 (2H, s), 2,87-3,16 (4H, m),
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4,92 (1H, s), 7,04 (1H, td, J = 8,5, 2,6 Hz), 7,18 (1H, td, J = 9.9, 2,4 Hz), 7,30-7,50 (1H,
m), 8,76 (1H, brs), 9,10 (1H, brs).
C) 2,4"-bipyridin-3-yl(4-(2,4-diflobenzyl)-4-hydroxypiperidin-1-yl)metanon

Khudy huyén phii chtra axit 2,4'-bipyridin-3-cacboxylic dihydroclorua (0,30g), 4-
(2,4-diflobenzyl)-4-hydroxypiperidin hydroclorua (0,38g), HATU (0,63g) va trietylamin
(0,77ml) trong DMF (4,0ml) & nhiét d9 trong phong trong 18 gio. Pha lodng hdn hop
phan mg bing nuéc, va chiét hdn hop ndy bang etyl axetat. Rira dich chiét nay bang
nude va nude mudi bdo hoa, va lam kho qua magie sulfat khan, va 1am bay hoi dung mdi
dudi 4p suit giam. Tinh ché phin can biang phép sic ky cot silica gel (NH, etyl
axetat/hexan) dé thu duoc hop chit néu & d& muc (0,30g).
'H NMR (300 MHz, CDCL3) & 0,81-1,62 (4H, m), 2,36-2,57 (1H, m), 2,60-3,20 (4H, m),
4,39-4,62 (1H, m), 6,71-6,90 (2H, m), 6,95-7,20 (1H, m), 7,36-7,49 (1H, m), 7,63 (1H,
brs), 7,74 (2H, brs), 8,53-8,88 (3H, m).
Viduy92
(4-(4-flobenzyl)-4-hydroxypiperidin- 1-yl)(2-(pyrimidin-4-yl)pyridin-3-yl)metanon

Khudy huyén phti chira axit 2-(pyrimidin-4-yl)nicotinic dihydroclorua (0,25g), 4-
(4-flobenzyl)-4-hydroxypiperidin hydroclorua (0,22g), HATU (0,52g) va trietylamin
(0,76ml) trong DMF (3ml) qua dém & nhiét do trong phong. Pha loang hén hop phén ing
bing nudc, va chiét hdn hop nay bang etyl axetat. Rira dich chiét bing nude mudi bio
hoa, va 1am kho qua natri sulfat khan. Lam bay hoi dung mdi nay duéi ap sut giam. Tinh
ché phan cin bang phép sdc ky cot silica gel (NH, etyl axetat/hexan), va két tinh lai tir etyl
axetat/hexan dé thu dugc hop chit néu & d& muc (0,050g).
'H NMR (300 MHz, CDCl5) & 1,21-1,98 (5H, m), 2,76 (2H, s), 3,10-3,50 (3H, m), 4,44-
4,67 (1H, m), 6,96-7,07 (2H, m), 7,09-7,20 (2H, m), 7,40-7,50 (1H, m), 7,62-7,76 (1H,
m), 8,23 (1H, d, J =4,9 Hz), 8,74 (1H, dd, ] = 4,5, 1,5 Hz), 8,81-9,23 (2H, m).
mp 171-173°C
Vi du 44
(4-benzyl-4-hydroxypiperidin-1-y1)(2,4'-bipyridin-3-yl)metanon
A) (4-benzyl-4-hydroxypiperidin-1-yl)(2-clopyridin-3-yl)metanon

Thém thionyl clorua (0,51ml) vao hdn hop gdm axit 2-clonicotinic (1,0g), toluen
(15ml) va DME (5ml) va khudy hdn hop nay & 90°C trong 4 gid trong khi nito. C hdn
hop phan Ung dudi 4p sudt giam, hoa tan phin cin ndy trong THF (15ml), va thém
trietylamin (0,97ml) va 4-benzyl-4-hydroxypiperidin (1,1g) vao do. Khudy hén hop phan
g qua dém & nhi¢t d9 trong phong trong khi nito, b sung dung dich nuéc natri hydro
cacbonat bdo hoa vao d6, va chiét hdn hop nay bang etyl axetat. Rira dich chiét bing nuréc
mudi bdo hoa, va 1am khé qua natri sulfat khan. Lam bay hoi dung méi ndy dudi ap suft
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giam. Tinh ché phin cin bang phép sic ky cot silica gel (etyl axetat/hexan) dé thu duogc
hop chét néu & d& muc (1,9g).
MS (APCI+): [M+H]" 331,1.
B) (4-benzyl-4-hydroxypiperidin-1-yl)(2,4'-bipyridin-3-yl)metanon

Khudy hdén hop gdm (4-benzyl-4-hydroxypiperidin-1-yl)(2-clopyridin-3-
yDmetanon (5,0g), tetrakis(triphehylphosphin)paladi(O) (0,87g), axit pyridin-4-boronic
(2,2g), natri cacbonat (4,8g), DMF (50ml) va nuéc (10ml) qua dém & 100°C trong khi
nito. Thém nudc vao hdn hop phan tng mudi bdo hoa, va chiét hdn hop nay bing etyl
axetat. Rira dich chiét bing nuwéc mudi bdo hoa, va 1am khd qua natri sulfat khan. Lam
bay hoi dung méi ndy duéi 4p sudt giam. Tinh ché phin cin bing phép séc ky cot silica
gel (NH, etyl axetat/hexan) dé thu dugc hop chét néu & d& muc (3,4g). Két tinh hop chat
ndy tir etyl axetat/heptan @& thu dwoc hop chét néu & @ muc & dang céc tinh thé.
'H NMR (300 MHz, CDCl3) § 0,05-1,73 (5H, m), 2,34-2,53 (1H, m), 2,61-3,25 (4H, m),
4,37-4,64 (1H, m), 6,96-7,16 (2H, m), 7,19-7,34 (3H, m), 7,42 (1H, dd, J = 7,6, 4,9 Hz),
7,54-7,85 (3H, m), 8,60-8,83 (3H, m).
mp 150°C
Vidu92
(4-(4-flobenzyl)-4-hydroxypiperidin-1-y1)(2-(pyrimidin-4-yl)pyridin-3-yl)metanon
A) etyl 2-(1-etoxyvinyl)nicotinat

Thém tetrakis(triphenylphosphin)paladi(0) (7,3g) vao hdn hop gdm etyl 2-
clonicotinat (23g), tributyl(1-etoxyvinyl)tin (64ml) va toluen (400ml) va khudy hdn hop
nay qua dém & 80°C trong khi agon. Lam bay hoi dung moi nay dudi ap sudt giam, va
tinh ché phan cin bang phép sic ky cot silica gel (NH, etyl axetat/hexan), va sau d6 tinh
ché bang phép sic ky cot silica gel (etyl axetat/hexan) @& thu dugc hop chét néu & dé muc
(27g).
"H NMR (300 MHz, CDCl5) & 1,31-1,42 (6H, m), 3,91 (2H, q,J = 7,2 Hz), 4,34 2H, q,J
=7,2Hz), 4,43 (1H, d,J=2,3 Hz), 4,95 (1H, d,J = 2,3 Hz), 7,29 (1H, dd, J = 7,9, 4,9 Hz),
7,89 (1H, dd,J=7,7, 1,7 Hz), 8,64 (1H, dd, ] =4.9, 1,9 Hz).
B) etyl 2-axetylnicotinat

Thém axit clohydric 2M (370ml) vao hén hop gbém etyl 2-(1-etoxyvinyl)nicotinat
(27g) va axeton (300ml) va khudy hdn hop ndy qua dém & nhiét do trong phong. Lam bay
hoi dung mdi nay dudi ap sudt giam, va thém vao phin cin nay etyl axetat va dung dich
nudc natri hydro cacbonat bdo hoa, va chiét hdn hop nay bing etyl axetat. Rira dich chiét
bing nuéc mudi bio hoa, va 1am kho qua natri sulfat khan. Lam bay hoi dung mdi nay
dudi 4p suét giam. Tinh ché phin cin bang phép sic ky cot silica gel (etyl axetat/hexan)
dé thu dugc hop chét néu & d& muc (15g).
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'H NMR (300 MHz, CDCl;) § 1,37 (3H, t, J = 7,2 Hz), 2,69 (3H, s), 4,39 (2H, q, T = 7,2
Hz), 7,47 (1H, dd, J = 7,7, 4,7 Hz), 8,02 (1H, dd, ] = 7,9, 1,5 Hz), 8,71 (1H, dd, ] = 4,9,
1,5 Hz).
C) (4-(4-flobenzyl)-4-hydroxypiperidin- 1-yl)(2-(pyrimidin-4-yl)pyridin-3-yl)metanon

Gia nhiét hén hop gdm etyl 2-axetylicotinat (15g), N,N-dimetylformamit
dimetyl axetal (150ml) va axetonitril (150ml) trong hoéi luvu qua dém. C6 hdn hop phan
tng dudi 4p sudt giam. Rira chit rén thu duoc bing dung moi hdn hop gom etyl axetat va
hexan, va hoa tan trong n-butanol (150ml) va N,N-diisopropyletylamin (150ml). Thém
focmamidin axetat (48g) vao d6, va gia nhiét hn hop nay trong hdi hru trong 3 ngay, va
cd dudi ap sut giam. Thém etyl axetat vao phan cin, va rira hdn hop ndy bing nuéc va
nude mudi bdo hoa. Thém kali cacbonat vao 16p nudc, va chiét hdn hop nay bing etyl
axetat. Lam kho céc 16p hitu co két hop qua natri sulfat khan, va 1am bay hoi dung moi
dudi 4p sudt giam. Tinh ché phin cin bang phép sic ky cot silica gel (etyl axetat/hexan)
dé lan luot tao ra etyl 2-(pyrimidin-4-yl)nicotinat (5,8g) va butyl 2-(pyrimidin-4-
yDnicotinat (1,8g). Hoa tan hdn hop cia ching trong dung méi hdn hop gdm etanol
(100ml) va nude (20ml), thém dung dich nude lithi hydroxit 4M (13ml) vao do, va khudy
hén hop nay qua dém & nhiét do trong phong. C6 hdn hop phén tng dudi 4p suét giam, va
hoa tan phén cin thu duge trong nude. Didu chinh d6 pH ciia dung dich nay dén 4 bing
axit clohydric 1M, va c¢d hdn hop phan tmg duéi ap sudt giam. Thém vao phén cin thu
duoc DMF (100ml), trietylamin (15ml), 4-(4-flobenzyl)-4-hydroxypiperidin hydroclorua
(6,5g) va HATU (13g), va khudy hdn hop ndy qua dém & nhiét d trong phong. Thém
nudce vao hdn hop phan tng, loai bd nguyén li€u khdng tan bang céch loc, va chiét dich
loc bing etyl axetat. Rira dich chiét bing nudc mudi bio hoa, va 1am khd qua natri sulfat
khan. Lam bay hoi dung mdi ndy dudi 4p suét giam. Tinh ché phén cin bang phép séc ky
cot silica gel (NH, etyl axetat/hexan), va sau d6 tinh ché bang phép sic ky cot silica gel
(metanol/etyl axetat), va két tinh tir etyl axetat/hexan @& thu dugc hop chét néu & d& muc
(2,5g) & dang cac tinh thé.
'H NMR (300 MHz, CDCl;) & 1,18-2,09 (5H, m), 2,77 (2H, brs), 3,08-3,63 (3H, m), 4,61
(1H, d,J = 12,1 Hz), 6,91-7,86 (6H, m), 8,25 (1H, brs), 8,68-9,36 (3H, m).
mp 174°C
Viduy 102
(4-(2,4-diflobenzyl)-4-hydroxypiperidin-1-yl)(2-(1,3-oxazol-5-yl)phenyl)metanon

Khudy huyén phu chira axit 2-(1,3-oxazol-5-yl)benzoic (0,15g), 4-(2,4-
diflobenzyl)-4-hydroxypiperidin hydroclorua (0,16g), HATU (0,36g) va trietylamin
(1,1ml) trong DMF (5,0ml) qua dém & nhiét d¢ trong phong. Pha loéng hdn hop phén ting

bing nudc, va chiét hdn hop nay bing etyl axetat. Rira dich chiét bing nudc va nuéc
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mubi bdo hoa, va lam khd qua natri sulfat khan, va 1am bay hoi dung méi dudi 4p suét
giam. Tinh ché phan can bang phép sic ky cot silica gel (etyl axetat/hexan) dé thu duoc
hop chit néu & d& muc (0,26g).
'H NMR (300 MHz, CDCL;) & 0,81-1,86 (5H, m), 2,67 (1H, s), 2,79 (1H, s), 2,99-3,36
(3H, m), 4,60 (1H, m), 6,74-6,90 (2H, m), 7,04-7,23 (1H, m), 7,27-7,52 (4H, m), 7,71
(1H, m), 7,90 (1H, s).
Vidu 105
(4-(2,4-diflobenzyl)-4-hydroxypiperidin-1-yl)(2-(pyrimidin-4-yl)pyridin-3-yl)metanon
Khudy huyén phti chira axit 2-(pyrimidin-4-yl)nicotinic dihydroclorua (0,36g), 4-
(2,4-diflobenzyl)-4-hydroxypiperidin hydroclorua (0,42g), HATU (0,75g) va trietylamin
(1,1ml) trong DMF (5ml) qua dém & nhiét d6 trong phong. Pha losng hdn hop phén tmg
bing nude, va chiét hdn hop niy bing etyl axetat. Rira dich chiét bang nudc mudi bao
hoa, va 1am kho qua natri sulfat khan. Lam bay hoi dung mdi ndy duéi 4p suét giam. Tinh
ché phan cin bing phép sic ky cot silica gel (NH, etyl axetat/hexan), va két tinh lai tir etyl
axetat/hexan dé thu duoc hop chét néu & d& muc (0,18g).
'H NMR (300 MHz, CDCL) & 1,29-2,01 (5H, m), 2,80 (2H, s), 3,09-3,49 (3H, m), 4,40-
4,66 (1H, m), 6,76-6,91 (2H, m), 7,10-7,24 (1H, m), 7,38-7,51 (1H, m), 7,60-7,76 (1H,
m), 8,17-8,29 (1H, m), 8,70-8,78 (1H, m), 8,79-8,90 (1H, m), §,91-9,23 (1H, m).
Céc hop chét theo cac vi du dugc diéu ché theo phwong phap néu trén hosic
phuong phép tuong tw duge thé hién trong cic bang dudi ddy. MS trong cic bang niy 14
céc két qua.
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Vidu so

Tén IUPAC

Cong thirc hoa hoc

MS

(4-benzyl-4-hydroxypiperidin-1-
yl)(5-metyl-2-(pyridin-4-
yl)phenyl)metanon

387,2

(4-benzyl-4-hydroxypiperidin-1-
y1)(3-metyl-5-(pyridin-4-yl)-1,2-°
oxazol-4-yl)metanon

378,1

(4-hydroxy-4-(pyridin-2-
ylmetyl)piperidin-1-yl)(5-metyl--
2-(pyridin-4-yl)phenyl)metanon

388,2

4-((4-hydroxy-1-(5-metyl-2-
(pyridin-4-yl)benzoyl)piperidin-4-
yl)metyl)benzonitril

412,3

(4-hydroxy-4-isopropylpiperidin-
1-yl)(5-metyl-2-(pyridin-4-
yl)phenyl)metanon

339,2

(4-benzyl-4-hydroxypiperidin-1-
y1)(5-flo-2-(pyridin-4-yl)phenyl)
metanon :

391,2

(4-benzyl-4-hydroxypiperidin-1-

y1)(5-clo-2-(pyridin-4-yl)phenyl)
metanon

407,1

(4-hydroxy-4-metylpiperidin-1-

y1)(5-metyl-2-(pyridin-4-yl)
phenyl)metanon

3112
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Béng 2
Vi du sb Tén IUPAC Cbdng thirc hoa hoc MS
OH 0/‘ K
(4-benzyl-4-hydroxypiperidin-1- i
9 yD(5-(pyridin-4-yl)-1,3- 417,1
benzodioxol-4-yl)metanon 0 B
N/
OH 9
(4-benzyl-4-hydroxypiperidin-1- A
10 lyl)(5-metoxy-2-(pyridin-4- 403,2
yl)phenyl)metanon 0 S
N/
oH
(4-benzyl-4-hydroxypiperidin-1- N
11 lyl)(2-(pyridin-4-yl)phenyl) I 373,2
metanon ®
N/
oH
(4-benzyl-4-hydroxypiperidin-1- N
12 y1)(4-metyl-2-(pyridin-4- ! 387,2
yl)phenyl)metanon | :
N
(4-benzyl-4-hydroxypiperidin-1- N
13 ly)(4-flo-2-(pyridin-4-yl)phenyl) i 391,3
metanon ®
N/
OH
(4-benzyl-4-hydroxypiperidin-1- N
14 Iy1)(2-(pyrimidin-4-yl)phenyl) I 374,2
metanon [
7
O
(4-benzyl-4-hydroxypiperidin-1- N
15 lyl)(5-metyl-2-(pyrimidin-4- ¢ 388,2
N
yl)phenyl)metanon | N )
o ;
(4-benzyl-4-hydroxypiperidin-1- PP
16 \y1)(5-metyl-3-(pyridin-4-yl)-1H- I 377,2
pyrazol-4-yl)metanon | :
N
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Béng 3
Vi du sé Tén IUPAC Cong thirc héa hoc MS
o /
N\
(4-benzyl-4-hydroxypiperidin-1- N AN
17 lyD)(1,5-dimetyl-3-(pyridin-4-yl)- I 391,2
1H-pyrazol-4-yl)metanon | :
N
@J"@
(4-benzyl-4-hydroxypiperidin-1- N .
18 W1)(3-flo-2-(pyridin-4-yl)phenyl) I 391,2
metanon [
N/
(4-benzyl-4-hydroxypiperidin-1- N
19 ly1)(2-flo-6-(pyridin-4-yl)phenyl) I 391,2
metanon | S
N/
Z OH i
|
(5-flo-2-(pyridin-4-yl)phenyl)(4- N N
20 'hydroxy-4-(pyridin-2-ylmetyl) ! 392,2
piperidin-1-yl)metanon [ :
N
o
(4-etyl-4-hydroxypiperidin-1- \/O,
21 y1)(5-metyl-2-(pyridin-4- I 325,2
yl)phenyl)metanon I \
N/
oH
(4-hydroxy-4-propylpiperidin-1- /\/O
22 y1)(5-metyl-2-(pyridin-4- I 339,3
yl)phenyl)metanon [
Z
N
= OH
<
(4-hydroxy-4-(pyridin-2-ylmetyl) " N
23 |piperidin-1-yl)(2-(pyridin-4-y1) I 374,2
phenyl)metanon [
-
N
Z ] OH
(4-hydroxy-4-(pyridin-2-ylmetyl) S
24 piperidin-1-yl)(5-(pyridin-4-yl)- 381,1
1,3-thiazol-4-yl)metanon
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Bang 4
Vi du sb Tén IUPAC Cbng thirc hoa hoc MS
(4-benzyl-4-hydroxypiperidin-1-
25 y1)(5-(pyridin-4-y1)-1,3-thiazol-4- 380,2
yl)metanon
@J"@
"\
(4-benzyl-4-hydroxypiperidin-1- N A
26 |yl)(4-(pyridin-4-y1)-1,3-thiazol-5- I 380,2
yl)metanon |
N/
OH
(4-benzyl-4-hydroxypiperidin-1- N
21 y1)(3-metyl-2-(pyridin-4- ! 387,2
yl)phenyl)metanon [
2
N
OH
(4-benzyl-4-hydroxypiperidin-1- N
28 yI)(2-(3-flopyridin-4-yl)phenyl) I i 391,2
metanon | S
N/
A
(2-(3-flopyridin-4-yl)phenyl)(4- N !
29 hydroxy-4-(pyridin-2-ylmetyl) ! . 392,1
piperidin-1-yl)metanon [
-
N
i ] ,
(4-flo-2-(pyridin-4-yl)phenyl)(4- b N 3921
30 hydroxy-4-(pyridin-2-ylmetyl) P ’
piperidin-1-yl)metanon |
N
N
(4-benzyl-4-hydroxypiperidin-1- NS
31 yD)(2-metyl-5-(pyridin-4-yl)-1,3-’ 5 3942
thiazol-4-yl)metanon [
-
N
(4-benzyl-4-hydroxypiperidin-1-
32 lyl)(1-metyl-4-(pyridin-4-y1)-1H- 377,2
pyrazol-5-yl)metanon
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Béang 5
Vi du sé Tén IUPAC Cong thirc hoa hoc MS
Z l OH
(4-hydroxy-4-(pyridin-2-ylmetyl) S

33 piperidin-1-yl)(1-metyl-4-(pyridin 378.2

-4-y1)-1H-pyrazol-5-yl)metanon ’
Z I OH
(4-hydroxy-4-(pyridin-2-ylmetyl) K \

34 piperidin-1-yl)(2-(pyrimidin-4-yl) ! 375,2

phenyl)metanon [
B

Z ] OH
(4-hydroxy-4-(pyridin-2-ylmetyl) Sy ! =\

35 |piperidin-1-yl)(2-metyl-5-(pyridin N 3952

-4-y1)-1,3-thiazol-4-yl)metanon 0 N ’
| -
OH
(4-benzyl-4-hydroxypiperidin-1- N
36 lyl)(2-metyl-6-(pyridin-4-y1) ! 387,2
phenyl)metanon | :
N
F
OH
(4-(4-flobenzyl)-4- %
37 Ihydroxypiperidin-1-y1)(5-metyl- I 405,2
2-(pyridin-4-yl)phenyl)metanon [
N/
F
H
(4-(4-flobenzyl)-4- \O\/b
38 hydroxypiperidin-1-yl)(2-(pyridin I 391,2
-4-yl)phenyl)metanon |
S
N
N O
|
(4-(4,5-dihydro-1,3-thiazol-2- C)v@

39 [|ylmetyl)-4-hydroxypiperidin-1- " 396.2
y1)(5-metyl-2-(pyridin-4-yl) 0 A ’
phenyl)metanon I 7

<\\N O
(4-(4,5-dihydro-1,3-thiazol-2- SJ\/‘O

40 ylmetyl)-4-hydroxypiperidin-1- 382.1
yD(2-(pyridin-4-yl)phenyl) N ’
metanon I 7
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Béng 6
Vi du sb Tén TUPAC Cong thirc héa hoc MS
(4-benzyl-4-hydroxypiperidin-1-

41 yl)(5-(pyridin-4-yl)-3- 431.1
(triflometyl)-1H-pyrazol-4- ’
yl)metanon
(4-benzyl-4-hydroxypiperidin-1-
3-(triflometyl)-1H-pyrazol-4- ’
yDmetanon
(4-benzyl-4-hydroxypiperidin-1-

4 lyl)(2-metyl-4-(pyridin-4-y1)-1,3-" ! 394,2
thiazol-5-yl)metanon [

=
N
@J’b
A
m (4-benzyl-4-hydroxypiperidin-1- i A 3742
yD(2,4'-bipyridin-3-yl)metanon 0 A ’
I S
N
((7-endo)-7-benzyl-7-hydroxy-3- -
4% loxa-9-azabixyclo[3.3.1]non-9-yl) I 4152
(2-(pyridin-4-yl)phenyl)metanon z
N
o ;
(4-benzyl-4-hydroxypiperidin-1- N
46 y1)(4-flo-2-(pyrimidin-4-yl) I 392,2
phenyl)metanon | \)"
N/
F
™ F
(4-(4-flobenzyl)-4- O\/O
47 Ihydroxypiperidin-1-yl)(4-flo-2- I 410,2
(pyrimidin-4-yl)phenyl)metanon l \)"
N/
F
OH
(4-(4-flobenzyl)-4- %

48 hydroxypiperidin-1-y1)(2- ! 392,2

(pyrimidin-4-yl)phenyl)metanon | \)N
P
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Béng 7
Vi du sb Tén IUPAC Cong thirc héa hoc MS
o
(4-(2-flobenzyl)-4- I N
49 Ihydroxypiperidin-1-yl)(2-(pyridin I 391,2
-4-yl)phenyl)metanon [
=
N
@J’b
(4-(3-flobenzyl)-4- F N
% |hydroxypiperidin-1-yl)(2-(pyridin I 391,2
-4-yl)phenyl)metanon | :
N
OH
(4-(3-flobenzyl)-4- F N
51 hydroxypiperidin-1-y1)(2- i 392,1
(pyrimidin-4-yl)phenyl)metanon | \/)"
N
OH
(4-(2-flobenzyl)-4- ! N
52 |hydroxypiperidin-1-y1)(2- I 392,2
(pyrimidin-4-yl)phenyl)metanon | \)N
=
N
F
OH "
(4-benzyl-4-hydroxypiperidin-1- N
53 y1)(4,5-diflo-2-(pyridin-4-yl) ! 409,1
phenyl)metanon [
S
N
OH
X
(4-benzyl-4-hydroxypiperidin-1- O\/O L
5 W1)(2-(pyrimidin-4-yl)pyridin-3- I 375,2
yl)metanon [N
7
F
OH ‘
(4-benzyl-4-hydroxypiperidin-1- N
% lyI)(4,5-diflo-2-(pyrimidin-4- I 410,1
yl)phenyl)metanon [
7
F
IS F
(4,5-diflo-2-(pyrimidin-4-yl) N N
5 Iphenyl)(4-hydroxy-4-(pyridin-2- I 411,2
ylmetyl)piperidin-1-yl)metanon | \)"
s
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Bang 8
Vi du sb Tén IUPAC Cbng thirc héa hoc MS
F
o
(4-benzyl-4-hydroxypiperidin-1- %
57 |yl)(5-flo-2-(pyrimidin-4-yl) I 392,1
phenyl)metanon | \)N
N/
Y o i
(5-flo-2-(pyrimidin-4-yl)phenyl) W !
58 (4-hydroxy-4-(pyridin-2-ylmetyl) 1 393,2
piperidin-1-yl)metanon | \)N
N/
o
(4-benzyl-4-metoxypiperidin-1- N
59 yl)(5-metyl-2-(pyridin-4-yl) I 401,2
phenyl)metanon [
o
N
H
(4-benzyl-4-hydroxypiperidin-1- N \\N
60 yI)(2-metyl-4-(pyrimidin-4-y)- I 395,2
1,3-thiazol-5-yl)metanon | \)"
N
Z | H
(4-hydroxy-4-(pyridin-2-ylmetyl) S ! :\(u
61 piperidin-1-yl)(2-metyl-4- 396,2
(pyrimidin-4-yl)-1,3-thiazol-5- 0
yl)metanon I N/)
F
o
(4-(4-flobenzyl)-4- \QVO S:\(N
62 hydroxypiperidin-1-yl)(2-metyl-4- 413,1
(pyrimidin-4-yl)-1,3-thiazol-5- 0 Ay
yl)metanon N)
i ;o .
(4-flo-2-(pyrimidin-4-yl)phenyl) N N
63 (4-hydroxy-4-(pyridin-2-ylmetyl) ! 393,2
piperidin-1-yl)metanon B
)
OH
A
2,4"-bipyridin-3-yl(4-(2- ! PP
64 |flobenzyl)-4-hydroxypiperidin-1- I 392,1
yl)metanon [
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Béng 9
Vi du sb Tén IUPAC Cong thirc hoa hoc MS
oH
AN
2,4"bipyridin-3-yl(4-(3- F PP
65 flobenzyl)-4-hydroxypiperidin-1- b 392,1
yl)metanon B
Z
N
= | OH
X S
2,4'-bipyridin-3-yl(4-hydroxy-4- " v A
66 (pyridin-2-ylmetyl)piperidin-1- ] 375,2
yl)metanon |
Z
N
F
oH
AN
2,4' bipyridin-3-yl(4-(4- % !
67 |flobenzyl)-4-hydroxypiperidin-1-" ! 392,1
yl)metanon [
N/
NC.
o
4-((4-hydroxy-1-(2-(pyrimidin-4- %
68 yl)benzoyl)piperidin-4-yl)metyl) I 399,2
benzonitril l Sy
y
W " F
4-((1-(4-flo-2-(pyrimidin-4-y]) !
8 |benzoyl)-4-hydroxypiperidin-4- 0 L 417,1
yl)metyl)benzonitril | J
N
NC
OH
A
4-((1-(2,4"-bipyridin-3- \Q\/Q L
70 ylcacbonyl)-4-hydroxypiperidin I 399,1
-4-yl)metyl)benzonitril B
Z
N
oH
1 X
2-((1-(2,4'-bipyridin-3- % A
1 |ylcacbonyl)-4-hydroxypiperidin o I 399,2
-4-yl)metyl)benzonitril | A
o
N
o
AN
3-((1-(2,4"-bipyridin-3- "°©\/O @
2 ylcacbonyl)-4-hydroxypiperidin’ 0 399,1
-4-yl)metyl)benzonitril [
Z
N
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Béang 10
Vi du sé Tén IUPAC Cong thirc hoa hoc MS
W .
4-((4-hydroxy-1-((2-metyl-4- O\/O S\’\(N
73 (pyrimidin-4-yl)-1,3-thiazol-5- 420.1
yl)cacbonyl)piperidin-4- 0 Ay ’
yl)metyl)benzonitril | N/)
o ‘
2-((1-(4-flo-2-(pyrimidin-4- N
™ lyl)benzoyl)-4-hydroxypiperidin ™ ! 417,2
-4-yl)metyl)benzonitril [ \)"
N/
o ‘
3-((1-(4-flo-2-(pyrimidin-4- e N
5 lyl)benzoyl)-4-hydroxypiperidin I 417,1
-4-yl)metyl)benzonitril | \)"
N/
oH
N
(4-benzyl-4-hydroxypiperidin-1- v ALy
6 |y)(3-(pyridin-4-yl)pyrazin-2- ! 375,2
yl)metanon | N
N/
F
OH
2-((1-(5-flo-2~(pyrimidin-4- %
T yl)benzoyl)-4-hydroxypiperidin I 417,1
-4-yDmetyl)benzonitril o
7
o F
3-((1-(5-flo-2~(pyrimidin-4- W%
18 yl)benzoyl)-4-hydroxypiperidin I 417,1
-4-yl)metyl)benzonitril [
7
NC. o F
4-((1-(5-flo-2-(pyrimidin-4- O\/O
7  lyl)benzoyl)-4-hydroxypiperidin I 417,1
-4-yl)metyl)benzonitril [N
2
F " F
(4-(4-flobenzyl)-4- %
80 |hydroxypiperidin-1-yI)(5-flo-2- I 410,2
(pyrimidin-4-yl)phenyl)metanon | \)"
Z
N
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Béang 11
Vi dy sé Tén IUPAC Cbng thirc héa hoc MS
F
oH
N
(4-(4-flobenzyl)-4- \Q\/G ‘/)N
81 lhydroxypiperidin-1-y1)(3-(pyridin ! 393,2
-4-yl)pyrazin-2-yl)metanon | ;
N
OH
(4-benzyl-4-hydroxypiperidin-1- N
8 ly1)(2-(1,3-oxazol-5-yl)phenyl) : I 363,2
metanon 7
=/
\N_,{
(4-benzyl-4-hydroxypiperidin-1- N
83 y1)(4-(1-metyl-1H-pyrazol-4- " N 377,2
y1)pyridin-3-yl)metanon Q/\Q | P
OH
()
¥
0
84 (4-benzyl-4-hydroxypiperidin-1- ; Q 3742
y1)(3,4'-bipyridin-3'-yl)metanon | ’
OH W
OH
(4-benzyl-4-hydroxypiperidin-1- N
8  lyl)(2-(pyridazin-4-yl)phenyl) I 374,2
metanon [
A
F
oH
X
2,4"-bipyridin-3-yl(4-(3,4- FD\/O L
86 |diflobenzyl)-4-hydroxypiperidin- I 410,2
1-yl)metanon [
S
N
F OH
AN
2,4bipyridin-3-yl(4-(2,4- P
87 diflobenzyl)-4-hydroxypiperidin- F 0 410,2
1-yl)metanon : B
Z
N
F OH '(
(4-(3,4-diflobenzyl)-4- F ) \\n
88 hydroxypiperidin-1-y1)(2-metyl 431,1
-4-(pyrimidin-4-y1)-1,3-thiazol-5- 0 Ay
yl)metanon l N)
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Béng 12
Vi duy sb Tén TUPAC Cbng thirc hoa hoc MS
F
OH
(4-(2,4-diflobenzyl)-4- Q\/@ S'\(N
go  |hydroxypiperidin-1-yl)(2-metyl F NS 431.0
-4-(pyrimidin-4-y1)-1,3-thiazol-5- 0 Ay ’
yl)metanon | N/)
o
(4-(2,3-diflobenzyl)-4- F ! '\(N
90 |hydroxypiperidin-1-yl)(2-metyl F N 431,0
-4-(pyrimidin-4-yl)-1,3-thiazol-5- 0 Ay
yl)metanon | N/)
W
OH
N
4-((4-hydroxy-1-((2-(pyrimidin O\/O L
o -4-yl)pyridin-3-yl)cacbonyl) i 400,2
piperidin-4-yl)metyl)benzonitril 1 \)"
S
N
F OH
(4-(4-flobenzyl)-4- |
. " 4 N N
92 hydroxypiperidin-1-yl)(2- 393.2
(pyrimidin-4-yl)pyridin-3- N ’
yl)metanon | N,)
o
X
2,4"bipyridin-3-yl(4-(2,3- i P
9 |diflobenzyl)-4-hydroxypiperidin- ! 410,1
1-yl)metanon [
N/
NC
o
4-((4-hydroxy-1-(2-(pyridin-4- %
9 lyl)benzoyl)piperidin-4-yl)metyl) I 398,2
lbenzonitril B
M/
W " F
4-((1-(5-flo-2-(pyridin-4- !
9% lyl)benzoyl)-4-hydroxypiperidin I 416,1
-4-yl)metyl)benzonitril [
P
N
NC. o
F
4-((1-(4-flo-2-(pyridin-4- %
% yl)benzoyl)-4-hydroxypiperidin 0 416,1
-4-yl)metyl)benzonitril [
Ve
N
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Béang 13
Vi du sb Tén IUPAC Cong thirc hoéa hoc MS
A OH
AN
2,4'-bipyridin-3-yl(4-hydroxy-4- P
97 |(4-metoxybenzyl)piperidin-1- I 404,1
yl)metanon [
N/
P
Y B A~
2,4'-bipyridin-3-yl(4-hydroxy-4- v A
%8 \(4-(triflometoxy)benzyl)piperidin- ! 458,1
1-yl)metanon ([
W
F
OH
NN
(4-(4-flobenzyl)-4- \QVO 7
99 hydroxypiperidin-1-yl)(1-metyl- N 395.2
4-(pyridin-4-yl)-1H-pyrazol-5- 0 A ’
yl)metanon | 7
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Bang 14
Vi du sb Tén TUPAC Céng thirc hda hoc MS
F H
(4-(4-flobenzyl)-4- ©\/b
100 hydroxypiperidin-1-yl)(2-(1,3- 381,1
oxazol-5-yl)phenyl)metanon R
\—/
F OH
(4-(3,4-diflobenzyl)-4- Kj\/b
101 Ihydroxypiperidin-1-yl)(2-(1,3- T 399,1
oxazol-5-yl)phenyl)metanon >,
\—
F F "
(4-(2,4-diflobenzyl)-4- \@/b
102 thydroxypiperidin-1-y1)(2-(1,3- 399,1
oxazol-5-yl)phenyl)metanon P
=/
A
4-((4-hydroxy-1-(2-(1,3-0xazol-5- \QVD
103 lyl)benzoyl)piperidin-4-yl)metyl) . 388,1
benzonitril ° 2N
\=/
= IN H
(4-hydroxy-4-(pyridin-2- ~ 1
104 lylmetyl)piperidin-1-y1)(2-(1,3- I 364,2
oxazol-5-yl)phenyl)metanon /ﬁo
(4-(2,4-diflobenzyl)-4- Q\/@ S
105  |hydroxypiperidin-1-y1)(2- F I 411.1
(pyrimidin-4-yl)pyridin-3- C Py ’
yl)metanon \N)
(4-(3,4-diflobenzyl)-4- jg\/b ~
106  |hydroxypiperidin-1-yI)(2- . o 411,1
(pyrimidin-4-yl)pyridin-3- P
yl)metanon N
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Vi dy phéi ché 1 (san xuét vién nang)

1) hop chét theo vi du 1 30 mg
2) bot xenluloza dugce chia nhd 10 mg
3) lactoza 19 mg
4) magie stearat 1 mg

Tdng 60 mg

1), 2), 3) va 4) dugc tron va nhdi trong vién nang gelatin.

Vi du phoi ché 2 (sén xuat vién nén)

1) hop chét theo vi du 1 30g
2) lactoza S0g
3) tinh bot ngbd I5g
4) canxi cacboxymetylxenluloza 44 g
5) magie stearat lg

1000 vién tdng sb 140 g

Téng luong 1), 2) va 3) va 4) (30g) dwoc nhio véi nude, lam khd qua chan khong,
va dugc ray. Bot di ray dugc tron véi 4) (14g) va 5) (1g), va hdn hop nay duogc dot bing
méy san xut vién nén, nhd d6 thu duge 1000 vién nén chira 30mg hop chét theo vi du 1
mdi vién nén.

Vi du thi nghiém 1: Cu tao vecto biéu hién CH24H (CYP46) nguoi

ADN plasmit dé biéu hién CH24H ngudi trong té bao FreeStyle 293 dugc san
xudt nhu sau. S dung Full-Length Mammalian Gene Collection No.4819975
(Invitrogen) 1am mAu, va hai loai ADN téng hop sau day:
5’-GCCCCGGAGCCATGAGCCCCGGGCTG-3’ (SEQIDNO: 1) va
5’-GTCCTGCCTGGAGGCCCCCTCAGCAG-3’ (SEQ ID NO: 2),

PCR dugc thuc hién dé mé rong 91-1625 bp ving CH24H (BC022539) ngudi. Manh thu
duogc dugce vo tinh st dung TOPO TA Cloning Kit (Invitrogen). Méanh thu dugc dugc tai
tao dong thudn phan dong thanh pcDNA3.1(+) phan loai bing BamHI va Xhol dé tao ra
ADN plasmit (pcADN3.1(+)/hCH24H) dbi v6i biéu hién CH24H ngudi.

Vi du thi nghiém 2: Biéu hién ctia CH24H nguoi va didu ché CH24H lysat nguoi

Biéu hién ctia CH24H nguoi dugc thuc hién st dung FreeStyle 293 Expression
System (Invitrogen). Theo sb tay di kém FreeStyle 293 Expression System va st dung
ADN plasmit (pcADN3.1(+)/hCH24H) d6i véi bidu hién CH24H ngudi dugce cu tao
trong Vi du thi nghiém 1, biéu hién tam thoi sir dung té bao FreeStyle 293-F dugc thuc
hién. Sau khi chuyén nap, cac t& bao duoc cly cing véi lic & 37°C, 8% CO,, 125
vong/phut trong 2 ngay. Cac té bao dugc gom bang cach ly tdm, va tao huyén phu trong
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chit dém dé huyén phi (100mM Kali phosphat (pH 7,4), 0,ilmM EDTA, 1mM DTT,
Glyxerol 20%). Cho san phdm dugc tao huyén phu dirt doan bang thiét bi khudy déu
polytron (do Kinematica san xuét), va ly tim & 9000xg trong 10 phut, va chét ndi trén bé
mat duge gom lai. Chét ndi trén bé mat gom lai duge bao quan cryo (-80°C) & dang sin
phim tiéu chudn CH24H lysat ngui.
Vi du thi nghiém 3: Do hoat tinh trc ché CH24H

Pé do hoat tinh e ché CH24H, sir dung CH24H lysat ngudi duoc diéu ché trong
vi du thi nghiém 2, lwgng 24-HC dugc san sinh tir cholesterol b%tng su xuc tac cua
CH24H duoc do véi sir ¢6 mit ctia hop chét thi nghiém, va lwong ndy dugc so vé6i lugng
khi khéng c6 mat hop chét thi nghiém. Tirc 13, dung dich hop chét thi nghiém & céc ndng
d6 dugce tron v6i chit dém phan Gmg (50mM kali phosphatechira 0,1% BSA va Complete,
cht e ché rugu cbe tai khong EDTA-proteaza, pH 7,4) va CH24H lysat ngudi. Sau do,
['C] cholesterol (hoat tinh riéng 53 mCi/mmol, 15 uM) dugc bd sung, va phan ung
CH24H dugc thyc hién & 37°C trong 5 gid. Sau khi hoan thién phan tmg, dung dich tit
phén tmg gbm clooform/metanol/nude chung cat (2:2:1 thé tich/thé tich) dugc bd sung,
va 24-HC tao thanh dugc chiét bing cach lic. Dich chiét duoc 4p dung phép sic ky 16p
mong silica gel (etyl axetat:toluen=4:6), va phan doan “C-24HC thu duoc duge do bang
BAS2500 (Fujifilm Corporation).

Hiéu suét trc ché (%) dugc do tir ty 1€ cta tinh phdng xa véi sy ¢6 mat cua hop
chét thi nghiém so vd&i tinh phéng xa trong trrdng hop khong c6 mit hop chét thi nghiém.
Céc két qua duoc thé hién trong céc bang 15 va 16 sau dy.
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Béang 15
Hop chét thi nghiém Hiéu suét trc ché (%) & 1uM
Vidul 92
Vidu?2 90
Vidu5 70
Vidu9 87
Vi du 14 92
Vidu 25 94
Vi du 26 92
Vi du 30 91
Vi du 32 92
Vi du 34 90
Vi du 39 90
Vi du 41 93
Vi du 44 95
Vi du 54 90
Vi du 56 90
Vidu 58 84
Vidu 59 83
Vi du 60 82
Vi du 63 82
Vi du 67 89
Vidu 70 89
Vi du 82 87
Vi du 86 89
Vi du 87 89
Vi du 92 88
Vi du 97 87
Béng 16
Hop chét thi nghiém Hiéu suét trc ché (%) & 1uM
Vi dy 102 89
Vidu 105 95

Vi du thi nghi¢ém 4: Thi nghi€ém dinh luong 24-HC

Pong vt duoc st dung 13 chudt céi 6 tudn tudi CS7TBL/6N (3 con/nhém). Tao
huyén phit hop chét thi nghiém trong dung dich nuéc metylxenluloza 0,5% [133-14255
WAKO] (Img/ml). Trong lwong co thé cuia chudt duge do, va dung dich nay duoc ép sir
dung qua dudng miéng va lip lai mot 1an mdi ngay trong 3 ngay. O 16 gid sau lan thi 3
st dung, mQt ntra ndo dugc phuc héi, va lwong 24-HC dugc do.

Trong lugng uét cia ndo dugc do, va ndo dugc ddng nhit hoa bang khoang 4 lan
lugng nude mubi (0,5 ml). Dung dich n?gsd_uqc sir dung lam dich chiét ndo. 24-HC trong
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dich chiét ndo dugc do béng dung dich axetonitril (98% axetonitril, 1,98% metanol,
0,02% axit focmic), va dugc dinh lugng béng HPLC. Gi4 tri trung binh cta lugng 24-HC
duoc do va cac két qua duge thé hién trong cac gia tri twong tmg véi nhom dbi ching 12
100%. Céc két qua dugc thé hién trong bang 17 sau day.

Béng 17

Hop chét thi nghiém Hiéu suét giam (%) & 10mg/kg
Vi du 14 67
Vi du 30 87
Vi dy 44 55
Vi du 54 64
Vi du 62 71
Vi dy 67 43
Vi du 70 60
Vi dy 87 37
Vi dy 92 60
Vi du 105 40

Vi du thi nghiém 5: Thi nghiém Y-maze sir dung chudt bién dbi gen hai 14n APP/PS1
Pong vat dugc str dung 1a chudt céi 3 thang tudi dugc bién ddi gen hai lan
APP/PS1 (10-15 con/nhém). Hop chét thi nghiém duoc tao huyén phtt trong dung dich
nudc metylxenluloza [133-14255 WAKO] 0,5% (1mg/ml). Trong lugng co thé cta chudt
duoc do, va dung dich dugc ép st dung qua dudng miéng va ldp lai mot 1an mdi ngay
trong 14 ngay. O 16 gid sau lan sir dung thir 13, hanh vi xen k& tw phét & thi nghiém Y-
maze duge do. Str dung can ¢b dinh cia thiét bi thi nghiém dang chit Y 1am diém bét dau,
tAn suét chuyén dong cuiia can khéac dugc do trong 5 phut. Hai 1an di vao ddu tién duoc trix
khoi téng s6 1an di vao. Ngoai ra, chudt ma vao it hon 10 lan vé téng s6 dugc loai ra.
Chuyén dong cua cin khac tir cAn ¢b dinh ma chudt vao 1an cudi ma dugce xem 13 hanh vi
xen k&, va ty 1¢ cla téng s6 1an chuyén dong dugce do lam hiéu suét hanh vi xen k& tu phat.
V6i cac dbi twong so sanh, nhém ddi chimg (nhém diéu tri khong dung hop chét thi
nghi€ém) va nhém d6i ching & chudt hoang dugc st dung. Cac két qué dugc thé hién

trong bang 18 sau day.
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Bang 18
o Hiéu suét hanh vi xen k& ty phat (%)
H"’f ;?;:h‘ Chuét hoang Chudt bién ddi gen hai lan APP/PS]
s nhom dbi ching | nhom dbi chimg | 10 mg/kg | 30 mg/ke
Vi du 44 68 56 71 71
Vidu92 71 57 62 7

Kha ning tng dung cdng nghiép

Hop chét theo séng ché ¢6 hoat tinh wrc ché CH24H vuot trdi ma hitu ich lam
thudc phong ngira hodc diéu tri bénh thoai hoa thin kinh (nhur bénh Alzheimer, suy gidam
nhén thirc nhe, bénh Huntington, bénh Parkinson, bénh xo cing cdt bén teo co, chén

thuong so ndo, nhdi mau ndo, bénh ting nhan 4p, da xo cimg va tuong tu), chiing dong

kinh, bénh tAm thin phan liét va trong tu.

Pon sang ché nay dua trén don sang ché sb 2011-222741 ndp tai Nhat Ban, cac

n6i dung nay duogc bao gdbm diy du trong day.
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YEU CAUBAO HQ

1. Hop chét c6 cong thire (I):
R*>—0
R1
AONOL
N _Xo
T
0 R3

trong d6:
R' 12 nhém Cy6 alkyl tiy ¥ duoc thé ;
R? 1 nguyén tir hydro hoic nhém C, alkyl tity ¥ duogc thé;
R? 14 nhém di vong thom c6 5 hodc 6 canh tuy y dugc thé;
vong A 1a vong piperidin tity ¥ dugc thé (vong piperidin tity y ¢6 lién két cau); va
vong B 1a vong thom ¢6 5 hodc 6 canh (X va Y dgc 1ap 1a nguyén tir cacbon hodc nguyén
tir nito) ma, ngoai R? va -C(=0)-vong A, tily ¥ duge thé bang 1 dén 3 phin tir thé dugc
chon tir nhém bao gdm:

(1) nguyén tir halogen,

(2) nhém C, alkyl tiy v duge thé bang 1 dén 3 nguyén tir halogen,

(3) nhém Cy¢4 alkoxy, va

(4) nhém C, alkylendioxy,
hodc mudi ctia hop chit nay.
2. Hop chét hodc mubi ciia né theo didm 1, trong d6 R? 14 nhém di vong thom chira nito
¢6 5 hodc 6 canh thy y duoc thé.
3. Hop chét hoic mudi cta né theo diém 1, trong d6 R? 12 nhém di vong thom chtra nito
¢6 5 hodc 6 canh tly ¥ dugc thé bang 1 dén 3 nguyén tir halogen.

4. Hop chét hodc mubi ciia n6 theo diém 1, trong d6 R’ 12 nhom c6 cong thire:

trong do:

vong C' 14 di vong thom chira nito ¢6 6 canh tity y duoc thé chira it nhat mét nguyén tr

nito; va

vong C? 14 di vong thom chira nito ¢6 5 canh tity ¥ dugc thé chira it nhat mét nguyén tir
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nito,
mdi trong sb d6 tiry y dugc thé bang 1 dén 3 nguyén ti halogen.
5. Hop chét hozc mudi ctia n6 theo diém 1, trong d6 vong B 1a benzen, thiazol, isoxazol,
pyrazol, pyridin ho#c pyrazin (X va Y ddc 14p 1a nguyén tir cacbon hodc nguyén tir nito),
mdi trong sb do, ngoai R® va -C(=0)-vong A, tly y dugc thé bing 1 dén 3 phan tir thé
duoc chon tir nhém bao gdm:

(1) nguyén tir halogen,

(2) nhém C alkyl tiy ¥ dugc thé bang 1 dén 3 nguyén tir halogen,

(3) nhém Cy ¢ alkoxy, va

(4) nhém C,¢ alkylendioxy.

6. Hop chét hodc mubi ctia né theo diém 1, trong d6 vong B 1a:

N
X NN
ISESISI®
= ~
N A NH A \O\S N
hoac

mdi trong s6 d6, ngoai R® va -C(=0)-vong A, tiy v dugc thé bang 1 dén 3 phan tir thé
duoc chon tir nhém bao gom:
(1) nguyén tir halogen,
(2) nhém C, alkyl thy ¥ duoc thé bing 1 dén 3 nguyén tir halogen,
(3) nhém Cy¢ alkoxy, va
(4) nhém C,¢ alkylendioxy.
7. Hop chit hodc mudi ciia n6 theo diém 1, trong d6 R* 14 nguyén tir hydro.
8. Hop chét hodc mudi cta né theo diém 1, trong do:
R' 12 nhém C, alkyl tity ¥ duoc thé bing 1 dén 3 phan tir thé dugc chon tir nhém bao
gdm:
(1) nhém Cg.14 aryl tity ¥ duoc thé bang 1 d&én 3 phan tir thé dugc chon tir nhém bao
gbm:
(a) nguyén tr halogen,
(b) nhém xyano, va ’
(c) nhém C,. alkoxy tiy ¥ duoc thé bing 1 dén 3 nguyén tir halogen
(2) nhém di vong thom don vong 5 hoidc 6 canh tity y dugc thé bang 1 dén 3 phan tir
thé dugc chon tir nhém bao g@)ln:
(a) nguyén tr halogen,
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(b) nhém xyano, va
(c) nhém C alkoxy tity y duge thé bang 1 dén 3 nguyén tir halogen, va
(3) nhém di vong khong thom don vong ¢6 3 dén 8 canh tily y dwoc thé bang 1 dén 3
phan tir thé duogc chon tir nhém bao gdm:
(a) nguyén tir halogen,
(b) nhém xyano, va
(c) nhém C6 alkoxy tily y dugc thé bang 1 dén 3 nguyén tir halogen;
R? 14 nguyén tir hydro hodc nhém C.¢ alkyl;
R’ 12 nhém di vong thom chira nito ¢6 5 hoiic 6 canh tity ¥ dugc thé bang 1 dén 3 nguyén
ttr halogen;
vong A 13 vong piperidin khong c6 phén tir thé nao khac ngoai R!, R%-0- va -C(=0)-vong
B, hodic vong oxa-9-azabixyclo[3.3.1]nonan khong c6 phin tir thé nao khac ngoai R, R*
O- va -C(=0)-vong B; va
vong B 1a vong thom c6 5 hodc 6 canh ma, ngoai R’ va -C(=0)-vong A, tity ¥ dugc thé
bang 1 dén 3 phin tir thé duoc chon tir nhém bao gbm:
(1) nguyén tir halogen,
(2) nhém C, alkyl tily y dugc thé bing 1 dén 3 nguyén tir halogen,
(3) nhom C;¢ alkoxy va
(4) nhém Cy¢ alkylendioxy.
9. Hop chét (4-benzyl-4-hydroxypiperidin-1-yl) (2,4'-bipyridin-3-yl)metanon hoic mubi
cua no.
10. Hop chét 2,4-bipyridin-3-yl(4-(4-flobenzyl)-4-hydroxypiperidin-1-yl)metanon hoic
mubi clia no.
11. Hop chit 2,4-bipyridin-3-yl(4-(2,4-diflobenzyl)-4-hydroxypiperidin-1-yl)metanon
hodic mudi cta né.
12. Hop chét (4-(4-flobenzyl)-4-hydroxypiperidin-1-yl) (2-(pyrimidin-4-yl)pyridin-3-
yl)metanon hodc mudi ciia né.

13. Thudc chtra hop chit hodc mudi cia hop chét nay theo diém 1.
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