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(57) Sang ché dé cap dén hop chit 1,2,4-triazin duoc thé hai 1an hodc mubi dugc dung cta

no, trong d6 hop chat nay co tic dung tc ché aldosteron synthetaza va dugc pham chua

hop chit nay lam thanh phan hoat tinh dung dé phong ngira va/hodc diéu tri cac bénh hoic

tinh trang bénh khac nhau lién quan dén aldosteron. Hop chét theo sang ché c6 cong thirc

chung [I]:
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trong d6 R 1a, vi du, nhém c6 cong thirc (A-1):

(A1)

trong d6 vong A! 1a, vi du, nhém xycloalkyl cé thé duoc thé, va RB 13, vi du, nhom
xycloalkyl mét vong, hodc muoi dugc dung cua nd.
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Linh vue k§ thuét dwgce dé cap

Sang ché d& cap dén hop chit 1,2,4-triazin duogc thé hai 14n, hop chét nay
c6 tac dung trc ché aldosteron synthetaza (sau ddy duogc goi la Cyp11B2) va hitu
ich dugc dung dé phong ngtra va’hodc didu tri bénh hoc tinh trang bénh khac

nhau lién quan dén aldosteron va dugc phim chira hop chét nay.

Tinh trang k§ thuit ciia sang ché

Aldosteron 13 phéi tir dic hiéu dbi véi thu thé corticoit vo co (sau ddy duogc
goi 13 MR) va 13 mdt chat didu phbi dbi v6i hé théng renin-angiotensin-
Aldosteron system (RAAS - renin-angiotensin-Aldosteron system). Aldosteron
dugc tao ra cha yéu trong tuyén thuong than va duge xem nhu hormon corticoit
v6 co diéu chinh su trao d6i chét cta natri va nudc nhd tac dong cia éng than
ngoai bién. Theo cac nghién ctru gin ddy, cho thiy ring aldosteron dugc tao ra &
nhiéu loai mé khéc nhau, vi du, mé tim, md mach méau va mé ndo, va MR duoc
phan b rong khép td1 cdc mo6 nhu mo tim. Do d6, aldosteron dugc nhén dinh Ia
hormon nguy hiém gay nhiéu tac dong c6 hai khac nhau ddi v6i cac md & tim (vi
duy, hoai tr va xo héa mo tim; gia tang tac dong cua catecholamin, va l1am giam
phan tng cta ap thu quan), hon nita, 13 yéu t§ lam trAm trong bénh cao huyét ap.

Céch thirc phong bé tac dong cta aldosteron 1a mot phuong phap hidu qua
dé diéu tri, vi dy, cdc bénh tim mach lién quan dén aldosteron va thu thé cua nd.
Chét d6i khang MR (vi du, eplerenon hoic spironolacton), 1a chét ¢6 4i luc dbi
v6i MR va phong bé chirc nang thu thé cta no, da duoc st dung dé diéu tri bénh
cao huyét ap. Trong cac thir nghiém 1am sang 1én (RALES va EPHESUS), da
khing dinh ring, viéc sir dung két hop ctia chat dbi khang MR véi tac nhan didu
trj thong thuong, vi du, chit tc ché ACE, ty 18 nhép vién va ty 18 tir vong bi gay
ra bdi cac bénh tim mach & nhitng bénh nhan bi suy chirc nang tim nghiém trong

duoc gidm mdt cach dang ké, va tién lugng voi cac bénh nhan bi nhdi mau co
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tim cép tinh duoc cai thién mdt cach dang ké (tai lidu phi sang ché 1 va 2). Mit
khéc, chét dbi khang MR (vi du, spironolacton hodc eplerenon) cé cic tac dung
phu nghiém trong déc trung (vi du, sy ting kali-huyét). Bén canh d6, viéc sir
dung spironolacton thudng li€én quan dén chung to vii & dan ong, rbi loan kinh
nguyét, loan chirc nang cuong ciing. Do do, c6 mong muén 1a phét trién hop
chit diéu tri bénh lién quan dén aldosteron ma khong c6 tic dung phu néu trén
va ¢4 dd an toan cao hon. Chét trc ché aldosteron synthetaza (Cyp11B2) duoc dé
xuét nhu 1& mot cach tiép can tir quan diém néu trén (tic 13, mot cach tiép can
khéc dé phong bé hosc 1am giam téc dong ctia aldosteron).

Cyp11B2 13 enzym xytocrom P450 va dugc biét 1a enzym xtc tac cho mét
chudi céc phan tng tir 11-deoxycorticosteron (tirc 13, tién chat aldosteron) thanh
aldosteron. Cyp11B2 biéu hién chu yéu & 16p xoén vo thuong thin va ham
lugng nhii twong aldosteron dugc diéu chinh béi téc dung enzym Cypl1B2 c¢6
mit trong tuyén thuong than. Ngoai ra, da khing dinh ring aldosteron duoc biéu
hién & mot s6 mo khéc tuyén thuong than, vi dy, tim mach, than, mé m& va ndo,
cling nhu anh huéng dén rdi loan co quan lién quan dén aldosteron, dugc tao ra
tai chd cia timg co quan. D3 c6 béo céo ring sy tc ché ciia Cypl1B2 l1am han
ché su tao ra aldosteron théng qua cc nghién ctru st dung enzym va té bao
trong moi trudng nudi cdy, va su e ché nay c6 hiéu qua ngin chin viéc tao ra
aldosteron va bit ky tac dung diéu tri thong qua cac nghién ctru str dung cdc miu
dong vat thtr nghiém khac nhau. Hon nita, da khéng dinh réng su uc ché
Cyp11B2 thé hién tac dung lam giam murc aldosteron va giam mirc aldosteron
trong nudc tidu, cling nhu tac dung chéng ting huyét ap ddi véi bénh nhéan bi
bénh huyét 4p cao va nhing bénh nhan méc aldosteron nguyén phat (tai liéu phi
séng ché 3 va 4). Cach tiép cén hiéu qua cao dé tao ra liéu phap hiéu qua ddi cac
bénh khac nhau lién quan dén aldosteron dwoc phat hién theo cach e ché quy
trinh sinh tdng hop aldosteron.

Tru6e hét, mic du hop chét aryl pyridin (tai liéu séng ché 1), hop chét
pyridin dugc thé benzimidazol (tai liéu sang ché 2) d& duoc biét dén 1a hop chét

c6 tac dung trc ché aldosteron synthetaza (Cyp11B2), hién van chua ¢ bo cdo
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nao chi ra ring hop chét 1,2,4-triazin nhu hop chét theo sang ché c6 tac dung tc
ché aldosteron synthetaza. Ngoai ra, hop chit 1,2,4-triazin ¢ cong thirc (a), (b)
va (¢) dudi day:

Cong thuc 1

:Il ®
SNy o Hs /@J:N/ N 0
HsCO K/N\/U\ He @ o Ql\)LN,CHS (b)

°N
Z
LA
/\ CHs @
CH3

dugc liét ké trong dit liéu hop chit thuong mai (Registry) nhu sd truy cap:
1070398-58-1, 1069628-74-5, 1060824-77-2. Tuy nhién, chua xac dinh rd rang
hop chét nao trong s6 cac hop chét ndy c6 tac dung sinh 1y hoc.
Tai liéu sang ché

Tai liéu sang ché 1: W02010/130796

Tai lidu sang ché 2: W02012/012478
Tai liéu phi sang ché

Tai liéu phi sang ché 1: New England Journal of Medicine, 1999; 341:

p.709-717

Tai lidu phi sang ché 2: New England Journal of Medicine, 2003; 348:
p.1309-1321

Tai liéu phi sang ché 3: Current Topics in Medicinal Chemistry, 2013; 313:
p.1385-1401

Tai liéu phi sang ché 4: Current Hypertension Reports, 2013; 15: p.484-488
T. Hakki et al., J. Steroid Biochemistry & Molecular Biology 125 (2011),
120-128 and US 2010/0292225 describe other pyrimidine or triazine derivatives

as aldosterone synthase inhibitors.

Ban chit ky thuit ciia sang ché
Muc dich ciia sang ché 13 dé xudt hop chét 1,2,4-triazin dugc thé hai lan
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hoic mudi dugc dung cia né cé tic dung Uc ché aldosteron synthetaza
(Cyp11B2). Hop chét theo sang ché 14 hitu ich ding dé phong ngira va/hodc diéu
tri bénh hodc tinh trang bénh khac nhau lién quan dén aldosteron.
Dé dat duoc muc dich trén day, sang ché dé cap dén hop chét c6 cong thirc
[I] dudi day:
Cong thuc 2
N‘\N
j ) [1]
RY "NT "RB

trong do:

R la:
nhém c6 cong thic (A-1):
Cong thure 3

(A-1)

trong d6 vong A' 13 nhém phenyl c6 thé dugc thé; va
R® 13 nhém c6 cong thie (B-4) dudi day:
Cong thirc 8
RBG
\N/\/\I 0

a7 (B-4)
Xa\xb’u\xc’R

trong d6 X* 14 CR** hoic N,
(i) khi X*1a CR*,
X® 1a CHR™, X° 13 O hoic NR¥,
X’ 14 O, X°1a NR*, hoic
X® 1a NR*, X° 1a O, NR*, hojic CHR™,
(i) khi X*1a N,
X® 14 CHR® hoic C(=0), X° 1a NR*, hosc
X®1a NR*, X° 1a CHR™;
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R* 1a nguyén tir hydro, nhém hydroxyl, nhém alkyl, hoic nhém amino,

mdi nhém R*® va R* 13 nhém duge chon mét cach doc 1&p tr nhom bao
gdm nguyén ti hydro, nhém hydroxyl, va nhém alkyl,

mdi nhém R* va R* 13 nhém duoc chon mot cach doc 1ap tir nhém bao
gdm nguyén tir hydro, nhém alkyl, va nhém xycloalkyl;

R® 13 nguyén t&r hydro hodc nhém alkyl;

R? la:

(i) nhém alkyl c6 thé dugce thé,

(ii) nhém xycloalkyl c6 thé dugc thé,

(iii) nhém di vong béo c6 thé duoc thé,

(iv) nhém heteroaryl c¢6 thé duoc hydro héa mot phan va c6 thé duge thé,
hodc

(v) nguyén tir hydro, hoac

khi X 1a NR*, R®7 va R*1a lién két & vi tri d4u t4n ciing cla ching dé tao
ra nhém di vong béo, c¢6 thé dugc thé bing nhém alkyl c6 thé duge thé, ciing véi
nguyén ti nito gén véi nhém ma chiing dugce lién két,
hoidc mubi dugc dung cia nd,
véi didu kién 1a khong bao gdm céc hop chit c6 cong thirc (a), (b) va (c) dudi
day:
Cong thic 11

|
NTY o H3 N
HaCO K/N\/u\ Hy, @ Cl/(:l)i ()\1\)]\ _CH3 (b)

o
/)\ /\
,CH3 ()
CH3

Ngoai ra, sang ché con dé cap dén dugce phdm chira hop chat c6 cong thirc
1] néu trén hodc mudi duge dung ctia né 13m thanh phan hoat tinh. Sang ché con
dé cap dén hop chit c6 cong thic [I] néu trén dé str dung trong viéc phong ngira
hodc didu tri c4c bénh hoic tinh trang bénh khéc nhau lién quan dén aldosteron.

-6-



27498

Hiéu qua ctia séng ché

Hop chét c¢6 cong thic [I] theo séng ché hodc mubi duge dung cia né co
tac dung trc ché t6t dbi voi aldosteron synthetaza (Cyp11B2), va do d6, hop chét
nay 13 hiru ich ding dé phong ngira hoic diéu tri bénh va/hodic cac tinh trang
bénh lién quan dén ham luong ting cua aldosteron va/hodc du mirc aldosteron,
vi du, bénh cao huyét 4p, tinh trang du mirc aldosteron nguyén phat, hoic cai

thién viéc phong nglra cac bénh nay.

MBO ta chi tiét sang ché

Pinh nghia cia mdi nhém c6 thé duge két hop mot cach tly ¥, trir khi 6
quy dinh khac.

Theo sang ché, alkyl 1a nhém hydrocacbon no manh thing hodc mach
nhanh chira tir 1 dén 6 nguyén tir cacbon (Cy.). Cu thé, nhém alkjl chua tur 1
dén 4 nguyén tir cacbon (Cy.4) 13 duoc wu tién. Cu thé hon, alkyl bao gbm metyl,
etyl, n-propyl, i-propyl, n-butyl, t-butyl, i-amyl, n-pentyl, va n-hexyl. Cu thé hon
nita, metyl, etyl, i-propyl, hoac t-butyl 1a dugc wu tién.

Xycloalkyl 1a nhém hydrocacbon no mét vong chtra tur 3 dén 8 nguyén tir
cacbon (Cs.g) va adamantyl. Ngoai ra, xycloalkyl ciing bao gbm nhém trong d6
¢6 hai nguyén tir cacbon trong vong dugc tao lién két boi nhém alkylen dé tao ra
vong hai vong. Cu thé, xycloalkyl bao gdm xyclopropyl, xyclobutyl, xyclopentyl,
xyclohexyl, xycloheptyl, bixyclo[2.2.2]octyl, adamantyl.

Xycloalkenyl 13 nhém mét vong chira tir 3 dén 7 nguyén tir cacbon (Cs.7) cb
it nhdt mot lién kiét doi. Cu thé, xycloalkenyl bao gdm xyclopropenyl,
xyclobutenyl, xyclopentenyl, va xyclohexenyl.

Alkoxy 14 nhém héa tri mt, trong d6 nhém alkyl néu trén dugc lién két véi
nguyén tir oxy. Alkoxy bao gém alkyl-O- mach thing hosic mach nhanh chira tir
1 dén 6 nguyén tir cacbon (Cy.6). Alkyl-O- chua tir 1 dén 4 nguyén tir cacbon
(C1.4) 12 duogc uvu tién. Cu thé, alkoxy bao gdm metoxy, ethoxy, n-propoxy, i-
propoxy, n-butoxy, t-butoxy.

Alkylen 13 nhém hoéa tri hai mach théng hodc mach nhanh chira tir 1 dén 6
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nguyén tir cacbon (C,4). Alkylen chura tir 1 dén 4 nguyén tir cacbon (C,,) 12
duoc wu tién. T8t hon, ndu alkylen bao gdm metylen, etylen, trimetylen, va
tetrametylen.

Alkenylen 1a nhom hoéa tri hai mach thing hodc mach nhénh chira tir 2 dén
6 nguyén tr cacbon (Cy¢) O it nhat mot lién kiét doi. Alkenylen chira tir 2 dén 4
nguyén ti cacbon (C,4) la dugc uu tién. Tét hon, néu alkenylen bao gom
vinylen, va propenylen.

Alkylendioxy 14 nhém héa tri hai trong d6 ca hai dau tin cting ctia alkylen
duoc lién két véi nguyén tir oxy. Tt hon, néu alkylendioxy bao gbm -O-
alkylen-O- chira tir 1 dén 6 nguyén tir cacbon (Cy.). "-O-Alkylen-O-" chira tir 1
dén 4 nguyén tir cacbon (C;4) l1a dugc uvu tién. Vi dy, nhéom trong d6 nhom
phenyl duoc thé bing aklylendioxy bao gom nhém c6 cong thirc dudi day:

Cong thuac 12

SNV

Ngoai ra, cu tric trong d6 ¢é hai phan tir thé trén cing nguyén tir cacbon
trong nhom xycloalkyl duoc lién két véi nhau & déu tan cling cla ching dé tao
ra nhom alkylen (trong d6 nhém alkylen c6 thé chira tir 1 dén 2 nguyén tir khic
loai trong mach alkylen, dugc chon mdt cach doc 1ap tir nguyén tir nito, nguyén

tlr oxy, hodc nguyén tir luu huynh) 1a, vi dy, nhém c6 cong thirc dudi day:

Cong thuc 13
H N/ﬁ

NH

L)
Hon nita, ciu tric trong d6 hai phan tir thé trén cling nguyén tir cacbon
trong nhém xycloalkyl duoc lién két véi nhau & d4u tan cing cua chung dé tao
ra nhém alkylen duoc thé tir 1 dén 3 nhém duoc chon mot cach doc 1ap tir nhém

bao gdbm nhém alkyl, va nhém oxo (trong dé6 nhém alkylen cé thé chira tir 1 dén
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3 nguyén tr khac loai trong mach alkylen, dugc chon mét cach doc lap tur
nguyén tr nito, nguyén tr oxy, hodc nguyén ti luu huynh) 1a, vi dy, nhém co
cong thire dudi day:

Cong thuc 14

H3C\N/\

N<
CHs

)

Halogen hodc halo 1a flo, clo, brom hoac iot. Flo va clo 1a dugc uu tién.

Haloalkyl 1a nhém alkyl néu trén dwoc thé tir 1 d&én 3 nguyén tir halogen, va
t6t hon néu 14 triflometyl.

Alkoxyalkyl 1a nhom alkyl néu trén dugc thé tir 1 d&én 2 nhém alkoxy, va
t5t hon, néu 13 nhém metoxymetyl, metoxyetyl, metoxypropyl.

Alkanoyl 1a nhém hoa tri mét, trong dé6 nhém carbonyl duoc lién két voi
nhém alkyl néu trén. Alkanoyl bao gdm alkyl-CO- mach thing hodc nhanh chira
tir 1 dén 6 nguyén tir cacbon (C,). Alkyl-CO- chira tir 1 dén 4 nguyén tir
cacbon (Cy.4) 13 duoc vu tién. Tt hon, néu alkanoyl bao gém axetyl, propionyl,
pivaloyl, butanoyl, pentanoyl, hexanoyl, va heptanoyl.

Aryl 13 nhém hydrocacbon thom ¢6 tir 6 dén 10 canh, va aryl mot vong
ho#c hai vong 13 dugc vu tién. Tt hon, néu aryl bao gdm phenyl, va naphthyl,
va tét hon nita, néu 1a phenyl.

Aryl dugc hydro héa mét phan 13 nhém aryl néu trén, trong d¢6 dugc hydro
hoa mdt phﬁn, va bao gém, vi dy, nhém mdt vong dugc tao ra béng cach ngung
tu nhém phenyl va nhém xycloalkyl, ciing nhuw nhém mdt vong dugc tao ra bing
cach ngung ty nhém phenyl va nhém xycloalkenyl. Tét hon, néu bao gdém
dihydrophenyl, xyclohexenyl, indanyl, tetrahydronaphthyl.

Tt hon, néu aryl c6 thé dugc hydro héa mot phan 13 phenyl, naphthyl,
tetrahydronaphthyl, va xyclohexenyl.

Heteroaryl 13 nhém di vong thom c6 tir 5 dn 10 canh c6 tir 1 dén 4 nguyén

t& khac loai dugc chon mot cach ddc 1ap ttr nhom bao gém nguyén tir luvu huynh,

-0



27498

nguyén tir oxy, nguyén tr nito, va heteroaryl mot vong hoéc hai vong l1a dugc uu
tién. T6t hon nita, néu heteroaryl 13 heteroaryl mot vong hodc hai vong cé tir 5
dén 10 canh c6 tir 1 dén 2 nguyén tir khac loai dugc chon mdt cach doc 14p tur
nhém bao gdm nguyén tir lvu huynh, nguyén tir oxy, nguyén tir nito. Hon nita,
heteroaryl dugc uu tién la heteroaryl mot vong hodc hai vong c6 tir 5 dén 10
canh, trong d6 chira it nh4t 1 nguyén t nito, va ngodi ra mdt nguyén tir khac
loai dugc chon tir nhém bao gdm nguyén tir luu huynh, nguyén tit oxy, nguyén
t&r nito. Tt hon, néu heteroaryl bao gdm pyrolyl, furanyl, thienyl, imidazolyl,
pyrazolyl, oxazolyl, thiazolyl, triazolyl, tetrazolyl, pyridyl, pyrazinyl,
pyrimidinyl, pyridazinyl, thiazinyl, triazinyl, indolyl, isoindolyl, indazolyl,
benzimidazolyl, = benzothiazolyl, benzofuranyl, quinolyl, isoquinolyl,
imidazopyridyl, benzopyranyl.

Heteroaryl dugc hydro héa mdt phan 13 heteroaryl néu trén, trong d6 dugc
hydro héa mot phan, va bao gdm, vi dy, nhém mét vong dugce tao ra bing cach
ngung tu nhém phenyl va nhém di vong béo. Tét hon, néu heteroaryl dugc
hydro héa mot phin bao gdébm imidazolinyl, dihydrobenzofuranyl,
dihydrobenzopyranyl, tetrahydroimidazopyridyl, isoindolinyl.

Heteroaryl c6 thé dugc hydro héa mdt phan bao gdm pyrolyl, furanyl,
thienyl, imidazolyl, imidazolinyl, pyrazolyl, oxazolyl, thiazolyl, triazolyl,
tetrazolyl, pyridyl, pyrazinyl, pyrimidinyl, pyridazinyl, thiazinyl, triazinyl,
indolyl, isoindolyl, isoindolinyl, indazolyl, benzimidazolyl, benzothiazolyl,
benzofuranyl, dihydrobenzofuranyl, quinolyl, isoquinolyl, imidazopyridyl,
tetrahydroimidazopyridyl, benzopyranyl, dihydrobenzopyranyl. Thienyl, pyridyl,
indolyl, indazolyl, isoquinolyl, dihydrobenzofuranyl, dihydrobenzopyranyl, va
benzothiazolyl 1a dugc uu tién. Vi du, heteroaryl co thé dugc hydro hdéa mot
phan 1a nhém R*trong céng thirc chung [I] néu trén bao gbém pyrolyl, furanyl,
thienyl, imidazolyl, imidazolinyl, pyrazolyl, oxazolyl, thiazolyl, triazolyl,
tetrazolyl, pyridyl, pyrazinyl, pyrimidinyl, pyridazinyl, thiazinyl, triazinyl,
indolyl, isoindolyl, isoindolinyl, indazolyl, benzimidazolyl, benzothiazolyl,

benzofuranyl, dihydrobenzofuranyl, quinolyl, isoquinolyl, benzopyranyl,
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dihydrobenzopyranyl. Thienyl, pyridyl, indolyl, indazolyl, isoquinolyl,
dihydrobenzofuranyl, dihydrobenzopyranyl, va benzothiazolyl 1a dugc uu tién.

Ngoai ra, theo phuong 4n wu tién, heteroaryl cé thé dugc hydro héa mot
phn 13 isoindolinyl. Vi du, heteroaryl c¢é thé dugc hydro héa mét phan 1a nhém
R® trong cong thirc chung [I] néu trén 13 isoindolinyl.

Vong di vong béo 1a nhém vong cb tir 4 #n 9 canh c6 tir 1 dén 3 nguyén tir
khéc loai dugc chon mot cach doc 14p tir nhém bao gdm nguyén tir luu huynh,
nguyén tir oxy, nguyén tir nito. Ngoai ra, vong di vong béo ciing bao gdm nhém
trong d6 hai nguyén tir cacbon cdu thanh vong duoc lién két béi nhém alkylen
d& tao ra vong hai vong. T8t hon, néu azetidinyl, oxetanyl, pyrolidinyl,
tetrahydrothiophenyl, tetrahydrofuranyl, piperidinyl, piperazinyl, morpholinyl,
thiomorpholinyl, homomorpholinyl, tetrahydrothiopyranyl, tetrahydropyranyl,
azabixyclo[2.2.2]octyl(quinuclidinyl), azabixyclo [3.2.1]octyl,
oxabixyclo[3.3.1]nony], diazabixyclo[2.2.1]heptyl, 0X0-9-
azabixyclo[3.3.1]nonyl, 1a dugc vu tién.

Bén canh d6, vi du wu tién vé vong di vong béo 1 vong di vong béo c6 tir 4
dén 9 canh, trong d6 chira it nht 1 nguyén tir nito, va c¢6 thém mét nguyén tir
khac loai dugc chon tir nhém bao gdm nguyén tir lvu huynh, nguyén tir oxy,
nguyén tir nito. Tt hon, néu vong di vong béo bao gdm azetidinyl, pyrolidinyl,
piperidinyl, piperazinyl, morpholinyl, thiomorpholinyl, homomorpholinyl,
azabixyclo[2.2.2]octyl(quinuclidinyl), azabixyclo[3.2.1]octyl,
diazabixyclo[2.2.1]heptyl.

Theo vi du wu tién khac, vong di vong béo 1a vong di vong béo c6 tir 4 dén
9 canh, trong d6 chira tir 1 dén 2 nguyén tir khéc loai dugce chon tir nguyén tir
oxy hodc nguyén tir nito. TSt hon, néu vong di vong béo bao gém oxetanyl,
tetrahydrofuranyl, tetrahydropyranyl, pyrolidinyl, piperidinyl, va
homopiperidinyl.

Carbonyl di vong béo 1a nhém trong d6 nhém carbonyl duoc lién két véi
vong di vong béo néu trén, va vong di vong béo ¢o tir 4 dén 9 canh-(CO)- trong

d6 chira tir 1 dén 3 nguyén tir khac loai dugc chon mdt cach doc 1ap tr nhém
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bao gdm nguyén tir luu huynh, nguyén tir oxy, nguyén tir nito. Dic biét 13, vong
di vong béo cd 5 hodc 6 canh-(CO)- trong d6 chura tur 1 dén 2 nguyén tir khac
loai duoc chon mét cach ddc 14p tir nhém bao gdm nguyén tir luu huynh va
nguyén tir oxy.
[2] Theo mdt phuong 4n, séng ché dé cép dén hop chit c6 cong thirc chung [I]
néu trén theo phuong an [1],
trong do:

phan tir thé cia nhém phenyl c6 thé dugc thé, duoc thé hién bsi vong A’
trong cong thirc (A-1) néu trén 1a 1 d&én 3 nhém duge chon mét cach doc 1ap tir
nhém bao gdm nguyén tir halogen, nhém xyano, nhém alkyl, nhém haloalkyl,
nhom alkoxyalkyl, nhém alkoxy, va nhém élkylendioxy c6 thé duoc thé bang 1
dén 2 nguyén tir halogen,

nhém duoc thé hién béi cong thirc (B-4) néu trén:

trong d6 phan tir thé cia (i) nhém alkyl c6 thé dugc thé, dugc thé hién béi
R®” 14 1dén 4 nhém duoc chon mot cach doc 1ap tir nhém bao gdm nguyén tir
halogen; nhém hydroxyl; nhém oxo; nhém amino cé thé dugc thé bang 1 dén 2
nhém duoc chon mot cach doc 1ap tir nhém bao gém nhom alkyl, nhoém alkanoyl,
nhém alkoxycarbonyl va nhém alkylsulfonyl; nhém heteroaryl ¢ thé duoc thé
bing nhém alkyl va c¢6 thé dugc hydro héa mot phan; nhém xycloalkyl c6 thé
duoc thé bf?mg 1 dén 2 nhém dugc chon mdt cach doc 1ap tir nhém bao gém
nhém hydroxyl va nhém alkylsulfonyl; nhém aryl; nhém heteroaryl ¢ thé dugc
hydro h6a mot phan; nhém alkanoyl c6 thé duoc thé bang 1 dén 3 nhém duogc
chon mot cach doc 14p tir nhém bao gdm nguyén tir halogen va nhém hydroxyl;
nhém xycloalkylcarbonyl c6 thé dugc thé bing nhém hydroxyl; nhém carbonyl
di vong béo c6 thé dugce thé bang nhém alkyl; nhém amino c6 thé duoc thé bing
1 dn 2 nhém duge chon mdt cach doc 14p tir nhém bao gdbm nhém alkyl cé thé
dugc thé bang nhom alkylsulfonyl, nhém alkanoyl, va nhém alkoxycarbonyl;
nhém carbamoyl ¢6 thé duge thé bing 1 dén 2 nhém alkyl; nhém alkylsulfonyl;
nhém alkoxy c6 thé dugc thé bing nhém carbamoyl c6 thé duoc thé bing 1 dén

2 nhém alkyl; va nhém di vong béo c¢6 thé duge thé bang 1 dén 3 nhém duoc
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chon mét cach doc lap tir nhém bao gém nhém hydroxyl, nhom oxo, nhém alkyl,
nhom alkanoyl, va nhém alkylsulfonyl,

phan tir thé cua (ii) nhém xycloalkyl ¢ thé dugc thé, (iii) nhém di vong
béo c6 thé duogc thé, va (iv) nhém heteroaryl ¢6 thé duoc hydro héa mot phan va
c6 thé dugc thé bai R®'1a 1 dén 4 nhém duoc chon mot cach doc lap tir nhém
bao gdbm nguyén tir halogen; nhém hydroxyl; nhém oxo; nhém alkyl cé thé dugc
thé bang 1 dén 3 nhém dugce chon mot cach doc 14p tir nhém bao gdm nhém
hydroxyl, nhém alkoxy, nhém alkylsulfonyl, nhém amino c6 thé duoc thé bang
1 dén 2 nhém duge chon mét cach doc lap tr nhém bao gém nhém
alkoxycarbonyl va nhom alkylsulfonyl, nhém carbamoyl c6 thé dugc thé bang 1
dén 2 nhém alkyl, nhém xycloalkyl c6 thé dugc thé bang nhém hydroxyl, nhém
carbonyl di vong béo, va nhém heteroaryl co thé dugc thé bing nhém alkyl va
c6 thé dugc hydro héa mot phan; nhém xycloalkyl c6 thé dugc thé bing 1 dén 2
nhom dugce chon mét cach dde 1ap tir nhém bao gém nhom hydroxyl va nhom
alkylsulfonyl; nhém aryl; nhém heteroaryl c6 thé dugc hydro héa mot phdn;
nhom alkanoyl c6 thé duoc thé béng 1 dén 3 nhém duge chon mdt cach doc lap
tr nhém bao gdm nguyén tir halogen va nhém hydroxyl; nhém
xycloalkylcarbonyl ¢6 thé duoc thé bing nhém hydroxyl; nhém carbonyl di
vong béo c¢6 thé duoc thé bing nhém alkyl; nhém amino cé thé dugc thé bang 1
dén 2 nhém duge chon mét cach doc 1ap tir nhém bao gébm nhém alkyl c6 thé
duoc thé bing nhém alkylsulfonyl, nhém alkanoyl, va nhém alkoxycarbonyl;
nhém carbamoyl c6 thé duge thé bang 1 d¢én 2 nhém alkyl; nhém alkylsulfonyl;
nhém alkoxy c6 thé dugc thé bing nhém carbamoyl c6 thé duge thé bang 1 dén
2 nhém alkyl; va nhém di vong béo c6 thé dugc thé bang 1 dén 3 nhém duoc
chon mét cach doc 1ap tr nhém bao gdm nhém hydroxyl, nhém oxo, nhém alkyl,
nhom alkanoyl, va nhém alkylsulfonyl, hodc

khi R®” 13 (ii) nhém xycloalkyl c6 thé dugc thé, hogc (iii) nhém di vong
béo c6 thé dugc thé, hai phan tir thé trén cling nguyén tir cacbon cu thanh vong
c¢6 thé duoc lién két véi nhau & dau tin cling cta ching dé tao ra nhém alkylen

c6 thé duoc thé (trong d6 phan tir thé ctia nhém alkylen 12 nhém oxo hodc nhém
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alkyl, va nhom alkylen c6 thé chuta tr 1 dén 3 nguyén tir khac loai dugc chon
mot cach ddc 1ap tir nguyén tr luvu huynh, nguyén tr oxy, nguyén tir nito),
trong R, aryl 1a aryl mt vong hogic hai vong c6 tir 6 dén 10 canh,
heteroaryl 1a heteroaryl mot vong hodc hai vong c¢6 tur 5 dén 10 canh, trong d6
chta tir 1 dén 4 nguyén ti khac loai dugc chon mdt cach doc 14p tir nhom bao
gbm nguyén ti luu huynh, nguyén ti oxy, nguyén tir nito, vong di vong béo 1a
vong di vong béo co tir 4 dén 9 canh trong d6 chira tir 1 dén 2 nguyén tir khac
loai dugc chon mdt cach ddc lap tir nhém bao gdm nguyén tir oxy hodc nguyén
tr nito, hodc
© khi X© 1a NR*, va RB7va R*1a lién két & dau t4n clng clia chung dé tao ra
nhém di vong béo ¢6 thé dugc thé bing nhém alkyl c6 thé duge thé, cing véi
nguyén tr nito gin voi nhém ma ching dugc lién két, phan tir thé cta nhém
alkyl c6 thé duoc thé tir nhém hydroxyl, va nhém di vong béo 1a vong di vong
béo c6 tir 4 dén 9 canh trong d6 c6 thé chira thém mot nguyén tir khac loai dugc
chon mdt cach doc l4p tir nhém bao gdbm nguyén tir luu huynh, nguyén tir oxy
hodc nguyén tir nito khac v6i nguyén tir nito ma R®’ va R*C lién két,
hoc mubi duge dung cia né.
Theo mot phuong én uu tién khéc, sang ché d& cap dén hop chit c6 cong
thirc chung [I] néu trén theo phuong an [1] hoéc [2], trong do:
trong nhom c6 cong thirc [A-1], vong A'la:
nhém phenyl c6 thé duoc thé,
trong do:
phén tir thé cta nhém phenyl c¢é thé duoc thé bang 1 dén 3 nhém duoc
chon mdt cach doc 14p tir nhém bao gdm nguyén tir halogen, nhém alkyl, nhém
haloalkyl, nhom alkoxyalkyl, nhom alkoxy, va nhém alkylendioxy c6 thé duoc
thé bang 1 dén 2 nguyén tir halogen, trong nhém clia cong thirc [B-4] néu trén,
R® 1a (i) nhém alkyl c6 thé dugce thé, (ii) nhém xycloalkyl c6 thé dugc thé,
(iii) nhém di vong béo c6 thé dwoc thé, (iv) nhém heteroaryl c6 thé duge hydro
hoa mot phan va c6 thé duoc thé, hodc (v) nguyén tir hydro, hoic,

i X°1a NR*, R®7 va R*c6 thé duoc lién két v6i nhau & dau tén cling clia
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ching dé tao ra nhém di vong béo, c6 thé duogc thé bing nhém alkyl c6 thé duoc
thé bing nhém hydroxyl, cling véi nguyén tir nito gén v6i nhém ma ching dugc
lién két,

trong do:

(i) phan t&r thé ctia nhém alkyl cé thé duoc thé tir 1 dén 4 nhém duge chon
mdt cach ddc 14p tir nhém bao gébm nguyén tir halogen; nhém hydroxyl; nhém
phenyl; nhém heteroaryl cé thé dugc hydro héa mét phén; nhém amino c6 thé
dugc thé béng 1 dn 2 nhém duoc chon mdt cach doc 14p tir nhém bao gém
nhém alkyl, nhom alkanoyl, nhém alkoxycarbonyl, va nhom alkylsulfonyl;
nhom alkylsulfonyl; nhdm alkoxy; va nhom di vong béo c6 thé duoc thé bang 1
dén 3 nhém duoc chon mét cach doc 1ap tir nhém bao gdm nhém hydroxyl,
nhom oxo, nhom alkanoyl, va nhém alkylsulfonyl,

(ii) phan tir thé ctia nhém xycloalkyl c6 thé dugc thé tir 1 dén 2 nhém duoc
chon mot cach doc 1ap tir nhém bao gdm nhém hydroxyl; nhém di vong béo co
thé duoc thé béng 1 dén 3 nhoém dugce chon mdt cach ddc 1ap tir nhém bao gém
nhém hydroxyl va nhém oxo; nhém amino cé thé duogc thé bang 1 dén 2 nhém
dugc chon mot cach doc lap tir nhom bao gém nhém alkyl c¢é thé dugc thé bang
nhém alkylsulfonyl, va nhém alkanoyl; nhém alkyl c6 thé duoc thé bang nhém
hydroxyl; nhém carbamoyl c¢6 thé dugc thé bing 1 dén 2 nhém alkyl; nhém
alkoxy c6 thé duoc thé bing nhém carbamoyl c6 thé duoc thé bang 1 dén 2
nhém alkyl; nhém xycloalkyl c6 thé dugc thé bang nhém hydroxyl; va nhém
alkylsulfonyl, hodc

hai phén tir thé trén cling nguyén tir cacbon trong nhém xycloalkyl néu trén
c6 thé dugce thé dugce lién két v6i nhau & dau tan cling ciia ching dé tao ra nhém
alkylen co thé dugc thé béng 1 dén 3 nhém dugce chon mét cach ddc 1ap tir nhém
bao gdm nhém alkyl va nhém oxo (trong d6 nhém alkylen ¢ thé chira, trong
mach alkylen, 1 dén 2 nguyén tir khac loai dugc chon mot cach doc 1ap tu
nguyén tr nito, nguyén tir oxy, hodc nguyén tr luu huynh),

(iii) phén t&r thé ciia nhém di vong béo cb thé duge thé tir 1 dén 3 nhém

duoc chon mdt cach doc 1ap tir nhém bao gdm nguyén tir halogen; nhém
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hydroxyl; nhdm oxo; nhém alkyl c6 thé dugc thé bang 1 dén 3 nhém duoc chon
mdt cach doc 1ap tir nhém bao gébm nhém hydroxyl, nhém alkoxy, nhém
alkylsulfonyl, nhém amino cé thé dugc thé béng 1 dn 2 nhém duogc chon mot
cich doc l4p tr nhém bao gdm nhém alkoxycarbonyl, va nhém
alkylsulfonylamino, nhém carbamoyl c6 thé dugc thé bang 1 dén 2 nhém alkyl,
nhém xycloalkyl c6 thé duge thé bing nhém hydroxyl, nhém carbonyl di vong
béo, nhém aryl, va nhém heteroaryl c6 thé dugc thé bing nhém alkyl va cé thé
dwoc hydro héa mot phan; nhém alkanoyl cé thé dugc thé bang 1 dén 2 nhom
dugc chon mdt cach ddc 1ap tir nhom bao gém nhém di vong béo cé thé dugc
thé bang nhém alkyl, nguyén t&r halogen, nhém hydroxyl , va nhém xycloalkyl
¢6 thé duoc thé bing nhém hydroxyl; nhém alkoxy; nhém carbamoyl c6 thé
duoc thé bing 1 dén 2 nhém alkyl; nhém di vong béo c6 thé dugc thé bing
nhom oxo; nhém alkylsulfonyl; nhém heteroaryl; va nhém phenyl,

(iv) phén tir thé ctia nhém heteroaryl ¢6 thé dugc hydro hda mot phan va c6
thé duoc thé bang 1 dén 2 nhém duge chon mét cach doc lap tir nhém bao gém
nhém carbamoyl c6 thé duoc thé bang 1 dén 2 nhém alkyl; nhém di vong béo;
va nhom alkyl c6 thé dugc thé béng 1 dn 2 nhém duge chon mdt cach doc lap
tir nhém bao gdm nhém hydroxyl, nhém alkoxy, nhém amino, nhém carbamoyl
c6 thé dugc thé bang 1 dén 2 nhém alkyl, va nhém alkylsulfonyl,

trong cac muc tir (i) &én (iv) néu trén, vong di vong béo duge chon tir
azetidinyl, oxetanyl, pyrolidinyl, thioranyl, piperidinyl, piperazinyl, morpholinyl,
thiomorpholinyl, homomorpholinyl, 1-azabixyclo[2.2.2]octyl(quinuclidinyl), 8-
azabixyclo[3.2.1]octyl, 3-oxabixyclo[3.3.1]nonyl, hoac 3-ox0-9-
azabixyclo[3.3.1]nonyl,

vong di vong béo trong carbonyl di vong béo dugc chon tir azetidinyl,
oxetanyl, pyrolidinyl, thioranyl, piperidinyl, piperazinyl, morpholinyl,
thiomorpholinyl, homomorpholinyl, 1-azabixyclo[2.2.2]octyl(quinuclidinyl), 8-
azabixyclo[3.2.1]octyl, 3-oxabixyclo[3.3.1]nonyl, hodc 3-ox0-9-
azabixyclo[3.3.1]nonyl,

heteroaryl dwoc chon tir pyrolyl, furanyl, thienyl, imidazolyl, pyrazolyl,
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oxazolyl, thiazolyl, triazolyl, tetrazolyl, pyridyl, pyrazinyl, pyrimidinyl,
pyridazinyl, thiazinyl, triazinyl, indolyl, isoindolyl, indazolyl, benzimidazolyl,
benzothiazolyl, benzofuranyl, quinolyl, isoquinolyl, imidazopyridyl, hodc
benzopyranyl,

nhém heteroaryl ¢ thé dwoc hydro héa mot phan dugc chon tir nhém
pyrolyl, nhém furanyl, nhém thienyl, nhém imidazolyl, nhém imidazolinyl,
nhom pyrazolyl, nhdm oxazolyl, nhém thiazolyl, nhém triazolyl, nhom
tetrazolyl, nhom pyridyl, nhom pyrazinyl, nhém pyrimidinyl, nhém pyridazinyl,
nhém thiazinyl, nhom triazinyl, nhém indolyl, nhém isoindolyl, nhém
isoindolinyl, nhém indazolyl, nhém benzimidazolyl, nhém benzothiazolyl,
nhém benzofuranyl, nhém dihydrobenzofuranyl, nhém quinolyl, nhom
isoquinolyl, nhém imidazopyridyl, nhom tetrahydroimidazopyridyl, nhom
benzopyranyl, hoac nhém dihydrobenzopyranyl, hodc

khi X° 13 NR*, va R®” va R*1a lién két & ddu tan cling ctia chiing dé tao ra
nhém di vong béo ¢ thé duoc thé bing nhém alkyl c6 thé duoc thé bang nhém
hydroxyl, cting véi nguyén tir nito gin véi nhém ma ching dugc lién két, nhom
di vong béo la nhém dugc chon tir azetidinyl, pyrolidinyl, piperidinyl,
piperazinyl, morpholinyl, thiomorpholinyl, hodc homomorpholinyl;
hoic mudi dugc dung cta né.

[4] Theo mdt phuong an uu tién khac, sang ché @& cap dén hop chét co
cong thirc chung [I] néu trén theo phuong &n [3] néu trén,trong d6:
(A) R* 14 nhém c6 cong thirc (A-1) néu trén:

trong d6 R la:

nhém phenyl ¢6 thé dugc thé bang 1 dén 3 nhém duoc chon médt cach doc
1ap tir nhém bao gém nguyén tir halogen, nhém alkyl, nhém haloalkyl, nhém
alkoxyalkyl, nhém alkoxy, va nhém alkylendioxy c6 thé dugc thé bang 1 dén 2
nguyén ti halogen,
R® 14 nhém ctia cong thirc (B-4) néu trén:

trong do:

R®” 13 (i) nhém alkyl c6 thé duoc thé, (ii) nhém xycloalkyl c6 thé duoc thé,
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(iii) nhom di vong béo cod thé duge thé, hodc (iv) nhém heteroaryl cé thé duoc
hydro héa mot phén va c6 thé duoc thé, hoic,

khi X° 1a NR*, R®” va R*1a lién két & dau tan cung cua ching dé tao ra
nhém di vong béo c6 thé dugc thé bang nhém alkyl (trong d6 nhém alkyl c6 thé
dugc thé bing nhém hydroxyl), cing véi nguyén tir nito gén v6i nhém ma
chung duoc lién két,

trong do:

(i) phan tir thé ctia nhém alkyl c6 thé duge thé tir 1 dén 4 nhém duoge chon
mdt cach doc lap tir nhém bao gém nguyén tir halogen; nhom hydroxyl; nhom
xycloalkyl c6 thé 14 1 dén 2 nhém duoc chon mdt cach doc 1ap tir nhém bao
gbém nhém hydroxyl va nhém alkylsulfonyl; nhém phenyl; nhém pyridyl; nhém
amino c6 thé duoc thé bing 1 d&n 2 nhém duge chon mét cach ddc 18p tir nhém
bao gébm nhém alkyl, nhém alkanoyl, va nhém alkoxycarbonyl; nhém
alkylsulfonyl; nhém alkoxy; va nhém di vong béo ¢ thé dugc thé bing 1 ¢én 3
nhém duge chon mdt cach doc 14p tir nhém bao gdm nhém hydroxyl, nhém oxo,
nhom alkyl, nhém alkanoyl, va nhém alkylsulfonyl,

trong d6 nhom di vong béo dugc chon tir tetrahydrothiophenyl, piperidinyl,
piperazinyl, thiomorpholinyl, hodc morpholinyl,

(i) phan tr thé ctia nhém xycloalkyl c6 thé duoc thé tir 1 dén 2 nhém duoc
chon mét cach doc 1ap tir nhém bao gém nhom hydroxyl; nhom di vong béo cé
thé duogc thé béng 1 dén 3 nhém duogc chon mét cach ddc 14p tir nhém bao gém
nhém hydroxyl va nhém oxo; nhém amino ¢6 thé duoc thé bing 1 dén 2 nhoém
dugc chon mot cach ddc lap tir nhém bao gém nhém alkyl cé thé dugc thé béng
nhém alkylsulfonyl, va nhém alkanoyl; nhém alkyl cé thé duoc thé bing nhém
hydroxyl; nhém carbamoyl c6 thé dugc thé bing 1 dén 2 nhém alkyl; nhém
alkoxy c6 thé dugc thé bing nhém carbamoyl c6 thé dugc thé bing 1 dén 2
nhém alkyl; nhém xycloalkyl ¢ thé duoc thé bang nhém hydroxyl; va nhém
alkylsulfonyl, hodc

hai phan tir thé trén cling nguyén tir cacbon trong nhém xycloalkyl néu trén

c6 thé duogc the, dugc lién két véi nhau ¢ dau tan cung cua chiing dé tao ra nhom
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alkylen c6 thé dugc thé béng 1 &n 3 nhém duoc chon mot cach ddc 1ap tir nhém
bao gdm nhém alkyl va nhém oxo (trong d6 nhém alkylen c6 thé chtra trong
mach alkylen, 1 dén 2 nguyén tir khac loai dugc chon mdt cach doc lap tur
nguyén tr nito, nguyén tir oxy, va nguyén tir luu huynh),

trong d6 nhém di vong béo la pyrolidinyl, piperidinyl, piperazinyl,
morpholinyl, ho#c thiomorpholinyl, va

gbc xycloalkyl cta (i) nhém xycloalkyl c6 thé dugc thé tir xyclobutyl,
xyclopentyl, xyclohexyl, bixyclo[2.2.2]octyl, hodc adamantyl,

(iii) phan tt thé cia nhém di vong béo c6 thé duoc thé tir 1 dén 3 nhém
dugc chon mét cach ddc lap tor nhom bao gém nguyén t halogen; nhom
hydroxyl; nhém oxo; nhom alkyl c6 thé dugc thé bang 1 dén 3 nhém duge chon
mdt cach doc 14p tir nhém bao gdm nhém alkoxy, nhém alkylsulfonyl, nhém
amino c6 thé dugc thé bang 1 dén 2 nhém duoc chon mdt cach doc 1ap tir nhém
bao gdm nhém alkoxycarbonyl, va nhém alkylsulfonyl, nhém carbamoyl c6 thé
duoc thé bang 1 dén 2 nhém alkyl, nhém xycloalkyl cé thé dugc thé bang nhém
hydroxyl, nhém morpholinylcarbonyl, va nhém heteroaryl co thé dugc thé bang
nhém alkyl va cé thé dugc hydro héa mét phan (trong d6 heteroaryl c6 thé duoc
hydro hdéa mot phf?m la imidazolyl, imidazolinyl, oxazolyl, triazolyl, hodc
pyridyl); nhém alkanoyl c6 thé dugc thé bang 1 dén 2 nhém duge chon mét cach
doc 1ap tir nhém bao gdm nguyén tir halogen, va nhém hydroxyl; nhém
xycloalkylcarbonyl ¢6 thé dugc thé biang nhém hydroxyl; nhém
oxetanylcarbonyl c6 thé duwgc thé bing nhém alkyl; nhém alkoxy; nhém
carbamoyl c6 thé duoc thé bang 1 dén 2 nhém alkyl; nhém di vong béo co thé
dugc thé bing nhém oxo (trong d6 nhém di vong béo 13 piperidinyl hodc
tetrahydropyranyl); va nhom pyrimidinyl,

trong d6 gbc di vong béo ciia (iii) nhém di vong béo c6 thé duoc thé tir
azetidinyl, pyrolidinyl, piperidinyl, tetrahydrothiophenyl, tetrahydrothiopyranyl,
tetrahydrofuranyl, tetrahydropyranyl, 1-azabixyclo[2.2.2]octyl, 8-
azabixyclo[3.2.1]octyl, homomorpholinyl, 3-oxabixyclo[3.3.1]nonyl, hoac 3-

0x0-9-azabixyclo[3.3.1]nonyl,
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(iv) phén tir thé ctia nhém heteroaryl c6 thé dwoc hydro héa mét phan va co
thé duoc thé bz‘?lng 1 dén 2 nhém duoc chon mét cach doc lap tr nhom bao gf“)m
nhém tetrahydropyranyl; va nhém alkyl c6 thé duoc thé bing 1 d&n 2 nhém
dugc chon mdt cach doc 1ap tir nhdm bao gém nhom carbamoyl cé thé duoc thé
bing 1 d&én 2 nhém alkyl, nhém alkylsulfonyl, va nhém pyridazinyl,

trong d6 nhom heteroaryl ctia (iv) nhém heteroaryl co thé duoc hydro hoa
mdt phan va c6 thé dugc thé bang pyrazolyl, pyridyl, hogic imidazopyridinyl,

gbc di vong béo ctia nhém di vong béo ¢6 thé duge thé bang nhém alkyl
(trong d6 alkyl c6 thé dugc thé bang nhém hydroxyl) ma dugc tao ra tir R va
R* duoc lién két v6i nhau & ddu tin cling cua ching, cling véi nguyén tit nito
gin v6i nhém ma chung duogc lién két, khi X° 14 NR™, 1a piperazinyl, hodc
pyrolidinyl,
hogic mudi duge dung ctia no.

[5] Theo mdt phuong an uu tién khéc, sang ché @& cap dén hop chit co cong
thirc chung [I] néu trén theo phuong én [4] néu trén, trong do:

R* 1a:

nhom phenyl cé thé dugc thé béng 1 dén 3 nhém duoc chon mdt cach doc
1ap tir nhém bao gém nguyén tir halogen, nhéom alkyl, nhém haloalkyl, nhom
alkoxyalkyl, nhom alkoxy, va nhém metylendioxy c6 thé duogc thé bang 1 dén 2
nguyén tir halogen,

R 1a:

(i) nhém alkyl c6 thé duoc thé, trong d6 phéan tr thé ciia nhém alkyl 13
nhom di vong béo ¢ thé duoc thé béng 1 dén 2 nhém duogc chon mdt cach ddc
1ap tir nhém bao gdm nhém oxo, nhém alkylsulfonyl, nhém hydroxyl, nhém
alkyl, va nhom alkanoyl (trong d6 vong di vong béo 1a morpholinyl,
thiomorpholinyl, hodc piperidinyl),

(ii) nhém xycloalkyl c6 thé dugc thé (trong d6 nhém xycloalkyl 1a nhém
xyclopentyl, nhom xyclohexyl, nhém bixyclo[2.2.2]octyl, hodc nhém
adamantyl), trong d6 phan tir thé ctia nhém xycloalkyl 13 1 dén 2 nhém duoc

chon mot cach ddc 1ap tr nhém bao gém nhom hydroxyl; nhom di vong béo cé
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thé dugc thé bing 1 dén 2 nhém dugc chon mét cach doc 1ap tir nhém bao gém
nhém hydroxyl va nhém oxo (trong d6 nhom di vong béo dugc chon tir nhém
thiomorpholinyl, nhém piperidinyl, nhém piperazinyl, hodc nhém morpholinyl);
nhém amino c6 thé duoc thé bang 1 dén 2 nhém duge chon mdt cach doc 1ap tur
nhém bao gdm nhém alkyl va nhém alkanoyl; nhém alkyl c6 thé dugc thé bing
nhém hydroxyl; nhém alkoxy c6 thé dugc thé bing nhém carbamoyl c6 thé
dugc thé bing 1 dén 2 nhom alkyl; va nhém alkylsulfonyl,

(iii) nhém di vong béo c¢6 thé dugc thé (trong d6 nhém di vong béo dugce
chon tir nhom azetidinyl, nhom tetrahydrofuranyl, nhém pyrolidinyl, nhém
tetrahydropyranyl, nhém piperidinyl, nhom tetrahydrothiopyranyl, hodc 3-
oxabixyclo[3.3.1]nonyl), trong d6 phan tir thé ctia nhém di vong béo 12 1 dén 3
nhom duge chon mot cach ddc lap tir nhdm bao gém nguyén tr halogen; nhdm
hydroxyl; nhdm oxo; nhém alkyl c6 thé dugc thé bing 1 dén 3 nhém duge chon
mdt cach doc 14p tir nhém bao gdm nhém hydroxyl, nhém xycloalkyl co thé
dugc thé bang nhém hydroxyl, nhém alkoxy, nhém alkylsulfonyl, nhém
alkylsulfonylamino, nhém carbamoyl c6 thé dugc thé bang 1 dén 2 nhom alkyl,
nhom morpholinylcarbonyl, va nhém heteroaryl co6 thé dugc thé bing nhom
alkyl va c6 thé duoc hydro héa mét phén (trong d6 heteroaryl co thé duoc hydro
héa mot phan 13 pyridyl, imidazolyl, imidazolinyl, oxazolyl, hogic triazolyl);
nhém alkanoyl c6 thé dwoc thé bing nhém hydroxyl; nhém pyrimidinyl; va
nhém xycloalkylcarbonyl c¢6 thé duoc thé bing nhém hydroxyl, hodc

(iv) nhém pyrazolyl c6 thé duge thé bing nhém alkyl c6 thé dugc thé bang
nhém carbamoyl c6 thé duoc thé bang 1 dén 2 nhém alkyl,
hodc mubi duge dung ciia nd.

[6] Theo mdt phuong 4n wu tién khéc, sang ché d& cap dén hop chét ¢ cong
thirc chung [I] néu trén theo phuong an [4] néu trén, trong do:
(A)R* 1a:

(1) nhém phenyl c6 thé dugc thé bang 1 d&n 3 nhém duogc chon mdt cich

doc 1ap tir nhém bao gdbm nguyén tir halogen, nhém alkyl, va nhém haloalkyl,

(B) R® 13 nhém cuia cong thirc (B-4) néu trén:
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trong d6 X" 1a N,

X® 12 CH,, va X° 1a NH, hoic

X" 12 NH, va X° la CHy,

R® 13 nguyén tr hydro,

R 1a: |

(i) nhém alkyl c6 thé dwoc thé, trong d6 phan tir thé ctia nhém alkyl 13
nhém di vong béo c6 thé duoc thé bing 1 dén 2 nhém duoge chon mdt cach doc
1ap tir nhém bao gdm nhém oxo, nhém hydroxyl, nhém alkyl, va nhém alkanoyl
(trong d6 vong di vong béo 1a morpholinyl, thiomorpholinyl, hodc piperidinyl),

(ii) nhém xyclohexyl c6 thé dugc thé, trong d6 phén tir thé ciia nhom
xyclohexyl 1a 1 dén 2 nhém dugc chon mét cach ddc 1ap tir nhém bao gbm
nhém piperidinyl c¢6 thé dugc thé bang nhém hydroxyl; nhém amino cé thé duoc
thé bang 1 dén 2 nhém dugc chon mét cach doc 14p tir nhém bao gébm nhém
alkyl va nhém alkanoyl; va nhoém alkoxy co thé dugc thé bang nhém carbamoyl
c6 thé dugc thé bang 1 dén 2 nhém alkyl,

(iii) nhém di vong béo c6 thé dugc thé (trong d6 nhém di vong béo dugc
chon tir nhom azetidinyl, nhom tetrahydrofuranyl, nhém pyrolidinyl, nhém
tetrahydropyranyl, nhom piperidinyl, nhém tetrahydrothiopyranyl, hodc 3-
oxabixyclo[3.3.1]nonyl), trong d6 phan tir thé ctia nhém di vong béo 1a 1 dén 3
nhém dugce chon mot cach doc lap tr nhom bao gém nhom hydroxyl; nhém
alkyl co thé duoc thé béng 1 dén 3 nhém dugce chon mét cach doc lap tir nhém
bao gdbm nhém amino c6 thé dugc thé bing nhém alkylsulfonyl, nhém
carbamoyl c6 thé dugc thé bang 1 d&én 2 nhém alkyl, va nhém imidazolinyl c6
thd duoc thé bang nhoém alkyl; nhém alkanoyl c¢6 thé dugc thé bing nhém
hydroxyl; va nhém xycloalkylcarbonyl c6 thé dugc thé bing nhém hydroxyl,
hodc

(iv) nhém pyrazolyl c6 thé duoc thé bing nhém alkyl c6 thé dugc thé bang
nhém carbamoyl ¢6 thé dugc thé bang 1 dén 2 nhém alkyl,
hodc mudi dugc dung cua no.

[7] Theo mot phwong 4n wu tién khéc, sang ché dé cap dén hop chét c6 cong
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thirc chung [I] néu trén theo phuong an [4] néu trén, trong do:
R” 12 nhém phenyl c6 thé duoc thé bing nhém alkyl hodc nhém haloalkyl,
R® 14 nhom cua cong thirc (B-4) néu trén:
trong do:
X*1a CR™,
X" 1a CHR™,
R*® 14 nguyén tir hydro,
R*® 1a nguyén tir hydro hodc nhém hydroxyl,
X laNR,
R* 14 nguyén tir hydro hodc nhém alkyl,
R®® 1a nguyén tir hydro,
R®7 1a nhém xycloalkyl c6 thé duogc thé bing nhom alkyl hosc nhém amino
c6 thé dugc thé bing 1 dén 2 nhém alkyl, hozic mudi dugc dung cia né.
[8] Theo mdt phwong 4n wu tién khac, sang ché dé& cép dén hop chét c6 cong
thirc chung [I] néu trén theo phuong an [4] néu trén,trong do:
R* 14 nhém phenyl cé thé duoc thé bang nguyén tir halogen,
R® 13 nh6ém ctia cong thire (B-4) néu trén:
trong do:
X*1a CR™,
X° 1aNR™,
X laNR*,
R*® 14 nguyén t hydro,
R* 13 nguyén tir hydro hodc nhém alkyl,
R* 1a nguyén t&r hydro hodc nhom alkyl,
R®® 14 nguyén tir hydro,
R®’ 1a nhom alkyl, hosc mudi dugce dung cua no.
[9] Hop chét theo phuong 4n [4], trong d6:
R® 13 nhém cua cong thirc (B-4) néu trén, trong do:
X*1aN,
X°1a CHR?, va X° 14 NR*, hogc
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X"1a NR*, va X° 1a CHR,

R*® va R*1a nguyén tir hydro,

R*" va R*1a nguyén tir hydro, va

R®°1a nguyén tir hydro,
hodic mudi dugc dung clia nd.
[10] Hop chét theo phwong 4n [4], trong d6:

X?1a N, X° 14 CHR®® hogic C(=0), X°1a NR*,

R*" 1a nguyén tir hydro hogic nhém alkyl, va

R* 1a nguyén tir hydro, nhém alkyl, hodc nhém xycloalkyl,
hoic mudi duoc dung ctia né.
[11] Hop chét theo phwong 4n [4], trong dé:

X*1aN, X 1a CH,, X° 1aNH, va

R® 13 nguyén tir hydro,
hodic mudi duge dung cua no.
[12] Hop chét theo phuong 4n [4], trong d6:

R®7 12 nhém xycloalkyl c6 thé dugc thé,

trong d6 phan tir thé ctia nhém xycloalkyl c6 thé dugc thé 1a 1 dén 2 nhém
duoc chon mdt cach doc 1ap tir nhém bao gébm nhém hydroxyl; nhém di vong
béo c6 thé dugc thé bing 1 dén 3 nhém duge chon mdt cach ddc 14p tir nhém
bao gdm nhém hydroxyl va nhém oxo; nhém amino c6 thé duogc thé bang 1 dén
2 nhom duogc chon mét cach doc 1ap tir nhdém bao gbém nhém alkyl c6 thé duoc
thé bing nhém alkylsulfonyl, va nhém alkanoyl; nhém alkyl c6 thé dugc thé
bing nhém hydroxyl; nhém carbamoyl ¢ thé duoc thé bang 1 dén 2 nhém
alkyl; nhom alkoxy cé thé duoc thé bing nhém carbamoyl c6 thé dugc thé bang
1 dén 2 nhém alkyl; nhém xycloalkyl ¢6 thé duoc thé bang nhém hydroxyl; va
nhom alkylsulfonyl, hodc

hai phén tir thé trén cling nguyén tir cacbon trong nhém xycloalkyl néu trén
¢6 thé duoc thé duogce lién két voi nhau ¢ dau tan ciing cua chiing dé tao ra nhom
alkylen co thé duoc thé béng 1 dén 3 nhém duogc chon mdt cach ddc 14p tir nhom

bao gdm nhém alkyl va nhém oxo (trong d6 nhém alkylen c6 thé chira trong
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mach alkylen, 1 dén 2 nguyén tir khac loai dugc chon mot cach doc lap tur
nguyén ti nito, nguyén tir oxy, va nguyén tir luu huynh),

trong d6 nhom di vong béo la pyrolidinyl, piperidinyl, piperazinyl,
morpholinyl, hodc thiomorpholinyl, va

gbc xycloalkyl ciia nhém xycloalkyl néu trén c6 thé dugc thé tir xyclobutyl,
xyclopentyl, xyclohexyl, bixyclo[2.2.2]octyl, hodc adamantyl,
hodc mudi dugc dung ciia né.
[13] Hop chét duoc chon tir nhém bao gbm:
3-[4-[(cis-3-hydroxytetrahydrofuran-4-yl)carbamoylmetyl]piperazin-1-yl]-5-(4-
triflometylphenyl)-1,2,4-triazin,
5-(4-flophenyl)-3-[4-[[trans-4-(N-metylcarbamoylmetyloxy)
xyclohexyl]carbamoylmetyl|piperazin-1-yl]-1,2,4-triazin,
3-[4-[[(1-axetyl-4-hydroxypiperidin-4-yl)metyl]carbamoylmetyl]piperazin-1-
yl]-5-(4-clophenyl)-1,2,4-triazin,
3-[4-[[(7-ex0-9-end0)-9-hydroxy-3-oxabixyclo[3.3.1]nonan-7-
yl]carbamoylmetyl]piperazin-1-yl]-5-(4-triflometylphenyl)-1,2,4-triazin,
5-(4-flophenyl)-3-[4-[[1-[2-(metylsulfonylamino)etyl]piperidin-4-
yl]carbamoylmetyl]piperazin-1-yl]-1,2,4-triazin,
5-(2-xyano-5-pyridyl)-3-[4-[[1-[(1-hydroxyxyclopropyl)carbonyl]piperidin-4-
yl]carbamoylmetyl]piperazin-1-yl]-1,2,4-triazin,
5-(4-flophenyl)-3-[4-[[trans-4-(4-hydroxypiperidino)
xyclohexyl]carbamoylmetyl]piperazin-1-yl]-1,2,4-triazin,
5-(4-flophenyl)-3-[4-[[1-((R)-2-hydroxybutanoyl)piperidin-4-
yl]carbamoylmetyl]piperazin-1-yl]-1,2,4-triazin,
5-(4-flophenyl)-3-[4-[(3S)-1-[(1-hydroxyxyclopropyl)carbonyl]pyrolidin-3-
yl]carbamoylmetyl]piperazin-1-yl]-1,2,4-triazin,
3-[4-[[cis-3-(dimetylamino) xyclohexyl]carbamoylmetyl]piperazin-1-yl]-5-(4-
flophenyl)-1,2,4-triazin,
3-[4-[[1-[(4,5-dihydro-1H-imidazol-2-yl)metyl]piperidin-4-
yl]carbamoylmetyl]piperazin-1-yl]-5-(4-flophenyl)-1,2,4-triazin,

-25-



27498

3-[4-[[trans-4-(axetoamino) xyclohexyl]carbamoylmetyl]piperazin-1-yl]-5-(p-
tolyl)-1,2,4-triazin,

3-[4-[[1-(N,N-dimetylcarbamoylmetyl)-1H-pyrazol-4-
yl]carbamoylmetyl]piperazin-1-yl]-5-(4-flophenyl)-1,2,4-triazin,
5-(4-flophenyl)-3-[4-[1-[(1-hydroxyxyclopropyl)carbonyl]azetidin-3-
yl]carbamoylmetyl]piperazin-1-yl]-1,2,4-triazin,
3-[4-[[trans-4-(N-metylcarbamoylmetyloxy)
xyclohexyl]carbamoylmetyl]piperazin-1-yl]-5-(4-triflometylphenyl)-1,2,4-
triazin,

3-[4-[[cis-3-(axetoamino) xyclohexyl]carbamoylmetyl]piperazin-1-yl]-5-(4-
flophenyl)-1,2,4-triazin,
5-(4-clophenyl)-3-[(3S,4S)-4-[(cis-3-hydroxytetrahydropyran-4-
yl)carbamoylmetyl]piperazin-1-yl]-1,2,4-triazin,
3-[4-[[1-(N,N-dimetylcarbamoylmetyl)- 1 H-pyrazol-4-
yl]carbamoylmetyl]piperazin-1-yl]-5-(p-tolyl)-1,2,4-triazin,
5-(4-clophenyl)-3-[4-[[1-(N,N-dimetylcarbamoylmetyl)-1H-pyrazol-4-
yl]carbamoylmetyl]piperazin-1-yl]-1,2,4-triazin,
5-(4-clophenyl)-3-[4-[(trans-3-hydroxytetrahydropyran-4-
yl)carbamoylmetyl]piperazin-1-yl]-1,2,4-triazin,
3-[4-[[1-(N-metylcarbamoylmetyl)-1H-pyrazol-4-yl]carbamoylmetyl]|piperazin-
1-yl1]-5-(p-tolyl)-1,2,4-triazin,
5-(4-flophenyl)-3-[4-[[1-(N-metylcarbamoylmetyl)-1H-pyrazol-4-
yl]carbamoylmetyl]piperazin-1-yl]-1,2,4-triazin,
5-(4-clophenyl)-3-[4-[[1-(N-metylcarbamoylmetyl)-1H-pyrazol-4-
yl]carbamoylmetyl]piperazin-1-yl]-1,2,4-triazin,
5-(4-clophenyl)-3-[4-[(3-metylbutanoyl)amino]piperazin-1-yl]-1,2,4-triazin,
5-(4-flophenyl)-3-[4-[[( (2R)-4-metylmorpholyn-2-
yDmetyl]carbamoylmetyl]piperazin-1-yl]-1,2,4-triazin,
3-[4-[[1-(N-metylcarbamoylmetyl) piperidin-4-yl]carbamoylmetyl]piperazin-1-
y1]-5-(p-tolyl)-1,2,4-triazin,
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3-[4-[[2-(1,1-dioxothiomorholino) etyl]carbamoylmetyl]piperazin-1-yl]-5-(4-
flophenyl)-1,2,4-triazin,

3-[4-[[trans-4-(dimetylamino) xyclohexyl]carbamoylmetyl]piperazin-1-yl]-5-(4-
flophenyl)-1,2,4-triazin,
5-(4-flophenyl)-3-[4-[(piperazin-1-yl)carbamoylmetyl]piperazin-1-yl]-1,2,4-
triazin,

5-(dihydrobenzopyran-5-yl)-3-[4-(isopropylcarbamoylmetyl) piperazin-1-yl]-
1,2,4-triazin,

3-[4-(4-flophenyl) piperazin-1-yl]-5-(o-tolyl)-1,2,4-triazin, va
5-(2-xyano-5-pyridyl)-3-[4-(isopropylcarbamoylmetyl) piperazin-1-yl]-1,2,4-
triazin,

hodc mubi duge dung cta nod.

Néu hop chit ¢6 cong thic [I] theo sang ché ¢6 nguyén tir cacbon trong
cong thire cdu tao, c6 nhiu dong phan 1ap thé trén co s& nguyén tir cacbon
khong dbi xtmg (ttrc 13, déng phan khong d6i quang, hogic ddng phan d6i anh).
Tuy nhién, bt ky chéat ddng phan 14p thé va bit ky hdn hop clia ching ciing
duoc bao gdm trong séng ché nay.

Hop chit c6 cong thirc [I] theo sang ché bao gdm, vi du, hop chét duogc
d4nh ddu phéng xa (vi du, né dugc danh dau b%mg 3H, Bc, c, PN, *F, 32p 33g,
1251 ya nhém twong tw) va doterium chuyén héa ctia chiing.

[14] Dugc phadm chira hop chét theo phuong 4n bat ky trong sb cac phuong an tir
1 dén 13 hodc mudi dugc dung ctia n6 1am thanh phén hoat tinh.

Hop chét c¢6 cong thire [I] theo séng ché hoic mubdi duoc dung clia nd cé
tac dung trc ché ddi véi aldosteron synthetaza, va do d6 né hitu ich dung dé
phong ngtra hodc diéu tri nhiéu bénh va/hodc tinh trang bénh khac nhau do mirc
do ting cua aldosteron va/hodc viéc du ham luong aldosteron, hodc céi thién
viéc phong nglra cac bénh nay. Nhiing bénh nay bao gdm tinh trang du mirc
aldosteron nguyén phat (u tuyén thugng than moét bén hodc hai bén, chimg ting
san tuyén thuong than mot bén hoic hai bén, canxinom tuyén thuong than tao ra

aldosteron, tinh trang san sinh du aldosteron nhiéu ndt san hai bén tuyén thuong
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than, tinh trang san sinh du aldosteron phan tng glucocorticoit, tinh trang san
sinh du aldosteron do yéu tb gia dinh, hodic khdi u san sinh aldosteron sai vi trf),
tinh trang san sinh du aldosteron thtr phat (bénh cao huyét 4p gay ra boi su tao
ra estrogen, bénh cao huyét 4p do mach than, bénh cao huyét 4p do mang thai,
bénh cao huyét 4p 4c tinh, u té bao wa crom, bénh suy tim xung huyét, tinh trang
du alodosteron gia, bénh gan man tinh lién quan téi c¢b truéng (bénh xo gan),
viée dung duge phdm khong phtt hop nhu thudc nhuan trang va thudc loi tiéu,
hodc tinh trang du aldosteron lién quan dén hoi chimg than hu, hoi chimg
Bartter hoac hoi ching Gitelman), bénh cao huyét 4p (bénh cao huyét &p vo cin,
bénh cao huyét ap thir phat (bénh cao huyét 4p do mach than, bénh cao huyét ap
do nhu mé thin, tinh trang du muc aldosteron nguyén phat, u té bao wa crom,
héi chiig ngtg thd khi ngl, hdi chimg Cushing, bénh cao huyét ap do thubc
gdy ra, ching hep dong mach chu, hodc ching tang ning tuyén can giap), bénh
cao huyét 4p khang diéu tri, bénh cao huyét 4p lién quan dén khoang-corticoit),
bénh suy tim (bénh suy tim xung huyét, suy ning that trai, suy ning tht phai,
rdi loan chirc ning tdm thu, rbi loan chirc ning tim trwong), bénh co tim, ching
phi dai tim (chtng phi dai tAm that trai), bénh nhdi méu co tim, ton thuong hoai
tr co tim, suy ndng sau nhdi méu co tim, bénh déng mach vanh, xo hoa hodc td
chire lai co tim hodc mach mau (xo hoda va td chirc lai co tim bi gy ra bodi bénh
cao huyét ap va/hoac rdi loan chtrc ning néi md mach), su tai phat hep mach,
tinh trang ddy thanh mach mau, bénh xo cimg dong mach, chimg thin suy
(chimg than suy man tinh), roi loan than cép tinh, bénh than man tinh, bénh xo
hoéa than, bénh than (bénh thin do déi thdo dudng), su giam kali-huyét, bénh béo
phi, hoi chimg chuyén héa, hoi ching ngimg thé khi ngii, bénh vdng mac (bénh
vdng mac do dai thdo dudng), bénh gan, sy chuyén hoéa lipit bét thudng, sy ting
hoat dong than kinh giao cam, bénh phu tu phat va/hoic theo chu ky, bénh dau
dau, chung lo au, r6i loan trdm cam.

[15] Hop chit theo phuong 4n bat ky trong sé cac phuong an tir [1] dén [13]
@8 str dung 1am tac nhan phong ngira hodc didu tri tinh trang du mirc aldosteron

nguyén phat, tinh trang san sinh du aldosteron thir phat, bénh cao huyét ap, bénh
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suy tim, bénh co tim, ching phi dai tim, bénh nhdi mau co tim, tdn thuong hoai
tr co tim, suy ndng sau nhdi mau co tim, bénh déng mach vanh, xo hoa hodc td
chirce lai co tim hodc mach mau, su tai phat hep mach, tinh trang déy thanh mach
mau, bénh xo ciing dong mach, rdi loan than cép tinh, bénh than man tinh, bénh
x0 héa than, bénh than, sy giam kali-huyét, hoi chimg chuyén héa, bénh béo phi,
hoi chimg nging thd khi ngd, bénh vdng mac, bénh gan, bénh phu tuy phat
va/hodc theo chu ky, hodc su ting hoat dong than kinh giao cam.

[16] Hop chat dé st dung theo phuong 4n [15], trong d6 bénh cao huyét ap 1a
bénh cao huyét 4p v6 cin, bénh cao huyét 4p thir phat, bénh cao huyét 4p khang
diéu tri, hodc bénh cao huyét 4p lién quan dén khoang-corticoit.

[17] Hop chét dé sir dung theo phuong 4n [16], trong d6 bénh cao huyét 4p thir
phat 1a bénh cao huyét ap do mach than, bénh cao huyét ap do nhu md than, tinh
trang du muc aldosteron nguyén phat, u té bao wa crém, hoi ching ngimg thd
khi ngt, hdi chimg Cushing, bénh cao huyét 4p do thubc gay ra, chimg hep dong
mach chi, hodc chimg ting ning tuyén cén giap.

Cu thé, hop chét c6 cong thic [I] theo séng ché hodc mubi duoc dung cia
n6 hitu ich ding dé phong ngira hodc didu tri tinh trang du mirc aldosteron
nguyén phat, tinh trang san sinh du aldosteron thir phat, bénh cao huyét ap, bénh
suy tim, bénh xo cing dong mach, bénh than, hodc bénh véng mac.

Nhu duoc md ta & trén, hop chit ¢6 cong thirc [I] theo sang ché hodc mudi
dugc dung cuia n6 co6 tac dung tc ché t6t dbi v6i Cypl11B2, va két qua nghién
ctru tac dung e ché d6i v6i Cypl1B2 ngudi theo phuong phap thit nghiém da
dugc md ta trong vi du thir nghiém 1 dudi day, mdi hop chét ctia hop chét c6
cong thic [I] dugc md ta trong phan vi du theo sang ché nay cé gia tri ICs, 12
100nM hogic nhé hon. Bén canh d6, hop chét c6 cong thirc [I] theo sang ché bao
gdm hop chét biéu hién tinh chon loc cao d6i véi Cyp11B2.

Vi du, gié tri ICs, (nM) ctia hop chét dugc md ta trong vi du 22 (tdc 13, tén
héa hoc 1a: 3-[4-[[trans-4-(dimetylamino)xyclohexyl]carbamoylmetyl|piperazin-
1-yl]-5-(4-flophenyl)-1,2,4-triazin) d6i véi Cyp11B2 nguoi cao hon 500 lan gid
tri d8i v6i Cyp11B1 ngudi do tinh chon loc cao ddi véi Cypl1B2 ngudi.
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Hop chét c6 cong thic [I] theo séng ché c6 thé dwoc ap dung dé st dung
trong dugc & ca dang tu do va dang mudi duoc dung cta nod. Mubi duoc dung
bao gém, vi du, mudi vo co, vi du, hydroclorua, sulfat, phosphat hodc
hydrobromua, mudi hitu co, vi du, axetat, fumarat, oxalat, xitrat, metansulfonat,
benzensulfonat, mubi tosylat hozc maleat.

Hop chét c6 cong thic [I] theo séng ché hodc mudi duoc dung ciia né bao
gbm bét ky mubi tro va phirc ctia né, cling nhu solvat hodc hydrat ctia né.

Hop chét c6 cong thirc [I] theo sang ché hoic mubi duge dung ctia n6 c6
thé dugc dung mdt minh qua dudng miéng hodc ngoai dudng tiéu hoa, hoéc &
dang dugc phdm chira hop chét va chit mang duoc dung. Chat mang dugc dung
ndy c6 thé 13 chit mang théng thuong trong linh vuc nay, va bao gOm chét pha
loding, chdt gin két (xi rd6, gdm arabic, gelatin, sorbitol, tragacanth,
polyvinylpyrolidon), t4 dugc (lactoza, sucroza, tinh bdt ngd, kali phosphat,
sorbit, glyxin), chét 1am tron (magie stearat, talc, polyetylen glycol, silic oxit),
chét gdy ra (tinh bot khoai tay), va chét tao 4m (natri lauryl sulfat).

Dang lidu dbi véi duoc phdm nay, khong bi gii han & mét dang cu thé, va
bao gdm dang dugc phim théng thudng nhu dang vién, dang hat, vién nang,
dang bot, dang thubc tiém, dang x0ng, va thubc dan.

Dang lidu ctia hop chét c¢6 cong thirc [I] theo séng ché hoic mubi duoc
dung ctia né thay ddi phu thudc vao phéac dd str dung, tudi tac, thé trong, tinh
trang bénh ctia bénh nhan. Trong trudng hop dung ngoai dudng ti€u hoa, dang
lidu thong thudng ndm trong khoang tir 0,001 dén 10mg/kg/ngay, va tt hon,
néu nim trong khoang tir 0,01 dén 10mg/kg/ngdy. Trong trudng hop ding qua
duong miéng, dang lidu théng thuong nidm trong khoang tir 0,01 dén
100mg/kg/ngdy, va t6t hon néu nim trong khoang tir 0,1 dén 10mg/kg/ngay.

Hop chét c¢6 cong thie [I] theo sang ché hosic mudi duge dung cia né co
thé dugc sir dung mdt minh, hodc dung két hop v&i mot hodc nhiéu dugc chét
khac phu thudc vao bénh can dugc diéu tri. Dugc chét ndy bao gdbm mdt hodc
hai hogic nhidu duoc chit dugc chon tir nhém bao gdm (1) dugc chét chéng ting

huyét ap, vi du, chét c ché enzym chuyén hoéa angiotensin, chét d6i khang thu
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thé angiotensin II, chat d6i khang canxi, chét phong bé B, chét phong bé a/B; (2)
chét loi tiéu, vi du, chét loi tiéu thiazit va chét loi tiéu vong thit; (3) tac nhan
didu tri bénh suy tim, vi du, nitroglyxerin va ché pham tir cdy thuc dia; (4) tac
nhan chéng loan nhip, vi du, chit phong bé kénh Na; (5) tac nhan chéng ting
lipit-huyét, vi du, chét (rc ché HMG-CoA reductaza; (6) tac nhan chéng tao dong
méau, vi dy, chit tc ché dong tu mau va tac nhan lam tan huyét khéi; (7) tac nhan
diéu tri bénh dai thao duc‘mg/bién chimg ctia bénh dai thao duong, vi dy, insulin,
chét trc ché a-glucosidaza, tic nhan lam ting khéng insulin, chét 1am gia ting
tiét insulin, va chét (e ché aldose reductaza; (8) tac nhan chéng bénh béo phi;
(9) tac nhan hoéa tri lidu; va (10) tac nhan didu bién mién dich, vi du, chit chin
mién dich va chit lam ting mién dich.

Hop chit nhu duoc mé ta trong tai lidu nay hogic mudi duoc dung ctia n6 cé
thé dugc didu ché theo quy trinh duéi day.

Quy trinh téng hop Al
Cong thuc 16

N

‘_ 1 .
E:i)N\S_RbM_—M] N/)N\HS Rbb1 ‘): S-Rbb1
[a] (&)—x2 [ [a-1] (]

HI\O ‘):

[1b]

[trong d6 R™ 1a nhém alkyl, X' 13 nguyén tir halogen, X? 14 nguyén t& hydro
ho#ic nguyén tir halogen, vong B 1a nhém ctia cong thirc (B-4) néu trén, va vong
A' c6 nghia nhu duoc xéc dinh & trén].

Hop chit c¢6 cong thire chung [Ib] 12 mdt hop chét c¢6 cong thirc [I] mong
mudn theo sang ché c6 thé dugc didu ché, vi dy, theo quy trinh duéi day.

Trude tién, hop chit c6 cong thirc chung [Ia] dwoc didu ché bang phan tmg
cong 4i nhan ctia hop chit c¢6 cong thirc chung [a] véi hop chét ¢ cong thirc
chung [b], hozic véi hop chét cé cong thirc chung [c] v6i sy c6 mit clia hop chat

lithi hiru co, va sau d6, hop chit thu duge c6 cong thirc [a-1] duge oxy hoéa. Hop
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chét thu dugc c6 cong thirc [Ia] duge phan tmg v6i hop chét c6 cong thirc chung
[d] hodc mudi ctia nd, va tly ¥ san phén thu dugc dugc chuyén hoa thanh mubi
duoc dung ciia né dé thu duoc hop chit mong muébn [Ib] hoic mudi duoc dung
cua no.

Phan tng cong nucleophil giita hop chét [a] va [b] c6 thé dugc tién hanh
trong dung mdi thich hgp theo phuong phap thong thuong. Dung méi nay,
khong lam céan tr¢ phén Ung, bao gdm, vi du, ete nhu tetrahydrofuran,
hydrocacbon thom nhu toluen, hydrocacbon béo nhu hexan, hodc hdn hop cia
ching. Ham lugng cta hop chét [b] c6 thé ndm trong khoang tir 1,0 dén 1,5
dwong luong, t6t hon néu nim trong khoang tir 1,2 dwong luong tmg véi hop
chét [a]. Phan Gmg nay c6 thé duoc tién hanh tir -78°C dén nhiét d6 phong, t6t
hon néu tir 0 °C dén nhiét d6 phong.

Phén tng cdng nucleophil gitta hop chét [a] va [c] ¢6 thé duge tién hanh
trong dung méi thich hop véi sy cb mit ctia hop chét lithi hitu co theo phuong
phéap thong thudng. Dung mdi nay, khong lam can tré phan ung, bao gdm, vi du,
ete nhu tetrahydrofuran, hydrocacbon thom nhu toluen, hydrocacbon béo nhu
hexan, hodc hdn hop cta chung. Hop chét lithi hiru co bao gdm n-butyllithi, va
s-butyllithi. Him lwong str dung ctia hop chit [c] c6 thé nim trong khoéang tir 1,0
dén 2,0 duong luong, t6t hon néu nim trong khoang tir 1,3 dén 1,5 dwong luong
hop chét [a]. Him luong st dung cta hop chét lithi hitu co c6 thé ndm trong
khoang tir 1,0 dén 2,0 duong lugng, t6t hon, néu c6 thé nam trong khoang tir 1,2
dén 1,4 duong luong so véi hop chét [a]. Phan Gng ndy c6 thé dugc tién hanh tir
-78°C dén nhiét d6 phong, t6t hon néu tir -78 dén -40 °C.

Phan tmg oxy héa ctia hop chét [a-1] ¢6 thé duoc tién hanh trong dung moi
thich hop véi sy c6 mét cia tdc nhén oxy hoéa theo phuong phép thong thuong.
Dung mdi nay, khong lam céan tré phéan tmg, bao gdm, vi du, hydrocacbon thom
nhu toluen, ete nhu dioxan, hydrocacbon béo dugc halogen héa nhu clorofom,
amit, vi du, N-metylpyrolidon, hodc hén hop ciia ching. T4c nhan oxy héa bao
gom, vi du, 2,3-diclo-5,6-dixyano-p-benzoquinon (DDQ), va mangan dioxit.

Ham lugng duoc sir dung cia tac nhan oxy héa c6 thé ndm trong khoang tir 1,0
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dén 1,5 duong luong, tét hon, néu 1a 1,2 duong lugng so véi hop chét [a-1].
Phén tng nay c6 thé duoc tién hanh tir 0°C dén nhiét d6 phong, t&t hon, néu &
nhiét d¢ phong.

Phan tng ctia hop chét [Ia] v6i hop chét [d] hoic mudi cia nd co thé
dugc thuc hién, vi dy, trong dung moéi thich hgp véi su co6 'meflt hoac khong c6
mit cua bazo. Mubi véi axit vo co chéng han, vi dy, hydroclorua va sulfat c6 thé
duge st dung & dang mudi ctia hop chat [d]. Dung mdi nay dugc yéu cau khong
1am anh hudéng dén phan tmg, va bao gdm, vi du, amit, vi dy, N-metylpyrolidon,
ete nhu tetrahydrofuran, rugu nhu metanol, dimetylsulfoxit, nudc, hodc hdn hop
ctia chung. T8t hon, néu phéan tng nay dwoc tién hanh véi sy c6 mit clia bazo dé
ddy nhanh phan tmg. Bazo ndy bao gém, vi du, diisopropyletylamin,
diazabixycloundecen, va natri cacbonat, va t6t hon néu 13 diisopropyletylamin.

Ham luong st dung cua hop chét [d] hodc mudi cia n6 cd thé nam trong
khoang tir 1,0 dén 10 duong lugng, t5t hon néu nam trong khoang tuir 2,0 dén 7,0
duong lugng so v6i hop chét [Ia]. Phan Gng nay c6 thé dugc tién hanh tlr nhiét
d6 phong dén 250°C, tét hon néu ndm trong khoang tir 150 dén 240°C.

Quy trinh téng hop A2
Cong thtc 17
N N, N,

@ S VLY @
N/)\S-Rbm . NP SORPT @ N/)\N@
[la] [e] [Ib]

trong d6 cac ky hiéu c6 nghia nhu dugc xac dinh & trén.

Phén tmg chuyén hoa tir hop chét [Ia] thanh hop chét [Ib], cling c6 thé
duoc tién hanh, vi du, theo cach sau day.

Piu tién, hop chét [la] duoc oxy héa dé thu duogc hop chét c6 cong thirc
chung [e]. Hop chét nay dugc phan tmg véi hop chét [d] hojc mudi cua né dé
thu duoc hop chét, va tuy v, hop chat thu dugce duge chuyén héa thanh mubi
duoc dung ctia n6 dé thu dugc hop chit mong mudn [Ib] hodc mudi dugc dung
cua no.

Phan {tmg oxy hoa ctia hop chit [Ia] ¢6 thé duoc tién hanh trong dung mdi
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thich hop véi sy ¢6 mit cia tdc nhan oxy hoa theo phuong phap thdng thuong.
Dung moi nay, khong lam can tré phan tng, bao gbm, vi duy, hydrocacbon béo
duoc halogen hoda vi duy, diclometan. Tac nhan oxy héa bao gbm, vi du, axit m-
cloperbenzoic (mCPBA - m-cloperbenzoic acid), kali permanganat, va oxon
(Aldrich). Ham luong dugc st dung cda tac nhan oxy hoa co thé ndm trong
khoang tir 2,0 dén 3,0, t6t hon néu 13 2,0 dwong lugng so véi hop chit [Ia]. Phan
g nay c6 thé dugc tién hanh tir 0°C dén nhiét do phong, t6t hon, néu & nhiét
do phong.

Phan (mg ctia hop chét [e] va hop chat [d] hosic mudi ctia n6 c6 thé duge
thyc hién, vi du, trong dung méi thich hop. Mudi tuong tu ctia hop chét [d] nhu
dugc md ta trong quy trinh tdng hop Al néu trén cb thé dugc st dung & dang
mudi cta hop chit [d]. Dung méi nay, khdng 1am cén tr& phan ing, bao gbm, vi
du, ete nhu tetrahydrofuran, hydrocacbon béo dugc halogen héa nhu clorofom,
hydrocacbon thom nhu toluen, amit, vi du, dimetylformamit, axetonitril, hoéc
hén hop cta ching. Tt hon, néu phéan tng ndy duoc tién hanh véi su c6 mit
clia bazo d& d4y nhanh phan tmg. Bazo ndy bao gbém, vi du, diisopropyletylamin,
diazabixycloundecen, va natri cacbonat, va t6t hon néu 1a diisopropyletylamin.
Ham lugng st dung ctia hop chat [d] hoic mudi ctia né ¢6 thé nim trong khoang
tir 1,0 dén 10 duong lugng, tot hon, néu ndm trong khoang tir 2,0 dén 5,0 dwong
lwong so v6i hop chét [e]. Phan tng nay cé thé dugc tién hanh & 0-100 °C, tét
hon, néu & nhiét 6 phong.

Quy trinh tdng hop A3
Cong thuc 18

b HNR4CRB7 3b
N~ >_ /‘I‘\ /‘I‘\

RB7
) OH — :— N
0) \R4C
m [1bT] lic]

trong d6 cac ky hiéu cd nghia nhu dugc xac dinh & trén.
Hop chét [Ic] mong mudn cé thé dugc didu ché bing phan tng ngung tu
gitta hop chét c6 cong thirc chung [Ib’] va hop chét c6 cong thirc chung [f] hodc
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mudi ctia né.

Phén (mg ngung tu gitta hop chit c6 cong thirc chung [Ib’] va hop chét co
cong thirc chung [f] hodc mudi ctia né ¢6 thé duge thuc hién, vi du, trong dung
mdi thich hop v6i sy ¢ mit clia tdc nhan ngung tu va bazo theo phuong phap
thong thudong. Mudi twong tu ctia hop chét [d] nhu dugc mod ta trong quy trinh
tdng hop Al néu trén c6 thé duge st dung & dang mudi cta hop chit [f]. Dung
mo6i ndy, khong lam can trd phan Ung, bao gbm, vi du, amit, vi du,
dimetylformamit, ete nhu tetrahydrofuran, hydrocacbon béo dugc halogen hoa
nhu clorofom, va hydrocacbon thom nhu toluen, axetonitril, hodc hdn hop cta
ching. Tac nhan ngung tu bao gbm, vi du, o-(7-azabenzotriazol-1-yl)-
N,N,N',N'-tetrametyluroniumhexaflophosphat ~ (hATU), va  1l-etyl-3-(3-
dimetylaminopropyl)carbodiimit hydroclorua. Bazo nay bao gbm, vi du, amin
nhu diisopropyletylamin. Ham lugng dugc str dung clia tdc nhdn ngung tu c6 thé
nim trong khoang tir 1,0 dén 5,0 duong luong, t6t hon néu ndm trong khoang tir
1,2 dén 3,0 duong luong so véi hop chat [Ib']. Ham luong dugc st dung clia
bazo ¢ thé ndm trong khoang tir 0 d&n 10 dwong luong, t6t hon néu nim trong
khoang tir 2,0 dén 6,0 dwong lugng so véi hop chét [Ib']. Phan tmg niy c6 thé
duge tién hanh & nhiét d6 ndm trong khoang tir 0 dén 100°C, t6t hon, néu &
nhiét d¢ phong.

Quy trinh tong hop B
Cong thtc 19

e N/)\S-Rbm /k @

[9]

aa1l
(s )
ORaaz Q N//kN:B)

[Ib]

trong d6 R*! va R*™ 13 gidng hoic khac nhau va mdi nhém nay 13 nguyén tir
hydro hoac nhém alkyl, hodc cé hai dugc lién két véi nhau & dau tin cing cla
-35-



27498

chung dé tao ra nhém alkylen mach thing hodic mach nhéanh; va céc ky hiéu
khac c6 nghia nhu dugce xac dinh & trén.

Hop chét [Ib] mong mudn ciing c6 thé dwoc didu ché, vi du, theo quy trinh
dudi day.

Pau tién, hop chét c6 cong thirc chung [g] dwoc phan tng véi hop chét [d]
hozic mudi ciia né dé thu duge hop chit c6 cong thirc chung [h]. Hop chét [Ib]
mong mubn c6 thé dugc didu ché bang cach cho hop chét [h] trai qua phan tmg
lién hop véi hop chét c¢6 cong thire chung [i].

Phan ung cua hop chét [g] va hop chét [d] hodic mubi ciia nd cb thé dugc
thuc hién theo quy trinh twong tu nhu quy trinh cta hop chit [Ia] va hop chét [d]
hodc mubi ctia né. Mudi twong tw ctia hop chét [d] nhu duge md ta trong quy
trinh tdng hop A1l néu trén c6 thé duoge st dung & dang mudi ctia hop chét [d].

Phan tng lién hop gitta hop chat [h] va hop chét [i] c6 thé duoc thyuc hién
theo phuong phap thong thuong trong dung moi thich hop véi sy c6 mit cia
bazo, tac nhan ngung tu kiéu phospho, chét xtc tac paladi, va nuéc. Dung moi
nay, khong lam cén tré phan img, bao gém, vi du, ete nhu dioxan, amit, vi du,
dimetylformamit, hydrocacbon thom nhu toluen, hoic hén hgp cia chung. Téc
nhan ngung tu kiéu phospho bao gbm, vi du, bromotris(pyrolidino)phosphoni
hexaflophosphat (PyBROP), va benzotriazol-1-yloxy-
trisdimetylaminophosphoni (BOP). Bazo nay bao gdm, vi du, amin nhu
trietylamin, cacbonat kim loai kiém, vi du, natri cacbonat, va kali phosphat. Chét
xuc tac paladi bao gém, vi du, bis(triphenylphosphin)paladi clorua,
tetrakis(triphenylphosphin)dipaladi, paladi axetat, va 1,1'-
bis(diphenylphosphino)ferocenpaladi diclorua. Phéi tir bao gbm, vi du, tri-t-
butylphosphin, triphenylphosphin, va 4,5-bis(diphenylphosphino)-9,9-
dimetylxanthen(xantphos). Ham lugng str dung cta tdc nhan ngung tu kiéu
phospho néu trén ¢6 thé ndm trong khoang tir 1,0 dén 2,0 duong luong, tét hon,
néu nim trong khoang tir 1,2 dén 1,5 duong luong so véi hop chét [h]. Him
lwong sir dung ctia bazo néu trén c6 thé ndm trong khoang tir 2,0 dén 6,0 duong

luong, t6t hon néu ndm trong khoang tir 3,0 &n 4,0 dwong luong so véi hop
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chét [h]. Ham luong st dung ctia hop chét [i] c6 thé ndm trong khoang tir 1,0
dén 4,0 duong lugng, t6t hon ndu nim trong khoang tir 2,0 dén 3,0 duong lugng
so v6i hop chét [h]. Ham lugng st dung cla chét xtc tac paladi néu trén c6 thé
nim trong khoang tir 0,01 d¢én 0,1 duong lugng, t6t hon néu 14 0,05 dwong lugng
so voi hop chét [h]. Phan tmg nay c6 thé duoc tién hanh & nhiét do nam trong
khoéng tir nhiét 6 phong dén 150°C, t6t hon néu ndm trong khoang tir 80 dén
120°C.

Quy trinh tong hop C1

Cong thue 20

OR882
C'/E )\@ .- o, ’)ilb])\N@

trong d6 cac ky hiéu c6 nghia nhu duge xac dinh & trén.

Hop chét [Ib] mong mubn ciing ¢6 thé dugc didu ché, vi du, bing phan tng
lién hop gitta hop chét cé cong thirc chung [j] va hop chét [i].

Phan tng lién hop gitra hop chét [j] va hop chét [i] ¢6 thé dugc tién hanh
trong dung moi thich hgp véi sy ¢ mit clua chét xtc tac paladi va bazo véi su
c6 mat hodc khong c6 mit cta phdi tir theo phwong phap thong thudng. Dung
moi nay, khong lam can tré phan Uing, bao gbm, vi du, ete nhu tetrahydrofuran,
hydrocacbon thom nhu toluen, amit, vi du, dimetylformamit, nuéc, hodc hdn
hop cua ching. Chit xGc tac paladi bao gdm, vi du,
tris(dibenzylidenaxeton)dipaladi va bis(triphenylphosphin)paladi clorua. Bazo
nay bao gdm, vi du, cacbonat kim loai kiém nhu xesi cacbonat va kali phosphat.
Phéi tir ndy bao gdm, vi du, tri(tert-butyl) phosphin, va phosphin bic ba nhu
triphenylphosphin. Ham luong st dung ctua hop chét [i] c6 thé ndm trong
khoang tir 1,0 dén 3,0 duong lugng, t6t hon néu ndm trong khoang tir 1,1 dén
1,5 duong lugng so véi hop chét [j]. Ham luong st dung clia chét xuc tac paladi
¢6 thé nim trong khoang tir 0,01 dn 0,1 duong luong, t6t hon néu 13 0,05
dwong lugng so vdi hop chét [j]. Ham luong dugce st dung clia bazo 6 thé nam
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trong khoang tir 2,0 dén 6,0 dwong lugng, t8t hon néu ndm trong khoéang tir 3,0
dén 4,0 dwong lugng so véi hop chét [j]. Ham luong st dung cla phéi tt nay co
th8 ndm trong khoéang tir 0,02 dén 0,2 dwong lugng, t6t hon néu 1a 0,1 duong
lugng so vdi hop chét [j]. Phan tmg ndy c6 thé dugc tién hanh tir nhiét 46 phong
dén 200°C, tdt hon néu nim trong khoang tir 80 dén 150°C.
Quy trinh tdng hop C2
Cong thuc 21

N

. Ng
JI N [(CHa)sSnl, /[ /)N\
ol N N@ — » (CH3)Sn” N N@
il [k]
X3 I |
L @D

[1b]

trong d6 X 13 nguyén tir halogen (vi dy, nguyén t&r brom), va céc ky hiéu khéc
c6 nghia nhu dugc xéc dinh & trén.

Hop chét [Ib] mong mubn cling c6 thé dugc didu ché, vi du, theo quy trinh
dudi day.

DAu tién, hop chét [j] duoc chuyén héa thanh hop chét thiéc clia hop chét
c6 cong thuc [k]. Sau do, hop chit [Ib] mong mudn c6 thé duoc diéu ché bang
cach cho hop chét [k] trai qua phan Ung lién hop véi hop chét c6 cong thirc
chung [1].

Phén tmg d& thu duoc hop chét [k] tir hop chat [j] ¢6 thé dugc thyc hién
bing cach phan tmg hop chét [j] voi bis(trimetyltin) trong dung méi thich hgp
v6i su c6 mit cla chit xic tic paladi theo phuwong phép théng thudng. Dung
modi nay, khong lam can tré phan Ung, bao gbém, vi du, ete nhu dioxan,
hydrocacbon thom nhu toluen, amit, vi dy, dimetylformamit, hoéc hdn hop ctia
chiing. Chét xuc tac paladi bao gdm, vi du, tetrakis(triphenylphosphin)dipaladi,
va bis(triphenylphosphin)paladi clorua. Ham lugng str dung bis(trimetyltin) ¢
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th8 nim trong khoang tir 1,0 dén 3,0 dwong lugng, t6t hon néu ndm trong
khoéng tir 1,5 dén 2,0 duong lwgng so véi hop chét [j]. Him luong st dung cla
chét xtc tac paladi c6 thé nidm trong khoang tir 0,01 dén 0,1 duong luong, tdt
hon néu 13 0,03 duong luong so véi hop chét [j]. Phan tmg ndy c6 thé duge tién
hanh tir nhiét 46 phong dén 150°C, tbt hon, néu ndm trong khoang tur 80 dén
120°C.

Phén (g lién hop gifta hop chét [k] va hop chét [I] c6 thé duge tién hanh
trong dung moi thich hop véi sy c6 mit cua chét xuc tac paladi theo phuong
phép thong thudng. Dung méi nay, khong lam cén tré phan mg, bao gbm, vi duy,
ete nhu dioxan, hydrocacbon thom nhu toluen, amit, vi dy, dimetylformamit,
hoac hdn hop cua ching. Chit xtc tic paladi bao gbm, vi du,
tetrakis(triphenylphosphin)dipaladi, va bis(triphenylphosphin)paladi clorua.
Ham lugng st dung ctia hop chét [1] cb th& nim trong khoang tir 1,0 dén 1,5
dwong lugng, t6t hon, néu nim trong khoang tir 1,0 dén 1,2 duong luong so véi
hop chit [k]. Ham lugng sir dung cla chit xtc tac paladi ¢6 thé nim trong
khoéng tir 0,01 dén 0,1 duong luong, t6t hon néu 14 0,1 dwong lugng so véi hop
chét [k]. Phan tmg ndy c6 thé dugc tién hanh tir nhiét do phong dén 150°C, bt

hon, néu ndm trong khoéng tir 80 dén 120°C.

Quy trinh tdng hop C3
Cong thuc 22
Ns Ns
gy
S ®) — e Gy
A’ A
[m] [ld]

trong d6 vong A’ 1a nhém xycloalkenyl c6 thé dugc thé, vong A* 1a nhém
xycloalkyl c6 thé dugc thé, va céc ky hiéu c6 nghia twong ty nhu dugc xac dinh
g trén.

Hop chét [Id] mong mubn c6 thé duge diéu ché bing cach cho hop chit c6
cdng thirc chung [m] trai qua phan tng khir xtc tac.

Phan tmg khir xtic tac ciia hop chit [m] ¢ thé dugc tién hanh trong dung
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mdi thich hgp véi sy c6 mét cua bazo va chét xtc tac trong méi truong khi
hydro theo phuong phép thong thudng. Dung mdi nay, khong 1am can tré phan
tng, bao gdm, vi du, rugu nhu metanol, cic este nhu etyl axetat, ete nhu
tetrahydrofuran, hodc hdn hop ctia ching. Chét xuc tac nay bao gdm, vi du, chit
xuc tac paladi/cacbon. Bazo nay bao gdm, vi du, amin nhu trietylamin. Him
lvong str dung cua chét xtic tac c6 thé nim trong khoang tr 0,3 dén 1,0, tdt hon
néu 12 0,3 theo ty 1¢ trong truong so véi hop chét [m]. Ham luong duoc st dung
ctia bazo ¢ thé ndm trong khoang tlr 3 dén 10, t6t hon néu 14 5 theo ty 18 thé
tich/trong luong so véi hop chit [m]. Phan tng nay c6 thé duoc tién hanh tir 0°C
dén nhiét d6 phong, t6t hon, néu & nhiét d phong.

Quy trinh téng hop C4
Cong thuc 23
R3b
RE6 RBS X4‘%_N,RB7 -
N—N I N—N | N
/ \>'—N/- _\N—Z1 7 \>—N/_ _\NH o R4C
= —  —— M=\ >
RY ) "l
R86
N—N I R3P
/ \>—N/— Y RE7
=N N
A 4

trong d6 Z' 1a nhém bao vé clia nhém amino (vi dy, nhém alkoxycarbonyl nhu
nhém tert-butoxycarbonyl), X* 1& nguyén tir halogen (vi dy, nguyén tir clo, va
nguyén tt brom), va cac ky hiéu khac c6 nghia nhu dugc xéc dinh & trén.

Hop chét [Ie] mong mudn c6 thé dugc didu ché theo quy trinh dudi day.

PAu tién, hop chit c6 céng thirc chung [n] dugc loai bao vé dé thu duoc
hop chét c6 cong thire chung [o]. Hop chét [le] mong mudn c6 thé duoc diéu
ché bing cach cho hop chét [o] phan ting thé v&i hop chét c6 cong thic chung
[p]-

Phan tng loai bao vé ctia hop chét [n] dé thu dugc hop chét [0] c6 thé duoc
thuc hién bing cach loai bé nhém bao vé theo phuong phép thong thuong tiy
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thudc vao loai nhém bao vé& Z' néu trén. Vi du, khi Z' 13 nhém tert-
butoxycarbonyl, nhdm bdo v¢ néu trén co thé duoc loai bd bing cach cho hop
chét [n] phan mg véi axit trong dung méi thich hgp theo phuong phap thong
thuong. Dung méi nay, khong lam can tré phan tng, bao gdm, vi du, ete nhu
etyl axetat, hydrocacbon béo dugc halogen héa nhu clorofom, ruou nhu metanol,
hodc hdn hop ctia ching. Axit ndy bao gbm, vi dy, axit clohydric, va axit
trifloaxetic.

Phén tmg thé cta hop chét [o] va hop chit [p] c6 thé dugc tién hanh trong
dung mdi thich hop véi sy c6 mat cia bazo theo phuong phap thong thuong.
Dung mdi nay, khong lam can tr¢ phan Ung, bao gdm, vi du, céc nitril nhu
axetonitril, hydrocacbon béo dugc halogen hdéa nhu clorofom, amit, vi duy,
dimetylformamit, hoic hén hop cta chiing. Bazo nay bao gdm, vi duy, cacbonat
kim loai kiém nhu natri cacbonat, amin hitu co nhu trietylamin. Ham luong su
dung ctia hop chét [p] c6 thé ndm trong khoang tir 1,0 dén 3,0 dwong luong, t6t
hon néu 13 2,0 duong luong so v6i hop chit [o]. Ham luong duge str dung clia
bazo ¢ thé ndm trong khoang tir 1,0 dén 3,0 dwong luong, t6t hon néu 14 2,0
duong luong so véi hop chét [0]. Phan tmg nay c6 thé dugc tién hanh tir nhiét
d6 phong dén 100°C, t6t hon néu nim trong khoang tir 50 dén 60°C.

Quy trinh téng hop C5
Cong thuc 24
O
HO RB7
R86
/-I-\ 0

r g_ \>_N 4§7N/RB7

RA [O] R4C
trong d6 cac ky hiéu c6 nghia nhu dugc x4c dinh & trén.

Hop chét [If] mong mudn c6 thé duoc diéu ché bing cach phan tng ngung
tu gifta hop chét [o] va hop chét [q].

Su ngung tu nay c6 thé duoc tién hanh trong dung mai thich hop véi sy c6
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mit cia tdc nhin ngung tu va bazo theo phuong phap thong thuong. Dung moi,
tac nhan ngung tu, bazo, nhiét d§ phan tmg co thé duoc st dung trong céc diéu

kién tuong ty nhu d6i véi quy trinh tong hop A3.

Quy trinh tdng hop D
Cong thuc 25
N=N X5/\/W1\(CH2)nTX6 N=N \
S\_ ’\?—N H, [s] ~ QN W
A N
R . RA (CH2)m
[ ]

trong d6 W' 1a nguyén tir oxy hodc nguyén ti luu huynh, mdi nhém XovaX®la
nhém rdi chuyén (vi du, nhém p-toluensulfonyloxy), m 14 sb nguyén 14 2 hoic 3,
va cac ky hiéu khac c¢6 nghia nhu dugce x4c dinh & trén.

Hop chét [Ig] mong mudn cé th8 dugc didu ché bang cach cho hop chit c¢6
cong thirc chung [r] phan tng voi hop chét ¢6 cong thirc chung [s].

Phan tng cta hop chét [r] va hop chét [s] c6 thé duoc thuc hién, vi dy,
trong dung moéi thich hop véi sy ¢ mat cia bazo. Dung mdi nay, khong 1am can
trd phan Ung, bao gém, vi duy, amit, vi dy, dimetylformamit, ete nhu
tetrahydrofuran, hozic hdn hop ctia ching. Bazo nay bao gdm, vi dy, hydrua kim
loai kiém nhu natri hydrua. Ham luong st dung ctia hop chét [s] c6 thé ndm
trong khoang tir 1,0 dén 1,2 dwong luong, tét hon néu 13 1,0 dwong lugng so véi
hop chét [r]. Ham luong dugc st dung ctia bazo c6 thé nim trong khoang tir 2,0
dén 3,0 duong luong, tbt hon néu ndm trong khoang tir 2,0 dén 2,5 dwong lwong
so v6i hop chét [r]. Phan tmg nay c6 thd dugc tién hanh tir nhiét d6 phong dén
100°C, t8t hon néu ndm trong khoang tir 80 dén 100°C.

Quy trinh téng hop E
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Cong thuc 26

Nen HO- A|kB1—‘
*

o Lo )
le] [|h]

trong d6 AIk®' 1a nhém metyl, va cac ky hiéu khac c6 nghia nhu dugce xé4c dinh

g trén.

Hop chét [Ih] mong mudn c6 th dugc didu ché bing cach cho hop chit [e]
phan Gmg v&i hop chét ¢ cong thirc chung [t].

Phan tng ctia hop chét [e] va hop chét [t] c6 thé dugc thuc hién, vi duy,
trong dung moi thich hop véi sy c6 mat cliia bazo. Dung mdi nay, khong lam can
tr6 phan tng, bao gdm, vi du, ete nhu tetrahydrofuran, amit, vi du,
dimetylformamit, hodc hdn hop ctia ching. Bazo nay bao gom, vi dy, hydrua
kim loai kiém nhu natri hydrua, va n-butyllithi. Him Iuong stt dung ctia hop
chét [t] ¢6 thé ndm trong khoang tir 1,0 dén 3,0 duong luong, t6t hon néu ndm
trong khoang tir 1,1 dén 2,0 duong lugng so véi hop chét [e]. Ham luong duoc
stt dung cia bazo co thé nim trong khoang tir 1,0 dén 2,0 duong lugng, t6t hon
néu nim trong khoang tir 1,1 dén 1,5 duong luong so véi hop chét [e]. Phan

ung nay cé thé duogc tién hanh tir 0°C dén nhiét d6 phong, t5t hon, néu & nhiét

do phong.
Quy trinh tong hop F1
Cong thure 27
HoN—RPb3 Ne RPP4S0,-X’ N
): [u] B v N
)\S Rbb1 ————> Q NS ——— 0 NN _S0,-RPP4
l
[la] [v] RO [ llbe3

trong d6 R 1a nhém alkyl ¢6 thé duoc thé, R”™ 14 nhém alkyl, X' 1a phan du
phéan tng (vi du, nguyén tir halogen nhu nguyén tr clo), va céc ky hiéu khac co6
nghia nhu dugc xéc dinh & trén.
Hop chét [Ii] ¢6 thé duoc diéu ché theo quy trinh duéi day.
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Pau tién, hop chét [Ia] dugce phan tmg véi hop chét c6 cong thirc chung [u]
dé thu duogc hop chét cé cong thic chung [v]. Hop chét [1i] mong mubn c6 thé
duoc didu ché bang cach cho hop chit [v] trai qua phan tng sulfonat héa véi
hop chét ¢6 cong thirc chung [w].

Phén tng cta hop chat [Ia] va hop chét [u] hodic mudi ctia n6 c¢b thé dugc
thuc hién, vi duy, trong dung méi thich hop véi sy cé6 mat hodc khong c6 mit cua
bazo. Mudi véi axit v co ching han hydroclorua va hydorsulfat ¢6 thé dugc sir
dung & dang mudi ctia hop chét [u]. Dung mdi nay, khong 1am cén tré phan tmg,
bao g(‘“)m, vi dy, amit, vi du, N-metylpyrolidon, ete nhu tetrahydrofuran, rugu
nhu metanol, dimetylsulfoxit, nuéc, hodc hdn hgp clia chung. Tét hon, néu phan
g nay dugc tién hanh véi sy c6 mit cla bazo dé ddy nhanh phan tmg. Bazo
nay bao gdm diisopropyletylamin, diazabixycloundecen, va natri cacbonat, va
t5t hon néu 13 diisopropyletylamin. Ham luong st dung ctia hop chét [u] hoic
muédi cta né ¢ thé ndm trong khoang tir 1,0 dén 10 dwong lugng, tot hon néu
nim trong khoang tir 2,0 dén 7,0 dwong luong so véi hop chét [Ia]. Phan ung
nay c6 thé dugc tién hanh tlr nhiét d6 phong dén 250°C, t6t hon néu nam trong
khoang tir 150 dén 240°C.

Phan Ung cta hop chét [v] va hop chét [w] c6 thé duoc thuc hién, vi duy,
trong dung moi thich hop vdi sy c6 mét cia bazo. Dung moi nay, khong lam can
trd phan uUng, bao g@)m, vi du, ete nhu tetrahydrofuran, amit, vi du,
dimetylformamit, hodc hdn hop cia ching. Bazo nay bao gdm, vi du, hydrua
kim loai kiém nhu natri hydrua, n-butyllithi, va lithidiisopropylamit. Ham lugng
st dung ctia hop chit [w] c6 thé nim trong khoang tir 1,0 dén 3,0 duong luong,
t8t hon néu 1a 2,0 dwong luong so véi hop chét [v]. Ham lugng dugc sir dung
cia bazo ¢6 thé ndm trong khoéang tir 1,0 dén 2,0 duong lugng, tét hon néu 13
1,5 duong luong so v6i hop chit [v]. Phan tmg ndy c¢6 thé duoc tién hanh tir 0°C
dén nhiét d6 phong, t6t hon, néu & nhiét d6 phong.

Quy trinh tng hop F2
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Cong thuc 28

N, [e]

°N
I
RPb4 N)\SOZ-RbM | Nen |
/ Rbb4
HN

~ -,
\ L > N~ 'N
RPb3 Q | o3
[x] [l] R®SS

trong d6 R*™"' 13 nhém alkylsulfonyl co thé duoc thé, va R™" 1a nhém alkyl c6

\}

thé duge thé, hogc

R™ 13 nhém alkyl duoc thay thé bing nhém alkylsulfonyl, va R®™ 13
nguyén tir hydro hodc nhom alkyl, va cac ky hi¢u khac c6 nghia nhu dugc xac
dinh & trén.

Hop chét [Ij] mong muén c6 th8 dugc didu ché bing cach cho hop chét [e]
phan Uing véi ‘hop chét c6 cong thic chung [x].

Phan Umng cta hgp chét [e] va hop chét [x] c6 thé dugc thuc hién, vi du,
trong dung moi thich hop voi sy cd mét ciia bazo. Phan ing chuyén hoa nay ¢
thé dugc thyuc hién theo phuong phép twong tw nhu phuong phép tir hop chét [v]
chuyén thanh hop chét [Ii] mong mubn.

Quy trinh téng hop G1
Cong thue 29

O
s . HZN“IN CHO [aa] | Nen
J]\ 2IN-INF2 HQN)\RbbS - m N/)\RbbS

HoN” “RbbS —— 3

[v] [z]

[1k]
trong d6 R™ 1a:

(1) nhom xycloalkyl mét vong,

(2) nhéom c¢6 cong thirc:

Cong thirc 30

(A|kB1)p— Q2— (AkB2)—
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trong d6 vong Ar' 13 nhém aryl cé thé duoc thé, AIK®' va AIK®? 1 gidng hoic
khac nhau va mdi nhém nay 13 nhém metylen, Q* 1a nguyén tr oxy hodc lién két
don, mdi p va q ddc lap 13 0 hodc 1, va p+q 13 1 hodc 2 hoic

(3) nhém c6 cong thirc dudi day:

Cong thue 31

e

(CH2)k

, va cac ky hiéu khac c¢6 nghia nhu dugc xac dinh & trén.

Hop chit [Ik] mong mudn c6 thé duoc diéu ché theo quy trinh dudi day.

Piu tién, hop chét co cong thirc chung [y] dwgc phan tmg véi hydrazin
hodc hydrat ciia ching @& thu dugc hop chét c6 cong thic chung [z]. Sau do,
hop chét nay duoc phan Gng véi hop chit ¢6 cong thirc chung [aa] dé thu duoc
hop chéit mong mudn [Ik].

Phan tmg cta hop chét [y] va hydrazin hodc hydrat ctia chiing c6 thé duoc
tién hanh trong dung mdi thich hop theo phuong phép théng thudng. Dung mdi
nay, khong 1am can tré phan tmg, bao gdm, vi du, rugu nhu metanol va etanol,

.ete nhu tetrahydrofuran, hoic hdn hop ciia ching. Hiam luong st dung cta
hydrazin c6 thé nim trong khoang tir 1,0 dén 1,1 duong lwong, t5t hon néu 13 1,0
duong luong so v6i hop chit [y]. Phan tng nay c¢é thé duoc tién hanh tir 0°C
dén nhiét d6 phong, t6t hon, néu & nhiét d6 phong.

Phan {mg ctia hop chét [z] va hop chét [aa] ¢ thé dugc thuc hién, vi dy,
trong dung mai thich hop. Dung méi ndy, khong 1am can tré phan tmg, bao gom,
vi dy, rugu nhu etanol, ete nhu tetrahydrofuran, amit, vi du, dimetylformamit,
hodc hdn hop cua ching. Ham luong st dung ctia hop chit [aa] ¢6 thé ndm trong
khoang tir 1,0 dén 1,1 dwong luong, t6t hon néu 1a 1,0 dwong lugng so véi hop
chét [z]. Phan ¢mg nay c6 thé duoc tién hanh tir 0 dén 100°C, t6t hon néu & 60°C.

Quy trinh téng hop G2
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Cong thic 32
bb6 8
N,
[ad] *N
P, —> P
/[ N-Z < ‘NH Q N)\<~ ,‘N_Rbbe
oy (CH, fac]  (CHale m  (CHak

trong d6 R 1a nhom heteroaryl, Z> 1a nhém bao vé ctia nhém amino (vi dy,
nhém alkoxycarbonyl nhu nhém tert-butoxycarbonyl), X® 1a nguyén tir halogen,
va cac ky hiéu khac c6 nghia nhu dugc x4c dinh & trén.

Hop chét [I1] mong muén c6 thé dugc diéu ché theo quy trinh duéi day.

Piu tién, hop chit c6 cong thirc chung [ab] duoc loai bao vé dé thu dugc
hop chét ¢6 cong thirc chung [ac]. Sau d6, hop chit [I1] mong mudn c6 thé thu
dugc bang cach cho hop chit [ac] thu duoc trai qua phan tng lién hop véi hop
chét c6 cong thirc chung [ad].

Viée loai bao vé hop chét [ab] c6 thé dugc thuc hién theo phuong phép
twong tw phuong phéap cta hop chat [n]

Phén tmg lién hop gitta hop chét [ac] va hop chét [ad] c6 thé duogc tién
hanh trong dung mdi thich hop véi sy cd mat cua chét xuc tac paladi va bazo véi
su ¢6 mit hodc khéng c6 mit cia phdi tir theo phuong phéap thong thuong.
Dung mdi ndy, khong 1am can trd phan tng, bao gdm, vi du, hydrocacbon thom
nhu toluen, rwou nhu t-butanol, ete nhu tetrahydrofuran, amit, vi duy,
dimetylformamit, hodic hdn hop ctia ching. Chét xic tic paladi bao gbm, vi du,
tris(dibenzylidenaxeton) dipaladi va paladi axetat. Bazo nay bao gbm, vi dy,
alkoxy kim loai kiém nhu tert-butoxynatri, xesi cacbonat, va kali phosphat.
Phéi ab bao gdm, vi du, 4,5-bis(diphenylphosphino)-9,9-
dimetylxanthen(xantphos) va  2,2'-bis(diphenylphosphino)-1,1'-binaphthyl.
Ham luong str dung ctia hop chét [ac] ¢6 thé nim trong khoang tir 1,0 dén 3,0
dwong lwong, t6t hon néu 1a 1,4 dwong luong so véi hop chét [ab]. Ham luong
str dung ctia chét xuc tac paladi c6 thé nim trong khoang tir 0,01 dén 0,05 dwong
lwong, t6t hon néu 13 0,04 duong luong so véi hop chét [ab]. Ham luong duoc
str dung cua bazo cé thé nim trong khoang tir 1,5 dén 3,0 duong luong, t6t hon

néu 13 1,5 dwong luong so v6i hop chit [ab]. Ham lugng sir dung cua phéi tir
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nay c6 thé ndm trong khoang tir 0,03 dén 0,3 dwong luong, t6t hon néu 14 0,12
dwong luong so véi hop chét [ab]. Phan tmg ndy c6 thé dugc tién hanh tir nhiét
d6 phong dén 150°C, tbt hon, néu ndm trong khoang tir 80 dén 120°C.

Hop chét ban dau dé didu ché hop chét theo sang ché co thé dugc didu ché
theo phuong phép da biét hoic theo phuong phap dudi day.

Phuong phap didu ché hop chét ban dau (a)

Cong thuce 33
RBG
HN™ A
K/Xa R3b
07 “Rbb7
N. [5] N,
N/)\SO RbbT N” N
2 \\/Xa R3b
[6]

[Ib]
O~ OH

trong d6 R’ 14 nhém alkoxy, va cac ky hiéu khac c6 nghia nhu dugc x4c dinh &
trén.

Hop chit [Ib'] dugc sir dung trong quy trinh tdng hop A3 néu trén c6 thé
dugc diéu ché, vi dy, theo quy trinh dudi day.

Pau tién, hop chét [6] thu duoc biang cach cho hop chit [e] trai qua phan
g thé voi hop chét [5]. Sau d6, hop chét [Ib'] c6 thé thu duge bang cach thiy
phan hop chét nay.

Phén tng thé ctia hop chét [e] va hop chét [5] c6 thé duoc tién hanh trong
dung moi thich hop theo phuong phap thong thuong. Dung moéi nay, khéng lam
can tr& phan tmg bao gbém, vi du, amit, vi du, dimetylformamit, ete nhu

tetrahydrofuran, hydrocacbon béo dugc halogen héa nhu clorofom, hydrocacbon
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thom nhu toluen, axetonitril, hodc hdn hop ctia ching. Phan tng nay c6 thé
duoc tién hanh tir 0°C dén nhiét d6 phong, t6t hon, néu & nhiét d6 phong. Ham
lugng st dung cua hop chit [5] so véi hop chat [e] co thé n3m trong khoang tir
2,0 dén 4,0 duong Iugng, t6t hon néu 13 2,5 duong luong.

Su thily phan hop chét [6] d& thu dwoc hop chét [Ib'] ¢6 thé duoc tién hanh
trong dung méi thich hgp véi sy ¢6 mat cia bazo va nudc theo phuong phap
théng thuong. Dung méi nay, khong lam cén tré phan g, bao gdm, vi dy, ruou
nhu etanol, va ete nhu tetrahydrofuran. Bazo ndy bao gom, vi du, hydroxit kim
loai kidm nhu natri hydroxit. Phan (mg nay c6 thé duoc tién hanh tir 0°C dén
nhiét 4o phong, t6t hon, néu & nhiét d6 phong. Ham lugng duogc st dung ctia
bazo ¢6 thé nim trong khoang tur 1,0 dén 3,0 duong lugng, t5t hon néu 1a 2,0
dwong luong so v6i hop chét [6].

Phuong phép diéu ché hop chét bét dau (b):

Cong thuc 34

\>_ 73 5\] N @) [9]
NI/ARC U VAR A L
d< @

RBG
—_— 3b —_ 3b
;\l N\>—N/-|—\N R L\l N\>_N/—|—\N R
=N \_/ Rbb? \_/ OH

O O
Q [10] Q "

trong d6 Z’ 1a nhém bao vé ctia nhém amino (vi du, nhém alkoxycarbonyl nhu
nhém tert-butoxycarbonyl), X' 13 nguyén tir halogen (vi dy, nguyén tir clo va
nguyén tr brom), va cac ky hiéu khac c6 nghia nhu dugc xéc dinh & trén.

Hop chét [Ib"] c6 thé duoc diéu ché, vi dy, theo quy trinh dudi day.

PAu tién, nhém bao vé duoc loai bo tir hop chét [7] dé thu duogc hop chét
[8]. Sau d6, hop chét nay duogc trai qua phan tmg thé bang hop chét [9] dé thu

-49-



27498

duge hop chét [10]. Sau d6, hop chét [Ib"] c6 thé thu duge bing cach cho hop
chét [10] trai qua budc thiy phan.

Viéc loai bd nhém béo vé cta hop chét (Z°) tir hop chat [7] c6 thé dugc
thuc hién, vi du, bing phuong phép twong tur phuong phép d6i v6i nhom bao vé
tir hop chét [n].

Phan (mg thé ctia hop chét [8] va hop chét [9] ¢ thé dwgc tién hanh trong
dung moéi thich hgp véi sy ¢ mdt cia bazo theo phuong phép théng thudng.
Dung moéi nay, khong lam can trd phan tng, bao gbm, vi du, nitril nhu
axetonitril, ete nhu tetrahydrofuran, amit, vi du, dimetylformamit, hodc hdn hop
ctia chung. Bazo ndy bao gdm, vi du, cacbonat kim loai kiém nhu natri cacbonat
va amin hiru co nhu diisopropyletylamin. Ham lugng st dung ctia hop chit [9]
¢6 thé ndm trong khoang tir 1,0 dén 2,0 duong luong, t6t hon néu 1a 1,5 duong
luong so véi hop chét [8]. Ham lugng dugc st dung clia bazo c6 thé ndm trong
khoang tir 2,0 dén 4,0 dwong lugng, tot hon néu 13 2,0 dwong lugng so véi hop
chit [8]. Phén tng nay c6 thé dugc tién hanh tir nhiét d6 phong dén 100°C, tdt
hon, néu & nhiét 46 phong -60°C.

Viéc thiy phan hop chét [10] dé thu duoc hop chit [Ib"] ¢6 thé dugc thuc
hién theo phuong phép twong tu phuong phap ctia hop chét [6] dé thu duoc hop
chét [Ib'].

Phuong phép didu ché hop chét ban dau (c)

Cong thue 35

IN*NH IN\‘N
B o E)
[h] [i]

trong do cac ky hiéu c6 nghia nhu dugce xac dinh & trén.

Hop chét [j] duoc dung trong quy trinh tong hop C1 va C2 néu trén c6 thé
duoc didu ché, vi dy, bing céch clo hoa hop chét [h].
Phén {mg clo héa hop chét [h] dé thu dugc hop chét [j] c6 thé duoc thuc
hién, vi du, bang cach cho hop chat [h] phan ng véi chét cho clo trong dung
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moi thich hop véi sy c6 mét hoac khong cd mét cua phéi t&. Dung méi nay,
khong lam cén tré phan ing, bao gém, vi du, ete nhu dioxan, hydrocacbon béo
dugc halogen hoa vi du, diclometan, hogic hdn hop cla ching. Chét cho clo bao
gbm, vi du, N-closuxinimit (NCS: N-closuxinimit) va phospho oxyclorua. Phéi
tr nay bao gdm, vi du, phosphin bac ba nhu triphenylphosphin. Ham lugng sit
dung ctia chét cho clo ¢6 thé nim trong khoang tir 2,0 dén 10 duong lugng, t6t
hon néu ndm trong khoéng tir 3,0 dén 5,0 dwong luong so v6i hop chét [h]. Ham
lwong st dung cta phdi tir ndy c6 thé nim trong khoang tir 2,0 dén 10 duong
lwong, t6t hon néu ndm trong khoang tir 3,0 dén 5,0 duong luong so véi hop
chét [h]. Phan tmg nay c6 thé duoc tién hanh tir nhiét d6 phong dén 150°C, tdt
hon néu & 100°C.

Phuong phép diéu ché hop chét ban dau (d)

Cong thuc 36
o LDA 0 - HN/\_/\O JIN\NN
NH 2
N Br
11  Br” “Br HoN.. L [r]
[12] N NH,
[13]

trong d6 cac ky hiéu c6 nghia nhu dugc xéc dinh & trén.

Hop chét [r] duoc str dung trong quy trinh tong hop D néu trén c6 thé dugc
didu ché, vi du, theo quy trinh dudi day.

Piau tién, hop chét [11] dugc phan tng véi metylen bromua dé thu duoc
hop chit [12]. Hop chét [r] nay c6 thé thu duge bing cach cho hop chit [12] thu
duoc phéan tmg v6i morpholin va hop chét [13] hosc hydrat cia chung.

Phan tng cta hop chit [11] va metylen bromua c6 thé duoc thyuc hién, vi
dy, trong dung méi thich hgp véi sy c6 mét ciia bazo. Dung mo6i ndy, khong lam
can tré phan tng, bao gdm, vi du, ete nhu tetrahydrofuran, hydrocacbon thom
nhu toluen, hodc hdn hop cua chung. Bazo ndy bao gdm, vi du, lithi

diisopropylamit. Phan tmg nay c¢6 thé dugc tién hanh tir -78 dén -50°C, tot hon
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néu & -78°C.

Phén tmg ctia hop chét [12] véi morpholin va hgp chét [13] c6 thé duoc
tién hanh trong dung méi thich hop véi su c6 mit cua axit. Dung moi ndy duoc
yéu cdu khong lam anh hudng dén phan tng, va bao gbm, vi du, ete nhu
tetrahydrofuran, rugu nhu metanol, hodc hén hop cua ching. Axit bao gém, vi
duy, axit axetic. Him luong st dung ctia morpholin c6 thé nam trong khoéang tir
4,0 dén 10 duong luong, t6t hon néu 13 4,2 duong lugng so véi hop chét [12].
Ham luong st dung cua hop chét [13] c6 thé ndm trong khoang tir 1,0 dén 1,2
dwong lugng, t6t hon néu 13 1,0 dwong lugng so véi hop chat[12]. Ham lugng
sir dung cua axit co thé nam trong khoang tur 3,0 dén 4,0 duong luong, t5t hon
néu 1a 3,0 duwong luong so v6i hop chét [12]. Phan tng nay c6 thé duogc tién
hanh tir nhiét d6 phong dén 100°C, t6t hon néu & 70°C.

Trong ban mo ta nay, THF la tetrahydrofuran, va DMF la dimetylformamit.

Vi du thye hién sang ché

Vi du 1 (Phuong phéap A)

Cong thtrc 37
N\\N H2N OH | N\\N
| 2 P CHa CHs
N/ N/\ /4 N N (0]
/4 —_ N
N \
CH, 1 CHs 3

Hop chét.l (200mg) va hop chit 2 (117mg) dugc tao huyén phu trong
DMF (2 mL). Diisopropyletylamin (197uL) va O-(7-azabenzotriazol-1-yl)-
N,N,N',N'-tetrametyluroniumhexaflophosphat (323mg) dugc bd sung vao huyén
phul ndy, va hon hop phan tmg nay dugc khudy trong 4 ngdy ¢ nhiét d6 phong.
Hdn hop phan tng dugc pha lodng bing nudc, va duoc chiét 3 lan bing etyl
axetat. L6p hitu co dugc rira bang nude mubi, va dugc 1am kho trén magie sulfat
khan. Dung méi duoc lam bay hoi trong diéu kién 4p sudt giam, va phan cin thu
duoc duge tinh ché bing phuong phap sic ky cot silicagel (rira gidi: clorofom-
metanol; gradien: 100:0-95:5). Phan cin két tinh thu dwgc dugc tao huyén phu
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va dugce rira trong dung moi hdn hgp cla etyl axetat-hexan, duge loc, va duge
lam khd dé& thu duwoc  3-[4-[(  (S)-1-hydroxy-3-metylbutan-2-
yl)carbamoylmetyl]piperazin-1-yl]-5-(1-metyl-1H-indazol-5-yl)-1,2,4-triazin
(158mg) & dang chét rén mau vang.

MS (APCI) 439 [M+H]"

Vi du 2 (Phuong phap B)

Cong thuc 38

H
N HA” O Hcl N

%/E /\ 2 > %)i \/N H CH
N~ N 0 o N~ N 0 3
1 K/N\)kONa K/N\/U\ \“-‘O, \[Or

N
H

\

Hop chét 1 (100mg) va hop chét 2 (80mg) duogc tao huyén phi trong DMF
(3 mL). Diisopropyletylamin (193 pL) and O-(7-azabenzotriazol-1-yl)-
N,N,N',N'-tetrametyluroniumhexaflophosphat (125 mg) duoc bd sung vao huyén
pht nay, va hdn hop phan tGng duge khudy trong 4 gid & nhiét d6 phong. Hon
hop phén tmg duoc pha loding bing nude, va phan két tia dugc loc. Tinh thé thd
thu dugc duoc tao huyén phu va dugc rira trong etyl axetat, duoc loc, va duoc
lam kho dé thu duoc 3-[4-[[trans-4-(axetoamino) xyclohexyl]carbamoylmetyl]
piperazin-1-yl]-5-(dihydrobenzopyran-7-yl)-1,2,4-triazin (53 mg) & dang chét
rin mau vang,
MS (ESI) 480 [M+H]"
Vidu 3-121

Hop chét ban diu twong tmg duoc phan tng theo phuong phép tuong tu
nhu duge mo ta trong vi du 1 hodc 2 néu trén dé thu duoc hop chit nhu duge md
t4 trong cac bang tir 1 dén 12 dudi day. Tuy nhién, "*" dugc gén vao sb cac vi
du @& chi hop chét cua vi du dd néu duoc didu ché theo phuong phép twong tu
nhu duge md ta trong vi du 1. Khéng c6 "*" c6 nghia 13 hop chit duoc didu ché

theo phuong phap tuong tu nhu dugc mé ta trong vi du 2.
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Cong thuc 39
1 | z
RN N/\ 0
k/N\)LRZ
Bang 1
Vi dy R R2 Ms | Mubi
H
0 N,
N CH
’ b/ \NQ/I * 495 M+H[+ APCI
H H?\
NH
ook N
4* \@f - U 549/551 [M+H}+ APCI
N\
F H
Hs
i N
F CHs
5 ~ 478 [M+H]+ APCI
N
F H
F. O:@/ N OH
6 437 [M+HJ+ ESI
FXO Ho L, [M+H]
CHa
7+ O 407 [M+H]+ APCI  HCI

8*

9*

10”

11*

3

Qe Qe Qe 3

H
“CH;
~ N\f X
H

~ OH
NTY

CFs

HsCCHg

N OH

H

\N\“Q
H H

425 [M+H}+ APCI
425 [M+H}+ APCI

389 [M+H]+ APCI

397 [M+H]+ APCI
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Bang 2
Vidu R! R Ms
ey CH,
. "OH
12 SV 425 [M+HP APCI
H
CH3 CHJ
13 \” COH 3988 [M+H]« APC|
| (] hd CHa
O
4 (D/ NS 453 (MrH]+ APCI
0 ~F H
o
15 (D/ S 453 [MtH]J+ APCI
o) H
HaC._.CHs
16 D/ N LOH 453 {M+H]+ APCI
FiC B
( 0.,
17 (D/ ~o N 454 [MeHJ+ APCI
N
o) H
CHy
Nech,
18 /©/ - 458/460 [MeH[ APCI
A N
@] H
2 Q.
1g¢ N;j:jr CHs 465 [M+H}+ APCI
‘ \N\.
HyC H
HiCo GHs
H H :
20 @/ N\Cj&% 469 [M+H}+ APCI
H
CH,
N H
21 i;g - e 493 [M+HJ+ APCI
' N
H,C H
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Cong thtc 41
N*N
1/H: Z
R N °N @)
N\)LR2
Bang 3
Vidu R R? Ms SeMudi
CHs
o
22 O/ g 442 [M+H]+ APCI
F H
o S
| )
23 i ~a 442/444 [M+H}+ ESI
i~ N
FsCog SHS

24 454 [MtH]+ APCI

Q

IZ

/
-,
<?/,
Z
O
T
P

25 456/458 [M+H[+ APCI 3HCI

o

§13/515 M+H]+ APCI

27 465/467 [M+H]+ APCI

/
Iz
.
"3

Q

Qb o
Q

2

28 484 [M+H}+ APCI

Q
¢

_,.,
xT

9]
;&
P

29 438 [MsHj+ ESI

9]
X
(%)
/
7z
O -
9}
L:.T

T
S

‘ N-ch,
3g¢ \/[j/ - 468 [M+HJ+ APCI
RGO N
o
31 { D/ SN 479 [M+H}+ APCH
. Q7 H
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Cong thirc 42
N\\N
1 | “
R N N 0O
K/N\)LRZ
Bang 4
Vidu R! R? Ms
N/\/O‘CHJ
* C( ~ 458 [M+H]+ APCI
. N
F H
HzC_ CHa
“OH
® O/ NN 457 [M+H}s APCI
F H
CHy
N
N CH
o Q ~ /C/I ? 501/503 [M+HJ+ APCI
~ N
Cl H
0
-
35 547t543 [MtH}+ APCI

Cg——g
Q
¢

480 [M+Hp APCI

&
2
/
Z.
<
<

’ K
~ OH
37 /(\I/ . U/K 470 [M+HJ* ASCI
FN N
o
'\Nf\rN\) .
38 0 - O 527 [M+H}+ ESI
; N
Me
N._CH,
38 /C/ . O ;ﬁ; 470 [M+H]+ APCI
s SN
F H
N_cu
Y 3
40 C/ \N\~O o 456 [MeH]+ ESI
F H
_CHy
41 /U \N\_O :‘; 4721474 [MeH)» ESI
o H
Cong thtc 43
N‘\N
1 | Z
R N

QUL
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Bang 5
Vi dl} R! R? Ms :Muf)i
Oy
N
42 D/ U 532 [M+H]+ ESI
\N\\V
F H
~N /\/\
43 /©/ b 'QO 492 [M+HJ+ APCI
¢ 2
Y
N/\g’ “CH,
44 D/ - 471 [M+H]+ ESI
r N
N n\CHg
45 /©/ ~ 4871489 [M+H]+ ESI
Ct H
N
46 /©/ ”/\Q\: 492 [M+H}+ ESI
F “S0,CH;
O
47 /©/ \N/\/N 478 [M+H}+ APCI
F H
R cr
48 /©/ - O’ \for 452 [M+H]+ APCI
HsC H
S0,CHy
49 /@ \N\\.‘-O/ 477 [M+H}+ APCI
IS H
S0O,CH3
50 /©/ \N“\..O/ 473 [M+HJ+ APCI
H,C H
N S0CHs
51 /©/ - 506 [M+H]+ APCI
N
F H
Cong thuc 44
N

X

R1
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Bang 6
Vi du R R2 Ms Muoi
(\NchH3
52 /J:::T/ ‘\N/\\/N\/J 487/489 [M+H}+ APCI
Ci H
‘/\N/SOZCHa
53 /I:::r/ NN 507 [M+HJ+ APCI
F H
o]
N/CHz
54 ,l:::r/ 4441446 [M+H]+ APCI
\N\
i H
o]
o\/lLN/CH:S
sy O wmea
N
F H
N’CH3
56 /J:::T/ /ﬂ:;n 413/415 [M+H]+ APCI
N 7
Cl H
57 /[::r’ \NW[:j/ 484 [M+H}+ APCI 2HC
F H
(o]
OQKN/CHfi
58 /©/ U & 516/518 [M+H]+ APCI
S Hs
c H
OH
Y
59 c/i:::r/ H/\ﬂ:::L - 488/490 [M+H]+ APCI
| T
OH
Y,
60 /©/ H/\b 524/526 [M+H]+ APCI
cl N‘sozcm
CH,
o
61* ~ 425 [M+H}+ APCI
H
Cong thtrc 45
Ns

1

R1

N

NN o
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Bang 7
; 2 As
Vi du R R . Ms Mubi
N
62 O/ /Cf’\/ S0CHs  go1 [M+HJ+ APCI
N
F H CHj
N~
63 SOLHs  ga4 [M+H]+ ESI
Oy
F H OH
7
64 @( - U 498 [M+H]+ APCI  2HCI
N
F H o
CHs JJ\C
N”CH
65* @/ \N/\/N(\ ’ 467 [M+H]+ ESI
H
N S0,CH;
66 D/ - 520 [M+H]+ APCI
N
F H 0
o
N
67 O/ ~ ,O 497 [M+H]+ APCI
F H
CHs N-S02CH;
68 t:( \N ,Q 502 [M+H}+ APCI
H
SO,CH,
69 /Cf \N»\,U 506 [M+H]J+ ESI
F H
H
i . CHy
70 ©/ \N\‘,O' g 470 [M+H]+ ESI
H;C H
Q
=N NMe,
71 Q/ NN NJ\_ 468 [M+H]+ APCI
F H
Cong thirc 46
N\‘

11 /N N 0
O,
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Bang 8
Vidu R? R2 Ms
’N\
72 /[::T/ \N,L;/N‘<<::b 467 [M+H]+ APCI
F H
=N, S0,CoH
73 ,[::T/ \N/L;/N_/’° 2Lls 503 [M+H]+ APCI
F H
0
A CHs
74 /O/ - O’D H 536 [M+H]+ APCI
FaC N
Q,
=N, N"CH3
75 /©/ wY. b 464 [M+H}+ APCI
N
ch H
_,N Q NJCH3
76 ):j/ ~ N EH, 484 [M+H]+ APCI
ci H
Q ICH3
77 =N N 518 [M+H]+ APCI
Q/ Nl CH
FaC H
H3Cs /ﬁ
78 "4 NCH,8 511 [M+H}+ APCI
< 1
N o)
F
8
\ NHCH
79 /[::r’ - ,L;/N_J»‘ 3 450 [M+H]+ APCI
N
H3C H
N QO
| NHCH
80 J::j/ \NJ;;M~>~ 3 454 [M+H]+ APC
F H
8
| NHCH
81 /©/ ~ ,Q,N} 470/472 [M+H}+ APCI
cl H
Cong thuc 47
N

R °N

JI/N

O
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Bang 9
Vidu R' R* Ms
H,C.
NN
s NH
82 ‘ " 497 [M+H]* APCI
~
N o)
F H
F QHC&
) N
83 ©/ Q CHy 460 [M+H}+ ESI
~
N
F H
o
NCHy
84 (D/ S 452 [M+H}+ APCI
0N H
H
,\f\'/\n’N‘CH—-
65 D/ - o 4687 [MeH} ARCI
Hy e N
3 H
CH,
H
~
87 /@f ’Q 416/418 [M+H}+ APCI
Ci "CHy
88 D/ \N;£ OH 483/485 [M+HJ+ APCI
o] H
CH,
/"\ { N~CH3
89 [ “ 484/486 [M+H}+ ES)
o H
&
%0 i N 4871489 [M+H]+ APCI
cr “Chi |
M
o1 - L 458 [M+H}+ APCI
N
E N y-CHs
o
Cong thuc 48
N\\N
1 | Z
R N

QUL
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Bang 10
Vidu R R* Ms Mubi
P ~OH
o
62 . ,@ D 401 [M+H}+ APCI
S0,
53 Q/ N 445 [MtH]+ APCI
HsC™ ™ H
oN
94 O/ ST 501 [M+H]+ APCI
FiC H %4
CHy .
o5 @/ et 341 [M+H]+ APCI
CHs
CH,
o6 /Cf A CH: 373 MsH}+ APCI HCI
F H CH,
CHy @
o7 2 433 [M+H)}+ APCI
Ejj’ P OH
H
CH,
N... e
g8 CI/C( \H/\/ CH, 404/406 [M+H]+ APCl 3HCI
H
~ gy~ N.CH
99 D/ NTYTYTT atsi420 MeHp ESH
cl )
CH,
N N_O
100 o Q/ NTTYTCH 4450 (MeH[+ ESI 2HCH
=y ~ M
N
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Cong thirc 49
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Bang 11
Vi du R! R* Ms Mubi
f A
102 o )\ & ‘tﬁz{’\/\sogcu3 4537455 [M+Hp+ APCH
103 ' A
F/O/ ﬁl\CSOz 443 [M+H]+ AFCI
X
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F H
.CHj
AN rN
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F H
n-CHs
_ N
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N’j
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107 (\j/ - Q 4941496 [M+H}+ APCI
N
C(/\/ A
3
P N
108 1 ~ 484 [M+H}+ APCI
AN N
F H
O CHy
NN ATCHs
= J H CHsy
109 | N 489 [M+H)j+ APCH
F H
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F H
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Bang 12
Vidu R R? Ms Muoi
OH
P
112 O \N,\/O 444 [M+H)+ ESi
F H
~ /'OH
13 O/ N O 507 [M+H]+ APCI
F SOQCHs
CHy
114* 6/ \N’Q& 447 [M+H}]+ APCI
9 N
115 ,O/ - Q 386 [M+H)+ APCI
‘ y
. CH, OH |
116 ©/ J 383 M+H}+ APCI
H
N-CHs
117 A 402/404 [M+HJ+ APCI
cl H
CH,
N
118 ! . S\ { 416 [M+H}+ ESI
o H  OH
CH,
119" O \ﬁ’\/\ccm 385 [M+HJ+ APCI
CH,
120 l/ H o Gu, 371 [M+H]+ APCI
CH,
A \NAYOH
121+ 4 +H}+ APC )
O/ i 25 [M+H}+ APC HC
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Vidu 122
Cong thuc 51
X
HN” 0~ “CH,
, OH 0 CH
Ny O g Moy J J<CHs
~ J\ H2N 2 ~ J\ HN O CH3
NN o > NNTY 0 O , OH
F N orha F oAy
H
3
/N‘JN\ Me.,.Me
— SNONTY 0 el

(1) Hop chét 1 (121,0mg) duoc tao huyén phi trong axetonitril (3,5mL). Hop
chit 2 (101,0mg), duoc tdng hop theo phwong phap duge md ta trong
W02002/030891, va O-(7-azabenzotriazol-1-yl1)-N,N,N',N'-
tetrametyluroniumhexaflophosphat (270,7mg) duoc bd sung vao huyén phu nay,
va hdn hop phan tmg nay duoc khudy trong 20 git. Hon hop phan ting dugc bb
sung nuée, hdn hop phan tmg duge chiét biang clorofom, va sau d6 1ép hitu co
dugce 1am kho trén natri sulfat khan, sau d6 lam bay hoi dung méi. Phén cin thu
duoc dugc tinh ché bing phuong phap sic ky cot silicagel (rira giai: etyl axetat-
metanol; gradien: 100:0-92:8) dé thu duoc hop chét 3 (88,1 mg) & dang chét rin
mau vang. MS (APCI) 544 [M+H]"

(2) Hop chét 3 (80,0mg) duoc hoa tan trong clorofom (1mL). Axit trifloaxetic (1
mL) dugc bd sung vao dung dich ndy, va hon hop phan tng ndy dugc khudy
trong 1,5 gid & nhiét d6 phong. Hon hop phan tng dugce bd sung metanol (2mL),
va hdn hop phan tmg nay duoc xir ly bang cdt nhya trao dbi cation manh
(Waters, PoraPak Rxn Cx, rtra giai: 1 mol/L. amoniac trong dung dich metanol),
sau d6 lam bay hoi dung mdi trong chét rira giai. Phén cin thu dugc dugc hoa
tan trong clorofom (1,5mL), va tiép theo axit axetic (10uL), 35% formalin
(60uL), natri triaxetoxybohydrua (95,5mg) duoc bd sung vao hdn hop phan tng
ndy, va hdn hop phan tng dugc khudy trong 23 gio & nhiét d6 phong. Hon hop
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phan tmg duge bd sung dung dich nuéc chira natri bicacbonat bdo hoa, va hén
hop phén Gng nay dugc khudy trong 5 phut. Hon hop dugc chiét bang clorofom,
va 16p hitu co dugce lam kho trén natri sulfat khan, va sau d6 dung méi duoc lam
bay hoi. Phan cin thu duge duge tinh ché phwong phap séc ky cot NH-silicagel
(rira gii: etyl axetat-metanol; gradien: 100:0-90:10). Phéan doan thu dugc dugc
¢d dic trong didu kién &p suét giam, va phan cin dugc hoa tan trong dung méi
hdn hop ciia etyl axetat va dietylete, va sau d6 dung méi ndy dugc phan Gmg véi
4 mol/L dung dich chtra HCI trong etyl axetat, va phan nbi 1én dugc loai bd bing
cach ly tdm. Phan két tia duoc tao huyén pht va duoc rira trong dietyl ete, va
phdn ndi 1én dugc loai bé bing cach ly tim dé thu dwoc 3-[4-[[trans-4-
dimetylamino-4-(hydroxymetyl) xyclohexyl]carbamoylmetyl]piperazin-1-yl]-5-
(4-flophenyl)-1,2,4-triazin (30,4mg, bt mau vang nhat) & dang dihydroclorua.
MS(APCI) 472 [M+H]"

Vi du 123
Cong thuc 52
ik
CH
N i 8 CH33 N
I )N\ HoN “CHj3 | N )Ol\ CHs
NN 0 20 NN 0 N o)VCﬁ:'3
F 1 k/N\)J\ONa F k/N\)J\N “CHs
0
- . NN o N o)%ﬁHS ,
. LN NHCH;
4 H o)
|N)N\ )
F K/N\)LN NHCHs k,N\)LN NHCH,
5 H o 6 H 8

(1) Hop chét 1 (76mg) va hop chat 2 (70mg) duoc tao huyén phi trong DMF
(2,5mL). Diisopropyletylamin (78uL) va O-(7-azabenzotriazol-1-yl)-N,N,N',N'-
tetrametyluroniumhexaflophosphat (86mg) dugc bd sung vao huyén phu nay, va

hén hop phan tng dugc khudy trong 1 gid & nhiét @6 phong. Hon hop phan ting
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duoc bd sung nude va dung dich nude chira kali hydroxit bio hoa, va sau d6 hén
hop phéan tmg dugc chiét bang clorofom. Lép hitu co duge 1am khd trén natri
sulfat khan, va sau d6 dung méi dugc lam bay hoi trong didu kién 4p sudt giam.
Phén cin thu duge duge tao huyén phu va dugc rira trong hexan, dugc loc, va
duge 1am kho dé thu duoc hop chéit 3 (125mg) & dang chét rdn mau vang.

MS (ESI) 558 [M+H]"

(2) Hop chét 3 (70mg) dugc hoa tan trong etanol (1 mL)-THF (1 mL). Dung
dich nudce chira 1 mol/L natri hydroxit (220uL) dugc bd sung vao dung dich nay,
va hdn hop phan tmg dwoc khudy trong 2 gio & nhiét d6 phong. Hon hop phan
tmg nay dugc c¢b dic trong didu kién 4p suat giam, va sau d6 phan cin dugc tao
huyén pht trong DMF (1 mL), dung dich chira 2mol/L metylamin trong THF
(110 L), diisopropyletylamin (38 pL), va O-(7-azabenzotriazol-1-yl)-
N,N,N',N'-tetrametyluroniumhexaflophosphat (63 mg) dugc b6 sung vao huyén
phtl ndy, va hdn hop phéan tmg nay duoc khudy trong 17 gio & nhiét do phong.
Hon hop phan tng dugc bd sung nude va dung dich nudc chira kali cacbonat
bio hoa, va sau d6 hdn hop phan tng dugc chiét bing clorofom. Ldp hitu co
duoc lam khé trén natri sulfat khan, va sau d6 dung moéi duge lam bay hoi trong
diéu kién 4p sudt giam. Phan c3n thu dugc duoc tinh ché bang phuong phép sic
ky cot silicagel (rira gidi: hexan-etyl axetat; gradien: 20:80-0:100) dé thu duoc
hop chit 4 (35mg) & dang chit rin mau vang.

MS (ESI) 558 [M+H]"

(3) Hop chit 4 (545mg) dugc hoa tan trong clorofom (1mL). Axit trifloaxetic
(700puL) dugc bd sung vao dung dich ndy, va hdn hop phan tng nay duge khudy
trong 3 gid & nhiét d6 phong. Hon hop phan tng nay duoc pha lodng bing
metanol, va sau d6 dugc xur ly béng nhwa trao ddi cation manh duogc bao goi
(PoraPak Rxn Cx, rira giai: dung dich chira 1 mol/L NH; trong metanol), va chét
rira gial dugc co dic trong didu kién 4p sudt giam dé thu dugc hop chét 5
(23mg) & dang chit rdn mau vang.

MS (ESI) 458 [M+H]"

(4) Hop chit 5 (19mg) duoc hoa tan trong clorofom (1mL). 37% Formalin
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(100uL), axit axetic (2,5uL), va natri triaxetoxybohydrua (27mg) duoc b sung
vao dung dich nay, va hdn hop phan tmg duge khudy trong 2 gio & nhiét do
phong. Hon hop phan tmg duoc bd sung nudc va dung dich nudc chira natri
bicacbonat bdo hoa, va sau d6 hdn hop phan tmg dugc chiét bang etyl axetat.
Lép hitu co dugce lam kho trén natri sulfat khan, va sau d6 dung méi duoc lam
bay hoi trong didu kién ap sudt giam. Phan cin thu duoc dugce tao huyén phu va
duoc rira trong hdn hop dung mdi clia etyl axetat/hexan, duge loc, va duge 1am
khé d&  thu  dugc  5-(4-flophenyl)-3-[4-[[(2R,4S)-1-metyl-2-(N-
metylcarbamoyl)piperidin-4-yl]carbamoylmetyl]piperazin-1-yl]-1,2,4-triazin (14
mg) & dang chat rén mau vang.

MS (ESI) 471 [M+H]

Vidu 124
Cong thuc 53
Pd/C I
O/[ N/J\N() CH ’ /OXN/)\N/\ CH
N O 3 N. _O 3
HsC 1 Y CHs HsC ~-CH
CHg \g/ CHs
N i N
B N
TFA B ~ocH, | L
— - NN N m \j\
HaC™ 5 (NH H,C® A OC,Hs
GHs
2HCI Ne
: SA
| )N\ HoN® 6 | /Nk N
— NNy o ——— NN o O’N‘CH3
HsC' ; K/N\)LOH HaC™ , I\/N\/U\H\“‘

(1) Dung dich chira hop chit 1 (1200mg) trong metanol (40mL)-trietylamin (5
mL) duoc bd sung 10% paladi trén cacbon 4m (360mg), va hdn hop phéan tng
duge khudy trong diéu kién khi hydro trong 4,5 gid. Paladi trén cacbon dugc
loai bd b'fmg cach loc, va sau do duogc rira béng metanol. Dich loc dugce c6 dac
trong diéu kién 4p sult giam dé thu dugc hop chit 2 (960mg) & dang chat nhot

mau vang chira hdn hop cis:trans = 7:3.
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MS (ESI) 362 [M+H]*
(2) Dung dich chira hop chit 2 (960mg) trong DMF (9 mL) dugc bd sung axit
trifloaxetic (9mL). HOn hop phan tng ndy duoc khudy trong 2,5 gio & nhiét do
phong, va sau dé duogc khudy thém 2 ngay & 50°C. Hon hop phan tmg duoc [am
mét xubng nhiét d6 phong, va dung mdi dugc 1am bay hoi trong diu kién ap
sudt giam. Dung dich nuéc chira kali cacbonat dugc bd sung trong didu kién lam
mét bing d4, va hdn hop phan tmg duoc chiét hai lan béang clorofom. Lép hitu
co thu dugc duge lam kho trén kali cacbonat, va dung moi dugc c6 dic trong
didu kién 4p sudt giam dé thu duoc hop chit 3 (750mg) & dang chét nhét mau
vang chtra hon hop cis:trans = 1:9.
MS (ESI) 262 [M+H]*
(3) Hop chét 3 (690mg) dugc hoa tan trong axetonitril (30mL). Brometyl axetat
(354uL) va natri cacbonat (564mg) dugc bd sung vao dung dich niy, va hdon hop
phan tmg nay duoc khudy trong18 gid & nhiét ¢ phong. Hon hop phan tng nay
duoc pha losing bing etyl axetat, dwoc rira bang nudc va nude mubi, va dugc
lam khd trén natri sulfat khan. Dung méi dugc 1am bay hoi trong didu kién ap
sudt giam, va phan cin thu duge dugc tinh ché phuong phép séc ky cot NH-
silicagel (rtra giai: hexan-etyl axetat; gradien: 80:20-60:40), va sau d6 dugc tach
biang HPLC (Chiralpak IA, hexan/2-propanol/dietylamin = 80/20/0,1, tbe do
chay: 20 mL/phat) dé thu dugc hop chét 4 (470mg) & dang chét nhét méau nau.
MS (ESI) 348 [M+H]*
(4) Hop chét 4 (470mg) dwoc hoa tan trong etanol (8mL)-THF (8mL). Dung
dich nuéc chtra 1 mol/L natri hydroxit (2,7mL) dugc bd sung vao dung dich nay,
va hdn hop phan tmg dugc khudy trong 2 gio & nhiét d6 phong. Hon hop phan
ung nay duoc co ddc, va phﬁn can thu dugc dugc hoa tan trong nudc, va sau do
1 mol/L axit clohydric (2,7mL) dugc bd sung vao dung dich ndy dé didu chinh
d6 pH cta dung dich dén 4. Dung méi duoc 1am bay hoi, phan cin thu duoc
duoc tao huyén phu va dugc rira trong nudce, dugce loc, va duge 1lam kho dé thu
duoc hop chét 5 (135mg) & dang chét rin mau vang nhat.
MS (ESI) 320 [M+H]*
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(5) Hop chit 5 (133mg) va hop chét 6 (180mg) dugc tao huyén pht trong DMF
(4mL). Diisopropyletylamin (296uL) va O-(7-azabenzotriazol-1-yl)-N,N,N',N'-
tetrametyluroniumhexaflophosphat (316mg) dugc bd sung vao huyén phu nay,
va hdn hop phéan tmg nay duoc khudy trong 3,5 gio & nhiét &6 phong. Hon hop
phan tmg duge bd sung dung dich nuéc chira kali cacbonat, dung dich dugc
chiét hai 14n bang clorofom, va 16p hitu co thu duge duge lam kho trén natri
sulfat khan. Dung méi dugc lam bay hoi trong diéu kién 4p sudt giam, va phan
can thu duoc duge tinh ché phuong phép sic ky cot NH-silicagel (rira giai: etyl
axetat-metanol; gradien: 100:0-95:5), va sau d6 dugc tach bang HPLC
(Chiralpak IA, etanol/THF/dietylamin = 95/5/0,5, tdc d6 chay: 20 mL/phiit) dé
thu dugc 3-[4-[[trans-4-(dimetylamino)xyclohexyl]carbamoylmetyl]piperazin-1-
yl]-5-(trans-4-metylxyclohexyl)-1,2,4-triazin (65mg) & dang chét rén mau vang

nhat.
MS (ESI) 444 [M+H]*
Vidu 125
Cong thuc 54
N, N,
o R0 "
NN 0 /Q\l 0 % N)\N’\ 0 OH
F©£ O, » Q3,
1
2

Dung dich chtra hop chat 1 (5,3g) trong clorofom (22mL) dugc bd sung
axit trifloaxetic (11mL), va hdn hop phan tmg nay dugc khudy trong 2,1 gid &
nhiét d6 phong. Hon hop phan ting ndy duge cb dic trong didu kién 4p suét giam,
va dung dich nudc chira natri bicacbonat bdo hoa va dung dich nudc chira 2
mol/L natri hydroxit duoc bd sung vao, va hdn hop phan tng dugc chiét 4 lan
bing clorofom. Lép hitu co thu dugc duge rira bing nude mubi, va sau d6 duoc
1am kho trén natri sulfat khan, va dung mdi dugc 1am bay hoi trong diéu kién ép
sudt giam. Phan cin thu dugc duoc tinh ché phuong phép sic ky cot NH-
silicagel (rtra giai: clorofom-metanol; gradien: 100:0-95:5) dé thu duoc 5-(4-
flophenyl)-3-[4-[(piperidin-4-yl)carbamoylmetyl]piperazin-1-yl]-1,2,4-triazin
(3,2 g) & dang chit rin mau vang.
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MS (APCI) 400[M +H] "
Vi du 126-130

Hop chét ban dau tuong tng dwoc xir ly theo phuong phdp tuong tu

phuong phap dugc mo ta trong vi du 125 néu trén dé thu duoc hop chét dugc md

ta trong bang 13 dudi day.
Cong thtrc 55

Ms Muoi

127 .

sy
126 D/ N
N

cl H

o)\
128 /©/ \N/e‘NH
F H
N
129 \Nv(/“”

F

130 @/ \N/C/NH
F H

416/418 [M+H]+ APCI 3HCI

4421444 [M+H]+ APCI 3HCI

442 [M+H]+ APCI

386 [M+H}+ APCI

372 [M+H}+ APCI
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Vidu 131
Cong thuc 56
’NiNk CH3
NNy 0 Q 0 01912'3 /@Ji 0
ol N y k/N\)LN*
1 H ¢ H &
\N
HPLC | /Nk
—_— N" N 0 QH
Cl K/N N” Y
3 H F

(trong d6 hoa hoc 1ap thé dbi véi phan tir thé ctia nguyén tir cacbon dugc danh
diu “*” ¢4 nghia 1a cdu hinh trans, va khéng xac dinh r& céu hinh tuyét déi cia
chung.

Dung dich chira hop chét 1 (85mg) trong diclometan (1mL) dwoc bb sung
axit trifloaxetic (1mL), va hdn hop phan tmg ndy dwoc khudy trong 22 gio &
nhiét d6 phong. Hon hgp phan tmg ndy duoc pha lodng bang metanol, dung dich
duoc xir Iy bang nhua trao dbi cation manh dugc bao géi (PoraPak Rxn Cx, ria
giai: dung dich chira 1 mol/L NHj trong metanol), va chét rira giai dugc cd dac
trong diéu kién 4p sudt giam dé thu duoc hop chit raxemic 2 (57mg) & dang chét
rdn mau vang.

MS (APCI) 434/436 [M+H]*

Pdng phan quang hoc cta hop chét raxemic 2 (45mg) dugc tich bing
HPLC tuén hoan (Chiralpak IA (30x250), etanol/THF/dietylamin = 90/10/0,1,
tdc do chay: 20 mL/phiit), va phan doan chira timg déng phan dugc cd dic trong
didu kién 4p sudt giam dé thu duoc 5-(4-clophenyl)-3-[4-[(trans-3-flopiperidin-
4-yl)carbamoylmetyl]piperazin-1-yl]-1,2,4-triazin (21mg) & dang chét rdn mau
vang.

Vidu 131a
Thoi gian luu: 7,21 phut (Chiralpak IA-3 (4,6 x 150), etanol/THF/dietylamin =
90/10/0,1, téc do chay 0,5 mL/phut)
P tinh khiét quang hoc 100% luong du chit déng phan dbi anh
MS (APCI) 434/436 [M+H] "
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Vi du 131b (ddng phan dbi anh cua vi du 131a)
Thoi gian luu: 10,12 phit
Vidu 132-134

Hop chét ban dau tuong tng duoc xir ly theo phuong phép twong ty nhu
dwoc md ta trong vi du 131 néu trén dé thu dugc hop chét dugc md ta trong
bang 14 dudi ddy. Tuy nhién, hoa hoc lap thé dbi v6i phan tir thé cia nguyén tir
cacbon c6 danh diu “*” 1a cdu hinh trans hodc cis, va khong xac dinh cdu hinh

tuyét dbi cua ching.

Cong thuc 57
N
B
1 b/
RN N/\ 0
L,
Béang 14
Vi du R’ R? Ms Musi Thoigianluu  Céac diéu kién
' (phut) HPLC
“NH Chiralpak TA-3
132a * 446/448 [M+HJ+ 8.69 p
SNV Y, APC > THF/etanol/
“ H Och, metanol/
i dietylamin
1320 (Ddng phén d6i anh cua 132a) ' 10,41 = 5/47,5/47,5/0,1,

tbc d6 chay 0,5 mL/phut

NH
133a /©/ \N\'_O 432/434 [M+H]+ 15,17 Chiralpak IA-3
Cl H 5; APCI 2-propanol/THF/

dietylamin
=90/10/0,1

133  (Ddng phan ddi anh ctia 133a) 944 4. 4o chay 0.5 mLipht

NH
134a /O/ \N'Q 418 [M+H]+ 2HCI 9,31 Chiralpak IA-3
F H
F

= APCI hexan/etanol/
THF/dietylamin
=70/20/10/0,1

1340 (Ddng phén ddi anh cta 134a) 10,79 ¢ 4o chay 0.5 mL/phit

-74-



27498

Vidu 135
Cong thurc 58
HO,C OH

°N &M Ny
NN i A JK,OH
NH —
oMo oot tas ok

Hop chét 1 (107mg) m ta trong vi du 125 va hgp chét 2 (42mg) dugc hoa

OII

tan trong DMF (3mL). Diisopropyletylamin (94uL), 1-hydroxybenzotriazol
(54mg) va 1-(3-dimetylaminopropyl)-3-etylcarbodiimit hydroclorua (77mg)
duoc bd sung vao dung dich nay, va hdn hgp phan tng ndy duge khudy trong 18
gid & nhiét d6 phong. Hon hop phan tmg nay dugc pha lodng bing dung dich
nuée chira natri bicacbonat bdo hoa, va dugc chiét hai 14n bang etyl axetat. L6p
hitu co duge rira bang nudec mudi, va dugc lam kho trén magie sulfat khan.
Dung mdi dugc lam bay hoi trong diéu kién ap sudt giam, va phén cin thu dugc
dugce tinh ché bing phuong phép sic ky cot silicagel (rira gidi: clorofom-
metanol; gradien: 100:0-95:5), dugc xur ly bing dung dich chira 4 mol/L HCI
trong etyl axetat. Két tha dugc loc, va dugc lam khé d& thu duoc 5-(4-
flophenyl)-3-[4-[[1-((R)-2-hydroxybutanoy!)piperidin-4-
yl]carbamoylmetyl]piperazin-1-yl]-1,2,4-triazin 2 hydroclorua (53mg) & dang
bot mau vang cam.
MS (APCI) 486 [M+H]™"
Vi duy 136-145

Hop chét ban dau tuong tmg duge xtr ly theo phwong phap twong tu nhu
phuong phép md ta trong vi du 135 néu trén dé thu duoc hop chét dugc md ta
trong bang 15 dudi day.
Cong thue 59

Ns‘
x

N
R1
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Vidy R R? Ms Mubi
OH
136 /I::T cH, 486 [M+H}+ APCI  2HC
F N Hs
H
137 /1:::T 484 [M+H+ APCI  2HCI
F \N
H
o]
138 /[::]// N 470 [M+H]+ APCI
F \N/C/
H
(o]
OH
139 /I::T 486 [M+H}+ APCI  2HC
E ~N C2Hs
H
O
140 /[::I/ ~x N:ﬁ}_ 470 [M+HJ+ APCI  2HCI
F H OH
(0]
141 /©/ N/LJKOH 456 [M+H]+ APCI
F \N/C/
H
(o]
142 /j:::T/ N N“f;h 472 [M+H}+ APCI  2HCI
F H HO Catte
(0]
143 /[::f/ ~ ”*41_ 472 [M+H}+ APCI  2HC
F H s CaHs
o]
CF.
144 ,I:::r/ /[:P’ﬂ\“’ ) 482 [M+HJ+ APCI
F \N
H
(o]
145 Jg ~ N‘g‘ 458 [M+HJ+ APCI  2HCI
F H CHy
HO
Vidu 146
Cong thuac 60
N._CHO
Moy ﬁ;;jT/ Ney
Z 2
NAN 0 OH NAN/\ 0 O I
—_—

27498

-76-



27498

Dung dich chua hop chét thu dugc trong vi du 125 (hop chét 1, 151mg)
trong clorofom (5SmL) dugc bd sung hop chét 2 (61mg), axit axetic (22uL), va
natri triaxetoxybohydrua (160mg), hdn hgp phén tmg nay dugc khudy trong 14
gid & nhiét d6 phong. Hon hop phén tmg ndy dugc pha lodng bing dung dich
nude chira natri bicacbonat bdo hoa, va sau d6 dugc chiét hai 1an bang clorofom.
Lép hitu co thu duge duge rira bﬁng nuée mudi, va sau d6 duoc lam kho trén
natri sulfat, sau d6 lam bay hoi dung moi. Phén c3n thu duoc duge hoa tan trong
etyl axetat, dung dich duogc dé yén trong 2 ngay dé thu duoc tinh thé, tinh thé
dugc loc, va dugc lam kho dé thu duoc 5-(4-flophenyl)-3-[4-[[1-(2-
pyridylmetyl)piperidin-4-yl]carbamoylmetyl]piperazin-1-yl]-1,2,4-triazin
(87mg) ¢ dang chét rin mau vang.

MS (APCI) 491 [M+H]*
Vidu 147

Hop chét ban du tuong tmg dugc xir ly theo phuong phdp twong ty nhur
phuong phap mo ta & vi du 146 néu trén d8 thu dugc hop chit duge mb ta trong
bang dudi day 16.

Cong thuc 61

R1NN/\0

Bang 16

Vidu R R? s Mubi

147 Q ,Q HN\< 494 [M+H}+ APCI  3HCI

CHs
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Vidu 148
Cong thirc 62

OHC CH3
Ney v T

SN o cH A N_o_cH,
NN
e vut J@i RPN e

Dung dich chtra hop chét 2 (398mg) trong clorofom (SmL) duoc b6 sung

hop chét thu dugce trong vi du 125 (hop chét 1, 1,0g) va natri triaxetoxybohydrua
(795mg) & diéu kién da lanh, va hdn hop phan tng nay dugc khudy trong 30
phut. Hon hop phan mg nay duoc pha lodng bang dung dich nudc chira natri
bicacbonat bdo hoa, va sau d6 dugc chiét 3 14n biang clorofom. Lép hitu co thu
duoc dugce lam kho trén natri sulfat khan, va dung méi dugce lam bay hoi trong
didu kién 4p suét giam. Phan c3n thu dwoc duoc tinh ché phuong phap sac ky
c6t NH-silicagel (rtra giai: hexan-etyl axetat; gradien: 30:70-0:100), va duoc lam
kho dé thu duoc 3-[4-[[1-[2-(tert-butyloxycarbonylamino)etyl]piperidin-4-
yl]carbamoylmetyl]piperazin-1-yl]-5-(4-flophenyl)-1,2,4-triazin (1,02g) & dang
chét rdn mau vang.

MS (APCI) 543 [M+H] "

Viduy 149

Cong thtic 63

N\\N
/©/[N*N/\ 0 N’\/N\n/OE(ZHs OJEN)\G\)OLNO/\/NHZ
2 H

— /©/[ O/\/er "CH,

Dung dich chita hop chét mé ta trong vi du 148 (hop chét 1, 200mg) trong
clorofom (2mL) dugc bd sung axit trifloaxetic (1mL) & didu kién da lanh, va
hdn hop phan tmg ndy dwoc khudy trong 30 phat & nhiét d6 phong. Hdn hop
phan tmg nay dugc pha lofing bing metanol, dung dich dugc xir Iy bang nhya

trao ddi cation manh dugc bao goéi (PoraPak Rxn Cx, rira giai: dung dich chira 1
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mol/L NHj; trong metanol), va chét rira giai duoc ¢ dic trong didu kién ap sudt
giam. Dung dich chtra phan cin thu duge trong clorofom (2mL) dugce bd sung
trietylamin (153uL) va metyl clorofomat (57uL) trong diéu kién khi argon va d4
lanh, va hdn hop phan tng nay dugc khudy trong 5 gir & nhiét d§ phong. Hon
hop phéan g nay dugc pha lodng bang dung dich nuéc chira natri bicacbonat
bdo hoa, va sau d6 dugc chiét 4 1an bing clorofom.

L6p hitu co thu duge duge lam kho trén natri sulfat khan, va dung mdi dugc lam
bay hoi trong diéu kién 4p suat giam. Phén cin thu duge duge tinh ché bing
phuong phép sic ky cot silicagel (rira gidi: clorofom-metanol; gradien: 100:0-
95:5) dé thu dugc 5-(4-flophenyl)-3-[4-[[1-[2-
(metoxycarbonylamino)etyl]piperidin-4-yl]carbamoylmetyl]piperazin-1-yl]-
1,2,4-triazin (126 mg) & dang chét rin mau vang.

MS (APCI) 501 [M+H]"

Vidu 150

Cong thure 64

N
A ~_RN_o s LN AANH,
J@ﬁ””ﬁ O T oes Oi”UjNO
2

. /©/[N N/\ /O/\/N 5<CHs

Dung dich chira hop chit mé ta trong vi du 148 (hop chét 1, 200mg) trong
clorofom (2mL) dugc bd sung axit trifloaxetic (ImL) & didu kién d4 lanh, va
hén hop phan tmg nay duoc khudy trong 30 phit & nhiét do phong. Hdn hop
phan tmg ndy duoc pha loing bing metanol, dung dich dugc xtr Iy béng nhya
trao d6i cation manh dugc bao goi (PoraPak Rxn Cx, rira gidi: dung dich chira 1
mol/L NHj; trong metanol), va chét rira giai duoc ¢b dic trong diéu kién ap sudt
giam. Dung dich chtra phan cin thu duoc trong clorofom (2mL) duoc b6 sung
trietylamin (153 pL) va mesyl clorua (57puL) trong diéu kién khi argon va da
lanh, va hdn hop phan Gmg nay dugc khudy trong 5 gid & nhiét do phong. Hon
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hop phéan tng nay dugc pha lodng bing dung dich nuéc chira natri bicacbonat
bdo hoa, va sau d6 duoc chiét 4 14n bang clorofom. Lép hitu co thu duge duge
lam kho trén natri sulfat khan, va dung méi dugc lam bay hoi trong diéu kién ap
sudt giam. Phan cin thu dugc dugc tinh ché bang phuong phap sic ky cot
silicagel (rira gii: clorofom-metanol; gradien: 100:0-95:5) dé thu dugc 5-(4-
flophenyl)-3-[4-[[1-[2-(metylsulfonylamino)etyl]piperidin-4-
yl]carbamoylmetyl]piperazin-1-yl]-1,2,4-triazin (85 mg) & dang chét rin mau
vang.

MS (APCI) 521 [M+H]*

Vidu 151

Cong thuc 65

H
cl N
J@£ = D :

OO0, O OO O

Hop chit mo ta trong vi du 125 (hop chét 1, 300mg) va hop chéit 2 (151mg)
dugc tao huyén phi trong DMF (6mL).
Diisopropyletylamin (392uL) dugc bd sung vao huyén phi nay, va hdn hop
phan @ng nay dugc khudy trong 13,5 gid & nhiét d6 phong. Hon hop phan tmg
ndy dugc pha lodng bing dung dich nudc chira natri bicacbonat bdo hoa, va
duoc chiét 3 1an béng clorofom. Lép hitu co dugc 1am khd, va dung mdi duoc
lam bay hoi trong diéu kién 4p suét giam. Phan cin thu duoc dugc tinh ché bang
phuong phap sic ky cot silicagel (rira gidi: clorofom-metanol-10% conc.
amoniac nudc = 90:9:1), va phan cin két tinh thu duoc dugc tao két tha tir dung
dich hdn hop chira etanol-etyl axetat, tinh thé duoc loc, va duge 1am kho dé thu
duogc 3-[4-[[1-[(4,5-dihydro-1H-imidazol-2-yl)metyl]piperidin-4-
yl]carbamoylmetyl|piperazin-1-yl]-5-(4-flophenyl)-1,2,4-triazin (91mg) & dang
chét rin mau vang.

MS (APCI) 482 [M+H]*
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Vidu 152-156
Hop chét ban dau twong tmg duoc xtr 1y theo phwong phép tuong tu nhu
phuong phap dugc md ta trong vi du 151 néu trén dé thu duoc hop chit duoc mod
ta trong bang 17 dudi day.
Cong thuc 66
&
~

RN N/ﬁ

Bang 17

Vidy Rf Ms Mubi

R1
0
N
152 /O/ ~ /O/\EJ 481 [M+H}+ APC
# N

CH,
N o
158 | A \N/O HNJN 494 [M+H}+ APCI 3HCI
F Z H
CHs
154 N HN~ 510/512 [M+HJ+ APCI  2HCI

O/\{NHQ
~N G 457 [M+H}+ APCI

H

156

N
N
155 /O/ \N/Q /\£~N\> 495 [M+H}+ APCI
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Vidu 157a, Vidu 157b
Cong thic 67

i iNk ) | ;‘\ /\ o Phén doan
P N™ N O HPLC
NNy 0 ——— . N .

H

N >
] N
>(©[N/)\N o N | NN o 9
F N *
A K/ \)LN/erOH F k/N\/lLN H
H F OH

Hop chit 1 (297mg) va hop chét 2 (180mg) dugc tao huyén phu trong
DMF (8mL). Diisopropyletylamin (265uL) vad O-(7-azabenzotriazol-1-yl)-
N,N,N',N'-tetrametyluroniumhexaflophosphat (347mg) dugc bd sung vao huyén
phtl nay, va hdn hop phan tng nay duoc khudy trong 30 phit & nhiét do phong.
Hdn hop phan tmg dugc bd sung nude va dung dich nude chira natri bicacbonat
bdo hoa, va sau d6 hdn hop phan tmg dugc chiét bang clorofom. Lép hitu co
dugc lam kho trén natri sulfat khan, va sau d6 dung moi dugc lam bay hoi trong
diéu kién ap suét giam. Phén cin thu duge duge tao huyén phu va dugc rira
trong hdn hop dung maéi cua etyl axetat/hexan, dugc loc, va duoc 1am kho. Phan
can thu duoc duge tach bang HPLC tudn hoan (Chiralpak IF (30 x 250), 2-
propanol/THF/dietylamin = 75/25/0,1, tbc d6 chay: 20 mL/phit), va sau d6 phan
doan thu dugce dugce ¢b dic trong didu kién 4p sut giam dé thu duoc 3-[4-[[(7-
ex0-9-endo)-9-hydroxy-3-oxabixyclo[3.3.1]nonan-7-
yl]carbamoylmetyl]piperazin-1-yl]-5-(4-triflometylphenyl)-1,2,4-triazin (Vi du
157a, chit rin mau vang, 83mg), va 3-[4-[[(7-ex0-9-ex0)-9-hydroxy-3-
oxabixyclo[3.3.1]nonan-7-yl]carbamoylmetyl]piperazin-1-yl]-5-(4-
triflometylphenyl)-1,2,4-triazin
(Vi du 157b, chit rin mau vang, 82mg).
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Vidu 157a
Thoi gian luu: 5,41 phit (Chiralpak IF-3 (4,6 x 150), 2-
propanol/THF/dietylamin = 75/25/0,1, tbc dd chay 0,5 mL/phtt)
MS (ESI) 507 [M+H]"
Vidu 157b
Thoi gian luu: 8,48 phut (Chiralpak IF-3 (4,6 x 150), 2-
propanol/THF/dietylamin = 75/25/0,1, tbc do chay 0,5 mL/phtt)
MS (APCI) 507 [M+H]*
Vidu 158

Hop chét ban déu twong tmg dugc xr 1y theo phuong phép tuong ty nhu
phuong phap duge mo ta trong vi du 157 néu trén dé thu duoc hop chit duoc mé
ta trong bang 18 dudi day.
Cong thirc 68
&
R

Bang 18

Thoi gian luu Céc diéu kién

Vid 1 2 ‘
Y R R Ms (phit) HPLC

Chiralpak IA-3

0
457 [M+HJ+
1582 D/ \N&on PRl 6,16 hexan/2-propanol/
F

H THF/dietylamin
158b (Dang Cis cua 158a) 7,28 = 40/30/30/0,1
toc d6 chay 0,5 mL/phut
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Vi dy 159a, Vi du 159b
Cong thirc 69

Hop chét 1 (250mg) va hop chit 2 (144mg) dugc hoa tan trong DMF
(7,5mL). O-(7-azabenzotriazol-1-y1)-N,N,N',N'-tetrametyluroniumhexaflo
phosphat (430 mg) duoc bb sung vao dung dich ndy, va hdn hgp phan tng dugc
khudy trong 2 gi¢r & nhiét 46 phong. Hon hop phén tmg nay duge cd dic, va sau
d6 phan dic dugc pha lodng bing nude, va dung dich nuéce chira kali cacbonat
bdo hoa dugc bd sung vao dung dich ndy, va hdn hop phan ing dugc chiét 3 1an
béng clorofom. Lép hitu co dugc 1am kho trén natri sulfat khan, va dung méi
duoc lam bay hoi trong diéu kién ap suét giam. Phén can thu dugc duge tinh ché
phwong phédp séc ky cot NH-silicagel (rira gidi: hexan-etyl axetat; gradien:
50:50-0:100) dé thu duoc raxemat cta  5-(4-flophenyl)-3-[4-[[(4-
metylmorpholyn-2-yl)metyl]carbamoylmetyl|piperazin-1-yl]-1,2,4-triazin (300
mg) & dang chit rén mau vang.

Sau d6, hai ddng phan c6 ciu hinh khong gian khac nhau & nguyén tir
cacbon duoc gin “*” trong cong thirc raxemat néu trén duge tach béng HPLC
tuan hoan (Chiralpak IA (30x250), etanol/dietylamin = 100/0,1, tdc d6 chay: 20
mL/phut). Phan doan thu dugc chira ting chit ddng phén dugc cb dic trong diéu
kién 4p suét giam, va phan dic duoc xir ly bing dung dich chira 4 mol/L HCI
trong etyl axetat, sau d6 bang ly tim dé loai bo chét ndi phia trén. Két tia
dugc tao huyén phu, dugc rira trong dietyl ete, va phan nbi 1én duoc loai bd
bing céach ly tdm, va duogc lam kho dé thu dugc hai chét ddng phan 14p thé cua
5-(4-flophenyl)-3-[4-[[(4-metylmorpholyn-2-
yl)metyl]carbamoylmetyl]piperazin-1-yl]-1,2,4-triazin & dang mudi 2HCI (vi du
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159a, bt mau vang nhat, 150mg va vi du 159b, bot mau vang nhat, 134mg).
Vidu 159a
Thoi gian lvu: 10,60 phuat (Chiralpak IA-3 (4,6 x 150), etanol/dietylamin =
100/0,1, tbc do chay 0,5 mL/pht)
Do tinh khiét quang hoc >99,8% luong dur chét ddng phan dbi anh
Céu hinh tuyét d6i R
MS (APCI) 430 [M+H] ™"
Vidu 159
Thoi gian Ivu: 12,63 phut (Chiralpak IA-3 (4,6 x 150), etanol/dietylamin =
100/0,1, tbc dd chay 0,5 mL/pht)
Do tinh khiét quang hoc: 97,2 % lugng du chét ddng phan dbi anh.
CAu hinh tuyét dbi S
MS (APCI) 430 [M+H] "
Vidu 160-168

Hop chit ban dau twong ung dwoc xir ly theo phwong phap twong tu
phuong phép dugc dé cap & 159 dé thu dugc hop chit dugc mé ta trong bang 19
va 20 dudi day. Tuy nhién, héa hoc lap thé dbi voi phan tir thé ctia nguyén tir
cacbon dugc danh déu “*” khong x4c dinh cu hinh tuyét déi ctia ching.
Cong thac 70
s
R
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Bang 19
. . .. Thoi gian Ivu Céc diéu kién
Vidu r? 2 M e <
‘ R ® Mudi — (pht) HPLC
1603 O/ ,O, CH, 442 [M+H]+ 2HCI 15,14  Chiralpak IC-3
2-propanol/
CH, . i
axetonitril/
. . dietylamin=50/50/0,5
160b  (Dong phén doi anh clia 160a) 11,49 6¢ 46 chay 0,5 mL/phit
O e
1612 D/ N / 2%*35 [M+H]+ 10,11 Chiralpak IA-3
Cl H 54 metanol/THF/
dietylamin=90/10/0,1
. ) tbc d6 chay 0,5 mL/phut
161b  (DOng phan doi anh cta 161a) 11,31
o)
D Q 453 [M+H+ 10,24  Chiralpak IC-3
FaC # OH APCI metanol/THF/
dietylamin=95/5/0,1
tbc do chay 0,5 mL/phut
453 [M+H}+ 11,70 chiralpak IC-3
D/ ,’3 iy APCI methanol/ THF/
dietylamin=95/5/0,1
tbc do chay 0,5 mL/phut
164a 0
LD 453 [MaH)+ 979 Chiralpak IC-3
o o APCI methanol/THF/
dietylamin=95/5/0,1
tdc d6 chay 0,5 mL/phut
1646 (Ddng phan ddi anh clia 164a) 12,25

Cong thirc 71

R1
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Bang 20
Vidu Rt R2 Ms Mud; 1Dl glan luu Céc dicu kign
(phut) HPLC
Chiralpak IA-3
g * : 477 [M+H}+
165a O/ \ﬁ’o‘sozcm Ap(;][ ! 7,61 metanol/THF/
F dietylamin= 95/5/0,1
tbc d6 chay 0,5 mL/phut
165b  (DOng phan dbi anh ciia 165a) 9,63
(6] Chiralpak IC-3
oy A e 6
Cl H On dietylamin= 90/10/0,1
tdc @ chay 0,5 mL/phut
166b  (Ddng phan d6i anh cua 166a) 8,98
L 3 .
167a /@ ¢ *NJKCH 456 [M+H)+ 4,82 Chiralcel 0J-3
F H H 3 APCI metanol/dietylamin/
=100/0,1
. ) tbc d6 chay 0,5 mL/phut
167b  (Ddng phan dbi anh ctia 167a) 5,98
N .
168a O/ < /O:r\? 437 [M+H}+ 9,74 Chiralpak IC-3
F N APCI metanol/THF/
H
dietylamin= 85/15/0,1
tdc dd chay 0,5 mL/phut
168b (Déng phéan d6i anh cta 168a) 11,0
0 hiralpak IC-3
169a J::j/ ~ 413 [M+H]+ 11, ChiralpakIC-
HsC ﬁ . ESI >*  metanol/axetonitril/
OH _ dietylamin= 80/20/0,1
tbc do chay 0,5 mL/phut
16eb  (Pdng phan d6i anh ciia 169a) 13,3
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Vi du tham khao 170
Cong thirc 72

/7~ \ N
N HN_N < > FcH, AN

| o
3

LUN
’ L,

Hop chat 1 (2g) va hop chit 2 (11,6g) duogc tao huyén phu trong N-

CHj

7 N
Z

metylpyrolidon (3,5mL), va huyén phti dugc khudy trong 1,5 gi & 235°C trong
thiét bi phan tng vi séng (Initiator, Biotage). Hon hop phan tmg duogc lam mat
xubng nhiét d6 phong, dwoc pha loding bing etyl axetat, va sau d6 dung dich
duoc rira bang nude va nude mudi, va duoc 1am khd. Dung méi dugc lam bay
hoi trong diéu kién 4p sudt giam, va phan cin thu dugc dugc tinh ché bang
phuong phap sic ky cot silicagel (rira giai: hexan-etyl axetat; gradien: 80:20-
65:35). Phan can két tinh thu dugce dugc tao huyén phi va duoc rira trong dung
mdi hon hop clia etyl axetat-hexan (1:5), duge loc, va duoc lam khd dé thu duoc
3-[4-(4-flophenyl) piperazin-1-yl]-5-(o-tolyl)-1,2,4-triazin (2,6g) & dang chét rin
mau vang.
MS (APCI) 350 [M+H]"
Vi du tham khao 171-173

Hop chit ban dau tuwong tGng duoc xir ly theo phuong phap tuong tu
phuong phap duoc d& cap & 170 dé thu duoc hop chat duge mé ta trong bang 21
dudi day.
Bang 21
Cong thuac 73

N\\N
L

R °N” "R?
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Vidu |R R? MS[M+H]*
<
N N
171 372 (BSI
i (ESI)
N
CHj NN
172 289 (ESI)
H,C \
N
173 X O 263 (ESI)
o)
\_s
Vi du tham khao 174
Cong thuc 74
HN N~ N
\ .
CHs VN — CHs VN
NES 2 CHs SN
N“~SO,CH, - N r\(j
1 3

N N

Dung dich chira hop chit 1 (142mg) trong THF khan (2mL) duoc b sung

hop chét 2 (100mg), va hdn hop phan tmg nay duoc khudy trong 6,5 gid & nhiét

d6 phong trong diéu kién khi argon. Hon hop phan tng ndy duoc pha lodng

bang etyl axetat, va sau d6 dung dich dugc rira bang nudc va nudc mudi, va

duoc 1am khé. Dung méi duge 1am bay hoi trong diéu kién ap sudt giam, va

phan c3n thu duoc duogc tinh ché phuong phap sic ky cot NH-silicagel (rira giai:

hexan-etyl axetat; gradien: 30:70-0:100) d& thu dugc 3-[4-(2-metyl-4-pyridyl)

piperazin-1-yl]-5-(o-tolyl)-1,2,4-triazin (76 mg) & dang chét rin mau vang.

MS (APCI) 347 [M-+H]*
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Vi du 175-208

Hop chét ban dau tuong tng dugc xir ly theo phuong phép tuong tu
phuong phap dugc mo ta trong vi du 174 dé thu duoc hop chét duge mo ta trong
bang 22-25 dudi day.

Cong thac 75
EN\\N
/)\
R N~ "R?
Bang 22
Vi du Rl R? Ms Mubi
CH3 \N/\
175 ©/ K/N\H/CHs 298 [M+H]+ APCI
o}
CHy N
@
176 \[\ 336 [M+H]+ APCI
N/
tH,
CH; \N/YO
177 ©/ PPN 361 [M+HJ+ APCI
L)
Hy
\N/ﬁ
178 /©/ K/N\Q 360/362 [M+H[+ APCI
Cl
N O CH,
179
/©/ N)LNACHS 359 [M+HJ+ APCI
F H H
N 0 CH,
180 /©/ hll/u\m)\ms 373 [M+HJ+ ESI HCl
F CH,
~N
L -
181 AN N ScH, 423 [M+H]+ APCI
FsC &, H
CH
182 355 [M+H]+ APCI 2HCI

/
<
@
<,
Iz
O
0.9 F
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Cong thuc 76
EN\\N
~
R™ °N” "R?
Bang 23
Vidu R’ R? Ms satMudi
183 (j N 313 [M+H}+ APCI
OH
CH3 \N
184 N N 346 [M+H]+ APCI
- (L
CH,
CH N
185 3 O\/\ CH, 326 [M+H} APCI
f _ N
CH,
CH,
CHs 3
186 \'E\; 285 [M+H}+ APCI
CHg \N \
Y
187 N 359 [M+H]+ APCI  2HC
3
oy R CH,
N
. 188 ©/ Q"O 334 [M+H]+ APCI
7/ \
=N
CHs ~
189 § "O\)OL 340 [M+H]+ APCI
L 1
CH,
~ Ny 0 cHy
190 | N AU 409 M+H]+ APCI
/ N CHs
FiC H
191 360 [MtH]+ APCI

Q

Céc chu tric 183-188, 191 chi cac vi du tham khao

-91-



Cong thiuc 77
7y
/
PN

Bang 24 (céc vi du tham khéo)

R2

27498

Vidu R R? Ms
a ~ /\/\
192 i N S0.0Hs 357 [M+H}+ APCI
N A CH4
N
193 H/\©\ 338 [M+H}+ APCI
CN
~, ,~_.0
194 L 7
(I)/ e, (L, 97 b Aol
9 !
195 H’\O», on 377 [M+HJ+ APCI
e
196 B N
P H N\gc*‘ls 362 [M+H]+ APCI
~ O.
197 "O‘ CHs 321 [M+H)+ APCI
~ N o]
198 P J 348 [M+H}+ APCI
N” “CH
H
N
199 o 362 [M+H}+ APCI
=0
NH
~
N
200 O\ D 374 [M+H}* APCI
9
201 388 [M+H}+ APCI
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Cong thac 78
N\\N
| //k
R" N~ "R?
Bang 25
Vidu R? R? Ms Mubi
~N
202 &/SO:CH: 383 [M+H}+ APCI
N
203 O\ 316 [M+HJ+ APCI  HCI
CN
204 392 [M+H} AP
O/\]rN"CH;, [M+H)+ cl
0
b
N
205 \"O \{:g CH, 362 [M+H}+ APCI
N
206 O/ O\ 275 [MsH[+ APCI
F OH
~N O CH
207 /[::]/’ L::l\ 1 ,L:8H3 374 [M+HJ+ APCI
F ﬁ (8] CHs
N o)
208 ) CH, 347 [M+H]+ APC

-n
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Vi du 209
Cong thue 79
HN O CHs,
Z N 3
/||\ mCPBA 2 H
S
S0 ’
CHs;
1
N

9
OO0 O,

CHs KN \/lN CH;
3

Dung dich chtra hop chét 1 (100mg) trong diclometan (4mL) dugc bd sung
dung dich nudc axit 25% m-cloperbenzoic (202mg), va hdn hop phan tng nay
duoc khudy trong 15,5 gid & nhiét d6 phong. Hon hop phan tung duge xu ly
bing dung dich nude chira natri thiosulfat, va sau d6 dugc chiét bing etyl axetat.
Lop hitu co duge rira bing dung dich nudc chira natri bicacbonat béo hoa, va
sau d6 duoc 1am kho trén natri sulfat khan, va dung méi dugc lam bay hoi trong
didu kién 4p sudt giam. Phén cin thu dugc dugc tao huyén pht trong axetonitril
(2mL), va hop chét 2 (106mg) va diisopropyletylamin (98uL) dugc bd sung vao
huyén phu nay. Hon hop phan tmg nay dugc khudy trong 30 phat & nhiét do
phong, va sau d6 dugc khudy thém 3 gi & 60°C trong didu kién khi argon. Hon
hop phan tmg dwoc lam mat xubng nhiét d6 phong, va sau d6 dugce pha loing
bing nudc, va duogc chiét hai 1an bang clorofom. Lép hitu co thu duge dugc 1am
khd trén natri sulfat khan, va dung moi dugc lam bay hoi trong diéu kién ap sut
giam. Phan cin thu dugc duge tinh ché phuong phép sic ky cot NH-silicagel
(rlra giai: hexan-etyl axetat; gradien: 90:10-60:40) dé thu duogc 5-(3-metyl-2-
naphthyl)-3-[4-(isopropylcarbamoylmetyl) piperazin-1-yl]-1,2,4-triazin (123

mg) & dang chét nh6t mau vang.
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MS (APCI) 405 [M+H]*
Vi du tham khéo 210
Cong thure 80

N@
N. I “NH
> O

OI /)N\H .CHj N)\N/\

N" s (N
1 1®
CH
CH
0 CH,
NCTNT L

(1) Hop chét 1 (1g) va hop chét 2 (3,4g) duoc tao huyén phu trong THF (30mL,
va huyén pht duoc khudy trong 1 ngay trong diéu kién khi argon két hop gia
nhiét ¢6 hdi luu. Hon hop phan tmg dugc lam mat xubng nhiét d6 phong, két tia
duoc loc, dugc rua béng etyl axetat, va dugc lam kho dé thu duoc hop chét 3
(1,3g) & dang chét rin khong mau.

MS (APCI) 258 [M+H]™"

(2) Hop chét 3 (100mg) va 1H-benzotriazol-1-
yloxytripyrolidinophosphonihexaflophosphat (217mg) dugc tao huyén pht trong
dioxan (4mL). Trietylamin (163uL) dugc bd sung vao huyén phu ndy, va hdn
hop phan g duoc khudy trong 2 gié & nhiét d6 phong trong diéu kién khi
argon. Hdn hop phan g duogc bd sung diclobis(triphenylphosphin) paladi
(14mg). Hop chét 4 (179mg) va natri cacbonat (206mg) dugc b sung vao hon
hop phan tng nay, va nuée (1mL) duoc bd sung thém vao, va hdn hop phan tng
duoc khudy trong 4 gid & 100°C. Hon hop phan ing dugc lam mét xubng nhiét
d6 phong, duoc pha lodng bang etyl axetat, va sau d6 dugc rira bang dung dich
nudc chira natri bicacbonat béo hoa va nude mudi, va duge 1am kho. Dung moi

duoc 1am bay hoi trong diéu kién 4p suét giam, va phén can thu duge dugc tinh
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ché bang phuong phap sic ky cot silicagel (rira gii: hexan-etyl axetat; gradien:
65:35-50:50) dé thu dugc 5-(2-xyano-5-pyridyl)-3-(4-phenylpiperazin-1-yl)-
1,2,4-triazin (22 mg) & dang chét rin mau vang.

MS (APCI) 344 [M+H]*

Vi du tham khao 211

Cong thuce 81

Dung dich hén hgp chira hgp chdt 1 (60mg), hop chit 2 (63mg), va
diclobis(triphenylphosphin) paladi (10mg) trong dioxan (2mL) dugc bb sung
dung dich nuéc chira 2 mol/L natri cacbonat (1,0mL). Hon hop phan tmg nay
dwoc khudy trong 15 phiit & 150°C trong thiét bi phan tmg vi séng (Initiator,
Biotage). HOon hop phéan tng dugc 1am mat xubng nhiét do phong, duoc pha
loding bing etyl axetat, va sau d6 dung dich dugc rira bing nudc va nudc mubi,
va dugce lam kh6. Dung méi dugc lam bay hoi trong diéu kién 4p suét giam, sau
d6 phan cin két tinh thu dugc dugc tao huyén phu va dugc rira trong dung méi
hdn hop chira hexan-etyl axetat (2:1), dugc loc, va dugc lam kho dé thu dugc 5-
(1-metyl-1H-indol-2-yl)-3-morpholino-1,2,4-triazin (50 mg) & dang chét rén
mau vang.

MS (APCI) 296 [M+H]™"
Vi du tham khao 212-213

Hop chét ban ddu tuong tng dugc xUr ly theo phuong phap tuong tu
phuong phép duogc d& cap & vi du 211 dé thu duge hop chét duge mo ta trong
bang 26 dudi day.

-96-



27498

Cong thuc 82

j§:
R N/)\Rz
Bang 26

Vi dy R' R? MS[M+H]*

O

l‘ N
212 O k/ 307 (APCI)

NZ \N/\
213 294 (APCI)
g @

Vidy214
Cong thuc 83
\\O\/COngH5

N HzN
N’)\N/\ 0 0 ,O_‘\‘\O\/00202H5
N\
N N \O\/COZH
—_—
LA Q
FsC

4
N

°N 0]
O/[N/)\N/\ ¢ Oyl
1
FC k,N\)LH CH,

5

(1) Hop chét 1 (400mg) duogc hoa tan trong DMF (10mL). Hop chét 2 (70mg),

diisopropyletylamin ~ (360uL) va  O-(7-azabenzotriazol-1-yl)-N,N,N',N'-

tetrametyluroniumhexaflophosphat (781mg) dugc bd sung vao dung dich nay,

va hdn hop phéan tng niy duoc khudy trong 1,5 gio & nhiét d6 phong. Hon hop

phan tmg dugc bd sung nude, va sau dé6 hdn hgp phan tmg duoc chiét bang
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clorofom. Lép hitu co dugc 1am kho trén natri sulfat khan, va sau d6 dung méi
duoc 1am bay hoi trong didu kién 4p suit giam. Phan cin thu dugc dugce tinh ché
phuong phap sic ky cot NH-silicagel (rira giai: hexan-etyl axetat; gradien:
50:50-0:100) dé thu dugc hop chit 3 (443 mg) & dang chit rin mau vang.

MS (APCI) 551 [M+H]"

(2) Hop chét 3 (430mg) dugc hoa tan trong etanol (8mL)-THF (2mL). Dung
dich nu6c chira 1 mol/L natri hydroxit (8mL) dwoc bd sung vao dung dich nay,
va hdn hop phan Gng nay dugc khudy trong 20 gid & nhiét d6 phong. Hon hop
phan tng nay duoc cb dic trong diéu kién &p sudt giam, va phan cin duogc hoa
tan trong nude. P pH ciia dung dich ndy duoc didu chinh dén pH 4-5 bang cach
bd sung dung dich nudc chtra 1 mol/L axit clohydric, va sau d6 hdn hop phan
g duoc chiét bing clorofom. Lép hitu co duoc 1am kho trén natri sulfat khan,
va sau d6 dung mdi duoc lam bay hoi trong diéu kién 4p sudt giam dé thu duoc
hop chéit 4 (349mg) & dang chit rén mau vang.

MS (APCI) 523 [M+H]"

(3) Hop chét 4 (100mg) dugc hoa tan trong DMF (1,9mL). Dung dich chira 1
mol/L dimetylamin trong THF (190uL), diisopropyletylamin (70uL) va O-(7-
azabenzotriazol-1-yl)-N,N,N',N'-tetrametyluroniumhexaflophosphat (95mg)
duoc bd sung vao dung dich ndy, va hdn hop phan tng dugc khudy trong 1 gid &
nhiét d6 phong. Hon hop phan ting duge bd sung nudce, va sau d6 hdn hop phan
ting duoc chiét bang clorofom. Lép hitu co duoc 1am kho trén natri sulfat khan,
va sau d6 dung méi dugc 1am bay hoi trong diéu kién 4p suat giam. Phan cin thu
dugc dugc tinh ché bang phwong phap sic ky cot silicagel (rira giai: clorofom-
metanol; gradien: 100:0-95:5), duoc xr Iy bang dung dich chira 4 mol/L HCI
trong etyl axetat, va phan ndi 1én dugc loai bo bing cach ly tAm, va sau d6 phan
két tia dugc lam khé dé thu dugc 5-(4-triflometylphenyl)-3-[4-[[trans-4-(N,N-
dimetylcarbamoylmetyloxy) xyclohexyl]carbamoylmetyl]piperazin-1-yl]-1,2,4-
triazin (bot mau vang, 83 mg) & dang mubi HCI.

MS (APCI) 550 [M+H]*
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Vi du tham khéo 215
Cong thuc 84

NC N 4 N CH,

(1) Dung dich chira hop chét 1 (152mg) trong diclometan (2mL) dugc bd sung
axit trifloaxetic (2mL), va hdn hop phan tmg nay dugc khudy trong 30 phut &
nhiét d6 phong. Hn hop phan tmg nay dugc c6 dic trong diéu kién 4p suat giam,
va phan cin thu dugc duge hoa tan trong etyl axetat, va sau d6 dung méi nay
dugc phan tng vdi dung dich nudc chira 40% kali cacbonat. Lép chira nudce
dugc bdo hoa bing kali caébonat, va sau d6 duoc chiét 3 14n bing dung méi hdn
hop chura etyl axetat-THF. Lop hitu co dugce 1am kho trén magie sulfat khan, va
dung méi duoc 1am bay hoi trong diéu kién 4p sudt gidm. Phan cin két tinh thu
duge dugc tao huyén phi va duge rira trong dung moi hdn hop cia etyl axetat-
hexan, dugc loc, va duoc lam kho dé thu duoc hop chét 2 (102mg) & dang chét
ran mau vang.

MS (APCI) 268 [M+H]*

(2) Hop chit 2 (30mg), hop chit 3 (30mg) va natri cacbonat (24 mg) duoc tao
huyén phu trong axetonitril (3mL), va huyén pht dugc khudy trong 14 gid &
60°C trong diéu kién khi argon. Hon hop phan tmg dwoc 1am mat xudng nhiét
d6 phong, duoc pha lodng bing etyl axetat, va sau d6 dung dich duoc rira bang
nude va nude mudi, va duoc lam kho trén magie sulfat khan. Dung mdi duogc
lam bay hoi trong diéu kién ap sudt giam, va phén cin thu duge dugce tinh ché

bang phuong phap sic ky cot silicagel (rira giai: etyl axetat-metanol; gradien:
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100:0-95:5) dé thu dugc 5-(2-xyano-5-pyridyl)-3-[4-(isopropylcarbamoylmetyl)
piperazin-1-yl]-1,2,4-triazin (20mg) & dang chit rin mau vang,
MS (APCI) 367 [M+H]*
Vidu 216-227
Hop chit ban ddu twong ung dugc xtr ly theo phwong phap twong tu
phuong phap dugc dé cap & vi du 215 d thu duoc hop chét dugc mé ta trong
bang 27 dudi day.
Cong thuce 85
L
RTONONTY O CHy
L\V’N‘”/H\BFJ\T3H3

H
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Bang 27
Vidu R Ms Mubdi
0
216 b/ 383 [M+H[+ APCI
217 O(j@f 397 [M+H}+ APCI  2HCI
0
218 (\Ej/ 397 [M+HF APCI  2HCI
219 (\/@/ 383 [M+H}+ APCI
o
s
220 ¢ D/ 398 [M+H}+ APCI
N
/ N
221 P 409 [M+HJ+ APCI
FaC
N/
222 N 395 [M+H}+ APCI
HsC
CHs
N-N
223 b/ 395 [M+H}+ APCI
cl
224 \©/ 375/377 [M+H}+ APCI
F
225 F\@\/ 395 [M+H]+ APCI
F
226 g 359 [M+H]+ APCI
HaC
F Y
227 Y 377 [M+H}+ APCH
F Y
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Vidu 228
Cong thuc 86

O CHs O CHs
O CH,
C|\)LH)\CH3 |le\l\
. - NN O CHy
N HJ\CH

(1) Dung dich chtta hop chit 1 (177mg) trong metanol (7mL)-trietylamin
(1,2mL) duogc bd sung 10% paladi trén cacbon 4m (53mg), va hdn hop phan tng
duoc khudy trong 1 gid trong didu kién khi hydro. Paladi trén cacbon duoc loai
b6 bang céach loc, va sau d6 duge rira bé“mg metanol. Dich loc dugc c6 dac trong
didu kién 4p suét giam, va phan cin thu duoc dugc tinh ché bang phuong phép
sic ky cot silicagel (rira giai: hexan-clorofom; gradien: 70:30-40:60) dé thu
duogc hop chét 2 (87mg) & dang chéit rin mau vang.

MS (ESI) 370 [M+H]™*

(2) Dung dich chira hop chit 2 (112mg) trong diclometan (2 mL) dugc bd sung
axit trifloaxetic (2mL), va hdn hop phéan tmg dugc khudy trong 1 gio & nhiét do
phong. Hn hop phan tmg nay duoc pha lodng bang metanol, sau d6 dung moi
nay dugc phdn Ung véi nhya trao dbi cation manh duoc bao goéi (PoraPak Rxn
Cx, rira giai: dung dich chira 1 mol/L. NHj trong metanol), va chét rira giai dugc
c¢d dic trong diéu kién 4p suét giam. Phan cin thu duogc, hop chit 3 (82mg) va
natri cacbonat (64mg) dugc tao huyén phu trong axetonitril (3mL), va huyén
phi duge khudy trong 19 givr & 65°C trong didu kién khi argon. Hon hop phan
g dugc lam mét xubng nhiét d6 phong, dugc pha lodng bang clorofom, va sau
d6 dugc rira bang nude, va duoc 1am kho trén natri sulfat khan. Dung moi dugc
lam bay hoi trong diéu kién ap suét giam, va phan cin thu duoc duge tinh ché
béng phuong phap sic ky cot silicagel (rira gidi: hexan-etyl axetat; gradien:

80:20-50:50) d& thu dugc 3-[4-(isopropylcarbamoylmetyl) piperazin-1-yl]-5-
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phenetyl-1,2,4-triazin (101mg) & dang chét nhét mau vang.
MS (APCI) 369 [M+H]*
Vi du tham khéo 229-230

Hop chét ban ddu twong Ung dugc xir ly theo phuong phép tuong tu
phuong phép dugc dé cap ¢ vi du 228 ¢ thu duoc hop chét dugc mo ta trong
bang 28 dudi day.
Cong thirc 87

Ney

B

N O CH,
k,N\)LHJ\CHB
Bang 28

Viduy R Ms

229 @/ 395 [M+HJ+ APCI
230 O) 361 [M+HJ+ APCI
HaC
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Vidu 231
Cong thuc 88

(1) Dung dich chira hop chét 1 (500mg) trong DMF khan (3,7mL) duoc b sung
hop chét 2 (1100mg), va hdn hop phan Gmg nay dwoc khudy trong 5 gior & nhiét
d6 phong trong diéu kién khi argon, va sau d6 dugc khudy trong 3 gid & 60°C.
Hon hop phén tng dugce 1am mat xubng nhiét d6 phong, dugc pha loding bang
nudce, va sau d6 duge chiét 3 1an bing clorofom. Lép hitu co duoc lam kho trén
natri sulfat khan, va dung méi dugc lam bay hoi trong diéu kién 4p sudt giam.
Phén cin thu duoc dugce tinh ché phuong phép séc ky cot NH-silicagel (rira giai:
hexan-etyl axetat; gradien: 85:15-60:40) d& thu dugc hop chét 3 (85mg) & dang
chét nhét mau vang.

MS (APCI) 390/392 [M+H] ™"

(2) Dung dich chtra hop chit 2 (80mg) trong clorofom (ImL) duge bd sung axit
trifloaxetic (1mL), va hdn hop phan tmg nay duoc khudy trong 15 gid ¢ nhiét do
phong. Hdn hop phan tng nay dugc pha lodng bing metanol, dung dich nay
dugce xur ly béng nhuya trao d6i cation manh duoc bao g6i (PoraPak Rxn Cx, rua
gidi: dung dich chira 1 mol/L NH; trong metanol), va chét rira giai duoc co dic
trong diu kién 4p sudt giam. Phan cin thu duoc, hop chit 4 (57mg), va natri
cacbonat (45mg) dugc tao huyén phu trong axetonitril (1,5mL), va huyén phu
duoc khudy trong 15 gid & 60°C trong diéu kién khi argon. Hén hop phan tmg
dwoc 1am mat xudng nhiét d6 phong, duoc pha loding bang nudc, va sau d6 duge
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chiét hai 14n bang clorofom, va dugc lam khd trén natri sulfat khan. Dung méi
duoc lam bay hoi trong diéu kién 4p suét giam, va phan cin thu dugc duoc tinh
ché phuong phap séc ky cot NH-silicagel (rira giai: hexan-etyl axetat; gradien:
90:10-60:40) dé thu duoc 5-(4-clophenyl)-3-[(R)-4-(isopropylcarbamoylmetyl)-
2-metylpiperazin-1-yl]-1,2,4-triazin (57mg) & dang chét nh6t mau vang.

MS (APCI) 389/391 [M+H]"

Vi du 232
Cong thuc 89
|N;N\ IN]N\
/©/[N N He | — NN
. 1 K,N\n/o\\,CHe, o ) L_NH
O CHs
O CHs
Cl\s)LN)\CHg, N,
CHs F I /)N\
- NN O CHs
FyC 4 K/N\é/U\HJ\CHg,

(1) Dung dich chtra hop chét 1 (407mg) trong diclometan (2,5mL) dugc bd sung
axit trifloaxetic (1mL), va hdn hop phéan Gng ndy dugc khudy trong 3 gio & nhiét
d6 phong. Hon hop phan tmg nay dugc pha lodng bing metanol, va sau d6 dung
mdi ndy dugc phan Gng véi nhua trao ddi cation manh duoc bao gbi (PoraPak
Rxn Cx, ria gidi: dung dich chtra 1 mol/L NH; trong metanol). Chét rira giai
duge ¢d dic trong diéu kién 4p sudt giam dé thu dugc hop chét 2 (258mg) &
dang chét rin mau vang.

MS (APCI) 310 [M+H]*

(2) Hop chét 2 (79mg), hop chat 3 (104mg) va natri cacbonat (56 mg) dugc tao
huyén phi trong axetonitril (3mL), va huyén phi duoc khudy trong 3,5 gio &
75°C trong diéu kién khi argon. Hén hop phan tmg dugc bd sung thém hop chét
3 (3mg), va hdn hop phan tmg nay dugc khudy thém 18 gior & nhiét do twong tur.
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Hdn hop phan tmg dwoc lam mat xubng nhiét do phong, dugc pha lodng bing
dung dich nudce chira natri bicacbonat béo hoa, va sau do dugc chiét hai 14n béng
etyl axetat. Lp hitu co thu duoc duoc rira bang nude mudi, va duoc lam khd
trén natri sulfat khan. Dung méi dugc 1am bay hoi trong diéu kién 4p suét giam,
va phén cin thu dugc duoc tinh ché bang phuong phép séc ky cot silicagel (rira
giai: clorofom-metanol 90:10). Sau d6, phan cin két tinh thu dwgc hoa tan trong
etyl axetat, dung dich dugc phan tmg vdi 4 mol/L HCl/etyl axetat. Dung mdi
duoc 1am bay hoi trong diéu kién ap suét giam, phan cin dugc tao huyén phu va
dugc rira trong dietylete, d&qc loc, va duoc 1am kho & thu duogc 3-[4-[(S)-1-
(isopropylcarbamoyl)etyl|piperazin-1-yl]-5-(4-triflometylphenyl)-1,2,4-triazin
hydroclorua (27 mg) & dang chét rin mau vang,

MS (APCI) 423 [M+H] "

Vi du tham khao 233

Cong thtc 90

B 7 HzN’

Br 0 NH H2COs
OC;Hs Wsr O\/k( N(\o 3 C [/N\N
[ ] I — — _— |
~ 20 N \NJ\NHZ
() ‘

O
O\\Sl/o O \\S//
@/ \O/\/ \/\o’ @\
N«
. NN
6 L_O

(1) Dung dich chtra diisopropylamin (6,5mL) trong THF khan (40mL) dugc lam
lanh xudng -78°C trong diéu kién khi argon. Dung dich chtra 1,59 mol/L n-
butyllithi trong hexan (26,6mL) duoc bd sung mdt cach nho giot vao dung dich
nay, va sau d6 hdn hop phan tng nay duoc khudy trong 30 phiit & -10°C. Sau do,
hdn hop phan tng dugce bd sung moét cach nho giot dung dich chira hop chét 1
(3,6 ,g) va metylen bromua (7,4g) trong THF khan (40mL) & -78°C trén 7 phut,
va khudy trong 30 phut & nhiét do tuong tu trong diéu kién khi argon. Dung dich

chtra 6 mol/L axit clohydric (20mL) dugc bd sung mot cach tir tir vao dung dich
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nay d& dimg phan tng, nhiét d6 cta hdn hop phan tmg dugc nang dén nhiét do
phong, va hon hop phan tmg nay duoc pha lodng bing etyl axetat. L&p hitu co
duoc rira béng nudc va nudc }muéi, va dugc lam kho trén magie sulfat khan.
Dung mbi dugc 1am bay hoi trong diéu kién ap sut giam dé thu dugc hop chét 2
(4,1g) ¢ dang dung dich mau vang nhat.

MS (ESI) 295/297 [M-H]

(2) Dung dich chtra hop chit 2 (4,0g) trong THF (20mL) dugc bd sung
morpholin (5,1mL), va hdn hop phén tmg nay dugc khudy trong 30 gio & 50°C
trong didu kién khi argon. Hon hop phan tng duoc lam mat xuéng nhiét d(f)v
phong, phén két taa duge loai bd béng cach loc, duge rira bang THF, va dich loc
duoc ¢ déc trong diéu kién ap sudt giam. Phén cin thu duoc dugc hoa tan trong
metanol (20mL), va hop chét 3 (1,8g) dugc bd sung vao dung dich nay. Hon hop
phan tmg dugc bd sung mdt cach nhd giot axit axetic (2,3mL) trén 5 phut, va
hdn hop phan tmng dugc khudy trong 4 gid & nhiét do phong, va sau d6 dugc
khudy thém 19 gid, két hop gia nhiét c6 héi luu. Hén hop phan tng dugc lam
mat xudng nhiét d6 phong, duoc cd dic trong didu kién 4p sudt giam, va sau do
phin cb dic dugc lam lodng bing etyl axetat, va duoc rira bang dung dich nuédc
chira 20 % kali cacbonat. Lop hitu co dugc lam kho trén magie sulfat khan, va
dung mdi dugc 1am bay hoi trong didu kién 4p suét giam, va phan cin thu dugc
duge tinh ché bang phuwong phap sic ky cot silicagel (rira giai: clorofom-
metanol; gradien: 99:1-92:8) dé thu dugc hop chét 4 (317mg) & dang chét rin
mau vang nhat.

MS (APCI) 193 [M+H]™"

(3) Dung dich chtra hop chét 4 (80mg) trong DMF khan (3mL) dugc bd sung
natri hydrua (42mg) trong diéu kién khi argon, va hén hop duoc khudy trong 30
phtt & nhiét d6 phong. Hon hop phéan Gmg dugc bd sung hop chét 5 (173mg), va
hdn hop phan tmg nay duoc khudy trong 1 ngay & nhiét do phong, va sau do
dugc khudy thém 1 ngay & 100°C. Hdn hop phan tng dugc lam mat xubng nhiét
d6 phong, va nudc dugc bd sung mot cach tir tir vao hdn hop phan tng nay. Hon

hop phéan tmg nay dugc pha lodng bing etyl axetat, va sau d6 dugc rira bing
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nuée va nude mubdi, va duge 1am kho. Dung mébi duge 1am bay hoi trong didu
kién 4p suét giam, va phan cin thu duoc dugc tinh ché bing phuong phép sic ky
cht silicagel (rira giai: hexan-etyl axetat; gradien: 70:30-50:50) dé thu duogc 5-
xyclohexylmetyl-3-morpholino-1,2,4-triazin (16mg) & dang chét rdn mau vang.
MS (APCI) 263 [M+H]*

Vi du tham khao 234

Cong thure 91

N"N

Z
\N/!kN/\‘
L_O

Hop chit ban ddu twong Ung dugc xitr 1y theo phwong phép tuong tu
phuong phép duge dé cap & vi du 233 dé thu duogc 3-morpholino-5-phenetyl-
1,2,4-triazin.
MS (APCI) 271 [M+H]"
Vi du tham khao 235
Cong thuc 92

N N~
CHs /N~N S s
- )\ N NH ,SOZCH;;
N~ "SCHj |

1

(1) Dung dich chira hop chét 1 (400mg) trong N-metylpyrolidon (ImL) dugc bd
sung hop chét 2 (2mL), va hén hop phan tmg dugc khudy trong 1 gier & 200°C
trong thiét bj phan tmg vi séng (Initiator, Biotage). Hon hop phan tmg dugc 1am
mat xudng nhiét d6 phong, dugc pha loing bang etyl axetat, va sau d6 dung dich
duge rira bang nudc va nude mudi, va dugc 1am khé. Dung méi duge 1am bay
hoi trong diéu kién 4p suét gidm, va phan cn thu dugc dugc tinh ché phuong
phap séc ky cot NH-silicagel (rtra giai: hexan-etyl axetat; gradien: 70:30-50:50)
dé thu duoc hop chét 3 (436mg) & dang chat rén mau vang.

MS (APCI) 277 [M+H]*
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(2) Dung dich chtta hop chét 3 (50mg) trong THF khan (3mL) duoc b6 sung
natri hydrua (13mg) trong diéu kién khi argon, va hdn hop phan {mg nay duoc
khudy trong 40 phut & nhiét ¢ phong. Hon hop phan tng dugc bd sung clorua
cla axit metansulfonic (34pL), va hdn hop phan tmg niy dugc khudy trong 6
gid & nhiét d6 phong. Hon hop phan tmg ndy dugc bd sung nudc mot cach tir ti,
hdn hop phan tmg ndy duoc pha lodng bing etyl axetat, va sau d6 dung dich
duoc rira bang nude va nude mudi, va duge lam khd. Dung médi dugce 1am bay
hoi trong diéu kién 4p sudt giam, va phan cin thu dugc dugc tinh ché bang
phuong phap séc ky cot silicagel (rtra giai: clorofom-etyl axetat95:5) dé thu
dugc 3-[N-benzyl-N-(metylsulfonyl) amino]-5-(o-tolyl)-1,2,4-triazin (56mg) &
dang chét nhét mau vang nhat.

MS (APCI) 355 [M+H]*

Vi du tham khao 236
Cong thac 93
N NHSOZCHg
CH3 N > N 3
)\ SOQCHs

] SO,CH,

Dung dich chira hop chit 2 (66mg) trong DMF khan (1,5 mL) duoc bd
sung natri hydrua (15mg) trong didu kién khi argon, va hdn hgp phan ting nay
duoc khudy trong 30 phat ¢ nhiét d6 phong. Hon hop phan tmg duge bd sung
hop chéat 1 (80mg), va hdn hop phan tmg nay duoc khudy trong 30 phut & nhiét
d6 phong. Hon hop phan g nay duoc bd sung nude mot cach tir tir, va hdn hop
phan tng ndy dugc pha lodng bing etyl axetat, va sau d6 dung dich duoc ria
bang nudc va nude mudi, va duoc 1am khd. Dung méi duge lam bay hoi trong
didu kién 4p suét giam, va phan cin thu dugce duge tinh ché bang phuong phap
sic ky cot silicagel (rtra giai: hexan-etyl axetat; gradien: 65:35-45:55) d& thu
dugc 3-[N-(metylsulfonyl)-N-(2-pyridylmetyl) amino]-5-(o-tolyl)-1,2,4-triazin
(112 mg) & dang chat nht mau vang nhat.
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MS (APCI) 356 [M+H]™*
Vi du tham khao 237-238

Hop chit ban dau tuong umg dugc xit 1y theo phuong phép tuong tu
phuong phap dugc deé cap & vi du 235 hodc 236 dé thu dugce hop chét duge md
ta trong bang 29 dudi day.

Cong thirc 94
I®
/
RN R?
Bang 29
Vidu |R R? MS[M+H]* | Phuong phép
CH
° O\\ '8)@ 355 Céch tuong tu
237 \N,S
I (APCI) nhu vi dy 235
CHs
CH O
° - O“S" 305 Céach tuong tur
238 N~
(APCI) nhu nhu vi du 236
Vi du tham khao 239
Cong thirc 95
N
CHy = N “N CHy @ N
N

1 |
N*SOZCHs - \NJ\O/Q
1 2

Dung dich chira rugu benzyl (83uL) trong THF khan (2mL) dugc b sung
natri hydrua (24mg) trong diéu kién khi argon, va hdn hop phan tng nay dugc
khudy trong 30 phut & nhiét d6 phong. Hon hop phan tmg dugc bd sung hop
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chit 1 (100mg), va hdn hop phan tmg nay dugc khudy trong 15 gio & nhiét d6
phong. Hon hop phan tmg niy dugc bd sung nudc mdt cach tir tir, va hdn hop
phan mg ndy dugc pha lofing bing etyl axetat, va sau d6 dung dich dugc ria
bang nudc va nude mudi, va duge 1am kho. Dung médi dugce 1am bay hoi trong
didu kién ép sudt giam, va phan cin thu duoc duge tinh ché bang phwong phap
sic ky cot silicagel (rtra gidi: clorofom-etyl axetat 95:5) dé thu dugc 3-
benzyloxy-5-(o-tolyl)-1,2,4-triazin (67mg) & dang chat rin khoéng mau.

MS (APCI) 278 [M+H]™"

Vi du tham khao 240

Cong thirc 96

CH50

CH NH @H N CHj
/|\3 CH; O )L N2 N JI\O)“ ’
H;C |_P NHy 5 HqeC C|.9 r\O/kNHZ ﬁ 3

Dung dich chira hop chét 1 (2,4g) va hydrazin hydrat (510pL) trong etanol
(20 mL) dugc khudy trong 7 gid & nhiét d6 phong. Sau d6, hdn hop phan tng
duoc bd sung hop chit 2 (1,6g), va hdn hop phan tmg nay dugc khudy trong
15,5 gid & nhiét do phong, va sau d6 dugc khudy thém 1 gio & 70°C. Hon hop
phan tng duoc 1am mat xubng nhiét do phong, dugc pha lodng bang dung dich
nude chira natri bicacbonat b3o hoa, va duoc chiét bang etyl axetat. Lop hitu co
dugc rira bing nude mudi, va duoc 1am kho trén natri sulfat khan. Dung méi
duoc 1am bay hoi trong diéu kién 4p sudt giam, va phin cin thu duge dugc tinh
ché bang phuong phap séic ky cdt silicagel (rira giai: hexan-etyl axetat; gradien:
80: 20-60:40) dé thu dugc 3-[1-(tert-butyloxycarbonyl)-piperidin-3-yl]-5-(o-
tolyl)-1,2,4-triazin (1,1g) & dang chét rin mau vang cam.
MS (APCI) 355 [M+H]™"
Vi du tham khao 241-243

Hop chit ban d4u twong tmg dugc xtr ly theo phuong phip tuong tu
phuong phap dugc dé cap 6 vi du 240 dé thu duoc hop chit dugc md ta trong
bang 30 dudi day.
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Cong thuc 97
)
//k
R °N” "R?
Bang 30

Vidu |R! MS[M+H]*

R2
CH
3 262
241
\/@ (APCI)

\G CH, 359
242 F/©/ N\[OrO CHCH3 (APCD
3
CHs
243 - 212
Vi du tham khao 244
Cong thure 98

NN
SIS N O« S O S84
\N)\O\l o’({;pHs ‘N)\@H \N)\Ol SN
3
1 2 3

(1) Hop chét 1 (1,1g) dugc bd sung dung dich chira 4 mol/L HCI trong etyl
axetat (4mL), va hdn hop phan tmg dugc khudy trong 4 gid & nhiét do phong.
Hdn hop phan tng duge bd sung dung dich nudc chira natri bicacbonat bio hoa,
hdn hop phan tng duoc chiét bing clorofom, va 16p hitu co duge 1am khé trén
natri sulfat khan. Dung méi duoc lam bay hoi trong diéu kién 4p suét giam, va
phan cin thu dugc duge tinh ché bang phuong phép séc ky cot silicagel (rira
giai: clorofom-metanol; gradien: 100:0-90:10) dé thu dugc hop chét 2 (752mg)
& dang chét rin mau nau nhat.
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MS (APCI) 255 [M+H] "
(2) Hop chét 2 (100mg), 2-iodopyrazin (111mg), xantphos (27mg), va sodium t-
butoxit (57mg) dugc tao huyén phu trong toluen (2mL), va huyén pht dugc loai
khi trong diéu kién 4p sudt giam, va sau dé cho qua khi argon. Hon hop phén
ing duoc bd sung tris(dibenzylidenaxeton) dipaladi (14mg), va hén hop phan
tng nay dugc khudy trong 50 phiit & 120°C. Hdn hop phan tmg dugc lam mat
xudng nhiét do phong, dugc pha lodng bing nudc, va sau d6 dugc chiét béang
etyl axetat. Ldp hiru co duge rira bang nudc mubi, dugc 1am khd trén natri sulfat
khan, v sau d6 dung méi duge 1am bay hoi, va phan cin thu dugc duge tinh ché
bing phuong phép sic ky cot silicagel (rira gidi: hexan-etyl axetat; gradien: 80:
20-60:40) d thu duogc 3-[1-(pyrimidin-2-yl)-piperidin-3-yl]-5-(o-tolyl)-1,2,4-
triazin (49mg) & dang chét nhét mau nau nhat.
MS (APCI) 333 [M+H]*
Vi du tham khao 245
Cong thtrc 99

CH3 O

]
O  CH, |M\N

0
CO,CH
B N /@/KNHNHZ_‘Q’_, N)\(j\
HaC N/1 7

~
HsC” N N~ “CHj
2 4

(1) Dung dich chira hop chét 1 (6,1g) trong metanol (80 mL) dugc bd sung
hydrazin hydrat (3,9mL), va hén hop phan tng nay duge khudy trong 7 gio két
hop gia nhiét c¢6 hdi luu. Hon hop phan tmg duge 1am m4t xubng nhiét d6 phong,
etyl axetat dugc bd sung vao, va hdn hop phan tmg dugc khudy trong 1 gio. Két
tha dugce loc, duge rira bing etyl axetat, va duoc 1am kho dé thu dugc hop chét 2
(4,2¢) & dang chét rin mau nau nhat.

MS (APCI) 152 [M+H]™"

(2) Dung dich chra hop chit 2 (290mg) va hop chat 3 (330mg) trong etanol
(3mL) dugc khudy trong 2 gid & nhiét d6 phong. Sau d6, hdn hop phén Umg

dugc bd sung amoni axetat (745mg), va hdn hgp phan ng nay dugce khudy
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trong 30 phut & 150°C trong thiét bj phan tng vi séng (Initiator, Biotage). Hon
hop phéan Ung duoc lam mat Xuéng nhiét do phong, dugc rua béng dich nudc
chira natri bicacbonat bdo hoa, va sau d6 dugc chiét bang etyl axetat. Ldp hiru
co dugc rira bang nuéc mudi, va duoc lam kho trén natri sulfat khan. Dung
mdi duge 1am bay hoi trong diéu kién 4p suét giam, va phéan cin thu duoce dugc
tinh ché bang phuong phép sic ky cot silicagel (rra gidi: hexan-etyl axetat;
gradien: 70:30-50:50). Phan cin thu duge dugce tao huyén phi va duoc rira trong
dung méi hdn hop chira hexan-dietyl ete (1: 1), dugc loc, va duge 1am kho dé
thu duoc 3-(2-metyl-5-pyridyl)-5-(o-tolyl)-1,2,4-triazin (21 mg) & dang chat rén
mau vang nhat.

MS (APCI) 263 [M+H]*

Vi du tham khao 246

Cong thue 100

SUve

Hop chit ban ddu twong mg duoc xir ly theo phwong phép tuong tu
phuong phap dugc d& cap & vi du 245 dé thu duoc 3-benzyloxymetyl-5-(4-
flophenyl)-1,2,4-triazin.

MS (APCI) 296 [M+H]"
Vi du 247
Cong thure 101

o QH%C Oﬂauv

2HCI
Hop chét 1 (200mg) va hop chit 2 (168mg) dugc hoa tan trong DMF (4
mL). Diisopropyletylamin (676uL) va O-(7-azabenzotriazol-1-yl)-N,N,N',N'-

tetrametyluroniumhexaflophosphat (491mg) dugc bb sung vao dung dich nay,
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va hdn hop phan tmg nay dugc khudy trong 21 gio & nhiét d§ phong. Hon hop
phan tmg nay duoc pha lodng bing etyl axetat, dung dich dugc rira béng nudc
va nude mudi, va duoc 1am kho trén natri sulfat khan. Dung méi duoc 1am bay
hoi trong diéu kién &p suét giam, va phin cin thu duoc duge tinh ché bang
phuong phép sic ky cot silicagel (rira gidi: clorofom-etyl axetat; gradien: 95:5-
50:50) dé thu dugc 3-[4-[(3-etylpentanoyl)amino]piperidino]-5-(4-flophenyl)-
1,2,4-triazin (224 mg) & dang chit rin mau vang.

MS (APCI) 386 [M+H]™"

Vi du 248

Cong thure 102

| N)“\ | N‘"j‘\
NG @\ R N/ r‘O\ i O,Noz
F 1 NH, F 2 N0

2HCI

| N‘”ji
F NJ\N:’J\CH3
3 H
Me

(1) Dung dich chtra hop chét 1 (400mg) va diisopropyletylamin (676uL) trong
clorofom (12mL) dugc bd sung 4-nitrophenyl cloformat (281mg), va hdn hop
phan tmg ndy dwoc khudy trong 30 phiit & nhiét do phong. Hon hop phan ung
duoc pha lodng bang nudce, va duoc chiét hai 1an bang clorofom. Lép hitu co
dugc 1lam kho trén natri sulfat khan, va dung moi dugc lam bay hoi trong didu
kién 4p sudt giam. Phén cin thu duoc duoc tao huyén phil va dugc rira trong etyl
axetat, dugc loc, va duoc lam khé dé thu dugc hop chét 2 (356 mg) & dang chat
rin mau vang.

MS (APCI) 439 [M+H]*

(2) Dung dich chtra hop chit 2 (100mg) va diisopropyletylamin (340uL) trong
clorofom (3mL) dugc bd sung isopropylmetylamin (85mg), va hén hop phan
mg duogc khudy trong 1 gid & nhiét d6 phong. Hon hop phéan tng ny dugc pha

lodng bang dung dich nudc chira kali cacbonat, va dugc chiét hai 14n béang
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clorofom. L6p hitu co duge lam kho trén natri sulfat khan, va dung moéi dugc
lam bay hoi trong diéu kién ap sudt giam. Phan cin thu duoc dugc tao huyén
phu va dugc rira trong diisopropyl ete, dugc loc, va dugce lam kho dé thu duoc 5-
(4-flophenyl)-3-[4-(N-isopropyl-N-metylureido) piperidino]-1,2,4-triazin (66
mg) & dang chit rin mau vang.

MS (ESI) 373 [M+H]*

Vi du 249

Cong thic 103

HCI
/CH3

2HCI C|
NH, N o

Hop chét 1 (100mg) va hop chét 2 (89mg) dugc tao huyén phu trong

axetonitril (3mL). Diisopropyletylamin (240uL) dugc bd sung vao huyén phu
nay, va hdn hop phan tng duoc khudy & nhiét d6 phong trong 5 gid. Hon hop
phan tmg duoc pha lodng bang nudc, va dung dich nude chira kali cacbonat béo
hoa duoc bd sung vao dung dich nay, va sau d6 hdn hop phan tmg dugc chiét
hai 14n béng clorofom. Ldp hitu co dugc lam kho trén natri sulfat khan, va dung
mdi duoc 1am bay hoi trong diéu kién 4p sudt giam. Phan cin thu dugc dugc
tinh ché bing phuong phép sic ky cot silicagel (rira gidi: clorofom-metanol;
gradien: 100:0-90:10) dé thu dugc 5-(4-clophenyl)-3-[4-[(1-metylpiperidin-4-
yl)oxycarbonylamino]piperidino]-1,2,4-triazin (95mg) & dang chét rdn mau vang.
MS (APCI) 431/433 [M+H]*

Vi du 250

Cong thuc 104

CHy
N.
N [ I CHs Ne
| N HO,C( 2 | i CHs
N N/\ _ N N/\ 0 O’ CHj;
Cl 1 I\/N\ cl 3 K/N‘HJI\\
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Hop chét 1 (40mg) va hop chét 2 (40mg) dugc hoa tan trong DMF (1,5mL).
Diisopropyletylamin (96uL) va O-(7-azabenzotriazol-1-yl)-N,N,N',N'-
tetrametyluroniumhexaflophosphat (79mg) dugc bd sung vao dung dich nay, va
hén hop phéan tmg duge khudy & nhiét d6 phong trong 1 gio. Hon hop phan tng
ndy duoc pha losing bing dung dich nuéc chira natri bicacbonat bdo hoa, va
duogc chiét hai 1an bang clorofom. Lép hitu co dugc 1am kh trén natri sulfat
khan, va dung moéi dugc lam bay hoi trong didu kién 4p suét giam. Dung moi
duoc 1am bay hoi trong diéu kién ap suét giam, va phan cin thu dugc duge tinh
ché phuong phép séc ky c6t NH-silicagel (rira gii: etyl axetat-metanol 92:8) dé
thu dugc 5-(4-clophenyl)-3-[4-[1-[trans-4-(dimetylamino)
xyclohexyl]axetylamino]piperazin-1-yl]-1,2,4-triazin (48mg) & dang chét rin

mau vang.
MS (ESI) 458 [M+H] ™"
Viduy 251
Cong thuc 105

N"N

- ~
N” N O CHs,
Cl L\/N‘N/m\/)\CH3

H

Hop chét ban dau twong tUng dugc xtr 1y theo phuong phap tuong tu
phwong phép duoc dé cép & vi du 250 dé thu duge 5-(4-clophenyl)-3-[4-[(3-
metylbutanoyl)amino]piperazin-1-yl]-1,2,4-triazin.

MS (ESI) 375/377 [M+H]"
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Vi du tham khao 252

Cong thtc 106
cHis

Sre
N, N 2HCI
N Ha N CHy
“CH,
CO,Na O\)\N\\O‘

Hop chit 1 (120mg) va hop chét 2 (109mg) dugc hoa tan trong DMF (3,4
mL). Diisopropyletylamin (266uL) va O-(7-azabenzotriazol-1-yl)-N,N,N',N'-
tetrametyluroniumhexaflophosphat (193mg) duoc bb sung vao dung dich nay,
va hdn hop phan tng duoc khudy & nhiét d6 phong trong 16,5 gid. Hon hop
phan ng duogc pha lodng bing nudc, dung dich nudc chira kali cacbonat dugce
bd sung vao, va hdn hop phan tng dugc chiét 3 14n bang clorofom. Lép hitu co
duogc lam kho trén natri sulfat khan, va dung mdéi dugc lam bay hoi trong diéu
kién 4p sudt giam. Phan cin thu dugc dugc tinh ché phuong phép sic ky cot
NH-silicagel (rira giai: clorofom-metanol; gradien: 100:0-97:3) dé thu duoc 3-
[4-[[[trans-4-(dimetylamino) xyclohexyl]carbamoyl]hydroxymetyl]piperidino]-
5-(4-flophenyl)-1,2,4-triazin (110 mg) & dang chét rin mau vang.

MS (ESI) 457 [M+H]*
Vidu 253
Cong thuc 107

O CHs
» ‘ Ney HOzC)Lﬁ/kCH3 ‘ N“
Q/[N)\m : Nﬁ“% G
o 1 L_NH cl N

H

Hop chét 1 (200mg) va hop chit 2 (114mg) dugc hoa tan trong DMF (7
mL). Diisopropyletylamin (500uL) va O-(7-azabenzotriazol-1-yl1)-N,N,N',N'-
tetrametyluroniumhexaflophosphat (303mg) dugc bd sung vao dung dich nay,
va hdn hop phan tng nay dugc khudy trong 40 phut & nhiét d6 phong. Hon hop

phan tmg nay duoc pha loing bang dung dich nuéc chira natri bicacbonat béo
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hoa, va dugc chiét 3 14n bang clorofom. Lép hitu co duge rira bing nude mudi,
va dugce lam kho trén natri sulfat khan. Dung méi dugce lam bay hoi trong didu
kién 4p suit giam, va phan cin thu dugc dugce tinh ché bang phwong phép séc ky
cOt silicagel (rira giai: clorofom-metanol; gradien: 100:0-97:3) dé thu dugc 5-(4-
clophenyl)-3-[4-[(isopropylamino)oxalyl]piperazin-1-yl]-1,2,4-triazin (267mg)
& dang chét rin mau vang.

MS (APCI) 389 [M+H]™"

Vi du tham khao 254

Cong thtre 108

CHO
QA
!
CHj iN“N N CHs IN\\N 2HCI
N/ N/\’ S N/ N/\ /Nl
1 .

Dung dich chira hop chét 1 (100mg) trong diclometan (4 L) duoc bd sung
hop chét 2 (50mg), axit axetic (2 giot) va natri triaxetoxybohydrua (120mg), va
hdn hop phan tmg nay duogc khudy trong 18 gir & nhiét d@6 phong. Hon hop phan
g duoc pha lofing bing nudc, va sau dé dugc chiét bang clorofom. Lép hitu
co thu dugc duoc rira béng nude mudi, duoc 1am khé trén natri sulfat, va dung
mdi duoc 1am bay hoi. Phén cin thu duoc dugc tinh ché bang phuong phap sic
ky cdt silicagel (rtra gidi: clorofom-metanol; gradien: 100:0-95:5), va phan cin
thu dugc duoc phan ing vai dung dich chira 4 mol/L HCI trong etyl axetat aé
thu dugc 3-[4-(3-pyridylmetyl) piperazin-1-yl]-5-(o-tolyl)-1,2,4-triazin
dihydroclorua (120mg) & dang bt mau vang.

MS (ESI) 347 [M+H] "
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Vidu 255
Cong thuc 109

Ne Ns
P Oi X
N™ N —_— N~ N o)
o0, — OO0
1

Dung vdich chira hop chét 1 (100mg) trong THF khan (3,6mL) duoc bd
sung xyclopentyl isoxyanat (51pL), va hdn hgp phan ing nay dugc khudy trong
3 gior & 80°C. Sau d6, hdn hgp phan tmg dugc bd sung ddng clorua (I) (36mg),
va hdn hop phén tmg nay dugc khudy trong 17,5 gid & nhiét do tuong ty, va tiép
do, xyclopentyl isoxyanat (25uL) dugc bd sung vao, sau d6 khudy hdn hop phan
g trong 4,5 gid. Hon hop phan tng dwogc 1am mét xubng nhiét d6 phong, dugc
pha logng bing nudc amoniac dic, duoc pha lodng 3 14n, va duoc chiét hai lan
béng clorofom. Lép hitu co thu duge dugc lam kho trén natri sulfat khan, va
dung moi dugce lam bay hoi trong diéu kién 4p suét giam. Phan cin thu dugc
duoc tinh ché bing phuwong phép séc ky cot silicagel (rira gidi: hexan-etyl axetat;
gradien: 70:30-40:60) dé thu dugc 3-[4-(N-xyclopentylcarbamoyloxy)
piperidino]-5-(4-flophenyl)-1,2,4-triazin (66mg) & dang chét rin mau vang.

MS (ESI) 386 [M+H]*
Vi du tham khéo 256
Cong thtrc 110

)

Z

B DRt & )

Huyén pht chira natri hydrua (20mg) trong THF khan (2mL) dugc bd sung

\

hop chét 2 (62uL) trong didu kién khi argon, va huyén phu duoc khudy trong 30
phat & nhiét d6 phong. Hon hop phan tng dugc bd sung hop chét 1 (100mg), va
hdn hop phan Ung ndy duoc khudy trong 35 phit & nhiét 6 phong. Hon hop
phan tng nay dugc bd sung nudc mot cach tir ti, hdn hop phan tmg dugc chiét
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hai 14n bang clorofom, va 1p hiru co duge 1am kho trén natri sulfat khan. Dung
mdi duge lam bay hoi trong diéu kién 4p suét giam, va phan cin thu dugc duge
tinh ché bang phuong phap sic ky cot silicagel (rtra giai: hexan-etyl axetat;
gradien: 80:20-50:50) d& thu duoc 5-benzyloxy-3-morpholino-1,2,4-triazin (127
mg) & dang chét rén khong mau.

MS (APCI) 273 [M+H]™"

Vi du tham khao 257

Cong thuc 111

NH,
iN"N CI/Q; /[N“N
gt Bogags

Dung dich chira hop chét 1 (50mg) trong THF khan (1,2mL) dugc bd sung

diisopropyletylamin (65pL) va hop chit 2 (36uL), va hdn hop phan tng nay
duoc khudy trong 50 phit & nhiét d6 phong, va sau d6 duoc khudy thém 18 gid
& 50°C. Hdn hop phan tmg duoc 1am mat xubng nhiét d6 phong, dugc pha lodng
béng nudc, va sau d6 duoc chiét hai lan béng clorofom, va 16p hitu co dugc lam
khé trén natri sulfat khan. Dung mdi duoc 1am bay hoi trong diéu kién é&p suét
giam, va phan cin thu dugc duoc tinh ché phuong phép séc ky cot NH-silicagel
(rira giai: clorofom-etyl axetat 80: 20) dé thu duoc 5-(4-clobenzyl) amino-3-
morpholino-1,2,4-triazin (42mg) & dang chit rén mau n4u nhat.
MS (APCI) 306/308 [M+H]*
Vi du 258-262

Hop chét ban ddu twong tmg dugc xtr ly theo phuong phép twong tu
phuong phap dugc dé cap & vi du 2 dé thu duoc hop chét dugc mé ta trong bang
31 dudi day.
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Bang 31
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Vi du tham khao 263a va 263b
Cong thuc 113

cl I\é/N\/COZH cl ‘\/N\)I\N\\\v‘

1 CH, 5 &4, " OH
o
HPLC NS N/«W o o
—_— *
Cl l\E/ N H\\‘“’ *
4 CH, OH

(trong so' dd trén, hoa hoc 14p thé ddi véi phén tir thé ctia nguyén tir cacbon dugc
danh d4u “*” c¢6 nghia 13 cdu hinh trans, va khéng xé4c dinh rd cAu hinh tuyét ddi
ctua ching

Hop chét 1 (200mg), hop chét 2 (74mg) va 1-hydroxybenzotriazol (101mg)
dugc tao huyén phu trong DMF (4mL). 1-(3-dimetylaminopropyl)-3-
etylcarbodiimit hydroclorua (165mg) dugc bd sung vao huyén phi nay, va hdn
hop phan mg nay dugc khudy trong 15,5 gid & nhiét d6 phong. Hdn hop phan
g duoc pha loing bang nudc, va sau d6 duge chiét 3 1an bing clorofom. Lép
hitu co dugce rira bang dung dich nude chira natri bicacbonat bdio hoa va nude
mudi, dugc lam khé trén magie sulfat khan, va dung méi dugc 1am bay hoi trong
didu kién 4p suét giam. Phan cin thu dugc dugc tinh ché bing phwong phap séc
ky cdt silicagel (rtra giai: clorofom-metanol; gradien: 100:0-95:5) dé thu duogc
raxemat ctia hop chét 3 (224mg) ¢ dang chét rin mau vang.

MS (APCI) 447/449 [M+H] "

Tiép d6, hai ddng phan c6 cdu hinh khéng gian khac nhau & nguyén tir
cacbon duge danh ddu “*” trong hop chét 3 (206mg), 13 hdn hgp khong d6i
quang duoc tach biang HPLC tuan hoan (Chiralpak IF (30 x 250), metyl-tert-
butyl ete/metanol/dietylamin = 80/20/0,1, tdc do chay: 20 mL/phut), phan doan

chira timg ddng phan dugc b dic trong diéu kién 4p suét giam dé thu duoc 5-(4-
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clophenyl)-3-[(3R)-4-[(trans-3-hydroxytetrahydropyran-4-yl)carbamoylmetyl]-
3-metylpiperazin-1-yl]-1,2,4-triazin & dang chit rin mau vang (vi du 263a, chit
rén mau vang, 86mg va vi du 263b, chét rdn mau vang, 83mg).

Vidu263a

Thoi gian luu: 11,28 phut (Chiralpak IF-3 (4,6 x 150), metyl-tert-butyl
ete/metanol/dietylamin = 80/20/0,1, tbc dd chay 0,5 mL/phut)

Db tinh khiét quang hoc >99,8 % luong du chit déng phéan ddi anh

MS (APCI) 447/449 [M+H]*

Vi du 263b (ddng phan khong dbi quang ctia vi du 263a)

Thoi gian luvu: 13,14 phut

P tinh khiét quang hoc 99,73 % lugng du chat d6ng phan dbi anh

MS (APCI) 447/449 [M+H] ™"

Dé diéu ché hop chét cla cac vi du néu trén, bat ky tac nhan phan tng c6
trén thi trudong hodc hop chéat duoc didu ché bing chuyén héa héa hoc tir cac téc
nhan phan ing nay theo cadc phuong phép diéu ché thong thudng va cac phuong
phap khac, c6 thé duge ding nhu 13 nguyén lidu ban d4u va chét trung gian.
Ngoai ra, chiing ¢6 thé dugc diéu ché bing cac phuong phap dwoc md ta trong
cac vi du tham khéao dudi day.

Vi du tham khao 1
Cong thuc 114

Br
N\/\/O/ ANH | Nen
N /N 41\ /CHs /)\ /CHa
N HAC 7 N~ 'S J N~ 'S
| 3 2 N —> N

)\ /CH3 ‘N \N
N S / 3 / 4

H3C H3C

Dung dich chtra hop chét 2 (2,9g) trong THF khan (25mL) dugc lam lanh
xudng -78°C trong diéu kién khi argon, dung dich chira 1,64 mol/L n-butyllithi
trong hexan (8,6mL) dugc bd sung mdt cach nho giot vao dung dich nay, va hén
hop phan tmg duogc khudy trong 1 gior & nhiét d6 tuong tw. Sau d6, hdn hgp phan
tng duoc bd sung timg giot dung dich chira hop chat 1 (1,3 g) trong THF
(15mL), va hon hop phan tng duoc khudy trong 1 gio & -78°C. Dung dich
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nuée chira 10% amoni clorua duge bd sung mot cach tir tir vao dung dich nay aé
dimg phan tng, va sau d6 nhiét d6 ctia hdn hop phan tmg dugc ning dén nhiét
d6 phong, va hon hop phéan tng nay duge pha lodng béng etyl axetat, dugc rira
bing nudc va nudc mudi, va dugc lam kho trén magie sulfat khan. Dung mdi
duoc 1am bay hoi trong diéu kién ap suét giam, phén cin thu dugc (san phim
thd 3) duoc hoa tan trong toluen (35mL)-dioxan (35mL), va 2,3-diclo-5,6-
dixyano-p-benzoquinon (2,8g) duoc b6 sung timg phéan vao dung dich ndy. Sau
khi khudy trong 30 phut & nhiét d6 phong, hén hop phan Ung ndy dugc pha
lodng béang etyl axetat, va sau d6 dugc rira béng dung dich hén hop cla dung
dich nudc chira 2 mol/L natri hydroxit va natri thiosulfat, nudc va nudce mubi, va
duoc lam kho trén magie sulfat khan. Dung mdi dugce lam bay hoi trong didu
kién 4p suét giam, va phan cin két tinh thu duge duge tao huyén phu va dugc
rira trong dung moi hdn hop clia etyl axetat-hexan (2: 1), duge loc, va duge 1am
kho dé thu duoc hop chit 4 (2,3g) ¢ dang chét rdn mau nau.
MS (APCI) 258 [M+H]*
Vi du tham khao 2-10

Hop chét ban déu tuong tmg duoc xir Iy theo phuong phép twong tu nhu
phwong phép dugce dé cép trong vi du tham khao 1 dé thu dugc hop chit duoc
mo ta trong bang 32 dudi day.
Cong thuc 115

L

P .
R™ N° "SCHj3
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Bang 32
Vi du tham khao R Ms
2 O/ APCI 272 [M+HJ+
FsC
3 \/©/ APCl 248 [M+HJ+
HyC
4 APCI 254 [M+H]+
5 APCI 268 [M+H]+
CHa
6 (Ij/ APCI 246 [M+H+
o
0
7 N APCI 246 [M+H]+
P
0
8 ' APCI 260 [M+HJ+
| v
F
9 N APCI 238 [M+H]+
HyC

10

APCl 272/274 [M+H]+

Vi du tham khao 11

Cong thuc 116
F,'

N 2 Cl

EN/J\ _CHj

cl
F Fr
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Dung dich chira hop chét 2 (5,3mL) trong THF khan (60mL) dugc lam lanh
xudng -78°C trong diéu kién khi argon, dung dich chira 1,65 mol/L n-butyllithi
trong hexan (29mL) duoc bd sung mot cach nho giot vao dung dich nay, va hdn
hop phan tng dugc khudy trong 1 gid & nhiét do twong tw. Sau d6, hdn hop phan
ung duogc bd sung timg giot dung dich chtra hop chét 1 (4,0g) trong THF (20
mL), va hdn hop phan tmg dwoc khudy trong 1 gio & -78°C.  Dung dich nuéc
chtra 10% amoni clorua dugc bd sung mét cach tir tir vao dung dich nay dé dimg
phan Ung, va sau d6 nhiét d§ cia hdn hop phan tmg dugc nang dén nhiét do
phong. Hon hgp phan tng nay dugc pha lodng bing etyl axetat, dugc rira bang
nude va nude mudi, va duoc 1am kho trén natri sulfat khan. Dung méi dugc lam
bay hoi trong diéu kién 4p suét giam, va phén cin thu dugc (san phim tho 3)
duge hoa tan trong toluen (160mL), va 2,3-diclo-5,6-dixyano-p-benzoquinon
(8,6g) duoc bd sung timg phan vao dung dich nay. Sau khi khudy trong 20 gio &
nhiét d6 phong, hdn hgp phan tmg ndy duoc pha loing béng etyl axetat, va sau
d6 dugce rira bang dung dich hdn hop cta dung dich nuée chira 2 mol/L natri
hydroxit va natri thiosulfat, nudc, va nuéc mudi, va dugc 1am khé trén magie
sulfat khan. Dung méi duoc 1am bay hoi trong diéu kién 4p sudt giam, va phan
can két tinh thu dugc duge tao huyén phu va duoc rira trong diisopropylete,
duoc loc, va duge 1am khd dé thu duoc hop chét 4 (7,5g) & dang chét ran mau
vang.

MS (APCI) 274/276 [M+H] ™"
Vi du tham khéo 12
Cong thuc 117

/[::ngBr
H3C N. N.

N 2 Y*NH 2N

2N 2 £ ), ! .CH

[\)'\ CHs, /©/[N)\S’CH3 —_— /©/[NJ\SC 3

N~ s~
1 H3C 3 H3C 4

Dung dich chira hop chét 1 (3,0g) trong THF khan (250mL) duoc bd sung
tung giot dung dich chira 0,5 mol/L hop chét 2 trong THF (52mL) vé6i d4 lanh
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trong diéu kién khi argon. Nhiét do ctia hdn hop phan tmg dugce lam gidm mot
cach tir tir xubng nhiét do phong, hdn hop phan tng nay dugc khudy trong 15
gidy, va sau d6 axit clohydric loging dwoc bd sung mot cach tir tir & diéu kién d4
lanh. Hn hop phén tng duoc didu chinh dén pH trung hoa bing dung dich nudc
chira natri bicacbonat bdo hoa, va sau d6 dung dich dugc pha lodng bing etyl
axetat, duogc rira béng nude mudi, va dugce lam khd trén natri sulfat khan. Dung
mdi dugc lam bay hoi trong diéu kién 4p suét giam. San phim thé thu dugc 3
dugc hoa tan trong toluen (250mL), va 2,3-diclo-5,6-dixyano-p-benzoquinon
(6,4g) dugc bd sung timg phan vao dung dich nay. Sau khi khudy trong 40 phut
& nhiét d6 phong, hdn hop phéan tmg nay duoc pha lofing bing etyl axetat, va sau
d6 duoc rira bang dung dich hdn hop cta dung dich nuée chira 2 mol/L natri
hydroxit va natri thiosulfat, nuéc, va nudc mubdi, va duge 1am khd trén magie
sulfat khan. Dung mdi dugc 1am bay hoi trong diéu kién 4p suét giam, va phan
can thu dugc duogc tao huyén pht va duge rira trong dung moi hdn hop cia etyl
axetat-hexan (1:2), duoc loc, va duoc lam khé dé thu dugc hop chét 4 (3,3g) &
dang chét rin mau vang.
MS (APCI) 218 [M+H] ™"
Vi du tham khéo 13-17

Hop chét ban dau twong tmg dugc xir Iy theo phwong phép twong tu nhu
phuong phép duoc dé cép trong vi du tham khao 12 dé thu duoc hop chét duoc
mo ta trong bang 33 dudi day.
Cong thic 118

LX

R”N” > SCH;
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Bang 33

Vi du tham khao Ms

R
13 /(j APCI 222 [M+H]+
F

14 /©/ APCI 238/240 [M+HJ+
cl

CHa

15 @/ APCI 218 [M+HJ+
OCHs

16 @/ APCI 234 [M+H]+

HaC

17 C\/ ESI 224 [M+HJ+

\s

Vi du tham khao 18
Cong thuc 119

N,
B N
a ,eCHg
N\/ N™ S --—---»~N/ N/ SO,CH5
N N
1 2
HsC CIH3

Dung dich chira hop chét 1 (2,3g) trong diclometan (45mL) dugc bd sung
huyén pht nuéc chira 25% axit m-cloperbenzoic (4,7g) trong diclometan (45
mL), va hdn hop phén tng nay duoc khudy trong 17 gid & nhiét do phong.
Hdn hop phan tmg dugc xir 1y bang dung dich nudc chira natri thiosulfat, va sau
d6 dung dich hén hop cta dung dich nuéc chira natri bicacbonat bdo hoa va
nuée (khoang 1: 1) duoc bd sung vao, va hdn hop phan tmg duoc khudy. Hon
hop phén tng dugc loc, va tinh thé thu duoc duge ria béng nudc va diclometan.
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Dich loc dugc chiét bing clorofom, dugc rira bing nudc va nudc mudi, va sau
d6 duogc lam kho trén magie sulfat khan, va dung mdi dugc lam bay hoi trong
diéu kién 4p sudt giam. Phin cin két tinh thu duoc dugc két hop véi tinh thé thu
duoc trude do, va céc chét két hop duge tao huyén phi va duoc rira trong dung
moi hdn hop cua etyl axetat-hexan, dugc loc, va dugc 1am khd trong diéu kién
ap sut giam dé thu duoc hop chét 2 (2,4g) & dang chat rin mau vang.
MS (APCI) 290 [M+H]*
Vi du tham khao 19-32

Hop chét ban dau tuong tmg duge xir Iy theo phwong phap twong tw nhu
phwong phép duoc dé cép trong vi du tham khao 18 dé thu dugc hop chét duoc
mo ta trong bang 34 va 35 dudi day.
Cong thuc 120

N,
LA

2
R” N7 S0,CH;
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Bang 34
Vi du tham khao R Ms
19 D/ APCI 304 [M+H]+
FiC
20 \/]@/ APCI 280 [M+H]+
HyC”
21 APCI 286 [M+HJ+
22 (D/ APCI 278 [M+HJ+
o
0
23 %j/ APCI 278 [M+H}+
o)
24 ng/ APCI 292 [M+HJ+
F
25 @/ APCI 268 [M+H}+
HeC
cl
26 C‘@/ APCI| 304/308 [M+H]+
27 D/ APCI 250 [M+HJ+
HaC
28 J{j APCI 254 [M+H]+
F
R
29 i P APCI 270/272 [M+H}+
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Cong thire 121

LA

s
R”N” “S0,CH,

Bang 35
Vi du tham khao R Ms
CHj
30 ©/ APCl 250 [M+H}+
OCHj,
31 ©/ APC! 266 [M+H]+
F
F
Vi du tham khao 33

Cong thac 122

I

9

] Ney N._.CO,C Hs Mo
N/’ij/[NASOgCH;; 2 N/\/O):N)\N/\
N N LN CO,CHs

C/H3 1 éH3 3
| N“j‘\
% NTNTY
N L_N._COH
CHg 4

(1) Dung dich chira hop chét 1 (1,2g) trong DMF (40mL) dugc bd sung hop chét
2 (1,8g), va hon hop phan tng nay dugc khudy trong 3 ngay ¢ nhiét d6 phong

trong diéu kién khi argon. Sau khi c¢6 dic trong didu kién 4p sut giam, hdn hop
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phén ung nay dugc pha loang bing etyl axetat, va sau d6 duoc rira bing nudc,
dung dich nudc chura natri bicacbonat bdo hoa va nuége mubi, va duoc 1am khé
trén magie sulfat khan. Dung méi dugc lam bay hoi trong didu kién 4p suét giam,
va phén cin thu dugc dugc tinh ché bing phwong phép sic ky cot silicagel (rira
giai: etyl axetat-metanol; gradien: 100:0-90:10). Phan c3n két tinh thu duoc
duoc tao huyén pht va dugc rira trong dung moi hon hop cla etyl axetat-hexan
(1: 1), dugc loc, va duoc 1am khé dé thu duge hop chét 3 (1,3 g) & dang chét rén
mau vang.
MS (APCI) 382 [M+H]™"
(2) Hop chit 3 (1,3g) duoc hoa tan trong etanol (15mL)-THF (15mL), dung dich
nudc chtra 1 mol/L natri hydroxit (7mL) dugc bd sung vao dung dich nay, va
hdn hop phan tmg dugc khudy trong 2 gi & nhiét d6 phong. Hon hgp phan tmg
nay duoc c¢b dic trong didu kién ap suét giam, phan cin dugc hoa tan trong nuéc,
va sau d6 dung dich nudc chira 1 mol/L axit clohydric dugc b6 sung vao dung
dich ndy c6 d4 lanh dé didu chinh pH cta dung dich dén pH nim trong khoang
tir 4 dén 5. Két tha duge loc, duge rira, va duge 1am kho dé thu duge hop chét 4
(1,3g) & dang chét rin mau vang.
MS (APCI) 354 [M+H]*
Vi du tham khao 34-39
Hop chét ban dau tuong tmg dugc xir Iy theo phuong phép tuong ty nhu

phwong phap duoc dé cép trong vi du tham khao 33 dé thu duoc hop chat dugc
mo ta trong bang 36 dudi day.
Cong thuc 123
P

NN 0

"N Aoy

R
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Bang 36
Vi du tham khao R Ms
34 O\D/ 344 [M+H}+ ESI
HaC” |
35 350 [M+HJ+ APCI
Cl
36 CK@/ 368/370 [M+H]+ APCI
CHa
37 ©/ 314 [M+H}+ APCI
OCH;,
38 C( 330 [M+H}+ APCI
F
39 C‘\@ 370/372 [M+HJ+ APCI
F
Vi du tham khao 40

Cong thuc 124

HNTY

N N._-CO,CoHs Nen
l '/k 2 l >
N” >S0,CH; NN
. . LN _CO5CHs
1
|N]“L
— NTINTY
- L_N._CO,Na

4

(1) Dung dich chtra hop chét 1 (10g) trong axetonitril (200mL) dugc bd sung
hop chét 2 (13,5mL), va hdn hop phan tmg nay dugc khudy trong 7,5 gio & nhiét
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d6 phong trong diéu kién khi argon. Hon hop phan tng dugc pha loéng bang
nuée, va sau d6 duoc chiét hai lan béng clorofom, va 16p hitu co thu dugc duge
lam kho trén natri sulfat khan. Dung méi dugc lam bay hoi trong diéu kién ép
sudt giam, va phan cin thu dugc dugc tinh ché béng phuong phép séc ky cot
silicagel (rira giai: hexan-etyl axetat; gradien: 50:50-0:100). Phén cin két tinh
thu duoc duoc tao huyén phu va duoc ria trong dietyl ete, dugc loc, va dugc
1am khé dé thu duge hop chéit 3 (10,2g) & dang chét rin mau vang.
MS (APCI) 346 [M+H]™"
(2) Hop chét 3 (10,2g) duoc hoa tan trong etanol (80mL)-THF (10mL), dung
dich nuéc chtra 2 mol/L natri hydroxit (22mL) dugc bd sung vao dung dich nay,
va hdn hop phan tng nay duoc khudy trong 16 gio & nhiét d6 phong. Hdn hop
phan tmg nay dugc khudy trong 10 phit & diéu kién d4 lanh, va tiép d6 két tia
duogc loc, duge rira bang dung mdi hén hop ctia THF:etanol (1:1), va dugc lam
kho dé thu duge hop chit 4 (10g) & dang chét ran mau vang.
MS (ESI) 316 [M-Na]
Vi du tham khao 41-45

Hop chit ban déu twong tmg dugc xi Iy theo phuong phap twong ty nhu
phuong phép dugc dé cp trong vi du tham khao 40 dé thu dugc hop chit dugc
mo ta trong bang 37 dudi day.
Cong thuce 125

N,

‘N
J://fk/\,

R™ N N O

UL N N
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Bang 37
Vi du tham khao R Ms
41 Q/ 366 [M-Na}- ESI
FaC
42 (D/ 340 [M-Na}- ESI
o
F
43 ©/ 330 [M-Na]- ESI
HaC
44 /©/ 312 [M-Na}- ESI
HaC
45 /©/ 332/334 [M-Na]- ES
cl
Vi du tham khao 46

Cong thuc 126

%ju A p
NTINTY — NN 0
CH
’ &\/NYO\}—%H;; 2 k"\‘\/H\O(:chz-{:,
O CH,

Z

N,
%ﬁ
—— N” Ny o
3 l\/N\))\Ol\la

(1) Dung dich chtra hop chét 1 (1240mg) trong clorofom (6mL) dugc b6 sung
axit trifloaxetic (6mL), va hdn hop phéan tmg dugc khudy trong 2 gid & nhiét do
phong. Hon hop phan tmg nay duoc pha lodng béng clorofom, va sau d6 dung
dich nuéc chura kali cacbonat duge bd sung trong diéu kién 1am mat bang da, va

hdn hop phan tmg dugc chiét hai 14n béng clorofom. Lép hitu co thu dugc duge
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lam kho trén kali cacbonat, va dung moi dugc cd dic trong diéu kién ap suét
giam. Phan cin thu dugc dugc hoa tan trong axetonitril (32mL), tiép do etyl
cloaxetat (420uL) va natri cacbonat (1030mg) dugc bd sung vao dung dich nay,
va hdn hop phan tmg nay duoc khudy trong 20 gi& & 65°C. Hon hop phan tng
duoc 1am mat xudng nhiét d6 phong, va tiép d6 dugc pha lodng bing etyl axetat,
duoc rira bang nudce va nude mubi, va duoc 1am kho trén natri sulfat khan. Dung
mdi duge 1am bay hoi trong didu kién 4p sudt giam, va phén can thu dugc duge
tinh ché phuong phép sic ky cot NH-silicagel (rira gidi: hexan-etyl axetat;
gradien: 70:30-50:50) dé thu dugc hop chét 2 (672mg) & dang chit rin mau
vang.
MS (APCI) 370 [M+H]*
(2) Hop chét 2 (672mg) dugc hoa tan trong etanol (10mL)-THF (10mL). Dung
dich nudc chira 1 mol/L natri hydroxit (1,8mL) dugc bd sung vao dung dich nay,
va hdn hop phan tmg duoc khudy trong 4 gio & nhiét 6 phong. Két tha duoc
loc, va duge lam kho dé thu duoc hop chét 3 (582mg) & dang chét rin mau vang.
MS (ESI) 340 [M-Na]™*
Vi du tham khao 47-48
Hop chét ban diu twong tmg dugc xir Iy theo phuong phép tuong ty nhu
phuong phép dugc d& cap trong vi du tham khao 46 dé thu duge hop chét duoc
mo ta trong bang 38 dudi day.
Cong thtc 127
LA

RTN"NTY 0

l\/N\/K()Na
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Bang 38
Vi du tham khao R Ms
KLY o
47 X 378 [M-Na}- ESI
F o
F
48 F\@ 352 [M-Na}- ESI
F
Vi du tham khao 49
Cong thuc 128
N

@
Cl N™ N
K/)“ o g CHs

CH, o
U My
3

rd
O
R,
O
=L
é Oi
z
Y7
(—z
W,

Dung dich hdn hop chira hop chét 1 (100mg), hop chét 2 (109mg), va
diclobis(triphenylphosphin) paladi (12mg) trong dioxan (3,3mL) duoc bd sung
dung dich nuéc chtra 2 mol/L natri cacbonat (0,7mL), hdn hop phan tng nay
duge khudy trong 15 phiit & 150°C trong thiét bj phan tng vi séng (Initiator,
Biotage). Hon hop phan Gng dugc 1am mat xudng nhiét do phong, dugc pha
lodng bing etyl axetat, va sau d6 dugc rira bang nudc va nudc mudi, dugc 1am
khd trén natri sulfat khan, va duoc loc. Dung mdi duoc lam bay hoi trong diéu
kién 4p sut giam, va phan cin thu dugc dugce tinh ché bang phuwong phap sic ky
cot silicagel (rira giai: hexan-etyl axetat; gradien: 85:15-50:50) dé thu duoc hop
chét 3 (97mg) & dang chit rin mau vang.

MS (APCI) 384 [M+H] ™"
Vi du tham khao 50-62

Hop chét ban ddu tuong tmg duoc xi 1y theo phwong phép tuong tw nhu

phuong phép duoc dé cép trong vi du tham khao 49 dé thu duogc hop chét duoc
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mo ta trong bang 39 va 40 dudi day.

Cong thuc 129

!
RTNTINTY
(N0 fMs
Y fcH,
O CH;
Bang 39
Vi du tham khao R Ms
X
50 O(Ij APCI 398 [M+H]+
51 (S][\/\/ APCI 399 [M+H]
+H]+
\N \)
Cl -
52 \O’ APCI 376/378 [M+H]+
P
F
53 F\@ APCI 396 [M+HJ+
N
F
54 C'@\/ APCI 412/414 [M+H]+
F
55 /lij/ APCI 360 (M+H]+
HaC
F S
56 [ APCI 378 [M+H}+
FNS
CH
NN
57 <©/ APCI 396 [M+H)+
58 APCI 304 [M+H]+
\C/
59 O/\H APCI 368 [M+H]+
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Cong thuc 130

5
N o
N._.O 3
Y f~cH,
O CHg
Bang 40
Vi du tham khao R Ms
60 /©/ 3136226
FC APCl 410 [M+H]+
\ 3098814
61 (O\Ji;'/ APCI 384 [M+H]+
0
62 I | 3096558
APCI 398 [M+H]+
Vi du tham khao 63
Cong thuce 131
Chay,
0-X_CHs
-z NCN” g
o ’O\l o5t |
1 CHsy NC”™ °N

Dung dich hdn hop cia hop chit 1 (200mg), hop chét 2 (169mg),
tris(dibenzylidenaxeton) dipaladi (31mg), dung dich chta 1 mol/L tri-t-
butylphosphin toluen (66uL), va xesi cacbonat (870mg) trong THF (12mL)
duoc loai khi trong diéu kién 4p suét giam, va sau d6 duogc thdi lai bang khi
argon. Hon hop phan tng duoc khudy trong 2 gir két hop gia nhiét co héi luu,
va sau d6 duoc lam mat xudng nhiét 6 phong, duoc pha loéing bang etyl axetat,
va tiép d6 hdn hop phan tng dugc ria bing nudc va nude mudi, va dugc lam

kho trén magie sulfat khan. Dung méi duoc lam bay hoi trong diéu kién 4p suét
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giam, va phén can két tinh thu duogc duoc tao huyén phu va dugc rira trong dung

mdi hdn hop cla etyl axetat-hexan, dugc loc, va dugc lam kho dé thu duoc hop

27498

chit 3 (157mg) & dang chét rén mau vang.

MS (APCI) 368 [M+H]™"
Vi du tham khao 64

Hop chét ban déu tuong tmg dugc xtr ly theo phuong phép twong ty nhu
phuong phap dugc d& cap trong vi du tham khao 63 dé thu duoc hop chit dugc
mo ta trong bang 41 dudi day.

Cong thtrc 132

(o

P

V | %5 1

R™ i V/\] CH,

L_N_O

T YcH,
O 3

Béng 41

Vi du tham khao R Ms
‘.9
64 N APCI 396 [M+H]+
HsC
Vi du tham khao 65
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Cong thirc 133

J me, LN
CH v CH
| L_N_O gHs""“‘* CH, ) K,NTO\{_BCHS
O  CHy O CHs
= ) Br
XA ey
P
T o
0 4 Y \(—c:H3
O CHs

(1) Dung dich chita hop chét 1 (2,0g) trong dioxan (6mL) dugc loai khi trong
didu kién 4p sudt giam, va sau d6 duogc thdi lai béng khi argon. Hon hgp phan
g dugc bd sung hexametylditin (2,5mL) va tetrakis(triphenylphosphin) paladi
(233mg), hdn hop phén tng nay duoc loai khi mot 14n nita trong diéu kién &p
sudt giam, va sau d6 duoc thdi lai bing khi argon, va hdn hgp phan ting nay
duoc khudy trong 1,3 gid két hop gia nhiét c6 hdi lvu. Hon hop phan tng duoc
lam mét xubng nhiét d6 phong, va dugc cb dic trong diu kién 4p suét giam.
Phan cin thu duge duge tinh ché phuong phép séc ky c6t NH-silicagel (rira giai:
hexan-etyl axetat; gradien: 95:5-75:25-50:50), va san phim thd thu duoc tinh
ché lai bing phuong phép sic ky cot silicagel (rra giai: hexan-etyl axetat;
gradien: 95:5-70:30-34:66) dé thu dugc hop chét 2 (1,3g) & dang chét rdn mau
vang.

MS (APCI) 426/428/430 [M+H]*

(2) Dung dich chira hop chét 2 (250mg) va hop chét 3 (138mg) trong dioxan
(6mL) dugc loai khi trong didu kién ap sudt giam, va sau d6 dugc thdi lai bang
khi argon. Hon hop phan tmg dugc bd sung tetrakis(triphenylphosphin) paladi
(850mg), va hdn hop phan tmg nay duoc loai khi mot l4n nira trong diéu kién ap
sut giam, va sau d6 duoc thdi lai bang khi argon, khudy trong 17,5 gid két hop
gia nhiét c¢6 hdi luu. Hon hop phan tmg duogc 1am mat xubng nhiét do phong, va

dung dich nudc chira 10% kali florua dugc bd sung vao. Hon hop phan tmg nay
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dugc khudy trong 30 phit & nhiét d6 phong, va sau d6 dugc chiét bang etyl
axetat. Lop hitu co dugc rira bing nuéc mudi, va duge 1am kho trén magie sulfat
khan. Dung méi dugc lam bay hoi trong diéu kién ap sut giam, va phan cin thu
duoc duge tinh ché bing phuong phép séc ky cot silicagel (rira giai: hexan-etyl
axetat; gradien: 80:20-50:50) d& thu duoc hop chit 4 (192mg) & dang chét rin

mau vang..
MS (APCI) 422 [M+H] "
Vi du tham khao 66
Cong thuc 134
O CHs
Crese
N HoN °N O CHj
B 2 2 P M _A-cH
/QIN/)\N/\ NN \)Ok O o/\EHS 3
. L_N._CO,Na F N N
3

Hop chit 1 (1,0g) va hop chit 2 (885mg) duge tao huyén phti trong DMF
(20mL). Diisopropyletylamin (1,0mL), 1-hydroxybenzotriazol (598mg) and 1-
(3-dimetylaminopropyl)-3-etylcarbodiimit hydroclorua (848 mg) dugc bd sung
vao huyén phi ndy, va hdn hop phan tmg nay dugc khudy trong 18 gid & nhiét
d6 phong. Hon hop phan ung ndy duoc pha lodng bing dung dich nuéc chia
natri bicacbonat bdo hoa, va dugc chiét hai 1an bang etyl axetat. Lép hitu co
duoc ria béng nude mudi, duge 1am kho trén natri sulfat khan, va dung moi
dugc lam bay hoi trong diéu kién 4p sudt giam. Phdn cin thu duge dugc tinh ché
bing phuong phap sic ky cot silicagel (rira gidi: clorofom-metanol; gradien:
100:0-95:5) dé thu duoc hop chét 3 (1,6 g) & dang bt mau vang.

MS (APCI) 500 [M+H]"
Vi du tham khao 67-75

Hop chét ban diu tuong tmg dugc xi Iy theo phuong phép tuong ty nhu
phuong phép duoc dé cép trong vi du tham khao 66 dé thu duoc hop chat duoc
mo ta trong bang 42 dudi day.
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Cong thure 135

Ns
JE SN
RI7SNZ N/ﬁ o
K/N\)]\RZ

Bang 42
Vi dy tham khao R R? Ms
O CH
N J\O kaz
- N “ Q CHs 516/518 APCI [M+H]+
C H
o) )c:a
CHy
N" O
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E H
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65 2 ~ VC CHs 486 APC| [M+t
AT W, At
CHs
O CHy
N ACHa
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c Y
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I NY '
F H F
O CH,
A _A-CH,
(N O/(E:H;
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Ci H Ol
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N __A-CH,
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/ NY Y
cl H BH
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N
cl H
0‘1 O CH,
75 \N/g\ H ACH; 542 ESI[M+H]+
F H N" 07 Th,
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Vi du tham khao 76
Cong thirc 136

(1) Hop chit 1 (5,0g) va hop chat 2 (19,5g) dugc tao huyén phu trong THF
(175mL), va huyén phu duoc khudy trong 18 gior két hop gia nhiét co héi luu.
Hon hop phéan tng duoc 1am mat xubng nhiét d6 phong, két tia dugc loc, dugce
rira bang etyl axetat, va dugc lam kho d& thu duoc hop chét 3 (6,5g) & dang chét
rin khong mau.

MS (APCI) 282 [M+H]™"

(2) Dung dich chtra triphenylphosphin (699mg) trong dioxan (22mL) dugc bd
sung N-closuxinimit (356mg), va hdn hop phan ting nay duge khudy trong 30
phit & nhiét d6 phong. Sau d6, hdn hgp phan tng dugc bd sung hop chét 3
(150mg), va hon hop phan g ndy duoc khudy trong 40 phit két hop gia nhiét
¢6 hdi luu. Hdn hop phan tng duge 1am mat xudng nhiét d6 phong, va duge co
dic trong diéu kién ap suét giam. Phén can thu dugce dugc pha lofing béng etyl
axetat, va trietylamin (296uL) va nudc dugc bb sung vao dung dich nay, tiép do
duoc loc dé loai bod chét khong tan, va dugc rira béng etyl axetat. Dich loc
duoc riaa béng nude va nude mudi, va duge 1am kho trén magie sulfat khan.
Dung mdi duoc 1am bay hoi trong diéu kién ap sut giam, va phan cin thu dugc
tinh ché ngay bang phuong phéap sic ky cot silicagel (rira giai: hexan-etyl axetat
80: 20) dé thu duoc hop chét 4 (146mg) & dang chét rén mau do.

MS (APCI) 300/302 [M+H] ™"
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Vi du tham khao 77
Cong thuac 137
i b
IN‘NH \.2-/ IN‘NH /[N“N
0 N)\SCHS —— 0 NAN/\ —— NN
1 3 0 4 L_o

(1) Hop chit 1 (5,0g) va hop chét 2 (9,1g) duoc tao huyén phu trong THF
(180mL), va huyén pht dugc khudy trong 20 gity két hop gia nhiét c6 hdi lwu.
Hon hop phan tmg duge 1am mat xubng nhiét do phong, két taa duoge loc, duoc
rira bing etyl axetat, va dugc 1am kho dé thu duge hop chét 3 (5,8g) & dang chat
rin mau vang nhat.

MS (APCI) 183 [M+H]*

(2) Dung dich chira triphenylphosphin (13,0g) trong dioxan (550mL) dugc bd
sung N-closuxinimit (6,7g), va hdn hop phan tmg nay dugc khudy trong 30 phit
& nhiét d6 phong. Sau d6, hdn hgp phan tmg dugc bd sung hop chét 3 (3,0g), va
hén hop phan tng dugc khudy trong 1 gid két hop gia nhiét c¢6 hdi luu. Hon hop
phéan Gng dugc lam mat trong chdu d4, trietylamin (5,1mL) dugc bb sung vao,
va hdn hop phan tmg duge khudy trong 1 gio. Chét khong tan duoc loai bd bing
cach loc, duoc rira bang dioxan, va sau dé dich loc thu dugc dugc ¢d dic trong
didu kién 4p sut giam. Phan cin thu dugc tinh ché ngay bing phuong phép sdc
ky cot silicagel (rtra giai: hexan-etyl axetat; gradien: 95:5-75:25) dé thu duoc
hop chét 4 (2,5g) & dang chét rdn mau vang cam.

MS (APCI) 201/203 [M+H]"

-146-



27498

Vi du tham khao 78
Cong thuce 138

HN HCl
Ny ‘ CO,CH, [ N
| 2 OH N7 N
N SOzCHg s R E CO2CH3
o
NZ N
e CO,Na
F 4
OH

(1) Huyén phu chira hop chét 1 (500mg) va hop chét 2 (624mg) trong axetonitril
(6mL) duoc bd sung diisopropyletylamin (1040pL), va huyén pht duge khudy
trong 14 gio' & nhiét d6 phong. Hon hop phén tmg dugc pha lodng bing nudc, va
sau d6 dugc chiét 3 lan bﬁng clorofom, va 16p hitu co thu dugc duge 1am kho
trén natri sulfat khan. Dung méi dugc lam bay hoi trong didu kién 4p suét giam,
va phan cin thu dugc dugc tinh ché bang phuong phép sic ky cot silicagel (rira
giai: clorofom-etyl axetat 67: 33) dé thu dugc hop chét 3 (409mg) & dang chét
rdn mau vang.

MS (APCI) 347 [M+H]™"

(2) Hop chit 3 (400mg) dugc hoa tan trong metanol (2,3ml), dung dich nudc
chira 2 mol/L natri hydroxit (1,2mL) dugc bd sung vao dung dich nay, va hén
hop phan tng nay dugc khudy trong 18 gid & nhiét do phong. Chat két tia duoc
loc, va duoc 1am kho dé thu duoc hop chét 4 (184mg) & dang chét ran mau vang.
MS (ESI) 331 [M-Na]

-147-



27498

Vi du tham khéo 79
Cong thuac 139

g[: ‘N 2HCI

L.,
(1) Dung dich chira hop chét 1 (3,0g) va hop chét 2 (2,37g) trong THF (300 mL)
duoc bd sung trietylamin (3,3mL), va hdn hop phan mg nay dugc khudy trong
14 gid & nhiét d6 phong. Hon hop phén tng dugc bd sung DMF (100 mL), va
hdn hop phan Gng ndy duoc khudy thém 7 gio & nhiét do phong, va sau d6 dugc
pha loging bing nudc. Hon hop phan tmg duoc chiét bing etyl axetat, va 16p hitu
co thu dugc duogc rira béng nude, dung dich nude chira natri bicacbonat bdo hoa
va nudc mudi, va sau d6 duoc lam kho trén magie sulfat khan. Dung mdi duoc
1am bay hoi trong diéu kién &p suét giam, va phén cin thu duoc dugce tinh ché
bing phuwong phap sic ky cot silicagel (rira gidi: hexan-etyl axetat; gradien:
65:35-50:50) dé thu dugc hop chét 3 (3,29g) & dang chét rin mau vang.
MS (APCI) 374 [M+H]™"
(2) Dung dich chtra hop chét 3 (664mg) trong THF (20mL) dugc bb sung dung
dich chtta 4 mol/L HCI trong etyl axetat (10mL), va hdn hgp phan ting ndy dugc
khudy trong 1 ngdy & nhiét d6 phong. Hon hgp phan (mg nay dugc cd dic trong
didu kién 4p suét giam, va phan cin thu dugc dugc tao huyén phu va dugc rira
trong etyl axetat, dugc loc, va duoc lam kho dé thu dugc hop chét 4 (599mg) &
dang bot mau vang nhat.
MS (APCI) 274 [M+H]*
Vi du tham khao 80
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Cong thuc 140

(1) Dung dich chita hop chét 1 (450mg) trong axetonitril (16mL) dugc bd sung
hop chit 2 (403mg) va diisopropyletylamin (580ul), va hdn hgp phén tmg dugce
khudy trong 1 gio & nhiét d6 phong trong diéu kién khi argon, va sau d6 dugce
khudy thém 4 gio & 60°C. Hon hop phan tng dwgc 1am mat xubng nhiét do
phong, va tiép do duoc pha lodng bang dung dich nudc chtra natri bicacbonat
bdo hoa, va duge chiét hai 1an bang clorofom. Lép hitu co dugc 1am khd trén
natri sulfat khan, va dung méi dugc lam bay hoi trong diéu kién &p suét giam.
Phan ciin thu duge dugc tinh ché phuwong phap sic ky cot NH-silicagel (rira giai:
hexan-etyl axetat; gradien: 70:30-50:50) dé thu dugc hop chét 3 (390mg) & dang
chét rin mau vang.

MS (ESI) 391/393 [M+H] ™"

(2) Dung dich chira hop chit 3 (390mg) trong clorofom (2mL) dugc bd sung
axit trifloaxetic (2mL), va hdn hop phan tng ndy duoc khudy trong 1,5 gio &
nhiét d6 phong. Hon hop phan tng nay duoc pha lodng béng metanol, sau d6
duge xir Iy bing nhya trao ddi cation manh dugc bao géi (PoraPak Rxn Cx, rira
giai: dung dich chira 1 mol/L NHj trong metanol), va chét rira giai duoc co dic
trong diéu kién 4p sudt giam dé thu dugc hop chit 4 (296mg) & dang chét rén
mau vang.

MS (ESI) 291/293 [M+H]*
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Vi du tham khéo 81
Cong thuce 141

CHs N
CHa IN“N 1
N” ™ S0,CH > N
1 2CHs 5 NUNH

Dung dich chtra hop chit 1 (750mg) trong THF (30mL) dugc bd sung
piperazin (1,3g), va hdn hop phan tmg nay dugc khudy trong 20 phiit & nhiét do
phong trong diéu kién khi argon. Hon hop phan tmg ndy dugc pha loéng bing
etyl axetat, va sau d6 dugc rira bang dung dich nudc chira 20% kali cacbonat, va
16p hitu co duge lam kho trén magie sulfat khan. Dung méi dugc lam bay hoi
trong diéu kién 4p suét giam, va phdn cin thu dugc duge tinh ché bang phuong
phap sic ky cot silicagel (rra giai: clorofom-10% nuéc amoniac/metanol;
gradien: 97:3-90:10) dé thu duogc hop chit 2 (524mg) & dang chét nhét mau
vang.

MS (APCI) 256 [M+H]*
Vi du tham khéo 82-83

Hop chét ban dau tvong tmg duge xtt 1y theo phuong phap twong ty nhu
phwong phap duoc d& cép trong vi du tham khao 79 hoic vi du tham khéo 80 dé
thu duoc hop chét duge mo ta trong bang 43 dudi day.
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Bang 43
Vidu
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Vi du tham khéo 84

Cong thic 142

clorofom, isovaleryl clorua (217uL) dugc bd sung vao dung dich ndy, va hén
hop phéan tmg nay duoc khudy trong 3 gid & nhiét d6 phong. Hon hop phén tmg
nay dugc pha lodng bing dung dich nudc chira natri bicacbonat bio hoa, va
dugc chiét hai lan béng clorofom. Lép hitu co dugc lam kho trén natri sulfat
khan, va dung méi dugc 1am bay hoi trong diéu kién ap sudt giam. Phan cin
-thu dwoc dugce tao huyén phi va dugc rira trong dung dich hdn hop cua etyl

axetat-hexan, duoc loc, va duge lam kho dé thu duoc hop chat 2 (120 mg) &

K/N‘NHZ

(1) Hop chét 1 (100mg) va diisopropyletylamin (240uL) dwgc hoa tan trong

A
N O CHy
K/N\NJK)\C%

H
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dang chét rin khéng mau.

MS (APCI) 286 [M+H] ™"

(2) Dung dich chtra hop chit 2 (120mg) trong clorofom (1mL) dugc bd sung
axit trifloaxetic (1mL), va hdn hop phan tmg dugc khudy trong 4 gid & nhiét do
phong. Hon hop phéan Gng ndy dugc pha loing bing metanol, duoc xir Iy bing
nhua trao ddi cation manh dugc bao géi (PoraPak Rxn Cx, rira giai: dung dich
chira 1 mol/L NHj3 trong metanol), va chét rira giai dugc c6 dac trong didu kién
ap suét giam dé thu dwoc hop chét 3 (74mg) & dang chét rdn khong mau.

MS (ESI) 186 [M+H]*

Vi du tham khao 85

Cong thirc 143
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(1) Dung dich chira hop chét 1 (10mL) trong nudc (120mL) dugc bd sung natri
periodat (13g), va hdn hop phan tng nay duoc khudy trong 18 gio & nhiét do
phong. Hon hop phan tng duoc bd sung axetonitril (180mL), va chit két taa
duoc loai bo b@fmg cach loc. Dich loc duoc co dac trong diéu kién ap suét giam,
axetonitril (180mL) dwoc bd sung vao phin cin thu dugc, va chit khéng tan
duoc loai bo béng cach loc. Dich loc dugc ¢6 dic trong diéu kién ap sudt giam,
va phén cdn thu dugc dugc hoa tan trong nudc, va tiép do axit axeton-1,3-
dicarboxylic (17,8g) va axit clohydric dic (6,6mL) duoc bd sung vao dung dich
ndy. Sau d6, hdn hop phan tmg dugc bd sung timg giot benzylamin & nhiét do
phong trén 1 gid, va hdn hop phéan g nay duoc khudy trong 2,5 gio sau khi gia
nhiét 1én 50°C. Hdn hop phan tmg duoc 1am mat xubng nhiét d6 phong, va sau
d6 dung dich nudc chira 1 mol/L natri hydroxit dugc bd sung vao, d6 pH cua
dung dich phan tmg dugc didu chinh dén khoang tir 9 dén 10, va hdn hop phan
g duogc chiét bang clorofom. Lép hitu co dugc lam kho trén kali cacbonat, va
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dung méi dugc lam bay hoi trong didu kién ép suit giam. Phan can thu duoc
dugc tao huyén phu va duogc rira trong dung dich hdn hop ciia etyl axetat-hexan,
duoc loc, va dugc lam kho dé thu dwoc hop chét 2 (9,9g) & dang chét rén khong
mau.
MS (ESI) 232 [M+H]*
(2) Hop chét 2 (3,0g) dugc hoa tan trong metanol (40mL). 20% paladi hydroxit
chira nuéce trén cacbon (900mg) va di-t-butyl dicacbonat (3,1g) dugc bd sung
vao dung dich nay, va hdn hop phan tng niy duoc khudy trong 6 gid & nhiét do
phong trong didu kién khi hydro. Hn hop phan tmg duoc thbi qua khi argon, va
sau d6 di-t-butyl dicacbonat (1,0g) dugc bd sung vao, va hdn hgp phan tng niy
dugc khudy trong 20 gid & nhiét d6 phong. Paladi hydroxit trén cacbon dugc
loai bo béng cach loc, va sau dé duoc rira béng metanol. Dich loc duogc c6 dac
trong diéu kién 4p Suét giam, va phén can thu dugce dugce tao huyén phu va duogc
rira trong hexan, dugc loc, va dugc lam khd dé thu duoc hop chat 3 (2,6g) &
dang chit rén khéng mau.
(3) Hop chét 3 (1,0g) dugc hoa tan trong metanol (10mL). Natri borohydrua
(157mg) duoc bd sung vao dung dich niy & didu kién d4 lanh, va hén hop phan
g duoc khudy trong 1 gid & nhiét d6 tuong tw, va sau dé dugc khudy thém 17
gid & nhiét d6 phong. Hon hop phan tmg duge bd sung lai natri borohydrua
(157mg), va hdn hop phan ng nay duoc khudy thém 1 ngay & nhiét do phong.
Hon hop phan tng nay dugc pha loing biang dung dich nudc chira natri
bicacbonat bdo hoa, va dugc chiét bz“mg clorofom. Lép hitu co duge lam kho
trén natri sulfat khan, dung méi duoc 1am bay hoi trong didu kién 4p suét giam
dé thu dugc hop chét 4 (917mg) & dang chét rin khong mau.
MS (APCI) 244 [M+H] ™"
(4) Hop chit 4 (400mg) duoc hoa tan trong THF (16mL). Diphenylphosphoryl
azit (1360mg), triphenylphosphin (1280mg) va dung dich chtra 2,2 mol/L dietyl
azodicarboxylat/toluen (2,3mL) duoc bd sung vao dung dich nay & didu kién d4
lanh, va nhiét d6 cua hdn hop phan tmg duoc nang dén nhiét d6 phong, sau d6
khudy hdn hop phan tng trong 18 gio. Hon hop phan tmg dugc pha lodng bing
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nudc, va sau do dugce chiét bing etyl axetat. Lop hitu co dugc 1am kho trén natri
sulfat khan, va dung méi duoc 1am bay hoi trong didu kién ap sut giam. Phan
can thu dugce duogc tinh ché bing phuong phép sic ky cot silicagel (rira giai:
hexan-etyl axetat; gradien: 100:0-80:20) dé thu dugc hop chét 5 (320mg) & dang
chét nhét khong mau.

MS (APCI) 269 [M+H] "

(5) Hop chét 5 (320mg) dugc hoa tan trong metanol (10mL). 10% paladi chtra
nude trén cacbon (160mg) duoc bd sung vao dung dich nay, va hdn hop phén
g duoc khudy trong 2 gid trong diéu kién khi hydro. Paladi trén cacbon duoc
loai bo bﬁng cach loc, va sau d6 dugc rira béng metanol. Dich loc dugc co déc
trong diéu kién ap suét giam, va ph?m can thu dugc dugc tao huyén phu va dugc
ria trong dung dich hdn hop cua etyl axetat-hexan, dugc loc, va dugce lam kho
dé thu dugc hop chét 6 (280mg) & dang chit rin khong mau.

MS (APCI) 243 [M+H]"

Vi du tham khao 86
Cong thuc 144
OCHs OCH 5
%\OCH3 H3COZCW\OCH3 HOzc%
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3 07",
0 OCH,
H3co2c\ﬁf Hozc\a{ HOzC% Hozc\ﬁj\OCH;s
H O H O

l l
ic %3
ﬁ«

(1) Hop chat 1 (13,6g) dugc didu ché theo phuong phép nhu dwgc md ta trong
Bioorganic and Medicinal Chemistry Letters, Vol. 16 (2006) trang 5408 duoc

hoa tan trong metanol (80mL). Dung dich chtra 5 mol/L natri metoxit trong
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metanol (16,7mL) dugc bd sung viao dung dich ndy, va hén hop phan tmg nay
dugc khudy trong 16 gio & 80°C. Hn hop phan tmg dugc 1am mat xubng nhiét
do phong, va sau d6 dugc pha lodng béng dietyl ete, 0,5 mol/L axit clohydric
duoc bd sung vao dung dich nay, va dung dich dugc chiét bing etyl axetat. Lép
hitu co dugc 1am khd trén natri sulfat khan, va dung méi dugc 1am bay hoi dé
thu duge hdn hop ctia hop chét 2 va hop chét 3.

Hon hop thu duge dugc hoa tan trong axeton (80 mL). Amberlyst 15
(Aldrich, 1,4g) dugc bd sung vao dung dich nay, va hon hop phan tmg niy dugc
khudy trong 3 gid & 65°C. Hon hop phan tng dugc 1am maét xudng nhiét do
phong, va sau dé dugc loc, va dich loc duge c6 dic trong diéu kién 4p suét giam
@8 thu duoc hdn hop cua hop chit 3 va hop chét 4. Sau d6, hdn hop thu dugc
duoc hoa tan trong metanol (120mL), va dung dich nudc chira 1 mol/L natri
hydroxit (120mL) duoc b sung vao dung dich nay, tiép d6, khudy hdn hop phan
mg trong 1 gio & nhiét d6 phong. Hon hop phan tng dugc trung hoa bang 1
mol/L axit clohydric, va sau dé6 metanol dugc lam bay hoi, va dung dich dugc
chiét bang etyl axetat. Lép hitu co dugc rira bang nudc mudi, va sau d6 duoc
lam kho trén natri sulfat khan. Dung méi dugc lam bay hoi trong didu kién ap
sudt giam, va phén cn thu dugce duoc tao huyén phu va duge ria trong dietyl
ete, duoc loc, va duge lam kho dé thu duge hop chit 3 (5,0g) & dang chét ran
khéng mau.

MS (APCI) 185 [M+H]*

(2) Hop chit 3 (2,0g) dugc hoa tan trong metanol (24mL), metyl orthoformat
(8,0mL) va Amberlyst 15 (Aldrich, 200mg) dugc bd sung vao dung dich nay, va
hén hop phéan ng nay duogc khudy trong 3,5 gid & 80°C. Hon hop phan tng
dugc lam mat xuéng nhiét d6 phong, va sau d6 dugc loc, va dich loc dugc c6
dac trong didu kién 4p sudt giam. Phan cin thu duoge dugc tao huyén phu va
duoc rira trong dung dich hdn hop clia etyl axetat-hexan, dugce loc, va dugc lam
kho dé thu duoc hop chét 5 (1040mg) & dang chét rdn khéng mau.

Hop chit 5 (1040mg) dugc hoa tan trong toluen (25mL).
Diphenylphosphoryl azit (1490mg) va trietylamin (750uL) dugc bd sung vao
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dung dich nay, va hon hop phan tng duoc khudy trong 1 gio & 80°C. Sau do,
rugu benzyl (4,6mL) duge bd sung vao, va hdn hop phan ting nay dugc khuéy
trong 17 gid & 80°C. Hon hop phan tmg dugc 1am mat xudng nhiét d6 phong,
dwoc pha loding bang nude va dung dich nuéc chita natri bicacbonat bdo hoa, va
sau d6 duoc chiét bang etyl axetat. Lop hitu co duge rira bing nudc mudi, va
duoc 1am kho trén natri sulfat khan, va sau d6 dung méi dugc lam bay hoi.
Phén can thu duge duge tinh ché bing phuong phép sic ky cot silicagel (rira
giai: hexan-etyl axetat; gradien: 70:30-50:50) dé thu duogc hop chét 6 (954 mg) &
dang chét rdn khéng mau.
MS (APCI) 336 [M+H]™*
(3) Hop chét 6 (954mg) duoc hoa tan trong axeton (15mL). Amberlyst 15
(Aldrich, 280mg) dugc bd sung vao dung dich ndy, va hdn hgp phan ng nay
duoc khudy trong 1,5 gid & 65°C. Hon hop phan tng dugc 1am mét xudng nhiét
d6 phong, va sau d6 duogc loc, va dich loc dugc c6 ddc trong diéu kién 4p sudt
giam dé thu dugc hop chét 7 (833mg) & dang chét rén khéng mau.
MS (APCI) 290 [M+H]™*
(4) Hop chit 7 (350mg) dugc hoa tan trong metanol (12mL), va natri
borohydrua (92mg) duoc bd sung vao dung dich nay & nhiét d6 phong, sau d6
khudy hdn hop phan {mg trong 2 gid. Hon hop phén ung dugc bb sung dung
dich nudc chira amoni clorua, va metanol dugc 1am bay hoi trong diéu kién ap
sudt giam, va sau d6 dung dich dugc chiét bing etyl axetat. Lp hitu co dugc
lam kho trén natri sulfat khan, va dung méi dugc lam bay hoi trong didu kién ap
suét giam dé thu dwoc hop chit 8 (chét ran khong mau, 362mg) & dang hén hop
cis:trans (1:1).
MS (APCI) 292 [M+H]™"
(5) Hop chét 8 (352mg) duoc hoa tan trong etanol (12mL), 5% paladi chtra nudce
trén cacbon (100mg) duoc bd sung vao dung dich ndy, hén hgp phan Gng nay
duoc khudy trong 4,5 gidr trong diéu kién khi hydro. Paladi trén cacbon dugc
loai bd béng cach loc, va sau d6 dugc rira béng etanol. Dich loc dugc c6 dac
trong diéu kién 4p suét giam, va phén cin thu duge dugce lam kho dé thu duoc
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hop chit 9 (chit rin khéng mau, 180mg) & dang hdn hop cis:trans (1:1).
MS (APCI) 158 [M+H]"

Vi du tham khéo 87

Cong thtrc 145
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(1) Dung dich chira hop chat 1 (2,0g) trong clorofom (5mL) dugc bd sung hop
chét 2 (1,24g) va axit axetic (0,63mL), va hdn hop phan tmg dugc khudy trong 1
gid & nhiét d6 phong. Hon hgp phén ung nay dugc pha lodng béng dung dich
nuéc chira natri bicacbonat bdo hoa, va sau d6 duoc chiét 3 1an bang clorofom.
Lép hitu co thu duge duge 1am khé trén natri sulfat khan, va dung m6i dugc lam
bay hoi trong didu kién ap sudt giam. Phin cin thu dugc dugc tinh ché bang
phuong phap sic ky cot silicagel (rira giai: clorofom-metanol; gradien: 100:0-
95:5), va dugc lam kho dé thu dugc hop chit 3 (900 mg) & dang chét ran mau
nau.

MS (APCI) 296 [M+H]™"

(2) Hop chét 3 (900mg) dugc hoa tan trong metanol (15mL), natri borohydrua
(340mg) duoc bd sung vao dung dich nay theo ba phén & didu kién d4 lanh, va
nhiét d6 ctia hén hop phan ing dugc nang dén nhiét d6 phong. Hon hop phén
ng nay dugc pha lodng bang dung dich nuéc chira natri bicacbonat bdo hoa, va
duoc chiét 3 lan b%mg clorofom. L&p hitu co dugc lam kho trén natri sulfat khan,
va dung moéi dugc lam bay hoi trong didu kién 4p suét giam. Phan cin thu dugc

duoc tinh ché bang phuwong phap sic ky cot silicagel (rira giai: clorofom-
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metanol; gradien: 100:0-90:10), va dugc lam kho @8 thu dugc hop chit 4
(390mg) & dang chét ran khong mau.

MS (APCI) 298 [M+H]*

(3) Dung dich chtra hop chét 4 (390mg) trong clorofom (6,5mL) dugc b sung
axit trifloaxetic (6,5mL) & diéu kién da lanh, va hdn hgp phan ung nay dugc
khudy trong 30 phat & nhiét d6 phong. Hon hgp phén tng nay dugc pha loéng
bing metanol, va sau d6 dugc xi Iy bing nhua trao ddi cation manh dugc bao
gbi (PoraPak Rxn Cx, rira gidi: dung dich chita 1 mol/L NHj; trong metanol).
Chét rira giai duoc co dic trong diéu kién 4p sudt giam dé thu dugc hop chit 5
(201mg) & dang chét rin khong mau.

MS (APCI) 198 [M+H]*

Vi du tham khao 88

Cong thuc 146
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(1) Hop chéat 1 (999,5mg) dugc hoa tan trong clorofom (10mL), trietylamin
(650uL) va axit metansulfonic khan dugc bd sung vao dung dich nay trong diéu
kién lam mat béng chau nudc d4, va dung dich nay dugce khqu trong 17 gio &
nhiét d6 phong. Hon hop phén (g nay dugc pha lodng béng clorofom, dugc ria
bing nudc va dung dich nudc chira natri bicacbonat bdo hoa, va sau do duoc
lam kho trén natri sulfat khan, sau d6 lam bay hoi dung moi. Phan cin thu duoc
dugc tao huyén phii va duoc rira trong dung mdi hdn hop chira hexan thudng va
etyl axetat, va sau d6 dugc loc, va dugc lam khd trong chin khong dé thu duoc
hop chét 2 (1056,1mg) & dang chét rdn khéng mau.

MS (APCI) 311 [M+NH,] ™"

(2) Hop chét 2 (501,0mg) dugc hoa tan trong dimetylformamit (5,5mL), natri
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metanthiolat (237,9mg) duoc bd sung vao dung dich ndy & nhiét d6 phong, va
hdn hop phan Umg nay duoc khudy trong 15,5 gio. Hon hop phan tmg dugc bd
sung dung dich nudc chtra 1 mol/L natri hydroxit, va hdn hgp phén tmg dugc
chiét bang etyl axetat. Lp hitu co duge ria bang nudc, va sau d6 dugc lam khd
trén natri sulfat khan, sau d6 lam bay hoi dung moi. Phan c3n thu dugc dugc
tinh ché bing phuong phap séc ky cot silicagel (rira gidi: hexan-etyl axetat;
gradien: 93:7-80:20) dé thu dugc hop chit 3 (77,5mg) & dang chét rin khong
mau.

MS (APCI) 146 [M-CsHgO,+H] "

(3) Hop chit 3 (70,0mg) dugc hoa tan trong clorofom (3mL). 30% axit m-
cloperbenzoic chira nude (168,1mg) duoc bb sung vao dung dich nay & nhiét do
phong, va hon hop phan tmg ndy duge khudy trong 17 gio. Hon hop phan tng
nay dugc pha lodng bing clorofom, dugc ria bang dich nudc chtra 1 mol/L natri
hydroxit, va sau d6 dugc 1am kho trén natri sulfat khan, sau d6 1am bay hoi dung
mdi. Phin cin thu duoc lam khé trong chén khéng dé thu dwgc hop chét 4
(80,0mg) & dang chét rin khéng mau.

MS (APCI) 295 [M+NH,]"

(4) Hop chét 4 (78,0mg) duogc tao huyén phu trong metanol (3mL), dung dich
chita 4 mol/L hydrogen clorua trong etyl axetat (705uL) dugc bd sung vao
huyén phtl nay ¢ nhiét d6 phong, va hdn hop phan tmg nay dugc khudy trong 22
gi. Hon hop phan ting ndy dugc cd dic trong didu kién 4p suét giam, va phan
cin thu duge lam khd trong chan khéng dé thu duge hop chét 5 (61,2mg) & dang
chét rin mau vang nhat.

MS (APCI) 178 [M+H]™

Vi du tham khéo 89
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(1) Hop chat 1 (900,0mg) dugc tao huyén phu trong clorofom (9mL). Axit
axetic (258uL), hop chdt 2 (1594,4mg), trietylamin (628uL), va natri
triaxetoxybohydrua (1432,8mg) dugc bd sung vao huyén phu ndy & nhiét do
phong, va hén hop phan tng nay duge khudy trong 25 gio. Hon hgp phan ung
duge bb sung dung dich nude chira natri bicacbonat bdo hoa, va hdn hop phan
g nay duoc khudy trong 10 phuit & nhiét 6 phong, va sau d6 dugc chiét bang
clorofom, va 16p hitu co duge 1am kho trén natri sulfat khan, sau d6 1am bay hoi
dung méi. Phan cin thu dugc dugc tinh ché bing phuong phép sic ky cot
silicagel (rira giai: etyl axetat-metanol; gradien: 100:0-92:8) dé thu dugc hop
chét 3 (1265,3mg) & dang chat rin khéng mau.

MS (APCI) 307 [M+H] " |

(2) Hop chit 3 (1255,Ilmg) dugc hoa tan trong clorofom (13mL). Axit
trifloaxetic (13mL) dugc bd sung vao dung dich nay & nhiét dd phong, va hén
hop phan tng nay duogc khudy trong 16 gid. Dung mdi dugc lam bay hoi, va
phén cin thu duoc duge tao huyén phu trong metanol (15mL), va sau d6 dung
dich chira 4 mol/L hydro clorua trong 1,4-dioxan (10mL) duoc bb sung vao
huyén pht ndy, sau d6 1am bay hoi dung méi. Phén cdn thu dugc lam kho trong
chan khong dé thu dugc hop chat 4 (1059,7mg) & dang chét rin mau nau nhat.
MS (APCI) 207 [M+H]*

Vi du tham khao 90

Cong thirc 148
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(1) Hop chét 1 (5,90g) dugc hoa tan trong metanol (20mL), va dung dich chira 2

mol/L trimetylsilyldiazometan trong hexan (12,6mL) dugc bd sung vao dung
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dich nay trong diéu kién khi nito va lam lanh béng chiu nudc da.  Sau mdt vai
gid, dung dich chtta 2 mol/L trimetylsilyldiazometan trong hexan (20mL) dugc
bd sung vao dung dich nay, dé khéng dinh rang mau vang khong xuét hién trong
dung dich phan Gng, dung méi dugc lam bay hoi. Phan cin thu dugc loai bd
dé 1am két tinh & nhiét d6 phong, duoc tao huyén phi va duoc rira trong hexan,
va sau do duogc loc, va dugce lam kho trong chan khong dé thu duoc hop chét 2
(6,50g) & dang chét rin mau vang nhat.

MS (ESI) 272 [M+H]*

(2) Hop chét 2 (5,43g) dugc hoa tan trong tetrahydrofuran (50mL), dung dich
chira 3 mol/L metylmagie bromua trong dietyl ete (28mL) duoc bd sung mot
cach nhé giot vao dung dich nay trong didu kién khi nito va lam lanh bang chau
nuée da. Sau khi bd sung timg giot két thic, hdn hop phan tng dugc khudy
trong 1 gid & nhiét o phong. Hén hop phan tmg duge bd sung natri clorua va
dung dich nuéc chira amoni clorua bdo hoa, va hén hgp phéan tng dugc chiét
bing etyl axetat. Lop hiru co duoc rira bing dung dich nuéc chira natri clorua
bdo hoa, dugc khod trén magie sulfat, va sau d6 dung moi dugc lam bay hoi.
Phén cin thu dugc duge tinh ché bing phuong phap sic ky cot silicagel (rita
giai: hexan-etyl axetat; gradien: 75:25-50:50) dé thu dugc hop chit 3 (2,75g) &
dang chét rin khéng mau.

MS (ESI) 272 [M+H]*

(3) Hop chét 3 (2,71g) dugc bd sung axit trifloaxetic (11,56mL), va hdn hgp
phan tng nay duoc khudy trong 10 phut & nhiét 46 phong. Hon hop phén tmg
nay duoc cd dic trong didu kién ap sudt giam, axit clohydric dic va metanol
dugc bd sung vao, va hdn hop phan tng ndy dugc khudy trong 2 phat. Sau khi
c¢d dic trong didu kién 4p sudt giam, etanol va dietylete dugc bd sung vao phin
cd dic, va hdn hop phan tmg duoc khudy qua dém. Dung méi dugc loai bo, va
duoc 1am khd trong chan khong dé thu dugc hop chit 4 (3,43g) & dang chét rin
mau vang nhat.

MS (APCI) 172 [M+H]*
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Vi du tham khéo 91
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(1) Hop chét 1 (10,0g) duoc tao huyén phu trong 1,2-dicloetan (60mL). Hop
chét 2 (3,75g), tetrahydrofuran (40mL), va axit axetic (2,93mL) dugc bd sung
vao huyén phi ndy, va sau d6 1,2-dicloetan (40mL), tetrahydrofuran (60mL), va
natri triaxetoxybohydrua (8,67g) duoc bd sung vao, va hdn hop phan tmg nay
dwoc khudy trong 14 gid & nhiét d6 phong. Hon hgp phan tng dugc bd sung
dung dich nuéc chira natri bicacbonat bio hoa, va hdn hgp phan tmg dugce khudy
trong 4 gid & nhiét d¢ phong, va sau do dugc chiét bang clorofom. Lép hitu co
dugc rira bang nude, va sau d6 dugc lam khd trén magie sulfat, sau d6 lam bay
hoi dung méi. Phan cin thu dugc duge tinh ché bang phuong phap sic ky cot
silicagel (rtra giai: clorofom-metanol 95:5) dé thu duoc hop chéit 2 (5,335g) &
dang chét rin khong mau.

MS (APCI) 378 [M+H]*

(2) Hop chét 2 (2,50g) dugc hoa tan trong dung mdi hdn hop chira metanol
(80mL) va tetrahydrofuran (40mL). 10% Paladi trén cacbon (0,80g) duoc bb
sung vao dung dich nay, va hdn hop phan tmg nay dugc khudy trong 21 gio &
nhiét d6 phong trong diu kién 4p suét thudong va khi hydro. Hon hop phan tng
dugc loc, va dung moéi dugce lam bay hoi. Phan cdn thu duge dugce tao huyén phu
va duoc rira trong hexan, va sau do duogc loc, va dugce lam kho dé thu duoc hop
chit 3 (1,213g) & dang chit ran khong mau.

MS (APCI) 198 [M+H]*
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Vi du tham khao 92
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(1) Dung dich chira hop chét 1 (400mg) trong metanol (15mL) duoc b6 sung
vinyl sulfon (380uL), va hdn hop phan tmg nay dugc khudy trong 30 phut &
nhiét 46 phong. Hon hop phan tmg nay dugc c6 dic trong didu kién 4p suét giam,
va phén cin thu duge duoc tao huyén phi va dugc rira trong diisopropylete,
duoc loc, va dugc lam khd dé thu dwoc hop chét 2 (516mg) & dang chit rén
khong mau.

MS (APCI) 335 [M+H] ™"

(2) Hop chit 2 (516mg) duoc hoa tan trong dung méi hdn hop chira etyl axetat
(1,5mL)/metanol (1,5mL), dung dich chtra 4 mol/L. HCI trong etyl axetat (3mL)
dugc bd sung vao dung dich, va hdn hop phan tmg nay dugc khuy trong 3 gid &
nhiét 46 phong. Hon hop phan tmg nay duge cb dic trong diéu kién 4p suét giam,
va phan cin thu duoc diro’c tao huyén phu va dugc rira trong etyl axetat, dugc
loc, va duge 1am kho d& thu duge hop chét 3 (357mg) & dang chét ran khéng
mau.

MS (APCI) 235 [M+H]*

Vi du tham khéo 93
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(1) Huyén phu chira hop chét 1 (350mg) trong clorofom (14mL) duoc bb sung
trietylamin (294puL) va axetyl clorua (120uL) & didu kién d4 lanh, va hdn hop
phén Umg dugc duy tri khﬁéy trong 1 gid. Hon hop phan tmg dugc bd sung nudc
va dung dich nudc chlra natri bicacbonat bdo hoa, va sau do hdn hop phan tng
duoc chiét béng clorofom. L&p hitu co duge lam khd trén natri sulfat khan, va
sau d6 dung moi dugc lam bay hoi trong diéu kién 4p suét giam. Phan cin thu
dwoc duoc tao huyén phu va duoc rira trong dung dich hdn hop cua
diisopropylete/etyl axetat, dugc loc, va dugc lam kho dé thu duoc hop chit 2
(328mg) & dang chat ran khong mau.

MS (APCI) 291 [M+H]™"

(2) Hop chét 2 (328mg) duoc hoa tan trong metanol (10mL). 5% Paladi trén
cacbon 4m (65mg) dugc bd sung vao dung dich ndy, va hdn hop phan Umg nay
duoc khudy trong 3 gio trong didu kién khi hydro. Paladi trén cacbon dugc loai
b6 bang cach loc, va sau d6 duoc rira béng metanol. Dich loc duoc ¢ dic trong
diéu kién 4p sut gidm, va phan cin thu dugc duogc lam kho dé thu duoc hop
chét 3 (172mg) & dang chét rin khéng mau.

MS (APCI) 157 [M+H]*

Vi du tham khao 94
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Dung dich chtra hop chit 1 (2g) trong THF (14mL) duoc bd sung
tetraisopropyl orthotitanat (2,3mL) va dung dich chta 1 mol/L etylmagie
bromua trong THF (35mL) & nhiét d6 phong, va sau d6 hdn hop phan ing duge
khudy trong 1 gid. Hon hop phan tng dugc bd sung nude va dung dich nudc
chita amoni clorua bdo hoa, va sau d6 hdn hop phan tmg duoc chiét bang etyl
axetat. L6p hitu co dugc lam khé trén natri sulfat khan, va sau d6 dung moi
duoc 1am bay hoi trong didu kién 4p suét giam. Phén can thu duge dugc tinh ché
bing phuwong phap sic ky cot silicagel (rra gidi: clorofom-10%
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amoniac/metanol chira nudc; gradien: 100:0-90:10) d8 thu dugc hop chét 2
(545mg) & dang chét ran khong mau. Hop chét 2 (545mg) dugc hoa tan trong
clorofom (4mL), axit trifloaxetic (4mL) dugc bd sung vao dung dich nay, va hdn
hop phan Umg nay dugc khudy trong 30 phit & nhiét do phong. Hon hgp phan
tmg nay duoc pha loing bing metanol, va sau d6 duge xt Iy béng nhua trao dbi
cation manh dugc bao gbi (PoraPak Rxn Cx, rura giai: dung dich chtra 1 mol/L
NH; trong metanol). Chét rira giai dugc co dic trong didu kién 4p suét giam dé
thu dugc hop chét 3 (88mg) & dang chét nhét khong mau.

MS (ESI) 171 [M+H]*

Vi du tham khao 95

Cong thtre 153
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(1) Hop chit 1 (500mg) dugc hoa tan trong pyridin (2mL) va axetic anhydrit
(1ImL), va hdn hop phan tng ndy dugc khudy trong 1,5 gid & nhiét do phong.
Hon hop phan tng ndy duoc cb dic trong didu kién 4p suét giam, va phan cin
thu dugc duge tao huyén phi va dugc rira trong hén hop dung méi cia etyl
axetat/hexan, duogc loc, va dugc lam khoé dé thu duoc hop chéit 2 (410mg) & dang
chét rin khéng mau.
MS (APCI) 271 [M+H]*
(2) Hop chét 2 (410mg) duoc hoa tan trong dioxan (4mL), dung dich chia 4
mol/L HCI trong dioxan (4mL) dugc bd sung vao dung dich nay, va hdn hop
phan tmg duoc khudy trong 1 gid & nhiét do phong. Hon hop phan mg nay duoc
cd dic trong diéu kién 4p suét giam dé thu duogc hop chét 3 (360mg) & dang chét
rin khéng mau.

MS (APCI) 171 [M+H]*
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Vi dy tham khao 96
Cong thuc 154
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(1) Hop chit 1 (195mg) dugc hoa tan trong dimetylaxetoamit (4mL). Natri
cacbonat (190mg), natri iodua (290mg), va bis(2-cloetyl)sulfon (190mg) dugc
bd sung vao dung dich ndy & nhiét d6 phong, va sau d6 hdn hop phéan ung dugc
gia nhiét dén 80°C. Sau khi khudy trong 3 gi® & nhiét d tuong tu, hdn hgp phan
mg dugc 1am mét xubng nhiét do phong, va nude va dung dich nuéce chua kali
cacbonat dugc bd sung vao. Lop hitu co duge chiét bing etyl axetat, dugc 1am
kho trén natri sulfat khan, va sau d6 dung moéi dugce lam bay hoi trong didu kién
ap suét giam. Phan cin thu duge duoc tao huyén phu va duge rira trong hdn hop
dung moéi cua etyl axetat/hexan, dugc loc, va dugc lam kho dé thu dugc hop chét
2 (233mg) & dang chét rin khong mau.
MS (APCI) 333 [M+H]*
(2) Hop chét 2 (233mg) dugc hoa tan trong dioxan (1,5mL), dung dich chua 4
mol/L HCI trong dioxan (1,5mL) dugc bd sung vao dung dich nay, va hén hop
phan tmg duoc khudy trong 2 gid' & nhiét &6 phong. Hon hop phéan tng nay duge
c¢d dic trong diéu kién 4p suét giam dé thu duoc hop chit 3 (170mg) & dang chét
ran khong mau.
'H NMR (400 MHz, DMSO-d6) 67,99 (3H, brs), 3,39-3,92 (8H, m), 2,95 (1H,
m), 2,25 (2H, brs), 2,03 (2H, d, J = 12,4 Hz), 1,56 (2H, brs), 1,37 (2H, m)
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Vi du tham khao 97
Cong thac 155

(1) Hop chét 1 (1g) dugc hoa tan trong dung méi hdn hop chira toluen (15mL)
/metanol (5mL), dung dich chira 2 mol/L trimetylsilyldiazometan trong hexan
(3,5mL) dugc bd sung vao dung dich ndy, va hén hop phan tmg dugc khudy
trong 1 gid & nhiét do phong. Hon hop phan tmg duoc b6 sung axit axetic (1mL),
va sau d6 hon hop phéan tmg ndy dugc cd dic trong didu kién 4p suét giam dé
thu duoc hop chét 2 (1,06g) & dang chét nhét khong mau.

MS (APCI) 258 [M+H] ™"

(2) Hop chét 2 (1,06g) dugc hoa tan trong THF (21mL). Dibenzylamin (1,2mL),
axit axetic (235uL), va natri triaxetoxybohydrua (2,62g) dugc bb sung vao dung
dich nay, va hdn hop phan tng nay duoc khudy trong 18 gir & nhiét do phong.
Hon hop phéan tmg dwoc bd sung nude va dung dich nuéc chira natri bicacbonat
bdo hoa, va sau d6 hdn hop phan tng duge chiét bang etyl axetat. Lép hitu co
duoc 1am khé trén natri sulfat khan, va sau d6 dung moi dugc lam bay hoi trong
didu kién 4p sut giam. Phan cin thu dwoc dugc tinh ché bing phuwong phap sdc
ky cot silicagel (rira giai: hexan-etyl axetat; gradien: 90:10-80:20) dé thu duoc
hop chét 3 (354mg) & dang chit rin khéng mau. Hop chét 3 (353mg) dugc hoa
tan trong metanol (10mL), 5% paladi hydroxit trén cacbon chira nudc (176mg)
duogc bd sung vao dung dich nay, va hdn hgp phan tng ndy dugc khudy trong 3
gidr trong diéu kién khi hydro. Paladi hydroxit trén cacbon duge loai bo bing

cach loc, va sau d6 dugc rira bang metanol. Dich loc duge cd dic trong di€u
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kién 4p sudt giam, va phan cin thu dugc dugc tinh ché bang phuong phép sic ky
cot silicagel (rira giai: clorofom-metanol; gradien: 100:0-90:10) dé thu duogc hop
chét 4 (70mg) & dang chat nhét khong mau.

MS (APCI) 259 [M+H]*

Vi du tham khéo 98
Cong thtrc 156
O
_CH,
e (e 07—
HsC” Y07 °N' o/\© HyC” Y07 °N' o’\©
@) 0]
1 2
0 0]
_CH; _CHs
efsg (2 megsg (7, —
\ W -3
HC®™ O° N OOH HC™ O° N OH
3 4
(0) 0] 0]

/CH3 /CH3 /CH3
CH3 O 0 —_— CH; O N N
HaOy éw oy PO ‘.

N\\\ - 3 H3C O H\ HZN\\

H

HyC” SO N

5 6 7

(1) Hop chit 1 (3,2g) dwoc hoa tan trong dung mdi hdn hop chira toluen
(36mL)/metanol (12mL), dung dich chira 2 mol/L trimetylsilyldiazometan trong
hexan (11mL) duoc bd sung vao dung dich ndy, va hén hop phan tmg nay dugc
khudy trong 40 phit & nhiét 4§ phong. Axit axetic (2,5mL) dugc bd sung vao
hén hop phéan tmg ndy, va sau d6 dung méi duge lam bay hoi trong diéu kién ap
sudt giam dé thu dugc hop chét 2 (3,3g) ¢ dang chét nhdt khong mau.

MS (APCI) 352 [M+H]*

(2) Hop chét 2 (3,3g) duge hoa tan trong metanol (50mL), 5% paladi chira nudc
trén cacbon (1,0g) dugc bd sung viao dung dich ndy, va hdn hgp phan tng dugc
khudy trong 2 gio trong didu kién khi hydro. Paladi trén cacbon dugc loai bd
bang cach loc, va sau d6 duoc ria bang metanol. Dich loc dugc cd dic trong
didu kién 4p sudt giam dé thu duoc hop chét 3 (2,5g) & dang chét nhét khong

mau.
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MS (APCI) 262 [M+H]*

(3) Hop chit 3 (2,48g) dugc hoa tan trong dimetylformamit (50mL).
Metylamin hydroclorua (955mg), diisopropyletylamin (6,6mL), va O-(7-
azabenzotriazol-1-yl)-N,N,N',N'-tetrametyluroniumhexaflophosphat (5,4g) dugc
bd sung vao dung dich ndy, va hdn hop phan tmg nay dugc khudy trong 30 phit
& nhiét d6 phong. Dung méi duge cb dic trong diéu kién 4p suét giam, va sau d6
nude va dung dich nude chira natri bicacbonat bdo hoa dugc bd sung vao phan
con lai, va dung dich chira nuéc dugc chiét bing clorofom. Lép hitu co dugc
lam kho trén natri sulfat khan, va sau d6 dung méi dugc lam bay hoi trong diéu
kién 4p suét giam. Phan cin thu duoc duoc tao huyén phil va dugc rira trong hdn
hop dung moi cta etyl axetat/hexan, dugc loc, va duge lam kho dé thu duoc hop
chét 4 (1,7g) & dang chét rin khéng mau.

MS (APCI) 275 [M+H]*

(4) Hop chét 4 (2,4g) dugc hoa tan trong THF (45mL), Chét phan tng Lawesson
(4,0g) dugc bd sung vao dung dich nay, va hdn hop phan tmg nay dugc khudy
trong 12 gid & nhiét d6 phong. Hon hop phan tng dugc bd sung nudc va dung
dich nuéc chira natri bicacbonat bdo hoa, va hdn hop phan img dugc chiét bang
etyl axetat. LGp hitu co dugc lam kho trén natri sulfat khan, va sau d6 dung moi
duoc lam bay hoi trong diéu kién 4p suét giam. Phn cin thu duge dugc tinh ché
bing phuong phap sic ky cot silicagel (rira giai: hexan-etyl axetat; gradien:
30:70-50:50) dé thu duoc hop chét 5 (1,7g) & dang chét rin khong mau.

MS (APCI) 291 [M+H]*

(5) Hop chét 5 (1,9g) duoc hoa tan trong dung méi hdén hop chira THF
(15mL)/metanol (45mL). Niken clorua (II) hexahydrat (5,5g) va natri
borohydrua (2,5g) duoc bd sung vao dung dich nay & diéu kién d4 lanh, va sau
d6 hdn hop phan Gng nay dugc khudy trong 6 gio & nhiét do phong. Hdn hop
phan tng dugc bd sung nuée va dung dich nuée chira natri bicacbonat bio hoa,
va hdn hop phan tmg dugc chiét bing etyl axetat. Lép hitu co duge 1am kho trén
natri sulfat khan, va sau d6 dung méi dugc 1am bay hoi trong diéu kién ap suét

gidm. Phén c3n thu dugce dugce tao huyén phu va dugc rira trong hdn hop dung
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moi cua etyl axetat/hexan, dugc loc, va dugc lam khd dé thu duoc hop chét 6
(982mg) & dang chét rdn khong mau.

MS (APCI) 229 [M+H]™"

(6) Hop chét 6 (1,0g) dugc hoa tan trong dioxan (10mL), dung dich chira 4
mol/L HCI trong dioxan (4,6mL) duoc bd sung vao dung dich nay, va hén hop
phén Ung nay dugc khudy trong 1,5 gio & nhiét do phong. Hon hgp phén Umg
nay dugc c6 dac trong diéu kién 4p sudt giam dé thu duoc hop chét 7 (770mg) &
dang chét rdn khéng mau.

MS (APCI) 129 [M+H]*

Vi du tham khao 99

Cong thurc 157

CHy O COLHa CH3 O OH
MO A — HCI I — or
HSC 0 ﬁ\ H30 8] H\‘ HZN\\‘

1 2
(1) Dung dich chtra hop chét 1 (3,0g) trong THF (30mL) duoc bd sung dung
dich chita 1 mol/LL metylmagie bromua trong THF (47mL) trong didu kién khi
argon va da lanh, va sau d6 nhiét 6 ctia hdn hgp phan tng dugc nang dén nhiét
'd6 phong, va hdn hop phan tng nay duge khudy trong 1,5 gio. Hon hop phan
ung dugc lam lanh & diéu kién d4 lanh, nudc va dung dich nuéc chira natri
clorua bdo hoa dugc bd sung vao, va sau d6 hon hop phan tmg duge chiét bang
etyl axetat. L6p hitu co dugc rira bang dung dich nuéc chira natri bicacbonat béo
hoa va nudec mudi, duoc 1am kho trén magie sulfat khan. Dung méi duge 1am
bay hoi trong diéu kién &p sudt giam, va phén cén thu dugc dugc tinh ché bang
phuong phép sic ky cot silicagel (rira gidi: hexan-etyl axetat; gradien: 75:25-
50:50) dé thu dugc hop chét 2 (545mg) & dang chét rin khong mau.

MS (APCI) 256 [M+H]™"

(2) Hop chét 2 (300mg) duge hoa tan trong clorofom (2mL), axit trifloaxetic
(1mL) duoc bd sung vao dung dich ndy, va hdn hop phén tng duge khudy trong
1 gid & nhiét d6 phong. Hon hop phéan tmg ndy duge pha lodng béng metanol, va

sau d6 duge xtr 1y bang nhua trao doi cation manh dugc bao géi (PoraPak Rxn
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Cx, rira giai: dung dich chira 1 mol/L NH; trong metanol). Chét rira giai duoc
cd dic trong diéu kién 4p suét giam dé thu duoc hop chét 3 (165mg) & dang chét
ran khong mau.

MS (APCI) 156 [M+H]*

Vi du tham khao 100

Cong thic 158

&H
He g j’\ O‘ MG Hio SHo © OH oH
3 . enrmmsnavnesenes:] 3
\]\ ﬁ\\ s >k /L\ ‘ ) .

H,C” 07
1 2

(1) Dung dich chira hop chit 1 (1,5g) trong THF (35mL) dugc bb sung
tetraisopropyl orthotitanat (1,9mL) va dung dich chra 1 mol/L etylmagie
bromua trong THF (29mL) & nhiét d§ phong, va sau d6 hdn hop phan tng nay
duge khudy trong 50 phut. Hon hop phan tmg dugc 1am lanh & diéu kién da lanh,
nude dugc bd sung vao, va sau d6 hdn hgp phan tmg duoc chiét bing etyl axetat.
Lé6p hitu co duge rira bang nude, dung dich nuée chira natri bicacbonat béo hoa,
va nudec mudi, va dugc 1am kho trén magie sulfat khan. Dung mdi duogc lam
bay hoi trong diéu kién ap suat giam, va phan cin thu dugc dugc tinh ché bang
phuong phéap séé ky cot silicagel (rira giai: hexan-etyl axetat; gradien: 65:35-
50:50) dé thu duoc hop chat 2 (1,93g) & dang chét rén khéng mau.
MS (APCI) 258 [M+H] "
(2) Hop chit 2 (1,85g) duge hoa tan trong diclometan (20mL), axit trifloaxetic
(10mL) duoc bd sung vao dung dich ndy, va hdn hop phan ting nay dugc khuéy
trong 40 phtt & nhiét ¢ phong. Hon hop phén (mg nay dugc pha lodng béang
metanol, va sau d6 duge xtr Iy bang nhua trao ddi cation manh dugc bao géi
(PoraPak Rxn Cx, rira gidi: dung dich chra 1 mol/L. NHj trong metanol). Chét
rira gidi dugc c6 dic trong diéu kién 4p sult giam dé thu duoc hop chét 3
(225mg) & dang chét rin khong mau.
MS (APCI) 158 [M+H] "
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Vi du tham khao 101
Cong thuc 159

SO,CH
SO,CHs SO,CH; DA 2L
/O/ T 0Ny —  HpN(
0]

OH OH
1 2 3

(1) Dung dich chira hop chit 1 (400mg) va natri etoxit (8mg) trong etanol (1ImL)
dugc bd .sung dung dich chtra nitrometan (182pL) trong etanol (ImL) & didu
kién d4 lanh. Nhiét d6 ctia hdn hop phan ting dugc nang dén nhiét d6 phong, va
hdn hop phéan tmg duoc khudy trong 23 gid. Hn hop phan tmg dugc pha lofing
béng nudc, va duogc chiét 4 1an béng clorofom. Ngoai ra, natri clorua dugc bd
sung vao 16p chtra nuéce, va hdn hop phan tmg duoc chiét hai 14n bang clorofom.
L6p hitu co duge 1am khd trén magie sulfat khan, va dung mdi dugc lam bay hoi
trong didu kién 4p sut giam. Phan cin thu dugc dugce tao huyén phu va duge
rira trong dung mdi hdn hop chira etyl axetat-diisopropylete, dugc loc, va dugc
lam kho dé thu dugc hop chét 2 (286mg) & dang chat rén khéng mau.

MS (APCI) 255 [M+NH,]*

(2) Huyén phu chira hop chét 2 (150mg) and 20% paladi hydroxit ngdm nudc
trén cacbon (75mg) trong metanol (6mL) dugc khudy trong 18 gid trong diéu
kién khi hydro. Paladi trén cacbon dugc loai bod béng cach loc, va sau d6 dugc
ria b%‘ing metanol. Dich loc dugc co dac trong diéu kién ap sudt giam, phén can
thu duoc duogc tao huyén phu va dugc rira trong etyl axetat, dugc loc, va dugc
1am khé dé thu dugc hop chét 3 (81mg) ¢ dang chét rin khong mau.

MS (APCI) 208 [M+H]*

Vi du tham khao 102

Cong thuac 160

(1) Huyén phu chtra hop chét 1 (857mg) trong clorofom (15mL) dugc bb sung

trietylamin (832pL) va axetic anhydrit (454pL) & diéu kién d4 lanh, va hdn hop
-172-



27498

phan tmg duoc duy tri khudy trong 1 gio. Hon hop phan tng dugc b sung dung
dich nudc chira natri bicacbonat bdo hoa, va sau d6 dugc chiét bz‘?mg clorofom.
Lép hitu co dugce lam kho, va sau d6 dung moi duge lam bay hoi trong diéu kién
ap suit giam, va phan cin thu dugc dugc tinh ché bing phuong phap séc ky cot
silicagel (rtra giai: etyl axetat-metanol; gradien: 100:0-95:5) dé thu duoc hop
chit 2 (1,03g) & dang chit nhét khong mau.

MS (APCI) 257 [M+H] ™"

(2) Hop chét 2 (1,0g) dugc hoa tan trong etyl axetat (10mL), dung dich chtra 4
mol/L HCl trong etyl axetat (10mL) duoc bd sung vao dung dich ndy, va dung
dich dugc khudy trong 2 gid & nhiét d6 phong. Két taa dugc loc, dugc 1am kho
trong didu kién 4p suét giam dé thu duoc hop chat 3 (830mg) & dang bot khong
mau.

MS (APCI) 157 [M+H]™*

Vi du tham khéo 103

Cong thuc 161

0
CO,H NHCH, NHCH;
N\
Cr— Oy — oy
2 3 :
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1

(1) Hop chét 1 (2,5g) duoc bd sung thionyl clorua (15,4mL), va hdn hgp phan
g nay duogc khudy trong 3 gior két hop gia nhiét c6 hdi luu. HAn hop phan tmg
dugc lam mat xuéng nhiét d6 phong, va sau d6 dugc cb dic trong diéu kién ap
sudt giam. Phan cin thu duge duge tao huyén phu trong THF (18,5mL), va
huyén pht nay duoc bd sung timg giot vao dung dich hdn hop cta dung dich
nudc chira 40% metylamin (18,5mL) va clorofom (37mL) trén 5 phut & didu
kién d4 lanh. Nhiét d6 ctia hon hop phan tmg dugc ning dén nhiét d6 phong, va
hdn hop phéan tmg duoc khudy trong 2 gid, va sau d6 dugc chiét 3 1an bing
clorofom. L&p hitu co duge 1am kho trén natri sulfat khan, va sau d6 dung moi

dugc lam bay hoi trong diéu kién ap sudt giam. Phén cin thu duogc duoc tao
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huyén phu va dugc rira trong dung mdi hdn hop chira clorofom-diisopropylete,
duge loc, va dugc 1am kho dé thu duoc hop chét 2 (2,56g) & dang chét rén
khong mau.

MS (APCI) 176 [M+H]*

(2) Lithi alminium hydrua (2,22g) dugc tao huyén pht trong THF (128mL), hop
chit 2 (2,56g) duoc bd sung timg phin vao huyén phu trén 5 phit & 65°C, va
nhiét do cua huyén pht duoc nang 1én 80°C, va sau d6 huyén phu duoc khudy
trong 5 gio. Hon hop phan tmg duge lam lanh mot cach tir tir & diu kién d4 lanh,
va sau d6 nudc (2,22mL) duoc bd sung mdt cach tir tir vao d6. Sau d6, dung
dich nudc chira 15% natri hydroxit (2,22mL) va nudc (6,66mL) dugce b sung
mdt cach 1an luot vao dung dich, va hdn hop phan tmg nay dugc khudy trong 18
gid & nhiét d6 phong. Hon hop phéan tmg duge bd sung natri sulfat khan, va sau
d6 chét khong tan dugc loai bd béng cach loc, va duogc ria béng dung moi hén
hgp clia metanol-clorofom-etyl axetat. Dich loc dugc c6 dic trong diéu kién ap
sudt giam, va phan cin thu dugc duge tinh ché phuong phép séc ky cot NH-
silicagel (rura giai: etyl axetat-metanol; gradien: 100:0-95:5) dé thu duoc hop
chét 3 (2,09g) & dang chit rén khong mau.

MS (APCI) 162 [M+H]*

Vi du tham khao 104

Cong thuc 162
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(1) Dung dich chira hop chét 1 (1,0g) trong clorofom (20mL) dugc b sung (R)-
3-hydroxypyrolidin (545mg), axit axetic (270uL), va natri triaxetoxybohydrua
(1,29g), va hén hop phan mg nay duge khudy trong 20 gio & nhiét do phong.
Hon hop phan tng ndy dugc pha lodng bing dung dich nuéc chira natri
bicacbonat bdo hoa, va sau d6 hdn hop phan tng dugc chiét hai lan bing

clorofom. L6p hitu co duge rira bang nudc muoi, va sau d6 duge 1am kho trén
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natri sulfat khan, va dung méi dugc lam bay hoi trong didu kién 4p sudt giam.
Phan can thu duoc duge tinh ché phuong phép séc ky cot NH-silicagel (rira giai:
clorofom-metanol 97:3) dé thu dugc hop chét 2 (chit nhét mau nau nhat, 1,06g)
& dang hdn hop ctia ddng phan cis va dong phan trans.

MS (APCI) 285 [M+H]*

(2) Hop chét 2 (1,05g) dugc hoa tan trong etyl axetat (10mL), dung dich chira 4
mol/L HCI trong etyl axetat (3,7mL) duoc bd sung vao dung dich ndy, va hdn
hop phan tmg nay duoc khudy trong 17 gid & nhiét d6 phong. Hon hop phan tng
dugc bd sung etyl axetat (20mL), va tiép d6 két taa duoc loc, va duoc lam kho
trong didu kién 4p sudt giam dé thu dugc hop chét 3 (b6t mau nau nhat, 834mg)
& dang hdn hop cua ddng phén cis va déng phén trans.

MS (APCI) 185 [M+H]*

Vi du tham khao 105

Cong thire 163
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(1) Dung dich chita hop chit 1 (1,0g) trong clorofom (20mL) duoc b sung (S)-
3-hydroxypyrolidin (537mg), axit axetic (270uL), va natri triaxetoxybohydrua
(1,29g), va hdn hop phan tmg nay dugc khudy trong 20 gio & nhiét d6 phong.
Hon hop phén tmg ndy dugc pha loing bing dung dich nuéc chta natri
bicacbonat bdo hoda, va sau d6 hdn hop phan tng dugc chiét hai 1an bang
clorofom. L6p hitu co duge rira bang nuwée mubi, va sau dé duge 1am kho trén
natri sulfat khan, va dung mdi dugc lam bay hoi trong didu kién 4p suit giam.
Phén cdn thu dugc dugce tinh ché phuong phép séc ky cot NH-silicagel (rira giai:
clorofom-metanol 97:3) dé thu duoc hop chét 2 (chat nhét mau nau nhat, 1,02g)
& dang hdn hop ctia ddng phén cis va déng phén trans.

MS (APCI) 285 [M+H]™"

(2) Hop chét 2 (1,01g) duoc hoa tan trong etyl axetat (10mL), dung dich chira 4
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mol/L HCI trong etyl axetat (3,6mL) dugc bd sung vao dung dich ndy, va hdn
hop phén mg nay dugc khudy trong 17 gid & nhiét d6 phong. Hon hop phan tng
duoc bd sung etyl axetat (20mL), va tiép d6 két tia duoc loc, va dugc lam kho
trong didu kién 4p suit giam dé thu dugc hop chit 3 (bot mau nau nhat, 796mg)
& dang hdn hop cia dong phan cis va ddng phén trans.

MS (APCI) 185 [M+H]*

Vi du tham khao 106

Cong thue 164
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(1) Dung dich chira hop chit 1 (200mg) trong THF (3mL) duoc b6 sung timg
giot dung dich chira 1 mol/L trietylboran trong THF (2,3mL) & nhiét d§ phong
trong diéu kién khi argon. Hdn hop phan tmg dugc khuy trong 4 git, Dung mdi
duoc 1am bay hoi trong diéu kién ap suét giam, va phan cin dugc hoa tan trong
toluen (2,5mL). Hdn hop phan tmg dugc bd sung hop chit 2 (559mg),
bis(dibenzylidenaxeton)paladi (27mg), 4,5-bis(diphenylphosphino)-9,9-
dimetylxanthen(xantphos, 27mg), va kali phosphat (592mg), va hén hgp phan
g nay duoc khudy trong 22 gid két hop gia nhiét c¢6 hdi lvu. HOn hop phan
g dugc lam mat xudng nhiét do phong, va duogc pha lodng béng etyl axetat.
Dung dich dugc ria béng nude va nude mudi, va dugc 1am kho trén magie
sulfat khan. Dung méi dugc 1am bay hoi trong diéu kién ap sudt giam, va phan
cin thu duge duogce tinh ché bing phuong phap sic ky cot silicagel (rira giai:
clorofom-metanol; gradien: 98:2-95:5) dé thu dugc hop chat 3 (450mg) & dang
chét rdn mau vang.

MS (APCI) 292 [M+H] ™"

(2) Hop chét 3 (126mg) dugc hoa tan trong diclometan (1mL), axit trifloaxetic

(1mL) duoc bd sung vao dung dich nay, va hdn hop phan tmg nay dugc khudy
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trong 2,5 gio & nhiét d6 phong. Hon hop phan ung nay dtrqc cd dic trong didu
kién 4p suét giam, va phan cin thu duogc dugc tinh ché bing phuong phap sic ky
cOt silicagel (rtra giai: nudc clorofom-metanol-amoniac dic; gradien: 100:0:0-
80:18:2) d& thu dugc hop chét 4 (66mg) & dang chét rin mau vang nhat.

MS (APCI) 192 [M+H]*

Vi du tham khao 107

Cong thic 165
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R >
N 2 k/NH H3C (0] ’\L\\\\\\N K/N N
HaC” N 8 A 4 r
CHg

(1) Hdn hop cia hop chit 1 (344mg), hop chit 2 (397mg),
bis(dibenzylidenaxeton)paladi (45mg), 2-(dixyclohexylphosphino)-2'-
(dimetylamino) biphenyl (DavePhos, 157mg), va natri-t-butoxit (288mg) trong
dioxan (10mL) dwoc khudy trong 2,5 gio két hop gia nhiét c¢6 héi luu. Hon
hop phan tng dwoc 1am mét xubng nhiét d6 phong, duogc pha lodng béng etyl
axetat, va sau do chat khong tan dugc loai bé bang cach loc. Dich loc duoc co
dic trong didu kién 4p suét giam, va phan cin thu dugce dugc tinh ché bang
phuong phap sic ky cot silicagel (rira giai: clorofom-metanol; gradien: 98:2-
92:8) @& thu dugc hop chit 3 (364mg) & dang chit rin mau vang nhat.

MS (APCI) 290 [M+H]™"

(2) Hop chét 3 (126mg) duoc hoa tan trong clorofom (3mL)-metanol (3mL),
dung dich chira 4 mol/LL HCI trong etyl axetat (4,7mL) duoc bd sung vao dung
dich nay, va hdn hop phan tng nay duoc khudy trong 18 gid & nhiét do phong.
Hon hop phan tng ndy duge co dic trong didu kién 4p suét giam, dung dich
nuée chira 40% kali cacbonat duoc bd sung vao phan cin thu dugc, va dung
dich dugc chiét hai 14n bing etyl axetat. Lop hitu co duoc lam kho trén natri
sulfat, va dung méi duoc lam bay hoi trong diéu kién ap sudt giam dé thu duoc

hop chit 4 (211mg) & dang chét rin mau vang.
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MS (APCI) 190 [M+H]™"
Vi du tham khéo 108
Cong thuc 166

O CHg
o o cn\)l\N/kCHa o G O 2HCI
HCJ ™ , H HCXO)LN/\l o o HN O CHy
H3C © @ : K/N\/u\ ;’H > K/N\/LKN)\CHS
NH Y K
1 2 3  CH, H ? CHy H
CH,

(1) Hop chit 1 (500mg), hop chét 2 (677mg) va natri cacbonat (529mg) duge
tao huyén phu trong axetonitril (10mL), va hdn hop phan tmg nay duoc khudy
trong 18 gir & 60°C. Hon hop phan tmg duge 1am mat xubng nhiét d6 phong, va
tiép d6 duoc pha lodng bang etyl axetat, dugc ria bing nudc va nude mudi, va
duoc lam khd trén natri sulfat khan. Dung mdi dwoc lam bay hoi trong didu kién
4p suét giam, va phan cin thu duge duoc tinh ché bing phwong phép sic ky cot
silicagel (rtra giai: etyl axetat-metanol; gradien: 100:0-95:5) dé thu dugc hop
chit 3 (711mg) & .dang chét rin khéng mau.

MS (APCI) 300 [M+H]*

(2) Hop chét 3 (690mg) duoc hoa tan trong etyl axetat (15mL) - metanol (2mL),
dung dich chira 4 mol/L HCI trong etyl axetat (12mL) duoc bb sung vao dung
dich nay, va hdn hop phan tmg nay duoc khudy trong 15 gid & nhiét d6 phong.
Hon hop phéan tmg nay duoc cb dic trong didu kién ap sudt giam, phéan can dugc
tao huyén phu va dugc rira trong etyl axetat, dugc loc, va dugce lam kho dé thu
duoc hop chét 4 (608mg) & dang bot khong mau.

MS (APCI) 200 [M+H] "
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Vi du tham khao 109
Cong thtc 167

F
B(OH), .
CI NN F - NN
(UN_oFHs (N_0J™
O CHs F O CHs;
Nq N
F N F N
L AN LA
= NN o . N" N 0
. SN A och;cH, ] "N Aoy
F F

(1) Dung dich hdn hop cia hop chit 1 (300mg), hop chit 2 (316mg),
tris(dibenzylidenaxeton) dipaladi (92mg), dung dich chtta 1 mol/L tri-t-
butylphosphin trong toluen (200uL), va kali florua (232mg) trong THF-nudGc
(10: 1) (4mL) duogc loai khi trong diéu kién ap suét giam, va sau d6 duogc thdi lai
bang khi argon. Hén hop phan tmg nay duoc khudy trong 15 phut & 150°C trong
thiét bi phan tng vi séng (Initiator, Biotage). Hon hop phan tmg dugc 1am mat
xuéng nhiét d6 phong, dugc pha lodng béng etyl axetat, va sau dé dung dich
duoc rira béng nude va nude mudi, duge 1am khé trén natri sulfat khan, va dugc
loc. Dung méi duoc lam bay hoi trong diéu kién ap suit giam, va phan cin thu
dugc duogce tinh ché bang phuong phéap sic ky cot silicagel (rira gidi: hexan-etyl
axetat; gradien: 80: 20-65:35) dé thu dugc hop chét 3 (367mg) & dang chét ran
mau vang.

MS (APCI) 378 [M+H]*

(2) Dung dich chira hop chat 3 (360mg) trong clorofom (4mL) dugc b6 sung
axit trifloaxetic (3,6mL), va hdn hop phan tmg nady duge khudy trong 30 phit &
nhiét @6 phong. Hon hop phan tng nay dugc pha lodng béng metanol, duge xir
Iy bing nhua trao dbi cation manh dugc bao géi (PoraPak Rxn Cx, rira giai:

dung dich chita 1 mol/L NHj3 trong metanol), va chét rira giai duoc cd dic trong
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diéu kién ap suat giam. Phén cin thu duge dugc hoa tan trong axetonitril (8mL),
etyl cloaxetat (123pL) va natri cacbonat (202mg) duoc bd sung vao dung dich
ndy, va hon hgp phan tmg nay dugc khudy trong 2,5 gio & 60°C. Hon hgp phan
ung dugc lam mat xudng nhiét d6 phong, va tiép d6 dugc pha lodng béng etyl
axetat, dugc rira bang nudc, dugc lam kho trén natri sulfat khan, va duge loc.
Dung moi dugc lam bay hoi trong didu kién 4p suét giam, va phéan cin thu duoc
duoc tinh ché bing phuong phép séc ky cot silicagel (rira giai: hexan-etyl axetat;
gradien: 50:50-20:80) dé thu dugc hop chit 4 (315mg) ¢ dang chét rin mau
vang.

MS (APCI) 364 [M+H]™"

(3) Hop chét 4 (309mg) dugc hoa tan trong etanol (3mL)-THF (2mL), dung dich
nuée chira 1 mol/L natri hydroxit (1,7mL) duoc bd sung vao dung dich nay, va
hén hop phan tmg duge khudy trong 1 gio & nhiét d6 phong. Hon hop phan tng
nay duoc co dédc trong diéu kién 4p sut giam, phan cin dugc hoa tan trong nudc,
va sau d6 dung dich nudc chira 1 mol/L axit clohydric duoc bd sung vao dung
dich nay & diéu kién d4 lanh, va d6 pH cua dung dich nay dugc didu chinh nim
trong khoang tir 3 dén 4. Két tha duoc loc, dugc rira bang nude, va duoc lam
kho dé thu duoc hop chit 5 (266mg) & dang chét rén mau vang.

MS (APCI) 336 [M+H] "

Vi du thir nghiém 1 (Hiéu qua tc ché ddi véi hCYP11B2)

Phuong phap thtr nghiém

CYP11B2 plasmid pcADN3.1 & ngudi duoc ciy truyén vao trong dong té
bao V79 nguyén bao soi phdi & chudt Trung Qubc dé tao ra dong t& bao biéu
hién 6n dinh CYP11B2 ngudi.

Céc té bao nay dugc nudi cdy va sinh trudng trong méi trudng Eagle/Ham
duoc didu bién Dulbecco, duge bd sung 10% huyét thanh bao thai bo va 1%
dung dich G418 disulfat trong diéu kién méi truong 37°C, 95% khong khi, va
5% CO,, va té bao sinh truéng duge thu hoach.

Sau d6, t& bao dugc phan doan dé thu duoc thé hat soi bing cach tham
khao phuong phdp dugc mo ta trong Chabre et al. JCE & M 85 (11) 4060-68,

-180-



27498

2000. Cu thé, cac té bao duoc tao huyén phu trong 5 mmol/L dung dich dém
Tris-HCl (pH=7,4) chita 250 mmol/L sucroza, duogc déng nhét trong thiét bi
d6ng nhat Teflon (Nhan hiéu da ding ky) Potter Elvehjem, va sau d6 huyén phu
nay duogc ly tdm (800xg, 15 phut). Phin dich ndi duoc tach va dugc ly tam tiép
(10000xg, 15 phut) d8 thu dugc vién nén (phan doan ty lap thé).

Phén doan ty lap thé duoc pha long bing dung dich dém chira 10 mmol/L
KH,PO,, 10 mmol/L Tris, 20 mmol/L. KCl, 25 mmol/L sucroza, 5 mmol/L
MgCl,, va 0,05% albumin huyét thanh bd dugc phan bb vao dia 96 giéng. 0,5
umol/L deoxycorticosteron va 150 pmol/L NADPH dugc bd sung vao timg
giéng nay, va duoc nudi u tir 1,5 dén 2 gid & nhiét do phong dé tao ra aldosteron.
Ham lugng aldosteron tao ra trong dung dich nuéi 0 dugc xac dinh béng cach su
dung phuong phap HTRF (homogeneous Time Resolved Fluorescence).

IC 50 (nmol/L) dugc tinh toan bing cach phan tich ty 18 trc ché muc tao ra
aldosteron (%) & mdi ndéng d6 hop chét bang duong cong hdi quy phi tuyén tinh.

Két qua thir nghiém
Bang 44

Vi du sb hCYP11B2 ICs, (nmol/L)
12 6,9
16 16
18 7,9
19 17
22 17
26 8,5
27 13
28 8,4
29 18
38 14
40 4,9
44 17
47 11
48 9,0
50 6,3
54 7,2
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55 8,7
59 19
62 10
64 19
71 6,1
75 7,6
76 4,5
79 4,5
80 4,5
81 2,7
82 12
83 7,6
84 25
85 9,9
86 0,5
115 6,3
124 16
135 12
141 11
147 18
151 16
153 18
154 1,1
157a 14
159a 7,7
160 13
161 6,1
164a 16
166a 5,6
167a 11
170 23
178 5,0
180 6,1
183 0,7
188 6,0
192 38
196 67
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199 12
211 2,4
215 29
218 9,8
219 3,1
220 20
221 2,4
222 26
233 20
236 23
244 11
251 7,5
252 15
256 26
257 13

Kha néng g dung trong cong nghiép

Hop chét ¢6 cong thirc [I] theo séng ché hodc mudi duge dung ctia né c6
tac dung trc ché dbi véi aldosteron synthetaza, va do do, n6 hitu ich dung lam
dwoc phdm dé phong ngira hodc diéu tri nhidu bénh va/hoc tinh trang bénh khac
nhau do mirc d§ tang cua aldosteron va/hodc vi€éc du ham luong aldosteron, vi
du, bénh cao huyét 4p, tinh trang du mirc aldosteron nguyén phét, hodc cai thién

vi€c phong ngtra cac bénh nay.
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YEU CAUBAO HQ

1. Hop chét ¢ cong thic [I] dudi day:

N\\N
Cr, o
RA” N7 "REB
trong do:
R* la:

(a) nhém c6 cong thie (A-1) dudi day:

trong d6 vong A' 13 nhém phenyl c¢6 thé duoc thé;
R® la:
nhom c6 cong thirc (B-4) dudi day:

RBG
NN

10 (B-4)
k/xa\beLXc’RB7

trong d6 X 1a CR** hoic N,
(i) khi X*1a CR*,
X® 1a CHR™, X° 12 O hoc NR*,
X® 14 O, X°1a NR*, hoic
X® 1a NR*, X° 13 O, NR*, hosic CHR*,
(i) khi X*1a N,
X° 1a CHR?® hogic C(=0), X 1a NR*, hoic
X® 1a NR*, X° 1a CHR’;
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R** 14 nguyén tir hydro, nhém hydroxyl, nhém alkyl, hogic nhém amino,

mdi nhém R* va R* 14 nhém duoge chon mét cach doc 14p tir nhém bao
gbm nguyén tir hydro, nhém hydroxyl, va nhém alkyl,

mdi nhém R* va R* 13 nhém dugce chon mot cach ddc 1ap tir nhém bao
gbém nguyén tir hydro, nhém alkyl, va nhém xycloalkyl;

R®° 13 nguyén tir hydro hoic nhém alkyl;

RY 1a:

(i) nhém alkyl c6 thé duoc thé,

(i1) nhom xycloalkyl c6 thé duoc thé,

(iii) nhém di vong béo c6 thé dugce thé,

(iv) nhém heteroaryl c6 thé dwoc hydro héa mét phan va cé thé duge thé,
hoac

(v) nguyén tir hydro, hodc,

khi X°1a NR*, R®” va R* duoc lién két voi nhau & dau tdn cling clia ching
dé tao ra nhém di vong béo, co thé dugc thé bing nhém alkyl c6 thé duoc thé,
cing véi nguyén tir nito gin v6i nhém ma ching duoc lién két, hodc mudi dugc
dung cua no,

v6i diéu kién 13 khong bao gbém céc hop chit co cong thirc (a), (b) va (c) dudi

day:
Ny Ns _
B | N
/@iN/)\N’\ O CH, /@iN/ N 0

H3CO K/N\/U\H CH3 (3) cl I\/N\)J\I}I/CH:; (b)
Ney CHs
L
N N/\| o)

FSC/QI I\,N\)j\g;CHs ©

3

2. Hop chét theo diém 1, trong do:
phﬁn tt thé cia nhém phenyl c6 thé duogc thé, duge thé hién boi vong Al
trong cong thirc (A-1) néu trén, 1a 1 dén 3 nhém duge chon mét cach doc 14p tur
nhém bao gébm nguyén tir halogen, nhém xyano, nhém alkyl, nhém haloalkyl,
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nhém alkoxyalkyl, nhém alkoxy, va nhém alkylendioxy c6 thé duogc thé bang 1
dén 2 nguyén tr halogen,

R® 13 nhém c6 cong thie (B-4) & trén:

trong d6 phan tir thé cia (i) nhém alkyl c6 thé duoc thé, c6 cong thirc R,
13 1 dén 4 nhém duoc chon mot cach ddc 1ap tir nhém bao gdm nguyén tir
halogen; nhém hydroxyl; nhém oxo; nhom amino c6 thé duogc thé bang 1 dén 2
nhém duge chon mot cach ddc l4p tir nhdém bao gdm nhém alkyl, nhém alkanoyl,
nhém alkoxycarbonyl va nhom alkylsulfonyl; nhém heteroaryl c6 thé duoc thé
bing nhém alkyl va c6 thé duoc hydro héa mdt phan; nhém xycloalkyl cé thé
duge thé béng 1 dn 2 nhém duge chon mot cach doc 1ap tir nhém bao gém
nhém hydroxyl va nhom alkylsulfonyl; nhém aryl; nhém heteroaryl cé thé duoc
hydro héa mét phan; nhom alkanoyl ¢6 thé duoc thé bang 1 dén 3 nhém duoc
chon mét cach doc 1ap tir nhdm bao gém nguyén tir halogen va nhém hydroxyl;
nhém xycloalkylcarbonyl c6 thé dugc thé bing nhém hydroxyl; nhém carbonyl
di vong béo c6 thé duoc thé bang nhém alkyl; nhém amino cé thé dugc thé bang
1 dén 2 nhém duoge chon mot cach ddc 14p tir nhém bao gém nhom alkyl c6 thé
duoc thé bang nhém alkylsulfonyl, nhém alkanoyl, va nhém alkoxycarbonyl;
nhém carbamoyl c¢6 thé dugc thé bing 1 dén 2 nhém alkyl; nhém alkylsulfonyl;
nhém alkoxy cé thé dugc thé bang nhém carbamoyl c6 thé dugc thé bang 1 dén
2 nhém alkyl; va nhém di vong béo c6 thé dugc thé bang 1 dén 3 nhém dugce
chon mot cach doc lap tir nhém bao gém nhom hydroxyl, nhom oxo, nhém alkyl,
nhom alkanoyl, va nhéom alkylsulfonyl,

phin ttr thé cua (ii) nhém xycloalkyl c6 thé dwgc thé, (iii) nhém di vong
béo c6 thé dugce thé, va (iv) nhém heteroaryl c6 thé duge hydro héa mot phén va
c¢6 thé duoc thé bdi RP71a 1 dén 4 nhém dugce chon mdt cach ddc lap tir nhém
bao gém nguyén tir halogen; nhém hydroxyl; nhém oxo; nhém alkyl c6 thé dugc
thé bing 1 dén 3 nhém dwoc chon mdt cach ddc 1ap tir nhém bao gébm nhém
hydroxyl, nhém alkoxy, nhém alkylsulfonyl, nhém amino cé thé duogc thé bang
1 dén 2 nhém dugc chon mot ciach doc 1dp tir nhém bao g(“)m nhém

alkoxycarbonyl va nhom alkylsulfonyl, nhém carbamoyl c6 thé duoc thé bang 1
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dén 2 nhém alkyl, nhém xycloalkyl c6 thé duoc thé bang nhém hydroxyl, nhém
carbonyl di vong béo, va nhom heteroaryl co thé duoc thé bang nhom alkyl va
¢6 thé duge hydro héa mét phan; nhém xycloalkyl ¢6 thé duoc thé bing 1 dén 2
nhém dugc chon mot cach doc 14p tir nhém bao gdm nhém hydroxyl va nhém
alkylsulfonyl; nhéom aryl; nhom heteroaryl co thé duoc hydro hdéa mdt phan;
nhom alkanoyl cé thé dugc thé b:‘?lng 1 dén 3 nhoém duoc chon mot cach ddc lap
tr nhém bao gdébm nguyén t halogen va nhém hydroxyl; nhém
xycloalkylcarbonyl cé thé dugc thé bing nhém hydroxyl; nhém carbonyl di
vong béo ¢6 thé dugc thé bang nhém alkyl; nhém amino cé thé duogc thé bang 1
dén 2 nhém duge chon mét cach doc lap tir nhém bao gém nhém alkyl c6 thé
dugc thé bing nhém alkylsulfonyl, nhém alkanoyl, va nhém alkoxycarbonyl;
nhém carbamoyl ¢6 thé duoc thé bing 1 dén 2 nhém alkyl; nhom alkylsulfonyl;
nhém alkoxy c6 thé duoc thé bang nhém carbamoyl c6 thé duoc thé bang 1 dén
2 nhém alkyl; va nhém di vong béo c6 thé duoc thé bing 1 dén 3 nhém duge
chon mét cach doc 1ap tir nhém bao gdm nhém hydroxyl, nhém oxo, nhém alkyl,
nhom alkanoyl, va nhom alkylsulfonyl, hodc

khi R®’ 12 (ii) nhom xycloalkyl c6 thé duoc thé, hodc (iii) nhém di vong
béo ¢6 thé duoc thé, hai phan tir thé trén ciing nguyén tir cacbon céu thanh vong
c6 thé duogc lién két v6i nhau & ddu thn ciing cta ching dé tao ra nhom alkylen
c6 thé duoc thé, trong d6 phan tir thé ctia nhém alkylen 13 nhém oxo ho#ic nhém
alkyl, va nhém alkylen c6 thé chira tir 1 dén 3 nguyén tir khac loai dugc chon
mot cach doc 14p tir nguyén tir luu huynh, nguyén tir oxy, nguyén tir nito,

trong R®, aryl 12 aryl mdt vong hodc hai vong cé tir 6 dén 10 canh,
heteroaryl 1a heteroaryl mdt vong hodc hai vong co tu 5 dén 10 canh, trong d6
chtra tir 1 dén 4 nguyén tir khac loai duoc chon mot cach doc 14p tir nhém bao
gdm nguyén tir lvu huynh, nguyén tr oxy, nguyén ti nito, vong di vong béo la
vong di vong béo co tur 4 dén 9 canh trong d6 chira tir 1 dén 2 nguyén tir khac
loai dugc chon mdt cach ddc lap tir nhém bao gdm nguyén tr oxy, nguyén tir
nito, hodc

khi X 1a NR*¢, va R va R*1a lién két & ddu t4n clng cta chung dé tao
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ra nhém di vong béo cé thé duoc thé b’fmg nhom alkyl c6 thé dugc thé, cung voi
nguyén tir nito gin véi nhém ma ching dugc lién két, phan tir thé ciia nhom
alkyl c6 thé duoc thé tir nhém hydroxyl, va nhém di vong béo 1 vong di vong
béo ¢6 tir 4 dén 9 canh c6 thé chira thém 1 nguyén ti khac loai dugc chon mot
cach doc 1ap tir nhém bao gdm nguyén tir luu huynh, nguyén tir oxy nguyén tir
nito khac véi nguyén ti nito ma R®’ va R* duoc lién két,

hodc mudi duge dung cta no.

3. Hop chét theo diém 1 hoic 2, trong do:

trong nhom c6 cong thirc [A-1] & trén, vong A' 12 nhém phenyl c6 thé duoc
thé,

trong do:

phan tir thé cia nhém phenyl ¢ thé duge thé 1a 1 dén 3 nhém dugc chon
mot cach doc 14p tir nhém bao gébm nguyén tir halogen, nhém alkyl, nhém
haloalkyl, nhom alkoxyalkyl, nhém alkoxy, va nhém alkylendioxy co thé duoc
thé bang 1 dén 2 nguyén tir halogen,

trong nhém c6 cong thirc [B-4] néu trén, R®’ 14 (i) nhém alkyl c6 thé duoc
thé, (ii) nhém xycloalkyl c6 thé duoc thé, (iii) nhém di vong béo cé thé dugc thé,
(iv) nhém heteroaryl c6 thé dwoc hydro héa mét phan va cé thé dugc thé, hoic
(v) nguyén ti hydro, hoac

khi X°1a NR*, R®7 va R*c6 thé duoc lién két véi nhau & ddu tan ciing cla
chiing dé tao ra nhém di vong béo c6 thé duoc thé bang nhém alkyl c6 thé duoc
thé bang nhém hydroxyl, cting véi nguyén ti nito gén véi nhém ma chiing duge
lién két,

trong do:

(i) phén tir thé ctia nhém alkyl c6 thé dugc thé tir 1 dén 4 nhém dugc chon
mdt cach ddc 1ap tir nhém bao gdm nguyén tir halogen; nhém hydroxyl; nhém
xycloalkyl c6 thé duoc thé béng 1 dén 2 nhém duogc chon mdt cach doc lap tur
nhém bao gdm nhém hydroxyl va nhém alkylsulfonyl; nhém phenyl; nhém

heteroaryl; nhém amino co thé dugc thé béng 1 d@n 2 nhém dugc chon mét cach
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doc 1ap tir nhém bao gdm nhém alkyl, nhém alkanoyl, va nhém alkoxycarbonyl;
nhom alkylsulfonyl; nhdm alkoxy; va nhém di vong béo c6 thé dugc thé bang 1
dén 3 nhém duoc chon mdt cach doc lap tir nhém bao gdbm nhém hydroxyl,
nhom oxo, nhém alkyl, nhdm alkanoyl, va nhém alkylsulfonyl,

(ii) phén tir thé cta nhém xycloalkyl c6 thé dugc thé tir 1 ¢én 2 nhém dugce
chon mot cach doc 14p tir nhém bao gdm nhém hydroxyl; nhém di vong béo c6
thé duogc thé béng 1 dén 3 nhém dugc chon mét cach doc 14p tir nhém bao gém
nhém hydroxyl va nhém oxo; nhém amino c6 thé duge thé bang 1 dén 2 nhém
dugc chon mdt cach doc 14p tir nhém bao gébm nhém alkyl c6 thé duge thé bing
nhém alkylsulfonyl, va nhém alkanoyl; nhém alkyl c6 thé duoc thé bang nhém
hydroxyl; nhém carbamoyl ¢6 thé duoc thé bang 1 dén 2 nhém alkyl; nhém
alkoxy c6 thé duoc thé bang nhém carbamoyl ¢ thé dugc thé bang 1 dén 2
nhém alkyl; nhém xycloalkyl c6 thé duoc thé bing nhém hydroxyl; va nhém
alkylsulfonyl, hodc

hai phan tir thé trén cting nguyén tir cacbon trong nhém xycloalkyl néu trén
6 thé duge thé, duoc lién két v6i nhau & du tan cung cda ching dé tao ra nhém
alkylen co thé dugc thé béng 1 dén 3 nhém duge chon mdt cach doc 14p tir nhém
bao gdm nhém alkyl va nhém oxo, trong d6 nhém alkylen c6 thé chira trong
mach alkylen, 1 dén 2 nguyén t& khac loai dugc chon mot cach doc lap tur
nguyén tr nito, nguyén tir oxy, va nguyén tir luu huynh,

(iii) phén tir thé ciia nhém di vong béo ¢ thé duogc thé tir 1 dén 3 nhém
duoc chon mét cach doc 1ap tir nhém bao gdm nguyén tir halogen; nhém
hydroxyl; nhém oxo; nhom alkyl c6 thé duogc thé bang 1 dén 3 nhém duge chon
mot cach doc 14p tir nhom bao gém nhom hydroxyl, nhém alkoxy, nhom
alkylsulfonyl, nhém amino c6 thé dugc thé béng 1 dén 2 nhém duge chon mot
cach doc 1ap tir nhém bao gdm nhém alkoxycarbonyl va nhém alkylsulfonyl,
nhém carbamoyl c¢6 thé dugc thé bing 1 dén 2 nhém alkyl, nhém xycloalkyl c6
thé duqc thé bang nhém hydroxyl, nhém carbonyl di vong béo, va nhém
heteroaryl c6 thé duoc thé bing nhom alkyl va c6 thé dugc hydro héa mét phéan;

nhém alkanoyl c6 thé dugc thé bang 1 dén 3 nhém duoc chon mcf)t. cach ddc lap
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tr nhém bao gbébm nguyén tr halogen va nhém hydroxyl; nhém
xycloalkylcarbonyl c6 thé dugce thé bing nhém hydroxyl; nhém carbonyl di
vong béo c6 thé duge thé bing nhém alkyl; nhém alkoxy; nhém carbamoyl ¢
thé duoc thé bing 1 dén 2 nhém alkyl; nhém di vong béo c6 thé duoc thé bing
nhom oxo; va nhom heteroaryl,

(iv) phan tir thé ctia nhém heteroaryl c6 thé dugc hydro héa mot phan va c6
thé duoc thé bang 1 dén 2 nhém dugc chon mot cach ddc 14p tir nhém bao gém
nhém dj vong béo; va nhém alkyl c6 thé duge thé bang 1 dén 2 nhém duoc chon
mdt cach doc lap tir nhém bao gdm nhém carbamoyl c6 thé duoc thé bing 1 dén
2 nhom alkyl, nhém alkylsulfonyl, va nhém heteroaryl,

trong cac muc tir (i) dén (iv) néu trén, vong di vong béo dugc chon tir
azetidinyl, oxetanyl, pyrolidinyl, tetrahydrothiophenyl, tetrahydrofuranyl,
piperidinyl, piperazinyl, morpholinyl, thiomorpholinyl, homomorpholinyl,
tetrahydrothiopyranyl, tetrahydropyranyl, 1-azabixyclo[2.2.2]octyl
(quinuclidinyl), 8-azabixyclo[3.2.1]octyl, 3-oxabixyclo[3.3.1]nonyl, hodc 3-oxo-
9-azabixyclo[3.3.1]nonyl,

vong di vong béo trong carbonyl di vong béo dugc chon tir azetidinyl,
oxetanyl, pyrolidinyl, tetrahydrothiophenyl, tetrahydrofuranyl, piperidinyl,
piperazinyl, morpholinyl, thiomorpholiny], homomorpholinyl,
tetrahydrothiopyranyl, tetrahydropyranyl, 1-azabixyclo[2.2.2]octyl
(quinuclidinyl), 8-azabixyclo[3.2.1]octyl, 3-oxabixyclo[3.3.1]nonyl, hodc 3-oxo-
9-azabixyclo[3.3.1]nonyl,

heteroaryl dugc chon tir pyrolyl, furanyl, thienyl, imidazolyl, pyrazolyl,
oxazolyl, thiazolyl, triazolyl, tetrazolyl, pyridyl, pyrazinyl, pyrimidinyl,
pyridazinyl, thiazinyl, triazinyl, indolyl, isoindolyl, indazolyl, benzimidazolyl,
benzothiazolyl, benzofuranyl, quinolyl, isoquinolyl, imidazopyridyl, hodc
benzopyranyl,

nhom heteroaryl cé thé duoc hydro héa mét phén dugc chon tir nhom
pyrolyl, nhom furanyl, nhom thienyl, nhém imidazolyl, nhém imidazolinyl,

nhém pyrazolyl, nhom oxazolyl, nhéom thiazolyl, nhém triazolyl, nhém
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tetrazolyl, nhém pyridyl, nhom pyrazinyl, nhém pyrimidinyl, nhém pyridazinyl,
nhom thiazinyl, nhém triazinyl, nhom indolyl, nhém isoindolyl, nhém
isoindolinyl, nhom indazolyl, nhom benzimidazolyl, nhém benzothiazolyl,
nhom benzofuranyl, nhém dihydrobenzofuranyl, nhém quinolyl, nhom
isoquinolyl, nhém imidazopyridyl, nhom tetrahydroimidazopyridyl, nhom
benzopyranyl, hodc nhém dihydrobenzopyranyl, hodc

khi X° 12 NR*, va R¥7va R*1a lién két & diu t4n cing cta ching dé tao ra
nhém dj vong béo c6 thé duge thé bing nhém alkyl cé thé duge thé bang nhém
hydroxyl, ciing véi nguyén tir nito gén v6i nhém ma ching duge lién két, nhém
di vong béo 1a nhéom dugc chon tur azetidinyl, pyrolidinyl, piperidinyl,
piperazinyl, morpholinyl, thiomorpholinyl, hodc homomorpholinyl, hodc mubi

duoc dung cua no.

4. Hop chit theo diém 3, trong do:

R” 12 nhém phenyl c6 thé duoc thé bang 1 dén 3 nhém duogc chon mdt cach
doc 1ap tir nhém bao gdm nguyén tir halogen, nhém alkyl, nhém haloalkyl,
nhém alkoxyalkyl, nhém alkoxy, va nhém alkylendioxy cé thé duoc thé bang 1
dén 2 nguyén tr halogen,

R® 13 nhém c6 cong thirc (B-4),

RP7 12 (i) nhém alkyl c6 thé dwoc thé, (ii) nhém xycloalkyl c6 thé dugc thé,
(iii) nhém di vong béo cé thé dugc thé, hodc (iv) nhom heteroaryl cé thé duoc
hydro héa mét phén va c6 thé duoc thé, hodc,

khi X°1a NR*, R®” va R*1a lién két & diu tn cing cta ching dé tao ra
nhém dj vong béo ¢ thé duge thé bing nhém alkyl, trong d6 nhém alkyl c6 thé
dugc thé bing nhdém hydroxyl, cing véi nguyén tir nito gin véi nhém ma ching
duoc lién két,

trong do:

(i) phén tir thé cua nhém alkyl c6 thé duge thé tir 1 dén 4 nhém dugc chon
mot cach doc 1ap tir nhém bao gdm nguyén tir halogen; nhém hydroxyl; nhém

xycloalkyl c6 thé dugc thé bang 1 dén 2 nhém dugc chon mét cach doc 14p tur
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nhém bao gébm nhém hydroxyl va nhém alkylsulfonyl; nhém phenyl; nhém
pyridyl; nhom amino c6 thé duoc thé b'ﬁmg 1 dn 2 nhém duge chon mot cach
ddc 1ap tir nhém bao gém nhém alkyl, nhom alkanoyl, va nhom alkoxycarbonyl;
nhdém alkylsulfonyl; nhom alkoxy; va nhém di vong béo c6 thé dugc thé bang 1
dén 3 nhém duogc chon mot cach doc lap tir nhém bao gébm nhém hydroxyl,
nhom oxo, nhém alkyl, nhém alkanoyl, va nhém alkylsulfonyl,

trong d6 nhom di vong béo dugc chon tlr tetrahydrothiophenyl, piperidinyl,
thiomorpholinyl, piperazinyl, hodc morpholinyl,

(ii) phan tir thé cia nhém xycloalkyl c6 thé dugc thé tir 1 dén 2 nhém dugc
chon mét cach doc 14p tir nthém bao gdbm nhém hydroxyl; nhém di vong béo c6
thé dugc thé béng 1 dén 3 nhém duge chon mdt cach dde 1ap tir nhém bao gém’
nhom hydroxyl va nhém oxo; nhém amino cé thé duoc thé bing 1 dén 2 nhém
duoc chon mot cach doc 18p tir nhém bao gém nhom alkyl c6 thé duoc thé béng
nhém alkylsulfonyl, va nhom alkanoyl; nhém alkyl c6 thé duoc thé bing nhém
hydroxyl; nhém carbamoyl c6 thé dugc thé bang 1 dén 2 nhém alkyl; nhém
alkoxy c6 thé duoc thé bing nhém carbamoyl c6 thé dugc thé bang 1 dén 2
nhom alkyl; nhéom xycloalkyl cé thé duoc thé bing nhém hydroxyl; va nhém
alkylsulfonyl, hodc

hai phén tr thé trén cling nguyén tir cacbon trong nhém xycloalkyl néu trén
6 thé duge thé duoc lién két v6i nhau & dau tan cung cua chung dé tao ra nhém
alkylen c6 thé duoc thé béing 1 dén 3 nhém duge chon mot cach doc 14p tir nhém
bao gdbm nhém alkyl va nhém oxo, trong d6 nhém alkylen ¢ thé chta trong
mach alkylen, 1 dén 2 nguyén tir khac loai dugc chon mdt cach doc lap tir
nguyén tlr nito, nguyén tir oxy, va nguyén tir luu huynh,

trong d6 nhom di vong béo la pyrolidinyl, piperidinyl, piperazinyl,
morpholinyl, hoac thiomorpholinyl, va

gbc xycloalkyl cta (ii) nhém xycloalkyl cé thé duoc thé tir xyclobutyl,
xyclopentyl, xyclohexyl, bixyclo[2.2.2]octyl, hodc adamantyl,

(iii) phan tir thé ctia nhém di vong béo co thé dugc thé tir 1 dén 3 nhém

duoc chon mot cach doc lap tir nhém bao gdm nguyén tir halogen; nhém
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hydroxyl; nhém oxo; nhom alkyl c6 thé dugc thé bang 1 dén 3 nhém duge chon
mot cach ddc 1ap tr nhom bao gém nhém alkoxy, nhém alkylsulfonyl, nhém
amino c6 thé dugc thé béng 1 dn 2 nhém duoc chon mot cach ddc 1ap tir nhém
bao gdm nhém alkoxycarbonyl va nhém alkylsulfonyl, nhém carbamoyl cé thé
dugc thé bing 1 dén 2 nhém alkyl, nhém xycloalkyl cé thé dugc thé bang nhém
hydroxyl, nhém morpholinylcarbonyl, va nhém heteroaryl c6 thé dugc thé bang
nhém alkyl va c6 thé dugc hydro héa mot phén, trong d6 heteroaryl c6 thé dugc
hydro héa mot phan 13 imidazolyl, imidazolinyl, oxazolyl, triazolyl, hoZc
pyridyl; nhém alkanoyl c6 thé dugc thé bang 1 dén 3 nhém duge chon mot cach
doc lap tir nhém bao gdm nguyén tr halogen va nhém hydroxyl; nhém
xycloalkylcarbonyl c¢6 thé dugc thé bing nhém hydroxyl; nhém
oxetanylcarbonyl cé thé dugc thé bing nhém alkyl; nhém alkoxy; nhém
carbamoyl c6 thé duoc thé bang 1 dén 2 nhom alkyl; nhém di vong béo c6 thé
duoc thé bing nhém oxo, trong d6 nhém di vong béo 13 piperidinyl hodc
tetrahydropyranyl; va nhém pyrimidinyl,

trong d6 gbc di vong béo cua (iii) nhém di vong béo ¢ thé duoc thé tr
azetidinyl, pyrolidinyl, piperidinyl, tetrahydrothiophenyl, tetrahydrothiopyranyl,
tetrahydrofuranyl, tetrahydropyranyl, 1-azabixyclo[2.2.2]octyl, 8-
azabixyclo[3.2.1]octyl, homomorpholinyl, 3-oxabixyclo[3.3.1]nonyl, hodc 3-
0x0-9-azabixyclo[3.3.1]nonyl,

(iv) phan tir thé ctia nhém heteroaryl c6 th8 duge hydro héa mot phan va cé
thé duoc thé béng 1 dén 2 nhém dugc chon mdt cach doc 14p tir nhém bao gém
nhém tetrahydropyranyl; va nhém alkyl cé thd duoc thé bang 1 dén 2 nhém
dugc chon médt cach dde 1ap tir nhdom bao gém nhém carbamoyl cé thé duoc thé
bing 1 dén 2 nhém alkyl, nhém alkylsulfonyl, va nhém pyridazinyl,

trong do heteroaryl cla (iv) nhom heteroaryl co thé dugc hydro hdéa mot
phin va c6 thé dugc thé bang pyrazolyl, pyridyl, hodc imidazopyridinyl,

gbc di vong béo ctia nhém di vong béo co thé duoc thé bang nhom alkyl c6
thé duoc thé bang nhém hydroxyl 13 piperazinyl hodc pyrolidinyl, trong do

nhom di vong béo dugc tao ra tir R®7va R* duoc lién két véi nhau & dau tan
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cung cta ching, cing véi nguyén tir nito gan véi nhém ma chiing duoc lién ket,
khi X°1a NR¥,

hoic mudi dugce dung cia chung.

5. Hop chit theo diém 4, trong do:

R* 1a: nhém phenyl c6 thé duoc thé bang 1 dén 3 nhém dugc chon mdt
cach ddc 14p tir nhém bao gdm nguyén tir halogen, nhém alkyl, nhom haloalkyl,
nhom alkoxyalkyl, nhém alkoxy, va nhém metylendioxy cé thé duogc thé bang 1
dén 2 nguyén tir halogen,

R 1a:

(i) nhém alkyl c6 thé dwoc thé, trong d6 phan tir thé cla nhém alkyl 1a
nhém dj vong béo c6 thé duogc thé bang 1 dén 2 nhém duge chon mdt cach doe
1ap tr nhom bao gébm nhém oxo, nhém alkylsulfonyl, nhém hydroxyl, nhém
alkyl, va nhém alkanoyl, trong d6 vong di vong béo 1a morpholinyl,
thiomorpholinyl, hodc piperidinyl,

(ii) nhém xycloalkyl ¢6 thé dugc thé, trong d6 nhém xycloalkyl 14 nhém
xyclopentyl, nhém xyclohexyl, nhom bixyclo[2.2.2]octyl, hodc nhom
adamantyl), trong do phén tir thé cia nhém xycloalkyl 13 1 dén 2 nhém duoc
chon mot cach doc 14p tir nhém bao gdm nhém hydroxyl; nhém di vong béo c6
thé duoc thé bang 1 dén 2 nhém duge chon mdt cach ddc 1ap tir nhém bao gbm
nhém hydroxyl va nhém oxo, trong d6 nhéom di vong béo dugc chon tir nhom
thiomorpholinyl, nhém piperidinyl, nhém piperazinyl, hodc nhém morpholinyl;
nhém amino c6 thé duge thé bing 1 dén 2 nhom duge chon mot cach doc 1ap tir
nhém bao gébm nhém alkyl va nhém alkanoyl; nhom alkyl ¢6 thé dugc thé bang
nhom hydroxyl; nhém alkoxy c6 thé dugc thé biang nhém carbamoyl cé thé
duoc thé bang 1 dén 2 nhém alkyl; va nhém alkylsulfonyl,

(iii) nhém di vong béo c6 thé dugc thé, trong d6 nhém di vong béo duoc
chon tir nhém azetidinyl, nhém tetrahydrofuranyl, nhém pyrolidinyl, nhém
tetrahydropyranyl, nhom piperidinyl, nhém tetrahydrothiopyranyl, hoac 3-

oxabixyclo[3.3.1]nonyl, trong do6 phén tir thé ctia nhém di vong béo 1a 1 dén 3
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nhém duogc chon mot cach doc 1ap tir nhém bao gém nguyén tr halogen; nhom
hydroxyl; nhém oxo; nhém alkyl c6 thé duoc thé b'?mg 1 dén 3 nhém duge chon
mdt cach doc 1ap tir nhom bao gdbm nhém hydroxyl, nhém xycloalkyl c6 thé
dugc thé bang nhém hydroxyl, nhém alkoxy, nhém alkylsulfonyl, nhém
alkylsulfonylamino, nhom carbamoyl c6 thé dwoc thé bing 1 dén 2 nhém alkyl,
nhém morpholinylcarbonyl, va nhém heteroaryl co6 thé dugc thé bang nhém
alkyl va c6 thé duoc hydro héa mét phan, trong d6 heteroaryl c6 thé dugc hydro
héa mot phin 1a pyridyl, imidazolyl, imidazolinyl, oxazolyl, hodc triazolyl;
nhém alkanoyl cé thé duoc thé bing nhém hydroxyl; nhém pyrimidinyl; va
nhém xycloalkylcarbonyl c6 thé dugc thé bang nhom hydroxyl, hosc

(iv) nhém pyrazolyl c6 thd dugc thé bing nhom alkyl c6 thé dugc thé bing
nhém carbamoyl c6 thé duoc thé bing 1 dén 2 nhom alkyl,

hodc muoi duge dung cia nd.

6. Hop chét theo diém 4, trong do:

R” 1a nhém phenyl c6 thé duoc thé bang 1 dén 3 nhém dugc chon mét cach
doc 1ap tir nhém bao gdm nguyén tir halogen, nhém alkyl, va nhém haloalkyl,

R® 12 nhom cua cong thirc (B-4) néu trén:

trong do X 1a N,

X" 12 CH,, va X° 12 NH, hogc

X° 12 NH, va X° 1a CH,,

R®® 13 nguyén tir hydro,

R® la:

(i) nhém alkyl c¢6 thé duoc thé, trong d6 phén tir thé cia nhém alkyl 13
nhom di vong béo co thé dugc thé béng 1 dén 2 nhém duge chon mdt cach ddc
1ap tir nhém bao gébm nhém oxo, nhém hydroxyl, nhém alkyl va nhém alkanoyl,
trong d6 vong di vong béo 1a morpholinyl, thiomorpholinyl, hodc piperidinyl,

(ii) nhém xyclohexyl c6 thé dugc thé, trong d6 phan t&r thé cia nhém
xyclohexyl 1a 1 dén 2 nhém dugc chon mdt cach doc 1ap tir nhom bao gdm

nhém piperidinyl c6 thé dugc thé bang nhém hydroxyl; nhém amino ¢ thé duoc
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thé béng 1 d&n 2 nhém duoc chon mot cach ddc 1ap tir nhém bao gém nhom
alkyl va nhom alkanoyl; va nhém alkoxy c6 thé dugc thé bing nhém carbamoyl
c6 thé dugc thé bang 1 dén 2 nhém alkyl,

(iii) nhém di vong béo c6 thé dugc thé, trong d6 nhém di vong béo dugce
chon tir nhém azetidinyl, nhom tetrahydrofuranyl, nhém pyrolidinyl, nhém
tetrahydropyranyl, nhém piperidinyl, nhém tetrahydrothiopyranyl, hodc 3-
oxabixyclo[3.3.1]nonyl, trong d6 phan tir thé cia nhém di vong béo 1a 1 dén 3
nhém duge chon mét cach doc 14p tir nhém bao gdbm nhém hydroxyl; nhém
alkyl c6 thé dugc thé bang 1 ¢én 3 nhém duge chon mét cach doc 1ap tir nhom
bao gébm nhém amino c6 thé duoc thé bing nhém alkylsulfonyl, nhém
carbamoyl c6 thé dugc thé bang 1 dén 2 nhém alkyl, nhém imidazolinyl c6 thé
duogc thé bang nhém alkyl; nhém alkanoyl 6 thé duoc thé bang nhém hydroxyl;
va nhom xycloalkylcarbonyl c6 thé duoc thé bang nhém hydroxyl, hozic

(iv) nhém pyrazolyl c6 th dugc thé bang nhom alkyl c6 thé dugc thé bang
nhém carbamoyl c6 thé dugc thé bang 1 dén 2 nhém alkyl,

hodac mudi duge dung ctuia nd.

7. Hop chit theo diém 4, trong d6:

R” 12 nhém phenyl c6 thé dugc thé bing nhém alkyl hoic nhém haloalkyl,

R® 14 nhém ciia cdng thic (B-4) néu trén, trong do:

X*1a CR™,

X" 1a CHR™,

R* 14 nguyén tir hydro,

R* 12 nguyén tir hydro hozc nhém hydroxyl,

X°1a NR™,

R* 1a nguyén tir hydro hodc nhém alkyl,

R®° 13 nguyén tir hydro, va

R®” 1a nhém xycloalkyl c6 thé duoc thé bang nhém alkyl hoic nhém amino
c6 thé dugc thé bang 1 dén 2 nhém alkyl,

hodac mudi dugc dung cua no.
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Hop chit theo diém 4, trong d6:

R” 1a nhém phenyl c6 thé duoc thé bing nguyén tir halogen,
R® 12 nhém cua cong thirc (B-4) néu trén, trong do:
X*1a CR*,

X" 1aNR™,

X°1aNRY,

R** 1a nguyén tir hydro,

R*" 1a nguyén tir hydro hozc nhém alkyl,

R* 13 nguyén tir hydro ho#ic nhém alkyl,

R®® 12 nguyén tir hydro, va

R® 14 nhém alkyl,

hoac muoi dugc dung cua nd.

Hop chit theo diém 4, trong d6:

R® 13 nhém cua cong thirc (B-4) néu trén, trong do:
X*1aN,

X"1a CHR™, va X° 1a NR*, ho#c

X°1a NR*, va X 1a CHR’,

R*® va R*1a nguyén tir hydro,

R*" va R*1a nguyén tir hydro, va

R"° 14 nguyén tir hydro,

hodc muoi duge dung cia nd.

10.

Hop chit theo diém 4, trong d6:

X®1a N, X° 1a CHR?® hoic C(=0), X°1a NR¥,

R*" 1a nguyén tir hydro hozc nhém alkyl, va

R* 14 nguyén i hydro, nhém alkyl, hogic nhém xycloalkyl,

hodc muoi dugc dung cia nd.

11.

Hop chit theo diém 4, trong d6:
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X*1aN, X®1a CH,, X°1aNH, va
R®° 12 nguyén tir hydro,

hodac mudi dugc dung cia né.

12. Hop chét theo diém 4, trong do:

R®” 1a nhom xycloalkyl c6 thé dugc thé,

trong d6 phan tir thé ctia nhém xycloalkyl cé thé dugc thé tir 1 dén 2 nhém
dugc chon mdt cach doc 1dp tir nhém bao gdbm nhém hydroxyl; nhém di vong
béo ¢ thé duge thé bang 1 dén 3 nhém duge chon mdt cach doc lap tir nhém
bao gdm nhém hydroxyl va nhém oxo; nhém amino c6 thé dugc thé bang 1 dén
2 nhéom duge chon mot cadch doc 1ap tir nhém bao g(“)m nhém alkyl ¢ thé duoc
thé bing nhom alkylsulfonyl, va nhém alkanoyl; nhém alkyl c6 thé duoc thé
bing nhém hydroxyl; nhém carbamoyl ¢6 thé dugc thé bing 1 dén 2 nhém
alkyl; nhom alkoxy c6 thé dugc thé bang nhém carbamoyl c6 thé dugc thé bang
1 dn 2 nhém alkyl; nhém xycloalkyl c6 thé duoc thé bing nhém hydroxyl; va
nhom alkylsulfonyl, hodc

hai phan ttr thé trén cling nguyén tir cacbon trong nhém xycloalkyl néu trén
c6 thé duge thé duoc lién két voi nhau & dau tn cung cua chung dé tao ra nhom
alkylen co thé duoc thé bang 1 dén 3 nhém duge chon mot cach doc 1ap tir nhém
bao gdm nhém alkyl va nhém oxo, trong d6 nhém alkylen cé thé chtra trong
mach alkylen, 1 dén 2 nguyén tir khac loai dugc chon mot cach doc 1ap tur
nguyén ti nito, nguyén tr oxy, va nguyén tir luu huynh,

trong d6 nhém di vong béo la pyrolidinyl, piperidinyl, piperazinyl,
morpholinyl, hodc thiomorpholinyl, va

gbc xycloalkyl ciia nhém xycloalkyl néu trén cé thé duogc thé tir xyclobutyl,
xyclopentyl, xyclohexyl, bixyclo[2.2.2]octyl, hodc adamantyl,

ho#@c muoi dugc dung cta nd.

13. Hop chét duoc chon tir nhém bao gdm:

3-[4-[(cis-3-hydroxytetrahydrofuran-4-yl)carbamoylmetyl]piperazin-1-yl]-5-(4-
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triflometylphenyl)-1,2,4-triazin,
5-(4-flophenyl)-3-[4-[[trans-4-(N-metylcarbamoylmetyloxy)
xyclohexyl]carbamoylmetyl|piperazin-1-yl]-1,2,4-triazin,
3-[4-[[(1-axetyl-4-hydroxypiperidin-4-yl)metyl]carbamoylmetyl]piperazin-1-
yl]-5-(4-clophenyl)-1,2,4-triazin,
3-[4-[[(7-ex0-9-end0)-9-hydroxy-3-oxabixyclo[3.3.1]nonan-7-
yl]carbamoylmetyl]piperazin-1-yl]-5-(4-triflometylphenyl)-1,2,4-triazin,
5-(4-flophenyl)-3-[4-[[1-[2-(metylsulfonylamino)etyl]piperidin-4-
yl]carbamoylmetyl]piperazin-1-yl]-1,2,4-triazin,
5-(2-xyano-5-pyridyl)-3-[4-[[1-[(1-hydroxyxyclopropyl)carbonyl|piperidin-4-
yl]carbamoylmetyl]piperazin-1-yl]-1,2,4-triazin,
5-(4-flophenyl)-3-[4-[[trans-4-(4-hydroxypiperidino)
xyclohexyl]carbamoylmetyl]piperazin-1-yl]-1,2,4-triazin,
5-(4-flophenyl)-3-[4-[[1-( (R)-2-hydroxybutanoyl)piperidin-4-
yl]carbamoylmetyl]piperazin-1-yl]-1,2,4-triazin,
5-(4-flophenyl)-3-[4-[(3S)-1-[(1-hydroxyxyclopropyl)carbonyl]pyrolidin-3-
yl]carbamoylmetyl|piperazin-1-yl]-1,2,4-triazin,

3-[4-[[cis-3-(dimetylamino) xyclohexyl]carbamoylmetyl]piperazin-1-yl]-5-(4-
flophenyl)-1,2,4-triazin,

3-[4-[[1-[(4,5-dihydro-1H-imidazol-2-yl)metyl |piperidin-4-
yl]carbamoylmetyl]piperazin-1-yl]-5-(4-flophenyl)-1,2,4-triazin,
3-[4-[[trans-4-(axetoamino) xyclohexyl]carbamoylmetyl]piperazin-1-yl]-5-(p-
tolyl)-1,2,4-triazin,

3-[4-[[1-(N,N-dimetylcarbamoylmetyl)-1H-pyrazol-4-
yl]carbamoylmetyl]piperazin-1-yl]-5-(4-flophenyl)-1,2,4-triazin,
5-(4-flophenyl)-3-[4-[1-[(1-hydroxyxyclopropyl)carbonyl]azetidin-3-
yl]carbamoylmetyl]piperazin-1-yl]-1,2,4-triazin,
3-[4-[[trans-4-(N-metylcarbamoylmetyloxy)
xyclohexyl]carbamoylmetyl]piperazin-1-yl]-5-(4-triflometylphenyl)-1,2,4-

triazin,
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3-[4-[[cis-3-(axetoamino) xyclohexyl]carbamoylmetyl]|piperazin-1-yl]-5-(4-
flophenyl)-1,2,4-triazin,
5-(4-clophenyl)-3-[(3S,4S)-4-[(cis-3-hydroxytetrahydropyran-4-
yl)carbamoylmetyl]piperazin-1-yl]-1,2,4-triazin,
3-[4-[[1-(N,N-dimetylcarbamoylmetyl)-1H-pyrazol-4-
yl]carbamoylmetyl]piperazin-1-yl]-5-(p-tolyl)-1,2,4-triazin,
5-(4-clophenyl)-3-[4-[[1-(N,N-dimetylcarbamoylmetyl)-1H-pyrazol-4-
yl]carbamoylmetyl]piperazin-1-yl]-1,2,4-triazin,
5-(4-clophenyl)-3-[4-[(trans-3-hydroxytetrahydropyran-4-
yl)carbamoylmetyl]piperazin-1-yl]-1,2,4-triazin,
3-[4-[[1-(N-metylcarbamoylmetyl)-1H-pyrazol-4-yl]carbamoylmetyl|piperazin-
1-y1]-5-(p-tolyl)-1,2,4-triazin,

5-(4-flophenyl)-3-[4-[[ 1-(N-metylcarbamoylmetyl)- 1H-pyrazol-4-
yl]carbamoylmetyl]piperazin-1-yl]-1,2,4-triazin,
5-(4-clophenyl)-3-[4-[[1-(N-metylcarbamoylmetyl)- 1 H-pyrazol-4-
yl]carbamoylmetyl]piperazin-1-yl]-1,2,4-triazin,
5-(4-clophenyl)-3-[4-[(3-metylbutanoyl)amino]piperazin-1-yl]-1,2,4-triazin,
5-(4-flophenyl)-3-[4-[[( (2R)-4-metylmorpholyn-2-
ylD)metyl]carbamoylmetyl]piperazin-1-yl]-1,2,4-triazin,
3-[4-[[1-(N-metylcarbamoylmetyl) piperidin-4-yl]carbamoylmetyl]piperazin-1-
yl]-5-(p-tolyl)-1,2,4-triazin,

3-[4-[[2-(1,1-dioxothiomorholino) etyl]carbamoylmetyl]piperazin-1-yl]-5-(4-
flophenyl)-1,2,4-triazin,

3-[4-[[trans-4-(dimetylamino) xyclohexyl]carbamoylmetyl]piperazin-1-yl]-5-(4-
flophenyl)-1,2,4-triazin,
5-(4-flophenyl)-3-[4-[(piperazin-1-yl)carbamoylmetyl]piperazin-1-yl]-1,2,4-
triazin,

5-(dihydrobenzopyran-5-yl)-3-[4-(isopropylcarbamoylmetyl) piperazin-1-yl]-
1,2,4-triazin,

3-[4-(4-flophenyl) piperazin-1-yl]-5-(o-tolyl)-1,2,4-triazin, va
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5-(2-xyano-5-pyridyl)-3-[4-(isopropylcarbamoylmetyl) piperazin-1-yl]-1,2,4-
triazin,

hodc mudi duge dung ctia no.

14. Dugc pham chira hop chit theo diém bt ky trong sb cac diém tir 1 dén 13

hozc mubi dugc dung ctia né lam thanh phén hoat tinh.
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