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hodc mudi duoc dung ctia no, trong d6 cac bién la nhu duge xéac dinh trong ban mo6 ta. Hop

chit ¢6 cong thire (I') theo sang ché ¢6 hiéu qua e ché hoat tinh plasmepsin X, plasmepsin

IX hodc plasmepsin X va IX, ¢6 hiéu qua trong diéu tri bénh nhiém trung do Plasmodium.

Séang ché ciing dé cap dén duogc pham két hop hop chét c6 cong thire (I°) theo séng ché véi

mdt hodc nhiéu hop chét tri st rét bd sung.
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Linh vue ky thuit dwoc dé cap

Séng ché dé cap dén hop chit ¢ cong thire (I') va (I), hodc mudi duoc dung ctia
chung, hitu ich dé diéu tri bénh nhiém trung do Plasmodium. Cu thé hon, sang ché dé cap
dén hop chét c6 cong thire (I") va (I), hoic mubi duge dung ctia chiing, hitu ich dé diéu tri

bénh nhiém trung do Plasmodium, cu thé hon dé diéu tri bénh sbt rét.
Tinh trang ky thuit cia sang ché

Bénh sét rét 1a bénh chi yéu & ngudi voi hang tram triéu ca nhiém va hon 450.000 ca
ttr vong mdi nam. Dang gy chét nguoi nhidu nhét ctia bénh sdt rét 1a do Plasmodium
falciparum gay ra. Ky sinh trung thudc nganh Dong vat nguyén sinh nay gdy ra hau hét cac
ca tir vong do bénh sét rét v6i su xudt hién nhidu nhit & chau Phi. P. falciparum c6 vong
doi phirc tap bat dau & vat truyén la mudi Anopheles khi hat bao tir tao ra dugc tiém vao
vat chti nguoi trong qua trinh hat méu. Céc hat bao tir nay di chuyén dén gan va xam nhap
vao té bao gan trong d6 chung phat trién thanh hang ngan thé hoa thi gan ma s& di vao mau
noi chung xam nhap hdng cau dé khoi dau chu ky vo tinh ctia ky sinh tring géy ra céc trigu
chiing ctia bénh s6t rét. Ky sinh tring nay phat trién bén trong 0 duge bao vé clia hdng cau
dé tao ra 16-32 thé hoa thi ma, mot khi truéng thanh, di ra khoi té bao chu dé xdm nhdp
vao hong cau méi. Mot s6 ky sinh tring nay biét hoa thanh té bao giao tur, dang hitu tinh
cua ky sinh trung nay. Cac té bao giao tir nay ¢o thé duoc mudi hit vao tai do cac giao tu
duc va cai hinh thanh, dung hop va biét hoa thanh kén hop tir trén chat nén ngoai bao ciia
rudt gitta ctia mudi. Hat bao tir hinh thanh bén trong kén hop tir va khi thoét ra s& di chuyén
dén tuyén nudc bot dé truyén cho vat chu tiép theo trong qud trinh hut mau cho su ton tai

va song sét cua ky sinh trung nay.

Dang khac cua bénh sdt rét bao gdbm dang tai phat ctia bénh s6t rét boi P. vivax 1a ky
sinh trung ¢6 kha nang gy bénh dang ké, c6 thé gay ra dang ddc cta bénh nay voi s6 ca tir
vong nhat dinh va 1a van dé chinh bén ngoai chau Phi. P. knowlesi dugc tim thay & Pong
Nam A va 1a ky sinh trung gy bénh dong vat ma thuong lay truyén cho khi du6i dai nhung

da duoc ching minh 1a 1ay truyén cho ngudi & Borneo, Malaysia.
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Artemisinin két hop vé6i cac thude phoi hop trd thanh liéu phap chinh trong diu tri
va kiém soat bénh sét rét. Tuy nhién, do nguy co khang thubc ngay cang gia ting cta Liéu

phap két hop trén co s& artemisinin (ACT), vi¢c phat trién cac thude tri sbt rét méi véi cac
dich méi ma tc ché nhidu budce trong vong doi cua ky sinh trung nay 1a uu tién cip bach
trong linh vuc kiém soat bénh sdt rét. Cac thubdc tri sbt rét nhu vay, dudi dang liéu phéap
don md thire hodc cac thue phdi hop ACT, ¢6 thé tién mot bude dai dén viée loai bo bénh
sét rét do lam giam phuong thirc gdy bénh cta céc ky sinh trung v6i cac dot bién khang

thube c6 tir trude trong quan thé ky sinh trung nay.

Hién nay, axit aspartic proteaza la dich hang dau cho viéc phat trién thude: Axit
aspartic proteaza ctia HIV dugc huéng dich thanh cong bang thude trong sir dung 14m sang;
cac chét e ché hudng dich renin, BACE1 va gama-secretaza ¢ ngudi da hoac dang trong
qua trinh phat trién 1am sang. Trong khoang trbng vé thude tri sot rét, cic axit aspartic
proteaza cua P. falciparum 1a plasmepsin X va IX (PMX va PMIX) dugc xac nhén la cac
dich tiém nang vi cc chét tc ché phong bé ky sinh trung thoat ra va xam nhép té bao chu
va ngin can sy truong thanh cia mot s6 protein cua rhoptry va microneme can cho qua
trinh nay (Pino P, Caldelari R, Mukherjee B, Vahokoski J, Klages N, Maco B, et al. A
multistage antimalarial targets the plasmepsins IX and X essential for invasion and egress.

Science. 2017;358(6362):522-8.)
Ban chét ky thuit cda sang ché

Sang ché dé xut hop chit c6 cong thire (I'):
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trong d6 X, V, Y, Z, R', RZ, R>, RY, R°, R, R'2 va R la dugc mo ta dudi day.

Sang ché @& xuit hop chét c6 cong thire (I):
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trong d6 X, V, Y, Z, R', R%, R3, R, R%, R® va R 1a dugc md ta dudi day.

Ciing duoc mo ta trong ban mo ta nay la cac phuong phap diéu tri bénh nhiém trung
do Plasmodium bao gdm cho ddi twong c6 nhu cau nay dung hop chét c6 cong thirc (I') va
(1), hodc mudi duge dung cta nd. Cling dugc md ta trong ban mo ta nay la cac phuong
phap diéu tri bénh nhiém trang do Plasmodium bao gdm cho déi twong c6 nhu ciu nay
dung hop chét c6 cobng thte (I') va (I), hodc mudi duge dung cta no, va chét mang dugc

dung.

Ciing duoc mo ta trong ban mo ta nay la cac phuong phap diéu tri bénh sét rét bao
gbm cho déi tuong c6 nhu cau nay dung hop chét c¢6 cong thire (I') va (I), hodc mubi duoc

dung cta no.

Sang ché ciling @2 xuét viéc str dung ché pham, bao gb6m duge pham, bao gém mot
hodc nhiéu hop chét theo sang ché (vi du, mot hop chét theo sang ché), hoac tautome cua
n6, hoic mudi hodc solvat duge dung cia (cac) hop chit da néu va/hoic (cac) tautome da
néu, tuy y cung voi mot hoac nhiéu chét diéu tri bo sung, tiy ¥ trong chit mang hodc chét

pha loang chép nhan duge (vi dy, duoc dung), dé diéu tri bénh sbt rét.

Ngoai ra, sang ché dé xuét phuong phép dé st dung duoc pham chira mot hodc nhiéu
cac hop chét da néu ¢ dang tu do hodc ¢ dang mudi duoc dung, cuing v&i mot hodc nhiéu
(céac) ta dugc thong thuong, dé diéu tri bénh nhiém trung do Plasmodium, diéu tri bénh sbt
rét, tre ché plasmepsin X, hodc tc ché kép plasmepsin X va plasmepsin IX. Phuong phap
dé su dung dang két hop cua cac hop chit hodc céc mubi theo sang ché cung véi mot hoac
nhiéu hoat chit dugc bd sung 1a cling dugc dé xuét.

Sang ché cling dé xuat phuong phap e ché hoat tinh plasmepsin X, hodc tc ché kép
hoat tinh plasmepsin X va plasmepsin IX va diéu tri, ngan ngira, cai thién va/hodc tri hoan
su khoi phat bénh hoac roi loan trong dé uc ché plasmepsin X va/hodc plasmepsin [X ¢6

hodc co thé co tac dung diéu tri, vi du, bénh sot rét.
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Séang ché cling dé xuat phuong phép e che axit aspartic proteaza cua P. falciparum.
Sang ché ciing dé xuét phuong phap phong bé su sinh truong cua P. Jfalciparum bang cach
trc ché plasmepsin X. Sang ché cling dé xuat phuong phap phong bé su sinh trudng cua P.
falciparum bang cach e ché ca PMX va Plasmepsin IX.

Sang ché cling dé xuat phuong phap dé dicu tri bénh sot rét bang cach uc ché
plasmepsin X. Sang ché ciing dé xuat phuong phap dé diéu tri bénh sot rét bang cach urc
ché ca PMX va Plasmepsin IX.

Céc phuong dn ny va cac phuong an khic cua sang ché, ma duoc mo ta chi tiét dudi
ddy hodc sé trd nén rd rang doi voi ngudi co hiéu biét trung binh trong linh vuc nay, la
duoc bao gdm trong pham vi cuia sng ché.

M6 ta chi tiét sang ché

Puoc mo ta trong ban mo ta nay la hop chét c6 cong thirce cAu trac (I'):

)
hodc mubi duoc dung cua nd, trong do:
X 14 lien két, C(R'),, O, S, SO, SOz hodc NH;
Y 1a CR® hoic N, trong d6 khi Y 1aN, Z1a CR" va V 1a CR!?;
V 1a CR'® hozic N, trong d6 khi V1aN, Z1a CR" va Y 1a CR’;
7 1a CR'' hodc N, trong d6 khi Z 1a N, V la CR!" va Y 1a CR?;

R' 1a heteroxycloalkyl, C3-Crxycloalkyl, aryl, C1-Cealkylaryl hoac khi dugc két hop voi
R?, va nito ma chung gan vao, tao ra vong chira nito, trong dé heteroxycloalkyl, Cs-
Crxycloalkyl, aryl, Ci-Cealkylaryl hodc vong chtra nito 1a khong duoc thé hodc dugc thé
bang 1 dén 5 phan tir thé doc lap duge chon tir nhom bao gbém halogen, CN, OH, Ci-
Cealkoxy, Ci-CsalkylOCi-Cealkyl, C1-CealkylCOOH, COOH, oxo, COOC;-Cealkyl, Ci-
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CealkylCOOC-Cealkyl, Cs-Cexycloalkyl, C1-CealkylCs-Cexycloalkyl, aryl, Ci-Cealkyl,
C1-CsalkylOhaloC -Cealkyl, haloCi-Cealkyl, Ci-CealkylOH, CONR)(R?), N(R7)(R?) va
C1-CealkyIN(R7)(R®);

R? 1a hydro, C;1-CealkylCOOH, COOH, C3-Cexycloalkyl, Ci-Cealkyl, haloCi-Cealkyl hoac
C1-CealkylOH hoac khi dugc két hop voi R, va nito ma chung gin vao, tao ra vong chira
nito, trong d6 vong chira nito la khong dugc thé hodc duoc thé bang 1 dén 5 phén tir thé
doc 1ap duoc chon tor nhém bao gdm halogen, CN, OH, Ci-Cealkoxy, Ci-CsalkylOCi-
Cealkyl, Ci-CgalkylCOOH, COOH, oxo, COOC;-Cgalkyl, C3-Cexycloalkyl, Ci-Cealkyl,
haloC-Csalkyl, Ci-CsalkylOH, CON(R")(R®), N(R)(R®) va C1-CealkyIN(RT)(R®);

R 1a hydro, halogen, CN, OH, C;-Csalkoxy, C1-CsalkylOCi-Csalkyl, Ci-CealkylCOOH,
COOH, Cs-Cexycloalkyl, Ci-Cealkyl, haloCi-Cealkyl, C1-CealkylOH, CON(R")(R®),
NR(R?Y),  Ci-CealkyIN(R")(R®), C1-Cealkyl(OCH2CH2)aN(R")(R®)  hodc  Ci-
CealkylOhaloCi-Csalkyl hodc khi duge két hop véi R* tao ra Cs-Cexycloalkyl hodc Cs-
Ceheteroxycloalkyl;

R* 1a hydro, halogen, CN, OH, Ci-Cealkoxy, C1-CealkylOCi-Cealkyl, Ci-CoalkylCOOH,
COOH, C3-Cexycloalkyl, Ci-Cealkyl, haloCi-Cealkyl, C1-CsalkylOH, CON(R7)(R®),
N(R7)(R®), C1-CealkyIN(R7)(RY), C1-Calkyl(OCH2CH2)nN(R")(R®)  hogc  Ci-
CealkylOhaloC1-Csalkyl hodc khi dugce két hop véi R® tao ra Cs-Cexycloalkyl hodc Cs-
Ceheteroxycloalkyl;

RS 12 hydro, halogen, CN, OH, C;-Cealkoxy, C1-CealkylOC1-Csalkyl, Ci-CalkylCOOH,
COOH, C3-Cexycloalkyl, Ci-Cealkyl, haloCi-Cealkyl, C1-CealkylOH, CON(R")(R®),
N(R")(R®) hoac C1-CealkyIN(R7)(R®) hodc khi dugc két hop v6i R® tao ra C3-Cexycloalkyl
hoidc Cs-Csheteroxycloalkyl;

RS 1a hydro, halogen, CN, OH, Ci-Cealkoxy, C1-CealkylOC1-Csalkyl, Ci-CealkylCOOH,
COOH, C3-Cexycloalkyl, Ci-Cealkyl, haloCi-Cealkyl, C1-CealkylOH, CON(R")(R®),
N(R7)(R®) hodc Ci-CsalkyIN(R")(R®) hogc khi dugce két hop voi RS tao ra Cs-Cexycloalkyl
hoic Cs-Ceheteroxycloalkyl;

R 1a hydro, Ci-CealkylCOOH, COOH, C3-Cexycloalkyl, Ci-Cealkyl, haloCi-Cealkyl, Ci-
CealkylOH, COC;-Cealkyl hodc COOC,-Cealkyl,
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R® 14 hydro, Ci-CealkylCOOH, COOH, Cs-Cexycloalkyl, Ci-Cealkyl, haloCi-Cealkyl, Ci-

CealkylOH, COC;-Cealkyl hodc COOC;-Cealkyl,

R’ 1a hydro, halogen, CN, OH, C;-Cgalkoxy, C1-CealkylOCi-Cealkyl, Ci1-CealkylCOOH,
COOH, Cs-Csxycloalkyl, Ci-Cealkyl, haloCi-Cealkyl, Ci-CealkylOH, CON(R")(RY),
N(R")(R?®) hoac C1-CoalkyIN(R7)(R®);

R 13 hydro, halogen, CN, OH, Ci-Csalkoxy, Ci-CealkylOC1-Csalkyl, Ci-CealkylCOOH,
COOH, C3-Cexycloalkyl, Ci-Cealkyl, haloCi-Cealkyl, Ci-CealkylOH, CON(R")(RY),
N(RT)(R®) hodic C1-CealkyIN(RT)(R®):

R'! 13 hydro, halogen, CN, OH, Ci-Cealkoxy, Ci-CealkylOC-Cealkyl, Ci-Coalkyl COOH,
COOH, Cs-Cexycloalkyl, Ci-Cealkyl, haloCi-Cealkyl, Ci-CealkylOH, CON(R")(R®),
N(R7)(R®) hogc Ci-CealkyIN(RT)(RY):

R'? 1a hydro, halogen, CN, OH, Ci-Csalkoxy, C1-CealkylOCi-Cealkyl, Ci-Cealkyl COOH,
COOH, C;-Cexycloalkyl, Ci-Csalkyl, haloCi-Cealkyl, C1-CealkylOH, CON(R)(R?Y),
N(R7)(R?) hodc C1-CealkyIN(R")(R®);

R 13 hydro, halogen, CN, OH, Ci-Cealkoxy, Ci-CealkylOCi-Cealkyl, Ci1-CealkylCOOH,
COOH, Cs-Cexycloalkyl, Ci-Cealkyl, haloCi-Cealkyl, Ci-CealkylOH, CON(R)(R®),
N(RT)(R®) hodc C1-CealkyIN(RT)(R);

mdi 1an xuét hién ctia R' 1a doc 1ap duoc chon tir nhom bao g6m hydro, halogen, CN, OH,
C1-Cealkoxy, Ci-CealkylOCi-Cealkyl, Ci-CalkylCOOH, COOH, Cs3-Cexycloalkyl, Ci-
Cealkyl, haloCi-Cealkyl, Ci-CealkylOH, CONRNR?), NRHRY va Ci-
CealkyIN(R")(R®);

nlal, 2,3 hoac4;va
m la 0, 1 hodc 2.

Ciing dugc mo ta trong ban mo ta nay 1a hop chét ¢6 cong thuc céu trac (1):

R12 R3
NH T
HNT N7 Y
R6 Z. =Y
RS O I
o) N/R1
L
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hodc mubi duoc dung cua né, trong do:

X 1a CHy, O, S, SO, SO, hodac NH;

Y 1a CR? hodc N, trong d6 khi Y 1a N, Z 1a CR' va V 1a CR';
V 1a CR'" hodc N, trong d6 khi V1aN, Z 1a CR'' va Y 1a CR’;
712 CR'' hodc N, trong d6 khi Z 1aN, V1a CR'’ va Y 1a CR’;

R' 1a heteroxycloalkyl, C3-Ciaxycloalkyl, aryl, Ci-Csalkylaryl hodc khi duoc két hop véi
R2, va nito ma chung gin vao, tao ra vong chua nito, trong d6 heteroxycloalkyl, Cs-
Cnxycloalkyl, aryl, Ci-Cealkylaryl hodc vong chtra nito 1a khong dugc thé hodc duoc thé
bang 1 dén 5 phan tir thé doc 1ap dwoc chon tir nhdém bao gom halogen, CN, OH, C;-
Cealkoxy, Ci-CealkylOCi-Csalkyl, Ci-CoalkylCOOH, COOH, oxo, COOC;-Cgalkyl, Ci-
CsalkylCOOC-Cealkyl, Cs-Cexycloalkyl, Ci-Csalkyl, haloCi-Csalkyl, C1-CealkylOH,
CON(R")(R?), N(R")(R?) va C1-CsalkyIN(R")(R®);

R? 14 hydro, C1-Cealkyl COOH, COOH, C;-Cexycloalkyl, Ci-Cealkyl, haloCi-Csalkyl hodc
C1-CealkylOH hodc khi dugce két hop véi R!, va nito ma ching gin vao, tao ra vong chira
nito, trong d6 vong chira nito 1a khong dugc thé hodc dugc thé bang 1 dén 5 phan tir thé
doc 1ap dugc chon tir nhom bao gdm halogen, CN, OH, Ci-Cealkoxy, Ci-CealkylOCi-
Csalkyl, Ci-CealkylCOOH, COOH, oxo, COOC:-Csalkyl, Cs-Cexycloalkyl, Ci-Cealkyl,
haloC-Csalkyl, C1-CsalkylOH, CONR)(R?), N(R")(R?) va C1-CealkyIN(R")(R®);

R3 1a hydro, halogen, CN, OH, C;-Cesalkoxy, C1-CesalkylOCi-Cealkyl, C1-CoalkylCOOH,
COOH, C;-Csxycloalkyl, Ci-Cealkyl, haloCi-Cealkyl, Ci-CealkylOH, CON(R)(R?),
N(R7)(R®) hoidc C1-CealkyIN(R")(R?) hodc khi dugc két hop véi R* tao ra C3-Cexycloalkyl
hodc C;-Csheteroxycloalkyl;

R* 1a hydro, halogen, CN, OH, C;-Cealkoxy, C1-CealkylOCi-Csalkyl, Ci-CealkylCOOH,
COOH, C3-Cexycloalkyl, Ci-Cealkyl, haloCi-Cealkyl, Ci-CsalkylOH, CON(R")(R?®),
N(R")(R®) hodc C1-CealkyIN(R7)(R?) hodc khi dugc két hop voi R3 tao ra Cs-Cexycloalkyl
hodc Cs-Cgheteroxycloalkyl;

R 1a hydro, halogen, CN, OH, Ci-Cgalkoxy, C1-CealkylOCi-Cealkyl, Ci-CoalkylCOOH,
COOH, Cs-Cexycloalkyl, Ci-Cealkyl, haloCi-Cealkyl, Ci-CsalkylOH, CON(R")(R®),



e

N(R)(R®) hoic Ci-CealkyIN(R)(R®) hodc khi duge két hop v6i R tao ra Cs-Cexycloalkyl

hoac C3-Csheteroxycloalkyl;

R® 1a hydro, halogen, CN, OH, Ci-Csalkoxy, C1-CealkylOCi-Cealkyl, Ci-CealkylCOOH,
COOH, Cs-Cexycloalkyl, Ci-Cgalkyl, haloCi-Cealkyl, Ci-CsalkylOH, CON(R")(R®),
N(R7)(R®) hodc Ci-CealkyIN(R7)(R®) hodc khi duoc két hop véi R tao ra C3-Cexycloalkyl
hoidc Cs-Csheteroxycloalkyl;

R’ 12 hydro, C1-CealkylCOOH, COOH, Cs-Cexycloalkyl, C1-Cealkyl, haloCi-Cealkyl hodc
C1-CealkylOH;

R® 1a hydro, Ci-CsalkylCOOH, COOH, C3-Csxycloalkyl, Ci-Csalkyl, haloCi-Cealkyl hodc
Ci-CealkylOH;

R? 1a hydro, halogen, CN, OH, Ci-Csalkoxy, C1-CealkylOCi-Cgalkyl, C1-CealkylCOOH,
COOH, Cs-Cexycloalkyl, Ci-Cealkyl, haloCi-Cealkyl, Ci1-CsalkylOH, CON(R7)(R®),
N(R7)(R?) hodc C1-CoalkyIN(R7)(R®);

R0 13 hydro, halogen, CN, OH, Ci-Csalkoxy, Ci-CsalkylOCi-Cealkyl, C1-CealkylCOOH,
COOH, Cs-Cexycloalkyl, Ci-Cealkyl, haloCi-Cealkyl, Ci-CsalkylOH, CON(R)(R®Y),
N(R7)(R®) hodc Ci-CoalkyIN(RT)(R);

R!'! 1 hydro, halogen, CN, OH, Ci-Csalkoxy, C1-CealkylOCi-Cealkyl, Ci-Cealkyl COOH,
COOH, Cs3-Csxycloalkyl, Ci-Csalkyl, haloCi-Cealkyl, C1-CealkylOH, CON(R)(R}),
N(R7)(R?) hodc C1-CealkyIN(R7)(R®);

R'? 1a hydro, halogen, CN, OH, Ci-Csalkoxy, C1-CealkylOCi-Cgalkyl, Ci-CoalkylCOOH,
COOH, Cs-Cexycloalkyl, Ci-Csalkyl, haloCi-Cealkyl, Ci-CsalkylOH, CON(R7)(RY),
N(R7)(R®) hoic Ci-CoalkyIN(R)(R®); va

mla 0, 1 hodc 2.

Theo cic phuong an dugc mo ta trong ban mo ta nay, X lalién két, C(R'"), O, S, SO,
SO; hoidc NH. Theo céc phuong an nhét dinh dwoc mo ta trong ban mo ta nay X la lién két.
Theo cac phuong 4n nhat dinh, X 1a C(R'),, trong do R 1a duoc ban luan chi tiét hon
duGi day. Theo céc phuong én nhét dinh, X la lién két, CHa, CH(CHs), C(CHs), O,
CH(OCH3), SO hodc CF. Theo céac phuong an khac X 1a CHa, O, S, SO, SO, hoac NH.
Theo cac phuong an nhét dinh, X 1a CHy. Theo céc phuong an dugc md ta trong ban mo ta

nay, X 12 O. Theo cac phuong én duge mo ta trong ban mo ta nay, X 1a S. Theo cac phuong

8
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an duoc md ta trong ban md ta nay, X 1a SO. Theo cac phuong 4n duge md ta trong ban
md ta nay, X 1a SO,. Theo cac phuong an duge mo ta trong ban mo ta nay, X la NH. Theo

céc phwong an dugc md ta trong ban mo ta nay, X 1a O hodc SOz.

Theo cac phuong 4n dugc mo ta trong ban mo ta nay, Y la CR? hodc N. Theo cac
phuong 4n nhét dinh, Y 1a CR?, trong d6 R? 1 duge ban ludn chi tiét dudi day. Theo céc
phuong an nhét dinh, Y 14 N. Theo céc phuong an nhét dinh, Y 1a CH. Theo cic phuong
an nhat dinh, trong d6 khi Y 1a N, Z 1a CR'! va V 1a CR'.

Theo cac phuong an duge md ta trong ban md ta nay, V 1a CR'? hoac N. Theo céac
phuong an nhét dinh, V 1a CR'?, R' 1a dugc ban luén chi tiét dudi day. Theo cac phuong
4n nhit dinh, V 12 N. Theo céc phuong 4n nhét dinh, V 1a CH. Theo cac phuong 4n nhat
dinh, trong d6 khi VI1a N, Z1a CR'"' va Y 1a CR’.

Theo céc phuong 4n duge mo ta trong ban md ta nay, Z 1a CR'' hodc N. Theo cac
phuong an nhét dinh, Z 1a CR", R" 1a dugc ban luan chi tiét dudi day. Theo cac phuong
4n nhat dinh, Z 1a CH. Theo cac phuong an nhét dinh, Z 1a N. Theo cac phuong an nhat
dinh, trong do khi Z1a N, V1a CR""va Y la CR’.

Theo cac phuong an nhét dinh, X 12 O, Y va V 1amdi CH va Z 1a N. Theo cac phuong
4n nhat dinh, X 14 O, YvaZla moi CH va V 1a N. Theo cac phuong an nhét dinh, X 12 O
va'V, Y va Z déu dong thoi 1a CH.

Céac phuong an nay duoc thé hién dudi dang céac cong thuc IA IC:

Theo céc phuong an dugc mo ta trong ban md ta nay, R! 14 heteroxycloalkyl, Cs-
Cuaxycloalkyl, aryl, Ci-Cealkylaryl hode khi duge két hop v6i R?, va nito ma ching gin
vao, tao ra vong chua nito, trong do heteroxycloalkyl, Cs-Cixycloalkyl, aryl, Ci-
Csalkylaryl hodc vong chira nito 1a khong dugc thé hodc duge thé bang 1 dén 5 phén tir thé
doc 1ap duge chon tir nhom bao g61n halogen, CN, OH, C;-Cesalkoxy, C1-CealkylOCi-
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Csalkyl, C1-CealkylCOOH, COOH, oxo, COOC)-Cealkyl, C1-CealkylCOOC:-Cealkyl, Cs-
Cexycloalkyl, Ci-CealkylCs-Cexycloalkyl, aryl, Ci-Csalkyl, C1-CsalkylOhaloCi-Cealkyl,
haloCi-Csalkyl, C1-CealkylOH, CON(R")(R?), N(R)(R®) va C1-CoalkyIN(R7)(R®).

Theo cic phuong an duge mo ta trong ban md ta nay, R! 14 heteroxycloalkyl, Cs-
Cxycloalkyl, aryl, Ci-Csalkylaryl hodc khi dugc két hop voi R?, va nito ma chung gén
vao, tao ra vong chtra nito, trong d6 heteroxycloalkyl, Cs-Ciaxycloalkyl, aryl, Ci-
Csalkylaryl hodc vong chira nito 1a khong dugc thé hogc dugc thé bang 1 dén 5 phan t thé
doc 1ap dugce chon tr nhom bao gém halogen, CN, OH, C;-Cealkoxy, Ci-CealkylOCi-
Csalkyl, C1-CoalkylCOOH, COOH, oxo, COOC)-Cealkyl, C3-Cexycloalkyl, Ci-Cealkyl,
haloCi-Csalkyl, Ci-CealkylOH, CON(R")(R?), N(R)(R®) va Ci-CealkyIN(R")(R®).

Theo cac phuong an nhat dinh, R! 1a vong dang hai vong. Theo cac phuong an nhat
dinh, R' 1a heteroxycloalkyl dang hai vong, Cs-Ciaxycloalkyl dang hai vong, aryl dang hai
vong hodc khi dugc két hop voi R? va nito ma chung gén vio, tao ra vong chtra nito dang
hai vong. Theo cac phuong an nhit dinh, R' 1a heteroxycloalkyl dang hai vong, Cs-
Cioxycloalkyl dang hai vong, aryl dang hai vong hodc khi dugc két hop v6i R? va nito ma
chung gén vio, tao ra vong chira nito dang hai vong, trong d6 mot trong s6 cac vong nay
la vong benzen. Theo cac phuong an nhét dinh, R' 12 heteroxycloalkyl dang hai vong, Cs-
Cixycloalkyl dang hai vong, Ci-Cealkylphenyl hodc khi dugc két hop v6i R? va nito ma
chung gin vao, tao ra vong chira nito dang hai vong, trong d6 mot trong sd cac vong clia
heteroxycloalkyl dang hai vong, C3-Crxycloalkyl dang hai vong hodc khi duoc két hop

vGi R? va nito ma ching gan vao, 12 vong benzen.

Theo cac phuong an nhét dinh, R! 13 heteroxycloalkyl. Cac vi du khong gi6i han vé
nhom heteroxycloalkyl dang don vong bao gbm piperidyl, oxetanyl, pyrolyl, piperazinyl,
morpholinyl,  thiomorpholinyl,  thiazolidinyl, 1,4-dioxanyl, tetrahydrofuranyl,
tetrahydrothiophenyl, beta lactam, gama lactam, delta lactam, beta lacton, gama lacton,
delta lacton, va pyrolidinon, va oxit cia chung. Cac vi du khong gidi han vé nhom

heteroxycloalkyl dang hai vong bao g6m, nhung khong gidi han o,

O (@)
O
s .
™ va

b

T
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Céc vi du khong gidi han vé nhém heteroxycloalkyl dang hai vong bao gém, nhung

@]
(@)
4 .
va
Theo céc phuong 4n nhat dinh, R' 1a
O
i

Theo cac phuong an nhét dinh, R' 1a C3-Cixycloalkyl. Theo cac phuong an nhat

khong gidi han ¢,

T

dinh, xycloalkyl 1a xycloalkyl dang don vong. Cac vi du thich hop vé xycloalkyl bao gom,
nhung khong giéi han &, xyclopropyl, xyclobutyl, xyclopentyl va xyclohexyl. Theo cac
phuong an nhat dinh, xycloalkyl 1a xycloalkyl dang hai vong. Céc vi du thich hop vé
Xyclbalkyl bao gdm, nhung khong gidi han o

a% %
va

Céc vi du thich hop vé xycloalkyl bao gdm, nhung khong gi¢i han ¢:

s

Theo cac phuong an nhéat dinh, R 1a vong aryl. Céc vi du thich hgp vé aryl bao gom,
nhung khong giéi han ¢, nhom aryl dang don vong nhu, phenyl va nhom aryl dang hai
vong nhu naphtyl.

Theo cac phuong én nhét dinh, R' 1a vong Ci-Cealkylaryl. Céc vi du thich hop vé Ci-
Cealkylaryl bao g6m, nhung khong gidi han ¢

O

Theo cac phuong an nhét dinh, R! dugc két hop v6i R? va tao ra vong chira nito. Cac

11
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vi du thich hop vé vong chira nito bao gom, nhung khong giGi han ¢, aziridinyl, azirinyl,
azetidinyl, azete, indolin, pyrrolidinyl, pyrolyl, piperidinyl va pyridinyl. Theo cac phuong
an nhit dinh, R' duoc két hop véi R? va tao ra vong chua nito, trong d6 vong chira nito' 1a
indolin. Theo cac phuong an nhét dinh, R' duoc két hop v6i R? va tao ra vong chira nito,

trong do vong chtra nito la:

Y
NS

Theo cac phuong an nhét dinh, R! 1a khong dugc thé. Theo céc phuong an khéc, R
la duge thé bing 1 dén 5 phan tir thé doc 1ap duge chon tir nhom bao gom halogen, CN,
OH, Ci-Cealkoxy, Ci-CealkylOCi-Cealkyl, C1-CealkylCOOH, COOH, oxo, COOC;-
Cealkyl, C1-CealkylCOOC-Csalkyl, Cs-Cexycloalkyl, C1-CealkylC3-Cexycloalkyl, aryl,
Ci-Cealkyl, Ci-CealkylOhaloCi-Csalkyl, haloCi-Cealkyl, C1-CsalkylOH, CON(R7)(R®),
N(R7)(R?) va C1-CealkyIN(R")(R®). Theo cac phuong 4n khac, R' 1a duge thé bang 1 dén S
phén te thé doc lap dugc chon tir nhom bao gém halogen, CN, OH, Ci-Cealkoxy, Ci-
CealkylOC-Cgalkyl, C1-CsalkylCOOH, COOH, oxo, COOC;-Cealkyl, C3-Cexycloalkyl,
Ci-Cealkyl, haloCi-Cealkyl, Ci-CsalkylOH, CONRNR®), NRHRY va Ci-
CealkyIN(R)(R®).

Theo cac phuong an nhét dinh, R! 1a dugc thé bang 1 phan tir thé. Theo cac phuong
an nhét dinh, R! 1a duoc thé bang 2 phan ti thé. Theo cac phuong an nhét dinh, R! 1a dugc
thé bang 3 phan tr thé. Theo cac phuong 4n nhat dinh, R' 1a dugce thé bang 4 phin tir thé.
Theo céc phuong 4n nhat dinh, R 1a duoc thé bang 5 phan tir thé.

Theo cac phuong an nhat dinh, R' 1a dugc thé bang halogen. Céc vi du vé halogen
thich hop bao gém clo, brom, flo va iot. Theo cac phuong an nhét dinh, R' 12 duoc thé bf?mg
CN. Theo cic phuong 4n nhat dinh, R' 1a dugc thé bang OH. Theo cac phuong an nhat
dinh, R' 1a duoc thé bfmg nhom oxo. Theo cac phuong an nhéat dinh, R' 1a dugc thé béng
C1-Cealkoxy. Cac alkoxy thich hop bao gdm, nhung khong gidi han ¢, metoxy, etoxy, #-
propoxy, isopropoxy va n-butoxy. Theo cac phuong 4n nhat dinh, R' 1a duoc thé bang Ci-
CoalkylOCi-Csalkyl. Theo cic phuong 4n nhdt dinh, R' la dugc thé bang Ci-
CsalkylCOOH. Theo cac phuong én nhat dinh, R' 1a dugc thé bang COOH. Theo céc
phuong 4n nhat dinh, R' 1a duge thé bang Ci-CsalkylCOOC:-Cealkyl.

12
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r

Theo cac phuong an nhét dinh, R! 1a duoc thé bang Cs-Cexycloalkyl. Céc vi dy thich
hop vé xycloalkyl bao g6m, nhung khong gidi han &, xyclopropyl, xyclobutyl, xyclopentyl
va xyclohexyl. Theo cac phuong an nhit dinh, R' 1a duoc thé biang Ci-CealkylCs-
Cexycloalkyl. Cac vi du thich hop vé xycloalkyl bao gbm, nhung khong gi¢i han ¢

)
. Theo cac phuong an nhat dinh, R!1a duoc thé bé‘mg aryl. Cac vi du thich hop

vé xycloalkyl bao gdm, nhung khong gidi han &, phenyl.

Theo cac phuong 4n nhét dinh, R! 1a duoc thé bang Ci-Cealkyl. Céc vi du vé nhom
C1-Coalkyl c6 thé bao gdm nhung khong gidi han &, metyl, etyl, n-propyl, isopropyl, n-
butyl, isobutyl, sec-butyl, tert-butyl, n-pentyl, isopentyl, neopentyl, tert-pentyl, 1-
metylbutyl, 2-metylbutyl, 1,2-dimetylpropyl, 1-etylpropyl. n-hexyl, isohexyl, 1-
metylpentyl, 2-metylpentyl, 3-metylpentyl, 1,1-dimetylbutyl, 1,2-dimetylbutyl, 2,2-
dimetylbutyl, 1-etylbutyl, 1,1,2-trimetylpropyl, 1,2.2-trimetylpropyl, 1-etyl-2-metylpropyl
va 1-etyl-1-metylpropyl.

Theo cac phuong 4n nhét dinh, R' 1a dugc thé bang Ci-CsalkylOhaloC)-Csalkyl. Céc
-
] , A A A . . w0" F
vi du thich hop vé haloalkyl bao gom, nhung khong gid6i han o, :

Theo cac phuong an nhét dinh, R' 1a duoc thé béng haloC;-Cealkyl. Cac vi du thich
hop vé haloalkyl bao gbm, nhung khong gi6i han &, flometyl, diflometyl, triflometyl, 2-
floetyl, 1,2-difloetyl va 2,2-difloetyl. Theo céc phuong an nhét dinh, R' 13 duoc thé béng
Ci1-CealkylOH. Céc vidu vé cac rugu thich hop bao gdm, nhung khong gidi han &, metanol,
etanol, propanol, butanol va iso-butanol. Theo cac phuong an nhét dinh, R' 1a dugc thé
bang CON(R7)(R?). Theo cac phuong én nhét dinh, R! 1a dugc thé bang N(R7)(R®). Theo
cac phuong an nhat dinh, R' 1a duoc thé bang Ci-CsalkyIN(R7)(R®), trong d6 R7 va R® s&

duoc mo ta chi tiét dudi day.

Theo céc phuong an nhét dinh, R! 1a dugc thé bing 1 dén 4 phén tir thé doc 1ap duge
chon tor nhdém gém brom, flo, clo, metyl, OH, halogen, CN oxo, metoxymetyl,

COOCH,CH3 va triflometyl.

Theo cac phuong an nhat dinh duoc mo ta trong ban mo ta nay, R? 1a hydro, Ci-
CsalkylCOOH, COOH, Cs3-Csxycloalkyl, Ci-Csalkyl, haloC1-Csalkyl hodc Ci-CealkylOH

hodc khi dugc két hop véi R!, va nito ma chung gén vao, tao ra vong chira nito, trong do

13
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vong chira nito 1a khong dugc thé hodc dugc thé bing 1 dén S > phan tir thé doc lap dugc
chon tr nhéom bao gdm halogen, CN, OH, Ci-Cealkoxy, C1-CealkylOCi-Cealkyl, Ci-
Cealkyl COOH, COOH, C;-Cexycloalkyl, Ci-Cealkyl, haloC;-Cgalkyl, Ci-CealkylOH,
CON(R7)(R®), N(R7)(R?) va C;-CealkyIN(R")(R®).

Theo céc phuong an nhét dinh, R? 1a hydro. Theo céc phuong én nhét dinh, R” 1a Cy-
CealkylCOOH. Theo céac phuong an nhét dinh, R? 1a COOH. Theo céc phuong an nhat
dinh, R? 1a C3-Cexycloalkyl. Cac vi du thich hop vé xycloalkyl bao gdm, nhung khong gidi
han &, xyclopropyl, xyclobutyl, xyclopentyl va xyclohexyl. Theo cac phuong an nhét dinh,
R? 1a C1-Cealkyl. Cac vi du vé& nhom C1-Céalkyl c thé bao gom nhung khong gi¢i han 6,
metyl, etyl, n-propyl, isopropyl, n-butyl, isobutyl, sec-butyl, tert-butyl, n-pentyl, isopentyl,
neopentyl, tert-pentyl, 1-metylbutyl, 2-metylbutyl, 1,2-dimetylpropyl, 1-etylpropyl, n-
hexyl, isohexyl, l-metylpentyl, 2-metylpentyl, 3-metylpentyl, 1,1-dimetylbutyl, 1,2-
dimetylbutyl, 2,2-dimetylbutyl, 1-etylbutyl, 1,1,2-trimetylpropyl, 1,2,2-trimetylpropyl, 1-
etyl-2-metylpropyl va 1-etyl-1-metylpropyl.

Theo cac phuong an nhét dinh, R? 1a haloC;-Cgalkyl. Cac vi du thich hop vé haloalkyl
bao g@)m, nhung khong gidi han 0, flometyl, diflometyl, triflometyl, 2-floetyl, 1,2-difloetyl
va 2,2-difloetyl. Theo cac phuong an nhét dinh, R? 1a C1-CsalkylOH. Céc vi du vé cac ruQu
thich hop bao gém, nhung khong giéi han ¢, metanol, etanol, propanol, butanol va iso-

butanol.

Theo céc phuong an nhat dinh, R? dugc két hop v6i R! va tao ra vong chira nito. Cac
vi du thich hop vé vong chta nito bao gom, nhung khong gi6i han ¢, aziridinyl, azirinyl,
azetidinyl, azete, indolin, pyrrolidinyl, pyrolyl, piperidinyl va pyridinyl. Theo cac phuong

an nhét dinh, R? duoc két hop véi R! va tao ra indolin.

Theo cac phuong an nhét dinh, vong chua nito 1a khong dugc thé. Theo cac phuong
an khac, vong chua nito la dugc thé bang 1 dén 5 phan tir thé doc 1ap duge chon tir nhom
bao gom halogen, CN, OH, Ci-Cealkoxy, C1-CsalkylOCi-Cealkyl, Ci-CoalkylCOOH,
COOH, Cs-Cexycloalkyl, Ci-Cealkyl, haloCi-Cealkyl, C1-CealkylOH, CON(R7)(R®),
N(R7)(R?) va C1-CoalkyIN(R")(R®). Theo cac phuong an nhét dinh, vong chtra nito 1a duoc
thé bing 1 phan tir thé. Theo cic phuong 4n nhat dinh, vong chira nito 1a duoc thé bang 2
phan tir thé. Theo cac phuong an nhét dinh, vong chra nito 1a duoc thé bang 3 phan tir thé.

Theo cac phuong an nhét dinh, vong chia nito la duge thé bang 4 phan tir thé. Theo cac
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N

phuong an nhét dinh, vong chira nito la dugc the bang 5 phén t thé.

Theo céc phuong an nhét dinh, vong chtra nito 1a dugc thé bang halogen. Cac vi du
vé halogen thich hop bao gém clo, brom, flo va iot. Theo cac phuong an nhét dinh, vong
chira nito 1a dugc thé béng CN. Theo céac phuong an nhét dinh, vong chtta nito 1a dugc thé
bang OH. Theo céc phuong an nhét dinh, vong chira nito 1a duge thé bang alkoxy. Cac
alkoxy thich hop bao gbm, nhung khong gi6i han &, metoxy, etoxy, n-propoxy, isopropoxy
va n-butoxy. Theo cac phuong an nhat dinh, vong chira nito la duoc thé bang Ci-
Csalkylalkoxy. Theo cac phuong an nhat dinh, vong chira nito 1a dugc thé bang Ci-
CoalkylCOOH. Theo céc phuong an nhét dinh, vong chira nito 12 duoc thé bang COOH.

Theo cac phuong an nhét dinh, vong chtra nito 1a dugc thé bang Cs-Cexycloalkyl. Céac
vi du thich hop vé xycloalkyl bao g6m, nhung khong gidi han &, xyclopropyl, xyclobutyl,
xyclopentyl va xyclohexyl. Theo cac phuong an nhét dinh, vong chtra nito la duoc thé bang
C1-Cealkyl. Cac vi du vé nhom C1-Céalkyl co thé bao gdm nhung khong gi6i han ¢, metyl,
etyl, n-propyl, isopropyl, n-butyl, isobutyl, sec-butyl, tert-butyl, n-pentyl, isopentyl,
neopentyl, tert-pentyl, 1-metylbutyl, 2-metylbutyl, 1,2-dimetylpropyl, 1-etylpropyl. n-
hexyl, isohexyl, 1-metylpentyl, 2-metylpentyl, 3-metylpentyl, 1,1-dimetylbutyl, 1,2-
dimetylbutyl, 2,2-dimetylbutyl, 1-etylbutyl, 1,1,2-trimetylpropyl, 1,2,2-trimetylpropyl, 1-
etyl-2-metylpropyl va 1-etyl-1-metylpropyl. Theo cac phuong an nhét dinh, R! 1a dugc thé
bang haloC-Cealkyl. Cac vi du thich hop vé haloalkyl bao gdm, nhung khong gidi han &,
flometyl, diflometyl, triflometyl, 2-floetyl, 1,2-difloetyl va 2,2-difloetyl. Theo cdc phuong
4n nhat dinh, R 1a dugc thé bang Ci-CealkylOH. Céc vi du v& cac rugu thich hop bao gom,
nhung khong gigi han &, metanol, etanol, propanol, butanol va iso-butanol. Theo cac
phuong 4n nhét dinh, vong chira nito 1 dugc thé bang CON(R")(R®). Theo cac phuong én
nhét dinh, vong chira nito 1a dugc thé bang N(R7)(R®). Theo cac phuong an nhét dinh, vong
chira nito 1a duoc thé bing Ci-CealkyIN(R7)(R®), trong d6 R7 va R® s& duge mo ta chi tiét
dudi day.

Theo cac phuong an nhéat dinh, R' 1a dugc chon tir nhém bao gom:

W,
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bao gdm halogen, CN, OH, Ci-Csalkoxy, C1-CealkylOCi-Cealkyl, Ci-CoalkylCOOH,
COOH, oxo, COOC;-Cealkyl, C3-Cexycloalkyl, Ci-CsalkylCs-Cexycloalkyl, aryl, Ci-
Cealkyl, haloC;-Cealkyl, Ci-CsalkylOhaloCi-Cealkyl, Ci-CsalkylOH, CON(R")(R®),
N(R7)(R®) va Ci-CoalkyIN(R")(R®);

R’ 14 hydro, Ci-CsalkylCOOH, COOH, Cs-Cexycloalkyl, C1-Csalkyl, haloC1-Cealkyl hodc
C-CsalkylOH; va

R® 1a hydro, Ci-CsalkylICOOH, COOH, C3-Cexycloalkyl, C1-Cealkyl, haloCi-Cealkyl hodc
C-CealkylOH.

Theo cac phuong an nhét dinh, R? 12 hydro va R! 1a dugc chon tir nhom bao gém:

N,

trong d6 R! 1a khong duoc thé hodc dugc thé bang 1 dén 5 phan tir thé duoc chon tir nhom
bao gém metyl, OH, NH,, CH,OH, metoxy, flo, phenyl, xyclohexyl, clo, triflometyl,
CHaxyclohexyl, CH;OCHF> va COOCH,CHs.

Lién quan dén cac hop chat dugc md ta trong ban mo ta nay, R? 1a hydro, halogen,
CN, OH, C;-Cgalkoxy, C1-CesalkylOC1-Cealkyl, C1-CealkylCOOH, COOH, Cs-
Cexycloalkyl, Ci-Cealkyl, haloCi-Cealkyl, Ci-CealkylOH, CON(R(R?®), N(R)(R?), Ci-
CealkyIN(RT)(R®), C1-Csalkyl(OCH,CH,)aN(R")(R?) hodc C1-CgalkylOhaloC-Cealkyl
hodc khi dugc két hop véi R* tao ra Cs-Cexycloalkyl hodc C3-Cgheteroxycloalkyl. Theo
cac phuong an nhit dinh ctia cdc hop chit duoc mo ta trong ban md ta nay, R’ 1a hydro,
halogen, CN, OH, C;-Csalkoxy, C1-CealkylOC1-Cealkyl, C1-CealkylCOOH, COOH, Cs-
Cexycloalkyl, Ci-Csalkyl, haloCi-Cealkyl, Ci-CealkylOH, CON(R™)(R®), N(R7)(R?) hoac
C1-CealkyIN(R7)(R®) hodc khi duge két hop v6i R* tao ra Cs-Cexycloalkyl hoac Cs-
Cgheteroxycloalkyl. Theo cdc phuong an nhét dinh, R? 1a hydro. Theo cac phuong an nhat
dinh, R? 14 halogen. Halogen thich hgp bao gdm flo, clo, brom, va iot. Theo céc phuong an
nhéat dinh, R3 1a CN. Theo cac phuong an nhét dinh, R? 1a OH.

Theo cac phuong an nhét dinh, R® 12 Ci-Cealkoxy. Céc alkoxy thich hop bao g6m,

nhung khong gi¢i han ¢, metoxy, etoxy, n-propoxy, isopropoxy va n-butoxy. Theo cac
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phuong an nhét dinh, R® 1a Ci-CealkylOC-Cealkyl. Theo cac phuong an nhét dinh, R® 1a
COOH. Theo cac phuong an nhét dinh, R3 1a Ci-CealkylCOOH. Theo céc phuong an nhat
dinh, R? 12 C5-Cexycloalkyl. Cac vi du thich hgp vé xycloalkyl bao g6m, nhung khong gidi
han &, xyclopropyl, xyclobutyl, xyclopentyl va xyclohexyl. Theo cac phuong an nhét dinh,
R3 14 C1-Cealkyl. Céc vi du vé nhom C1-Céalkyl co thé bao gdm, nhung khong gisi han ¢,
metyl, etyl, n-propyl, isopropyl, n-butyl, isobutyl, sec-butyl, tert-butyl, n-pentyl, isopentyl,
neopentyl, tert-pentyl, 1-metylbutyl, 2-metylbutyl, 1,2-dimetylpropyl, 1-etylpropyl, n-
hexyl, isohexyl, 1-metylpentyl, 2-metylpentyl, 3-metylpentyl, 1,1-dimetylbutyl, 1,2-
dimetylbutyl, 2,2-dimetylbutyl, 1-etylbutyl, 1,1,2-trimetylpropyl, 1,2,2-trimetylpropyl, 1-
etyl-2-metylpropyl va 1-etyl-1-metylpropyl. Theo cac phuong an nhét dinh, R® 14 haloC-
Cealkyl. Céc vi du thich hop vé haloalkyl bao gdm, nhung khong gidi han ¢, flometyl,
diflometyl, triflometyl, 2-floetyl, 1,2-difloetyl va 2,2-difloetyl. Theo cac phuong an nhat
dinh, R3 1a C;-CealkylOH. Céc vi du vé cac rugu thich hop bao gdm, nhung khong gidi
han &, metanol, etanol, propanol, butanol va iso-butanol. Theo cac phuong an nhét dinh,
R3 1a CON(RT)(R®). Céc vi dy thich hgp vé N(R7)(R®) bao gdm, nhung khong gi6i han o,
CONH, va CON(CH;),. Theo céc phuong 4n nhat dinh, R® 1a N(R")(R?®). Céc vi du thich
hop vé N(R7)(R®) bao gbm, nhung khong gi6i han &, NHz va N(CHs)a. Theo cac phuong
an nhét dinh, R? 1a C1-CealkyIN(R")(R®). Cac vi du thich hop vé C1-CealkyIN(R7)(R?) bao

)

I
(™~ N, Lo

gom, nhung khong gidi han 0, va

(@]
1 K
_R7 va R® 1a duoc ban luan chi tiét hon dudi day.

1%/\/\/\N
H

Theo cac phuong an nhét dinh, R® 1a C1-CsalkylOhaloC-Csalkyl. Céc vi du thich hop

X

X A A ‘e . w0 F
vé haloalkyl bao gobm, nhung khong gi6i han o, :

Theo cac phuong an nhat dinh, R? 1a C1-Cealkyl(OCHCH2):N(R")(R®). R, R® va n
1a duoc ban luan chi tiét dudi day. Cac vi du thich hop veé C1-C6alkyl(0CHzCHz)nN(R7)(R8)

rO\/\O/\/O\/\NHZ

bao gébm, nhung  khong  gi6i  han 0, nnnn .
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(O\/\o/\/O\/\NJ\ rO\/\O/\/O\/\N/u\O
H H

NV Vv )Vam

Lién quan dén cac hop chit dugc md ta trong ban mod tdnay, nla 1,2, 3 hodc 4. Theo
cac phuong an nhét dinh, n 1a 1. Theo cac phuong 4n nhét dinh, n 1a 2. Theo cac phuong

4n nhat dinh, n 1a 3. Theo céc phuong an nhét dinh, n 1a 4.

Theo cac phuong 4n nhét dinh, R dugc két hop v6i R* va tao ra Cs-Cexycloalkyl
hodc Cs-Cgheteroxycloalkyl. Theo cac phuong an nhét dinh, R? dugc két hop v6i R* va tao
ra Cs-Cexycloalkyl. Céc vi du thich hop vé xycloalkyl bao gom, nhung khong gi6i han o,
xyclopropyl, xyclobutyl, xyclopentyl va xyclohexyl. Theo cac phuong an nhét dinh, R
duoc két hop véi R* va tao ra C3-Csheteroxycloalkyl. Cac vi du thich hop veé
heteroxycloalkyl bao gdm, nhung khong giéi han &, piperidyl, oxetanyl, pyrolyl,
piperazinyl, morpholinyl, thiomorpholinyl, thiazolidinyl, 1,4-dioxanyl, tetrahydrofuranyl,
tetrahydrothiophenyl, beta lactam, gama lactam, delta lactam, beta lacton, gama lacton,
delta lacton, va pyrolidinon, va oxit cua chiung.

771/\

. OH
Theo céc phuong an nhat dinh, R? 1 hydro, flo, metyl, etyl, OH, metoxy,

@) j\DX\O)<

H_LL/\/\/\N)k ﬁZL/\/\/\N
H H

’ CON(CH3)2’ EA/\/\NHZZ ’ ,
O

F J\

)<F O\/\O/\/O\/\NH2 O\/\O/\/O\/\N
o F L. L. :

0O
N W

e H hoéc )

. 7(\0/
Theo cac phuong an nhat dinh, R? 1a hydro, metyl, etyl hodc .
Theo cac phuong an nhét dinh, R® dugc két hop v6i R* tao thanh oxetanyl.

Lién quan dén céc hop chét duoc md ta trong ban mo ta nay, R* 1a hydro, halogen,

CN, OH, Ci-Cealkoxy, C1-CealkylOCi-Cealkyl, ‘C1-C6alkleOOH, COOH, Cs-
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Cexycloalkyl, Ci-Cealkyl, haloCi-Cealkyl, Ci-CealkylOH, CONR)(R?), NR)(R?), Ci-
CealkyIN(R")(RY), C1-Cealkyl(OCH2CH2)2N(R7)(R®) hodc Ci-CealkylOhaloCi-Coalkyl
hozc khi duge két hop véi R? tao ra Cs-Cexycloalkyl hodc C;-Csheteroxycloalkyl. Theo
cac phuong an nhit dinh cua cac hop chit duge md ta trong ban mo ta nay, R* 1a hydro,
halogen, CN, OH, C;-Cgalkoxy, C-CealkylOC -Cgalkyl, C1-CsalkylCOOH, COOH, Cs-
Cexycloalkyl, Ci1-Cealkyl, haloCi-Cealkyl, Ci-CsalkylOH, CON(RT)(R?), N(R7)(R®) hoac
C1-CealkyIN(RT)(R®) hodc khi duge két hop véi R tao ra Cs-Cexycloalkyl hodc Cs-
Csheteroxycloalkyl. Theo ciac phuong an nhét dinh, R* 1a hydro. Theo cac phuong 4n nhat
dinh, R*1a halogen. Halogen thich hop bao gém flo, clo, brom, hodc iot. Theo cac phuong
an nhit dinh, R* 1a CN. Theo c4c phuong an nhat dinh, R* 1a OH.

Theo cac phuong an nhét dinh, R* 12 Ci-Cealkoxy. Céc alkoxy thich hop bao g6m,
nhung khong gii han &, metoxy, etoxy, n-propoxy, iSOpropoxy va n-butoxy. Theo cac
phuong 4n nhét dinh, R* 1a C1-CsalkylOCi-Calkyl. Theo cac phuong an nhit dinh, R* 12
COOH. Theo cac phuong an nhét dinh, R* 1a C1-CealkylCOOH. Theo cic phuong an nhat
dinh, R* 1a C3-Cexycloalkyl. Céc vi du thich hop vé xycloalkyl bao g6m, nhung khong gidi
han &, xyclopropyl, xyclobutyl, xyclopentyl va xyclohexyl. Theo céc phuong an nhét dinh,
R*1a C-Cealkyl. Cac vi du vé nhém C1-Céalkyl c6 thé bao gom nhung khong gidi han ¢,
metyl, etyl, n-propyl, isopropyl, n-butyl, isobutyl, sec-butyl, tert-butyl, n-pentyl, isopentyl,
neopentyl, tert-pentyl, 1-metylbutyl, 2-metylbutyl, 1,2-dimetylpropyl, 1-etylpropyl, n-
hexyl, isohexyl, 1-metylpentyl, 2-metylpentyl, 3-metylpentyl, 1,1-dimetylbutyl, 1,2-
dimetylbutyl, 2,2-dimetylbutyl, 1-etylbutyl, 1,1,2-trimetylpropyl, 1,2,2-trimetylpropyl, 1-
etyl-2-metylpropyl va 1-etyl-1-metylpropyl. Theo cac phuong an nhét dinh, R* 1a haloCi-
Cealkyl. Céac vi du thich hop vé haloalkyl bao gbm, nhung khong gi6i han ¢, flometyl,
diflometyl, triflometyl, 2-floetyl, 1,2-difloetyl va 2,2-difloetyl. Theo cac phuong an nhat
dinh, R* 1a C;-CgalkylOH. Céc vi du vé cac ruou thich hgp bao gdm, nhung khong gidi
han &, metanol, etanol, propanol, butanol va iso-butanol. Theo cac phuong an nhéat dinh,
R* la CON(R')(RY). Céc vi du thich hop vé N(RT)(R®) bao gom, nhung khong gidi han o,
CONH, va CON(CHs),. Theo cac phuong én nhét dinh, R* 1a N(R7)(R?). Céc vi du thich
hop vé N(R7)(R®) bao gdm, nhung khong gidi han 6, NHa va N(CHs)2. Theo cac phuong
an nhat dinh, R* 14 C1-CealkyIN(R")(R®). Cac vi du thich hop vé C1-CealkyIN(R7)(R?) bao
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O

I
%~ TNH, EN\/\:

gém, nhung khong giéi han o,
)
1 K

_R7 va R® 1a duoc ban ludn chi tiét hon dudi day.

va

EN\/\N
H
Theo cac phuong an nhét dinh, R* 1a C1-CealkylOhaloCi-Csalkyl. Cac vi du thich hop
)F<F
F

vé haloalkyl bao gom, nhung khong gi¢i han o, %0

Theo céc phuong én nhét dinh, R* 1a C1-Cealkyl(OCH2CHa)N(R7)(R?). R7, R¥ 1a
duoc ban luan chi tiét dudi day va n dugc ban luan trén déy. Cac vi du thich hop vé Ci-
Cealkyl(OCH2CH2)nN(R7)(R®) bao gdm, nhung khong gidi han 6,

O
ro\/\o/\/o\/\NHz ro\/\o/\/O\/\r:)X\

N - , va

0O
l/o\/\O/\/O\/\ N/U\Q)<
H

VvV

Theo cac phuong an nhit dinh, R* duoc két hop véi R va tao ra C;-Cexycloalkyl
hodc C3-Csheteroxycloalkyl. Theo cac phuong an nhét dinh, R* duoc két hop véi R® va tao
ra C3-Cexycloalkyl. Cac vi du thich hop vé xycloalkyl bao gdm, nhung khong gidi han &,
xyclopropyl, xyclobutyl, xyclopentyl va xyclohexyl. Theo cdc phuong an nhét dinh, R*
duoc két hop voi R® va tao ra C3-Cgheteroxycloalkyl. Céac vi du thich hop vé
heteroxycloalkyl bao gom, nhung khong giéi han ¢, piperidyl, oxetanyl, pyrolyl,
piperazinyl, morpholinyl, thiomorpholinyl, thiazolidinyl, 1,4-dioxanyl, tetrahydrofuranyl,
tetrahydrothiophenyl, beta lactam, gama lactam, delta lactam, beta lacton, gama lacton,

delta lacton, va pyrolidinon, va oxit ciia chung.
Theo cac phuong an nhat dinh, R* 12 hydro hodc metyl. Theo cdc phuong an nhat

. \ ‘}?1/\0/ . . A, 1 4 A
dinh, R* 1a hydro, metyl, etyl hoac . Theo cac phuong an nhat dinh, R* dugc két
hop v6i R? tao thanh oxetanyl. Theo cdc phuong an nhit dinh, R® va R* déu 1 hydro, metyl

hodc etyl.

20



48561 /246

Theo cac phuong an nhét dinh, R° 1a hydro va R* 1a hydro, metyl, etyl hodc
‘3?1/\0/

Lién quan dén cac hop chét duoc md ta trong ban md ta nay, R’ 13 hydro, halogen,
CN, OH, C-Csalkoxy, Ci-CealkylOCi-Cealkyl, Ci-CealkylCOOH, COOH, GCs-
Cexycloalkyl, Ci-Cealkyl, haloCi-Cealkyl, Ci1-CealkylOH, CON(RN)(R?), N(R7)(R?) hoac
C1-CealkyIN(R)(R®) hogc khi duge két hop véi R® tao ra Cs-Cexycloalkyl hoge Cs-
Cgheteroxycloalkyl. Theo cac phuong an nhét dinh, R® 1a hydro. Theo céc phuong an nhat
dinh, R® 12 halogen. Halogen thich hop bao gdm flo, clo, brom, hodc iot. Theo cac phuong
4n nhat dinh, R® 1a CN. Theo céc phuong 4n nhat dinh, R® 1a OH.

Theo cac phuong an nhét dinh, R3 13 Ci-Cealkoxy. Cac alkoxy thich hop bao gom,
nhung khong gi6i han ¢, metoxy, etoXy, n-propoxy, isopropoxy va n-butoxy. Theo cac
phuong an nhét dinh, R® 1a C1-CealkylOCi-Cealkyl. Theo céc phuong an nhit dinh, R° 1a
COOH. Theo céc phuong an nhét dinh, R® 12 C1-CalkylCOOH. Theo céac phuong an nhat
dinh, R® 1a C3-Cexycloalkyl. Céc vi du thich hop vé xycloalkyl bao gOm, nhung khong gidi
han &, xyclopropyl, xyclobutyl, xyclopentyl va xyclohexyl. Theo cac phuong an nhét dinh,
R> 1a C1-Csalkyl. Céac vi du vé nhom C1-Céalkyl co thé bao gom nhung khong gidi han o,
metyl, etyl, n-propyl, isopropyl, n-butyl, isobutyl, sec-butyl, tert-butyl, n-pentyl, isopentyl,
neopentyl, tert-pentyl, 1-metylbutyl, 2-metylbutyl, 1,2-dimetylpropyl, 1-etylpropyl, n-
hexyl, isohexyl, 1-metylpentyl, 2-metylpentyl, 3-metylpentyl, 1,1-dimetylbutyl, 1,2-
dimetylbutyl, 2,2-dimetylbutyl, 1-etylbutyl, 1,1,2-trimetylpropyl, 1,2,2-trimetylpropyl, 1-
etyl-2-metylpropyl va 1-etyl-1-metylpropyl. Theo cac phuong an nhét dinh, R’ 1a haloCi-
Cealkyl. Céc vi du thich hop vé haloalkyl bao gém, nhung khong giéi han o, flometyl,
diflometyl, triflometyl, 2-floetyl, 1,2-difloetyl va 2.2-difloetyl. Theo cac phuong an nhat
dinh, R® 1a Ci-CsalkylOH. Céc vi du vé céac ruou thich hop bao gdm, nhung khong gidi
han &, metanol, etanol, propanol, butanol va iso-butanol. Theo cac phuong an nhét dinh,
R3 12 CON(R7)(R®). Theo cac phuong an nhat dinh, R’ 1a N(R7)(R®). Theo cac phuong an
nhat dinh, RS 1a C1-CealkyIN(R7)(R®). R7 va R® 1a duoc ban ludn chi tiét dudi day.

Theo cac phuong 4n nhat dinh, R® dugc két hop vaoi R® va tao ra Cs-Cexycloalkyl
hodc C3-Csheteroxycloalkyl. Theo cac phuong an nhét dinh, R dugc két hop véi R° va tao
ra C3-Cexycloalkyl. Céac vi du thich hop vé xycloalkyl bao gom, nhung khong gi6i han o,
xyclopropyl, xyclobutyl, xyclopentyl va xyclohexyl. Theo cac phuong an nhét dinh, R®
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duoc két hop v6i RS va tao ra Cs-Cgheteroxycloalkyl. Cac vi du thich hop v
heteroxycloalkyl bao gém, nhung khong gidi han ¢, piperidyl, oxetanyl, pyrolyl,
piperazinyl, morpholinyl, thiomorpholinyl, thiazolidinyl, 1,4-dioxanyl, tetrahydrofuranyl,
tetrahydrothiophenyl, beta lactam, gama lactam, delta lactam, beta lacton, gama lacton,

delta lacton, va pyrolidinon, va oxit cia chiung.
Theo cac phuong an nhét dinh, R> 1a metyl, etyl hodc 7-butyl.

Lién quan dén cac hop chét duoc md ta trong ban md ta nay, RS 1a hydro, halogen,
CN, OH, Ci-Cealkoxy, Ci-CealkylOCi-Cealkyl, C1-CealkylCOOH, COOH, Cs-
Csxycloalkyl, Ci-Csalkyl, haloCi-Cealkyl, Ci-CealkylOH, CON(R")(R?), N(R7)(R?) hodc
C1-CealkyIN(R7)(R®) hodc khi duoc két hop véi R® tao ra Cs-Cexycloalkyl hodc Cs-
Csheteroxycloalkyl. Theo cac phuong an nhat dinh, R° 13 hydro. Theo cac phuong dn nhat
dinh, R® Ia halogen. Halogen thich hop bao gdm flo, clo, brom, hodc iot. Theo cac phuong
4n nhét dinh, RS 1a CN. Theo cac phuong 4n nhét dinh, R® 1a OH.

Theo cac phuong an nhét dinh, R® 13 C;-Cgalkoxy. Cac alkoxy thich hop bao 20m,
nhung khong gi6i han ¢, metoxy, etoxy, n-propoxy, isopropoxy va n-butoxy. Theo cac
phuong 4n nhét dinh, RS 1a C1-CsalkylOCi-Cealkyl. Theo céc phuong dn nhit dinh, R® 1a
COOH. Theo cac phuong 4n nhat dinh, R® 1a Ci-CsalkylCOOH. Theo cac phuong an nhét
dinh, R 1a C5-Cexycloalkyl. Cac vi du thich hgp vé xycloalkyl bao gom, nhung khong gidi
han &, xyclopropyl, xyclobutyl, xyclopentyl va xyclohexyl. Theo cac phuong an nhét dinh,
R 1a C1-Cealkyl. Céc vi du vé nhom C1-Céalkyl co thé bao gdm nhung khong gidi han o,
metyl, etyl, n-propyl, isopropyl, n-butyl, isobutyl, sec-butyl, tert-butyl, n-pentyl, isopentyl,
neopentyl, tert-pentyl, 1-metylbutyl, 2-metylbutyl, 1,2-dimetylpropyl, 1-etylpropyl, n-
hexyl, isohexyl, 1-metylpentyl, 2-metylpentyl, 3-metylpentyl, 1,1-dimetylbutyl, 1,2-
dimetylbutyl, 2,2-dimetylbutyl, 1-etylbutyl, 1,1,2-trimetylpropyl, 1,2,2-trimetylpropyl, 1-
etyl-2-metylpropyl va 1-etyl-1-metylpropyl. Theo cac phuong an nhét dinh, R® 1a haloCi-
Cealkyl. Céc vi du thich hop vé haloalkyl bao gdm, nhung khong giéi han ¢, flometyl,
diflometyl, triflometyl, 2-floetyl, 1,2-difloetyl va 2,2-difloetyl. Theo cac phuong an nhat
dinh, R® 1a C-CsalkylOH. Cac vi du vé cac rugu thich hop bao g6m, nhung khong gidi
han &, metanol, etanol, propanol, butanol va iso-butanol. Theo cac phuong an nhét dinh,
RS 1a CON(R7)(R®). Theo céc phuong an nhét dinh, R® 1a N(R")(R®). Theo cac phuong an
nhit dinh, R® 1a Ci-CsalkyIN(R7)(R®). R7 va R® 1a dugce ban luan chi tiét duci day.
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Theo cac phuong an nhéat dinh, R duogc két hop véi R® va tao ra Cs-Cexycloalkyl
hoic C3-Ceheteroxycloalkyl. Theo cac phuong an nhét dinh, RS dugc két hop véi RS va tao
ra C3-Cexycloalkyl. Cac vi du thich hop vé xycloalkyl bao gbm, nhung khong gidi han @,
xyclopropyl, xyclobutyl, xyclopentyl va xyclohexyl. Theo cac phuong an nhat dinh, R®
duoc két hop voi RS va tao ra Cs-Ceheteroxycloalkyl. Cac vi du thich hop vé
heteroxycloalkyl bao g6m, nhung khong gidi han ¢, piperidyl, oxetanyl, pyrolyl,
piperazinyl, morpholinyl, thiomorpholinyl, thiazolidinyl, 1,4-dioxanyl, tetrahydrofuranyl,
tetrahydrothiophenyl, befa lactam, gama lactam, delta lactam, beta lacton, gama lacton,

delta lacton, va pyrolidinon, va oxit cua chang.
Theo cac phuong an nhat dinh, R® 12 metyl, etyl hodc #-butyl.

Lién quan dén cac hop chit dugc md ta trong ban mod ta nay, R’ 1a hydro, Ci-
CealkylCOOH, COOH, C3-Cexycloalkyl, Ci-Cealkyl, haloCi-Cealkyl, Ci-CsalkylOH,
COC-Cealkyl hoic COOC-Cealkyl. Theo cac phuong an nhét dinh, R7 1a hydro, Ci-
Cealkyl COOH, COOH, C3-Cexycloalkyl, C1-Cealkyl, haloCi-Cealkyl hodc C1-CealkylOH.

Theo céc phuong én nhat dinh, R7 1a hydro. Theo cac phuong an nhét dinh, R7 1a C)-
CealkylCOOH. Theo cac phuong an nhat dinh, R7 1a COOH. Theo cac phuong an nhat
dinh, R7 1a C5-Cexycloalkyl. Céc vi du thich hop vé xycloalkyl bao g6m, nhung khong gidi
han &, xyclopropyl, xyclobutyl, xyclopentyl va xyclohexyl. Theo cac phuong an nhéat dinh,
R7 1a C1-Csalkyl. Céc vi du vé nhém C1-Céalkyl c6 thé bao gdm nhung khong gi¢i han o,
metyl, etyl, n-propyl, isopropyl, n-butyl, isobutyl, sec-butyl, tert-butyl, n-pentyl, isopentyl,
neopentyl, tert-pentyl, 1-metylbutyl, 2-metylbutyl, 1,2-dimetylpropyl, 1-etylpropyl. n-
hexyl, isohexyl, 1-metylpentyl, 2-metylpentyl, 3-metylpentyl, 1,1-dimetylbutyl, 1,2-
dimetylbutyl, 2,2-dimetylbutyl, 1-etylbutyl, 1,1,2-trimetylpropyl, 1,2,2-trimetylpropyl, 1-
etyl-2-metylpropyl va 1-etyl-1-metylpropyl. Theo cac phuong an nhét dinh, R” 1a haloCi-
Cealkyl. Cac vi du thich hop vé haloalkyl bao gbdm, nhung khong gi6i han ¢, flometyl,
diflometyl, triflometyl, 2-floetyl, 1,2-difloetyl va 2,2-difloetyl. Theo cac phuong an nhat
dinh, R7 1a Ci-CsalkylOH. Cac vi du vé cac rugu thich hop bao gdm, nhung khong gidi

han &, metanol, etanol, propanol, butanol va iso-butanol.

Theo cac phuong an nhat dinh, R7 14 COCi-Cealkyl. Cac vi du thich hop bao gom,
nhung khong gi6i han &, COCHs. Theo cac phuong an nhat dinh, R7 la COOC-Cealkyl.
Céc vi du thich hop bao gbm, nhung khong gidi han &, COOCH;,
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Lién quan dén cic hop chat duoc md td trong ban mo ta nay, R} 1a

'

iydro, Ci-
CealkylCOOH, COOH, C;-Cexycloalkyl, Ci-Cealkyl, haloCi-Csalkyl, Ci-CsalkylOH,
COC;-Cealkyl hoic COOCi-Cgalkyl. Theo cac phuong an nhét dinh, R® 1a hydro, Ci-
CealkylCOOH, COOH, Cs-Cexycloalkyl, Ci-Cealkyl, haloC-Csalkyl hodc Ci-CealkylOH.

o

Theo céc phuong an nhat dinh, R® 12 hydro. Theo céc phuong an nhét dinh, R® 1a Ci-
CsalkylCOOH. Theo céc phuong an nhét dinh, R* 1a COOH. Theo cdc phuong dn nhat
dinh, R® 1a C5-Csxycloalkyl. Céc vi du thich hop vé xycloalkyl bao ¢dm, nhung khong gioi
hari a, xyclopropyl, xyclobutyl, xyclopentyl va xyclohexyl. Theo cic phuong an nhét dinh,
R® 14 C1-Cealkyl. Céc vi du vé nhom C1-Céalkyl c6 thé bao gom nhung khong gi6i han ¢,
metyl, etyl, n-propyl, isopropyl, n-butyl, isobutyl, sec-butyl, tert-butyl, n-pentyl, isopentyl,
neopentyl, tert-pentyl, 1-metylbutyl, 2-metylbutyl, 1,2-dimetylpropyl, 1-etylpropyl, n-
hexyl, isohexyl, I-metylpentyl, 2-metylpentyl, 3-metylpentyl, 1,1-dimetylbutyl, 1,2-
dimetylbutyl, 2,2-dimetylbutyl, 1-etylbutyl, 1,1,2-trimetylpropyl, 1,2,2-trimetylpropyl, 1-
etyl-2-metylpropyl va 1-etyl-1-metylpropyl. Theo cac phuong an nhét dinh, R® 1a haloC;-
Csalkyl. Céac vi du thich hop vé haloalkyl bao gbm, nhung khong gidi han ¢, flometyl,
diflometyl, triflometyl, 2-floetyl, 1,2-difloetyl va 2,2-difloetyl. Theo cac phuong an nhét
dinh, R® 1a C1-CealkylOH. Céc vi du vé céc rugu thich hgp bao gom, nhung khong gidi

han &, metanol, etanol, propanol, butanol va iso-butanol.

Theo cac phuong an nhat dinh, R® 14 COC-Cealkyl. Céc vi du thich hop bao gom,
nhung khong giéi han 6, COCHs. Theo cac phuong an nhat dinh, R® 1a COOC;-Cealkyl.
Cac vi du thich hgp bao gdm, nhung khong gidi han 0, COOCHs. '

Lién quan dén céc hop chét dugc mo ta trong ban mo ta nay, R’ 1a hydro, halogen,
CN, OH, Ci-Cealkoxy, Ci-CealkylOCi-Csalkyl, Ci-CealkylCOOH, COOH, Cs-
Cexycloalkyl, Ci-Cealkyl, haloCi-Cealkyl, C1-CealkylOH, CON(R")(R®) va N(R7)(R®).
Theo cac phuong 4n nhét dinh, R 1a hydro. Theo cac phuong an nhét dinh, R’ 1a halogen.
Halogen thich hop bao gom flo, clo, brom, hodc iot. Theo cac phuong an nhét dinh, R’ 1a
CN. Theo céc phuong an nhat dinh, R? 1a OH.

Theo cac phuong an nhat dinh, R? 1a Ci-Cealkoxy. Céc alkoxy thich hop bao gom,
nhung khong gidi han ¢, metoxy, etoxy, n-propoxy, isopropoxy va n-butoxy. Theo cac
phuong 4n nhat dinh, R’ 12 C1-CsalkylOCi-Cealkyl. Theo cac phuong an nhét dinh, R’ 1a
COOH. Theo cac phuong an nhét dinh, R® 1a C1-CealkylCOOH. Theo cac phuong an nhat
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dinh, R’ 1a C5-Cexycloalkyl. Cac vi du thich hgp vé xycloalkyl bao gbm, nhung khong gidi
han &, xyclopropyl, xyclobutyl, xyclopentyl va xyclohexyl. Theo cac phuong an nhat dinh,
R? 1a C1-Cealkyl. Céc vi du vé nhém C1-Céalkyl c6 thé bao gom nhung khong gidi han o,
metyl, etyl, n-propyl, isopropyl, n-butyl, isobutyl, sec-butyl, tert-butyl, n-pentyl, isopentyl,
neopentyl, tert-pentyl, 1-metylbutyl, 2-metylbutyl, 1,2-dimetylpropyl, 1-etylpropyl. n-
hexyl, isohexyl, 1-metylpentyl, 2-metylpentyl, 3-metylpentyl, 1,1-dimetylbutyl, 1,2-
dimetylbutyl, 2,2-dimetylbutyl, 1-etylbutyl, 1,1,2-trimetylpropyl, 1,2,2-trimetylpropyl, 1-
etyl-2-metylpropyl va 1-etyl-1-metylpropyl. Theo cac phuong an nhét dinh, R’ 1a haloC;-
Cealkyl. Cac vi du thich hop vé haloalkyl bao gOm, nhung khong gidi han ¢, flometyl,
diflometyl, triflometyl, 2-floetyl, 1,2-difloetyl va 2.2-difloetyl. Theo cac phuong an nhat
dinh, R’ 1a C-CealkylOH. Cac vi du vé cac ruou thich hgp bao gdm, nhung khong gidi
han &, metanol, etanol, propanol, butanol va iso-butanol. Theo cac phuong én nhat dinh,
RY 1a CON(R")(R®). Theo cac phuong én nhét dinh, R® 1a N(R7)(R¥). Theo cdc phuong an
nhit dinh, R’ 1a Ci-CealkyIN(R")(R?).

Lién quan dén cac hop chét duge mo ta trong ban mo ta nay, R'0 1a hydro, halogen,
CN, OH, C-Cealkoxy, C1-CealkylOCi-Csalkyl, C1-CealkylCOOH, COOH, Cs-
Cexycloalkyl, Ci-Cealkyl, haloCi-Cealkyl, Ci-CealkylOH, CONR)(R®) va N(R)(R?).
Theo cac phuong an nhét dinh, R'? 1a hydro. Theo cac phuong an nhét dinh, R'? 1a halogen.
Halogen thich hop bao g6m flo, clo, brom, hodc iot. Theo cac phuong 4n nhét dinh, R'? 1a

CN. Theo céc phuong an nhét dinh, R' 1a OH.

Theo cac phuong an nhit dinh, R'? 14 C;-Csalkoxy. Céc alkoxy thich hgp bao gom,
nhung khong gi6i han ¢, metoxy, etoxy, n-propoxy, isopropoxy va n-butoxy. Theo cac
phuong an nhat dinh, R'? 1a C-CealkylOCi-Csalkyl. Theo cac phuong én nhit dinh, R' 1
COOH. Theo céc phuong 4n nhét dinh, R'* 1a C1-Cealkyl COOH. Theo cdc phuong an nhét
dinh, R'? 14 C3-Cexycloalkyl. Cac vi du thich hop vé xycloalkyl bao gdm, nhung khong
gidi han &, xyclopropyl, xyclobutyl, xyclopentyl va xyclohexyl. Theo cac phuong an nhat
dinh, R'” 1a C1-Csalkyl. Céc vi du vé nhom C1-Céalkyl c6 thé bao gdm nhung khong gidi
han &, metyl, etyl, n-propyl, isopropyl, n-butyl, isobutyl, sec-butyl, tert-butyl, n-pentyl,
isopentyl, neopentyl, tert-pentyl, 1-metylbutyl, 2-metylbutyl, 1,2-dimetylpropyl, 1-
etylpropyl, n-hexyl, isohexyl, 1-metylpentyl, 2-metylpentyl, 3-metylpentyl, 1,1-
dimetylbutyl, 1,2-dimetylbutyl, 2.2-dimetylbutyl, 1-etylbutyl, 1,1,2-trimetylpropyl, 1,2,2-
trimetylpropyl, 1-etyl-2-metylpropyl va 1-etyl-1-metylpropyl. Theo cdc phuong an nhat
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dinh, R'? [a haloC,-Cealkyl. Céc vi du thich hop vé haloalkyl bao gém, nhung khong gidi
han &, flometyl, diflometyl, triflometyl, 2-floetyl, 1,2-difloetyl va 2,2-difloetyl. Theo cac
phuong an nhat dinh, R' 1a C-CealkylOH. Céac vi du vé& cac rugu thich hop bao gdm,
nhung khong gidi han &, metanol, etanol, propanol, butanol va iso-butanol. Theo cac
phuong 4n nhit dinh, R'® 1a CON(R")(R®). Theo céc phuong én nhét dinh, R'*1a N(R7)(R®).
Theo céc phuong 4n nhat dinh, R' 1a C1-CealkyIN(R")(R®).

Lién quan dén cac hop chit duge mo ta trong ban mo ta nay, R 1a hydro, halogen,
CN, OH, C-Cealkoxy, Ci-CealkylOCi-Cealkyl, C1-CealkylCOOH, COOH, Cs-
Cexyeloalkyl, Ci-Cealkyl, haloCi-Caalkyl, Ci-CalkylOH, CON(RT(R®) va N(R')(R®).
Theo cac phuong 4n nhat dinh, R'! 1a hydro. Theo cac phuong an nhét dinh, R'" 1a halogen.
Halogen thich hgp bao gdm flo, clo, brom, hodc iot. Theo cdc phuong an nhat dinh, R'" 1a

CN. Theo cac phuong an nhét dinh, R 1a OH.

Theo cac phuong an nhét dinh, R'! 1a C;-Cealkoxy. Cac alkoxy thich hgp bao gbm,
nhung khong gi6i han ¢, metoxy, etoxXy, 7-propoxy, iSopropoxy va n-butoxy. Theo céc
phuong 4n nhat dinh, R'" 1a Ci-CsalkylOCi-Cealkyl. Theo cac phuong an nhét dinh, R'' 1a
COOH. Theo céac phuong an nhét dinh, R'" 1a C;-CealkylCOOH. Theo cac phuong an nhét
dinh, R'" 1a C5-Cexycloalkyl. Cac vi du thich hop vé xycloalkyl bao gdom, nhung khong
giGi han &, xyclopropyl, xyclobutyl, xyclopentyl va xyclohexyl. Theo cac phuong an nhat
dinh, R'"" 1a C;-Csalkyl. Céc vi du vé& nhom C1-Céalkyl c6 thé bao g6m nhung khong gidi
han &, metyl, etyl, n-propyl, isopropyl, n-butyl, isobutyl, sec-butyl, tert-butyl, n-pentyl,
isopentyl, neopentyl, tert-pentyl, 1-metylbutyl, 2-metylbutyl, 1,2-dimetylpropyl, 1-
etylpropyl, n-hexyl, isohexyl, l-metylpentyl, 2-metylpentyl, 3-metylpentyl, 1.1-
dimetylbutyl, 1,2-dimetylbutyl, 2,2-dimetylbutyl, 1-etylbutyl, 1,1,2-trimetylpropyl, 1,2,2-
trimetylpropyl, 1-etyl-2-metylpropyl va 1-etyl-1-metylpropyl. Theo cac phuong an nhét
dinh, R'! 1a haloC;-Cealkyl. Cac vi du thich hop vé haloalkyl bao gdbm, nhung khong gidi
han &, flometyl, diflometyl, triflometyl, 2-floetyl, 1,2-difloetyl va 2,2-difloetyl. Theo céac
phuong an nhét dinh, R'" 1a Ci-CealkylOH. Céc vi du v& cac ruou thich hop bao gom,
nhung khong giéi han 6, metanol, etanol, propanol, butanol va iso-butanol. Theo céac
phuong 4n nhat dinh, R'' 1a CON(R7)(R®). Theo cdc phuong dn nhét dinh, R 1a N(R7)(R®).
Theo cac phuong 4n nhét dinh, R'! 12 C1-CealkyIN(R")(R®).

Lién quan dén cac hop chat dugc mo ta trong ban md ta nay, R'? 1a hydro, halogen,

CN, OH, Ci-Cealkoxy, Ci-CealkylOCi-Cealkyl, C1-CealkylCOOH, COOH, Cs-
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Cexycloalkyl, Ci-Cealkyl, haloCi-Cealkyl, Ci-CealkylOH, CON(R)(R®), N(R")(R®) hodc
C1-CealkyIN(R”)(R®). Theo cac phuong an nhit dinh, R'? 1a hydro. Theo cac phuong an
nhat dinh, R'? 14 halogen. Halogen thich hop bao gom flo, clo, brom, hodc iot. Theo cac
phuong an nhét dinh, R'? 1a CN. Theo céc phuong an nhét dinh, R'? 1a OH.

Theo cac phuong an nhét dinh, R'? 1a C1-Cealkoxy. Nhom alkoxy thich hop bao gom,
nhung khong gid¢i han ¢, metoxy, etoxy, n-propoxy, isopropoxy va n-butoxy. Theo cac
phuong an nhit dinh, R'? 1a Ci-CealkylOCi-Csalkyl. Theo cac phuong 4n nhat dinh, R'? 1a
COOH. Theo cac phuong 4n nhét dinh, R'? 1a Ci-CsalkylCOOH. Theo cac phuong an nhét
dinh, R'? 1a C3-Cexycloalkyl. Céc vi du thich hop vé xycloalkyl bao gdm, nhung khong
gi¢i han ¢, xyclopropyl, xyclobutyl, xyclopentyl va xyclohexyl. Theo cac phuong an nhat
dinh, R' 1a C1-Cealkyl. Céc vi du vé nhom C1-Céalkyl c6 thé bao gdbm nhung khong gidi
han &, metyl, etyl, n-propyl, isopropyl, n-butyl, isobutyl, sec-butyl, tert-butyl, n-pentyl,
isopentyl, neopentyl, tert-pentyl, 1-metylbutyl, 2-metylbutyl, 1,2-dimetylpropyl, 1-
etylpropyl, n-hexyl, isohexyl, 1-metylpentyl, 2-metylpentyl, 3-metylpentyl, 1,1-
dimetylbutyl, 1,2-dimetylbutyl, 2,2-dimetylbutyl, 1-etylbutyl, 1,1,2-trimetylpropyl, 1,2,2-
trimetylpropyl, 1-etyl-2-metylpropyl va 1-etyl-1-metylpropyl. Theo cac phuong an nhat
dinh, R'? 1a haloC-Cealkyl. Céc vi du thich hgp vé haloalkyl bao gdm, nhung khong gigi
han &, flometyl, diflometyl, triflometyl, 2-floetyl, 1,2-difloetyl va 2,2-difloetyl. Theo cac
phuong 4n nhit dinh, R'? 1a Ci-CealkylOH. Céc vi du v& cac ruou thich hop bao gdm,
nhung khong gigi han o, metanol, etanol, propanol, butanol va iso-butanol. Theo cac
phuong én nhét dinh, R'2 1a CON(R")(R®). Theo cac phuong an nhét dinh, R 1A N(R7)(R®).
Theo céc phuong 4n nht dinh, R'? 1a C1-CsalkyIN(R7)(R®).

Theo cac phuong an nhat dinh, R'? 1a hydro, metyl, etyl, metoxy, OH hodc
z{\ ~
O

Lién quan dén cac hop chat duoc mo ta trong ban mo ta nay, R" 1a hydro, halogen,
CN. OH. Ci-Calkoxy, Ci-CealkylOCi-Cealkyl, Ci-CealkylCOOH, COOH. Cs-
Cexycloalkyl, Ci-Csalkyl, haloCi-Cealkyl, Ci-CealkylOH, CON(R™)(R®), N(R")(R®) hodc
C1-CealkyIN(R7)(R®). Theo cdc phuong an nhét dinh, R" 1a hydro. Theo cic phuong an
nhit dinh, R'® 1 halogen. Halogen thich hop bao gdm flo, clo, brom, hodc iot. Theo cac
phuong an nhat dinh, R' 1a CN. Theo cac phuong dn nhét dinh, R"* 1a OH.

Theo cac phuong 4n nhat dinh, R" 1a C1-Cealkoxy. Nhém alkoxy thich hop bao gom,
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nhung khong gidi han ¢, metoxy, etoxy, n-propoxy, isopropoxy va n-butoxy. Theo cac
phuong an nhit dinh, R'3 13 C1-CsalkylOCi-Cealkyl. Theo cac phuong n nhét dinh, R" 1a
COOH. Theo cic phuong an nhét dinh, R" 1a Ci-CsalkylCOOH. Theo cac phuong an nhét
dinh, R" 1a C3-Cexycloalkyl. Céac vi du thich hop vé xycloalkyl bao gdém, nhung khong
gi¢i han ¢, xyclopropyl, xyclobutyl, xyclopentyl va xyclohexyl. Theo cac phuong an nhat
dinh, R'3 1a Ci-Cealkyl. Céc vi du vé nhom C1-Céalkyl c6 thé bao gdm nhung khong gidi
han &, metyl, etyl, n-propyl, isopropyl, n-butyl, isobutyl, sec-butyl, tert-butyl, n-pentyl,
isopentyl, neopentyl, tert-pentyl, 1-metylbutyl, 2-metylbutyl, 1,2-dimetylpropyl, 1-
etylpropyl, n-hexyl, isohexyl, 1-metylpentyl, 2-metylpentyl, 3-metylpentyl, 1,1-
dimetylbutyl, 1,2-dimetylbutyl, 2,2-dimetylbutyl, 1-etylbutyl, 1,1,2-trimetylpropyl, 1,2,2-
trimetylpropyl, 1-etyl-2-metylpropyl va 1-etyl-1-metylpropyl. Theo céc phuong an nhat
dinh, R'® 12 haloC-Csalkyl. Cac vi du thich hop vé haloalkyl bao gdm, nhung khong gidi
han &, flometyl, diflometyl, triflometyl, 2-floetyl, 1,2-difloetyl va 2,2-difloetyl. Theo cac
phuong 4n nhat dinh, R"® la Ci-CealkylOH. Cac vi du v& cac ruou thich hop bao gom,
nhung khong gigi han &, metanol, etanol, propanol, butanol va iso-butanol. Theo céc
phuong 4n nhét dinh, R'? 1a CON(R")(R®). Theo cdc phuong an nhat dinh, R 1laN(R7)(R®).
Theo céc phuong an nhat dinh, R” 1a C1-CoalkyIN(RT)(R®).

Theo céc phuong an nhat dinh, R 1a hydro, metyl, etyl, metoxy, OH hodc
7{\ ~
)

Theo céc phuong an nhat dinh, trong d6 m 1a 1 hodc 2, Rz va R" la doc lap duoc
chon tir nhém bao gém hydro, halogen, OH, C1-CealkylOH, Ci-Cealkylalkoxy va Ci-
CealkylOC-Cealkyl, Ci-Cealkyl.

Lién quan dén cac hop chit duge md ta trong ban mo ta nay, mdi 14n xuat hién cta
R'# 14 dugc chon tir nhom bao gdm hydro, halogen, CN, OH, C1-Cealkoxy, Ci-CealkylOCi-
Cealkyl, Ci-CealkylCOOH, COOH, Cs-Cexycloalkyl, C;-Csalkyl, haloC;-Cealkyl, Ci-
CealkylOH, CON(R7)(R®), N(R7)(R®) hogc C1-CealkyIN(R")(R?). Theo cic phuong an nhét
dinh, R'* 1a hydro. Theo cac phuong an nhét dinh, R'* 12 halogen. Halogen thich hop bao
gém flo, clo, brom, hodc iot. Theo cac phuong an nhat dinh, R' 1a CN. Theo céac phuong

4an nhat dinh, R' 1a OH.

Theo cac phuong an nhét dinh, R 1a C-Csalkoxy. Nhom alkoxy thich hgp bao gbm,

nhung khong gidi han ¢, metoxy, etoxy, n-propoxy. isopropoxy va n-butoxy. Theo cac
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i

2

phuong én nhét dinh, R 1a Ci-CsalkylOCi-Cealkyl. Theo cac phuong an nhét dinh, R 1a
COOH. Theo cdc phuong an nhat dinh, R 1a Ci-CsalkylCOOH. Theo céc phuong an nhat
dinh, R'* 12 C3-Cexycloalkyl. Céc vi du thich hgp vé xycloalkyl bao gdm, nhung khong
gidi han &, xyclopropyl, xyclobutyl, xyclopentyl va xyclohexyl. Theo cac phuong an nhat
dinh, R™ 1 Ci-Cealkyl. Cée vi du vé nhom C1-Céalkyl 6 thé bao gdm nhung khong gidi
han &, metyl, etyl, n-propyl, isopropyl, n-butyl, isobutyl, sec-butyl, tert-butyl, n-pentyl,
isopentyl, neopentyl, tert-pentyl, 1-metylbutyl, 2-metylbutyl, 1,2-dimetylpropyl, 1-
etylpropyl, n-hexyl, isohexyl, 1-metylpentyl, 2-metylpentyl, 3-metylpentyl, 1,1-
dimetylbutyl, 1,2-dimetylbutyl, 2,2-dimetylbutyl, l-etylbutyl, 1,1,2-trimetylpropyl, 1,2,2-
trimetylpropyl, 1-etyl-2-metylpropyl va 1-etyl-1-metylpropyl. Theo cac phuong an nhat
dinh, R' 1a haloC-Csalkyl. Céac vi du thich hop vé haloalkyl bao g6m, nhung khong gidi
han o, flometyl, diflometyl, triflometyl, 2-floetyl, 1,2-difloetyl va 2,2-difloetyl. Theo cac
phuong an nhat dinh, R' 1a Ci-CealkylOH. Cac vi du vé& cac ruou thich hop bao gom,
nhung khong gi¢i han ¢, metanol, etanol, propanol, butanol va iso-butanol. Theo céc
phuong an nht dinh, R' 1a CON(R)(R®). Theo cdc phuong an nhét dinh, R™ 1a N(R7)(R®).
Theo cac phuong an nhat dinh, R' 1a C1-CealkyIN(RT)(R®).

Theo cac phuong an nhat dinh, trong do X 1a C(R™),, R' 1a doc 1ap duoc chon tur
nhom bao gdm hydro, halogen, OH, Ci-CsalkylOH, C1-Cealkylalkoxy, Ci-CsalkylOCi-
Cealkyl va Ci-Cealkyl.

Theo c4c phuong an nhat dinh, R 1a hydro, metyl, etyl, metoxy, OH hoic

5

Lién quan dén cac hop chat dugc mo ta trong ban mo ta nay, m 1a 0, 1 hodc 2. Theo
cac phuong an nhét dinh, m 12 0. Theo cac phuong én nhét dinh, m 1a 1. Theo cac phuong

4n nhét dinh, m 1a 2.
Theo cc phuong an nhat dinh, m 1a 1 va X 1a O.
Theo cac phuong an nhat dinh, m 1a 1 va X la CHa.
Theo céc phuong én nhat dinh, m 12 0 va X 1a O.

Theo céc phuong én nhit dinh, m 1a 1 va X 1a SO».
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Theo céc phuong 4n nhét dinh, m ia 0 va X ia C(R'"), trong do mdi 14n xudt hién
ciia R 1a doc 1ap duge chon ti nhém bao gdm hydro, halogen, OH, Ci-Csalkoxy va Ci-
Cealkyl.

Theo cac phuong an nhat dinh, m 1a 1 va X 1a C(R'"),, trong do mdi 1an xuét hién
cua R 1a doc 1ap dugc chon tir nhom bao gdm hydro, halogen, OH, Ci-Csalkoxy va Ci-
Csalkyl.

Vi du, theo cac phuong an nhat dinh c6 cong thire (1), (1), TA), IB), va (IC), m la 1.
Trong cong thuc sau (ID), m 1a 0:

R3 R*
NH X

HN N ‘ \\|/
RBM Z. =Y

R® O

L~
O r\|1/
2
R® (D).
Vi du, theo cac phuong an nhat dinh X 1a lién két va m 12 0, nhu thé hién trong cong

thie (IE)

HN N/?%\I/
RS z. =Y
RS O
o) N/R1
\
2
R (B

Theo mdi trong s6 cac phuong an cta sang ché, trong cac hop chit duogc st dung
trong phuong phap trong ban mo ta nay, mdi bién (bao gom céc bién trong mdi cong thirc
(I"), (), (1A), (IB), (IC), (ID) va (IE), va cac phuong 4n cia no) s hidu rang mdi bién la
duoc chon doc 1ap vai nhau trir khi co quy dinh khac.

Theo mdi trong s6 cic phuong an cua sang ché, céc hop chét dugc mo ta trong ban
mo t nay, bao gdm cac bién trong mdi cong thie (1), (), IA), (IB), (IC), (ID) va (IE) va
cic phuong an ctia no, ¢o thé ton tai & cac dang khac nhau cua cac hop chét nhu, vi du, bét
k¥ solvat, hydrat, chét dong phén lap thé, va tautome cua cac hop chit da néu va cla bat

ky muoi dugc dung cua chung.
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Theo cac phuong an nhat dinh, hop chat duge mo ta trong ban md ta nay bao gom:

NH 270
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Theo cac phuong an khéc, hop chat 1a duoc chon tir nhom bao gbm

OH

“

muoi duoc dung cua no.

Theo cac phuong an nhét dinh dugc mo ta trong ban mod td nay, hop chét co

cong thue:

N
HN

“O*(@
. hodc mudi dugc dung ctia no.

Theo cac phuong an nhét dinh dugc mo ta trong ban mo ta nay, hop chét co

cong thtre:

. hodc muodi duge dung cta no.
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Theo céc phuong 4n nhat dinh duge mé ta trong ban md ta nay, hop chat ¢6

cong thure:

, hodc mudi duge dung cua no.

Dinh nehia va tir viét tit:

Céc thuét ngfr dugc str dung trong ban mo ta nay 6 nghia thong thuong cua ching
va nghia cua céac thuét nglt nhu vay la doc lap mdi khi xuét hién. Trir khi c6 quy dinh khac,
cac dinh nghia sau 4p dung cho toan ban mo ta va yéu cAu bao ho. Tén hoa hoc, tén chung
va céu truc hoa hoc co thé duoc str dung thay thé cho nhau dé mo ta cung mot cAu truc.
Cac dinh nghia nay ap dung bt ké thuét ngit duoc st dung riéng hodc két hop voi cac thuat
ngit khac, trir khi c6 quy dinh khac. Vi vy, dinh nghia vé “alkyl” ap dung cho “alkyl” cling
nhu phéan “alkyl” cta “hydroxyalkyl”, “haloalkyl”, arylalkyl-, alkylaryl-, “alkoxy”, v.v..

S@ hiéu rang, trong cac phuong an clia sang ché dugc md ta trong ban mo ta nay, bién
bat ky khong duge xéc dinh rd trong ngit cdnh cua phuong an nay la dugc xac dinh trong

cong thuce (I°).

Trong cic phuong an dugc mo ta trong ban mo ta nay, moi bién dugce chon doc 1ap

v6i nhau trir khi ¢ quy dinh khac.

“Tinh khang thubc” nghia 1a, lién quan dén chang ky sinh trung Plasmodium, loai
Plasmodium ma khong con mén cam vdi it nhat mot thude hitu hiéu trude do; ma phét trién
kha nang chong chiu duge su tan cong bai it nhét mot thude hitu hiéu trude d6. Chung
khang thubc co thé truyén kha nang chdng chiu cho thé hé con ctia n6. Tinh khang thude
d3 néu co thé 1a do cac dot bién gen ngdu nhién trong té bao vi khudn lam bién doi tinh

man cam cia nd véi thude duy nhat hodc véi cac thude khéac nhau.

"Bénh nhan" bao gom ca nguoi va dong vat khong phai nguoi. Dong vat khong phai
ngudi bao gdbm ddng vat nghién ctru va dong vat cung nhu chudt nhit, chudt cong, dong

vat linh truong, khi, tinh tinh, vuron 16m, cho, va meo nha.
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"Duoc pham" (hodc “ché phdm dugc dung”) c6 nghia 1 ché phdm thich hop d
cho bénh nhan. Céc ché phém nhu vdy c6 thé chua hop chét (hoac céc hop chét) nguyén
chét theo sang ché hodc hdn hop cta chung, hodc mubi, solvat, tién duoc chét, chat déng
phan, hodc tautome cua no, va mot hoac nhiéu chit mang hodc chét pha lodng dugc dung.
Thuat ngtt “dugc pham” 1a con dy tinh bao ham ca ché pham khéi va don vi liéu riéng ré
bao gdm mat hodc nhiéu (vi dy, hai) hoat chit duge nhu, vi du, hop chit theo sang ché va
chét bd sung duge chon tr danh muc chét bd sung dugc mo ta trong ban mo td nay, cung
v6i bat ki ta duge bat hoat v& mat dugc 1y. Ché phdm khéi va mdi don vi liéu riéng & c6
thé chua luong ¢ dinh "nhiéu hon mot hoat chét duoc" da néu. Ché phém khéi 1a vt lidu
chua dugc dinh hinh thanh don vi liéu riéng ré. Mot don vi liéu minh hoa 1a don vi liéu qua
duong miéng nhu vién nén, vién tron va dang tuong tu. Tuong tu, phuong phap dugc mo
ta trong ban mo ta nay diéu tri bénh nhan bang cach dung dugc pham theo sdng ché 1a con

du tinh bao ham dung ché pham khoi da néu va don vi lidu riéng ré.
“Halogen” va "halo" mean flo, clo, brom, hoic iot. DPugc vu tién la flo, clo va brom.

"Alkyl" c6 nghia 1a nhém hydrocacbon béo ma co thé 1a mach thang hodc mach nhanh
va bao gom khoang 1 dén khoang 20 nguyén tir cacbon trong mach. Bugc uu tién la cac
nhém alkyl chira khoang 1 dén khoang 12 nguyén tir cacbon trong mach. Bugc uu tién hon
14 cac nhom alkyl chira khoang 1 dén khoang 6 nguyén tir cacbon trong mach. Mach nhanh
c6 nghia 1a mot hoac nhiéu nhom alkyl thip nhu metyl, etyl hodc propyl, duoc gdn vao
mach alkyl thang. "Alkyl thap" c6 nghia 1a nhom c6 khoang 1 dén khoang 6 nguyén tur
cacbon trong mach ma cé thé 1a mach thang hozc mach nhanh. Céc vi du khong gidi han

vé cac nhom alkyl thich hgp bao gdm metyl, etyl, n-propyl, isopropyl va t-butyl.

“Haloalkyl” c6 nghia la alkyl nhu dugc xac dinh trén day trong do6 mot hodc nhiéu

nguyén tir hydro trén alkyl dugc thay bang nhom halo duoc xac dinh trén déy.

"Aryl" ¢6 nghia la h¢ vong thom dang don vong hodc da vong bao g6m khoéng 6 dén
khoang 14 nguyén tr cacbon, tdt hon 1a khoang 6 dén khoang 10 nguyén tir cacbon. Nhom
aryl co thé tuy y duge thé bang mot hodc nhiéu "phan tir thé hé vong" ma c6 thé gidng hodc
khac nhau, va la nhu duge xac dinh trong ban mo ta nay. Cac vi du khong gidi han vé cac

nhdém aryl thich hgp bao g6m phenyl va naphtyl. "Aryl dang don vong" ¢6 nghia la phenyl.

"Xycloalkyl" c6 nghia 1a hé vong khong thom dang don vong hodc da vong bao g6m

khoang 3 dén khoang 12 nguyén ti cacbon, t6t hon 1a khoang 3 dén khoang 10 nguyén tr
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cacbon. Puoc uu tién 1a cac vong xycloalkyl chira khoang 5 dén khoang 10 nguyén tr trén
vong. Xycloalkyl co thé tuy y duoc thé bang mot hodc nhiéu phan tir thé, ma co thé giéng
hodc khac nhau, nhu duge md ta trong ban mo ta nay. Xycloalkyl dang don vong chi dang
don vong clia cic nhom xycloalkyl duoc mo ta trong ban mo ta nay. Céac vi du khong gioi
han vé xycloalkyl dang don vong thich hgp bao gbm xyclopropyl, xyclopentyl, xyclohexyl,
xycloheptyl va dang tuong tu. Xycloalkyl dang da vong chi cac vong dang da vong, bao
gdm dang hai vong, ma bao g6m vong khong thom. Céc vi du khong gidi han vé xycloalkyl
dang da vong thich hop bao gom 1-decalinyl, norbornyl, adamantyl va dang twong tu. Theo
cac phuong an nhit dinh, vong khong thom dugce dung hop véi vong thom. Cac vi du

khong gidi han khac vé xycloalkyl bao gom:
o8

“Heteroxycloalkyl” (hodc "heteroxyclyl") c6 nghia la h¢ vong khong thom dang don
vong hodc da vong, no hodc no mot phin bao gdm khoang 3 dén khoang 10 nguyén tir trén
vong, tot hon 1a khoang 5 dén khoang 10 nguyén tir trén vong, trong d6 mot hodc nhiéu
nguyén tu trong hé vong la nguyén t6 khong phai cacbon, vi du nito, oxy hodc luu huynh,
mdt minh hodc két hop. Khong c6 cac nguyén tir oxy va/hodc luu huynh lién ké nao c6 mat
trong hé vong. Pugc uu tién heteroxyclyl chira khoang 5 dén khoang 6 nguyén tu trén
vong. Dau ngir aza, oxa hogc thia trudc tén gbc heteroxyclyl co nghia la it nhét nguyén tr
nito, oxy hodc luu huynh lan luot co mat dudi dang nguyén tir trén vong. Bét ky —NH trong
vong heteroxyclyl ¢6 thé ton tai dugc bao vé nhu, vi du, dudi dang nhém -N(Boc), -
N(CBz), -N(Tos) va dang twong tu; cac dang bao vé nhu vay cling dugc coi la mot phén
clia sang ché. Heteroxyclyl co thé tuy y duge thé bang mot hodc nhiéu phan tir thé, ma co
thé giéng hodc khac nhau, nhu duge md ta trong ban md ta nay. Nguyén tir nito hodc luu
huynh ctia heteroxyclyl ¢o thé thy v duoc oxy hoa thanh N-oxit, S-oxit hodc S,S-dioxit
twong Ung. Do do, thuét ngit “oxit,” khi no xuét hién trong dinh nghia vé bién trong cau
tric chung duge mo ta trong ban mo ta nay, chi N-oxit, S-oxit, hodc S,S-dioxit twong ung.
“Heteroxyclyl” con bao gbm cac vong trong d6 =0 thay thé hai hydro kha dung trén ciing
nguyén tir cacbon (tirc 13, heteroxyclyl bao gdm cac vong c6 nhom cacbonyl trong vong).

Céc nhom =0 nhu vay co6 thé duge goi trong ban mo ta nay la “ox0.” Vi du vé nhém nhu
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vay la pyrolidinon (hodc pyrolidon): \\>:O . Nhu dugc str dung trong ban mo ta nay,
thuat ngir “heteroxycloalkyl dang don vong” chi dang don vong cua cac nhom
heteroxycloalkyl dugc md ta trong ban mé ta nay va bao gdm nhom heteroxycloalkyl dang
don vong ¢6 4 dén 7 canh bao gom tir 1 dén 4 nguyén tir khac loai trén vong, cdc nguyén
ttr khéc loai trén vong da néu doc lap duge chon tor nhom bao gém N, N-oxit, O, S, S-oxit,
S(O), va S(O)a. Piém gin vao nhom gbc 1a cacbon trén vong hodc nguyén tu khac loai trén
vong kha dung bat ky. Céc vi du khong gi6i han vé nhém heteroxycloalkyl dang don vong
bao gbm piperidyl, oxetanyl, pyrolyl, piperazinyl, morpholinyl, thiomorpholinyl,
thiazolidinyl, 1,4-dioxaﬁyl, tetrahydrofuranyl, tetrahydrothiophenyl, befa lactam, gama
lactam, delta lactam, beta lacton, gama lacton, delta lacton, va pyrolidinon, va oxit cua

chung. Vi du khong gidi han vé nhom heteroxycloalkyl dang don vong bao gém nhom:

L—o0. Céc vi du khong gidi han vé nhom heteroxycloalkyl dang da vong bao gOm, cac
nhom heteroxycloalkyl dang hai vong. Cac vi du cu thé bao gém, nhung khong gidi han

0,

"LLL

va

"Alkoxy" ¢6 nghia 1a nhém alkyl-O- trong d6 nhom alkyl la nhu duge mo ta trude
do. Cac vi du khong gidi han vé nhom alkoxy thich hop bao gdm metoxy, etoxy, 72-propoxy,

isopropoxy va n-butoxy. Lién két véi nhom gde 12 thong qua oxy ete.

Thuat ngt “dugc thé” co nghia la mot hoac nhiéu hydro trén nguyén tr dugc chi dinh
duoc thay béng tap hop chon tir nhém dugce chi ra, v6i diéu kién hoa tri binh thuong cua
nguyén tr dugc chi dinh trong cdc truong hop hién c6 1a khong bi vugt qud, va viéc thé tao
ra hop chét 6n dinh. Dang két hop cta phan tir thé va/hodc cac bién 1a cho phép chi khi cac
dang két hop nhu vay tao ra cac hop chét 6n dinh. “Hop chit 4n dinh’ hodc “céu tric on
dinh” nghia la hop chAt di manh dé chiu dugc su phan tach dén muc do tinh khiét hitu ich

tr hdn hop phéan tng, va didu ché thanh chat diéu tri hiru hiéu.

Thuét nglr “tuy y dugc thé” c6 nghia la su thé ty y bang cac nhom, gbe hodc phan

cu the.
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Khi bién xuét hién nhiéu hon mdt lan trong nhém, vi du, R3 trong -N(R?),, ho

ién co

T e

xuAt hién nhiéu hon mot 1an trong cau tric dugc trinh bay trong ban mo ta nay, cac

thé giéng hodc khéc nhau.

bPuong lién nét , lam lién két thuong chi ra hon hop cua, hodc mot trong hai,

chét d@)ng phén co thé ¢o, vi du, chtra hoa 1ap thé (R)- va (S)-. Vi du:

(0] (@]

nghia la chira mot trong hai hoac ca hai ﬁ va

Iz

Pudng luon séng v, nhu duge st dung trong ban md ta nay thé hién giao cit

duong dai dién lién két hoa hoc, chi ra diém gén vao phén coOn lai cua hop chit. Cac duong
| X

v& vao trong hé vong, nhu, vi du Z chi ra rang dudng duoc chi ra (lién két) c6 thé

duoc gan vao bat ky nguyén tt trén vong c6 thé thé.

“Ox0” duogc xac dinh 1a nguyén tr oxy duge lién két doi véi cacbon trén vong &

xycloalkyl, xycloalkenyl, heteroxycloalkyl, heteroxycloalkenyl, hodc vong khéc dugc mo
O

N

H :

Trong ban mo ta nay, khi ¢o nhidu nguyén tir oxy va/hodc luu huynh trong hé vong,

ta trong ban mo ta nay, vi du,

oxy va/hoac luu huynh lién ké bét ky khong thé c6 mat trong hé vong da néu.

Nhu da biét ro trong linh vuc nay, lién két duoc vE& tir nguyén tir cu thé trong d6 khong
co géc nao dugc mo ta & d4u tan cung cta lién két chi ra nhom metyl dugce lién két thong
qua lién két d6 voi nguyén ti, trir khi c6 quy dinh khac. Vi du:

HsC CH,

thé hién B

Theo phuong an khéc, cac hop chét hitu ich trong phuong phép theo sang ché, va/hoac
ché pham bao gom chiing hiru ich trong phuong phép da néu, 12 c6 mat & dang duoc phan
lap va/hodc dugce tinh ché. Thuat ngtt "dugc tinh ché", "¢ dang dugce tinh ché" hodc “o dang

duoc phan lap va duoc tinh ché” dbi vai mot hop chét chi trang thai vat ly cta hgp chét da
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néu sau khi tdch duoc tir quy trinh téng hop (vi du, tr hon hop phan Gmg), hodc nguén tu
nhién hodc dang két hop cia né. Do do, thuat ngit "duge tinh ché", "¢ dang duoc tinh ché"
hodc “¢ dang dugc phan lap va dugc tinh ché” dbi v6i mot hop chét chi trang thai vat Iy
cua hop chit da néu (hoic tautome hodc chét déng phan lap thé ctia n6, hodc mudi duoc
dung hoac solvat cua hop chét da néu, chat déng phan lap thé da néu, hodc tautome da néu)
sau khi thu duoc tu quy trinh tinh ché hodc cac quy trinh duge mo ta trong ban mo ta nay
hosic da biét rd d6i voi nguoi ¢o hiéu biét trung binh trong linh vuc nay (vi du, sdc ky, tai
két tinh va dang tuong tw), du tinh khiét dé thich hgp cho sir dung in vivo hodc lam thube
va/hoidc ¢6 thé xac dinh dugc bang k¥ thuat phén tich chuin duoc mo ta trong ban mo ta

nay hodc da biét rd doi voi nguoi co hicu biet trung binh trong linh vuc nay.

Sé& hiéu rang bat ky cacbon cling nhu nguyén tit khéac loai c6 hoa tri khong thoa dang
trong nglt canh nay, cac so dd, cac vi du va cic bang trong ban md ta nay dugc gia dinh la
6 sb luong nguyén tr hydro du dé thoa man hoa tri.

A

Khi nhom chirc trong hop chét dugc goi 1a “dugc bao vé~, diéu nay c6 nghia 1a nhom
& dang bién ddi dé loai trir phan ang phu khong mong mudn & vi tri duoc bao vé khi hop
chét duoc cho phan tng. Cac nhom bao vé thich hop s& duge nguoi co hiéu biét trung binh
trong linh vuc nay biét rd ciing nhu bang céch tham chiéu dén cac sachs gido khoa chuan
nhu, vi du, T. W. Greene et al, Protective Groups in Organic Synthesis (1991), Wiley, New
York.

Khia canh khac dé xuat tién duoc chit va/hoic solvat cua cac hop chét theo sang ché.
Ban luan vé tién dugc chét dugc dé cap trong T. Higuchi and V. Stella, Pro-drugs as Novel
Delivery Systems (1987) 14 of the A.C.S. Symposium Series, va trong Bioreversible
Carriers in Drug Design, (1987) Edward B. Roche, ed., American Pharmaceutical
Association and Pergamon Press. Thuat ngir “tién duoc chat” ¢ nghia la hop chét (vi du,
tién chat cua thude) ma dugce chuyén dang in vivo tao ra hop chét theo sang ché hoac mudi,
hydrat hodc solvat duge dung cta hop chit. Bién dbi c6 thé xay ra theo cac co ché khac
nhau (vi du, béng qua trinh chuyén hoa hodc qua trinh hoa hoc), nhu, vi du, thong qua qua
trinh thiy phan trong mau. Ban luén vé viée str dung tién dugc chit duoc néu boi T. Higuchi
and W. Stella, “Pro-drugs as Novel Delivery Systems,” Vol. 14 of the A.C.S. Symposium
Series, va trong Bioreversible Carriers in Drug Design, ed. Edward B. Roche, American

Pharmaceutical Association and Pergamon Press, 1987.
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Vi du, néu hop chat hiru ich trong phuong phap theo séng ché hodc mubi duge dung
cua no, chira nhém chire axit carboxylic, tién duoc chit co thé bao goém este tao ra bang
cach thay nguyén tir hydro cia nhom axit bang nhom nhu, vi dy, (Ci—Cs)alkyl, (Co-
C12)alkanoyloxymetyl, 1-(alkanoyloxy)etyl co tu 4 dén 9 nguyén tir cacbon, l-metyl-1-
(alkanoyloxy)-etyl co tur 5 dén 10 nguyén tir cacbon, alkoxycacbonyloxymetyl ¢ tir 3 dén
6 nguyén tr cacbon, 1-(alkoxycacbonyloxy)etyl co tur 4 dén 7 nguyén tir cacbon, 1-metyl-
1-(alkoxycacbonyloxy)etyl ~c6 todr 5 dén 8 nguyén t¢ cacbon, N-
(alkoxycacbonyl)aminometyl c6 tor 3 dén 9 nguyén tor cacbon, 1-(N-
(alkoxycacbonyl)amino)etyl c6 tu 4 dén 10 nguyén tir cacbon, 3-phthalidyl, 4-
crotonolactonyl, gama-butyrolacton-4-yl, di-N,N-(C-C»)alkylamino(C»-Cs)alkyl (nhu B-
dimetylaminoetyl), carbamoyl-(Ci-Cz)alkyl, N,N-di (C1-Cy)alkylcarbamoyl-(C1-C2)alkyl

va piperidino-, pyrolidino- hodc morpholino(Cz-Cs)alkyl, va dang twong tu.

Tuong tu, néu hop chét dugc st dung trong phuong phép theo sang ché chira nhom
chire ruou, tién dugc chét c6 thé tao ra bang cich thay nguyén tir hydro ctia nhom rugu
bang nhom nhu, vi dy, (Ci-Cs)alkanoyloxymetyl, 1-((C1-Ce)alkanoyloxy)etyl, 1-metyl-1-
((C1-Ce)alkanoyloxy)etyl, (C1-Ce)alkoxycacbonyloxymetyl, N-(C;-
Ce)alkoxycacbonylaminometyl, —suxinoyl, (C1-Ce)alkanoyl, a-amino(Ci-Ca)alkanyl,
arylaxyl va g-aminoaxyl, hodc u-aminoaxyl-a-aminoaxyl, trong d6 moi nhom a-aminoaxyl
la doc lap dugc chon tir cac L-axit amin ¢ trong tw nhién, P(O)(OH),, -P(O)(O(Ci-
Ce)alkyl), hoac glycosyl (gbe tao thanh tir viéc loai nhom hydroxyl cua dang hemiaxetal

cua hydrat cacbon), va dang tuong tu.

Néu hop chit duge st dung trong phuong phép theo sang ché dua vao nhom chuc
amin, tién dugc chit co thé tao ra bang cach thay nguyén tir hydro trong nhom amin bing
nhom nhu, vi du, R-cacbonyl, RO-cacbonyl, NRR’-cacbonyl where R va R’ la mdi doc lap
(C1-Cro)alkyl, (C3-C7) xycloalkyl, benzyl, hodc R-cacbonyl 1a a-aminoaxy! tw nhién hodc
g-aminoaxyl tu nhién, -C(OH)C(0)OY' trong d6 Y' la H, (Ci-Cealkyl hodc
benzyl, -C(OY?)Y? trong do Y2 1a (C1-Cs) alkyl va Y3 la (Ci-Co)alkyl, carboxy (Ci-
Ce)alkyl, amino(Ci-Cq)alkyl hoac mono-N- hoac di-N,N-(C;-
Cg)alkylaminoalkyl, -C(Y*)Y® trong d6 Y* 1a H hoic metyl va Y* la mono-N- hodc di-N,N-
(C1-Ce)alkylamino morpholino, piperidin-1-yl hodc pyrrolidin-1-yl, va dang tuong tu.
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Mot hodc nhiéu hop chét dugc st dung trong phuong phap theo sang ch
tai ¢ dang khong solvat cling nhu dang solvat véi dung moi dugc dung nhu nudc, etanol,
va dang tuong tu, va du tinh rang sang ché bao ham ca dang solvat va dang khong solvat.
"Solvat" ¢ nghia la lién hgp vat ly cua hop chét theo sang ché v&i mot hodc nhiéu phan tu
dung mdi. Lién hop vat Iy nay bao gOm cac muc do lién két ion va cong hoa tri khéc nhau,
bao gom lién két hydro. Trong cac trudong hop nhét dinh, solvat s& c6 kha nang tach, vi du,
khi mot hodc nhiéu phéan tir dung moi duoc két hop vao mang tinh thé cua chat ran két tinh.
"Solvat" bao ham ca solvat pha dung dich va co thé tach. Cac vi du khong gidi han vé
solvat thich hgp bao gbm etanolat, metanolat, va dang twong tu. "Hydrat" 1a solvat trong

do6 phan tir dung moi 1a HO.

Mot hodc nhiéu hop chat duoc str dung trong phuong phap theo sang ché co thé tuy
y duoc chuyén thanh solvat. Viéc diéu ché solvat noi chung la da biét. Do do, vi du M.
Caira et al, J. Pharmaceutical Sci., 1993, 3, 601-611, md ta viée didu ché solvat cua chat
khang nim fluconazol trong etyl axetat cling nhu tir nude. Cac phuong phap diéu ché tuong
tu ddi v6i solvat, hemisolvat, hydrat va dang tuong tu 1a duoc mo ta boi E. C. van Tonder
et al, AAPS PharmSciTech., 5(1), article 12 (2004); va A. L. Bingham et al, Chem.
Commun.. 603-604 (2001). Quy trinh dién hinh, khéng gi6i han, bao gdm hoa tan hop chét
theo sang ché trong luong mong mudn cta dung mdi mong mudn (dung mai hitu co hodc
nude hodc hdn hop ctia ching) & nhiét do cao hon nhiét do moi truong, va lam lanh dung
dich & tde do di dé tao ra céc tinh thé ma sau d6 dugc tach ra bang phuong phép chuan.
Cac k¥ thuét phan tich nhu, vi dy, do phé hf)ng ngoai, cho théy su ¢6 mat cta dung moi

(hoac nudce) trong tinh thé dudi dang solvat (hodc hydrat).

"Luong hitu hiéu" hodc "lugng hitu hiéu diéu tri" c6 nghia 1a lugng ctia hop chit hodc
ché pham duge s dung trong phuong phap theo sang ché hitu ich trong viéc urc ché céc
bénh néu trén hodc hoat tinh enzym va do do tao ra tac dung diéu tri, cai thién, uc ché hoic

ngdn nglra mong muon.

Khia canh khac dé xuit cac mudi dugce dung cua cac hop chat dugc st dung trong
phuong phép theo sang ché. Do d6, tham chiéu dén hop chéit duoc sir dung trong phuong
phap theo sang ché trong ban md ta nay duoc hidu 12 bao gébm tham chiéu dén cac mudi
ctia chung, trir khi ¢6 quy dinh khéac. Thuét nglr "(céc) mudi", nhu duge st dung trong ban
md ta nay, chi cac mudi axit duoc tao ra véi axit vo co va/hodc axit hiru co, cling nhu cac

mudi bazo duogc tao ra voi cac bazo vo co va‘hodc bazo hitu co. Ngoai ra, khi hop chat
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theo sang ché chira ca nhoém bazo, nhu, nhung khong gidi han &, pyridin hodc imidazol, va
nhom axit, nhu, nhung khéng gidi han ¢, axit carboxylic, ion ludng tinh ("muéi noi") co
thé duoc tao ra va la dugc bao gbm trong thuét ngir "(céc) mudi" nhu duge st dung trong
ban mo ta nay. Cac mudi duoc dung (tic 1a, khong doc, chép nhan dugc vé mit sinh y) 1a
dugc uu tién, du cac mudi khéc 14 cling hitu ich. Mudi caa cac hop chat dugc sir dung trong
phuong phép theo sang ché c6 thé duge tao ra, vi du, bang cich cho hop chét theo sang ché
phan tng véi lugng cla axit hodc bazo, nhu duong lugng, trong moi truong nhu moi truong

trong d6 mudi két tia hodc trong moi truong nudc tiép theo 1a lam dong kho nhanh.

Cac mudi cdng axit duogc léy lam vi du bao gém axetat, ascorbat, benzoat,
benzensulfonat, bisulfat, borat, butyrat, Xitrat, camphorat, camphorsulfonat, fumarat,
hydroclorua, hydrobromua, hydroiodua, Jactat, maleat, metansulfonat, naphtalensulfonat,
nitrat, oxalat, phosphat, propionat, salixylat, suxinat, sulfat, tartarat, thioxyanat,

toluensulfonat (con goi 1a tosylat,) va dang tuong tu.

Ngoai ra, cac axit ma thuong dugc coi 1a thich hogp dé tao mudi duge dung tr dugc
chit bazo dugc ban luan, vi du, bai P. Stahl er al, Camille G. (eds.) Handbook of
Pharmaceutical Salts. Properties, Selection and Use. (2002) Zurich: Wiley-VCH; S. Berge
et al, Journal of Pharmaceutical Sciences (1977) 66(1) 1-19; P. Gould, International J. of
Pharmaceutics (1986) 33 201-217; Anderson ef al, T he Practice of Medicinal Chemistry
(1996), Academic Press, New York; va trong The Orange Book (Food & Drug
Administration, Washington, D.C. trén website cua ho). Cac boc 10 nay duogc két hop vao

day theo cach vién dan.

Cac mudi bazo duoc léy lam vi du bao gé)ln amoni mudi, mudi kim loai kiém nhu
natri, lithi, va kali mudi, mudi kim loai kiém thé nhu mudi canxi va magie, mubi voi bazo
hitu co (vi du, amin hitu co) nhu dixyclohexylamin, t-butyl amin, va mudi v6i axit amin
nhu arginin, lysin va dang tuong tu. Cac nhom chira nito bazo c6 thé duge tao bac bon véi
cac chat nhu alkyl théip halogenua (vi du, metyl, etyl, va butyl clorua, bromua va iodua),
dialkyl sulfat (vi du, dimetyl, dietyl, va dibutyl sulfat), halogenua mach dai (vi du, dexyl,
lauryl, va stearyl clorua, bromua va iodua), aralkyl halogenua (vi du, benzyl va phenetyl

bromua), va céac chat khac.
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TAt ca cac mudi axit va mudi bazo nhu vay du tinh 1a mudi duoc dung ndm trong
pham vi clia sang ché va tét ca cac muoi axit va muoi bazo duge coi tuong duong voi dang

tur do ctia hop chat tuong tmg nham muc dich cua sang ché.

Khia canh khéc dé xuét este dugc dung ctia cac hop chit duoc st dung trong phuong
phap theo sang ché. Cac este nhu vy bao gdm cdc nhom sau: (1) este clia axit carboxylic
thu dugc bang cach este hoa cadc nhom hydroxy, trong d6 nhom phi cacbonyl cua phan axit
carboxylic cta este 1a dugc chon tir alkyl mach théng hodc mach nhanh (vi du, axetyl, n-
propyl, t-butyl, hodc n-butyl), alkoxyalkyl (vi du, metoxymetyl), aralkyl (vi du, benzyl),
aryloxyalkyl (vi du, phenoxymetyl), aryl (vi du, phenyl tuy y duoc thé bang, vi du, halogen,
Cigalkyl, hodc Ci.alkoxy hodc amino); (2) este sulfonat, nhu alkyl- hodc aralkylulfonyl
(vi du, metansulfonyl); (3) este cua axit amin (vi du, L-valyl hodc L-isoleuxyl); (4) este
phosphonat va (5) este mono-, di- hogc triphosphat. Este phosphat c6 thé 1a dugc este hoa
tiép bang, vi du, rugu Ciao hodc dan xuét phan tng ctia n6, hodc bang 2,3-di (Ce-24)axyl

glyxerol.

Nhu néu trong ban md ta nay, khia canh khac d& xuét tautome cua cac hgp chat theo
sang ché duoc st dung trong phuong phap trong ban mé ta nay, va mudi, solvat, este va
tién dugc chit ctia tautome da néu. S& hiéu ring tat ca cdc dang tautome ciia hop chét nhu
vy 1a nam trong pham vi cua cac hop chit duoc st dung trong phuong phép theo sang
ché. Vi du, tat ca keto-enol va imin-enamin tao ra cua cac hop chat, khi c6 mat, 1a dugc

bao gdm trong sang ché.

Céc hop chat duge st dung trong phuong phap theo sang ché ¢6 thé chira tam bat doi
hoac khong dbi xing, va, do do, tdn tai 0 cac dang dé)ng phan lap thé khac nhau. Du tinh
rang tat ca dang dong phan lap thé ctia cac hop chét dugc st dung trong phuong phép theo
sang ché cling nhu hén hop cua ching, bao g6m hdn hop raxemic, tao nén mot phan cua
sang ché. Ngoai ra, sdng ché bao ham str dung tt ca cac chét dong phan hinh hoc va chét
dong phan vi tri. Vi du, néu hop chit duoc sir dung trong phuong phap theo séang ché dua
vao lién két doi hodc vong ngung tu, ca hai dang cis va trans, cling nhu hdn hop, 1a duge

bao ham trong pham vi cta sang ché.

Khia canh khéc dé xuat hon hop dong phan khong d6i quang va chét dong phan déi
anh riéng ré€ cua céac hop chit duogc st dung trong phuong phap theo séang ché. Hon hop

dong phan khong d6i quang c6 thé duoc tach thanh d6ng phan khong d6i quang riéng ré
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cua chung dua trén khac biét ly hoa cua chiing bang phuong phéap da biét 1o dbi voi nguoi
¢6 hiéu biét trung binh trong linh vuc nay, nhu, vi du, bing sic ky va/hodc két tinh phan
doan. Chét ddng phan déi anh c6 thé duoc tach bang cich chuyén héa hon hop dong phan
d6i anh thanh hdn hop dong phan khong déi quang bang phan tmg v6i hop chét quang hoat
thich hop (vi du, chét tro khong dbi xtng nhu ruou khong dbi xtng hodc clorua axit
Mosher), tach dong phan khong dbi quang va chuyén hoa (vi du, thuy phén) ddng phan
khong ddi quang riéng r& thanh chat ddng phan doi anh tinh khiét twong ung. Tuong tu,
mdt s6 hop chat duge sir dung trong phuong phap theo séang ché c6 thé 1a chit dong phan
atrop (dong phan can quay, vi dy, biaryl duoc thé) va duoc coi 1a mot phan ctia sang ché.
Chét ddng phan déi anh c6 thé con dugc tach bing cich sir dung cot HPLC khong doi

xung.

Tht ca cac chat dong phan 1ap thé (vi du, chat dong phan hinh hoc, chét dong phan
quang hoc va dang tuong tu) cua cac hop chat duge st dung trong phuong phap theo sang
ché (bao gém cac chét déng phan lap thé ctia mudi, solvat, este va tién duoc chét cta céc
hop chét cling nhu mudi, solvat va este ctia tién dugc chét), nhu cac chét dong phan 1ap thé
ma ¢6 thé ton tai do cdc cacbon khong déi xtmg trén céc phan tir thé, bao gdm dang dong
phan d6i anh (ma co thé tdn tai ngay ca khi khong c6 cacbon khong d6i xtng), dang rotame,
chét ddng phan atrop, va dang ddng phan khong d6i quang, dugc bao ham lam phuong an
ndm trong pham vi ciia sang ché, 1a chit dong phan vi tri (nhu, vi du, 4-pyridyl va 3-
pyridyl). (Vi du, néu hop chét theo séng ché dua vao lién két doi hodc vong ngung tu, ca
hai dang cis va trans, cling nhu hdn hop, 1a dugc bao ham trong pham vi cua sang ché.
Ngoai ra, vi du, tht ca cac dang keto-enol va imin-enamin cua cac hop chét 1a dugc bao

gdm trong phuong phap theo sang ché).

Céac chat déng phan lap thé cu thé cua cac hop chét theo sang ché ¢6 thé, vi du, vé
thue chat khong chtra céc chét dong phan khac, hodc co thé 12 hdn hop, vi dy, dudi dang
raxemat hodc véi tht ca cac chét déng phén lap thé khac hodc duoc chon khac. Céc tam
khong dbi xtng theo sang ché c6 thé ¢6 cau hinh S hodc R nhu duge xac dinh boi Khuyén
cao [TUPAC 1974. Viéc str dung céc thuat nglr "mudi", "solvat", “este”, "tién dugc chat" va
dang tuong tu, du tinh 1a dugc 4p dung ngang béng cho mudi, solvat, este va tién duoc chét
ctia chit dong phan dbi anh, chat dong phan lap thé, chit dong phan quay (rotame),

tautome, chat déng phén vi tri, raxemat hoac tién duoc chét ctia hop chit theo sang ché.
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Khia canh khac dé xuét hop chét ¢ danh d4u ddng vi dugc st dung trong phuong
phép cua sang ché. Céc hop chat nhu vay la gidng véi cac hop chét trong ban md ta nay,
nhung thyuc té mot hodc nhiéu nguyén tir duoc thay bang nguyén tir co khéi luong nguyén
it hodic s6 khdi khac véi khoi luong nguyén tir hodc s6 khéi thudng tim thiy trong tir nhién.
Céc vi du vé chit dong vi ma c6 thé két hop vao hop chét theo sang ché bao gdbm chét dong
vi clia hydro, cacbon, nito, oxy, phospho, flo va clo, nhu *H, *H, "*C, 1*C, PN, "*0, 70,
31p, 32p, 358, 18R, va 38Cl, theo thur tu.

Mot s6 hop chét ¢6 danh déu déng vi theo séng ché (vi du, cac hgp cht c6 danh dau

H va 'C) 14 hitu ich trong céc thir nghiém phéan bd hop chét va/hodc co chét dén mo. Chat
ddng vi Triti (tirc 14, >H) va cacbon-14 (ttc 1a, '*C) la ddc biét duge u tién do d& diéu ché
va phat hi¢n. Ngoai ra, vi¢c thé bang cac chat dong vi niang hon nhu doteri (ttc 1a, ’H) ¢6
thé tao loi ich diéu tri nhét dinh do tinh on dinh chuyén hoa cao hon (vi du, tang thoi gian
ban huy in vivo hodc gidm yéu cau lidu luong) va do dé co thé 1a duoc wu tién trong mot
s6 truong hop. Céac hop chét ¢6 danh déu dong vi theo sang ché thuong c6 thé didu ché
duoc theo cac quy trinh twong tu nhu duoc boc 10 trong cac So d6 va/hodc trong cic Vi du
dudi day, bang cach thay thé chit phan ung (thude thir) co danh d4u dong vi cho chét phan

ung khong danh du dong vi.

Trong cac hop chit dugc st dung trong phuong phap theo sang ché, cac nguyén tir
6 thé co do giau déng vi tu nhién cta chung, hodc mot hodc nhiéu nguyén tor co thé 1a
dugc lam giau nhén tao ¢ chét dong vi cu thé c6 cung sb6 nguyén tir, nhung khéi luong
nguyén tu hoac s6 khdi khac v6i khoi lugng nguyén ti hodc s6 khéi chiém uu thé trong tu
nhién. Séng ché bao gdm tat ca cac bién thé ddng vi thich hgp cua cac hop chat theo sang
ché. Vi duy, cac dang dong vi khéc nhau cua hydro (H) bao gom proti ('"H) va doteri (*H).
Su c6 mat cua doteri trong cac hop chét theo sang ché dugc chi ra bang "D". Proti 1a dong
vi hydro chiém wu thé trong tu nhién. Viéc 1am giau doteri c6 thé tao loi ich diéu tri nhat
dinh, nhu tang thoi gian ban hity in vivo hodc giam yéu cau liéu luong, hoac ¢o thé tao ra
hop chat hitu ich lam chudn dé xac dinh cac mau sinh hoc. Cac hop chét giau dong vi theo
sang ché co thé didu ché dugc ma khong can thuc nghiém nhiéu bang k¥ thuat thong thudng
da biét rd ddi v6i nguoi co hiéu biét trung binh trong linh vuc nay hodc bang cc quy trinh
twong tu cac quy trinh dugc mo ta trong cac so dd va cac vi du trong ban mo ta nay st dung

céc chét phan tmg (thude thir) va/hodc chét trung gian giau dong vi thich hop.
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Dang da hinh ctia cac hop chat duge st dung trong phuong phép theo sang ché, va
ctia mudi, solvat, este va tién dugc chat cta cac hgp chat theo sang ché, du tinh 1a duoc

bao gom trong sang ché.

Céc phuong phap diéu tri

Séng ché d& xuit cac phuong phap diéu tri bénh nhiém trung do Plasmodium bao
gbm cho dbi tuong c6 nhu cu nay dung hop chat dugc mo ta trong ban mo ta nay, hodc
mubi dugc dung cua nd. Cu thé hon, phuong phap theo sang ché bao gdbm dung hop chét
¢6 cong thtre (I") hodc (I), hodc mudi duoc dung ctia n6. Theo cac phuong an nhat dinh,
hop chit co cong thie (I') hodc (I), hodc mudi dugc dung cua no, 1a dugc dung ¢ dang

duoc pham, con bao gom chat mang dugc dung hodc ta duogec.

Séang ché d& xudt phuong phap dé diéu tri bénh nhiém trung do Plasmodium, hodc aé
diéu tri bénh sbt rét, hodc dé trc ché plasmepsin X ma bao gdm cho déi twong can diéu tri
dung luong hitu hi€u diéu tri ctia hop chét, hodc mudi duoc dung ctia no, hop chét dd néu
¢6 cong thire cau trie (I') hodce (I) duge mo ta trong phan Ban chat ky thuét cla sang ché.
Theo mot ) phuong an, hop chit ¢ cong thic (I') hodc (1), hodc mudi duogc dung cua
chung, 1a dugc dung vai chit mang duoc dung, lam dugc pham. Ciing dugc dé xuét trong

ban mo ta nay la cadc phuong an vé phuong phap, nhu dugc mo ta dudi day.

Sang ché con dé cap dén viéc str dung hop chét c6 cong thic ('), (1), (TA), (IB), (IC),
(ID) hodc (IE) hodc mudi dugc dung ctia nd dé tc ché hoat tinh plasmepsin X, dé diéu tri
bénh nhiém trung do Plasmodium, hodc dé diéu tri bénh sdt rét. Sang ché con dé cap dén
viéc st dung hop chét c6 cong thire (1), (D), (TA), (IB), (IC), (ID) hodc (IE) hodc mudi duge
dung ctia n6 trong san xuét thude dé Grc ché hoat tinh plasmepsin X, dé diéu tri bénh nhiém
trung do Plasmodium, hoac dé diéu tri bénh s6t rét. Hop chét c6 cong thire ("), (D), (IA),
(IB), (IC), (ID) hoac (IE) hodc mubi duge dung cua ching dugc mo ta trong bat ky phuong

4n cua sang ché trong ban md ta nay 1a hitu ich cho ung dung bét ky trén day.

Séang ché dé xuét phuong phép dé diéu tri bénh nhiém trung do Plasmodium, hodc dé
diéu tri bénh s6t rét, hodc dé uc ché plasmepsin IX ma bao g6m cho d6i tuong can diéu tri
dung lugng hitu hiéu diéu tri ctia hop chét, hoic mudi duoc dung ctia no, hop chét da néu
¢ cong thuc cAu trac (I’) hodc (I) duge md ta trong phan Ban chét ky thuét cua sang ché.

Theo mot $6 phuong 4n, hop chit ¢ cong thic (I) hoac (I), hodc mudi dugc dung cla
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ching, 1a dugc dung v6i chat mang duogc dung, lam dugc pham. Cing duogc dé xuat trong

ban mo ta nay la cac phuong an vé phuwong phap, nhu duge mo ta dudi day.

Séng ché con dé cap dén viée sir dung hop chat c6 cong thire (I"), (D), (IA), (IB), (IC),
(ID) hodc (IE) hodc mudi duge dung cia né dé Gre ché hoat tinh plasmepsin IX, dé diéu tri
bénh nhiém tring do Plasmodium, hogc dé diéu tri bénh sbt rét. Sang ché con dé cap dén
viéc st dung hop chét c6 cong thire (I'), (1), (TA), (IB), (IC), (ID) hogc (IE) hodc mudi dugc
dung ctia no trong san xuét thude dé tre ché hoat tinh plasmepsin IX, dé diéu tri bénh nhiém
trung do Plasmodium, hoac dé diéu tri bénh sbt rét. Hop chét ¢ cong thue (I'), (1), (IA),
(IB). (IC), (ID) hodc (IE) hoac mudi duoc dung cuia ching dugc mo ta trong bat ky phuong

an clia sang ché trong ban mo ta nay 1a hiru ich cho tmg dung bét ky trén day.

Sang ché d& xuat phuong phap dé diéu tri bénh nhiém trung do Plasmodium, hodc aé
diéu tri bénh sét rét, hodc dé e ché plasmepsin X va plasmepsin IX ma bao gdm cho ddi
tuong can diéu tri dung luong hitu hiéu diéu tri cia hop chét, hoic mubi duoc dung cua no,
hop chét da néu co cong thic c4u truc (I) hodc (I) duge md ta trong phan Ban chat ky thuat
cua sang ché. Theo mot sd phuong an, hop chét c6 cong thuce (I) hodc (I), hodc mudi duoc
dung ctia chung, 14 dugc dung véi chat mang dugc dung, lam dugc pham. Ciing dugc dé

xuét trong ban md ta nay 1a cac phuong an vé phuong phap, nhu duge mo ta dudi day.

Séng ché con dé cap dén viéc st dung hop chat ¢ cong thie (I), (1), (IA), (IB). (IC),
(ID) hoac (IE) hoac mubi duge dung cua no dé e ché hoat tinh plasmepsin X va
plasmepsin IX, dé diéu tri bénh nhiém trung do Plasmodium, hodc dé diéu tri bénh sdt rét.
Sang ché con dé cap dén viée st dung hop chat ¢ cong thire (I'), (1), (IA), (IB), (IC), (ID)
hoac (IE) hodc mudi dugc dung cua no trong san xuét thude dé e ché hoat tinh plasmepsin
X va plasmepsin IX, dé diéu tri bénh nhiém trung do Plasmodium, hodc dé diéu tri bénh
s6t rét. Hop chat c6 cong thire (I'), (1), (IA), (IB), (IC), (ID) hodc (IE) hodc mudi duge
dung cua ching dugc mo ta trong bét ky phuong an cua sang ché trong ban mo ta nay la

hitu ich cho tng dung bét k¥ trén day.

Phuong phap theo sang ché 1a hitu ich dé diéu trj bénh sot rét ¢ chd chiing tre ché su
khoi phat, sy sinh truéng, hoac sy tién trién cla tinh trang bénh 1y, cai thién triéu ching
ctia tinh trang bénh ly, lam thodi trién tinh trang bénh ly, chita khoi tinh trang bénh ly, hodc
cai thién strc khde chung cua dbi twong bi anh hudng boi, hodc c6 nguy co, mic tinh trang

bénh ly. Do do, theo ddi twong dugc boc 16 trong ban mo ta nay, cac thuat ngl “diéu tri”,
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“yiéc didu tri”, va cic bién thé ngit phap cta chung, cling nhu cum ti “phuong phap didu
tri”, nghia 1a bao ham can thiép diéu tri mong muodn batky, bao gom nhung khong gidi han
&, phuong phap dicu tri bénh nhiém trung hién hitu ¢ d6i twong nhiém trung, nhu & a6i

tuong phoi nhiém ky sinh trung nhu dugc boc 16 trong ban mo ta nay.

Phuong an cua sang ché con bao gdm mdt hodc nhiéu hop chat c¢6 cong thie (1), (1),
(IA), (IB), (IC), (ID) hogc (IE) hodc mudi dugc dung ctia nd (i) dé st dung trong, (ii) dé
str dung lam thude hoge dugce pham cho, hogc (iii) dé sir dung trong bao ché thude cho: (a)
liéu phap (vi du, dbi voi co thé nguoi); (b) duge; (¢) tc ché su sinh truéng cua ky sinh
trung/Plasmodium, (d) diéu tri hodc du phong bénh nhiém trang loai Plasmodium; (e) lam
giam su khoi phat, muc do nghiém trong, hoac su tién trién cla cac triéu ching bénh 1y
lién quan dén bénh nhidm trung do Plasmodium va/hodc lam giam phuong thirc gay bénh
ctia bénh nhiém trung do Plasmodium ndng hoac, (f) diéu tri, du phong, hodc lam tﬁ hoan
su khai phat, mac dd nghiém trong, hoac su tién trién cia bénh lién quan dén Plasmodium),

bao gdm, nhung khong gi6i han &: bénh sOt rét.

Do do, khia canh khac d& xudt phuong phap dé diéu trj bénh sot rét hoge dé diéu tri
bénh nhiém trang do Plasmodium, bao g6m dung dang két hop bao gbm lugng cua it nhat
mot hop chét ¢o cong thic (I'), (1), (IA), IB), 10), (ID) hodc (IE), hodc mudi duoc dung,
solvat, este hodc tién duoc chat cua nd, va luong hitu hiéu ciia mot hoac nhiéu chat bo sung
duoc mo ta dudi day. Theo cdc phuong an nhét dinh, duge mo ta trong ban mo ta nay la
phuong phap dé diéu tri bénh sbt rét hodc dé diéu tri bénh nhiém trung do Plasmodium,
bao gom dung dang két hop bao gom lugng cua it nhat mot hop chét co cong thac (1), (1),
(IA), (IB), (IC), (ID) hogc (IE), hodc mudi duge dung, solvat, este hodc tién duoc chét ctia
no, va luong hiru hiéu ctia mot hodc nhidu thude tri sdt rét b6 sung. Theo cac phuong an
nhit dinh, duoc mo ta trong ban md ta nay la phuong phéap dé didu tri bénh st rét bing
cach tc ché plasmepsin X, IX va it nh4t mot co ché khac, bao g0m dung dang két hop bao
odm luong ciia it nhat mot hop chét ¢6 cong thie (I), (1), (IA), (IB), (IC), (ID) hoic (IE),
hoac mudi duoc dung, solvat, este hodc tién duge chét cta no, va lugng hitu hiéu ciia mot
hodc nhiéu thude tri sbt rét bd sung, trong do thude tri sbt rét bd sung tac dung thong qua
co ché khac véi viee (e ché plasmepsin IX hodc plasmepsin X. Dac tinh duoc ctiia hop chat
c6 cong thire (), (1), TA), (IB), IC), (ID) hodc (IE), hoac mudi duge dung ctia nd co thé
duoc xac nhan bang cac thir nghiém dugc 1y hoc. Cac thir nghiém nhat dinh dugc lay vi du

trong ban mo ta nay.
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Liéu luong va cach dung

Khia canh khac dé xuét liéu luong va dang liéu thich hop ctia cac hgp chat duge st
dung trong phuong phap theo sang ché. Cac lidu thich hop dé dung hop chét dugc sir dung
trong phuong phap theo sang ché cho bénh nhén c6 thé dé dang xéac dinh dugc boi nguoi
¢6 hiéu biét trung binh trong linh vuc nay, vi du, boi bac sy diéu tri, duoc s¥, hodc nguoi
trong nghé khac, va c6 thé thay doi theo strc khoe bénh nhan, tudi, thé trong, tan sut dung,
sir dung voi céc hoat chét khac, va/hodc chi dinh ma cac hop chat 1a dugc dung. Liéu co
thé nam trong khoang 0,001 dén 500 mg/kg thé trong/ngay cua hop chét theo sang ché.
Theo mot phuong an, lidu lwong nam trong khoang tir 0,01 dén khoang 25 mg/kg thé
trong/ngay cua hop chét theo sang ché, hoac mudi hodc solvat dugc dung ctia hop chét da
néu. Theo phuong an khac, lugng hoat chét & liéu don vi ctia ché pham c6 thé dugc thay
ddi hodc diéu chinh ndm trong khoang tr I mg dén khoang 100 mg, theo phuong an cu thé
nam trong khoang 1 mg dén khoang 50 mg, theo phuong én cu thé khoang 1 mg dén khoang
25 mg, theo ung dung cu thé. Theo phuong 4n khac, ché do 1idu hang ngay duoc khuyén
cdo dé dung qua dudong miéng co thé nam trong khoang tir 1 mg/ngay dén khoang 500
mg/ngay, theo phuong an cu thé 1 mg/ngay dén 200 mg/ngay, theo hai dén bbn liéu chia

nho.

Nhu duoc ban luan trén day, luong va tan sudt dung cac hop chét theo sang ché
va/hodc mudi duoc dung cua chung s& dugc didu chinh theo quyét dinh cta béac sy diéu tri
c6 xét dén céc yéu t6 nhu tudi, tinh trang bénh 1y va thé trong ctia bénh nhén cling nhu mure

do nghiém trong cua triéu chirg duoc diéu tri.

Ché pham dang long bao g6m dung dich, huyén phu va nhii trong. Vi du, 6 thé 1a
nuée da néu hoic dung dich nuge-propylen glycol dé tiém ngoai duong tiéu hoa hoac thém
chét ngot va chét can quang cho dung dich, huyén phu va nhil trong dung qua duong

miéng. Ché pham dang long c6 thé con bao gom dung dich dé dung qua dudng trong mili.
Ché pham khi dung thich hop dé xong co thé bao goém dung dich va chét ran & dang
bot, ma co thé 1a két hop vé1 chét mang duoc dung, nhu khi nén tro, vi du, nito.
Clng dugc bao gom la céc ché pham dang lidu rdn ma du tinh dugc chuyén hoa, ngay
truge khi st dung, thanh ché pham dang long dé dung qua duong miéng hodc ngoai duong

tiéu hoa. Céac dang long nhu vay bao g6m dung dich, huyén phu va nhil twong.
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Khia canh khac dé xuat sir dung ché pham bao g6m hop chét ¢6 cong thic (I"), (D),
(IA), (IB). (IC), (ID) hodc (IE), hogc mubi duge dung ciia nd duge bao ché dé phan phoi
qua da. Ché pham phan phéi qua da ¢6 thé & dang kem, nuéc xGrc ngoai da, khi dung
va/hodc nhil twong va ¢6 thé duge bao gdm trong bang dan qua da thudc loai chét nén hoic

ngudn luu nhu thong thuong trong linh vue nay cho muc dich nay.

Khia canh khac dé xuat st dung ché phém bao gém hop chét co cong thire (1), (D),
(IA), (IB), (IC), (ID) hoic (IE), hogc mubi duge dung clia né duge bao ché dé phan phoi
dudi da. Khia canh khac dé xuit st dung ché pham thich hop dé phan phdi qua dudng
miéng. Theo mot $6 phuong 4n, ¢co thé co loi néu duoc phém bao gém mot hodc nhiéu hop
chét ¢6 cong thic (I"), (1), (IA), (IB), (IC), (ID) hogc (IE), hodc mudi duge dung clia né
duoc bao ché & dang liéu don vi. O céc dang nhu vay, duoc phém dugce chia nhé thanh céac
lidu c6 kich thude thich hop chtra lugng thich hop cua hoat chét, vi du, luong hitu hiéu dé
dat dugc muc dich mong mudn. Mdi trong s cac phuong én thay thé néu trén dugc coi 1a

thudc cac phuong an khac nhau ctua sang cheé.

Khi duoc st dung két hop v6i mot hodc nhidu chat didu tri bo sung ("liéu phap két
hop"), céc hop chit duoc str dung trong phuong phép theo sang ché, tire 1a hop chat c6
cong thue (1), (I), (IA), (IB), (IC), (ID) hoac (IE), c6 thé 1a duoc dung cung nhau hodc
theo thtr tu. Khi dugc dung theo tht tu, hop chét theo sang ché ¢6 thé 1a duoc dung trude
hodc sau mdt hodc nhidu chat diéu tri bd sung, nhu dugc xac dinh boi nguoi ¢o hiéu biét

trung binh trong linh vuc nay hodc so thich cta bénh nhan.

Néu duoce bao ché dudi dang lidu cb dinh, san phdm két hop nhu vay st dung hop
chét c6 cong thire (I'), (I), (IA), (IB), (IC), (ID) hodc (IE), hoac mudi duoc dung cua nod
nam trong giéi han liéu duoc mo ta trong ban md ta nay va hoat chét duoc hodc diéu tri

con lai ndm trong gidi han licu cua no.

Liéu phap két hop

Khia canh khac d& xuat cic phuong phap diéu tri st dung ché pham duogc dung bao
g6m hop chét theo sdng éhé, dudi dang hoa chit nguyén chit hodc tly ¥ con bao gdm céc
thanh phan bd sung. Céc ché pham nhu véy la duoc bao ham dé bao ché va st dung mot
minh hodc liéu phap két hop. Dé bao ché dugc pham tir cdc hop chét theo sang ché, chat
mang dugc dung tro co thé 13 chét ran hodc chit 1ong. Ché pham dang rdn bao gém bot,

vién nén, hat phan tan, vién nang, vién nhén va thudc dan. Bot va vién nén co thé Ibao gom
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khoang 5 dén khoang 95 ‘% hoat chét. Cac chat mang ran thich hop la da biét trong linh
vuc nay, vi dy, magie cacbonat, magie stearat, bot tale, duong hodc lactoza. Vién nén, bot,
vién nhén va vién nang cé thé duoc str dung dudi dang lidu rén thich hop dé dung qua
duong miéng. Cac vi du vé chat mang dugc dung va phuong phap san xudt cac ché pham
c6 thé dugc tim thay trong A. Gennaro (ed.), Remington’s Pharmaceutical Sciences, 18"

Edition, (1990), Mack Publishing Co., Easton, Pennsylvania.

Céc vi du khong gidi han vé céc thube va hoat chét bd sung hitu ich trong liéu phap
két hop dé diéu tri bénh sbt rét, bao g@)m cac thude sau: Coartem® (Novartis International
AG, Basel, Switzerland; artemete + lumefantrin), Eurartesim® (Sigma-Tau
Pharmaceuticals, Inc., Rome, Italy; dihydroartemisinin-piperaquin), Pyramax® (Shin
Poong Pharmaceutical Co., Ltd., Seoul, Korea; pyronaridin-artesunat), ASAQ Winthrop®
(Sanofi SA (Gentilly, France)/DNDi (Geneva, Switzerland); artesunat + amodiaquin),
ASMQ (Cipla Limited (Mumbai, India)/DNDi, artesunat + mefloquin), SPAQ-CO™
(Guilin Pharmaceutical Co., Ltd. (Shanghai), amodiaquin + sulfadoxin, pyrimethamin),
Artesun® (Guilin Pharmaceutical, artesunat), artemete, artesunat, dihydroartemisinin,
lumefantrin, amodiaquin, mefloquin, piperaquin, quinin, cloquin, atovaquon va proguanil
va sulfadoxin-pyrimethamin, Tafenoquine (Glaxosmithkline), OZ439/PQP (Sanofi),
0Z439/FQ (Sanofi), KAE609 (Novartis), KAF156 (Novartis), DSM265 (NIH/Takeda), va
MK-4815 (Merck & Co., Inc., Powles e al., Antimicrobial Agents va Chemotherapy 56(5):
2414-2419(2012)). Viéc chon hoat chét bd sung s& phu thudc vao benh hodc rdi loan co

mat can diéu tri, nhu dugc x4c dinh boi bac sy diéu tri hodc nha cung cap y té khac.

Do dé, sang ché ciing dé xuét phuong phap str dung hop chét c6 cong thire (1), (1),
(IA), (IB), (IC), (ID) hodc (IE), hogc mudi dugc dung ciia nd dé e ché plasmepsin X,
plasmepsin X hodc plasmepsin X va IX, dé diéu tri bénh nhiém trung do Plasmodium hodc
dé diéu tri bénh sdt rét trong d6 phuwong phap con bao gdm cho d6i tuong ¢6 nhu cau nay
dung mot hodc nhiéu thudc tri s6t rét bd sung. Theo mot $6 phuong an, mot hoac nhiéu
thube tri so6t rét bd sung 1a dugc chon tr nhém bao g@)ln: artemete, lumefantrin,
dihydroartemisinin, ~ piperaquin, pyronaridin, artesunat, amodiaquin, mefloquin,

sulfadoxin, pyrimethamin, lumefantrin, quinin, cloquin, atovaquon, va proguanil.
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Vi du thwe hién sdng ché

ACN = axetonitril

AcOEFEt = etylaxetat

Bu;P= Bis(tri-tert-butylphosphin)paladi(0)

DCM = diclometan

DIAD= Diisopropyl azodicarboxylat

DIEA= N, N-Diisopropyletylamin, hodc bazo Hiinig

DMF = N,N-Dimetylformamit

DMP= Dess—Martin periodinane

DMSO = dimetyl sulfoxit

EDC = EDCI= 1-etyl-3-(3-dimetylaminopropyl)carbodiimit
EtOAc = etyl axetat

h = gio

HOBt= Hydroxybenzotriazol

LCMS= Sic ky 1ong-Khdi phd

LHMDS = LiHMDS= lithi bis(trimetylsilyl)amit
LiAlHs=lithi nhém hydrua

min = phut

Me = metyl

MeOH= CH3;OH=metanol

NaBHjs = natri bohydrua

Na;SO4= natri sulfat

NH4Cl= Amoni clorua

Pd(dppfH)Cly = [1,1'-Bis(diphenylphosphino)feroxen]paladi(H) diclorua
SFC = Séc ky long siéu han (Supercritical Fluid Chromatography)
TBAF= tetra-n-butylamoni florua

TEA= trietylamin

TFA = axit trifloaxetic

THF= tetrahydrofuran
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TMS = Trimetylsilyl

CDCl; = clorofom nang

CDs0D = metanol ndng

1 Ap suét tiéu chun [atm] = 101325 pascal [Pa] = 14,6959488 psi
r.t = nhiét do trong phong

Nghia cua cac tu viét tit trong phd cong hudng tir hat nhan dugc thé hién nhu sau:
s = singlet (vach don), d = doublet (vach boi 2), dd = double doublet (2 vach boi 2), dt =
double triplet (2 vach boi 3), ddd = double double doublet (2 x 2 x vach bdi 2), sept = septet
(vach boi 7), t = triplet (vach bdi 3), m = multiplet (vach boi), br = broad (rong), brs =
broad singlet (Vach don rong), q = quartet (vach boi 4), J = coupling constant (hing s6
tuong tac, hing s6 ghép) va Hz = hertz.

Nhiéu phuong phép & diéu ché cac hop chat theo séng ché 14 duoc md ta trong céc
So dd va cac Vi du sau. Nguyén liéu va chét trung gian dugc mua trén thi truong tir cac
ngudn catald pho bién hodc duoc tao ra bang cic quy trinh da biét, hodc nhu duge minh
hoa theo cach khac. Mot s6 con duong dugc ap dung thuong xuyén dbi voi hop chat ¢6
cong thirc (I') hodc (I) la duge mo ta trong cac So dd sau. Trong mot sb trudong hop, thir tu
thuc hién cac budc phan Gmg trong cac so dd ¢6 thé duogc thay doi dé tao diéu kién thuan
loi cho phan tng hodc dé tranh cac san pham phan ung khong mong mudn. Dau hoa thi (*)
¢6 thé duoc st dung trong hinh vE cAu tric hoa hoc chi ra vi tri cua tdm khong dbi xung.

SODPO1
P
N
|
HN” NH )
4 3 R4 3 5 R R3
R R R4 R3 R R 4 o P
(m X ( X ((Jm X R N ((Im X
CO, ROH m Khi S-4 '
D - e N - > HN N Y
Y Y - T PR
ZoX 7o ZI =5 0
hal OIOR 07 OR 07 0oR
S-1 S-2 s-3 S-5
RS R? R! P Rl _R® RUR?
Thuy phan Pon (X HaN \|N ((Im X NH ((Jm X
s-7

hoéc hydro héa
HN

Hop chét trung gian c6 cong thue S-2, trong do hal 13 halogen nhu Cl, Brval, la
duoc diéu ché tir S-1 sau khi cacbonyl hoa véi su ¢6 mat cia rugu. Viée khir keton ¢ S-2
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¢6 thé duoc thuc hién bang cach raxemic hoa st dung ngudn hydrua nhu NaBHg4 hodc
LiAlH4 hoac tinh chon loc 1ap thé str dung hydro hoa xuc tac khong dbi xtmg hodc xuc tac
sinh hoc (ketoreductaza) thu dugc cac rugu S-3. Xu ly S-3 bé“mg iminopyrimidon c6 bao
vé N S-4 (W0O2017142825) trong diéu kién Mitsunobu thu dugc chét trung gian S-5. Theo
cach khac, ruou & chat irung gian S-3 ¢ thé duoc chuyén thanh nhém roi chuyén nhu
mesylat, tosylat hodc halogen ma c6 thé duoc thay bang iminopyrimidon S-4 thu duoc chét
trung gian S-5. Viéc thily phan hodc hydro héa este S-5 ¢6 axit hodc bazo xuc tac tiép theo
la viéc lién hop voi amin S-7 tao ra chit trung gian S-8 ma sau khi loai bo nhom bao vé
thu duoc san pham c6 cong thirc S-9.

Céc phan rng nhay v6i do Am hodc khong khi duge thuc hién bén trong hop gang
tay hodc trong moi truong nito hodc argon str dung cac dung moi va chat phan ung (thudc
thtr) khan. Qua trinh phan tmg dugc xac dinh bang séc ky 16p mong phén tich (TLC) thuong
duoc thue hién voi cac dia TLC ph sdn hodc Sac ky long-khoi pho (LC/MS).

Thong thuong, hé théng LC-MS phén tich duge sir dung gdm nén tang Waters ZQ"
¢6 ion hoa bang dau phun dién tr theo ché do phat hién ion duong v6i HPLC loai Agilent
1100 ¢6 bd léy mau ty dong. Cot thuong la Waters Xterra MS C18, 3,0 x 50 mm, 5 um
hodc Waters Acquity UPLC®* BEH C18 1,0 x 50 mm, 1,7 pm. Luu luong la 1 mL/min, va
thé tich tiém 1a 10 pL. Phat hién UV l1a trong khoang 210-400 nm. Pha dong gom dung
mdi A (nude + 0,05% TFA) va dung moi B (MeCN +0,05% TFA) véi gradien 100% dung
moi A trong 0,7 min chuyén sang 100% dung moi B trong 3,75 min, dugc duy tri trong 1,1

min, sau d6 dao nguoc vé 100% dung moi A trong 0,2 min.

Tinh ché bing HPLC diéu ché thudng duge thuc hién st dung hé théng c6 dinh
hudng khdi phd hodc hé théng c¢6 dinh hudng phi khoi. Thong thuong, ching duoc thuc
hién trén Waters Chromatography Workstation co cAu hinh hé théng LC-MS gdm: hé théng
Waters ZQ™ single quad MS c¢6 ion héa bang dau phun dién tir, bom gradien Waters 2525
Gradient Pump, bd tiém/thu mau Waters 2767 Injector/Collector, bd do Waters 996 PDA
Detector, cac diéu kién MS gém: 150-750 amu, phun dién ti theo ché do phat hién ion
duong, thu mau duoc khoi dong boi MS, va cot Waters SUNFIRE® C-18 5-micron, 30 mm
(id) x 100 mm. Céc pha ddng gdm hon hop gb6m axetonitril (10-100%) trong nudce chira
0.1% TFA. Luu luong duge duy tri & 50 mL/min, thé tich tiém 1a 1800 L, va khoang phat
hién UV la 210-400 nm. H¢ théng HPLC diéu ché khac duge st dung la Gilson
Workstation gé)m: bo tiém/thu mau Gilson GX-281 Injector/Collector, by do Gilson
UV/VIS-155 Detector, cac bom Gilson 333 va 334 Pumps, va cot Phenomenex Gemini-
NX C-18 S-micron, 50 mm (id) x 250 mm hodc cdt Waters XBridge™ C-18 5-micron
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OBD™, 30 mm (id) x 250 mm. Céc pha dong g6m hon hop gbm axetonitril (0-75%) trong
nude chira Smmol (NH4)HCOs. Luu lugng dugce duy tri & 50 mL/min cho cot Waters
Xbridge™ va 90 mL/min cho ¢dt Phenomenex Gemini. Thé tich tiém nam trong khoang
1000-8000 xL, va khoang phét hién UV 1a 210400 nm. Gradien pha dong duogc téi wu hoa
cho hop chét cu thé. Cac phan tng dugc thuc hién sir dung blrc xa vi séng thuong duogc
thuc hién st dung Emrys Optimizer do Personal Chemistry san xuét, hodc Initiator do
Biotage san xuét. Viée ¢o dung dich dugc thuc hién trén thiét bi quay bay hoi trong diéu
kién ap sut giam. Sic ky nhanh thudng duge thuce hién st dung thiét bi Biotage® Flash
Chromatography (Dyax Corp.), thiét bi ISCO CombiFlash® Rf, hodc ISCO CombiFlash®
Companion XL trén silicagel (32-63 uM, c& 16 60 A) trong céac hop dong goi san co kich
thuée duge chi rd. Phd 'H NMR duge thu bang quang pho ké ¢ 500 MHz trong dung dich
CDCl; trir khi ¢6 quy dinh khéc. Dich chuyén héa hoc duge thong bao dudi dang phan
triéu (ppm). Tetrametylsilan (TMS) dugc sir dung lam chuén ndi trong dung dich CDCls,
va dinh CH3;0H con lai hoiac TMS dugc st dung lam chuan noi trong dung dich CDs;OD.
Céc hiing s6 tuong tac (1) duge thong bao dudi dang hertz (Hz). Sac ky phan tich khong
dbi xtmg duge thuc hién phd bién nhét 14 trén mot trong sd cac cot CHIRALPAK® AS,
CHIRALPAK®AD, CHIRALCEL® OD, CHIRALCEL® IA, hodc CHIRALCEL® OJ
(250x4,6 mm) (Daicel Chemical Industries, Ltd.) co ghi rd phan trim etanol trong hexan
(%Et/Hex) hodc isopropanol trong heptan (%IPA/Hep) lam céc hé dung moi dang dong.
Shc ky didu ché khong déi xtng duoc thuc hién trén mot trong s6 cac cot CHIRALPAK
AS, CHIRALPAK AD, CHIRALCEL® OD, CHIRALCEL®IA, CHIRALCEL® OJ
(20x250 mm) (Daicel Chemical Industries, Ltd.) véi cac hé dung moi ding dong mong
muén duoc xac nhin bang didu kién sic ky phan tich khong d6i xtmg hoic sac ky long siéu
han (SFC).

Can hiéu rang tam khong dbi xung trong hop chét c¢6 thé tdn tai & cau hinh 1ap thé
"S" hodc "R", hodc dudi dang hon hop cua hai cu hinh nay. Bén trong phan tu, moi lién
két duoc vé dudi dang duong thang tir tim khong dbi xtmg bao gom cé hai d6ng phan 1ap

thé (R) va (S) cling nhu hdn hop cua chung.
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VIiDU 1A

4-(4,4-dietyl-2-imino-6-oxotetrahydropyrimidin-1 (2H)-y1)-N-((S)-2,2-dimetylcroman-4-
yl)croman-6-carboxamit

NBoc
HN™ NH
o Pd(dppf)Cl Q /—z\/go
o) EtoN, CO _ NaBH,  HO 4
MeOH, 80 °C, 48 h MeOH, 0 °C 1 h PPhs, DIAD
Br 0" o~  THF 0°C.2h

1-1 1-3A & 1-3B

NBoc O
HN N TMSOK
-
O THF, rt, 2h
O o~
1-5A & 1-5B
NH;
m HN
O
1-7 TFA
= —_—
EDC, HOBt, r.t, 16 h DCM, rt, 2h

Vi du 1A

Budc A: metyl 4-oxocroman-6-carboxylat 1-2

Pd(dppfHCl, (11,28 g, 15,41 mmol) va trietylamin (64,5 mL, 462 mmol) duoc thém
vao dung dich chtra 6-bromocroman-4-on 1-1 (35 g, 154 mmol) trong MeOH (120 mL) &
25 °C. Dung dich dugc khudy & 80 °C trong 48 gid trong mdi truong khi CO (50 psi). Hon
hop phéan tng dugc lam lanh dén nhiét do trong phong, sau d6 duoc co trong didu kién &p
suit giam thu duogc can. Cdn dugce tinh ché bang sic ky nhanh trén silicagel (ISCO®;
Agela® Flash Column Silica-CS(120 g), Dung moi gidl hap theo gradien 10% Etyl
axetat/ete ddu hoa @55 mL/min) thu dugc metyl 4-oxocroman- 6-carboxylat 1-2.

MS (EST) m/z: 248,1(M+41+H")

'H NMR (400 MHz, CD;0D) 8 8,49 (d, /=2,0 Hz, 1 H), 8,12 (dd, J= 8.8, 2,0 Hz, 1 H),
7,08 (d, J= 8,8 Hz, 1 H), 4,60 - 4,65 (m, 2 H), 3,89 (s, 3 H), 2,85 (t, J= 6,4 Hz, 2 H).

Bude B: metyl 4-hydroxycroman-6-carboxylat 1-3A & 1-3B.
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Natri bohydrua (3,03 g, 80 mmol) & 0 °C dugc thém tiung phan vao dung dich chua
metyl 4-oxocroman-6-carboxylat 1-2 (15 g, 72,7 mmol) trong MeOH (100 mL). Sau do
hon hop nay dugce khudy & 0 °C trong 1 gio. Sau d6 hon hop nay dugce dép tit bang cach
thém NH4Cl bdo hoa (50 mL), sau d6 dugc ¢o trong didu kién ap suat giam thu dugc can,
duoc thém nude (100 mL), duoce chiét bang EtOAc (50 mL*2). Cac phan chiét hitu co két
hop dugc rua bang nudc mubi (50 mL), dugc sdy kho trén NazSOa, duoc loc va dugce ¢o
trong diéu kién ap suit giam, ma dugc tinh ché bang sic ky nhanh trén silicagel ISCO®;
Agela® Flash Column Silica-CS (40 g), Dung moi gidi hép theo gradien 0~22% Etyl
axetat/ete ddu hoa @350 mL/min) thu duge metyl 4-hydroxycroman- 6-carboxylat 1-3A &
1-3B.

MS (EST) m/z: 209,0 (M+H").

'H NMR (400MHz, clorofom-d) 8 8,03 (d, /=2.0 Hz, 1H), 7,86 (dd, J=2.0, 8,8 Hz, 1H),
6,85 (d, /=8,8 Hz, 1H), 4,82 (s, 1H), 4,41 - 4.24 (m, 2H), 3,87 (s, 3H), 2,20 - 2,05 (m, 3H)
Budc C: (E)-metyl 4-(2-((tert-butoxycacbonyl)imino)-4,4-dietyl-6-
oxotetrahydropyrimidin-1(ZH)-yl)croman-6-carb0xy1at 1-5A & 1-5B.

DIAD (18,86 mL, 96 mmol) dugc thém béng cach nho giot vao dung dich chtra (2)-
tert-butyl (4,4-diety1-6-oxotetrahydropyrimidin-2(lH)-yliden)carbamat 1-4 (12,94 g, 48.0
mmol), metyl 4-hydroxycroman-6-carboxylat 1-3A & 1-3B (10 g, 48,0 mmol) va
triphenylphosphin (25,2 g, 96 mmol) trong THF (50 mL) & 0 °C trong mdi truong Khi N2.
Hon hop nay dugc khudy ¢ 0 °C trong 2 gid. Phan ing duogc dap tat bang nudc (60 mL) va
duoc chiét bang etyl axetat (50 mL*2). Cac phan chiét hitu co két hop dugce rira bang nudc
mudi (50 mL), dugc sdy kho trén NaxSOa, duge loc va dugce ¢o trong diéu kién ap sut
giam thu duge cin, ma duge tinh ché bang séc ky nhanh trén silicagel (ISCO®; Agela®
Flash Column Silica-CS(40 g), Dung mdi giai hép theo gradien 0~25% Etyl axetat/ete dau
héa @50 mL/min) thu duoc (E)-metyl 4-(2-((tert-butoxycacbonyl)imino)-4,4-dietyl-6—
oxotetrahydropyrimidin-1(2H)-yl)croman—6-carboxy1at 1-5A & 1-5B.

MS (EST) m/z: 460.2 (M+H").

' NMR (500MHz, clorofom-d) 8 7,75 (dd, J = 2.0, 8,5 Hz, 1H), 7,60 (s, 1H), 6,82 (d. /=
8.5 1z, 11), 6,37 (dd, J= 7.0, 10,1 Hz, 1H), 4,43 (m, 1H), 4.22 (m . 1H), 3.85 - 3.78 (m.
3H). 2,84 - 2,70 (m, 1H), 2,62 - 2,44 (m, 2H), 2,11 - 2,03 (m, 1H), 1,79 - 1,59 (m, SH).
1,50 (s, 9H), 1,02 - 0,89 (m, 6H)

Budgce D: Metyl 4-(2-((tert-butoxycacbonyl)imino)-4,4-dietyl-6-oxotetrahydropyrimidin—
1(2H)-yl)croman-6-carboxylat 1-5A
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Metyl 4-(2-((tert—butoxycacbonyi)imino)-4,4-dietyl-6-oxo‘fetr-“hydropyrimidin-
1(2H)-yl)croman-6-carboxylat 1-5A (6,5 g, 14,14 mmol) duoc tinh ché bang SFC trén
(Thiét bi SFC 5, Phuong phap Cot DAICEL CHIRALCEL OD(250mm*50mm,10um),
Pidu kién 0,1% aqNH; MeOH, bét diu B 40%, két thuc B 40%, Luu lugng (mL/min) 200,
Lan tiém 150) thu dugc metyl 4-(2-((tert-butoxycacbonyl)imino)-4,4-dietyl-6-
oxotetrahydropyrimidin-1(2H)-yl)croman-6-carboxylat 1-SA (Rt=6,460min).

MS (EST) m/z: 460,2 (M+H"),

1-5A: 'H NMR (500MHz, clorofom-d) & 10,10 (s, 1H), 7,75 (dd, J=2,0, 8,5 Hz, 1H), 7,61
(s, 1H), 6,83 (d, J=8,5 Hz, 1H), 6,45 - 6,31 (m, 1H), 4,51 - 4,39 (m, 1H), 4,25 - 4,20 (m,
1H). 3,82 (s, 3H), 2,82 - 2,70 (m, 1H), 2,61 - 2,48 (m, 2H), 2,11 - 2,03 (m. 1H), 1,79 - 1.61
(m, 4H), 1,51 (s, 9H), 1,03 - 0,90 (m, 6H)

Budce E: Axit 4-(2-((tert-butoxycaobonyl)imino)-4,4-dietyl-6-oxotetrahydropyrimidin-
1(2H)-yl)croman-6-carboxylic 1-6A

Kali trimetylsilanolat (1,842 g, 14,36 mmol) dugc thém vao dung dich chtra metyl 4-
(2-((tert-butoxycacbonyl)imino)-4,4-diety1-6-oxotetrahydropyrimidin- 1(2H)-yl)croman-
6-carboxylat 1-5A (2,2 g, 4,79 mmol) trong THF (35 mL). Hon hop phéan ung thu dugc
duoc khudy & 22 °C trong 1 gio. Dung dich chua axit 4-(2-((tert-butoxycacbonyl)imino)-
4,4-dietyl-6-oxotetrahydropyrimidin-1(2H)-yl)croman-6—carboxylic 1-6A dugc st dung

truc tiép cho budc tiép theo ma khong cAn tinh ché hodc xtr 1y gi thém.
MS (ESI) m/z: 446,1 (M+H")

Budce F: tert-butyl (1-(6-(((S)-z,2-dimety1croman-4-yl)carbamoyl)croman-4-y1)-4,4-
dietyl-6-oxotetrahydropyrimidin-2(1H)-yliden)carbamat 1-8A

DIEA (3,14 mL, 17,96 mmol) dugc thém vao dung dich chtra axit 4-(2-((tert-
butoxycacbonyl)imino)-4,4-dietyl-6-oxotetrahydropyrimidin—1(2H)-yl)cr0man-6-
carboxylic 1-6A (2,0 g, 4,49 mmol), EDC (1,721 g, 898 mmol), 1H-
benzo[d][1,2,3]triazol-1-01 7 (1,213 g, 8,98 mmol) va (S)-2,2-dimetylcroman-4-amin
(1,591 g, 8,98 mmol) trong THF (35 mL). Hon hop phéan ung thu dugc duogc khuéy G 22
°C trong 5 gi. Hon hop phan tmg duge dép tat bang nude (10 mL), va duge chiét bang
EtOAc (30 mL * 3). Cac 16p hitu co duge ria bang nude mudi (30 mL), duge say kho trén

Na:SOs, duge loc, va duge ¢d trong chan khong thu duoc san phém tho, ma duoc tinh ché
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bing sic ky nhanh trén silicagel (ISCO®; Agela® Flash Column Silica-CS(40 g), Dung
moi giai hip theo gradien 0~26% AcOEt/ete dau hoa @50 mL/min) thu duoc tert-butyl (1-
(6-(((53-2,2-dimetylcroman-4-yl)carbamoyl)croman-4-yl)—4,4-diety1-6-
oxotetrahydropyrimidin-2(1H)-yliden)carbamat 1-8A.

MS (ESI) m/z: 605,4 (M+H")

'H NMR (400MHz, clorofom-d) 8 10,10 (s, 1H), 7.51 (s, 1H), 7,39 (d, J = 8,4 Hz, 1H),
7.5 -7.22 (m, 1H), 7,16 (t, J= 7.6 Hz, 1H), 6,92 - 6,75 (m, 3H), 6,48 - 6,34 (m, 1H), 6,07
(d.J= 8.8 Hz, 1H), 5,53 - 5,39 (m, 1H), 4,44 (d, J=11,2 Hz, 1H), 4.20 (1. /= 11,2 Hz,
1H). 2.83 - 2,67 (m, 1H), 2,58 - 2,46 (m, 2H), 2,27 (m, 1H), 2,07 (m, 1H), 1,84 - 1.56 (m.
7H), 1,50 (s, 9), 1,43 (s. 3H), 1,35 (s, 3H), 0,92 (m, 6H)

Budc G: 4-(4,4-dietyl-2-imino-6-oxotetrahydropyrimidin-1 (2H)-y1)-N-((S)-2,2-

dimetylcroman-4-yl)croman-6-carboxamit Vi du 1A

Dung dich chtra tert-butyl (1-(6-(((S)—Z,Z—dimetylcroman-4-yl)carbamoyl)croman—4-
yl)-4,4-dietyl-6-oxotetrahydropyrimidin-2(lH)-yliden)carbamat 1-8A (2.4 g, 3,97 mmol)
trong DCM (15 mL) va TFA (3 mL) duoc khudy & 20 °C trong 2 gio. Hon hop nay duge
¢6 trong chan khéong thu dugc san pham tho ma dugc tinh ché bang Prep-HPLC (0,1%
TFA) (Thiét bi EG Phuong phap Cot Waters XSELECT C18 150*30mm*5um Diéu kién
nude (0,1%TFA)-ACN Bit diu B 22 Két thic B 55 Thoi gian Gradien (min) 11 100%B
Thoi gian gitt (min) 2 Luu lugng (mL/min) 25 Lan tiém 10) thu duogc 4-(4,4-dietyl-2-
imino-6—oxotetrahydropyrimidin-1(2H)-y1)-N-((S)—2,2-dimetylcroman-4-y1)croman—6-
carboxamit Vi du 1A.

MS (ESI) m/z: 505,3 (M+H")

'H NMR (400MHz, metanol-ds) 3 8,54 (d, J=8,8 Hz, 1H), 7,70 (d. /=80 Hz, 1H), 7.64 (s,
111). 7.18 - 7,08 (m, 2H), 6,90 (d, J=8,4 Hz, 1H), 6.83 (t, /7.2 Hz, 1H), 6,74 (d, /=8,0 Hz,
111). 5.54 - 5,38 (m, 1H), 4,57 - 4,44 (m, 1H), 4.22 (1, /=108 Hz, 1H), 2.93 - 2,67 (m, 3H).
207 -2.17 (m, 1H), 2,12 - 2,10 (m, 1H), 2,10 - 2,00 (m, 1H), 1,83 - 1,63 (m, 4H), 1.44 (s,
3H), 1,34 (s, 3H), 0,98 - 0,93 (m, 6H)
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VIiDU 2A

4-(4 4-dietyl-2-imino-6-oxotetrahydropyrimidin-1 (2H)-y1)-N-((3S,4R)-3-hydroxy-2,2-
dimetylcroman-4-yl)croman-6-carboxamit

NBoc
HN™ "NH
O @)
O
0] Noyori's, HCOOH, Et3N HO 2-3
DMF, 25 °C PPhs, DIAD
o o o o THF, 0°C,2h
2-1 2-2A

TMSOK

-

THF, rt, 2.5

EDC, HOBt, DIEA,
THF, rt, 16 h

HCl-dioxan
-

Vi du 2A

Budc A: (S)-metyl 4-hydroxycroman-6-carboxylat 2-2A

Dung dich chira axit formic (30 g. 652 mmol) va trietylamin (120 g, 1186 mmol)
trong DMF (320 mL) dugc khudy trong 15 min, sau d6 metyl 4-oxocroman-6-carboxylat
2-1 (40 g, 194 mmol) va (S,S)-N—(p-toluensulfonyl)-1,2-diphenyletandiamin(clo)([-
xymen)ruteni(Il) (1,234 g, 1,940 mmol) dugc thém vao, va hon hop nay duge khudy trong
10 gio ¢ 25 °C. Hodn hop nay dugce pha lodng bang nude (300 mL), va dugc chiét bang
EtOAc (250 mL*3). Céc 16p hiru co duge rira bang nude mudi (300 mL), dugc say kho
trén Na,SOs khan, duoc loc va dugce ¢o. Can dugc tinh ché bang sdc ky nhanh trén silicagel
(ISCO®; Agela® Flash Column Silica-CS (150 g), Dung moi giai hép theo gradien 0~30%
Etyl axetat/ete dau hoa @65 mL/min) thu dugc (S)-metyl 4-hydroxycroman-6-carboxylat
2-2A.
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MS (ESI) m/z: 209,0 (M+H")

' NMR (500 MHz, clorofom-d) 8 8.02 (s, 1H), 7.84 (d, J=8,50 Hz, 1H), 6,83 (d, /=8.0
Hz, 1), 4.81 (q, J=4,0 Hz, 1H), 4,26-4,39 (m, 2H), 3,85 (s, 3H), 2,59 (d, J=4,0 Hz, 1H),
2.02-2,15 (m, 2H).

Budc B: metyl 4-(2-((tert-butoxycacbonyl)imino)-4,4-dietyl-6—oxotetrahydropyrimidin-
1(2H)-yl)croman-6-carboxylat 2-4 A

(E)-diisopropyl diazen-1,2-dicarboxylat (34,0 mL, 173 mmol) dugc thém bang cach
nho giot vao dung dich chua (Z)-tert-butyl (4 4-dietyl-6-oxotetrahydropyrimidin-2(14)-
yliden)carbamat 2-3 (40 g, 149 mmol), metyl 4-hydroxycroman-6-carboxylat 2-2A (30 g,
144 mmol) va triphenylphosphin (48 g, 183 mmol) trong THF (500 mL) ¢ 0 °C trong moi
truong khi N2. Sau do hon hop nay dugc khuay & 25 °C trong 3 gio. Hon hop nay dugc co
trong chan khong, sau d6 dugc tinh ché bang sic ky nhanh trén silicagel (ISCO®; Agela®
Flash Column Silica-CS(150 g), Dung moi giai hép theo gradien 0~5% AcOEY/DCM @65
ml/min) thu duogc metyl 4-(2-((tert-butoxycacbonyl)imino)-4,4-dietyl-6-
oxotetrahydropyrimidin-1 (2H)-yl)croman-6-carboxylat 2-4A.

MS (ESI) m/z: 460,2 (M+H").

'H NMR (400 MHz, clorofom-d) & 10,48-10,83 (m, 1H), 7,78 (d, J=8,8 Hz, 1H), 7,60 (s.
111). 6.85 (d, J=8.8 Hz, 1H), 5,93-6,04 (m, 1H), 4,43 (d, J=11.2 Hz, 1H), 4,18 (¢, J=11.2
Hz. 1H). 3.82 (s, 3H), 2.72-2.77 (m, 1H). 2,51-2.56 (m, 2H), 2,04-2,08 (m, 1H), 1,60-1.70
(m, 4H), 1,49 (s, 9H), 0,90-0,99 (m, 6H).

Bude C: Axit (R)-4-(2-((tert-butoxycacbonyl)imino)-4,4-diety1-6-
oxotetrahydropyrimidin-1(2H)-yl) croman-6-carboxylic 2-SA

Kali trimetylsilanolat (7,54 g, 58,8 mmol) dugc thém vao dung dich chua (R)-metyl
4-(2-((tert-butoxycacbonyl)imino)-4.4- dietyl-6-oxotetrahydropyrimidin- 1(2H)-
yl)croman-6-carboxylat 2-4A (9.0 g, 1 19,59 mmol) trong THF (300 mL). Hon hop phan Gng
thu duogc duogc khudy ¢ 22 °C trong 2,5 gio. Dung dich chta axit (R)-4-(2-((tert-
butoxycacbonyl)imino)-4,4-dietyl-6- oxotetrahydropyrlmldm 1(2H)- yl)croman 6-
carboxylic 2-5A dugc sir dung truc tiép cho budce tiép theo ma khong cAn tinh ché hodc xtr
ly gi thém.

MS (ESI) m/z: 446,0 (M+H")

Budce D: tert-butyl (4,4-dietyl-1-((R)-6-(((3S,4R)-3-hydroxy-2,2-dimetylcr0man-4-

yl)carbamoyl)croman-4-yl)-6-oxotetrahydropyrimidin-Z(lH)-yliden)carbamat 2-TA
DIEA (13,69 mL, 78 mmol) dugc thém vao dung dich chua axit (R)-4-(2-((tert-

butoxycacbonyl)imino)-4,4-dietyl-6- oxotetrahydropyrimidin-1(2H)-yl)croman-6-

carboxylic 2-5A (8,73 g 19,60 mmol), EDC (9,39 g 49,0 mmol), 1H-

benzo[d][1,2.3]triazol-1-01 (5,30 g, 39,2 mmol) va (35,4R)-4-amino-2,2-dimetylcroman- -3-
ol 2-6 (4,54 g, 23,51 mmol) trong THF (300 mL). Hon hop phén Gng thu dugc dugc khudy
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& 22 °C trong 16 gio. Hon hop phan ung dugc dap tat bang nudc (250 mL), va duge chiét
bang EtOAc (80 mL x 3). Cac 16p hitu co duge rira bang nudce mudi (100 mL), duge sdy
kho trén Na»SOs, dugc loc, va duge ¢d trong chan khong thu dugc san pham tho duéi dang
dau khong mau, ma duoc tinh ché bang sic ky nhanh trén silicagel (ISCO®; Agela® Flash
Column Silica-CS(150 g), Dung moi giai hép theo gradien 0~30% Etyl axetat/cte dau hoa
@65 mL/min) thu duoc tert- butyl  (4,4-dietyl-1-((R)-6-(((3S.,4R)-3-hydroxy-2,2-
dimetylcroman-4—yl)carbamoyl)croman-4-yl)-6-oxotetrahydropyrimidin-Z( 1H)-
yliden)carbamat 2-7A.

MS (ESI) m/z: 621,3 (M+H?)

'H NMR (500 MHz, clorofom-d) & 10,12 (br, 1H), 7,55 (s, 1H), 7,36-7,43 (m, 1H), 7,25-
727 (m, 1H), 7,18-7,23 (m, 1H), 6,94 (dt, J=1,0, 7.5 Hz, 1H), 6,80-6,87 (m, 2H), 6,34-
6,43 (m, 2H), 5,11-5,12 (m, 1H), 4,84 (s, 1H), 4,39-4,49 (m, 1H), 4,23 (dt, J/=2,0, 11,5 Hz,
1H), 3,73 (d, J=8,0 Hz, 1H), 2,68-2,83 (m, 1H), 2,45-2,56 (m, 2H), 2,05-2,09 (m, 1H),
1.60-1,74 (m, 4H), 1,49-1,50 (m, 12H), 1,28 (s, 3H), 0,90-0,98 (m, 6H).

Budce E: 4-(4,4-dietyl-2-imino-6-oxotetrahydropyrimidin-1 (2H)-y1)-N-((3S,4R)-3-
hydroxy-2,2-dimetylcroman-4-yl)croman-6-carboxamit Vidu 2A

Dung dich chira tert-butyl (4,4-dietyl-1-(6-(((35.,4R)- -3-hydroxy-2,2-dimetylcroman-
4-yl)carbamoyl)croman-4-yl)-6- oxotetrahydropyrimidin-2(1H)-yliden)carbamat 2-7A (14
g, 22,55 mmol) trong HCl-dioxan (4M) (200 mL) dugc khudy ¢ 25 °C trong 10 gio. Hon
hop nay dugc cd trong chén khong. Chét thé thu duoc dugc tinh ché bang Prep-HPLC
(Thiét bi ACSSH-PrepL-K2 Phuong phap Cot YMC-Triart Prep C18 250*50mm*10um
Didu kién nude (0,1%TFA)-ACN Bit dau B 20 Két thuc B 50 Thoi gian Gradien (min) 25
100%B Thoi gian gitt (min) 3 Luu luong (mL/min) 120) thu dugc 4-(4,4-dietyl-2-imino-
6-oxotetrahydropyrimidin-1(2H)-y1)-N-((35,4R)-3 -hydroxy-2,2-dimetylcroman-4-
yl)croman-6-carboxamit Vi du 2A.

MS (ESI) m/z 521,3 (M+H")

' NMR (400 MHz, metanol-ds) 3 8,56 (d, J=8,8 Hz, 1H), 7,72 (d. J=8,4 Hz, 1H), 7,66 (s,
1H1). 7.06-7.14 (m, 2H), 6,89 (d, J=8.4 Hz, 1H), 6,80-6,85 (m, 1H), 6,74 (d. /=8,0 Hz, 1H),
5.30-5.88 (m, 1H), 5.22 (t, J=8.8 Hz, 1H), 4,49 (td, J=3.6, 11,6 Hz, 1H), 4.21 (t, /=10.8
Hz. 1H), 3,75 (d, J=9,6 Hz, 1H), 2,65-2,87 (m, 3H), 2,16-2,24 (m, 1), 1,62-1.81 (m, 4H),
1.46 (s, 3H), 1,24 (s, 3H), 0,91-0,98 (m, 6H).

Céc hop chét trong Bang 1-4 dugc didu ché theo cach tuong ty nhu dugc mo ta
trong So dd 1 va cac thir nghiém dugc mo ta trong ban mo ta nay. Cac chit dong phan duge
tach ra bang HPLC didu ché va/hodc SFC didu ché khong d6i xtng.
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Bang 1
Vidu Céu tric LC/MS Tén
(M+1)*
3A NH 20 4775 (R)-N-((S)-croman-4-yl)-4-

(4,4-dietyl-2-imino-6-
oxotetrahydropyrimidin-1(2H)-
yl)croman-6-carboxamit

4A 4492 (R)-4-(4,4-dietyl-2-imino-6-
oxotetrahydropyrimidin-1(2H)-
yD-N-((5)-1-
phenyletyl)croman-6-

carboxamit

SA 4773 (R)-4-(4,4-dietyl-2-imino-6-
oxotetrahydropyrimidin-1(2H)-
y1)-N-((1R,2R)-2-hydroxy-2,3-
dihydro-1H-inden-1-

yl)croman-6-carboxamit

545,2 (R)-4-(4,4-dietyl-2-imino-6-
oxotetrahydropyrimidin-1(2H)-
y1)-N-((2R,4S)-2-
(triflometyl)croman-4-

6A

yl)croman-6-carboxamit

99



48561

100/246

6B

5452

(R)-4-(4,4-dietyl-2-imino-6-
oxotetrahydropyrimidin-1(2H)-
y1)-N-((25.,4R)-2-
(triflometyl)croman-4-
yl)croman-6-carboxamit

TA

523.2

(R)-4-(4,4-dietyl-2-imino-6-
oxotetrahydropyrimidin-1(2H)-
y1)-N-((S)-6-flo-2,2-
dimetylcroman-4-yl)croman-6-
carboxamit

7B

523,2

(R)-4-(4,4-dietyl-2-imino-6-
oxotetrahydropyrimidin-1(2H)-
y1)-N-((R)-6-flo-2,2-
dimetylcroman-4-yl)croman-6-
carboxamit

8A

493,3

(4R)-4-(4,4-dietyl-2-imino-6-
oxotetrahydropyrimidin-1(2H)-
y1)-N-(3-hydroxycroman-4-
yl)croman-6-carboxamit

8B

4933

(4R)-4-(4,4-dietyl-2-imino-6-
oxotetrahydropyrimidin-1(2H)-
y1)-N-(3-hydroxycroman-4-
yl)croman-6-carboxamit
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8C 493,1 (4R)-4-(4,4-dietyl-2-imino-6-
oxotetrahydropyrimidin-1(2H)-
y1)-N-(3-hydroxycroman-4-

yl)croman-6-carboxamit

8D 4933 (4R)-4-(4,4-dietyl-2-imino-6-
oxotetrahydropyrimidin-1(2H)-
y1)-N-(3-hydroxycroman-4-

yl)croman-6-carboxamit

9A 505,3 (4R)-4-(4,4-dietyl-2-imino-6-
oxotetrahydropyrimidin-1(2H)-
y1)-2-etyl-N-((1R,2R)-2-
hydroxy-2,3-dihydro-1H-
inden-1-yl)croman-6-
carboxamit

9B 505.3 (4R)-4-(4,4-dietyl-2-imino-6-
oxotetrahydropyrimidin-1(2H)-
y1)-2-etyl-N-((1R,2R)-2-
hydroxy-2,3-dihydro-1H-
inden-1-yl)croman-6-

carboxamit

10A 505,3 (R)-N-((S)-2,2-dimetylcroman-
4-y1)-4-((S)-2-imino-4-
isopropyl-4-metyl-6-
oxotetrahydropyrimidin-1(2H)-

yl)croman-6-carboxamit

]

101



48561

102/246

11A 5214 (4R)-N-(3-hydroxy-2,2-
dimetylcroman-4-yl)-4-((5)-2-
imino-4-isopropyl-4-metyl-6-
oxotetrahydropyrimidin-1(2H)-

yl)croman-6-carboxamit

11B 521,3 (4R)-N-(3-hydroxy-2,2-
dimetylcroman-4-yl)-4-((S)-2-
imino-4-isopropyl-4-metyl-6-
oxotetrahydropyrimidin-1(2H)-

yl)croman-6-carboxamit

12A 4773 (R)-N-((S)-2,2-dimetylcroman-
4-yl)-4-(2-imino-4,4-dimetyl-6-
oxotetrahydropyrimidin-1(2H)-

yl)croman-6-carboxamit

13A /E 5493 | (4R)-4-(4.4-dietyl-2-imino-6-

0 oxotetrahydropyrimidin-1(2H)-
yl)-2-etyl-N-(3-hydroxy-2,2-
dimetylcroman-4-yl)croman-6-
carboxamit

13B /E 5493 | (4R)-4-(4,4-dietyl-2-imino-6-

oxotetrahydropyrimidin-1(2H)-
yl)-2-etyl-N-(3-hydroxy-2.2-
dimetylcroman-4-yl)croman-6-
carboxamit
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14A 583,1, (R)-N-((S)-6-bromo-2,2-

585,2 dimetylcroman-4-yl)-4-(4,4-
dietyl-2-imino-6-
oxotetrahydropyrimidin-1(2H)-

yl)croman-6-carboxamit

15A 599,2.601,3 | (R)-N-((3S,4R)-6-bromo-3-
hydroxy-2,2-dimetylcroman-4-
yl)-4-(4,4-dietyl-2-imino-6-
oxotetrahydropyrimidin-1(2H)-

yl)croman-6-carboxamit

16A ‘ 5493 | (4R)-4-(4.4-dietyl-2-imino-6-

oxotetrahydropyrimidin-1(2H)-
y1)-N-((S)-2,2-dimetylcroman-
4-yl)-2-(metoxymetyl)croman-
6-carboxamit

16B ‘ 549,3 (4R)-4-(4,4-dietyl-2-imino-6-
oxotetrahydropyrimidin-1(2H)-
y1)-N-((S)-2,2-dimetylcroman-
4-y1)-2-(metoxymetyl)croman-
6-carboxamit
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17A 5213 (4R)-4-(4,4-dietyl-2-imino-6-
oxotetrahydropyrimidin-1(2H)-
y1)-N-((1R,2R)-2-hydroxy-2,3-
dihydro-1H-inden-1-yl)-2-
(metoxymetyl)croman-6-
carboxamit

18A Cl) 565,3 (4R)-4-(4 4-dietyl-2-imino-6-
oxotetrahydropyrimidin-1(2H)-
y1)-N-((3S,4R)-3-hydroxy-2,2-
dimetylcroman-4-yl)-2-
(metoxymetyl)croman-6-
carboxamit

19A 555.2, (R)-N-((3S,4R)-6-clo-3-

557,3 hydroxy-2,2-dimetylcroman-4-
yl)-4-(4,4-dietyl-2-imino-6-
oxotetrahydropyrimidin-1(2H)-

yl)croman-6-carboxamit

20A 546,3 (R)-N-((3S,4R)-6-xyano-3-
hydroxy-2,2-dimetylcroman-4-
yl)-4-(4,4-dietyl-2-imino-6-
oxotetrahydropyrimidin-1(2H)-

yl)croman-6-carboxamit
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21A 530,3 (R)-N-((S)-6-xyano-2,2-
dimetylcroman-4-yl)-4-(4,4-
dietyl-2-imino-6-
oxotetrahydropyrimidin-1(2H)-

yl)croman-6-carboxamit

22A 0 5474 (R)-4-(4,4-dietyl-2-imino-6-

NH Szo oxotetrahydropyrimidin-1(2H)-
y1)-N-((S)-2,2-dimetylcroman-
4-yl)spiro[croman-2,3'-oxetan]-
6-carboxamit

23A O 5192 | (R)-4-(4,4-dietyl-2-imino-6-

;20 oxotetrahydropyrimidin-1(2H)-
yD)-N-((1R,2R)-2-hydroxy-2,3-
dihydro-1H-inden-1-
yl)spiro[croman-2,3'-oxetan|-6-
carboxamit

24A O 5633 (R)-4-(4,4-dietyl-2-imino-6-

;20 oxotetrahydropyrimidin-1(2H)-
y1)-N-((3S.,4R)-3-hydroxy-2,2-
dimetylcroman-4-
yl)spiro[croman-2,3'-oxetan]-6-
carboxamit
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48561 106/246

25A 539.3 (R)-4-(4,4-dietyl-2-imino-6-
oxotetrahydropyrimidin-1(2H)-
y1)-N-((3S.,4R)-6-fl0-3-
hydroxy-2,2-dimetylcroman-4-

yl)croman-6-carboxamit

25B 539.3 (R)-4-(4,4-dietyl-2-imino-6-
oxotetrahydropyrimidin-1(2H)-
y1)-N-((3R,485)-6-flo-3-
hydroxy-2,2-dimetylcroman-4-

yl)croman-6-carboxamit

26A 539.3, (R)-8-clo-4-(4,4-dietyl-2-

541,3 Imino-6-
oxotetrahydropyrimidin-1(2H)-
y1)-N-((S)-2,2-dimetylcroman-

4-yl)croman-6-carboxamit

26B 539.2, (R)-8-clo-4-(4,4-dietyl-2-

541,3 imino-6-
oxotetrahydropyrimidin-1(2H)-
y1)-N-((R)-2,2-dimetylcroman-

4-yl)croman-6-carboxamit

27A 530,3 (R)-8-xyano-4-(4,4-dietyl-2-
imino-6-
oxotetrahydropyrimidin-1(2H)-
y1)-N-((S)-2,2-dimetylcroman-

4-yl)croman-6-carboxamit
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48561 107/246

28A 546,3 (R)-8-xyano-4-(4,4-dietyl-2-
imino-6-
oxotetrahydropyrimidin-1(2H)-
y1)-N-((3S,4R)-3-hydroxy-2,2-
dimetylcroman-4-yl)croman-6-

carboxamit

29A 555,3,557.3 | (R)-8-clo-4-(4.,4-dietyl-2-
imino-6-
oxotetrahydropyrimidin-1(2H)-
y1)-N-((3S,4R)-3-hydroxy-2,2-
dimetylcroman-4-yl)croman-6-
carboxamit

29B 555.3, (R)-8-clo-4-(4,4-dietyl-2-
5573 imino-6-
oxotetrahydropyrimidin-1(2H)-
y1)-N-((3R,4S)-3-hydroxy-2,2-
dimetylcroman-4-yl)croman-6-
carboxamit

30A 5223 (R)-4-(4,4-dietyl-2-imino-6-
oxotetrahydropyrimidin-1(2H)-
y1)-N-((3S,4R)-3-hydroxy-2,2-
dimetylcroman-4-yl)-3,4-
dihydro-2H-pyrano|3,2-

b]pyridin-6-carboxamit

31A 506,3 (R)-4-(4,4-dietyl-2-imino-6-
oxotetrahydropyrimidin-1(2H)-
y1)-N-((R)-2,2-dimetylcroman-
4-yl)-3,4-dihydro-2H-
pyrano[3,2-b]pyridin-6-

carboxamit
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31B

506,3

(R)-4-(4,4-dietyl-2-imino-6-
oxotetrahydropyrimidin-1(2H)-
y1)-N-((S)-2,2-dimetylcroman-
4-y1)-3,4-dihydro-2H-
pyrano[3,2-b]pyridin-6-
carboxamit

32A

561,3

(4R)-4-(4,4-dietyl-2-imino-6-
oxotetrahydropyrimidin-1(2H)-
y1)-N-((4R)-3-hydroxy-2-
(triflometyl)croman-4-
yl)croman-6-carboxamit

32B

561,3

(4R)-4-(4,4-dietyl-2-imino-6-
oxotetrahydropyrimidin-1(2H)-
y1)-N-((4R)-3-hydroxy-2-
(triflometyl)croman-4-
yl)croman-6-carboxamit

33A

505.3

(R)-N-((S)-croman-4-yl)-4-
(4,4-dietyl-2-imino-6-
oxotetrahydropyrimidin-1(2H)-
y1)-2,2-dimetylcroman-6-
carboxamit

34A

549.3

(R)-4-(4,4-dietyl-2-imino-6-
oxotetrahydropyrimidin-1(2H)-
y1)-N-((3S,4R)-3-hydroxy-2,2-
dimetylcroman-4-yl)-2,2-

dimetylcroman-6-carboxamit

_
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35A 505.3 (R)-4-(4,4-dietyl-2-imino-6-
oxotetrahydropyrimidin-1(2H)-
y1)-N-((1R,2R)-2-hydroxy-2,3-
dihydro-1H-inden-1-yl)-2,2-

dimetylcroman-6-carboxamit

36A >< 5213 (R)-4-(4,4-dietyl-2-imino-6-

Q oxotetrahydropyrimidin-1(2H)-
y1)-N-((3R,4R)-3-
hydroxycroman-4-yl)-2,2-
dimetylcroman-6-carboxamit

36B X 521.6 | (R)-4-(4,4-dietyl-2-imino-6-
N Q oxotetrahydropyrimidin-1(2H)-
y1)-N-((3S,4R)-3-
hydroxycroman-4-yl)-2,2-
dimetylcroman-6-carboxamit

37A pY% 5212 | (R)-N=((S)-croman-4-yl)-4-

Q ((S)-2-imino-4-isopropyl-4-
metyl-6-
oxotetrahydropyrimidin-1(2H)-
yl)-2,2-dimetylcroman-6-
carboxamit
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38A 549,3 (R)-N-((3S,4R)-3-hydroxy-2,2-
dimetylcroman-4-yl)-4-((S)-2-
imino-4-isopropyl-4-metyl-6-
oxotetrahydropyrimidin-1(2H)-
y1)-2,2-dimetylcroman-6-
carboxamit

39A X 5053 | (R)-N=((1R,2R)-2-hydroxy-2.3-

Q dihydro-1H-inden-1-yl)-4-((S)-
2-imino-4-isopropyl-4-metyl-6-
oxotetrahydropyrimidin-1(2H)-
yl)-2,2-dimetylcroman-6-
carboxamit

40A >< 5213 (R)-N-((3S,4R)-3-

? hydroxycroman-4-yl)-4-((S)-2-
imino-4-isopropyl-4-metyl-6-
oxotetrahydropyrimidin-1(2H)-
yl)-2,2-dimetylcroman-6-
carboxamit

41A X 5673 | (R)-N=((35.4R)-6-flo-3-

Q hydroxy-2,2-dimetylcroman-4-
y1)-4-((S)-2-imino-4-isopropyl-
4-metyl-6-
oxotetrahydropyrimidin-1(2H)-
yl)-2,2-dimetylcroman-6-
carboxamit
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42A 5193 (4R)-4-(4.,4-dietyl-2-imino-6-
oxotetrahydropyrimidin-1(2H)-
y1)-N-((1R)-2-hydroxy-2-
metyl-2,3-dihydro-1H-inden-1-
yl)-2,2-dimetylcroman-6-

carboxamit

42B X 5192 | (4R)-4-(4.4-dietyl-2-imino-6-
H Q oxotetrahydropyrimidin-1(2H)-
y1)-N-((1R)-2-hydroxy-2-
metyl-2,3-dihydro-1H-inden-1-
y1)-2,2-dimetylcroman-6-
carboxamit

43A >< 5192 | (4R)-N=((1R)-2-hydroxy-2-

Q metyl-2,3-dihydro-1H-inden-1-
y1)-4-((S)-2-imino-4-isopropyl-
4-metyl-6-
oxotetrahydropyrimidin-1(2H)-
yl)-2,2-dimetylcroman-6-
carboxamit

43B >< 519,2 (4R)-N-((1R)-2-hydroxy-2-

W Q metyl-2,3-dihydro-1H-inden-1-
y1)-4-((S)-2-imino-4-isopropyl-
4-metyl-6-
oxotetrahydropyrimidin-1(2H)-
yl)-2,2-dimetylcroman-6-
carboxamit

|
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44A 491,2 (4R)-4-(4,4-dietyl-2-imino-6-
oxotetrahydropyrimidin-1(2H)-
y1)-N-((1R)-2-hydroxy-2-
metyl-2,3-dihydro-1H-inden-1-

yl)croman-6-carboxamit

44B 491,2 (4R)-4-(4,4-dietyl-2-imino-6-
oxotetrahydropyrimidin-1(2H)-
y1)-N-((1R)-2-hydroxy-2-
metyl-2,3-dihydro-1H-inden-1-

yl)croman-6-carboxamit

45A p% 5212 | (R)-N-((3S,4R)-3-

? hydroxycroman-4-yl)-4-((S)-2-
imino-4-isopropyl-4-metyl-6-
oxotetrahydropyrimidin-1(2H)-
yl1)-2,2-dimetylcroman-6-
carboxamit

46A X 5673 | (R)-4-(4,4-dietyl-2-imino-6-

Q oxotetrahydropyrimidin-1(2H)-
y1)-N-((3S.,4R)-6-flo-3-
hydroxy-2,2-dimetylcroman-4-
y1)-2,2-dimetylcroman-6-
carboxamit

47A X 5213 | (R)-N=((3S,4R)-3-hydroxy-2.2-
? dimetylcroman-4-yl)-4-(2-
imino-4,4-dimetyl-6-
oxotetrahydropyrimidin-1(2H)-
y1)-2,2-dimetylcroman-6-

carboxamit
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48561 113/246

48A 4773 (R)-N-((1R,2R)-2-hydroxy-2,3-
dihydro-1H-inden-1-yl)-4-(2-
imino-4,4-dimetyl-6-
oxotetrahydropyrimidin-1(2H)-
yl)-2,2-dimetylcroman-6-

carboxamit

49A ><O 4933 | (R)-N-((3S.4R)-3-

: hydroxycroman-4-yl)-4-(2-
imino-4,4-dimetyl-6-
oxotetrahydropyrimidin-1(2H)-
y1)-2,2-dimetylcroman-6-
carboxamit

S0A N 549.3 (R)-2,2-dietyl-N-((35,4R)-3-

¢ hydroxy-2,2-dimetylcroman-4-
y1)-4-(2-imino-4,4-dimetyl-6-
oxotetrahydropyrimidin-1(2H)-
yl)croman-6-carboxamit

51A \ 505,3 (R)-2,2-dietyl-N-((1R,2R)-2-
=9 hydroxy-2,3-dihydro-1H-
inden-1-yl1)-4-(2-imino-4,4-
dimetyl-6-
oxotetrahydropyrimidin-1(2H)-
yl)croman-6-carboxamit

113
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S52A 5213 (R)-2,2-dietyl-N-((35,4R)-3-
hydroxycroman-4-yl)-4-(2-
imino-4,4-dimetyl-6-
oxotetrahydropyrimidin-1(2H)-

yl)croman-6-carboxamit

S3A >< 5674 | (R)-4-(4,4-dietyl-2-imino-6-
N ? oxotetrahydropyrimidin-1(2H)-
y1)-N-((3S,4R)-6-flo-3-
hydroxy-2,2-dimetylcroman-4-
yl)-2,2-dimetylcroman-6-
carboxamit

54A >< 491,3 (4R)-N-((1R)-2-hydroxy-2-

Q metyl-2,3-dihydro-1H-inden-1-
yl)-4-(2-imino-4,4-dimetyl-6-
oxotetrahydropyrimidin-1(2H)-
y1)-2,2-dimetylcroman-6-
carboxamit

S4B >< 4916 | (4R)-N-((1R)-2-hydroxy-2-

N Q metyl-2,3-dihydro-1H-inden-1-
y1)-4-(2-imino-4,4-dimetyl-6-
oxotetrahydropyrimidin-1(2H)-
y1)-2,2-dimetylcroman-6-
carboxamit
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48561 115/246

55A 519,3 (4R)-2,2-dietyl-N-((1R)-2-
hydroxy-2-metyl-2,3-dihydro-
1H-inden-1-yl)-4-(2-imino-4,4-
dimetyl-6-
oxotetrahydropyrimidin-1(2H)-

yl)croman-6-carboxamit

55B \ 5194 (4R)-2,2-dietyl-N-((1R)-2-

N Q hydroxy-2-metyl-2,3-dihydro-
1H-inden-1-yl)-4-(2-imino-4.4-
dimetyl-6-
oxotetrahydropyrimidin-1(2H)-
yl)croman-6-carboxamit

S6A >< 4932 | (R)-N-((3S.4R)-3-

N ? hydroxycroman-4-yl)-4-(2-
imino-4,4-dimetyl-6-
oxotetrahydropyrimidin-1(2H)-
yl)-2,2-dimetylcroman-6-
carboxamit

STA N 5213 (R)-2,2-dietyl-N-((3S,4R)-3-
A ? hydroxycroman-4-yl)-4-(2-
imino-4,4-dimetyl-6-
oxotetrahydropyrimidin-1(2H)-
yl)croman-6-carboxamit
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48561 116/246

S58A 539.3 (R)-N-((3R.,4S)-6-1lo-3-
hydroxy-2,2-dimetylcroman-4-
yl)-4-(2-imino-4,4-dimetyl-6-
oxotetrahydropyrimidin-1(2H)-
yl)-2,2-dimetylcroman-6-
carboxamit

58B 539,3 (R)-N-((3S,4R)-6-flo-3-
hydroxy-2,2-dimetylcroman-4-
y1)-4-(2-imino-4,4-dimetyl-6-
oxotetrahydropyrimidin-1(2H)-
yl1)-2,2-dimetylcroman-6-
carboxamit

59A 5673 (R)-2,2-dietyl-N-((3R,45)-6-
flo-3-hydroxy-2,2-
dimetylcroman-4-yl)-4-(2-
imino-4,4-dimetyl-6-
oxotetrahydropyrimidin-1(2H)-

yl)croman-6-carboxamit

59B 5673 (R)-2,2-dietyl-N-((35,4R)-6-
flo-3-hydroxy-2,2-
dimetylcroman-4-yl)-4-(2-
imino-4,4-dimetyl-6-
oxotetrahydropyrimidin-1(2H)-
yl)croman-6-carboxamit

60A 507,2 (4R)-4-(4,4-dietyl-2-imino-6-
oxotetrahydropyrimidin-1(2H)-
y1)-N-((4S)-3-hydroxy-3-
metylcroman-4-yl)croman-6-

carboxamit
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48561 117/246

60B 507.3 (4R)-4-(4,4-dietyl-2-imino-6-
oxotetrahydropyrimidin-1(2H)-
y1)-N-((4S)-3-hydroxy-3-
metylcroman-4-yl)croman-6-

carboxamit

61A 4493 (R)-N-((1R,2R)-2-hydroxy-2,3-
dihydro-1H-inden-1-yl)-4-(2-
imino-4,4-dimetyl-6-
oxotetrahydropyrimidin-1(2H)-

yl)croman-6-carboxamit

62A 4933 (R)-N-((3S,4R)-3-hydroxy-2,2-
dimetylcroman-4-yl)-4-(2-
imino-4,4-dimetyl-6-
oxotetrahydropyrimidin-1(2H)-

yl)croman-6-carboxamit

63A 491,3 (4R)-4-(4,4-dietyl-2-imino-6-
oxotetrahydropyrimidin-1(2H)-
yl)-N-(2-oxocroman-4-

yl)croman-6-carboxamit

64A 5213 (4R)-4-(4,4-dietyl-2-imino-6-
oxotetrahydropyrimidin-1(2H)-
y1)-N-(2-(metoxymetyl)-2-
metyl-2,3-dihydrobenzofuran-

3-yl)croman-6-carboxamit

|
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48561

118/246

64B 521,3 (4R)-4-(4,4-dietyl-2-imino-6-
oxotetrahydropyrimidin-1(2H)-
y1)-N-(2-(metoxymetyl)-2-
metyl-2,3-dihydrobenzofuran-

3-yl)croman-6-carboxamit

64C 5213 (4R)-4-(4,4-dietyl-2-imino-6-
oxotetrahydropyrimidin-1(2H)-
y1)-N-(2-(metoxymetyl)-2-
metyl-2,3-dihydrobenzofuran-

3-yl)croman-6-carboxamit

64D 521,3 (4R)-4-(4,4-dietyl-2-imino-6-
oxotetrahydropyrimidin-1(2H)-
y1)-N-(2-(metoxymetyl)-2-
metyl-2,3-dihydrobenzofuran-

3-yl)croman-6-carboxamit

65A 549.3 etyl 3-((R)-4-(4,4-dietyl-2-
imino-6-
oxotetrahydropyrimidin-1(2H)-
yl)croman-6-carboxamido)-2-
metyl-2,3-dihydrobenzofuran-

2-carboxylat

65B 549.,3 etyl 3-((R)-4-(4,4-dietyl-2-
imino-6-

oxotetrahydropyrimidin-1(2H)-

yl)eroman-6-carboxamido)-2-
metyl-2,3-dihydrobenzofuran-
* 2-carboxylat
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48561

119/246

65C 5493 etyl 3-((R)-4-(4.,4-dietyl-2-
imino-6-

oxotetrahydropyrimidin-1(2H)-

yl)croman-6-carboxamido)-2-
metyl-2,3-dihydrobenzofuran-
2-carboxylat

66A 4473 (R)-6,6-dietyl-2-imino-3-(6-
(isoindolin-2-
cacbonyl)croman-4-
yltetrahydropyrimidin-4(1H)-

on

67A 5513 (3R,4S)-4-(4,4-dietyl-2-imino-
6-oxotetrahydropyrimidin-
1(2H)-y1)-N-((3S,4R)-3-
hydroxy-2,2-dimetylcroman-4-
yl)-3-metoxycroman-6-
carboxamit

67B i 5513 | (3R.4S)-4-(4,4-dietyl-2-imino-
6-oxotetrahydropyrimidin-
1(2H)-y1)-N-((3S,4R)-3-
hydroxy-2,2-dimetylcroman-4-
yl)-3-metoxycroman-6-
carboxamit

68A 5 5353 | (3R.4S)-4-(4 4-dietyl-2-imino-
6-oxotetrahydropyrimidin-
1(2H)-y1)-N-((5)-2,2-
dimetylcroman-4-yl)-3-
metoxycroman-6-carboxamit
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48561 120/246

69A 507,3 (3R,4S)-4-(4,4-dietyl-2-imino-
6-oxotetrahydropyrimidin-
1(2H)-y1)-N-((1R,2R)-2-
hydroxy-2,3-dihydro-1H-
inden-1-yl)-3-metoxycroman-
6-carboxamit

70A 553.3 (R)-4-(4,4-dietyl-2-imino-6-

oxotetrahydropyrimidin-1(2H)-
y1)-N-((S)-2,2-dimetylcroman-
4-yl)thiocroman-6-carboxamit

1,1-dioxit

71A R 569,3 (R)-4-(4,4-dietyl-2-imino-6-
oxotetrahydropyrimidin-1(2H)-
y1)-N-((3S,4R)-3-hydroxy-2.2-
dimetylcroman-4-
yl)thiocroman-6-carboxamit
1,1-dioxit

72A 507.3 (3R,48)-4-(4,4-dietyl-2-imino-
6-oxotetrahydropyrimidin-
1(2H)-y1)-N-((1R,2R)-2-
hydroxy-2,3-dihydro-1H-
inden-1-yl)-3-metoxycroman-

6-carboxamit
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T3A 5653 (2S,3S)-3-(4,4-dietyl-2-imino-
6-oxotetrahydropyrimidin-
1(2H)-y1)-N-((3S,4R)-3-
hydroxy-2,2-dimetylcroman-4-
yl)-2-(metoxymetyl)-2-metyl-
2,3-dihydrobenzofuran-5-
carboxamit

73B I 565,2 (2S,3S)-3-(4,4-dietyl-2-imino-
6-oxotetrahydropyrimidin-
1(2H)-y1)-N-((3S,4R)-3-
hydroxy-2,2-dimetylcroman-4-
y1)-2-(metoxymetyl)-2-metyl-
2,3-dihydrobenzofuran-5-
carboxamit

T4A | 5492 | (28,3S)-3-(4.4-dietyl-2-imino-
\[—O 6-oxotetrahydropyrimidin-

: 1(2H)-y1)-N-((S)-2,2-
dimetylcroman-4-yl)-2-
(metoxymetyl)-2-metyl-2,3-
dihydrobenzofuran-5-
carboxamit

74B (|) 549.,2 (2S,3S)-3-(4,4-dietyl-2-imino-
6-oxotetrahydropyrimidin-
1(2H)-y1)-N-((S)-2,2-
dimetylcroman-4-yl)-2-
(metoxymetyl)-2-metyl-2,3-
dihydrobenzofuran-5-
carboxamit
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VI DU 75A
o OEt OEt
OH 0 TBSCI O
o7 Br o LiAIH,,
> HO imidazol > TBSO
K,CO3, DMF DCM THF
125°C, 5 h
Br
Br Br
75-1 75-2 75-3
OH OMe OMe
o o Pd(dppf)Cl,, TEA, o
Ag,0, Mel, TBAI CO(50 psi)
TBSO ————» TBSO —» TBSO
MeCN MeOH/DMSO, 80 °C
Br Br . o O/
75-4 75-5
75-6
—0
OMe OMe o Boc..
HN” NH IN 0
O (@) 0 HN)\
TBAF SFC N
5 HO _ . HO >
THF PPhy, DIAD ©
o)
o o~ oo
75-9
75-7 75-8

EDCI, HOBt
DIEA, THF

75-12A Vi du 75A

Budc A: etyl 5-bromo-3-hydroxy-Z—metyl-2,3-dihydrobenzofuran—2-carboxylat 75-2

Etyl 2-bromopropanoat (270 g, 1492 mmol) va KoCOs3 (413 g, 2985 mmol) duge thém
vao dung dich chua 5-bromo-2-hydroxybenzaldehyt 75-1 (300 g, 1492 mmol) trong DMF
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(3 L). Hon hop nay dugc khudy & 125 °C trong 5 gio. Hon hop nay dugc pha lodng bang
nude (5000 mL) va duge chiét bing EtOAc (2000 mL*3) Cac 16p hiru co' duge rira bang
nuge mudi (2000 mL), duge séy kho trén NaSO4 khan, duoc loc va duge co. Céan dugce
tinh ché bang sc ky cot (SiO, ete dau hoa: EtOAc=20:1-5:1) thu duoc san pham etyl 5-
bromo-3-hydroxy-2-metyl-2,3-dihydrobenzofuran-2-carboxylat 75-2.

' NMR (400 MHz, clorofom-d) & 7.45 (d, J=1,6 Hz, 1H), 7,34 (dd, J=2,0, 8,4 Hz, 1H),
6.79 (d. J=8.4 Hz, 1H), 5,27 (s. 1H), 4,12-4,20 (m, 2H), 2.42-2,44 (m, 1H), 1,64 (s, 3H),
1,22 (t, J=7.2 Hz, 3H).

Bude B: etyl 5-bromo-3-((tert-butyldimetylsilyl)oxy)-2-mety1-2,3-dihydrobenzofuran-Z-
carboxylat 75-3

Etyl 5-br0m0-3-hydroxy-2-mety1-2,3-dihydrobenzofuran—2-carboxylat 75-2 (300 g,
996 mmol) trong DCM (3000 mL) duoc thém vao clotrimetylsilan (70 g, 644 mmol) va
| H-imidazol (60 g, 881 mmol). Hon hgp nay dugc khudy ¢ 25 °C trong 10 gio trong moi
truong khi N2. Nudge (3000 mL) duge thém vao hon hop nay, va hon hop nay duge chiét
bang DCM (500 mL*2). Cac 16p hiru co dugce rira bang nude mudi (1000 mL), duge sy
kho trén NasSOq, duge loc va dugce cd trong chan khong, sau do duge tinh ché bang sic ky
cdt nhanh (ete dau hoa/EtOAc=50:1) thu dugc san pham etyl 5-bromo-3-((tert-
butyldimetylsilyl)oxy)-2-metyl-2,3-dihydrobenzofuran—2-carboxylat 75-3.

'H NMR (400 MHz, clorofom-d) & 7,26-7,35 (m, 2H), 6,78 (d, /=8,4 Hz, 1H), 5,35 (s, 1H),
4,14-4,23 (m, 2H), 1,60 (s, 3H), 1,22-1,27 (m, 3H), 0,93 (s, 9H), 0,18 (s, 6H)

Budce C: (5-brom0-3-((tert-butyldimetylsilyl)oxy)—2-metyl-2,3-dihydrobenzofuran-2-
yl)metanol 75-4

LiAlHs (64,0 g, 1685 mmol) dugce thém vao dung dich chura etyl 5-bromo-3-((tert-
butyldimetylsilyl)oxy)-2-metyl-2,3- dihydrobenzofuran-2-carboxylat 75-3 (350 g, 843
mmol) trong THF (3000 mL), ting phan ¢ 0 °C trong 30 phut. Sau do hon hop nay duoc
khudy & 27 °C trong 30 phut nita. Hon hop phan ung dugce dép tat bang nude (100 mL),
duoc pha lodng bang EtOAc (5000 mL), duge sdy kho trén NaySO4 khan va MgSOq, dugc
loc va dugc ¢d thu duogc san pham (5-bromo-3-((tert-butyldimetylsilyl)oxy)-2- metyl-2,3-
dlhydrobenzofuran -2-yl)metanol 75-4. San pham nay dugc st dung cho budce tiép theo ma
khong can tinh ché.

'H NMR (400 MHz, clorofom-d) 6 7,27-7,32 (m, 2H), 6,60-6,70 (m, 1H), 5,23 (s, 1H),
3,55-3,66 (m, 2H), 1,77-1,86 (m, 1H), 1,35 (s, 3H), 0,93 (s, 9H), 0,21 (s, 3H), 0,16 (s, 3H).
Budce D: ((5—br0m0-2-(metoxymetyl)-Z-metyl-2,3-dihydrobenzoﬁlran-?)-yl)oxy)(tert-
butyl)dimetylsilan 75-5

Todometan ( 968,150 g, 6821 mmol) va TBAI (20 g, 54,1 mmol) dugc thém vao dung
dich chuwa (5-bromo-3-((tert-butyldimetylsilyl)oxy)-z-mety1-2,3-dihydrobenzofuran-2—
yl)metanol 75-4 (270 g, 723 mmol) va bac (LIII) oxit (335 g, 1446 mmol) trong MeCN
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(2,0 L mL) 627 °C. Hon hop nay duge khudy ¢ 50 °C trong 15 gio¢ trong moi truong khi
N2. Hon hop nay dugc loc va duogc co. Can dugce tinh ché béng sdc ky cot nhanh (SiO, ete
dau hoa/EtOAc =100:1) thu dugc san phim ((5-bromo-2-(metoxymetyl)-2-metyl-2,3-
dihydrobenzofuran-3-yl)oxy)(tert-butyl)dimetylsilan 7 5-5.

'H NMR (500 MHz, clorofom-d) 8 7.20-7,29 (m, 2H), 6,63 (d, /=8,5 Hz, 1H), 5,14 (s. 1H),
3.14-3.46 (m, SH), 1,34 (s, 3H). 0,89 (s, 9H), 0,07-0,19 (m, 6H).

Budce E: metyl 3-((tert-butyldimetylsilyl)oxy)—2-(metoxymetyl)-Z-metyl-2,3—
dihydrobenzofuran-5-carboxylat 75-6.

Pd(dppf)Cl2 (18,9 g, 25,8 mmol) va trietylamin (131 g, 1291 mmol) dugc thém vao
dung  dich  chua ((5-bromo-2-(metoxymetyl)-2-mety1-2,3-dihydrobenzofuran-3-
yl)oxy)(tert-butyl)dimetylsilan 75-5 (100 g, 258 mmol) trong MeOH (1000 mL) va DMSO
(500 mL). Hon hgp nay duge khudy & 80 °C trong 12 gid ¢ &p suét 50 psi CO. Hon hop
nay dugc loc va duge ¢d. Can duoc thém nudce (500 mL), va duge chiét béng EtOAc (300
mL x 2). Céc 16p hitu co dugce rua bang nudc mubi (300 mL), dugc sdy kho trén NaaSOa,
duoc loc va dugc c6 trong chan khong, sau do dugc tinh ché béng sac ky ¢t nhanh (ete
dau hoa/EtOAc= 100:0 dén 10:1) thu dugc san phém metyl 3-((tert-butyldimetylsilyl)oxy)-
2-(metoxymetyl)-2-metyl-Z,3-dihydrobenzofuran-5—carb0xylat 75-6.

'H NMR (500 MHz, clorofom-d) 6 7,91-7,99 (m, 2H), 6,79 (d, J=9.5 Hz, 1H), 5,21 (s, 1H),
3,87 (s, 3H), 3,41-3,46 (m, 1H), 3,36 (s, 3H), 3,32-3,35 (m, 1H), 1,41 (s, 3H), 0,92 (s, 9H),
0,22 (s, 3H), 0,17 (s, 3H).

Budgc F: metyl 3-hydroxy-2-(metoxymetyl)-2-mety1—2,3-dihydrobenzofuran-5-carboxy1at
75-7. TBAF (355 mL, 355 mmol) duoc thém vao dung dich chua metyl 3-((tert-
butyldimetylsilyl)oxy)-2-(metoxymetyl)-2-metyl-2,3-dihydrobenzofuran-5-carboxylat
75-6 (65 g, 177 mmol) trong THF (100 mL). Hon hop nay dugc khudy & 27 °C trong 0,5
gio. Hon hgp nay duge pha loang bang nude (200 mL) va dugc chiét bang EtOAc (100
mL*3). Cac 16p hitu co duge rua bang nudc mubi (100 mL), duoc sdy kho trén NaxSOs
khan, duoc loc va dugc co. Can duge tinh ché b?mg sic ky cot (SiOa, ete dau hoa:
EtOAc=10:1 dén 3:1) thu dugc san pham metyl 3-hydroxy-2-(metoxymetyl)-2—metyl-2,3-
dihydrobenzofuran-3-carboxylat 75-7.
'H NMR (400 MHz, clorofom-d) & 8,04 (d, /=2,0 Hz, 1H), 7,90 (dd, /=2.0, 8,5 Hz, 1H),
6,78 (d, J=8,5 Hz, 1H), 5,08 (s, 1H), 3.85 (s, 3H), 3,30-3,47 (m, 5H), 2,61 (br, 1H), 1,49
(s, 3H).
Budc G: metyl (2S,3R)-3-hydroxy-2-(metoxymetyl)-2-mety1-2,3-dihydrobenzofuran—5-
carboxylat 75-8 (P1) va metyl (2R,3 S)-3-hydroxy-2-(metoxymetyl)—2-metyl-2,3-
dihydrobenzofuran-5-carboxylat 75-8 (P2)

Metyl 3-hydroxy-2-(metoxymetyl)-Z-mety1-2,3-dihydrobenzofuran—S-carboxylat 75-
7 (40 g, 159 mmol) dugc tinh ché béng SFC (SFC-7 Phuong phap Cot DAICEL
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CHIRALPAK AD (250mm x 50mm, 10um). Diéu kién 0,1% NH3H,O IPA Bt dau B 25%
Két thiic B 25%. Thoi gian Gradien (min) 100%B Thoi gian gitr (min) Luu lugng (mL/min)
200) thu dugce metyl (28,3R)-3-hydroxy-2-(metoxymetyl)-2-metyl-2,3-
dihydrobenzofuran-5-carboxylat 75-8 (P1) (Rt=3,450) va metyl (2R,3S)-3-hydroxy-2-
(metoxy1nety1)-2-metyl-2,3-dihydrobenzofuran-S-carboxylat 75-8 (P2) (Rt=3,951).

75-8 (P1): MSS (ESI) m/z 253,1 (M+H")

'H NMR (400 MHz, clorofom-d) & 8,04 (s, LH), 7.91 (dd, /=2,0, 8,5 Hz, 1H), 6,78 (d,
J=8.5 Hz, 1H), 5,07 (d, J=4,5 Hz, 1H), 3,84 (s, 3H), 3.27-3,46 (m, 5H), 2,47 (br, /=75 Hz,
1H), 1,47 (s, 3H).

75-8 (P2):MS (ESI) m/z 253.1 (M+H")

'H NMR (400 MHz, clorofom-d) 3 8,01 (d, J=1,2 Hz, 1H), 7.87 (dd, J=1.6, 8,4 Hz, 1H),
6.76 (d. J=8.4 Hz, 1H), 5.05 (s, 1H), 3,82 (s, 3H), 3,39-3,46 (m, 1H), 3,28-3.33 (m, 4H).
2.74 (br, 1H), 146 (s, 3H).

Bude H: metyl 3-(2-((tert-butoxycacbonyl)imino)-4,4-dietyl-6-oxotetrahydropyrimidin-
1(2H)-yl)-2-(metoxymetyl)-2-mety1—2,3-dihydrobenzofuran-S-carboxylat 75-9

DIAD (10,58 mL, 54,4 mmol) dugc thém bé‘mg cach nho giot vao dung dich chua
tert-butyl (4,4-diety1-6-oxotetrahydropyrimidin-2(IH)-yliden)carbamat (11 g, 40,8 mmol),
metyl (ZS,3R)-3-hydroXy—2-(met0xymety1)—2-mety1—2,3-dihydrobenzofuran-S-carboxylat
75-8 (10 g, 39,6 mmol) va triphenylphosphin (14 g, 53,4 mmol) trong THF (150 mL), 6 25
°C trong mdi truong khi N2. Sau do hén hop nay duge khudy & 27 °C trong 2 gio. Hon
hop nay dugc ¢d va duge thém EtOAc (100 mL) dé hoa tan va thém tir tir ete dau hoa dé
xuat hién chét rin mau tréng. Hdn hop nay dugc loc va duoc co trong chan khong. Can
dugc tinh ché béng sdc ky cdt (SiO2, ete diu hoa: EtOAc: DCM=100:10:1-100:10:10) thu
dugc san phém metyl 3-(2-((tert-butoxycacbonyl)imino)—4,4-diety1-6-
oxotetrahydropyrimidin-1(2H)-yl)-2-(metoxymetyl)-Z-metyl-Z,3-dihydrobenzofuran-S-
carboxylat 75-9.

MS (ESI) m/z: 504,2 (M+H")

'H NMR (400 MHz, clorofom-d) & 9,78-10,08 (m, 1H), 7,87-7,99 (m, 1H), 7,68-7.79 (m,
1H), 6,79-6,89 (m, 1H), 6,44-6,47 (m, 1H), 3.83-3,84 (m, 3H), 3,52-3,58 (m, 2H), 3.40 (s,
3H), 2,45-2,49 (m, 2H), 1,57-1,68 (m, 4H), 1,35-1,54 (m, 11H), 0,89-0,98 (m, 6H).

Budce I: (2R,3S)-metyl 3-(2-((tert-butoxycacbonyl)imino)-4,4-diety1-6-
oxotetrahydropyrimidin-1 (2H)-yl)-2-(metoxymetyl)-2-metyl-2,3 -dihydrobenzofuran-5-
carboxylat 75-10A va metyl 3-(2-((tert-butoxycacbonyl)imino)-4,4-dietyl-6-
oxotetrahydropyrimidin-1 (2H)-yl)-2-(metoxymetyl)-2-mety1-2,3 -dihydrobenzofuran-5-
carboxylat 75-10B

Metyl 3-(2-((tert-butoxycacbonyl)imino)—4,4-dietyl-6-oxotetrahydropyrimidin-
1(2H)-y1)-2-(metoxymetyl)-2-metyl-?_,3-dihydrobenzofuran-5-carb0xylat 75-9 (25,5 ¢,
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50,6 mmol) duoc tinh ché bing SFC (Thiét bi SFC-17 Phuong phap Cot DAICEL
CHIRALPAK AD-H (250mm x 30mm,5um), Piéu kién 0,1%NH;H,0 IPA Bit diu B
30% Két thiic B 30% Thoi gian Gradien (min) 100%B Thoi gian gitt (min) Luu lugng
(mL/min) 60 Lan tiém 100) thu duoc (2R,3S)-metyl 3-(2-((tert-butoxycacbonyl)imino)-
4 4-dietyl-6-oxotetrahydropyrimidin- 1(2H)-y1)-2-(metoxymetyl)-2-metyl-2,3-
dihydrobenzofuran-5-carboxylat 75-10A (P1) (9.0 g, 17,87 mmol, hiéu sudt 35,3%)
(Rt=1,869) dudi dang dau khong mau va metyl 3-(2-((tert-butoxycacbonyl)imino)-4,4-
dietyl-6-oxotetrahydropyrimidin-1 (2H)-yl)-2-(metoxymetyl)-2-metyl-2,3-
dihydrobenzofuran-5-carboxylat 75-10B (P2).

75-10A (P1): MS (ESI) m/z 504,3 (M+H")

'H NMR (500 MHz, clorofom-d) & 10,00 (s, 1H), 7.93 (dd, J=1,5, 8,5 Hz, 1H), 7,76 (s.
1H). 6,84 (d, J=8,5 Hz, 111), 6,44 (s, 1H), 3,84 (s, 3H), 3.54 (s, 2H), 3,39 (s, 3H), 2.45 (s,
2H), 1,58-1,64 (m, 4H), 1,50-1,54 (m, 12H), 0,91-0.94 (m, 6H).

75-10B (P2): MS (ESI) m/z 504.3 (M+H")

"H NMR (500 MHz, clorofom-d) 9,91 (s, 1H), 7,91 (dd, J=1,5, 8,5 Hz, 1H), 7,71 (s, 1H),
6.83 (d, /=8,5 Hz, 1H), 6,47 (s, 1H), 3,83 (s, 3H). 3,53-3,59 (m, 2H), 3,40 (s, 3H), 2,50 (s,
2H), 1,60-1,66 (m, 4H), 1,51 (s, 9H), 1,37 (s, 3H), 0,90-0,97 (m, 6H).

Budce J: Axit (2R,3S5)-3 -(2-((tert-butoxycacbonyl)imino)-4,4-dietyl-6-
oxotetrahydropyrimidin-1 (2H)-y1)-2-(metoxymetyl)-2-metyl-2,3 -dihydrobenzofuran-5-
carboxylic 75-11A

Kali trimetylsilanolat (5,60 g, 43,7 mmol) duoc thém vao dung dich chtra (2R,35)-
metyl 3-(2-((tert-butoxycacbonyl)imino)-4,4- dietyl-6-oxotetrahydropyrimidin-1(2H)-yD)-
2-(metoxymetyl)-2-metyl-2.3-dihydrobenzofuran-3- carboxylat 75-10A (5,5 g, 10,92
mmol) trong THF (100 mL). Hon hop phan tng thu dugce duge khudy & 27 °C trong 1 gio
trong moi truong khi N2. Dung dich chua axit (2R,3S)-3-(2-((tert- -butoxycacbonyl)imino)-
4 A-dietyl-6-oxotetrahydropyrimidin-1(2H)-y1)-2- (metoxymetyl) -2-metyl-2,3-
dlhydrobenzofulan 5-carboxylic 75-11A dugc st dung truc tiép cho budc tiép theo ma
khong can tinh ché hodc xir ly gi thém.

MS (ESI) m/z: 490,1 (M+H")
Budc K: tert-butyl (4,4-dietyl-1-((2R,3 S)-5-(((1R,2R)-2-hydroxy-2,3-dihydro-1H-inden-
1-yl)carbamoyl)-2-(metoxymetyl)—2-mety1-2,3-dihydrobenzofuran-3-yl)-6-
oxotetrahydropyrimidin-2(1H)-yliden)carbamat 75-12A
N-etyl-N-isopropylpropan-2-amin (7,06 g, 54,6 mmol) duoc thém vao dung dich
chira axit (2R3 S)-3-(2-((tert-butoxycacb0ny1)imino)-4,4—diety1-6-
oxotetrahydropyrimidin-1 (2H)-yl)-2-(metoxymetyl)-2-metyl-2.3 -dihydrobenzofuran-5-
carboxylic 75-11A (5,35 g, 10,93 mmol), N1-((etylimino)metylen)-N3,N3-
dimetylpropan-1,3-diamin hydroclorua (4,19 g, 21,86 mmol), (1R,2R)-1-amino-2,3-
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dihydro-1H-inden-2-ol (1,956 g, 13,11 mmol) va 1H-benzo[d][1,2,3]triazol-1-01 (2,95 g,
21,86 mmol) trong THF (100 mL). Hon hop phan Gng thu dugc duge khudy ¢ 27 °C
trong 3 gio trong moi truong khi N2. Hon hop phan tng duoc dap tat bang nudce (100
mL), va dugc chiét bang EtOAc (100 mL x 2). Cac 16p hiru co dugc rira bang nudc mubi
(100 mL), duoc séy kho trén NaaSOs, duoc loc, va duge ¢d trong chan khong. Can dugc
tinh ché bing sic ky ot (SiO2, ete dau héa: EtOAc: DCM=100:10:10-20:10:10) thu duoc
tert-butyl (4,4-dietyl-1-((2R,3S)-5-((( 1R,2R)-2-hydroxy-2,3-dihydro-1H-inden-1-
yl)carbamoyl)-2-(metoxymetyl)-2-mety1-2,3-dihydrobenzofuran-3—yl)-6-
oxotetrahydropyrimidin-2(1H)-yliden)carbamat 75-12A.

MS (ESI) m/z: 621,5 (M+HY)

'H NMR (500 MHz, clorofom-d) 8 10,00 (s, 1H), 7,68 (s, 1H), 7.61 (dd. J=1,5, 8.5 Hz,
111). 7.26-7,32 (m, 3H), 6.85 (d, J=8,5 Hz, 1H), 6,51 (s, 1H), 6,44 (d, J=6.0 Hz, 1H), 5,28~
520 (m, TH), 4.82 (s, 1H), 4,47 (q, J=7.5 Hz, 1H), 3,55 (d, J=1,5 Hz, 2H), 3.39 (s. 3H),
3.30-3,37 (m, 1H), 2,98 (dd, J=8,0, 15,5 Hz, 1H), 2,45 (d. J=2.5 Hz, 2H), 1,58-1,66 (m,
4H), 1,49-1,56 (m, 12H), 0,94 (q, J=7.5 Hz, 6H).

Budce L: (2R3 S)-3-(4,4-dietyl-2-imin0-6-oxotetrahydropyrimidin- 1(2H)-y1)-N-((1R,2R)-
2-hydroxy-2,3-dihydro-1H-inden-1 -yl)-2-(metoxymetyl)-2-metyl-2,3-
dihydrobenzofuran-5-carboxamit Vi du 75A

Dung dich chra tert-butyl (4,4-dietyl-1-((2R,3 S)-5-(((1R,2R)-2-hydroxy-2,3-
dihydro-1H-inden-1 -yl)carbamoyl)-2-(metoxymetyl)-2-metyl—2,3-dihydrobenzofuran-3-
yl)-6—oxotetrahydropyrimidin-2(IH)-yliden)carbamat 75-12A (5,5 g, 8,86 mmol) trong 4N
HCl-dioxan (100 mL) duoc khudy & 27 °C trong 1 gio. Hon hop nay duoc ¢d va dugce tinh
ché bing HPLC (Thiét bi ACSSH-prepL-K3 Phuong phdp Cot YMC-Triart Prep C18
250*50mm* 10um Diéu kién nude (0,05% amoniac hydroxit v/v)-ACN Bét dau B 35 Két
thuc B 55 Thoi gian Gradien (min) 15 100%B Thoi gian gitt (min) 5 Luu luong (mL/min)
110) sau d6 lam kho ¢ nhiét do thap thu dugc bazo tw do cua san pham mong mudn. San
pham dang bazo tu do nay dugc hoa tan trong MeCN (50 mL) va HCI dac (2mL ) trong
nuée (150 mL) va lam kho & nhiét do thap thu dugc sn phim (2R,3S)-3-(4.4-dietyl-2-
imino-6-oxotetrahydropyrimidin-1 (2H)-y1)-N-((1R,2R)-2-hydroxy-2.3 -dihydro-1H-
inden—1-yl)-2-(metoxy1nety1)-2-1nety1-2,3-dihydrobenzofuran-S-carboxamit Vi du 75A.

MS (ESI) m/z: 521.2 (M+H")

'H NMR (500 MHz, metanol-ds) 6 7,81-8,05 (m, 2H), 7,15-7,30 (m, 4H), 7,06 (d, J=8.5
Hz. 0,38H), 6,89 (d, /=9.0 Hz, 0,6H), 6.38 (s, 0,4H), 5,40-5,47 (m, 1,6H), 4,47-4,53 (m,
1H), 3,66-3,79 (m, 1,4H), 3,53 (d, J=9.,5 Hz, 0,6H), 3,40-3,46 (m, 3H), 3,27-3,31 (m, 1H),
2.84-3,09 (m, 2H), 2,56-2,81 (m, 1H), 1,64-1,94 (m, 4H), 1,55 (d, J=14,5 Hz, 3H), 0,93-
1,04 (m, 6H).
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Bang 2
Vi du Chu triic LC/MS Tén
(M+1)*
75B OMe 5212 | (25.,39)-3-(4,4-dietyl-2-imino-6-
NH 70 oxotetrahydropyrimidin-1(2H)-yD)-

HNT TN N-((1R,2R)-2-hydroxy-2,3-dihydro-
/j\/go 1H-inden- 1-yl)-2-(metoxymetyl)-2-

metyl-2,3-dihydrobenzofuran-5-

O~ "NH .
F carboxamit
T6A (l) 5353 | (2S,35)-3-(4,4-dietyl-2-imino-6-

oxotetrahydropyrimidin-1(2H)-y1)-
N-(2-hydroxy-2-metyl-2,3-dihydro-
1H-inden- 1-yl)-2-(metoxymetyl)-2-
metyl-2,3-dihydrobenzofuran-5-
carboxamit

76B Cl) 5354 | (2S,35)-3-(4,4-dietyl-2-imino-6-
oxotetrahydropyrimidin-1(2H)-yD)-
N-(2-hydroxy-2-metyl-2,3-dihydro-
1H-inden- 1-yl)-2-(metoxymetyl)-2-
metyl-2,3-dihydrobenzofuran-5-
carboxamit
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TTA

535.3

(2S.38)-3-(4,4-dietyl-2-imino-6-
oxotetrahydropyrimidin-1(2H)-yD)-
N-(2-hydroxy-2-metyl-2,3-dihydro-
1H-inden-1-yl)-2-(metoxymetyl)-2-
metyl-2,3-dihydrobenzofuran-5-
carboxamit

77B

535,3

(28S,3S)-3-(4,4-dietyl-2-imino-6-
oxotetrahydropyrimidin-1(2H)-y1)-
N-(2-hydroxy-2-metyl-2,3-dihydro-
1H-inden- 1-yl)-2-(metoxymetyl)-2-
metyl-2,3-dihydrobenzofuran-5-
carboxamit

78

433.0

(3R)-N-[(1R,2R)-2-hydroxyindan-1-
y1]-3-(2-imino-4,4-dimetyl-6-oxo-
hexahydropyrimidin-1-yl)indan-5-
carboxamit

79

4473

(3R)-N-[(1R,2S)-2-hydroxy-2-
metyl-indan-1-yl]-3-(2-imino-4.4-
dimetyl-6-oxo-hexahydropyrimidin-

1-yl)indan-5-carboxamit B

80

447.0

(3R)-N-[(1R,2R)-2-hydroxy-2-
metyl-indan-1-yl]-3-(2-imino-4,4-
dimetyl-6-oxo-hexahydropyrimidin-
1-yl)indan-5-carboxamit

81

HO

Iz

4473

(3R)-3—[(4R)-4-etyl-2-imino-4-
metyl-6-oxo-hexahydropyrimidin-1-
y1]-N-[( 1R,2R)-2-hydroxyindan-1-
ylJindan-5-carboxamit J

129



48561

130/246

/lf\Jl\H (1R,3R)-N-[(1R,2R)-2-
% M HO, 4473 h?/droxyindan-1-y1]-3-(2-imir.10-'4,.4-
0 dimetyl-6-oxo-hexahydropyrimidin-
N . :
o H 1-yl)-1-metyl-indan-5-carboxamit
J\LH (8R)-8-(4,4-dietyl-2-imino-6-0xo-
HNT N @FH oH hexahydropyrimidin-1-yI)-N-

83 d\*o z \ 447,1 | [(IR,2R)-2-hydroxyindan-1-
yl]bixyclo[4,2,0]octa-1(6),2,4-
triene-3-carboxamit

)NLH (3R)-N-[(48)-2,2-dimetylcroman-4-

” HN™ NY Q 4611 y1]-3-(2-imino-4,4-dimetyl-6-oxo-

o} ’ hexahydropyrimidin-1-yl)indan-5-
N :
o H carboxamit
N
HN)LN\“ (3R)-3-(4,4-dietyl-2-imino-6-0xo0-
95 HQ 4613 hexahydropyrimidin-1-y1)-N-
© N ’ [(1R,2R)-2-hydroxyindan-1-
o H yl]indan-5-carboxamit
NH ’ N-[(1R,2R)-2-hydroxyindan-1-yl]-
HNJ\N HO 3-(2-imino-4,4-dimetyl-6-oxo-
86 461,3 e
#\/J%o hexahydropyrimidin-1-y1)-1,1-
J N dimetyl-indan-5-carboxamit
NH ’ N-[(1R,2R)-2-hydroxyindan-1-yl]-
. HN/U\N Ho? 4613 3-(2-imino-4,4-dimetyl-6-0xo-
o | hexahydropyrimidin-1-y1)-2.2-
o dimetyl-indan-5-carboxamit
B

130
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88

461,3

(1R,3R)-3-[(4R)-4-etyl-2-imino-4-
metyl-6-oxo-hexahydropyrimidin-1-
yI]-N-[(1R,2R)-2-hydroxyindan-1-
yl]-1-metyl-indan-5-carboxamit

89

461,3

(1R,3R)-N-[(1R,2R)-2-hydroxy-2-
metyl-indan-1-yl]-3-(2-imino-4,4-
dimetyl-6-oxo-hexahydropyrimidin-
1-yl)-1-metyl-indan-5-carboxamit

90

461,3

(1IR,3R)-N-[(1R,28)-2-hydroxy-2-
metyl-indan-1-yl1]-3-(2-imino-4,4-
dimetyl-6-oxo-hexahydropyrimidin-
1-y1)-1-metyl-indan-5-carboxamit

91

463,1

N-[(1R,2R)-2-hydroxyindan-1-yl]-
3-(2-imino-4,4-dimetyl-6-0x0-
hexahydropyrimidin-1-yl)-2,2-
dimetyl-3H-benzofuran-5-
carboxamit

92

465,3

(4R)-4-(4,4-dietyl-2-imino-6-0x0-
hexahydropyrimidin-1-yl)-N-[(1R)-
2-hydroxy-1-phenyl-etyl]croman-6-
carboxamit

93

475,3

N-[(1R,2R)-2-hydroxy-2-metyl-
indan-1-yl]-3-(2-imino-4,4-dimetyl-
6-oxo-hexahydropyrimidin-1-yl)-
1,1-dimetyl-indan-5-carboxamit

|

131
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94

475,3

(4R)-4-(4,4-dietyl-2-imino-6-0xo0-
hexahydropyrimidin-1-yI)-N-
[(IR,2R)-2-hydroxyindan-1-
yl]tetralin-6-carboxamit

95

475,3

(1R,3R)-3-[(4R)-4-etyl-2-imino-4-
metyl-6-oxo-hexahydropyrimidin-1-
y1]-N-[(1R,2R)-2-hydroxy-2-metyl-
indan-1-yl]-1-metyl-indan-5-
carboxamit

96

475.3

(1R,3R)-3-[(4R)-4-etyl-2-imino-4-
metyl-6-oxo-hexahydropyrimidin-1-
y1]-N-[(1R,2S)-2-hydroxy-2-metyl-
indan-1-yl]-1-metyl-indan-5-
carboxamit

97

476,2

(4R)-N-[(1R,2R)-2-aminoindan-1-
yl]-4-(4,4-dietyl-2-imino-6-0xo-
hexahydropyrimidin-1-yl)croman-6-
carboxamit

98

477,1

(3R)-N-[(3S,4R)-3-hydroxy-2,2-
dimetyl-croman-4-yl]-3-(2-imino-
4.,4-dimetyl-6-0x0-
hexahydropyrimidin-1-yl)indan-5-
carboxamit

99

4774

(3R)-3-[(4R)-4-etyl-2-imino-4-
metyl-6-oxo-hexahydropyrimidin-1-
y1]-N-[(3R,4R)-3-hydroxy-3-metyl-
croman-4-ylJindan-5-carboxamit

|

132
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)[\Jlﬁ . (3R)-3-[(4R)-4-etyl-2-imino-4-
A e 0 metyl-6-oxo-hexahydropyrimidin-1-
100 | /Ao 4773

y1]-N-[(3S,4R)-3-hydroxy-3-metyl-
croman-4-yl]indan-5-carboxamit

Iz

’ N-[(3S,4R)-3-hydroxycroman-4-yl]-
/u\ HO . . .
HN™ N 2 3-(2-imino-4,4-dimetyl-6-0xo0-

101 0 477,3 )
MO hexahydropyrimidin-1-yl)-1,1-
N" E ]
H

dimetyl-indan-5-carboxamit

NH O (2R,4R)-4-[(4R)-4-etyl-2-imino-4-
102 Hl.\l N HO 4773 metyl-6-oxo-hexahydropyr.imidin- 1-
< o) - y1]-N-[(1R,2R)-2-hydroxyindan-1-
o H% yl]-2-metyl-croman-6-carboxamit
)NLH (1R,3R)-N-[(3R.4R)-3-hydroxy-3-
HNT N HQ metyl-croman-4-yl]-3-(2-imino-4.4-
103 I giNe 4773 . g
Mo dimetyl-6-oxo-hexahydropyrimidin-
o N 1-y1)-1-metyl-indan-5-carboxamit

/’J\H (1R,3R)-N-[(3S,4R)-3-hydroxy-3-

metyl-croman-4-yl]-3-(2-imino-4.4-
104 4717,2
MO

dimetyl-6-oxo-hexahydropyrimidin-
1-yl)-1-metyl-indan-5-carboxamit

8-(4,4-dietyl-2-imino-6-0xo-
hexahydropyrimidin-1-y1)-N-
477.1 | [(3S,4R)-3-hydroxy-3-metyl-
croman-4-yl]bixyclo[4,2,0]octa-

105

1(6),2,4-triene-3-carboxamit
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NH 0
HN/[J\N\“ (4R)-N-[(4S)-2,2-dimetylcroman-4-
106 MO 5 4773 yl]-4-(2-i1nin9-4i4tdimetyl-6-oxo-
hexahydropyrimidin-1-yl)croman-6-
N carboxamit
NH N-[(1R,2R)-2-hydroxy-2-metyl-
N )LN . " indan-1-yl]-3-(2-imino-4,4-dimetyl-
107 M G 4773 | 6-oxo-hexahydropyrimidin-1-yl)-
© N% 2.2-dimetyl-3H-benzofuran-5-
H carboxamit
NH N-[(1R,2S)-2-hydroxy-2-metyl-
N J\N * o indan-1-yl]-3-(2-imino-4,4-dimetyl-
108 M i, 4773 | 6-oxo-hexahydropyrimidin-1-yl)-
© N 2,2-dimetyl-3H-benzofuran-5-
H carboxamit
NH (@]
HN)LN\\‘ , (4R )-4-(2-imino-4,4-dimetyl-6-0xo-
Q hexahyd imidin-1-yl)-N-
109 MO - ~o 4792 exahydropyrimidin-1-yl)
[(3S,4R)-3-metoxycroman-4-
N yl]croman-6-carboxamit
/
O
/'l\l[‘ x N-[(1R,2R)-2-hydroxyindan-1-yl]-
HN™ "N 4-(2-imino-4,4-dimetyl-6-oxo-
110 HO 479,2 g
MO : hexahydropyrimidin-1-yl)-3-
N% metoxy-croman-6-carboxamit
H

134
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111

479,3

(4R)-4-(4,4-dietyl-2-imino-6-oxo0-
hexahydropyrimidin-1-yl)-N-[(15)-
1-(2-metoxyphenyl)etyl]croman-6-
carboxamit

112

483.3

(4R)-N-[(3S,4R)-6-flo-3-hydroxy-
croman-4-yl]-4-(2-imino-4,4-
dimetyl-6-oxo-hexahydropyrimidin-
1-yl)croman-6-carboxamit

113

489.3

(3R)-N-[(4S)-2,2-dimetylcroman-4-
yl]-3-(2-imino-4,4-dimetyl-6-oxo-
hexahydropyrimidin-1-yl)-1,1-
dimetyl-indan-5-carboxamit

114

489,3

(4R)-4-(4,4-dietyl-2-imino-6-0xo0-
hexahydropyrimidin-1-yl)-N-
[(1R,2R)-2-hydroxy-2-metyl-indan-
1-yl]tetralin-6-carboxamit

115

491,3

(1R,3R)-3-(4,4-dietyl-2-imino-6-
oxo-hexahydropyrimidin-1-yl)-N-
[(1R,2R)-2-hydroxyindan-1-yl]-1-
metoxy-indan-5-carboxamit

116

491,3

(1R,3S)-3-(4,4-dietyl-2-imino-6-
oxo-hexahydropyrimidin-1-y1)-N-
[(1R,2R)-2-hydroxyindan-1-yl]-1-
metoxy-indan-5-carboxamit

135
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117

491,3

(1S,3R)-3-(4,4-dietyl-2-imino-6-
oxo-hexahydropyrimidin-1-yl)-N-
[(1R,2R)-2-hydroxyindan-1-yI]-1-
metoxy-indan-5-carboxamit

118

)

491,3

(3S,4R)-4-(4,4-dietyl-2-imino-6-
oxo-hexahydropyrimidin-1-yl)-N-
[(IR,2R)-2-hydroxyindan-1-yl]-3-
metyl-croman-6-carboxamit

119

491,3

(4R)-4-(4,4-dietyl-2-imino-6-0xo0-
hexahydropyrimidin-1-yl)-N-

(2,3,4,5-tetrahydro- 1-benzoxepin-5-

yl)croman-6-carboxamit

120

491,3

(3R,4R)-4-(4,4-dietyl-2-imino-6-
oxo-hexahydropyrimidin-1-yI)-N-
[(1R,2R)-2-hydroxyindan-1-yl1]-3-
metyl-croman-6-carboxamit

121

491,3

(3R)-3-[(4R)-4-etyl-2-imino-4-

metyl-6-oxo-hexahydropyrimidin-1-

y1]-N-[(3S,4R)-3-hydroxy-2,2-
dimetyl-croman-4-yl]indan-5-
carboxamit

122

491,3

(3R)-3-(4,4-dietyl-2-imino-6-0xo0-
hexahydropyrimidin-1-yl)-N-
[(3R.4R)-3-hydroxy-3-metyl-
croman-4-yl]indan-5-carboxamit

J

136
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123

491,3

(3R)-3-(4,4-dietyl-2-imino-6-0x0-
hexahydropyrimidin-1-y1)-N-
[(3S,4R)-3-hydroxy-3-metyl-
croman-4-yljindan-5-carboxamit

124

491,3

(3R)-N-[(3S,4R)-3-hydroxy-3-
metyl-croman-4-yl]-3-(2-imino-4.,4-
dimetyl-6-oxo-hexahydropyrimidin-
1-yl)-1,1-dimetyl-indan-5-
carboxamit

125

4913

(4R)-4-(4,4-dietyl-2-imino-6-0xo-
hexahydropyrimidin-1-yl)-N-
[(3S.,4R)-3-hydroxycroman-4-
yl]tetralin-6-carboxamit

126

491,3

(4R)-4-[(4R)-4-etyl-2-imino-4-
metyl-6-oxo-hexahydropyrimidin-1-
y1]-N-[(1R,2R)-2-hydroxyindan-1-
yl]-3,3-dimetyl-croman-6-
carboxamit

127A

491.3

3-(4,4-dietyl-2-imino-6-oxo-
hexahydropyrimidin-1-yl)-N-
[(1R,2R)-2-hydroxyindan-1-yl]-2.2-
dimetyl-3H-benzofuran-5-

carboxamit

127B

491,3

3-(4,4-dietyl-2-imino-6-0x0-
hexahydropyrimidin-1-yl)-N-
[(1R,2R)-2-hydroxyindan-1-yl]-2,2-
dimetyl-3H-benzofuran-5-
carboxamit

137
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)NLH | Q (2R,4R)-4-(4,4-dietyl-2-imino-6-
128 HN™ ONY oH 1913 oxo-hexahydropyrimidin-1-y1)-N-
/—2\*0 : ’ [(1R,2R)-2-hydroxyindan-1-yl]-2-
o N% metyl-croman-6-carboxamit
H
NH 0 (2R,4R)-4-[(4R)-4-etyl-2-imino-4-
HNT N metyl-6-oxo-hexahydropyrimidin-1-

129 OH 491,3 yl]-N-[(1R,2R)—2-hydroxy-2-metyl-

g O ' indan-1-yl]-2-metyl-croman-6-
@) H carboxamit

(1R,3R)-3-[(4R)-4-etyl-2-imino-4-
metyl-6-oxo-hexahydropyrimidin-1-
130 /’?K/% MR e: 491,3 yl]-N-[(3R,4R)—3-hydrf)xy-3-metyl-
croman-4-yl]-1-metyl-indan-5-
carboxamit

(1R,3R)-3-[(4R)-4-etyl-2-imino-4-
metyl-6-oxo-hexahydropyrimidin-1-
491,2 | yI]-N-[(3S,4R)-3-hydroxy-3-metyl-
croman-4-yl]-1-metyl-indan-5-

31| =l A

carboxamit

(5R)-5-(4,4-dietyl-2-imino-6-oxo-
hexahydropyrimidin-1-yl)-N-

491,1 | [(1R,2R)-2-hydroxyindan-1-yl]-
2,3.4,5-tetrahydro-1-benzoxepine-7-

132

carboxamit

|

138



48561 139/246

yl)croman-6-carboxamit

NH O
N )LN\\. (4R)-4-(4 4-dietyl-2-imino-6-o0xo-
(33A . 5 4913 h.exahydropyrimidin- 1-y1)-N-(2,2-
] dimetyl-3H-benzofuran-3-

yl)croman-6-carboxamit

NH )
N )LN\\. (4R)-4-(4 4-dietyl-2-imino-6-0xo-
133B 5 5 4913 h.exahydropyrimidin- 1-y1)-N-(2,2-
] dimetyl-3H-benzofuran-3-

N-[(4S)-2,2-dimetylcroman-4-yl]-3-

s (2-imino-4,4-dimetyl-6-oxo-
134 "o o) 491,3 | hexahyd imidin-1-y1)-2,2
, exahydropyrimidin-1-y1)-2,2-
MO dimetyl-3H-benzofuran-5-

carboxamit

(2R,3R)-N-[(3S,4R)-3-hydroxy-2,2-

dimetyl-croman-4-yl]-3-(2-imino-
(R 4913 | 4,4-dimetyl-6-0xo-
N hexahydropyrimidin-1-yl)-2-metyl-

indan-5-carboxamit

135

(28,3R)-N-[(3S,4R)-3-hydroxy-2,2-
dimetyl-croman-4-yl]-3-(2-imino-
491,3 | 4,4-dimetyl-6-o0xo0-

hexahydropyrimidin-1-yl)-2-metyl-

136

Iz

indan-5-carboxamit

" (2S,35)-N-[(3S.4R)-3-hydroxy-2,2-
dimetyl-croman-4-yl]-3-(2-imino-
HN™ °N HO,, 0) .
137 M : 4913 | 4,4-dimetyl-6-0x0-
© hexahydropyrimidin-1-yl)-2-metyl-

indan-5-carboxamit

139
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(1IR,3R)-N-[(3S,4R)-3-hydroxy-2,2-
i ) dimetyl-croman-4-yl]-3-(2-imino-
138 _H;\/'L HO, /=Q 4913 | 4,4-dimetyl-6-0xo-
S N hexahydropyrimidin-1-yl)-1-metyl-
o H indan-5-carboxamit
(1S,3S)-N-[(3S,4R)-3-hydroxy-2,2-
" dimetyl-croman-4-yl]-3-(2-imino-
139 9“\/1 HO. /79 4913 | 4,4-dimetyl-6-0xo0-
o N hexahydropyrimidin-1-yl)-1-metyl-
o H indan-5-carboxamit
/
\H 0 (3S)-3-(4,4-dietyl-2-imino-6-0xo-
140A HN/U\N‘\'HQ/“ 1913 hexahydropyrimidin-1-yl)-N-
NO /% > | [(IR,2R)-2-hydroxyindan-1-yl]-2-
& N metoxy-indan-5-carboxamit
/
NHO (3S)-3-(4,4-dietyl-2-imino-6-0xo-
1408 NN .H o 4913 hexahydropyrimidin.- 1-yl)-N-
/j\)% [(1R,2R)-2-hydroxyindan-1-yl]-2-
g N metoxy-indan-5-carboxamit
y, (4R)-4-[(4R)-4-etyl-2-imino-4-
Q metyl-6-oxo-hexahydropyrimidin-1-
141 0 493,2
y1]-N-[(3S,4R)-3-metoxycroman-4-
yl]croman-6-carboxamit '
C!)
J‘\H » 9 N-[(1R,2S)-2-hydroxy-2-metyl-
Ly | VN : 1939 indan-1-yl]-4-(2-imino-4,4-dimetyl-
MO | 6-oxo-hexahydropyrimidin-1-y1)-3-
o metoxy-croman-6-carboxamit

140
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« 0 N-[(1R,2R)-2-hydroxy-2-metyl-
HN” "N indan-1-y1]-4-(2-imino-4,4-dimetyl-

143 HQ 493,2 oo
0 E 6-oxo-hexahydropyrimidin-1-yl)-3-
0
H

metoxy-croman-6-carboxamit

HO,
NH Y. O ,
x N-[(4S)-2,2-dimetylcroman-4-yl]-3-
HN- N hydroxy-4-(2-imino-4,4-dimetyl-6-
4 | AN 4933 o
O O oxo-hexahydropyrimidin-1-
o’ H yl)croman-6-carboxamit
0
J\JI\H e 4-[(4R)-4-etyl-2-imino-4-metyl-6-

493.2 oxo-hexahydropyrimidin-1-y1]-N-

145 Q
Fk/‘l%o "Q [(1R,2R)-2-hydroxyindan-1-yl]-3-

metoxy-croman-6-carboxamit

N-[(1R,2R)-2-hydroxyindan-1-yl]-
3-(2-imino-4,4-dimetyl-6-oxo-

146 493,1 | hexahydropyrimidin-1-yl)-2-

(metoxymetyl)-2-metyl-3H-
benzofuran-5-carboxamit

(4R)-4-(4,4-dietyl-2-imino-6-0xo0-
hexahydropyrimidin-1-yl)-N-
[(1S,25)-6-flo-2-hydroxy-indan-1-
yl]croman-6-carboxamit

147 495.3

|

141



48561 1421246

(4R)-4-(4,4-dietyl-2-imino-6-0xo0-
hexahydropyrimidin-1-yl)-N-
[(1R,2R)-6-flo-2-hydroxy-indan-1-
yl]croman-6-carboxamit

148 495,3

/[f\ﬂ* (3R)-N-[(3S,4R)-6-flo-3-hydroxy-
HN™ N HO, »~o 2,2-dimetyl-croman-4-yl]-3-(2-

149 ‘Mo 4951 | imino-4,4-dimetyl-6-oxo-
o]

hexahydropyrimidin-1-yl)indan-5-

Iz

F carboxamit

metoxyphenyl)etyl]croman-6-

/'l\][' ‘ 7 (4R)-4-(4,4-dietyl-2-imino-6-0xo-
RN N hexahydropyrimidin-1-yl)-N-[2-
150 \j\/go [/OH 495,3 | hydroxy-1-(2-
@)

carboxamit

(4R)-4-[(4R)-4-ctyl-2-imino-4-

151 >0 497.2 metyl-6-oxo-hexahydropyrimidin-1-
$ yl]-N-(6-flo-3-hydroxy-croman-4-
yl)croman-6-carboxamit
F
(4R)-4-(4,4-dietyl-2-imino-6-0xo0-
152 4972 hexahydropyrimidin-1-yl)-N-(2,2-

difloindan-1-yl)croman-6-
carboxamit

142
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153

Cl

499,1

(4R)-N-[(3S,4R)-6-clo-3-hydroxy-
croman-4-yl]-4-(2-imino-4,4-
dimetyl-6-oxo-hexahydropyrimidin-
1-yl)croman-6-carboxamit

154

503,2

(4R)-4-(4,4-dietyl-2-imino-6-0xo-
hexahydropyrimidin-1-yl)-N-
[(I'R,2'R)-2'-
hydroxyspiro[xyclopropan-1,3'-
indan]-1'-yl]Jcroman-6-carboxamit

155

503,3

(4R)-4-(4,4-dietyl-2-imino-6-0xo0-
hexahydropyrimidin-1-yl)-N-
[(1'S,2'S)-2'-
hydroxyspiro[xyclopropan-1,3'-
indan]-1'-yl]jcroman-6-carboxamit

156

503.3

“hexahydropyrimidin-1-yl)-N-[(4S)-

(4R)-4-(4,4-dietyl-2-imino-6-0xo-

2,2-dimetylcroman-4-yl]tetralin-6-
carboxamit

157

O_—-—

505,3

(1IR,3R)-3-(4,4-dietyl-2-imino-6-
oxo-hexahydropyrimidin-1-yl)-N-
[(1R,2R)-2-hydroxy-2-metyl-indan-
1-yl]-1-metoxy-indan-5-carboxamit

158

505.3

(1S,3R)-3-(4,4-dietyl-2-imino-6-
oxo-hexahydropyrimidin-1-yl)-N-
[(1R,2R)-2-hydroxy-2-metyl-indan-
1-yl]-1-metoxy-indan-5-carboxamit

143
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Ja (3R)-3-(4,4-dietyl-2-imino-6-o0xo-
159 HNT N HO, 505.4 hexahydropyrimidin-1-yl)-N-
/?\/& o " | [(3S,4R)-3-hydroxy-2,2-dimetyl-
o H croman-4-yl]indan-5-carboxamit
NH (3R)-N-[(3S,4R)-3-hydroxy-2,2-
HN N dimetyl-croman-4-yl]-3-(2-imino-
160 505,2 | 4,4-dimetyl-6-o0x0-

MO y . . qe
hexahydropyrimidin-1-yl)-1,1-
dimetyl-indan-5-carboxamit

Vi DU 161
O 0 (S,S)-Noyori's, O OH
Br Pd(dppf)Cla, TEA HCOOH, EtsN N
DMSO, MeOH DMF, 35°C Oﬁ
161-1 161-2 161-3
Boc. HO
N -
BN 0
° TMSOK >
> —_—
A— THF, rt, EDCI, HOBY,
THF ,r.t. 3 DIEA, THF

ZnBr,

[

O  pcMm, rt, 16h

161-6

Vi du 161

Budc A: metyl 8-0x0-5,6,7,8-tetrahydronaphtalen-2-carboxylat 161-2
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PdCL(dppf) (11 g, 15,03 mmol) va trietylamin (108 mL, 777 mmol) dugc thém vao
dung dich chira 7-bromo-1-tetralon 161-1 (35 g, 155 mmol) trong MeOH (200 mL) va
DMSO (100 mL). Hdn hop nay dugc khudy & 80 °C trong 48 gio & 4p suét 50 psi CO. Sau
khi 1am lanh, hdn hop nay dugc cd trong chan khong. Céan dugc pha lodng bang nude (200
mL), va duoc chiét bang EtOAc (200 mL*3). Céc 16p hitu co két hop duoc rira bang nudc
(400 mL) va nudc mubi (400 mL), duoc sdy kho trén Na,SO04, duoc loc va dugc ¢d trong
chan khong. Chét thé thu duge duge tinh ché bing sic ky cot (SiOs, ete dau hoa: EtOAc =
3:1) thu dugc metyl 8-oxo0-5,6,7,8-tetrahydronaphtalen-2-carboxylat 161-2.

'H NMR (400 MHz, clorofom-d) & 8,63 (d, J= 1,2 Hz, 1H), 8,08 (dd.J=2.0, 6,0 Hz, 1H),
731 (d, J = 8,0 Hz, 1H), 3,90 (s, 3H), 2,99 (t, J = 6,0 Hz, 2H), 2.66 (t, J = 6,4 Hz, 211),
2,10-2,17 (m, 2H)

Budce B: metyl (S)-8-hydroxy-5,6,7,8-tetrahydronaphtalen-2-carboxylat 161-3

Dung dich chua axit formic (27,7 mL, 734 mmol) va TEA (205 mL, 1469 mmol)
trong DMF (400 mL) duogc khudy trong 15 min, sau d6 metyl 8-0x0-5,6,7.8-
tetrahydronaphtalen-2-carboxylat 161-2 (50 g, 245 mmol) va (S,S)-N-(p-toluensulfonyl)-
1,2-diphenyletandiamin(clo)(p-xymen)ruteni(Il) (6,23 g, 9.79 mmol) dugc thém vao va
hon hop nay dugc khudy & 35 °C trong 16 gid. Hon hop nay dugc pha loang bang nudc
(800 mL) va duogc chiét bang EtOAc (500 mL x 3). Céac 16p hiru co két hop duoc rira bing
nude (500 mL) va nude mudi (500 mL), duoc say khé trén NaSO4 khan, dugce loc va dugce
¢6. Cin ma duoc tinh ché bang sic ky nhanh trén silicagel ISCO®; Agela® Flash Column
Silica-CS(330 g), Dung mai giai hap theo gradien 0~30% Etyl axetat/ete dau hoéa @85
mL/min) thu dugc metyl (S)-8-hydroxy-5,6,7,8-tetrahydronaphtalen-2-carboxylat 161-3.

' NMR (400 MHz, clorofom-d) 8 8,13 (s, 1H), 7,84 (d, /= 7,6 Hz, 1H), 7,16 (d, J = 8.4
Hz, 1H), 4,82-4,83 (m, 1H), 3,90 (s, 3H), 2,85-2,92 (m, 1H), 2,73-2,80 (m, 1H), 2,00-2,05
(m, 2H), 1,89-1,91 (m, 1H), 1,76-1,84 (m, 1H)

Buége C: Piéu ché metyl (R,E)-8-(2-((tert-butoxycacbonyl)imino)-4,4-dietyl-6-
oxotetrahydropyrimidin- 1(2H)-y1)-5,6,7,8-tetrahydronaphtalen-2-carboxylat 161-4

DIAD (36,8 mL, 189 mmol) dugc thém béng cach nho giot vao dung dich chura tert-
butyl (E)—(4,4—dietyl-6-oxotetrahydropyrimidin-‘2(lH)-yliden)carbamat (43,1 g, 160
mmol), metyl (S)-8-hydroxy-5,6,7,8-tetrahydronaphtalen-2-carboxylat 161-3 (30 g, 145
mmol) va triphenylphosphan (49,6 g, 189 mmol) trong THF (500 mL) ¢ 0 °C trong moi
truong khi N2. Hon hop nay duoc khuédy ¢ 27 °C trong 2 gio. San pham duoc pha loang
bang EtOAc (100 mL) va ete dau hoa (500 mL) dugc thém tir tir kém theo khuay Hon hop
nay dugc loc. Phan dich loc dugc ¢d trong chan khong va dugc tinh ché bang sic ky nhanh
trén silicagel (ISCO®; Agela® Flash Column Silica-CS(330 g), Dung moi giai hép theo
gradien 10% Etyl axetat/ete diu héa @85 mL/min thu dugc metyl (R.E)-8- (2-((tert-
butoxycacbonyl)imino)—4,4-diety1-6-oxotetrahydropyrimidin-1(2H)-y1)-5,6,7,8-
tetrahydronaphtalen-2-carboxylat 161-4. MS (ESI) m/z: 458,3 (M+H")

145



48561 146/246

'H NMR (400 MHz, clorofom-d) & 10,11 (brs, 1H), 7,72 (d, J = 8,0 Hz, 1H), 7,62 (s, 1H),
7.13 (d, J = 8,4 Hz, 1H), 6,17-6,33 (m, 1H), 3.85 (s, 3H), 2.90-3,08 (m, 1H), 2,75-2,78 (m,
1H), 2,47-2,59 (m, 2H), 2,23-2,35 (m, 1H), 2,01-2,10 (m, 2H), 1,77-1,88 (m, 1H), 1,62-
1,76 (m, 4H), 1,51 (br s, 9H), 0,92-1.01 (m, 6H).

Bude D: Axit (E)-8-(2-((tert-butoxycacbonyl)imino)-4,4-dietyl-6-
oxotetrahydropyrimidin-1(2H)-yl)-5 .6,7,8-tetrahydronaphtalen-2-carboxylic 161-5

Kali trimetylsilanolat (21,31 g, 166 mmol) dugc thém vao dung dich chtra metyl (E)-
8-(2-((tert-butoxycacbonyl)imino)-4,4-diety1-6-oxotetrahydropyrimidin-I(ZH)-yl)—
5.6.7.8-tetrahydronaphtalen-2-carboxylat 161-4 (19 g, 41,5 mmol) trong THF (450 mL).
Hon hop phan tmg thu duge duoc khudy ¢ 25°C trong 0,5 gid. Dung dich chira axit (E)-&-
(2-((tert-butoxycacbonyl)imino)-4,4-dietyl-6- oxotetrahydropyrnmdm 1(2H)- yl) 5,6,7.8-
tet1ahydr0naphtalen 2-carboxylic 161-5 dugc st dung truc tiép cho budc tiép theo ma
khong can tinh ché hodc xir Iy gi thém.

MS (ESI) m/z 444,7 (M+H")

Bugoc  E: tert-butyl ((E)-4,4-dietyl-1-(7-(((3S,4R)-3-hydroxy-3 -metylcroman-4-
yl)carbamoyl)-1,2,3.4-tetrahydronaphtalen-1 -yl)-6-oxotetrahydropyrimidin-2(1H)-
yliden)carbamat 161-6

DIEA (36,4 mL, 209 mmol) dugc thém vao dung dich chua axit (E)-8-(2-((tert-
butoxycacbonyl)imino)-4,4-dietyl-6-oxotetrahydropyrimidin- 1(2H)-y1)-5,6,7.8-
tetrahydronaphtalen-2-carboxylic 161-5 (18,5 g, 41 .7 mmol), EDCI (40,0 g, 209 mmol),
HOBt (16,91 g, 125 mmol) va (3S,4R)-4-amino-3- metylcroman-3-ol (8,22 g, 45,9 mmol)
trong THF (450 mL). Hon hop phéan Gng thu dugce dugc khudy & 25 °C trong 2,5 gid. Hon
hop phan ung dugc dap tat bang nude (400 mL), va dugc chiét bang EtOAc (500 mL*3).
Céc 1op hiru co két hop duoc rua bing nudc mubi (350 mL), dugc sdy kho trén NaxSOa,
duoc loc va dugc ¢ trong chan khong. Chét tho thu dugce duge tinh ché bing sic ky nhanh
trén silicagel (ISCO®; Agela® Flash Column Silica-CS(120 g), Dung moi giai hép theo
gradien 0~30% Etyl axetat/ete dau hoa @85 mL/min) thu dugc tert-butyl ((E)-4. 4-dietyl-
1-(7-(((3S.,4R)-3 -hydroxy-3—metylcroman-4-yl)carbamoyl)- 1,2,3,4-tetrahydronaphtalen-
1-yl)-6-oxotetrahydropyrimidin-2(1H)-yliden)carbamat 161-6. MS (ESI) m/z 605.3
(M+H")

'H NMR (400 MHz, clorofom-d) 8 10,15 (br s, 1H), 7.56 (br s, 1H), 7.42 (d, /= 8,0 Hz,
1H). 7.27-7.31 (m, 1), 7.23 (d, J = 7,6 Hz, 1H), 7.15 (d, J = 8,0 Hz, 1H). 6,99 (1. /= 7.6
Hz. 1H). 6,91 (d, J= 8,0 Hz, 1H), 6,36 (d,J= 7.2 Hz, 1H), 6.25-6,28 (m, 1H), 5,31 (d,J =
7.2 Hz, 1H), 4,96 (s, 1H), 3,96-4,04 (m, 2H), 2,91-3,09 (m, 1H), 2.76-2,80 (m. 1H), 2,53
(br s, 2H).2,28-2,32 (m, 1H), 2,00-2,11 (m, 2H), 1,73-1,88 (m, 1H), 1.62-1,67 (m. 4H).
1.50 (s, 9H), 1,24 (s, 3H), 0,88-0,97 (m, 6H).

Budc F: 8-(4,4-dietyl-2-imino-6—oxotetrahydropyrimidin- 1(2H)-y1)-N-((3S,4R)-3-
hydroxy-3-metylcroman-4-yl)-5,6,7,8-tetrahydronaphtalen-2-carboxamit Vidu 161
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Dung dich chtra tert-butyl ((E)-4,4-dietyl-1-(7-(((3S.,4R)-3-hydroxy-3-metylcroman-
4-yl)carbamoyl)-1,2,3,4-tetrahydronaphtalen- 1-yl)-6-oxotetrahydropyrimidin-2(1H)-
yliden)carbamat 161-6 (25 g, 41,3 mmol) va keém(II) bromua (37,17 g, 165,2 mmol) trong
DCM (300 mL) ¢ 25 °C trong moi truong khi N2 duoc khudy & 25 °C trong 16 gio. Hoén
hop nay duge cd trong chan khong & nhigt do trong phong. MeCN (300 mL) dugc thém va
hon hop nay duge khuéy va sau do duoc loc. Phan dich loc duoc ¢d va dugc tinh ché béng
prep-HPLC (Thiét bi PREPL-X Phuong phap Cot YMC-Triart Prep C18
250%50mm* 10um Didu kién nude (0,05%HC1)-ACN Bat dau B 10 Két thuc B 40 Thoi
gian Gradien (min) 20 100%B Thoi gian gilr (min) 3 Luu lugng (ml/min) 120 Lan tiém 6)
thu  duoc  8-(4.4-dietyl-2-imino-6-oxotetrahydropyrimidin-1 (2H)-y1)-N-((3S.4R)-3-
hydroxy-3-metylcroman-4-yl)-5,6,7,8-tetrahydronaphtalen-2-carboxamit Vi du 161. MS
(ESI) m/z 505,2 (M+H")

"I NMR (400 MHz, metanol-ds) 3 7,63 (br s, 1H), 7,59 (s, 1H), 720-7,24 (m, 1H), 7,17 (d,
J= 8.0 Hz. 2H), 6,88-6,94 (m, 1H), 6.86 (d, J = 8,00 Hz, 1H), 5,19-5,64 (m, 2H), 3.94-
4.05 (m, 2H), 2,67-2,97 (m, 4H), 2,08-2,45 (m, 3H), 1,64-1.89 (m, 5H), 1,28 (s, 3H), 0,98
(t,J= 7.2 Hz, 6H).

Céc hop chit trong Bang 1-4 duoc didu ché theo cach tuong tu nhu dugc mo ta

trong So dd 1 va cac th nghiém duge md ta trong ban mo ta nay. Cac chét déng phan
duoc tach ra bing HPLC didu ché va/hogc SEC diéu ché khong dbi xtng.

Bang 3
Vi du CAu triic LC/MS Tén
(M+1)*

(3R)-N-[(3S.,4R)-3-hydroxy-
2.2-dimetyl-croman-4-y1]-3-

162 0 505.3 (2-imino-4,4-dimetyl-6-0x0-

’ hexahydropyrimidin-1-yl)-

2,2-dimetyl-indan-5-
carboxamit
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(3S)-3-(4,4-dietyl-2-imino-
6-oxo-hexahydropyrimidin-
1-y1)-N-[(1R,2R)-2-
hydroxy-2-metyl-indan-1-
yl1]-2,2-dimetyl-3H-
benzofuran-5-carboxamit

163 505.3

(2R 4R)-4-(4,4-dietyl-2-
NH O Imino-6-0xo-

HNT N 5053 hexahydropyrimidin-1-yl)-

164 OH
/—z\/&o : N-[(1R,2R)-2-hydroxy-2-
Nj% metyl-indan-1-yl]-2-metyl-
H

croman-6-carboxamit

(3S,4S)-4-(4,4-dietyl-2-
imino-6-0xo0-
hexahydropyrimidin-1-yl)-
505,1 N-[(1R,2R)-2-
hydroxyindan-1-yl]-3-

165

metoxy-tetralin-6-
carboxamit

(28,38)-3-[(4R)-4-etyl-2-

NH imino-4-metyl-6-0xo-
166 HN/U\N@,, 0 505.3 hexahydropyrimidin-1-yl1]-
/?K/&() i ij ’ N-[(3S,4R)-3-hydroxy-2,2-
dimetyl-croman-4-yl]-2-
metyl-indan-5-carboxamit

(2R,3S)-3-[(4R)-4-etyl-2-

J\I[l imino-4-metyl-6-oxo-
HO, hexahydropyrimidin-1-yl]-
167 /H—NK/IL ./ 0 505.3 ydropy yll
5 0 N-[(3S,4R)-3-hydroxy-2,2-
N dimetyl-croman-4-yl]-2-
metyl-indan-5-carboxamit
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168

z
T
\\\

HNT NS

505,3

(2R,3R)-3-[(4R)-4-etyl-2-
imino-4-metyl-6-0xo-
hexahydropyrimidin-1-yl]-
N-[(3S,4R)-3-hydroxy-2,2-
dimetyl-croman-4-yl]-2-
metyl-indan-5-carboxamit

169

505.3

(2S,3R)-3-[(4R)-4-etyl-2-
imino-4-metyl-6-oxo-
hexahydropyrimidin-1-yl]-
N-[(3S.4R)-3-hydroxy-2,2-
dimetyl-croman-4-yl]-2-
metyl-indan-5-carboxamit

170

HO,

Iz

505.3

(1S,3S)-3-[(4R)-4-etyl-2-
imino-4-metyl-6-0xo-
hexahydropyrimidin-1-yl]-
N-[(3S.4R)-3-hydroxy-2,2-
dimetyl-croman-4-yl]-1-
metyl-indan-5-carboxamit

171

HO,

505.3

(1R,3R)-3-[(4R)-4-etyl-2-
imino-4-metyl-6-0x0-
hexahydropyrimidin-1-yl]-
N-[(3S.,4R)-3-hydroxy-2,2-
dimetyl-croman-4-yl]-1-
metyl-indan-5-carboxamit

172

@)

507,3

(4R)-N-[(3S,4R)-3-hydroxy-
2.2 3-trimetyl-croman-4-yl]-
4-(2-imino-4,4-dimetyl-6-
oxo-hexahydropyrimidin-1-
yl)croman-6-carboxamit
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(4R)-4-(4,4-dietyl-2-imino-

HNT N O/ 6-o0xo0-hexahydropyrimidin-
173 B\Ao o 507.3 1-y1)-N-[(3S,4R)-3-

metoxycroman-4-
yl]Jeroman-6-carboxamit

(3S,4R)-4-[(4R)-4-etyl-2-
imino-4-metyl-6-oxo-
hexahydropyrimidin-1-yl]-
507,1 N-[(1R,2R)-2-
hydroxyindan-1-yl]-3-

174

(metoxymetyl)croman-6-

carboxamit

N-[(1R,2R)-2-
hydroxyindan-1-yl]-4-(2-

imino-4,4-dimetyl-6-oxo-

175 507,3

hexahydropyrimidin-1-yl)-
2-(metoxymetyl)-2-metyl-
croman-6-carboxamit

(4R)-4-(4,4-dietyl-2-imino-
6-oxo-hexahydropyrimidin-
507,2 1-y1)-N-[2-(hydroxymetyl)-
2-metyl-3H-benzofuran-3-

176A

yl]croman-6-carboxamit

(4R)-4-(4,4-dietyl-2-imino-
6-o0x0-hexahydropyrimidin-
507,3 1-y1)-N-[2-(hydroxymetyl)-
2-metyl-3H-benzofuran-3-

176B

yl]Jcroman-6-carboxamit
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(4R)-4-(4,4-dietyl-2-imino-
6-oxo-hexahydropyrimidin-
507,3 1-y1)-N-[2-(hydroxymetyl)-
2-metyl-3H-benzofuran-3-

176C

yl]croman-6-carboxamit

(4R)-4-(4,4-dietyl-2-imino-
6-oxo0-hexahydropyrimidin-
507,3 1-y1)-N-[2-(hydroxymetyl)-
2-metyl-3H-benzofuran-3-

176D

yl]croman-6-carboxamit

N-[(4S)-2,2-dimetylcroman-
4-y1]-4-[(4S)-4-etyl-2-

imino-4-metyl-6-oxo-

177 507,3

hexahydropyrimidin-1-yl]-
3-hydroxy-croman-6-
carboxamit

3-(4,4-dietyl-2-imino-6-0x0-
hexahydropyrimidin-1-yl)-
N-[(1R,2R)-2-

507.,3 hydroxyindan-1-yl]-2-
(hydroxymetyl)-2-metyl-

178A

3H-benzofuran-5-
carboxamit

3-(4,4-dietyl-2-imino-6-0x0-
hexahydropyrimidin-1-yl)-
N-[(1R,2R)-2-

507,3 hydroxyindan-1-yl]-2-
(hydroxymetyl)-2-metyl-

178B

3H-benzofuran-5-

carboxamit
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179

507,3

4-[(4R)-4-etyl-2-imino-4-
metyl-6-oxo-
hexahydropyrimidin-1-yl]-
N-[(IR,2R)-2-hydroxy-2-
metyl-indan-1-yl]-3-
metoxy-croman-6-
carboxamit

180

507.3

4-[(4R)-4-etyl-2-imino-4-
metyl-6-0xo-
hexahydropyrimidin-1-yl]-
N-[(1R,2R)-2-
hydroxyindan-1-yl]-3-
metoxy-3-metyl-croman-6-

carboxamit

181A

507,3

4-[(4R)-4-etyl-2-imino-4-
metyl-6-0xo-
hexahydropyrimidin-1-yl]-
N-[(3S.4R)-3-hydroxy-3-
metyl-croman-4-yl]-2-
metyl-croman-6-carboxamit

181B

507,3

4-[(4R)-4-etyl-2-imino-4-
metyl-6-0x0-
hexahydropyrimidin-1-yl}-
N-[(3S,4R)-3-hydroxy-3-
metyl-croman-4-yl]-2-
metyl-croman-6-carboxamit

182

507,3

(3S)-N-[(3S,4R)-3-hydroxy-
2,2-dimetyl-croman-4-yl]-3-
(2-imino-4,4-dimetyl-6-oxo-
hexahydropyrimidin-1-yl)-
2.2-dimetyl-3H-benzofuran-
5-carboxamit
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183

507.3

N-[(1R,2S)-2-hydroxy-2-
metyl-indan-1-yl]-3-(2-
imino-4,4-dimetyl-6-o0x0-
hexahydropyrimidin-1-yl)-
2-(metoxymetyl)-2-metyl-
3H-benzofuran-5-
carboxamit

184

507.,3

(4R)-N-[(3R,4S)-3-hydroxy-
2.2,3-trimetyl-croman-4-yl]-
4-(2-imino-4,4-dimetyl-6-
oxo-hexahydropyrimidin-1-
yl)croman-6-carboxamit

185

HO

Iz

509,2

N-[(3R,4R)-3-hydroxy-3-
metyl-croman-4-yl]-4-(2-
imino-4,4-dimetyl-6-oxo-
hexahydropyrimidin-1-yl)-
3-metoxy-croman-6-
carboxamit

186

O
I=

509.2

N-[(3S.4R)-3-hydroxy-3-
metyl-croman-4-yl]-4-(2-
imino-4,4-dimetyl-6-oxo-
hexahydropyrimidin-1-yl)-
3-metoxy-croman-6-
carboxamit

187

511,3

N-[(1R,2S)-2-hydroxy-2-
metyl-indan-1-yl]-4-(2-
imino-4,4-dimetyl-6-oxo-
hexahydropyrimidin-1-yl)-
1,1-dioxo-3,4-dihydro-2H-
thiocromen-6-carboxamit
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N-[(1R,2R)-2-hydroxy-2-
metyl-indan-1-yl]-4-(2-

imino-4,4-dimetyl-6-o0xo-

188 OH 511,2

hexahydropyrimidin-1-yl)-
1,1-dioxo-3,4-dihydro-2H-
thiocromen-6-carboxamit

(4R)-N-[(3S,4R)-6-flo-3-
hydroxy-2,2-dimetyl-

189 5113 croman-4-yl]-4-(2-imino-

4,4-dimetyl-6-0x0-
hexahydropyrimidin-1-

yl)croman-6-carboxamit

(4R)-4-[(4R)-4-etyl-2-
imino-4-metyl-6-0xo-
0 5112 hexahydropyrimidin-1-yl]-

’ N-(6-flo-3-hydroxy-3-
metyl-croman-4-yl)croman-

190A

6-carboxamit

(4R)-4-[(4R)-4-etyl-2-
imino-4-metyl-6-0xo-
0 5112 hexahydropyrimidin-1-yl]-

’ N-(6-flo-3-hydroxy-3-
metyl-croman-4-yl)croman-

190B

6-carboxamit

(4R)-4-[(4R)-4-etyl-2-
imino-4-metyl-6-0xo-
o) 5112 hexahydropyrimidin-1-yl]-

, N-(6-flo-3-hydroxy-3-
metyl-croman-4-yl)croman-

190C

6-carboxamit
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(4R)-4-(4,4-dietyl-2-imino-
6-oxo-hexahydropyrimidin-
511,2 1-y1)-N-[(3S,4R)-6-flo-3-
hydroxy-croman-4-

191

yl]croman-6-carboxamit

(4R)-4-(4,4-dietyl-2-imino-
6-oxo-hexahydropyrimidin-
511,3 1-y1)-N-[(3R,45)-6-1lo-3-
hydroxy-croman-4-

192

yl]croman-6-carboxamit

(4R)-4-[(4R)-4-etyl-2-
imino-4-metyl-6-0xo0-
hexahydropyrimidin-1-yl]-
N-(5-flo-3-hydroxy-3-
metyl-croman-4-yl)croman-

193A @) 511,3

6-carboxamit

(4R)-4-[(4R)-4-etyl-2-
imino-4-metyl-6-0xo-
hexahydropyrimidin-1-yl]-
N-(5-flo-3-hydroxy-3-
metyl-croman-4-yl)croman-

193B 0 511.3

6-carboxamit

(4R)-4-[(4R)-4-etyl-2-
imino-4-metyl-6-0xo0-
hexahydropyrimidin-1-yl]-
N-(5-flo-3-hydroxy-3-
metyl-croman-4-yl)croman-

193C @) 5113

6-carboxamit

155
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(4R)-N-benzhydryl-4-(4,4-

194 511.3 dietyl-2-imino-6-oxo-

hexahydropyrimidin-1-
yl)croman-6-carboxamit

(4R)-N-[(3S,4R)-6-clo-3-

hydroxy-3-metyl-croman-4-
513,1 yl]-4-(2-imino-4,4-dimetyl-
6-oxo-hexahydropyrimidin-

195

1-yl)croman-6-carboxamit

(4R)-N-[(3S,4R)-6-clo-3-
hydroxy-croman-4-yl]-4-
[(4R)-4-etyl-2-imino-4-

196
metyl-6-0x0-

513,2

hexahydropyrimidin-1-

yl]croman-6-carboxamit

(4R)-4-(4,4-dietyl-2-imino-
6-0x0-hexahydropyrimidin-
513,2 1-y1)-N-[(1S,2R)-3,3-diflo-
2-hydroxy-indan-1-

197

yl]croman-6-carboxamit

(4R)-4-(4,4-dietyl-2-imino-
6-oxo-hexahydropyrimidin-
513,2 1-yD)-N-[(1R.25)-3,3-diflo-
2-hydroxy-indan-1-

198

yl]croman-6-carboxamit

156
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199

HNT N HO, )~o

513.3

(3R)-1,1-diflo-N-[(3S,4R)-
3-hydroxy-2,2-dimetyl-
croman-4-yl]-3-(2-imino-
4 4-dimetyl-6-0x0-
hexahydropyrimidin-1-
yl)indan-5-carboxamit

200

517.3

(4R)-N-
[xyclohexyl(phenyl)metyl]-
4-(4,4-dietyl-2-imino-6-0xo0-
hexahydropyrimidin-1-
yl)croman-6-carboxamit

201

519,3

(4R)-4-(4,4-dietyl-2-imino-
6-oxo-hexahydropyrimidin-
1-y1)-N-[(3S.4R)-3-
hydroxy-2,2-dimetyl-
croman-4-yl]tetralin-6-
carboxamit

202

521,2

(3S,4R)-4-[(4R)-4-etyl-2-
imino-4-metyl-6-0xo-
hexahydropyrimidin-1-yl]-
N-[(1R,2R)-2-hydroxy-2-
metyl-indan-1-yl]-3-
(metoxymetyl)croman-6-
carboxamit

203

521,3

(1R,3R)-3-(4.,4-dietyl-2-
imino-6-0xo0-
hexahydropyrimidin-1-yl)-
N-[(3S,4R)-3-hydroxy-3-
metyl-croman-4-yl]-1-
metoxy-indan-5-carboxamit

157



48561
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204

=z
T

HN™ N

(IR,3S)-3-(4,4-dietyl-2-
imino-6-0xo0-
hexahydropyrimidin-1-yl)-
N-[(3S,4R)-3-hydroxy-3-
metyl-croman-4-yl]-1-
metoxy-indan-5-carboxamit

205

521,3

(1S,3R)-3-(4.4-dietyl-2-
imino-6-0xo0-
hexahydropyrimidin-1-yl)-
N-[(3S,4R)-3-hydroxy-3-
metyl-croman-4-yl]-1-
metoxy-indan-5-carboxamit

206

5213

N-[(1R,2S)-2-hydroxy-2-
metyl-indan-1-yl]-4-(2-
imino-4,4-dimetyl-6-oxo0-
hexahydropyrimidin-1-yl)-
2-(metoxymetyl)-2-metyl-
croman-6-carboxamit

207

521,2

4-(4,4-dietyl-2-imino-6-oxo-
hexahydropyrimidin-1-yl)-
N-[(4S)-2,2-dimetylcroman-
4-yl]-3-hydroxy-croman-6-
carboxamit

208

521,3

4-(4,4-dietyl-2-imino-6-oxo-
hexahydropyrimidin-1-yl)-
N-[(1R,2R)-2-
hydroxyindan-1-yl]-3-
metoxy-3-metyl-croman-6-
carboxamit

158



48561
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209

521,3

4-(4,4-dietyl-2-imino-6-0Xx0-
hexahydropyrimidin-1-yl)-
N-[(3S,4R)-3-hydroxy-3-
metyl-croman-4-yl]-2-
metyl-croman-6-carboxamit

210

521.3

4-[(4R)-4-etyl-2-imino-4-
metyl-6-0xo0-
hexahydropyrimidin-1-yl]-
N-[(3S.,4R)-3-hydroxy-2,2-
dimetyl-croman-4-yl1]-2-
metyl-croman-6-carboxamit

211

521,2

(5R)-5-(4,4-dietyl-2-imino-
6-oxo-hexahydropyrimidin-
1-y1)-N-[(3S,4R)-3-
hydroxy-3-metyl-croman-4-
y1]-2.3,4,5-tetrahydro-1-
benzoxepine-7-carboxamit

212

521,3

4-(4,4-dietyl-2-imino-6-0xo-
hexahydropyrimidin-1-yl)-
N-[(1R,2R)-2-hydroxy-2-
metyl-indan-1-yl]-3-
metoxy-croman-06-
carboxamit

213

521,3

4-(4,4-dietyl-2-imino-6-0x0-
hexahydropyrimidin-1-yl)-
N-[(1R,2S)-2-hydroxy-2-
metyl-indan-1-yl]-3-
metoxy-croman-6-
carboxamit

159
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N-[(4S)-2,2-dimetylcroman-
4-y1]-3-(2-imino-4,4-

, dimetyl-6-o0x0-

214A 0 5213 hexahydropyrimidin-1-yl)-
2-(metoxymetyl)-2-metyl-
3H-benzofuran-5-

carboxamit

N-[(4S)-2,2-dimetylcroman-
4-yl]-3-(2-imino-4,4-
dimetyl-6-o0x0-

214B 0 5213 hexahydropyrimidin-1-yl)-

2-(metoxymetyl)-2-metyl-

3H-benzofuran-5-

carboxamit
\cia (3R,4R)-4-(4,4-dietyl-2-
NH ¢ 0 imino-6-0xo0-
HNT N hexahydropyrimidin-1-yl)-

215 HO 5213 N-[(1R,2R)-2-

j hydroxyindan-1-yl]-3-
(metoxymetyl)croman-6-
carboxamit

(3S,4R)-4-(4,4-dietyl-2-
imino-6-0xo0-
hexahydropyrimidin-1-yl)-
5213 N-[(1R,2R)-2-
hydroxyindan-1-yl]-3-

216

(metoxymetyl)croman-6-

carboxamit

160
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217

5233

N-[(3S,4R)-3-hydroxy-2,2-
dimetyl-croman-4-yl]-4-(2-
imino-4,4-dimetyl-6-oxo0-
hexahydropyrimidin-1-yl)-
3-metoxy-croman-6-
carboxamit

218

523,2

4-[(4R)-4-etyl-2-imino-4-
metyl-6-0x0-
hexahydropyrimidin-1-yl]-
N-[(3S,4R)-3-hydroxy-3-
metyl-croman-4-yl]-3-
metoxy-croman-6-
carboxamit

219

5233

N-[(3S,4R)-3-hydroxy-3-
metyl-croman-4-yl]-3-(2-
imino-4,4-dimetyl-6-0xo0-
hexahydropyrimidin-1-yl)-
2-(metoxymetyl)-2-metyl-
3H-benzofuran-5-
carboxamit

220

525.2

(4R)-N-[(4S)-2,2-
dimetylcroman-4-yl1]-4-(2-
imino-4,4-dimetyl-6-0xo0-
hexahydropyrimidin-1-yl)-
1,1-dioxo-3,4-dihydro-2H-

thiocromen-6-carboxamit

221

525.3

(4S)-N-[(45)-2,2-
dimetylcroman-4-yl]-4-(2-
imino-4,4-dimetyl-6-0x0-
hexahydropyrimidin-1-yl)-
1,1-dioxo-3,4-dihydro-2H-
thiocromen-6-carboxamit

161



48561
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222

525,2

(4R)-4-(4,4-dietyl-2-imino-
6-oxo-hexahydropyrimidin-
1-y1)-N-[(1R,2R)-2-
hydroxyindan-1-yl]-1,1-
dioxo-3,4-dihydro-2H-
thiocromen-6-carboxamit

223

5253

(4S)-4-(4,4-dietyl-2-imino-
6-oxo-hexahydropyrimidin-
1-y1)-N-[(1R,2R)-2-
hydroxyindan-1-yl]-1,1-
dioxo-3,4-dihydro-2H-
thiocromen-6-carboxamit

224

525.3

(4R)-4-[(4R)-4-etyl-2-
imino-4-metyl-6-oxo-
hexahydropyrimidin-1-yl]-
N-[(3S,4R)-6-flo-3-
hydroxy-2,2-dimetyl-
croman-4-yl]croman-6-
carboxamit

225

525,2

(4R)-4-[(4S)-4-etyl-2-imino-
4-metyl-6-0x0-
hexahydropyrimidin-1-yl]-
N-[(3S,4R)-6-flo-3-
hydroxy-2,2-dimetyl-
croman-4-yl]croman-6-
carboxamit

226A

525.3

(4R)-4-(4,4-dietyl-2-imino-
6-oxo-hexahydropyrimidin-
1-y1)-N-(6-flo-3-hydroxy-3-
metyl-croman-4-yl)croman-
6-carboxamit

162
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(4R)-4-(4,4-dietyl-2-imino-
6-ox0-hexahydropyrimidin-
5253 1-y1)-N-(6-flo-3-hydroxy-3-
metyl-croman-4-yl)croman-

226B

6-carboxamit

(4R)-4-(4,4-dietyl-2-imino-
6-oxo-hexahydropyrimidin-
525.3 1-y1)-N-(6-flo-3-hydroxy-3-
metyl-croman-4-yl)croman-

226C

6-carboxamit

(4R)-4-(4,4-dietyl-2-imino-
6-oxo-hexahydropyrimidin-
525,1 1-y1)-N-(6-flo-3-hydroxy-3-
metyl-croman-4-yl)croman-

226D

6-carboxamit

(4R)-4-(4,4-dietyl-2-imino-
6-oxo-hexahydropyrimidin-
525.3 1-y1)-N-(3,3-diflo-2,2-

dimetyl-indan-1-yl)croman-

227

6-carboxamit

N-[(3S.4R)-3-hydroxy-3-
metyl-croman-4-yl]-4-(2-

imino-4,4-dimetyl-6-oxo0-

228 527,2

hexahydropyrimidin-1-yl)-
1,1-dioxo-3,4-dihydro-2H-
thiocromen-6-carboxamit

i

163
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N-[(3R,4R)-3-hydroxy-3-
metyl-croman-4-yl]-4-(2-

imino-4,4-dimetyl-6-oxo-

229 5272

0 hexahydropyrimidin-1-yl)-
1,1-dioxo-3,4-dihydro-2H-
thiocromen-6-carboxamit

(4R)-N-[(3S,4R)-6-clo-3-
hydroxy-3-metyl-croman-4—

230 0 527.1 yl]-4-[(4R)-4-etyl-2-imino-

4-metyl-6-0x0-

hexahydropyrimidin-1-

¢l yl]croman-6-carboxamit

(4R)-N-[(3S.,4R)-6-clo-3-
hydroxy-croman-4-yl]-4-
527,3 (4,4-dietyl-2-imino-6-0x0-
hexahydropyrimidin-1-

231

yl)croman-6-carboxamit
Cl

(3R,4S)-N-[(1R,25)-3,3-
diflo-2-hydroxy-indan-1-yl}-
4-[(4R)-4-etyl-2-imino-4-
529.3 metyl-6-0x0-
hexahydropyrimidin-1-yl]-

232

3-metoxy-croman-6-
carboxamit

(4R)-N-(2-xyclohexyl-1-
phenyl-etyl)-4-(4.4-dietyl-2-
233 531,3 imino-6-0xo-

hexahydropyrimidin-1-

yl)croman-6-carboxamit

164



48561 165/246

(4R)-N-[3-hydroxy-3-
(triflometyl)croman-4-yl]-4-
234A o 533.,3 (2-imino-4,4-dimetyl-6-oxo-

hexahydropyrimidin-1-

yl)croman-6-carboxamit

(4R)-N-[3-hydroxy-3-
(triflometyl)croman-4-yl]-4-
234B 0 533,2 (2-imino-4,4-dimetyl-6-oxo0-

hexahydropyrimidin-1-

yl)croman-6-carboxamit

(4R)-N-[3-hydroxy-3-
(triflometyl)croman-4-yl]-4-
0 533,2 (2-imino-4,4-dimetyl-6-oxo-
hexahydropyrimidin-1-

234C

yl)croman-6-carboxamit

\ (3R 4R)-4-(4 4-dietyl-2-
___/ imino-6-0xo0-

)NE ‘ Q hexahydropyrimidin-1-yl)-
235 HN™ N HO 535.1 N-[(1R,2R)-2-hydroxy-2-
/j\/&o ; metyl-indan-1-yl]-3-
% (metoxymetyl)croman-6-
carboxamit

(1R,3R)-3-(4 4-dietyl-2-

O.——
NH imino-6-0x0-
536 HN/U\N\\» Ho, Mg 5353 hexahydropyrimidin-1-yl)-
fzv&o ’ N-[(38,4R)-3-hydroxy-2.2-
s N dimetyl-croman-4-yl]-1-

metoxy-indan-5-carboxamit

165
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(18,3S)-3-(4.,4-dietyl-2-
1imino-6-0xo-

NH
237 HN X N Ho, Yo 5353 hexahydropyrimidin-1-yl)-
/z\/go N-[(3S.,4R)-3-hydroxy-2,2-
dimetyl-croman-4-yl]-1-

metoxy-indan-5-carboxamit

(1R,3S)-3-(4,4-dietyl-2-

O.—-—
NH imino-6-0xo0-
538 HN)kN HO, Yo 535.4 hexahydropyrimidin-1-yl)-
d\/&O ’ N-[(38,4R)-3-hydroxy-2.2-
s N dimetyl-croman-4-yl]-1-
metoxy-indan-5-carboxamit
(1S,3R)-3-(4,4-dietyl-2-

imino-6-0xo0-

NH
139 HNJ\ N Ho, Yo 5353 hexahydropyrimidin- 1-yl)-
/2\/&0 : N-[(3S.4R)-3-hydroxy-2,2-
dimetyl-croman-4-yl]-1-

metoxy-indan-5-carboxamit

(3R,4R)-4-(4,4-dietyl-2-
imino-6-0xo0-
hexahydropyrimidin-1-yl)-
N-[(3S,4R)-3-hydroxy-2,2-
dimetyl-croman-4-yl]-3-

240 5354

metyl-croman-6-carboxamit

(3S,4R)-4-(4,4-dietyl-2-
imino-6-0x0-
hexahydropyrimidin-1-yl)-
N-[(3S,4R)-3-hydroxy-2,2-
dimetyl-croman-4-yl]-3-

241 o) 535.3

metyl-croman-6-carboxamit

166



48561
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242A

Iz

o) 535,3

—
(4R)-4-(4,4-dietyl-2-imino-
6-oxo0-hexahydropyrimidin-
1-y1)-N-(3-hydroxy-2,2,3-
trimetyl-croman-4-
yl)croman-6-carboxamit

242B

Iz

0 535.,3

(4R)-4-(4,4-dietyl-2-imino-
6-oxo-hexahydropyrimidin-
1-y1)-N-(3-hydroxy-2,2,3-
trimetyl-croman-4-
yl)croman-6-carboxamit

243

535.3

4-[(4R)-4-etyl-2-imino-4-
metyl-6-0x0-
hexahydropyrimidin-1-yl]-
N-[(3S,4R)-3-hydroxy-2,2-
dimetyl-croman-4-yl]-3.3-
dimetyl-croman-6-
carboxamit

244

535.3

4-(4,4-dietyl-2-imino-6-0x0-
hexahydropyrimidin-1-yl)-
N-[(1R,2R)-2-
hydroxyindan-1-yl]-3-
(metoxymetyl)-3-metyl-
croman-6-carboxamit

245

535.4

(3S)-3-(4,4-dietyl-2-imino-
6-0x0-hexahydropyrimidin-
1-y1)-N-[(3S.4R)-3-
hydroxy-2,2-dimetyl-
croman-4-yl]-2,2-dimetyl-
3H-benzofuran-5-
carboxamit

167
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(2R,4R)-4-(4,4-dietyl-2-
imino-6-0xo-
hexahydropyrimidin-1-yl)-
N-[(3S,4R)-3-hydroxy-2,2-
dimetyl-croman-4-yl]-2-

246 5353

metyl-croman-6-carboxamit

(3S.4S)-4-(4,4-dietyl-2-
imino-6-0xo-
hexahydropyrimidin-1-yl)-
HQ 535,1 N-[(3S,4R)-3-hydroxy-3-
metyl-croman-4-yl]-3-

247

metoxy-tetralin-6-

Iz

carboxamit

(5R)-5-(4,4-dietyl-2-imino-
6-oxo-hexahydropyrimidin-
1-y1)-N-[(3S,4R)-3-

535,2 hydroxy-2,2-dimetyl-
croman-4-yl]-2,3.4,5-

248

tetrahydro-1-benzoxepine-7-

carboxamit

(2R,3S)-3-(4,4-dietyl-2-
imino-6-0xo-
hexahydropyrimidin-1-yl)-
535.3 N-[(1R,2R)-2-
hydroxytetralin-1-yl]-2-

249

(metoxymetyl)-2-metyl-3H-
benzofuran-5-carboxamit

168



48561
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250

535.3

(2R,3S)-3-(4.,4-dietyl-2-
imino-6-0xo-
hexahydropyrimidin-1-yl)-
N-[(1S,25)-2-
hydroxytetralin-1-yl]-2-
(metoxymetyl)-2-metyl-3H-
benzofuran-5-carboxamit

251A

535,3

3-(4,4-dietyl-2-imino-6-0xo0-
hexahydropyrimidin-1-yl)-
N-[(3S,4R)-3-hydroxy-2,2-
dimetyl-croman-4-yl]-2-
metoxy-indan-5-carboxamit

251B

535.3

3-(4,4-dietyl-2-imino-6-0xo0-
hexahydropyrimidin-1-yl)-
N-[(3S,4R)-3-hydroxy-2,2-
dimetyl-croman-4-yl]-2-
metoxy-indan-5-carboxamit

251C

535.4

3-(4,4-dietyl-2-imino-6-0Xo-
hexahydropyrimidin-1-yl)-
N-[(3S,4R)-3-hydroxy-2,2-
dimetyl-croman-4-yl]-2-
metoxy-indan-5-carboxamit

252

537.,2

(3S,4R)-4-[(4R)-4-etyl-2-
imino-4-metyl-6-0xo-
hexahydropyrimidin-1-yl]-
N-[(3S,4R)-3-hydroxy-3-
metyl-croman-4-yl]-3-
(metoxymetyl)croman-6-
carboxamit

169
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(3R,4S)-4-(4,4-dietyl-2-
imino-6-0xo-
hexahydropyrimidin-1-yl)-
5373 N-[(3R,4R)-3-hydroxy-3-
metyl-croman-4-yl]-3-

253

metoxy-croman-6-
carboxamit

| (3R,4S)-4-(4,4-dietyl-2-

° imino-6-0xo-
hexahydropyrimidin-1-yl)-
5373 N-[(3S,4R)-3-hydroxy-3-
metyl-croman-4-yl]-3-

254

metoxy-croman-6-

carboxamit

(3R,4S)-4-[(4R)-4-etyl-2-
imino-4-metyl-6-oxo0-
hexahydropyrimidin-1-yl]-
5372 N-[(3S,4R)-3-hydroxy-2,2-
dimetyl-croman-4-yl]-3-

255

metoxy-croman-6-

carboxamit

N-[(3S.4R)-3-hydroxy-2,2-
dimetyl-croman-4-yl1]-3-(2-
imino-4,4-dimetyl-6-oxo-
256 537,2 hexahydropyrimidin-1-yl)-
2-(metoxymetyl)-2-metyl-
3H-benzofuran-5-

carboxamit

170
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N-[(3S,4R)-3-hydroxy-2,2-
dimetyl-croman-4-yl]-3-(2-
imino-4,4-dimetyl-6-oxo-
257 5373 hexahydropyrimidin-1-yl)-
2-(metoxymetyl)-2-metyl-
3H-benzofuran-5-
carboxamit

(4R)-4-(4,4-dietyl-2-imino-
6-oxo-hexahydropyrimidin-
537,3 1-y1)-N-(3-hydroxy-7-

metoxy-3-metyl-croman-4-

258A

yl)croman-6-carboxamit

(4R)-4-(4,4-dietyl-2-imino-
6-oxo-hexahydropyrimidin-
o 537,3 1-y1)-N-(3-hydroxy-7-

metoxy-3-metyl-croman-4-

258B

0 yl)croman-6-carboxamit

(4R)-4-(4,4-dietyl-2-imino-
6-oxo-hexahydropyrimidin-
© 537,3 1-y1)-N-(3-hydroxy-7-

metoxy-3-metyl-croman-4-

258C

0 yl)croman-6-carboxamit

(4R)-4-(4,4-dietyl-2-imino-
6-oxo-hexahydropyrimidin-
537,3 1-y1)-N-(3-hydroxy-7-

metoxy-3-metyl-croman-4-

258D

yl)croman-6-carboxamit

171



48561
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259A

o 537.3

(4R)-4-(4,4-dietyl-2-imino-
6-oxo-hexahydropyrimidin-
1-y1)-N-(3-hydroxy-5-
metoxy-3-metyl-croman-4-
yl)croman-6-carboxamit

259B

o 5373

(4R)-4-(4,4-dietyl-2-imino-
6-oxo-hexahydropyrimidin-
1-y1)-N-(3-hydroxy-5-
metoxy-3-metyl-croman-4-
yl)croman-6-carboxamit

259C

o 537.3

(4R)-4-(4,4-dietyl-2-imino-
6-oxo-hexahydropyrimidin-
1-y1)-N-(3-hydroxy-5-

metoxy-3-metyl-croman-4-

yl)croman-6-carboxamit

259D

o 537.3

(4R)-4-(4,4-dietyl-2-imino-
6-oxo0-hexahydropyrimidin-
1-y1)-N-(3-hydroxy-5-
metoxy-3 -metyl-croman-4-
yl)croman-6-carboxamit

260

539,3

(4R)-4-(4,4-dietyl-2-imino-
6-oxo-hexahydropyrimidin-
1-y1)-N-[(1R,2R)-2-
hydroxy-2-metyl-indan-1-
yl]-1,1-dioxo-3,4-dihydro-
2H-thiocromen-6-

carboxamit

172
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261

539,3

(4S)-4-(4,4-dietyl-2-imino-
6-0x0-hexahydropyrimidin-
1-yD)-N-[(1R,2R)-2-
hydroxy-2-metyl-indan-1-
yl]-1,1-dioxo-3,4-dihydro-
2H-thiocromen-6-
carboxamit

262

539.3

(4R)-4-(4,4-dietyl-2-imino-
6-oxo-hexahydropyrimidin-
1-y1)-N-[(1R,25)-2-
hydroxy-2-metyl-indan-1-
yl]-1,1-dioxo-3,4-dihydro-
2H-thiocromen-6-
carboxamit

263

539.3

(4S)-4-(4,4-dietyl-2-imino-
6-oxo-hexahydropyrimidin-
1-y1)-N-[(1R,25)-2-
hydroxy-2-metyl-indan-1-
yl]-1,1-dioxo-3.4-dihydro-
2H-thiocromen-6-
carboxamit

264

539.3

(4R)-4-(4,4-dietyl-2-imino-
6-oxo-hexahydropyrimidin-
1-y1)-N-(1,3-
diphenylpropyl)croman-6-
carboxamit

265

541.3

(4R)-N-[(3S,4R)-3-hydroxy-
2,2-dimetyl-croman-4-yl]-4-
(2-imino-4,4-dimetyl-6-oxo-
hexahydropyrimidin-1-yl)-
1,1-dioxo-3,4-dihydro-2H-
thiocromen-6-carboxamit
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(4R)-N-[(3S,4R)-6-clo-3-

hydroxy-3-metyl-croman-4-
541,2 yl]-4-(4,4-dietyl-2-imino-6-
oxo-hexahydropyrimidin-1-

266

yl)croman-6-carboxamit

(4R)-N-[(2S.,4R)-2-
(diflometoxymetyl)croman-
4-y1]-4-[(4R)-4-etyl-2-

267 .
imino-4-metyl-6-o0xo-

5433

hexahydropyrimidin-1-
yl]eroman-6-carboxamit

(4R)-N-[(2R,4R)-2-
(diflometoxymetyl)croman-
4-y1]-4-[(4R)-4-etyl-2-

26
8 imino-4-metyl-6-oxo0-

543.,3

hexahydropyrimidin-1-
yl]eroman-6-carboxamit

(4R)-N-[(2R,45)-2-
(diflometoxymetyl)croman-
4-y1]-4-[(4R)-4-etyl-2-

269 imino-4-metyl-6-o0xo-

5433

hexahydropyrimidin-1-
yl]jcroman-6-carboxamit

(4R)-N-[(28S,4S)-2-
(diflometoxymetyl)croman-
4-yl]-4-[(4R)-4-etyl-2-

270 imino-4-metyl-6-oxo-

5433

hexahydropyrimidin-1-
yl]croman-6-carboxamit
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(4R)-N-[2-amino-5-
(triflometyl)indan-1-yl]-4-
544,3 (4,4-dietyl-2-imino-6-0xo0-
hexahydropyrimidin-1-

271

yl)croman-6-carboxamit

(4R)-4-(4,4-dietyl-2-imino-
6-oxo-hexahydropyrimidin-
545,3 1-y1)-N-[2-hydroxy-2-
(triflometyl)indan-1-

272A

yl]croman-6-carboxamit

(4R)-4-(4,4-dietyl-2-imino-
6-oxo-hexahydropyrimidin-
545,3 1-y1)-N-[2-hydroxy-2-
(triflometyl)indan-1-

272B

yl]croman-6-carboxamit

(4R)-4-(4,4-dietyl-2-imino-
6-oxo-hexahydropyrimidin-
545,3 1-yl)-N-[2-hydroxy-2-
(triflometyl)indan-1-

272C

yl]croman-6-carboxamit

(4R)-4-(4,4-dietyl-2-imino-
6-oxo-hexahydropyrimidin-
545,3 1-y1)-N-[2-hydroxy-2-
(triflometyl)indan-1-

272D

yl]croman-6-carboxamit

(4R)-N-[(3S.4R)-6,8-diclo-
3-hydroxy-3-metyl-croman-

] sazy | 4l4(2rimino-d.4-

273 cl dimetyl-6-o0xo-

hexahydropyrimidin-1-
Cl yl)croman-6-carboxamit
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4-(4,4-dietyl-2-imino-6-oxo-
hexahydropyrimidin-1-yl)-
N6-[(1R,2R)-2-
hydroxyindan-1-yl]-N2,N2-
dimetyl-croman-2,6-

274 548.3

dicarboxamit

etyl 3-[[(4R)-4-(4,4-dietyl-
2-imino-6-0xo-

hexahydropyrimidin-1-

275 549.4

yl)croman-6-
cacbonyl]amino]-2-metyl-
3H-benzofuran-2-carboxylat

(3S,4S)-4-(4,4-dietyl-2-
imino-6-o0xo-
hexahydropyrimidin-1-yl)-
549,2 N-[(3S,4R)-3-hydroxy-2,2-
dimetyl-croman-4-yl]-3-

276

metoxy-tetralin-6-
carboxamit

(3S,4R)-4-[(4R)-4-etyl-2-
imino-4-metyl-6-oxo-
hexahydropyrimidin-1-yl}-
551,1 N-[(3S,4R)-3-hydroxy-2,2-
dimetyl-croman-4-yl]-3-

277

(metoxymetyl)croman-6-
carboxamit
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(2S,3S)-3-(4,4-dietyl-2-
imino-6-0Xxo-
hexahydropyrimidin-1-yl)-
551,3 N-[(3R.4R)-3-hydroxy-3-
metyl-croman-4-yl]-2-

278

(metoxymetyl)-2-metyl-3H-
benzofuran-5-carboxamit

(2S,3S)-3-(4,4-dietyl-2-
imino-6-0x0-
hexahydropyrimidin-1-yl)-
551,3 N-[(3S,4R)-3-hydroxy-3-
metyl-croman-4-yl]-2-

279

(metoxymetyl)-2-metyl-3H-
benzofuran-5-carboxamit

(2R,3S)-3-(4,4-dietyl-2-
imino-6-0xo0-
hexahydropyrimidin-1-yl)-
551,3 N-[(3R,4R)-3-hydroxy-3-
metyl-croman-4-yl]-2-

280

(metoxymetyl)-2-metyl-3H-
benzofuran-5-carboxamit

(2R,3S)-3-(4,4-dietyl-2-
imino-6-0Xo-
hexahydropyrimidin-1-yl)-
551.3 N-[(3S,4R)-3-hydroxy-3-
metyl-croman-4-yl]-2-

281

(metoxymetyl)-2-metyl-3H-

benzofuran-5-carboxamit
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N-[(3S,4R)-3-hydroxy-2,2-
dimetyl-croman-4-yl]-4-(2-

imino-4,4-dimetyl-6-0xo0-

282A 5513

hexahydropyrimidin-1-yl)-
2-(metoxymetyl)-2-metyl-
croman-6-carboxamit

N-[(3S,4R)-3-hydroxy-2,2-
dimetyl-croman-4-yl]-4-(2-

imino-4,4-dimetyl-6-ox0-

282B 551,1

hexahydropyrimidin-1-yl)-
2-(metoxymetyl)-2-metyl-
croman-6-carboxamit

o) (2S,4R)-4-(4,4-dietyl-2-
imino-6-0xo-

I hexahydropyrimidin-1-yl)-
283 HN™ N 551,2 N-[(3S,4R)-3-hydroxy-3-
@) 0 metyl-croman-4-yl]-2-

.\\O

(metoxymetyl)croman-6-
carboxamit

4-[(4R)-4-etyl-2-imino-4-
metyl-6-0xo0-
hexahydropyrimidin-1-yl]-
551,1 N-[(3S,4R)-3-hydroxy-2,2-
dimetyl-croman-4-yl]-3-

284

metoxy-3-metyl-croman-6-
carboxamit
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285

551.,3

3-(4,4-dietyl-2-imino-6-0x0-
hexahydropyrimidin-1-yl)-
N-[(1R,2R)-2-
hydroxyindan-1-yl]-2,2-
bis(metoxymetyl)-3H-
benzofuran-5-carboxamit

286

OH 551,3

(3S,4S)-4-(4,4-dietyl-2-
imino-6-0xo0-
hexahydropyrimidin-1-yl)-
N-[(3S,4R)-3-hydroxy-3-
metyl-croman-4-yl]-3-
(metoxymetyl)croman-6-
carboxamit

287

551,3

(3R,4R)-4-(4,4-dietyl-2-
imino-6-0xo0-
hexahydropyrimidin-1-yl)-
N-[(3S,4R)-3-hydroxy-3-
metyl-croman-4-yl]-3-
(metoxymetyl)croman-6-
carboxamit

288

551.4

(3S,4R)-4-(4.4-dietyl-2-
imino-6-0xo-
hexahydropyrimidin-1-yl)-
N-[(3S.4R)-3-hydroxy-3-
metyl-croman-4-yl]-3-
(metoxymetyl)croman-6-
carboxamit

289

P
/—z\/go o 553.3

(4R)-4-(4,4-dietyl-2-imino-
6-oxo-hexahydropyrimidin-
1-y1)-N-[(4S)-2,2-
dimetylcroman-4-yl]-1,1-
dioxo-3,4-dihydro-2H-
thiocromen-6-carboxamit

179
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290

5573

(2R,3S)-3-(4,4-dietyl-2-
imino-6-0xo0-
hexahydropyrimidin-1-yl)-
N-[(1R,2S)-3,3-diflo-2-
hydroxy-indan-1-y1]-2-
(metoxymetyl)-2-metyl-3H-

benzofuran-5-carboxamit

291

5572

(2R,3S)-3-(4,4-dietyl-2-
imino-6-0x0-
hexahydropyrimidin-1-yl)-
N-[(1S,2R)-3,3-diflo-2-
hydroxy-indan-1-yl]-2-
(metoxymetyl)-2-metyl-3H-
benzofuran-5-carboxamit

292

562.4

4-(4,4-dietyl-2-imino-6-0xo0
hexahydropyrimidin-1-yl)-
N6-[(1R,2R)-2-hydroxy-2-
metyl-indan-1-y1]-N2,N2-
dimetyl-croman-2,6-
dicarboxamit

293

565,2

(4R)-4-(2-imino-4,4-
dimetyl-6-o0xo0-
hexahydropyrimidin-1-yl)-
1,1-dioxo-N-[(2R,4S5)-2-
(triflometyl)croman-4-yl]-
3,4-dihydro-2H-thiocromen-
6-carboxamit J
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294

565,2

(4S)-4-(2-imino-4,4-
dimetyl-6-oxo0-
hexahydropyrimidin-1-yl)-
1,1-dioxo-N-[(2R,4S)-2-
(triflometyl)croman-4-yl]-
3.,4-dihydro-2H-thiocromen-
6-carboxamit

295

565,3

(3S,4R)-4-(4,4-dietyl-2-
imino-6-0x0-
hexahydropyrimidin-1-yl)-
N-[(3S,4R)-3-hydroxy-2,2-
dimetyl-croman-4-yl]-3-
metoxy-3-metyl-croman-6-
carboxamit

296

565.,3

(3R,4S)-4-(4,4-dietyl-2-
imino-6-0xo-
hexahydropyrimidin-1-yl)-
N-[(3S.4R)-3-hydroxy-2,2-
dimetyl-croman-4-yl]-3-
metoxy-3-metyl-croman-6-
carboxamit

297

- 565.3

3-(4,4-dietyl-2-imino-6-oxo-
hexahydropyrimidin-1-yl)-
N-[(1R,2R)-2-hydroxy-2-
metyl-indan-1-yl]-2,2-
bis(metoxymetyl)-3H-
benzofuran-5-carboxamit

181
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Vi DU 298
(3R.4R)-4-(4,4-dietyl-2-imino-6-oxotetrahydropyrimidin-1 (2H)-y1)-N-((3S,4R)-3-
hydroxy-2,2—dimetylcroman-4-yl)-3-(metoxymetyl)oroman—6-carboxamit

0 OH - O ) (R, R)-Noyori's,
HCOOH, Et3;N
e o ——— 0 o N
DCM DMF
0 0
2981 298-2
NO, NO,

E j 0
< K2003
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© -0 ’ 0 (e MeOH, rt
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HO,
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o) Boc\ - Boc E HoN
TMSOK | >
- >
DBAD, BusP, HNT N EDCI, HOBY,
THF o DIEA, THF
07 “OH
298-6 298-7
~
\? | Mubi HCI
uol
BOC\N /4, O NH ‘1, O
| ‘
HN)\N‘\ HCl-dioxan . HN™ N
-
/j\/\\\ 0 0
0 o)
298-8 Vi du 298

Budc A: metyl 3-(metoxymetyl)-4-oxocroman-6-carboxylat 298-2

DMP (121 g, 285 mmol) dugc thém vao dung dich chira metyl 4-hydroxy-3-
(metoxymetyl)croman-6-carboxylat 298-1 (60 g, 238 mmol) trong CH>Clz (1500 mL)
trong mdi trudng nito. Hon hop nay duoc khuay & 25 °C trong 2 gio. Hon hop nay dugc
loc, sau d6 dugc cd va dugc tinh ché bang sac ky cot (ete diu hoa/EtOAc=100:0 dén 10:1)
thu duoc san pham metyl 3-(metoxymetyl)-4-oxocroman- 6-carboxylat 298-2.
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MS (ESI) m/z 251,3 (M+H")

"H NMR (400 MHZ, clorofom-d) & 8,57 (d, J=2,0 Hz, 1H), 8,13 (d, J = 2,4, 84 Hz,1H),
7.02 (d, J = 8,4 Hz, 1H), 4,70 (dd, J= 5.2, 11,2 Hz, IH), 4,47 (dd, J=5,6, 11,6 Hz, 1H),
3,90 (s, 3H), 3,76-3,84 (m, 1H), 3,65-3,75 (m, 1H), 3.37 (s, 3H), 3,06-3,07 (m, 1H)

Budc B: metyl (3R,4R)-4-hydr0xy-3-(metoxymetyl)croman-6-carboxylat 298-3

Dung dich chira axit formic (26,7 mL, 707 mmol) va trietylamin (197 mL, 1415
mmol) trong DMF (200 mL) duoc khudy trong 15 min, sau d6 metyl 3-(metoxymetyl)-4-
oxocroman-6-carboxylat 298-2 (59 g, 236 mmol) trong DMF (200 mL) va RuCl(p-
xymen)[(R,R)-Ts-DPEN] (C31H3sCIN202RuS) (4, 50 g, 7,07 mmol) dugc thém vao va dugc
khudy trong 12 gi¢ ¢ 25 °C trong moi truong khi N2. Hon hop nay dugc pha loang bang
nude (600 mL), duge chiét bang EtOAc (600 mL*3). Céc 16p hitu co dugc rua bang nudc
(1200 mL) va nudc mudi (800 mL) dugc siy kho trén NaxSO4 khan, duge loc va dugce co.
Can ma duoc tinh ché bang sic ky nhanh trén silicagel (ISCO®; Agela® Flash Column
Silica-CS(330 g), Dung moi giai hép theo gradien 20% Etyl axetat/ete dau héa @100
mL/min) thu dugc metyl (3R,4R)-4-hydroxy-3- (metoxymetyl)croman-6-carboxylat 298-3.

MS (EST) m/z 235,2 (M-18+H")

' NMR (500 MHz, clorofom-d) & 8,05 (d, J= 2,0 Hz, 1H), 7,89 (dd, J=2.0, 8.5 Hz, 1H),
6.87 (d,J = 8.5 Hz, 1H), 4,86 (t, J = 3,5 Hz, 111), 4.20-4,29 (m, 2H), 3,88 (s, 3H), 3,66-
3.73 (m, 1H), 3,56-3,65 (m, 1H), 3,39 (s. 3H), 2,80 (d. J= 4,0 Hz, 1H), 2,32-2.47 (m, 1H)

Budce C: (3R,4S)-3-(metoxymetyl)-4-((4-nitrobenzoyl)oxy)croman-6-carb0xylat 298-4

Axit 4-nitrobenzoic (37,1 g, 222 mmol), triphenylphosphan (116 g, 444 mmol) va di-
tert-butyl azodicarboxylat (102 g, 444 mmol) duoc thém vao dung dich chtra metyl
(3R,4R)-4-hydroxy-3-(metoxymetyl)croman-6- carbxylate 298-3 (56 g, 222 mmol) trong
THF (600 mL) & 0°C trong moi truong khi N2. Hon hop nay dugc khudy & 25 °C trong 1,5
gid. Dung moi duge bay hoi trong diéu kién &p suét giam thu duoc san pham tho. San pham
tho duoc tinh ché bang sdc ky nhanh trén silicagel (ISCO®; 330 g SepaFlash® Silica Flash
Column, Dung mdi giai hép theo gradien 24% EtOAc/ete dau héa @ 100 mL/min) thu
dugc metyl (3R.4 S)—3-(metoxymetyl)-4-((4-nitrobenzoyl)0xy)cr0man-6-carboxy1at 298-4.

Bude D: metyl (3R,4S)-4-hydroxy-3-(metoxymetyl)croman-6-carboxylat 298-5

K>COs (59,6 g, 431 mmol) dugc thém vao dung dich chtra metyl (3R,45)-3-
(metoxymetyl)-4-((4-nitrobenzoyl)oxy)croman- _6-carboxylat 298-4 (86,5 g, 216 mmol)
trong MeOH (500 mL) va CH2Cl, (300 mL) ¢ 25 °C trong moi truong khi N2. Hon hop
nay dugc khudy & 25 °C trong 12 gio. Hon hOp nay duoc pha loang bang nudce (600 mL),
duoc chiét bang DCM (800 mL x 3), duoc sdy kho trén Na;SO4, va duoc loc. Dung moi
dugc bay hoi trong diéu kién ap suit giam. Can duoc tinh ché bang sic ky nhanh trén
silicagel (ISCO®; 330 g Sepa Flash® Silica Flash Column, Dung mdi giai hép theo gradien
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30% FEtOAc/ete dau héa @ 100 mL/min) thu dugc metyl (3R,4S)-4-hydroxy-3-
(metoxymetyl)croman-6-carboxylat 298-5.

MS (ESI) m/z 253,1(M+H")

'H NMR (500 MHz, clorofom-d) 8,12 (d, J= 2,0 Hz, 1H), 7.87 (dd, J = 2.5, 8,5 Hz, 1H),
6.83-6.89 (m, 1H), 4,69-4.75 (m, 1H), 4,33 (dd, J= 3.0, 11,0 Hz, 1H), 4,09-4,13 (m, 1H),
3.88 (s. 3H), 3,44-3,50 (m, 1H), 3.39-3,43 (m, 1H), 3,37 (s, 3H), 2,68 (d, J= 5.0 Hz, 1H),
2.31-2,33 (m, 1H).

Budc E: metyl (3R,4R)-4-((E)-2-((tert-butoxycacbonyl)imino)-4,4—diety1-6-
oxotetrahydropyrimidin-1(2H)-yl)-3 -(metoxymetyl)croman-6-carboxylat 298-6.

Di-tert-butyl azodicarboxylat (63.9 g, 277 mmol) dugc thém vao dung dich chua
metyl (3R,4S)-4-hydr0xy-3-(metoxymetyl)oroman-6-carboxylat 298-5 (35 g, 139 mmol),
tert-butyl (E)—(4,4-dietyl—6-oxotetrahydropyrimidin-2(1H)-y1iden)oarbamat (37,4 g, 139
mmol) va BusP (56,1 g, 277 mmol) trong THF (500 mL) ¢ 0 °C trong moi truong khi N2.
Sau d6 hon hop nay dugc khuay & 25 °C trong 30 phut. Hon hop nay dugc cd trong chén
khong va dugc tinh ché bang sic ky cot (ete dau hoa/EtOAc=50:1-5:1) thu dugc san pham
tho, ma duoc hoa tan trong ete dau hoa (800 mL), duoc khudy va duoc loc. Phan dich loc
duge ¢d thu duge san pham metyl (3R,4R)-4-((E)-2-((tert- -butoxycacbonyl)imino)-4,4-
dietyl-6-oxotetrahydropyrimidin-1 (2H)-y1)-3-(metoxymetyl) croman-6-carboxylat 298-6.

MS (EST) m/z 504,5 (M+H")

1H NMR (500 MHz, clorofom-d) 8 7,76-7,85 (m, 1H), 7,68 (d, J=2,0 Hz, 1H), 6,87 (d, J
= 8.5 Hz, 1H), 6,48 (d,J=17.,5 Hz, 1H), 4,44-4,57 (m, 1H), 4,31-4,32 (m, 1H), 3,83 (s, 3H),
3.57-3,58 (m, 1H), 3,47-3,48 (m, 1H), 3,27 (s, 3H), 2,66-2,78 (m, 1H), 2,41-2,53 (m, 2H),
1,63-1,71 (m, 4H), 1,47 (s, 9H), 0,93-0,96 (m, 6H)
Budc F: Axit (3R,4R)-4-((E)-2-((tert-butoxycacbonyl)imino)—4,4-diety1-6-
oxotetrahydropyrimidin-1 (2H)-y1)-3-(metoxymetyl)croman-6-Carboxylic 298-7

Kali trimetylsilanolat (28,1 g, 219 mmol) dugc thém vao dung dich chira metyl
(3R.4R)-4-((E)-2-((tert- -butoxycacbonyl)imino)-4,4-dietyl-6- oxotetrahydropyrimidin-
1(2H)-yl)-3-(metoxymetyl)croman-6- carboxylat 298-6 (23 g, 36,5 mmol) trong THF
(400 mL) & 0 °C trong moi truong khi N2. Hon hop nay dugc khudy & 25 °C trong 1 gio.
Axit (3R, 4R)-4-((E)-2-((tert- -butoxycacbonyl)imino)-4,4-dietyl-6-
oxotetrahydropyrimidin-1(2H)-yl)-3- (metoxymetyl)croman -6-carboxylic 298-7 trong
THF dugc su dung truc tiép cho bude tiép theo ma khong can tinh ché thém.

MS (ESI) m/z: 490,3 (M+H")

Buéce G: tert-butyl ((E)-4,4-dietyl-l-((3R,4R)-6-(((3S,4R)-3-hydroxy-Z,Z-dimetylcroman-
4-y1)carbamoyl)-3-(metoxymetyl)croman—4-yl)-6-oxotetrahydropyrimidin—Z(lH)-
yliden)carbamat 298-8

184



48561 185/246

DIEA (31,2 mL, 179 mmol) dugc thém vao dung dich chura axit (3R,4R)-4-((E)-2-
((tert-butoxycacbonyl)imino)-4,4-dietyl-6-oxotetrahydropyrimidin— 1(2H)-yl)-3-
(metoxymetyl)croman-6-carboxylic 298-7 (17,5 g, 35.7 mmol), EDCI (20,56 g, 107
mmol), HOBt (7,25 g, 53,6 mmol) va (3 S,4R)-4-amino-2,2-dimetylcroman-3-ol (7 g, 36,2
mmol) trong THF (600 mL). Hon hop phéan tng thu duge dugc khudy & 25 °C trong 2 gio.
Hon hop phan ung dugce dap tit bang nudc (4()0 mL), va dugc chiét bang EtOAc (500
mL*3). Cac 16p hitu co dugc rira bing nude mudi (600 mL), duoc sdy kho trén NaySOa,
duoc loc va dugc ¢ trong chan khong. Chét tho thu dugce dugce tinh ché bing sic ky nhanh
trén silicagel (ISCO®; 330 g Sepa Flash® Silica Flash Column, Dung moi giai hép theo
gradien 40% EtOAc/ete dau héa @ 100 mL/min) thu dugc tert- butyl ((E)-4,4-dietyl-1-
((3R,4R)-6-(((3 S,4R}-3-hydroxy-2,2-dimetylcroman—4-y1)carbamoyl)-3-
(metoxymetyl)croman-4-yl)-6-oxotetrahydropyrimidin-Z(lH)-yliden)carbamat 298-8.

MS (EST) m/z 665.4 (M+H")

'l NMR (400 MHz, clorofom-d) & 10,17 (s, 1H), 7.61 (d, J = 1,2 Hz, 1H), 7.45-7.47 (m,
1H). 7.27-7,30 (m, 1H), 7.15-7.25 (m, 1H), 6,96 (t, J = 7.34 Hz, 1H), 6,52 (br d. /= 6.8
Hz, 111). 6,34 (br d, J= 7,2 Hz, 1H), 5,17 (br t, J = 8,0 Hz, 1H), 4,76 (br d, /= 1.6 Hz, 1H),
4.50 (. J = 10.4 Hz, 1H), 4,32 (br dd, J = 4,0, 10,6 Hz, 1H), 3,69-3.78 (m, 1H), 3.58 (dd,
J=4.8. 9.6 Hz, 1H), 3,44-3,53 (m, 1H), 3,27 (s, 3H), 2,69-2,78 (m, 1H), 2,43-2,55 (m,
OH), 1,63-1,69 (m, 4H), 1,53 (s, 9H), 1,29 (d, J = 5.2 Hz, 6H), 0,89-1,00 (m, 6H)

~o | Muédi HCI
| NH o
Boc\N o /U\ .
J\ o HCl-dioxan HN™ N
HNT N .~
O
O
O
O
208-8 Vidu 298

Bude H: san pham (3R,4R)-4-(4,4-dietyl-2-imin0-6-oxotetrahydropyrimidin-1(2H)-y1)-
N-((3S,4R)-3-hydroxy-Z,2-dimetyloroman-4-y1)-3-(metoxymetyl)croman-6-carboxamit
Vi du 298

Dung dich chtra tert-butyl ((E)-4.4- dietyl-1-((3R, 4R)-6-(((3S,4R)-3-hydroxy-2,2-
dimetylcroman-4-yl)carbamoyl)-3- (metoxymetyl)croman-4-yl)-6-
oxotetrahydropyrimidin-2(1H)-yliden)carbamat 298-8 (16,8 g, 25,3 mmol) trong HCI-
dioxan (4 N) (500 mL) duogc khudy & 25 °C trong 12 gio. Hon hop nay duoc co trong diéu
kién ap suat giam, va can dugc tinh ché bang Prep-HPLC (Thiét bi L-Y Phuong phap Cot
YMC Exphere C18 250*50mm™*10um Diéu kién nudc (0,05%HCI)-ACN B4t dau B 10
Két thuc B 50 Thoi gian Gradien (min) 20 100%B Thoi gian gitt (min) 3 Luu luong
(mL/min) 120 Lan tiém 9) thu dugc san pham (3R.4R)-4-(4,4-dietyl-2-imino-6-
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oxotetrahydropyrimidin-1(2H)-yl)-N-((3S,4R)-3 -hydroxy-2,2-dimetylcroman-4-y1)-3-
(metoxymetyl)croman-6-carboxamit Vi du 298.

MS (ESI) m/z 565,2 (M+H")

'H NMR (500 MHz, metanol-ds) & 8,55 (d, J= 8,5 Hz, 1H), 7,77 (dd, J = 2.0, 9,0 Hz, 1H),
7.74 (d. J = 2,0 Hz, 1H), 7.10-7,16 (m, 2H), 6,91 (d, J = 8,5 Hz, 1H), 6,83-6.88 (m, 110).
6.76 (d. J = 8,5 Hz, 1H), 5,39 (d, J = 6,0 Hz, 1H), 5,20-5.28 (m, 1H), 4,29-4,38 (m, 11]),
4.24-4.25 (m, 1H), 3,78 (d, J= 10,0 Hz, 1H), 3,58-3,60 (m, 1), 3,47-3,53 (m, 1H), 3,40
(s. 3H), 2,88-2,96 (m, 111), 2,83 (d, J= 16,0 Hz, 1H), 2,63 (d.J= 16,0 Hz, 1H), 1.56-1,77
(m, 4H), 1,48 (s, 3H), 1,27 (s, 3H), 0,97 (t. J = 8,0 Hz, 3H), 0,92 (t. /= 7.5 Hz, 3H)

Bang 4

Vi du Céu tric LC/MS Tén
(M+1)*

(3S,4R)-4-(4,4-dietyl-2-
imino-6-0xo0-
hexahydropyrimidin-1-yl)-
565,3 N-[(3S.,4R)-3-hydroxy-2,2-
dimetyl-croman-4-yl}-3-

299

(metoxymetyl)croman-6-

carboxamit

FeF

h (28,4R)-2-
(diflometoxymetyl)-4-[(4R)-
NH ~0 4-etyl-2-imino-4-metyl-6-
300 PN 5733 | oxo-hexahydropyrimidin-1-
B y1]-N-[(3S,4R)-3-hydroxy-
3-metyl-croman-4-

Iz

yl]croman-6-carboxamit
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NH N0 (3R,4R)-N-[(3S.,4R)-6-
. xyano-3-hydroxy-3-metyl-

OH croman-4-yl]-4-(4,4-dietyl-
301 \j\/go =0 576.,2 2-1mino-6-0x0-

hexahydropyrimidin-1-yl)-

O
I=

3-(metoxymetyl)croman-6-
I carboxamit

4-(4,4-dietyl-2-imino-6-0x0-
hexahydropyrimidin-1-yl)-
N6-[(4S)-2,2-
dimetylcroman-4-yl]-
N2,N2-dimetyl-croman-2,6-
dicarboxamit

302 576,4

4-(4,4-dietyl-2-imino-6-o0xo-
hexahydropyrimidin-1-yl)-
N6-[(3S,4R)-3-hydroxy-3-
metyl-croman-4-yl]-N2,N2-

303 578.3

dimetyl-croman-2,6-
dicarboxamit

(3S)-3-(4,4-dietyl-2-imino-
6-oxo0-hexahydropyrimidin-
1-y1)-N-[(4S)-2,2-

304 dimetylcroman-4-yl]-2,2-

579.3

bis(metoxymetyl)-3H-
benzofuran-5-carboxamit
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305

5813

3-(4,4-dietyl-2-imino-6-0xo0-
hexahydropyrimidin-1-yl)-
N-[(3S,4R)-3-hydroxy-3-
metyl-croman-4-yl]-2,2-
bis(metoxymetyl)-3H-
benzofuran-5-carboxamit

306

592.4

4-(4,4-dietyl-2-imino-6-0xo-
hexahydropyrimidin-1-yl)-
N6-[(3S,4R)-3-hydroxy-2,2-
dimetyl-croman-4-yl]-
N2,N2-dimetyl-croman-2,6-
dicarboxamit

307

595.3

(3S)-3-(4,4-dietyl-2-imino-
6-oxo-hexahydropyrimidin-
1-y1)-N-[(3S,4R)-3-
hydroxy-2,2-dimetyl-
croman-4-yl]-2,2-
bis(metoxymetyl)-3H-
benzofuran-5-carboxamit

308

NH,

604.,4

(2R,4R)-2-(6-aminohexyl)-
4-(4,4-dietyl-2-imino-6-0xo0-
hexahydropyrimidin-1-yI)-
N-[(4S)-2,2-dimetylcroman-
4-yl]croman-6-carboxamit

309

646.3

(2R,4R)-2-(6-
acetamidohexyl)-4-(4,4-
dietyl-2-imino-6-0xo-
hexahydropyrimidin-1-yl)-
N-[(4S)-2,2-dimetylcroman-
4-yl]croman-6-carboxamit

]
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310

d\* 666.5
¢} O
A

(2S,4R)-2-[2-[2-(2-
aminoetoxy)etoxy|etoxymet
yl]-4-(4,4-dietyl-2-imino-6-
oxo-hexahydropyrimidin-1-
y1)-N-[(45)-2,2-
dimetylcroman-4-
yl]croman-6-carboxamit

311

NH 0
HNT N 704,5

tert-butyl N-[6-[(2R,4R)-4-
(4,4-dietyl-2-imino-6-0xo-
hexahydropyrimidin-1-yl)-
6-[[(4S)-2,2-dimetylcroman-
4-yl]carbamoyl]croman-2-
yl]hexyl]carbamat

312

708,5
o~ N
H

(2S,4R)-2-[2-[2-(2-
acetamidoetoxy)etoxy|etoxy
metyl]-4-(4,4-dietyl-2-
imino-6-0xo-
hexahydropyrimidin-1-yl)-
N-[(4S)-2,2-dimetylcroman-
4-yl]croman-6-carboxamit

313

J\Jli-i ] [0}
o N‘[\Ej 766,5
/_z\/go 0
e

tert-butyl N-[2-[2-[2-
[[(2R,4S)-4-(4,4-dietyl-2-
imino-6-0xo-
hexahydropyrimidin-1-yl)-
6-[[(4S)-2,2-dimetylcroman-
4-yl]carbamoyl]croman-2-
yl]metoxy]Jetoxy]etoxy]etyl]
carbamat
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tert-butyl N-[2-[2-[2-
[[(2S.4R)-4-(4,4-dietyl-2-
\/\ONOV\NJK K imino-6-0xo-

hexahydropyrimidin-1-yl)-

314 766,5 ,
6-[[(4S)-2,2-dimetylcroman-
4-yl]carbamoyl]croman-2-
yl]metoxy]etoxy]etoxy]etyl]
carbamat J

VIDU 315

Danh gia hiéu luc khang ky sinh tring trong thur nghiém sinh truéng LDH ky sinh trung
(Th\r nghiém ky sinh trung)

Ky sinh trung gbe duge duy tri & 4% haematocrit trong moi truong RPMI-Hepes ¢o
dém natri bicacbonat va co bd sung 5% huyét thanh nguoi bét hoat bang nhiét va 0,5%
albumax.

Xép xi 42 gio trude khi thir nghiém hiéu luc duoc thiét 1ap, ky sinh trung dugc lam
ddéng bd véi 5% sorbitol dé chon ky sinh trung g1a1 doan thé nhan. Vao ngay thiét 1ap thi
nghiém, kinh phét mau chaa ky sinh tring nudi ciy duge nhudm Giemsa va dém. Tai lugng
ky sinh trung trong méau dugc didu chinh dén 0,7% thé nhan va haematocrit dugc pha lodng
dén 2% trong moi truong RPMI-Hepes ¢6 dém natri bicachbonat va c6 bo sung 5% huyét
thanh ngudi bat hoat bang nhiét va 0,5% albumax. Sau d6 30ul ky sinh trung pha 10ang
duogc thém vao 10ul méi truong + hop chét trong dia thir ngh1em Greiner TC chuan bj sén.
Céc dia thir nghiém ky sinh trung duoc dit trong cac hop gitr am chtra khi ¢ dang 16p don
va i &37°C trong 72 gid. Sau 72 gio sinh trudng, dia thu nghiém dugc bit kin bang parafilm
va dé ngan lanh, thanh hang mot ¢ -80°C qua dém. Vao ngay tiép theo, dia thir nghiém
duoc 1am tan bang nhiét do trong phong trong 4 gio dé thuc hién thir nghiém LDH do su
sinh trudong cta ky sinh trung.

Két qua EC50 thtr nghiém dugc thé hién trong Bang 5.

Bang 5
Vi du ECs50 (nM) Vi du ECs50 (nM)
1A 0,5 153 11,5
1B 163 154 0,7
2A 0,5 155 82,5
2B 73 156 1,1 B
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3A 2,2 157 19.9
4A &7 158 0,9
SA 5,9 159 0,5
6A 1,1 160 8.3
6B 8,8 161 0,8
TA 0.4 162 7,5
7B 19 163 8.4
8A 10 164 24
8B 22 165 3.4
8C 120 166 154
8D 86 167 250
9A 0,9 168 0.4
9B 170 169 0,3
10A 0,5 170 184
11A 0,9 171 0,7
11B 84 172 0,9
12A 1,1 173 2,8
13A 0.8 174 1,9
13B 54 175 31,0
14A 1 176A 29,2
15A 0,3 176B 7,8
16A 0,6 176C 2,4
16B 95 176D 114
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17A 2,7 177 66,9
18A 0.8 178A 108
19A 0,3 178B 2,2
20A 0.8 179 65,4
21A 0.8 180 65,4
22A 0,7 181A 189
23A 5 181B 7.9
24A 9.3 182 6.1
25A 0,5 183 71,4
25B 59.8 184 105
26A 1,3 185 50,3
26B 180 186 70,0
27A 1,3 187 66,7
28A 1,8 188 203
29A 1 189 1,0
29B 39,7 190A 261
30A 0.8 190B 2,6
31A 22 190C 4,9
31B 1 191 2,6
32A 7.9 192 232
32B 290 193A 96,4
33A 283 193B 0,8
34A 1,2 193C 19,5
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35A 2.4 194 0,9
36A 8,9 195 3,5
36B 2.2 196 8,6
37A 74,4 197 125
38A 2,8 198 11,3
39A 29,9 199 1,1
40A 69,5 200 2.9
41A 2.8 201 1.4
42A 1,0 202 0.8
42B 3.2 203 5.9
43A 8,1 204 247
43B 21 205 2,1
44A 1,5 206 66.0
44B 2,8 207 22,0
45A 2,6 208 3,7
46A 130 209 7.9
47A 4,7 210 195
48A 37,5 211 8.9
49A 49 212 6,5
50A 3,7 213 9,0
51A 22.5 214A 8,2
52A 14,4 214B 260
53A 0.3 215 42
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54A 190 216 2.7
54B 160 217 4,9
55A 24,5 218 64
55B 83.1 219 208
56A 26,9 220 2,9
57A 18,3 221 190
58A 250 222 15,6
58B 3.8 223 300
59A 210 224 0.3
59B 1.6 225 0.8
60A 1.3 226A 2,6
60B 1.7 226B 69.0
61A 8.4 226C 273
62A 1.2 226D 1,0
63A 220 227 1,3
64A 12 228 282
64B 0,9 229 59,3
64C 64 230 2,7
64D 42 231 7.4
65A 68 232 21.8
65B 2.6 233 7.9
65C 26 234A 22,5
66A 76 234B 3.9
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67A 170 234C 43,2
67B 0,8 235 0,7
68A 1,0 236 0,9
69A 2,6 237 240
T0A 9.3 238 47,8
71A 3.5 239 0,9
T2A 0,5 240 0,6
73A 0,3 241 0,4
73B 1,7 242A 0,6
74A 0,3 2428 10,5
74B 0,5 243 6,1
75A 0,4 244 7,8
75B 9,5 245 0.8
T6A 8.5 246 2,0
76B 1,1 247 4,5
TTA 57,1 248 0,8
77B 21,4 249 1,1
78 8,9 250 219
79 9,6 251A 0.4
80 18,0 251B 1.5
81 6,6 251C 84,4
82 15,5 252 2,1
83 20,0 253 4,3
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84 0,9 254 3,4
85 10,7 255 3,3
86 87,8 256 8,9
87 105 257 189
88 3.4 258A 85,9
89 43,5 258B 2,4
90 26,8 258C 226
91 45,2 258D 6,7
92 97,2 259A 5,5
93 190 259B 24,2
94 1,9 259C 3,6
95 8,8 259D 10,6
96 6.5 260 8,2
97 19,0 261 133
98 1,5 262 7.4
99 4,2 263 74,8
100 5,3 264 3.3
101 46,7 265 31,1
102 14,0 266 2,6
103 6,1 267 24,0
104 5,0 268 25,0
105 8.8 269 2.9
106 6.6 270 1.8 |
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107 222 271 182
108 74,3 272A 62,5
109 14,0 272B 14,3
110 60,0 272C 0,9
111 90,0 272D 2,3
112 11,4 273 7,8
113 16,4 274 98.5
114 1,8 275 25,7
115 3.6 276 0,6
116 210 277 0,4
117 2,5 278 12,2
118 0,9 279 314
119 2,8 28 0.4
120 0,8 281 1,1
121 0,6 282A 7,8
122 3.9 282B 40,5
123 2,8 283 2,6
124 57.5 284 8.5
125 2,1 285 35.5
126 14,3 286 240
127A 202 287 1,9
127B 222 288 1,8
128 2,8 289 0,6
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129 3.5 290 0,3
130 2,1 291 240
131 2,0 292 49,7
132 1,6 293 2,8
133A 1.4 294 259
133B 17,0 295 100
134 8.8 296 0,3
135 0,9 297 241
136 1,3 298 0,5
137 239 299 0,8
138 0,9 300 3.8
139 180 301 1,8
140A 1,4 302 1,7
140B 1,7 303 50.8
141 8.4 304 5,6
142 98.5 305 75,8
143 178 306 27,4
144 194 307 3.2
145 40,8 308 40,5
146 35,5 309 3,2
147 160 310 211
148 2,7 311 2,4
149 1,1 312 53.9
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150 49,0 313 260
151 5.4 314 7,3
152 7,7

Vidu 1 lam chat trc ché chirc ning PMX va PMIX trong khi C4 1a dac hiéu v§i PMX

Pé xac nhén rang Vi du 1 phong bé chirc ning PMX & ky sinh trung P. falciparum,
khé ning e ché su phan cit co chét da biét ddi véi proteaza nay duge thir nghiém. SERAS
la protein 120 kDa can cho thé hoa thi giai phong va dugc xi ly bing proteaza giong
subtilisin 1 (SUB1) dé giai phong polypeptit hoa tan ¢é kich thude xap xi 50 kDa (Pino,
P., Caldelari, R., Mukherjee, B., Vahokoski, J., Klages, N., Maco, B., et al. (2017). A
multistage antimalarial targets the plasmepsins IX and X essential for invasion and egress.
Science 358, 522-528). Chét (¢ ché proteaza E64, ma ngan ngira sy phd v cla thé liét
sinh, nhung khong anh huéng dén viéc xir Iy SERAS duge dung lam d6i chung am tinh
(Salmon, B.L., Oksman, A. and Goldberg, D.E. (2001). Malaria parasite exit from the host
erythrocyte: A two- step process requiring extraerythrocytic proteolysis. Proc Natl Acad
Sci U S A 98, 271-276). Tuy nhién, sau khi 0 v6i Vi du 1, c6 sy tich lily SERAS khong
duoc xtt 1y & 120 kDa xdc nhén rang viée hoat hoa SUBI can dén viéc xir Iy trude. SERAS
duogc st dung lam ddi chung & tt cac thur nghiém tiép theo lam dai dién cho su hoat hoa
SUB1 qua trung gian PMX.

Dé xé4c nhén rang Vi du 1 1a chat i ché kép chire ning PMX va PMIX, kha nang cta
hop chat nay dé rc ché su phan cat co chat PMIX da biét 1a Rhoptry Associated Protein 1
(RAP1) trong phan chiét ky sinh tring dugc tha nghiém (Pino er al., 2017). RAP1 1a protein
rhoptry ctia thé hoa thi ma khu trii & khong bao ky sinh sau khi xam nhap va duoc xi ly
bang ca PMIX va SUB1 (Pino ef al., 2017). Dang dugc xtt ly ctia RAP1 (p82 va p69) duge
phét hién & céc thé hoa thi khong duoc xtt ly va dugce xtr ly bing E64, cho thay rang protein
nay dugce xu 1y binh thuong béi PMIX va SUBI trong cac diéu kién nay. RAP1 khong
duoc giai phong vao dich ndi ky sinh tring do né ling dong trong khong bao ky sinh trong
qué trinh xam nhép (Baldi, D., Andrews, K., Waller, R., Roos, D., Howard, R., Crabb, B.
and Cowman, A. (2000)). RAP1 kiém soat viéc huéng dich rhoptry ciia RAP2 ¢ ky sinh
tring sot rét Plasmodium falciparum. Embo Journal 19, 2435-2443. O ky sinh tring dugc
xtr 1y chi bang Vi du 1, dang p87 khong dugc xur Iy cia RAP1 1a c6 mat, chi ra rang ca hai
su kién phan cit SUB1 va PMIX déu bi phong bé. Cac két qua twong tu thu dugc dbi voi
Apical Sushi Protein (ASP) ma ciing da cho thiy 1a dugc phén cit boi PMIX (Pino et al.,
2017). ASP duogc xtr Iy thanh polypeptit 47 kDa (p47) ¢ cac ky sinh trung khong dugc xu
Iy va duoc xtt Iy bang E64. Tuy nhién, sy kién phan cat nay duge e ché boi Vidu 1 va
protein co chiéu dai day du 87 kDa (p87) dugc ghi nhén, chi ra rang viéc xit 1y protein bing
bai PMIX duoc phong bé bai Vi du 1. Cac phat hién nay xac nhan rang Vi du 1 dong vai
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tro chat e ché kép va phong bé ca hai hoat tinh proteaza PMX va PMIX & ky sinh trung
P. falciparum.

Viéc phat trién Vi du 1 1am chét Gre ché kép PMIX/PMX déi vé6i ky sinh trung P.
falciparum da cho phép phan tich chirc nang clia cac enzym axit aspartic proteaza nay. pé
lam duoc viéc nay, PMIX duge xt 1y thanh protein 55 kDa (p55) va protein nay khong bi
Gre ché béi B64. Vi du 1 duge str dung dé wre ché su kién xtr Iy nay, chi ra rdng su phén cat
tu xuc tac ctia PMIX 12 quan trong ddi vai viée hoat hoa proteaza nay. Viéc phat trién chat
tte ché dac hiéu PMX va chét tre ché kép PMX/PIX xéc nhén su x ly dac higu PMIX doi
v&i ASP va RAP1, va ciing cho thiy ring PMIX dugc xu ly va hoat hoa tu xuc tac.
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S 2

YEU CAU BAO HQ

es

1. Hop chat c6 cong thirc céu tric (I):

R12
R13 R4R3
NH ([T X
HNT N7 Yy
RGMO Z. =Y
RS I
0~ "N

l
RZ

/R

1)
hoac mudi duoc dung cua no, trong do:
X 1a lién két, C(R'*),, O, S, SO, SO, hodc NH;
Y 1a CR? hodc N, trong d6 khi Y1a N, Z1a CR11 va V 1a CR'";
V 1a CR'" hodc N, trong d6 khi V1a N, Z 1a CR11 va Y 1a CR?;
7 1a CR'" hodc N, trong do khi Z 1aN, V1a CR10va Y la CR’;

R! 1a heteroxycloalkyl, Cs-Craxycloalkyl, aryl, Ci-Cealkylaryl hogc khi dugc két hop véi
R2, va nito ma chung gin vdo, tao ra vong chua nito, trong do heteroxycloalkyl, Cs-
C pxyeloalkyl, aryl, Ci-Cealkylaryl hodc vong chira nito la khong duge thé hoge duge thé
bang 1 dén 5 phén ti thé doc 1ap duge chon tir nhém bao gdm halogen, CN, OH, Ci-
Csalkoxy, Ci-CealkylOCi-Cealkyl, Ci-CsalkylCOOH, COOH, oxo, COOCi-Csalkyl, Ci-
CealkylCOOC;-Cealkyl, C3-Coxycloalkyl, C1-CealkylCs-Csxycloalkyl, aryl, Ci-Cealkyl, -
C-CealkylOhaloCi-Cealkyl, haloCi-Cealkyl, Ci-CealkylOH, CON(R)(R?), N(R")(R®) va
C1-CoalkyIN(R)(R?);

R? 14 hydro, C1-CsalkylCOOH, COOH, Cs-Csxycloalkyl, Ci-Csalkyl, haloCi-Cealkyl hodc
C1-CealkylOH hoac khi dugc két hop v6i R!, va nito ma ching gén vao, tao ra vong chua
nito, trong dé vong chtra nito 1a khong duoc thé hodc dugc thé bang 1 dén S phan tir thé
doc lap dugce chon tir nhom bao g6m halogen, CN, OH, Ci-Cealkoxy, Ci-CealkylOCi-
Csalkyl, C1-CsalkylCOOH, COOH, oxo, COOC-Cealkyl, C3-Cexycloalkyl, Ci-Csalkyl,
haloC)-Cealkyl, Ci-CsalkylOH, CON(R")(R®), N(R7)(R?) va Ci-CoalkyIN(R)(R);

R’ 1a hydro, halogen, CN, OH, C;-Csalkoxy, C1-CealkylOCi-Cealkyl, Ci-CoalkylCOOH,
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COOH, C;-Cexycloalkyl, Ci-Cealkyl, haloCi-Csalkyl, Ci-CealkylOH, CON(R")(R®)
NR)R?),  Ci-CealkyIN(RT)(R®), C1-Cealkyl(OCH,CH2).N(R")(RY)  hoac  Ci-
CealkylOhaloC-Csalkyl hodc khi dugc két hop voi R* tao ra Cs-Csxycloalkyl hodc Cs-
Cgheteroxycloalkyl;

R* la hydro, halogen, CN, OH, C;-Cealkoxy, C1-CealkylOCi-Cealkyl, Ci-CoalkylCOOH,
COOH, C3-Cexycloalkyl, Ci-Cealkyl, haloCi-Cealkyl, Ci-CealkylOH, CON(R™)(RY),
N(R)(R®),  Ci-CealkyIN(R)(R®), C1-Cealkyl(OCH2CH2)oN(R")(R¥)  hodc  Ci-
CsalkylOhaloC-Csalkyl hodc khi dugc két hop v6i R? tao ra Cs-Cexycloalkyl hoac Cs-
Ceheteroxycloalkyl;

RS 1a hydro, halogen, CN, OH, C;-Cealkoxy, C1-CealkylOCi-Csalkyl, Ci-CoalkylCOOH,
COOH, Cs-Cexycloalkyl, Ci-Cealkyl, haloC-Csalkyl, Ci-CesalkylOH, CON(R7)(R?Y),
N(R7)(R?) hodc C1-CoalkyIN(R")(R®) hodc khi dugce két hop voi RO tao ra C3-Cexycloalkyl

hoic Cs-Ceheteroxycloalkyl;

R 14 hydro, halogen, CN, OH, C;-Csalkoxy. C1-CsalkylOCi-Csalkyl, Ci-CoalkylCOOH,
COOH, C3-Cexycloalkyl, Ci-Cealkyl, haloCi-Cealkyl, C1-CsalkylOH, CON(R")(R®),
N(R7)(R®) hodic C1-CoalkyIN(R")(R®) hodc khi dugce két hop v6i R tao ra Cs-Cexycloalkyl
hoidc Cs-Csheteroxycloalkyl;

R7 1a hydro, Ci-CealkylCOOH, COOH, C3-Cexycloalkyl, Ci-Cealkyl, haloC-Csalkyl, Ci-
CsalkylOH, COC;-Csalkyl hodac COOCi-Cealkyl;

R® 1a hydro, C-CealkylCOOH, COOH, C3-Cexycloalkyl, Ci-Cealkyl, haloCi-Cealkyl, Ci-
CealkylOH, COC-Cealkyl hodc COOC;-Cgpalkyl;

RY 1a hydro, halogen, CN, OH, Ci-Csalkoxy, C1-CealkylOCi-Csalkyl, C1-CoalkylCOOH,
COOH, Cs-Cexycloalkyl, Ci-Cealkyl, haloCi-Cealkyl, C1-CealkylOH, CON(R")(R®),
N(R)(R?) hodc C1-CoalkyIN(RT)(R®);

R0 1a hydro, halogen, CN, OH, Ci-Cealkoxy, C1-CsalkylOC-Csalkyl, C1-CoalkylCOOH,
COOH, Cs-Cexycloalkyl, Ci-Cealkyl, haloC1-Cealkyl, Ci-CealkylOH, CON(RT)(R®),
N(RT)(R®) hogc Ci-CealkyIN(R)(RY);

R'" a hydro, halogen, CN, OH, C1-Cealkoxy, C1-CealkylOC1-Cealkyl, C1-CealkylCOOH,
COOH, C;-Cexycloalkyl, Ci-Cealkyl, haloC-Cealkyl, Ci-CealkylOH, CON(R)(RY),
N(R7)(R?®) hoac C1-CealkyIN(R")(R®);
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R'? 1a hydro, halogen, CN, OH, Ci-Csalkoxy, Ci-CealkylOC;-Cealkyl, Ci-CealkylCOOH

LR I OY

COOH, C;-Csxycloalkyl, Ci-Csalkyl, haloCi-Csalkyl, Ci-CsalkylOH, CON(R")(R?®),
N(R)(R®) hoiic Ci-CsalkyN(R7)(RY);

R 14 hydro, halogen, CN, OH, Ci-Csalkoxy, C1-CsalkylOCi-Cealkyl, Ci-CsalkylCOOH,
COOH, C;-Cexycloalkyl, Ci-Csalkyl, haloCi-Cealkyl, Ci-CealkylOH, CON(R")(R®),
N(R7)(R®) hoic C1-CealkyIN(RT)(R®);

mdi 1an xuét hién ctia R' 1a doc 1ap duoc chon tir nhém bao gdm hydro, halogen, CN, OH,
Ci-Cealkoxy, Ci-CealkylOCi-Csalkyl, Ci-CsalkylCOOH, COOH, Cs-Cexycloalkyl, Ci-
Cealkyl, haloCi-Cealkyl, Ci-CealkylOH, CONRNR®), NERHRY va Ci-
CealkyIN(RT)(RY);

nlal, 2,3 hoac4;va

m la 0, 1 hodc 2.

2. Hop chat theo diém 1, hodic mudi duge dung ctia nd, trong do m la 1 va X 1a O.

3. Hop chét theo diém 1, hodc mudi duoc dung ciia no, trong d6 m 1a 1 va X 1a CHa.
4. Hop chét theo diém 1, hodc mubi duge dung cua né, trong dé m1a 0 va X 1a O.

5. Hop chit theo diém 1, hodc mudi duge dung ctia nd, trong d6 m 1a 1 va X la SO».

6. Hop chét theo diém 1, hodc mubi dugc dung ciia no, trong do m 1a 0 va X 1a C(R'),,
trong d6 mdi lan xudt hién ctia R 1a doc 1ap duoc chon tir nhém bao gdm hydro, halogen,

OH, Ci-Csalkoxy va Ci-Cealkyl.

7. Hop chit theo diém 1, hodc mudi dugc dung ctia né, trong domla 1 va X la C(R'"),,
trong d6 mdi lan xuét hién cua R 1a doc 1ap duge chon tir nhom bao g6m hydro, halogen,
OH, C;-Cealkoxy va Ci-Cealkyl.

8. Hop chat theo diém 1, hoac mudi duoc dung cia no, trong d6 m 1a 0 va X 1a lién két.
9. Hop chét theo diém bat ky trong sb cac diém tur 1 dén 8, hodc mudi duoc dung cua
no, trong do R! duge chon tir nhém bao gbm:

[ (@] (@]
: %@%%%%m?@ﬁ:@
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trOng do R' 1a khong dugce thé hoac duogc thé béng 1 dén 5 phén tr thé dugce chon tir nhém
bao gdém halogen, CN, OH, Ci-Cealkoxy, Ci-CsalkylOCi-Cealkyl, Ci-CsalkylCOOH,
COOH, oxo, COOC;-Csalkyl, C3-Cexycloalkyl, C1-CealkylCs-Cexycloalkyl, aryl, Ci-
Csalkyl, haloCi-Cealkyl, Ci-CealkylOhaloCi-Csalkyl, Ci-CsalkylOH, CON(R)(R®),
N(R7)(R®) va Ci-CoalkyIN(RT)(R®);

R 1a hydro, C-CealkylCOOH, COOH, C3-Coxycloalkyl, C1-Cealkyl, haloCi-Cealkyl hodc
C-CealkylOH; va

R® 1a hydro, C1-CalkylCOOH, COOH, Cs-Cexycloalkyl, Ci-Cealkyl, haloC;-Csalkyl hoac
C1-CealkylOH.

10. Hop chét theo diém bat ky trong sé cac diém tir 1 dén 8, hoic mubi dugc dung cua

o

trong do R' 1a khong duoc thé hodc duoc thé bang 1 dén 5 phan tir thé duoc chon tir nhom
bao gdm halogen, CN, OH, Ci-Cealkoxy, C1-CealkylOC-Csalkyl, Ci-CsalkylOhaloCi-
Csalkyl, oxo, COOC-Cealkyl, Ci-Cealkyl, haloCi-Csalkyl va C1-CsalkylOH.

né, trong do R! 1a:

11. Hop chét theo diém bat ky trong s6 cac diém tir 1 dén 8, hodc mudi duogc dung cua

s

trong d6 R! 1a khong duoc thé hodc dugc thé bang 1 dén 5 phan tir thé dugc chon tir nhom
bao gdm halogen, CN, OH, C;-Csalkoxy, C1-CealkylOCi-Cealkyl, Ci-CealkylOhaloCi-
Cealkyl, oxo, COOC-Cgalkyl, Ci-Cealkyl, haloC1-Cealkyl, NHa, va Ci-CealkylOH.

né, trong do R! 1a:

12. Hop chét theo diém bat ky trong sé cac diém tur 1 dén 11, hodc mubi dugc dung cia

né, trong d6 R? 1a hydro.

13. Hop chét theo diém bat ky trong s6 cac diém tir 1 dén 8, hodc mudi duge dung cia

né, trong do R! dugc két hop v6i R? va nito ma ching gén vao, tao ra vong chtra nito.

14. Hop chat theo diém 13, hoic mubi duoc dung cua no, trong d6 vong chira nito la:
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15. Hop chat theo diém bat ky trong sb cic diém tir 1 dén 14, hodc mudi dugc dung cia
né, trong d6 R 1a hydro, Ci-CsalkylOC)-Cealkyl hodc Ci-Cealkyl hodc khi duoc két hop
voi R* tao ra Cs-Cgheteroxycloalkyl.

16. Hop chét theo diém bt ky trong sé cac diém tir 1 dén 15, hodc mudi duge dung cta
no, trong do R 1a hydro hodc Ci-Cealkyl hodc khi duoc két hop véi R* tao ra Cs-
Ceheteroxycloalkyl.

17. Hop chét theo diém bat ky trong s6 cac diém tir 1 dén 15, hodc mudi dugc dung cua

no, trong do R 1a hydro hodc Ci-Cealkyl.

18. Hop chét theo diém bat ky trong s6 cac diém tir 1 dén 15, hodc mudi duoc dung ctia

né, trong d6 R° 1a hydro hodc Ci-Cealkyl.

19. Hop chat theo diém bét ky trong s cac diém tir 1 dén 14, hodc mudi duoc dung cia
né, trong do R® va R* 1a doc 1ép dugc chon tur nhom bao gom hydro, halogen, OH, C-
CealkylOH, Ci-Cealkylalkoxy, C1-CealkylOC-Cealkyl, Ci-Cealkyl, Ci-CealkylOhaloCi-
Cealkyl, CON(C-Cgpalkyl), C1-CealkyIN(R7)(R®) va C1-Cealkyl(OCH>CH2)WN(RT)(R®);

R7 14 hydro, C;-CsalkylCOOH, COOH, C3-Csxycloalkyl, Ci-Cesalkyl, haloCi-Cealkyl, Ci-
CsalkylOH, COC1-Csalkyl hoac COOCi-Coalkyl;

R?® 14 hydro, Ci-CsalkylCOOH, COOH, C3-Cexycloalkyl, Ci-Cealkyl, haloCi-Cealkyl, Ci-
CsalkylOH, COC)-Cgalkyl hodc COOC:-Cealkyl; va

nla3.

20. Hop chét theo diém 1, hoidc mudi duge dung ctia no, trong d6 m la 1 hodc 2, R va
R'3 1a doc 1ap duge chon tr nhom bao gbm hydro, halogen, OH, Ci-CealkylOH, Ci-
Cealkylalkoxy va Ci-CealkylOCi-Cealkyl, C1-Cealkyl.

21. Hop chat theo diém 1, hodc mubdi duge dung cua no, trong d6 X 1a C(R'),, R'* 1a doc
lap dugce chon tor nhém bao g6m hydro, halogen, OH, C1-CealkylOH, Ci-Cealkylalkoxy,
C1-CsalkylOC-Coalkyl va Ci-Cealkyl.
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22. Hop chat theo diém bat ky trong sO cac di€m tu 1 dén 21, hoac mudi dugc dung cua

noé, trong d6 Y la CH.

23. Hop chit theo diém bat ky trong s6 cac diém tir 1 dén 21, hodc mudi duge dung cia

no, trong d6 Z 1a CH.

24. Hop chit theo diém bét ky trong sb cac diém tir 1 dén 21, hodc mudi duge dung cta

no, trong do V 1a CH.

25. Hop chét theo diém bét ky trong s6 cac diém tir 1 dén 21, hodc mudi duoc dung ctia

né, trong d6 Z 1a N va Y va V déu la CH.

26. Hop chét theo diém bat k¥ trong sd cac diém tir 1 dén 21, hodc mudi dugc dung cua

né, trong d6 V 1a N va Y va Z déu 1a CH.

27. Hop chit duoc chon tir nhém bao gém:

NH 0
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hodc mubi duoc dung ctia no.

28. Hop chat duoc chon tir nhém bao gé)m
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29. Hop chat duoc chon tir nhém bao gé)m
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muoi dugce dung cua no.

30.  Hop chét co cong thic

HO\@
, hodc muoi dugc dung cua no.

31. Hop chét co6 cong thirc

, hodc mudi dugc dung cia no.

32.

, hoac mudi dugc dung cua no.
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33. Hop chat c6 cong thuc

Egle)
M1

AR TN

HNT N
L

o " . hoic mudi dugc dung cta nd.

34. Dugc pham chira hop chat theo diém bat ky trong s6 cac diém tur 1 dén 33, hodc muoi
duoc dung ctia nd, va chat mang duoc dung.

35. Dugc pham chira hop chét theo diem bat ky trong s6 cc diem tu 1 dén 33 va chat
mang dugc dung.

36. Duoc pham chia hop chat theo diém 29, hodc mudi duoc dung cia no, va mdt hodc
nhiéu thudc tri sot rét bd sung dugc chon tir nhém bao gdm: artemete, lumefantrin,
dihydroartemisinin, ~piperaquin, pyronaridin, artesunat, amodiaquin, mefloquin,
sulfadoxin, pyrimethamin, lumefantrin, quinin, cloquin, atovaquon va proguanil, va chat

mang dugc dung.

37. Duoc pham chira hop chét theo diém 29, hoic mudi duge dung cta no, pyronaridin

va/hoic artesunat, va chat mang dugc dung.
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