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(57) Sang ché dé cap dén dan xuat quinolizin dugc thé c6 cong thuce (I):
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va mubi dugc dung hoic tién duoc chat ciia no, trong d6 X, Y, R!, R2, R3, R4 R5, R® va R10
dugc xac dinh trong ban mo ta. Sang ché con dé cap dén duoc pham chua it nhat mot dan
xuét quinolizin dugc thé, va din xuat quinolizin dugc thé dé str dung trong phuong phép
diéu tri hodc ngan ngira sy lay nhiém HIV ¢ ddi tuong.
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Linh vye ky thuat dugc dé cap

Sang ché d& cap dén din xuét quinolizin dugc thé, duge phém chira it nhit
mét din xudt quinolizin dugc thé, va phwong phép sir dung din xuit quinolizin

duoc thé @8 didu tri hodc ngin ngira sy 1y nhiém HIV & d6i tuong.
Tinh trang k§ thuit ciia sang ché

Mot retrovirut dugce goi 13 virut gdy suy gidm mién dich & nguoi (human
immunodeficiency virus - HIV), déc biét 1a cac ching da biét 1a virut HIV typ 1
(HIV-1) va virut HIV typ 2 (HIV-2), 1a tdc nhan gdy bénh phitc hop bao gdm sy
phd hiy ting din hé mién dich (hdi ching suy gidm mién dich méic phai -
acquired immune deficiency syndrome; AIDS) va su thodi hoa hé than kinh trung
uong va ngoai vi. Dic diém chung cia qué trinh sao chép retrovirut 1a cai xen
+ADN tién virut (mach duong) thong qua enzyme integraza dugc ma hoa bing
virut vao bd gen té bao chi, mot bude can thiét trong viéc sao chép HIV & té bao
lympho T va té bio don nhan clia ngudi. Viée két hop nay duge cho 1a duge didu
chinh qua integraza theo ba budc: l&p rap phitc nucleoprotein bén vao trinh tu
ADN virut; phan cit hai nucleotit khoi dau tin cing 3' cia ADN tién virut mach
théng; lién két cong hoa tri cua déu tan cung OH 3' da cit ctia ADN tién virut & vi
tri cit xen k& dugc tao ra & vi tri dich ctia vat chi. Bude thir tu ciia quy trinh, téng

hop stra chita khoang tréng thu dugc, c6 thé dwge thuc hién béi enzym té bao.

Viéc doc trinh tu nucleotit cia HIV cho thdy sw c6 mit cta gen pol trong
khung doc m& [Ratner, L. et al., Nature, 313, 277(1985)]. Sy twong déng vé trinh
tu axit amin cung cip bing ching cho thdy trinh tw pol mi hoéa transcriptaza
nguoc, integraza va HIV proteaza [Toh, H. et al., EMBO J. 4, 1267 (1985);
Power, M.D. et al., Science, 231, 1567 (1986); Pearl, L.H. et al., Nature, 329, 351
(1987)]. Ca ba enzym déu duge chi ra 13 cn thiét cho qud trinh sao chép cua
HIV.

Céc tai liéu tham khao sau c6 thé ding 1am tai lidu tinh trang k§ thuat:

WO 11/045330 va WO 11/121105 bdc 16 cac hop chit vong 16n c6 hoat
tinh trc ché HIV integraza.
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Kinzel et al., Tet. Letters 2007, 48(37): cac trang 6552-6555 bdc 10 quy
trinh tdng hop tetrahydropyridopyrimidon 1am khung cho céc chét trc ché HIV-1

integraza.

Ferrara et al., Tet. Letters 2007, 48(37), cac trang 8379-8382 bdc 10 quy
trinh tdng hop din xuét hexahydropyrimido[1,2-aJazepin-2-carboxamit hitu dung

1am chét trc ché HIV integraza.

Muraglia et al., J. Med. Chem. 2008, 51: 861-874 boc 10 quy trinh thiét ké
va tdng hop pyrimidinon hai vong 1am chét tc ché HIV-1 integraza c6 hoat lyc va
sinh kha dung dung qua dudng miéng.

US2004/229909 boc 1 mot sb hop chit nhat dinh c6 hoat tinh trc ché

integraza.

US 7232819 va US 2007/0083045 boc 16 mot s hop chit 5,6-
dihydroxypyrimidin-4-carboxamit nhét dinh 1am chét e ché HIV integraza.

US 7169780, US 7217713, va US 2007/0123524 boc 1o mdt sd hop chét 5-
hydroxy-6-o0xo-1,6-dihydropyrimidin-4-carboxamit duge thé & vi tri N 1am chat
trc ché HIV integraza.

US 7279487 boc 160 mot sé hop chit hydroxynaphthyridinon carboxamit
nhét dinh hitu dung lam chét wrc ché HIV integraza.

US 7135467 va US 7037908 boc 16 mot sb hop chét pyrimidin carboxamit

nhét dinh hitu dung 1am chét trc ché HIV integraza.

US 7211572 boc 16 mot sé hop chét vong ngung tu nito nhét dinh 1a chét
trc ché HIV integraza.

US 7414045 boc 160 mot sb hop chit tetrahydro-4H-pyrido[1,2-a]pyrimidin

carboxamit, hexahydropyrimido[1,2-a]azepin carboxamit, va cac hop chét c6 lién

quan hitu dung lam chét &rc ché HIV integraza.

US 8129385 boc 16 mot s& hop chit hexahydro-2H-
pyrido[1',2":4,5]pyrazino[2,1-b][1,3]oxazin-9-carboxamit, va cac hgp chét c6 lién

quan hitu dung lam chét tc ché HIV integraza.

WO 2006/103399 bdc 16 mot sb hop chét tetrahydro-4H-pyrimidooxazepin

carboaxmit, tetrahydropyrazinopyrimidin carboxamit,
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hexahydropyrimidodiazepin carboxamit, va cac hop chét c6 lién quan hitu dung

1am chét trc ché HIV integraza.

US 2007/0142635 boc 10 quy trinh didu ché hop chit

hexahydropyrimido[ 1,2-a]azepin-2-carboxylat va cac hop chét c6 lién quan.

US 2007/0149556 boc 16 mot sb din xult hydroxypyrimidinon nhét dinh

c6 hoat tinh @rc ché HIV integraza.

Céac hop chét pyrimidinon khdc nhau hitu dung lam chét tc ché HIV
integraza cling dugc mé ta trong US 7115601, US 7157447, US 7173022,
US 7176196, US 7192948, US 7273859, va US 7419969.

US 2007/0111984 md ta mdt loat hop chit pyrimidinon hai vong hiru dung

1am chét we ché HIV integraza.

Céac tai liéu US 2006/0276466, US 2007/0049606, US 2007/0111985,
US 2007/0112190, US 2007/0281917, US 2008/0004265 déu md ta mdt loat hop

chét pyrimidinon hai vong hitu dung 1am chit e ché HIV integraza.
Ban chét k§ thuit ciia sang ché

Theo mdt khia canh, sang ché dé xuit hop chét c6 cong thirc (I):

R9 R10
R2
RL.._X
Y = NJ\——R3
0 7 Y—RA'
R5
OH O
@

hodc mudi dugc dung ctia nd,
trong do:

X duogc chon tir lién két don, heteroaryl mot vong c6 5 hodc 6 canh va -
NR®C(0)-;

Y 14 lién két don hozic C1-Cs alkylen;
R! dugc chon tir C¢-Cio aryl, heteroaryl mdt vong cé 5 hodc 6 canh va

heteroaryl hai vong c6 9 hodc 10 canh, trong do mdi nhém Ce-Cio aryl, nhom
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heteroaryl mot vong ¢6 5 hodc 6 canh va nhém heteroaryl hai vong c6 9 hodc 10

canh c¢6 thé tiy y dugc thé biang dén ba nhém RS;

R? 1a H, Ci1-Cs alkyl, -N(R'!),, hodc -OR” hodc R? va R, cling v6i nguyén
tr cacbon ma ching gin vao, cé thé tham gia lién két dé tao thanh nhém
xycloalkyl mdt vong c6 5 dén 8 canh, nhém heteroxycloalkyl mot vong c6 5 dén
8 canh, nhém heteroxycloalkenyl mdt vong cé 5 dén 8 canh hoic
heteroxycloalkyl hai vong c6 8 dén 11 canh, trong d6 nhém xycloalkyl mot vong
c6 5 dn 8 canh, nhém heteroxycloalkyl mot vong c6 5 dén 8 canh, nhém
heteroxycloalkenyl mt vong ¢6 5 dén 8 canh va nhém heteroxycloalkyl hai vong
¢6 8 dén 11 canh c6 thé tiy v dugc thé bing dén ba nhom RE, c6 thé gibng hoic
khac nhau;

R3 14 H, C;-Cs alkyl, -N(R!"); hodc -OR;

R* duge chon tir H, C1-Cs alkyl, -(C1-Cs alkylen)-O-(Ci-Cs alkyl), -N(R!1),
va -OR’, sao cho néu R? va/hoic R 1a -N(R!!),, thi R* khong phai 12 H;

RS dugc chon tir H, C1-Cs alkyl, -(C1-Cs alkylen)-O-(C1-Cs alkyl), -N(R!!),
hogic -OR’, sao cho néu R2 va/hoic R? 1a -N(R!),, thi R® khong phai 1a H;

v6i mdi 1An xuét hién, R® doc 18p 1a H hodc C1-Cs alkyl;

v6i mdi 1An xuét hién, R7 doc 14p duge chon tir H, C1-Cs alkyl, —(C1-Cs
alkylen)-O-(C1-Cs alkyl) va C;3-C7 xycloalkyl;

v6i mdi 14n xuét hién, R® doc 14p duge chon tr C1-Cs alkyl, halo, -ORS, -
SR®, C1-Cs haloalkyl, C1-Cs hydroxyalkyl, -O-(Ci1-Cs haloalkyl), -CN, -NO, -
N(R®),, -C(O)OR’, -C(O)N(R"), va -NHC(O)R’;

R? dugc chon tir H, Ci-Cs alkyl, -C1-Cs alkyl-O-C1-Cs alkyl, -Ci1-Cs alkyl-
NRS-C;-Cs alkyl, -Ci-Cs haloalkyl, -C1-Cs hydroxyalkyl;

R0 gugc chon tir H, C1-Cs alkyl, -Ci-Cs alkyl-O-C1-Cs alkyl, -Ci-Cs alkyl-
NRS-C;-Cs alkyl, -C1-Cs haloalkyl, -C1-Cs hydroxyalkyl;

v6i mdi 14n xuét hién, R'! doc 1ap duoc chon tir H, C1-Cs alkyl, -S(O)2R12
va—C(O)R'?; va

v6i mdi 1An xudt hién, R!2 doc lap duge chon tr Ci-Cs alkyl, C3-Cy

xycloalkyl, Ce-Cro aryl, heteroxycloalkyl mot vong cé 4 dén 7 canh,
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heteroxycloalkyl hai vong cé 8 dén 11 canh, heteroaryl mot vong c¢6 5 hodc 6
canh va heteroaryl hai vong c¢6 9 hodc 10 canh, trong d6 mdi nhém C3-C;
xycloalkyl, nhém Cs-Cio aryl, heteroxycloalkyl mot vong c6 4 dén 7 canh, nhém
heteroxycloalkyl hai vong c6 8 dén 11 canh, nhém heteroaryl mot vong c6 5 hodc
6 canh va nhom heteroaryl hai vong cé 9 hodc 10 canh ¢6 thé tiry ¥ duogc thé bing

dén ba nhom RS.

Céc hop chit c6 cong thic (I) (& day con dugce goi 1a “dan xuét quinolizin
dugc thé”) va mudi duge dung hoic tién dugc chit cua ching c6 thé duoc st
dung, vi du, dé we ché su sao chép virut HIV hodc hoat tinh don vi sao chép
(replicon), hodc dé diéu tri hodc ngin ngra sy lay nhiém HIV & d6i tugng. Khong
bi rang budc béi 1y thuyét cu thé bét ky, dugc tin ring din xuét quinolizin dugc

thé e ché su sao chép virut HIV bang cach trc ché HIV integraza.

Do d6, sang ché dé xuét phuong phap diéu tri hodic ngin ngira sy 1y nhiém
HIV & dbi twong, bao gdm cho dbi twgng ding lugng hitu hidu ca it nht mot dén

xuét quinolizin dugc thé.
Chi tiét sang ché dwoc néu trong phin mo ta kém theo & dudi day.

Mic du phuong phép va nguyén liu bét ky tuong tu v6i phuong phap va
nguyén liéu dugc mo ta & day co thé dugc st dung trong thuc té hoic thir nghiém
sang ché, nhung cic phuong phap va nguyén liéu minh hoa s& dugc md ta sau
day. Cac phuong an, khia canh va dic diém khéac cta sang ché con duge mo ta
hodc s& rd rang nho phén mo ta, phﬁn vi du va yéu cu bao hd di kém duéi day.
M@ ta chi tiét sang ché

Sang ché d& xuit din xuit quinolizin dugc thé, duoc phém chtra it nhét
mot din xudt quinolizin dugc thé, va phuong phap st dung din xuét quinolizin
dugc thé dé didu tri hodc ngin ngira sy lay nhidm HIV & déi tugng.

Dinh nghia va chit viét t4t

Céc thuat ngit dugc st dung & ddy c6 nghia thong thudng va nghia cia
chung khong phu thudc vao mbi 14n xuét hién ctia chiing. Tuy nhién va trir khi c6
quy dinh khéc, céc dinh nghia sau dugc dp dung trong sudt ban mo ta va yéu cau

bao hd. Tén hoa hoc, tén thong thuong, va cAu tao hoa hoc c6 thé dugc sit dung

thay thé nhau ¢é mo ta cing mot cAu trac. Cac dinh nghia niy s& dugc 4p dung
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bét chip viéc thuit ngit nay duge st dung riéng hay két hop vé6i cac thuit ngit
khéc, trir khi ¢é quy dinh khac. Do @6, dinh nghia vé "alkyl" ding cho "alkyl"
ciing nhu phan "alkyl" ctia "hydroxyalkyl”, "haloalkyl”, "-O-alkyl”, v.v...

Nhu duoc st dung & ddy, va trong sudt ban mo ta nay, cac thuat ngir sau,

trir khi c6 quy dinh khac, dugc hiéu 13 ¢6 nghia nhu sau:

“Péi twong” 12 ngudi hodc dong vat c6 va khong phai nguoi. Theo mot
phuong 4n, déi twong 12 ngudi. Theo phuong 4n khac, déi tuwong 1a dong vét linh
trudng. Theo phuong an khac, d6i tuong 13 khi. Theo phuong 4n khéc, d6i tuong

1 tinh tinh. Theo phwong 4n khac nita, d6i tugng 1a khi nau rhesus.

Thuat nglt “lugng hitu hi¢u" khi str dung & day, dé cap dén lugng dan xuét
quinolizin dugc thé va/hodc chét didu tri bd sung, hoic ché phém cua nd cho tac
dung trc ché su sao chép HIV va tao ra tic dung didu tri, cai thién, trc ché hoic
phong ngira mong mubn khi ding cho dbi twong nhiém HIV hodc mic bénh
AIDS. Trong céc liéu phap két hop theo sdng ché, lwong hitu hiéu c6 thé ding
cho timg chét riéng 1¢ hoic toan b hdn hop, trong d6 lugng tht ca cac chat dugc
dung cung cho hiéu qua, nhung trong d6 thanh phin ciia hdn hop nay cé thé

khong cé mit riéng ¢ lugng hitu hiu.

Thuét nglt “ngidn nglra”, dugc sit dung khi dé cap dén sy lay nhiém virut
HIV hoic bénh AIDS, d& cép dén viéc lam giam kha nang c6 thé x4y ra hodc mirc

d6 nghiém trong ca sy lay nhiém HIV hodc bénh AIDS.

Thuét ngit “alkyl”, khi sir dung & ddy, dé cap dén nhém hydrocacbon béo
c6 mot trong sd cac nguyén tir hydro cua n6 dugc thay thé bing mot lién két.
Nhoém alkyl c6 thé 13 mach thing hodc phan nhéanh va chtra khoang 1 dén khoang
20 nguyén tit cacbon. Theo mét phuong an, nhém alkyl chira khoang tir 1 dén 12
nguyén tir cacbon. Theo cac phuong 4n khac nhau, nhém alkyl chira tir 1 dén 6
nguyén tir cacbon (C1-Cs alkyl) hodc khoang tir 1 dén 4 nguyén t cacbon (C1-Cs
alkyl). Vi du khong giéi han vé nhém alkyl bao gdm metyl, etyl, n-propyl,
isopropyl, n-butyl, sec-butyl, isobutyl, tert-butyl, n-pentyl, neopentyl, isopentyl,
n-hexyl, isohexyl va neohexyl. Nhom alkyl ¢6 th khong dugc thé hoidc dugc thé
bing mot hogc nhidu phan tir thé ma c6 thé giéng hodic khéc nhau, mdi phan t
thé doc 1ap duwgc chon tir nhém bao gbm halo, alkenyl, alkynyl, aryl, xycloalkyl,
xyano, hydroxy, -O-alkyl, -O-aryl, -alkylen-O-alkyl, alkylthio, -NHa, -NH(alkyl),
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-N(alkyl), -NH(xycloalkyl), -O-C(O)-alkyl, -O-C(O)-aryl, -O-C(O)-xycloalkyl, -
C(O)OH va —C(0)0O-alkyl. Theo mdt phwong an, nhém alkyl 1a mach théng. Theo
phuong 4n khac, nhém alkyl 14 mach nhanh. Trir khi ¢6 quy dinh khac, nhém
alkyl khong dugc thé.

Thuat ngit “alkenyl”, khi sir dung & day, @ cap dén nhom hydrocacbon
béo chira it nhat mot lién két d6i cacbon-cacbon va c6 mot nguyén tir hydro dugce
thay thé bing mét lién két. Nhém alkenyl c6 thé 1a mach thdng hogc mach nhanh
va chira khoang tir 2 dn 15 nguyén t& cacbon. Theo mdt phwong 4n, nhém
alkenyl chira khoang tir 2 dén 12 nguyén tir cacbon. Theo phuong an khéc, nhom
alkenyl chira khoang tir 2 dén 6 nguyén tir cacbon. Vi du khong gidi han v& nhém
alkenyl bao gdm etenyl, propenyl, n-butenyl, 3-metylbut-2-enyl, n-pentenyl,
octenyl va decenyl. Nhom alkenyl c6 thé khong duoc thé hodc duoc thé bang mot
hodc nhidu phén tir thé ma c6 thé gidng hogc khic nhau, mdi phén tir thé doc lap
dugc chon tir nhom bao gdbm halo, alkenyl, alkynyl, aryl, xycloalkyl, xyano,
hydroxy, -O-alkyl, -O-aryl, -alkylen-O-alkyl, alkylthio, -NH2, -NH(alkyl), -
N(alkyl),, -NH(xycloalkyl), -O-C(O)-alkyl, -O-C(O)-aryl, -O-C(O)-xycloalkyl, -
C(O)OH va —C(0)0-alkyl. Thudt ngit “C,-Cs alkenyl” d& cap dén nhom alkenyl
c6 tir 2 dén 6 nguyén tir cacbon. Trir khi ¢6 quy dinh khac, nhém alkenyl khong

duogc thé.

Thuit ngit “alkynyl”, khi si dung & day, d& cap dén nhém hydrocacbon
béo chira it nhat mot lién két ba cacbon-cacbon va c6 mot nguyén tir hydro dugc
thay thé bing mét lién két. Nhém alkynyl c6 thé 12 mach théng hogc mach nhanh
va chita khoang tur 2 dén 15 nguyén tir cacbon. Theo mdt phwong an, nhoém
alkynyl chira khoang tir 2 dén 12 nguyén tir cacbon. Theo phuong an khéc, nhom
alkynyl chira khoang tir 2 dén 6 nguyén tir cacbon. Vi du khong gidi han v& nhém
alkynyl bao gdm etynyl, propynyl, 2-butynyl va 3-metylbutynyl. Nhém alkynyl
c6 thé khong dugc thé hoic dugc thé bang mot hoidc nhiéu ph?ln tir thé ma c6 thé
gibng hoic khac nhau, mdi phén tir thé doc 1ap dugc chon tir nhém bao gbm halo,
alkenyl, alkynyl, aryl, xycloalkyl, xyano, hydroxy, -O-alkyl, -O-aryl, -alkylen-O-
alkyl, alkylthio, -NH,, -NH(alkyl), -N(alkyl)2, -NH(xycloalkyl), -O-C(O)-alkyl, -
0-C(0)-aryl, -O-C(0)-xycloalkyl, -C(O)OH va —C(O)O-alkyl. Thuét ngir “C2-Cs
alkynyl” dé cap dén nhom alkynyl c6 tir 2 dén 6 nguyén tir cacbon. Trir khi ¢6
quy dinh khac, nhém alkynyl khong dugc thé.
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Thuét ngit “alkylen”, khi str dung & ddy, dé cap dén nhom alkyl, nhu dugc
x4c dinh & trén, trong d6 mdt trong sd céc nguyén tir hydro ctia nhém alkyl dugc
thay thé bang mot lién két. Vi du khong giéi han v& nhém alkylen bao gdm —CHa-
, -CH2CHz-, -CH,CH,CH:-, -CH>CH,CH2CH;-, -CH(CH3)CH2CH;-, -CH(CH3)-
va -CH,CH(CH3)CHa-. Theo mdt phwong 4n, nhém alkylen c6 tir 1 dén khoang 6
nguyén tr cacbon. Theo phuong an khic, nhém alkylen c6 khoang tir 3 dén 5
nguyén ti cacbon. Theo phuong 4n khic, nhém alkylen 1a mach nhanh. Theo
phuong 4n khac, nhém alkylen 13 mach thing. Theo mét phwong 4n, nhém
alkylen 13 -CHa-. Thuét ngit “Ci-Cs alkylen” d& cép dén nhom alkylen c6 tir 1 dén
6 nguyén tr cacbon. Thuat ngit “C»-Cs alkyleh” dé cap dén nhém alkylen c6 tir 2
dén 4 nguyén tir cacbon.

Thuét ngit “alkenylen”, khi st dung & ddy, dé c4p dén nhém alkenyl, nhu
dugc xic dinh & trén, trong d6 mot trong sb cac nguyén tir hydro ciia nhém
alkenyl dugc thay thé bing mot lién két. Vi du khong giéi han vé& nhom alkenylen
bao gdbm -CH=CH-, -CH=CHCH,-, -CH,CH=CH-, -CH,CH=CHCH)-,
CH=CHCH2CH,-, -CH,CH2CH=CH- va -CH(CH3)CH=CH-. Theo m{t phuong
an, nhom alkenylen c6 tir 2 dén 6 nguyén tir cacbon. Theo phwong 4n khac, nhom
alkenylen c6 khoang tir 3 dén 5 nguyén tir cacbon. Theo phwong an khéc, nhém
alkenylen 1a mach nhanh. Theo phuong 4n khéc, nhém alkenylen 13 mach thing.
Thuat ngit “C»-Cs alkylen” @& cap dén nhém alkenylen c6 tir 2 dén 6 nguyén tur
cacbon. Thuat ngit “C3-Cs alkenylen” d& cdp dén nhom alkenylen c6 tir 3 dén 5

nguyén tir cacbon.

Thuat ngit “aryl”, khi st dung & déy, d& cap dén hé vong mdt vong hoic da
vong thom c6 khoang tir 6 dén 14 nguyén tir cacbon. Theo mot phwong an, nhém
aryl chira khoang tlr 6 dén 10 nguyén tir cacbon. Nhom aryl ¢6 thé tiry ¥ dugc thé
bang mot hogc nhidu "phén tir thé ciia hé vong" ma c6 thé gidng hoic khac nhau,
va nhu dugc xac dinh duéi ddy. Theo mdt phuong 4n, nhém aryl c6 thé tuy y
duoc ngung tu v6i nhém xycloalkyl hogic xycloalkanoyl. Vi du khéng gidi han vé
nhém aryl bao gdm phenyl va naphthyl. Theo mot phuong 4n, nhom aryl 1a
phenyl. Trir khi ¢6 quy dinh khac, nhém aryl khong dugc thé.

Thuat ngit “arylen”, khi sit dung & day, dé cip dén nhom c6 hoa trj hai c6
ngudn gbc tir nhém aryl, nhu duge xac dinh & trén, bang cach loai bé nguyén tir

hydro tir cacbon vong ciia nhém aryl. Nhom arylen c6 thé c6 ngudn gbc tir hé
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vong mot vong hodc da vong c6 khoang tir 6 dén 14 nguyén tir cacbon. Theo mot
phwong 4n, nhém arylen ¢6 khoang tir 6 dén 10 nguyén tir cacbon. Theo phuong
an khac, nhom arylen 1a nhém naphthylen. Theo phuong an khac, nhém arylen 1a
nh6ém phenylen. Nhém arylen ¢6 thé tuy y duoc thé bang mét hodc nhidu "phan tir
thé cta hé vong" ma c6 thé gibng hoic khic nhau, va nhu dugc x4c dinh dudi
day. Nhom arylen c6 hoa tri hai va lién két trén nhom arylen c6 thé lién két véi
nhom canh nhom arylen. Vi dy, nhdm “A-arylen-B”, trong d6 nhém arylen la:

JVvVWwv

ool

>

dugc hicu 1a bao gom:

Theo mot phuong 4n, nhém arylen cé thé tily ¥ dwgc ngung tu v6i nhom
xycloalkyl hodc nhom xycloalkanoyl. Vi du khong gi6i han vé& nhém arylen bao
gdm phenylen va naphthalen. Theo mot phuwong 4n, nhom arylen khong dugc thé.

Theo phuong an khac, nhém arylen la:

Yy o

) :

hodc
Trur khi ¢6 quy dinh khéc, nhém arylen khong dugc thé.

Thuat ngit “xycloalkyl”, khi str dung & day, dé cap dén hé vong mot vong
hodc da vong khong thom chira khoang tir 3 dén 10 nguyén tir cacbon vong. Theo
mot phuong an, xycloalkyl chira khoang tir 5 dén 10 nguyén tir cacbon vong.
Theo phuong an khéc, xycloalkyl chira khoang tir 3 dén 7 nguyén tir vong. Theo
phuong an khéc, xycloalkyl chira khoang tir 5 dén 6 nguyén tir vong. Thuét ngit
“xycloalkyl” con bao gbm nhém xycloalkyl, nhu dugc xdc dinh & trén, dugc

ngung tu v&i vong aryl (vi dy, benzen) hodc vong heteroaryl. Vi du khong giGi
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han vé& xycloalkyl mdt vong bao gdm xyclopropyl, xyclobutyl, xyclopentyl,
xyclohexyl, xycloheptyl va xyclooctyl. Vi du khong giéi han vé xycloalkyl da
vong bao gdm 1-decalinyl, norbornyl va adamantyl. Nhém xycloalkyl c6 thé tiy
y duoc thé bing mot hodc nhiéu "phén tir thé ctia hé vong" ma cé thé gidng hoic
khac nhau, va nhu dugc xac dinh dudi ddy. Theo mot phuwong an, nhom
xycloalkyl khong duge thé. Thuét ngit “xycloalkyl ¢6 tir 3 dén 7 canh” dé cap dén
nhom xycloalkyl c6 tir 3 dén 7 nguyén tir cacbon vong. Trir khi c6 quy dinh khéc,
nhém xycloalkyl khong dugc thé. Nguyén tir cacbon vong clia nhém xycloalkyl
c6 thé dugc tao chitc dudi dang nhém carbonyl. Vi du minh hoa vé& nhém
xycloalkyl (¢ ddy con duge goi 1& nhém “xycloalkanoyl”) bao gbm, nhung khong

gidi han &, xyclobutanoyl:

/O

o,

Thuét ngit “halo”, khi sir dung & ddy, nghia la —F, -Cl, -Br hodc -I.

Thuat ngit “haloalkyl”, khi sit dung & day, dé cap dén nhém alkyl nhu
duge x4c dinh & trén, trong d6 mot hoic nhiéu nguyén tir hydro ctia nhém alkyl
dugc thay thé bang halogen. Theo mot phuong 4n, nhém haloalkyl c6 tir 1 dén 6
nguyén tr cacbon. Theo phuong 4n khéc, nhém haloalkyl duoc thé bang tir 1 dén
3 nguyén tr F. Vi du khong giéi han v& nhém haloalkyl bao gdm —CH,F, -CHF>,
-CF3, -CH,Cl va -CCls. Thuét ngit “Ci-Cs haloalkyl” dé cap dén nhém haloalkyl

c6 tir 1 dén 6 nguyén tir cacbon.

Thuét ngit “hydroxyalkyl”, khi st dung & day, dé cap dén nhém alkyl nhu
duogc xac dinh & trén, trong d6 mot hodc nhiéu nguyén tir hydro ciia nhém alkyl
dugc thay thé bing nhém —OH. Theo mot phuong én, nhém hydroxyalkyl c6 tir 1
dén 6 nguyén tir cacbon. Vi du khong gi6i han v& nhém hydroxyalkyl bao gom —
CH,OH, -CH,CH,OH, -CH,CH,CH>OH va -CH>CH(OH)CH3. Thudt ngit “C1-Cs
hydroxyalkyl” d& cap dén nhém hydroxyalkyl c6 tir 1 dén 6 nguyén tir cacbon.

Thuat ngit “heteroaryl”, khi sit dung & day, dé cap dén hé vong mot vong
hoic da vong thom chira khoang tir 5 dén 14 nguyén tir vong, trong d6 khoang tir

1 dén 4 nguyén tir vong doc 1ap 12 O, N hodc S va nguyén tir vong con lai 13
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nguyén tir cacbon. Theo mdt phuong 4n, nhom heteroaryl c6 5 dén 10 nguyén tir
vong. Theo phuong an khéac, nhém heteroaryl 1a mot vong va c6 5 hodc 6 nguyén
tir vong. Theo phuong 4n khac, nhom heteroaryl 1a hai vong. Theo phuong én
kh4c, nhom heteroaryl 1a hai vong va c¢6 9 hodc 10 nguyén tir vong. Nhom
heteroaryl c6 thé tily ¥ dugc thé bang mot hodc nhiéu "phan tir thé cta hé vong"
ma c6 thé gibng hoic khic nhau, va nhu dugc x4c dinh dudi diy. Nhom
heteroaryl dugc lién két qua nguyén tir cacbon vong, va nguyén tir nito bét ky cia
heteroaryl c6 thé tiy ¥ dugc oxy héa thanh N-oxit twong Ung. Thuat ngi
“heteroaryl” con bao gdm nhém heteroaryl, nhu dugc xdc dinh & trén, ma ngung
tu v4i vong benzen. Vi du khong giéi han v& heteroaryl bao gdm pyridyl,
pyrazinyl, furanyl, thienyl, pyrimidinyl, pyridon (bao gbm pyridon dugc thé & vi
tri N), isoxazolyl, isothiazolyl, oxazolyl, oxadiazolyl, thiazolyl, pyrazolyl,
furazanyl, pyrolyl, triazolyl, 1,2,4-thiadiazolyl, pyrazinyl, pyridazinyl,
quinoxalinyl, phthalazinyl, oxindolyl, imidazo[1,2-a]pyridinyl, imidazo[2,1-
b]thiazolyl, benzofurazanyl, indolyl, azaindolyl, benzimidazolyl, benzothienyl,
quinolinyl,  imidazolyl, = benzimidazolyl,  thienopyridyl, = quinazolinyl,
thienopyrimidyl, pyrolopyridyl, imidazopyridyl, isoquinolinyl, benzoazaindolyl,
1,2,4-triazinyl, benzothiazolyl va tuong tu, va tht ca dang ddng phén clia ching.
Thuét ngtt “heteroaryl” con @& cap dén cac gdc heteroaryl no mot phén nhu, vi
dy, tetrahydroisoquinolyl, tetrahydroquinolyl va tuong tw. Theo mot phwong an,
nhom heteroaryl 1a heteroaryl ¢6 5 canh. Theo phuong 4n khic, nhém heteroaryl
14 heteroaryl mot vong c6 6 canh. Theo phuong an khic, nhém heteroaryl chira
nhom heteroaryl mot vong c6 tur 5 dén 6 canh ngung tu v6i vong benzen. Trir khi

¢6 quy dinh khac, nhém heteroaryl khong dugc thé.

Thuét ngit “heteroxycloalkyl”, khi str dung & day, dé cap dén hé vong mot
vong hodc da vong no khong thom c6 khoang tir 3 dén 11 nguyén tir vong, trong
do tir 1 dén 4 nguyén tr vong doc 1dp 1a O, S, N hodc Si, va phén con lai cua
nguyén tir vong 1a nguyén ttr cacbon. Nhom heteroxycloalkyl c6 thé duoc lién két
qua cacbon vong, nguyén ti silic vong hodc nguyén tir nito vong. Theo mot
phuong an, nhom heteroxycloalkyl 12 mot vong va c6 khoang tir 3 dén 7 nguyén
tir vong. Theo phuong 4n khac, nhém heteroxycloalkyl 1a mot vong ¢6 khoang tur
5 dén 8 nguyén tir vong. Theo phuwong an khac, nhém heteroxycloalkyl 1a hai
vong va c6 khoang tir 8 dén 11 nguyén tir vong. Theo phuong 4n khac nita, nhém

heteroxycloalkyl 1a mdt vong va c¢6 5 hogc 6 nguyén tir vong. Theo mét phuong
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an, nhom heteroxycloalkyl 12 mdt vong. Theo phuwong 4n khic, nhém
heteroxycloalkyl 1a hai vong. Khoéng c6 mit nguyén tir oxy va/hodc luu huynh
lién ké trong hé vong. Nhém —NH batky trong vong heteroxycloalkyl co thé dugc
bao ho nhu, vi dy, nhém -N(BOC), -N(Cbz), -N(Tos) va nhém twong tu; nhém
heteroxycloalkyl dugc bao vé dugc coi 1a mdt phén cia sang ché. Thuét ngir
“heteroxycloalkyl” con bao gdbm nhém heteroxycloalkyl, nhu dugce xac dinh &
trén, ma ngung tu voéi vong aryl (vi dy, benzen) hodc vong heteroaryl. Nhom
heteroxycloalkyl c6 thé tiy ¥ dugc thé bing mot hodc nhiéu "phin tir thé ctia hé
vong" ma co thé giéng hodc khac nhau, va nhu duge xac dinh dudi ddy. Nguyén
tir nito hodc luu huynh cia heteroxycloalkyl co thé ty y duoc oxy hoéa thanh N-
oxit, S-oxit hodc S,S-dioxit twong ung. Vi du khong giéi han vé cac vong
heteroxycloalkyl mdt vong bao gdm oxetanyl, piperidyl, pyrolidinyl, piperazinyl,
morpholinyl, thiomorpholinyl, thiazolidinyl, 1,4-dioxanyl, tetrahydrofuranyl,
tetrahydrothiophenyl, delta-lactam, delta-lacton va tuong tu, va tAt ca chit dong

phén cua ching.

Nguyén ti cacbon vong ciia nhém heteroxycloalkyl c6 thé dugc tao chirc

duéi dang nhom carbonyl. Vi dy minh hoa v& nhom heteroxycloalkyl la:

o

S
Theo mdt phuong 4n, nhom heteroxycloalkyl 13 heteroxycloalkyl mot vong
c6 5 canh. Theo phuong 4n khéac, nhém heteroxycloalkyl 1a heteroxycloalkyl mot
vong ¢6 6 canh. Thudt ngit “heteroxycloalkyl mot vong c6 4 dén 7 canh” dé cap
dén nhom heteroxycloalkyl mot vong c6 tir 4 dén 7 nguyén tir vong. Thuat ngit
“heteroxycloalkyl mgt vong c6 5 dén 8 canh” d& cap dén nhém heteroxycloalkyl
mdt vong c6 tir 5 dén 8 nguyén ti vong. Thuat ngit “heteroxycloalkyl hai vong c6
tir 8 dén 11 canh” d& cdp dén nhém heteroxycloalkyl hai vong co tir 8 dén 11
nguyén tr vong. Trir khi c6 quy dinh khac, nhom heteroxycloalkyl khong dugc

the.

Thuat ngit “heteroxycloalkenyl”, khi st dung & day, d& cap dén nhém
heteroxycloalkyl, nhu dugc xac dinh & trén, nhém nay khong thom va chia it

nhat mot lién két ddi trong vong gitta hai nguyén tir vong lién k& Nhém
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heteroxycloalkenyl c6 thé dugc lién két qua cacbon vong, nguyén tir silic vong
ho#ic nguyén tit nito vong. Theo mdt phwong 4n, nhém heteroxycloalkenyl 1a mot
vong va co khoang tur 3 dén 7 nguyén tr vong. Theo phuong 4n khéc, nhém
heteroxycloalkenyl 1a mdt vong c6 khoang tir 5 dén 8 nguyén tr vong. Theo
phuong an khéac, nhém heteroxycloalkenyl 1a hai vong va c6 khoang tir 8 dén 11
nguyén t&r vong. Theo phuong 4n khac nita, nhém heteroxycloalkenyl 1a mot vong
va c6 5 hodc 6 nguyén ti vong. Theo mdt phuong én, nhém heteroxycloalkenyl 1a
mot vong. Theo phuong an khac, nhom heteroxycloalkenyl 1a hai vong. Khong c6
mit nguyén t& oxy va/hodc luvu huynh 1ién k& trong hé vong. Nhém —NH bt ky
trong vong heteroxycloalkenyl c6 thé dugc thé hoic c6 thé duoc bao vé nhu, vi
du, nhém -N(BOC), -N(Cbz), -N(Tos) va nhém twong ty; nhom
heteroxycloalkenyl dugc bao v¢ nay dugce coi la mot phan cia sang ché. Thut
ngit “heteroxycloalkenyl” con bao gdm nhém heteroxycloalkenyl, nhu dugc xéac
dinh & trén, ma ngung tu v6i vong aryl (vi du, benzen) hodc vong heteroaryl.
Nhom heteroxycloalkenyl c6 thé tity ¥ duoc thé bing mot hodc nhiu "phén tir thé
ctia hé vong" ma c6 thé gidng hoic khic nhau, va nhu duge xac dinh dudi day.
Nguyén tir nito hodc luu huynh cia heteroxycloalkenyl c6 thé thy y dugc oxy hoa
thanh N-oxit, S-oxit hodc S,S-dioxit tuong ng.

Nguyén tir cacbon vong ctia nhém heteroxycloalkenyl co6 thé duogc tao

chitc dudi dang nhom carbonyl. Vi dy minh hoa ctia nhém heteroxycloalkenyl la:

g
(%
S
Theo mot phuwong 4n, nhém heteroxycloalkenyl 12 heteroxycloalkenyl mot
vong c¢6 5 canh. Theo phwong an khdc, nhém heteroxycloalkenyl Ia
heteroxycloalkenyl mdt vong c6 6 canh. Thuét ngit “heteroxycloalkenyl mot vong
6 tr 4 dén 7 canh” dé cap dén nhom heteroxycloalkenyl mot vong c6 tir 4 dén 7
nguyén ti vong. Thuét ngir “heteroxycloalkenyl mot vong co tir 5 dén 8 canh” dé
cip dén nhom heteroxycloalkenyl mdt vong c6 tir 5 dén 8 nguyén tir vong. Thuat
ngit “heteroxycloalkenyl hai vong cé tur 8 dén 11 canh” d& cip dén nhom
heteroxycloalkenyl hai vong co tir 8 dén 11 nguyén tir vong. Trir khi c6 quy dinh
khac, nhom heteroxycloalkenyl khong dugc thé.
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Thuét ngit “phan tir thé ctia hé vong”, khi sit dung & day, dé cap dén nhom
thé dugc gén v6i hé vong thom hodc khong thom ma, vi dy, thay thé hydro san co
trén hé vong. Phan tir thé ciia hé vong c6 thé gidng hoic khic nhau, mdi phan tir
thé doc 1ap dugc chon tir nhém bao gbm alkyl, alkenyl, alkynyl, aryl, heteroaryl, -
alkylen-aryl, -arylen-alkyl, -alkylen-heteroaryl, -alkenylen-heteroaryl, -alkynylen-
heteroaryl, -OH, hydroxyalkyl, haloalkyl, -O-alkyl, -O-haloalkyl, -alkylen-O-
alkyl, -O-aryl, -O-alkylen-aryl, axyl, -C(O)-aryl, halo, -NO2, -CN, -SFs, -
C(0O)OH, -C(0)0-alkyl, -C(0)O-aryl, -C(O)0O-alkylen-aryl, -S(O)-alkyl, -S(O)2-
alkyl, -S(O)-aryl, -S(O):-aryl, -S(O)-heteroaryl, -S(O)-heteroaryl, -S-alkyl, -S-
aryl, -S-heteroaryl, -S-alkylen-aryl, -S-alkylen-heteroaryl, -S(O):-alkylen-aryl, -
S(O),-alkylen-heteroaryl, -Si(alkyl)z, -Si(aryl),, -Si(heteroaryl),, -Si(alkyl)(aryl), -
Si(alkyl)(xycloalkyl), - Si(alkyl)(heteroaryl), xycloalkyl, heteroxycloalkyl, -O-
C(O)-alkyl, -O-C(O)-aryl, -O-C(O)-xycloalkyl, -C(=N-CN)-NH,, -C(=NH)-NHa,
-C(=NH)-NH(alkyl), -N(Y1)(Y2), -alkylen-N(Y1)(Y2), -C(ON(Y1)(Y2) va -
S(0)N(Y1)(Ya2), trong d6 Y1 va Yz c6 thé gibng hoic khic nhau va doc 1ap duge
chon tir nhém bao gdm hydro, alkyl, aryl, xycloalkyl, va —alkylen-aryl. “Phén tir
thé ctia hé vong” c6 thé con ¢6 nghia 1a mdt gbe ma ddng thoi thay thé hai hydro
sin c6 trén hai nguyén tir cacbon lién ké (mdt H trén mdi cacbon) trén hé vong.
Vi dy vé gbc nay 13 metylendioxy, etylendioxy, -C(CHs)2- va nhom tuong tu tao

thanh cac gbc nhu, vi du:

*NeoRle

Thuét ngit “dugc thé” nghia 1a mét hodc nhiéu hydro trén nguyén tir dugc
chi dinh dugc thay thé bing cach Iya chon tir nhém dugce chi dinh, v6i diéu kién
hoa tri thong thudng cia nguyén tir dugc chi dinh trong trudng hop hién tai khong
dugc vuot qué, va viée thay thé nay tao ra hop chét bén. T8 hop cua céc phan tir
thé va/hoic cac bién sé chi duge chip nhén néu cac t hop niy tao ra hop chit
bén. “Hop chét bén’ hoic “cAu tric bén” c6 nghia 1 hop chét da manh dé tiép tuc
tach khoi hdn hop phén tmg dén mirc tinh khiét hiru dung, va didu ché thanh chat

di€u tri hi¢u qua.

-15-



31635

Thuét ngit “é dang gan nhu tinh khiét”, khi sir dung & ddy, dé cap dén
trang thai vat ly ctia hop chit sau khi hop chét nay dugc tich ra khéi quy trinh
tdng hop (vi du, ra khéi hdn hgp phén tng), ngudn ty nhién, hoic hdn hgp ctia né.
Thuat ngit “¢ dang gin nhu tinh khiét”, con dé& cap dén trang thai vat 1y cua hop
chét sau khi hop chit nay thu dugc tir quy trinh tinh ché hoic cac quy trinh dugc
md ta & day hodc da biét d6i voi ngudi co hidu biét trung binh trong linh vuc nay
(vi dy, sdc ky, tai két tinh va cac quy trinh tuong ty), & d6 tinh khiét ¢ dé phan
tich déc tinh clia n6 béng cac k¥ thudt phan tich chuén dugc mé ta & day hodc da

biét ddi voi ngudi c6 hiéu biét trung binh trong linh vuc nay.

Ciing dugc luu y ring cacbon bét ky cling nhu nguyén tir khac loai c6 héa
tri chua du trong phan mb ta, so dd, vi du va bang & day dugc gia st co du sd

luong (cac) nguyén tir hydro dé dép tng du vé hoa tri.

Khi nhém chite trong hop chét duge goi 1a “dwgc biao vé&”, nghia 1a nhém
nay & dang bién dbi dé loai trir cdc phan tng phy khdng mong mudn & vi tri duge
bao vé khi hop chit nay tham gia phan tmg. Cic nhém bao vé thich hop da duge
ngudi c6 hiéu biét trung binh trong linh vuc nay biét dén ciing nhu c6 thé tham
chidu dén tai liéu chuén nhu, vi du, T. W. Greene et al, Protective Groups in
Organic Synthesis (1991), Wiley, New York.

Khi phén tir thé hogc bién sé bit ky (vi dy, alkyl, R, R7, v.v..) xuét hién
nhidu hon mot 14n trong thanh phan bit ky hoic trong cong thuc (I), thi dinh
nghia vé mdi 14n xult hién cia n6 doc 1ap véi dinh nghia v& moi 1an xuét hién

khéc cua no, trir khi c6 quy dinh khéc.

Khi sir dung & day, thuat ngit “ché phdm” bao gdm sin phidm chira cic
thanh phin cu thé & lugng cu thé, ciing nhu san phidm bét ky thu duoc tir hdn hop

céc thanh phan cu thé & luong cu thé.

Tién dugc chit va solvat clia c4c hop chét theo sang ché ciing dugc du tinh
& day. Phin thao luan v& tién duoc chét dugc néu trong tai liéu T. Higuchi and V.
Stella, Pro-drugs as Novel Delivery Systems (1987) 14 of the A.C.S. Symposium
Series, va trong tai liéu Bioreversible Carriers in Drug Design, (1987) Edward B.
Roche, ed., American Pharmaceutical Association and Pergamon Press. Thuét
ngit “tién duoc chat” nghia 1a hgp chét (vi duy, tién chét cua thuéc) ma duogc bién

ddi in vivo dé tao ra din xuat quinolizin dugc thé hodc mudi dugc dung ctia hop

-16-



31635

chit ndy. Su bién dbi nay c6 thé xay ra theo cic co ché khac nhau (vi dy, bing
quy trinh chuyén héa hodc quy trinh héa hoc), nhu, vi dy, thong qua su thiy phin
trong mau. Vi duy, néu din xuét quinolizin duoc thé hodic mubi dugc dung, hydrat
hodc solvat ctia hgp chét chira nhém chirc axit carboxylic, thi tién dugc chét c6
thé chtra este duoc tao ra bing cach thay thé nguyén tir hydro clia nhom axit bing
nhém nhu, vi du, (Ci—Csg)alkyl, (C2-Ci2)alkanoyloxymetyl, 1-(alkanoyloxy)etyl c6
tir 4 dén 9 nguyén tir cacbon, 1-metyl-1-(alkanoyloxy)-etyl co tir 5 dén 10 nguyén
tir cacbon, alkoxycarbonyloxymetyl cé tir 3 dén 6 nguyén tir cacbon, 1-
(alkoxycarbonyloxy)etyl c6 tir 4 dén 7 nguyén tir cacbon, 1-metyl-1-
(alkoxycarbonyloxy)etyl ¢6 tir 5 dén 8 nguyén tir cacbon, N-
(alkoxycarbonyl)aminometyl c6 tir 3 dén 9 nguyén tir cacbon, 1-(N-
(alkoxycarbonyl)amino)etyl c6 tir 4 dén 10 nguyén tir cacbon, 3-phthalidyl, 4-
crotonolactonyl, gama-butyrolacton-4-yl, di-N,N-(C1-Cz)alkylamino(C>-Cs)alkyl
(nhu B-dimetylaminoetyl), carbamoyl-(C1-Cz)alkyl, N,N-di (Ci-
Cyz)alkylcarbamoyl-(Ci-Caz)alkyl va piperidino-, pyrolidino- hodc morpholino(C»-
Cs)alkyl, va tuong tu.

Tuong tu, néu dan xuét quinolizin dugc thé chira nhém chirc rugu, thi tién
dugc chét c6 thé duge tao ra bing cach thay thé mot hodc nhidu nguyén tir hydro
clia nhém rugu bang nhém nhu, vi du, (Ci-Ce)alkanoyloxymetyl, 1-((C1-
Ce)alkanoyloxy)etyl, 1-metyl-1-((C1-Cs)alkanoyloxy)etyl, (Ci-
Ce)alkoxycarbonyloxymetyl, N-(Ci-Cs)alkoxycarbonylaminometyl, sucxinoyl,
(Ci-Cg)alkanoyl, a-amino(Ci-Cs)alkyl, a-amino(Ci-Ca)alkylen-aryl, arylaxyl va
a-aminoaxyl, hodc a-aminoaxyl-o-aminoaxyl, trong d6 mdi nhém a-aminoaxyl
doc 1ap dugc chon tir axit amin L ¢6 trong tu nhién, hodc glycosyl (gbc thu duoc

do viéc loai bé nhém hydroxyl ciia dang hemiaxetal clia carbohydrat).

Néu din xuét quinolizin dugc thé két hop véi nhém chirc amin, thi tién
duoc chit c6 thd duge tao ra bing cach thay thé nguyén tir hydro trong nhém
amin bing nhém nhu, vi du, R-carbonyl-, RO-carbonyl-, NRR’-carbonyl- trong
d6 mdi R va R’ doc lap 1a (Ci1-Cio)alkyl, (C3-C7) xycloalkyl, benzyl, a-aminoaxyl
ty nhién, -C(OH)C(O)OY' trong d6 Y! 1a H, (Ci-Ce)alkyl hodc benzyl, -
C(OY?)Y? trong d6 Y? 1a (C1-Cs) alkyl va Y? 1a (Ci1-Ce)alkyl; carboxy (Ci-
Cs)alkyl; amino(C1-Cs)alkyl hodc mono-N- hogc di-N,N-(Ci-Cs)alkylaminoalkyl;
-C(YHY?® trong @6 Y* 1a H hodc metyl va Y° 1a mono-N- hodc di-N,N-(Ci-
Cs)alkylamino morpholino; piperidin-1-yl hodc pyrolidin-1-yl, va tuong tu.
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Céc este duge dung clia hop chét bao gdm céc nhém sau: (1) este clia axit
carboxylic thu dugc bang cich este héa nhém hydroxy cua hop chét hydroxyl,
trong d6 gbc khong phai carbonyl ciia phén axit carboxylic clia nhém este dugc
chon tir alkyl mach thing hoic mach nhénh (vi dy, metyl, etyl, n-propyl,
isopropyl, t-butyl, sec-butyl hodc n-butyl), alkoxyalkyl (vi du, metoxymetyl),
aralkyl (vi du, benzyl), aryloxyalkyl (vi dy, phenoxymetyl), aryl (vi du, phenyl
tuy y dugc thé bang, vi du, halogen, Ci.alkyl, -O-(C1.salkyl) hodc amino); (2)
sulfonat este, nhu alkyl- hodc aralkylsulfonyl (vi du, metansulfonyl); (3) este cua
axit amin, bao gdm céc este tuong mg cua ca axit amin ty nhién va khong tu
nhién (vi du, L-valyl hodc L-isoleuxyl); (4) phosphonat este va (5) mono, di hodc
triphosphat este. Phosphat este co thé dugc este hoa bﬁng, vi duy, ruou Ci-20 hodc

dAn xuét hoat tinh cta no, hojic bing 2,3-di (Ce24)axyl glyxerol.

Mot hodc nhiéu hop chét theo sang ché c6 thé ton tai & dang khong solvat
ciing nhu & dang solvat v6i cdc dung mdi duge dung nhu nude, etanol, va tuong
tu, va sang ché duoc du dinh bao gdm ca dang solvat va khong solvat. "Solvat"
nghia 1a lién két vat 1y cta hop chit theo sang ché vi mot hogc nhidu phan tir
dung méi. Méi lién két vat Iy nay lién quan dén lién két ion va lién két cong héa
tri, bao gbdm lién két hydro & cac muc do khéc nhau. Trong mdt s6 trudng hop
nhét dinh, solvat s& c6 kha niang phan ly, vi du khi mot hogc nhiéu phan tir dung
mdi duoc két hop vao mang tinh thé cua tinh thé rin. "Solvat" bao gdm ca pha
dung dich va solvat phéan ly. Vi du khong gi6i han v& solvat bao gém etanolat,

metanolat, va twong tu. "Hydrat" 13 solvat trong d6 phan tr dung moi 1a nuée.

Mot hodc nhidu hop chit theo sang ché c6 thé tiry y dugc chuyén héa thanh
solvat, N6i chung, quy trinh diéu ché solvat 1a da biét. Do d6, vi du, M. Caira et
al, J. Pharmaceutical Sci., 93(3), 601-611 (2004) md ta quy trinh didu ché solvat
ctia fluconazol chdng ndm trong etyl axetat ciing nhu tr nude. Quy trinh tuong tu
didu ché solvat, hemisolvat, hydrat va chét twong ty dwgc md ta bédi E. C. van
Tonder et al, AAPS PharmSciTechours., 5(1), article 12 (2004); va A. L.
Bingham et al, Chem. Commun., 603-604 (2001). Quy trinh thong thuong, khong
gidi han bao gbm hoa tan hop chit cua sang ché & lugng dung moi mong mudn
(chét hitu co hodc nuéc hoic hdn hgp cia chung) & nhiét dd cao hon nhi¢t do
trong phong, va 1am mat dung dich xubng mirc d6 da dé tao tinh thé sau d6 dugc

tach bang cac phuong phap chuén. Céc k¥ thuat phan tich nhu, vi du quang phd
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IR, cho thdy sy c6 mit clia dung mdi (hoic nudc) trong tinh thé ¢ dang solvat
(hodc hydrat).

Dan xuét quinolizin dugc thé c6 thé tao ra mubi ma cling ndm trong pham
vi sang ché. Viéc @& cap dén dan xuit quinolizin dugc thé & ddy dugc hiéu 1a bao
gbm ca mudi cia no, trir khi ¢6 quy dinh khéc. Thuit ngit “(cc) mudi", duge st
dung & day, d& cap dén cac mubi c6 tinh axit dugc tao thanh bédi axit vd co
va/hoic hitu co, cling nhu cac mubi ¢6 tinh bazo dugc tao thanh bdi bazo vo co
va/hogc hitu co. Ngoai ra, khi din xuét quinolizin dugc thé chtra ca gbe bazo,
nhu, nhung khéng giéi han & pyridin hodc imidazol, va gbc axit, nhu, nhung
khong gidi han & axit carboxylic, ion ludng tinh ("mudi n6i") c6 thé duge tao ra
va dugc bao gbém trong thuat ngit “(c4c) mudi" khi st dung & ddy. Theo mot
phwong 4n, mubi 1a mudi duoc dung (nghia 13, khong ddc, kha dung sinh ly).
Theo phuong 4n khac, mubi khong phai 12 mudi dugc dung. Mubi ctia hop chat
c6 cong thirc (I) c6 thé duge tao ra, vi dy, bing cach cho din xuét quinolizin dwgc
thé phan ung véi lrgng axit hodc bazo, nhu lugng dwong lugng, trong mdi truong

tai d6 mubi két tia hoic trong mdi trudng nude sau d6 1am kho lanh.

Cac mudi cong axit lam vi du bao g6m axetat, ascorbat, benzoat,
benzensulfonat, bisulfat, borat, butyrat, xitrat, camphorat, camphorsulfonat,
fumarat, hydroclorua, hydrobromua, hydroiodua, lactat, maleat, metansulfonat,
naphtalensulfonat, nitrat, oxalat, phosphat, propionat, salixylat, sucxinat, sulfat,
tartarat, thioxyanat, toluensulfonat (con duoc goi 1a tosylat) va tuong tu. Ngoai ra,
axit thuong dugc xem xét 1a thich hop cho viéc tao thanh mudi hitu dung v& mit
duogec tir cac dugc chét co ban dugc thao ludn, vi du, bdi P. Stahl et 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 et al, The Practice of Medicinal Chemistry (1996), Academic Press,
New York; va trong tai liéu The Orange Book (trén trang web ctia Cuc quan ly
Thue vat va Dugc phdm M§ - Food & Drug Administration, Washington, D.C.).
Céc tai liéu nay dugc két hop & ddy dé tham khao.

Cac mudi bazo 1am vi du minh hoa bao gom mudi amoni, muoi kim loai
kiém nhu mudi natri, mudi lithi, v mudi kali, mudi kim loai kiém tho nhu muoi

canxi vd mudi magie, mudi v4i bazo hitu co (vi dy, amin hitu co) nhu
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dixyclohexylamin, t-butyl amin, cholin, va mudi v6i axit amin nhu arginin, lysin
va twong ty. Cac nhdm chira nito co ban co thé dugc tao bac bdn v&i cac chat nhu
alkyl halogenua thép (vi du, metyl, etyl, va butyl clorua, bromua va iodua),
dialkyl sulfat (vi dy, dimetyl, dietyl, va dibutyl sulfat), haligenua mach dai (vi dy,
decyl, lauryl, va stearyl clorua, bromua va iodua), arylalkyl halogenua (vi dy,

benzyl va phenetyl bromua), va cac chét khac.

Tat ca cdc mudi axit va mudi bazo nay dugc du tinh 18 mudi dugc dung
trong pham vi sdng ché va tat ca cac mudi axit va bazo dugc coi la twong duong

v6i cac dang tu do cia cac hgp chat twong g doi véi cadc muc dich cia sang che.

Hdn hop ddng phan khong 61 quang c6 thé dugc tach thanh céc chét ddng
phan khéng dbi quang riéng 1& ctia chung dya vao su khac biét hoa ly bang cac
phuong phap da biét dbi v6i ngudi c6 hiéu biét trung binh trong linh vuc nay,
nhu, vi du, béng séc ky va/hodc két tinh phan doan. Chét dé)ng phan dbi anh c6
thé duoc tach bing cach chuyén héa hdn hop ddng phan ddi anh thanh hdn hop
ddng phan khéng dbi quang bing phan tmg véi hop chét quang hoat thich hop (vi
du, chét phy tro bt ddi nhu rugu bit dbi hodic axit Mosher clorua), phan téch chat
ddng phéan khong ddi quang va chuyén héa (vi dy, thity phan) cac chét ddng phan
khong d6i quang riéng 1& thanh céc chét ddng phén db6i anh tinh khiét twong tmg.
Céc hop chét tinh khiét v& mit héa hoc 13p thé cling c6 thé dugc didu ché bang
cach stir dung nguyén li€u ban dAu bat dbi hodc bing cach diing cc k§ thuat phan
giai mubi. Ciing vdy, mot s6 dan xuét quinolizin dugc thé co6 thé 1a chét dong
phén atrop (vi du, biaryl dugc thé) va dwoc coi 1a mot phan clia sing ché nay. Céc
chit ddng phan ddi anh ciing c6 thé dugc tach bing cach sir dung k§ thuat ghi sdc
ky bét dbi.

Ciing c6 thé 12 din xuft quinolizin dugc thé c6 thé ton tai & céc dang hd
bién khac nhau, va tit ca cac dang ndy dwgc bao gdm trong pham vi sdng ché. Vi
du, tit ca cac dang keto-enol va imin-enamin cua cac hop chét dugc bao gdm

trong sang ché.

T4t ca chét ddng phan 1ap thé (vi du, chét ddng phan hinh hoc, chit dong
phéan quang hoc va chét ddng phan tuong tu) cla cac hgp chét (bao gdm hop chét
mudi, solvat, hydrat, este va tién dugc chét cia hop chéit cling nhu mudi, solvat va
este clia tién duge chét), nhu chit ddng phan lap thé ma c6 thé tdn tai nho vao

cacbon khong ddi ximg trén cic phin tir thé khac nhau, bao gdm cac dang dong
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phan dbi anh (c6 thé ton tai ngay ca khi khong c6 mit cacbon khong d6i xtng),
c4c dang ddng phan quay, chit ddng phén atrop, va cac dang déng phan khéng
ddi quang, dugc du tinh trong pham vi séng ché. Néu dan xult quinolizin duoc
thé két hop lién két d6i hodc vong ngung ty, ca dang cis va trans, cling nhu céc

hdn hop, dugc bao gbm trong pham vi sang ché.

Céc chét ddng phén l4p thé riéng 1é ciia cic hop chit theo sang ché c6 thé,
vi du, vé co ban khong chira chét déng phén khac, hodc ¢6 thé dugc tron, vi du, &
dang raxemat hodc véi tit ca chit ddng phan 1ap thé khac, hoic chit ddng phan
1ap thé duoc chon khic. TAm bét dbi theo sang ché ¢6 thé c6 cdu hinh S hoic R
nhu duoc xac dinh bdi danh phap ITUPAC (the JUPAC 1974 Recommendations).
Viéc st dung cac thuit ngit "mubi”, "solvat", “este”, "tién dugc chit" va thuit
ngit twong ty, duge du dinh dé dung nhu nhau d6i véi mudi, solvat, este va tién
dugc chét ciia chit ddng phan dbi anh, chét ddng phéan 1ap thé, chit dong phéan

quay, chat hd bién, raxemat hoic tién dugc chat ciia cac hop chét theo sang ché.

Trong céc hop chit c6 cong thire (I), nguyén tl c6 thé boc 16 dd giau dong
vi tr nhién cua ching, hodc mdt hoac nhiéu nguyén tir c6 thé duoc 1am giau nhan
tao & mot ddng vi cu thé c6 cling s6 nguyén tir, nhung khdi lugng nguyén tir hogic
s6 khdi khéc v6i khdi lugng nguyén tir hodc sb khdi cha yéu dugce tim thiy trong
tu nhién. Sang ché bao gdm tat ci c4c thay d6i ddng vi thich hop ctia hop chét co
cobng thirc chung I. Vi du, céc dang ddng phéan khéc nhau ctia hydro (H) bao gbm
proti (\H) va doteri (*H). Proti 1a ddng vi chi yéu cta hydro dugc tim thiy trong
tu nhién. Viéc lam giau doteri ¢ thé tao ra mot sb loi ich diéu tri, nhu 1am ting
chu ky ban hiy in vivo hodc lam gidm y€u cdu vé lidu luong, hodc co6 thé tao ra
hop chét hitu dung 1am chét chudn ding dé phan tich dic tinh ctia cdc mau sinh
hoc. Cac hop chét dugc lam gidu ddng vi c6 cong thic (I) co thé duoc diéu ché
ma khong cin thir nghiém thai qué bng céac k¥ thuat thong thudong da biét dbi véi
ngudi c6 hiéu biét trung binh trong linh vyc nay hogc bang quy trinh twong tu véi
quy trinh d3 dugc mo ta trong cac so d6 va phin vi du & day st dung céc chat
phan Ung va/hodc chit trung gian dugc lam giau ddng vi thich hgp. Theo mot
phuong an, hop chét c6 cong thie (I) c6 mot hodc nhidu nguyén tir hydro dugc
thay thé bang doteri.

Dén xuét quinolizin dugc thé c6 thé duge sir dung cho ngudi va tha y dé

didu tri hodc ngan ngira sy lay nhiém HIV & dbi trong. Theo mdt phuong 4n, dén
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xuét quinolizin dugc thé c6 thé 1a chét trc ché su sao chép virut HIV. Theo mdt
phuong én cu thé, din xuét quinolizin dugc thé 1a chét tc ché cua HIV-1. Do do,
dAn xuét quinolizin duoc thé 12 hitu dung dé diu tri sy lay nhiém HIV va bénh
AIDS. Theo séng ché, dan xut quinolizin dugc thé c6 thé dwoc ding cho dbi

tuong can diéu tri hoic ngén ngua sy lay nhiém HIV.

Do d6, theo mot phuong 4n, sang ché @& xuét phuong phép didu tri su lay
nhidm HIV & déi trong bao gdm cho dbi twrgng ding lwgng hitu hiéu cta it nhat
mot din xut quinolizin dugc thé hogic mudi duge dung ctia nd. Theo mot phuong
4n cu thé, sang ché dé xuét phuong phap diéu tri bénh AIDS & d6i twong bao gdm
cho d6i twong ding luong hitu hidu cua it nhit mot dan xuit quinolizin duge thé

hodc mudi dugc dung ctia no.

Danh sach c4c tir viét tt

Anal. = phén tich

ACN = axetonitril

AcOH = axit axetic

n-Buli = n-butyl lithi

BnBr = benzyl bromua

br = rong

calc. = tinh toan

m-CPBA = axit 3-cloperoxybenzoic
d = dinh d6i

DBU = 1,8-diazabixycloundec-7-en
DCM = diclometan

DEA = dietylamin

DIPEA hodc DIEA = N, N-diisopropyletylamin
DMF = dimetylformamit

DMSO = dimety] sulfoxit
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ESI
Et,O
EtsN
EtOAc
EtOH
HCI
HPLC
IPA
IPAc
KF
KO#-Bu
LCMS

LiHMDS

MeCN
MeOH
MPa
MS
MTBE
NaHCO;
NBS
NHS
NMP
NMR

Piv
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ion hoa tia dién
dietylete
trietylamin

etyl axetat

etanol

axit clohydric

sdc ky 1ong cao ap
rugu iso-propylic

iso-propyl axetat

chuén @9 Karl-Fischer (dé xac dinh ham lugng nuéc)

kali fert-butoxit

sic ky 16ng-phd khbi
lithi hexametyl silazan
da dinh

axetonitril

rugu metylic

milipascal

~ phd khéi

metyl fert-butyl ete

natri bicacbonat
N-bromosucxinimit

huyét thanh ngudi binh thudng
N-metylpyrolidin

phd cong hudng tir hat nhan

pivalat, 2,2-dimetylpropanoyl
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Pd/C

SFC

Si0,

TFA
THF
TLC
TMSN;
p-TsOH

wt%
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paladi trén cacbon
nhiét d trong phong
dinh don

sic ky 16ng siéu t6i han
silical gel

dinh ba

axit trifloaxetic
tetrahydrofuran

sic ky 16p mong
trimetylsilyl azit

axit para-toluen sulfonic

phén trim trong luong

Hop chét c6 cong thire (I)

Séang ché dé xuét dan xuét quinolizin dugc thé c6 cong thirc (1):

R9 R10 )
1 R
RL, X NJ\Z_Rg
o 7 —R*
5
OoH 0 R
)

va mudi duge dung cia né, trong d6 X, Y, R!, R%, R3, R, R, R’ va R!® dugc xéac

dinh nhu trén d6i v6i hop chét c6 cong thire (I).

Theo mdt phuong 4n, X 14 lién két don.

Theo phuong an khac, X 1a -NHC(O)-.

Theo phuong an khac, X 1a heteroaryl cé 5 hodc 6 canh.
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Theo phuong 4n khac nita, X 1a heteroaryl cé 5 canh.

Theo phuong 4n khéac, X 1a 1,3,4-thiadiazol.

Theo mdt phuong an, Y 14 lién két don.

Theo phuong an khéc, Y 1a C1-Cs alkylen.

Theo phuong 4n khac, Y 1a CHo.

Theo mot phwong an, X 1a -NHC(O)- va Y 1a CHo.

Theo phuong an khac, X 14 heteroaryl ¢6 5 canh va Y 1a CHa.

Theo mdt phuong 4n, R! tiy y 12 C¢-Cio aryl duge thé hoic heteroaryl hai

vong ¢6 9 hodc 10 canh dugc thé tuy ¥.
Theo phwong 4n khéc, R! tily y 14 Cs-Cio aryl duge thé.
Theo phwong 4n khéc, R! tily y 12 phenyl dugc thé.

Theo mot phuong 4n, R! dugce chon tir:

O XY & QLN

Theo phuong 4n khac, R! 1a phenyl dugc thé bang mot hoic nhiéu nhém

halo.

Theo phuong 4n khéc, R! 12 phenyl dugc thé bing 1-3 nhém halo.

Theo phuong 4n khac nita, R! 12 phenyl dugc thé bing mot hoic hai nhém
F.

Theo phuong 4n khéc, R! 13 4-flophenyl.
Theo phuong 4n khac nita, R! 14 2,4-diflophenyl.

Theo phuong 4n khéc, R! 12 3-clo-2-flophenyl.
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Theo mot phwong 4n, nhém R!-Y- 13 phenyl-CH»-, trong d6 nhém phenyl
nay duogc thé béng 1-3 nhém, doc 1ap dugce chon tir F va Cl.

Theo phuong 4n khac, nhém R!-Y- 13 phenyl-CH»-, trong d6 nhém phenyl

nay duogc thé bang mot hogc hai nhém F.
Theo mot phuong 4n, R? 13 H.
Theo phuong 4n khéc, R? 1a —~0-(C1-Cs alkylen)-O-(C1-Cs alkyl).
Theo mot phuong 4n, R® 1a H.
Theo phuong an khac, R3 1a -OH.
Theo mdt phwong 4n, R3 1a —~0-(C1-Cs alkyl).
Theo phuong 4n khac, R3 1a metoxy.

Theo mdt phuong 4n, mdi R? va R? doc 1ap 1a H, —OH hogc —~0-(C1-Cs
alkyl).

Theo phuong an khéc, R? 1a H va R® 13 —OH hodc —O-(C1-Cs alkyl).
Theo phuong 4n khéac, R? 1a H va R? 12 metoxy.

Theo mdt phwong 4n, R* 1a H.

Theo phuong 4n khéc, R* 1a C1-Cs alkyl.

Theo phuong an khéc, R* 13 -(C1-Cs alkylen)-O-(C1-Cs alkyl).
Theo phuong 4n khéc nita, R* 12 metyl.

Theo phuong 4n khéc, R* 1a -CH,CH,OCHG.

Theo mét phuwong 4n, R’ 1a H.

Theo phuong 4n khéc, R’ 13 C1-Cs alkyl.

Theo phuong 4n khéc, R’ 14 -(C1-Cs alkylen)-O-(C1-Cs alkyl).
Theo phuong 4n khéc, R® 12 metyl.

Theo phuong 4n khéc nita, R® 1a -CH,CH2OCHs.

Theo mot phuong 4n, mdi R* va R’ ddc 1ap 1a H, C1-Cs alkyl hodc -(C1-Cs
alkylen)-O-(C1-Cs alkyl).
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Theo phuong 4n khac, mdi R* va R® 1a C1-Cs alkyl.
Theo phuong 4n khéc nita, mdi R* va R® 12 metyl.

Theo mét phuong 4n, R? va R4, cing v6i nguyén tir cacbon ma chiing gan

vao, tham gia tao thanh nhom heteroxycloalkyl mdt vong ¢6 5 dén 8 canh.

Theo mdt phwong 4n, R31a ~O-(C1-Cs alkyl) va R* 1a -(C1-Cs alkylen)-O-
(C1-Ce alkyl).

Theo mdt phuwong 4n, R® 1a H.
Theo phuong 4n khac, R'0 14 H.
Theo phuong 4n khic, mbi R’ va R!% 1a H.

Theo mdt phuong 4n, hop chét ¢6 cong thire (I) ¢6 cong thic (Ta):

(Ta)

hoic mudi dugc dung cua no,
trong do:

R? va R4, clng véi nguyén tir cacbon ma ching gan vao, tham gia tao

thanh nhom heteroxycloalkyl mot vong ¢6 5 dén 8 canh;
R’ 12 H hodc C1-Cs alkyl; va

R® 12 1 hogic 2 phén tr thé nhém phenyl, mdi phan tir thé nay doc lap duge

chon tir halo.

Theo mdt phuong 4n, dbi véi hop chét c6 cong thirc (I) va (Ia), R? va RY,
cung véi nguyén tir cacbon ma chung gin vao, c6 thé tham gia lién két & tao
thanh nhém heteroxycloalkyl mdt vong c¢co6 5 dén 8 canh, nhom
heteroxycloalkenyl mdt vong ¢6 5 dén 8 canh hoic heteroxycloalkyl hai vong ¢6

8 dén 11 canh, trong d6 nhoém heteroxycloalkyl mot vong c6 5 dén 8 canh, nhém
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heteroxycloalkenyl mt vong c6 5 dén 8 canh va nhom heteroxycloalkyl hai vong
c6 8 dén 11 canh c6 thé ty ¥ dugc thé bing dén ba nhém R?, c6 thé giéng hotic

khac nhau;

Theo mdt phuong an, déi véi hop chét c6 cong thie (1) va (la), R* va RY,
cung véi nguyén tir cacbon ma ching gin vao, tham gia tao thanh nhom

heteroxycloalkyl mdt vong c6 5 dén 8 canh, R*1aH vaR’ 1a H.

Theo phuong 4n khac, d6i voi hop chét c6 cong thire (I) va (la), R? va RY,
cing voi nguyén tr cacbon ma chung gin vao, tham gia tao thanh nhom

heteroxycloalkyl mot vong c6 5 dén 8 canh, R® 1a H va R® 1a metyl.

Theo phuong 4n khac, d6i voi hop chét c6 cong thirc (I) va (Ia), R? va RY,
cing v6i nguyén t& cacbon ma ching gén vao, tham gia tao thanh nhom

heteroxycloalkyl mdt vong c6 6 canh.

Theo phuong an khac nita, d6i v6i hop chét c6 cong thire (I) va (Ia), R? va
R* clung véi nguyén tir cacbon ma ching gin vao, tham gia tao thanh nhém
heteroxycloalkyl mgt vong c¢6 5 canh.

Theo phwong 4n khéc, d6i v6i hop chét c6 cong thic (I) va (Ta), R? va R,
cing vGi nguyén tir cacbon ma ching gin vao, tham gia tao thanh nhém 1,3-
dioxan hodc nhom 1,4-dioxan.

Theo mdt phuong 4n, dbi v6i hop chit c6 cong thie (I) va (Ia), R? va R,
cing véi nguyén tr cacbon ma ching gin vao, tham gia tao thanh nhom dugc

chon tu:

D050

Theo phuong an khéc, d6i v6i hop chit ¢6 cong thire (I) va (Ia), R? va R,
cung vGi nguyén tir cacbon ma chung gén vao, tham gia tao thanh nhom duoc

chon tur:
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Theo phuong 4n khac, dbi véi hop chét c6 cong thirc (I) va (Ia), R? va R,

cung v&i nguyén tir cacbon ma chung gan vao, tham gia tao thanh nhém sau:

w”

<

Theo mdt phuong 4n, dbi véi hop chét cé cong thire (I) va (Ia), R® 1a H; R®
1a H ho#c metyl; va R? va R%, cing v6i nguyén tir cacbon ma chiing gén vao, tham

gia tao thanh nhém dugc chon fir:

o) o)
b"z./ ‘1’1/ .,LL/O
j va ;
0]
N s—
Theo phuong 4n khac, d8i v6i hop chét c6 cong thirc (I) va (Ia), R® 1a H;

R’ 1a metyl; va R? va R*, cling v6i nguyén tir cacbon ma chiing gan vao, tham gia

tao thanh nhém c6 cong thirc:

<

Theo mot phuong an, hop chét c6 cong thirc (I) c6 cong thire (Ib):

O

(Ib)

hodc mudi dugc dung cua nd,
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trong do:
R? 1a H hodc —0O-C1-Cs alkyl;
R*1a H, C;-Cs alkyl hodc —(C1-Cs alkylen)-O-(Ci1-Cs alkyl);
R’ 1a H hoic C1-Cs alkyl; va

R® 1a 1 hodc 2 phn tir thé nhém phenyl, mdi phan tir thé doc lap dwoc

chon tir halo.
Theo mot phwong 4n, d6i v6i hop chit c6 cong thirc (Ib), R® 1a H.

Theo mot phwong 4n, d6i véi hop chit c6 cong thie (Ib), R® 1a ~0-(C1-Ce
alkyl).

Theo phwong 4n khéac, dbi v6i hop chit c6 cong thirc (Ib), R® 12 metoxy.
Theo mot phwong 4n, dbi v6i hop chit c6 cong thirc (Ib), R* 1a H.

Theo phuong 4n khac, ddi v6i hop chit c6 cong thitc (Ib), R* 1a Ci-Ce
alkyl.

Theo phuong 4n khac, ddi véi hop chét c6 cong thirc (Ib), R* 14 -(C1-Cs
alkylen)-O-(C1-Cs alkyl).

Theo phuong an khéac, d6i véi hop chit c6 cong thire (Ib), R* 1a metyl.

Theo phwong 4n khic, d8i véi hop chét c6 cong thuc (Ib), R* 1a —
CH>CH>OCHs.

Theo mot phuong 4n, dbi véi hop chit c6 cong thire (Ib), R 1a H.

Theo phwong 4n khéc, ddi véi hop chéit c6 cong thiuc (Ib), R3 1a C1-Cs
alkyl.

Theo phuong én khéc, ddi véi hop chét c6 cong thic (Ib), R’ 1a -(C1-Ce
alkylen)-O-(C1-Cs alkyl).

Theo phuong 4n khac, ddi véi hop chét c6 cong thic (Ib), R 13 metyl.

Theo mot phuong 4n, d6i v6i hogp chit c6 cong thire (Ib), mdi R* va R® doc
1ap 12 H, C1-Cs alkyl hodc -(C1-Cs alkylen)-O-(Ci-Cs alkyl).
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Theo phuong 4n khéc, dbi véi hop chit c6 cong thic (Ib), mdi R* va R’ 1a
C1-Cs alkyl.

Theo phwong 4n khac nita, d6i v6i hop chét c6 cong thirc (Ib), mdi R* va

R’ 12 metyl.

Theo mot phuong 4n, dbi véi hop chit c6 cong thie (Ib), R3 1a —~O-(C1-Ce
alkyl) va R* 1a -(C1-Cs alkylen)-O-(C1-Cs alkyl).

Theo phuong 4n khéc, d6i voi hop chit c6 cong thirc (Ib), R* 1a -(C1-Cs
alkylen)-O-(C1-Cs alkyl) va R*1a C;-Cs alkyl.

Theo phwong 4n khac, di v&i hop chit ¢6 cong thic (Ib), R* 1a —
CH,CH>,OCH3 va R’ 13 metyl.

Theo mot phuong 4n, déi v6i hop chit c6 cong thirc (Ib), R® 12 phan ti thé

flo & vi tri para va phén ti thé flo & vi tri ortho.

Theo mot phuong 4n, cac bién sé X, Y, R!, R%, R3, R, R?, R® va R d6i véi
hop chét ¢ cong thire (I) duge chon dc 18p véi nhau.

Theo phuong 4n khac, hop chit c6 cong thic (I) 12 & dang gn nhu tinh
khiét.
Céc phuong an khéac cua séang ché bao gdm nhu sau:

(a) Duoc phdm chira lugng hitu hiéu hop chét c6 cong thirc (I) hoidc

muodi dugce dung cua n6, va chat mang dugc dung.

(b)  Duoc phdm theo phuong én (a), trong d6 dugc phidm nay con chira
chét didu tri thtt hai dugc chon tir nhom bao gdm chét khang virut HIV, chét diéu

bién mién dich, va chét chong lay nhiém.

(¢)  Dugc pham theo phuong 4n (b), trong d6 chét khang virut HIV 13
chét khéang virut dugc chon tir nhém bao gém chét ttc ché HIV proteaza, chét e
ché HIV integraza, chét tc ché transcriptaza ngugc thuoc nhoém chit nucleosit,
chét ddi khang ddng thu thé CCRS va chét e ché transcriptaza ngugc thude

nhom chét khong nucleosit.

(d) Hbn hop dugc gdm (i) hop chit c6 cong thic () va (ii) chét diéu tri
thir hai dugc chon tir nhém bao gdm chit khang virut HIV, chit diéu bién mién

dich, va chét chéng 14y nhidm; trong d6 mdi trong s& hop chat c6 cong thire (I) va
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chit didu tri tht hai dwoc dung & luong 1am cho hdn hop nay c6 hidu qua trc ché
su sao chép HIV, hodc dé diéu trj sy lay nhiém HIV vi/hoic 1am gidm kha ning

x4y ra hodc mirc d6 nghiém trong ctia tri¢u chitng lay nhiém HIV.

(¢)  Hbn hop theo phuong 4n (d), trong d6 chat khang virut HIV 1a chat
khang virut dugc chon tir nhém bao gdm chét trc ché HIV proteaza, chét &rc ché
HIV integraza, chét e ché transcriptaza ngugc thugc nhém chét nucleosit, chit
d6i khang ddng thu thé CCRS va chét we ché transcriptaza nguoc thudc nhém

chét khong nucleosit.

(f)  Phuong phép trc ché su sao chép HIV & d6i turgng can didu tri, trong
d6 phuong phap nay bao gdm cho ddi twong ding lugng hitu hi€u cta hop chét ¢

cong thire (I).

(g)  Phuong phép diéu tri su 1y nhiém HIV va/hoic 1am gidm kha ning
x4y ra hodc murc d¢ nghiém trong cua tri¢u chung lay nhiém HIV & d6i tugng can
diéu tri, trong d6 phuong phép ndy bao gdm cho dbi twong dung lwong hitu hiéu

ctia hop chit c6 cong thirc (I).

(h)  Phuong phép theo phuong an (g), trong d6 hop chét c6 cong thirc
(I) dugc dung két hop véi lugng hitu hidu cta it nhat mot chit diéu tri thtr hai
duoc chon tir nhém bao gf‘)m chét khang virut HIV, chét diéu bién mién dich, va

chit chdng 14y nhiém.

6 Phuong phéap theo phuong én (h), trong d6 chét khang virut HIV 13
khang virut dugce chon tir nhém bao gdm chét trc ché HIV proteaza, chét @c ché
HIV integraza, chét e ché transcriptaza nguoc thugc nhom chét nucleosit, chét
d6i khang ddng thu thé CCRS va chit tc ché transcriptaza ngugc thudc nhém

chit khong nucleosit.

) Phuong phap tc ché su sao chép HIV & d6i trong can diéu tri, trong
do6 phuong phap nay bao gbm cho ddi tuong ding dugc pham theo phuong 4n (a),
(b) hoic (c) hodc hdn hgp theo phwong an (d) hoic (e).

(k)  Phuong phap diéu tri sy 14y nhiém HIV vé/hodc 1am gidm kha ning
x4y ra hodc muc dd nghiém trong cla triéu ching 14y nhidm HIV & dbi twong cén
diéu tri, trong d6 phuong phdp nay bao gdm cho ddi twgng ding dugce phim theo
phwong 4n (a), (b) hogc (c) hodc hdn hgp theo phwong 4n (d) hoic (e).
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Sang ché con bao gbm hop chét theo sang ché d@é sir dung (i) trong, (ii) lam
thubc &, hoc (iii) trong bao ché thube: (a) cho y té, (b) dé Gc ché qué trinh sao
chép ctia HIV hodc (c) dé diéu tri sy 1ay nhiém HIV va/hodc lam giam kha nang
x4y ra hodc mac dd nghiém trong cla triéu chung lay nhim HIV. Déi véi céc
cach dung nay, cac hop chit theo sang ché c6 thé tiy ¥ dugc dung két hop véi
mot hodc nhidu chit diéu tri th&r hai dugc chon tir chit khang virut HIV, chét

chong 14y nhiém, va chat diéu bién mien dich.

Cac phuong an khéc cua sang ché bao gdm cac duge phim, hdn hop va
phuong phép néu trong cac phuong 4n (a)-(k) néu trén va viéc st dung néu &
doan trén, trong d6 hop chit theo sang ché dugc ding & ddy 13 hop chét theo mot
trong s6 cac phuong 4n, khia canh, nhém, phan nhém, hodc dac diém cta hop
chét dugc mo ta & trén. Trong tit ca cic phuong an nay, hop chét c6 thé tuy y
duoc st dung & dang mubi duge dung hoic hydrat néu cin. Can hiéu ré‘mg viéc dé
cap dén céac hop chét s& bao gbm hop chét & dang dang dé cap ciing nhu & cac

dang khéc, nhu chét da hinh, solvat va hydrat, néu co.

Can hiu thém ring cac phuong 4n v& dugc phim va phuong phép dugc dé
xuét trong cdc phuong phép tir (a) dén (k) néu trén bao gbm tét ca cac phuong an

ctia hop chét, bao gbm cc phuong én thu dugc tir sy két hop cia cac phuong an.

Hop chét c6 cong thie (1) co thé duge d& cap & day bang ciu tric héa hoc
va/hodc bang tén héa hoc. Trong trudng hop ca cdu triic va tén cta hop chét c6
cong thirc (I) duge dua ra va c6 sy khac nhau gitra cu trac hoa hoc va tén héa

hoc tuwong Gng, thi uu ti€én hiéu theo cAu triic héa hoc.

Vi du khong giéi han v& hop chét c6 cong thire (I) bao gdm céc hop chit 1-
124 nhu néu trong phan vi du dudi déy, cic hop chat 125-137 nhw néu ngay dudi

day, va mudi dugc dung cta chung.

F 0 F o) F 0
o)
jsgscovinvaseou]Eeare
£ HO ~ Ho = F o
OH O

127
125 126
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Phuong phap diéu ché hop chét c6 cong thirc (I)

Hop chit c6 cong thirc (1) c6 thé duge diéu ché tir nguyén liéu ban dau da

biét hodc san co, cac phuong phéap sau da biét d6i véi nguoi c6 hicu biét trung

binh trong linh vuc téng hop hitu co. Cc phwong phap hiru dung dé san xuét hop

chét c6 cong thirc (I) duge néu trong phén vi du duéi day va duge khéi quat trong

céc so dd 1 va 2 dudi ddy. Con dudng téng hop thay thé va céu truc tvong tu s& 1a

13 rang dbi v&i ngudi co hidu biét trung binh trong linh vuc tdng hop hitu co.

So dd 1 mé ta phuong phap diéu ché hop chét c6 cong thirc (I), twong (ng

v6i hop chét tetraxyclic 4-pyridinon lién két cau c6 cong thirc (I).
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So dd 1

Ry

_ Be s .
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OMa Rs OMe OH
i i i

1. Loai nhom Rz R; R,
bao vé Br. . Rg

1. CO, MeOH
2 NaOH

trong d6 M 1a kim loai c6 kha ning tham gia vao phan mg Sx2’ (nghia 13, Sn, In
va Mg).

Hop chét pyridyl aldehyt c6 cong thirc i ¢6 thé dugc phan g v&i hop chit
¢6 cong thic ii dé tao ra hop chét c6 cong thirc iii. Nhém hydroxyl cla iii sau d6
¢ thé duge bao vé va olefin oxy héa qua hydroborat hoa va rugu tuong Ung iv
sau d6 c6 thd dugc dong vong tao ra hop chit hai vong c6 cong thic v. Nhém
hydroxyl ctia hop chit c6 cong thirc v sau d6 c6 thé duoc loai nhém bao vé va
duoc oxy hda tao ra keton hai vong c6 cong thirc vi co thé duoc chuyén héa thanh
dan xuét amit cta ching c6 cdng thirc vii sit dung amin va cacbon monoxit, sau
do6 phan ung vdi lithi clorua dé chuyén héa nhém metoxy clia hgp chét c6 cong
thtre vii thanh nhom hydroxyl twong ng va tao ra hop chét ¢ cong thirc viii, ma
twong tng voi hop chit c6 cong thic (I) trong d6 X 1a -NHC(O)-. Theo céach
khac, hop chét c6 cong thirc vi co thé dugc oxy héa thanh axit carboxylic ¢6 cong
thirc ix ma sau d6 co6 thé dugc dong vong tao thanh din xuit 1,3,4-thiadiazol c6
cbng thirc x, trong ing voi hop chét c6 cong thirc (I), trong d6 X 1 heteroaryl c6

5 hodc 6 canh.
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Nhom hydroxyl ctia olefin cé cong thirc iii ¢ thé dugc bao vé va olefin
dugc oxy héa dé tao thanh cac diol twong tng c6 cong thire xi, sau d6 c6 thé dugc
déng vong tao ra hop chét hai vong c6 cong thirc xii. Sau d6, hop chét c6 cong
thire xii ¢6 thé duge phan ung véi alkyl halogenua va bazo dé tao ra nhém
hyrdroxy ty do cua hop chét c6 cong thire xii, sau d6 loai nhém bao vé va oxy héa
nhém hydroxyl khéc dé tao ra keton hai vong c6 cong thtrc xiii. Hop chét c6 cong
thirc xiii c6 thé dugc chuyén hoa thanh din xuét amit ctia chuing c6 cong thirc xiv
stt dung amin va cacbon monoxit, sau d6 phan tng véi lithi clorua dé chuyén hoa
nhém metoxy c6 cong thirc xiv thanh nhoém hydroxyl twong tng va tao ra hgp
chit ¢4 cong thirc xv, twong Gmg véi hop chit c6 cong thie (I) trong d6 X 1a —
NHC(O)-. Nhém hydroxyl cé cong thirc v sau d6 co6 thé dugc loai nhém bao vé
va duogc oxy hoa tao ra keton hai vong c6 cong thirc vii ¢6 thé dugc phan tng véi
lithi clorua d& chuyén héa nhém metoxy c6 cong thirc vii thanh nhom hydroxyl va
tao ra hop chit c6 cong thirc viii, twong tng v6i hop chét c¢6 cong thirc (I) trong
d6 X 13 -NHC(0)- va R3 1a —OR’. Theo céch khéc, hop chit c6 cong thirc xii ¢6
thé dugc oxy hoéa thanh axit carboxylic c6 cong thirc xvi sau d6 c6 thé dugc dong
vong tao thanh din xuit 1,3,4-thiadiazol c6 cong thirc xvii, tuong tng vdi hop

chit c6 cong thuc (1), trong d6 X 1 heteroaryl c6 5 hodc 6 canh va R3 1a—OR.

Trong cac phuong phép didu ché hop chit theo sang ché & cac so do trén,
nhém chire trong cc gdc va phén tir thé khac nhau (ngoai cdc nhém da dugc luu
y 13 trong cac so dd trén) c6 thé 1a nhay hodc phan ng trong diéu kién phan tng

dugc dung va/hodc trong sy c6 mdt cia chét phan tng dugc dung. D9 nhay/kha
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nang phan Ung co thé gy can trd qua trinh clia phan (mg mong mubn 1am giam
hiéu suét san phdm mong mudn, hozc thdm chi c6 thé ngan can sy hinh thanh san
phidm. Do d6, c6 thé 13 cAn thiét hodc mong mudn bao vé cic nhém nhay hoidc
nhém phan tmg trén phan tir bit ky c6 lién quan. C6 thé dat duge su bdo vé nho
nhém bao vé thdng thudng, nhu cdc nhom duge md ta trong tai liéu Protective

Groups in Organic Chemistry, ed. J.F.W. McOmie, Plenum Press, 1973 va trong

tai liéu T.W. Greene & P.G.M. Wuts, Protective Groups in Organic Synthesis,
John Wiley & Sons, tai ban 14n 3, ndm 1999, va tai ban 1an 2, nim 1991. Nhém

bao vé c6 thé duge loai bd & giai doan tiép theo mot cach thich hop bing cach st
dung cac phuong phép da biét trong linh vuc ndy. Theo céch khac, nhém can trd

¢6 thé dugc dwa vao phan tir tiép sau buéc phan ting.

Ngudi ¢6 hiéu biét trung binh trong linh vyc tbng hop hitu co s& nhan ra
ring quy trinh tdng hop cic hop chit c6 nhiéu nhém chirc phan ting, nhu ~OH va
NH,, ¢6 thé cin bao vé cac nhém chirc nhét dinh (ching han, viéc tao ra nhim
muc dich tuong thich héa hoc véi didu kién phan tng cu thé). Nhém bao vé thich
hgp cho cac nhdm chire khac nhau ctia cdc hop chét va phuong phap nay cho viéc
cai dat hodc loai boé ching 14 da biét rd trong linh vuc héa hitu co. Tém t4t mot sb
phuong phép cé thé dugc tim thiy trong Greene & Wuts, Protecting Groups in
Organic Synthesis, John Wiley & Sons, téi ban 14n 3 (1999).

Ngudi ¢ hidu biét trung binh trong linh vyc tdng hop hitu co ciling nhan ra
rang mot cach dé tbng hop hop chit c6 cong thire (I) c6 thé dugc mong mudn hon
phu thudc vao phén tir thé thém vao. Ngoai ra, ngudi c6 hiéu biét trung binh trong
linh vuc ¢6 li€n quan s€ nhén ra rang trong mot sd trudng hop, thit ty phan tng co
thé khéc véi thit tw duoc thé hién & day dé tranh nhém chirc khong twong thich va

nho d6 diéu chinh con dwong tdng hop.

Céc hop chét c6 cong thirc vii, x, xv va xvii ¢ thé duoc néu chi tiét hon
bing cach st dung céc phuong phap da biét rd dbi véi ngudi cé hidu biét trung
binh trong linh vuc tdng hop hitu co hoic, vi du, cdc phuong phap duge mo ta
trong phan vi du duédi day, d8 tao thanh pham vi ddy di cta hop chét c6 cong
thie ().

Nguyén liéu ban dau dugc st dung va chét trung gian diéu ché st dung cic
phuong phap dd néu trong cac so @ 1 va 2 ¢6 thé dugc tach va dugc tinh ché néu

mudn st dung céc ky thuat thong thudng, bao gbm nhung khéng gi6i han & ky
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thuat loc, chung, két tinh, sic ky va tuong tw. Cac nguyén liéu nay c6 thé duoc
dic trung bang cach sit dung cic thong s§ thong thudng, bao gdm hang sé vt ly

va sb lidu quang phd.
Vi du thyc hién sang ché
Phuong phép chung

Céac vi du sau chi nhdm minh hoa séng ché va thuc hién sang ché. Cac vi
du nay khong dugc hiéu 13 giéi han pham vi cia séng ché. Trong céc vi du nay,
tAt ca nhiét d6 1a do bach phan (°C — Celsius) trir khi ¢6 quy dinh khac, va "nhiét
do trong phong" d& cap dén nhiét do nim trong khoang tir 20°C dén 25°C. Céc
phan Gng nhay v6i do 4m hodc khong khi dugc thuc hién trong nito st dung chét
phan tng va dung mdi khan. Qua trinh phan Gng duge xac dinh bang sic ky 16p
mong phan tich (thin layer chromatography - TLC) dugc thuc hién bang cac dia
TLC phu E. Merck, silica gel 60F-254, d0 day cta 16p nay la 0,25mm hodc sdc ky
16ng-phd khdi (LC-MS). i véi sb liéu HPLC/MS, hai diéu kién HPLC si dung
1a nhu sau: 1) LC2 (Cot nugc C18 XTerra™ 3,5 pm 2,1x20 mm c6 gradient
10:90-98:2 thé tich/thé tich CH;CN/H20 + v 0,05% TFA trong 1,25 phit sau d6
gift & ty 18 98:2 thé tich/thé tich CH3CN/H20 + v 0,05% TFA trong 0,75 phut; luu
luong 1,5 mL/phut, chiéu dai budc séng UV 254 nm); va 2) LC4 (Cot nuée C18
XTerra 3,5 pm 2,1x20 mm c6 gradient 10:90-98:2 thé tich/thé tich CH;CN/H20 +
v 0,05% TFA trong 3,25 phut sau d6 gitt & ty 16 98:2 thé tich/thé tich
CH3CN/H,0 + v 0,05% TFA trong 0,75 phut; luu luong 1,5 mL/phut, chiéu dai
buéc song UV 254 nm).

Tién hanh phan tich khéi luong bang cach ion hoa tia dién theo cach do ion
duong. Phd 'H NMR dugc ghi bing méy Varian hogc Bruker & 400-500 MHz.
Tién hanh ¢6 dung dich trén thiét bi c6 quay trong ap sudt giam hodic bing cach
lam kho lanh. Sic ky nhanh dugc thuc hién trén ct silica gel da duge nhoi trude
st dung hé MPLC thuong mai. Cac hop chit mé ta & day dugc téng hop & dang
hdn hop raxemic trir khi c6 quy dinh khac trong cic quy trinh thir nghiém.

Vidul

Didu ché hop chét trung gian Int-1
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Br | NN
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Hop chét Int-1 dugc didu ché bang cach sit dung phuong phép d3 md ta
trong cong bd bang My s6 US2006/066414.

Viduy?2

Pidu ché hop chit 1
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Budc A— Téng hop hop chdt Int-2a

Thém 4-(benzyloxy)-5-bromo-3-metoxypicolinaldehyt (500 mg, 1,552

mmol) vao dung dich trdn chira Nal (279 mg, 1,862 mmol), bdt indi (891 mg,

7,76 mmol) va prenylbromua (278 mg, 1,862 mmol) trong 3 mL DMF. Khuiy

hdn hop nay & nhiét do trong phong trong 1 gio. Pha lodng phén ung bing 100

mL EtOAc. Rira pha hitu co bing nuéc va nuée mubdi va sau d6 lam kho bing

natri sulfat khan. Sau khi k_)C, loai bé dung méi hitu co trong chan khong dé tao ra
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phén con lai, phan nay dugc tinh ché bing cach st dung dia TLC didu ché rira
giai bang 20% EtOAc / hexan d& tao ra hop chét Int-2a & dang dau khéng mau.
LCMS phan tich tinh cho Ci19H22BrNOs: 391,08; tim théy trong thuc té: 392,07
(M+1)*.

BudGc B— Tong hop hop chdt Int-2b

Thém TBSCI (292 mg, 1,937 mmol) va imidazol (198 mg, 2,91 mmol) vao
dung dich chira hop chit Int-2a (380 mg, 0,969 mmol) trong 0,1 mL DMF.
Khudy hdn hop nay & nhiét d6 60°C qua dém. Pha loing hdn hgp phan ing bang
20 mL EtOAc. Rira pha hitu co bing H,0 va nuwéc mudi, lam khd biang Na,SO,
va ¢b dac. Tinh ché phan con lai thu duge bang cach st dung cot silica-gel (40 g)
rira giai bang 15% EtOAc / hexan dé tao ra hop chét Int-2b ¢ dang diu khéng
mau. LCMS phén tich tinh cho C»5sH3sBrNOsSi: 505,16; tim thdy trong thuc té:
506,14 (M+1)*.

Bu6c C— Tong hop hop chdt Int-2c

Thém phirc boran-tetrahydrofuran (1M trong THF) (0,592 ml, 0,592
mmol) vao dung dich dugc lam lanh bang d4 chira 4-(benzyloxy)-5-bromo-2-(1-
((tert-butyldimetylsilyl)oxy)-2,2-dimetylbut-3-en-1-yl)-3-metoxypyridin (200 mg,
0,395 mmol) trong 4 mL. THF khan trong khi quyén nito. Khudy hdn hop nay &
nhiét do trong phong trong 1 gid. Sau khi thém lan lugt nuée (2,0 mL), natri
hydroxit (trong nude) (1,974 ml, 3,95 mmol) va hydro peroxit trong nuéc (35%
khéi luong) (448 mg, 3,95 mmol), khudy hdn hop thu dugc trong mot gio nita.
Chiét hdn hop bing EtOAc (3x20 mL). Rira phin chiét hiru co két hop bing 20
mL nuée mudi va lam kho bing MgSOs khan. Sau khi cd, tinh ché phan con lai
thu dwgc bang cach sit dung sic ky cot silica gel ria gidi bing 30% EtOAc /
hexan dé tao ra hop chét Int-2¢ & dang dau trong. LCMS phan tich tinh cho
CasH3sBrNO4Si: 523,18; tim thiy trong thuc té: 524,10 (M+1)*.

Budc D— Tdng hop hop chdt Int-2d

Thém iot (247 mg, 0,972 mmol) vao dung dich khudy chira
triphenylphosphin (255 mg, 0,972 mmol) trong 4 mL diclometan. Khuiy hdn hop
nay & nhiét do trong phong trong 5 phut, sau d6 thém 4-(4-(benzyloxy)-5-bromo-
3-metoxypyridin-2-yl)-4-((tert-butyldimetylsilyl)oxy)-3,3-dimetylbutan-1-ol (170
mg, 0,324 mmol) va imidazol (66,2 mg, 0,972 mmol). Khudy phan tmg & nhiét do
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trong phong trong 2 gid. Khi hoan thanh, c6 dic phan Ung dé loai boé phan 16n
diclometan. Thém 3 mL ACN / H,O ty 1& 2:1 vao phan con lai thu dugc va tinh
ché truc tiép dung dich thu dugc bing cach sir dung cot C18 pha dio (40 mg, 56
1an chay 1a 12 14n, 5% ACN / H,0-100% ACN / H,O véi 0,1% TFA) dé tao ra
hop chét Int-2d & dang ddu khong mau. LCMS phan tich tinh cho
C1sH30BrNOsSi: 415,12; tim thy trong thuc té: 416,10 (M+1)".

Budc E- Tong hop hop cht Int-2e

Khir khi hdn hop chita 7-bromo-1-((tert-butyldimetylsilyl)oxy)-9-metoxy-
2,2-dimetyl-3,4-dihydro-1H-quinolizin-8(2H)-on (50 mg, 0,120 mmol), 2,4-
diflobenzylamin (25,8 mg, 0,180 mmol), dietylpropyletylamin (38,8 mg, 0,300
mmol) va Pd(PPh3)s+ (13,87 mg, 0,012 mmol) trong 1 mL DMSO va gia nhiét &
nhiét do 90°C trong binh ciu CO trong 16 gid. LC-khdi thé hién phan tng da
hoan thanh mét phan. Phan tmg ndy dugc dua truc tiép vao cot C18 pha dao (40
mg, s6 1an chay 1a 12 14n, 5% ACN / H,0-100% ACN / H,0 véi 0,1% TFA) dé
tao ra hop chit Int-2e & dang chét rén mau tring. LCMS phén tich tinh cho
CaH36F2N204Si: 506,24; tim thdy trong thuc té: 507,30 (M+1)*.

Bué6c F— Tong hop hop chat Int-2f

Thém dung dich chira tetrabutylamoniflorua (IN trong THF) (0,055 ml,
0,055 mmol) vao dung dich chtra 1-((tert-butyldimetylsilyl)oxy)-N-(2,4-
diflobenzyl)-9-metoxy-2,2-dimetyl-8-o0x0-2,3,4,8-tetrahydro-1H-quinolizin-7-
carboxamit (14,0 mg, 0,028 mmol) trong 1 mL THF. Khudy hdn hop nay & nhiét
d6 trong phong trong 1,5 gid. Khi hoan thanh, hdn hgp phan tng dugc tinh ché
truc tiép bing cach st dung dia TLC diéu ché rira giai bing EtOAc dé tao ra hop
chét Int-2f & dang chit rin mau tring. LCMS phan tich tinh cho C20H22F2N20s:
392,15; tim thiy trong thyc té: 393,08 (M+1)",

Bud6c G— Tong hop hop chdt Int-2g

Thém Dess-Martin periodinan (17,29 mg, 0,041 mmol) vao dung dich
chira N-(2,4-diflobenzyl)-1-hydroxy-9-metoxy-2,2-dimetyl-8-0x0-2,3,4,8-
tetrahydro-1H-quinolizin-7-carboxamit (8,0 mg, 0,020 mmol) trong 1 mL
diclometan. Khudy hdn hop nay & nhiét do trong phong trong 30 phit. Sau d6
phan tmg dugc tinh ché truc tiép sir dung dia TLC diu ché rira giai bing EtOAc
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dé tao ra hop chét Int-2g & dang chét rin mau tring. LCMS phan tich tinh cho
C20H20F2N204: 390,14; tim thiy trong thuc té: 391,07 (M+1)*.

Budc H- Téng hop hop chdt 1

Gia nhiét hdn hop chita N-(2,4-diflobenzyl)-9-metoxy-2,2-dimetyl-1,8-
dioxo-2,3,4,8-tetrahydro-1H-quinolizin-7-carboxamit (5,0 mg, 0,013 mmol) va
lithi clorua (5,43 mg, 0,128 mmol) trong 1 mL. DMF & nhi¢t d¢ 100°C trong 4
gid. Lam ngudi hdn hop dén nhiét do trong phong. Tinh ché truc tiép hdn hop nay
bang cach st dung HPLC pha dao (hé Gilson véi Waters Sunfire C18 ODB, 5
uM, 19 mm x 100 mm, Part No. 186002567, Ser. No. 20913930114, 10% dén
75% MeCN/ nuéc+0,10% TFA trong 10 phat, 25 mL / phit, UV 254 nM). Lam
khé lanh cdc phén doan chira san phim d8 tao ra hop chét 1 & dang chit rin mau
tring. "H NMR (400 MHz, CDCl3): § 10,41 (s, 1 H); 8,47 (s, 1 H); 7,40 (m, 1 H);
6,81-6,86 (m, 2 H); 4,67 (d, J = 4,8 Hz, 2 H); 4,27-4,29 (t, ] = 4,8 Hz, 2 H); 2,20-
2,22 (t, J = 4,8 Hz, 2 H); 1,40 (s, 6 H). LCMS phan tich tinh cho C19HisF2N30s:
376,12; tim thiy trong thuc té: 377,12 (M+1)".

Vidu3
Pidu ché hop chét 2
B .
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Budc A— Téng hop hop chit Int-3a

Thém tetrabutylamoniflorua (1M trong THF) (0,288 ml, 0,288 mmol) vao
dung dich chira hop chit Int-2d (60 mg, 0,144 mmol) trong THF (2,0 ml). Khudy
hdn hop ndy & nhiét do trong phong trong 1,5 gio. Hdn hgp phan tmg dugc tinh
ché truc tiép bing cach sir dung dia TLC didu ché rira giai bing 10% MeOH /
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diclometan d& tao ra hop chét tho Int-3a véi mot it tap chét TBAF. LCMS phén
tich tinh cho C12H16BrNOs: 301,03; tim thiy trong thuc té: 301,98 (M+1)".

Bu6c B— Téng hop hop chdt Int-3b

Thém Dess-Martin periodinan (121 mg, 0,285 mmol) vao dung dich chtra
7-bromo-1-hydroxy-9-metoxy-2,2-dimetyl-3,4-dihydro-1H-quinolizin-8(2H)-on
(43,0 mg, 0,142 mmol) trong 2 mL diclometan. Khudy hén hop nay & nhiét do
trong phong trong 30 phut. Sau do, tinh ché truc tiép phan tng nay bang céach st
dung dia TLC diéu ché rira giai bang EtOAc d tao ra hop chét Int-3b & dang
chét rn mau tréng. LCMS phan tich tinh cho C12HiBrNOs: 299,02; tim thy
trong thue té: 300,00 (M+1)".

Budc C— Téng hop hop chat Int-3c

Khir khi hén hgp chira 7-bromo-9-metoxy-2,2-dimetyl-3,4-dihydro-1H-
quinolizin-1,8(2H)-dion (20 mg, 0,067 mmol), 4-flobenzylamin (12,5 mg, 0,101
mmol), diisopropyletylamin (34,4 mg, 0,267 mmol) va Pd(PPhs)s (7,70 mg, 6,66
pmol) trong 2 mL DMSO va gia nhiét & nhi¢t do 90°C trong binh cdu CO trong
16 gid. Sau khi lam ngudi dén nhiét do trong phong, tinh ché truc tiép hdn hop
phan Umg nay bang cach sir dung cot C18 pha déo (40 mg, s6 1an chay 1a 12 1an,
5% ACN / H,0-100% ACN / H,0O véi 0,1% TFA) d tao ra hop chit Int-3c.
LCMS phan tich tinh cho CaoH21FN2Os: 372,15; tim thiy trong thuc té: 373,16
(M+1)*,

Budc D- Téng hop hop chat 2

Gia nhiét hdn hop chira N-(4-flobenzyl)-9-metoxy-2,2-dimetyl-1,8-dioxo-
2,3,4,8-tetrahydro-1H-quinolizin-7-carboxamit (5,0 mg, 0,013 mmol) va lithi
clorua (5,69 mg, 0,134 mmol) trong 1 mL DMF ¢ 100°C trong 2 gi¢. Lam ngudi
hdn hop nay dén nhiét do trong phong va tinh ché truc tiép bang cach sir dung
HPLC pha dao (hé Gilson c6 Waters Sunfire C18 ODB, 5 uM, 19 mm x 100 mm,
Part No. 186002567, Ser. No. 20913930114, 10% dén 75% 0,1% TFA trong
MeCN / 0,1% TFA trong nudc trong 10 phut, 25 mL/phat, UV 254 nM). Lam kho
lanh cic phin doan chira san phém dé tao ra hop chit 2 & dang chét rin mau
tring. '"H NMR (400 MHz, CDCls): & 10,41 (s, 1 H); 8,46 (s, 1 H); 7,35 (m, 2 H);
7,01 (m, 2 H); 5,3 (s, 2 H); 4,64 (d, ] = 4,8 Hz, 2 H); 4,28 (t, ] = 4,8 Hz, 2 H);

-43-



31635

2,21 (t, J = 4,8 Hz, 2 H); 1,40 (s, 6 H). LCMS phan tich tinh cho C19H19FN2O4:
358,13; tim thiy trong thuc té: 359,12 (M+1)".

Vidu4

Pidu ché hop chit 3

Hop chit 3 duogc diéu ché tir hop chét Int-3b, vé co ban sir dung phuong
phap gidng nhu dd mod ta & budc C va buée D cia vi du 3, thay thé 4-
flobenzylamin bang pyrazolo[1,5-a]pyridin-2-ylmetanamin & budc C. '"H NMR
(400 MHz, CDCI3): 8 10,60 (s, 1 H); 8,53 (d, ] = 4,9 Hz, 1 H); 8,52 (s, 1 H); 7,48
(d, J=17,2Hz, 1 H); 7,15 (dd, J=7,2, 5,2 Hz, 1 H); 6,78 (dd, J = 5,2, 5,1 Hz, 1 H);
6,54 (s, 1 H); 4,90 (d, T = 4,0 Hz, 1 H); 4,30 (t, J =4,8 Hz, 2 H); 2,21 (t, ] = 4,8
Hz, 2 H); 1,40 (s, 6 H). LCMS phén tich tinh cho C20H20N4O4: 380,15; tim thdy
trong thuc té: 381,16 (M+1)",

Vidu 5
Didu ché hop chit 4
Br OH
~ S ‘ Br B | "o
] N z Buwdrc A f N 2~ BwicB Br_ N
__ _ f
BnO BnO : g
- OMe © Olle O
" fnt-da int<ib
ki m BudeD ‘/\ JW B E
N - .
OMe Q
OMe O
Int-4d

F (»
oy
H i
F.
oM O
4



31635

BuGc A— Téng hop hop chit Int-4a

Thém mdt giot nuéc, sau d6 thém Dess-Martin periodinan (497 mg, 1,173
mmol) vao dung dich chira 1-(4-(benzyloxy)-5-bromo-3-metoxypyridin-2-yl)-2,2-
dimetylbut-3-en-1-o0l (230 mg, 0,586 mmol) trong 10 mL diclometan. Khudy hdn
hop nay & nhiét do trong phong trong 2 gid. Pha logng hdn hgp phan tng biang 20
mL diclometan. Rira pha hitu co bang 20 mL Na,COj; (trong nuéc), lam kho bang
Na2SO4 va sau d6 cd dic. Tinh ché phin con lai thu duge st dung cot silica-gel
(40 g) rira giai bang 20% EtOAc / hexan dé tao ra hop chit Int-4a & dang dau
khong mau. LCMS phén tich tinh cho C1oH20BrNO;3: 389,06; tim théy trong thuc
té: 390,09 (M+1)".

BuGc B— Tong hop hop chdt Int-4b

Thém dung dich chra osimi tetroxit trong t-BuOH (2,5% trong lugng)
(0,122 ml, 9,74 pumol) va 4-metylmorpholin N-oxit (171 mg, 1,461 mmol) vao
dung dich chita 1-(4-(benzyloxy)-5-bromo-3-metoxypyridin-2-yl)-2,2-dimetylbut-
3-en-1-on (190 mg, 0,487 mmol) trong 4 mL THF va 1 mL nudc. Khuéy hdn hop
ndy & nhiét d6 trong phong qua dém. Pha lodng hdn hgp phan ng bing 20 mL
EtOAc. Rira pha hitu co bang NaS;0; (trong nuéc) va nuée mubi, 1am kho bing
NazSO4 khan va sau d6 ¢ dic. Tinh ché phan con lai thu duoc st dung cot silica-
gel rira giai bang EtOAc dé tao ra hop chit Int-4b & dang dau mau xanh 14 ciy
nhat. LCMS phén tich tinh cho CioH»BrNOs: 423,07; tim thdy trong thuc té:
423,97 (M+1)".

Budc C— Téng hop hop chdt Int-4c

Thém p-toluensulfonyl clorua (153 mg, 0,801 mmol) vao dung dich chira
1-(4-(benzyloxy)-5-bromo-3-metoxypyridin-2-yl)-3,4-dihydroxy-2,2-
dimetylbutan-1-on (170 mg, 0,401 mmol) trong 3 mL pyridin. Khudy phan tng &
nhiét d trong phong trong 6 gid. Pha lodng hdn hgp phén tng bing 10 mL
MeOH. Sau d6 ¢6 dic dung dich thu dugc trong chan khong. Pha loang phén con
lai thu dugc bang 2 mL DMSO va tinh ché st dung cot C18 pha dao (40 g, sb 1an
chay 1a 12 13n, 5% ACN / H20-100% ACN / H,O vé6i 0,1% TFA) dé tao ra san
phim thdé ma dugc tinh ché tiép bing cach sir dung dia TLC diéu ché rta giai

bing 10% MeOH / diclometan dé tao ra hop chét Int-4c & dang diu mau vang.
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LCMS phan tich tinh cho C12H14BrNO4: 315,01; tim thdy trong thuc té: 316,05
(M+1)*.

Budc D— Tdng hop hop chit Int-4d

Khr khi hdn hop chira 7-bromo-3-hydroxy-9-metoxy-2,2-dimetyl-3,4-
dihydro-1H-quinolizin-1,8(2H)-dion (9 mg, 0,028 mmol), 2,4-diflobenzylamin
(6,11 mg, 0,043 mmol), diisopropyletylamin (9,20 mg, 0,071 mmol) va Pd(PPhs)4
(3,29 mg, 2,85 pmol) trong 1 mL. DMSO bang cach cho di qua dong khi CO
trong 5 phit. Sau d6 gia nhiét hdn hgp & 90°C trong binh cau CO trong 16 gio.
Sau khi 1am ngudi phéan tmg dén nhiét d trong phong, tinh ché phan tmg bing
cach sit dung ¢t C18 pha ddo (40 mg, sé 1an chay 1a 12 13n, 5% ACN / H,0-
100% ACN / H20 véi 0,1% TFA) dé tao ra hop chat Int-4d. LCMS phan tich tinh
cho CaoHa0F2N20s: 406,13; tim thy trong thuc té: 407,16 (M+1)".

BuGc E— Tong hop hop chdt 4

Gia nhiét hdn hgp chia N-(2,4-diflobenzyl)-3-hydroxy-9-metoxy-2,2-
dimetyl-1,8-dioxo-2,3,4,8-tetrahydro-1H-quinolizin-7-carboxamit (5,0 mg, 0,012
mmol) va lithi clorua (5,22 mg, 0,123 mmol) trong 1 mL DMF & 100°C trong 2
gid. Lam ngudi hdn hop dén nhiét do trong phong. Tinh ché tryc tiép dung dich
thu dugc bang cach st dung HPLC pha dao (hé Gilson c6 Waters Sunfire C18
ODB, 5 uM, 19 mm x 100 mm, Part No. 186002567, Ser. No. 20913930114, 10%
dén 75% MeCN / nudc ¢6 0,10% TFA trong 10 phut, 25 mL/phat, UV 254nM).
Lam kho lanh c4c phan doan chita san phim dé tao ra hop chét 4 & dang chét rin
mau tring. '"H NMR (400 MHz, DMSO-de): 5 10,40 (s, 1 H); 8,34 (s, 1 H); 7,35
(m, 1 H); 6,84 (m, 2 H); 4,65 (d, J = 3,0 Hz, 2 H); 4,46-4,48 (d biéu kién, J = 10,0
Hz, 1 H); 4,23-4,27 (dd, J = 11,6, 2,4 Hz, 1 H); 4,11 (brs biéu kién, 1 H); 1,48 (s,
1 H); 1,35 (s, 1 H). LCMS phan tich tinh cho Ci9HisF2N20s: 392,12; tim théy
trong thuc t&: 393,14 (M+1)*.

Vidu 6

Piéu ché hop chit Int-5e
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Budc A— Tong hop hop chit Int-5a

Thém osimi tetroxit (2,5% trong lugng) trong +-BuOH (0,213 ml, 0,017
mmol) va 4-metylmorpholin N-oxit (298 mg, 2,55 mmol) vao dung dich chira 4-
(benzyloxy)-5-bromo-2-(1-((tert-butyldimetylsilyl)oxy)-2,2-dimetylbut-3-en-1-
yl)-3-metoxypyridin (430 mg, 0,849 mmol) trong 5 mL (4:1) THF / nuée. Khudy
hdn hop nay & nhiét do trong phong qua dém. Khi hoan thanh, thém 20 mL
EtOAc vao hdn hgp. Rira pha hitu co bang dung dich nudc Na S;03 va nude
mudi. Lam khé hdn hop ndy bing NazSOs khan va ¢6 dic. Tinh ché phén con lai
thu dugc bang cach sir dung cdt silica-gel rira giai bang 50% EtOAc dé tao ra hop
chit Int-S5a & dang diu mau xanh 14 cdy nhat. LCMS phan tich tinh cho
CasH3sBrNOsSi: 539,17; tim thiy trong thuc té: 540,22 (M+1)".

Bué6c B— Tdng hop hop chdt Int-5b

Khuiy hdn hop chita 4-(4-(benzyloxy)-5-bromo-3-metoxypyridin-2-yl)-4-
((tert-butyldimetylsilyl)oxy)-3,3-dimetylbutan-1,2-diol (650 mg, 1,202 mmol) va
4-metylbenzen-1-sulfonyl clorua (344 mg, 1,804 mmol) trong 10 mL pyridin &
nhiét do trong phong qua dém. Khi hoan thanh, ¢ dic hdn hgp trong chén khong
dé loai bod phén 16n pyridin. Sau d6 thém 2 mL DMSO vao phan con lai thu duge
va tinh ché dung dich thu dugc bing cach st dung ¢t C18 pha ddo (120 mg, sb
1an chay 13 12 1an, 5% ACN / H,0-100% ACN /H,0 vé6i 0,1% TFA) d tao ra
hop chit Int-5b & dang chét rén mau tring. CisH30BrNO4Si: 431,11; tim thy
trong thuc té: 432,15 (M+1)".

BuGc C— Téng hop hop chdt Int-5c
Thém iodometan (158 mg, 1,11 mmol), tiép d6 1a NaH (60% trong luong

trong ddu khoang) (44,4 mg, 1,11 mmol) vao dung dich chira 7-bromo-1-((tert-
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butyldimetylsilyl)oxy)-3-hydroxy-9-metoxy-2,2-dimetyl-3,4-dihydro-1H-
quinolizin-8(2H)-on (160 mg, 0,370 mmol) trong 4 mL. THF. Khudy hén hop nay
& nhiét do trong phong trong 2 gid. Ding hdn hgp nay bang cach thém 1 mL
nuée. Tinh ché truc tiép hdn hop thu duge bang céch st dung dia TLC didu ché
rira giai bing 50% EtOAc / hexan dé tao ra hop chét Int-5¢ & dang diu mau vang
nhat. LCMS phaén tich tinh cho Ci19H32BrNO4Si: 445,13; tim thdy trong thuc té:
446,01 (M+1)".

BuGc D— Tong hop hop chat Int-5d

Thém tetrabutylamoniflorua (1M trong THF) (0,470 ml, 0,470 mmol) vao
dung dich chta 7-bromo-1-((fert-butyldimetylsilyl)oxy)-3,9-dimetoxy-2,2-
dimetyl-3,4-dihydro-1H-quinolizin-8(2H)-on (105 mg, 0,235 mmol) trong 2 mL
THF. Khuéy hdn hop nay & nhiét do trong phong trong 1,5 gio. Tinh ché tryc tiép
dung dich phan tng bing cich st dung dia TLC didu ché ria giai bing 10%
MeOH / diclometan dé tao ra hop chéit tho Int-5d, ma dugc sit dung ngay trong
phan tng tiép theo. LCMS phan tich tinh cho CisHisBrNO4: 331,94; tim thdy
trong thue té: 333,02 (M+1)*.

Buéc E- Téng hop hop chit Int-Se

Thém Dess-Martin periodinan (199 mg, 0,470 mmol) vao dung dich chira
7-bromo-1-hydroxy-3,9-dimetoxy-2,2-dimetyl-3,4-dihydro-1H-quinolizin-8(2H)-
on (78 mg, 0,235 mmol) trong 2 mL diclometan. Khudy hén hop nay & nhiét do
trong phong trong 1 gid. Sau d6 tinh ché truc tiép hdn hop phan tmg bing cach st
dung dia TLC diéu ché rira giai bing EtOAc 8 tao ra hop chit Int-5e & dang chét
rén mau vang nhat. LCMS phén tich tinh cho CisHisBrNO4: 329,03; tim thdy
trong thue té: 330,05 (M+1)*.

Vidu7

Didu ché hop chit 5

jogpeo’s
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Diéu ché hop chét 5 vé co ban sir dung phuong phap gidng nhu da mé ta &
budc D va budce E trong vi du 5, va thay thé hop chét Int-4c bang hop chét Int-Se
& budc D. 'TH NMR (400 MHz, CDCl3): 10,41 (s, 1 H), 8,42 (s, 1 H); 7,38 (m, 1
H); 6,83-6,85 (m, 2 H); 4,67 (m, 2 H); 4,38 (dd, J = 11,2, 1,6 Hz, 1 H); 4,35 (dd, J
=11,2, 2,8 Hz, 1 H); 3,57 (dd, J = 2,8, 1,6 Hz, 1 H); 3,46 (s, 3 H); 1,43 (s, 3 H);
1,35 (s, 3 H). LCMS phaén tich tinh cho Cz0H20F2N20s: 406,13; tim théy trong
thue té: 407,12 (M+1)",

Vidu8
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Budc A— Tng hop hop chdt Int-6a

Khir khi hdn hop chtta 7-bromo-3,9-dimetoxy-2,2-dimetyl-3,4-dihydro-
1H-quinolizin-1,8(2H)-dion (120 mg, 0,363 mmol), metanol (58,2 mg, 1,817
mmol), diisopropyletylamin (235 mg, 1,817 mmol) va Pd(PPhs)s (84 mg, 0,073
mmol) trong 3 mL. DMSO bang cach cho di qua dong CO trong 5 phiit. Sau d6
gia nhiét hdn hgp phén tmg & 90°C trong binh cdu CO trong 16 gid. Sau khi lam
ngudi phan tng dén nhiét d6 trong phong, tinh ché truc tiép hdn hop nay st dung
cot C18 pha déo (40 mg, sb 1dn chay 1a 12 1an, 5% ACN /H,0-100% ACN / HO
v6i 0,1% TFA) dé tao ra hop chét Int-6a & dang chét rin mau nau. LCMS phan
tich tinh cho C1sH19NOg: 309,12; tim thiy trong thuc té: 310,12 (M+1)".
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Bu6c B— Téng hop hop chit Int-6b

Thém dung dich nudc lithi hydroxit 2N (0,323 ml, 0,647 mmol) vao dung
dich chia metyl 3,9-dimetoxy-2,2-dimetyl-1,8-dioxo-2,3,4,8-tetrahydro-1H-
quinolizin-7-carboxylat (20,0 mg, 0,065 mmol) trong 1 mL MeOH. Khudy hén
hop nay & nhiét d6 trong phong trong 2 gidr. Co diic hdn hop nay dé loai bé phin
16n MeOH. Thém 2 mL DMSO vao phén con lai thu dugc, va tinh ché truc tiép
dung dich thu dugc béng cach st dung Gilson (10% ACN (0,1% TFA) /HyO-
90% ACN (0,1% TFA) / H»0, 12 phat) dé tao ra hop chét Int-6b & dang chit rin
mau tring. LCMS phan tich tinh cho C14H17NOe: 295,11; tim thdy trong thyc té:
296,12 (M+1)".

Bu6c C— Téng hop hop chdt Int-6¢

Thém lan lugt 2-(2,4-diflophenyl)axetohydrazit (10,59 mg, 0,057 mmol),
diisopropyletylamin (24,51 mg, 0,190 mmol) va ((1H-benzo[d][1,2,3]triazol-1-
yl)oxy)tri(pyrolidin-1-yl)phosphoni hexaflophosphat(V) (29,6 mg, 0,057 mmol)
vao dung dich khqu chira axit 3,9-dimetoxy-2,2-dimetyl-1,8-dioxo-2,3,4,8-
tetrahydro-1 H-quinolizin-7-carboxylic (14,0 mg, 0,047 mmol) trong 1 mL DMF.
Khuiy hdn hop ndy & nhiét d6 trong phong trong 1 gid. Pha lodng hdn hgp phan
tng bang 1,0 mL DMF va 0,3 mL nuéc. Tinh ché dung dich trong bing cach sir
dung HPLC Gilson pha dao (10% ACN (0,1% TFA) / H2O0- 90% ACN (0,1%
TFA) / H,0, 12 phiit) d tao ra hop chét Int-6¢ & dang chét rin mau vang nhat.
LCMS phan tich tinh cho Ca2H23F2N3Os: 463,16; tim thdy trong thuc té: 464,25
(M+1)".

Budc D— Téng hop hop chat Int-6d

Gia nhiét hdn hop chtta N'-(2-(2,4-diflophenyl)axetyl)-3,9-dimetoxy-2,2-
dimetyl-1,8-dioxo-2,3,4,8-tetrahydro-1 H-quinolizin-7-carbohydrazit (12 mg,
0,026 mmol) va chét phan Gng Lawesson (11,52 mg, 0,028 mmol) trong 0,5 mL
THF & nhiét dd 60°C qua dém. Loai bé dung mdi trong chan khong. Hoa tan phéan
coOn lai thu dugc trong 2 mL DMSO. Tinh ché dung dich thu dugc béng cach st
dung HPLC Gilson pha dao (10% ACN (0,1% TFA) / H,O- 90% ACN (0,1%
TFA) / H,0, 12 phut) dé tao ra hop chit Int-6d & dang chét rin mau vang. LCMS
phan tich tinh cho C22H21F2N304S: 461,12; tim thdy trong thuc té: 462,20 (M+1)*.

Bu6c E— Tong hop hop chit 6
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Gia nhiét hdn hgp chira 7-(5-(2,4-diflobenzyl)-1,3,4-thiadiazol-2-yl)-3,9-
dimetoxy-2,2-dimetyl-3,4-dihydro-1H-quinolizin-1,8(2H)-dion (6,0 mg, 0,013
mmol) va lithi clorua (16,54 mg, 0,390 mmol) trong 1 mL. DMF & nhiét d6 100°C
trong 1 gid. Lam ngudi hdn hop dén nhiét d¢ trong phong, va pha losng hdn hop
béng 1,0 mL DMF va 0,3 mL nuéc. Tinh ché dung dich thu dugc b%mg HPLC
Gilson pha dao (10% ACN (0,1% TFA) / H20- 90% ACN (0,1% TFA) / H0, 12
phut) dé tao ra hop chét 6 & dang chét rin mau vang nhat. 'H NMR (399 MHz,
CDCl3): 8,76 (s, 1 H); 7,35 (m, 1 H); 6,86-6,91 (m, 2 H); 4,49 (dd, J = 1,6, 11,2
Hz, 1 H); 4,45 (dd, J=2,8, 11,2, Hz, 1 H); 3,63 (dd, J = 2,8, 1,6 Hz, 1 H); 3,50 (s,
3 H); 1,44 (s, 3 H); 1,39 (s, 3 H). LCMS phan tich tinh cho C21Hi9F2N304S:
447,11; tim thay trong thuc té: 448,01 (M+1)".

Vidu9
Pidu ché hop chit Int-7b

ph OH BuécA Ph v\/ﬂ:‘cl Bwéc B Ph S
'}-sano —>—§E-O —— %_é,__o
P h Ph

h

Int=7a Int-7t
Budc A— Tong hop hop chat Int-7a

Thém diisopropyletylamin (3,54 ml, 20,35 mmol) tiép d6 13 metansulfonyl
clorua (1,029 ml, 13,02 mmol) vao dung dich chaa 6-((fert-
butyldiphenylsilyl)oxy)-3-metylhex-2-en-1-0l (3 g, 8,14 mmol) trong 60 mL
diclometan. Khudy phan tmng & nhiét d6 trong phong trong 2 gid. Pha lodng hdn
hop phan tng bing 200 mL diclometan va rira bang 100 mL dung dich HC1 0,2N
(trong nudc), sau do rira bang 100 mL nuGe mudi. C6 dic pha hitu co, va tinh ché
phan con lai thu dugce bang cach sir dung cot silica gel (80 g) rira giai bang 5%
EtOAc / hexan dé tao ra hop chit Int-7a & dang hdn hop (ty 1€ 2,5:1) clia céc chét
dbng phan 1ap thé (E) va (Z). '"H NMR (400 MHz, CDCls): & 7,71-7,74 (m, 4 H);
7,41-7,50 (m, 6 H); 5,42-5,56 (m, 1 H); 4,12 & 4,13 (d, J = 8,0 Hz, 2 H); 3,71 &
3,72 (t, J = 6,4 Hz, 2 H); 2,19 & 2,26 (dd, J = 8,0, 7,7 Hz, 2 H); 1,74 & 1,79 (s, 3
H), 1,66-1,76 (m, 2 H), 1,11 & 1,12 (s, 9 H).

Budc B— Téng hop hop chdt Int-7b
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Thém tributyl thiéc hydrua (3,48 ml, 13,04 mmol) vao dung dich chira lithi
diisopropylamit (7,17 ml, 14,34 mmol) trong 20 mL. THF d4 dugc lam mat &
nhiét do 0°C. Khudy phan tmg & nhiét do 0°C trong 15 phiit. Sau d6 lam lanh
phan tng dén -78°C, va thém dung dich chtra hop chit Int-7a (2523 mg, 6,52
mmol) trong 10 mL THF bing éng bom. Khudy phan tmg & nhiét d6 -78°C trong
30 phut. Pha loing hdn hgp phan frhg bang 150 mL 20% EtOAc / hexan, va rtra
bing 150 mL nudc. Co dic pha hitu co trong chin khong. Tinh ché phén con lai
thu dugc bang cach st dung cdt silica gel (80 g) ban dau rira gi4i bing hexan dé
loai bo tributyl thiéc hydrua, va sau d6 bing 3% EtOAc/hexan dé tao ra hop chét
Int-7b & dang dau khong mau. 'H NMR (400 MHz, CDCl3): § 7,69-7,73 (m, 4
H); 7,38-7,47 (m, 6 H); 5,28-5,37 (m, 1 H); 3,64-3,75 (m, 2 H); 2,01-2,13 (m, 2
H); 1,63-1,70 (m, 5 H); 1,46-1,59 (m, 8 H); 1,28-1,36 (m, 6 H), 1,08 (s, 9 H),
0,84-0,94 (m, 15 H).

Vidu 10

Piéu ché hop chit 7 va 8
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Budc A— Tong hop hop chat Int-8a

Thém thiéc (II) Cl» (344 mg, 1,50 mmol) vao dung dich chtra 4-
(benzyloxy)-5-bromo-3-metoxypicolinaldehyt (390 mg, 1,21 mmol) va fert-
butyl((4-metyl-6-(tributylstannyl)hex-4-en-1-yl)oxy)diphenylsilan (932 mg, 1,45
mmol) trong 11 mL ACN dugc khudy & nhiét @6 0°C. Sau d6 1dm 4m phan Gng
dén nhiét do trong phong va khudy trong 15 phiit. Pha lodng phan tng bang 100
mL 30% EtOAc / hexan, va 100 mL (15% trong lugng) dung dich nuéc NH4F.
Khudy hdn hop thu duge & nhiét d trong phong trong 15 phut. Loc chét rin. Co
dic phan hitu co tir dich céi trong chan khong va tinh ché phan con lai thu dugc
bang cach sir dung cot silica gel (80 g) ban dAu rira giai bing diclometan dé loai
b6 chét phan tng thiéc, va sau d6 bang 3% EtOAc / diclometan dé tao ra hop chét
Int-8a & dang hdn hop chét déng phan 1ap thé. LCMS phén tich tinh cho
C37H44BrNO4Si: 675,22; tim thiy trong thyc té: 676,18 (M+1)".

Budc B— Tong hop hop chat Int-8b
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Thém trietylamin (2200 mg, 21,7 mmol) va DMAP (65,2 mg, 0,534 mmol)
vao dung dich chtra hgp chét Int-8a (1200 mg, 1,78 mmol) trong 8 mL axetic
anhydrit. Khudy phan tmg & nhiét d6 trong phong trong 1 gid. Pha lodng phan
{mg bang 50 mL diclometan. Lam mét dung dich dén 0°C va thém 10 mL MeOH.
Khudy dung dich trong 1 gio & nhiét d§ trong phong. Loai bé dung mdi trong
chan khong. Tinh ché phan con lai thu duge bang cach sir dung cot silica gel (120
g) rira giai bang 25% EtOAc / hexan dé tao ra hop chét Int-8b & dang mang
khong mau. LCMS phan tich tinh cho C39H4BrNOsSi: 717,23; tim thdy trong
thuc té: 718,35 (M+1)".

Budc C— Téng hop hop chit Int-8c

Thém 4-metylmorpholin 4-oxit (67 mg, 0,572 mmol) tiép d6 13 osimi(VIIT)
oxit (2,5% trong luong trong -BuOH) (1,06 ml, 0,086 mmol) vao dung dich chira
hop chét Int-8b (410 mg, 0,572 mmol) trong 3,6 mL THF/~BuOH/nuégc (ty 1&
5:5:1). Khudy phan tmg & nhiét d6 trong phong trong 16 gid. Thém 10 g Na2S20s
rdn vao phan tmg. Khudy hdn hop nay & nhiét do trong phong trong 1 gid. Pha
lodng ndng d6 bang 70 mL 50% EtOAc/hexan. Loc chét rin mau nau. Rira phin
loc bang nudc va sau d6 ¢o dic. Tinh ché phan con lai thu dugc bang cach sir
dung cot silica gel (40 g) rira gidi biang 55% EtOAc / hexan d& tao ra hop chét
Int-8¢ & dang dau khong mau. LCMS phan tich tinh cho C3gH4sBrNOSi: 751,24;
tim thdy trong thuc té: 752,29 (M+1)".

Budc D— Tong hop hop chit Int-8d

Thém 3 mL pyridin vao hdn hop chtra hgp chét Int-8c (300 mg, 0,400
mmol) va 4-metylbenzen-1-sulfonyl! clorua (137 mg, 0,719 mmol). Khudy dung
dich phan ung & nhiét d§ trong phong qua dém. Thém 10 mL MeOH vao dung
dich phan ung. Khudy phan tng & nhiét do trong phong trong 1 gid. Pha loang
hdn hop phan Gng bing 80 mL EtOAc, va dugc rira bang 100 mL HCI 0,4N
(trong nudc). Co dic pha hitu co. Tinh ché phan con lai thu dugc bing cach s
dung cdt silica gel (40 g) rua giai bing 5% MeOH / diclometan dé tao ra hop chét
Int-8d & dang mang khéng mau. LCMS phén tich tinh cho C32HsBrNO6Si:
643,18; tim thiy trong thuc té: 644,05 (M+1)*.

Budc E— Téng hop hop chit Int-8e
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Thém Dess-Martin periodinan (165 mg, 0,389 mmol) vao dung dich chira
hop chit Int-8d (125 mg, 0,195 mmol) trong 4 mL diclometan. Khudy phan tmg
& nhiét do trong phong trong 30 phut. Pha loang hdn hop phan ng bang 15 mL
EtOAc. Loc chét rin. Rira phin long bing 15 mL dung dich Na,CO; bdo hoa
(trong nudc) va sau do bang 15 mL nude mudi. Co dic trong chan khéng va tinh
ché bang cach str dung cdt silica gel (40 g) rira gidi bing 4% MeOH / diclometan
d& tao ra hop chét Int-8e & dang chét rdn mau tring. LCMS phan tich tinh cho
C3:H3sBrNO6Si: 641,16; tim thiy trong thuc té: 642,13 (M+1)*.

BuGc F— Téng hop hop chat Int-8f

Khudy dung dich chira hop chéit Int-8e (115 mg, 0,180 mmol) trong 4 mL
HCI 1,25M trong MeOH (50 ml, 63,4 mmol) & nhiét d0 trong phong trong 16 gio.
Loai b6 dung méi trong chan khong. Thém 5 mL diclometan va 0,5 mL
diisopropyletylamin vao phén con lai thu dugc. Tinh ché dung dich thu dugc bing
cach st dung cot silica gel (25 g) ria gidi bing 6% MeOH / diclometan dé tao ra
hop chit Int-8f & dang chit rin mau tring. LCMS phéan tich tinh cho
C16H20BrNOg: 401,05; tim thiy trong thuc té: 402,09 (M+1)*.

Bu6c G— Téng hop hop chdt Int-8g

Thém trietylsilan (382 mg, 3,28 mmol) tiép d6 14 axit metansulfonic (200
mg, 2,08 mmol) \}ao dung dich chira hgp chét Int-8f (66 mg, 0,164 mmol) trong 2
mL diclometan. Khudy phan tng & nhiét do trong phong trong 10 gid. Pha lodng
hén hop phén tmg bang 15 mL diclometan. Thém NaHCO; rin (2 g) vao. Khudy
hén hop thu dugc & nhiét dd trong phong cho dén khi mau ciia hdn hgp chuyén
thanh hoi vang. Loc hdn hgp. Tinh ché phan loc bang cach sir dung dia TLC diéu
ché rira giai bing 5% MeOH / diclometan dé tao ra hop chét Int-8g & dang mang
khong mau. LCMS phan tich tinh cho Ci16H20BrNOs: 387,05; tim thdy trong thuc
té: 388,06 (M+1)*.
BuGc H- Tong hop hop chit Int-8h

Thém K,COs (82 mg, 0,59 mmol) vao dung dich chira hgp chét Int-8g (57
mg, 0,148 mmol) trong 5 mL MeOH. Sau do6 khudy phan tmg & 60°C trong 1 gid.
Loai b6 hiu hét dung mdi trong chin khong. Thém 50 mL diclometan vao phén
con lai thu duge. Loai bé dung méi trong chan khéng. Tinh ché phan con lai thu

dugc bang cach st dung cot silica gel (25 g) ria giai bang 7% MeOH /
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diclometan dé tao ra hop chét Int-8h & dang chét rin mau tring. LCMS phan tich
tinh cho C14H1sBrNOy: 343,04; tim thy trong thuc té: 344,05 (M+1)*.

Budc I- Téng hop hop chat Int-8i va hop chdt Int-8j

Thém chét phan tng Dess-Martin (85 mg, 0,20 mmol) vao dung dich chira
hop chét Int-8h (46 mg, 0,134 mmol) trong 4 mL diclometan. Khu4y phan tng &
nhiét do trong phong trong 45 phut. Pha lodng hdn hop phén {ng bang 15 mL
EtOAc. Loc chét rin. Cb dic phén l6ng. Tinh ché ph?m con lai thu dugc bﬁng cot
C18 pha dao (120 g) rua giai bing 0,05% TFA trong nuéc / 0,05% TFA trong
ACN (tir 0-90%) khip chiéu dai cot 15 dé tao ra hop chét ddng phan ngung tu cis
Int-8i va hop chit ddng phin ngung tu trans Int-8j riéng biét & dang chét rén
mau tring. LCMS phén tich tinh cho Ci14Hi¢BrNO4: 341,03; tim thdy trong thuc
té: 342,04 (M+1)*.

BuGc J— Téng hop hop chit Int-8k

Thém 1an luot (2,4-diflophenyl)metanamin (11,3 mg, 0,079 mmol),
diisopropyletylamin (17,0 mg, 0,132 mmol) va Pd(PPhs)s (12,2 mg, 10,5 pmol)
vao dung dich chtra hop chét Int-8i (18 mg, 0,053 mmol) trong 1 mL DMSO.
Binh phén tmg dugc nap khi CO. Khudy phan ting trong binh cau CO & nhiét do
90°C trong 8 gid. Lam ngudi hdn hop dén nhiét d6 trong phong. Tinh ché hdn
hop bang cach sit dung cot C18 pha dio (40 mg) rira giai bang 0,05% TFA trong
nuée / 0,05% TFA trong ACN (tir 5-100%) khép chiéu dai cot 12 dé tao ra hdn
hop chita hop chit thé Int-8k ciing véi triphenylphosphin oxit. Tinh ché tiép
nguyén liéu nay bang cach sir dung SFC diéu ché bét ddi (ChiralPak IA, 30 X 250
mm, 70 mL/phat, 120 bar, 40% (2:1 MeOH:ACN) / CO», 35°C) d tao ra chét
ddng phan dbi anh A cia hop chét Int-8k (thanh phin rira giai truéc) va chét
ddng phan dbi anh B cua hop chét Int-8k (thanh phén rira giai sau). LCMS phén
tich tinh cho Ca2HaoFaN»Os: 432,15; tim thdy trong thuc té: 433,18 (M+1)*.

Budc K— Téng hop hop chdt 7 va hop chdt 8

Thém lithi clorua (4,90 mg, 0,116 mmol) vao dung dich chira chét ddng
phan dbi 4nh rira giai truée A ciia hop chit Int-8k (5 mg, 0,012 mmol) trong 1
mL DMF. Khudy phan tmg & 100°C trong 2 gid. Lam ngudi hdn hop phan tmg
dén nhiét do trong phong, va tinh ché hdn hop phan tng bing cach sir dung
HPLC Gilson pha dao rua giai bang 0,05% TFA trong nuéc / 0,05% TFA trong
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ACN (tir 10% dén 90%) dé tao ra hop chit 7 & dang chét rin mau tring. 'H NMR
(400 MHz, CDCl3): 6 10,44 (brs, 1 H); 8,46 (s, 1 H); 7,35-7,40 (m, 1 H); 6,80-
6,86 (m, 2 H); 4,67 (m, 2 H); 4,50 (dd, J = 11,2, 1,6 Hz, 1 H); 4,24 (dd, J = 11,2,
2,4 Hz, 1 H); 4,00 (dd, J =9,2, 1,6 Hz, 1 H); 3,82 (dd, ] = 2,4, 1,6 Hz, 1 H), 3,51-
3,56 (m, 1 H); 2,69 (dd, J =9,2, 1,2 Hz, 1 H); 1,56-1,58 (m, 2 H); 1,43-1,50 (m, 1
H); 1,30 (s, 3H). LCMS phan tich tinh cho C21H20F2N20s: 418,13; tim thdy trong
thyc té: 419,18 (M+1)*,

Thém lithi clorua (4,90 mg, 0,116 mmol) vao dung dich chira chit déng
phan dbi anh rira giai sau B cia hop chét Int-8k (5 mg, 0,012 mmol) trong 1 mL
DMF. Khudy phan @ng & 100°C trong 2 gi¢. Lam ngudi hdn hop phan tng dén
nhiét do trong phong, va tinh ché bing céch st dung HPLC Gilson pha dao rira
giai bang 0,05% TFA trong nudc / 0,05% TFA trong ACN (tir 10% dén 90%) dé
tao ra hop chét 8 & dang chit rdn mau trdng. 'H NMR (400 MHz, CDCl3): § 10,46
(brs, 1 H); 8,48 (s, 1 H); 7,35-7,40 (m, 1 H); 6,80-6,86 (m, 2 H); 4,67 (m, 2 H);
4,50 (dd, J=11,2, 1,6 Hz, 1 H); 4,25 (dd, J = 11,2,2,4 Hz, 1 H); 3,99 (dd, J = 9,2,
1,6 Hz, 1 H); 3,82 (dd, J = 2,4, 1,6 Hz, 1 H), 3,51-3,56 (m, 1 H); 2,69 (dd, J = 9,2,
1,2 Hz, 1 H); 1,56-1,58 (m, 2 H); 1,42-1,50 (m, 1 H); 1,29 (s, 3 H). LCMS phén
tich tinh cho CaiHa0F2N20s: 418,13; tim thy trong thuc té: 419,18 (M+1)".

Vidy 11

Piéu ché hop chit 14
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Budc A— Téng hop hop chit Int-15a

Thém di-fert-butyl dicacbonat (123 mg, 0,564 mmol) tiép d6 1a DMAP
(51,7 mg, 0,423 mmol) vao dung dich chira chét dong phan ddi anh A ctia hop
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chét Int-8k (61 mg, 0,141 mmol) trong 1 mL toluen. Khudy phéan tmg & 110°C
trong 1 gi®. Loai bo dung moi trong chan khong. Hoa tan phén con lai thu duoc
trong 2 mL. MeOH. Thém kali cacbonat (78 mg, 0,564 mmol) vao dung dich thu
duge. Khudy phan tng & nhiét d trong phong trong 2,5 gio. Thém 1,4 mL dung
dich nuée LiOH 0,5N vao hdn hgp thu dugce. Khudy phén img & nhiét do trong
phong trong 1 gid. Loai bd dung moi trong chén khong. Tinh ché phin con lai thu
duoc bang céach sir dung Gilson pha déo (5-100% 0,05% TFA trong ACN/0,05%
TFA trong nudc) dé tao ra hop chit Int-15a & dang chét rin mau tring.
C1sH17NOg: 307,11; tim thy trong thuc té: 308,02 (M+1)*.

Budc B— Téng hop hop chdt Int-15b

Thém 14n luot (2,4,6-triflophenyl)metanamin (9,44 mg, 0,059 mmol), 4-
metylmorpholin (15,80 mg, 0,156 mmol), va HATU (22,27 mg, 0,059 mmol) vao
dung dich chira hgp chit Int-15a (12 mg, 0,039 mmol) trong 0,5 mL DMF.
Khudy phan ting & nhiét d¢ trong phong trong 16 gio. Tinh ché dung dich phan
g bang céach sir dung HPLC Gilson pha déo (0-100% 0,05% TFA trong ACN /
0,05% TFA trong nuéc) dé tao ra hop chit Int-15b & dang mang mau vang nhat.
C2oH21F3N20s: 450,14; tim thy trong thyc té: 451,01 (M+1)".

Buéc C— Téng hop hop chdt 14

St dung phuong phap dugc md td & buéc K cia vi du 10, hop chét 14
duoc didu ché tir hop chét Int-15b. 1H NMR (500 MHz, CDCls): § 10,40 (brs, 1
H); 8,48 (s, 1 H); 6,69 (t, ] = 8,2 Hz, 2 H); 4,65-4,74 (m, 2 H); 4,46-4,55 (m, 1
H); 4,20-4,28 (m, 1 H); 3,99 (dd, J = 11,5, 2,0 Hz, 1 H); 3,82 (m, 1 H); 3,48-3,57
(m, 1 H); 2,64-2,78 (m, 1 H); 1,53-1,61 (m, 2 H); 1,42-1,52 (m, 1 H); 1,29 (s, 3
H). LCMS phén tich tinh cho C2iHisFsN2Os: 436,12; tim thdy trong thyc té:
437,01 (M+1)".

Vidu 12

Diéu ché hop chat 15-18
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B4t dAu tir hop chét Int 15a, sau d6 v& co ban phuong phap giéng nhu
dugc md ta & buéc B va buéc C cua vi du 11, chi thay thé (2,4,6-
triflophenyl)metanamin bing amin tuong tmg & budc B, cac hop chét 15 - 18

duoc diéu che.

Hop chét 15: 'TH NMR (500 MHz, CDCls): § 10,50 (brs, 1 H); 8,50 (s, 1
H); 7,27-7,35 (m, 2 H); 7,06 (t,J = 7,9 Hz, 1 H); 4,70-4,78 (m, 2 H); 4,52 (dd, ] =
13,7, 1,4 Hz, 1 H); 4,27 (dd, J = 13,8, 2,4 Hz, 1 H); 3,99 (dd, ] = 11,5, 2,4 Hz, 1
H); 3,82 (m, 1 H); 3,51-3,56 (m, 1 H); 2,65-2,78 (m, 1 H); 1,53-1,61 (m, 2 H);
1,42-1,52 (m, 1 H); 1,30 (s, 3 H). LCMS phén tich tinh cho C21H20CIFN20s:
434,10; tim thy trong thuc té: 434,97 (M+1)".

Hop chét 16: 'H NMR (500 MHz, CDCls): § 10,53 (brs, 1 H); 8,51 (s, 1
H); 7,40 (d, J = 7,0 Hz, 1 H); 7,19-7,27 (m, 1 H); 7,11 (t, T = 8,6 Hz, 1 H); 4,57-
4,66 (m, 2 H); 4,48-4,55 (m, 1 H); 4,28 (dd, J = 13,6, 1,6 Hz, 1 H); 4,00 (dd, J =
11,5, 2,0 Hz, 1 H); 3,83 (m, 1 H); 3,50-3,58 (m, 1 H); 2,66-2,79 (m, 1 H); 1,53-
1,61 (m, 2 H); 1,22-1,52 (m, 1 H); 1,30 (s, 3 H). LCMS phan tich tinh cho
C21H20CIFN2Os: 434,10; tim thy trong thuc té: 434,97 (M+1)".

Hop chit 17: 'H NMR (400 MHz, CDCls): 10.46 (rong, 1 H); 8,45 (s, 1
H); 7,10-7,14 (m, 1 H); 6,91-6,96 (m, 1 H); 4,65-4,70 (m, 2 H); 4,51 (dd, J=10,8
Hz, 1 H); 4,24 (dd, J= 1,6, 11,2 Hz, 1 H); 3,99 (dd, J= 8,8 Hz, 1 H); 3,83 (m, 1
H); 3,52-3,56 (m, 1 H); 2,68-2,73 (m, 1 H); 1,55-1,60 (m, 2 H); 1,43-1,50 (m, 1
H); 1,30 (s, 3 H). LCMS phaén tich tinh cho C21H19F3N20s: 436,12; tim théy trong
thyc té: 437,17 (M+1)*.

Hop chit 18: 'H NMR (400 MHz, CDCl3): 10,47 (rdng, 1 H); 8,48 (s, 1
H); 7,33-7,36 (m, 2 H); 7,01-7,05 (m, 2 H); 4,60-4,68 (m, 2 H); 4,51 (dd, /= 10,8
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Hz, 1 H); 4,26 (dd, J= 1,6, 11,2 Hz, 1 H); 3,98 (dd, J = 1,2, 8,8 Hz, 1 H); 3,83
(m, 1 H); 3,51-3,57 (m, 1 H); 2,68-2,73 (m, 1 H); 1,56-1,61 (m, 2 H); 1,44-1,50
(m, 1 H); 1,30 (s, 3 H). LCMS phaén tich tinh cho C21H21FN20s: 400,14; tim thy
trong thuc té: 401,18 (M+1)".

Vi dy 13

Diéu ché cac hop chét 19-30

Bét dAu tr chit ddng phan dbi anh B cta hop chit Int 8k, biang cach st

dung phuong phap vé co ban gidng nhu dugc mo ta & budc A dén bude C ctia vi

du 11 va chi dugc thé béng cac amin thich hop & bude B, cac hop chét sau duoc

diéu ché:

Hop chit # Chu tao Rt (phit) (MMFSH)
(0]
N7 NN
19 O 0T 2,93 (LCS) 401,1
OH O
F (0]
20 YO 3,12 (LCS 437,1
F o Z j H ( ) s
OH O
F (o]
N7 NN
21 @”Ho ) 1,78 (LC3) 401,1
OH O
F (e}
N N0
22 @Qo 30D 1,79 (LC3) 419,1
OH O
F (o]
N™ NN
23 F /@: YOO 0,97 (LC2) 437,1
OH O
(0]
N7 NN
24 O OO 1,02 (LC2) 415,1
OH O
[o}
Br- N AN (o)
25 BORSESH 1,05 (LC2) 480,9
- OH O




F (0]
Cl W
26 @”HO eop 1,04 (LC2) 435,1
OH O
F (o]
27 Fj@”ﬂo @ jjfj 1,05 (LC2) 4332
OH O
: [¢]
F N” N0
28 JIN D ey 437,1
F OH O

29 <Zﬁﬂmjjfﬁ 0,90 (LC2) 427,0

cl N” NN
30 Fﬂ“mﬁ 1,04 (LC2) 435,1

[e]
s _
31 X\Qfﬂmj 0,81 (LC2) 419,1

cl 0
l AS N Z "N -
32 MeoINJAH oo j 0,94 (LC2) 448,2

Vidu 14

Piéu ché hop chit 9

Chuyén héa hop chét ngung tu trans Int-8j (dugc diéu ché tir bude I cia vi
du 10) thanh hop chit 9 st dung phuong phap da md ta & budc J va bude K cua
vi du 10. 'H NMR (400 MHz, CDCls): & 10,36 (brs, 1 H); 8,49 (s, 1 H); 7,35-7,41
(m, 1 H); 6,82-6,88 (m, 2 H); 4,68 (d, J = 5,9 Hz, 2 H); 4,12-4,24 (m, 3 H); 3,92
(dd, J = 11,3, 5,4 Hz, 1 H); 3,52-3,59 (m, 1 H); 2,25-2,31 (m, 1 H); 1,96-2,03 (m,
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1 H); 1,68-1,79 (m, 2 H); 1,37 (s, 3 H). LCMS phan tich tinh cho C21H20F2N20s:
418,13; tim thiy trong thuc té: 419,18 (M+1)".

Vidu 15

Didu ché hop chit 33 va hop chét 34

33 34
Chét déng phan doi énh A Chét déng phén d6i Anh B

Stt dung cac phuong phép di mo ta & trén @8 didu ché cac hop chét 7 va 8,
va bét diu tir hop chit Int-8j, hop chit 33 va 34 dugc didu ché bang cach phan
tach bat dbi (cot IC, 20x250mm, 50% MeOH (0,2%NH4OH)/CO, 50 ml/phut,
100bar) chét trung gian trudc bude cudi cing trong quy trinh tbng hgp hop chét 9.
Hop chét rira gidi trudc dugc loai nhém bao vé sir dung céc diéu kién da mo ta &
budc K cta vi du 10 dé tao ra hop chét 33, hop chét rira giai sau dugc loai nhém

bao vé dé tao ra hop chét 34.

Hop chét 33: '"H NMR (400 MHz, CDCls): & 10,36 (brs, 1 H); 8,49 (s, 1
H); 7,35-7,41 (m, 1 H); 6,82-6,88 (m, 2 H); 4,68 (d, J = 5,9 Hz, 2 H); 4,12-4,24
(m, 3 H); 3,92 (dd, J = 11,3, 5,4 Hz, 1 H); 3,52-3,59 (m, 1 H); 2,25-2,31 (m, 1 H);
1,96-2,03 (m, 1 H); 1,68-1,79 (m, 2 H); 1,37 (s, 3 H). LCMS phan tich tinh cho
C21Ha0F2N20s: 418,13; tim thy trong thuc té: 419,18 (M+1)".

Hop chét 34: '"H NMR (400 MHz, CDCls): § 10,36 (brs, 1 H); 8,49 (s, 1
H); 7,35-7,41 (m, 1 H); 6,82-6,88 (m, 2 H); 4,68 (d, ] = 5,9 Hz, 2 H); 4,12-4,24
(m, 3 H); 3,92 (dd, J = 11,3, 5,4 Hz, 1 H); 3,52-3,59 (m, 1 H); 2,25-2,31 (m, 1 H);
1,96-2,03 (m, 1 H); 1,68-1,79 (m, 2 H); 1,37 (s, 3 H). LCMS phan tich tinh cho
C21Ha0F2N20s: 418,13; tim théy trong thuc té: 419,18 (M+1)".

Vidu 16

Diéu ché hop chit 35 va hop chit 36

61
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35 38
Chat dong phén d6i dnh A Chiét &6ng phin d6i énh B

Bét dAu tir hop chit Int 8j, hop chit 35 va 36 dugc didu ché bang phuong
phép vé& co ban giéng nhu d mo t& & bude J va K cia vi du 10, chi thay thé 2,4-
diflobenzylamin bang 2-flo-3-clobenzylamin. Hop chét rira giai truéc trong quy
trinh tach bat dbi (cot IC, 20x250mm, 40% MeOH (0,2%NH4OH)/CO,, 55
ml/phut, 100bar) ciia budc J dugc loai nhém bao vé dé tao ra hop chét 35, hop
chét rira giai sau dugc loai nhém bao vé d& tao ra hop chét 36.

Hop chét 35: '"H NMR (500 MHz, CDCl3): § 10,36 (brs, 1 H), 8,49 (s, 1
H), 7,34-7,27 (m, 2H), 7,05 (t, I = 7,8 Hz, 1 H), 4,73 (m, 2 H), 4,20-4,28 (m, 1
H), 4,09-4,19 (m, 2 H), 3,88-3,96 (m, 1 H), 3,48-3,59 (m, 1 H), 2,21-2,32 (m, 1
H), 1,96-2,06 (m, 1 H), 1,68-1,78 (m, 2 H), 1,36 (s, 3 H). LCMS phén tich tinh
cho Ca1HaoCIFN,Os: 434,10; tim thiy trong thuc té: 435,04 (M+1)".

Hop chét 36: '"H NMR (500 MHz, CDCl3): & 10,36 (brs, 1 H), 8,49 (s, 1
H), 7,35-7,27 (m, 2H), 7,05 (t, = 7,8 Hz, 1 H), 4,73 (m, 2 H), 4,20-4,28 (m, 1H),
4,09-4,19 (m, 2 H), 3,88-3,98 (m, 1 H), 3,51-3,57 (m, 1 H), 2,21-2,32 (m, 1 H),
1,96-2,06 (m, 1 H), 1,68-1,78 (m, 2 H), 1,36 (s, 3 H). LCMS phan tich tinh cho
C21H20CIFN2Os: 434,10; tim thy trong thuc té: 435,06 (M+1)*,

Vidu 17

Piéu ché hop chit Int-9b

OTBS TBS oTBS

Ini-9a int9b

Bu6c A— Tong hop hop chat Int-9a
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Thém diisopropyletylamin (1545 mg, 11,96 mmol) vao dung dich chua 5-
((tert-butyldimetylsilyl)oxy)pent-2-en-1-ol (2070 mg, 9,57 mmol) trong 25 mL
diclometan. Dung dich phan tmg dugc 1am mét dén 0°C, va sau d6 metansulfonyl
clorua (1205 mg, 10,52 mmol) dugc thém vao. Khudy phan tmg & nhiét do trong
phong qua dém. Pha loing hdn hop phan ng bang 60 mL diclometan, va rira
bing 50 mL HCI 0,5N (trong nudc), va sau d6 bang 60 mL dung dich NaHCOs
bdo hoa (trong nudc). Co dic pha hitu co. Tinh ché phan con lai thu duge bing
cach st dung cot silica gel (40 g) rira giai bing 10% EtOAc / hexan dé tao ra hop
chét Int-9a & dang dau khong mau. '"H NMR (400 MHz, CDCls): § 5,62-5,84 (m,
2 H), 4,06 (d, ] =7,0 Hz, 2 H), 3,68 (t, ] = 6,5 Hz, 2 H), 2,31 (q biéu kién, ] = 6,6
Hz, 2 H), 0,92 (s, 9 H), 0,08 (s, 6 H). |

BuGc B— Tng hop hop chit Int-9b

Thém tributyl thiéc hydrua (1,953 ml, 7,31 mmol) vao dung dich chira lithi
diisopropylamit (3,85 ml, 7,69 mmol) trong 10 mL THF da dugc lam lanh & nhiét
d6 0°C. Khudy phan ttng & nhiét d6 0°C trong 15 phat. Sau d6 1am mat dung dich
lithi tributyl thiéc thu duge & nhiét d6 -78°C, va sau d6 thém dung dich chira hop
chit Int-9a (903 mg, 3,85 mmol) trong 10 mL THF. Khudy phan Gmg & nhiét do -
78°C trong 30 phit. Pha lodng hdn hop phan tmg bing 80 mL 20% EtOAc /
hexan, va rira bing 100 mL nuéc. C6 diic pha hiru co trong chan khéng. Tinh ché
phén con lai thu duge bang cach st dung cdt silica gel (80 g) rira giai bang hexan
dé tao ra hop chit Int-9b & dang dau khong mau. '"H NMR (400 MHz, CDCls): §
5,62 (dt, J = 15,3, 8,4 Hz, 1 H), 5,62 (dt, J = 15,1, 7,0 Hz, 1 H), 3,87 (t, ] = 7,3
Hz, 2 H), 2,22 (q biéu kién, J = 7,3 Hz, 2 H), 1,72 (d, ] = 8,5 Hz, 2 H), 1,42-1,58
(m, 6 H), 1,28-1,36 (m, 6 H), 0,79-1,06 (m, 24 H), 0,08 (s, 6 H).

Vidu 18

Diéu ché hop chét Int-10f
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BuGc A— Tong hop hop chdt Int-10a

Thém thiéc (I) Cl, (441 mg, 2,328 mmol) vao dung dich chira hop chit
Int-1 (500 mg, 1,552 mmol) va hop chit Int-9b (912 mg, 1,862 mmol) trong 15
mL ACN dugc khudy & nhiét d6 0°C. Khudy phan tmg trong 30 phut. Pha loang
phan tng bing 100 mL 30% EtOAc / hexan, va rira bang 100 mL 15% trong
luong NH4F trong nudc. Tach va loc pha hitu co. Co déc dich cdi trong chén
khong va tinh ché phan con lai thu dugc bang cach st dung cot silica gel (80 g)
ban du rira giai bing diclometan dé loai bé chit phan tmg thiéc, va sau d6 bing
5% EtOAc / diclometan d& tao ra hop chit Int-10a & dang hdn hop chét ddng
phan 1ap thé. LCMS phéan tich tinh cho CpsH3¢BrNO4Si: 523,16; tim thiy trong
thuc té: 524,07 (M+1)*.

BuGc B— Tong hop hop chit Int-10b

Thém 14n lugt axetic anhydrit (2000 mg, 19,59 mmol), trietylamin (800
mg, 7,91 mmol), vdA DMAP (143 mg, 1,167 mmol) vao dung dich chira hop chit
Int-10a (610 mg, 1,167 mmol) trong 8 mL diclometan. Khudy phan tmg & nhiét
do trong phong trong 1 gid. Pha lodng tiép hén hop phan tmg biang 20 mL
diclometan, va sau d6 thém 3 mL MeOH. Khudy hdn hop phan ung & nhiét do
trong phong trong 2 gid dé 1am hét phan axetic anhydrit du. Loai bd dung mbi
trong chan khong va tinh ché phin con lai thu dugc bang cach sir dung cot silica
gel (120 g) rira giai bing 15% EtOAc / hexan dé tao ra hop chit Int-10b & dang
mang khong mau. LCMS phén tich tinh cho Cy7H3sBrNOsSi: 565,17; tim thy
trong thuc té: 566,11 (M+1)",
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Budc C— Tong hop hop chat Int-10c

Thém 4-metylmorpholin 4-oxit (66,9 mg, 0,571 mmol) tiép do6 thém 4-
metylmorpholin N-oxit (66,9 mg, 0,571 mmol) vao dung dich chira hop chét Int-
10b (293 mg, 0,519 mmol) trong 4,5 mL THF / +-BuOH / nuédc (5:5:1). Khudy
phan ng & nhiét dd trong phong trong 16 gid. Thém 5 g NaxS,0s rin vao phan
tng. Khudy hdn hop nay & nhiét d6 trong phong trong 1 gid. Pha lodng hdn hop
phan tmg bang 70 mL 50% EtOAc/hexan. Loc chit rin mau nau. Rira phin loc
bing nudc va sau d6 ¢d dic. Tinh ché phan con lai thu dugc bang cach st dung
cot silica gel (40 g) rira giai bang 5% MeOH / diclometan d& tao ra hop chét Int-
10c & dang dau khong mau. LCMS phan tich tinh cho Ca7HsoBrNO;Si: 599,17;
tim thdy trong thuc té: 600,12 (M+1)*.

Budc D— Tong hop hop chat Int-10d

Thém 4-metylbenzen-1-sulfonyl clorua (130 mg, 0,682 mmol) vao dung
dich chtra hop chit Int-10¢ (272 mg, 0,454 mmol) trong 3 mL pyridin. Khudy
phéan g & nhiét d9 trong phong trong 36 gid. Thém 1 mL MeOH vao phén ng.
Khuéy hdn hop phan tng & nhiét d trong phong trong 1 gio. Pha loang hén hop
phan tmg biang 30 mL diclometan, va rira bang 20 mL dung dich HCI 0,5N (trong
nudce). Co dac pha hitu co. Tinh ché phén con lai thu dugc béng cach st dung cot
silica gel (80 g) rira giai bang EtOAc dé tao ra hop chit Int-10d & dang mang
khong mau. LCMS phén tich tinh cho Cz0H32BrNOsSi: 491,12; tim thdy trong
thue té: 492,02 (M+1)*.

Budc E— Tong hop hop chat Int-10e

Thém HCI 1,25N trong MeOH (0,5 ml, 0,625 mmol) vao dung dich chira
hop chit Int-10d (80 mg, 0,163 mmol) trong 2 mL MeOH. Khudy phén tmg &
nhiét do trong phong trong 2 giod. Loai bo dung moi trong chan khoéng. Tinh ché
phén con lai thu dugc bing cach st dung cot silica gel (40 g) rira giai bang 20%
MeOH / diclometan dé tao ra hop chéit Int-10e & dang mang khong mau. LCMS
phén tich tinh cho C14H1sBrNOs: 377,03; tim thdy trong thuc té: 378,00 (M+1)".

Budc F— Téng hop hop chdt Int-10f

Thém metansulfonic anhydrit (14,82 mg, 0,085 mmol) vao dung dich chira
hop chét Int-10e (18,64 mg, 0,090 mmol) trong 1 mL ACN. Khudy phan ting &
nhiét do trong phong trong 30 phut. Sau d6 thém dung dich nay vao lo nho chira

-66-



31635

7-bromo-3-hydroxy-2-(2-hydroxyetyl)-9-metoxy-8-oxo-2,3,4,8-tetrahydro-1H-
quinolizin-1-yl axetat (20 mg, 0,053 mmol) bing 6ng bom. Khudy phén tmg &
50°C qua dém. Loai b6 dung moi trong chan khong. Tinh ché phan con lai thu
duge bing cach st dung cot Gilson d4o pha rira giai bang 0,05% TFA trong ACN
/ 0,05% TFA trong nuéc (0 dén 90%) dé tao ra hop chit Int-10f & dang mang
khoéng mau. LCMS phén tich tinh cho Ci14H16BrNOs: 359,02; tim thdy trong thuc
té: 359,96 (M+1)".

Vidu 19

Piéu ché hop chét 10

10

Hop chét 10 dugc didu ché bang trinh tw phan Gng v& co ban gidng nhu tir
buéc H dén budc K trong vi du 10, va thay thé hop chét Int-8g bang hop chét
Int-10f. 'H NMR (400 MHz, CDCls): & 10,27 (b, 1 H), 8,46 (s, 1 H), 7,35-7,40
(m, 1 H), 6,81-6,86 (m, 2 H), 4,67 (m, 2 H), 4,59 (m, 1 H), 4,24 (dd, J =2,4, 11,2
Hz, 1 H), 3,98 (dd, J = 1,6, 9,2 Hz, 1 H), 3,76 (m, 1 H), 3,54 (m, 1 H), 3,42 (m, 1
H), 2,77 (m, 1 H), 2,48 (m, 1 H). LCMS phén tich tinh cho CioHisF2N205:
390,10; tim thdy trong thuc t&: 391,12 (M+1)*,

Vidu 20

Pidu ché hop chét Int-11

HO |
OTBS

Int-11

Hop chét Int-11 dugc diéu ché & dang hdn hop thd clia chét ddng phan (E)
va (Z) theo ty 1€ 1:1 st dung phuong phédp duge md ta trong Baldwin et al, Chem.
Commun. 22:2786 (2003).
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Vidu 21

Pidu ché hop chit Int-12

BuSSn/iiIL\v/
OTBS

Int-12

Hop chét Int-12 duogc diéu ché & dang hdn hop cua chét ddng phan (E) va
(Z) theo ty 18 1:1 bing phuong phép tuwong tw dd md ta trong vi du 17, va thay thé
5-((tert-butyldimetylsilyl)oxy)pent-2-en-1-ol bang hop chat Int-11 & buée A. 'H
NMR (400 MHz, CDCl3): § 5,60 & 5,40 (dt,J=9,0, 1,1 Hz, 1 H), 4,16 & 4,03 (s,
2 H), 1,70-1,84 (m, 2 H), 1,61 & 1,59 (s, 3 H), 1,42-1,58 (m, 6 H), 1,28-1,36 (m,
6 H), 0,79-1,02 (m, 24 H), 0,11 & 0,08 (s, 6 H).

Vidy 22

Diéu ché hop chit Int-13

Br A N OH
o = OTBS
OMe OAc
Int-13

Hop chit Int-13 dugc didu ché bing cach sir dung phuong phép duge mod
ta trong cac budc A dén D cta vi du 18, va thay thé hop chét Int-9b bang hop
chit Int-12 & budc A. LCMS phan tich tinh cho C20H32BrNOeSi: 491,12; tim thay
trong thuc té: 492,04 (M+1)".,

Vidu 23

Didu ché cac hop chit 11 va 12
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Budc A— Téng hop hop chit Int-14a

Thém axit sulfuric (120 mg, 1,224 mmol) vao dung dich chta
praraformaldehyt (93 mg, 3,09 mmol) trong 4 mL AcOH. Khudy phan tng &
nhiét d§ trong phong trong 20 phut trude khi thém hop chét Int-13 (160 mg,
0,309 mmol) vao. Khudy phan tmg & nhiét d6 trong phong trong 1 gid va sau d6 &
nhiét do 70°C trong 1 gid. Lam ngudi hdn hop dén nhiét d6 trong phong. Thém
timg phan 1 g NaHCO; ran vao hdn hop phan mg. Pha losing hdn hgp phan tng
bang 20 mL EtOAc va sau d6 loc. Co dic phan loc trong chan khong va tinh ché
st dung ¢t pha dao (120 g) rira giai bang 0,05% TFA trong nuéc va 0,05% TFA
trong ACN (tir 0% dén 90% khdp chidu dai cot 10) dé tao ra hop chét Int-14a.
LCMS phén tich tinh cho C1sHisBrNOs: 389,03; tim thdy trong thuc té: 390,02
(M+1)*,

Budc B— Téng hop hop chit Int-14b

Thém kali cacbonat (165 mg, 1,195 mmol) vao dung dich chira hop chét
Int-14a, mubi TFA (150 mg, 0,299 mmol) trong 5 mL MeOH. Khu4y phan tmg &
nhiét do trong phong trong 2 gid. Loai bd dung moi trong chan khoéng. Tinh ché
phin con lai thu dugc bing cach str dung cdt silica gel (40 g) rira giai bang 8%
MeOH / diclometan dé tao ra hop chat Int-14b & dang mang khong mau. LCMS
phan tich tinh cho C13Hi¢BrNOs: 347,02; tim thay trong thuc té: 348,11 (M+1)".

Bu6c C— Téng hop hop chit Int-14c va hop chat Int-14d
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~ Thém Dess-Martin periodinan (162 mg, 0,381 mmol) vao dung dich chura
hop chit Int-14b (88 mg, 0,254 mmol) trong 5 mL diclometan. Khuiy phan tng
& nhiét d6 trong phong trong 45 phit. Pha lodng hén hgp phan ung bang 60 mL
EtOAc. Loc chit rin. C6 dic ph'?ln l6ng. Tinh ché phﬁn con lai thu dugc béng cot
silica gel (40 g) rira giai bing EtOAc dé tao ra hop chit ngung tu cis Int-14¢ va
hop chét ngung tu trans Int-14d riéng 1& & dang chét rin mau tring. LCMS phan
tich tinh cho C13H14BrNOs: 345,00; tim thdy trong thuc té: 346,02 (M+1)*.

Budc D— Téng hop hop chat Int-14e

Thém 14n luot (2,4-diflophenyl)metanamin (34,9 mg, 0,244 mmol),
diisopropyletylamin (39,4 mg, 0,305 mmol) va Pd(PPhs)4 (35,3 mg, 0,031 mmol)
vao dung dich chira hop chét Int-14d (42 mg, 0,122 mmol) trong 2 mL DMSO.
Binh phan g dugc nap khi CO bang cach tao bot CO trong dung dich qua kim
trong 20 phut. Khudy phan tng trong binh cdu CO & 90°C trong 6 gid. Lam
ngudi hdn hop dén nhiét do trong phong. Tinh ché hén hop phan tng bang cach
sir dung Gilson pha dao rura giai bang 0,05% TFA trong nuéc / 0,05% TFA trong
ACN (tir 10-90%) d& tao ra hop chét tho Int-14e. Chit nay dugc tinh ché tiép
bing cach st dung SFC diéu ché bit ddi (cot Chiral AD 30X250 mm, 40% 2:1
MeOH:ACN / COz, 70 mL / phut, 100 bar, 4 mg/mL trong MeOH / diclometan,
35°C, 254 nM) dé tao ra chit ddng phan d6i anh A clia hop chat Int-14e (thanh
phén rira giai trude) va chit ddng phan d8i anh B cia hop chit Int-14e (thanh
phén rira giai sau). LCMS phan tich tinh cho Ca1H20F2N2Os: 434,13; tim thiy
trong thuc té: 435,04 (M+1)".

BudGc E— Tong hop hop chat 11 va 12

Thém lithi clorua (7,81 mg, 0,184 mmol) vao dung dich chua chit dong
phan dbi anh A cta hop chéit Int-14e (4,0 mg, 9,21 pmol) trong 4 mL DMF.
Khudy hdn hop ndy & 100°C trong 1 gid. Lam ngudi hén hop dén nhiét do trong
phong. Tach hdn hop bang Gilson pha dio (10% ACN(0,05% TFA) / H2O- 90%
ACN (0,05% TFA) / H20, 12 phiit) dé tao ra hop chédt 11 & dang chét rdn mau
tring. '"H NMR (400 MHz, CDCl;3): § 10,25 (b, 1 H), 8,51 (s, 1 H), 7,35-7,40 (m,
1 H), 6,81-6,87 (m, 2 H), 5,19 (d, ] = 5,2 Hz, 1 H), 4,80 (d, ] = 5,2 Hz, 1 H), 4,67
(d, J = 4,8 Hz, 2 H), 4,28-4,34 (4 H), 3,87 (d, ] = 9,2 Hz, 1 H), 1,6 (brs, 1 H), 1,57
(s, 3 H). LCMS phan tich tinh cho CaoHisF2N2Og: 420,11; tim thdy trong thuc té:
421,04 (M+1)".
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Thém lithi clorua (7,81 mg, 0,184 mmol) vao dung dich chét ddng phan
d6i anh B cta hop chét Int-14e (4,0 mg, 9,21‘ pmol) trong 4 mL DMF. Khudy
hdn hop nay & 100°C trong 1 gi. Lam ngudi hdn hop dén nhiét do trong phong.
Téch hdn hop phan @ng bing Gilson pha dao (10% ACN (0,05% TFA) / H,O-
90% ACN (0,05% TFA) / H,0O, 12 phiit) dé tao ra hop chét 12 & dang chét rin
mau tring. '"H NMR (400 MHz, CDCl3) & 10,29 (b, 1 H); 8,53 (s, 1 H), 7,35-7,40
(m, 1 H), 6,81-6,87 (m, 2 H), 5,19 (d, J =5,2 Hz, 1 H), 4,80 (d, ] = 5,2 Hz, 1 H),
4,67 (d, 1 =4,8 Hz, 2 H), 4,27-4,34 (4 H), 3,87 (d,J = 9,2 Hz, 1 H), 1,6 (brs, 1 H);
1,61 (s, 3 H). LCMS phan tich tinh cho C20H1sF2N20s: 420,11; tim thdy trong
thuc té: 421,04 (M+1)".

Vidu24

Piéu ché hop chat 13

F 0]
0
= »
[eapeey
F O Z "’//O
OH O

13

Hop chét ngung tu cis Int-14¢ dugc diéu ché & budce C cua vi du 23 duoc
chuyén hoa thanh hop chit 13 st dung phuong phép da mo ta & bude D va budce
E cta vi du 23. 'H NMR (400 MHz, CDCIs) 8 10,38 (b, 1 H); 8,47 (s, 1 H); 7,35-
7,42 (m, 1 H); 6,81-6,88 (m, 2 H), 5,07 (d, ] = 6,3 Hz, 1 H), 4,82 (d, J = 6,3 Hz, 1
H), 4,78 (d, J = 11,5 Hz, 1 H), 4,62-4,73 (m, 2 H), 4,51 (d, ] = 13,8 Hz, 1 H), 4,31
(d, J = 13,9 Hz, 1 H), 4,16 (s, 1 H), 3,45 (d, J = 11,4 Hz, 1 H), 1,21 (s, 3 H).
LCMS phén tich tinh cho CoHisF2aN20s: 420,11; tim thdy trong thuc té: 421,06
(M+1)*.

Vidu 25

Diéu ché hop chét 37 va 38
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Budc A— Tong hop hop chit Int-16a

Thém tert-butylclodiphenylsilan (37,3 g, 136 mmol) sau d6 1a 1H-imidazol
(14,6 g, 214 mmol) va N,N-dimetylpyridin-4-amin (17,4 g, 143 mmol) vao dung
dich chira but-3-yn-1-ol (10 g, 143 mmol) trong 110 mL diclometan. Khuiy phan
trng & nhiét d6 20°C trong 2 gid. Quan sit qué trinh phan Ung bing TLC. Pha
loang hén hop phéan ting bing 150 mL nuéc, chiét bing 50% EtOAc/hexan (2 x
150 mL). C6 ddc pha hitu co trong chan khong va tinh ché phan con lai thu dugc
bang céach st dung sic ky cdt silica gel (PET: EtOAc = 200: 1) dé tao ra hop chit
Int-16a & dang diu khéng mau. '"H NMR (400 MHz, CDCl3): § 7,68 (d, J = 6,4
Hz, 4 H), 7,34-7,48 (m, 6 H), 3,79 (t, J= 7,0 Hz, 2 H), 2,45 (dt, J= 17,0, 2,4 Hz, 2
H), 1,95 (brs, 1H), 1,06 (s, 9 H).

Budc B— Tong hop hop chdt Int-16b

Thém butyllithi (18,24 ml, 45,6 mmol) vao dung dich khua“'ly chtra hop
chit Int-16a (13,4 g, 43,4 mmol) trong 200 mL THF & nhiét d6 -78°C. Khudy
hdn hop & nhiét d0 nay trong 20 phat. Thém dung dich chira metyl
carbonocloridat (5,336 g, 56,5 mmol) trong 20 mL THF qua 6ng thong do, va
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khudy phan tmg trong 2 gid trong khi 1am 4m dén nhiét do 0°C. Ding phén Gng
bang cach bd sung dung dich NH4Cl bio hoa (100 mL) va chiét bing EtOAc (2 x
200 mL). Lam kho 16p hitu co bing Na,SO4 khan. Loc dung mdi va cd dic phan
loc dé tao ra hop chét Int-16b & dang dau trong. 'H NMR (400 MHz, CDCls): §
7,67 (d, J = 6,4 Hz, 4 H), 7,33-7,50 (m, 6 H), 3,81 (t, /= 6,8 Hz, 2 H), 3,76 (s, 3
H), 2,58 (t, J=6,8 Hz, 2 H), 1,05 (s, 9 H).

Budc C— Téng hop hop chdt Int-16¢

Thém metyllithi (29,7 ml, 47,5 mmol) vio dung dich khudy chtra dong(I)
iodua (13,8 g, 72,6 mmol) trong THF (10 mL) & nhiét d 0°C va khudy trong 15
phat & nhiét d§ 0°C. Dung dich thu dugc dugc lam mat dén nhiét 4o -78°C va
dung dich chira hop chit Int-16b (17,4 mg, 47,5 mmol) trong THF (5 mL) duoc
thém vao qua dng thong do va khudy trong 2 gi® & nhiét do nay. Sau do, dung
hdn hop phan tmg bang cich thém NH4Cl béo hoa (10 mL) tiép d6 bing nudc
(200 mL). Chiét hdn hop bing EtOAc (3 x 20 mL), lam khé 16p hitu co két hop
bang Na»SO4 khan, sau d6 loc. Co dic phan loc @ tao ra hop chét Int-16¢ & dang

dau trong.

IH NMR (400 MHz, CDCls): 7,66 (d, J = 6,4 Hz, 4 H), 7,35-7,42 (m, 6 H), 5,72
(s, 1 H), 3,83 (t, J = 6,4 Hz, 2 H), 3,62-3,70 (m, 3 H), 2,91 (t, J = 6,4 Hz, 2 ),
1,92 (s, 3 H), 1,03 (s, 9 H).

Buéc D- Téng hop hop chat Int-16d

Thém diisopropyl nhém hydrua (109 ml, 109 mmol) vao dung dich chira
hop chét Int-16¢ (19 g, 49,7 mmol) trong diclometan (200 mL) da dwoc lam lanh
& nhiét do -78°C. Khudy phan tng & nhiét do -78°C trong 1 gitr va 1am 4m dén
nhiét do 0°C. O thoi diém nay, dimg phéan tng bang cach thém 500 mL dung dich
mudi Rochelle bdo hoa. Khudy hdn hop ndy & nhiét do 0°C trong 1 gid va tach
pha hitu co. Rura 16p hitu co bing 50 mL nuéc mudi va 1am khé bing Na;SO4, sau
d6 loc va cd dac phén loc. Tinh ché ph?m con lai thu dugc b%lng cach sr dung séc
ky cot silica gel (PET: EtOAc = 10: 1) dé tao ra hop chit Int-16d & dang dau

khong mau.

I'H NMR (400 MHz, CDCls): 8 7,67 (d, J = 6,4 Hz, 4 H), 7,36-7,44 (m, 6 H), 5,64
(t, J= 6,8 Hz, 1 H), 4,04 (d, /= 6,8 Hz, 2 H), 3,67 (t, J= 6,4 Hz, 2 H), 2,36 (t, /=
6,4 Hz, 2 H), 1,69 (s, 3 H), 1,04 (s, 9 H).
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Budc E— Tong hop hop chat Int-16e

Thém N-etyl-N-isopropylpropan-2-amin (6,4 g, 49,4 mmol) sau d6 thém
metansulfonyl clorua (3619 mg, 31,6 mmol) vao dung dich chira hop chét Int-
16d (7 g, 19,74 mmol) va lithi clorua (1,7 g, 39,5 mmol) trong diclometan (70
mL). Khudy hdn hop phéan tng & 20°C trong 2 gio. Sau d6 pha lodng hdn hop
phan mg bang 200 mL diclometan va rira bang 200 mL dung dich HCI 0,2N
(trong nuéc) va 100 mL nude mudi. Pha hitu co duge c¢d dic dé tao ra hop chét
Int-16e & dang dau khong mau. 'H NMR (400 MHz, CDCls): § 7,66 (d, J = 6,4
Hz, 4 H), 7,36-7,46 (m, 6 H), 5,50 (t, J= 7,6 Hz, 1 H), 3,96-4,14 (m, 2 H), 3,64-
3,80 (m, 2 H), 2,35 (t, J= 6,8 Hz, 2 H), 1,63-1,77 (m, 3 H), 1,04 (s, 9 H).

Budc F— Téng hop hop chdt Int-16f

Thém tributylstanan (10 g, 34,9 mmol) vao dung dich chura lithi dietylamit
(19,17 mL, 38,3 mmol) trong THF (70 mL) d& dugc lam lanh & nhiét d6 0°C.
Khudy phan tng & nhiét d6 0°C trong 30 phut. Sau d6 lam maét phan Ung dén
nhiét o -78°C, va dung dich chtra hop chét Int-16e (6,5 g, 17,43 mmol) trong 30
mL THF dugc thém vao qua éng bom. Khudy phan tmg & nhiét ¢ -78°C trong 30
phut. Pha lodng hdn hop phan ung bang 100 mL 20% EtOAc/hexan va ria bang
100 mL nuée. Tach pha hitu co va chiét pha chira nuéc bang 100 mL 20%
EtOAc/hexan. Rira phan hitu co thu gom béng nude, nude mudi va co dic trong
&p suit giam. Tinh ché phén con lai thu dugc bing céch sit dung sic ky cot silica
gel (PET: EtOAc = 100: 1) dé tao ra hop chit Int-16f & dang diu khong mau. 'H
NMR (400 MHz, CDCls): & 7,63-7,75 (m, 4 H), 7,32-7,45 (m, 6 H), 5,30 (t, J =
8,8 Hz, 1 H), 3,66 (t, J = 7,6 Hz, 2 H), 2,18-2,33 (m, 2 H), 1,54-1,63 (m, 5 H),
1,39-1,50 (m, 6 H), 1,21-1,33 (m, 6 H), 1,03-1,08 (m, 9 H), 0,74-0,92 (m, 15 H).
MS (M+H)*: 628.

Bu6c G— Téng hop hop chdt Int-16g

Thém thiéc (II) clorua (5,8 g, 30,3 mmol) vao dung dich chira hop chét
Int-16f (7,6 g, 12,11 mmol) va hogp chat Int-1 (3,3 g 10,09 mmol) trong
axetonitril (100 mL) dugc khudy & nhiét d 0°C. Sau d6 lam 4m phan tng dén
nhiét dd 20°C va khudy trong 15 phit. Mau sic ctia phan tmg tir tir bién mét trong
5 phat. Quan sat qué trinh phan tng bang TLC. Khi thdy mau séc ca phan img
gin nhu khong con nghia 1a phan tng da hoan thanh. Pha lodng phan ung bang
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100 mL 30% EtOAc/hexan, va 100 mL dung dich nudc NH4F 15% (trong lugng).
Khudy hdn hop thu duge & nhiét d§ 20°C trong 20 phut. Loc chit rin. Phin hiru
co tir dich cai dugc c¢6 didc trong chan khong va tinh ché phén con lai thu dugc
bing cach st dung sic ky cot silica gel (PET: EtOAc = 10: 1) & tao ra hop chét
Int-16g & dang dau khéng mau. 'H NMR (400 MHz, CDCl3): & 8,35 (brs, 1 H),
7,66 (brs, 4 H), 7,48 (d, J = 5,4 Hz, 2 H), 7,36 (brs, 9 H), 5,61-5,81 (m, 1 H),
5,15~5,27 (m, 1 H), 4,90-5,14 (m, 2 H), 4,77 (d, J = 18,0 Hz, 2 H), 3,84 (brs, 3
H), 3,59-3,78 (m, 3 H), 1,87 (d, /= 5,4 Hz, 1 H), 1,68-1,80 (m, 1 H), 1,03 (brs, 9
H), 0,88-0,96 (m, 3 H). MS (M+H)*: 662.

Budc H— Téng hop hop chdt Int-16h

Thém clo (metoxy)metan (6,7 g, 83 mmol) vao dung dich chira hop chét
Int-16g (11 g, 16,65 mmol), N,N-dimetylpyridin-4-amin (407 mg, 3,33 mmol) va
N-etyl-N-isopropylpropan-2-amin (10 g, 83 mmol) trong diclometan (100 mL).
Khudy hén hop phan tng & nhiét do 30°C trong 16 gid, LCMS thé hién nguyén
liéu ban ddu dd dugc tiéu thu hoan toan. Loai bd dung mdi trong chan khong.
Tinh ché phin con lai thu dugc bing cach st dung sic ky cot silica gel (PET:
EtOAc = 10: 1) dé tao ra hop chét Int-16h & dang diu khong mau. 'H NMR (400
MHz, CDCl3): 6 8,43 (s, 1 H), 7,64 (d, /= 6,8 Hz, 4 H), 7,47 (d, J= 5,8 Hz, 2 H),
7,30-7,43 (m, 9 H), 5,75-5,85 (m, 1 H), 5,18-5,25 (m, 1 H), 5,11 (d, J= 11,6 Hz,
1 H), 498 (d, J= 11,0 Hz, 1 H), 4,84-4,90 (m, 1 H), 4,71-4,79 (m, 1 H), 4,54-
4,60 (m, 1 H), 4,37-4,44 (m, 1 H), 3,85 (s, 3 H), 3,62-3,72 (m, 2 H), 3,12-3,31 (m,
3 H), 1,94-2,03 (m, 1 H), 1,59-1,68 (m, 1 H), 1,02 (s, 9 H), 0,82-0,96 (m, 3 H).
MS (M+H)": 706.

Budc I— Téng hop hop chdt Int-16i

Thém 4-metylmorpholin 4-oxit (3,3 g, 28,4 mmol) sau d6 thém osimi
(VII) oxit (541 mg, 2,128 mmol) vao dung dich chira hgp chét Int-16h (10 g,
14,19 mmol) trong 100 mL THF / nuéc (3: 2). Khuéy phan tmg & 35°C trong 48
gid. Thém 10 g Na»$20s rén vao hdn hop. Khudy hdn hop nay & 35°C trong 1
gio. Pha lodng hdn hgp phan ting bing 100 mL 50% EtOAc/hexan. Loc chat rin
mau ndu va rira phin loc bing nudc, nudc mudi va 1am khd bing Na,SO4 khan.
Loc chét rén va cd dic ph?m loc. Tinh ché phén con lai thu dugc béng cach st
dung séc ky cot silica gel (PET: EtOAc = 1: 1) dé tao ra hop chét Int-16i & dang
chit rén mau tréng. 'H NMR (400 MHz, CDCl5): & 8,27-8,48 (m, 1 H), 7,62-7,74
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(m, 4 H), 7,27-7,46 (m, 11 H), 5,18-5,26 (m, 1 H), 5,10-5,16 (m, 1 H), 5,07 (d, J
=3,6 Hz, 1 H), 4,49 (t, J=7,0 Hz, 1 H), 4,34 (d, J= 6,8 Hz, 1 H), 3,77-3,89 (m, 5
H), 3,45-3,76 (m, 3 H), 3,08-3,26 (m, 3 H), 2,40-2,58 (m, 1 H), 1,67-2,07 (m, 1
H), 1,40-1,58 (m, 1 H), 1,01-1,10 (m, 9 H), 0,78 (s, 3 H). MS (M+H)*: 740.

Budc J- Tong hop hop chat Int-16j

- Thém dung dich chtra 4-metylbenzen-1-sulfonyl clorua (2,8 g, 14,62
mmol) trong pyridin (10 mL) vao dung dich chira hop chét Int-16i (6 g, 8,12
mmol) trong pyridin (50 mL). Khu4y hdn hop phan tng & nhiét d6 35°C trong 16
gior. LCMS thé hién nguyén liéu ban diu da dwoc tiéu thy hoan toan. C6 dic phan
g trong chan khéng va tinh ché phan con lai thu dugc bing cach sit dung sic ky
cot silica gel (PET: EtOAc = 1: 1 sau d6 1 diclometan: MeOH = 100: 1) dé tao ra
hop chét Int-16i & dang chét rin mau tring. 'H NMR (400 MHz, CDCL): § 7,52-
7,82 (m, 5 H), 7,34-7,51 (m, 6 H), 4,62-4,96 (m, 3 H), 4,33-4,57 (m, 2 H), 3,91-
4,00 (m, 3 H), 3,64-3,90 (m, 3 H), 3,24-3,41 (m, 3 H), 1,21-1,31 (m, 2 H), 0,60-
1,17 (m, 12 H). MS (M+H)*: 632.

Budc K— Tong hop hop chdt Int-16k

Thém alyl iodua (262 mg, 1,560 mmol), tiép d6 1a natri hydrua (31,2 mg,
0,780 mmol) vao dung dich chtra hop chit Int-16j (246 mg, 0,390 mmol) trong 5
mL DMF. Khudy phan tmg & nhiét d6 trong phong trong 40 phat. Lam mat phan
tng dén nhiét d6 0°C, va dimg phan tng bing cach thém 1 mL nuéc. Pha lodng
hén hop phan tng bing 70% EtOAc/hexan (80 mL) va rira bang 80 mL nuéc. Co
ddc pha hitu co. Tinh ché phén con lai thu dugc bing cach sir dung cdt silica gel
rira giai bang 3% MeOH / diclometan d& tao ra hop chit Int-16k & dang mang
khong mau. LCMS phan tich tinh cho C34H44BrNOgSi: 670,7; tim thiy trong thuc
té: 671,9 (M+1)*.

BuGc L Téng hop hop chdt Int-161

Thém TBAF 1M trong THF (387 mg, 1,479 mmol) vao dung dich chira
hop chét Int-16k (248 mg, 0,370 mmol) trong 4 mL THF. Khudy phan tng &
nhiét d6 trong phong trong 1 gid. Loai bé dung mdi trong chan khéng. Tinh ché
phén con lai thu duge bang cach str dung cdt silica gel (40 g) rira giai bing 8%
MeOH / diclometan dé tao ra hop chit Int-161 & dang mang khong mau. LCMS
phan tich tinh cho C1sH26BrNOs: 433,1; tim thy trong thuc té: 433,8 (M+1)*.
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Budc M— Téng hop hop chat Int-16m

Thém Dess-Martin periodinat (373 mg, 0,879 mmol) vao dung dich chira
hop chét Int-161 (152 mg, 0,352 mmol) trong 4 mL diclometan. Khudy phan tmg
& nhiét do trong phong trong 1 gid. Thém 2 giot nudc vao phan ing, va pha lodng
hén hop thu dugc bang 20 mL EtOAc. Loc chét rin. Co dic dich cai trong chan
khong. Tinh ché phin con lai thu duoc bang cach sir dung cbt silica gel rira giai
bing 6% MeOH / diclometan dé tao ra hgp chat Int-16m & dang mang khong
mau. LCMS phaén tich tinh cho C1sH24BrNOg: 429,1; tim thy trong thuc té: 429,9
(M+1)*.

Budc N— Tong hop hop chdt Int-16n

Thém lithi bis(trimetylsilyl)amit (13,94 ml, 20,92 mmol) vao hén hop chira
bromo(metyl)triphenylphosphoran (7472 mg, 20,92 mmol) (duoc sdy so b trong
chan khong & 120°C trong binh thét c¢b dé qua dém) trong 60 mL THF di dugc
lam lanh & 0°C. Khudy hén hop & nhiét dd 0°C trong 0,5 gid. Sau d6 thém dung
dich chtra hop chét Int-16m (3000 mg, 6,97 mmol) trong 20 mL THF vao. Lam
4m phan Gng dén nhiét do trong phong va khudy trong 1 gid. Pha loding phan ting
bing 200 mL 70% EtOAc/hexan. Loc chét rin. C6 dic phan loc trong chin
khong. Tinh ché phan con lai thu duge bing cach sir dung cot silica gel (220 g)
rira giai bang 70% EtOAc/hexan dé tao ra hop chit Int-16n & dang mang khong
mau. LCMS phén tich tinh cho C1sHa6BrNOs: 427,1; tim thiy trong thuc t&: 428,0
(M+1)".

Budc O— Tong hop hop chit Int-160

Thém chét xtc tac olefin metathesis Zhang's (1B) (8 mg, 10,89 umol) vao
dung dich chira hop chit Int-16n (28 mg, 0,065 mmol) trong 5 mL diclometan.
Khudy phan tng & nhiét do trong phong trong 2 gid. Co dic phéan tng trong chan
khong. Tinh ché phan con lai thu dugc bang cach sir dung cot silica gel (25 g) rira
giai bing 5% MeOH/ diclometan dé tao ra hop chét Int-160 & dang mang khong
mau. LCMS phan tich tinh cho C17H2BrNOs: 401,1; tim thiy trong thyc té: 401,8
(M+1)".

Budc P— Tong hop hop chit Int-16p

Thém dung dich nuéc HCI 12N (200 pl, 2,435 mmol) vao dung dich chira
hop chit Int-160 (24 mg, 0,060 mmol) trong MeOH (1 mL). Khudy phan tng &
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60°C trong 1 gid. CO ddc hdn hop phan tng trong chan khong. Trung hoa phin
con lai thu duogc bang cach thém EtsN. Tinh ché phin nay bing cich st dung
ISCO, HP Gold silica gel pha thuong (12g), rira giai bang diclometan / MeOH
(100% DCM trong 5 phut; gradient dén 10% MeOH trong diclometan trong 12
phut, ché do ¢ dinh trong 5 phiit) dé tao ra hop chét Int-16p & dang chit rin mau
tring. LCMS phan tich tinh cho CisH1sBrNO4: 355,04; tim thdy trong thuc té:
355,84 (M+1)".

Bu6c Q- Tong hop hop chat Int-16q va hop chat Int-16r

Thém Dess-Martin periodinat (339 mg, 0,800 mmol) vao dung dich chira
hop chit Int-16p (190 mg, 0,533 mmol) trong 8 mL diclometan khan. Khudy
phén tng & nhiét do trong phong trong 1 gid. Thém hai giot nudc vao dung dich
thu duoc. Chit rin mau tring duoc te_io ra. Pha lodng hdn hop phan mg bang 20
mL diclometan va loc. Rira phan loc bang 10 mL dung dich nuéc NaxCO;3 bio
hoa. Tach pha hitu co. Chiét pha nuéc bing 20 mL dung dich 10% MeOH /
diclometan. Cb dic 16p hitu co két hop. Tinh ché phan con lai thu dugce bang cach
str dung cot silica gel (80 g), rira giai bang EtOAc dé tao ra hop chit ngung tu cis
Int-16q va hop chit ngung ty trans Int-16r riéng biét & dang chét rin mau tréng.
LCMS phan tich tinh cho CisHi6BrNO4: 353,03; tim thdy trong thuc té: 353,82
M+1)*.

Buéc R— Téng hop hop chit Int-16s

Khir khi hdn hop chira hop chat Int-16q (25,6 mg, 0,072 mmol), N-etyl-N-
isopropylpropan-2-amin (38,6 pl, 0,217 mmol), (3-clo-2-flophenyl)metanamin
(14,99 mg, 0,094 mmol) va (oxybis(2,1-phenylen))bis(diphenylphosphin) (11,68
mg, 0,022 mmol) trong DMSO (1,8 mL) trong 5 phut truéc khi thém
diaxetoxypaladi (4,87 mg, 0,022 mmol). H5n hop thu duge duge suc bing dong
CO trong binh ciu CO trong 30 phut. Gia nhiét hdn hop & nhiét d6 90°C trong
binh cau CO trong 1 gid. Khi hoan thanh, phan tng dwoc pha lodng bing DMSO
va loc. Tinh ché phan thd bing cach sir dung HPLC diéu ché (pha dio, YMC-
Pack ODS C-18 100x20mm) rira giai bing axetonitril/nudc/0,05% TFA (20% dén
90% phdn hitu co trong 10 phit, sau d6 dén 100% trong 2 phit, 20 mL/phit). Cac
phéan doan lién quan dugc gdp chung va dugc 1am bay hoi trong 4p suét giam dé
tao ra hop chét Int-16s & dang hdn hgp raxemic clia né. Phan giai nguyén liéu
nay bang SFC diéu ché bat d6i (ChiralPak OJ, 20 X 250 mm, 50 ml/phut, 100bar,
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25% MeOH (0,2%NH4OH)/CO3, 35°C) dé tao ra chit dong phan déi anh A clia
hop chit Int-16s (hop chét rira giai thir nhét) va chit dong phan dbi anh B cua
hop chit Int-16s (hop chét ria gidi tht hai). LCMS phén tich tinh cho
C23H2CIFN,Os raxemat: 460,12; tim thdy trong thuc té: 461,01 (M+1)".

Budc S— Téng hop hop chdt Int-16t

Hai chét ddng phan déi anh cta hop chét Int-16s dugc chuyén héa thanh
cac chat ddng phan ddi anh cua hop chét Int-16t riéng biét bang phuong phap
tuong tu dd mod td & budc K cua vi du 10. LCMS phéan tich tinh cho
C22H20CIFN,Os: 446,10; tim thdy trong thuc té: chit ddng phan dbi anh A-446,97
(M+1)*; chét ddng phén dbi anh B-446,99 (M+1)".

Bu6c T— Téng hop hop chit 37 va hop chdt 38

Thém Pd-C (0,569 mg, 5,35 pmol) vao dung dich chira chit déng phan déi
anh B cta hop chét Int-16t (6 mg, 10,70 pmol) trong 2 mL MeOH. Khqu hdn
hop nay & nhiét d§ trong phong trong binh cau H, trong 1 gid. Khi hoan thanh
phan tng, loc chét xic tac. Co dic phén loc trong chan khong. Tinh ché phan con
lai thu dugc bing cach st dung HPLC diéu ché (pha déo, YMC-Pack ODS C-18
100x20mm) rira gidi bing axetonitril/nuéc/0,1% TFA (20% dén 90% chét hitu co
trong 10 phut, sau d6 dén 100% trong 2 phit, 20 mL/phat). Cac phén doan lién
quan dugc gdp chung va dugce lam bay hoi trong ap sult giam dé tao ra hop chét
38. V& co ban, trong cing diéu kién, chit d6ng phan ddi 4nh B ciia hop chét Int-
16t dugc chuyén héa thanh hop chét 37. Hop chit 37 va hop chét 38 thé hién phd
NMR va LCMS giéng nhau. '"H NMR (500 MHz, CDCl3): § 10,48 (brs, 1 H);
8,48 (s, 1 H); 7,29-7,33 (m, 2 H); 7,05 (t, ] = 7,7 Hz, 1 H); 4,74 (m, 2 H); 4,42-
4,45 (m, 1 H); 4,23-4,31 (m, 1 H); 3,94-3,98 (m, 1 H); 3,85 (m, 1 H); 3,67-3,69
(m, 1 H); 2,33-2,46 (m, 1 H); 1,77-1,80 (m, 1 H); 1,62-1,75 (m, 4 H); 1,30 (s, 3
H). LCMS phén tich tinh cho C2H22CIFN2Os: 448,12; tim thdy trong thuc té:
448,97 M+1)".

Vidu 26

Diéu ché hop chit 39-42
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39 (cm}t dc}ng phan ddi anh A)
40 [Chét dong phan doi anh B)

CH ©

41 {!:hét d;}ng phiin ﬂc:ni anh A}
42 (Chat dong phén doi anh B)

Bit dAu tir hop chét Int-16q, hop chét 39- 42 dugc didu ché bing phuong

phap v& co ban giéng nhu dd mb ta tir budc R dén budce T cia vi du 25, chi thay

thé 2,4-diflobenzylamin bing benzylamin thich hop & budc R. Hop chét 39 va 41

duge didu ché tir chit ddng phan ddi anh rira giai truée trong quy trinh tich bét

d6i cua chét trung gian twong tng & budc R. Hop chét 40 va 42 duge didu ché tir

chit ddng phan ddi anh rira giai sau trong quy trinh tich bat déi clia chét trung

~gian twong tng ¢ bude R.

- ] Chit dong M-+ (tim
Hop chat # Cau tao phan doi Rt(phut) thay trong
p r
anh thue te)
F 0
(0]
39 F @” Hm A 1,91 (LC3) 433,0
' OH O
F 0
(0]
40 F ij” Nm B 1,89 (LC3) 433,0
OH O :
F (o}
(0}
41 F )@: Hm A 1,92 (LC3) 451,0
OH O :
F 0
(0]
02 F @C ﬁm B 1,92 (LC3) | 4510
OH O :
Vi du 27

Diéu ché hop chit 43-46
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43 (Ché% ﬂt}ng phén ﬂ(}l anh A)
44 (Chat dong phén d6i anh B)

45 {Cﬂét d{mg phin dz::ni anh A)
46 {Chat dong phiin doi énh B)

Bét dau tir hop chat Int-16r, hop chét 43- 46 dwgc diéu ché bang phuong

phéap vé co ban gidng nhu di md ta tir busc R dén bude T cua vi du 25, ding

benzylamin thich hop & budc R. Hop chét 43 va 45 dugc diéu ché tir chit dong

phén dbi anh rira giai trude trong quy trinh tich bét d6i ciia chét trung gian twong

ttng & budc R. Hop chit 44 va 46 duoc didu ché tir chit ddng phan ddi anh rira

giai sau trong quy trinh tach bat dbi cua chét trung gian twong ing & budc R.

Hop chét 43: 'H NMR (500 MHz, CDCls): § 10,44 (s, 2 H); 8,51 (s, 1 H);
7,38 (q, J = 7,7 Hz, 2 H); 7,29 (s, 1 H); 6,81-6,86 (m, 2 H); 4,68 (m, 2 H); 4,05-
4,20 (m, 3 H); 3,88-3,92 (m, 2 H); 2,26-2,29 (m, 1 H); 1,92-2,01 (m, 1 H); 1,85-
1,91 (m, 1 H); 1,72-1,83 (m, 3 H); 1,32 (s, 3H). LCMS phan tich tinh cho
CaaHoFoN»Os: 432,15; tim thay trong thyc té: 433,06 (M+1)",

’ ] Chét dong M-+1 (tim
Hop chat Cau tao phan doi Rt(phut) | thay trong
anh thue te)
F 0
43 )@” NN 0) A 1,93 (LC3) | 433,1
F o 1™ ’ ’
OH O
F (o}
44 @”u o8 B 1,96 (LC3) | 433,0
E 0 s s
OH O
F (o] o
Cl N A N
45 fjﬂ pe ) A 2,06 (LC3) |  449,0
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F 0
c N NN
46 ijﬂo YD) B 2,04 (LC3) | 449,0

Vi du 28

Diéu ché hop chit 47-50

F O F O
Q o ) (]
N N N N
! P H 4
F - F o o

OH © OH O
47 (Chit dng phin d5i 3nk &) 43 {Chat 8bng phin dbi dnh A)
48 [Chét dbng phin d6i anh B} 50 {Chit Ging phin 36i anh: B)

Bét ddu tir hop chit Int 16q, hop chit 47 va hop chit 48 duoc diéu ché
bing phuong phap vé co ban gidng nhu di mé ta tir buéc R dén bude S cia vi du
25. Hop chét 47 duoc diéu ché tir chit ddng phan di anh rira gii trude trong quy
trinh tach bt dbi cua chit trung gian twong tng & budc R. Hop chét 48 dugc didu
ché tir chit ddng phan d6i anh rira giai sau trong quy trinh tich bét ddi ciia chét
trung gian tuong tng & budc R. Tuong tw, hop chit 49 va hop chit 50 dugc diéu
ché bét dau tir hop chét Int 16r.

Hop chét 47: 'TH NMR (500 MHz, CDCl3) § 10,42 (brs, 1 H); 8,53 (s, 1H);
7,30-7,39 (m, 1 H); 6,75-6,90 (m, 2 H); 5,81-5,96 (m, 1 H); 5,62-5,77 (m, 1 H);
4,63-4,73 (m, 2 H); 4,12-4,53 (m, 4 H); 3,90-4,12 (m, 1 H); 2,90 (dd, J = 14,2, 6,6
Hz, 1 H); 2,38 (dd, J = 14,4, 6,7 Hz, 1 H); 1,39 (s, 3 H). LCMS phan tich tinh cho
CaaHaoF2N20s: 430,13; tim thiy trong thyc té: 431,00 (M+1)*.

Hop chét 48: "TH NMR (500 MHz, CDCls) § 10,42 (brs, 1 H); 8,53 (s, 1H);
7,30-7,39 (m, 1 H); 6,75-6,90 (m, 2 H); 5,81-5,96 (m, 1 H); 5,62-5,77 (m, 1 H);
4,63-4,73 (m, 2 H); 4,12-4,53 (m, 4 H); 3,90-4,12 (m, 1 H); 2,90 (dd, J = 14,2, 6,6
Hz, 1 H); 2,38 (dd, T = 14,4, 6,7 Hz, 1 H); 1,39 (s, 3 H). LCMS phan tich tinh cho
C22Ha0F2N»Os: 430,13; tim thy trong thuc té: 431,00 (M+1)*.

Hop chit 49: 'H NMR (500 MHz, CDCls): & 10,36 (brs, 1 H); 8,52 (s, 1
H); 7,32-7,45 (m, 1 H); 6,81-6,85 (m, 2 H); 5,94 (m, 2 H); 4,60-4,72 (m, 2 H);
4,35-4,50 (m, 1 H); 4,06-4,32 (m, 4 H); 3,02-3,15 (m, 1 H); 2,35-2,50 (m, 1 H);
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1,33 (s, 3 H). LCMS phaén tich tinh cho C22H20F2N2Os: 430,13; tim thdy trong
thuc té: 430,98 (M+1)".

Hop chét 50: '"H NMR (500 MHz, CDCl): § 10,36 (brs, 1 H); 8,52 (s, 1
H); 7,32-7,45 (m, 1 H); 6,81-6,85 (m, 2 H); 5,94 (m, 2 H); 4,60-4,72 (m, 2 H);
4,35-4,50 (m, 1 H); 4,06-4,32 (m, 4 H); 3,02-3,15 (m, 1 H); 2,35-2,50 (m, 1 H);
1,33 (s, 3 H). LCMS phaén tich tinh cho C22H20F2N20s: 430,13; tim thdy trong
thyc té: 430,98 (M+1)".

Vidu 29

Piéu ché hop chat 51-52

; ; ~N Y
M BudcA oH .BuwicB i W B q % N BuwécD
— — {  — o
T Bh
TBS TBRWY
int-iTa int-17h Int-17c
Br: -
f Berirc E . BwicF ) Em G
{ TES
OMe OTES
int-17d Int-iTe AT
By BudeH Bube! N Buéc.J
| ONe OMe —n
Olle O OMe X
lnbATy A 7h nt471
£ o]
Buéc K
F H
OMe O F
OH ©
47| 51 (Chat 6onu phan dm anh A}
Chat dung phan doi ank A 52 {Chit déng phan dbi dnh B)

Chit ddng phin o dnh B
Buéc A— Tong hop hop chit Int-17a

Thém 1H-imidazol (5,74 g, 84 mmol) vao dung dich chira butan-1,3-diol
(3,8 g, 42,2 mmol) trong 30 mL DMF. Lam mat dung dich dén nhiét @6 0°C va
thém fert-butylclodimetylsilan (6,67 g, 44,3 mmol). Khudy phan Gng & nhiét do
trong phong qua dém. Rét dung dich vao 200 mL nudc. Chiét hdn hop thu duge
bang 40% EtOAc / hexan (120 mL x 2). Rira pha hitu co két hop bang 100 mL
dung dich nuéc HCI 0,2N, va sau do bang 100 mL nudc mudi. Loai bé dung moi
trong chan khong dé tao ra hop chét Int-17a & dang diu khong mau. 'H NMR
(400 MHz, CDCl3): & 4,00-4,08 (m, 1 H), 3,80-3,94 (m, 2 H), 1,55-1,72 (m, 2 H),
1,21 (d, J= 6,2 Hz, 3 H), 0,92 (s, 9H), 0,10 (s, 6 H).
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Budc B— Téng hop hop chdt Int-17b

Thém triphenylphosphin (4812 mg, 18,35 mmol) va 1-phenyl-1H-tetrazol-
5-thiol (1962 mg, 11,01 mmol) vao dung dich chira hop chét Int-17a (1500 mg,
7,34 mmol) trong 23 mL. THF. Lam mat dung dich dén nhiét 6 0°C, va sau d6
thém nho giot diisopropyl diazen-1,2-dicarboxylat (3,61 ml, 18,35 mmol) vao.
Sau d6 lam 4m phan tng dén nhiét d trong phong va khudy trong 20 gid. Pha
logng hdn hop phan g bang 100 mL 20% EtOAc/hexan. Sau d6 lgc hdn hop
phan tng. Co dic ph?m loc. Tinh ché pha‘in con lai thu dugc b?ang cach st dung cot
silica gel (120 g), rira giai bing 10% EtOAC/hexan dé tao ra hop chit Int-17b &
dang dau khong mau. LCMS phan tich tinh cho C17H2sN4OSSi: 364,2; tim théy
trong thuc té: 365,1 (M+1)".

Budc C— Téng hop hop chdt Int-17c

Thém dung dich d tron so bd chira NHs molybdat tetrahydrat (2,495 g,
2,019 mmol) trong 10 mL H>0; 30% trong nuéc vao dung dich chira hop chit
Int-17b (1,840 g, 5,05 mmol) trong 20 mL EtOH da lam lanh & nhiét d6 0°C.
Lam 4m hdn hop thu duoc dén nhiét do trong phong va khudy trong 3 gid. Thém
100 mL dung dich nuéc NaHCOs bdo hoa vao hdn hop phan tng. Chiét hdn hop
phan tmg bing 50% EtOAC/hexan (60 mL x 2). C6 dic pha hitu co. Tinh ché
phin con lai thu duge bang cach sir dung cot silica gel rira giai bing 20%
FEtOAC/hexan dé tao ra hop chét Int-17¢ ¢ dang diu khong mau. LCMS phan tich
tinh cho C17H2sN4OSSi: 396,2; tim thy trong thuc té: 397,2 (M+1)".

Budc D— Téng hop hop chat Int-17d

” Thém natri bis(trimetylsilyl)amit (1M trong THF) (0,497 ml, 0,497 mmol)
vao dung dich chira hop chét Int-17¢ (98 mg, 0,248 mmol) trong 4 mL THF da
1am lanh & -78°C. Khudy dung dich mau hoi vang & nhiét d¢ -78°C trong 30 phut.
Sau d6 thém dung dich chira hgp chit Int-1 (80 mg, 0,248 mmol) trong 1 mL
THF vao. Khudy phan tng & nhiét do -78°C trong 1 gid. Lam 4m phan mg dén
nhiét d6 0°C bing cich loai bd bé nudc da. Trong thoi gian ndy, mau cla phan
{ing thay ddi tir xanh duong/xanh 14 ciy sang mau hoi vang. Dimg phén tng bing
10 mL dung dich nuéc NH4Cl bdo hoa. Chiét hdn hop thu dugc béng 20 mL 50%
EtOAc/hexan. C6 ddc pha hitu co trong chan khéng. Tinh ché phin con lai thu
dugc bing cach sir dung cot silica gel (40 g) rira gidi bing 12% EtOAC/hexan dé
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tao ra hop chét Int-17d & dang mang khong mau. LCMS phén tich tinh cho
C24H34BrNOsSi: 491,2; tim théy trong thuc té: 492,0 (M+1)".

Budc E— Tong hop hop chit Int-17¢

Thém metansulfonamit (15,45 mg, 0,162 mmol), kali ferixyanua (80 mg,
0,244 mmol), va kali cacbonat (67,3 mg, 0,487 mmol), sau d6 thém osimi(VIII)
oxit (0,050 ml, 4,06 umol) vao dung dich chura hop chét Int-17d (40 mg, 0,081
mmol) trong 1 mL ~BuOH / nuédc / pyridin (5:5:1). Khudy phan tmg & nhiét do
trong phong trong 1 ngay. LCMS chi ra rang phan tng hoan thanh chua dugc mot
ntra. Thém dung dich chtta natri hydroxit 1M (0,162 ml, 0,162 mmol) vao phan
img. Khudy phan tng trong 1 ngdy nita. Pha loang hén hop phan g bing 1 mL
THF, va ding phan Ung bing c4ch thém 700 mg natri bissulfit. Pha lodng hdn
hop phén tng bing 20 mL EtOAc, va rira bing nuéc (20 mL). Cé dic pha hitu co
trong chan khong va tinh ché phin con lai thu dugc bang cach st dung dia TLC
diéu ché silica gel (1000 mm) rira giai bing 50% EtOAC/hexan d tao ra hop chét
Int-17¢ & dang mang mau tring. LCMS phan tich tinh cho Ca4H36BrNOsSi:
527,2; tim thdy trong thuc té: 528,0 (M+1)".

Budc F— Tong hop hop chit Int-17f

Khudy axit 2-iodoxybenzoic (42,5 mg, 0,152 mmol) trong 1 mL DMSO
trong 5 phut cho dén khi hoa tan. Thém dung dich thu dwgc vao binh thét cb chira
hop chit Int-17e (40 mg, 0,076 mmol). Khudy phan tng & nhiét d§ trong phong
trong 4 gio. Pha loadng phan Ung bang 20 mL 50% EtOAc / hexan, va rira bing
nude. Co dic pha hitu co trong chan khong va tinh ché bang cach st dung dia
TLC didu ché silica gel (1000 mm) rira giai bang 30% EtOAC/hexan dé tao ra
hop chit Int-17f & dang mang khong mau. LCMS phén tich tinh cho
C24H34BrNOsSi: 525,1; tim thdy trong thuc té: 526,0 (M+1)*.

Buéc G- Téng hop hop chdt Int-17g

Thém iodometan (30,3 mg, 0,214 mmol) vao dung dich chira hop chét Int-
17f (28 mg, 0,053 mmol) trong 1 mL DMF. Lam mat hdn hop dén nhiét d6 0°C
va sau d6 thém natri hydrua (6,41 mg, 0,160 mmol) vao. Khudy phan tng & nhiét
do 0°C trong 15 phut. Sau d6 dung phan ng bang cach thém 10 mL nudc. Chiét
phan tng bing 20 mL 40% EtOAc/hexan. Cd ddc pha hitu co. Tinh ché phéan con
lai thu dugc bang cach sir dung dia TLC didu ché silica gel (1000 mm) rira giai
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bang 10% EtOAc / hexan dé tao ra hop chét Int-17g & dang mang khéng mau.
LCMS phén tich tinh cho CzsH36BrNOsSi: 539,2; tim thdy trong thuc té: 540,1
(M+1)*,

Budc H- Tong hop hop chat Int-17h

Thém 0,5 mL HCI 1,25M trong MeOH véo dung dich chira hgp chét Int-
17g (20 mg, 0,037 mmol) trong 1 mL MeOH. Khudy phan tig & nhiét do trong
phong trong 15 phut. Loai bd dung mdi trong chan khéng. Pha logng phan con lai
thu duoc trong 2 mL diclometan. Thém 0,2 mL NEt; vao phan tng nay. Tinh ché
dung dich thu dugc bing céch sir dung cot silica gel (25 g), rira giai bang 80%
EtOAC/hexan dé tao ra hop chit Int-17h & dang mang khong mau. LCMS phéan
tich tinh cho C19H2BrNOs: 425,1; tim thiy trong thuc té: 425,9 (M+1)*.

Buéc I- Tng hop hop chat Int-17i

Thém 4-metylbenzen-1-sulfonyl clorua (17,97 mg, 0,094 mmol) vao dung
dich chira hop chit Int-17h (10 mg, 0,024 mmol) trong 0,5 mL pyridin. Khuiy
phan Gng & nhiét do trong phong qua dém. Luc nay, thém 0,5 mL MeOH vao
phan tmg. Khudy phan tng & nhiét do trong phong trong 1 gid. Phén ung duge
pha losng bang 2 mL toluen va sau d6 cd ddc trong chan khong. Tinh ché phan
con lai thu duge bang cach sir dung dia TLC diéu ché silica gel rira giai bang
EtOAc dé tao ra hop chét Int-17i & dang mang khong mau. LCMS phan tich tinh
cho C12H14BrNO4: 317,0; tim thdy trong thuc té: 318,1 (M+1)".

Budc J— Tong hop hop chit Int-17j

Thém diaxetoxypaladi (2,56 mg, 0,011 mmol) vao hdn hgp chira hop chét
Int-17i (18 mg, 0,057 mmol), N-etyl-N-isopropylpropan-2-amin (30,4 pl, 0,171
mmol), (2,4-diflophenyl)metanamin (10,19 pl, 0,085 mmol) va (oxybis(2,1-
phenylen))bis(diphenylphosphin) (6,13 mg, 0,011 mmol) trong DMSO (569 pl).
Binh cdu CO duoc gin véi binh phan tng va khi CO duge tao bot qua kim dai
dén hdn hop & nhiét dd trong phong trong 20 phut. Sau d6 gia nhiét hdn hop trong
binh khi CO & nhiét do 80°C trong 2 gio. Khi hoan thanh, phan tng dugc pha
lodng bang 1,5 mL DMSO va sau d6 loc. Tinh ché phan loc bang cich st dung
HPLC didu ché (pha ddo, YMC-Pack ODS C-18 100x20mm) rira giai bing
axetonitril/nuéc/0,1% TFA (10% dén 90% chit hitu co trong 10 phut, sau d6 dén
100% trong 2 phut, 20 mL/phut). Cac phén doan lién quan dugc gdp chung va
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dugc 1am bay hoi trong 4p suat giam dé tao ra hop chét Int-17j & dang raxemat.
Phan giai tiép nguyén liéu nay bing SFC didu ché bt d6i (ChiralPak AD, 30 X
250 mm, 70 ml/phut, 100 bar, 40% MeOH (0,2% NH4OH) / COz, 35°C) dé tao ra
chit ddng phan dbi anh A cia hop chét Int-17j (chét rira giai thir nhit) va chit
ddng phan dbi anh B cta hop chét Int-17j (chét rira giai thi hai) & dang cac chét
ddng phan ddi anh tinh khiét. LCMS phén tich tinh cho Ca0Ha0F2N20s: 406,13;
tim thdy trong thuc té: 407,05 (M+1)".

Budc K— Tong hop hop chat 51 va hop chit 52

Str dung phuong phap dd mo td & budc K cua vi du 10, hop chét 51 dugc
didu ché tir chit ddng phan ddi anh A cia hop chét Int-17j. Tuong tu, hop chét
52 duoc didu ché tir chit ddng phan dbi anh B cta hop chét Int-17j.

Hop chét 51: 'H NMR (500 MHz, CDCls): § 10,32 (brs, 1 H); 8,46 (s, 1
H); 7,35-7,42 (m, 1 H); 6,78-6,88 (m, 2 H); 4,56-4,71 (m, 3 H); 4,01-4,15 (m, 1
H); 3,30 (s, 3 H); 2,26-2,47 (m, 2 H); 1,51 (s, 3 H). LCMS phén tich tinh cho
C19H1sF2N»0s: 392,12; tim thdy trong thuc té: 392,94 (M+1)",

Hop chit 52: 'H NMR (500 MHz, CDCl3): § 10,32 (brs, 1 H); 8,46 (s, 1
H); 7,35-7,42 (m, 1 H); 6,78-6,88 (m, 2 H); 4,56-4,71 (m, 3 H); 4,01-4,15 (m, 1
H); 3,30 (s, 3 H); 2,26-2,47 (m, 2 H); 1,51 (s, 3 H). LCMS phan tich tinh cho
C19H15F2N20s: 392,12; tim thdy trong thuc té: 392,94 (M+1)*.

Vidu 30

Diéu ché hop chét 53

F o
N =z
Y eon
F oY
53

Bét dAu tir hop chit Int-17f, hop chit 53 dugc diéu ché & dang hdn hop
raxemic cua né theo quy trinh vé& co ban gibng nhu tir buée H dén bude K ctia vi
du 29. '"H NMR (500 MHz, DMSO): 6 10,29 (brs, 1 H); 8,42 (s, 1 H); 7,37-7,42
(m, 1 H); 7,21-7,25 (m, 1 H); 7,05 (m, 1 H); 6,02 (s, 1 H); 4,50-4,58 (m, 2 H);
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4,27-4,45 (m, 2 H); 2,11-2,30 (m, 2 H); 1,36 (s, 3 H). LCMS phaén tich tinh cho
C1sH16F2N20s: 378,10; tim thiy trong thuc té: 378,94 (M+1)".

Vidu3l

Piéu ché hop chét 54-57
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54 (Chit a3ng phin 33i nh A) 57 {Chét dling phan & dnh B)

55 [Chat d5ng phin d6i 3nh B}

Budc A— Téng hop hop chdt Int-18a

Thém nhé giot metyl 2-(dimetoxyphosphoryl)axetat (33,7 g, 185 mmol)
(than trong!) vao hdn hop chita NaH (60% trong luong trong dau khoéng) (8,5 g,
212 mmol) trong 800 mL THF d& lam lanh & nhiét do 0°C. Khuéy hdn hop &
nhiét do 0°C trong 10 phut. Sau d6 thém dung dich chra 1-metoxypropan-2-on
(12,5 g, 143 mmol) trong 100 mL THF vao. Khuiy phan tmg & nhiét do 18°C
trong 16 gid. Dung phan Ung bing cach thém 200 mL NH4Cl (trong nuéc) béo
hoa. Pha loang tiép phan tmg bang 800 mL nuéc va 600 mL 50% EtOAc / hexan.
Lam kho pha hitu co bang NaxSOs va ¢d dic trong chan khong. Tinh ché phan
con lai thu dugce ba“mg cach str dung séc ky cot (SiO2, EtOAc: PET = 1: 50) dé tao
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ra hop chét Int-18a & dang dau khong mau. '"H NMR (400 MHz, CDCls): § 5,92
(s, 1 H), 3,89 (s, 27 H), 3,69 (s, 3 H), 3,34 (s, 3 H), 2,08 (s, 3 H).

BuGc B— Téng hop hop chit Int-18b

Thém DIBAL-H (228 mL, 228 mmol) vao dung dich chira hgp chét Int-
18a (15 g, 104 mmol) trong 600 mL diclometan di lam lanh & nhiét d6 -78°C.
Khudy phan tng & nhiét d6 -78°C trong 1 gid va lam 4m dén 0°C. Luc nay, dimg
phan g bing cach thém 600 mL dung dich mudi Rochelle (bdo hoa). Khudy
hdn hop ndy & nhiét dd 20°C trong 2 gid. Tach pha hitu co. Rira pha hitu co bing
200 mL nuéc mudi. Sau d6 ¢ déc pha hitu co trong chén khong ¢ nhiét d¢ 30°C
va tinh ché phan con lai thu dugc béng cach sir dung sic ky cot (SiOz, PET dén
EtOAc: PET = 1: 2) d& tao ra hop chét Int-18b & dang dau khong mau. 'H NMR
(400 MHz, CDCl3): 6 5,62 (s, 1 H), 4,17 (t, J = 6,0 Hz, 2 H), 3,79 (s, 2 H), 3,29
(s, 3 H), 1,66 (s, 3 H).

Budc C— Tdng hop hop chdt Int-18c

Thém diisopropyletylamin (34 mL, 194 mmol) tiép d6 thém
metansulfomyl clorua (7,5 mL, 97 mmol) vao dung dich chira hop chét Int-18b
(7,5 g, 65 mmol) trong diclometan (100 mL). Khudy phéan tmg & nhiét do 17°C
trong 2 gid. Pha lodng hdn hop phén tng bing 200 mL diclometan va rira bang
200 mL nudc. CO dic pha hitu co trong chan khong & 30°C, va tinh ché nhanh
phén con lai thu dugc bang cot silica gel (SiO2, PET: EtOAc = 30: 1) dé tao ra
hop chét Int-18¢ & dang diu mau vang. 'H NMR (400 MHz, CDCL): 8 5,69 (t, J
= 8,0 Hz, 1 H), 4,11~4,14 (m, 2 H), 3,83 (s, 2 H), 3,31 (s, 3 H), 1,73 (s, 3 H).

Bu6c D— Téng hop hop chdt Int-18d

Thém tributylstanan (15,1 g, 52 mmol) vao dung dich chtra lithi
diisopropylamit (31,2 mL, 2M trong THF, 63 mmol) trong 100 mL THF da lam
lanh & nhiét d6 0°C. Khudy phan tmg & nhiét ¢ 0°C trong 15 phut. Sau d6 lam
mat phan tng dén nhiét do -78°C, va thém dung dich chira hop chét Int-18c (7 g,
52 mmol) trong 5 mL THF qua 6ng bom. Khudy phan Gng & nhiét do -78°C trong
30 phat. Pha lodng hdn hgp phén ung bing 400 mL 50% EtOAc: PET, va rta
bang 500 mL nudc. Co dic pha hitu co trong chén khong. Tinh ché phén con lai
thu dugc bing cach st dung cdt silica gel ban ddu rira giai bing PET d¢ loai bo
BusSnH, va sau d6 bing EtOAc: PET = 1: 50 d& tao ra hop chét Int-18d & dang
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dau mau vang. 'H NMR (400 MHz, CDCl3) 8 5,60~5,72 (m, 1 H), 4,11~4,15 (m,
2 H), 3,31 (s, 3 H), 1,62~1,82 (m, 5 H), 1,43~1,53 (m, 6 H), 1,24~1,34 (m, 6 H),
0,76~0,96 (m, 15 H).

Budc E— Tdng hop hop chit Int-18e

Thém thiéc (II) clorua (3,62 g, 19,1 mmol) vao dung dich chira hop chét
Int-1 (4,1 g, 12,7 mmol) va hgp chét Int-18d (6 g, 15,27 mmol) trong axetonitril
(100 mL) dwoc khudy & nhiét do 0°C. Sau d6 1am 4m phéan Gng dén nhiét d¢ 16°C
va khudy trong 2 gid. Quan sat qué trinh phan (mng biang TLC va LCMS. Pha
loang hdn hgp phan tng bing 50 mL EtOAc, va 100 mL dung dich nuéc NH4F
15% (trong lwong). Khudy hdn hop thu dugc & nhiét d§ 16°C trong 15 phut. Loc
chit rén. Phin hitu co tir dich cdi dugc chiét bang EtOAc (50 mL x 3) va pha hitu
co dugc 1am kho biang Na;SO4 khan, ¢d dic trong chan khong va tinh ché phén
con lai thu dugc bing cach st dung sic ky cdt (SiO, PET: EtOAc = 3: 1) dé tao
ra hop chét Int-18e & dang dau khong mau. '"H NMR (400 MHz, CDCl;): & 8,37
(s, 1 H), 7,47 (d, J= 6,0 Hz, 2 H), 7,35-7,39 (m, 3 H), 6,04-6,12 (m, 1 H), 4,88-
5,22 (m, 4 H), 3,87-3,98 (m, 1 H), 3,86 (s, 3 H), 3,48-3,55 (m, 2 H), 3,37 (s, 3 H),
3,24-3,27 (m, 1 H), 0,93 (s, 3 H). MS (M+H)™ 422.

Budc F— Téng hop hop chdt Int-18f

Trong khi quyén nito, thém MOMCI (4,3 mL, 56,8 mmol) vao dung dich
chira hop chét Int-18e (4,8 g, 11,4 mmol), diisopropyletylamin (20 mL, 114
mmol) va DMAP (0,72 g, 5,76 mmol) trong diclometan khan (80 mL) & nhi€t do
00C. Khudy hdn hop phan tmg & nhiét do 35°C trong 16 gid va rira bing dung
dich nuéc NaHCO; bdo hoa, chiét bing diclometan (40 mL x 3). Lam khd pha
hitu co bing NaySOs khan, c6 dic trong chan khong va tinh ché bang cach st
dung séc ky cdt (SiOg, diclometan: EtOAc = 1: 1) dé tao ra hop chit Int-18f &
dang dau mau vang. "TH NMR (400 MHz, CDCls): & 8,42 (s, 1 H), 7,47 (d, J= 6,0
Hz, 2 H), 7,35-7,39 (m, 3 H), 6,08-6,14 (m, 1 H), 5,16-5,29 (m, 4 H), 4,87-5,11
(m, 2 H), 4,46-4,65 (m, 2 H), 3,88 (s, 3 H), 3,58-3,60 (m, 1 H), 3,35 (s, 3 H), 3,20
(s, 3 H), 1,12 (s, 3 H). MS (M+H)™ 466.

Budc G— Téng hop hop chit Int-18g
Thém NMO (2,4 g, 20,6 mmol), tiép d6 thém osimi tetroxit (262 mg, 1

mmol) trong H,O vao dung dich chtra hgp chit Int-18f (4,8 g, 10,3 mmol) trong
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110 mL THF/t-BuOH/nuée (5: 5: 1). Khudy phan ting & nhiét ¢ 16°C trong 16
gi0. Thém dung dich nuéc Na;SOs3 vao phan ing nay. Khudy hdn hop nay & nhiét
d 16°C trong 1 gid va chiét bing EtOAc (50 mL x 3), 1am kho pha hitu co bing
Na;SO4 khan va ¢d dic, tinh ché phin con lai thu dugc bang cach sir dung sic ky
cOt (SiO,, diclometan: MeOH = 20: 1) dé tao ra hop chét Int-18g & dang diu mau
vang. 'H NMR (400 MHz, CDClz): & 8,44 (s, 1 H), 7,47 (d, J = 6,0 Hz, 2 H),
7,35-7,39 (m, 3 H), 5,17-5,35 (m, 4 H), 4,44-4,60 (m, 2 H), 3,91 (s, 3 H), 3,63-
3,66 (m, 4 H), 3,19-3,34 (m, 8 H), 1,04 (s, 3 H). MS (M+H)™ 500.

Budc H- Tng hop hop chit Int-18h

Thém p-TsCl (2.0 g, 10,4 mmol) vao hdn hop chira hop chit Int-18g (4,0
g, 8,00 mmol) trong pyridin (30 mL). Khudy dung dich phan tmg & nhiét d§ 30°C
trong 16 gio. Co ddc phan tng. Tinh ché phan con lai thu dugc bang cach sir dung
séc ky cot (SiO2, DCM: EtOAc = 1: 1) dé tao ra hop chét Int-18h & dang diu mau
vang. 'H NMR (400 MHz, CDCl): 8 7,68 (s, 1 H), 4,38~5,00 (m, 4 Hj, 3,75~4,25
(m, 4 H), 3,18~3,47 (m, 8 H), 2,96~3,03 (m, 1 H), 0,85~0,88 (m, 3 H). MS
(M+H)*™ 392.

Bué6c I- Téng hop hop chat Int-18i

Thém NaH (60% trong luong trong dau khoang) (0,6 g, 15,3 mmol) vio
dung dich chtra hop chét Int-18h (2,0 g, 5,1 mmol) trong DMF (20 mL). Khuiy
hdn hop phan mg & nhiét do 15°C trong 10 phut, sau d6 thém iodometan (3,2
mL, 51 mmol) vao, va khudy hdn hop phan ting & nhiét do 15°C trong 1 gio.
Dirng phan tmg bing nudc, chiét bang diclometan (20 mL x 5), ¢d dic pha hitu
co. Tinh ché ph?m con lai thu duoc béng cach st dung sdc ky cot (SiO2, DCM:
MeOH = 30: 1) d tao ra hop chét Int-18i & dang du mau vang. 'H NMR (400
MHz, CDCl3): 6 7,63 (s, 1 H), 4,61-5,04 (m, 4 H), 3,94-3,98 (m, 4 H), 3,20-3,45
(m, 12 H), 0,83-0,87 (m, 3 H). MS (M+H)™ 406.

Budc J—- Tong hop hop chdt Int-18j

Thém p-TsOH (1,873 g, 9,85 mmol) vao dung dich khudy chira hop chét
Int-18i (1,0 g, 2,46 mmol) trong MeOH (20 mL). Khudy hén hop phan tng &
nhiét do 35°C trong 48 gio. Loai bd dung moi trong chan khong. Rira phén con lai
thu duoc bang dung dich neéc NaHCO; bio hoa, chiét bang diclometan (30 mL x

5), ¢6 dic pha hitu co trong chan khong va tinh ché bang cach str dung sic ky cot
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(SiOy, diclometan: MeOH = 30: 1) dé tao ra hop chét Int-18j & dang diu mau
vang. '"H NMR (400 MHz, CDCl): & 7,63 (s, 1 H), 4,70-5,08 (m, 2 H), 3,79-4,79
(m, 4 H), 3,30-3,51 (m, 10 H), 1,19-1,26 (m, 3 H). MS (M+H)™ 362.

Budc K— Téng hop hop chit Int-18k

Thém Dess-Martin periodinan (585 mg, 1,38 mmol) vao dung dich khudy
chira hop chét Int-18j (500 mg, 1,38 mmol) trong 1,2-dicloetan (15 mL). Khuiy
hdn hop phan ung & nhiét do 15°C trong 2 giv. Cd dic dung moi trong chan
khong va tinh ché phén con lai thu dugc bing cach sir dung sic ky cot (SiOs,
diclometan: MeOH = 10: 1) d tao ra hop chit Int-18k & dang chét rin mau vang.
'H NMR (400 MHz, CDCl): 8 7,69 (s, 1 H), 3,26-4,35 (m, 14 H), 1,17 (m, 3 H).
MS (M+H)* 360.

Budc L— Téng hop hop chat Int-181 va hop chdt Int-18m

Thém Pd (PhsP)s (96 mg, 0,083 mmol) trong N> vao hdn hgp chira hop
chét Int-18k (60 mg, 0,167 mmol), disopropyletylamin (0,116 mL, 0,666 mmol)
va (2,4-diflophenyl)metanamin (47,7 mg, 0,333 mmol) trong DMSO (5 mL).
Khudy hdn hop nay & nhiét do 80°C trong 4 givr trong binh ciu CO. Pha lodng
hén hop phan tng bing EtOAc, va rira bang HCI lodng. Lam kho pha hitu co
bang Na;SO4 khan. Sau d6 c¢b dic trong chan khong va tinh ché bing TLC diéu
ché (SiOa, EtOAc: PET = 1: 1) d tao ra hop chét Int-181 va hop chét Int-18m &

dang dau mau vang.

Hop chét Int-181: '"H NMR (400 MHz, CDCl3): & 10,39 (s, 1 H), 8,37 (s, 1
H), 7,26-7,32 (m, 1 H), 6,70-6,78 (m, 2 H), 4,56 (d, J = 5,6 Hz, 2 H), 4,22~4,34
(m, 2 H), 3,93 (s, 3H), 3,75 (s, 1 H), 3,67 (d, J= 8,8 Hz, 1 H), 3,54 (d, /= 8,8 Hz,
1 H), 3,36 (s, 3 H), 3,30 (s, 3 H), 1,21 (m, 3 H). MS (M+H)*: 451.

Hop chit Int-18m: 'H NMR (400 MHz, CDCls): § 10,39 (s, 1 H), 8,39 (s,
1 H), 7,26-7,32 (m, 1 H), 6,75-6,81 (m, 2 H), 4,62 (d, J = 5,6 Hz, 2 H), 4,46-4,49
(m, 1 H), 4,10-4,19 (m, 1 H), 4,00 (s, 3 H), 3,84 (d, J=3,2 Hz, 1 H), 3,71 (d, J =
8.8 Hz, 1 H), 3,38-3,42 (m, 4 H), 3,25 (s, 3 H), 1,17 (m, 3 H). MS (M+H)": 451.

Hop chét Int-181 dugc tinh ché tiép bang cach st dung SFC didu ché bét
dbi (cot: Chiralpak AS-H 250x4,6mm I.D., Sum Pha dong: isopropanol (0,05%
DEA) trong CO: tir 5% dén 40% Luu lugng: 2,5ml/phat Chiéu dai budc séng:

220 nm) d& tao ra thanh phan rira gidi truéc twong Gng véi chit ddng phan dbi
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anh A ctia hop chét Int-181 (MS (M+H)": 451), va thanh phén rira giai sau twong
tng v&i chit ddng phan dbi anh B ctia hop chét Int-181 (MS (M+H)*: 451).

Hop chét Int-18m dugc tinh ché tiép bang cach sir dung SFC didu ché bt
d6i (cot: Chiralpak AS-H 250x4,6mm L.D., Sum Pha dong: isopropanol (0,05%
DEA) trong CO; tu 5% dén 40% Luwu lwong: 2,5ml/phut Chiéu dai budc séng:
220 nm) d& tao ra thanh phin rira giai truc twong Gng v6i chit ddng phan ddi
anh A cta hop chit Int-18m (MS (M+H)*: 451), va thanh phén rira giai sau tuong
ttng v&i chit dong phan d6i anh B cua hop chét Int-18m (MS (M+H)": 451).

Budc M— Téong hop hop chit 54-57

Hop chit 54 duoc diéu ché theo phuong phép vé co ban gidng nhu d3 mo
ta & buéc K cta vi dy 10, bit ddu tir chit ddng phan ddi anh A cta hop chét Int-
181. Tuong ty, hop chit 55 dugc didu ché tir chat dong phan ddi anh B ciia hop
chat Int-18l. |

Hop chét 54: '"H NMR (400 MHz, CDCls): 8 10,40 (s, 1 H), 8,43 (s, 1 H),
7,32-7,36 (m, 1 H), 6,77-6,83 (m, 2 H), 4,63-4,66 (m, 2 H), 4,41 (d, J=4,0 Hz, 1
H), 4,28-4,32 (m, 1 H), 3,83 (s, 1 H), 3,67-3,74 (m, 2 H), 3,44 (s, 3 H), 3,37 (s, 3
H), 1,35 (m, 3 H). MS (M+H)": 437.

Hop chit 55: 'H NMR (400 MHz, CDCL3): § 10,40 (s, 1 H), 8,43 (s, 1 H),
7,32-7,36 (m, 1 H), 6,77-6,83 (m, 2 H), 4,63-4,66 (m, 2 H), 4,41 (d, J= 4,0 Hz, 1
H), 4,28-4,32 (m, 1 H), 3,82 (s, 1 H), 3,67-3,74 (m, 2 H), 3,44 (s, 3 H), 3,37 (s, 3
H), 1,35 (m, 3 H). MS (M+H)": 437.

Hop chit 56 duoc didu ché theo phwong phép vé co ban gidng nhu d3 mo
ta & budc K cia vi du 10, bit diu tir chit ddng phan ddi anh A ctia hop chét Int-
18m. Tuong tw, hop chét 57 duoc didu ché tir chit ddng phan ddi 4nh B cua hop
chit Int-18m.

Hop chit 56: 'TH NMR (400 MHz, CDCl;): 8 10,45 (s, 1 H), 8,43 (s, 1 H),
7,32-7,36 (m, 1 H), 6,77-6,83 (m, 2 H), 4,58-4,66 (m, 3 H), 4,26-4,29 (m, 1 H),
3,81 (d, J=2,4 Hz, 1 H), 3,65 (d, J= 9,6 Hz, 1 H), 3,43-3,47 (m, 4 H), 3,24 (s, 3
H), 1,27 (m, 3 H). MS (M+H)": 437.

Hop chét 57: 'H NMR (400 MHz, CDCls): & 10,45 (s, 1 H), 8,43 (s, 1 H),
7.32~7,36 (m, 1 H), 6,77~6,83 (m, 2 H), 4,58~4,66 (m, 3 H), 4,26~4,29 (m, 1 H),
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3,81 (d, J= 2,4 Hz, 1 H), 3,65 (d, J= 9,6 Hz, 1 H), 3,43~3,47 (m, 4 H), 3,25 (s, 3
H), 1,27 (m, 3 H). MS (M+H)": 437.

Vidy 32

Diéu ché hop chit 58-61

B JOH . . Br:
N H Bueéc A BrocE TN Buroe € . )
BOFS H — ' N
Cla GHOM e LMOM oM H

Int-16) K198 Int-19k o
o F F [
e Me (<
Fnt-19d n-1% irt-18F
Chét dng phin d6i 3nh A Chit ddng phin 35i anh A
Chét ddng phin d5i 3nh B Chit déng phin 34 nh B
o
BudcF ﬂ e ,@Aﬂ B
—_— H ; * H .
F Mo F F " Ole
M
oH o Ly Bwe
58 [Chat dbng phin d5i inh A) 80 {Chit dbng phin d6i dnh A}
59 (Chat 6ng phin 46i anh B) 81 {Chit ddng phin Joi anh B)

Budc A— Tong hop hop chat Int-19a

Thém dung dich 1M chura tetrabutylamoni florua trong THF (10,54 mL,
10,54 mmol) vao dung dich khudy chira hop chét Int-16j (6,65 g, 10,54 mmol)
trong THF (60 mL). Khu4y hdn hgp phan tmg & 10°C trong 18 gio va sau d6 loai
b6 dung moi trong chan khong. Tinh ché phan con lai thu dugc bing céch sir
dung sic ky cot silica gel (diclometan: MeOH = 20: 1) dé tao ra hop chit Int-19a
& dang diu khong mau. 'H NMR (400 MHz, CDCls): § 7,70 (s, 1 H), 4,80-4,98
(m, 1 H), 4,65-4,72 (m, 1 H), 4,34-4,58 (m, 2 H), 4,09-4,33 (m, 2 H), 3,96 (d, /=
7,2 Hz, 3 H), 3,70-3,90 (m, 2 H), 3,34-3,50 (m, 3 H), 1,64 (brs, 1 H), 1,45 (m, 1
H), 0,80 (d, J= 13,8 Hz, 3 H). MS (M+H)™ 392.

Budc B— Tong hop hop chat Int-19b

Thém NaH (60% trong lugng trong déu khoang) (2,141 g, 53,5 mmol) vao
hén hop khudy chira hop chit Int-19a (3,5 g, 8,92 mmol) trong THF (50 mL) da
lam lanh & nhiét d6 0°C. Khudy hdn hop phan ung & nhiét do 10°C trong 20 phut,
va thém iodometan (19 g, 134 mmol). Khuiy hdn hop phan tmg & nhiét do 10°C
trong 16 gio. Dung phan Ung bang nude (2 mL) va loai bd dung mdi trong chén

khong. Tinh ché phan con lai thu dugc bing cach sir dung sic ky cot silica gel
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(diclometan: MeOH = 25: 1) d8 tao ra hop chit Int-19b & dang dau khéng mau.
TH NMR (400 MHz, CDCls): 8 7,60-7,69 (m, 1 H), 4,89-5,05 (m, 1 H), 4,36-4,76
(m, 3 H), 4,07-4,23 (m, 1 H), 3,93-4,05 (m, 3 H), 3,69-3,85 (m, 1 H), 3,55 (t, /=
7,0 Hz, 1 H), 3,22-3,48 (m, 10 H), 1,66-1,73 (m, 1 H), 1,42-1,52 (m, 1 H), 0,71-
1,03 (m, 3 H). MS (M+H)* 420.

Budc C— Téng hop hop chdt Int-19c¢

Thém TsOH (4616 mg, 24,27 mmol) vao dung dich khudy chira hop chit
Int-19b (3.4 g, 8,09 mmol) trong MeOH (30 mL). Khudy hdn hop phan tng &
nhiét o6 35°C trong 20 gid. Loai bo dung méi trong chén khong. Tinh ché phan
con lai thu dugc bing cach sir dung sic ky cot silica gel (diclometan: MeOH =
10: 1) dé tao ra hop chét Int-19¢ & dang diu khong mau. 'H NMR (400 MHz,
CDCl): & 7,59 (s, 1 H), 4,94 (brs, 1 H), 4,10-4,17 (m, 2 H), 4,01 (s, 3 H), 3,78-
3,88 (m, 1 H), 3,47-3,55 (m, 2 H); 3,42 (s, 3 H), 3,31 (s, 3 H), 1,24-1,27 (m, 2 H),
1,17 (s, 3 H). MS (M+H)": 376.

Buéc D— Téng hop hop chdt Int-19d

Thém Dess-Martin periodinan (3,4 g, 7,97 mmol) vao dung dich khudy
chira hop chét Int-19¢ (2,5 g, 6,64 mmol) trong 1,2-dicloetan (30 mL). Khudy
hdn hop phan tmg & nhiét do 15°C trong 1 gid. Loai bé dung mdi trong chan
khong, tinh ché phan con lai thu dugc bang cach st dung sic ky cot silica gel
(diclometan: MeOH = 10: 1) dé tao ra hop chét Int-19d & dang dau khéng mau.
'H NMR (400 MHz, CDCl3): § 7,68 (s, 1 H), 4,08-4,43 (m, 3 H), 4,00 (s, 3 H),
3,77-3,85 (m, 1 H), 3,53 (t, J= 5,6 Hz, 1 H), 3,42 (d, J = 8,8 Hz, 3 H), 3,19-3,32
(m, 3 H), 2,10~2,24 (m, 1 H), 1,94-2,03 (m, 1 H), 1,28 (d, /= 7,8 Hz, 3 H). MS
(M+H)*: 374.

Budc BE— Téng hop hop chit Int-19e and 19f

Thém (2,4-diflophenyl)metanamin (215 mg, 1,499 mmol), N-etyl-N-
isopropylpropan-2-amin (259 mg, 2,004 mmol) va Pd (PhsP)s (232 mg, 0,200
mmol) vao dung dich chira hop chét Int-19d (300 mg, 0,802 mmol) trong DMSO
(5 mL). Khudy phan ting trong binh ciu CO & nhiét d6 96°C trong 2 gid. Lam
ngudi phan Ung dén nhiét d6 25°C. Loc hdn hop phan ung va cd dic phan loc,
tinh ché phan con lai thu dugc bang cach st dung TLC didu ché (diclometan:
EtOAc = 1: 1) d& tao ra hdn hop thd chira tit ci bén chit ddng phan 1ap thé cta
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hop chéit Int-19e va 19f & dang dau khong mau. Hop chét thd nay dugc tinh ché
tiép bang cach st dung SFC (M7 "Cét: Chiralpak AD-H 250x4,6mm 1.D., 5 um
Pha dong: etanol (0,05% DEA) trong CO: tr 5% dén 40% Luu luong:
2,35ml/phiit Chidu dai budce séng: 220 nm") dé tao ra mdi cht ddng phan lap thé
riéng: chét ddng phan déi anh A ctia hop chit Int-19e (hop chét rira giai thir
nhét), chit ddng phan dbi anh B ciia hop chat Int-19e (hop chit rira giai thir hai),
chét ddng phan déi anh A ctia hop chét Int-19f (hop chét rira giai thir ba), va chit
ddng phan dbi anh B ciia hop chét Int-19f (hop chit rira giai tht tu). MS (M+H)":
465.

Chét ddng phan d6i anh A cua hop chét Int-19¢: '"H NMR (400 MHz,
CDCls): & 10,48 (brs, 1H), 8,40 (s, 1H), 7,32-7,42 (m, 1H), 6,74-6,87 (m, 2H),
4,57-4,70 (m, 2H), 4,44 (dd, J = 1,60, 13,60 Hz, 1H), 4,22 (dd, J = 4,40, 13,60
Hz, 1H), 4,00 (s, 3H), 3,79 (d, J= 1,20 Hz, 1H), 3,46-3,51 (m, 1H), 3,35-3,44 (m,
4H), 3,20 (s, 3H), 1,94-2,02 (m, 1H), 1,78 (m, 1H), 1,30 (s, 3H).

Chat ddng phén dbi anh B cua hop chit Int-19e: 'H NMR (400 MHz,
CDCls): & 10,49 (brs, 1 H), 8,40 (s, 1 H), 7,31-7,41 (m, 1 H), 6,80 (d, J = 8,40 Hz,
2 H), 4,63 (dd, J = 6,40, 8,80 Hz, 2 H), 4,44 (d, J = 13,60 Hz, 1 H), 4,23 (dd, J =
4,00, 13,60 Hz, 1 H), 3,99 (s, 3 H), 3,78 (brs, 1 H), 3,46-3,50 (m, 1 H), 3,36-3,44
(m, 4 H), 3,20 (s, 3 H), 1,92-2,04 (m, 1 H), 1,78 (m, 1 H), 1,30 (s, 3 H).

Chit ddng phan dbi anh A cua hop chit Int-19f: 'H NMR (400 MHz,
CDCl): § 10,35-10,56 (m, 1 H), 8,40 (s, 1 H), 7,30-7,42 (m, 1 H), 6,73-6,88 (m,
2 H), 4,63 (d, J= 5,60 Hz, 2 H), 4,24-4,35 (m, 2 H), 4,00 (s, 3 H), 3,85 (brs, 1 H),
3,49-3,59 (m, 2 H), 3,39 (s, 3 H), 3,30 (s, 3 H), 2,14-2,23 (m, 1 H), 1,95-2,03 (m,
1 H), 1,27 (s, 3 H).

Chit ddng phan dbi anh B ciia hop chit Int-19f: 'H NMR (400 MHz,
CDCls): 6 10,35-10,56 (m, 1 H), 8,40 (s, 1 H), 7,30-7,42 (m, 1 H), 6,73-6,88 (m,
2 H), 4,63 (d, J = 5,60 Hz, 2 H), 4,24-4,35 (m, 2 H), 4,00 (s, 3 H), 3,85 (brs, 1 H),
3,49-3,59 (m, 2 H), 3,39 (s, 3 H), 3,30 (s, 3 H), 2,14-2,23 (m, 1 H), 1,95-2,03 (m,
1 H), 1,27 (s, 3 H).

Bu6c F— Téng hop hop chdt 58-61

Theo phuong phép v& co ban gidng nhu da mé ta & bude K cia vi du 10,
hop chét 58 dugc didu ché bt dAu tir chit dong phan dbi anh A cta hop chét Int-

-96-



31635

19e. Tuong tu, hop chit 59 dwgc diéu ché tir chit ddng phan d6i anh B cta hop
chét Int-19e.

Hop chét 58: 'H NMR (400 MHz, CDCls): 8 10,44 (brs, 1 H), 8,41 (s, 1
H), 7,32-7,39 (m, 1 H), 6,76-6,85 (m, 2 H), 4,65 (d, J = 3,60 Hz, 2 H), 4,52 (d, J
— 13,60 Hz, 1 H), 4,28 (dd, J = 3,60, 13,60 Hz, 1 H), 3,82 (d, J = 1,60 Hz, 1 H),
3,52-3,59 (m, 1 H), 3,41 (s, 4 H), 3,22 (s, 3 H), 1,98-2,06 (m, 1 H), 1,73-1,80 (m,
1 H), 1,38 (s, 3 H). MS (M+H)* 451.

Hop chét 59: '"H NMR (400 MHz, CDCls) & 10,44 (brs, 1 H), 8,41 (s, 1 H),
7,31-7,40 (m, 1 H), 6,75-6,87 (m, 2 H), 4,65 (brs, 2 H), 4,52 (d, J = 13,60 Hz, 1
H), 4,24-4,31 (m, 1 H), 3,82 (brs, 1 H), 3,56 (t, J="7,20 Hz, 1 H), 3,42 (s, 4 H),
3,22 (s, 3 H), 2,02 (m, 1 H), 1,76 (d, J= 15,20 Hz, 1 H), 1,38 (s, 3 H). MS
(M+H)* 451.

Theo phwong phép vé co ban gidng nhu da mo ta & bude K clia vi du 10,
hop chit 60 dugc didu ché bit dAu tir chit ddng phan déi anh A ctia hgp chat Int-
19f. Tuong tu, hop chit 61 duogc didu ché tir chit ddng phan d6i anh B clia hop
chét Int-19e.

Hop chét 60: 'H NMR (400 MHz, CDCl3) 8 10,43 (br. s., 1 H), 8,42 (s, 1
H), 7,31-7,40 (m, 1 H), 6,74-6,89 (m, 2 H), 4,65 (t, J = 5,60 Hz, 2 H), 4,28-4,39
(m, 2 H), 3,91 (br. s,, 1 H), 3,52-3,63 (m, 2 H), 3,40 (s, 3 H), 3,31 (s, 3 H), 2,20
(dd, J=5,60, 7,60 Hz, 1 H), 2,09-2,16 (m, 1 H), 1,33 (s, 3 H). MS (M+H)" 451.

Hop chét 61: 'H NMR (400 MHz, CDCl3) 8 10,45 (brs, 1 H), 8,44 (s, 1 H),
7,30-7,40 (m, 1 H), 6,72-6,89 (m, 2 H), 4,64 (t, J= 5,60 Hz, 2 H), 4,28-4,40 (m, 2
H), 3,91 (brs, 1 H), 3,58 (m, 2 H), 3,40 (s, 3 H), 3,31 (s, 3 H), 2,08-2,26 (m, 2 H),
1,33 (s, 3 H). MS (M+H)* 451.

Viduy 33

Pidu ché hop chit 62-73
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Hop chét 62-71 dugc didu ché bang phwong phéap vé co ban giéng nhu da
md ta trong vi du 32, chi thay (2,4-diflophenyl)metanamin & buéc E bang
benzylamin thich hop.

Hop chét 62: 'H NMR (400 MHz, CDCls) & 10,45 (brs, 1 H), 8,38 (s, 1H),
727731 (m, 2 H), 7,02 (t, J = 7,83 Hz, 1 H), 4,72 (brs, 2 H), 4,52 (d, J = 12,72
Hz, 1 H), 4,26 (dd, J = 4,01, 13,99 Hz, 1 H), 3,82 (brs, 1 H), 3,55 (dd, J = 2,93,
9,00 Hz, 1 H), 3,42 (s, 4 H), 3,23 (s, 3 H), 1,99-2,05 (m, 1 H), 1,75-1,79 (m, 1 H),
1,38 (s, 3 H). MS (M+H)* 467.

Hop chét 63: 'H NMR (400 MHz, CDCl;) & 10,45 (brs, 1 H), 8,38 (s, 1 H),
7.26-7,32 (m, 2 H), 7,02 (t, J = 7,83 Hz, 1 H), 4,68-4,75 (m, 2 H), 4,52 (d, J =
13,11 Hz, 1 H), 4,26 (dd, J = 4,11, 13,89 Hz, 1 H), 3,82 (d, J = 1,76 Hz, 1 H),
3,53-3,59 (m, 1 H), 3,38-3,47 (m, 4 H), 3,22 (s, 3 H), 2,00-2,06 (m, 1 H), 1,78
(brs, 1 H), 1,38 (s, 3 H). MS (M+H)* 467.

Hop chét 64: '"H NMR (400 MHz, CDCls) 8 10,44 (brs, 1 H), 8,40 (s, 1 H),
7,28 (brs, 2 H), 7,02 (t, J = 7,73 Hz, 1 H), 4,71 (brs, 2 H), 4,33 (brs, 2 H), 3,91
(brs, 1 H), 3,53-3,62 (m, 2 H), 3,40 (s, 3 H), 3,32 (s, 3 H), 2,18-2,23 (m, 1 H),
2,11-2,17 (m, 1 H), 1,34 (s, 3 H). MS (M+H)™ 467.

Hop chit 65: 'H NMR (400 MHz, CDCl3) & 10,44 (brs, 1 H), 8,40 (s, 1 H),
7,28 (brs, 2 H), 7,02 (t, J = 7,63 Hz, 1 H), 4,71 (brs, 2 H), 4,32 (brs, 2 H), 3,91
(brs, 1 H), 3,53-3,62 (m, 2 H), 3,40 (s, 3 H), 3,32 (s, 3 H), 2,18-2,24 (m, 1 H),
2,14 (t, J = 4,99 Hz, 1 H), 1,34 (s, 3 H). MS (M+H)* 467.

Hop chét 66: 'H NMR (400 MHz, CDCls) & 10,41 (brs, 1 H), 8,40 (s, 1 H),
7.36-7,40 (m, 1 H), 7,17~7,25 (m, 1 H), 6,98-7,12 (m, 2 H), 4,70 (d, J = 4,50 Hz,
2 H), 4,51 (d, J = 13,89 Hz, 1 H), 4,26 (dd, J = 3,72, 13,89 Hz, 1 H), 3,81 (brs, 1
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H), 3,38-3,60 (m, 5 H), 3,22 (s, 3 H), 2,00-2,05 (m, 1 H), 1,74-1,78 (m, 1 H), 1,37
(s, 3 H). MS (M-+H)* 433.

Hop chit 67: "H NMR (400 MHz, CDCl3) & 10,41 (brs, 1 H), 8,40 (s, 1 H),
7,38 (t, J = 6,85 Hz, 1 H), 7,17-7,25 (m, 1 H), 6,95-7,14 (m, 2 H), 4,70 (d, J =
3,91 Hz, 2 H), 4,50 (d, J = 13,69 Hz, 1 H), 4,26 (dd, J = 3,72, 13,89 Hz, 1 H),
3,81 (brs, 1H), 3,52-3,58 (m, 1 H), 3,41 (s, 4 H), 3,22 (s, 3 H), 1,99-2,05 (m, 1 H),
1,73-1,79 (m, 1 H), 1,37 (s, 3 H). MS (M+H)" 433.

Hop chét 68: 'H NMR (400 MHz, CDCl;) § 10,39 (brs, 1 H), 8,41 (s, 1 H),
738 (t,J = 7,14 Hz, 1 H), 7,17-7,25 (m, 1 H), 6,98-7,12 (m, 2 H), 4,70 (brs, 2 H),
4.25-439 (m, 2 H), 3,89 (brs, 1 H), 3,50-3,64 (m, 2 H), 3,39 (s, 3 H), 3,32 (s, 3
H), 2,19 (dd, J = 5,58, 7,73 Hz, 1 H), 2,09-2,16 (m, 1 H), 1,33 (s, 3 H). MS
(M+H)* 433.

Hop chét 69: 'H NMR (400 MHz, CDCL;) 8 10,41 (brs, 1 H), 8,44 (brs, 1
H), 7,37 (t, J = 6,75 Hz, 1 H), 7,17-7,25 (m, 1 H), 6,97-7,14 (m, 2 H), 4,70 (brs, 2
H), 4,24-4,41 (m, 2 H), 3,88 (brs, 1 H), 3,50~3,64 (m, 2 H), 3,39 (s, 3 H), 3,31 (s,
3 H), 2,08-2,25 (m, 2 H), 1,33 (s, 3 H). MS (M+H)" 433.

Hop chét 70: 'H NMR (400 MHz, CDCl3) & 10,32 (brs, 1 H), 8,37 (s, 1H),
7.16-7,25 (m, 1 H), 6,87 (t, J = 7,63 Hz, 2 H), 4,65-4,81 (m, 2 H), 4,49 (d, J =
13,50 Hz, 1 H), 4,23 (dd, J = 3,91, 13,89 Hz, 1 H), 3,81 (brs, 1 H), 3,51-3,59 (m,
1 H), 3,36-3,47 (m, 4 H), 3,21 (s, 3 H), 1,97-2,06 (m, 1 H), 1,73-1,78 (m, 1 H),
1,36 (s, 3 H). MS (M+H)* 451.

Hop chét 71: 'H NMR (400 MHz, CDCls) 6 10,31 (brs, 1 H), 8,36 (s, 1 H),
7,14-7.23 (m, 1 H), 6,86 (t, J = 7,53 Hz, 2 H), 4,64-4,79 (m, 2 H), 4,47 (d, J =
13,50 Hz, 1 H), 4,22 (dd, J = 3,72, 13,69 Hz, 1 H), 3,79 (brs, 1 H), 3,49-3,56 (m,
1 H), 3,39 (s, 4 H), 3,20 (s, 3 H), 1,97-2,04 (m, 1 H), 1,75 (d, J = 4,30 Hz, 1 H),
1,34 (s, 3 H). MS (M+H)* 451,

Hop chét 72: 'H NMR (400 MHz, CDCl;) 5 10,33 (brs, 1 H), 8,36-8,44
(m, 1 H), 7,16-7,25 (m, 1 H), 6,88 (t, J = 7,53 Hz, 2 H), 4,73 (dq, J = 5,38, 14,51
Hz, 2 H), 4,26-4,36 (m, 2 H), 3,89 (brs, 1 H), 3,51-3,62 (m, 2 H), 3,39 (s, 3 H),
3,31 (s, 3 H), 2,10-2,21 (m, 2 H), 1,32 (s, 3 H). MS (M+H)" 451.

Hop chét 73: 'H NMR (400 MHz, CDCl3) & 10,32 (brs, 1 H), 8,40 (s, 1 H),
7.14-7.25 (m, 1 H), 6,87 (t, J = 7,63 Hz, 2 H), 4,66-4,80 (m, 2 H), 4,31 (brs, 2 H),
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3,89 (brs, 1 H), 3,51-3,63 (m, 2 H), 3,38 (s, 3 H), 3,31 (s, 3 H), 2,10-2,22 (m, 2
H), 1,32 (s, 3 H). MS (M+H)* 451.

Vi dy 34

Pidu ché hop chit 74-93
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Hop chét 74-93 duoc diéu ché bang phuong phéap vé co ban gidng nhu da
mo ta trong vi du 32, chi thay thé hop chit Int-16j & budc A bing hop chét Int-
20a, va thay thé benzylamin thich hop & buéc E.

Hop chét 74: 'H NMR (400 MHz, CDCls) & 10,38 (br. s, 1 H), 8,39 (s, 1
H), 7,29-7,38 (m, 1 H), 6,72-6,85 (m, 2 H), 4,55-4,71 (m, 2 H), 4,23-4,41 (m, 2
H), 3,64 (s., 1 H), 3,26-3,48 (m, 8 H), 1,86-1,92 (m, 2 H), 1,59-1,68 (m, 1 H),
1,47-1,57 (m, 1 H), 1,27 (s, 3 H). MS (M+H)": 465.

Hop chét 75: 'H NMR (400 MHz, CDCls) 8 10,42 (br. s, 1 H), 8,44 (s, 1
H), 7,31-7,38 (m, 1 H), 6,75-6,86 (m, 2 H), 4,56-4,70 (m, 2 H), 4,26-4,46 (m, 2
H), 3,65 (s., 1 H), 3,33-3,47 (m, 8 H), 1,85-1,95 (m, 2 H), 1,60-1,71 (m, 1 H),
1,48-1,58 (m, 1 H), 1,29 (s, 3 H). MS (M+H)": 465.
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Hop chit 76: 'H NMR (400 MHz, CDCl3) § 10,38 (br. s., 1 H), 8,38 (s, 1
H), 7,29-7,39 (m, 1 H), 6,73-6,84 (m, 2 H), 4,56-4,69 (m, 2 H), 4,24-4,44 (m, 2
H), 3,65 (s, 1 H), 3,32-3,43 (m, 4 H), 3,18-3,30 (m, 4 H), 1,69-1,80 (m, 1 H),
1,53-1,66 (m, 3 H), 1,33 (s, 3 H). MS (M+H)™: 465.

Hop chét 77: 'H NMR (400 MHz, CDCL;) § 10,42 (br. s, 1 H), 8,42 (s, 1
H), 7,31-7,40 (m, 1 H), 6,74-6,86 (m, 2 H), 4,56-4,71 (m, 2 H), 4,25-4,47 (m, 2
H), 3,66 (s, 1 H), 3,35-3,44 (m, 4 H), 3,21-3,31 (m, 4 H), 1,72-1,83 (m, 1 H),
1,54-1,69 (m, 3 H), 1,35 (s, 3 H). MS (M+H)": 465.

Hop chét 78: 'H NMR (400 MHz, CDCL;) § 10,48 (br. s, 1 H), 8,47 (s, 1
H), 7,24-7,31 (m, 2 H), 7,02 (t, J= 7,6 Hz, 1 H), 4,64-4,78 (m, 2 H), 4,26-4,45
(m, 2 H), 3,65 (5, 1 H), 3,32-3,47 (m, 8 H), 1,87-1,94 (m, 2 H), 1,60-1,70 (m, 1
H), 1,47-1,58 (m, 1 H), 1,29 (s, 3 H). MS (M+H)*: 481.

Hop chit 79: '"H NMR (400 MHz, CDCL;) & 10,48 (br. s, 1 H), 8,46 (s, 1
H), 7,23-7,32 (m, 2 H), 7,02 (t, J = 7,6 Hz, 1 H), 4,64-4,77 (m, 2 H), 4,26-4,45
(m, 2 H), 3,65 (s, 1 H), 3,30-3,49 (m, 8 H), 1,84-1,96 (m, 2 H), 1,60-1,71 (m, 1
H), 1,48-1,59 (m, 1 H), 1,28 (s, 3 H). MS (M+H)": 481.

Hop chét 80: 'H NMR (400 MHz, CDCL:) & 10,47 (br. s, 1 H), 8,44 (s, 1
H), 7,24-7,31 (m, 2 H), 7,02 (t, J = 7,6 Hz, 1 H), 4,65-4,77 (m, 2 H), 4,29-4,44
(m, 2 H), 3,66 (s, 1 H), 3,35-3,43 (m, 4 H), 3,22-3,31 (m, 4 H), 1,72-1,82 (m, 1
H), 1,54-1,67 (m, 3 H), 1,35 (s, 3 H). MS (M+H)": 481.

Hop chit 81: '"H NMR (400 MHz, CDCL;) § 10,48 (br. s, 1 H), 8,44 (s, 1
H), 7,23-7,31 (m, 2 H), 7,02 (t, J= 7,6 Hz, 1 H), 4,65-4,77 (m, 2 H), 4,29-4,45
(m, 2 H), 3,66 (s, 1 H), 3,34-3,45 (m, 4 H), 3,21-3,31 (m, 4 H), 1,72-1,82 (m, 1
H), 1,54-1,68 (m, 3 H), 1,35 (s, 3 H). MS (M+H)": 481.

Hop chét 82: 'H NMR (400 MHz, CDCl3) & 10,31 (br. s, 1 H), 8,40 (s, 1
H), 7,14-7,23 (m, 1 H), 6,86 (t, J = 7,6 Hz, 2 H), 4,64-4,77 (m, 2 H), 4,25-4,40
(m, 2 H), 3,63 (s, 1 H), 3,28-3,46 (m, 8 H), 1,81-1,93 (m, 2 H), 1,58-1,67 (m, 1
H), 1,46-1,55 (m, 1 H), 1,26 (s, 3 H). MS (M+H)": 465.

Hop chit 83: 'H NMR (400 MHz, CDCL3) & 10,32 (br. s, 1 H), 8,41 (s, 1
H), 7,16-7,23 (m, 1 H), 6,86 (t, J = 7,6 Hz, 2 H), 4,63-4,77 (m, 2 H), 4,34-4,41
(m, 1 H), 4,24-431 (m, 1 H), 3,63 (s, 1 H), 3,31-3,44 (m, 8 H), 1,84-1,92 (m, 2
H), 1,58-1,67 (m, 1 H), 1,46-1,56 (m, 1 H), 1,26 (s, 3 H). MS (M+H)": 465.
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Hop chit 84: 'H NMR (400 MHz, CDCL;) § 10,32 (br. s, 1 H), 8,40 (s, 1
H), 7,17-7,24 (m, 1 H), 6,87 (t, J = 7,6 Hz, 2 H), 4,65-4,79 (m, 2 H), 4,36-4,42
(m, 1 H), 4,25-4,33 (m, 1 H), 3,65 (s, 1 H), 3,33-3,43 (m, 4 H), 3,19-3,30 (m, 4
H), 1,71-1,81 (m, 1 H), 1,53-1,67 (m, 3 H), 1,34 (s, 3 H). MS (M+H)": 465.

Hop chét 85: 'H NMR (400 MHz, CDCls) & 10,35 (br. s, 1 H), 8,42 (s, 1
H), 7,16-7,25 (m, 1 H), 6,87 (t, J= 7,6 Hz, 2 H), 4,65-4,79 (m, 2 H), 4,36-4,43
(m, 1 H), 4,25-4,34 (m, 1 H), 3,65 (s, 1 H), 3,34-3,43 (m, 4 H), 3,20-3,30 (m, 4
H), 1,70-1,81 (m, 1 H), 1,54-1,66 (m, 3 H), 1,34 (s, 3 H). MS (M+H)": 465.

Hop chét 86: "H NMR (400 MHz, CDCls) (400 MHz, CDCls) § 10,38 (s, 1
H), 8,43 (s, 1 H), 7,37 (t, J="7,2 Hz, 1 H), 7,18-7,24 (m, 1 H), 6,99-7,12 (m, 2 H),
4,64-4,76 (m, 2 H), 4,36-4,44 (m, 1 H), 4,24-4,31 (m, 1 H), 3,63 (s, 1 H), 3,30-
3,47 (m, 8 H), 1,87-1,93 (m, 2 H), 1,60-1,68 (m, 1 H), 1,47-1,57 (m, 1 H), 1,28 (s,
3 H). MS (M+H)*: 447,

Hop chit 87: 'H NMR (400 MHz, CDCls) & 10,40 (s, 1 H), 8,45 (s, 1 H),
7,37 (t, J= 72 Hz, 1 H), 7,19-7,24 (m, 1 H), 7,00-7,11 (m, 2 H), 4,64-4,76 (m, 2
H), 4,36-4,44 (m, 1 H), 4,24-4,31 (m, 1 H), 3,63 (s, 1 H), 3,32-3,47 (m, 8 H),
1,85-1,95 (m, 2 H), 1,60-1,70 (m, 1 H), 1,47-1,57 (m, 1 H), 1,27 (s, 3 H). MS
(M+H)*: 447,

Hop chét 88: 'H NMR (400 MHz, CDCls) & 10,37 (s., 1 H), 8,40 (s, 1 H),
7,36 (t, J= 7.2 Hz, 1 H), 7,16-7,23 (m, 1 H), 6,98-7,10 (m, 2 H), 4,63-4,74 (m, 2
H), 4,26-4,42 (m, 2 H), 3,64 (s, 1 H), 3,33-3,43 (m, 4 H), 3,19-3,30 (m, 4 H),
1,72-1,79 (m, 1 H), 1,54-1,66 (m, 3 H), 1,33 (s, 3 H). MS (M+H)": 447.

Hop chét 89: 'H NMR (400 MHz, CDCL3) & 10,36 (s, 1 H), 8,40 (s, 1 H),
736 (t, J= 7,2 Hz, 1 H), 7,16-7,23 (m, 1 H), 6,98-7,09 (m, 2 H), 4,63-4,74 (m, 2
H), 4,26-4,40 (m, 2 H), 3,63 (s, 1 H), 3,32-3,42 (m, 4 H), 3,20-3,29 (m, 4 H),
1,72-1,78 (m, 1 H), 1,54-1,64 (m, 3 H), 1,33 (s, 3 H). MS (M+H)": 447.

Hop chét 90: 'H NMR (400 MHz, CDCls) 8 10,29 (br. s, 1 H), 8,37 (s, 1
H), 6,63 (t, J= 8,0 Hz, 2 H), 4,56-4,72 (m, 2 H), 4,23-4,39 (m, 2 H), 3,63 (s, 1 H),
3,27-3,46 (m, 8 H), 1,83-1,93 (m, 2 H), 1,57-1,67 (m, 1 H), 1,44-1,55 (m, 1 H),
1,26 (s, 3 H). MS (M+H)": 483.

Hop chét 91: 'H NMR (400 MHz, CDCls) & 10,29 (br. s, 1 H), 8,37 (s, 1
H), 6,63 (t, J= 8,0 Hz, 2 H), 4,57-4,72 (m, 2 H), 4,24-4,38 (m, 2 H), 3,63 (s, 1 H),
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3,25-3,47 (m, 8 H), 1,84-1,93 (m, 2 H), 1,58-1,67 (m, 1 H), 1,45-1,55 (m, 1 H),
1,26 (s, 3 H). MS (M+H)": 483.

Hop chét 92: '"H NMR (400 MHz, CDCL:) § 10,27 (br. s, 1 H), 8,33 (s, 1
H), 6,59 (t, J = 8,0 Hz, 2 H), 4,54-4,67 (m, 2 H), 4,30-4,36 (m, 1 H), 4,18-4,25
(m, 1 H), 3,59 (s, 1 H), 3,28-3,36 (m, 4 H), 3,15-3,23 (m, 4 H), 1,66-1,74 (m, 1
H), 1,49-1,59 (m, 3 H), 1,28 (s, 3 H). MS (M+H)*: 483.

Hop chét 93: 'H NMR (400 MHz, CDCl3) § 10,20 (br. s, 1 H), 8,34 (s, 1
H), 6,64 (t, J= 8,0 Hz, 2 H), 4,59-4,73 (m, 2 H), 4,23-4,46 (m, 2 H), 3,64 (s, 1 H),
3,33-3,41 (m, 4 H), 3,19-3,28 (m, 4 H), 1,66-1,74 (m, 1 H), 1,49-1,59 (m, 3 H),
1,32 (s, 3 H). MS (M+H)": 483.

Vi du 35

Diéu ché hop chét Int-20d

- =0

Int-20a Int-20k int-20c Int=20d

O

BWGA chﬁ

DEE

Budc A— Téng hop hop chdt Int-20a

Thém nhé giot metyl 2-oxoxyclohexancarboxylat (5,00 g, 32,00 mmol)
trong 50 mL THF vao hdn hgp chira natri hydrua (60% trong lugng trong dau
khoang) (2,56 g, 64,00 mmol) trong 90 mL THF & nhiét d6 0°C. Khudy hdn hop
thu dugc & nhiét @6 0°C trong 30 phat. Sau d6 thém dietyl phosphoroxyanidat
(4,91 ml, 32,3 mmol) vao hdn hgp néu trén. Khudy phan tmg & nhiét d6 0°C trong
1 gio nita. T tir dung phén Ung bang 200 mL dung dich nuéc NH4CI bio hoa.
Chiét phan chira nu6e bing 2x150 mL EtOAc. Lam kho pha hitu co két hop bang
Na;SO;4 khan va co dic dé tao ra hop chét este phosphono hau nhu tinh khiét Int-
20a & dang dau khong mau. 'H NMR (400 MHz, CDCls): § 4,17-4,23 (m, 4 H);
3,72 (s, 3 H); 2,45-2,48 (m, 2 H); 2,35-2,37 (m, 2 H); 1,70-1,74 (m, 2 H); 1,62-
1,64 (m, 2 H); 1,35-1,37 (m, 6 H).

Budc B— Téng hop hop chit Int-20b
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Trong binh thét ¢b day tron thé tich 500 ml, thém nhé giot metyllithi (40,6
ml, 65,0 mmol) vao huyén phu chira ddng (I) iodua (4,95 g, 26,0 mmol) trong 180
mL ete & nhiét d6 0°C. Lam lanh ngay dung dich thu dugc dén nhiét do -40°C, va
thém dung dich chira hop chit Int-20a (7,6 g, 26,0 mmol) trong 10 mL Et,O. T
tir 1am 4m phan tmg dén nhiét d6 trong phong qua dém. Thém tir tr NH4Cl bdo
hoa (20 mL) vao dé dirmng phan tng. Loc sau d6 co dic phén loc tao ra phan con
lai ma dugc tinh ché bing cach st dung sic ky cot silica gel rira giai bing 10%
EtOAc / hexan dé tao ra hop chét Int-20b & dang dau khéng mau. 'H NMR (400
MHz, CDCIl3): & 3,73 (s, 3 H); 2,25-2,28 (m, 2 H); 2,11-2,14 (m, 2 H); 2,00 (s, 3
H); 1,61-1,62 (m, 4 H).

Budc C— Téng hop hop chdt Int-20c

Thém diisobutyl nhém hydrua 1M trong diclometan (20,75 ml, 20,75
mmol) vao dung dich chira hop chit Int-20b (1,6 g, 10,38 mmol) trong 100 mL
CH,Cl, da lam lanh dén nhiét do -78°C. Khudy phéan tmg & nhiét d¢ nay trong 1,5
gio. Thém 10 mL MeOH va sau d6 thém 10 mL dung dich Na2COs3 bdo hoa vao
phan tmg. Khudy hdn hgp nay & nhiét @ trong phong trong 1 gid. Thém NaxSO4
vao hdn hop nay. Loc phan tmg qua xelit va rira banh loc bing 50 mL CH,Cl. C6
ddc pha hitu co két hop dé tao ra hop chét hdu nhu tinh khiét Int-20¢ & dang dau
khong mau. 'H NMR (400 MHz, CDCl3): § 4,13 (s, 2 H); 2,11-2,13 (m, 2 H);
1,98-2,00 (m, 2 H); 1,72 (s, 3 H); 1,62-1,67 (m, 4 H).

Budc D— Téng hop hop chit Int-20d

Thém tribromophosphin (0,452 ml, 4,75 mmol) vao dung dich chtra hop
chit Int-20c trong 50 mL Et,O & nhiét d6 0°C. Sau d6 tir tir 1am 4m phan tmg dén
nhiét do trong phong qua dém. Dung phéan Ung bang 100 mL dung dich nuéc
NaHCO3 bdo hoa & nhiét dd 0°C. Chiét phan chira nude bang 2x100 mL Et;O.
Rira pha hiru co két hop bing nuée mudi, 1am kho bing Na,SO4 va cb dic dé tao
ra hgp chét Int-20d & dang dau khong mau. 'H NMR (400 MHz, CDCls): § 4,05
(s, 2 H); 2,14-2,15 (m, 2 H); 2,01-2,03 (m, 2 H); 1,74 (s, 3 H); 1,60-1,67 (m, 4 H).

Vidu 36

Didu ché hop chit 94 va 95

-104-



31635

Br. Sy Br- _
N . N
Buéc A | BuicB |
nt-1+ It-200 g o w2 ——n 0"
Me OH Mo OAC OMe QAT
Int-2ta Int-21b Inf-21¢
QH OH OH
BudcD N BuécE Z N Buréc F Z "N
— G 7 N —— A
OMe OH Me O
i int-2%e Int-21f
F 0

oH

¥
("'

Buéc A— Tong hop hop chit Int-21a

Thém bdt indi (3,92 g, 34,1 mmol) vao hdn hgp chira natri iodua (1,331 g,
8,88 mmol) va hop chét Int-20d (1,550 g, 8,19 mmol) trong 15 mL DMF. Khudy
hdn hop & nhiét @6 trong phong trong 10 phut. Sau d6 thém hop chét Int-1 (2,2 g,
6,83 mmol) vao hdn hop nay. Khudy phan mg & nhiét do trong phong trong 1
gid, va sau d6 & nhiét do 50°C trong 30 phut. Pha loang hdn hop phan tng bing
100 mL EtOAc va loc. Rira pha hiru co bang nudc va nude mubi, 1am khod bing
natri sulfat khan. Sau khi loc, loai bé dung mdi hitu co trong chén khong dé tao ra
phin con lai ma dwoc tinh ché bing cach st dung sic ky cot silica gel rira gidi
bing 20% EtOAc/hexan dé tao ra hop chit Int-21a & dang diu khong mau.
LCMS phén tich tinh cho C22H26BrNOs: 431,11; tim thdy trong thuc té: 432,00
(M+1)".
Budc B— Tong hop hop chdt Int-21b

Thém trietylamin (2,45 g, 24,29 mmol) va 4-dimetylaminopyridin (0,30 g,
2,429 mmol) vao dung dich chtra hop chit Int-21a (2,10 g, 4,86 mmol) trong
axetic anhydrua (10 ml, 106 mmol). Khudy phan tng & nhiét d6 trong phong
trong 1 gio. Loai bé dung mdi trong chan khong. Tinh ché phan con lai thu duoc

béng céach str dung séc ky cot silica gel rira giai béng 20% EtOAC/hexan dé tao ra
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hop chét Int-21b & dang bot khong mau. LCMS phan tich tinh cho C24HasBrNO4:
473,12; tim thiy trong thuc té: 474,03 (M+1)".

Budc C— Téng hop hop chat Int-21c

Thém osimi tetroxit trong #-BuOH (4,50 mL, 0,443 mmol) va 4-
metylmorpholin 4-oxit (1,56 g, 13,28 mmol) vao dung dich chita hop chit Int-
21b (2,10 g, 4,43 mmol) trong 35 mL. THF / 9 mL HxO. Khudy hén hop nay &
nhiét do trong phong qua dém. Pha loang hdn hop phan tng bang 100 mL EtOAc
va sau d6 thém 3 g natri metathiosulfit rin. Sau d6 khudy hén hop trong 30 phut.
Loc hdn hop va co dic phan loc. Tinh ché phan con lai thu duoc bang cach sir
dung séc ky cot silica gel rira giai bing 60% EtOAc / hexan d tao ra hop chit
Int-21c & dang chét rin mau tring. LCMS phan tich tinh cho C24H30BrNOs:
507,13; tim thdy trong thuc té: 508,02 (M+1)*.

Budc D- Tdng hop hop chat Int-21d

Thém 4-metylbenzen-1-sulfonyl clorua (1,07 g, 5,61 mmol) vao dung dich
khudy chtra hop chét Int-21c (1,9 g, 3,74 mmol) trong 12 mL pyridin. Khudy
phan (rng & nhiét dd trong phong qua dém, sau d6 gia nhiét & nhiét 4o 60°C trong
2 gid. Sau d6 thém 5 mL MeOH vao phan tng va c6 dic phan tng d€ loai bd
phén 16n pyridin. Tinh ché phan con lai thu duoc bing cach sir dung sdc ky cot
silica gel rira giai bang 10% MeOH/DCM @8 tao ra hop chit Int-21d & dang chét
rén mau tréng. LCMS phén tich tinh cho Ci7H»BrNOs: 399,07; tim thdy trong
thue té: 400,03 (M+1)".

Buéc E— Téng hop hop chit Int-21e

Thém kali cacbonat (380 mg, 2,75 mmol) vao dung dich chira hop chit
Int-21d (0,22 g, 0,550 mmol) trong 6 mL. MeOH. Khudy phan tng & nhiét do
60°C trong 30 phut. Loai bd hau hét dung moi trong chan khong. Thém 10 mL
10% MeOH / diclometan vao ph?m con lai thu duogc. Loc hdn hop thu duge. CO
dic dich cai trong chan khong va tinh ché phén con lai thu dugc bing céach st
dung sic ky cdt silica gel rira giai bing 10% MeOH / diclometan dé tao ra hop
chit Int-21e & dang chét rin mau tring. LCMS phan tich tinh cho C1sH20BrNO4:
357,06; tim thiy trong thuc té: 357,98 (M+1)".

Buéc F— Téng hop hop chdt Int-21f
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Thém Dess-Martin periodinat (1,32 g, 3,13 mmol) vao dung dich khudy
chira hop chat Int-21e (0,70 g, 1,95 mmol) trong 20 mL diclometan. Khudy hdn
hop nay & nhiét dd trong phong trong 2 gio. Thém 1 mL H20 vao hdn hop va loc
két tiia. C6 dic phin loc trong chan khong va thém 2 mL DMSO vio phan con lai
thu dugc. Tinh ché hdn hop bing cach st dung cot C18 pha dao (150 g) rira giai
bing 5% ACN/H,0 dén 100% ACN/HO véi 0,1% TFA dé tao ra hop chét Int-
21f & dang chét rin mau tring. LCMS phan tich tinh cho CisHisBrNOs: 355,04;
tim thdy trong thuc té: 356,02 (M+1)".

Bu6c G- Tong hop hop chit Int-21g va Int-21h

Thém diaxetoxypaladi (63,0 mg, 0,281 mmol) vao hdn hgp chira hgp chét
Int-21f (0,50 g, 1,404 mmol), N-etyl-N-isopropylpropan-2-amin (0,54 g, 4,21
mmol), (2,4-diflophenyl)metanamin (0,30 g, 2,105 mmol) va (oxybis(2,1-
phenylen))bis(diphenylphosphin) (0,15 mg, 0,281 mmol) trong 12 mL. DMSO.
Sau d6, hdn hop ndy duogc suc qua CO trong 20 phit trong binh cdu CO & nhiét
do trong phong, sau d6 gia nhiét ¢ nhiét d6 80°C trong binh cdu CO trong 2 gid.
Lam mat phan tmg va tinh ché truc tiép bang cach st dung cot C18 pha dao (150
g) rira gidi bing 5% ACN/H0-100% ACN/H20 véi 0,1% TFA d tao ra sén
phim mong mudn & dang hén hop raxemic cta né. Sau do, tach chét ddng phan
dbi anh bing cot AD bat dbi (30x250 mm) rira giai bing 50% MeOH/CO; & 70
ml/phit dé tao ra hop chét Int-21g va hop chét Int-21h & dang chét rin mau
tring. LCMS phan tich tinh cho CosHasFaN>Os: 446,17; tim thy trong thuc té:
446,99 (M+1)".

Bu6c H— Téng hop hop chat 94 va 95

Thém lithi clorua (0,25 g, 5,82 mmol) vao dung dich khqu chtra hop chét
Int-21g (0,13 g, 0,291 mmol) trong 3 mL. DMF. Khudy hén hgp nay & nhiét do
100°C trong 30 phut. Lam lanh hén hgp nay va thém 0,2 mL H>O. Tinh ché truc
tiép hdn hop nay bing cot C18 pha dao (40 g) rira giai bing 5% ACN/H20 dén
100% ACN/H20 v6i 0,1% TFA. Cac phan doan dugc thu gom va lam kho bang
cach khd lanh dé tao ra hop chét 94 (0,11g, 0,250 mmol) & dang chét rin mau
trang. '"H NMR (400 MHz, CDCl3): § 10,46 (s, 1 H); 8,40 (s, 1 H); 7,33-7,37 (m,
1 H); 6,81-6,86 (m, 2 H); 4,63 (d, 2 H); 4,21-4,33 (2 H); 1,52-2,01 (8 H); 1,39 (s,
3 H). LCMS phan tich tinh cho Ca2H»F2N>Os: 432,15; tim thiy trong thyc té:
433,06 (M+1)".

-107-



31635

Hop chét 95 dugc diéu ché bing cach sir dung phuong phép dugc mod ta &
buéc H cta vi du 36, va thay thé hop chit Int-21g bing hop chét Int-21h. 'H
NMR (400 MHz, CDCl3): & 10,47 (s, 1 H); 8,43 (s, 1 H); 7,35-7,38 (m, 1 H);
6.81-6,86 (m, 2 H); 4,65 (d, 2 H); 4,21-4,33 (2 H); 1,52-2,03 (8 H); 1,39 (s, 3 H).
LCMS phan tich tinh cho CaHzFaN2Os: 432,15; tim théy trong thuc té: 433,06
(M+1)*.

Vidu 37

Diéu ché hop chit 96, va 97

g7 OH O

Hop chét 96 duoc diéu ché biang cich sir dung phuong phip dugc mo ta &
busc G dén busc H cia vi du 36, va thay thé hop chit (2,4-
diflophenyl)metanamin bang (3-clo-4-flophenyl)metanamin & buéc G. Tach hdn
hop chét ddng phan 13p thé bing cot OD bét ddi thay cho cot AD bét dbi & bude
G. 'H NMR (400 MHz, CDCL): & 10,52 (s, 1 H); 8,42 (s, 1 H); 7,38 (d, J= 5,2
Hz, 1 H); 7,22 (d, ] = 1,6 Hz, 1 H); 7,10 (dd, J = 6,8, 1,6 Hz, 1 H); 4,55-4,62 (m,
2 H); 4,18-4,32 (2 H); 2,02-2,03 (m, 2 H); 1,51-1,84 (6 H); 1,40 (s, 3 H). LCMS
phan tich tinh cho CaHxCIFN,Os: 448,87; tim thdy trong thuc té: 449,05
(M+1)*.

Hop chét 97 dugc diéu ché bang phuong phap vé co ban gibng nhu di md
ta cho hop chét 96. 'H NMR (400 MHz, CDCls): § 10,52 (s, 1 H); 8,44 (s, 1 H);
7,39 (d, J=5,2Hz, 1 H); 7,22 (d, T = 1,6 Hz, 1 H); 7,10 (dd, J = 6,8, 1,6 Hz, 1 H);
4,54-4,60 (m, 2 H); 4,18-4,32 (2 H); 2,02-2,03 (m, 2 H); 1,51-1,84 (6 H); 1,40 (s,
3 H). LCMS phan tich tinh cho CaHayCIFN,Os: 448,87; tim thdy trong thyc té:
449,05 (M+1)*.

Viduy38

Diéu ché hop chét Int-22
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Br

Int-22

Hop chét Int-22 duoc diéu ché bang cach sit dung phuong phép dugc md
ta & buéc A dn bu6c D cua vi du 35, va thay thé metyl 2-
oxoxyclohexancarboxylat bing metyl 2-oxoxycloheptancarboxylat & budc A. 'H
NMR (400 MHz, CDCl): § 4,10 (s, 2 H); 2,28-2,29 (m, 2 H); 2,19-2,21 (m, 2 H);
1,82 (s, 3 H); 1,72-1,77 (m, 2 H); 1,54-1,58 (m, 2 H); 1,46-1,50 (m, 2 H).

Vidu 39

Diéu ché hop chét Int-23

OH
Br SN
o P
OMe O
Int-23

Hop chét Int-23 duoc didu ché bang cach sir dung phuong phép duge mo
ta & budc A dén bude F cua vi du 36, va thay thé hop chit Int-20d bang hop chét
Int-22 & budc A. LCMS phén tich tinh cho Ci6H2BrNO4: 369,06; tim thdy trong
thyc té: 370,95 (M+1)".

Vidu 40

Piéu ché hop chit 98-101
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Budc A— Tong hop hop chat Int-24a, Int-24b, Int-24c va Int-24d

Thém diaxetoxypaladi (11,0 mg, 0,049 mmol) vao hdn hop chtra hop chét
Int-23 (0,12 g, 0,32 mmol), N-etyl-N-isopropylpropan-2-amin (0,13 g,
0,97mmol), (2,4-diflophenyl)metanamin (0,07 g, 0,48 mmol) va (oxybis(2,1-
phenylen))bis(diphenylphosphin) (0,03 mg, 0,05 mmol) trong 3 mL DMSO. Sau
d6 hdn hop thu duge dugc suc qua khi CO trong 20 phut trong binh cdu CO &
nhiét d6 trong phong, sau d6 gia nhiét dén nhiét d6 80°C trong binh cdu CO trong
2 gi. Phan Gng dwoc lam mét va dugc tinh ché truc tiép str dung cot C18 pha dao
(40 g) rira giai bing 5% ACN/H,0 dén 100% ACN/H20 véi 0,1% TFA dé tao ra
hén hop chit ddng phan 1ap thé (104 mg, 0,226 mmol) & dang chét rin mau vang.
Sau d6, hdn hop chit ddng phan 14p thé dwoc tich bang cot IC bat ddi (30x250
mm) rira giai bing 30% MeOH/CO; & 70 ml/phiit d tao ra hop chit Int-24a, hop
chét Int-24b, hop chit Int-24c, hop chét Int-24d riéng 1é & dang chét rin mau
trhng. LCMS phén tich tinh cho CasHasFaN2Os: 460,18; tim thdy trong thuc té:
461,15 M+1)".
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Budc B— Téng hop hop chat 98-101

Thém lithi clorua (0,27 g, 6,52 mmol) vao dung dich khudy chira hop chét
Int-24a (15,0 mg, 0,032 mmol) trong 3 mL DMF. Khuéy hén hop nay & nhiét do
100°C trong 30 phuat. Lam mét hdn hop nay va thém 0,2 mL H2O. Tinh ché truc
tiép hdn hop nay bing cot C18 pha dao (40 g) rira giai bang 5% ACN / H,0 dén
100% ACN / H20 véi 0,1% TFA. Thu gom céc phan doan va lam kho bang céch
kho lanh dé tao ra hop chit 98 & dang chét rin mau tring. '"H NMR (400 MHz,
CDCl): 6 10,49 (s, 1 H); 8,69 (s, 1 H); 7,35-7,38 (m, 1 H); 6,83-6,87 (m, 2 H);
4,54-4,59 (m, 2 H); 3,86 (d, J=9,6 Hz, 1 H); 3,77 (d, J = 9,6 Hz, 1 H); 2,34-2,37
(m, 2 H); 2,13-2,19 (m, 2 H); 1,53-1,90 (6 H); 1,46 (s, 3 H). LCMS phaén tich tinh
cho Ca3H24F2N2Os: 446,44; tim thiy trong thuc té: 446,99 (M+1)*.

Hop chét 99 duoc didu ché bang cach st dung phuong phap duge md ta &
buéc B cua vi du 40, va thay thé hop chit Int-24a bing hop chit Int-24b. LCMS
phén tich tinh cho CasHz4F2NyOs: 446,44; tim thiy trong thuc té: 446,99 (M+1)*,
IH NMR (400 MHz, CDCl3): & 10,39 (s, 1 H); 8,79 (s, 1 H); 7,39-7,42 (m, 1 H);
6,81-6,86 (m, 2 H); 4,54-4,62 (m, 2 H); 3,88 (d, ] = 9,2 Hz, 1 H); 3,87 (d,J=9,2
Hz, 1 H); 2,34-2,39 (m, 2 H); 2,15-2,19 (m, 2 H); 1,53-1,90 (6 H); 1,45 (s, 3 H).

Hop chét 100 duoc diéu ché bang cach st dung phuong phap duge mo ta &
bude B cua vi du 40, va thay thé hop chit Int-24a bing hop chét Int-24c. 'H
NMR (400 MHz, CDCl3): & 10,51 (s, 1 H); 8,32 (s, 1 H); 7,33-7,37 (m, 1 H);
6,81-6,84 (m, 2 H); 4,63-4,65 (m, 2 H); 4,48 (d,J = 9,6 Hz, 1 H); 4,16 (d,1=9,6
Hz, 1 H); 2,24-2,27 (m, 1 H); 2,03-2,11 (m, 2 H); 1,49-1,82 (7 H); 1,44 (s, 3 H).
LCMS phan tich tinh cho CsHaaFsN2Os: 446,44; tim thiy trong thuc té: 446,99
(M+1)*,

Hop chét 101 dugc didu ché bing céch st dung phuong phép duge md ta &
buée B cua vi du 40, va thay thé hop chét Int-24a bang hop chét Int-24d. 'H
NMR (400 MHz, CDCL): § 10,45 (s, 1 H); 8,32 (s, 1 H); 7,30-7,33 (m, 1 H);
6,82-6,84 (m, 2 H); 4,61-4,63 (m, 2 H); 4,48 (d, ] = 9,6 Hz, 1 H); 4,16 (d, ] = 9,6
Hz, 1 H); 2,24-2,27 (m, 1 H); 2,03-2,11 (m, 2 H); 1,49-1,82 (7 H); 1,44 (s, 3 H).
LCMS phan tich tinh cho CasHasFaN>Os: 446,44; tim thiy trong thuc té: 446,99
(M+1)".
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Vi du 41

Pidu ché hop chit 102, 103

F
cl 1 i o cl N
N” AN H
o
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103

Hop chét 102 dugc didu ché bang cach st dung phuong phap duge md ta &
buéc A dén budsc B cia vi du 40, va thay thé hop chit (2.4-
diflophenyl)metanamin bing hop chét (3-clo-2-flophenyl)metanamin & bude A.
'H NMR (400 MHz, CDCl3): § 10,55 (s, 1 H); 8,38 (s, 1 H); 7,32 (m, 1 H); 7,22
(m, 1 H); 7,05 (m, 1H); 4,65 (m, 2 H); 4,51 (d, J=9,2 Hz, 1 H); 4,37 (d, /=9,2
Hz, 1 H); 3,05 (m, 1 H); 1,28-2,18 (9 H); 1,43 (s, 3 H). LCMS phan tich tinh cho
Ca3Ha4CIFN2Os: 462,14; tim thy trong thuc té: 462,79 (M+1)".

Hop chét 103 dugc didu ché bang cach st dung phuong phap duge md ta &
budc A dén budc B cua vi du 40, va thay thé (2,4-diflophenyl)metanamin bing
(3-clo-2-flophenyl)metanamin & bu¢c A. 'TH NMR (400 MHz, CD3;0D): § 8,45(s,
1 H); 7,38 (m, 1 H); 7,34 (m, 1 H); 7,12 (m, 1H); 4,68 (m, 2 H); 4,51 (d, /=9,2
Hz, 1 H); 4,18 (d, J= 9,2 Hz, 1 H); 1,59-2,20 (10 H); 1,40 (s, 3 H). LCMS phén
tich tinh cho C23sHasCIFN,Os: 462,14; tim thiy trong thyuc té: 462,79 (M+1)*.

Vidu 42
Diéu ché hop chat Int-25

Br

&

Int-25

Hop chét Int-25 dugc diéu ché bang cach st dung phuong phap dugc md
ta & budc A dén buéc D cta vi du 35, va thay thé metyl 2-
oxoxyclohexancarboxylat bang metyl 2-oxoxyclopentancarboxylat & budc A. 'H
NMR (400 MHz, CDCl3): & 4,12 (s, 2 H); 2,48-2,51 (m, 2 H); 2,35-2,38 (m, 2 H);
1,83-1,88 (m, 2 H); 1,73 (s, 3 H).
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Vidu 43
Diéu ché hop chét 104
_ on
Br vy B~y . Br sy
Budc A | BurocB | Budc C |
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OH OH OH
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Int-26g

Budc A— Téng hop hop chit Int-26a

Thém indi (2,67 g, 23,28 mmol) vao hdn hop chira natri iodua (0,907 g,
6,05 mmol) va hop chit Int-25 (1,06 g, 6,05 mmol) trong 10 mL DMF. Khudy
hdn hop nay & nhiét dd trong phong trong 10 phut. Sau do, thém hgp chét Int-1
(1,5 g, 4,66 mmol) vao hdn hop néu trén. Khudy phan tng & nhiét d trong phong
trong 1 gio, va sau d6 ¢ nhiét d¢ 50°C trong 30 phut. Pha lodng hdn hop phan ting
bing 100 mL EtOAc va loc. Rita pha hitu co bing nudc va nudec mudi, 1am kho
bing natri sulfat khan. Sau khi loc, loai bd dung mdi hitu co trong chén khong dé
tao ra phan con lai ma dugc tinh ché bang cach sir dung sic ky cot silica gel rira
gi4i bang 20% EtOAc/hexan dé tao ra hop chit Int-26a & dang dau khong mau.
LCMS phén tich tinh cho Ca1H24BrNOs: 417,09; tim thdy trong thuc té: 417,93
(M+1)",

Budc B— Téng hop hop chdt Int-26b

Thém tert-butylclodimetylsilan (0,94 g, 6,22 mmol) va imidazol (0,64 g,
9,32 mmol) vao dung dich chira hgp chét Int-26a (1,30 g, 3,11 mmol) trong 6 mL
DMF. Khuiy hén hgp ndy & nhiét dd 60°C qua dém. Thém 50 mL EtOAc vao
hdn hop phan tng. Rira pha hitu co bing HO va nuéc mudi, 1am khd bang
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NazSO4 va ¢d dac. Tinh ché ph?m con lai thu dugc b%lng cach st dung séc ky cot
silica gel rira giai bang 5% EtOAc/hexan dé tao ra hop chit Int-26b & dang dau
khong mau. LCMS phén tich tinh cho C27H3sBrNO3Si: 531,18; tim thdy trong
thuc té: 532,03 (M+1)*.

Butc C— Téng hop hop chdt Int-26¢

Thém osimi tetroxit (1,67 mL, 0,263 mmol) va 4-metylmorpholin 4-oxit
(0,92 g, 7,89 mmol) vao dung dich chira hop chét Int-26b (1,40 g, 2,63 mmol)
trong 21 mL THF va 5 mL nudec. Khudy hén hop ndy & nhiét do trong phong qua
dém. Thém 20 mL EtOAc vao hdn hop niy. Thém 2 g natri metathiosulfit rin vao
pha hitu co va khudy trong 30 phut. Loc hdn hep va c6 dac phan loc. Tinh ché
phén con lai thu dugc bang céach sir dung sic ky cot silica gel rira giai bing 30%
EtOAc/hexan dé tao ra hop chét Int-26¢ ¢ dang diu mau xanh 14 cAy nhat. LCMS
phén tich tinh cho C27H40BrNOs: 565,19; tim thy trong thuc té: 566,04 (M+1)*.

Bué6c D- Tdng hop hop chat Int-26d

Thém 4-metylbenzen-1-sulfonyl clorua (022 g, 1,15 mmol) vao dung dich
khudy chira hop chat Int-26¢ (0,50 g, 0,88 mmol) trong 4 mL pyridin. Khuiy
phéan tng & nhiét d§ trong phong qua dém, tiép d6 gia nhiét & nhiét do 60°C trong
2 gid. Sau d6 thém 5 mL MeOH vao phan mg va ¢d ddc dé loai bé phan 16n
pyridin. Tinh ché phén con lai thu dugc béng cach sir dung séc ky cot silica gel
rira giai bang 5% MeOH / diclometan dé tao ra hop chit Int-26d & dang chit rin
mau tring. LCMS phan tich tinh cho C20H3BrNOa4: 457,13; tim thdy trong thuc
té: 457,98 (M+1)".

Buéc E- Téng hop hop chit Int-26e

Thém dung dich chira IN tetrabutylamoni florua trong THF (0,52 mL,
0,524 mmol) vao dung dich chira hop chét Int-26d (0,12 g, 0,26 mmol) trong 2
mL THF & nhiét d¢ trong phong. Khudy hdn hop ndy & nhiét d trong phong
trong 3 gi®. Sau d6 phan tng dugc tinh ché truc tiép bang cach sir dung sdc ky cot
silica gel rira giai bang 10% MeOH / diclometan dé tao ra hop chit Int-26e &
dang chét rin mau tring. LCMS phan tich tinh cho C1aH1sBrNOa: 343,03; tim
thy trong thuc té: 344,01 (M+1)".

Buéc F— Tong hop hop chit Int-26f
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Thém Dess-Martin periodinat (0,15 g, 0,38 mmol) vao dung dich khudy
chira hop chét Int-26e (86 mg, 0,25 mmol) trong 3 mL diclometan. Khudy hdn
hop nay & nhiét d9 trong phong trong 1 gid. Thém 1 mL H>O vao hdn hop va loc
két taa. Co dic phan loc trong chan khong va thém 2 mL DMSO vao phan con lai
thu dugc. Tinh ché hdn hop bing cach st dung cot C18 pha dao (40 g) rira giai
bing 5% ACN/H,O dén 100% ACN/H,O véi 0,1% TFA d tao ra hop chét Int-
26f & dang chit rdn mau tring. LCMS phén tich tinh cho C14H16BrNO4: 341,03;
tim thiy trong thuc té: 341,97 (M+1)".

Budc G— Téng hop hop chat Int-26g

Thém diaxetoxypaladi (2,0 mg, 0,008 mmol) vao hdn hgp chira hgp chit
Int-26f (12 mg, 0,035 mmol), N-etyl-N-isopropylpropan-2-amin (14 mg, 0,105
mmol), (2,4-diflophenyl)metanamin (7,5 mg, 0,053 mmol) va (oxybis(2,1-
phenylen))bis(diphenylphosphin) (4,7 mg, 0,008 mmol) trong 2 mL. DMSO. Sau
d6 hdn hop nay duge suc qua CO trong 20 phut trong binh cdu CO & nhiét do
trong phong, sau d6 gia nhiét & 80°C trong binh cdu CO trong 2 gio. Phan tng
dwgc 1am mat va duge tinh ché truc tiép sir dung cot C18 pha dao (25 g) rira giai
bing 5% ACN/H20 dén 100% ACN/H,0 véi 0,1% TFA d tao ra hdn hop chét
ddng phan 14p thé chira hop chit Int-26g & dang chit rin mau vang. LCMS phén
tich tinh cho CyH2oF2N20s: 432,15; tim th'éiy trong thuc té: 433,10 (M+1)*.

Buéc H— Téng hop hop chdt 104

Thém lithi clorua (16 mg, 0,37 mmol) vao dung dich khudy chira hop chit
Int-26g (8,0 mg, 0,019 mmol) trong 1 mL DMF. Khuy hdn hop nay & nhiét do
100°C trong 30 phiit. Lam mat hdn hop niy va thém 0,2 mL H,O. Hn hgp nay
dugc tinh ché tryc tiép bang cot C18 pha dao (40 g) rira giai bing 5% ACN/HO
dén 100% ACN/H20 v6i 0,1% TFA. Thu gom cic phan doan va siy bang cich
kho lanh @& tao ra hop chit 104 & dang chéit rdn mau tring. '"H NMR (400 MHz,
CDsOD): & 10,52(m, 1 H); 8,45 (s, 1 H); 7,39-7,44 (m, 1 H); 6,91-6,98 (m, 2 H);
4,59-4,77 (m, 2 H); 4,36 (d, J = 10,8, 1 H); 4,20 (d, J = 10,8, 1 H); 3,30 (s, 3 H);
2,26-2,31 (m, 1 H); 1,83-2,04 (m, 4 H); 1,64-1,69 (m, 1 H); 1,34 (s, 3 H). LCMS
phén tich tinh cho C21H20F2N20s: 418,13; tim thdy trong thuc té: 418,98 (M+1)*.

Vi du 44
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Diéu ché hop chét 105
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Buéc A— Tong hop hop chat Int-27a

Thém iodometan (135 mg, 0,949 mmol) va sau d6 thém natri hydrua
(22,77 mg, 0,949 mmol) vao dung dich chira hop chit Int-26d (145 mg, 0,316
mmol) trong 2 mL THF & nhiét d trong phong. Khudy hdn hop nay & nhiét do
trong phong trong 5 gid. Sau d6, dimg phan mg bing 1 mL HO. Sau d6 phan
g duoc tinh ché truc tiép bing cach sir dung sic ky cot silica gel rira giai bing
30%EtOAc/hexan dé tao ra hop chit Int-27a & dang chit rin mau vang nhat.
LCMS phan tich tinh cho Co1H34BrNO4Si: 471,14; tim thdy trong thyc té: 472,28
(M+1)*.

BudGc B— Tong hop hop chit Int-27b

Thém dung dich chira tetrabutylamoni florua 1N trong THF (0,40 mL, 0,40
mmol) vao dung dich chtra hop chét Int-27a (90 mg, 0,19 mmol) trong 2 mL
THF & nhiét do trong phong. Khudy hén hop niy & nhiét do trong phong trong 3
gid. Sau d6 phéan tng duoc tinh ché truc tiép bing cach sir dung sic ky cot silica
gel rira giai bing 10% MeOH/diclometan dé tao ra hop chit Int-27b & dang cht
rin mau tring. LCMS phén tich tinh cho C1sH20BrNOs: 357,06; tim thdy trong
thuc té: 358,01 (M+1)*.

BudGc C— Téng hop hop chit Int-27c

Thém Dess-Martin periodinat (71 mg, 0,17 mmol) vao dung dich khudy
chira hop chét Int-27b (60 mg, 0,17 mmol) trong 2 mL diclometan. Khudy hdn
hop nay & nhiét d trong phong trong 1 gio. Thém 1 mL H,O vao hdn hop niy va
loc két tia. Co6 dic phén loc trong chan khéng va thém 2 mL DMSO vao phan
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con lai thu dwgce. Tinh ché hén hop bing cach sir dung cot C18 pha dao (40 g) rira
giai bang 5% ACN/H,0 dén 100% ACN/HO véi 0,1% TFA dé tao ra hop chit
Int-27¢ & dang chit rin mau tring. LCMS phan tich tinh cho CisHisBrNOa:
355,04; tim thdy trong thuc té: 356,04 (M+1)*.

Bu6c D— Tong hop hop chat Int-27d

Thém diaxetoxypaladi (3,0 mg, 0,014 mmol) vao hdn hop chira hop chét
Int-27¢ (20 mg, 0,056 mmol), N-etyl-N-isopropylpropan-2-amin (21 mg, 0,168
mmol), (2,4-diflophenyl)metanamin (12 mg, 0,084 mmol) va (oxybis(2,1-
phenylen))bis(diphenylphosphin) (7,6 mg, 0,014 mmol) trong 2 mL. DMSO. Sau
d6, hdn hop nay dugce suc qua CO trong 20 phit trong binh cu CO ¢ nhiét dd
trong phong, sau d6 gia nhiét &én 80°C trong binh ciu CO trong 2 gid. Phan ung
dugce 1am maét va duoc tinh ché truc tiép sir dung cot C18 pha dao (25 g) rira giai
bing 5% ACN/H,0 dén 100% ACN/H,0 véi 0,1% TFA dé tao ra hdn hop chét
ddng phan 1ap thé chtra hop chét Int-27d & dang chit rdn mau vang. LCMS phéan
tich tinh cho C23H24F2N2Os: 446,17; tim thdy trong thuc té: 447,18 (M+1)".

Bu6c E—- Tong hop hop chat 105

Thém lithi clorua (23 mg, 0,54 mmol) vao dung dich khudy chtra hop chét
Int-27d (12,0 mg, 0,027 mmol) trong 1 mL DMF. Khudy hdn hop nay & nhiét d6
100°C trong 30 phut. Lam méat hén hop nay va thém 0,2 mL H,O. Hon hop nay
dugc tinh ché truc tiép bing cot C18 pha dao (40 g) rira giai bang 5% ACN/HO
dén 100% ACN/H20 véi 0,1% TFA. Thu gom cac phan doan va siy bang cach
khé lanh dé tao ra hop chét 105 & dang chit rin mau tring. '"H NMR (400 MHz,
CD;0D): § 8,54 (s, 1 H); 7,43-7,45 (m, 1 H); 6,90-6,97 (m, 2 H); 4,61-4,64 (2 H);
4,34-4,36 (2 H); 3,31 (s, 3 H); 2,26-2,32 (m, 1 H); 2,13-2,19 (m, 1 H); 1,97-2,00
(m, 1 H); 1,84-1,91 (m, 2 H); 1,73-1,79 (m, 1 H); 1,34 (s, 3 H). LCMS phén tich
tinh cho C22H2:FaN»Os: 432,15; tim théy trong thyc té: 433,17 (M+1)*,

Vi du 45

Piéu ché hop chit 106 va 107
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Hop chit 106 dwoc diéu ché bang phuong phap vé co ban gibng nhu da md
ta trong vi du 44 cho hop chét 105, va thay thé (2,4-diflophenyl)metanamin bang
(4-flophenyl)metanamin & buéc D. 'H NMR (400 MHz, CD30D): § 8,56 (s, 1 H);
7,36-7,39 (m, 2 H); 7,05-7,08 (m, 2 H); 4,60-4,65 (2 H); 4,31-4,37 (2 H); 3,31 (s,
3 H); 2,26-2,32 (m, 1 H); 2,14-2,20 (m, 1 H); 1,97-2,01 (m, 1 H); 1,84-1,91 (m, 2
H); 1,73-1,79 (m, 1 H); 1,34 (s, 3 H). LCMS phén tich tinh cho C22H23FN;O:s:
414,16; tim thiy trong thuc té: 415,16 (M+1)*.

Hop chit 107 dugc didu ché bang phuong phap vé co ban gidng nhu da mo
ta trong vi du 44 cho hop chit 105, va thay thé (2,4-diflophenyl)metanamin béang
(2,3,4-triflophenyl)metanamin & bude D. 'H NMR (400 MHz, CD3OD): 8 8,53 (s,
1 H); 7,04-7,21 (m, 2 H); 4,60-4,67 (2 H); 4,33-4,36 (2 H); 3,31 (s, 3 H); 2,26-
2,31 (m, 1 H); 2,14-2,20 (m, 1 H); 1,97-2,01 (m, 1 H); 1,84-1,90 (m, 2 H); 1,73-
1,79 (m, 1 H); 1,34 (s, 3 H). LCMS phaén tich tinh cho C22H21F3N20s: 450,14; tim
thdy trong thuc té: 450,97 (M+1)*.

Vi du 46
Diéu ché hop chit Int-28b

o HO.

Budc A

Int-28a Int-28b
Budc A— Tong hop hop chit Int-28a

Thém diisobutyl nhém hydrua (35,50 ml, 35,50 mmol) vao dung dich chua
2,6,6-trimetylxyclohex-1-encarbaldehyt (4,50 g, 29,60 mmol) trong 200 mL
CH,Cl, d3 1am mat dén nhiét d6-40°C. Khudy hén hop thu dugc & nhiét do nay
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trong 1,5 gid. Thém 10 mL MeOH va tiép d6 1a 200 mL dung dich Rochelle bao
hoa vao hdn hgp. Khudy hdn hop niy & nhiét d trong phong trong 1 gid. Tach
pha hitu co va chiét phan chira nuée bing 2 x 50 mL EtOAc. Lam khd pha hitu
co két hop béng NazSO4 khan, loc va cd dac dé tao ra hop chét Int-28a & dang
dau khéng mau. 'TH NMR (400 MHz, CDCl3): § 4,15 (s, 2 H); 1,99 (t, J= 4,8 Hz,
2 H); 1,77 (s, 3 H); 1,59-1,64 (m, 2 H); 1,45-1,48 (m, 2 H); 1,06 (s, 6 H).

Budc B— Téng hop hop chdt Int-28b

Thém tribromophosphin (1,14 ml, 11,99 mmol) vao dung dich chita hop
chit Int-28a (3,70 g, 23,99 mmol) trong 200 mL Et;O (’rrnhiét dd 0°C. Sau do,
lam 4m dan phan ung dén nhiét do trong phong qua dém. Ding phén tng bang
200 mL dung dich nuéc NaHCO; bdo hoa & nhiét d6 0°C. Chiét phan chira nuéc
bang 2x200 mL Et,0. Rira pha hitu co két hop bing nudc mubi, 1am khd bang
Na2SO4 khan va cd dic dé tao ra hop chit Int-28b & dang dau khong mau. 'H
NMR (400 MHz, CDCl3): 6 4,11 (s, 2 H); 2,05 (t, J= 4,8 Hz, 2 H); 1,77 (s, 3 H);
1,57-1,64 (m, 2 H); 1,45-1,49 (m, 2 H); 1,13 (s, 6 H).

Vi du 47

Piéu ché hop chat 108 va 109

Hop chat 108 dugc diéu ché bing phuong phép vé co ban giéng nhu dd mo
ta trong vi du 36 cho hop chét 94, va thay thé hop chit Int-20d bang hop chit
Int-28b & bude A. 'H NMR (400 MHz, CDCls): 8 10,51 (s, 1 H); 8,52 (s, 1 H);
7,36-7,41 (m, 1 H); 6,81-6,87 (m, 2 H); 4,64-4,73 (m, 2 H); 4,37 (d, J = 10,4, 1
H); 4,23 (d, ] = 10,4, 1 H); 2,32-2,34 (m, 1 H); 1,57-1,72 (m, 3 H); 1,37 (s, 3 H);
1,29-1,34 (m, 2 H); 1,24 (s, 3 H); 0,73 (s, 3 H). LCMS phan tich tinh cho
Ca4H26F2N20s: 460,18; tim thiy trong thuc té: 461,18 (M+1)*.

Hop chit 109 dugc didu ché bang phuong phap vé co ban giéng nhu da md
ta trong vi du 36 cho hop chét 95, va thay thé hop chét Int-20d bang hop chat
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Int-28b & budc A. 'H NMR (400 MHz, CDCl3): § 10,46 (s, 1 H); 8,49 (s, 1 H);
7,37-7,40 (m, 1 H); 6,84-6,89 (m, 2 H); 4,66-4,69 (m, 2 H); 4,34 (d, J= 10,4, 1
H); 4,22 (d, J = 10,4, 1 H); 2,33-2,35 (m, 1 H); 1,61-1,72 (m, 3 H); 1,37 (s, 3 H);
1,29-1,34 (m, 2 H); 1,14 (s, 3 H); 0,73 (s, 3 H). LCMS phén tich tinh cho
Ca4HasF2N20s: 460,18; tim thiy trong thuc té: 461,18 (M+1)".

Vidu48

Piéu ché hop chit 110 va 111
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Budc A— Téng hop hop chit Int-29a

Thém clo(metoxy)metan (15,82 mg, 0,197 mmol), N-etyl-N-
isopropylpropan-2-amin (25,4 mg, 0,197 mmol) va N,N-dimetylpyridin-4-amin
(24,01 mg, 0,197 mmol) vao dung dich khudy chira hop chit Int-21f (70 mg,
0,197 mmol) trong 2 mL CH2Clo. Khudy hén hop ndy & nhiét d§ 60°C trong 4
gio. Co dic phan tng trong chén khong va thém 2 mL. DMSO vao phén con lai
thu duge. Tinh ché phan ng bing cach st dung Gilson rira giai bing 10% ACN
(0,1% TFA)/H20 dén 90% ACN (0,1% TFA)/HO trong 12 phat dé tao ra hop
chit Int-29a & dang chét rin mau vang nhat. LCMS phan tich tinh cho
C17H2:BrNOs: 399,07; tim thdy trong thuc té: 400,07 (M+1)*.

Budc B— Tong hop hop chat Int-29b v Int-29c
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Thém diaxetoxypaladi (4,21 mg, 0,019 mmol) vao hdn hop chira hop chét
Int-29a (50 mg, 0,125 mmol), N-etyl-N-isopropylpropan-2-amin (48,4 mg, 0,375
mmol), (2,4-diflophenyl)metanamin (26,8 mg, 0,187 mmol) va (oxybis(2,1-
phenylen))bis(diphenylphosphin) (10,09 mg, 0,019 mmol) trong 2 mL DMSO.
Hdn hop ndy dugc suc qua CO trong 20 phut trong binh cdu CO & nhiét do trong
phong, sau d6 gia nhiét dén nhiét d6 80°C trong binh cau CO trong 2 gid. Phan
tng dwgc 1lam mat va duge tinh ché truc tiép sir dung cot C18 pha dao (40 g) rira
giai bang 5% ACN/H20 dén 100% ACN/H,O véi 0,1% TFA dé tao ra hdn hop
chét ddng phén lap fhé chira san phAm mong mubn ma sau d6 dugc tach bang cot
AD bit dbi (30x250 mm) rira giai bang 45% MeOH/CO, & 70 ml/phit dé tao ra
hop chét Int-29b va hop chit Int-29¢ riéng 1& & dang chét rin mau tring. LCMS
phan tich tinh cho CasHasFaN2Oe: 490,19; tim thdy trong thue té: 491,15 (M+1)".

Budc C— Tng hop hop chat 110 va 111

Hop chit 110 dugc didu ché bing phuong phap vé co ban gidng nhu d3 md
ta trong vi du 36 cho hop chit 94, va thay thé hop chét Int-21g biang hop chét
Int-29b & budc H. 'H NMR (400 MHz, CDCl3): & 10,48 (s, 1 H); 8,47 (s, 1 H);
7,36-7,40 (m, 1 H); 6,81-6,87 (m, 2 H); 4,98 (d, /= 6,4 Hz, 1 H);4,64-4,67 (m, 2
H); 4,58 (d, ] = 6,4 Hz, 1 H); 4,54 (1 H); 4,35 (d, J = 11,2, 1 H); 3,20 (s, 3 H);
1,66-1,96 (6 H); 1,49-1,51 (2 H); 1,42 (s, 3 H). LCMS phén tich tinh cho
Ca4Ha6F2N2Os: 476,18; tim thy trong thuc té: 477,16 (M+1)".

Hop chit 111 duogc didu ché bing phuong phap vé co ban gidng nhu d3 md
ta trong vi du 36 cho hop chét 95, va thay thé hop chit Int-21h bing hop chét
Int-29¢ & buéc H. 'H NMR (400 MHz, CDCl3): § 10,46 (s, 1 H); 8,45 (s, 1 H);
7,36-7,40 (m, 1 H); 6,80-6,86 (m, 2 H); 4,97 (d, ] = 6,4 Hz, 1 H);4,64-4,67 (m, 2
H); 4,57 (d, ] = 6,4 Hz, 1 H); 4,53 (1 H); 4,35 (d, J = 11,2, 1 H); 3,20 (s, 3 H);
1,66-1,95 (6 H); 1,48-1,49 (2 H); 1,41 (s, 3 H). LCMS phéan tich tinh cho
Ca4HasF2N20s: 476,18; tim thay trong thuc té: 477,16 (M+1)*.

Vidu49

Diéu ché hop chit 112 va 113
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Budc A— Tong hop hop chat Int-30a

Thém N-etyl-N-isopropylpropan-2-amin (0,45 g, 3,49 mmol), N,N-
dimetylpyridin-4-amin (17,05 mg, 0,140 mmol) va clo(metoxy)metan (281 mg,
3,49 mmol) vao dung dich chira hop chét Int-21e (0,25 g, 0,698 mmol) trong 7
mL CH>CL. Khudy hén hop nay & 50°C trong 1 gid. Lam mét hdn hop nay va co
dac. Hoa tan phn con lai thu duge trong 5 mL DMSO va tinh ché bang cach sir
dung Gilson (10% ACN(0,1% TFA)/H>0- 90% ACN (0,1% TFA)/H20, 12 phut)
dé tao ra hop chét Int-30a & dang chit rin mau vang nhat. LCMS phan tich tinh
cho C17H24BrNOs: 401,08; tim thiy trong thuc té: 402,07 (M+1)".

BuGc B— Tng hop hop chdt Int-30b

Thém iodometan (90 mg, 0,634 mmol) va sau d6 thém natri hydrua (15,21
mg, 0,634 mmol) vao dung dich chtra hop chét Int-30a (85 mg, 0,211 mmol)
trong 2 mL DMF. Khudy hdn hop niy & nhiét do 0°C trong 30 phut. Ding hdn
hop phan tmg bing 0,5 mL dung dich nuéc NH4Cl bio hoa. Pha lodng hdn hop
bdng 3 mL DMF va tinh ché bing cach st dung Gilson (10% ACN(0,1%
TFA)/H,0- 90% ACN (0,1% TFA)/H20, 12 phut) dé tao ra hop chét Int-30b &
dang chit rin mau vang nhat. LCMS phan tich tinh cho C1sH26BrNOs: 415,10;
tim thiy trong thuc té: 415,98 (M+1)*.

Bu6c C— Tong hop hop chdt Int-30c
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Thém hydro clorua (1201 pl, 1,201 mmol) vao dung dich khudy chira hop
chit Int-30b (50 mg, 0,120 mmol) trong 2 mL MeOH. Khuiy hdn hop ndy &
nhiét do 50°C trong 30 phit. C dic hdn hgp. Thém 2 mL CH2Cl, tiép d6 thém
Dess-Martin periodinan (102 mg, 0,240 mmol) vao san phém thd. Khudy phan
ng & nhiét d6 trong phong trong 30 phat. Cé ddc phan ng trong chén khong va
hoa tan phén con lai thu dugce trong 3 mL DMSO. Tinh ché hdn hop bang cach sir
dung Gilson (10% ACN(0,1% TFA)/H20- 90% ACN (0,1% TFA)/H>0, 12 phut)
d8 tao ra hop chit Int-30c & dang chét rin mau tring. LCMS phan tich tinh cho
C16H20BrNO4: 369,06; tim thiy trong thuc té: 370,05 (M+1)*.

Budc D— Téng hop hop chdt Int-30d va Int-30e

Hop chét Int-30d va hop chit Int-30e dugc didu ché bang phwong phép vé
co ban gibng nhu dbi voi hop chét Int-29b va hop chét Int-29¢ d3 mé ta trong vi
du 48, va thay thé hop chét Int-29a bing hop chit Int-30¢ & budc B. LCMS phan
tich tinh cho Ca4HaF2N0s: 460,18; tim thiy trong thuc té: 461,08 (M+1) ",

Budc F— Téng hop hop chat 112 va 113

Hop chit 112 duogc didu ché bing phuong phap vé co ban giéng nhu da mé
ta trong vi du 36 cho hop chét 94, va thay thé hop chit Int-21g bing hop chit
Int-30d & buéc H. 'H NMR (400 MHz, CDCl3): 6 10,56 (s, 1 H); 8,52 (s, 1 H);
7,36-7,40 (m, 1 H); 6,82-6,87 (m, 2 H); 4,64-4,67 (m, 2 H); 4,40 (1 H); 4,25 (d, J
=10,8, 1 H); 3,26 (s, 3 H); 1,47-1,97 (8 H); 1,37 (s, 3 H). LCMS phaén tich tinh
cho Cy4H26F2N20s: 446,16; tim théy trong thuc té: 447,07 M+1)".

Hop chét 113 dugc didu ché bang phuong phép vé co ban gidng nhu di mo
ta trong vi du 36 cho hop chét 95, va thay thé hop chét Int-21h bing hop chit
Int-30e & buéc H. 'H NMR (400 MHz, CDCI3): 8 10,56 (s, 1 H); 8,47 (s, 1 H);
7,32-7,40 (m, 1 H); 6,81-6,86 (m, 2 H); 4,67-4,69 (m, 2 H); 4,37 (1 H); 4,22 (d, J
=10,8, 1 H); 3,27 (s, 3 H); 1,47-1,97 (8 H); 1,37 (s, 3 H). LCMS phan tich tinh
cho Ca4Ha6FaN2Os: 446,16; tim thdy trong thuc té: 447,07 (M+1)*.

Vidus50

Didu ché hop chit 114-117
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Hop chét 114 dugc didu ché bing phuong phap vé co ban gidng nhu da md
ta trong vi du 49 cho hop chit 112, va thay thé iodometan bang 1-bromo-2-
metoxyetan & buéc B. 'H NMR (400 MHz, CDCls): & 10,42 (s, 1 H); 8,37(s, 1
H); 7,36-7,40 (m, 1 H); 6,82-6,87 (m, 2 H); 4,67 (d, , J = 4,8,2 H); 4,35 (1 H);
4,22 (d, J=11,2, 1 H); 3,63-3,65 (m, 2 H); 3,49-3,53 (m, 2 H); 3,42 (s, 3 H); 3,28
(s, 3 H); 1,43-1,97 (8 H); 1,39 (s, 3 H). LCMS phén tich tinh cho C2sHasF2N2Og:
490,19; tim thdy trong thuc té: 491,06 (M+1)".

Hop chét 115 duoc diéu ché bang phuong phép vé co ban gidng nhu da mb
ta trong vi du 49 cho hop chit 113, va thay thé iodometan bing 1-bromo-2-
metoxyetan & budc B. 'H NMR (400 MHz, CDCls): § 10,42 (s, 1 H); 8,39(s, 1
H); 7,34-7,40 (m, 1 H); 6,79-6,86 (m, 2 H); 4,67 (d, , J = 4,4,2 H); 4,40 (1 H);
4,23 (d, J= 10,8, 1 H); 3,62-3,66 (m, 2 H); 3,49-3,53 (m, 2 H); 3,42 (s, 3 H); 3,27
(s, 3 H); 1,43-1,97 (8 H); 1,39 (s, 3 H). LCMS phan tich tinh cho CasH2sF2N2Os:
490,19; tim thiy trong thuc té: 491,06 (M+1)*.

Hop chét 116 duoc diéu ché bing phurong phép v& co ban gidng nhu da md
ta trong vi du 49 cho hop chit 112, va thay thé jodometan bang 1-bromo-3-
metoxypropan & buéc B. 'TH NMR (400 MHz, CDCls): & 10,46 (s, 1 H); 8,44 (s, 1
H); 7,36-7,39 (m, 1 H); 6,81-6,86 (m, 2 H); 4,67 (d, , J = 4,4, 2 H); 4,38 (1 H);
4,22 (d, J=10,8, 1 H); 3,58-3,62 (m, 2 H); 3,29-3,41 (4 H); 3,25 (6 H); 1,43-1,97
(8 H); 1,38 (s, 3 H). LCMS phan tich tinh cho C2sHasF2N20¢: 504,21; tim thdy
trong thuc té: 505,11 (M+1)".

Hop chét 117 dugc didu ché bang phuong phép vé co ban gidng nhu di mo
ta trong vi du 49 cho hop chét 113, va thay thé jodometan bing 1-bromo-3-
metoxypropan & buéc B. 'TH NMR (400 MHz, CDCl): 6 10,46 (s, 1 H); 8,44 (s, 1
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H); 7,36-7,41 (m, 1 H); 6,81-6,86 (m, 2 H); 4,67 (d, , J = 4,4, 2 H); 4,38 (1 H);
4,22 (d, J= 10,8, 1 H); 3,58-3,62 (m, 2 H); 3,29-3,41 (4 H); 3,25 (6 H); 1,43-1,97
(8 H); 1,38 (s, 3 H). LCMS phaén tich tinh cho CasH28F2N20s: 504,21; tim théy
trong thuc té: 505,11 (M+1)".

Vidu 51

Diéu ché hop chit Int-31
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Hop chét Int-31 duoc didu ché bang cach st dung phuwong phép duge md
ta & budc A dén bude E cua vi du 36, va thay thé hop chit Int-20d bing hop chét
Int-22 & budc A. LCMS phan tich tinh cho Ci6H2BrNO4: 371,06; tim thdy trong
thuc té: 372,95 (M+1)*.

Vi du 52

Piéu ché hop chit 118 va hop chét 119

ﬁmﬁf
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Hop chit 118 dugc didu ché biang phwong phép vé co ban gidng nhu da mo
ta trong vi du 49 cho hgp chit 112, va thay thé hop chit Int-21e bing hop chét
Int-31 & buéc A. 'H NMR (400 MHz, CDCl3): & 10,60 (s, 1 H); 8,54 (s, 1 H);
7,36-7,40 (m, 1 H); 6,82-6,87 (m, 2 H); 4,65-4,73 (m, 2 H); 4,52 (d, J= 11,2, 1
H); 4,30 (d, J= 10,8, 1 H); 3,17 (s, 3 H); 1,48-2,02 (10 H); 1,43 (s, 3 H). LCMS
phén tich tinh cho C24Ha6F2N20s: 460,18; tim thdy trong thyc té: 461,16 (M+1)".

Hop chét 119 dugc diéu ché bang phuong phép v& co ban gibng nhu da mb
ta trong vi du 49 cho hop chit 113, va thay thé hop chét Int-21e bang hop chét
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Int-31 & bude A. 'H NMR (400 MHz, CDCls): § 10,60 (s, 1 H); 8,55 (s, 1 H);
7,36-7,40 (m, 1 H); 6,82-6,87 (m, 2 H); 4,64-4,73 (m, 2 H); 4,52 (d, J=11,2, 1
H); 4,30 (d, J = 10,8, 1 H); 3,16 (s, 3 H); 1,48-2,02 (10 H); 1,43 (s, 3 H). LCMS
phén tich tinh cho CasHa6F2N2Os: 460,18; tim thiy trong thuc té: 461,16 (M+1)".

Vi du 53

Piéu ché hop chét Int-32h
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Budc A— Téng hop hop chit Int-32a

Thém trietylsilan (5,13 g, 44,1 mmol) va boron triflorua etarat (5,21 g,
36,7 mmol) vao dung dich khudy chira tri-O-axetyl-D-glucal (10,0 g, 36,7 mmol)
trong 100 mL CH>Cl, & nhiét d6 0°C. Khudy hdn hogp & nhiét do nay trong 2 gio.
Dirng phan tng bing cach thém 100 mL dung dich nuéc HCI 0,2N va 200 mL
CH,Clo. Tach pha hitu co va lam khd bing NaySOs khan. Co ddc trong chan
khong va tinh ché phan con lai thu dugc bang cach st dung sic ky cot silica gel
rira giai bang 40% EtOAc/hexan dé tao ra hop chit Int-32a & dang dau khong
mau. LCMS phaén tich tinh cho C10H140s: 214,08; tim thy trong thuc té: 237,07
(M+Na)™.
Budc B— Téng hop hop chat Int-32b

Thém natri metanolat (0,686 g, 3,17 mmol) vao dung dich chtra hop chét
Int-32a (6,8 g, 31,7 mmol) trong 100 mL. MeOH. Khudy phan tng & nhiét do
trong phong qua dém. C6 dic phan Ung. Tinh ché phin con lai thu dugc bing

cach sir dung sic ky cot silica gel rira giai bing 80% EtOAc/hexan dé tao ra hop
chit Int-32b & dang diu khéng mau. '"H NMR (400 MHz, CDCls): § 5,81-5,89 (2

-126-



31635

H); 4,16-4,24 (3 H); 3,89 (dd, J = 3,2, 5,6 Hz, 1 H); 3,83 (dd, J = 3,2, 5,6 Hz, 1
H); 3,34-3,38 (m, 1 H), 2,67 (2 H).

Budc C— Tong hop hop chat Int-32c

Thém 10% trong luong paladi trén cacbon (2,86 g, 2,69 mmol) vao dung
dich chira hop chét Int-32b (3,5 g, 26,9 mmol) trong 120 mL MeOH. Khudy hén
hop trong binh cdu Hz qua dém. Loc hdn hop qua xelit. Co dic phén loc dé tao ra
hop chit Int-32¢ & dang diu khéng mau. '"H NMR (400 MHz, CDCls): § 3,93 (dd,
J=0,8,9,6 Hz, 1 H); 3,84 (dd, /J=2,4,9,2Hz, 1 H); 3,78 (dd, /= 4,0, 5,6 Hz, 1
H); 3,54-3,59 (m, 1 H); 3,36-3,43 (m, 1 H); 3,13-3,16 (m, 1 H); 2,84 (rdng, 1 H);
2,12-2,15 (m, 1 H); 1,67-1,74 (m, 2 H); 1,41-1,49 (m, 1 H).

BuGc D— Tong hop hop chdt Int-32d

Thém imidazol (4,64 g, 68,10 mmol) va tert-butyldimetylclosilan (4,45 g,
29,50 mmol) vao dung dich chtra hop chét Int-32¢ (3,0 g, 22,70 mmol) trong 40
mL DMF. Khudy hdn hop nay & nhiét do trong phong trong 3 gid. Thém 200 mL
H,0 vao hdn hop nay. Chiét phan chira nuéc bang 2x200 mL EtOAc. Lam khd
pha hitu co két hop bing Na;SO4 va ¢b dic. Tinh ché phan con lai thu duogc bang
cach str dung sic ky cot silica gel rira giai bing 15% EtOAc/hexan dé tao ra hop
chit Int-32d & dang dau khong mau. LCMS phén tich tinh cho Ci2Hz60sSi:
246,17, tim thiy trong thuc té: 247,17 (M+H)".

Budc E- Téng hop hop chdt Int-32e

Thém trietylamin (6,16 g, 60,9 mmol) va phirc PySOs (6,46 g, 40,6 mmol)
vao dung dich chira hop chit Int-32d (5,0 g, 20,29 mmol) trong 150 mL CH,Cl,
va 30 mL DMSO ¢ nhiét dd 0°C. Sau 10 phut, loai bod bé da va khqu hdn hop
ndy & nhiét d6 trong phong trong 2 gi¢. Thém 100 mL H>O va 100 mL CHzCl,
vao hdn hop thu dugc. Tach pha hitu co va chiét phin chira nuéc bang 2x50 mL
CH,Cl,. Lam kho pha hitu co két hop bang Na»SO4 va ¢b dic. Tinh ché phan con
lai thu dugc bing cach st dung sic ky cot silica gel rira giai bing 10%
EtOAc/hexan dé tao ra hop chit Int-32e & dang diu khong mau. LCMS phan tich
tinh cho C12H2603Si: 244,40; tim thAy trong thyc té: 245,33 (M+H)".

Budc F— Téng hop hop chat Int-32f
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Thém nho giot dung dich chira 2N lithi diisopropylamit trong THF (17,10
ml, 34,2 mmol) vao dung dich chira etyl 2-(trimetylsilyl)axetat (4,98 g, 31,1
mmol) trong 150 mL THF & nhiét do -78°C. Khudy hdn hop phan tng trong 15
phut, sau d6 thém hgp chit Int-32e (3,8 g, 15,55 mmol). Lam 4m hdn hop phin
tng dén nhiét d6 40°C trong 3 gid, va ding phan Ung bang cach thém 100 mL
dung dich nuéc NH4Cl béo hoa. Chiét hén hop bing 2x150 mL etyl axetat va rira
phdn chiét hitu co két hop bing 150 mL nudc mubi. Sau khi 1am kho béing
MgSO4 va lgc, loai bé dung mdi trong ap suit giam. Tinh ché phén con lai thu
duoc bang cach sir dung sic ky cdt silica gel rira giai bang 15% EtOAc/hexan dé
tao ra hop chét Int-32f & dang diu khong mau. LCMS phan tich tinh cho
C16H3004Si: 314,19; tim thdy trong thuc té: 315,12 (M+H)".

Budc G— Téng hop hop chit Int-32g

Thém diisobutyl nhom hydrua 1N trong toluen (28,0 ml, 28,0 mmol) vao
dung dich chira hop chét Int-32f (4,0 g, 12,72 mmol) trong 120 mL CH>Cl, da
lam lanh & nhiét @ -78°C. Khudy phan tng & nhiét d -78°C trong 1 gid va sau
d6 1am Am dén nhiét do 0°C. Luc ndy, dimg phan Gmg bang cach thém 100 mL
dung dich mudi Rochelle bdo hoa. Khudy hdn hop ndy & nhiét d trong phong
trong 1 gid. Tach pha hitu co. Rira hdn hop bang 50 mL nuwdc mudi va co dic aé
tao ra hop chit Int-32g & dang diu khéng mau. LCMS phan tich tinh cho
C14H2303Si: 272,18; tim thiy trong thuc té: 255,05 (M-H20)".

Budc H— Tdng hop hop chdt Int-32h

Thém trietylamin (1,11 g, 11,01 mmol), tiép d6 thém metansulfonyl clorua
(0,84 g, 7,34 mmol) vao dung dich chira hop chét Int-32g (1,0 g, 3,67 mmol)
trong 36 mL THF & nhiét d§ 0°C. Khudy phan tng & nhiét @ 0°C trong 1 gio.
Pha loang hdn hop phan tng bing 100 mL EtOAc va ria bing 100 mL dung dich
nuée HC1 0,2N trong 3 14n, sau d6 bing 100 mL nuéc mubi. Co dic pha hitu co
trong chan khong. Hoa tan mesylat thd thu dugc trong 10 mL THF va st dung
trong phan tng tiép theo khi khong tinh ché thém.

Trong binh phéan ng riéng r&, lam lanh dung dich chta lithi diisobutylamit
2N trong THF (3,77 ml, 7,53 mmol) ¢ nhiét do 0°C. Thém tributylstanan (1,993
g, 6,85 mmol) vao phan Ung. Khudy phan tng & nhiét do 0°C trong 15 phut. Sau

d6 lam mét phan tmg dén nhiét do -78°C, va thém dung dich mesylat nay vao
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phan tng qua 6ng bom. Khudy phan tmg & nhiét d6 -78°C trong 30 phit. Pha
lodng hdn hop phan ng bing 150 mL 20% EtOAc/hexan, v rira bing 150 mL
nu6e. Co dic pha hitu co trong chan khéng. Tinh ché phan con lai thu duge bing
cach sir dung séc ky cot silica gel ban dAu rira giai bing hexan dé loai bo BusSnH,
va sau d6 bing 10% EtOAC/hexan dé tao ra hop chét Int-32h & dang dau khéng
mau. '"H NMR (400 MHz, CDCl3): § 5,40-5,43 (m, 1 H); 4,52-4,54 (m, 1 H);
3,91-3,98 (2 H); 3,76-3,90 (m, 2 H); 3,62-3,68 (m, 2 H); 2,31-2,37 (m, 2 H); 2,11-
2,18 (m, 2 H); 1,58-1,70 (m, 6 H); 1,44 (m, 6 H); 1,30-1,37 (m, 6 H); 0,86-1,00
(19 H); 0,09-0,11 (6 H).

Vi du 54

Diéu ché hop chét 120

nt-33f 120

Budc A— Tong hop hop chdt Int-33a

Thém thiéc clorua (763 mg, 4,02 mmol) vao dung dich chtra hop chit Int-
1 (810 mg, 2,51 mmol) va hgp chét Int-32h (1,50 g, 2,75 mmol) trong 25 mL
ACN & nhiét do 0°C. Sau d6, lam 4m phan ng dén nhiét do trong phong va
khudy trong 30 phat. Thém 20 mL dung dich nuéc NH4Cl bdo hoa vao phan tng.
Khudy hén hop thu duge & nhiét do trong phong trong 5 phut. Pha logng phan
tmg bang 100 mL 30% EtOAc/hexan, va ria bang 100 mL nu6c. Tach pha hitu

co va loc. CO dic dich cai trong chén khong va tinh ché phan con lai thu dugc
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bing cach sir dung sic ky cot silica gel rira giai bing 10%EtOAc/hexan dé tao ra
hop chit Int-33a & dang ddu khong mau. LCMS phan tich tinh cho
C2sH40BrNOsSi: 577,19; tim thiy trong thuc té: 578,12 (M+H)".

Budc B— Tong hop hop chit Int-33b

Thém trietylamin (660 mg, 6,52 mmol) va N, N-dimetylpyridin-4-amin (80
mg, 0,652 mmol) vao dung dich chtra hop chit Int-33a (755 mg, 1,305 mmol)
trong axetic anhydrua (6 ml, 63,5 mmol). Khuiy phan tng & nhiét d6 trong phong
trong 1 gid. Loai bé dung méi trong chin khéng. Tinh ché phan con lai thu dugc
bing cach sit dung sic ky cdt silica gel rira giai bang 20% EtOAC/hexan dé tao ra
hop chit Int-33b & dang mang khong mau. LCMS phan tich tinh cho
C30H42BrNOgSi: 619,20; tim thiy trong thuc té: 620,16 (M+H)".

Budc C— Tong hop hop chit Int-33c¢

Thém tetrabutylamoni florua IN trong THF (2578 pl, 2,58 mmol) vao
dung dich khudy chira hop chét Int-33b (800 mg, 1,289 mmol) trong 12 mL THF.
Khudy hdn hop nay & nhiét do trong phong trong 3 gid. C6 dic phan tmg dé loai
b6 phén 16n THF. Tinh ché phén con lai thu dugc bang cach sir dung sic ky cot
silica gel rira giai bing 50% EtOAc/hexan dé tao ra hop chét Int-33¢ & dang bot
khong mau. LCMS phan tich tinh cho C30H4:BrNOg: 505,11; tim théy trong thuc
té: 505,96 (M+H)".

- Bu6c D— Tong hop hop chat Int-33d

Thém trietylamin (42,0 mg, 0,415 mmol) va metansulfonyl clorua (31,7
mg, 0,276 mmol) vao dung dich chira hop chit Int-33¢ (70 mg, 0,138 mmol)
trong 10 mL THF & nhiét d6 0°C. Khudy hdn hop & nhiét d6 nay trong 15 phut.
Pha loang hdn hop phan tng bing 20 mL EtOAc. Rira pha hitu co bing 20 mL
HCI 0,5N, lam kho béng Na>SO4. Sau khi loc, c6 dic hdn hop. Hoa tan phz‘?tn con
lai thu duoc trong 2 mL DMF va sau d6 thém natri iodua (207 mg, 1,382 mmol).
Khudy phan tng & nhiét d6 70°C trong 30 phut. Sau khi 1am ngudi dén nhiét d6
trong phong, sau d6 tinh ché phan Gng bing cach sir dung Gilson (10%
ACN(0,1% TFA)/H,0- 90% ACN (0,1% TFA)/H,0, 12 phut) d& tao ra chét trung
gian iodo mong mudn. Sau d6 hoa tan chét trung gian nay trong 2 mL DMF, sau
d6 thém xeri cacbonat (225 mg, 0,691 mmol). Khudy hén hop phan tmg & nhiét
d6 70°C trong 30 phut. Lam ngudi hdn hop dén nhiét do trong phong va tinh ché
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bing cach st dung Gilson (10% ACN(0,1% TFA)YH,O- 90% ACN (0,1%
TFA)/H,0, 12 phut) d tao ra hop chit Int-33d & dang chét rén mau tring. LCMS
phan tich tinh cho C17H20NOs: 397,05; tim thiy trong thuc té: 398,02 (M-+H)".

Budc D— Tong hop hop chat Int-33e

Thém kali cacbonat (45 mg, 0,303 mmol) vao hdn hop khudy chira hop
chit Int-33d (40 mg, 0,101 mmol) trong 2 mL MeOH. Khudy hdn hop nay &
nhiét do trong phong trong 1 gid. C6 dic hdn hop trong chan khong va hoa tan
phan con lai thu dugc trong 3 mL DMSO. Tinh ché phan tmg bing cach sit dung
Gilson (10% ACN(0,1% TFA)/H,0- 90% ACN (0,1% TFA)/H,0, 12 phut) dé tao
ra chét trung gian rugu mong mudn, ma sau dé hoa tan trong 3 mL CH2Cly. Sau
d6, thém Dess-Martin periodinan (79 mg, 0,187 mmol). Khudy phan tmg & nhiét
do trong phong trong 30 phtit. Thém 1 giot nudc vao va loc hdn hop phan tmg thu
dugc. Co dic phan loc trong chan khong va hoa tan phan con lai thu dugc trong 3
mL DMSO. Tinh ché hdn hop bang cach st dung Gilson (10% ACN(0,1%
TFA)/H20-90% ACN (0,1% TFA)/H,0, 12 phiit) dé tao ra hop chit Int-33e &
dang chit rdn mau tring. LCMS phén tich tinh cho CisHi6BrNO4: 353,03; tim
thdy trong thuc té: 353,97 (M+H)".

BuGc E— Tong hop hop chat Int-33f

Thém diaxetoxypaladi (2,54 mg, 0,011 mmol) vao hdn hop chira hop chit
Int-33e¢ (20 mg, 0,056 mmol), N-etyl-N-isopropylpropan-2-amin (21,89 mg,
0,169 mmol), (2,4-diflophenyl)metanamin (12,12 mg, 0,085 mmol) va
(oxybis(2,1-phenylen))bis(diphenylphosphin) (6,08 mg, 0,011 mmol) trong 1 mL
DMSO. Sau d6, hdn hgp ndy duge suc qua CO trong 20 phut trong binh ciu CO &
nhiét d6 trong phong, sau d6 gia nhiét dén nhiét d6 80°C trong binh cau CO trong
2 git. Lam ngudi phan tng dén nhiét d6 trong phong va tinh ché truc tiép bing
cach st dung Gilson (10% ACN(0,1% TFA)/H20 - 90% ACN (0,1% TFA)/H,O,
12 phut) dé tao ra san phdm carbonyl hoa, sau d6 hoa tan trong 2 mL MeOH.
Thém 10 mg 10% Pd trén cacbon vao hdn hop. Khudy phan tng & nhiét do trong
phong trong binh ciu H; trong 3 gid. Loc phan ung. Co dic phin loc trong chan
khong va tinh ché phin con lai thu duge bing cach sir dung séc ky cot silica gel
rira giai bang 20% EtOAc/CH,Cl, dé tao ra hop chit Int-33f & dang chét rin mau
tring. LCMS phan tich tinh cho Cz3H4F2N,Os: 446,17; tim thiy trong thuc té:
447,12 M+H)".
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Budc F— Tong hop hop chdt 120

Hop chét 120 dugc didu ché bang phuong phap vé co ban gidng nhu dbi
v6i hop chit 94 da mb ta trong vi du 36, va thay thé hop chét Int-21g bing hop
* chét Int-33f & budc H. 'H NMR (400 MHz, CDCl3): § 10,36 (s, 1 H); 8,47 (s, 1
H); 7,36-7,40 (m, 1 H); 6,81-6,87 (m, 2 H); 4,68 (d, J = 8,4 Hz, 2 H); 4,20 (m, 2
H); 4,13 (dd, J = 4,8, 9,2 Hz, 1 H); 3,99 (dd, , J = 4,8, 9,2 Hz, 1 H); 3,56 (m, 1
H); 2,45-2,48 (m, 1 H); 2,27 (m, 1 H); 1,85 (m, 1 H); 1,65 (m, 1 H); 1,54 (m, 1
H); 0,91 (t, J = 5,6, 3 H). LCMS phan tich tinh cho C22H22F2N20s: 432,15; tim
thiy trong thuc té: 433,07(M+1)*.

Vidu 55

Piéu ché hop chét 121 va hop chét 122

B %\ ch B % Budc C Br. N
OH TEOPS OMs OMOM  oTEDPS Okte GMOM

OMe OMOM
Int8a Int-34a Int3dc
Bum: D :E;K;ﬁ\_\ BrGCcE m\_\ Bwirc F Budc G
Otde OMOM Me OMOM
Int-34F
Cb
Buvqc H Br. Bwirc | N = Blm J Br. N NJ
Ohte OMOM OMe OMOM OMs OMOM Qe OH
Int-34i
int34g Int-34h Int-34
. ﬁbz . 4 9
BuwgcK  Br NN Budcl R ch M
—_— J —_— u [
o s F ..,
OMe © OMe O
nl-34k Int-341 I3
{Chat dong phén dm anh A) (Chai 60“9 phén Gm inh A)
{Chét ddng phan dbi dnh B) {Chét Géng phan adi anh B)

Bum: N ‘n
J 121 (Chat dong phén don anh A}
122 {Chét ddng phin d6i anh B}

BuGc A— Téng hop hop chat Int-34a

Thém bazo Hunig (6,28 ml, 35,9 mmol) tiép d6 thém clometyl metyl ete
(2,457 ml, 32,3 mmol) va DMAP (0,044 g, 0,359 mmol) vao dung dich chtra hop
chét Int-8a (4,85 g, 7,19 mmol) trong CH>Cl> (71,9 ml). Khudy phan tmg & nhiét
do6 trong phong trong 72 gid. Khi hoan thanh phan tmg, loai bo chit d& bay hoi
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trong chan khéng. Tinh ché phéan con lai thu dugc bang cach st dung ISCO, HP
Gold silica gel pha thudong (120g), rira giai bing hexan/EtOAc (100% hexan trong
5 phut; gradient dén 30% EtOAc trong hexan trong 30 phut, ché do cb dinh trong
5 phut) dé tao ra hop chét Int-34a & dang dau khong mau. LCMS phan tich tinh
cho C39H4sBrNOsSi: 717,25; tim théy trong thuc té: 717,81 M+1)*.

Budc B— Téng hop hop chat Int-34b

Thém TBAF (IM trong THF) (18,16 ml, 18,16 mmol) vao dung dich chira
hop chét Int-34a (4,35 g, 6,05 mmol) trong THF (30,3 ml). Khudy phan tng &
nhiét d trong phong trong 2 gid. Khi hoan thanh phan tng, loai bé chét d& bay
hoi trong chan khéng. Tinh ché phan con lai thu dugc bang cach st dung ISCO,
HP Gold silica gel pha thuong (80g), rira giai bing hexan/EtOAc (100% hexan
trong 5 phut; gradient &&n 100% EtOAc trong hexan trong 25 phut, ché d6 ¢
dinh trong 10 phit) dé tao ra hop chit Int-34b & dang diu khong mau. LCMS
phan tich tinh cho C23H3oBrNOs: 479,13; tim thy trong thuc té: 480,01 (M+1)*.

Budc C— Téng hop hop chit Int-34c

Thém bazo Hunig (3,27 ml, 18,73 mmol) vao dung dich chtra hop chét
Int-34b (3 g, 6,24 mmol) trong THF (62,4 ml). Lam mét hdn hop dén nhiét 4o
0°C, va sau d6 thém metansulfonyl clorua (0,888 ml, 11,24 mmol) vao. Khqu
phan tng & nhiét d6 0°C trong 30 phit. Pha lodng hdn hop phéan ng bing 60 mL
hexan va sau d6 loc. C6 diac phin loc trong chan khong. Tron phan con lai thu
dugc véi natri azit (4,06 g, 62,4 mmol) va sau d6 thém DMF (62,4 ml) vao. Gia
nhiét hdn hop thu dwoc & nhiét do 60°C trong 1 gid. Lam ngudi phan Gmg dén
nhiét d0 trong phong. Pha lodng hdn hop phan tng bing 500 mL 50%
EtOAC/hexan va rira bing 300 mL nuée. Lam khé 16p hitu co bang Na;SO4 khan,
loc va c¢d ddc trong chan khéng. Tinh ché phin con lai thu dugc bing céch sir
dung cot silica gel (120 g) rira giai bing EtOAC/hexan 0-35% trong 35 phut dé
tao ra hop chéit Int-34c. LCMS phan tich tinh cho Ca3HoBrNsOs: 504,14; tim
thy trong thuc té: 505,08 (M+1)".

BudGc D- Tong hop hop chit Int-34d

Thém 4-metylmorpholin n-oxit (0,612 g, 5,22 mmol) tiép d6 thém 4%
trong lugng osimi tetroxit trong nude (8,93 ml, 0,712 mmol) vao dung dich chira
hop chét Int-34¢ (2,4 g, 4,75 mmol) trong 47,3 mL THF/t-BuOH/nudc (5:5:1).
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Khudy phan tng & nhiét do trong phong trong 24 gid. Thém 30 g Na»S20s rin
vao phan ng. Khudy hdn hop nay & nhiét do trong phong trong 1 gid. Pha lodng
phan tmg bang 300 mL 50% EtOAc/hexan. Loc chit rdn mau n4u. Rira phén loc
bing nudc va cd dic. Tinh ché phin con lai thu duge bing cach sit dung cdt silica
gel (120 g) rira giai bang 0-100% EtOAC/hexan trong 30 phit, 100% trong 5 phut
dé tao ra hop chét Int-34d & dang diu khong mau. LCMS phén tich tinh cho
Ca3H31BrN4Os: 538,14; tim thiy trong thuc té: 539,09 (M+1)*.

BuGc E— Tong hop hop chat Int-34e

Thém pyridin (20,39 ml) vao hdn hgp chira hop chét Int-34d (2,2 g, 4,08
mmol) va 4-metylbenzen-1-sulfonyl clorua (1,555 g, 8,16 mmol). Khudy dung
dich phan ¢ng & nhiét d6 trong phong trong 7 gio. Thém 20 mL MeOH vao phan
mg. Khudy phan tng & nhiét do trong phong trong 20 phut. Loai bo chét dé bay
hoi trong chan khong. Pha lodng phan con lai thu dwoc bang 200 mL CH,Cl,, va
rira bing 100 mL HCI 0,5N (trong nu6c) hai 1in. Lam khd 16p hitu co bang
Na2SOq khan va sau d6 ¢b diic. Tinh ché phan con lai thu dugc bang céach sir dung
ISCO, HP Gold silica gel pha thudong (120g), rira giai bang hexan/EtOAc (100%
hexan trong 5 phut; gradient dén 100% EtOAc trong hexan trong 25 phit, ché do
¢ dinh trong 5 phut) dé tao ra hop chét Int-34e. LCMS phén tich tinh cho
C16H23BrN4Os: 430,09; tim thdy trong thuc té: 431,00 (M+1)*,

BuGc F— Tong hop Ah_op chat Int-34f

Thém timg phén Dess-Martin periodinan (3,05 g, 7,19 mmol) vao dung
dich chira hop chét Int-34e (1,55 g, 3,59 mmol) trong CH2Clz (71,9 ml) & nhiét
do trong phong trong Ny. Khudy phan tmg & nhiét do trong phong trong 1 gid.
Thém 1 ml nu6c vao hdn hop phan tng va khudy mét lac. Sau d6, pha lodng phin
ng bang 50 mL EtOAc. Loc chét rin. Co dic phén loc trong chan khong. Tinh
ché phan con lai thu dugc bing cach st dung ISCO, HP Gold silica gel pha
thuong (120g), rira giai bang hexan/EtOAc (100% hexan trong 5 phut; gradient
dén 100% EtOAc trong 15 phut, ché do cb dinh trong 10 phit) dé tao ra hop chit
Int-34f. LCMS phan tich tinh cho C16H21BrN4Os: 428,07; tim thdy trong thuc té:
429,00 (M+1)™.

BuGc G— Tong hop hop chit Int-34g
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Thém PhsP (1,711 g, 6,52 mmol) vao dung dich chira hop chit Int-34f (1,4
g, 3,26 mmol) va EtsN (2,273 ml, 16,31 mmol) trong THF (26,1 ml) va nuéc
(6,52 ml). Khudy phén Gmg & nhiét do trong phong qua dém. Loai bé chit dé bay
* hoi trong chan khong. Tinh ché phan con lai thu duge biang cach st dung ISCO,
HP Gold C18 pha déo (100g), rira giai bing axetonitril (v6i 0,1% TFA)/nudc (0%
nuée trong 2 phut; gradient dén 100% ACN trong nuéc trong 30 phl’lt, ché do cb
dinh trong 5 phut). Cac phan doan lién quan dugc gdp chung va dugc lam bay hoi
trong 4p sudt giam dé tao ra hop chat Int-34g. LCMS phan tich tinh cho
C16Ha3BrN2Os: 402,08; tim thy trong thuc té: 402,98 (M+1)*.

BuGc H— Téng hop hop chat Int-34h

Thém natri xyanoborohydrua (0,413 g, 6,57 mmol) vio hdn hop chira hop
chit Int-34g & dang mudi TFA (1,641 g, 3,29 mmol) trong CH,Cl, (49,8 ml) va
MeOH (9,96 ml). Khudy hdn hop nay & nhiét d6 trong phong trong 2 gid. Dimng
hén hop nay bing cach thém nhé giot 1 mL HOAc, va sau d6 cd dic trong chan
khong. Tinh ché phin con lai thu duoc bang cach st dung ISCO, HP Gold C18
pha dao (275 g), rira giai bang axetonitril (véi 0,1% TFA)/nuéc (0% nudc trong 4
phut; gradient dén 40% ACN trong nudc trong 30 phut, ché d6 cd dinh trong 5
phut). Cac phan doan lién quan dugc gdp chung va dugc lam bay hoi trong ap
sudt giam dé tao ra hop chit Int-34h & dang diu khong mau. LCMS phan tich
tinh cho C16H2:BrN2O4: 386,08; tim thdy trong thuc té: 387,00 (M+1)*.

Budc I- Téng hop hop chat Int-34i

Thém nho giot trietylamin (1001 pl, 7,18 mmol) tiép d6 thém benzyl
cloroformat (342 pl, 2,394 mmol) vao hdn hop chira hgp chit Int-34h & dang
mudi TFA (600 mg, 1,197 mmol) trong 12 mL CH,Cl. Khudy hén hop nay &
nhiét do trong phong trong 2 gid. Pha loang hdn hgp phan tng bing nuée va chiét
bing etyl axetat hai l4n. Rira phan doan hitu co thu duge bing nuéce mudi, 1am
kho (Na,S0O,), loc va lam bay hoi dung mdi trong ap suit giam. Tinh ché phin
con lai thu dugc bang cach st dung ISCO, HP Gold silica gel pha thuong (40 g),
rira giai bang hexan/EtOAc (100% hexan trong 5 phut; gradient dén 100% EtOAc
trong 20 phut, ché d6 cb dinh trong 10 phut) dé tao ra hop chit Int-34i. LCMS
phan tich tinh cho C24H29BrN>Os: 520,12; tim théy trong thuc té: 521,03 M+1)*.

Budc J— Tong hop hop chat Int-34j
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Thém 2 ml dung dich HCI 12N vao dung dich chtra hop chit Int-34i (527
mg, 1,011 mmol) trong 10 mL MeOH. Khu4y phan tmg & nhiét ¢ 60°C trong 5
gid. Loai bo chét dé bay hoi trong chan khong. Hoa tan phan con lai thu dugc
trong EtOAc va trung hoa bang cach thém nhé giot EtN. Rira hdn hop thu duge
bing nude sau d6 bing nuéc mudi. Lam khd pha hitu co bing Na,SO, khan, loc
va ¢b dic trong chan khong. Tinh ché phin con lai thu dugc bang cach st dung
ISCO, HP Gold silica gel pha thudng (80 g), rira giai bing CH,Cl/MeOH (100%
CHCl, trong 5 phat; gradient dén 10% MeOH trong CH>Cl, trong 24 phut, ché
d6 cb dinh trong 5 phut) dé tao ra hop chit Int-34j. LCMS phan tich tinh cho
C22HasBrN2Os: 476,09; tim thiy trong thuc té: 477,05 (M+1)".

BuGc K— Tong hop hop chit Int-34k

Thém Dess-MartinPeriodinan (557 mg, 1,313 mmol) vao dung dich chira
hop chét Int-34j (482 mg, 1,010 mmol) trong 20 mL CH>Cl, & nhiét d6 trong
phong trong N,. Khudy phan tmg & nhiét do trong phong trong 2 gid. Phan tng
duoc pha lodng bing EtOAc va rira bing dung dich nudc Na,CO;3 bio hoa. Co
dac huyén phi hitu co trong chan khéng. Thém 10 mL CH2Cl, vao phén con lai
thu dugc. Thu gom chét rin bang cach loc dé tao ra hop chit Int-34k. Tinh ché
phén loc bing cach sir dung ISCO, ¢4t HP Gold silica gel pha thuong (80 g) va
rira giai bing hexan/EtOAc (100% hexan trong 5 phut; gradient dén 100% EtOAc
trong 35 phut, ché d6 c¢b dinh trong 6 phit) dé tao ra hop chit bd sung Int-34k &
dang chit rin mau tring. LCMS phan tich tinh cho C2H3BrN,Os: 474,08; tim
thiy trong thuc té: 475,03 (M+1)". |

BudGc L— Tong hop hop chat Int-341

Thém diaxetoxypaladi (17,70 mg, 0,079 mmol) vao hdn hop chira hop chat
Int-34k (93,7 mg, 0,197 mmol), N-etyl-N-isopropylpropan-2-amin (105 pl, 0,591
mmol), (2,4-diflophenyl)metanamin (42,3 pl, 0,355 mmol) va (oxybis(2,1-
phenylen))bis(diphenylphosphin) (42,5 mg, 0,079 mmol) trong 5 mL DMSO.
Hbn hop nay duoc suc bang binh ciu CO trong 30 phut. Sau do, gia nhiét hdn hop
nay & nhiét do 90°C trong 1 gid trong binh cdu CO. Tinh ché hdn hgp phin ting
bang céach str dung HPLC diéu ché (pha ddo, YMC-Pack ODS C-18 100x20 mm)
rira giai bing axetonitril/nuéc/0,05% TFA (20% dén 90% phan hitu co trong 10
phut, sau 6 dén 100% trong 2 phiit, 20 mL/phut). C4c phan doan lién quan dugc
g0p lai va bay hoi trong ap sudt giam dé tao ra hop chéit Int-341 & dang hdn hop
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raxemic cia nd. Phan giai nguyén liéu nay bing SFC diéu ché bit d6i (ChiralPak
AS, 30 X 250 mm, 70 ml/phit, 100 bar, 50% MeOH (0,2% NH4OH) / CO2, 35°C)
d8 tao ra chét ddng phan d6i anh A ctia hop chit Int-341 (chit rira giai thir nhit)
va chit ddng phan dbi anh B cta hop chit Int-341 (chit rira giai thir hai). LCMS
phan tich tinh cho C30H20F2N304: 565,20; tim thdy trong thuc té: 566,16 (M+1)".

Budc M— Téng hop hop chit Int-34m

Thém 10% trong lugng Pd-C (2,484 mg, 2,334 umol) vao dung dich chira
chit ddng phan d6i anh A cia hop chét Int-341 (8,8 mg, 0,016 mmol) trong
MeOH (2 ml). Khudy hdn hop nay trong binh cau Ha trong 1 gio. Khi hoan thanh
phan tng, loc chét xvc tac. C6 dic phan loc trong chan khong dé tao ra chit ddng
phan d6i anh A cta hop chét Int-34m & dang chét rdn mau vang nhat. LCMS
phén tich tinh cho C22H23F2N304: 431,17; tim théy trong thuc té: 432,11 (M+1)*.

Budc N— Téng hop hop chat 121 va 122

Gia nhiét hdn hop chira chit ddng phan d6i anh A cta hop chét Int-34m
(7,5 mg, 0,017 mmol) va lithi clorua (7,37 mg, 0,174 mmol) trong DMF (435 pul)
& nhi€t dd 100°C trong 2 gi¢. Khi hoan thanh phéan ing, 1dm mét phan ing va pha
loang bang 1 mL DMSO. Tinh ché phan thé bing cach sir dung HPLC diéu ché
(pha dao, YMC-Pack ODS C-18 100x20mm) rira gi4i bang axetonitril/nuéc/0,1%
TFA (0% dén 70% phan hitu co trong 10 phut, sau d6 dén 100% trong 2 phit, 20
mL/phut). Cac phan doan lién quan dugc gdp chung va dugc lam bay hoi trong ap
sudt giam dé tao ra hop chit 121 & dang chit rin mau vang nhat. 'H NMR (500
MHz, CDs;0OD): é 10,3 (brs, 1 H); 8,50 (s, 1 H); 7,41-7,45 (m, 1 H); 6,93-6,99 (m,
2 H); 4,93-5,02 (m, 1 H); 4,51-4,67 (m, 3 H); 4,02-4,07 (m, 1 H); 3,36-3,45 (m, 1
H); 3,13-3,24 (m, 1 H); 2,60-2,75 (m, 1 H); 1,83-1,93 (m, 1 H); 1,52-1,68 (m, 2
H); 1,48 (s, 3 H). LCMS phan tich tinh cho C21H21F2N3O4: 417,15; tim thiy trong
thuc té: 418,11 (M+1)".

Hop chit 122 dugc diéu ché tir chit dong phan ddi anh B ctia hop chét Int-
341, v& co ban sir dung phuwong phép gidng nhu 3 md ta & buée M va bude N ciia
vi du 55 d& tao ra hop chit 121. 'TH NMR (500 MHz, CD3;0D): § 10,3 (brs, 1 H);
8,50 (s, 1 H); 7,41-7,45 (m, 1 H); 6,93-6,99 (m, 2 H); 4,93-5,02 (m, 1 H); 4,51-
4,67 (m, 3 H); 4,02-4,07 (m, 1 H); 3,36-3,45 (m, 1 H); 3,13-3,24 (m, 1 H); 2,60-
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2,75 (m, 1 H); 1,83-1,93 (m, 1 H); 1,52-1,68 (m, 2 H); 1,48 (s, 3 H). LCMS phén
tich tinh cho Ca1Ha1FaN304: 417,15; tim thiy trong thuc té: 418,11 (M+1)*.

Vi du 56

Didu ché hop chit 123 va hop chét 124

I - B l
N
B~y N chA Br BMB Bl ..-NJ BudcC m J
’ A,
o o . 0
Ohia OMOM OMe OMOM OMe OH OMe G
Int-34h int.3sa Int-35b Int-35¢
F o
ch D /@/\ S N BudcE [ ] ,!‘
J N = N ! J
H
F (&) = 4,
$ne-35d H ©
(Chét dng phin ai anh A) 123 (Chét Gng phén 631 dnh A)
(Chét ddng phan ddianh B) 124 {Chit ddng phén ddi dnh B)

Budc A— Téng hop hop chat Int- 35a

Thém formaldehyt (696 pl, 9,35 mmol) tiép d6 thém natri
xyanoborohydrua (235 mg, 3,74 mmol) vao hdn hgp chira hgp chit Int-34h (724
mg, 1,870 mmol) trong 15 mL CHCl, va 3 mL MeOH. Khuiy hdn hop nay &
nhiét do trong phong trong 1 gid. Khi hoan thanh phan ung, thém chim axit
axetic (642 pl, 11,22 mmol) dé dimg phan tng. C6 dic hdn hop nay trong chan
khong. Tinh ché phan con lai thu duge bing cach sit dung ISCO, HP Gold C18
pha déo (150 g), rira giai bang axetonitril (0,05% TFA)/nuéc (0,05% TFA) (0%
nu6e trong 4 phut; gradient dén 60% ACN trong nuéc trong 10 phit, ché do cb
dinh trong 5 phut). Cac phan doan lién quan dugc gdp chung va dugc lam bay hoi
trong 4p suét gidm dé tao ra hop chit Int-35a & dang diu khong mau. LCMS
phan tich tinh cho C17H2sBrN2O4: 400,10; tim thdy trong thyc té: 401,01 (M+1)*.

Budc B— Téng hop hop chdt Int- 35b

Thém HCI (ddm dac) (2 ml, 24,35 mmol) vao dung dich chira hop chét
Int-352 & dang mubi TFA (680 mg, 1,320 mmol) trong MeOH (10 ml). Khuy
phan @mg & nhiét do 60°C trong 5 gid. Loai bo chit d& bay hoi trong chan khong.
Hoa tan lai phan con lai thu dwgc trong CH>Cl, va trung hoa bang cach thém nhé
giot Et;N. Tinh ché phén con lai thu duge bang cach sir dung ISCO, HP Gold C18
pha dao (150 g), rira giai bang axetonitril (0,05% TFA)/nuéc (0,05% TFA) (0%

-138-



31635

nudc trong 4 phut; gradient dén 50% ACN trong nuéc trong 10 pht, ché d6 cb
dinh trong 5 phut). Cac phan doan lién quan duoc gop chung va dugc lam bay hoi
trong ap suét giam dé tao ra hop chit Int-35b & dang dau khong mau. LCMS
phan tich tinh cho Ca1H21F2N304: 356,07; tim thay trong thuc té: 357,01 (M+1)+.

Budc C— Téng hop hop chdt Int- 35¢

Thém Dess-Martin periodinan (608 mg, 1,434 mmol) vao dung dich chura
hop chit Int-35b & dang mudi TFA (520 mg, 1,103 mmol) trong 22 mL CHyCl,
dwgc khudy & nhiét do trong phong trong Na. Khudy phan tng & nhiét d trong
phong trong 2 gid. Thém 1 giot nuéc vao hdn hop va khudy trong 5 phit. Loc
chit rin. C6 dic phan loc trong chan khong. Tinh ché phan con lai thu dugc bang
cach st dung ISCO, HP Gold silica gel pha thuong (80 g), rira gidi bing
CH,Clo/MeOH (gradient tir 5% dén 10% MeOH trong CH,Cl, trong 25 phiit, ché
dd ¢b dinh trong 5 phut) dé tao ra hop chit Int-35¢ & dang chét rin mau tring.
LCMS phan tich tinh cho CisHisBrN2O3: 354,06; tim thiy trong thuc té: 355,01
(M+1)*,

Bu6c D— Téng hop hop chat Int- 35d

Thém diaxetoxypaladi (7,58 mg, 0,034 mmol) vao hén hgp chua hgp chét
Int-35¢ (20 mg, 0,056 mmol), N-etyl-N-isopropylpropan-2-amin (30,1 pl, 0,169
mmol), (2,4-diflophenyl)metanamin (8,06 pl, 0,068 mmol) va (oxybis(2,1-
phenylen))bis(diphenylphosphin) (18,19 mg, 0,034 mmol) trong DMSO (1408
ul). Phan Gng nay dugc suc trong binh cau CO thong qua kim dai vao dung dich
trong 30 phut. Sau d6, gia nhiét hon hop nay & nhiét do 90°C trong binh cdu CO
trong 1 gi¢. Phan tng dugc pha lodng bing 2 mL DMSO va loc qua dia loc. Tinh
ché phin loc bing cach st dung HPLC diéu ché (pha ddo, YMC-Pack ODS C-18
100x20mm) rira giai bang axetonitril (0,05% TFA)/nudc (0,05% TFA) (0% dén
70% phén hitu co trong 10 phut, sau d6 dén 100% trong 2 phut, 20 mL/phtt). Cac
phén doan lién quan dugc gép chung va dugc lam bay hoi trong ap sudt giam dé
tao ra hop chit Int-35d & dang hdn hgp raxemic ciia n6. Phén giai nguyén liéu
nay bang SFC diéu ché bét dbi (ChiralPak OJ, 20 X 250 mm, 50 ml/phit, 100 bar,
40% MeOH (0,2% NH4OH) / CO3, 35°C) dé tao ra chat ddng phan ddi 4nh A clia
hop chét Int-35d (cht rira giai thr nhét) va chit dong phan ddi anh B cua hop
chit Int-35d (chit rira giai thir hai). LCMS phan tich tinh cho CaiH21FaN3Ou:
445,18; tim thy trong thuc té: 446,14 (M+1)*.
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Bud&c D— Tong hop hop chat 123 va 124

Gia nhiét hdn hop chira chit déng phan dbi anh A ctia hop chit Int-35d
(3,9 mg, 8,76 umol) va lithi clorua (7,42 mg, 0,175 mmol) trong DMF (292 pl) &
nhiét 6 100°C trong 2 gid. Khi hoan thanh, 1dm mét hdn hgp phan tng va pha
loding bing 1 mL DMSO. Tinh ché phin thé bing cach st dung HPLC diéu ché
(pha dao, YMC-Pack ODS C-18 100x20mm) rura giai bang axetonitril (0,05%
TFA)/nuéce (0,05% TFA) (0% dén 70% phén hitu co trong 10 phut, sau d6 dén
100% trong 2 phut, 20 mL/phuat). Cac phéan doan lién quan dugc gdp chung va
duoc 1am bay hoi trong 4p suit giam dé tao ra hop chéat 123 & dang chit rdn mau
vang nhat. 'TH NMR (500 MHz, CD;0D): § 8,63 (s, 1 H); 7,43 (m, 1 H); 6,92-
6,99 (m, 2 H); 4,81-5,16 (m, 2 H); 4,57-4,69 (m, 2 H); 3,93-4,04 (m, 1 H); 3,47-
3,57 (m, 1 H); 3,15-3,26 (m, 1 H); 3,07 (s, 3 H); 2,64-2,75 (m, 1 H); 1,80-1,92
(m, 1 H); 1,60-1,73 (m, 2 H); 1,52 (s, 3 H). LCMS phén tich tinh cho
Ca1H21F2N304: 431,17; tim thdy trong thuc té: 432,12 (M+1)",

Gia nhiét hdn hop chira chit ddng phan d6i anh B cia hop chét Int-35d va
lithi clorua (7,42 mg, 0,175 mmol) trong DMF (88 pl) & nhiét 4§ 100°C trong 2
gio. Khi hoan thanh, 1am mat hdn hop phan ting va pha loing bing 1 mL DMSO.
Tinh ché phn tho bing c4ch sir dung HPLC diéu ché (pha d4o, YMC-Pack ODS
C-18 100x20mm) rira giai bing axetonitril (0,05% TFA)/nuéc (0,05% TFA) (0%
dén 70% phan hiru co trong 10 phut, sau d6 dén 100% trong 2 phut, 20 mL/phut).
Cac phéan doan lién quan dugc gdp chung va dugce lam bay hoi trong ap suit giam
dé tao ra hop chét 124 & dang chét rin mau vang nhat. '"H NMR (500 MHz,
CDs0D): 8 8,63 (s, 1 H); 7,43 (m, 1 H); 6,92-6,99 (m, 2 H); 4,81-5,16 (m, 2 H);
4,57-4,69 (m, 2 H); 3,93-4,04 (m, 1 H); 3,47-3,57 (m, 1 H); 3,15-3,26 (m, 1 H);
3,07 (s, 3 H); 2,64-2,75 (m, 1 H); 1,80-1,92 (m, 1 H); 1,60-1,73 (m, 2 H); 1,52 (s,
3 H). LCMS phan tich tinh cho Cz1H21F2N304: 431,17; tim thdy trong thuc té:
432,12 (M+1)".

Vi du 57
Thir nghiém trc ché sy sao chép HIV

Thir nghiém nay 1a thir nghiém ddng hoc dung dong té bao bao cdo (MT4-

gag-GFP) dé xéac dinh s lugng t& bao méi bi nhiém trong mdi vong sao chép.
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S6 luong 16n té bao MT4-GFP (250.000 té bao/ml) nhiém HIV-1 (ching
NL4-3) & boi sb gay nhidm thp (multiplicity of infection - MOI) trong RPMI +
10% FBS trong 24 gid. Sau do, rira té bao mét 1an trong RPMI + 10% FBS va tao
huyén phu lai trong RPMI + 0% hodc 10% hozic 100% huyét thanh ciia ngudi
binh thudng (normal human serum - NHS). Cac hop chit thir nghiém dugc pha
loging tudn tu trong DMSO trén ECHO. Thém céc té bio MT4-GFP di gy nhiém
vao dia mau den c6 day trong c6 384 16 phu poly-D-lysin trong d6 dit cac hop
chit thir nghiém d pha lodng. Té bao dugc nhan giéng & 8.000 té bao trén mdi 15
va ndng d6 DMSO cubi cing 12 0,4%. Xac dinh s lugng t& bao bi nhiém (té bao
Green GFP) & 24 gid va 48 gid sau khi 0 sit dung Acumen eX3. X4ac dinh ty 1¢
virut sinh san (Ro) bing cach sir dung sé té bao bi nhidm & 48 gid chia s6 t& bao bi
nhidm & 24 gid. Phén trim wc ché phat trién virut duoc tinh biang [1-(R-Roa
thuéc)/(Romso-Roa thuée) | ¥100. TP hodc I1Cso hi€u luc cta hop chét duoc xac dinh boi

dudng cong déap tng liéu 4 thong sb.

Céc hop chét minh hoa cta sang ché dwoc thir nghiém bing cach st dung

phuong thtrc thir nghiém nay va két qua dugc thé hién trong bang sau.

| THU NGHIEM TE BAO THU NGHIEM TE
Hop chat KIEU DAI BAO KIEU DAI
sb Viking IP (0% NHS) Viking IP (100% NHS)
(nM) (nM)

1 5,5 NA

2 27 NA

3 6,5 NA

4 74 1852

5 2,6 102

6 10 NA

7 2,2 154

8 1,8 500

9 2,6 235

10 66 NA
11 3,2 484
12 2,6 595
13 3,8 124
14 0,7 26
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15 0,5 73
16 4,1 257
17 2,9 117
18 8,7 315
19 4,6 709
20 3,5 839
21 2,4 385
22 2,7 251
23 1,5 1260
24 43 >8400
25 42 >8400
26 1,1 2554
27 2,0 >8400
28 44 >8400
29 17 >8400
30 2,8 >8400
31 48 >8400
32 8,2 >8400
33 0,5 281
34 1,7 1500
35 0,4 337
36 0,6 1400
37 1,5 80
38 1,8 1600
39 0,8 33
40 1,5 442
41 2,0 34
42 2,1 517
43 3,2 1999
44 1,9 316
45 2.3 4748
46 1,3 459
47 1,3 70
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48 1,7 913
49 3,2 4066
50 1,6 293
51 3,6 2200
52 3,4 >8400
53 64 >8400
54 1,8 55
55 8,1 >8400
56 3,4 342
57 4,7 3501
58 2,6 99
59 2,0 110
60 2,9 2228
61 1,3 32
62 0,9 481
63 0,9 249
64 0,9 2957
65 0,8 34
66 2,5 126
67 1,7 154
68 1,8 604
69 1,2 24
70 1,9 80
71 2,2 89
72 2,2 467
73 1,0 22
74 4,0 262
75 0,5 13
76 0,9 35
77 1,2 60
78 0,8 15
79 1,0 662
80 1,1 101
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81 1,0 296
82 4,1 160
83 0,9 19
84 1,8 31
85 2,2 53
86 1,3 18
87 8,0 269
88 2,3 63
89 2,1 73
920 0,8 13
91 3,8 273
92 1,3 59
93 1,2 52
94 1,8 282
95 2,2 41
96 6,2 >8400
97 2,4 151
98 28 1114
99 3,7 616
100 1,9 60
101 2,1 105
102 0,5 365
103 0,8 46
104 3,6 343
105 3,5 2292
106 3,3 3336
107 5,7 4933
108 2,0 105
109 3,2 714
110 2,1 140
111 3,0 858
112 0,65 4114
113 1,3 >8000
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114 1,9 137
115 1,4 225
116 2,3 256
117 2,5 1443
118 1,4 873
119 2,1 2059
120 0,8 116
121 2,6 62

122 3,3 35

123 NA NA
124 3,2 53

Diéu tri hodc ngin ngira su 1y nhiém HIV

Dan xuét quinolizin dugc thé c6 thé duge st dung dé e ché HIV, tc ché
HIV integraza, diéu tri sy 1ay nhiém HIV va/hodc 1am giam kha ning xay ra hodic
mirc d6 nghiém trong cta triéu chimg 1ay nhidm HIV va trc ché su sao chép virut
HIV va/hoic san sinh virut HIV trong hé gbc té bao. Vi du, din xuét quinolizin
duogc thé co thé duge str dung @& didu tri sy 14y nhiém HIV sau khi ¢6 nghi ngd
trudc d6 dd phoi nhiém véi HIV thong qua cac con dudng nhu truyén mau, trao
dbi dich cda co thé, cac vét cén, tdn thuong ng?lu nhién do kim ti€m, hodc tiép

xiic v&i méu clia d6i trong trong khi phiu thuét hodc quy trinh y t& khéc.

Do d6, theo mot phuong an, sang ché d& xuét phuong phap diéu tri sy lay
nhiém HIV & dbi twong, phuong phép nay bao gém cho dbi twong ding lugng
hitu hiéu cia it nhit mot din xut quinolizin duoc thé hodc mubi duge dung hodc
tién duge chét cia né. Theo phuong 4n cu thé, luong dugc dung 1a lugng cho hig¢u
quéa diéu tri hoic ngin ngira sy lay nhiém HIV & ddi twong. Theo phwong 4n cu
thé khéc, lugng duoc ding 13 lvgng ¢ hidu qua trc ché sy sao chép virut HIV
va/hodc san sinh virut & d6i twong. Theo mot phuong an, su 14y nhiém HIV da
tién trién thanh bénh AIDS.

Dan xuit quinolizin dugc thé con hitu dung trong viéc chuan bi va thuc
hién thir nghiém sang loc d6i véi cac hgp chat khang virut. Vi dy, din xuét

quinolizin dugc thé hiru dung dé nhan biét dong té bao khang HIV mang gen dot
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bién, ma 14 cong cu sang loc t&t ddi véi nhiéu hop chat khang virut manh. Ngoai
ra, d4n xuét quinolizin dugc thé hitu dung dé thiét 1ap hodc x4c dinh vi tri gin két

khang virut khac d6i véi HIV Integraza.

Ché phim va hdn hop theo sang ché c6 thé hitu dung dé didu tri cho ddi

tuong bi 14y nhidm c6 lién quan dén kiéu gen HIV bat ky.

Liéu phap két hop

Theo phuong 4n khéc, cic phwong phap theo sang ché dung dé diéu tri
hoic ngan ngira su 1ay nhiém HIV c6 thé con bao gdm viéc ding mét hoic nhiéu

chit didu tri bd sung khong phai 13 dAn xuit quinolizin dugc thé.
Theo mét phuong 4n, chit diéu trj bd sung 12 chit khang virut.

Theo phuong 4n khéc, chét diéu tri bb sung 1 chit diéu bién mién dich,

nhu chét trc ché mién dich.

Do d6, theo mdt phuong &n, sang ché md ta phwong phap didu tri sy lay
nhidm virut & d6i twong, phuong phap nay bao gdm cho dbi twong dung: (i) it
nhit mot din xuét quinolizin dugc thé (ma c6 thé chtra hai hodc nhidu din xuét
quinolizin dugc thé khac nhau), hoic mudi dugc dung hoic tién dugc chit ctia no,
va (ii) it nhat mot chét didu tri bd sung ma khong phai 1a dan xuét quinolizin dugc
thé, trong d6 céc lugng duge ding ¢ cing hiéu qua diéu tri hodc ngin ngira su

14y nhiém virut.

Khi ding liéu phap két hop theo sang ché cho dbi twong, cic chét didu tri
bénh trong hdn hgp, hodc dugc phém hodc ché ph'?lm chtra cac chit didu tri bénh
nay, cé thé duoc dung theo thir tu bét ky nhu, vi dy, dung tudn tu, dung déng thoi,
dung cung nhau, dung cung luc va cich dung twong tu. Céc lugng hoat tinh trong
liéu phap két hop nay c6 thé 1a cac lwong khac nhau (cac luong liéu khac nhau)
hoic cac luong gidng nhau (cac lugng lidu gidng nhau). Do d6, nhim muc dich
minh hoa khong gidi han, dn xuét quinolizin dugc thé va chit diéu tri bd sung c6
thé ¢6 mit & luong cb dinh (lwong lidu) & don vi lidu don (vi dy, vién nang, vién

nén va dang tuong tu).
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Theo mdt phwong 4n, it nhit mot dan xut quinolizin duoc thé dugc ding
trong thoi gian khi (cac) chét didu tri bd sung c6 tic dung phong nglra hoic didu

tri bénh, hodc nguoc lai.

Theo phuong an khéc, it nhit mot dan xuét quinolizin dugc thé va (cic)
chit didu tri bd sung duoc ding & lidu thuong duge ding khi cac chit nay duoc

stt dung & dang liéu phap don dé diéu tri sy 1y nhiém virut.

Theo phwong 4n khéc, it nhit mot din xuét quinolizin dwgc thé va (cac)
chit didu tri bd sung duwgc ding & lidu thip hon liéu thuong dugc ding khi céc

chit nay dugc str dung & dang liéu phap don dé diéu trj sy 1ay nhiém virut.

Theo phuong an khdc nita, it nhit mot din xuét quinolizin dugc thé va
(cac) chét didu tri bd sung c6 tac dung hiép dbng va dugc diung & lidu thip hon
lidu thuong dugc ding khi céc chét ndy duge sit dung & dang liéu phap don dé

diéu trj sy 1ay nhiém virut.

Theo mot phuong 4n, it nhit mot dén xuit quinolizin dugc thé va (cc)
chét didu tri b sung c6 mit trong cling ché phidm. Theo mét phuwong 4n, ché
phim nay thich hop dé dung qua duong miéng. Theo phuong 4n khic, ché phdm
nay thich hop dé ding trong tinh mach. Theo phuong 4n khéc, ché phidm nay
thich hgp dé dung duéi da. Theo phuong 4n khéc nita, ché phadm nay thich hop dé
dung ngoai dudng ti€u hoa.

Su lay nhiém virut va 16i loan lién quan dén virut c6 thé duge diu trj hodic
ngin ngira bing cach st dung phuong phap tri liéu két hop theo sang ché bao

g6m, nhung khong gidi han &, cdc phuong phap da néu trén.
Theo mot phuong 4n, sw 1dy nhiém virut 12 1ay nhiém HIV.
Theo phuong 4n khic, su 1dy nhiém virut 12 bénh AIDS.

ft nhAt mot din xuét quinolizin dugc thé va (cac) chit didu tri bd sung c6
thé tac dung cong hop hoic hiép ddng. Hdn hop cho téc dung hiép dbng c6 thé st
dung liéu thép hon cia mdt hodc nhiéu chit va/hodic véi tin suét dung mot hodc
nhiéu cht it hon trong liéu phap két hop. Liu thip hon hodc tin suit ding mot
hodc nhiéu chét it hon c6 thé ¢6 doc tinh thip hon ma khong lam giam hidu qua

cta liu phéap.
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Theo mdt phuong 4&n, viéc dung it nhit mot din xuit quinolizin dugc thé
va (cac) chit didu tri bd sung c6 thé ngin viéc khang tinh trang nhidm virut cta

cac chat nay.

Nhu da lvu ¥ & trén, sang ché con dé cép dén viéc st dung hop chit co
cong thirc I ciing véi mot hodc nhidu chit khang HIV. Chéit "khang HIV" 13 chit
bat ky ma truc tiép hodc gian tiép c6 hiéu qua trong viéc wc ché transcriptaza
nguoc cia HIV hodc enzym khac can dé sao chép hoic 1ay nhiém HIV, viéc didu
tri hodc phong ngira su 1ay nhiém HIV, va/hogc diéu tri, phong ngira hodc lam
cham sy khéi phat hodic tién trién cta bénh AIDS. Can hiéu ring chét khang HIV
c6 hiéu qua trong viéc diéu tri, ngén nglra, hodc lam chdm sy khdi phét hoac tién
trinh 14y nhiém HIV ho#c bénh AIDS va/hoic bénh ho#c tinh trang bénh phét
sinh hodc céc bénh di kém. Vi duy, hgp chét theo sang ché c6 thé dugc dung mot
cach hidu qua, bat ké ¢ giai doan trudc khi phoi nhiém va/hoic sau khi phoi
nhidm, két hop véi lugng hiru hidu ciia mot hodc nhidu chit khang HIV dugc
chon tir chit khang virut HIV, chit diéu bién mién dich, chéng lay nhiém, hoic
vacxin hitu dung dé didu tri su lay nhiém HIV ho#c bénh AIDS. Chét khang virut
HIV thich hop d& sir dung két hop vé6i cac hop chét theo sang ché bao gbm, vi du,

c4c chét duoc liét ké trong bang A nhu sau:

Bang A

Tén Loai
abacavir, ABC, Ziagen® nRTI
abacavir +lamivudin, Epzicom® nRTI
abacavir + lamivudin + zidovudin, Trizivir® nRTI
amprenavir, Agenerase® PI
atazanavir, Reyataz® PI
AZT, zidovudin, azidothymidin, Retrovir® nRTI
darunavir, Prezista® PI
ddC, zalxitabin, dideoxycytidin, Hivid® nRTI
ddl, didanosin, dideoxyinosin, Videx® nRTI
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ddI (tan trong rudt), Videx EC® nRTI
delavirdin, DLV, Rescriptor® nnRTI
dolutegravir, Tivicay® II
efavirenz, EFV, Sustiva®, Stocrin® nnRTI
efavirenz + emtrixitabin + tenofovir DF, nnRTI +
Atripla® nRTI
emtrixitabin, FTC, Emtriva® nRTI
emtrixitabin + tenofovir DF, Truvada® nRTI
emvirin, Coactinon® nnRTI
enfuvirtide, Fuzeon® FI
didanosin tan trong rudt, Videx EC® nRTI
etravirin, TMC-125 nnRTI
fosamprenavir canxi, Lexiva® PI
indinavir, Crixivan® PI
lamivudin, 3TC, Epivir® nRTI
lamivudin + zidovudin, Combivir® nRTI
lopinavir PI
lopinavir + ritonavir, Kaletra® PI
maraviroc, Selzentry® EI
nelfinavir, Viracept® PI
nevirapin, NVP, Viramune® nnRTI
rilpivirin, TMC-278 nnRTI
ritonavir, Norvir® PI
saquinavir, Invirase®, Fortovase® PI
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stavudin, d4T,didehydrodeoxythymidin, Zerit® nRTI
tenofovir DF (DF = disoproxil fumarat), TDF, nRTI
Viread®

tipranavir, Aptivus® PI

EI = chit trc ché diém vao; FI = chat trc ché dung hop; PI =
chét rc ché proteaza; nRTI = chét &c ché transcriptaza
nguoc thudc nhom chit nucleosit; I = chit (c ché
integraza; nnRTI = chét @rc ché transcriptaza nguoc thudc
nhom chit khong phai nucleosit. Mot sd thude liét ké trong
bang dugc st dung & dang mubi; vi du, abacavir sulfat,

indinavir sulfat, atazanavir sulfat, nelfinavir mesylat.

Theo mot phuong 4n, mdt hodc nhiéu thuoc khang HIV dugc chon tir,
lamivudin, abacavir, ritonavir, darunavir, atazanavir, emtrixitabin, tenofovir,

rilpivirin va lopinavir.

Theo phuong 4n khac, hop chit ¢6 cong thirc (I) duge st dung két hop véi

lamivudin.

Theo phuong 4n khac nita, hop chit ¢6 cong thirc (I) duoc sir dung két hop

v{1 atazanavir.

Theo phuong 4n khac, hop chét c6 cong thirc (I) duge st dung két hop véi

darunavir.

Theo phwong 4n khac, hop chét c6 cong thic (I) duge st dung két hop véi
rilpivirin.

Theo mdt phwong an, hop chit c6 cong thie (I) duge sir dung két hop vai

lamivudin va abacavir.

Theo phuong 4n khac, hop chit c6 cong thirc (I) duge sir dung két hop voi

darunavir.

Theo phuong 4n khac, hop chét ¢ cong thirc (I) duge st dung két hop véi

emtrixitabin va tenofovir.

Theo phuong 4n khéc nita, hop chat c6 cong thirc (I) duge str dung két hop

v{i atazanavir.
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Theo phuong an khac, hop chét ¢6 cong thirc (I) duge sir dung két hop véi

ritonavir va lopinavir.

Theo phuong 4n khac, hop chét c6 cong thirc (I) dugc sir dung két hop véi

lamivudin.

Theo mdt phwong 4n, hop chét c6 cong thire (I) dugce st dung két hop vai

abacavir va lamivudin.

Theo phuong 4n khac, hop chét c6 cong thirc (I) dugc sit dung két hop véi

lopinavir va ritonavir.

Theo modt phuong 4n, sang ché dé xudt dugc phadm chira (i) hop chit c6
cong thirc (I) hodc mubi duge dung hoic tién dugc chét cta n6; (ii) chit mang
dugce dung; va (iii) mdt hodc nhidu chit khang HIV bd sung dugc chon tu
lamivudin, abacavir, ritonavir va lopinavir, hodc mudi duge dung hoic tién dugc
chét cua no, trong d6 lugng c6 mit ciia cic thanh phén (i) va (iii) cing cho hiéu
qué didu tri hodc phong ngira lay nhiém HIV hogc diéu tri, phong ngira, hogc lam

chdm sy khi phét hodc tién trinh ctia bénh AIDS & d6i twong cin diéu tri.

Theo phwong an khéc, sang ché mé ta phuong phép diéu tri hoic phong
ngira sy lay nhiém HIV hoic didu tri, phong ngira, hodc 1am cham sy khai phét
hodc tién trinh cta bénh AIDS & dbi twong cin didu tri, phuong phép niy bao
gdm cho dbi twong ding (i) hop chét c6 cong thirc (I) hodc mudi duge dung hoic
tién dugc chit cua né va (ii) mot hodc nhiu chét khang HIV bd sung dugce chon
tr lamivudin, abacavir, ritonavir va lopinavir, hodc mudi duge dung hodc tién
duge chit cia no, trong d6 lugng ding clia cac thanh phan (i) va (ii) ciing c6 hidu
qué didu tri hoic phong ngira 14y nhiém HIV hoic diéu tri, phong ngira, hodc lam

cham sy khdi phét hodc tién trinh ciia bénh AIDS & d6i twong cin diéu tri.

Can hidu ring pham vi ctia hn hop cac hop chét c6 chét khang HIV theo
sang ché khong bi gi6i han & cic chit khang virut HIV da liét ké trong bang A,
ma néi chung bao gdm su két hop bt ky voi duge phdm bit ky hitu dung dé diéu
tri hodc phong ngira bénh AIDS. Chét khang virut HIV va c4c chét khac thudng
duoc dung trong hdn hop cuia ching & cac khodng lidu va ché do dinh dudng
théng thuong nhu di bio céo trong phén tinh trang k§ thuat, bao gbm, vi dy, lidu
d3d mo ta trong tai li€u Physicians' Desk Reference, Thomson PDR, Thomson
PDR, t4i ban ldn th&t 57 (2003), tai ban lan thir 58 (2004), tai ban lin thir 59
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(2005), va tai lidu twong ty. Khoang lidu ctia hop chit theo sang ché & dang hdn

hop 12 gibng nhu khoang lidu néu trén.

Lidu va ché do liéu cua cac chit khac dugc sir dung trong liéu phap két hop
theo sang ché dé diéu tri hoic ngin ngira sy 1y nhiém HIV c6 thé dugc bac sy
diu tri x4c dinh, c6 xem xét dén lidu va ché db lidu dugc chép nhén trong hudéng
dan st dung; do tudi, gidi tinh va strc khée chung cua dbi tugng; va loai va muc
d6 nghiém trong cta sy 1ay nhiém virut hogic bénh hodc r6i loan lién quan. Khi
ding & dang két hop, (cac) din xuét quinolizin duoc thé va (cac) chét khic c6 thé
dugc dung ddng thoi (nghia 13, trong clng ché phdm hoic trong cac ché phim
riéng biét mot ché phim trudc mot ché phdm sau) hoic ding lan luot. Dic biét
thich hop khi céc thanh phén ctia hdn hop dugc nhan & ché do liéu ding khac
nhau, vi du, mot thanh phan dugc ding mét 1n mdi ngay va thanh phén kia dugc
dung sau tiéng mot l4n, hodc khi cac duoc phdm 13 khac nhau, vi dy, mot duge
phdm 13 vién nén va mét duge phim 13 vién nang. Do d6, kit chtra c4c dang lidu

riéng biét 12 co lgi.

Ché pham va cach ding

Khi dung cho déi twgng, din xuit quinolizin dugc thé ¢6 thé dugc ding &
dang thanh phﬁn cta ché phém chira chét mang dugc dung hodc chét din. Sang
ché d& xuét dugc phdm chira lugng hitu higu ctia it nhit mot din xuét quinolizin
dugc thé va chit mang dugc dung. Trong céc dugc phim va phwong phép theo
sang ché, thanh phin hoat tinh thudng dwgc ding két hop v6i nguyén liéu chit
mang thich hop duoc chon dé phii hop véi dang du tinh s& dung, nghia 13, vién
nén, vién nang dung qua dudong miéng (dang rdn, ban rin hoic 16ng), bot tao
thanh phin, gel ding qua dudng miéng, cdn ngot, hat phan tan dugc, sird, huyén
phu, va tuong tu, va phu hop véi théi quen dung dugc pham thong thudng. Vi du,
dé dung qua dudng miéng & dang vién nén hodc vién nang, thanh phén thudc hoat
tinh c6 thé duoc két hop v6i chit mang tro duge dung khong doc bét ky ding qua
dudng miéng, nhu lactoza, tinh bt, sucroza, xenluloza, magie stearat, dicanxi
phosphat, canxi sulfat, bdt tan, manitol, rugu etylic (dang 16ng) va tuong tu. Ché
phém dang rén bao gém bot, vién nén, hat phén tan dugc, vién nang, vién nhén va

thubc dan. Bot va vién nén c6 thé chira tir khoang 0,5 dén khoang 95 phan trim
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ché pham. Vién nén, bdt, vién nhén va vién nang c6 thé dugc st dung & dang li€u

rén thich hop dé ding qua dudng miéng.

Hon nita, khi cin, cac chét g'fm két, chét 1am tron, chét gdy rd va chét tao
mau thich hop ciing c6 thé duoc két hop trong hdn hop. Chét gén két thich hop
bao gdm tinh bot, gelatin, dudng tw nhién, chét tao ngot ngii cbc, nhua ty nhién va
nhua tdng hop nhu nhua cdy keo, natri alginat, carboxymetylxenluloza,
polyetylen glycol va sap. Trong s& cac chét 1am tron, c6 thé dwoc néu dé sir dung
& dang liéu 12 axit boric, natri benzoat, natri axetat, natri clorua, va chét tuong tu.
Chét gay ra bao gdm tinh bot, metylxenluloza, nhwa guar, va tuong ty. Chét tao

ngot va tao huwong va chat bdo quan cling c6 thé c6 khi can.

Ché phim dang léng bao gdm dung dich, hdn dich va nhil twong va c6 thé
bao gdm dung dich glycol nuéc-propylen hodc nudc dé tiém ngoai duong tiéu

hoéa.
Ché phdm dang 16ng ciing c6 thé bao gdbm dung dich dé dung trong miii.

Ciing dugc bao gdm 1a céc ché phdm dang rin nhim dé chuyén hoa, ngay
trude khi st dung, thanh ché phdm dang 16ng dé ding qua dudng miéng hodc
ngoai duong ti€u hdéa. Cac dang long nay bao gbm dung dich, huyén phu va nhii

tuong.

D& bao ché thubc dan, sap néng chay thap nhu hdn hop glyxerit cta axit
béo hodc bo cacao néng chay diu tién, va thanh phan hoat tinh dugc phan tan
dbng nhét bing cach khudy. Sau do, hén hop ddng thé néng chay duge rét vao

khudn c¢6 kich ¢& thich hop, d€ lam mét va hda ran.

Ngoai ra, ché phim theo sang ché c6 thé dugc bao ché & dang giai phong
kéo dai dé tao ra ty 16 giai phong c6 kiém soédt ciia mdt hodc nhidu thanh phén
hoic thanh phin hoat tinh bit ky dé t&i wu hiéu qua diéu tri, nghia 13, hoat tinh
khang virut va twong ty. Dang lidu thich hop dé giai phong kéo dai bao gbém cac
vién nén theo 16p chira céc 16p c6 tde do gay ra khic nhau hoic nén polyme giai
phong c6 kiém soat dugc tAm cac thanh phin hoat tinh va tao hinh & dang vién

nén hodc vién nang chira nén polyme x0p dugc bao hodc duoc tam.

Theo mot phuong 4n, mdt hodc nhidu dan xuét quinolizin dugc thé duoc

dung qua dudong miéng.
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Theo phuong an khéc, mot hodc nhiéu din xuét quinolizin dugc thé dugc

dung trong tinh mach.

Theo mdt phuong én, dugc phém chtta it nhit mot din xuét quinolizin
dugc thé & dang liéu don vi. O dang nay, ché phim dugc chia nhé thanh céc liéu

don vi chira lugng hitu hi¢u céc thanh phén hoat tinh.

Ché phdm c6 thé dugc bao ché theo cac phuong phép tron, nghién hoic
bao théng thudng, twong Gng, va theo mdt phuong an, ché phim c6 thé chwra
khoéng tir 0,1% dén khoang 99% (c4c) din xudt quinolizin dugc thé theo trong
lwong hoic thé tich. Theo cac phuong 4n khac nhau, ché phim c6 thé chira, theo
mot phuong an, khoang tir 1% dén 70% hodc khoang tir 5% dén 60% (cac) din

xuét quinolizin dugc thé theo trong lwong hodc thé tich.

Hop chit c6 cong thire I c6 thé dwgc ding qua dudng miéng nim trong
khoang 1iéu tir 0,001 dén 1000 mg/kg thé trong dong vat c6 va (vi du, ngudi) mdi
ngdy & mdt lidu duy nhit hodc & lidu phan chia. M6t khoang liéu nim trong
khoéang tir 0,01 dén 500 mg/kg thé trong mdi ngay ding qua dudng miéng & mot
lidu duy nhét hodc & liéu phan chia. Khoing lidu khac ndm trong khoang tir 0,1
dén 100 mg/kg thé trong mdi ngay ding qua duong miéng & mot lidu duy nhét
hoic liéu phén chia. Dé dung cho miéng, ché phém ¢6 thé dugc tao ra ¢ dang vién
nén hodc vién nang chura 1,0 dén 500 miligam thanh phén hoat tinh, dac biét1a 1,
5, 10, 15, 20, 25, 50, 75, 100, 150, 200, 250, 300, 400, va 500 miligam thanh
phan hoat tinh dé didu chinh triéu chung cta lidu dung cho d6i twong can didu tri.
Mirc lidu cu thd va tAn sudt lidu cho dbi tugng cu thé bat ky c6 thé thay ddi va s&
phu thudc vao céac yéu td khéac nhau bao gém hoat tinh cta hop chét cu thé dugc
dung, do dn dinh chuyén hoa va muc do tac dong cua hgp chét, do tudi, thé trong,
sttc khoe chung, gi6i tinh, ché do dinh dudng, cich dung va thoi gian dung, tbc
b bai tiét, két hop thube, mirc do nghiém trong cla tinh trang bénh cy thé, va liéu

phép didu tri ding cho ch thé,

Dé thuan tién, tdng lidu hang ngay c6 thé duge phan chia va ding thanh
nhidu phan trong ngay néu cin. Theo mdt phuong 4n, lidu hang ngdy dugc ding
trong mot phn. Theo phuong 4n khéc, tbng liéu hang ngdy dugc ding trong hai
lidu phén chia trong khoang thoi gian 24 gid. Theo phuong 4n khéc, tbng liéu
hang ngay dugc dung trong ba lidu phén chia trong khoang thdi gian 24 gid. Theo
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phuong an khéc nira, téng lidu hang ngay dugc dung trong bbn lidu phan chia

trong khoang thoi gian 24 gio.

Lidu don vi cua dan xuét quinolizin dugc thé c6 thé duge ding & cac tan
suét khac nhau. Theo mot phuong 4n, lidu don vi cua din xuit quinolizin dugc
thé c6 thd dugc dung mot 1an mdi ngly. Theo phwong 4n khéc, lidu don vi cia
dan xuét quinolizin dugc thé ¢6 thé dugc dung hai 1an mot tudn. Theo phuong 4n
khac, 1idu don vi cua dan xuét quinolizin dugc thé c6 thé dugc ding mot 14n mét
tudn. Theo phuong 4n khac nita, liéu don vi clia din xuét quinolizin dugc thé c6
thé duoc dung hai tudn mot lan. Theo phwong én khéc, lidu don vi cia dan xuét
quinolizin dugc thé c6 thé duoc ding mdt thang mot lan. Theo phuong an khac
nita, lidu don vi ctia din xuét quinolizin dugc thé co thé dugc dung hai thang mot
1an. Theo phuong an khéc, liéu don vi cia dan xuét quinolizin dugc thé co6 thé
duoc ding 3 thang mot 1an. Theo phwong 4an khéc, lidu don vi cia din xuft
quinolizin dugc thé ¢6 thé dugc ding 6 thang mét 1an. Theo phuong 4n khéc, liéu

don vi cua dan xuat quinolizin dugc thé c6 thé duge ding mdt ndm mat lan.

Lugng va tin sudt ding din xuét quinolizin dugc thé s& dugc diéu chinh
theo quyét dinh cua béic s§ diéu tri xem xét theo cac yéu t6 nhu do tudi, tinh trang
va thé trong cua dbi twong cling nhu mirc dd nghiém trong cua triéu chimg can
didu tri. Ché phém theo sang ché c6 thé con chira mdt hodc nhidu chét diéu tri bd

sung, dugc chon tir cdc chat n€u trén.

Kit
Theo mot khia canh, sang ché @& xuét kit chira lugng hitu hidu didu tri
bénh cua it nhit mot dan xuét quinolizin dugc thé, hodc mudi duge dung hodc
tién duoc chit cua hop chit nay va chit mang dugc dung, chét din hodc chét pha

lodng.

Theo khia canh khéc, séng ché dé xut kit chra lugng it nhét mot dan xuét
quinolizin dugc thé, hoic mubi dugc dung hodc tién dugc chét cua hop chét nay
va lugng it nhit mot chét didu tri bd sung néu trén, trong d6 luong cua hai hodc
nhiéu thanh phin hoat tinh dua dén hidu qua diéu trj bénh mong muén. Theo mot
phuong 4n, sang ché @2 xuit mot hodc nhidu din xuét quinolizin dugc thé va mot

hogc nhiéu chét diéu tri bénh bd sung trong cling vat chira. Theo mdt phuong én,
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sang ché d€ xuat mot hodc nhiéu dan xuat quinolizin dugc thé va mdt hodc nhicu

chét diéu tri bénh b sung trong c4c vat chira riéng biét.

Sang ché khéng bi giéi han & cac phwong an cu thé da mo ta trong phan vi
du nhdm minh hoa mot vai khia canh cia sang ché va cac phuong 4n bat ky ma
trong duong vé mit chirc ning nim trong pham vi sang ché. That vay, ngoai céc
bién dbi da néu va duge md ta & ddy, cac bién ddi khac cua sang ché s& tré nén 16
rang dbi voi ngudi c6 hiéu biét trung binh trong linh virc nay va ndm trong pham

vi yéu cau bao ho dinh kém.

Céc tai liéu tham khao dugc trich din & day dé tham khao.
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YEU CAUBAO HQ

1. Hop chit c6 cong thirc:

hoac mubi duoc dung cua ng,

trong do:
X duge chon tir heteroaryl mot vong c¢6 5 canh va -N(R®)C(0)-;
Y 1a Ci-C; alkylen;

R! dugc chon tir phenyl, heteroaryl mdt vong c6 5 hodc 6 canh va
heteroaryl hai vong c6 9 canh, trong 46 mdi nhém phenyl, nhém heteroaryl mot
vong ¢ 5 hodc 6 canh va nhom heteroaryl hai vong ¢6 9 canh nay co6 thé tiy y

dugc thé bing dén ba nhém R;

R? 12 H, metyl, hoic -OR” hogc R? va R*, cung v6i nguyén tir cacbon ma
chung gin vao, c6 thé tham gia lién két dé tao thanh nhém xycloalkyl mot vong
c6 5 dén 7 canh, nhém heteroxycloalkyl mdt vong c6 5 dén 7 canh, hoic nhém
heteroxycloalkenyl mgt vong cé 5 dén 7 canh, trong d6 nhém xycloalkyl mot
vong ¢6 5 dén 7 canh, nhém heteroxycloalkyl mot vong c6 5 dén 7 canh, nhém
heteroxycloalkenyl mgt vong c6 5 dén 7 canh nay c6 thé tily y duge thé bang dén

ba nhém R8, ¢6 thé gidng hodc khac nhau;
R3 13 H, metyl, hodc -OR’;
R* duge chon tir metyl, etyl, -(Ci-Cs alkylen)-O-(C1-Cs alkyl), va -OR7;
RS duge chon tir metyl, etyl, -(C1-Cs alkylen)-O-(C1-Cs alkyl), va -OR’;
v6i mbi 14n xuét hién, R® doc 1ap 1a H hodc C1-Cs alkyl;

v6i mdi 1in xudt hién, R7 doc 14p duge chon tir H, C1-Cs alkyl, —(C1-Cs
alkylen)-O-(C-Cs alkyl) va C3-C7 xycloalkyl,
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v6i mbi 1An xuét hién, R® doc 1ap duge chon tir C1-Cs alkyl, halo va -ORS;
R’ 1a H;
R!%1a H.

2. Hop chét theo diém 1, trong d6 X 12 -NHC(O)-.

3. Hop chét theo diém 1, trong d6 X 1a heteroaryl mgt vong c6 5 canh, hodc mubi

dugc dung cda nd.

4. Hop chat theo diém bat ky trong sb cac diém tir 1 dén 3, trong d6 Y 1a CHy,

hodc muoi dugc dung cua no.

5. Hop chét theo diém bét ky trong sb cac diém tir 1 dén 4, trong d6 R! 1a phenyl
hoic heteroaryl hai vong c6 9 canh, trong d6 mdi trong s6 phenyl va cic nhém
heteroaryl hai vong c¢6 9 canh nay c6 thé thy y dugc thé dén tam nhém R®, hodc
mudi duge dung cia né.

6. Hop chét theo diém 5, trong d6 R! 13 phenyl, dugc thé bang 1 dén 3 nhém halo,
6 thé giéng hodc khac nhau, hodc mubi dugc dung cua no.

7. Hop chét theo diém 5, trong d6 R! 1a 2,4-diflophenyl hodc 3-clo-2-flophenyl,
hodc mudi duge dung ctia né.

8. Hop chit theo diém bét ky trong s6 céc diém tir 1 dén 7, trong d6 mdi R* va R
doc 1ap dugc chon tir H, —~OH va —0-(Ci-Cs alkyl), hodc mubi duge dung ctia no.
9. Hop chét theo diém bét ky trong s6 céc diém tir 1 dén 8, trong d6 R? 1aH va R®
14 —OH hosc —O-(C1-Cs alkyl), hodic mubi dugc dung ctia né.

10. Hop chét theo diém bét ky trong sb cac diém tir 1 dén 9, trong d6 mdi R* va
R’ doc 1ap duogc chon tir metyl, etyl va —(Ci-Cs alkylen)-O-(C1-Cs alkyl), hodc
mubi dugc dung cua nd.

11. Hop chét theo diém 10, trong do mdi R* va R® doc 1ap dugce chon tir metyl va

—CH,CH>OCH3, hoac mubi duge dung ctia no.

12. Hop chét theo diém bét ky trong sb cac diém tir 1 dén 7, trong d6 R? va RY,
cung véi nguyén t cacbon ma chung gin vao, tham gia tao thanh nhém

heteroxycloalkyl mdt vong ¢6 5 dén 7 canh, hodc mudi duoc dung clia no.
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13. Hop chét theo diém bét ky trong sb cac diém tir 1 dén 12, trong d6 R® 1a

metyl, hodc mudi duge dyng cta né.

14. Hop chét theo diém 5, trong @6 R? 1a H; R’ 13 metyl; va R? va R%, cing véi

nguyén tir cacbon ma chung gén vao, tham gia tao thanh nhém duge chon tir:

CH,

|
0) N O
R o - L 3—3

muoi dugc dung cua no.

, hodc

15. Hop chét theo diém bét ky trong sb cac diém tir 1 dén 7 va tir 12 dén 14, trong

d6 R? va R*, cing v6i nguyén tir cacbon ma chiing gén vao, tham gia tao thanh:

m/o

52

, hodc mudi dugc dung cia nd.

16. Hop chét dwoc chon tir:
F 0 0
F 0o F 0N
OH O OH O
0 F 0
J ; ” A N /©/\” AN OH
/_ N-N o = F o =
OH O OH O ,
N-
N-N

F o) \
R OMe
S Z >N
N A N OMe B
F Ho 7 °
OMe O
OH 0 F ¢

3
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ho#c mubi dugc dung cua no.

17. Hop chét c6 cong thirc:

F 0o
H %
F o) o
OH O

hodc mudi dugc dung cua no.

18. Hop chét c6 cong thirc:

hoc mudi dugc dung ciia né.
19. Hop chét c6 cong thic:

F

hodc mubi dugc dung ctia nd.

20. Hop chét c6 cong thirc:
F @]
isapeen
F = o / oy
OH O
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21. Hop chét c6 cong thirc:

23. Dugc phdm chira lugng hitu higu cua hop chit theo diém bét ky trong sb cac

diém tr 1 dén 22, hodic mudi dugc dung cia nd, va chat mang dugc dung.

24. Dugc phim theo diém 23, trong d6 duge phim nay con chira mdt hogc nhiéu
chét diéu tri bénh bd sung dugc chon tir lamivudin, abacavir, ritonavir, darunavir,

atazanavir, emtricitabin, tenofovir, rilpivirin va lopinavir.

F 0
cl
Oy )
H =
0
OH O
b >
F 0 F
cl cl
N~ NP N
H P ‘ H
0
OH O ,

dung cda no.

25. Hop chét dugc chon tir:

, hodc mudi duoc

26. Dugc phdm chira luong c¢6 hiéu qué cua hop chét theo diém 25, hoic mubi

dugc dung ctia no, va chét mang dugc dung.

27. Dugc phdm theo diém 26, trong d6 dugc phdm nay con chita mot hodc nhicu
chit diéu tri bd sung dugc chon tir lamivudin, abacavir, ritonavir, darunavir,

atazanavir, emtricitabin, tenofovir, rilpivirin va lopinavir.

28. Hop chét c6 cong thic:
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hodac muoi dugc dung cia no.

29. Hop chét c6 cong thirc:

F 0]
Cl
N / N _\\O
H _ ‘
o) “
OH O

hodc mudi duge dung ctia no.

30. Hop chét c6 cong thirc:

F 0
cl
NP0
H P ,
0
OH O
hodc mudi duge dung cia né.

31. Hop chét c6 cong thic:

3

hodc mudi dugce dung cua no.

32. Hop chét ¢ cong thirc:

hodc mudi dugce dung ciia no.
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