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M
trong d6 cac tham bién duoc xac dinh trong ban mo ta ndy, cac hop chét nay 1a thich hop
cho su diéu bién RORYy va dé diéu tri cac bénh lién quan dén sy diéu bién RORYy. Ngoai ra,
sang ché con dé cap dén cac quy trinh didu ché cac hop chét c6 cong thire (I) va cac duoc
pham chta chung.
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Linh vye ki thuit dwgc dé cap
Séang ché dé cap dén cac hop chét diéu bién hoat tinh ctia RORy méi ma hitu ich

1am dugc phim.

Tinh trang k§ thuit ciia sang ché

RORy (thu th8 md c6i gama lién quan dén thu thé axit retinoic: retinoic acid
receptor related orphan receptor gamma) (con duge goi 1a “RORyt”) 1a yéu té phién
ma thudc lién ho thu thé hormon steroit (dugc xem xét trong Jetten 2006, Adv. Dev
Biol. 16 : 313-355.). RORy d4 duoc x4c dinh 13 yéu t6 phién mi can thiét cho su biét
héa céc té bao T va su tiét Intolokin 17 (IL-17) tir tiéu quan thé cac té bao T dugc goi
1a cac té bao Thy; (Ivanov, Cell 2006, 126, 1121-1133). Ly do co ban cho viéc sir dung
liéu phap hudng dich RORy dé diéu tri cac bénh viém man tinh 13 dua trén déu hiéu
ndi bat 1a cac t& bao Thy; va xytokin IL-17 g6p phin vao su khéi ddu va tién trién sinh
bénh hoc cta mot s& bénh tir mién bao g6m bénh vay nén, bénh viém cot séng dinh
khép, bénh viém khdp dang thép, bénh da xo cting va bénh Crohn (dugc xem xét trong
bai bdo cua Miossec, Nature Drug Discovery 2012, 11, 763-776; cling xem trong bai
b4o ctia Khan et al., Bioorganic & Medicinal Chemistry Letters 23 (2013), 532-536).
Két quéa ctia cac thir nghiém 1am sang gn ddy véi cac khang thé trung hoa dbi voi IL-
17 va thu thé IL-17RA cua n6 (Leonardi 2012, New England Journal of Medicine,
366, 1190-1199; Papp 2012, New England Journal of Medicine 366, 1181-1189) trong
bénh vay nén da néu bét vai trd ctia IL-17 d6i véi sinh bénh hoc ctia bénh nay. Do do,
viée 1am giam tiét IL-17 tir cac té bao T Thy, bang cach trc ché RORy c6 thé cung cp
loi ich diéu tri bénh tuong tur.

Ban chat ky thuit ciia sing ché

Muc dich ctia sang ché 1a dé xuét nhém cac hop chét di vong thom mai va céc
phuong phap diéu ché cac hop chét ndy, cac hop chét ndy c6 ciu tric cong thitc chung

(D), trong do cac nhém thé 1a nhu dugc xac dinh trong bdn mo ta nay:



25506

F|\,4
5
N .~ ~
N

M

O

RZ
/)\ R1
N™ W~
H R

Céac hop chat nay 1a hitu dung dé dicu tri roi loan tu mién va réi loan di img qua

viéc chung thé hién tac dung didu bién t6t d6i véi RORY.
M3 ta chi tiét sang ché

Céac dinh nghia va cac quy udc duge sir dung

Céc thuat ngit ma khong dugce dinh nghia mot cach cu thé trong ban md ta nay
s& c6 nghia ma 14 rd rang ddi véi chuyén gia c6 trinh d9 trung binh trong linh vyuc nay,
dwa trén toan bd van canh va phan md ta néi chung.

Nhu duoc sir dung trong ban mé ta nay, cac dinh nghia duéi day duoc 4p dung,
trir khi c¢6 quy dinh khéc:

Viéc st dung tién t6 Cx.y, trong d6 mdi x vay 1a sd tu nhién, thé hién rang céu
trac chudi hodc vong hoic két hop cua cAu trac chudi va vong thdng nhét, dugc quy
dinh va dugc néu trong thé lién hop truc tiép, c6 thé bao gdm tbi da y va téi thiéu x
nguyén tir cacbon.

N6i chung, d6i v6i cac nhém gdm hai hodc nhiéu phan nhém, trir khi dugc chi
13 theo cach khac, phan nhém duge dit tén cubi cing 1a diém lién két gbe, vi dy, nhém
thé "aryl-Ci.s-alkyl" nghia la nhém aryl ma duoc lién két v6i nhém Ci3-alkyl, nhém
nay dugc lién két voi nhéan hodc véi nhdm ma véi né nhom thé dugc lién két. Tuy nhién,
néu lién két duge bidu thi ngay truée phan nhém duge dit tén d4u tién thi phan nhém
duoc dit tén dAu tién nay 1a didm lién két vai gbe, vi du, nhom thé “-S(0)aCr.salkyl” c6
nghia 1a nhom Ci.¢-alkyl ma duoc li€n két v6i nhom S(O)n, nhém S(O)n ndy dugc lién
két v6i nhan hodc v6i nhém ma véi né nhoém thé duoc lién két.

Alkyl biéu thi chudi hydrocarbon no hoéa tri mét, nhom nay c6 thé dudi dang

mach thing (khong c6 nhanh) va mach nhanh. Néu alkyl dugc thé, viéc thé c6 thé dién
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ra mot cach ddc lap véi nhau, béng viéc thé mot 14n hodc viéc thé nhiéu 14n trong mdi
trudng hop, trén tit ca cic nguyén tir cacbon lién két voi hydro.

Vi du, thuit ngit "Ci.salkyl" bao gém, vi du, H3C-, H3C-CH>-, H3C-CH,-CHa-,
H3C-CH(CHj3)-, H3C-CH,-CH,-CHa-, H3C-CH>-CH(CH3)-, H3C-CH(CH3)-CHz-, H3C-
C(CHs)z-, H3C-CH,-CH,-CH,-CHz-, H3C-CH>-CH>-CH(CH3)-, H3C-CH-CH(CHz3)-
CH;-, H3;C-CH(CH3)-CH»-CHz-, H3C-CH,-C(CHs)-, H3C-C(CH3)2-CHz-, H3C-
CH(CHj3)-CH(CH3)- va H3C-CH2-CH(CH2CH3)-.

Céac vi du khac vé alkyl 13 metyl (Me; -CH3), etyl (Et; -CH2CH3), 1-propyl
(n-propyl; n-Pr; -CH,CH2CH3), 2-propyl (i-Pr; iso-propyl; -CH(CHs)z), 1-butyl (-
butyl; n-Bu; -CHCH,CH>CH3), 2-metyl-1-propyl (iso-butyl; i-Bu; -CH2CH(CHa)z), 2-
butyl (sec-butyl; sec-Bu; -CH(CHs)CH,CH3), 2-metyl-2-propyl (tert-butyl; #-Bu; -
C(CH3)3),1-pentyl n-pentyl; -CH.CH.CH>CH,CH3), 2-pentyl (-CH(CH3)CH2CH2.'
CH3), 3-pentyl (-CH(CH2CHs),), 3-metyl-1-butyl (iso-pentyl; -CH2CH2CH(CHs)p), 2-
metyl-2-butyl (-C(CH3):CH>CH3), 3-metyl-2-butyl (-CH(CH3)CH(CHs)), 2,2-di-
metyl-1-propyl(neo-pentyl;-CH2C(CH3)3),2-metyl-1-butyl (-CH2CH(CH3)CH2CH3), 1-
hexyl (n-hexyl; -CH,CH2CH2CH2CH>CH3), 2-hexyl (-CH(CH3)CH2CH2CH,CH3), 3-
hexyl (-CH(CH,CH3)(CH2CH2CHjs)), 2-metyl-2-pentyl (-C(CHs)2CH2CH,CHs), 3-
metyl-2-pentyl (-CH(CH3)CH(CH3)CH2CH3), 4-metyl-2-pentyl (-CH(CH3)CH2CH-
(CHs),), 3-metyl-3-pentyl (-C(CHs)(CH2CH3)2), 2-metyl-3-pentyl (-CH(CH2CH3)CH-
(CHs)2), 2,3-dimetyl-2-butyl (-C(CH3):CH(CH3)2), 3,3-dimetyl-2-butyl (-CH(CH3)C-
(CH3)3), 2,3-dimetyl-1-butyl (-CH.CH(CH3)CH(CH3)CHs), 2,2-dimetyl-1-butyl
(-CH2C(CH3).CH2CH3), 3,3-dimetyl-1-butyl (-CH2CH2C(CHs)s), 2-metyl-1-pentyl
(-CH,CH(CH3)CH>CH,CHs3), 3-metyl-1-pentyl (-CH2CH.CH(CH3)CH2CHs), 1-heptyl
(n-heptyl),  2-metyl-1-hexyl,  3-metyl-1-hexyl, 2,2-dimetyl-1-pentyl, 2,3-di-
metyl-1-pentyl, 2,4-dimetyl-1-pentyl, 3,3-dimetyl-1-pentyl, 2,2,3-trimetyl-1-butyl,
3-etyl-1-pentyl, 1-octyl (n-octyl), 1-nonyl (n-nonyl); 1-dexyl (n-dexyl) v.v.

" Céc thuat ngit propyl, butyl, pentyl, hexyl, heptyl, octyl, nonyl, dexyl v.v., ma
khong c6 dinh nghia b sung bat ky, c6 nghia 1a cac nhom hydrocarbon no véi sd nguyén
tir cacbon tuong Uing, trong do g0m tt ca cac dang ddng phan ctia ching.

Dinh nghia néu trén d6i voi alkyl cling 4p dung néu alkyl 12 mot phén ctia nhém
(dugc két hop) khéc nhu, vi dy, Cxyalkylamino hogc Cxyalkoxy.

Khong gidng alkyl, alkenyl, khi duoc str dung mot minh hodc trong két hop, bao
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gbm it nhit hai nguyén tit cacbon, trong d6 it nhit hai nguyén tir cacbon 1ién ké duoc
lién két véi nhau bing lign két ddi C-C va nguyén tir cacbon c6 thé chi 13 mdt phan cua
mot lién két d6i C-C. Néu trong alkyl nhw dugc dinh nghfa trén dy c6 it nhat hai nguyén
tr cacbon, hai nguyén tir hydro trén cac nguyén tir cacbon 1ién ké dugc loai bd mot cach
chinh thirc va céc héa tri tw do duoc 1am bdo hoa dé tao ra lién két doi thi alkenyl twong
ung dugc tao ra.

Alkenyl c6 thé tity y & dang cis hodic trans hodc dinh huéng E hogc Z  dbi véi
(c4c) lién két doi.

Khong gibéng alkyl, alkynyl, khi dugc sir dung mot minh hogc trong két hop, bao
gbm it nhét hai nguyén tit cacbon, trong do it nhit hai nguyén tir cacbon 1ién ké duoc
lién két v6i nhau bing lién két ba C-C. Néu trong alkyl nhu dugc dinh nghia trén day
c6 it nhét hai nguyén tir cacbon, hai nguyén tir hydro, & mdi nguyén t cacbon, trén cac
nguyén tir cacbon lién k& duoc loai bd mdt cach chinh thirc va cac hoa tri ty do duge
]am bio hoa @8 tao ra hai lién két nita thi alkynyl twong ing dugc tao ra.

Haloalkyl (haloalkenyl, haloalkynyl), khi dugc sir dung mot minh hodc trong két
hop, thu dugc tir alkyl (alkenyl, alkynyl) dugc dinh nghia trén ddy bang cach thay thé
- mot hoac nhidu nguyén tir hydro cia chudi hydrocarbon doc 14p v6i nhau béng cac
nguyén tir halogen, cic nguyén tir halogen nay c6 thé gidng hodc khéc nhau. Néu
haloalkyl (haloalkenyl, haloalkynyl) duoc thé tiép thi cac viéc thé c6 thé dién ra mot
cach doc 14p voi nhau, duéi dang thé& mot 14n hodc thé nhiéu 14n trong mdi trudng hop,
trén tt ca cac nguyén tir cacbon lién két véi hydro.

Céc vi du v& haloalkyl (haloalkenyl, haloalkynyl) 1a -CFs, -CHF2, -CHoF, -
CF,CF3, -CHFCF3, -CH2CFs, -CF,CHs, -CHFCHs, -CF2CF2CFs, -CF2CH2CHs, -
CF=CF,, -CCI=CHa, -CBr=CH,, -C=C-CF3, -CHFCH>CH3, -CHFCH2CF3 v.v.

Halogen dugc dung dé chi cac nguyén tt flo, clo, bromin va/hodc iot.

Thuét ngit "xycloalkyl", khi duoc st dung m¢t minh hodc trong két hop, chi gbe
vong cacbon don vong khong thom c6 3 dén 12 canh (nhung t6t hon 14 3 dén 6 canh)
hodc gbc vong cacbon hai vong ngung tu, hai vong lien két cdu, kidu chan vit
(propellane) hodc kidu vong xodn (spiro), khong thom, c6 6 dén 10 canh. Cz.2
xycloalkyl c6 thé 13 bio hoa hodc mot phan khong bao hoa, va vong cacbon ¢6 thé dugc
lién két bang nguyén tt bét ky ciia vong ma dan dén viéc tao ra ciu tric dn dinh. Cac

vi du khong giéi han vé cac vong cacbon don vong c6 3 dén 10 canh bao gdm
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xyclopropyl, xyclobutyl, xyclopentyl, xyclopentenyl, xyclohexyl, xyclohexenyl,
xycloheptanyl, xycloheptenyl, va xyclohexanon. Céc vi du khong gi¢i han vé cac gbe
vong cacbon hai vong ngung tu c6 6 dén 10 canh bao gdm bixyclo[1.1.1]pentan,
bixyclo[3.3.0]octan, bixyclo[4.3.0]nonan, va bixyclo[4.4.0]decanyl (decahydro-
naphtalenyl). Céac vi du khong gidi han vé& cac gbe vong cacbon hai vong lién két cau
6 6 dén 10 canh bao gdbm bixyclo[2.2.2]heptanyl, bixyclo[2.2.2]octanyl, va
bixyclo[3.2.1]octanyl. Cac vi du khong gi6i han v& céac gbe vong cacbon kiéu chén vit
c6 6 dn 10 canh bao gdm, nhung khong chi gigi han &, [1.1.1.]propellan,
[3.3.3]propellan va [3.3.1]propellan. Céac vi du khong gidi han vé céac gbc vong cacbon
kiéu vong xodn cé 6 dén 10 canh bao gdm, nhung khong chi giéi han 0,
spiro[3,3Theptanyl, spiro[3,4]octanyl va spiro[4,4]heptanyl.

Thuét ngt "heteroxyclyl", khi dugc sir dung mot minh hodc trong két hop, dugc
ding dé chi hé vong di vong ma chira 2 dén 10 nguyén tir cacbon va mot dén bbn nguyén
tt khéc loai trén vong dugc chon tir NH, NR’, oxygen va luu huynh trong d6 R’ 13 Ci-6
alkyl va bao gbm gdc di vong don vong, khong thom, bén, c6 4 dén 8 canh hodc gbc di
vong kiéu vong x0&n, hai vong ngung tu hodc hai vong lién két cau, khong thom, bén,
c6 6 dén 11 canh. Di vong c6 thé 13 hoan toan bio hoa ho#ic mot phﬁn khong bao hoa.
Theo mot phuong 4n, di vong 1a di vong Cs., tic 13, ¢6 3 dén 6 nguyén tir cacbon trén
vong. Cac vi du khong giéi han vé cac gbe di vong don vong khong thom bao gdm
tetrahydrofuranyl, azetidinyl, pyrolidinyl, pyranyl, tetrahydro-pyranyl, dioxanyl,
thiomorpholinyl, 1,1-dioxo-1,lamdas-thiomorpholinyl, ~morpholinyl, piperidinyl,
piperazinyl, va azepinyl. Cac vi du khong gi6i han v& cac gbc hai vong ngung ty, khong
thom, c¢6 6 dén 11 canh bao gdm octahydroindolyl, octahydrobenzofuranyl, va
octahydrobenzothiophenyl. Cac vi du khong gidi han v& cac gbc hai vong lién két cau,
khong thom, co6 6 dén 11 canh bao gdm 2-azabi-xyclo[2.2.1]heptanyl, 3-
azabixyclo[3.1.0]Thexanyl, va 3-azabixyclo[3.2.1]octanyl. Cac vi du khong gidi han vé
cac gbe di vong kidu vong xo#n, khong thom, c6 6 dn 11 canh bao gdm 7-aza-
spiro[3,3]heptanyl, 7-spiro[3,4]octanyl, va 7-aza-spiro[3,4]-octanyl. Luu huynh va nito
c6 thé tiy ¥ c6 mit dudi dang tAt ca cac trang thai oxy hoa kha di (luu huynh -> sulphoxit
-SO-, sulphon -SO;-; nito = N-oxit).

Thuét ngit "aryl", khi dugc st dung mot minh hoéc trong két hop, dugc dung aé

chi vong hydrocarbon thom chira tir sau dén muoi bon nguyén tir cacbon trén vong (vi
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du, C.14 aryl, tot hon 14 Ce.10 aryl). Thuét ngit Ce-14 aryl bao gbm céc vong don vong,
c4c vong ngung tu va cac vong hai vong trong do it nh4t mot trong sd cac vong nay 1a
thom. Cac vi du khong giéi han vé& Ce.14 aryl bao gdm phenyl, indanyl, indenyl,
benzoxyclobutanyl, dihydronaphtyl, tetrahydronaphtyl, naphtyl, benzoxycloheptanyl
va benzoxycloheptenyl.

Nhu duoc st dung trong ban mo t ndy, thuét ngit "heteroaryl”, khi dugc sir dung
mdt minh hodc trong két hop, duoc dung dé chi hé vong di vong thom ma chira 2 dén
10 nguyén tir cacbon va 1 dén 4 nguyén tir khic loai trén vong duoc chon tir N, NH,
NR’, O va S trong d6 R’ 1a Ci.6 alkyl va bao gdm cac heteroaryl don vong, thom, ¢ 5
dén 6 canh va cac vong ngung tu hodc hai vong heteroaryl thom ¢6 7 dén 11 canh, trong
d6 it nhat mot vong 13 thom. Céc vi du khong gi6i han v& cac vong heteroaryl don vong
¢6 5 dén 6 canh bao gdm furanyl, oxazolyl, isoxazolyl, oxadiazolyl, pyranyl, thiazolyl,
pyrazolyl, pyrolyl, imidazolyl, tetrazolyl, triazolyl, thienyl, thiadiazolyl, pyridinyl,
pyrimidinyl, pyridazinyl, pyrazinyl, triazinyl, va purinyl. Cac vi du khong gidi han vé
cac vong ngung tu hodc hai vong heteroaryl c6 7 dén 11 canh bao gdm benzimidazolyl,
1,3-dihydrobenzoimidazol-2-on, quinolinyl, dihydro-2H-quinolinyl, isoquinolinyl,
quinazolinyl, indazolyl, thieno[2,3-d]-pyrimidinyl, indolyl, isoindolyl, indazolyl,
benzotriazolyl, benzofuranyl, benzo-pyranyl, benzodioxolyl, benzoxazolyl,
benzothiazolyl, pyrolo[2,3-b]pyridinyl, va imidazo[4,5-b]pyridinyl. Luu huynh va nito
c6 thé tiry y c6 mit dudi dang tAt ca cac trang thai oxy héa kha di (lvu huynh = sulphoxit
-SO-, sulphon -SO»-; nito = N-oxit).

Céc hop chét theo sang ché chi 12 cac hop chit ma duge dy tinh 1a dn dinh vé
mit héa hoc nhu s& dugc chuyén gia c6 trinh dd trung binh trong linh vuc nay hiéu 6.
Vi dy, hop chit ma c6 “hoa tri dung dua”, hodc carbanion khong phai 1a céc hop chét
duogc dya tinh boi cac phuong phap sang tao dugce boc 10 trong ban mo ta nay.

Trir khi ¢6 quy dinh cu thé khéc, xuyén sudt phdn mo ta va yéu ciu bao hd kém
theo, tén hodc cong thirc héa hoc nhét dinh s& bao gdm céc chét ddng phan hd bién va
tAt ca cac chit ddng phan lap thé, quang hoc va hinh hoc (vi du, cac chit ddng phan dbi
anh, céc chit ddng phan khong d6i quang, cac chét ddng phan E/Z, v.v.) va cac raxemat
cua ching ciing nhu cac hdn hop véi ty phén khéc nhau clia cac chét dng phan d6i anh
riéng r&, cac hdn hop ciia cc chit dong phan khong ddi quang, hodc céc hdn hop cia

bét ky trong s6 cac dang néu trén trong dé céc chat ddng phan nay va cac chit dong
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phén dbi anh ton tai, cling nhu cac mudi, bao gdm cac mudi dugc dung clia ching, va
cac dang khong solvat cling nhu cac dang solvat twong tng cuia chiing v6i cac dung moi
dugc dung nhu nudce, etanol va cidc dung moi tuong tu.

Céc hop chét theo séng ché con bao gdm céc dang dugc dénh ddu ddng vi cia
ching. Dang dwoc danh déu ddng vi cia hoat chit ctia ché phim phdi hop theo sang
ché 12 giéng nhu hoat chét d6 nhung thyc t& 14 mdt hodc nhiéu nguyén tir ciia hoat chét
d6 da dugc thay thé bing nguyén ti hodc cac nguyén tir c¢6 khéi lugng nguyén tir hodc
s6 khéi khéc voi khéi luong nguyén tir hodc s6 khéi cua nguyén tir di néu ma thudng
duoc théy trong tw nhién. Vi du vé céc déng vi ma c6 ban trén thi trudong va co thé duoc
két hop vao hoat chit cta ché pham phéi hop theo sang ché phi hop véi cac quy trinh
da co, bao gém cac déng vi ctia hydro, cacbon, nito, oxy, phospho, flo va clo, vi du, 1an
lwot 12 2H, 3H, 13C, 4C, 15N, 180, 170, 3IP, 32P, 358, 18F, va 36Cl. Hoat chét ciia ché pham
phéi hop theo sang ché, tién dugc chét cua no, hoic mubi duge dung cia chung ma
chitra mot hodc nhidu ddng vi néu trén va/hodc cac ddng vi khéac ciia cac nguyén tir khac
duge dy tinh 13 ndm trong pham vi clia séang ché.

Thuat ngit "dugc dung" duge dung trong ban mo ta nay @8 chi cac hop chit, cac
chét liéu, cac ché phém, va/hodc cac dang lidu ma, trong pham vi cua quy dinh y té hop
ly, 1a thich hop @& dung tiép xtc v6i md ngudi va dong vat ma khong gy doc hai qua
mirc, khong gay kich ing, khong gy phan img di Gng, hodc khong géy ra van @& hoic
bién chung khéc, va twong ximg vdi ty 1€ loi ich/nguy co hgp ly. Cac mudi duge dung
bao g(‘Sm cac mudi thu dugce tir cac axit va cdc bazo hiru co va vo co dugc dung. Vi du
vé céc axit thich hop bao gém axit clohydric, axit bromhydric, axit sulfuric, axit nitric,
axit percloric, axit fumaric, axit maleic, axit phosphoric, axit glycolic, axit lactic, axit
salixylic, axit sucxinic, axit toluen-p-sulfuric, axit tartric, axit axetic, axit xitric, axit
metansulfonic, axit formic, axit benzoic, axit malonic, axit naphtalen-2-sulfuric va axit
benzensulfonic. Cac axit khac, nhu axit oxalic, mdc du ban thin chung khong phai 1a
duogc dung, c6 thé van duge st dung dé diéu ché cac mudi hitu dung 1am céc hop chét
trung gian d8 thu dugc cac hop chét va cac mubi cdng axit dugc dung cia chung. Cac
muc‘)i‘duqc dung khéc co thé duoc tao ra véi cac cation tir cac kim loai nhu nhom, canxi,
lithi, magie, kali, natri, k&m va cac kim loai tuong tu (xem Pharmaceutical salts, Birge,
S.M. et al., J. Pharm. Sci., (1977), 66, 1-19).

Céc mubi duoc dung theo sang ché ¢6 thé dugc téng hop tir hop chét gbc ma
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chira gbc axit hodc bazo bang cac phuong phap hoa hoc thong thudng. Néi chung, cac
mudi ndy c6 thé dugc diéu ché bang cach cho dang axit hodc bazo tu do cla céc hop
chét nay phan tng véi lugng du cia bazo hodc axit thich hgp trong nudc hodc trong
chét pha lodng hitu co nhu ete, etyl axetat, etanol, isopropanol, hodc axetonitril, hodc
hdn hop ctia chung.

Cum tir "lugng hitu hiéu vé mit diéu tri" nhim muc dich cta sdng ché c6 nghia
12 lugng chit ma c6 kha ning x6a bd céc triéu chiing clia bénh hodc lam thuyén gidm

c4c triéu chimg nay, hodc kéo dai kha ning song sét ctia bg¢nh nhan dugce didu tri.

Céc phuong an cta sang ché

Phuong an chung cia sang ché huéng dén hop chét c6 cong thic (I) dudi day:

4

@)

R

5 :

N _~ /F _R'
TNy

@
trong do:
R! 1a:
—CN;
—S(O)R,
_S(0).NR'R?,
—S(O)(NR?)RS;
_N(R%)C(O)R®:
_N(R%)C(O)OR.
_N(R%)S(O)R:
—C(O)OR’;
—C(O)NR'R3; hodc
—C(O)R?; hodc



25506
RS, R7, R® hoic R? ciia R! ¢6 thé dugc vong hoa trén W dé tao ra vong; va

mdi R? va R3? doc lap la:

(A)-H;
(B) C1.3 alkyl tuy ¥ dugc thé bang mot, hai hogc ba nhom dugc chon tir:
a) Cs.sxycloalkyl;
b) —OR’;
c) —CN;
d) —CF3;
e¢) —halo;
f) —-C(O)OR?;
g) “C(ONR’)z;
h) —-S(O)R’; va
i) —S(0).NR'R3; hodc
(C) Csgxycloalkyl;
(D) Cs.¢ heteroxyclyl; hodc

R2 va R3 cing v6i nguyén tlr cacbon ma chung lién két tao ra vong cacbon Cs-6;
hodc

R2 va R3 cling véi nguyén tir cacbon ma ching lién két tao ra vong di vong Cs.s

; hodc
R2 hodc R? ¢6 thé duge vong hoa trén W dé tao ra vong;

R* 1a:
(A) Crs alkyl tuy y dugc thé bang mot, hai hogc ba nhém duogc chon tir:

a) Cs.¢ xycloalkyl;
b) Cs.¢ heteroxyclyl;
c) —OR’;
d) —CN;
e) —S(O)R’;
f) —halo; va
g) —CF3; hodc
(B) C3.12 xycloalkyl tiry ¥ duge thé bing mot, hai hogc ba nhém dugc chon tur:
a) C1.6 alkyl;
b) —-OR’;
c) —CN;
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d) —S(O)R’,

¢) —halo; va

f) —CF3;hodc
(C) mbdi aryl, heteroaryl hodc heteroxyclyl tiy y duoc thé bang mot, hai hogc ba
nhom duoc chon tu:

a) Ci alkyl;

b) Cs.sxycloalkyl;

c) -OR’;

d) CN;

e) —S(O):R’;

f) —halo; va

g) —CF3;

RS 1a aryl, heteroaryl, heteroxyclyl hodc Cs.12 xycloalkyl, mdi nhém nay tuy y
duoc thé béng mot, hai hodc ba nhéom duge chon tur:

(A) Ci6 alkyl, Cs.6 xycloalkyl hodc Cs.¢ heteroxyclyl, mdi nhom nay tuy y duoc
thé bang mot, hai hodc ba nhém dugc chon tr:
a) Cs.sxycloalkyl;
b) Cs.¢heteroxyclyl;
¢) —OR%;
d) —CN;
e) —S(0).NR'R®
) —S(O)R’,
g) —halo; va
h) —CF3; hodc
(B) —OR’;
(C©) CN;
(D) —CFjs;
(E) -halo;
(F) —S(O):NR'R®;
(G) —S(O)R’; va
(H) -NR'RS,

W 14 aryl, heteroaryl, heteroxyclyl, Cs-12 xycloalkyl, hodc alkynyl, mdi nhom
. nay tuy y dugc thé béng mot hodc hai nhém duge chon tir:

a) Ci-6 alkyl;

b) Cs.¢ xycloalkyl;

¢) —OR’%;
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d) —CN;

e) —CFs3;

f) —halo;

g) -NR'R?;

h) —C(O)OR’; va
i) —C(O)N(R");

RS dugc chon tir:
(A) -OH;
(B) C1.6 alkyl tity y dugc thé bang mot hodc hai nhom duge chon tir:
a) Cs.sxycloalkyl;
b) -OR’;
¢) —CN;
d) —CF3; va
e) —halo;
(C) Cssxycloalkyl; va
(D) —CF3;

R7 va R® @oc 1ap dugc chon tir:
(A)-H;
(B) C1.3 alkyl tiy y dugc thé bang mot hodc hai nhém duge chon tir:
a) Cs.exycloalkyl;
b) -OR’;
c) —CN;
d) —halo; va
(C) Cs.sxycloalkyl; hodc

R7 va R®, cling v6i nguyén tir nito ma chung lién két, tao ra vong bdo hoa c6 3
dén 6 nguyén tir cacbon trong d6 mdt nguyén tir cacbon trong vong bao hoa nay
c6 thé tity y dugc thay thé bang ~O—, —-NR’— hodc —8(0)n—;

R® duoc chon tir;
A) -H;

(B) Ci.3 alkyl tuy y duoc thé bang mot hodc hai nhém dugc chon tir:
a) Cs.sxycloalkyl;
b) —OR’;
c) —CN;
d) —CF3;va
e) —halo; hodc
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(C) Casxycloalkyl; va

nla 0, 1 hoac 2;

hodc mubi dugce dung cua no.

Céac phuong an phu bd sung trong cic dinh nghia vé céc nhom thé bao gdm céc

phuong an sau:
Céc phwong 4n vé nhém R!
(D R! 1a:

—CN,

—S(O)RS,

—S(0)NR'RS;

—N(H)S(O)nR6, hoac

—S(O)(NH)RS; va

trong do:

RS 1a:

(A) C1.3 alkyl tiry y duoc thé bang mdt hogc hai nhém duge chon tir:

a) Cs.exycloalkyl;
b) —OR’; va
¢) —CN; hoic

(B) Cs.gxycloalkyl;

mdi R7 va R® doc 1ap la:
(A) —-H; hoac

(B) Ci3 alkyl; va

R® dugc chon tir;

A -H

(B) C13 alkyl; hodc

(C) Cs.sxycloalkyl; va

n la 1 hoac 2.

) R! la:
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-S(O)uR®,

-S(0)aNR'R®, hodc

- S(O)(NH)R; va

trong d6:

R® 1a:

(A) Ci3 alkyl tuy y dugc thé bang mot hodc hai nhém dugce chon tir:
a) Cs.exycloalkyl;
b) —-OR’; va
¢) —CN; hodc

(B) Cs.sxycloalkyl;

mdi R7 va R?® doc 14p 1a:
(A) —H; hodc
(B) C13 alkyl; va

R® dugc chon tir;

A -H

(B) C13 alkyl; hodc
(C) Cssexycloalkyl; va

nla 1 hoac 2.

3)  Rlis—S(O)R®, —S(0):NR'R®#_S(O)(NH)RS; va
RS 13 C13 alkyl; va
mdi R” va R® doc 1ap 1a:
(A) -H; hoiic
(B) C13 alkyl; va

nla?2.

Céc phuong 4n vé nhém R? va R?
(1) MbiR? vaR? doc lap duge chon tur:
(A)-H;

(B) C1.3 alkyl tuy y duogc thé bang mot, hai hodc ba nhém duge chon tir:
a) Cs.sxycloalkyl;

-14-



25506

b) —OR’; hodc
¢) —halo; va

R2 va R3 cuing véi nguyén tir cacbon ma ching lién két tao ra vong cacbon Css;
hodc

R? va R? cling v6i nguyén tir cacbon ma chung lién két tao ra vong di vong Cs.s
;va

R® duoc chon tir:
(A)—H; va
(B) C1-3 alkyl.

(2) MBdi R?va R? doc 18p dugc chon tir:

(A)—H;va
(B) C1.3 alkyl;

(3) R2vaR*IaH.

Céc phuong 4n vé& nhom R*
1) Rl

(A) Ci alkyl tuy y dugc thé bang mdt, hai hodc ba nhém dugc chon tur:

a) Cs.sxycloalkyl;
b)a 4, 5 hodc 6-membered heteroxyclyl;
¢) —ORy;
d) —CN;
e) —halo; va
f) —CF3; hoac
(B) Cs.s xycloalkyl tuy y dugc thé bang mot, hai hodc ba nhom dugc chon tir:
a) Ci alkyl;
b) —-OR’;
c) CN;
d) —halo; va
e) —CF3; va

trong 6 mdt nguyén tir cacbon trong Cs.¢ xycloalkyl nay co thé tuy y duoc thay
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thé biang —O—;

(C) Phenyl; hodc
(D) heteroxyclyl c¢6 4, 5 hodc 6 canh;

R® dugc chon tir:
(A)-H; va
(B) C1. alkyl.

2) Rl

(A) Ci1.6 alkyl tily ¥ duoc thé bang mdt hodc hai nhém duge chon tir:
a) Cs.exycloalkyl;
b) heteroxyclyl cé 4, 5 hodc 6 canh;
¢) —-OR%;
d) —CN;
¢) —halo; va
f) —CF3; hodc
(B) Cs.¢ xycloalkyl tury y dugc thé bang mdt, hai hodc ba nhom dugce chon tur:
a) Ci- alkyl;
b) —OR’;
¢) —CN;
d) —halo; va
¢) —CF3; hodc
(C) Phenyl; hodc
(D) heteroxyclyl c6 5 hodc 6 canh; va

R 1a C1. alkyl.

3) R* 1a:

(A) Ci6 alkyl tuy y dugc thé bang mot hodc hai nhom dugce chon tir Ca.
sxycloalkyl, halo, —CF3, va Ci.3 alkoxy; hodc

(B) Cs. xycloalkyl tuy y duogc thé bang mot hodc hai nhém duge chon tir Ci.s
alkyl, —CF3, va halo; hodc

(C) heteroxyclyl c6 5 canh.
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Céc phuong an vé nhém R

(D) R’ 14 aryl, heteroaryl hodc heteroxyclyl, mdi nhém nay tuy y dugc thé

béng mdt, hai hodc ba nhém dugc chon tur:

a) Ci-6 alkyl;

b) Cs.sxycloalkyl;
¢) —OR%;

d) —CN;

e) —CF3;

f) —halo; va

g) -NR'R%; va

mdi R7 R8 va R® ddc 1ap duge chon tir:
(A)-H; va
(B) Ci.3 alkyl.

) R 1a:
(A) phenyl tuy y duoc thé bang mot, hai hodc ba nhém duoc chon tir:
a) Cisalkyl;
b) Cs.sxycloalkyl;
¢) —OR’;
d) CN;
e) —CF3; va
f) —halo; hodc
(B) heteroaryl ¢6 5 hodc 6 canh, tuy y dugc thé bang mot, hai hodc ba nhém
dugc chon tu:
a) Ci-6 alkyl;
b) Cs.¢xycloalkyl;
¢) —-OR’;
d) —-CN;
e) —CF3;
f) —halo; va
g) -NR'R8, va

mdi R7 R3 va R® doc 1ap dugc chon tir:

(A)-H;va
(B) C1-3 alkyl.
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3) RS 12 pyridinyl hodc pyrimidinyl, mdi nhom nay tuy ¥ duogc thé bang mét,

hai ho3c ba nhém dugc chon tur:

a) Ci.6 alkyl;

b) Csxycloalkyl;
c) —OR’;

d) —CF3; va

e) -NR'R®; va

mdi R” va R® doc 1ap duge chon tir:
(A)-H;

(B) Ci3 alkyl; va

RY 1a C1. alkyl.

4) R’ 13 pyrimidinyl tuy y duoc thé bang mdt hodc hai nhom duge chon tir:

a) C1-3 alkyl;

b) Cs.sxycloalkyl;
¢) Ci3 alkoxy; va
d) —CFs.

Céac phuong 4n vé nhém W

(D) W 14 phenyl, pyridinyl, pyrimidinyl, piperidinyl, piperizinyl, pyrazinyl
hogic Cz.12 xycloalkyl, mdi nhém nay tuy y duoc thé bang mot hodc hai nhom dugce

chon tir:

a) Ci- alkyl;

b) Cs.exycloalkyl;
¢) —OR’;

d) —CN;

e) —CFs3;

f) —halo;

g) -NR'R®

h) —C(O)OR?; va
i) —<C(O)N(R):;
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mdi R”, R® vaR® duogc chon tur:
(A)-H;va
(B) Ci3 alkyl.

2) W 1a phenyl, pyridinyl, pyrimidinyl hodc piperidinyl.

Céc phuong an b sung bao gdm céc két hop kha di bat ky ctia cac phuong an phu néu
trén d6i voi R', R%, R, R%, R5, RS, va W.

Céac phuong 4n phu chung b sung dbi vé6i hop chét c6 cong thirc (I)

Cac phuong 4n phu chung bd sung dbi véi cac hop chét c6 cong thire (I) néu trén bao

gom:
(1 Hop chét c6 cong thirc (I) nhu néu trén, hogdc mubi duge dung clia né, trong
do:

R!la:

—'S(O)HR6,

—S(O)nNRR?, hodc

~S(O)NH)RS,

mdi R2 va R3 ddc 1ap duogc chon tir:

(A)-H;va
(B) Ci3 alkyl;

R*1a:

(A) Cr6 alkyl tuy y duoc thé bang mot hodc hai nhém dugc chon tir:

a) Cs.sxycloalkyl;
b) heteroxyclyl c6 4, 5 hoéc 6 canh;
¢) —OR’;
d) —CN;
¢) —halo; va
f) —CF3;
(B) Cs.6 xycloalkyl tiy y dugc thé bang mot, hai hodc ba nhom dugc chon tir:
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a) Ci.6 alkyl;
b) —ORy;
c) —CN;
d) —halo; va
e) —CF3,
(C) Phenyl; hodc
(D) heteroxyclyl c6 5 hodc 6 canh;

R31a:

(A) phenyl tuy y duoc thé bang mdt hodc hai nhém dugce chon tir:
a) Cisalkyl;
b) Cssxycloalkyl;
c) —OR’;
d) —CN;
e) —CF3; va
f) —halo; hoac
(B) Pyridinyl hodc pyrimidinyl, mdi nhém nay tuy y dugc thé bang mot, hai
ho#c ba nhom duge chon tir: 7
a) Ci.6 alkyl;
b) Cs.exycloalkyl;
c) —OR’;
d)—CN;
e) —CFs3;
f) —halo; va
g) -NR'R?; va

W 1a phenyl, pyridinyl, pyrimidinyl, piperidinyl hodc Cs.12 xycloalkyl, mdi

nhom nay tuy y dugc thé bang mét hoic hai nhém dugc chon tir:

a) Ci- alkyl;

b) Cs.sxycloalkyl;
¢) —OR’;

d) —CN;

e) —CFs3;

f) —halo;

g) -NR'R®

h) —C(O)OR?; va
i) —C(O)N(R?)2;
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RS 1a:

(A) C1.3 alkyl tity ¥ dugc thé bing mdt hodc hai nhém dugce chon tir:
a) Cs¢xycloalkyl;
b)-OR’va
b) —CN; hodc

(B) Cs.exycloalkyl;

Mdi R7 R8va R? doc 1ap la:
(A) —H; hodc
(B) Ci3 alkyl; va

nla2.

Hop chét c6 cong thirc (I) nhu néu trén, hodc mubi duoc dung cia no, trong

R!14 —S(0)nR% hodc —S(0).NR'R?; va

R2vaR31a H;

R*1a:

(A) Crs alkyl tuy y duogc thé bang mot hodc hai nhém dugc chon tir Cs
xycloalkyl, —CF3, va Ci.3 alkoxy; hodc

(B) Cs.6 xycloalkyl tuy y dugc thé bang mdt hodc hai nhom duge chon tir Cios
alkyl, —CN, va halo; hodc

(C) heteroxyclyl c6 5 canh;

R’ 1a pyrimidinyl tuy y duoc thé bang mot, hai hodc ba nhém dugc chon tur:

a) Ciealkyl;
b) Cs.s xycloalkyl;
c) —OR’;
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d) —CF3;; va
e) -NR'R?,

W 1a phenyl, pyridinyl, pyrimidinyl hodc piperidinyl;

R 1a C1. alkyl;

Mbi R7 R®, R® doc lap la:
(A) —H; hoac
(B) Ci3 alkyl; va

nla2.

(3) Hop chét c6 cong thirc (I) nhu néu ngay trén ddy trong muyc (2), hodc mudi
duoc dung cia nd, trong do:

R’ 1 pyrimidinyl tuy y dugc thé bang mdt hozc hai nhém dugce chon tir:

a)

C1-3 alkyl;

b) Cs.sxycloalkyl; va
¢) Ci-3 alkoxy; va

W 1a phenyl, pyridinyl, pyrimidinyl ho#c piperidinyl.

Céc hop chét cu thé ndm trong pham vi clia sng ché bao gdm cac hop chét trong bang
I duéi day, hodc cac mudi duge dung cla chiing:

Béang 1
) /s m/z | Phuong
Vidu Cong thuc cau trac RT (phut) [M+H]* [M- phép
H]- | HPLC:
1 j X 1,09 563,7 A
O
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0,98

5474

= s\/\
'j/f o 1,05 561,4
= s\/\

1,08

565,5

1,08

563,4

1,05

549,3

= s/\
Y
o
N.
Qg \/k
N N\ N. o
OOV
N N | N
= s/\
7\
o o
N
] \TJ
Naw N N o
POOW
N N l N
= S/\
A\
o O
N.
Qe \/L
N N MNP
L
N N | N
= s/\
7N\
o o

1,14

575.,4
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1,01

551,4

1,03

537,2

= s/\
SO P
10 'JI = 1,04 563,4
— [e]

11

0,91

5214

12

1,07

565.,4

= s\
13 L 1,11 573,4
H |/ ~
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| L 1,01 520,3
N| VII N 1,02 5474
S0
(/N| N. HN) (o]
16 | | l;[;f " 1,15 575,4
A
PR
i N N (o]
17 | ) lj/f " 1,01 51,4
A
cr L H\
18 | | jfn 1,07 563,4
/\
' r/N| N \N) (0]
o | TICT 1,12 561,3
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20

0,99

535,2

= s
ooy
21 DO PPN 0,97 535,4
H A

22

1,09

565,3

563,3

23

1,14

5474

24

1,07

565.4

25

s %
N N_ 0O
N N
N| ~ N
NN X
H | o
= S//
N
o
N u,
] 'fi\
N N___O
N N
N N
N N X
H | o
e
0//\/

1,14

5754
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26

1,03

536,2

27

1,03

549,2

547,1

28

2,06

559,4

557,4

= S
O
29 DO 0,97 577,4
N N | N o
/o//s//\/

30

0,91

565.,4

31

1,03

549,2

547,0
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32

1,89

547,4

545.4

33

1,09

565,3

563,3

34

0,90

567,4

35

1,05

537,2

36

0,93

585,3

583,3

37

1,85

549.,4

5474
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38 2,06 5444 | 5424
T
39 DO PN 0,91 5654
" |/ 2°
o/s\/
40 orr . 0,94 589,4
H |/ o~
N(%Nﬁ (\2/
| ] NIJN/ PN 0,90 567,4
H/\E)\o’/sll\o/
e X
42 N'JNI N 2,08 5594 | 5574
L
J%
43 | ] 'JI 1,81 5344 | 5324
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44 0.86 579,4
SN
l\ll//\N| N. Y (o]
45 'JI 1,67 5184 | 516,4
/\@\S\/\
O
w6 | L 1,89 5304 | 5284
“@/
SO
47 N';[NI: s 0,85 545,1 | 543,2
H 0
/o//sW
ok
48 g[;fo . 0,99 555,3
/o//sowO
|
49 (X 0,94 521,1
HA@(}S/’\NH
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(/Nlé 4.4
Naw NN o)
50 %}I N 0,82 560,3 | 5584
i 4
2
Nr/\Nl N Y (0]
51 N'\;LNIN ~, 0,85 544,7 | 543,1
H 0
/0"SW
D 4
N\| N\ N (o}
52 fi@\[h{fﬁ 1,01 548,8
H 0
/0//Sj
N\| N N (0]
53 fﬂVININAﬁN\ 1,01 549,9
H N\)\O&S/’o
v
N\| N N (0]
54 N'V/VLI N 0,94 532,8
N ” l/ o
o/’sw
S o1
55 N'JNIN = 0,97 5774
| N
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56 «@ 1,96 532,1 | 530,1
H ,0
o”sj
SO0 e
57 N'VININACL 2,17 5461 | 54,1
/,S//O
)
] A
58 |« FNV/\[NIN 'S 1,03 563,1
F l/ 0
o”s
bk
cr L -
N N\ N (0]
59 N'V/VLI N 1,01 591,1 589
"N |/ 0
o”sj
T F
PN
60 N';[NIN N 0,95 575,2 573
: I/ 0
o”sj
| T F
r/N| (0] \/kF
N N\ N
61 I\ENQ\[NIu s 1,02 591,2 589
(0]
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62 0,96 5751 | 573
: 1/ 0
o"s\|
|
N 0]
o
63 NIV:ENIN/\@ 2,13 5480 | 5460
H 0
o”sw
r/N| 4/\
N N\ N (o)
64 X\[“J(\/INI S 1,97 546,8 | 545,1
0
/OosW
Nr\l N\ N (0]
65 N'JNINAC\L 1,01 550,0
: N 0
/O’IS\|
N
66 N'VII N 1,02 548,9
N H | P o
o”sw
o A
Nr\l N\ N (o)
67 N'V/VLNIN N 1,02 5489
H
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68 1,04 563,0
H | 0
o"sw
2 \}
o | ) N‘j:I: s 0,98 547,3
H
/O,/Sx,wO
Yo
70 PSSR 0,98 548,0
= N H/\Nr\/;l\//s//\o/
l
e
71 7 « 1,04 564,0
= N H/\NI(\).\//S//\O/
72 L 1,05 560,8
| |///S,/\o/
73 DOGUN 1,05 573.,0
NH |/0//s//\o/
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74

1,05

563,0

75

0,98

546,7

76

1,11

568,8

77

0,97

547,71

78

1,04

563,8

79

0,99

547,71
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80

1,05

563,7

81

0,94

533,8

82

1,07

545.8

&3

1,07

545,9

84

0,97

535,2

85

N
9
o)

x 4
/S\_/
o

N

g

N
O//\/

1,04

549,2
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86

1,05

523,2

87

1,11

561,2

88

0,94

509,2

&9
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116 %JI N 0,92 550,5

117 N/\fifj[“:f 1,12 563,4
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118 fiwﬁ J:NI N 0,98 549,5
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|
T
265 N 0,89 521,5 A

Bang I cling cung cAp 6 lidu hoa Iy (tirc 13, thdi gian luu HPLC va s6 liéu phd khdi)
cho tht ca cac hop chit dugc diéu ché. Cac phuong phap HPLC duoc xac dinh dudi day
trong phan vi du tong hop.

Sang ché con dé cap dén mubi duoc dung cta hop chét c6 cong thirc (I) véi cac axit
hodc bazo vo6 co hodc hitu co.

Theo khia canh khéc, sang ché dé cap dén cac hop chét c6 cong thirc (I) — hodc
cac mudi duge dung cia chung — 1am thudc chita bénh.

Theo khia canh khéc, sang ché d& cap dén cac hop chét c6 cong thire (I) — hodc
céc mubi dugc dung cia chung — dé st dung trong phuong phép diéu tri bénh cho bénh
nhén.

Theo khia canh khéc, sdng ché @& cap dén cac hop chét c¢6 cong thirc (I) — hodic
cac mubi dugc dung ciia chiing — dé str dung trong viéc diéu tri cac bénh tw mién va céc
ri loan di Gng.

Theo khia canh khac, phin mé ta boc 1§ viéc st dung céc hop chét c6 cong thirc
(I) — hodc cac mudi duge dung ctia ching — dé bao ché dugc phém dé diéu tri cac bénh
tu mién va céc rbi loan di ing.

Theo khia canh khac, phdn md ta boc 16 phuong phap didu tri cac bénh tu mién
va céc rbi loan di tng bao gém viéc cho bénh nhan dung lugng hitu hi¢u vé mat diéu tri
ctia hop chét c6 cong thirc (I) — hodc mét trong s6 cac mudi duge dung cua né.

Theo khia canh khéc, sang ché dé cép dén duogc phém chtta hoat chit 12 mot hodc
nhiu hop chét c6 cong thirc (T) — hodc cac mudi dugc dung cta ching — tiy y két hop
vé6i cac ta duge va/hodc cac chit mang thong thudng.

Céc hop chét c6 cong thic (I) cb thé dugc tao ra bang cach st dung cac phuong
phap tdng hop chung dugc md ta dudi ddy, cac phuong phap nay cling tao thanh mot

phan cia séng che.
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Céc phuong phép tbng hop chung

Céc hop chét theo sang ché ¢ thé duge didu ché bang cac phuong phap tbng
hop, céc vi du tdng hop, cac phuong phap da dugc chuyén gia c6 trinh d9 trung binh
trong linh vyre ndy biét dén va cac phuong phip dugc béo céo trong tai liéu hoa hoc
chuyén nganh. Trong cdc phuong phép tbng hop va cac vi du dugc mo ta trong ban md
ta ndy, cac nhom thé R, R, R3, R%, R®, va W sé& c6 nghia nhu duoc xé4c dinh trén déy
trong phan mé ta chi tiét vé cac hop chét c6 cong thirc I. Cac phwong phép niy, ma dugc
mo ta trong ban mo ta ndy, duogc du tinh 1a phuong 4n minh hoa va nhim cho phép thuc
hién sang ché ma khong giGi han pham vi cia d6i tugng, cac hop chét dugc yéu ciu bao
ho, va céac vi du cia sang ché. Néu viéc didu ché cac hop chét ban diu khong duge mbd
ta thi ching c6 thé mua duoc trén thi trudng, c6 thé duoc didu ché bang cach twong tu
nhu cac hop chét hodc cac phuong phip duge md ta trong ban mo ta nay, hodc dugc md
ta trong tai liéu hoa hoc chuyén nganh. Trir khi ¢ quy dinh khac, dung méi, nhi€t do,
ap suét va cac diéu kién phan tmg khac c6 thé d& dang duoc chon béi chuyén gia c6

trinh d9 trung binh trong linh vuc nay.

Céc hop chat trung gian amin c6 cong thirc R!-W-C(R?)(R?)-NH: 12 ¢6 bén trén
thi trudmg, c6 thé diéu ché dugce theo cdc phuong phap chung hodc theo cac vién dan
duoc md ta trong patent M§ s6 US 7,879,873 va cong bb don qudc té s6 WO
2011/049917, hodc c6 thé diéu ché duoc boi chuyén gia c6 trinh d9 trung binh trong
linh vuc nay bang cach sir dung cic phuong phap duge md ta trong tai liéu héa hoc
chuyén nganh.

Céc hop chit c6 cong thirc (I) ¢6 thé dwoc didu ché tir hop chit trung gian A’
theo So' d 1.

Sodd I
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4

R—NH

(G = NH,) 2 .

R

X N Y I
wl/\;\[ \ X ‘ N\ NH
’ NH,

A 1) R——NHZ /
(G=NO,) B
2) Khir 0
‘ CI)S(O\R
(0]

'?4 T R*
X\f\NjiN:/[o R? RO® OR R\(N\ N 0 .
N\ /4\ R \;[ /v[ /‘\ !
N ” R3W két hop ngang N H R3W

El
I

Nhu duge minh hoa trén So dd I, pyrimidin thich hgp c6 cong thirc A’, trong d6 G 1a
NH, X 1a nhém thich hop cho céc phéan ng két hop ngang qua trung gian paladi (vi
du, 1, Br, Cl, hoic OSO,CF3), vd Y 1a nhém roi chuyén thich hop (vi dy, Cl), ¢6 thé
dugc phan Gng v6i amin hodc mudi amin thich hop (vi du, mudi hydroclorua) c¢6 cong
thirc R*NH, nhu isopropyl amin vé6i sy c6 mét cua bazo thich hop (vi dy, i-Pr2EtN, hodc
Et;N) trong dung méi thich hgp (vi du, n-butanol) va trong cac didu kién phan ting thich
hop nhu nhiét d phd hop (vi du, khoang 120°C) dé tao ra hop chat c6 cong thirc B’.
Céch khéc, pyrimidin cé cong thirc A’ néu trén trong do6 G 1a tién chét tdng hop thich
hop cho NH; (vi du, nhém nitro) ¢ thé dugc phan tng véi amin hodc mudi amin thich
hop (vi du, mudi hydroclorua) c¢é cong thitc R*NH> nhu 1-metyl xyclopropylamin véi
su ¢6 mat cua chét phan ng va dung moi thich hop (vi du, 1an luot, i-Pr2EtN va THF),
va trong cac diéu kién phan tng thich hop nhu nhiét d phi hop (vi dy, khoang -78°C
dén khoang 25°C) dé tao ra hop chét trung gian, chit nay c6 thé dugc chuyén héa thanh
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hop chét c6 cong thirc B’ dwa vao phan tng tiép v6i cac chit phan tmg thich hop (vi dy,
nhém NO3 ¢6 thé duge khir bang chét phan tng thich hop nhu SnCl, ). Viée chon amin
c6 cong thirc R*NH> va pyrimidin c6 cong thitc A’ thich hop cho phan (ng néu trén bdi
chuyén gia c6 trinh d§ trung binh trong linh vyc nay cé thé dugc dua trén cac tiéu chuin
nhu ban chét khong gian va dién tir cia amin va pyrimidin. Diaminopyrimidin ¢ cng
thirc B> ¢6 thé dugc phan tmg vé6i chét phan ting thich hop nhu este etyl clo-oxo-axetat
trong dung mdi thich hop (vi du, axeton) va voi su ¢6 mit cia bazo thich hop (vi dy,
K2CO3) dé tao ra hop chit c6 cong thirc C*. Hop chét dicarbonyl c6 cong thirc C’ c6 thé
dugc cho phan Gng véi chét phan tmg dehydroclo héa thich hgp nhu oxalyl clorua véi
su ¢6 mat ciia chét phu gia thich hop (vi du, lugng c6 tinh xitc tac cia DMF) trong dung
moi thich hop (vi du, CH2Cl,), va trong céac diéu kién phan g thich hop nhu nhiét do
pht hop (vi du, khoang nhiét d méi trudng) dé tao ra hgp chét c6 cong thirc D’. Clo-
pteridinon c6 cdng thirc D’ ¢6 thé dugc phan tmg v6i amin hogc mudi amin thich hop
c6 cong thirc R1-W-C(R?)(R%)-NH; nhu 4-etansulfonyl benzyl amin véi sy ¢6 mat cia
bazo thich hgp (vi du, EtsN) trong dung moi thich hgp (vi du, THF) va trong cac didu
kién thich hop nhu nhiét d6 phu hop (vi dy, khodng nhiét 46 moi trudong) dé tao ra hop
chét c6 cong thic E’. Pyrimidin ¢6 cdng thire E’ ¢ th8 dugc gia nhiét voi dbi tac két
hop ngang thich hop (vi du, axit boronic) va bazo thich hop (vi dy, K3POs), trong dung
moi thich hop (vi du, 1,4-dioxan), véi sy c6 mit cua chét xuc tac két hop ngang thich
hop (vi du, Pd(dppf)Cly), trong céc didu kién phan tng thich hop nhu khi quyén thich
hop (vi du, argon) va & nhiét do thich hop (vi du, khoang 100°C) d8 tao ra hop chit c6
cong thuce (I).
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Vi du thuec hién sang ché

Céac vi du khong gidi han minh hoa viéc didu ché cac hop chét theo sang ché
dugc cung cdp duéi ddy. Cac didu kién va thoi gian phan g t6i wu c6 thé thay ddi tiry
thudc vao cac chét phan Gng cu thé dugc sir dung. Trur khi c6 quy dinh khac, dung moi,
nhiét do, 4p suat va cac diéu kién phan tng khéc c6 thé d& dang duge chon boi chuyén
gia ¢6 trinh d6 trung binh trong linh vuc nay. Cac quy trinh cy thé dugc dua ra trong
muc Céc vi du téng hop. Cac hop chit trung gian va céc san phim c6 thé dugc tinh ché
bing cach séc ky trén silicagel, tai két tinh vi/hosic HPLC pha dao (RHPLC). C4c chét
ddng phan d6i anh riéng biét c6 thé thu dugc bing cach phén gidi c4c san phim raxemic
bang cach sir dung HPLC khong d6i xtmg. Cac phuong phép tinh ché RHPLC str dung
bét ky tr 0 dén 100% axetonitril trong nuéc chira axit formic 0,1% hodc TFA 0,1% va
stt dung mot trong s6 cac cot dudi day:

a) Cot Waters Sunfire OBD C18 5pM 30x150mm

b) Cot Waters XBridge OBD C18 5pM 30x150mm

¢) Cot Waters ODB C8 5pM 19x150mm

d) Cot Waters Atlantis ODB C18 5uM 19x50mm

e) Cot Waters Atlantis T3 OBD 5pM 30x100 mm

f) Cot Phenomenex Gemini Axia C18 SuM 30x100mm
Céac phuong phap HPLC:

Phuong phép phan tich LC/MS A:

Cot: Cot Waters BEH 2,1x50mm C18 1,7um

Gradien:
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Thoi gian | Axit Formic 0,05% | Axit Formic 0,05% | Toc @0 dong
(phut) trong nudc trong ACN (mL/phut)
0 90 10 0,8
1,19 0 100 0,8
1,77 0 100 0,8
Phuong phap phén tich LC/MS B:
Cot: Cot Waters BEH 2,1x50mm C18 1,7um
Gradien:
Thoi  gian | Axit Formic 0,05% | Axit Formic 0,05% Téc d6 dong
(phut) trong nuGc trong ACN (mL/phut)
0 90 10 0,8
4,45 0 100 0,8
4,58 0 100 0,8

Danh séch céc chit viét tit duoc st dung trong cac vi du tdng hop:

Ac Axetyl

ACN Axetonitril

AcOH | Axit axetic

AIBN | Azobisisobutyronitril
aq chtra nuédce

Bu Butyl

Boc,O | Di-tert-butyl dicarbonat
dba Dibenzylidenaxeton
DCM  |Diclometan

DMA | N,N-dimetylaxetamit
DIEA |N,N-diisopropyletylamin
DME 1,2-Dimetoxyetan
DMAP |4-Dimetylaminopyridin
DMF N,N-Dimetylformamit
dppe (Diphenylphosphin)etan
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dppf 1,1"-bis(diphenylphosphino)feroxen

ee Luong du chat ddng phan dbi anh

ES+ Ion h.(')a phun dién tir ché 49 duong (Electron spray
positive ionization)

Et etyl

EtOAc |etyl axetat

EtOH |Etanol

Josiphos (S)-1-[(Rp)- 2-' (Dixyclohexylphosphino)feroxeyl]etyl-di-
t-butylphosphin

gidy (nhiéu) gid

HPLC |Phuong phap sic ky 1éng hiéu ning cao

i Iso

LC Séc ky long

Me Metyl

MeOH |Metanol

min Phut

MPLC Séc ky 1ong 4p suat trung binh (Medium Pressure Liquid
Chromatography)

MS Phd khéi (Mass spectrometry)

NBS N-Bromo-sucxinimit

NCS N-Clo-sucxinimit

NMP N-Metylpyrolidinon

Oxone |Kali peroxymonosulfat

Pd/C Paladi trén cacbon

Ph Phenyl

PPh3 Triphenylphosphin

Pr Propyl

RaNi Niken Raney

RT Thoi gian luu (trong HPLC)

rt Nhiét do mdi truong

SFC Séc ky 16ng sidu t6i han (Supercritical Fluid
Chromatography)

t bac ba

tert bac ba

Tf Triflat

TBAF | Tetrabutylamoni florua

TEA Trietylamin

TFA Axit trifloaxetic

THF Tetrahydrofuran

Xanphos | 4,5-Bis(diphenylphosphino)-9,9-dimetylxanten
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Phuong phép 1:

Téng hop hop chét trung gian A

Y Cl N \N( 0]
Yl Yl — LKL

A-4
CH
NH,
N Y
Y e N
~S. |
cl _N_ _N__0O 0 NS
W\ N AL =2 N
N. L~ AG N N X
N el — H |
= S/\
A-5 A O’/ \\O

B4 sung hop chit A-2 (10,80g, 18,18mmol), sau d6 1a DIEA (6,46mL, 36,58mmol) vao
huyén phil dugc khudy chira hop chéit A-1 (3,00g, 18,18mmol) trong n-butanol (10mL).
Khudy hdn hop ndy trong 17 gio & 120°C. Lam ngudi phan tmg dén nhiét d moi truong
va chAm dit phan tmg bing cach bd sung dung dich nuéc NH4CI bdo hoa. Sau d6 pha
lodng phéan mg bang EtOAc. T4ch 16p hitu co va rira bing nudc, sau do rira bang nudc
mudi. Lép hitu co nay duge 1am kho (dung NazSO4), gan va cd. Tinh ché phﬁn cdn thu

duoc bing phuong phap séc ky nhanh $iO; dé thu dugc hop chéit A-3.

B sung etyl clooxoaxetat (0,88g, 6,43mmol) sau d6 1a K»COs (1,85g, 13,39mmol) vao
huyén phu dugc khudy chira hop chit A-3 (1,00g, 5,00mmol) trong axeton (100mL).
Khu4y hdn hop nay & nhiét do moi trudng trong 18 gio va tach két tha rin dé thu dugc
hop chét A-4.

B6 sung oxalyl clorua (1mL) sau d6 1a 5 giot DMF vao huyén phu dugc khudy chira
hop chit A-4 (1,14g, 5,00mmol) trong CH2Cl, (250mL). Khudy hdn hgp ndy trong 5
gid & nhiét d6 mdi truong. Sau 46 co hdn hop nay & ap suit giam d8 thu dugc hop chat
A-S.
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B4 sung TEA (0,16mL, 1,16mmol) (hoic DIEA), sau d6 1a hop chit AG (91mg,
0,38mmol) vao huyén phii dugc khudy chira hop chét A-5 (0,1g, 0,39mmol) trong THF
(4mL). Khudy hdn hop phan tmg nay trong 18 gid' & nhiét d6 moi truong. Chim dit
phan g nay bang cach bd sung dung dich nuréc NH4Cl bao hoa va chiét cac chit hitu
co bing EtOAc. Lép hitu co duge rira bang nudc va nude mudi, 1am kho (diing Na;SOs),
gan va ¢ trong chan khong. Tinh ché phén cin thu dugc bang phuong phap sic ky
nhanh SiO; @& thu dugc hop chét trung gian A. MS (ES+): m/z 423,0 [M+H]".

Phuong phép 2:
Téng hop hop chét trung gian B

B4 ©

Ci N Cl
N NH, Cl N NH cl N NH
W B-2 W A \( N
N A +O _ |
N N / +’,O N /
'Tj NH,
B3 O B-4

CHH

N
= N/ N
H

B o o

B4 sung DIEA (3,29mL, 18,59mmol) vio huyén phii duoc khudy chtra hop chat B-1
(1,80g, 9,30mmol) va hop chét B-2 (1,00g, 9,30mmol) trong THF (10mL) & -78°C va
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dé 4m tir tir hdn hop phan tng dén 25°C. Loai céc chét d& bay hoi trong diéu kién é&p
suét giam va tai hoa tan san phim thd trong EtOAc va ria bang H>0. Lép hitu co duge
tach ra va rira thém hai 14n nita bing H>O. Lép hitu co nay duge rira bang nuéc mudi,
lam kho (dung Na;SOs), gan va ¢6. Tinh ché phin can thu dugc bing phuong phap sic
ky nhanh SiO; dé thu dugc hop chit B-3.

Bé sung SnCls (1,48g, 7,79mmol) vio dung dich chira hop chét B-3 (1,78g, 7,79mmol)
trong EtOH (50mL) va gia nhiét hdn hop nay dé hdi luu trong 4 git. Hon hop phan ting
dugc dé nguodi dén nhiét do mdi trudng sau d6 duge rét trén da. Dung dich nay duge xtt
Iy bing dung dich nuéc NaOH 1IN dé diéu chinh d pH dén khoang 9 sau d6 loc qua
dém loc diatomit. Pha hitu co dugc tdch ra va rua béng H>O sau d6 rira béng nude mubi.
Lép hitu co duge lam khd (dung Na>xSO4), gan va ¢d. Tinh ché san phim tho bing
phuong phép séc ky nhanh SiO; dé thu duge hop chit B-4.

La quy trinh khac dé khir nitropyrimidin thanh amino pyrimidin twong g, quy trinh
chung dudi diy da st dung cac hop chét trung gian tuong tu: B& sung RaNi xtic tac
vao dung dich chira nitropyrimidin trong EtOH. Binh phan tg dugc tao chén khong va
lam sach bang Na(khi), sau d6 duge tao chan khong va nap khi Ho(khi). Duy tri phan
tng trong khi quyén Ha(khi) trong 15 gid. Binh dugc tao chén khéng va lam sach bing
Na(khi). Loc hdn hop phan ting qua dém loc diatomit dé loai bo chat xuc tac Ni va cb
dich loc. Tinh ché phan cn thu dugc bing phwong phap sc ky nhanh SiO; dé thu dugc

aminopyrimidin twong Ung.

Bb sung K>COs (0,70g, 5,06mmol), sau d6 1a etyl clooxoaxetat (0,27mL, 2,43mmol)
vao dung dich dugc khudy chira hop chit B-4 (0,40g, 2,01mmol) trong axeton (10mL).
Khudy hdn hgp phan tng & nhiét d0 mdi truong trong 24 gio. Sau do loc hdn hop phan
ung, tai hoa tan trong H>O va chiét bang EtOAc. Pha nuéc duge tach va chiét thém hai
14n nita bing EtOAc. Lép hitu co duoc gom lai, 1am khé (ding Na;SOx), gan va cd dé
thu dugc hop chét B-5.

B sung oxalyl clorua (0,47mL, 5,54mmol), sau d6 1a 5 giot DMF vao dung dich chira
hop chét B-5 (0,70g, 2,77mmol) trong CH2Cl> (S50mL). Khuiy hén hop phan tmg &
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nhiét d6 moi truong trong 18 gid. Loai bd cac chét d& bay hoi trong chan khong. San
phim tho duoc tai hoa tan trong DCM va rét vao H2O. Lép hitu co dugc tach, rira bang
nude mudi, 1am kho (ding NaySOs), gan va cd. Tinh ché phin cin thu dugc bing

phuong phép sic ky nhanh SiO; dé thu dugc hop chét B-6.

Bb sung DIEA (1,07mL, 6,12mmol), sau d6 1a hop chit AF (0,72g, 3,06mmol) vao
dung dich duge khudy chira hop chét B-6 (0,83g, 3,06mmol) trong THF (10mL). Khudy
hdn hop phan tng & nhiét do moi trueong trong 18 gid. Loai bd cac chat d€ bay hoi trong
chan khong, cdn tho dugc tai tao huyén phu trong DCM va rét vao H>O. Pha nuée duge
tach va chiét thém hai 14n nita bing DCM. Céc 16p hitu co dugc gom lai, rira bang nudc
mudi, 1am kho (ding Na2SOs), gan va cb. Tinh ché phan cin thu dugc bang phuong
phép sic ky nhanh SiO; dé thu duoc hop chit trung gian B. MS (ES+): m/z 434,1
[M+H]*.

Céc hop chit trung gian duéi day dugc didu ché theo céach thirc twong ty:

Luu y: Nhu duge mé ta trong phuong phip 34, cac hop chét trung gian este etyl
oxalamat duoc tao ra tir cac phan Gmg cua hop chét A-3 (Phuong phép 1) va hop chét
B-4 (Phuong phap 2) voi etyl clooxoaxetat ¢ thé dugc tach va gia nhiét & nhiét d¢ thich
hop (vi du, 130°C) v6i bazo thich hop, nhu TEA, trong dung moi thich hop, nhu EtOH,
d& 13n Iuot tao ra cac hop chit trung gian A-3 va B-5 tuong ng.)

Hop chét . \ ] Phuong phap MG
Ong thirc cau truc 2 m/z[M+
trung gian tong hop

Y
Cl N\ N (0]
C TVININ 1 420,1

o Yo

D N Ay ”A@S\/\ 1 451,2

oo
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Phuong phép 3:
Téng hop hop chét trung gian AB
Br Br
%cu %O\
NN - NN
AB-1
AB

B6 sung NaOMe (208mg, 3,86mmol) vao dung dich chira hop chit AB-1 (300mg,
1,29mmol) trong MeOH khan (15mL). Khudy hdn hop & nhiét @ mdi truong trong 1

gio. Loc va c¢6 dung dich nay. Tinh ché phan cin thu dugc bang phwong phép sdc ky
nhanh SiO; dé thu dugc hop chét trung gian AB. MS (ES+): m/z 230,8 [M+H]".

Phuong phap 4:

Tbng hop hop chét trung gian AC

NN

AC-1 AC-2
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B sung diclopaladi 4-ditert-butylphosphanyl-N,N-dimetyl-anilin (73mg, 0,10mmol)
vao dung dich chira hgp chit AC-1 (320mg, 2,07mmol), 2,4,6-trimetyl-1,3,5,2,4,6-
trioxatriborinan (520mg, 4,14mmol), va nuéc Na,CO3 (2M, 3,1mL, 6,21mmol) trong
dioxan (10mL). Gia nhiét hdn hop phan tmg dén 130°C trong 40 phit trong thiét b
phan @ng vi séng. Hon hop phan g dugc pha loang bang MeOH (5mL), loc va co.
Tinh ché phén cin thu dugc bang phuong phap sic ky nhanh SiO d& thu dugc hop chét
AC-2.

Bb sung Bry (432mg, 2,71mmol) vao dung dich chita hgp chit AC-2 (363mg,
2,71mmol) trong EtOH (10mL) & -10°C. Khudy hdn hop phan tng & nhiét d6 moi
trrong trong 18 gio. Co dung dich thu dugc va tinh ché can bing phuong phép séc ky
nhanh SiO, dé tao ra hop chit trung gian AC. MS (ES+): m/z 214,3 [M+H]*.

Phuong phép 5:

Téng hop hop chit trung gian AD

o 0
V)UL o~ A oy~
S — = | _ > | —_—
0 NN

N N

AD-1 AD-2 AD-3

| Br
NN NN

NN

AD-4 AD-5 AD

Khudy hén hop chita hop chit AD-1 (100,0g, 0,70mol), formamidin axetat (146g,
1,4mol) va NaOMe (266,0g, 4,9mol) trong MeOH (2L) & 16°C trong 2 ngay. Trung hoa
hdn hop phan tng dén do pH bing 7 bang axit axetic va loc hdn hgp nay. Cd dich loc
trong diéu kién ap suit giam va tinh ché san phdm tho bang phuong phép sic ky nhanh
Si0O; dé tao ra hop chat AD-2.
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B6 sung ting giot dung dich chira THO (164,2g, 0,58mol) trong DCM (500mL) vao
dung dich dugc khudy chira hop chit AD-2 (66,0g, 0,48mol) va TEA (145,1g, 1,44mol)
trong DCM (1,5 L) & 0°C, va khudy trong 3 gio. ChAm durt phan Gng bang cach bd sung
H,0 (200mL) va chiét hdn hop phan ting bang DCM (3 x 500mL). Pha hitu co gom lai
duoc rira bang nuée NaHCO; bio hoa, 1am khé (ding NaxSOs), gan va cd. Tinh ché
phén can thu dugc bang phuong phap sic ky nhanh SiO2 dé thu duoc hop chat AD-3.

Khudy hdn hop chira hop chit AD-3 (17,0g, 0,06mol), pinacoleste clia axit
vinylboronic (29,3g, 0,09mol), K2COs (26,3g, 0,19mol), Ag,0O (1,7g, 10% trong luong)
va Pd(dppf)Cl2 (1,7g, 10% trong lugng) trong THF khan (400mL) trong diéu kién hdi
Iwu trong khi quyén N> trong 18 gid. Lam ngudi hdn hop nay dén nhiét do méi truong
va loc. Co dich loc trong didu kién 4p suét giam va tinh ché san phém tho thu duoc bang

phuong phép séc ky nhanh SiO> dé tao ra hop chit AD-4.

Khu4y hdn hop chira hop chit AD-4 (27,3g, 0,28mol) va RaNi (30,0g, 10% trong lugng)
trong EtOH (500mL) trong khi quyén H trong 16 gi®. Lam sach binh phan ting bing
N> va loc hdn hgp thu duge. C6 dich loc trong diéu kién ap sut giam va hop chit AD-
5 thu duoc (19,6 g) dugce su dung truc tiép.

Bé sung Br2 (52,9g, 0,33mol) vao dung dich dugc khudy chtra hop chat AD-5 (19,6g,
0,13mol) trong EtOH (300mL) & -10°C. Sau khi bd sung, khudy hdn hgp phan tng &
nhiét 6 méi trudong trong 30 phut. Chim dut phan ing bang cich bd sung dung dich
nuéc NazS203 10% va kiém hoéa hdn hop phan tng bang cach bd sung dung dich nuée
Na;CO; 10% d& diéu chi d6 pH dén khoang 8. Chiét hdn hop nay bing EtOAc (3 x
200mL). Lép hitu co duge gom lai, 1am kho (dung NaxSO4), gan va cd. Tinh ché phan
cin thu dugc bang phuong phép sic ky nhanh SiO» dé thu dugc hop chét trung gian
AD. MS (ES+): m/z 228,9 [M+H]".

Phuong phép 6:

Téng hop hop chit trung gian AE
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Bb sung bis(di-tert-butyl(4-dimetylaminophenyl)phosphin)diclopaladi(I) (572,5mg,
0,81mmol) vao dung dich chira hop chit AC-1 (2,50g, 16,17mmol), axit
xyclopropylboronic (4,17g, 48,51mmol) va dung dich nuéc NaxCOs3 (2M, 24,26mL,
48,51mmol) trong dioxan (30mL). P4y binh phan tng va gia nhiét dén 130°C trong 2
gio. Lam ngudi binh phan ung dén nhiét do moi trudong, pha lodng bang MeOH va loc.
Cb6 dich loc va tinh ché bing phuong phap sic ky nhanh SiO; dé thu dugc hop chit AE-
L.

Bb sung Br: (658mg, 4,12mmol) vao dung dich chta hop chit AE-1 (660mg,
4,12mmol) trong EtOH (15mL) ¢ -10°C. Khudy hdn hop phan tmg & nhiét do moi
treong trong 3 gio. B6 sung NHj3 trong dung dich MeOH (2N, 1mL) vao d6 dé trung
hoa. C6 hdn hop phan tng va tinh ché bang phwong phap sic ky nhanh SiO, dé thu dugc
hop chit trung gian AE. MS (ES+): m/z 240,9 [M+H]".

Phuong phap 7:
Tbng hop hop chét trung gian AF
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Khuéy hdn hop chira hop chit AF-1 (100g, 561mmol), EtI (131g, 842mmol) va TBAB
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(18g, 56mmol) trong H>0 (200mL), axeton (150mL) va toluen (150mL) trong binh kin
& 80°C trong 18 gid. Hon hop phan ting dugc phan doan gitta H2O va EtOAc. Lam kho
16p hitu co va ¢d. Tinh ché phan cin thu dugc bing phuong phép séc ky nhanh SiO, dé
thu duogc hop chit AF-2.

Hdi luu hdn hop chira hop chit AF-2 (200g, 1,09mol), NBS (425,02¢g, 2,39mol) va
AIBN (17,82g, 108,54mmol) trong CCls (1,40 L) trong 18 gio. Hn hop phéan tmg dugce
phén doan gitta H>O va DCM. Lép hitu co dugce lam kho (dung Na2SOs), gan va ¢6 dé
thu dugc hop chit AF-3.

B4 sung timg giot hop chit AF-4 (138g, 1mol) trong ACN (150mL) vao dung dich chira
hop chit AF-3 (333g, 974mmol) va DIEA (129g, 1mol) trong ACN (500mL) & 0°C.
Khudy hdn hop nay trong 5 gio sau d6 cd. Két tinh cin thu duoc ra khoi MeOH dé tao
ra hop chit AF-5.

Bé sung dung dich chira hop chit AF-5 (50g, 190mmol) trong MeOH (200mL) vao
dung dich chra NH; trong MeOH (2N, 800mL) & -78°C. Khudy hdn hop phan tng &
nhiét 46 mai truong trong 18 git sau d6 ¢d hdn hop ndy. Két tinh cn thu dugc ra kheéi

EtOAc dé tao ra hop chit AF-6.
Khudy dung dich hop chit AF-6 (50g, 250mmol) trong HCI trong MeOH (1N, 250mL)

& nhiét d0 moi treong trong 12 gid sau do ¢d dé thu dugc hop chit trung gian AF dudi

dang mubdi véi HCL. MS (ES+): m/z 200,4 [M+H]*.

Phuong phép 8: _
Téng hop hop chét trung gian AG
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Khudy hén hop chira hop chit AG-1 (8,0g, 43,96mmol), KoCOs (7,88g, 57,1mmol) va
natri etanthiolat (4,06g, 48,3mmol) trong NMP (60,0mL) trong khi quyén N, & nhiét do
moi trudng trong 18 gid. R6t hdn hgp phan tmg vao H>O va loc. Rira cac chét rin bang

H>0 va lam khd trong chin khong dé thu dwoc hop chit AG-2.

B sung timg giot dung dich chira KMnOy4 (5,78 g, 36,6mmol) trong H,O (20,0mL) vao
huyén phu chira hop chit AG-2 (6,0g, 36,6mmol) trong AcOH (2,63g, 43,8mmol).
Khuéy hén hop phan tng & nhiét 46 moi truong trong 15 gio. Pha lodng hon hop nay
bang nude va chiét bang EtOAc. L6p hitu co duge lam kho (Na2S04), gan va cd. Tinh
ché phan cin thu duoc bing phuong phép sic ky nhanh SiO, @& thu duoc hop chit AG-
3.

Khudy dung dich chira hgp chit AG-3 (3,3g, 16,8mmol) va Pd/C (500mg, chét xtc tac
10% trén cacbon) trong MeOH (30mL) & nhi¢t d0 mdi truong trong Hx (50psi)
(344,74kPa) trong 8 gid. Lam sach binh phan ting bang Na, loc hdn hop phéan tmg va cb
dich loc dé thu duoc hop chit AG-4.

B sung HCI trong EtOAc (2N, 20,0mL) vao dung dich duoc khudy chira hop chit AG-
4 (2,5g, 12,5mmol) trong EtOAc (30mL). Khudy dung dich phan tng & nhiét d6 méi
truong trong 5 gior va sau d6 loc dé thu dugc hop chit trung gian AG. MS (ES+): m/z
201,2 [M+H]".
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Phuong phéap 9:
Téng hop hop chét trung gian AH
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Khuéy hdn hop chira hop chat AH-1 (113g, 0,62mol), K»COs (171g, 1,24mol) va natri
etanthiolat (67g, 0,80mol) trong DMF (2 L) & nhiét d6 mdi truong trong N2 trong18 gid.
Pha lodng hon hop phén tng bang H,O va chiét bang EtOAc. L6p hitu co duge 1am kho
(dung Na2S0Os), gan va c6. Tinh ché phén can thu dugc bang phuong phép sdc ky nhanh
Si0; dé thu dugc hop chat AH-2.

Khudy dung dich chita hop chit AH-2 (20,0g, 0,12mol), RaNi (40 g), Boc2O (31,7¢,
0,14mol) va TEA (24,5g, 0,24mol) trong THF (600mL) ¢ nhiét 46 mdi trudng trong Ha
(50psi) (344,74kPa) trong 12 gio. Loc hdn hop phan tng va cd dich loc trong diéu kién
ap suat giam. Tinh ché phan cin thu dugc bang phuong phap sdc ky nhanh SiO2 dé thu
dugc hop chit AH-3.

B4 sung timg giot dung dich chita KMnO4 (45,8g, 0,29mL) trong nude (500mL) vao
huyan phu chtra hop chit AH-3 (65g, 0,24mol) trong AcOH (200mL) & -10°C. Sau khi
hoan thanh viéc bd sung, khudy hdn hop phan tmg ¢ nhiét do mdi truong trong 30 phut.
Pha lodng hdn hop phan Gng bang H>O va kiém hoa béng cach bd sung nuéc Na;CO3
dén d6 pH khoang 8 va chiét bang EtOAc. Céc 16p hitu co gom lai dugc lam kho (ding
Na;SOs), gan va ¢d. Tinh ché phan cin thu dugc bang cach két tinh dé thu dugc hop
chat AH-4.
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B6 sung dung dich HC1 4M trong MeOH (300mL) vao dung dich dugc khudy chira hop
chit AH-4 (46,5g, 0,15mol) trong MeOH (300mL) & nhiét 40 mdi truong va khudy
trong 15 gi®. C6 hdn hop phan tng trong diéu kién 4p suét giam. Tinh ché phan cin thu
duoc bing cach két tinh dé thu duge hop chét trung gian AH. MS (ES+): m/z 202,1
[M+H]*.

Phuong phap 10:

Tbng hop hop chét trung gian Al

KhuAy huyén phi chira hop chit AC (2g, 9,4mmol), hop chat AI-1 (4,8g, 18,8mmol),
KOAc (2,8g, 28,2mmol), va Pd(dppf)Cl2 (1,15g, 0,15mmol) trong 1,4-dioxan (40mL)
& 100°C trong 18 gio. Sau khi 1am ngudi dén nhiét @6 mdi truong, pha loang hdn hop
phén Uing bang nuée (10mL) va chiét bing EtOAc (2x50mL). Pha hitu co gom lai dugc
lam kho (dung Na»SOs), gan va cd. Tinh ché phén can thu dugc bing phuong phap sic
ky nhanh SiO> dé thu dugc hop chat AL MS (ES+): m/z 262,2 [M+H]".

Phuong phap 11:

Téng hop hop chét trung gian AJ

AJ-1 CIH AJ
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B6 sung HCI trong dioxan (4N, 1,ImL, 4,4mmol) vao dung dich chira hop chit QQ
(509mg, 1,1mmol) trong MeOH (4mL). Khudy hdn hop phan tmg & nhiét 46 moi trudng
trong 18 gio. C6 hdn hop nay trong didu kién 4p suét giam. Nghién phan cin thu dugc

bang dietyl ete va loc dé thu duoc hop chét trung gian AJ-1.

B sung TEA (0,77mL, 5,51mmol), sau d6 1 hgp chat AJ-2 (175mg, 1,10mmol) vao
dung dich chira hop chét AJ-1 (200mg, 0,55mmol) trong DCM (3mL). Khudy hén hop
phéan tng & nhiét dd moi trudng trong 1 gid, sau d6 pha loang bang nuée (SmL) va chiét
bing EtOAc (20mL). L6p hitu co duge 1am khd (diing NaxSOs), gan va cd. Tinh ché
phin cin thu dugc bang phuong phap sic ky nhanh SiO, dé thu dwoc hop chét trung
gian AJ. MS (ES+): m/z 485,0 [M+H]".

Phuong phép 12:

Téng hop hop chét trung gian AK
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Bb sung Boc20 (3,45mL, 15,0mmol) va TEA (3,64mL, 26,1mmol) vao dung dich chira
hop chat AK-1 (2,00g, 13,1mmol) trong THF (25mL). Khudy hén hop phan (mg & nhiét
do moi treong trong 18 gid va sau d6 pha loang bing H,0 va chiét bang EtOAc. Céc
16p hitu co duge co dé thu dugc hop chat AK-2.

Bé sung tir tir H20; (1,37mL, 13,7mmol) vao dung dich chira hop chat AK-2 (3,3g,
13,1mmol) trong AcOH (10mL). Khu4y hdn hop phan ing & nhiét dd moi truong trong
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3 gidr va sau d6 chim dit phan Gng bang dung dich nuréc NazSO3 béo hoa va trung hoa
hdn hop phan tng bang dung dich nuéc NaOH IN. Chiét hdn hop phan g bing EtOAc
va ¢o dé thu duoc hop chat AK-3.

Bb sung (diaxetoxyiodo)benzen (1,79g, 5,6mmol) vao hdn hop chira hgp chit AK-3
(1,0g, 3,7mmol), MgO (600mg, 14,9mmol), trifloaxetamit (839mg, 7,4mmol), va dime
Rh(II) axetat (115mg, 0,26mmol) trong DCM (10mL). Khudy hdn hop phan ting & nhiét
d6 moi trudng trong 18 gid va sau d6 c6 hdn hop nay trong diéu kién 4p suit giam. Hoa
tan phan cin thu dugc trong MeOH, loc qua dém loc diatomit va bd sung K2CO0s (2,55¢,
18,6mmol) vao d6. Khudy hdn hop phan tng & nhiét 40 méi truong trong 18 git va co
hdn hop nay trong didu kién &p suét giam. Tinh ché phan cin thu dugc bang phuong
phép séc ky nhanh SiO> d& thu dugc hgp chét AK-4.

B6 sung HC trong dioxan (4N, 2mL) vao dung dich duoc khudy chira hop chit AK-4
(585mg, 2,1mmol) trong DCM (2mL). Khu4y hén hop phan ting & nhiét dd mdi trudng
trong 15 gid va sau do co trong diéu kién &p sudt giam dé thu dugc hop chét trung gian

AK. MS (ES+): m/z 185,0 [M+H]".

Phuong phép 13:

Tbng hop hop chét trung gian AL
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Bb sung DIEA (0,46mL, 2,61mmol), Boc2O (1,02g, 4,68mmol), sau d6 la DMAP
(13,3mg, 0,11mmol) vao dung dich chia hgp chit AL-1 (500mg, 2,18mmol) trong
ACN (12mL). Khudy hdn hgp phan Gmg & nhiét d6 méi truong trong 2,5 giv. Co hdn
hgp phan ung va pha loang phan cin thu dugc bang EtOAc va rira bang H,0 sau d6
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bang nudc muoi, lam kho trén NaxSOs4, loc va cd. Tinh ché phan can thu dugc bang

phuong phép sic ky nhanh SiO, @& thu dwgc hop chat AL-2.

Kht khi hdén hop chta hop chit AL-2 (250mg, 0,85mmol), Pdx(dba); (39mg,
0,043mmol) Xanphos (41mg, 0,071mmol), Josiphos (13mg, 0,024mmol) va TEA
(0,83mL, 0,97mmol) trong toluen (17mL) va gia nhiét hén hop nay dén 115°C trong 1
gio. Sau d6 hdn hop phan tmg dugc lam ngudi dén nhiét 46 moi truong va bd sung
etanthiol (0,076mL, 1,02mmol) vao d6. Gia nhiét hdn hgp phan ting nay dén 115°C
trong 3 gi®. C6 hdn hop phan tng va tinh ché phan cin thu dugc bing phuong phép sic
ky nhanh SiO, d& thu duoc hop chat AL-3.

B6 sung dung dich chira oxon (961mg, 1,56mmol) trong nuéc (7mL) vao dung dich
chtra hop chit AL-3 (200mg, 0,71mmol) trong axeton (14mL). Khudy hén hop phan
g & nhiét @6 moi trudng trong 18 gid. C6 hdn hgp nay, sau d6 pha loang bang H,0
va chiét hai 1an bang DCM. Céc chat hitu co dugc gom lai va ria bing nudc mudi, lam

kho trén NazSOq, loc va b dé thu duoc hop chit AL-4.

Bb sung HCI trong dioxan (4N, 1,68mL, 6,73mmol) vao dung dich chta hop chét AL-
4 (206mg, 0,67mmol) trong DCM (4mL). Khuiy hén hop phan tmg & nhiét d§ moi
trudong trong 2 gid. Co hdn hop phan ting dé thu dugc hop chit AL duéi dang mubi véi
HCI. MS (ES+): m/z 207,1 [M+H]".

Phuong phép 14:

Téng hop hop chit trung gian AM
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B sung DIEA (4,08mL, 23,40mmol) sau d6 bd sung timg giot benzylcloformat
(1,52mL, 10,14mmol) vao dung dich chtra hop chit AM-1 (1g, 7,80mmol) trong THF
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(40mL) & 0°C. Lam 4m hdn hop phéan Gng dén nhiét d6 moi trudng va khudy qua dém.
Sau d6 c6 hdn hop phan tmg, pha loing bang nuéc va sau d6 chiét bing EtOAc. Sau d6
rira 16p hitu co bang dung dich nuéc NaHCO; bdo hoa (2 1an), H,O (2 1an), va nudc
mudi, 1am kho bang MgSOs4, loc va ¢d. Tinh ché phan cin thu dugc bing phuong phap
sic ky nhanh SiO; dé thu dugc hop chit AM-2.

Bé sung ting giot Brz (0,30mL, 5,91mmol) vao dung dich chita hop chit AM-2 (1g,
3,81mmol) trong THF (20mL) & 0°C. Lam 4m hdn hop phan tmg dén nhiét o moi
truong va khudy qua dém. Pha lodng hdn hop phan tng bang nude sau d6 chiét bang
EtOAc. Sau d6 rira 16p hitu co bang dung dich nuéec NaHCOs béo hoa (2 14n), nuée (2
lén), va nude mudi, 1am khod béng MgSOs4, loc va co. Tinh ché phﬁn can thu duoc béng

phuong phap sic ky nhanh SiO, d& thu dugc hop chit AM-3.

Hop chit AM-4 duoc tdng hop theo cach twong ty nhu cdch tbng hop hop chét trung
gian AL-3.

Hop chit AM-5 dugc tong hop theo céch tuong ty nhu céch téng hop hop chét trung
gian AL-4.

Bé sung 10% Pd/C (150 mg) vao dung dich chira hop chit AM-5 (146mg, 0,41mmol)
trong EtOH (10mL) va khudy hdn hop nay & nhiét do moi truong trong khi quyén H,
trong 18 gid. Loc hdn hgp phan tng qua dém loc xelit va rira bang EtOAc. Cd dich loc
thu dugc, sau d6 bd sung HBr trong axit axetic (1,5mL, 33% trong luong) vao do. Khuiy
hén hop phén tng & nhiét 46 moi truong trong 2,5 gid sau d6 loc dé thu dugc hop chit
AM duéi dang mudi véi HCL. MS (ES+): m/z 221,1 [M+H]".

Phuong phép 15:
Tbng hop hop chét trung gian AN
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B& sung NoHg hydrat (31,1mL) vao dung dich chira hop chit AN-1 (6g, 3,99mmol)
trong EtOH (60mL). Gia nhiét hdn hop phan Gmg dé hdi luu trong 45 phut. Lam ngudi
hén hop phan tng dén nhiét d mdi tredng va sau d6 c¢6 hdn hop nay. Hoa tan phin cin
thu duoc trong dietylen glycol (20mL) va bd sung KOH (6,72g, 120mmol) vao dé.
Khu4y hén hop phan tng & 120°C trong 18 gid. Lam ngudi hdn hgp phan ting dén nhiét
d6 moi trudng, pha lodng bing EtOAc va diéu chinh d pH bang dung dich HCI IN dén
d6 pH < 4. Céc 16p hitu co duge rira bang nude mudi, 1am kho bang Na;SO4 va co. Tinh
ché phan can thu dugc bang phuwong phép sic ky nhanh SiO» dé thu dugc hop chit AN-
2.

B6 sung tirng giot Br (1,53g, 9,57mmol) vao dung dich chira hop chit AN-2 (1,3g,
9,54mmol) trong DCM (20mL) & 0°C. Khu4y hdn hop phan ting & nhiét dd moi truong
trong 12 gid. Chdm dut phan ng bing dung dich nudc NaHSOs va chiét hai 14n bang
DCM. Céc 16p hitu co duoc gom lai va rira bang nuée mudi, 1am kho trén Na;SO4 va
¢d. Tinh ché phan cin thu dugc bang phuong phap sic ky nhanh SiO> dé thu dugc hop
chat AN-3.

Hop chit AN-4 duoc téng hop theo cach tuong tw nhu cach tdng hop hop chét trung
gian AH-4.

B6 sung Cul (920mg, 4,83mmol) va CuCN (397mg, 4,43mmol) vao dung dich chira
hop chit AN-4 (800mg, 3,24mmol) trong NMP (10mL). Gia nhiét phan ng vi séng &
200°C trong 3 gid. R6t hdn hop vao H20, chiét bing EtOAc. L6p hitu co dugc rira bang
nuée mudi, 1am kho trén NaxSOq va ¢d. Tinh ché phin cin thu duoc bing cach tai két

tinh dé thu dugc hop chit AN-5.
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Hop chit AN-6 dugc tdng hop theo cach twong tw nhu cach téng hop hop chat trung
gian AH-3. ‘
Hop chéat AN dugc tbng hop theo cach twong tu nhu cach tdng hop hop chat trung gian

AH. MS (ES+): m/z 198,0 [M+H]".

Phuong phép 16:

Téng hop hop chat trung gian AO

Qo
s “
/O/Br /(j/ NN | SN
~
7 _  _ N —_— 7
7 7 '
AG-1 AO-1 AO-2
0
2.0 1.0
NN OH RN
—
: H,N l N/ H,N =
AO-3 AO

B6 sung timg phan hop chit AG-1 (19,8g, 108mmol) vao dung dich chira natri 1-
propanthiolat (12,8g, 130mmol) trong ACN (150mL) dugc gitt dudi 20°C. Sau do
khudy hdn hop phan tng & nhiét d0 moi trudng trong 16 gio, rét vao nude (300mL) va
chiét bang FtOAc (300mL). Pha hitu co gom lai dugc lam khd (ding Na>SO4), loc va
¢o. Tinh ché phén cin thu duoc bang phwong phap sic ky nhanh SiO> dé thu duoc hop
chat AO-1.

B& sung ting giot dung dich chira KMnOy4 (14,5g, 92,0mmol) trong H20 (150mL) vao
dung dich duoc khudy chtra hop chit AO-1 (16,5g, 83,0mmol) trong AcOH (150mL)
duogc gitt dudi 10°C . Khu4y hdn hop phan ting trong 30 phit. Pha loang hdn hop phan
g bang nuéc, kiém hoéa bing cach bd sung dung dich nuéc NaCOs bdo hoa va chiét
bing EtOAc. C6 dung dich thu dugc va tinh ché phin can thu duge bang SFC dé thu
duge hop chit AO-2.

Khuéy hdn hop chira hop chit AO-2 (7,80g, 37,0mmol) va Ra Ni (8,00 g) trong MeOH
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(100mL) & nhiét dd méi trudng trong Ha trong 18 gid. Sau khi loc va ¢d, tinh ché phan
can thu duoc bang MPLC dé thu dwoc hop chit AO-3.

B6 sung este etyl axetat (2mL) va HCI trong EtOAc (100mL) vao hop chit AO-3 rin
(7,40g, 35,0mmol). Khudy dung dich phan tmg & nhiét d6 mdi truong trong 5 gio va loc
cac chét rin dé thu duogc hop chét trung gian AO.

Phuong phép 17:

Téng hop hop chit trung gian AP
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Khudy hdn hop chtra hop chit AP-1 (12,8g, 130mmol), natri xyclopropansulfonat
(53,1g, 369mmol) va Cul (23,3g, 123mmol) trong DMSO (150mL) & 110°C trong 2
gidr. Sau khi 1am ngudi dén nhiét @ moi trudng, rét dung dich phan Gng vao nudc va
chiét bing EtOAc. Pha hitu co gom lai dugc 1am khd trén NaxSOu, loc va cd. Tinh ché

phén can thu duoc béng MPLC dé thu dugc hop chit AP-2.

Khudy hdn hop chira hop chit AP-2 (10,3g, 499mmol), Ra Ni (25,0 g), Boc20 (16,2g,
74mmol) va TEA (10,0g, 99mmol) trong MeOH (250mL) trong khi quyén H, & nhiét
do moi truong trong 18 gio. Sau khi loc va co, tinh ché phan cin thu dugc biang MPLC

dé thu duoc hop chat AP-3.
Bb sung HCI trong EtOH (60mL) vao dung dich chira hop chat AP-3 (6,90g, 22mmol)

trong MeOH (60mL). Khudy dung dich phan tng & nhiét d0 moi trudng trong 3 gio va
b va tai két tinh dé thu dwgc hop chét trung gian AP,
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Phuong phéap 18:

Téng hop hop chit trung gian AQ
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B sung natri t-butoxit (64,5 g) vao dung dich chira hop chit AG-1 (82,0g, 448mmol)
trong ACN (1,0 L). Lam lanh hén hgp phén tmg dén 0°C va bd sung ting giot natri
metanthiolat (172,5g, 20% trong H>0) vao d6. Sau d6 khudy hdn hop phéan tmg & nhiét
d6 moi truong trong 16 gid. B sung nude (800mL) vao d6 va chiét hdn hop nay bing
DCM. Céc pha hitu co gom lai dugc rira bang nudc mudi, lam kho (ding NaxSO4) va
cd. Tinh ché phan cin thu dugc bing phwong phép sic ky nhanh SiO, dé thu duoc hop
chit AQ-1.

B6 sung timg giotdung dich chita KMnOj4 (59,7g, 36,6mmol) trong H20 (500,0mL) vao
huyén phui chira hop chit AQ-1 (51,5g, 343mmol) trong AcOH (500mL) & 5°C. Sau d6
khudy hén hop phan tmg & nhiét do moi trudong trong 1 gio. Chiét hdn hop nay bing
EtOAc, rira bang dung dich nuéc NaHCOs, 1am khd (dung NaxSO4) va ¢d. Tinh ché
phén cin thu duge bing cach tai két tinh d& thu dugc hop chat AQ-2.

B sung Ra Ni (10,0 g), TEA (34,4mL) va Boc2O (17,8 g) vao dung dich chira hop chét
AQ-2 (15,0g, 82mmol) trong MeOH (200mL). Khuiy hdn hop phan tmg & nhiét do moi
truong trong Ha (50psi) (344,74kPa) trong 12 gid. Lam sach binh phan (ng bang N,
loc va ¢b dich loc thu dugc. Tinh ché phin cin thu dugc bing phuong phép sic ky
nhanh SiO; dé thu dugc hop chit AQ-3.
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Khudy dung dich chira hgp chit AQ-3 (30,0g, 105mmol) trong HCI trong MeOH
(500mL) & nhiét d6 moi truong trong 12 gid. C6 hon hop phén ng va tai két tinh dé
thu dugc hop chét trung gian AQ. MS (ES+): m/z 187 [M+H]"

Hop chét trung gian AR va hop chét trung gian AS (duéi dang mubi véi HCL. MS
(ES+): m/z 202,1 [M+H]") dugc tdng hop theo cach twong tu nhu cach tbng hop hop

chét trung gian AQ.
Q 0
o, ,0 CIH 7
NS S
NS o NW N
CIH  H,N | _N 2 \/K/N
AR AS

Phuong phéap 19:

Téng hop hop chit trung gian AT

Br O\\ I,O
X l\ N
| N + 20 |
_ = SI _— _N
N7 O. N
Na
AT-1 AT-2 AT-3
o_,0 0..0
AN | N SN
HLN | _N — CH H,N N
—_— 2
AT-4 AT

B& sung hop chit AT-2 (8,27g, 98mmol) vao hdn hop chita hop chat AT-1 (10,0g,
55mmol),  N,N-dimetyl-etan-1,2-diamin ~ (0,96g, = 1lmmol) va dong(IN)
triflometansulfonat (1,98, Smmol) trong DMSO (100mL) & nhiét d0 moi truong. Sau
d6 gia nhiét hdn hop phan ung dén 120°C trong 30 phut, chidm dat phan tmg bang H,O
va chiét bang EtOAc. Lép hitu co duge 1am khd, ¢d va tinh ché bang phuong phap sdc
ky nhanh SiO; dé thu dugc hop chat AT-3.

Khuéy hén hop chira hop chat AT-3 (32,3g, 165mmol) va Pd (3,50g, 33mmol) trong
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NH4OH (30mL)/EtOH (200mL) & nhiét 40 moi trudong trong Ha (15psi) (103,42kPa)
trong 15 gid. Loc, ¢ va tinh ché hdn hop phan g bang phwong phép sic ky nhanh
Si0; dé thu dugc hop chit AT-4.

Bé sung HCI trong EtOH (100mL) vao dung dich dugc khudy chira hop chit AT-4
(17,5g, 87mmol) trong EtOH (100mL). Khudy dung dich phan tng & nhiét d0 moi
truong trong 3 gid va sau do co va téi két tinh d& thu dwoc hop chat trung gian AT. MS
(ES+): m/z 201 [M+H]".

Phuong phéap 20:

Téng hop hop chét trung gian AU

S S

o J P
o oL t%:x

>_

AU-1 AU-2 AU-3
>(O ]
o% Oé[\ CH

NH NH NH,

,S 77\ NN
S/\\\ O/\é)/\\\N o0
N
AU-4
AU-5 AU

B sung Boc,0 (6,70mL, 29,2mmol) va TEA (7,40mL, 53, Immol) vao dung dich chira
hop chit AU-1 (7,15 g, 26,5mmol) trong THF (50mL). Khudy hdn hop phan ting ¢ nhiét
d6 moi trudng trong 72 giv. C6 dung dich phan Gng dé thu dugc hop chat AU-2.

B sung hdn hop chira hop chit AU-2 (5,25g, 15,8mmol), natri t-butoxit (1,82g,
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18,9mmol), Pd(OAc), (177mg, 0,79mmol), va 1,1’-Bis(diisopropylphosphino)feroxen
(396mg, 0,95mmol) vao binh kin da dugc lam sach bing argon. B sung dioxan (35mL)
vao d6 va khudy hén hop phan ung & nhiét d6 mdi trudng trong 1 gio. B sung
triisopropylsilanthiol (3,72mL, 17,3mmol) vao va gia nhiét dung dich phan {ng dén
100°C trong 1 gid. Sau d6 rét hdn hgp phan tmg vao EtOAc va nude. CO 16p hitu co va
tinh ché phan can thu dugc bang phuong phap sic ky nhanh SiO; dé thu dugc hop chét
AU-3.

Lam lanh dung dich chira hop chit AU-3 (2,50g, 6,32mmol) trong THF (25mL) dén
0°C va khir khi dung dich nay bing argon. Sau d6 bd sung terabutylamonibromua
(2,12g, 7,58mmol) vao va khudy dung dich nay & 0°C trong 1 gio. Sau do6 bb sung
bromoaxetonitril (660uL, 9,48mmol) vao va khudy dung dich phan tmg & 0°C trong 5
phut. Dung dich phan tng dugc c6 va phan doan giita dietyl ete va nude. Co 16p hiru
co dé thu duge hop chit AU-4, hop chét nay dugc str dung cho buéce tiép theo ma khong

can xu ly thém.

B sung natri periodat (4,18g, 19,5mmol), sau d6 1a ruteni(Ill) clorua (7,87mg,
0,038mmol) vao dung dich chira hop chit AU-4 (1,80g, 6,47mmol) trong ACN/H20
(10mL). Khudy hdn hgp phan tmg & nhiét do mdi truong trong 30 phut va sau dé cd
hdn hop nay. Tinh ché phin cn thu dugc bing phuong phép sic ky nhanh SiO; dé thu
duge hop chat AU-5.

Bé sung HCI trong dioxan (2,00mL, 8,00mmol) vao dung dich dugc khudy chira hop
chit AU-5 (470mg, 1,51mmol) trong DCM (3mL). Khudy dung dich phan tng & nhiét
d6 mdi truong trong 1 gidr va ¢d dé thu dugc hop chét trung gian AU. MS (ES+): m/z
211,1 [M+H]".

Phuong phép 21:

Tbng hop hop chét trung gian AV
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B sung hop chit AV-1 (20,0g, 168mmol) vao dung dich HCI dic (200mL) & 0°C sau
d6 bd sung ting giot dung dich nuéc NaNO; (25,5 g trong 25 mL H,O) trong khi gitt
nhiét d6 bén trong phan ing < 5°C. Khudy dung dich phan tng & 0°C trong 15 phut va
sau d6 bd sung tir tir dung dich nay vao hén hgp chira SO, (108 g) va CuCl (84 mg)
trong AcOH (200mL, > 5 duong lugng) & 5°C. Khudy dung dich ndy trong 90 phut &
5°C. Chiét hdn hop phan tng bang DCM (2 x 500mL), 1am khd hén hgp nay (Na2SOa),

va dung dich hitu co chira hop chét AV-2 dugc stt dung truc tiép trong budc tiép theo.

B6 sung dung dich chira amoniac trong MeOH (100mL) vao dung dich chira hop chét
AV-2 (20,0g, 99mmol) trong DCM (200mL) & 0°C va khudy ¢ nhiét dd moi trudng
trong 30 phut. Cd hdn hop phan g dén kho va tinh ché phan cin thu dugc bing phuong
phép sic ky nhanh SiO, dé thu dwoc hop chit AV-3.

B6 sung Ra Ni (10,0 g), TEA (34,4mL) va Boc,O (17,8 g) vao dung dich chira hop chét
AV-3 (15,0g, 82mmol) trong MeOH (200mL). Khudy hdn hop phan ng & nhiét do moi
truong trong Ha (50psi) (344,74kPa) trong 12 gid. Lam sach binh phan tng bang No,
loc va cb dich loc thu duge. Tinh ché phan cin thu duoc bing phuong phap sic ky

nhanh SiO; @8 thu dugc hop chit AV-4.
Khudy dung dich chira hop chit AV-4 (30,0g, 105mmol) trong HCI trong MeOH

(500mL) & nhi¢t d mdi trudong trong 12 gior. Co hdn hop phan tmg va tai két tinh dé
thu duoc hop chit trung gian AV. MS (ES+): m/z 188,1 [M+H]".
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Hop chit trung gian AW dugc tbng hop theo cach tuong tu nhu cach téng hop hop chét
trung gian AV.

0. .0
HCI xS
an. A H
2 N

AW
Phuong phéap 22:

Téng hop cac hop chit trung gian (S)- AX va (R)-AX
0

|C|> I ﬁ
S ~
S
| — > ° N/ - H2N N/
N// N
AG-3 AX-1 AX-2
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HCI s
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Bé sung timg giot MeMgBr (30mL) vao dung dich chira hop chat AG-3 (2,40g,
12mmol) trong THF (30mL) & -30°C. Sau khi bd sung, khudy hdn hgp phéan tng & nhiét
do moi truong trong 4 gio. Ch4m dut phan tng bang cach bd sung dung dich nuée
NH4CI (100mL) va chiét hdn hop phan ing bang EtOAc (3 x 100mL). Pha hitu co duge
rra bang nudc mudi, 1am khd trén NaaSO4 va ¢d trong didu kién 4p suét giam. Tinh ché

phén cin thu duge bang phuong phép sdc ky nhanh SiO d8 thu dwoc hop chit AX-1.

B sung NHsOAc (723 mg) va NaBH;CN (41 mg) vao dung dich chira hop chét AX-1
(200mg, 1,0mmol) trong MeOH (2mL) & 0°C. Khu4y hdn hgp phan tng & nhiét d6 moi
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treong trong 16 gid. Loai bd dung moi trong didu kién ap sudt giam, bd sung nuéc
(50mL) vao va diéu chinh d6 pH ctia hdn hop dén pH > 12 va sau d6 chiét hdn hgp phan
ttng béng DCM (50mL). Pha hitu co dugc 1am khé trén NaSO4 va c6. Tinh ché phan
can thu dugc bang prep-TLC (séc ky 16p méng diéu ché) dé thu dugc hop chit AX-2.

Tach hop chit AX-2 bang SFC dé thu dugc (S)-AX (67,9%ee) va (R)-AX (95,5%ee).

Phuong phép 23:

Téng hop hop chét trung gian AY

cl l ~N cl —_ /OWO\
NN NN
AY-1 AY

Bb sung NaOMe (2,37g, 43,89mmol) vao dung dich chira hop chit AY-1 (1,25¢,
5,49mmol) trong MeOH khan (15mL). Khudy hén hop & nhiét 6 méi trudng trong 1
gi0. Loc va cd dung dich nay. Tinh ché phan cin thu dugc bang phuong phap sic ky
nhanh SiO; dé thu dugc hop chét trung gian AY. MS (ES+): m/z 218,9 [M+H]",

Phuong phap 24:

Téng hop hop chét trung gian AZ

B6 sung isopropanol khan (360uL, 4,7 1mmol) vao dung dich chtra natri hydrua (342mg,
(60%), 8,57mmol) trong DMF (10mL). Khu4y hdn hop phan ting & nhiét do mdi trudng
trong 1 gid. Sau do bd sung hop chit AB-1 (1,00g, 4,28mmol) vao va khudy hén hop
trong 1 gid nita truée khi rét hdn hop nay 1én da. Sau d6 chiét hdn hop phan ting bing
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EtOAc va cd. Tinh ché phin cin thu dugc bang phwong phap sic ky nhanh SiO» dé thu
dugc hop chét trung gian AZ. MS (ES+): m/z 258,8 [M+H]".

Phuong phép 25:

Tbng hop hop chat trung gian BA

Br
| —_— | —_— | X
N N N N
\% &~ N\fN

BA-1 BA-2 BA
Lam lanh dung dich chira hop chit BA-1 (1,00g, 7,78mmol), va Ni(dppe)CL, (82mg,
0,16mmol) trong Et,0 khan (SmL) dén -10°C. Sau d6, bd sung timg giot n-propyl magie
bromua vao va khudy hén hop nay trong 2 gitr & -10°C. Ché&m dut phan tng bang dung
dich NH4Cl bdo hoa, chiét hdn hop phan tmg bang DCM va c¢d. San pham thd chira hop

chit BA-2 duoc sir dung trong bude tiép theo ma khong can xir Iy thém.

Bb sung Brz (379uL, 7,34mmol) vao dung dich chtra hgp chit BA-2 (1,0g, 7,34mmol)
trong EtOH (10mL) & 0°C. Khu4y hdn hop phan tmg & nhiét d6 moi truong trong 2 gio.
C6 dung dich thu dugc va tinh ché cin bang phuong phép sdc ky nhanh SiO, dé tao ra
hop chét trung gian BA. MS (ES+): m/z 217,4 [M+H]".

Phuong phép 26:

Téng hop hop chat trung gian BC

Br
Cl
N Y\/k — Y\*
A N N NN

BA-1 BC-1 BC

N N

Lam lanh dung dich chtra hop chat BA-1 (1,00g, 7,78mmol), va Ni(dppe)Cl, (82mg,
0,16mmol) trong Et;O khan (SmL) dén -10°C. B sung timg giot dung dich chira
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isopropyl magie bromua (3,22mL, 9,33mmol) vao va khudy hén hop phén g trong 1
gidy & -10°C. Chim dirt phan tng bang dung dich NH4Cl béo hoa, chiét hdn hop phan
g bang DCM va cd. San phém thd chra hop chit BC-1 dugec str dung trong bude tiép

theo ma khéng can xir Iy thém.

Bb sung Br, (378uL, 7,34mmol) vio dung dich chtta hgp chat BC-1 (1,0g, 7,34mmol)
trong EtOH (10mL) & 0°C. Khudy hén hop phan tng & nhiét dd moi trudong trong 2 gio.
Co6 dung dich thu dugc va tinh ché cin bing phuong phap sic ky nhanh SiO2 dé tao ra
hop cht trung gian BC. MS (ES+): m/z 216,4 [M+H]".

Phuong phép 27:

Tbng hop hop chét trung gian BD

Br
Y- YT — O
N\%N NN NN

BA-1 BD-1 BD
Lam lanh dung dich chira hop chit BA-1 (1,00g, 7,78mmol), va Ni(dppe)Cl (82mg,
0,16mmol) trong Et;O khan (SmL) dén -10°C. B sung timg giot dung dich chira
xyclopropyl magie bromua (1,36g, 8,56mmol) vao va khudy hén hop phéan ng trong 2
gidr & -10°C. Chém ditt phan (g bing dung dich NH4Cl bdo hoa, chiét hdn hop phan
mg bang DCM va cd. San pham thé chita hop chit BD-1 dugc st dung trong budc tiép

theo ma khong can xir 1y thém.

B sung Br; (347uL, 6,74mmol) vao dung dich chtra hgp chat BD-1 (1,0g, 6,74mmol)
trong EtOH (10mL) ¢ 0°C. Khuiy hdn hop phan tmg & nhiét do mdi truong trong 18
gio. Co dung dich thu dugc va tinh ché can bang phuong phap sdc ky nhanh SiO» dé
tao ra hop chét trung gian BD. MS (ES+): m/z 229,2 [M+H]".

Phuong phép 28:

Téng hop hop chat trung gian BE
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B sung PPhs (98,0 g) va NCS (160,0 g) vao dung dich chtta hop chit BE-1 (40,0g,
244mmol) trong THF (800mL). Khudy hén hgp phan tmg & 80°C trong 10 gid. Sau d6
chim dut phan tmg bing nude va chiét hdn hop phan tng bang EtOAc. C6 dung dich
phan tng va tinh ché phin cin thu duoc bang phwong phép sic ky nhanh SiO, dé thu
duoc hop chit BE-2.

B6 sung Pd(PPhs)s (600 mg), Pd(dppf)Clz (600 mg) va NaxCOs (6,27g, 59,17mmol)
vao dung dich dugc khudy chira hop chat BE-2 (3,00g, 14,79mmol) trong toluen va
DMF. Khudy hdn hop phan tng & 90°C trong 5 gio. Ch4m dirt phan umg bang nudc,
chiét hdn hop phan tng bing EtOAc. C6 dung dich phan tng va tinh ché phan cin thu
duoc bang phuong phép sic ky nhanh SiO; dé thu duoc hop chit BE-3.

B6 sung Br, (347uL, 6,74mmol) vao dung dich chira hgp chét BE-3 (860mg, 5,0mmol)
trong EtOH (5mL) ¢ -10°C. Khudy hdn hop phan tmg & nhiét d6 mdi truong trong 18
gio. Co dung dich thu dugc va tinh ché can bing phwong phép sic ky nhanh SiO» aé
tao ra hop chit trung gian BE. MS (ES+): m/z 267 [M+H]".

Phuong phap 29:

Téng hop hop chét trung gian BF

. B
N AN Br BF-1 N| AN \OH
L §
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AB BF

B6 sung timg giot n-butyl lithi (12,6mL, 31,4mmol) vao dung dich chira hop chit AB
(6,00g, 26,2mmol) va hop chat BF-1 (7,86mL, 34,1mmol) trong toluen (60mL) va THF
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(18mL) & -78°C trong 30 phut. Khudy dung dich phan ting & -78°C trong 30 phut va sau
d6 dé Am tir tir 1én -20°C. Cham dirt phan tmg bang dung dich HCI IN (40mL). Sau d6
tach cac 16p va didu chinh d6 pH cia 16p nude dén khoang bang 8 bang dung dich
NaOH 2M. Chét rin mau tring bit dau két tia va lam lanh hdn hop phan ting trong ti
lanh trong 1 gid. Loc cac chét ran dé thu duoc hop chét trung gian BF. Chiét 16p nuéc
bang MeTHF va co d8 thu dwoc hop chét trung gian BF bd sung. MS (ES+): m/z 195,1
[M+H]".

Hop chét trung gian BG dugc tbng hop theo cach twong tw nhu cach tbng hop hop
chét trung gian BF.

Phuong phéap 30:
Téng hop hop chét trung gian BH

) VN

W/\'LH NH2
BH

B4 sung NaCN (4,08g, 83,2mmol) vao hdn hgp chira 2-metyl-propionaldehyt (Sg,
69,34mmol) va NH4Cl (7,42¢g, 138,69mmol) trong nude (50mL). Khudy hdn hop phan
{mg & nhiét 6 modi truong trong 18 giv. Chiét hdn hop nay bang EtOAc (3 lan). Cac
chét hitu co duoc gom lai, 1am kho trén NaySOs, co dé thu dugc hop chét trung gian BH

tho, chit nay duoc sir dung trong budc tiép theo ma khong can xir Iy thém.

Phuong phép 31:

Tbng hop hop chét trung gian BI
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Bb sung duéi dang mot 1in LiBr (1,86g, 21,4mmol) vao hdn hgp chira hop chét BI-1
(20mL, 104mmol) va 2,2-dimetyl oxiran (15mL, 17mmol). Khudy hdn hop phan ting &
nhiét do méi trudng trong 16 gid. BS sung thém 2,2-dimetyl oxiran (2,0mL, 23mmol)
vao va gia nhiét hdn hgp phéan tmg & 60°C trong 2 gio. Chém dat phan tng bang nudce
sau d6 chiét hdn hop phan tng hai lan bing EtOAc. Cac cht hitu co dugc gom lai va

rira béng nude mudi, lam kho trén NaxSOs, loc va ¢d dé thu dugc hop chét BI-2.

B6 sung Deoxo-Fluor (1,51mL, 8,17mmol) vao dung dich chira hop chét BI-2 (2,0g,
7,4mmol) trong DCM (20mL) & -21°C. Sau khi b6 sung, khudy hdn hop phan tng & -
21°C trong 5 phut sau do chim dat phan ing bang dung dich NaHCO3 bao hoa cho dén
khi @d pH khoang bang 8. Tach céc 16p va chiét 16p nude bang DCM. Cac chét hitu co
gom lai dugc rua bang dung dich nuéc NaHCO3 bdo hoa, 1am kho trén NaxSOs, loc va

cd dé thu duoc hop chat BI-3.

Bé sung ting giot HCI trong dioxan (4N, 1,45mL, 5,80mmol) vao dung dich chira hgp
chét BI-3 (1,5g, 5,5mmol) trong toluen (30mL). Khudy hdn hop phan tmg & nhiét do
moi trudong trong 2 gid sau do loc dé thu duoc hop chét BI-4,

Hydro héa hdn hgp chira hop chit BI-4 (500mg, 1,62mmol), 5% Pd/C (103 mg) va
MeOH (3mL) trén thiét bi Endeavor (60°C, 400psi (2757,9kPa)) trong 5 gid. Loc hdn
hop phan Gng qua xelit va doi rira bing MeOH. C6 dich loc dé thu dugc hop chit trung
gian BI duéi dang mubi v6i HCL. MS (ES+): m/z 92,3 [M+H]".

Phuong phép 32:

Tong hop hop chét trung gian BJ
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B6 sung (R)-2-metyl-2-propansulfinamit (10,0g, 82,5mmol), MgSO4 (49,66,
412mmol) va pyridini p-toluensulfonat (1,04g, 4,13mmol) vao dung dich chira hop chét
BJ-1 (7,40mL, 99,0mmol) trong DCM (100mL). Khu4y hén hop phan ting & nhiét do
mdi trudng trong 72 gid. Sau d6 loc hdn hop phan tng va tinh ché phén cin thu duoc

bing phuong phép sic ky nhanh SiO» dé thu duoc hop chit BJ-2.

Bb sung tetrametylamoni florua (6,27g, 67,3mmol) vao dung dich chira hgp chit BJ-2
(9,72g, 56,1mmol) trong THF (200mL). Khtr khi dung dich phan g bang argon va
sau do lam lanh dung dich nay dén -55°C. Bb sung timg giot dung dich chia
triflometyltrimetylsilan (12,4mL, 84,1mmol) trong THF (250mL) vao bang phéu va
khudy phan tng & -55°C trong 2 gio. Sau d6 tir tir dé 4m hdn hop phan ung dén -10°C
va chdm dat phan tng bing dung dich NH4Cl bao hoa. Chiét 16p nude bang EtOAc va
¢d céc 16p hitu co gom lai dé thu duoc hop chét BJ-3, san pham nay dugc st dung trong

bude tiép theo ma khong can tinh ché thém.

B6 sung dung dich HCI 4M trong dioxan (18,5mL, 74,0mmol) vao dung dich chtra hop
chét BJ-3 (9,00g, 37,0mmol) trong MeOH (30mL). Khuiy dung dich phan tng & nhiét
d6 mdi trudong trong 1 gid. Sau d6 c6 hdn hgp phan tng dén con nira thé thich va pha
lodng hdn hop nay bing dietyl ete cho dén khi tao thanh két tia tring. Sau do loc chét
ran dé thu dugc hop chit trung gian BJ.

Phuong phap 33:

Téng hop hop chét trung gian BK
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BK-1 BK-2 BK-3 BK
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B4 sung (R)-2-metyl-2-propansulfinamit (10,5g, 86,6mmol), MgSO4 (52,1g, 433mmol)
va pyridini p-toluensulfonat (1,09g, 4,33mmol) vao dung dich chira hop chit BK-1
(9,47g, 113mmol) trong DCM (100mL). Khudy hén hop phan ung & nhiét d0 moi
trudng trong 18 gid. Sau do loc hdn hop phén tmg va tinh ché phan cin thu dugc bang

phuong phap sdc ky nhanh SiO» d8 thu duogc hop chit BK-2.

B& sung metylmagie bromua (36,0mL, 108mmol) vao dung dich chira hop chit BK-2
(8,60g, 45,9mmol) trong DCM (350mL) & -50°C. Khudy dung dich phéan tng & -50°C
trong 3 gio. Sau do6 dé 4m dung dich phan tng dén nhiét do moi truong va khudy trong
18 gid. Cham dirt phan (mg bang dung dich nuéc NH4Cl bdo hoa va chiét bang EtOAc
2 lé‘m). Co 16p hitu co dé thu duoc hop chit BK-3, hop chét nay dugc st dung cho bude

tiép theo ma khong can xt 1y thém.
Bb sung dung dich HC1 4M trong dioxan (12,3mL, 49,2mmol) vao dung dich chira hop
chit BK-3 (5,00g, 24,6mmol) trong MeOH (20mL). Khudy dung dich phan ¢ng & nhiét

do moi trudng trong 1 gid. Sau do ¢6 hdn hop phén tng va tinh ché phan cin thu dugc

bang phuong phép sdc ky nhanh SiO» d8 thu dugc hop chit trung gian BK.

Hop chit trung gian BL dugc tdng hop theo cach twong ty nhu cach tdng hop hop chét
trung gian BK

HzN/\Q
HCI
BL

Céc hop chit trung gian BM, BN, BO, BP, BQ, BR, bd sung dugc tong hop theo cach
twong ty nhu cach tong hop hop chét trung gian AJ
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Phuong phép 34:

Tbng hop hop chét trung gian BT

OH
Cl

CIYN
N~Z S\,

Cl__N. _NH
Q""OH .Y ji .
NS,

NH, HCI
BT-1

QQO Lso

Z "N

Cc_N_N_O O !
v ©
NN

N~ ~Ci HCl

(0]
Cl N._N._O
L —
N/N o
H

BT-3 BT-4 AG

-131-

@o

Q Cl\rN\ N._O
PP

N~ NZ N

NH, H

,,N
BO o;/é\\o
Cl. N ﬁ
X
ZSNT N
0
U
BR

iy

OH
Cl N._N._O
N
UI
N/N 0
H

BT-2

N
L
% ’/S\\/\
(o)Ne}
BT



25506

Bb sung (18,28)-2-amino-xyclopentanol hydroclorua (2,50g, 17,2mmol) va DIEA
(9,20mL, 51,8mmol) vao huyén phii dang dugc khudy chira 2,4-diclo-pyrimidin-5-
ylamin (3,03g, 18,1mmol) trong n-BuOH (40mL). Khudy hén hop phan tng & 130°C
trong 4 gid. Sau d6 ¢ hdn hop phén (g nay trong diu kién 4p suit giam va nghién

san phdm tho thanh chét ran trong EtOAc va heptan va loc dé thu dugc hop chit BT-1.

Bd sung K»COs (5,34¢, 38,6mmol) va este etyl clo-oxo-axetat (1,94mL, 17,0mmol) vao
dung dich dugc khudy chira hop chat BT-1 (3,61g, 15,5mol) trong axeton (200mL).
Khu4y hdn hop phan tmg & nhiét dd moi truong trong 1 gid. Loc hdn hop phan tng nay
va ¢6 dich loc trong diéu kién 4p sudt giam. Hoa tan ketoeste thd trong EtOH tuyét adi
(50mL), cho vao binh 4p luc, va bd sung TEA (5,43mL, 38,6mmol) vao d6. Gia nhi€t
hdn hop phan g nay dén 130°C trong 1 gid. CO hon hop phan ung trong diéu kién ap
suét giam va hoa tan trong EtOAc (100mL). Rira 16p hitu co bang nude (2 x 20mL) sau
d6 rira bang nuéc mubi (20mL) va 1am khé (dung Na2SOs), gan va cb. Nghién phan cin

thu duogc thanh chét rén trong EtOAc va heptan dé thu duoc hop chét BT-2.

Bé sung Dess-Martin periodinan (2,25g, 5,20mmol) vao hdn hop chtra hop chit BT-2
(500mg, 1,73mmol) trong DCM (100mL) va khudy hdn hop phan tmg & nhiét 4o moi
trudng trong 96 gid. Rira hdn hop nay bang dung dich NaHCO; bdo hoa (50mL) va
lam kho 16p hitu co (dung NazSO4) va ¢ trong didu kién 4p suét giam. Phan cin ran
duge tao huyén phu hai 14n trong DCM (50mL), nghién bang séng am, va loc. Chét ran
thu dugc dugc tai tao huyén phii trong EtOAc (20mL) va nghién bing séng 4m. Loc san

phdm rén dé thu dugc hop chat BT-3.

Bé sung oxalyl clorua (0,076mL, 0,88mmol) sau d6 bd sung ting giot DMF khan
(0,30mL, 3,9mmol) vao hdn hgp chita hop chit BT-3 (124mg, 0,442mmol) trong DCM
(6mL) & nhiét @ moi truedng cho dén khi hoa tan chat ran. Khudy hdn hop phan tng &
nhiét d0 mdi truong trong 30 phut, va LCMS chi ra rang nguyén liéu chua phéan ng.
B4 sung thém oxalyl clorua (0,048mL, 0,55mmol) vao hdn hop va khudy hdn hop thém
10 phut. C6 hdn hgp phan tng trong dong nito & 35°C trong 1 gio va phan cin thu duge
hop chit BT-4 duoc st dung mot cach truc tiép.

B sung TEA (0,311mL, 2,21mmol) vao dung dich dugc khudy chira hop chat BT-4
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(132mg, 0,442mmol) va AG (105mg, 0,442mmol) trong DMF (2mL) & nhiét d6 moi
truomg va khudy hdn hop phan tmg & nhiét dd mdi trudng trong 15 pht. B6 sung nudc
(50mL) vao hdn hop phan tng va chiét hdn hop nay bang EtOAc (3 x 50mL). Lép hiru
co dugc gom lai, lam kho (dung Na>SOs), gan va cd. Tinh ché phin can thu duoc bang
phuong phap sic ky nhanh SiO; dé thu dwoc hop chét trung gian BT. MS (ES+): m/z
463,1 [M+H]".

Phuong phép 35:

Téng hop hop chét theo vi du 9.

AO\S/\ \I f ns/\

o’ o

Ylf

Két hop hop chit trung gian AB (27mg, 0,12mmol), bis(pinacolato)dibo (30mg,
0,12mmol), kali axetat (35mg, 0,36mmol) va [1,1'-bisdiphenylphosphinoferoxen]-
paladi(I) diclorua (9mg, 0,011mmol) trong dung dich chira toluen/DME/etanol/nuée
da dugce khir khi (3:2:2:1, 3mL). Gia nhiét binh phén tng dén 90°C trong 20 phut trong
binh phan Ung vi séng. Trong binh khac, két hop hop chit trung gian A (50mg,
0,12mmol), bis(pinacolato)dibo (30mg, 0,12mmol), KOAc (35mg, 0,36mmol) va
bis(di-tert-butyl(4-dimetylaminophenyl)phosphin)diclopaladi(Il) (8mg, 0,011mmol)
trong 1,4 dioxan dugc khit khi (3mL). Gia nhiét phan (g dén 90°C trong 20 phit trong
binh phan Ung vi séng. Két hop céc thanh phén cta hai binh nay lai va bd sung dung
dich Na2C03 (2M, 1mL) vao d6. Gia nhiét phan Ung dén 120°C trong 30 phut trong
binh phan ng vi séng. Lam ngudi binh phan ing dén nhiét do méi trudng va loc va cd
céc thanh phéan trong binh nay. Tinh ché phan cin thu dugc bang phuong phap sic ky
nhanh SiO2 dé thu dugc hop chét theo vi du 9. MS (ES+): m/z 537,2 [M+H]".

Téng hop hop chét theo vi du 11.
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Két hop hop chét trung gian AC (252mg, 1,18mmol), bis(pinacolato)dibo (600mg,
2,36mmol), kali axetat (348mg, 2,36mmol) va [1,1"-bisdiphenylphosphinoferoxen]-
paladi(II) diclorua (95mg, 0,118mmol) trong dung dich chira toluen/DME/etanol/nude
da duoc khir khi (3:2:2:1, 3mL). Gia nhiét binh phan Ung dén 90°C trong 20 phut trong
binh phan Ung vi séng. Trong binh khac, két hop hop chét trung gian A (500mg,
1,18mmol), bis(pinacolato)dibo (600mg, 2,36mmol), kali axetat (348mg, 2,36mmol)
va bis(di-tert-butyl(4-dimetylaminophenyl)phosphin)diclopaladi(II) (84mg,
0,118mmol) trong 1,4 dioxan dugc khir khi (3mL). Gia nhi€t phan tmg dén 90°C trong
20 phut trong binh phan ng vi séng. Két hop céc thanh phan cta hai binh nay lai va bd
sung dung dich Na;COs (2M, 1mL) vao dé. Gia nhiét phan ung dén 120°C trong 30
phut trong binh phan tng vi séng. Lam ngudi binh phan tng dén nhiét d6 moi truong
va loc va ¢d céc thanh phan trong binh ndy. Tinh ché phan cin thu dugc bang phuong
phap séc ky nhanh SiO» dé thu dugc hop chét theo vi du 11. MS (ES+): m/z 521.4
[M+H]".

Téng hop hop chit theo vi du 15.

Ylfn .S

AE

Két hop hop chét trung gian AE (283mg, 1,18mmol), bis(pinacolato)dibo (600mg,
2,36mmol), kali axetat (348mg, 3,54mmol) va [1,1'-bisdiphenylphosphinoferoxen]-
paladi(Il) diclorua (95mg, 0,12mmol) trong dung dich chira toluen/DME/etanol/nude
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da duoc khir khi (3:2:2:1, 3mL). Gia nhiét binh phéan Urng dén 90°C trong 20 pht trong
binh phéan ung vi séng. Trong binh khac, két hop hop chit trung gian A (500mg,
1,18mmol), bis(pinacolato)dibo (600mg, 2,36mmol), kali axetat (348mg, 3,54mmol)
va bis(di-tert-butyl(4-dimetylaminophenyl)phosphin)diclopaladi(II) (84mg, 0,12mmol)
trong 1,4 dioxan dugc khtr khi (3mL). Gia nhiét phan Gng dén 90°C trong 20 phiit trong
binh phan ing vi séng. Két hop céc thanh phén ciia hai binh nay lai va bb sung dung
dich natri bicarbonat 2M (ImL) vao dé. Gia nhi€t phan tng dén 120°C trong 30 phut
trong binh phan g vi séng. Lam ngudi binh phan tung dén nhiét d6 moi trudng va loc
va ¢b céc thanh phan trong binh nay. Tinh ché phén cin thu duoc bang phuong phép
séc ky nhanh SiO; dé thu dugc hop chét theo vi du 15. MS (ES+): m/z 547,4 [M+H]".

Téng hop hop chét theo vi du 17.

¢ _N._ _N__0O (/N 0 (/l H
S | N N _N__O
NNZ pZ N + N - X \ji:/[
N N NS Br I
H N A
N
H

Két hop hop chit trung gian AB (52mg, 0,23mmol), bis(pinacolato)dibo (58mg,
0,23mmol), KOAc (67mg, 0,23mmol) va [1,1'-bisdiphenylphosphinoferoxen]-
paladi(Il) diclorua (18mg, 0,23mmol) trong dung dich chira toluen/DME/etanol/nuéc
da duoc khtr khi (3:2:2:1, 3mL). Gia nhiét binh phan ung dén 90°C trong 20 phut trong
binh phéan g vi séng. Trong binh khac, két hop hop chit trung gian G (100mg,
0,23mmol), bis(pinacolato)dibo (58mg, 0,23mmol), KOAc (67mg, 0,69mmol) va
bis(di-tert-butyl(4-dimetylaminophenyl)phosphin)diclopaladi(Il) (16mg, 0,023mmol)
trong 1,4 dioxan dugc khir khi (3mL). Gia nhiét phan ng dén 90°C trong 20 pht trong
binh phan tng vi séng. Két hop céc thanh phén cla hai binh nay lai va bd sung dung
dich Na;CO3 (2M, 1mL) vao d6. Gia nhi¢t phan ung dén 120°C trong 30 phut trong
binh phan Gng vi séng. Lam ngudi binh phén tng dén nhiét 30 moi trudng va loc va cd
c4c thanh phan trong binh nay. Tinh ché phén can thu duge bang phuong phép sdc ky
nhanh SiO; dé thu dugc hop chét theo vi du 17. MS (ES+): m/z 551,4 [M+H]".
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Tbng hop hop chét theo vi du 63.
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Két hop hop chit trung gian AB (105mg, 0,46mmol), bis(pinacolato)dibo (175mg,
0,69mmol), kali axetat (67mg, 0,69mmol) va [1,1-bisdiphenylphosphinoferoxen]-
paladi(II) diclorua (18mg, 0,045mmol) trong dung dich chira toluen/DME/etanol/nuéc
da duoc kht khi (3:2:2:1, 3mL). Gia nhi¢t binh phan ing dén 90°C trong 20 phut trong
binh phan Gng vi séng. Trong binh khac, két hop hop chét trung gian B (100mg,
0,23mmol), bis(pinacolato)dibo (175mg, 0,69mmol), KOAc (67mg, 0,69mmol) va
bis(di-tert-butyl(4-dimetylaminophenyl)phosphin)diclopaladi(Il) (16mg, 0,045mmol)
trong 1,4 dioxan dugc khir khi (3mL). Gia nhiét phan tmg dén 90°C trong 20 pht trong
binh phan Ung vi séng. Két hop céc thanh phin cia hai binh nay lai va bd sung dung
dich natri bicarbonat 2M (ImL) vao dé. Gia nhi€t phan Gng dén 120°C trong 30 phut
trong binh phan tng vi song. Lam ngudi binh phan tng dén nhiét dd mdi trudng va loc
va ¢6 cac thanh phan trong binh nay. Tinh ché phén can thu dugc bang phuong phap
séc ky nhanh SiO, dé thu dugc hop chit theo vi du 63. MS (ES+): m/z 548,0 [M+H]".

Téng hop hop chét theo vi du 65.

e . .
L KWJSA L lfwg

Két hop hop chét trung gian AC (174mg, 0,820mmol), bis(pinacolato)dibo (277mg,
1,093mmol), kali axetat (161mg, 1,64mmol) va [1,1'-bisdiphenylphosphinoferoxen]-
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paladi(IT) diclorua (43mg, 0,055mmol) trong dung dich chita toluen/DME/etanol/nuée
da dugc khir khi (3:2:2:1, 3mL). Gia nhiét binh phan Gng dén 90°C trong 20 phut trong
binh phan tng vi séng. Trong binh khéac, két hop hop chét trung gian X (247mg,
0,547mmol), bis(pinacolato)dibo (277mg, 0,820mmol), kali axetat (161mg, 1,64mmol)
va bis(di-tert-butyl(4-dimetylaminophenyl)phosphin)diclopaladi(Il) (43mg,
0,055mmol) trong 1,4 dioxan dugc khir khi (3mL). Gia nhiét phan ung dén 90°C trong
20 phut trong binh phéan g vi séng. Két hop cac thanh phan cla hai binh nay lai va bd
sung dung dich Na;CO3 (2M, 1mL) vao d6. Gia nhiét phan mg dén 120°C trong 30
phtt trong binh phan tng vi soéng. Lam ngudi binh phan tng dén nhiét d6 moi truong
va loc va ¢6 cac thanh phén trong binh nay. Tinh ché phan cin thu dugc bang phuong
phap séc ky nhanh SiO, dé thu dwgc hop chét theo vi du 65. MS (ES+): m/z 550,0
[M-+H]".

Céc hop chat dudi day dugce diéu ché theo cach thirc trong tur:
Cac hop chét theo cac vi du 1-8, 10, 12-14, 16, 18-62, 64, 66-92, 129.

Phuong phép 14:

Téng hop hop chét theo vi du 93.

w N \/A
CI\WN\ " 0.g0 Nr I n_ N_o
X
KO ! NN
ISOIV\O/ Al N
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Lam sach hdn hgp chita hop chit AJ (100mg, 0,21mmol), hop chét trung gian Al
(83,7mg, 0,32mmol), KsPO4 (91mg, 0,43mmol), va Pd(dppf)Cl (26mg, 0,03mmol)
trong 1,4-dioxan (2mL) bang khi argon, va sau d6 bd sung H>0 (0,25mL) vao do. Khudy
hdn hop phan tmg & 100°C trong 18 git. Sau khi lam ngudi dén nhiét 6 moi trudng,
pha logng hdn hop phan tng bang nuéc (2mL) va chiét bang EtOAc (2x5mL). Pha hitu

co gom lai dugc 1am kho (ding NaxSOs), gan va c. Tinh ché phan cin thu duge bing
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HPLC pha dao dé thu duogc hop chit theo vi du 93. MS (ES+): m/z 584,0 [M+H]".

Tbng hop hop chét theo vi du 136.

(o]
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Lam sach hon hop chira NNN (3500mg, 8,05mmol), hop chét trung gian BG (2149mg,
12,07mmol), K3PO4 (3417mg, 16,09mmol), va Pd(dppf)Cl> (986mg, 1,21mmol) trong
1,4-'dioxan (60mL) bang khi argon, va sau do bd sung H,0 (6mL) vao do. Khuiy hdn
hop phéan tng & 100°C trong 18 gid. Sau khi lam ngudi dén nhiét dd moi trudng, pha
loging hdn hop phéan tng bing nudc (2mL) va chiét bang EtOAc (2x5mL). Pha hitu co
gom lai dugce 1am khd (dung Na>SOs), gan va cd. Tinh ché phén cin thu duge bang
HPLC pha dao @2 thu dugc hop chat theo vi du 136. MS (ES+): m/z 533,0 [M+H]".

Tbng hop hop chét theo vi du 158.

N N o /N \A
Cl\( N HO. _OH ( |
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SN NN
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Lam sach hon hop chira hop chit MMM (3360mg, 7,49mmol), hop chét trung gian BG
(2664mg, 14,97mmol), KsPOs (3177mg, 14,97mmol), va Pd(dppf)Cl> (916mg,
1,12mmol) trong 1,4-dioxan (60mL) bang khi argon, va sau d6 bd sung H,0 (6mL) vao
d6. Khudy hdn hgp phan tmg & 100°C trong 18 gi¢. Sau khi lam ngudi dén nhiét 4o moi
truong, pha lodng hdn hop phan ing bang nuéc (2mL) va chiét bang EtOAc (2x5mL).
Pha hitu co gom lai dugc 1am kho (ding Na;SOq), gan va co. Tinh ché phéan cin thu
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duge bing HPLC pha dao dé thu dugc hop chét theo vi du 158. MS (ES+): m/z 539,3,0
[M+H]".

Céc hop chit dudi day duge didu ché theo cach thirc twong tu:
Céac hop chét theo cac vi du 94-128, 130-132, 134, 137-144, 146-157, 159-199, 201-
265.

Téng hop hop chét theo vi du 133.

Lam sach hdn hop chtra hgp chit AC (5,39g, 25,3mmol), bis(pinacolato) dibo (10,4g,
40,5mmol), kali axetat (3,98g, 40,5mmol), va phuc hop Pd(dppf)Cl. DCM (0,83g,
1,01mmol) trong DME/Tol/EtOH/H>0 (10:6:3:1) bang khi argon, bit kin binh phan ting
va khudy & 80°C trong 30 phit. Bé sung hdn hop phan tng nay vao hdn hop da duge
lam sach bang khi argon chia hop chit BU-1 (2,70g, 10,1mmol) va Pd(amphos)Clz
(0,71g, 1,01mmol) va gia nhiét binh phan Gmg dugc bit kin chira hdn hgp nay dén 110
°C trong 2 gid. Sau do ¢ hdn hgp phén tng, pha lodng hdn hop nay bang EtOAc, loc
va sau d6 ¢d lai 1an nita. Tinh ché san pham th bang phuong phép sdc ky nhanh SiO»

dé thu duoc hop chat BU-2.
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B4 sung oxalyl clorua (596mg, 4,70mmol) sau d6 1a 5 giot DMF vao dung dich chira
hop chét BU-2 (856mg, 2,35mmol) trong DCM (15mL). Khudy hén hop phan tmg nay
trong 18 gio.

Sau d6 cd hdn hgp phan tng va phén cin thu dugc chira hop chit BU-3 dugc sit dung

trong budc tiép theo ma khong can xtr Iy thém.

Bb sung DIEA (196uL, 1,41mmol) vao dung dich dugc khudy chira hop cht BU-3
(150mg, 0,36mmol) trong DMF & nhiét d6 moi truong. Sau 10 phit, bd sung hop cht
BU-4 (84,1mg, 0,42mmol) vao do va khudy hén hop phan tng & nhiét d6 moi truong
trong 10 phut. Sau d6 co6 hdn hop phan ung va tinh ché hdn hop nay bang HPLC pha
dao (NH4CO3) @8 thu duoc hop chét theo vi du 133. MS (ES+): m/z 509,1 [M+H]".

Hop chét theo vi dy 135 va 145 dugc tdng hop theo cach twong ty nhu cach tbng hop

hop chét theo vi du 133.
/N \/A
F g | HA N Ne N0
NS N\ N (0] |\;E I
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H 2
S0 A oW
135 © 145
Phuong phap XX:

Tbng hop hop chét theo vi du 200.
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B4 sung LiOH (28,0mg, 1,17mmol) vao dung dich chira hop chat theo vi du 216
(100mg, 0,195mmol) trong dioxan (2mL)/nuge (1mL). Khuay hdn hop phén tmg ¢ nhiét

dd moi truong trong 16 gio. Co hdn hop phan tmg ndy va hoa tan no6 trong nudc, axit
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héa hdn hop nay bang dung dich HC1 1N dén d6 pH khoang bang 5, loc, rira bang nudc,
va 1am kho trong ta chan khong dé thu dugc hop chét theo vi du 200. MS (ES+): m/z
498,1 [M+H]*

Hoat tinh sinh hoc
Céc hop chit theo sang ché c6 hoat tinh d& 1am cé4c chét diéu bién RORy (thu

thé md cbi y lién quan dén thu thé axit retinoit).

Thir nghiém gen chi thi (Reporter Gene Assay- RGA)

Thr nghi€ém hoat héa vén chuyén thu thé nhan duoc thuc hién dé dinh luong kha
nang cda cac hop chét thir nghiém trong viéc e ché sy hoat hoa van chuyén RORy cla
cac gen chi thi luciferaza. Thir nghiém twong tw dwgc md ta trong: Khan et al.,
Bioorganic & Medicinal Chemistry Letters 23 (2013), 532-536. H¢ tht nghiém sir dung
cac t6 bao HEK 293 chuyén nhidm tam thoi dugc dong chuyén nhiém hai plasmit
(pGL4.3, luc2P/GAL4UAS/Hygro, va pBIND, Gal4DBD hRORC LBD1-3). Déi ching
dwong duoc dong chuyén nhiém tam thoi c4 hai plasmit, va d6i chiing 4m chira trinh ty
khoi ddu pGLA4.3. Cac thir nghiém duoc tap hop trong cac dia 384 18 trong d6 cac té bao
duge chuyén nhiém tam thoi va hop chét thir nghiém & cac ndng do khac nhau dugc u
trong thoi gian 20 dén 24 giv. Ngay tiép theo, cac dia thir nghiém duoc liy ra va dugc
1am c4n bing & nhiét do moi truong trong thoi gian 20 dén 30 phit. Hé thir nghiém
luciferaza Bright-Glo™ dugc sit dung dé phat hién kha nang séan sinh luciferaza. Sau
khi bd sung thuéc thir phat hién Bright GLO, céc dia duge u ¢ nhiét do moi truong trong
20 phut. Cac dia dugc doc trén mdy doc dia Envision dé do tin hiéu phét quang. Tin

hiéu RLU duoc chuyén héa thanh POC tuong (mg vdi cac 15 d6i chimng va cac 16 trong.

MBai truong gieo ciy té bao:
RPMI 1640-Invitrogen #11875135), 2,5% FBS-Invitrogen # 26140, 1xPenixilin-
Streptomyxin-Gibco # 15140

Dung dich dém pha lodng hop cht:
1X HBSS-Invitrogen #14025126

Céc dia thir nghiém: Greiner #781080-020
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H¢ thir nghiém luciferaza Bright Glo: Promega #E2620 q
Dung dich d¢ém phan gidi ra dong dugc cung cap trong kit, b6 sung 100 mL dung dich
dém phén giai vao bot co chat.

Bang dudi day thé hién két qua thu dugc khi cac hop chit theo sang ché dugc
thir nghiém trong thir nghiém néu trén, chimg minh hoat tinh ctia chung dé 1am céac chat

didu bién RORY :

Bang II: Bang hoat tinh sinh hoc trong thir nghi¢m gen chi thi
Vi du R%&f” Vi du RC;’S\;)C” Vi du R(?I’:‘l\g:”

1 210 101 115 201 75

2 230 102 250 202 455
3 230 103 82 203 800
4 250 104 3000 204 665
5 260 105 1600 205 80

6 260 106 1150 206 777
7 280 107 560 207 1400
8 290 108 300 208 125
9 300 109 790 209 75

10 300 110 1350 210 150
11 300 111 460 211 225
12 300 112 920 212 120
13 300 113 108 213 155
14 310 114 107 214 220
15 310 115 67 215 330
16 320 116 300 216 1385
17 330 117 155 217 160
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Vidu R%ﬁ” Vi du R%g” Vidy %ﬁﬁ
18 330 118 225 218 170
19 330 119 720 219 280
20 330 120 420 220 390
21 360 121 130 21 350
22 360 122 150 22 1250
23 390 123 135 223 135
24 390 124 97 224 120
25 410 125 175 225 230
26 420 126 119 226 155
27 420 127 570 227 455
28 440 128 160 228 595
29 470 129 2500 229 530
30 550 130 285 230 270
31 560 131 205 231 195
32 640 132 243 232 180
33 670 133 1035 233 155
34 730 134 400 234 590
35 870 135 240 235 425
36 880 136 255 236 185
37 930 137 278 237 265
38 1100 138 160 238 400
39 1100 139 700 239 205
40 1400 140 730 240 600
41 1400 141 925 241 310
42 1500 142 333 242 395
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Vidu R(ggg:” Vi dy RC;’I‘;\N}?O Vi du chﬁl\g:so
43 2600 143 134 243 230
44 2800 144 162 244 475
45 2900 145 95 245 1700
46 3000 146 435 246 645
47 3200 147 250 247 385
48 3800 148 505 248 540
49 4300 149 305 249 530
50 4400 150 230 250 190
51 7600 151 255 251 158
52 420 152 470 252 325
53 680 153 375 253 340
54 420 154 295 254 455
55 1400 155 185 255 285
56 1400 156 275 256 1900
57 560 157 92 257 155
58 420 158 106 258 210
59 850 159 91 259 190
60 750 160 285 260 515
61 470 161 375 261 470
62 990 162 795 262 4000
63 930 163 160 263 4300
64 920 164 410 264 5900
65 590 165 157 265 4800
66 410 166 1600
67 370 167 270
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Vidu Rc(igi)cs" Vi du RC(*I‘:‘N})CSO Vi du R(gfl\g:”
68 330 168 435
69 320 169 145
70 630 170 235
71 480 171 200
7 250 172 440
73 290 173 690
74 410 174 275
75 590 175 380
76 1600 176 550
77 1600 177 73
78 2400 178 240
79 610 | 179 675
80 1100 180 235
81 1700 181 175
82 380 182 130
83 2200 183 325
84 400 184 295
85 290 185 175
86 550 186 150
87 310 187 255
88 3400 188 315
89 750 189 120
90 4100 190 130
91 1800 191 86
92 850 192 83
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Vidu R(gr‘f‘l\/}f” Vidu R(gr‘f‘wg:” Vi du R%‘f‘l\/})cw
93 110 193 99
94 125 194 180
95 355 195 183
96 320 196 157
97 101 197 225
08 195 198 225
99 265 199 120
100 130 200 855

Céc phuong phép ing dung trong diéu trji bénh

Trén co s& cac dic tinh sinh hoc ctia chung, cac hop chit ¢6 cong thirc (I) theo
sang ché, hodic cac chit ddng phan hd bién, céc raxemat, cac chat ddng phan dbi anh,
cac chit ddng phan khong ddi quang ctia cic hop chét theo sang ché, cac hdn hop clia
chung va cac mubi cia tit ca cac dang nay 1a thich hop dé didu tri rdi loan tu mién va
r6i loan di tmg trong d6 chung thé hién tac dung didu bién tét ddi véi RORY.

Do d6, sang ché hudng dén cac hop chét c6 cong thirc chung (I), va cic mudi
dugc dung ctia chiing, va tit ca cac chat ddng phan hd bién, cc raxemat, cac chit dong
phén dbi anh, cac chat ddng phan khong d6i quang, cac hdn hop cua ching, cac hop
chét nay 13 hiru dung trong viéc diu tri bénh vi/hodc tinh trang bénh ly trong d6 hoat
tinh cua cac chit didu bién RORY 12 ¢6 1oi cho viéc diéu tri bénh, bao gdm, nhung khong
chi gi¢i han &, viéc diéu tri r6i loan tw mién hodc rbi loan di Gng.

Cac 16i loan ma c6 thé dugc diéu tri bing cac hop chét theo sang ché bao gdm,
vi du: bénh viém khép dang thép, bénh vay nén, bénh lupus ban dé hé théng, bénh than
lupus, bénh xo ciing toan thin, bénh viém mach, bénh xo cting bi, bénh hen, bénh viém
miii di img, eczema di ng, bénh da xo cliing, bénh viém khép dang thép thiéu nién,
bénh viém khép tu phat thiéu nién, bénh dai thao dudng typ I, bénh Crohn, bénh viém
loét dai trang, bénh manh ghép chdng ky chu, bénh viém khép vay nén, bénh viém khép

phan ng, bénh viém cot sdng dinh khép, bénh vita xo dong mach, bénh viém mang
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mach nho va bénh 1y khép dbt sdng khéng hinh anh X quang.

Dé diéu tri cac bénh va céc tinh trang bénh ly néu trén, lidu hiru hiéu v& mat diéu
tri s& thuong ndm trong khoang tir 0,01 mg dén 10 mg/kg thé trong trén mdi lidu luong
hop chét theo sang ché; t6t hon 1a nim trong khoang tir 0,1 mg dén 5 mg/kg thé trong
trén mdi lidu luvong. Vi du, & ding cho ngudi c6 can ning 70kg, khoang lidu lugng s&
nim trong khoang tir 0,7 mg dén 750 mg trén mdi lidu lvong hop chit theo sang ché,
t6t hon 1a nim trong khoang tir 7,0 mg dén 350 mg trén mdi lidu lwong. Mot s6 mic dd
t81 wu hoa lidu théng thudong c6 thé cin thiét dé xac dinh mirc va mo hinh cp liéu tbi

wu. Hoat chét c6 thé duoc ding tir 1 d&n 6 1an mot ngay.

Céac dugce phdm va cach st dung thong thuong

Khi dugc st dung 1am duoc chét, cac hop chét theo sang ché thuong duge diing
duéi dang dugc phdm. Céc duge phdm nay cé thé dugc bao ché bang cach sir dung cac
quy trinh d3 dugc biét rd trong linh vie dugc va thuong chira it nhat mot hop chét theo
sang ché va it nhit mot chit mang duge dung. Céc hop chét theo sang ché ciing ¢6 thé
dugc dung mot minh hodac két hop véi céc ta duge ma lam ting cudong do bn dinh cua
cac hop chit theo sang ché, tao diéu kién thuén loi cho viéc ding cac duge pham chta
chung trong cac phuong 4n nhét dinh, 1am ting kha ning hoa tan ho#c phan tén, ting
hoat tinh d6i khang, cung cép liéu phép phu trg, v.v.. Cac hop chit theo sang ché c6 thé
dugc sir dung mdt minh hodc cung véi cac chét c6 hoat tinh khac theo sang ché, tuy y
con cling vdi cac chit c6 hoat tinh duge ly khéc. N6i chung, cac hop chét theo sang ché
duge ding véi lugng hitu hidu vé mat diéu tri hodc v6i lugng hitu hiéu vé mat duoc Iy,
nhung ciing c¢6 thé dugce dung véi lugng thip hon dé chin doan hozc nhim muc dich
khac.

Viéc ding cac hop chit theo sang ché, dué6i dang tinh khiét hogc dudi dang dugc
pham phu hop, ¢6 thé duoc thuc hién bing cach sir dung cach thirc bat ky duogc chép
nhan dé dung dugc phém. Do d6, viéc dung co thé 13, vi du, qua duong miéng, trong
khoang miéng (vi dy, dudi ludi), trong miii, ngoai duong ti€u hoa, tai chd, qua chan bi,
qua &m dao, hodc qua truc trang, dudi dang chét rén, chét ban rén, bot dong khd, hodc
cac dang lidu lugng 16ng, nhu, vi du, vién nén, vién thudc dan, vién tron, vién nang
mém déo va vién nang gelatin ciing, thube bot, dung dich, hdn dich, hodc sol khi, hodc

cac dang tuong tu, t6t hon 1a dudi dang lidu lugng don vi thich hgp dé ding lidu luong
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chinh x4c mét cdch don gian. Céc dugc phim s& thuong chira chét mang dugc hodc ta
dugc thong thuong va hop chét theo sang ché 1am hoat chét, va, ngoai ra, ¢ thé chira
cac chét diéu tri, cac dugc chét, cac chit mang, Cac chét phu trg, cach chat pha loang,
cac chit din khéc, hoic cac két hop cuia chiing. Céc t4 dugc, cic chét mang, hodc céc
chét phu gia dugc dung nay cling nhu cac phuong phap bao ché cac duge phdm dung
cho céc céach thire stt dung khac nhau 1a da dugc chuyén gia c6 trinh d6 trung binh trong
linh vuc ndy biét r5. Tinh trang k¥ thuét cua sang ché duoc din chimg, vi du, béi
Remington: The Science and Practice of Pharmacy, 20th Edition, A. Gennaro (ed.),
Lippincott Williams & Wilkins, 2000; Handbook of Pharmaceutical Additives, Michael
& Irene Ash (eds.), Gower, 1995; Handbook of Pharmaceutical Excipients, A. H. Kibbe
(ed.), American Pharmaceutical Ass'n, 2000; H. C. Ansel va N. G. Popovish,
Pharmaceutical Dosage Forms and Drug Delivery Systems, 5th ed., Lea va Febiger,
1990; mdi 4n phidm nay dwoc dinh kém theo ddy bang céch vién din dén toan bo ndi
dung clia chiing && mo ta tét hon tinh trang k¥ thuét ctia sang ché. Nhu chuyén gia c6
trinh d9 trung binh trong linh vyc ndy doan trude, cc dang ctia cac hop chét theo sang
ché dugce st dung trong céc cong thirc bao ché duge phim cu thé s& dugc chon (vi duy,
cac mudi) dé co cac dac tinh vat ly thich hop (vi dy, kha nang hoa tan trong nudc) ma

1a can thiét & dugc phdm do6 hidu nghiém.
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YEU CAU BAO HQ

1. Hop chét c6 cong thirc (I):

4

O

R
R2_ _N lll
N2 /{\ _R'
I S

@
trong do:
R! 1a:
—CN;
—S(O)RS,;
—S(0).NR'R?;
—S(O)(NR?)R;
—N(R*)C(O)RS,
_N(R®)C(O)OR®;
“N(R%)S(O)aR;
_C(O)OR? ;
—C(O)NRR®; hoac
—~C(O)R?; hodc

R® R7, R® hoic R cua R! ¢6 thé dugc vong hda trén W dé€ tao ra vong; va

mdi R? va R3? doc lap 1a:
(A) —H;
(B) Ci.3 alkyl tuy y dugce thé bang mét, hai hodc ba nhém duge chon tur:
a) Cs.¢xycloalkyl;
b) —OR’;
c) —CN;
d) —CFs;
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¢) —halo;

f) —-C(O)OR?;

g) “C(ONR);

h) —-S(O)R’; va

i) —S(O)aNR'R3; hodc
(C) Csxycloalkyl;
(D) Cs.¢ heteroxyclyl; hodc

R2 va R3 ciing vi nguyén tir cacbon ma chung lién két tao ra vong cacbon Cs-s;

hoac

R2 va R? cuing vi nguyén tit cacbon ma chiing lién két tao ra vong di vong Cs-6;

hodc
R2 hozic R? ¢6 thé dugc vong hoa trén W d¢ tao ra vong;

R* 1a:
(A) Ci¢ alkyl tuy y dugc thé bang mdt, hai hodc ba nhom duogc chon tir:
a) Cs.sxycloalkyl;
b) Cs.¢ heteroxyclyl;
c) -OR’;
d) —CN;
e) —S(O)nR’;
f) —halo; va
g) —CF3; hodc
(B) Cs-12xycloalkyl tuy y duge thé bang mot, hai hodc ba nhom dugc chon tir:
a) Ci.6 alkyl;
b) ~OR’;
¢) —CN;
d) —S(O)R’;
¢) —halo; va

f) —CF3;hoac
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(C) mdi aryl, heteroaryl hogc heteroxyclyl tuy y dugc thé bang mét, hai hoic ba
nhom duoc chon tur:

a) Ci-6 alkyl;

b) Cs.sxycloalkyl;

¢) -OR’;

d) —CN;

e) —S(O)R’,

f) —halo; va

g) —CF3,

RS 1a aryl, heteroaryl, heteroxyclyl hodc Cs.12 xycloalkyl, mdi nhém nay tay y

duoc thé béng mot, hai hodc ba nhém duge chon tir:

(A) Ci.6 alkyl, C3.6 xycloalkyl hodc Cs.¢ heteroxyclyl, mdi nhém nay tuy y dugc
thé bing mot, hai hodc ba nhém dugc chon tir:
a) Cs.sxycloalkyl;
b) Cs.heteroxyclyl;
¢) —OR’;
d) —CN;
e) —S(0).NR'R®
) —S(O)R’;
g) —halo; va
h) —CF3; hodc
(B) -OR%
€) —CN;
(D) —CFs;
(E) -halo;
(F) —S(O)NR'R?,
(G) -S(O)R’; va
(H) -NR'R®
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W 14 aryl, heteroaryl, heteroxyclyl, Cs.12 xycloalkyl, hodc alkynyl, mdi nhém
nay tuy y dugc thé bang mot hodc hai nhom dugc chon tir:

a) Ci.6 alkyl;

b) Cs.¢ xycloalkyl;

¢) —-OR’;

d) —CN;

e) —CF3;

f) —halo;

g) -NR'R?;

h) -C(O)OR?’; va

i) —C(O)N(R?)y;

R duoc chon tir:
(A) -OH;
(B) C1.6 alkyl tiry ¥ dugc thé bang mot hodc hai nhém dugc chon tir:
a) Cs.exycloalkyl;
b) —OR?;
c) —CN;
d) —CF3; va
¢) —halo;
(C) Cssxycloalkyl; va
(D) —CFs3;

R7 va R® doc 1ap duge chon tir:
(A)-H;
(B) C1.3 alkyl tiry ¥ dugc thé bing mdt hodc hai nhém dugc chon tir:
a) Cs.exycloalkyl;
b) —OR’;
c) —CN; va
d) —halo; va
(C) Cs-sxycloalkyl; hodc
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R’ vi R®, cling véi nguyén tit nito ma ching lién két, tao ra vong bdo hoa ¢6 3
dén 6 nguyén tir cacbon trong d6 mét nguyén tir cacbon trong vong bao hoa nay

c6 thé tiy y duogc thay thé bing —O—, -NR’- hodc —S(O)n—;

R® dugc chon tir;
A) -H;

(B) Ci1.3 alkyl tuy y duoc thé bang mdt hozc hai nhém duoc chon tir:
a) Cs.exycloalkyl;
b) —OR’;
¢) —CN;
d) —CF3
¢) —halo; hodc

(C) Csexycloalkyl; va
nla 0, 1 hoac 2;

ho#ic mudi dugc dung cua nd.

2. Hop chét c6 cong thire (1) theo diém 1, hoic mudi dugc dung cia nd, trong do:

R!1a:

—CN,
—S(0)RS,
—S(0)NR'R?;
—N(H)S(0)aR5; hodc
—S(O)(NH)R®; va
trong do:
R la:
(A) Ci3 alkyl tuy y duge thé bang mot hoc hai nhém dugce chon tir:
a) Cs.sxycloalkyl;
b) —-OR?; va
c¢) —CN; hodc
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(B) Cs.sxycloalkyl;

mdi R7 va R® doc 14p la:
(A) —H; hodac
(B) C13 alkyl; va

R® duoc chon tir;
(A)-H;

(B) Ci1-3 alkyl; hodc
(C) Cs.exycloalkyl; va

nla 1 hodc 2.

3. Hop chét c6 cong thire (1) theo diém bét ky trong sé cac diém trén, hodc mudi dugce

dung cia no, trong do:
mdi R? va R3 doc 1ap dugce chon tir:

(A)-H;

(B) Ci3 alkyl tuy y dugc thé bang mdt, hai hodc ba nhém dugc chon tir:
a) Cs.¢xycloalkyl;
b) —OR’; hoidc

¢) —halo; va

R2 va R? ciing v6i nguyén tir cacbon ma chung lién ket tao ra vong cacbon Cs-s;
hoac
R2 va R? cling v6i nguyén tir cacbon ma chung lién ket tao ra vong di vong Cs.;

va
R® duoc chon tur:

(A)—H; va
(B) C13 alkyl.
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4. Hop chét c6 cong thic (I) theo diém bét ky trong sb cac diém trén, hodc mudi duge

dung ctia no, trong do:
R* 1a:

(A) Ci alkyl tuy y dugc thé béng mdt, hai hodc ba nhém duge chon tir:
a) Cs.sxycloalkyl;
b) heteroxyclyl c6 4, 5 hodc 6 canh;
¢) —ORy;
d) —CN;
e¢) —halo; va
f) —CF3; hodc
(B) Cs.sxycloalkyl tury y duoc thé bang mot, hai hodc ba nhom dugc chon tir:
a) Ci.6 alkyl;
b) —-OR’;
c) —CN;
d) —halo; va
e) —CF3; va

trong d6 mot nguyén tir cacbon trong Cs-6 xycloalkyl nay ¢ thé tuy y dugc thay
thé bang —O—;

(C) Phenyl; hoac

(D) heteroxyclyl c6 4, 5 hodc 6 canh; va

R® dugc chon tur:
(A)-H; va
(B) Ci-3 alkyl.

5. Hop chét c6 cong thire (I) theo diém bét ky trong sé cac diém trén, hoac mudi duge

dung cta no, trong do:

RS 14 aryl, heteroaryl hodc heteroxyclyl, mdi nhém nay tuy y dugc thé bang
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mot, hai hodc ba nhém duge chon tur:
a) Ci-6 alkyl;

b) Cs.sxycloalkyl;

¢) —OR’;

d) —CN;

e) —CF3;

-f) —halo; va

g) -NRR3; va

mdi R”, R® va R® doc lap duoc chon tir:
(A)—H; va
(B) C1-3 alkyl.

6. Hop chit c6 cong thire (I) theo diém bat ky trong s cac didm trén, hoic mudi dugce

dung cua nd, trong do:

W la phenyl, pyridinyl, pyrimidinyl, piperidinyl, piperizinyl, pyrazinyl hodc
Cs.12 xycloalkyl, mbi nhom nay tiy y duge thé bang mot hogc hai nhém dugc

chon tu:

a) Ci6 alkyl;

b) Cs-exycloalkyl;
¢) —OR’;

d) —CN;

e) —CFj3;

f) —halo;

g) -NR'R®

h) -C(O)OR?; va
i) —C(O)N(R),

mdi R7, R® va R’ dugc chon tir:

(A)—H; va
(B) Ci3 alkyl.
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7. Hop chét c¢6 cong thire (I) theo diém 1, hoic mudi duge dung clia nd, trong do:

R!la:

_S(O)nRS,
—S(0)nNRR?, hodc
~S(O)(NH)R®;

mdi R? va R? doc 1ap duge chon tir:
(A)-H; va
(B) Ci-3 alkyl;

R* 1a:

(A) Ci alkyl tuy y duoc thé bang mot hodc hai nhom dugc chon tur:
a) Cs.¢ xycloalkyl;
b) heteroxyclyl c6 4, 5 hodc 6 canh;
¢) -OR%;
d) —CN;
¢) —halo; va
f) —CFs;
(B) Cs.¢ xycloalkyl tuy y dugc thé bang mot, hai hodc ba nhom dugc chon tir:
a) Ci.6 alkyl;
b) —ORy;
c) —CN;
d) —halo; va
e) —CF3;
(C) Phenyl; hoac
(D) heteroxyclyl ¢6 5 hodc 6 canh;
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R’ la:
(A) phenyl tuy y duoc thé bang mot hoic hai nhém duoc chon tur:
a) Cialkyl;
b) Cs.s xycloalkyl;
c) —-OR’;
d) —CN;
e) —CF3; va
f) —halo; hodc
(B) Pyridinyl hodc pyrimidinyl, mdi nhom nay tiy y duoc thé bang mot, hai hodc
ba nhém duogc chon tu:
a) Cr.¢ alkyl;
b) Cs.sxycloalkyl;
¢) —-OR’;
d)—CN;
e) —CFs;
f) —halo; va
g) -NR'R®, va

W 1a phenyl, pyridinyl, pyrimidinyl, piperidinyl hodc Cs-12 xycloalkyl, mdi
nhom nay tuy y duoc thé bang mot hodc hai nhom duge chon tur:

a) Ci.¢ alkyl;

b) Cs.s xycloalkyl;

¢) —OR’;

d) —CN;

e) —CF3;

f) —halo;

g) -NR7R®

h) —C(O)OR’; va

i) —C(O)N(R)x;

RO 1a:
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(A) Ci3 alkyl tuy y duoc thé bang mot hodc hai nhém dugc chon tir:
a) Cs.¢ xycloalkyl;
b)-OR’va
b) —CN; hodc

(B) Cs-¢xycloalkyl;

mdi R7 R3va R’ doc 14p la:
(A) —H; hoac
(B) Ci3 alkyl; va

nla?2.

8. Hop chét c6 cong thirc (I) theo didm 1, hodc mudi duoc dung clia nd, trong do:

R'1a —S(O)nR6 hodc —S(O)nNR7R8; va
RZvaR31aH;
R* 1a:

(A) Cis alkyl tiy y dugc thé bang mot hodc hai nhom duge chon tir Ca.g
xycloalkyl, —CF3, va Ci.3 alkoxy; hodc

(B) Cs.6 xycloalkyl tuy y dugc thé bing mot hogc hai nhém dugc chon tr Cig
alkyl, —CN, va halo; hodc

(C) heteroxyclyl c6 5 canh;
R’ 14 pyrimidinyl tuy y duoc thé bang mot, hai hodc ba nhém dugc chon tir:
a) Ci1-6 alkyl;

b) Cs.¢ xycloalkyl;
c) —-OR’;
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d) —CF3; va
e) -NR'RS,

W 12 phenyl, pyridinyl, pyrimidinyl hodc piperidinyl;
R¢ 1a Cy.3 alkyl;

mdi R7 R®, R® doc lap la:

(A) —H; hoac

(B) C13 alkyl; va

nla2.

9. Hop chét dugc chon tir cac hop chét trong bang duéi day:
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hodc mudi dugc dung cua no.

10. Dugc phdm chira hop chét c6 cong thic (1) theo diém bt ky trong s cac diém tir 1

dén 8, hodc muoi duge dung cua no, va it nhat mot chat mang dugc dung.
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né, va it nhat mot chit mang dugc dung.
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27. Mubi dugc dung cta hop chit theo diém bét ky trong sé cac diém tir 12 dén 26.
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