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trong d6 cac nhom R! dén R*, A va p c6 nghia nhu duoc xac dinh trong phan yéu cau
bao ho va trong ban mé ta, va dugc pham chtra hop chat thudc loai nay. Hop chét nay
hitu ich dé lam chét &rc ché SOS1 va thude, nhét 1a 1am tac nhan dé diéu tri va/hodc

phong ngura cac bénh ung thu.
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Linh vwe k§ thuit dwoce dé cap

Séang ché dé cap dén hop chét pyridopyrimidinon dugc thé benzylamino va dan

xuét c6 cong thie (I):

trong d6 cac nhom R! dén R?, A va p c6 nghia nhur dugc x4c dinh trong phan yéu
cu bao ho va trong ban mo ta, va duoc phém chira hop chét thudc loai nay. Hop chét
nay hitu ich dé 1am chét e ché SOS1 va thubc, nhét 12 1am tic nhan dé diéu tri va/hodc

phong ngtra cac bénh ung thu.
Tinh trang ky thuat cia sang ché

Céc protein ho RAS bao gdbm KRAS (V-Ki-ras2 Kirsten rat sarcoma viral
oncogene homolog), NRAS (neuroblastoma RAS viral oncogene homolog) va HRAS
(Harvey murine sarcoma virus oncogene) va dot bién bt ky clia cac gen ndy 1a cac
GTPaza nho tdn tai trong cac té bao & cic trang théi lién két v6i GTP hoiac GDP
(McCormick et al., J. Mol. Med. (Berl)., 2016, 94(3):253-8; Nimnual et al., Sci. STKE.,
2002, 2002(145):pe36). Cac protein hgo RAS c6 hoat tinh GTPaza noi tai yéu va lam cham
tbc do trao dbi nucleotit (Hunter et al., Mol. Cancer Res., 2015, 13(9):1325-35). Su lién
két cua céc protein kich hoat GTPaza (GAPs) nhu NF1 lam tang hoat tinh GTPaza cla
cac protein ho RAS. Su lién két cta cac yéu tb trao ddi guanin nucleotit (GEFs) nhu
SOS1 (Son of Sevenless 1) thic day su giai phong GDP tir cac protein ho RAS, cho phép
su lién két GTP (Chardin et al., Science, 1993, 260(5112):1338-43). Khi & trang thai
duoc lién két GTP, cac protein ho RAS c6 hoat tinh va khép chat vao céc protein thue
thi bao gdbm C-RAF va phosphoinositit 3-kinaza (PI3K) dé thuc day cac con dudng duoc
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diéu chinh boi RAF/tdc nhan phin bao hodc duogc diéu chinh boi tin hidu ngoai bao
(MEK/ERK), dich PI3K/AKT/ddng vét c6 va ciia con duong rapamycin (mTOR) va con
duong RalGDS (Ral guanine nucleotide dissociation stimulator) (McCormick et al., J.
Mol. Med. (Berl)., 2016, 94(3):253-8; Rodriguez-Viciana et al., Cancer Cell. 2005,
7(3):205-6). Nhitng con dudng nady tac dong lén cac qua trinh té bao khac nhau nhu qua
trinh ting sinh, séng sot, chuyén hoéa, di dong, tao mach, mién dich va sinh truéng (Young
et al., Adv. Cancer Res., 2009, 102:1-17; Rodriguez-Viciana et al., Cancer Cell. 2005,
7(3):205-6).

Céac dot bién lién quan dén ung thu & cac protein ho RAS kiém ché hoat tinh
GTPaza ndi tai va cam ung bdi GAP cua ching dan dén quén thé cac protein ho RAS
hoat tinh/lién két vi GTP gia ting (McCormick et al., Expert Opin. Ther. Targets., 2015,
19(4):451-4; Hunter et al., Mol. Cancer Res., 2015, 13(9):1325-35). Sau do, qua trinh
nay lai dan dén su kich hoat lién tuc cic con duong thuc hién (vi du, cac con duodng
MEK/ERK, PI3K/AKT/mTOR, RalGDS) & phia xudi dong protein ho RAS. Cac dot bién
KRAS (vi du, cac axit amin G12, G13, Q61, A146) dugc phat hién trong nhiéu loai ung
thu & ngudi bao gbm ung thur phdi, ung thu dai truc trang va ung thu tuy (Cox et al., Nat.
Rev. Drug Discov., 2014, 13(11):828-51). Cac dot bién & HRAS (vi du, cic axit amin
G12, G13, Q61) va NRAS (vi du, cac axit amin G12, G13, Q61, A146) ciing dugc phat
hién trong nhidu loai ung thu & nguéi, tuy nhién dién hinh véi tin suét thdp hon so v6i
cac dot bién KRAS (Cox et al., Nat. Rev. Drug Discov., 2014, 13(11):828-51). Nhiing
thay dbi (vi dy, dot bién, su biéu hién qua mirc, su khuéch dai gen) trong céc protein ho
RAS ciing da dugc mo ta dudi dang co ché khéang lai céc thube diéu tri ung thu nhu céac
khang thé EGFR cetuximab va panitumumab (Leto et al., J. Mol. Med. (Berl). 2014
Jul;92(7):709-22) va chét wc ché tyrosin kinaza EGFR osimertinib/AZD9291 (Ortiz-
Cuaran et al., Clin. Cancer Res., 2016, 22(19):4837-47; Eberlein et al., Cancer Res.,
2015, 75(12):2489-500).

Son of Sevenless 1 (SOS1) 1a chat twong ddéng & ngudi cla protein Drosophila
Son of Sevenless dugc nhan dang dau tién (Pierre et al., Biochem. Pharmacol., 2011,
82(9):1049-56; Chardin et al., Cytogenet. Cell. Genet., 1994, 66(1):68-9). Protein SOSI1
gém c6 1333 axit amin (150 kDa). SOSI1 1a protein da mién v6i hai mién histon dau tan

cung N lién tiép (HD) duoc tiép theo bang mién tuong ddng Dbl (DH), mién twong dong
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Pleckstrin (PH), tic nhan lién két xoén (HL), doan trinh tu trao d6i RAS (REM), mién
twong ddng CDC25 va mién giau proline du tan cing C (PR). SOS1 ¢6 hai vi trf lién két
ddi véi cac protein ho RAS; vi tri xtc tdc ma vi tri nay lién két cac protein ho RAS lién
két GDP dé thiic ddy qua trinh trao d6i guanin nucleotit va vi tri di 1ap thé ma vi tri nay
lién két céac protein ho RAS lién két GTP ma dan dén sy gia ting hon nita vé chirc nang
GEF xuc tac cia SOS1 (Freedman et al., Proc. Natl. Acad. Sci. U S A., 2006,
103(45):16692-7; Pierre et al., Biochem. Pharmacol., 2011, 82(9):1049-56). Dit liéu cong
b chi ra su lién quan quyét dinh ctia SOS1 trong viée kich hoat dot bién KRAS va truyén
tin hiéu sinh ung thu trong bénh ung thu (Jeng et al., Nat. Commun., 2012, 3:1168). Cac
mirc SOS1 can kiét lam giam toc do tang sinh va sy sbng sot cua cac té bao khdi u mang
dot bién KRAS trong khi d6 khong quan sat thay su tac dong nao trong cac dong té bao
KRAS kiéu hoang dai. Tac dong cua su mat SOS1 khéng thé dugc giai ctru bang cach
dwra SOS1 dot bién diém xtc tac, chimg to vai trd thiét yéu ctia hoat tinh SOS1 GEF trong
céc t& bao ung thu dot bién KRAS.

SOS1 ¢6 lién quan rd rang trong viéc kich hoat su truyén tin hiéu pro_tein ho RAS
trong ung thu thong qua cac co ché khac v6i dot bién trong cac protein ho RAS. SOS1
tuong tic voi protein thich tmg Grb2 va phuc SOS1/Grb2 tao ra lién két voi thy thé
Tyrosin Kinaza dugc hoat hoéa/phosphoryl hoéa (vi du, EGFR, ErbB2, ErbB3, ErbB4,
PDGFR-A/B, FGFR1/2/3, IGF1R, INSR, ALK, ROS, TrkA, TrkB, TrkC, RET, ¢-MET,
VEGFR1/2/3, AXL) (Pierre et al., Biochem. Pharmacol., 2011, 82(9):1049-56). SOSI
cling dugc tuyén lua t6i cac thu thé bé mat té bao duoc phosphoryl héa khac nhu thu thé
t& bao T (TCR), thu thé t& bao B (BCR) va thu thé yéu t6 kich thich cum bach cau don
nhan (Salojin et al., J. Biol. Chem. 2000, 275(8):5966-75). Su dinh vi nay cua SOS1 1én
mang huyét twong, gan v6i cac protein ho RAS, cho phép SOSI thiic day su kich hoat
protein ho RAS. Sy kich hoat SOS1 cuia céc protein ho RAS ciing ¢6 thé duoc trung gian
béi su twong tac ctia SOS1/Grb2 véi protein gdy ung the BCR-ABL dugc phat hién thay
phd bién trong bénh bach ciu dong tiy man tinh (Kardinal et al., 2001, Blood, 98:1773-
81; Sini et al., Nat. Cell Biol., 2004, 6(3):268-74).

Ngoai ra, nhiing su thay dbi vé SOS1 ¢6 lién quan dén ung thu. Nhing dot bién
SOS1 dugc phat hién trong cac ung thu co van phoi thai, u tinh hoan té bao sertoli, u té

bao hat cta da (Denayer et al., Genes Chromosomes Cancer, 2010, 49(3):242-52) va ung
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thu tuyén phoi (Cancer Genome Atlas Research Network., Nature. 2014, 511(7511):543-
50). Trong khi su biéu hién qua mirc ciia SOS1 da duge md ta trong ung thu bang quang
(Watanabe et al., ITUBMB Life., 2000, 49(4):317-20) va ung thu tién liét tuyén
(Timofeeva et al., Int. J. Oncol., 2009, 35(4):751-60). Ngoai ung thu, dot bién SOSI di
truyén c6 lién quan trong sinh bénh hoc clia cac bénh RASopathies vi du nhu hoi ching
Noonan (NS), hoi chimg tim - mét - da (CFC: cardio-facio-cutaneous syndrome) va u Xo

loi di truyén typ 1 (Pierre et al., Biochem. Pharmacol., 2011, 82(9):1049-56).

SOSI1 ciing 1a GEF trong kich hoat cac GTPazaRAC1 (Ras-related C3 botulinum
toxin substrate 1) (Innocenti et al., J. Cell Biol., 2002, 156(1):125-36). RACI, nhu céc
protein ho RAS, ¢6 lién quan trong qud trinh sinh bénh hoc cua nhiéu bénh ung thu ¢
ngudi va cac bénh khac (Bid et al., Mol. Cancer Ther. 2013, 12(10):1925-34).

Son of Sevenless 2 (SOS2), chat twong tu SOS1 trong cac té bao dong vat co vu,
ciing tac dong nhu 1a GEF trong kich hoat cac protein ho RAS (Pierre et al., Biochem.
Pharmacol., 2011, 82(9):1049-56; Buday et al., Biochim. Biophys. Acta., 2008,
1786(2):178-87). Dit liéu dugc cong bd tir cac miu chudt bat hoat gen goi ra vai trd
khong can thiét cia SOS1 va SOS2 trong viéc 6n dinh ndi mdi & chudt truong thanh.
Trong khi su bat hoat SOS1 dong mam & chuot din dén kha ning gay chét trong qua trinh
hinh thanh tai phoi gitra (Qian et al., EMBO J., 2000, 19(4):642-54), chudt truéng thanh
bAt hoat SOS1 hé théng c6 diéu kién co thé sdng sét (Baltanas et al., Mol. Cell. Biol,,
2013, 33(22):4562-78). Su hudng dich vao gen SOS2 khong dan dén bat ky kiéu hinh
hién nhién nao & chudt (Esteban et al., Mol. Cell. Biol., 2000, 20(17):6410-3). Trai lai,
viéc bat hoat kép SOS1 va SOS2 din dén kha ning gay chét nhanh chong & chudt trudng
thanh (Baltanas et al., Mol. Cell. Biol., 2013, 33(22):4562-78). Nhing dit liéu cong bb
nay cho thay rang, sy huéng dich chon loc cia cac dang ddng dang SOS riéng biét (vi
du, hudng dich SOS1 chon lgc) co thé dugc dung nap dﬁy du dé dat duoc chi sb tri liéu
gitta cac ung thu khoi phat bang protein ho SOS1/RAS (hodc cic bénh ly protein ho
SOS1/RAS khéc) va cac té bao va mo binh thudng.

Viéc e ché duge ly chon loc lién két gitra vi tri xtic téc cua SOS1 v6i cac protein
ho RAS duogc ky vong ngan chin su kich hoat qua trung gian SOS1 cta céac protein ho
RAS d6i véi dang duoc lién két GTP. Do do, cac hop chit (e ché SOS1 nhu vay duoc

ky vong {rc ché sy truyén tin hiéu theo xudi dong té bao ctia cic protein ho RAS (vi du,
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phosphoryl héa ERK). Trong cac té bao ung thu két hop vé6i su phu thudc vao céc protein
ho RAS (vi du, céc dong té bao ung thu dot bién KRAS), cac hop chat tte ché SOS1 dugc
ky vong cung cép hiéu qua chéng ung thu (vi dy, tc ché su ting sinh, su song sot, su di
can v.v..). Hiéu luc cao Ve su uc ché lién két protein ho SOS1:RAS (céc gia tri ICso &
muc nanomol) va sy phosphoryl héa ERK trong cac té bao (cac gia tri ICso & muc
nanomol) 1a cac dac tinh mong mudn déi véi hop chét e ché SOS1. Ngoai ra, dic tinh
mong mubn ctia hop chét (rc ché SOS1 sé 1a su e ché chon loc SOS1 hon SOS2. Két
luan nay dwa vao kiéu hinh sbng sot ctia chudt bét hoat gen SOS1 va kha nang gy chét

ctia ciia chudt bat hoat kép gen SOS1/SOS2, nhu dugc md ta ¢ trén.

Céc dic tinh nay con chua dat duge mot cach day du trong cac hop chét trc ché
SOS1 mo ta & trén. Trong nhitng thap ky vira qua, su tuong tac protein ho RAS-protein
SOS1 da duoc ghi nhin ngay mot gia ting. Cho t61 hi€n nay, nhiéu nd lyc dé nhan dang
va t6i wu héa cac lien két, cac lién két nay hudéng dich vao vi tri lién két thuc hién cta
RAS hoac vi tri lién két xtc tac cia SOS1 (dé xem xét chon loc, xem trong: Lu et al.,

ChemMedChem. 2016, 11(8):814-21), da dugc thuc hién véi sy thanh cong han ché.

Gén day, cac phan tir kich hoat nho da dugc nhén dién, cic phan tir nay lién két
v6i tai wa m& ctia SOS1 & dau gin voi vi tri lién két RAS (Burns et al., Proc. Natl. Acad.
Sci. 2014, 111(9):3401-6). Tuy nhién, sy lién két ciia c4c phan t& nay hinh nhu dn dén
su trao ddi nucleotit ting 1én va do do kich hoat RAS thay vi khir kich hoat.

Trong mot nd luc dé lam 4n dinh su tuwong tac protein-protein gitra cac protein
ho RAS vo61 SOS1 va dé ngin chan sy tai nap lai cac protein ho RAS véi GTP, két qua
da nhan dién ra mdt sb doan khac nhau (Winter et al., J. Med. Chem. 2015, 58(5):2265-
74). Tuy nhién, su lién két 6 thé dao nguoc ciia cac doan voi SOS1 khong chuyén dich
thanh tac dong co6 thé xac dinh dugc 1én sy trao dbi nucleotit va chi duy nhét quan sat

thdy su tac dong yéu clia cac doan dugce lién két dong hoa tri v6i RAS.

Ciing gin day, cac nghién ctru da dugce tién hanh dé két hop thiét ké hop 1y va
cac nén sang loc dé nhan dién cac chét e ché phan tir nhé cua SOS1 (Evelyn et al.,
Chem. Biol. 2014, 21(12):1618-28; Evelyn et al., J. Biol. Chem. 2015, 290(20):12879-
98; Zheng et al.,WO 2016/077793), tirc 13, c4c hop chét lién két véi SOSI va Gc ché sy
twong tac protein-protein voi cac protein ho RAS. Méc du céac hop chét véi tac dung trc

ché nhe trén SOS1 di dugc nhan dién, céc tac dung 1én su trao dbi guanin nucleotit va su



44696 6/245

diu bién truyén tin hi¢u té bao (vi du, phosphoryl hoa ERK) la yéu.

WO 2018/115380 va WO 2018/172250 boc 1§ cac chat e ché SOS dua vao

quinazolin.

(3 day, cac tac gia sang ché mé ta vé cdc hop chét e ché SOS1 méi, céc hop chat
nay lién két v6i vi tri xic tdc SOS1 (dugc khing dinh bang phuong phép tinh thé hoc) va
déng thoi ngan chin su tuong tac voi va sy kich hoat cua céc protein ho RAS. Quaé trinh
nay dan dén tac dung tc ché 1o rét 1én su tuong tac ciia SOS1 voi cac protein ho RAS,
dac biét 1a KRAS (v6i hoat tinh ICso mirc nanomol chit sb6 don thép) va do do, lam giam

dang ké qua trinh phosphoryl hoa ERK trong cac dong té bao ung thu dot bién KRAS.
Ban chéit ky thuit ciia sang ché

Céc hop chét e ché SOS1 chon loc md ta & diy duoc ky vong mang lai loi ich
duoc ly cho bénh nhan bi bénh ung thu ¢6 lién quan vdi sy phu thudc vao qua trinh truyén
tin hiéu protein ho RAS. Cac bénh ung thu nhu vay ky vong duge hudng dich bang hop
chat tic ché SOS1 bao gdm cac hop chét thé hién su thay di (su dot bién, khuéch dai
gen, su biéu hién qua mric) cia céc thanh phan (protein, gen) trong cac con dudng protein
ho RAS nhu KRAS, NRAS, HRAS, céac tyrosin kinaza thu thé (vi du, EGFR, ErbB2,
ErbB3, ErbB4, PDGFR-A/B, FGFR1/2/3, IGF1R, INSR, ALK, ROS, TrkA, TrkB, TrkC,
RET, ¢c-MET, VEGFR1/2/3, AXL), GAPs (vi du, NF1) va SOS1. Ngoai ra, can cur vao
vai tro ctia SOS1 trong viéc kich hoat RAC1, cac bénh ung thu ching t6 su phu thudce
vao RACI1 dugce ky vong duge huéng dich b.'?mg cac hop chét tc ché SOSI. Ngoai ra, ¢
cac bénh khac lién quan véi su rdi loan diéu hoa con dudng protein ho RAS nhu bénh u
xo than kinh, hoi ching Noonan (NS), hdi chimg tim - mit - da (CFC) va u xo loi di
truyén typ 1, cac hop chét tc ché SOS1 ciing sé& dugc ky vong mang lai loi ich duoc ly.

Negoai tac dung va hiéu luc e ché, cac hop chit boc 16 & day con the hién do hoa
tan tot, cac dic tinh DMPK diéu chinh phu hgp va d chon loc tdt so voi cac kinaza cua
kinome nguoi. Ngoai ra, cac hop chat dua vao pyridopyrimidinon méi vé céu tric va
téng hop nay thé hién do 6n dinh chuyén hoa tot, nguy co vé su e ché xytocrom phu
thudc thoi gian gidm va co thé, nguy co chéch dich n6i chung giam.

Céc hop chat

Hién tai, da bét ngo phat hién ra réng, hop chét ¢6 cong thuc (I) trong do cac
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nhém R! d@én R*, A va p c6 nghia nhu duge xéc dinh dudi day hoat dong dudi dang chét
{rc ché su tuong tac gitta vi tri xuc tac ciia SOS1 voi cac protein ho RAS ma chung ¢6
lién quan trong viéc kiém soat qua trinh ting sinh té bao. Do do, cac hop chat theo sang
ché c6 thé duge sur dung, vi du trong diéu tri cac bénh dic trung boi qua trinh ting sinh

té bao qua murc hoic bét thuong.

Do d6, sang ché dé cap dén hop chét c6 cong thirc (1):

trong do:
[AO]

R!la R,

R®! duoc chon tir nhém gdm Ci-galkyl, Ci-shaloalkyl, Casalkenyl, Ca-calkynyl,
Cs-0xycloalkyl, Cs-10xycloalkenyl, heteroxyclyl ¢6 3 dén 10 canh, Cs-10aryl va heteroaryl
c6 5 dén 10 canh, trong d6 Ciealkyl, Cighaloalkyl, Casalkenyl, Ca.salkynyl,
Cs-10xycloalkyl, Cs.joxycloalkenyl, heteroxyclyl co 3 dén 10 canh, Ce-10aryl va heteroaryl
c6 5 dén 10 canh tat ca dugc thé ty y bing mot hodc nhidu, R® va/hoic R¢! giong nhau

hoac khac nhau;

mdi mot RY duge chon doc lagp tir nhém gdém -ORC, -NRRY,
halogen, -CN, -C(O)R®, -C(O)OR®, -C(O)NRCR®!, -S(O)R®, -S(O):NRCRY, -
NHC(O)R!, -N(Cr.4alkyl)C(O)R®!, -NHC(O)OR®! va -N(C1-4alky)C(O)OR®";

mdi mot R duge chon doc 14p tir nhom gdm hydro, Ci.salkyl, Cihaloalkyl,
Ca.salkenyl, Ca.alkynyl, Cs.ioxycloalkyl, Cs.i0xycloalkenyl, heteroxyclyl co 3 dén 10
canh, Ce.10aryl va heteroaryl c6 5 dén 10 canh, trong d6 Cisalkyl, Ci.¢haloalkyl, Co.
salkenyl, Casalkynyl, Cs.10xycloalkyl, Cs.10xycloalkenyl, heteroxyclyl c6 3 dén 10 canh,
Ce-10aryl va heteroaryl ¢6 5 dén 10 canh tit ca dugc thé tiy y bang mot hodc nhiéu RY
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va/hoic R®! giong nhau hodc khéc nhau;

mdi moét RY dwoc chon doc lap tr nhém gdém -OR®!, -NRCRe,
halogen, -CN, -C(O)R®!, -C(O)OR®!, -C(O)NR¢'R®, -S(O)R®!, -S(0)NRCIR,
-NHC(O)R®!, -N(Ci.4alkyl)C(O)R®', -NHC(O)OR®! va -N(C1-4alkyl)C(O)OR®!;

modi mot R! dugce chon doc 14p tir nhom gdm hydro, Ci.salkyl, Ci-shaloalkyl,

Carsalkenyl, Casalkynyl, Cs.joxycloalkyl, Ca-roxycloalkenyl, heteroxyclyl c¢6 3 dén 10
canh, Ce-10aryl va heteroaryl c¢6 5 dén 10 canh;

[BO]
R? duge chon tir nhom gdm hydro, Cialkyl, Cs.sxycloalkyl, heteroxyclyl c6 3
dén 6 canh va halogen;
[CO]
R3 duogc chon tir nhém gdm hydro, Cisalkyl va Ci.shaloalkyl;
[DO]

hé vong A dugc chon tir nhom g6m Ce.10aryl, heteroaryl ¢ 5 dén 10 canh va

heteroxyclyl hai vong ¢6 9 dén 10 canh;
plal, 2 hoac 3;

mdi mot R* duoc chon dodc 14p tir nhom gém Cialkyl, Ca.salkenyl, Cs-salkinyl,
C1.shaloalkyl, hydroxy-Ci.salkyl, hydroxy-Ci-shaloalkyl, Cs.¢xycloalkyl, heteroxyclyl 6
3 dén 6 canh, hydroxy-Cs.exycloalkyl, Ci-shaloalkyl dugc thé bang heteroxyclyl c6 3 dén
6 canh, heteroxyclyl c¢c6 3 dn 6 canh duoc thé bing hydroxy,
halogen, -NHa, -SO,-C1.4alkyl va phan tir thé hoa tri hai =O, trong khi =O ¢6 thé chi Ia
phéan tir thé & vong khong thom;

hodc mubi ctia né.

Theo mot khia canh [Al], sang ché dé cap dén hop chét c¢6 cong thirc (I) hodc
mudi ciia no, trong do6

R!1a R,

R dugc chon tr nhém gdm Ciealkyl, Cishaloalkyl, Cs-ioxycloalkyl,
Cs-10xycloalkenyl, heteroxyclyl c6 3 dén 10 canh, Ce.10aryl va heteroaryl c6 5 dén 10
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canh, trong d6 Cialkyl, Ci.shaloalkyl, Cs.10xycloalkyl, Cs-roxycloalkenyl, heteroxyclyl
¢6 3 dén 10 canh, Ce-10aryl va heteroaryl c6 5 dén 10 canh tit ca duoc thé tily ¥ bang mot
hodc nhiéu R?! va/hodc R gidng nhau hodc khac nhau;

mdi mot RP duoc chon doc lap tir nhém gdm -OR®!, -NRCRC,
halogen, -CN, -C(O)R, -C(O)OR®! va -C(O)NR'R*;

mdi mot Re! duge chon doc 1ap tir nhom gdm hydro, Ci.alkyl, Cihaloalkyl,
Cs-10xycloalkyl, Cs.10xycloalkenyl, heteroxyclyl ¢6 3 dén 10 canh, Ce-10aryl va heteroaryl
c6 5 dén 10 canh, trong d6 Cialkyl, Cishaloalkyl, Cs.1oxycloalkyl, Cs-10xycloalkenyl,
heteroxyclyl c6 3 dén 10 canh, Ce.10aryl va heteroaryl c6 5 dén 10 canh tat ca duogc thé
tly y bang mot hodc nhiéu RY! va/hodc Re! gibng nhau hodc khic nhau;

mdi mot RY duge chon doc lgp tir nhém gom -OR®!, -NRC'R®,
halogen, -CN, -C(O)R®!, -C(O)OR®! va -C(O)NR®'R¢;

mdi mdt R®! duge chon doc 14p tir nhom gém hydro, Ci.salkyl, Cichaloalkyl,

Cs-10xycloalkyl, Cs.joxycloalkenyl, heteroxyclyl ¢6 3 dén 10 canh, Cs-10aryl va heteroaryl
¢6 5 dén 10 canh.

Theo khia canh khac [A2], sang ché d& cap dén hop chét c6 cong thie (I) hodc
mudi cua né, trong do6

R!'1a R,

R duoc chon tr nhom gdém Crealkyl, Cichaloalkyl, Cs.oxycloalkyl,
Cs-10xycloalkenyl, heteroxyclyl ¢6 3 dén 10 canh va heteroaryl c¢6 5 dén 10 canh, trong
d6 Ci.alkyl, Ci-shaloalkyl, Cs.10xycloalkyl, Ca.10xycloalkenyl, heteroxyclyl ¢6 3 dén 10
canh va heteroaryl ¢6 5 dén 10 canh tat ca dugc thé tiry y bang mot hodc nhiéu R" va/hozic
R¢! gidng nhau hodc khac nhau;

mdi mot R dugc chon doc 1ap tir nhom gdm -OR®, halogen va -C(O)NR'R*;

mdi mdt R duoc chon doc 1ap tir nhoém gbdm hydro, Ci-salkyl, Ci.shaloalkyl,
heteroxyclyl ¢6 3 dén 10 canh, Ce.10aryl va heteroaryl c6 5 dén 10 canh, trong d6 Ci.
salkyl, Cr.haloalkyl, heteroxyclyl c6 3 dén 10 canh, Ce.10aryl va heteroaryl ¢6 5 dén 10
canh tit ca duoc thé thy ¥ bing mot hodc nhiéu RY va/hodc R gidng nhau hoic khéac
nhau;
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mbi mot RY! duoe chon doc 14p tir nhoém gdm —OR®! va halogen;

mdi mot Re! duge chon doc 1ap tir nhém gém hydro va Cisalkyl.

Theo khia canh khac [A3], sang ché dé cap dén hop chét c6 cong thie (I) hodc
mudi ctia né, trong d6

R!1a R,

R2! duoc chon tir nhém gdm Cs.jexycloalkyl va Cajoxycloalkenyl, trong do6
Cs-10xycloalkyl va Cas.joxycloalkenyl ca hai dugc thé thy y bang mot hodc nhidu RP!
va/hodc R gidng nhau hodc khac nhau;

mdi mdt RP duge chon doc lap tr nhém gdm -ORC!, -NRCRY,
halogen, -CN, -C(O)R®!, -C(O)OR®! va -C(O)NR¢'R*;

mdi mdt R¢! duge chon doc 1ap tir nhom gdém hydro, Cialkyl, Ci.shaloalkyl,
Cs.10xycloalkyl, Cs.10xycloalkenyl, heteroxyclyl c6 3 dén 10 canh, Cs-10aryl va heteroaryl
c6 5 dén 10 canh, trong d6 Cisalkyl, Ci-shaloalkyl, Cs.ioxycloalkyl, Cs-10xycloalkenyl,
heteroxyclyl ¢6 3 dén 10 canh, Cs-10aryl va heteroaryl c6 5 dén 10 canh tat ca dugc thé
ty ¥ bang mdt hodc nhiéu RY' va/hodc R®! gidng nhau hodc khéc nhau;

mdi moét RY dwogc chon doc lap tr nhom gébm —ORS!, -NRC'R®,
halogen, -CN, -C(O)R®!, -C(O)OR®!, -C(O)NR®!R®;

mdi mot R®! duge chon doc 1ap tir nhom gbm hydro, Ci.salkyl, Cishaloalkyl,
Cs.10xycloalkyl, Cs.10xycloalkenyl, heteroxyclyl c6 3 dén 10 canh, Cs-10aryl va heteroaryl
c6 5 dén 10 canh.

Theo khia canh khac [A4], sang ché d& cap dén hop chét c6 cong thirc (I) hodc
mudi cua no, trong do6

R! 1a Ca.sxycloalkyl dugc thé tily ¥ bing mot hodc nhidu R va/hodc R! giéng
nhau hoac khac nhau;

mdi mot R®! duogce chon ddc l4p tir nhom gém -OR®!, halogen va -C(O)NRCR®!;

mdi mot Re! duge chon ddc 1ap tir nhém gdm hydro, Ci-alkyl, Ci.shaloalkyl,
heteroxyclyl ¢6 3 dén 8 canh, phenyl va heteroaryl c6 5 dén 6 canh, trong d6 Ci-salkyl,
C1.¢haloalkyl, heteroxyclyl c6 3 dén 8 canh, phenyl va heteroaryl c6 5 dén 6 canh tat ca

10
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duge thé tiry y bang mot hodc nhiéu R va/hozc R®! gidng nhau hogc khéc nhau;
mbi mot RY! duoce chon doc 14p tir nhém gdm —OR®! va halogen;
mdi mot Re! duge chon doc 14p tir nhém gdm hydro va Ciealkyl.

Theo khia canh khac [A5], sang ché dé cap dén hop chét c6 cong thire (I) hodc
mudi cta no, trong d6

R! 14 Cs.sxycloalkyl duoc thé tiry ¥ bing mot hodc nhiéu phan tir thé gibng nhau
hoiic khac nhau duge chon tir nhém gdm Cisalkyl, Cishaloalkyl, Ciaalkoxy-Ci.salkyl,
heteroaryl ¢6 5 dén 6 canh, phenyl, halophenyl, halogen, heteroxyclyl c6 3 dén 6
canh, -C(O)N(Ci.salkyl)2 va hydroxy.

Theo khia canh khac [A6], sang ché dé cap dén hop chét c6 cong thirc (I) hodc
mudi cta no, trong d6

R! dugc chon tir trong s6

»

»

Paag
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Theo khia canh khac [A7], sang ché d& cap dén hop chit c6 cong thie (1) hoic
mudi cia né, trong d6

R! dugc chon tir nhom gdm Ci.alkyl va Ci.chaloalkyl.

Theo khia canh khac [A8], sang ché d& cap dén hop chét c6 cong thire (I) hodc
mudi ctia né, trong d6

R! dugc chon tir nhém gdm Ci.alkyl va Cishaloalkyl.

Theo khia canh khac [A9], sang ché dé cap dén hop chat c6 cong thic (1) hodc
mudi cia né, trong d6

R! 13 heteroxyclyl ¢6 3 dén 10 canh dugc thé tiy ¥ bang mot hodc nhiéu R®!
va/hodc R gidng nhau hodc khac nhau;

mdi mot R dugec chon doc lap tir nhém gdm -OR®, -NR°'RC,
halogen, -CN, -C(O)R¢!, -C(O)OR*! va -C(O)NR¢'R;

mbi mot R¢! duoce chon doc 14p tir nhém gém hydro, Ci.salkyl, Ci-shaloalkyl,
Cs-10xycloalkyl, Cs.10xycloalkenyl, heteroxyclyl ¢6 3 dén 10 canh, Ce-10aryl va heteroaryl

¢6 5 dén 10 canh, trong d6 Ci.salkyl, Cishaloalkyl, Cs.ioxycloalkyl, Cs-10xycloalkenyl,
heteroxyclyl ¢6 3 dén 10 canh, Ce.10aryl va heteroaryl ¢6 5 dén 10 canh tt ca dwoc thé

12
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tity y bing mot hodc nhiéu RY va/hoic R® giong nhau hogc khéac nhau;

mdi mot R duge chon doc l14p tr nhém gdm -OR®!, -NRCIRel,
halogen, -CN, -C(O)R®!, -C(O)OR¢! va -C(O)NRE!R®!;

moi mot R! dugce chon doc 14p tir nhoém gém hydro, Ciealkyl, Ci.shaloalkyl,
Cs-10xycloalkyl, Cs.joxycloalkenyl, heteroxyclyl ¢6 3 dén 10 canh, Ce.10aryl va heteroaryl
c6 5 dén 10 canh.

Theo khia canh khac [A10], sang ché dé cap dén hop chét co cong thirc (1) hodc

muoi cua no, trong do

R 13 heteroxyclyl ¢6 3 dén 10 canh dugc thé tily ¥ bing mot hogc nhiéu phén tir
thé giéng nhau hodc khac nhau dugc chon tir nhom gdm Ci.ealkyl, Ci-shaloalkyl va
Ce-10aryl.

Theo khia canh khac [A11], sang ché dé cap dén hop chit c6 cong thirc (1) hoac

muoi cua no, trong do

R! 12 heteroxyclyl ¢6 3 dén 8 canh duoc thé tuy y bang mot phan tir thé dugc
chon tir nhém gém Ci.ealkyl, Ci.shaloalkyl va Ce-10aryl.

Theo khia canh khac [A12] sang ché dé cap dén hop chét c6 cong thire (I) hodc

muoi cia no, trong do

R! dwgc chon tir trong s

O L o5 0 Yy
* * - * * o *

N FFO FF (@) (o)
O =0 A O
* * * * *
(o) F
* * * * *
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Py

va

Theo khia canh khac [A13], sdng ché dé cap dén hop chét c6 cong thire (I) hodc

mudi cia no, trong do
R! 13 heteoraryl c6 5 dén 6 canh dugc thé tiy y bang Crsalkyl.

Theo khia canh khac [B1], sang ché dé cap dén hop chét c6 cong thie (I) hodc

mudi ctia n6, trong do
R? 1a hydro.

Theo khia canh khac [B2], sang ché d& cap dén hop chat c6 cong thuc (I) hodc

mudi ctia no, trong d6
R? 1a Cj.4alkyl.

Theo khia canh khac [B3], sang ché dé cap dén hop chét c6 cong thire (I) hodc

mudi cua no, trong do
R? 1a metyl.

Theo khia canh khac [B4], sang ché d cap dén hop chét c6 cong thic (I) hodc

mudi cua nd, trong do
R? 1a halogen.

Theo khia canh khac [B5], sang ché dé cap dén hop chét c6 cong thie (I) hodc

mudi ciia no, trong do
R? dugc chon tir nhom gom flo va brom.

Theo khia canh khac [B6], sang ché d& cap dén hop chat c6 cong thire (I) hodc

mudi cia no, trong do
R? 1a flo.

Theo khia canh khac [B7], sang ché dé cap dén hop chét c6 cong thirc (1) hodc

muoi cia no, trong do

14
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R? 1a Cs.sxycloalkyl.

Theo khia canh khac [B8], séng ché dé cap dén hop chét c6 cong thirc (1) hodc

mudi cta no, trong do
R? 1a xyclopropyl.

Theo khia canh khac [C1], sang ché dé cap dén hop chét co cong thire (I) hodc

mubi cta né, trong d6

R? 14 hydro.

Theo khia canh khéc [C2], sang ché dé cap dén hop chét c6 cong thire (I) hodc
mudi cia no, trong d6

R? 1a Cralkyl.

Theo khia canh khac [C3], séng ché d& cap dén hop chat c6 cong thire (I) hodc

mudi cua no, trong do

R? 1a metyl.

Theo khia canh khac [D1], sang ché @& cap dén hop chét c6 cong thie (I) hodc
mudi cta no, trong do

hé vong A dugc chon tir nhém gdm Ce.10aryl, heteroaryl ¢ 5 dén 10 canh va
heteroxyclyl hai vong c6 9 dén 10 canh;

pla 1 hodc 2;

mdi mot R* duge chon doc 1ap tir nhom gbm Ci.alkyl, Ca.4alkinyl, Ci4haloalkyl,
hydroxy-Ci.4haloalkyl, Cishaloalkyl duoc thé bang heteroxyclyl c6 3 dén 6 canh,
halogen va phan tir thé héa tri hai =O, trong khi =O c6 thé chi 1a phan tir thé & vong
khong thom.

Theo khia canh khac [D2], sang ché dé cép dén hop chét c6 cong thire (I) hodc

mudi cia no, trong do

hé vong A dugc chon tir nhom gbm Ce-10aryl va heteroxyclyl hai vong c6 9 dén
10 canh;

pla 1 hoac 2;

15
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mdi mot R* duoc chon doc 1ap tir nhém gdm C.4alkyl, Ca-salkinyl, Cishaloalkyl,
hydroxy-Ci.shaloalkyl, Ci.shaloalkyl duogc thé bang heteroxyclyl c6 3 dén 6 canh,
halogen va phan tit thé hoa tri hai =0, trong khi =O c6 thé chi 1a phin tir thé & vong
khong thom.

Theo khia canh khac [D3], sang ché dé cap dén hop chat co6 cong thire (I) hodc

mudi cua no, trong do

A clng v6i p phén tir thé R* ¢6 cdu triic

- R” dugc chon tir nhém gébm Ciuaalkyl, Cishaloalkyl, hydroxy-Ci.alkyl,
hydroxy-Cishaloalkyl, Cishaloalkyl dugc thé bang heteroxyclyl c6 3 dén 6 canh,
Csxycloalkyl, hydroxy-Cs.sxycloalkyl, heteroxyclyl c6 3 dén 6 canh, hydroxy-
heteroxyclyl ¢6 3 dén 6 canh, halogen va -SO»-Cr.alkyl;

RB dugc chon tir nhém gdm hydro va -NHo;

RC duge chon tir nthém gdm hydro, Ci-salkyl va halogen;

hodc

RA va RC cung voi cac nguyén tir cacbon ma cac gbc nay duge gén vao dé tao ra
vong cacbon khong thom c6 5 dén 6 canh, di vong khong thom ¢6 5 dén 6 canh hoic
heteroaryl c6 5 dén 6 canh, trong d6 vong cacbon khong thom c6 5 dén 6 canh, di vong
khong thom c6 5 dén 6 canh va heteroaryl ¢6 5 dén 6 canh tht ca dugc thé tily y bang mot
ho#ic nhiéu halogen hodc bang nhém oxo.

Theo khia canh khéac [D4], sang ché dé cap dén hop chét c6 cong thie (I) hodc
mudi cua né, trong do

A cing v6i p phan ti the R* ¢6 céu tric

16
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RA duogc chon tr nhom gdm Ciaalkyl, Ciahaloalkyl, hydroxy-Ci.alkyl,
hydroxy-Ci.shaloalkyl, Cishaloalkyl dugc thé bang heteroxyclyl c6 3 dén 6 canh,
Cs.sxycloalkyl, hydroxy-Cssxycloalkyl, heteroxyclyl c6 3 dén 6 canh, hydroxy-
heteroxyclyl c6 3 dén 6 canh, halogen va -SO,-C.4alkyl;

R® duge chon tir nhém gdm hydro va -NHa;
RC duoc chon tir nhém gdm hydro, Cialkyl va halogen;
hodc

RA va RC cling v6i cac nguyén tir cacbon ma céc gde nay dugc gin vao dé tao ra
vong cacbon khong thom ¢6 5 dén 6 canh hodc di vong khong thom c6 5 dén 6 canh,
trong d6 vong cacbon khong thom ¢6 5 dén 6 canh va di vong khong thom c6 5 dén 6

canh ca hai dugc thé thy ¥ bang mot hozc nhiéu halogen hodc bang nhém oxo.

Theo khia canh khac [D5], sang ché dé cip dén hop chit c6 cong thic (I) hodc

muodi cua no, trong do

A cing v6i p phan tir thé R* ¢6 céu tric

RA duoc chon tir nhém gdbm Cishaloalkyl, hydroxy-Ci.shaloalkyl va
C14haloalkyl duoc thé bing heteroxyclyl c6 3 dén 6 canh;

RE 1a hydro;
RC duge chon tir nhém gdém hydro, Ci.salkyl va flo;
hodc

RA va R€ ciing véi cdc nguyén tir cacbon ma cac goc nay dugce gan vao dé tao ra

17
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vong cacbon khong thom ¢6 5 dén 6 canh, di vong khong thom c6 5 dén 6 canh hoic
heteroaryl c6 5 dén 6 canh, trong d6 vong cacbon khong thom c6 5 dén 6 canh, di vong
khong thom ¢6 5 dén 6 canh va heteroaryl ¢6 5 dén 6 canh tat ca duoc thé tuy y béng mot

hodc nhiéu flo hoac bang nhém oxo.

Theo khia canh khac [D6], sang ché d& cap dén hop chét c6 cong thirc (I) hoac

muoi cua no, trong do

A cing v6i p phén tir thé R* ¢6 cdu triic

RA dugc chon tr nhom gdbm Cjishaloalkyl, hydroxy-Cishaloalkyl va
C14haloalkyl duge thé bang heteroxyclyl c6 3 dén 6 canh;

RB 1a hydro;
RC duoc chon tir nthém gdm hydro, Cialkyl va flo;
hodac

RA va RC cling véi cac nguyén tir cacbon ma cac gbe nay duge gén vao dé tao ra
vong cacbon khong thom ¢6 5 dén 6 canh hodc di vong khong thom c6 5 dén 6 canh,
trong d6 vong cacbon khong thom ¢6 5 dén 6 canh va di vong khong thom ¢6 5 dén 6

canh ca hai dugc thé tiy y bang mot hodc nhiéu flo hodc bang nhém oxo.

Theo khia canh khac [D7], sing ché dé cap dén hop chét c6 cong thire (I) hodc

muoi cua nod, trong do

A ciing v6i p phan tir thé R* dugc chon tir trong s0

F F F ek
F F F F

F
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Theo khia canh khac [D8], sang ché dé cap dén hop chét c6 cong thic (I) hodc

mudi cua no, trong do

A ciing v6i p phan tir thé R* duoc chon tir trong sd

F
F F F E
F F F F
F
* * * *
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TAt ca cac khia canh c4u tric tir [A1] dén [A13], [B1] dén [B8], [C1] dén [C3]
va [D1] dén [D8] néu trén lan lugt 1a cc phuong 4n wu tién cua céc khia canh [A0], [BO],
[CO] va [DO] twong ting. Céc khia canh cdu tricc [A0] dén [A13], [BO] dén [B8], [CO] dén
[C3] va [DO] dén [D8] lién quan dén céc phdn phan tir khac nhau cla cac hop chét (I)
theo sang ché c6 thé dugc két hop véi nhau khi can thiét trong céac t6 hop [A][B][C][D]
dé thu dugc céc hop chat (I) wu tién. M&i mot t6 hop [A][B][C][D] dai di¢n va x4c dinh

cac phuong 4n riéng biét hodc cac tap hgp con chung cua cac hop chét (I) theo sang ché.

Céac phuong an uu tién theo sang ché véi cong thire cau tric (1) 1a cac hop chét

minh hoa tir -1 dén I-179 va bat ky tap hop con nao cua chung.

T4t ca cac hop chat trung gian tong hop duge x4c dinh chung ciing nhu dugc boc

16 cu thé & ddy va muoi cua ching cling 12 mot phan cua sang che.

Tét ca cac bude phan Gng tong hop riéng biét cling nhu céc trinh tw phan Gng
bao gdm céc budc phan Gng tdng hop riéng biét nay, ca dugc xac dinh chung hodc dugc

boc 16 cu thé ¢ day cling 1a mot phan cla sang ché.

Sang ché con dé cap dén cac hydrat, solvat, dang da hinh thé, chit chuyén hoa,

20
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dAn xuét, chit dong phan va tidn dugc cht ciia hop chit c6 cong thirc () (bao gOm tét ca

cac phuong 4n cua no).

Séng ché con dé cap dén hydrat cua hop chét ¢6 cong thirc (I) (bao gom tit ca

cac phuong an cua no).

Séng ché con d& cap dén solvat ciia hop chét c6 cong thire (I) (bao gOm tat ca cac

phuong an cua no).

Céc hop chat c6 cong thie (I) (bao gém tat ca cac phuong an cua no) ma vi du
mang cac nhom este 1a tién dugc chat tiém nang, este dugc tach dudi cac di€u kién sinh

ly va cling 1a mgt phan cua sang ché.

Séang ché con dé cap dén mudi duge dung ctia hop chét c6 cong thic (I) (bao

gOm tét ca cac phuong 4n cla no).

Sang ché con dé cap dén mudi duoc dung cua hop chét c6 cong thirc (I) (bao

gbm tit ca cac phuong én clia nd) voi cac axit hodc bazo vo co hodc hitu co.
S dung trong y hoc — Phwong phap diéu tri

Sang ché dé cap dén céac hop chét trc ché SOS1, dic biét 1a cac hop chét co6 cong
thire (1) (bao gdm tat ca cac phuong an cua nd), cac hop chét nay hitu dung trong diéu tri
va/hodc phong ngira bénh va/hogc tinh trang lién quan dén hoic duoc diéu bién boi SOSI,
nhét 13 trong d6 viée trc ché su tuong tac cia SOS1 va protein ho RAS va/hodc RACI 1a
co loi ich tri liéu, bao gdbm, nhung khéng chi gi6i han o, diéu tri va/hoic phong nglra ung

thu.

Theo khia canh khéc, sang ché dé cap dén hop chét c6 cong thire (I) — hodc mudi

duoc dung cia n6 — dé st dung lam thudc.

Theo khia canh khéc, sang ché gé cap dén hop chét c6 cong thie (I) —hoac mubi

duoc dung ctiia né — dé str dung trong phuwong phap diéu tri cho nguoi hodc dong vét.

Theo khia canh khéc, sang ché dé cap dén hop chat trc ché SOS1, dac biét 1a hop
chét c6 cong thue (I), — hodc mudi dugc dung ctia nd — dé sur dung trong diéu tri va/hoic
phong nglra bénh va/hodc tinh trang trong do viée uc ché su tuong tac cua SOSI va
protein ho RAS va/hodc RACI la c6 loi ich tri liéu, bao gém, nhung khong chi giéi han

&, diéu tri va/hodc phong ngtra ung thu.
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Theo khia canh khéc, sang ché dé cap dén hop chét rc ché SOS1, dic biét 1a hop
chét c6 cong thuce (I), — hodc mubi duoc dung ciané — dé sur dung trong diéu tri va/hoic

phong nglra ung thu.

Theo khia canh khéc, sang ché dé cap dén hop chét trc ché SOS1, dic biét 1a hop
chéit c6 cong thie (I), — hodc mudi duge dung cia n6 — dé st dung trong phuong phap

diéu tri va/hodc phong ngtra ung thu ¢ nguoi hodc dong vat.

Theo khia canh khéc, sang ché dé cap dén hop chét e ché SOS1, dic biét 1a hop
chét co6 cong thire (I), — hodc mubi duoc dung cua no — dé str dung trong phuong phéap

diéu tri va/hodc phong ngira ung thu ¢ nguoi hodc dong vat.

Theo khia canh khac, sang ché dé cap dén hop chit ttc ché SOS1 — hoic mubi
dugc dyng ciano — dé sir dung nhu dugce xac dinh ¢ trén trong d6 hop chét wre ché SOS1

ndy duoc dung trude, sau hodc cung vai it nhat mot dugce chat khac.

Theo khia canh khac, sang ché @é cap dén hop chét c6 cong thire (I) —hoac mudi
duoc dung cua no — dé str dung nhu duoc xac dinh & trén trong d6 hop chét nay duoc

dung trudc, sau hodc cung voi it nhat mot duge chat khac.

Theo khia canh khac, sang ché dé cap dén hop chét trc ché SOS1 — hodc mubi
duoc dung cianod — dé sir dung nhu dugc xé4c dinh ¢ trén, trong do hop chét rc ché SOS1

nay dugc dung két hop véi it nhét mot dugc chét khac.

Theo khia canh khac sang ché dé cap dén hop chét c6 cong thire (I) — hodc mudi
duoc dung cua nd — dé st dung nhu dugc xac dinh ¢ trén, trong d6 hop chét nay duogc
dung két hop véi it nhét mot duge chét khac.

Theo khia canh khac, sang ché dé cap dén duoc chét dugc diéu ché dé dugc dung
trudce, sau hodc cung voi hop chét trc ché SOS1 — hoic mudi duoc dung cua no — dé sir
dung nhu duge xac dinh 6 trén trong st dung hop chét c6 cong thire (1).

Theo khia canh khac, sang ché dé cap dén duoc chat dugc didu ché dé duoc ding
trude, sau hodc cung vo6i hop chét c6 cong thire (I) — hodc mubi dugce dung cia nd — dé
st dung nhu dugc xéc dinh ¢ trén trong st dung hop chét c6 cong thire (I).

Theo khia canh khéc, sang ché dé cap dén hop chét trc ché SOS1, dic biét 1a hop

chét c6 cong thire (I), — hodc mubi dugce dung ctia n6 — dé st dung trong diéu tri hodc
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trong phuong phéap diéu tri nhu duge xéac dinh & trén.

Phin mé ta con md ta viéc sit dung cua hop chit e ché SOS1, dac biét 1a hop
chét c6 cong thire (I), —hodc mubi dugc dung cda n6 — trong diéu ché dugc phém dé diéu

tri va/hodc phong nglra ung thu.

Phan md ta con mo ta viéc sir dung cta hop chét trc ché SOS1 — hodc mudi dugce
dung ctia n6 — nhu duge xéc dinh ¢ trén trong d6 hop chét e ché SOS1 nay dugc dung

trude, sau hodc cung vai it nhat mot duoc chat khac.

Phin mo ta con mé ta viéc st dung ctia hop chit c6 cong thic (I) — hoge mudi
duogc dung cia n6 — nhu dugc xac dinh 6 trén trong d6 hop chét nay duoc dung trudc,

sau hodc cung véi it nhat mot dugc chat khac.

Phan mé ta con mod ta viéc sit dung cua hop chat e ché SOS1, dic biét 1a hop
chét co cong thirc (I), — hodc mubi dugc dung cta n6 — nhu dugc xac dinh ¢ trén trong
diéu tri.

Phin mo6 ta con mo ta phuong phap diéu tri va/hodc phong ngira bénh va/hodc
tinh trang trong do viéc ¢ ché su twong tac cia SOS1 va protein ho RAS hodc RACI la
¢0 loi ich tri liéu bao g@)m viéc dung mot lugng c6 tac dung diéu tri cua hop chét tc ché
SOS1, dac biét 1a hop chét c6 cong thuc (I), — hoac mudi duoc dung cla n6 — cho con
nguoil.

Phén mo ta con md ta phuwong phap diéu tri va/hodc phong ngira ung thu bao gém
viée ding mot luong c6 tac dung diéu trj ctia hop chét we ché SOSI, dac biét 1a hop chét
¢6 cong thue (I), —hodc mudi duge dung ctia n6 — cho con nguoi.

Phan mo ta con mo ta phuong phap nhu dugc xac dinh & trén trong d6 hop chét
trc ché SOS1 — hoic mudi duoc dung cua n6 — duge dung trudce, sau hodc cung voi it nhét
mot duoc chét khac.

Phén mb ta con mo ta phuong phap nhu dugce xac dinh 6 trén trong d6 hop chat
c6 cong thac (I) — hodc mubi duge dung ciia n6 — duge ding trudce, sau hodc cung véi it
nhét mot dugc chét khéc.

Phén mé ta con mo ta phuwong phap nhu dugce xac dinh 6 trén trong d6 hop chat

trc ché SOS1 — hodc mudi dugc dung ctia né — duoc dung két hop véi lugng c6 tac dung
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didu tri ctia it nhit mot dugc chat khac.

Phéin mé ta con md ta phwong phap nhu duoc xac dinh & trén trong d6 hop chét
c6 cong thie (I) — hoac mubi duoc dung cia nd — duge dung két hop v6i lugng c6 tac

dung didu tri ca it nhat mot dugc chét khac.
Phin mo6 ta con mé ta phwong phap diéu tri nhu dugce xac dinh 6 trén.
Theo khia canh khéc, sang ché dé cap dén bo kit bao gom

e dugc phim hoic dang lidu luong thir nhit bao gdm hop chét uc ché SOS1 va
tuy v, mot hodc nhiéu chat mang, ta dugc va’hodc thé mang dugc dung, va
e it nhit duoc phim hoic dang lidu lwong thir hai bao gom dugc chét khac va tiry

y, mot hodc nhiéu chét mang, ta dugc va’hodc thé mang dugc dung.
Theo khia canh khéc, sang ché dé cap dén bo kit bao gdm

e duoc phdm hodc dang liéu lwong thi nhét bao gbm hop chét co6 cong thirc (I) va
tuy y, mot hodc nhiéu chét mang, ta dugc va’hodc thé mang dugc dung, va
e it nhét dugc phim hozc dang lidu luong thir hai bao gbm dugc chét khac va tiry

y, mot hoac nhiéu chét mang, ta dugc va/hodc thé mang dugc dung.

Theo khia canh khéc, sang ché dé cap dén duoc phém bao gém it nhat mot (tét
hon 1a mot) hop chét c6 cong thirc (T) — hoac mubi duge dung ctia né — va mot hodc nhiéu

ta duoc dugce dung.

Theo khia canh khéc, sang ché d& cap dén dugc pham bao gbm hop chét ¢6 cong

thitc (I) — hodc mudi dugc dung ctia n6 — va it nhat mot (tot hon 1a mot) dugc chét khéc.

Theo khia canh khéc, duge chit dé dugc sir dung cung/két hop véi hop chét trc
ché SOS1, dic biét 1a hop chét c6 cong thirc (T) (bao gom tat ca cac phuong an riéng biét
hodc cac tp hop con chung cta cic hop chét (1)), hodc trong céac str dung y hoc, st dung,
phuong phap diéu tri va/hodc phong ngtra nhu duoc xéac dinh trong ban mo6 ta nay (0 trén
va dudi day) co thé duogc chon tir bét ky mot hoac nhiéu trong sb cac dugc chit dudi day
(t6t hon chi duy nhét mot duoc chit bd sung dugc sir dung trong tat ca cac phuong 4n
nay):

1. chét trc ché EGFR va/hodc cac dot bién ciia n6
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a. vi du, afatinib, erlotinib, gefitinib, lapatinib, cetuximab, panitumumab,
osimertinib, olmutinib, EGF-816;

b. tdt hon la afatinib, osimertinib va cetuximab;

c. t6tnhat 13 afatinib

2. chét trc ché ErbB2 (Her2) va/hoic cac dot bién cla nd

a. vi du, afatinib, lapatinib, trastuzumab, pertuzumab;
b. tdt hon 14 afatinib va trastuzumab;

c. tbtnhét 1a trastuzumab;
3. chit e ché ALK va/hodc cac dot bién ciia nd

a. vi du, crizotinib, alectinib, entrectinib, brigatinib;
b. t6t hon 1a crizotinib va alectinib;
c. tbtnhét 1a crizotinib;
4. chét trc ché MEK va/hodc céc dot bién cua né
a. vi du, trametinib, cobimetinib, binimetinib, selumetinib, refametinib;

b. t6t hon 1a trametinib va cobimetinib;

c. tot nhit 13 trametinib;
5. chét rc ché KRAS lién két GDP va/hodc cac dot bién ctia nd

a. chét ac ché khong thé dao ngugc cia KRAS G12C
i.  vidu, ARS-853 (hgp chit V-64 trong tai liéu WO 2014/152588), vi du 1-272
trong tai liéu WO 2016/044772;
b. chét trc ché c6 thé dao nguge ciia KRAS lién két GDP va/hodc cée dot bién cia
no;
6. chat e ché BCR-ABL va/hodc cac dot bién ciia nd
a. vi du, imatinib, dasatinib, nilotinib;
b. tbt hon 1a imatinib va nilotinib;
c. tdt nhét 13 imatinib;
7. chit trc ché FGFR1 va/hoic FGFR2 va/hodc FGFR3 va/hodc cac dot bién cua nd

a. Vi du, nintedanib;
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8. chét e ché ROS1 va/hodc cac dot bién ctia nd

a. vi du, crizotinib, entrectinib, lorlatinib, ceritinib, merestinib;
b. tot hon 12 crizotinib va entrectinib;

c. ttnhat 1 crizotinib;
9. chit trc ché ¢-MET va/hodc cac dot bién ciia nd
10. chét tic ché AXL va/hodc cac dot bién cua né
11. chét tic ché NTRK 1 va/hodc cac dot bién ctia né
12. chét trc ché RET va/hoic cac dot bién cua nod
13. taxan

a. vi du, paclitaxel, nab-paclitaxel, docetaxel;

b. tbthon la paclitaxel;
14. Hop chét chia platin
a. vi du, cisplatin, carboplatin, oxaliplatin;
15. chat chéng chuyén héa
a. vi du, 5-fluorouracil, capecitabine, floxuridine, cytarabine, gemcitabine, td hop
cua trifluridine va tipiracil (= TAS102);
b. tbt hon la gemcitabine;
16. chét e ché kinaza nguyén phan
a. vidu, chat ac ché CDK4/6
i.  vi du, palbociclib, ribociclib, abemaciclib;
ii.  tt hon 1a palbociclib va abemaciclib;
iii.  tot nhét 1a abemaciclib;
17. tac nhan tri liéu mién dich

a. vi du, chit tc ché diém kiém soat mién dich
i.  vidu, khang-CTLA4 mAb, khang-PD1 mAb, khang-PD-L1 mAb, khang-
PD-L2 mAb, khang-LAG3 mAb, khang-TIM3 mAb;
ii.  t6t hon 1a khang-PD1 mAb;

iii.  vi du, ipilimumab, nivolumab, pembrolizumab, atezolizumab, avelumab,
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durvalumab, pidilizumab, PDR-001 (= spartalizumab);
iv.  t6t hon la nivolumab, pembrolizumab va PDR-001 (= spartalizumab);

v.  tot nhit 1a pembrolizumab;
18. thude chéng tao mach

a. vi du, bevacizumab, nintedanib;

b. tbt nhét 1a bevacizumab;
19. chét trc ché men topoisomeraza

a. vi duy, irinotecan, liposomal irinotecan, topotecan;

b. tbt nhét 12 irinotecan;
20. chét trc ché A-Raf va/hoic B-Raf va/hoidc C-Raf va/hodc cac dot bién cta nd

a. vidu, RAF-709 (= vi du 131 trong tai liéu WO 2014/151616), LY-3009120 (= vi
du 1 trong tai liéu WO 2013/134243);

21. chét tre ché ERK va/hodc cac dot bién clia nd
a. vi du, ulixertinib;
22. cht didu hoa qua trinh chét té bao theo chuong trinh

a. vi du, chit e ché sy twong tac gilta p53 (t6t hon 1 p53 chirc nang, t6t nhat 1a wt
p53) va MDM2 (“chit {rc ché MDM2”);
i. vi duy, HDM-201, NVP-CGM097, RG-7112, MK-8242, RG-7388,
SAR405838, AMG-232, DS-3032, RG-7775, APG-115;
ii.  tot honla HDM-201, RG-7388 va AMG-232
b. vi du, chét G ché PARP;
c. vi du, chat ttc ché MCL-1;

23. chét e ché mTOR
a. vi dy, rapamycin, temsirolimus, everolimus, ridaforolimus;
24. chét diéu hoa ngoai di truyén

a. vi dy, chét trc ché BET
i.  vidy, JQ-1, GSK 525762, OTX 015 (= MK8628), CPI 0610, TEN-010 (=
RO6870810);
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b. vi du, chit trc ché CDKO;
25. chét trc ché IGF1/2 va/hoiac IGF1-R

a. vi du, xentuzumab (antibody 60833 trong tai liéu WO 2010/066868), MEDI-573
(= dusigitumab);

26. chét trc ché RAS GEFs va/hoic cac dot bién cia né
a. vidu, chét trc ché SOS2 va/hodc cac dot bién ctia nd
27. chét trc ché PI3K va/hodc cac dot bién ciia nd

Trong sang ché ny, can hiéu ring, cac t6 hop, dugc pham, b kit, phuong phép,
viéc st dung hodc cac hop chit dé st dung theo sang ché nay co thé du dinh dé dung
cung lic, ddng thdi, lin tiép, 14n luot, xen k& hodc riéng biét cac hoat chét hoac thanh
phan. S& duoc hidu r6 rang, hop chét i ché SOSI (vi du, hop chét 6 cong thire (I)) va
it nhat mot duge chit khéac co thé dugc dung & dang dugc phéi ché phu thudc hodc doc
14p, vi du nhu hop chét G ché SOSI (vi du, hop chit c6 cong thire (1) va it nhat mot
duoc chét khac c6 thé duoc ding nhu mot phan cta ciing dugc pham/dang lidu luwong
hodc t6t hon trong cac dugc pham/dang lidu luong riéng biét.

Mo ta chi tiét sang ché

Trong ngit canh nay, “t4 hop™ hodc “dugc két hop” theo nghia ctia sang ché nay
bao gdbm, nhung khong chi giéi han ¢, san pham ma xuét phat tir viéc tron hodc két hop
nhiéu hon mét hoat chét va bao gdm ca két hop cb dinh va khong 6 dinh (vi dy, tu do)
(bao gém ca cac bo kit) va viéc sit dung, vi du nhu str dung cung luc, déng thoi, lién tiép,
lan luot, xen k& hodc riéng biét cac thanh phﬁn hodc hoat chit. Thuat ngir “két hop cd
dinh” nghia 1a, cac hoat chét ca hai dugc dung cho bénh nhén ciing luc & dang thuc thé
hodc liéu luong don. Thuét ngit “két hop khong ¢ dinh” nghia 13, cac hoat chét ca hai
dugc diung cho bénh nhan & dang céc thuc thé riéng biét cing lac, dong thoi hodc lién
tiép khong theo céc giGi han thoi gian cu thé, trong dé viéc dung nhu vdy cung clp céc

murc hiéu qua tri liéu cua hai hgp chét trong co thé bénh nhan.

Viéc ding hop chét tre ché SOS1 (vi du, hop chét c6 cong thire (I)) va it nhat mot
duoc chit khac c6 thé dién ra bang cach ding dong thoi cac thanh phan hodc hoat chét,

vi du nhu bang cach dung ching cung luc hodc dong thoi trong mot ché phdm phéi ché
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hozc dang liéu luong duy nhét hoic trong hai hodc nhiéu ché pham phdi ché hoac dang
liéu lwong riéng biét. Theo cach khac, viéc dung hop chit trc ché SOS1 (vi du, hop chét
c6 cong thuce (1)) va it nhit mot dugc chat khéac c6 thé dién ra bang cach dung céc thanh
phén hoac hoat chét lién tiép hodc theo cach xen k&, vi du nhu trong hai hoac nhiéu ché

pham phéi ché hodc dang liéu lwong riéng biét.

Vi du, viéc dung cung lac bao gdm viéc dung co ban 1a cung thoi gian. Dang
dung nay cling ¢6 thé duoc goi 1a “dung dong thoi”. Dung ddng thoi bao gbm viéc ding
céc hoat chit trong cuing khoang thoi gian tdng thé, vi du vao cing ngay nhung khong
nhét thiét cuing thoi gian. Dung xen k& bao gdm viéc dung mot tac nhén trong mot khoang
thoi gian, vi du trong tién trinh vai ngay hodc mot tuan, tiép theo bang cach dung (c4c)
tac nhan khac trong mot khoang thoi gian tiép sau, vi du trong tién trinh vai ngay hoic
mot tudn, va sau do, 1ap lai m6 hinh trong mot hoac nhiéu chu trinh. Viéc diing lién tiép
hoac lan luot bao g@)m viéc dung mot tac nhan trong mot khoang thoi gian thtr nhét (vi
du, trong tién trinh vai ngdy hodc mot tudn) sir dung mot hodc nhiéu lidu, tiép theo bang
cach ding (cac) tac nhan khac trong mot khoang thoi gian thtr hai va/hodc bd sung (vi
du, trong tién trinh vai ngay hodc mét tudn) sir dung mot hoge nhiéu lidu. Phac do gbi lén
nhau ciing c¢6 thé dugc st dung, phac dd nay bao gom viéc dung céc hoat chét & cac ngay
khéc nhau trong cing thdi gian didu tri, khong nhét thiét theo trinh tu déu dan. Nhing
thay doi vé cac huéng dan chung nay cling co thé duoc stir dung, vi du, theo céc tac nhén

dugc sir dung va tinh trang cua dbi tuong.

Céc thanh phan cua td hop theo sang ché nay c6 thé dugc dung (theo cach phu
thude hodc doc 14p) bing céc phuong phéap thong thudng dbi véi ngudi c6 kién thirc trung
binh trong linh vuc, vi dy, theo dudong uéng, duong tiéu hoa, duong ngoai ti€u hoa (vi
du,, theo dudng trong co, trong phic mac, trong tinh mach, qua da hodc dudi da hoac céy
ghép), duong mili, duong am dao, duong truc trang hodc duong tai chd va c6 thé duoc
phéi ché, duy nhét hodc cliing nhau, trong cac ché pham don vi lidu lugng thich hop chira
ché4t mang, ta duogc va/hodc thé mang dugc dung khong doc thong thuong thich hop cho

mdi mot dudng dung.

Phéan mé ta con md ta phuong phap diéu tri va/hodc phong ngira ung thu bao gbm
viéc dung cho bénh nhéan can thiét mot luong co tac dung diéu tri cua hop chét {rc ché

SOS1 (vi du, hop chét c6 cong thire (1)) va luong ¢6 tac dung diéu tri ciia it nhat mot
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dugc chit khéc, trong d6 hop chét tc ché SOSI (vi du, hop chét c6 cong thire (I)) duge
dung Cﬁng lac, déng thot, lién tiép, lan luot, xen k& hodc riéng biét cung voi it nhét mot

duoc chat khac.

Theo khia canh khac, sang ché dé cap dén hop chat trc ché SOS1 (vi du, hop chét
c6 cong thuc (1)) dé st dung trong diéu tri va/hodc phong nglra ung thu, trong d6 hop
chét Grc ché SOS1 (vi du, hop chét ¢6 cong thire (1)) duge dung cing lic, dong thoi, lién

tiép, 1an luot, xen ké hodc riéng biét cing véi it nhét mét duoc chét khac.
Theo khia canh khac, séng ché dé cap dén bo kit bao gom

e duoc phém hoac dang lidu luong thir nhét bao gém hop chét tre ché SOS1 (vi du,
hop chét c6 cong thic (1)), va tuy ¥, mot hodc nhiéu chit mang, ta dugc va/hodc
thé mang dugc dung, va

e it nhat duoc phim hoic dang lidu lugng thir hai bao gbm dugc chat khac, va tiy

y, m§t hodc nhiéu chit mang, t4 dugc va’hoac thé mang dugc dung,

d8 st dung trong diéu tri va/hodc phong ngira ung thu, trong d6 dugc phim thir nhat can
duoc dung cung luc, déng thoi, lién tiép, lan luot, xen k& hodc riéng biét cung v6i duge

pham hozc dang liéu lugng thir hai va/hodc b sung.

Theo phuong an khéc cua sang ché, cac thanh phéan (tirc 13, cac thanh phan két
hop) cua ché pham két hop, bd kit, viéc s dung, phuong phap va hop chét dé st dung

theo sang ché (bao gOm tat ca cdc phuong an) duoc dung cung luc.

Theo phuong an khéc theo sang ché cac thanh phan (ttc 13, cac thanh phan két
hop) of ché phdm két hop, bd kit, viéc st dung, phuong phép va hop chat dé sir dung
theo sang ché (bao gdm tat ca cdc phuong an) dugc dung dong thoi.

Theo phuong an khéac theo sang ché céac thanh phan (ttc 13, cac thanh phan két
hop) ctia ché phdm két hop, b6 kit, viéc sir dung, phuong phép va hop chét dé st dung
theo sang ché (bao gOm tat ca cic phuong an) dugc dung lién tiép.

Theo phuong an khac theo sang ché cac thanh phan (ttc 13, cdc thanh phan két
hop) ctia ché phim két hop, b kit, viée sit dung, phuong phap va hop chat dé str dung

theo sang ché (bao gbm tat ca cdc phuong an) dugc ding 1an luot.
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Theo phuong an khac theo sang ché cac thanh phan (tirc 13, céc thanh phén két
hop) cua ché pham két hop, bo kit, viéc st dung, phuong phap va hop chit dé sir dung

theo sang ché (bao gbm tat ca cdc phuong 4n) duge dung xen ke.

Theo phuong an khac theo sang ché cac thanh phan (tic 13, cac thanh phén két
hop) cua ché pham két hop, bd kit, viéc st dung, phuong phap va hop chit dé sir dung

theo sang ché (bao gbm tat ca cac phuong an) dugc dung riéng biét.

“Luong c6 tac dung diéu tri” cta (cac) hop chét hoat tinh can duoc dung 12 luong

ti thiéu can thiét dé phong ngira, cai thién hodc dicu tri bénh hodc roi loan.

Ché pham két hop theo sang ché nay c6 thé duge ding 6 lidu c6 hiéu qua tri liéu
duy nhét hodc dugc phén chia hang ngay. Cic thanh phan hoat tinh cta ché pham két hop
¢6 thé duoc ding & liéu nhu vay sao cho ching c6 hi¢u qua tri liéu trong liéu phap don
tri liéu, hodc & liéu nhu vay sao cho thép hon liéu dugc st dung trong liéu phap don tri

liéu, nhung khi dugce két hop tao ra lugng ¢ tac dung diéu tri (chung) mong mudn.

Theo khia canh khac, bénh/tinh trang/ung thu can duge didu tri/phong nglra bang
hop chét trc ché SOS1, hop chét tic ché SOS1 dé sir dung, hop chét c6 cong thuc (1), hop
chit c6 cong thirc (I) dé sir dung, sir dung dé diéu ché va phuong phap diéu tri va/hodc
phong ngira nhu duge xac dinh trong ban mo ta nay (¢ trén va dudi day) dugc chon tu
nhém gdm ung thu tuy, ung thu phoi, ung thu dai tryc trang, ung thu duong mat, da u
tay, u hic t6, ung thu tir cung, ung thu ndi mac tir cung, ung thu tuyén giap, bénh bach
cau tay bao cip tinh, ung thu bang quang, ung thu dudng tiét niéu, ung thu da day, ung
thu ¢b tir cung, ung thu bidu mé té bao viy & dau va ¢b, u lympho té bao B 16n lan tda,
ung thu thyc quan, bénh bach cau lympho man tinh, ung thu té bao gan, ung thu va, ung
thu budng tring, ung thu tién liét tuyén, u nguyén bao than kinh dém, ung thu than va

cac sarcom.

Theo khia canh khac, bénh/tinh trang/ung thu can dugc diéu tri/phong nglra bang
hop chét trc ché SOS1, hop chét irc ché SOS1 dé sir dung, hop chét ¢6 cong thire (I), hop
chét c¢6 cong thic (1) @& st dung, sir dung dé didu ché va phwong phap didu tri va/hoidc
phong ngira nhu dugce xdc dinh trong ban m6 ta nay (0 trén va dudi day) duoc chon tu
nhém gdm ung thu tuy, ung thu phdi (t6t hon la ung thu phoi khong phai té bao nhd
(NSCLC)), ung thu duong mat va ung thu dai tryc trang.
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Theo khia canh khac, bénh/tinh trang can dugc diéu tri/phong ngua béng hop
chét tre ché SOS1, hop chét trc ché SOS1 dé sir dung, hop chét c6 cong thirc (1), hop chét
¢6 cong thic (I) dé str dung, str dung dé diéu ché va phuong phéap diéu tri va/hodc phong
ngira nhu dugc xac dinh trong ban mo ta nay (¢ trén va dudi day) la bénh RASopathy,
t6t hon duoc chon tir nhém gdm bénh u xo than kinh typ 1 (NF1), hoi chiing Noonan
(NS), hoi ching Noonan véi nhiéu tan nhang (Multiple Lentigines) (NSML) (con dugc
goi 1a hoi chimg LEOPARD), hoi ching di dang mao mach - di dang dong mach
(Capillary Malformation-Arteriovenous Malformation Syndrome: CM-AVM), hoi
chung Costello (CS), hi chimg tim - mat - da (CFC), hdi ching Legius (cling dugc biét

14 hoi chimg gibng NF1) va u xo loi di truyén.

Theo khia canh khac, bénh/tinh trang/ung thu can duge diéu tri/phong ngira bing
hop chét trc ché SOS1, hop chét irc ché SOS1 dé st dung, hop chat c6 cong thie (I), hop
chét ¢6 cong thire (T) d& sit dung, sit dung dé diéu ché va phuong phap diéu trj va/hodc
phong ngtra nhu duge xac dinh trong ban mo ta nay (¢ trén va dudi day) la bénh/tinh
trang/ung thu dugc xac dinh la thé hién mot hoic nhiéu trong sb cac du hiéu phan tu

sau:
1. Nhitng thay doi vé KRAS:

a. khuéch dai KRAS (wt hodc dot bién);
b. su biéu hién qua mirc KRAS (wt hodc dot bién);
c. (cac) dot bién KRAS:
i, cac dotbién G12 (vidu, G12C, G12V, G128, G12A, G12V, GI2R, G12F,
G12D);
ii. cac dot bién G13 (vi du, G13C, G13D, G13R, G13V, G138, G13A)
iii. ot bién T35 (vi du, T351);
iv.  dot bién 136 (vi du, I36L, I36M);
v.  dot bién E49 (vi du, E49K);
vi.  dotbién Q61 (vi du, Q61H, Q61R, Q61P, Q61E, Q61K, Q61L, Q61K);
vii.  dot bién K117 (vi du, K117N);
viii.  dot bién A146 (vi du, A146T, A146V);

2. Nhitng thay d6i vé NRAS:
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a. Khuéch dai NRAS (wt hodc dot bién);
b. su bidu hién qua mitc NRAS (wt hodc dot bién);
c. (cac) dot bién NRAS:
i, cac dot bién G12 (vi du, G12A, G12V, G12D, G12C, G128, G12R);
ii.  dotbién G13 (vi du, G13V, G13D, G13R, G138, G13C, G13A);
iii.  dotbién Q61 (vi du, Q61K, Q61L, Q61H, Q61P, Q61R);
iv.  dotbién A146 (vi du, A146T, A146V);

3. Nhitng su thay ddi vé HRAS:

a. su khuéch dai HRAS (wt hodc dot bién);
b. su biéu hién qua mic HRAS (wt hodc dot bién);
c. (cac) dot bién HRAS;
i, dot bién G12 (vi du, G12C, G12V, G128, G12A, G12V, GI2R, GI2F,
G12D);
ii.  dotbién G13 (vi dyu, G13C, G13D, G13R, G13V, G138, G13A);
iii.  dotbién Q61 (vi du, Q61K, Q61L, Q61H, Q61P, Q61R);

4. Nhitng su thay dbi vé EGFR:

a. su khuéch dai EGFR (wt hodc dot bién);
b. su biéu hién qua mic EGFR (wt hogc dot bién);
c. Dot bién EGFR
i.  vi du, xen doan exon 20, khuyét doan exon 19 (Del19), G719X (vi du,
G719A, G719C, G719S), T790M, C797S, T854A, L858R, L861Q, hodc
su két hop bét ky gitra cac dot bién nay;
5. Nhing thay doi vé ErbB2 (Her2):
a. su khuéch dai ErbB2;
b. su biéu hién qua muc ErbB2;
c. (cac) dot bién ErbB2
i, vi du, R678, G309, L755, D769, D769, V777, P780, V842, R896,

2264 2278del (L755 T759del), ¢.2339 2340ins (G778 P780dup),
S310;

6. nhitng thay doi vé c-MET:
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a. su khuéch dai c-MET;
b. su biéu hién qua mirc c-MET;
c. (céc) dot bién c-MET
i. vi du, E168, N375, Q648, A887, E908, T1010, V1088, H1112, R1166,
R1188, Y1248, Y1253, M1268, D1304, A1357, P1382;
7. nhing thay doi vé AXL:
a. su khuéch dai AXL;
b. su biéu hién qua mirc AXL;
8. nhitng thay di vé BCR-ABL:
a. su tai sip xép lai nhiém sdc thé lién quan dén gen ABL;
9. nhitng thay d6i vé ALK:
a. su khuéch dai ALK;
b. su biéu hién qua mirc ALK;
c. Dot bién ALK
i. vidu, 1151Tins, L1152R, C1156Y, F1174L, L1196M, L1198F, G1202R,
S1206Y, G1269A;
d. su tai sp xép lai nhidm séc thé lién quan dén gen ALK;
10. nhimg thay d6i vé FGFRI:
a. su khuéch dai FGFR1;
b. su biéu hién qua mirc FGFR1;
11. nhimg thay dbi vé FGFR2:
a. su khuéch dai FGFR2;
b. su biéu hién qua mic FGFR2;
12. nhimng thay d6i vé FGFR3:
a. su khuéch dai FGFR3;
b. su biéu hién qua mirc FGFR3;

c. su tai sip xép lai nhiém sic thé lién quan dén gen FGFR3;

13. nhitng thay dbi vé NTRK1:
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a. su tai sip xép lai nhidm séc thé lién quan dén gen NTRK1;
14. nhitng thay d6i vé NF1:

a. (cac) dot bién NF1;
15. nhirng thay do6i vé RET:

a. su khuéch dai RET;

b. su biéu hién qua muc RET;

c. su tai sip xép lai nhiém sic thé lién quan dén gen RET
16. nhitng thay d6i vé ROSI:

a. su khuéch dai ROS1;

b. su biéu hién qua mirc ROSI;

c. (cac) dot bién ROSI1

i.  vidu, G2032R, D2033N, L.2155S;

d. su tai sp xép lai nhidm sic thé lién quan dén gen ROS1;
17. nhitng thay d6i vé SOS1

a. su khuéch dai SOS1;

b. su biéu hién qua mirc SOSI;

c. (cac) dot bién SOSI;
18. nhiing thay d6i vé RAC1

a. su khuéch dai RACI;

b. su biéu hién qua mirc RACl1;

c. (cac) dot bién RACI;
19. nhing thay di vé MDM?2

a. su khuéch dai MDM?2

b. su biéu hién qua mirc MDM2

c. su khuéch dai MDM2 két hop véi p53 chic ning

d. su khuéch dai MDM2 két hop véi p53 kiéu hoang dai
20. RAS kiéu hoang dai

a. KRAS kiéu hoang dai
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b. HRAS kiéu hoang dai
c. NRAS kiéu hoang dai

21. (céc) dot bién B-Raf khac véi V60OE

Dic biét duoc uu tién, ung thu can dugc diéu tri/phong ngua bf?lng hop chét e
ché SOS1, hop chit trc ché SOS1 dé sir dung, hop chét c6 cong thire (I), hop chét c6 cong
thire (I) dé str dung, st dung dé diéu ché va phuong phap diéu tri va/hodc phong ngira

nhu duoc xac dinh trong ban mo ta nay (& trén va dudi day) duoc chon tir nhém gbm:

e ung thu tuyén phédi chira dot bién KRAS dugc chon tir nhém gom G12C, G12V,
G12D va G12R;

e ung thu dai tryc trang chura dot bién KRAS duoc chon tir nhém gém G12D, G12V,
G12C, G12R va G13D; va

e ung thu tuy chira dot bién KRAS duoc chon tir nhom g@)m G12D, G12V, G12R,
G12C va Q61H.

Bit ky bénh/tinh trang/ung thu, st dung trong y hoc, stt dung, phwong phap didu
tri va/hodc phong ngira nhu duge boc 16 hodc xac dinh trong ban mo ta nay (bao gém cac
dAu hiéu phén tir/di truyén) c6 thé duoc diéu tri/tién hanh bang hop chét c6 cong thire (1)
bét ky nhu duge boc 10 hodc xac dinh trong ban mo ta nay (bao gbm tét ca cac phuong

an riéng biét hodc céc tip hgp con chung cua cac hop chét (I)).
Phén dinh nghia

Céc thuat ngit khong dugc xdc dinh cu thé & day nén lay nghia duoc gan cho
ching boi mot ngudi cé hiéu biét trong linh vurc boc 10 va theo ngit canh. Tuy nhién, theo
st dung trong ban mo ta, trir khi duge quy dinh theo cach nguoc lai, cac thuat ngit sau c6
nghia dugc chi rd va nhitng quy udc sau dugc tuén theo:

St dung tién t& Cx.y, trong d6 mdi mot x va y 14 s6 nguyén duong (x <y), chira
réng, cAu trac mach hodc vong hodc su két hop cua cAu tric mach va vong néi chung,
dugc xac dinh va dugc néu theo cac két hop truc tiép, c6 thé bao gém tbi da yva tdi thiéu
X nguyén tr cacbon.

Chi sb cta s6 thanh phan trong cac nhém ma chira mot hodc nhiéu nguyén tir

khac loai (vi du, heteroaryl, heteroarylalkyl, heteroxyclyl, heteroxyclylalkyl) dé chi tong
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sd nguyén tir clia tat ca cac thanh phan cua vong hodc tong so toan bd cac thanh phan

vong va mach cacbon.

Chi sd cua cac nguyén tir cacbon trong nhom ma gbm sur két hop céu tric mach
cacbon va vong cacbon (vi du, xycloalkylalkyl, arylalkyl) dé cap dén tong sd nguyén tur
cacbon cuia tAt ca cac thanh phan vong cacbon va mach cacbon. Mot cach hién nhién, ciu

tric vong c6 it nhit ba thanh phan (canh).

No6i chung, ddi véi cac nhém bao gbm hai hoic nhiéu phan nhém (vi du,
heteroarylalkyl, heteroxyclylalkyl, xycloalkylalkyl, arylalkyl) phdn nhom goi tén sau
cung 13 diém gén géc, vi dy, phén tir thé aryl-Ci.salkyl nghia la nhém aryl dugc lién két
v6i nhom Ci.ealkyl, nhém néu sau duge lién két v4i nhan hodc véi nhém ma phﬁn tir thé

dugc gan véi nd.

Trong cac nhom nhu HO, HoN, (0)S, (0):S, NC (xyano), HOOC, F3C hoac
nhém twong tu, ngudi c6 kién thire trung binh c6 thé nhin thay (cac) diém lién két goc

voi phan tir tir cdc hoa tri tu do ctia chinh ban than nhém.

Alkyl dé chi mach hydrocacbon no hoéa tri mét, né c6 thé c6 mat & ca dang mach
thing (khong phan nhanh) va dang nhanh. Néu alkyl dugc thé, viéc thé c6 thé dién ra mot
cach doc lap véi nhau, br?mg viéce thé mot 1an hodc viéc thé nhiéu 14n trong mdi truong

hop, trén tat ca cac nguyén t cacbon lién két véi hydro.

Thuat ngit ”Ci-salkyl® bao gém, vi du H3C-, H3C-CH>-, H3C-CH>-CHa-, H3C-
CH(CH3)-, H3;C-CH,-CH»-CH-, H3C-CH-CH(CH3)-, HsC-CH(CHs)-CHz-, HsC-
C(CHs)2-, H3C-CHz-CH>-CH»-CHy-, H3C-CH,-CH,-CH(CHs)-, H3C-CHa-CH(CHs)-
CH,-, H3C-CH(CH3)-CH,-CHz-, H3C-CH-C(CHs)-, H3C-C(CHs)2-CHa-,  HsC-
CH(CH3)-CH(CH3)- va H3C-CH,-CH(CH2CH3)-.

Vi du khéc vé alkyl 1a metyl (Me; -CH3), etyl (Et; -CH2CH3), 1-propyl (n-propyl;
n-Pr; -CH,CH>CHs), 2-propyl (i-Pr; iso-propyl; -CH(CHs)y), 1-butyl (n-butyl;
n-Bu; -CH,CH,CH,CH3), 2-metyl-1-propyl (iso-butyl; i-Bu; -CH>CH(CH3)2), 2-butyl
(sec-butyl; sec-Bu; -CH(CH3)CH2CHs), 2-metyl-2-propyl (tert-butyl; t-Bu; -C(CHas)3),
1-pentyl (n-pentyl; -CHCH,CH>CH2CHj3), 2-pentyl (-CH(CH3)CH2CH>CH3), 3-pentyl
(-CH(CH2CH3),), 3-metyl-1-butyl (iso-pentyl; -CH>CH2CH(CHzs)2), 2-metyl-2-butyl
(-C(CH3)2CH,CH3),  3-metyl-2-butyl (-CH(CH3)CH(CHa)), 2,2-dimetyl-1-propyl
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(neo-pentyl; -CH>C(CHs)3), 2-metyl-1-butyl (-CH2CH(CH3)CH2CHs),  1-hexyl
(n-hexyl; -CH,CH2CH>CH2CH>CHs), 2-hexyl (-CH(CH3)CH2CH2CH>CH3), 3-hexyl
(-CH(CH2CH3)(CH,CH,CH3)), 2-metyl-2-pentyl (-C(CH3)2CH2CH2CHs), 3-metyl-2-
pentyl (-CH(CH3)CH(CHs)CH2CH3), 4-metyl-2-pentyl (-CH(CH3)CH2CH(CHs)»),
3-metyl-3-pentyl (-C(CH3)(CH2CHs)2), 2-metyl-3-pentyl (-CH(CH2CH3)CH(CHs)2),
2,3-dimetyl-2-butyl (-C(CH3)CH(CHs)2), 3,3-dimetyl-2-butyl (-CH(CHs)C(CHs)3),
2,3-dimetyl-1-butyl (-CH2CH(CH3)CH(CH3)CHzs), 2,2-dimetyl-1-butyl
(-CH,C(CH3),CH2CH3),  3,3-dimetyl-1-butyl (-CH2CH>C(CHs)s), 2-metyl-1-pentyl
(-CH,CH(CH3)CH,CH>CH3), 3-metyl-1-pentyl (-CHCH>CH(CH3)CH>CHs3), 1-heptyl
(n-heptyl), 2-metyl-1-hexyl, 3-metyl-1-hexyl, 2,2-dimetyl-1-pentyl,
2,3-dimetyl-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 thuét ngit propyl, butyl, pentyl, hexyl, heptyl, octyl, nonyl, dexyl v.v. ma
khong c6 dinh nghia bd sung bat ky, c6 nghia la cac nhom hydrocacbon no voi s6 nguyén

tir cacbon twong Gng, trong dé bao gbm tit ca cac dang d6ng phan ctia ching.

Dinh nghia néu trén dbi véi alkyl ciing ap dung néu alkyl 1a mot phan ctia nhém

khac (két hop), vi du nhu Cy.yalkylamino hodc Cxyalkyloxy.

Thuat ngit alkylen con c6 thé xuét phat tir alkyl. Alkylen c6 héa tri hai, khong
gibng nhu alkyl, va cin c6 hai thanh phan lién két. Chinh thirc 13, hoa tri thi hai duoc tao
ra bang cach loai bo nguyén tir hydro ra khoi alkyl. Cic nhom twong tmg la, vi du -CH3
va -CHa-,

-CH,CHj3 va -CH2CHa- hoac >CHCH3 v.v..
Thuét nglt “Ci-4alkylen” bao gff)m vi du -(CHy)-, -(CH2-CH>)-, -(CH(CH3))-,

-(CH-CH>-CH>)-, -(C(CH3)2)-, -(CH(CH2CH3))-, -(CH(CH3)-CHz)-, -(CHz-
CH(CHas))-,

-(CH2-CH,-CH,-CHy)-, ~(CH,-CH,-CH(CH3))-, -(CH(CHs3)-CHa-CHo)-,

-(CH,-CH(CH3)-CH2)-, -(CH2-C(CHs)2)-, -(C(CH3)-CHa)-, -(CH(CHas)-
CH(CHas))-,

-(CH,-CH(CH,CH3))-, -(CH(CH2CH3)-CHa)-, -(CH(CH2CH>CH3))-, -(CH-
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(CH(CH3))2)- va -C(CH3)(CH2CH3)-.

Céac vi du khac vé alkylen 1a metylen, etylen, propylen, 1-metyletylen, butylen,
1-metylpropylen, 1,1-dimetyletylen, 1,2-dimetyletylen, pentylen, 1,1-dimetylpropylen,
2,2-dimetylpropylen, 1,2-dimetylpropylen, 1,3-dimetylpropylen, hexylen v.v..

Cac thuat ngit chung propylen, butylen, pentylen, hexylen v.v.. ma khong c6 dinh
nghia bo sung batky c6 nghia la tAt ca cac dang dong phéan c6 thé v6i sb nguyén tir cacbon
twong g, tic 1, propylen bao gb6m 1-metyletylen va butylen bao gbm 1-metylpropylen,
2-metylpropylen, 1,1-dimetyletylen va 1,2-dimetyletylen.

Dinh nghia néu trén dbi voi alkylen cling 4p dung néu alkylen 1a mot phén cia

nhom khac (két hop) nhu vi du trong HO-Cx.yalkylenamino hodac HoN-Cx.yalkylenoxy.

Khéng giéng nhu alkyl, alkenyl bao gbm it nhét hai nguyén tir cacbon, trong d6
it nhat hai nguyén tir cacbon lién k& dugc gin két voi nhau bang lién két doi C-C va
nguyén tu cacbon chi co thé 12 phan cua mot lién két doi C-C. Néu nhu trong alkyl nhu
duoc xac dinh ¢ trén trong ban mo ta nay co it nhét hai nguyén tir cacbon, hai nguyén tir
hydro trén cac nguyén tir cacbon lién ké chinh thirc dugc loai bo va cac hoa tri tu do duge

bao hoa dé tao ra lién két thu hai, alkenyl twong Gng dugc tao ra.

Vi du vé alkenyl 13 vinyl (etenyl), prop-1-enyl, alyl (prop-2-enyl), isopropenyl,
but-1-enyl, but-2-enyl, but-3-enyl, 2-metyl-prop-2-enyl, 2-metyl-prop-1-enyl,
1-metyl-prop-2-enyl, 1-metyl-prop-1-enyl, 1-metylidenepropyl,  pent-1-enyl,
pent-2-enyl, pent-3-enyl, pent-4-enyl, 3-metyl-but-3-enyl, 3-metyl-but-2-enyl,
3-metyl-but-1-enyl, hex-1-enyl, hex-2-enyl, hex-3-enyl, hex-4-enyl, hex-5-enyl,
2,3-dimetyl-but-3-enyl, 2,3-dimetyl-but-2-enyl, 2-metylidene-3-metylbutyl,
2,3-dimetyl-but-1-enyl, hexa-1,3-dienyl, hexa-1,4-dienyl, penta-1,4-dienyl,
penta-1,3-dienyl, buta-1,3-dienyl, 2,3-dimetylbuta-1,3-dien, v.v..

Cac thuat ngit chung propenyl, butenyl, pentenyl, hexenyl, butadienyl,
pentadienyl, hexadienyl, heptadienyl, octadienyl, nonadienyl, decadienyl v.v.. ma khong
¢6 dinh nghia bd sung bét ky c6 nghia la tAt ca cac dang dong phan c6 thé v6i sd nguyén
tr cacbon twong tng, tic 1a, propenyl bao gdm prop-1-enyl va prop-2-enyl, butenyl bao

gbm but-1-enyl, but-2-enyl, but-3-enyl, 1-metyl-prop-1-enyl, 1-metyl-prop-2-enyl v.v..

Alkenyl tuy y co thé c6 mat & dang cis hodc trans hodc dinh huéng E hodc Z d6i
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v6i (cac) lién két doi.
Dinh nghia néu trén d6i voi alkenyl cling ap dung khi alkenyl 1a mot phén cia

nhém khac (két hop) nhu vi du trong Cx.yalkenylamino hodc Cx.yalkenyloxy.

Khong giéng nhur alkylen, alkenylen bao gom it nhét hai nguyén tir cacbon, trong
d6 it nhat hai nguyén tir cacbon lidn k& dugc gén két v6i nhau bang lién két doi C-C va
nguyén tr cacbon chi ¢co thé 12 phan cua mot lién két doi C-C. Néu trong alkylen nhu
duoc dinh nghia trén day co it nhét hai nguyén tit cacbon, hai nguyén tir hydro trén cac
nguyén tr cacbon lién ké dugc loai bo mot cach chinh thitc va cac hoa tri tu do duge lam

bdo hoa dé tao ra lién két doi, thi alkenylen twong ung duoc tao ra.

Vi du v& alkenylen 1a etenylen, propenylen, l-metyletenylen, butenylen, 1-
metylpropenylen, 1,1-dimetyletenylen, 1,2-dimetyletenylen, pentenylen,
1,1-dimetylpropenylen, 2,2-dimetylpropenylen, 1,2-dimetylpropenylen,

1,3-dimetylpropenylen, hexenylen v.v..

Céac thuét ngit chung propenylen, butenylen, pentenylen, hexenylen v.v.. ma
khong c6 dinh nghia bd sung bét ky c6 nghia 1a tAt ca cac dang dong phan c6 thé véi s6
nguyén t cacbon twong ung, tic la, propenylen bao gbdm 1-metyletenylen va butenylen
bao gdm  1-metylpropenylen,  2-metylpropenylen, 1,1-dimetyletenylen  va

1,2-dimetyletenylen.

Alkenylen tuy y c6 thé c6 mit tré dang cis hodc trans hogc dinh hudéng E hodc Z
d6i véi (cac) lién két doi.

Pinh nghia néu trén d61 véi alkenylen cling 4p dung khi alkenylen 1a mot phan
ctia nhém khac (két hop) nhu vi du trong HO-Cxyalkenylenamino hodc HoN-Ci

yalkenylenoxy.

Khéng giéng nhu alkyl, alkynyl bao gbm it nhét hai nguyén t cacbon, trong do
it nhét hai nguyén i cacbon lién k& dwoc gén két v6i nhau bang lién két ba C-C. Néu
trong alkyl nhu dugc x4c dinh ¢ trén trong ban mo ta nay co it nhét hai nguyén i cacbon,
hai nguyén ttr hydro trong mdi truomg hop tai cac nguyén tir cacbon lién ké chinh thirc
dugc loai bo va cac hoa tri tw do duge bdo hoa dé tao ra hai lién két khéc, thi alkynyl

tuong ung dugc tao ra.
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Vi du vé alkynyl 14 etynyl, prop-1-ynyl, prop-2-ynyl, but-1-ynyl, but-2-ynyl,
but-3-ynyl, 1-metyl-prop-2-ynyl, pent-1-ynyl, pent-2-ynyl, pent-3-ynyl, pent-4-ynyl,
3-metyl-but-1-ynyl, hex-1-ynyl, hex-2-ynyl, hex-3-ynyl, hex-4-ynyl, hex-5-ynyl v.v..

Céc thuat ngit chung propynyl, butynyl, pentynyl, hexynyl, heptynyl, octynyl,
nonynyl, dexynyl v.v.. ma khong c6 dinh nghia bd sung bat ky c6 nghia 1a tat ca cac dang
dong phan c6 thé véi sd nguyén tir cacbon twong tmg, tic 13, propynyl bao gdm prop-1-
ynyl va prop-2-ynyl, butynyl bao gdm but-1-ynyl, but-2-ynyl, but-3-ynyl,
1-metyl-prop-1-ynyl, 1-metyl-prop-2-ynyl, v.v..

Néu mach hydrocacbon mang ca it nhat mot lién két doi va tuong ty, it nhat mot

lién két ba, theo dinh nghia, n6 thudc vé phan nhom alkynyl.

Pinh nghia néu trén dbi voi alkynyl cling 4p dung néu alkynyl 1a mot phan cua

nhom khac (két hop) nhu vi du trong Cy.yalkynylamino hodc Cx.yalkynyloxy.

Khong gidng alkylen, alkynylen bao gbm it nhat hai nguyén tr cacbon, trong d6
it nhét hai nguyén tir cacbon lién k& dugc gin két v6i nhau bang lién két ba C-C. Néu
trong alkylen nhu dugc xac dinh ¢ trén trong ban md ta nay c6 it nhét hai nguyén tir
cacbon, hai nguyén tir hydro trong mdi truong hop tai cac nguyén tir cacbon 1ién ké chinh
thire duoc loai bé va cac hoéa tri tw do dugc bdo hoa dé tao ra hai lién két khac, thi

alkynylen twong ung duoc tao ra.

Vi du v& alkynylen la etynylen, propynylen, 1-metyletynylen, butynylen,
I-metylpropynylen, 1,1-dimetyletynylen, 1,2-dimetyletynylen, pentynylen,
1,1-dimetylpropynylen, 2,2-dimetylpropynylen, 1,2-dimetylpropynylen,
1,3-dimetylpropynylen, hexynylen v.v..

Céac thuat ngir chung propynylen, butynylen, pentynylen, hexynylen v.v.. ma
khong c6 dinh nghia bd sung bat ky c6 nghia la tAt ca cac dang dong phan c6 thé véi sb
nguyén tu cacbon tuong ung, tc 13, propynylen bao gdm 1-metyletynylen va butynylen
bao gdm  1-metylpropynylen, 2-metylpropynylen, 1,1-dimetyletynylen  va
1,2-dimetyletynylen.

Dinh nghia néu trén ddi véi alkynylen ciing 4p dung néu alkynylen 12 mot phan
clia nhom khac (két hop) nhu vi du trong HO-Cxyalkynylenamino hodc HoN-Ci.
yalkynylenoxy.
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Thuat ngit nguyén tir khac loai dung dé chi nguyén ttr oxy, nito va luu huynh.

~ Haloalkyl (haloalkenyl, haloalkynyl) duoc dan xuét tir alkyl (alkenyl, alkynyl)
xac dinh ¢ trén bang bang cach thay thé mot hoac nhidu nguyén tir hydro cia mach
hydrocacbon ddc 1dp véi nhau bang cac nguyén tir halogen, cac nguyén ti nay c6 thé
gidng nhau hogc khac nhau. Néu haloalkyl (haloalkenyl, haloalkynyl) can duoc thé thém,
su thé ¢6 thé dién ra doc 1ap vi nhau, & dang thé mot 1an hozc nhiéu 14n trong mdi trudong

hop, & tit ca cdc nguyén tir cacbon mang hydro.
Vi du v& haloalkyl (haloalkenyl, haloalkynyl) 1a -CF3, -CHF, -CHaF,

-CF>CF3, -CHFCF3, -CH,2CF3, -CF2CHs, -CHFCHs, -CF2CF2CF3, -CF2CH.CHs,
-CF=CF2,

-CCI=CHa, -CBr=CH,, -C=C-CF3, -CHFCH,CH3, -CHFCH2CF3 v.v..

Tir haloalkyl (haloalkenyl, haloalkynyl) x4c dinh & trén, ciing thu dugc cac thuat
ngit haloalkylen (haloalkenylen, haloalkynylen). Haloalkylen (haloalkenylen,
haloalkynylen), khong gidng haloalkyl (haloalkenyl, haloalkynyl), 1a hoa tri hai va doi
héi hai thanh phén lién két. Mot cach chinh thirc, héa tri tht hai dugc tao ra bé“mg cach

loai bé nguyén tir hydro ra khoi haloalkyl (haloalkenyl, haloalkynyl).

Céc nhom tuong tmg 13, vi du -CH,F va -CHF-, -CHFCH.F va -CHFCHF- hoac
>CFCHoF v.v..

Céc dinh nghia ¢ trén ciing ap dung néu cic nhom chira halogen twong ung la

mdt phin cia nhom khac (két hop).
Halogen dé chi cdc nguyén t flo, clo, brom va/hogc iot.

Xycloalkyl tao thanh cic phan nhém vonghydrocacbon mot vong, vong
hydrocacbon hai vong va vonghydrocacbon xoan. Cac hé 1a hé no. Trong cac hé vong
hydrocacbon hai vong, hai vong dugc ndi véi nhau sao cho ching c6 chung it nhét hai
nguyén tit cacbon. Trong vong hydrocacbon x04n, mot nguyén tir cacbon (nguyén tir

spiro) thudc vé hai vong cung nhau.

Néu xycloalkyl can dugc thé, thi su thé c6 thé dién ra mot cach doc 1ap vai nhau,
dudi dang thé mot 1an hodc thé nhiéu lan trong mdi trudng hop, trén tAt ca cac nguyén tu

cacbon mang hydro. Ban than xycloalkyl c6 thé duoc lién két dudi dang phén tir thé véi
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phan tir thdng qua moi vi tri thich hop cua hé vong.

Vi du vé& xycloalkyl 1a xyclopropyl, xyclobutyl, xyclopentyl, xyclohexyl,
xycloheptyl, bixyclo[2.2.0]hexyl, bixyclo[3.2.0]heptyl, bixyclo[3.2.1]octyl,
bixyclo[2.2.2]octyl,  bixyclo[4.3.0]nonyl  (octahydroindenyl), bixyclo[4.4.0]dexyl
(decahydronaphtyl), bixyclo[2.2.1]heptyl (norbornyl), bixyclo[4.1.0]Theptyl (norcaranyl),
bixyclo[3.1.1]heptyl (pinanyl), spiro[2.5]octyl, spiro[3.3]heptyl v.v..

Dinh nghia néu trén dbi voi xycloalkyl ciing 4p dung néu xycloalkyl 1a mot phan
ctia nhém khéc (két hop) nhu vi du trong Cxyxycloalkylamino, Cxyxycloalkyloxy hodc
Cxyxycloalkylalkyl.

Néu hoa tri tu do ctia xycloalkyl 1a bdo hoa, thi thu dugc nhém vong no.

Do do, thuat ngit xycloalkylen c6 thé thu dugc tir xycloalkyl duge xac dinh trén
day. Xycloalkylen, khong gidng nhu xycloalkyl, 1a héa tri hai va can c6 hai dbi tac gin
két. Chinh thtrc 13, héa tri thit hai thu duoc bang cach loai bé nguyén tir hydro ra khoi
xycloalkyl. Cac nhom twong tng la, vi du:

Dinh nghia néu trén dbi véi xycloalkylen ciing ap dung néu xycloalkylen 1a mot

xyclohexyl va hodc hodc (xyclohexylen).

phin ctia nhém khac (két hop) nhu vi du trong HO-Cxyxycloalkylenamino hogc
HoN-Cy.yxycloalkylenoxy.

Xycloalkenyl ciing tao thanh cac nhém phu céc vong hydrocacbon mot vong,
vong hydrocacbon hai vong va vong hydrocacbon xoan. Tuy nhién, cac hé 1a khéng no,
tic 13, ¢6 it nhat mot lién két doi C-C, nhung vong khong thom. Néu trong xycloalkyl
nhu duoc x4c dinh & trén trong ban mo ta nay, hai nguyén tit hydro tai cac nguyén tu
cacbon vong lién ké chinh thtrc duoc loai bd va céac hoéa tri tu do dugc bdo hoa dé tao ra
lién két thu hai, thi xycloalkenyl twong tng thu duoc.

Néu xycloalkenyl dugc thé thi cac viéc thé c6 thé dién ra mot cach doc lap véi
nhau, dudi dang thé mot 1an hozc thé nhiéu 14n trong mdi truong hop, trén tat ca cac
nguyén tir cacbon lién két v6i hydro. Ban thanxycloalkenyl c6 thé dwoc lién két dudi

dang phan tir thé v6i phan tir thong qua moi vi tri thich hop ctia hé vong.
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Vi du vé xycloalkenyl 1a xycloprop-1-enyl, xycloprop-2-enyl, xyclobut-1-enyl,
xyclobut-2-enyl, xyclopent-1-enyl, xyclopent-2-enyl, xyclopent-3-enyl, xyclohex-1-
enyl, xyclohex-2-enyl, xyclohex-3-enyl, xyclohept-1-enyl, xyclohept-2-enyl, xyclohept-
3-enyl, xyclohept-4-enyl, xyclobuta-1,3-dienyl, xyclopenta-1,4-dienyl, xyclopenta-1,3-
dienyl, xyclopenta-2,4-dienyl, xyclohexa-1,3-dienyl, xyclohexa-1,5-dienyl, xyclohexa-
2.4-dienyl, xyclohexa-1,4-dienyl, xyclohexa-2,5-dienyl, bixyclo[2.2.1]hepta-2,5-dienyl
(norborna-2,5-dienyl), bixyclo[2.2.1]hept-2-enyl (norbornenyl), spiro[4.5]dec-2-enyl

V.V..

Pinh nghia néu trén dbi v6i xycloalkenyl cling 4p dung khi xycloalkenyl la mot
phan ctia nhém khéc (két hop) nhu vi du trong Cxyxycloalkenylamino, Cx.
yxycloalkenyloxy hodc Cx.yxycloalkenylalkyl.

Néu hoa tri tu do ctia xycloalkenyl 1a bdo hoa, thi s& thu dugc nhom vong no

khong bao hoa.

Do do6, thuat ngir xycloalkenylen c6 thé duoc din xuét tir xycloalkenyl duge xac
dinh & trén. Xycloalkenylen, khong gidng nhur xycloalkenyl, 1a héa tri hai va can c6 hai
thanh phan lién két. Mt céch chinh thirc, héa tri thit hai thu duge bang céch loai bo

nguyén tit hydro ra khoi xycloalkenyl. Cac nhom twong tmg la, vi du:

Xyclopentenyl va hodc hoac | hodc i (xyclopentenylen) v.v..

Dinh nghia néu trén dbi v6i xycloalkenylen ciing 4p dung néu xycloalkenylen 1a
mdot phan ctia nhém khéc (két hop) nhu vi du trong HO-Cx.yxycloalkenylenamino hodc
H>N-Cx.yxycloalkenylenoxy.

Aryl dé chi cac vong cacbon mot vong, hai vong hodc ba vong véi it nhat mot
vong cacbon thom. Tt hon, thuat ngit nay dé chi nhom mot vong c6 6 nguyén tir cacbon
(phenyl) hodc nhom hai vong ¢6 9 hodc 10 nguyén tu cacbon (hai vong 6 canh hodac mot
vong 6 canh v&i vong 5 canh), trong d6 vong thir hai cling ¢o thé 1a thom hodc tuy nhién,

ciing c6 thé dugc bio hoa mot phéan.

Néu aryl dugc thé thi su thé c6 thé dién ra mot cach doc 14p v6i nhau, dudi dang

thé mot 1an hodc thé nhiéu lan trong mdi truong hop, trén tat ca cac nguyén tir cacbon
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mang hydro. Ban than aryl c6 thé duge lién két du6i dang phan ti thé v6i phan tir thong

qua moi vi tri thich hgp cua h€ vong.

Vi du vé aryl 1a phenyl, naphthyl, indanyl (2,3-dihydroindenyl), indenyl,
anthracenyl, phenanthrenyl, tetrahydronaphthyl (1,2,3,4-tetrahydronaphthyl, tetralinyl),
dihydronaphthyl (1,2- dihydronaphthyl), fluorenyl etc. t5t nhat 1a phenyl.

Dinh nghia néu trén cia aryl cling ap dung néu aryl 1a mot phan ctia nhém khac

(két hop) nhu vi du trong arylamino, aryloxy hodc arylalkyl.
Néu hoa tri tu do cta aryl 1a bdo hoa, thi s& thu dugc nhém thom.

Thuat nglt arylen con co thé thu duoc tir aryl dugc xac dinh trén day. Arylen,
khong giéng nhu aryl, 1a hoa tri hai va cAn c6 hai d6i tac gan két. Chinh thic 13, hoa tri
thir hai dugc tao thanh bang cach loai bé nguyén tir hydro ra khéi aryl. Cc nhém tuong

ung la, vi du:

phenyl va ° hodc " hodc (o, m, p-phenylen),
naphtyl va hodc hodc v.v..

Dinh nghia néu trén dbi véi arylen ciing 4p dung néu arylen 1a mot phan coa

nhom khac (két hop) nhu vi du trong HO-arylenamino hoac HoN-arylenoxy.

Heteroxyclyl dé chi cac hé vong, cac hé vong nay dugc dan xuét tir xycloalkyl,
xycloalkenyl va aryl xéc dinh ¢ trén bang cach thay thé mot hodc nhiéu nhém -CH,- doc
14p v6i nhau trong cac vong hydrocacbon bing cac nhom -O-, -S- hodc -NH- hodc bang
cach thay thé mot hosc nhidu nhom =CH- bang nhém =N-, trong do tong cong khong
nhiéu hon 5 nguyén tir khac loai c6 thé c6 mat, it nhit mot nguyén tir cacbon can phai c6
mat gitra hai nguyén tr oxy va gifra hai nguyén tir luu huynh hodc gifta nguyén tr oxy va
nguyén ti lwu huynh va toan b vong can phai c6 do dn dinh vé mat hoa hoc. Cac nguyén
ti khac loai tuy ¥ ¢6 thé c6 mat trong tat ca cac giai doan oxy hoa ¢ thé (luu huynh >
sulphoxit -SO-, sulphon -SO»-; nito = N-oxit). Trong heteroxyclyl, khong c6 vong di

vong thom, tirc 13, khong c6 nguyén tir khac loai 1a mot phén ciia hé vong thom.

Két qua truc tiép cta viéc dan xuét tir xycloalkyl, xycloalkenyl va aryl 1a

heteroxyclyl tao thanh phan nhém vong di vong mot vong, vong di vong hai vong, vong

45



44696 461245

di vong ba vong va vong di vong xoan, ma c6 the ¢c6 mat & dang bao hoa hodc khong bao

hoa.

Thuat ngit “khong bio hoa” c6 nghia 1, c6 it nhat mot lién két doi trong hé vong
mong mudn, nhung khong c6 hé di vong thom dugc tao thanh. Trong cac vong di vong
hai vong, hai vong duoc gin v6i nhau sao cho ching c6 it nhét hai nguyén tir(khac loai)
chung nhau. Trong cac vong di vong x0dn, mot nguyén tir cacbon (nguyén tir xo4n) thudc

v€ hai vong chung nhau.

Néu heteroxyclyl dugc thé thi viéc thé c6 thé dién ra mot cach doc 1ap véi nhau,
dudi dang thé mot 1an hodc thé nhiéu 14n trong mdi truong hop, trén tAt ca cac nguyén tir
cacbon va/hodc nguyén tir nito lién két v6i hydro. Ban than heteroxyclyl co thé duoc lién
két nhu phan tir thé v6i phan tir thong qua moi vi tri thich hop cta hé vong. Céc phan tur
thé trén heteroxyclyl khong tinh s6 thanh phan ciia heteroxyclyl.

Vi du v& heteroxyclyl 1 tetrahydrofuryl, pyrolidinyl, pyrolinyl, imidazolidinyl,
thiazolidinyl, imidazolinyl, pyrazolidinyl, pyrazolinyl, piperidinyl, piperazinyl, oxiranyl,
aziridinyl, azetidinyl, 1,4-dioxanyl, azepanyl, diazepanyl, morpholinyl, thiomorpholinyl,
homomorpholinyl, homopiperidinyl, —homopiperazinyl, ~homothio-morpholinyl,
thiomorpholinyl-S-oxit, thiomorpholinyl-S,S-dioxit, 1,3-dioxolanyl, tetrahydropyranyl,
tetrahydrothiopyranyl, [1,4]-oxazepanyl, tetrahydrothienyl, homothiomorpholinyl-S,S-
dioxit, oxazolidinonyl,  dihydropyrazolyl, dihydropyrolyl,  dihydropyrazinyl,
dihydropyridyl, dihydro-pyrimidinyl, dihydrofuryl, dihydropyranyl, tetrahydrothienyl-S-
oxit, tetrahydrothienyl-S,S-dioxit, ~homothiomorpholinyl-S-oxit, 2,3-dihydroazet,
2H-pyrolyl, 4H-pyranyl, 1,4-dihydropyridinyl, 8-aza-bixyclo-[3.2.1]octyl, 8-aza-
bixyclo[5.1.0]octyl, 2-oxa-5-azabixyclo[2.2.1]heptyl, 8-oxa-3-aza-bixyclo[3.2.1]octyl,
3,8-diaza-bixyclo[3.2.1]octyl, 2,5-diaza-bixyclo[2.2.1]heptyl, 1-aza-bixyclo[2.2.2]octyl,
3,8-diaza-bixyclo[3.2.1]octyl, 3,9-diaza-bixyclo[4.2.1]nonyl, 2,6-diaza-
bixyclo[3.2.2]nonyl, 1,4-dioxa-spiro[4.5]dexyl, 1-oxa-3,8-diaza-spiro[4.5]-dexyl, 2,6-
diaza-spiro[3.3]heptyl, 2,7-diaza-spiro[4.4]nonyl, 2,6-diaza-spiro[3.4]octyl, 3.,9-diaza-
spiro[5.5]undexyl, 2.8-diaza-spiro[4.5]dexyl v.v..

Céc vi du khac nita 1a c4c cau tric duge thé hién dudi ddy, ma co6 theé duoc gin

qua mdi nguyén tr mang hydro (trao d6i vé hydro):
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T6t hon, cac heteroxyclyl co6 4 dén 8 canh, mot vong va c6 mot hodc hai nguyén
tir khac loai dugc lwa ddc 1ap chon tir oxy, nito va luu huynh.

Tt hon céc heteroxyclyl 1a: piperazinyl, piperidinyl, morpholinyl, pyrolidinyl,
azetidinyl, tetrahydropyranyl, tetrahydrofuranyl.

Dinh nghia néu trén ctia heteroxyclyl cling ap dung néu heteroxyclyl 1a mot phan
ctia nhém khac (két hop) nhu vi du trong heteroxyclylamino, heteroxyclyloxy hoac
heteroxyclylalkyl.

Néu hoa tri tu do ctia heteroxyclyl dugc bao hoa, thi s€ thu dugc nhoém di vong.

Thuét ngit heteroxyclylen cling dugc dan xuét tir heteroxyclyl xac dinh & trén.
Heteroxyclylen, khong gidng nhu heteroxyclyl, 1 héa tri hai va can ¢6 hai thanh phan
lien két. Chinh thirc 13, hoa tri tha hai thu dugc bang cach loai bé nguyén tir hydro ra
khoi heteroxyclyl. Cac nhom twong Gng la, vi du:

: : —~ N | NH

piperidinyl va " hoac “~ hodgc ™ ,
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2,3-dihydro-1H-pyrolyl va hodc hodc H' hoicv.v..

Dinh nghia ¢ trén cua heteroxyclylen cling ap dung néu heteroxyclylen 1a mot
phan cta nhém khéc (két hop) nhu vi du trong HO-heteroxyclylenamino hodc
H>N-heteroxyclylenoxy.

Heteroaryl dé chi c4c vong di vong thom mdt vong hodc cac vong da vong voi it
nhét mot vong di vong thom, ma so v6i aryl hodc xycloalkyl (xycloalkenyl) twong tng
¢6 chira, thay vi mot hodc nhiéu nguyén tir cacbon, mot hodc nhiéu nguyén ti khac loai
giéng nhau ho#c khac nhau, dugc Iva chon ddc 1ap voi nhau tir trong sb nito, luu huynh
va oxy, trong d6 nhom tao ra can phai on dinh vé mit hoa hoc. Piéu kién tién quyét dbi

vOi su ¢6 mit ciia heteroaryl 12 nguyén tir khéc loai va hé di vong thom.

Néu heteroaryl can dugc thé, thi su thé ¢6 thé dién ra mot cach doc 14p véi nhau,
dudi dang thé mot 1an hodc thé nhiéu 1an trong mdi truong hop, trén t4t ca cac nguyén tir
cacbon va/hodc nguyén tir nito mang hydro. Ban than heteroaryl c6 thé duoc lién két dudi
dang phan tir thé v4i phan tr thong qua moi vi tri thich hgp ctia h¢ vong, cé cacbon va

nito. Cac phn tir thé trén heteroaryl khong tinh s6 thanh phan ctia heteroaryl.

Vi du vé heteroaryl 1a furyl, thienyl, pyrolyl, oxazolyl, thiazolyl, isoxazolyl,
isothiazolyl, pyrazolyl, imidazolyl, triazolyl, tetrazolyl, oxadiazolyl, thiadiazolyl,
pyridyl, pyrimidyl, pyridazinyl, pyrazinyl, triazinyl, pyridyl-N-oxit, pyrolyl-N-oxit,
pyrimidinyl-N-oxit, ~ pyridazinyl-N-oxit,  pyrazinyl-N-oxit, imidazolyl-N-oxit,
isoxazolyl-N-oxit, oxazolyl-N-oxit, thiazolyl-N-oxit, oxadiazolyl-N-oxit, thiadiazolyl-
N-oxit, triazolyl-N-oxit, tetrazolyl-N-oxit, indolyl, isoindolyl, benzofuryl, benzothienyl,
benzoxazolyl, benzothiazolyl, benzisoxazolyl, benzisothiazolyl, benzimidazolyl,
indazolyl, isoquinolinyl, quinolinyl, quinoxalinyl, cinnolinyl, phthalazinyl, quinazolinyl,
benzotriazinyl,  indolizinyl,  oxazolopyridyl,  imidazopyridyl,  naphtyridinyl,
benzoxazolyl, pyridopyridyl, pyrimidopyridyl, purinyl, pteridinyl, benzothiazolyl,
imidazopyridyl, imidazothiazolyl, quinolinyl-N-oxit, indolyl-N-oxit, isoquinolyl-N-oxit,
quinazolinyl-N-oxit, ~quinoxalinyl-N-oxit, ~phthalazinyl-N-oxit, indolizinyl-N-oxit,

indazolyl-N-oxit, benzothiazolyl-N-oxit, benzimidazolyl-N-oxit v.v..
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Céc vi du khéc nira 13 cc cau truc duoc thé hién dudi day, ma c6 thé duge gan

qua mdi nguyén tir mang hydro (trao d6i vé hydro):
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Tbt hon, cac heteroaryl 12 vong mot vong 5-6 canh hodc vong hai vong 9-10
canh, mdi vong ¢6 1 dén 4 nguyén tir khac loai dugc lua doc 1ap chon tir oxy, nito va luu
huynh.

DPinh nghia & trén cia heteroaryl ciing ap dung néu heteroaryl 12 mot phan ctia
nhém khac (két hop) nhuw vi du trong heteroarylamino, heteroaryloxy hoac
heteroarylalkyl.

Néu hoa tri tw do ctia heteroaryl 1a bdo hoa, s& thu dugc nhoém di thom.

Thuét ngit heteroarylen cling duoc din xudt tir heteroaryl xac dinh & trén.
Heteroarylen, khong giéng nhu heteroaryl, 12 héa tri hai va cAn c6 hai dbi tac gan két.
Chinh thirc 13, hoéa tri thit hai thu dugc bang cach loai bo nguyén tir hydro ra khoéi

heteroaryl. Cac nhém tuwong tmg 1a, vi du:

bﬂ A

pyrolylva ~ H hodc hoic " hogc - V.V..

Dinh nghia & trén cua heteroarylen ciing 4p dung néu heteroarylen 1a mot phan
cia nhém khac (két hop) nhu vi du trong HO-heteroarylenamino hodc H>N-
heteroarylenoxy.

Thuat nglr dugc thé c6 nghia 13, nguyén t& hydro ma gén truc tiép vao nguyén tir

mong muén, duge thé bang nguyén tir khac hodc nhom nguyén tir khac (phan tir thé).
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Tuy thudc vao didu kién ban dau (s6 nguyén tir hydro), su thé mét hogic nhiéu lan c6 thé
Xy ra trén mot nguyén tir. Sw thé bang phan tir thé cu thé chi c6 thé néu nhu céc hoa tri
cho phép cua phin tir thé va clia nguyén tir ma can dugc thé twong tmg v6i nhau va sy
thé dan dén mot hop chat dn dinh (tc 1a, hop chit ma khong duoc chuyén dbi tu nhién,

vi du, béng su bd tr lai, tao vong hodc tach ra).

Cac phin tir thé héa tri hai nhu =S, =NR, =NOR, =NNRR, =NN(R)C(O)NRR,
=N hodc tuong tu, chi co thé 1 cac phan tir thé trén cac nguyén tir cacbon, trong khi do
céc phan tir thé héa trj hai =O va =NR ciing c6 thé 1a phan tir thé trén luu huynh. Noi
chung, su thé c6 thé duoc thuc hién bang phan tir thé hoa tri hai chi & céc hé vong va doi
héi su thay thé hai nguyén tir hydro ghép cap, tire 14, cac nguyén tir hydro duge lién két
v6i ciing nguyén tir cacbon ma n6 dugc lam bao hoa trude khi thé. Do do, su thé bang
phdn tir thé héa tri hai chi c6 thé & nhom -CHp- hodc cac nguyén tir luu huynh (chi nhém
=0 hodc nhom =NR, mdt hoac hai nhém =0 cé thé hodc vi dy,, mot nhom 1a nhom =0

va mdt nhém 1a nhom =NR, mdi mot nhém thay thé cap dién tur ty do) cua hé vong.

Hoa hoc lap thé/ solvat/hydrat: Trir khi dugc chi rd mot cach cu thé, trong toan bd
ban mo ta va cac yéu cAu bao ho kém theo, tén hodc cong thirc hoa hoc xac dinh s€ bao
ham ci céc chat hd bién va tit ca cac chit dong phén 13p thé, dong phan quang va dong
phén hinh hoc (vi du, cac chét ddng phan dbi anh, cac chét ddng phén khong dbi quang,
cac chét dong phan E/Z, v.v..) va cac chét triét quang ctia chung cling nhu hdn hop theo
cac ty 1€ khéac nhau cua cac chit ddng phan dbi anh riéng biét, hdn hop cua cac chat dong
phan khong d6i quang, hozc hdn hgp cua dang bét ky trong s6 cac dang néu trén trong
d6 cac chit ddng phan va cac chét ddng phan ddi anh nhu vay tdn tai, cling nhu céc mudi,
bao gdm mudi dugc dung ctia ching va cac solvat cua chung, vi du nhu cac hydrat bao

gbm solvat va hydrat cua hop chét tu do hodc solvat va hydrat cla mudi cta hop chat.

No6i chung, cac chit ddng phan 1ap thé co ban tinh khiét c6 thé thu dugc theo cac
nguyeén ly téng hop da biét dbi voi ngudi c6 kién thirc trung binh trong linh vye, vi du,
bang k¥ thuat tich cdc hdn hop tuong ung, bang cach st dung cac nguyén liéu khoi dau
tinh khiét v& mat héa hoc 1ap thé va/hoidc bang k§ thuat tong hop 1ap thé chon loc. Trong
linh vuc nay, cach diéu ché cac dang c6 hoat tinh quang hoc da dugc biét, nhu bang cach
tach cac dang tri€t quang hodac bang cach tong hop, vi du, béat ddu tir cac nguyén lidu ban

dau c6 hoat tinh quang hoc va/hodc bang cach sir dung céc chit phan ung khong d6i
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xung.

Céac hop chat tinh khiét v& mat ddng phan ddi anh theo sang ché nay hoic cac hop
chat trung gian ¢6 thé dugc diéu ché thong qua k¥ thuat tong hop khong d6i xtng, vi du
bing cach diéu ché va sau do, tach cac hop chat ddng phan khong dbi quang hodc cac
hop chét trung gian thich hop ma ching c6 thé duoc tach bang cac phurong phap da biét
(vi du, bing ky thudt tich hodc két tinh séc ky) va/hodc bing cach sir dung céc chat phan
ung khong dbi xtmg, nhu nguyén liéu khoi diu khong d6i xtng, chat xuc tac khong dbi

xtng hodc cac chét phu gia khong d6i xtmg.

Ngoai ra, nguoi co hiéu biét trong linh vuc nay ciing biét cach dé didu ché hop
chét tinh khiét vé mat ddng phan ddi anh tir cac hon hop triét quang tuong tmg, nhu bing
k¥ thuat tach sic ky cac hdn hop triét quang twong tng trén cac pha tinh khong dbi xing,
hodc bang cach tach hon hop triét quang nho sir dung chét tach thich hop, vi du, thong
qua viéc tao ra mudi dong phan khong d6i quang ctia hop chét triét quang véi céc axit
hodc bazo ¢6 hoat tinh quang hoc, sau do tach cac mubi va giai phong hop chét mong
mubn ra khéi mudi, hoc bang k¥ thuat dan xut hoa cac hop chét triét quang twong ing
v6i cac chit phan tng phu trg khong dbi xtmg c6 hoat tinh quang hoc, sau do tach chit
dong phan khong d6i quang va loai bé nhém phu khong dbi xtmg; hodc bang k¥ thuat
tach dong luc chét triét quang (vi du, bang k¥ thuat tach enzym); bang k¥ thuat két tinh
chon loc chét ddng phan dbi anh tir khdi két tap ctia cac tinh thé ddng phén dbi anh trong
céc didu kién thich hop; hodc bing k¥ thuat két tinh (phan doan) tir dung moi thich hop

v61 su cO mit cia chét phu trg khong ddi xing c6 hoat tinh quang hoc.

Mudi Thuat ngtt "dugc dung" duge dung ¢ day dé chi cac hop chét, nguyén liéu,
ché pham, va/hodc dang lidu bao ché ma, trong pham vi cua quy dinh y té hop ly, thich
hop trong st dung tiép xtic v6i md nguoi va dong vat ma khong gy doc hai qua murc,
khong gay kich ung, khong gy phan tng di tmg, hodc khong gay ra vin d& hoic bién
chirmg khdc, va trong xtng vdi ty 1€ loi ich/nguy co hop ly.

Theo st dung ¢ day, “mudi duge dung” dé chi cac dan xuét cua cac hop chat boc
10, trong d6 hop chét géc duoc cai bién bang cach tao ra cac mudi axit hodc bazo cia nd.
Vi du vé cac mubi dugce dung bao gém, nhung khong chi gidi han 6, cac mubi axit vo co
hodc hitu co cua cac géc bazo nhu cac amin; cac mudi kiém hoac hitu co cla cc géc axit

nhu céc axit cacboxylic; va muodi tuong tu.
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Vi du, cac mudi nhu vay bao gdm cac muoi tir axit benzensulfonic, axit benzoic,
axit xitric, axit etansulfonic, axit fumaric, axit gentisic, axit hydrobromic, axit clohydric,
axit maleic, axit malic, axit malonic, axit mandelic, axit metansulfonic, axit 4-metyl-

benzensulfonic, axit phosphoric, axit salixylic, axit suxinic, axit sulfuric va axit tartric.

Cac mubi duge dung khéac co thé dugc tao ra bang cac cation tu amoniac, L-
arginin, canxi, 2,2 -iminobisetanol, L-lysin, magie, N-metyl-D-glucamin, kali, natri va

tris(hydroxymetyl)-aminometan.

Cac mudi duge dung theo sang ché c6 thé duoc tong hop tir hop chét gbc ma chira
gbc axit hodc bazo bing cac phuong phap héa hoc thong thuong. Noi chung, cac mudi
nay c6 thé dugce didu ché bang cach cho dang axit hodc bazo tw do cua cac hop chét nay
phan tmg v6i lwong di clia bazo hodc axit thich hop trong nude hodc trong chét pha lodng

hitu co nhu ete, etyl axetat, etanol, isopropanol, hodc axetonitril, hoac hdn hgp ctia chiing.

Mubi ctia cac axit khac khong phai cac axit dugc dé cap trén day ma, vi dy hitu
dung dé tinh ché hoic tach céc hop chit theo sang ché (vi du cac mudi triflo axetat), ciing

1a mdt phan cua sang che.

Khi thé hién, vi du nhu

x3
"N >
) A | A
X\X1’ N/ .
hodc

hoac

chit A ¢6 chtrc ning chi 16 nhan dé tao diéu kién, vi du, d€ chi ra viéc gan cua nhan dang

quan tdm vdi cac nhan khac.

Péi véi cac nhom hoa tri hai, trong d6 di€u cot yéu 1a xac dinh cac nhom lién ké
nao ma chung lién két va v6i héa tri ndo, cac thanh phan lién ket twong tmg duoc chi ro
trong ddu ngodc don trong trudng hop can thiét cho cac muc dich lam rd rang, nhu trong

phan trinh bay sau:

. (R’l)

N ~,
(A)\r \N/N

hoic (R?)-C(O)NH- hodc (R?) -NHC(O)-;

Khi thé hién, vi du nhu
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H

*

ky hiéu hoa thi d& chi diém gén két ciia nhom tuong tng lam phén tir thé.

Céac nhom hodc phén tir thé thuong duge lua chon tir trong s6 nhiéu nhém/phan tir
thé Iya chon véi ky hiéu nhém twong g (vi dy, R%, RP v.v.). Néu nhém nhu vay duge
sir dung 13p lai dé xac dinh hop chét theo sang ché & cac phan phan tir khac, diéu nay chi

ra rang, cic st dung khac nhau can dugc xem la hoan toan doc lap voi nhau.

Cum tir "luong hitu hiéu diéu tri" nham muc dich cia sang ché ¢6 nghia la luong
chéAt ma c6 kha ning x6a bd céc triéu chiing cua bénh hodc ngan ngira hodc lam thuyén

giam céc triéu chimg nay, hodc kéo dai kha néng song s6t cia bénh nhan dugce diéu tri.

Cac protein ho RAS c6 nghia bao gom KRAS (V-Ki-ras2 Kirsten rat sarcoma viral
oncogene homolog), NRAS (neuroblastoma RAS viral oncogene homolog) va HRAS

(Harvey murine sarcoma virus oncogene) va dot bicn bat ky cua ching.

Hop chét tre ché SOS1 1a hop chit ma no 1én két véi SOS1 va bang cach d6 ngan
chiin sy trao dbi nucleotit qua trung gian SOS1 va sau d6 lam giam cdc mirc RAS ¢ dang
dwoc lién két voi GTP cia né. Cu thé hon, hop chit e ché SOS1 thé hién sy e ché vé
mat dugc ly dbi voi su lién két cta vi tri xuc tac ciia SOS1 véi cac protein ho RAS. Do
do, hop chét ndy twong tac vai SOS1, vi du, vi tri xtc tac trén SOS1, va lam giam muc
lién két v6i protein ho RAS lién quan dén su lién két néu trén khong can b sung hop
chét trc ché SOS1. Do d6, du tinh ring, hop chit e ché SOS1 it nhat lam gidm muc lién
két v6i protein ho RAS khoang 5 %, 10 %, 20 %, 30 %, 40 %, 50 %, 60 %, 70 %, 80 %,
90 % hodc tham chi 100 % khi so sanh véi lién két ma thu duoc khong c6 bo sung hop
chét trc ché néu trén. Céc hé thir nghiém thich hop dé danh gia su lién két véi vi tri xuc
tac cua SOS1 duogc boc 10 & day. Hop chét nay co thé dugc tdng hop theo phuong thire
héa hoc (vi du, phan tir nh6) hodc duoc tao ra theo phuong thire vi sinh hoc (vi du, khéng
thé don dong) va/hodc duge bao g@)m trong, vi du, cac mau, vi du, cac chét chiét t bao
tir, vi du, thue vat, dong vat hodc vi sinh vat. T6t hon, hop chat e ché SOS1 la phén tir
nho.

Vi du thwe hién sang ché
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Danh sach cic chit viét tat

Ac axetyl

ACN axetonitril

amphos bis(di-tert-butyl(4-dimetylaminophenyl)phosphin)

aq. thudc nudce/chtra nude

ATP adenosin triphosphat

Bn benzyl

Boc tert-butyloxycarbonyl

Bu butyl

c ndng dop

Cbz carboxybenzyl

CHxCL diclo metan

d (cac) ngay

dba dibenzylidenaxeton

TLC sic ky 16p mong

DAST dietylamino sulfurtriflorua

Davephos 2-dimetylamino-2'-
dixclohexylaminophosphinobiphenyl

DBA dibenzyliden axeton

DBU 1,8-diazabixyclo(5.4.0)undec-7-en
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DCE diclo etan

DCM diclo metan

DEA dietyl amin

DEAD dietyl azodicarboxylat

DIPEA N-etyl-N,N-diisopropylamin (Hiinig’s base)
DMAP 4-N,N-dimetylaminopyridin

DME 1,2-dimetoxyetan

DMF N,N-dimetylformamit

DMSO dimetylsulphoxit

DPPA diphenylphosphorylazit

dppf 1,1"-bis(diphenylphosphino)feroxen
EDTA axit etylendiamintetraaxetic

EGTA axit etylenglycoltetraaxetic

eq duong luong

equiv. duong luong

ESI ion hoa phun dién tir

Et etyl

Et,O dietyl ete

EtOAc etyl axetat

EtOH etanol
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h gio

HATU O-(7-azabenzotriazol-1-y1)-N,N,N',N'-tetrametyl-uroni
hexaflophosphat

HPLC sdc ky 16ng hiéu ning cao

IBX axit 2-iodoxy benzoic

i iso

conc. dam dac

LC sdc ky long

LiHMDS |lithi bis(trimetylsilyl)amit

sln. dung dich

Me metyl

MeOH metanol

phut phut

MPLC Sic ky 16ng ap suit trung binh (medium pressure liquid
chromatography)

MS phd khéi

MTBE metyl tert-butyl ete

NBS N-bromo-sucxinimit

NIS N-iodo-sucxinimit

NMM N-metylmorpholin

NMP N-metylpyrolidon
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NP Pha thuong

n.a. khong co

PBS nude mudi dém phosphat
Ph phenyl

Pr propyl

PTSA axitp-toluensulfonic

Py pyridin

rac triét quang

red. khur

Rf(Rp)  |hé sd luu giir

RP pha déo

RRLC Séc ky 16ng dung giai nhanh
rt nhiét do trong phong

SFC sdc ky 10ng siéu t6i han

SN Su thé 4i nhan

TBAF tetrabutylamoni florua
TBDMS |tert-butyldimetylsilyl
TBME tert-butylmetylete

TRTU O-(benzotriazol-1-y1)-N,N,N',N' -tetrametyl-uroni

tetrafloborat
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tBu tert-butyl

TEA trietyl amin

temp. nhiét do

tert bac ba

Tf triflat

TFA axit trifloaxetic

THF tetrahydrofuran

TMS trimetylsilyl

tRet. thoi gian uu (HPLC)

TRIS tris(hydroxymetyl)-aminometan
TsOH axit p-toluensulphonic

UPLC phuong phap sdc ky 1ong siéu hiéu nang
uv cuc tim

wt khéi luong
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Cac du hiéu va loi thé cia sang ché sé trd nén rd rang tir phan mo ta chi tiét sau,

phan mb ta nay minh hoa cc nguyén ly cta sang ché theo cach vi du ma khong han ché

pham vi cua sdng ché:

Diéu ché hop chit theo sang ché

Téng quan

Trir khi c6 quy dinh khac, tat ca cac phan ing duoc tién hanh trong cac thiét b

c6 ban trén thi truong bang cach st dung cac phuong phap thuong dugc sir dung trong

phong thi nghiém hoa hoc. Cac nguyén liéu ban d4u nhay voi khong khi va/hodc hoi am

duoc bao quan trong moi truong khi bao vé va céc phan timg va thao tac tuong ung dugc
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tién hanh trong moi truong khi bao vé (nito hodc argon).

Céc hop chit theo sang ché dugc goi tén theo quy tic CAS st dung phin mém
Autonom (Beilstein). Néu mot hop chét duoc thé hién béng ca cong thirc cAu tao 1an béng

danh phap cta no, trong truong hop ¢ mau thulin, cong thirc cau tao la yéu td quyét dinh.

Céc phan (g vi séng dugc thuc hién trong thiét bi khoi daw/thiét bi phan ang
duoc tao ra boi Biotage hoac trong thiét bi tham do duoc tao ra béi CEM hodc trong thiét
bi Synthos 3000 hodc Monowave 3000 dugc tao béi Anton Paar trong cac d6 chua gin
kin (t6t hon thé tich 2, 5 hodc 20 mL), tt hon ciing véi khudy.

Séc ky

Séc ky 16p mong duge thue hién trén cac dia silicagel 60 TLC trén thuy tinh
chuén bi sin (c6 chét chi thi huynh quang F-254) do Merck san Xuét.

Séc ky cao ap diéu ché (RP HPLC) cua céac hop chit vi du theo sang ché duoc
thuc hién trén cac hé théng Agilent hodc Gilson véi cac cot duge san xuét boi cong ty
Waters (tén: SunFire™ Prep C18, OBD™ 10 pm, 50 x 150 mm hodc SunF ire™ Prep
C18 OBD™ 5 pm, 30 x 50 mm hodc XBridge™ Prep C18, OBD™ 10 pm, 50 x 150 mm
hoac )(BridgéTM Prep C18, OBD™ 5 pm, 30 x 150 mm hoac XBridge™ Prep C18,
OBD™ 5 pm, 30 x 50 mm) va YMC (tén: Actus-Triart Prep C18, 5 pm, 30 x 50 mm).

Céac murc gradient khac nhau cia HoO/axetonitril duge st dung dé ria giai cac
hop chét, trong khi déi véi céc hé thong Agilent, chét cai bién axit 5% (20 mL HCOOH
t6i 1 L HaO/axetonitril (1/1)) dwge bd sung vao nude (diéu kién axit). DOi v6i céc hé

théng Gilson, nudc duge bd sung HCOOH 0,1%.

Déi v6i phuong phap sdc ky trong céc diéu kién kiém ctia cac hé théng Agilent,
cac mirc gradient HoO/axetonitril cling dugc sir dung, trong khi nuée dugce kiém héa bang
cach b sung chét cai bién kiém 5% (50 g NH4HCOs3 + 50 mL NH; (25 % trong H20) t6i
1 L bang H,0). Déi v6i cac hé théng Gilson, nuée duge kiém hoa nhu sau: SmL dung
dich NH4HCO; (158 g trong 1 L H20) va 2 mL NH3 (28% trong H2O) duoc bb sung toi
1 L bang HO.

Séc ky chat 16ng siéu t6i han (SFC) cua cac hop chét trung gian va hop chét vi
du theo sang ché dugc thuc hién trén hé théng JASCO SFC v6i céac cot sau: Chiralcel OJ
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(250 x 20 mm, 5 pm), Chiralpak AD (250 x 20 mm, 5 pm), Chiralpak AS (250 x 20 mm,
5 um), Chiralpak IC (250 x 20 mm, 5 pm), Chiralpak IA (250 x 20 mm, 5 um), Chiralcel
OJ (250 x 20 mm, 5 um), Chiralcel OD (250 x 20 mm, 5 pm), Phenomenex Lux C2 (250
x 20 mm, 5 pm).

HPLC phén tich (diéu khién phéan tmg) cta cac hgp chét trung gian va hop chét
cudi cing dugc thuc hién st dung cac cdt duge cong ty Waters san xuét (tén: XBridge™
C18,2,5 pm, 2,1 x 20 mm hodc XBridge™ C18, 2,5 pm, 2,1 x 30 mm hodc Aquity UPLC
BEH C18, 1,7 um, 2,1 x 50mm) va YMC (tén: Triart C18, 3,0 pm, 2,0 x 30 mm) va
Phenomenex (tén: Luna C18, 5,0 um, 2,0 x 30 mm). Thiét bi phén tich cling dugc trang

bi bo do khéi lugng trong mdi mot trudong hop.
Phd khbi HPLC/phd UV

Thoi gian duy tri/MS-ESI* dé xéc dinh dic diém cac hop chat vi du theo sang
ché dugc tao ra str dung thiét bi HPLC-MS (sic ky 16ng hiéu nang cao bang bo do khoi
lurong). Cac hop chit ma ria giai & dinh bom duge xac dinh 1a thoi gian duy tri tret. =
0,00.

Céc phuong phap HPLC (diéu ché)

HPLC diéu ché 1

HPLC: Cac bom 333 va 334

Cot: Waters X-Bridge C18 OBD, 10 pm, 30 x 100 mm, Part.No.
186003930

Dung moi: A: 10 mM NH4HCOs trong H>O; B: Axetonitril (mirc HPLC)

Phat hién: UV/Vis-155

Luu lugng: 50 mL/phut

Gradient: 0,00 — 1,50 phut: 1,5 % B

1,50 — 7,50 phit: thay doi
7,50 — 9,00 phut: 100 % B
HPLC diéu ché 2

HPLC: Cacbom 333 va334
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Dung moi:

Phat hién:
Luu lugng:

Gradient:

44696 65/245

Waters Sunfire C18 OBD, 10 pm, 30 x 100 mm, Part.No.
186003971

A: H,O + 0,2 % HCOOH; B: Axetonitril (muc HPLC) + 0,2%
HCOOH

UV/Vis-155
50 mL/phut
0,00 — 1,50 phut: 1,5 % B
1,50 — 7,50 phut: thay dbi

7,50 — 9,00 phut: 100 % B

Cac phuong phap HPLC (phan tich)

LCMSBASI
HPLC:

MS:

Dung moi:

Phat hién:

Khoang khéi lugng:
Luu luong:

Nhiét do cot: 40 °C

Gradient:

VAB

HPLC:

Loai Agilent 1100
Agilent LC/MSD SL

Phenomenex Mercury Gemini C18, 3 pm, 2 x 20 mm, Part.No.
00M-4439-B0-CE

A: 5 mM NH;HCO3/20 mM NHj trong H2O; B: axetonitril (mirc
HPLC)

MS: kiéu duong tinh va am tinh
120 — 900 m/z

1,00 mL/phut

0,00 —2,50 phat: 5% B > 95 % B
2,50 — 2,80 phut: 95 % B

2,81 -3,10 phtt: 95% B > 5% B

Loai Agilent 1100/1200
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Cot:

Dung mai:

Phat hién:

Khoang khéi lwong:
Luu lugng:

Nhiét do cot: 45 °C

Gradient:

RND-FA-3.5
HPLC:

MS:
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Agilent LC/MSD SL
Waters X-Bridge BEH C18, 2,5 pm, 2,1 x 30 mm XP

A: 5 mM NH4sHCO3/19 mM NH3 trong H»>O; B: axetonitril (mure
HPLC)

MS: kiéu duong tinh va am tinh
100 — 1200 m/z

1,40 mL/phut

0,00 — 1,00 phuat: 5 % B = 100 % B
1,00 — 1,37 phut: 100 % B

1,37 — 1,40 phat: 100 % B 2> 5% B

Agilent Infinity-1290 Series

Agilent SQD-6150 (API-ES +/- 3000 V)

Thiét d3t tin hiéu MSD: Quét duong tinh 100 — 1000, quét am tinh 100 — 1000

Cot:

Dung moi rira giai:

Tin hi€u phét hién:
Pho:

D0 rong dinh:
Bom:

Téc do dong:
Nhiét do cot: 45 °C

Gradient:

Aquity BEH C18, 2,1 x 50 mm, 1,7 pm

A: axit formic 0,1 % trong nudc; B: 0,1 % axit formic trong

axetonitril

UV 215 nm (bdng tan 4, tham chiéu)
khoang: 200 — 400 nm; budc: 2 nm

> 0,025 phut (0,5 S)

bom 0,5 uL véi viée rira kim & clra x0i

0,8 mL/phut

0,0 — 0,2 phit: 2 % B
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GVK LCMS 18
HPLC:

MS:
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0,2—1,5phat:2% B > 98 % B
1,5—2,6 phut: 98 % B
2,6 2,61 phut: 98 % B 22 % B

2,61 —3,2 phut: 2 % B

Agilent Infinity-1290 Series

Agilent SQD -6130 (API-ES + 3500 V/-3000 V)

Thiét dit tin hiéu MSD: Quét duong tinh 100 — 1200, quét am tinh 100 — 1200

Cot:

Dung moi rira giai:

Tin hiéu phat hién:
Pho:

Do rong dinh:
Bom:

Téc do dong:
Nhiét do cot: 60 °C

Gradient:

GVK LCMS 02
UPLC:

MS:

Aquity BEH C18, 2,1 x 50mm, 1,7um

A: 0,1% axit formic trong axetonitril; B: 0,1% axit formic trong

nugc

UV 215/254 nm (béng tan 4, tham chiéu)
khoéang: 200 — 400 nm; budc: 2 nm

> 0,025 phut (0,5 S)

bom 0,5 pL vé6i viée rira kim & clra x6i.

0,8 mL/phut

0,0 — 0,4 phut: 97 % B

0,4 —2,2 phit: 97 % B > 2 % B
2,2 2,6 phit: 2% B

2,6 2,61 phit: 2% B > 97 % B

2,61 — 3,0 phat: 97 % B

Waters UPLC

B6 ba tr (e vi khdi (Micromass Triple quad: ESI)
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Pién 4p mao dan: 3500

Dién ap dngnoén: 25 dén 50V

Khi hoa tan: 600 L/gio

Nhiét do hoa tan: 350°C

Thiét dat tin hiéu MSD: Quét duong tinh 100 — 1000, quét am tinh 100 — 1000
Cot: Aquity BEH C18, 2,1 x 50 mm, 1,7 pm

Dung mdi rira gidi:  A: axit formic 0,1 % trong nudce; B: 0,1 % axit formic trong

axetonitril
Tin hiéu phat hién: Mang didt UV
Pho: khoéang: 200 — 400 nm; phan giai: 1,2 nm
Téc @6 1y mau: 10 diém/giay
Bom: bom 0,5 pL v6i viée rira kim
Téc do dong: 0,4 mL/phut
Nhiét do cot: 35 °C
Gradient: 0,0 — 0,5 phut: 5 % B
0,5 — 2,0 phut: 50 % B
2,0 — 3,5 phut: 100 % B
3,5-5,0 phut: 100% B > 5%B

5,0 — 5,50 phut: 5 % B

GVK _LCMS 31
HPLC: Agilent Infinity-1290 Series
MS: LCMS tt cuc Agilent-6130 (ESI/APCI, da phuong thic +

3500 V/ - 3000 V)
Dién thé nap:2000

Phan manh: 50 dén 70
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Dién ap phong dién: 4 p amp

Nhiét do hoa tan: 300 °C

Khi hoa tan: 600 L/gio

Thiét dit tin hiéu MSD: Quét duong tinh 100 — 1200, quét 4m tinh 100 — 1200

Cot: Aquity BEH C18, 2,1 x 50 mm, 1,7 pm

Dung moi rira gidi:  A: 0,1% axit formic trong axetonitril; B: 0,1 % axit formic trong
nuoc

Tin hiéu phat hién: UV 215 nm (bang tan 4, tham chiéu); UV 254 nm (bang tan 4,

tham chiéu)

Pho: khoang: 200 — 400 nm; bude: 2 nm
Do rong dinh: > 0,025 phut (0,5 S)

Bom: bom 0,5 pL véi viée rira kim & ctra x6i
Tbc do dong: 0,8 mL/phut

Nhiét do cot: 50 °C

Gradient: 0,0 —0,2 phut: 2 % A
0,2 —2,3 phut: 98 % A
23-3,4phit: 98 % A > 2%A
3,4—3,41phat: 2% A

3,41 —3,5 phut: 2 % A

GVK _LCMS 34
HPLC: Agilent Infinity-1290 Series
MS: LCMS tt cuc Agilent-6130 (APCI-ES + 3500 V/ - 3500 V)

Diénap éngnon:  25dén 50V
Khi hoa tan: 600 L/gio

Nhiét do hoa tan: 350°C
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Thiét dat tin hiéu MSD: Quét duong tinh 100 — 1000, quét am tinh 100 — 1000

Cot:

Dung moi rira giai:

Tin hiéu phat hién:

Pho:

D0 rong dinh:
Bom:

Tbc do dong:
Nhiét do cot: 60 °C

Gradient:

GVK_LCMS 35

UPLC:
MS:
Dién 4p mao dan:

Dién ap ong non:

Aquity BEH C18, 2,1 x 50 mm, 1,7 um

A: axit formic 0,1 % trong nudc; B: 0,1 % axit formic trong

axetonitril

UV 215 nm (bang tan 4, tham chiéu); UV 254 nm (béng tan 16,

tham chiéu)

khoang: 190 — 400 nm; bu¢c: 2 nm

> 0,05 phut (0,5 S)

bom 0,5 pL véi viée rira kim & cira x5i

0,8 mL/phut

0,0 — 0,4 phat: 2 % B
0,4-22phit:2%B > 98 %B
2,2 —2,6 phut: 98 % B

2,6 2,61 phit: 98 % B > 2 % B

2,61 —3,0 phut: 2 % B

Hé Waters Acquity UPLC H-Class
B6 do Waters SQ 2 (ESI);
3,50kV

50V

Khi hoa tan: 750 L/gio

Nhiét do hoa tan:

350°C

Thiét dat tin hiéu MSD: Quét duwong tinh 100 — 1200, quét am tinh 100 — 1200

Cot:

Aquity BEH C18, 2,1 x 50 mm, 1,7 um
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Dung mdi rira giai:

Tin hiéu phéat hién:
Pho:
Téc do 1ay mau:

Bom:

Téc do dong:
Nhiét do cot: 35 °C

Gradient:

GVK_LCMS 21

LC:

MS:

44696

A: 0,05 % axit formic trong axetonitril; B: 0,05 % axit formic

trong nudc

Mang diot UV

khoang: 200 — 400 nm; phan giai: 1,2 nm

10 diém/gidy

bom 0,5 pL véi viée rira truge khi bom 15 gidy & rira sau khi
bom 20 gidy

0,6 mL/phit

0,0 — 0,3 phut: 97 % B
0,3-22phut:97%B 2> 2%B
2,2 —3,30 phut: 2 % B

3,30 -4,50 phtt: 2% B 2> 97 % B

4,51 —5,50 phut: 97 % B

Agilent Infinity 1290 series

Agilent 6130 Quadruple lems(SQ)

Thiét d3t tin hiéu MSD: Scan pos/neg 80-1200

Cot:

Dung mdi rtra giai:

Tin hiéu phat hién:
Phé:

Do rong dinh:
Bom:

Luu lugng:

Aquity BEH C18 2,1 x 50 mm, 1,7 pm

A: nuée + 0,1% axit formic; B: axetonitril (mirc HPLC) + 0,1%

axit formic

UV 215/254 nm (bang tan 4, tham chiéu)
khoang: 200 — 400 nm; budc: 2,0 nm

> 0,01 phut (0,2 gidy)

bom chuén 0,5 ne

0,8 mL/phut
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Nhiét do cot: 60 °C

Gradient:

GVK_LCMS_22
HPLC:

MS:

44696 72/245

0,0 — 0,2 phut: 3 % B
0,2—1,5phut: 3% B 2> 95 %B
1,5-2,5 phut: 95 % B
2,5-2,6 phut: 95% B > 3 % B

2,6 —3,2 phut: 3 % B

Agilent Infinity-1290 Series

Agilent SQD-6150 (API-ES +/- 3000 V)

Thiét dat tin hiéu MSD :Quét duong tinh 100 — 1000, quét am tinh 100 — 1000

Cot:

Dung moi rira giai:

Tin hi¢u phat hién:
Pho:

D0 rong dinh:
Bom:

Tbc do dong:
Nhiét do cot:

Gradient:

D LC SSTD

Aquity BEH C18, 2,1 x 50 mm, 1,7 um

A: axit formic 0,1 % trong nudc; B: 0,1 % axit formic trong

axetonitril

UV 215 nm (bang tan 4, tham chiéu)
khoang: 200 — 400 nm; budc: 2 nm
> 0,025 phut (0,5 S)

bom 0,5 pul véi viée rua kim 6 cura xbi
0,8 mL/phut

45 °C

0,0 —0,2 phut: 2% B
0,2—-1,5phat:2%B > 98 % B
1,5—-2,6 phut: 98 % B

2,6 —2,61 phit: 98 % B 22 % B

2,61 —3,2 phat: 2 % B
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Dung mdi rira giai:
Tin hi€u phat hién:
Pho:

D0 rong dinh:
Bom:

Téc do dong:
Nhiét do cot: 50 °C

Gradient:

D LC BSTD

HPLC:

Cot:

Dung moi rira giai:
Tin hi¢u phét hién:
Pho:

Do rong dinh:
Bom:

Téc do dong:
Nhiét do cot: 50 °C

Gradient:

44696

Agilent 1100/1200 (bom nhi phén 1)

(Waters) XBridge BEH C18, 30 x 3,0 mm; 2,5 um

A: 0,2% axit formic trong nudc; B: axetonitril

UV 254 nm (bang tAn 4, tham chiéu 550 nm, bang tan 100)
khoang: 190 — 400 nm; budc: 2 nm

> 0,01 phut

1,0 uL.

2,30 mL/phtt

0,1 — 1,4 phut: 97 % A - 100% B
1,4 — 1,6 phut: 100 % B

1,6 — 1,8 phut: 100 % B = 97 % A

Agilent 1100/1200 (bom nhi phén 1)

(Waters) XBridge BEH C18, 30 x 3,0 mm; 2,5 pm

A: 0,2% amoniac (25 %) trong nudc; B: axetonitril

UV 254 nm (bang tan 4, tham chiéu 550 nm, bang tan 100)
khoang: 190 — 400 nm; budc: 2 nm

> 0,01 phut

1,0 uL

2,00 mL/phut

0,1 — 1,4 phut: 97 % A - 100 % B
1,4 — 1,6 phut: 100 % B

1,6 — 1,8 phut: 100 % B = 97 % A
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GVK LCMS 19
RRLC: Agilent RRLC
MS: Agilent SQD

bién ap mao dan: 3,50 kV

Dién 4p dngnén:  25dén 50V

Khi hoa tan: 600 L/gio

Nhiét do hoa tan: 350°C

Cot: XBridge C18, 4,6 x 75 mm, 3,5um
Dung mdi rira gidi: ~ A: 10 mM amoni axetat; B: axetonitril
Téc do dong: 2,0 mL/pht

Nhiét do cot: 35 °C

Gradient: [Thoi gian tinh bé‘lng phat / % cua B]: 0/10, 0,2/10, 2,5/75,
3,0/100, 4,8/100, 5,0/10

GVK_LCMS 41
UPLC: Waters Acquity-UPLC
MS: Bo do SQ-2

Dién 4p mao dan: 3,50 kV

Dién ap dng nén: 50V

Khi hoa tan: 750 L/gio

Nhiét d6 hoa tan: 350°C

Cot: AQUITY UPLC BEH C18 1,7 um, 2,1 x 50 mm

Dung mdi rira gidi: ~ A: 0,07 % trong axetonitril; B: 0,07 % axit formic trong nudc
Téc do dong: 0,6 mL/phut

Nhiét do cot: 35 °C

Gradient: [Thoi gian tinh béng phut / % cua B]: 0/97, 0,3/97, 2,2/2, 3,3/2,
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4,5/2,4,51/97

Céc hop chat theo sang ché va cac hop chét trung gian dugc diéu ché bang cac
phuong phép tbng hop dugc md ta dudi day trong ban md ta nay, trong do cac phén tr
thé ¢6 cong thiic chung c6 nghia nhu duge xac dinh ¢ trén. Cac phuong phép nay chi
nhim minh hoa sang ché ma khong gi¢i han cac d6i twong va pham vi cua hop chét dugc
yéu cu bao ho boi céc vi du ndy. Trudng hop viée diéu ché cac hop chét khoi diu khong
duge mo ta, thi cac hop chét khéi dau nay co6 thé duge mua trén thi truong hodc vige tong
hop chung dugc mo ta trude day hodc chung ¢ thé dugc diéu ché tuong tu nhu cc hop
chét da biét trude day hodc cac phuong phap duoc md ta & day, tire 13, thude vé hiéu biét
ctia nha héa hoc hitu co trong viéc tong hop cac hop chét nay. Céc chét duoc md ta trong

tai liéu chuyén nganh c6 thé duoc diéu ché theo cdc phuong phap tong hop da cong bd.

So dd phan tmg chung va tom tét cac con dudng tong hop dbi voi cac hop chat (I)

theo sang ché

So do 1:
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*NH O ¢l 03
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l R-NH,
c-1
(RY), (R9),
w7 SNH *SNH o
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2
R NH
(M R’
o A7
cac budce dan xuat hoa wy ¥
(nhat la trong R' va R?)

Hop chét (I) theo sang ché ¢6 thé dugc didu ché timg bude bang cac con dudng

tong hop dugc miéu ta trong so o 1.

Axetal A-2 c6 thé duoc diéu ché thong qua qua trinh axetal hoa aldehyt twong (mg
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A-1.
A-7 c6 thé dugc didu ché thong qua cac con duong khac nhau:

Mot phuong phap khoi diu bang phan tng thé ai nhan thom clia A-2 bing este
malonic duoc thé hodc khong dugc thé dé tao ra hop chit trung gian A-3 (budc dua vao
R?). Viéc khir carboxyl cua hop chét trung gian A-3 din t6i A-4, hop chat nay duoc
chuyén déi bing khdi t6 hop B-5 (xem du6i day) trong phan tmg thé 4i nhan thom. Qua
trinh xa phong héa cla este thu dwgc A-5 va qua trinh amit hoa sau do bang khbi t6 hop
C-1 (buéc dua vao R') tao ra hop chét trung gian A-7 trong mdt bude duy nhét.

Theo phuong phéap khac, hop chit A-2 dugc chuyén dbi bang este malonic dugc
thé hoac khong dugc thé (budc dua vao R?) va sau do, duoc xir Iy bang khdi t6 hop B-5
(xem dudi day) d8 tao ra hop chit A-5 trong mot bude duy nhét. Qua trinh xa phong héa
cua este thu duoc A-5 va qua trinh amit hoa sau do bang khdi t6 hop C-1 (bude dua vao

R!) tao ra hop chét trung gian A-7.

Con dudng khac bat d4u bang phan (g thé 4i nhan thom ctia A-2 véi este malonic
dwoc thé hodc khong duge thé (budce dua vao R?) tiép theo bang phan tmg thé &i nhan
thom bang khéi to hop B-5 (xem dudi déy) dé tao ra hop chit A-6 trong mot bude duy
nhat. Qué trinh chuyén dbi truc tiép ctia A-6 thanh A-7 ¢ thé dat duoc bang qua trinh xa
phong hoa cua dieste A-6, qua trinh khir carboxyl tai chd va qua trinh amit hoa sau do6

bing khdi t& hop C-1 (budc dua vio R') trong mot bude duy nht.

Hop chit sau cung (I) c6 thé duge didu ché bang céch loai bo bio vé clia axetal
A-7 va qua trinh dong vong. Hop chét (I) c6 thé duge dan xuét thém trong cac budc tly
y (nhét 1a trong R' va R?) khong dwoc miéu ta trong so dd 1 @& dat dugc hop chit
(Dkhac/bd sung.

Do d6, mot khia canh theo sang ché dé cap dén viéc tao ra hop chét (I) nhu dugc
xéc dinh & ddy bao gdm budc déng vong clia hop chat A-7 nhu dugc xéc dinh ¢ déy; tuy
y bao gbm thém budc cho hop chét A-5 nhu dugc xac dinh ¢ day phan ung véi amin C-
1 nhu dugc xac dinh ¢ day; tuy y bao gbm thém budc cho hop chit A-4 nhu duoc xac
dinh & day phan tng véi hop chét B-5 nhu duoc xéc dinh ¢ ddy; tily y bao gom thém
bude cho hop cht A-3 nhw duge xéc dinh & day phan tmg dé thu duoc hop chat A-4 nhu
duoc xac dinh ¢ day; tuy y bao gb6m thém budce cho hgp chat A-2 nhu duoc xac dinh &
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day phan Ung dé thu duge hop chit A-3 nhu duoc x4c dinh & day, tuy y bao gbdm thém

budc cho hop chét A-1 nhu duge xac dinh ¢ day phan ng dé thu duoc hop chéit A-2 nhu

dugce xac dinh & day.

So dd 2:

—

COOMe NMe, oH
X COOMe X COOMe
COOMe — & — -
o] COOMe
R2 (o) o]
2
R
E-1
E-2
o (e]
1 ~
HN Z N'R (o) =z
Y
3N, Iy HN
R N [o] /K 2
R’ R® o) R
E-7 E6
kich hoat
B-5
(R*),
*" “NH
4
NPT
RVh\N Y No
R?
U]
céc bude dan xuét hoa tiy ¢
(nhit li rong R va R2)

R™NH,
c-1 .R’
~No” YN
HO” "¢
2
E-4
o
) S0 AR
R-CONH, .
o, 07 o
~Ss R
R™ "o
E-5

(R*= vi du, tosyl, Tl v.v.)

Theo cach khac, hop chat (I) theo sang ché ¢6 thé duogc didu ché timg budc bang

con duodng tong hop duge miéu ta trong so do 2.

Khéi dau tir cac p-oxo dieste E-1, cac a,p-dioxo este E-3 tuong ing ¢o thé duoc

diéu ché thong qua céac hop chét trung gian E-2 thu dugc bang phéan (mg véi DMF-axetal.

Budc dong vong bang cac amin C-1 dan t6i vong hydroxy pyridon E-4. Su két hop ngang
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c6 xac tac paladi sau khi chuyén nhom hydroxy cho sulfonat twong tng (vi du, tosylat,
triflat v.v., E-3) v6i cc amit tao ra cac pyridon amit E-6, chiing cho phép su dong vong
14n thtt hai dé thu duoc khung pyridopyrimidin-dion hai vong mong muén (E-7). E-7 thu
dwoc nhu vay c6 thé duoc kich hoat (vi du, bang hexacloxyclotri-phosphazen, SOCL,
POCI; hodc twong tir) dé duoc phan ting voi khéi t6 hop B-5 dé c6 duge hop chat (I) cudi

cung theo sang ché (hop chit nay c6 thé cling duge din xuét trong cic budc b6 sung).

Do d6, mot khia canh theo sang ché dé cap dén qua trinh tao ra hop chat (I) nhu
duoc x4c dinh & ddy bao gdm budc kich hoat hop chit E-7 nhu duoc xé4c dinh ¢ day bang
tdc nhan duoc chon tir hexacloxyclotriphosphazen, SOCL va POCl3 va cho E-7 da kich
hoat phan mg vé1 hop chit B-5 nhu duogc xac dinh ¢ day; tuy y bao gbm thém budc cho
hop chit E-6 nhu dugce xéc dinh & day phan g dé thu dugc hop chat E-7 nhu duoc xéc
dinh & day; tuy y bao gbm thém budce cho hop chit E-5 nhu duoc xéac dinh ¢ diy phan
ng voi amit R>-CONH, nhu duge x4c dinh ¢ day; tuy y bao gbm thém budc cho hop
chit E-4 nhu duoc xac dinh & ddy phan tng dé thu duge hop chit E-5 nhu dugce xac dinh
& day; tuy y bao gdm thém buée cho hop chit E-3 nhu duge xac dinh ¢ ddy phan Ung
v6i amin C-1 nhu dugce xac dinh & day; tuy y bao gb6m thém buée cho hop chat E-2 nhu
duoc xac dinh & day phan tng dé thu dugc hop chat E-3 nhu dugc xac dinh & day; thy y
bao gom thém budc cho hop chat E-1 nhu dugce xé4c dinh & ddy phan ing dé thu duogc
hop chét E-2 nhu duge xac dinh ¢ day.

So d6 3:
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(R,
(RY), (RY),
— —_— N
Br o é ®
0* j<
B-1
/ B-2 B-3

OH
B-6

' (R,
(R%), (R, .
—_— - (7
(N \ N H Z H (R)
W N3 N ) O < K
B-7 B-4

Cac khéi t6 hop B-5 ¢6 thé duge diéu ché ting budc, khéi dau bang qua trinh

B-5

téng hop durgc miéu ta trong so do 3.

Cac hé (hetero)aryl etylamin B;S c6 thé duogc didu ché tir cac (hetero)aryl-
bromua B-1, cac hop chit nay dugc chuyén dbi thong qua phéan tng lién két ngang co
xuc tac bang kim loai thanh cac axetyl (hetero)aryl B-2 twong tmg. Sy hinh thanh céc
sulfinamit khong déi xémg B-3 duoc tiép theo bing budc khir chon loc 1ap thé dé tao ra
B-4. Buéc tach sulfinamit cudi cung tao ra (hetero)aryl etylamin khong d6i xng mong

muon B-5.

Theo cach khéac, cac axetyl (hetero)aryl B-2 ¢6 thé duoc khir theo kiéu chon loc
ddng phéan ddi anh thanh cic rugu twong ing B-6 ma sau do6, ching duoc chuyén dang
thanh cac azit B-7 va c¢6 thé duge hydro hoa sau d6 dé thu duoc céc khéi td hop khong
dbi xtmg B-5.

Do d6, mot khia canh theo sang ché @é cap dén viéc tao ra hop chét B-5 nhu dugc
xé4c dinh & day bao gdm buéc khir hop chit B-7 nhu dugc x4c dinh & dy; tiy y bao gdbm
thém budc tién hanh phan tmg hop chit B-6 nhu dugc xac dinh & ddy dé thu dugc hop
chét B-7 nhur dugc xac dinh & day; tity ¥ bao gdm thém budce khir hop chat B-2 nhu duogc
xac dinh & day dé thu duoc hop chét B-6 nhu duoc xac dinh & day.
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Téng hop cac hop chét trung gian A-2

Quy trinh thyc nghiém dé téng hop A-2a
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Bb sung etylen glycol (48,69 g, 785,28 mmol, 1,0 duong luong) va lugng xuc

tac cia axit p-toluensulphonic (13,51 g, 78,53 mmol, 0,1 duong lugng) vao dung dich

duoc khuéy cia A-la (150,00 g, 785,28 mmol, 1,0 duong lugng) trong benzen

(1500 mL). Hon hop phan (g duoc hdi luu cho t6i khi quan sat thay sur chuyén héa hoan

toan nguyén li¢u khaoi dau. Lam bay hoi dung mdi dudi ap suit giam, pha lodng phan con

lai bang DCM va rtta bang dung dich nudc natri bicacbonat. Cac 16p hitu co dugce két

hop, lam kho (Na»SO4) va cb dic dudi p sudt giam. Tinh ché thém bang phuong phap

sc ky cot nhanh (dung moi rira giai: 10 % etyl axetat trong hexan) tao ra san phim mong

muodn A-2a.

Céc hop chat trung gian A-2 sau (bang 1) c6 thé thu dugc theo cach twong tu

khéi du tir cac pyrimidin khac nhau A-1. San phim tho A-2 duge tinh ché bang phuong

phap sac ky néu can thiét.

Béang 1:
) , Thoi gian duy Phuong phéa
S6 Cau truc s [M+H]" P
tri [phut] HPLC
cl 0’>
A-2a NZ | 0 1,719 235 GVK LCMS 22
/l\\N ci
cl 0’>
- z 0 -
A-2b Nk\ | n.a. n.a.

N~ °Cl

Téng hop cac hop chét trung gian A-3
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Quy trinh thuc nghiém dé tong hop A-3a

ci O
A

| —_—
)\\N Cl

A-2a

Cl 0’>

N/
Py

(o)

A-3a

o
Cco,Me

(o)

82/245

A-2a (80,00 g, 340,33 mmol, 1,0 duong luong) duoc hoa tan trong DMSO
(400 mL) va dugc xtr 1y bing xesi cacbonat (220,53 g, 680,66 mmol, 2,0 dwong luong)

va dimetyl malonat (49,42 g, 374,36 mmol, 1,1 duong luong). Gia nhiét hén hop thu

duoc t61 80°C trong 10 gio. Sau khi chuyén héa hoan toan nguyén liéu khéi dau, hdn hop

phan ing dugc pha loang bang etyl axetat va dugc rot 1én nude lam lanh bang nude da.

Lop nude duge chiét bang etyl axetat. Cac 16p hiru co dugc két hop va ria bang dung

dich nudc axit formic 0,1N. Lam kho 16p hiru co (Na2SO4) va c6 dac dudi ap suat giam.

Tinh ché thém béng phuong phap sic ky cot nhanh (dung moi rira giai: 30 % etyl axetat

trong hexan) tao ra san pham mong mudn A-3a.

Céc hop chit trung gian A-3 sau (bang 2) c6 thé thu duoc theo cach tuong tu

khoi ddu tir cac pyrimidin khac nhau A-2. San phim thé A-3 dugc tinh ché bang phuong

phép sac ky néu can thiét.

Bang 2:
) , Thoi gian Phuong phép
SO Cau truc ¢ [M+H] P
duy tri [phut] HPLC
cl o
50
A-3a /k\N CO,Me | 2133 331 GVK LCMS 34
0”0
I
cI o
50
A-3b ‘\\N CO,Me 1,537 317 GVK LCMS 34
0”0
[
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Quy trinh thuc nghiém dé tong hop A-3c

ol o7\ ¢l °’>

Py — K coMe
N7 cl N E
0”0
A-2a A-3c |

Dung dich khudy chia dimetyl este cua axit 2-flo-malonic (72,30 g,
481,99 mmol, 1,1 duong lwgng) trong DMF khan (300 mL) dugc lam lanh xubng 5°C va
duoc xir Iy timg phan bang natri hydrua (20,16 g, 876,35 mmol, 2,0 duong luong). Sau
khi khqu & nhiét do trong phong trong 10 phut, A-2a (103,00 g, 438,17 mmol, 1,0 duong
luong) hoa tan trong DMF (50 mL) dugc bd sung va khudy hdn hop thu dugce trong 2 gio
nita. Sau khi chuyén hoa hoan toan, hon hop phan ing dugc rét lén nude lam lanh bang
nue da va chiét 16p nudce bang etylaxetat. Cac 16p hitu co dugc két hop, 1am khd
(Na2SO4) va co déc dudi ap suit giam. Tinh ché thém bang phuong phap sdc ky cot nhanh
(dung moi rira giai: 15 % etyl axetat trong hexan) tao ra san phim mong mudn A-3c

(phwong phap HPLC: GVK_LCMS_31; thoi gian duy tri = 1,756 phat; [M+H]" = 350).
Téng hop cac hgp chét trung gian A-4

Quy trinh thuc nghiém dé tbng hop A-4a

Cl O’B Ci O’>

NZ | o N?% | o
——
)\\N CO,Me )\\N
0~ O 0~ O
A-3a | A-da |

Dung dich khudy chia A-3a (40,00 g, 120,95 mmol, 1,0 duong lugng) trong
DMSO (120 mL) dugc xt ly béng lithi clorua (20,32 g, 483,79 mmol, 4,0 duong lugng)
va gia nhiét t¢i 120°C trong 2 gio. Sau khi chuyén hoa hoan toan nguyén liéu khéi dau,
pha lodng hdn hop phan tmg thu duge bang dietyl ete va rot 1én nude lam lanh bang nudce
d4. Chiét 16p nude bang dietyl ete, cac 16p hitu co dugce két hop, 1am khd (Na2SO4) va co
dic dudi 4p sut giam. Tinh ché thém bing phuong phap séc ky pha dao kiem (dung mdi
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rira giai: 20 % axetonitril trong nudc) va pha thuong (18 % etyl axetat trong hexan) tao

ra san pham mong mudn A-4a.
Cac hop chat trung gian A-4 sau (bang 3) c6 thé thu duoc theo cach tuong tu
khéi dau tir cac pyrimidin khac nhau A-3. San pham thd A-4 dugce tinh ché bang phuong

phap sac ky néu can thiét.

Bang 3:
) , Thoi gian du Phuong phép
S6 | Chu tric T e
fri [phat] HPLC
cl O
10
Ada | AN 1,67 273,0 | RND-FA-3.5
o~ O
|
cl O
RS
A4b | S, 1,55 2589 | RND-FA-3.5
0o~ O
|
cl O
AL
/kl F
Ade | AN 1,76 291,0 | RND-FA-3.5
0o~ 0O
|

Téng hop céac hop chét trung gian A-5

Quy trinh thue nghiém dé tong hop A-5a
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(o) F
cl ’> "

N* 0
/k\ | —
N
0 ? 0% o
A-4a A-5a |

A-4a (3135 mg, 11,50 mmol, 1,5 duong luong) va B-5a (1450 mg, 7,67 mmol,
1,0 duong luong) duge hoa tan trong DMSO khan (10 mL) va DIPEA dugc bd sung
(2670 pL, 15,33 mmol, 2,0 duong lugng). Khudy hdn hop phan tng & 80°C trong 6 gid
cho t6i khi dat duoc su chuyén hoa hoan toan B-5a. Loc hdn hop phan tmg va tinh ché
phan dich loc bang phuong phap sic ky pha dao kiém (ria giai gradient: 25% dén 65 %

axetonitril trong nudc) dé tao ra san pham mong mudn A-5a.

Céc hop chat trung gian A-5 sau (bang 4) c6 thé thu duoc theo cach twong tu
khoi ddu tir cac pyrimidin khac nhau A-4 va cac amin B-5. San pham th A-5 dugc tinh

ché bang phwong phap sdc ky néu can thiét.
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Bang 4:
, Thoi gian duy Phuong phap
# Cong thirc cau truc [M+H]* P
tri [phu] HPLC
F
F
F
A-5a O 0,949 4262 | VAB
NZ 0)
PNy
N
0o O
|
A-5b 0,973 4221 | VAB
0o~ O
|
FF
F
A-5c S 1,002 4262 | VAB
N/I 0
Ay
A-5d 1,014 4442 | VAB
9
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F
F
A-Se 0T 1,143 4403 | VAB
NP
A
9
F
A-5f ) 0,966 1223 | VAB
NN
A
(@) (o]
I
A-5g 1,027 4403 | VAB
A-5h 0.992 4343 | VAB
(o] (0]
|
FF
HO
F
A-Si TONHOTN 0,863 4562 | VAB
NP0
A,
(o] (o]
|

87
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F
F
F
A-5 ¢ 0,903 412 | VAB
NN 0
t\,t'(i
\ O ?
FF
F
A-5k L 0,967 412 | VAB
N’| o)
SN
(o] (o]
|
(o]
A-5] ) 0.944 4260 | VAB
9
EF
*SNH o
A-5m 0.936 1202 | VAB
NN 0
|
N
A-5n 0.874 470.1 | VAB
NZ o
<
N
9

88
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A-50 0,991 4442 | VAB
9
A-5p A 1,028 4581 | VAB
N/| o)
/k\N F
(o] (o]
|
A-5q T2y 10,953 5023 | VAB
NZ 0]
)\\ | F
N
(o] (0]
|
A-51 1,017 4963 | VAB
(o) (o]
|
FF
(0]
wSNH 0
A-5s B 0,944 4363 | VAB
NP0
Py
N
o~ O
|

89
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4
o)
*SNH 0
A-5t /> 0,971 416,1 VAB
NZ o
5
N
%
A-5u n,a, n,a, -

Cl O’>

N/

s I

N

A-2b

Cl

(0]

NZ o)
& COOMe

F

9

A-5v

90/245

Dung dich ciia A-2b (500 mg, 2,262 mmol, 1,0 duong luong) trong DMSO khan

(4,0 mL) dugc xu ly bing dimetyl este cta axit 2-flo-malonic (281 pL, 2,262 mmol,

1,0 duong lugng) va natri cacbonat (360 mg, 3,393 mmol, 1,5 dwong lugng). Khuéy hdn

hop thu dugc & nhiét do trong phong trong 4 ngay cho t61 khi quan sat thay su chuyén

héa hoan toan nguyén liéu khoi dau. Trietylamin (627 pL, 4,524 mmol, 2,0 duong luong)

va B-5a (642 mg, 3,393 mmol, 1,5 duong lugong) duge bd sung va khudy hdn hgp phan

tmg & 80°C trong 16 gid nita. Sau khi chuyén hoéa hoan toan, lam dirng phan tng bang

dung dich nuéc NaHCO3 va chiét 16p nuéc bang DCM. Céc 16p hiru co dugce két hop,

lam kho (N22SOs) va c6 ddc dudi 4p suét giam. Tinh ché thém bang phuong phép sic ky
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pha dao kiém (rira giai gradient: 15 % dén 85 % axetonitril trong nudce) tao ra san pham
mong mubn A-5v (phuong phap HPLC: VAB, thoi gian duy tri = 0,945 phat;
[M+H]" =430,3).

Tong hop cac hop chét trung gian A-6

Quy trinh thue nghiém dé téng hop A-6a

cl 0’> cl 0’>

N* o) —_—

)\\NI o )\\N| CO,Me
A-2a L —

A-2a (50 mg, 0,213 mmol, 1,0 duong luong) dugc hoa tan trong DMSO

(0,5 mL) va dugc xtr ly bang dimetyl este cta axit 2-flo-malonic (27 pL, 0,221 mmol,
1,0 duong luwong) va kali cacbonat (58,8 mg, 0,425 mmol, 2,0 duong lugng). Khuéy hon
hop thu dugc & 100°C trong 5 phut cho t6i khi quan sat thdy sw chuyén hoa hoan toan
nguyén li¢u khoi dau. Trietylamin (89 pL, 0,639 mmol, 3,0 duong luong) va B-5a
(60,2 mg, 0,318 mmol, 1,5 duong lugng) duoc bd sung va khudy hdn hop phén tGng &
60°C trong 3 gid nita. Loc hdn hop phan tng va tinh ché phén dich loc bang phuong phip
sdc ky pha déo kiém (rira giai gradient: 35 % dén 75 % axetonitril trong nuéc) dé tao ra

san pham mong muon A-6a.

Céc hop chét trung gian A-6 sau (bang 5) ¢6 thé thu duoc theo cach tuwong tw
khoi dau tir cac pyrimidin khéc nhau A-5. San pham tho A-6 dugc tinh ché bang phuong

phap sac ky néu can thiét.

Béang 5:
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, Thoi gian du Phuong pha

STT | Chu tric anvans P
tri [phut] HPLC

A-6a " 1,109 5302 | VAB

A-6b 1,087 5722 | VAB

Tbng hop céc hop chét trung gian A-7

Quy trinh thuc nghiém dé tong hop A-7a

A-5a

F

WISNH 0’>
NZ (o)
PNy

N

02 0" Na'

92/245

A-5a (200,0 mg, 0,470 mmol, 1,0 duong luong) dugc hoa tan trong DMSO
(2mL) vd ACN (1 mL). Dung dich nu6c natri hydroxit (20 %, 313 pL, 1,881 mmol,

4 duong luong) duge bd sung va khudy hdn hop thu dugc trong 30 phut cho t6i khi quan
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sat thiy su chuyén hoa hoan toan nguyén lidu khoi ddu. Trietylamin (130 pL,

0,933 mmol, 2,0 duong Iugng),

1-metyl-xyclopropylamin hydroclorua (62,8 mg,

0,583 mmol, 1,3 dwong lugng) va HATU (266,3 mg, 0,700 mmol, 1,5 dwong luong)

duoc bd sung va khudy hdn hop thu dugce trong 20 phut cho t6i khi quan sat thay su

chuyén héa hoan toan. Nudc duoc bd sung va pha loang hdn hop bing DCM. Chiét 16p

nude bang DCM, cac 16p hitu co dugc két hop va 1am khd bang magie sulfat. San pham

thé thu duoc A-7a c6 thé duge sit dung khong cAn tinh ché thém trong bude tiép theo.

Céc hop chat trung gian A-7 sau (bang 6) c6 thé thu duoc theo cach tuong tu

khoi dau tir cac pyrimidin khac nhau A-5 va két hop véi cac amin khac nhau C-1 hogc

cac mudi twong tmg ctia ching. San pham thd A-7 dugc tinh ché bang phuwong phap sic

ky n€u can thiét.

Béng 6:
Thoi gian
) Phuong phap
STT | Céng thic cau truc duy tri [M+H]*
HPLC
[phut]
A-Ta 0,957 465,2 | VAB
0 "NH
F
F
F
SSNH O’B
A-Tb N7 o 0,903 483,2 | VAB
PNy
N
0”7 NH
A
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A-Tc 0,968 501,2 VAB
O” 'NH F
F
F
F
F
WSNH O’>
A-7d NZ | 0 0,983 519,2 VAB
)%N
O 'NH F
F
F
NH 0’>
A-Te N7 o 0,992 479,3 VAB
<
)\N
O~ "NH
NH O’B
A-7f N? o 0,911 495,2 VAB
A
N
O” "NH
o—
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wSNH 0
A-Tg N/I } 0,896 528.2 VAB
)\\N
A-7h 1,011 5272 VAB
*SNH O
A-T1 N7 } 1,022 545,3 VAB
o
)\N
A-T7] 1,002 507.,2 VAB

95
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F
F
F
WSNH 0’>
A-Tk NTO 1,004 479,1 | VAB
/I\\N
O "NH
A-T1 0,937 483,2 | VAB
A-Tm J\’| ° 0,962 501,2 | VAB
SN
O 'NH
F F
A-Tn )N\’| ° 0,986 5152 | VAB
SN
O~ 'NH
F F

96
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NH 0’>
A-T0 NN 0,991 4772 | VAB
A
O~ "NH
A-Tp NY° 0,988 4952 | VAB
A
O” 'NH
F
|
A-Tq A 0,907 562,3 | VAB
O” 'NH
A-Tr 0,978 5492 | VAB
0O” 'NH
(0]

97/245
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A-Ts 0,978 549.2 VAB
A-Tt 0,978 549,2 | VAB
A-Tu NZ | 0 0,942 495,2 VAB
A
07 "NH
A-Tv N | 0 1,059 505,3 VAB
Ay
O” 'NH
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F
F
F
WS NH 0’>
A-Tw NP O 1,080 5192 | VAB
A
(o} NH
NH O
A-7 N7 } 1.024 5373 | VAB
-/X N 5 >
/|\N
(o] NH
F
A-7 Y © 0.911 5353 | VAB
y /k\N s s
(o] NH
A-Tz 0,963 4613 | VAB
(o] NH
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*SNH o\
A-Taa N7 o 0,975 497.1 | VAB
P
N
O” 'NH F
F
*SNH O
A N7 } 0,983 4613 | VAB
7ab )\ |
SN
(o] NH
NH O’>
A-Tac | o 1,013 4754 | VAB
(o] NH
“SNH 0’>
A- N7Z o) 0,936 491,1 | VAB
7ad /k\ |
N
(o] NH
(o]

100
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A-Tae

WSNH 03
N?Z o
g

N

O” 'NH

0,950

5723

VAB

A-Taf

- NH 0’>

NZ o
Py
N

O” 'NH

0,962

586,3

VAB

101/245

Tag

WSNH 0’>
NZ o
Py

N

0~ 'NH

0,906

516,2

VAB
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A- S NH o
T 0 0,988 465,2 VAB
)\\N
07 "NH
WSNH o
A-7ai 0,864 451,3 VAB
o) NH
WSNH o
A-73j 1,171 453,2 VAB
07 "NH
F
*"SNH O
A- O
1,059 467,3 VAB
N7 (o] s >
Tak )% |
N
07 "NH
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*SNH o’>
A-7al N? o 1,061 479.1 | VAB
PN
N
(o} NH
F
*SNH O
’7*' N’l } 1,036 4950 | VAB
am
A
(0] NH
(o]
F
SSNH 0’>
A- N’, o 1,098 4933 | VAB
Tan )\\N
(o] NH
F
WSNH 0’>
A- N ° 1,051 5293 | VAB
730 /k\N
(o] NH
FF

103/245
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F
*SNH 0’>
A NNTO 0.996 4952 | VAB
Tap A
(o] NH
(o]
F
S NH 0’>
A NFNTO 1,334 509.1 | VAB
Taq Ay
(o] NH
(0]
F
S NH 0’>
A7 NP0 1,309 5091 | VAB
ar /'\\N |
(o] NH
(0]
F
S"SNH O
NU© VAB
A-Tas Py 0.966 5222
(0] NH
(5
|

104/245
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F F
WSNH 03
A-Tat NP0 1,154 505,1 | VAB
)\\N
0% NH
F F
F
*SNH O
A- N7 } 0,935 520,3 | VAB
7au PN I ’ ’
N
07 NH
N
NH O
174- )”:I © 1,003 4933 | VAB
av \N
07 NH
foi
F F
F
F
wSNH O
A- NZ ’O> 1,023 499.3 VAB
Taw PN |
N
0 g;
o)
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*"SNH 0
A NZ ) 1,090 4993 | VAB
7ax )\\ |
N
(o] r;lH
Q
SSNH 0’>
A N’| o 1,062 513,2 | VAB
Tay A
(o] NH
(0]
NH O’>
- N 0 1,190 589.3 | VAB
A-T7az /k\Nl
0 (%Q
(o]
*SNH o
A y } 1,026 479,1 | VAB
7ba N |
Ay
(o] NH
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*SNH 0
A- B
1,010 4973 | VAB
N/ 0 > 9
7bb )\\ |
N
(o} NH
F
*SNH 0
A- B
1,053 5333 | VAB
N/ O > )
7bc )\\ |
N
?1;(1 1,157 507,4 | VAB
(o] r;lH
(o]
*SNH 0
A- NZ } 1,044 4793 | VAB
Tbe )\\ |
N
(o] NH

107
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A-Tbf 1,069 4933 | VAB
(0] NH
F F
F
- NH 03
A- NI 0,919 4952 | VAB
7bg )\\N
0 g
oH
F F
F
SSNH 0’>
A- NI 0,932 4952 | VAB
7bh A
(0] H
OH
NH O’>
A-7bi N ° 1,010 4973 | VAB
)\\N ’ ’
(o) I;IH
e

108/245
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STSNH O’B
A-Tbj N= ° 1,061 529,3 | VAB
/k\N
0% “NH
FF
S NH 0’>
A- N/I o
1,007 563.2 VAB
7bk /k\N
0% ~NH
F OH
FF
F
*SNH 0
A-7bl NZ } 1,001 509,1 VAB
Py
0Z NH
o
F
WSNH 0’>
A- N © 1,198 509,3 | VAB
7bm /k\N
0% " NH
0
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F F
WSNH 0’>
A- NFNTO 1,127 5853 | VAB
7bn /k\N
A- NZ o 0,978 5342 | VAB
7bo /k\Nl ’ ’
(o) NH
N
A- ) } 0,954 4613 | VAB
7bp )N\\ |
N
(0] NH
A- N” (0]
0,995 491,3 | VAB
(o] NH
F
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FF
WSNH 0’>
A-Tbr N7 o 0,986 5453 VAB
/k\N
o NHFF
F
o
FF
F
WSNH 0’>
A-7bs NZ | 0 0,974 479,1 VAB
A,
07 NH
NH 0’>
A-7bt N? | o 0,964 497,3 VAB
Ay
0% NH
F
A- 0,982 5152 | VAB
7bu ’ ?
O” 'NH F
F

111/245
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A-
Thy 1,014 533,2 VAB
F
F
A-
Tow 1,003 509,1 VAB
07 NH
F
*"SNH O
A- B
Tbx NZ | o 0,964 4733 VAB
BN
N
07 NH
*SNH 0
iy N7 } 0,990 5093 | VAB
Tby )\\ |
N
0 NH F
F

112
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A SSNH 0’>
- NP0 1,007 4853 | VAB
Tbz PN |
N
O™ 'NH
" NH 0’>
A-Tca NY° 0,904 5143 | VAB
A
O™ "NH
N
A-
o 0,973 5353 | VAB
O” 'NH
A-Tce NZNr~ O 0,991 5492 | VAB
)\\NI
O” 'NH
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A-
~od 0,906 4513 | VAB
(o]

A-Tce N7 o 0,896 4693 | VAB
<
N

A-Tcf N7 o 0,909 4873 | VAB
o |
N

A- 0,952 505,3 | VAB

Tcg
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A-
o 0,936 4633 | VAB
o
A-Tci “t’| ° 0,906 487 VAB
SN
A-Tc] 0,906 487 | VAB
o] H
y, F
T
F
A-
ok 0,889 4693 | VAB
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A-7ecl 0,956 4633 | VAB
A-
0,940 481,1 |VAB
7cm
A-
0,990 5233 | VAB
7cn
F
F
*SNH O
A- i 0,845 4772 | VAB
7co &
N
(0] NH
0
N-N
\
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A *SNH 0
) NP0 0,937 451 VAB
Tcp L |
N
’7*' NP0 0,938 465 VAB
cq
A-Ter 0,917 4832 | VAB
A-Tcs “,‘\:| ° 0,978 495 VAB
N
o)

117
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g F
WSNH 0’>
A-Tct N7 o 0,925 4592 | VAB
KN'
(0] NH
FF
wSNH 0
A- N7Z } 0,967 4712 | VAB
7cu N |
N
° 2;
g F
*"SNH 0
N D
; Nk/' o 1,022 4993 | VAB
CcVv
SN
A- N O 0,915 5393 | VAB
Tcw X
N
(o] NH
F
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’7*' 0,976 4832 | VAB
CX
(o) NH
F F
F
*SNH o
A N7 } 1,011 4973 | VAB
Tcy /k\ | -
N
(0] NH
A-Tcz N7 } 1,008 5153 | VAB
/‘*I F
N
(o] NH
A
F F
F
wSNH 0
A- N } 0,980 5393 | VAB
7da )\\N F ’ ’
T X

119
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A-
7db 0,949 5413 VAB
(o) NH
A B
7dc N/I o 0,961 5773 VAB
/k\ F
N
O "NH F
F
-~ NZ } 0,973 5533 | VAB
7dd )\\| ;
N
(o) NH
A- NZ (o]
7de )\\NI E 0,969 571,3 | VAB
(o] NH
F
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A-7df 1,016 553,3 | VAB
07 NH
FF
0
*SNH 0
A N7 } 1,033 589,3 | VAB
7dg /k\l -
N
O™ 'NH ¢
F
0
A- P
7dh o 0,953 505,3 | VAB
F
O 'NH f
£
F_F
F
S NH O’B
A-7di NZ o 1,032 5012 | VAB
A
N
O” 'NH f
F
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A-7dj NZ } 1,018 5192 | VAB
N
N
O” 'NH F
F
F F
*"SNH O
A- D
7dk )N:I o 0,970 4973 | VAB
N
N
O 'NH F
F
A-7dl N } 0,935 4753 | VAB
/k\N
(0] NH
A N7 o 0,962 511,1 | VAB
7dm )\ |
SN
O” 'NH
F

122

122/245



44696

123/245
F
4
o
*"SNH 0
A-
z } 0,973 491,1 | VAB
7dn N
N
N
O” 'NH F
F
FLF
A- *SNH 0
n,a n,a, -
7d0 N/ } bt >
A
N
O” 'NH
F
Quy trinh thyc nghiém dé tong hop A-7dp
—. —
F
F
NH 03
—_— SSNH 0’> —_— NZ 0
] o 0 ST
X CO,Me
N F 2 /k\N F
0 "NH
o c|) 020 Na’ A-7dp
A6a L — F

A-6a (16,0 mg, 0,032 mmol, 1,0 duong lugng) dugc hoa tan trong DMSO
(1,5 mL). Dung dich nuéc natri hydroxit (20 %, 16 pL, 0,096 mmol, 3,0 duong luong)
dwoc bd sung va khudy hon hop thu duge trong 30 phit cho t6i khi quan sat thay su
chuyén hoa hoan toan nguyén liéu khéi dau. Trietylamin (8,5 pL, 0,061 mmol, 2,0 duong
lugng), 1-flometyl-xyclopropylamin hydroclorua (4.8 mg, 0,038 mmol, 1,3 duong
luong) va HATU (17,3 mg, 0,045 mmol, 1,5 duong lugng) dugc bd sung va khuéy hdn
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hop thu duge trong 20 phut cho t6i khi quan sat thdy su chuyén héa hoan toan. Nudce

duoc bd sung va pha loing hon hop bang DCM. Chiét 16p nudc bang DCM, cic 1ép hitu

co duge két hop va lam kho bing magie sulfat. San pham tho thu dugc A-7dp c6 thé

duoc str dung khong can tinh ché thém trong budc tiép theo.

Céc hop chat trung gian A-7 sau (bang 7) c6 thé thu duoc theo cach tuong tu

khéi dau tir cac pyrimidin khac nhau A-6 va két hop véi cac amin khiac nhau C-1 hodc

cdc mudi twong tng cla chung. San pham thd A-7 dugce tinh ché bang phuong phap sdc

ky néu can thiét.

Béang 7:
Thoi gian
, Phuong phéap
STT | Céng thic cau tric duy tri | [M+H]*
HPLC
[phut]
A-
0,966 501,2 | VAB
7dp
0% "NH
F
F
F
F
*"SNH O
A Y } 0,998 5192 | VAB
7dq N |
)%N F
O”"NH F
F
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A-7dr 0,977 519,2 | VAB
A-Tds 0,979 501,4 | VAB

F

F

S NH 0’>
A-T7dt 1,001 567,2 | VAB
A- 1,014 5533 VAB
7du ’ ’
0% NH
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A- (0]
7dv 0 1,028 589.3 VAB
F
O” 'NH ¢

Tbng hop cac hop chét trung gian B-1

Quy trinh thyc nghiém dé téng hop D-2a

D-1a D-2a

Dung dich duoc khuéy ctia D-1a (20,00 g, 172,24 mmol, 1,0 dwong luong) trong
DCM (200 mL) dugc bd sung EDCI (49,35 g, 258,37 mmol, 1,5 duong lugng),
trietylamin (26,14 g, 258,37 mmol, 1,5 duong luong), DMAP (0,21 g, 1,72 mmol,
0,01 dwong luong) va N,O-dimetylhydroxylamin hydroclorua (25,20 g, 258,37 mmol,
1,5 duong luong) & 0°C. Lam 4m hdn hop phan mg 1én nhiét do trong phong va khudy
trong 16 gio. Sau khi chuyén hoa hoan toan nguyén liéu khoi du, 1N HCI duoc bd sung
vao hon hop phan ung. Chiét 16p nudc bang EtOAc, rira cac 16p hitu co két hop bang
dung dich nu6c NaHCOsbdo hoa, lam kho trén Na2SO4 va c6 dac dudi ap suét giam. Tinh
ché san pham thd bang phwong phap sdc ky cot nhanh (5 % etyl axetat trong hexan) tao

ra san pham mong muo6n D-2a.

Céc hop chit trung gian D-2 sau (bang 8) c6 thé thu dugc theo cach tuong tu
khéi ddu tir cc axit khac nhau D-1. San pham tho D-2 duoc tinh ché bang phuong phap

sdc ky néu can thiét.

Bang 8:
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, Thoi gian duy Phuong ha
STT | Céu trac s [M+H]* phep
tri [pht] HPLC
T
D-2a NN’° 1,034 160 GVK_LCMS_18
o |
o
D-2b O)(N’O 1,045 160 GVK_LCMS_18
o |
[ 1
D-2¢ Oﬂ“‘(N,o 1,059 160 GVK_LCMS 18
o |

Quy trinh thyc nghiém dé tong hop D-3a

(0]

O/[( /
N—O —_—
o |

D-2a

(0]

Sar

D-3a

Br

Dung dich duoc khudy cta D-2a (150 mg, 0,942 mmol, 1,0 duong lugng) trong
THF (5 mL) dugc b sung tr tr 3-bromophenylmagie bromua (0,5 N, 2,26 mL,

1,130 mmol, 1,2 duwong lugng) ¢ -15°C. Lam 4m hdn hop phan tng 1én nhiét do trong

phong va khudy trong 3 gio. Sau khi chuyén hoa hoan toan nguyén liéu khéi dau, nudce

duoc bd sung. Chiét 16p nuéc bang EtOAc, cic 16p hitu co duoc két hop, 1am kho trén

NaxSO4 va ¢d dic dudi ap suat giam. Tinh ché san phim tho bang phwong phap sdc ky

ot nhanh (dung moi rira gidi: 10 % etyl axetat trong hexan) tao ra san pham mong mudn

D-3a.

Quy trinh thwc nghiém dé tong hop D-3b

(o)

O

D-2b

(0]

/
-0 —
: C)I;

D-3b

Br

Dung dich duoc khuéy cia 1,3-dibromo-2-flo-benzen (15,95 g, 62,82 rnrhol,
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1,0 duong luong) trong THF khan (100 mL) dugc lam lanh xubng -78°C. n-Butyllithi -

(1,6 N, 47,1 mL, 75,36 mmol, 1,2 duong lugng) duoc bd sung tung giot va khuéy hén
hop thu dugc trong 30 phut ¢ -78°C. D-2b (10,00 g, 62,82 mmol, 1,0 duong luong) hoa

tan trong THF (40 mL) duoc bd sung tir tir. Sau khi chuyén héa hoan toan, dung dich

nude amoni clorua bdo hoa duge bd sung. Chiét 16p nude bang EtOAc, céc 16p hitu co

duoc két hop, 1am kho trén NaSO4 va c6 dic duéi ap sudt gidm. San pham thd dugc tinh

ché bang phuong phap sdc ky trén silicagel (rira giai gradient: 10 % dén 20 % etyl axetat

trong ete dAu mo) tao ra san phdm mong mudn D-3b.

Céc hop chét trung gian D-3 sau (bang 9) c6 thé thu duoc theo cach tuong tu

khéi dAu tir cac amit khéc nhau D-2. San pham tho D-3 dugc tinh ché bang phuong phap

sac ky n€u can thiét.

Béang 9:
) , Thoi gian duy Phuong  phap
S6 Cau trac [M+H]*
tri [phut] HPLC
7 | khong
khong  tién |
D-3a 0 tién -
hanh
Br hanh
o
D-3b Q)D 1,762 273 GVK _LCMS 34
F
Br
o}
D-3c C[o“ 1,756 273 GVK_LCMS 34
F
Br

Quy trinh thuc nghiém dé tong hop B-1a
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Bb6 sung tur tir dietylaminosulfur triflorua (178,64 g, 1108,33 mmol, 1,5 duong
luong) & 0°C vao dung dich dugc khudy ciia D-3d (150 g, 738,89 mmol, 1,0 duong

lugng) trong DCM (1,5 L). Lam 4m hdn hop phan tng 1én nhiét do trong phong va Khudy

trong 16 gio. Sau khi chuyén hoa hoan toan nguyén liéu khéi dAu, nude da duoc bd sung.

Chiét 16p nudc bang EtOAc, céc 16p hitu co duoc két hop, 1am kho trén NaySO4 va ¢d

dic dudi ap sudt giam. San phim thd B-1a duge st dung khong can tinh ché thém trong

bude tiép theo.

Cac hop chét trung gian B-1 sau (bang 10) ¢6 thé thu dugc theo cach tuong tu

khéi ddu tir cac bromobenzen khac nhau D-3. San phim tho B-1 dwoc tinh ché bang

phuong phép sic ky néu cén thiét.

Béang 10:
Thoi
. . Phuong  phap
S6 CAu truc gian duy | [M+H]"
HPLC
tri [phut]
F Khe khong
on ,
B-la | O e |-
F tién hanh
Br hanh
F khong
B-1b F)D 1,66 tién | GVK_LCMS_34
Br hanh
F F
B-1c Cf@ 1,974 |278 | GVK LCMS_31
Br
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Thoi
, , . Phuong  phap
So Cau trtic gian duy | [M+H]"
HPLC
tri [phut]
F khong
khong .
B-1d ) , tién -
F tién hanh
Br hanh
iV khong
Y khong y
B-1e 0 , tién -
F tién hanh
Br hanh

Quy trinh thuc nghiém dé tong hop D-5a

B-1f

D-4a

130/245

Bb sung bot déng (39,26 g, 623 mmol, 2,5 duong luong) & nhiét do trong phong

vao dung dich duoc khudy cta etyl bromodifloaxetat (126,50 g, 623 mmol, 2,5 duong
luong) trong DMSO (225 mL). Sau 1 gio, B-11(75,00 g, 249,26 mmol, 1,0 duong luong)

dugc bd sung va gia nhiét hon hgp thu dugc tdi 70°C va khudy trong 3 gio nita. Sau khi

chuyén héa hoan toan nguyén li¢u khoi dau, nuée da va EtOAc dugc bd sung. Loai bo

cac chét khong hoa tan bang cach loc va chiét 16p nude bang EtOAc. Cac 16p hitu co

dwoc két hop, 1am kho trén NaySO4 va ¢6 dic dui 4p suét giam. Tinh ché san pham tho

bang phuong phép sdc ky cot (rira giai gradient: 0 % dén 10 % etyl axetat trong ete dau

mo) tao ra san pham mong mudn D-4a.

Quy trinh thuc nghiém dé tong hop B-1g
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\ F F
F F
0 HO
—_—
(0] .
e F
Br Br
D-4a B-1g

Bb sung tir tir metylmagie bromua (1 N, 1,34 L, 1340 mmol, 4,0 duong lugng) &
0°C vao dung dich duogc khqu cua D-4a (100,00 g, 336,62 mmol, 1,0 duong luong)
trong toluen khan (1 L). Khu4y hdn hop thu dugc trong 1 gio & nhiét dg trong phong. Sau
khi chuyén héa hoan toan nguyén liéu khoi déu, dung dich nu§c amoni clorua bdo hoa
duoc bd sung va chiét 16p nude bang EtOAc. C4c 16p hitu co duge két hop, 1am kho trén
Na2SO4 va ¢d dic dudi ap suit giam. San phim thd dugc tinh ché bang phuong phap sdc

ky (25 % etyl axetat trong hexan) tao ra san phim mong mudn B-1g.

Quy trinh thyc nghiém dé tong hop D-5a

S
_—
Br Br
B-1h D-5a

B-1h (480,00 g, 2274 mmol, 1,0 dwong lugng) va etan-1,2-dithiol (213,78 g,
2274 mmol, 1,0 dwong lwong) dugc hoa tan trong toluen (SL), TsOH (78,24 g,
454,9 mmol, 0,2 duong luong) dugce bd sung & nhiét 6 trong phong va gia nhiét hdn hop
thu duoc t6i nhiét dd hoi luu trong 24 gid. Sau khi chuyén hoa hoan toan nguyén liéu
khéi dau, dung dich nuéc NaOH 10% duoc bd sung va chiét 16p nudce bang EtOAc. Cac
16p hitu co duge két hop, rira bang nudc va nude mudi, 1am kho trén Na,SOs va cb dic
dudi 4p sudt giam. San pham thd dugc tinh ché bing phuong phap sic ky (rtra gii

gradient: 0 % dén 10 % etyl axetat trong ete diu mo) tao ra sén phim mong mudn D-5a.
Quy trinh thuc nghiém dé tong hop B-1i
S F
9 F
t@ —_— Br
Br Br
D-5a B-1i

B6 sung HF-pyridin (70 %, 800 mL, 30800 mmol, 44 duong luong) ¢ -70°C vao
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dung dich duoc khqu cua 1,3-dibromo-5,5-dimetylimidazolidin-2,4-dion (793.,8 g,
2785 mmol, 4,0 duong lwgng) trong DCM (1,5L). B6 sung D-5a (200,00 g,
696,28 mmol, 1,0 duong lrong) hoa tan trong DCM (0,5 L) timg giot vao hdn hop nay.
Nhiét 46 dugc duy tri & dudi -60°C trong 4 gio va sau do, khudy hdn hgp thu duoc trong
16 gio nita ¢ nhiét do trong phong. Sau khi chuyén hoa hoan toan nguyén liéu khoi dau,
dung dich nu6c NaOH 2N va dung dich nuéc NaHSO3 30% dugce bd sung. Rira 16p hitu
co bang nude va nudce mudi, 1am kho trén NaxSO4 va ¢ dac dudi ap sut giam. Tinh ché
san pham thd bang phuong phap sdc ky cot trén silicagel (rira giai gradient: 0% dén 3%

etyl axetat trong ete dau mo) tao ra san phim mong mudn B-1i.

Quy trinh thuc nghiém dé tong hop B-1j

F F
<D —

Br Br
B-1i B-1j

B-1i (140,00 g, 448,79 mmol, 1,0 duong luong) dugc hoa tan trong DCM(1,5L)
vaDBU (102,32 g, 673,19 mmol, 1,5 duong luong) dugc bd sung ¢ 0°C. Khqu hén hop
thu dugc trong 6 gid & nhiét d§ trong phong. Sau khi chuyén héa hoan toan nguyén ligu
khéi dau, pha lodng hon hop bang DCM, rira bang dung dich nugec HCI 0,5N, nude va
nuée mubdi, 1am kho trén NaxSOs va ¢6 dic dudi ap sudt giam. San pham thd duge tinh
ché bang phuong phép sdc ky (rira giai gradient: 0% dén 10% etyl axetat trong ete dau

mo) tao ra san pham mong muon B-1j.

Quy trinh thuc nghiém dé tong hop B-1k

F F
— é@
Br Br
B-1j B-1k

B6 sung tir tir KsPOs4 (23,86 g, 112,54 mmol, 0,2 duong lugng) va hydrazin
hydrat (56,27 g, 1125,36 mmol, 2,0 duong luong) & 0°C vao dung dich dugc khudy cia
B-1j (130,00 g, 562,68 mmol, 1,0 duong lugng) va 2-nitrobenzensulfonyl clorua
(124,35 g, 562,68 mmol, 1,0 duong lugng) trong axetonitril (1,3 L). Khqu hén hop thu

duoc trong 24 gid ¢ nhiét do trong phong. Sau khi chuyén héa hoan toan nguyén liéu
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khéi dau, nude duge bo sung va chiét 16p nuréc bang EtOAc. Cac 16p hitu co duge két
hop, rira bang nuéc va nude mudi, 1am kho trén NaySO4 va cd dac dudi ap suat giam.
Tinh ché san pham thd bang phwong phap sdc ky cot trén silicagel (rira giai gradient: 0%
dén 5 % etyl axetat trong ete diu mo) tao ra sén phim mong mudn B-1k.

Téng hop céc hop chét trung gian B-2

Quy trinh thuc nghiém dé téng hop B-2a

F F
F F

F F
B-1a > B-2a °

B-1la (125,0 g, 555,54 mmol, 1,0 duong lwong) dugc hoa tan trong 1,4-dioxan
khan (1,2 L). Trietylamin (140,27 mL, 1388,85 mmol, 2,5 duong luong) va tributyl(1-
etoxyvinyl)tin (240,66 g, 666,65 mmol, 1,2 duong lugong) dugce bd sung va dung dich tao
ra dugc lam sach bang argon trong 15 phut. Bis(triphenylphosphin)paladi(Il)clorua
(3,90 g, 5,6 mmol, 0,01 duong luong) dugc bd sung va gia nhiét hon hop phan ung toi
100°C trong ndi hap trong 16 gid. Sau khi chuyén hoa hoan toan nguyén liéu khéi dau,
lam lanh hdn hop phan tng xudng nhiét do trong phong va dugc xir ly bang HCI IN va
khudy trong 16 gio nita. Chiét 16p nudc bang EtOAc, c4c 16p hitu co két hop dugc lam
khé trén Na»SOu, loc va dung moi duoc loai bo du6i 4p suit giam. San pham thd B-2a

duoc st dung khong can tinh ché thém trong budc tiép theo.

Céc hop chét trung gian B-2 sau (bang 11) ¢6 thé thu duoc theo cach tuong tu
khoi ddu tir cac bromobenzen khac nhau B-1. San pham tho B-2 duoc tinh ché bing
phuong phap sic ky néu can thiét.

Bang 11:
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, ) Thoi gian duy Phuong phéap
So Cau trtc [M+H]"
tri [phut] HPLC
F
.| khong
F khong tién |
B-2a tién -
F hanh .
o hanh
F
F
B-2b 1,665 185 GVK _LCMS 18
o
F F
B-2¢ Ccf? 2,023 241 GVK _LCMS 31
o
3V _, khong
khong tién .
B-2d o tién -
F hanh
o hanh
, | khong
khong tién |
B-2e tién -
hanh
hanh
F F
HO
B-2f . 1,95 247 GVK LCMS 35
o
e F
B-2¢g t? 2,04 197 GVK LCMS 31
o

134



44696

135/245
) , Thoi gian duy Phuong phéap
So Cau tric [M+H]*
tri [phut] HPLC
F F
B-2h 1,699 185 GVK _LCMS 18
o
Quy trinh thue nghiém dé tong hop D-6a
\éi
7
Br %
—_—
F F
B-2i ° D-6a °

B6 sung TMS-axetylen (54,31 g, 552,94 mmol, 1,5 duong luong), trietylamin
(111,69 g, 1105,84 mmol, 3,0 duong luong), Cul (4,034 g, 36,86 mmol, 0,1 duong
lwgng) va Pd(PPhs):Cl2 (25,88 g, 36,87 mmol, 0,1 duong lugng) 6 nhiét do trong phong
vao dung dich dugc khudy cua B-2i (80,00 g, 368,60 mmol, 1,0 dwong lugng) trong THF
(800 mL). Gia nhiét hdn hop thu dugc téi nhiét do hoi luu trong 16 gid. Sau khi chuyén

héa hoan toan nguyén liéu khéi dau, nude da va EtOAc duge bd sung va chiét 16p nudce

bing EtOAc. Céc 16p hitu co duge két hop, 1am kho trén Na;SO4 va c6 déc dudi ap suét

giam. Tinh ché san phim tho bang phuong phap sdc ky cot nhanh (rira giai gradient: 0 %

dén 10 % etyl axetat trong hexan) tao ra san pham mong mudn D-6a.

Quy trinh thyc nghiém dé tong hop B-2j

|
Na:
Si
/
A

F

(o]
D-6a

B sung kali cacbonat (353,87 g, 2560,38 mmol, 10,0 duwong luong) & nhiét do

trong phong vao dung dich dugc khudy cua D-6a (60,00 g, 256,04 mmol, 1,0 duwong
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luong) trong DCM (1,2 L) va metanol (1,2 L). Khudy hdn hop thu duge trong 2 gid. Sau
khi chuyén héa hoan toan nguyén liéu khoi dAu, nude da duge bo sung va chiét 16p nudce
bing DCM. Cac 16p hitu co duge két hop, 1am kho trén Na;SO4 va ¢6 ddc dudi 4p suat
giam. Tinh ché san pham thd biang phuong phép sac ky cot nhanh (rira giai gradient: 20 %

etyl axetat trong hexan) tao ra san pham mong mudn B-2j.

Quy trinh thuc nghiém dé tong hop B-2k

F F
X
—_—
F F
o (e}
B-2j B-2k

B-2j (98,00 g, 604,34 mmol, 1,0 duong luong) duoc hoa tan trong 1,1,1,3,3,3-
hexaflo propanol (500 mL) trong binh thot ¢d teflon. HF-pyridin (70 %, 250 mL,
9625 mmol, 16 duong lugng) dugc b sung va binh thét ¢d duge day kin. Khudy hon hop
thu dugc trong 3 ngay & nhiét do trong phong. Sau khi chuyén héa hoan toan nguyén liéu
khéi dAu, nuée da va EtOAc duge bd sung va chiét 16p nudce bang EtOAc. Cac 16p hiru
co duoc Kkét hop, rua béng dung dich nuéc NaHCO3 bao hoa va nude mudi, 1am kho trén
NazS0s4 va cd dac dudi ap sudt giam. Tinh ché san pham thod bing phuwong phap sic ky
cOt nhanh (rira giai gradient: 0 % dén 20 % etyl axetat trong hexan) tao ra san pham mong

muén B-2k.

Quy trinh thuc nghiém dé tong hop D-8a

| 1
e ——
F F
N
(0]
D-7a

D-8a

OH

B6 sung metylmagiebromua (1 N, 720 mL, 720,00 mmol, 1,5 duwong lugng) tung
giot & -78°C vao dung dich dugc khuéy cua D-7a (120,00 g, 479,98 mmol, 1,0 duong
luong) trong THF (1,2 L). Khudy hdn hop thu duge trong 3 gio & cuing nhiét d9. Sau khi
chuyén hoa hoan toan nguyén liéu khéi déu, dung dich nu6c amoni clorua bao hoa dugc
bd sung va chiét 16p nuéce bang EtOAc. Céc 16p hiru co duoc két hop, 1am kho trén
Na>SOq4 va ¢ dic dudi ap suat giam. San phim thd dugc tinh ché bang phuong phép sic

7 trén silicagel (rira giai gradient: 0 % dén 10 % etyl axetat trong ete diu mo) tao ra san
g glar g
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pham mong mubn D-8a.

Quy trinh thue nghiém dé tong hop B-21

I |
Fj? B F
D-8a O B-2I ©

Bb sung tetrapropylamoni peruthenat (3,166 g, 9,01 mmol, 0,1 duong lugng) va
4-metylmorpholin N-oxit (15,83 g, 135,30 mmol, 1,5 duong lugng) & nhiét do trong
phong vao dung dich duoc khudy ciia D-8a (24,00 g, 90,21 mmol, 1,0 duong luong)
trong axetonitril (240 mL). Khuay hén hop thu duge trong 4 gio & cuing nhiét do. Sau khi
chuyén héa hoan toan nguyén liéu khéi dau, loai bo cac chat khong hoa tan bang cach
loc va ¢b dac phan dich loc dudi ap suat giam. San pham thd dugce tinh ché bang phuong
phap sdc ky trén silicagel (rira giai gradient: 0 % dén 5 % etyl axetat trong ete dau mo)

tao ra san pham mong muon B-21.

Quy trinh thue nghiém dé téng hop D-9a

N kr
| (0]
O
F: i F
(0]
B-2I o D-9a

B sung etyl bromodifloaxetat (50,74 g, 249,95 mmol, 3,0 duwong lugng) va bot
dong (15,75 g, 250,00 mmol, 3,0 duong lwong) & nhiét do trong phong vao dung dich
duoc khudy cia B-21 (22,00 g, 83,32 mmol, 1,0 duong lugng) trong DMSO (220 mL).
Gia nhiét hon hop thu duoc t6i 80°C va khudy trong 16 gio. Sau khi chuyén héa hoan
toan nguyén liéu khoi dau, nudc da va dietyl ete dugc bb sung. Loai bo cac chét khong
hoa tan bang cach loc va chiét 16p nudc bang dietyl ete. Cac 16p hiru co dugc két hop,
1am kho trén NaxSOs va ¢b dic dudi ap sudt giam. San phédm thd duogc tinh ché bang
phuong phap sdc ky (rira giai gradient: 0 % dén 3 % etyl axetat trong ete dau mo) tao ra

san pham mong muon D-9a.

Quy trinh thuc nghiém dé tong hop B-2m
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FOE
OH
HO'B\9
—_—
o

(0]
D-10a B-2m

D-10a (20,00 g, 121,98 mmol, 1,0 dwong lugng) va 2,2, 2-trifloetyl 1odua
(51,23 g, 243,95 mmol, 2,0 duong luong) duoc bd sung vao huyén phu dugc khudy chtra
tris(dibenzylidenaxeton)-dipaladi (7,819 g, 8,54 mmol, 0,1 dwong lugng), xantphos
(7,05 g, 12,20 mmol, 0,1 dwong lugng) va xesi cacbonat (118,93 g, 365,94 mmol,
3,0 duong luong) trong THF (200 mL) trong moi truong argon. Khuéy hdn hop thu dugc
trong 1 phut va sau d6 gia nhiét t6i 80°C trong 12 gi¢ trong mot 6ng day kin. Sau khi
chuyén héa hoan toan nguyén liéu khoi dau, nude da va EtOAc duge bd sung va chiét
16p nude bang EtOAc. Cac 16p hitu co duoc két hop, 1am kho trén Na2SO4 va ¢6 dac dudi
ap suat giam. Tinh ché san pham tho bang phwong phap sdc ky cot nhanh tao ra san pham

mong mubn B-2m.
Téng hop cic hop chét trung gian B-3

Quy trinh thuc nghiém dé téng hgp B-3a

F F
F F
—_—
F F
o SN
B-2a B3a o*°

B-2a (170,00 g, 903,53 mmol; 1,0 dwong lwgng) dugc hoa tan trong THEF (1,7 L).
(R)-(+)-2-metyl-2-propansulfinamit (164,13 g; 1355,33 mmol; 1,5 duong lugng) va titan
tetractoxit (618,03 g, 2710,66 mmol; 3,0 duong luong) dugc bd sung ¢ nhiét do trong
phong va gia nhi€t hdn hop phan tmg thu dugc t6i 80°C trong 16 gio. Sau khi chuyén
hoa hoan toan nguyén liéu khoi dAu, nudc dé va EtOAc duge bo sung va chiét 16p nuée
bang EtOAc. Cac 16p hitu co duoc két hop, 1am kho trén NaySO4 va ¢b dic dudi ap suét

giam. San phim tho B-3a duoc st dung khong can tinh ché thém trong budc tiép theo.
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Céc hop chét trung gian B-3 va D-10 sau (bang 12) c6 thé thu dugc theo cich

twong tu khoi ddu tir cdc axetophenon khac nhau B-2 va D-9. San pham thd duge tinh

ché bang phwong phap sic ky néu can thiét.

Béang 12:
) , Thoi gian du Phuong  phd
So Cau truc s 4 [M+H]* P
tri [phut] HPLC
F
F ) khong
F khong tién y
B-3a tién -
SN hanh
.8 hanh
e
F
F
B-3b 1,896 288 GVK LCMS 22
SN
[}
o"Sw<
F F
o
B-3¢ 1,898 344 GVK LCMS 18
SN
|
0*°
F F
Ok
B-3d 1,897 362 GVK LCMS 34
SN
1
0”°
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B-3¢ 1,916 362 GVK LCMS 34
F F
HO
B-3f F 1,750 350 GVK LCMS 18
SN
|
0”°
e F
B-3g | 1,877 300 GVK LCMS 18
SN
|
o”sj<
F F
.| khong
khong tién |
B-3h Hanh tién -
SN a
S hanh
o
F F
.| khong
. F khong tien |
B-3i - tién -
A .
,g y hanh
0* 7(
e b
F
B-3j 2,036 292 GVK LCMS 22
SN
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£ F
F
B-3k F 2,32 310 GVK LCMS 34
SN
|
o”Sj<
£ F
F
B-31 1,502 306 GVK _LCMS 21
SN
|
o”s\ﬁ
FF
.| khong
khong tién |
B-3m . tién -
N hanh .
| hanh
o”Sj<
' \ F F
o)
o)
D-11a F 1,926 364 GVK _LCMS 18

Tong hop cac hop chét trung gian B-4

Quy trinh thire nghiém dé tong hop B-4a

<N N "l/';lH
B-3a o*° B-d4a o*°
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Dung dich ctia B-3a (170,00 g, 583,53 mmol; 1,0 duong luong) dugc hoa tan
trong THF (1,7L) va lam lanh xubng 0°C. Natri bohydrua (21,59 g; 583,51 mmol;

1,0 duong luong) duge bd sung va khudy hdn hop phan tng thu duge ¢ nhiét do trong

phong trong 6 gio. Sau khi chuyén hoa hoan toan nguyén liéu khoi dau, nuéc da va

EtOAc duge bd sung va chiét 16p nuéce bang FtOAc. Céc 16p hiru co dugc két hop, 1am

kho trén NaxSO4 va ¢o dic dudi ap suat giam. San pham tho dugc tinh ché bang phuong

phap sic ky (rira giai gradient: 33% etyl axetat trong ete dAu mo) tao ra san pham mong

muon B-4a.

Céc hop chét trung gian B-4 sau (bang 13) c6 thé thu duoc theo cach twong tu

Kkhéi dAu tir cac sulfinamit khac nhau B-3. San phdm tho B-4 dugc tinh ché bang phuong

phép sac ky néu can thiét.

Bang 13:
, ) Thoi gian duy Phuong phap
S6 Cau truc [M+H]*
tri [phut] HPLC
F
F
B-4a F ' 1,763 294 GVK LCMS 18
“NH
|
o”sj<
F
F ) khong
khong ti€n ,
B-4b tién -
“NH hanh b
o"sj< a
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B-4c ’ 1,841 346 GVK LCMS 18
“NH
|
o"sw<
F F
B-4d "1 1,854 364 GVK_LCMS 18
“NH
|
0*°
B-4e 1,86 364 GVK_LCMS 34
F F
HO
B-4f "1 2,1 352 | GVK_LCMS_35
“NH
|
o”sj<
F
B-4g 1,842 302 GVK _LCMS 18
‘NH
|
0*®
F
B-4h ! n.a. n.a. -
“NH

0*°
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FF
B-4i "1 1,85 364 GVK_LCMS 34
“NH
|
o”°
F
F
B-4 i 1,77 294 GVK_LCMS_34
“NH
|
0%
cF
F
B-4k | T 2,27 312 GVK_LCMS_35
“NH
|
o”sj<
cF
F
B-41 i 1,48 308 GVK_LCMS 21
“NH
|
o”sw<
FF
B-4m 1,99 3,08 GVK LCMS 41
/,IINH
o”Sj<

Quy trinh thuc nghiém dé téng hop B-4n
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(0] HO
(o] F —_— e
SN ”I/NH
) \
0”° o”sj<
D-11a B-4n

Dung dich cua D-11a (26,00 g, 71,55 mmol; 1,0 duong lugng) dugc hoa tan
trong THF (260 mL) va nuéc (5 mL) dugc lam lanh xubng -78°C. Natri bohydrua
(8,156 g; 214,63 mmol; 3,0 duong lugng) dugc bd sung va 1am 4m hén hop phan ung
thu duoc 1én nhiét do trong phong va khudy trong 4 gio. Sau khi chuyén hoa hoan toan
nguyén li¢u khéi dau, nudc da va EtOAc duoc bb sung va chiét 16p nuéc bang EtOAc.
Céc 16p hiru co duoc két hop, 1am kho trén Na»SOq va ¢ dac dudi ap sudt giam. Tinh

ché san pham tho bang phuong phap sic ky pha dao tao ra san phim mong mubn B-4n.
Quy trinh thuc nghiém dé tong hop B-40

F F
HO

I,I,I}j H gy [}j H

Or,s O”SK

B-4n B-40

B sung xesi cacbonat (15,12 g, 46,38 mmol, 3,0 duong luong) va 18-crown-6
(2,04 g, 7,73 mmol, 0,5 duong lugng) & nhiét do trong phong vao dung dich dugc khudy
ctia B-4n (5,00 g, 15,46 mmol, 1,0 duong lugng) trong THF (50 mL). Gia nhiét hdn hop
thu duge t6i 80°C trong 16 gio. Sau khi chuyén hoa hoan toan nguyén liéu khai dau,
nuée va EtOAc duoc bd sung va chiét 16p nude bang EtOAc. Cac 16p hitu co duge két
hop, lam kh trén Na»SOs va co dc dudi p sudt giam. Tinh ché san pham thd bang
phuong phép sdc ky cot nhanh (80 % EtOAc trong hexan) va phuong phap sic ky pha

dao dé tao ra san pham mong muon B-4o0.

Quy trinh thuc nghiém dé téng hop B-4p
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HO

1,,,N H hpy N H

or,s O/,S K

B-4n B-4p

Bb sung kali tert-butoxit (0,52 g, 4,64 mmol, 1,5 duong luong) va 18-crown-6
(2,04 g, 7,73 mmol, 0,5 duong lugng) & nhiét do trong phong vao dung dich duoc khudy
ciia B-4n (1,00 g, 3,09 mmol, 1,0 duong luong) trong THF (10 mL). Lam 4m hon hop
thu duogc 1én 80°C trong 16 gio. Sau khi chuyén héa hoan toan nguyén liéu khoi dau,
nude va EtOAc duoc bd sung va chiét 16p nude bang EtOAc. Céc 16p hiru co duge két
hop, 1am kho trén NaSO4 va cd dédc dudi ap suit giam. Tinh ché san pham tho bang
HPLC dé tao ra san pham mong mudn B-4p.

Téng hop cic hop chét trung gian B-6
Quy trinh thue nghiém dé tong hop B-6a

F F
F F

F F

B-2n B-6a

Axetophenon B-2n (5,00 g, 24,3 mmol, 1,0 duong lrong) dugc hoa tan trong
toluen (15 mL) va 2-metyltetrahydrofuran (5,0 mL). Natri tert-amylat (281 pL, 50 %
trong toluen, 1,21 mmol, 5 mol%) dugc bd sung va hon hgp phan tng duoc lam sach
bang Ar khi quyén. (R)-RUCY-Xyl-BINAP (58,0 mg, 49,0 pmol, 0,2 mol%) duge bd
sung vao hon hgp phan img. Hon hop phéan ung dugce nap bang mdi trudong khi quyén
chira hydro (3 bar) va khudy & nhiét do trong phong trong 19 git cho t6i khi dat duoc su
chuyén hoa hoan toan B-2n. Pha lodng phan tmg bang EtOAc (50 mL) va rira bang nude
(1 x 50 mL), dung dich nu¢ec HCI (1 x 10 mL, 1,0 M) va nudce (1 x 50 mL). Lam kho 16p

hitu co trén NaxSO4, loc va ¢d dic trong chan khong dé tao ra sdn pham mong muon.

Céc hop chat trung gian B-6 sau (bang 14) c¢6 thé thu dugc theo cach tuong tu
khéi dau tir cac axetophenon khac nhau B-2. San pham tho duge tinh ché bang phuong

phép sac ky néu can thiét.
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Bang 14:
. , Thoi gian du Phuong pha
So Cau trac & Y m/z & PP
tri [phut] HPLC
e F
F [M+H]":
B-6a 1,283 D LC SSTD
191,1
OH
= F
[M]":
B-6b 1,254 D LC SSTD
F 204,2
OH
e F
F [M]":
B-6¢ 1,281 D LC SSTD
F 208,2
OH
e F
F [M-H]:
B-6d 1,095 D LC SSTD
203,1
OH

Tbng hop cac hop chét trung gian B-5

Quy trinh thuc nghiém dé tong hop B-5a

F F
F F
F — F
“'NH “/NH,
]
B-4a %> B-5a

147/245

Dung dich cta B-4a (13,20 g, 45,00 mmol; 1,0 duong luong) trong 1,4-dioxan
(100 mL) dugc lam lanh xubng 0°C va duge xu ly bang HC1 4N trong 1,4-dioxan
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(50,00 mL, 200,00 mmol, 4.4 duong lugng). Khudy hdn hop phén tng trong 3 gid. Sau

khi chuyén héa hoan toan nguyén liéu khoi dau, c6 dic hon hop phéan Gng dudi ap suit

giam, loc chit két tua va rira bang dietyl ete dé thu duoc san phAm mong mudn B-5a duéi

dang mudi HCI.

Céc benzyl amin B-5 sau (bang 15) c6 thé thu dugc theo cach tuong tu khoi dau

tir cac sulfinamit khéc nhau B-4. San pham tho B-5 duoc tinh ché bang phuong phap sdc

ky néu can thiét va dugc tach dudi dang mubi HCL.

Béang 15:
) , Thoi gian du Phuong pha
SO Cau tric Y [M+H]* P
tri [phut] HPLC
F
F
B-5a e 1,18 190 GVK _LCMS 34
“/NH,
F
F
B-5b 1,33 186 GVK _LCMS 22
“/NH,
F F
B-5c¢ Oo)? 1,12 242 GVK LCMS 31
“NH,
F F
B-5d Q))Fé? 1,396 260 GVK _LCMS 31
“NH,
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B-5e 1,381 260 GVK LCMS 31
F F
HO
B-5f i 1,63 248 GVK_LCMS_02
"NH,
e F
B-5¢g 1,31 198 GVK_LCMS 31
“NH,
FF
B-5h 1,22 186 GVK LCMS 31
"'NH,
F F
B-51 E 1,355 204 GVK _LCMS 31
"NH,
FF
HO
B-5j - 1,11 220 GVK_LCMS 31
“NH,
F
B-5k 1,370 190 GVK LCMS 31
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cF
F
B-51 j;gj 1,48 208 GVK_LCMS_35
“/NH,
c F
F
B-5m j:? 0,963 204 GVK_LCMS 21
“/NH,
FUF
B-5n 1,49 204 GVK LCMS 41
"NH,
i
B-50 Z;gj 1,592 200 GVK_LCMS_19
“/NH,
F
4
B-5p {,\/gj 1,609 180 GVK_LCMS 19
“NH,

Quy trinh thic nghiém dé tong hop B-5k (cach khéc)

B-6a

B-7a

HCI

W ONH,

B-5k

150/245

Ruou B-6a (2,00 g, 9,61 mmol, 1,0 duong lugng) dugc hoa tan trong toluen khan

(20 mL).

Diazabixycloundexen

(1,73 mL,

150

11,5 mmol,

1,2 duong

lugng) va



44696 151/245

diphenylphosphonic azit (2,28 mL, 10,6 mmol, 1,1 duong lugng) sau d6 dugc ) sung.
Khudy hdn hop phan tmg & 40°C trong 18 gio cho t6i khi dat dugc su chuyén hoa hoan
toan B-6a. Lam lanh hdn hop phan ung xubng nhiét do trong phong va rira 16p hitu co
bang dung dich nudc NaxCOs (2 x 10 mL). Azit B-7a thu dugc nhur vay khong dugc tach

ma dugc chuyén ddi truc tiép trong budc tiép theo.

Pd/C (200 mg, 10% khdi lwgng/khdi lugng, 10% Pd) duge bd sung vao 16p hiru
co. Hon hop phan tng duoc nap bang mdi truong khi quyén chtra Ha (10 bar) va khudy
trong 24 gio cho t6i khi dat dugce su chuyén hoa hoan toan B-7a. Phan ung dugc loc va
cac chit dé bay hoi dugc loai bo trong chan khong. Hoa tan phan con lai trong metyl tert-
butyl ete (30 mL) va xit Iy bang HCI trong dioxan (4,8 mL, 4 M). Loc cht két tia mau
tring, rira bing metyl tert-butyl ete (20 mL) va lam kho thém trong chéan khong détaora
san phdm mong mudn B-5k. San phdm tho dugc tinh ché bang phuong phap sic ky néu

can thiét.

Céc hop chét trung gian B-5 sau (bang 16) c6 thé thu duogc theo cach tuong tu

khéi dau tir cac rugu khac nhau B-6 thong qua cac azit B-7.

Bang 16:
Thoti
. . ian Phuong pha
So Cau trtc s [M+H]* P
duy tri HPLC
[phut]
F
F khong | khong L
F . i khong tién
B-7a tién tién
hanh
hanh hanh
\ N3
khon khon ,
) s , s khong tién
B-7b tién tién
hanh
hanh hanh
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khong | khong ,
) ) khong tién
B-7¢ tién tién
hanh
hanh hanh
F
F khong | khong )
F , , khong tién
B-7d tién tién
hanh
hanh hanh
N N3
e F
F
B-5k 1,290 190,0 D L.C BSTD
\ NHZ
B-5i 1,294 204.,0 D L.C BSTD
B-51 1,311 208,0 D LC BSTD
F
F
F
B-5m 0,829 204,2 | D LC SSTD
N NH,

Téng hop cac hop chét trung gian C-1

Quy trinh thuc nghiém dé tong hop D-13a
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YK — KT
(o] (o]
D-12a D-13a

B6 sung dietylaminosulfur triflorua (8,48 g, 52,67 mmol, 1,5 duong lugng) ting
giot & 0°C vao dung dich dugc khudy cua D-12a (6,50 g, 35,093 mmol, 1,0 duong lugng)
trong DCM (100 mL). Lam 4m hon hop phéan (mg tlr tir 1én nhiét do trong phong va khudy
trong 16 gio. Sau khi chuyén hoa hoan toan nguyén liéu khoi dau, dung dich nudc
NaHCO3 bio hoa duge bd sung. Chiét 16p nudce bang DCM, céc 16p hiru co dugce két
hop, 1am kho trén NaxSO4 va ¢6 dac duéi 4p suédt giam. San pham tho duge tinh ché bang
phuong phép sdc ky trén silicagel (rira giai gradient: 0 % dén 12 % etyl axetat trong ete

dau mo) tao ra san pham mong muodn D-13a.

Quy trinh thyc nghiém dé tong hop C-1a

F F
H
KT KT
o
D-13a C-1a

Bb sung HCI 4N trong 1,4-dioxan (10 mL, 40,00 mmol, 3,5 duong lugng) ¢ 0°C
vao dung dich duogc khudy cia D-13a (2,40 g, 11,582 mmol, 1,0 duong lugng) in
1,4-dioxan (5,0 mL). Lam 4m hdn hop phan tng 1én nhiét d trong phong va khuy trong
16 gior. Sau khi chuyén héa hoan toan nguyén liéu khéi dau, ¢o dc hon hop phan ing
dudi ap suit giam. N-Pentan duoc bd sung vao san pham tho. Loc phan chét rin va ria

béng n-pentan dé tao ra san pham mong muén C-1a du6i dang mudi HCL.

Quy trinh thuc nghiém dé tong hop D-15a:

0 0
0] OH
H JE—
2NZ X)J\OH N
(0]
D-14a D-15a

Axit amin D-14a (2,00 g, 19,7 mmol, 1,0 duong luong) va anhydrit phthalic
(2,92 g, 19,7 mmol, 1,0 duong luong) dugce tao huyén phu trong axit axetic (20 mL). Hon
hop phan img dugc didu chinh ti nhiét do hdi luu va khudy dung dich thu dugc ¢ nhiét
dd nay trong 3 gio. Lam lanh hon hop phan tng xubng 0°C trong khi san phim D-15a
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két tinh. Nuée (20 mL) duoc bd sung va khudy hdn hop phan tmg & nhiét do nay trong
1 gio. Loc chét két taa, rira bang nudc va lam khd thém trong chén khong dé tao ra san
pham mong mudn. San pham thd dugc tinh ché thém bang phuong phap sic ky néu can

thiét (thoi gian duy tri = 1,03 phut; [M-H]" = 230,0; phuong phap HPLC D_LC_SSTD).
Quy trinh thuc nghiém dé tong hop D-16a:
0 OY OH 0 Oj\%m
N
@Eé“‘ \Y (ﬁ
e} @)
D-15a D-16a

Axit D-15a (2,00 g, 8,6 mmol, 1,0 duong luong) dugc tao huyén phu trong
toluen (10 mL) va N,N-dimetylformamit (0,1 mL). Thionyl clorua (1,08 g, 9.1 mmol,
1,05 duong lugng) dugce bd sung & nhiét do trong phong, sau do, hdn hop phén tng dugc
didu chinh t6i nhiét do hdi lwu va khudy dung dich thu dugc & nhiét do nay trong 3 gio
cho t6i khi dat duge su chuyén hoa hoan toan D-15a (lam ding bang benzylamin). Lam
lanh hén hop phan tmg xubng nhiét do trong phong trong khi san pham D-16a két tinh.
Heptan (10 mL) duoc bd sung va hdon hop phan (mg dugc lam lanh thém xudng 5°C va
khudy & nhiét do nay trong 1 gio. Loc chét két tua, rira bing nude va lam kho thém trong
chan khong dé tao ra san pham mong mudn. San pham thé dugc tinh ché thém bang
phuong phap sic ky néu cin thiét (thdi gian duy tri = 1,27 phut; [M+H]" = 246/247/248;
phuong phap HPLC D_LC_SSTD la benzylamit sau khi lam dung bang benzylamin; 'H
NMR (400 MHz, CDCl3) § ppm 1,70-1,85 (m, 2 H), 2,10-2,31 (m, 2 H), 7,64-8,11 (m, 4
H).

Quy trinh thyc nghiém dé téng hop D-17a:
00\ ci OO _H
L — O
0 0
D-16a D-17a

Axyl clorua D-16a (2,00 g, 8,0 mmol, 1,0 dwong lugng) va 10% Pd/C (dry, 100
mg, 5% khéi lwong/khédi lugng) duoc tao huyén phtl trong tetrahydrofuran (12 mL) va
2,6-lutidin (1,03 g, 9,6 mmol, 1,2 duong luong). Hén hop phan tmg dugc hydro hoa tai

ap suat 3 bar va 30°C. Sau 20 gio, chit xtc tac bd sung duoc bd sung (25 mg) va qua
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trinh hydro héa duoc tiép tuc trong 24 gid nita. Sau thoi gian nay, loc hdn hop phan tng
va phén dich loc dugc lam bay hoi. Phén con lai dugce phan thanh toluen va dung dich
nudc NaHCOs. Pha hitu co dugce tach va lai duge rua béng dung dich NaHCOs3 va sau
cung bang dung dich axit xitric. Lam kh6 16p hitu co (Na2SO4) va co dac dudi ap suét
giam. San phim thd dugo tinh ché thém bing phuong phép séc ky néu can thiét (thoi gian
duy tri = 1,26 phat; [M+H]" = 216; phuong phap HPLC D_LC_BSTD).

Quy trinh thue nghiém dé téng hop D-18a:

00 OF ¢
A% — ol
0 o)
D-17a D-18a
Aldehyt D-17a (2,00 g, 9,3 mmol, 1,0 duong lrong) dugc hoa tan trong
diclometan (12 mL) va dung dich toluen 50% cua bis(2-metoxyetyl)aminosulfur triflorua
(9,90 g, 22,3 mmol, 2,4 duong luong) dugc bd sung tlr tir & nhiét do trong phong. Sau
hai ngay khudy, hon hop phan tng dugc xir ly than trong bang dung dich nuéc NaHCOs3
« bing diclometan bd sung (15 mL). Lam kho 16p hitu co (Na2SO4) va cd dac dudi ap
suit giam. San pham thé D-18a duoc tinh ché thém bang phuong phép sic ky hodc
phuong phép két tinh néu can thiét (thoi gian duy tri = 1,24 phut; [M+H]" = 238; phuong
phap HPLC D_LC_SSTD).

(Cac tac nhan flo hoa thay thé tiém tang dé duoc sir dung trong chuyén hoa D-

17a 14, vi du (dietylamino)diflosulfoni tetrafloborat va Iwu huynh tetraflorua)

Quy trinh thuc nghiém dé tong hop C-1la:

OF F .
o]
D-18a C-1a

Imit D-18a (15,0 g, 63,2 mmol, 1,0 duong lugng) dugc tao huyén phu trong N-
(2-hydroxyetyl)etylendiamin (45 mL) va gia nhiét hon hop t6i 80°C. Sau 2 gid 6 nhiét
d6 nay, 1am lanh hdn hop phan tng xubng 40°C va metanol (30 mL) duoc bd sung. Hon
hop lai dugc gia nhiét 1én 80°C va san phim C-la dugc chung cat & 60-70°C va tai ap

sudt khi quyén duéi dang dung dich metanol. Buéc bd sung metanol va budc chung cét
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duoc lap lai hai lan. San pham C-1a c6 thé duoc st dung truc tiép trong budce tiép theo
dudi dang dung dich metanol ("H NMR (400 MHz, DMSO-ds) 6 (ppm) = 0,44-0,81 (m,
4 H), 5,64 (t, ] =57,1 Hz, 1 H). Cac proton metanol tai 8 (ppm) = 3,18 (d, 3H), 4,08 (q,
1H) khong dugc thong bdo).

Quy trinh thyuc nghiém dé tong hop D-20a

N
—_— ([T
o
D-19a

D-20a

B sung (S)-(-)-1-phenyletylamin (6,21 g, 58,08 mmol, 1,0 duong lugng) va
magie sulfat (13,94 g, 116,16 mmol, 2,0 duong lugng) vao dung dich dugc khudy cta D-
19a (5,00 g, 58,08 mmol, 1,0 duong luong) trong DCM (50 mL). Khudy hdn hop phan
(mg & nhiét do trong phong trong 16 gio. Sau khi chuyén héa hoan toan nguyén liéu khoi
dau, loai bo cac chét khong hoa tan béng cach loc va co dac ph?m dich loc duéi ap suét

giam. San pham tho D-20a dugc st dung khong can tinh ché thém trong bude tiép theo.
Quy trinh thuc nghiém dé téng hop D-21a va D-21b

o ) |=

(_Ze
N H

b BRI

D-20a D-21a D-21b

Bb sung kali hydro florua (2,64 g, 33,85 mmol, 0,8 duong luong) va axit
trifloaxetic (5,30 g, 46,49 mmol, 1,1 duong lugng) ¢ 0°C vao dung dich duoc khuéy cua
D-20a (8,00 g, 42,27 mmol, 1,0 duong luong) trong axetonitril (80 mL) va DMF (8 mL).
Khudy hdn hop phan mg trong 10 phut, sau d6 trimetyl-triflometyl-silan (9,02 g,
63,43 mmol, 1,5 duong lugng) duge bd sung va lam 4m hén hop thu dugce 1én nhiét do
trong phong va khudy trong 16 gio nita. Sau khi chuyén hoa hoan toan nguyén liéu khéi
dau, nudce va etyl axetat duge bd sung, chiét 16p nude biang etyl axetat va cac 16p hitu co

két hop rira bang nuéc mudi va lam kho trén NaxSO4 va c6 ddc dudi ap suat giam. Tinh
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ché san phim tho bang SFC tao ra cic san pham mong mudn D-21a va D-21b.

Quy trinh thyc nghiém dé tong hop C-1b

o

F

NH

D-21a

F
F

C-1b

157/245

D-21a (2,00 g, 7,714 mmol, 1,0 dvong lugng) dugc hoa tan trong HCI 3N trong

metanol (6,00 mL, 18,00 mmol, 2,3 duong luong) va khudy trong 5 phut & nhiét o trong

phong. Dung mdi dugc loai bé dudi ap suat giam va chat ran con lai dugc hoa tan trong

metanol (20 mL). Paladi trén alumin (10% trong lugng, 200,00 mg, 0,188 mmol,

0,025 duwong luong) dugc bb sung va khudy hdn hop thu dugc trong 16 gio ¢ nhiét do

trong phong. Sau khi chuyén héa hoan toan, loai bo cac chét khong hoa tan bang cach

loc va ¢6 ddc phan dich loc duéi ap sudt giam. Dietyl ete dugc bd sung vio sin phim thd.

Loc phin chét rin va rira bang dietyl ete dé tao ra san phAm mong mudn C-1b duéi dang

mudi HCL.

Céac amin C-1 sau (bang 17) ¢6 thé thu duoc theo cich tuong tu khoi dau tir cac

hop chit trung gian khdc nhau D-21. San pham tho C-1 dugc tinh ché bang phuong phap

sic ky néu can thiét va dugc tach dudi dang mudi HCL

Bang 17:

. . Thoi gian du Phuong pha
SO Céau truc ¢ Y [M+H]* & PP
tri [phut] HPLC
. khong
°y Fr khong tién ]
C-1b tién -
NH, hanh -
a
) khong
oy Fr khong tién ,
C-1c ok tién |-
NH ZF hanh -
a
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Quy trinh thuc nghiém dé téng hop D-23a

0o

(@) OH
>LOJLH@* .

D-22a

D-23a

158/245

B sung trietylamin (99%, 544 pL, 3,875 mmol, 3,0 duong luong) va TBTU

(518,8 g, 1,616 mmol, 1,3 duong lugng) vao dung dich duoc khudy cta D-22a (330 mg,

1,293 mmol, 1,0 dwong lugng) trong THF (1,0 mL). Khu4y hon hgp phan Gng & nhiét do

trong phong trong 15 phit, sau d6 dimetylamin hydroclorua (110,7 mg, 1,358 mmol,

1,1 dwong luong) duoc bd sung. Khudy hdn hop thu dugc trong 2 gid nita. Sau khi

chuyén hoa hoan toan nguyén liéu khéi dau, nude va DCM dugc bo sung va chiét lop

nuée bang DCM. Cac 16p hitu co dugce két hop, 1am kho trén MgSO4 va cb dac dudi ap

sut giam. San pham tho D-23a dugc st dung khong cAn tinh ché thém trong bude tiép

theo.

Céc amit D-23 sau (bang 18) co thé thu dugc theo cach twong tu khai dau tir cac

axit khac nhau D-22. San phdm thé D-23 dugc tinh ché bang phuong phap sic ky néu

can thiét.
Béang 18:
, , Thoi gian Phuong phap
sé | Chutric [M-+H]*
duy tri [phut] HPLC
(o]
D 2 /@)L”/ 0.816 283 | VAB
23a >LOJ’\N S
H
(0]
D 2 /®)L N 0.853 297 | VAB
23b >LOJKH S

Quy trinh thuc nghiém dé téng hop C-1d
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C-1d

159/245

D-23a (360 mg, 1,275 mmol, 1,0 dwong luong) dugc hoa tan trong DCM
(5,0 mL) va dugc xt ly bang HCI 4N trong 1.4-dioxan (2.55 mL, 10,200 mmol,

8,0 duong luong). Khu4y hén hop phan tng trong 18 gio. Sau khi chuyén héa hoan toan

nguyén lidu khéi diu, dung méi dugc loai bé mot phan dudi ap suét gidm. Loc phan chét

rin va 1am khé dé tao ra san pham mong muon C-1d duéi dang mudi HCL

Céc amit C-1 sau (bang 19) ¢o thé thu dugc theo cach tuong tu khoi dau tir cac

hop chét trung gian khac nhau D-23. San pham tho C-1 dugc tinh ché bang phuong phip

sac ky néu can thiét va duoc tach dudi dang mudi HCIL

Béang 19:
, , Thoi gian duy Phuong phap
So Cau tric [M+H]*
tri [phut] HPLC
o) i khong
- khong tién ,
C-1d 'i‘ . tién -
HN hanh hanh
0 _, khong
- khong tién ,
C-le 'i‘ tién -
hanh
HN hanh
Tong hop céc hop chét trung gian E-3
Quy trinh thuc nghiém dé tong hop E-3a:
|
_N 0O O O
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3 0°C, dimetyl 3-oxopentandioat E-1a (10,0 g, 57,4 mmol, 1,0 duong lugng)
duoc két hop v6i N,N-dimetylformamit dimetyl axetal (7,60 mL, 57,4 mmol, 1,0 duong
lugng) trong 2-metyltetrahydrofuran (75 mL). Sau khi khudy 3 gio & 0-4°C, lam 4m hon
hop phan tmg 1én nhiét do trong phong va dung dich nudc axit clohydric (4 N, 26 mL)
duge bd sung tir tir (hop chét trung gian E-2akhdng dugc tach). Sau khi khudy 3 gio &
nhiét do trong phong, 16p hitu co dugc tach, rira bang nuéc va sau do bing nudc mudi va
co dic du6i p sudt giam. San phdm thd E-3a dugc tinh ché thém bang phuong phap
chung cAt hodc phuong phép sic ky néu can thiét (thoi gian duy tri = 0,99/1,04 phut;
[M+H]* = 203; phuong phap HPLC D_LC_SSTD).

Téng hop cac hop chét trung gian E-4
Quy trinh thue nghiém dé téng hop E-4a:

0O O O 0]

C-1a E
\OWO/ o \O)n
o” Ho S0 F
E-3a E-4a

Dimetyl 2-formyl-3-oxopentandioat E-3a (4,34 g, 21,5 mmol, 1,15 duong
lwong) va dung dich metanol ctia amin C-1a (2,00 g 18,7 mmol, 1,0 duong luong trong
14,5 mL metanol) duoc két hop trong metanol (5,5 mL) & nhi¢t d§ trong phong. Sau khi
khudy qua dém & nhiét do nay, NaOMe (3,8 mL, 21,5 mmol, 1,15 duong lugng 30% khoi
lwong/khdi lwong trong metanol) duge bd sung, rira thém bang metanol (2 mL). Sau khi
khudy 2 gi® & nhiét do trong phong, nudc (24 mL) dugc bd sung tir tir, tiép theo bang
viée bd sung axit clohydric ddc (4,7 mL). Loc chét két tia, rira bang nudc va lam kho
thém trong chan khong dé tao ra san phdm mong mudn. San pham tho dugc tinh ché bang
phuong phép séc ky néu can thiét (thoi gian duy tri = 1,06 phat; [M-H]" = 258; phuong
phap HPLC D_LC_SSTD).

Téng hop cac hop chét trung gian E-5

Quy trinh thuc nghiém dé téng hop E-5a:
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o)
oy LY
HO N o F Q X o F

E-4a /©/(.S)Fo E-5a

4-Hydroxypyridinon E-4a (2,00 g, 7,7 mmol, 1,0 duong luong) duoc tao huyén
phu trong axetonitril (16 mL). Trietylamin (1,61 mL, 11,6 mmol, 1,5 duong lugng) dugce
bd sung & nhiét o trong phong tiép theo bang p-toluensulfonyl clorua (1.47 g, 7,7 mmol,
1,0 duong lugng) theo cac phan, rira bang axetonitril (4 mL). Khuéy hon hgp phén tng
& nhiét do trong phong trong 2 gio' cho téi khi dat duge su chuyén héa hoan toan, sau d6
duge o dic trén thiét bi bay hoi kiéu quay va duoc xit ly bang nude (20 mL). Sau khi
khudy 1 gio & nhiét do trong phong, loc chét két taa, rira bang nuéc va 1am kho thém
trong chan khong dé tao ra san pham mong mudn. San pham tho dugce tinh ché bang
phuong phap sac ky néu can thiét (thoi gian duy tri = 1,34 phat; [M-H]" = 414; phuong
phap HPLC D_LC_SSTD).

Téng hop cac hop chét trung gian E-6

Quy trinh thuc nghiém dé tong hop E-6a:

~ F 2
0 N\ T ;
™ F \O 7N "
Q ° X F
$=0 HN 0
/©/ o) /l%o

E-5a E-6a

Tosylat E-5a (4,00 g, 9,78 mmol, 1,0 duong lugng), axetamit (686 mg,
11,6 mmol, 1,0 duong lugng), KsPO4 (2,26 g, 10,6 mmol, 1,1 duong lugng), paladi(rn-
cinnamyl) clorua dimer (75,2 mg, 145 umol, 1.5 mol%) va Xantphos (168 mg,
290 pumol, 3,0 mol%) duoc tao huyén phu trong dioxan (20 mL). Hon hop phan tng dugc
lam sach bang khi quyén Ar va khudy & nhiét do hdi luu trong 2 gid cho toi khi dat duge
su chuyén héa hoan toan. O nhiét d6 50°C, HCI dac (36%, 83 pL, 968 mmol, 0,1 duong
lugng) va nude (40 mL) dugc bd sung. Phan tng dugc 1am lanh thém va khudy & nhiét
do trong phong trong 2 gi6. Loc chét két tia, rira bang nuée va lam kho thém trong chan

khong dé tao ra san pham mong mudn. San pham thd E-6a dugce tinh ché bang phuong
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phap sdc ky néu can thiét (thdi gian duy tri = 1,123 phit; [M+H]" =301,0; phuong phap
HPLC D LC_SSTD).

Téng hop cac hop chét trung gian E-7

Quy trinh thyc nghiém dé tong hop E-7a:

Y ey
AN N0 F jﬁﬂ ;
N O
E-7a

E-6a

Axetamit E-6a (2,50 g, 8,33 mmol, 1,0 duong luong) dugc tao huyén phu trong
metanol NH3 (7 M, 20 mL) va khudy & nhiét do trong phong trong 5 ngay cho t6i khi dat
duoc sy chuyén hoa hoan toan E-6a. Dung moi dwgc loai bo trong chan khong va chét
tin con lai dugc hoa tan trong metanol (10 mL). Dung dich nudc NaOH (1 M, 10 mL)
dugc bd sung vao hon hgp phan tng va phin ing duge khudy ¢ 50°C trong 20 phut. Loc
hdn hop phén ung, chét rén con lai dugc rira bang metanol (5 mL) va phan dich loc dugc
trung hoa st dung dung dich nuge HCI (1M, khoang 10 mL). Loc chét két tua, rira bang
nuée va axetonitril va lam kho thém trong chan khong d8 tao ra san pham mong mudn.
San phém thd E-7a duoc tinh ché bing phuong phap sic ky néu can thiét (thoi gian duy
tri = 0,885 phut; [M+H]" = 268,0; phuong phap HPLC D_LC_SSTD).

Qua trinh tong hop hop chét (I) theo sang ché

Quy trinh thyc nghiém dé tong hop I-1

NH O’B

NZ o
A -
N
N
O” 'NH
A-Ta k 1-1

A-7a (272,0 mg, 0,586 mmol, 1,0 dwong lugng) dugc hoa tan trong 2-propanol
(0,5 mL). Dung dich nugc HCI 5N (586 pL, 2,928 mmol, 5,0 duong lugng) duoc bd sung

162



44696 163/245

va khudy hdn hop thu dugce trong 1 gio & 50°C cho t6i khi quan sat thdy su chuyén héa
hoan toan nguyén liéu khoi dau. Hon hop phan tng dugc bazo hoa bang dung dich nudc
amoniac, loc va tinh ché phan dich loc bang phuong phap sdc ky pha dao kiém (rira giai

gradient: 20 % dén 60 % axetonitril trong nuge) dé tao ra san pham mong mudn.

Quy trinh thuc nghiém dé téng hop 1-97

£ Bk

HN” PN — .
WISNH

S
NP NP NE 7\(

E-7a

N F
/kN X0

1-97

E-7a (1,00 g, 3,74 mmol, 1,0 duong lugng) dugc tao huyén phu trong MeCN
(20 mL). K3PO4 (2,00 g, 9,42 mmol, 2,5 duong luong) va hexacloxyclotriphosphazen
(1,30 g, 3,74 mmol, 1,0 duong luong) duogc bb sung va khudy hén hop phan tng & nhiét
do trong phong trong 1 gid. Phenetylamin hydroclorua B-5k (930 mg, 4,12 mmol,
1,1 duong lugng) dugc bd sung va khudy hdn hop phan tng trong 1 gio nita. Dung dich
nude NHs (25 %, 2,0 mL) va sau 1 gio, dung dich K2CO3 béo hoa (20 mL) duoc b6 sung.
Hon hop phan (mg hai pha duoc khudy & nhiét d trong phong trong 16 gio va 16p hiru
co duoc ¢O dic trong chan khong. San phém thd 1-97 dugce tinh ché bang phwong phap

sac ky n€u can thiét.

Céc hop chét I sau (bang 20) c6 thé thu dugc theo cach tuong tu khoi dau tir cac
axetal khac nhau A-7 hodc khéi dau tir cc khéi t6 hop khac nhau E-7 va B-5. Céc san
pham tho6 dugc tinh ché bang phuong phap sdc ky néu can thiét.

Béang 20:
Thoi gian
A o A duy tri Phuong phap | ICso
STT | Cong thuce cau tric [phu], HPLC [M]
[M+H]"
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1,16
I-1 e LCMSBASI |5
1,16
-2 D1 LCMSBAS] | 4
1,20
I-3 430 LCMSBASI |5
122
- F F ’
I-4 " F:; s LCMSBASI |8
N7 Y "N
SN0
F
F
I-5 ] 1,20 LCMSBASI |12
S SNH gA 417
)\\N N0
F
F
16 " % L15 LCMSBAS! |6
433
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1,13 LCMSBAS1 |8

-7 TR/ 466
1,27 LCMSBASI |16

I-8 465
1,28 LCMSBASI |30

I-9 483
F 1.25 LCMSBASI |11

1-10 *SNH Fj/: 445
1,22 LCMSBASI |5

I-11 417
1,16 LCMSBAS1 |7

I-12 SSNH 421

ng
/j\\N N o)
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F 1,20 LCMSBASI1 11
-3 *SNH - 439
osy
)\\ NT N0
F 1,24 LCMSBASI1 21
I-14 WSNH . DLF 453
NZ Y "N
)\\N NS0
1,21 LCMSBASI1 8
15 SSNH 415
1,22 LCMSBAS1 12
I-16 433
1,13 LCMSBASI 5
I-17 500
1,06 LCMSBASI1 5
I-18 SSNH 433

NS

N

A

(0]
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1-19 411_2538 LCMSBASI1 2
F
| E
1,18
> CMSBASI1 3
1-20 SSNH WA 399 L
)\\N N0
F
|
1.22
F ’ SBAS1 3
1-21 £ v n e LCM
)\\N N0
F
F
1-22 o -,1))’9199 LCMSBASI 6
NN,
)\\N NS o
F
F
1-23 o }11233 LCMSBASI1 4
W NH >D
1-24 1,20 LCMSBASI1 10

510
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1.22
> BASI1 13
1-25 A A e LCMS
SN0
o F
F
1,13 AS1 37
126 3% LCMSB
S SNH A
SN0
F
F
1-27 o ;’9117 LCMSBASI 38
W NH /k
N °N
/k\N "o
o F
F
1-28 " 1,23 LCMSBASI1 27
" NH /O 417
SN0
o F
|
1,27
? BASI1 24
1-29 £ " e LCMS
e
)\\N "o
F
F
1-30 = F 411,6277 LCMSBASI1 39
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1-31 s LCMSBASI | 11

132 L.13 LCMSBASI | 12
449

133 oo LCMSBASI |38

134 }13174 LCMSBAST | 39

1-35 o LCMSBAS1 |9

1-36 1,26 LCMSBAS1 | 40

527
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1-37 . 1,27 LCMSBAS1 5
WSNH >A 417
)\\N N0
F
F
1,29
i F )
1-38 SNH SA 135 LCMSBASI1 4
)\\N NN
F
F
1-39 ; F F 1,35 LCMSBASI1 18
SSNH F_Sff 471
1,17
1-40 0 445 LCMSBASI1 9
F
F
1-41 " 1,30 LCMSBASI 14
7 NH : 417
NP NN
)\\N "o
F
F
1-42 " 1,33 LCMSBASI1 9
S NH : 431
NZ AN
So AN
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1,19
1-43 . Lo 3 LCMSBASI |5
NZ AN y
/k\N N0
F
F
1-44 1,18 LCMSBASI1 12
i S NH OH 433
NZ AN
/k\N N0
F
F
1-45 " F 1,28 LCMSBAS1 11
" NH g 435
)\\N o
1-46 411,6375 LCMSBASI1 31
F
F
147 ‘ oH 131 LCMSBASI |33
WSNH ,DL; 501
F
NJ]CN& F
)\\N "o
F
F
148 oH 1,27 LCMSBASI |27
SN e F 501
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T
F
1-49 . 1,19 LCMSBASI1 6
SSNH O 447
)\\N N0
F F
1-50 o 1,19 LCMSBASI1 9
* *NH >A 399
)\\N XD o
F F
I-51 }{2295 LCMSBASI1 31
1-52 i’1271 LCMSBASI1 4
1-53 i’3251 LCMSBASI1 4
1,24
1-54 “NNH F : 153 LCMSBASI 5
N Y °N
SN0
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1,28
.55 s LCMSBAS1 | 13
1,27
1-56 e LCMSBAS1 |15
EF
157 g e LCMSBASI |2
e
/k\N NS0
EF
158 E w . ;F et LCMSBASI |2
N °N
/k\N N"No
FF
1-59 ENH s LCMSBASI |3
NP N/Q
)\\N N0
£ F
1-60 E oy LCMSBASI |2

NH N
/k\N "o
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1,15
I-61 3 LCMSBAS1 |1
F
F
F 1,10
1-62 N 139 LCMSBAS1 |7
A
1,10
1-63 107 LCMSBAS1 |7
F
F
F ‘ 1,14
F > LCMSBAS1 |8
1-64 SSNH O E 425
o
k\N >0
F
F
F 1,16
’ LCMSBAS1 |10
1-65 SSNH FSSFA 443
N Y "N
k\N N
1,14
1-66 101 LCMSBAS1 |15
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1-67 - s LCMS
NP N
F
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F
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F
F
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1,04
1-74 115 LCMSBASI1
o F
F
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SSNH }A 389
N Y °N
FF
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SN0
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NZ N* N
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F
F
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1
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1-90 NH ,Q 491 LC
NZ Y N
)\\N NS0
F
1,13
W F > MSBASI1
1-91 NH /q 509 LC
N Y "N
)%N "o
F
1,22
: SBASI
1-92 NH )A 473 LCM
NZ NP N
SN0
F
F 1,27
W ’ SBAS1
1-93 NH F_SA 509 LCM
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1,19
1-94 491 LCMSBASI1 5
1,22
1-95 577 LCMSBASI1 5
1,15
1-96 443 LCMSBASI1 7
F
F
F
0,924
) F 5
1-97 e 1303 VAB 14
)\\N "o
0,955
i F )
1-98 NH F—SA 457.3 VAB 8
NZ NN
SN0
0,903
- F s
1-99 NH F : 4352 VAB 7
N °N
SN0
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I- 0,912
100 F 4532 VAB 30
P
NZ Y °N
SN0
I- 0,864
101 413,1 VAB 4
I- 0,884 ,
102 4491 VAB 4
F
/
o
I- F 0,901
103 S NH F—SA 4292 VAB .
N Y °N
)\\N N0
Quy trinh thyc nghiém dé tong hop 1-104 va 1-105
g F
(0]
*SNH 0
NZ | } o >A . WSNH >A
I\\N N)m NZ N* N
. '\\N N0 k\N ~Ng

A-Tct k 1-104 1-105

A-7ct (90 mg, 0,196 mmol, 1,0 duong lugng) duoc hoa tan trong 2-propanol
(0,5 mL). Dung dich nuéc HC1 2N (500 L, 1,000 mmol, 5,1 duong luong) dugc bo sung
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va khudy hén hop thu dugce trong 3 gio & 50°C cho t6i khi quan sat thdy su chuyén héa

hoan toan nguyén liéu khai dau. Hon hop phan tng dugc bazo héa bang dung dich nudc

amoniac, loc va tinh ché phan dich loc bang phuong phép sac ky pha dao kiém (rira giai

gradient: 15 % dén 85 % axetonitril trong nudc) dé tao ra sén phim mong mubn.

Céc hop chét I sau (bang 21) c6 thé thu dugc theo cach twong tu khoi dau tir cac

pyrimidin khac nhau A-7. Cac san pham tho duge tinh ché bang phuong phap sic ky néu

cén thiét.
Bang 21:
Thoi gian
o o duy tri Phuong ICso
0 au truc i
[phut] phap HPLC | [nM]
[M+H]
g F
I- 1,15
l04 SSNH LCMSBASI | 4
397
N N>A
k\N N"No
o}
I- 0,94
105 *NH LCMSBASI | 25
375
NZNP N>A
SN0
e F
I- 1,20
106 SNH LCMSBASI | 4
409
sen
LA,
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0
I- 1,00
07 SSNH LCMSBASI | 17
387
e
|\\N "o
£ F
1- 1,27
SNH LCMSBASI | 4
108 /@ 435
k\N N0
o)
I- 1,09 ,
& NH LLCMSBASI1 | 6
109 @ 415
k\N "o
Quy trinh thuc nghiém dé tong hop 1-110
[ T
F
F cF
F
*SNH 0
NZ WSNH
|
Py ﬁﬁk
07 NH 07 NH )\\N N0
/i\ 1-110
A-7ak L I

A-7ak (56,0 mg, 0,120 mmol, 1,0 duong lwong) dugc hoa tan trong 2-propanol
(0,5 mL). Dung dich nuge HCI 2 N (500 pL, 1,000 mmol, 8.3 duong luong) dugce bd

sung va khudy hén hop thu dugc trong 1 gio & 50°C cho t6i khi quan sat thdy su chuyén

183



44696

184/245

héa hoan toan nguyén li¢u khoi d4u. Dung dich nuéc NaOH 2M (500 pL, 1,000 mmol,

8.3 duong lugng) dugc bd sung va khuéy hdn hop thu duogc trong mot gio nita ¢ nhiét do

trong phong cho té1 khi quan sat thiy su chuyén héa hoan toan hop chét trung gian. Loc

hdn hop phan tng va tinh ché phan dich loc bang phuong phép sic ky pha do kiém (rira

giai gradient: 30 % dén 70 % axetonitril trong nudc) dé tao ra san pham mong muén.

Céc hop chit I sau (bang 22) ¢6 thé thu dugc theo cach tuong tu khéi dau tir cac

pyrimidin khac nhau A-7. Dé didu ché mot sd hop chét, cac bazo khic nhu dung dich

nudc amoniac cling da dugc st dung thay cho dung dich nuée NaOH. Céc san pham tho

dugc tinh ché bing phuong phap séc ky néu can thiét.

Bang 22:
Thoi gian duy
. Phuong ICso
STT | Cong thirc cau tric tri [phut]
phéap HPLC | [nM]
[M+H]"
£ F
F
I- 1,22
110 405 LCMSBASI | 25
I- 1,14
111 433 LCMSBAST | 9
s
F
I- 1,17
1 12 \\\““ NH @ 447 LCMSBASl 13
N Y °N
/k\N X o
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I1-13 SSNH o if; LCMSBASI | 39
Ao
e F
F*iE
I1-14 S SNH N }1%201 LCMSBASI | 26
AvrsAo
e F
F
e
A Ao
i
Fﬂ\ig
11_16 *SNH N 411’5188 LCMSBAS]I | 4
Ao
.
|
I1_17 F ENH F;SCO) 2’8272 LCMSBASI |9
11-18 i’8272 LCMSBASI | 20
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I- 1,22
F LCMSBAS1
119 ) J:O) 487
)\\N X o
I- 1,33
LCMSBASI
120 WSNH /@ 457
)\\N N0
I- 1,28 SBASI
121 @/F 475 LCM
)\\N N0
I- 1,14
LCMSBAS1
122 &NH /@/0” 473
N °N
)\\N N0
I- 1,16
LCMSBASI
123 SSNH >E0) 429
/k\N N0
I- 0 1,21
MSBASI
124 S SNH /@/‘L ril/ 524 LC
N N °N
N X
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F
F
I- 1,37
125 S NH /@N 136 LCMSBASI | 2
e F
F
I- 125
126 SNNH >CO) 447 LCMSBASI | 5
)\\N N0
e F
|
I- | 1,31
127 \\‘““ NH 0 523 LCMSBASI 23
I- 124
128 4 LCMSBASI | 2
F F
I- 1.24
o F s
129 WWSNH F)ch} 483 LCMSBASl 18
I- 1.20
130 487 LCMSBASI | 1

Quy trinh thyc nghiém dé téng hop 1-131
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I-1 (179,0 mg, 0,445 mmol, 1,0 duong luong) dugc hoa tan trong axetonitril

(1,5 mL). Dung dich ciia NBS (80,8 mg, 0,454 mmol, 1,0 dwong lwong) trong axetonitril

(0,5 mL) duoc bd sung timg giot va khudy hdn hgp thu dugce trong 1 gio & nhiét 4o trong

phong cho té1 khi quan sat thdy su chuyén hoa hoan toan nguyén li¢u khéi dau. Pha loang

hdn hop phan g bang DCM va rira bang nude. Cac 16p hitu co duge két hop, 1am kho

(MgSO4) va co dac dudi ap suét giam dé tao ra san pham mong mubn I-131.

Céc hop chét I sau (bang 23) c6 thé thu dugc theo cach tuong tu khoi dau tir cac

hop chat khac nhau 1. San phim tho dugc tinh ché bang phuong phéap sac ky néu can

thiét.
Bang 23:
Thoi gian du
, s Y Phuong
STT | Cong thic cau trac tri [phut]
phap HPLC
[M+H]"
I- 1,24
131 431 LCMSBASI
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0,92

o OH
132 T /@/ 551/553 VAB
N7 Y N
Br
F
F
I- 0,94
133 YA 477/479 VAB
N7 Y "N
)\\N N"o
Br
F
| E
I- 0,90
134 * "M /@“ 532/534 VAB
N7 Y °N
)\\N X o
Br
cF
|
I- [ 0,96
135 ¥ NH /@N 550/552 VAB
N \
SN N0
Br
FF
I' \\\\\E 0,89
136 N l ZN| 530/532 VAB
N Y °N
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F
F
I j 0,856
137 YA 467,1/469 VAB
N Y °N
SNY o
I 0,858
138 485/487 VAB
F
F
I ] 0,887
- " F s
139 T A 503/505, 1 VAB
N Y °N
|\\N N (o)
I 0,913
140 521/523 VAB
F
F
I j " 0,872
141 N X 503/505 VAB
NZ NP NS
SNY o
Br
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0,872

VAB
503/505
N7 N7 NA
I

1 0,890
143

479/481 VAB

0,805
485/487 VAB

0,900
479/481 VAB

] 0,914
146

497/499 VAB
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I- " 0,950
147 /@/ 539/541 VAB
I- 0,849
148 493/495 VAB
T
F
I- 1,21
119 WA e LCMSBAS1
N“ Y °N
I\\N N (0]
Br
FF
I- 0,897
150 481/483 VAB
I- 0,912
151 499/501 VAB
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I- 0,940
152 511/513 VAB
FF

I- 0,976

153 NH /@ 515/517 VAB
7 / N
K*

I- 0,886

154 555/557 VAB

Quy trinh thuc nghiém dé tong hop 1-155

F

W
" "NH

1-131 1-155

193/245

I-131 (23,0 mg, 0,048 mmol, 1,0 duong lugng) dugc hoa tan trong dioxan
(0,75 mL) va nude (0,25 mL). Xesi cacbonat (90 %, 26,0 mg, 0,072 mmol, 1,5 duong
luong), bis(diphenylphosphino)feroxen]diclopaladi(Il) (phuc véi DCM) (3,9 mg,

0,005 mmol, 0,1 dwong lugng) va trimetylboroxin (99 %, 7,5 uL, 0,054 mmol, 1,1 duong

luong) dugc bd sung. Binh thét c¢b duoc xdi bang argon va hon hop phéan ung duge khudy

trong 16 gio 6 100°C cho t6i khi quan sat thay su chuyén hoa hoan toan nguyén liéu khoi
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dAu. Pha loang hon hop phan tng bang DCM va rita bang dung dich nugc NaHCO3. Cac

16p hitu co duoc két hop, 1am kho (MgSOs) va ¢ dac dudi ép suat giam. Tinh ché bang

phuong phép sic ky pha ddo kiém (rora giai gradient: 25 % dén 85 % axetonitril trong

nuéc) furnishes san pham mong muon.

Céc hop chét I sau (bang 24) ¢6 thé thu duoc theo cach tuong tu khoi dau tir cac

hop chét khac nhau 1. San pham tho dugc tinh ché bang phuong phéap sic ky néu can

thiét.
Bang 24:
Thoi gian duy
. Phuong phap | ICso
STT | Cong thirc cau trac tri [phut]
HPLC [nM]
[M+H]
F
F

I ] 1.25
155 SN >A 417 LCMSBASL |5

NZ YN

SN o
I- 1.22
156 137 LCMSBAS1 |4
F
F

I- . 1.28
157 W SNH >A 413 LCMSBAS1 |5

NZYZ N

SN0
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F
F
I- ] 1.23
158 W NH /@ 468 LCMSBASl 2
NZ N N
)\\N N"o
£ F
F
I- s 1.37
159 SSNNH /@ 488 LCMSBASI 3
NZ Z N
)\\N X o
FF
11'60 S SNH @N i‘6261 LCMSBAS! |2
N "N
SNY o
I- \ 1.16
161 W SNH >A 103 LCMSBASI1 12
NZ? N N
l\\N N o
I- \ F 1.16
162 WSNNH SA 191 LCMSBASI1 7
N N
SN Y o
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I-

1.20

AS1 |15
163 ¢ "NH F—SA 439 LCMSB
N Y~ °N
k\N N"o
F
F
I ] F F 1.23
) ' 13
L64 S NH F_ASA 457 LCMSBASI1
N Yy °N
I\\N No
FF
I- 1.17
165 SNH 439 LCMSBAS1 |17
NZ 7 N
I\\N N"o
11'66 1'3198 LCMSBAS1 |26
11'67 4111250 LCMSBAS1 |36
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1.16

168 1 LCMSBASI |9
E
E
I- ] 1.21
169 SNH /Q Y LCMSBAS1 |12
N Y °N
SNY o
=
E
I- ] 1.22
170 SSNH ,QfF 433 LCMSBAS1 |12
N7 "N
SN o
E
E
I- F F 1.31
171 S SNH @/ 475 LCMSBAS1 |6
N Y °N
SN0
11'72 1'2191 LCMSBAS1 | 14
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1.22

LCMSBAS1 |18
173 "\ 403
N Y~ °N
F F
] 1.21
11'74 4'17 LCMSBASI |9
11'75 }1'3251 LCMSBAS1 |13
F F
] 1.28
11'7 ) e ,QF e LCMSBAS1 | 10
N Y N
k\N N"No
F
11'77 i‘5314 LCMSBAS1 |2

N Yy °N
(o]
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I-
178

1.18

491 LCMSBASI 5

1-137 1-179

I-137 (50,0 mg, 0,107 mmol, 1,0 duong lugng) dugc hoa tan trong dioxan
(0,8 mL) va nuéc (0,2 mL). Kali cacbonat (90 %, 33,0 mg, 0,214 mmol, 2,0 duong
lwong), bis(diphenylphosphino)feroxen]diclopaladi(Il) (phtc voi DCM) (9,0 mg,
0,011 mmol, 0,1 duong lugng) va axit xyclopropylboronic (14,0 mg, 0,161 mmol,
1,5 duong lugng) duoc bd sung. Binh thét ¢b dugc x6i bang argon va hdn hop phan tng
dugc khudy trong 4 gio & 100 °C cho t6i khi quan sét thdy su chuyén hoa hoan toan
nguyén li¢u khéi d4u. Pha lodng hon hop phéan ing bang DCM va rira bang dung dich
nuéc NaHCOs. Céc 16p hitu co duge két hop, 1am kho (MgSOa) va cd dac dudi ap suat
giam. Tinh ché bang phuong phép sdc ky pha dao kiém (rtra giai gradient: 25 % dén 85
% axetonitril trong nudc) tao ra san phdm mong muén (phwong phap HPLC:

LCMSBASI, thoi gian duy tri = 1,27 phit; [M+H]" = 429; ICs0 = 11 nM).

Cac vi du du6i ddy mo ta hoat tinh sinh hoc cua hop chét theo sang ché, ma

khong gidi han sang ché ¢ cac vi du nay.

Céc hop chét c6 cong thire (I) duge xac dinh dac tinh thong qua nhiéu g dung

c6 thé ctia chiing trong linh vyec tri liéu.

Thtt nghiém lién két AlphaScreen KRAS::SOS1
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Thir nghiém nay c6 thé duge st dung dé khao sat hiu luc ma nho do, cac hop
chét trc ché su trong tac protein-protein gitta SOS1 va KRAS G12D. Qua trinh nay chimg
minh phuong thie hoat dong phan tir ciia hop chét. Cac gid tri ICso thép 12 chi thi vé hiéu
luc cao cua hop chét tic ché SOS1 trong thiét dat thir nghiém phén tich nay:

Chét phan tng:

e SOSI dugc gén dudi GST (564 1049 _GST_TEV_ECO) dugc tao ra noi bd

e GST-TEV-SOSI (564 -1049) dugc mua tir Viva Biotech Ltd.

e 6xHis-Tev-K-RasG12D(1-169)Avi dugc mua tir Xtal BioStructures, Inc. (Lot#
X129-110)

e GDP (Sigma Cat No G7127)

e (Céc hat nhan glutathione Alphal.ISA (PerkinElmer, Cat No AL109)

e (Céc hat cho streptavidin AlphaScreen (PerkinElmer Cat No 6760002)

e Cac dia thu nghiém: Proxiplate-384 PLUS, mau tréng (PerkinElmer, Cat No
6008289)

Dung dich dém phan tich:

e 1xPBS

e 0,1%BSA

e 100 uM EDTA hoac khong can EDTA (ICso trong cac bang dugc xéac dinh khong
can EDTA trir khi chung dugc danh déu bang d4u sao)

e 0,05 % Tween 20

Hbn hop KRAS::SOS1 GDP:

10 nM (ndng do phan tich cudi cing) KRAS G12D, 10 pM (ndng do phan tich
cubi cing) GDP va 5 nM (ndng dd phan tich cubi cing) GST-SOS1 dugc tron két hop
trong dung dich dém phan tich trude khi sir dung va duge duy tri ¢ nhiét do trong phong.

Hoén hop hat:

Cé4c hat nhén glutathione Alphal.ISA va céc hat cho streptavidin AlphaScreen
dugc tron két hop trong dung dich dém phan tich & ndéng do6 10 ug/mL (nbéng dd phan

tich cudi cung) mdi loai trudce khi sir dung va dugc duy tri ¢ nhiét d6 trong phong.

Quy trinh phén tich thir nghiém:
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Hop chét dugc pha lodng t6i ndng do khoi dau cudi cung 12 100 pM va dugc thi
nghiém hai lan. Cac dia th@r nghiém (ARPs) duoc tao ra st dung Access Labcyte
Workstation v6i bo dinh lwong 4m Labeyte Echo 550 hodc 555. Déi v6i hop chat, nong
d6 khéi diu 100 uM, 150 nL dung dich chira hop chit duge chuyén vao mdi mot giéng

theo 11 néng do tién hanh hai 14n vdi loat néng do pha loang 1:5.

Thir nghiém duogc tién hanh st dung hé ro-bdt tw dong hoan toan trong phong tbi
duéi 100 Lux. 10 uL hdn hop KRAS::SOS1 GDP dugc bd sung vao cac cot 1-24 t6i 150
nL dung dich hop chét (ndng do pha loang cudi cung trong thir nghiém 1a 1:100, ndng do
DMSO cubi cling 14 1%).

Sau thoi gian G 30 phut, 5 pL hdn hop hat duge bd sung vao trong cac cot 1-23.
Céc dia duoc duy tri ¢ nhiét d§ trong phong trong tu 4p dugc lam t61. Sau thoi gian u
thém 60 pht, tin hiéu dugc x4c dinh st dung thiét bi doc PerkinElmer Envision HTS
Multilabel Reader st dung thong s6 k¥ thuat AlphaScreen tir PerkinElmer. Mbi mot dia

chira cac doi chung sau:

e hdn hop DMSO loang + KRAS::SOS1 GDP + hon hop hat
e hdn hop DMSO loang + KRAS::SOS1 GDP

Tinh toan két qua:
Céc gia tri ICso dugc tinh todn va phan tich st dung m6 hinh logic 4 thong so.

Bang vé cac hop chét vi du dugc bdc 10 & day chira cac gia tri ICso dugc xac dinh

str dung thtr nghiém phan tich ¢ trén.
Céc thir nghiém téng sinh té bao

C4c thir nghiém ting sinh té bao duoc sir dung dé khao sat vé hiéu luvc ma nho
d6, hop chat trc ché su tang sinh qua trung gian SOSI, su sinh trudng va su chét té bao
theo chuong trinh cua cac dong t€ bao ung thur in vitro. Qua trinh nay ching minh phuong
thtrc hoat dong phan tr ciia hop chat. Cac gia tri ICso thép 1a chi thi vé hiéu luc cao cua
cac hop chat e ché SOS1 trong thiét dat thir nghiém nay. Cu thé, quan sét thy rang, cac
hop chit ttc ché SOSI thé hién tac dung trc ché manh 1én sy ting sinh cua cac dong té
bao ung thu & nguoi chira dot bién KRAS va khong trc ché cac dong té bao ung thu chira

dot bién BRAF V600E hodc cac dong té bao ung thu nguoi kiéu hoang dai KRAS khong
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bi gdy nghién. Qua trinh nay khéng dinh phuong thirc hoat dong phan tir ciia hop chét e
ché SOS1 duéi dang hudng dich chon loc vao chirc nang protein ho RAS phu thudc vao

té bao ung thu.

Céc thir nghiém tang sinh té bao duogc tién hanh trong céc diéu kién thach mém

doc 1ap néi neo bam ba chiéu (3D) véi cac dong € bao nguoi sau:

NCI-H358: ung thu phéi khong phai t& bao nho & ngudi (NSCLC) voi dot bién
KRAS G12C;

PC-9: ung thu phdi khong phai té bao nho & ngudi (NSCLC) véi KRAS kicu
hoang dai va dot bién EGFR del 19;

NCI-H1792: ung thu phéi khong phai té bao nho & ngudi (NSCLC) v6i dot bién
KRAS G12C;

SW900: ung thu phdi khong phai té bao nhé & ngudi (NSCLC) véi dot bién
KRAS G12V;

A-549: ung thu phéi khong phai té bao nhé & nguoi (NSCLC) v6i dot bien KRAS
G12S;

NCI-H2122: ung thu phéi khéng phai t€ bao nho ¢ nguoi (NSCLC) véi dot bién
KRAS G12C;

NCI-H520: ung thu phdi khong phai té€ bao nhé ¢ nguoi (NSCLC) véi KRAS
kiéu hoang dai;MIA PaCa-2: t& bao ung thu tuy & ngudi (PAC) v6i dot bién KRAS G12C;

DLD-1: ung thu dai trang & nguoi voi dot bién KRAS G13D;

A-375: ung thu u hic t& & ngudi voi KRAS kiéu hoang dai trir dot bien
BRAFV600E, loai nay dugc stt dung lam dong té bao khong dap tng sau diéu tri bang
hop chét wrc ché SOST;

Tht ca cac dong té bao trir PC-9 ¢o thé dugc mua tr American Typ Culture
Collection (ATCC). PC-9 ¢c6 thé dugc mua tir European Collection of Authenticated Cell
Cultures (ECACC).

Vit liéu dugc st dung:

Céc dia lién két thdp 96 giéng Ultra tir Corning (CLS2474-24EA);
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40 mL dich 16ng gel agaroza 4% 1 x tir Gibco (18300-012);
Mbi trudng RPMI-1640 (ATCC® 30-2001™);

Leibovitz's L-15 (Gibco, Cat# 11415);

F-12K (ATCC, Catalog No. 30-2004);

DMEM (Lonza BE12-604F); huyét thanh thai bo (FBS) tir HyClone
(SH30071.03);

Xanh Alamar tir Invitrogen (DAL1100CSTM1)
Nudi cdy té bao

Té bao NCI-H358 (ATCC HTB-182), té bao DLD-1 (ATCC CCL-221), té bao
NCI-H520 (ATCC HTB-182), té bao PC-9 (ECACC 90071810), té bao NCI-H1792
(ATCC CRL-5895) va té bao NCI-H2122 (ATCC CRL-5985) dugc sinh trudng trong
céc binh nudi ciy té bao (175 cm? ) st dung méi trudng RPMI. Té bao SW900 (ATCC
HTB-59) duoc sinh trudéng trong moi truong Leibovitz’s L-15, té bao A-549 (ATCC
CCL-185) dugc sinh truéng trong moi truong F12K, té bao MIA PaCa-2 (ATCC CRL-
1420) va A-375 (ATCC-CRL-1619) dugc sinh truong trong mdi truong DMEM. Moi
truomg nudi ciy té bao d6i voi tht ca cac dong té bao liét ké dugce bd sung bang 10% FBS.
MBoi trudong nudi cdy duge i & 37°C va 5% CO; trong mdi truong 4m, v6i su thay ddi
moi trudng hodc nudi cdy thi cAp dugc tién hanh 2-3 1dn méi tuan. Té bao SW900 dugc

nudi cdy khong can bd sung CO.
Céc diéu kién thtr nghiém:
Viéc thiét 1ap thir nghiém bao gdm cac 16p sau:

L6p day gom 90 pl. mdi trudng bao gbm agaroza 1,2%

L6p té bao gbm 60 uL mdi truong bao gbm agaroza 0,3%

Lép trén cung gbém 30 pL moi trudng bao gbém hop chét thir nghiém (khong
¢ agaroza)

Pé didu ché 16p day, agaroza 4% (gia nhiét bing vi song) dugc két hop v6i moi
truomg nudi cdy (bao gdm FBS 2% cho tt ca cac dong té bao trir SW900, doi voi SWI00,
FCS 10% duoc st dung dé dat duoc su sinh trudng té bao) to1 néng do pha loang cudi

cung la agaroza 1,2% trong mdi truong. Mbi mot giéng duge nap bang 90 uL huyén phu
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16p day va dugce lam lanh xubng nhiét d trong phong trong 1 gio. Déi vai 16p té bao, té
bao duge xur Iy bang trypsin, dugc dém va cdy trong 60 uL méi trudng nudi cay (FBS
2%) bao gdm agaroza 0,3% (1500 té bao mdi giéng). Sau khi lam lanh xuéng nhiét do
trong phong trong 1 gio, cac dia duoc i qua dém & 37°C va 5% COz trong moi truong
4m. Ngay tiép theo, hop chét (30 pL cac dung dich pha lodng hang loat) dugc b6 sung
theo ba loat. Nong do ctia hop chét thir nghiém nim trong khoang gitra 10 micromol va
0,13 nanomol tdi thiéu. Hop chét (nguyén liéu gbc: 10 mM trong 100% DMSO) dugc
pha loang trong moi truong. Té bao duge i ¢ 37°C va 5% CO; trong mdi truong am trong
14 ngay.
Phat hién:

20 uL/giéng cta huyén pht xanh Alamar dugc bd sung cho mdi giéng va duoc
1 4-24 gio trong ti 0. Cudng do huynh quang duge xac dinh stt dung dung cu doc huynh
quang (2030 VICTOR X5, Perkin Elmer). Budc song kich thich la 544/15 nm, buéc song
phat 1a 590 nm. Trong liéu phap don tri liéu, dit liéu dugc lam thich hop bang céach tinh
toan 1ap lai sir dung chuong trinh phén tich dudng cong xich ma (GraphPAD Prism) véi
do dbc thay dbi dé xac dinh cic gié tri ICso.

Thtr nghiém phan tich ERK phosphoryl hoa

Céac thir nghiém phan tich ERK phosphoryl héa dugc sir dung dé khao sat hiéu
luc ma nha do, hop chét trc ché su truyén tin hiéu qua trung gian SOS1 & dong té bao ung
thu nguoi chura dot bién KRAS in vitro. Qua trinh nay chiung minh phuong thirc hoat
dong phan tr ciia hop chét bang cach can thiép bang dong thac truyén tin hiéu protein ho
RAS. Céc gié tri ICso thép 1a chi thi vé hiéu luc cao cua cac hop chat e ché SOSI1 trong
thiét dat thir nghiém nay. Quan sat thiy ring, hop chét trc ché SOS1 thé hién tac dung e
ché trén qué trinh ERK phosphoryl hoa ¢ dong té bao ung thu nguoi chira dot bién KRAS,
do d6 khang dinh phuong thire hoat dong phén tir ctia hop chit trc ché SOS1 1én sy truyén
tin hi€u protein ho RAS.

Céc thir nghiém ERK phosphoryl hoa dugc tién hanh st dung cac dong té bao

nguoi sau:
DLD-1 (ATCC CCL-221): ung thu dai trang & nguoi voi dot bién KRAS G13D;

Vit liéu duoc sir dung:
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Moi trudng RPMI-1640 (ATCC® 30-2001™)

Huyét thanh thai bo (FBS) tir HyClone (SH30071,03)

Céc axit amin khong thiét yéu tir Thermo Fischer Scientific (11140035)
Pyruvat tir Thermo Fischer Scientific (11360039)

Glutamax tir Thermo Fischer Scientific (35050061)

Céc dia 384 tir Greiner Bio-One (781182)

Proxiplate™ 384 tir PerkinElmer Inc. (6008280)

Bo kit thor nghiém AlphalISA SureFire Ultra p-ERK1/2 (Thr202/Tyr204)
(ALSU-PERK-A500)

EGF tur Sigma (E4127)
Hon hgp nhan: Hat tiép nhan protein A tir PerkinElmer (6760137M)
Hbn hop cho: Hat cho phu Streptavidin AlphaScreen tir PerkinElmer (6760002)
Trametinib
Staurosporine tir Sigma Aldrich (S6942)
Thiét 14p thir nghiém:

Té bao DLD-1 (ATCC CCL-221) duoc cAy v6i mét do 50000 té bao mdi giéng
trong /60 pL RPMI c6 FBS 10%, cac axit amin khong thiét yéu, pyruvat va glutamax
trong cac dia Greiner TC 384. Té bao dugce U trong 1 gid & nhiét do trong phong va sau
do, duoc i qua dém trong ta 1 & 37°C va 5% CO; trong mdi truong am. 60 nL dung dich
hop chét (10 mM dung dich gbc DMSO) sau d6 duge bd sung sir dung thiét bi Labeyte
Echo 550. Sau khi i 1 gids trong ti @ néu trén, 3 pL yéu t6 sinh trudng biéu bi (EGF, nong
d6 cubi 1a 50 ng/mL) dugc bb sung. 10 phut sau, moi truong duge loai bo va té bao dugc
phan giai bang cach bd sung 20 pL dung dich dém phén giai hoa loang 1,6 1an tir b kit
AlphaLISA SureFire Ultra pERK1/2 (Thr202/Tyr204) cé cac chét ire ché proteaza duge
b sung, 100 nM trametinib + 100 nM staurosporine. Sau khi 4 20 phut & nhiét do trong
phong cung véi lic, 6 L cia m&i mot mau dich dung giai duoc chuyén sang dia
Proxiplate 384 giéng va dugc phén tich vé& pERK (Thr202/Tyr204) bang bot kit phan tich
AlphalLISA SureFire Ultra pERK1/2 (Thr202/Tyr204). 3 uL hdn hop nhan va 3 uL hén
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hop cho dugce b6 sung trong diéu kién anh séng diu va dugc 0 trong 2 giv ¢ nhiét do trong

phong trong bong tdi, trude khi tin hiéu duoc xac dinh trén thiét bi doc dia Perkin Elmer

Envision st dung céc thiét 1ap 384 AlphaScreen dbi v6i cac proxiplat. Dit liéu dugc lam

thich hop bing cch tinh toan 1dp lai v6i do ddc thay doi. DO doc duong cong xich ma

dwoc lam thich hop st dung dudng cong thich hop ngam dinh dé xéc dinh céc gia tri ICso.

chét (I)lua chon theo sang ché.

pERK [nM]

Bing 25 thé hién dit liéu thu dugc bing thir nghiém duge boc 10 doi vei cac hop

I-59

113

pERK [nM]

I-61

95

[-119

70

I-73

&8

I-121

93

1-87

100

[-123

118

I-97

&1

[-124

&5

I-101

79

1-126

51

[-102

67

I-130

38

I-103

70

I-156

57

1-104

&7

[-157

104

Béang 25:

S6 | pERK [nM]
[-21 | 113
I-23 | 111
I-37 |61
I-38 |33
-39 |62
[-45 |47
I-49 |81
I-52 |96
I-53 |74
1-57 |63
I-58 | 89

I-106

113

I-171

93

[-108

77

I-176

120

Thit nghiém vé do én dinh chuyén héa (tiéu thé):
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Sy thoai bién chuyén hoa cia hop chét thir nghiém duge thit nghiém ¢ 37°C voi
céc tidu thé gan chung (chudt nhit (MLM), chudt (RLM) hodc ngudi (HLM)). Thé tich
G sau cung 74 uL mdi mot thoi diém chira dung dich dém TRIS (pH 7,5; 0,1 M), magie
clorua (6,5 mM), protein tiéu thé (0,5 mg/mL d6i v6i cic mau & chudt nhit/chudt, 1
mg/mL ddi véi cac mau & ngudoi) va hop chét thir nghiém & noéng do cubi cing 1a 1 pM.
Tiép sau thoi gian G so bd ngan & 37°C, cac phan tng duge khdi dau bang cach bo sung
8 uL beta-nicotinamit adenin dinucleotit phosphat, dang ki (NADPH, 10 mM) va dugc
hoan thanh bing cach chuyén mot lugng phan udc vao trong dung mdi sau cac thoi diém
khac nhau. Ngoai ra, su phan huy khong phu thuge NADPH duoc giam sat trong cac
phan & khong ¢c6 NADPH, dugc hoan thanh ¢ thoi diém cubi cung bang céach bd sung
axetonitril. Cac phan 1 1am dimg dugc tao lién két bang cach ly tam (1811 g, 5 phit).
Luong phéan uéc cta lop ndi trén bé mit duoc thir nghiém bang phuong phap LC-MS/MS

vé lugng hop chat gbe.

Hé sb thanh thai noi tai in vitro (CLintin vitro) durgc tinh toan tr tién trinh thoi gian
bién mAt ctia thudc thir nghiém trong qua trinh 1 tiéu thé. Mdi mot do thi duge lam thich
hop véi hing sé tbc dd loai trir cap mot dudi dang C(t) = Co*exp(—ke*t), trong do C(1)

va Co 1a ndng do ctia thude thir nghiém khang thay dbi tai thoi gian 0 t va tai thoi diém

trude khi u va ke 13 hang sb toc do bién mat ctia thuoc khong thay d6i. Sau do, cac gia tri
CLintin vio (WL phut™ - lugng protein) duge chuyén doi thanh CLintin vitro (mL
phat™! kg™!) dbi vdi toan bo co the. Dit liéu CLintin viro dugc gia tang nhd st dung cac

thong s sinh 1y. Pé so sanh ngang gifta cac loai t6t hon, hé sb thanh thai dy tinh dugc
biéu dién & dang phan trim cta luu lugng méau qua gan [% QH] ¢ cac loai riéng biét. Noi
chung, do 6n dinh cao (twong ung véi % QH thap) ciia hop chét gitra cac loai 1a mong

muon.

Béang 26 thé hién di lidu vé o én dinh chuyén hoa thu dugc bang thir nghiém
dugc boc 16 déi v6i tap hop hop chat (Ilua chon theo sang ché.

Bang 26:

sé MLM [%QH] | RLM [%QH] | HLM [%QH]

I-3 51 <23 <24
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S6 MLM [%QH] | RLM [%QH] | HLM [%QH]
I-4 46 <23 <24
[-10 41 40 <24
I-13 <24 52 <24
[-14 26 56 27
1-25 <24 <23 <24
1-27 88 <23 <24
1-47 <24 29 24
I-50 <24 <23 <24
I-51 <24 49 <24
I-54 55 <23 <24
1-69 <24 40 <24
I-71 <24 <23 <24
[-78 <24 <23 <24
1-80 50 <23 <24
[-81 64 <23 <24
1-83 <24 42 <24
1-84 <24 29 <24
I-85 55 <23 24
1-86 33 <23 <24
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S6 MLM [%QH] | RLM [%QH] | HLM [%QH]
1-88 <24 <23 24
[-90 <24 <23 <24
1-96 30 <23 <24
1-97 <24 <23 <24
[-98 <24 <23 <24
I-101 |59 <23 36
[-128 | <24 <23 29
I-161 |44 <23 31
I-165 |54 <23 <24
I-166 |48 38 24
I-169 | 64 44 <24
I-170 | 51 37 <24
I-172 | 53 <23 <24

Su tre ché phu thudc thoi gian cua thir nghiém CYP3A4 (TDI 3A4):

209/245

Su (e ché phu thudc thoi gian dbi voi CYP3A4 duoc thir nghiém trong cac tiéu

thé gan ngudi (0,02 mg/mL) v6i midazolam (15 uM) lam chit nén. Cac hop chat thir

nghiém dugc 1 so bd voi su 6 mit cia NADPH cung véi cac tiéu thé gan nguoi (0,2

mg/mL) ¢ ndng do 25 uM trong thoi gian 0 phut va 30 phut. Sau khi 1 so bo, hdn hop u

duogc pha loang 1:10 va chét nén midazolam dugc bd sung trong thoi gian u chinh (15

phut). Phén 1 chinh dugc 1am dimg bang axetonitril va sy hinh thanh hydroxy-midazolam

duoc dinh luong thong qua phuong phap LC/MS-MS. Sy hinh thanh hydroxy-midazolam
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tir phan 0 chinh 30 phut so v6i s hinh thanh tir phan @ so bo 0 phut dugc sir dung lam
dit liéu doc. Céc gia tri nhé hon 100% nghia la, chét nén midazolam duoc chuyén hoéa &
mirc thip hon trong thoi gian G so bd 30 phut so v6i u so bo 0 phut. No6i chung, céac tac
dung thap trong thoi gian G so bd 30 phut la mong mudn (twong tmg véi cac gia tri sat
véi 100%)

Bang 27 thé hién dir liéu thu dugc bﬁng thir nghiém dugc boc 10 dbi véi cac hop

chét (I)lwra chon theo sang ché.

Béang 27:

S6 | TDI 3A4 [%] S | TDI3A4 [%] S6 | TDI3A4 [%]
1-20 |93 I-75 | 86 I-126 | 88

1-22 |87 1-80 | 86 -127 | 97

1-25 |90 I-81 |85 I-128 | 98

1-49 |92 1-87 | 81 1-163 | 82

I-50 | 82 -89 | 83 I-166 | 87

I-53 | 84 1-98 | 85 1-169 | 84

1-54 | 84 -123 | 87 1-170 | 82

I-57 | 87 1-125 | 93 I-173 | 84

X4c dinh cac kha nang khong chu dich

C6 cac muc tiéu xac dinh (44) ma dugc xem la c6 lién quan rd rang vGi cac phan
{ng bét 1oi ctia thudc in vivo khi tham khao trong tai liéu cong bd Reducing safety-related
drug attrition: the use of in vitro pharmacological profiling, Nature Review Drug
Discovery 11, 909-922 (December 2012). Tai li€u nay la nd luc hop tac gifta cAc nhom

duoc 1y an toan cia cac cong ty duge 1on nhim muc dich thiét 1ap nhém céc thir nghiém
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dugc ly in vitro chinh yéu. Eurofins Cerep (France) dua ra thi truong phép do vé
SafetyScreen44™ Panel (bao gdm ca céc kha nang khong chi dich nay) d6i v6i budce thir
nhat hop 1y trong cdc danh gia an toan so bo. Cac hop chét (I) theo séng ché co thé duge

thir nghiém dua vao nhom nay dé khao sat vé kha nang khong chu dich.
St dung trong tri li€u

Nho céc dic tinh sinh hoc cia chung, cac hop chit theo sang ché, chét hd bién,
chét triét quang, chét ddng phan ddi anh, chét dong phan khong d6i quang, hdn hop cia
cac chit néu trén va mudi cta tat ca cac dang néu trén co thé thich hop trong diéu tri bénh

duoc dic trung boi su tang sinh té bao qua mirc hodc bét thuong nhu ung thu.

Vi du, cac bénh ung thu, khoi u va cac bénh ting sinh khac sau day cé thé duge
diéu tri bang hop chét theo sang ché, nhung khong chi gigi han ¢ cac bénh nay:

Céc bénh ung thu/khéi w/ung thu bidu mé & dau va cd: vi du, cac khdi wung thu
biéu md/ung thu & khoang mili, cac xoang canh mili, mili hong, khoang miéng (bao gdm
méi, 1oi, nudu ring, tam giac sau ham, san miéng, ludi, vom miéng cirng, niém mac ma),
miéng hau (bao gé)m ca day ludi, amidan, try amindan, vom miéng mém, h6 amindan,
thanh hau), tai gifta, thanh quan (bao gbm phén trén thanh mon, phan thanh mén, phan
dudi thanh moén, day thanh am), ha héu, tuyén nudc bot (bao g6m ca cac tuyén nudc bot

phu);

ung thu/khdi u/ung thu biéu mé & phédi: vi du, ung thu phéi khong phai té bao
nhé (NSCLC) (ung thu biéu mo t& bao vdy, ung thw biéu md t€ bao hinh thoi, ung thu
biéu mé tuyén, ung thu bidu mo té bao tuyén, ung thu bidu mo té bao sang, phé quén—phé
nang), ung thu phéi té bao nhé (SCLC) (ung thu té bao yén mach, ung thu té bao vira,
ung thu té bao yén mach két hop);

khdi u tan tao & ving trung that: vi du, cac khéi u than kinh (bao gdm u X0 than
kinh, u bao Schwan, bu6u Schwan 4c tinh, sarcom than kinh, u hach nguyén bao than
kinh, u hach than kinh, u nguyén bao than kinh, u t& bao ua crom, u can hach), cac khéi
u € bao mam (bao gdm u tinh bao, u quéi, u khong phai tinh bao), u tuyén trc (bao gom
u tuyén Gc, u m& tuyén trc, ung thu biéu mé tuyén wc, carcinoit tuyén 1ic), u trung mod
(bao gém U X0, sarcom X0, U md, sarcom md, u niém, u trung biéu mé, u co tron, sarcom
co trom, sarcom co van, u hat vang, u trung mo, u mach, u ndi md mach mau, u té bao
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quanh mao mach, u bach huyét, u té bao quanh mach bach huyét, u co tron mach bach

huyét);

ung thu/khéi uw/ung thu bidu mé & duong da day - rudt (GI): vi du, khoi u/ung
thu biéu mo/ ung thu & thue quan, da day (ung thu da day), tuy, hé gan mat (bao gém
ung thu bidu md té bao gan (HCC), vi du, HCC & tré em, HCC dang xo det, HCC két
hop, HCC té bao hinh thoi, HCC té bao sang, HCC té bao khong 16, HCC cacxinosarcom,
HCC xo cing; u nguyén bao gan; ung thu dudng mat; ung thu biéu mé té bao dudng mat;
ung thu biéu mo tuyén dang nang & gan; sarcom mach mau, u ndi mé mach mau, sarcom
¢o tron, budu Schwan 4c tinh, sarcom xo, u Klatskin), tii mat, 6ng dan mat ngoai gan,
rudt non (bao gbém ta trang, hong trang, hdi trang), rudt gia (bao gdm manh trang, dai
trang, trurc trang, hdu mon; ung thu dai truc trang, u m6 dém duong tiéu hoa (GIST)), hé
sinh duc tiét niéu (bao gdm than, vi du, bé than, ung thu biéu mo t€ bao than (RCC), u
nguyén bao than (khéi u Wilms), ung thu té bao than, khdi u Grawitz; niéu quéan; bang
quang, vi du, ung thu 6ng niéu - ron, ung thu dudng tiét niéu; niéu dao, vi du, doan xa,
hanh - niéu dao mang, tién liét tuyén; tuyén tién liét (phu thudc androgen, khong phu
thudc androgen, khang cit tinh hoan, khong phu thudc hocmon, khang hocmon), duong

vat);

ung thu/khdi u/ung thu biéu mo tinh hoan: vi du, u tinh bao, u khong phai tinh
bao,

Ung thu/khbi uw/ung thu biéu md phu khoa: vi du, khéi u/ung thu biéu mo/ung
thu ¢ buéng tring, voi tring, phuc mac, ch tur cung, am ho, 4m dao, than tir cung (bao

gdm ca ndi mac tr cung, ddy tir cung);

ung thu/khéi u/ung thu bidu md & vi: vi du, ung thu biéu mo vi (xdm 14n ong
tuyén, dang keo, xAm nhap thuy, éng, nang dang tuyén, nhu, tity, nhay), ung thu vu thu
thé hocmon duong tinh (ung thu va thu thé estrogen duong tinh, ung thu vi thu thé
progesterone duong tinh), ung thu vii Her2 duong tinh, ung thu vi bo ba am tinh, bénh
Paget ¢ vu;

ung thu/khéi wung thu biéu md & hé noi tiét: vi du, khéi u/ung thu biéu mo/ung
thu cac tuyén noi tiét, tuyén giap (khdi w/ung thu biéu md tuyén gidp; nhu, nang, thoai
bién, tiy), tuyén can gidp (khéi uw/ung thur biéu md tuyén can giap), vo tuyén thuong than
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(khéi u/ung thu vo tuyén thugng than), tuyén yén (bao gbm u tuyén yén tiét prolactin, u
so hau), tuyén tc, tuyén thuong thén, tuyén ting, than cénh, khéi u té bao tiéu dao tuy,
ph6 hach, khéi u néi tiét tuy (PET; PET khong chirc ning, khoi u tiét PP, khdi u tiét
gastrin, khéi u tiét insulin, khéi u tiét VIP, khéi u tiét glucagon, khdi u tiét somatostatin,

khéi u tiét GRT, khéi u tiét ACTH), khdi u cacxinoit;

céc sarcom ctiia md mém: vi du, sarcom X0, u md bao xo, sarcom md, sarcom co
tron, sarcom co van, sarcom mach méu, lymphsarcom mach mau, sarcoma Kaposi, u
cudn mach, u té bao quanh mao mach, sarcom bao hoat dich, u té bao khéng 16 cua bao
gan, u xo don doc cua mang phdi va mang bung, u trung biéu mé lan tda, u vo bao day
than kinh ngoai bién ac tinh (MPNST), u té bao hat, sarcom té bao sang, khéi u schwan
t6 bao hic t6, sarcom dam rdi than kinh, u nguyén bao than kinh, u hach nguyén bao than
kinh, u biéu mo than kinh, sarcom Ewing ngoai xuong, u cin hach, sarcom sun ngoai
Xuong, sarcom xuong ngoai xwong, u trung mo, sarcom nang mém, sarcom dang biéu

mo, u hinh que dién hinh ngoai than, khdi u t€ bao nho tao s¢i dinh;

céc sarcom O xwong: vi du, u tiy, sarcom té bao luéi, sarcom sun (bao gém trung
tdm, ngoai bién, té bao s4ng, sarcom sun trung mo), sarcom Xuong (bao gf”)m mat ngoai
mang Xuong, mang xuong, thé bé mat do 4c cao, té bao nho, sarcom xuong do chiéu xa,
sarcom Paget), khéi u Ewing, u té bao khdng 10 4c tinh, u nguyén bao tao men, u md bao
(x0), sarcom X0, u nguyén séng, sarcom té bao tron nho, u ndi md mach mau, u té bao
quanh mao mach, u sun xuong, u xuong dang xuong, u nguyén bao xuong, u hat ai toan,

u nguyén bao sun;
u trung biéu md: vi dy, u trung biéu mdé mang phoi, u trung biéu mo mang bung;

cac ung thu da: vi du, ung thu biéu mo té bao day, ung thu bidu mo té bao vay,
ung thu biéu mo té bao Merkel, u hic td (bao gém u hic t6 da, u hic t lan trén bé mat,
u hic t6 4c tinh tai chd, u 4c tinh dom, dang nét, u hic té trong 6 mat), day simg quang
héa, ung thu mi mét;

khéi u tan tao thudc hé than kinh trung wong va ndo bd: vi du, u té bao hinh sao
(nao, tiéu ndo, lan toa, soi, bat thuc san, dang 16ng, nguyén sinh, dang té bao phinh to), u
nguyén bao than kinh dém, u thn kinh dém, u té bao than kinh dém it gai, u té bao hinh
sao it nhanh, u mang nédo thét, u té bao mam, khoi u dam r6i mang mach, u nguyén bao
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tiy, u mang néo, u bao day than kinh, u nguyén bao mach mau ndo, u mach, u té bao
quanh mao mach, u than kinh, u hach than kinh, u nguyén bao than kinh, u nguyén bao

vdng mac, u ré than kinh (vi dy, thinh giac), khoi u cot song;

u lympho va bénh bach cu: vi du, u lympho khéng Hodgkin té bao B (NHL)
(bao gébm u lympho té bao lympho nho (SLL), u lympho dang lympho tuong bao (LPL),
u lympho té bao vo (MCL), u lympho nang (FL), u lympho té bao 16n lan téa (DLCL), u
lympho Burkitt (BL)), u lympho khong Hodgkin té bao T (bao gom u lympho té bao 16n
thodi bién (ALCL), u lympho/bénh bach cu t€ bao T & nguoi truéng thanh (ATLL), u
lympho té bao T & da (CTCL), u lympho té bao T ngoai vi (PTCL)), u lympho té bao T
nguyén bao lympho (T-LBL), u lympho té bao T truéng thanh, u lympho té bao B nguyén
bao lympho (B-LBL), u té bao mién dich, bénh bach cau lympho té bao B man tinh (B-
CLL), bénh bach cau lympho bao té bao T man tinh (T-CLL) u lympho lympho bao nho
t& bao B (B-SLL), u lympho té bao T & da (CTLC), u lympho hé than kinh trung wong
tién phat (PCNSL), u nguyén bao mién dich, bénh Hodgkin (HD) (bao gébm HD troi
lympho bao thé nét (NLPHD), HD thé xo nét (NSHD), HD thé té bao hdn hop (MCHD),
HD kinh dién giau tily bao, HD thé it lympho bao (LDHD)), bénh bach cau lympho bao
hat 16n (LGL),bénh bach ciu dong tiry man tinh (CML), bénh bach cdu cap dong tity
(AML), bénh bach cau lympho/nguyén bao lympho cép tinh (ALL), bénh bach cAu tién
tity bao cAp tinh (APL), bénh bach cau thé lympho man tinh (CLL), bénh bach cau dong
t& bao tidn lympho (PLL), bénh bach ciu té bao téc, bénh bach ciu dong tuy/thé tiy man
tinh (CML), u tiy, u twong bao, da u tiy (MM), u tuong bao, hoi ching loan sinh tuy
(MDS), bénh bach cau tiy don bao man tinh (CMML);

cac ung thu & vi tri tién phat chua biét (CUP);
T4t ca cac ung thu/khdi u/ung thu biéu m6 néu trén ma dugc dic trung bai vi tri

/nguyén Uy dic trung cua ching trong co thé dwoc dy dinh bao gdm ca khdi u tién phat
va khéi u di can xuét phat tir chung.

T4t ca cac ung thu/khdi uw/ung thu bidu md néu trén c6 thé duge phan biét thém
bang su phan loai md bénh hoc cia ching:

Céc ung thu biéu md, vi du, ung thu biéu mo té bao vay (SCC) (ung thu biéu mo
tai chd, xam 14n bé mit, ung thu biu m6 mun céc, sarcom gia, khong biét hoa, té bao
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chuyén tiép, biéu md lympho), ung thu biéu mod tuyén (AC) (biét hoa rd rang, nhay, nhu,
t& bao khéng 15 thay déi hinh dang, dang dng, té bao nho, té bao nhin, té bao hinh thoi,
té bao sang, té bao yén mach, dang keo, vay tuyén, biéu bi nhay, nang dang tuyén), ung
thu nang tuyén nhay, ung thu biéu mo té bao nang, ung thu bidu mo té bao nang tuyén,
ung thu biéu m té& bao nho, khdi u thin kinh néi tiét (ung thur biéu md té bao nhd, u cén

hach, carcinoit); ung thu biéu mo té bao hat;

Cac ung thu khong thude biéu mé, vi du, cac sarcom (sarcom X0, sarcom sun,
sarcom co van, sarcom co tron, sarcom mach mau, sarcom té bao khéng 16, sarcom bach
huyét, u md bao x0, sarcom md, sarcom mach mau, sarcom mach bach huyét, sarcom
than kinh x0), u lympho, u hic t6, cac khdi u té bao mam, khdi u mau tan tao, ung thu
biéu md hdn hop va khong biét hoa;

Hop chét theo sang ché c6 thé dugc sir dung trong céac phac do tri lidu theo ngi

canh didu tri hang thir nhat, hang thir hai, hodc hang tiép theo bat ky.

Hop chit theo sang ché ¢6 thé dugc sir dung trong phong ngira, diéu tri ngin han

hoiic dai han dbi véi cac bénh néu trén, thy ¥ con két hop véi xa tri va/hodc phau thuat.

Duong nhién, cic phac dd néu trén con bao gdm viéc st dung hop chét theo sang
ché trong cac phuong phap diéu tri khac nhau d6i v6i cac bénh néu trén bang cach ding
liéu lugng c6 tac dung diéu tri cho bénh nhan can diéu tri, cling nhu viéc st dung cac hop
chét nay trong san xuét thubc dé diéu tri cac bénh néu trén, cling nhu duoc pham bao
gdm cac hop chét theo sang ché nay, ciing nhu viéc diéu ché va/hodc san xuét thude bao
gbm cac hop chét theo sang ché nay, va dbi tuong twong tu.

Céc két hop véi cac hoat chét khac

Hop chat theo sang ché c6 thé duoc st dung riéng chinh n6 hoac két hop voi mot
hoac nhiéu duoc chit khac nhu cac hop chit mé6i hodc hop chét tiéu chuén cham séc, vi
du nhu chét tc ché tang sinh té bao, cac chét chéng tao mach, cac steroit hoac chét diéu
bién mién dich/chat e ché diém kiém soat mién dich va chét twong tu.

Céc duge chit ma co thé duge dung két hop véi cac hop chét theo sang ché, bao
g@)m, khoéng chi gidi han béi, hocmon, chét twong tur hocmon va khang hocmon (vi du,

tamoxifen, toremifene, raloxifene, fulvestrant, megestrol axetat, flutamide, nilutamide,
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bicalutamide, aminoglutethimide, cyproterone axetat, finasteride, buserelin axetat,
fludrocortisone, fluoxymesterone, medroxyprogesterone, octreotide), chit e ché
aromataza (vi du, anastrozole, letrozole, liarozole, vorozole, exemestane, atamestane),
cac chat chu van va dbi khang LHRH (vi du, goserelin axetat, luprolide), chét trc ché cac
yéu t6 tang truéng va/hodc cac thu thé twong ng clia ching (cac yéu t6 ting truéng vi
du nhu yéu td ting truong ngudn gde tir tidu cau (PDGF), yéu tt tang truong nguyén bao
soi (EGF), yéu td tang truéng ndi md mach (VEGF), yéu t6 ting trudng biéu md (EGF),
cac yéu t6 tang truong gidng insuline (IGF), yéu t ting trudéng biéu bi nguoi (HER, vi
du, HER2, HER3, HER4) va yéu 6 ting truéng té bao gan (HGF) va/hodc céc thy thé
tuong Gng cua chung), chit e ché 13, vi du cac khang thé (khang) yéu td tang truong,
cac khang thé (khang) thu thé yéu t6 tang truong va chét trc ché tyrosin kinaza, nhu vi du
cetuximab, gefitinib, afatinib, nintedanib, imatinib, lapatinib, bosutinib, bevacizumab va
trastuzumab); cac chét chéng chuyén hoa (vi du, cac khang folat nhu methotrexate,
raltitrexed, cac chét twong tu pyrimidin nhu 5-flouracil (5-FU), cac chat tuong tu
ribonucleosit va deoxyribonucleosit, cac chéit tuong tu capecitabine va gemcitabine,
purine va adenosine nhu mercaptopurine, thioguanin, cladribine va pentostatin,
cytarabine (ara C), fludarabine); c4c khang sinh chéng khdi u (vi du, anthracyclin nhu
doxorubicin, doxil (doxorubicin hydroclorua thé liposom dugc PEG hoa, myocet
(doxorubicin thé liposom khong dugc PEG héa), daunorubicin, epirubicin va idarubicin,
mitomycin-C, bleomycin, dactinomycin, plicamycin, streptozocin); dan xuét platin (vi
du, cisplatin, oxaliplatin, carboplatin); cdc tdc nhén alkyl hoa (vi dy, estramustin,
meclorethamine, melphalan, chlorambucil, busulphan, dacarbazin, xyclophosphamide,
ifosfamide, temozolomide, c4c nitrosoure nhu vi du carmustin va lomustin, thiotepa); cac
tac nhan chéng phan bao nguyén nhiém (vi duy, alkaloit Vinca vi du nhu vinblastine,
vindesin, vinorelbin va vincristine; va cac taxan nhu paclitaxel, docetaxel); tao mach chét
trc ché (vi du, tasquinimod), chét (rc ché tubuline; chét tc ché téng hop ADN, chét uc
ché PARP, chét tc ché topoisomeraza (vi du, epipodophyllotoxin nhu vi du etoposide va
etopophos, teniposide, amsacrin, topotecan, irinotecan, mitoxantrone), chit (e ché
serin/treonin kinaza (vi du, chét trc ché PDK 1, chét trc ché Raf, chit e ché A-Raf, chit
&rc ché B-Raf, chit trc ché C-Raf, chét ¢ ché mTOR , chit e ché mTORC1/2, chat irc
ché PI3K, cht trc ché PI3K, chat trc ché kép mTOR/PI3K, chét ire ché STK 33, chat irc

216



44696 217/245

ché AKT, chét tc ché PLK 1, chét trc ché CDK, chét trc ché Aurora kinaza), chét (rc ché
tyrosin kinaza (vi du, chét tic ché PTK2/FAK), chét trc ché su tuong tac protein protein
(vi du, chit kich hoat IAP, Mcl-1, MDM2/MDMX), chit irc ché MEK, chét trc ché ERK,
chéit trc ché FLT3, chét tre ché BRD4, chat trc ché IGF-1R, chat chi van TRAILR2, chat
trc ché Bel-xL, chét te ché Bel-2, chét e ché Bel-2/Bcl-xL, chét tre ché thu thé ErbB,
chét trc ché BCR-ABL, chit tic ché ABL, chét tre ché Sre, chét tuong tu rapamycin (vi
du, everolimus, temsirolimus, ridaforolimus, sirolimus), chét uc ché téng hop androgen,
chit rc ché thu thé androgen, chét trc ché DNMT, chét e ché HDAC, chit uc ché
ANG1/2, chét trc ché CYP17, duge phém phong xa, chét trc ché proteasome, cac tdc nhan
tri liéu mién dich nhu chét e ché diém kiém so4t mién dich (vi dy, cac globulin mién
dich/phan tir gin két CTLA4, PDI1, PD-L1, PD-L2, LAG3 va TIM3, vi du nhu
ipilimumab, nivolumab, pembrolizumab), cac chét ting cuong gay doc té bao qua trung
gian té bao phy thudc khang thé ADCC (antibody-dependent cell-mediated cytotoxicity)
(vi du,khéng thé khang CD33, khéng thé khang CD37, khang thé khing CD20), cic chét
ofin két té bao T (vi du, chét gén két té bao T chuyén biét kép (BiTEs®) vi du nhu CD3 x
BCMA, CD3 x CD33, CD3 x CD19), PSMA x CD3), cac vacxin khdi u va cac tac nhan
héa tri lieu khac nhau nhu amifostin, anagrelid, clodronat, filgrastin, interferon,
interferon alpha, leucovorin, procarbazine, levamisole, mesna, mitotane, pamidronate va

porfimer.

Khi hai hogc nhiu chét hodc cac nguyén tdc can duoc sir dung nhu mot phan
cua phac dd diéu tri két hop, ching ¢6 thé duoc dung thong qua cung dudng dung hodc
thong qua cac duong dung khac nhau, co ban tai cung thoi diém (tc 13, cung ldc, dong
thoi) hodc tai cac thoi diém khéc nhau (vi du, lién tuc, lan luot, xen k&, lién tiép hodc

theo phac db thay thé bat ky khac).

Khi c4c chat hodc cac nguyén tic cAn dugc dung dong thoi thong qua cung duong
dung, chung co thé dugc dung dudi dang cac dugc phim phdi ché hodc duoc pham khac
nhau hodc 1a mot phén cua duoc phém phéi ché hoic dugc phém két hop. Tuong tu, khi
hai hodc nhidu hoat chét hodc nguyén tic dugc st dung 1a mdt phan cia ché do diéu tri
két hop, mdi chat hodc nguyén tic c6 thé dugc dung vé6i cung lugng va theo cing ché do
nhu dugce st dung khi chinh hop chét hodc nguyén tic duge st dung, va su st dung két
hop nhu vy c6 thé hodc khong thé din dén tic dung hiép dong. Tuy nhién, khi su st
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dung két hop hai hodc nhidu hoat chét hoic nguyén tic dan dén hiéu qua hiép dong, thi
viée stt dung ndy ciing c6 thé 1am giam lugng cia mot, nhiéu hoic tit ca cac chat hodc
nguyén tac dugc su dung, trong khi van dat dugc tac dung diéu tri mong mubn. Diéu nay
¢6 thé, vi du, hiru dung dé tranh, han ché hodc lam giam tdc dung phu khong mong mudn
bét ky ma lién quan dén viéc ding mot hodc nhiéu chét hodc nguyén tic khi ching dugc
st dung v6i luong thong thuong cua chung, trong khi van dat dugc hiéu qua dugc ly hodc

di€u tri mong muodn.

Puong nhién, phan md ta & trén bao gdm ca dang bao ché va phuong phap bao
ché, hop chat theo sang ché dé st dung két hop véi cac thanh phan két hop néu trén.
Ciing duoc bao gdm 1 dang bao ché va phuong phap bao ché, cac thanh phan két hop
néu trén dé str dung két hop voi hop chat theo sang ché.

Ngoai ra, sang ché ciing bao gbm cac b kit bao gdm it nhat mot hop chét theo
sang ché va mot hodc nhiéu thanh phan khac duge chon tir nhém gbm cac thude khac
duge st dung dé diéu tri cac bénh va rdi loan nhu dugc md ta & trén, va cac thiét bi nhu

dugc mo ta dudi day.
Ché pham phdi ché

Céc ché pham thich hop dé sir dung hop chét theo sang ché s& trd nén rd rang ddi
v6i ngudi ¢6 kién thire trung binh trong linh vuc va bao gdm, vi du vién nén, vién tron,
vién nang, vién dan dat, vién ngdm, vién ngdm det, dung dich — ddc biét la dung dich
tiém (dudi da, tinh mach, trong co) va dung dich truyén (dang tiém truyén) — con ngot,
xi-rd, dang tai, nhil trong, dang bot x6ng hit hodc phan tan. Ham luong cua (céc) hop
chét c6 hoat tinh dugc nén nam trong khoang tur 0,1 dén 90% khdi lugng, tot hon tir 0,5
dén 50% khdi lugng ciia toan bd ché phim, tic 13, voi luong di dé dat duge pham vi lidu
lwong mo ta cu thé dudi day. Néu cin, liéu lugng da dinh c6 thé duge dung vai lan trong

mot ngay.

Vién nén thich hop c6 thé thu duoc, vi du, bang cach tron két hop (cac) hoat chat
theo sang ché voi cac ta duge da biét, vi du chét pha lodng tro, chéit mang, chat gy ra,
chat phu tro, chét hoat dién, chit két dinh va/hodc chat lam tron. Vién nén cling c6 thé
bao gom nhiéu 16p.

Do do, vién nén boc c6 thé duogc diéu ché béng cach boc cac 101 duogc tao ra theo
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cach tuong tu nhu vién nén, bang cac chat thong thuong dugce st dung dé boc vién nén,
vi du colidon hoic senlac, gdm arabic, bot talc, titan dioxit hoac duong. Dé dat dugc su
gi4i phong cham hodc ngan chan kha nang khong tuong hop, 16i ciing c¢6 thé bao gdm
nhiéu 16p. Tuong ty, 16p boc vién nén co thé bao gdm nhiéu 16p dé dat dugc su giai phong

cham, c6 thé str dung cac ta dugce néu trén doi véi vién nén.

Xi-rd hodc con ngot chira hoat chat hodc hon hop ctia chiing theo sang ché co thé
chtra thém chét tao ngot nhu sacarin, xyclamat, glyxerol hoac duong va chét diéu vi, vi
du, chét didu vi nhu vanillin hodc chiét xuit cam. Chung ciing c6 thé chira céc chét phu
gia hoac chét lam ddc huyén phi nhu natri cacboxymetyl xenluloza, chét tao 4m vi du
nhu san pham ngung cla cac rugu béo voi etylen oxit, hodc chit bao quan nhu

p-hydroxybenzoat.

Cac dung dich tiém va truyén dugc bao ché theo cach thong thuong, vi du, véi
viéc bd sung cac chét dang truong, chét bao quan nhu p-hydroxybenzoat, hodc chét lam
n dinh nhu cac mudi kim loai kiém cua axit etylendiamin tetraaxetic, tuy y sir dung cac
chat nhii hoa va/hodc chét phén tan, trong khi néu nhu nuée duge st dung lam chét pha
lodng, vi du, dung moéi hitu co tuy y ¢6 thé dugc st dung 1am tac nhan solvat héa hodc
chét hd tro hoa tan, va duge chuyén vao trong céc lo hodc 6ng dung dich tiém hodc trong

c4c chai dung dich truyén.

Vién nang chira mot hodc nhiéu hoat chit hodc hdn hop ctia cac hoat chét ¢ thé,
vi du dugc diéu ché béng cach tron hoat chét v6i cac chit mang tro nhu lactoza hodc

sorbitol va déng go6i chiing thanh vién nang gelatin.

Vién thudc dan thich hop co6 thé duoc tao ra, vi du béng cach tron véi céac chét
mang duogc tao ra nhim muc dich nay nhu céc loai md trung tinh hoéc polyetylenglycol

hodc dan xuat ctia chung.

Ta dugc ma cé thé duoc sir dung bao gém, vi du, nudc, dung moi hitu co dugce
dung nhu parafin (vi duy, cac phén cit dau mo), dau thuc vat (vi du, dau lac hoic dau
vimg), cac ruou don hodc da chire (vi du, etanol hoic glyxerol), cac chét mang vi du nhu
bot khoang tu nhién (vi du, kaolin, dét sét, bot talc, da phén), bot khodng téng hop (vi duy,
axit silixic va céc silicat do phan tan cao), cac duong (vi du, duong mia, lactoza va

glucoza), cac chét nhii hoa (vi du, lignin, nuéc thai sulphit, metylxenluloza, tinh bot va
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polyvinylpyrolidon) va cac chit 1am tron (vi du, magie stearat, bot talc, axit stearic va

natri lauryl sulphat).

Céc ché phim dugc dung bang cac phuong phép thong thuong, t6t hon 12 qua
duong miéng hodc qua da, t8t nhit 1a qua dudng miéng. Pé dung theo dudng ubng, vién
nén di nhién c6 thé chua, ngoai cac chét mang- trén, cac chét phu gia nhu natri xitrat,
canxi cacbonat va dicanxi phosphat cung véi cac chét phu gia khac nhu tinh bot, t6t hon
14 tinh bot khoai tay, gelatin va twong tu. Ngoai ra, cac chét 1am tron nhu magie stearat,
natri lauryl sulphat va bot talc co thé dugc st dung dong thoi trong qué trinh tao vién
nén. Trong truong hop huyén phii nuéce, cac hoat chét co thé dugc két hop véi céac chét

diéu vi hoic chat tao mau khac nhau ngoai cac ta dugc néu trén.

Dbé dung qua dudng ngoai tiéu hoa, c6 thé st dung dung dich chura hoat chat véi

chit mang léng thich hop.

Pham vi liéu lugng ctia hop chét c6 cong thire (I) c6 thé 4p dung mdi ngay thuong

ndm trong khoang tir 1 mg dén 2000 mg, t6t hon tir 150 dén 1000 mg.

Liéu luong dé st dung theo dudng tinh mach 1a tir 1 mg dén 1000 mg véi cac tdc
d6 truyén khac nhau, t6t hon ndm trong khoang tir 5 mg dén 500 mg véi cac tbc do truyén

khac nhau.

Tuy nhién, doi khi ¢ thé can phéi vugt ra ngoai cac luong da dinh, tuy thudce
vao thé trong, tudi, duong dung, mirc d nang cia bénh, dap ing ca thé vai thube, ban
chét ciia cong thirc phbi ché va thoi gian hodc khoang gidn cach ma thude duoc ding
(diéu tri li€n tuc hodc ngét quang v6i mot hodc nhiéu liéu mdi ngay). Do do, trong mot
s& truong hop, ¢6 thé 1a day du khi str dung luong it hon luong t6i thiéu néu trén, trong
khi ¢ nhitng truong hop khac, can phai vuot trén giéi han trén. Khi dung v6i lugng 16n

nén chia ching thanh nhiéu lidu nhé dé ding trong ngay.
Céc vi du vé& dugc phim dudi ddy minh hoa sang ché ma khong gi¢i han pham
vi clia no:
Vidu vé duogc phém
A) Vién nén mdi vién nén
hoat chét theo cong thirc (1) 100 mg
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lactoza 140 mg
tinh bot ngd 240 mg
polyvinylpyrolidon 15 mg
magie stearat 5 mg
500 mg

Hoat chét da nghién min, lactoza va mot lugng tinh bt ngd duoc tron voi nhau.
Hon hop nay dugc sang, tiép theo, 1am 4m bang dung dich chira polyvinylpyrolidon trong
nudce, nhao, tao hat w6t va séy. Céc hat, tinh bot ngd va magie stearat con lai dugc sang

va tron v6i nhau. Hon hop nay duge nén dé tao ra vién nén c6 hinh dang va kich thuéc

thich hop.

B) Vién nén trén moi vién nén
hoat chét theo cong thirc (1) 80 mg
lactoza | 55 mg
tinh bot ngd 190 mg
xenluloza vi tinh thé 35 mg
polyvinylpyrolidon 15 mg
tinh bot natri carboxymetyl 23 mg
magie stearat 2 mg

400 mg

Hoat chét da nghién min, mot luong tinh bot ngd, lactoza, xenluloza vi tinh thé
va polyvinylpyrolidon dugc tron v6i nhau, hdn hop nay duoc sang va xtr ly bang tinh bot
ngd con lai va nude dé tao ra hat s& duoc say kho va sang. Tinh bot natricarboxymetyl
va magie stearat dugc bd sung vao va tron va hdn hop nay dugc nén dé tao ra vién nén

¢6 kich thudec thich hop.
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)] Vién nén
hoat chét theo cong thite ()
lactoza
xenluloza vi tinh thé

magie stearat

trén moi vién nén
25 mg
50 mg
24 mg

1 mg

100 mg

222/245

Hoat chét, lactoza va xenluloza dugc tron két hop véi nhau. Hon hop duoc sang,

sau do dugc 1am am bang nudce, duge nhao tron, duge tao hat am va lam kho hodac tao

hat kho hozc két hop 1an cudi truc ti€p v6i magie stearat va dugc ép thanh vién nén co

hinh dang va kich thudc thich hop. Khi dugc tao hat 4m, lactoza ho#c xenluloza va magie

stearat bo sung dugc bo sung va hdn hgp duoc ép dé tao ra vién nén c6 hinh dang va kich

thudc thich hop.

D) Dung dich dong trong ong
hoat chét theo cong thire (I)
natri clorua

nudc cat tiém

50 mg
50 mg

5mL

Hoat chit dugc hoa tan trong nude & chinh do pH clia n6 hodc tuy y & do pH=5,5

dén 6,5 va natri clorua dugc bd sung vao dé 1am cho n6 dang truong. Dung dich thu duoc

duoc loc dé khong con chét gy sdt va dich loc duoc chuyén trong diéu kién vo tring voa

éng thudce tiém, tiép theo, tiét trung va bit kin n6 bang cach han. Ong thudc tiém nay chua

5 mg, 25 mg va 50 mg hoat chét.
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YEU CAU BAO HO
1. Hop chét c6 cong thire (1):
(RY),
-~ NH
1
NZT Y N’R
RN Yo
RZ
(1) ,
trong do:
R!1a R?;

R? dugc chon tir nhém gdm Ciealkyl, Cishaloalkyl, Casalkenyl, Ca.calkynyl,
Cs-oxycloalkyl, Cs.ioxycloalkenyl, heteroxyclyl co 3 dén 10 canh, Ce.ioaryl va
heteroaryl c6 5 dén 10 canh, trong d6 Cisalkyl, Ci.¢haloalkyl, C2-salkenyl, Ca-.calkynyl,
Cs-10xycloalkyl, Caoxycloalkenyl, heteroxyclyl co 3 dén 10 canh, Ceoaryl va
heteroaryl c6 5 dén 10 canh tit ca dugc thé tuy ¥ bang mot hodc nhiéu, R*! va/hodc

R¢! gidng nhau hodc khac nhau;

mdi moét R dwoc chon dbc lap tr nhoém gdém -OR®, -NRC'RY,
halogen, -CN, -C(O)R®!, -C(O)OR®!, -C(O)NREIR®!, -S(0):R!, -S(O)NRRY, -
NHC(O)R®!, -N(Ci-4alkyl)C(O)R®!, -NHC(O)OR®! va -N(C1.4alky)C(O)OR®!;

mdi mot R°! dugc chon doc 14p tr nhom gdbm hydro, Cisalkyl, Cishaloalkyl,
Ca.salkenyl, Casalkynyl, Cs.joxycloalkyl, Ca.10xycloalkenyl, heteroxyclyl ¢6 3 dén 10
canh, Ce.10aryl va heteroaryl c6 5 dén 10 canh, trong d6 Cialkyl, Cighaloalkyl, Co.
salkenyl, Caalkynyl, Cs.ioxycloalkyl, Ca.10xycloalkenyl, heteroxyclyl co 3 dén 10
canh, Ce.10aryl va heteroaryl co 5 dén 10 canh tit ca duoc thé tuy ¥ bing mot hodc
nhidu R va/hodc Re! gibng nhau hodc khac nhau;

mdi mot RY dugc chon doc lap tr nhém gdm —OR®, -NRCR®,
halogen, -CN, -C(O)R®!, -C(O)OR®!, -C(O)NR'R®, -S(0)2R®!, -S(O)2NRC'R!,
-NHC(O)R!, -N(C}-4alky])C(O)R®!, -NHC(O)OR®! va -N(C1.4alkyl)C(O)OR®!;

mdi modt R duoc chon doc lap tir nhom g@)m hydro, Ci.salkyl, Cishaloalkyl,
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Casalkenyl, Casalkynyl, Cs-roxycloalkyl, Ca-10xycloalkenyl, heteroxyclyl c6 3 dén 10
canh, Cs-10aryl va heteroaryl ¢6 5 dén 10 canh;
R? duoc chon tir nhém gdm hydro, Cialkyl, Cs.sxycloalkyl, heteroxyclyl c6 3 dén 6

canh va halogen;
R3? duogc chon tir nhoém gém hydro, Ci.salkyl va Ci.shaloalkyl;

hé vong A dugc chon tir nhom gdm Ce.10aryl, heteroaryl c6 5 dén 10 canh va
heteroxyclyl hai vong ¢6 9 dén 10 canh;

plal, 2 hodc 3;

mdi mot R* duge chon doc 14p tir nhom gém Cialkyl, Cr4alkenyl, Caalkinyl, Ci-
shaloalkyl, hydroxy-Ci-salkyl, hydroxy-Ci.shaloalkyl, Cs.exycloalkyl, heteroxyclyl c6
3 dén 6 canh, hydroxy-Cs.¢xycloalkyl, Cishaloalkyl duge thé bang heteroxyclyl c6 3
dén 6 canh, heteroxyclyl c6 3 dén 6 canh duoc thé bang hydroxy,
halogen, -NHa, -S0,-Ci4alkyl va phin tir thé hoa tri hai =0, trong khi =O c6 thé chi
1a phan tir thé & vong khong thom;

hodc mudi ciia né.

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

R!1a R,

Rl dugc chon tr nhom gom Crealkyl, Cighaloalkyl, Cs-oxycloalkyl,
Cs-10xycloalkenyl, heteroxyclyl c6 3 dén 10 canh, Ce-10aryl va heteroaryl ¢6 5 dén 10
canh, trong d6 Ciealkyl, Cighaloalkyl, Cs.ioxycloalkyl, Ca.oxycloalkenyl,
heteroxyclyl c6 3 dén 10 canh, Ce-10aryl va heteroaryl c¢6 5 dén 10 canh tt ca duoc thé
tlly ¥ bing mot hodc nhiéu R! va/hodc R®! giéng nhau hodc khac nhau;

mdi mot R duwgc chon doc lap tr nhém gdbm -OR®!, -NRCR¢,
halogen, -CN, -C(O)R, -C(O)OR®! va -C(O)NR'R*!;

mdi mot R°! duoc chon d6c 1dp tur nhom gobm hydro, Cisalkyl, Cighaloalkyl,
Cs-.j0xycloalkyl, Cas.oxycloalkenyl, heteroxyclyl c6 3 dén 10 canh, Ce.ioaryl va

heteroaryl c6 5 dén 10 canh, trong d6 Ci-ealkyl, Ci.shaloalkyl, Cs.ioxycloalkyl,
Cis-10xycloalkenyl, heteroxyclyl c6 3 dén 10 canh, Ce.10aryl va heteroaryl c6 5 dén 10
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canh tht ca dugc thé thy y bang mot hodc nhiéu RY' va/hodc R*! gidng nhau hodc khac
nhau;

mdi moét RY dugc chon doc lap tr nhom gdm —OR°, -NR°'R®,
halogen, -CN, -C(O)R®!, -C(O)OR®! va -C(O)NR®IR®!,

mdi mot R duge chon doc ldp tir nhom gém hydro, Crealkyl, Ci.chaloalkyl,
Cstoxycloalkyl, Caoxycloalkenyl, heteroxyclyl ¢6 3 dén 10 canh, Ceioaryl va
heteroaryl ¢6 5 dén 10 canh.

3. Hop chat hodc mudi theo diém 2, trong do:

R!1a R

R2!  duwoc chon tr nhém gém Cisalkyl, Cighaloalkyl, Cs.ioxycloalkyl,
Ca-10xycloalkenyl, heteroxyclyl ¢6 3 dén 10 canh va heteroaryl c6 5 dén 10 canh, trong
d6 Ci.salkyl, Ci.¢haloalkyl, Cs.1gxycloalkyl, Ca-10xycloalkenyl, heteroxyclyl c6 3 dén
10 canh va heteroaryl ¢6 5 dén 10 canh tat ca dugc thé tiy y bing mot hodc nhiéu RP!
va/hodc R gidng nhau hogc khac nhau;

mdi mot RP! dwoc chon doc 1ap tir nhom gdm -OR®, halogen va -C(O)NR®'R*;

mdi mot R duge chon doc 1dp tr nhom gé)m hydro, Ci.salkyl, Ci-shaloalkyl,
heteroxyclyl c6 3 dén 10 canh, Ce-10aryl va heteroaryl c6 5 dén 10 canh, trong d6 Ci.
salkyl, Cishaloalkyl, heteroxyclyl c6 3 dén 10 canh, Ce.10aryl va heteroaryl c6 5 dén
10 canh tAt ca dugc thé tiy ¥ bang mot hodc nhidu RY va/hodc Re! gidng nhau hodc
khac nhau;

mdi mot R duge chon doc 1ap tir nhém gdm —~OR®! va halogen;

mdi mot Re! dugce chon doc 1ap tir nhom gé)m hydro va Ci.ealkyl.

4. Hop chit hoic mudi theo diém 1, trong do:

R!la R#;

R2! dwoc chon tir nhém gdm Csoxycloalkyl va Caaoxycloalkenyl, trong do6
Cs.10xycloalkyl va Cs.ioxycloalkenyl ca hai dugc thé tiry ¥ bang mét hogc nhiéu RP!
va/hodc R¢! gidng nhau hodc khac nhau;

mdi mot R dugc chon doc lap tr nhém gom -OR®, -NRCR,
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halogen, -CN, -C(O)R®!, -C(O)OR®! va -C(O)NR*'R*;

mdi mot R duwogc chon doc 1dp tir nhom gébm hydro, Cisalkyl, Cishaloalkyl,
Cs.10xycloalkyl, Ca.joxycloalkenyl, heteroxyclyl co 3 dén 10 canh, Ce.ioaryl va
heteroaryl ¢6 5 dén 10 canh, trong do Cisalkyl, Ci.chaloalkyl, Cs.ioxycloalkyl,
Cs-10xycloalkenyl, heteroxyclyl ¢6 3 dén 10 canh, Ce.10aryl va heteroaryl ¢6 5 dén 10
canh tat ca dugc thé tiy y bang mdt hodc nhidu RY! va/hodc Re! gibng nhau hodc khac
nhau;

mdi mdt R duwoc chon doc lap tor nhém gdm —OR°®!, -NR°'R¢!,
halogen, -CN, -C(O)R¢!, -C(O)OR®!, -C(O)NR*'R*!;

mdi modt R dwoc chon doc lap tir nhém gdm hydro, Ciealkyl, Ci-shaloalkyl,
Cs-10xycloalkyl, Ca.1oxycloalkenyl, heteroxyclyl c6 3 dén 10 canh, Ce.ioaryl va
heteroaryl c6 5 dén 10 canh.

5. Hop chat hodc mudi theo diém 4, trong do:

R 1a Cs.sxycloalkyl duoc thé tuy ¥ bing mot hoge nhiéu R® va/hodc R°! gidng nhau

hoac khac nhau;
mdi mot RP! dwoc chon doc 1ap tir nhom gdm -OR®!, halogen va -C(O)NR'R;

mdi mot R dugc chon doc 1ap tr nhom gdbm hydro, Cisalkyl, Ci.chaloalkyl,
heteroxyclyl ¢6 3 dén 8 canh, phenyl va heteroaryl c¢6 5 dén 6 canh, trong d6 Ci-ealkyl,
Ci-¢haloalkyl, heteroxyclyl c6 3 dén 8 canh, phenyl va heteroaryl ¢6 5 dén 6 canh tat

ca duge thé tity ¥ bing mot hodc nhiéu R va/hodc R¥! gidng nhau hogc khac nhau;
mdi mot R duge chon doc 14p tir nhém gom —OR®! va halogen;

mbi mot R®! dugc chon doc 14p tir nhém gém hydro va Ci.ealkyl.

6. Hop chit hoac mubi theo diém 3, trong do:

R! 1a Cs.sxycloalkyl duoc thé tily ¥ bang mot hodc nhiéu phan tir thé gidng nhau hogc
khac nhau dugc chon tir nhom gdm Ci.alkyl, Cishaloalkyl, Cisalkoxy-Cisalkyl,
heteroaryl c6 5 dén 6 canh, phenyl, halophenyl, halogen, heteroxyclyl ¢6 3 dén 6
canh, -C(O)N(Ci.salkyl)2 va hydroxy.

7. Hop chat hoic mudi theo diém 1, trong do:
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R! duoc chon tir nhém gdm Ci.ealkyl va Cighaloalkyl.
8. Hop chat hodc mudi theo diém 1, trong do:

R! 14 heteroxyclyl ¢6 3 dén 10 canh dugc thé tily ¥ bang mot hodc nhiéu R®' va/hodc
R¢! gidng nhau hodc khéc nhau;

mdi mdét RP! dugc chon doc lap tr nhoém gdbm -OR°!, -NRCR®,
halogen, -CN, -C(O)R®!, -C(O)OR! va -C(O)NREIR;

mdi mot R duge chon doc 1dp tr nhom gém hydro, Ci.salkyl, Ci-chaloalkyl,
Cs.oxycloalkyl, Cs.ioxycloalkenyl, heteroxyclyl co 3 dén 10 canh, Ce.j0aryl va
heteroaryl ¢6 5 dén 10 canh, trong do Cicalkyl, Ci.¢haloalkyl, Cs-10xycloalkyl,
Cas-10xycloalkenyl, heteroxyclyl ¢6 3 dén 10 canh, Ce-10aryl va heteroaryl c6 5 dén 10
canh tt ca dugc thé tiy ¥ bing mot hodc nhiu RY! va/hosdic R¥! gidng nhau hodc khac
nhau;

mdi moét RI dwge chon doc lap tr nhom gdbm —OR®!, -NR°R,
halogen, -CN, -C(O)R®!, -C(O)OR®! va -C(O)NR®'R®!;

mdi mot R duge chon doc 14p tir nhom gém hydro, Cr.salkyl, Cichaloalkyl,
Cs.1oxycloalkyl, Cs.ioxycloalkenyl, heteroxyclyl co 3 dén 10 canh, Ceoaryl va
heteroaryl c6 5 dén 10 canh.

9. Hop chét hoic mudi theo diém 8, trong do:

R! 1a heteroxyclyl ¢6 3 dén 10 canh duoc thé tuy ¥ bang mot hodc nhiéu phan ti thé
gibng nhau hodc khac nhau dwgc chon tir nhém gom Crealkyl, Cihaloalkyl va
Ce-10aryl.

10. Hop chét hoic mudi theo diém 9, trong do:

R! 12 heteroxyclyl c6 3 dén 8 canh dugc thé tuy ¥ bang mot phan tir thé duoc chon tir
nhém gdm Ci.alkyl, Ci.shaloalkyl va Ce-10aryl.

11. Hop chét hoic mudi theo diém 1, trong do:
R! 14 heteoraryl c6 5 dén 6 canh dugc thé tity ¥ bang Ci.salkyl.

12. Hop chét hoic mubi theo diém bét ky trong s6 cac diém tir 1 dén 11, trong do:

227



44696 208/245

hé vong A dugc chon tir nhom gom Ce.-10aryl, heteroaryl ¢6 5 dén 10 canh va

heteroxyclyl hai vong ¢c6 9 dén 10 canh;
pla 1 hodc 2;

mdi mot R* duoc chon doc 1ap tir nhoém gdm Cialkyl, Ca.alkinyl, Cishaloalkyl,
hydroxy-Ci.shaloalkyl, Cishaloalkyl dugc thé bing heteroxyclyl c6 3 dén 6 canh,
halogen va phan tir thé hoa tri hai =0, trong khi =O ¢6 thé chi 1a phan tir thé ¢ vong
khong thom.

13. Hop chat hodc muébi theo diém bat ky trong sb céc diém tir 1 dén 11, trong do:

A cing v6i p phan tir thé R* ¢6 cdu tric:

RA duoc chon tir nhom gdm Ciusalkyl, Cishaloalkyl, hydroxy-Ci-salkyl, hydroxy-Ci.
shaloalkyl, Cy.shaloalkyl dugc thé bing heteroxyclyl c6 3 dén 6 canh, Cs.exycloalkyl,
hydroxy-Cs.¢xycloalkyl, heteroxyclyl ¢6 3 dén 6 canh, hydroxy-heteroxyclyl c6 3 dén
6 canh, halogen va -SO»-Ci.salkyl;

RB dugc chon tir nhém gom hydro va -NHa;
RC duoc chon tir nhém gdm hydro, Cialkyl va halogen;
hoac

RA va RE ciing véi cée nguyén tir cacbon ma cac gde nay dugc gén vao dé tao ra vong
cacbon khong thom ¢6 5 dén 6 canh, di vong khong thom c6 5 dén 6 canh hoic
heteroaryl c6 5 dén 6 canh, trong d6 vong cacbon khong thom ¢6 5 dén 6 canh, di vong
khong thom ¢ 5 dén 6 canh va heteroaryl c6 5 dén 6 canh tat ca duoc thé tiy ¥ bang

mot hodc nhiéu halogen hodc bang nhém oxo.
14. Hop chét hoic mubi theo diém 13, trong d6:

A cung vé6i p phan tir the R* ¢6 céu tric:
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RA duoc chon tir nhém gébm Cishaloalkyl, hydroxy-Cishaloalkyl va Ci.shaloalkyl
duoc thé bang heteroxyclyl c6 3 dén 6 canh;

R® 14 hydro;

R€ duoc chon tir nhém gdém hydro, Cisalkyl va flo;

hoac

RA va R® cung voi cac nguyén tir cacbon ma cac gbc nay duge gén vao dé tao ra vong
cacbon khong thom co6 5 dén 6 canh, di vong khong thom c6 5 dén 6 canh hoic
heteroaryl c6 5 dén 6 canh, trong d6 vong cacbon khong thom ¢6 5 dén 6 canh, di vong

khong thom c6 5 dén 6 canh va heteroaryl c6 5 dén 6 canh tht ca duoc thé tiy y bing

mot hodc nhiéu flo hodc bang nhém oxo.

15.  Hop chét theo diém 1, trong d6 hop chét nay duoc chon tir nhém gbm:
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16. Duoc phim bao gbm hop chét theo diém bt ky trong sé cac diém tir 1 dén 15 -

hodc mubi duge dung cia né — va mot hodc nhiéu ta dugc dugce dung.

17. Dugc pham bao g6m hop chét theo diém bt ky trong sb cac diém tir 1 dén 15 —

hoac mudi duge dung cta n6 —va it nhat mét (tét hon 1a mot) duoc chéat khac.
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