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(57) Sang ché dé cap dén dugc pham chira ché pham két hop chtra a) hop chét 2,3-
dihydroimidazo[1,2-c]quinazolin va b) mét hodc nhiéu hoat chat khac hiru ich dé diéu trj u
lympho khong phai dang Hodgkin (NHL), cu thé 1a u lympho khoéng phai dang Hodgkin
(NHL) thé hé mot, thé hé hai, hoi quy, tai phat, dién tién cham hodc tang trién, cu thé 1a u
lympho thé nang (FL), bénh bach cau lympho bao man tinh (CLL), u lympho ving ria
(MZL), u lympho té bao B 16n lan téa (DLBCL), u lympho t& bao vo (MCL), u lympho
chuyén dang (TL), hodc u lympho té bao T ngoai vi (PTCL).
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Linh vie k§y thuit dwoc dé cap

Sang ché d& cap dén duoc phim két hop chta hop chit 2,3-
dihydroimidazo[1,2-c]quinazolin ¢ dang mot hoat chét duy nhét, hosc duge phém
két hop chira a) hop chét hoic dugc pham chira hop chét nay va b) mot hoic nhiéu
hoat chét khéc, dé bao ché thube dé diéu tri hodc phong ngira u lympho khong phai
dang Hodgkin (sau day duoc viét tit 13 “NHL”), cu thé 12 u lympho khong phai dang
Hodgkin (NHL) thé hé mét, thé hé hai, hdi quy, tai phat, dién tién chdm hoic ting
trién, cu thé 1a u lympho thé nang (sau day dwoc viét tit 13 “FL”), bénh bach cau
lympho bao man tinh (sau ddy dwoc viét tit 14 “CLL”), u lympho ving ria (sau day
duoc viét tit 13 “MZL”), u lympho t& bao B 16n lan toa (sau ddy duogc viét tit 13
“DLBCL”), u lympho t& bao v6 (MCL), u lympho chuyén dang (sau day duoc viét
tét 1a “TL”), hodc u lympho t& bao T ngoai vi (sau ddy duoc viét tit 1a “PTCL”); &
dang hoat chit riéng 1& hodc phdi hop véi méot hodc nhiéu hoat chit khac.

Tinh trang k§y thuit ciia sang ché

Trong céc thap ky gln day, khai niém phat trién cac thude chéng ung thu ma
huéng dich dén cac protein kinaza hoat dong bat thuong da cé mét sb thanh cong.
Ngoai hoat dong cua protein kinaza, lipit kinaza cling déng vai tro quan trong trong
viéc san sinh cdc phén tir truyén thir cdp didu bién quan trong. Ho PI3K cua lipit
kinaza san sinh 3’-phosphoinositit ma lién két v6i va hoat héa nhiéu dich té bao,
khoi mao nhiéu thac din truyén tin hi€u (Vanhaesebroeck et al., 2001; Toker, 2002;
Pendaries et al., 2003; Downes et al., 2005). Céc théc sau cing s& 1am thay dbi nhiéu
quy trinh té bao, bao gdm ting sinh té bao, sy sdng té bao, biét héa, van chuyén

nang, xam nhdp, va héa tmg dong.

PI3K c6 thé dugc chia thanh ba nhém riéng biét dua vao sy khac biét vé ca
cAu trac, va su uu tién co chét. Trong khi cac thanh vién cua nhém II ho PI3K da
dugc nhic dén trong qué trinh diéu bién su sinh truéng cia khdi u (Brown and
Shepard, 2001; Traer et al., 2006), nhidu nghién ciru da tip trung vdo cic enzym

nhom I va vai trdo cia né trong bénh ung thu (Vivanco and Sawyers, 2002;
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Workman, 2004, Chen et al., 2005; Hennessey et al., 2005; Stauffer et al., 2005;
Stephens et al., 2005; Cully et al., 2006).

Céc PI3K nhém I duoc chia thanh hai phdn nhém riéng biét dua vao su khac
bidt v& thanh phan tidu don vi protein. Cac PI3K nhém Ia bao gdm cac tidu don vi
xtc tac p110 (p110a, p110B hodc p110y) duoc dime khac loai béng thanh vién cua
ho tiéu don vi didu bién p85. Nguoc lai, tiéu don vi xtc tac PI3K nhom Is (p110y)
duoc dime khac loai bang tiéu don vi diéu bién p101 riéng biét (d4 duwoc xem xét
trong tai liéu Vanhaesebroeck and Waterfield, 1999; Funaki et al., 2000; Katso et al.,
2001). Ving dau tan cing C cla c4c protein ndy chita mién xtc tac ¢6 do twong dong
khoang céch véi protein kinaza. Céu trac PI3Ky twong tu véi céu tric Nhém Ia
p110, nhung khoéng cé vi tri lién két p85 ¢ dau tan cing N (Domin and Waterfield,
1997). Mic du twong tu vé chu truc chung, do tuong dong gitta cac tiéu don vi xtic
tac p110 chi & muc tu thip dén trung binh. D9 twong ddng cao gifta cac dang dong

chtrc niing PI3K nam & tii kinaza ciia mién kinaza.

Céac dang ddng chiic ning PI3K nhoém I kém theo thu thé hoat hoa tyrosin
kinaza (RTK) (bao gbm PDGFR, EGFR, VEGFR, IGF1-R, c¢-KIT, CSF-R va Met),
thu thé xytokin, GPCR, integrin, hodc kém theo protein thich Gng tyrosin phosphoryl
héa (nhu Grb2, Cbl, IRS-1 hogc Gabl), théng qua cic tiéu don vi didu bién p85 s&
gay kich thich hoat tinh lipit kinaza. Viéc hoat h6a hoat tinh lipit kinaza cta cac dang
ddng chirc ning pl10B va pl10y da dugce thé hién 1a xay ra khi dap tmg véi lién két
v6i cac dang hoat héa cia gen gdy ung thu ras (Kodaki et al, 1994). Thyc ra, hoat
tinh gy ung thu cua cac dang ddng chirc ning nay c6 thé can phai lién két véi ras
(Kang et al., 2006). Nguoc lai, cac dang dong chirc ning p1100 va p1108 ¢ hoat

tinh gy ung thu doc 1ap voi lién két v6i ras, thong qua su hoat héa chu yéu ctia Akt.

Cac PI3K nhém I xtic tac su chuyén hoéa PI(4,5)P, [PIP;] thanh PI(3,4,5)Ps
[PIPs]. Viéc san sinh PIP; nho PI3K s& anh hudng dén nhiéu qué trinh dén truyén tin
hiéu ma diéu bién va phéi hop céc théng sb sinh hoc clia qué trinh ting sinh té bao,
su séng t& bao, biét hoa va x4m nhép té bao. PIP; lién két voi protein chira mién
Pleckstrin-Homology (PH) -, bao gdm kinaza phu thudc phosphoinositit, PDK1 va
san phim Akt tién gen sinh ung thu, xac dinh vi trf cho cic protein nay trong cac

vung tin hi€u hoat dong va clng truc tiép gdy hoat héa ching (Klippel et al., 1997;
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Fleming et al., 2000; Itoh and Takenawa, 2002; Lemmon, 2003). Viéc déng x4ac dinh
vi tri PDK1 v6i Akt tao diéu kién thuan loi cho viéc phosphoryl hoa va hoat hoéa cua
Akt. Viéc phosphoryl hoa & dau tan ciing carboxy clia Akt trén Ser” s& ting cudng
viéc phosphoryl héa Thr*® trong vong hoat hoa Akt (Chan and Tsichlis, 2001;
Hodgekinson et al., 2002; Scheid et al., 2002; Hresko et al., 2003). Khi hoat dong,
Akt s& phosphoryl hoa va didu bién nhidu kinaza didu bién trong cac con dudng anh

hueéng truc tiép dén sy tién trien chu ky té bao va sy song té bao.

Nhiéu tac dung cta viéc hoat héa Akt 1a do su didu bién Am tinh cta cac con
duong anh hudng dén su séng té bao va thuong bi r6i loan didu hoa trong bénh ung
thu. Akt s€ tang cuong su sbng té bao khéi u bang cach didu bién cac thanh phan cla
co ché chét té bao theo chuong trinh va chu ky té bao. Akt 1a mot trong cac kinaza
giy phosphoryl héa va lam bét hoat protein BAD tién chét té bao theo chuong trinh
(del Paso et al., 1997; Pastorino et al., 1999). Akt cling ¢6 thé ting cudng sy sbng té
bao thdng qua viéc e ché viéc hoat hda caspaza phu thudc xytocrom C béng cach

phosphoryl héa Caspaza 9 trén Ser'*® (Cardone et al., 1998).

Akt anh hudng dén sy phién ma gen & muc do nhét dinh. Viéc phosphoryl hda
ctia MDM2 E3 ubiquitin ligaza trén Ser'®® va Ser'®¢ nho Akt tao diéu kién thuan loi
48 MDM2 di vio nhan va hinh thanh va hoat héa phtic ubiquitin ligaza. MDM2 nhan
dinh hudng chit e ché thoai trién khdi u p53, mot quy trinh ma cb thé duogc phong
bé nho LY294002 (Yap et al., 2000; Ogarawa et al., 2002). Viéc didu hoa ngugc p53
nho MDM2 cé anh hudng tidu cuc dén sy phién mé cic gen tién chét té bao theo
chuong trinh dugc diéu bién bdi p53 (vi dy, Bax, Fas, PUMA va DRY), chét uc ché
chu k¥ té bao, p21P!, va chét tc ché khdi u PTEN (Momand et al., 2000; Hupp et
al., 2000; Mayo et al., 2002; Su et al., 2003). tuong tu, viéc phosphoryl hoa cua yéu
t6 phién ma Forkhead FKHR, FKHRL va AFX nho Akt (Kops et al., 1999; Tang et
al., 1999), tao diéu kién thuan lgi cho lién két v6i protein 14-3-3 va di ra khoi nhan
té bao vao bao tuong (Brunet et al., 1999). Chic nang lam b4t hoat hoat tinh
Forkhead nay cling anh huéng dén sy phién mi gen tién chét t& bao theo chuong
trinh va tidn tao mach bao gdm su phién ma phdi t Fas (Ciechomska et al., 2003)
Bim, thanh vién ho tién chét t& bao theo chuong trinh Bel-2 (Dijkers et al., 2000), va
chit d6i khang Angiopoietin-1 (Ang-1), Ang-2 (Daly et al., 2004). Yéu t6 phién ma
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Forkhead didu bién su biéu hién chét tc ché kinaza -phu thudc xyclin (Cdk) p275P!,
Thue ra, céc chit tre ché PI3K da thé hién 1a s& gy biéu hién p27%®! din dén Gc ché
Cdk1, bt gitr chu k¥ t& bao va chét t€ bao theo chuong trinh (Dijkers et al., 2000).
Akt cling dd dugc béo céo 1a phosphoryl héa p21P! trén Thr!*® va p27%P! trén Thr'>’
dé hd tro cho lién két cta n6 véi cac protein 14-3-3, gy thoat nhén va luu lai trong
bao chét, ngan khong cho ching tc ché Cdks nhan (Zhou et al., 2001; Motti et al.,
2004; Sekimoto et al., 2004). Ngoai cédc tdc dung nay, Akt phosphoryl héa IKK
(Romashkova and Makarov, 1999), 1am phosphoryl hoa va thodi héa ILIB va tiép do6
13 chuyén vi NFxB trong nhan, gy biéu hién céc gen sinh tdn nhu IAP va Bel-Xi.

Con duong PI3K/Akt cling lién quan dén su uc ché viée chét té bao theo
chuong trinh thong qua INK va p38MAPK MAP Kinaza ma lién quan dén viéc gay
chét té bao theo chuong trinh. Akt duge cho 1a uc ché qué trinh dan truyén tin hi¢u
JNK va p38MAPK théng qua viée phosphoryl hoa va e ché hai kinaza diéu bién
JNK/p38, Kinaza diéu bién tin higu chét t bao theo chuong trinh 1 (ASK1) (Kim et
al., 2001: Liao and Hung, 2003; Yuan et al., 2003), va Kinaza mach théng hén hop 3
(MLK3) (Lopez-Ilasaca et al., 1997; Barthwal et al., 2003; Figueroa et al., 2003;).
Viéc gdy ra hoat tinh p38MAPK dugc quan sat thiy trong cc khéi u dugce didu tri bang
tAc nhan gdy doc té bao va cin phai c6 céc thc nhan gy chét té bao (theo danh gia
ctia Olson va Hallahan, 2004). Vi vay, chit tc ché con dudng PI3K c6 thé ting

cudng hoat tinh cta cac dugc chét gay doc té bao duoc cung sir dung.

Vai trd khéc cia qua trinh dan truyén tin hiéu PI3K/Akt 14 viéc didu bién sy
tién tridn chu ky t& bao thong qua viéc didu bién hoat tinh Glycogen Synthaza
Kinaza 3 (GSK3). Hoat tinh GSK3 gia ting trong cic té bao trdm lang, noi
phosphoryl héa xyclin Di trén Ser?®, huéng dich protein nhimubiquitin hoa va thodi
héa (Diehl et al., 1998) va phong bé viéc di vao pha S. Akt trc ché hoat tinh GSK3
théng qua viéc phosphoryl hoa trén Ser® (Cross et al., 1995). Viéc nay lam gia tang
ham luong xyclin D1 ma sé& tang cudng su tién trién chu ky té bao. Viéc tc ché hoat
tinh GSK3 cling 4anh hudng dén ting sinh té bao thong qua viéc hoat héa qua trinh
dan truyén tin hiéu wnt/beta-catenin (Abbosh and Nephew, 2005; Naito et al., 2005;
Wilker et al., 2005; Kim et al., 2006; Segrelles et al., 2006). Akt gy ra phosphoryl

hoa GSK3 va dan dén viéc 6n dinh va dinh vi nhin cta beta-catenin protein, ma ti€p
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d6 lai dan dén 1am ting bidu hién c-myc va xyclin D1, céc dich cta con dudng beta-

catenin/Tcf.

Mic du qué trinh din truyén tin hiéu PI3K dugc Gng dung trong nhiéu mang
lu6i dan truyén tin hiéu lién quan dén ca gen gy ung thu va chit e ché khéi u,
PI3K va hoat tinh cia n6 c6 lién quan truc tiép dén ung thu. Viéc biéu hién qua murc
clia ca hai dang ddng chtic nang p110a va p110B da duge quan sat thdy & khéi u va
cac dong té bao bang quang va rudt két, va viéc biéu hién qua murc thuong lién quan
dén viéc gia ting hoat tinh PI3K (Bénistant et al., 2000). Viéc biéu hién qua muc
pl110a ciing dd dugc bao cdo & khéi u va cac dong té bao khdi u budng trimg va b tir
cung, ciing nhu & cacxinom phdi té bao vay. Viéc biéu hién qua mitc pl10a & cac
dong té bao Kkhéi u c¢d tr cung va budng trimg lién quan dén su gia ting hoat tinh
PI3K (Shayesteh et al., 1999; Ma et al., 2000). Sy gia tang hoat tinh PI3K da duoc
quan sat thdy cacxinom tryc trang rudt két (Phillips et al., 1998) va su gia tdng muc

d6 biéu hién da dugc quan sat thdy & cacxinom nguc (Gershtein et al,, 1999).

Trong cac ndm qua, dot bién dudng bao & gen ma hoa pl10a (PIK3CA) da
dugc xac dinh trong nhiéu bénh ung thu. S4 liéu thu dugce cho dén nay 4m chi ré“mg
PIK3CA bi dot bién & khoang 32% céc ca ung thu tryc trang rudt két (Samuels et al.,
2004; Tkenoue et al., 2005), 18-40% céc ca ung thu nguc (Bachman et al., 2004;
Campbell et al., 2004; Levine et al., 2005; Saal et al., 2005; Wu et al., 2005), 27%
céc ca u nguyén bao than kinh dém (Samuels et al., 2004; Hartmann et al., 2005,
Gallia et al., 2006), 25% céc ca ung thu da day (Byun et al., 2003; Samuels et al.,
2004; Li et al., 2005), 36% céc ca cacxinom t€ bao gan (Lee et al., 2005), 4-12% céc
ca ung thu budng tring (Levine et al., 2005; Wang et al., 2005), 4% céc ca ung thu
phbi (Samuels et al., 2004; Whyte and Holbeck, 2006), va tdi da dén 40% céc ca ung
thu ndi mac tr cung (Oda et al., 2005). Céac dot bién PIK3CA d3 duoc bdo cao & cac
Kkhéi u t& bao thin kinh dém it nhanh, u ndo té bao hinh sao, u nguyén bao tiy, va
tuyén giap (Broderick et al., 2004; Garcia-Rostan et al., 2005). Dya vao tAn suét dot
bién & muc cao quan sat dugc, PIK3CA [a mot trong hai gen thuong bi dot bién
nhidu nhét kém theo bénh ung thu, gen con lai 1a K-ras. Hon 80% cum dot bién
PIK3CA bén trong hai ving cua protein, vung xoén bc (E545K) va xidc tac

(H1047R). C4c phan tich sinh héa va cac nghién clru vé mutc d6 biéu hién protein da
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thé hién rang ca hai dot bién nay s& 1am ting hoat tinh xdc tc p110o chi yéu va
trong thuc té, gy ung thu (Bader et al.,, 2006; Kang et al., 2005; Samuels et al.,
2005; Samuels va Ericson, 2006). N6i chung, dd dugc thong bao ring cic nguyén
bao soi clia bao thai chudt bi thiéu PIK3CA bj thiéu hut trong qua trinh dén truyén
tin hiéu xudi chiéu do cic thu thé yéu t6 sinh trudong khac nhau (IGF-1, Insulin,
PDGF, EGF), va khang lai s& bién dbi do nhiéu RTK gdy ung thu (IGFR, EGFR kiéu
dai va dot bién hoat hoa dudng bao ctia EGFR, Her2/Neu)(Zhao et al., 2006).

Céc nghién ctru vé chirc nang PI3K in vivo da 13 rang viéc diéu hoa nguge do
can thiép ARN nho cua p110p s& e ché ca su sinh truéng té bao Akt phosphoryl héa
va HeLa ctia khéi u & chudt nhét tryi 16ng (Czauderna et al., 2003). Trong tht
nghiém tuong tu, viéc didu hoa nguoc do can thiép ARN nho cia p110p cling la sy
Gic ché sinh trudng cac té bao u nguyén bao than kinh dém 4c tinh in vitro va in vivo
(Pu et al., 2006). Viéc trc ché chiic nang PI3K do céc tiéu don vi diéu bién p85 4m
tinh chiém wu thé c6 thé phong bé su gay phan bao va bién dang té bao (Huang et al.,
1996; Rahimi et al., 1996). Mot s& dot bién dudng bao & gen ma héa tiéu don vi didu
bién p85a va p85P ctia PI3K ma lam ting hoat tinh lipit kinaza d& dugc xac dinh
trong s6 cac t& bao ung thu (Janssen et al., 1998; Jimenez et al., 1998; Philp et al.,
2001; Jucker et al., 2002; Shekar et al., 2005). Viéc trung hoa céc khang thé PI3K
cing phong bé su gdy phan bao va ¢6 th gy chét té bao theo chuong trinh in vitro
(Roche et al., 1994: Roche et al., 1998; Bénistant et al, 2000). Cac nghién ciu
chimg minh nguyén tc in vivo bing cach sir dung chat trc ché PI3K 1a LY294002 va
wortmannin, 1a réng viéc uc ché qua trinh dan truyén tin hiéu PI3K s& lam chdm sy
sinh trudng cua khéi u in vivo (Powis et al., 1994; Shultz et al., 1995; Semba et al.,
2002;.Ihle et al., 2004).

Viéc biéu hién qua mirc hoat tinh PI3K nhém I, hodc kich thich hoat tinh lipit
kinaza cda nd, lién quan dén muc khang thubc véi ca hai dich (nhu imatinib va
tratsuzumab) va tdc nhén hda tri liéu giy doc té bao, cling nhu chiéu xa (West et al.,
2002; Gupta et al., 2003; Osaki et al., 2004; Nangata et al., 2004; Gottschalk et al.,
2005; Kim et al., 2005). Viéc hoat héa PI3K cling gay biéu hién protein khang da
thudc-1 (MRP-1) & cac té bao ung thu tuyén tién liét va tiép theo 14 gdy khéng thude
vé6i hoa tri liéu (Lee et al., 2004).
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TAm quan trong ctia qué trinh dan truyén tin hiéu PI3K trong viéc sinh khéi u
con duge nhin manh nhd phat hién ring chét Gc ché khdi u PTEN, mot PI(3)P
phosphataza, 1a 1am gen bAt hoat phd bién nhit trong bénh ung thw nguoi (Li et al.,
1997, Steck et al., 1997; Ali et al., 1999; Ishii et al., 1999). PTEN dephosphoryl héa
PI(3,4,5)P3 thanh PI(4,5)P2 nho do6 dbi khang qué trinh dan truyén tin hiéu phu thudc
PI3K. Cac t& bao c6 PTEN bét hoat vé chiic ning c¢6 murc PIP; gia tdng, hoat tinh qua
trinh dan truyén tin hiéu PI3K & muc cao (Haas-Kogan et al., 1998; Myers et al.,
1998; Taylor et al., 2000), hiéu qué tang sinh cao, va giam do nhay v6i kich thich
gdy tién chét té bao theo chuong trinh (Stambolic et al., 1998). Viéc phuc hdi PTEN
chtc nang s& Gc ché qué trinh din truyén tin hiéu PI3K (Taylor et al., 2000), trc ché
sinh trudng té bao va lam céac té bao tai nhay véi kich thich gy tién chét t bao theo
chuong trinh (Myers et al., 1998; Zhao et al., 2004). Tuong tu, viéc phuc hdi chitc
ning PTEN trong khéi us thiéu PTEN churc ning s& tic ché sy sinh truong cla khéi u
in vivo (Stahl et al., 2003; Su et al., 2003; Tanaka and Grossman, 2003) va lam cac
té bao nhay v6i tac nhan gy doc té bao (Tanaka vanda Grossman, 2003).

Ho PI3K nhém I rd rang 14 c6 vai trd quan trong khi diéu hoa nhiéu con
dudng dan truyén tin hiéu ma thic dly su sdng t& bio va ting sinh té bao, va hoat
héa hoat tinh lipit kinaza s& tham gia déng ké vao sy phat trién c4c u 4c tinh & ngudi.
Ngoai ra, viéc e ché PI3K c6 thé bao gdm co ché té bao giy ra sy khang thube dbi
v6i tac nhan hoa tri liéu. Do do, chét tc ché tiém ning hoat tinh PI3K nhém I khong
chi hi€u qua dé e ché sy sinh trudng cia khéi u ma con 1am céc t& bao khbi u nhay

vé6i kich thich tién chét té bao theo chuong trinh in vivo.

Con dudng dan truyén tin hidu bit ngudn tir thu thé hip dan hoa hoc duge
xem la dich quan trong dich d8 kidm soét sy di chuyén bach cau trong bénh viém. Di
chuyén bach cau dugc kiém soat nhd yéu td hép din héa hoc ma hoat hoa GPCR
trime khac loai va nh& d6 gay ra nhidu hién tuong ndi bao xudi chiéu. Dan truyén tin
hiéu 1a mot trong sb cac con dudong din dén su di chuyén Ca** ty do, tai td chirc co
xuong, va van dong dinh hudéng phu thudc vao chit truyén tin thir cép c6 ngudn gbc
tir lipit dugc tao ra do hoat tinh PI3K (Wymann et al., 2000; Stein and Waterfield,
2000).
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PI3Ky didu hoa cac mic AMP vong ban dAu va kiém soét tinh co it trong
céc té bao. Nghién ctru gin dau chi ra ring viéc thay dbi cac mirc AMP vong ban diu
btham gia vao viéc lam ting tinh co rat & chudt nhét dot bién. Do d6, nghién ctru ndy
thé hién ring chét Gc ché PI3Ky s& diéu tri hidu qua bénh suy tim xung huyét, nhdi
mau co tim, tang huyét ap phéi, suy than, phi dai co tim, xo vita dong mach, nghén

mach huyét khéi, va tiéu dudng.

Chét trc ché PI3K duoc du doan 13 phong bé sy din truyén tin hiéu tir GPCR
va phong bé su hoat hoa ciia nhidu té bao mién dich, dan dén tap tinh khang viém
rong kém theo tidm ning didu tri bénh viém va bénh diéu bién midn dich, bao gdm
hen, viém da co dia, viém mdi, bénh di Ung, bénh phéi tac nghén man tinh (COPD),
sé¢c nhidm khudn, bénh khép, bénh nguyén tu mién nhu viém khép dang thip va
bénh Graves, tiéu dudng, ung thu, r6i loanco co tim, nghén mach huyét khdi, va xo

vita ddng mach.

Viéc hoat hoa con dudng PI3K/AKT do qué trinh dan truyén tin hidu thu thé t&
bao B va vai trd cia né khi 1am bénh nguyén cua u lympho khong phai dang Hodgkin
(NHL) d3 dugc nhin manh trong mdt s6 nghién ctru. Tuy nhién, tim quan trong tuong
d6i cia cac dang ddng chirc ning phosphoinositit 3-kinaza (PI3K) va kinaza xuoi
chiéu khéc, vi du, tyrosin kinaza Bruton (BTK) va IkB kinaza (IKK), dé didu tri NHL
d3 dugc tim hiéu dy do. D8 tra 1oi cAu hoi ndy, cic tic gia séng ché da lya chon va
xéc dinh dic tinh cua mot bang cac dong t& bao thé hién cac dot bién thudng gip
CD79, MyD88, CARDI11, Bcl2, c-Myc, hodc EZH2 & u lympho té bao B 16n lan toa
(DLBCL), mdt kidu co ban cua NHL tang trién. Phan tich bidu hién céc dang dong
chtc ning PI3K cho thdy khong chi PI3KS, mot dang ddng chirc ning da biét 13 co
nhiéu trong lympho bio, ma con duge biéu hién cao trong 3 dang ddng chirc ning
PI3K. Tép tinh dd nhay cta chat e ché pan-PI3K 12 hop chat A (c6 hoat tinh chéng lai
PI3Ka [ICso = 0,5 nM] va PI3K3 [ICso = 0,7 nM]), chét tGc ché chon loc PI3KS GS-
1101, chét tc ché BTK c6 thé dao ngugc 1a ibrutinib (PCI-32765), va chét tc ché
BAY IKKB 14 hop chét B cho thiy rang chit e ché pan-PI3K 12 hop chét A c6 phd
chbng khdi u rong hon va hiéu qua hon so véi viée chi e ché PI3K$ hoic BTK. Phan
tich khac v& qu4 trinh din truyén tin hidu gdy ung thu con dé phét hién ra co ché hoat

hoa dao nguoc cua ERK do uc ché chon loc PI3K$- hodc BTK, va tai hoat hda IKK do
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tic ché IKKB. Ché phim két hop chira chit wrc ché PI3K 13 hop chit A v6i BTK hoic
chét e ché IKK thé hién tac dung chéng khdi u hiép dong trong phan nhém cic dong
té bao khéi u, thé hién tinh khong ddng nhét ctia DLBCL va chit danh d4u sinh hoc ¢6
thé 1a can thiét dé phat trién thanh cong phac dd diéu tri trén co s¢ hop chit A & bénh
NHL ting tridn. Cung véi nhau, cdc phét hién nay da tao ra vién canh cho co ché hoat
dong ctia chit e ché PI3K 12 hop chit A va hd trg cho c4c nghién ctru 1am sang pha II
dang thuc hién & bénh nhan NHL.

U lympho thé nang va u lympho té bao B 16n lan téa (DLBCL) 14 2 trong s6 céc
u lympho khéng phai dang Hodgkin (NHL) théng thuong trén thé gisi. Hién nay van
co nhu cau cao chua duoc dap Gng vé thudce hidu qua dé diéu tri tai u lympho thé nang
va DLBCL phat va hdi quy.

Vai trd quan trong cua phosphoinositit 3-kinaza (PI3K)d trong cac hién tugng
diu bién xudi chidu ctia thu thé té bao B (BCR) da chiing minh cho higu qua 14m sang
ctia GS-1101, mot chét e ché chon loc PI3K$ & bénh nhéan bi u lympho thé nang.

Mot sb bang ching 4m chi ring chét e ché pan-PI3K c6 thé c6 hiéu qua didu
tri tbt hon so vé6i viée tre ché chon loc PI3KS.

O chudt nhit thiéu hut PI3KS, PI3Ka d3 thé hién 12 bu lai qué trinh dan truyén
tin hi€u d¢ truong, mot dic tinh cua nhiéu u 4c tinh té bao B (xem tham chiéulA).

o 8% bénh nhan DLBCL c¢6 dot bién PIK3CA va 37% c6 mic do bidu
hién PTEN giam ho#ic mét chirc nangPTEN.

o Trong l4m sang, qué trinh dan truyén tin hiéu PI3K chu yéu do p1100. c6
vé nhu 1am han ché hiéu qua wc ché chon loc p1108 & t& bao vo u
lympho (xem tham chiéu2A).

o Mic du chat uc ché chon loc PI3KS 1a GS-1101 thé hién dap tmg 1am
sang trién vong & NHL dién tién cham, cho dén nay chua c6 hi¢u qua
nao dugc thé hién ¢ bénh NHL tang trién, vi du nhw DLBCL.

e Hop chét A 14 chit trc ché pan-PI3K wc ché hidu qua PI3Ka va PI3KS, c6 cac
gi tri ICso 1an luot 12 0,5 va 0,7 nM (xem tham chiéu3A).
e Trong nghién ctru ndy, céc tc gia sang ché da dénh gid hiu qua va co ché hoat

dong cua viéc rc ché dich phén tir co ban trong céc t& bao NHL bang cach st
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dung chét tc ché pan-PI3K 13 hop chit A, chat Gc ché chon loc PI3KS GS-

1101, chit @c ché tyrosin kinaza Bruton (BTK) ibrutinib (PCI-32765), va chit

tic ché BAY IxB kinaza (IKK) hop chit B (xem tham chiéu4A) & dang chit don

1&.

e Dua vao co ché hoat dong, sang ché d& xuét va bao gdm phéc dd diéu tri phdi

hop dé diéu tri hiéu qua cho NHL ting trién.

Do d6, sang ché xac dinh chit danh diu phan tir du doan do nhay va/hodc
mutc khang thudc cua bénh nhén ung thu d6i véi chét e ché PI3K néu trong ban md
ta nay. Ngoai ra, sang ché ciing d& xuét viéc x4c dinh co ché khang thubc va do d6
d2 xuét ché phim két hop c6 tac dung hidp dong trén co sé ty 1€ khéc phu su khang

thuoc.

Nhu ngudi ndp don duge biét, khong c6 tai lieu chuyén nganh nao cho thy
rang hop chét 2,3-dihydroimidazo[1,2-c]quinazolin s& hiéu qua dé didu tri hozc
phong nglra u lympho khong phai dang Hodgkin (NHL), cu thé 13 u lympho khoéng
phai dang Hodgkin (NHL) thé hé mot, thé hé hai, hdi quy, tai phat, dién tién chdm
hodc tang trién, cu thé 14 u lympho thé nang (FL), bénh bach cu lympho bao man
tinh (CLL), u lympho vung ria (MZL), u lympho t€ bao B 16n lan téa (DLBCL), u
lympho té bao vé (MCL), u lympho chuyén dang (TL), hodc u lympho té bao T
ngoai vi (PTCL).

Ban chét ky thuit ciia sang ché

Céc tac gia sang ché da phat hién ra riang hop chit 2,3-dihydroimidazo[1,2-
c]quinazolin, nhu dugc md ta va xac dinh trong ban md ta ndy, co6 tac dung c6 1¢i dé
diéu tri hodc phong nglra u lympho khong phai dang Hodgkin (NHL), cu thé 1a u
lympho khong phai dang Hodgkin (NHL) thé hé mot, thé hé hai, hdi quy, t4i pht,
dién tién cham hodc tang trién, cu thé 13 u lympho thé nang (FL), bénh bach cau
lympho bao man tinh (CLL), u lympho vung ria (MZL), u lympho té bao B 16n lan
téa (DLBCL), u lympho té bao vé (MCL), u lympho chuyén dang (TL), hodc u
lympho té bao T ngoai vi (PTCL).

Vi viy, theo khia canh thu nhét, sang ché mo ta viéc str dung hop chét 2,3-

dihydroimidazo[1,2-c]quinazolin, hodc mudi duoc dung, solvat, hydrat hodc chét
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ddng phén 1ap thé cta né, & dang mot hoat chét duy nhét, hoic dugc phim chitra hop
chét nay hodc mudi dugc dung, solvat, hydrat hodc chét déng phén lap thé cta né, dé
bao ché thudc dé diéu tri hoic phong ngra u lympho khong phai dang Hodgkin
(NHL), cu thé 13 u lympho khong phai dang Hodgkin (NHL) thé hé mét, thé hé hai,
hdi quy, tai phat, dién tién chim hogc tang trién, cu thé 13 u lympho thé nang (FL),
bénh bach ciu lympho bio man tinh (CLL), u lympho ving ria (MZL), u lympho té
bao B 16n lan téa (DLBCL), u lympho té bao vé (MCL), u lympho chuyén dang
(TL), hodc u lympho té bao T ngoai vi (PTCL).

Theo khia canh thi hai, sang ché d& xuét ché phdm két hop chua;

a) hop chét 2,3-dihydroimidazo[1,2-c]quinazolin, hodc mudi duge dung, solvat,
hydrat hogc chit ddng phén 14p thé cta né; va

b) mot hodc nhiéu hoat chit khac, cu thé 1a hoat chét duoc chon tir chét chéng tao
mach, chét chéng ting sinh, chéit chéng viém, chét 1am giam dau, chat diéu bién
mién dich, chét loi tiéu, chét chéng loan nhip, chét chdng ting cholesterol mau, chét
chéng r6i loan lipit mau, chét chdng tiéu duong hodc chit chdng virut, cu thé hon 14
mot hodc nhiéu hoat chit khac dugc chon tir nhém bao gdm: chét Gc ché chon loc
PI3KS GS-1101, chét trc ché BTK ibrutinib, chét e ché IKK BAY hop chit B, va
REFAMETINIB (BAY 86-9766 (RDEA-119)).

Theo khia canh thtt ba, sang ché d& xudt duoc pham chtra hop chat 2,3-
dihydroimidazo[1,2-c]quinazolin, hodc mubi duge dung, solvat, hydrat hodc chét
ddng phén 1ap thé ctia né, & dang mot hoat chét duy nhét, dé diéu tri u lympho khong
phai dang Hodgkin (NHL), cu thé 13 u lympho khong phai dang Hodgkin (NHL) thé
hé mot, thé hé hai, hoi quy, tai phat, dién tién chdm hodc ting trién, cu thé 1a u
lympho thé nang (FL), bénh bach cau lympho bao man tinh (CLL), u lympho ving
ria (MZL), u lympho t& bao B 16n lan téa (DLBCL), u lympho té bao vé (MCL), u
lympho chuyén dang (TL), hogc u lympho té bao T ngoai vi (PTCL).

Theo khia canh tht tu, sang ché d& xuét dugc pham chia ché phdm két hop
chua:

a) hop chét 2,3-dihydroimidazo[1,2-c]quinazolin, hogc mubi dugc dung, solvat,

hydrat hoac chit ddng phan 1ap thé ctia no; va
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b) mot hodc nhiéu hoat chit khac, cu thé 12 hoat chét duoc chon tir chét chéng tao
mach, chit chéng tang sinh, chét chéng viém, chét lam giam dau, chét diéu bién
mién dich, chét loi tiéu, chat chéng loan nhip, chét chéng ting cholesterol mau, chét
chéng rdi loan lipit mau, chét chdng tiéu duong hoic chét chéng virut, cu thé hon 12
mot hodc nhidu hoat chét khac duge chon tir nhém bao gbm: chét tc ché chon loc
PI3KS GS-1101, chét tic ché BTK ibrutinib, chat &rc ché IKK BAY hgp chét B, va
REFAMETINIB (BAY 86-9766 (RDEA-119)).

Theo khia canh tht ndm, sang ché mé ta viéc st dung ché phém két hop chia:
a) hop chit 2,3-dihydroimidazo[1,2-c]quinazolin, hogc mubi duoc dung, solvat,
hydrat hodc chét ddng phén 1ap thé ctia no;
hodc duogc chira trong dugce pham chtra hop chét nay hoic mudi duoc dung, solvat,

hydrat hodc chat ddng phan 1ap thé ctia no,
va

b) mdt hodc nhiéu hoat chét khéac, cu thé 13 hoat chat duoc chon tir chét chdng tao
mach, chét chéng tang sinh, chét chéng viém, chit lam giam dau, chét didu bién
mién dich, chét loi tiéu, chét chéng loan nhip, chét chéng ting cholesterol mau, chét
chdng réi loan lipit méu, chit chéng tidu dudng hoic chit chéng virut, cu thé hon 14
mot hodc nhiéu hoat chit khac duge chon tir nhém bao gém: chét e ché chon loc
PI3KS GS-1101, chét tic ché BTK ibrutinib, chét trc ché IKK BAY hop chét B, va
REFAMETINIB (BAY 86-9766 (RDEA-119));

@ bao ché thudc dé didu tri hodc phong ngira u lympho khoéng phai dang Hodgkin
(NHL), cu thé 1a t u lympho khong phai dang Hodgkin (NHL) hé hé mét, thé h¢ hai,
hdi quy, tai phat, didn tién chdm hodc tang trién, cu thé 12 u lympho thé nang (FL),
bénh bach ciu lympho bao man tinh (CLL), u lympho ving ria (MZL), u lympho té
bao B 16n lan téa (DLBCL), u lympho t& bao v (MCL), u lympho chuyén dang
(TL), hogc u lympho té bao T ngoai vi (PTCL).

Theo khia canh th(r séu, sang ché mé ta viéc str dung chit dénh déu sinh hoc
lién quan dén viée cai bién su bidu hién dich, hoat héa BCR, hoat héa xudi chiéu
BCR con dudng NF«B, c-Myc, EZH2, dé du doan dd nhay va/hodc muc khang
thubc cta bénh nhan bi u lympho khong phai dang Hodgkin (NHL), cu thé 13 u
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lympho khong phai dang Hodgkin (NHL) thé h¢ mot, thé hé hai, hdi quy, tai phat,
didn tién cham hodc tang trién, cu thé 1a u lympho thé nang (FL), bénh bach cau
lympho bao man tinh (CLL), u lympho ving ria (MZL), u lympho té bao B 16n lan
toa (DLBCL), u lympho té bao vo (MCL), u lympho chuyén dang (TL), hodc u
lympho té bao T ngoai vi (PTCL), véi hop chét 2,3-dihydroimidazo[1,2-c]quinazolin
nhu duoc x4c dinh trong ban md ta nay, nho do tao ra ché phdm két hop c6 tac dung
hiép ddng trén co s& ty 1& nhu duge xac dinh trong ban mo ta nay khéc phuc su
khang thudc (phén ting bénh nhan).

Theo khia canh thir bay, sang ché md ta phuong phap xéac dinh ham luong chu
thanh ctia mdt hodc nhiéu viéc bidu hién cc dang dong chirc ning PI3K, BTK, IKK,
hoat héa BCR, hoat hda xu6i chidu BCR con dudng NFxB, c-Myc, EZH2.

Theo phuong an cu thé cua khia canh bat ky trong s& cac khia canh néu trén
theo sang ché, bénh ung thu 12 u lympho khong phai dang Hodgkin (NHL), cu thé 1a
u lympho khong phai dang Hodgkin (NHL) thé hé mét, thé hé hai, hdi quy, tai phat,
dién tién chdm hodc ting trién.

Theo phuong 4n cu thé ctia khia canh bét ky trong s& céc khia canh néu trén
theo sang ché, bénh ung thu 12 u lympho thé nang (FL).

Theo phuong 4n cu thé clia khia canh bat ky trong sé céc khia canh néu trén
theo sang ché, bénh ung thu 12 bénh bach cau lympho bao man tinh (CLL).

Theo phuong én cu thd ctia khia canh bat ky trong s cac khia canh néu trén
theo sang ché, bénh ung thu 13 u lympho ving ria (MZL).

Theo phuong 4n cu thé ctia khia canh bat ky trong sd céc khia canh néu trén
theo séng ché, bénh ung thu 12 u lympho t€ bao B 16n lan téa (DLBCL).

Theo phuong an cu thé cua khia canh bét ky trong s6 cac khia canh néu trén
theo sang ché, bénh ung thu 1a u lympho té bao vo (MCL).

Theo phuong 4n cu thé ctia khia canh bat ky trong sé cac khia canh néu trén
theo sang ché, bénh ung thu 14 u lympho chuyén dang (TL).

Theo phuong an cu thé ctia khia canh bét ky trong sd cac khia canh néu trén

theo sang ché, bénh ung thu 1 u lympho té bao T ngoai vi (PTCL).
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Theo khia canh thir nhit, séng ché mé ta viéc st dung hop chét c6 cong thirc
chung (A):

yi—Y?
. \
Z2: = —
>~z N X
O)\R1
(A)

trong do:
X 14 CR’R®hodc NH;

Y! 1a CR?hodcN;

7', 72,73 va Z* doc 1ap 1a CH , CR? hoac N;
R! 1 aryl thy ¥ ¢6 tir 1 dén 3 nhom thé duoc chon tir R, Cs.g xycloalkyl
tily y c6 tir 1 dén 3 nhom thé dugc chon tr R,

Cir6 alkyl tuy y duoc thé bang aryl, heteroaryl, Cis alkoxyaryl,

aryloxy, heteroaryloxy hogc mot hodc nhiéu halogen,

Cr¢ alkoxy tuy y dugc thé bing carboxy, aryl, heteroaryl, Cis

alkoxyaryl, aryloxy, heteroaryloxy hodc mot hodc nhiéu halogen,
hoac

nhan di vong mdt hodc hai vong c6 tur 3 dén 15 nguyén tr tao vong ma
no hoic khong no, tly y c6 tir 1 dén 3 nhom thé duoc chon tir RY, va
chtra tir 1 dén 3 nguyén ti khac loai duge chon tir nhém bao gém N, O
va s,

trong do,
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R!! 13 halogen, nitro, hydroxy, xyanua, carboxy, amin, N-
(Ci-salkyl)amin, N-(hydroxyCi-salkyl)amin, N,N-di(Ci-salkyl)amin, N-
(Ci-saxyl)amin, N-(formyl)-N-(Ci-calkyl)amin, N-(Ci-salkansulfonyl)
amin, N-(carboxyCi.salkyl)-N-(Ci-alkyl)amin, N-(Ci-
salkoxycabonyl)amin, N-[N,N-di(Ci-salkyl)amin metylen]amin, N-
[N,N-di(Cisalkyl)amin  (Ci-alkyl)metylen]amin, N-[N,N-di(C:-
salkyl)amin Cs-salkenyl]amin, amincacbonyl, N-
(Ci-salkyl)amincacbonyl, N,N-di(C1-salkyl)amincacbonyl, Cs-sxyclo-
alkyl, Ci. alkylthio, Ci.salkansulfonyl, sulfamoyl, Ci-salkoxycacbonyl,

N-arylamin trong do, gbc aryl ndy tuy y ¢6 tur 1 dén 3 nhom thé dugc

chon tr R1%, N-(aryl Ci-salkyl)amin trong d6, gbc aryl nay tly ¥ c6 tir

1 dn 3 nhém thé dugc chon tir R1%1, aryl Ci.salkoxycacbonyl trong do,

gbc aryl ndy tily ¥ ¢6 tir 1 dén 3 nhom thé duoc chon tir R',

Ci-salkyl tuy y duoc thé bang mot, hai hodc ba nhém halogen, amin, N-

(Ci-salkyl)amin hodc N,N-di(Ci-salkyl)amin,

Ci-salkoxy tuy y dugc thé bang  mot, hai hodc ba nhém halogen, N-

(C1-6alkyl)sulfonamit, hodc N-(aryl)sulfonamit,

hodc

vong no hodc khong no ¢6 tir 5 dén 7 nguyén tr tao vong c6 tlr 1 dén 3

nguyén tir khac loai duoc chon tir nhém bao gdbm O, S va N, va tly y

¢6 tir 1 dén 3 nhom thé duge chon tir R

trong do,

R!°! [3 halogen, carboxy, amin, N-(Cis alkyl)amin, N,N-di(Ci-
salkyl)amin, amincacbonyl, N-(Cisalkyl)amincacbonyl, N,N-
di(Ci-salkyl)amincacbonyl, pyridyl,

Ci alkyl tuy y dugc thé bang xyanua hodc mdt, hai hodc ba
nhom halogen,

va
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C1salkoxy tiy v dugc thé bing xyanua, carboxy, amin, N-(Ci-
alkylamin, N,N-di(Cisalkyl)amin, amincacbonyl, N-(Ci-
salkyl)amincacbonyl, N,N-di(Ci.salkyl)amincacbonyl hodc mdt,
hai hodc ba nhdém halogen;
13 hydroxy, halogen, nitro, Xyanua, amin, N-(Ci-salkyl)amin, N,N-
di(C1-alkyl)amin, N-(hydroxyCi-salkyl)amin, N-(hydroxyCi-salkyl)-N-
(C1salkyl)amin, Ci.¢ axyloxy, aminCi.s axyloxy, Ca-calkenyl, aryl,
nhan di vong no hoéc khong no c6 tir 5 dén 7 nguyén tir tao vong cé tir
1 dén 3 nguyén tir khéc loai dugc chon tlir nhém bao gém O,SvaN, va

tly ¥ duoc thé bang

hydroxy, Cis alkyl, Cis alkoxy, oxo, amin, amin Ciealkyl, N-
(Cisalkyl)amin, N,N-di(Ci.salkyl)amin, N-(Cis axyl)amin, N-
(Cisalkyl)cacbonylamin, phenyl, phenyl Cis alkyl, carboxy,
C1.salkoxycacbonyl, amincacbonyl, N-(Ci-salkyl)amincacbonyl, hodc
N,N-di(C1-salkyl)amin, -C(O)- R*

trong do,

R2 14 Cis alkyl, Ci-6 alkoxy, amin, N-(Ci-salkyl)amin, N,N-di(Ci-
salkyl)amin, N-(Cis axyl)amin, hodc nhén di vong no hodc
khéng no c6 tir 5 dén 7 nguyén tir tao vong c6 tir 1 dén 3 nguyén
t&r khac loai dugc chon tr nhdm bao gdbm O, S va N, va tuy y
duoc thé béng Ci alkyl, Cis alkoxy, oxo, amin, N-(Ci-
salkyl)amin, N,N-di(Ci.salkyl)amin, N-(Ci-s axyl)amin, phenyl,
hodc benzyl,

C1. alkyl thy ¥ duoc thé bing R?!,
hodc
C1.6 alkoxy tiy ¥ dugc thé bing R?,

trong do
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13 xyanua, mot, hai hodc ba nhom halogen, hydroxy,
amin, N-(Cisalkyl)amin, N,N-di(Ci-salkyl)amin, N-
(hydroxyCi.s alkyl) amin, N- (halophenylCi.¢ alkyl) amin,
amin Ca-¢ alkylenyl, Cis alkoxy, hydroxyCis alkoxy, -
C(0)- R¥!, -NHC(O)- R*!, Cs.gxycloalkyl, isoindolino,
phthalimidyl, 2-oxo-1,3-oxazolidinyl, aryl hodc nhén di
vong no hodc khong no ¢ 5 hodc 6 nguyén tu tao vong
6 tr 1 dén 4 nguyén tir khic loai duoc chon tir nhém bao
gbm O, S va N, va tiy y duoc thé bang hydroxy, Cis
alkyl, Ci.¢ alkoxy, Cis alkoxycacbonyl, hydroxyCi.s
alkoxy, oxo, amin, aminCi-salkyl, N-(Ci-salkyl)amin,

N,N-di(Ci-salkyl)amin, N-(Ci.¢ axyl)amin, hodc benzyl,
trong 4o

R2! 13 hydroxy, amin, N-(Ciealkyl)amin, N,N-di(Ci-
salkyl)amin, N- (halophenylCi.¢ alkyl) amin, Ci-
salkyl, aminCi alkyl, aminCys alkylenyl, Cis
alkoxy, nhan di vong no hoac khong no c¢6 5 hodc
6 nguyén tir tao vong co tur 1 dén 4 nguyén tir khic
loai dugc chon tir nhom bao gdm O, S va N, va tiiy
y duoc thé bing hydroxy, Cis alkyl, Ci-6 alkoxy,
C1.6 alkoxycacbonyl, hydroxyCis alkoxy, oxo,
amin, N-(Cisalkyl)amin, N,N-di(Ci-salkyl)amin,
N-(C1.-6 axyl)amin hodc benzyl;

13 hydro, halogen, amincacbonyl, hodc Ci.¢ alkyl tuy y dugc thé bang
aryl C1.¢ alkoxy hodc mdt, hai hodc ba nhém halogen;

14 hydro hoac Ci alkyl;
1a hydro hodc Ci.¢ alkyl; va

14 halogen, hydro hodc Ci- alkyl,

hodc mudi duoc dung, solvat, hydrat hodc chét déng phan 1ap thé cua no,

¢ dang mot hoat chét duy nhét,

-18-



30151

hoic thudc ché phdm két hop chira:

a) hop chit 2,3-dihydroimidazo[1,2-c]quinazolin, hodc mudi dugc dung, solvat,
hydrat hodc chat dong phén 18p thé cta no6; va

b) mdt hodc nhidu hoat chét khac, cu thé 13 hoat chét duoc chon tir chét chéng tao
mach, chit chdng ting sinh, chit chdng viém, chit lam gidm dau, chit diéu bién
mién dich, chét loi tidu, chét chéng loan nhip, chét chéng ting cholesterol mau, chét
chéng rbi loan lipit mau, chét chbng tiéu duong hodc chét chdng virut, cu thé hon 12
mot hodc nhidu hoat chit khac dugc chon tir nhém bao gém: Chét e ché chon loc
PI3KS GS-1101, Chét trc ché BTK ibrutinib, chit e ché IKK BAY hop chat B, va
REFAMETINIB (BAY 86-9766 (RDEA-119));

hodc thude dugc pham chita hgp chét nay hozc mubi dugc dung, solvat, hydrat hodc
chit ddng phén 1ap thé ctia no,

hodc thudc dugc phdm chira ché pham két hop nay,

d8 bao ché thudc dé didu tri hoic phong ngira u lympho khong phai dang Hodgkin
(NHL), cu thé 13 u lympho khong phai dang Hodgkin (NHL) thé hé m, thé hé hai,
hdi quy, tai phat, di®n tién cham hodic tang trién, cu thé 1a u lympho thé nang (FL),
bénh bach cdu lympho bao man tinh (CLL), u lympho ving ria (MZL), u lympho té
bao B 16n lan téa (DLBCL), u lympho té bao vé (MCL), u lympho chuyén dang
(TL), hodc u lympho té bao T ngoai vi (PTCL).

Theo mdt phuong 4n cu thé ciia khia canh thi nhit néu trén, sang ché mé ta

viéc sir dung hop chét dugc chon tir danh muc sau,

hodc mubi duge dung, solvat, hydrat hodc chét ddng phan 1ap thé cua né,

& dang mot hoat chét duy nhit,

hoic thudc ché phim két hop chura:

a) hop chéat 2,3-dihydroimidazo[1,2-c]quinazolin, hogc mudi duge dung, solvat,
hydrat hoac chit ddng phan 1ap thé cia né; va

b) mot hodc nhiéu hoat chat khac, cu thé 1a hoat chét duoc chon tr chét chéng tao
mach, chét chdng ting sinh, chit chdng viém, chit lam gidm dau, chét didu bién

mién dich, chét loi tidu, chat chéng loan nhip, chét chdng tang cholesterol mau, chét
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chéng réi loan lipit méu, chat chéng tiéu duong hoic chét chdng virut, cu thé hon 12
mét hodc nhidu hoat chét khac duge chon tir nhom bao gdm: Chét trc ché chon loc
PI3KS GS-1101, Chat te ché BTK ibrutinib, chét trc ché IKK BAY hop chit B, va
REFAMETINIB (BAY 86-9766 (RDEA-119));

hodc thudc dugce phém chira hop chét nay hoic mubi dugce dung, solvat, hydrat hodc
chit ddng phan 1ap thé cla no,

hoac thudc dugc pham chira ché phim két hop nay

d2 bao ché thubc dé didu tri hodc phong ngira u lympho khoéng phai dang Hodgkin
(NHL), cu thé I3 u lympho khéng phai dang Hodgkin (NHL) thé hé mot, thé hé hai,
hdi quy, tai pht, dién tién chdm hojc tang trién, cu thé 12 u lympho thé nang (FL),
bénh bach cdu lympho bao man tinh (CLL), u lympho vung ria (MZL), u lympho té
bio B 16n lan téa (DLBCL), u lympho té bao vé (MCL), u lympho chuyén dang
(TL), hoac u lympho té bao T ngoai vi (PTCL):
N-(7,8-dimetoxy-2,3-dihydroimidazo[ 1,2-c]quinazolin-5 -yD)nicotinamit;

2-(7, 8-dimetoxy-2,3-dihydroimidazo[ 1,2-c]quinazolin-5-y1)-1 -pyridin-3-yletylenol;
N-(7, 8-dimetoxy-2,3-dihydroimidazo[1,2-c] quinazolin-5-y1)-1H-benzimidazol-5-
carboxamit;

6-(axetamido)-N-(7,8-dimetoxy-2,3-dihydroimidazo[1,2-c] quinazolin-5-
yl)nicotinamit;

N-{5-[2-(7,8-dimetoxy-2,3-dihydroimidazo[1,2-c] quinazolin-5-yl)-1-
hydroxyvinyl]pyridin-2-yl} axetamit;
2-({5-[2-hydroxy-2-pyridin-3-ylvinyl]-7-metoxy-2,3-dihydroimidazo[1,2—
c]quinazolin-8-yl}oxy)-N,N-dimetylaxetamit;
2-[7-metoxy-8-(tetrahydro-2H-pyran-2-ylmetoxy)-2,3 -dihydroimidazo[1,2-
c]quinazolin-5-yl]-1-pyridin-3-yletylenol;
2-[8-(2-hydroxyetoxy)-7-metoxy-2,3-dihydroimidazo[ 1,2-c] quinazolin-5-yl]-1-
pyridin-3-yletylenol;

axit ({5-[2-hydroxy-2-pyridin-3-ylvinyl] -7-metoxy-2,3-dihydroimidazo[1,2-

c]quinazolin-8-yl}oxy)axetic;
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axit 4-({5-[2-hydroxy-2-pyridin-3-ylvinyl]-7-metoxy-2,3-dihydroimidazo[ 1,2-
c]quinazolin-8-yl}oxy)butanoic;
({5-[2-hydroxy-2-pyridin-3-ylvinyl]-7-metoxy-2,3-dihydroimidazo[ 1,2-
c]quinazolin-8-yl}oxy)axetonitril;
2-[7-metoxy-8-(2H-tetrazol-5-ylmetoxy)-2,3-dihydroimidazo[1,2-c] quinazolin-5-yl]-
1-pyridin-3-yletylenol;
2-[7-metoxy-8-(4-morpholin-4-yl-4-oxobutoxy)-2,3-dihydroimidazo[ 1,2-
c¢]quinazolin-5-yl]-1-pyridin-3-yletylenol;
5-[1-hydroxy-2-(8-morpholin-4-yl-2,3-dihydroimidazo[ 1,2-c]quinazolin-5-
yl)vinyl]pyridin-3-ol;
N-(2,3-dihydroimidazo[ 1,2-c]quinazolin-5-yl)-5-hydroxynicotinamit;
6-(axetamido)-N-(7,9-dimetoxy-8-metyl-2,3-dihydroimidazo[1,2-c] quinazolin-5-
yl)nicotinamit;
N-(8,9-dimetoxy-2,3-dihydroimidazo[ 1,2-c]quinazolin-5-yl)-5-hydroxynicotinamit;
5-hydroxy-N-(7-metoxy-2,3-dihydroimidazo[ 1,2-c]quinazolin-5-yl)nicotinamit;
N-(7,8-dimetoxy-2,3-dihydroimidazo[1,2-c]quinazolin-5-y1)-5-[(4-
metoxybenzyl)oxy|nicotinamit;
N-(7,8-dimetoxy-2,3-dihydroimidazo[ 1,2-c]quinazolin-5-yl)-5-hydroxynicotinamit;
5-hydroxy-N-[8-(triflometyl)-2,3-dihydroimidazo[1,2-c]quinazolin-5-yl] nicotinamit;
N-{8-[3-(1,3-dioxo-1,3-dihydro-2H-isoindol-2-yl)propoxy]-2,3-dihydroimidazo[ 1,2-
c]quinazolin-5-yl}nicotinamit;
N-(7-bromo-8-metoxy-2,3-dihydroimidazo[1,2-c]quinazolin-5 -yl)nicotinamit;
6-amino-N-(8-metoxy-2,3-dihydroimidazo[ 1,2-c]quinazolin-5-yl)nicotinamit;
1-(1H-benzimidazol-5 -yl)-Z-(8,9-dimet0xy-2,3 -dihydroimidazo[1,2-c]quinazolin-5-
yl)etylenol;
2-(8,9-dimetoxy-2,3-dihydroimidazo[ 1,2-c]quinazolin-5-y1)-1-(2,4-dimetyl-1,3-
thiazol-5-yl)etylenol;
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N-(9-metoxy-2,3-dihydroimidazo[1,2-c]quinazolin-5-yl)-1H-benzimidazol-5-
carboxamit;

N-(8-bromo-2,3-dihydroimidazo[ 1,2-c]quinazolin-5-yl)nicotinamit;
N-(8-bromo-2,3-dihydroimidazo[ 1,2-c]quinazolin-5-yl)-1H-benzimidazol-5-
carboxamit;
N-(8-metoxy-2,3-dihydroimidazo[1,2-c]quinazolin-5-yl)-1H-benzimidazol-5-
carboxamit;
N-(8-metyl-2,3-dihydroimidazo[1,2-c]quinazolin-5-yl)-1H-benzimidazol-5-
carboxamit;

N-[8-(triflometyl)-2,3-dihydroimidazo[1,2-c]quinazolin-5-yl]-1H-benzimidazol-5-

carboxamit;
N-(7-flo-2,3-dihydroimidazo[1,2-c]quinazolin-5-yl)-1H-benzimidazol-5-carboxamit;
N-(7-metoxy-2,3-dihydroimidazo[1,2-c]quinazolin-5-yl)nicotinamit;
N-(8-clo-2,3-dihydroimidazo[1,2-c]quinazolin-5-yl)-1H-benzimidazol-5-carboxamit;
6-(axetamido)-N-(8-morpholin-4-yl-2,3-dihydroimidazo[ 1,2-c]quinazolin-5-
yDnicotinamit;

1-(1H-benzimidazol-5-yl1)-2-(8-morpholin-4-yl-2,3-dihydroimidazo[ 1,2-
c]quinazolin-5-yl)etylenol;
N-{5-[1-hydroxy-2-(8-morpholin-4-yl-2,3-dihydroimidazo[1,2-c]quinazolin-5-
yl)vinyl]pyridin-2-yl}axetamit;

6-metyl-N-(8-morpholin-4-yl-2,3-dihydroimidazo[ 1,2-c]quinazolin-5-yl)nicotinamit;
1-(1H-benzimidazol-5-yl1)-2-[8-(4-metylpiperazin-1-yl)-2,3-dihydroimidazo[1,2-
c]quinazolin-5-yl]etylenol;
N-(2,3-dihydroimidazo[1,2-c]quinazolin-5-yl)-3H-imidazo[4,5-b]pyridin-6-
carboxamit;

N-(7,8-dimetoxy-2,3-dihydroimidazo[ 1,2-c]quinazolin-5-yl)-3H-imidazo[4,5-

b]pyridin-6-carboxamit;
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N-[7-(triflometyl)-2,3-dihydroimidazo[ 1,2-c]quinazolin-5-yl]-1H-benzimidazol-5-
carboxamit;

N-(7,9-dimetoxy-2,3-dihydroimidazo[ 1,2-c]quinazolin-5-yl)-1H-benzimidazol-5-
carboxamit;

N-{5-[2-(7,9-dimetoxy-8-metyl-2,3-dihydroimidazo[ 1,2-c]quinazolin-5-yl)-1-
hydroxyvinyl]pyridin-2-yl} axetamit;
N-{5-[2-(7-bromo-9-metyl-2,3-dihydroimidazo[1,2-c]quinazolin-5-yl)-1-
hydroxyvinyl|pyridin-2-yl} axetamit; va

2-(8,9-dimetoxy-2,3-dihydroimidazo[ 1,2-c]quinazolin-5-yl)-1-pyridin-3-yletylenol;

Theo khia canh khac, sang ché mo ta viéc st dung hop chét c6 cong thire (I):

)
hodc mudi duge dung, solvat, hydrat hoac chét déng phan 1ap thé cta no, trong do:
R! 13 =(CH2)n~(CHR*)-(CH2)m-N(R3)(R®);
R? 13 heteroaryl duoc thé tiy y bang 1, 2 hodc 3 nhém RS;
R? 14 alkyl ho#c xycloalkyl;
R* la hydro, hydroxy hodc alkoxy; va

RS va RY ¢6 thé gibng hodc khac nhau va doc 1p 1a, hydro, alkyl, xycloalkylalklyl,
hodc alkoxyalkyl hodc R’ va R® c6 thé cting v6i nguyén tir nito ma ching lién
két v6i tao thanh nhan di vong chira nito ¢6 tir 3 dén 7 nguyén ti tao vong tlry
y chira it nhit mdt nguyén tir khéc loai nita duge chon tir oxy, nito hodc luu
huynh va c6 thé duoc thé tiy ¥ bang 1 hodc nhidu R® nhém, hogic R* va R’ 6

thd cling véi nguyén tir ma ching lién két véi tao thanh nhan di vong chia
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nito ¢6 tir 5 dén 6 nguyén tir tao vongtly ¥ chia 1 hodc nhiéu nito, oxy hodc

luu huynh nguyén tir va c6 thé dugc thé tly ¥ bing 1 hoge nhiéu R® nhom;
mdi khi c6 mit R6 ¢6 thé giéng hoic khac nhau va doc 14p 1a halogen, alkyl, alkenyl,
alkynyl, xycloalkyl, xycloalkylalklyl, aryl, arylalkyl, heteroaryl, heteroarylalkyl,
nhan di vong, heteroxyclylalkyl, alkyl-OR, alkyl-SR7, alkyl-N(R7)R”), alkyl-
COR’,-CN, -COOR’, -CON(R")(R”"), -OR’, -SR7, -N(R")(R”’), hogic -NR’COR” ma
mdi nhém c6 thé duge thé thy ¥ bing 1 hoic nhidu R® nhém;
mbi khi c6 mit RS ¢6 thé gidng hogc khac nhau va doc 18p 1a alkyl, xycloalkylalklyl,
hodc alkyl-OR7;
mdi khi c6 mit R7 va R” ¢6 thé gidng hodc khic nhau va doc lap 1a hydro, alkyl,
alkenyl, alkynyl, xycloalkyl, xycloalkylalklyl, xycloalkenyl, aryl, arylalkyl,
heteroaryl, nhan di vong, heteroxyclylalkyl, hodc heteroarylalkyl;
mdi khi ¢6 mat R® doc 1ap 13 nitro, hydroxy, xyanua, formyl, axetyl, halogen, amin,
alkyl, alkoxy, alkenyl, alkynyl, xycloalkyl, xycloalkylalklyl, xycloalkenyl, aryl,
arylalkyl, heteroaryl, nhan di vong, heteroxyclylalkyl, hodc heteroarylalkyl;
n 12 36 nguyén tir 1-4 va m 12 s6 nguyén tir 0-4 v6i didu kién 1a khi R* va R® cing véi
nguyén tir ma chung lién két v6i tao thanh vong chira nito ¢6 tir 5 dén 6 nguyén tir
tao vong, n + m <4;
hodc mudi duoc dung, solvat, hydrat hodc chét ddng phén lap thé cta né,
¢ dang mdt hoat chét duy nhat,
hodc thudc ché phém két hop chira:
a) hop chit 2,3-dihydroimidazo[1,2-c]quinazolin, hodc mudi duoc dung, solvat,
hydrat hodac chét déng phan lap thé cta no; va
b) mdt hodc nhiéu hoat chét khac, cu thé 1a hoat chét duoc chon tir chét chéng tao
mach, chit chdng ting sinh, chét chéng viém, chit 1am gidm dau, chét diéu bién
mién dich, chét loi tiéu, chét chéng loan nhip, chét chéng tang cholesterol mau, chét
chéng réi loan lipit mau, chit chéng tiéu duong hodc chit chéng virut, cy thé hon 13

mot hodc nhiéu hoat chit khac duge chon tir nhém bao gdm: Chét uc ché chon loc
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PI3KS GS-1101, Chét trc ché BTK ibrutinib, chét e ché IKK BAY hop chit B, va
REFAMETINIB (BAY 86-9766 (RDEA-119));

hodc thudc dugce pham chita hop chét nay hodc mubi duge dung, solvat, hydrat hodc
chét ddng phan 1ap thé cta né,

hogic thudc duoc phdm chira ché phim két hop nay,

dé bao ché thudc dé diéu tri hodc phong ngira u lympho khong phai dang Hodgkin
(NHL), cu thé 14 u lympho khong phai dang Hodgkin (NHL) thé h¢ mét, thé hé hai,
hdi quy, tai phat, didn tién cham hodc ting trién, cu thé 1a u lympho thé nang (FL),
bénh bach ciu lympho bao man tinh (CLL), u lympho ving ria (MZL), u lympho té
bao B 16n lan toa (DLBCL), u lympho t& bao vo (MCL), u lympho chuyén dang
(TL), hodc u lympho té bao T ngoai vi (PTCL).

Theo phuong an duge uu tién, sang ché mb ta viéc st dung hop chét c6 cong
thirc (T), trong d6, R? 13 heteroaryl chtra nito duge thé tiry ¥ bing 1, 2 hogc 3 nhém
R®,
hodc mubi duoc dung, solvat, hydrat hodc chét ddng phan 1ap thé ctia né,
¢ dang mot hoat chét duy nhét,
hodc thude ché phdm két hop chia:

a) hop chét 2,3-dihydroimidazo[1,2-c]quinazolin, hodc mudi dugc dung, solvat,

hydrat hodc chat dong phan lap thé cua né; va

b) mdt hodc nhiéu hoat chét khéc, cu thé 1 hoat chit dugc chon tur chét chdng tao

mach, chét chéng tang sinh, chét chéng viém, chit lam giam dau, chét didu bién

mién dich, chét loi tidu, chit chéng loan nhip, chét chéng tang cholesterol mau, chét
chdng rdi loan lipit mau, chét chdng tiéu dudng hodc chét chéng virut, cu thé hon 1a

mot hodc nhilu hoat chat khac duge chon tir nhém bao gdm:

- Chét tre ché chon loc PI3KS GS-1101, Chét tc ché BTK ibrutinib, chat Grc ché IKK
BAY hop chit B, vda REFAMETINIB (BAY 86-9766 (RDEA-119));

hoac thudc dugc phém chtra hop chét nay hoic mudi duoc dung, solvat, hydrat hodc

chét ddng phén 14p thé cta nd,

hodc thudc dugc phém chta ché phém Kkét hop nay,
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dé bao ché thubc dé didu tri hoic phong nglra u lympho khong phai dang Hodgkin
(NHL), cu thé 13 u lympho khong phai dang Hodgkin (NHL) thé hé mot, thé hé hai,
hdi quy, tai phat, dién tién cham hodc ting trién, cu thé 14 u lympho thé nang (FL),
bénh bach ciu lympho bao man tinh (CLL), u lympho ving ria (MZL), u lympho té
bao B 16n lan téa (DLBCL), u lympho té bao vo (MCL), u lympho chuyén dang
(TL), hodc u lympho té bao T ngoai vi (PTCL).

Theo phuong an dugc uu tién khéc, sang ché mé ta viée str dung hop chét c6
cong thire (I), trong d6,R® va R ddc lap 1a alkyl,
hoic mubi duoc dung, solvat, hydrat hoic chit ddng phén 1ap thé cua né,
¢ dang mdot hoat chét duy nhét,
hodc thudc ché phim két hop chira:
a) hop chit 2,3-dihydroimidazo[1,2-c]quinazolin, hodc mubi duoc dung, solvat,
hydrat hodc chit déng phén 1ap thé cta no; va
b) mdt hodc nhidu hoat chit khéc, cu thé 13 hoat chét duoc chon tir chét chdng tao
mach, chét chéng tang sinh, chét chéng viém, chét 1am giam dau, chét diéu bién
mién dich, chét loi tiéu, chét chéng loan nhip, chét chéng tang cholesterol mau, chét
chéng r6i loan lipit mau, chit chéng tiéu duong hogc chat chdng virut, cu thé hon 1a
mot hodc nhiéu hoat chat khac dugc chon tir nhém bao gbm:
- Chét tic ché chon loc PI3KS GS-1101, Chét e ché BTK ibrutinib, chét Ge ché TKK

BAY hop chét B, va REFAMETINIB (BAY 86-9766 (RDEA-119));

hodc thudc duoc pham chira hop chét nay hozc mudi dugce dung, solvat, hydrat hodc
chét ddng phén 1ap thé cta né,

hodc thudc duge phém chira ché phém két hop nay,

dé bao ché thudc dé diéu tri hodc phong ngira u lympho khong phai dang Hodgkin
(NHL), cu thé 13 u lympho khong phai dang Hodgkin (NHL) thé hé¢ mot, thé hé hai,
hdi quy, tai phét, dién tién chdm hogc ting trién, cu thé 1a u lympho thé nang (FL),
bénh bach ciu lympho bao man tinh (CLL), u lympho ving ria (MZL), u lympho té
bio B 16n lan téa (DLBCL), u lympho t& bao vé (MCL), u lympho chuyén dang
(TL), hoic u lympho té bao T ngoai vi (PTCL).
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Theo phuong an dugce uu tién khac nita, sang ché mo ta viée str dung hop chét
c6 cong thire (I), trong d6,R® va R cing v6i nguyén tir nito ma chuing lién két véi
tao ra nhin di vong chua nito co tu 5 dén 6 nguyén tir tao vong chua it nhét mot
nguyén tr khéc loai nita dugc chon tir oxy, nito hodc luu huynh va c6 thé dugc thé
tdy ¥ bing 1 hodc nhiéu nhém R¥,
hodic mudi duoc dung, solvat, hydrat hodc chit déng phan 1ap thé ctia no,

& dang mot hoat chit duy nht,
hodc thudc ché phdm két hop chua:

a) hop chét 2,3-dihydroimidazo[1,2-c]quinazolin, hogc mudi duge dung, solvat,
hydrat hozc chat dbng phan lap thé ctia né; va
b) mdt hodc nhiéu hoat chét khéc, cu thé 13 hoat chét duoc chon tir chét chéng tao
mach, chit chéng tang sinh, chét chéng viém, chit 1am gidm dau, chét didu bién
mién dich, chit loi tiéu, cht chéng loan nhip, chat chéng ting cholesterol méu, chat
chdng réi loan lipit mau, chat chdng tiéu dudng hodc chét chéng virut, cu thé hon 13
mot hoac nhiéu hoat chit khac duoc chon tir nhém bao gém:
- Chét tre ché chon loc PI3KS GS-1101, Cht tc ché BTK ibrutinib, chat Grc ché IKK
BAY hop chit B, va REFAMETINIB (BAY 86-9766 (RDEA-119));

hodc thudc duoc phém chira hop chét nay hoic mudi dugc dung, solvat, hydrat hodc
chét ddng phan 1ap thé ctia né,
hoic thudc duge phdm chira ché pham két hop nay,
d2 bao ché thudc dé didu tri hoic phong nglra u lympho khéng phai dang Hodgkin
(NHL), cu thé 1a u lympho khong phai dang Hodgkin (NHL) thé hé¢ mot, thé hé hai,
hdi quy, tai phét, dién tién chim hodc ting trién, cu thé 1a u lympho thé nang (FL),
bénh bach cau lympho bao man tinh (CLL), u lympho ving ria (MZL), u lympho té
bio B 16n lan téa (DLBCL), u lympho t& bao vé (MCL), u lympho chuyén dang
(TL), hodc u lympho té bao T ngoai vi (PTCL).

Theo phuong an dugc uu tién khéc nita, sang ché mb ta viéc st dung hop chét
c¢6 cdng thire (I), trong d6, R* 12 hydroxyl,

hodic mudi duge dung, solvat, hydrat hodc chét déng phan lap thé ctia no,
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& dang mot hoat chit duy nhét,

hozic thude ché phim két hop chia:

a) hop chét 2,3-dihydroimidazo[1,2-c]quinazolin, hodc mudi dugc dung, solvat,

hydrat hogc chit ddng phan 14p thé ctia né; va

b) mot hodc nhiéu hoat chét khéc, cu thé 13 hoat chit dugc chon tir chét chdng tao

mach, chit chdng tang sinh, cht chéng viém, chit 1am giam dau, chit diéu bién

mién dich, chét loi tidu, chét chéng loan nhip, chét chéng tang cholesterol mau, chét

chéng rdi loan lipit mau, chit chéng tiéu dudng hodc chit chdng virut, cu thé hon 13

mot hodc nhiéu hoat chét khac duoc chon tir nhém bao gém:

- Chét tic ché chon loc PI3KS GS-1101, Chat trc ché BTK ibrutinib, chét ¢re ché IKK
BAY hop chit B, va REFAMETINIB (BAY 86-9766 (RDEA-119));

hodc thude duoc phim chira hop chét nay hodc mudi dugc dung, solvat, hydrat hodc
chét ddng phén 1ap thé ctia nd,

hodc thude duoc phdm chira ché pham két hop nay,

dé bao ché thudc dé didu tri hodc phong ngira u lympho khong phai dang Hodgkin
(NHL), cu thé 13 u lympho khong phai dang Hodgkin (NHL) thé h¢ mot, thé h¢ hai,
hdi quy, tai phat, dién tién chdm hodc ting trién, cu thé 13 u lympho thé nang (FL),
bénh bach cdu lympho bao man tinh (CLL), u lympho ving ria (MZL), u lympho té
bao B 16n lan téa (DLBCL), u lympho t& bao vo (MCL), u lympho chuyén dang
(TL), hodc u lympho té bao T ngoai vi (PTCL).

Theo phuong an dugc uu tién khac, sang ché md ta viéc str dung hop chét c6
codng thire (I), trong d6, R* va R’ cing véi nguyén tir ma chung lién két v6i tao thanh
nhan di vong chta nito ¢6 tir 5 dén 6 nguyén tir tao vong tly ¥ chira 1 hogc nhiéu
nguyén tu nito, oxy hodc luu huynh va cé thé dugc thé tuy v bang 1 hodc nhiéu
nhém RS,
hodc mudi duge dung, solvat, hydrat hodc chét d@)ng phan lap thé ctia no,

& dang mot hoat chét duy nhét,

hogic thudc ché pham két hop chua:
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a) hop chét 2,3-dihydroimidazo[1,2-c]quinazolin, hodc mudi duge dung, solvat,
hydrat hodc chit ddng phan 14p thé cia né; va

b) mot hodc nhiéu hoat chat khéac, cu thé 13 hoat chét dugc chon tir chét chdng tao
mach, chét chéng tang sinh, chét chéng viém, chét 1am giam dau, chit diéu bién
mién dich, chat loi tiéu, cht chéng loan nhip, chét chéng tang cholesterol mau, chét
chéng rbi loan lipit mau, chét chéng tiéu dudong hodc chat chéng virut, cu thé hon 13
mot hodc nhiéu hoat chit khac duogc chon tir nhém bao gém:

_ Chét trc ché chon loc PI3KS GS-1101, Cht tic ché BTK ibrutinib, chét (e ché IKK

BAY hop chit B, va REFAMETINIB (BAY 86-9766 (RDEA-119));

hodc thudc duoc phém chtta hop chét nay hodc mudi duge dung, solvat, hydrat hoic
chit ddng phén 14p thé ciia né,
hodc thude duoc phdm chira ché phdm két hop nay,
d bao ché thudc dé didu tri hodic phong ngira u lympho khong phai dang Hodgkin
(NHL), cu thé 1a u lympho khong phai dang Hodgkin (NHL) thé hé mét, thé h¢ hai,
hdi quy, téi phét, dién tién cham hodc ting trién, cu thé 13 u lympho thé nang (FL),
bénh bach ciu lympho bao man tinh (CLL), u lympho vung ria (MZL), u lympho té
bao B 16n lan téa (DLBCL), u lympho t& bao vo (MCL), u lympho chuyén dang
(TL), hodc u lympho té bao T ngoai vi (PTCL).

Theo phuong an dugc uu tién khac nira, sang ché mé ta viéc sir dung hop chét
c6 cong thic (1), trong d6, R3 1a metyl,
hodc mudi duge dung, solvat, hydrat hodc chét déng phan 1ap thé cua nd,
¢ dang mdt hoat chét duy nhat,
hodc thude ché pham két hop chira:
a) hop chat 2,3-dihydroimidazo[1,2-c]quinazolin, hodc mubi dugc dung, solvat,
hydrat hodc chét ddng phan 1ap thé ctia no; va

b) mot hodc nhiéu hoat chét khac, cu thé 14 hoat chét duoc chon tir chat chdng tao
mach, chit chéng ting sinh, chat chdng viém, chét 1am giam dau, chit diéu bién

mi2n dich, chét loi tidu, cht chéng loan nhip, chit chéng ting cholesterol méu, chat
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chéng rdi loan lipit méu, chét chdng tiéu dudng hodc chat chéng virut, cu thé hon 13

mot hodc nhiéu hoat chét khac duoc chon tir nhém bao gém:

- Chét tic ché chon loc PI3KS GS-1101, Chat trc ché BTK ibrutinib, cht tre ché IKK
BAY hop chét B, vi REFAMETINIB (BAY 86-9766 (RDEA-119));

hodc thude dugc phém chtra hop chét nay hodc mubi duoc dung, solvat, hydrat hodc

chit ddng phén lap thé cta né,
hodc thude duoc phim chira ché pham két hop nay,

dé bao ché thudc dé diéu tri hodc phong ngira u lympho khong phai dang Hodgkin
(NHL), cu thé 1a u lympho khong phai dang Hodgkin (NHL) thé h¢ mot, thé hé hai,
hdi quy, tai phét, dién tién chim hodc tang trién, cu thé 12 u lympho thé nang (FL),
bénh bach cdu lympho bao man tinh (CLL), u lympho vung ria (MZL), u lympho té
bao B 16n lan téa (DLBCL), u lympho té bao vé (MCL), u lympho chuyén dang
(TL), hodc u lympho té bao T ngoai vi (PTCL).

Theo phuong 4n dugc uu tién khéc nita, sdng ché md ta viéc sir dung hop chét
c6 cong thire (I), trong d6, R? 14 pyridin, pyridazin, pyrimidin, pyrazin, pyrol, oxazol,
thiazol, furan hodc thiophen, duoc thé tily ¥ bing 1, 2 hodc 3 nhém R®; tht hon 1a
pyridin, pyridazin, pyrimidin, pyrazin, pyrol, oxazole hodc thiazol, dugc thé tiy y
bang 1, 2 hodc 3 nhém R,
hodc mudi duge dung, solvat, hydrat hodc chét déng phan 18p thé ctia no,

& dang mot hoat chét duy nhét,
hogc thudc ché phdm két hop chia:

a) hop chit 2,3-dihydroimidazo[1,2-c]quinazolin, hodc mudi duge dung, solvat,
hydrat hodc chit dbng phan 1ap thé ctia né; va

b) mdt hodc nhidu hoat chit khéc, cu thé 13 hoat chit dugc chon tir chét chéng tao
mach, chit chéng tang sinh, chét chéng viém, chét 1am gidam dau, chét didu bién
mién dich, chét 1o tiéu, chit chéng loan nhip, chit chdng ting cholesterol méu, chét
chéng rdi loan lipit méu, chét chdng tiéu dudng hoic chit chdng virut, cu thé hon 12

mot hodc nhiéu hoat chét khac duoc chon tir nhém bao gc‘Sm:
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- Chét trc ché chon loc PI3K8 GS-1101, Cht tic ché BTK ibrutinib, chit e ché IKK
BAY hop chét B, va REFAMETINIB (BAY 86-9766 (RDEA-119));

hodc thude dugc phém chtra hop chét nay hoic mubi duge dung, solvat, hydrat hodc
chét ddng phan 14p thé ctia né,

hoic thudc dugc phdm chira ché phdm két hop nay,

dé bao ché thudc dé diéu tri hodc phong ngira u lympho khong phai dang Hodgkin
(NHL), cu thé 13 u lympho khong phai dang Hodgkin (NHL) thé hé mot, thé hé hai,
hdi quy, tai phét, dién tién cham hodc tang trién, cu thé 13 u lympho thé nang (FL),
bénh bach ciu lympho bao man tinh (CLL), u lympho ving ria (MZL), u lympho té
bao B 16n lan toa (DLBCL), u lympho té bao vé (MCL), u lympho chuyén dang
(TL), hoac u lympho té bao T ngoai vi (PTCL).

Theo mdt phuong 4n cu thé, séng ché mé ta viée st dung hop chét c6 cong

thirc (Ia)
)
oW ved
~ Rz/go

(Ia)
hodc mudi duoc dung, solvat, hydrat hodc chét ddng phén lap thé ctia né, trong do,R?

nhu dugc néu trén,

hodic mudi duoc dung, solvat, hydrat hodc chét déng phén lép thé cta né,

¢ dang mot hoat chét duy nhét,

hoac thudc ché phém két hop chua:

a) hop chit 2,3-dihydroimidazo[1,2-c]quinazolin, hogc mudi duoc dung, solvat,
hydrat hoac chét ddng phan 14p thé cua né; va

b) mot hodc nhidu hoat chét khéc, cu thé 12 hoat chat duoc chon tir chét chéng tao
mach, chét chéng tang sinh, chit chdng viém, chit 1am giam dau, chat diéu bién

mién dich, chét loi tiéu, chét chéng loan nhip, chét chéng tang cholesterol méu, chét
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chéng rdi loan lipit mau, chét chdng tiéu duong hodc chét chéng virut, cu thé hon 13

mot hodc nhiéu hoat chét khac duoc chon tir nhém bao gém:

- Chét trc ché chon loc PI3KS GS-1101, Chat trc ché BTK ibrutinib, chét e ché IKK
BAY hop chét B, vi REFAMETINIB (BAY 86-9766 (RDEA-119));

hodc thudc dugc phdm chira hop chét nay hoic mudi duoc dung, solvat, hydrat hodc

chat ddng phan 1ap thé cta no,

hoic thudc duoc phdm chira ché phdm két hop nay,dé bao ché thudc dé didu tri hodc

phong nglra u lympho khéng phai dang Hodgkin (NHL), cu thé 13 u lympho khong

phai dang Hodgkin (NHL) thé hé mot, thé hé hai, hdi quy, téi phét, dién tién chim

hoic ting trién, cu thé 1 u lympho thé nang (FL), bénh bach cau lympho bao man

tinh (CLL), u lympho ving ria (MZL), u lympho té bao B 16n lan téa (DLBCL), u

lympho té bao vo (MCL), u lympho chuyén dang (TL), hoc u lympho t€ bao T

ngoai vi (PTCL).

Theo mot phuong an cu thé khac, sang ché mé ta viéc sir dung hop chét c6

LY
NN N)\NH
‘O ~ Rz/j\o

(Ib)

cong thuc (Ib):

hoac mubi duge dung, solvat, hydrat hodc chét déng phan lap thé ctia no, trong do,R?

nhu dugc néu trén,

hodc mubi duoc dung, solvat, hydrat hodc chét d@)ng phan lap thé cua né,
¢ dang mdt hoat chét duy nhét,

hoic thude ché pham két hop chira:

a) hop chit 2,3-dihydroimidazo[1,2-c]quinazolin, hodc mubi dugc dung, solvat,

hydrat hogic chit déng phén 1ap thé ctia n6; va
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b) mdt hodc nhidu hoat chét khac, cu thé 13 hoat chét dwoc chon tir chét chéng tao
mach, chét chdng ting sinh, chét chdng viém, chat 1am giam dau, chit didu bién
mién dich, chét loi tiéu, chét chéng loan nhip, chét chdng ting cholesterol mau, chét
chéng rdi loan lipit mau, chat chdng tidu dudng hodic chit chdng virut, cu thé hon 1
mot hodc nhiéu hoat chét khac duoc chon tir nhém bao gém:
- Chét trc ché chon loc PI3K8 GS-1101, Chét tic ché BTK ibrutinib, chat uc ché IKK
BAY hop chit B, va REFAMETINIB (BAY 86-9766 (RDEA-119));

hodc thude duoc phém chira hop chét nay hoic mudi dugce dung, solvat, hydrat hodc
chét ddng phan 1ap thé ctia no,
hodc thudc dugce phém chtra ché phém két hop nay,
dé bao ché thudc dé didu tri hodc phong ngira u lympho khong phai dang Hodgkin
(NHL), cu thé 1a u lympho khong phai dang Hodgkin (NHL) thé h¢ mot, thé hé hai,
hdi quy, tai phét, dién tién cham hodc tang trién, cu thé 12 u lympho thé nang (FL),
bénh bach cdu lympho bio man tinh (CLL), u lympho ving ria (MZL), u lympho té
bao B 16n lan téa (DLBCL), u lympho té bao vo (MCL), u lympho chuyén dang
(TL), hodc u lympho té bao T ngoai vi (PTCL).

Theo mot phuong an cu thé khéc nita, sang ché mé ta viéc sir dung hop chét

¢6 cong thuc (Ic):

)
QXX
™~ RZ/J\O

(Ic)
hodc mudi duoc dung, solvat, hydrat hodc chét df?)ng phén 1ap thé cta nd, trong do,R?

nhu dugc néu trén,
hoiic mudi duge dung, solvat, hydrat hodc chit déng phan 1ap thé cta no,
0 dang mot hoat chét duy nhét,

hodc thudc ché phém két hop chua:
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a) hop chat 2,3-dihydroimidazo[1,2-c]quinazolin, hodc mudi duge dung, solvat,
hydrat hodc chét ddng phan 1ap thé cta né; va

b) mot hodc nhiéu hoat chit khac, cu thé 13 hoat chit dugc chon tir chét chdng tao
mach, chit chéng ting sinh, chat chéng viém, chat 1am giam dau, chét diéu bién
mién dich, chét loi tiéu, chét chéng loan nhip, chét chéng tang cholesterol mau, chét
chéng r6i loan lipit méu, chét chdng tiéu duong hoic chét chéng virut, cu thé hon 1a

mot hodc nhiéu hoat chét khac duoc chon tir nhém bao gém:

- Chét trc ché chon loc PI3KS GS-1101, Chét trc ché BTK ibrutinib, chat Gc ché IKK
BAY hop chét B, va REFAMETINIB (BAY 86-9766 (RDEA-119));

hoac thudc dugc phérn chira hop chét nay hodc mubi dugce dung, solvat, hydrat hodc

chét ddng phén 14p thé cua no,
hoic thudce duge phim chira ché pham két hop nay,

dé bao ché thubc dé didu tri hodc phong nglra u lympho khong phai dang Hodgkin
(NHL), cu thé 1a u lympho khong phai dang Hodgkin (NHL) thé hé mot, thé hé hai,
hdi quy, tai phét, dién tién chdm hodc ting trién, cu thé 1a u lympho thé nang (FL),
bénh bach cau lympho bao man tinh (CLL), u lympho ving ria (MZL), u lympho té
bao B 16n lan téa (DLBCL), u lympho t& bao vé (MCL), u lympho chuyén dang
(TL), hodc u lympho té bao T ngoai vi (PTCL).

Theo mdt phuong an cu thé khac nira, sing ché mo ta viéc st dung hop chét

c6 cong thuce (Id):

: P
N 0 N/ NH
) PN
N ™~ R? 0
"
R
(Id)
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hodc mubi duoc dung, solvat, hydrat hodc chét d@)ng phan lap thé cta no, trong d6,R?
va R* 13 nhu dugc xéc dinh trén day,
hodc mudi dugce dung, solvat, hydrat hodc chét ddng phan 1ap thé cua nod,
¢ dang mot hoat chét duy nhét,
hodc thudc ché pham két hop chia:
a) hop chit 2,3-dihydroimidazo[1,2-c]quinazolin, hogc mudi dugc dung, solvat,
hydrat hodc chét ddng phén lap thé ctia né; va
b) mdt hodc nhidu hoat chét khéc, cu thé 13 hoat chit dugc chon tir chét chéng tao
mach, chét chéng tang sinh, chét chéng viém, chét lam giam dau, chét didu bién
mién dich, chat loi tiéu, chit chéng loan nhip, chét chdng tiang cholesterol mau, chét
chbng 161 loan lipit méu, chét chdng tiéu dudng hoic chét chéng virut, cu thé hon 13
mot hodc nhiéu hoat chit khac dugc chon tir nhém bao g(‘A)m:
- Chét e ché chon loc PI3KS GS-1101, Chat tre ché BTK ibrutinib, cht trc ché IKK
BAY hop chét B, v REFAMETINIB (BAY 86-9766 (RDEA-119));

hoic thude duge phdm chira hop chét nay hoic mubi duoc dung, solvat, hydrat hodc
chit ddng phan lap thé cuia né,
hodc thudc duoc phdm chira ché phim két hop nay,
dé bao ché thudc dé diéu tri hodc phong ngtra u lympho khong phai dang Hodgkin
(NHL), cu thé 13 u lympho khong phai dang Hodgkin (NHL) thé hé mot, thé hé hai,
hdi quy, tai phét, dién tién cham hodc tang trién, cu thé 13 u lympho thé nang (FL),
bénh bach cdu lympho bao man tinh (CLL), u lympho ving ria (MZL), u lympho té
bao B 16n lan téa (DLBCL), u lympho té bao vo (MCL), u lympho chuyén dang
(TL), hodc u lympho té bao T ngoai vi (PTCL).

Theo mdt phuong an cu thé khac nira, sang ché md ta viéc st dung hop chét

cé cong thic (Ie):

-35-



30151

) 9
LA,
N e /]\o

(Te)

hodic mudi dugc dung, solvat, hydrat hodc chét ddng phan 1ap thé ctia né, trong d6,R?

RY

va R* 13 nhu duogc x4c dinh trén day,

hodc mudi duoc dung, solvat, hydrat hodc chét déng phén lap thé cua né,

¢ dang mot hoat chét duy nhét,

hogc thude ché phdm két hop chira:

a) hop chét 2,3-dihydroimidazo[1,2-c]quinazolin, hodc mudi duge dung, solvat,

hydrat hodc chit ddng phan lap thé ctia né; va

b) mdt hodc nhidu hoat chét khac, cu thé 13 hoat chit dugc chon tir chét chéng tao

mach, chét chéng tang sinh, chét chéng viém, chit 1am giam dau, chét diu bién

mién dich, chét loi tiéu, chét chéng loan nhip, chét chéng ting cholesterol méu, chét

chéng rdi loan lipit mau, chét chéng tiéu duong hoic chét chéng virut, cu thé hon 13

mot hodc nhidu hoat chit khac duge chon tir nhém bao gém:

- Chét trc ché chon loc PI3K$ GS-1101, Chét trc ché BTK ibrutinib, chit e ché IKK
BAY hop chit B, va REFAMETINIB (BAY 86-9766 (RDEA-119));

hodc thudc duoc phdm chira hop chét nay hodc mudi duge dung, solvat, hydrat hodc

chét ddng phén 14p thé cua no,

hoic thudc duoc phim chira ché phim két hop nay,

dé bao ché thudc dé diéu tri hodc phong nglra u lympho khong phai dang Hodgkin

(NHL), cu thé 1a u lympho khong phai dang Hodgkin (NHL) thé hé mét, thé hé hai,

hdi quy, tai phat, dién tién cham hodc ting trién, cu thé 13 u lympho thé nang (FL),

bénh bach ciu lympho bao man tinh (CLL), u lympho viung ria (MZL), u lympho té
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bio B 16n lan toa (DLBCL), u lympho té bao vo (MCL), u lympho chuyén dang
(TL), hogc u lympho té bao T ngoai vi (PTCL).

Theo phuong 4n dugc uu tién, sang ché mo ta viéc str dung hop chit ¢6 cong
thie (I) - (V), trong d6, R? 13 pyridin, pyridazin, pyrimidin, pyrazin, pyrol, oxazol,
thiazol, furan hodc thiophen, dugc thé thy ¥ bing 1, 2 hoic 3 nhém RS; tét hon néu
trong d6, R? 1a pyridin, pyridazin, pyrimidin, pyrazin, pyrol, oxazole hodc thiazol,

duoc thé tuy ¥ bang 1, 2 hogc 3 nhém R,

hodc mudi duge dung, solvat, hydrat hogic chét df“)ng phan lap thé cua né,
¢ dang mot hoat chét duy nhét,

hodc thude ché pham két hop chua:

a) hop chét 2,3-dihydroimidazo[1,2-c]quinazolin, hoic muédi dugc dung, solvat,

hydrat hodc chit déng phan lap thé cta nd; va

b) mdt hodc nhiéu hoat chit khéc, cu thé 13 hoat chit duoc chon tir chét chdng tao
mach, chét chéng tang sinh, chét chéng viém, chét lam giam dau, chit diéu bién
mién dich, chét 1oi tiéu, chét chéng loan nhip, chét chéng tang cholesterol mau, chét
chéng rbi loan lipit mau, chat chdng tidu dudng hodc chit chdng virut, cu thé hon 1a

mot hodc nhiéu hoat chét khéc duoc chon tir nhém bao gdm:

- Chét trc ché chon loc PI3KS GS-1101, Chat trc ché BTK ibrutinib, chét Ge ché IKK
BAY hop chit B, va REFAMETINIB (BAY 86-9766 (RDEA-119));

hodc thudc dugc phém chtta hop chét nay hodc mudi duoc dung, solvat, hydrat hodc

chét ddng phén 14p thé cia no,

hodc thudc duoc phdm chira ché phdm két hop nay,dé bao ché thudc dé diéu tri hodc
phong nglra u lympho khéng phai dang Hodgkin (NHL), cu thé 1a u lympho khong
phai dang Hodgkin (NHL) thé hé mot, thé hé hai, hdi quy, tai phat, dién tién cham
hodc tang trién, cu thé 13 u lympho thé nang (FL), bénh bach cdu lympho bao man
tinh (CLL), u lympho vung ria (MZL), u lympho té bao B 16n lan téa (DLBCL), u
lympho t& bao vo (MCL), u lympho chuyén dang (TL), hodc u lympho té bao T
ngoai vi (PTCL).
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Theo phuong a4n dugc uu tién khac nita, sang ché mo ta viée str dung hop chit
c6 cong thuec:

N-[7-metoxy-8-(3-morpholin-4-ylpropoxy)-2,3-dihydroimidazo[1,2-

c]quinazolin-5-yl]pyrimidin-5-carboxamit;

N-(8-{3-[(2R,6S)-2,6-dimetylmorpholin-4-yl]propoxy } - 7-metoxy-

2,3-dihydroimidazo[ 1,2-c]quinazolin-5-yl)nicotinamit;

N-(8-{3-[(2R,68)-2,6-dimetylmorpholin-4-yl|propoxy } - 7-metoxy-

2,3-dihydroimidazo[1,2-c]quinazolin-5-yl)-2,4-dimetyl-1,3-thiazol-5-

carboxamit;

2-amino-N-[7-metoxy-8-(3-morpholin-4-ylpropoxy)-2,3-
dihydroimidazo[1,2-c]quinazolin-5-yl]-1,3-thiazol-5-carboxamit;
2-amino-N-[7-metoxy-8-(3-morpholin-4-ylpropoxy)-2,3-
dihydroimidazo[1,2-c]quinazolin-5-yl]isonicotinamit;

2-amino-N-[ 7-metoxy-8-(3-morpholin-4-ylpropoxy)-2,3-
dihydroimidazo[1,2-c]quinazolin-5-yl]-4-metyl-1,3-thiazol-5-carboxamit;

2-amino-N-[7-metoxy-8-(3-morpholin-4-ylpropoxy)-2,3-dihydroimidazo[ 1,2-

c]quinazolin-5-yl]-4-propylpyrimidin-5-carboxamit;
N-{8-[2-(4-etylmorpholin-2-yl)etoxy]-7-metoxy-2,3-
dihydroimidazo[1,2-c]quinazolin-5-yl}nicotinamit;
N-{8-[2-(dimetylamin)etoxy]-7-metoxy-2,3-dihydroimidazo[ 1,2~
c]quinazolin-5-yl}pyrimidin-5-carboxamit;
N-(8-{3-[2-(hydroxymetyl)morpholin-4-yl]propoxy } -7-metoxy-
2,3-dihydroimidazo[ 1,2-c]quinazolin-5-yl)nicotinamit;
N-(8-{3-[2-(hydroxymetyl)morpholin-4-yl]propoxy} -7-metoxy-
2,3-dihydroimidazo[ 1,2-c]quinazolin-5-yl)nicotinamit;

N-{8-[3-(dimetylamin)propoxy]-7-metoxy-2,3-dihydroimidazo[1,2-
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c]quinazolin-5-yl}nicotinamit 1-oxit;
2-amino-N-[7-metoxy-8-(3-morpholin-4-ylpropoxy)-2,3-dihydroimidazo[ 1,2~
c]quinazolin-5-yl]pyrimidin-5-carboxamit;
N-[7-metoxy-8-(3-morpholin-4-ylpropoxy)-2,3-dihydroimidazo[1,2-
c]quinazolin-5-yl1]-6-(2-pyrolidin-1-yletyl)nicotinamit;
6-(xyclopentylamin)-N-[7-metoxy-8-(3-morpholin-4-ylpropoxy)-
2,3-dihydroimidazo[1,2-c]quinazolin-5-yl]nicotinamit;
N-[8-(2-hydroxy-3-morpholin-4-ylpropoxy)-7-metoxy-2,3-
dihydroimidazo[1,2-c]quinazolin-5-yl]nicotinamit;
N-{7-metoxy-8-[3-(3-metylmorpholin-4-yl)propoxy]-2,3-
dihydroimidazo[1,2-c]quinazolin-5-yl}nicotinamit;
N-(8-{3-[2-(hydroxymetyl)morpholin-4-yl|propoxy}-7-metoxy-2,3-
dihydroimidazo[1,2-c]quinazolin-5-yl)nicotinamit;
N-(8-{2-[4-(xyclobutylmetyl)morpholin-2-yl]etoxy}-7-metoxy-2,3-
dihydroimidazo[1,2-c]quinazolin-5-yl)nicotinamit;
N-(7-metoxy-8-{2-[4-(2-metoxyetyl)morpholin-2-yl]etoxy}-2,3-
dihydroimidazo[1,2-c]quinazolin-5-yl)nicotinamit;
N-{8-[(4-etylmorpholin-2-yl)metoxy]-7-metoxy-2,3-dihydroimidazo[1,2-
c]quinazolin-5-yl}nicotinamit;

N-(7-metoxy-8-{[4-(2-metoxyetyl)morpholin-2-ylJmetoxy}-2,3-

dihydroimidazo[1,2-c]quinazolin-5-yl)nicotinamit;

N-{7-metoxy-8-[(4-metylmorpholin-2-yl)metoxy]-2,3-dihydroimidazo[1,2-

c]quinazolin-5-yl}nicotinamit;

N-[7-metoxy-8-(3-morpholin-4-ylpropoxy)-2,3-dihydroimidazo[1,2-

c]quinazolin-5-yl]pyrimidin-4-carboxamit;

2-amino-N-[7-metoxy-8-(3-morpholin-4-ylpropoxy)-2,3-dihydroimidazo[1,2-

c]quinazolin-5-yl|pyrimidin-4-carboxamit;
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N-[7-metoxy-8-(3-morpholin-4-ylpropoxy)-2,3-dihydroimidazo[ 1,2-
c]quinazolin-5-yl]-1-metyl-1H-imidazol-4-carboxamit;
rel-N-(8-{3-[(2R,6S)-2,6-dimetylmorpholin-4-yl]propoxy}-7-metoxy-2,3-
dihydroimidazo[1,2-c]quinazolin-5-yl)pyrimidin-5-carboxamit;
rel-N-(8-{3-[(2R,65)-2,6-dimetylmorpholin-4-yl]propoxy}-7-metoxy-2,3-
dihydroimidazo[1,2-c]quinazolin-5-yl)-6-metylnicotinamit;
rel-6-axetamido-N-(8-{3-[(2R,68)-2,6-dimetylmorpholin-4-yl]propoxy}-7-
metoxy-2,3-dihydroimidazo[1,2-c]quinazolin-5-yl)nicotinamit;
N-[7-metoxy-8-(3-morpholin-4-ylpropoxy)-2,3-dihydroimidazo[1,2-
c¢]quinazolin-5-yl1]-1-metyl-1H-imidazol-5-carboxamit;
6-amino-N-[7-metoxy-8-(3-morpholin-4-ylpropoxy)-2,3-dihydroimidazo[ 1,2-
c]quinazolin-5-yl]-2-metylnicotinamit;
2-amino-N-[7-metoxy-8-(3-morpholin-4-ylpropoxy)-2,3-dihydroimidazo[1,2-
c]quinazolin-5-yl]-4-metylpyrimidin-5-carboxamit;
6-amino-5-bromo-N-[7-metoxy-8-(3-morpholin-4-ylpropoxy)-2,3-
dihydroimidazo[1,2-c]quinazolin-5-yl|nicotinamit;
2-amino-N-[7-metoxy-8-(3-morpholin-4-ylpropoxy)-2,3-dihydroimidazo[1,2-
c]quinazolin-5-yl1]-1,3-oxazol-5-carboxamit;
N-[7-metoxy-8-(morpholin-2-ylmetoxy)-2,3-dihydroimidazo[ 1,2~
c]quinazolin-5-yl]nicotinamit;
2-{[2-(dimetylamin)etyl]amin}-N-{8-[3-(dimetylamin)propoxy]-7-metoxy-
2,3-dihydroimidazo[1,2-c]quinazolin-5-yl} pyrimidin-5-carboxamit;
2-amino-N-{8-[3-(dimetylamin)propoxy]-7-metoxy-2,3-dihydroimidazo[1,2-
c]quinazolin-5-yl}-1,3-thiazol-5-carboxamit;
rel-2-amino-N-(8-{3-[(2R,6S)-2,6-dimetylmorpholin-4-yl]propoxy}-7-
metoxy-2,3-dihydroimidazo[ 1,2-c]quinazolin-5-yl)pyrimidin-5-carboxamit;
rel-6-amino-N-(8-{3-[(2R,6S)-2,6-dimetylmorpholin-4-yl]propoxy}-7-

metoxy-2,3-dihydroimidazo[ 1,2-c]quinazolin-5-yl)nicotinamit;
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2-[(2-hydroxyetyl)amin]-N-[7-metoxy-8-(3-morpholin-4-ylpropoxy)-2,3-
dihydroimidazo[ 1,2-c]quinazolin-5-yl]pyrimidin-5-carboxamit;
N-[7-metoxy-8-(3-morpholin-4-ylpropoxy)-2,3-dihydroimidazo[1,2-
c]quinazolin-5-yl]-2-[(3-metoxypropyl)amin]pyrimidin-5-carboxamit;

2-amino-N-{8-[3-(dimetylamin)propoxy]-7-metoxy-2,3-dihydroimidazo[ 1,2~

c]quinazolin-5-yl} pyrimidin-5-carboxamit;

N-[7-metoxy-8-(3-morpholin-4-ylpropoxy)-2,3-dihydroimidazo[1,2-
c]quinazolin-5-yl]-2-[(3-morpholin-4-ylpropyl)amin]pyrimidin-5-carboxamit;

2-[(2-metoxyetyl)amin]-N-[ 7-metoxy-8-(3-morpholin-4-ylpropoxy)-2,3-

dihydroimidazo[1,2-c]quinazolin-5-yl]pyrimidin-5-carboxamit;

2-{[2-(dimetylamin)etyl]amin}-N-[ 7-metoxy-8-(3-morpholin-4-ylpropoxy)-

2,3-dihydroimidazo[1,2-c]quinazolin-5-yl]pyrimidin-5-carboxamit;

6-amino-N-{8-[3-(dimetylamin)propoxy]|-7-metoxy-2,3-dihydroimidazo[ 1,2~

c]quinazolin-5-yl}nicotinamit;

N-[7-metoxy-8-(3-morpholin-4-ylpropoxy)-2,3-dihydroimidazo[1,2-

c]quinazolin-5-yl]-2-pyrolidin-1-ylpyrimidin-5-carboxamit;

N-[7-metoxy-8-(3-morpholin-4-ylpropoxy)-2,3-dihydroimidazol[ 1,2-
c]quinazolin-5-yl]-2-(4-metylpiperazin-1-yl)pyrimidin-5-carboxamit;

N-[7-metoxy-8-(3-morpholin-4-ylpropoxy)-2,3-dihydroimidazol[ 1,2-

c]quinazolin-5-yl]-2-morpholin-4-ylpyrimidin-5-carboxamit;

N-[7-metoxy-8-(3-morpholin-4-ylpropoxy)-2,3-dihydroimidazo[1,2-

c]quinazolin-5-yl]-6-piperazin-1-ylnicotinamit hydroclorua;

6-[(3S)-3-aminpyrolidin-1-yl]-N-[ 7-metoxy-8-(3-morpholin-4-ylpropoxy)-
2,3-dihydroimidazo[1,2-c]quinazolin-5-yl]nicotinamit hydroclorua hydrat;

6-[(3R)-3-aminpyrolidin-1-yl]-N-[7-metoxy-8-(3-morpholin-4-ylpropoxy)-

2,3-dihydroimidazo[1,2-c]quinazolin-5-yl]nicotinamit hydroclorua;

6-[(4-flobenzyl)amin]-N-[7-metoxy-8-(3-morpholin-4-ylpropoxy)-2,3-

dihydroimidazo[1,2-c]quinazolin-5-yl]nicotinamit;
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6-[(2-furylmetyl)amin]-N-[ 7-metoxy-8-(3-morpholin-4-ylpropoxy)-2,3-
dihydroimidazo[1,2-c]quinazolin-5-yl|nicotinamit;
6-[(2-metoxyetyl)amin]-N-[ 7-metoxy-8-(3-morpholin-4-ylpropoxy)-2,3-
dihydroimidazo[1,2-c]quinazolin-5-yl]nicotinamit;
N-[7-metoxy-8-(3-morpholin-4-ylpropoxy)-2,3-dihydroimidazo[1,2-
c]quinazolin-5-yl]-6-(1H-pyrol-1-yl)nicotinamit;
N-[7-metoxy-8-(3-morpholin-4-ylpropoxy)-2,3-dihydroimidazo[1,2-
c]quinazolin-5-yl]-6-morpholin-4-ylnicotinamit;
N-{7-metoxy-8-[3-(metylamin)propoxy]-2,3-dihydroimidazo[ 1,2~
c]quinazolin-5-yl}nicotinamit;

6-[(2,2-dimetylpropanoyl)amin]-N-[ 7-metoxy-8-(3-morpholin-4-ylpropoxy)-
2,3-dihydroimidazol[ 1,2-c]quinazolin-5-yl]nicotinamit;
6-[(xyclopropylcacbonyl)amin]-N-[ 7-metoxy-8-(3-morpholin-4-ylpropoxy)-
2,3-dihydroimidazo[1,2-c]quinazolin-5-yl]nicotinamit
N-[7-metoxy-8-(3-morpholin-4-ylpropoxy)-2,3-dihydroimidazo[1,2-
c]quinazolin-5-yl]-6-(2,2,2-trifloetoxy)nicotinamit;
N-[7-metoxy-8-(3-morpholin-4-ylpropoxy)-2,3-dihydroimidazo[1,2-
c]quinazolin-5-yl]-6-(triflometyl)nicotinamit;

6-(isobutyrylamin)-N-[ 7-metoxy-8-(3-morpholin-4-ylpropoxy)-2,3-

dihydroimidazo[1,2-c]quinazolin-5-yl|nicotinamit;

N-{7-metoxy-8-[3-(4-metylpiperazin-1-yl)propoxy]-2,3-dihydroimidazo[1,2-

c¢]quinazolin-5-yl}nicotinamit;

N-[7-metoxy-8-(3-morpholin-4-ylpropoxy)-2,3-dihydroimidazo[1,2-

c]quinazolin-5-yl]-2-{[(metylamin)cacbonyl]amin}-1,3-thiazol-4-carboxamit;

N-[7-metoxy-8-(3-morpholin-4-ylpropoxy)-2,3-dihydroimidazo[1,2-

c]quinazolin-5-yl]-6-{[(metylamin)cacbonyl]amin}nicotinamit;

N-[7-metoxy-8-(3-morpholin-4-ylpropoxy)-2,3-dihydroimidazo[1,2-

c]quinazolin-5-yl]-2-(metylamin)-1,3-thiazol-4-carboxamit;
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N-[7-metoxy-8-(2-morpholin-4-yletoxy)-2,3-dihydroimidazo[1,2-
c]quinazolin-5-yl]nicotinamit;
N-{8-[2-(dimetylamin)etoxy]-7-metoxy-2,3-dihydroimidazo[1,2-
c]quinazolin-5-y1}-2,4-dimetyl-1,3-thiazol-5-carboxamit;
N-{8-[2-(dimetylamin)etoxy]-7-metoxy-2,3-dihydroimidazo[1,2-
c]quinazolin-5-yl}-6-metylnicotinamit;
6-{[(isopropylamin)cacbonyl]amin}-N-[7-metoxy-8-(3-morpholin-4-
ylpropoxy)-2,3-dihydroimidazo[1,2-c]quinazolin-5-yl]nicotinamit;
N-[7-metoxy-8-(3-morpholin-4-ylpropoxy)-2,3-dihydroimidazo[1,2-
c¢]quinazolin-5-yl]-6-pyrolidin-1-ylnicotinamit;
6-(dimetylamin)-N-[7-metoxy-8-(3-morpholin-4-ylpropoxy)-2,3-
dihydroimidazo[1,2-c]quinazolin-5-yl]nicotinamit;
N-[7-metoxy-8-(3-piperidin-1-ylpropoxy)-2,3-dihydroimidazo[1,2-
c]quinazolin-5-yl]nicotinamit;
N-[7-metoxy-8-(2-pyrolidin-1-yletoxy)-2,3-dihydroimidazo[ 1,2-c]quinazolin-
5-yl]nicotinamit;

N-[7-metoxy-8-(2-piperidin-1-yletoxy)-2,3-dihydroimidazo[ 1,2-c]quinazolin-
5-yl]nicotinamit;
6-{[(etylamin)cacbonyl]amin}-N-[7-metoxy-8-(3-morpholin-4-ylpropoxy)-
2,3-dihydroimidazo[ 1,2-c]quinazolin-5-yl]nicotinamit;
6-flo-N-[7-metoxy-8-(3-morpholin-4-ylpropoxy)-2,3-dihydroimidazol[ 1,2-
c]quinazolin-5-yl]nicotinamit;
2-amino-N-[7-metoxy-8-(3-morpholin-4-ylpropoxy)-2,3-dihydroimidazo[1,2-
c¢]quinazolin-5-yl1]-1,3-oxazol-4-carboxamit;
2-(etylamin)-N-[7-metoxy-8-(3-morpholin-4-ylpropoxy)-2,3-
dihydroimidazo[1,2-c]quinazolin-5-yl]-1,3-thiazol-4-carboxamit;

N-[7-metoxy-8-(3-morpholin-4-ylpropoxy)-2,3-dihydroimidazo[1,2-

c]quinazolin-5-yl|pyrazin-2-carboxamit;
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N-[8-(2-aminetoxy)-7-metoxy-2,3-dihydroimidazo[1,2-c]quinazolin-5-
yl]nicotinamit;
6-amino-N-[7-metoxy-8-(3-morpholin-4-ylpropoxy)-2,3-dihydroimidazo[1,2-
c]quinazolin-5-yl]nicotinamit;
N-[7-metoxy-8-(3-morpholin-4-ylpropoxy)-2,3-dihydroimidazo[1,2-
c]quinazolin-5-yl]isonicotinamit;
N-{8-[3-(dietylamin)propoxy]-7-metoxy-2,3-dihydroimidazo[1,2-
c]quinazolin-5-yl}nicotinamit;
N-{8-[2-(diisopropylamin)etoxy]-7-metoxy-2,3-dihydroimidazo[1,2-
c]quinazolin-5-yl}nicotinamit;
N-{8-[2-(dietylamin)etoxy]-7-metoxy-2,3-dihydroimidazo[ 1,2-c]quinazolin-
5-yl}nicotinamit;
N-{8-[3-(dimetylamin)propoxy]-7-metoxy-2,3-dihydroimidazo[1,2-
c]quinazolin-5-yl}nicotinamit;
N-{8-[2-(dimetylamin)etoxy]-7-metoxy-2,3-dihydroimidazo[1,2-
c]quinazolin-5-yl}nicotinamit;
N-[7-metoxy-8-(3-morpholin-4-ylpropoxy)-2,3-dihydroimidazo[1,2-
c]quinazolin-5-yl]-2-(metylamin)pyrimidin-5-carboxamit;
N-[7-metoxy-8-(3-morpholin-4-ylpropoxy)-2,3-dihydroimidazo[1,2-
c]quinazolin-5-yl]-2-(metylthio)pyrimidin-5-carboxamit;
N-[8-(3-aminpropoxy)-7-metoxy-2,3-dihydroimidazo[ 1,2-c]quinazolin-5-
yl]nicotinamit trifloaxetat;
N-[7-metoxy-8-(3-morpholin-4-ylpropoxy)-2,3-dihydroimidazo[1,2-
c]quinazolin-5-yl]thiophen-2-carboxamit;
N-[7-metoxy-8-(3-morpholin-4-ylpropoxy)-2,3-dihydroimidazo[1,2-
c]quinazolin-5-yl]-2,4-dimetyl-1,3-thiazol-5-carboxamit;
2-metoxy-N-[7-metoxy-8-(3-morpholin-4-ylpropoxy)-2,3-

dihydroimidazo[1,2-c]quinazolin-5-yl|pyrimidin-5-carboxamit;
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N-[7-metoxy-8-(3-morpholin-4-ylpropoxy)-2,3-dihydroimidazo[1,2-
c]quinazolin-5-yl]-3-furamit;
N-[7-metoxy-8-(3-morpholin-4-ylpropoxy)-2,3-dihydroimidazo[1,2-
c¢]quinazolin-5-yl]thiophen-3-carboxamit;
N-[7-metoxy-8-(3-morpholin-4-ylpropoxy)-2,3-dihydroimidazo[ 1,2-
c]quinazolin-5-y1]-2-metyl-1,3-thiazol-4-carboxamit;
6-metoxy-N-[7-metoxy-8-(3-morpholin-4-ylpropoxy)-2,3-
dihydroimidazo[1,2-c]quinazolin-5-yl]nicotinamit;
5-metoxy-N-[7-metoxy-8-(3-morpholin-4-ylpropoxy)-2,3-
dihydroimidazo[1,2-c]quinazolin-5-yl|nicotinamit;
N-[7-metoxy-8-(3-morpholin-4-ylpropoxy)-2,3-dihydroimidazo[ 1,2-
c]quinazolin-5-yl]-6-metylnicotinamit;
6-(axetylamin)-N-[7-metoxy-8-(3-morpholin-4-ylpropoxy)-2,3-
dihydroimidazo[1,2-c]quinazolin-5-yl|nicotinamit;
N-[7-metoxy-8-(3-morpholin-4-ylpropoxy)-2,3-dihydroimidazo[ 1,2~
c]quinazolin-5-yl]nicotinamit;

hoic mudi, solvat, hydrat hodc chét ddng phén 1ap thé duoc chép nhén vé mit sinh 1y

cda nd,

& dang mot hoat chit duy nhét,

hodc thudc ché pham két hop chua:

a) hop chat 2,3-dihydroimidazo[1,2-c]quinazolin, hodc mubi duge dung, solvat,

hydrat hodc chat ddng phan 1ap thé ctia né; va

b) mdt hodc nhiéu hoat chit khac, cu thé 13 hoat chét dugc chon tir chét chéng tao

mach, chdt chéng ting sinh, chit chéng viém, chét 1am giam dau, chit diéu bién

mién dich, chét loi tiéu, chét chéng loan nhip, chét chéng tang cholesterol mau, chét

chéng réi loan lipit méu, chit chdng tiéu duong hoic chat chdng virut, cu thé hon 1a

mdt hodc nhiéu hoat chét khac duoc chon tir nhém bao gém:

- Chét tie ché chon loc PI3K8 GS-1101, Chét tic ché BTK ibrutinib, chét e ché KK

BAY hop chit B, v REFAMETINIB (BAY 86-9766 (RDEA-119));
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hodc thudc duoc phém chtra hop chét nay hozc mudi dugc dung, solvat, hydrat hodc
chét ddng phan lap thé ctia no,
hoac thudc dugc phém chtra ché phém két hop nay,
dé bao ché thudc dé diéu tri hoic phong nglra u lympho khong phai dang Hodgkin
(NHL), cu thé 1 u lympho khong phai dang Hodgkin (NHL) thé hé mét, thé hé hai,
hoi quy, tai phat, dién tién cham hoic ting trién, cu thé 13 u lympho thé nang (FL),
bénh bach ciu lympho bao man tinh (CLL), u lympho ving ria (MZL), u lympho té
bao B 16n lan téa (DLBCL), u lympho té bao vé (MCL), u lympho chuyén dang
(TL), hodc u lympho t& bao T ngoai vi (PTCL).
Theo phuong an dugc uu tién, sang ché mé ta viée str dung hop chét ¢ cong
thire:
N-[7-metoxy-8-(3-morpholin-4-ylpropoxy)-2,3-dihydroimidazo[1,2-
c]quinazolin-5-yl|nicotinamit;
N-[7-metoxy-8-(3-morpholin-4-ylpropoxy)-2,3-dihydroimidazo[ 1,2~
c]quinazolin-5-yl]-6-metylnicotinamit;
5-metoxy-N-[ 7-metoxy-8-(3-morpholin-4-ylpropoxy)-2,3-
dihydroimidazo[1,2-c]quinazolin-5-yl]nicotinamit;
N-[7-metoxy-8-(3-morpholin-4-ylpropoxy)-2,3-dihydroimidazo[1,2-
c]quinazolin-5-yl]-2,4-dimetyl-1,3-thiazol-5-carboxamit;
N-{8-[2-(dimetylamin)etoxy]-7-metoxy-2,3-dihydroimidazo[ 1,2-
c]quinazolin-5-yl}nicotinamit;
N-{8-[3-(dimetylamin)propoxy]-7-metoxy-2,3-dihydroimidazo[1,2-
c]quinazolin-5-yl}nicotinamit;
6-{[(isopropylamin)cacbonyl]amin}-N-[7-metoxy-8-(3-morpholin-4-
ylpropoxy)-2,3-dihydroimidazo[1,2-c]quinazolin-5-yl|nicotinamit;
N-{8-[2-(dimetylamin)etoxy]-7-metoxy-2,3-dihydroimidazo[1,2-
c]quinazolin-5-yl1}-2,4-dimetyl-1,3-thiazol-5-carboxamit;
N-[7-metoxy-8-(2-morpholin-4-yletoxy)-2,3-dihydroimidazo[1,2-

c]quinazolin-5-yl]nicotinamit;
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rel-6-amino-N-(8-{3-[(2R,6S)-2,6-dimetylmorpholin-4-yl]propoxy} - 7-

metoxy-2,3-dihydroimidazo[1,2-c]quinazolin-5-yl)nicotinamit;

rel-2-amino-N-(8-{3-[(2R,6S)-2,6-dimetylmorpholin-4-yl|propoxy}-7-

metoxy-2,3-dihydroimidazo[1,2-c]quinazolin-5-yl)pyrimidin-5-carboxamit;

2-amino-N-[7-metoxy-8-(3-morpholin-4-ylpropoxy)-2,3-dihydroimidazo[1,2-

c]quinazolin-5-yl]pyrimidin-5-carboxamit;

N-{8-[2-(dimetylamin)etoxy]-7-metoxy-2,3-dihydroimidazo[ 1,2~

c]quinazolin-5-yl}pyrimidin-5-carboxamit;
N-[7-metoxy-8-(3-morpholin-4-ylpropoxy)-2,3-dihydroimidazol[ 1,2-
c]quinazolin-5-yl|pyrimidin-5-carboxamit;

hodc mubi dugce dung, solvat, hydrat ho#c chét ddng phan 1ap thé cua no,

& dang mdt hoat chét duy nhét,

hodc thudc ché pham két hop chira:

a) hop chét 2,3-dihydroimidazo[1,2-c]quinazolin, hodc mudi dugc dung, solvat,
hydrat hodc chét ddng phan lap thé cia né; va

b) mdt hoac nhiu hoat chét khac, cu thé 13 hoat chét duoc chon tir chét chéng tao
mach, chét chéng tang sinh, chét chéng viém, chit lam giam dau, chat diéu bién
mién dich, chét loi tiéu, chét chéng loan nhip, chét chéng tang cholesterol mau, chét
chéng rdi loan lipit mau, chét chéng tiéu duong hoic chét chéng virut, cu thé hon 1a

mot hodc nhiéu hoat chét khac duoc chon tir nhém bao gdm:

- Chét e ché chon loc PI3K5 GS-1101, Chét e ché BTK ibrutinib, chit Gc ché IKK
BAY hop chit B, va REFAMETINIB (BAY 86-9766 (RDEA-119));

hodc thudc duoc pham chira hop chét nay hoic mudi dugc dung, solvat, hydrat hogc

chét ddng phén 1ap thé cta né,
hogc thudc duge pham chira ché pham két hop nay,

dé bao ché thudc dé didu tri hoic phong ngira u lympho khong phai dang Hodgkin
(NHL), cu thé 1a u lympho khong phai dang Hodgkin (NHL) thé hé mot, thé hé hai,
hdi quy, tai phat, dién tién chm hodc ting trién, cu thé 12 u lympho thé nang (FL),
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bénh bach cau lympho bao man tinh (CLL), u lympho vung ria (MZL), u lympho té
bao B 16n lan tdéa (DLBCL), u lympho t& bao vo (MCL), u lympho chuyén dang
(TL), hoac u lympho t bao T ngoai vi (PTCL).

Theo phuong an dugc uu tién, sang ché mo ta viéc st dung hop chét c6 cong
thuce:
2-amino-N-[7-metoxy-8-(3-morpholin-4-ylpropoxy)-2,3-dihydroimidazo[1,2-
c]quinazolin-5-yl]pyrimidin-5-carboxamit, hodc mudi duge dung, solvat, hydrat hoic
chét ddng phan 1ap thé ctia né;
¢ dang mot hoat chét duy nhat,
hodc thudc duoc phérn chtra hop chit nay hoic mudi duge dung, solvat, hydrat hoic
chét ddng phan 1ap thé cua no,
dé bao ché thudc dé diéu tri hodc phong nglra u lympho khong phai dang Hodgkin
(NHL), cu thé 13 u lympho khong phai dang Hodgkin (NHL) thé h¢ mot, thé hé hai,
hdi quy, tai phat, dién tién cham hodc ting trién, cu thé 13 u lympho thé nang (FL),
bénh bach cau lympho bao man tinh (CLL), u lympho ving ria (MZL), u lympho té
bao B 16n lan téa (DLBCL), u lympho té bao vé (MCL), u lympho chuyén dang
(TL), hoac u lympho té bao T ngoai vi (PTCL).

Theo phuong an dugc vu tién, sang ché mé ta viéc str dung hop chét c6 cong
thtre:
2-amino-N-[ 7-metoxy-8-(3-morpholin-4-ylpropoxy)-2,3-dihydroimidazol[ 1,2-
c¢]quinazolin-5-yl]pyrimidin-5-carboxamit dihydroclorua;
0 dang mdt hoat chét duy nhét,
hodc thudc dugc phérn chtra hop chéit nay hozc mudi duge dung, solvat, hydrat hoic
chét ddng phén 1ap thé ctia né,
dé bao ché thudc dé diéu tri hoic phong nglra u lympho khong phai dang Hodgkin
(NHL), cu thé 13 u lympho khong phai dang Hodgkin (NHL) thé hé mot, thé hé hai,
hdi quy, tai phat, dién tién chdm hodc ting trién, cu thé 1a u lympho thé nang (FL),

bénh bach ciu lympho bao man tinh (CLL), u lympho ving ria (MZL), u lympho té
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bao B 16n lan téa (DLBCL), u lympho té bao vé (MCL), u lympho chuyén dang
(TL), hodc u lympho té bao T ngoai vi (PTCL).

Theo phuong 4n dugc uu tién, sang ché mo ta viée st dung ché pham két
hop chura:
a) 2-amino-N-[7-metoxy-8-(3-morpholin-4-ylpropoxy)-2,3-dihydroimidazo[1,2-
c]quinazolin-5-yl]pyrimidin-5-carboxamit, hodc mubi duoc dung, solvat, hydrat hogic
chét ddng phan 14p thé ctia né; va
b) mot hoac nhidu hoat chét khac, cu thé 1a hoat chit dugc chon tir chét chdng tao
mach, cht chéng tang sinh, chét chéng viém, chét lam giam dau, chét didu bién
mién dich, chét loi tidu, chit chéng loan nhip, chét chdéng tang cholesterol mau, chét
chéng rdi loan lipit mau, chat chéng tiéu dudong hoic chét chéng virut, cu thé hon 13
mdt hodc nhiéu hoat chit khac duoc chon tir nhém bao gém:
- Chét e ché chon loc PI3KS GS-1101, Chét tre ché BTK ibrutinib, chét e ché IKK

BAY hop chit B, va REFAMETINIB (BAY 86-9766 (RDEA-119));

hodc thudc dugc phém chira hop chét nay hozc mubi duoc dung, solvat, hydrat hodc
chét ddng phan 14p thé cua né,
hodc thudc duoc pham chira ché pham két hop nay,
dé bao ché thudc dé didu tri hodc phong nglra u lympho khong phai dang Hodgkin
(NHL), cu thé 12 u lympho khong phai dang Hodgkin (NHL) thé h¢ mot, thé hé hai,
hdi quy, tai phét, dién tién cham hodc ting trién, cy thé 1a u lympho thé nang (FL),
bénh bach ciu lympho bao man tinh (CLL), u lympho ving ria (MZL), u lympho té
bao B 16n lan toa (DLBCL), u lympho t& bao vé (MCL), u lympho chuyén dang
(TL), hodc u lympho t€ bao T ngoai vi (PTCL).

Theo phuong &n dugc uu tién, sdng ché mo ta viéc st dung ché phdm két
hop chura:
a) 2-amino-N-[7-metoxy-8-(3-morpholin-4-ylpropoxy)-2,3-dihydroimidazo[ 1,2~
c]quinazolin-5-yl]pyrimidin-5-carboxamit, hodc mudi duoc dung, solvat, hydrat hodc
chét ddng phén lap thé clia no; va

b) hoat chét khac 1a chét tic ché chon loc PI3KS GS-1101;
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hodc thudc dugc phém chtta hop chét nay hodc mudi dugc dung, solvat, hydrat hodc
chét ddng phan 1ap thé ctia né,
hodc thudc dugc phém chira ché phém két hop nay,
dé bao ché thudc dé didu tri hoic phong nglra u lympho khong phai dang Hodgkin
(NHL), cu thé 1a u lympho khong phai dang Hodgkin (NHL) thé hé mot, thé hé hai,
hdi quy, tai phat, dién tién cham hogc tang trién, cu thé 1a u lympho thé nang (FL),
bénh bach ciu lympho bao man tinh (CLL), u lympho ving ria (MZL), u lympho té
bao B 16n lan téa (DLBCL), u lympho té bao vé (MCL), u lympho chuyén dang
(TL), hodc u lympho té bao T ngoai vi (PTCL).
Theo phuong an dugc uu tién, sang ché mb ta viéc str dung ché phim két

hop chura:
a) 2-amino-N-[7-metoxy-8-(3-morpholin-4-ylpropoxy)-2,3-dihydroimidazo[1,2-
c]quinazolin-5-yl]pyrimidin-5-carboxamit, hodc mudi duoc dung, solvat, hydrat hodc
chit ddng phan 1ap thé cta no; va
b) hoat chit khéc 13 chit Grc ché BTK ibrutinib;
hoac thudc dugc phém chira hop chét nay hodc mudi duoc dung, solvat, hydrat hodc
chét ddng phan 1ap thé cua no,
hoic thudc duge phdm chira ché phdm két hop nay,
dé bao ché thubc dé diéu tri hoic phong ngira u lympho khong phai dang Hodgkin
(NHL), cu thé 1a u lympho khong phai dang Hodgkin (NHL) thé hé¢ mét, thé hé hai,
hdi quy, tai phét, dién tién cham hogc ting trién, cu thé 12 u lympho thé nang (FL),
bénh bach cau lympho bao man tinh (CLL), u lympho ving ria (MZL), u lympho té
bao B 16n lan téa (DLBCL), u lympho té bao vo (MCL), u lympho chuyén dang
(TL), hodc u lympho té bao T ngoai vi (PTCL).

Theo phuong 4n dugc uu tién, sang ché mb ta viéc sir dung ché phdm két hop
chua:
a) 2-amino-N-[7-metoxy-8-(3-morpholin-4-ylpropoxy)-2,3-dihydroimidazo[1,2-
c]quinazolin-5-yl]pyrimidin-5-carboxamit, hodc mudi duoc dung, solvat, hydrat hodc

chét ddng phén 1ap thé cia né; va
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b) hoat chét khac 1a chit trc ché IKK BAY hop chét B;

hodc thudc dugc phém chtra hop chét nay hodc mudi duoc dung, solvat, hydrat hodc
chat ddng phén 1ap thé cia no,
hodc thudc duoc phim chira ché phdm két hop nay,
dé bao ché thudc dé didu tri hodc phong ngira u lympho khong phai dang Hodgkin
(NHL), cu thé 13 u lympho khéng phai dang Hodgkin (NHL) thé hé mét, thé hé hai,
hdi quy, tai phat, dién tién chdm hoc tang trién, cu thé 12 u lympho thé nang (FL),
bénh bach ciu lympho bio man tinh (CLL), u lympho ving ria (MZL), u lympho té
bao B 1én lan téa (DLBCL), u lympho té bao vé (MCL), u lympho chuyén dang
(TL), hodc u lympho té bao T ngoai vi (PTCL).

Theo phuong an dugc uu tién, sang ché mo ta viéc s dung ché pham két hop
chtra:
a) 2-amino-N-[7-metoxy-8-(3-morpholin-4-ylpropoxy)-2,3-dihydroimidazo[ 1,2-
c]quinazolin-5-yl]pyrimidin-5-carboxamit, hodc mudi duoc dung, solvat, hydrat hodc
chit ddng phén 14p thé cua né; va
b) hoat chat khac 1da REFAMETINIB (BAY 86-9766 (RDEA-119));

hodc thudc duogc phém chtra hop chét nay hoac mubi dugce dung, solvat, hydrat hodc
chét ddng phan 1ap thé ctia né,
hoiic thudc duoc phim chira ché phdm két hop nay,
dé bao ché thudc dé diéu tri hoic phong nglra u lympho khong phai dang Hodgkin
(NHL), cu thé 13 u lympho khong phai dang Hodgkin (NHL) thé hé mot, thé hé hai,
hdi quy, tai phat, dién tién cham hodc ting trién, cu thé 12 u lympho thé nang (FL),
bénh bach cau lympho bao man tinh (CLL), u lympho vung ria (MZL), u lympho té
bao B 16n lan téa (DLBCL), u lympho té bao vo (MCL), u lympho chuyén dang
(TL), hodc u lympho té bao T ngoai vi (PTCL).

Theo phuong an dugc uu tién, sang ché mo ta viée st dung ché pham két hop
chtra:
a) 2-amino-N-[7-metoxy-8-(3-morpholin-4-ylpropoxy)-2,3-dihydroimidazo[1,2-

c]quinazolin-5-yl]pyrimidin-5-carboxamit dihydroclorua; va
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b) hoat chét khéc 14 chét trc ché chon loc PI3K§ GS-1101;

hoac thudc duogc phém chtra hop chét nay hodc mudi duge dung, solvat, hydrat hodc
chét ddng phan l4p thé cua nd,
hodc thude duge phdm chia ché phém két hop nay,
dé bao ché thudc dé didu tri hoiac phong ngira u lympho khéng phai dang Hodgkin
(NHL), cu thé 1 u lympho khong phai dang Hodgkin (NHL) thé hé mot, thé hé hai,
hdi quy, tai phat, dién tién cham hodc ting trién, cu thé 13 u lympho thé nang (FL),
bénh bach cdu lympho bao man tinh (CLL), u lympho viing ria (MZL), u lympho té
bao B 16n lan téa (DLBCL), u lympho té bao vo (MCL), u lympho chuyén dang
(TL), hodc u lympho té bao T ngoai vi (PTCL).

Theo phuong 4n duge wu tién, sang ché mé ta viée st dung ché phim két hop
chtra:
a) 2-amino-N-[7-metoxy-8-(3-morpholin-4-ylpropoxy)-2,3-dihydroimidazo[1,2-
c]quinazolin-5-yl]pyrimidin-5-carboxamit dihydroclorua; va
b) hoat chit khéc 14 chit trc ché BTK ibrutinib;
hodic thude dugc pham chira hop chét nay hoic mudi duoc dung, solvat, hydrat hozic
chét ddng phan 1ap thé cta né,
hodc thudc duoc pham chtra ché phdm két hop nay,
dé bao ché thubc dé didu tri hodc phong ngira u lympho khodng phai dang Hodgkin
(NHL), cu thé 1 u lympho khéng phai dang Hodgkin (NHL) thé hé mét, thé hé hai,
hdi quy, tai phat, dién tién cham hodc ting trién, cu thé 1a u lympho thé nang (FL),
bénh bach cu lympho bao man tinh (CLL), u lympho viing ria (MZL), u lympho té
bao B 16n lan téa (DLBCL), u lympho t& bao vé (MCL), u lympho chuyén dang
(TL), hodc u lympho té bao T ngoai vi (PTCL).

Theo phuong 4n dugc wu tién, sang ché mb ta viée str dung ché phim két hop
chua:
a) 2-amino-N-[7-metoxy-8-(3-morpholin-4-ylpropoxy)-2,3-dihydroimidazo[1,2-
c]quinazolin-5-yl]pyrimidin-5-carboxamit dihydroclorua; va

b) hoat chét khéc 1a chét e ché IKK BAY 13 hop chét B;
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hodc thudc dugc phém chtra hop chét nay hoic mubi dugc dung, solvat, hydrat hodc
chit ddng phan 1ap thé ctia né,

hodc thudce duge phdm chira ché pham két hop nay,

dé bao ché thubc dé didu tri hoic phong nglra u lympho khéng phai dang Hodgkin
(NHL), cu thé 1a u lympho khong phai dang Hodgkin (NHL) thé hé mot, thé h¢ hai,
hdi quy, tai phat, dién tién chim hodc ting trién, cu thé 1a u lympho thé nang (FL),
bénh bach ciu lympho bao man tinh (CLL), u lympho ving ria (MZL), u lympho té
bao B 16n lan téa (DLBCL), u lympho té bao vo (MCL), u lympho chuyén dang
(TL), hoac u lympho té bao T ngoai vi (PTCL).

Theo phuong an dugc uu tién, sang ché mé ta viéc sir dung ché pham két hop

chtra:

a) 2-amino-N-[7-metoxy-8-(3-morpholin-4-ylpropoxy)-2,3-dihydroimidazo[ 1,2-

¢]quinazolin-5-yl]pyrimidin-5-carboxamit dihydroclorua; va
b) hoat chit khac 1a REFAMETINIB (BAY 86-9766 (RDEA-119));

hodc thudc duoc phém chtra hop chét nay hodc mudi dugc dung, solvat, hydrat hodc
chat ddng phan 1ap thé ctia né,
hodc thudc duge phdm chira ché pham két hop nay,
dé bao ché thudc dé diéu tri hodc phong ngtra u lympho khéng phai dang Hodgkin
(NHL), cu thé 13 u lympho khong phéi dang Hodgkin (NHL) thé h¢ mét, thé hé hai,
hdi quy, tai phat, dién tién chdm hodc tang trién, cu thé 12 u lympho thé nang (FL),
bénh bach ciu lympho bao man tinh (CLL), u lympho ving ria (MZL), u lympho té
bao B 16n lan téa (DLBCL), u lympho t€ bao vo (MCL), u lympho chuyén dang
(TL), hodc u lympho té bao T ngoai vi (PTCL).

Khi c6 su khéc biét gifra tén hda hoc va c4u tric héa hoc dugc néu, cAu tric
hoéa hoc dugc néu s€ chiém wu thé so véi tén héa hoc.

Maic du khong lién quan dén mot gia thuyét hay mot co ché nao, hop chét
theo sang ché vin thé hién mot hoat tinh bt ngd trong viéc Uc ché
phosphatidylinositol-3-kinaza va c6 dd 4n dinh hoa hoc va ciu tric so véi cac hop

chit da biét trong linh vuc k¥ thuat. Ngudi ta tin ring hoat tinh bat ngd nay dugc dya
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trén céu tric héa hoc cua hop chét, cu thé 13 tinh bazo cta hop chit do viée R! 1a
amin duoc thé tiy y bing R’ va R®". Ngoai ra, viéc lya chon R® va R? pht hop cling
mang lai hoat tinh cAn thiét dé cac dang ddng chiic ning thich hop c6 hoat tinh nay
in vivo.

Theo phuong an cu thé cua cac khai canh néu trén, hodc cac phuong an cla
né, theo sang ché, bénh ung thu 1 u lympho khong phai dang Hodgkin (NHL), cu
thé 1a lympho khong phai dang Hodgkin thé hé mot, thé hé hai, hdi quy, téi phat,
dién tién cham hodc ting trién u (NHL), cu thé 13 u lympho thé nang (FL), bénh bach
cau lympho bao man tinh (CLL), u lympho ving ria (MZL), u lympho t& bao B 1ém
lan téa (DLBCL), u lympho té bao vé (MCL), u lympho chuyén dang (TL), hodc u
lympho té bao T ngoai vi (PTCL).

MO ta vin tit cac hinh vé

Fig. 1 14 so dd minh hoa hudng dich dén PI3K dé didu tri NHL.

Fig. 2 12 d thi minh hoa hoat tinh ctia hop chit A & bénh nhan NHL.

Fig. 3 1a dd thi minh hoa mirc d bidu hién khéc biét clia cc dang ddng chic ning

PI3K, BTK, va IKK ¢ cac dong té bao DLBCL

Fig. 4 1a dd thi minh hoa tdp tinh chdng ting sinh khéc biét clia chat trc ché pan-

PI3K 12 hop chét A, chit tc ché chon loc PI3K8 GS-1101, chit tc ché BTK

ibrutinib, va chat tc ché IKK BAY hop chéit B & cac dong té bao DLBCL *>1,0E-05

M).

Fig. 5 1a d thi minh hoa hidu qua in vivo ctia hop chit A va ibrutinib & kiéu ghép

TMD-8 khéc loai & chudt nhit scid CB17.

Fig. 6 thé hién tac dung phdi hop cua chét e ché PI3K hop chét A va chét tc ché

BTK ibrutinib hogic chit e ché IKK BAY hop chét B ¢ cic dong té bao DLBCL

Fig. 6A thé tac dung phédi hop ctia chit e ché PI3K 13 hop chit A véi chét e ché

BTK ibrutinib hoic chét trc ché IKK BAY hop chét B ¢ cac dong t& bao DLBCL.
Téc dung phéi hop khéc biét cia BTK véi chét tre ché IKK dugc dénh gia tiép

bing céch phan tich viéc diéu bién qua trinh dan truyén tin hiéu bang cach st dung
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phép thim tach tay trong dé protein dich khang phospho va khang toan phan duogc
thé hién trong cac té bao OCI-Ly3 (Fig. 6B) va HBL-1 (Fig. 6C).
Fig. 6D thé hién ché phim két hop co tac dung hiép ddng véi chét ke ché MEK 1a
REFAMETINIB (BAY 86-9766 (RDEA-119)) & cac té bao MyD88- va - OCI-Ly3
DLBCL dot bién CARD11. CI, chi s phdi hop; NA, khong phét hién thiy & nong do
ctia 2 hop chét 12 10 pM.
Fig. 7 thé hién phd IR ctia hop chat A.
Fig. 8 thé hién phd Raman ctia hop chat A.
Fig. 9 thé hién phd UV/VIS ctia hop chat A.
Fig. 10 thé hién phé 'H-NMR ctia hop chét A.
Fig. 11 thé hién phd *C-NMR cuia hop chét A.
Fig. 12 thé hién phd 3C-NMR ctia hop chat A.
Fig. 13 thé hién phd khdi ctia hop chat A.
MO t chi tiét sang ché
Dinh nghia

Thuat ngit "alkyl" dugc ding dé chi gbc mach hydrocacbon mach thang hodc
nhanh chi bao gdm nguyén tir cacbon va hydro, chi gdm nguyén tir cacbon va hydro,
khéng c6 phan khéng no cé tr mot dén tdm nguyén tir cacbon, va ma lién két véi
phﬁn con lai cua phén t bang lién két don, nhu duoc minh hoa 13, metyl, etyl, n-
propyl 1-metyletyl (isopropyl), n-butyl, n-pentyl, va 1,1-dimetyletyl (t-butyl).

Thuat ngit "alkenyl " dugc dung dé chi nhém hydrocacbon béo chira lién két
d6i cacbon-cacbon va c6 thé 12 chudi mach thing hodc mach nhénh c6 tir 2 dén 10
nguyén tr cacbon, vi du, etenyl, 1-propenyl, 2-propenyl (allyl), iso-propenyl, 2-
metyl-I-propenyl, 1-butenyl, 2-and butenyl.

Thuét ngtt "alkynyl" dugc ding dé chi gbc hydrocacbonyl mach thang hozc
mach nhanh chain co6 it nhét mot lién két ba cacbon-cacbon, va c6 tir 2 tdi da dén 12
nguyén tir cacbon (trong d6 cac gbc c6 tir 2 ti da dén 10 nguyén tir cacbon 1a dugce

uu tién) vi du, etynyl.
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Thuét ngit "alkoxy" duoc ding dé chi nhém alkyl nhu duge x4c dinh trong
ban md ta ndy duoc lién két qua lién két oxy vdi phan con lai ctia phan tir. Vi du tiéu

biéu vé c4c nhom nay la metoxy va etoxy.

Thuét ngtr "alkoxyakyl" dugc dung dé chi nhém alkoxy nhu dugc xac dinh
trong ban mo ta nay duogc lién két qua lién két oxy véi nhom alkyl ma sau d6 duoc
lién két v&i cu tric chinh tai nguyén tir cacbon bét ky trong nhém alkyl ma tao ra
c4u triic bén vitng ctia phan con lai cia phén tir. Vi duy tiéu biéu v& cc nhém nay 13 —

CH20CHz3, --CH>OC,Hs.

Thuét nglt "xycloalkyl" dugc dung dé chi hé vong mot hosc nhiéu nhan khong
thom c6 tir 3 dén 12 nguyén tir cacbon nhu xyclopropyl, xyclobutyl, xyclopentyl,
xyclohexyl va vi du v& nhém xycloalkyl nhidu vong bao gbm nhém
perhydronapththyl, adamantyl va norbornyl nhém vong c6 lién két cdu hodc nhém

vong hai vong spiro vi du sprio (4,4) khong & vi tri 2-yl.

Thuét ngtr "xycloalkylalkyl" dugc ding dé chi cac gbc chita nhan vong chtra
tir 3 t8i da dén 8 nguyén tir cacbon duoc lién két tryc tiép v6i nhom alkyl ma sau d6
cling lién két v6i cdu tric chinh tai nguyén tir cacbon bat ky thugc nhém alkyl ma tao

ra cu triic bén vimg nhu xyclopropylmetyl, xyclobuyyletyl, xyclopentyletyl.

Thuat ngft "aryl" duoc ding dé chi cac gbc thom c6 tir 6 t&i da dén 14 nguyén

tir cacbon nhu phenyl, naphthyl, tetrahydronapthyl, indanyl, biphenyl.

Thuét nglr "arylalkyl" duoc dung dé chi nhém aryl nhu duge xac dinh trong
ban mo ta nay lién két truc tiép véi nhom alkyl nhu duge xéac dinh trong ban md ta
ndy ma sau do6 lién két vdi cdu tric chinh tai nguyén tir cacbon bét ky trong nhém
alkyl ma tao ra cAu trac bén vitng cua pha‘in con lai cua phan t. Vi dy, --CH2CeHs, --

CoHsCgHs.

Thuét nglt "nhén di vong" dugce dung dé chi cac gbc vong ¢6 nguyén tir tao
vong tir 3 dén 15 6n dinh chira nguyén tir cacbon va tir mot dén nam nguyén tir khéc
loai duge chon tr nhém bao gdm nito, phospho, oxy v luu huynh. Déi véi muc dich
cta séng ché, cac gbc nhan di vong ¢ thé 12 hé vong mot nhan, hai nhan hodc ba
nhan, ma c6 thé bao gdm hé vong dung hop, ciu ndi hodc spiro, va nguyén ti nito,

phospho, cacbon, oxy hodc luu huynh & céc gbc nhan di vong c6 thé tly ¥ dugc oxy
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hoéa thanh trang thai oxy hdéa. Ngoai ra, nguyén tl nito co thé tiiy ¥ mang héa tri bbn;
va céc gbe vong c6 thé no mot phan hodc no hoan toan (nghia 14, di vong thom hodc
heteroaryl thom). Vi du vé& cac gbe nhan di vong bao gdm, nhung khéng chi gii han
&, azetidinyl, acridinyl, benzodioxolyl, benzodioxanyl, benzofurnyl, carbazolyl
cinnolinyl dioxolanyl, indolizinyl, naphthyridinyl, perhydroazepinyl, phenazinyl,
phenothiazinyl, phenoxazinyl, phthalazil, pyridyl, pteridinyl, purinyl, quinazolinyl,
quinoxalinyl, quinolinyl, isoquinolinyl, tetrazoyl, imidazolyl tetrahydroisouinolyl,
piperidinyl, piperazinyl, 2-oxopiperazinyl, 2-oxopiperidinyl, 2-oxopyrolidinyl, 2-
oxoazepinyl, azepinyl, pyrolyl, 4-piperidonyl, pyrolidinyl, pyrazinyl, pyrimidinyl
pyridazinyl, oxazolyl oxazolinyl oxardninyl, triazolyl, indanyl, isoxazolyl,
isoxardninyl, morpholinyl, thiazolyl, thiazolinyl, thiazolidinyl, isothiazolyl,
quinuclidinyl, isothiazolidinyl, indolyl, isoindolyl, indolinyl, isoindolinyl,
octahydroindolyl, octahydroisoindolyl quinolyl, isoquinolyl, decahydroisoquinolyl,
benzimidazolyl, thiadiazolyl, benzopyranyl, benzothiazolyl, benzooxazolyl, furyl,
tetrahydrofurtyl, tetrahydropyranyl, thienyl, benzothienyl, thiamorpholinyl,
thiamorpholinyl sulfoxit thiamorpholinyl sulfone, dioxaphospholanyl, oxadiazolyl,
chromanyl, isochromanyl.

Thuét ngit "heteroaryl" duoc ding dé chi céc gbc nhan di vong thom nhu
duoc xac dinh trong ban mo ta nay. Cac gbc vong heteroaryl c6 thé duoc lién két véi
c4u tric chinh tai nguyén tir khac loai hodc nguyén tir cacbon bt ky ma tao ra chu
tric bén ving.

Cac gbc nhan di vong c6 thé dugc lign két véi cdu tric chinh tai nguyén tr
khéac loai hodc nguyén tir cacbon bét ky ma tao ra c4u tric bén ving.

Thuét nglt "heteroarylalkyl" duoc dung dé chi cac gbc vong heteroaryl nhu
duoc x4c dinh trong ban md ta nady ma lién két truc tiép v6i nhom alkyl. Cac gbc
heteroarylalkyl c6 thé dugc lién két v6i chu triic chinh tai nguyén tir cacbon bt ky
nguyén tir trong nhom alkyl ma tao ra cdu tric bén viing.

Thuét ngtr "heteroxyclyl" dugc dung dé chi cac gde di vong nhu duge xac
dinh trong ban md ta ndy. Cac gbe di vong c6 thé dugc lign két véi clu triic chinh tai

nguyén tr khac loai hodc nguyén tir cacbon bAt k¥ ma tao ra cdu tric bén viing.
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Thuét nglt "heteroxyclylalkyl" duoc dung dé chi cac gbe di vong nhu duge
xac dinh trong ban md td nay ma lién két truc tiép voi nhém alkyl. Céc gbe
heteroxyclylalkyl ¢6 thé dugc lién két v6i chu tric chinh tai nguyén tir cacbon &

nhom alkyl ma tao racau tric bén viing.

Thuét ngtr "cacbonyl" duoc ding dé chi nguyén tir oxy lién két v6i nguyén tir

cacbon cua phan tir nhd két doi.
Thuét ngft "halogen" dugc ding dé chi cac gde flo, clo, brom va iot.

Khi dang sb nhiéu cua cac tir hop chét, mudi, dang da hinh, hydrat, solvat va
tuong tu, duoc st dung trong ban mo ta ndy, cac dang cling c6 nghia d& cap dén
dang sb it coa hop chét, mudi, dang da hinh, chét déng phén, hydrat, solvat hodc

tuong tu.

Hop chit theo sang ché c6 thé chita mdt hodc nhidu tAm khong dbi xtng, Iphu
thudc vao vi tr va ban chit cia cdc nhém thé cin thiét. Nguyén tir cacbon khong déi
xtmg ¢6 thé cé mit trong c4u hinh (R) hoic (S), tao ra hdn hop triét quang trong
trudng hop c6 mot tim khong ddi xtimg, va hén hop chét ddng phan khong dbi quang
trong trudong hop c¢6 nhidu tim khong déi xtmg. Trong mot sé truong hop, hién
tuong khong dbi xtmg ciing c6 thé c¢6 mit do hién tuong quay han ché quanh mot
lién két nhét dinh, vi du, lién két trung tm noi lién hai vong thom dugc thé ctia mot
hop chét cu thé. Nhom thé trén vong cling ¢ thé c6 mit ¢ dang cis hoic trans. Cac
tac gia sang ché dy dinh ring cic cAu hinh nay (bao gdm chat ddng phan ddi anh va
chét ddng phan khong ddi quang), cling dugc bao gdm trong pham vi ctia sing ché.
C4c hop chét wu tién 13 hop chét, ma tao ra hoat tinh sinh hoc can thiét hon. chét
ddng phan va chat dong phan 1ap thé hodc raxemic riéng biét, tinh khiét hogc tinh
khiét mot phan hodc hdn hop cac chét ddng phan khong d6i quang ctia hop chét theo
sang ché ciing dugc bao gém trong pham vi clia sing ché. Viéc tinh ché va phan tich
cac vat lidu ndy c6 thé duoc thuc hién bing cach k§ thudt tidu chudn da duge biét

trong linh vyec.

Séang ché ciing d& xuét cac dang hitu dung ctia hop chét nhu duoc mo ta trong
ban md ta nay, nhu mubi dugce dung, chét d@)ng két toa, chit chuyén hoa, hydrat,

solvat va tién duogc chét cta tit ca cac hop chét duoc néu vi du. Thuat nglt “mudi
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duoc dung" dugc dung dé chi mudi cong axit, v6 co hoic hitu co, twong dbi khong
ddc cua hop chét theo séng ché. Vi du, xem tai litu S. M. Berge, et al.
“Pharmaceutical Salts,” J. Pharm. Sci. 1977, 66, 1-19. Mubi duoc dung bao gém
mudi thu duoc bing cach cho hop chit co ban, dong vai trd 1lam bazo, phan tng véi
axit vd co hodc hitu co dé tao ra mubi, vi du, mudi cua axit clohydric, axit sulffuric,
axit phosphoric, axit metan sulfonic, axit camphor sulfonic, axit oxalic, axit maleic,
axit sucxinic va axit xitric. Mudi duoc dung ciing bao gdém cac mudi trong d6 hop
chét co ban dong vai trd 1am axit va dugc cho phan ng v6i bazo thich hop dé tao ra,
vi du, mudi natri, kali, canxi, magie, amoni, v clorin. Ngudi c¢6 hidu biét trung binh
trong linh vuc k¥ thuét sé& hiéu ring mudi cong axit cia hop chét dugc yéu cau bao
ho ¢6 thé duoc diéu ché bang phan tGng cta hop chét véi axit vo co hodc hitu co
thich hgp nho phuong phéap trong s6 cac phuong phap da biét. Theo cach khAc, mudi
kim loai kiém va kidm thé ctia hop chét axit theo sang ché dugc didu ché biang cho
phan tng v6i hop chét theo sang ché véi bazo thich hop bang nhiéu phuong phap da
biét.

Muéi tiéu bidu cta hop chit theo sang ché bao gdm mudi khong doc thong
dung va mubi amoni bac bén ma duoc tao ra, vi du, tlr axit v6 co hodc hitu co hodc
bazo bang cic cach thic di biét trong linh vyc. Vi dy, cdng axit mubi bao gdm
axetat, adipat, alginat, ascorbat, aspartat, benzoat, benzenesulfonat, bisulfat, butyrat,
xitrat, camphorat, camphorsulfonat, cinnamat, xyclopentanepropionat, digluconat,
dodexylsulfat, etansulfonat, fumarat, glucoheptanoat, glyxerophosphat, hemisulfat,
heptanoat, hexanoat, clorua, bromua, iodua, 2-hydroxyetansulfonat, itaconat, lactat,
maleat, mandelat, metansulfonat, 2-naphthalensulfonat, nicotinat, nitrat, oxalat,
pamoat, pectinat, persulfat, 3-phenylpropionat, picrat, pivalat, propionat, sucxinat,

sulfonat, sulfat, tartrat, thiocyanat, tosylat, va undecanoat.

Mudi bazo bao gém mudi kim loai kiém nhu mubi kali va natri, mudi kim loai
kidm thd nhu mudi canxi vd magie, vA mudi amoni véi bazo hitu co nhu
dixyclohexylamin va N-metyl-D-glucamin. Ngoai ra, nhdm chira nito bazo ¢ thé 1a
duoc tao héa tri bdn bing céc tac nhan nhu alkyl halogenua thap nhu metyl, etyl,
propyl, hodc butyl clorua, bromua va iodua; dialkyl sulfat nhu dimetyl, dietyl,
dibutyl sulfat, hodc diamyl sulfat, halogenua mach dai nhu dexyl, lauryl, myristyl va
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strearyl clorua, bromua va iodua, aralkyl halogenua nhu benzyl va phenetyl bromua

va cac chat khac.

Solvat cho muc dich cia sang ché 14 phirc ctia dung mdi va hop chét theo séng
ché & trang théi rin. Solvat tiéu biéu s& bao gém, nhung khong chi gidi han &, céc
phure cua hop chét theo sang ché véi etanol hodc metanol. Hydrat 12 dang dic biét

cua solvat trong d6, dung mdi la nudce.

Viéc tdng hop hop chit néu trén duoc md ta trong don yéu cau cip patent
quéc té s6 PCT/EP2003/010377, dugc cong bd 1a WO 2004/029055 Al, va trong
don yéu clu cép patent qubc té s6 PCT/US2007/024985, dugc cdng bd 1a WO
2008/070150, ma acr hai tai liéu ndy duge dua vao day bing cach vién din dén toan

bd ndi dung.

Theo mdt phuong 4n khéc, sing ché @ xudt hop chét 2,3-
dihydroimidazo[1,2-c]quinazolin nhu dugc xac dinh trong ban mo ta nay, cu thé 1a
2-amino-N-[ 7-metoxy-8-(3-morpholin-4-ylpropoxy)-2,3-dihydroimidazo[1,2-
c]quinazolin-5-yl]pyrimidin-5-carboxamit, hodc mudi duge dung, solvat, hydrat hodc
chat ddng phan 1ap thé ctia n6, & dang hop chit don 1é, dé diéu tri u lympho khong
phai dang Hodgkin (NHL), cu thé 13 u lympho khéng phai dang Hodgkin (NHL) thé
hé mdt, thé hé hai, hdi quy, tai phat, dién tién chdm hodc ting trién, cy thé 1a u
lympho thé nang (FL), bénh bach cau lympho bao man tinh (CLL), u lympho ving
ria (MZL), u lympho té bao B 16n lan téa (DLBCL), u lympho té bao vé (MCL), u
lympho chuyén dang (TL), hozc u lympho té bao T ngoai vi (PTCL).

Theo mdt phuong an cu thé cta khia canh bét ky néu trén, hodc cac phuong
4n cia no, theo sang ché, bénh ung thu 13 u lympho khong phai dang Hodgkin
(NHL), cu thé 1a u lympho khéng phai dang Hodgkin (NHL) thé hé¢ mot, thé hé hai,
hdi quy, tai phét, dién tién cham hodc ting trién, cu thé 1a u lympho thé nang (FL),
bénh bach ciu lympho bao man tinh (CLL), u lympho vung ria (MZL), u lympho té
bao B 16n lan téa (DLBCL), u lympho t& bao vé (MCL), u lympho chuyén dang
(TL), hodc u lympho té bao T ngoai vi (PTCL).

Phéc d6 diéu tri phdi hop

Nhu néu trén, sang ché dé xuat ché pham két hop chura:
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a) hop chét 2,3-dihydroimidazo[1,2-c]quinazolin nhu duoc xac dinh & trén, hodc
mubi duoc dung, solvat, hydrat hodc chét déng phén 1ap thé ctia né; hodc duge phém
chira hop chét nay hozc mudi duoc dung, solvat, hydrat hodc chit ddng phan lap thé
cua no;

va

b) mdt hodc nhidu hoat chét khac, cu thé 13 hoat chit duoc chon tir chét chéng tao
mach, chét chéng tang sinh, chét chéng viém, chét 1am giam dau, chit diéu bién
mién dich, chat loi tidu, chit chéng loan nhip, chét chéng tang cholesterol mau, chét
chéng rbi loan lipit mau, chit chdng tidu duong hodc chét chdng virut, cu thé hon 12

mot hodc nhiéu hoat chit khac duoc chon tir nhom bao gém:

- Chét tic ché chon loc PI3KS GS-1101, Chét tre ché BTK ibrutinib, chit e ché IKK
BAY hop chit B, va REFAMETINIB (BAY 86-9766 (RDEA-119)).

Theo phuong an duoc uu tién, sang ché bao gdm ché phdm két hop chua:
a) 2-amino-N-[7-metoxy-8-(3-morpholin-4-ylpropoxy)-2,3-dihydroimidazo[1,2-
c]quinazolin-5-yl]pyrimidin-5-carboxamit, hodc mudi duge dung, solvat, hydrat hodc
chét ddng phan 1ap thé ctia né; hogc duoc pham chia hop chét nay hodc mudi duoc
dung, solvat, hydrat hodc chat ddng phan lap thé cua no;
va
b) mot hodc nhidu hoat chét khéc, cu thé 13 hoat chit duoc chon tir chét chéng tao
mach, chét chéng tang sinh, chét chéng viém, chét 1am giam dau, chit diéu bién
mién dich, chét loi tiéu, chét chéng loan nhip, chét chéng tang cholesterol mau, chét
chdng rdi loan lipit mau, chét chdng tiéu duong hoic chit chdng virut, cu thé hon 1a
mot hodc nhiu hoat chit khac duoc chon tir nhom bao gbm:
- Chét tic ché chon loc PI3KS GS-1101, Chét e ché BTK ibrutinib, chét tre ché IKK

BAY hop chit B, va REFAMETINIB (BAY 86-9766 (RDEA-119)).

Theo phuong 4n dugc uu tién, sang ché bao gdm ché phdm két hop chua:

a) 2-amino-N-[7-metoxy-8-(3-morpholin-4-ylpropoxy)-2,3-dihydroimidazo[1,2-

c]quinazolin-5-yl]pyrimidin-5-carboxamit, hodc mudi duoc dung, solvat, hydrat hodc
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chét déng phan 18p thé cua no; hoic duogc phém chtra hop chét nay hodc mubi duge
dung, solvat, hydrat hodc chét déng phan lap thé cua né;

va

b) mot hodc nhiéu hoat chét khéac duge chon tir nhdm bao gém: Chét trc ché chon loc
PI3K$ GS-1101, Chét tic ché BTK ibrutinib, chit (e ché IKK BAY hop chit B, va
REFAMETINIB (BAY 86-9766 (RDEA-119)).

Theo phuong an dugc uu tién, sang ché bao gdm ché phdm két hop chua:
a) 2-amino-N-[7-metoxy-8-(3-morpholin-4-ylpropoxy)-2,3-dihydroimidazo[1,2-
c]quinazolin-5-yl]pyrimidin-5-carboxamit, hodc mubi duge dung, solvat, hydrat hodc
chit ddng phén lap thé ctia né; hoidc duoc phém chtra hop chét nay hodc mudi duge
dung, solvat, hydrat hozc chit ddng phan lap thé ctia né;
va
b) hoat chat khac 14 chét tic ché chon loc PI3K3 GS-1101.

Theo phuong an dugc uu tién, sang ché bao gdm ché phdm két hop cha:

a) 2-amino-N-[7-metoxy-8-(3-morpholin-4-ylpropoxy)-2,3-dihydroimidazo[1,2-
c]quinazolin-5-yl]pyrimidin-5-carboxamit, hodc mudi duoc dung, solvat, hydrat hodc
chét ddng phan lap thé ctia né; hodc duoc phém chtra hop chét nay hoac mudi dugc

dung, solvat, hydrat hoac chét ddng phan lap thé ctia no;
va
b) hoat chét khéc 14 chét e ché BTK ibrutinib.
Theo phuong an dugc uu tién, sang ché bao gdm ché phdm két hop chua:

a) 2-amino-N-[7-metoxy-8-(3-morpholin-4-ylpropoxy)-2,3-dihydroimidazo[1,2-
c]quinazolin-5-yl]pyrimidin-5-carboxamit, hodc mudi duoc dung, solvat, hydrat hodc
chét ddng phan lap thé ctia né; hodc duoc pham chira hop chit nay hodc mudi duge

dung, solvat, hydrat hodc chét ddng phan lap thé ctia né;
va
b) hoat chét khac 13 chét trc ché IKK BAY hop chét B.

Theo phuong &n dugc uu tién, sang ché bao gdm ché pham két hop chira:
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a) 2-amino-N-[7-metoxy-8-(3-morpholin-4-ylpropoxy)-2,3-dihydroimidazo[1,2-
c]quinazolin-5-yl]pyrimidin-5-carboxamit, hodc mudi duoc dung, solvat, hydrat hodc
chit dong phan 1ap thé ctia nd; hodc dugce phdm chira hop chét nay hodc mudi dugc
dung, solvat, hydrat hoac chét déng phan 18p thé cua né;
va
b) hoat chét khac 14 REFAMETINIB (BAY 86-9766 (RDEA-119)).

Theo phuong an dugc uvu tién, sang ché mo ta viéc sir dung ché phim két hop
chura:
a) 2-amino-N-[7-metoxy-8-(3-morpholin-4-ylpropoxy)-2,3-dihydroimidazo[1,2-
c]quinazolin-5-yl]pyrimidin-5-carboxamit, hodc mudi duoc dung, solvat, hydrat hodc
chét déng phan 14ap thé cua no; hodc duoc phém chtra hop chét nay hodc mudi duoc
dung, solvat, hydrat hodc chét ddng phén 14p thé cta né;
va
b) hoat chét khéc 13 chit trc ché chon loc PI3K3 GS-1101.

Theo phuong an dugc uu tién, sang ché m6 ta viée sir dung ché phdm két hop
chtra:
a) 2-amino-N-[7-metoxy-8-(3-morpholin-4-ylpropoxy)-2,3-dihydroimidazo[1,2-
c¢]quinazolin-5-yl]pyrimidin-5-carboxamit, hodc mubi duge dung, solvat, hydrat hodc
chét ddng phan 14p thé ctia no; hodc dugc phim chira hop chit niy hodc mudi dugc
dung, solvat, hydrat hodc chat ddng phén 1ap thé ctia né;
va
b) hoat chét khéc 13 chat e ché BTK ibrutinib.

Theo phuong an dugc uu tién, sang ché mo ta viéc st dung ché pham két hop
chtra:
a) 2-amino-N-[7-metoxy-8-(3-morpholin-4-ylpropoxy)-2,3-dihydroimidazo[ 1,2-
c]quinazolin-5-yl]pyrimidin-5-carboxamit, hodc mudi duoc dung, solvat, hydrat hodc
chét ddng phan 1ap thé cua nd; hodc duge phém chtra hop chét nay hoic mubi duoc
dung, solvat, hydrat hoac chit ddng phan 14p thé ctia no;

va
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b) hoat chit khéc 13 chét trc ché IKK BAY hop chat B.

Theo phuong 4n duogc wu tién, sang ché mé ta viéc str dung ché pham két hop

chta:

a) 2-amino-N-[7-metoxy-8-(3-morpholin-4-ylpropoxy)-2,3-dihydroimidazo[1,2-
c]quinazolin-5-yl]pyrimidin-5-carboxamit, hoic mudi duge dung, solvat, hydrat hodc
chét ddng phan 1ap thé cua nd; hodc duge phdm chira hop chit ny hoic mudi duoc

dung, solvat, hydrat hodc chét déng phan lap thé cta né;
va
b) hoat chét khac 1a REFAMETINIB (BAY 86-9766 (RDEA-119)).

Hop chét theo séng ché c6 thé duogc str dung dudi dang duoc chét don 1& hoic
phdi hop véi mot hodc nhidu duge chit khac (hodc “hoat chét khac”) trong d6 ché
phdm két hop nay khong gy ra cac tac dung bat loi khong thé chép nhan duge. Vi
du, hop chét theo sang ché c¢6 thé dugc két hop véi chét chdng tao mach, chét chdng
tdng sinh, chét chéng viém, chét lam gidam dau, chét didu bién mién dich, chét loi
tiéu, chat chéng loan nhip, chét chéng tang cholesterol mau, chét chéng rdi loan lipit
méau, chit chéng tiéu dudng hoac chét chéng virut da biét, va tuong tu, cling nhu véi

cac hon hop va ché pham két hgp cta né.

Duoc chit hoic cac duge chét khéc (hoac “hoat chét khac”) cé thé, nhung
khong chi giéi han & 1311-chTNT, abarelix, abiratron, aclarubixin, aldesleukin,
alemtuzumab, alitretinoin, altretamin, aminglutetimit amrubixin, amsacrin,
anastrozol, arglabin, arsenic trioxit, asparaginaza, azaxitidin, basiliximab, BAY
1000394, refametinib (BAY 86-9766 (RDEA 119)), belotecan, bendamustin,
bevacizumab, bexaroten, bicalutamit, bisantren, bleomyxin, bortezomib, buserelin,
busulfan, cabazitaxel, canxi folinat, canxi levofolinat, capexitabin, carboplatin,
carmofur, carmustin, catumaxomab, xelecoxib, celmoleukin, cetuximab,
clorambuxil, chlormadinon, chlormetin, xisplatin, cladribin, axit clodronic,
clofarabin, crisantaspaza, xyclophosphamit, xyproteron, Xytarabin, dacarbazin,
dactinomyxin, darbepoetin alfa, dasatinib, daunorubixin, dexitabin, degarelix,
denileukin diftitox, denosumab, deslorelin, dibrospidium clorua, doxetaxel,

doxifluridin, doxorubixin, doxorubixin + estron, eculizumab, edrecolomab, elliptini
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axetat, eltrombopag, endostatin, enocitabin, epirubixin, epitiostanol, epoetin alfa,
epoetin beta, eptaplatin, eribulin, erlotinib, estradiol, estramustin, etoposit,
everolimus, exemestan, fadrozol, filgrastim, fludarabin, flouraxil, flutamit,
formestan, fotemustin, fulvestrant, gallium nitrat, ganirelix, gefitinib, gemxitabin,
gemtuzumab,  glutoxim,  gozarelin, histamin  dihydroclorua,  histrelin,
hydroxycarbamit, hat I-125, axit ibandronic, ibritumomab tiuxetan, idarubixin,
ifosfamit, imatinib, imiquimod, improsulfan, interferon alfa, interferon beta,
interferon gamma, ipilimumab, irinotecan, ixabepilon, lanreotit, lapatinib,
lenalidomit lenograstim, lentinan, letrozol, leuprorelin, levamisol, lisuride,
lobaplatin, lomustin, lonidamin, masoprocol, medroxyprogesteron, megestrol,
melphalan, mepitiostan, mercaptopurin, metotrexat, metoxsalen, Metyl
aminlevulinat, metyltestosteron, mifamurtit, miltefosin, miriplatin, mitobronitol,
mitoguazon, mitolactol, mitomyxin, mitotan, mitoxantron, nedaplatin, nelarabin,
nilotinib, nilutamit, nimotuzumab, nimustin, nitracrin, obinutuzumab, ofatumumab,
omeprazol, oprelvekin, oxaliplatin, p53 gen therapy, paclitaxel, palifermin, hat
paladi-103, axit pamidronic , panitumumab, pazopanib, pegaspargaza, PEG-epoetin
beta (metoxy PEG-epoetin beta), pegfilgrastim, peginterferon alfa-2b, pemetrexed,
pentazoxin, pentostatin, peplomyxin, perfosfamit, picibanil, pirarubixin, plerixafor,
plicamyxin, poliglusam, polyestradiol phosphat, polysacarit-K, porfimer natri,
pralatrexat, prednimustin, procarbazin, quinangolide, raloxifen, raltitrexed,
ranimustin, razoxan, regorafenib, risedronic axit, rituximab, romidepsin,
romiplostim, sargramostim, sipuleucel-T, sizofiran, sobuzoxan, natri glycididazol,
sorafenib, streptozoxin, sunitinib, talaporfin, tamibaroten, tamoxifen, tasonrmin,
teceleukin, tegafur, tegafur + gimeracil + oteracil, temoporfin, temozolomit
temsirolimus, teniposit, testosteron, tetrofosmin, thalidomit thiotepa, thymalfasin,
tioguanin, tocilizumab, topotecan, toremifen, tositumomab, trabectedin, trastuzumab,
treosulfan, tretinoin, trilostan, triptorelin, trofosfamit, tryptophan, ubenimex,
valrubixin, vandetanib, vapreotit, vemurafenib, vinblastin, vincristin, vindesin,
vinflunin, vinorelbin, vorinostat, vorozol, vi cau thily tinh yttrium-90, zinostatin,

zinostatin stimalamer, axit zoledronic, zorubixin, hodc ché pham keét hop ctia no6.
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Duoc chét hodc cac duoc chét khac (hoac “hoat chét khac”) co thé, nhung
khong chi gii han & aldesleukin, axit alendronic, alfaferon, alitretinoin, allopurinol,
aloprim, aloxi, altretamin, aminglutetimit amifostin, amrubixin, amsacrin,‘ anastrozol,
anzmet, aranesp, arglabin, arsenic trioxit, aromasin, 5-azaxytidin, azathioprin, BCG
hoic BCG tice, bestatin, betametason axetat, betametason natri phosphat, bexaroten,
bleomyxin sulfat, broxuridin, bortezomib, busulfan, calxitonin, campath,
capexitabin, carboplatin, casodex, cefeson, celmoleukin, cerubidin, clorambuxil,
xisplatin, cladribin, cladribin, axit clodronic, xyclophosphamit, xytarabin,
dacarbazin, dactinomyxin, DaunoXome, decadron, decadron phosphat, delestrogen,
denileukin  diftitox, depo-medrol, deslorelin, dexometason, dexrazoxan,
dietylstilbestrol, diflucan, doxetaxel, doxifluridin, doxorubixin, dronabinol, DW-
166HC, eligard, elitek, ellence, emend, epirubixin, epoetin alfa, epogen, eptaplatin,
ergamisol, estrace, estradiol, estramustin phosphat natri, etinyl estradiol, etyol, axit
etidronic, etopophos, etoposit, fadrozol, farston, filgrastim, finasteride, fligrastim,
floxuridin, fluconazol, fludarabin, 5-flodeoxyuridin monophosphat, 5-flouraxil (5-
FU), fluoxymesteron, flutamit, formestan, fosteabin, fotemustin, fulvestrant,
gammagard, gemxitabin, gemtuzumab, gleevec, gliadel, gozarelin, granisetron HCI,
herceptin,  histrelin,  hycamtin,  hydrocorton,  eyrthro-hydroxynonyladenin,
hydroxyurea, ibritumomab tiuxetan, idarubixin, ifosfamit, interferon alpha,
interferon-alpha 2, interferon alfa-2A, interferon alfa-2B, interferon alfa-nl,
interferon alfa-n3, interferon beta, interferon gamma-1la, interleukin-2, intron A,
iressa, irinotecan, kytril, lapatinib, lentinan sulphat, letrozol, leucovorin, leuprolit,
leuprolit axetat, lenalidomit levamisol, mudi canxi clia axit levofolinic, levothroid,
levoxyl,  lomustin, lonidamin,  marinol, = mecloretamin, = mecobalamin,
medroxyprogesteron axetat, megestrol axetat, melphalan, menest, 6-mercaptopurin,
Mesna, metotrexat, metvix, miltefosin, minoxyclin, mitomyxin C, mitotan,
mitoxantron, Modrenal, Myocet, nedaplatin, neulasta, neumega, neupogen, nilutamit,
nolvadex, NSC-631570, OCT-43, octreotit, ondansetron HCI, orapred, oxaliplatin,
paclitaxel, pediapred, pegaspargaza, Pegasys, pentostatin, picibanil, pilocarpine HCI,
pirarubixin, plicamyxin, porfimer natri, prednimustin, prednisolon, prednison,
premarin, procarbazin, procrit, refametinib (BAY 86-9766 (RDEA 119)), raltitrexed,

rebif, rheni-186 etidronat, rituximab, roferon-A, romurtit, salagen, sandostatin,
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sargramostim, semustin, sizofiran, sobuzoxan, solu-medrol, axit sparfosic, liéu phap
t& bao mam, streptozoxin, strontium-89 clorua, sunitinib, synthroid, tamoxifen,
tamsulosin, tasonrmin, tastolacton, taxotere, teceleukin, temozolomit teniposit,
testosteron propionat, testred, thioguanin, thiotepa, thyrotropin, axit tiludronic,
topotecan, toremifen, tositumomab, trastuzumab, treosulfan, tretinoin, trexall,
trimetylmelamin, trimetrexat, triptorelin axetat, triptorelin pamoat, UFT, uridin,
valrubixin, vesnarinon, vinblastin, vincristin, vindesin, vinorelbin, virulizin,
zinecard, zinostatin stimalamer, zofran, ABI-007, acolbifen, actiémune, affinitak,
aminpterin, arzoxifen, asoprisnil, atamestan, atrazantan, BAY 43-9006 (sorafenib),
avastin, CCI-779, CDC-501, xelebrex, xetuximab, crisnatol, Xyproteron axetat,
dexitabin, DN-101, doxorubixin-MTC, dSLIM, dutasteride, edotecarin, eflornithin,
exatecan, fenretinide, histamin dihydroclorua, histrelin hydrogel implant, holmium-
166 DOTMP, axit ibandronic, interferon gamma, intron-PEG, ixabepilon, keyhole
limpet hemocyanin, 1.-651582, lanreotit, lasofoxifen, libra, lonafarnib, miproxifen,
minodronat, MS-209, liposom MTP-PE, MX-6, nafarelin, nemorubixin, neovastat,
nolatrexed, oblimersen, onco-TCS, osidem, paclitaxel polyglutamat, pamidronat
dinatri, PN-401, QS-21, quazepam, R-1549, raloxifen, ranpirnaza, axit 13-cis -
retinoic, satraplatin, seocanxitol, T-138067, tarceva, taxoprexin, thalidomit thymosin
alpha 1, tiazofurin, tipifarnib, tirapazamin, TLK-286, toremifen, TransMID-107R,
valspodar, vapreotit, vatalanib, verteporfin, vinflunin, Z-100, axit zoledronic hodc

ché phdm két hop cua nod.

Theo mdt phuong an, duoc chét hodc cac dugc chit khac (hodc “hoat chét
khac”) dugc chon tir nhém bao gém: 131I-chTNT, abarelix, abiratron, aclarubixin,
aldesleukin, alemtuzumab, alitretinoin, altretamin, aminglutetimit amrubixin,
amsacrin, anastrozol, arglabin, arsenic trioxit, asparaginaza, azacitidin, basiliximab,
BAY 1000394, refametinib (BAY 86-9766 (RDEA 119)), belotecan, bendamustin,
bevacizumab, bexaroten, bicalutamit, bisantren, bleomyxin, bortezomib, buserelin,
busulfan, cabazitaxel, canxi folinat, canxi levofolinat, capexitabin, carboplatin,
carmofur, carmustin, catumaxomab, <xelecoxib, celmoleukin, cetuximab,
clorambuxil, chlormadinon, chlormetin, xisplatin, cladribin, axit clodronic,

clofarabin, crisantaspaza, xyclophosphamit, Xyproteron, xytarabin, dacarbazin,
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dactinomyxin, darbepoetin alfa, dasatinib, daunorubixin, dexitabin, degarelix,
denileukin diftitox, denosumab, deslorelin, dibrospidium clorua, doxetaxel,
doxifluridin, doxorubixin, doxorubixin + estron, eculizumab, edrecolomab, elliptini
axetat, eltrombopag, endostatin, enocitabin, epirubixin, epitiostanol, epoetin alfa,
epoetin beta, eptaplatin, eribulin, erlotinib, estradiol, estramustin, etoposit,
everolimus, exemestan, fadrozol, filgrastim, fludarabin, flouraxil, flutamit,
formestan, fotemustin, fulvestrant, gallium nitrat, ganirelix, gefitinib, gemxitabin,
gemtuzumab,  glutoxim,  gozarelin,  histamin  dihydroclorua, histrelin,
hydroxycarbamit, hat I-125, axit ibandronic, ibritumomab tiuxetan, idarubixin,
ifosfamit, imatinib, imiquimod, improsulfan, interferon alfa, interferon beta,
interferon gamma, ipilimumab, irinotecan, ixabepilon, lanreotit, lapatinib,
lenalidomit lenograstim, lentinan, letrozol, leuprorelin, levamisol, lisuride,
lobaplatin, lomustin, lonidamin, masoprocol, medroxyprogesteron, megestrol,
melphalan,  mepitiostan, ~mercaptopurin, — metotrexat, = metoxsalen, Metyl
aminlevulinat, metyltestosteron, mifamurtit, miltefosin, miriplatin, mitobronitol,
mitoguazon, mitolactol, mitomyxin, mitotan, mitoxantron, nedaplatin, nelarabin,
nilotinib, nilutamit, nimotuzumab, nimustin, nitracrin, ofatumumab, omeprazol,
oprelvekin, oxaliplatin, p53 gen therapy, paclitaxel, palifermin, hat paladi-103, axit
pamidronic , panitumumab, pazopanib, pegaspargaza, PEG-epoetin beta (metoxy
PEG-epoetin beta), pegfilgrastim, peginterferon alfa-2b, pemetrexed, pentazoxin,
pentostatin, peplomyxin, perfosfamit, picibanil, pirarubixin, plerixafor, plicamyxin,
poliglusam, polyestradiol phosphat, polysacarit-K, porfimer natri, pralatrexat,
prednimustin, procarbazin, quinangolide, raloxifen, raltitrexed, ranimustin, razoxan,
regorafenib, risedronic axit, rituximab, romidepsin, romiplostim, sargramostim,
sipuleucel-T, sizofiran, sobuzoxan, natri glycididazol, sorafenib, streptozoxin,
sunitinib, talaporfin, tamibaroten, tamoxifen, tasonrmin, teceleukin, tegafur, tegafur
+ gimeracil + oteracil, temoporfin, temozolomit temsirolimus, teniposit, testosteron,
tetrofosmin, thalidomit thiotepa, thymalfasin, tioguanin, tocilizumab, topotecan,
toremifen, tositumomab, trabectedin, trastuzumab, treosulfan, tretinoin, trilostan,
triptorelin, trofosfamit, tryptophan, ubenimex, valrubixin, vandetanib, vapreotit,

vemurafenib, vinblastin, vincristin, vindesin, vinflunin, vinorelbin, vorinostat,
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vorozol, vi cadu thuy tinh yttrium-90, zinostatin, zinostatin stimalamer, axit

zoledronic, zorubixin.

Duogc chit khac ciing c6 thé 1a gemxitabin, paclitaxel, xisplatin, carboplatin,
natri butyrat, 5-FU, doxirubixin, tamoxifen, etoposit, trastumazab, gefitinib, intron
A, rapamyxin, 17-AAG, U0126, insulin, dan xuét insulin, phéi td PPAR, duoc chét
sulfonylurea, chét e ché a-glucosidaza, biguanit, chét tc ché PTP-1B, chét tc ché
DPP-IV, chit tc ché 11-beta-HSD, GLP-1, ddn xudt GLP-1, GIP, d4n xuit GIP,
PACAP, din xudt PACAP, secretin hodc dan xuét secretin.

Chét chéng tang sinh tiy ¥ ¢6 thd duoc bd sung vao ché phdm bao gdm nhung
khong chi gidi han & hop chit duogc néu trong ché d6 héa tri lidu ung thu néu & 4n
ban thtr 11 cta Merck Index, (1996), ma dugc dua vao day bang cach tham khao,
nhu asparaginaza, bleomyxin, carboplatin, carmustin, clorambuxil, xisplatin,
colaspaza, xyclophosphamit, xytarabin, dacarbazin, dactinomyxin, daunorubixin,
doxorubixin (adriamyxin), epirubixin, etoposit, 5-flouraxil, hexametylmelamin,
hydroxyurea, ifosfamit, irinotecan, leucovorin, lomustin, mecloretamin, 6-
mercaptopurin, mesna, metotrexat, mitomyxin C, mitoxantron, prednisolon,
prednison, procarbazin, raloxifen, streptozoxin, tamoxifen, thioguanin, topotecan,

vinblastin, vincristin, va vindesin.

Chét chéng tang sinh khéc thich hop dé st dung cho ché phdm theo sang ché
bao gdbm nhung khong chi giéi han & cac hop chat da dugc biét dé sir dung nham
diéu tri bénh tan sinh néu trong Goodman and Gilman's The Pharmacological Basis
of Therapeutics (Téi ban lan tht 9), bién tap Molinoff et al., nha xuét ban McGraw-
Hill, trang 1225-1287, (1996), ma dugc dua vao day bang c4ch tham khdo, nhu
aminglutetimit L-asparaginaza, azathioprin, 5-azaxytidin cladribin, busulfan,
dietylstilbestrol, 2',2'-diflodeoxyxytidin, doxetaxel, erythrohydroxynonyl adenin,
etinyl estradiol, 5-flodeoxyuridin, 5-flodeoxyuridin monophosphat, fludarabine
phosphat, fluoxymesteron, flutamit, hydroxyprogesteron caproat, idarubixin,
interferon, medroxyprogesteron axetat, megestrol axetat, melphalan, mitotan,
paclitaxel, pentostatin, N-phosphonoaxetyl-L-aspartate (PALA), plicamyxin,
semustin, teniposit, testosteron propionat, thiotepa, trimetylmelamin, uridin, va

vinorelbin.
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Chét chéng ting sinh khéc thich hop d8 st dung cho ché phdm theo sdng ché
bao gdm nhung khong chi gi6i han ¢ tdc nhén chéng ung thur khéc nhu epothilon va
dAn xuit cia no, irinotecan, raloxifen va topotecan.

N6i chung, viéc sir dung téc nhan doc té bao vi/hogc tac nhan kim ham té bao
phdi hop véi hop chét hodc ché phdm theo sang ché sé&:

(1) taorahiéu suét t6t hon khi lam giam sy sinh truéng cta khdi u hodc tham chi
12 loai bo khdi u so véi viée str dung mot tdc nhan don 1€ khac,

(2) lam gidm lugng can st dung cia tac nhan héa tri liéu,

(3)  lam cai thién sy dung nap ché d¢ diéu tri bing héa tri liéu ¢ bénh nhan bi it
bién chimg c6 hai hon mirc do bién chimg quan sét thiy véi phéc db diéu tri hoa tri
liéu béng tac nhan don 1¢ va mot s6 phac d6 phdi hop khac,

(4)  mo rong phd didu tri dén céc kiéu ung thu khac nhau & dong vét ¢6 v, dic
biét 1a nguoi,

(5) mang lai ty 1€ dap Ung t6t hon trong céc bénh nhén duoc didu tri,

(6)  kéo dai thdi gian séng trong cac bénh nhan duge diéu tri so véi phac dd diéu
tri hoa tri liéu tiéu chudn,

(7)  kéo dai thoi gian khdi u tién trién, va/hogc

(8)  tao ra hiéu suét va kha ning dung nap it nhét 1a t6t nhu khi st dung cic tac
nhan don 1&, so véi cac trudng hop da biét ma trong d6 ché phim két hop céc chét
chbng ung thur tao ra tdc dung d6i khang.

Theo mot phuong an, sang ché dé xuit ché phdm két hop trong d6, hop chat
2,3-dihydroimidazo[1,2-c]quinazolin 12 2-amino-N-[7-metoxy-8-(3-morpholin-4-
ylpropoxy)-2,3-dihydroimidazo[ 1,2-c]quinazolin-5-yl]pyrimidin-5-carboxamit.

Theo mot phuong 4n, sang ché dé xuit ché phdm két hop trong d6, hop chat
2,3-dihydroimidazo[1,2-c]quinazolin 13 2-amino-N-[7-metoxy-8-(3-morpholin-4-
ylpropoxy)-2,3-dihydroimidazo[1,2-c]quinazolin-5-yl]pyrimidin-5-carboxamit
dihydroclorua.

Theo mot phuong 4n, sang ché @& xuét ché pham két hop trong d6, hop chit
2,3-dihydroimidazo[1,2-c]quinazolin 12 2-amino-N-[7-metoxy-8-(3-morpholin-4-
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ylpropoxy)-2,3-dihydroimidazo[ 1,2-c]quinazolin-5-yl]pyrimidin-5-carboxamit ~ va
hoat chét khéac 13 Chét tc ché chon loc PI3KS GS-1101.

Theo mot phuong 4n, séng ché dé xuit ché pham két hop trong d6, hop chét
2,3-dihydroimidazo[1,2-c]quinazolin 1a 2-amino-N-[7-metoxy-8-(3-morpholin-4-
ylpropoxy)-2,3-dihydroimidazo[ 1,2-c]quinazolin-5-yl|pyrimidin-5-carboxamit ~ va
hoat chét khac 1a Chét Grc ché BTK ibrutinib.

Theo mot phuong 4n, sang ché d& xuét ché phim két hop trong d6, hop chit
2,3-dihydroimidazo[1,2-c]quinazolin la 2-amino-N-[7-metoxy-8-(3-morpholin-4-
ylpropoxy)-2,3-dihydroimidazo[ 1,2-c]quinazolin-5-yl]pyrimidin-5-carboxamit ~ va
hoat chét khac 1a REFAMETINIB (BAY 86-9766 (RDEA-119)).

Theo mot phuong 4n, séng ché dé xuét ché phdm két hop trong d6, hop chat
2,3-dihydroimidazo[1,2-c]quinazolin 1a 2-amino-N-[7-metoxy-8-(3-morpholin-4-
ylpropoxy)-2,3-dihydroimidazol[ 1,2-c]quinazolin-5-yl]pyrimidin-5-carboxamit
dihydroclorua va hoat chét khéc 1a Chét ¢c ché chon loc PI3KS GS-1101.

Theo mét phuong 4n, sang ché d& xuét ché phdm két hop trong d6, hop chét
2,3-dihydroimidazo[1,2-c]quinazolin 1a 2-amino-N-[7-metoxy-8-(3-morpholin-4-
ylpropoxy)-2,3-dihydroimidazo[ 1,2-c]quinazolin-5-yl]pyrimidin-5-carboxamit
dihydroclorua va hoat chat khac 1a Chét rc ché BTK ibrutinib.

Theo mot phuong 4n, sang ché d& xuat ché phdm két hop trong do, hop chat
2,3-dihydroimidazo[1,2-c]quinazolin 14 2-amino-N-[7-metoxy-8-(3-morpholin-4-
ylpropoxy)-2,3-dihydroimidazo[ 1,2-c]quinazolin-5-yl]pyrimidin-5-carboxamit
dihydroclorua va hoat chit khac 14 chét e ché IKK BAY hop chét B.

Theo mdt phuong 4n, sang ché dé xuat ché pham két hop trong d6, hop chét
2,3-dihydroimidazo[1,2-c]quinazolin la 2-amino-N-[7-metoxy-8-(3-morpholin-4-
ylpropoxy)-2,3-dihydroimidazo[ 1,2-c]quinazolin-5-yl]pyrimidin-5-carboxamit
dihydroclorua va hoat chét khac 13 REFAMETINIB (BAY 86-9766 (RDEA-119)).

Dugc phdm chira hop chit theo sang ché

Nhu néu trén, sang ché dé xuat dugc pham:
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- chtra hop chit 2,3-dihydroimidazo[1,2-c]quinazolin, hodc mubi duoc dung,
solvat, hydrat hodc chét déng phan lap thé cua nd, & dang mot hoat chét duy
nhit, d didu tri u lympho khong phai dang Hodgkin (NHL), cu thé 14 u lympho
khong phai dang Hodgkin (NHL) thé hé mdt, thé hé hai, héi quy, tai phét, dién
tién chim hodc ting trién, cu thé 13 u lympho thé nang (FL), bénh bach cau
lympho bao man tinh (CLL), u lympho vung ria (MZL), u lympho té bao B 16n
lan téa (DLBCL), u lympho té bao vé (MCL), u lympho chuyén dang (TL),
hodc u lympho té bao T ngoai vi (PTCL), va

- chira ché phdm két hop chira:

a) hop chit 2,3-dihydroimidazo[1,2-c]quinazolin, hodc mudi duoc dung,

solvat, hydrat hodc chét déng phén lap thé cua nd; va

b) mot hodc nhiéu hoat chit khéc, cu thé 13 hoat chét dugc chon tir chét
chéng tao mach, chit chng ting sinh, chét chéng viém, chit 1am giam
dau, chit didu bién mién dich, chat loi tidu, chit chdng loan nhip, chit
chéng tang cholesterol mau, chit chéng rdi loan lipit mau, chat chéng tiéu
duodng hodc chét chdng virut, cu thé hon 12 mot hodc nhiéu hoat chat khéc

duoc chon tir nhoém bao gom:

- Chét trc ché chon loc PI3KS GS-1101, Chat e ché BTK ibrutinib, chét tc
ché IKK BAY hop chét B, va REFAMETINIB (BAY 86-9766 (RDEA-
119)).

Theo mdt phuong 4n khac, séng ché dé xuat duge phdm chira hop chét 2,3-
dihydroimidazo[1,2-c]quinazolin nhu dugc xdc dinh trong ban mo ta nay, cu thé 1a
2-amino-N-[7-metoxy-8-(3-morpholin-4-ylpropoxy)-2,3-dihydroimidazo[ 1,2~
c]quinazolin-5-yl]pyrimidin-5-carboxamit, hodc mudi duoc dung, solvat, hydrat hodc
chét doéng phén 1ap thé cua nd, & dang hop chét don 1¢, dé diéu tri u lympho khong
phai dang Hodgkin (NHL), cu thé 14 u lympho khéng phai dang Hodgkin (NHL) thé
hé mot, thé hé hai, hdi quy, tai phat, difn tién chdm hodc ting trién, cu thé 1a u
lympho thé nang (FL), bénh bach cau lympho bao man tinh (CLL), u lympho ving
ria (MZL), u lympho té bao B 1én lan téa (DLBCL), u lympho té bao vo (MCL), u
lympho chuyén dang (TL), hoic u lympho té bao T ngoai vi (PTCL).
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Theo mot phuong an khéc, sang ché dé xuit duoc phdm chira 2-amino-N-[7-
metoxy-8-(3-morpholin-4-ylpropoxy)-2,3-dihydroimidazo[ 1,2-c]quinazolin-5-
yl]pyrimidin-5-carboxamit dihydroclorua, ¢ dang hop chit don 18, dé didu tri u
lympho khéng phai dang Hodgkin (NHL), cu thé 12 u lympho khdng phai dang
Hodgkin (NHL) thé hé mot, thé hé hai, hdi quy, tai phat, dién tién chdm hodc ting
tridn, cu thé 12 u lympho thé nang (FL), bénh bach cau lympho bao man tinh (CLL),
u lympho vung ria (MZL), u lympho té bao B 16n lan toa (DLBCL), u lympho t€ bao
v6 (MCL), u lympho chuyén dang (TL), hodc u lympho té bao T ngoai vi (PTCL).

Theo mot phuong an cu thé cta khia canh bit ky néu trén, hodc cdc phuong
4n cua no, theo sang ché, bénh ung thu 1a u lympho khong phai dang Hodgkin
(NHL), cu thé 1a u lympho khong phai dang Hodgkin (NHL) thé hé mdt, thé hé hai,
hdi quy, tai phat, dién tién chdm hodc ting trién, cu thé 1a u lympho thé nang (FL),
bénh bach cau lympho bdo man tinh (CLL), u lympho vung ria (MZL), u lympho té
bao B 16n lan téa (DLBCL), u lympho t& bao vo (MCL), u lympho chuyén dang
(TL), hodc u lympho té bao T ngoai vi (PTCL).

Theo mot phuong an cy thé ctia khia canh bét ky néu trén, hodc cic phuong
4n cua né, theo sang ché, bénh ung thu 12 u lympho khong phai dang Hodgkin
(NHL), cu thé 13 u lympho khong phai dang Hodgkin (NHL) thé hé mdt, thé hé hai,
hoi quy, tai phat, di2n tién cham hoac tdng trién.

Theo mot phuong an cu thé cta khia canh bat ky néu trén, hodc cac phuong
4n cua nd, theo sang ché, bénh ung thur 1a u lympho thé nang (FL).

Theo mdt phuong an cu thé cta khia canh bt ky néu trén, hodc cac phuong
an cua no, theo sang ché, bénh ung thu 13 bénh bach cau lympho bdo man tinh
(CLL).

Theo mdt phuong 4n cu thé cta khia canh bét ky néu trén, hodc céc phuong
4n ctia nd, theo sang ché, bénh ung thu 13 u lympho vung ria (MZL).

Theo mot phuong an cu thé cta khia canh bat ky néu trén, hoic cac phuong
an cua no, theo sang ché, bénh ung thu 13 u lympho t€ bao B 16n lan toa (DLBCL).

Theo mdt phuong an cu thé cua khia canh bét ky néu trén, hodc cac phuong

4n cua nd, theo sang ché, bénh ung thu 1a u lympho té bao vo (MCL).
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Theo mot phuong 4n cu thé cia khia canh bét ky néu trén, hoic cic phuong

4n cia né, theo sang ché, bénh ung thu 13 u lympho chuyén dang (TL).

Theo mdt phuong an cu thé clia khia canh bét ky néu trén, hodc cac phuong

4n ca nd, theo sang ché, bénh ung thu 13 u lympho té bao T ngoai vi (PTCL).

Duoc phdm nay chita mot hogc nhiéu hop chét. Cac dugc phidm niy c6 thé
duoc str dung dé thu dugce tac dung duge ly mong mudn bang cach st dung chung
cho bénh nhan c6 nhu cau stir dung. Bénh nhan, nhim muc dich cta sang ché, 1 dong
vat c6 vu, bao gém nguoi, ¢ nhu cAu diéu tri bénh hodc tinh trang bénh cu thé. Do
d6, sang ché bao gdm duoc pham chira chit mang duoc dung va cta hop chét, hoic
mudi cua no, theo sang ché véi lugng c6 tac dung duge Ly. Tét hon néu chit mang
duoc dung 14 chit mang ma twong ddi khong doc va v6 hai véi bénh nhan & céc ndng
do tuong Ung voi hoat tinh cua hoat chit sao cho cac tac dung phu bt ky c6 thé do
chit mang gay ra s& khong lam hong céc tac dung c6 loi ciia hoat chét. Tét hon néu
luong c¢6 tac dung dugc ly cta hop chét 1a luong tao ra két qua gdy anh huong dén
tinh trang bénh cu thé can diéu tri. Hop chit theo sang ché c6 thé dugc st dung vdi
chat mang duoc dung da biét 5 trong linh vuc b'fmg cach st dung cac duogc phém
dang liéu don vi thong thudng hiéu qua, bao gdm ché phim giai phong tirc thi, giai
phdéng chim va giai phong theo thoi gian, ding qua dudng miéng, dung ngoai dudng
tiéu héa, ding tai chd, ding qua dudng miii, ding tai mit, ding nhd kinh mat, ding
qua duong dudi ludi, ding qua duong tryc trang, dung qua dudng dm dao, va tuong

tur.

Dé str dung qua dudng miéng, hop chét co thd dugc bao ché thanh ché pham
rén hodc 16ng nhu vién nang, vién tron, vién nén, vién det, vién ngdm hinh thoi,
thude chay, bot, dung dich, hdn dich, hodc nhil dich, va c6 thé duoc bao ché theo cac
phuong phép di biét trong linh vyuc san xuit duoc phidm. Duoc phim dang liéu don
vi rén c6 thé 1a vién nang ma c6 thé thudc liéu gelatin nang cing hodc mém thong
thuong chtra, vi du, chit hoat dong bé mat, chit 1am tron, va chit don tro nhu

lactoza, sucroza, canxi phosphat, va tinh bdt ngo.

Theo phuong 4n khéc, hop chét theo sang ché c6 thé 1a dugc dip vién véi
conventional chit nén vién nén thong thudng nhu lactoza, sucroza va tinh bdt ngod

phéi hop véi chat gay két dinh nhu acaxia, tinh bt ngd hodc gelatin, chét gdy phan
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3 dugc du dinh dé giip pha v& va hoa tan vién nén sau khi st dung nhu tinh bot
khoai tay, axit alginic, tinh bt ngd, va gébm gua, gom tragacanth, acaxia, chét 1am
tron dugc du dinh dé cai thién d6 tron chay ctia hat vién nén va ngan ngira sy bam
dinh cua chét liéu tao vién nén vao bé mat khudn va chdy clia may dap vién nén, vi
du bot tale, axit stearic, hodc magie, canxi hodc kém stearat, chit nhudm, chét tao
mau, va chét tao mui nhu bac ha, dau cay 16¢ d&, hodc mui dau, duge du dinh dé lam
tang chét luong thdm my cua vién nén va gitp bénh nhan dé chip nhan vién thude
hon. Céc t4 duoc thich hop dé sir dung trong dugc phdm dang lidu long ding qua
dudng miéng bao g6m dicanxi phosphat va chét pha lodng nhu nudc va ruou, vi du,
etanol, rugu benzylic, va rugu polyetylenic, kém hodc khong kém viéc bd sung chét
hoat dong b& mat, chit tao huyén phi hodc chét nhii héa duoc dung. Nhiéu chit liéu
khéc c6 thé c6 mit & dang vo bao hoic theo cach khéc, dé didu chinh dang vat 1y cta
dang 1idu don vi. Vi du dbi v6i vién nén, vién tron hodc vién nang cd thé dugc bao

bang senlac, duong hodc ca hai.

B6t va hat phan tan dugc 1a thich hop dé bao ché hdn dich nudc. Chiing tao ra
hén hop hoat chit kém theo tac nhan tao 4m hodc chét gdy phén tan, chét tao huyén
phil va mdt hodc nhiéu chét bao quan. Chat gy phén tan hoic tic nhan tao 4m va
chét tao huyén phu thich hop duoc 14y vi du bang cac chit néu trén. Céc t4 dugc

khéc, vi du chat 1am ngot, chét tao mui va chat tao mau néu trén, cling ¢6 thé c6 mit.

Dugc phdm theo séng ché ciing ¢6 thé & dang nhii dich diu trong nudc. Pha
dAu c6 thé 13 diu thyc vat nhu parafin 10ng hodc hdn hop dau thyc vat. Chét nhii hoa
thich hop ¢6 thé 1a (1) gdbm tdn tai trong tw nhién nhu gdm acaxia va gém tragacanth,
(2) phosphatit tdn tai trong tu nhién nhu dau dau twong va lexithin, (3) este hodc este
mdt phin c6 ngudn gdc tir axit béo va hexitol anhydrit, vi du, sorbitan monooleat, (4)
san phidm ngung tu cta este mot phan nay véi etylen oxit, vi dy, polyoxyetylen
sorbitan monooleat. Nhil dich ciing c¢6 thé chira chat lam ngot va chét tao mui.

Hbn dich du c6 thé 1a duoc bao ché bing cach tao huyén phil hoat chit trong
dau thuc vat nhu, vi du, dau lac, dau oliu, dau vimng hodc dau dira, hodc trong dau
khoang nhu parafin long. Hon dich dau c6 thé chia chat 1am dic nhu, vi du, sap ong,

parafin cung, hodc ruou xetylic. Hon dich cling c¢6 thé chita mdt hodc nhiéu chét bao
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quan, vi du, etyl hodc n-propyl p-hydroxybenzoat; mot hodc nhiéu chét tao mau; mot

ho#c nhiéu chat tao mui; va modt hodc nhiéu chat 1am ngot nhu sucroza hodc saccarin.

Xiro va con ngot cé thé duoc bao ché kém theo chét 1am ngot nhu, vi du,
glyxerol, propylen glycol, sorbitol hodc sucroza. Cac dang bao ché dugc phim nay
cling ¢6 thé chira chat lam diu, va chét bao quan, nhu metyl va propyl paraben va

chat tao mui va chat tao mau.

Hop chét theo sang ché ciing c6 thé duge s dung dung ngoai dudng tiéu hoa,
nghia 1a, dudi da, trong tinh mach, trong mét, trong hoat dich, trong bép, hoac trong
mang bung, dudi dang duoc pham dang liéu c6 thé tiém duge chira hop chét, t6t hon
néu, trong chét pha lodng chip nhan dugc v& mit sinh ly kém theo chit mang dugc
dung ma cé thé 13 chét long hodc hdn hop 16ng vo khudn nhu nudc, nuée mudi, dung
dich dextroza va duodng lién quan trong nudc, rugu nhu etanol, isopropanol, hodc
ruou hexadexylic, glycol nhu propylen glycol hodc polyetylen glycol, glyxerol ketal
nhu 2,2-dimetyl-1,1-dioxolane-4-metanol, eters nhu poly(etylen glycol) 400, dau,
axit béo, este cua axit béo hodc, axit béo glyxerit, hodc glyxerit clia axit béo dugc
axetyl hoa, kém hoac khong kém theo viéc bd sung chét hoat dong bé mat duoc dung
nhu xa phong hodc chét téy, chét tao huyén phu nhu pectin, carbome, metyxenluloza,
hydroxypropylmetylxenluloza, hodc carboxymetylxenluloza, hodc chét nhii héa va

chét didu chinh dugc dung khac.

Cac diu tidu biéu c6 thé duge sir dung trong duoc phdm ding ngoai dudng
tiéu hoa theo sang ché 1a dau c6 ngu@)n géc tr mo, dong vat, thuc vat, hodc téng hop,
vi du, dau lac, ddu dau nanh, dau vimg, dau hat bong, dau ngob, dau oliu, m& tir ddu
hoa va dau khoang. Axit béo thich hgp bao gbm axit oleic, axit stearic, axit isostearic
va axit myristic. Este cta axit béo thich hop, vi du, 1a etyl oleat va isopropyl
myristat. Xa phong thich hop bao gdbm mudi kim loai kiém, amoni, va trietanolamin
clla axit béo va chét tdy thich hop bao gdm chét tiy cation, vi du dimetyl dialkyl
amoni halogenua, alkyl pyridini halogenua, va alkylamin axetat; chét tiy anion, vi
du, alkyl, aryl, va olefin sulfonat, alkyl, olefin, ete, va monoglyxerit sulfat, va
sulfosucxinat; chit téy khong ion, vi du, amin oxit béo, alkanolamit axit béo, va

poly(oxyetylen-oxypropylen)s hodc etylen oxit hodc propylen oxit copolyme; va chat
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téy trung tinh, vi dy, alkyl-beta-aminpropionat, va mudi amoni béc bdn 2-

alkylimidazolin, ciing nhu hdn hop cua nd.

Duoc phim ding ngoai dudng tiéu hoa theo sang ché thuong chira hoat chét
véi luong khoang tir 0,5% dén khoang 25% trong luong trong dung dich. Chét bao
quan va chit dém ciling c6 thé duoc sir dung néu c6 loi. Nhang gidm dén muc c6 loi
hodc loai trir kich thich tai vi trf tiém, céc ché phdm nay c6 thé chira chat hoat dong
bé mit khong ion c6dd can bing dau-nuéc (HLB) t5t hon néu nim trong
khoangkhoang tir 12 dén khoang 17. Lugng chit hoat dong bé mit trong ché phdm
nay t6t hon néu ndm trong khoang tir 5% dén khoang 15% trong lugng. Chét hoat
dong bé mit c6 thé c6 thanh phin don 16 ¢6 HLB néu trén hogc c6 thé hdn hop gdm

hai hodc nhiéu c4c thanh phan c6 HLB mong muon.

Chét hoat dong bé mit tidu biéu duoc sir dung trong ché phdm dung ngoai
dudng tiéu hoa nay thudc nhém este cia axit béo polyetylen sorbitan, vi dy, sorbitan
monooleat va san phdm cdng c6 trong luong phén tir cao cua etylen oxit v6i bazo ua

nuée, dugce tao ra do su ngung tu cua propylen oxit véi propylen glycol.

Duogc phém c6 thé & dang hon dich nuéc c6 thé tiém duoc vd khuan. Hon
dich nay c6 thé duoc bao ché theo phuong phép da biét bang cach st dung chét gay
phén tan hodc tdc nhan tao 4m va chét tao huyén phu thich hop nhu, vi du, natri
carboxymetylxenluloza, metylxenluloza, hydroxypropylmetyl-xenluloza, natri
alginat, polyvinylpyrolidon, gém tragacanth va gém acaxia; chét gy phan tan hodc
tac nhan tao Am c6 thé 1a phosphatit ton tai trong tu nhién nhu lexithin, san phim
ngung tu cua alkylen oxit véi axit béo, vi du, polyoxyetylen stearat, san phim ngung
tu cta etylen oxit véi rugu béo mach dai, vi dy, heptadeca-etylenoxyxetanol, san
pham ngung tu cta etylen oxit vdi este mot phin c6 ngudn gdc tir axit béo va hexitol
nhu polyoxyetylen sorbitol monooleat, hodc san pham ngung tu cla etylen oxit véi
este mot phan c6 ngudn gbe tir axit béo va hexitol anhydrit, vi du polyoxyetylen
sorbitan monooleat.

Ché pham v khuan c6 thé tiém duge cling c6 thé 1a dung dich hoég hdn dich
v6 khudn c6 thé tiém dugc trong chit pha lodng hodc dung moi khong doc duoc chép
nhin dé dung ngoai dudng tiéu acceptable. Chét pha logng va dung mdi ma cé thé

duoc st dung 13, vi du, nude, dung dich Ringer, dung dich natri clorua déng truong
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va dung dich glucoza diang truong. Ngoai ra, dau nén vo6 khuén thudng duogc sir dung
lam dung moi hodc mdi trudng tao huyén phu. Dbi véi muc dich nay, chét 1am diu,
diu nén c6 thé duoc st dung bao gdm mono- hoic diglyxerit tbng hop. Ngoai ra, axit

béo nhu axit oleic ¢6 thé duge sir dung & ché pham c6 thé tiém duoc.

Ché phdm theo sang ché ciing c6 thé dugc st dung & dang vién dan dé su
dung thudc qua dudng truc trang. Cac ché phdm nay c6 thé duoc diéu ché bang phi
tron duoc chat véi ta duoc khong kich thich thich hop & dang rin & nhiét do binh
thuong nhung & dang long & nhiét do tai tryc trang va do do, s€ tan chay  truc trang
dé giai phong duoc chat. Cac nguyén ligu ndy, vi dy, 1a bo coca va polyetylen glycol.

Ché phdm khac dugc st dung & phuong phép theo sang ché sir dung thiét bi
phan phdi qua da (“miéng dan”). Miéng dén trén da c6 thé duge str dung dé truyén
lién tuc hodc khong lién tuc hop chét theo sang ché véi lugng dugc kiém soat. Céu
tric va viéc st dung miéng dan trén da d& phan phéi dugc chét di dugc biét rd trong
Iinh vyc (vi du, xem, patent My s6 5,023,252, ban hanh ngay 11 thdng 6 ndm 1991,
duoc dua vao ddy bing cach vién dan). Miéng dan nay c6 thé dugc thiét k& dé phan
phéi dugc chat lién tuc, theo nhip, hodc theo yéu cau.

Duoc phim giai phéng kiém soét st dung ngoai dudng tiéu héa bao gbém
duoc phdm liposom, vi cau polyme va gel polyme ma da duoc biét trong linh vuc k¥

thuat.

C6 thé mong mudn hoic can thiét dé dua dugc phdm vio bénh nhan nho dung
cu phan phdi co hoc. Céu tric va viéc st dung dung cu phan phdi co hoc dé phan
phéi duge chat da duoc biét trong linh vuc k§ thuat. Céc ky thuat truc tiép, vi du, dé
dua thudc vao thing ndo thuong bao gdm viée dit éng dén phan phdi thude vao hé
thét ctia bénh nhéan bing cach di qua hang rdo mau-nfo. Mot hé phan phdi ¢ thé cdy
ghép, dugc st dung dé dua chét dén cac vung giai phﬁu dac hiéu cua co thé, duogc
mo ta trong patent M§ s65,011,472, ban hanh ngay 30 thidng 4 nim 1991.

Ché phim theo sang ché con c6 thé chira thanh phan hoat tinh dugc dung
khac, thuong duoc goi 1a chit mang hodc chét pha lodng, néu can thiét hodc mong
mudn. Quy trinh thong thuong dé bao ché cac ché phim nay thanh duoc pham dang
1idu thich hop ¢6 thé hitu dung. Céc thanh phan va quy trinh bao gbm céc loai duoc
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néu trong cac tai liéu tham khdo sau, ma mdi tai liéu duoc dua vao diy béng cach
vién dan: Powell, MF. et al, "Compendium of Excipients for Parenteral
Formulations" PDA Journal of Pharmaceutical Science & Technology 1998, 52(5),
238-311; Strickley, R.G "Parenteral Formulations of Small Molecule Therapeutics
Marketed in the United States (1999)-Part-1" PDA Journal of Pharmaceutical
Science & Technology 1999, 53(6), 324-349; and Nema, S. et al, "Excipients and
Their Use in Injectable Products" PDA Journal of Pharmaceutical Science &

Technology 1997, 51(4), 166-171.

Thanh phﬁn duoc tinh c6 thé duoc st dung néu thich hop dé tao ra ché phém
theo dudng dung du dinh bao gbm:

chét axit hoa (vi du bao gdm nhung khong chi gi¢i han ¢ axit axetic, axit xitric, axit

fumaric, axit clohydric, axit nitric);

chit kidm héa (vi du bao gdm nhung khong chi giéi han ¢ dung dich amoniac, amoni
cacbonat, dietanolamin, monoetanolamin, kali hydroxit, natri borat, natri cacbonat,

natri hydroxit, trietanolamin, trolamin);

chét hdp phu (vi du bao gdm nhung khong chi gi6i han ¢ xenluloza bdt va than hoat
tinh);

chét ddy khi dung (vi du bao gdm nhung khong chi gi6i han ¢ cacbon dioxit, CCLF>,
F»CIC-CCIF; va CCIF3)

chét thay thé khong khi (vi du bao gbém nhung khong chi gi6i han & nito va argon);
chit bao quan chbng ndm (vi du bao gdm nhung khong chi gi6i han ¢ axit benzoic,
butylparaben, etylparaben, metylparaben, propylparaben, natri benzoat);

chit bao quan chéng vi khuin (vi du bao gdm nhung khdéng chi gi¢i han &
benzalkoni clorua, benzetoni clorua, ruou benzylic, xetylpyridini clorua, clobutanol,
phenol, rugu phenyletylic, phenylmercuric nitrat va thimerosal);

chét chdng oxy héa (vi du bao gém nhung khong chi giéi han & axit ascorbic,
ascorbyl palmitat, butylated hydroxyanisol, hydroxytoluen butyl hoa, axit

hypophospho, monothioglyxerol, propyl gallat, natri ascorbat, natri bisulfit, natri
formaldehyt sulfoxylat, natri metabisulfit);
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chét liéu két dinh (vi du bao gém nhung khong chi gi6i han & polyme khéi, cao su tu
nhién va téng hop, polyacrylat, polyuretan, silicon, polysiloxan va styren-butadien
copolyme);

tac nhan dém (vi du bao gébm nhung khong chi giéi han & kali metaphosphat, dikali
phosphat, natri axetat, natri xitrat anhydrous va natri xitrat dihydrat)

cht mang (vi du bao gdm nhung khong chi gi6i han & xiro acaxia, xiro thom, codn
ngot thom, xiro sori, xiro cacao, Xiro cam, Xiro, dau ngo, dau khoang, dau lac, dau
vung, natri clorua kim khuan dé tiém va nude kim khudn dé tiém)

tac nhan chelat hoa (vi du bao gdm nhung khong chi gi¢i han & edetat dinatri va axit
edetic)

chit mau (vi du bao gdm nhung khong chi giéi han & FD&C Red No. 3, FD&C Red
No. 20, FD&C Yellow No. 6, FD&C Blue No. 2, D&C Green No. 5, D&C Cam No.
5, D&C Red No. 8, caramel va sét oxit do);

chét 1am trong (vi du bao gdm nhung khong chi gi6i han & bentonit);
chit nhd héa (vi du bao gdm nhung khéng chi giéi han & acaxia, cetomacrogol, ruou
xetylic, glyceryl monostearat, lexithin, sorbitan monooleat, polyoxyetylen 50

monostearat);

t4c nhan bao (vi du bao gdm nhung khong chi giéi han & gelatin va xenluloza axetat
phthalat)

huong liéu (vi du bao gdm nhung khong chi gi6i han & tinh du hdi, tinh dau qué,
cacao, bac ha, tinh diu cam, tinh dau bac ha va vanilin);

chét tao 4m (vi du bao gém nhung khong chi gii han & glyxerol, propylen glycol va
sorbitol);

chét 1am diu nhe (vi du bao gdm nhung khong chi giéi han & dau khodng va
glyxerin);

dau (vi du bao gdm nhung khong chi giéi han & dau lac, diu khoang, dau oliu, dau

lac, dau vung va dau thyc vat);
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chét nén thudc m& (vi du bao gdbm nhung khong chi giéi han & lanolin, thubc m& wa
nudce, thude md polyetylen glycol, md tir dau hoa, m& tir dau hoa ua nudc, thubc m&
tréng, thudc m& vang, va thuc m& nude hoa hong);

chit lam tang d6 xuyén qua (phan phéi trén da) (vi du bao gbém nhung khong chi gidi
han & ruou monohydroxy hodc polyhydroxy, rugu don-hogc da tri, rrgu béo no hodc
khong no, este béo no hodc khong no, axit dicarboxylic no hodc khong no, tinh dau,
dan xuét phosphatidyl, xephalin, terpen, amit, eter, keton va ure)

chat déo héa (vi du bao gdm nhung khong chi giéi han & dietyl phthalat va glyxerol);
dung méi (vi du bao gdm nhung khong chi gidi han & etanol, dau ngd, dau hat bong,
glyxerol, isopropanol, dau khoang, oleic axit, dau lac, nuée tinh khiét, nu6e dé tiém,
nuée vo khuln dé tiém va nude vo khudn dé rira vét thuong);

chét lam ctng (vi du bao gdm nhung khong chi giéi han & rugu xetylic, sap este

xetylic, sép vi tinh thé, parafin, rugu stearylic, s&p tréng va sap vang);

chét nén vién dan (vi du bao gdm nhung khong chi gi¢i han & bo cacao va polyetylen
glycol (hén hop));

chét hoat dong bé mit (vi du bao gdm nhung khong chi gisi han & benzalkoni clorua,
nonoxynol 10, oxtoxynol 9, polysorbat 80, natri lauryl sulfat va sorbitan mono-
palmitat);

chit tao huyén phi (vi du bao gdm nhung khong chi gidi han & agar, bentonit,
carbome, carboxymetylxenluloza natri, hydroxyetyl xenluloza, hydroxypropyl
xenluloza, hydroxypropyl metylxenluloza, cao lanh, metylxenluloza, tragacanth va
veegum);

chat 1am ngot (vi du bao gdm nhung khong chi giéi han & aspartam, dextroza,
glyxerol, mannitol, propylen glycol, saccarin natri, sorbitol va sucroza);

chit chdng bam dinh vién nén (vi du bao gdm nhung khong chi gii han ¢ magie
stearat va bot talc);

vién nén chit gay két dinh (vi du bao gdbm nhung khéng chi giéi han & acaxia,

alginic axit, carboxymetylxenluloza natri, dudng nén dugc, etylxenluloza, gelatin,
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glucoza 16ng, metylxenluloza, polyvinyl pyrolidon khong lién két ngang, va tinh bot
dugc gelatin hoa so bo);

chit pha lodng ding cho vién nén va vién nang (vi du bao gdm nhung khong chi gisi
han & canxi phosphat di bazo, cao lanh, lactoza, mannitol, xenluloza vi tinh thé,
xenluloza dang bdt, canxi cacbonat két tha, natri cacbonat, natri phosphat, sorbitol va
tinh bot);

tdc nhan bao vién nén (vi du bao gdm nhung khong chi gi6i han & glucoza long,
hydroxyetyl xenluloza, hydroxypropyl xenluloza, hydroxypropyl metylxenluloza,

metylxenluloza, etylxenluloza, xenluloza axetat phthalat va senlac);

ta duoc dap thing vién nén (vi du bao gdm nhung khong chi gi6i han & canxi
phosphat di bazo);

chét gdy phan rd vién nén (vi du bao gdém nhung khéng chi giéi han & axit alginic,
carboxymetylxenluloza canxi, vi tinh thé xenluloza, polacrillin Kali,
polyvinylpyrolidon lién két ngang, natri alginat, natri tinh bt glycolat va tinh bot);
chét gay truot cho vién nén (vi du bao gdbm nhung khong chi gi6i han & keo silica,
tinh bot ngo6 va bot talc);

chét 1am tron cho vién nén (vi du bao gdm nhung khong chi gi¢i han & canxi stearat,
magie stearat, dau khodng, axit stearic va k&m stearat);

chat 1am duc vién nén/vién nang (vi du bao gbm nhung khéng chi giéi han & titan
dioxit);

chét 1am béng vién nén (vi du bao gdbm nhung khong chi giéi han & carnuba sap va
sp trang);

chét 1am dic (vi du bao gdm nhung khéng chi gi6i han & sép ong, rugu xetylic va
parafin);

chét tao truong luc (vi du bao gdbm nhung khong chi gii han & dextroza va natri
clorua);

chét lam tang d6 nhét (vi du bao gébm nhung khong chi gi6i han & axit alginic,
bentonit, carbome, carboxymetylxenluloza natri, metylxenluloza, polyvinyl

pyrolidon, natri alginate va tragacanth); va
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téc nhan tao d4m (vi du bao gdm nhung khéng chi gi6i han & heptadecaetylen
oxyxetanol, lexithins, sorbitol monooleat, polyoxyetylen sorbitol monooleat, va

polyoxyetylen stearat).
Duoc phém theo sang ché ¢6 thé dugc minh hoa nhu sau:

Dung dich v6 khudn IV: Dung dich 5 mg/mL chira hop chat mong mudn theo sang
ché c6 thé duoc tao ra bang cach st dung vo khuén, nudce c6 thé tiém duoc, va do pH
dugc didu chinh néu can. Dung dich dugc pha loang dé st dung 1 — 2 mg/mL bang
dextroza 5% vo khuén va duge st dung & dang thudc truyén tinh mach trong khoang
60 phut.

Bot dong khé dé sir dung qua dudng tinh mach: Ché phim v6 khuan c6 thé dugc bao
ché bang (i) 100 - 1000 mg hop chit mong mudn theo sang ché & dang bot dong kho,
(ii) natri xitrat 32- 327 mg/mL, va (iii) Dextran 40 300 — 3000 mg. Dugc pham duoc
hoan nguyén bang nudc mubi hodc dextroza 5% vo khuén, c6 thé tiém duoc dén
ndng do tr 10 dén 20 mg/mL, ma dugc pha lodng tiép bing nudc mudi hoic
dextroza 5% dén 0,2 — 0,4 mg/mL, va dugc st dung & dang lidu 16n dung qua dudng
tinh mach hodc thudc truyén ding qua dudng tinh mach trong khoang 15 dén 60
phut.

Han dich ding trong co: Dung dich hodc hén dich sau ¢6 thé dugc bao ché, dé tiém
trong bap:

50 mg/mL hop chét tan trong nuéc mong mudn theo sang ché

5 mg/mL natri carboxymetylxenluloza

4 mg/mL. TWEEN 80

9 mg/mL natri clorua

9 mg/mL ruou benzylic

Vién nang vo cing: Mot luong 16n vién nang don vi duge didu ché bang nap 100 mg
hoat chét dang bot, 150 mg lactoza, 50 mg xenluloza va 6 mg magie stearat vao mdi
v6 nang gelantin cung hai manh tiéu chuén.

Vién nang gelatin mém: Hén hop hoat chét trong dau c6 thé tidu héa duge nhu dau

dau nanh, dau hat bong hoc diu oliu duoc bao ché va tiém bang bom kiéu piston
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vao gelatin néng chay d2 tao ra vién nang gelatin mém chira 100 mg hoat chét. Vién
nang dugc rua va lam kho. Hoat chét ¢6 thé duoc hoa tan trong hdn hop polyetylen

glycol, glyxerin va sorbitol d& bao ché hén hop thuée cé thé tron 1an vao nudc.

Vién nén: Mot lugng 16n vién nén duogc didu ché bang quy trinh thong thudng sao
cho dang liéu don vi chrta 100 mg hoat chét, 0,2 mg silic dioxit keo, 5 mg magie
stearat, 275 mg vi tinh thé xenluloza, 11 mg tinh bot, va 98,8 mg lactoza. Vo bao
chira nuéc va khong chira nudce thich hgp ¢o6 thé dugc 4p dung dé 1am ting do ngon,

cai thién vé bé ngoai va do n dinh hodc gay tri hodn su hép thu.

Vién nén/Vién nang giai phong tc thi: cac vién thudc nay 1a duge pham dang lidu
rén ding qua dudng miéng duoc tao ra bang cach quy trinh thong thudng va quy
trinh mé&i. Cac don vi nay duoc ding qua dudng miéng khéng cin nude dé hoa tan
tirc thi va phan phéi thuéc. Hoat chit dugc phdéi tron trong chit 16ng chira thanh phan
nhu dudng, gelatin, pectin va chit 1am ngot. Cac chit long dugc hoa ran thanh rén
vién nén hodc vién nén dai bang cach lam dong kho va k¥ thuat chiét xuét trang thai
rin. Duoc chét c¢6 thé duoc nén ciing véi dudng va polyme cé tinh nhét dan hdi va
tinh nhiét dan hoi hoic cac thanh phén sui dé tao ra cbt thude Xép duoc du dinh dé
giai phong tic thi, ma khong can dén nude.

Phuong phép diéu tri u lympho khdng phai dang Hodgkin (NHL), cu thé 14 u lympho
khong phai dang Hodgkin (NHL) thé hé mot, thé hé hai, hdi quy, tai phat, dién tién
cham hoic ting trién, cu thé 14 u lympho thé nang (FL), bénh bach cau lympho bao
man tinh (CLL), u lympho ving ria (MZL), u lympho té bao B 16n lan téa (DLBCL),
u lympho té bao vé (MCL), u lympho chuyén dang (TL), hoic u lympho té bao T
ngoai vi (PTCL)

Phin md ta con bdc 16 phuong phap diéu tri hodc phong ngira u lympho
khong phai dang Hodgkin (NHL), cu thé 14 u lympho khong phai dang Hodgkin
(NHL) thé hé mot, thé hé hai, hdi quy, téi phét, dién tién cham hodc tang trién, cu thé
13 u lympho thé nang (FL), bénh bach cau lympho bao man tinh (CLL), u lympho
vung ria (MZL), u lympho té bao B 1én lan téa (DLBCL), u lympho té bao vo
(MCL), u lympho chuyén dang (TL), hoic u lympho t€ bao T ngoai vi (PTCL), trong
dong vat cb vi, phuong phap nady bao gdbm viéc st dung hop chit 2,3-

dihydroimidazo[1,2-c]quinazolin nhu dugc xac dinh trong ban m6 ta nay, hodc duoc
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pham chtta hop chét nay, & dang mot hoat chit duy nht, hodc st dung ché phim két
hop chira a) hop chit hogc dugc pham chira hop chit va b) mot hodc nhidu hoat chét

khéc nhu dugc xac dinh trong ban mo ta nay.

Theo mét phuong 4n cu thé cua khia canh bét ky néu trén, hodc cdc phuong
4n cia nd, theo sang ché, bénh ung thu 13 u lympho khéng phai dang Hodgkin
(NHL), cu thé 1a u lympho khong phai dang Hodgkin (NHL) thé h¢ mdt, thé hé hai,
hdi quy, ti phat, dién tién cham hodc tang trién, cu thé 12 u lympho thé nang (FL),
bénh bach cau lympho bao man tinh (CLL), u lympho ving ria (MZL), u lympho té
bao B 16n lan téa (DLBCL), u lympho té bao vé (MCL), u lympho chuyén dang
(TL), hogc u lympho té bao T ngoai vi (PTCL).

Céc phuong an cua phuong phéap diéu tri hodc phong nglra ung thu, vi dy, u
lympho khéng phai dang Hodgkin (NHL), cu thé 13 u lympho khong phai dang
Hodgkin (NHL) thé hé mot, thé hé hai, hdi quy, tai phét, dién tién chdm hodc ting
trién, cy thé 13 u lympho thé nang (FL), bénh bach cau lympho bao man tinh (CLL),
u lympho ving ria (MZL), u lympho té bao B 1én lan téa (DLBCL), u lympho té-bao
vo (MCL), u lympho chuyén dang (TL), ho#c u lympho té bao T ngoai vi (PTCL),
nhu dugc x4c dinh & trén, dugec md ta trong cac phuong an st dung hop chit/ché

pham két hop, nhur néu trén.

Sang ché mo ta phuong phap st dung hop chét theo sang ché va ché phim
chtra né, dé didu tri u lympho khong phai dang Hodgkin (NHL), cu thé 14 u lympho
khong phai dang Hodgkin (NHL) thé hé mot, thé hé hai, hdi quy, tai phat, dién tién
cham hodc ting trién, cu thé 1a u lympho thé nang (FL), bénh bach cau lympho bao
man tinh (CLL), u lympho vung ria (MZL), u lympho té bao B 16n lan téa (DLBCL),
u lympho t& bao v6 (MCL), u lympho chuyén dang (TL), hogc u lympho té bao T
ngoai vi (PTCL) & dong vét c6 vi. Hop chét ndy c6 thé hitu dung dé wc ché, phong
bé, lam giam, v.v., hién tuong ting sinh té bao va/hoic phan chia té bao, va/hodc gy
chét té bao theo chuong trinh, dé diéu tri hoic phong ngra u lympho khong phai
dang Hodgkin (NHL), cu thé 1a u lympho khong phai dang Hodgkin (NHL) thé hé
mot, thé hé hai, hdi quy, tai phat, dién tién cham hoic ting trién, cu thé 14 u lympho
th8 nang (FL), bénh bach cdu lympho bio man tinh (CLL), u lympho ving ria
(MZL), u lympho t& bao B 16n lan téa (DLBCL), u lympho té bao vé (MCL), u
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lympho chuyén dang (TL), hoc u lympho t& bao T ngoai vi (PTCL). Phuong phap
nay bao gém viéc str dung cho dong vat c6 vi c6 nhu cAu sur dung, bao gém nguoi,
mét luong hop chit hoic ché phim két hop theo sang ché, hodc mubi dugc dung,
chét déng phén, dang da hinh, chét chuyén héa, hydrat, solvat hodc este ciia no; v.v.
ma hitu hiéu dé didu tri hodc phong ngira u lympho khong phai dang Hodgkin
(NHL), cu thé 14 u lympho khong phai dang Hodgkin (NHL) thé hé mét, thé hé hai,
hdi quy, tai phat, difn tién chdm hodc tang trién, cu thé 13 u lympho thé nang (FL),
bénh bach cau lympho bao man tinh (CLL), u lympho ving ria (MZL), u lympho té
bao B 16n lan toa (DLBCL), u lympho t& bao vo (MCL), u lympho chuyén dang
(TL), hoic u lympho té bao T ngoai vi (PTCL).

R6i loan nay da duoc xé4c dinh dic tinh rd rang & ngudi, nhung van lién quan
dén bénh cin tuong tu & dong vat c6 vu khac, va cé thé duoc diéu tri bang cach su

dung dugc phim theo sang ché.

Thuét ngit “diéu tri” hodc “viéc didu tri” nhu duoc néu trong todn bd ban md
ta nay dugc st dung thong thuong, vi du, dung dé chi viéc quan ly hodc cham séc
cho d6i tuong nhiam muc dich chdng lai, giam nhe, 1am gidm, 1am thuyén giam, cai
thién tinh trang bénh, v.v., ciia bénh hodc r6i loan, nhu canxinom.

Liéu ding va st dung

Dua vao céc k¥ thuét thi nghiém tiéu chudn da biét d& danh gia hop chit 1a
hitu dung dé diéu tri hodc phong ngira u lympho khéng phai dang Hodgkin (NHL),
cu thé 13 u lympho khong phai dang Hodgkin (NHL) thé hé mét, thé hé hai, hdi quy,
tai phat, dién tién cham hodc ting trién, cy thé 1a u lympho thé nang (FL), bénh bach
cau lympho bao man tinh (CLL), u lympho ving ria (MZL), u lympho té bao B 16n
lan téa (DLBCL), u lympho t& bao vo (MCL), u lympho chuyén dang (TL), hodc u
lympho té bao T ngoai vi (PTCL), bing céc thir nghiém doc tinh tiéu chuan va bang
cac thir nghiém duoc 1y tiéu chuén dé x4c dinh qua trinh diéu tri cta céc tinh trang
bénh néu trén & dong vat ¢ vi, va bing cach so sanh cac két qua nay véi két qua coa
cac thudc d3 biét ma dugc st dung dé diéu tri cé4c tinh trang bénh nay, lidu hitu hiéu
cua hop chét theo sang ché c6 thé duoc xéc dinh d& dang dé diéu tri theo chi dinh.
Luong hoat chit can dugc sir dung trong qué trinh diéu tri cho tinh trang bénh c6 thé

thay doi rong rai theo viéc cin nhac dén cac yéu té nhu hop chat va dang liéu don vi
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cu thé duoc st dung, dudng dung, thoi gian didu tri, d6 tudi va gidi tinh clia bénh

nhan dugc diéu tri, va ban chat va mac d6 cua tinh trang bénh can diéu tri.

Téng luong hoat chét can duoc st dung s& thay doi trong khoang tir 0,001
mg/kg dén khoang 200 mg/kg thé trong mdi ngay, va tét hon néu trong khoang tir
0,01 mg/kg dén khoang 20 mg/kg thé trong mdi ngay. Ché d6 lidu dung hiru dung
lam sang s€ thay dbi tir mot dén ba 1an st dung thudc mot ngay dén mot 1an st dung
thudc ctt mdi bdn tudn. Ngoai ra, "ngay nghi khéng su dung thudc" trong dé bénh
nhan khoéng duoc sur dung thudc trong mot khoang thoi gian, c¢6 thé 1a c6 loi néu can
bang toan bd gitta tac dung dugc ly va kha ning dung nap. Liéu don vi ¢6 thé chtra
khoang tir 0,5 mg dén khoang 1,500 mg hoat chét, va c6 thé duoc st dung mot hodc
nhidu 14n m&i ngay hodc it hon mot 1dn mot ngay. Liéu trung binh mdi ngay dé st
dung bang céach tiém, bao gdm tiém trong tinh mach, trong bép, dudi da va ngoai
duong tiéu hoa, va sir dung cac k¥ thuat truyén, t6t hon néu ndm trong khodng tur
0,01 dén 200 mg/kg téng thé trong. Tt hon néu ché do lidu trung binh hang ngay
qua tryc trang ndm trong khoang tlr 0,01 dén 200 mg/kg tdng thé trong. Tét hon néu
ché do liéu trung binh hang ngay qua 4m dao nim trong khoang tir 0,01 dén 200
mg/kg tong thé trong. Tét hon néu ché do lidu trung binh hf‘mg ngay dung tai chd
nam trong khoang tir 0,1 dén 200 mg dugc st dung tir mot dén bdn 1an hang ngay.
Tét hon néu ndng do trén da cin duy tri trong lidu hang ngay nam trong khoang tir
0,01 dén 200 mg/kg. Tt hon néu ché do lidu ding qua dudng xdng hit hang ngay
nam trong khoang tir 0,01 dén 100 mg/kg tdng thé trong.

Tt nhién, ché o lidu ban diu va duy tri cu thé cho mdi bénh nhan sé& thay dbi
theo ban chét va mrc d6 nghiém trong cta tinh trang bénh ma béc s§ chan doan da
x4c dinh, hoat tinh ctia hop chét cu thé duoc st dung, do tudi va tinh trang chung ctia
bénh nhan, thoi gian st dung, dudng dung, tdc do bai tiét cia duge chat, ché phdm
két hop thubc, va tuong tu. Kidu didu tri va s6 liéu hop chét theo sang ché hodc mudi
duoc dung hodc este hodc ché phdm chira chiing c6 thé dugc ngudi c6 hiéu biét trung
binh trong linh vuc danh gia bang cich st dung céc tht nghiém didu tri thong
thuodng.

Chét danh d4u sinh hoc:
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Chét danh d4u sinh hoc dugc st dung dé phan loai bénh nhan vi du, 1a céc
dang ddng chirc ning bidu hién PI3K, BTK va IKK, hoat héa BCR, con duong BCR
NF«B hoat héa xuéi chidu, c-Myc, EZH2, dé dy doan do nhay vd/hoic muc khéng
thudc ctia bénh nhan ung thu v6i hop chét, nhd d6 tao ra ché sphaamr phéi hop céc
thc dung hiép ddng trén co sé ty 16 nhu duogc x4c dinh trong bin m6 ta ndy dé khc
phuc su khang thudc.

HOP CHAT DUQC SU DUNG

Trong toan bd ngit canh sang ché, bao gdm trong vi du sau day:

1. “hop chit c6 cong thic I” duoc dung dé chi 2-amino-N-[7-metoxy-8-(3-
morpholin-4-ylpropoxy)-2,3-dihydroimidazo[ 1,2-c]quinazolin-5-yl]pyrimidin-5-
carboxamit, ¢6 céu tric:

N

i

N N o)
ﬁN/\/\O/lﬁ/AN/J\N/U\AN
o O, ML

2

5

CH,

W)

hodc solvat, hydrat hodc chat ddng phan 1ap thé ctia no.

2. “hop chdt A” dugc ding dé chi 2-amino-N-[7-metoxy-8-(3-morpholin-4-
ylpropoxy)-2,3-dihydroimidazo[ 1,2-c]quinazolin-5-yl]pyrimidin-5-carboxamit

dihydroclorua, c6 cdu truc:

(A)

hoic solvat, hydrat hodc chit ddng phan 1ap thé ctia né.
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Viée téng hop hop chit A duge mo ta trong cong b don yéu cAu cip patent chau Au
s EP 11 161 111,7, va trong don PCT s6 PCT/EP2012/055600 duge cong bd 1a WO
2012/136553, c4 hai déu dugc dua vao diy bing cach vién din dén toan bd ndi dung.
Viéc tdng hop hop chét A:

Bd sung dung dich (nudc) axit clohydric 32% vao hdn dich cua hop chét c6 cong
thite T (400 g) trong nude (1,1 L) & nhiét do trong phong dén khi dat dén do pH 1a 3-
4. B4 sung thém 90 mL nuéce (90 mL) va axit clohydric 32% vao dén khi dat dén do
pH 13 1,8 dén 2,0. B sung 160 mL etanol (160 mL) vio hdn hop nay, tiép theo 1a
gieo mim tinh thé. Sau khi khudy trong 30 pht, bd sung 1740 g etanol (2,2 L) vao
hén hop nay trong 5 gid, va hdn hop thu duge dwgc khudy tiép trong 1 giv. Hon dich
duoc loc va cdn nay duoc rira 1an thir nhét bang hdn hop gém 130 g nuée va 215 g
etanol, 1an thi hai bang hdn hop gém 80 g nudce va 255 g etanol va sau do, bang 320
g etanol nguyén chat. Banh loc duoc lam khé & nhiét do 40 °C trong chan khong dé
thu dugc 457 g san pham (99% theo gia thuyét).

Xéc dinh dic tinh hop chat A:

CAu tric hoa hoc cia hop chat A da dugc xé4c nhéan bang cach st dung phwong phap

phén tich cdu tric da néu.
Phd IR va Raman

Thiét bi va didu kién do

Pho ké FT-IR / FT-Raman Bruker IFS 66v /  Bruker RFS 100

Spectral redung dich 2 cm! /' 2cm’!

Sé anh giao thoa 32 /64

Khoéng budc séng 4000 — 500 cm™ /3500 — 100 cm!

Nang luong laze - / 350mW

Ché phdm méu Viennho KBr / chét rin trong 6ng
thir nghiém
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Chuyén cac dai dic trung

Bang: Chuyén cac dao dong dic trung thanh phd ¢6 v = dao dong gidn; & = dao dong

uon 0.0.p. = ngoai mat phang.

Chu tric dugc néu Vi tri dai IR [em!] Vi tri dai Raman [cm™]
v N-H 3336 -

v=C-H 3176 3090

v C-H 2942 2990 — 2963

v NH" 2687 —2474 -

v Amit I 1669 1664

v C=C, v C=N, 6 N-H, Amit 1618 — 1477 1619 — 1476

II

v C-0O 1285 1291

6 =C-H o.0.p. 812 -

v = dao dong gidn; & = dao dong udn 0.0.p. = ngoai mit phang
Phé IR duoc thé hién trén Fig. 7.

Phd Raman dugc thé hién trén Fig. 8.

PhoUV/VIS

Thiét bi va diéu kién do

phé k& UV/VIS Varian Cary 4

5ng cuvet Quartz, 1 cm

Khoang budc séng 200-800 nm

Chuén bi mau 4,67 mg / 500 mL nudc
Céc dai 309 nm
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Phd UV/vis dugc thé hién trén Fig. 9.

Phd NMR

Phd'H-NMR

Thiét bi va thong sd thir nghiém:

phd ké NMR

TAn suit van hanh
Dung moi

Chét tham chiéu ndi
Nong do

DPudng kinh 6ﬁg mau
Nhiét do

K¥ thuat

Do rong phod

Do phan giai sb

Do dai xung

Thoi gian thu nhan

Thoi gian phuc hoi

S4 tin hiéu suy giam tu do

30151

Bruker, kiéu Avance

500,13 MHz
Dimetylsulfoxit (DMSO-ds)
Tetrametylsilan (TMS)
dung dich 3,08 mg/mL

5 mm

khoang 25°C

Kiéu chuyén dang Fourier
20,65 phan triéu

0,079 Hz/Pt

4,5 u gidy, Goéc lat xung 30°
6,34 gidy

0,5 gidy

32

Cong thirc ciu tao dé chuyén hoa tin hidu NMR

HCI HCI




Chuyén dich héa hoc, hé s tin hiéu, s6 nhan tuong ddi:

30151

nguyén tt H-(a)  Chuyéndichhéa ~ Hésévahingsd SO nhén
hoc két hop (b) H/phan ti
8 (phan triéu)

H-26 2,32 M 2

H-29; H-33 3,11;3,48 M; M 2;2

H-30; H-32 3,83; 3,98 M; M 2;2

H-27 3,29 M 2

-OCH; 4,00 S 3

H-25 4,37 T 2

H-2; H-3 4,47; 4,19 T; T 2;2

H-9 7,39 D 1

NH, 7,54 S 2

H-10 8,21 D 1

H-16; H-20 8,97 S 1;1

HCI 11,1; 12,6 bS; bS 1; 1

H-12 13,4 bS 1

a) S8 duge dung dé chi cong thirc cAu tao dé chuyén hoa tin hiéu NMR.

b) S = Dinh don bS = Pinh don rong D = Dinh d6i

T =Pinh ba M = Dinh ba

Phd '"H-NMR cua hop chit A dugc thé hién trén Fig. 10.

Phd 1BC-NMR-

Thiét bi va thong sb thir nghiém

-92-



phé k& NMR

Tén suét vAn hanh
Dung moi

Chét tham chiéu ndi
Nong d6

Pudng kinh dng mau
Nhiét do

K¥ thuat

Do rong phd

Do phén giai s6

Do dai xung

Thoi gian thu nhan
Thoi gian phuc hdi

Sé tin hiéu suy giam tu do

30151
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Bruker, kiéu Avance

125,76 MHz
Dimetylsulfoxit-ds (DMSO)
Tetrametylsilan (TMS)

37,2 mg/mL dung dich

5 mm

khoang 27°C

Kiéu chuyén dang Fourier
240,95 phan triéu

0,4624 Hz/Pt

11,0 p gidy, Géc lat xung 90°
1,08 gidy

4 giay

256
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Chuyén dich héa hoc, bdi sb tin hidu, s& nhan twong tng:

nguyén t C- (@)  Chuyéndichhéa  Bois6 va hing sé két  sé nhan
hoc hop C/phan tir
8 (phan triéu) (b)

C-26 22,73 T 1
C-2; C-3 44.,96; 45,65 T; T 1;1
C-29; C-33 50,84 T 1;1
C-27 53,01 T 1
OCH; 61,24 Q 1
C-30; C-32 63,03 T 1;1
C-25 66,81 T 1
C-10a 100,79 S 1
C-9 112,17 D 1
C-15 118,16 S 1
C-10 123,86 D 1
C-6a 132,43 S 1
C-7 133,95 S 1
C-5 148,58 S 1
C-11 156,29 S 1
C-8 156,89 S 1
C-16; C-20 160,20 D 1; 1
C-18 164,61 S 1
C=0 175,65 S 1
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a) S6 duoc ding dé chi cong thirc chu tao dé chuyén hoa tin hiéu NMR-signals.

b) S = dinh don (C) D = Pinh dbi (CH) T=Dinhba (CHy) Q
= Pinh tu (CH3)
Phd *C-NMR ctia hop chit A duoc thé hién trén Fig. 11 va 12.

Phd khéi

Théng s6 cua thiét bi

Phd khéi ké Waters ZQ
Kiéu ion hoa ESI (Phun dién tir-ion héa)
Dung moi CH3;CN/H20
Dién giai phd
Gia tri khéi (m/z) Cudng do twong d6i (%) | Su tao thanh ion
481,2 46 (M + H)

+
354,1 5 (C16 H16 N7 O3)*
261,7 26 (M + 2H + CH3CN)*2
241,2 100 (M + 2H)*2

Phé khdi ctia hop chit A duoc thé hién trén Fig. 13. Tham chiéu dén phd ddi véi cac

cudng do dinh.
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Phan tich thanh phan

Phén tich thanh phén dugc Bayer Industry Services, Leverkusen, Duc thuc hién.

Két qua
Thanh phan Po duoc Tinh dugc Tinh duoc Chénh léch
[%] [%] bao gdm 7,0 %
nudc
[7%0]
C 47,5 49,9 46,4 1,1
H 5,7 5,5 5,9 0,2
N 19,1 20,3 18,8 0,3
0 18,1 11,6 17,0 1,1
Cl 11,9 12,8 11,9 0,0
Tbng s6 102,3 100,1 100,0 -

Viéc phan tich thanh phin 14 phit hop hop chét A chira 7% nudc.

Phuong phép khéc dé diéu ché hop chit “A”

183g dung dich nuéc axit clohydric (32%) duoc bd sung vao hdn dich chua
366 g hop chét c6 cong thirc (I) trong 1015 g nude, trong khi van duy tri nhiét do ¢
20 °C (+-2°) dén khi dat dén do pH 12 3 dén 4. Hon hop thu duge duoc khudy ¢ nhiét
do trong phong trong 14u hon 10 phuat. Banh loc dugc rira bang 82 g nudce. Dich loc
duoc diéu chinh dén do pH 1,8 dén 2,0 bé'lng cach st dung dung dich nuéc axit
clohydric (32%). Hdn hop duoc khudy trong 10 phtit & nhiét do trong phong, bd sung
146g etanol (100%) duoc va khudy trong 10 phtt nita. B sung 1 g tinh thé mam, sau
do6 1a 1592 g etanol trong 5 gio. Chét thu dugce duoc tach ra bing cach loc, dugc rira
bang hdn hop nudc-etanol va lam khd in vacuo d8 tao ra 410 g (97%) hop chét A c6
d6 tinh khiét >99% tinh theo HPLC.
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2. “Chét trc ché chon loc PI3KS GS-1101” duoc dimg dé chi Chét Gc ché chon loc
PI3KS CAL-101 (GS-1101), dugc mua tir ChemieTec va co chu tric nhu sau:

oY
©\)N

N//H"‘“\

HN N

[

=N

N
LN

PI3K&-chat (e ché chon loc
CAL-101 (GS-1101)

3. “Chét tic ché BTK ibrutinib” dugc ding dé chi chét e ché BTK Ibrutinib

(PCI32765), dugc mua tlr enamin va co cdu tric nhu sau:

je]
ol
“/ N\ N\N
N A ~7

NH,
o@

4. “Chét e ché TKK BAY hop chat B” 14 chit ddng phan ddi anh (-)-S- bazo tu do
trong vi du 2 cia don PCT ¢6 s8 cong bd don 13 WO 2003/076447 va cé céu tric:
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Vi du thwe hién sang ché

Sang ché duoc minh hoa trong cac vi du sau, tuy nhién can phai hiéu rang c6

vi du nay khong c6 ¥ nghia lam giéi han sang ché theo c4ch bat ky:
Phan tich dot bién va mic do bidu hién protein ctia cac dong té bao DLBCL

Bang 1. Céc dac tinh di truyén ctia céc dong té bio DLBCL

Kiéu phu | ABC-DLBCL GCB-DLBCL
Pot bién | HBL- | TMD- | OCI- | OCI- SU- SU- SU- SU-
1 8 Ly3 Lyl9 DHL-4 | DHL-5 | DHL-8 | DHL-10

CD79 dot | dot KIEU |KIEU |KIEU |KIEU |KIEU |KIEU
bién |bién |DAI |DAI DAI DAI DAI DAI

2

MyD88 |dot |KIEU |dot |KIEU |KIEU |KIEU |KIEU |KIEU
bién |DAI |bién |DAI DAI DAI DAI DAI

ES 2

CARDI1 | KIEU | KIEU | dot KIEU |KIEU |KIEU |KIEU |KIEU
DAI |DAI |bién |DAI DAI DAI DAI DAI

2

EZH2 KIEU | KIEU |KIEU |KIEU | dot KIEU |KIEU | dotbién
DAl |DAI |DAI |DAI bién DAI DAI

Bcl2 dot | KIEU | dot Pot dot KIEU |KIEU | dotbién
bién |DAI |bién |bién bién DAI DAI

c-Myc | KIEU |KIEU |KIEU |KIEU |KIEU |KIEU | dot dot bién
DAI |DAI |DAI |DAI |DAI |DAI |bién

ABC, kidu té bao B dugc hoat hoa; GCB, kiéu té bao B sinh duc;

Vi du 1: Fig. 1 thé hién qué trinh dan truyén tin hiéu xudi chidu ctia thy thé trén té

bao. (xem tai liéu tham khéo 5A)

e HOP CHAT A thé hién 6/6 ca bénh bj tién trién trong nang NHL ma quan sat
thAy dép tmg mot phan vao thoi diém cubi chu ky 2 ¢ céc lidu 0,8 mg/kg
ngoai trr mot truong hop trong dé dap ung mot phan dugc dat dén vao thoi

diém cudi chu ky 4 & lidu 0,6 mg/kg.
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o Neguoc lai v6i chét e ché chon loc PI3Kdelta 1a GS-1101 (9/9 ca bénh bi tién
tridn & bénh nhan DLBCL), 1/3 ca bénh én dinh c6 hién tuong giam 39% khéi
u da dugc quan sét thdy & bénh nhan DLBCL.

Vi du 2: Fig. 2 thé hién hoat tinh ctia hop chat A & bénh nhan NHL.

Hiéu qua 1am sang ban dAu cua chét wrc ché pan-PI3K HOP CHAT A & NHL
(xem tai liéu tham khao 6A) PD, bénh tién trién; PR, dap tmg mdt phan; SD, bénh on
dinh; WT, kiéu dai ctia PIK3CA.

o HOP CHAT A thé hién 6/6 dép img mdt phan trong nang NHL ma quan sét
thdy c6 d4p Gmg mot phin vao thoi diém cudi chu ky 2 ¢ cac lidu 0,8 mg/kg
mot trir mot truong hop ma trong dé dap ing mot phan dugc dat dén vao thoi

didm cudi chu ky 4 & lidu 0,6 mg/kg.

o Nguoc lai v6i chét Ge ché chon loc PI3Kdelta 13 GS-1101 (9/9 ca bénh tién
trién & bénh nhan DLBCL), 1/3 ca bénh én dinh ma lam giam 39% khdi u da
duoc quan st thdy & bénh nhan DLBCL.

Vi du 3: Fig. 3 thé hién mirc d biéu hién khéac biét gitta cac dang ddng chic ning
PI3K, BTK, va IKK & cac dong té bio DLBCL

Phuong phap: Thu dugc trang thai dot bién tir co so dit lidu cong khai. Mitc do biéu
hién protein duoc phan tich bang phép tham tach tay bang khang thé chéng lai PI3K
pl10L (#4249, Qué trinh din truyén tin hidu té bao); PI3K p1100) (#3011, Qué trinh
dan truyén tin hiéu té bao) PI3K pl110L (#5405, Qué trinh dan truyén tin higu té
ba0),PI3K p1100 (#ab1678, Abcam), BTK (#3533, Qué trinh dan truyén tin hiéu té
bao), IKK [ (#2370, Qua trinh din truyén tin hiéu té bao).

Két luan

e Biéu hién cua cac dang dong chirc ning PI3Ka, PI3K, va PI3Ky 12 tuong tu
nhau & tit ca 8 dong t& bao DLBCL dugc thir nghiém, trong d6 biéu hién cta
PI3KS lai khac biét

e IKKP dugc biéu hién & tit ca cac dong té bao DLBCL, trong khi BTK duogc

biéu hién chon loc
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Vi du 4 Hoat tinh chéng tang sinh cia PI3K, BTK, va chit tc ché IKK trong cac
dong té bao DLBCL

Fig. 4 thé hién d4c tinh chéng ting sinh khac biét clia chit Grc ché pan-PI3K
HOP CHAT A, chét tre ché chon loc PI3KS GS-1101, chét tre ché BTK ibrutinib, va
chit e ché TKK BAY hop chét B trong cac dong té bao DLBCL *>1,0E-05 (M)

Phuong phap: Hoat tinh chéng tang sinh duoc dénh gia bang thir nghiém CellTiter-
Glo® 72 git (Promega, Cat.#G7573). Tom lai, cac té bao dugc dua lén dia v6i ndng
d6 250-2000 té bao/1d trong dia 384 15 (tinh theo dong té bao) trong 20 pL mdi
trudng sinh trudong. D1 v6i mdi dong té bao duge thir nghiém, céc t& bao duge dua
1én c4c dia riéng biét dé x4c dinh huynh quang tai cc thdi diém t =0 gio vat="72
gio. Sau khi G qua dém & nhiét do 37 °C, gié tri huynh quang cua cac mau & thoi
diém t = 0 duoc xé4c dinh bang cach bd sung 20 pL dung dich Cell Titer-Glo vao mbi
18, chuyén céc dia vao binh lac orbital trong 10 phit ¢ nhiét d6 trong phong, va sau
d6, doc dfa trén thiét bi Wallac Victor2 1420 Multilabel HTS Counter bang céch st
dung cira sé do 4nh sang (b do anh séng t6i da do duge & 428 nM). Tai thoi diém t
= 72 gio, cac dia dugc xu ly bang hop chit dd pha lodng trong mdi truong sinh
trudng dén thé tich cubi cing 12 30 pl. Sau do, cac té bao dugc U trong 72 gid & 37
°C. Gi4 tri huynh quang ctia cac miu & t = 72 gid dugc x4c dinh bang cach bd sung
30 uL dung dich Promega CellTiter-Glo, dua céc té bao 1én binh lic trong 10 phut &
nhiét do trong phong, va sau do, doc huynh quang bang cach sir dung thiét bi do
huynh quang Victor. D& xir Iy dit liu, 14y céc gid tri x4c dinh duoc tai thoi diém t =
72 gidr trir di céc gid tri tai t = 0 a, dbi vi ca mAu duge diéu tri va khong dugc diéu
tri. Phan trdm khéc biét huynh quang gitta mau dugc didu tri bang duoc chat va dbi

chung duoc sir dung dé xac dinh phan tram tc ché sinh trudng.

Két luan:
Néi chung, hoat tinh tidm tang cua PI3K, BTK, va chét Gc ché IKK trong
phan nhém cac dong té bao twong quan véi muce do biéu hién cao cia dich

o Chét tc ché Pan-PI3K cu thé 1a HOP CHAT A tic dong dén qué trinh dan
truyén tin hiéu & céc té bao ¢6 BCR hoat héa (TMD-8 va HBL-1). N6 cling anh
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huong dén cac té bao DLBCL ma kém theo con dudng NF«B (HBL-1 va OCI-
Ly3), nhung can phai c¢6 ndng d6 cao hon dé dat dén mirc hoan toan e ché sy
sinh trudng cta khéi u (duge danh gia bing ICo), cho thiy ring viéc didu tri
phéi hop 13 cAn thiét dé 1am giam di can va tién trién & khéiu

e Chét trc ché chon loc PI3KS GS-1101 chi hoat dong & cac dong té bao dot bién
BCR ma khong kém theo dot bién xudi chidu. Dot bién xudi chiéu bt ky cta

BCR dAn dén lam giam >100 14n hoat tinh xét theo céc gi tri ICso

e Chét trc ché BTK ibrutinib hoat dong & cac dong té bao dot bién BCR ngay ca
khi hoat hoa con dudng NFxB (ICso <30 nM). Céc dong té bao khong kém theo
dot bién 1am hoat héa BCR ciing thé hién viéc 1am ting déng ké céc gia tri ICso

(>1 uM) hodc hoan toan khong c6 hoat tinh

o Chéat rc ché BAY IKKPB hop chét B hoat tinh t6t hon & ABC-DLBCL so véi
céc dong té bao GCB-DLBCL

Vi du 5: Hiéu qua In vivo ctia hop chit A va ibrutinib & kiéu ghép TMD-8 khéc loai
trén chudt CB17 scid

Phuong phap: cac con chudt nh&t CB17.Scid cai 5 dén 6 tuan tudi khong dugce
didu tri duoc ching bé'mg 10 x 106 TMD-8 té bao khéi u (duge tao huyén phu
trong 50% Matrigel va Moi trudong 50%) dudi da canh sudon. Céc con vat
duoc xép ngdu nhién vao nhém didu tri khi khdi u dat dén dién tich khéi u 1a
30-35 mm?. Viée didu tri duoc thuc hién nhu néu trén phan ghi chd cta Fig. 5.
Dienejt ich khéi u va co thé con vat duge ghi ba 1an mot tuan.
K&t lusn: Chit tc ché PI3K hop chét A gdy trc ché su sinh trudng cta khdi u 6 kiéu
TMD-8 & muc d9 t6t khi didu tri véi lidu 14 mg/kg cir mdi 2 ngay, dat ¢én muc TGI
(e ché su sinh truong cla khéi u) tinh theo dién tich khdi u twong dbi (A twong déi)
vao thoi diém cudi cta nghidn ctru 1a 75%. Chét e ché BTK ibrutinib cling tc ché
sy sinh truéng ctia khéi u & mire do t6t & cac khdi u TMD-8 khi diéu tri véi lidu 20
mg/kg mot 1an hang ngay, dat dén mtrc TG (1A wong aéi) 12 70%. TAt ca céc qua trinh

diéu tri duoc dung nap tdt.
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N6i chung, chit trc ché PI3K HOP CHAT A thé hién hoat tinh chéng khéi u
tiém tang & kidu TMD-8 cua ngudi ABC-DLBCL, so sanh duge véi Chét tre ché
BTK ibrutinib.

Xem Fig. 5. Tac dung cua hop chat A va ibrutinib dén sy sinh trudng cta khdi
u in vivo. HOP CHAT A dugc st dung qua dudng trong tinh mach ¢t mdi 2 ngay
mdt 1An (ct mbi 2 ngay) o liéu 10 va 14 mg/kg va ibrutinib dugc str dung qua dudng
miéng vé6i lidu 12 va 20 mg/kg. Su sinh truéng cua khéi u duge theo dai bing cac
xac dinh dién tich khdi u bang cach st dung phép do bang compa 3 1an mdi tuan.
QD, mdt 14n hang ngay; SD, d6 lé&ch chuén cua gia tri trung binh; TGI, tc ché tuong
dbi su sinh trudng ctia khdi u so véi dbi chimg (%, dién tich khdi u vao thoi diém
cudi cuia nghién ctru vao ngay 29)
Vi du 6: Tac dung phdi hop cua chét e ché PI3K va cac chit Ge ché BTK, IKK, va
MEK & céc té bao DLBCL

Phuong phép:

Nghién ctru phéi hop: tac dung phéi hop duoc danh gia béng céach sir dung phép
phén tich so d6 dang xa ning chi s6 phéi hop. Cac thong s6 hiéu qua 14 tac dong cia
mdi trudng trong thir nghiém ting sinh té bao72-gid. Tém lai, cac té bao duogc dua
1én dia 384 16 chira 25 pl moi trudong. Sau 24 gid, 5 L moi trudong thue nghiém chira
hop chit A (D1), hodc thanh phan phdi hop D2 (Ibrutinib, BAY hogp chét B, hoic
REFAMETINIB (BAY 86-9766 (RDEA-119))), hodc ché phim két hop chira hop
chdt A va D2 véi cac ty 1& khic nhau (0,8xD1+0,2xD2, 0,6xD1+0,4xD2,
0,4xD1+0,6xD2, 0,2xD1+0,8xD2, 0,1xD1+0,9xD2) dugc st dung dé pha lodng hang
loat gép ba 1an dé thu duoc dudng cong 7 lidu. Thu nghiém duge thuc hién 13p ba.
ECs0/ICso va ECoo/ICoo dugc dua lén so dd tinh duge béng cach str dung chuong
trinh may tinh Analyze5. Cac lidu thanh phan twong Gng ctia D1 va D2 tai E(I)Cso/
E(I)Coo dugc tinh va dugc su dung dé v& so dd ding xa niang. Hidu qua cia nhiéu
duoc chét duoc phan tich nhu Chou di md td (xem tai liéu tham khao 7A) va chi 5O

phéi hop dugc tinh bang cach st dung cong thic:

Chi sb phdi hop = [D1x]/ D1’ + [D2x]/ D2’
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[D1x] va [D2x] lan luot duoc ding dé chi ndng d6 Dugc chét 1 va Duge chit
2 & BCs0/ICs0 hodc ECoo/ICo0 khi dugce ding phdi hop, con D1’ va D2’ 1an luot duoc
ding d& chi céc gia tri ECso/ICso hoic ECoo/ICo ctia D1 va D2, khi dugc dung riéng
biét. trong phan tich ndy, cic gid tri nho hon 1,0 thé hién twong tac hiép ddng, cac
gid tri 16n hon 1,0 thé hién twong tac dbi khang, va cac gia tri khoang 1,0 thé hién
tuwong tac bd tro.
Phép tham tach tay: Viéc didu bién con dudng ndi bao duge danh gia bing phép
thdm tach tdy vao thoi diém 24 gio sau khi diéu tri bing hop chit di néu tén & dang
chét don 1¢ hodc trong ché phim két hop. Cac khang thé duoc sir dung trong nghién
ctru nay 13 AKT (#4685, Qu4 trinh dan truyén tin hidu té bao), p-AKT (#4060, Qua
trinh din truyén tin hidu té bao), ERK (#4695, Qua trinh dan truyén tin higu té bao),
p-ERK (#4376, Qua trinh dan truyén tin hiéu t& bao), BTK (#3533, Qua trinh dan
truyén tin hiéu té bao), p-BTK (#5082, Qua trinh dan truyén tin hidu té bao), kB
(#4812, Qua trinh dan truyén tin hiéu té bao), p- IkBa (#AF4809, R&D), p-IKKa/B
(#2078, Qua trinh dan truyén tin hiéu t& bao), IKKp (#2370, Qué trinh dan truyén tin
hiéu té bao).
Két luan:
Ché phim két hop chtra chit e ché pan-PI3K hop chét A va chit tc ché BTK
ibrutinib:
o Téac dung chéng khéi u hiép ddng di duoc quan sat thdy & cac dong té
bao khéi u dép g v6i chét te ché BTK
o Téc dung d6i khang da duoc quan sat thdy & cc dong té bao khéi u
khang lai chét tc ché BTK
o Khéng c6 tac dung hiép ddng nio rc ché hoan toan su sinh trudng cta
khdi u & céc dong té bao ¢ con dudng NFkB hoat hoa (dot bién MyD88
hodc CARD11), ngay ca khi c6 médt BCR hoat hoa

e Ché phim két hop chira chét e ché pan-PI3K hop chit A va chét tc ché TKK
BAY hop chét B:

o Téc dung chdng khéi u hiép ddng da dugc quan sit thdy & céc té bao

ABC-DLBCL
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o O chc té bao GCB-DLBCL, ché phim két hop c6 ca tac dung hiép dong
trung binh va tac dung d6i khang

e Su hoat hoa ngugc lai do tc ché PI3KS$, BTK, va IKK:

o Hoat héa p-ERK nho chét e ché BTK ibrutinib & ca té bao HBL-1 va
OCI-Ly3

o Hoat héa p-IKKo/B nhd chét e ché IKK BAY hop chit B & ca té bao
HBL-1 va OCI-Ly3

o Hoat héa p-ERK nho chét tre ché PI3K5 GS-1101 6 cac té bao HBL-1

o Ché phim két hop c6 tac dung hiép ddng rdt manh V véi chét Grc ché MEK
REFAMETINIB (BAY 86-9766 (RDEA-119)) dugc minh hoa & cac dong té
bao OCI-Ly3 DLBCL d6t bién MyD88- va CARD11-
Fig. 6 thé hién tac dung phéi hop cua chit trc ché PI3K hop chit A va chit tc ché
BTK ibrutinib hogc chét e ché IKK BAY hop chét B & cac dong té bao DLBCL

Fig. 6A thé hién tic dung chéng ting sinh dugc danh gia béng céach st dung
thir nghiém 72 gio CellTiter-Glo®. Két qua dugc phan tich nhu néu trén (xem tai liéu
tham khao 7A). Mbi nghién ctu phdi hop duoc thuc hién véi 5 muce ty 18 khac nhau
v& ndng do 2 hop chit va cac gia tri ICso duge xac dinh bang cach sir dung loat pha
lodng 7 1An. Téc dung phdi hop khac biét ctia BTK véi chét Ge ché IKK duge danh
oi4 tiép bing cach phan tich viéc didu bién qua trinh dén truyén tin hiéu bang céch st
dung phép tham tach tiy trong d6 protein dich khang phospho va khang toan phan
duoc thé hién trong céc té bao OCI-Ly3 (Fig. 6B) va HBL-1 (Fig. 6C). Fig. 6D thé
hién ché phim két hop c6 tac dung hidp ddng véi chit e ché MEK la
REFAMETINIB (BAY 86-9766 (RDEA-119)) & cac té bao MyD88- va - OCI-Ly3
DLBCL dét bién CARDI11. CI, chi s phéi hop; NA, khong phat hién thiy & nong do
ctia 2 hop chét 12 10 pM.
Vi du 7: Nghién ctru pha II v& hop chit c6 cong thirc T don 1& ¢ bénh nhén bi u
lympho thé hé mot, thé hé hai, hdi quy, tai phét, didn tién chdm hogc tang trién

Nghién ctru tang lidu pha I (Patnaik et al, ASH 2012) dugc x4c 14p d6i véi
hop chit c6 cong thire T 6 lidu duoc dung nap tdi da (0,8 mg/kg) va c6 hoat tinh trién
vong (6/6 PR) & céc u lympho nang. O nghién ctru ndy, c4c tac gia sdng ché d3 danh
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gia hoat tinh va d¢ an toan cda hgp chét c6 cong thirc I & bénh nhan bi cac kiéu phu u

lympho dién tién chdm hodc tang trién ma tién trién sau phac do diéu tri tiéu chuén.

Trong nghién ctru Pha II nay, bénh nhan duoc x4c nhan mod hoc 1a u lympho
dién tién cham hoc ting trién bi hdi quy hodc tai phat ddi v&i >2 phéac db diéu tri tir
trude sé duoc chon. Bénh nhan duoc cho st dung hop chit c6 cong thire I & mirc lidu
0,8 mg/kg trong 1 gid truyén thudc vao cic ngay 1, 8 va 15 cua chu ky 28 ngay.
Bénh nhan dugct iép tuc didu tri dén khi bénh tién trién hoic gip doc tinh khong
chép nhan duge. Cac dép tmg dugc dnh gid ctr mdi hai chu ky theo tiéu chi dap Umg
ctia u lympho (Cheson et al., JCO 17:1244,1999) hozc huéng dan chén doan va didu
tri bénh bach cau lympho bao man tinh (CLL; Hallek et al., Blood 111:5446-56,
2008).

Két qua: Dén ngay 31 thang 5 nam 2013, tong sb 61 bénh nhan u lympho (27 trudng
hop dién tién cham va 34 truong hop ting trién) da dwoc tuyén chon va bat diu
nghién ctu viée diéu tri trén 56 truong hop. Bénh nhan dugc phan bd doan hé tuong
tw nhau thanh nhém dién tién cham va ting trién bao gbm giéi tinh (52% phu nit), do
tudi trung binh (68 tudi, tir 22-90) va ching toc (76% la ngudi da tréng) va da duoc
didu tri tir trude (sb 1an didu tri trude d6 trung binh: 3; didu tri bang Rituximab tir
trude: 84%; didu tri bing ASCT tr trude: 20%). Cac dac tinh khic bao gém giai
doan tién trién III-IV 12 85% va hoi ching B 13 17%. Céc thyc thé sau dugc thé hién:
nang (FL; n=13); CLL (n= 11); vung &c tinh (MZL; n=3; khong tai phan loai); té bao
B 16n lan téa (DLBCL; n=17); té bao vé (MCL; n=7); chuyén dang (n=5); va té bao
T ngoai vi (PTCL; n=4). Tai diém phan tich, bénh nhan da duoc nhan tir 1 dén 5 chu
ky diéu tri. Céc dép umng duoc quan sét trong céc kiéu phu mé (Bang 1). Tai diém
phén tich chuyén tiép nay, ty 1& dap tng chung (RR) va ty 1& dép Umg hoan toan RR
1an luot 14 44% va 22% & FL, 83% va 17% & MCL, va 50% va 0% & PTCL.
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Béng 1. Pép tng t6t nhit & kiéu phu u lympho & bénh nhan dugc chia giai doan

FL |CLL |DLBCL |MCL |Chuyén |PTCL
(@0=9) | (=9 | (n=17) | (n=6) | 9278 (n=4)
(n=5)
CR/CRu [2 [0 [0 1o 0
PR 2 |4 |2 4|1 2
SD 5|4 |7 0o |2 0
PD o |1 |8 1|2 2

CR — d4p ting hoan toan; CRu — CR chua xéc dinh; PR — dép Gmg mot phan; SD — 6n
dinh bénh; PD — tién trién bénh

Céc tac dung c6 hai bac 3 (AE) di dugc bdo cdo & 49% bénh nhén, va AE béc
4 (tht c& 1a giam bach cdu trung tinh) xuat hi¢n ¢ 15% bénh nhan. Céc AE béc 3/4
xult hién & >5% bénh nhén bao gdm ting huyét ap 31%), giam bach cAu trung tinh
(16%), tang dudng huyét (13%), tiéu chay (5%) va mét moi (5%). Tang dudng huyét
& bac bét ky xudt hién & 47%. Bén bénh nhan can sur dung phéc dd insulin, nhung
khong quan sat thdy c6 trudng hop ting dudng huyét bac 4 nao. Ting huyét 4p bac
bét ky xuat hién & 46% bénh nhan. T4m bénh nhén cAn diéu tri chdng ting huyét 4p,
nhung khong c6 thong bdo nio vé ting huyét ap bac 4. Tiéu chdy bac bét ky xudt
hién & 25% céc trudng hop. khong c6 thong bao nao vé viém rudt két. C6 hai trudng
hop viém phdi k&, trong d6 cd hai trudng hop xudt hién sau khi st dung
corticosteroit. Ngimg thudc nghién ctru do AE xuat hién & 10 bénh nhan (16%), va 4
bénh nhan can giam lidu. C6 bén trudng hop tir vong; 1 do bénh tién trién, 1 do suy
hé hip clp, 1 do viém mang ndo Cryptococcal va 1 do nhiém khuan sau khi bét dau

ché d6 hoa tri li€u con lai.

Két luan: Chét e ché PI3K méi 14 hop chét c6 cong thirc I ¢6 hoat tinh 1am sang &
dang hoat chét riéng 1& va c6 dac tinh doc tinh chép nhan duge & u lympho thé hé
mét, thé hé hai, hdi quy, tai phat. Két qua hiéu qua so bo rat dang khich 18, vi hoat
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tinh trién vong da dugc quan sat thiy & FL, MCL, va PTCL. Dic tinh an toan 13 phu
hop véi cac nghién ctru trude do.
Tém tit
o Thit ca cac dang dong chitc ning 4 PI3K dugc 1a trén duong gbm 8 cac dong té
bao DLBCL

o Chét tc ché pan-PI3K 12 hop chét A, chét tic ché chon loc PI3K [ 1a GS-1101,
chét trc ché BTK Tbrutinib va chit Gc ché IKK BAY 13 hop chit B thé hién cac
tap tinh hoat tinh chdng tang sinh khac biét.

o hoat tinh chéng khéi u rong va 16n hon duge quan sat thdy dbi v6i chat
trc ché an pan-PI3K 14 hop chit A 14 so sanh duoc véi chit tc ché chon
loc PI3KS GS-1101, chit tc ché BTK ibrutinib, va chit Gc ché IKK
BAY hop chit B

e Hop chét A duoc st dung qua dudng trong tinh mach ctr mbi 2 ngay (Ti2~1 gid
& chudt nhat) & lidu 14 mg/kg thé hién hoat tinh chéng khéi u dang ké so sanh
duoc véi Tbrutinib & kidu ghép khac loai TMD-8 DLBCL dot bién CD79

o Téac dung hiép dong dic higu té bao duoc quan sat thdy déi véi hop chit A phdi
hop vé6i chat e ché IKK, chét e ché BTK, va chét tc ché MEK 1a BAY 86-
9766

e chit danh d4u sinh hoc hidu luc duoc dénh gia dbi vi ca phac dd don tri liéu va
phac db phdi hop:

o muc do biéu hién dich

o hoat héa BCR

‘0 Hoat héa xudi chidu con dudng BCR NF«B

o c¢-Myc, EZH2

o (Cac nghién ctru khdc c6 thé 13 cac chit phdi hop khac ¢6 hiéu qua hon dbi hop
chit A

Céc phat hién nay da tao ra nhan 5 co ban dé phat trién céc phac dd c4 nhan

hoa dé diéu tri u lympho khong phai dang Hodgkin (NHL), cu thé 14 u lympho khong
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phai dang Hodgkin (NHL) thé hé mot, thé hé hai, hdi quy, téi phat, dién tién cham
hodc tang trién, cu thé 13 u lympho thé nang (FL), bénh bach cau lympho bio man
tinh (CLL), u lympho ving ria (MZL), u lympho té bao B 16n lan téa (DLBCL), u
lympho té bao vo (MCL), u lympho chuyén dang (TL), hosc u lympho té bao T
ngoai vi (PTCL).

Do d6, nhu néu trén, sang ché dé xuét viéc sur dung chit danh diu sinh hoc
lién quan dén viéc cai bién su biéu hién céc dang déng chiic nang PI3K, BTK va
IKK, hoat héa BCR, hoat héa xudi chiéu con dudng BCR NF«B, c-Myc, EZH2, dé
du doan do nhay va’/hodc muc khang thudc cua bénh nhan bi u lympho khong phai
dang Hodgkin (NHL), cu thé 1a u lympho khong phai dang Hodgkin (NHL) thé hé
mot, thé hé hai, hdi quy, tai phat, din tién chdm hodc tang trién, cu thé 1a u lympho
thé nang (FL), bénh bach ciu lympho bao man tinh (CLL), u lympho ving ria
(MZL), u lympho té bao B 16n lan téa (DLBCL), u lympho té bao vo (MCL), u
lympho chuyén dang (TL), hodc u lympho t& bao T ngoai vi (PTCL), tohop chit 2,3-
dihydroimidazo[1,2-c¢]quinazolin nhu dugc x4c dinh trong ban mé ta ndy, nhd dé dé
xuét ché phim két hop hiép ddng trén co sé ty 1& nhur duoc xé4c dinh trong ban md ta

nay khic phuc su khang thude.

Theo mdt phuong an, sang ché dé xuét viée st dung chit danh dau sinh hoc
lién quan dén vide cai bién cac dang dong chirc nang biéu hién PI3K, BTK va IKK,
hoat héa BCR, hoat hoa xudi chiéu con dudng BCR NF«B, c-Myc, EZH2, dé du
doan do nhay va/hodc mic khang thudc ctia bénh nhan bi u lympho khong phai dang
Hodgkin (NHL), cu thé 14 u lympho khong phai dang Hodgkin (NHL) thé hé mét,
thé hé hai, hdi quy, tai phat, di2n tién cham hodc tdng trién, cu thé 1a u lympho thé
nang (FL), bénh bach ciu lympho bao man tinh (CLL), u lympho viing ria (MZL), u
lympho té bao B 16n lan téa (DLBCL), u lympho té bao vo (MCL), u lympho chuyén
dang (TL), hodc u lympho té bao T ngoai vi (PTCL), tohop chat 2,3-
dihydroimidazo[ 1,2-c]quinazolin nhu dugc xé4c dinh trong ban md ta nay, nhd do tao
ra ché pham két hop c6 tac dung hiép dong trén co s ty 1& nhu dugc xac dinh trong
ban md ta nay dé khic phuc mirc khang thudc (phan tang bénh nhan).
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Theo mdt phuong 4n, sing ché dé xuat phuong phap x4c dinh ham lugng céu
thanh cua mot hodc nhiéu céc dang ddng chirc nang biéu hién PI3K, BTK va IKK,
hoat héa BCR, Hoat héa xudi chiéu con dudng BCR NF«B, c-Myc, EZH2.

Ngoai ra, nhu néu trén, sang ché con dé xuat ché pham ket hop chtra:

a) hop chét 2,3-dihydroimidazo[1,2-c]quinazolin nhu dugc x4c dinh & trén,
hodc mudi duoc dung, solvat, hydrat hoac chét d@)ng phan 1ap thé cua n6; hoic
duoc phém chira hop chét nay hodc mubi duogc dung, solvat, hydrat hodc chét
dong phan 1ap thé cta no;

va

b) mot hodc nhiéu hoat chit khac, cu thé 1a hoat chit duogc chon tir chét chéng tao
mach, chit chéng ting sinh, chét chéng viém, chit lam giam dau, chét diéu bién
mién dich, chét 1oi tiéu, chat chéng loan nhip, chit chéng ting cholesterol méu, chat
chéng rdi loan lipit méau, chit chdng tiéu dudng hodc chit chdng virut, cu thé hon 1a

mét hodc nhidu hoat chit khac duoc chon tir nhém bao gém:

- chét e ché chon loc PI3KS GS-1101, chit te ché BTK ibrutinib, chit trc ché IKK
BAY hop chét B, va REFAMETINIB (BAY 86-9766 (RDEA-119)),

nhu dugc xéac dinh & trén.

Theo mdt phuong 4n cu thé cua khia canh bat ky néu trén, hodc cdc phuong
4n cua no, theo sang ché, bénh ung thu 1a u lympho khong phai dang Hodgkin
(NHL), cu th8 13 u lympho khong phai dang Hodgkin (NHL) thé hé mot, thé h¢ hai,
hdi quy, tai phat, dién tién cham hodc ting trién, cu thé 13 u lympho thé nang (FL),
bénh bach cau lympho bao man tinh (CLL), u lympho ving ria (MZL), u lympho té
bao B 16n lan téa (DLBCL), u lympho té bao vo (MCL), u lympho chuyén dang
(TL), hoic u lympho té bao T ngoai vi (PTCL).

Theo mot phuong én cu thé cua khia canh bat ky néu trén, hodc cac phuong
4n ca no, theo sang ché, bénh ung thu 1a u lympho khong phai dang Hodgkin
(NHL), cu thé 13 u lympho khong phai dang Hodgkin (NHL) thé hé mat, thé hé hai,
hdi quy, tai phat, dién tién chdm hoic tang trién.

Theo mdt phuong an cu thé cua khia canh bat ky néu trén, hoac cac phuong

4n cua no, theo sang ché, bénh ung thu 13 u lympho thé nang (FL).
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Theo mot phuong 4n cu thé cta khia canh bét ky néu trén, hodc cac phuong
4n cua no, theo sang ché, bénh ung thw 1a bénh bach cdu lympho bao man tinh
(CLL).

Theo mdt phuong an cu thé cta khia canh bt ky néu trén, hodc cc phuong
4n cua no, theo sang ché, bénh ung thur 12 u lympho ving ria (MZL).

Theo mdt phuong 4n cu thé ctia khia canh bét ky néu trén, hodc cac phuong
4n cta no, theo sang ché, bénh ung thur 14 u lympho té bao B 16n lan toa (DLBCL).

Theo mot phuong an cu thé cua khia canh bét ky néu trén, hodc cac phuong
4n clia nd, theo sang ché, bénh ung thu 13 u Iympho té bao vo (MCL).

Theo mot phuong 4n cu thé ctia khia canh bét ky néu trén, hodc cac phuong
4n cta no, theo sang ché, bénh ung thur 1a u lympho chuyén dang (TL).

Theo mot phuong an cu thé cua khia canh bat ky néu trén, hosc cac phuong

4n cla nd, theo sang ché, bénh ung thur 1a u lympho té bao T ngoai vi (PTCL).
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YEU CAU BAO HQ
1. Duoc phém két hop chira:
a) hop chét 2,3-dihydroimidazo[ 1,2-c]quinazolin, ma la

2-amino-N-[7-metoxy-8-(3-morpholin-4-ylpropoxy)-2,3-dihydroimidazo[ 1,2-

c]quinazolin-5-yl]pyrimidin-5-carboxamit

hodc mudi dugc dung, solvat, hydrat hogic chét déng phéan lap thé cua no;
va
b) chéit e ché BTK ibrutinib.

2. Duge phdm két hop theo diém 1, trong d6 hop chét 2,3-dihydroimidazo[1,2-
c]quinazolin 12 2-amino-N-[7-metoxy-8-(3-morpholin-4-ylpropoxy)-2,3-dihydro-

imidazo-[1,2-c]quinazolin-5-yl]pyrimidin-5-carboxamit.

3. Dugc phdm két hop theo diém 1, trong d6 hop chét 2,3-dihydroimidazo[1,2-
c]quinazolin 12 2-amino-N-[7-metoxy-8-(3-morpholin-4-ylpropoxy)-2,3-dihydro-
imidazo[1,2-c]quinazolin-5-yl]pyrimidin-5-carboxamit dihydroclorua.

4. Dugc pham chira t6 hop:

a) hop chét 2,3-dihydroimidazo[1,2-c]quinazolin, ma 1a

2-amino-N-[7-metoxy-8-(3-morpholin-4-ylpropoxy)-2,3-dihydroimidazo[1,2-

¢]quinazolin-5-yl]pyrimidin-5-carboxamit

hodc mudi duoc dung, solvat, hydrat hogc chét déng phan 1ap thé ctia no;
va
b) chét trc ché BTK ibrutinib.
5. Dugc pham theo diém 4, trong dé hop chét 2,3-dihydroimidazo[1,2-c]quinazolin
12 2-amino-N-[7-metoxy-8-(3-morpholin-4-ylpropoxy)-2,3-dihydroimidazo-[1,2-c]-
quinazolin-5-yl]pyrimidin-5-carboxamit.
6. Dugc pham theo diém 4, trong d6 hop chét 2,3-dihydroimidazo[1,2-c]quinazolin
14  2-amino-N-[7-metoxy-8-(3-morpholin-4-ylpropoxy)-2,3-dihydroimidazo[1,2-c]-

quinazolin-5-yl]pyrimidin-5-carboxamit dihydroclorua.
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7. Dugc phdm két hop theo diém 1, trong d6 hop chét 2,3-dihydroimidazo[1,2-
c]quinazolin 13  2-amino-N-[7-metoxy-8-(3-morpholin-4-ylpropoxy)-2,3-dihydro-
imidazo-[1,2-c]quinazolin-5-yl]pyrimidin-5-carboxamit hodc mudi sinh 1y dung cta
no.

8. Dugc phim theo diém 4, trong d6 hop chét 2,3-dihydroimidazo[1,2-c]quinazolin
]a  2-amino-N-[7-metoxy-8-(3-morpholin-4-ylpropoxy)-2,3-dihydroimidazo[1,2-c]-

quinazolin-5-yl]pyrimidin-5-carboxamit hodc mudi sinh Iy dung ctia né.
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Fig. 1

Fig. 1. Hudng dich dén PI3K dé diéu tri NHL
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Fig. 2: Hoat tinh ctia hop chit A & bénh nhan NHL.
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Fig. 3. Mtrc d6 biéu hién khac biét cua cac dang ddng chirc nang PI3K, BTK, va IKK &
céc dong té bao DLBCL
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Fig 4: Tép tinh chdng tang sinh khéc biét ciia chat rc ché pan-PI3K 13 hop chét A, chét
tic ché chon loc PI3KS GS-1101, chét e ché BTK ibrutinib, va chét @c ché IKK BAY
hop chét B ¢ cac dong té bao DLBCL *>1,0E-05 (M):
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Fig 5: Hiéu qué in vivo ciia hop chit A va ibrutinib & kiéu ghép TMD-8 khac loai &
chudt nhit scid CB17

Kiéu ghép TMD-8 khéc loai & chudt nhit scid CB17
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Fig 6A: Tac dung phdi hop cta chét trc ché PI3K 13 hop chit A véi chét trc ché BTK
ibrutinib hodc chit Grc ché IKK BAY hop chét B & cac dong té bao DLBCL
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Fig. 6B
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Fig. 6C
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Fig. 6D
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FIG. 7

Phd IR cta hop chét A
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FIG. 8

Phé Raman cta hop chit A
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FIG. 9

Phd UV/VIS ctia hop chit A
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FIG. 10
Phd "H-NMR ctia hop chét A
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FIG. 11
Phd PC-NMR ctia hop chéit A
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FIG. 12

Phé PC-NMR ctia hop chit A
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