BAN MO TA SANG CHE THUOC BANG POC QUYEN SANG CHE

comerisesomonmriror o RO W
CUC SO HU'U TRi TUE
1-0023668
51y CO7D 249/08; A61K 31/497; A61P (13) B
35/00
(21) 1-2016-00250 (22) 20/06/2014
(86) PCT/US2014/043479 20/06/2014 (87) WO2014/205389 24/12/2014
(30) 61/838,172 21/06/2013 US
(45) 25/05/2020 386 (43) 27/06/2016 339A

(73) KARYOPHARM THERAPEUTICS INC. (US)

85 Wells Avenue, Newton, Massachusetts 02459, United States of America
(72) BALOGLU, Erkan (US); SHACHAM, Sharon (IL); MCCAULEY, Dilara (US);
KASHYAP, Trinayan (IN); SENAPEDIS, William (US); LANDESMAN, Yosef (US);
GOLAN, Gali (IL); KALID, Ori (IL); SHECHTER, Sharon (IL)
(74) Cong ty Luat TNHH T&G (TGVN)

(54) HOP CHAT BIEU BIEN QUA TRINH VAN CHUYEN QUA NHAN VA DUGC
PHAM CHUA HOP CHAT NAY
(57) Sang ché dé cap dén cac hop chat co cong thirc I:

O

va mudi dugc dung ciia nd, duoc pham chira hop chat ¢6 cong thic I hodc mudi duoc
dung cua hop chat nay, hitu dung trong vi¢c di€u tri cac roi loan khac nhau lién quan dén
hoat tinh duy tri viing nhiém sac thé 1 (Chromosomal Region Maintenance 1 - CRM1).
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Linh vire ky thuét dwge dé cap

Sang ché dé cap dén cac hop chat, va mudi dugc dung ctia chiing hitu dung lam
chét diéu‘ bién qu4 trinh van chuyén qua nhén; dugc pham chira céc chét theo sdng ché
hodc mudi dugc dung cia chung hiru dung trong diéu tri cic ching rdi loan khac nhau.
Tinh trang k§y thuit cia sang ché

Céc té bao tir cac bénh 1y huyét hoc va thé rén 4c tinh quan trong nhét clia ngudi
bidu thi su dinh vi t& bao bét thudng ctia nhiéu loai protein gy ung thu, protein tidu diét
khéi u, va cac chét didu hoa chu ky té bao (Cronshaw et al, 2004, Falini et al 2006). Vi
du, cac dot bién p33 nhét dinh dan dén sy dinh vi trong bao tuong thay vi trong nhan.
Diéu nay din dén sy mat diéu hoa sinh trudng binh thudng, mic du chirc ning tiu diét
khdi u vAn nguyén ven. O cac khdi u khéc, p53 kiéu dai bi ¢6 1ap trong bao twong hoic
thoai hoa nhanh chong, ciing lai ddn dén sy mat chiic ning tiéu diét ciia né. Vige khoi
phuc su dinh vi trong nhén thich hop ctia protein chirc ndng p53 ¢6 thé 1am mét hoat
tinh mot sb dic tinh cta céac t& bao hinh thanh khéi u (Cai et al, 2008; Hoshino et al
2008; Lain et al 1999a; Lain et al 1999b; Smart et al 1999), c6 thé khéi phuc tinh nhay
ctia cac té bao ung thu ddi véi cac tc nhan phd hity ADN (Cai et al, 2008), va c6 thé
din dén sy thodi lui cua cac khdi u da hinh thanh (Sharpless & DePinho 2007, Xue et
al, 2007). Ba thu duogc cac dit liéu tuong tu d6i vé6i cac tiéu diét khdi u khac nhu protein
forkhead (Turner and Sullivan 2008) va c-Abl (Vignari and Wang 2001). Ngoai ra, su
dinh vi bit thuong ctia mdt vai protein tidu diét khéi u va diéu hoa sinh trudng c6 thé
tham gia vao qua trinh phét sinh bénh céc bénh tu mién (Davis 2007, Nakahara 2009).
Su rc ché CRM1 ¢6 thé tao ra ing dung dic biét thu vi & cac hoi chung bénh ung thu
gia dinh (vi du, Hoi ching Li-Fraumeni do su méat mét alen p53, Céc hdi ching bénh
ung thu BRCA1 hodc 2), trong do6 céc protein ti€u diét khéi u dic hiéu (TSP) bi loai bd
hodc réi loan chire nang va trong d6 viéc 1am ting cac mirc TSP boi viée dung toan than
(hodc khu tr() céc cht ¢ ché CRM1 c6 thé gitp khoi phuc chire ning tieu diét khdi u
binh thuong.

Céc protein dédc hi¢u va ARN duoc chuyén vao va ra khoi nhan béi céc phan tir
van chuyén chuyén biét, ma dugc phén loai 1 cdc importin néu chung vén chuyén céc
phén tr vao nhan, va exportin néu ching van chuyén cc phéan tir ra khoi nhan (Terry et
al, 2007; Sorokin et al 2007). Cac protein ma dugc van chuyén vao hodc ra khéi nhan

chtra céc trinh tu dinh vi/nhdp nhan (NLS) hodc xuét nhan (NES) ma cho phép chiing
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twong tac véi cac chit van chuyén thich hop. Ving duy tri ctia nhiém séc thé 1 (CRM1),
ma con dugce goi la exportin-1 hodc Xpol, 1a exportin quan trong.

Su biéu hién qué muc cia CRM1 da dugc thong bao & mot vai khéi u, bao gém
ung thu budng trimg & ngudi (Noske et al, 2008), bénh ung thu ¢ (van der Watt et al,
2009), ung thu tuyén tuy (Huang et al, 2009), ung thu biéu mo té bao gan (Pascale et al,
2005) va sacom xuwong (Yao et al, 2009) va tuong quan mdt cach doc 1ap vdi cac hau
qua 14m sang x4u & céc loai khéi u nay.

Su rc ché CRM 1 phong bé su di chuyén cua protein tiéu diét khdi u va/hodc cac
chét diéu hoa sinh trudéng nhu cic protein p53, c-Abl, p21, p27, pRB, BRCA1, IkB,
ICp27, E2F4, KLFS, YAP1, ZAP, KLF5, HDAC4, HDACS hodc forkhead (vi du
FOXO3a) tir nhan ma lién quan dén su biéu hién gen, sy tdng sinh t€ bao, sy tao mach
va di truyén ngoai ADN. Céc chét rc ché Cmr1 dé cho thay 1a gdy ra su chét t& bao theo
chuong trinh & céc té bao khéi u ngay ca v6i sw cb mit clia cac tin hiéu phat sinh khdi
u hoat héa va kich thich sinh trudng, trong khi bo qua céc té bao binh thuong (khong bi
bién d6i). Hau hét cac nghién ctru vé sy Gc ché CRMI str dung san pham tu nhién 1a
chét e ché CRM1 Leptomyxin B (LMB). Ban than LMB ¢6 doc tinh cao d6i voi céc
té bao hinh thanh khéi u, nhung chéng chiu kém véi doc tinh duong da day rudt rd rét
& dong vat (Roberts et al, 1986) va con ngudi (Newlands et al, 1996). Su tao dan xuét
LMB dé cai thién cac dic tinh gidng thudc tao ra cac hop chét ma gitt lai hoat tinh khang
khéi u va chdng chiu tét hon trong mé hinh khéi u & dong vat (Yang et al, 2007, Yang
et al, 2008, Mutka et al, 2009). Do d6, cac chét trc ché sy xuit nhan co6 thé co tac dung
¢6 loi & cac rdi loan sinh khéi u va cac rdi loan tiang sinh khac. Tuy nhién cho dén nay
céc chét tre ché CRM1 phan tir nho, gidng thudc dé sir dung in vitro va in vivo 1a khong
phd bién.

Ngoai protein tiéu diét khdi u, CRM1 con xudt ra vai protein then chét ma tham
gia vao nhidu qué trinh gdy viém. Cac protein niy bao gdm IkB, NF-kB, Cox-2, RXRa,
Commdl, HIF1, HMGB1, FOXO, FOXP va cac protein khéc. Ho yéu td nhan kappa B
(NF-kB/rel) ctia cac chét hoat hoa phién ma, dwoc dit tén cho viéc phat hién réng no
didu chinh su biéu hién gen globulin mién dich kappa, didu hoa sy biéu hién mARN cuia
céc loai gen khac nhau tham gia vao qua trinh gdy viém, su ting sinh, tinh mién dich va
su sdng sot cua té bao. Trong cac didu kién co ban, chit (rc ché protein ctia NF-kB, goi
1a IkB, gén v6i NF-kB trong nhén va phirc IkB-NF-kB nay lam bét hoat chirc nang phién
ma cta NF-kB. Khi déap Gng vai kich thich gdy viém, IkB tach ra khoi phuc IkB-NF-

kB, ma giai phong NF-kB va bdc 16 hoat tinh phién m tiém ning ctia né. Nhiéu tin hiéu

-3-



23668

ma hoat hod NF-kB hoat dong bang cach hudng dich IkB dén qué trinh phan giai protein
(Qué trinh phosphoryl héa IkB khién cho né “dugc danh ddu” dé ubiquitin hoa va sau
d6 phén giai protein). Phirc IkBa-NF-kB trong nhan c6 thé dugc xudt dén bao tuong boi
CRMI & d6 né tach ra va NF-kB c6 thé duge bit hoat. IkB dugc ubiquitin hoa cé thé
con tach ra tir phirc NF-kB, phuc hdi hoat tinh phién ma ctiia NF-kB. Su xuét nhan do
su rc ché CRMI1 gy ra & céc bach ciu trung tinh va céc té bao gidng dai thuc bao cua
ngudi (U937) béi LMB khong chi ddn dén sy tich tu cta phirc IkBa-NF-kB bt hoat vé
mit phién ma & nhan ma con ngdn chin sy hoat héa ban diu cia NF-kB ngay ¢ boi su
kich thich té bao (Ghosh 2008, Huang 2000). Trong nghién ciru khéc, viéc didu tri bang
IL-1B trc ché boi LMB gdy ra su lién két ADN ctia NF-kB (bu6c tht nhét trong qua
trinh hoat héa phién ma NF-kB), su biéu hién IL-8 va su biéu hién cta phén t&r bam
dinh noi bao & céc té bao ndi mdé mao mach phdi (Walsh 2008). COMMD1 1a mdt chat
trc ché nhan khéc cta ca hoat tinh phién ma cua NF-kB va yéu t cam tng giam oxy 1
(HIF1). Viéc phong bé sy xuit nhan cia COMMD1 bang cach tc ché CRM1 din dén
tang su (rc ché NF-kB va hoat tinh phién ma cta HIF1 (Muller 2009).

CRM1 con trung gian cho su van chuyén thu thé Retinoid X o (RXRa). RXRa
duoc bidu hién cao & gan va dong vai trd trung tm trong viéc didu hoa sy chuyén hoa
axit bile, cholesterol, axit béo, steroit va xenobiotic va su can béng ndi moéi. Trong qué
trinh gy viém gan, cdc mitc RXRa trong nhan dugc lam giam dang ké, cha yéu do su
xut nhan do qua trinh gy viém ctia RXRa bdi CRMI. Lep B ¢6 thé ngan chin sy ting
cac mirec RXRo trong té bao chit do IL-1p gdy ra & cac té bao c¢6 ngudn gde tir gan
ngudi (Zimmerman 2006).

Vai trd ctia sy xudt nhan do CRM1 & NF-kB, su truyén tin hiéu cia HIF-1 va
RXRa dé xuét rang viéc phong bé sw xuit nhan c6 thé c¢6 loi ich tiém tang trong nhidu
qué trinh gdy viém trén nhiéu mo va co quan bao gébm hé mach méu (viém mach, viém
khép, dau da co do thép khdp, xo vita dong mach), da (xem & trén), khdp (bénh thép
khép va viém khép lién quan, viém khép vay nén, viém dét sdng, bénh khép do tinh
thé, bénh lupus ban do hé thdng, bénh mo lién két hdn hop, hdi ching viém co, bénh
viém bi co, bénh viém co thé vii, bénh md lién két khong biét hoa, Hoi ching Sjogren,
bénh xo ctng bi va hoi chimg chdng 1ap, v.v..).

Su rc ché CRMI anh huéng dén sy biéu hién gen bang cach e ché/hoat hoa
hang loat yéu td phién ma nhu ICp27, E2F4, KLFS5, YAP1, ZAP

Su tc ché CRMI ¢6 tac dung chita bénh tiém 4n trén nhiéu hoi ching v& da bao

gém bénh viém da do viém (co dia, viém da di Gng, viém da do hda chat, bénh vay nén),
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bong néng (tén thuong do tia UV/cue tim), va nhidm tring. Su tc ché CRM1, duogc
nghién ciru t6t nhat véi LMB, thé hién tac dung rat nho 1én 1én cac t& bao stng binh
thudng, va hoat tinh khang viém goi ra trén céc té bao sing tiép xtic v6i UV, TNFa,
hodc céac kich thich gay viém khac (Kobayashi & Shinkai 2005, Kannan & Jaiswal
2006). Su trc ché CRM1 con diém hoa tang hoat tinh NRF2 (yéu t6 2 lién quan dén yéu
t6 nhan hong cau), ma bao vé cac té bio sing (Schafer et al, 2010, Kannan & Jaiswal
2006) va céc loai té bao khac (Wang et al, 2009) khoi tdn thuong oxi héa. LMB cam
tg su chét t& bao theo chuong trinh & cac té bao simg bi nhiém cac chung virut u nha
gy bénh ung thu & nguoi (HPV) HPV16, chir khong phai & cac té bao simg khong bi
nhiém (Jolly et al, 2009).

CRMI con trung gian sy van chuyén céc protein bao vé nhin cht chét ma c6 thé
hitu dung & cdc bénh thoai héa than kinh bao gébm Bénh Parkinson (PD), Bénh
Alzheimer, va Bénh xo ctiing cdt bén teo co. Vi dy, (1) cudng bic sy luu lai & nhan cia
céc chat diéu hoa bao vé than kinh then chét nhw NRF2 (Wang 2009), FOXA2 (Kittappa
et al, 2007), khoanh viing & céc té bao thin kinh va/hodc bang cach (2) e ché hoat tinh
phién ma NF«B bing cach ¢6 1ap IkB ¢ nhan & cac té bao dém, su trc ché CRM1 c¢6 thé
lam chdm hodc ngédn chédn su chét t& bao than kinh tim théy & céc rdi loan nay. Con c6
bang chimg két ndi su ting sinh té bao dém bét thudng véi sy bat thudng & cac murc
CRM1 hodc chtic nang CR1 (Shen 2008).

Su xuét nhan nguyén ven, chi yéu qua trung gian CRMI, ciing cén thiét cho su
trudng thanh nguyén ven cta nhiéu virut. C4c virut ma sy xuét nhén, va/hodc chinh
CRM1, ¢6 lién quan dén vong doi ctia chiing bao gdm virut suy giam mién dich & nguoi
(HIV), adenovirut, retrovirut & khi typ 1, virut gdy bénh Borna, virut cim (cac chung
thong thuong cling nhu cac chung HIN1 va H5N1 & chim), virut viém gan B (HBV) va
C (HCV), virut u nht & nguoi (HPV), virut hop bao hd hip (RSV), Dungee, Coronavirut
gdy hdi chimg ho hip cip tinh ning, virut bénh sdt vang, Virut West Nile, virut gay
bénh herpes (HSV), virut cu bao (CMV), va virut polyoma té biao Merkel (MCV).
(Bhuvanakantham 2010, Cohen 2010, Whittaker 1998). Théy trudc réng su nhiém virut
khac dua vao sy xuit nhan nguyén ven s& duoc phét hién trong twong lai gan.

Protein HIV-1 Rev, ma di qua nhan con va qua lai gitta nhan va té bao chét, tao
didu kién cho viéc xuét ra cac ban phién ma cia HIV duoc cét ndi timg cai mot va khong
duoc cét ndi chira Cac phén tir dap tng Rev (RRE) ARN boi con dudng xuit CRMI.
Su e ché sy van chuyén ARN trung gian béi Rev nho sir dung céc chét trc ché CRM1
nhu LepB hodc PKF050-638 c6 thé chan qua trinh phién ma HIV-1, tc ché viée san
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xult cac virion HIV-1 méi, va nho dé lam giam cac muc HIV-1 (Pollard 1998,
Daelemans 2002).

Virut Dengue (DENV) 14 nguyén nhén cta bénh virut 1dy truyén qua dong vat
chan khép, sbt xudt huyét (DF), va sbt xuit huyét Dengue nghiém trong hon va dé tir
vong hon cta né (DHF). DHF cho thiy 1a két qua ctia dap tmg viém qua manh mé véi
DENV. NS5 la protein 16n nhét va dugc bao ton nhét cia DENV. CRMI diéu hoa su
véan chuyén NS5 tir nhan dén bao tuong, noi hau hét cac chuc nang cia NS5 duoc tao
ra. Su e ché CRM1 trung gian cho su xuét ctia NS5 dan dén dong hoc ctia qua trinh
san xuét virut thay ddi va 1am giam sy cam ng chemokin interleukin-8 (IL-8) gdy viém,
thé hién con dudong méi dé didu tri cac bénh do DENV va céc flavivirut quan trong vé
mit y hoc khéc bao gém virut viém gan C (Rawlinson 2009) gy ra.

Céc protein gin két ARN dugc ma héa ciia virut khdc ma st dung CRM1 dé ra
khoi nhan bao gdm protein vé cia HSV typ 1 (VP13/14, hoic hUL47), protein CMV
pp65 cua ngudi, Protein Coronavirus ORF 3b ctia SARS, va protein khung (M) RSV
(Williams 2008, Sanchez 2007, Freundt 2009, Ghildyal 2009).

Tha vi 13, nhidu virut nay c6 lién quan dén cac loai bénh ung thu & ngudi cu thé
bao gébm ung thu biéu mé té bao gan (HCC) do su nhiém HBV hoic HCV man tinh,
bénh ung thu ¢6 do HPV, va ung thu bidu mo té bao Merkel lién quan dén MCV. Do
d6, cac chét trc ché Cmrl c6 thé co tac dung c6 loi trén ca qué trinh nhiém virut ciing
nhu trén qua trinh bién ddi sinh khéi u do cac virut nay.

CRM1 kiém soat sy dinh vi nhan va do dé hoat tinh clia da enzym chuyén hoa
ADN bao gdm histon deaxetylaza (HDAC), histon axetyltransferaza (HAT), va histon
metyltransferaza (HMT). Sy kim ham bénh phi dai té bao co tim bing céac chét rc ché
CRM1 khong thudn nghich d dugc chirng minh va tin la c6 lién quan dén su luu lai (va
hoat héa) & nhan cia HDAC 5, enzym duogc biét 13 kim ham qua trinh truong né di
truyén (Monovich et al, 2009). Do d6, su trc ché CRM1 ¢6 thé c6 cac tac dung c6 loi &
céc hoi chimg trwong nd, bao gdm mot s6 dang suy tim sung huyét va bénh co tim phi
dai.

CRM1 con lién quan dén céc rdi loan khac. R&i loan Leber, r6i loan di truyén
dic trung bdi su thoai hoa céac té bao hach vong mac va mét thi luc, lién quan dén su
mAt hoat dong ctia bd chuyén mach CRM1 (Gupta N 2008). Con ¢6 bang chung két ndi
céc rdi loan thodi hoa thin kinh véi sy bit thudng & sy van chuyén vao nhan.

Trén co s& cac didu trén, mong mudn 1 phat hién ra cac hop chét ma diéu bién

su van chuyén vao nhan.
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Ban chét ky thuit ciia sang ché

Muc dich cua sang ché 1a dé xudt cac hop chét hiru dung trong viéc diéu tri cic
rdi loan khac nhau lién quan dén hoat tinh CRM1. Sang ché d& xut cac hop chét, va
mubi duge dung cia chang, hitu dung 1am céc chit diéu bién qu4 trinh van chuyén qua
nhan; ché phém duoc dung chira cac hop chét theo sang ché hodc mudi dugc dung cua
ching.

Sang ché dé xuét hop chét theo sang ché ¢ cbng thirc chung I:

trong d6 mdi bién so 1a dwgc dinh nghia va mo ta trong ban md ta nay.

Sang ché con dé xuit hop chét ¢ cong thirc ciu trac IV:

FoC 0
NN NH,
N R
FsC (IV),

hoac mudi duogc dung ctia no, trong do:

R? duoc chon tir heteroaryl ¢o tir 5 dén 15 nguyén tit vong tlly y duge thé va aryl
6 tir 6 dén 12 nguyén tlr vong tuy ¥ duge thé.

Sang ché con dé xuit duoc pham chira hop chit cong thue cu trac IV, hogc
mudi duoc dung ctia né, va chét mang dugc dung.

Céc hop chit theo sang ché va mudi duge dung va ché phim cua chiing 13 hitu
ich dé didu tri nhidu bénh, réi loan hodc tinh trang bénh 1y lién quan dén dap tng té bao
bat thuong gy ra boi sy van chuyén vao nhan khong thich hgp. Do d6, ban mé ta boc
10 viéc st dung hop chét theo sang ché, hoic mubi dugc dung cuda nd, dé diéu tri nhiu
bénh, rdi loan hodc tinh trang bénh 1y lién quan dén dap tmg té bao bét thuong gay ra
b&i su van chuyén vao nhan khong thich hgp. Ban md ta cling boc 16 phuong phap diéu
tri nhidu bénh, rdi loan hodc tinh trang bénh ly lién quan dén hoat tinh CRM1 & dbi
tuong c6 nhu cau, phuong phép nay bao gbm viéc cho dbi tugng c6 nhu ciu dung lugng

¢ hiéu qua chita bénh cta hop chat theo sang che, hodc mudi dugce dung hogc ché pham



23668

clia n6. Cac bénh, rdi loan hoic tinh trang bénh ly nay bao gém céac loai dugc mo ta
trong ban mo ta nay.

Céc hop chét theo sang ché, va mudi duge dung cia chiing, ciing hitu dung trong
viéc san xuét thudc dé diéu tri nhiéu bénh, rdi loan hodc tinh trang bénh ly li€én quan
dén dap tmg té bao bét thuong gdy ra béi qua trinh van chuyén qua nhéan khong thich
hop. Céac bénh, rdi loan hodc tinh trang bénh ly ndy bao g(‘Bm cac loai dugc mo ta trong
ban mo ta nay.

Céc hop chit d& xuét theo sang ché ciing hitu dung cho nghién ctru vé su didu
bién qué trinh van chuyén qua nhén theo hién tugng sinh hoc va bénh hoc; nghién ctru
v& cé4c qua trinh truyén tin hidu ndi bao trung gian béi, vi dy, céc kinaza; va viéc danh
gid so sanh cac chét diéu bién qua trinh van chuyén qua nhan méi.

M@ ta van tit cdc hinh vé

Noi dung trén s& rd rang hon tir phin md ta cu thé hon sau d6i véi cac phuong
an vi du theo sang ché.

Hinh 1 13 hinh 4nh thAm tach Western, va thé hién ring viéc diéu tri céc té bao
HT1080 béng Hop chét 124 dan dén su thoai hoa phu thude liéu cia CRM1.

Hinh 2 12 bidu dd diém sb 1am sang trung binh dbi véi tit ca cac chan & md hinh
chudt CAIA méc bénh viém khép dang thip mo ta trong Vi du 3 duéi dang ham theo
ngay nghién ctu, va thé hién tac dung cua viéc diéu tri chi bang chat din thudc va hop
chit 124 1én diém sb 1am sang trung binh d6i v4i tat ca cac chan ctia cac con chudt trong
nghién ciu.

Hinh 3A 1a bidu dd thé tich khéi u trung binh dudi dang ham theo thoi gian, va
thé hién cac tac dung clia viéc xu ly bang hop chét 124 hozc Hop chét 149 trén thé tich
khéi u trung binh & c4c con chudt c6 md ghép khéc loai MDA-MB-468.

Hinh 3B 1a biéu dd thé tich khdi u trung binh dudi dang ham theo thoi gian, va
thé hién céc tac dung cta viée xir ly biang hop chét 124 (5 mg/kg hodc 15 mg/kg) hoic
xyclophosphamit [én thé tich khéi u trung binh & cac con chudt c6 mod ghép khac loai
7-138.

Hinh 3C 1a biéu dd thé tich khéi u trung binh dudi dang ham theo thoi gian, va
thé hién cac tac dung ciia viée xir Iy bang hop chit 124 (5 mg/kg hodc 15 mg/kg) hoidc
doxorubixin 1én thé tich khdi u trung binh & c4c con chudt c6 md ghép khac loai Hep
3B.
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Hinh 3D 14 biéu d0 thé tich khdi u trung binh dudi dang ham theo thoi gian, va
thé hién cac tac dung cua viée xur Iy bang hop chét 124 (5 mg/kg hodc 15 mg/kg) hodc
5-FU lén thé tich khéi u trung binh & cac con chudt c6 mo ghép khéac loai COLO 205.

Hinh 3E 1a biéu dd thé tich khdi u trung binh duéi dang ham theo thoi gian, va
thé hién cac tac dung cia viée xr Iy bang hop chit 124 (5 mg/kg hodc 15 mg/kg) hoidc
doxorubixin 1én thé tich khdi u trung binh & cic con chudt c6 md ghép khéac loai MOLT
4.

Hinh 4 12 cc hinh anh cua céc dang cdu ddi chimg US7MG va U251MG va cac
dang ciu US7MG va U251MG dugc didu tri bang 1 uM Hop chét 124, va thé hién céc
tac dung cta viéc xir Iy bang hop chat 124 1én hai dong té bao u nguyén bao than kinh
dém.

MO ta chi tiét sang ché
Céc hop chét theo sang ché

Phuong 4n thtr nhit ctia sang ché 12 hop chét c6 cong thirc cdu tric I:

n N~ R®
O

hodc mubi duge dung ctia no, trong do:

X 14 -C(H)- hoéac -N-;

mdi R! doc 1ap duoc chon tir halo; haloalkyl; -(CH2)1-4R°; -(CH2)04OR?; -O-
(CH2)0-4C(O)OR° ; -(CH2)0-4CH(OR®)2; -(CH2)0-4SR°; -(CH2)o-s-carboxyclyl, ma co6 thé
dugc thé bang R°; -(CHa)o-s-aryl, ma co thé dugc thé bang R°; -(CHz)o4-heteroxyclyl,
ma ¢6 thé duoc thé béng R®; -(CH2)o-s-heteroaryl, ma co thé duogc thé béng R®; -
CH=CH-carboxyclyl, ma c6 thé dugc thé bang R°; -CH=CH-aryl, ma c6 thé dugc thé
bang R°; -CH=CH-heteroxyclyl, ma ¢6 thé dugc thé bang R°; -CH=CH-heteroaryl, ma
¢6 thé duoc thé bing R°; -NOy; -CN; -N3; -(CH2)04N(R®)2; -(CH2)0-4N(R°)C(O)R®; -
(CH2)0-4N(R°)C(S)R®; -(CH2)0-sN(R°)C(O)NR®2; -(CH2)0-4N(R°)C(S)NR®2; -(CHz)o-
sN(R°)C(O)OR®;  -(CH2)0-4N(R°)N(R?)C(O)R®;  -(CH2)0-4N(R°)N(R®)C(O)NR®; -
(CH2)0-4N(R°)N(R°)C(O)OR®; -(CH2)0-4C(O)R®; -(CH2)0-4C(S)R®; -(CH2)04C(O)OR;
-(CH2)0-4C(O)SR®;  -(CH2)04OC(O)R®;  -(CH2)04OC(O)(CH2)0-4SR®°,  -(CH2)o-
4SC(S)SR®;  -(CH2)04SC(O)R®;  -(CH2)0-4C(O)NR®2;  -(CH2)0-4C(S)NR®2;  -(CHz)o-
4C(S)SR®; -(CH2)0-4OC(O)NR®,; -(CH2)0-4C(O)N(OR®)R®; -(CH2)0-4C(O)C(O)R®; -
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(CH2)04C(O)CH2C(O)R®; -(CH2)0-4C(NOR®)R®;-(CH2)0-4SSR®; -(CH2)0-4S(0O)2R°; -
(CH2)0-45(0)20R®; -(CH2)0-40S(0)2R°; -(CH2)0-4S(0)2NR°2; -(CH2)0-4S(O)R?; -(CH2)o-
4aN(R®)S(0)2NR®2; -(CH2)0-4N(R*)S(0)2R®; -(CH2)0-4N(OR°)R®; -(CH2)04C(NH)NR°;
-(CH2)0-4P(O)2R®;  -(CH2)04P(O)R®2; -(CH2)0-4OP(O)R®2; -(CH2)0-4OP(O)(OR®)y; -
(CH2)0-4ON(R®)2; va -(CH2)04C(0O)O-N(R®)2, trong do:

mdi R° ddc 1ap 1a hydro, Ci. aliphatic, -CHz-carboxyclyl, -CHa-aryl, -CHz-
heteroxyclyl, -CHz-heteroaryl, -O(CH2)o-1-carboxyclyl, -O(CHz)o-1-aryl, -O(CHz2)o-1-
heteroxyclyl, -O(CHbz)o-1-heteroaryl, carboxyclyl, aryl, heteroxyclyl hodc heteroaryl,
hoic hai 1an xudt hién doc 1ap ciia R°, cling vé6i (cac) nguyén tir Xen gitta ciia ching, tao
ra carboxyclyl c6 3 dén 12 canh, aryl, heteroxyclyl hozc heteroaryl; va

mdi R° va mdi vong duoc tao tir hai 14n xudt hién doc 1ap cia R°, cing vai (céc)
nguyén tl xen gitta cta chung, tiy ¥ va doc 1ap duoc thé bing mot hodc nhiéu nhém
thé duoc chon tir nhém bao gdm halo, CN, OH, C-C; alkyl khong dugc thé, halo-C-
Cs alkyl, -NHa, -NO, -NH(C;-C; alkyl khong dugce thé), -N(Ci-C3 alkyl khong duogc
thé),, -0-C1-C; alkyl, -C(O)OH, -C(0)O-( C1-Cs alkyl khong duge thé), -C(0)-( Ci-Cs
alkyl khong duge thé), -O-( C1-C; alkyl khong duoc thé), va -S-( Ci-C3 alkyl khong
duoc thé);

R? duoc chon tir heteroaryl tiy y duoc thé va aryl tily y dwoc thé;

mot trong R? va R® 13 hydro, va nhém con lai duge chon tir -C(O)-N(R?)(RS), -
CN, -C(0)-0-R3, -C(8)-0-R3, -C(S)-N(R®)(R®), -C(0)-N(R")-N(R*)(RS), -C(S)-N(R7)-
N(R)(R®), -C(0)-N(R")-N(R7)-C(0)-R*, -C(S)-N(R")-N(R7)-C(0)-R*, -C(O)-NR")-
N(R")-C(S)-R*, -C(S)-N(R7)-N(R7)-C(S)-R*, -C(0)-N(R")-N(R7)-S(0)1-2-R* va -C(S)-
N(R7)-N(R7)-S(0)12-R*, trong do:

R? dugce chon tir hydro, Ci-Cs alkyl, C2-Cs alkenyl, C2-Cy4 alkynyl, carboxyclyl,
aryl, heteroxyclyl va heteroaryl;

R* dugc chon tir —N(H)(C3-Cs xycloalkyl), -N(C1-Cs alkyl)(C3-Cs xycloalkyl), -
C1-Cs alkyl, -(Co-Cs alkylen)-carboxyclyl, -(Co-Cs alkylen)-heteroxyclyl, -(Co-Cs
alkylen)-aryl, va -(Co-Cs alkylen)-heteroaryl;

R’ va R® @oc 1ap dugc chon tir hydro, Ci-Cy alkyl, C2-Cy alkenyl, C2-Cs alkynyl,
carboxyclyl, aryl, heteroxyclyl va heteroaryl; hodc

RS va R® két hop vé6i nguyén it nito ma ching cung dugc gén vao dé tao ra
heteroxyclyl hodc heteroaryl;

mdi R7 ddc 14p 1a hydro hodc Ci-Cy alkyl; va

nlao, 1, 2, 3, 4 hodc 5; trong do:
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trir khi duoc chi dinh khéac, mdi alkyl, alkenyl, alkynyl, alkylen, carboxyclyl,
aryl, xycloalkyl, heteroxyclyl va heteroaryl tiry y va doc 1ap duoc thé.

Theo khia canh thi nhat ctia phwong 4n thir nhat, mot trong R® va R® 13 hydro,
va nhém con lai duge chon tir -C(0)-0-R3, -C(O)-N(R*)(RS), -C(0)-N(R7)-N(R*)(R®),
-C(0)-N(R7)-N(R")-C(0)-R* va -C(0)-N(R7)-N(R")-S(0)1-2-R*. Céc gia tri ctia cac bién
sb con lai 1a nhu dugc mo ta trong phuong an th nhét.

Theo khia canh tht hai cia phuwong an thir nhit, mot trong R? va RP 13 hydro, va
nhoém con lai dugc chon tir -C(0)-OH, -C(0)-NHa, -C(O)-N(R7)-N(R3)(RS), -C(0)-
N(R")-N(R7)-C(0)-R* va -C(0)-N(R7)-N(R7)-S(0)1.2-R*. Céc gia tri ciia cc bién s6 con
lai 1a nhu duge mo ta trong phwong an thir nhit, hoic khia canh thir nhét cta né.

Theo khia canh tht ba cta phuong an thtr nhit, mot trong R? va R® 14 hydro, va
nhom con lai 1a -C(0)-OH; hodc-C(0)-NHz; hoic -C(O)-NH-NH(R®), va R® 1a
heteroaryl tiy y dugc thé; hodc -C(0)-NH-NH-C(0)-R* hoic -C(0)-NH-NH-S(0);1.o-
R4, va R* duge chon tir -N(H)(C3-Cs xycloalkyl) tiy v duoc thé, -N(C1-Cs alkyl)(C3-Cs
xycloalkyl), -C1-Cg alkyl, -(Co-C4 alkylen)-heteroxyclyl va -(Co-C4 alkylen)-heteroaryl.
Céc gia tri cta cac bién sb con lai 12 nhu dwoc md ta trong phuong 4n thir nhat, hozic
c4c khia canh tir thir nhat dén tht hai cua no.

Theo khia canh th tu ciia phuong an thir nhit, mot trong R® va R? 14 hydro va
nhém con lai 1a -C(O)NH,. Céc gid tri clia cdc bién s6 con lai 1a nhu duge mb ta trong
phuong an thir nhét, hodic cac khia canh tir thtr nhét dén thir ba ca né.

Theo khia canh thtr ndm ctia phwong 4n thtr nhit, R? 1 hydro. Céc gia tri clia cac
bién s6 con lai 12 nhu duge mb ta trong phwong an thir nhat, hodc céc khia canh tir thir
nhat dén thir tu ctia né.

Theo khia canh thir sau ciia phuong an thir nhat, R? 13 Cs-Cis heteroaryl tiy ¥
duogc thé. Cac gid tri cia céc bién sd con lai 1a nhu duge mod ta trong phwong 4n thir
nhét, hodc cac khia canh tir thir nhit dén thr nam cia né.

Theo khia canh tht bay ctia phuong 4n thir nhét, R? 13 heteroaryl ¢6 5 dén 6 canh
tuy y dugce thé, co 1, 2 hodc 3 nguyén tir khéc loai doc 1ap dugc chon tir nhém bao gém
nito, oxy va Iuu huynh. Cac gid tri cua cic bién s6 con lai 1a nhu duoc md ta trong
phuong an thir nhét, hodc cac khia canh tir thu nhét dén thr sdu cua nd.

Theo khia canh thir tdm ctia phuong 4n thtr nhét, R? 14 heteroaryl c6 5 canh tity
y dugc thé, ¢6 1, 2 hodc 3 nguyén ti khac loai ddc 1dp dugce chon tir nhém bao g?)rn
nito, oxy va luu huynh. Céc gid tri cua cic bién s6 con lai 1a nhu duoc mé ta trong

phwong 4n thtr nhit, hodc cic khia canh tir thit nhét dén thr bay ctia no.
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Theo khia canh th chin cua phuong 4n tht nhat, R? 1a pyrolyl, furanyl,
thiophenyl, pyrazolyl, imidazolyl, thiazolyl, isothiazolyl, oxazolyl, isoxazolyl, triazoly],
thiadiazolyl, hodc oxadiazolyl tiy y dugc thé. C4c gid tri ctia céc bién s6 con lai 1a nhu
dugc md ta trong phuong 4n thir nhit, hogc cac khia canh tir thi nhét dén thtr tam cla
no.

Theo khia canh thir mudi ciia phwong an thi nhat, R? 13 heteroaryl ¢6 6 canh tly
y dugc thé, ¢6 1, 2 hodc 3 nguyén t khac loai ddc lap dugc chon tir nhém bao gE‘)m
nito, oxy va luu huynh. Céc gid tri ctia cic bién sé con lai 1a nhu duge mo ta trong
phuong an thtr nhat, hodc céc khia canh tir thir nhit dén thir chin cta nod.

Theo khia canh tht muoi mot ciia phuong &n thir nhét, R? 14 pyridinyl tiy y duoc
thé, pyrimidinyl, pyrazinyl, pyridazinyl hodc triazinyl. Cac gia tri ctia céc bién sb con
lai 1a nhu dugc mo ta trong phuong én thur nhét, hodc cac khia canh tir thr nhét dén thir
mudi cua no.

Theo khia canh thtt mudi hai cia phuong an thir nhat, R? tiy y duoc thé bang
halogen, Ci-Cs4 alkyl, Ci-Cs alkoxy, Ci-Cs thioalkoxy, hydroxyl, amino, Ci-Cs
alkylamino, C1-C4 dialkylamino, sulthydryl hodc xyano. Céc gia tri cua cac bién s con
lai 1a nhu duge md ta trong phuong an thi nhit, hodc cac khia canh tir thir nhét dén thir
mudi mot cua no.

Theo khia canh thtt mudi ba ciia phuong an thtr nhit, R? tily ¥ duge thé bang
halogen, C1-Cs4 alkyl hodc C1-Cq alkoxy. Cdc gid tri cua cac bién s6 con lai 1a nhu dugc
mo ta trong phuong an thur nhit, hogic cac khia canh tir thir nhit dén thir mudi hai ctia
no.

Theo khia canh tht mudi bdn ciia phuong 4n thi nhét, X 14 -C(H)-. Cac gia tri
ctia cac bién sb con lai 12 nhu duge md ta trong phuong én thir nhét, hoic cac khia canh
tir thar nhét dén thir mudi ba ciia no.

Theo khia canh thr muoi 1am ctia phuong 4n thir nhét, n 13 0, 1 hodc 2. Céc gia
tri ctia cac bién s con lai 1a nhu duge mo ta trong phuong an thir nhét, hodc céc khia
canh tlr thr nhit dén thi mudi bdn cua né.

Theo khia canh thir muoi sdu cia phuong an thu nhét, mdi R! doc 1ap duogc chon
tr -CF3, -CN, halo, - OH, Ci1-Cs alkyl, C3-Cs xycloalkyl, C3-Ci2 heteroxycloalkyl, halo-
Ci1-Cs alkyl, -NHa, -NO,, -NH(C1-Cs alkyl), -N(Ci-Cs alkyl)(Ci-Cs alkyl), -C(O)OH, -
C(0)0-(C1-Cs alkyl), -C(0)-(C1-Cs alkyl), -O-(Ci-Cs alkyl), -O-(Ci-Cs haloalkyl), va -
S-( C1-Cs alkyl), hodc khong c6 mgt. Cac gid tri cua cac bién s6 con lai 1a nhu duge mo

ta trong phuong an thir nhét, hodc cac khia canh tir thir nhét dén thd mudi 1am cla no.
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Theo khia canh tht mu6i bay ctia phuong an thir nhéit, mdi R! doc 1ap dugc chon
tur halo, -C1-C4 alkyl, -C1-C4 haloalkyl va -O-C;-Cy alkyl, hodc khong c6 mit. Cac gia
tri clia cc bién s con lai 1a nhu duge md ta trong phuong 4n thtr nhat, hodc cac khia
canh tir thtr nhat dén thir mudi sdu cia no.

Theo khia canh th muoi tim cta phwong 4n thr nhit, mot trong R® va R® 1a
hydro, va nhom con lai 13 -C(O)OH; hodc-C(O)NH>; hodc -C(O)-NH-NH(R®), va R® 1a
Cs-Cs heteroaryl tiy y duge thé; hodc -C(0)-NH-NH-C(0)-R* hoic -C(0)-NH-NH-
S(0)12-R?%, va R* dugc chon tir -N(H)(C3-Cs xycloalkyl) , -N(Ci-Cs alkyl)(C3-Cs
xycloalkyl), -Ci-Cs alkyl, -(Co-Cs alkylen)-(Cs-C7)heteroxyclyl va -(Co-Cs4 alkylen)-
(Cs-Co)heteroaryl tiry ¥ dugc thé. Cac gia tri ctia cac bién sb con lai 1a nhu duoc mo ta
trong phwong an thir nhét, hodc cc khia canh tir thir nhit dén th mudi bay cia no.

Theo khia canh thtr mudi chin cia phuong 4n thir nhit, mdi R7 14 hydro. Céc gia
tri ciia cac bién s con lai 12 nhu duoc mo ta trong phuong an thir nhét, hodc cac khia
canh tir th@t nhat dén thtr muoi tdm cia no.

Theo khia canh thtr hai muoi cia phuong én tho nhét, R® dugc chon tir hydro va
Ci-Cs alkyl; va R® duoc chon tir C1-Cs4 alkyl, carboxyclyl, aryl, heteroxyclyl va
heteroaryl. Céc gia tri ctia cac bién s con lai 12 nhu duge mé ta trong phurong 4n thir
nhét, hodc céac khia canh tir thtr nhét dén thd mudi chin caa no.

Theo khia canh thr hai muoi mét ciia phuong 4n thir nhat, R% va RS két hop voi
nguyén tr nito ma ching cung duoc gin vao dé tao ra heteroxyclyl hodc heteroaryl. Cac
gia tri clia cac bién s6 con lai 12 nhu duge mé ta trong phuong an thir nhét, hodc céac
khia canh tir tht nhét dén tht hai muoi cta né.

Theo khia canh thir hai muoi hai ciia phuong an thtr nhét, R? dugc chon tir Ci-
Cs alkyl, carboxyclyl, aryl, heteroxyclyl va heteroaryl tuy y duoc thé. Cac gia tri cla
céc bién s con lai 1a nhu duge moé ta trong phuong 4n th@ nhit, hodc hoic cac khia
canh tir thir nhét dén thtr hai muoi mdt cta noé.

Theo khia canh thtr hai muoi ba cia phuong an tht nhéat, R* dugc chon tir -
N(R®)(C3-Cs xycloalkyl), -C3-Cs alkyl, -(Co-C: alkylen)-heteroxyclyl, va -(Co-Ci
alkylen)-heteroaryl, trong d6 R® 1a hydro hodc -C1-Cq alkyl; phén alkyl hodc alkylen bat
ky ctia R* ty y va doc 1ap duge thé bing mot hoic nhidu nhém thé duoc chon tir nhém
bao gdm oxo va -N(R?),, trong ¢4 mdi R® doc 1ap dugc chon tir hydro va Ci-Cq alkyl;
phan heteroxyclyl bét ky cta R* chira it nhat mot nguyén tir nito trong vong, va tiy y
duoc thé bang mdt hodc nhidu nhém thé dugce chon tir nhém bao gdm Ci1-Cy alkyl va

0x0; va phan heteroaryl bét ky ctia R* chira it nhit mdt nguyén tir nito trong vong va
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tly ¥ duoc thé bang mot hodc nhidu Ci-Cs alkyl. Céc gia tri clia céc bién s6 con lai 1a
nhu dugc mo ta trong phuong an thur nhét, hodc cac khia canh tir thtr nhit dén thr hai
muoi hai cia no.

Theo khia canh tht hai muoi bén ctia phuong 4n thir nhét, R? tily y dwoc thé
bing 1, 2 hodc 3 phan tir thé doc 1ap duoc chon tir halogen, Ci-Cs4 alkyl, halo-Ci-Cy4
alkyl, Ci-C4 alkoxy, Ci-C4 thioalkoxy, hydroxyl, amino, C;-C4 alkylamino, Ci-Cs4
dialkylamino, sulthydryl, xyano, Cs aryl va Cs-Ce heteroaryl. Cac gia tri ctia cac bién
s6 nay 1a nhu dwoc mé ta trong phuong an thir nhat, hodc céc khia canh tir thir nhét dén
thtr hai muoi ba cia no.

Theo khia canh tht hai muoi ldm cua phuong an thir nhét, R? tuy ¥ dugc thé
bang 1, 2 hodc 3 phén ttr thé doc 1ap dugc chon tir flo, clo, C1-Cy alkyl, -CF3, amino va
xyano. Cac gid tri cta cac bién sb nay 1a nhu dwgc mo ta trong phuong 4n thir nhét,
hodc hodc cac khia canh tr thir nhét dén tht hai muoi bbn cua no.

Phuong 4n thit hai theo sang ché 13 hop chét ¢6 cong thirc cdu tric II:

R1a Ra
N\N)\/Rb
2 /l )
N= R
1b
R™)m (ID),

hodc mudi duoc dung ciia nd, trong do:

R'2 va R ddc 1ap duogc chon tir halo; haloalkyl; -(CHa2)1-4R°; -(CH2)04OR®; -O-
(CH2)0-4C(O)OR?®; -(CH2)0-4CH(OR®)2; -(CH2)0-4SR°; -(CHz2)o-s-carboxyclyl, ma c6 thé
duoc thé bang R°; -(CHy)ou-aryl, ma c6 thé duge thé bang R°; -(CHa)o-4-heteroxyclyl,
ma c6 thé dugc thé b%mg R®; -(CH2)o-4-heteroaryl, ma cé thé dugc thé béng R®; -
CH=CH-carboxyclyl, ma c6 thé dugc thé bang R°; -CH=CH-aryl, ma c6 thé duoc thé
bang R°; -CH=CH-heteroxyclyl, ma c6 thé duoc thé bang R°; -CH=CH-heteroaryl, ma
¢6 thé dugc thé bang R°; -NOy; -CN; -N3; -(CH2)04N(R®)2; -(CH2)0.4N(R°)C(O)R®; -
(CH2)0-4N(R*)C(S)R®; -(CH2)0-sN(R°)C(O)NR®2; -(CH2)0-4N(R°)C(S)NR®2; -(CHz)o-
AN(R®)C(O)OR®;  -(CH2)04NR°)N(R)C(O)R®;  -(CH2)o-sN(R°)N(R°)C(O)NR®2; -
(CH2)0-4N(R°)N(R°)C(O)OR®; -(CH2)0-4C(O)R®; -(CH2)0-4C(S)R®; -(CH2)0-4C(O)OR®;
-(CH2)0-4C(O)SR®;  -(CH2)040C(O)R®;  -(CH2)0-4OC(O)(CH2)04SR®,  -(CH2)o-
4SC(S)SR®;  -(CH2)04SC(O)R®; -(CH2)0-4C(O)NR®2; -(CH2)0-4C(S)NR®2;  -(CHz)o-
4C(S)SR®; -(CH2)0-4OC(O)NR®2; -(CH2)0-4C(O)N(OR®)R?; -(CH2)0-4C(O)C(O)R®; -
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(CH2)0-4C(O)CH2C(O)R®; -(CHz2)0-4C(NOR®)R®;-(CH2)0-4SSR®; -(CH2)04S(0)2R®; -
(CH2)0-4S(0)20R®; -(CH2)0-40S(0)2R®; -(CH2)0-4S(O)2NR°2‘; -(CH2)0-4S(O)R®; -(CHz)o-
4N(R®)S(O)2NR®2; -(CH2)0-4N(R°)S(0)2R®; -(CH2)0-4N(OR°)R®; -(CH2)0-4C(NH)NR°2;
-(CH2)0-4P(O)2R®; -(CH2)0-4P(O)R®2; -(CH2)0-4OP(O)R®2; -(CH2)0-4OP(O)(OR®)y; -
(CH2)0-4ON(R®); va -(CH2)0-4C(O)O-N(R°®),, trong do:

mdi R° ddc 1ap 1a hydro, Ci.¢ aliphatic, -CHa-carboxyclyl, -CHz-aryl, -CHp-
heteroxyclyl, -CHz-heteroaryl, -O(CHz)o.1-carboxyclyl, -O(CHz)o-1-aryl, -O(CH2)o-1-
heteroxyclyl, -O(CHbz)o-1-heteroaryl, carboxyclyl, aryl, heteroxyclyl hodc heteroaryl,
hoc hai 14n xuét hién ddc 14p ctia R°, cling véi (c4c) nguyén tir Xen giita ciia chiing, tao
ra carboxyclyl ¢6 3 dén 12 canh, aryl, heteroxyclyl hodc heteroaryl; va

mdi R° va mdi vong dugce tao tir hai 1an xuét hién doc 1ap ctia R°, cling véi (cac)
nguyén tir xen giita ctia chiing, tily y va doc lap dwoc thé bing mdt hodc nhidu nhém
thé duoc chon tir nhém bao gdm halo, CN, OH, C;-C; alkyl dugc thé, halo-Ci-C; alkyl,
-NH,, -NO,, -NH(C1-C3 alkyl khong duoc thé), -N(C1-Cs alkyl khong dugc thé),, -O-
C1-Cs alkyl, -C(O)OH, -C(O)O-(C1-Cs alkyl khong duogc thé), -C(0)-( Ci-C3 alkyl
khong dugc thé), -O-( C1-Cs alkyl khong dugc thé), va -S-( Ci-Cs alkyl khéng dugc
thé); va

m la 0 hoac 1.

Céc gid tri ciia cac bién s con lai 1a nhu dwgc mod ta trong phuong 4n thir nhét,
hozic khia canh bét ky ctia chung.

Theo khia canh thir nhit ctia phwong an thir hai, m 1a 1. Céc gié tri cta cac bién
s6 con lai 1a nhu duge mo ta trong phuong &n thur nhéat, hodc khia canh bat ky cta ching,
hodc phuong 4n thir hai.

Theo khia canh thit hai ctia phwong 4n thi hai, R'? 1a halo hodc -C1-C4 haloalkyl.
Céc gia tri ciia céc bién sb con lai 12 nhu duge md ta trong phuong 4n thir nhét, hodc
khia canh bét ky ctia chiing, hoic phuong an th{ hai, hodc khia canh thtr nhét ctia né.

Theo khia canh thir ba cia phuong 4n thir hai, R!? 1a -C1-C4 haloalkyl. Cac gia
tri ctia cac bién sd con lai 12 nhu duoc mo ta trong phuong 4n thir nhét, hoic khia canh
bét ky ctia chtng, hoic phuong 4n thtt hai, hodc khia canh thu nhét hozc thir hai cia
chung.

Theo khia canh thi tw cia phuong 4n tht hai, R'® 13 -C;-C4 haloalkyl hozc -O-
C1-C4 alkyl. Céc gid tri cua cac bién sb con lai 12 nhur duge mo ta trong phuong én thir
nhét, hodc khia canh bét ky ctia chung, hodc phuong 4n thit hai, hodc cac khia canh thir

nhét dén thi ba cta ching.
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Theo khia canh tht ndm ctia phuong 4an tht hai, R!® 1a -C1-C4 haloalkyl. Céc gi4
tri cia cac bién s6 con lai 1a nhu dwoc md ta trong phuong 4n tht nhat, hoic khia canh
bét ky ctia chung, hodc phuong an thi hai, hodc cac khia canh thi nhét dén thu tu cua
chung.

Theo khia canh thit sdu cia phuong 4n thir hai, R'? 1a -CF; va R'® 1a -CF3. Céc
gia tri cta cac bién sé con lai 13 nhu dwoc mé ta trong phwong an thtr nhét, hodc khia
canh bit ky ctia chiing, hodc phuong 4n thr hai, hodic cc khia canh thtr nhit dén thar
ndm cua chung.

Phuong 4n thit ba theo sang ché 1 hop chét c6 cong thire cdu trac I1I:

F3sC

b
’N\N/Qﬁ/R
N R?

FoC (11D),

hoac mubi duoc dung cua no, trong do:

R® dugc chon tir -C(O)OH, -C(O)NHa, -C(0)-N(R”)-N(R*)(RS), -C(0)-N(R7)-
N(R7)-C(0)-R* va -C(0)-N(R7)-N(R7)-S(0)12-R*%; trong do:

R* dugc chon tir -N(H)(C3-Cs xycloalkyl), -N(Ci-Cs alkyl)(C3-Cg xycloalkyl), -
C1-Cs alkyl, -(Co-C4 alkylen)-carboxyclyl, -(Co-Cs4 alkylen)-heteroxyclyl, -(Co-C4
alkylen)-aryl, va -(Co-C4 alkylen)-heteroaryl;

R’ va R® doc 1ap dugc chon tir hydro, Ci-Cs alkyl, C2-Cs4 alkenyl, C,-Cs alkynyl,
carboxyclyl, aryl, heteroxyclyl va heteroaryl; hoac

RS va R® két hop vdi nguyén tir nito ma ching ciing dugc gin vao dé tao ra
heteroxyclyl hodc heteroaryl; va

mdi R7 doc 1ap 1a hydro hodc Ci-Cs alkyl; va

R? 1a Cs-Cis heteroaryl ty y dugc thé, trong dé:

trr khi duoc chi dinh khac, mdi alkyl, alkenyl, alkynyl, alkylen, carboxyclyl,
aryl, xycloalkyl, heteroxyclyl va heteroaryl tiry y va doc 1ap duoc thé.

Céc gid tri thay thé cho cac bién sb trong cong thirc cau truc III 13 nhu duge mod
ta trong phuong an thir nhét, hogc khia canh bét ky ciia ching.

Theo khia canh tht nhit ctia phwong 4n thit ba, RP 1a -C(O)OH; hodc -C(O)NHy;
hoic -C(O)-NH-NH(R®), va RS 14 heteroaryl tity y dugc thé; hodc -C(0)-NH-NH-C(O)-
R* hoic -C(0)-NH-NH-S(0)12-R*, va R* dugc chon tir -N(H)(C3-Cs xycloalkyl tiy y
duge thé), -N(Ci-Cs alkyl)(Cs3-Cs xycloalkyl), -Ci-Cs alkyl, -(Co-C4 alkylen)-
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heteroxyclyl va -(Co-C4 alkylen)-heteroaryl. Cac gid tri cta cac bién s6 con lai 1a nhu
duoc mo ta trong phuong an thtr nhét, hodc khia canh bét ky ctia ching, hodc phuwong
an tha ba.

Theo khia canh thir hai cia phuong 4n thtt ba, R? 13 -C(O)NH,. Céc gia tri cua
cac bién s con lai 1a nhu dwge mo ta trong phuong an thir nhét, hoic khia canh bat ky
ctia chiing, hodc phuong an thtr ba, hodc khia canh thr nhét ctia no.

Theo khia canh thr ba ciia phwong 4n tht ba, R? 13 heteroaryl ¢6 5 dén 6 canh
tuy y dugce thé, ¢6 1, 2 hodc 3 nguyén tir khac loai ddc 1ap dugc chon tir nhom bao gém
nito, oxy va luu huynh. Céac gia tri cua cic bién sb con lai 1a nhu dugc mo ta trong
phuong an thtr nhét, hodc khia canh bét ky cua chung, hodc phuong n thtr ba, hodc khia
canh thtr nhét hodc thtr hai ctia chiing.

Theo khia canh tht tu ctia phuong 4n tht ba, R? 13 heteroaryl ¢6 5 canh tuy ¥
duoc thé, ¢ 1, 2 hodc 3 nguyén ti khac loai doc 1ap duge chon tir nhém bao gém nito,
oxy va luu huynh. Céc gia tri cua céc bién s con lai 12 nhu duoc mo ta trong phuwong
4n thr nht, hodc khia canh bét ky cia ching, hodc phuong 4n thtt ba, hodc cac khia
canh thir nhit dén tha ba cia ching.

Theo khia canh th® nim ctia phuong 4n thi ba, R? 1a pyrolyl, furanyl, thiophenyl,
pyrazolyl, imidazolyl, thiazolyl, isothiazolyl, oxazolyl, isoxazolyl, triazolyl,
thiadiazolyl, hodc oxadiazolyl tuy y dugc thé. Céc gié tri cta céc bién sb con lai 1a nhu
duoc md ta trong phuong an thtr nhét, hodc khia canh bét ky ctia chiing, hodc phuong
4n thu ba, hodc cac khia canh thir nhéit dén tha tu cua ching.

Theo khia canh thtr séu ctia phuong 4n thir ba, R? 1a heteroaryl c6 6 canh tiy y
dugc thé, co 1, 2 hodc 3 nguyén tir khac loai doc 1ap duge chon tir nhém bao gém nito,
oxy va luu huynh. Céc gia tri cla cac bién sb con lai 13 nhu duge mo ta trong phuong
4n thr nhit, hodc khia canh bét ky cta ching, hodc phuong 4n thir ba, hodic cac khia
canh thir nhit dén tht nim cta ching.

Theo khia canh thtr bay ctia phwong 4n thit ba, R? 1a pyridinyl tiy y dugc thé,
pyrimidinyl, pyrazinyl, pyridazinyl hodc triazinyl. Céc gia tri cua cac bién s6 con lai 1a
nhu duoc mé ta trong phuong an thu nhit, hodc khia canh bit ky cta ching, hodc
phuong an thit ba, hodc cac khia canh thi nhét dén thi sau cua ching.

Theo khia canh thir tam ctia phuong &n tht ba, R? tuy y dugc thé béng halogen,
C1-Cy4 alkyl, C1-C4 alkoxy, Ci-C4 thioalkoxy, hydroxyl, amino, Ci-Cs4 alkylamino, Ci-

C4 dialkylamino, sulfhydryl hodc xyano. Céc gia tri cta cac bién sb con lai 1a nhu duoc
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md t4 trong phuong n thtr nhat, hoic khia canh bit ky cua chung, hodc phuong an thi
ba, hodc cic khia canh thir nhit dén thi bay cia ching.

Theo khia canh tht chin ctia phuong 4n thtt ba, R? tity ¥ duge thé bing halogen,
C1-Cy4 alkyl hogc Ci-C4 alkoxy. Cac gid tri ctia cac bién sb con lai 1a nhu duge mo ta
trong phuong 4n thir nhét, hodc khia canh bt ky cua chung, hodc phuong an thu ba,
hoic cac khia canh tht nhit dén thir tm cia chung.

Theo khia canh thit mudi ciia phwong an thi ba, R® 13 -C(O)OH; hoidc -C(O)NHoz;
hozc -C(0)-NH-NH(R®), va R 14 Cs-Cg heteroaryl tity ¥ duoc thé; hodc -C(O)-NH-NH-
C(0)-R* hodc -C(0)-NH-NH-S(0)1-2-R*, va R* dugc chon tir -N(H)(C3-Cs xycloalkyl
tiy y dugc thé), -N(Ci-Cs alkyl)(C3-Cs xycloalkyl), -C1-Cs alkyl, -(Co-Cs alkylen)-(Cs-
C7)heteroxyclyl va -(Co-Cs alkylen)-(Cs-Ce)heteroaryl. Cac gia tri clia cac bién s con
lai 1a nhwr dwgc md ta trong phuong 4n tht nhat, hodc khia canh bit ky cia chung, hodc
phuong an thir ba, hodc cac khia canh thtr nht dén thi chin cta ching.

Theo khia canh thir mudi mot ciia phuong 4n thi ba, R tily y duge thé bing 1,
2 hodc 3 phén ttr thé doc 1ap dugc chon tir halogen, C1-C4 alkyl, halo-Ci-C4 alkyl, Ci-
C4 alkoxy, C1-C4 thioalkoxy, hydroxyl, amino, C1-C4 alkylamino, C1-C4 dialkylamino,
sulfthydryl, xyano, Cs aryl va Cs-Cs heteroaryl. Cac gia tri clia céc bién sb nay 1a nhu
dugc md ta trong phurong 4n thir nhét, hoic khia canh bit ky ctia chung, hodc phuong
an thir ba, hodic cic khia canh thir nhit dén thtr mudi cia chung.

Khia canh thtr mudi hai ctia phuong 4n thi ba, R? tiy y duge thé bang 1, 2 hodic
3 phén tir thé doc 1ap duge chon tir flo, clo, C1-Cs alkyl, -CF3, amino va xyano. Céc gia
tri ctia cdc bién s6 nay 1a nhu duge mé ta trong phwong an thi nhat, hodc khia canh bt
ky cta chung, hodc phuong an thir ba, hodc cac khia canh thir nhit dén tht mudi mot
cta chung.

Phuong 4n thi¥ tu theo sang ché 1a hop cht c6 cong thirc cdu tric IV:

FsC 0
N \N/\HJ\NHZ
N R
FaC (IV),

hodc mudi duogc dung cua no, trong d6 R? dugc chon tir heteroaryl tiy y dugc

thé va aryl tily ¥ dugc thé,
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Theo khia canh thit nhit ctia phuong 4n thir tu, R? tiy y dugc thé Cs-Cis
heteroaryl. |

Theo khia canh thir hai ctia phwong 4n thit tu, R? 12 heteroaryl ¢6 5 dén 6 canh
tiy ¥ duge thé, c¢6 1, 2 hodc 3 nguyén tir khac loai doc 1ap dugc chon tir nhém bao gdm
nito, oxy va luu huynh.

Theo khia canh thtr ba ciia phuong 4n tht tu, R? 1a heteroaryl ¢6 5 canh tiy y
duogc thé, ¢6 1, 2 hodc 3 nguyén tir khac loai doc lap dugce chon tir nhém bao gém nito,
oxy va luu huynh.

Theo khia canh thir tw ciia phuong &n tha tu, R? 13 pyrolyl, furanyl, thiophenyl,
pyrazolyl, imidazolyl, thiazolyl, isothiazolyl, oxazolyl, isoxazolyl, triazolyl,
thiadiazolyl, hogc oxadiazolyl tiy ¥ dugc thé.

Theo khia canh thitr nam ciia phuwong an tht tu, R? 1a heteroaryl ¢6 6 canh tuy y
duqcthé,cé1,2}K@033nguy&nu}khécloaidéclﬂgduqcchonuﬁnhénlbaogénlnﬁo,
oxy va luu huynh.

Theo khia canh thtt sdu cia phuong 4n thtr tu, R? 1a pyridinyl tiy ¥ dugc thé,
pyrimidinyl, pyrazinyl, pyridazinyl hodc triazinyl.

Theo khia canh thr bay clia phuwong 4n thir tu, R? tiiy ¥ dugc thé bang 1, 2 hoic
3 phan tir thé ddc 1ap duogc chon tir halogen, Ci-Ca alkyl, halo-Ci-Cq alkyl, C1-Cq alkoxy,
C1-C4 thioalkoxy, hydroxyl, amino, Ci-C4 alkylamino, Ci-C4 dialkylamino, sulthydryl,
xyano, Cs aryl va Cs-C heteroaryl. Céc gid tri va céac gié tri thay thé cho R? 14 nhu dugc
lnétéUDngcécphuongénth&rﬁéidénth&ba,hoéckhﬁicmﬂlbétkycﬁachang,hoac
phuongénth&tu,hoéccéckhﬁicmﬂlﬂninhétdénth&séucﬁachﬁng.

Theo khia canh thit tim ctia phuong 4n thir tu, R? tity y dwoc thé bang 1, 2 hodc
3 phén tir thé doc 14p duoc chon tir flo, clo, C1-Cs alkyl, -CF3, amino va xyano. Cac gia
tri va cAc gia tri thay thé cho R? 1a nhu duoc mé ta trong cic phuong 4n thir nhit dén
thtr ba, hodc khia canh bt ky ctia ching, hodc phuong &n th{ tu, hodc cac khia canh thi
nhit dén tha bay cua ching.

Céc hop chét vi du dugc néu trong bang A va Béang 1.

Bang A.
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Ciu tric DPong pE DPong pZ

FaC 2 Q FaC AN

O NH, “
7 NS N - F /N\N NN
= N— 7\ =/
Fa O~ 'NH, N/) o N Fa 0~ "NH,

Cdc hop chiit va dinh nghia

Céac hop chét theo sang ché bao gdm céc hop chit duge mo ta chung & trén, va
con dugc minh hoa béi cac 16p, cac phan 16p, va cac loai dugce boc 16 & day. Nhu duoc
sir dung trong ban mo ta nay, cac dinh nghia sau s&€ dugc ap dung trir khi ¢6 chi dinh
khac. D6i v6i muc dich cta sang ché, cac nguyén t6 hoa hoc duge xac dinh theo bang
Tuén hoan cac nguyén t5, CAS version, Handbook of Chemistry and Physics, 75" Ed.
Ngoai ra, cdc nguyén tic chung ciia héa hoc hitu co duge mo ta trong “Organic
Chemistry”, Thomas Sorrell, University Science Books, Sausalito: 1999, va “March’s
Advanced Organic Chemistry”, 5" Ed., Ed.: Smith, M.B. and March, J., John Wiley &
Sons, New York: 2001, toan bd ndi dung cua ching dugc dua vao day br?lng cach vién
dan.

Trir khi ¢6 quy dinh khéc trong ban md ta nay, danh phép dugc st dung trong
ban md ta ndy nhin chung 14 tudn theo cac vi du va quy tic néu trong tai liéu Danh phép
hda hoc hiru co, Cac phﬁn A, B, C,D, E, F, va H, Pergamon Press, Oxford, 1979, ma
duoc dua bang cach vién din vao day dé ldy vi du vé tén va quy tic cta cac ciu tric
héa hoc trong viéc dat tén cac cAu triic hoa hoc. Tuy ¥ 13, tén ctia hop chét c6 thé duge
tao ra nho st dung chuwong trinh dit t€n hoa hoc: ACD/ChemSketch, Phién ban
5.09/Thang 9/2001, Advanced Chemistry Development, Inc., Toronto, Canada.

Céc hop chét theo sang ché ¢ thé co cac tim bit ddi xtng, céc truc khong adi
xung, va cac mat bat ddi xtng (vi dy, nhu md ta trong: E. L. Eliel and S. H. Wilen,
Stereo-chemistry of Carbon Compounds, John Wiley & Sons, New York, 1994, trang
1119-1190), va xuét hién dudi dang chét triét quang, hdn hop triét quang, va dudi dang
céc chét ddng phan khéng ddi quang hodc chét déng phan d6i anh riéng 18, vai tit ca
cac chét ddng phan co thé c6 va cac hdn hgp cua ching, bao gbm cac chét déng phan
quang hoc, dugc bao gbm trong sang ché.

Thuét ngit “gdc béo” hodc “nhém béo,” nhu duge st dung trong ban md ta nay,
bao ham gdc hydocacbon hoa tri mot ma 12 mach thing (tirc 13, khong phan nhénh),

phan nhéanh, hodc vong (bao gdm da vong dung hop, c6 ciu ndi hodc dung hgp spiro).
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Nhém béo ¢6 thé duoc no hodc c6 thé chira mot hodc nhidu don vi khong no, nhung
khong thom. Trur khi c6 quy dinh khéc, cac nhom béo chita 1-12 nguyén t cacbon.
Tuy nhién, theo mdt sé phuong 4n, nhém béo chira 1-6 hodc 2-8 nguyén tir cacbon.
Theo mét sé phwong 4n, cic nhom béo chira 1—4 nguyén tir cacbon va, theo cac phuong
an khéc nfta, cdc nhom béo chira 1-3 nguyén tir cacbon. Cac nhém béo thich hop bao
gdm, nhung khong chi gi¢i han &, cac nhém alkyl, alkenyl, va alkynyl thing hodc phan
nhénh, va cdc dang lai cda ching, nhu (xycloalkyl)alkyl, (xycloalkenyl)alkyl hodc
(xycloalkyl)alkeny]l.

Thuét ngtt ’alkyl,” nhu dugc st dung trong ban md ta nay, trir khi ¢6 chi dinh
khac, nghia 1a cac gbc hydrocacbon héa tri mdt no mach thing hozc phan nhénh, phd
bién 1a C1-C1a, tt hon 12 C1-Cs. Nhu vay, “Ci1-Cs alkyl” nghia 14 gbc hydrocacbon héa
tri m6t no mach thing hozic phén nhanh ¢6 tr mot dén sau nguyén tir cacbon (vi dy, 1,
2,3, 4, 5 hoidc 6). Vi du vé cac nhém alkyl bao gdm, nhung khong chi gi6i han &, metyl,
etyl, propyl, isopropyl, va t-butyl.

Thuét ngit “alkoxy,” nhu dugc sit dung trong ban mo td nay, nghia 1a nhém
“alkyl-O-", trong d6 alkyl dugc dinh nghia & trén. Vi du vé cac alkoxy bao gdbm metoxy
va etoxy.

Nhu dugc st dung trong ban md td nay, thuat ngt “alkenyl” nghia la
hydrocarbon khéng vong phan nhanh hodc mach thing no c6 tir 2 dén 12 nguyén tir
cacbon va cé it nhat mét lién két ddi cacbon-cacbon. Céc nhém alkenyl c6 thé tiy ¥
duoc thé bing mot hodc nhidu nhom thé. Thuat ngt “alkenyl” bao ham céc gbc c6 céc
lién két doi cacbon-cacbon & ciu hinh “cis” va “trans” hoic, theo cach khac, cAu hinh
“E” va “Z”. Néu nhém bao gdbm nhiéu hon mot lién két d6i cacbon-cacbon, mdi lién két
do6i cacbon-cacbon doc lap 1a lién két doi cis hodc trans, hodc hdn hop cda ching.

Nhu duogc st dung trong ban moé td nay, thuit ngt “alkynyl” nghia la
hydrocarbon khong vong phan nhanh hodc mach thing no c6 tir 2 dén 12 nguyén tir
cacbon va ¢6 it nhat mot lién két ba cacbon-cacbon. Cac nhom alkynyl ¢6 thé tiy y duoc
thé béng mdt hodc nhidu nhém thé.

Nhu dugc str dung trong ban mo ta nay, thudt ngtr “alkylen” chi nhom alkynyl
c6 tir 2 dén 12 nguyén tt cacbon va hai diém géan véi phan con lai cia hop chét. Cac vi
du khong gidi han vé cac cac nhom alkylen bao gdm metylen (-CH,-), etylen (-CH2CH,-
), n-propylen (-CH2CH>CHz-), isopropylen (-CH2CH(CHs)-), va cdc nhém tuong tu.

Céc nhom alkylen c6 thé tity ¥ dwoc thé bang mdt hodc nhiéu nhém thé.
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Thuat ngt “amino,” nhu dugc st dung trong ban mé ta nay, chi nhom chire hoa
hoc ¢6 cong thire -N(R)2, trong d6 mdi R doc 1ap duoc chon tir hydro va Ci-Ca alkyl.

Thuét ngit “aryl,” riéng 1¢ hodc két hop, nhu dugc st dung trong ban moé ta nay,
nghia 1a hé carboxylic thom chira mot hodc nhidu vong, ma c¢6 thé dugc gin v6i nhau
theo céch khong hoan chinh hodc ¢6 thé dugc dung hop. Theo cac phwong an cu thé,
aryl 1a mot, hai hoic ba vong. Theo mot khia canh, aryl nay c6 sau dén muoi hai nguyén
tt trén vong. Thuat ngit “aryl” bao ham cic gbc thom nhu phenyl, naphtyl,
tetrahydronaphtyl, indanyl, biphenyl, phenanthryl, anthryl va axenaphtyl. Nhom aryl c6
thé tiiy ¥ dugc thé nhu duge dinh nghia va duoc mo ta & day.

~, G

Céc thuat ngf

99 ¢¢

xycloaliphatic,” “carboxyclyl,” “carboxyclo,” va “carboxyclic,”
duogc str dung riéng ré hodc dudi dang phan ctia nhom chirc 16n hon, chi hé vong don
hozc hai vong béo no hoic khdng no mét phan, nhu duge mé ta & day, c6 tir 3 dén 12
canh, trong d6 hé vong béo nay tuy y duge thé nhu duoc dinh nghia va dugc mo ta &
ddy. Cac nhém xycloaliphatic bao gdm, khong bi giéi han, xycloalkyl, vi du,
xyclopropyl, xyclobutyl, xyclopentyl, xyclohexyl va xycloheptyl va xycloalkenyl, vi du
xyclopentenyl, xyclohexenyl, xycloheptenyl, xyclooctenyl va xyclooctadienyl. Céc

9% ¢¢

thuat ngit “xycloaliphatic,” “carboxyclyl,” “carboxyclo,” va “carboxyclic” con bao gdbm
cac vong béo ma dugc dung hop vdi mot hodc nhiéu vong thom hodc khong thom, nhu
decahydronaphtyl, tetrahydronaphtyl, decalin, hodc bixyclo[2,2,2] octan.

Thuét nglt "xycloalkyl", nhu dugc sit dung trong ban mo td nay, nghia 1a céc
hydrocacbon vong no, tirc 1a cac hop chit ma tat ca cac nguyén tir trén vong 1a cacbon.
Vi du vé céc xycloalkyl bao gdm, nhung khéng chi gidi han &, xyclopropyl, xyclobutyl,
xyclopentyl, xyclohexyl, va xycloheptyl. Theo mét s6 phrrong 4n, xycloalkyl c6 thé tiry
y dugc thé bang mot hodc nhidu nhém thé duge chon tir -OH, -SH, halogen, amino,
nitro, xyano, Ci-Cyz alkyl, C2-Ci2 alkenyl hodc Cz-Ci2 nhém alkynyl, Ci-Ci2 alkoxy,
C1-Ci2 haloalkyl, va C;-Ci2 haloalkoxy.

Thuét nglt “halo” hodc “halogen” nhu dugc st dung trong ban md td nay nghia
la halogen va bao gém, vi du, va khong chi gidi han &, flo, clo, bromo, iodo va cac nhom
tuong tu, & ca dang phong xa hodc khong phong xa. Theo phuong &n uu tién, halo dugc
chon tir nhém bao gdm flo, clo va bromo.

Thuat ngit “haloalkyl”, nhu duoc str dung trong ban md ta ndy, bao gdm alkyl
dugc thé bing mot hodic nhiéu F, Cl, Br, hoic I, trong d6 alkyl dugc dinh nghia & trén.

Thuat ngitt "heteroaryl", nhu dugc st dung trong ban mo ta nay, chi nhém thom

chtra mét hodc nhiéu nguyén tir khac loai (vi du, mot hodic nhidu nguyén tir khéc loai

29
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doc 1ap dugce chon tir O, S va N). Nhom heteroaryl ¢ thé 1a don vong hodc da vong, vi
du vong heteroaryl don vong dung hop véi mot hodc nhidu nhém carboxyclic thom
hodc cdc nhom heteroaryl don vong khac. Cac nhém heteroaryl theo sang ché co thé
con bao gdm cac hé vong dugc thé bing mdt hodc nhidu nhém chirc oxo. Theo mot khia
canh, heteroaryl c6 nam dén mudi lim nguyén tir trén vong va, tét hon 13, 5 hodc 6
nguyén tir trén vong. Vi du vé cic nhém heteroaryl bao gdm, nhung khong chi gigi han
O, pyridinyl, pyridazinyl, imidazolyl, pyrimidinyl, pyrazolyl, triazolyl, pyrazinyl,
quinolyl, isoquinolyl, tetrazolyl, furyl, thienyl, isoxazolyl, thiazolyl, oxazolyl,
isothiazolyl, pyrolyl, quinolinyl, isoquinolinyl, indolyl, benzimidazolyl, benzofuranyl,
xinolinyl, indazolyl, indolizinyl, phthalazinyl, pyridazinyl, triazinyl, isoindolyl, purinyl,
oxadiazolyl, thiazolyl, thiadiazolyl, furazanyl, benzofurazanyl, benzothiophenyl,
benzotriazolyl, = benzothiazolyl, = benzoxazolyl,  quinazolinyl,  quinoxalinyl,
naphthyridinyl, dihydroquinolyl, tetrahydroquinolyl, dihydroisoquinolyl,
tetrahydroisoquinolyl, benzofuryl, furopyridinyl, pyrolopyrimidinyl, va azaindolyl. Cac
nhém heteroaryl néu trén c6 thé duge gin véi C hodc gin véi N (6 noi ¢6 thé). Ching
han, nhém c¢6 ngudn gbe tir pyrol c6 thé 14 pyrol-1-yl (gén véi N) hodc pyrol-3-yl (gén
voi C).

“Heteroxyclyl” nghia 12 vong béo no hoic khong no c¢6 3 dén 12 canh chira 1, 2,
3,4 hodc 5 nguyén tir khéc loai (vi du, mot hodc nhiéu nguyén tir khéc loai doc 14p duogc
chon tir O, S va N). Néu mot nguyén tir khac loai 1a S, né c6 thé duge tiy y dugc gin
oxy don hoic kép (tirc 13 -S(O)- hodic -S(0)2-). Heteroxyclyl c6 thé 1a don vong hodc
da vong, trong trudng hop d6 cac vong nay c6 thé duge gin véi nhau theo cach khong
hoan chinh hodc ¢6 thé dugc dung hop hodc 1a spiro. Theo mot khia canh, heteroxyclyl
1a hé vong ba dén bay canh. Céc heteroxyclyl vi du bao gdm, vi du, va khong chi gi6i
han 0, piperidinyl, piperazinyl, pyrolidinyl, tetrahydrofuranyl va va cdc nhom tuong tu.

“Hydroxyl” nghia 1a -OH.

“Ox0” nghia 1a =O.

“Thioalkoxy” nghia la -S-alkyl, trong d¢ alkyl dugc dinh nghia nhu trén.

Hiéu rang phan tir thé va cac kiéu thé trén cac hop chit theo sang ché c6 thé dugc
lwa chon bdi ngudi c¢6 hidu biét trong linh vuc nay dé thu duge cac hop chat ma dn dinh
v& mit hoa hoc va ma c6 thé duge tdng hop d& dang boi cac ky thuét duoc biét trong
linh vuc nay, cling nhu cac phuong phap néu dudi day. Nhin chung, thuit nglr “duoc
thé,” c6 thuat ngit “tiy ¥ di truée hay khong, nghia 1a mot hodc nhidu hydro ctia nhém

chic duoc noi dén dugc thay thé béng nhém thé thich hop. Trur khi ¢6 chi dinh khéc,
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“nhém tly y dugc thé” c6 thé c6 phan tir thé thich hop & mdi vi tri thé duoc ctia nhom
va, néu nhidu hon mét vi trf & cAu tric cho trude bat ky co thé duoc thé bﬁng nhiéu hon
mdt phan tir thé duoc chon tir nhém xéc dinh, phan tir thé nay c6 thé gidng nhau hoic
khéc nhau & mdi vi tri. Theo cach khéc, “nhom tiy ¥ dugc thé” c6 thé khong dugc thé.

Céc td hop cta phén tir thé duge hinh dung bdi sang ché t6t hon 14 cac phén tir
thé ma 1a két qua cua sy hinh thanh cua cac hop chét 6n dinh hoac c6 thé c6 vé mat hoa
hoc. Néu chinh nhom thé dugc thé bang nhiéu hon mdt nhém, hiéu rang nhidu nhém
nay c6 thé 1a trén ciing nguyén tr cacbon hodc trén cac nguyén tir cacbon khac nhau,
mién 13 thu duoc ciu tric 6n dinh. Thuat ngtt “8n dinh,” nhu dugc st dung trong ban
mo ta nay, chi cac hop chit ma ma khong dugc thay dbi dang ké khi dugc dua vao céc
diéu kién dé cho phép viéc san xuat, phat hién ching, va, theo cac phuong an nhét dinh,
viéc thu hdi, tinh ché, va st dung ching cho mot hodc nhiéu muc dich dugc boc 10 &
day.

Phén tir thé hoa tri mot thich hop trén nguyén t cacbon thé duoc ctia “nhom tiy
y dugce thé” doc 1ap 1a halogen; —(CH2)o-4R°; ~(CH2)0—4OR®; -O(CH2)0-4R°, -O—(CHa)o-
4+C(0)OR®; —(CHa)o4CH(OR®)2; (CH2)0-4SR®; ~(CH2)o-4Ph, ma c6 thé dugc thé bing
R®; —(CH2)04O(CH2)o_1Ph ma c6 thé dugc thé bing R°; -CH=CHPh, ma c6 thé dugc
thé bang R°; —(CH2)o4O(CHz)o-1-pyridyl ma c6 thé dugc thé bang R°; -NO; ~CN; —
Ns; -(CH2)0-4N(R®)2; —(CH2)04N(R°)C(O)R?; —N(R°)C(S)R®; -(CHz2)o-
sN(R®)C(O)NR®; -N(R?)C(S)NR2; «(CH2)04N(R°)C(O)OR?; -N(R°)N(R°)C(O)R®; -
N(R°N(R®)C(O)NR®,; -N(R°)N(R°)C(O)OR®; |(CH2)o4C(O)R®; —C(S)R®; -(CHa2)o-
4C(O)OR®;  —(CH2)04C(O)SR®;  -(CH2)04C(O)OSiR®3;  —(CH2)o4OC(O)R®; -
OC(O)(CH2)0-4SR—, SC(S)SR®; —(CH2)0-4SC(O)R®; —(CH2)0-4C(O)NR®2; —C(S)NR;
-C(S)SR®; —SC(S)SR°, -(CH2)04OC(O)NR®2; -C(O)N(OR°)R°; —C(O)C(O)R®; -
C(O)CH,C(O)R°;  —C(NOR°)R®;-(CH2)04SSR®;  —(CH2)04S(0)2R°;  —(CH2)o-
4S(0)20R®; -(CH2)040S(0)2R°; —S(0)2NR®2; -(CH2)0-4S(O)R?; -N(R°)S(O)2NR%2; —
N(R°)S(0)R°; -N(OR°)R°; —C(NH)NR®; -P(0):R°; -P(O)R%; -OP(O)R%; -
OP(O)(OR®)2; SiR°3; —(Ci4 alkylen thing hodc phan nhanh)O-N(R°)z; hodc —(Ci4
alkylen théing hodc phan nhanh)C(O)O-N(R®), trong d6 mdi R° ¢6 thé duoc thé nhu
duoc dinh nghia dudi day va doc 1ap 1a hydro, Ci-¢ aliphatic, -CH2Ph, ~O(CH2)o-1Ph, -
CHa-(vong heteroaryl ¢6 5 dén 6 canh), hodc vong aryl c6 5 dén 6 canh no, khong no
mot phﬁn c6 0—4 nguyén tir khac loai doc 1ap dugc chon tlr nito, oxy, va luu huynh,
hozc, bat ké dinh nghia & trén, hai 1an xudt hién doc 14p ctia R°, cling véi (cac) nguyén

t&r xen gifta ctia chiing, tao ra vong aryl mot vong hodc hai vong c¢6 3 den 12 canh no
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hodc khong no mét phan c6 0—4 nguyén tir khic loai doc lap dugc chon tir nito, oxy, va
luu huynh, ma c6 thé dugc thé nhu dugc dinh nghia dudi day.

Phan tir thé hoa tri mot thich hop trén R° (hodc vong duoc tao ra béng hai 14n
xudt hién doc 14p ctia R° cliing v6i cac nguyén tir xen gitta chung), ddc 1ap 1a halogen, -
(CH2)0-2R®, —(haloR*®), -(CH2)o20H, —(CH2)020R®, -(CH2)0-2CH(OR ®)2; -O(haloR ®),
—CN, —N3, —(CH2)02C(O)R®, —(CH2)0-2C(O)OH, —(CH2)02C(O)OR®, —(CH2)0-2SR®, —
(CH2)0-2SH, —(CH2)0-2NH>, -(CH2)02NHR®, —(CH2)0-2NR®2, —-NO,, —SiR®3, —OSiR 3,
-C(0)SR®, —(Ci-4 alkylen thing hodc phan nhanh)C(O)OR®, hoic —SSR® trong d6 mdi
R® khong duoc thé hodc khi ¢6 “halo” phia trude dugc thé chi bang mot hodc nhiu
halogen, va doc lap dugc chon tir C1-4 aliphatic, -CH2Ph, —O(CH2)o-1Ph, hodc vong aryl
¢4 5 dén 6 canh no, khong no mot phén c6 0—4 nguyén tir khéc loai doc lap duoc chon
tir nito, oxy, va luu huynh. Phin tir thé héa tri hai thich hop trén nguyén tir cacbon no
ctia R° bao gdm =0 va =S.

Phén tir thé héa tri hai thich hop trén nguyén tir cacbon no ctia “nhém tiry y duge
thé” bao gdm cac nhom sau: =0, =S, =NNR"2, =NNHC(O)R*, =NNHC(O)OR",
=NNHS(O)R", =NR", =NOR", ~O(C(R"2))2-30—, va =S(C(R"2))2-3S—, trong d6 mdi lan
xuét hién ddc 1ap cua R* dwoc chon tir hydro, Cis aliphatic ma c6 thé dugc thé nhu
duoc dinh nghia dudi ddy, hodc vong aryl 5 dén 6 canh khong dugc thé no hoic khong
n6 mot phén c6 0—4 nguyén tir khéc loai doc 1&p dugc chon tir nito, oxy, va luu huynh.
Phént&théhéaujhaiﬂﬁchhqprnéduqcgénvéicéccacbonthéduqclﬁncéncﬁanhénl
“tiy y duge thé” bao gdbm: —O(CR"2)2-30—, trong d6 mdi 14n xuét hién doc 1ap cua R*
dugc chon tir hydro, Ci-6 aliphatic ma cé thé dugc thé nhu duge dinh nghia dudi day,
hodc vong aryl 5 dén 6 canh khong dugc thé no hodc khong né mdt phan c¢6 0—4 nguyén
ttr khac loai ddc 1ap duoc chon tir nito, oxy, va luu huynh.

Phén ttr thé thich hop trén nhom béo ctia R* bao gdm halogen, —R®, -(haloR®), -
OH, -OR®, —O(haloR*®), —CN, —-C(O)OH, —-C(O)OR®, -NH,, -NHR®, -NR*,, va -NO,,
trong d6 mdi R® khong duoc thé hoic khi c¢6 “halo” phia trude duge thé chi bing mot
hodc nhiéu halogen, va ddc lap 1a Ci— aliphatic, -CH2Ph, —O(CH2)o-1Ph, hodc vong aryl
¢4 5 dén 6 canh no, khong no mot phﬁn c6 0—4 nguyén tir khéc loai doc lap dugc chon
tir nito, oxy, va luu huynh.

Phan ttr thé thich hop trén nito thé duoc ctia “nhém tuy ¥ duge thé” bao gdbm —
Rf, -NR%,, —C(O)Rf, —C(O)ORf, —C(O)C(O)R', —-C(O)CH2C(O)Rf, —S(O)RT, -
S(0)NR T, —C(S)NRT, -C(NH)NR',, va -N(R")S(0):R"; trong d6 mdi RT doc 1ap 1a
hydro, C1-¢ aliphatic ma c6 thé dugc thé nhu dugc dinh nghia duéi day, ~OPh khong
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dugc thé, hodc vong aryl 5 dén 6 canh khong dugc thé no hoic khong né mét phin co
0—4 nguyén tr khac loai ddc lap duoc chon tir nito, oxy, va luu huynh, hoic, bét ké dinh
nghia & trén, hai 1an xudt hién doc 14p coa R, cung voi (cac) nguyén tr xen gilta clia
chung tao ra vong aryl mot vong hodc hai vong ¢6 3 dén 12 canh khong duge thé no
hodc khong no mot phan c¢6 0—4 nguyén tir khac loai doc l4p dwoc chon tir nito, 0Xy, va
luu huynh.

Phan tir thé thich hop trén nhom béo ciia Rt doc 1ap 1a halogen, —R®, -(haloR®),
—OH, —-OR*®, —O(haloR*®), —CN, —-C(O)OH, —C(O)OR®, -NH,, -NHR®, -NR*», hoic -
NO», trong d6 mdi R® khong dugc thé hoic khi c6 “halo” phia trudc duge thé chi bing
mot hodc nhiéu halogen, va doc 14p 1a Ci-4 aliphatic, -CH>Ph, ~O(CHz2)o-1Ph, hodc vong
aryl c6 5 dén 6 canh no, khong no mot phan c6 0—4 nguyén ti khac loai doc 1ap duoc
chon tr nito, oxy, va luu huynh.

Phén tt thé wu tién trén heteroaryl ¢6 thé dugc chon tir nhom bao g6m -OH, -
SH, nitro, halogen, amino, xyano, Ci-C1z alkyl, C2-Ci2 alkenyl, C2-Cy2 alkynyl, Ci-Ci2
alkoxy, C1-C12 haloalkyl, Ci-C12 haloalkoxy va Ci-Ci2 thioalkoxy. Phan tir thé wu tién
trén alkyl, alkylen va heteroxyclyl bao gdbm phan tir thé wu tién trén heteroaryl va oxo.
Theo mot phuong 4n, phan tir thé trén alkyl, alkylen, heteroxyclyl hogic heteroaryl 1a
nhém amino cé cdng thitc -N(R)s, trong d¢6 mdi R doc 1ap duoc chon tir hydro va C1-Cs
alkyl.

Nhu dugc str dung trong ban mb ta ndy, thuét ngit “mudi dugc dung” chi cac
mudi ma, theo pham vi danh gid y hoc thanh thao, thich hop dé st dung tiép xtc véi mo
clia ngudi va cac dong vat bac thdp ma khong c6 ddc tinh qua mire, kich thich, dap tng
di tmg va twong tu, va twong xtmg véi ti 18 loi ich/nguy co hop ly. Mudi dugc dung
duoc biét ro trong linh vuc nay. Vi dy, S. M. Berge et al., mo ta mubi duge dung chi
tiét trong J. Pharmaceutical Sciences, 1977, 66, 1-19, dugc dua vao day béng cach vién
dan. Cac mubdi duoc dung cia cic hop chit nay theo sang ché bao gdm céc mudi c6
ngudn gdc tir cac axit va bazo vo co va hitu co. Vi du v& cac mudi axit khong doc, duge
dung la céc mudi thudc nhém amino dugc tao ra bdi cac axit vo co nhu axit clohydric,
axit bromhydric, axit phosphoric, axit sulfuric va axit percloric hodc bdi cac axit hitu
co nhu axit axetic, axit trifloaxetic (axit 2,2,2-trifloaxetic), axit oxalic, axit maleic, axit
tartaric, axit xitric, axit sucxinic hodc axit malonic hodc bang cach sir dung cic phuong
phap khéc duoc str dung trong linh vuc nay nhu trao d6i ion. Cac mudi duge dung khac
bao g61n mudi adipat, alginat, ascorbat, aspartat, benzensulfonat, benzoat, bisulfat,

borat, butyrat, camphorat, camphorsulfonat, xitrat, xyclopentanpropionat, digluconat,
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dodexylsulfat, etansulfonat, format, fumarat, glucoheptonat, glyxerophosphat,
gluconat, hemisulfat, heptanoat, hexanoat, hydroiodua, 2-hydroxy—etansulfonat,
lactobionat, lactat, laurat, lauryl sulfat, malat, maleat, malonat, metansulfonat, 2—
naphtalensulfonat, nicotinat, nitrat, oleat, oxalat, palmitat, pamoat, pectinat, persulfat,
3—phenylpropionat, phosphat, pivalat, propionat, stearat, sucxinat, sulfat, tartrat,
thioxyanat, p—toluensulfonat, trifloaxetat (2,2,2-trifloaxetat), undecanoat, valerat, va
cac mubi twong tu.

Céc mudi c¢6 ngudn gde tir cac bazo thich hop bao gdm mubi kim loai kiém, kim
loai kiém thd, amoni va N*(Ci_salkyl)s. Cac mubi kim loai kiém hozc kim loai kim thd
tiéu biéu bao gém natri, lithi, kali, canxi, magie, va cac mubi tuong tu. Cac mubi duge
dung khéc bao gém, khi thich hop, amoni khdng ddc, amoni béc bdn, va cation amin
duoc tao ra nho str dung céc ion dbi nhu halua, hydroxit, carboxylat, sulfat, phosphat,
nitrat, alkyl sulfonat bac thap va aryl sulfonat.

Trir khi ¢6 quy dinh khéc, cac cdu triic duge minh hoa & ddy con duoc hidu 1a
bao gdm tit ca cac dang ddng phan (vi du, ddng phan dbi anh, ddng phan khong dbi
quang, va dong phan hinh hoc (hoiic ddng phan cdu dang)) clia ciu tric nay; vi du, cac
cAu hinh R va S ddi v6i mdi tim khong di xtng, céc chit ddng phan lién két d6i Z va
E, va céc chit dong phan cdu dang Z va E. Do d6, cac chit ddng phén 1ap thé don ciing
nhu cac hdn hop chit ddng phan dbi anh, ddng phan khéng dbi quang, va ddng phan
hinh hoc (hodc ddng phén céu dang) ctia cic hop chét ndy 14 ndm trong pham vi cia
sang ché. Trir khi ¢ quy dinh khac, tit ca cac dang tautome ciia cac hop chit theo séng
ché 12 ndm trong pham vi cta sang ché.

Trir khi duge chi rd cu thé (bang tén hoa hoc hodic chi bao chi dinh hinh hoc lién
két dbi khac, ching han), mdi cong thirc ciu tric duge st dung ¢ ddy duogc hiéu 14 bao
gdm céc hop chét c6 lién két d6i cacbon-cacbon (vi du, lién két d6i ngoai vong) véi céu

hinh ma 14 cis (ho#c Z), trans (hodc E), hoic hdn hgp clia cis va trans. Vi du, cong thirc
Ra Ra
1 b R’ b
(R )n\/<:\>_</N\"\l)\(R ( )n®—</N\’,“)\KR
I: =/ NX R® (), dugc hiéu 1a chi ca: =/ NX Ry
Ra
1 2
(Rn \</:\>_</N\N)\/R
1
J— N;x Rb

, va cac hdn hop ciia chiing. Tuong tu, c4c cong thirc cau tric
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sau: va dugc hi€u 1la chi ca
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va FsC , va cac hdn hop ctia chiing.

Nhu dugce st dung trong ban mé ta nay, “lién két doi ngoai vong” chi lién két

do6i cacbon-cacbon & hop chit c6 cong thirc T duge chi ra bang miii tén trong cu tric

Ra/
1 b
GUINV /N\NJ\/R

ngoai vong la & cau hinh cis. Theo cac phuong an khéc, lién ket doi ngoai vong 1a & cau

sau: . Theo mét s6 phuong an duge mé ta & ddy, lién két doi
hinh trans.

Cé4u hinh cua lién két doi ngoai vong & cac hop chit 7, 104, 124 va 153 da duoc
thiét 1ap bang tinh thé hoc tia X. Phan vi du phan anh viéc liéu lién két d6i ngoai vong
& cac hop chat 7, 104, 125 va 153 ton tai & cu hinh cis hay trans béng céach chi 1o ciu
hinh cta lién két d6i ngoai vong theo tén hda hoc lién quan dén cac hop chét 7, 104,
124 va 153.

Hop chét 7 va hop chét 104 déng vai trd 1am chét trung gian trong qua trinh téng
hop céc hop chét khac md ta trong phan vi du (vi du, Cac hop chét 115, 123, 124, v.v.).
Mic di khong mong mudn bi gidi han béi Iy thuyét cu thé bat ky, tin ring (va dugc tng
ho bing tinh thé hoc tia X) céc phan tng st dung dé bién db6i Hop chit 7 hoic
Compound 104, chéng han, thanh cac hop chét sau d6 (nhu Céc hop chat 115, 123 va
124, chéng han) x4y ra theo kiéu dic thu 1ap thé. Nhu vay, co thé chi dinh cAu hinh cho
cac lién két dbi ngoai vong & nhidu hop chét niy mé ta trong phan vi du. Khi c6 thé,
ph?m vi du phan anh viéc li¢u lién két d6i ngoai vong & hop chét cu thé ton tai ¢ cu
hinh cis hay trans bang cach chi rd cdu hinh cua lién két dbi ngoai vong theo tén héa
hoc lién quan dén hop chét nay.

Nhu duoc st dung trong ban mo ta nay, “cis” hodc “c4u hinh cis” chi lién két doi
cacbon-cacbon, thuong 1a lién két d6i ngoai vong, that is predominantly cis. Theo mdt
s6 phuwong 4n, nhiéu hon khoang 85% phan ttt hop chit trong hén hop ctia hop chit nay
c6 lien két do6i cacbon-cacbon (v du, lién két d6i ngoai vong) ma 1a cis. Theo mot sd

phuong 4n, nhiéu hon khoang 90%, nhidu hon khoang 95%, nhidu hon khoang 98%,
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nhiéu hon khoang 99%, nhiéu hon khoang 99,5% hoac nhiéu hon khoang 99,8% phan
tir hop chét trong hdn hop clia hop chét nay co lién két doi cacbon-cacbon (vi du, lién
két doi ngoai vong) ma 1a cis.

Nhu dugc str dung trong ban md ta nay, “trans” hodc “cdu hinh trans” chi lién
két d6i cacbon-cacbon, thuong 14 lién két dbi ngoai vong, ma cha yéu 1 trans. Theo
mat s phuong 4n, nhiéu hon khoang 85% phan tir hop chét trong hdn hop ctia hop chét
nay co lién két doi cacbon-cacbon (vi du, lién két d6i ngoai vong) ma 1a cis. Theo mot
s6 phuong 4n, nhidu hon khoang 90%, nhidu hon khoang 95%, nhidu hon khoang 98%,
nhiéu hon khoang 99%, nhiéu hon khoang 99,5% hodc nhiéu hon khoang 99,8% phan
t hop chét trong hdn hop cta hop chét nay c6 lién két ddi cacbon-cacbon (vi dy, lién
két d6i ngoai vong) ma 1a cis.

Ngoai ra, trir khi ¢6 quy dinh khéc, cac cAu trac dugc minh hoa & day con dugc
hiéu 14 bao gdm céc hop chit ma chi khac nhau & su ¢6 mit cia mot hodc nhiéu nguyén
tr duoc lam gidu vé& mit ddng phan. Vi du, cac hop chét c6 céc cdu tric nay bao gdm
su thay thé hydro bang doteri hodc tritium, hodc su thay thé clia carbon bang cacbon
duoc lam giau *C- hodc *C 12 nim trong pham vi ctia sang ché. Céc hop chit nhu vay
1a hitu dung, vi du, 1am céc cong cu phén tich, 1am chét do trong cac thir nghiém sinh
hoc, hodc 1am céc tac nhan didu tri bénh theo sang ché.

~, 66

Thuét ngit “mubdi duoc dung” nghia 1a mubi axit hodc mudi bazo ma twong thich
v6i viée diéu tri cho ngudi bénh.

Theo mot ) phuong an, céc axit vo co vi du ma tao ra cac mubi thich hop bao
gdm, nhung khong bi gi¢i han &, axit clohydric, bromhydric, sulfuric va phosphoric va
cac mudi axit kim loai nhu natri monohydro orthophosphat va kali hydro sulfat. Céc
axit hitu co minh hoa ma tao ra cac mudi thich hop bao gé)m cac axit mono-, di- va
tricarboxylic. Céc vi du minh hoa vé céac axit nhu vay 1a, vi dy, axit axetic, axit
trifloaxetic (axit 2,2,2-trifloaxetic), glycolic, lactic, pyruvic, malonic, sucxinic, glutaric,
fumaric, malic, tartaric, xitric, ascorbic, maleic, hydroxymaleic, benzoic,
hydroxybenzoic, phenylaxetic, xinamic, salixylic, 2-phenoxybenzoic, p-toluensulfonic
va cac axit sulfonic khac nhu axit metansulfonic va axit 2-hydroxyetansulfonic. Cac
mudi mono hodc diaxit c6 thé duoc tao ra, va cac mudi nhu vay co thé ton tai & dang
hydrat hoa, solvat hoa hodc gan nhu khan. Nhin chung, céc mudi axit ciia cdc hop chét
ndy dé tan hon trong nudc va cac dung méi hitu co va nude khac nhau, va thuong chimg
t6 cac diém nong chay cao hon so véi cac dang bazo tu do ciia chung. Céc mudi khong

duoc dung khéc, vi du, oxalat co thé duoc str dung, vi duy, trong viéc tdch cac hop chét
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dugc mod ta & ddy dé sir dung trong phong thi nghiém, hodc dé chuyén héa sau d6 thanh
mudi axit dugc dung.

“Mubi bazo dugc dung” 1a mudi bazo hitu co hodic v co khong doc bit ky cia
cac hop chit axit duge md ta & ddy hodc bt ky chit trung gian nao ciia no. Céc bazo
v6 co minh hoa ma tao ra cac mudi thich hop bao gém, nhung khong bi gigi han &, lithi,
natri, kali, canxi, magie hodc bari hydroxit. Cac bazo hitu co minh hoa ma tao ra cac
mudi thich hop bao gdm aliphatic, alixyclic hodc cac amin hiru co thom nhu metylamin,
trimetyl amin va pixolin hodc amoniac. Viéc Iya chon mudi thich hop c6 thé quan trong
sao cho nhom chirc este, néu c¢6, & ddu dé trong phén tir nay khong bi thity phan. Tiéu
chudn lwa chon dbi voi mubi thich hop s& dugc biét boi nguoi ¢6 hidu biét trung binh
trong linh vuc nay.

Cac mudi axit cia cac hop chét nay dugc mo ta & day dugc tao ra theo cach thich
hop nhét tir cac axit duoc dung, va bao gém, vi du, cac mubi dugc tao ra bdi cac axit vo
co, vi du, axit clohydric, sulphuric hodc axit phosphoric va céc axit hitu co, vi du, axit
sucxinic, maleic, axetic, trifloaxetic hodc fumaric. Cac mudi khong dugc dung khéc, vi
du, oxalat c¢6 thé dugc s dung vi du trong viéc tach céc hop chit dugc md ta & day dé
st dung trong phong thi nghiém, hodc dé chuyén héa sau d6 thanh mudi axit duge dung.
Con dugc bao gdm trong pham vi clia sang ché 13 cac mudi bazo (nhw mudi natri, kali
va amoni), cac solvat va hydrat cta cac hop chét theo sang ché. Viéc chuyén héa mudi
cua hop chét cho truéc thanh mubi cua hop chét mong mudn dat dugc béng cach ap
dung céc k¥ thuat chuén, duoc biét rd boi nguoi co hiéu biét trung binh trong linh vuc
nay.

Thuat ngit “céc chét ddng phan 14p thé” 1a thuat ngir chung cho tat ca cc chit
ddng phan clia cdc phan tir riéng ré ma chi khc nhau & su dinh hudéng ctia cic nguyén
t cta chung trong khong gian. N6 bao gdm céc chét ddng phan ddi xing qua guong
(cAc chét ddng phan dbi anh), chit ddng phan hinh hoc (cis/trans) va cc chét dong phan
ctia cac hop chét c6 nhidu hon mot tim bit ddi xng ma khong phai 1a anh qua gwong
ctia nhau (céc chit ddng phan di quang).

Thuét ngit “didu tri” hodc “viéc didu tri” nghia la 1am nhe bét cac triu ching,
loai trir nguyén nhén clia céc tri€u ching trén co s tam thoi hodc 1au dai, hodc aé ngéin
ngtra hoac lam cham sy xuét hién ctia cac triéu ching cia r6i loan hodc tinh trang bénh
Iy duge noi dén.

Nhu dugc st dung trong ban md ta nay, “d4y manh sy lam lanh vét thuong”

nghia la diéu trj cho d6i tugng cd vét thuong va dat dugce sy lam lanh, mot phén hoac
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toan bo, vét thwong nay. Viéc ddy manh sy 1am lanh vét thuong c¢6 thé c6 nghia 13, vi
du, mét hodc nhiéu viée sau: déy manh su déng kin biéu mé; déy manh su di chuyén
cua ha bi; déy manh sy dong kin bi & biéu bi; lam giam bién chiing lam lanh vét thuong,
vi du, su tdng san cda biéu bi va su két dinh; lam gidm sy nit vét thuvong; va déy manh
su hinh thanh seo phu hop.

Thuét ngit “lwong c6 tac dung diéu tri bénh” nghia 12 lwong hop chit nay ma co
hiéu qud trong viéc diéu tri hodc 1am giam bat do trAm trong cua mot hodc nhiéu triéu
ching ciia réi loan hodc tinh trang bénh 1y. Trong truong hop lam lanh vét thuong,
luong c6 tac dung didu tri bénh 13 lvong ma ddy manh viéc lam lanh vét thuong,

Thuét ngir “chit mang duoc dung” nghia 12 dung mdi khong ddc, chét phan tan,
ta duoc, chét bd trg hodc vat lidu khac ma dugc tron v6i thanh phan hoat tinh dé cho
phép tao raduge phém, tiee la, dang lidu c6 thé duoc dung cho a6i tuong. Mot vi du vé
chit mang nhu vay 1a dau dugc dung thudng ding dé dung ngoai duong tiéu hoa. Cac
chit mang duoc dung duoc biét rd trong linh vuc nay.

Khi n6i d&én céc phan tir duge bdc 16 & day, cac mao tir duge dy tinh nghia 1a ¢6

bR N1Y

mdt hodc nhiéu phén tu. Céc thudt ngt “chtra”, “c6”, “bao gém” duoc su tinh 13 c6 két
thiic m& va nghia 12 ¢6 thé c6 cac phan tir bd sung ngoai cic phan tir duogc liét ké.

St dung, bao ché va cach ding

Céc ché pham duoc dung

Theo mdt phuong an khéc, sang ché dé xuat ché phdm chia hop chit theo sang
ché hodic dan xuét dugc dung cua no6 va chét mang dugc dung, chét bd trg, hodc chét
dan thudc. Luong hop chét trong cac ché phim theo sang ché 13 sao cho ¢6 hidu quéa dé
rc ché & muc do dugc CRM1, & mau sinh hoc hodc & ngudi bénh. Theo cac phuwong 4n
nhét dinh, ché phim theo sang ché dugc bao ché dé dung cho ngudi bénh can ché phim
nay. Thudt nglt “ngudi bénh”, nhu dugce sir dung trong badn md ta nay, nghia la dong
vat. Theo mot sb phuong an, dong vat 1a dong vat c6 va. Theo cic phuong én nhét dinh,
nguoi bénh 1a nguoi bénh tha y (tic 1a, ngudi bénh 1a dong vét c6 vi khdng phéi nguoi).
Theo mdt sé phwong an, ngudi bénh 13 ché. Theo cic phuong an khéc, ngudi bénh 1a
nguoi.

Thuét ngit “chét mang dugc dung, chit bd tro, hodc chit din thudc” chi chét
mang khong doc, chét bd trg, hozic chét dan thubc ma khong phd huy hoat tinh dugc ly
ctia hop chét nay ma n6 duoc bao ché véi chit mang nay. C4c chit mang dugc dung,
chét bd tro hodc chét din thudc ma c6 thé duge sir dung trong cac ché phim theo sang

ché bao gém, nhung khong chi giéi han ¢, ion trao doi, alumina, nhdm stearat, lexithin,
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protein huyét thanh, nhu albumin huyét thanh nguoi, cdc chit dém nhu phosphat,
glyxin, axit sorbic, kali sorbat, hdn hop glyxerit tirg phan cta axit béo cta thuc vat bdo
hoa, nuée, mudi hodc cac chét dién phan, nhu protamin sulfat, dinatri hydro phosphat,
kali hydro phosphat, natri clorua, mudi k&m, oxit silic keo, magie trisilicat, polyvinyl
pyrolidon, cic chit c¢6 thanh phan chinh 1a xenluloza, polyetylen glycol, natri
carboxymetylxenluloza, polyacrylat, sap, polyme khdi polyetylen-polyoxypropylen,
polyetylen glycol va chét béo len.

Céc ché phadm theo sang ché ¢6 thé duoc ding qua duong miéng, ngoai dudng
tiéu hoa (bao gdm dudi da, trong co, trong tinh mach va trong da), bang cach xit phun
swong, khu tra, qua truc tring, qua miii, qua m4, qua 4m dao hodc qua bé chtra duoc
cdy ghép. Theo mét sé phuong an, cac hop chit hoic ché phdm dugc dé xuét co thé
dung dugc trong tinh mach va/hodc trong mang bung.

Thuét nglt "ngoai duong ti€u héa" nhu dugce sir dung trong ban md ta nay bao
gém tiém dudi da, trong tinh mach, trong co, trong mat, ndi nhan, trong khép, trong bao
hoat dich, trong xuong trc, ndi tiy mac, trong gan, trong mang bung trong thuwong ton
va trong hop so hodc cac k¥ thuat truyén. Tét hon 13, cac ché phim nay dugce ding qua
duong miéng, dudi da, trong mang bung hodc trong tinh mach. Cac dang v trung ti€ém
duoc cta cac ché phdm theo sang ché c6 thé 12 huyén ph trong nude hodc diu. Céc
huyén phu nay c6 thé dugc bao ché theo cac k§ thuét duge biét trong linh vuc nay nho
st dung céc tac nhan phén tan hodc lam w6t thich hop va cac tic nhin tao huyén phu.
Céc dang bao ché v6 tring tiém duoc ciing ¢6 thé 14 dung dich hodc huyén phu v6 tring
tiém dugc trong chét pha loang hodc dung madi tiém dugc khong doc, vi du dudi dang
dung dich trong 1,3-butandiol. Trong sb cac chit din thubc hodc dung mdi duge chip
nhan ma c6 thé duoc dung 1a nude, dung dich Ringer va dung dich natri clorua déng
truong. Ngoai ra, cac ddu vo tring, dugc ¢ dinh thuong duge ding 1am dung méi hodic
mdi trudng tao huyén phu.

Ché pham dugc dung theo sang ché c6 thé dugc ding qua duong miéng & dang
lidu duoc chip nhan dung qua dudng miéng bat ky bao gdm, nhung khong chi giéi han
&, vién nang, vién nén, huyén pht hoic dung dich trong nuéc. Trong trudng hop vién
nén dé sir dung qua miéng, cac chit mang dugc st dung phd bién bao gdm lactoza va
tinh bot ngd. Céc tac nhan lam tron, nhu magie stearat, cling thuong duoc thém vao. bé
dung qua dudng miéng & dang vién nang, cac chét pha loang hitu dung bao gdm lactoza
va tinh bot ngd khd. Néu cac huyén dich trong nuéc can duoc st dung qua miéng, thanh

phén hoat tinh duogc két hop véi cac tdc nhan tao nhii twong va huyén phu. Néu mubn,
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cac tdc nhan lam ngot, tao huong vi hodc tao mau nhét dinh cling c6 thé duoc thém vao.
Theo mdt s& phuong 4n, dang bao ché dung qua miéng dé xuit dugc bao ché dé giai
phéng ngay hoidc giai phong duy tri/cham. Theo mét sé phuong an, ché phim 14 thich
hop dé dung trong ma hodc dudi ludi, bao gdm vién nén, vién ngam va keo ngdm. Hop
chét dé xuét ciing c6 thé & dang duoc tao vi nang.

Theo cach khéc, ché phim dwoc dung theo sang ché c6 thé duoc dung duéi dang
thudc dan dé dung qua truc trang. Ché phdm dugc dung theo séang ché ciing c6 thé dugc
dung cuc b, dac biét 1a khi dich diéu tri bao gém cac vung hodc co quan dé tiép can
béng cach dung khu tra, bao gém cac bénh vé mit, da, hodc rudt dudi. Céc dang bao
ché dung khu trd thich hop dugc didu ché sdn cho mdi trong c4c ving hodc co quan.

Viéc dung khu tri cho rudt dudi c6 thé dugc thuc hién & dang bao ché thude dit
true trang (xem & trén) hodc & dang bao ché dang thut thich hop. Miéng dan khu tra trén
da ciing ¢6 thé duoc sir dung.

pé dung cho mit, ché phém duoc dung dirqc d& xuét c6 thé dugc bao ché dudi
dang huyén dich micron hoa hodc dudi dang thudc md nhu petrolatum.

Ché pham dugc dung theo sang ché ciing ¢6 thé dwoc ding bang cach khi dung
hodc xong hit qua mii.

Theo mot sé phuong 4n, ché phdm duge dung theo sang ché dugc bao ché dé
dung trong mang bung.

Luong cac hop chét theo sang ché ma c6 thé duoc két hop vé6i cac vat lidu chat
mang dé tao ra ché phém ¢ dang liéu don s& thay dbi tuy thudc vao vét chi dugc diéu
tri, ché do dung cu thé. Theo mot phuong 4n, cac ché phém duge dé xuit nén duge bao
ché sao cho lidu nam gitta 0,01 - 100 mg/kg trong lwong co thé/ngdy cua chit e ché co
thé duoc dung cho ngudi bénh nhén cac ché pham nay. Theo mét phuong an khéc, lidu
nim trong khoang tir 0,5 dén khoang 100 mg/kg trong luong co thé, hodc gifta 1 mg va
1000 mg/liéu, mdi 4 dén 120 gi0, hoac theo yéu ciu cta duge chit cu thé. Phd bién 13,
dugc phiam theo sang ché s& duoc ding tir 1 dén khoang 6 1an mot ngay.

Ciing nén hiéu rang liéu cu thé va ché d6 diéu tri cho ngudi bénh cu thé bat ky
s& phu thudc vao nhiéu yéu t6 khac nhau, bao gdbm hoat tinh ctia hop chét cu thé duoc
ding, tudi, trong lugng co thé, sirc khoe tong quat, gidi tinh, ché @6 an udng, thoi gian
dung, tdc do bai tiét, két hop dugc chét, va danh gia cta bac s§ diéu tri va tinh nghiém
trong ctia bénh cu thé dugc didu tri. Lugng hop chit theo sang ché & ché phdm con phu

thudc vao hop chit cu thé trong ché pham nay.
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Khi cai thién tinh trang bénh 1y cia ngudi bénh, lidu duy tri ciia hop chét, ché
phim hoic t6 hop theo sang ché c6 thé duoc dung, néu cin. Do d6, lidu ding va tan
suét dung, hodc ca hai, c6 thé duogc giam, dudi dang ham cda céc triu ching, dén marc
ma & do tinh trang bénh 1y dugc cai thién nay dugce gitt nguyén khi céc triéu ching da
duoc lam giam bét dén mirc mong mudn. Tuy nhién, ngudi bénh can phép diéu tri ting
con trén co s& 1au dai khi tai phat cac triéu ching bénh bat ky.

Stk dung cdc hop chit v ché phim dwoc dung

Céc hop chét va ché phdm duge mo ta ¢ ddy thuong hiru dung dé e ché CRM1
va do d6 hiru dung dé diéu trj mot hodc nhiéu rdi loan lién quan dén hoat tinh cia CRM1.
Do d6, ban md ta bdc 16 phwong phép didu tri rdi loan do CRM1 giy ra bao gdm budc
cho ngudi bénh ¢6 nhu ciu ding hop chét theo sang ché, hodc ché pham dugc dung ciia
chung. Céc hop chét va ché pham dugc mo ta & day cling c6 thé duoc dung cho cac té
bao trong moi trudng nudi céy, vi du in vitro hoac ex vivo, hoac cho d6i tuong, vi du,
in vivo, dé diéu tri, ngdn ngra, va/hodc chin doén nhiéu loai rdi loan, bao gém cac rdi
loan dugc mo ta & day dudi day. |

Hoat tinh cta hop chit duoc dung trong sang ché 1am chét tc ché CRMI c6 thé
duoc thit nghiém in vitro, in vivo hodc & dong té bao. Cac didu kién chi tiét dé thur
nghiém hop chét duge ding trong sang ché 1am chét e ché CRM1 duoc néu trong cac
vi du dudi day.

Nhu duoc st dung trong ban mo ta nay, thuat ngit réi loan hodc tinh trang bénh
ly“do CRM1 gay ra”, nhu dugc st dung trong ban mo ta nay, nghia la bénh bat ky hodc
cac tinh trang bénh ly ¢6 hai khéc trong d6 CRM1 duogc biét 1a dong vai trd quan trong.
Do d6, mot phuong an khéc cua sang ché dé cép dén viéc diéu tri hoic 1am giam bét dd
trdm trong clia mot hoic nhiéu bénh trong d6 CRMI duge biét 1a dong vai trdo quan
trong. Ban mo ta bdc 10 phuong phap diéu tri bénh lién quan dén sy biéu hién hoic hoat
tinh cta cac protein p53, p73, p21, pRB, p27, IkB, NF«kB, c-Abl, FOXO, COX-2, hodc
HDAC (histon deaxetylaza) & d6i tugng bao gdm viéc cho ngudi bénh ding luong c6
hiéu qua chita bénh ctia hop chét duge md ta & day. Ban mo ta cling boc 10 phuwong phap
diéu tri hodc lam giam bst do trAm trong cua bénh hodc tinh trang bénh ly duoc chon tir
rdi loan tang sinh (vi dy, bénh ung thu), rdi loan viém, rdi loan ty mién, nhiém virut, roi
loan mét hodc rdi loan thoai hoa thin kinh trong d6 phwong phép nay bao gdm viéc cho
ngudi bénh ¢6 nhu cau dung hop chét hodc ché phdm theo sang ché. Cu thé hon, ban
md ta bdc 10 phuong phap diéu tri hodc lam gidm bét do trdm trong cua bénh ung thu.

Céc vi du cu thé vé céc rdi loan néu trén dugc néu chi tiet dudi day.
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Bénh ung thu c6 thé diéu tri bdi cac hop chit theo sang ché bao gdm, nhung
khong chi giéi han &, céc bénh 1y huyét hoc 4c tinh (bénh bach ciu cp, u lympho, u tay
xuong bao gém da u ty xuong, hoi chimg loan san tiy va ting sinh tiy man &c tinh)
va céc khoi u rén (ung thu té bao biéu mo nhu tuyén tién liét, v, phdi, rudt két, tuyén
tuy, than, budng trimg ciing nhu mé mém va sacdém xuwong, va cac khbi u mo dém).
Bénh ung thu vii (BC) ¢6 thé bao gdbm bénh ung thw v dang co sé (BLBC), bénh ung
thu vi bg ba am tinh (TNBC) va bénh ung thu v thudc cd BLBC va TNBC. Ngoai ra,
bénh ung thu vi ¢6 thé bao gdm ung thu biéu mé éng din sita hoic tiéu thiy xam 14n
hoic khong xam 14n, ung thu biéu md 6ng tuyén, thé tiry, tuyén nhay, thé nhu, dang ray
clia vi1, bénh ung thu vi & nam, bénh ung thu tai phat hodc di can, khdi u dang 14 cta
vl va bénh Paget num vu.

R6i loan viém c6 thé diéu tri bdi cac hop chét theo sang ché bao gdm, nhung
khong chi gi6i han &, bénh da xo cing, viém khép dang thip, bénh thodi hoa khap,
bénh lupus hé théng, bénh xo cing bi toan than, hdi chiing viém mach (mach nho, trung
binh va 16n), xo vita ddng mach, bénh viém rudt, hdi ching rudt kich thich, bénh Crohn,
viém két trang niém dich, viém loét dai trang, viém da day, nhiém khuén huyét, bénh
vay nén va cac rdi loan viém & da khac (nhu bénh td dia, bénh viém da co dia, bénh
viém da tiép xtc, bénh may day, bénh xo cimg bi, va bénh da véi cac thanh phin viém
cép tinh, bénh bong nudc, bénh pemphigoid, viém da di tng), va cdc hdi chung may
day.

Bénh virut c6 thé didu tri boi cac hop chat theo sang ché bao gdbm, nhung khong
chi giéi han &, bénh viém hong sbt cép tinh, sbt viém hong hach, bénh viém két giac
mach thanh dich, bénh viém da day rudt & tré nho, bénh nhiém Coxsackie, bénh tang
bach cAu don nhan nhidm khuén, u lympho Burkitt, bénh viém gan cép tinh, bénh viém
gan man tinh, bénh xo gan, ung thu biéu md té€ bao gan, bénh nhiém HSV-1 so cip (vi
du, bénh nudu miéng & tré con, viém amidan va viém hong & nguodi 16n, bénh viém két
giac mac), bénh nhiém HSV-1 am 1 (vi du, bénh rdp moi va bénh 16 miéng), bénh nhiém
HSV-2so cép, bénh nhiém HSV-2 4m i, bénh viém mang nio vo khuén, bénh tang bach
cAu don nhan nhiém khudn, Bénh thé vui t& bao khéng 15, sacom Kaposi, bénh
Castleman da tdm, u lympho lan téa so cép, AIDS, bénh cim, hdi ching Reye, bénh
s0i, bénh viém ndo sau nhi®m tring, Bénh quai bi, ton thuong biéu mé ting san (vi du,
mun coc thdng thudng, hat com phing, mun coc & chan va bénh sii mao ga hiu mon,
bénhtlnhﬁthanhquén,kmnsénthuqngbidangh@tconﬂ,ungthulﬂéurn@cé,ungthu

té bao biéu md té bao vay, bénh bach hau thanh quan, bénh viém phdi, bénh viém ticu
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phé quéan, bénh cam thudng, Bénh bai liét, Bénh dai, hoi ching giéng bénh ctim, bénh
viém tiéu phé quan nghiém trong v6i bénh viém phdi, Bénh sai Pire, bénh rubela bAm
sinh, Bénh thiy ddu, va bénh zona than kinh. Bénh virut c6 thé diéu tri béi cac hop chit
theo sang ché con bao gdm bénh nhiém virut man tinh, bao gbm viém gan B va viém
gan C.

Céc rdi loan nhan khoa vi du bao gdm, nhung khong chi giéi han &, bénh phu
thiing diém vang (bénh phu thiing diém vang déi thao duong va khong dai thdo dudng),
bénh thoai hoa diém vang do tudi tac loai w6t va loai kho, bénh thodi héa diém vang
dang dia do tudi tac, bénh phi thiing diém vang trong mét, chting phit mi mét, chimg
phu vong mac, bénh vong mac dai thdo duong, bénh mang mach vong mac, bénh diém
vang tao mach mdi, bénh tdng nhan ap tao mach méi, bénh viém mang mach nho mit,
bénh viém méng mit, bénh viém mach vOng mac, viém ndi nhan, viém toan nhan, bénh
mét di cin, viém hic mac, bénh viém biéu md sic tb vong mac, viém két mac, viém thé
mi, viém mang cing mit, viém thugng ciing mac, viém ddy thin kinh thi giac, viém
day than kinh thi giac sau ciu mét, viém loét gidc mac, bénh sung mi mét, bénh bong
vong mac ri dich, bénh loét gidc mac, bénh loét két mac, viém loét gidc mac hinh déng
xu man tinh, bénh mit lién quan dén sy gidm oxi huyét hoic thiu mau ndo cuc bo, bénh
vong mac ¢ tré sinh non, bénh vong mac dai thdo dudong tang sinh, bénh ly mach mau
dang polyp & hic mac, tdng sinh u mach véng mac, bénh tic dong mach vdng mac, bénh
tac tinh mach vong mac, bénh Coat, bénh dich kinh - vong mac xuét tiét gia dinh, bénh
vb mach (Bénh Takayasu), bénh Eales, hdi ching khang thé khang phospholipit, bénh
vong mac bach cdu, hoi ching ting d6 nhét méau, bénh macroglobulin huyét, bénh vong
mac lién quan dén interferon, bénh vong mac do tang huyét 4p, bénh vong mac do phéng
Xa, suy giam té bao mam biéu mod mang strng hodc bénh duc thuy tinh thé.

Céc bénh thoai hoa than kinh ¢6 thé diéu tri boi hop chit c6 cong thire I bao gdm,
nhung khong chi gigi han &, Bénh Parkinson, Alzheimer, va Huntington, va Bénh xo
cing cot bén teo co (bénh ALS/Lou Gehrig).

Céc hop chét va ché phdm duge mb ta & day ciing ¢ thé duoc sir dung dé didu
trj cac rdi loan vé sinh truéng md bit thudng va bénh xo hoa bao gdm bénh co tim gian,
bénh co tim phi dai, bénh co tim han ché, bénh xo héa phdi, bénh xo héa gan, bénh
viém cdu than, rdi loan than da nang (PKD) va céc rdi loan than khac.

Céc hop chét va ché phdm duge mo ta & day ciing c6 thé dugc sir dung dé didu

tri cac rdi loan lién quan dén sy hap thu thirc &n nhu bénh béo phi va ching hau éan.
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Theo mot phuong &n khéc, hop chit hodc ché phém dugc mo ta & day cod thé
duoc st dung dé didu tri hodc ngin ngira cac bénh di g va rbi loan ho hép, bao gdm
bénh suyén, bénh viém phé quan, bénh xo hoda phéi, bénh viém mili di rng, chitng nhiém
doc oxy, bénh khi thiing, bénh viém phé quan man tinh, hoi chiing suy ho hép cép, va
bénh phdi tic nghén man tinh bt k§ (COPD).

Theo mdt sb phuong én, r6i loan hoic tinh trang bénh ly li€én quan dén hoat tinh
CRML1 1a bénh loan dudng co, bénh viém khép, vi dy, bénh viém xuwong khop va viém
khép dang thip, bénh viém cot sdng dinh khép, chin thuong so ndo, tén thuong tay
séng, nhiém khuén huyét, bénh thip, ung thu xo vita dong mach, dai théo duong typ 1,
dai thdo dudng typ 2, bénh théan do x04n khuén, bénh cudm nuée, bénh vdng mac, 180
hoa, dau dau, ching dau, hoi chimg dau viing phirc hop, bénh phi dai tAm thét, bénh teo
co, rdi loan di héa, bénh béo phi, chiing chdm sinh trudng thai, bénh tang cholesterol
mau, bénh tim, bénh suy tim man tinh, thiéu méau ndo cuc bd/tai twdi mau, dot quy, bénh
phinh mach mau néo, chirng dau thét nguc, bénh phéi, bénh xo hda nang, tdn thuong
phéi do axit, bénh ting 4p phdi, bénh suyén, bénh phdi tic nghén man tinh, Hoi ching
Sjogren, bénh mang trong, bénh than, bénh cAu than, bénh gan do rugu, bénh gut, bénh
lac ndi mac tir cung, bénh da, bénh viém xoang miii, u trung biéu mo, hoi chiing ma ca
réng-ID, bénh behcet, bénh nhiém sic t6 dim dé, bénh lao, bénh suyén, bénh Crohn,
viém rudt két, di ung mét, bénh viém rudt thira, bénh Paget, bénh viém tuy, bénh nha
chu, bénh lac ndi mac tir cung, bénh viém rudt, bénh viém phéi, bé&nh do oxit silic, bénh
ngung thd khi ngi, AIDS, HIV-1, c4c bénh tu mién, hdi ching khang phospholipit,
bénh lupus, bénh viém than lupus, bénh sét Dia Trung Hai, hoi ching sbt dinh ky di
truyén, bénh cang thing tdm ly do x& hoi, bénh ly than kinh, bénh da thin kinh dang
tinh bdt gia dinh, bénh than kinh do viém, bénh Parkinson, bénh da xo ciing, bénh
Alzheimer, bénh xo clrng cdt bén teo co, bénh Huntington, bénh duc thdy tinh thé, hodc
bénh mét thinh lyc.

Theo céc phuong an khac, rdi loan hoic tinh trang bénh ly li€én quan dén hoat
tinh CRM1 14 chin thwong diu, bénh viém mang mach nho mét, ching dau do viém,
bénh suyén do di nguyén, bénh suyén khong do di nguyén, bénh viém cdu than, viém
loét dai trang, bénh viém rudt hoai tir, ting globulin mién dich huyét D kém sét tai phat
~ (HIDS), hoi chimg dinh ky lién quan dén thy thé TNF (TRAPS), hoi chting dinh ky lién
quan dén cryopyrin, hdi chitng Muckle-Wells (bénh may day diéc thoai hoa tinh bot),
bénh may day vao mua lanh di truyén, bénh viém da hé thdng khéi phét & tré so sinh

(NOMID), s6t chu ky, bénh viém 16 miéng, viém hong va viém hach (Hoi ching
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PFAPA), hoi chiing Blau, bénh viém khép sinh ma v khudn, bénh viém da ma hoai
thu, bénh tring ca (PAPA), thiéu hut chit d6i khang thu thé interleukin-1 (DIRA),
chung xuit huyét duéi mang nhén, bénh thin da nang, ciy ghép, cdy ghép co quan, ciy
ghép md, hoi chiing loan san tly, qué trinh viém do kich thich, qué trinh viém do kich
thich boi thyc vat, qua trinh viém do kich thich béi dau urushiol/cay thudong xuén doc,
qua trinh viém do kich thich béi hoa chét, qua trinh viém do ong chich, qué trinh viém
do con trung cén, béng néng, bdéng, bénh viém da, nhiém nodi doc td huyét, tdn thuong
phéi, hoi ching suy hd hép cdp, viém gan do ruou, hodc ton thuong than do nhiém ky
sinh trung gay ra.

Ban mo t4 boc 16 viéc st dung hop chit dugc md ta & day dé san xuét thube dé
didu tri bénh lién quan dén su biéu hién hoic hoat tinh cia protein p53, p73, p21, pRB,
p27, IkB, NFkB, c-Abl, FOXO, COX-2 hodc HDAC & dbi tuong. Ban mo ta nay cling
bdc 10 viéc st dung hop chét dugc md ta & day trong vi€c san xuét thudc dé diéu tri
bénh ung thu bét ky va/hodc rdi loan khdi u, sy tao mach, rdi loan tu mién, rdi loan
va/hodc bénh viém, di truyén ngoai ADN, rdi loan va/hodc bénh hormon, bénh virut,
r6i loan va/hodc bénh thoai hoa than kinh, vét thuong, va r6i loan nhan khoa.

Béan md ta boc 16 phwong phép trc ché CRM1 & miu sinh hoc bao gdm viée cho
mau sinh hoc tiép xuc véi, hodic cho ngudi bénh ding, mudi duge dung ciia hop chit theo
sang ché, hodc ché phdm duoc dung clia ching.

R6i loan khéi u

Hop chét hoic ché phdm duge mb ta & ddy c6 thé duge st dung @é diéu tri r6i
loan khéi u. “Réi loan khdi u” 1 bénh hodc rbi loan dic trung bdi cac té bao c6 kha
ndng sinh trudng hodc sao chép tu sinh, vi du, trang thai hodc tinh trang bénh ly bAt
thuong dic trung bdi sy sinh trudng té bao ting sinh. Réi loan khdi u vi du bao gom:
ung thu biéu mé, sacém, rdi loan di cin, vi du, cac khéi u sinh ra tir ngudn gdc 12 tuyén
tién liét, ndo, xuong, rudt két, phé)i, v, buéng tring, va gan, r6i loan khéi u tao mau, vi
du, bénh bach ciu cép, u lympho, u tuy xuong va céc r6i loan té bao plasma 4c tinh
khac, va cac khdi u di can. Cac bénh ung thu thuong gip bao gdm: bénh ung thu v,
tuyén tién liét, rugt két, phéi, gan, va tuyén tuy. Phép diéu tri bang hop chit nay c6 thé
1a & lugng c6 hiéu qua dé lam thuyén giam it nhit mot triéu ching cua rdi loan khéi u,
vi du, gidm su tang sinh, giam khdi luong khdi u, v.v..

Céc phuong phap dugc bdc 10 1a hitu dung trong viéc ngin ngira va diéu tri bénh
ung thu, bao gém vi du, cac khéi u rén, cac khéi u md mém, va cac dang di cén cua

chiing, cling nhu & cac hdi chimg bénh ung thu gia dinh nhu hdi chirg Li Fraumeni,
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hoi ching ung thu vi-Budng trimg gia dinh (cac d6t bién BRCA1 hodc BRAC2), va
cac hoi chimg khac. Cac phuong phap duoc boc 1 cling hitu dung trong viée diéu tri
c4c bénh ung thu khong phai thé rin. Cac khéi u rdn vi du bao gdm cac bénh 4c tinh (vi
du, sacom, ung thu biu md tuyén, va ung thu té bao biéu méd) & cac hé co quan khéc
nhau, nhu cdc bénh vé phéi, vu, bach huyét, da day rudt (vi dy, rudt két), va cac dudong
niéu duc (vi du, cac khdi u than, bang quang, hodc tinh hoan), hong, tuyén tién liét, va
budng tring. Bénh ung thu biéu mé tuyén vi du bao gdm ung thu két trang, ung thu
biéu mo6 té bao than, ung thu gan, ung thu biéu mo té bao khong nhé cua phdi, va ung
thu rudt non.

Céc bénh ung thu vi du md ta béi Vién nghién ctru ung thu quéc gia bao gdm:
Bénh bach ciu lympho bao cip tinh, ngudi 16n; Bénh bach cau lympho bao cip tinh, tré
em; Bénh bach cau dong tiy cip tinh, nguoi 16n; Ung thu biéu mé vo tuyén thuong
than; Ung thu biéu md vo tuyén thuong than, tré em; U lympho lién quan dén AIDS;
Céc bénh 4c tinh lién quan dén AIDS; Ung thu hdu mdn; Bénh u ndo t€ bao hinh sao,
Tiéu ndo tré em; Bénh u nfo té bao hinh sao, Ndo tré em; Bénh ung thu 6ng mat, Ngoai
gan; Bénh ung thu bang quang; Bénh ung thu bang quang, tré em; xuong bénh ung thu,
Sacom xuong/U md bao xo 4c tinh; u than kinh dém than ndo, tré em; khdi u néo, nguoi
16n; khéi u ndo, u than kinh dém than ndo, tré em; khdi u ngo, Bénh u nio té bao hinh
sao & tiéu ndo, tré em; khdi u nfio, Bénh u nio té bao hinh sao/U than kinh dém &c tinh
& ndo, tré em; khdi u ndo, U mang nao thét, tré em; khéi u ndo, U nguyén bao tdy, tré
em; khdi u ndo, Cac khdi u ngoai bi than kinh nguyén thily trén 18u, tré em; khdi u nio,
U than kinh dém ving dudi ddi va dudng thi giac, tré em; khdi u ndo, Tré em (khac);
bénh ung thu vi; bénh ung thu vii va Mang thai; bénh ung thu vu, tré em; bénh ung thu
v, nam giéi; U tuyén/ung thu biéu md phé quan, tré em; Khéi u than kinh nbi tiét, tré
em; Khéi u than kinh noi tiét, Da day rudt; Ung thu biéu md, Vo tuyén thugng than;
Ung thu biéu md, Té bao tuy tang; Ung thu biéu md khong rd cin nguyén; U lympho
hé than kinh trung wong, nguyén thiy; Bénh u nio té bao hinh sao & tiéu ndo, tré em;
Bénh u nio té bao hinh sao/U thin kinh dém &c tinh & ndo, tré em; Bénh ung thu co;
Bénh ung thu ¢ tré em; Bénh bach cau lympho bao man tinh; Bénh bach clu nguyén
tdy bao man tinh; R&i loan tdng sinh ty man tinh; Sacom té bao sang cua mang bao
gan; ung thu rudt két; Ung thu két trang, tré em; U lympho té bao T & da; Ung thu noi
mac tir cung; U mang ndo thit, tré em; Bénh ung thu biéu md, Budng trimg; Ung thu
thuc quan; Ung thu thuc quan, tré em; Ho cac khdiu Ewing; Khdi u té bao madm ngoai

s0, tré em; Khdi u té bao mam ngoai tuyén sinh duc; Ung thu 6ng mat ngoai gan; Ung
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thu mét, U séc tb mét; Ung thu mit, U nguyén bao vong mac; Ung thu ti mat; Ung thu
da day; Ung thu da day, tré em; Khdi u than kinh noi tiét & duong da day rudt; Khdi u
t& bao mam, Ngoai so, tré em; Khdi u té bao mam, Ngoai tuyén sinh duc; Khéi u té bao
mam, Budng trimg; Khdi u nguyén bao nudi do thai nghén; U than kinh dém, Cudng
ndo tré em; U than kinh dém, Ving dudi ddi va duong thi giac tré em; Bénh bach cau
té bao toc; Ung thu déu va cd; Bénh ung thu té bao gan (gan), Ngudi 16n (nguyén phat);
Bénh ung thu té bao gan (gan), Tré em (nguyén phat); U lympho Hodgkin, ngudi 16n;
U lympho Hodgkin, tré em; U lympho Hodgkin khi mang thai; Ung thu hau duéi; U
than kinh dém ving dudi ddi va dudng thi gidc, tré em; U séc tb mét; Ung thu biéu mo
Té bao tuy tang (Tuyén tuy néi tiét); Sacom Kaposi; Ung thu than; Ung thu thanh quén;
Ung thu thanh quan, tré em; Bénh bach cu, Nguyén bao cip tinh, ngudi 16n; Bénh bach
cdu, Nguyén bao cép tinh, tré em; Bénh bach cu, Ty bao cip tinh, ngudi 16n; Bénh
bach cau, Tuy bao cép tinh, tré em; Bénh bach cau, Lympho bao man tinh; Bénh bach
cau, Nguyén tiy bao man tinh; Bénh bach cau, Té bao téc; Ung thu méi va khoang
miéng; ung thu gan, Nguoi 16n (nguyén phat); ung thu gan, Tré em (nguyén phat); phdi
bénh ung thu, Té bao khong nhé; phdi bénh ung thu, T bao nhé; Bénh bach ciu nguyén
bao, Cép tinh & ngudi 16n; Bénh bach ciu nguyén bio, Cép tinh & tré em; Bénh bach
ciu lympho bao, Man tinh; U lympho, Lién quan dén AIDS; U lympho, Hé than kinh
trung wong (nguyén phat); U lympho, Té bao T & da; U lympho, Hodgkin, ngudi 16n;
U lympho, Hodgkin, tré em; U lympho, Hodgkin Khi mang thai; U lympho, Khong phai
Hodgkin, nguoi 16n; U lympho, Non- Hodgkin, tré em; U lympho, Khdng phai Hodgkin
Khi mang thai; U lympho, Primary Hé than kinh trung wong; Bénh macroglobulin
huyét, Waldenstrom; Bénh ung thu vii & nam gi6i; U trung biéu mé &c tinh, nguoi 16n;
U trung biéu md 4c tinh, tré em; U tuyén trc 4c tinh; U nguyén bao tdy, tré em; U séc
td; U séc td, & mét; Ung thu biéu mo té bao Merkel; U trung biéu md, Ac tinh; Ung thu
c¢d c6 vay di cin v6i can nguyén chua rd; Hoi ching da u tuyén noi tiét, tré em; Pa u
tay xuong/Khéi u té bao plasma; U sii dang ndm; Hoi ching loan san tiy; Bénh bach
cAu nguyén tiy bao, Man tinh; Bénh bach cau tay bao, Cép tinh & tré em; U tiy xuong,
da; Ti loan ting sinh tiy, Man tinh; Ung thu hdc miii va xoang canh miii; Ung thu mili
hong; Ung thu mii hong, tré em; U nguyén bao than kinh; U lympho khéng phai
Hodgkin, nguoi 16n; U lympho khong phai Hodgkin, tré em; U lympho khong phai
Hodgkin Khi mang thai; Ung thu phdi té bao khéng nhé; ung thu miéng, tré em; ung
thu moi va khoang miéng; ung thu vom hong; Sacom xwong/U md bao xo 4c tinh cua

xuong; Budng tring bénh ung thu, tré em; Ung thu biéu mb budng tring; Khbi u té bao
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mam budng trimg; Khéi u tidm nang 4c tinh thip ¢ budng tring; Ung thu tuyén tuy;
Ung thu tuyén tuy, tré em; Ung thu tuyén tuy, Té bao tuy tang; Ung thu xoang quanh
mili va hdc mili; Ung thu tuyén can giap; Ung thu dwong vat; U té bao wa crom; Cac
khéi u ngoai bi than kinh nguyén thiy trén 18u va tuyén tung, tré em; Khdi u tuyén yén;
Khéi u té bao plasma/Pa u tiay xwong; U nguyén bao mang phdi-phdi; Mang thai va
bénh ung thu vii; Mang thai va U lympho Hodgkin; Mang thai va U lympho khong phai
Hodgkin; U lympho hé than kinh trung wong nguyén phat; Ung thu gan nguyén phat,
ngudi 16n; Ung thu gan nguyén phaét, tré em; ung thu tuyén tién liét; Ung thu truc trang;
Ung thu té bao than (than); Ung thu té bao than, tré em; Bé than va ni€u quan, Ung thu
té bao chuyén tiép; U nguyén bao vong mac; Sacém co van, tré em; Ung thu tuyén nude
bot; Ung thu tuyén nude bot, tré em; Sacdm, Ho cac khdi u Ewing; Sacom, Kaposi;
Sacom (Sacom xuwong)/U mo bao xo &c tinh cia xwong; Sacém, Sacdm co van, tré em;
Sacdm, M6 mém, ngudi 16n; Sacom, Mo mém, tré em; H@i‘ ching Sezary; Ung thu da;
Ung thu da, tré em; Ung thu da (U sic t6); Ung thu biéu mé da, Té bao Merkel; Ung
thu phéi té bao nho; Ung thu rudt non; Sacdm mo mém, ngudi 16n; Sacom md mém,
tré em; Ung thu ¢ ¢6 vay véi cian nguyén chua rd, Di cin; Ung thu da day; Ung thu da
day, tré em; Céc khdi u ngoai bi thdn kinh nguyén thiy trén 18u, tré em; U lympho té
bao T, Da; Ung thu tinh hoan; U tuyén uc, tré em; U tuyén Grc, Ac tinh; Ung thu tuyén
giap; Ung thu tuyén gip, tré em; Ung thu t& bao chuyén tiép ctia Bé than va niéu quan;
Khéi u nguyén bao nudi, Thai nghén; Vi tri khoi phét ciia ung thu chua 18, tré em; Ung
thu bét thuong & Tré em; Niéu quan va bé than, Ung thu té bao chuyén tiép; Ung thu
ni€u quan; Sacdm tr cung; Ung thu am dao; U than kinh dém ving duéi ddi va dudng
thi giac, tré em; Ung thu 4m ho; Bénh macroglobulin huyét Waldenstrom; va Khéi u
Wilms.

Céc bénh ung thu vi du khac bao gdm u lympho t& bao B 16n khuéch téan
(DLBCL) va u lympho té bao vé ndo (MCL). Céc bénh ung thu vi du khéc nira bao gdm
ung thu ndi c¢d tir cung, B-cell ALL, T-cell ALL, B- hozc T-cell u lympho, mast cell
bénh ung thu, u nguyén bao thin kinh dém, u nguyén bao than kinh, u lympho ¢6 nang
va hdi ching Richter.

Sacdm vi du bao gdm sacém dang soi, sacom phin mém phé nang (ASPS), u mo
ac tinh, sacom co tron, sacom sun, sacom bao hoat dich, u nguyén séng, sacom té bao
hinh thoi, u mdé bao, sacOm co van, sacom Ewing, sacOm thdn kinh ngoai bi, u

phyllod/sacdm tao xwong va sacOm xuwong nguyén bao sun.
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Céc u di cédn cua cac bénh ung thu néu trén cling c6 thé dugc didu tri hodc ngan
ngura theo cac phuong phép duge mo ta & day.

Liéu phdp két hop

Theo mot s& phwong an, hop chét dwoc md ta & ddy duge ding cung véi tdc nhan
chira bénh hodc phép diu trj “tht hai” bd sung. Viéc lua chon tac nhan chita bénh thi
hai ¢6 thé dugc chon tir tac nhan bat ky ma thudong dugce ding & lidu phap don dé didu
tr1 bénh hodc tinh trang bénh ly dugc chi dinh. Nhu dugce st dung trong ban mo ta nay,
thuat ngt “duge ding clng véi” va cac thuat ngit lién quan chi viéc dung ddng thoi
hozc 1an lugt cac tac nhan chita bénh theo sang ché. Vi du, hop chit theo sang ché c6
thé duoc dung véi mot tdc nhan chita bénh khac déng thoi hodc 1an lugt & cac dang lidu
don vi riéng r€ hodc cung nhau trong mot dang liéu don vi duy nhét. Do do, séng ché
dé xut dang lidu don vi duy nhét chira hop chit theo sang ché, tic nhén chita bénh bd
sung, va chét mang dugc dung, chét bd tro, hodc chét dan thude.

| Theo mdt phuong 4n theo sang ché, trong d6 tic nhén chita bénh tht hai duoc

ding cho ddi twong, luong c6 hidu qua ctia hop chit nay theo sang ché 12 thip hon lugng
c¢6 hiéu qua ctia né s& cin khi tac nhan chita bénh tht hai khéng duoc st dung. Theo
mot phuong an khéc, lugng ¢6 hidu qua clia tac nhan chita bénh thir hai 1a thdp hon
lwong c6 hiéu qua cia né s& can khi hop chét theo sang ché khong duge st dung. Theo
cach nay, cac tac dung phu khong mong mudn lién quan dén liéu cao clia mot trong céc
tac nhan nay c¢6 thé duoc han ché dén murc thap nhét. Céc loi ich tiém 4n khac (bao gém,
khong bi gigi han &, cai thién ché do dung lidu va/hodc gidm chi phi thude) s& 1a hién
nhién véi ngudi c6 hidu biét trung binh trong linh vue ndy. Cac tc nhan bd sung c¢6 thé
duoc ding riéng 18, dudi dang mot phan ctia ché d6 da lidu, vai cac hop chét theo séng
ché. Theo cach khac, cac tac nhan d6 ¢ thé 1a mot phan cta dang liéu don, tron 14n voi
céc hop chét theo sang ché trong mot ché phdm don nhat.

Liéu phdp ung thw két hop

Theo mét s phuong 4n, hop chét duoe md ta & diy dugce ding ciing véi phép
didu tri bénh ung thu bd sung. Cac phép diéu tri bénh ung thu bd sung vi du bao gdm,
vi dy: hoa tri, cdc liéu phap hudng dich nhu liéu phap khang thé, chit tc ché kinaza,
liéu phap mién dich, va liéu phdp hormon, liéu phép di truyén, chét tc ché proteosom,
va lidu phap chdng tao mach. Vi du vé& mdi trong cac phép didu tri nay duoc dua ra dudi
day. Nhu dugc st dung trong ban mo ta nay, thuat ngit “két hop,” “duoc két hop,” va
cac thuat ngft lién quan chi viéc ding dong thoi hozc 14n luot cac tic nhan chita bénh

theo sang ché. Vi du, hop chét theo sang ché ¢6 thé dugce dung véi mot tic nhan chita
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bénh khac df“)ng thoi hodc 14n luot & cac dang lidu don vi riéng ré hodc cung nhau trong
mot dang liéu don vi duy nhét. Do d6, sang ché dé xuit dang lidu don vi duy nhét chtra
hop chat theo sang ché, tac nhén chita bénh b sung, va chit mang dugc dung, chit bd
tro, hodc chit dan thube.

Luong ciia ca hop chét theo sang ché va tac nhan chita bénh bd sung (& cac ché
phdm ma chia tic nhan chita bénh bd sung nhu mé ta & trén) ma c6 thé duge két hop
vGi cac vat liéu chat mang dé tao ra dang liéu don sé& thay dbi tuy thudc vao vat chu
duoc didu tri va ché do dung cu thé. Tt hon 13, cac ché phém theo sang ché nén dugc
bao ché sao cho liéu nim gitta 0,01 - 100 mg/kg trong lugng co thé/ngay cua hop chat
theo sang ché c6 thé dugc dung.

Hoa tri

Theo mdt s6 phuong 4n, hop chét duoc mb ta & day duoc dung v6i hoéa tri licu.
Hoéa tri 12 phép diéu tri bénh ung thu bang thudc ma c6 thé pha hity cac té bao ung thu.
“Hoéa tri” thuong chi cac thube giy doc té bao ma tac dong nhanh chong dén cac té bao
dang phan chia chung chung, trai nguoc véi lidu phap hudng dich. Céc thudc hoéa tri
can trd su phan chia té bao theo cac cach khéc nhau, vi dy, can trd su sao chép cia ADN
hoic su tach ra ciia cdc nhiém sic thé méi tao. Hau hét cac dang hoéa tri huéng dich dén
tAt ca cac té bao phan chia nhanh va khong diic hiéu ddi vai té bao ung thw, mic di muc
dd dic hiu nao d6 c6 thé dén tir sy bét luc cua nhidu té bao ung thu trong vi€c stra chita
hu héng ADN, trong khi c4c té bao binh thudong thuong c6 thé.

Vi du v& céc tac nhan hoéa tri liéu st dung trong liéu phép ung thu bao gdm, vi
du, céc chit chdng chuyén hoa (vi du, axit folic, purin, va cac din xuét ctia pyrimidin)
va céac tac nhan alkyl hoa (vi dy, nito mu tac, nitrosoure, platin, alkyl sulfonat,
hydrazins, triazen, aziridin, chit doc thoi vo sic, cac tac nhan gdy doc té bao, chit tc
ché topoisomeraza va cic chét khac). Cac tic nhan vi du bao gdm Aclarubixin,
Actinomyxin, Alitretinoin, Altretamin, Aminopterin, Axit aminolevulinic, Amrubixin,
Amsacrin, Anagrelit, Asen trioxit, Asparagiflaza, Atrasentan, Belotecan, Bexaroten,
Bendamustin, Bleomyxin, Bortezomib, Busulfan, Camptothecin, Capexitabin,
Carboplatin, Carboquon, Carmofur, Carmustin, Xelecoxib, Clorambuxin, Clormetin,
Cisplatin, Cladribin, Clofarabin, Crisantaspaza, Xyclophosphamit, Xytarabin,
Dacarbazin, Dactinomyxin, Daunorubixin, Dexitabin, Demecolxin, Doxetaxel,
Doxorubixin, Efaproxiral, Elesclomol, Elsamitrucin, Enoxitabin, Epirubixin,
Estramustin, Etogluxit, Etoposit, Floxuridin, Fludarabin, Floraxin (5FU), Fotemustin,

Gemxitabin, Gliadel implants, Hydroxycarbamit, Hydroxyurea, Idarubixin, Ifosfamit,
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Irinotecan, Irofulven, Ixabepilon, Larotaxel, Leucovorin, Liposomal doxorubixin,
Liposomal daunorubixin, Lonidamin, Lomustin, Lucanton, Mannosulfan, Masoprocol,
Melphalan, Mercaptopurin, Mesna, Methotrexat, Metyl aminolevulinat, Mitobronitol,
Mitoguazon, Mitotan, Mitomyxin, Mitoxantron, Nedaplatin, Nimustin, Oblimersen,
Omaxetaxin, Ortataxel, Oxaliplatin, Paclitaxel, Pegaspargaza, Pemetrexed, Pentostatin,
Pirarubixin, Pixantron, Plicamycin, Porfimer natri, Prednimustin, Procarbazin,
Raltitrexed, Ranimustin, Rubitecan, Sapaxitabin, Semustin, Sitimagen xeradenovec,
Strataplatin, Streptozoxin, Talaporfin, Tegafur-uraxin, Temoporfin, Temozolomit,
Teniposit, Tesetaxel, Testolacton, Tetranitrat, Thiotepa, Tiazofurin, Tioguanin,
Tipifarnib, Topotecan, Trabectedin, Triaziquon, Trietylenmelamin, Triplatin, Tretinoin,
Treosulfan, Trofosfamit, Uramustin, Valrubixin, Verteporfin, Vinblastin, Vincristin,
Vindesin, Vinflunin, Vinorelbin, Vorinostat, Zorubixin, va cac tdc nhan kim té bao hodc
gay doc té bao khac duge md ta & day.

Vi mot s& dugc chét lam viée tot hon khi két hop so véi riéng ré&, hai hozic nhiéu
dugc chit thuong duoc ding & cling thoi diém. Thuong 13, hai hogc nhiéu tac nhan héa
trj lieu duoc stt dung lam liéu phap hoa tri két hop. Theo mot s6 phuong an, cac tac
nhan hoa tri (bao gdm hoa tri liéu két hop) c6 thé duoc st dung két hop voi hop chét
duoc mo ta & day.

Liéu phdp huong dich

Liéu phéap hudng dich chi dinh viéc str dung céc tdc nhan dic hi€u cho cac protein
mAt didu hoa cua céac té bao ung thu. Dugc chét ctia liéu phap huéng dich phan t& nhé
thuong 1a cc chét trc ché cdc viing enzym trén cac protein dot bién, biéu hién qua murc
hozc néu khong thi quan trong trong té bao ung thu. Cac vi du nbi bac 1a cac chat uc
ché tyrosin kinaza nhu Axitinib, Bosutinib, Xediranib, desatinib, erolotinib, imatinib,
gefitinib, lapatinib, Lestaurtinib, Nilotinib, Semaxanib, Sorafenib, Sunitinib, va
Vandetanib, va chat ¢ ché kinaza phu thudc xyclin nhu Alvocidib va Selixiclib. Liéu
phéap khang thé don dong vo tinh 14 mot chién luoc khac trong d6 tac nhin chita bénh
la khang thé ma gan két dic hiéu véi protein trén bé mit cac té bao ung thu. Céc vi du
bao gdbm khang thé khang HER2/neu trastuzumab (Herceptin®) thuong dung & bénh
ung thu vu, va khang thé khang CD20 rituximab va Tositumomab thudng dung & nhidu
loai bénh 4c tinh té bao B. Cac khang thé vi du khac bao gdm Xetuximab, Panitumumab,
Trastuzumab, Alemtuzumab, Bevaxizumab, Edrecolomab, va Gemtuzumab. Cac

protein dung hop vi du bao gdm Aflibercept va Denileukin diftitox. Theo mot s6 phuong
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an, liéu phap huéng dich c6 thé duoc sir dung két hop véi hop chét duoc mod ta & day,
vi du, Gleevec (Vignari and Wang 2001).

Liéu phap hudéng dich ciing ¢ thé bao gdm céc peptit nhd lam “thiét bi diéu
khién” ma c6 thé gin vdi cac thu thé bé mit t& bao hodc cac chit nén ngoai bao bi anh
huong xung quanh khéi u. Cac nuclit phong xa ma gén vao cic peptit nay (vi du, cic
RGD) cudi cling sé tiéu diét té bao ung thu néu nuclit phan ra trong ving l4n cin cua té
bao nay. Vi du vé liéu phap nhu vdy bao gdbm BEXXAR®.

Sw tao mach

Céc hop chit va phuong phéap duge mé ta ¢ day ¢ thé duoc sir dung dé didu tri
hodc ngédn ngtra bénh hoac rdi loan lién quan dén su tao mach. Céc bénh lién quan dén
su tao mach bao gdm bénh ung thu, bénh tim mach va thoai héa diém vang.

Su tao mach 1a qué trinh sinh ly bao gém su sinh trudng clia cdc mach mau mai
tor cac mach mau da cé trude. Sy tao mach 14 qua trinh binh thuong va séng con trong
qua trinh sinh truéng va phat trién, cling nhu trong lam lanh vét thuong va trong mé
hat. Tuy nhién, n6 ciing 14 budc co ban trong qua trinh chuyén bién cac khdi u tir trang
thai khong hoat dong thanh khéi u 4c tinh. Sy tao mach ¢6 thé 14 dich dé chéng lai bénh
déc trung boi sy phan bd mach kém hodic hé mach bAt thuong.

Viéc dung cac hop chét dic hiéu ma c6 thé Gc ché hodc gy ra sy tao cac mach
mau madi trong co thé c6 thé giup chéng lai cac bénh nhu vay. Sy ¢6 mat clia cac mach
mau & noi khéng nén ¢6 ¢6 thé anh hudng dén cac dic tinh co hoc clia md, 1am ting
kha nang hu héng. Sy ving mit clia cdc mach méu & cac md phuc hdi hodc néu khong
thi ¢6 hoat tinh chuyén héa c6 thé &rc ché su phuc hdi hoidc cac chirc nang thiét yéu khéc.
M5t vai bénh, nhu tdn thuong do thiéu mau cuc bd man tinh, 1a két qué cua sy hu hong
hodc su hinh thanh mach méu khong du va co thé dugc didu tri béng su mé& rong cuc bd
cac mach mau, nho d6 mang dinh dudng mai dén vi tri nay, tao diéu kién cho sy phuc
hdi. Céc bénh khac, nhu thoai hoa diém vang lién quan dén tudi tac, c6 thé dugc diéu
tri béng cach méd rong cuc bd cac mach mau, can thi¢p vao cac qua trinh sinh ly binh
thuong.

Yéu t6 tang trudong ndi mach (Vascular endothelial growth factor - VEGF) da
duoc chimg minh 12 yéu t6 quan trong gép phén vao su tao mach, 1am ting sb luong
clia cac mao mach trong mang sin c6. Su diéu hoa ting VEGF 1a thanh phan quan trong
ctua dap Gng sinh ly v&i bai tdp va vai tro cua no trong su tao mach dugc cho 1a phép
diéu tri kha thi & cac ton thuong mach. Céac ngin vitro chirng minh mot cach rd rang

réng VEGF 1a chét kich thich tiém nang doi véi su tao mach vi, véi su ¢6 mét cua yeu
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t6 ting trudng nay, cac té bao ndi md duogc cy trai s& tang sinh va di cu, cubi ciing tao
ra cac ciu tric 6ng gidng cac mao mach.

Céac khdi u gdy ra su sinh truréng mach mau (su tao mach) béng cac tiét ra céac
yéu té tang truéng khac nhau (vi du, VEGF). Cac yéu td ting truéng nhu bFGF va
VEGF c6 thé gay ra su phét trién mao mach thanh khéi u, ma mot nha nghién ctru nghi
ngd 1a ngudn cung cip dinh dudng can thiét, cho phép mé rong khéi u.

Su tao mach tugng trung cho dich didu tri tuyét voi dé diéu tri bénh tim mach.
N6 1a qua trinh sinh 1y tiém ning ma lam co s& cho cach tu nhién trong d6 co thé cua
ching ta dap (mg véi sy gidm ngudn cung mau dén cac co quan séng con, cu thé 1a viéc
tao ra cac mach mau phu méi dé khic phuc chén thuong thiéu mau.

Su biéu hién qua muc cia VEGF lam tang tinh thdm & c4c mach mau ngoai viéc
kich thich su tao mach. & bénh thoai hoa diém vang dang u6t, VEGF gdy ra sy ting sinh
cua cidc mao mach vao vdng mac. Vi sy tdng su tao mach con gay ra ching phu, méau
va céc dich vdong mac khéc ro ri vao vong mac, gay mét thi luc.

Liéu phép chéng tao mach c6 thé bao gdm chat e ché kinaza hudng dich yéu t6
tang trudng ndi mach (VEGF) nhu sunitinib, sorafenib, hodc cac khang thé don dong
hodc thu thé “bay” VEGF hoic thu thé VEGF bao gdm bevaxizumab hoic VEGF-Trap,
hodc thalidomit hodc chit tuong tu cia nd (lenalidomit, pomalidomit), hodc cac tac
nhan huéng dich cac dich tao mach méi khéng phai VEGF nhu yéu té ting trudng
nguyén bao soi (FGF), angiopoietin, hodc angiostatin hodc endostatin.

Di truyén ngodi ADN

Céc hop chét va phuong phéap duge mé ta & day c6 thé dugc st dung dé didu tri
hodc ngin ngira bénh hoc réi loan lién quan dén di truyén ngoai ADN. Di truyén ngoai
ADN la nghién ctru v& céc thay ddi di truyén & kiéu hinh hodc su biéu hién gen gay ra
boi cac co ché khac ngoai cac thay dbi vé trinh tu ADN co s6. Mot vi du vé cac thay
d6i di truyén ngoai ADN trong sinh hoc ctia sinh vat nhan chuén 13 qu4 trinh biét hoa té
bao. Trong qué trinh tao hinh thai, cac té bao mam tré thanh cac dong té bao khac nhau
ctia phdi ma sau d6 tré thanh cac té bao biét hoa hoan toan. Néi cach khac, cac thay dbi
& té bao tring dugc thy tinh don thanh nhidu loai té bao bao gdm té bao than kinh, té
bao co, biéu md, cac mach mau v.v. khi né tiép tuc phan chia. N6 lam dugc nhu vay
béng cach hoat hoa mét sd gen trong khi trc ché cac gen khac.

Céc thay ddi di truyén ngoai ADN dugc bao tén khi cac té bao phén chia. Hau
hét cac thay ddi di truyén ngoai ADN chi xuét hién trong vong doi clia mot sinh vat,

nhung, néu dot bién & ADN da dugc tao ra trong té bao tinh dich hodc tring ma s€ thu
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tinh, thi mét sé thay dbi di truyén ngoai ADN la khong duogc di truyén tir doi nay sang
doi sau. Cac qua trinh di truyén ngoai ADN cu thé bao gdm cén dot bién, danh d4u sach,
tao ddu 4n di truyén, lam cAm gen, bit hoat nhiém séc thé X, anh hudng vi tri, tai 1ap
trinh, chuyén vat truyén, cac anh hudng cda thai nghén, su tién trién cua qué trinh sinh
ung thur, nhidu 4nh huéng cia cac tac nhan gdy quaéi thai, didu hoa cai bién histon va di
nhiém sic, va cac gi61 han k§ thuat anh huong dén sinh bénh hoc va dong hoa.

Céc bénh lién quan dén di truyén ngoai ADN vi du bao gdm hoi ching ATR, hoi
chirg nhiém sic thé X d& gay, hoi ching ICF, hoi chimg Angelman, hoi ching Prader-
Wills, BWS, hoi ching Rett, bénh thiéu mau bdm sinh-o, bénh ung thu, bénh bach cAu,
hdi chirng Rubinstein-Taybi va hdi ching Coffin-Lowry.

Bénh & nguoi dau tién dugc lién hé véi di truyén ngoai ADN 1a bénh ung thu.
Céc nha nghién ctru phéat hién ring mo bi bénh tir ngudi bénh mic bénh ung thu két
trang c6 sy metyl héa ADN it hon té bao binh thudong tir ciing ngudi bénh. Vi cac gen
dugc metyl hoa thuong duge bat hoat, su thiéu sy metyl héa ADN c6 thé gay ra su hoat
hoa gen cao bit thuong bang cach thay ddi su sip xép cua soi nhiém séc. Mit khéc, qua
nhiéu sy metyl hoa c6 thé pha hity hoat dong ctia céc gen bao vé tre ché khéi u.

Su metyl héa ADN xdy ra & cac vi tri CpG, va da sd xytosin CpG dugc metyl
héa & cac dong vat c6 vi. Tuy nhién, ¢6 su dudi ra cia ADN gin cac ving khéi dong
ma c6 ti 1€ ctia cac vi tri CpG cao hon (dugc goi la cac ddo CpG) ma khdng ¢ sy metyl
hoa & cac té bao binh thuong. Céc dio CpG s& duge metyl hoa thira & cac té bao ung
thu, nho d6 khién cho cac gen khong duoc 1am cAdm dé bat hoat. Sy bét thuong nay 1a
thay doi di truyén ngoai ADN dic trung ma xay ra & cac khdi u va dién ra sém trong su
phét trién ctia bénh ung thu. Su metyl hoa ting cia cac dao CpG c6 thé tao ra cac khdi
u bang cach khéa céc gen tre ché khéi u. Trong thuc té, cac loai thay dbi nay c6 thé phd
bién hon & bénh ung thu & ngudi so vdi cac dot bién trinh tw ADN.

Hon thé nita, mic du c4c thay dbi di truyén ngoai ADN khong 1am thay ddi trinh
tir ciia ADN, ching c6 thé gdy ra cac dot bién. Khoang mot nira cic gen ma gy ra cac
dang bénh ung thu gia dinh hodc di truyén duogc 1am bat hoat bsi su metyl hoa. Hau hét
céc gen ndy thuong tre ché sy hinh thanh khdi u va gitp sira chita ADN, bao gébm O6-
metylguanin-ADN metyltransferaza (MGMT), chit ¢c ché kinaza phu thuéec MLH1
xyclin 2B (CDKN2B), va RASSFIA. Vi du, su metyl hoa cao cia gen khéi dong cua
MGMT lam ting nhiéu dot bién G-thanh-A.

Su metyl hda cao cling cd thé dan dén su mét 6n dinh cua cac vi vé tinh, ma 13

cac trinh tu 1dp lai cia ADN. Céc vi v€ tinh la phd bién & cac ca thé binh thuong, va
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ching thudng bao gdm céc 1an lap cia dinucleotit CA. Su metyl héa qua nhidu cia gen
khoi dong cua gen sira chita ADN MLH ¢6 thé 1am cho vi vé tinh mét én dinh va kéo
dai hodc 1am ngén n6. Tinh dvi vé tinh d& duoc lién hé v&i nhiéu bénh ung thu, bao gdm
ung thu két trang, ndi mac tr cung, budng trimg va da day.

Hoi chiing X d& gy 1a khuyét tat tim than di truyén thuong xuyén nhat, dic biét
1a & nam gi6i. Ca hai giéi déu c6 thé bj anh hudng béi tinh trang bénh 1y nay, nhung vi
nam gi6i chi ¢6 mot nhidm séc thé X, mot nhidm sic thé X dé gay s& lam cho chung
nghiém trong hon. That vay, hoi chimg X d& gdy xuét hién ¢ khoang 1 trén 4.000 nam
va 1 trén 8.000 nit. Nhitng ngudi ¢6 hdi chimg ndy c6 cé cac khuyét tat tri tué nghiém
trong, chdm phat trién ngdn ngit, va hanh vi “gidng tu ky”.

Hbi ching nhidm sic thé X dé gay duoc dat tén tir cach ma phan nhidm séc thé
X ma sy bt thuong gen khi nhin duéi kinh hién vi; né thudng xuit hién nhu thé né
duoc treo bdi mot soi chi va dé gay. Hoi chiing nay giy ra boi su bat thuong & gen
FMR] (chdm phat trién tdm than nhiém séc thé X d& gay 1). Nhitng ngudi khong c6 hoi
ching nhiém séc thé X dé gay c6 6 dén 50 1an 13p cua trinucleotit CGG & gen FMRIcia
chung. Tuy nhién, nhitng c4 thé cé qua 200 14n lp c6 dot bién hoan chinh, va ching
thuong thé hién cac triéu chimg cia hoi chirng nay. Qué nhiéu CGG khién céc déo CpG
& vung khéi dong cia gen FMRI bi metyl hoa; binh thudng thi khdng. Sy metyl hoa
nay lam bét hoat gen nay, khong cho gen FMRI san xuit protein quan trong goi 1a
protein chdm phét trién tdm than nhiém sic thé X d& gay. Su mét protein dic hiéu nay
gdy ra hoi chimg nhidm séc thé X dé gay. Mic di d4 c6 nhidu sy quan tAm dén dot bién
kéo dai CGG 1a nguyén nhén cua nhiém sic thé X d& gay, su thay ddi di truyén ngoai
ADN lién quan dén sy metyl héa FMRI 14 thi pham thuc té ctia hoi chimg nay.

Hbi chimg nhiém sic thé X dé gay khong phai 14 rdi loan duy nhét lién quan dén
chiing chdm phét trién tdm thin ma bao gdm céc thay ddi di truyén ngoai ADN. Cac
tinh trang bénh 1y nhu vay khac bao gdm hdi chimg Rubenstein-Taybi, Coffin-Lowry,
Prader-Willi, Angelman, Beckwith-Wiedemann, ATR-X, va Retts.

Céc liéu phéap di truyén ngoai ADN bao gdm cac chét trc ché cic enzym kiém
S04t cac cai bién di truyén ngoai ADN, cu thé 1a ADN metyltransferaza va histon
deaxetylaza, ma thé hién céac tac dung chéng tao khéi u hira hen ddi v6i mot sb bénh ac
tinh, cling nhu cac oligonucleotit d6i ma va siARN.

Liéu phdp mién dich

Theo mdt sb phuong an, hop chét dugc mé ta & day dugc dung véi liéu phap

mién dich. Liéu phap mién dich diéu tri bénh ung thu chi tip hop cac chién lugng diéu

-56-



23668

tri bénh da dang dugc thiét ké dé 1am cho hé mién dich cta chinh ngudi bénh chéng lai
khéi u. Cac phuong phép hién nay dé tao dap ung mién dich chdng lai cac khéi u bao
gdm liéu phap mién dich BCG trong bang quang ddi v6i bénh ung thu bé mit bang
quang, vacxin Provenge ung thu tuyén tién liét, va viéc st dung interferon va céc
xytokin khac dé gay ra dap tng mién dich & & ngudi bénh bi ung thu biéu moé té bao
than va u séc td.

Viéc cdy ghép té bao gdc tao mau di ghép co thé duge xem 1a mét dang ciia licu
phap mién dich, vi té bao mién dich cta ngudi cho s& ludn tin cong khdi u theo hiéu
g thé ghép v6i khéi u. Theo mot sb phuong an, céc tac nhéan cta lidu phap mién dich
c6 thé dugc str dung két hop v6i hop chit duge md ta & day.

Liéu phdp hormon

Theo mdt sé phwong an, hop chit dugec md ta & day duge ding véi liéu phéap
hormon. Su phat trién ctia mét s§ bénh ung thur ¢6 thé duge e ché bing cach cung cip
hodc e ché cac hormon nhét dinh. Cac vi du phd bién vé cac céac khéi u nhay véi
hormon bao gém mot sd loai ung thu v va tuyén tién liét, cling nhu mot s6 loai bénh
bach ciu ma dép ang véi mot s retinoit/axit retinoic nhat dinh. Viéc loai bo hodc e
ché estrogen hoic testosteron thudng 1a phép diéu tri bd sung quan trong. & cic bénh
ung thu nhét dinh, viéc ding chét chu van hormon, nhu cac progestogen ¢6 thé c¢6 loi
ich diéu tri. Theo mot sb phwong 4n, c4c tic nhan cta liéu phap hormon ¢6 thé dugc sir
dung két hop v6i hop chit duoc mb ta & day.

Céc tac nhén cta lidu phap hormon bao gém viéc dung chit chi van hormon
hodic chat dbi khang hormon va bao gdm retinoit/axit retinoic, cac hop chit ma trc ché
estrogen hodc testosteron, cling nhu viéc st dung céc progestogen.

Qua trinh gdy viém va Bénh tu mién

Céc hop chét va phuong phap duge mo ta & diy co thé duoc sir dung dé diéu tri
hodc ngan ngira bénh hodc rbi loan lién quan dén qua trinh gdy viém, dic biét 1a & ngudi
va cac dong vat ¢6 vi khac. Hop chit duge mé ta & diy c6 thé duoc dung trude khi khai
phat, tai thoi diém hodc sau khi bit dlu qua trinh gy viém. Khi dugc sir dung dé phong
bénh, t6t hon 1a cac hop chét nay duoc ding trude khi c6 dap Gng hoic tridu ching
viém bét ky. Viéc str dung cac hop chit ndy can ngan ngira hodc 1am giam bét cac dép
rng hodc triéu chung viém. Céc tinh trang viém vi du bao gém, vi dy, bénh da xo cling,
viém khép dang thdp, viém khdp vay nén, bénh thoai hoa khép, viém cot séng dinh
khép, bénh viém khép thé huyét thanh 4m tinh khac, dau da co do thip khép, cac tinh

trang viém mach khac nhau (vi du, viém khép té bao khéng 16, ANCA+ viém mach),
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bénh viém khép dang gut, bénh lupus ban dé hé thdng, bénh viém khdp thiéu nién, viém
khép dang thap thiéu nién, bénh viém xwong khép, lodng xwong, dai thao dudng (vi du,
dai thdo dudng mellitus phu thudc insulin hodc dai thao duong khoi phat & thiéu nién),
dau bung hanh kinh, bénh xo héa nang, b&énh viém rudt, hoi chirng rudt kich thich, bénh
Crohn, viém két trang niém dich, viém loét dai trang, viém da day, viém thuc quan,
bénh viém tuy, viém phic mac, bénh Alzheimer, sbc, viem cot séng dinh khép, viém
da day, viém két mac, viém tuy (cép hodc man tinh), hoi ching tdn thuong da co quan
(vi du, thtr phat sau nhidm trung huyét hodc chén thuong tdm ly), nhdi mau co tim, xo
vita dong mach, dot quy, ton thuong tai tuéi mau (vi dy, do thiét bi thay thé tim phbi
nhan tao hodc loc théan), bénh viém cdu than cép, ton thuong do nhiét (ttc 1a, béng
néng), bénh viém rudt hoai tir, hdi ching lién quan dén truyén bach cAu hat, va/hodc hoi
ching Sjogren. Céc tinh trang viém da vi du bao gém, vi du, bénh td dia, bénh viém da
co dia, bénh viém da tiép xdc, bénh may day, bénh xo cliing bi, bénh vay nén, va bénh
da v6i cac thanh phan viém cip tinh.

Theo mdt phuong 4n khac, hop chit hodc phuong phap duge mé ta & day co thé
duge sir dung dé didu tri hodc ngin ngira cic bénh di Umg va tinh trang bénh ly vé hd
hép, bao gdm bénh suyén, bénh viém phé quan, bénh xo hoa phdi, bénh viém miii di
tng, chimg nhiém doc oxy, bénh khi thiing, bénh viém phé quan man tinh, hoi ching
suy ho hép cép, va bénh phdi tic ngh&n man tinh bat ky (COPD). Cé4c hop chat c6 thé
duoc st dung dé didu tri sy nhiém bénh viém gan man tinh, bao gdm viém gan B va
viém gan C.

Ngoai ra, hop chét hodc phuong phép duge md ta & day co thé duoc st dung dé
diéu tri cac bénh ty mién va/hodc qué trinh gy viém lién quan dén cac bénh ty mién,
nhu cc bénh ty mién co quan-md (vi dy, hodi ching Raynaud), bénh xo cting bi, chirng
nhuogc co, dao thai manh ghép, sb¢ ndi doc td, nhidm khuan huyét, bénh vay nén, bénh
td dia, bénh viém da, bénh da xo cting, bénh viém tuyén giap tu mién, bénh viém mang
mach nho mét, bénh lupus ban dé hé théng, bénh Addison, bénh da tuyén ty mién (con
duoc goi 1a hoi chirng da tuyén ty mién), va bénh Grave.

Theo mdt phuong an cu thé, cac hop chét duge md ta & ddy co6 thé duoc sir dung
dé diéu tri bénh da xo cimg.

Liéu phdp két hop

Theo cac phuong 4n nhit dinh, hop chét dugc mo ta & ddy co thé duoc ding
riéng 16 hodc két hop véi cic hop chét khac hiru dung dé diéu tri hodc ngin ngira qua

trinh gy viém. Céc tac nhan khang viém vi du bao gém, vi du, steroit (vi du, Cortisol,
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cortison, fludrocortison, prednison, 6[alpha] -metylprednison, triamxinolon,
betametason hodc dexametason), thuéc khang viém khong phai steroit (NSAIDS (vi du,
aspirin, axetaminophen, tolmetin, ibuprofen, axit mefenamic, piroxicam, nabumeton,
rofecoxib, xelecoxib, etodolac hodc nimesulit). Theo mot phuong an khac, tdc nhan didu
tri bénh con lai 1a khang sinh (vi du, vancomyxin, penixilin, amoxixilin, ampixilin,
xefotaxim, xeftriaxon, xefixim, rifampinmetronidazol, doxyxyclin hodc streptomyxin).
Theo mot phuong an khac, tic nhan didu tri bénh con lai 14 chét wc ché PDE4 (vi du,
roflumilast hodc rolipram). Theo mot phwong 4n khéc, tic nhan diéu tri bénh con lai 1a
chét khang histamin (vi du, xyclizin, hydroxyzin, prometazin hodc diphenhydramin).
Theo mdt phuong an khéc, tdc nhan diéu tri bénh con lai 12 chét chéng sbt rét (vi duy,
artemisinin, artemete, artsunat, cloquin phosphat, mefloquin hydroclorua, doxyxyclin
hyclat, proguanil hydroclorua, atovaquon hodc halofantrin). Theo mdt phuong én, hop
chit con lai 13 drotrecogin alfa.

Cac vi du khac vé céc tidc nhan khang viém bao gém, vi du, axeclofenac,
axemetaxin, axit e-axetamidocaproic, axetaminophen, axetaminosalol, axetanilit, axit
axetylsalixylic, S-adenosylmethionin, alclofenac, alclometason, alfentanil, algeston,
alylprodin, alminoprofen, aloxiprin, alphaprodin, nhdm bis(axetylsalixylat), amxinonit,
amfenac, aminoclotenoxazin, axit 3-amino-4- hydroxybutyric, 2-amino-4-pixolin,
aminopropylon, aminopyrin, amixetrin, amoni salixylat, ampiroxicam, amtolmetin
guaxil, anileridin, antipyrin, antrafenin, apazon, beclometason, bendazac, benorylat,
benoxaprofen,  benzpiperylon, benzydamin, benzylmorphin, = bermoprofen,
betametason, betametason- 17-valerat, bezitramit, [alpha] -bisabolol, bromfenac, p-
bromoaxetanilit, 5-axetat axit bromosalixylic, bromosaligenin, buxetin, axit bucloxic,
bucolom, budesonit, bufexamac, bumadizon, buprenorphin, butaxetin, butibufen,
butorphanol, carbamazepin, carbiphen, caiprofen, carsalam, clobutanol, cloprednison,
clotenoxazin, cholin salixylat, xinchophen, xinmetaxin, xiramadol, clidanac, clobetasol,
clocortolon, clometaxin, clonitazen, clonixin, clopirac, cloprednol, clove, codein,
codein metyl bromua, codein phosphat, codein sulfat, cortison, cortivazol, cropropamit,
crotethamit, xyclazoxin, deflazacort, dehydrotestosteron, desomorphin, desonit,
desoximetason,  dexametason, dexametason-21-  isonicotinat,  dexoxadrol,
dextromoramit, dextropropoxyphen, deoxycorticosteron, dezoxin, diampromit,
diamorphon, diclofenac, difenamizol, difenpiramit, diflorason, diflucortolon, diflunisal,
difluprednat, dihydrocodein, dihydrocodeinon enol axetat, dihydromorphin, nhdm

dihydroxy axetylsalixylat, dimenoxadol, dimepheptanol, dimetylthiambuten,
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dioxaphetyl butyrat, dipipanon, diproxetyl, dipyron, ditazol, droxicam, emorfazon, axit
enfenamic, enoxolon, epirizol, eptazoxin, etersalat, etenzamit, etoheptazin, etoxazen,
etylmetylthiambuten, etylmorphin, etodolac, etofenamat, etonitazen, eugenol, felbinac,
fenbufen, axit fenclozic, fendosal, fenoprofen, fentanyl, fentiazac, fepradinol, feprazon,
floctafenin, fluazacort, flucloronit, axit flufenamic, flumetason, flunisolit, flunixin,
flunoxaprofen, fluoxinolon axetonit, fluoxinonit, fluoxinolon axetonit, fluocortin butyl,
fluocoitolon,  fluoreson, flometholon, fluperolon, flupirtin, flupredniden,
fluprednisolon, fluproquazon, flurandrenolit, flurbiprofen, fluticason, formocortal,
fosfosal, axit gentisic, glafenin, glucametaxin, glycol salixylat, guaiazulen, halxinonit,
halobetasol, halometason, haloprednon, heroin, hydrocodon, hydro cortamat,
hydrocortison, hydrocortison axetat, hydrocortison sucxinat, hydrocortison
hemisucxinat, hydrocortison 21-lysinat, hydrocortison xypionat, hydromorphon,
hydroxypethidin, ibufenac, ibuprofen, ibuproxam, imidazol salixylat, indometaxin,
indoprofen, isofezolac, isoflupredon, isoflupredon axetat, isoladol, isometadon,
isonixin, isoxepac, isoxicam, ketobemidon, ketoprofen, ketorolac, p- lactophenetit,
lefetamin, levalorphan, levorphanol, levophenaxyl-morphan, lofentanil, lonazolac,
lornoxicam, loxoprofen, lysin axetylsalixylat, mazipredon, axit meclofenamic,
medryson, axit mefenamic, meloxicam, meperidin, meprednison, meptazinol,
mesalamin, metazoxin, metadon, metotrimeprazin, metylprednisolon,
metylprednisolon axetat, metylprednisolon natri sucxinat, metylprednisolon suleptnat,
axit metiazinic, metofolin, metopon, mofebutazon, mofezolac, mometason, morazon,
morphin, morphin hydroclorua, morphin sulfat, morpholin salixylat, myrophin,
nabumeton, nalbuphin, nalorphin, 1-naphtyl salixylat, naproxen, narcein, nefopam,
nicomorphin, nifenazon, axit niflumic, nimesulit, 5'-nitro-2'-
propoxyaxetanilit,norlevorphanol, normetadon, normorphin, norpipanon, olsalazin,
opium, oxaxeprol, oxametaxin, oxaprozin, oxycodon, oxymorphon, oxyphenbutazon,
papaveretum, parametason, paranylin, parsalmit, pentazoxin, perisoxal, phenaxetin,
phenadoxon, phenazoxin, phenazopyridin hydroclorua, phenocoll, phenoperidin,
phenopyrazon, phenomorphan, phenyl axetylsalixylat, phenylbutazon, phenyl salixylat,
phenyramidol, piketoprofen, piminodin, pipebuzon, piperylon, pirazolac, piritramit,
piroxicam, pirprofen, pranoprofen, prednicarbat, prednisolon, prednison, prednival,
prednyliden, proglumetaxin, proheptazin, promedol, propaxetamol, properidin,
propiram, propoxyphen, propyphenazon, proquazon, axit protizinic, proxazol,

ramifenazon, remifentanil, rimazoli metilsulfat, salaxetamit, salixin, salixilamit, axit
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salixilamit o-axetic, axit salixylic, axit salixyl sulfuric, salsalat, salverin, simetrit,
sufentanil, sulfasalazin, sulindac, superoxit dismutaza, suprofen, suxibuzon,
talniflumat, tenidap, tenoxicam, terofenamat, tetrandrin, thiazolinobutazon, axit
tiaprofenic, tiaramit, tilidin, tinoridin, tixocortol, axit tolfenamic, tolmetin, tramadol,
triamxinolon, triamxinolon axetonit, tropesin, viminol, xenbuxin, ximoprofen,
zaltoprofen va zomepirac.

Theo mdt phwong 4n, hop chat duge mé ta & ddy co6 thé duoc ding v&i chét trc
ché COX-2 chon loc dé diéu tri hodc ngan ngira qua trinh gy viém. Cac chit @c ché
COX-2 chon loc vi du bao gém, vi dy, deracoxib, parecoxib, xelecoxib, valdecoxib,
rofecoxib, etoricoxib, va lumiracoxib.

Theo mdt s6 phwong 4n, hop chit d& xuit dwoc dung két hop vai anthraxyclin
hodc chét trc ché Topo II. Theo céc phuong an nhét dinh, hop chit dé xuit duoc dung
két hop véi Doxorubixin (Dox). Theo cac phuong an nhét dinh, hop chét d& xuét duge
ding két hop véi bortezomib (va rong hon bao gdm carfilzomib). Ngac nhién khi phét
hién rang hop chét @& xuét két hop véi Dox hodc bortezomib tao ra tac dung hiép déng
(tikc 1a, hon chét phu gia).

Nhiém virut

Céc hop chét va phuong phap duoc mé ta & ddy c6 thé duoc st dung dé diéu tri
hodc ngin ngira bénh hogc rbi loan lién quan dén nhidm virut, dic biét 12 & nguoi va
cac dong vat c¢6 vi khac. Hop chit dugc md ta & day co thé duoc dung trude khi khai
phat, tai thoi diém hodc sau khi bat ddu nhiém virut. Khi duoc sir dung dé phong bénh,
céc hop chét t6t hon 1 dwgc ding trude nhidm virut hodc tridu ching bit ky cia né.

Céc bénh virut vi du bao gém bénh viém hong st cép tinh, sét viém hong hach,
bénh viém két gidc mach thanh dich, bénh viém da day rudt & tré nhd, bénh nhiém
Coxsackie, bénh ting bach cidu don nhan nhidm khuén, u lympho Burkitt, bénh viém
gan cép tinh, bénh viém gan man tinh, bénh xo gan, ung thu biéu mé té bao gan, bénh
nhiém HSV-1 so cép (vi du, bénh nudu miéng & tré con, viém amidan va viém hong &
ngudi 16n, bénh viém két gidc mac), bénh nhidm HSV-1 4m i (v dy, bénh rdp moi va
bénh 16 miéng), bénh nhiém HSV-2 so cap, bénh nhiém HSV-2 4m i, bénh viém mang
ndo vo khuan, bénh ting bach ciu don nhan nhidm khuén, bénh thé vui té bao khéng 10,
sacom Kaposi, bénh Castleman da tdm, u lympho lan téa so cép, AIDS, bénh cim, hdi
ching Reye, bénh sdi, bénh viém nio sau nhiém trung, bénh quai bi, tbn thuong biéu
md tang san (vi dy, mun coc théng thudng, hat com phing, mun coc & chan va bénh sii

mao ga hdu mdn, bénh u nhd thanh quén, loan san thwong bi dang hat com), ung thu
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biéu md cb, ung thu té bao biéu mé té bao vay, bénh bach hau thanh quan, bénh viém
phdi, bénh viém tiéu phé quan, bénh cam thuong, bénh bai liét, bénh dai, hoi ching
gidng bénh cum, bénh viém tiéu phé quan nghiém trong kém bénh viém phdi, bénh séi
Ptc, bénh rubela bim sinh, bénh thity ddu, va bénh zona than kinh.

Céc chung virut bénh cim A vi du bao gém HINI1, H3N2, H5N1, H7N3, H7NO.
Hop chét duoc md ta & ddy ciing ¢6 thé duoc st dung dé diéu tri hodc ngin ngira bénh
cam B.

Céac ngudn gy bénh virut vi du bao gdm Adenovirut, Coxsackievirut, virut
Dengue, virut viém néo, virut Epstein-Barr, virut viém gan A, virut viém gan B, virut
viém gan C, Virut gdy bénh herpes typ 1, Virut gy bénh herpes typ 2, virut cu bao,
virut herpes & nguoi typ 8, Virut suy giam mién dich & ngudi, Virut cim, virut séi, Virut
quai bi, Virut u nht & nguoi, Virut parainfluenza, Virut bai liét, Virut bénh dai, Virut
hop bao hd hép, Virut rubela, Virut bénh thuy dau, Virut West Nile, Dungee, va Virut
bénh sdt vang. Cac ngudn gdy bénh virut c6 thé con bao gdm virut ma gay ra bénh
nhiém virut khang thude.

Céc thube chdng virut 1a nhém thude st dung dic hiéu dé diéu tri nhidm virut.
Hoat dong khang thudc thudng roi vao mot trong ba co ché: can thiép vao kha ning cia
virut thdm nhép qua té bao dich (vi du, amantadin, rimantadin va pleconaril), sy @rc ché
su téng hop virut (vi dy, céc chit twong tu nucleosit, vi dy, axyclovir va zidovudin
(AZT), va sy tc ché su giai phong virut (v dy, zanamivir va oseltamivir).

Bénh nhan khoa

Céc hop chat va phuong phap duge md ta & day co thé duoc str dung dé diéu tri
hodc ngédn nglra rdi loan nhan khoa. Céc rdi loan nhan khoa vi du bao gdm bénh phu
thiing diém vang (bénh pht thiing diém vang dai thao duong va khong dai thao duong),
thodi hoa diém vang do tudi gia dang w6t va kho, bénh thoai héa diém vang dang dia do
tudi tac, bénh phu thiing diém vang trong mét, chimg phti mi mit, ching phil vong mac,
bénh vdng mac dai thdo duong, bénh mang mach vong mac, bénh diém vang tao mach
méi, bénh tang nhan 4p tao mach mai, bénh viém mang mach nho mit, bénh viém mdng
mét, bénh viém mach vong mac, viém ndi nhan, viém toan nhan, bénh mét di can, viém
hic mac, retinal pigment epithelitis, viém két mac, viém thé mi, viém mang cung mét,
viém thuong ciing mac, viém day than kinh thi gic, viém day than kinh thi gi4c sau cau
mit, viém loét gidc mac, bénh sung mi mét, bénh bong vong mac ri dich, bénh loét giac
mac, bénh loét két mac, viém loét gidc mac hinh déng xu man tinh, bénh mit lién quan

dén su giam oxi huyét hodc thiéu mau ndo cuc bg, bénh vong mac & tré sinh non, bénh
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vong mac dai thdo dudng ting sinh, bénh ly mach mau dang polyp & hic mac, ting sinh
u mach vdng mac, bénh tic dong mach vong mac, bénh tic tinh mach vdng mac, bénh
Coat, bénh dich kinh - vdng mac xuét tiét gia dinh, bénh v6 mach (Bénh Takayasu),
bénh Eales, hdi chiing khéng thé khang phospholipit, bénh vong mac bach cu, hoi
chimg ting do nhét méu, bénh macroglobulin huyét, bénh véng mac lién quan dén
interferon, bénh vong mac do tang huyét 4p, bénh vong mac do phéng xa, suy giam té
bao mam biéu mo6 mang simg va bénh duc thuay tinh thé.

Céc rdi loan nhan khoa khéc c¢6 thé diéu tri dugce nho st dung céc hop chét va
phuong phap duoc md td & ddy bao gdm bénh ting sinh dich kinh vdng mac va bong
vOong mac man tinh.

Céc bénh viém mic ciling c6 thé duge diéu tri nho sit dung céc hop chit va
phuong phép dugc md ta ¢ day.

Bénh thodi héa than kinh

Su thodi hoa thn kinh 13 thuat ngit bao quat d6i voi sy mét cdu tric hodc chirc
nang tién trién cua té bao than kinh, bao gdm sy chét t& bao than kinh. Nhidu bénh thoai
hoéa than kinh bao gdbm Bénh Parkinson, Alzheimer, va Huntington xuét hién 1a két qua
clia cc qua trinh thoai héa than kinh. Khi nghién ctru tién trién, nhidu su tuong tu Xuat
hién ma lién h¢ cac bénh nay véi nhau & mirc d§ dudi té bao Viéc phét hién ra cac su
tuong tu nay tao ra hi vong vé cac tién bo dilu tri ma co thé 1am thuyén giam nhiéu
bénh ddng thoi. C6 nhidu sy song song gitta cc rdi loan thoai hoa than kinh khac nhau
bao gbém su lp rap protein bét thuong cling nhu sy chét t& bao duge cam ung.

Bénh Alzheimer duoc dic trung boi sy mat té bao thin kinh va xynap & v néo
va cac vung dudi vé ndo nhét dinh. Su mét nay dan dén su teo toan bod cac vung bi anh
hudng, bao gdm sy suy thodi & thity thai duong va thity dinh, va céc phin cua vo trude
va hoi dai.

Bénh Huntington gy ra sy mit t& bao hinh sao va té bao than kinh c6 gai trung
binh. Céc ving cia ndo bi anh hudéng theo cdu tric ctia ching va cac loai t& bao thin
kinh ma chtng chira, lam giam vé kich thu6c khi ching mét tich liiy t& bao. Cac ving
bi anh hudng 13 chu yéu & thé van, ma con & vo ndo trude va thai duong. Nhan dudi doi
ctia thé van giri cac tin hiéu kiém soat dén thé tron nhat, ma bit dau va didu chinh van
dong. Céc tin hidu yéu hon tir nhan dudi ddi do d6 gy ra su bat diu va diéu chinh su
di chuyén giam, din dén su di chuyén dic trung ctia réi loan nay. Céac phép didu tri vi

du ddi v6i bénh Huntington bao gdm tetrabenazin, thudc an thin, benzodiazepin,
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amantadin, remaxemit, axit valproic, cac chit tc ché tai hép thu serotonin chon loc
(SSRI), mirtazapin va chit chdng loan than.

Co ché ma cac té bao ndo & bénh Parkinson bi mat c¢6 thé bao gbm su tich tu bét
thudng clia protein alpha-synuclein gin véi ubiquitin & cac té bao bi tén thwong. T hop
alpha-synuclein-ubiquitin khong thé duoc hudng dén proteosom. Sy tich tu protein nay
tao ra cac thé vili protein trong bao twong goi 1a cc thé Lewy. Nghién ctru sau ciing vé
sinh bénh ctia bénh da duogc cho thiy 1a su chét té bao thin kinh tao dopamin bdi alpha-
synuclein 14 thiéu s6t & bd may van chuyén protein gifta hai hat co quan té bao quan
trong — mang ludi ndi chat (ER) va bd may Golgi. Cac protein nhit dinh giéng Rabl
c6 thé dao nguoc khiém khuyét gy ra boi alpha-synuclein nay & cac md hinh dong vét.
Cac li¢u phép diéu trj bénh Parkison vi du bao gém cac chit chu van levodopa, dopamin
nhur bao gdm bromocriptin, pergolit, pramipexol, ropinirol, piribedil, cabergolin,
apomorphin va lisurit, cic chét trc ché dopa decarboxylat, cic chét e ché MAO-B nhu
selegilen va rasagilen, chét chéng tiét cholin va amantadin.

Bénh xo cing cot bén teo co (Bénh ALS/Lou Gehrig) 1a bénh trong d6 té bao
than kinh van dong duoc hudng dich chon loc dbi véisu suy thoai. Cac liéu phap ALS
vi du bao gdm riluzol, baclofen, diazepam, trihexyphenidyl va amitriptylin.

Céc thudc didu tri thoai héa than kinh vi du khéc bao gdm céc oligonucleotit dbi
ma va té bao mam.

Lam lanh vét thwong

Vét thuong 12 loai tinh trang bénh 1y dic trung béi cac tén thuong té bao hoic
mé. Lam lanh vét thuong 14 1a qud trinh dong hoc ma t81 vru 1a dan dén viéc khoi phuc
sy nguyén ven va chirc ning ctia md. Qua trinh 1am lanh vét thuong gdm c6 ba pha
chdng lép. Pha tht nhit 1a pha viém, ma dugc déc trung bdi su can béng ndi méi, sy két
tu va giai hat tiéu cdu. Céc tiéu cau dudi dang dap g dau tién, giai phong nhidu yéu
tb tang trudng dé huy dong céc té bao mién dich, cac té bao biéu mo, va cac té bao noi
mo. Pha viém thuong 1a dién ra trong ngay 0-5. Giai doan 1am lanh vét thwong thir hai
1a pha tang sinh trong qué trinh d6 cac dai thuc bao va bach cau hat lan téa khip vét
thuong. Cac nguyén bao soi tham nhép bt ddu tao ra colagen. Pic tinh quan trong cia
pha nay la qué trinh téi tao da, su tao mach, su tao mo hat va san Xudt colagen. Pha tang
sinh thuong 13 dién ra trong ngay 3-14. Pha thir ba I pha phuc hdi trong d6 dién ra su
tao khung. Céc nguyén bao so1, cac té bao bidu md, va cac té bao ndi mod tiép tuc tao ra

colagen va colagenaza ciing nhu cdc metaloproteaza khung (MMP) dé phuc hoi. Su lién
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két ngang colagen dién ra va vét thuong trai qua qua trinh co. Pha phuc hoi thuong xay
ra tir ngay 7 dén mot nam.

Céc hop chét va ché phém dugc mo td & day co thé duoc st dung dé déy manh
su lam lanh vét thuong (vi dy, ¢y manh hozc ddy nhanh sy dong miéng vét thuong
va/hodc lam lanh vét thuong, lam nhe bét sy xo hoa seo cia mo ctia va’/hodc quanh vét
thwong, rc ché su chét té bao theo chuwong trinh cia cc té bao xung quanh hodc gin
v6i vét thuong). Do d6, ban mé ta boc 16 phwong phép cai thién viéc 1am lanh vét thwong
& dbi tugng, bao gdm viée cho ddi twong ding lwong ¢ hidu qua chita bénh cta hop
chét (vi du, chét uc ché CRM1), hoac mudi dugce dung hodc ché phém cua nd. Phuong
phéap nay khong can dat dugc viéc 1am lanh hodc déng miéng vét thuong hoan toan;
phuong phéap nay chi can thuc diy muc do dong miéng vét thwong nao d6 1a du. V& mat
nay, phuong phép nay c6 thé duge ding riéng r& hoic dudi dang bd trg voi cac phuong
phap khéac dé 1am lanh mo bi thuong.

Céc hop chét va ché phdm dugc moé ta & ddy c6 thé dugc st dung dé didu tri vét
thuong trong pha viém (hodc som), trong pha lam lanh vét thuong ting sinh (hoic giita),
va/hodc trong pha lam lanh vét thwong phuc hdi (hoic mudn).

Theo mdot s6 phuong 4n, ddi twong ¢6 nhu cau 1am lanh vét thwong 12 ngudi hodc
dong vat, vi du, chd, méo, ngua, lon hodt dong vit gam nhim nhu chu6t.

Theo mot sb phuong 4n, cac hop chét va ché pham duge mo ta & day hiru dung
dé lam lanh vét thuwong dugc st dung khu tru, vi duy, gén vi tri vét thuong, hodc toan
than.

Cu thé hon 14, lvong c¢6 hiéu qua chita bénh ctia hop chit hodc ché pham duoc
mo ta & day co6 thé duoc ding (tuy ¥ duoc két hop véi cac tac nhan khac) cho vi tri vét
thwong bing cach phi 1én vét thwong hodc quin bing, vat liéu dép, vai, v.v., ma duoc
phu hoic duoc xir Iy bing hop chit nay hoic ché phim dugc md ta & day. Nhu vay, cac
hop chét va ché phim dugc mé ta & ddy co thé duge bao ché dé dung khu tra dé didu tr
vét thuong & b& mit. Dang bao ché ding khu tr bao gbm cac loai dé phan phdi qua
miéng (m4) va dén da sao cho 16p da (téc Ig, 16p biéu bi, bi va/hodc dudi bi) dwoc cho
tiép xtic voi hop chét nay hodc ché pham duge mo ta & day. Hé phan phéi khu tra 6
thé duoc sir dung dé dung dang bao ché dung khu trti cia cac hop chét nay va ché phdm
dugc mo ta & day.

Theo céch khéc, cac hop chit va ché phim duge mé ta & day c6 thé duge ding

& hodc gn vi tri vét thuong bang cach, vi duy, tiém dung dich, tiém dang bao ché giai
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phéng kéo dai, hoic dua vat ghép thoai bién sinh hoc chira hop chét nay hodc ché phdm
dugc mo ta & day.

Céc hop chét va ché phém dugc md ta & day co thé duoc sir dung dé diéu tri vét
thuong cap tinh hodc vét thuong man tinh. Vét throng man tinh 1a khi qua trinh bu dap
binh thudng bi gian doan. Vét thuong man tinh c6 thé phat trién tir cac tén thuong cip
tinh 12 két qua ciia sy nhidm tring dai ding khong duoc nhan biét hodc phép didu tri so
c%kmmgdﬂﬁmgh%h&c&&ﬁmghmhwnm&gMmemgﬁnmmnmhmgm
doan cudi cta su vo mo tién trién do bénh v& tinh mach, dong mach, hodc chuyén hoa
nmwh,vétk%tdotiditénh@idophéngxa,hoéccéckhéiu

O vét thuong man tinh, viéc 1am lanh khong xay ra do céc 1y do khac nhau, bao
gom su luu théng khong phit hop & céc vét loét do tidu duong, chét hoa dang ké, nhu &
béng va nhiém tring. O cc vét throng man tinh nay, kha ning tdn tai hoic pha phuc
hdi thuong 1 budc gisi han tdc do. Cac té bao khong con séng duge va, do do, pha
phuc hdi ban diu duoc kéo dai boi mdi trudmg nén vét thuong khong tét.

Vét thuong man tinh bao gdm, nhung khong chi gii han & cac vét thuong sau:
tdn thuong da man tinh do chiing thiéu méau cuc bd; loét do xo cung bi; loét dong mach;
loét chan do tiéu duong; loét do ti de; loét tinh mach; vét thuong & chi dudi khong lanh;
loét do cac tinh trang viém; va/hodac vét thuong c6 tir 1au. Cac vi du khac vé cac vét
thwong man tinh bao gdm loét man tinh, vét thuong do tiéu dudng, vét thuong do bénh
than kinh tiéu duong, suy tinh mach, va suy dong mach, va vét thuong do ti d¢ va béng
lanh va béng noéng. Cac vi du khac nita vé cac vét thuong man tinh bao gdm loét man
tinh, vét thuong do tiéu dudng, vét thwong do bénh than kinh tiéu dudng, suy tinh mach,
suy dong mach, va vét thuong do ti de.

Vét thuong cép tinh bao gdm, nhung khong chi gidi han &, vét thuong sau phau
thuét, vét rach, trf va chd nut.

Theo mdt phuong 4n cu thé, cac hop chét va ché phdm dwoc md ta & ddy c6 thé
duogc str dung dé 1am lanh vét thuong do tiéu duong hodc ddy nhanh viéc 1am lanh vét
10ét & chan va ban chan xut phat tir dai thao dudng hoic thiéu méau ndo cuc bd & ddi
tuong.

Theo mot phuong an, vét thuong 1a vét thwong & bé mat. Theo mot phuong 4n
khac, vét thuong 1a vét thwong phau thuat (vi dy, vét thuong phau thuit bung hoic da
déyru@O.Theophuongénkhéc;véihuonglévétbéng.Theornétphuongénkhécnﬁa,

vét thuong 13 do tiép xic véi phéng xa.
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Céc hop chit va ché phdm duoc mé ta & day ciing ¢ thé duge sir dung dé lam
lanh vét thuong do tiéu duong, lam lanh vét thuong da day rudt, hodc 1am lanh su dinh
do, vi du, phiu thuat.

Céc hop chét va ché phdm duge mé ta & day ciing c6 thé duge st dung dé lam
lanh vét thuong ma xuét phat tir mét bénh khéc. Vi du, & bénh viém da, nhw bénh vay
nén va bénh viém da, c6 nhidu tinh hudng tén thwong da ma xuét phat tir bénh nay, va
gdy ra boi sy nirt sdu da, hodc xude da. Cac hop chét va ché pham dugc mé ta & day co
thé duge s dung dé 1am lanh vét thuong ma xuét phat tir cdc bénh nay, vi dy, bénh
viém & da, nhu bénh vay nén va bénh viém da.

Theo phuong an khac, vét thuong 1a vét thwong bén trong. Theo khia canh cu
thé, vét thuong bén trong 1a vét thuong man tinh. Theo mét khia canh cu thé khac, vét
thuong la vét thuong & mach. Theo mot khia canh cu thé khac nira, vét thuong bén trong
1a vét loét. Vi du vé cac vét thuong bén trong bao gdm, nhung khong chi gi6i han &, vét
rd va vét thuong bén trong lién quan dén phau thuat thim my, cic ddu hiéu bén trong,
bénh Crohn, viém loét dai trang, vét khau phau thuat bén trong va cb dinh xuong. Céc
vi du khéc v& céc vét thuong bén trong bao gdm, nhung khong chi gii han &, vét ro va
vét thuong bén trong lién quan dén phau thuat thAm my, cac d4u hiéu bén trong, vét
khau phiu thuat bén trong va c¢b dinh xuong.

Vi du vé cac vét thuong bao gdm, nhung khéng chi gi6i han &, trdy da, vét gay,
vét thuong hd khoang mang phdi (ttc 13, tran khi mang phdi hd), vét thuong béng, vét
dung giap, vét thuong do sing ban, vét thwong rach, vét thuong ho, vét thuong xuyén,
vét thuong duc thung, vét thwong dam thing, vét thuong xuyén, vét thuong dam, vét
thuong phau thuét, duéi da vét thuong, ton thuong do tidu duong, hoic vét thwong can.
Céc vi du khéc vé cac vét thuong ma c6 thé duoc diéu trj bang cac hop chit va ché
phdm dugc mé ta & ddy bao gdm céc tinh trang hodc vét thuong cip tinh, nhu bong do
nhiét, bong hoa chit, bong do phong xa, bong do tiép xtic qua mirc véi buc xa cuce tim
(vi dy, bong ning); ton thuong md co thé, nhu day chau 1a két qua ctia lao dong va sinh
con; tdn thuong con lai trong quy trinh y hoc, nhu thi thuét cét tAng sinh mén; cac tén
thuong do chin thuong bao gdm cit, rach, tudt da; ton thuong con lai do tai tan; ton
thuong sau phﬁu thuat, cling nhu céc tinh trang man tinh, nhu vét loét do ti de, loét do
nim lau, céc tinh trang bénh 1y lién quan dén dai thdo dudng va tudn hoan kém, va tit
c4 cac loai mun tring ca. Ngoai ra, vét thuong c6 thé bao gdbm bénh viém da, nhu chéc
1&, hdm da, viém nang 16ng va bénh t6 dia, vét thuong sau khi phau thuét nha; bénh nha

chu; vét thuong sau chén thuong; va vét thuong do khdi u. Céc vi du khéc nita vé céc
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vét thuong bao gdm vét cin cua dong vat, bénh vé dong mach, vét cdn va dbt cia con
tring, nhiém tring xuong, ghép da/co bi tén thuong, hoai thu, xé hodc rach da, 150 hoa
da, vét rach phau thuét, bao gdm vét thuong phiu thuat chdm hodc khong lanh, xuét
huyét nfo, phinh déng mach chd, nhuoc bi, va nhiém trung sau phau thuét.

Theo céc phuong 4n wu tién, vét thwong duge chon tir nhém bao gdmvét thuong
do bong, vét thuong rach, vét thuong hd, vét thuong phau thuat hodc sau phiu thuit,
thuong ton do tiéu dudng, bong nhiét, bong do héa chét, bong do phong xa, loét do i
de, loét do ndm lau, va tinh trang bénh Iy lién quan dén dai thao duong hodc tudn hoan
kém. Theo cac phuong 4n uu tién hon, vét thuong duoc chon tir nhém bao gdmvét
thwong rach, vét thuong hé, vét thuong phiu thuat hodc sau phau thuét, thuong tén do
tiéu duong, loét do ti d&, loét do nam lau, va tinh trang hodc vét thuong lién quan dén
dai thao dudng hodc tudn hoan kém.

Theo mdt sb phuong an, vét throng dwoc chon tir nhém bao gdbmvét thuong bong
khong phai do phong xa, vét thuong rach, vét thuong hd, vét thuong phiu thuét hodc
sau phau thuat, thuong tdn do tiéu dudng, bong nhiét, bédng do hda chét, loét do ti de,
l0ét do ndm l4u, va tinh trang bénh Iy lién quan dén dai thdo dudng hoic tudn hoan kém.
Theo mét s6 phuong an, vét thuong duge chon tir nhom bao gdmvét thuong rach, vét
thuong hé, vét thwong phiu thuat hodc sau phau thuat, thuong tdn do tiéu duong, loét
do ti d¢, loét do ndm l4u, va tinh trang bénh ly lién quan dén dai thdo dudng hodc tudn
hoan kém.

Sang ché con dé cap dén cac phuong phap va ché phdm lam giam sy tao seo
trong qua trinh lam lanh vét thuong & dbi twong. Cac hop chét va ché pham duoc mé ta
& day c6 thé dugc dung truc tiép cho vét thuong hodc cho cac té bao gan vét thuong véi
luong c6 hiéu qua dé 1am giam su tao seo & va/hodc quanh vét thuong. Do dé, theo mot
s6 phuong 4n, phuong phép lam giam su tao seo trong qua trinh 1am lanh vét thuong &
db6i twong duoc dé xudt, phuong phéap nay bao gdm viéc cho dbi twong ding lugng cé
hiéu qua chita bénh cia hop chat dugc md ta & dy (vi du, chét tc ché CRM1), hodc
mudi dugc dung cia né.

Vét thuong c6 thé bao gdm ton thuong bat ky dén phan bét ky ctia co thé dbi
tuong. Cac phuong phap duge md ta dé cai thién, 1am giam hodc giam bét su tao seo &
dbi trong ma co6 ton thuong do bong. Cac phwong phap dugc md ta dé diéu tri, 1am
giam sy xudt hién ctia, hodc 1am gidm kha ning phat trién cac vét seo phi dai ¢ dbi
tuong c6 vét thuong hodc tén thuong cap hoic man tinh.

Cdc roi loan khac
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Céc hop chit va ché phdm duge mé ta & ddy ciing ¢ thé dugc st dung dé didu
tri cac rdi loan vé sinh truéng md bét thuong va bénh xo hoa bao gdm bénh co tim gian,
bénh co tim phi dai, bénh co tim han ché, bénh xo hoa phdi, bénh xo hoa gan, bénh
viém cau thén, va cdc rdi loan than khac.

Liéu phdp xa tri két hop

Céc hop chét va ché phim dugc mé ta & ddy 14 hitu dung 1am chét ting d6 nhay
v6i phong xa. Do d6, cac hop chat va ché phdm dugc mo ta & day co thé duoc dung két
hop véi liéu phap xa tri. Li€u phép xa tri 1a viéc st dung phong xa nang lugng cao trong
y hoc (vi du, tia X, tia gama, hat tich di¢n) dé 1am co rut cac khdi u va tiéu diét cac té
bao 4c tinh, va thuong duoc ding 1am madt phan ciia phép didu tri bénh ung thu. Lidu
phép xa tri tiéu diét cac té bao ac tinh bing cach pha hiuy ADN ciia ching.

Liéu phap xa tri c6 thé duogc phan phdi cho ngudi bénh theo mdt vai cach. Vi du,
phoéng xa c¢6 thé dwoc phan phdi tir ngudn bén ngoai, nhuw may bén ndoai co thé ngudi
bénhﬂﬂnrXanjbéngchﬁnlﬁab&cxabénngoéLIjéuphépXanjbéngchﬁnlﬁabﬁcxa
bén ngoai dé diéu tri bénh ung thu sir dung ngudn phéng xa & bén ngoai ngudi bénh,
thuong 12 ddng vi phong xa, nhu °Co, 137Cs, hoic ngudn X quang ning luong cao, nhu
may gia téc tuyén tinh. Ngudn bén ngoai nay tao ra chim birc xa chudn truc huéng vao
ngudi bénh dén vi tri khdi u. Liéu phap xa tri ngudn bén ngoai tranh duge mot s6 vén
d& cua liéu phép xa tri ngudn bén trong, nhung né chiéu xa theo cich khong mong mudn
va khong can thiét vao lugng dang ké mo khong phai khbi u hodc khde manh trén dudng
di ctia chum birc xa cliing véi md khéi u.

Téc dung nguoc chiéu xa mo khoe manh nay co thé duoc lam gidm, trong khi
duy tri liéu phong xa chi dinh & mé khéi u, bang cach chiéu chiim birc xa bén ngoai vao
ngubib@ﬂl61n©tkm1cécgéc“céncéu”véichﬁnlﬁahéiulvéoviuikhéiu.Cécdon
vi thé tich mo6 khée manh cu thé, cing v6i dudng di cia chim buc xa, thay dbi, lam
giam lidu téng d6i véi mdi don vi mo khoe manh trong sudt toan b phép diéu tri.

Viéc chiéu xa mo khoe manh ciing ¢6 thé duogc lam giam bing cach chudn truc
chit ch& chim buc xa dén toan bd mit cit ngang cla khéi u vudng gbéc véi truc cua
chum btrc xa. Nhiéu hé théng ¢ sin dé tao ra sy chudn truc chu vi nhu vay, mot s6
trong d6 sir dung nhiéu man trp trugt ma, mdi cai, c6 thé tao ra mit na chan phong xa
co chuvituyy.

Pé sir dung chim birc xa bén ngoai, lugng phong xa c6 thé 1a cac phén it nhit
khoang 1 Gray (Gy) it nhit mot 1an cach ngay d6i vé6i thé tich diéu tri. Theo mot phurong
an cu thé, phong xa dugc dung trong céc phén it nhit khoang 2 Gray (Gy) it nhat mot
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1an mdi ngay so vai thé tich didu tri. Theo mot phwong an cu thé khac, phong xa duoc
ding trong céc phan it nhit khoang 2 Gray (Gy) it nhit mot 1an mdi ngay so véi thé tich
diéu tri trong nim ngay lién tuc mdi tudn. Theo mot phuong an cu thé khac, phéng xa
dugc ding trong céc phan 10 Gy cach ngdy, ba 1dn mdi tudn so véi thd tich didu tri.
Theo mot phuong 4n cu thé khac, tong cong it nhit khoang 20 Gy dugc dung cho nguoi
bénh ¢6 nhu cau. Theo mdt phuwong an cu thé khéc, it nhét khoang 30 Gy dugc dung
cho nguoi bénh ¢6 nhu ciu. Theo mdt phuong an cu thé khac, it nhét khoang 40 Gy
dugc dung cho ngudi bénh ¢6 nhu ciu.

Phd bién 13, ngudi bénh nhén liéu phap cham btrc xa bén ngoai bdn hodc nam
14n mot tudn. Toan bo liéu trinh dilu tri thuong kéo dai tir mot dén bay tudn tuy thudc
vao loai bénh ung thu va dich diéu tri. Vi du, nguoi bénh cé thé nhén liéu 2 Gy/ngay
trong sudt 30 ngay.

Liéu phap xa trj bén trong 1a liéu phép xa tri khu trd, nghia la ngudn phong xa
duge dat & vi tri khdi u hodc ving bi anh hudng. Liéu phap xa tri bén trong c6 thé duogc
phan phdi bang cach dit ngudn phong xa bén trong hodc canh khu vure cin didu tri. Lidu
phép xa tri bén trong con dugc goi 1a lidu phap xa tri gan. Liéu phap xa tri gan bao gém
diéu tri trong khoang va diéu tri trong k&. Theo diéu tri trong khoang, vat chira ngudn
phéng xa dugc dat ¢ hodc gén khéi u. Céc nguﬁ”)n nay dugc dat vao cac khoang cia co
thé. Theo phép didu tri trong k&, chi ¢ cic ngudn phong xa duoc dit vao khdi u. Cac
ngudn phéng xa ndy cé thé & trong ngudi bénh 1au dai. Phd bién 1, cac ngudn phéng
xa ¢6 thé duoc 1dy ra khoi nguoi bénh sau vai ngay. Cac ngudn phong xa 1a & trong vt
chtra.

C6 nhiéu phuong phap dé sir dung tac nhan dugc phéng xa. Vi du, tac nhan dugc
phéng xa c6 thé duoc ding bang cach phan phdi huéng dich hodc bing cach phan phdi
toan than cac thé lién hop phéng xa hudng dich, nhu khang thé danh diu phéng xa,
peptit danh ddu phong xa va hé phan phéi liposom. Theo médt phuong 4n cu thé vé phan
phéi hudng dich, tac nhan duoc tinh dugce danh ddu phong xa cé thé 1a khang thé duoc
dénh diu phéng xa. Xem, vi du, Ballangrud A. M., et al. Cancer Res., 2001; 61:2008-
2014 va Goldenber, D.M. J. Nucl. Med., 2002; 43(5):693-713, ndi dung cia ching dugc
dua vao day bang cach vién dan.

Theo mot phuong 4n cu thé khac vé phan phdi hudng dich, tic nhan dugc phong
xa ¢ thé duge dung dudi dang cac hé phan phdi liposom, nhu liposom don 16p nho,
liposom don 16p 16n va liposom da 16p. Céac liposom cé thé duoc tao ra tir cac loai

phospholipit, nhu cholesterol, stearylamin hodc phosphatidylcholin. Xem, vi du,
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Emfietzoglou D, Kostarelos K, Sgouros G. An analytical dosimetry study for the use of
radionuclide-liposome conjugates in internal radiotherapy. J Nucl Med 2001; 42:499-
504, ndi dung cua chung dugc dwa vao ddy bang cach vién dn.

Theo mdt phuong 4n cu thé nira vé phan phbi huéng dich, tdc nhan duge tinh
dugc danh ddu phong xa c6 thé 14 peptit danh ddu phong xa. Xem, vi dy, Weiner RE,
Thakur ML. Radiolabeled peptides in the diagnosis and therapy of oncological diseases.
Appl Radiat Isot 2002 Nov;57(5):749-63, ndi dung ctia chiing duge dua vao diy bang
céach vién dan.

Ngoai phan phdi hudng dich, liéu phap phéng xa gin c6 thé dugc st dung dé
phan phéi tic nhan dugc phong xa dén vi tri dich. Liéu phép xa tri gin 13 k¥ thuat ma
dat ngudn phong xa cang gan cang tdt vai vi tri khdi u. Thuong 12 ngudn nay duge dua
thing vao khdi u. Cac ngudn phéng xa c6 thé dudi dang day, hat hodc thanh. Thong
thuong, xesi, iridi hodc iot dugc st dung.

Li¢u phép xa tri toan than la mdt loai li€éu phap xa tri khéac va bao g?)m viéc st
dung céc chét phong xa trong méu. Liéu phép xa tri toan than 1a dang li€u phép hudng
dich. Theo liéu phap xa tri toan than, ngudi bénh thudng udng hodc nhan lidu tiém chit
phong xa, nhu iot phong xa hodc chét phong xa gan véi khang thé don dong.

“Tac nhan dugc phong xa,” nhu dugc dinh nghia & day, chi tdc nhan dugc ma
chira it nhit mot ddng vi phong xa phét xa. Céc tac nhan duoc phong xa duge sir dung
phé bién trong y hoc hat nhan dé chén doan va/hodc didu tri cac bénh khac nhau. Téc
nhan dugc tinh duoc dénh_déu;phéng xa, Vi du,khéngthé danh déu.phéng xa, chtra
ddng vi phéng xa (RI) ma dong vai trd 1am ngudn phéng xa. Nhu dwoc du tinh & day,
thuat ngit “ddng vi phong xa” bao gdm bao gébm cac dong vi phong xa kim loai va phi
kim loai. Dé)ng vi phéng xa dugce chon dya trén ing dung y hoc ctia tdc nhan dugc tinh
duoc danh diu phong xas. Néu ddng vi phong xa 1a ddng vi phong xa kim loai, chét tao
chelat thuong 1a dugc ding dé gin ddng vi phéng xa kim loai v6i phan con lai cia phan
ttr. Néu ddng vi phong xa 1a ddng vi phong xa phi kim loai, ddng vi phong xa phi kim
loai thuong duge lién két truc tiép hodc qua mot lién két véi phén con lai cia phan ti.

Nhu dugce st dung trong ban mé ta nay, “ddng vi phong xa kim loai” 12 ddng vi
phong xa kim loai thich hgp bét ky hitu dung trong quy trinh diéu tri hodc chin doén in
vivo hodc in vitro. Cac ddng vi phong xa kim loai thich hop bao gdém, nhung khéng chi
gi¢i han &: Actini-225, Antimon-124, Antimon-125, Asen-74, Bari-103, Bari-140,
Beryli-7, Bitmut-206, Bitmut-207, Bitmut212, Bitmut213, Catmi-109, Catmi-115m,
Canxi-45, Xeri-139, Xeri-141, Xeri-144, Xesi-137, Crom-51, Coban-55, Coban-56,
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Coban-57, Coban-58, Coban-60, Coban-64, Béng—60, Déng-62, Déng-64, Déng-67,
Ebiri-169, Europi-152, Gali-64, Gali-67, Gali-68, Gadolil53, Gadoli-157 Vang-195,
Vang-199, Hafini-175, Hafini-175-181, Honmi-166, Indi-110, Indi-111, Iridi-192, Sét
55, Sét-59, Kripton85, Chi-203, Chi-210, Luteti-177, Mangan-54, Thiy ngan-197,
Thiy ngan203, Molipden-99, Neodim-147, Neptuni-237, Niken-63, Niobi95, Osmi-
185+191, Paladi-103, Paladi-109, Platin-195m, Prazeodim-143, Prometi-147, Prometi-
149, Proactini-233, Radi-226, Reni-186, Reni-188, Rubidi-86, Ruteni-97, Ruteni-103,
Ruteni-105, Ruteni-106, Samari-153, Scandi-44, Scandi-46, Scandi-47, Seleni-75, Bac-
110m, Bac-111, Natri-22, Stronti-85, Stronti-89, Stronti-90, Luu huynh-35, Tantali-
182, Tecneti-99m, Telua-125, Telua-132, Tali-204, Thori-228, Thori-232, Tali-170,
Thiéc-113, Thiée-114, Thiée-117m, Titan-44, Tungsten-185, Vanadi-48, Vanadi-49,
Ytebi-169, Ytri-86, Ytri-88, Ytri-90, Ytri-91, KEm-65, Ziriconi-89, va Ziriconi-95.

Nhu duoc st dung trong ban md ta ny, “déng vi phong xa phi kim loai” 1a ddng
vi phong xa phi kim loai thich hop bit ky (d6ng vi phéng xa phi kim loai) hitu dung
trong quy trinh diéu tri hodc chin doan in vivo hoic in vitro. Céc ddng vi phéng xa phi
kim loai thich hgp bao gém, nhung khong chi gi¢i han &: Iot-131, Tot-125, Tot-123,
Photpho-32, Astatin-211, Flo-18, Cacbon-11, Oxy-15, Brom-76, va Nito-13.

Viéc xé4c dinh chit ddng phéan thich hop nhét cho li¢u phép xa tri doi hoi cén
nhiic nhidu yéu t6 khac nhau. Cac yéu t6 nay bao gdm sy hép thu va gitr & khéi u, do
thanh loc ctia méu, tbc do phéan bb phéng xa, thoi gian ban thai va hoat tinh ddc hi¢u
ctia ddng vi phéng xa, va tinh kha thi cta viéc san xuét trén quy mé 16n ddng vi phong
xa theo kiéu kinh t&. Diém mau chbt ddi vé6i thudc c6 phong xa dé diéu tri bénh 1a phai
phan phdi luong can thiét ctia lidu phong xa dén céc té bao khdi u va dat duge hidu qua
gdy doc té bao hoic diét té bao ung thu trong khi khong gy céc tac dung phu khong thé
kiém soat.

Ul tién 13 thoi gian ban thai ciia tu nhién ctia ddng vi phéng xa diéu trj bénh 1a
trong tu vai thoi gian ban thai sinh hoc cta thudc c6 phong xa & vi tri khéi u. Vi du,
néu thoi gian ban thai cla ddng vi phong xa qua ngén, nhidu sy phan ra s& xudt hién
truée khi thube c6 phong xa nay dat ti 1& dich/nén t6i da. Mt khac, thoi gian ban thai
qua dai co thé gy ra viéc nhan phéng xa khong can thiét cho mé binh thudng. Ly tudng
1a, d@)ng vi phong xa nén c6 thoi gian ban thai du dai dé dat duoc tde do nhan phong xa
nho nhét va d chiéu xa tit ca cac té bao trong subt cac giai doan nhay véi phong xa
nhét cua chu ky té bao. Ngoai ra, thoi gian ban thai cia ddng vi phong xa phai dai du

dé cho phép thoi gian sén xuét, chao ban va van chuyén thich hop.
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Céc can nhic thuc té khac trong viée lua chon dong vi phong xa cho tmg dung
cu thé & liéu phap didu tri khdi u 1a tinh kha dung va chét lwong. D6 tinh khiét phai du
va ¢ thé san xuét duoc, vi chi can luong vét tap chét c6 thé anh huéng dén viéc danh
diu phong xa va do tinh khiét héa hoc phong xa ciia thude c6 phong xa nay.

Céc vi tri thu thé dich & cac khéi u thuong chi giéi han & mot s6. Nhur vay, uu
tién 1a dong vi phéng xa c6 hoat tinh didc hi€u cao. Hoat tinh dac hi¢u phu thudc chu
yéu vio phuong phép san xuit. Céc tap chit kim loai vét phai duoc han ché & mirc thap
nhit do chiing thuong canh tranh v6i ddng vi phong xa vé chét tao chelat va phirc kim
loai cua ching canh tranh vé thu thé gén két voi tac nhan chelat hoa dugc danh dau
phéng xa.

Loai phéng xa ma thich hop dé sir dung & cac phuong phap c6 thé thay ddi. Vi
du, phéng xa c6 thé ¢6 tinh dién tir hodc dang hat v& ban chit. Phong xa dién tir hitu
dung trong thyc tién theo sang ché bao gdm, nhung khéng gidi han &, tia X va tia gama.
Phong xa dang hat hitu dung trong thuc tidn theo sang ché bao gdm, nhung khong gi6i
han &, cadc chum electron (hat beta), cdc chum proton, cdc chum notron, cac hat alpha,
va cac hat meson pi 4m. Phong xa c6 thé dugc phan phdi nho sir dung thiét bi va phuong
phép didu tri phong xa thong thudng, va bang cac phuong phép xa tri trong phiu thuét
va xa phiu. Thao luén khéc lién quan dén cic phép diéu tri phong xa thich hop dé sir
dung trong thuc tién theo sang ché c6 thé dugc tim thiy trong sudt tai lidu Steven A.
Leibel et al., Textbook of Radiation Oncology (1998) (publ. W. B. Saunders Company),
va cu thé 1a & cac Chuong 13 va 14. Phéng xa ciing c6 thé dugc phan phdi bang cac
phwong phap khac nhu phan phéi huéng dich, vi du bang cic “hat” phéng xa hodc bing
cach phan phdi toan than cac thé lién hop phéng xa huéng dich. J. Padawer et al.,
Combined Treatment with Radioestradiol lucanton in Mouse C3HBA Mammary
Adenocarcinoma and with Estradiol lucanton in an Estrogen Bioassay, Int. J. Radiat.
Oncol. Biol. Phys. 7:347-357 (1981). Cac phuong phap phan phdi phong xa khac c6 thé
duge stir dung trong thuc tién theo sang ché.

Déi voi liéu phap diéu tri khdi u, ca chit phat xa hat o va B da duge nghién ctu.
Céc hat alpha la cac tdc nhan gy doc té bao dic biét tét vi chung lam tién tan luong 16n
nang lugng trong khoang dudng kinh ciia mot hodc hai té bao. Cac chat phat xa hat p
6 khoang xuyén thau twong ddi dai (2-12 mm trong md) tity thudc vao mirc ning lugng.
Khoang xuyén thau dai 1a dic biét quan trong d6i voi cac khdi u rdn ma co sy biéu hién
dong méau va/hodc thu thé khong dong nhét. Céac chét phét xa hat B tao ra sy phan b
lidu ddng nhat hon ngay ca khi ching dugc phan bb khong ddng nhét trong mé dich.
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Theo mdt phurong 4n cu thé, cac lwgng c6 tac dung diéu tri bénh cua cac hop chét
nay va ché phdm duogc mé ta & day duoc dung két hop vé6i luong c6 hiéu qué chita bénh
ctia lidu phap xa tri dé didu tri bénh ung thu (v dy, phdi bénh ung thu, nhu ung thu phdi
té bao khong nhd). Luong phong xa cin thiét ¢ thé duoc xé4c dinh béi ngudi ¢ hiéu
biét trung binh trong linh vuc nay dua trén céc lidu da biét cho loai bénh ung thu cu thé.
Xem, vi du, Cancer Medicine tai ban 1an 5, bién tap boi R.C. Bast et al., July 2000, BC
Decker.

Phén boc 16 néu trén md ta sang ché mot cach téng quat. Co thé dat dugc viéc
hiéu sang ché toan dién hon béng cach tham chiéu dén cac vi du cu thé sau. Cac vi du
nay duoc mé ta chi nhdm muc dich minh hoa va khéng duoc hidu 12 1am gi6i han pham
vi clia sang ché. Cac thay dbi vé dang va céc thay thé twong duong dugc dy tinh dudi
dang cac tinh hudng c¢6 thé d& xuét hodc render expedient. Mic d cac thuat ngit cu thé
da duoc ding trong ban mb ta nay, cac thuat ngit ndy duoc du tinh dé mé ta va khong
lam gi6i han séng ché.

Vi du thue hién sang ché

Cdc tir viét tdt

aq. Trong nuédc

DMF N,N-Dimetylformamit
DMSO Dimetylsulfoxit

eq. (céc) dang tvong duong
Et Etyl

EtOAc Etyl axetat

g gam

h gio

HPLC Séc ky 1éng hiéu ning cao
LCMS Phuong phap séc ky 16ng ghép khbi phd
Me metyl

mg miligam

min phut

mL mililit

NMM N-metyl morpholin

NMR Cong hudng tir hat nhan
Ph phenyl

THF Tetrahydrofuran
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R Thoi gian luu

Xuyén sudt phan mo ta sau clia cac quy trinh ndy, can phai hidu ring, khi thich
hqp,nhénlbéovéthkﬂxhqpséduqcdua\@o,vésmldéloaibérakhéLcécchétphén
ling v cac chat trung gian khac nhau theo cach ma duoc hiéu d& dang bai ngudi ¢6 hidu
biét trung binh trong linh vuc téng hgp hitu co. Cac quy trinh thong thuong dé st dung
cécnhénlbaavénéycﬁngrﬂurviduvécécnhénlbéovéthmhlmq)duqcrnété,vidu,
trong “Protective Groups in Organic Synthesis”, T.W. Green, P.G.M. Wuts, Wiley-
Interscience, New York, (1999). Ciing can hiéu ring viéc bién d6i nhém hodc phan tir
ﬂéthénhnhén1hoacphﬁnt&thékhécbéngthaotéchéahoccéthéduqcﬁénhénhuén
san phdm trung gian hoic cudi bat ky trong qué trinh tdng hop dén san pham cubi, trong
d6 loai bién ddi c6 thé co chi bi giéi han bdi tinh khong twong hop vn ¢6 cua céc chirc
khéac dugc mang bédi phan tir & giai doan do6 véi didu kién hodc chét phéan g dugc dung
trong bién d6i nay. Tinh khong twong hop vén c6 nhu vay, va cach dé pha v ching
bang céach thuc hién cac bién d6i va cac bude tdng hop thich hop theo thi tu thich hop,
s& duoc hidu d& dang béi ngudi c6 hiéu biét trung binh trong linh vuc tdng hop hitu co.
Vi du vé céc bién d6i dugc dua ra dudi day, va can phai hiéu ring cac bién ddi duoc
md ta khong chi bj giéi han & cac nhém hodc phan tir thé chung ma cac bién dbi nay
dwge minh hoa. Céc ndi dung tham khao va mé ta vé cac bién ddi thich hop khac duoc
dua ra trong “Comprehensive Organic Transformations — A Guide to Functional Group
Preparations” R. C. Larock, VHC Publishers, Inc. (1989). Céc ndi dung tham khao va
md ta vé cac phan ung thich hop khac dugc mod ta trong céc sd tay hoa hoc hitu co, vi
du, “Advanced Organic Chemistry”, March, 4th ed. McGraw Hill (1992) hodc,
“Organic Synthesis”, Smith, McGraw Hill, (1994). Cac k§ thut tinh ché cac chat trung
gian va cac san pham cudi bao gém vi dy, phép sic ky pha xudi va nguge trén cdt hoic
dia quay, tai két tinh, chung cét va chiét 1ong-1ong hoic ran-16ng, ma s& duoc hidu dé
déngbéingudicélﬁéulﬁétnungbhﬂlnonglhﬁlvucnay.Cécdhﬂ1nghﬁ1vécécph§n
tr thé va nhom 1a nhu & cong thire I ngoai trir khi duoc dinh nghia khic. Thuat ngit
“nhiét do trong phong” va “nhi¢t d§ mai truong” nghia 1a, trir khi cé quy dinh khéc,
nhiét d6 gifta 16 va 25°C. Thuat ngit “hdi luu” nghia 13, trir khi ¢6 quy dinh khac, khi
n6i dén dung méi duoc dung, nhiét do & hodc trén diém sbi ctia dung méi duge néi dén.

Vi du 1. Cac quy trinh téng hop

Téng hop 3-(3-(3, 5-Bis(triflometyl)phenyl)-1H-1,2,4-triazol-1-yl)-2-
(pyridin-2-yl) acrylonitril (100):
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Téng hop 3-etoxy-2-(pyridin-2-yl) acrylonitril (2):

2-Pyridyl axetonitril (1) (1,00 g, 8,46 mmol) va trietyl orthoformat (1,25 g, 8,46
mmol) duge bd sung vao axetic anhydrit (1,73 g, 16,93 mmol) ¢ nhiét do trong phong.
Hdn hop phan tmg thu duoc dwoc 1am néng & nhiét do 100°C trong 3 gio, lam ngudi
dén nhiét do trong phong, pha lodng bang nudc (500 mL), va chiét bang etyl axetat (100
mL x 3). Cac 16p hitu co két hop dugc rira bé‘mg nude mudi, [am kho trén NaySO4 khan,
va ¢d trong ap sudt giam dé cho ra 800 mg chét thd 3-etoxy-2-(pyridin-2-yl) acrylonitril
(2), ma dugc st dung trong budc tiép theo ma khong can tinh ché thém. Hiéu suét
(34%), LCMS: m/z 175,20 [M+H]*, tr =1,52 pht.

Téng hop 3-hydrazinyl-2-(pyridin-2-yl) acrylonitril (3):

3-Etoxy-2-(pyridin-2-yl)acrylonitril (2) (800 mg, 4,59 mmol) va hydrazin hydrat
(230 mg, 4,59 mmol) duogc bd sung vao nudc (8 mL) & nhiét d6 trong phong. Hon hop
phan Gng dugc lam noéng & nhiét do 80°C trong 1 gid, lam ngudi dén nhiét do trong
phong, pha lodng bang nude (500 mL) va chiét bang etyl axetat (3 x 100 mL). Cac 16p
hiru co két hop duoc rira bang nude mudi, 1am kho trén Na,SO4 khan, va ¢o trong ap
sudt giam dé cho ra 435 mg chit thd 3-hydrazinyl-2-(pyridin-2-yl) acrylonitril (3), ma
duoc st dung trong budc tiép theo ma khong cin tinh ché thém. Hiéu suét (42%),
LCMS: m/z 161,18 [M+H]", tr =0,24 phut.

Téng hop metyl 3, 5-bis(triflometyl)benzimidothioat (5):

3,5-Bis (triflometyl) benzothioamit (4) (15,0 g, 54,91 mmol) va metyl iodua
(38,97 g, 274,53 mmol, 17,1 mL) dugc bd sung vao ché do an udngyl ete (120 mL)
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& 0°C. Hdn hop phan tng duoc khudy & nhiét do trong phong trong 12 gio. San
pham rin duogc loc va lam kho dé cho ra metyl 3,5-bis (triflometyl) benzimidothioat
(5). Hiéu suat (8 g, 51%), '"H NMR (400 MHz, DMSO-ds) ¢ 8,51 (s, 1H), 8,44 (s,
2H), 2,72 (s, 3H).

Téng hop metyl-V'-(2-xyano-2-(pyridin-2-yl)vinyl)-3,5-bis(triflometyl)
benzimidohydrazit (6):

Metyl 3, 5-bis (triflometyl) benzimidothioat (5) (300 mg, 1,04 mmol) va 3-
hydrazinyl-2-(pyridin-2-yl) acrylonitril (3) (184 mg, 1,15 mmol) dugc bd sung vao
dimetylformamit (1,5 mL) & nhiét d6 trong phong. Sau khi khudy & nhiét do trong
phong trong 1 gid, hdn hop phan tng duge pha lodng bing nuéc (500 mL) va chiét
bang etyl axetat (3x100 mL). Cac 16p hitu co két hop duoc rira bing nude mudi, 1am
kho trén NazSO4 khan va cb trong ap suét giam dé cho ra 400 mg chét thd N'-(2-xyano-
2-(pyridin-2-yl)vinyl)-3,5-bis(triflometyl) benzimidohydrazit (6) ma dugc st dung
trong budc tiép theo ma khong cin tinh ché thém. Higu sudt (96%).

Téng hop 3-(3-(3,5-bis(triflometyl)phenyl)-1H-1,2,4-triazol-1-yl)-2-
(pyridin-2-yl)acrylonitril (100):

N'-(2-xyano-2-(pyridin-2-yl) vinyl)-3,5-bis (triflometyl) benzimidohydrazit (6)
(400 mg, 1,00 mmol) va trietyl orthoformat (148 mg, 1,00 mmol) dugc bd sung vao axit
axetic (2 mL) & nhiét dd trong phong. Hon hgp phan tng duoc 1am néng & nhiét do
100°C trong 30 phat. Sau khi 1am ngudi dén nhiét d¢ trong phong, hdn hop phan tmg
dugc pha lodng bang nude (500 mL) va chiét bang etyl axetat (2 x 50 mL). C4c 16p hitu
co két hop duge rira bang nude mubi, 1am kho trén Na;SO4 khan, ¢d trong &p sut giam
va tinh ché bing sic ky silica gel dé thu duoc 3-(3-(3,5-Bis(triflometyl)phenyl)-1H-
1,2,4-triazol-1-yl)-2-(pyridin-2-yl) acrylonitril (100). Hi¢u sudt (100 mg, 24 %). 'H
NMR (400 MHz, DMSO-ds) 6 10,11 (s, 1H), 9,05-9,01 (m, 3H), 8,68-8,67 (m, 1H),
8,47-8,45 (m, 2H), 8,05-8,00 (m, 1H), 7,36-7,33 (m, 1H). LCMS: m/z 410,29
[M+H]", RT=2,71 phut.

Téng hop (E)-isopropyl 3-(3-(3,5-bis(triflometyl)phenyl)-1H-1,2,4-triazol-1-
yl)-2-(pyridin-3-yl)acrylat (101):

Quy trinh téng quat 1: Ghép d6i chép Suzuki

-77-



23668

- )-
C
).-r.o >:,_0

‘ 1 e
B E

N [ NN
CCn o “n , e A e
f _“‘\rﬂ:@r« N —— N . rJC\\/-\-: N \...Ji
L Pa(PPhy )y, C32C05, L
dioxan .10 e
CFs, 7 cry, 101

(£)-Isopropyl 3-(3-(3,5-bis(triflometyl)phenyl)-1H-1,2,4-triazol-1-yl)-2-bromo-
acrylat (7) (1,0 g, 2,0 mmol), axit pyridin 3-boronic (0,39 g, 3,20 mmol) va dung dich
ctia xesi cacbonat (1,38 g,4,0 mmol) trong nuéc (5 mL) duoc bd sung vao dioxan (20
mL) & nhiét do trong phong, khir khi va syc bang khi Na. Tetrakis(triphenylphosphin)
paladi (0) (0,23 g, 0,2 mmol) dwoc bd sung vao hdn hop phan tmg va hdn hop thu duoc
duoc khtr khi, va suc bang khi Na. Hon hop phan tmg dugc khudy & nhiét d6 50°C trong
12 git. H3n hop phan tng duoc pha lodng bing nude (150 mL) va chiét bang etyl axetat
(3 x 50 mL). Cac 16p hitu co két hop duge rira bing nude mubi, lam kho trén NaxSO4
khan va cb trong 4p suét giam. San phim tho dugc tinh ché bang sic ky silica gel nhes
st dung (EtOAc 10% trong hexan) d& cho ra (E)-isopropyl 3-(3-(3, 5-
Bis(triflometyl)phenyl)-1H-1,2,4-triazol-1-yl)-2-(pyridin-3-yl) acrylat (101). Higu suét
(0,399 g, 40%), 'H NMR (400 MHz, DMSO-ds) 6 9,16 (s, 1H), 8,58 (s, 2H), 8,48 (s,
1H), 8,23 (s, 1H), 8,06 (s, 2H), 7,74 (d, J = 7,2 Hz, 1H), 7,48-7,45 (m, 1H), 5,12-
5,06 (m, 1H), 1,28-1,26 (m, 6H). LCMS: m/z 471,37 [M+H]*, RT=2,73 phut.

Téng hop (E)-3-(3-(3,5-bis(triflometyl)phenyl)-1H-1,2,4-triazol-1-yl)-2-
(pyridin-3-yDacrylonitril (102), axit (E)-3-(3-(3,5-bis(triflometyl)phenyl)-1H-
1,2,4-triazol-1-yl)-2-(pyridin-3-yl)acrylic (103) va (E)-3-(3-(3,5-bis(triflometyl)-
phenyl)-1H-1,2,4-triazol-1-yl)-2-(pyridin-3-yl)acrylamit (104):
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Tong hop axit (E)-3-(3-(3,5-bis(triﬂ0metyl)phenyl)-1H-1,2,4-triaz01—1-yl)-2-
(pyridin-3-yDacrylic (103).

Quy trinh téng quat 2: Thiyy phan este

Isopropyl (E)-3-(3-(3,5-Bis(triflometyl)phenyl)-1H-1,2,4-triazol-1-y1)-2-
(pyridin-3-yl) acrylat (101) (1,1 g, 2,3 mmol) dugc hoa tan trong dung dich ctia THF:
H,O (1:1) (11 mL) va LiOH.H20 (0,29 g, 7,0 mmol) & 0°C. Hdn hop phan tng duogc
khudy & nhiét do trong phong trong 4 gid. Hon hgp phan ting duoc chuyén 1én nude
d4 va trung hoa nho st dung dung dich HCI 3M (10 mL) va chiét bing etyl axetat
(50 mL x 3). Cac 16p hitu co két hop duge rira bing nudc mudi va lam kho trén
Na;SO04 L6p hitu co duogce ¢d trong 4p sudt giam va san phdm thd duge tinh ché bing
sic ky silica gel (6% MeOH trong CH>Cl) dé cho ra axit (E)-3-(3-(3,5-
bis(triflometyl)phenyl)-1H-1,2,4-triazol-1-y1)-2-(pyridin-3-ylacrylic (103). Hi¢u
sudt (0,42 g, 42%), 'H NMR (400 MHz, DMSO-ds) ¢ 13,33 (s, 1H), 9,12 (s, 1H),
8,59-8,56 (m, 2H), 8,46 (s, 1H), 8,23 (s, 1H), 8,07 (s, 2H), 7,74-7,70 (m, 1H), 7,47-
7,43 (m, 1H). LCMS: m/z 429,29 [M+H]", RT=2,17 pht.

Téng hop (E)-3-(3-(3,5-bis(triflometyl)phenyl)-1H-1,2,4-triazol-1-yl)-2-
(pyridin-3-yl)acrylamit (104).

Quy trinh téng quat 3: Chuyén héa axit carboxylic thanh amit bic mét

Axit (E)-3-(3-(3,5-Bis(triflometyl)phenyl)-1H-1,2,4-triazol-1-yl-2-(pyridin-
3-yl) acrylic (103) (1 g, 2,3 mmol) dugc hoa tan trong THF (10mL) va lam lanh dén
0 °C. B6 sung isobutyl cloformat (0,49 g, 3,64mmol), N-metyl morpholin (0,33 g,
3,26 mmol) vao dung dich nay. H3n hop phan img dugc khudy & nhiét d¢ trong phong

-79-



23668

trong 30 phtt. Hon hop phan ting duoc loc va suc khi amoniac qua dich loc trong 15
phtt & 0°C. Hon hop phan tng dugc chuyén 1én nudc da va hop chat dugc chiét bang
etyl axetat (3 x 50 mL). Céc 16p hitu co két hop duoc rira bang nude mudi va lam
kho trén Na;SO4 khan. Lép hitu co duge ¢d trong &p suat giam va san pham thd dugc
tinh ché bang sic ky silica gel dé cho ra 0,370 g (E)-3-(3-(3,5-bis(triflometyl)
phenyl)-1H-1,2,4-triazol-1-y1)-2-(pyridin-3-yl) acrylamit (104). Hi¢u suit (0,370 g,
37%), '"H NMR (400 MHz, DMSO-ds) ¢ 8,99 (s, 1H), 8,61-8,59 (m, 1H), 8,45 (s,
1H), 8,30 (s, 1H), 8,22 (s, 1H), 8,09 (s, 2H), 7,71-7,69 (m, 1H), 7,61 (s, 1H), 7,48-
7,45 (m, 1H), 7,23 (s, 1H). LCMS: m/z 428,30 [M+H]", RT=2,31 phut.

Téng hop (E)-3-(3-(3,5-bis(triflometyl)phenyl)-1H-1,2,4-triazol-1-yl)-2-
(pyridin-3-yDacrylonitril (102).

Quy trinh tong quat 4: Chuyén héa amit bic mét thanh nitril

(E)-3-(3-(3,5-Bis(triflometyl)phenyl)-1H-1,2,4-triazol-1-yl)-2-(pyridin-3-
ylacrylamit (104) (260 mg, 0,60 mmol) dugc hoa tan trong dimetylformamit (5 mL)va
lam lanh dén 0 °C bd sung oxyclorua photpho (110 mg, 1,21 mmol) vao d6. Hén hop
phan tmg duoc khudy & 0°C trong 1 gid, chuyén vao nudc dé va chiét bing etyl axetat
(3 x 50 mL). Cac 16p hitu co két hop duoc rira bing nude mudi, lam khd trén NaSO4
khan, ¢b trong ap suét giam. San phdm tho duoc tinh ché bing sic ky silica gel dé cho
ra (E)-3-(3-(3,5-bis(triflometyl)phenyl)-1H-1,2,4-triazol-1-yl)-2-(pyridin-3-yl)-acrylo-
nitril (102).Hiéu suét (0,08 g, 32%), '"H NMR (400 MHz, DMSO-ds) § 9,04 (s, 1H),
8,73 (s, 1H), 8,68-8,67 (m, 1H), 8,59 (s, 1H), 8,28 (s, 1H), 8,13 (s, 2H), 8,00-7,97 (m,
1H), 7,55-7,52 (m, 1H). LCMS: m/z 410,0 [M+H]", RT=2,37 phut.

Tong hop (E)-3-(3-(3,5-bis(triflometyl)phenyl)-1H-1,2,4-triazol-1-yl)-2-
(pyridin-4-yDacrylonitril (105), isopropyl (E)-3-(3-(3,5-bis(triflometyl)phenyl)-
1H-1,2,4-triazol-1-yl)-2-(pyridin-4-yl)acrylat (106), axit (E)-3-(3-(3,5-bis(triflo-
metyl)phenyl)-1H-1,2,4-triazol-1-yl)-2-(pyridin-4-yl)acrylic (107), va (E)-3-(3-(3,5-
bis(triflometyl)phenyl)-1H-1,2,4-triazol-1-yl)-2-(pyridin-4-yl)acrylamit (108):
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Téng hop isopropyl (E)-3-(3-(3,5-bis(triflometyl)phenyl)-1H-1,2,4-triazol-1-
yD)-2-(pyridin-4-yl)acrylat (106):

Isopropyl (£)-3-(3-(3,5-bis(triflometyl)phenyl)-1H-1,2,4-triazol-1-yl)-2-
(pyridin-4-yl)acrylat (106) dugc tong hop nho st dung Quy trinh tdng quét 1. Hidu suét
(9%), 'H NMR (400 MHz, DMSO-ds) 6 9,13 (s, 1H), 8,63-8,61 (m, 2H), 8,54 (s,
1H), 8,24 (s, 1H), 8,06 (s, 2H), 7,34-7,32 (m, 2H), 5,10-5,06 (m, 1H), 1,27-1,25 (m,
6H). LCMS: m/z 471,5 [M+H]", RT=2,73 pht.

Téng hop axit (E)-3-(3-(3,5-bis(triflometyl)phenyl)-1H-1,2,4-triazol-1-yl)-2-
(pyridin-4-yl)acrylic (107):

Axit (E)-3-(3-(3,5-Bis(triflometyl)phenyl)-1H-1,2,4-triazol-1-yl)-2-(pyridin-4-
yDacrylic (107) dugc tdng hop nhd st dung Quy trinh tdng quat 2. Hiéu sudt (52%), 'H
NMR (400 MHz, DMSO-ds) 6 13,38 (s, 1H), 9,12-9,08 (m, 1H), 8,63-8,53 (m, 3H),
8,25-8,22 (m, 1H), 8,10-8,06 (m, 2H), 7,35-7,31 (m, 2H). LCMS: m/z 429,11
[M+H]*, RT=2,01 pht.

Téng hop (E)-3-(3-(3,5-bis(triflometyl)phenyl)-1H-1,2,4-triazol-1-yl)-2-
(pyridin-4-yl)acrylamit (108).

(E)-3-(3-(3,5-Bis(triflometyl)phenyl)-1H-1,2,4-triazol-1-yl)-2-(pyridin-4-yl)-
acrylamit(108) duogc tdng hop nhd sit dung Quy trinh téng quat 3. Hiéu suét (33%), 'H
NMR (400 MHz, DMSO-ds) ¢ 8,95 (s, 1H), 8,66-8,62 (m, 2H), 8,24-8,23 (m, 2H),
8,09 (s, 2H), 7,63 (s, 1H), 7,31-7,29 (m, 2H), 7,18 (s, 1H). LCMS: m/z 428,16
[M+H]*, RT=2,10 phut.

Téng hop(E)-3-(3-(3,5-bis(triflometyl)phenyl)-1H-1,2,4-triazol-1-yl)-2-
(pyridin-4-yl)acrylonitril (105):
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(E)-3-(3-(3,5-Bis(triflometyl)phenyl)-1H-1,2,4-triazol-1-yl)-2-(pyridin-4-
yl)acrylonitril(105)dugctdng hop nhd sir dung Quy trinh tdng quat 4. Hidu suit (58%),
"H NMR (400 MHz, DMSO-ds) 6 9,16 (s, 1H), 9,04 (s, 1H), 8,77-8,75 (m, 2H), 8,61 (s,
2H), 8,38 (s, 1H), 7,72-7,70 (m, 2H). LCMS: m/z 410,1 [M+H]", RT=2,64 phut.

Téng hop isopropyl (Z)-3-(3-(3,5-bis(triflometyl)phenyl)-1H-1,2,4-triazol-1-
yl)-2-(thiazol-2-yl)acrylat (109), (£)-3-(3-(3,5-bis(triflometyl)phenyl)-1H-1,2,4-
triazol-1-yl)-2-(thiazol-2-yl)acrylonitril (110) va (£)-3-(3-(3,5-bis(triflometyl)-
phenyl)-lH—1,2,4-triazol—1-yl)-2-(thiazol-Z-yl)acrylamit (111)
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Téng hop isopropyl (2)-3-(3-(3,5-bis(triflometyl)phenyl)-1H-1,2,4-triazol-1-
yl)-2-(thiazol-2-yl)acrylat (109):

Isopropyl (2)-3-(3-(3,5-bis(triflometyl)phenyl)-1H-1,2,4-triazol-1-yl)-2-
(thiazol-2-yl)acrylat (109) dugc tong hop nhe sir dung Quy trinh tdng quat 5, duoc md
ta chi tiét dbi voi viée tdng hop (E)-3-(3-(3,5-bis(triflometyl)phenyl)-1H-1,2,4-triazol-
1-y1)-N,N-dimetyl-2-(pyridin-4-yl)acrylamit(113). Hi€u suét (54%). '"H NMR (400
MHz, DMSO-ds) J 9,27 (s, 1H), 9,12 (s, 1H), 8,59 (s, 1H), 8,27 (s, 1H), 8,22 (s,
2H), 7,88 (s, 1H), 5,13-5,01 (m, 1H), 1,25 (d, J = 6 Hz, 6H). LCMS: m/z 477,18
[M+H]*, RT = 2,94 phut.

Téng hop axit (£)-3-(3-(3,5-bis(triflometyl)phenyl)-1H-1,2,4-triazol-1-yl)-2-
(thiazol-2-yl)acrylic (8):

Axit  (2)-3-(3-(3,5-Bis(triflometyl)phenyl)-1H-1,2,4-triazol-1-yl)-2-(thiazol-2-
ylacrylic (8) dugc tbng hop nhd str dung Quy trinh tbng quat 2 va san pham tho dugc
stt dung trong budc ké tiép ma khong can tinh ché.

Téng hop (2)-3-(3-(3,5-bis(triflometyl)phenyl)-1H-1,2,4-triazol-1-yl)-2-
(thiazol-2-yDacrylamit (111):
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(£)-3-(3-(3,5-Bis(triflometyl)phenyl)-1H-1,2,4-triazol-1-yl)-2-(thiazol-2-yl)-
acrylamit (111) duoc tong hop nho sir dung Quy trinh tbng quat 3. Hiéu suét (55%). 'H
NMR (400 MHz, DMSO-ds) d 9,26 (s, 1H), 9,97 (s, 1H), 8,26-8,22 (m, 4H), 7,87
(s, 1H), 7,70 (s, 1H), 7,50 (s, 1H). LCMS: m/z 434,21 [M+H]", RT= 2,28 phut.

Téng hop (2)-3-(3-(3,5-bis(triflometyl)phenyl)-1H-1,2,4-triazol-1-yl)-2-
(thiazol-2-yl)acrylonitril (110):

(£)-3-(3-(3,5-Bis(triflometyl)phenyl)-1 H-1,2,4-triazol-1-yl)-2-(thiazol-2-yl)
acrylonitril(110)wastong hop nhd sit dung Quy trinh tdng quat 4. Hiéu suit (30%). 'H
NMR (400 MHz, DMSO-ds) 6 9,36 (s, 1H), 9,36 (s, 1H), 9,09 (s, 1H), 8,53 (s, 1H),
8,42 (s, 2H), 8,35 (s, 1H), 8,30 (s, 1H). LCMS: m/z 416,01 [M+H]", RT: 2,69 phut.

Téng hop (E)-(3-(3-(3,5-bis(triflometyl)phenyl)-1H-1,2,4-triazol-1-yl)-N, N-
dimetyl-2- (pyrldln 3-yl)acrylam1t (112)

3
NMM, Me,NH, THF
NS

112

Axit (E)-3-(3-(3,5-Bis(triflometyl)phenyl)-1H-1,2,4-triazol-1-yl)-2-(pyridin-3-
yDacrylic (103) (0,15 g, 0,35 mmol) dugc hoa tan trong THF (5 mL) & nhiét do trong
phong. Hon hop phan tng dugce lam lanh dén 0°C va isobutyl cloformat (0,067 mL,
0,525 mmol) dugc bd sung nho giot. 4-metyl morpholin (0,04 mL, 0,52 mmol) sau d6
duoc bd sung. Hdn hop phéan tmg duge ¢ 4m 1én dén nhiét do trong phong va khuly
trong 30 phut. Hon hop phan ung dugc loc va dich loc duge lam lanh dén 0°C.
Dimetylamin (2N trong THF, 2 mL) dugc bd sung nhé giot vao hdn hop phan tmg. Hon
hop phan tmg dugc khudy & 0°C trong 15 phut, lam 4m 1én dén nhiét do trong phong,
chuyén vao nuée dé, va chiét bang etyl axetat (3 x 30 mL). Céc 16p hitu co két hop duoc
rira bing nudc mudi, 1am kho trén Na,SO4 khan, va ¢o trong ép suit giam dé cho ra san
phdm thd, ma dugc tinh ché bang sic ky silica gel (MeOH 0-5%: CH>Cl,) dé thu dugc
(E)-3-(3-(3,5-bis(triflometyl) phenyl)-1H-1,2,4-triazol-1-yl)-N,N-dimetyl-2-(pyridin-
3-yDacrylamit (112). (Hi¢u sudt: 0,040 g, 25%). 'H NMR (400 MHz, DMSO-ds) ¢
8,82 (s, 1H), 8,57 (s, 1H), 8,56 (s, 1H ), 8,23 (s, 1H), 8,21 (s, 2H), 7,80 (d, J=11,6
Hz, 1H), 7,68 (s, 1H), 7,45-7,42 (m, 1H), 2,97 (s, 3H), 2,88 (s, 3H). LCMS: m/z
456,61 [M+H], RT=2,30 phut.

Téng hop (E)-(3-(3-(3,5-bis(triflometyl)phenyl)-1H-1,2,4-triazol-1-yl)-N,N-
dimetyl-2-(pyridin-4-yl)acrylamit (113):
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Téng hop (2)-3-(3-(3,5-bis(triflometyl)phenyl)-1H-1,2,4-triazol-1-yl)-2-
bromo-N,N-dimetylacrylamit (9):

Axit (£)-3-(3-(3,5-Bis(triflometyl)phenyl)-1H-1,2 4-triazol-1-yl)-2-
bromoacrylic (7)(0,5 g, 1,16 mmol) dugc hoa tan trong THF (10 mL) & nhiét d§ trong
phong. Hdn hop phan tng duoc lam lanh dén 0°C va isobutyl cloformat (0,22 mL, 1,74
mmol) dugc bd sung nhé giot. N-metyl morpholin (0,19 mL, 1,74 mmol) sau d6 dugc
bd sung vao hdn hop phan tng va khudy trong 5 phtt. Hén hop phan ting dugc dé 4m
dén nhiét do trong phong, khqu trong 30 phut va loc. Dich loc dugc lam lanh dén 0°C
va dimetylamin (2N trong THF, 2 mL) dugc bd sung nhé giot va khudy trong 15 phiit.
Hn hop phan tung duge dé 4m dén nhiét do trong phong, chuyén vao nuée da va chiét
bang etyl axetat (3 x 50 mL). Céc 16p hitu co két hgp dugc rira bang nudc mudi, 1am
kho trén Na,SO4 khan va ¢d trong ap sudt giam dé cho ra san phim tho, ma duge tinh
ché bang sic ky silica gel (MeOH 0-5%: CH,Cl) & thu duoc (2)-3-(3-(3,5-
bis(triflometyl)phenyl)-1H-1,2,4-triazol-1-yl)-2-bromo-N,N-dimetyl acrylamit (9).
(Hiéu suét: 0,2 g, 37%). 'H NMR (400 MHz, DMSO ds) 6 9,41 (s, 1H), 8,70 (s, 1H),
8,57 (s, 2H), 8,32 (s, 1H), 2,97 (s, 3H), 2,88 (s, 3H). LCMS: m/z 457,17 [M+H],
RT=2,55 phut.

Téng hop (E)-(3-(3-(3,5-bis(triflometyl)phenyl)-1H-1,2,4-triazol-1-yl)-N, N-
dimetyl-2-(pyridin-4-yl)acrylamit (113):

Quy trinh tong quat 5: Ghép ndi Stille

(2)-3-(3-(3,5-Bis(triflometyl)phenyl)-1H-1,2,4-triazol-1-yl)-2-bromo-N,N-
dimetylacrylamit (9) (0,2 g, 0,437 mmol) dugchoa tan trong 1,4-dioxan kho (10 mL) &
nhiét dd trong phong va kht khi nho st dung N> trong 30 phut. 4-
(tributylstannyl)pyridin (0,19 g, 0,524 mmol) va tetrakis(triphenylphosphin) paladi (0)
(0,05 g, 0,0437 mmol) dwgc bd sung va hdn hgp phan tng duge lam néng & nhiét do
90°C trong 2 gi¢ va sau d6 lam ngudi dén nhiét do trong phong. Hon hop phan tng
duoc chuyén 18n nudce da va chiét bang etyl axetat (3 x 25 mL). Cac 16p hitu co két hop
duge rira bing nude mudi, 1am kho trén NapSO4 khan va c6 trong dp suit giam dé cho

ra hop chét thé ma dugc tinh ché bang sic ky cot silica gel nho st dung (MeOH 0-5%
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: CHCL) dé thu dugc (E)-(3-(3-(3,5-bis(triflometyl)phenyl)-1H-1,2,4-triazol-1-yl)-
N, N-dimetyl-2-(pyridin-4-yl)acrylamit (113). (Hiéu sudt: 0,05 g, 25%). '"H NMR (400
MHz, DMSO-ds) 6 9,02 (s, 1H), 8,67 (d, J= 5,6 Hz, 2H), 8,52 (s, 2H), 8,33 (s, 1H),
8,21 (s, 1H), 7,49 (d, J = 6 Hz, 2H), 3,10 (s, 3H), 2,85 (s, 3H). LCMS: m/z 456,31
[M+H]", RT = 2,20 phaut.
Téng hop (E)-3-(3-(3,5-bis(triflometyl)phenyl)-1H-1,2,4-triazol-1-yl)-2-(1-
metyl-1H-pyrazol-4-yl)acrylamit (114)23
FaC 0 FaC
Q\%‘N Ny oH CI*O/\( p\{‘w N X NH,
F, = gk NMM, NH3, THF Fs = /gék
131 N 114 N
(E£)-3-(3-(3,5-Bis(triflometyl)phenyl)-1 H-1,2,4-triazol-1-y1)-2-(1-metyl-1 H-
pyrazol-4-yl) acrylamit(114)duge téng hopnhd st dung Quy trinh tdng quét 3. (Hiéu
sudt: 0,01 g, 33%). "H NMR (400 MHz, DMSO-ds) 6 8,79 (s, 1H), 8,45 (s, 2H), 8,28
(s, 1H), 7,84 (s, 1H), 7,75 (s, 1H), 7,57 (s, 1H), 7,48 (s, 1H), 7,27 (s, 1H), 3,84 (s,
3H). LCMS: m/z 431,21 [M+H]*, RT=2,22 phut.
Téng hop isopropyl (E)-3-(3-(3,5-bis(triflometyl)phenyl)-1H-1,2,4-triazol-1-
yD)-2-(pyrimidin-S-yl)acrylat (115):

Quy trinh téng quat 6: Ghép ndi Suzuki — Phwong phap 2

A h
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Isopropyl-(E)-3-(3-(3,5-bis(triflometyl)phenyl)-1H-1,2,4-triazol-1-yl)-2-bromo-
acrylat (7) (0,7 g, 1,48 mmol), axit pyrimidin 5-boronic (0,22 g, 1,77 mmol) va dung
dich cua kali axetat (0,43 g, 4,4 mmol) trong nuée (3,0 mL) dugc bd sung trong dioxan
(15 mL) & nhiét do trong phong, khir khi va suc bang khi N. Bis(triphenylphosphin)
paladi (I) diclorua (0,1 g, 0,14 mmol) duoc bd sung va hdn hgp phan ting duoc khir khi,
va suc biang khi N2. H3n hop phan tmg dugc khudy & nhiét d6 100°C trong 12 gid, pha
lodng bing nude (150 mL) va chiét bang etyl axetat (3 x 50 mL). Céc 16p hitu co két hop
duoc rira bang nude mudi, lam kho trén NaySO4 khan va cd trong ap suit giam. San
phim tho duogc tinh ché bang sic ky silica gel (EtOAc 30%trong hexan) dé cho ra
isopropyl-(E)-3-(3-(3,5-bis(triflometyl)phenyl)-1H-1,2,4-triazol-1-yl)-2-(pyrimidin-5-
yl)acrylat (115) (Hiéu suit: 0,2 g, 20%). 'H NMR (400 MHz, DMSO-ds) J 9,26 (s,
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1H), 9,20 (s, 1H), 8,79 (s, 2H), 8,68 (s, 1H), 8,26 (s, 1H), 8,07 (s, 2H), 5,13-5,07
(m, 1H), 1,27 (d, J = 6 Hz, 6H). LCMS: m/z 472,22 [M+H]", RT=2,73 phut.

Téng hop isopropyl (E)-3-(3-(3,5-Bis(triflometyl)phenyl)-1H-1,2,4-triazol-
1-yl)-2-(3,5-dimetylisoxazol-4-yl) acrylat (116):

Y0 on }-*D
{0 p=0 /\ 14 /o
f;’-—":. U‘ QT’ QOH K [,-_—;
N !\'\ o N'.«\ f‘{ . =
b - )" 2 e FiCoerin o~ \1/> /(\N,O
e \Ir\‘ P'J!:}’I’\‘:“!;:'C[",! 3 h
Y CHACOOK \_.r«,fz
dioxanH;0 i
Chy 7 Chy 116

Isopropyl (E)-3-(3-(3,5-Bis(triflometyl)phenyl)-1H-1,2,4-triazol-1-yl1)-2-(3, 5-
dimetylisoxazol-4-yl) acrylat(116) dugc tong hop nhd sir dung Quy trinh téng quat 6.
(Hiéu suat: 0,2 g, 20 %). '"H NMR (400 MHz, DMSO-ds) § 9,21 (s, 1H), 8,63 (s, 1H),
8,29 (s, 3H), 5,10-5,07 (m, 1H), 2,16 (s, 3H), 1,98 (s, 3H), 1,27 (d, J = 6 Hz, 6H).
LCMS: m/z 489,22 [M+H]*, RT=2,95 phut.

Téng hop axit (E)-3-(3-(3,5-bis(triflometyl)phenyl)-1H-1,2,4-triazol-1-yl)-2-
(3,5-dimetyl isoxazol-4-yl) acrylic (117)

0 HO
o o
N~ — . N-N —
FiC I p & .0 LiOH. H,0 FiC I ) & 0
N N ’ N N
THF, H,0
CFs 116 CFa 17

Axit  (E)-3-(3-(3,5-Bis(triflometyl)phenyl)-1H-1,2,4-triazol-1-y1)-2-(3,  5-
dimetyl isoxazol-4-yl) acrylic (117) dugc tng hop nhd st dung Quy trinh téng quat 2.
(Hiéu suit: 0,1 g, 50%). '"H NMR (400 MHz, DMSO-ds) 6 13,37 (s, 1H), 9,17 (s,
1H), 8,63 (s, 1H), 8,29 (s, 3H), 2,15 (s, 3H), 1,98 (s, 3H). LCMS: m/z 447,23
[M+H]*", RT=2,46 phut.

Téng hop (E)-3-(3-(3,5-bis(triflometyl)phenyl)-1H-1,2,4-triazol-1-yl)-2-(3,5-
dimetyl isoxazol-4-yl) acr);lloamit (118):

HN
0
X

NN cl O/Y N-N =
I, X, O I, O]

NMM, THF, NH,

CF CF
o7 M T

(E)-3-(3-(3, 5-Bis(triflometyl)phenyl)-1H-1,2,4-triazol-1-yl)-2-(3, 5-dimetyl
isoxazol-4-yl) acrylamit (1 18)dugctdng hop nhd st dung Quy trinh tdng quat 3. (Hiéu
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suat: 0,015 g, 15 %). '"H NMR (400 MHz, DMSO-ds) J 9,09 (s, 1H), 8,39 (s, 1H),
8,30 (s, 2H), 8,27 (s, 1H), 7,53 (s, 1H), 7,37 (s, 1H) 2,33 (s, 3H), 2,17 (s, 3H).
LCMS: m/z 490,27 [M+45]", RT=2,37 phut.
Téng hop isopropyl (E)-3-(3-(3,5-bis(triflometyl)phenyl)-1H-1,2,4-triazol-1-
yl)-2-(5-flopyridin-3-yl)acrylat (119):
\
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Isopropyl (E)-3-(3-(3,5-bis(triflometyl)phenyl)-1H-1,2,4-triazol-1-yl)-2-(5-
flopyridin-3-yl)acrylat(119)duoc tong hop nho st dung Quy trinh tdng quat 6. (Hiéu
sudt: 0,2 g, 19 %). '"H NMR (400 MHz, DMSO-ds) § 9,21 (s, 1H), 8,63 (s, 1H), 8,60
(s, 1H), 8,37 (s, 1H), 8,25 (s, 1H), 8,07 (s, 2H), 7,83-7,80 (m, 1H) 5,10-5,07 (m,
1H), 1,27 (d, J= 6 Hz, 6H). LCMS: m/z 489,32 [M+H]", RT=2,91 phut.

Toéng hop isopropyl (E)-3-(3-(3,5-bis (triflometyl)phenyl)-1H-1,2,4-triazol-
1-yl)-2-(6-metoxypyridin-3-yl) acrylat (120):
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Isopropyl (E)-3-(3-(3,5-Bis(triflometyl)phenyl)-1H-1,2,4-triazol-1-yl)-2-(6-
metoxypyridin-3-yl) acrylat(120) dugc tbng hop nhd st dung Quy trinh tdng quat 6.
(Hiéu suét: 0,14 g, 20%). '"H NMR (400 MHz, DMSO-ds) 6 9,12 (s, 1H), 8,51 (s, 1H),
8,23 (s, 1H), 8,14 (s, 2H), 8,07 (s, 1H), 7,62 (dd, J1, J» = 2,4 Hz, 1H), 6,87 (d, J =
8,4 Hz, 1H), 5,09-5,06 (m, 1H). 3,89 (s, 3H), 1,27 (d, J = 6 Hz, 6H). LCMS: m/z
501,33 [M+H]", RT= 3,06 phut.

Téng hop axit (E)-3-(3-(3,5-bis(triflometyl)phenyl)-1H-1,2,4-triazol-1-yl)-2-
(6-metoxypyridin-3-yl) acrylic (121):
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Axit (E)-3-(3-(3, 5-Bis(triflometyl)phenyl)-1H-1,2,4-triazol-1-yl)-2-(6-
metoxypyridin-3-yl) acrylic (121)dugc tdng hop nho st dung Quy trinh tdng quat 2.
(Hiéu suat: 0,1 g, 71%). '"H NMR (400 MHz, DMSO-ds) 6 13,25 (s, 1H), 9,09 (s,
1H), 8,52 (s, 1H), 8,23 (s, 1H), 8,14 (s, 2H), 8,06 (s, 1H), 7,60 (dd, J1, J> = 2,4 Hz,
1H), 6,86 (dd, J1, J» = 0,8 Hz, 1H), 3,89 (s, 3H). LCMS: m/z 459,21 [M+H]", RT=
2,53 phut.

Téng hop isopropyl (E)-3-(3-(3,5-Bis(triflometyl)phenyl)-1H-1,2,4-triazol-
1-yD)-2-(furan-3-yl) acrylat (122):

\ Voo
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Isopropyl  (E)-3-(3-(3,  5-Bis(triflometyl)phenyl)-1H-1,2,4-triazol-1-yl)-2-
(furan-3-yl) acrylat(122) dugc téng hop nho st dung Quy trinh téng quat 6. (Hiéu suit:
0,2 g, 21%). 'H NMR (400 MHz, DMSO-ds) 6 8,93 (s, 1H), 8,42 (s, 2H), 8,26 (d, J
= 10 Hz, 2H), 7,86 (s, 1H), 7,73 (s, 1H), 6,41 (dd, J;, J> = 0,8 Hz, 1H), 5,10-5,07
(m, 1H), 1,30 (d, J = 6 Hz, 6H).

Téng hop axit (E)-3-(3-(3,5-bis(triflometyl)phenyl)-1H-1,2,4-triazol-1-yl)-2-
(pyrimidin-5-yl) acrylic (123)

HO

X FaC N0
‘N LIOH. H,0 ,N]\l
THF,H,0 = 7 \
F

3 123 N

Axit (E)-3-(3-(3,5-Bis(triflometyl)phenyl)-1H-1,2,4-triazol-1-yl)-2-(pyrimidin-
5-y1) acrylic (123) duoc tong hop nho st dung Quy trinh tdng quat 2. (Hiéu suét: 0,15
g, 19%). '"H NMR (400 MHz, DMSO-ds) J 13,52 (s, 1H), 9,23 (s, 1H), 9,18 (s, 1H),
8,77 (s, 2H), 8,69 (s, 1H), 8,26 (s, 1H), 8,07 (s, 2H). LCMS: m/z 430,0 [M+H]", RT
=2,21 phut.

Tong hop (E)-3-(3-(3,5-bis(triflometyl)phenyl)-1H-1,2,4-triazol-1-yl)-2-
(pyrimidin-5-yl)acrylamit (124):

HO
F3C
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(E£)-3-(3-(3,5-Bis(triflometyl)phenyl)-1 H-1,2,4-triazol-1-yl)-2-(pyrimidin-5-
ylacrylamit (124) duoc tong hop nho sir dung Quy trinh tng quat 3 (Hiéu suét: 0,03
g, 30%). 'TH NMR (400 MHz, DMSO-ds) 6 9,21 (s, 1H), 9,14 (s, 1H), 8,73 (s, 2H),
8,43 (s, 1H), 8,24 (s, 1H), 8,06 (s, 2H), 7,65 (s, 1H), 7,40 (s, IH). LCMS: m/z 429,13
[M+H]", RT=2,14 phut.

Téng hop axit (E)-3-(3-(3,5-bis(triflometyl)phenyl)-1H-1,2,4-triazol-1-yl)-2-
(5-flopyridin-3-yl)acrylic (125):

o]
0]

N 7 )
FiC | ’f _ LiOH. H,0
¢ THF/ H,0
Fy 119

Axit (E)-3-(3-(3,5-Bis(triflometyl)phenyl)-1H-1,2,4-triazol-1-y1)-2-(5-flo-
pyridin-3-yl)acrylic (125) duoc tong hop nho st dung Quy trinh tong quét 2 (Hiéu sudt:
0,07 g, 64%). 'H NMR (400 MHz, DMSO ds) J 13,46 (s, 1H), 9,18 (s, 1H), 8,63 (s,
1H), 8,58 (s, 1H), 8,35 (t, J= 3,5 Hz, 1H), 8,25 (s, 1H), 8,07 (s, 2H), 7,81-7,77 (m,
1H). LCMS: m/z 447,3 [M+H]", RT=2,43 phut.

Téng hop  3-(3-(3,5-bis(triflometyl)phenyl)-1H-1,2,4-triazol-1-yl)-2-(5-
flopyridin-3-yl)acrylamit (126):

T
= X
; if’@(z/:Q i S % 1
¢ NMM, THF, NHs
Fa 125 Fa 126

(E)-3-(3-(3,5-Bis(triflometyl)phenyl)-1H-1,2,4-triazol-1-yl)-2-(5-flopyridin-3-
yl)acrylamit (126) duoc téng hop nho st dung Quy trinh tong quat 3 (Hiéu suét: 0,04
g, 66%). 'H NMR (400 MHz, DMSO ds) 6 9,08 (s, 1H), 8,60 (d, J = 2,8 Hz, 1H),
8,37 (s, 1H), 8,43 (t, J= 1,6 Hz, 1H), 8,23 (s, 1H), 8,08 (s, 2H), 7,78-7,74 (m, 1H),
7,65 (s, 1H), 7,24 (s, 1H). LCMS: m/z 446,3 [M+H]", RT=2,32 phut.

Téng hop (E)-3-(3-(3,5-bis(triflometyl)phenyl)-1H-1,2, 4-triazol-1-yl)-2-(6-
metoxy pyridin-3-yl) acrgl amit (127):

FsC
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(E£)-3-(3-(3, 5-Bis(triflometyl)phenyl)-1H-1,2,4-triazol-1-yl)-2-(6-metoxy
pyridin-3-yl) acryl amit(127) dugc tdng hop nho st dung Quy trinh tbng quét 3 (Hiéu
suat: 0,05 g, 36%). 'H NMR (400 MHz, DMSO-ds) 6 8,97 (s, 1H), 8,23 (d, J=10
Hz, 2H), 8,16 (s, 2H), 8,04 (d, J= 0,8 Hz, 1H), 7,57 (dd, J1 = 2,4 Hz, J» = 2,4 Hz,
2H), 7,17 (s, 1H), 6,88 (d, J= 8 Hz, 1H), 3,90 (s, 3H). LCMS: m/z 458,36 [M+H]",
RT=2,44 phut.

Téng hop axit (E)-3-(3-(3,5-bis(triflometyl)phenyl)-1H-1,2,4-triazol-1-yl)-2-
(furan-3-yl) acrylic (128):

O, HO

ﬁg /’g

N-N — ) N-N —

FoC I N/> O  LiOH. H,0 FiC | N/> e
THF/ H,0

122 128

CF3 CFs
Axit (E)-3-(3-(3,5-Bis(triflometyl)phenyl)-1H-1,2,4-triazol-1-yl)-2-(furan-3-yl)
acrylic (128) dugc tong hop nho st dung Quy trinh tdng quat 2 (Hiéu suét: 0,11 g, 81%).
"H NMR (400 MHz, DMSO-ds) 6 13,31 (s, 1H), 8,91 (s, 1H), 8,42 (s, 2H), 8,27 (d,
J=3,2 Hz, 2H), 7,84 (s, 1H), 7,70 (s, 1H), 6,40 (s, 1H). LCMS: m/z 416,25 [M-H]
, RT=2,57 phut.
Téng hop (E)-3-(3-(3,5-bis(triflometyl)phenyl)-1H-1,2,4-triazol-1-yl)-2-
(furan-3-yl) acrylamit (1293(:)
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0
— Cl)J\O/Y —
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F“C\@/LN NMM, THF, NHz FaC N

CFs 128 CFa 129
(E)-3-(3-(3,5-Bis(triflometyl)phenyl)-1H-1,2,4-triazol-1-yl)-2-(furan-3-yl)
acrylamit (129) duogc tdng hop nhd st dung Quy trinh téng quat 3 (Hiéu suét: 0,05 g,
50%). 'HNMR (400 MHz, DMSO-ds) J 8,77 (s, 1H), 8,43 (s, 2H), 8,27 (s, 1H), 7,91
(s, 1H), 7,83 (s, 1H), 7,74 (s, 1H), 7,60 (s, 1H), 7,46 (s, 1H). 6,29 (s, 1H).
Téng hop isopropyl (E)-3-(3-(3,5-bis(triflometyl)phenyl)-1H-1,2,4-triazol-1-
yl)-2-(1-metyl-1H-pyrazol-4-yl)acrylat (130):

Q“}—O Ao N >‘O\mo
f“—l“-*./ ‘}*' _‘-L_ \8 <"~/.c r!J /‘—{’
e NN 79 N
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Isopropyl (E)-3-(3-(3,5-bis(triflometyl)phenyl)-1H-1,2,4-triazol-1-y1)-2-(1-
metyl-1H-pyrazol-4-yl)acrylat (130) dwgc tong hop nho sir dung Quy trinh tdng quat 1
(Hiéu suét: 0,32 g, 13 %). '"H NMR (400 MHz, DMSO-ds) J 8,96 (s, 1H), 8,43 (s,
2H), 8,29 (s, 1H), 8,13 (s, 1H), 7,92 (s, 1H), 7,41 (s, 1H), 5,10-5,07 (m, 1H), 3,86
(s, 3H), 1,31-1,24 (m, 6H). LCMS: m/z 474,37 [M+H]*, RT=2,86 phut.

Toéng hop axit (E)-3-(3-(3,5-bis(triflometyl)phenyl)-1H-1,2,4-triazol-1-yl)-2-
(1-metyl-1H-pyrazol-4-yl)acrylic (131):

O HO,
o] 0
N-N — . N-N —
FiC I ) SN~ LiOH. H,0 FoC l & N
N R N N
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Axit  (E)-3-(3-(3,5-Bis(triflometyl)phenyl)-1H-1,2,4-triazol-1-yl)-2-(1-metyl-
1 H-pyrazol-4-yl)acrylic (131)duoc tong hop nho st dung Quy trinh tdng quét 2 (Hiéu
sudt: 0,08 mg, 88 %). 'H NMR (400 MHz, DMSO-ds) 6 13,25 (s, 1H), 8,93 (s, 1H),
8,43 (s, 2H), 8,28 (s, 1H), 8,16 (s, 1H), 7,90 (s, 1H), 7,38 (s, 1H), 3,86 (s, 3H).
LCMS: m/z 432,29 [M+H]*, RT=2,32 phut.

Téng hop (E)-3-(3-(3,5-bis(triflometyl)phenyl)-1H-1,2,4-triazol-1-yl)-2-(5-
flopyridin-3-yl)acrylamit (132):
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N7 Br, N EtsN N LiOH
N Bra_ N — SN S0 o
FaC CHCl,  FsC THF = B THF, H,0
1 12 Fs 7

CFs CFs

3
FQC OH FgC
cl o / N A
ﬂw/\r&. /j/ /\r&
N,( Br Pd( dppf Cly, AcOK Fa
Fa A N

NMM, NHa THF Fs dioxan
15

Téng hop isopropyl 3-(3-(3,5-bis(triflometyl)phenyl)-1H-1,2,4-triazol-1-yl)-
2,3-dibromopropanoat (12): (£)-isopropyl 3-(3-(3,5-bis(triflometyl)phenyl)-1H-1,2,4-
triazol-1-yl)acrylat (11) (100 g, 254,4 mmol) dugc hoa tan trong diclometan (500 mL) &
nhiét d6 trong phong. Brom (80 g, 500 mmol) dugc bd sung nho giot trong sudt 40 phut
& 0°C. Hdn hop phan tng duoc dé 4m 1én dén nhiét d6 trong phong va khudy trong 6
gid. Hon hop phan tmg dwoc chuyén 1én nudc da va chiét bang CHCly (500 mL X 3).
Céc 16p hiru co két hop duge rira bang dung dich nuéc ciia natri bisulphit bio hoa (500

mL) tiép theo 12 nude mudi, 1am kho trén Na;SO4 khan va ¢d trong 4p suit giam dé cho
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ra isopropyl3-(3-(3,5-bis(triflometyl)phenyl)-1H-1,2,4-triazol-1-yl)-2,3-dibromo-
propanoat (12), duoc sir dung trong budc tiép theo ma khong can tinh ché thém. (130 g,
hiéu suét 93%). LCMS: m/z 554,09 [M+H]", tr =1,95 phtt.

Téng hop (Z)-isopropyl 3-(3-(3,5-bis(triflometyl)phenyl)-1H-1,2,4-triazol-1-
yl)-2-bromoacrylat (13): Isopropyl 3-(3-(3,5-bis(triflometyl)phenyl)-1H-1,2,4-triazol-
1-y1)-2,3-dibromopropanoat (12) (120 g, 217 mmol) duoc hoa tan trong tetrahydrofuran
(350 mL) va lam lanh xudng dén 0 °C. Trietylamin (44 g, 434 mmol) duoc bd sung va
hdn hop duoc khudy & nhiét do trong phong trong 16 gid. Hon hop phan ing dugc pha
loang bing nude (120 mL) va chiét bing etyl axetat (200 mL X 3). Céc 16p hitu co két
hop duoc rira bang nuéce mudi, lam kho trén Na,SO4 khan va ¢6 trong ap sudt giam. San
phém thd duoc tinh ché bang ti két tinh tir 8% EtOAc trong ete diu mo dé thu dugc (2)-
isopropyl 3-(3-(3,5-bis(triflometyl)phenyl)-1H-1,2,4-triazol-1-yl)-2-bromoacrylat (13)
dudi dang chit rin mau tring (90 g, hidu sudt 88%). 'H NMR (400 MHz, DMSO-ds) 6
9,46 (s, 1H), 8,92 (s, 1H), 8,56 (s, 2H), 8,32 (s, 1H), 5,13-5,07 (m, 1H), 1,33 (d, J
=6 Hz, 6H). LCMS: m/z 472,0 [M+H]*, RT=2,10 phut.

Téng hop axit (2)-3-(3-(3,5-bis(triflometyl)phenyl)-1H-1,2,4-triazol-1-yl)-2-
bromoacrylic (14): (2)-isopropyl 3-(3-(3,5-bis(triflometyl)phenyl)-1H-1,2,4-triazol-1-
yl)-2-bromoacrylat (13) (40 g, 85 mmol) dugc hoa tan trong tetrahydrofuran (350 mL)
va nudce (85 mL). Dung dich lithi hydroxit trong nude (20 mL, 254 mmol, 12,7 N) duoc
bd sung nho giot vao hdn hop nay & 0 °C. Hon hgp phan (g duge khudy & 0 °C trong
1 gid, va db vao nude (100 mL), axit hoa bang HCI (3 N) cho dén khi pH = 3, chiét
bang etyl axetat (200 mL X 3). Céc 16p hitu co két hop duoc rira bang nude mubi, 1am
kho trén Na;SO4 khan, cd trong &p suét giam, va tinh ché bang tai két tinh tir EtOAc
20% trong ete diu mé dé thu dugce axit (Z)-3-(3-(3,5-bis(triflometyl)phenyl)-1H-1,2,4-
triazol-1-yl)-2-bromoacrylic (14) duéi dang chét rin mau tring (27 g, hidu suit 75%).
'H NMR (400 MHz, DMSO-ds) J 9,43 (s, 1H), 8,89 (s, 1H), 8,56 (s, 2H), 8,31 (s,
1H). LCMS: m/z 431,9 [M+H]", RT = 1,85 phut.

Téng hop (£)-3-(3-(3,5-bis(triflometyl)phenyl)-1H-1,2,4-triazol-1-yl)-2-
bromoacrylamit (15): Axit (Z)-3-(3-(3,5-bis(triflometyl)phenyl)-1H-1,2,4-triazol-1-
yl)-2-bromoacrylic (14) (50 g, 34,9 mmol) dugc hoa tan trong THF (400 mL) va
isobutyl cloformat (31,7 g, 224 mmol), N-metyl morpholin (17,8 g, 175,5 mmol) dugc
bb sung & 0°C. Hon hop phén tng duge khudy & 0°C trong 1 gi®. Suc khi amoniac trong
40 phut & 0°C. Hon hgp phén tng dugce chuyén 1én nuéc d4 va chiét bang etyl axetat

(300 mLL X 3). Céc l6p hitu co két hop duoc rira bing nudc mudi, 1am kho trén
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anhydrous Na;SO4 and ¢ trong 4p suat giam dé cho ra crudeproduct, ma dugc tinh ché
bang tai két tinh tir EtOAc dé cho ra 42 g (Z)-3-(3-(3,5-bis(triflometyl)phenyl)-1H-
1,2,4-triazol-1-yl)-2-bromoacrylamit (15). Hiéu suét: 85%. 'H NMR (400 MHz,
DMSO-ds) 6 9,40 (s, 1H), 8,70 (s, 1H), 8,54 (s, 2H), 8,29 (s, 1H), 8,0-7,95 (m, 2H).
LCMS: m/z 429,0 [M+H]*, RT=1,78 phut.

Téng hop (E)-3-(3-(3,5-bis(triflometyl)phenyl)-1H-1,2,4-triazol-1-yl)-2-(5-
flopyridin-3-yl)acrylamit (132):

(E)-3-(3-(3,5-bis(triflometyl)phenyl)-1H-1,2,4-triazol-1-yl)-2-(5-flopyridin-3-
yl)acrylamit(132) duoc tong hop theo Quy trinh tdng quat 6. Hiéu suét: 6%. '"H NMR
(400 MHz, DMSO-dp) 6 9,08 (s, 1H), 8,60 (d, /=3 Hz, 1H), 8,37 (s, 1H), 8,32 (s, 1H),
8,22 (s, 1H), 8,08 (s, 2H), 7,76 (d, J=9 Hz, 1H), 7,63 (s, 1H), 7,24 (s, I1H). LCMS: m/z
446,1 [M+H]*, RT=1,70 phut.

Téng hop (E)-3-(3-(3,5-bis(triflometyl)phenyl)-1H-1,2,4-triazol-1-yl)-2-
(pyridazin-4-yl)acrylamit (133):

e OG-
Qﬁ o
= Br Pa(dppACly ACOK  FC

FsC dioxan -, H,O
15

(E)-3-(3-(3,5-bis(triflometyl)phenyl)-1H-1,2,4-triazol-1-yl)-2-(pyridazin-4-
yl)acrylamit (133) dwoc tdng hop theo Quy trinh téng quat 6. Hidu suét: 2%.

"H NMR (400 MHz, DMSO-ds) 6 9,28 (dd, J; = 5 Hz, J> = 1 Hz, 1H), 9,17-9,09
(m, 2H), 8,40 (s, 1H), 8,22 (s, 1H), 8,02 (s, 2H), 7,70-7,61 (m, 2H), 7,36 (s, 1H). LCMS:
m/z 429,1 [M+H]", RT= 1,54 phut.

Téng hop (E)-3-(3-(3,5-bis(triflometyl)phenyl)-1H-1,2,4-triazol-1-yl)-2-(6-
flopyridin-2-yl)acrylamit (134):

R

FaG NH
F3C NH, =N OH 2
N \_/ B\OH PN S0
7 "NT YT 0 - _J
_J =z

Br Pd(dppf)Cl, ACOK  FC N
FsC dioxan H,0 S

F
15 134

(E)-3-(3-(3,5-bis(triflometyl)phenyl)-1H-1,2,4-triazol-1-yl)-2-(6-flopyridin-2-
yl)acrylamit (134) duoc tong hop theo Quy trinh tbng quat 6. Hiéu sudt: 40%. '"H NMR
(400 MHz, DMSO-ds) 8 9,17 (s, 1H), 8,54 (s, 2H), 8,32-8,23 (m, 2H), 8,14-8,00 (m,
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2H), 7,91 (s, 1H), 7,47-7,39 (m, 1H), 7,24-7,17 (m, 1H). LCMS: m/z 446,1 [M+H]",
RT=1,84 phut.

Téng hop (E)-3-(3-(3,5-bis(triflometyl)phenyl)-1H-1,2,4-triazol-1-yl)-2-(2-
flopyridin-3-yl)acrylamit (135):

F F3G NH
FsC NH, N=( OH 2
£ G = B Pd(dppf)Cl,, AcOK F3C

3

dioxan , H,O N
15 135

(£)-3-(3-(3,5-bis(triflometyl)phenyl)-1H-1,2,4-triazol-1-yl)-2-(2-flopyridin-3-
yl)acrylamit (135) duoc tdng hop theo Quy trinh téng quat 6. Hiéu sudt: 14%. 'H NMR
(400 MHz, CDsOD) ¢ 8,90 (s, 1H), 8,42 (s, 1H), 8,34 (d, /=4 Hz, 1H), 8,19 (s, 2H),

8,02 (s, 1H), 7,97-7,88 (m, 1H), 7,52-7,42 (m, 1H). LCMS: m/z 446,1 [M+H]*, RT =
1,82 phut.

Téng hop (E)-2-(2-aminopyrimidin-5-yl)-3-(3-(3,5-bis(triflometyl)phenyl)-
1H-1,2,4-triazol-1-yl)acrylamit (136).

N o F3C NH2
F.:C - /
3 N I HzN«N}B‘oi s N 0
7 \N N 0] > ?’ yZ
N?’ Br Pd(dppf)Cl,, AcOK F3C Lj
F3C 15 dioxan , HyO 136 Nﬁ/

NH,
(E£)-2-(2-aminopyrimidin-5-yl)-3-(3-(3,5-bis(triflometyl)phenyl)-1H-1,2,4-
triazol-1-yl)acrylamit (136). Hiéu suit: 25%. "H NMR (400 MHz, DMSO-ds) § 9,01 (s,
1H), 8,30 (s, 2H), 8,25 (s, 1H), 8,14 (s, 1H), 8,07 (s, 2H), 7,52 (s, 1H), 7,40 (s, 1H),
6,79 (s, 2H). LCMS: m/z 444,1 [M+H]*, RT = 1,64 phut.
Téng hop (E)-3-(3-(3,5-bis(triflometyl)phenyl)-1H-1,2,4-triazol-1-yl)-2-(2-
flopyrimidin-S-yl)acrylamit(137):

- _<N_ OH F3C NH;
3 W <
N 2 ?\1 / OH /N\N A @)
74 \N \ O > N;I =
= B Pd(dppfCly, ACOK F3C I
FsC dioxan , H,O NQr
15 F

137
(E)-3-(3-(3,5-Bis(triflometyl)phenyl)-1H-1,2,4-triazol-1-yl)-2-(2-flopyrimidin-
5-yl)acrylamit(137) duoc tong hop theo Quy trinh tong quat 6. Hiéu sut: 18%. 'HNMR
(400 MHz, DMSO-ds) 6 9,19 (s, 1H), 8,75 (s, 2H), 8,48 (s, 1H), 8,25 (s, 1H), 8,09 (s,
2H), 7,67 (s, 1H), 7,36 (s, 1H). LCMS: m/z 447,1 [M+H]", RT=1,81 phut.
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Téng hop (E)-3-(3-(3,5-bis(triflometyl)phenyl)-1H-1,2,4-triazol-1-yl)-2-(3-
flopyridin-4-yl)acrylamit (138):

F FsG NH,
FsC NH, § OH
N B SN e
\ /2 4
/N\N/ﬁ/go OH . _J P .
=l B Pd(dppf)Cly, ACOK FaC |
FsC dioxan , H,O \N
15 138

(E£)-3-(3-(3,5-bis(triflometyl)phenyl)-1H-1,2,4-triazol-1-y1)-2-(3-flopyridin-4-
yl)acrylamit (138) duoc tong hop theo quy trinh tdng quét 6. Hiéu suét: 3%.

"HNMR (400 MHz, CD30D) 6 8,78 (s, 1H), 8,48 (s, 1H), 8,41 (d, J= 5 Hz, 1H),
8,34 (s, 1H), 8,06 (s, 2H), 7,92 (s, 1H), 7,43-7,37 (m, 1H). LCMS: m/z 446,0 [M+H]",
RT=1,69 phut.

Téng hop (E)-3-(3-(3,5-bis(triflometyl)phenyl)-1H-1,2,4-triazol-1-y1)-2-(6-
flopyridin-3-yl)acrylamit (139).

F3C O
FsC NH, N= OH N
F‘@'B\ SN ONH,
) \N“\(&O OH . N’l _
=l g Pd(dppf)Cly, AcOK F3C
F3C dioxan H20 A
15 139 L

(E)-3-(3-(3,5-bis(triflometyl)phenyl)-1H-1,2,4-triazol-1-yl)-2-(6-flopyridin-3-
yDacrylamit (139) dugc tdng hop theo Quy trinh tdng quat 6. Hiéu suat: 15%. 'H NMR
(400 MHz, CD30D) 6 8,80 (s, 1H), 8,37 (s, 1H), 8,24 (s, 2H), 8,19 (d, /=2 Hz, 1H),
8,03 (s, 1H), 7,98-7,90 (m, 1H), 7,27-7,19 (m, 1H). LCMS: m/z 446,1 [M+H]*, RT =
1,84 phut.

Téng hop (E)-3-(3-(3,5-bis(triflometyl)phenyl)-1H-1,2,4-triazol-1-yl)-2-(2-

flopyridin-4-yl)acrylamit (140).

R F3G 0

F3C NH2 - /OH
N "/ B‘OH NS NH
2 SN0 . = _
N;/ Br Pd(dppf)Cly, AcOK F3C |

FsC dioxan  H2O \N F
15 140

(E)-3-(3-(3,5-bis(triflometyl)phenyl)-1H-1,2,4-triazol-1-yl)-2-(2-flopyridin-4-
yl)acrylamit (140) dugc téng hop theo Quy trinh tbng quat 6. Hidu suét: 29%.

"H NMR (400 MHz, CD30D) & 8,79 (s, 1H), 8,36-8,30 (m, 2H), 8,23 (s, 2H),
8,03 (s, 1H), 7,33 (d, J=5 Hz, 1H), 7,17 (s, 1H). LCMS: m/z 446,1[M+H]", RT=1,84
phut.
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Téng hop (E)-3-(3-(3,5-bis(triflometyl)phenyl)-1H-1,2,4-triazol-1-yl)-2-(5-

clopyridin-3-yl)acrylamit (141).
cl F3GC o)

FsC NH, = B/OH
N7 SN NH
N OH ¢ 2
/N\N/\'/&O . ;’ P
=l B Pd(dppf)Cly, ACOK FaC I
F3C dioxan  H,O cl A
15 141

(£)-3-(3-(3,5-bis(triflometyl)phenyl)-1H-1,2,4-triazol-1-yl)-2-(5-clopyridin-3-
yl)acrylamit (141) duoc tdng hop theo Quy trinh tdng quat 6. Hidu suét: 31%.

"H NMR (400 MHz, DMSO-ds) 6 9,10 (s, 1H), 8,65 (d, J=2 Hz, 1H), 8,40 (d, J
=2 Hz, 1H), 8,37 (s, 1H), 8,22 (s, 1H), 8,08 (s, 2H), 7,98-91 (m, 1H), 7,62 (s, 1H), 7,27
(s, 1H).

LCMS: m/z 462,0 [M+H]", tr=1,76 phut.

Téng hop (E)-3-(3-(3,5-bis(triflometyl)phenyl)-1H-1,2,4-triazol-1-yl)-2-(6-
clopyridin-3-yl)acrylamit (143):

F3C O
F3C NH2 — /OH N
N C|~<}B\ 7 N7 NH,
= B Pd(dppf)Cly, ACOK FaC I
FsC dioxan H,O ™
15 143
Cl

(E)-3-(3-(3,5-bis(triflometyl)phenyl)-1H-1,2,4-triazol-1-yl)-2-(6-clopyridin-3-
yl)acrylamit (143) duoc tng hop theo Quy trinh téng quat 6. Hiu suét: 24%. 'H NMR
(400 MHz, DMSO-ds) 6 9,09 (s, 1H), 8,35 (s, 1H), 8,30 (d, J = 2,0 Hz, 1H), 8,22 (s,
1H), 8,10 (s, 2H), 7,80-7,74 (m, 1H), 7,65-7,55 (m, 2H), 7,24 (s, |H). LCMS: m/z 462,0
[M+H]*, RT=1,77 phut.

Téng hop (E)-3-(3-(3,5-bis(triflometyl)phenyl)-1H-1,2,4-triazol-1-yl)-2-(2-
clopyridin-3-yl)acrylamit (144):

Cl
F3C NH, <Nj§7 OH F3C o
N \ 7" "on N
PANVEA T s! . NN ONH,
= Br Pd(dppfCly, AcOK = A _c
F3C dioxan H,0 FsC Lj
15 144

(E)-3-(3-(3,5-bis(triflometyl)phenyl)-1H-1,2,4-triazol-1-yl)-2-(2-clopyridin-3-
yl)acrylamit (144) dugc tong hop theo Quy trinh tdng quat 6. Hidu suét: 4%. '"H NMR
(400 MHz, CDs0D) 6 8,89 (s, 1H), 8,54-8,49 (m, 1H), 8,42 (s, 1H), 8,17 (s, 2H), 8,03
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(s, 1H), 7,88-7,83 (m, 1H), 7,57-7,52 (m, 1H). LCMS: m/z 462,0 [M+H]", RT=1,70
phut.

Téng hop (E)-3-(3-(3,5-bis(triflometyl)phenyl)-1H-1,2,4-triazol-1-yl)-2-(2,6-
diflopyridin-3-yl)acrylamit (145):

F F3C 0
FsC NH, N= OH \
N F\ /B 72 NH,
7 N7 o oH N” _F
= Br Pd(dppf)Cly, AcOK F3C
FsC dioxan H,0O AN
15 145 F

(£)-3-(3-(3,5-bis(triflometyl)phenyl)-1H-1,2,4-triazol-1-yl1)-2-(2,6-diflopyridin-
3-yl)acrylamit (145) duoc tng hop theo Quy trinh téng quét 6. Hidu suét: 5%. 'H NMR
(400 MHz, CD3s0D) & 8,80 (s, 1H), 8,32 (s, 1H), 8,12 (s, 2H), 7,95-7,86 (m, 2H), 7,01
(dd, J; =8 Hz, J> =2 Hz, 1H). LCMS: m/z 464,0 [M+H]", RT=1,74 phut.

Téng hop (E)-3-(3-(3,5-bis(triflometyl)phenyl)-1H-1,2,4-triazol-1-yl)-2-

phenylacrylamit (146):
F3C NH, @_
g \N/Q>T/L%3 N N X
= B PA(dpPAC, AcOK
FsC 15 dioxan H

(E)-3-(3-(3,5-bis(triflometyl)phenyl)-1H-1,2,4-triazol-1-yl)-2-phenylacrylamit
(146) dugc tdng hop theo Quy trinh tng quét 6. Hiéu suit: 32%. 'H NMR (400 MHz,
CDsOD) 6 8,24 (s, 2H), 8,11 (s, 1H), 8,04 (s, 1H), 7,90 (s, 1H), 7,49-7,40 (m, 3H), 7,30-
7,21 (m, 2H). LCMS: m/z 427,1 [M+H]*, RT=2,10 phut.

Téng hop (E)-3-(3-(3,5-bis(triflometyl)phenyl)-1H-1,2,4-triazol-1-yl)-2-(2-
(triflometyl)pyridin-4-yl)acrylamit (147):

FaG F3G 0
F3GC NH, =\ OH N
N N /7B 20 NH;
SN Yo oH =
§, =

N Br Pd(dppf)Cly, AcOK F3C |
FsC dioxan:, H,0O SN
15 147

CF3

(E)-3-(3-(3,5-bis(triflometyl)phenyl)-1H-1,2,4-triazol-1-yl)-2-(2-
(triflometyl)pyridin-4-yl)acrylamit (147) dugc tong hop theo Quy trinh tbng quat 6.
Hiéu suit: 11%. '"H NMR (400 MHz, DMSO-ds) § 9,13 (s, 1H), 8,81 (d, J= 5 Hz, 1H),
8,36 (s, 1H), 8,20 (s, 1H), 8,00 (s, 2H), 7,88 (s, 1H), 7,66 (s, 1H), 7,61 (d, J = 5 Hz,
1H), 7,25 (s, 1H). LCMS: m/z 496,0 [M+H]", RT=1,79 phut.

-97-



23668

Téng hop (E)-3-(3-(3,5-bis(triflometyl)phenyl)-1H-1,2,4-triazol-1-yl)-2-(5-
xyanopyridin-3-yl)acrylamit (148):

NG FaC 0
FsC NH, 2} OH N
/ B 720 N NH,
/N\N/\(&O o =
N;’ Br Pd(dppf)Cly, AcOK F3C
F3C dioxan H,0 NG S
15 148

(E)-3-(3-(3,5-bis(triflometyl)phenyl)-1H-1,2,4-triazol-1-yl)-2-(5-xyanopyridin-
3-yl)acrylamit (148) dugc tong hop theo Quy trinh tdng quat 6. Hiéu suét: 20%."H NMR
(400 MHz, DMSO-ds) 8 9,14 (s, 1H), 9,06 (d, J =2 Hz, 1H), 8,75 (d, J= 2 Hz, 1H),
8,43 (s, 1H), 8,37-8,32 (m, 1H), 8,23 (s, 1H), 8,03 (s, 2H), 7,66 (s, 1H), 7,27 (s, 1H).

LCMS: m/z 453,1 [M+H]*, tr =1,79 phut.

Téng hop (E)-3-(3-(3,5-bis(triflometyl)phenyl)-1H-1,2,4-triazol-1-yl)-2-
(quinolin-3-yl)acrylamit (149):

F3C O
F3G NH, = OH N
W 720 NH,
7 N7 0 N OH N”
- Pd(dppf)Cl,, AcOK F3C ~ |
FsC dioxan H20 Nx
15 149

(E£)-3-(3-(3,5-bis(triflometyl)phenyl)-1H-1,2,4-triazol-1-yl)-2-(quinolin-3-
yl)acrylamit (149) dugc tong hop theo Quy trinh tdng quét 6. Hiéu sudt: 80%. 'H NMR
(400 MHz, DMSO-dy) & 9,09 (s, 1H), 8,75 (d, J=2 Hz, 1H), 8,42 (s, 1H), 8,29 (d, J=
2 Hz, 1H), 8,12-7,97 (m, 3H), 7,88 (s, 2H), 7,82 (t, J= 7 Hz, 1H), 7,63 (t, J = 7 Hz,
2H), 7,31 (s, 1H). LCMS: m/z 478,1 [M+H]*, RT= 1,64 phut.

Téng hop (E)-3-(3-(3,5-bis(triflometyl)phenyl)-1H-1,2,4-triazol-1-yl)-2-(2-
flobiphenyl-4-yl)acrylamit (150):

- N\ﬁx ‘)

dppf)CI2 AcOK
dioxan H20

15 150
(E)-3-(3-(3,5-bis(triflometyl)phenyl)-1H-1,2,4-triazol-1-yl)-2-(2-flobiphenyl-4-
yl)acrylamit (150) dugc tong hop theo Quy trinh téng quat 6. Hi¢u sut: 30%. 'H NMR
(400 MHz, DMSO-ds) & 8,89 (s, 1H), 8,23-8,18 (m, 4H), 7,63-7,56 (m, 4H), 7,54-7,48

Fa
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(m, 2H), 7,47-7,40 (m, 1H), 7,31-7,25 (m, 1H), 7,20-7,14 (m, 2H). LCMS: m/z 521,1
[M+H]*, RT=2,06 phut.

Téng hop (E)-3-(3-(3,5-bis(triflometyl)phenyl)-1H-1,2,4-triazol-1-yl)-2-(4-
(pyridin-3-yl)phenyl)acrylamit (151):

FaC

= NH <’\\l—/>—< >—B’OH PANVER
/N;/NK\K&O oH i |
= 3

. Br Pd(dppf)Clp, AcOK

3 dioxan H,O
15 151 Z Ll

NS

(E)-3-(3-(3,5-bis(triflometyl)phenyl)-1H-1,2,4-triazol-1-yl)-2-(4-(pyridin-3-
yl)phenyl)acrylamit (151) duge tdng hop theo Quy trinh téng quét 6. Hiéu suét: 11%.
"H NMR (400 MHz, CD30D) & 9,19 (s, 1H), 8,84-8,74 (m, 2H), 8,52 (s, 1H), 8,31-8,26
(m, 3H), 8,07-7,95 (m, 4H), 7,59 (d, J= 8 Hz, 2H). LCMS: m/z 504,1 [M+H]", RT =
1,55 phaut.

Téng hop (E)-3-(3-(3,5-bis(triflometyl)phenyl)-1H-1,2,4-triazol-1-yl)-2-
(1H-indazol-6-yl)acrylamit (152):

FaG FsC N
N< (@)
/\(g ) JN N
Pd(dppf)Cl,, AcOK
dioxan H20 Fs NH
152 _l\i

(E)-3-(3-(3,5-bis(triflometyl)phenyl)-1H-1,2,4-triazol-1-yl)-2-(1H-indazol-6-
ylacrylamit (152) duogc tong hop theo Quy trinh téng quat 6. Hidu sudt: 46%. 'H NMR
(400 MHz, DMSO-ds) 6 8,54 (s, 1H), 8,20-8,10 (m, 3H), 8,06 (s, 2H), 7,85 (d, J = 8
Hz, 1H), 7,47 (s, 1H), 6,98 (d, J = 8 Hz, 1H). LCMS: m/z 467,1 [M+H]", RT=1,67
phut.

Téng hop (£)-3-(3-(3,5-bis(triflometyl)phenyl)-1H-1,2,4-triazol-1-yl)-2-
(pyrimidin-5-yl)acrylamit (153):
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Téng hop (E)-isopropyl 3-(3-(3,5-bis(triflometyl)phenyl)-1H-1,2,4-triazol-1-
yl)-2-bromoacrylat (16): Isopropyl 3-(3-(3,5-bis(triflometyl)phenyl)-1H-1,2,4-triazol-
1-y1)-2,3-dibromopropanoat (12) (6,2 g, 11,3 mmol) dugc hoa tan trong tetrahydrofuran
(40 mL) va lam lanh xudng dén 0 °C. Trietylamin (2,3 g, 22,5 mmol) dugc bd sung va
hdn hop duoc khudy & nhiét d6 trong phong trong 16 gi. Hon hop phan tng duge pha
logng bang nudc (20 mL) va chiét bang etyl axetat (30 mL X 3). Cac 16p hitu co két
hop duoc rira bang nude mubi, lam kho trén Na,SO4 khan va ¢d trong 4p sudt giam. San
phidm thd duoc tinh ché bang sic ky silica gel dé thu dugc (E)-isopropyl 3-(3-(3,5-
bis(triflometyl)phenyl)-1H-1,2,4-triazol-1-yl)-2-bromoacrylat (16) duéi dang chét ran
mau tring (3,1 g, hiéu sudt 59%). '"H NMR (400 MHz, DMSO-ds) 6 8,95 (s, 1H), 8,46
(s, 1H), 8,29 (s, 2H), 8,09 (s, 1H), 5,13-5,07 (m, 1H), 1,26 (d, J= 6 Hz, 6H). LCMS:
m/z 472,0 [M+H]*, RT=2,02 phut.

Téng hop axit (E)-3-(3-(3,5-bis(triflometyl)phenyl)-1H-1,2,4-triazol-1-yl)-2-
bromoacrylic (17): (E)-isopropyl 3-(3-(3,5-bis(triflometyl)phenyl)-1 H-1,2,4-triazol-1-
yl)-2-bromoacrylat (16) (2,36 g, 5 mmol) dugc hoa tan trong tetrahydrofuran (25 mL).
Dung dich cua lithi hydroxit (1,05 g, 25 mmol) trong nuéc (25 mL) duge bd sung nhé
giot & 0 °C. Hdn hop phan tng duoc khudy ¢ 0 °C trong 3 gid, va db vao nude (30 mL),
axit hoa bang HCI (3 N) cho dén khi pH = 5, chiét bang etyl axetat (200 mL X 3). Cac
16p hitu co két hop dugce rira bang nude mubi, 1am kho trén Na,SO4 khan, ¢ trong ap
sudt giam, va tinh ché bang tai két tinh tir EtOAc 20% trong ete diu mo6 dé thu dugc
axit (E)-3-(3-(3,5-bis(triflometyl)phenyl)-1H-1,2,4-triazol-1-yl)-2-bromoacrylic (17)
dudi dang chét rén mau tring (1,2 g, hidu sudt 56%). "H NMR (400 MHz, DMSO-ds)
6 8,98 (s, 1H), 8,49 (s, 1H), 8,29 (s, 2H), 8,00 (s, 1H). LCMS: m/z 433,0 [M+H]",
RT=1,81 phut.

Téng hop (E)-3-(3-(3,5-bis(triflometyl)phenyl)-1H-1,2,4-triazol-1-yl)-2-
bromoacrylamit (18): Axit (E)-3-(3-(3,5-bis(triflometyl)phenyl)-1H-1,2,4-triazol-1-
yl)-2-bromoacrylic (17) (0,9 g, 2,1 mmol) dugc hoa tan trong THF (20 mL) va isobutyl
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cloformat (0,57 g, 4,2 mmol), N-metyl morpholin (0,32 g, 3,1 mmol) duoc bd sung &
0°C. Hdn hgp phan ting dwoc khudy ¢ 0°C trong 1 gid. Suc khi amoniac trong 40 phut
& 0°C. Hon hop phan tng duge chuyén 1én nude d4 va chiét bang etyl axetat (20 mL X
3). Cac 16p hitu co két hop dugce rira bing nude mudi, 1am kho trén NaySO4 khan va ¢o
trong 4p suat giam dé cho ra phan phdm thd, ma duogc tinh ché bing tai két tinh tir
EtOAc dé cho ra 0,8 g (E)-3-(3-(3,5-bis(triflometyl)phenyl)-1H-1,2,4-triazol-1-y1)-2-
bromoacrylamit (18). Hiéu sudt: 90%. '"H NMR (400 MHz, DMSO-ds) 6 8,88 (s, 1H),
8,49 (s, 1H), 8,29 (s, 2H), 8,01 (s, 1H), 7,87 (s, 1H), 7,81 (s, IH). LCMS: m/z 429,0
[M+H]", RT=1,80 phut.

Téng hop (£2)-3-(3-(3,5-bis(triflometyl)phenyl)-1H-1,2,4-triazol-1-yl)-2-
(pyrimidin-5-yl)acrylamit (153). Hon hop cta (E)-3-(3-(3,5-bis(triflometyl)phenyl)-
1H-1,2,4-triazol-1-yl)-2-bromoacrylamit (18) (600 mg, 1,4 mmol), axit pyrimidin-5-
ylboronic (261 mg, 2,1 mmol), kali axetat (277 mg, 2,8 mmol), [1.1'-
bis(diphenylphosphino)feroxen]paladi-(II) clorua (91 mg, 0,11 mmol) trong dioxan (60
mL) va nuée (5 mL) duge 1am néng & nhiét d6 80 °C trong 45 phut trong bau khi nito.
Hbn hop duge dd vao 30 mL nudc va chiét bang etyl axetat (10 mL X 3). Céc 16p hiru
co két hop dugc rira bang nude mubdi, 1am kho trén NaSOs khan, ¢b trong 4p suit giam
va tinh ché bang HPLC diéu ché dé thu duoc (2)-3-(3-(3,5-bis(triflometyl)phenyl)-1H-
1,2,4-triazol-1-y1)-2-(pyrimidin-5-yl)acrylamit(153) (130 mg, hiu suét 22%). 'H NMR
(400 MHz, DMSO-ds) & 9,22 (s, 1H), 8,96 (s, 3H), 8,54 (s, 2H), 8,31 (s, 1H), 8,10 (s,
1H), 8,01 (s, 1H), 7,94 (s, 1H). LCMS: m/z 429,1 [M+H]*, RT= 1,67 phut.

Téng hop (2)-3-(3-(3,5-bis(triflometyl)phenyl)-1H-1,2,4-triazol-1-yl)-2-(6-

ﬂopyridin -3-yl)acrylamit (154):
N

o A { X@(
/j/i PN .
NH, Pd(dppf)CIz ACOK Q\S\‘

dioxan H20

(£)-3-(3-(3,5-bis(triflometyl)phenyl)-1H-1,2,4-triazol-1-yl)-2-(6-flopyridin-3-
yl)acrylamit (154) dugc tdng hop theo Quy trinh téng quat 6. Hiéu suit: 7%.

"HNMR (400 MHz, CD30D) 6 8,70 (s, 1H), 8,56 (s, 2H), 8,34 (d, /=3 Hz, 1H),
8,11-8,03 (m, 1H), 7,97 (s, 1H), 7,64 (s, 1H), 7,11-7,05 (m, 1H). LCMS: m/z 446,1
[M+H]*, RT=1,68 phut.

Téng hop (2)-3-(3-(3,5-bis(triflometyl)phenyl)-1H-1,2,4-triazol-1-y1)-2-(2-
flopyridin-4-yl)acrylamit (155):

-101-



23668

F
FsC R
— OH F3C = N
N B
Z B \ 7" “on N< S
=l > 20
07 “NH Pd(dppf)Cly, ACOK =/
Fa 2 07 “NH
dioxanH,0 Fa 2

155

(2)-3-(3-(3,5-bis(triflometyl)phenyl)-1H-1,2,4-triazol-1-yl)-2-(2-flopyridin-4-
yl)acrylamit (155) dugc tdng hop theo Quy trinh téng quat 6. Higu sudt: 30%. '"H NMR
(400 MHz, CD3;0D) 8 8,75 (s, 1H), 8,57 (s, 2H), 8,18 (d, J= 5 Hz, 1H), 7,99 (s, 1H),
7,93 (s, 1H), 7,47-7,40 (m, 1H), 7,19 (s, I1H). LCMS: m/z 446,1 [M+H]", RT=1,79
phut.

Téng hop (2)-3-(3-(3,5-bis(triflometyl)phenyl)-1H-1,2,4-triazol-1-yl)-2-(6-
clopyrldln -3-yl)acrylamit (156).

= OH F.C % Cl
N Br C'—Q*B\ ’ N
/I N OH . NN O
NH, Pd(dppf)Cly, AcOK =
dioxanH,0 Fa O™ 'NH;

(2)-3-(3-(3,5-bis(triflometyl)phenyl)-1 H-1,2,4-triazol-1-yl)-2-(6-clopyridin-3-
ylacrylamit (156) dugc téng hop theo Quy trinh tong quat 6. Hi¢u suit: 7%. 'H NMR
(400 MHz, DMSO-ds) 5 8,94 (s, 1H), 8,60 (d, J=2 Hz, 1H), 8,54 (s, 2H), 8,30 (s, 1H),
8,06 (s, 1H), 8,02-7,97 (m, 1H), 7,93 (s, 1H), 7,89 (s, 1H), 7,65 (d, J = 8 Hz, 1H).
LCMS: m/z 462,1 [M+H]", RT= 1,82 phut.

Téng hop (Z2)-3-(3-(3,5-bis(triflometyl)phenyl)-1H-1,2,4-triazol-1-yl)-2-(2-

flopyridin-3-yl)acrylamit (157):
FsC F

- - bl
~ Br B,
NN \_7" "o Ny e X
= > a
F) 07 “NH, Pd(dppf)Cly, ACOK =
dioxan Hzo F3 O NH2
18 157

(2)-3-(3-(3,5-bis(triflometyl)phenyl)-1H-1,2,4-triazol-1-yl)-2-(2-flopyridin-3-
yl)acrylamit (157) dugc tong hop theo Quy trinh téng quat 6. Hiéu sudt: 29%. 'H NMR
(400 MHz, DMSO-ds) & 9,06 (s, 1H), 8,60 (s, 2H), 8,38-8,33 (m, 2H), 8,20-8,11 (m,
1H), 8,03 (s, 1H), 7,86-7,81 (m, 2H), 7,60-7,51 (m, 1H). LCMS: m/z 446,1 [M+H]",
RT=1,69 phut.

Vi du 2. Cac thir nghiém

Mot s hop chét theo sang ché duoc kiém tra trong cac thir nghiém khéc nhau.

Uc ché su xudt nhdn — Thir nghiém Rev-GFP
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Viéc tre ché su xuét nhan do CRM1 gy ra béi cac hop chit theo sang ché dugc
xac dinh trong thtr nghiém RevGFP. Rev 1a protein tr virut suy gidm mién dich & nguoi
typ 1 (HIV-1) va chira tin hiéu xuét nhan (NES) trong ving ddu tén cung C cua n6 va
tin hiéu dinh vi nhan (nuclear localization signal - NLS) & viing d4u tan cing N cia no.
Su xuét nhén cia protein Rev 12 phu thudc vao qué trinh NES/CRM1 kinh dién (Neville
et al, 1997, Kau et al, 2003). Sy tich tu trong nhén va nhén con cuia Rev dugc quan sat
& cac té bao duge didu tri bang cac chat tc ché dic hidu cia CRM1, nhu LMB (Kau et
al, 2003).

Trong thit nghiém nay, cac té bao U20S-RevGFP dugc cdy 1én cac dia 384 giéng
mau den, day trong subt vao ngay trudc thir nghiém. Céc hop chit duoc pha lodng theo
ti 1& 1:2 theo thir ty bat dau tir 40 uM & dia 384 giéng riéng biét trong DMEM, va sau
d6 chuyén 1én cac té bao. Cac té bao dugc 0 v6i hop chét trong x4p xi 1 gio trude khi
cd dinh bang formaldehyt 3,7% va nhudém nhén bang Hoechst 33258. Luong GFP trong
nhén t€ bao dugc do va ICso ciia hop chit duoc x4c dinh (Kau et al, 2003). Két qué cda
thir nghiém nay duoc thé hién trong bang 1.

Trong mdt thr nghiém riéng biét, cac té bao U20S Rev-GFP duoc xtr ly béng
hop chit 124 (ma dugc pha lodng theo thir tu theo ti 18 1:3 bat dau tir 10 pM) hodc
DMSO trong 4 gid. Sau 4 gid, cac té bao duge ¢d dinh bing paraformaldehyt (PFA) va
nhudém twong phan biang thudc nhudm nhan DAPI. Nho st dung cic dudng cong déap
g liéu, ICso ddi v6i hop chit 124 duge xac dinh 13 khoang 40 nM trong thir nghiém
U20S Rev-GFP. Do d6, Hop chat 124 tao ra sy (rc ché CRM1 quan sat dugc nhd sit
dung LMB, va viéc xr ly bang hop chét 124 tao ra Rev-GFP nhén.

Thir nghiém ting sinh té bao MTT

Thir nghiém ting sinh té bao MTT duoc sir dung dé nghién ciru dic tinh gy doc
t€ bao ctia cac hop chét nay. Thir nghiém nay dugc thuc hién theo phwong phép mé ta
bdi Roche Molecular Biochemicals, v6i cac cai bién nhd. Thir nghiém nay dugc dua
trén sy phan cat mudi tetrazolium, MTT, vé6i su ¢6 mit ciia chit phén Gng ndi electron.
Mudi formazan khong tan trong nudc dugce tao ra phai dugc lam hoa tan trong bude bd
sung. Cac té bao dugc nubi trong dia nudi cdy mé 96 giéng duoc 1 v6i dung dich MTT
trong xap xi 4 gid. Sau giai doan 0 nay, thudc nhuém formazan khong tan trong nuéc
duoc tao ra. Sau khi lam hoa tan, thuéc nhudém formazan dugc dinh luong nho sir dung
may quang phd quét da giéng (may doc ELISA). D¢ hép thu thu dugc twong quan truc
tiép voi sd lugng té bao. Cac t& bao duoc cdy & mirc 5,000-10,000 té bao trong mdi

giéng ctia dia 96 giéng trong 100 uL moi truong nudi cly méi va duge dé gin két qua
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dém. C4c dung dich gbc ctia cic hop chit nay duoc pha lodng trong 100 pL moi trudong
nuoi cdy té bao dé thu dugc tdm ndng do cua mdi hop chit thir nghiém, nim trong
khoang 1 nM dén 30 uM. Sau khi U trong x4p xi 64-72 gid, 20 pL Chat phan tGng
CellTiter 96 Aqueous One Solution (Promega, G358B) dugc b sung vao mdi giéng va
dia duoc dua tro lai ti dp (37°C; 5% CO») cho dén khi dat dugc OD tuyét dbi 1,5 ddi
v6i cac té bao dbi chimg. T4t ca cac mét dd quang duge do & 490 nm nhd st dung may
doc vi dia Vmax Kinetic (Cac thiét bi phan tir). Trong hau hét cac trudong hop, thi
nghiém nay dugc thuc hién trong hai 1an lap va cac két qua duoc thé hién dudi dang
phén trim trc ché trung binh so vi dbi ching am+SE. Cong thurc sau duoc st dung dé
tinh phan tram e ché: Uc ché (%) = (1-(0D,/OD)) X 100.

Céc hop chét duoc thir nghiém trén céc té bao 2138, MM1S va 3T3. Dong té bao
7138 1a dong té bao bénh bach ciu lympho bao cip tinh té bao B trudng thanh c6 ngudn
géc tor ngudi bénh méc bénh bach ciu lympho bao man tinh. Dong t& bao MM1S duoc
thiét 14p tir mau ngoai vi clia ngudi bénh da u tiy. céc t& bao 3T3 1a céc té bao nguyén
bao s¢i chudn; chiing duoc tach nguyén thity tir md phdi ctia chudt Thuy S.

Két qua ctia tho nghiém MTT duoc thong bao trong bang 1.

Bang 1. Cac két qua thir nghiém ddi vai cac hop chét vi du (A = <100 nM; B =
100 nM dén <5 pM; C = 5 uM dén 30 pM; D =>30 uM; NT = Khong duoc kiém tra).
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bis(triflometyl)phenyl)-
1H-1,2,4-triazol-1-yl)-
2-(pyridin-3-yl)acrylic
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-106-




23668

Hop
chat

Cau truc

RevGFP | MTT

(Z138)

MTT
(MM1S)

MTT
(3T3)

112

NT NT

D

NT

(E)-3-(3-(3,5-
bis(triflometyl)phenyl)-
1H-1,2,4-triazol-1-yl)-
N,N-dimetyl-2-
(pyridin-3-yl)acrylamit
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(E)-3-(3-(3,5-
bis(triflometyl)phenyl)-
1H-1,2,4-triazol-1-yl)-
N,N-dimetyl-2-
(pyridin-4-yl)acrylamit
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(E)-3-(3-3,5-
bis(triflometyl)phenyl)-
1H-1,2,4-triazol-1-yl)-
2-(1-metyl-1H-pyrazol-
4-ylacrylamit
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ylacrylat
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isopropyl (E)-3-(3-
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bis(triflometyl)phenyl)-
1H-1,2,4-triazol-1-yl)-
2-(3,5-dimetylisoxazol-
4-yl)acrylat
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Axit (E)-3-(3-(3,5-
bis(triflometyl)phenyl)-
1H-1,2,4-triazol-1-yl)-
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1H-1,2,4-triazol-1-yl)-
2-(3,5-dimetylisoxazol-
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bis(triflometyl)phenyl)-
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isopropyl (£)-3-(3-
(3,5-
bis(triflometyl)phenyl)-
1H-1,2,4-triazol-1-yl)-
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yl)acrylat
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ylacrylamit

125

NT

NT

NT

Axit (E)-3-(3-(3,5-
bis(triflometyl)phenyl)-
1H-1,2,4-triazol-1-yl)-
2-(5-flopyridin-3-
yDacrylic

126

NT

(E)-3-(3-(3,5-
bis(triflometyl)phenyl)-
1H-1,2,4-triazol-1-yl)-
2-(5-flopyridin-3-
ylacrylamit

127

NT

NT

NT

(E)-3-(3-(3,5-
bis(triflometyl)phenyl)-
1H-1,2,4-triazol-1-yl)-
2-(6-metoxypyridin-3-
ylacrylamit

128

NT

NT

NT

Axit (E)-3-(3-(3,5-
bis(triflometyl)phenyl)-
1H-1,2,4-triazol-1-yl)-
2-(furan-3-yl)acrylic
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Hop
chit

Cau truc

RevGFP | MTT

(Z138)

MTT
(MM1S)

MTT
(3T3)

129

N
FsC ’(2 O

Fa

NT

NT

NT

(E)-3-(3-(3,5-
bis(triflometyl)phenyl)-
1H-1,2,4-triazol-1-yl)-
2-(furan-3-yl)acrylamit

130

NT

NT

isopropyl (E)-3-(3-
(3,5-
bis(triflometyl)phenyl)-
1H-1,2,4-triazol-1-yl)-
2-(1-metyl-1H-pyrazol-
4-yl)acrylat

131

NT

NT

NT

Axit (E)-3-(3-(3,5-
bis(triflometyl)phenyl)-
1H-1,2,4-triazol-1-yl)-
2-(1-metyl-1H-pyrazol-
4-y1)acrylic

132

(E)-3-(3-(3,5-
bis(triflometyl)phenyl)-
1H-1,2,4-triazol-1-yl)-
2-(5-flopyridin-3-
ylacrylamit

133

NT

(E)-3-(3-(3,5-
bis(triflometyl)phenyl)-
1H-1,2,4-triazol-1-yl)-
2-(pyridazin-4-
ylacrylamit

134

NT

(E)-3-(3-(3,5-
bis(triflometyl)phenyl)-
1H-1,2,4-triazol-1-yl)-
2-(6-flopyridin-2-
ylacrylamit
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Hop | CAu tric RevGFP | MTT | MTT MTT | Tén
chit (Z138) | (MM1S) | (3T3)
sb
135 N, |NT B A D | (E)3-(3-(3,5-
fc 51—2)/:%; bis(triflometyl)phenyl)-

?AN = 1H-1,2,4-triazol-1-y1)-

F3 2-(2-flopyridin-3-
ylacrylamit

136 Y, |B B A D | (E)-2-(-
Fc /-)‘_/ \ aminopyrimidin-5-yl)-
AL W 3-(3-(3,5-

Fa bis(triflometyl)phenyl)-
1H-1,2 4-triazol-1-
ylacrylamit

137 N | A B A D | (E)3-(3-(3,5-
Fc N~ /)Fi/;N bis(triflometyl)phenyl)-

\@%N = 1H-1,2,4-triazol-1-y1)-

F3 2-(2-flopyrimidin-5-
yl)acrylamit

138 FO?%; A A |A B | (E)3-3-(3.5-
fc r\/l—'j VR bis(triflometyl)phenyl)-
| ?AN N 1H-1,2 4-triazol-1-yl)-

F3 2-(3-flopyridin-4-
yDacrylamit

139 N, |NT B B D | (B)3-3-(3.5-
FsC 'l /)_/ A bis(triflometyl)phenyl)-
Mool 1H-1,2,4-triazol-1-yl)-

Fa 2-(6-flopyridin-3-

ylacrylamit
140 N, | A A A D | (E)3-(3-(3,5-
o W’T_ a bis(triflometyl)phenyl)-

7%)/&“ N 1H-1,2 4-triazol-1-yl)-

F3 2-(2-flopyridin-4-
ylacrylamit
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Hop
chat

Cau truc

RevGFP

MTT
(Z138)

MTT
(MMIS)

MTT
(3T3)

Tén

141

A

(E)-3-(3-(3,5-
bis(triflometyl)phenyl)-
1H-1,2,4-triazol-1-yl)-
2-(5-clopyridin-3-
yl)acrylamit

143

Fa

(E)-3-(3-(3,5-
bis(triflometyl)phenyl)-
1H-1,2 4-triazol-1-yl)-
2-(6-clopyridin-3-
yDacrylamit

144

NT

(E)-3-(3-(3,5-
bis(triflometyl)phenyl)-
1H-1,2,4-triazol-1-yl)-
2-(2-clopyridin-3-
yl)acrylamit

145

NH,
_{ F
N—N
FsC 1y ¢ W
N _

F3

NT

(E)-3-(3-(3,5-
bis(triflometyl)phenyl)-
1H-1,2,4-triazol-1-yl)-
2-(2,6-diflopyridin-3-
ylacrylamit

146

NT

(E)-3-(3-(3,5-
bis(triflometyl)phenyl)-
1H-1,2,4-triazol-1-yl)-
2-phenylacrylamit

147

(E)-3-(3-(3,5-
bis(triflometyl)phenyl)-
1H-1,2,4-triazol-1-yl)-
2-(2-
(triflometyl)pyridin-4-
yl)acrylamit
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Hop
chit

Cau truc

RevGFP

MTT
(Z138)

MTT
(MM1S)

MTT
(3T3)

148

N_.
FsC | N/>

F3

A

A

(E)-3-(3-(3,5-
bis(triflometyl)phenyl)-
1H-1,2 4-triazol-1-yl)-
2-(5-xyanopyridin-3-
yDacrylamit

149

N
FiC L N

F3

(E£)-3-(3-(3,5-
bis(triflometyl)phenyl)-
1H-1,2,4-triazol-1-yl)-
2-(quinolin-3-
ylacrylamit

150

N_—
FaC I N/) O F

Fa

NT

(E)-3-(3-(3,5-
bis(triflometyl)phenyl)-
1H-1,2,4-triazol-1-yl)-
2-(2-flobiphenyl-4-
ylacrylamit

151

NT

(E)-3-(3-(3,5-
bis(triflometyl)phenyl)-
1H-1,2,4-triazol-1-yl)-
2-(4-(pyridin-3-
yl)phenyl)acrylamit

152

FaC | /)

Fa

NT

(E)-3-(3-(3,5-
bis(triflometyl)phenyl)-
1H-1,2,4-triazol-1-yl)-
2-(1H-indazol-6-
yl)acrylamit

153

NT

(£)-3-(3-(3,5-
bis(triflometyl)phenyl)-
1H-1,2,4-triazol-1-yl)-
2-(pyrimidin-5-
yl)acrylamit
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Hop | CAu triic RevGFP | MTT |MTT | MTT | Tén

chit (Z138) | (MML1S) | (3T3)

sb

154 | ™ 1/@( " INT NT |B NT | (2)-3-(3-3.5-

Fap\{:«j 07 NH, bis(triflometyl)pheny]l)-
1H-1,2,4-triazol-1-yl)-
2-(6-flopyridin-3-
ylacrylamit

155 | e (A A |aA B | (2)3-G-G3,5-

Fy W 07 NH, bis(triflometyl)phenyl)-
1H-1,2,4-triazol-1-yl)-
2-(2-flopyridin-4-
yDacrylamit

156 | % U7 |B B |B D | (2)3-G-(3.5-

‘., ;j o\ NH, bis(triflometyl)phenyl)-
1H-1,2,4-triazol-1-yl)-
2-(6-clopyridin-3-
yDacrylamit

157 | ™4 ) |NT B |B B | (2)3-G-G,5-

- ;NO\ NH, bis(triflometyl)phenyl)-
1H-1,2 4-triazol-1-yl)-
2-(2-flopyridin-3-
yDacrylamit

Hop chét 124 con dugc thir nghiém trén bang cac dong té bao ung thu huyét hoc

va rén chon loc va cac dong té bao binh thuong chon loc trong thir nghiém MTT. Vén

tat 13, cac dong té bao khac nhau néu trén dugc cdy trai & mat do khac nhau vao ngay 1.

Sau 24 gid sinh trudng, céc té bao duoc xit Iy bang cac duong cong lidu (10 pM bét dau

v6i céc d6 pha loang 1:3) ctia Hop chét 124 trong hai hang lap. Cac té bao va hop chit

124 duge u trong ti 4p 37°C trong 72 gio. Cell Titer AQueous One dugc bd sung vao

mbi giéng, va cac dia dugc doc trong may doc dia & OD 495,

Céc dong té bao ung thu huyét hoc duge thir nghiém bao gdm MOLT-4, Z-138,

THP1, MO7E, OCIAML-5, AML-193, Daudi, Toledo, TF-1, Farage, Pfieffer, MV-4-
11, MINO, HEL,92,1,7, KG-1, BL-2, MM1R, HS-Sultan, RL, U-937, DB, BL-40, U-
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266 va ANBL-6. Cac dong té bao ung thu rin dwoc thir nghiém bao gdm PATU-8902,
SK-CO-1, NCI-H2170, PL-45, NCI-H1650, TFK-1, NCI-H520, RKO, U118 MG,
HeLa, HuCCT-1, CAPAN-1, NCI-H889, NCI-H187, L3,6pl, HEP 3B, MS751, NCI-
H69, AU-565, SHSYSY, Tera-1, SW-620, PC3, L.S-180, SW-48, NCI-H1299, Colo-
205, NCI-H28, HT1080, SHP-77, MSTO-211H, LoVo, HCT-15, NCI-H2030, Calu-6,
Calu-3, SW-403, HPAC, NCI-H1563, PATU-8988T, PATU-8988S, HPAF-II, Colo-
201, NCI-H747, SW-837, HCC-4006, NCI-H358, HCC-827, PANC-10,05, SW-948,
SW-480, SW-1417, DLD-1, SW-1116, MDA-MB-231, NCI-H508, MCF7, LN-18,
NCI-H820, HCC-2935, SNU-398, NCI-H2122, NCI-H226, LS-174T, HCT116, MDA-
MB-361, SW-900, NCI-H1993, HCT116,1, C6, MHCC97H va SKOV3. Cac dong té
bao binh thuong dugce thit nghiém bao gdm IMR-90 va 3T3. Két qua cia viée thi
nghiém thém cta Hop chét 124 duge thong bao trong bang 2.

Béang 2.
Dong té bao Hop chat 124 Dong té bao Hop chét 124

(uM) (uM)

Z-138 M TT 0,006 P fieffer M TT 0,14
MM IRMTT 0,008 Tera-1 M TT 0,15
Daudi M TT 0,008 C6MTT 0,15

M OLT4 M TT 0,01 HCT116,1 M TT 0,2
HCC-4006 M TT 0,02 ANBL-6 M TT 0,22
M INOM TT 0,02 U-266 M TT 0,23
M O7e M TT 0,02 HEL,92,1,7M TT 0,23
RLMTT 0,02 U-937 M TT 0,25

CAP AN-1 M TT 0,02 HEP 3B M TT 0,3
NCI-H226 M TT 0,03 HT1080 M TT 0,31
BL-2M TT 0,03 NCI-H28 M TT 0,34
OCIAML5 M TT 0,04 UIISM GM TT 0,37
SHSY5Y M TT 0,05 M S751 M TT 0,4
NCI-HI1299 M TT 0,05 BL-40 M TT 0,4
HuCCT-1 M TT 0,05 SHP -77 M TT 0,41
DBM TT 0,06 SW-1116 M TT 0,41
HS- Sultan M TT 0,06 P ATU-8902 M TT 0,41
M STO-211HM TT 0,07 NCI-H358 M TT 0,42
Toledo M TT 0,07 SW-620 M TT 0,42
NCI-H747 M TT 0,07 SK-CO-1 M TT 0,43
KG-1MTT 0,09 RKO M TT 0,45

M V-4-11 M TT 0,1 HCC-827 M TT 0,46
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HCT116 M TT 0,11 Farage M TT 0,46
TF-1MTT 0,11 HCT-15M TT 0,46
M DA-M B-231 M 0,12 L3,6pl M TT 0,47
TT
Colo-205 M TT 0,12 AU-565 M TT 0,49
SW-48 M TT 0,12 SW-837M TT 0,5
Dong té bao Hop chit 124
(uM)
NCI-H187 M TT 0,53
M CF7MTT 0,68
LoVo M TT 0,68
DLD-1 M TT 0,8
NCI-H2122 M TT 0,84
NCI-H508 M TT 0,86
SW-403 M TT 0,91
SNU-398 M TT 0,97
P ANC-10,05 M TT 0,99
NCI-H889 M TT 1,02 Dong té bao Hop chit 124
(uM)
HeLa M TT 1,05 SW-480 M TT 10
3T3MTT 1,1 LS-174TM TT 10
Calu-6 M TT 1,27 P ATU-8988S M TT 10
NCI-H520 M TT 1,3 HP ACMTT 10
Calu-3 M TT 1,38 NCI-H1650 M TT >10
NCI-H69 M TT 1,64 NCI-H1993 M TT >10
SW-900 M TT 1,85 IMR-9OM TT >10
AML-193 M TT 1,93 M DA-M B-361 M TT >10
NCI-H2030 M TT 2,05 M HCC97HM TT >10
LN18 M TT 2,06 TFK-1 M TT >10
NCI-H2170 M TT 2,14 SKOV3 M TT >10
THP I M TT 3,38 Colo-201 M TT >10
NCI-H820 M TT 3,4 SW-948 M TT >10
HCC-2935 M TT 6,7 SW-1417 M TT >10
PL-45MTT 6,94 HTB-38 M TT >10
P ATU-8988T M TT 7,17 LS-180M TT >10
NCI-H1563 M TT 7,82 HP AF-IIM TT >10

Thir nghiém dot bién Cys 528
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Céac té bao U20S (sacOm xuong) biéu hién én dinh HIV-Rev duoc gén GFP
dung hop véi tin hiéu xuét nhan (Rev-GFP) cua chét e ché protein kinaza (protein
kinase inhibitor - PKI) phu thuéc cAMP duoc chuyén nhidm nhanh bang cac céu tric
biéu hién CRMI kiéu dai hodc CRM1-Cys528Ser ddt bién trong 36 gio. Hidu qua
chuyén nhiém nhanh trong thir nghiém nay dwgc uéc tinh 1a 50%. Khi Rev-GFP va
CRM1 kiéu dai duoc ddng biéu hién & céc té bao va céac té bao nay duoc didu tri bang
30 uM Hop chét 124 trong 4 gid, Rev-GFP duoc dinh vi vao nhén va nhén con cia cac
té bao. Tuy nhién, néu Rev-GFP va CRM-Cys528Ser dot bién duge dong biéu hién ¢
céc té bao, viée xir Iy céc té bao bang 30 uM Hop chit 124 khong gdy ra su dinh vi
trong nhan ciia Rev-GFP. Viéc xtt Iy bang 30 uM Hop chat 124 dwgc chon dé téi da
hoa sy tiép xtic cua thude trén cac té bao dwoc chuyén nhiém. Cac két qua nay ching
minh tim quang trong ctia Cys528 ddi véi sy trc ché CRM1 boi Hop chit 124,

Thir nghiém riea troi

Céc t& bao U208 bidu hién én dinh HIV-Rev dugc gin dudi protein phat huynh
quang xanh 14 dung hop véi tin hidu xuat nhan (Rev-GFP) PKI phu thuéc cAMP duge
sit dung dé danh gia mac tc ché CRM1 va ICsothu duoc ctia Hop chit 124 ¢6 hoic
khong c6 viée rira hop chét ra sau diéu tri. Ba dia 96 giéng chira céc té bao U20S Rev-
GFP duge xt 1y bing hop chit 124 (ma da dugc pha lodng theo thir ty 1:3 bit déu & 10
uM) hoac DMSO trong 4 gid. Sau 4 gio, mot trong cac dia dugc c¢b dinh bang PFA
(khong rtra troi, didu kién A). Mbi truong duoc loai bo ra khoi hai dia con lai, va cac
té bao dugc rira hai 1dn bang méi trudong méi va i thém trong moi trudng khong chira
Hop chit 124. Dia thir hai dugc c¢b dinh bang PFA sau 4 gid rira trdi (4 gid rira troi,
diéu kién B) va dia thir ba dugc ¢d dinh bang PFA sau 24 gid rira troi (24 gio rira troi,
diéu kién C). Cac té bao duoc nhudm tuong phan bang thuéc nhudém nhan DAPI. ICso
ctia Hop chit 124 trong diéu kién A, diéu kién B va diéu kién C dugc x4c dinh, va
duoc thong béo trong bang 3. Bang 3 thé hién ring Hop chét 124 vAn réat hiéu qua sau
4 gio rura troi, va chi giam 6 14n sau 24 gid rira troi. Cac két qua ndy xac nhan rang Hop
chét 124 lién két cong hoa tri véi XPOL.

Bang 3.
Diéu kién A Piéu kién B Piéu kién C
4 gio xur ly + 4 gio xt ly + 4 gio xu ly +
khong rira tréi | 4 gid rlra troi 24 gid rira troi
Hop chit124ICsy | 51 nM 57 nM 310 nM
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Thur nghiém dinh vi XPO1 Cargo

Cac té bao U20S dugc diéu tri bing 500 nM Hop chit 124 trong 4 dén 24 giv
va ¢ dinh bang metanol 100% dugc lam lanh trong nudc da (MeOH) va thAm thdu/chen
bang 0,1% Tween 20, 0,3 M glyxin, va 1% BSA trong PBS hoic ¢b dinh bing PFA (3%
paraformaldehyt va 2% sucroza trong PBS) va tham thau/chen bang 0,1% Triton-X100
va 1% BSA trong PBS. Cac té bao dugc ¢ dinh dugc phan tich bang mién dich huynh
quang (IF) vé su dinh vi nhan ctia c4c protein XPO1 cargo sau: p53, IxkB, FoxolA,
PP2A, p21 va p27. Nhan duge nhudm bing DAPI. Anh dugc chup & do phong dia 20X.
Anh ctia cac té bao dugc xir Iy bang hop chét 124 cho thdy su dinh vi nhan tdng hodc
hoan toan cua cac XPO1 cargo.

Thir nghiém thodi héa XPO1

Céc té bao HT1080 (sacom dang soi) duoc diéu tri béng nam néng dd khéac nhau
ctia Hop chét 124 trong 24 gid. Phan tich thim tach Western céc dich ly giai té bao cta
cac té bao duoc xir ly dugce st dung dé x4c dinh su biéu hién protein cia XPO1. Beta-
actin dugc st dung lam dbi chtng tai. HINH 1 13 hinh 4nh thAm tach Western thu duoc
tir thir nghiém nay, va thé hién rang Hop chit 124 1am thoai hoa XPO1 theo cach phu
thuoc lidu.

Vi du 3. M6 hinh chut viém khép do khang thé Colagen gay ra (CAIA)

Hop chét 124 dwoc danh gia & mo hinh chudt bi viém khép dang thap do khang
thé khang colagen gdy ra. Cu thé 13, hai muoi bén (24) chudt Balb/c duc, 6 dén 7 tudn
tudi, duge chia ngiu nhién vao 3 nhém ma s& nhan chét dn thudc, Hop chét 124 & lidu
20 mg/kg hodc Hop chat 124 & liéu 40 mg/kg. Vao ngay nghién ciru 0 (bt ddu nghién
ctru), tat ca chudt duge dua vio tiém trong tinh mach 4 mg dung dich khéng thé
ArthritoMAbTM (MD Biosciences #51306001), tiép theo 14 cach tiém trong mang bung
LPS (50pg/chudt) vao ngay nghién ctru 3. Céc con chudt bt diu duge didu tri vao ngay
6, khi diém s6 1am sang trung binh dat 2. Viéc xir Iy bang hop chét 124 duge cho PO,
hai 1dn mét tuan (cac ngay thtr Hai va thi Tu) tang 1én dén ngay 17.

Céc con vt dugc kiém tra vé cdc d4u hidu viém khép vao ngay nghién ciru 0 &
tat ca cac chan (chan trude trai phai, chan sau phai trai). Cac ddu hiéu viém khép vao
ngay nghién ctru 0 dwoc xem 1a duong chuin cho thong sé diém 1dm sang cia bénh
viém khép. Cac dap ung viém khép duge khao sat hang ngay tir ngay 3 dén ngay 8, va
vao cac ngay 10, 12, 15 va 18 (ngling nghién ctu). Cac dap trng viém khdp dugce bdo
bao ddi v6i mbi chan theo thang diém 0-4 theo thtr tu tdng dan cta do trAm trong nhu

duoc thé hién trong bang 4.
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Bang 4. Piém s6 14m sang bénh viém khép

Piém s6 bénh viém khép Cép do
Khong phan ng, binh thuong 0
D6 va sung tdy méc c4 chan/cd tay nhe, nhung rd rang hodc d6 va sung 1

tay thay rd gidgi han & cac ngdn riéng r€, bat ke s6 lugng céc ngon bi anh

hudng

D6 va sung ty méc c4 chan/c tay vira phai dén nghiém trong 2
D6 va sung tdy toan bd chin bao gdm céc ngédn 3
Chi bi sung tdy toan dién véi su lién quan ctia nhidu khép 4

Dt liéu ddu hidu 14m sang dwoc thé hién dudi dang trung binh £ SEM (sai s
chuén cua gia tri trung binh). C4c nhém didu tri 2-3 dugc so sanh véi nhém chét dan
thudc 1 nho st dung kiém dinh ANOVA mot chiéu tiép theo 1a kiém dinh sau Tukey.
Gia tri p <0,05 dugc xem la biéu thi chénh léch dang ké.

Vao ngay nghién ctru 6, 88% céc con vét dugc didu tri bang chét dan thudc thé
hién cac d4u hiéu 1am sang ctia bénh viém khép. Vao cudi thir nghiém, gia tri nay giam
xuéng 75%. Phan trdm céc con vat ma thé hién cac ddu hiéu lam sang cta bénh viém
khép va duge diéu tri bang Hop chat 124 & lidu 20 mg/kg dugc gidm tir 78% vao ngay
nghién ctru 6 xudng 22% vao ngay nghién ctru 18. Phén tram céc con vat ma thé hién
cac d4u hiéu 1am sang cua bénh viém khdp va dugce diéu tri béng Hop chit 124 & lidu
40 mg/kg duge giam tir 88% vao ngay nghién ciru 6 xubng 13% vao ngay nghién ctru
18.

HINH 2 12 bidu db diém sb 1am sang trung binh ddi véi tit ca cac chi & mo hinh
chudt CAIA bi viém khép dang thip dudi dang ham theo ngay nghién ctru. HINH 1 thé
hién ring viéc didu tri bing hop chit 124 1am giam diém s bénh viém khép cua cac
con chudt trong nghién ciru so v6i viée diéu tri bang chit dan thudc.

Két luan, viéc didu tri bang 20 mg/kg hodc 40 mg/kg Hop chit 124 1am giam s
lugng cac con vat biéu hién bénh, ciing nhu cac diém s bénh viém khép cia cac con
vat trong thir nghiém nay.

Vi du 4. M6 hinh ghép khac loai

Hop chét 124 va hop chét 149 dugc danh gia trong vai mo hinh ghép khac loai

& cac con chudt.
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Anh huéng dén bénh ung thu ctia Hop chét 124 va hop chét 149 duge dénh gid
nho st dung mo6 hinh ghép khac loai MDA-MB-468 (bénh ung thu v bd ba 4m tinh) &
céc con chudt CB-17 SCID. Cac té bao adenoung thu biéu mé vi MDA-MB-468
(ATCC # HTB-102) dugc 1y tir ATCC. Céac té bao nay dugc nudi trong mdi trudng
DMEM glucoza cao duge bd sung 10% huyét thanh bao thai bd, 1% penixilin va
streptomyxin, va 2mM L-Glutamin. Céc té bao duoc cdy chuyén bang cach pha lodng
&ty 18 1:4. Cac té bao MDA-MB-468 duoc thu gom bang cach trypsin hoa va dém nho
sir dung may dém huyét cau. Cac té bao dugc tao huyén ph lai trong PBS & ndng do 4
x 108 té bao mdi mL. Céc té bao dwgc dat 1én nude da va trén véi thé tich twong duong
ctia Matrigel (BD Biosciences CB-40234). Hai mwoi hai (22) con chut CB-17 SCID
dugc tiém duéi da ¢ suon trai voi 4 x 107 t€ bao MDA-MB-468. Bit du viéc didu tri
khi cac khdi u dat thé tich trung binh 1a ~100 mm3. C4c con chudt dugc chia thanh ba
(3) nhém gdm tam (8) con chudt cho diéu tri bang chét dan thube va bay (7) con chudt
cho m&i nhém didu tri — Hop chit 124 va hop chit 149 — sao cho thé tich khéi u trung
binh 14 ~100 mm? & mdi nhém. Cac con chudt duoc didu tri béng chét din thudc, Hop
chit 124 hodc Hop chat 149. Hop chét 124 (10 mg/kg) va hop chit 149 (10 mg/kg) duoc
cho dung qua duong miéng (PO) mot 14n mdi ngay vao moi ngay trong tudn. Can ning
va tinh trang clia cac con vat duoc ghi lai hang ngay, va cac khéi u duoc do vao cac
ngay thtr Hai, Tu va Sau.

HINH 3A 14 biéu dd thé tich khdi u trung binh du6i dang ham theo thoi gian, va
thé hién rang thé tich khdi u trung binh duoc 1am giam & céc con chudt c6 md ghép khac
loai MDA-MB-468 va duoc diéu tri bang Hop chit 124 hodic Hop chét 149 so véi cac
con chudt c6 mo ghép khac loai MDA-MB-468 va dugc diéu tri béng chét dan thudc.

Theo mdt nghién ctru khac, anh hudng ctia Hop chét 124 1én sy sinh trudng clia
khéi u duoc kiém dinh nhd st dung mo hinh ghép khac loai ung thu u lympho té bao
v6 ndo Z-138 & cac con chudt SCID. Céc té bao u lympho té bao vé ndo Z-138 (ATCC
# CRL-3001) duoc lay tir ATCC. Céc té bao nay dugc nudi trong méi truong IMEM
dugc bd sung 10% huyét thanh ngwa, 1% penixilin va streptomyxin, va 2mM L-
glutamin. Cac té bao dugc cdy chuyén bang cach pha lodng & ty 18 1:5 dén 1:10. Cac té
bao Z-138 dugc thu gom bang cach ly tdm va dém nho sir dung may dém huyét ciu.
Céc té bao duoc tao huyén phu lai trong PBS & ndng d6 2 x 108 t& bao mdi mL. Cac té
bao duge dit 1én nude da va tron véi thé tich trong duwong ciia Matrigel (BD Biosciences
CB-40234). Hon hop nay duoc gift trén d4 va tiém vao sudn trai clia cac con chudt véi

thé tich 0,2 mL, tuong dwong véi 2 x 107 té bao mdi con chudt. Ba mwoi hai (32) con
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chudt CB-17 SCID dugc tiém dudi da & sudn trai v6i 2 x 107 té bao Z-138. Bit du viéc
diéu tri khi cac khdi u dat thé tich trung binh 1a 125,2 mm®. Cac con chudt dugc chia
thanh (4) nhom gdm tam (8) con chudt sao cho thé tich khéi u trung binh & mdi nhém
14 ndm trong khoang 106,5 dén 138,8 mm®. Céc con chudt dugc diéu tri béng chit dan
thude, chuédn cta thubc dbi chimg dwong tinh/chiam séc (xyclophosphamit) hodc Hop
chat 124 (5 mg/kg hoic 15 mg/kg). Hop chét 124 (5 hodc 15 mg/kg) duoc dung qua
dudng miéng (PO) hang ngay bat diu vao ngay 1. Can ning va tinh trang cia céc con
vat duge ghi lai hang ngay, va cac khéi u dugce do vao cac ngay thir Hai, Tu va Sau.

HINH 3B 1a biéu @b thé tich khéi u trung binh duéi dang ham theo thoi gian, va
thé hién rang thé tich khéi u trung binh duge 1am gidm & cac con chudt c6 md ghép khéc
loai Z-138 va duoc didu tri bing Hop chét 124 so vé6i cac con chudt ¢ mod ghép khéc
loai Z-138 va dugc diéu tri bing chat dn thubc. Cac két qua thu duoc tir lidu 15mg/kg
cua Hop chit 124, cu thé 13, t6t hon 13 so véi cac két qud thu dugc nho st dung
xyclophosphamit.

Theo mdt nghién ctru khac nita, cc tac dung ciia Hop chit 124 1én sy sinh trudng
ctia khbi u duge dénh gia nho st dung mé hinh mé ghép khéc loai ung thu biéu mo té
bao gan Hep3B & céc con chudt SCID. Céc té bao Hep 3B (ATCC# HTB- 8064) cac té
bao ung thu biéu mé té bao gan duogc ldy tir ATCC. Cac té bao nay duge nudi trong moi
truong DMEM duge bd sung 10% huyét thanh bao thai bd, 1% penixilin va
streptomyxin. Céc té bao dugc cdy chuyén bing cach pha lodng & ty 18 1:4. Hep3B céc
té bao dugc thu gom bing cach ly tim va dém nho st dung may dém huyét cdu. Cac té
bao dugc tao huyén phi lai trong PBS & ndng do 5 x 107 té bao mdi mL. Céc té bao
duoc dat trén da, va sau d6 tron véi thé tich tuong duong cua Matrigel™ (BD
Biosciences CB-40234). Hon hop nay duogc gift trén d4 va tiém vio suon trai clia céc
con chudt véi thé tich 0,2 mL, twong duong véi 5 x 108 t& bao mdi con chudt. Ba muoi
hai (32) con chudt SCID dugc tiém dudi da & suon tréi véi 5 x 106 té bao Hep 3B. Bét
dAu viée diéu tri khi cac khdi u dat thé tich trung binh 1 103,7 mm? (d9 léch chuin +
30 mm?, khoang 17-183 mm?). Céc con chudt dugc chia thanh bén (4) nhém gdm tam
(8) con chudt sao cho thé tich khdi u trung binh & mdi nhém 14 ndm trong khoang 95
dén 104 mm?. Céc con chudt dugc didu tri bz:ing chit din thubc, chudn cua dbi chiing
cham soc (doxorubixin), hoic Hop chét 124 (5 mg/kg hoic 15 mg/kg). Ngoai trir
doxorubixin (ma dugc ding IP), tit ca cac hop chit duoc dung bang dudng miéng. Hop

chét 124 (5 hodc 15 mg/kg) duoc ding qua dudng miéng (PO) hang ngay. Can ning va
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tinh trang cia cdc con vat duoc ghi lai hang ngay, va cac khdi u duge do vao cac ngay
thr Hai, Tu va Sau.

HINH 3C 1a biéu db thé tich khéi u trung binh dudi dang ham theo thoi gian, va
thé hién ring thé tich khéi u trung binh dugc 1am giam & cac con chudt c6 md ghép khéc
loai Hep 38 va dugc diéu tri bang Hop chét 124 so véi cac con chudt c6 md ghép khic
loai Hep 38 va duogc diéu tri bing chit dan thubc. Cac két qua thu duoc tir viée xtr Iy
béng hop chét 124, cu thé 13 lidu 15mg/kg ctia Hop chit 124, t6t hon 14 so v&i cac két
qua thu dugc nho sir dung doxorubixin.

Theo mét nghién ctru khac, cac tic dung cia Hop chéit 124 1én sy sinh trudng
ctia khdi u duoc danh gia nho st dung md hinh ghép khac loai ung thu biéu mo truc két
trang COLO 205 & céc con chudt SCID. Cac té bio ung thu truc két trang COLO 205
(CCL-222) duoc liy tir ATCC. Céc té bao nay duge nudi trong moi truong RPMI-1640
duoc bd sung 10% huyét thanh bao thai bd, 1% penixilin va streptomyxin. Cac té bao
duogc cdy chuyén bang cach chuyén cac té bao ndi vao binh thét ¢d méi va trypsin hoa
cac té bao bam dinh trude khi cdy chuyén & ty 18 1:4. Cac té bao COLO 205 dugc thu
gom bing cach ly tAm va dém nho st dung may dém huyét ciu. Cac té bao dugc tao
huyé”:n phu lai trong PBS & néng d6 5 x 107 t& bao mdi mL. Cac té bao dugc dit trén da,
va sau d6 tron véi thé tich twong dwong ctia Matrigel™ (BD Biosciences CB-40234).
Hon hop nay dugc giit trén dé va tiém vao sudn trai cia cac con chudt véi thé tich 0,2
mL, trong duong v6i 5 x 108 t€ bao mbi con chudt. Ba muoi hai (32) con chudt SCID
dugc tiém dudi da & sudn trdi véi 5 x 106 COLO 205 cells. Bét dau viée didu trj khi cac
khéi u dat thé tich trung binh 12 103,7 mm? (d9 léch chudn + 30 mm?, khoang 17-183
nnnﬂ.Cécconchuétduqcchmihénhbén(4)nhén1génluhn(8)conchuétsw)chothé
tich khdi u trung binh & mdi nhém 12 ndm trong khoang 95 dén 104 mm?>. Céc con chudt
duoc didu tri bing chit dan thudc, chuén ctia d6i chimg cham séc (5-FU, 5-floraxin) va
hop chit 124 (5 mg/kg hodc 15 mg/kg). Ngoai trir 5-FU (ma duge dung IP vao céc ngay
1 va 3), tAt ca cac hop chét dugce ding bing duong miéng. Hop chit 124 (5 hoic 15
mg/kg) dugc dung qua duong miéng (PO) hang ngay. Can ndng va tinh trang cua cac
con vat dugc ghi lai hang ngay, va cac khdi u duge do vao cac ngdy thit Hai, Tu va Séu.

HINH 3D 1a biéu dd thé tich khéi u trung binh dudi dang ham theo thoi gian, va
thé hién ring thé tich khdi u trung binh dwoc lam gidm & céc con chudt c6 md ghép khéc
loai COLO 205 va duge diéu tri bing Hop chét 124 so véi cac con chudt c6 md ghép
khéc loai COLO 205 va dugc didu trj bang chét din thudc. Cac két qua thu dugec tir viéc
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xir Iy bang hop chét 124, cu thé 1a lidu 15mg/kg ctia Hop chét 124, t6t hon 14 so v6i céc
két qud thu dugc nho st dung 5-FU.

Theo mot nghién ctru khéce, céc tdc dung cia Hop chét 124 1én sy sinh trudng
ctia khdi u dugc danh gia nho st dung mé hinh ghép khéc loai bénh bach cu nguyén
bao cip tinh MOLT 4 & céc con chudt SCID. Céc té bao bénh bach cau nguyén bao cép
tinh MOLT 4 (CRL-1582) dugc 1y tir ATCC. Cac té bao nay dugc nudi trong moi
truong RPMI-1640 dugc bd sung 10% huyét thanh bao thai bo, 1% penixilin va
streptomyxin. Cac té bao duoc cdy chuyén bang cach chuyén céc té bao ndi vao binh
thot ¢d méi va trypsin hoa cac té bao bam dinh trude khi cdy chuyén & ty 16 1:4. MOLT
4 céc té bao duoc thu gom bang cach ly tim va dém nho st dung may dém huyét cau.
Céc té bao duoc tao huyén phu lai trong PBS & nﬁ”)ng dd 5 x 107 t& bao mdi mL. Céc té
bao duoc dit trén d4, va sau do6 tron voi thé tich twong dwong ctia Matrigel™ (BD
Biosciences CB-40234). Hon hop nay dugc gift trén da va tiém vao sudn trai clia cac
- con chudt véi thé tich 0,2 mL, twong duong vai 5 x 108 té bao mdi con chudt. Ba muoi
hai (32) con chudt SCID dugc tiém dudi da & sudn trai voi 5 x 10° cac té bao MOLT 4.
Bét ddu viéc didu tri khi cac khdi u dat thé tich trung binh 13 106,5 mm? (d6 1éch chuén
+ 33,9 mm3, CV 31,9%, khoang 43-181 mm?). Cac con chudt dwoc chia thanh bén (4)
nhom gdm tam (8) con chudt, mot nhém gdém 5 con chudt va mot nhom gdm bbn con
chudt, sao cho thé tich khéi u trung binh & mdi nhém 12 ndm trong khoang 102 dén 111
mm?3. Céc con chudt duge didu tri bﬁng chit din thubc, chuin cua ddi ching chdm soc
(doxorubixin 5 mg/kg IP Ngay 1 va 15) hodc Hop chit 124 (5 mg/kg hodc 15 mg/kg).
Ngoai trir doxorubixin (ma dugc dung IP), tit ca cic hop chét dugc ding bing duong
miéng. Hop chat 124 (5 hoic 15 mg/kg) duge ding qua duong miéng (PO) hang ngay.
Cén ndng va tinh trang cia cac con vét dugc ghi lai hang ngay, va cac khéi u dugc do
vao cac ngay thir Hai, Tu va Séu.

HINH 3E 1a biéu d6 thé tich khéi u trung binh dudi dang ham theo thoi gian, va
thé hién rang thé tich khdi u trung binh dwoc lam gidm & cac con chudt c6 mo ghép khac
loai MOLT 4 va duoc diéu tri bang Hop chét 124 so véi cac con chudt md ghép khac
loai MOLT 4 va dugc diéu tri béng chét dan thube.

Vi du 5. U nguyén bao thin kinh dém

Céc té bao (UR7MG va U251MG) dugc tach ra va huyén phu lai & mic 1x10° té
bao/mL. 5.000 té bao dugc dugc tai vao dia giot treo (3D Biomatrix loai S6: HDP1096)
va U trong 5 ngdy (37 °C; 5% CO2) dé tao ra cc dang cau. 300 uL Matrix Gel (Corning
Matrigel Cat# 354234; Lot# 3330622) dugc trai mdi giéng trong dia 24 giéng va i trong
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30 phut. Cac dang cdu duoc loai bd khéi dia giot treo va cdy vao MATRIGEL™ (1
dang cau mdi giéng). Cac dang cdu duogc U trong 15 phut va sau d6 460 pL moi trudng
duoc b sung. Sau khi i qua dém céac dang ciu, 1 pM Hop chét 124 duoc bd sung vao
thé tich cudi 12 1 mL/giéng. Cac dia dugc phan tich & vai thoi diém nho st dung kinh
hién vi pha 40X va 20X, va chup anh cic dang cu nay.

HINH 4 14 c4c hinh anh cua céc dang ciu d6i ching US7MG va U251MG va céc
dang ciu U87MG va U251MG duoc diéu tri bang 1 pM Hop chit 124, va thé hién cac
tac dung ctia viée xtr Iy bang hop chét 124 trén hai dong té bao u nguyén bao than kinh
dém. Cac dang cdu US7MG duoc didu tri bing Hop chit 124 (1 pM) chimg t6 sy giam
dang ké v& su sinh truong té bao nhu so v6i ddi chimg, ma khdng thé hién sy lan rong
hodc sinh trudng bt ky cia céc t& bao bén ngoai hinh cau. O cac dang cau U251 duoc
didu tri bang Hop chit 124, tuy nhién, ngoai sy giam dang ké vé sy sinh trudng té bao
nhu so vé6i ddi chung, con luuy théy su thu nhé dang ciu v6i vigc loai trir hoan toan sy
sinh trudng té bao bt ky & ngoai hinh ciu. Dya trén phan tich kinh kién vi, quan sat

thay su pha hty hoan toan céc té bio nay.
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Céc giai phap cua tit ca cac bang sang ché, don cong bd va céc tai liéu vién dan
& day dugc dua vao day br?mg cach vién dan toan bo.

Mic du sang ché dugc thé hién va mo ta cu thé voi su vién dan dén cac phuong
an vi du ctia nd, ngudi ¢6 hidu biét trung binh trong linh vuc nay sé& hiéu ring cac thay
d6i khac nhau vé dang va chi tiét c6 thé dugc thuc hién & d6 ma khong vuot ra khoi

pham vi ctia sang ché dugc bao ham trong céc yéu cau bao hd kém theo.
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YEU CAUBAO HOQ

1. Hop chét c6 cong thire cdu tric IV:

F3C 0
N« /\)J\
/"N NH
Q—{Nﬁ R2
FaC av),

hodc mudi duge dung cda no, trong do:
R2 duoc chon tir heteroaryl ¢6 tir 5 dén 15 nguyén tir vong tily v duoc thé va aryl

c6 tir 6 dén 12 nguyén tir vong tily y dugc thé.

2. Hop chét theo diém 1, trong d6 R? 12 heteroaryl c6 tir 5 dén 15 nguyén tir vong tity ¥

duoc thé.

3. Hop chét theo diém 2, trong d6 R? 12 heteroaryl ¢6 5 dén 6 canh tity ¥ duoc thé, ¢ 1,
2 hodc 3 nguyén ti khéac loai doc 1dp duge chon tir nhém bao gém nito, oxy va luu

huynh.

4. Hop chét theo diém 3, trong d6 R2 1a heteroaryl c6 5 canh tiy y duge thé, ¢6 1, 2 hodc

3 nguyén tir khac loai doc 14p dugc chon tir nhém bao gdm nito, oxy va luu huynh.
5. Hop chit theo diém 4, trong d6 R? 1a pyrolyl, furanyl, thiophenyl, pyrazolyl,
imidazolyl, thiazolyl, isothiazolyl, oxazolyl, isoxazolyl, triazolyl, thiadiazolyl, hodc

oxadiazolyl tiry y duoc thé.

6. Hop chét theo diém 3, trong d6 R? 1 heteroaryl c6 6 canh tiy y duoc thé, c6 1, 2 hodic

3 nguyén tir khac loai doc 1ap dugc chon tir nhdm bao gdm nito, oxy va luu huynh.

7. Hop chit theo diém 6, trong d6 R? 1a pyridinyl, pyrimidinyl, pyrazinyl, pyridazinyl

hoic triazinyl tiy y dugc thé.
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8. Hop chét theo diém 1, trong d6 R2 tiiy ¥ duoc thé bang 1, 2 hodc 3 phan ti thé doc
lap duwogc chon tir halogen, C;-C4 alkyl, halo-C;-Cs4 alkyl, Ci-C4 alkoxy, Ci-Cs4
thioalkoxy, hydroxyl, amino, C1-C4alkylamino, Ci-C4 dialkylamino, sulthydryl, xyano,

Cs aryl va heteroaryl c6 tir 5 dén 6 nguyén tir vong.

9. Hop chét theo diém 8, trong d6 R2 tily ¥ dwoc thé bang 1, 2 hoic 3 phén tir thé doc

1ap duogc chon tir flo, clo, C1-Cs alkyl, -CF3, amino va xyano.

10. Hop chét theo diém 1, trong d6 hop chit nay c6 cong thirc bit ky trong s6 céc cong

thic cau trac sau:

CF3 ; F3

NH, NS
N—_ ’\(zgl
N— / \ N—
I D N 7 W Fc
Fgc N - N/) - 3
— NH2 NH2
NN N NN
FsC !r/? ./  FsC I [\% FsC ’N/ / _'\\I
F

Fa ; Fa ; CF3
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NH, NH,
N-N N—
FaC FsC I ¢ N—cry FiC I ) ¢ N—cn
N =N N N=
F3 ; F3 ; F3
0
NH, Q Q
NH, NHZ
N- = N NN g
0 N 4
FsC IKR X FaC 1y ¢ N FsC L2 N J
N N= N
F3 F3 ; CF3 ;
0 o Q
NH, NH, NH,
N— N—N_ - 7 \
FiC | ) O F o FC ) FiC Ly SN
N N N
78 -
N
F3 ; F3 = ; F3 ;
0 0O
NH, NH;
N_ - —N —
FsC ) NH  FiC L2 & N_ FC
N \ N N
=N
Fs ; CF3; : Fs ;
o)
NH,
FaC N7 N F
3 FiC I D NS—F  F3G )
N pu—
No SN
=
Fs Fa ; Fa 0" 'NH, ;
o)
NH,
FsC I ) 72\
v
NH,
F3 F3 ;
o)
NH,
-N
F3C /l ! /> / \N
N N=
Moy SN
_) F
N~ 07 NH
F3 F3 ;

07 "NH,

F3

hodc mudi duge dung cia hop chét bt ky trong sb cac hop chit néu trén.
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11. Hop chét theo diém 10, trong d6 hop chét nay duoc chon tir:

0 0
NH, NH,
— — F
N-N N—-N
FoC //> 7 N FiC L3> N e
N N=( N =N
F
F3 . F3 . F3 ;
o)
NH,
/ N
FoC )ﬁ%,: Fac@ ﬁ% \@/l ,> -
F3 ;
0
NH2 NH2
~N / \

N
FiC ) N,) L _\ Cl FsC /) / \ \?/k[\)
F3 ; F3

0
NH, NH,
— cl - F
N— N_. 3
FaC I > ¢ N ke FaC Iy ¢ N
N — N J—
F
F3 ; Fa ; Fa ;
o)
Q Q NH,
NH, NH,
NN NN N- =
o]
FaC L3 Y Re I FsC lr\% N
N =N N
CF3 ; F3 ; F3 .
o} o)
NH, NH, NH;,
NN NN N
FsC 1) CF3; FiC | ,) CN FiC N/ N
N =N N = N
F3 ; F3 ; CF3
o)
o)
NH, NH,
-N N-N 7 N

N
FaC DI FaC ’N/> N FcC
N N= ¢
Fa . Fa . Fa

-130-



o)
NH,
N.—-
FaC /N/) /—:I FsC
F3 ; F3
0
NH,
N—-
FaC /N/) NH Fac\©)’\
=N

Fa

[

FiC

hodc mubi duoc dung cta hop chét bat ky trong s cac hop chit néu trén, trong

dé lién ket doi ngoai vong 1a & cau hinh trans.

12. Hop chét theo diém 10, trong d6 hop chét nay dugc chon tir:

0 F3C Z "N
NH, |
/=§ p\{'} NN
N-N S =
1 / F O~ "NH, .
FaC N/) N 3 ;
CFa .
M
FaC N | FaC | cl
/N‘N XN /N\N XN
N N 07 “NH
Fs 07 NH, . R 2 :
FiC N__F e FN

hodc mudi duoc dung cia hop chét bat ky trong sé cac hop chit néu trén, trong

dé lién két d6i ngoai vong 1a ¢ cau hinh cis.

13. Duoc phém chtta hop chét theo diém 1, hodc mudi dugc dung cta no, va chét mang

dugc dung.
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14. Hop chét theo diém 1, trong d6 hop chét nay c6 cong thire cau trac sau:

0
NH,
N
| ) N
FaC NN

Fa

hodc muoi dugc dung cia no.
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