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Linh vuc k¥ thuat duge dé cap

Séang ché d& cap dén hop chat di vong hai vong, quy trinh didu ché va dugc
pham chita hop chit nay va hop chit nay duoc sir dung dé diéu tri bénh, vi dy, bénh

ung thu.
Tinh trang ky thuit cia sang ché

Ho protein trc ché su chét t& bao theo chwong trinh (Inhibitor of Apotosis
Protein - IAP) bao gém 8 protein thanh vién 1& XIAP, cIAP1, cIAP2, NAIP, ILP2,
ML-IAP, survivin vd BRUCE (con dugc goi 1a apollon). Thanh vién cta ho AP co
hoat tinh rc ché su chét té bao theo chwong trinh nhd kha nang tc ché mot cach truc
tiép cac thanh vién cta ho enzym gay chét t& bao theo chuong trinh caspaza, mic du
vai tro chinh x4c cia tat ca 8 thanh vién nay van chua dugc xac dinh-mot cach dﬁy du.
bic trung chung vé mat cAu trac cia ,tét ca cac thanh vién ho IAP la cAu triic g'flp cudn
géﬁ véi kd8m chira khoang 70 axit amin dugc goi 1a vung lip lai IAP cua virut

Baculovirus (Baculovirus IAP Repeat - BIR), ma dugc sao chép tir mot dén ba lan.

Céc tuong tac gifta IAP va cac protin khac xdy ra qua trung gian ranh bé mit
trén ving BIR. Vung BIR ¢6 thé duoc phan loai theo tinh dac hiéu gin két vai peptit
ctia chiing. C6 ba loai vung BIR; ving loai III (c6 kha nang gan két peptit caspaza (va
peptit gidng caspaza) dic hiéu véi prolin & vi tri s6 3 (P3) (vi du, XIAP BIR3), vung
loai I (giéng vung loai III nhung it ddc hiéu voi prolin, vi du, XIAP BIR2) v ving
loai I (ma khong gén két voi caspaza hodc peptit twong tu, vi du, XIAF BIRT)
(Eckelman et al. Cell Death and Differentiation 2008; 15: 920-928). Viing BIR la ving
dugc phéi tri véi Zn nhé (khoang 70 axit amin) va cdc protein s dung du cudi N cia
ch{;ing dé tuong tac véi cac ranh bé mit cta ving BIR. Chét dbi khang BIR ngin
khong cho caspaza gén két voi BIR va nho d6 1am tang hoat tinh ctia caspaza, vi vy
gdy ra qua trinh tu ubiquitin héa va thoai bién proteasom cua IAP.

IAP duoc biéu hién qua muc trong cic bénh ung thu bao g6m bénh ung thu
than, bénh ung thu té bao hic td, bénh ung thu rudt gia, bénh ung thu phéi, bénh ung

thu vi, bénh ung thu buéng trimg va bénh ung thu t.uyén tién liét (Tamm et al., Clin,
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Cancer Research 2000; 6(5): 1796-803), va dugc cho la tham gia vao su phat trién ca
khéi u, sinh bénh hoc va kha ning khang lai liéu phép tri liéu hoa va xa tri (Tamm

2000).

XIAP 14 protein c6 khéi lugng 57kDa véi ba ving BIR, ving hai va ving ba
clia n6 gén két voi caspaza va cau tric c6 hinh dang ngén tay chira kém cua gen moi
dang quan tdm (Ligaza E3). Ngoai caspaza, XIAP con gin két voi mot s6 protein, bao
gdm co chét dé that nhu TAKI va chét cong taic TAB1, MURRI tham gia vao qua
trinh noi can bang ddng (Burstein et al., EMBO 2004; 23: 244-254), chét tc ché noi
sinh nhu chat hoat hoa thtr hai bit ngudn tir ti thé ciia caspaza (Second Mitochondria-
Derived Activator - SMAC), va céc chét co it chirc ning nhu MAGE-D1, NRAGE
(Jordan et al., J. Biol. Chem. 2001; 276: 39985-39989).

Ving BIR3 gin két va wc ché caspaza-9, caspaza dinh sun phéu trong con
duong hoat hoa caspaza qua ti thé. Ranh trén bé mit ciia ving BIR3 tuong tac véi dau
cudi N cua tiéu don vi nho ciia caspaza-9, gift capsaza-9 ¢ dang monome bat hoat ctia

n6 bang vi tri xtic tac kém (Shiozaki et al., Mol. Cell 2003; 11: 519-527).

Bén canh viéc gén két voi caspaza, XIAP cling trc ché su chét té bao theo
chuong trinh thong qua cac co ché khic. XIAP tao phirc v6i kinaza TAK1 va chat
cong tic TABI cta ndé ma hoat hoéa con dudng truyén tin hiéu JNK va MAPK, sau d6
hoat héa NF-«xB (Sanna et al., Mol Cell Biol 2002; 22: 1754-1766). XIAP ciing hoat
hoa NF-kB bang cach diy manh qua trinh chuyén NF-kB v&o nhin va lam thodi bién
IkB (Hofer-Warbinek et al., J. Biol. Chem. 2000; 275: 22064-22068, Levkau et al.,
Circ. Res. 2001; 88: 282-290).

Té bao duge truyén nhidm bang XIAP c6 thé ngan ngira su chét t& bao theo
chuong trinh trong dap ung véi cac tdc nhan kich thich su chét té bao theo chuong
trinh (Duckett et al., EMBO 1996; 15: 2685-2694, Duckett et al.,‘ MCB 1998; 18: 608-
615, Bratton, Lewis, Butterworth, Duckett and Cohen, Cell Death and Differentiation
2002; 9: 881-892).

XIAP duoc bidu hién phd bién trong tit ca cac md binh thudng, nhung n6 dugc
tang sinh mdt cach bénh 1y trong bénh ung thu bach cau cdp tinh va man tinh, bénh
ung thu tuyén tién liét, bénh ung thu phé)i, than, va cac loai khéi u khac (Byrd et al,

2002; Ferreira et al., 2001; Hofmann et al., 2002; Krajewska et al., 2003; Schimmer et
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al., 2003; Tamm et al., 2000). Trong bénh ung thu bach cAu nguyén bao tiy cép tinh
ngau phat (Acute Myeloid Leukemia - AML), su biéu hién ctua XIAP c6 lién quan dén
cac tiéu loai dic trung béi tiiy bao va bach ciu don nhan theo Tiéu chuin phan loai cua
Phap-M§-Anh M4/M5 (P <0,05) va su biu hién ctia cht danh dau bach ciu don nhan
trong cac té bao blast cia AML. Ngoai ra, XIAP duoc xac dinh 1a duoc biéu hién qua
mirc trong bach cAu don nhan binh thudng nhung khong thé phat hién dugc trong bach
cau hat. Trong bénh AML, su biéu hién cua XIAP la thép hon déng ké trong bénh
nhén vé6i di truyén hoc té bao t6t ma khong phai 1 trung binh hodc kém (n = 74; P <

0,05) (Tamm et al., Hematol. J. 2004; 5(6): 489-95).

Su biéu hién qua mtrc lam cho té bao c6 kha ning khang lai viéc trj liéu két hop
nhiéu thudc va tao ra hiéu qua 1am sang kém trong cac bénh bao gém bénh AML, bénh
ung thu than, bénh ung thu té bao hic tb (Tamm et al., Clin. Cancer Research 2000; 6:
1796-1803) va bénh ung thu phdi (Hofmann et al., J. Cancer Res. Clin. Oncology
2002; 128(10): 554-60).

XIAP duoc dich ma bﬁng co ché khai phat dich ma khong phu thudc vao mi
ma X4y ra qua trung gian vi tri di vao bén trong ribosom di thuong (Internal ribosome
entry site - IRES), yéu td trinh tu nam trong ving khong dugc dich ma 5’ cua no. biéu
nay cho phép mARN cta XIAP duoc dich md mdt cach higu qua dudi cac didu kién
stress trong té bao khi phan 16n qua trinh téng hop protin trong té bao bi trc ché. Viée
didu hoa ting phién ma cta XIAP trong dap tng vdi stress lam tdng kha nang khang

lai su chét té bao do su chiéu xa (Holcik et al., Oncogene 2000; 19: 4174-4177).

Viéc tc ché XIAP da duoc nghién ctru in vitro b:‘?mg mot sb k¥ thudt bao gém
k¥ thudt [am cam ARN, bét hoat gen, chit twong ddng phdi tir dang peptit va chat d6i
khéang phén tr nhd, va dugc xac dinh lam thac d4y su chét té bao theo chuong trinh
dung 1am liéu phap don tri li¢u va lam cho cac loai khéi u nhay véi liéu phap hoéa tri
liéu, bao gém bang quang (Kunze et al., 2008; 28(4B): 2259-63). Chudt bét hoat gen
XIAP dugc sinh ra ¢ tin s6 kiéu Mendel mong mubn, khong c6 bat ky khiém khuyét
nao vé& md va thé trang, va trdi qua cudc séng binh thwong (Harlin et al., Mol. Cell
Biol. 2001; 21(10): 3604-3608). Diéu nay chi ra rang viéc thiéu hut hoat tinh XIAP
khong gy doc cho md binh thuong va dua ra goi y vé huéng tri liéu méi ddi voi khéi

u t& bao. Cac nghién ctru tiép theo cho thdy rang XIAP 14 yéu td phan biét quan trong
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gifta su chét té bao theo chwong trinh trong té bao loai 1 va loai 2 bao gém té bao gan
va do d6 nén duoc st dung lam canh béo d6i v6i bénh nhan c6 cac tinh trang bénh ly
vé gan nay (Jost et al., Nature, 2009, 460, 1035-1041). Cén luu ¥ rang mirc clia cIAP1
va cIAP2 duge didu hoa ting trong chudt bat hoat gen XIAP va c6 thé bao vé tranh
khéi bénh théng qua co ché b trir, didu nay dua ra goi y rang viéc trc ché c6 thé cin
thiét d& 1am bit hoat gen chirc ning. Tuong tu, chudt bét hoat gen cIAP1 va cIAP2
ciing khong c6 triéu chirng bi bénh (Conze et al., Mol. Biol. Cell 2005; 25(8): 3348-
56). Mic di viéc thiéu bat ky mot trong sd cac IAP khong tao ra kiéu hinh rd rang
trong chudt, tuy nhién viéc mét cIAP1 do cIAP2 hodc XIAP c6 thé lam chét phdi
(Moulin, EMBO J., 2012).

Chét d6i khang IAP noi sinh nhu SMAC da dugc st dung dé x4c dinh hiéu qua
thanh vién ctia ho nay lam dich diéu tri ddi v6i cac chét trj liéu. Peptit SMAC lam té
bao ung thu trd 1€n nhay véi hoa chét, va két hop véi platin va su chét té bao theo
chuong trinh lién quan dén yéu té hoai tir khéi u bao gdm phéi tir (Tumor necrosis
factor-related apoptosis-inducing ligand - TRAIL) trong ghép ngoai lai, lam tri hoén
su phat trién ciia khdi u (Fulda et al., Nat. Med. 2002; 808-815; Yang et al., Cancer
Res. 2003; 63: 831-837).

San phém tu nhién, embellin, dugc xac dinh ¢ dang gén két tai ranh bé mit cta
vung BIR3 cua XIAP c6 éi luc twong tu v6i peptit SMAC ty nhién. Embellin géy ra su
chét t& bao theo chwong trinh trong dong té bao in vitro va lam tri hodn sy phat trién
cia khéi u trong ghép ngoai lai (Nikolovska-Coleska et al., J. Med. Chem. 2004;
47(10): 2430-2440; Chitra et al., Chemotherapy 1994; 40: 109-113).

Oligonucleotit ngugc ciia XIAP da dugc phat trién dé dung 1am chét tri liéu ddi
v6i khéi u rdn va bénh ung thu mau 4c tinh. Cac oligonucleotit ngugc in vitro duge
xé4c dinh 1am giam muc biéu hién cta protein khoang 70%, giy ra su chét té bao theo
chuong trinh va lam nhay té bao d6i vai lidu phap hoa tri liéu va tri hodn su phat trién
ctia khdi u in vivo. Mot trong sb cac chat nay, AEG351156, da dugc nghién ctru trong
thtr nghiém l1am sang (Hu et al., Clin. Cancer Res. 2003; 9: 2826-2836; Cummings et
al., Br. J. Cancer 2005; 92: 532-538).

Chét dbi khang phén tir nh6 ctia XIAP duoc phét trién bao gdm cac chudi giéng

protein (“peptidomimetic”) cling nhu céc chit tdng hop. Céc chudi gibng protein
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huéng dich ving BIR3, md phong viée dut gdy SMAC cua caspaza-9 gin két véi
XIAP, dugc xac dinh 1a gy ra sy chét t& bao theo chuong trinh trong cc dong té bao
khéi u dudi dang chét riéng ré, cling nhu chit 1am nhay véi héa chét va dang dugc tiép
tuc nghién ctru 1dm sang (Oost et al., J. Med. Chem. 2004; 47: 4417-4426; Sun et al.,
Bioorg. Med. Chem. Lett. 2005; 15: 793-797).

Chit d6i khang phan tir nhé tdng hop ciia ving BIR3 va BIR2 ciing cho thdy
hoat tinh chéng khéi u trong mot s6 mau thir nghiém khéc nhau, bao gbm viéc gay ra
su chét t& bao theo chwong trinh bang chiing annexin-V va IC50 1a <10pM d6i v6i mot
phén ba ctia dong té bao NCI60, Chit d6i khang XIAP ciing gdy ra sy chét té bao phu
thudc vao lidu cia té bao ung thu bach cAu duoc nudi cdy so cap ddi vé6i 5 trong s6 5
dong té bao ung thu bach cAu man tinh va 4 trong sb 5 dong té bao ung thu bach cau
nguyén bao tuy cép tinh (Schimmer et al., Cancer Cell 2004; 5: 25-35; Berezovskaya
et al., Cancer Res. 2005; 65(6): 2378-86).

Lugng cao cua protein XIAP trong dong té bao khdi u co quan hé ty 1& nghich
v6i mirc d0 nhay cia mot s6 thubc khang bénh ung thu, cu thé 13 xytarabin va
nucleosit khac (Tamm et al., Clin. Cancer Research 2000; 6: 1796-1803). Viéc tic ché
XIAP c¢6 kha ning tao ra hoat tinh khang khéi u bang TRAIL trong hai miu tht
nghiém tién 1am sang cla bénh ung thu tuyén tuy in vivo (Vogler 2008). Su biéu hién
gen va cac nghién ctu vé truyén nhiém goi y ring ting muc biéu hién cta chit kim
ham su chét t& bao theo chwong trinh XIAP déng vai trd quan trong d6i v6i kha ning
gdy chét t& bao theo chwong trinh dang anoikis va sy song sot clia té bao ung thu biéu
mé tuyén tién liét tudn hoan & ngudi, nhoy d6 thic ddy sw di can. Chét dbi khéang phén
tit nhé duoe xac dinh 1a chéng lai bénh ung thu di cin trong cdc mau thit nghiém nay

(Berezovskaya et al., Cancer Res. 2005; 65(6): 2378-86).

XIAP ciing dugc xac dinh 1a tham gia vao cdc con duong khac lién quan dén
bénh ung thu va cac bénh khéc va ching cling co6 thé ¢6 loi tir chat huéng dich XIAP.
Hoat tinh cua ligaza E3 ciia ving c6 cu tric hinh dang ngén tay cua gen méi dang
quan tAm (really interesting new gene - RING) cta XIAP c6 kha nang gan két véi ca
TAB1 va thu thé BMP truée d6 (loai 1), diéu ndy dwa ra goi y ring XIAP c6 thé
chuyén tin hiéu trong con dudng qua trung gian TGF-B (Yamaguchi et al., EMBO
1999; 179-187). Su biéu hién quéa muc cia kinaza bam dinh tép trung (Focal adhesion

kinase - FAK) dugc xac dinh I tao ra su biéu hién cta XIAP dugc diéu hoa tang

-6-
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(Sonoda et al., J. Biol. Chem. 2000; 275: 16309-16315). Ligaza E3 la dich tri liéu hép
din va cac phan tir ma huéng dich hoat tinh nay trong cdc protin khac nhu MDM?2
dang duoc phat trién (Vassilev et al., Science 2004; 303: 844-848). Vigc uc ché truc
tiép hodc gian tiép clia hoat tinh cta ligaza XIAP ciing c6 thé hitu dung trong diéu tri
bénh ung thu va cac bénh khic. Viéc truyén tin hiéu gay chét té bao theo chuong trinh
bi 1i loan diéu hoa, ma s& 1am trc ché chirc ning cia IAP trong viéc kidm soét su chét
té bao theo chuong trinh, ciing lién quan dén cac bénh, bao g@)m céc roi loan lién quan
dén su tich tu té bao (vi du, bénh ung thu, tinh tu mién dich, ching viém va sy tai hep
van tim) hodc cac 1i loan trong d6 sy chét qua nhiéu t& bao theo chuong trinh gdy ra
su ton thét té bao (vi du, dot quy, ching suy tim, bénh thoai hoa té bao thin kinh nhu
bénh Alzheimer, bénh Parkinson, bénh Huntington, bénh xo clng teo co mot bén,

AIDS, bénh thiéu mau cuc bd (dot quy, bénh nhdi mau co tim) va chiung lodng xuong).

XIAP 14 chét diéu hoa su chét té bao theo chuwong trinh quan trong trong bénh
viém ndo day va cot séng tr mién dich thir nghiém va dich duoc ly tiém ning dbi vai
viéc diéu tri bénh tur mién dich nhu bénh da xo cing (multiple sclerosis - MS) (Moore
et al., 2004; 203(1): 79-93). Viéc lam giam qua trung gian ngugc ctia XIAP ddo nguoc
su té liét trong mau dong vat thir nghiém mang bénh MS, didu nay goiy vé viéc diéu
tri hudng dich XIAP, va co6 thé bao g(‘“)m cac IAP khac, c6 thé hitu dung trong viéc diéu

trj bénh MS (Hebb et al., Curr. Drug Disc. Tech. 2008; 5(1): 75-7).

cIAP1, cIAP-2, XIAP va survivin duogc biéu hién qua mirc trong bénh u trung
bidu md mang phoi ac tinh va 1a nguyén nhén gy ra sy khang thudc cua té bao u trung
biéu mo6 dugc nudi cdy déi véi xisplatin. Lugng TNF-a tudn hoan cao hon dang ké
trong bénh nhan mic bénh u trung biéu md trude khi loai bd mot phé‘m khéi u béng
phau thudt so voi bénh nhan sau phdu thuat. TNF-o lam tdng luong mARN va protein
ctia IAP-1, IAP-2 va XIAP (Gordon et al., 2007). Su diéu hoa ting NF-xB dong vai tro
quan trong trong bénh u trung biéu mo trong dap Gmg voi tdc dung viém cua viéc phoi
nhiém v&i soi amian (Sartore-Bianchi et al., 2007). Chét ddi khang IAP c¢6 kha ning

dao nguoc tac dung thuc day su séng cua TNF-a.

Kha nang cua dong té bao diéu hoa ting su biéu hién ctia TNF-alpha mot cach
hiéu qué dé hoat dong theo kidu tu tiét va tiéu diét té bao, khi cIAP1 va 2 bi thiéu hut,
dugc cho la quan trong ddi v&i hoat tinh ctia IAP (Nature Reviews Cancer (2010),
10(8), 561-74, Gryd-Hansen, M). Tuy nhi€n, mot sb loai khdi u in vivo dugc bao
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quanh bing mang xytokin gdy viém va do d6 té bao ung thu ma, khi sy thiéu hut
cIAP1/2 dugc chuyén sang su tiéu diét té bao bing su chét t& bao theo chuong trinh,
¢6 thé dugc khéi phat d& lam chét té bao theo chuong trinh bing TNF-alpha (hogc chat
chu van xytokin cua thu thé chét khac) cling dugc tao ra bing té bao bao quanh trong
vi méi trudng cta khéi u, nhu dai thyc bao lién quan dén khéi u, hodc bing chinh té
bao ung thu. Mot sb loai bénh ung thu nhu bénh ung thu va, bénh ung thu budng trimg
va bénh ung thu té bao héc td ¢6 “kiéu hinh viém” nay ma c6 kha ning dugc huéng

dich biang chét d6i khang IAP.
cIAP1 va cIAP2

IAP trong té bao (Cellular IAP - cIAP) 1 va 2 la c4c thanh vién c6 lién quan mét
thiét ciia ho IAP véi ba viung BIR, ving RING va ving tuyén chon caspaza (caspase-
recruitment domain - CARD). Tin hiéu chtrc ndng roi nhan bén trong ving CARD cla
cIAP1 ma duoc cho la quan trong dbi voi su biét hoa té bao (Plenchette et al., Blood
2004; 104: 2035-2043). Su c6 mat cia ving CARD nay 1a khéc thuong dbi véi cIAP1
va cIAP2 bén trong ho protein IAP. Hai gen nay nim trong ving l3p lai trén nhiém sic
thé 1122 va tinh tuong ddng cao cua ching duge cho 1a duoc 1am gia tang thong qua

su sao chép gen.

cIAP1, gibng nhu XIAP va survivin, dugc biéu hién phd bién trong dong té bao
ung thu, va cu thé, duoc xé4c dinh 1a duoc biéu hién véi luong cao trong bénh ung thu
dai truc trang, cling nhu bénh ung thu phéi, bénh ung thu budng trimg, bénh ung than,
CNS va bénh ung thu vi (Tamm et al., Clin. Cancer Res. 2000; 6: 1796-1803). Su biéu
hién cta cIAP2 thuong bi han ché nhiéu hon va dugc cho 1a duge diéu hoa chu yéu
thdng qua sy ubiqutin héa va thoéi bién bing cIAP1 (Conze et al., Mol. Biol. Cell
2005; 25(8): 3348-56; Mahoney et al., PNAS 2008; 105: 11778-11783). K¥ thuét hoa
mo mién dich vaky thuat phan tich Western Blot di xac dinh rang cIAP1 va cIAP2 ¢6
thé 1a gen dot bién gdy bénh ung thu vi ca hai gen nay duoc biéu hién qua muc trong
cac bénh ung thu phéi ¢6 hodc khong co sb lugng sao chép cao hon (Dia et al., Human
Mol. Genetics 2003; 12(7): 791-801). Muc biéu hién cua cIAP1 thudng duge cho 1a
dong vai tro quan trong trong bénh ung thu tuyén giai doan phét trién chdm (Hofmann

et al., J. Cancer Res. Clin. Oncology 2002; 128(10): 554-60).

Luong tang cia cIAP1 va cIAP2 va luong giam cua chét trc ché ndi sinh lién
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quan dén kha ning khang thudc tri liéu nhu quan sat duoc d6i voi XIAP. Su biéu hién
qua muc cua cIAP dugc xéc dinh la li€n quan in vitro dén kha ning khang lai tic nhan
alkyl hoa ADN nhu carboplatin, xisplatin va topoisomeraza chit e ché VP-16 (Tamm
et al., Clin. Cancer Res. 2000; 6: 1796-1803). Luong ciia cIAP1 va survivin dugc xac
dinh 1a cao trong té bao ung thu tuyén gidp sau viéc diéu tri bing xisplatin va
doxorubicin. Té bao c¢6 kha nang khang lai liéu phap hoa tri liéu nhu taxol c6 su biéu
hién giam cia SMAC va lugng t81 thiéu dugc gidi phong ra clia protein nay tir ti thé.
Viéc diéu hoa giam ctia cIAP1 va survivin duge xac dinh lam tang kha ning gy doc té
bao cua xisplatin va doxorubicin, trai lai sy biéu hién qua mirc cia SMAC lam tang
hiéu qua cta taxol. Tuy nhién, viéc lam cdm cIAP1 va survivin bing co ché can thiép
ARN lam phuc hdi mirc 9 nhay cua doxorubicin va xisplatin (Tirrd et al.; Cancer Res.

2006; 66(8): 4263-72).

Chét md phéong SMAC nhu LBW242 da dugc cho 1a chu yéu huéng dich
XIAP. Tuy nhién cac nghién ctru cho théy rang cIAP1 dugce hudng dich @8 tho4i bién
bing su tw ubiqutin héa trong té bao (Yang et al., J. Biol. Chem. 2004; 279(17):
16963-16970) va c6 thé gop phén tao ra tic dung lam chét té bao theo chwong trinh.
SiRNA ciia cIAP1 va sw cam tng (hodc su kich thich) yéu t6 hoai tir khéi u (TNF)-
lalpha duoc xé4c dinh 1a két hgp mot cach hiép dong va lam cho dong té bao nhay hon
(Gaither et al. Cancer Res. 2007; 67 (24): 11493-11498).

cIAP1 va cIAP2 dugc x4c dinh 13 chit didu hoa quan trong ctia con dudng tin
hiéu NF-xB ma tham gia vao cac qua trinh sinh ly khéc nhau, cu thé 1a trong mién dich
bam sinh va thich tng cling nhu trong su tidng sinh va su séng sot. Viéc didu hoa giam
con duong NF-«B lién quan dén chirg viém va bénh ung thu bao gbdm bénh viém gan
va viém loét dai trang, viém dai trang, bénh ung thu biéu md té bao gan, bénh ung thu
dai tryc trang va bénh ung thu da day, cling nhu sy tao mach va su di cin (Shen et al.,
Apoptosis 2009; 14: 348-363).

Khi gin két voi phdi to, thu thé TNF (TNF Receptor - TNF-R) tuyén chon ving
gy chét lién quan dén TNFR (TNFR-associated Death Domain - TRADD) va protein
twong ‘tac v6i thu thé (Receptor-tuong tacing protein - RIP) 1, Sau do, TRAF2 va
cIAP1/cIAP2 dugce tuyén chon dé tao ra phirc hop mang 16n. RIP1 dugc ubiquitin hoa

va cac mach polyubiquitin nay c6 chirc ndng nhu 1a vi tri noi voi céac kinaza sau do, tao
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ra tac dung chuyén tin hiéu con dudng NF-xB (Ea et al., Mol. Cell 2006; 22: 245-257;
Wu et al., Nat. Cell Biol. 2006; 8: 398-406). Vai tro nay la phuc tap va van chua dugc
xéc dinh mot cach ddy da nhung cIAP1 va cIAP2 dugc xéc dinh 1a thanh phén quan
trong cua sy diéu hoa tin hiéu NF-xB qua trung gian TNF-alpha cling nhu truyén in
hiéu NF-xB (cé dién/khc“)ng phu thudc vao phéi tr) (Varfolomeev et al., Cell 2007,
131(4): 669-81). cIAP1 va cIAP2 dugc xac dinh 1a gan két véi TRAF2, protein thich
mg ma c6 chuc nang trong ca hai con dudng NF-kB cd dién va khac cling nhu con
dudng tin hieu MAPK (Roet al., Cell 2005; 83: 1243-1252). cIAP1 va cIAP2 hudng
dich tryc tiép dén RIP1 dé ubiqutin héa in vitro (Betrand et al., Mol. Cell 2008; 30:
689-700).

TNF-alpha diéu hoa cic chirc ning cia té bao, bao gdbm su chét t€ bao theo
chuong trinh, ching viém, ddp ung mién dich, va su phat trién va su biét hda cla té
bao (Trace et al., Annu. Rev. Med. 1994; 45: 491-503) va chét dbi khang IAP tri liéu

6 thé ¢6 loi trong tinh trang bénh ly trong d6 cic chirc ndng nay bi tac dong.

Qua trinh san xuit TNF-alpha dugc quan sét thdy trong céc 4c tinh khéiu, vala
mdt trong sb cac yéu t tac dong chinh cta ching viém lién quan dén bénh ung thu ma
tac dong dén su phat trién va/hodc tién trinh phat trién cua khdi u. cIAP bao vé té bao

ung thu tranh khéi tdc dong gay chét ciia TNF-alpha.
NAIP

- NAIP 1a IAP dédu tién duoc phéat hién (Roy et al., Cell 1995; 80: 167-178).
NAIP 1a khac biét trong s6 cac IAP & chd né c6 ving gén két V(')"i nucleotit va oligome
héa, cling nhu ving 13p lai gidu leuxin ma twong tw v6i cac protein trong sd cac
protein thuong tham gia vao mién dich bim sinh. Cac bénh ma NAIP ciing ¢ thé duoc
biéu hién qua mirc trong mot s6 bénh ung thu bao gdm bénh ung thu vi va bénh ung
thu thyc quan (Nemoto et al., Exp. Mol. Pathol. 2004; 76(3): 253-9) cling nhu bénh
MS (Choi et al., J. Korean Med. 2007; 22 Suppl: S17-23; Hebb et al., Mult. Sclerosis
2008; 14(5): 577-94).

ML-IAP

Protein trc ché cua su chét té bao theo chuong trinh cta té bao ung thu hic tb
(Melanoma inhibitor of apoptosis - ML-IAP) chi chira ciu triic motip c6 hinh dang
gidng nhu ngén tay BIR va RING. ML-IAP la chit tc ché su chét té bao theo chuong
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trinh rdt manh gy ra boi thu thé chét va hoa chét trj liéu khac, c6 thé c6 chtic ning
lam chét tc ché truc tiép cua caspaza tic dong sau d6 (Vucic et al., Curr. Biol. 2000;
10(21): 1359-66). ML-IAP con dugc goi 1a protein chira viing 1dp lai IAP cua virut
Baculovirus 7 (Baculoviral IAP repeat-containing protein - BIRC7), protein trc ché cua
su chét t& bao theo chuong trinh & than (Kidney inhibitor of apoptosis protein - KIAP),
protein vdi cu tric c6 hinh dang ngén tay RING 50 (RING finger protein 50 -
RNF50) va Livin. Vung BIR cia ML-IAP ¢6 chu tric gip nép duoc bao tdn mdt cach
tién h6a ma can thiét déi voi hoat tinh chéng lai su chét té bao theo chuong trinh. Phén
16n dong té bao té bao ung thu hic t§ dugc xac dinh 1a dugc biéu hién véi lugng cao
cia ML-IAP trai nguoc véi té bao hic t6 so cdp, ma dugc biéu hién véi lugng khong
thé phat hién duoc. Té bao ung thu héc t6 nay co kha ning khang lai sy chét té bao
theo chuong trinh do thubc gy ra cao hon mot cach dang ké. Su biéu hién gia ting ca
ML-IAP lam cho té bao ung thu hic t6 c6 kha nang khang lai tac nhén kich thich sy
chét té bao theo chuong trinh va nhd d6 c6 thé gop phan vao sinh bénh hoc cta bénh
ly 4c tinh nay.

ILP-2

ILP-2, con dugc goi 1a BIRCS, chi ¢6 duy nhét vung BIR va vung RING. ILP-2
chi dugc biéu hién trong tinh hoan trong té bao binh thuong, va gan két v6i caspaza 9

(Richter et al, Mol. Cell. Biol. 2001; 21: 4292-301).
Survivin

Survivin, con dugc goi la BIRCS, uc ché ca hai caspaza 3 va caspaza 7, nhung
chirc ning chu yéu cia né 1a didu hoa tién trinh phat trién nguyén phan, ma khong phai
1a didu hoa su chét té bao theo chuong trinh. Survivin thuc déy su tao thanh cda vi clu
triic hinh ng trong thoi v6 séc, lam mAt tic dung clia sy chét té bao theo chuong trinh
trong chu trinh té bao. Viéc trc ché su chét t& bao theo chuong trinh bang survivin c6
hiéu qua tri liéu kém d6i v6i bénh ung thu dai truc trang (Kawasaki et al., Cancer Res.
1998; 58(22): 5071-5074) va bénh ung thu da day giai doan III (Song et al., Japanese
J. Clin. Oncol. 2009; 39(5): 290-296).

BRUCE

BRUCE (BIR repeat-containing ubiquitin-conjugating enzyme — Enzym tao

phirc véi ubiquitin chira ving 13p lai BIR) la protein mang ngoai trong mang ludi trans
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Golgi chi v6i duy nhit ving BIR, rit gidng véi ving cta survivin. BRUCE bj trc ché
thdong qua ba co ché: (i) gén két v6i SMAC, (ii) proteaza HtrA2 va (iii) phén cit qua
trung gian caspaza. Ngoai ra, BRUCE c¢6 chiic ndng nhu ubiquitin ligaza E2/E3 thong
qua tao viing phuc véi ubiquitin (Ubiquitin-conjugating - UBC).

Ban chit k§ thuit ciia sing ché
Muc dich cia sang ché 1a dé xudt hop chét c6 hiéu qua trong diéu tri bénh, vi du
trong viéc diéu tri bénh ung thu.

Cu thé, sang ché d& xuét hop chit c6 cong thirc (I). Hop chét c6 cong thirc (I)
theo sang ché c6 thé chit dbi khang clia ho protein IAP (IAP), va dic biét 1a XIAP,
va/hodc cIAP (nhu cIAP1 va/hodc cIAP2) va co thé hitu dung trong viéc diéu tri tinh
trang bénh ly qua trung gian IAP.

Theo khia canh déu tién, sang ché dé xuat hop chét c¢6 cong thie (I):

RPN
1 :
R : X
N N,
\ 6
| —~R
HN 0] --U
\
RS
@
hoac tautome hodc chét déng phén hoa hoc lap thé, mubi duoc dung hoéc solvat
cua chung;

trong do:
X 1a CR* N hoidc NR?;
trong do:
néu X 1a CR*, thi U 12 nito va R 1a oxo; hodc
ndu X 1a N, thi U 1a cacbon va R® 1a hydroxymetyl hodc -

CH(OR*)CH20R?; hodc

néu X 12 NR3, thi U 1a cacbon va R®1a oxo;

-12-



25530

lién két dang nét dut (------- ) 1a lién két don hodc lién két doi trong do it

nhét hai trong sd céc lién két dang nét dit nay 12 lién k_ét doi;

R! va R? doc 1ap véi nhau la hydro hodc metyl;

R3 13 hydro, metyl hodc —NHoa;

R* 14 hydro, metyl, hydroxymetyl, -NH> hoéc flo;

R’ 14 n-butyl khong dugc thé hodc benzyl duoc thé trén nhém phenyl bang mot

hoac hai flo; va

R* va R? doc 1ap voi nhau 12 hydro hodc metyl.

Theo mot phuong an khéc, sang ché d& xuét hop chat ¢6 cong thic (1) dé sur
dung trong viéc phong hoac diéu tri bénh hodc tinh trang bénh ly nhu dugc mo ta trong
ban mé ta ndy, duoc phim chira hop chét ¢6 cong thirc (I) va quy trinh tong hop hop
chét c6 cong thic (I).

M3 ta vin tit cic hinh vé

Fig.1: Phé cdng hudng tir hat nhin ('H NMR) cta Vi du 39, Méiu thu duoc
trong DMSO-Ds va dugc hiéu chinh dén phan dung moi con lai khong duge doteri hoa
ctia DMSO véi & = 2,50 ppm, chita mau chuén bén trong (Internal reference standard -

TCNB) ¢6 mit ¢ dang vach don véi & = 8,5 ppm.
Fig.2: Phé nhiéu xa tia X (XRPD) ctia Vi du 39,
Fig.3: Phaén tich nhiét quét vi sai (DSC) cta Vi du 39,

Fig.4: '"™H NMR cta Vi du 40, Mau thu duge trong DMSO-Ds va dugc hiéu
chinh dén phan dung mdi con lai khong duge doteri hoa cia DMSO véi & = 2,50 ppm,

chtra mAu chuén bén trong (TCNB) ¢6 mit & dang vach don v6i 8 = 8,5 ppm.
Fig.5: XRPD cua Vi du 40,
Fig.6: DSC cua Vi du 40,

Fig.7: 'H NMR cua Vi du 41, Mau thu duoc trong DMSO-Ds va dugc hiéu
chinh dn phan dung moi con lai khong duge doteri héa ctia DMSO véi 2,50 ppm.

Fig.8: XRPD cua Vidu 41,

Fig.9: DSC cia Vidu 41,
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Fig.10: 'H NMR cua Vi du 42, Mau thu dugc trong DMSO-Ds va dugc hiéu
chinh dén phin dung méi con lai khdng dugc doteri héa ctia DMSO v6i 2,50 ppm.

Fig.11: XRPD ctia Vi du 42,
Fig.12: DSC ctuia Vi du 42,

Fig.13: XRPD cua san phidm L-(+)-lactat dang B (biéu dd nhidu xa dugc ky
hiéu 1 1) ctia Vi du 40, hdn hop phan tmg v6i t=0h (biéu dd nhiéu xa dugc ky hi¢u la
2), sau 4 ngay (biéu d6 nhiéu xa dugc ky hiéu 1a 3) so v6i L-(+)-lactat dang C (bidu dd
nhidu xa duoc ky hiéu 1a 4) Vi du 43.

Fig.14: XRPD cua Vi du 43, déng cAu véi dang B véi t=0h (biéu dd nhiu xa
duoc ky hiéu 1a 1), tién trinh ciia hdn hop phan tng (biéu dd nhiéu xa dugc ky hiéu 1a
2-6), s chuyén hoa qua lai két thic sau khi gia nhiét trong t=5 ngay dé tao ra dang C

(bidu dd nhidu xa duoc ky hiéu 12 7).

Fig.15: '"H NMR cta Vi dy 43, Mau thu dugc trong DMSO-Dg va dugc hiéu
chinh dén phén dung méi con lai khong duoc doteri hoa ciia DMSO véi & = 2,50 ppm,

chtra m3u chuén bén trong (TCNB) c6 mit & dang vach don v6i 8 = 8,5 ppm.

Fig.16: XRPD cta Vi du 43, (biéu dd nhidu xa dugc ky hiéu 1a 1) bi che phu
biing axit L-(+)-Lactic khan (biéu dd nhidu xa duoc ky hiéu 1a 2).

" Fig.17: DSC ciia Vi du 43, (bidu dd nhiét dugc ky hiéu 1a 1) bj che phii bing
axit L-(+)-Lactic khan (biéu d6 nhiét duoc ky hiéu 1a 2).

Mo ta chi tiét sang ché

Trir khi phin md ta chi ra theo cach cu thé khéc, ndi dung phin mé ta ddi véi
cong thirc (I) trong tht ca cac phan ciia ban mo ta nay (bao gbm viée st dung, phuong
phap va céc khia canh khéc cua sang ché) bao gbm phin md ta d6i v6i tht ca cac cong
thirc phu, nhém phy, phuong én, phuong 4n wu tién va vi du nhu dugc xac dinh trong
ban mo ta nay.

Thuét ngit “IAP” dugc dung dé chi thanh vién bét ky trong s6 cac thanh vién ho
IAP 1a XIAP, cIAP (cIAP1 va/hoic cIAP2), NAIP, ILP2, ML-IAP, survivin va/hodc
BRUCE, dic biét 1a XIAP, cIAP1, cIAP2, ML-IAP, dédc biét hon 1a XIAP, cIAPI
va/hoic cIAP2, dic bigt nhét 13 XIAP vd/hoic cIAP1, Pic biét duoc dung dé chi ving
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BIR cta IAP, dic biét 1a vung BIR cua XIAP, cIAP1, hodc cIAP2,

Thudt ngit “mot hogc nhidu thanh vién ho IAP” dugc ding dé chi thanh vién bét
ky trong s cac thanh vién ho IAP dic biét 1a XIAP, cIAP1 va/hodc cIAP2, dic biét
hon 1a XIAP va/hoac cIAP1,

“Hiéu qua” 1a thudc do cho hoat tinh cia thudc dugc thé hién duéi dang cua
lugng cAn thiét dé tao ra anh huong c6 cuong d xac dinh. Thudc ¢6 hiéu qua cao tao
ra dép g 16n hon & ndng do thip. Hiéu qué 12 ty 1& ctia & lyc va hidu lyc. Ai lyc kha
nang cua thudc gan két véi thu thé. Hiéu lyc 1a mbi quan hé giita viéc chiém giit thu
thé va kha nang khoi phat dép tng & mirc do phén tt, té bao, mé hodc hé théng.

Thuét ngit “chit ddi khang” dugc dung d8 chi loai phéi tir ciia thy thé hoic
thuéc ma phong bé hogc lam giam dép ung sinh hoc qua trung gian la chét chu van.
Chét dbi khang c6 ai luc nhung khong c6 tac dung chil van d6i véi thy thé cing ho clia
chiing, va viéc gin két s& 1am gian doan su twong tac va e ché chuc ning cua phdi tix
bét ky (vi du, phéi tt hodc co chit noi sinh, chit chu van hodc chét chu van ngugc) véi
thu thé. Su @i khang c6 thé phat sinh truc tiép hodc gian tiép, va cb thé xay ra qua
frung gian co ché bat ky va v6i mirc do sinh 1y hoc bat ky. Vi du vé sy ddi khang gian
tiép, s& la su dbi khang gian tiép ctia cIAP nhu 13 két qua clia su ubiquin hoa clia cIAP
tao ra su thoai bién cia né. Két qua la, su dbi khéng cua phéi tir ¢6 thé dudi cac didu
kién khac nhau thé hién ban than né trong cac cach khac nhau vé mit chirc nang. Chét
d6i khang tao ra tac dung ctia ching bing gin két véi vi tri hoat tinh hogc vi tri di l4p
thé trén thy thé, hodc chung co thé twong tac véi vi tri gén két khac thuong ma thuong
khong tham gia vao sy diéu hoa sinh hoc cua hoat tinh cta thu thé. Hoat tinh cta chét
d6i khang c6 thé bi dao nguoc hodc khong thé dao ngugc phu thudc vao tudi tho cia
phurc hop chét dbi khang-thu thé, n6i cach khéc, phu thudc vao ban chét cta su lién két

gitta cht di khang véi thy thé.

Trong ban mo ta nay, thuit ngt "viéc diéu tri" dugc dung d& chi viéc didu tri
tinh trang bénh ly, cu thé 13, tinh trang, rdi loan hodc bénh, thudng lién quan dén viéc
didu tri va tri lidu, c6 thé cho ngudi hodic dong vat (vi du, trong viée diéu tri thu ),
trong d6 mot s tac dung tri li€u mong mudn thu dugce, vi du, su tc ché tién trinh phat
trién cta tinh trang bénh ly, va bao gdm viéc 1am giam téc do tién trién, 1am dimg tdc

d tién trién, cai thién tinh trang bénh ly, 1am thuyén giam hodc giam it nhit mét triéu
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chimg di kém hodc dugc tao ra boi tinh trang bénh ly dang dugc diéu tri va chita khéi
tinh trang bénh ly. Vi du, viéc diu tri ¢o thé 1am thuyén giam cua mot hodc mot sb

triéu chirng r6i loan hodc loai trir hoan toan rdi loan.

Trong ban mo ta nay, thudt ngit “viéc phong bénh” (cu thé 13, str dung ctia hop
chét nhu 1a bién phéap dé phong ngira) dugc dung dé& chi viéc diéu tri tinh trang bénh
ly, cu thé 13, tinh trang, rdi loan hodc bénh, thudng lién quan dén viéc phong bénh
ho#c ngan ngtra bénh, co thé cho ngudi hodc dong vat (vi du, trong viéc diéu trj tha y),
trong d6 mot sb tac dung ngin nglra mong mudn thu duoc, vi du, trong viéc ngin ngira
méc bénh hoidc bao vé tranh khoi bénh. Viéc phong bénh bao gbm viéc phong bé hoan
toan va tAt ca cac triéu chimg rdi loan trong mot khoang thoi gian khong xac dinh, lam
chdm sy khéi phat cua mot hodc mot sb triéu ching ctia bénh, hodc lam cho bénh it

xay ra hon.

Phin md ta ddi voi viée phong hoac diéu tri tinh trang bénh hodc tinh trang
bénh ly nhu bénh ung thu bao gbm viéc 1am thuyén gidm hodc lam giam ty 1& méac

phéi bénh ung thu.

Trong ban md ta ndy, thuat ngit “xdy ra qua trung gian”, vi dy, lién quan dén
IAP nhu dugc md ta trong ban md ta ndy (va dugc str dung, vi du, cho cdc qua trinh
sinh Iy hoc khac nhau, bénh, tinh trang, tinh trang bénh ly, liéu phap diéu tri, viéc diéu
tri hodc viéc can thi¢p) dugc dung dé chi qué trinh khac nhau, bénh, tinh trang, tinh
trang b&nh ly, viéc diéu tri va viéc can thiép trong d6 thuét ngit nay dugc dung dé chi
cic qua trinh khac nhau, bénh, tinh trang, tinh trang bénh ly, viéc diéu tri va viéc can
thiép trong do6 protein dong vai tro sinh hoc. P6i voi trudong hop trong @6 thuat ngir
nay dugc dung dé chi bénh, tinh trang bénh hodc tinh trang bénh ly, vai trd sinh hoc
cta protein cd thé truc tiép hodc gian tiép va c6 thé can thiét va/hodc hiru hidu ddi véi
su xuét hién cua triéu ching cua bénh, tinh trang bénh hogc tinh trang bénh ly (hodc
nguyén nhan gay bénh hodc tién trinh phat trién cta né). Do @6, chic ning cla protein
nay (va dac biét la muc do khac thuong vé churc nang, vi du, dugc biéu hién qua mic
hodc it dugc biéu hién) khong phai 12 nguyén nhén co ban gdy ra bénh, tinh trang bénh
hodc tinh trang bénh ly: trai lai, bénh, tinh trang bénh hodc tinh trang bénh ly dugc cho
la xay ra qua trung gian bao gém bénh, tinh trang bénh hodc tinh trang bénh ly co
nhidu yéu t6 gy ra bénh va tién trinh phat trién cta bénh phirc tap trong d6 protein

nay chi lién quan mot phan. Déi véi truong hop trong d6 thuét ngir dugc ding dé chi
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viéc didu tri, viéc phong bénh hodc viéc can thiép, vai trd cia protein coO thé truc tiép
hodc gidn tiép va c6 thd cAn thiét va/hodc hitu higu dbi vai tac dung cia viée diéu tri,
viéc phong bénh hodc hiéu qua cta viéc can thi€ép. Do do, tinh trang bénh hodc tinh
trang bénh ly x4y ra qua trung gian protein bao gdm sy phat trién vé& kha ning khang

thudc tri bénh ung thu hodc viéc diéu tri cu thé bét ky.

Dugc phdm két hop theo séng ché co thé tao ra tac dung tri liéu hiéu qua so véi
tac dung tri liéu cua hop chit/tac nhan & dang riéng ré khi dugc s dung mdt cach
riéng ré.

Thuét ngir “hiéu qua” bao gém hiéu qua c6 1gi nhu hiéu qua bd sung, hiéu qua
hiép ddng, giam tic dung phu, giam doc tinh, kéo dai thdi gian ddi véi tién trinh phat
trién cta bénh, 1am ting thoi gian séng sot, 1am nhay hogc tai 1am nhay mét tdc nhan
véi tac nhan khéc, hodc 1am ting kha ning dap ung. Thuén loi 1, hiéu qua mang lai c6
thé cho phép str dung lidu thdp hon mot hodc cc thanh phén khéc dugc st dung cho
bénh nhan, nhd d6 lam giam ddc tinh cta li¢u phap hoa tri ligu, déng thoi tao ra
va/hodc duy tri tic dung tri li€u gidng nhau. Tac dung “hiép ddng” theo sang ché dugc
ding dé chi tac dung tri liéu duge tao ra boi duoc pham két hop ma cao hon so véi
tbng tac dung tri liéu cla timg tic nhan cia dugc pham két hop khi c6 mit & dang
riéng r€. Tac dung “bd sung” theo sang ché dugc dung dé chi tac dung tri lidu duge tao
ra boi dugc pham két hgp ma cao hon so véi tac dung tri liéu cua tac nhan bét ky clia
duoc phdm két hop khi c6 mit & dang riéng r&. Thuét ngit “kha ning dép Gng” theo
sang ché duoc ding @ chi truong hop cua khdi u rén, trong d6 mirc do cla viéc lam
giam kich thuéc cta khéi u tai thoi diém nhat dinh, vi du, 12 tudn. Do d6, vi du, 50%
khéa ning dap Gng nghia 1a vi¢c lam gidm khéi u kich thuée 12 50%. Trong ban md ta
nay, “dap Gng lam sang” duoc dung dé chi kha nang dap tng 1a 50% hogc 16n hon.
“P4p tng mdt phan” 1a kha nang dap tng it hon 50%.

Trong ban md ta nay, thuat ngit “dugc phédm két hop”, ma duge ding dé chi hai
hodc nhiéu hon hai hop chit vi/hoic tac nhan, d& cap dén hdn hop chit c6 hai hop chét
hodc nhiéu hon. Thuét ngit “dugc két hop” va “két hop” theo sang ché dugc hiéu theo
cach tuong Ung.

Viéc két hop st dung hai hodc nhiéu hon hai hop chit/tac nhéan trong dugc
phim két hop c6 thé theo cach ty nhién hogc khong theo cach tw nhién. Vi du vé hop
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chét/tac nhan duogc két hop sir dung theo cach tu nhién bao gbm:

dugc phdm (vi du, dugc phdm ddng nhét) chira hai hodc nhiéu hon hai hop

chét/tac nhan trong hdn hop (vi du bén trong mét liéu don vi);

dugc phidm chira hdn hop chét trong d6 hai hogc nhiéu hon hai hop chit/tac
nhan dugc lién két héa hoc/héa ly (vi du bang lién két ngang, két tu v6i nhau & mirc

phan tir hodc gin két v6i ta dugc 16ng thong dung);

duoc phdm chira hdn hop chét trong d6 hai hodc nhiéu hon hai hgp chét/tac
nhan duoc bao goi hda hoc/hoda ly cung nhau (vi du, dugc b tri trong hodc bén trong

nang lipit, hat (vi dy, vi hat hodc hat nano) hodc giot nhii tuong);

kit dugc phém, bao gdéi duoc phérn hoac bao goi tri li€u trong d6 hai hodc nhidu
hon hai hop chit/tac nhan cing dugc bao goi hodc cung c6 mat (vi du, dudi dang

thanh phan cua céc liéu don vi).

Vi du v& hop chit/tac nhan dugc két hop sit dung khong theo cach ty nhién bao
gom:

hdn hop chit (vi du, dugc phdm khéng ddng nhit) chua it nhat mot trong sb hai
hodc nhidu hon hai hop chit/tac nhan ciing v6i huéng dan déi véi viée két hop st dung
ngay luc dung cua it nhit mot hop chit dé tao ra viéc két hop st dung theo céch tu

nhién ctia hai hodc nhiéu hon hai hop chat/tac nhan;

hdn hop chét (vi du, dugc pham khong ddng nhéit) chua it nhit mot trong sd hai
hoiic nhiéu hon hai hop chét/tic nhan cing v&i huéng dan d6i v6i liéu phép tri liéu két

hop bang hai hozic nhiéu hon hai hop chét/tdc nhan;

hdn hop chit chira it nhit mot trong s6 hai hodc nhidu hon hai hop chit/tac
nhén cing véi huéng dan dbi véi viée st dung cho cac bénh nhan trong do (cac)chat
khéc ctia hai hodc nhiéu hon hai hop chat/tac nhan d3 (hodc dang) duoc st dung;

hdn hop chit chira it nhdt mot trong s& hai hodc nhidu hon hai hop chit/tac
nhan véi lugng hodc ¢ dang ma dac biét thich hop dé str dung két hop véi (cac)chét
khéc ctia hai hodic nhidu hon hai hop chat/tac nhan.

Trong ban md ta ndy, thudt ngit “liéu phép tri liéu két hop” duogc ding d€ chi
liéu phéap diéu tri ma bao gb6m budc sir dung duoc phim két hop chira hai hodc nhiéu

hon hai hop chét/tac nhan (nhu dugc x4c dinh trén dy). Do d6, phan md ta déi véi
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“liéu phap tri liéu két hop”, “duge pham két hgp” va st dung hop chét/tac nhan “trong
dugc phdm két hop” theo sang ché 6 thé duoc dung dé chi hop chét/tac nhan ma dugc
sir dung dudi dang thanh phin ciia cling mot ché do tri liéu chung. Do d6, lidu lugng
ctia mdi trong sb hai hodc nhiéu hon hai hop chit/tac nhan c6 thé khac nhau: mdi hop
chét co thé dugce st dung tai cuing mot thoi diém hoic tai cac thoi diém khac nhau. Do
do, can phai hiéu rang hop chit/tac nhan cta dugc phim két hop ¢ thé dugc sir dung
mot cach lién tuc (vi du, trudc hodc sau) hodc mdt cach déng thoi, trong cing mot
duoc phém (cu thé 13, cung nhau), hodc trong cdc dugc phém khéac nhau (cu thé 13, mot
cach riéng r&). Mot cach ddng thoi trong ciing mdt dugc phim 13 & dang dugc phim
ddng nhét, trai lai mot cach ddng thoi trong cac dugc pham khéac nhau 12 & dang khong
ddng nhét. Lidu lugng ctia mdi trong s6 hai hodc nhidu hon hai hop chit/tic nhén trong

liéu phép tri liéu két hop cfing c6 thé khac nhau tuong tng v6i con dudng st dung.

Trong ban mé ta nay, thudt ngit “kit dugc phim” dugc ding dé chi mot hoic
nhidu lidu don vi ctia duoc phim cing v6i thiét bi dinh lidu (vi du, thiét bi do) va/hodc
thiét bi phan phdi (vi du, thiét bi xong hit hogc bom tiém), tily y dugc chira bén trong
bao gbi bén ngoai thong dung. Trong kit dugc phim chta dugc phdm két hop chira hai
hoac nhiéu hon hai hop chit/tac nhan, hop chét/tac nhan & dang riéng ré co thé 1a dugc
phdm ddng nhit hoic khong dbng nhét. (Cac)lidu don vi ¢6 thé chira bén trong bao géi

xbp. Kit dugc phim c6 thé tiy ¥ con bao gdm hudng dan st dung.

Trong ban md ta nay, thudt nglt “bao goéi dugc phdm” dugc dung dé chi mot
hodc nhidu lidu don vi ciia dugc phim, tity y chira bén trong bao goi bén ngoai thong
dung. Trong bao gdi dugc pham chtra duge pham két hop chira hai hodc nhiéu hon hai
hop chit/tic nhan, hop chat/tac nhan & dang riéng r& ¢6 thé 1a dugc phdm dong nhét
hodc khong ddng nhit. (Cac)liéu don vi co thé chira bén trong bao gbi xdp. Bao gbi

dugc phim co thé tiry ¥ con bao gdm huéng dan st dung.

Thuét ngir “n-butyl” trong ban mo ta nay dugc dung dé chi nhoém alkyl mach

thdng chira 4 nguyén tir cacbon.
Thuét ngir “ox0” trong ban mo ta nay duoc dung dé chi nhém =O.

Lién két dang nét dut (------- ) 1a lién két don hodc lién két dbi cAn dé 1am du céc
hoa tri clia cac nguyén tir duge ndi v6i nhau bing lién két. Can phai hiéu ring trong

mot sé truong hop lién két co dac tinh thom. Lién két dang nét dut (------- ) 14 lién két
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don hodc lién két doi sao cho vong chira X va U chura it nhét hai lién két doi.

Cén phai hiéu ring hop chét theo sang ché cong thic (1) ¢6 thé 1a nhu sau:

O/\/
Rz\\\"\\/ N

/

1

IS0

HN O

@
trong d6 Q 1a nhom bat ky trong s6 A, B hodc C sau day:

Theo mot phuong 4n, Q 1a A. Theo mdt phuong an, Q 1a B. Theo mdt phuong
an, Q la C.

Theo mot phuong 4n, X 1a CR* hoic N. Theo phuong 4n khac, X 1a CR* hodc
NR3 Theo phuong 4n khéc, X 13 N hogc NR> Theo phwong 4n khac, X 1a CR* Theo
phuong 4n khac nita, X 1a N. Theo phuong 4n khéc nira, X la NR>

Theo mot phuong 4n, mdt trong sd cac nhém R! va R? 1a hydro va nhém con lai
la metyl, hogc R! va R? déu 1a hydro. Theo mdt phuong 4n, mdt trong s6 cac nhém R!
va R? 1a hydro va nhém con lai 1a metyl. Theo phuong 4n khac, R! 1a metyl va R? 1a
hydro. Theo phuong 4n khac, R! 1a hydro va R? 1a metyl. Theo phuong 4n khic nita,
R! va R2 déu 14 hydro.

Theo mot phuong 4an, R? 1a hydro hojc metyl. Theo phuong 4n khac, R® 13
hydro hoic —NH,, theo phwong 4n khéc nita, R 1a metyl hodc —NH,, theo phwrong 4n
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khac, R 1a hydro. Theo phwong 4n khéc nita, R? 1a metyl. Theo phuong én khac nira,
R3 1a —-NH>,

Theo mdt phwong an, R* 1a hydro hodc metyl. Theo phuong &n khac, R* 1a
hydro. Theo phuong an khac, R* 1a metyl.

Theo mot phuong 4n, R® 12 n-butyl khéng duogc thé hoic benzyl dugc thé bang
mot hodc hai flo trén céc vi tri s6 2, 3 va/hodc 4 clia nhom phenyl. Theo mdt phuong
an, RS 12 n-butyl khong dugc thé. Theo phuong 4n khéac, R’ 1a benzyl dugc thé trén
nhém phenyl bing mot hofc hai flo. Theo phuong an khéc, RS 1a benzyl dugc thé bang
mdt hodc hai flo trén céc vi tri s6 2, 3 va/hogc 4 cua nhom phenyl. Theo phuong dn
khéc, R’ 1a benzyl dugc thé béng mot flo trén vi tri sb 2, 3 hodc 4 ciia nhém phenyl (cu
thé hon, R% 1a 2-flobenzyl, 3-flobenzyl hodc 4-flobenzyl). Theo phwong an khac, R’ 1a
benzyl dugc thé bang mét flo trén vi tri s 4 cta nhom phenyl (cu thé hon, R’ 1a 4-
flobenzyl). Theo phuong 4n khac, R® 1a benzyl duoc thé bang hai flo trén cac vi tr sd
2.3, 3,4 hodc 2,4 ciia nhom phenyl (cu thé hon, RS 1a 2,3-diflobenzyl, 3,4-diflobenzyl
hodc 2,4-diflobenzyl). Theo mdt phuong an khac nira, R 1a benzyl dugc thé b%mg hai
flo trén cac vi tri s6 2,4 ciia nhém phenyl (cu thé hon, R 1 2,4-diflobenzyl).

Theo mdt phuong an khac, R’ 1a n-butyl khong dugc thé, 4-flopheny] hodc 2,4-
diflophenyl. Theo mdt phuong an khéc nita, R® 12 4-flophenyl. |

Theo mdt phuong an, RS 1& hydroxymetyl hodc -CH(OR¥)CH20OR?. Theo mdt
phuong 4n, R® 1a hydroxymetyl.

Theo mdt phuong 4n, R® 13 -CH(OR*)CH20R” Theo m¢t phwong an, mét trong
s6 cac nhém R* va R? 1a hydro va nhoém con lai 12 metyl hogc R* va R? déu 1a hydro.
Theo phuong 4n khac, R* 12 metyl va R* 1a hydro. Theo phuong an khac, R* 1a hydro
va R? 1a metyl. Theo phuong 4n khic nita, R* va R* déu 13 hydro. Theo phuong 4n
khac, R* 1a hydro hodc metyl va R* 1a hydro. Theo phuwong 4n khac nira, R* va R* déu
1a metyl.

Theo mot phuong 4n, R® 1a hydroxymetyl, -CH(OH)CH.OH, -
CH(OMe)CH,OH hodc -CH(OH)CH,OMe. Theo phuong 4n khac, R® 1a
hydroxymetyl, -CH(OH)CH,0OH hodc -CH(OMe)CH20H. Theo mot phuong an khac
nita, R® 12 hydroxymetyl.
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Theo mdt phuwong 4n, RS 1a oxo (cu thé hon, 1a =0).
Cong thirc phu

Theo mot phuong én, hop chét c6 cong thire (I) trong do:

X 1a CR* N hoic NR?;

trong do

néu X 1a CR*, thi U 14 nito va R® 12 oxo; hodc
ndu X 1a N, thi U la cacbon va R® 1a hydroxymetyl hodc -
CH(OR*)CH20R?*; hodc

néu X 1a NR?, thi U 1a cacbon va R®1a oxo;
lién két dang nét dut (--—----- ) 12 lién két don hodc lién két dbi trong d6 it nhét
hai trong sd cac lién két dang nét dut nay 1a lién két doi;
mdt nhom trong sé cac nhém R! va R? 12 hydro va nhém con lai 12 metyl hodc
R! va R? déu 14 hydro;
R? 1a hydro, metyl hodc —NHp;
R* 14 hydro hodc metyl;
R’ 1a n-butyl khong dugc thé hoic benzyl dugc thé béng mot hodc hai flo trén
cac vi tri $ 2, 3 va/hodc 4 ctia nhém phenyl; va
mdt nhom trong sb cidc nhém R* va R? 1a hydro va nhém con lai 12 metyl hodc
R* va R% déu 1a hydro.
Theo mdt phuong an khéc, hop chét c6 cong thirc (I) trong do:
X CR* N hoic NR?;
}trong do
néu X 1a CR*, thi U 14 nito va R® 1a oxo; hodc
ndu X 1a N, thi U 1a cacbon va R® 1a hydroxymetyl hodc -
CH(OR¥*)CH20R?; hodc

néu X 1a NR3, thi U 1a cacbon va R°1a oxo;

lién két dang nét dut (------- ) 14 lién két don hoic lién két ddi trong do it

nhét hai trong s cac lién két dang nét dut nay 14 lién két doi;
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mdt nhém trong sé cac nhém R' va R? 1a hydro va nhom con lai la metyl hodc

R! va R? déu 14 hydro;

R3 13 hydro, metyl hodc —NHp;

R* 13 hydro hodc metyl;

R’ 1a n-butyl khong dugc thé, 4-flobenzyl hoic 2,4-flobenzyl,

R* 14 hydro hodc metyl; va

RZ 1a hydro.

Theo mdt phuong an, hop chét c6 cong thire (1) 1a hop chét c6 cong thic (la):
O/\/
- N

g
R’
)

H N\l)
(Ta)

hodc tautome hodc chét d@)ng phén hda hoc 14p thé, mubi duoc dung hodc solvat cua

/

ching; trong d6 R, R%, R* va R’1a nhu dugc xac dinh theo phuong dn bat ky trong sb
cac phuong an trén day.

Theo mot phuong an cta hop chét c6 cong thirc (Ia), mot trong s6 cac nhom R!
va R? 1a hydro va nhém con lai 1a metyl hodc R! va R? déu 1a hydro. Theo phwong 4n
khac, cia hop chit c6 cong thirc (Ta), R! 1a hydro va R? 1a metyl hogc R! va R? déu Ia
hydro.

Theo mot phuong 4n khéc ciia hop chit c6 cong thic (la), R! 1a metyl va R* 1a
hydro. Theo phwong 4n khac ciia hop chét ¢6 cong thuc (Ia), R! 1a hydro va R* la
metyl.

Theo mdt phuong an cta hgp chét c6 cong thie (Ia), R* 1a hydro hodc metyl.

Theo mot phuong 4n ciia hop chit ¢ cong thirc (Ia), R’ 1a n-butyl khong dugc

thé hoidc benzyl duoc thé bang mét hodc hai flo trén cac vi tri s6 2, 3 va/hodc 4 cla
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nhém phenyl. Theo mft phuong 4n cda hop chit c6 cong thirc (Ia), R’ 1a n-butyl
khong dugc thé. Theo phuong 4n khac cua hop chéit c¢6 cong thirc (Ia), R’ 13 benzyl
dugc thé trén nhom phenyl bang mdt hodc hai flo. Theo phuong 4n khic cta hop chit
¢ cong thire (Ia), R® 12 benzyl duge thé bang mdt hoic hai flo trén cac vj tri 62,3
va/hodc 4 ctia nhom phenyl. Theo phuong 4n khac cua hop chét c6 cong thire (a), R3
1a benzyl dugc thé bang mot flo trén vi tri sb 4 ctia nhém phenyl (cu thé hon, R 13 4-
flobenzyl). Theo phuong 4n khéc cia hop chét c6 cong thirc (Ia), R® 1a benzyl dugc thé
bang hai flo trén c4c vj tri s6 2,4 ctiia nhém phenyl (cu thé hon, R® 13 2,4-diflobenzy]).

Theo mot phuong an, hop chét c6 cong thie (I) 1a hop chét c6 cong thirc (Ib):

X

R% : N\:
R (\ N /=N
N :
HN o) /R
R5
(Ib)

hodc tautome hodc chét déng phéan héa hoc lap thé, mudi duge dung hodc solvat cua
chung; trong d6 R!, R%, R3, RS, R* va R* 1a nhu dugc x4c dinh theo phuong 4n bét ky
trong sd cac phuong 4an trén ddy. Theo mdt phuong éan, R® 1a hydroxymetyl hodc -

CH(OR*)CH20R?.

Theo mot phuong 4n ciia hop chét c6 cong thire (Ib), R! 1a metyl va R? 1a hydro
hodc R! va R? déu 14 hydro.

Theo mot phuong an khac cua hop chéit co cong thirc (Ib), R! va R? déu 1a
hydro.

Theo mot phuong an cta hop chét c6 cong thize (Ib), R’ 1a n-butyl khdng dugc
thé hoic benzyl dugc thé béng mot hodc hai flo trén céc vi tri s6 2, 3 va/hoic 4 cua
nhém phenyl. Theo mét phuong an cua hop chéit c6 cong thic (Ib), R® 1a n-butyl
khong dugc thé. Theo phuong 4n khac cua hop chét ¢6 cong thirc (Ib), R3 1a benzyl
duoc thé trén nhém phenyl bang mot hozc hai flo. Theo phuong an khéc cua hop chét

c6 cong thuc (Ib), R 1a benzyl dugc thé bang mot hodc hai flo trén cac vi tri s62,3
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va/hodc 4 cia nhom phenyl. Theo phuong an khac cua hop chét c6 cong thic (Ib), R®
la benzyl duogc thé bang mot flo trén vi tri s6 2, 3 hoic 4 ciia nhom phenyl (cu thé hon,
RS 1a 2-flobenzyl, 3-flobenzyl hodc 4-flobenzyl). Theo phuong 4n khac cua hop chit
¢ cdng thic (Ib), R’ 1a benzyl dugc thé bang hai flo trén céc vj tri s6 2,4 ctia nhom
phenyl (cu thé hon, R’ 1a 2,4-diflobenzyl). Theo mot phuong 4n khéc, nita cia hop
chit c6 cong thire (Ib), RS 1a benzyl dugc thé bing mot flo trén vi tri s6 4 cia nhém

phenyl (cu thé hon, R® 1a 4-flobenzyl).

Theo modt phuong an cua hop chét c¢6 cong thic (Ib), RS 13 hydroxymetyl, -
CH(OH)CH,OH, -CH(OMe)CH20H hozc -CH(OH)CH20Me.

Theo mdt phuong an khac cta hop chét c¢6 cong thic (Ib), R 1a hydroxymetyl,
-CH(OH)CH,OH hoéc -CH(OMe)CH2OH.

Theo mot phuong an khac nita ctia hop chdt c6 cong thiac (Ib), R® la
hydroxymetyl.

Theo mot phuong an, hop chét c6 cong thire (I) 12 hop chét c6 cong thuc (Ic):

(o)
hodc tautome hodc chét déng phan hoa hoc 14p thé, mudi duge dung hodc solvat cia
chiing; trong d6 R!, R?, R® va R’1a nhu dugc xdc dinh theo phuong an bat ky trong sb
cac phuong an trén day.

Theo mot phuong an cta hop chét c¢6 cong thirc (Ic), mot trong sb cac nhom R!
va R? 1a hydro va nhém con lai 12 metyl hodc R' va R? déu 1a hydro. Theo phuong 4n
khéc ctia hop chét c6 cong thie (Ic), R! 1a metyl va R? 1a hydro hogc R' va R déu 1a

hydro.

Theo mot phuong an ciia hgp chét co cong thirc (Ic), R3 12 hydro hodc metyl.
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Theo phuong an khic cta hop chét co6 cong thie (Ic), R® 1a hydro hodc —NHoa, theo
phuong an khac nita cua hop chit co cong thirc (Ic), R® 1a metyl hodc —NHo>, theo
phuong 4n khéc cua hop chét c¢6 cong thirc (Ic), R® 1a hydro. Theo phuong 4n khéc nira
ctia hop chét ¢ cong thirc (Ic), R? 1a metyl. Theo phuong 4n khac nita cla hop chit c6
cong thie (Ic), R 1a -NHy,

Theo mot phuong én cia hop chét c6 cong thic (Ic), R’ 12 n-butyl khéng duge
thé hoic benzyl duoc thé bﬁng mét hozic hai flo trén céc vi tri s6 2, 3 va/hodc 4 cia
nhém phenyl. Theo mt phuong 4n cua hop chit c6 cong thic (Ic), R® 1a n-butyl
khong dugc thé. Theo phuong 4n khac cia hop chét c6 cong thirc (Ic), R’ 1a benzyl
duoc thé trén nhom phenyl bing mdt hodc hai flo. Theo phuong én khéc ciia hop chét
c¢6 cong thire (Ic), R 1a benzyl dugc thé béng moOt hodc hai flo trén cac vi tri $6 2,3
va/hodc 4 ciia nhém phenyl. Theo phuong 4n khic cta hop chét c6 cong thic (Ic), R®
la benzyl dugc thé bﬁng mdt flo trén 2 hodc vi tri s 4 ctia nhom phenyl (cu thé hon,
RS 1a 2-flobenzyl ho#ic 4-flobenzyl). Theo phuong 4n khac cia hop chét c6 cong thirc
(Ic), R’ 1a benzyl dugc thé bang mot flo trén vi tri sb 4 cua nhém phenyl (cu thé hon,
RS 12 4-flobenzyl). Theo phuong 4n khéc clia hop chit c6 cong thire (Ic), R 1a benzyl
duoc thé béng hai flo trén céac vi tri sb 2,4 cia nhom phenyl (cu thé hon, R’ 1a 2,4-
diflobenzyl).

Theo mét phuong &n, hop chét c6 cong thire (I) 1a hop chét c6 cong thirc (Id):

X

N
: N —N
Y
HN (@) /
R5

(Id)

ho#c tautome hodc chét déng phén hoéa hoc lép thé, mudi duoc dung hodc solvat cua
chiing; trong d6 R° 1a nhu dugc xac dinh theo phuong an bat ky trong sb cac phuong
an trén day.

Theo mot phuong an cua hop chét c6 cong thie (Id), R’ 1a n-butyl khong dugce
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thé hoidc benzyl duoc thé bang mdt hoic hai flo trén céc vi tri s6 2, 3 va/hoidc 4 cua
nhém phenyl. Theo mft phuong 4n ctia hop chit c6 cong thic (Id), R’ 1a n-butyl
khong duoc thé. Theo phuong 4n khéac cia hop chit c¢6 cong thire (Id), R® 1a benzyl
dugc thé trén nhom phenyl bang mdt hodc hai flo. Theo phuong an khic clia hop chit
c¢6 cong thirc (Id), R 1a benzyl duoc thé bé’mg mot hodc hai flo trén cac vi tri $6 2,3
va/hodc 4 ciia nhom phenyl. Theo phuong 4n khéac cia hop chét c6 cong thuc (Id), R
1a benzyl dugc thé bang mot flo trén vi tri s6 2, 3 hoidc 4 ctia nhom phenyl (cu thé hon,
RS 1a 2-flobenzyl, 3-flobenzyl hodc 4-flobenzyl). Theo phuong dn khac cia hop chit
¢ cong thic (Id), R 1a benzyl dugc thé bang hai flo trén cac vi tri s6 2,4 ciia nhém
phenyl (cu thé hon, R’ 1a 2,4-diflobenzyl). Theo mét phuong dn khéc nita cua hop chit
c¢6 cdng thirc (Id), R 1a benzyl duoc thé bang mot flo trén vi tri sb 4 cia nhém phenyl

(cu thé hon, R? 13 4-flobenzyl).
Theo mot phuong é4n, hop chét c6 cong thirc (I) 1a hop chét c6 cong thirc (I),
(Ia), (Ib) hozc (Ic) trong d6 R! 12 metyl va R? 14 hydro.

Theo mot phuong 4n, hop chat ¢6 cong thirc (I) 1a hop chét c6 cong thirc (1),
(Ia), (Ib) hodc (Ic) trong d6 R! va R? déu 1a hydro.

Theo mot phuong én, hop chét ¢6 cong thirc (1) 1a hop chét c6 cong thirc (1),
(Ia), (Ib) hodc (Ic) trong d6 R! 1a hydro va R? 1a metyl.

Theo mét phuong 4n, hop chit c6 cong thirc (I) 1a hop chét c¢6 cong thirc (D),
(Ia), F(Ib), (Ic) hoic (Id) trong d6 RS 1a n-butyl khong dugc thé. 7

Theo mot phuong an, hop chét c6 cong thirc (I) 1a hop chét c6 cong thirc (1),
(Ia), (Ib), (Ic) ho#c (Id) trong d6 R® 1a benzyl duoc thé bang mot hoic hai flo trén cac

vi tri 86 2, 3 va/hodc 4 clia nhoém phenyl.

Theo mot phuong an, hop chét ¢o cong thirc (I) 1a hop chét c6 cong thac (),
(Ia), (Ib), (Ic) hodc (Id) trong d6 R 1a benzyl dugc thé trén nhém phenyl bang mot
hoac hai flo.

Theo mot phwong an, hop chét ¢é cong thie (I) 1a hop chét c6 cong thac (1),
(Ia), (Ib), (Ic) hoic (Id) trong d6 R’ 13 benzyl dugc thé trén nhém phenyl bang hai flo,
vi du, dugc thé tai hai vi tri 2,3, dugc thé tai hai vi tri 2,4, dugc thé tai hai vi tri 2,5,

duogc thé tai hai vi tri 3,5, duoc thé tai hai vi trf 2,6 hodc duoc thé tai hai vi tri 3,4,
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Theo mot phuong an, hop chét c¢6 cong thirc (I) 1a hop chit ¢6 cong thic (1),
(Ia), (Ib), (Ic) hodc (Id) trong d6 R’ 1a benzyl duoc thé bang mot hozc hai flo trén cac

vi tri s6 2, 3 va/hodc 4 clia nhém phenyl.

Theo mot phuong an, hop chét c6 cong thic (I) 1a hop chét c6 cong thirc (D),
(Ia), (Ib), (Ic) hodc (Id) trong d6 RS 1a benzyl dugc thé bang mot flo trén vi tri s6 2, 3
hoiic 4 ciia nhém phenyl (cu thé hon, RS 1a 2-flobenzyl, 3-flobenzyl hoac 4-flobenzyl).

Theo mot phuwong an, hop chét ¢6 cong thire (I) 1a hop chit c6 cong thic (1),
(Ia), (Ib), (Ic) hogc (Id) trong d6 RS 1a benzyl dugc thé bing hai flo trén céc vi trf s6
2.3, 3,4 hodc 2,4 cia nhéom phenyl (cu thé hon, RS 14 2,3-diflobenzyl, 3,4-diflobenzy!
hoac 2,4-diflobenzyl).

Theo mdt phuong an, hop chét c6 cong thie (I) 1a hop chit ¢6 cong thirc (1),
(Ia), (Ib), (Ic) hodc (Id) trong d6 RS 1a benzyl dugc thé bang hai flo trén cac vi tri sb
2,4 cia nhém phenyl (cu thé hon, R® 14 2,4-diflobenzyl).

Theo mdt phuong an, hop chét c6 cong thic (I) 1a hop chit ¢6 cong thirc (1),
(Ia), (Ib), (Ic) hoic (Id) trong d6 R’ 1a 2,4-diflobenzyl hodc 4-flobenzyl.

Theo mot phuong an, sang ché d& cap dén hop chét c6 cong thic (I) ma bao
gdm dang bazo tu do cia hop chét ctia Vi du tr 1 dén 37 hoic tautome hoc chit dong
phan hoa hoc lap thé, mubi duoc dung hodc solvat cta chung.

Theo mdt phuong an, sang ché @& cap dén hop chét c6 cong thirc (I) ma 1a dang
bazo tu do hgp chét ctia Vi du tir 1 dén 37 hoic tautome hoic chét déng phén hoda hoc
1ap thé, mudi duoc dung hogc solvat ciia ching.

Theo mdt phuong 4n, sang ché dé cap dén hop chét c6 cong thirc (I) ma bao
gém hop chét ctia Vi du tir 1 dén 37 hoic tautome hoic chét d(“)ng phén hoéa hoc 1ap thé
hodc solvat cia chung.

Theo mdt phuong 4n khéac, hop chit theo sdng ché duoc chon tir dang bazo tu
do cua Vi du tu 1 dén 34 hodc tautome hodc chét déng phén hoéa hoc 14p thé, mudi

dugc dung hodc solvat ctia chung.

Theo mdt phuong 4n khac, sang ché dé cap dén hop chét c6 cong thire (I) ma

bao gdm hop chét dugc chon tir:

1-{6-[(4-Flophenyl)metyl]-5-(hydroxymetyl)-3,3-dimetyl-1H,2H,3H-pyrolo[ 3,2-
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blpyridin-1-y1}-2-[(2R,5R)-5-metyl-2-{[(3R)-3 -metylmorpholin-4-yl]metyl}piperazin-
1-yl]etan-1-on;
6-[(4-Flophenyl)metyl]-3,3,4-trimetyl-1-{2-[(2R,5R)-5-metyl-2-{[(3R)-3-
metylmorpholin-4-yl]metyl}piperazin-1-yl]axetyl}-1H,2H,3H,4H, SH-pyrolo[3,2-
b]pyridin-5-on;
6-[(2,4-Diflophenyl)metyl]-3,3-dimetyl-1-{2-[(2R,5R)-5-metyl-2-{[(3R)-3-
metylmorpholin-4-yl]metyl}piperazin-1-yljaxetyl}-1H,2H,3H,4H,5H-pyrolo[3,2-
b]pyridin-5-on;

6-[(2,4-Diflophenyl)metyl]-3,3,4-trimetyl-1-{2-[(2R,5R)-5-metyl-2-{ [(3R)-3-
metylmorpholin-4-yl]metyl}piperazin-1-yl]axetyl}-1H,2H,3H,4H,5H-pyrolo[3,2-
b]pyridin-5-on;

1-[5-(R hodc S)-1,2-Dihydroxyethyl)-6-[(4-flophenyl)metyl]-3,3-dimetyl-1H,2H,3H-
pyrolo[3,2-b]pyridin-1-yl]-2-[(2R,5R)-2-{[(3R,5R)-3,5 -dimetylmorpholin-4-
yl]metyl}-5-metylpiperazin-1-yl]etan-1-on;
6-[(2,4-Diflophenyl)metyl]-1-{2-[(2R,5R)-2-{[(2S,5R)-2,5-dimetylmorpholin-4-
yl]metyl}-5-metylpiperazin-1-ylJaxetyl}-3,3-dimetyl-1H,2H,3H,5H,6H-pyrolo[2,3-
c]pyridin-5-on;
4-Amino-6-[(4-flophenyl)metyl]-3,3-dimetyl-1-{2-[(2R,5R)-5-metyl-2-{[(3R)-3-
metylmorpholin-4-ylJmetyl}piperazin-1-ylJaxetyl}-1H,2H,3H,4H, SH-pyrolo[3,2-
b]pyridin-5-on;

1-{6-[(4-Flophenyl)metyl]-5-(R  hodc  S)-2-hydroxy-1-metoxyethyl)-3,3-dimetyl-
1H,2H,3H-pyrolo[3,2-b]pyridin-1-y1}-2-[(2R,5R)-5-metyl-2-{[(3R)-3-
metylmorpholin-4-yl]metyl}piperazin-1-yl]etan-1-on;
4-Amino-6-butyl-1-{2-[(2R,5R)-2-{[(3R,5R)-3,5-dimetylmorpholin-4-yl|metyl}-5-
metylpiperazin-1-yl]axetyl}-3,3-dimetyl-1H,2H,3H,4H,5H-pyrolo[3,2-b]pyridin-5-on;
6-[(2,4-Diflophenyl)metyl]-3,3,4-trimetyl-1-{2-[(2R,5R)-5-metyl-2-{[(3R)-3-
metylmorpholin-4-yl]metyl} piperazin-1-yl]axetyl }-1H,2H,3H,5H,6H-pyrolo[2,3-
c]pyridin-5-on;
6-Butyl-1-{2-[(2R,5R)-2-{[(3R,5R)-3,5-dimetylmorpholin-4-yl]metyl}-5-
metylpiperazin-1-yl]axetyl}-3,3-dimetyl-1H,2H,3H,4H,5H-pyrolo[3,2-b]pyridin-5-on;
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va

6-Butyl-1-{2-[(2R,5R)-2-{[(2S,5R)-2,5-dimetylmorpholin-4-yljmetyl}-5-
metylpiperazin- 1-yl]axetyl}-3,3-dimetyl-1H,2H,3H,4H, SH-pyrolo[3,2-b]pyridin-5-on;
hodc tautome hodc chét déng phén hoéa hoc 14p thé, mudi duogc dung hodc solvat cua
ching.

Theo mot phuong an khéc, sang ché dé cap dén hop chét duoc chon tir:
1-{6-[(4-Flophenyl)metyl]-5-(hydroxymetyl)-3,3-dimetyl-1H,2H,3H-pyrolo[3,2-
b]pyridin-1-y1}-2-[(2R,5R)-5-metyl-2-{[(3R)-3-metylmorpholin-4-yl]metyl1}piperazin-
1-ylJetan-1-on dihydroclorua (E2);
6-[(4-Flophenyl)metyl]-3,3,4-trimetyl-1-{2-[(2R,5R)-5-metyl-2-{[(3R)-3-
metylmorpholin-4-yl]metyl}piperazin-1-yl]axetyl }-1H,2H,3H,4H,SH-pyrolo[3,2-
b]pyridin-5-on dihydroclorua (E6);
6-[(2,4-Diflophenyl)metyl]-3,3-dimetyl-1-{2-[(2R,5R)-5-metyl-2-{[(3R)-3-
metylmorpholin-4-yl]metyl}piperazin-1-yl]Jaxetyl }-1H,2H,3H,4H, SH-pyrolo[3,2-
b]pyridin-5-on dihydroclorua (E8);
6-[(2,4-Diflophenyl)metyl]-3,3,4-trimetyl-1-{2-[(2R,5R)-5-metyl-2-{[(3R)-3-
metylmorpholin-4-ylJmetyl}piperazin-1-yl]axetyl}-1H,2H,3H,4H,5SH-pyrolo[3,2-
b]pyridin-5-on dihydroclorua (E19);

1-[5-((R hodc S)-1,2-Dihydroxyethyl)-6-[(4-flophenyl)metyl]-3,3-dimetyl-1H,2H,3H-
pyrolo[3,2-b]pyridin-1-y1]-2-[(2R,5R)-2-{[(3R,5R)-3,5-dimetylmorpholin-4-
yl]metyl}-5-metylpiperazin-1-yl]etan-1-on dihydroclorua (E21);
6-[(2,4-Diflophenyl)metyl]-1-{2-[(2R,5R)-2-{[(2S,5R)-2,5-dimetylmorpholin-4-
yl]metyl}-5-metylpiperazin-1-yl]axetyl}-3,3-dimetyl-1H,2H,3H,5H,6H-pyrolo[2,3-
c]pyridin-5-on dihydroclorua (E22);
4-Amino-6-[(4-flophenyl)metyl]-3,3-dimetyl-1-{2-[(2R,5R)-5-metyl-2-{[(3R)-3-
metylmorpholin-4-yl]metyl}piperazin-1-yl]axetyl}-1H,2H,3H,4H, SH-pyrolo[3,2-
b]pyridin-5-on dihydroclorua (E24);

1-{6-[(4-Flophenyl)metyl]-5-(R  hodc  S)-2-hydroxy-1-metoxyethyl)-3,3-dimetyl-
1H,2H,3H-pyrolo[3,2-b]pyridin-1-yl1}-2-[(2R,5R)-5-metyl-2-{[(3R)-3-
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metylmorpholin-4-yl]metyl}piperazin-1-yl]etan-1-on trihydroclorua (E27);

4-Amino-6-butyl-1-{2-[(2R,5R)-2-{[(3R,5R)-3,5-dimetylmorpholin-4-yl]metyl1}-5-
metylpiperazin-1-yl]axetyl}-3,3-dimetyl-1H,2H,3H,4H,5H-pyrolo[3,2-b]pyridin-5-on
dihydroclorua (E30);

6-[(2,4-Diflophenyl)metyl]-3,3,4-trimetyl-1-{2-[(2R,5R)-5-metyl-2-{[(3R)-3-
metylmorpholin-4-yl]metyl}piperazin-1-yljaxetyl}-1H,2H,3H,5H,6H-pyrolo[2,3-
c]pyridin-5-on dihydroclorua (E31);

6-Butyl-1-{2-[(2R,5R)-2-{[(3R,5R)-3,5-dimetylmorpholin-4-ylJmetyl}-5-
metylpiperazin-1-yl]axetyl}-3,3-dimetyl-1H,2H,3H,4H,5H-pyrolo[3,2-b]pyridin-5-on
dihydroclorua (E32) and

6-Butyl-1-{2-[(2R,5R)-2-{[(2S,5R)-2,5-dimetylmorpholin-4-yl|mety1}-5-
metylpiperazin-1-yl]axetyl}-3,3-dimetyl-1H,2H,3H,4H,SH-pyrolo[3,2-b]pyridin-5-on
dihydroclorua (E37)

hoac tautome hoac chét d@)ng phan hoa hoc 1ap thé, hodc solvat ciia ching.

Theo mot phuong 4n khac, hop chét theo séng ché dugc chon tir dang bazo tu
do cia Vidu 2, 6, 19, 21, 22, 24, 27, 30, 31 va 32, hodc tautome hodc chét df‘)ng phéan

héa hoc lap thé, mudi duoc dung hoic solvat clia chung.

Theo mot phuong an khéc nira, sang ché d& cap dén hop chét c6 cong thie (I)
ma bao gdm 1-{6-[(4-Flophenyl)metyl]-5-(hydroxymetyl)-3,3-dimetyl-1H,2H,3H-
pyrolo[3,2-b]pyridin-1-y1}-2-[(2R,5R)-5-metyl-2-{[(3R)-3-metylmorpholin-4-
yl]metyl}piperazin-1-yl]etan-1-on ho#c tautome hodc chit ddng phan hoéa hoc 1ap thé,
mudi dugc dung hoic solvat cia chiing.

Theo mdt phuong an khéc nita, sang ché @& cap dén hop chét co cong thirc (1)
ma bao gdm mudi hydroclorua 1-{6-[(4-Flophenyl)metyl]-5-(hydroxymetyl)-3,3-
dimetyl-1H,2H,3H-pyrolo[3,2-b]pyridin-1-y1}-2-[(2R,5R)-5-metyl-2-{[(3R)-3-
metylmorpholin-4-ylJmetyl}piperazin-1-yl]etan-1-on hodc tautome hodc chit dong
phén hoéa hoc 1ap thé, hodc solvat cua ching.

Theo mdt phuong an khéc nita, sang ché dé cap dén 1-{6-[(4-Flophenyl)metyl]-
5-(hydroxymetyl)-3,3-dimetyl-1H,2H,3H-pyrolo[3,2-b]pyridin-1-yl}-2-[(2R,5R)-5-
metyl-2-{[(3R)-3-metylmorpholin-4-yl]metyl}piperazin-1-ylJetan-1-on dihydroclorua
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(E2).

Theo mot phuong &n khéc nira, sang ché d& cap dén mudi lactat cta 1-{6-[(4-
Flophenyl)metyl]-5-(hydroxymetyl)-3,3 -dimetyl-1H,2H,3H-pyrolo[3,2-b]pyridin-1-
yl}-2-[(2R,5R)—5-mety1-2-{[(3R)-3-metylmorpholin-4-yl]metyl}piperazin-1-yl]etan-l-

on hodc tautome hoac chét déng phan héa hoc lép thé, hodc solvat cua chiing.

Theo mot phuong an khéc nita, sang ché dé cap dén mudi L-(+)-lactat cia 1-{6-
[(4-Flopheny1)metyl]-5-(hydroxymetyl)-3,3-djmetyl-1H,2H,3H-pyrolo[3,2-b]pyridin-
1-yl}-2-[(2R,5R)-5-mety1—2-{[(3R)-3-metylmorpholin-4-yl]mety1}piperazin—l-yl]etan-

1-on hoiic tautome hodc chit ddng phan héa hoc 14p thé, hodc solvat clia ching.

Theo modt phuong an khéc nita, hop chét theo sang ché dugc chon tir Vi du tir

38 dén 42,

Theo mot phuong 4n khac nita, sang ché dé cap dén L-(+)-lactat ciia 1-{6-[(4-
Flophenyl)metyl]-5-(hydroxymetyl)-3,3-dimetyl-1 H,2H,3H-pyrolo[3,2-b]pyridin-1-
yl}-2-[(2R,5R)—5-mety1-2-{[(3R)-3-mety1morpholin-4-yl]metyl}piperazin-l-yl]etan-l-
on (dang A) (E39).

Theo mot phuong an khac nira, sang ché dé cap dén L-(+)-lactat cua 1-{6-[(4-
Flophenyl)metyl]-5-(hydroxymetyl)-3,3-dimetyl- 1H,2H,3H-pyrolo[3,2-b]pyridin-1-
yl}-2-[(2R,5R)-5-metyl-2-{[(3R)-3-metylmorpholin-4-yl]metyl}piperazin-1-y1]etan-1-
on (dang B) (E40).

| Theo mét phuong 4n khéc nita, sang ché dé cap dén L-(+)-lactat cua 1-{6-[(4-
Flophenyl)metyl]-5-(hydroxymetyl)-3,3-dimetyl-1H,2H,3H-pyrolo[3,2-b]pyridin-1-
y1}-2-[(2R,5R)-5-metyl-2-{[(3R)-3-metylmorpholin-4-yl|metyl} piperazin-1-yl]etan-1-
on (dang C) (E43). '

Theo mdt phuong an khéc nira, sang ché dé cap dén mubi sulfat ctia 1-{6-[(4-
Flophenyl)metyl]-5-(hydroxymetyl)-3,3-dimetyl-1H,2H,3H-pyrolo[3,2-b]pyridin-1-
y1}-2-[(2R,5R)-5-metyl-2-{[(3R)-3-metylmorpholin-4-ylJmetyl} piperazin-1-yljetan-1-
on hodc tautome hodc chit ddng phan hoa hoc 1ap thé, hoic solvat cta ching.

Theo mdt phuong an khéac nita, sang ché dé cap dén 1-{6-[(4-Flophenyl)metyl]-
5-(hydroxymetyl)-3,3-dimetyl-1H,2H,3H-pyrolo[3,2-b]pyridin-1-yl}-2-[(2R,5R)-5-
metyl-2-{[(3R)-3-metylmorpholin-4-yl]metyl}piperazin-1-yl]etan-1-on sulfat (dang F)
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(E41).

Theo mot phuong 4n khéc nita, sang ché dé cap dén mubi mesylat ctia 1-{6-[(4-
Flophenyl)metyl]-5-(hydroxymetyl)-3,3-dimetyl-1H,2H,3H-pyrolo[3,2-b]pyridin-1-
y1}-2-[(2R,5R)-5-metyl-2-{[(3R)-3-metylmorpholin-4-yljmetyl} piperazin-1-yl]etan-1-

on hogic tautome hodc chit d6ng phan hoa hoc 13p thé, hoic solvat clia ching.

Theo mdt phuong &n khéc nita, sang ché @& cap dén mesylat cua 1-{6-[(4-
Flophenyl)metyl]-5-(hydroxymetyl)-3,3-dimetyl-1 H,2H,3H-pyrolo[3,2-b]pyridin-1-
yl}-2-[(2R,5R)-5-rnety1-2-{[(3R)-3-metylmorpholin-4-yl]metyl}piperazin-1-yl]etan-l-
on (dang B) (E42).

Theo mot phuong an khéc, hop chét theo sang ché dugc chon 1a hop chét khéc
hop chit cta Vi du 35, hodc tautome hodc chét déng phén hoéa hoc 14p thé, mudi dugc

dung hodc solvat cua chung.

Theo mot phuong 4n khéc, hop chét theo sang ché dugc chon 1a hop chét khac
hop chét cta Vi du 2, hodc tautome hodc chét déng phan hoéa hoc 1ap thé, mudi duoc

dung hodc solvat cuia chung.

P& tranh nhadm 13n, cAn phai hiéu ring mdi phuong an wu tién cu thé va chung,
phuong an khac va vi du v& mot phén tir thé co thé duoc két hop véi mdi phuwong én
uu tién cu thé va chung, phuong 4n khac va vi du v& mot hogc nhiéu phan tir thé khac,
dic biét 1a, tAt ca cac phan tir thé khac nhu dugc xéc dinh trong ban md ta nay va tht ca
cac phuong an nay déu nam trong pham vi clia séng ché.

Mudi, solvat, tautome, chét déng phén, N-oxit, este, tién chét va chét d?)ng vi

Phin md t& hop chét c6 cong thic (I) va nhém phuy cia chung ciing bao gbm
dang ion, mubi, solvat, chét déng phan (bao gém chét déng phan hinh hoc va lép thé),
tautome, N-oxXit, este, tién chét, chét déng vi va dang dugc bao vé cia chung, vi du,
nhu dugce mé ta sau day; dic biét 1a, mudi hodc tautome hodc chit ddng phan hodc N-
oxit hodc solvat cia chung; va dic biét hon la, mudi hodc tautome hodc N-oxit hosc

solvat cua chiing, thm chi ddc biét hon 1a muoi hodc tautome hodc solvat cia chung.
Muodi
Céc hgp chat c6 cong thire (I) c6 the ton tai & dang cia muoi, vi dy, mudi cong

axit hodc, trong mot s6 trwong hop mudi cia bazo hitu co va vo co nhu mudi
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carboxylat, sulfonat va phosphat. T4t ca cac mudi nay déu nam trong pham vi cla sang
ché, va phan mo ta d6i voi hop chét c6 cong thic (I) bao gbm cac dang mudi ctia hop

chit nay.

Mubi theo sang ché co thé dugc tbng hop tir hop chét ban diu ma chtra nhém
axit hodc bazo bang phuong phap chuyén héa héa hoc thong thudng nhu phuong phép
duoc mo ta trong tai liéu Pharmaceutical Salts: Properties, Selection, and Use, P.
Heinrich Stahl (Editor), Camille G. Wermuth (Editor), ISBN: 3-90639-026-8,
Hardcover, 388 trang, thang tam, 2002, Cac mudi nay thuong co thd dugc didu ché
bang cach cho dang axit hodc bazo tu do ciia hop chét nay phan tng véi bazo hoic
axit thich hop trong nudc hodc trong dung mdi hiru co, hodc trong hdn hop cua hai
chit nay; méi trudng khong chira nude nhu ete, etyl axetat, etanol, isopropanol, hodc

axetonitril thuong dugce st dung.

Mudi cong axit (mudi mono- hoic di-) c6 thé duoc tao ra b%mg cac axit, ca axit
vO co va hitu co. Vidu vé mudi cdng axit bao gém mudi mono- hoic di- duoc tao ra
b?mg axit dugc chon tr nhom bao gém axit axetic, 2,2-dicloaxetic, adipic, alginic,
ascorbic (vi du, L-ascorbic), L-aspartic, benzensulfonic, benzoic, 4-axetamidobenzoic,
butanoic, (+) camphoric, camphor-sulfonic, (+)-(1S)-camphor-10-sulfonic, capric,
caproic, caprylic, xinamic, Xitric, Xyclamic, dodexylsulfuric, etan-1,2-disulfonic,
etansulfonic, 2-hydroxyetansulfonic, formic, fumaric, galactaric, gentisic,
glucoheptonic, D-gluconic, glucuronic (vi du, D-glucuronic), glutamic (vi dy, L-
glutamic), a-oxoglutaric, glycolic, hipuric, hydrohalic (vi dy, bromhydric, clohydric,
iodhydric), isethionic, lactic (vi du, (+)-L-lactic, (+)-DL-lactic), lactobionic, maleic,
malic, (-)-L-malic, malonic, (+)-DL-mandelic, metansulfonic, naphtalen-2-sulfonic,
naphtalen-1,5-disulfonic, 1-hydroxy-2-naphtoic, nicotinic, nitric, oleic, orotic, oxalic,
palmitic, pamoic, phosphoric, propionic, pyruvic, L-pyroglutamic, salicylic, 4-amino-
salicylic, sebacic, stearic, succinic, sulfuric, tannic, (+)-L-tartaric, thioxyanic, p-
toluensulfonic, undexylenic va axit valeric, cling nhu axit amin dugc axyl hoa va nhya

trao doi cation.

Mot nhém cu thé vé mudi bao gom mudi dugce tao ra tlr axit axetic, clohydric,
iodhydric, phosphoric, nitric, sulfuric, xitric, lactic, suxcinic, maleic, malic, isethionic,
fumaric, benzensulfonic, toluensulfonic, metansulfonic (mesylat), etansulfonic,

naphtalensulfonic, valeric, axetic, propanoic, butanoic, malonic, glucuronic va axit
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lactobionic. M6t nhom phu cu th vé& mubi bao gdém mudi dugc tao ra tir axit
clohydric, lactic (vi dy, (+)-L-lactic, (-)-D-lactic hodc (+)-DL-lactic), sulfuric va axit
metansulfonic (mesylat). M§t nhom phu cu thé khac v& mudi bao gdm mubi duoc tao
ra t axit lactic (vi du, (+)-L-lactic, (-)-D-lactic hodc (+)-DL-lactic), sulfuric va
metansulfonic (mesylat). M§t nhom phu cu thé khéc v& mubdi bao gdm mubi dugce tao
ra tir axit lactic (vi du, (+)-L-lactic, (-)-D-lactic hodc (+)-DL-lactic) va axit sulfuric.
Mot mudi cu thé 1a mubi hydroclorua. Mot mudi cu thé khac 1a mudi lactat (nhu hop
chit cta Vi du 39, 40 va 43). Mot mudi cu thé khac 1a mubi sulfat (nhu hop chét cia
Vi du 41). Mot mudi cu thé khac 1a mudi mesylat (nhu hop chit cia Vi du 42). Mot
mudi cu thé 13 mudi lactat (nhu hop chét ctia Vi du 39, 40 va 43, ddc biét 1a hop chét

cua Vi du 43), vi du, mudi L-(+)-lactat.

Néu hop chét 13 anion, hodc c6 nhém chirc ma co6 thé 1a anion (vi dy, -COOH
¢6 thé 1a -CO0"), thi mudi ¢6 thé dugce tao ra béng bazo hitu co hodc vo co, ma tao ra
cation thich hop. Vi du vé cation v co thich hop bao gbm, nhung khong chi gidi han
&, ion kim loai kidm nhu Li*, Na* va K*, cation kim loai kiém thd nhu Ca?" va Mg™,
va cation khac nhu AI** hodc Zn*. Vi du vé cation hitu co thich hgp bao gbm, nhung
khong chi gigi han &, ion amoni (cu thé 13, NHs") va ion amoni dugc thé (vi du,
NH;R*, NH2R,", NHR3™, NR4"). Vi du vé mot sb ion amoni dugc thé thich hop 14 céc
ion dugc tao ra tir: metylamin, etylamin, dietylamin, propylamin, dixyclohexylamin,
trietylamin,  butylamin, etylendiamin, etanolamin, dietanolamin, piperazin,
benzylamin, phenylbenzylamin, cholin, meglumin, va trometamin, cling nhu axit

amin, nhu lysin va arginin. Viduy vé ion amoni bac bbn thong dung 1a N(CH3)4".

Néu hop chét c6 cong thirc (I) chira nhom chirc amin, cac nhém nay c6 thé tao
ra mudi amoni bac bdn, vi du, bing phan ting v6i tic nhan alkyl hoa theo phwong phap
da biét dbi v6i ngudi co hiéu biét trung binh trong linh vuc nay. Hop chit amoni béc

bbn nay nim trong pham vi cta cdng thire ().

Hop chét theo sang ché co thé ton tai & dang mudi mono-, di- hodc tri-, dic biét
12 mudi mono- hodc di-, phu thudc vao gia tri pKa cta axit ma tir do mubi duoc tao ra.

Céc dang mubi ciia hop chét theo sang ché thuong 1a cac mubi duoc dung, va vi
du vé& mudi duoc dung duge md ta trong tai liéu Berge et al., 1977, "Pharmaceutically

acceptable salts" J. Pharm. Sci., Vol. 66, pp. 1-19, Tuy nhién, mubi ma khong phai 13
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mudi duoc dung ciing ¢ thé dugc didu ché dudi dang trung gian ma sau do6 c6 thé
duoc chuyén héa thanh mudi duoc dung. Mubi khong phai mubi dugc dung nay, ma
¢6 thé hiru dung, vi du, trong qua trinh tinh ché hoic tach hop chat theo sang ché, ciing

nim trong pham vi cia sang ché.

Theo mot phuong 4n, sang ché dé& cap dén duoc phim chira dung dich (vi du,
dung dich nuéc) chira hop chét c6 cong thirc (I) va nhém phy va vi du vé& chung nhu
dugc md ta trong ban mo ta nay & dang cua mudi véi ndng dd 16n hon 10 mg/mL,

thuong 12 16n hon 15 mg/mL va dac biét 1a 16n hon 20 mg/mL.

N-Oxit

Hop chét c¢6 cong thie (I) chira nhém chirc amin cling c6 thé tao ra N-oxit.
Trong ban mo ta nay, phan mo ta hop chét c6 cong thire (I) ma chira nhém chirc amin

ciing bao gdbm N-oxit.

Néu hop chat chira mdt s6 nhém chirc amin, mot hodc nhiéu hon m6t nguyén tir
nito ¢6 thé dugc oxy hda dé tao ra N-oxit. Vi du cu thé vé& N-oxit 14 N-oxit clia amin

bac ba hoic nguyén ti nito ctia di vong chira nito.

N-oxit ¢6 thé dugc tao ra bang cach xit ly amin twong tmg bang tac nhin oxy
héa nhu hydro peroxit hogc per-axit (vi du, axit peroxycarboxylic), xem vi du tai liéu
Advanced Organic Chemistry, 4% Edition, Wiley Interscience, cla tac gia Jerry March.
Dic biét hon la, N-oxit co thé duoc tao ra béng qua trinh cua L. W. Deady (Syn.
Comm. 1977, 7, 509-514) trong do6 hop chit amin duoc cho phan Ung véi m-

cloperoxybenzoic axit (MCPBA), vi du, trong dung mdi tro nhu diclometan.

Chét ddng phan hinh hoc va tautome

Hop chét ¢6 cong thac (I) co thé tdn tai & cac dang ddng phan hinh hoc va
tautome khac nhau va phan mo ta dbi véi hop chit c6 cong thire () bao gbm tét c4 cac
dang nay. Pé tranh nhim 13n, nu hop chét co thé ton tai trong mot trong s6 cac dang
déng phé‘m hinh hoc va tautome va chi mdt dang dugc mod ta hodc dugc thé hién mot

cach cu thé, tit ca cac dang khac ciing nam trong pham vi ctia cong thire (I).

Vi du, trong hop chét c6 cong thic (I), vong phenyl cta hop chét khi X 1a NH
va U 1a cacbon c6 thé tdn tai & dang tautome nhu dugc minh hoa sau day. Pé don gian

hon, cbéng thire chung (I) minh hoa mot dang 1 nhung cong thirc nay duge cho la bao
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20m ca hai dang tautome (1 va 2).

Vi du khac vé dang tautome bao gém, vi du, dang keto, enol, va enolat, nhu
trong, vi du, cic cdp taumome sau day: keto/enol (dugc minh hoa sau day),
imin/enamin, amit/imino rugu, amidin/endiamin, nitroso/oxim, thioketon/enthiol, va

nitro/axit-nitro.

H o N i . 0O
Gl T L o Ao
keto enol enolat

Chéat ddng phan 1ap thé

Tru khi duogc dé cap hoic chi ra theo cach khéc, ky hi¢u hoa hoc cia cac hop

chéit duoc ding dé chi hdn hop cta tht ca céc chét ddng phan héa hoc 14p thé c6 thé co.

Trung tam lap thé duogc minh hoa trong kiéu hinh binh thuong, bing cach st
dung cic duong ‘dang nét dit’ hodc ‘dang hinh ném’. Vi du,

HO.__O
Boc O \L
! HO :
Boc-N-Metyl alanin axit (S)-(+)-2-hydroxy-2-phenylpropionic

Néu hop chit duge mo ta & dang hén hop cua hai chét dong phan khong dbi
quang/epime, cAu hinh cia trung tam 1ap thé khong dugc xac dinh cu thé va duoc thé

hién bﬁng duong thang.

Trur khi duoc dé cip hodc chi ra theo cach khac, néu hop chét c6 cong thie (I)
chira mot hodc nhidu trung tim khong ddi xtmg, va c6 thé t6n tai & dang clia hai hodc

nhidu hon hai chit ddng phan quang hoc, phan md ta d6i v6i hop chét c6 cong thire (1)
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bao gdm tét ca cic dang ddng phan quang hoc cta ching (vi du, chét ddng phan 6i
anh, epime va chit dbng phan khong d6i quang), & dang chat ddng phan quang hoc
riéng r€, hodc hén hop (vi du, hdn hgp raxemic) hodc hai hodc nhiu hon hai chit déng

phan quang hoc, trir khi dugc chi ra mot cach cu thé theo cach khéc.

Chét ddng phan quang hoc c6 thé dugc dic trung va dugc xac dinh bang hoat
tinh quang hoc cta ching (cu thé hon, & dang chit dong phan (+) va (-), hodc chét
ddng phan d va 1) hodc chiing c6 thé dugc dic trung theo hoa hoc 1ap thé tuyét dbi cia
chung bang cach st dung danh phap “R va S dugc phat trién bang Cahn, Ingold va
Prelog, xem Advanced Organic Chemistry, 4t Edition, John Wiley & Sons, New
York, 1992, trang 109-114, ctia Jerry March va xem Cahn, Ingold & Prelog, Angew.
Chem. Int. Ed. Engl., 1966, 5, 385-415,

Chét ddng phan quang hoc c6 thé dugc tach bang cac k¥ thudt bao gbm sic ky
bt d6i (séc ky trén cot bat dbi) va ky thut nay da biét dbi v6i ngudi c6 trinh df trung
binh trong linh vuc k¥ thuit nay.

Ngoai sic ky bat ddi, chét ddng phan quang hoc c6 thé dugc tach bang cach tao
ra mudi khong d6i quang bing axit bat dbi nhu axit (+)-tartaric, axit (-)-pyroglutamic,
axit (-)-di-toluoyl-L-tartaric, axit (+)-mandelic, axit (-)-malic, va axit (-)-
camphorsulfonic, tadch chit déng phan khong d6i quang bang cach két tinh chon loc, va

sau d6 phan ly mudi dé tao ra chit ddng phén dbi anh riéng ré ctia bazo ty do.

Ngoai ra, qué trinh tach chét ddng phan d6i anh c6 th8 dwoc thuc hién bang
céch tao lién két cong hoa tri chét phu tro bat dbi tinh kiét v& mit déng phéan d6i anh
lén trén hop chit mong mudn va sau d6 thuc hién qua trinh tach chét ddng phan dbi
quang bang cach st dung phuong phap nhu sic ky thong dung. Sau d6 phan cét lién
két cong hoa tri trén day dé tao ra san phim tinh khiét vé mit ddng phan dbi anh thich
hop.

Néu hop chét c¢6 cong thac (1) tdn tai & dang hai hoic nhiéu hon hai dang déng
phan quang hoc, mot chit ddng phan ddi anh trong hai chit ddng phan dbi anh c6 thé
cO vu ldiém hon chét déng phan ddi anh con lai, vi du, vé hoat tinh sinh hoc. Do d6,
trong mot s6 trudong hop, tdt hon 14 chi st dung & dang tac nhan tri liéu mét trong hai
chit ddng phan dbi anh, hogc chi mdt trong s& céc chit ddng phan khéng dbi quang.

Do d6, sang ché dé cap dén dugc phim chira hop chét c6 cong thirc (I) c6 mdt hodc
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nhidu trung tim khong d6i xtmg (bat dbi), trong d6 it nhét 55% (vi dy, it nhit 60%,
65%, 70%, 75%, 80%, 85%, 90% hodc 95%) cta hop chét c6 cong thirc (I) c6 mat &
dang chit dong phan quang hoc duy nhat (vi du, chit déng phén dbi anh hozc chat
ddng phan dbi quang). Theo mot phuong an chung, 99% hodc nhiéu hon (vi du, hau
nhu tit ca) cia tong lugng hop chét ¢6 cong thirc (I) c¢6 thé c6 mat & dang chét ddng
phan quang hoc duy nhat (vi du, chit ddng phan di anh hodc chit ddng phan dbi
quang).

Hop chit ma chira lién két doi c6 thé c6 hoa hoc 1ap thé E (khac phia) hodc Z
(cing phia) d6i v&i lién két d6i nay. Phén tir thé trén gbc c6 vong hoa tri hai hodc gbc
bdo hoa (mdt phan) co thé ¢6 cAu hinh cis hoic trans. Trong ban md ta nay, thuat ngit
cis va trans duoc st dung theo danh phdp Tom t4t Hoa chit (Chemical Abstracts) (J.
Org. Chem. 1970, 35 (9), 2849-2867), va duoc dung dé chi vi tri ciia phan tir thé trén

goc cO vong.

Pic biét uu tién 1a cac hop chét ¢6 cong thirc (I) ma tinh khiét vé mit 1ap thé.
Néu hop chét c6 cong thire (1), vi dy, duge x4c dinh cu thé & dang R, diéu nay nghia la
hop chat hau nhu khong chira chét ddng phéan S. Néu hop chét c6 cong thie (I) vi du
duoc xac dinh cu thé & dang E, diéu nay nghia 1a hop chit hau nhu khong chira chét
déng phén Z. Thuét ngt cis, trans, R, S, E va Z da biét dbi voi nguoi cé trinh do trung

binh trong linh vyc k¥ thuat nay.

Bién thé ddng vi

Sang ché bao gém tht ca cac duge dung hop chit dugc danh déu bﬁng déng Vi,
cu thé hon, hop chét co cong thire (1), trong d6 mot hodc nhidu nguyén tir dugc thé
bang nguyén tir ¢ cling sb nguyén tir, nhung khac nhau vé khéi lwong nguyén ti hodc
s6 khdi thuong dugc tim thiy trong tu nhién.

Vi du vé& chit ddng vi thich hop bao gdm hop chét chira ddng vi ctia hydro, nhu
2H (D) va 3H (T), cacbon, nhu 'C, 13C va "C, clo, nhu *Cl, flo, nhu '®F, iot, nhu 'ZI,
125] ya 1311, nito, nhu N va 1N, oxy, nhu *0, 70 va 180, phospho, nhu 3P, va luu
huynh, nhu *S.

Mot s6 hop chét duge danh ddu biang ddng vi c6 cong thire (I), vi du, cac hgp

chit chira ddng vi phéng xa, hitu dung trong thubc va/hodc nghién ctru sy phan bd md
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co chét. Hop chit c6 cong thirc (I) cling c6 thé ¢6 cac dic tinh trong chuin doén c6 gid
tri trong d6 chung co thé dugc st dung dé phat hién hodic xé4c dinh sy tao thanh phic
chit gita hop chét dugc danh ddu va cac phan tir khéc, peptit, protein, enzym hodc thy
thé. Phuong phap phét hién va xac dinh ¢ thé st dung hop chit ma dugc danh déu
bang tac nhan dénh diu nhu ddng vi phong xa, enzym, cht huynh quang, chit phat
quang (vi dy, luminol, dAn xuét luminol, luxiferin, aequorin va luxiferaza), v.v., chét
ddng vi phéng xa triti, cu thé hon, 3H (T), va cacbon-14, cy thé hon, “C, la dic bit
hiru dung cho muc dich nay xét theo quan diém vé viéc d& st dung va dé& phat hién cia

chung.

Viéc thé bing chit ddng vi ning hon nhu doteri, cu thé hon, 2H (D), ¢6 thé tao
ra mot s6 vu diém tri liéu do do dn dinh chuyén héa 16n hon, vi dy, lam tang thoi gian
ban thai in vivo hodc 1am gidm yéu ciu vé lidu dung, va do d6 c6 thé dugc sir dung

trong mot sb truong hop.

Viéc thé bing chit ddng vi phat xa hat co ban (positron), nhu ''C, ®F, 0 va
13N, ¢6 thé hitu dung trong céc nghién ctru chup xa hinh cét 16p (Positron Emission

Topography - PET) dé nghién ctru viée chiém giit huéng dich.

Hop chét dugc dénh diu bang ddng vi ¢6 cong thire (I) c6 thé thuong dugc diéu
ché bing k§ thuét thong dung da biét dbi voi ngudi co hiéu biét trung binh trong linh
vuc k¥ thuat nay hodc bing qua trinh twong tr v6i qua trinh dugc md ta trong Vi du va
qué trinh diéu ché sau day bang cach st dung thich hop chit phan ung dugc danh diu

bang ddng vi thay cho chit phan tng khong duge danh déu dugc str dung trude do.

Este

Este nhu este cua axit carboxylic, axyloxy este va phosphat este ctiia hgp chét c6
cong thirc (I) chira nhom axit carboxylic hodc nhom hydroxyl ciing nim trong pham vi
cia cong thuc (I). Vidu v& hop chét este chira nhém -C(=0)OR, trong d6 R 1a phén tir
thé este, vi du, nhém C1.7 alkyl, nhém Cs.12 heteroxyclyl, hodc nhom Cs.12 aryl, ddc biét
1a nhém Cisalkyl. Vi du cu thé vé& nhom este bao gbm, nhung khong chi gi6i han &, -
C(=0)OCHs, -C(=0)OCH,CHs, -C(=0)OC(CHz3)3, va -C(=O)OPh. Vi du vé nhém
axyloxy (este thudn nghich) dugc thé hién bang -OC(=O)R, trong d6 R 1a phan tir thé
axyloxy, vi dy, nhém Ci.¢ alkyl, nhém Cs.12 heteroxyclyl, hodc nhom Cs.12 aryl, dac
biét 1a nhém Cisalkyl. Vi du cu thé vé nhém axyloxy bao gbém, nhung khong chi giéi

-40-



25530

han &, -OC(=0)CH3 (axetoxy), -OC(=0)CH2CH3, -OC(=0)C(CH3)s, -OC(=O)Ph,
va -OC(=0O)CH2Ph. Vi du vé phosphat este 1a cac hop chit dugc tao ra tir axit
phosphoric.

Theo mot phuong &n cia sang ché, hop chit c6 cong thirc (I) bao gdm este clia
hop chit co cong thic (I) chira nhém axit carboxylic hodc nhom hydroxyl. Theo
phuong 4n khéc cua sang ché, hop chit c6 cong thie (I) khong bao gbm este ciia hop

chét c6 cong thirc (I) chira nhom axit carboxylic hogc nhém hydroxyl.

Solvat va dang tinh thé

Hop chit c6 cong thirc (T) con bao gdm dang da hinh bét ky ciia hop chét nay va

solvat nhu hydrat, alcolat va dang tuong tu.

Hop chét theo séng ché ¢6 thé tao ra solvat, vi du, bang nuéc (cu thé 1a, hydrat)
hodc dung modi hitu co thong dung. Trong ban mo ta nay, thuat ngir “solvat” dugc
dung dé chi viéc két hop st dung theo cach tu nhién cia hop chét theo séng ché véi
mdt hodc nhiéu phan ttr dung moi. Viéc két hop sir dung nay bao gbm viéc tao ra cac
lién két cong hoéa tri va ion khac nhau, bao gdm lién két hydro. Trong mot s6 trueong
hop solvat s& ¢ kha nang tach dugc, vi du, khi mét hodc nhiéu céc phén tir dung moi
dugc két hop trong mang tinh thé cta tinh thé rin. Thuat ngit “solvat” con dugc dung
dé chi ca hai pha dung dich va solvat c6 thé tach dwoc. Vi du vé solvat thich hgp bao
gbém, nhung khong chi gigi han &, hop chit theo sang ché két hop véi nudc,
isopropanol, etanol, metanol, DMSO, etyl axetat, axit axetic hodc etanolamin va dung
moi khéac. Hop chét theo sang ché c6 thé thé hién tac dung vé mit sinh hoc cta chung

khi chiing & dang dung dich.

Solvat da biét trong nganh héa duge. Chang c6 thé quan trong d6i v6i qua trinh
diéu ché cac chit (vi du, trong qua trinh tinh ché cua chfing, Iuu trit bao quén cac chét
nay (vi du, do dn dinh) va dé xir ly céc chét va thuong dugc tao ra dudi dang thanh
phén ciia qué trinh tach hodc cac giai doan tinh ché cua qua trinh tdng hop héa hoc.
Ngudi ¢6 trinh d6 trung binh trong linh vuc k¥ thuat nay cé thé x4c dinh bang cac tiéu
chudnva k¢ thudt da st dung tir lau réng liéu hydrat hodc solvat khac c6 dugc tao ra
bing didu kién qué tinh téch hodc diéu kién qua tinh tinh ché duge sir dung dé diéu ché
hop chit cu thé. Vi du vé ky thuit ndy bao gdm phan tich nhiét trong

(Thermogravimetric analysis - TGA), phan tich nhiét vi sai (Differential scanning
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calorimetry - DSC), tinh thé hoc tia X (vi duy, tinh thé hoc tia X don tinh thé hoic nhiéu
xa bot tia X) va phé cdng hudng tir hat nhan (NMR) dang rén (SS-NMR, con dugc goi
la NMR gbc quay tdi wu hoic MAS-NMR). K¥ thuét nay la mot phén ciia bo dung cu
phén tich chuén cta nha hoa hoc c6 k¥ nang vé NMR, IR, HPLC va MS.

Ngoai ra, nguoi co hiéu biét trung binh trong linh vuc nay co6 thé tao ra solvat
‘bang cach s dung didu kién két tinh ma bao gdm lugng dung moi can thiét dbi vei
solvat cu thé. Sau d6, phuong phap tiéu chuin duoc mo ta trén déy, co thé duoc sir

dung dé xac dinh liéu sy tao ra cta solvat.

Theo mét phuong 4n, sang ché d& cap dén mubi cua 1-{6-[(4-flophenyl)metyl]-
5-(hydroxymety1)-3,3-dimetyl-1H,2H,3H-pyrolo[3,2-b]pyridin-1-y1}-2-[(2R,5R)-5-
metyl-2-{[(3R)-3-metylmorpholin-4-yl]metyl}piperazin-1-yl]etan- l-on véi <10%
solvat ¢6 mit (nhu khong nhiéu hon lugng bét ky trong sb cac lugng sau 9, 8, 7, 6, 5,
4,3,2,1,0,5, 0,1, 0,05 hoac 0,01%), vi du, hydrat, alcolat, isopropylaxetat, metyl

axetat hodc alkan, nhu heptan.

Theo mot phuong 4an, sang ché d& cap dén mudi cua 1-{6-[(4-flophenyl)metyl]-
5-(hydroxymetyl)-3,3-dimetyl-1H,2H,3H-pyrolo[3,2-b]pyridin-1-y1}-2-[(2R,5R)-5-
metyl-2-{[(3R)-3-metylmorpholin-4-yl]metyl}piperazin-1-yl]etan-1-on dang khan.
Theo phuong an khac, mudi khan cta 1-{6-[(4-flophenyl)metyl]-5-(hydroxymetyl)-
3,3-dimetyl-1H,2H,3H-pyrolo[3,2-b]pyridin-1-y1}-2- [(2R,5R)-5-metyl-2-{[(3R)-3-
metylmorpholin-4-yl]metyl}piperazin-l-yl]etan-l-on chira khong nhiéu hon 5% (nhu
khong nhidu hon lugng bit ky trong s6 cac lugng sau 4, 3, 2, 1, 0,5, 0,1, 0,05 hodc
0,01%) khdi lugng nuée.

Theo mot phuong an, sdng ché @& cap dén mudi cia 1-{6-[(4-flophenyl)metyl]-
5-(hydroxymetyl)-3,3-dimety1—1H,2H,3H-pyrolo[3,2-b]pyridin-l-yl}-2-[(2R,5R)-5-
metyl-2-{[(3R)-3-metylmorpholin-4-ylJmetyl}piperazin-1-yl]etan-1-on chira dang don
tinh thd va khong nhiéu hon 5% (nhu khong nhiéu hon lugng bit ky trong sb cac
lugng sau 4, 3, 2, 1, 0,5, 0,1, 0,05 hodc 0,01%) khdi luong tinh thé khac.

Theo mot phuong 4n, sang ché d& cap dén mubi cia 1-{6-[(4-flophenyl)metyl]-
5-(hydroxymetyl)-3,3-dimetyl-1H,2H,3H-pyrolo[3,2-b]pyridin-1-y1}-2-[(2R,5R)-5-
metyl-2-{[(3R)-3-metylmorpholin-4-ylJmetyl}piperazin-1-yl]etan-1-on ¢ dang tinh
the.
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Theo mot phuong 4n, sang ché @& cap dén mubi cta 1-{6-[(4-flophenyl)metyl]-
5-(hydroxymetyl)-3,3-dimetyl-1H,2H,3H-pyrolo[3,2-b]pyridin-1-y1}-2-[(2R,5R)-5-
metyl-2-{[(3R)-3-metylmorpholin-4-ylJmetyl}piperazin-1-yl]etan-1-on & dang v dinh
hinh.

Ngoai ra, hop chét theo sang ché c6 thé c6 mot hodc nhiéu dang da hinh hogc

dang tinh thé vo dinh hinh va do d6 ciing ndm trong pham vi ctia sdng ché.

Trong ban mo ta nay, thuét ngir “dang da hinh” duogc dung dé chi su tdn tai cia
nhidu hon mdt cAu tréc tinh thé cia hop chét c6 cong thie (I). Kha ning cia hop chét
héa hoc két tinh trong nhiéu hon mot bién thé dang tinh thé c6 thé ¢6 anh hudng dén
dac tinh cua hop chét ndy, nhu dic tinh héa ly, kha nang bao quan, do hoa tan, dac tinh
bao ché, doc tinh, d6 sinh kha dung, do hat 4m va dic tinh xir ly. Ngoai ra, tac dung tri

lidu ciia duoc chét co thé b tac dong bing hién tugng da hinh clia phén tir dugc chét.

Theo mét phuwong an, hop chét ¢ cong thire () chita dang da hinh cua 1-{6-[(4-
flophenyl)metyl]-5-(hydroxymetyl)-3,3-dimetyl-1H,2H,3H-pyrolo[3,2-b]pyridin-1-
y1}-2-[(2R,5R)-5-metyl-2-{[(3R)-3-metylmorpholin-4-yl]metyl}piperazin-1-yl]etan-1-

on hodc mudi cua chung.

Theo mdt phuong an khéac, hop chét c6 cong thirc (I) chira dang da hinh cia
mudi cla 1-{6-[(4-flophenyl)metyl]-5-(hydroxymetyl)-3,3-dimetyl-1H,2H,3H-
pyrolo[3,2-b]pyridin-1-y1}-2-[(2R,5R)-5-metyl-2-{[(3R)-3-metylmorpholin-4-
yl]metyl}piperazin-1-yl]etan-1-on.

Theo mot phuong an khéc, hop chét c6 cong thirc (I) chira dang da hinh cua 1-
{6-[(4-flophenyl)metyl]-5-(hydroxymetyl)-3,3-dimetyl-1H,2H,3H-pyrolo[3,2-
blpyridin-1-y1}-2-[(2R,5R)-5-metyl-2-{[(3R)-3-metylmorpholin-4-yl]metyl} piperazin-
1-yl]etan-1-on L-(+)-lactat. Hop chét nay c6 thé dugc didu ché nhu dugc xac dinh

trong ban mo ta ndy trong Vi du 39,

Theo modt phuong an khac nita, 1-{6-[(4-flophenyl)metyl]-5-(hydroxymetyl)-
3,3-dimetyl-1H,2H,3H-pyrolo[3,2-b]pyridin-1-y1}-2-[(2R,5R)-5-metyl-2-{[(3R)-3-
metylmorpholin-4-yl]metyl}piperazin-1-yljetan-1-on L-(+)-lactat dugc dac trung bang
phd 'TH NMR dugc mo ta trong Fig.1,

Anh nhiu xa bdt tia X cia hop chét dugc dic trung béng cac thong sb vé goc
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nhiéu xa (20) va khoang cach lién mat phing (d) ctiaphd nhiéu xa tia X. Céc thong s6
ndy c6 quan hé theo phuong trinh Bragg, nA=2d Sin 0, (trong d6 n=1; A=chiéu dai
budc séng cua catot duge st dung; d=khoing céach lién maét phéng; va 0=goc nhiéu
xa). Trong ban mo ta nay, khoang cach lién mat phang, goc nhiéu xa va biéu d6 chung
quan trong dé x4c dinh tinh thé trong nhiéu xa bdt tia X, nhd cac dédc trung vé dit lidu.
Cuong d6 twong déi khong nén dugc hidu 1a bi gi6i han vi n6 c6 thé thay ddi phu
thudc vao hudng phéat trién cta tinh thé, c& hat va diéu kién do. Ngoai ra, goc nhiéu xa
thuong 1a gia tri trung binh ma tring khép trong pham vi 26+0,2°. Dinh nghia dinh
chinh va bao gdm dinh khdng cao hon so véi gié tri trung binh véi goc nhiéu xa ma

khong phai dinh dugc mo ta trén day.

Theo mot phuong 4n khac nita, sang ché con bao gdbm dang da hinh cua 1-{6-
[(4-flophenyl)metyl]-5-(hydroxymetyl)-3,3-dimetyl-1H,2H,3H-pyrolo[3,2-b]pyridin-
1-y1}-2-[(2R,5R)-5-metyl-2-{[(3R)-3-metylmorpholin-4-ylmetyl} piperazin-1-yl]etan-
1-on L-(+)-lactat dugc ddc trung béng bidu dd XRPD c6 dinh tai 6,5 = 0,5°, 7,1 £ 0,5°,
7,9 £0,5°, 9,3 +0,5°, 10,2 = 0,5°, 11,0 + 0,5°, 11,6 £ 0,5°, 13,3 £ 0,5°, 14,4 = 0,5°,
15,0 + 0,5°, 16,7 + 0,5°, 18,0 + 0,5°, 18,4 + 0,5°, 20,0 + 0,5°, 21,0 £ 0,5°, 23,4 + 0,5°,
25,2 +£0,5° va 26,1 + 0,5° (26, 1d.p).

Theo mot phuong 4n khac nita, sang ché con bao gébm dang da hinh cua 1-{6-
[(4-flophenyl)metyl]-5-(hydroxymetyl)-3,3-dimetyl-1H,2H,3H-pyrolo[3,2-b]pyridin-
1-y1}-2-[(2R,5R)-5-metyl-2-{[(3R)-3-metylmorpholin-4-yl]metyl} piperazin-1-yl]etan-
1-on L-(+)-lactat dugc dic trung bang biéu dd XRPD ¢6 dinh tai 6,5+ 0,2°, 7,1 = 0,2°,
7.9 + 0,2°, 9,3 + 0,2°, 10,2 +£ 0,2°, 11,0 + 0,2°, 11,6 + 0,2°, 13,3 £ 0,2°, 14,4 &+ 0,2°,
15,0+ 0,2°, 16,7 + 0,2°, 18,0 = 0,2°, 18,4 = 0,2°, 20,0 + 0,2°, 21,0 + 0,2°, 23,4 + 0,2°,
25,2 +0,2° va 26,1 = 0,2° (26, 1d.p).

Theo mot phuong an khac nita, sang ché con bao gdbm dang da hinh cua 1-{6-
[(4-flophenyl)metyl]-5-(hydroxymetyl)-3,3-dimetyl-1H,2H,3H-pyrolo[3,2-b]pyridin-
1-y1}-2-[(2R,5R)-5-metyl-2-{[(3R)-3-metylmorpholin-4-yl]metyl}piperazin-1-yl]etan-
1-on L-(+)-lactat dugc déc trung bﬁng biéu d6 XRPD c6 dinh tai 6,5+ 0,1°, 7,1 £ 0,1°,
7,9 +0,1°,9,3 +0,1°, 10,2 + 0,1°, 11,0 + 0,1°, 11,6 + 0,1°, 13,3 + 0,1°, 14,4 + 0,1°,
15,0+ 0,1°, 16,7+ 0,1°, 18,0 £ 0,1°, 18,4 + 0,1°, 20,0 £ 0,1°, 21,0 £ 0,1°, 23,4 = 0,1°,
25,2+£0,1°va 26,1 +0,1° (26, 1d.p).
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Theo mot phuong an khic nira, sang ché con bao gdm dang da hinh cua 1-{6-
'[(4-ﬂopheny1)mety1]-5-(hydroxymetyl)-3,3-dimetyl-1H,2H,3H-pyrolo[3,2-b]pyridin-
1-y1}-2-[(2R,5R)-5-metyl-2-{ [(3R)-3-metylmorpholin-4-ylJmetyl}piperazin-1-yl]etan-
1-on L-(+)-lactat dugc dic trung bang biéu ¢6 XRPD c6 dinh tai 6,5°, 7,1°, 7,9°, 9,3°,
10,2°, 11,0°, 11,6°, 13,3°, 14,4°, 15,0°, 16,7°, 18,0°, 18,4°, 20,0°, 21,0°, 23,4°, 25,2°
va 26,1° (20, 1d.p).

Theo mot phuong an khéac nita, sang ché con bao gdm dang da hinh cua 1-{6-
[(4-ﬂopheny1)mety1]-5-(hydroxymety1)-3,3-dimetyl-1H,2H,3H-pyrolo[3,2-b]pyridin-
1-y1}-2-[(2R,5R)-5-metyl-2-{[(3R)-3 -metylmorpholin-4-yl]metyl}piperazin-1-yl]etan-
1-on L-(+)-lactat dugc dic trung bang bidu dd XRPD vé co ban nhu dugc thé hién

trong Fig.2.

Theo mot phuong 4n khac nita, sang ché con bao gdm dang da hinh cia 1-{6-
[(4-flophenyl)metyl]-5-(hydroxymetyl)-3,3-dimetyl-1H,2H,3H-pyrolo[3 ,2-b]pyridin-
1-y1}-2-[(2R,5R)-5-metyl-2-{[(3R)-3 -metylmorpholin-4-yl]metyl}piperazin-1-yljetan-
1-on L-(+)-lactat dugc dic trung la co dinh tai cing goc nhifu xa (20) cua biéu i)
XRPD duge thé hién trong Fig.2 va tuy y trong d6 dinh c¢6 cing cuong do tuong d6i

nhu v6i dinh duoc thé hién trong Fig.2.

Can phai hiéu ring, dbi voi ngudi ¢6 hiéu biét trung binh trong linh vuc nay,
phin mb ta lién quan dén thuét ngit “cudng do” cua dinh tuong Ung tuong Gng voi
XRPD dugc ding dé chi cuong do tuong d6i ma da dugc chuén hoa tap chét va cac

thong s6 khac.

Theo mot phuong &n khéc nita, sang ché con bao gdm dang da hinh cta 1-{6-
[(4-flophenyl)metyl]-5-(hydroxymetyl)-3,3-dimetyl-1H,2H,3H-pyrolo[3,2-b]pyridin-
1-y1}-2-[(2R,5R)-5-metyl-2-{[(3R)-3-metylmorpholin-4-yljmetyl}piperazin-1-yl]etan-
1-on L-(+)-lactat dugc dic trung la ¢6 dinh chinh véi goc nhiu xa (20) va cudng do

nhu cudng do duogc thé hién trong biéu dd XRPD trong Fig.2.

Theo mot phuong an khéc nira, sang ché con bao gdm dang da hinh cta 1-{6-
[(4-flophenyl)metyl]-5-(hydroxymetyl)-3,3-dimetyl-1H,2H,3H-pyrolo[3,2-b]pyridin-
1-y1}-2-[(2R,5R)-5-metyl-2-{[(3R)-3-metylmorpholin-4-yljmetyl}piperazin-1-yl]etan-
1-on L-(+)-lactat dugc déc trung bang gi4 tri khoang cach lién mit phéng (d) 12 13,59
+ 0,5A, 12,44 + 0,5A, 11,19 + 0,5A, 9,50 = 0,54, 8,67 + 0,5A, 8,04 + 0,54, 7,62 +
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0,5A, 6,65 = 0,5A, 6,15 = 0,54, 5,90 + 0,5A, 5,31 + 0,54, 4,93 + 0,5A, 4,82 + 0,5A,
4,44 +0,5A, 4,23 £ 0,5A, 3,80+ 0,5A, 3,53 £ 0,5A va 3,41 + 0,5A (d, 2d.p.).

Theo mot phuong an khéc nita, sang ché con bao gdm dang da hinh cua 1-{6-
[(4-flophenyl)metyl]-5-(hydroxymetyl)-3,3-dimetyl-1H,2H,3H-pyrolo[3,2 -b]pyridin-
1-y1}-2-[(2R,5R)-5-metyl-2-{[(3R)-3-metylmorpholin-4-yl]metyl}piperazin-1 -yl]etan-
1-on L-(+)-lactat dugc dac trung bang gia tri khoang cach lién mat phing (d) 1a 13,59
+ 0,24, 12,44 + 0,24, 11,19 + 0,24, 9,50 + 0,2A, 8,67 + 0,24, 8,04 £ 0,24, 7,62 +
0,24, 6,65 + 0,24, 6,15 + 0,2A, 5,90 + 0,24, 5,31 = 0,24, 4,93 + 0,24, 4,82 + 0,24,
4,44 +0,2A, 4,23 0,24, 3,80 + 0,2A, 3,53 + 0,2A va 3,41 + 0,2A (d, 2d.p.).

Theo mot phuong an khéc nita, sang ché con bao gdm dang da hinh cua 1-{6-
[(4-flopheny])metyl]-5-(hydroxymetyl)-3,3-dimetyl-1H,2H,3H-pyrolo[3,2-b]pyridin-
1-y1}-2-[(2R,5R)-5-metyl-2-{[(3R)-3-metylmorpholin-4-ylJmetyl}piperazin-1-yl]etan-
1-on L-(+)-lactat dugc dac trung bang gia tri khoang cach lién mat phing (d) 1a 13,59
+ 0,1A, 12,44 = 0,1A, 11,19 £ 0,14, 9,50 = 0,1A, 8,67 + 0,14, 8,04 + 0,14, 7,62 +
0.1A, 6,65 + 0,14, 6,15 = 0,14, 5,90 + 0,1A, 531 £ 0,14, 4,93 £ 0,14, 4,82 + 0,1A,
4,44 +0,1A, 4,23 £ 0,1A, 3,80+ 0,1A, 3,53+ 0,1A va 3,41 + 0,1A (d, 2d.p.).

- Theo mot phuong an khéc nira, sang ché con bao gdm dang da hinh cua 1-{6-
[(4-flophenyl)metyl]-5-(hydroxymetyl)-3,3-dimetyl-1H,2H,3H-pyrolo[3,2-b]pyridin-
1-y1}-2-[(2R,5R)-5-metyl-2-{[(3R)-3-metylmorpholin-4-yl]metyl} piperazin-1-yl]etan-
l-on L-(+)-lactat dugc dic trung bang gi4 tri khodng cach lién mait phéng (d) 1a
13,59A, 12,44A, 11,194, 9,50A, 8,67A, 8,04A, 7,624, 6,65A, 6,15A, 5,904, 5,31A,
4,93A, 4,82A, 4,44A, 4,234, 3,804, 3,53A va 3,41A (d, 2d.p.).

Theo mot phuong an khéc, sang ché con bao gdbm dang da hinh ctia 1-{6-[(4-
flophenyl)metyl]-5-(hy droxymetyl)-3,3-dimetyl-1H,2H,3H-pyrolo[3,2-b]pyridin-1-
y1}-2-[(2R,5R)-5-metyl-2-{[(3R)-3-metylmorpholin-4-yl]metyl}piperazin-1-yljetan-1-
on L-(+)-lactat dugc dic trung bang nhiét dd dinh DSC 1a 78,69°C + 0,5°C va/hodc
113,91°C + 0,5°C (nhu 78,69°C + 0,2°C va/hodc 113,91°C + 0,2°C, dic biét 1a 78,69°C
+ 0,1°C va/hoidc 113,91°C + 0,1°C, dic biét hon 1a 78,69°C va/hodc 113,91°C). |

Theo mot phuong an khac nira, sang ché con bao gdm dang da hinh cta 1-{6-
[(4-flophenyl)metyl]-5-(hydroxymetyl)-3,3-dimetyl-1H,2H,3H-pyrolo[3,2-b]pyridin-
1-y1}-2-[(2R,5R)-5-metyl-2-{[(3R)-3-metylmorpholin-4-yl]metyl } piperazin-1-yl]etan-
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1-on L-(+)-lactat dugc dic trung br?mg nhiét do bt dau DSC 1a 72,3°C + 0,5°C (thu
nhiét, rong) va/hodc 102°C = 0,5°C (thu nhiét, rong) (nhu 72,3°C + 0,2°C va/hoac
102°C + 0,2°C, ddc biét 1a 72,3°C £ 0,1°C va/hodc 102°C £ 0,1°C, ddc biét hon la
72,3°C va/hodc 102°C).

Theo mdt phuong an khac nira, sang ché con bao gébm dang da hinh cia 1-{6-
[(4-flophenyl)metyl]-5-(hydroxymetyl)-3,3-dimetyl- 1H,2H,3H-pyrolo[3,2-b]pyridin-
1-y1}-2-[(2R,5R)-5-metyl-2-{ [(3R)-3-metylmorpholin-4-ylJmetyl}piperazin-1-yljetan-
1-on L-(+)-lactat dugc dic trung béng biéu dd nhiét DSC nhu dugc mo ta trong Fig.3.

Theo mét phuong én khéc, sang ché con bao gdbm dang da hinh B cua 1-{6-[(4-
flophenyl)mety1]-5-(hy droxymetyl)-3,3-dimetyl- 1H,2H,3H-pyrolo[3,2-b]pyridin-1-
yl}-2-[(2R,5R)-5-mety1—2-{[(3R)-3-mety1morph01in-4-y1]metyl}piperazin-1-yl]etan-l-
on L-(+)-lactat. Hop chit nay c6 thé dugc didu ché nhu dugc x4ac dinh trong ban mo ta

nay trong Vi du 40.

Theo mot phwong éan khac nita, sang ché con bao gbm 1-{6-[(4-
flophenyl)metyl]-5-(hy droxymetyl)-3,3-dimetyl- 1H,2H,3H-pyrolo[3,2-b]pyridin-1-
yl}-2-[(2R,5R)-5-rnety1-2-{[(3R)-3-metylmorpholin-4-yl]metyl}piperazin-1-yl]etan-l-
on L-(+)-lactat dugc dic trung bing phd 'H NMR duge mod ta trong Fig.4.

Theo mot phuong 4n khéc nira, sang ché con bao gdm dang da hinh B ctia 1-{6-
[(4-flophenyl)metyl]-5-(hydroxymetyl)-3,3-dimetyl- 1H,2H,3H-pyrolo[3,2-b]pyridin-
1-y1}-2-[(2R,5R)-5-metyl-2-{[(3R)-3 -metylmorpholin-4-yl]metyl}piperazin-1-yl]etan-
1-on L-(+)-lactat dugc dic trung bang biéu @6 XRPD c6 dinh tai 6,6 = 0,5°, 9,4 + 0,57,
11,0 £ 0,5°, 13,2 + 0,5°, 14,3 +£ 0,5°, 15,8 £ 0,5°, 17,4 £ 0,5°, 18,4 £ 0,5°, 19,1 + 0,5,
20,9 +0,5°,21;8 +0,5°, 23,1 £ 0,5°, 24,9 £ 0,5°, 26,7 + 0,5° va 27,8 = 0,5° (20, 1d.p).

Theo mot phuong an khic nita, sang ché con bao gdbm dang da hinh B cua 1-{6-
[(4-ﬂophenyl)1netyl]-5-(hydroxymetyl)-3,3-dimetyl-1H,2H,3H-pyrolo[3,2-b]pyridin-
1-y1}-2-[(2R,5R)-5-metyl-2-{[(3R)-3-metylmorpholin-4-yl]metyl}piperazin-1 -yl]etan-
1-on L-(+)-lactat dugc dic trung bang biéu dd XRPD c6 dinh tai 6,6 + 0,2°, 9,4 + 0,2°,
11,0 +£ 0,2°, 13,2+ 0,2°, 14,3+ 0,2°, 15,8 + 0,2°, 17,4 £ 0,2°, 18,4 + 0,2°, 19,1 £ 0,2°,
20,9 +0,2°, 21,8+ 0,2°, 23,1 £ 0,2°, 24,9+ 0,2°,26,7 + 0,2° va 27,8 + 0,2° (26, 1d.p).

Theo mot phuong an khic nira, sang ché con bao gdm dang da hinh B cta 1-{6-

[(4-flophenyl)metyl]-5-(hydroxymetyl)-3,3-dimetyl-1H,2H,3H-pyrolo[3,2-b]pyridin-
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1-yl}-2-[(2R,5R)-5-mety1-2-{[(3R)-3-metylmorpholin-4-yl]metyl}piperazin-1-yl]etan-
1-on L-(+)-lactat dugc dic trung bing biéu d6 XRPD c6 dinh tai 6,6 + 0,1°, 9,4 + 0,1°,
11,0+ 0,1°, 13,2+ 0,1°, 14,3 + 0,1°, 15,8 £ 0,1°, 17,4 + 0,1°, 18,4 + 0,1°, 19,1 £ 0,1,
20,9 £0,1°,21,8 £ 0,1°, 23,1 £ 0,1°, 24,9+ 0,1°, 26,7 + 0,1° v4 27,8 + 0,1° (26, 1d.p).

Theo mot phwong an khéc nita, sang ché con bao gdm dang da hinh B cua 1-{6-
[(4-flophenyl)metyl]-5-(hydroxymetyl)-3,3-dimetyl-1H,2H,3H-pyrolo[3,2-b]pyridin-
1-y1}-2-[(2R,5R)-5-metyl-2-{[(3R)-3-metylmorpholin-4-ylJmetyl}piperazin-1-yl]etan-
1-on L-(+)-lactat duoc dic trung bang biéu dd XRPD c6 dinh tai 6,6°, 9,4°, 11,0°,
13,2°, 14,3°, 15,8°, 17,4°, 18,4°, 19,1°, 20,9°, 21,8°, 23,1°, 24,9°, 26,7° va 27,8° (26,
1d.p).

Theo mot phuong an khéc nita, sang ché con bao gdm dang da hinh B cua 1-{6-
[(4-flophenyl)metyl]-5-(hydroxymetyl)-3,3-dimetyl-1H,2H,3H-pyrolo[3,2-b]pyridin-
1-y1}-2-[(2R,5R)-5-metyl-2-{[(3R)-3-metylmorpholin-4-yl]metyl}piperazin-1-yl]etan-
1-on L-(+)-lactat dugc dic trung béng bidu dd XRPD v& co ban nhu dugc thé hién

trong Fig.5.

Theo mot phuong 4n khac nira, sing ché con bao gdm dang da hinh B cta 1-{6-
[(4-flophenyl)metyl]-5-(hydroxymetyl)-3,3-dimetyl-1H,2H,3H-pyrolo[3,2-b]pyridin-
1-y1}-2-[(2R,5R)-5-metyl-2-{[(3R)-3-metylmorpholin-4-yl]Jmetyl}piperazin-1-yl]etan-
l1-on L-(+)-lactat dugc dic trung la c6 dinh tai cing goc nhidu xa (26) cta biéu a6
XRPD dugc thé hién trong Fig.5 va tiry y trong d6 dinh c6 cung cuong do tuong adi

nhu véi dinh duoc thé hién trong Fig.5.

Theo mot phuong an khéc nita, sang ché con bao gdm dang da hinh B cta 1-{6-
[(4-flophenyl)metyl]-5-(hydroxymetyl)-3,3-dimetyl-1H,2H,3H-pyrolo[3,2-b]pyridin-
1-y1}-2-[(2R,5R)-5-metyl-2-{[(3R)-3-metylmorpholin-4-ylJmetyl}piperazin-1-yl]etan-
1-on L-(+)-lactat dugc dic trung 1a c6 dinh chinh véi goc nhiéu xa (20) va cudong do

nhu cudng d duoc thé hién trong biéu d6 XRPD trong Fig.5.

Theo mdt phwong 4n khac nita, sang ché con bao gbm dang da hinh B cua 1-{6-
[(4-flophenyl)metyl]-5-(hydroxymetyl)-3,3-dimetyl-1H,2H,3H-pyrolo[3,2-b]pyridin-
1-y1}-2-[(2R,5R)-5-metyl-2-{[(3R)-3-metylmorpholin-4-yl]metyl}piperazin-1-yl]etan-
1-on L-(+)-lactat dugc dac trung bing gia tri khoang cach lién mit phéng (d) 1a 13,39
+0,5A, 9,40 + 0,54, 8,04 + 0,54, 6,70 = 0,54, 6,19 = 0,54, 5,61 + 0,5A, 5,09 = 0,54,
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4,82 + 0,5A, 4,64 + 0,5A, 4,25 + 0,5A, 4,07 £ 0,5A, 3,85 £ 0,5A, 3,57 + 0,54, 3,34 +
0,5A va 3,21 £ 0,5A (d, 2d.p.).

Theo mot phuong 4n khéc nira, sang ché con bao gdm dang da hinh B cta 1-{6-
[(4-flophenyl)metyl]-5-(hydroxymetyl)-3,3-dimetyl-1H,2H,3H-pyrolo[3,2-b]pyridin-
1-y1}-2-[(2R,5R)-5-metyl-2-{[(3R)-3-metylmorpholin-4-yl]metyl }piperazin-1-yl]etan-
1-on L-(+)-lactat duoc didc trung bang gi4 tri khoang cach lién mat phang (d) 1a 13,39
+0,2A, 9,40 £ 0,24, 8,04 £ 0,24, 6,70 + 0,24, 6,19 + 0,24, 5,61 = 0,24, 5,09 + 0,24,
4,82 + 0,2A, 4,64 + 0,2A, 4,25 + 0,2A, 4,07 £ 0,24, 3,85+ 0,2A, 3,57 £ 0,24, 3,34 +
0,2A va 3,21 £ 0,2A (d, 2d.p.).

Theo mot phuong 4n khéc nira, sing ché con bao gdm dang da hinh B ciia 1-{6-
[(4-flophenyl)metyl]-5-(hydroxymetyl)-3,3-dimetyl-1H,2H,3H-pyrolo[3,2-b]pyridin-
1-yl}-2-[(2R,5R)-5-metyl-2-{ [(3R)—3-métylmorpholin-4-yl]metyl}piperazin- 1-yl]etan-
1-on L-(+)-lactat dugc dic trung bang gia tri khoang cach lién mit phang (d) 1a 13,39
+0,1A, 9,40 £ 0,14, 8,04 £ 0,14, 6,70 £ 0,14, 6,19 + 0,14, 5,61 £ 0,14, 5,09 + 0,14,
4,82 +0,1A, 4,64 + 0,14, 4,25 + 0,1A, 4,07 £ 0,14, 3,85 0,14, 3,57 £ 0,14, 3,34 +
- 0,1Ava3,21+0,1A (d, 2d.p.).

Theo mot phuong 4n khéc nita, sang ché con bao gdm dang da hinh B cia 1-{6-
[(4-flophenyl)metyl]-5-(hydroxymetyl)-3,3-dimetyl-1H,2H,3H-pyrolo[3,2-b]pyridin-
1-yl}-2-[(2R,5R)-5-metyl-2-{[(3R)-3-metylmorpholin-4-yl]metyl } piperazin-1-yl]etan-
1-on L-(+)-lactat dugc dic trung bing gia tri khoang cach lién mit phing (d) la
13,39A, 9,404, 8,04A, 6,70A, 6,19A, 5,61A, 5,094, 4,82A, 4,64A, 4,25A, 4,07A,
3,854, 3,57A, 3,34A va 3,21A (d, 2d.p.).

Theo mdt phuong an khéc, sang ché con bao gdbm dang da hinh B cta 1-{6-[(4-
flophenyl)metyl]-5-(hydroxymetyl)-3,3-dimetyl-1H,2H,3H-pyrolo[3,2-b]pyridin-1-
y1}-2-[(2R,5R)-5-metyl-2-{[(3R)-3-metylmorpholin-4-yl|metyl} piperazin-1-yl]etan-1-
on L-(+)-lactat dugc dic trung béng nhiét d dinh DSC la 85,25°C + 0,5°C va/hoac
106,72°C £ 0,5°C (nhu 85,25°C £ 0,2°C va/hodc 106,72°C + 0,2°C, dic biét 1a 85,25°C
£ 0,1°C va/hogdc 106,72°C + 0,1°C, dédc biét hon 1a 85,25°C va/hoac 106,72°C).

Theo mot phwong 4n khac nita, sang ché con bao gdm dang da hinh B cia 1-{6-
[(4-flophenyl)metyl]-5-(hydroxymetyl)-3,3-dimetyl-1H,2H,3H-pyrolo[3,2-b]pyridin-
1-y1}-2-[(2R,5R)-5-metyl-2-{[(3R)-3-metylmorpholin-4-yl|metyl }piperazin-1-yl]etan-
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1-on L-(+)-lactat dugc dic trung bing nhiét do bt ddu DSC 68°C = 0,5°C (large thu
nhiét, rong) va/hodc 102°C + 0,5°C (very nhé thu nhiét, rong) (nhu 68°C + 0,2°C
va/hodc 102°C + 0,2°C, dic biét 1a 68°C + 0,1°C vhodc 102°C + 0,1°C, dic biét hon
12 68°C va/hodc 102°C).

Theo mot phuong an khéc nita, sing ché con bao gdm dang da hinh B cua 1-{6-
[(4-flophenyl)metyl]-5 -(hydroxymetyl)-3,3-dimetyl-1H,2H,3H-pyrolo[3,2-b]pyridin-
1-y1}-2-[(2R,5R)-5-metyl-2-{[(3R)-3 -metylmorpholin-4-yl]metyl}piperazin-1-yl]etan-
1-on L-(+)-lactat dugc dic trung bang biéu dd nhiét DSC nhu duge md ta trong Fig.6.

Theo mot phuong an khac, hop chét c¢6 cong thirc (I) bao gdm dang da hinh F
cia  1-{6-[(4-flophenyl)metyl]-5-(hydroxymetyl)-3,3-dimetyl-1H,2H,3H-pyrolo[3,2-
b]pyridin-1-yl}-2-[(2R,5R)-5-metyl-2-{[(3R)-3-metylmorpholin-4-yl]mety1}piperazin-
1-yl]etan-1-on sulfat. Hop chit dang da hinh nay c6 thé duge didu ché nhu duge xac
dinh trong ban md ta nay trong Vi du 41.

Theo mot phuong an khéc nita, sang ché con d& cap dén hop chét 1-{6-[(4-
flophenyl)metyl]-5-(hydroxymetyl)-3,3-dimetyl-1H,2H,3H-pyrolo[3 ,2-b]pyridin-1-
yl}-2-[(2R,5R)-5-mety1-2-{[(3R)-3-metylmorpholin-4-yl]metyl}piperazin-l-yl]etan-l-
on sulfat duogc dic trung bang phd 'H NMR dugc md ta trong Fig.7.

Theo mot phuong an khéc nita, sing ché con bao gdbm dang da hinh F cua 1-{6-
[(4-flopheny])metyl]-5-(hydroxymetyl)-3,3-dimetyl-1H,2H,3H-pyrolo[3,2-b]pyridin-
1-y1}-2-[(2R,5R)-5-metyl-2-{[(3R)-3-metylmorpholin-4-ylJmetyl} piperazin-1 -yl]etan-
1-on sulfat dugc dic trung bing biéu dd XRPD c6 dinh tai 8,5 + 0,5°, 13,5 £ 0,5°, 13,9
+0,5°, 14,3 £ 0,5°, 16,2 + 0,5°, 17,3 = 0,5°, 20,1 £ 0,5°, 21,3 +£ 0,5°, 23,3 £ 0,5°, 24,4
+0,5°va 27,9 £ 0,5° (26, 1d.p).

Theo mot phwong an khac nira, sang ché con bao gébm dang da hinh F cua 1-{6-
[(4-flophenyl)metyl]-5-(hydroxymetyl)-3,3-dimetyl-1H,2H,3H-pyrolo[3,2-b]pyridin-
1-y1}-2-[(2R,5R)-5-metyl-2-{[(3R)-3-metylmorpholin-4-yl]metyl} piperazin-1-yl]etan-
1-on sulfat dugc dic trung bing biéu dd XRPD c6 dinh tai 8,5 + 0,2°, 13,5 £ 0,2°, 13,9
+0,2°, 14,3+ 0,2°, 16,2+ 0,2°, 17,3 = 0,2°, 20,1 £ 0,2°, 21,3 £ 0,2°, 23,3 + 0,2°, 24,4
+0,2°va 27,9 + 0,2° (26, 1d.p).

Theo mot phuwong an khac nira, sang ché con bao gdm dang da hinh F cta 1-{6-

[(4-flophenyl)metyl]-5-(hydroxymetyl)-3,3-dimetyl-1H,2H,3H-pyrolo[3,2-b]pyridin-
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1-y1}-2-[(2R,5R)-5-metyl-2-{[(3R)-3-metylmorpholin-4-yl]metyl }piperazin-1-yl]etan-
1-on sulfat dugc dic trung bing biéu dd XRPD c6 dinh tai 8,5+ 0,1°, 13,5+ 0,1°, 13,9
+0,1° 14,3+ 0,1°, 16,2+ 0,1°, 17,3 + 0,1°, 20,1 £ 0,1°, 21,3+ 0,1°, 23,3+ 0,1° 24,4
+0,1° va 27,9+ 0,1° (26, 1d.p).

Theo mot phuong an khac nita, sang ché con bao gdm dang da hinh F cua 1-{6-
[(4-flophenyl)metyl]-5-(hydroxymetyl)-3,3-dimetyl- 1H,2H,3H-pyrolo[3,2-b]pyridin-
1-y1}-2-[(2R,5R)-5-metyl-2-{[(3R)-3 -metylmorpholin-4-yl]metyl}piperazin-1-yl]etan-
1-on sulfat dugc dic trung bang biéu @6 XRPD c6 dinh tai 8,5°, 13,5°, 13,9°, 14,3°,
16,2°, 17,3°, 20,1°, 21,3°, 23,3°, 24,4° va 27,9° (20, 1d.p).

Theo mot phuong an khac nita, sang ché con bao gdm dang da hinh F cua 1-{6-
[(4-ﬂopheny1)metyl]-5-(hydroxymety1)-3,3-dimety1-1H,2H,3H-pyrolo[3,2-b]pyridin-
1-y1}-2-[(2R,5R)-5-metyl-2-{[(3R)-3 -metylmorpholin-4-yl]metyl}piperazin-1-yljetan-
1-on sulfat dugc dic trung bang biéu d6 XRPD vé co ban nhu duge thé hién trong

Fig.8.

Theo mdt phuong 4n khic nita, sang ché con bao gdm dang da hinh F cua 1-{6-
[(4-ﬂophenyl)mety1]-5-(hydroxymetyl)—3,3-dimety1-1H,2H,3H-pyrolo[3,2-b]pyridin-
1-y1}-2-[(2R,5R)-5-metyl-2-{[(3R)-3 -metylmorpholin-4-yl]metyl}piperazin-1-yl]etan-
1-on sulfat duoc dic trung la c6 dinh tai cing goc nhiéu xa (20) cia biéu d6 XRPD
dugc thé hién trong Fig.8 va tuy ¥ trong d6 dinh c6 cung cudng do tuong d6i nhu véi

dinh duoc thé hién trong Fig.8.

Theo mdt phuong an khac nita, sang ché con bao gdm dang da hinh F cua 1-{6-
[(4-flophenyl)metyl]-5-(hydroxymetyl)-3,3-dimetyl-1H,2H,3H-pyrolo[3,2-b]pyridin-
1-y1}-2-[(2R,5R)-5-metyl-2-{[(3R)-3-metylmorpholin-4-ylJmetyl} piperazin-1-yl]etan-
1-on sulfat duoc ddc trung 1a c6 dinh chinh véi goc nhiéu xa (20) va cudong do nhu

cuong do duogc thé hién trong biéu d6 XRPD trong Fig.8.

Theo mot phuong an khac nita, sang ché con bao gdbm dang da hinh F ctia 1-{6-
[(4-flophenyl)metyl]-5-(hydroxymetyl)-3,3-dimetyl-1H,2H,3H-pyrolo[3 ,2-b]pyridin-
1-y1}-2-[(2R,5R)-5-metyl-2-{[(3R)-3-metylmorpholin-4-ylJmetyl} piperazin-1-yl]etan-
1-on sulfat dugc dic trung bang gia tri khoang cach lién mat phang (d) 1a 10,40 =+
0,5A, 6,56 0,54, 6,37 + 0,54, 6,19 + 0,5A, 547 + 0,5A, 5,12 = 0,54, 4,42 £ 0,5A,
4,17 +0,5A, 3,82 + 0,5A, 3,65+ 0,5A va 3,20 + 0,5A (d, 2d.p.).
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Theo mdt phuong an khéc nita, sang ché con bao gébm dang da hinh F cua 1-{6-
[(4-flophenyl)metyl]-5-(hydroxymetyl)-3,3-dimetyl- 1H,2H,3H-pyrolo[3,2-b]pyridin-
1-y1}-2-[(2R,5R)-5-metyl-2-{ [(3R)-3-metylmorpholin-4-ylJmetyl}piperazin-1-yl]etan-
1-on sulfat dugc dic trung bang gia tri khoang cach lién mat phing (d) 1a 10,40 +
0.2A, 6,56 + 0,24, 6,37 = 0,2A, 6,19 £ 0,24, 5,47 + 0,2A, 5,12 + 0,24, 4,42 + 0,2A,
4,17+ 0,2A, 3,82+ 0,24, 3,65+ 0,2A va 3,20 + 0,2A (d, 2d.p.).

Theo mdt phuwong 4n khéc nita, sang ché con bao gdbm dang da hinh F cua 1-{6-
[(4-flophenyl)metyl]-5-(hydroxymetyl)-3,3-dimetyl-1H,2H,3H-pyrolo[3 ,2-b]pyridin-
1-yl}-2-[(2R,5R)-5-mety1—2-{[(3R)-3-metylmorpholin-4-y1]metyl}piperazin-l-yl]etan-
' 1-on sulfat duoc dic trung bing gia tri khoang cach lién mit phang (d) 1a 10,40 =
0,14, 6,56 = 0,14, 6,37 + 0,14, 6,19 £ 0,14, 5,47 + 0,14, 5,12 + 0,14, 4,42 + 0,14,
4,17+0,1A, 3,82+ 0,14, 3,65+ 0,1A va 3,20 + 0,1A (d, 2d.p.).

Theo mét phuong an khac nita, sang ché con bao gdm dang da hinh F cua 1-{6-
[(4-flophenyl)metyl]-5-(hydroxymetyl)-3,3-dimetyl-1H,2H,3H-pyrolo[3 ,2-b]pyridin-
1-y1}-2-[(2R,5R)-5-metyl-2-{[(3R)-3-metylmorpholin-4-yl]metyl}piperazin- 1-yl]etan-
1-on sulfat duoc dic trung bang gia tri khoang cach lién mat phing (d) 1a 10,404,
6.56A, 6,37A, 6,194, 5,47A, 5,124, 4,424, 4,17A, 3,824, 3,65A va 3,20A (d, 2d.p.).

Theo mot phuong an khac, sang ché con bao gdm dang da hinh F cta 1-{6-[(4-
flophenyl)metyl]-5-(hydroxymetyl)-3,3-dimetyl-1H,2H,3 H-pyrolo[3,2-b]pyridin-1-
yl}-2-[(2R,5R)-5-mety1—2-{[(3R)-3-metylmorpholin-4-yl]metyl}piperazin-1-y1]etan-1-
on sulfat dugc dac trung bang nhiét @ dinh DSC 1a 80,31°C £ 0,5°C va/hodc 149,07°C
+ 0,5°C (nhu 80,31°C + 0,2°C va/hodc 149,07°C + 0,2°C, dac biét 1a 80,31°C + 0,1°C
va/hodc 149,07°C £ 0,1°C, dic biét hon 1a 80,31°C va/hodc 149,07°C).

Theo mot phuong an khéac nita, sang ché con bao gdbm dang da hinh F cta 1-{6-
[(4-flophenyl)metyl]-5-(hydroxymetyl)-3,3-dimetyl- 1H,2H,3H-pyrolo[3,2-b]pyridin-
1-y1}-2-[(2R,5R)-5-metyl-2-{[(3R)-3-metylmorpholin-4-yl|metyl}piperazin-1-yl]etan-
1-on sulfat dugc dic trung bing nhiét do bit ddu DSC 1a 51,2°C + 0,5°C (thu nhiét,
rong) va/hodc 136°C + 0,5°C (thu nhiét, rong) (nhu 51,2°C + 0,2°C va/hoic 136°C +
0,2°C, dic biét 1a 51,2°C + 0,1°C va/hodc 136°C + 0,1°C, ddc biét hon 1a 51,2°C
va/hodc 136°C).

Theo mot phuong an khéc nita, sang ché con bao gdm dang da hinh F cta 1-{6-
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[(4-flophenyl)metyl]-5-(hydroxymetyl)-3,3-dimetyl- 1H,2H,3H-pyrolo[3,2-b]pyridin-
1-y1}-2-[(2R,5R)-5-metyl-2-{[(3R)-3-metylmorpholin-4-yl]metyl}piperazin-1-yl]etan-
1-on sulfat duge dic trung bing biéu dd nhiét DSC nhu dugc md ta trong Fig.9.

Theo mot phuong 4n khac, sang ché con bao gdm dang da hinh B cua 1-{6-[(4-
flophenyl)metyl]-5-(hydroxymetyl)-3,3-dimetyl-1H,2H,3H-pyrolo[3,2-b]pyridin-1-
yl1}-2-[(2R,5R)-5-metyl-2-{[(3R)-3-metylmorpholin-4-ylJmetyl} piperazin-1-yl]etan-1-
on mesylat. Hop chit nay c6 thé duge diéu ché nhu dugc xac dinh trong ban md ta nay

trong Vi du 42.

Theo mdt phuong 4n khac nita, sang ché con d& cap dén hop chat 1-{6-[(4-
flophenyl)metyl]-5-(hydroxymetyl)-3,3-dimetyl-1H,2H,3H-pyrolo[3,2-b]pyridin-1-
y1}-2-[(2R,5R)-5-metyl-2-{[(3R)-3-metylmorpholin-4-yl]metyl} piperazin-1-yl]etan-1-
on mesylat dugc dic trung bang phd 1HNMR dugc mo ta trong Fig. 10.

Theo mot phuwong 4n khac nita, sang ché con bao gdbm dang da hinh B cia 1-{6-
[(4-flophenyl)metyl]-5-(hydroxymetyl)-3,3-dimetyl-1H,2H,3H-pyrolo[3,2-b]pyridin-
1-y1}-2-[(2R,5R)-5-metyl-2-{[(3R)-3-metylmorpholin-4-yl]metyl } piperazin-1-yl]etan-
1-on mesylat dugc dic trung bang biéu d6 XRPD c6 dinh tai 6,6 + 0,5°, 8,0 + 0,5°,
11,8 +0,5°, 13,2 £ 0,5°, 14,3 £ 0,5°, 15,0 = 0,5°, 15,6 + 0,5°, 17,1 £ 0,5°, 17,4 £ 0,5°,
17,7 £ 0,5°, 19,2 £ 0,5°, 20,3 + 0,5°, 21,2 + 0,5°, 22,3 + 0,5°, 23,0 + 0,5°, 24,0 + 0,5°,
25,8 +£0,5°,26,8 £0,5° va 28,9 £ 0,5° (26, 1d.p).

Theo mdt phuong an khac nira, sang ché con bao gbém dang da hinh B cua 1-{6-
[(4-flophenyl)metyl]-5-(hydroxymetyl)-3,3-dimetyl-1H,2H,3H-pyrolo[3,2-b]pyridin-
1-y1}-2-[(2R,5R)-5-metyl-2-{[(3R)-3-metylmorpholin-4-yl]metyl}piperazin-1-yl]etan-
1-on mesylat dugc dédc trung br?mg biéu dd XRPD c6 dinh tai 6,6 + 0,2°, 8,0 + 0,2°,
11,8+ 0,2°, 13,2 + 0,2°, 14,3 + 0,2°, 15,0 + 0,2°, 15,6 + 0,2°, 17,1 £ 0,2°, 17,4 + 0,2°,
17,7+ 0,2°, 19,2 + 0,2°, 20,3 £ 0,2°, 21,2 + 0,2°, 22,3 &+ 0,2°, 23,0 + 0,2°, 24,0 + 0,2°,
25,8 £0,2°,26,8 + 0,2° va 28,9 + 0,2° (26, 1d.p).

Theo mdt phuong an khac nira, sang ché con bao gdm dang da hinh B ctia 1-{6-
[(4-flophenyl)metyl]-5-(hydroxymetyl)-3,3-dimetyl-1H,2H,3H-pyrolo[3,2-b]pyridin-
1-y1}-2-[(2R,5R)-5-metyl-2-{[(3R)-3-metylmorpholin-4-yl]metyl}piperazin-1-yl]etan-
1-on mesylat dugc dédc trung b'fmg biéu dd XRPD c6 dinh tai 6,6 + 0,1°, 8,0 + 0,1°,
11,8 +0,1°, 13,2+ 0,1°, 14,3+ 0,1°, 15,0 £ 0,1°, 15,6 = 0,1°, 17,1 + 0,1°, 17,4 £ 0,1°,
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17,7 £ 0,1°, 19,2 £ 0,1°, 20,3 + 0,1°, 21,2 + 0,1°, 22,3 £ 0,1°, 23,0 = 0,1°, 24,0 = 0,1°,
25,8 +0,1°,26,8+ 0,1° va 28,9+ 0,1° (26, 1d.p).

Theo mdt phuong an khac nita, sang ché con bao gbm dang da hinh B cia 1-{6-
[(4-flophenyl)metyl]-5-(hydroxymetyl)-3,3-dimetyl-1H,2H,3H-pyrolo[3,2-b]pyridin-
1-y1}-2-[(2R,5R)-5-metyl-2-{[(3R)-3-metylmorpholin-4-yl]metyl}piperazin-1-yl]etan-
1-on mesylat duoc dic trung bang biéu dd XRPD c6 dinh tai 6,6°, 8,0°, 11,8°, 13,2°,
14,3°, 15,0°, 15,6°, 17,1°, 17,4°, 17,7°, 19,2°, 20,3°, 21,2°, 22,3°, 23,0°, 24,0°, 25,8°,
26,8° va 28,9° (26, 1d.p).

Theo mdt phuong 4n khéc nita, sang ché con bao gdm dang da hinh B cua 1-{6-
[(4-flophenyl)metyl]-5-(hydroxymetyl)-3,3-dimetyl-1H,2H,3H-pyrolo[3,2-b]pyridin-
1-y1}-2-[(2R,5R)-5-metyl-2-{[(3R)-3-metylmorpholin-4-ylJmetyl} piperazin-1-yl]etan-
1-on mesylat duoc dic trung bang biéu d6 XRPD vé co ban nhu duoc thé hién trong

Fig.11.

Theo mot phuong an khéc nira, sang ché con bao gdm dang da hinh B cia 1-{6-
[(4-flophenyl)metyl]-5-(hydroxymetyl)-3,3-dimetyl-1H,2H,3H-pyrolo[3,2-b]pyridin-
1-y1}-2-[(2R,5R)-5-metyl-2-{[(3R)-3-metylmorpholin-4-ylJmetyl}piperazin-1-yl]etan-
1-on mesylat dugc dédc trung 1a c6 dinh tai cing gbc nhiéu xa (20) cta biéu dd XRPD
duogc thé hién trong Fig.11 va tily y trong d6 dinh c6 cung cudng do twong d6i nhu véi

dinh duoc thé hién trong Fig.11.

Theo mdt phuong 4n khéc nita, sang ché con bao g6m dang da hinh B cia 1-{6-
[(4-flophenyl)metyl]-5-(hydroxymetyl)-3,3-dimetyl-1H,2H,3H-pyrolo[3,2-b]pyridin-
1-yl}—2-[(2R,5R)-5—mety1—2-{[(3R)-3-metylmorpholin-4-yl]metyl}piperazin-l-yl]etan-
1-on mesylat duge dic trung 1a c6 dinh chinh véi goc nhiéu xa (20) va cuong do nhu

cudng do duogc thé hién trong biéu d6 XRPD trong Fig.11.

| Theo mdt phuong 4n khéc nita, sang ché con bao gdm dang da hinh B cua 1-{6-
[(4-flophenyl)metyl]-5-(hydroxymetyl)-3,3-dimetyl-1H,2H,3H-pyrolo[3,2-b]pyridin-
1-yl}-2-[(2R,5R)-5-metyl-2-{[(3R)-3 -metylmorpholin-4-yl]metyl}piperazin-1-yl]etan-
1-on r?,lesylat duoc dic trung bang gia tri khoang cach lién mat phang (d) 14 13,39 +
0,5A, 1 1,05 £ 0,54, 7,50 £ 0,5A, 6,70 + 0,5A, 6,19 + 0,5A, 5,90 + 0,5A, 5,68 + 0,5A,
5,18 £ 0,5A, 5,09 + 0,54, 5,01 £ 0,5A, 4,62 + 0,5A, 4,37 £ 0,5A, 4,19 + 0,54, 3,98 +
0,5A, 3,86 £ 0,5A, 3,71 £ 0,5A, 3,45+ 0,54, 3,32 £ 0,5A va 3,09 + 0,5A (d, 2d.p.).
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Theo mdt phuong an khéc nira, sang ché con bao gébm dang da hinh B cua 1-{6-
[(4-flophenyl)metyl]-5-(hydroxymetyl)-3,3-dimetyl-1H,2H,3H-pyrolo[3 ,2-b]pyridin-
1-y1}-2-[(2R,5R)-5-metyl-2-{[(3R)-3-metylmorpholin-4-yl]metyl }piperazin-1 -yl]etan-
1-on mesylat dugc déc trung bang gia tri khoang céch lién mit phing (d) 1a 13,39 +
0,2A, 11,05 + 0,24, 7,50 + 0,24, 6,70 £ 0,2A, 6,19 + 0,24, 5,90 + 0,24, 5,68 = 0,24,
5,18 + 0,2A, 5,09 + 0,24, 5,01 £ 0,2A, 4,62 + 0,2A, 4,37 + 0,2A, 4,19 = 0,24, 3,98 +
0,24, 3,86 + 0,24, 3,71 + 0,24, 3,45 £ 0,2A, 3,32 + 0,2A va 3,09 £ 0,2A (d, 2d.p.).

Theo mdt phuong an khéc nita, sang ché con bao gdm dang da hinh B cta 1-{6-
[(4-ﬂopheny1)mety1]-5-(hydroxymety1)-3,3-dimety1-1H,2H,3H-pyrolo[3,2-b]pyridin-
1-yl}-2-[(2R,5R)-5-metyl—2-{[(3R)-3-metylmorpholin-4-yl]metyl}piperazin-l-yl]etan-
1-on mesylat dugc dic trung bang gi4 tri khoang cach lién mit phéng (d) 1a 13,39 +
0,1A, 11,05 = 0,14, 7,50 + 0,14, 6,70 £ 0,14, 6,19 + 0,1A, 5,90 + 0,14, 5,68 = 0,1A,
5,18+ 0,1A, 5,09 = 0,14, 5,01 + 0,14, 4,62 + 0,14, 4,37 + 0,1A, 4,19 = 0,1A, 3,98 +
0,1A, 3,86 + 0,14, 3,71 = 0,1A, 3,45+ 0,1A, 3,32+ 0,1A va 3,09 + 0,1A (d, 2d.p.).

Theo mdt phuong an khéc nita, sang ché con bao gdbm dang da hinh B cta 1-{6-
[(4-flopheny])metyl]-5-(hydroxymetyl)-3,3-dimetyl-1H,2H,3H-pyrolo[3,2-b]pyridin-
1-y1}-2-[(2R,5R)-5-metyl-2-{[(3R)-3-metylmorpholin-4-yljmetyl} piperazin-1-yl]etan-
1-on mesylat dugc dic trung bang gié tri khoang céch lién mat phing (d) 1a 13,394,
11,054, 7,504, 6,704, 6,194, 5,90A, 5,684, 5,18A, 5,09A, 5,01A, 4,62A, 4,37A,
4,194, 3,984, 3,86A, 3,71A, 3,454, 3,32A va 3,09A (d, 2d.p.).

Theo mot phuong &n khac, sang ché con bao gdbm dang da hinh B cta 1-{6-[(4-
flophenyl)metyl]-5-(hydroxymetyl)-3,3-dimetyl-1H,2H,3H-pyrolo[3,2-b]pyridin-1-
y1}-2-[(2R,5R)-5-metyl-2-{[(3R)-3-metylmorpholin-4-yl]metyl} piperazin-1-yl]etan-1-
on mesylat dugc dic trung béng nhiét do dinh DSC 1a 98,63°C + 0,5°C va/hodc
177,11°C + 0,5°C (nhu 98,63°C + 0,2°C va/hodc 177,11°C + 0,2°C, ddc biét 1a 98,63°C
+ 0,1°C vd/hodc 177,11°C + 0,1°C, d3c biét hon 12 98,63°C va/hodc 177,11°C).

Theo mot phuong &n khéc, sang ché con bao gdbm dang da hinh B cua 1-{6-[(4-
flophenyl)metyl]-5-(hydroxymetyl)-3,3-dimetyl-1H,2H,3H-pyrolo[3,2-b]pyridin-1-
y1}-2-[(2R,5R)-5-metyl-2-{[(3R)-3-metylmorpholin-4-yl]metyl}piperazin-1-yl]etan-1-
on mesylat dugc ddc trung béng nhiét d6 bat dau DSC 1a 73,3°C + 0,5°C (thu nhiét,
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rong) va’hodc 160,8°C + 0,5°C (thu nhiét, rong) (nhu 73,3°C £ 0,2°C va’hodc 160,8°C
+ 0,2°C, dac biét 1a 73,3°C £+ 0,1°C va/hoac 160,8°C + 0,1°C, dac biét hon 1a 73,3°C
va/hodc 160,8°C).

Theo mdt phuong 4n khéc nita, sang ché con bao gdm dang da hinh B cta 1-{6-
[(4-flophenyl)metyl]-5-(hydroxymetyl)-3,3-dimetyl-1H,2H,3H-pyrolo[3,2-b]pyridin-

1-y1}-2-[(2R,5R)-5-metyl-2-{[(3R)-3-metylmorpholin-4-yl]metyl } piperazin-1-yl]etan-
1-on mesylat dugc dic trung bang biéu dd nhiét DSC nhu dugc mo ta trong Fig.12.

Theo mot phuong an khac, hop chét c¢6 cong thic (I) bao gdm dang da hinh C
cua 1-{6-[(4-flophenyl)metyl]-5-(hydroxymetyl)-3,3-dimetyl-1H,2H,3H-pyrolo[3,2-
b]pyridin-1-y1}-2-[(2R,5R)-5-metyl-2-{[(3R)-3-metylmorpholin-4-ylmetyl } piperazin-
1-yl]etan-1-on L-(+)-lactat. Hop chét nay c¢6 thé dugc didu ché nhu dwoc xac dinh

trong ban mo t4 nay trong Vi du 43.

Theo mdt phuwong 4n khéc nita, sing ché con d& cap dén hop chét 1-{6-[(4-
flophenyl)metyl]-5-(hydroxymetyl)-3,3-dimetyl-1H,2H,3H-pyrolo[3,2-b]pyridin-1-
yl}-2-[(2R,5R)-5-metyl-2-{[(3R)-3-metylmorpholin-4-yl|metyl }piperazin-1-yl]etan-1-
on L-(+)-lactat dugc dic trung bang phd 'H NMR dugc mé ta trong Fig. 15.

Theo mdt phurong 4n khic nita, sang ché con bao gdm dang da hinh C cua 1-{6-
[(4-flophenyl)metyl]-5-(hydroxymetyl)-3,3-dimetyl-1H,2H,3H-pyrolo[3,2-b]pyridin-
1-y1}-2-[(2R,5R)-5-metyl-2-{[(3R)-3-metylmorpholin-4-yl|metyl}piperazin-1-yl]etan-
1-on L-(+)-lactat duoc dic trung bang biéu dd XRPD c6 dinh tai 7,4 + 0,5°, 7,9 + 0,5°,
8,3 + 0,5° 8,7 £0,5° 9,0 +0,5°, 10,4 = 0,5°, 11,2 +0,5°, 11,6 + 0,5°, 12,3 £+ 0,5°,
13,1 £0,5°, 13,9 £ 0,5°, 14,7 £ 0,5°, 15,8 £ 0,5°, 16,5 £ 0,5°, 17,1 £ 0,5°, 17,9 + 0,5°,
18,4 +0,5°, 18,9 £ 0,5°, 19,6 + 0,5°, 20,4 + 0,5°, 21,0 £ 0,5°, 21,8 + 0,5°, 22,9 + 0,5°,
23,3 +£0,5°,23,6 +£0,5° 24,0 + 0,5°, 24,9 + 0,5° va 26,4 £ 0,5° (26, 1d.p).

Theo mot phuwong an khéc nita, sang ché con bao gdm dang da hinh C caa 1-{6-
[(4-ﬂof3henyl)rnetyl] -5-(hydroxymetyl)-3,3-dimetyl-1H,2H,3H-pyrolo[3,2-b]pyridin-
1-yl}-2-[(2R,5R)-5-metyl-2-{[(3R)-3-metylmorpholin-4-yl|metyl } piperazin-1-yl]etan-
1-on L-(+)-lactat dugc ddc trung béng biéu d6 XRPD c¢6 dinh tai 7,4 £ 0,2°, 7,9 £ 0,2°,
8,3 +0,2° 8,7+ 0,2° 9,0 + 0,2°, 10,4 £ 0,2°, 11,2 £ 0,2°, 11,6 + 0,2°, 12,3 £ 0,2°,
13,1+ 0,2° 13,9+ 0,2°, 14,7 + 0,2°, 15,8 + 0,2°, 16,5 + 0,2°, 17,1 £ 0,2°, 17,9 £+ 0,2°,
18,4+ 0,2°, 18,9 + 0,2°, 19,6 + 0,2°, 20,4 + 0,2°, 21,0 + 0,2°, 21,8 £ 0,2°, 22,9 £ 0,2°,
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23,3 +0,2°, 23,6 + 0,2°, 24,0 + 0,2°, 24,9 + 0,2° va 26,4 + 0,2° (20, 1d.p).

Theo mot phuong an khéc nira, sing ché con bao gdm dang da hinh C coa 1-{6-
[(4-ﬂophenyl)metyl]-5-(hydroxymetyl)—3,3-dimetyl-1H,2H,3H-pyrolo[3,2-b]pyridin-
1-y1}-2-[(2R,5R)-5-metyl-2-{[(3R)-3-metylmorpholin-4-yl]metyl} piperazin- 1-yl]etan-
1-on L-(+)-lactat duoc dic trung bang biéu ¢ XRPD ¢6 dinh tai 7,4 + 0,1°,7,9 + 0,1°,
83+ 0,1° 8,7+ 0,1°, 9,0 = 0,1°, 10,4 + 0,1°, 11,2 + 0,1°, 11,6 = 0,1°, 12,3 £ 0,1°,
13,1+ 0,1°, 13,9+ 0,1°, 14,7+ 0,1°, 15,8 £ 0,1°, 16,5+ 0,1°, 17,1 £ 0,1°, 17,9 + 0,1°,
18,4+ 0,1°, 18,9+ 0,1°, 19,6 + 0,1°, 20,4 + 0,1°, 21,0 £ 0,1°, 21,8 + 0,1°, 22,9 + 0,1°,
23,3+0,1°, 23,6+ 0,1°,24,0 £ 0,1°, 24,9+ 0,1° va 26,4 = 0,1° (26, 1d.p).

Theo mét phuong an khéc nita, sang ché con bao gdm dang da hinh C cta 1-{6-
[(4-flophenyl)metyl]-5-(hydroxymetyl)-3,3-dimetyl-1H,2H,3H-pyrolo[3,2-b]pyridin-
1-yl}-2-[(2R,5R)-5-mety1—2-{[(3R)—3-metylmorpholin—4-yl]metyl}piperazin-l-yl]etan-
1-on L-(+)-lactat dugc dic trung bang biéu ¢ XRPD ¢6 dinh tai 7,4°, 7,9°, 8,3°, 8,7°,
9,0°, 10,4°, 11,2°, 11,6°, 12,3°, 13,1°, 13,9°, 14,7°, 15,8°, 16,5°, 17,1°, 17,9°, 18,4°,
18,9°, 19,6°, 20,4°, 21,0°, 21,8°, 22,9°, 23,3°, 23,6°, 24,0°, 24,9° va 26,4° (20, 1d.p).

Theo mdt phuong an khéc nita, sang ché con bao gdbm dang da hinh C cta 1-{6-
[(4-flophenyl)metyl]-5-(hydroxymetyl)-3,3-dimetyl-1H,2H,3H-pyrolo[3,2-b]pyridin-
1-y1}-2-[(2R,5R)-5-metyl-2-{[(3R)-3-metylmorpholin-4-yl]metyl } piperazin-1-yl]etan-
1-on L-(+)-lactat dugc dédc trung béng bidu dd XRPD vé co ban nhu dugc thé hién

trong Fig.16 duoc ky hi¢u 1a 1.

Theo mot phuong an khéc nira, sang ché con bao gdm dang da hinh C ctia 1-{6-
[(4-flophenyl)metyl]-5-(hydroxymetyl)-3,3-dimetyl-1H,2H,3H-pyrolo[3,2-b]pyridin-
1-y1}-2-[(2R,5R)-5-metyl-2-{[(3R)-3-metylmorpholin-4-ylJmetyl} piperazin-1-yl]etan-
1-on L-(+)-lactat dugc dic trung la cé dinh tai cung goc nhifu xa (26) cua biéu d6
XRPD duogc thé hién trong Fig.16 duoc ky hiéu la 1 va tuy y trong dé dinh cé clng
cudng do twong ddi nhu véi dinh duge thé hién trong Fig.16 dugc ky hiéu 1a 1.

Theo mot phuong én khéc nira, sang ché con bao gdbm dang da hinh C cia 1-{6-
[(4-flophenyl)metyl]-5-(hydroxymetyl)-3,3-dimetyl-1H,2H,3H-pyrolo[3,2-b]pyridin-
1-y1}-2-[(2R,5R)-5-metyl-2-{[(3R)-3-metylmorpholin-4-yl]metyl} piperazin-1-yl]etan-
1-on L-(+)-lactat dugc dic trung 1a c6 dinh chinh véi goc nhiéu xa (20) va cuong do

nhu cudng do duoc thé hién trong biéu dd XRPD trong Fig.16 duoc ky hiéu 1a 1.
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Theo mot phuong &n khac nira, sang ché con bao gbm dang da hinh C cua 1-{6-
[(4-flophenyl)metyl]-5-(hydroxymetyl)-3,3-dimetyl-1H,2H,3H-pyrolo[3,2-b]pyridin-
1 -yl}-2- [(2R,5R)-5-metyl-2-{[(3R)-3-metylmorpholin-4-yl]metyl}piperazin-1-yl]etan-
l-on L-(+)-lactat duoc dic trung 1a c6 dinh chinh nhu dugc xdc dinh bang biéu dd

XRPD véi 8,7 + 0,5°, 17,1 £0,5°, 17,9 £ 0,5° va 18,9 + 0,5° (20, 1d.p).

Theo mot phuong 4an khéc nita, sang ché con bao gdbm dang da hinh C cua 1-{6-
[(4-flophenyl)metyl]-5-(hydroxymetyl)-3,3-dimetyl-1H,2H,3H-pyrolo[3,2-b]pyridin-
1-y1}-2-[(2R,5R)-5-metyl-2-{[(3R)-3-metylmorpholin-4-yl]metyl} piperazin-1-yl]etan-
l-on L-(+)-lactat dugc ddc trung la c¢6 dinh chinh nhu dwgc xac dinh bing biéu dd

XRPD véi 8,7 + 0,2°, 17,1 £0,2°, 17,9 £ 0,2° va 18,9 + 0,2° (20, 1d.p).

Theo mot phuong an khac nita, sang ché con bao gdm dang da hinh C cua 1-{6-
[(4-flophenyl)metyl]-5-(hydroxymetyl)-3,3-dimetyl-1H,2H,3H-pyrolo[3,2-b]pyridin-
1-y1}-2-[(2R,5R)-5-metyl-2-{[(3R)-3-metylmorpholin-4-yl]metyl}piperazin-1-yl]etan-
l1-on L-(+)-lactat dugc dic trung 1a c¢6 dinh chinh nhu dugc xac dinh bz“mg biéu dd

XRPD véi 8,7+ 0,1°, 17,1 £0,1°,17,9 £ 0,1° va 18,9+ 0,1° (26, 1d.p).

Theo mdt phuong an khac nira, sang ché con bao gbm dang da hinh C cua 1-{6-
[(4-flophenyl)metyl]-5-(hydroxymetyl)-3,3-dimetyl-1H,2H,3H-pyrolo[3,2-b]pyridin-
1-y1}-2-[(2R,5R)-5-metyl-2-{[(3R)-3-metylmorpholin-4-ylJmetyl} piperazin-1-yl]etan-
1-on L-(+)-lactat dugc dac trung 1a cé dinh chinh nhu dugc xac dinh bing biéu dd

XRPD véi 8,7°,17,1°, 17,9° va 18,9° (260, 1d.p).

Theo mot phuong an khac nira, sang ché con bao gdm dang da hinh C cta 1-{6-
[(4-flophenyl)metyl]-5-(hydroxymetyl)-3,3-dimetyl-1H,2H,3H-pyrolo[3,2-b]pyridin-
1-y1}-2-[(2R,5R)-5-metyl-2-{[(3R)-3-metylmorpholin-4-yl]metyl} piperazin-1-yl]etan-
1-on L-(+)-lactat dugc dédc trung bing gi4 tri khoang céch lién mit phéng (d) 1a 11,94
+ O,SA, 11,19 + 0,5A, 10,65 + 0,54, 10,16 £ 0,54, 9,82 + 0,54, 8,50 = 0,5A, 7,90 +
0,54, 7,62 + 0,5A, 7,19 + 0,54, 6,75 + 0,5A, 6,37 £ 0,54, 6,02 + 0,54, 5,61 = 0,54,
537 + 0,5A, 5,18 + 0,5A, 4,95 + 0,5A, 4,82 = 0,5A, 4,69 + 0,5A, 4,53 + 0,5A, 4,35 +
0,54, 4,23 + 0,54, 4,07 £ 0,5A, 3,88 + 0,5A, 3,82 + 0,54, 3,77 = 0,5A, 3,71 £ 0,5A,
3,57 +0,5A va 3,37 £ 0,5A (d, 2d.p.).

Theo mot phuong én khéc nita, sang ché con bao gdm dang da hinh C ctia 1-{6-

[(4-flophenyl)metyl]-5-(hydroxymetyl)-3,3-dimetyl-1H,2H,3H-pyrolo[3,2-b]pyridin-
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1-yl}-2-[(2R,5R)-5-_mety1—2-{[(3R)-3-metylrnorpholin-4-yl]metyl}piperazin-l-yl]etan-
1-on L-(+)-lactat dugc dac trung bang gia tri khodng céach lién mit phéng (d) 1a 11,94
+ 0,24, 11,19 + 0,24, 10,65 + 0,24, 10,16 = 0,2A, 9,82 + 0,24, 8,50 + 0,24, 7,90 +
0,24, 7,62 + 0,2A, 7,19 + 0,24, 6,75 = 0,2A, 6,37 + 0,24, 6,02 = 0,24, 5,61 + 0,24,
537+ 0,2A, 5,18 + 0,24, 4,95 + 0,2A, 4,82 + 0,24, 4,69 + 0,24, 4,53 £ 0,2A, 4,35 =
0.2A, 4,23 + 0,2A, 4,07 + 0,24, 3,88 £ 0,24, 3,82 + 0,24, 3,77 = 0,24, 3,71 £ 0,24,
3,57 +0,2A va 3,37+ 0,2A (d, 2d.p.).

Theo mdt phuong an khac nita, sang ché con bao gdbm dang da hinh C cua 1-{6-
[(4-ﬂophenyl)metyl]-5-(hydroxymety1)-3,3-dimety1—lH,2H,3H-pyrolo[3,2-b]pyridin-
1-y1}-2-[(2R,5R)-5-metyl-2-{[(3R)-3-metylmorpholin-4-yl|metyl}piperazin-1 -yl]etan-
1-on L-(+)-lactat dugc dic trung bang gi4 tri khoang cach lién mét phang (d) 1a 11,94
+0,1A, 11,19 + 0,14, 10,65 = 0,14, 10,16 + 0,14, 9,82 £ 0,14, 8,50 + 0,14, 7,90 +
0,1A, 7,62 + 0,1A, 7,19 + 0,14, 6,75 = 0,14, 6,37 = 0,14, 6,02 £ 0,14, 5,61 £ 0,1A,
537+ 0,1A, 5,18 £ 0,1A, 4,95 £ 0,1A, 4,82 + 0,14, 4,69 + 0,14, 4,53 = 0,1A, 4,35 +
0.1A, 4,23 £ 0,14, 4,07 + 0,1A, 3,88 = 0,1A, 3,82 = 0,14, 3,77 £ 0,14, 3,71 = 0,1A,
3,57+0,1A va 3,37 £ 0,1A (4, 2d.p.).

Theo mot phuong an khac nita, sing ché con bao gdm dang da hinh C cta 1-{6-
[(4-flophenyl)metyl]-5-(hy droxymetyl)-3,3-dimetyl-1H,2H,3H-pyrolo[3,2-b]pyridin-
1-y1}-2-[(2R,5R)-5-metyl-2-{[(3R)-3-metylmorpholin-4-ylmetyl}piperazin-1-yl]etan-
l-on L-(+)-lactat dugc dic trung bang gia tri khoang cach lién mit phang (d) 1a
11,94A, 11,194, 10,654, 10,164, 9,824, 8,50A, 7,904, 7,624, 7,194, 6,754, 6,37A,
6,024, 5,61A, 537A, 5,184, 4,95A, 4,82A, 4,69A, 4,53A, 4,35A, 4,23A, 4,07A,
3,88A, 3,824, 3,77A, 3,714, 3,57A va 3,37A (d, 2d.p.).

Theo mot phuong an khéc, sang ché con bao gdm dang da hinh C cia 1-{6-[(4-
»ﬂophenyl)metyl]-5-(hydr0xymetyl)-3,3-dimetyl-1H,2H,3H-pyrolo[3,2-b]pyridin-1-
y1}-2-[(2R,5R)-5-metyl-2-{[(3R)-3-metylmorpholin-4-yl]metyl}piperazin-1-yl]etan-1-
on L-(+)-lactat dugc dic trung bang nhiét d§ dinh DSC 1a 174,37°C + 0,5°C (nhu
174,37°C + 0,2°C, dic biét 1a 174,37°C + 0,1°C, dac biét hon la 174,37°C).

Theo mot phuong an khac nita, sang ché con bao gdbm dang da hinh C cta 1-{6-
[(4-flophenyl)metyl]-5-(hydroxymetyl)-3,3-dimetyl-1H,2H,3H-pyrolo[3,2-b]pyridin-
1-y1}-2-[(2R,5R)-5-metyl-2-{[(3R)-3-metylmorpholin-4-yl]metyl }piperazin-1-yl]etan-
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1-on L-(+)-lactat dugc dac trung bﬁng nhiét do bit dau DSC 1a 171,6°C £ 0,5°C (thu
nhiét, nhon) (nhu 171,6°C + 0,2°C, dac biét 1a 171,6°C + 0,1°C, dac biét hon la
171,6°C).

Theo mot phuong an khéc nita, sing ché con bao gdbm dang da hinh C cta 1-{6-
[(4-flophenyl)metyl]-5-(hydroxymetyl)-3,3-dimetyl-1H,2H,3H-pyrolo[3 ,2-b]pyridin-
1-y1}-2-[(2R,5R)-5-metyl-2-{ [(3R)-3-metylmorpholin-4-yl]metyl}piperazin-1-yl]etan-
1-on L-(+)-lactat dugc ddc trung béng biéu dd nhiét DSC nhu duge md ta trong Fig.17
dugc ky hiéula 1.

Theo mot phuong 4n, mubi lactat (vi du, L-(+)-lactat) ctia 1-{6-[(4-
flophenyl)metyl]-5-(hydroxymetyl)-3,3-dimetyl- 1H,2H,3H-pyrolo[3,2-b]pyridin-1-
yl}-2-[(2R,5R)—5-metyl-2—{[(3R)-3-metylmorpholin-4-yl]metyl}piperazin-1-y1]etan-1-
on ma 1a tinh thé va dugc dic trung béng mot hodc nhiéu (6 dang Kkét hop bét ky) hodc
tht ca cac thong sb sau:

(@) phd 'HNMR dugc md ta trong Fig.15; vashodc

(b)  bidu dd XRPD c6 dinh tai 7,4 + 0,5°, 7,9 £ 0,5°, 8,3 £ 0,5°, 8,7 £ 0,5%, 9,0 +
0,5°, 10,4 +0,5°, 11,2+ 0,5°, 11,6 + 0,5°, 12,3 £ 0,5°, 13,1 £ 0,5°, 13,9 £ 0,5°, 14,7 +
0,5°, 15,8 +0,5°, 16,5+ 0,5°, 17,1 £ 0,5°, 17,9 £ 0,5°, 18,4 = 0,5°, 18,9 + 0,5°, 19,6 +
0,5°, 20,4 +0,5°, 21,0 £ 0,5°, 21,8 + 0,5°, 22,9 + 0,5°, 23,3 £ 0,5°, 23,6 + 0,5°, 24,0 +
0,5°,24,9 = 0,5° va 26,4 + 0,5° (20, 1d.p); va/hodc

(c) bidu dd XRPD v& co ban nhu duge thé hién trong Fig.16 dugc ky hiéu 1a 1;
va/hodc

(d)  ¢6 dinh tai cing goc nhiéu xa (20) cua bidu dd XRPD duogc thé hién trong
Fig.16 duoc ky hiéu 1a 1 va tuy y trong d6 dinh c6 cing cuong do tuong d6i nhu véi
dinh duge thé hién trong Fig.16 duoc ky hiéu 1a 1; va/hodc

(e) ¢O dinh chinh véi goc nhiéu xa (20) va cuong d6 nhu cudng dd dugc thé hién
trong biéu d6 XRPD trong Fig.16 dugc ky hiéu la 1; v&/hodc

(f) 6 dinh chinh nhu dwgc x4c dinh bing biéu d6 XRPD véi 8,7 + 0,5°, 17,1 £
0,5°,17,9 +0,5° va 18,9 + 0,5° (20, 1d.p); vashodc

(g)  gid tri khoang cach lién mit phang (d) 11,94 + 0,5 A, 11,19+ 0,5 A, 10,65 £ 0,5
A, 10,16+ 0,5 A, 9,82+ 0,5A,850+05A,7,90+0,5A,7,62+0,54A,7,19+0,5 A,
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6,75+ 0,5 A, 6,37+0,5 A, 6,02+0,5A,5,61+0,5A, 537+0,5A,5,18+0,5A4, 4,95
+0,5A, 48 +0,5A,4,69+05A,453+0,5A,435+05A4A,423+0,5A, 4,07+
0,5A, 3,88+0,5A,3,82+0,5A,3,77+0,5A,3,71£0,5A4A,3,57+0,5A va 3,37 +
0,5 A (d, 2d.p.); va’hodc

(h) nhiét @6 dinh DSC 1a 174,37°C + 0,5°C (nhu 174,37°C + 0,2°C, ddc biét la
174,37°C + 0,1°C, dic biét hon 1a 174,37°C); va/hoac

()  nhiét do bit dhu DSC la 171,6°C + 0,5°C (thu nhiét, nhon) (nhw 171,6°C +
0,2°C, diic biét 1a 171,6°C + 0,1°C, ddc biét hon la 171,6°C); vvhodc

(j)  biéu dd nhiét DSC nhu dwoc md ta trong Fig.17 dugce ky hidu 1a 1.

Cu thé hon, dang da hinh C cua 1-{6-[(4-flophenyl)metyl]-5-(hydroxymetyl)-
3,3-dimetyl-1H,2H,3H-pyrolo[3,2-b]pyridin-1-yl}-2-[(2R,5R)-5-metyl-2-{[(3R)-3-
metylmorpholin-4-ylJmetyl}piperazin-1-yl]etan-1-on L-(+)-lactat tao ra cac wu diém

vé d6 On dinh va d6 két tinh.

Phirc chét

Hop chét c6 cong thirc (I) con bao gdém phirc chat (vi du, bao gbm phtrc chat
hoic clathrat v6i hop chit nhu xyclodextrin, hodc phic chit véi kim loai) ciia hop chét
ndy. Céc phtc chét, clathrat va phirc chit v6i kim loai c6 thé dugc tao ra bang phuong

phép da biét d6i v6i ngudi c6 hidu biét trung binh trong linh vuc nay.
Tién chét
Hop chét c¢6 cong thirc (I) con bao gdm tién chét bat ky ciia hop chét c6 cong

thirc (I) nay. Thuat ngit “tién chit” dugc ding dé chi, vi du, hop chit bit ky ma duoc
chuyén hoa in vivo thanh hop chit c6 cong thirc (I) c6 hoat tinh sinh hoc.

Vi du, mdt sd tién chit este cua hop chit c6 hoat tinh nay (vi duy, este sinh ly
dung khong bén dé bi chuyén hoéa). Trong qui trinh trao ddi chét, nhém este (-
C(=0O)OR) bi phan cit dé tao ra hoat chét. Este nay co thé dugc tao ra bﬁng cach este
hoéa, vi du, ctia nhém bat ky trong sé nhom axit carboxylic (-C(=0)OH) trong hop chét
ban dau, bang, néu can, bao vé trudc nhom d& phan ung khac bit ky c6 mat trong hop

chat ban dau, sau d6 khir bdo vé néu can.

Vi du vé este khong bén dé bi chuyén hdéa nay bao gdm cac este co cong thirc -
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C(=0)OR trong d6 R la:
Ci-7alkyl (vi dy, -Me, -Et, -nPr, -iPr, -nBu, -sBu, -iBu, -tBu);
C1.7aminoalkyl (vi du, aminoetyl; 2-(N,N-dietylamino)etyl; 2-(4-morpholino)etyl); va

axyloxy-Ci-7alkyl (vi du, axyloxymetyl; axyloxyetyl; pivaloyloxymetyl; axetoxymetyl;
1-axetoxyetyl;  1-(1-metoxy-1-metyl)etyl-cacbonxyloxyetyl;  1-(benzoyloxy)etyl;
isopropoxy-cacbonyloxymetyl; 1-isopropoxy-cacbonyloxyetyl; xyclohexyl-
cacbonyloxymetyl; 1-xyclohexyl-cacbonyloxyetyl; xyclohexyloxy-cacbonyloxymetyl;
1-xyclohexyloxy-cacbonyloxyetyl; (4-tetrahydropyranyloxy) cacbonyloxymetyl; 1-(4-
tetrahydropyranyloxy)cacbonyloxyetyl; (4-tetrahydropyranyl)cacbonyloxymetyl; va
1-(4-tetrahy dropyranyl)cacbonyloxyetyl).

Ngoai ra, mot sb tién chéit dugc hoat hoa bﬁng enzym dé tao ra hoat chét, hoic
hop chét ma, nhd phan Gmg hoa hoc tiép theo, tao ra hoat chét (vi du, ding trong liéu
phap tri liéu bing tién chédt enzym huéng dich khéng nguyén (Antibody-directed
enzyme prodrug therapy - ADEPT), liéu phap tri liéu bing tién chit enzym huéng dich
gen (gene directed enzyme prodrug therapy - GDEPT), va li¢u phép tri liéu bang tién
chit enzym huéng dich phéi tir (ligand directed enzyme prodrug therapy - LIDEPT),
v.v.). Vi du, tién chét c6 thé din xuét duong hodc phitc hgp glucosit khac, hodc ¢6 thé
d4n xuét este cua axit amin. Theo mdt phuong an, cong thic (I) khong bao gdm tién
chét ctia hop chét c6 cong thirc (I).

Ut diém cta hop chit theo sang ché

Hop chét ¢ cong thire (1) ¢6 thé ¢6 cac vu didm so v6i cac hop chit da biét.

Hop chét theo sang ché co thé ¢6 wu diém cu thé trong mdt hodc nhiéu khia
canh sau:

(i) Do chon loc tdt hon so v6i kénh ion trong tim IKr (hERG);
(i)  Kha ning chuyén héa tht;

(iii) Kha nang tc ché P450 thip hon;

(iv) Do sinh kha dung dudng miéng tdt; va/hodc

(v)  Hiéu qua in vivo rat tot.
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Do chon loc tét hon so v6i IKr (hRERG) kénh ion trong tim

Trong nhimng nam cudi 1990, cac thudc, duge phé duyét bsi co quan US FDA,
da bi thu hdi khong dugc phép ban & My khi ching dugc phat hién ra 1a c6 lién quan
dén cai chét do hong chirc ning tim gy ra. Tac dung phu cua céc thudc nay duge xac
dinh lam tdng ching loan nhip tim do sy phong bé kénh hERG trong té bao tim giy ra.
Kénh HERG 14 mot kénh trong sb cac kénh ion kali ma thanh vién dau tién cta ho
kénh nay dugc xé4c dinh trong nhiing nim cudi 1980 trong rudi ddm drosophilia
Drosophila melanogaster dot bién (xem tai liéu cta Jan, L.Y. va Jan, Y.N. (1990).
Superfamily Ion Channels. Nature, 345(6277):672). Pic tinh sinh ly cta kénh ion kali
hERG dugc md ta trong tai liéu cta Sanguinetti, M.C., Jiang, C., Curran, M.E., va
Keating, M.T. (1995). Mechanistic Link Between Inherited and Acquired Cardiac
Arrhythmia: HERG encodes Ikr potassium channel. Cell, 81:299-307, va tai liéu cua
Trudeau, M.C., Warmke, J.W., Ganetzky, B., va Robertson, G.A. (1995). HERG, a
Human Inward Rectifier in Voltage-Gated Potassium Channel Family. Science,
269:92-95. Do d6, viéc loai trir hoat tinh phong bé hERG c6 vai trd quan trong trong

su phat trién cuia thuoc moéi bat ky.

Céc hop chét c6 cong thire (I) duge xac dinh 1am giam hoat tinh hERG va/hodc
hoat tinh ctia IAP va hoat tinh hERG it lién quan v&i nhau (“huéng tri liéu méi” tbt
hon). Mot phuong phap xéac dinh hoat tinh hERG 1a phuong phép dién sinh 1y kep rap
ndi. Phuwong phap khéc xac dinh hoat tinh chitrc ndng hERG bao gdm thir nghiém gén
két véi hERG, ma c6 thé sir dung mang c6 bén trén thi trudng duge tach tir té bao biéu
hién mot cach dn dinh kénh HERG hoic dong té bao c6 ban trén thi trudong biéu hién
kénh hERG.

Céc hop chit c6 cong thire (I) nang cao chi s6 an toan trong tim (Cardiac Safety
Index - CSI) [CSI = hERG IC50 / Cmax(khong gén két)] (Shultz et al, J. Med. Chem.,
2011; Redfern et al, Cardiovasc. Res., 2003). Diéu nay co thé 1a do su tang vé hERG
IC50 hoic su giam vé Cmax can cho hiéu qua (do hiéu qua IAP va/hodc PK t6t hon).

Céc hop chét cu thé c6 cong thirc (I) lam giam hoat tinh phong bé kénh ion
hERG. Cac hop chét cu thé c6 cong thirc (I) ¢6 gia tri ICso trung binh déi véi hERG
ma 16n hon 30 14n, hodc 16n hon 40 1an, hodc 16n hon 50 14n gia tri ICso ciia hop chét

trong thir nghiém ting sinh té bao. Céc hop chét cu thé c6 cong thic (I) c6 gia trj ICso
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trung binh dbi v6i hRERG ma 16n hon 10 M, dic biét hon la 16n hon 20 pM, va tot hon
nita 12 16n hon 30 pM. Mot s6 hop chit theo sang ché co gia tri ICso trung binh d6i véi
hERG ma 16n hon 40 uM hodc cé % muc do uc ché cua hop chét nay ICso & ndng do
1a 10, 30 hoac 300 uM. Mot s& hop chét theo sang ché c6 CSI trung binh cao hon gia
tri t8i thidu khuyén céo (30 lan).

T Bang 1, c6 thé thdy rang, tit ca cac hop chét cua Vi du 1-34 c6 kha ning
phong bé hERG thip hon so vé6i hop chit Vi du 259 (ciling 262 va 263) trong WO
2012/143726. Dic biét 1a hop chét cta Vi du 1-2, 11 va 34 cia sing ché c6 ICso 12
>40pM ddi véi hERG trédi lai hop chit cua Vi du 259 (ciing 262 va 263) cia WO
2012/143726 e ché 42% hERG tai 10uM. Do d6, dd chon loc tét hon déi véi hERG
14 vu diém chinh cta hop chét theo sang ché so v6i cac hop chét d6i khang IAP d3 boc
10 trong cac giai phap da biét, diic biét 1a cac hop chat boc 1§ trong WO 2012/143726.

Khé ning chuyén héa tbt

Hop chét c6 cong thirc (I) ¢6 thé co dac tinh ADMET c6 lgi vi dy kha ning
chuyén hoéa tdt hon (vi du nhu duge xac dinh b'fmg vi lap thé gan cuia chudt), profin
P450 t&t hon vi/hoidc su thanh thai tdt (vi du, sy thanh thai thép). Cac ddc tinh nay c6
thé tao ra wu didm 14 tao ra nhiéu thudc hon c6 mit trong qu4 trinh tudn hoan hé théng
dé dén duoc vi tri tic dong thich hop dé thé hién tac dung tri lidu ctia n6. Nong do cua
thubc ting dé thé hién tac dong dugc ly trong khéi u ¢6 thé 1am ting hiéu qua ma nho
d6 giap lam giam liéu lugng can phai st dung. Do d6, hop chéit ¢6 cong thie (I) gitip
lam giam yéu ciu vé lidu dung va dé bao ché va str dung hon. Ngoai ra hgp chét co thé

lam giam chuyén héa P450 (vi dy, 3A4).

Kha ning tc ché P450 thap hon

Céc hop chét c6 cong thic (I) ¢6 uu diém & chd chung c6 do nhay khac nhau
dbi v6i enzym P450. Vi du, cac hop chét cu thé c6 cong thie (I) c6 gia trj ICso 1a 1on
hon 10 pM déi véi mdi trong sb enzym sic t& té bao P450 1a 1A2, 2C9, 2C19, 3A4 va
2D6 (dic biét 12 3A4). Ngoai ra cac hop chét nay khong phai 14 cht te ché P450.

D6 sinh kha dung duong miéng tdt

Hop chét theo sang ché c6 thé ¢6 dic tinh hoa ly thich hop dbi véi su tiép xuc

theo dudng miéng (su tiép xuc theo duong miéng hodc AUC). Cu thé hon, hop chét c6
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cong thirc (I) ¢6 thé c6 do sinh kha dung theo dudong miéng cai thién. Do sinh kha
dung theo dudng miéng co thé duoc x4c dinh theo ty 1& (F) gitra su tiép xtic v6i hop
chét trong huyét twong khi dugc dinh luong theo dudng miéng so véi viée tiép xtic clia
hop chét trong huyét twong khi dwoc dinh lugng theo dudng tinh mach (intravenous -

i.v.), dugc thé hién theo gia tri phén tram (%).

Hop chit c6 do sinh kha dung theo dudng miéng (gid tri F, F%) 1a 16n hon
30%, dic biét hon 13 16n hon 40%, dic biét ¢6 lgi & chd ching ¢6 thé duogc st dung
theo duong miéng ma khong phai 14, hodc ciing nhu, bang viéc sir dung ngoai duong
tiéu hoa.
Hiéu qua in vivo rit tdt

Nho kha ning lam tang hiéu qua d6i v6i XIAP va/hodic cIAP, hop chit theo
sang ché c6 thé c¢6 1am tang in vivo hiéu qua dbi v6i dong té bao ung thu va cac miu
thtr nghiém in vivo.
Phuong phép diéu ché hop chét ¢ cong thuc (1)

Trir khi phdn md ta chi ra theo cach cu thé khac, trong phan nay ciing nhu trong
tat ca cac phan khac ciia ban mé ta nay, ndi dung md ta cho cong thirc (I) ciing bao
gdm tét ca cac nhom phu khac va vi du vé chung nhu duoc xac dinh trong ban mo ta
nay.

Hop chat c6 cong thire (I) c6 thé duge diéu ché theo phuwong phép tdng hop da

biét ddi v6i nguoi c6 hiéu biét trung binh trong linh virc nay.

" Theo khia canh khac, sang ché dé& c4p dén phuong phap diéu ché hop chét c6

cong thue (I) nhu dugce xdc dinh trén ddy, phuong phép nay bao gbm cac budc:

(a) (i) cho hop chét ¢6 cong thirc (I1):

L1\ //k
: N__.~ X
(\NW \'. 5 5
\ R
0 -

N
Pyj) \ s
R

(1D
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trong d6 RS, RS, U va X la nhu duge x4c dinh trén ddy cho hop cht c6 cong thuc (D),
L! 1a nhom rdi chuyén thich hop, nhu nguyén tir halogen (vi du, clo) va P! 14 hydro
hodc nhém bao vé thich hgp nhu nhém tert-butyloxycacbonyl (tBoc), phén tng voi
hop chét c¢6 cong thirc (I11):

(TIT)

hodc thy y din xudt duoc bao vé cia chung; trong d6 R! va R? la nhu dugc xac dinh
trén day cho hgp chét c6 cong thire (I), sau d6 thuc hién phan ing khir nhém bao vé

thich hgp d€ loai bé nhém bao vé P! va nhém bao vé bat ky khac n€u can; hodc

(i)  cho hop chét ¢6 cong thirc (IV):

Iv)

trong d6 R3, R®, X va U la nhu dugc x4c dinh trén day cho hop chét ¢co cong thic (1),
va L? 12 nhom rdi chuyén thich hop nhu halogen (vi dy, clo), phan tmg véi hop chét c6

cong thac (V):

V)
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hodc tiy y din xuét dugc bao vé ciia chiing; trong d6 R! va R? 1a nhu dugc xac dinh
trén day cho hop chit c6 cong thire (I) va P? 13 hydro hodc nhém bao vé thich hop nhu
nhom tert-butyloxycacbonyl (tBoc), sau d6 thuc hién phan tmg khir nhém béo v¢ thich

hop dé loai bé nhom bao vé P?va nhom bao vé bat ky khac néu can; va/hodc

(b)  khtr nhém bao vé cua din xuét dugc bao vé clia hop chét c6 cong thic (I);

va/hoac

(c)  chuyén hoa 14n nhau hop chit c6 cong thic (I) hodc dan xuét dugc bao vé cla

chiing thanh hop chét ¢ cong thirc (I) hoic din xuit dugc bao vé cia ching; va
(d)  tuy ¥ tao ra ta mudi duoc dung ciia hop chét c¢6 cong thirc ().

Buéc (a)(i) thuong bao gdbm bude cho hop chét ¢ cong thirc (IT) phan ng véi
hop chét c6 cong thire (IID), tily ¥ v&i sur ¢6 mit cta chit bd sung thich hop nhu kali
iodua va bazo thich hgp nhu kali cacbonat trong dung mdi thich hgp nhu axetonitril.
Buéc nay co thé duoc thyuc hién tai nhiét do méi truong hodc & nhiét dd cao hon, vi du,

70°C.

Budc (a)(ii) thuong bao gébm budce cho hop chit co cong thirc (IV) phan tng
v6i hop chét ¢ cong thie (V), tily y v&i su ¢6 mit cia chit bd sung thich hop nhu kali

iodua va bazo thich hgp nhu kali cacbonat trong dung mdi thich hgp nhu axetonitril.

Buéc (b) thuong bao gdm bude thuc hién phan vng khir nhém bao vé thich hop
bét ky, diéu kién cua budc nay s€ phu thudc vao ban chéit ctia nhém bao vé. Khi nhém
bao vé 1a tBoc, phan tmg khir nhém bio vé nay sé& thudng 13 bao gdm budc sir dung
axit thich hgp trong dung mai thich hgp. Vi duy, axit ¢6 thé bao gdm axit trifloaxetic
hodc hydro clorua va dung mdi c6 thé bao g61n diclometan etyl axetat, 1,4-dioxan,
metanol hodc nudc. Tuy y hdn hop cua cic dung mdi co thé dugc st dung, vi du,

metanol trong nudc hodc etyl axetat/1,4-dioxan.

Cén phai hiéu ring, khi nhém bao vé 14 tBoc, viéc khir nhém bao vé bang cach
s duné axit thich hgp nhu dwgc mo ta trén day c6 thé tao ra hop chét ¢6 cong thirc (I)
¢ dang mubi duoc dung, ma cé thé dugc tach mot cach truc tiép. Ngoai ra, hop chét c6
cong thie (I) ¢6 thé dugc tach & dang bazo tu do bing cach st dung phuong phép da
biét trong linh vuc k§ thudt ndy va sau do tlly v dugc chuyén hoéa thanh mudi dugc

dung theo budc (d).
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Budc (c) thudng bao gdm budc chuyén hoa 13n nhau da biét ddi voi ngudi c6
hiéu biét trung binh trong linh vyc k¥ thuét nay. Vi du, trong hop chét c6 cong thirc
(I), phin tir thé tht nhét c6 thé duoc chuyén hoa bing phuong phap da biét dbi voi
ngudi c6 hiu biét trung binh trong linh vyc k§ thuat nay thanh phén tir thé thi hai
khac. Cac su chuyén hoa 14n nhau gifta cdc nhoém chirc da biét dbi v4i ngudi c6 trinh
do trung binh trong linh vyc k¥ thuét nay dé chuyén hoa tién chét thanh hop chét c6
cong thirc I va duge mo ta trong Advanced Organic Chemistry, 4% Edition, John Wiley
and Sons, 1992, cua tac gia Jerry March. Vi du qud trinh tao chirc béng xuc tac kim
loai ¢6 thé sir dung nhu bang cach sir dung chit phan tmg co thiéc (phan tng Stille),
chit phan tng Grignard va phéan (mg vé6i tdc nhén nucloephin chira nito duge md ta
trong ‘Palladium Reagents and Catalysts’ [Jiro Tsuji, Wiley, ISBN 0-470-85032-9] va
Handbook of OrganoPalladium Chemistry for Organic Synthesis [Volume 1, Edited
bang Ei-ichi Negishi, Wiley, ISBN 0-471-31506-0].

Bude (d) c6 thé duge thuc hién bing cach xi 1y hop chét c6 cong thuc (I) &
dang bazo tu do, dugc hoa tan trong dung méi thich hop, véi lugng ty luong hodc du
cua axit hitu co hodc vo co duge dung, sau do tach mudi tao ra béng phuong phéap da

biét trong linh vuc k§ thuét nay, vi du, lam bay hoi dung moi hodc két tinh.

Néu cén, cac phan ng duge mo té trén ddy trong budc (a), (b) va (c) duogc thuc
hién sau hodc truéc mot hodc nhiéu phan tng da biét dbi voi ngudi c6 hidu biét trung
binh trong linh vyuc k¥ thuét nay va dugc thuc hién theo thtr tu thich hop dé thuc hién
viéc thé can thiét trén R!, R%, RS va R® dugc xac dinh trén ddy dé tao ra hop chit 6
cong thuc (I) khéc. Vi du v& céc phan ing nay ma diéu kién thuc hién c6 thé duoc mo

ta trong tai liéu da biét bao gdbm, nhung khong chi giéi han &:
béo vé nhém chirc dé phan tng,
kht nhém bao vé ctia nhom chirc d& phan tng,
halogen hoa,
dehalogen hoéa (khtr halogen),
dealkyl hoa,
alkyl hoa va aryl hda amin, anilin, rugu va phenol,

phan tmg Mitsunobu trén nhém hydroxyl,
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phan Gng thém vong trén thich hgp nhom,

khtr nitro, este, xyano, aldehyt,

phan ung ghép ndi xtc tac bang kim loai chuyén tiép,
axyl hoa,

sulfonyl h6a/bd sung nhém sulfonyk,

xa phong hoéa/thily phén nhom este,

amit héa hodc chuyén hoa este nhom este,

este hda hodc amit hoa nhém carboxylic,

trao d6i halogen,

thé nucleophin bang amin, thiol hoic rugu,

amin hoa kh,

tao oxim trén nhém cacbonyl va hydroxylamin nhom,
S-oxit hoéa,

N-oxit hoa,

su tao mudi.

Hop chit c6 cong thie (II) ¢6 thé dugc didu ché tir hop chit co cong thic (IV)
theo So dd 1 sau day:
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Sodd 1
HO
N} HO
H( o buse() ~ A(

) N~ X + (\N : \ N~ X
YT e N — N
O ._U' R 1N O --U

\s P~ \e
(V) Vi) (VI
budce (ii)

trong d6 X, U, R®, R, L!, L2 va P! nhu dugc x4c dinh trén day.

Bude (i) cua So dd 1 thuong bao gdm budce thuc hién phan Gng gitta hop chit
¢6 cong thuc (IV) va (VI), tuy y véi sy c6 mit ciua chit bd sung thich hop nhu kali
iodua va bazo thich hgp nhu kali cacbonat trong dung moi thich hgp nhu axetonitril.

Néu L! 1a clo, budc (ii) cta So dd 1 thudong bao gdm budc cho hop chét c6 cong
thirc (VII) phan tmg véi chét phan tng c6 kha ning chuyén héa nhém hydroxyl thanh
nhém d& doi chuyén, vi du, metylsulfonyl clorua, v4i sy c¢6 mat cia bazo nhu
trietylamin.

Hop chét c6 cong thirc IV) trong d6 X 1a N, U la cacbon va R® 14 hydroxymetyl

¢6 thé dugc diéu ché theo So dd 2 sau day:
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So dd 2

3
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Y
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7 E buo.c (V%) .
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5
(X1
budce (vii)
0]
N N
bude (viii N
zj/ \ 18(0/¥ (Vlu) H— N
L 7 OH - \
7 OH
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trong d6 L3, L*, L’ va LS 1a nhom rdi chuyén thich hop, nhu nguyén tir halogen (cu thé

1a flo, brom hodc clo) va R® va L? nhu duoc xac dinh trén day.
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Néu L3 va L* ddu 1a flo, buée (i) ctia So dd 2 thuong bao gdm budc cho hop
chét c6 cong thie (VIID) phan Gng v6i bazo nhu natri bis(trimetylsilyl)amit vdi sur c6
mit cla tetrahydrofuran va isobutronitril trong dung méi thich hgp nhu toluen. Vi du

vé phan tmg nay dugc md ta trong ban mo ta nay trong Qua trinh diéu ché 11.

Buéc (ii) ciia So dd 2 bao gdm budce thuc hién phan tng véi tac nhan (chéf)
khir thich hgp va thudng bao gdm budc cho hop chét c6 cong thirc (IX) phan Gng vai
phirc chit boran-tetrahydrofuran v6i sy c¢6 mat cia dung mdi thich hop nhu
tetrahydrofuran. Vi du vé phan tmg ndy dugc md ta trong ban mo ta ndy trong Qué
trinh diéu ché 12. Bude (ii) cia So dd 2 ciing c6 thé thudng bao gbdm buéc cho hop
chét c6 cong thirc (IX) phén (g voi niken(II) clorua hexahydrat sau d6 bd sung natri
bohydrua. Vi du vé phan mg nay dwoc md ta trong ban md ta nay trong Qud trinh diéu

ché 12, qu4 trinh diéu ché khac.

Budce (iii) cia So d6 2 thuong bao gdm buédce tao vong cho hgp chit c6 cong
thire (X) bang cach st dung bazo thich hgp, vi du, kali cacbonat va dung moéi thich
hop nhu NMP. Vi du vé phan tmg nay duoc md ta trong ban md ta nay trong Qua trinh
diéu ché 13.

Bude (iv) ciia So dd 2 thuong bao gdm budce cho hop chét ¢6 cong thire (XI)
phan tmg v6i hop chat ¢6 cong thitc R>-M, trong d6 R® nhu dugc xéc dinh trén déy va
M la phan ctia nhém co kim sao cho R>-M la chét phan tng co kim nucleophin nhu
hop chit co kém halogenua. Ngoai ra, budc (iv) thuong bao gdm buédc st dung lithi
bromua, chit xuc tac, nhu [1,3-bis(2,6-diisopropylphenyl)imidazol-2-yliden](3-
clopyridyl)paladi(Il) diclorua, trong hé dung mdi thich hop, vi du, tetrahydrofuran va
NMP. Vi du vé phan ing nay dugc md ta trong ban md ta nay trong Qua trinh didu ché
15.

Budc (v) ciia So dd 2 thudng bao gdm budc halogen héa hop chét c6 cong thirc
(XII), vi du, bang cich st dung N-bromosuxcinimit trong dimetylformamit. Vi du vé
phén Gmg nay dugc mo ta trong ban mo ta nay trong Qua trinh diéu ché 16.

Budce (vi) ciia So dd 2 bao gdm budc lithi héa va thuc hién phén ung voi tac
nhén electrophin thich hop dé bd sung nhém formyl, va thudng bao gdm budc cho hop
chét c6 cong thic (XIII) phan (g véi MeLi trong THF, tiép theo b sung tBuli trong

hexan, sau d6 bd sung dimetylformamit. Vi du vé& phan tmg nay dugc md ta trong ban
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md ta ndy trong Qua trinh didu ché 17.

Buéc (vii) ctia So dd 2 bao gdm bude khir nhém formyl bang tic nhéan khi
thich hop va thudng bao gdm budc cho hgp chét ¢6 cong thire (XIV) phan tmg véi
natri bohydrua trong metanol. Vi du vé phan ung nay dugc mo ta trong ban mo ta ndy

trong Qua trinh diéu ché 17.

Néu L2 1a halogen nhu clo, buéc (viii) ctia So d6 2 thudng bao gdm budc cho
hop chét ¢6 cong thirc (XV) phan tng véi haloaxetyl halogenua nhu cloaxetyl clorua
trong MeCN, sau d6 bd sung kali cacbonat trong metanol. Vi du vé phan tmg nay dugc
mo ta trong ban mo td nay trong Qué trinh didu ché 18. Ngoai ra, hop chét c6 cong
thite (XIII) ¢6 thé dwoc chuyén hoa thanh hop chit c6 cong thirc (XV) bang cach
chuyén hoa twong tu nhu cach chuyén héa duge mo ta trong Qué trinh didu ché tir 25

dén 29.

Cén phai hiéu ring hop chdt c6 cong thirc (XV) trong d6 RS 1a
CH(OR¥)CH,0R? ¢6 thé dugc didu ché theo cach twong tu nhu So dd 2 trén day bang
cach thay ddi cac budc (v) trén So dd 2. Vi du vé cac phan mg thich hop dugc md ta

trong ban mo ta nay trong Qua trinh diéu ché tir 38 dén 42.

Hop chét trong d6 X 1a NR3, U 1a cacbon va R® =0 c6 thé dugc tong hop bang
cach st dung su chuyén héa 14n nhau gitta nhém chirc qua chét trung gian thich hop
ctia So dd 2 hodc din xuit dugc bao vé cua chung, vi du, nhu dwgc minh hoa trong

Qua trinh diéu ché tir 22 dén 24, 30 dén 35 va 50.

Ciing can phai hiéu rang hop chit c6 cong thirc (IV) trong d6 R® 1a n-butyl
khéng dugc thé hoidc, theo phuong 4n khac, cic nhém benzyl duoc thé c6 thé duoc
didu ché theo cach twong tu nhu So dd 2 trén ddy bing cach thay ddi chét phan tmg co
kim dugc sir dung trong budc (iv) ciia So dd 2. Vi du vé phan tmg nay dugc md ta

trong ban md ta nay trong Qua trinh diéu ché 15A, 15B va 15C.

Hop chét trong d6 X 1a CR?, U 1 nito va RS 14 oxo ¢ thé dugc tdng hop bing
cach sir dung cac chuyén héa twong tu nhu cic chuyén hoa duge md ta trong qua trinh

diéu ché tir 43 dén 49 va 51 dén 58.

Hop chét co cong thuc (V), hodc tuy y dan xuét duge bao vé cia chung, ¢ thé

dugc didu ché theo So dd 3 sau:
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So dd 3
HO HO 7
(\NH bude (i) K\N/P budc (ii) P
B &
PZ/NW) pz/N

—_—
P> N\H

(XVI) XV

XVl
o budec (iii)
- NH
15?1 (XIX)

trong d6 R!, R? va P2 1a nhu dugc xé4c dinh trén ddy cho hop chét c6 cong thirc (V), L7
12 nhom roi chuyén thich hop nhu nguyén ti halogen (vi dy, clo) va P* 1a nhom bao vé

thich hop, nhu benzyl.

Néu P3 1a benzyl, budc (i) ciia So dd 3 thudng bao gdm budc cho hop chét c6
cong thic (XVI) phan tng véi benzaldehyt voi sy ¢6 mét cua tac nhan khir thich hop
nhu natri triaxetoxybohydrua va 1,2-dicloetan. Vi du vé phan ung nay dugc mo ta

trong ban mo ta nay trong Quad trinh didu ché 5.

Néu L7 1a clo, budc (ii) ciia So d6 3 thudong bao gdm budc cho hop chit c6 cong
thirc (XVII) phan Gng véi metansulfonyl clorua véi sy ¢ mdt cua trietylamin va
diclometan. Vi du vé phan tmg ndy dugc mo t trong ban mo t& ndy trong Qua trinh

diéu cheé 6.

Buéc (iii) cia So dd 3 thudng bao gdm bude thuc hién phan tmg giita hop chét
¢6 cdng thirc (XVIII) véi (XIX) véi su ¢ mit cua bazo nhu kali cacbonat, chit bd
sung nhu kali iodua trong dung mdi thich hgp nhu axetonitril. Vi du vé phan (mg nay

dugc mo ta trong ban mo ta nay trong Qua trinh diéu ché 7.

Budce (iv) cua So dd 3 thudng bao gdm budc khir nhém bao vé phan tmg. Vi
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du, néu P? 1a benzyl, bude (iv) thudong bao gdm budc hydro héa hop chét c6 cong thic
(XX) v6i su ¢6 mit ctia chit xtic tac thich hgp nhu paladi trén cacbon trong hé dung
mdi thich hop nhu etanol hogc hdn hgp cia axetic axit va etanol. Vi du vé phéan tng

nay dugc mo ta trong ban md ta nay trong Qua trinh diéu ché 8.

Ngoai ra hop chit co cong thie (I) ¢6 thd duoc tdng hop bang cach cho hop
chét c¢6 cong thirc (XXI):

(XXT)

hodc tiy y dan xuit dugc bao vé cia ching, trong d6 R! va R?1a nhu dugc xac dinh
trén day cho hop chat ¢ cong thirc (I) va P? 1a nhém béo vé thich hop nhu nhom tert-
butyloxycacbonyl (tBoc), phan tmg v6i hop chit ¢6 cong thire (XXII):

(XXII)
trong d6 X, U, R’ va R® nhu dugc xac dinh trén ddy, sau d6 thyc hién phan g khir
nhém bao vé thich hop dé loai bé nhom bao vé P2 va nhom bao vé khac bét ky.

Mot vi du vé thich hop hop chét ¢ cong thire (XXII) bao gdm hop chét ¢ cong
thirc (XV) nhu dugc xé4c dinh trén day.

Phén tng nay thudng bao gdm budc cho hop chét c6 cong thire (XXI) phan tng
v6i hop chét c6 cong thire (XXII), nhur hop chét c¢6 cong thirc (XV), trong dung moi

thich hgp va véi nhiét do thich hop, vi du, nhiét dd mdi truong, véi su ¢ mit cua bazo
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thich hop va chit phan tmg c6 thé hoat hoa nhom axit carboxylic c6 mit trong hop
chit c6 cong thirc (XXI). Dung méi thich hop t6t hon 1a tro dbi v6i chét phan tng
duoc st dung, vi dy, diclometan. Vi du vé thich hgp bazo 12 trietylamin va N,N-
diisopropyletylamin (DIPEA). Vi du vé thich hop chét phan tmg hoat héa 13 bromo-
tris-pyrolidino-phosphoni  hexoflophosphat ~(PyBrop), ~O-benzotriazol-N,N,.N',N-
tetrametyl-uroni-hexaflo-phosphat (HBTU), 1,1’-cacbonyldiimidazol, 1-etyl-3-(3’-
dimetylaminopropyl)-carbodiimit hydroclorua (EDC) va 2-(7-aza-1H-benzotriazol-1-
yl)-1,1,3,3-tetrametyluroni hexaflophosphat) (HATU). Budc nay co thé tuy y duoc
thuc hién vé6i sy c6 méat cua lugng chét xtc tac hodc luong ty luong thich hgp chét
phan ung hoat héa khac nhu 1-hydroxybenzotriazol (HOBt) hodc 1-
hydroxyazabenzotriazol (HOAL).

Hop chit c¢6 cong thirc (XXI) hogc tuy y dan xuét dugc bao vé cia ching co thé
duoc didu ché tir hop chét co cong thirc (V) hodc tuy y dan xuét dugc bao vé clia
ching nhu dugc xac dinh trén day bang phuong phap da biét trong linh vurc k¥ thuat
ndy, vi du, bang phan tng véi este cla axit monohaloaxetic nhu benzyl bromoaxetat
vOi sy c6 mit cua bazo thich hop nhu kali cacbonat trong dung moéi thich hgp nhu
axetonitril; va sau d6 thity phan este (hoéc tuy y hydro phan d6i voi truong hop benzyl
este). Hop chét ¢6 cong thirc (1) ¢6 thé dugc diéu ché theo cach twong tu cich duge md

ta trong Qué trinh diéu ché tir 1 dén 5.

Hop chit c6 cong thire (XXII) ¢6 thé dugc didu ché bang bang cach sir dung cac
chuyén hoa twong tu nhu cac chuyén hoéa dugc mo ta trong So dd 2 hodc qua trinh diéu

ché tir 38 dén 42; 22 dén 24, 30 dén 35 va 50; hodc 43 dén 49 va 51 dén 58 sau.,

Cén phai hiéu ring mot sb hop chét, vi du, hop chét c6 cong thire (I), (ID), (I1I),
V), (VI), (VII), (XVI), (XVII), (XVII), (XIX), (XX), (XXI) va (XXII) co thé ton tai
& dang chit ddng phéan khéng dbi quang va/hodc chét ddng phan dbi anh khéc nhau va
ma qua trinh diéu ché cia ching c6 thé cho phép str dung tién chit tdng hop tinh khiét
v& miat ddng phan ddi anh.

Theo phuong an khac, tién chit raxemic c6 thé duoc st dung va hdn hop cia
chit ddng phén khong ddi quang duoc tao ra trong cac bude nay co thé duoc tach bing
phuong phap da biét ddi v6i ngudi cé trinh do trung binh trong linh vuc k§ thuat nay,

vi du, bing cach st dung sic ky diéu ché bt d6i hoic khong bat dbi hodc phan giai
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bang céch st dung dan xuit dong phan khong dbi quang: vi du qua trinh két tinh cta
mubi dugc tao ra véi axit tinh khiét v& mit déng phéan ddi anh nhu axit L-tartaric; hodc
qua trinh tach chit ddng phan dbi anh tir dan xuit ddng phan khong dbi quang dugc
tao ra bang céach tao lién két cong hoa tri chit phu trg bét dbi tinh kiét v& mit dbi anh
1én trén hop chét nay, sau do tach bang cach st dung phuong phap nhu sdc ky bat d6i
thong dung. Sau do, lién két cong hoa tri trén day bi phén cit dé tao ra san phém tinh

khiét v& mit ddng phan ddi anh thich hop.

Chét trung gian can thiét, vi dy, hop chét ¢6 cong thire (IIT), (VI), (VIID), R>-M,
(XVI) va (XIX) ¢6 ban trén thi truong, la da biét trong tai liéu trong linh vuc k¥ thuat
nay, dugc didu ché bing phuong phap twong tw v6i cic phuong phap trong tai li€u
trong linh vuc ky thudt nay hodc dugc didu ché biang phuong phdp tuong tu voi
phuong phép dugc md ta trong vi du qua trinh thuc nghiém sau day. Céc hop chét
khéc c6 thé duoc didu ché bing cach chuyén hoa 1an nhau gitta nhém chic ciia nhém

R!, R RS va R® bing céch st dung phuong phép da biét trong linh vuc k§ thudt nay.

Theo mot phuong an khéc, sang ché d& cap dén hop chét trung gian méi. Theo
mot phuong 4n, sang ché dé cap dén hop chét trung gian mé&i c6 cong thic (II) hodc
(IV) hodc (V) hodc (VII) hodc (XX). Theo phuong an khic, sing ché @ cap dén hop
chét trung gian méi c6 cdng thire (XXI) hode (XXII).

Nhém bao vé

Trong cé4c cta phan ung duoc md ta trén day, can phai bao vé mot hodc nhidu
nhom dé ngin nglra phan ng xdy ra tai vi tri khong mong mudn trong phén t&r. Vi du
v& nhom bao vé, va phuong phap bao vé va khir nhém bao vé nhom chuec, ¢o thé duoc
md ta trong tai liéu Protective Groups in Organic Synthesis (cla tac gia T. Green va P.

Wuts; 3rd Edition; John Wiley and Sons, 1999).

Cu thé nhém R! va R2¢6 thé duge téng hop ¢ dang dugc bao vé va nhém béao
vé duogc loai bo dé tao ra hop chét c6 cong thirc (I).

Nhom hydroxy co thd duoc bao vé, vi du, & dang ete (-OR) hodc este (-
OC(=O)R), vi du: t-butyl ete; tetrahydropyranyl (THP) ete; benzyl, benzhydryl
(diphenylmetyl), hodc trityl (triphenylmetyl) ete; trimetylsilyl hodc t-butyldimetylsilyl
ete; hodc axetyl este (-OC(=0O)CH3).
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Nhom aldehyt hodc keton ¢ thé duogc bao vé, vi du, lan lugt & dang axetal (R-
CH(OR),) hoic ketal (R2C(OR)2), trong d6 nhom cacbonyl (>C=0) dugc xu ly bing,
vi duy, rugu béc nhit. Nhém aldehyt hoic keton dugc tai tao lai mot cach dé dang b%mg

cach thuy phén bang cach st dung lugng du cta nude voi sy c6 mat cua axit.

Nhém amin ¢6 thé duge bao vé, vi du, & dang amit (-NRCO-R) hodc carbamat
(-NRCO-OR), vi du: metyl amit (-NHCO-CHs); benzyl carbamat (-NHCO-
OCH2CsHs, -NH-Cbz  hoic  NH-Z2); o dang  t-butyl carbamat
(-NHCO-OC(CHs)3,  -NH-Boc);  2-biphenyl-2-propyl  carbamat (-NHCO-
OC(CH3)2C¢H4CeHs, -NH-Bpoc), & dang 9-fluorenylmetyl carbamat (-NH-Fmoc), ¢
dang 6-nitroveratryl carbamat (-NH-Nvoc), 6 dang 2-trimetylsilyletyl carbamat (-NH-
Teoc), & dang 2,2,2-tricloetyl carbamat (-NH-Troc), & dang alyl carbamat
(-NH-Alloc), hodc & dang 2(-phenylsulfonyl)etyl carbamat (-NH-Psec).

Vi dy, trong hop chit ¢6 cong thic II chira amino nhém, amino nhém nay c6
thé dugc bao vé béng nhém bao vé nhu dugce x4c dinh trén ddy, mot nhom bao v€ cu
thé 1a nhom tert-butyloxycacbonyl (Boc) ddng thdi thuc hién qua trinh tao chirc bd
sung. Néu khong phai bién ddi nhém amino, thi nhém bao vé c6 thé duge cho tham gia
cac phan tmng tiép theo dé tao ra dang dugc bdo vé tai nguyén tit N cla hop chit ¢o
cong thirc (I) ma sau do co thé dugc khtr bao vé bing phuong phép tiéu chudn (vi du,
bang cach xit ly voi axit d6i voi truong hop nhém Boc) dé tao ra hop chét ¢ cong

thire (1).

Cac nhém bao vé khac dbi véi amin, nhu amin vong va nhém N-H di vong, bao
gdbm nhém toluensulfonyl (tosyl) va metansulfonyl (mesyl), nhém benzyl nhu nhom

para-metoxybenzyl (PMB) va nhom tetrahydropyranyl (THP).

Nhoém axit carboxylic ¢ thé dugc bao vé & dang este, vi du: Ci7alkyl este (vi
du, metyl este; t-butyl este); Ci.7 haloalkyl este (vi du, Ci.7 trihaloalkyl este); triCi.7
alkylsilyl-Ci.7alkyl este; hodc Csaoaryl-Ci7alkyl este (vi du, benzyl este; nitrobenzyl
este; para-metoxybenzyl este. Nhom thiol ¢ thé dugc bao vé, vi du, & dang thioete

(-SR), vi du: benzyl thioete; axetamidometyl ete (-S-CH2NHC(=0)CHs).
Qua trinh tach va qua trinh tinh ché cia hop chit theo sang ché
Hop chét theo sang ché ¢ thé duge tach va duge tinh ché theo phwong phap

chuén da biét ddi voi ngudi 6 trinh d9 trung binh trong linh vyc k¥ thuat nay va vi du
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vé& phuong phéap nay bao gdbm k¥ thuat sic ky nhu sic ky cot (vi dy, sic ky nhanh) va
HPLC. Mét ky thuét dic biét hiru dung dé tinh ché hop chét 1a sic ky long didu ché
bang cach st dung phuong phap khdi phd dé phat hién hop chét dugc tinh ché tir cot
sdc ky.

LC-MS didu ché 1a phuong phap tiéu chudn va hiéu qua dugc sir dung d¢ tinh
ché cac phéan tir hitu co nhd nhu hop chit dugc mo ta trong ban mo ta nay. Phuong
phép dung cho sic ky 16ng (Liquid Chromatography - LC) va phuong phép khéi phd
(Mass Spectrometry - MS) c6 thé dugc bién dbi dé tach t6t hon hdn hop chét tho va
ning cao kha ning phét hién ctia mau bing MS. Viéc 1am t6i wu hoa phuong phép LC
gradien diéu ché s& bao gbm viéc thay ddi cot, dung moi rira giai dé bay hoi va chét
bién tinh, va gradien. C4c phuong phap 12 da biét trong linh vuc k§ thuat nay dé t6i wu
héa phuong phap LC-MS diéu ché va sau do sir dung ching dé tinh ché hop chét. Cac
phuong phdp nay duoc md td trong Rosentreter U, Huber U.; Optimal fraction
collecting in preparative LC/MS; J Comb Chem.; 2004; 6(2), 159-64 va Leister W,
Strauss K, Wisnoski D, Zhao Z, Lindsley C., Development of a custom high-
throughput preparative liquid chromatography/mass spectrometer platform for
preparative purification and analytical analysis of compound libraries; J Comb Chem.;
2003; 5(3); 322-9. Vi du, vé& hé théng nay d& tinh ché hop chét bing LC-MS diéu ché
duoc mo ta sau ddy trong phan Vi du thuc hién sang ché (dudi tiéu dé “Hé théng LC-

MS dé tinh ché cht truc tiép”).

Phuong phép tai két tinh hop chét c6 cong thﬁc (D) va mudi cta ching c6 thé
duge thuc hién bang phuong phép da biét dbi voi nguoi co hidu biét trung binh trong
linh vuc nay — xem vi du (P. Heinrich Stahl (Editor), Camille G. Wermuth (Editor),
ISBN: 3-90639-026-8, Handbook of Pharmaceutical Salts: Properties, Selection, and
Use, Chuong 8, Nha xuét ban Wiley-VCH). San phdm thu dugc tir phan tmg hitu co 13
it khi tinh khiét khi duoc tach mot cach truc tiép tir hdn hop phan tmg. Néu hop chét
(hodc mubi cua chung) & dang rin, n6 ¢o thé duge tinh ché va/hodc duge két tinh béng
tai két tinh tr dung moéi thich hop. Tét hon néu dung moi t6t dung cho qua trinh tai két
tinh hoa tan lugng vira phai cac chét cin duoc tinh ché & nhiét d6 cao nhung chi hoa
tan lugng nhé cac chit & nhiét do thdp hon. Tt hon 14 hoa tan tap chit mot cach dé
dang & nhiét d thap hodc khong hoa tan. Cubi cing, tot hon 12 dung mdi dwgc loai bo

mot cach dé dang ra khéi san pham dugc tinh ché. Diéu nay nghia 1 n6 thuong c
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_nhiét do so6i tuong dbi thép va ngudi c6 trinh do trung binh trong linh vuc k¥ thuat nay
s& chon ra dugc dung mdi ding dé tai két tinh d6i voi hop chét cu thé, hoic néu khong
c6 thong tin vé dung moi nay, thi s& thuc hién thir nghiém cho mdt s6 dung mai. pé
thu duge hiéu sudt cao dbi voi chit duge tinh ché, lwong t6i thiéu ciia dung modi néng
dé hoa tan tAt ca cac chit khong tinh khiét dugc st dung. Trén thuc té, luong nhiéu
hon tir 3 dén 5% nhidu hon so v6i luong dung moi can thiét duge st dung dé dung
dich khong bdo hoa. Néu hop chat khong tinh khiét chira tap chit ma khong hoa tan
trong dung moi, thi tap chét c6 thé dugc loai bo bang cach loc va sau d6 két tinh dung
dich. Ngoai ra, néu hop chét khong tinh khiét chira vét ciia hop chét c6 mau ma khong
thuoc vé& ban chit ciia hop chét nay, thi n6 co thd duogc loai bé bing cach bd sung nhé
luong chit khir mau, vi dy, than hoat tinh vao dung dich néng, loc bd va sau dé két
tinh. Qua trinh két tinh thuong tu xdy ra do viéc lam lanh dung dich. Néu qua trinh két
tinh khong tw x4y ra, né c6 thé thuc hién bang cach lam lanh dung dich ny & nhiét do
phong hodc bd sung don tinh thé ctia hop chit tinh khiét (mm tinh thé). Qua trinh tai
két tinh cling co thé duoc thuc hién vi/hoic duoc lam ti u bﬁng st dung dung moi it
tan hodc ddng dung moi. Pbi véi trudng hop nay, hop chéit duoc hoa tan trong dung
mdi thich hop & nhiét do cao hon, dugc loc va sau d6 dung moi bd sung trong d6 hop
chét can thiét c6 d6 hoa tan thép duge bd sung dé hd tro qua trinh két tinh. Sau do, tinh
thé thuong 14 duoc tach bang loc chan khong, dugc rira va sau d6 dugce 1am kho, vi dy,

trong 10 sdy hodc bang cach hut am.

Vi du khac v& phuong phap dé tinh ché bao gdbm phuong phap thing hoa, ma
bao gdm budc gia nhiét budc dudi chan khong vi du bing céach st dung dng lam lanh,
va qué trinh két tinh tir hdn hgp nong chéay (Crystallization Technology Handbook 2nd
Edition, duogc bién tap boi A. Mersmann, 2001).

Téac dung sinh hoc

Hop chét theo sang ché, nhém phu va vi du cla chung, 1a cac chét dbi khang
ctia protein trc ché su chét té bao theo chuong trinh (IAP), va ma c6 thé hitu dung dé
ngédn nglra hodc diéu tri tinh trang bénh hodc tinh trang bénh ly dugc mo ta trong ban
moé ta nay. Ngoai ra hop chit theo sang ché, va nhém phu ciia ching, hitu dung aé
ngan ngira hodc diéu tri bénh hoic tinh trang bénh 1y xay ra qua trung gian [AP. Phén
mo ta ddi véi viée ngén nglra hodc viéc phong hodc diéu tri tinh trang bénh hodc tinh

trang bénh 1y nhu bénh ung thu bao gdm viéc 1am thuyén gidm hoic 1am giadm ty 1&
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méc phai bénh ung thu.

Do d6, vi du, cin phai hiéu rang hop chit theo séng ché hiru dung trong viéc

lam thuyén giam hogc lam gidm ty 1€ méc phai bénh ung thu.

Hop chét theo sang ché ¢6 thé hitu dung dbi véi viee diéu tri cho ngudi truéng

thanh. Hop cht theo séng ché c6 thé hitu dung d6i véi viée diéu trj cho tré em.

Dic biét hon 13, hop chét c6 cong thire (I) va nhom phu ciia ching 1a chét ddi
khang ctia IAP. Vi du, hop chét theo sang ché c6 4i lyc dbi v6i XIAP, cIAP1 va/hodc
cIAP2, va dic biét 1a IAP dugc chon tir XIAP va cIAPI.

Cac hop chét cu thé 1a hop chit ma c6 ai luc dbi véi mot hodc nhiéu IAP dugc
chon tir XIAP, cIAP1 va cIAP2. Céc hop chét cu thé theo sang ché 1a cac hop chét ¢6
gia tri ICso nhé hon 0,1 pM.

Chét dbi khang hop chét ¢6 cong thitc (I) c6 kha ning gin két véi IAP va 6
hidu qua déi véi IAP. Theo mdt phuong an, chét d6i khang 1a hop chét c6 cong thirc
(I) ¢6 @0 chon loc dbi véi mot hoic nhiéu IAP trong sd cac thanh vién ho IAP, va ¢
thé ghn két v6i vivhodic c6 4i luc déi voi XIAP vi/hogc cIAP, tt hon 1a gin két véi

va/hoic ¢6 i luc doi voi thanh vién khéc trong s6 cac thanh vién ho TAP.

Ngoai ra, nhiéu hop chét trong sb cac hop chét theo séng ché c6 d6 chon loc dbi
véi XIAP so v6i cIAP hodc ngugc lai, dd chon loc dbi vai cIAP so véi XIAP (cu thé 1a
cIAP1), va hop chit nay 1a mot phuong an cia sang ché. Dic biét 1a hop chét theo
sang ché c6 thé ¢6 4i lwc 16n hon it nhdt 10 14n dbi véi mot hogc nhiéu thanh vién ho
IAP, dic biét 1a XIAP, cIAP1 va/hodc cIAP2 hon cac thanh vién cta ho IAP. Diéu nay
¢6 th8 duge xac dinh bang cach sit dung phuong phéap dugc md ta trong ban mo ta nay.
Theo phuong an khéac, hop chit theo sang ché c6 thé c6 4i luc twong duong dbi véi
XIAP, cIAP1 va/hodc cIAP2, dic biét 1a ai luc twong duong (cu thé hon, & luc nhd
hon 10 14n) dbi véi XIAP va cIAPL.

Hoat tinh d6i véi XIAP va cIAP1 c6 thé dic biét c6 loi. Viéc ddi khang XIAP
va cIAP1 véi hiéu qua tuong duong co thé lam khoi phét su chét t& bao theo chuong
trinh bang cach hoat hoa caspaza-8 va chuyén tir sy truyén tin hiéu NF-kB thuc day su
séng huéng vé su chét té bao theo chuong trinh; va sy d6i khang hiéu qua XIAP sé tao

ra su chét té bao theo chuong trinh trude co ché tu chdng lai bt ky dugc didu hoa ting
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dé ngan ngira qua trinh nay. Khi thiéu hut cIAP1 do sy tu ubiqutin héa va thoai bién
proteasom, xuét hién su diéu hoa tang tam thoi dbi véi su truyén tin hiéu NF-xB ma
chiu trach nhiém cho su biéu hién ctia TNF-alpha trong dong té bao nhay — diéu nay
cling chiu trach nhiém cho su diéu hoa ting cia cic yéu té chéng lai su tu chét té bao
theo chuong trinh nhu cIAP2 va c-FLIP. Do d6, ¢6 nhu ciu dbi véi su dbi khéng XIAP
hidu qua dé c6 thé 1am hoat hoa caspaza tic dong va gy chét té bao, hon 1a tao ra kha
ning khang lai qua trung gian cIAP2. Ddc tinh ma tao ra do viéc dinh lidu hop chét
ndy in vivo thuong dugc cho 13 s& phat sinh tir viéc gay ra su truyén tin NF-xB hiéu
tam thoi va sy didu hoa ting dbi véi xytokin gy viém, ma xay ra chi qua trung gian
béng su dbi khang cIAP1/2. Do d6, hiéu qua kép co thé tao ra huéng tri liéu méi trude

khi gip phai van dé vé doc tinh 1am han ché liéu dung.

Chtrc ndng cua IAP trong viéc kidm soat su chét t& bao theo chuong trinh ciing
lién quan dén cac bénh, bao gdm cac rdi loan lién quan dén sy tich tu té bao (vi dy,
bénh ung thu, cac r6i loan tw mién dich, chirng viém va su tai hep van tim), céac rdi
loan trong d6 su chét qua nhiéu t& bao theo chwong trinh gay ra sy tdn thét té bao (vi
du, dot quy, chirng suy tim, bénh thoai hoa té bao than kinh nhu bénh Alzheimer, bénh
Parkinson, bénh Huntington, bénh xo cing teo co mdt bén, AIDS, ching thiéu méu
cuc bd (dot quy, bénh nhdi mau co tim) va ching lodng xuong, hodc viéc diéu tri bénh

te mién dich nhu bénh da xo ciing (MS).

Do d6, cin phai hiéu ring hop chit theo sang ché c6 thé hitu dung trong viée
diéu tri tinh trang bénh ly khéc nhu ching viém (vi du ching viém khép bao gbm
viém khép dang thép), bénh viém gan, viém loét dai trang, viém dai trang, tinh tu mién
dich, su tai hep van tim, dot quy, chirng suy tim, tinh trang bénh ly thoai hoa than kinh
nhu bénh Alzheimer, bénh Parkinson, bénh Huntington, bénh loan truong luc co teo,
va bénh xo cing teo co mot bén, AIDS, ching thiéu mau cuc bd nhu chén thuong so
ndo, ton thuong tuy séng, chiing thiéu mau cuc bd & ndo, chimg thiéu mau cuc bo &
ndo/tdn thuong tai twdi mau (reperfusion (I/R) injury), ching thiéu méu cuc bd do tén
thuong hé than kinh trung wong (Central nervous system - CNS) cAp tinh va man tinh,
dot quy hodc bénh nhdi mau co tim, bénh thoai héa vé& hé co xuong nhu chitng lodng
xuong, bénh ty mién dich nhu bénh da xo cimg (MS) va bénh tiéu duong typ I, va
bénh v& mét nhu bénh thoai héa vong mac ma do viéc mat kidm soat dbi véi su chét té

bao theo chuong trinh. Theo m¢t phuong 4n, hop chét theo sang ché c¢6 thé hiru dung
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trong viéc diéu tri bénh do nhiém virut nhu virut herpes, virut pox, virut Epstein-Barr,
virut Sindbis, adenovirut, HIV, HPV, bénh viém gan vi du bénh viém gan B (HBV)
hoic bénh viém gan C (HCV) va HCMV hodc trong viéc diéu tri bénh do vi khuén lao
nhu bénh lao (tuberculosis - TB).

Nho 4i luc d6i voi IAP, hop chét theo sang ché hitu dung dé viéc kiém soét su
chét té bao theo chuong trinh. Do d6, cin phai hiéu rang, hop chét nay c6 thé hitu dung
trong vi€c diéu tri hodc viéc ngan ngura cac roi loan tang sinh nhu bénh ung thu. Ngoai
ra, hop chét theo sang ché c6 thé hiru dung dé diéu tri bénh trong d6 cd rdi loan lién
quan dén su tich tu té bao hodc trong do su chét qua nhiéu té bao theo chuong trinh

gay ra su ton that té bao.

Vi du v& bénh ung thu (va cac dang lanh tinh clia chiing) ma ¢6 thé duoc diéu
tri (hodc bi tc ché) bao gdbm, nhung khéng chi giéi han &, khdi u tir biéu md (u tuyén
va ung thu bidu md bao gdm cac dang khac nhau bénh ung thu tuyén, ung thu biéu mo
c6 vay, ung thu biéu mo té bao chuyén tiép va cac bénh ung thu bidu mé khic) nhu
ung thu biéu mo bang quang va dudng niéu, bénh ung thu va, bénh ung thu duong da
day-rudt (bao gém thuc quan, da day (thudc da day), rudt non, ruft gia, truc trang va
h4u mén), gan (bénh ung thu biéu mé té bao gan), tii mat va hé mat, tuyén tuy ngoai
tiét, than, bénh ung thu phéi (vi du bénh ung thu tuyén, bénh ung thu biéu mb phéi té
bao nho, bénh ung thu biéu md phdi khong té bao nho, ung thu biéu m6 phé quan-phé
nang va bénh u trung biéu mo), dau va cb (vi du bénh ung thu ludi, khoang miéng,
thanh quan, hong, vom mili hong, amidan, tuyén nudc bot, khoang miii va cidc xoang
canh miii), buf‘)ng tring, 6ng dan tring, mang bung, t& cung, 4m hd, duong vit, cb tur
cung, co t cung, mang trong da con, tuyén giap (vi du bénh ung thu té bao dang nang
tuyén giap), thuong than, bénh ung thu tuyén tién liét, da va cac bd phan phu (vi du
bénh ung thu hic td, bénh ung thu té bao biéu md day, bénh ung thu té bao vay, u gai
sung, cac vét cham bét thuong); bénh ung thu mau 4c tinh (cu thé hon, bénh bach cau,
u lympho) va céc rdi loan mau tién 4c tinh va cac rdi loan 4c tinh thép bao gém bénh
ung thuy méu 4c tinh va tinh trang bénh ly lién quan dén té bao dong bach huyét (vi du
bénh bach céu thé lymphd cép tinh (acute lymphocytic leukemia - ALL), bénh bach
ciu thé lympho man tinh (chronic lymphocytic leukemia - CLL), u lymphd té bao B
nhu u lymphé t& bao B 16n khuéch tan (diffuse large B-cell lymphoma — DLBCL), u
lymphd thé nang, u lymphd Burkitt, u lymphé té bao vo, u lymphd té bao T va bénh
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ung thu bach cdu, u lympho té bao diét tu nhién (natural killer - NK), u lymphd
Hodgkin, bénh ung thu bach cau té bao toc, bénh ly gamma don dong chua xac dinh, u
tuong bao, dau tuy, va rdi loan ting sinh md bach huyét sau cdy ghép), va bénh ung
thu mau 4c tinh va tinh trang bénh 1y lién quan dén cac t& bao dong hdng cau (vi du
bénh bach ciu dong tuy cép tinh (acute myelogenous leukemia - AML), bénh bach cau
dong tiy man tinh (chronic myelogenous leukemi - CML), bénh bach ciu tiy don
nhan man tinh (chronic myelomonocytic leukemia - CMML), hoi chimg ting bach cau
4i toan, rdi loan ting sinh tily xwong nhu bénh ting hdng ciu v can, bénh ting tiéu
cau nguyén phat va bénh xo tiy vo cin, hdi chimg ting sinh tiy xwong, hdi ching loan
san tiy, va bénh bach cau tiy bao cép tinh); khéi u c6 ngudn gdc tir trung md, vi du,
bénh ung thu mo lién két (sacom) ctia md mém, xuong hodc sun nhu sacom xuong,
sacom soi, sacom sun, sacom md mém, sacom co tron, sacom md, sacom mach, sacom
Kaposi, sacom Ewing, sacom hoat dich, sacom dang biéu mo, khdi u co chét da day-
rudt non, u md bio 4c tinh va lanh tinh, va sacom bi xo 15i; khéi u cua hé than kinh
trung tdm va ngoai bién (vi du u bao hinh sao, u than kinh dém va u nguyén bao dém,
u mang ndo, u mang nio thét, khéi u tuyén ting va u bao s¢i than kinh); khéi u tuyén
ndi tiét (vi du khdi u tuyén yén, khdi u thuong than, khéi u té bao dao, khdi u tuyén
can giap, khdi u thé ung thu bét thuong va ung thu biéu mo dang tiy cla tuyén giap);
khdi u & mét va bd phén phu (vi du u nguyén bao vong mac); té bao mam va khdi u 14
nudi phoi (vi du u quai, u tinh, u té bao mam chua biét hoa, chira trimg va ung thu da
con); va khdi u & phoi va tré em (vi du u nguyén bao tity, u nguyén bao than kinh, khéi
u Wilms, va khéi u ngoai bi thdn kinh nguyén thity); hodc cac hdi chimg, bim sinh
hodc dang khac, ma lam cho bénh nhén d& méc bénh 4c tinh (vi du, Xeroderma

Pigmentosum).

Su phat trién cia t& bao 1a chirc ning dugc kiém soat chit ché. Bénh ung thu,
finh trang bénh 1y cia su phat trién bt thuong cia t& bao, 12 két qua khi t& bao sao
chép theo cach khong dugc kiém soat (ting vé sb lugng), phat trién khong thé kiém
so4t (ngdy cang 16n hon) vi/hodc giam sé lugng té bao bi chét boi sy gy chét té bao
theo chuong trinh (su chét té bao theo chuong trinh), sy hoai tir, hodc su tu huy té bao.
Theo mdt phwong 4n, su phat trién bat thuong cia té bao duogc chon tir su ting sinh té
bao khéng dugc kiém soat, su phat trién du thira cia té bao hoic su chét t& bao theo

chuong trinh giam. Déc bi¢t 1a, tinh trang bénh ly hodc bénh do sy phat trién bt
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thudong cua t€ bao bénh ung thu. Do d6, trong dugc phém, hop chét theo sang ché duoc
str dung dé diéu tri bénh hodc tinh trang bénh ly bao gdm su phat trién bét thuong clia
té bao (cu thé hon, su phat trién cua té bao khong duogc kiém soat va/hodc nhanh),
bénh hoac tinh trang bénh ly bao gém sy phéat trién bét thudng cua té bao theo mot

phuong 4n 1a bénh ung thu.

Theo mot phuong an, bénh ung thu méau la bénh ung thu bach ciu 4c tinh.

Trong mdt phuong an khac, bénh ung thu mau 4c tinh la u lymphd.

Theo mdt phuong én, bénh can dugc diéu tri 12 bénh ung thu bach ciu, nhu
bénh ung thu bach ciu cép tinh va man tinh, bénh ung thu bach ciu nguyén bao tiy
cAp tinh (AML), va bénh bach ciu thé lymphd man tinh (CLL). Theo m{t phuong én,
bénh ung thu bach cdu 14 bénh DLBCL khang thuéc.

Theo mdt phuong an, u lymphd 12 u lymphd thudc niém mac da day (Mucosa
Asociated Lymphoid Tissue - MALT). Theo mdt phuong 4n, bénh bac ciu 1a bénh
AML.

Theo mot phuong an, bénh ung thu mau &c tinh la bénh dau tiy xuong.

Cac bénh duogc dac trung béng su tao mach lién tuc va khong diéu hoa. Bénh
tang sinh man tinh thuong di kém voi bang su tao mach siu, ma c6 thé gbép phan vao
hodc duy tri tinh trang ting sinh v/hodc dé bi viém, hogic ma lam pha hiy md thong
qua su tdng sinh xam 14n cia mach mau. Su phét trién ctia khdi u va su di can duoc
x4c dinh 1a phu thudc vao su tao mach. Do d6, hop chét theo séng ché c6 thé hitu dung
dé ngan ngira va 1am gidn doan sy khéi phét qué trinh tao mach & khéi u. Pic biét 13,
hop chét theo sang ché c6 thé hitu dung trong viéc diéu tri su di can va bénh ung thu di

-

can.

Su di can hodc bénh di can la sy phat trién bénh tir mot bod phéan hoac phén dén
bd phan hodc phin & xa khic. Bénh ung thu ma c6 thé duoc diéu tri bang hop chét
theo sang ché bao gdm khdi u so cép (cu thé hon, té bao ung thu tai vi tri khoi phat),
xam l4n cuc bd (t€ bao ung thu ma thdm nhép va xdm nhiém céc mod binh thudng xung
quanh vung cuc bg), va khdi u di can (hodc tht cép), cu thé 1a, khdi u ma dugc tao ra
tir t& bao ac tinh ma dugc tudn hoan theo dong mau (su phat trién huyét sinh) hozc
thong qua mach bach huyét hodc xuyén qua cic khoang co thé (trans-coelomic) t6i cac

vi tri va md khéc trong co the.
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Bénh ung thu cu thé bao gdm bénh ung thu biéu mo6 té bao gan, bénh ung thu té
bao héc td, thuc quan, than, rudt gia, dai truc trang, phéi, vi du, bénh u trung biéu mod
ho#c bénh ung thu myén phéi, vu, bang quang, da day-rudt non, bénh ung thu buéng

trimg va bénh ung thu tuyén tién liét.

Bénh ung thu bao gém bénh ung thu than, bénh ung thu té bao hic td, bénh ung
thu rudt gia, phéi, va, budng trimg va bénh ung thu tuyén tién liét. Theo mot phuong
an, bénh ung thu dugc chon tir bénh ung thu té bao hic td, bénh ung thu rudt gia, bénh
ung thu vi va bénh ung thu budng tring. Theo mot phuong 4n, bénh ung thu 1a bénh
ung thu té bao hic td. Theo mot phuong én, bénh ung thu 1a bénh ung thu vi dé viém
nhiém.

Theo mdt phuong 4n, bénh ung thu 1a bénh ung thu phéi, vi du, bénh u trung
bidu mod bao gdm bénh u trung biéu md mang bung 4c tinh hodc bénh u trung biéu md

mang phoi 4c tinh.

Theo mdt phwong an, bénh ung thu 14 bénh ung thu v, dic biét 1a bénh ung thu
v thé bo ba am tinh (triple -ve).

Theo mdt phuong an, bénh ung thu 1a bénh ung thu dai truc trang.

Theo mot phuong én khéc, sdng ché dé cap dén hop chét dugc md ta trong ban
md ta nay dé st dung trong viéc phong hodc diéu tri bénh ung thu cho bénh nhan dugc
chon tir nhém d6i twong méc bénh ung thu véi thanh phan d& viém. Bénh ung thu nay
con duoc goi 1a "kiéu hinh viém" va bao gdm khéi u bang su truyén tin hiéu xytokin
tang (vi dy, TNF). Theo mdt phuong an, bénh ung thu la khdi u d& viém, vi du, bénh
ung thu t& bao hic td, bénh ung thu rudt gia, bénh ung thu vi va bénh ung thu budng

trimg, diic biét 13, ung thu té bao hic td.

Theo mdt phuong 4n, ung thu té bao hic t6 12 ung thu té bao héc td dot bién gen

sinh khdi u RAS.

Mot s6 bénh ung thu c6 kha ning khang lai viéc didu tri bing thudc cu thé.
Diéu nay c6 thé do loai khéi u (bénh ly biéu md 4c tinh thong dung nhét tu c6 kha
nang khéang lai hoa chét) hodc su khang lai cé thé tu phat sinh khi bénh tién trién hodic
két qué 1a cua viéc diéu tri. V& van & nay, phén mo ta dbi voi bénh u trung biéu md

bao gom bénh u trung bi€u mo véi kha nang khang lai chat doc topoisomeraza, chét
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alkyl hoa, antitubulin, antifolat, hop chét platin va xa tri, ddc biét 1a bénh u trung biéu
mod khang lai xisplatin. Tuong tu, phin mo ta dbi v6i bénh dau tiy xuong bao gbm
bénh dau tiy xwong nhay vGi bortezomib hodc bénh dau tiy xwong khéang thube va
phén mb ta ddi v6i bénh bach cu dong tiy man tinh bao gbém bénh bach cau dong tiy

man tinh nhay véi imitanib va bénh bach cau dong tiy man tinh khéng thube.

Bénh ung thu c6 thé bénh ung thu ma nhay véi su d6i khang cua bét ky mot
hoac nhiéu IAP dugc chon tir XIAP, cIAP1, cIAP2, NAIP, ILP2, ML-IAP, survivin va
BRUCE, dic biét hon 1a XIAP, cIAP1, cIAP2, ML-IAP, déc biét nhét 13 XIAP.

Ciing cin phai hiéu ring hop chét theo sang ché, va dic biét 1a hop chét c6 4
luc v6i IAP sé& dic biét hitu dung trong viée diéu tri hodc ngin ngira loai bénh ung thu
lién quan dén hoidc dugc dic trung b%mg su ¢6 mat ctia luong IAP cao hodc sy khuéch
dai 11g22, vi du, bénh ung thu dugc mo td theo sang ché trong doan mé d4u cia ban
mo ta nay.

Luqng IAP cao do su biéu hién qua mirc cua IAP dugc tim théy trong cac bénh
ung thu va rt kho du doan. Ngoai ra, bénh ung thu béang su khuéch dai 1122 cling ¢6
thé nhay véi chéat dbi khang IAP. Luong IAP cao va su khuéch dai 1122 ¢6 thé dugc
xéc dinh bing ky thuét da dugc mo ta vin t4t trong ban mo ta nay. Bénh ung thu cu thé
l1a bénh ma nhay véi chiic ndng cia IAP, ¢c6 thé dugc x4c dinh bang phuong phap nhu

duge mo ta trong doan véi tidu d& “Phuong phap chuin doan”.

Theo mdt phuong an khac, sang ché dé cap dén viée sir dung hop chét dé san
xuét thudc dé didu tri bénh hodc tinh trang bénh ly nhu duoc mo ta trong ban md ta

nay, dic biét l1a bénh ung thu.

Hop chét theo sang ché ciing c6 thé hitu dung trong didu tri su phét trién cia
khéi u, sinh bénh hoc, kha ning khang lai liéu phdp tri liéu hoa va xa tri bing cach lam
nhay t& bao di voi liéu phap hoa tri liéu va 1am tdc nhan chéng lai bénh ung thu di

!

can.

Viéc can thiép tri liéu dé chéng cac loai bénh ung thu can phéi lam tang tinh
trang stress d6i v6i té bao ung thu hudng dich. Pé 1am giam tac dong c6 hai cta tinh
trang stress nay, cac IAP dugc cho tham gia truc tiép @& chdng lai anh huéng cia
thuéc tri bénh ung thu va ché do didu tri. Do do, cac chit dbi khang cua IAP 13 nhom

hoa chét tri liéu v6i kha nang: (i) 1am nhay té bao 4c tinh dbi véi thube chéng ung thu
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va/hodc viée didu tri; (i) am thuyén gidm hodc 1am giam kha ning khing thudc chdng
ung thu va/hodc viéc diéu tri; (iii) dao nguoc kha nang khang thudc chdng ung thu
va/hodc viéc diéu tri; (iv) tao ra hiéu qua cua thube chéng ung thu vd/hodc viéc didu
tri; (v) tri hodn ho#c ngan ngira su khai phat vé kha ning khang thudc chéng ung thu
va/hodc viée diéu tri.

Nho 4i Iuc dbi véi IAP, hop cht theo sang ché s& hitu dung dé kiém soat sy
chét t& bao theo chuong trinh. Do do, can phai hiéu rang, hop chét theo sang ché c6 thé
hitu dung trong viéc diéu tri tinh trang bénh ly khac nhu cac r6i loan viém nhu bénh
viém gan, viém loét dai trang, va viém dai trang; tinh trang bénh ly hoa than kinh nhu
bénh Alzheimer, bénh Parkinson, bénh Huntington, bénh loan truong luc co teo, va
bénh xo cing teo co mot bén; AIDS, chung thiéu mau cuc bd nhu sy tai hep van tim,
chén thuong so ndo, ton thuong tiy séng, chiing thiéu mau cuc bd & ndo, ching thiéu
mau cuc bd & ndo/tén thuong tai tudi méau, ching thiéu mau cuc bd do tdn thuong hé
than kinh trung wong (CNS) c4p tinh va man tinh, dot quy hodc bénh nhdi méu co tim;
bénh thoai hoa vé hé co xuong nhu ching lodng xuwong; bénh tu mién dich nhu bénh
da xo cing (MS) va bénh tiéu dudng typ I, va bénh vé mit nhu bénh thoai hoa vdng

mac.

Ai luc ctia hop chét theo sang ché dung lam chat ddi khang cia IAP c6 thé dugc
xac dinh béng cach st dung thit nghiém sinh hoc va sinh ly hoc dugc md téa trong cac
vi du trong ban mo ta nay va mirc i luc cia hop chét cu thé co thé dugc xac dinh theo
gia tri ICs0. Céc hop chit cu thé theo sang ché 14 hop chét c6 gid tri ICso nho hon 1puM,
déc biét hon 1a nhé hon 0,1 pM.

Theo mot phuong an, sang ché @ cap dén hop chét @& sir dung trong viéc didu
tri bénh hodc tinh trang bénh ly ma x4y ra qua trung gian IAP (vi du, XIAP va/hodc
cIAP, vi du, cIAP1). Theo phuong 4n khéac, sang ché d& cap dén hop chit dé st dung
trong viéc diéu tri bénh hodc tinh trang bénh ly ma biéu hién qué muc IAP (vi duy,
XIAP va/hoac cIAP, vi duy, cIAP1).

Theo mdt phuong 4n, sang ché dé cap dén hop chét dé str dung trong viéc didu
tri bénh hodc tinh trang bénh Iy ma xay ra qua trung gian IAP, trong d6 hop chét 1a chét
d6i khang cua IAP c6 ICso it hon 50 uM trong it nhit mot thir nghiém (vi du, gin két
thay thé) ddi vé6i IAP. Pic biét 1a IAP XIAP, cIAP1 vd/hoic cIAP2, theo phuong an
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khéc, bénh hoic tinh trang bénh ly ma xay ra qua trung gian IAP 1a bénh ung thu ma
duogc déc trung béng su biéu hién qua muc cua it nhit mét IAP vd/hodc su khuéch dai

nhim sic thé 11q22.

Theo mdt phwong an, séng ché @& cap dén hop chat dé sir dung trong viéc diéu
tri bénh hodc tinh trang bénh Iy ma xay ra qua trung gian IAP, trong d6 hop chit ¢6
ICso nhé hon 10 uM dbi vé6i it nhat mot IAP trong thir nghiém (vi du, gén két thay thé)
dbi véi IAP.

Theo mdt phuong an khéc, sang ché dé cép dén viéc str dung hop chét dé san
xuit thudc dé didu tri bénh hodc tinh trang bénh ly ma xay ra qua trung gian IAP, trong
d6 hop chét 1a chét dbi khang ciia IAP ¢6 ICso nhé hon 50 pM déi véi it nhat mot IAP
trong thr nghiém (vi du, gin két thay thé).

Phuong phap chudn doén

Truéc khi st dung hop chét c6 cong thie (I), bénh nhan c6 thé dugc kiém tra dé
x4c dinh 1iéu bénh hodc tinh trang bénh Iy ma bénh nhén méc hodc ¢6 thé mic phai ma
s& nhay v6i viéc didu tri bing hop chat c6 ai lyc ddi véi IAP. Thuét ngit ‘bénh nhén’

bao gom ngudi va dong vét.

Vi du, mAu sinh hoc dugc 14y tir bénh nhén ¢6 thé dugc phan tich dé xac dinh
lidu tinh trang bénh 1y hogc bénh, nhu bénh ung thw, ma bénh nhan hodc c6 thé méc
phai la mdt bénh ma dugc dic trung béng su bét thuong vé gen hodc su biéu hién
protein bt thuong ma 1am tinh sy didu hoa dbi véi lugng ciia IAP hodc lam nhay dbi
v6i con duong vé chirc nang binh thudng clia IAP hodc 1am ting sy didu hoa dbi voi

con duong sinh héa sau d6 cua qua trinh hoat hoa IAP.

Vi du vé cac su bét thuong nay ma tao ra sy hoat héa hogc 1am nhay IAP, su
tdn that, hodc su trc ché con dudng gy chét té bao theo chuong trinh, sy didu hoa ting
thu thé hodc phéi tw, su sai 1éch vé di truyén hoc té bao hodc sy c6 mit cia cic thé dot
bién cua thu thé hogc phéi tir. Khdi u voi sy didu hoa ting ciia IAP, dic biét 1a sy biéu
hién qua muc cua IAP, cb thé dic biét nhay véi chét dbi khéng IAP. Vi du, su biéu
hién qua muc cua XIAP va cIAP dugc xac dinh réng trong cac bénh ung thu nhu dugce

md ta trong Phan tinh trang k¥ thuat clia sang ché.

Su khuéch dai nhi®m séc thé 11q22 dugc phat hién trong dong té bao va khdi u
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so cip tir té bao ung thu biéu md vy cia thuc quan (Imoto et al., 2001) va cb tir cung
(Imoto et al., 2002) cling nhu trong dong té bao/bénh ung thu phdi nguyén phat (Dai et
al., 2003). K¥ thuat héa mo mién dich va k§ thuat phan tich Westen Blot di xac dinh
rang cIAP1 va cIAP2 c6 thé 12 gen dot bién gdy bénh ung thu vi ca hai dugce biéu hién

qua mirc trong cic bénh ung thu trong do6 sy khuéch dai rat hiém nay xay ra.

Thuat ngit su diéu hoa ting bao gdm su biéu hién gia ting hoic su biéu hién
qua mtc, bao gdm su khuéch dai gen (cu thé hon, sao chép nhidu gen), su sai léch vé
di truyén hoc té bao va tang mirc bidu hién bang tac dung phién ma. Do d6, bénh nhan
c6 thé phai lam thir nghiém chudn doan dé phat hién chét danh diu dic trung cho sy
diéu hoa tang cta IAP. Thuit ngit chudn doan bao gdm kiém tra sang loc. Bing chét
danh ddu bao gdm chét danh ddu gen bao gbm, vi du, viéc x4c dinh thanh phin AND
dé xé4c dinh su c6 mit cua sy dot bién IAP hodic sy khuéch dai 11g22. Thudt ngit chat
danh d4u ciing bao gdbm chit danh diu ma dic trung cho sy diéu hoa tang ctia IAP, bao

gbm lugng protein, tinh trang protein va lugng mARN cua protein nay.

Thr nghiém chudn doan va kiém tra sang loc thuong dugce thuc hién trén mau
sinh hoc (cu thé hon, md co thé hodc dich co thé) duoc chon tir mau sinh thiét khdi u,
mAu méu (tach va lam giau t& bao ung thw), dich tiy nio, huyét twong, huyét thanh,
nudc bot, sinh thiét tir chét thai rdn coa co thé, dai, phén tich nhiém séc thé, dich mang

phdi, dich mang bung, dich dudng miéng, sinh thiét da hodc nudc tidu.

Phuong phép phén tich va x4c dinh vé su sai 1éch vé di truyén hoc té bao, su
phong dai gen, su dot bién va su diéu hoa ting cia protein da biét @i véi nguoi co
trinh do trung binh trong linh vuc k§ thuat nay. Phuong phap kiém tra sang loc c¢6 thé
bao gbm, nhung khong chi gidi han &, phuong phép tiéu chuan nhu phan mg khuéch
dai gen nho enzym phién ma ngugc (Reserved-transcriptase polymerase chain reaction
- RT-PCR) hoic trong su lai gidng in situ nhu su lai gidng in situ huynh quang

(Fluorescence in situ hybridization - FISH).

Trong kiém tra sang loc bing RT-PCR, lugng mARN trong khéi u dugc xac
dinh bing cach tao ra ban sao cDNA ciia mARN sau d6 bang cach khuéch dai cDNA
béng PCR. Phuong phap khuéch dai PCR, viéc lua chon doan mdi, va tinh trang bénh
ly dé khuéch dai 1a da biét dbi voi ngudi cé trinh dd trung binh trong linh vuc k¥ thuat

ndy. Viéc str dung axit nucleic va PCR duoc thuc hién bang phuong phép tiéu chudn,
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nhu dugc md ta vi du trong Ausubel, F.M. et al., eds. (2004) Current Protocols in
Molecular Biology, John Wiley and Sons Inc., hodc Innis, M.A. et al., eds. (1990)
PCR Protocols: a guide to methods va applications, Academic Press, San Diego. Phan
ung va viéc st dung bao gbm ky thudt dbi véi axit nucleic cling dugc mo ta trong
Sambrook et al., (2001), 3™ Ed, Molecular Cloning: A Laboratory Manual, Cold
Spring Harbor Laboratory Press. Ngoai ra, kit c6 béan trén thi truong d6i voi RT-PCR
(vi du, Roche Molecular Biochemicals) c6 thé dugc st dung, hodc phuong phap nhu
dugc mo ta trong cac patent My s6 US 4,666,828; 4,683,202; 4,801,531; 5,192,659,
5,272,057, 5,882,864, va 6,218,529 va dugc két hop trong ban md ta ndy bang cach
vién dan.

Vi du vé k§ thuat lai giéng in situ d& xac dinh sy biéu hién mARN s& 1a su lai

gidng in situ huynh quang (FISH) (xem, Angerer (1987) Met. Enzymol., 152: 649).

Sy lai giéng thuong in situ bao gbdm cac buée chinh sau: (1) c¢b dinh md can
phan tich; (2) xir ly lai gidng so bd miu dé tang kha nang x4c dinh axit nucleic huéng
dich, va giam su gin két khong dic hiéu; (3) lai gidng ciia hdn hop cua axit nucleic
thanh axit nucleic trong cu truc sinh hoc hodc mo; (4) sau lai gidng, tién hanh rta aé
loai bd manh axit nucleic khong gén két trong su lai gidng, va (5) phét hién manh axit
nucleic duoc lai gidng. Poan do dugc st dung trong phuong phép nay thuong dugc
danh déu, vi du, bé’mg déng vi phong xa hodc chi thi huynh quang. Poan do cu thé du
dai namg trong, vi dy, tr khoang 50, 100, hodc 200 nucleotit dén khoang 1000
nucleotit hoic nhidu hon, dé cho phép lai gidng dic hidu bang (cAc)axit nucleic huéng
dich dudi diéu kién nghiém ngét. Phuong phép ti€u chuén dé thuc hién FISH dugc mo
ta trong tai liéu Ausubel, F.M. et al., eds. (2004) Current Protocols in Molecular
Biology, John Wiley and Sons Inc and Fluorescence In Situ Hybridization: Technical
Overview by John M. S. Bartlett Molecular Diagnosis of Cancer, Methods and
Protocols, 2nd ed.; ISBN: 1-59259-760-2; March 2004, pps. 077-088; Series: Methods

in Molecular Medicine.

Phuong phap dé xac dinh profin cia su biéu hién gen dugc md ta trong tai
DePrimo et al. (2003), BMC Cancer, 3:3. Phuong phép nay bao gdbm chii yéu cac bude

sau:

cADN soi kép duge tdng hop tir ARN téng bang cach sir dung oligome (dT)24
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dé téng hop doan mdi sgi cADN thu nhét, sau d6 tdng hop soi cADN thu hai bing
doan mdi ngiu nhién. cADN sgi kép duge st dung lam mau dé phién mi in vitro
cARN bing céch sir dung ribonucleotit dugc biotinyl héa. cARN bi pha v& hoéa hoc
theo phuong phdp dugc md ta bai Affymetrix (Santa Clara, CA, USA), va sau d6 dugc

lai gibng qua dém trén cac chudi cua ban do gen ngudi (Human Genome Arrays).

Ngoai ra, san phim protein dugc bidu hién tr mARN c6 thé dugc thir nghiém
bang k§ thuat hoa mé mién dich ciia khdi u mAu, thir nghiém mién dich pha rdn bang
cac khay giéng, phuwong phép Westen blot, ky thuat dién di 2 chidu gel SDS-
polyacrylamit, ELISA, phén tich té bao theo dong chay va phuong phap khic da biét
trong linh vyc k§ thuat nay dé phat hién protein dic hiéu. Phuong phép phat hién s&
bao gdm sir dung khang thé dic hiéu vi tri. Nguoi ¢6 hiéu biét trung binh trong linh
vuc ndy sé hiéu duoc rang tat ca cac k¥ thuat da biét nay dé phat hién su diéu hoa ting
ctia TAP, phat hién cac bién thé IAP hoic dot bién, hodc phét hién sy khuéch dai 1122

6 thé duogc sir dung trong trudng hop nay.

Luong bat thudng clia protein nhu IAP ¢6 thé dwoc xac dinh bang cach sir dung
thir nghiém protein ti€u chuén, vi du, cac thir nghiém dugc md ta trong ban md ta nay.
Luong tdng hodc su biéu hién qua muc ciing c6 thé dugc phat hién trong miu md, vi
du, md khdi u bing cach xac dinh lugng protein bang thir nghiém nhu thit nghiém tir
Chemicon International. Protein li€n quan s€& duogc két tia mién dich tir dich phan giai

ctia mau va lugng cua né duge xac dinh.

Phuong phép khac xac dinh su biéu hién qua mirc hodc ting ctia IAP bao gdm
cac thé ddng dang ctia chung, bao gdm phuong phap xac dinh mat d§ vi mach. Mat do
nay c6 thé, vi du, duoc xac dinh bang cach str dung phuong phép duge mo ta bdi Orre
va Rogers (Int J Cancer (1999), 84(2), 101-8). Phuong phép thir nghiém ciing bao gbm
budce sir dung chat danh dau.

Do d6 tt ca cac k¥ thuat nay cling c6 thé duogc sir dung dé xac dinh khéi u dic
biét 1a thich hop déi véi viée didu tri bing hop chét theo sang ché.

Do d6, theo mdt phuong 4n khac, sdng ché dé cap dén viéc st dung hop chit
theo sang ché dung dé san xudt thudc dé didu tri hodc phong tinh trang bénh hodc tinh
trang bénh ly cho bénh nhan nguodi duoc kiém tra sang loc va dugc xac dinh 1a méc

phai, hodc ¢6 nguy co mac phai bénh hodc tinh trang bénh ly ma s€ nhay véi viéc didu
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tri bang hop chat c6 4i luc dbi véi IAP (cu thé hon, chit ddi khang IAP).

Theo mot phuwong an khac, sang ché dé cap dén hop chét c6 cong thirc (I) dugce
st dung trong diéu tri bénh cho bénh nhan méc phai hodc c6 nguy co méc bénh hodc

tinh trang bénh 1y dugc mo ta trong ban mo ta nay (vi du, bénh ung thu).

Theo mdt phuwong 4n khac nita, sang ché dé cap dén hop chit theo sang ché dé
sit dung trong viéc phong hodc diéu tri bénh ung thu cho bénh nhan dugc chon tur
nhém dbi tuong co su biéu hién qua muc ctia mot hodc nhiéu cua thanh vién ho IAP

(vi du, cIAP va/hodc XIAP).

Theo mot phuong an khac nita, sang ché d cap dén hop chit theo sang ché dé
sir dung trong vi€c phong hodc diéu tri bénh ung thu cho bénh nhan dugc chon c6 su
sai l1énh v& di truyén hoc té bao ma tao ra su biéu hién qua murc cua IAP, vi du, bénh

nhan dugc chon ¢6 su khuéch dai nhidm séc thé 11¢22.

Phuong phép xé4c dinh bing MRI dbi v6i su binh thuong hoa mach (vi du, bing
cach sir dung xung tao anh MRI, chudi xung, va viéc ting sy twong phan dé x4c dinh
thé tic méu, kich thudc mach lien quan va kha ning thdp mach) két hop véi chét danh
dAu sinh hoc tudn hoan cling ¢6 thé dugc str dung dé xac dinh cho viéc diéu tri béng

hop chét theo sang ché.

Do d6, theo mdt phuong 4n khéc, sang ché dé cap dén phuong phap dé chuén
doan va diéu trj tinh trang bénh hoic tinh trang bénh ly xdy ra qua trung gian IAP,
phuong phéap nay bao gém céc budc (i) kiém tra sang loc bénh nhan dé xac dinh liéu
bénh hoic tinh trang bénh 1y ma bénh nhan méc phai hodc c6 thé méc phai c6 phai 14
bénh hoac tinh trang bénh ly ma s& nhay vdi viéc diéu tri bz‘?lng hop chét co &i luc dbi
vl IAP; va (ii) néu bénh hoic tinh trang bénh ly ma bénh nhéin mic co thé nhay véi
viée diéu tri bing hop chit c6 ai luc dbi v6i IAP, thi sau d6 sir dung hop chat c6 cong

thire (I) va nhdm phu hodc vi du vé chiing nhu dugc xac dinh trong ban md ta nay.

Dugc phim

Mic du hoat chét c6 thé duoc str dung & dang riéng r€, tuy nhién t6t hon néu néd
¢6 duge bao ché & dang duge phdm. Theo mot phwong 4n, dugc phdm 13 dugc pham

v trung.

Do d6, sang ché con dé cdp dén dugc pham, nhu dugc xac dinh trén day, va

-93-



25530

phuong phap bao ché dugc phdm bao gdm (vi du, tron) it nhit mot hop chat c6 cong
thic (I) (va nhom phu cta n6 nhu dugce xac dinh trong ban mo ta nay), cing v6i mot
hodc nhiéu ta duoc duge dung va tuy y chét phong ngira hodc tri li€u khac, nhu dugc

mo t4 trong ban md ta nay.

(Céc) ta dugc dugc dung co thé duogc chon tur, vi du, chét mang (vi du, chét
mang rén, long hodc ban rén), t4 dugc, chét pha lodng, chét 1am déy hodc chét don,
chét tao hat, chit phu, chét kiém soat giai phong, chét két dinh, chit giy phan ri, chét
lam tron, chat bao quan, chét chéng oxy hoa, chit dém, chit phén tén, chét lam dic,
chét tao vi, chét tao ngot, chét che diu vi, chét 1am 6n dinh hoic ta dugc bét ky khéc
thong dung trong duogc phérn. Vi du vé cac loai t4 dugc khac nhau cho duoc phém

dwoc md ta chi tiét hon sau day.

Thuét nglr “dugc dung” nhu duge sir dung trong ban mo ta nay dé chi hop chét,
hén hop chét, dugc phim, va/hodc dugce phdm dang liéu ma thich hgp dé sir dung tiép
xtc v6i md cia dbi tuong (vi dy, ngudi) ma khong tao ra qua nhiéu doc tinh, su kich
g, dap tmg di img, hodc van d& hoic bién ching khac, phii hop véi ty 1¢ giita loi
ich/rti ro hop L. M3i chét mang, ta dugc, v.v., phdi 1a “co thé chép nhan duogc” theo

nghia tvong thich véi cc thanh phén khac trong dugce phim.

Duoc phim chira hop chit ¢6 cong thirc (I) c6 thé duge bao ché theo k¥ thuat
da biét, xem, vi dy, tai liéu Remington’s Pharmaceutical Sciences, Mack Publishing

Company, Easton, PA, USA.

Dugc phdm c6 thé & dang bat ky thich hgp dung theo dudng miéng, ngoai
duong ti€u hda, cuc b, trong miii, trong phé quan, dudi ludi, trong mét, tai, truc trang,
trong 4m dao, hodc dudi da. Néu dugc pham dugc ding ngoai duong tiéu héa, ching
¢6 thé duge bao ché dé dung theo duong tinh mach, trong co, dudi mang bung, dudi
da hodc dé st dung truc tiép vao trong bd phén hodc mo dich bé“mg cach ti€ém, truyén
hoéc b%mg cac phuong phap phan phdi khac. Viéc phan phdi c6 thé bang cich tiém
nhanh mot lidu thudc, truyén nhanh hoc truyén 1au hon va c6 thé bang cach phéan phéi

thudc bi dong hodc hodc st dung bom truyén hoic bom tiém.

Duoc phém thich hop cho viéc ding ngoai dudng tiéu héa bao gdm dung dich
tiem vo trung khong chira nudc hodc chira nude ma c6 thé chira chit chéng oxy hoa,

chit dém, chét trc ché vi khuén, ddng dung mdi (dung méi phu trg), chit hoat dong bé
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mit, hdn hgp dung méi hitu co, chét tao phtre xyclodextrin, chét nhii hoa (dé tao ra va lam
n dinh duoc phim dang nhii trong), thanh phén liposom dé tao ra liposom, polyme tao
gel dé tao ra gel polyme, chét bao vé déng kho va hdn hop clia cac chét dé, cung cac chét
khéc, 1am 8n dinh thanh phan hoat tinh trong dang hoa tan va lam cho duoc phim déng
trrong véi mau clia ngudi nhin. Dugce pham ding ngoai dudng tiéu hoa ciing c6 thé sir
dung & dang hdn dich v6 trung khong chira nudc hodc chira nudc ma co thé chira chét
phan tén va chét 1am dic (R. G. Strickly, Solubilizing Excipients in oral va injectable

formulations, Pharmaceutical Research, Vol 21(2) 2004, p 201-230).

Duogc phém c¢6 thé dugc chira trong vat chtra liéu don hoic da lidu, vi du, 6ng
thudc tiém kin, lo nhé va bom tiém d3 dugce lam dﬁy trude, va co thé dugce Iuu trit bao
quén trong diéu kién kho lanh (dong kho) ma chi can b sung chit mang 16ng v tring
vi du, nuéc dé tiém, trudce khi st dung. Theo mot phuong an, dugc ph?lm duoc taora &
dang thanh phan dugc chit trong chai dé tai céu tao bing cach sir dung chét pha loang

thich hop.

Dugc phdm c6 thé dugc didu ché bang cach lam déng kho hop chét c6 cong
thirc (I), hodc nhém phu cua ching. Qua trinh dong khd duoc dung dé chi qua trinh
lam dong lanh dugc pham. Do d6, dong lanh va dong khd 1a céc tlr nghia trong ban mo
ta nay.

Dung dich tiém va hén dich vo trung c6 thé dugc didu ché tir vo tring bot, hat
va vién nho.

Duogc phim theo sang ché @ tiém ngoai dudng tiéu héa ciing ¢6 thé bao gdm
dung dich chita nuéc hodc khong chtra nuée vo trung dugc dung, thé phan tan, hdn
dich hodc nhil trong ciing nhu bot vo tring dé tai cdu tao thanh dung dich tiém vd

tring g hodic thé phan tan ngay truéc khi st dung.

Vi du vé chit mang chira nuéc va khong chira nuée thich hop, chit pha lodng,
cac dung mdi hodc chat din thubc bao gdbm nuéc, etanol, rwou polyhydric (nhu
glyxerol, propylene glycol, polyetylen glycol, va ruou tuwong tu khéc),
carboxymetylxenluloza va hon hgp thich hgp cla chung, dau thyuc vat (nhu diu huéng
duong, diu cdy rum, dau ngii cc hodc dau oliu), va este hitu co thich hgp dé tiém nhu
etyl oleat. D6 chay 1dng thich hop c6 thé dugc duy tri, vi duy, bing cach str dung hdn

hop chit bao hodc lam dic nhu lexitin, bing cach duy tri ¢& hat cn thiét dbi voi

-05-



25530

truong hop thé phan tan, va bang cach sir dung chit hoat dong bé mit.

Duoc phém theo sdng ché cling co thé chira t4 dugc nhu chét bao quan, chét tao
4m, chét tao nhii twong, va chat phan tan. Viéc nvgin ngira tdc dong cta vi sinh vat c6
thé duoc thuc hién bing cach bd sung cac chét chdng vi khuén va chéng ndm, vi du,
paraben, clobutanol, phenol, axit sorbic, va chit twong ty. Dugc phim ciing c6 thé
chtra tac nhan dé diéu chinh truong lyc nhu dudng, natri clorua, va chét twong tu. Su
hép thu kéo dai cia dang dugc phdm dé tiém c6 thé dugc tao ra bang cach bd sung tac

nhan ma tri hodn sy hip thu nhu nhém monostearat va gelatin.

Theo mot phuong an cu thé cia sang ché, dugc phém & dang thich hop cho viée
st dung qua tinh mach (i.v.), vi dy, bing cach tiém hoic truyén. Ddi véi viée sit dung
qua tinh mach, dung dich c6 thé dugc dinh Ivgng & dang, hodc co thé, dugc tiém trong
tai truyén (chira ta dugc dugc dung, nhu 0,9% nudc mudi hoic 5% dextroza), trudc

khi viéc st dung.

Theo mdt phuong an khac, duge phdm & dang thich hop dé st dung dudi da

(sub-cutaneous - s.c.).

Duoc phim dang lidu thich hop dé st dung theo duong miéng bao gbm vién
nén (duge bao hodc khong duoc bao), nang (v cimg hodc mém), vién nén hinh ovan
duoc bao phéng, vién thudc, vién thudc hinh thoi, sird, dung dich, bdt, hat nhd, cdn

ngot va hon dich, vién nén dudi ludi, vién nhén hodc miéng dan nhu miéng dan miéng.

Do d6, duoc phém dang vién nén co thé chua 1idu don cia hoat chét cung véi
chit pha lodng tro hodc chit mang nhu dudng hodc dudng ruou, vi du, lactoza,
sucroza, sorbitol hozic manitol; va/hoic chit pha lodng khong chira dudng nhu natri
cacbonat, canxi phosphat, canxi cacbonat, hodc xenluloza hoic din xuét ctia ching
nhu microcrystalline xenluloza vi tinh thé (microcrystalline cellulose - MCC), metyl
xenluloza, etyl xenluloza, hydroxypropyl metyl xenluloza, va tinh bt nhu tinh bt ngii
cbe. Vién nén ciing c6 thé chira thanh phin chudn nay nhu chét két dinh va chét tao hat
nhu polyvinylpyrolidon, chit gdy phan ra (vi du, polyme chira lién két ngang c6 thé
treong nd nhu carboxymetylxenluloza chira lién két ngang), chat l1am tron (vi dy,
stearat), cht bdo quén (vi dy, paraben), chit chéng oxy héa (vi du, BHT), cht dém (vi
du phosphat hodc chit dém xitrat), va chét tao bot nhu hdn hop xitrat/bicacbonat. Céc

t4 duoc nay 13 da biét va do khong can thiét phai dugc mé ta chi tiét trong ban mo ta
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nay.

Vién nén ¢6 thé dugc tao ra dé giai phong thude b'ﬁmg cach tiép xuc vdi dich da
day (vién nén giai phong nhanh) hodc giai phong theo cach dugc kiém soat (vién nén
gidi phong ¢o kiém soét) trong mot khoang thdi gian dai hodc véi ving cu thé cua

duong da day-rudt (gastro-intestinal - GI).

Vién nang dugc phdm c6 thé chtra céc gelatin clirng hodc mém va c6 thé chira
thanh phan hoat chét trong dang rén, ban rin, hodc 16ng. Vién nang chra gelatin c6 thé
duoc tao ra tir gelatin dong vat hodc tbng hop hodc chét twong ty c¢6 ngudn gbc tir thuc

vat ciia chung.

Duoc phém rin dang lidu (vi du, vién nén , vién nang, v.v.) ¢ thé dugc bao
hoic khéng dugc bao. Lép bao ¢ thé c6 chtrc ning nhu 13 16p mang bao vé (vi duy,
polyme, sap hodc dau bong) hodc co ché dé kiém soat su gidi phong thuc hodc ding
dé tao ra dang vé bé ngoai mong mubn hodc d& nhan dang. Lép bao (vi du, polyme
loai Eudragit™) c6 thé dugc tao ra dé giai phong thanh phan hoat chét tai vi tri mong
mudn trong dudng da day-rudt. Do do, 16p bao co thé dugc chon dé phan huy duéi
mot sd diéu kién v& do pH bén trong dudng da day-rudt, nho d6 gidi phong chon loc

hop chit trong da day hoic trong rudt hdi, t4 tring, hdng trang hodc rudt gia.

Thay vi st dung, hodc ngoai 16p bao, thubc c6 thé c6 mit trong chét nén ran
chira chét kiém soat giai phéng, vi du, chét tri hoan giai phéng ma co thé thich hop dé
giai phong hop chét theo cach duoc kiém soat trong dudng da day-rudt. Ngoai ra thube
¢6 thé c¢6 mit trong 16p bao polyme, vi dy, 16p bao polyme polymetacrylat, ma c6 thé
thich hop dé giai phong chon loc hop chét dudi cac didu kién axit va bazo khac nhau
trong duong da day-rudt. Ngoai ra, chét nén hoic 16p bao tri hodn giai phong ¢6 thé
dugc tao ra & dang chira polyme d& bi mai mon (vi du, polyme anhydrit maleic) ma bi
mai mon chu yéu va lién tuc khi dang liéu ndy di xuyén qua duong da day-rudt. Theo
mot phuong an khéc, 16p bao co thé duoc tao ra dé phan ra dudi tac dong ciia vi khudn
trong rudt. Theo mdt phuwong 4n khéc nita, hoat chét ¢6 thé dugc bao ché trong h¢ phén
phéi ma kidm soat su giai phong thim thiu ctia hop chit nay. Dugc phdm giai phong
tham thdu va giai phéng tri hodn hodc giai phong kéo dai (vi dy duge phim trén co s&
nhya trao déi ion) co thé duge bao ché theo phuong phap da biét d6i v&i ngudi co hidu

biét trung binh trong linh vuc k¥ thuat nay.
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Hop chét c6 cong thie (I) c6 thé duoc bao ché véi chit mang va dugc sir dung
& dang vi hat (hat c6 kich c& nano), diéc tich bé mit vi hat tang s€ hd trg su hép thu
c4c hat nay. Ngoai ra, vi hat con c6 thé thAm truc tiép vao trong té bao. Hé phan phéi
thudc dang vi hat dugc mo ta trong tai liu “Nanoparticle Technology for Drug
Delivery”, dugc bién tdp voi Ram B Gupta va Uday B. Kompella, Informa Healthcare,
ISBN 9781574448573, xuit ban ngay 13 thang 3 nam 2006. Hé phan phéi thudc dang
vi hat cling dugc md ta trong tai liéu J. Control. Release, 2003, 91 (1-2), 167-172, va
trong tai liéu Sinha et al., Mol. Cancer Ther. August 1, (2006) 5, 1909.

Duoc phdm thudng chira khoang tir 1% (khéi luong/khdi luong - w/w) dén
khoang 95% (w/w) thanh ph?ln hoat tinh va tir 99% (w/w) dén 5% (w/w) ta dugc duge
dung hodc hdn hop cua td duge. Dic biét 13, dugc phém chtra khoang tir 20% (w/w)
dén khoang 90% (w/w) thanh phan hoat tinh va tir 80% (w/w) dén 10% ta dugc dugc
dung hodc hén hop cua ta duge. Dugc phdm chira khoang tir 1% dén khoang 95%, dic
biét 12 khoang tir 20% dén khoang 90% thanh phin hoat tinh. Dugc phidm theo séng
ché ¢ thé, vi du, & dang liéu don nhu & dang 6ng thube tiém, 1o nho, thubc dan, bom

tiém da dugc nap day trudce, vién bao dudng, vién nén hodc vién nang.

(Céc)ta dugc duge dung cod thé dugc chon theo dang vat ly mong mubn cia
duoc phém va ¢6 thé, vi du, duoc chon tir chét pha loang (vi du, chét pha lodng ran
nhu chit lam ddy hodic chit don; va chét pha lodng léng nhu cic dung mdi va dong
dung moi), chit gdy phan ra, chit dém, chét lam tron, chét trg gitip chay, chit kiém
soat giai phong (vi dy, sap hodc polyme tri hodn hodc lam cham sy gidi phong), chéit
két dinh, chét tao hat, chdt mau, chit 1am déo, chét chéng oxy hoa, chéit bao quén, chét

tao vi, chat che d4u vi, chit diéu chinh truong luc va chét phu.

"{Ngu’(‘yi c6 hidu biét trung binh trong linh vuc nay sé& c6 kién thirc dé chon luong
thich hop cua cac thanh phin dé sir dung trong dugc phdm. Vi du vién nén va vién
nang thuong chtra 0 dén 20% chét gy phan rd, 0 dén 5% chét 1am tron, 0 d&én 5% chét
trg gitip chay va/hodc 0 dén 99% (w/w) chit lam ddy hodc chit don (phu thudc vao
lidu thudc). Dugc pham ciing ¢6 thé chira 0 dén 10% (w/w) chat két dinh polyme, 0
dén 5% (w/w) chit chdng oxy hoa, 0 dén 5% (w/w) chat mau. Vién nén gidi phéng
chim con chira 0 dén 99% (w/w) polyme kiém soat giai phong (vi duy, tri hodn) polyme
(phu thudc vao lidu). Mang phu cua vién nén hodc vién nang thudong chira 0 dén 10%

(w/w) polyme, 0 &n 3% (w/w) chit mau, va/hodc 0 &n 2% (w/w) chét 1am déo.
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Dugc phidm dé sir dung ngoai duong tiéu héa thudong chira 0 dén 20% (wW/w)
chét dém, 0 dén 50% (w/w) dung méi phu tro, va/hodc 0 dén 99% (w/w) nudc dé tiém
(Water for Injection - WFI) (phu thudc vao liéu va néu dugc lam dong kho). Dugc

phim dé st dung trong co ciing c6 thé chira 0 dén 99% (w/w) dau.

Duogc phdm dé sir dung theo dudng miéng c6 thé thu dugc bang két hop thanh
phén hoat tinh v&i chét mang rin, néu cén, tao hat cho hdn hop tao ra, va xtr ly hén
hop nay, néu cin hoic mong mubn, sau d6 bd sung ta dugc thich hgp, thanh vién nén,
15i vién bao dudng hodc vién nang. Ciing ¢ thé két hop véi polyme hodc sap nén ma

gitip khuéch tan hodc giai phong thanh phan hoat tinh véi lugng xac dinh.

Hop chét theo sang ché ciing c6 thé dugc bao ché & dang thé phan tén ran. Thé
phan tan rén 13 hai hodc nhiéu pha rén rit min phan tan ddng nhit. Dung dich réin (hé
phén tan muc do phan tir), mot loai thé phan tan ran, 14 da biét dé stir dung trong duoc
pham (xem, Chiou and Riegelman, J. Pharm. Sci., 60, 1281-1300 (1971)) va hitu dung

dé lam tdng tbc d6 hoa tan va do sinh kha dung cua thudc it tan trong nudc.

Sang ché ciing d& cap dén dugc phdm rin dang liéu chira dung dich rén dugce
md ta trén ddy. Dugc phdm rin dang lidu bao gdm vién nén, vién nang, vién nén nhai
dugc va vién nén phan tan dugc hodc sii bot. T4 dugc da biét c6 thé duogc tron véi
dung dich rén dé tao ra dugc phém dang lidu mong muén. Vi du, vién nang c6 thé
chira dung dich rin dugc tron véi (a) chit gdy phan ra va chét lam tron, hodc (b) chit
gy phan ra, chit lam tron va chét hoat dong bé mat. Ngoai ra, vién nang c6 thé chua
chit don, nhu lactoza hodc xenluloza vi tinh thé. Vién nén c6 thé chua dung dich rin
duoc trdn véi it nhit mot chét gdy phan r3, chét 1am tron, chit hoat dong bé mat, chét
d6n va chét tao trugt. Vién nén nhai duoc c6 thé chira dung dich rin dugc tron vé6i chit
don, chit lam tron, va néu can chét tao ngot bd sung (nhu chét tao ngot nhan tao), va
chét tao vi thich hop. Dung dich rén ciing ¢6 thé dwoc tao ra bang cach phun dung dich
chira thubc va polyme thich hop 1én trén bé mit cta chit mang tro nhu hat dudng tro.
Sau d6, cac hat nay c6 thé duoc nap déy vao vién nang hodc nén thanh vién nén .

Dugc pham c6 thé c6 & dang “bao gdi tri liéu” cho bénh nhén chira toan bd qua
trinh trj liéu trong bao goéi duy nhat, thuong 1a bao géi xdp. Bao géi tri liéu c¢6 vu diém
hon so véi don thubc truyén théng, trong d6 duoc s§ xac dinh viéc c_:ép thudc cho

ngudi bénh tir tong lugng thude can cung cip, trong d6 bénh nhan d& dang tiép can véi

-99-



25530

to huéng dan sir dung trong bao goi tri liéu, ma don thudc truyén thong thiéu. Viéc bao
gbdm t& huéng dan st dung giup ning cao viéc tuén thi thudc cta bénh nhan theo

huéng dan ctia bac s§.

Duoc phim dé st dung cuc bd st dung va phan phéi theo dudng mili bao gdm
thudc m&, kem, binh phun, miéng dén, gel, thudc dang nhé giot va thudc gai dat (vi du
thubc gai dit trong mit). Dugc phdm nay co6 thé duoc bao ché theo phuong phép da
biét.

Vi du ¢4 dugc phdm dung trong truc trang hodc trong 4m dao bao gbm thube
dit Am dao va thudc dan ma co thé, vi du, dugc tao ra tir hon hop chit dang xap hoic
¢6 thé duc tao hinh chtra hoat chét. Dung dich cda hoat chét cling co thé dugc str dung

trong truc trang.

Duoc phém dé sur dung bang cach xong 6 thé dugc tao ra ¢ dang duoc phém
dé x0ng dang bot hodc long hodc dugc phém aé phun dang bot, va cd thé dugc st
dung & dang chuén bang cach str dung thiét bj x6ng hit bot hoic thiét bi dinh luong sol
khi. Céc thiét bi nay la da biét. P& sir dung bing cach x6ng, dugc phdm dang bot

thuong chira hoat chit cling véi chit pha lodng rdn dang bt tro nhu lactoza.

Hop chit c6 cong thic (I) sé thuong c¢6 mit & dang lidu don va, do d6, sé
thuong chtrta hgp chét hitu hiéu dé tao ra luong mong mudn ¢6 sinh hoc hoat tinh. Vi
du, duoc phém 6 thé chua tir 1 nanogam dén 2 gam thanh phén hoat tinh, vi duy, tir 1
nanogam dén 2 miligam thanh phan hoat tinh. Trong cdc khoang gia tri ndy, cic
khoéang c6 gia tri cu thé nhd hon ciia hop chit 12 0,1 miligam dén 2 gam thanh phan
hoat tinh (thudng 1a tir 10 miligam dén 1 gram, vi dy, 50 miligam dén 500 miligam),
hosic 1 microgam dén 20 miligam (vi du 1 microgam dén 10 miligam, vi duy, 0,1

miligam dén 2 miligam thanh phan hoat tinh).

Dbi v6i duge pham ding theo dudng miéng, dugc phim dang liéu don c6 thé
chira tir 1 milligram dén 2 gam, thuong 1a 10 miligam dén 1 gram, vi du, 50 miligam

dén 1 gram, vi dy, 100 miligam dén 1 gram hoat chét

Hoat chit s& dugc st dung cho bénh nhin can diéu tri (vi du ngudi hodc dong

vét) vai luong hitu hi€u dé thu dugc tac dung tri li€u mong muén.

Hop chét dugce sir dung
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Hop chét c6 cong thic (I) va nhém phu nhu duge xac dinh trong ban m6 ta nay
c¢6 thé hiru dung trong viéc phong hoac diéu tri cac tinh trang bénh hodc tinh trang
bénh ly xay ra qua trung gian IAP. Do d6, theo khia canh khac, sang ché dé cap dén
hop chit c¢6 cong thirc (I) nhu duge md ta trong tai li¢u nay trong diéu trj tinh trang
bénh hodc tinh trang bénh 1y xay ra qua trung gian IAP, nhu XIAP va/hodc cIAP (vi
dy, bénh ung thu). Theo khia canh khéc, sdng ché @& cap dén hop chét c6 cong thirc (1)
nhu dugc mo ta trong tai liéu nay dugc sur dung trong diéu tri tinh trang bénh hodc tinh
trang bénh 1y (vi dy, bénh ung thu). Vi du v& tinh trang bénh va tinh trang bénh ly nay

14 nhu duwgc mo ta trén day, va dac biét la bénh ung thu.

Hop chit thuong dugc st dung cho d6i tuwong can diéu tri, vi du, ngudi hodc

dong vat, dac biét la nguoi.

Hop chét s& thudng dugc st dung voi luong ma c6 tic dung tri liéu hodc phong
bénh va thuong khéng doc. Tuy nhién, trong mot sb trudong hop (vi du d6i véi trudong
hop bénh giy nguy hiém dén tinh mang), loi ich cua viéc s dung hop chét c6 cong
thirc (I) c6 thé c6 nhiéu anh huéng hon céc nhugc diém do cac tac dung phu hodc gy
doc bét ky, trong truong hgp ndy co thé xem xét kha ning sir dung hop chit voi lugng

ma ¢6 thé tao ra doc tinh.

Céc hop chét theo sang ché c¢6 thé dugc stir dung trong khoang thoi gian dai aé
duy tri tac dung tri liéu c6 1gi hodc co thé duoc st dung trong thoi gian ngén. Ngoai ra,
ching c6 thé duge str dung theo cach lién tuc hodc theo cach ma tao ra lidu gian doan

(vi du, theo cach ngat quang).

Lidu hang ngay cu thé ctia hop chit c6 cong thire (I) c6 thé nim trong khoang
tir 100 picogam dén 100 miligam mdi kilogam thé trong, thudng 13 5 nanogam dén 25
miligam mdi kilogam thé trong, va thudng 1a 10 nanogam dén 15 miligam mdi
kilogam (vi du, 10 nanogam dén 10 miligam, va thuong 1a 1 microgam dén 20
miligam mdi kilogam thé trong, vi du, 1 microgam dén 10 miligam mdi kilogam thé
trong) mdi kilogam thé trong mac du lidu cao hon hoic lidu thép hon ¢6 thé dugce st
dung néu can. Hop chit c6 cong thirc (I) c6 thé duge st dung trén hang ngay hodc
dugce st dung ldp lai, vi du, mdi 2, hoidc 3, hoic 4, hoic 5, hodc 6, hodc 7, hodc 10

hoac 14, hodc 21, hoic 28 ngay.

Hop chét theo sang ché c6 thé dugc st dung theo dudng miéng v6i khoang lidu
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thich hop, vi du, 1 dén 1500 mg, 2 dén 800 mg, hoic 5 dén 500 mg, vi dy, 2 dén 200
mg hodc 10 dén 1000 mg, vi du cu thé v& liéu bao gbm 10, 20, 50 va 80 mg. Hop chit
¢6 thé duge st dung mot lan hodc nhidu hon mdi ngdy. Hop chit c6 thé dugc sir dung
lién tuc (cu thé hon, duge st dung mdi ngay ma khong phai dimg lai trong sudt thoi
gian cua ché do diéu tri). Ngoai ra, hgp chét c6 thé dugc s dung mdt céch gian doan
(cu thé hon, dugc dung lién tuc trong mot khoang thoi gian cu thé nhu mot tudn, sau
do dimg sir dung trong khoang thoi gian nhu mot tudn va sau d6 lai dugc sit dung lién
tuc trong mot khoang thoi gian nhu mot tudn va tié_p tuc 13p lai trong toan b thoi gian
ctia ché do diéu tri). Vi du vé ché d6 diéu tri lién quan dén viéc sir dung gian doan bao
gbdm ché do trong d6 viéc st dung theo chu trinh sir dung thubc mot tudn, dimg mot
tudn; hoic st dung thudc hai tudn, dimg mot tuan; hodc sir dung thubc ba tuln, dung
mot tudn; hodc st dung thudc hai tuan on, dung hai tudn; hodc su dung thubc bdn tuln,
dimg hai tudn; hodc str dung thudc mot tudn, dimg ba tuin - trong mot hodc nhiéu chu

trinh, vi du, 2, 3,4, 5, 6, 7, 8, 9, hodic 10 chu trinh hozc nhiéu hon.

Theo mot ché d¢ dinh lidu cu thé, bénh nhan s& dugc tiém truyén hop chét c6
cong thire (I) trong khoang thoi gian mot gid mdi ngdy trong khoang thoi gian 1én dén
9 ngay, dac biét 1a trong khoang thoi gian 1én dén 5 ngay trong mét tudn, va viéc diéu
tri dugc ldp lai trong khoang thoi gian mong muén nhu hai dén bbn tudn, dic biét 1a
mdi ba tudn.

Dic biét hon 13, bénh nhén c6 thé dugc tiém truyén ctia hop chét c6 cong thirc
(I) trong khoang thoi gian mot gid mdi ngdy trong 5 ngdy va viéc diéu tri duoc lap lai
mdi ba tuan.

Theo mdt ché dd dinh lidu cu thé khac, bénh nhan dugc tiém truyén trong 30
phut dén 1 gio, sau d6 duy tri viéc tiém truyén vé6i cac khoang thoi gian khac, vi dy, 1
dén 5 gid, vi dy, 3 gio.

Theo mdt ché @ dinh lidu cu thé khéc, bénh nhin duoc tiém truyén trong
khoang thoi gian 12 gid dén 5 ngay, diic biét 1a tiém truyén lién tuc tir 24 gid dén 72
gio.

Theo mot ché do dinh liéu cu thé khac nira, bénh nhan duoc cho st dung hop

chét theo dudng miéng mot 1an mot tuan.

Theo mot ché do dinh liéu cu thé khac nita, bénh nhan dugc cho st dung hop
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chét theo duong miéng mdt 1dn mot ngay trong khoang thoi gian giita 7 va 28 ngay

nhu 7, 14 hodc 28 ngay.

Theo mdt ché d dinh lidu cu thé khac nita, bénh nhan dugc cho st dung hop
chét theo dudng miéng mot 1an mét ngay trong 1 ngay, 2 ngdy, 3 ngdy, 5 ngdy hoac 1
tun, sau d6 dirng st dung trong khoang thoi gian can thiét dé hoan thanh chu trinh

mot hodc hai tuan.

Theo mot ché dd dinh lidu cu thé khac nita, bénh nhan duoc cho sir dung hop
chét theo dudng miéng mdt 1n mot ngdy trong 2 tudn sau d6 ding sir dung trong 2

tuan.

Theo mdt ché d6 dinh liéu cu thé khac nita, bénh nhan dugc cho sir dung hop
chét theo dudng miéng mdt 1n mot ngdy trong 2 tudn sau d6 ding st dung trong 1

tuan

Theo mdt ché dd dinh lidu cu thé khac nita, bénh nhan duoc cho st dung hop
chét theo duong miéng mdt 1dn mdt ngay trong 1 tudn sau d6 ding st dung trong 1

tuan.

Tuy nhién, lugng cta hgp chit dugc st dung va loai dugc phém dugce st dung
s& trong ng v6i ban chét ciia bénh hoc tinh trang sinh bénh 1y dang duoc didu tri va

s& theo huéng dan cta bac sy.

Chét dbi khang IAP dwoc phat hién 14 c6 thé dugc st dung dudi dang riéng ré
hodc két hop voi chét chéng ung thu khac. Vi du, c¢6 thé c6 loi khi két hop chit d6i
khang ma gfy ra su chét té bao theo chwong trinh véi chét khac ma tac dong thong qua
céc co ché khac nhau dé diéu hoa su phat trién cia té bao, do d6, didu tri hai cia nhiéu
dac didm phat trién ciia bénh ung thu. Thir nghiém két hop c6 thé dugc thuc hién, vi
du, nhu dugc mo ta trong tai li¢u Chou TC, Talalay P. Quantitative analysis of dose-
effect relationships: the combined effects of multiple drugs hodc enzyme inhibitors.

Adv Enzym Regulat 1984;22: 27-55.

Horp chét nhu dugc x4c dinh trong ban md ta ndy c6 thé dugc st dung ¢ dang
tac nhan trj liéu riéng r& hodic chung c6 thé dugc sir dung trong liéu phap tri lidu két
hop v6i mot trong sé cac nhém nhidu hon cac hop chét khac (hodc cac liéu phap didu

tri) dé diéu tri tinh trang bénh cu thé, vi du, bénh lién quan dén khéi u nhu bénh ung
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thu nhu dugc xac dinh trén ddy. DE didu tri tinh trang bénh ly trén day, hop chit theo
sang ché c6 thé thuan loi 1a duge st dung két hop vdi mét hodc nhiéu chét tri liéu
khéac, dac biét hon la, véi chét chéng ung thu khéac hodc ta dugc (chét hd trg trong tri
lidu) trong diéu tri bénh ung thw. Vi du v& cac chét tri liéu hodc viéc diéu tri khac ma
¢6 thé duge sir dung cling nhau (mdt cach ddng thoi hodc véi cac khoang thoi gian

khac nhau) v6i hop chét c6 cong thirc (I) bao gbdm, nhung khong chi giéi han &:
Chét e ché topoisomeraza I;
Chét chéng chuyén hoa;
Chét huéng dinh tubulin;
Chét gin két ADN va chét irc ché topoisomeraza IT;
Chét alkyl héa;
Khang thé don dong;
Khang hocmon;
Chét trc ché chuyén dbi tin hiéu;
Chét (rc ché proteasom; |
Chét trc ché metyl transferaza ADN;
Xytokin va retinoit;
Tri li€u huéng dich cromatin;
Xa tri; va
Chét phong ngira hoic tri liéu khéc.

Vi du cu thé vé& chét chéng ung thu hoic ta duge (hodc mudi cta chung), bao
gdm, nhung khéng chi gi6i han &, chét bat ky duoc chon tir nhém (i)-(xlvi), va tly y

nhom (xlvii), sau day:

(i) Hop chét platin, vi du, xisplatin (tuy y dugc két hgp véi amifostin), carboplatin

hodc oxaliplatin;

(i) Hop chit taxan, vi du, paclitaxel, hat lién két protein paclitaxel (Abraxane™),

docetaxel, cabazitaxel hoac larotaxel;
(iii) Chét wc ché topoisomeraza I, vi du, hop chét camptothexin, vi du, camptothexin,
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irinoecan (CPT11), SN-38, hodc topotecan;

(iv) Chét trc ché topoisomeraza II, vi du, epipodophyllotoxin khang khéi u hodc din

xuét podophyllotoxin, vi dy, etoposit, hodc teniposit;

(v) Vinca alkaloit, vi du, vinblastin, vincristin, liposomal vincristin (Onco-TCS),

vinorelbin, vindesin, vinflunin hoéc vinvesir;

(vi) Dan xuit nucleosit, vi du, 5-flouraxil (5-FU, tuy y két hop véi leucovorin),
gemxitabin, capexitabin, tegafur, UFT, S1, cladribin, xytarabin (Ara-C, xytosin

arabinosit), fludarabin, clofarabin, hodc nelarabin;

(vii) Chét chéng chuyén hoa, vi du, clofarabin, aminopterin, hodc metotrexat,
azaxitidin, xytarabin, floxuridin, pentostatin, thioguanin, thiopurin, 6-mercaptopurin,

hodc hydroxyurea (hydroxycarbamit);

(viii) Chét alkyl hoéa, nhu mu tac nito hodc nitrosourea, vi du, xyclophosphamit,
clorambucil, carmustin (BCNU), bendamustin, thiotepa, melphalan, treosulfan,
lomustin (CCNU), altretamin, busulfan, dacarbazin, estramustin, fotemustin, ifosfamit
(thy v két hop vé6i mesna), pipobroman, procarbazin, streptozoxin, temozolomit,

uraxil, mechlorethamin, metylxyclohexylcloetylnitrosurea, hodc nimustin (ACNU);

(ix) Antraxyclin, anthracenedion va thudc lién quan, vi du, daunorubixin, doxorubixin
b(tL‘ly y két hop v&i dexrazoxan), dugc phdm liposom ctia doxorubixin (eg. Caelyx™,
Myocet™, Doxil™), idarubixin, mitoxantron, epirubixin, amsacrin, hodc valrubixin;

(x) Epothilon, vi du, ixabepilon, patupilon, BMS-310705, KOS-862 va ZK-EPO,
epothilon A, epothilon B, desoxyepothilon B (con dugc goi 1a epothilon D hodc KOS-
862), aza-epothilon B (con dugc goi la BMS-247550), aulimalua, isolaulimalua, hodc

lueteobin;

(xi) Chat trc ché metyl transferaza ADN, vi du, temozolomid, azaxytidin hosic

dexitabin, hoac SGI-110;
(xii) Antifolat, vi du, metotrexat, pemetrexed dinatri, hodc raltitrexed;

(xiii) Khang sinh gdy ddc t& bao, vi du, antinomyxin D, bleomyxin, mitomyxin C,

dactinomyxin, carminomyxin, daunomyxin, levamisol, plicamyxin, hodc mithramyxin;

(xiv) Chét gén két tubulin, vi du, combrestatin, colchixin hodc nocodazol;
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(xv) Chét trc ché chuyén dbi tin hiéu nhu chit trc ché kinaza (vi du, chét e ché thu thé
yéu té phat trién biéu md (EGFR), chét tic ché thy thé yéu t6 ting truéng mach mau
ndi mdé (VEGFR), chit trc ché thy thé yéu té ting trudng co ngudn gbc tir tidu cau
(PDGFR), chét Grc ché kinaza huéng nhiéu dich (MTKI), chit trc ché Raf, chét e ché
mTOR, vi du, imatinib mesylat, erlotinib, gefitinib, dasatinib, lapatinib, dovotinib,
axitinib, nilotinib, vandetanib, vatalinib, pazopanib, sorafenib, sunitinib, temsirolimus,
everolimus (RAD 001), vemurafenib (PLX4032/RG7204), dabrafenib, encorafenib
hogc chat trc ché kinaza IxB nhu SAR-113945, bardoxolon, BMS-066, BMS-345541,
IMD-0354, IMD-2560, hodc IMD-1041, hogc chét tc ché MEK nhu selumetinib
(AZD6244) va trametinib (GSK121120212);

(xvi) Chét e ché aurora kinaza vi du AT9283, barasertib (AZD1152), TAK-901,
MKO0457 (VX680), xenisertib (R-763), danusertib (PHA-739358), alisertib (MLN-
8237), hoac MP-470;

(xvii) Chét trc ché CDK vi du AT7519, roscovitin, selicixlib, alvoxidib (flavopiridol),
dinaciclib (SCH-727965), 7-hydroxy-staurosporin (UCN-01), JNJ-7706621, BMS-
387032 (a.k.a. SNS-032), PHA 533533, PD332991, ZK-304709, hoac AZD-5438;

(xviii) Chét trc ché PKA/B va chét tic ché con duong PKB (akt) vi du chét Gic ché
AKT nhu KRX-0401 (perifosin/NSC 639966), ipatasertib (GDC-0068; RG-7440),
afuresertib (GSK-2110183; 2110183), MK-2206, MK-8156, AT13148, AZD-5363,
triciribine phosphat (VQD-002; trixiribin phosphat monohydrat (API-2; TCN-P; TCN-
PM; VD-0002), RX-0201, NL-71-101, SR-13668, PX-316, AT13148, AZ-5363,
semaphore, SF1126, hodc enzastaurtrong HCl (LY317615) hodc chit e ché MTOR
nhu chéit twong tu rapamyxin nhu RAD 001 (everolimus), CCI 779 (temsirolemus),
AP23573 va ridaforolimus, sirolimus (con dugc goi 1a rapamyxin), AP23841 va
AP23573, chat trc ché calmodulin, vi du, CBP-501 (chat &rc ché chuyén vi diu nhénh),
enzastaurin HCl (LY317615) hodc chit wc ché PI3K nhu dactolisib (BEZ235),
buparlisib (BKM-120; NVP-BKM-120), BYL719, copanlisib (BAY-80-6946), ZSTK-
474, CUDC-907, apitolisib (GDC-0980; RG-7422), pictilisib (pictrelisib, GDC-0941,
RG-7321), GDC-0032, GDC-0068, GSK-2636771, idelalisib (con goi la CAL-101, GS
1101, GS-1101), MLN1117 (INK1117), MLN0128 (INK128), IPI-145 (INK1197),
LY-3023414, ipatasertib, afuresertib, MK-2206, MK-8156, LY-3023414, LY294002,
SF1126 hodc PI-103, hodc sonolisib (PX-866);
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(xix) Chit tc ché Hsp90 vi du AT13387, herbimyxin, geldanamyxin (GA), 17-
alylamino-17-desmetoxygeldanamyxin (17-AAG), vi du, NSC-330507, Kos-953 va
CNF-1010, 17-dimetylaminoetylamino-17-demetoxygeldanamyxin hydroclorua (17-
DMAG), vi du, NSC-707545 va Kos-1022, NVP-AUY922 (VER-52296), NVP-
BEP800, CNF-2024 (BIIB-021, purin dung theo dudng miéng), ganetespib (STA-
9090), SNX-5422 (SC-102112) hodc IPI-504;

(xx) Khang thé don dong (khong duoc két hop hodc duogc két hop v6i ddng vi phong
xa, toxin hozic chat khac), dan xut khéng thé va chét lién quan, nhu khang thé khang
CD, khang VEGFR, khang HER2, khang CTLA4, khang PD-1 hogc khang thé khang
EGFR, vi dy, rituximab (CD20), ofatumumab (CD20), ibritumomab tiuxetan (CD20),
GA101 (CD20), tositumomab (CD20), epratuzumab (CD22), lintuzumab (CD33),
gemtuzumab ozogamixin (CD33), alemtuzumab (CD52), galiximab (CD80),
trastuzumab (khang thé HER2), pertuzumab (HER2), trastuzumab-DM1 (HER2),
ertumaxomab (HER2 va CD3), xetuximab (EGFR), panitumumab (EGFR),
nexitumumab (EGFR), nimotuzumab (EGFR), bevaxizumab (VEGF), catumaxumab
(EpCAM va CD3), abagovomab (CA125), farletuzumab (thu thé folat), elotuzumab
(CS1), denosumab (phéi tr RANK), figitumumab (IGFIR), CP751,871 (IGFIR),
mapatumumab (thu thé TRAIL), metMAB (met), mitumomab (gangliosit GD3),
naptumomab estafenatox (5T4), siltuximab (IL6), hodc chét didu bién mién dich nhu
khang thé phong b& CTLA-4 vi/hoic khang thé khang PD-1 va PD-L1 v/hogc PD-L2
vi du ipilimumab (CTLA4), MK-3475 (pembrolizumab, con dugc goi la
Jambrolizumab, khang thé khang PD-1), nivolumab (khang thé khéng PD-1), BMS-
936559 (khang thé khang PD-L1), MPDL320A, AMP-514 hoéc MEDI4736 (khang
thé khang PD-L1), hodc tremelimumab (con dugc goi la tixilimumab, CP-675,206,
khang thé khang CTLA-4);

(xxi) Chét ddi khang thu th& estrogen hodc cac chat didu bién thu thé estrogen chon
loc (SERMs) hoidc chét trc ché téng hop estrogen, vi du, tamoxifen, fulvestrant,

toremifen, droloxifen, faslodex, hodc raloxifen;

(xxii) Chat ¢ ché aromataza va thuoc lién quan, nhu exemestan, anastrozol, letrazol,

testolacton aminoglutethimit, mitotan hodc vorozol;

(xxiii) Chét d6i khang androgen (cu thé hon, chét dbi khang thu thé androgen) va chit
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lién quan vi du bicalutamit, nilutamit, flutamit, Xyproteron, hodc ketoconazol;

(xxiv) Hocmon va chét twrong tw cia ching nhu medroxyprogesteon, dietylstilbestrol

(con dugce goi 1a dietylstilboestrol) hodc octreotit;

(xxv) Steroit vi du dromostanolon propionat, megestrol axetat, nandrolon (decanoat,

phenpropionat), fluoxymestron hodc gossypol,

(xxvi) Chét trc ché 17alpha-hydroxylaza-17,20-lyaza xytocrom P450 steroit (CYP17),

vi du, abirateron;

(xxvii) Chét chii vAn hodc chét ddi khang hocmon gi4i phong gonadotropin (GnRAs)
vi du abarelix, goserelin axetat, histrelin axetat, leuprolid axetat, triptorelin, buserelin,

hoic deslorelin;
(xxviii) Glucocorticoit, vi du, prednison, prednisolon, dexametason;

(xxix) Chét biét hoa, nhu retinoit, rexinoit, vitamin D hodc axit retinoic va chat &rc ché
qua trinh trao doi chat cua axit retinoic (RAMBA) vi du accutan, alitretinoin,

bexaroten, hodc tretinoin;
(xxx) Chét trc ché farnesyltransferaza vi du tipifarnib;

(xxxi) Chét tri liéu huong dich cromatin nhu chét e ché histon deaxetylaza (HDAC)
vi du panobinostat, resminostat, abexinostat, vorinostat, romidepsin, belinostat,
entinostat, quisinostat, praxinostat, tefinostat, moxetinostat, givinostat, CUDC-907,
CUDC-101, ACY-1215, MGCD-290, EVP-0334, RG-2833, 4SC-202, romidepsin,
AR-42 (Ohio State University), CG-200745, axit valproic, CKD-581, natri butyrat,
axit suberoylanilua hydroxamit (SAHA), depsipeptit (FR 901228), daxinostat (NVP-
LAQ824), R306465/ INJ-16241199, JNJ-26481585, trichostattrong A, chlamydoxin,
A-173, INJ-MGCD-0103, PXD-101, hoac apixidin;

(xxxii)Chét ttc ché proteasom vi du bortezomib, carfilzomib, delanzomib (CEP-

18770), ixazomib (MLN-9708), oprozomib (ONX-0912) hodc marizomib;

(xxxiii) Thudc quang dong vi du porfimer natri hodc temoporfin;
(xxxiv) Chét chéng ung thu ¢6 ngudn gbc tir sinh vat bién nhu trabectidin;

(xxxv) Thubc duge dénh diu phong xa ding trong xa tri, vi duy, bing ddng vi phat xa

hat beta (vi du, Iod-131, Ytri-90) hodc ddng vi phat xa hat alpha (vi dy, Bismut-213
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hodc Actini-225) vi du ibritumomab hodc Iod tositumomab;

(xxxV1) Chét wc ché telomeraza vi du telomestatin;
(xxxvil) Chét ¢ ché metalloproteinaza gian bao vi du batimastat, marimastat,

prinostat hodc metastat;

(xxxviii) Interferon tai t& hop (nhu interferon-y va interferon a) va interleukin (vi
du, interleukin 2), vi dy, aldesleukin, denileukin diftitox, interferon alfa 2a, interferon
alfa 2b, hodc peginterferon alfa 2b;

(XXXiX) Chét didu bién dap tmg mién dich chon loc vi dy thalidomit, hodc

lenalidomit;

(x1) Vacxin trj liéu nhu sipuleucel-T (Prlovenge) hodc OncoVex;

(x1i) Chét hoat héa xytokin bao g@)m pixibanil, romurtide, sizofiran, virulizin, hodc
thymosin;

(xlii) Arsen trioxit;

(xliii) Chéat rc ché thu thé lién két v6i protein G (GPCR) vi du atrasentan;

(xliv) Enzym nhu L-asparaginaza, pegaspargaza, rasburicaza, hodc pegademaza;

(x1v) Chét e ché stra chita ADN nhu chét Gc ché PARP, vi du, olaparib, velaparib,
iniparib, INO-1001, AG-014699, hodc ONO-2231;

(xlvi) Chat chii van thy thé chét (vi du, thu thé phdi tir gay chét t& bao theo chuong
trinh lién quan dén TNF (TRAIL)), nhu mapatumumab (con dugc goi la HGS-ETR1),
conatumumab (con dugc goi 1a AMG 655), PRO95780, lexatumumab, dulanermin,
CS-1008 , apomab hogic phdi tir TRAIL tai tb hgp nhu phéi tir TRAIL/Apo2 & ngudi
tai to hop;
(xlvii) Chét phong bénh (chét phu trg); cu thé hon, chit ma lam gidm hodc thuyén
giam mot sb cna tac dung phu lién quan dén hoa chét tri lidu, vi du
chit chéng gy nén,

' chit ma ngin ngira hodc lam gidm thoi gian 1lam giam bach ciu trung tinh lién
qan dén liéu phdp hoa tri liéu va ngin ngira bién ching ma phét‘sinh do giam luong
tiéu cau, t& bao mau dé hoic té bao mau tréng, vi du, interleukin-11 (vi du,

oprelvekin), erythropoietin (EPO) va chét trong tu ctia ching (vi du, darbepoetin alfa),
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chit twong tr yéu td kich thich cum khudn nhu yéu t6 kich thich cum khudn dai thuc
bao bach cdu hat (GM-CSF) (vi du, sargramostim), va yéu t6 kich thich cum khuén
bach céu hat (G-CSF) va cht trong tu cta ching (vi dy, filgrastim, pegfilgrastim),

chit ma ac ché tai hép thu xwong nhu denosumab hodc bisphosphonat, vi du,

zoledronat, axit zoledronic, pamidronat va ibandronat,
chat ma kim ham dép tmg viém nhu dexametason, prednison, va prednisolon,

chit dugc st dung dé giam lugng méu c6 hocmon phat trién va IGF-I (va
hocmon khac) trong bénh nhén véi khéi u tao ra hocmon hiém khac hoic bénh to cuc

chi, nhu dang tdng hop ctia hocmon somatostatin, vi du, octreotit axetat,

thubc giai doc ding cho thudc ma giam lugng cua axit folic nhu leucovorin,

hodc axit folinic,
chét tri dau, vi du, opiat nhu morphin, diamorphin va fentanyl,

thuéc khang viém khong steroit (NSAID) nhu chit ac ché COX-2 vi du

xelecoxib, etoricoxib va lumiracoxib,
chat tri vién niém mac, vi du, palifermin,

chét diéu tri tac dung phu bao gdm ching chan an, hoi ching suy gidm sirc

khoe, phu né hoic nghén mach huyét khdi, nhu megestrol axetat.

Theo mot phuong an, chét chdng ung thu dugc chon tir interferon tai t6 hop
(nhu interferon-y va interferon o) va interleukin (vi du, interleukin 2), vi du,
aldesleukin, denileukin diftitox, interferon alfa 2a, interferon alfa 2b, hodc
peginterferon alfa 2b; interferon-02 (500 p/ml) dac biét la interferon-f3; va chét trc ché
chuyén dbi tin hi¢u nhu chét Grc ché kinaza (vi du, chét trc ché thu thé yéu t6 phat trién
biéu md (EGFR), chét e ché thy thé yéu t6 tang truéng mach mau ndi mé (VEGFR),
chét trc ché thy thé yéu t6 ting trudng c6 ngudn gbc tir tiéu ciu (PDGFR), chit trc ché
kinaza hudng nhiéu dich (MTKI), chit rc ché Raf, mTOR chit trc ché vi du imatinib
mesylat, erlotinib, gefitinib, dasatinib, lapatinib, dovotinib, axitinib, nilotinib,
vandetanib, vatalinib, pazopanib, sorafenib, sunitinib, temsirolimus, everolimus (RAD
001), vemurafenib (PLX4032/RG7204), dabrafenib, encorafenib hodc chit tc ché
kinaza IxB nhu SAR-113945, bardoxolon, BMS-066, BMS-345541, IMD-0354, IMD-
2560, hoic IMD-1041, hodc chit ttc ché MEK nhu selumetinib (AZD6244) va
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trametinib (GSK121120212), dac biét la chét tc ché Raf (vi du, vemurafenib) hodc
chét &rc ché MEK (vi du, trametinib).

MB&i trong sb hop chat c6 mit trong dugc phim két hop theo séng ché c6 thé &
trong ché d6 liéu thay dbi riéng r& va cac dudng st dung khéac nhau. Do do, lidu luwong
ctia mdi trong sb hai hodc nhidu hon hai chit c6 thé khac nhau: mbi hop chét co thé
duoc st dung tai cing mot thoi diém hodc tai cac thoi diém khéc nhau. Nguoi c6 trinh
do trung binh trong linh vuc k§ thudt nay s€ xac dinh dugc ché do dinh lidu va dugc
liéu phap diéu tri két hop dé sir dung. Vi du, hop chét theo sang ché c6 thé sir dung két
hop v6i mot hodc nhidu chat khéc ma dugc st dung theo ché do tri liéu két hop hién

hanh cta ching. Vi du vé& ché do tri lidu két hop tiéu chua duoc mod ta sau déy.

Thuén loi 13, hop cht taxan duoc st dung véi liéu 1a 50 dén 400 mg mdi mét
vubng (mg/m?) dién tich bé mit co thé, vi dy, 75 dén 250 mg/m?, dic biét la ddi véi
paclitaxel voi lidu khoang 175 dén 250 mg/m? va dbi v&i doxetaxel trong khoang 75

dén 150 mg/m? cho mdi qua trinh diéu tri.

Thuén loi 1a, camptothexin hgp chit dugc st dung véi liéu 13 0,1 dén 400 mg
mdi mét vudng (mg/m?) dién tich bé mat co thé, vi dy, 1 dén 300 mg/m?, dic biét 1a
d6i voi irinoecan véi lidu khoang 100 dén 350 mg/m? va d6i v6i topotecan trong

khoang 1 dén 2 mg/m? cho mdi qua trinh diéu tri.

Thuan loi 13, din xuét podophyllotoxin khéng khdi u dugce st dung voéi lidu 1a
30 dén 300 mg mdi mét vudng (mg/m?) dién tich bé miat co thé, vi dy, 50 dén
250mg/m>, dic bidt 1a dbi voi etoposit v6i lidu khoang 35 dén 100 mg/m? va dbi véi

teniposit trong khoang 50 dén 250 mg/m? cho mdi qué trinh diéu tri.
Thuén loi 13, vinca alkaloit khang khdi u dugce sir dung véi lidu 12 2 dén

30 mg mdi mét vudng (mg/m?) dién tich bé mit co thé, dic biét 1a dbi voi
vinblastin vé6i liéu khoang 3 dén 12 mg/m? , d6i v6i vincristin véi lidu khoang 1 dén 2
mg/m? , va dbi véi vinorelbin véi lidu khoang 10 dén 30 mg/m? cho mdi qué trinh diéu

tri.

Thuén loi 13, din xudt nucleosit khang khdi u duge st dung véi lidu 12 200 dén

2500 mg mdi mét vudng (mg/m?) dién tich bé mit co thé, vi du, 700 dén 1500 mg/m?,
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dic biét 1a dbi voi 5-FU vai lidu 1a 200 dén 500mg/m?, déi voi gemxitabin véi lidu
khoang 800 dén 1200 mg/m? va dbi voi capexitabin trong khoang 1000 dén 2500

mg/m? cho mdi qua trinh diéu tri.

Thuén loi la, chét alkyl hoéa nhu mu tac nito hogc nitrosourea dugc su dung véi
lidu 1 100 dén 500 mg mdi mét vudng (mg/m>) dién tich bé mit co thé, vi du, 120 dén
200 mg/m?, dic biét 1a d6i v6i xyclophosphamit vi lidu khoang 100 dén 500 mg/m?,
d6i v6i clorambuxil véi lidu khoang 0,1 dén 0,2 mg/kg, dbi v6i carmustin véi lidu
khoang 150 dén 200 mg/m2, vi dbi véi lomustin véi liéu khoang 100 dén 150 mg/m?

cho moi qua trinh dicu tri.

Thuén loi 13, d4n xuét antraxyclin khang khéi u duoc str dung véi licu 1a 10 dén

75 mg mdi mét vudng (mg/m?) dién tich bé mit co thé, vi du, 15 dén

60 mg/m?, dic biét 1a d6i voi doxorubixin véi lidu khoang 40 dén 75 mg/m?,
d6i véi daunorubixin véi lidu khoang 25 dén 45mg/m?, va dbi voi idarubixin véi liéu
khoéang 10 dén 15 mg/m? cho mdi qua trinh diéu tri.

Thuén loi 13, chit déi khang estrogen dugc st dung v6i lidu khoang 1 dén 100
mg mdi ngay phu thudc vao chét va tinh trang bénh ly dang duoc diéu tri. Thuan loi 13,
tamoxifen dugc st dung theo duong miéng véi lidu 1a 5 dén 50 mg, ddc biét 1a 10 dén
20 mg hai 14n mdi ngay, tiép tuc viéc tri liéu trong khoang thoi gian hitu higu dé thu
dugce va duy tri tac dung tri liéu. Thuan loi 14, toremifen dugc st dung theo duong
miéng véi liéu khoang 60mg mét 1An mdi ngay, tiép tuc viéc trj liéu trong khoang thoi
gian hitu hiéu dé thu duoc va duy tri tac dung tri liéu. Thuan loi 14, anastrozol dugc st
dung theo duong miéng voi lifu khoang Img mét 1dn mdi ngay. Thuén loi 1a,
droloxifen duoc st dung theo dudong miéng voi lidu khoang 20 dén 100mg mot lan
mdi ngdy. Thuan loi 13, raloxifen dugce st dung theo dudng miéng vdi liéu khoang
60mg mdt 1an mdi ngay. Thuan loi 14, exemestan dugc sir dung theo dudong miéng voi

liéu khoang 25mg mot 1an mdi ngay.

Thuén loi 13, khang thé duoc st dung véi lidu khoang 1 dén 5 mg mdi mét
vuong (mg/m?) dién tich bé mit co thé, hodc & dang da biét trong linh vuc k¥ thuat
nay, néu khac nhau. Trastuzumab thuan loi 1a dugc sir dung véi lidula 1l déns mg mdi
mét vudng (mg/m?) dién tich bé mit co thé, dic biét 1a 2 dén 4mg/m? cho mdi qua

trinh diéu tri.
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Néu hop chét c6 cong thic (I) dugc st dung trong liéu phép tri liéu két hop véi
mot, hai, ba, bén hodc nhidu hon céc chét tri liéu khac (dc biét 1a mot hodc hai, déc
biét hon 1a mdt), hop chét c6 thé dugc sit dung mdt cach déng thoi hodc mdt cach lién
tuc. Néu duoc st dung lién tuc, hai hodc nhiéu hon hai hop chit s& dugc st dung tai
mdt thoi diém va véi lugng va cch st dung ma hitu hiéu dé tao ra cac tac dung c6 1¢i
hoac hiép déng. Khi dugce sir dung mét cach lién tuc, ching cd thé dugc st dung véi
khoang thoi gian tuong d6i gan nhau (vi dy trong khoang 5 dén 10 phut) hodc véi
khoang thdi gian dai hon (vi du 1, 2, 3, 4 hoac nhiéu hon gi0, hodc thdm chi dai hon
néu can), ché do lidu chinh xac dugc x4c dinh béi dic tinh cua (céc)chét tri liéu. Cac
liéu nay c6 thé dugc sir dung vi du mot 14n, hai 14n hodc nhiéu hon cho mdi qud trinh

didu tri, ma c6 thé duoc 13p lai vi du mbi 7, 14, 21 hodc 28 ngay.

Theo mdt phuong an, sang ché dé cap dén hop chit c6 cong thirc (I) dé san xuét
thubc dé sir dung trong tri liéu trong d6 hop chét nay duoc sir dung két hop véi mot,
hai, ba, hoac bdn céc chét tri liéu khac. Trong mot phuong an khac, sang ché @ cap
dén thubc dé didu tri bénh ung thu ma chira hop chét c6 cong thirc (I) trong d6 thude
nay duoc st dung két hop véi mét, hai, ba, hodc bdn cac chét tri liéu khéac. Sang ché
con d& cap dén viéc st dung hop chit c6 cong thirc (I) dé san xuét thubc dé ting cudong
ho#c lam ting kha nang dap ung cho bénh nhén méc bénh ung thu trong d6 bénh nhén

dang duogc diéu tri béng mot, hai, ba, hodc bdn cac chét tri liéu khac.

Cén phai hiéu ring phuong phap va thtt ty st dung va lidu luong tuong tmg va
ché db tri liéu cu thé déi véi mdi thanh phin cia duge phdm két hop s& phu thude vao
chit tri liéu cu thé khac khac va hop chét theo sang ché dugc st dung, con dudng st
dung, khéi u cu thé va d6i trong cu thé dang duge diéu tri. Phuong phap va thu ty st
dung va lidu luong va ché d tri liéu ti vu co thé duoc xac dinh mot cach dé dang boi
nguoi co hiéu biét trung binh trong linh vuc k¥ thuat nay bang cach sir dung phuong

phap thong dung va cac thong tin dugc mo ta trong ban md ta nay.

Ty 18 khdi lugng cia hop chét theo sang ché va mot hogic nhiéu chit chdng ung
thu khac néu & dang dugc phém két hop ¢6 thé dugc xac dinh boi ngudi c6 trinh do
trung binh trong linh vuc k¥ thudt nay. Ty 1€ nay va lidu cu thé va tan suét sit dung phu
thudc vao cac hop chit cu thé theo sang ché va (cac) chét chdng ung thu khac dugce st
dung, tinh trang bénh ly thé dang duoc didu tri, mrc dd nghiém trong tinh trang bénh

ly dang duoc di€u tri, tudi, cAn nang, gidi tinh, ché d6 &n udng, thoi gian s dung va

-113-



25530

diéu kién vat ly cda bénh nhéin cu thé, ché do cua viéc sir dung ciing nhu céc thude
khac ma c6 thé sit dung, nhu da biét dbi véi ngudi cé hiéu biét trung binh trong linh
vuc k¥ thuat nay. Ngoai ra, 10 rang la lidu hang ngay co thé thip hon hodc cao hon phu
thudc vao dap tmg cua ddi twong dugce diéu tri vi/hodic phu thudc vao dénh gia cia bac
s§ ké liéu cho hop chét sang ché theo sang ché. Ty 16 khdi lugng cu thé d6i voi c6 mat
hop chét c6 cong thirc (T) va chét chdng ung thu khac c6 thé nim trong khoang tir 1/10
dén 10/1, dic biét hon Ia tix 1/5 dén 5/1, tham chi ddc biét hon 1a tir 1/3 dén 3/1.

Hop chit theo sang ché ciing c6 thé dugc sir dung trong viéc diéu trji khong str
dung hoa chat nhu liéu phap xa tri, liéu phép quang dong, liéu phap tri liéu gen; phau

thuat va ché do dn uong c6 ki€ém soat.

Hop chit theo séng ché ciing c¢6 tmg dung tri liéu dé 1am nhay té bao ung thu
véi liéu phéap xa tri va hoa tri. Do d6 hop chét theo séng ché ¢c6 thé dugce st dung lam
"chit lam ting do nhay xa" va/hodc “chét lam ting d6 nhay véi héa chét” hodc c6 thé
két hop v6i "chét Ile‘lm tang d0 nhay xa" va/hodc “chét lam ting d0 nhay véi héa chét”
khac. Theo mdt phuong 4n, hop chét theo sing ché dé sir dung lam chit 1am ting 4o

nhay v&i hoa chét.

Thuat ngit "chét 1am tang dd nhay xa" dugc xac dinh la phan tr dugc sir dung
cho bénh nhén vdi lugng hitu hi€u c6 tac dung tri li€u dé tang do nhay cua té bao dbi
v&i bitc xa ion héa va/hodc d8 nang cao viée didu tri bénh ma c6 thé didu tri bang birc

xa ion hoa.

Thuét ngit “chét 1am ting do nhay vdi hoa chat” duge x4c dinh 14 phén tir dugc
stt dung cho bénh nhén véi lugng hitu higu cé tdc dung tri liu dé tang do nhay cua té
bao déi voi liéu phép hoa tri liéu va/hodc ning cao vie diu trj bénh ma c6 thé diéu tri
bang hoa tri liéu.

Theo mdt phuong 4n, hop chét theo sang ché dugc sit dung véi "chit 1am ting
d6 nhay xa" va/hodc “chat 1am tang dd nhay vadi hoa chat”. Theo mot phuong én, hop
chét theo sang ché duoc st dung véi "chit 1am nhay mién dich".

Thuat ngit “chét 1am nhay mién dich” duoc x4c dinh 13 phan tir dugc st dung
cho bénh nhan véi lugng hitu hidu c6 tic dung tri lidu dé ting d6 nhay cta té bao déi
v6i chit dbi khang IAP, vi dy, bang cach thuc ddy hodc 1am ting dap tmg mién dich, vi

du, bang cach khai phét su giai phong TNF.
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Céc phuong phap diéu tri bénh ung thu hién st dung chét 1am tang d0 nhay xa
dbi véi bire xa tia X. Vi du vé chit 1am ting dd nhay xa duoc hoat hoa bing tia X bao
gdbm, nhung khong chi gi¢i han &, céc chit sau: metronidazol, misonidazol,
desmetylmisonidazol, pimonidazol, etanidazol, nimorazol, mitomyxin C, RSU 1069,
SR 4233, EO09, RB 6145, nicotinamit, 5-bromodeoxyuridin (BUdR), 5-
iododeoxyuridin (IUdR), bromodeoxycytidin, flodeoxyuridin (FudR), hydroxyurea,

xisplatin, va cac chat tuong tu hitu hiu trong tri liéu va dan xuét cia ching.

Liéu phap quang dong (PDT) di€u tri bénh ung thu st dung anh sang kha kién
1am chét hoat héa buc xa cia chi 1am nhay. Vi du vé chét lam ting d6 nhay xa quang
dong bao gém, nhung khong chi giéi han &, cic chét sau: d4n xuét hematoporphyrin,
photofrin, din xudt benzoporphyrin, thiéc  etioporphyrin, pheoborbide-a,
bacterioclophyll-a, naphtaloxyanin, phthaloxyanin, kém phtaloxyanin, va cic chit

tuong tu hitu hiéu trong tri liéu va din xuat cua chung.

Chét 1am ting d6 nhay xa c6 thé dugc sir dung véi luong hitu hiéu c6 tac dung
tri liéu ctia mot hodc nhidu hop chit khac, bao gdm, nhung khong chi gi¢i han : hop
chit theo sang ché; hop chit ma nang cao su két hop cua chit 1am tang do nhay xa dén
té bao dich; hop chét ma kiém so4t dong chay cua chét tri lidu, chit dinh dudng,
va/hodc oxy dén té bao dich; hoa chét tri liéu khac ma tic dong 1én khéi u ¢ hoic
khéng c¢6 buc xa bd sung; hodc céc hop chét hitu hiéu trong tri liéu khic dé diéu tri

bénh ung thu hodc céc bénh khac.

Chét 1am tang d0 nhay vdi hoa chét c6 thé duogc st dung v6i lugng hitu hiéu co
tac dung tri liéu ctia mot hodc nhiéu hop chit khac, bao gdm nhung kh(“)ng chi gidi han
&: hop chat theo sang ché; hop chit ma nang cao su két hop cia chit 1am tang do nhay
v6i hoa chét dén té bao dich; hop chit ma kiém soat dong chay ciia chét tri lidu, chat
dinh dudng, va/hodc oxy dén té bao dich; hoa chét tri liéu khac ma tac dong 1én khéi u
¢ hodc khong cé buc xa bd sung; hodc cac hop chét hitu hiéu trong tri li€u khéc dé
diéu tri bénh ung thu hodc cac bénh khéc. Chét d6i khang canxi, vi du, verapamil,
duoc xac dinh 14 hitu dung dé két hop véi chét chéng ung thu dé x4c dinh d6 nhay véi
héa chét trong té bao khdi u c6 kha ning khang lai hoa chét tri liéu khéc va dé tao ra

hiéu Iyc clia hop chit nay dbi v6i bénh 4c tinh nhay véi thude.

Vi du vé chét lam nhay mién dich bao, nhung khong chi gi6i han &, cac chét
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sau: chat didu bién mién dich, vi dy, khang thé don dong nhu khéng thé wc ché mién
dich (vi du, khang thé phong bé CTLA-4 va/hoic khang thé khang PD-1 va PD-L1
va/hodc PD-L2 vi du ipilimumab (CTLA4), MK-3475 (pembrolizumab, con dugc goi
14 lambrolizumab, khang thé khang PD-1), nivolumab (khéng thé khéang PD-1), BMS-
936559 (khang thé khéng PD-L1), MPDL320A, AMP-514 hoic MEDI4736 khéng thé
(khang PD-L1), hoic tremelimumab (con duoc goi 14 tixilimumab, CP-675,206, khang
CTLA-4)); hodc chit trc ché chuyén dbi tin hidu; hogc xytokin (nhu interferon tai td

hop); hodc virut phan giai té bao ung thu; hogc ta duge mién dich (vi dy, BCG).

Chét 1am nhay mién dich c6 thé duogc st dung lién quan v6i lugng hitu hi€u cé
tac dung tri li€u cia mot hodc nhiéu hop chét khac, bao g(“)m, nhung khong chi gigi
han &: hop chét theo sang ché; hop chit ma ning cao su két hop cia chit lam nhay
mién dichs dén té bao dich; hop chit ma kiém soat dong chay cua chét tri lidu, chét
dinh dudng, va/hodc oxy dén té bao dich; hoa chét tri liéu khac ma tac dong 1én khéi u
¢6 hodc khong c6 buc xa bo sung; hodc cac hgp chéit hiru hiéu trong tri liéu khéc dé

diéu tri bénh ung thu hodc cic bénh khac.

Pé st dung trong lidu phap tri liéu két hop voi hoa chét tri lidu khac, hop chat
c6 cong thire (I) va mot, hai, ba, bdn hodc nhidu hon céc chét tri ligu khac ¢6 thé, vi
du, duoc bao ché cung nhau thanh dugc phém dang lidu chtra hai, ba, bon hodc nhiéu
cac chit tri lidu, cu thé hon, trong duogc phém déng nhét chtra tit ca céc chat. Theo
phuong 4n khic, mdi trong s& cac chét tri lidu c6 thé dugc bao ché mot cach riéng ré

va c6 mit cing nhau & dang kit, ty ¥ véi huéng dan st dung cua ching.

Theo mot phuong 4n, sang ché d& cap dén dugc phim két hop chira hop chét c6
cong thuc (I) vdi mot hodc nhiéu (vi dy, 1 hodc 2) chét tri liéu khac (vi dy, chét chéng
ung thu nhu duge md ta trén day). Theo phuong an khac, sang ché @& cap dén dugc
pham két hop chira chét d6i khang IAP nhu dugc md ta trong ban mo ta ndy va chét trc
ché con duong PI3K/AKT dugc chon tu: apitolisib, buparlisib, copanlisib, pictilisib,
ZSTK-474, CUDC-907, GSK-2636771, LY-3023414, ipatasertib, afuresertib, MK-
2206, MK-8156, idelalisib, BEZ235 (dactolisib), BYL719, GDC- 0980, GDC-0941,
GDC-0032 va GDC-0068,

Trong mot phuong an khéc, sing ché d& cap dén hop chat c6 cong thirc (1) két

hop véi mot hodc nhiéu (vi dy, 1 hodc 2) cht tri liéu khac (vi du, chét chéng ung thu)
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dé sir dung trong tri liéu, nhu phong hodc diéu tri bénh ung thu.

Theo mot phuong an khéc, sang ché dé cap dén duoc phém chira hop chét co

cong thic (I) cung véi chét mang dugc dung va tuy y mot hodc nhiéu chét tri liéu.

Trong modt phuong an khéc, sang ché dé cap dén viéc str dung hdn hop cac chit

theo sang ché dé bao ché dwoc phdm dé tc ché sy phat trién cua té bao ung thu.

Theo mot phuong én khéc, sang ché d& cap dén san phim chira hop chét c6
cong thie (I) va mot hodc nhiéu chit chdng ung thu, & dang dugc phéim két hop dé su
dung déng thoi, riéng 1€ hodc tudn tu trong viéc diéu tri cho bénh nhan méc bénh ung

thu.

Vi du thwce hién sang ché

Sau day, sang ché s& dugc minh hoa bang cic phuong 4n cu thé duoc md ta
trong cac vi du sau, tuy nhién sdng ché khong bi gidi han & cc phuong 4n nay. Hop
chét dugc goi tén béng cach st dung bd phﬁn mém goi tén tu dong nhu AutoNom

(MDL) hodc nhu dugc goi tén bédi nha cung cép hoa chét.

Qué trinh tdng hop sau ddy dugc mo ta dé minh hoa cho phuong phép dugc st
dung; dbi véi qué trinh diéu ché hodc budc cu thé, tién chat dugc st dung c6 thé
khéng thu duge tir mdi mé duoc tbng hop theo budc duge md ta cy thé. Trong céc vi

du, cac cum tir vi€t tdt sau dugce st dung.

Ac20 anhydrit axetic
AcOH axit axetic
Boc tert-butyloxycacbonyl

Boc-Abu-OH  axit (S)-2-(Boc-amino)butyric

BuLi butyllithi

CDI 1,1-cacbonyldiimidazol

mCPBA axit m-cloperbenzoic

DCM diclometan

DIPEA N-etyl-N-(1-metyletyl)- 2-propylamin
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DMC
DMF
DMSO
EDC
EtsN
EtOAc
EtOH
EtO

HATU

HBTU
HCl
HOAt
HOBt
HPLC
IPA
KHMDS
LiHMDS
MeCN
MeOH
mins.

MS
NaBH(OAc);
NaOtBu

NMP
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dimetyl cacbonat
N,N-dimetylformamit

dimetyl sulfoxit

1-etyl-3-(3’-dimetylaminopropyl)-carbodiimit hydroclorua

trietylamin
etyl axetat
etanol

dietyl ete

2-(7-aza-1H-benzotriazol-1-yl)-1,1,3,3-tetrametyluroni

hexaflophosphat)

O-benzotriazol-N,N,N’ N -tetrametyl-uroni-hexaflo-phosphat

axit clohydric
1-hydroxyazabenzotriazol
1-hydroxybenzotriazol
sic ky 1ong hiéu ning cao
rugu isopropylic

kali hexametyldisilazit
lithi bis(trimetylsilyl)amit
axetonitril

metanol

phut

khéi phd

natri triaxetoxybohydrua
kali fert-butoxit

N-metyl-2-pyrolidinon
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oasfb
Pdy(dba);
Pd(OAc):

Pd(PPh3)4

petrol

PyBrop
RT
Si02
TBABr
TBAF
TBME
TBTU
TCNB
TEA
TFA
THF

TMEDA

Dit liéu NMR: Trir khi dugc chi ra mot cach cu thé, phd 'H NMR dugc ghi tai

duoc.
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phd cong huong tir hat nhan

trén co s& khan khong chira dung moi
tris(dibenzyluanaxeton)dipaladi (0)

paladi (2) axetat

tetrakis(triphenylphosphin)paladi (0)

phan doan ete co ngudn gdc tir diu mé véi khoang nhiét do
s01 40 - 60 °C

bromo-tris-pyrolidino-phosphoni hexaflophosphat

nhiét do phong

silica

tetrabutylamoni bromua

tetrabutylamoni florua

t-butylmetyl ete

N,N,N' N'-tetrametyl-O-(benzotriazol-1-yl)uroni tetrafloborat
2,3,5,6-tetraclonitrobenzen

trietylamin

trifloaxit axetic

tetrahydrofuran

N,N, N, N-tetrametyletylendiamin

25°C trén quang phd ké Bruker Avance I van hanh & 400 MHz. Dit liéu dugc xtr ly va
dugc phan tich bang cich st dung phan mém Topsptrong 2.1. Déi voi dit lidu NMR,
trong d6 sb proton dugc cho la nhé hon s6 proton ly thuyét trong phan t, véi gia thiét
rang (cac)tin hiéu gidn doan (s) bi che khuét bang dinh dung moi va/hodc nude. Ngoai
ra, né'u'\'; phd thu dugce trong trong cac dung mdi NMR chira proton, thi sy trao d6i gitra

proton NH vi/hodc OH véi dung mdi xdy ra va do do tin hi¢u nay thuong khong thu
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Hé théng LC-MS diéu ché va phan tich
M5 ta phuong phap va hé théng LC-MS phan tich

Trong céc vi du sau, hop chit dugc dic trung bang phd khdi lugng bing cach
sir dung hé théng va diéu kién van hanh dugc md ta sau day. Trong d6 nguyén tir véi
cc cht ddng vi khdc nhau c6 mit va khdi phd don duge ghi nhan, khéi phd duoc ghi

nhan cho hop chét 1 khdi phd don dong vi (cu thé hon, 3Cl; Br v.v.).

Hé thdng Waters Platform LC-MS:

Hé théng HPLC: Waters 2795
Péu do phd khbi: Micromass Platform LC
Dau do PDA: Waters 2996 PDA

Piéu kién van hanh hé Platform MS:

Dién 4p mao quan: 3,6 kV (3,40 kV dbi v6i ché d6 phun mu dién tr ion 4m)
bién &p hinh nén: 30V

Nhiét @o ngu(‘Sn: 120 °C

Pham vi quét: 125-800 amu

Ché do ion hoa: Phun mu dién tir ion duwong hodc

Phun mu dién t ion &m hodc

Phun mu dién t&r ion &m va duong

Hé thdng Waters Fractionlynx LC-MS:

Hé théng HPLC: thiét bi tw 14y miu 2767 — bom gradien nhi phan 2525
Pau do phd khéi: Waters ZQ
Dau do PDA: Waters 2996 PDA

Diéu kién van hanh hé Fractionlynx MS:
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bién ap mao quan: 3,5kV (3,25 kV dbi voi ché do phun mu dién tir ion 4m)
Dién 4p hinh nén: 40 V (25 V dbi véi ché d6 phun mu dién tr ion am)
Nhiét d6 ngudn: 120 °C

Pham vi quét: 125-800 amu

Ché d6 ion hoa: Phun mu dién tir ion dwong hodc

Phun mu dién tr ion &m hodc

Phun mu dién tt ion 4m va duong

Heé théng Agilent 1200SL-6140 LC-MS - RAPID:

HPLC Hé thong: Agilent 1200 series SL
Pau do phd khdi: Agilent 6140 t& cuc don
Dau do thir hai: Agilent 1200 MWD SL

Piéu kién cho hé Agilent MS:

bién 4p mao quan: 4000V dbi v6i phun mu dién tr ion duong (3500V d6i véi

ion &m phun mu dién tir)

Pién thé phan manh/S4 luong tang thém: 100

S luong téﬁg thém: 1

Van toc dong khi 1am kho: 7,0 L/min

Nhiét do khi: 345 °C

Ap suét Nebuliser: 35 psig (241,317 Kpa)
Pham vi quét: 125-800 amu

Ché d¢ ion hoa: Chuyén dbi gitra ché d6 phun mu ion 4m - duong

Phuong phép va hé théng LC-MS diéu ché

Phuong phéap LC-MS didu ché tiéu chuén va phuong phép hiéu qua dugc su
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dung dé tinh ché cdc phan tir hitu co nhé nhu hop chit dugc mo ta trong ban md ta
nay. Phuong phép dung cho sic ky léng (LC) va phuong phap khéi phd (MS) ¢6 thé
duoc bién dbi dé tach tot hon hdn hop chit thd va nang cao kha ning phat hién cua
méu bang MS. Viéc lam t61 vu héa phuwong phép LC gradien didu ché s& chura thay dbi
cot, dung mdi rira giai dé€ bay hoi va chét bién tinh, va gradien. Phuong phap da biét
trong linh vuc ky thudt nay dé t6i wu hoa phuong phap LC-MS diéu ché va sau d6
bing cach str dung chiing d8 tinh ché hop chit. Phuong phép nay dugc mo ta trong tai
lieu Rosentreter U, Huber U.; Optimal fraction collecting in preparative LC/MS; J
Comb Chem.; 2004; 6(2), 159-64, va tai liéu Leister W, Strauss K, Wisnoski D, Zhao
Z, Lindsley C., Development of a custom high-throughput preparative liquid
chromatography/mass spectrometer platform for the preparative purification and

analytical analysis of compound libraries; J Comb Chem.; 2003; 5(3); 322-9.

Mot sb hé théng dé tinh ché hop chit bing LC-MS diéu ché dugc mo ta sau déy
mic di ngudi c6 trinh do trung binh trong linh vuc k§ thuat nay s& hidu dwoc ring hé
théng va phuong phép khéc dé tinh ché duge mo ta co thé duge st dung. Tur phin mo
ta trong ban md ta nay, hodc bang cach str dung hé thdng sic ky khic, ngudi c6 trinh
dd trung binh trong linh vyc k¥ thuit nay c6 thé tinh ché hop chét dugc mo ta trong
ban mo ta ndy bang LC-MS diéu ché.

Hé théng Waters Fractionlynx:
Phén cing:
Thiét bi tu 14y mAu/Thiét bi thu hdi cic phan doan 2767 Dual Loop
Bom diéu ché 2525
CFO (b6 diéu chinh chét long cot) cho viéc chon lua cot
RMA (B0 kiém soat chit phan ing Waters) lam bom b sung
Quang phd ké Waters ZQ
Péu do day diot quang Waters 2996
Quang phd ké Waters ZQ

Diéu kién van hanh hé Waters MS:
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bi¢n 4p mao quan: 3,5kV (3,2kV dbi véi ché d6 phun mu dién tr ion
am)

Dién ap hinh nén: 25V

Nhiét d6 ngudn: 120 °C

Pham vi quét: 125-800 amu

Ché d ion hoa: Phun mu dién tr ion duong hodc

Phun mu dién t ion am

Heé théng Agilent 1100 LC-MS diéu ché:
Phén cing:
Thiét bi tu iy mAu: 1100 series “prepALS”

Bom: 1100 Series “PrepPump” d6i v&i gradien dong didu ché va 1100 Series

“QuatPump” dbi v6i bd bién dbi luu lugng bom trong dong didu ché
Péu do UV: Pau do da budc séng 1100S “MWD”
Dau do MS: 1100 Series “LC-MSD VL”
Thiét bi thu hdi cac phan doan: 2 x “Prep-FC”
Bom bb sung: “Waters RMA”
B0 tach Agilent Active Splitter
Diéu kién van hanh hé Agilent MS:

Dién 4p mao quan: 4000 V (3500 V d6i v6i ché do ion am phun

mu di¢n tw)

Dién thé phan manh/Sé luong ting thém: 150/1
Van toc dong khi lam kho: 12,0 L/min

Nhiét do khi: 350°C

Ap suét Nebuliser: 50 psig (344,74 Kpa)
Pham vi quét: 125-800 amu
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Ché do ion hoa: Phun mu dién tr ion duong hodc

Phun mu dién t&r ion &m

Cot:

Cac cdt ¢c6 ban trén thi truong cdt - ca bat dbi va khong bét dbi - c6 thé duge st
dung sao cho, lién quan dén su thay dbi vé pha dong, bd bién tinh hitu co va d6 pH,
chung giup kiém soét khoang rong v& dd chon loc. Tt ca cac cot dugc sit dung theo
diéu kién van hanh khuyén nghi tir nha san xuét. Cot v6i c& hat S micron dugc sit dung
néu ¢6 thé. Vi dy, cot tir nha san xuét Waters (bao gém, nhung khong chi giéi han 6,
XBridge™ Prep OBD™ (18 va Phenyl, Atlantis® Prep T3 OBD™ va Sunfire™ Prep
OBD C18 5um 19 x 100mm), Phenomenex (bao gbm, nhung khong chi giéi han &,
Synergy MAX-RP va LUX™ Xenlulose-2), Astec (cot Chirobiotic™, bao gdm nhung
khong chi gidi han &, V, V2 va T2) va Diacel® (bao gdm, nhung khong chi gi¢i han &,
Chiralpak® AD-H) c6 thé str dung dé kiém tra sang loc.

Dung moi rira giai:
Dung mdi rira giai pha dong dugc chon theo céc gidi han vé pha tinh duoc
khuyén céo tir nha san xuat dé toi vu hoa hiéu suat tach cua cot.

Phuong phap:

Séc ky diéu ché khong bat ddi

Vi du vé& hop chét dugc md ta dwoc tinh ché bing HPLC, bang cach sir dung
phwong phéap dugc phét trién nhu dugc mb ta trong tai liéu Snyder L. R., Dolan J. W.,
High-Performance Gradient Elution The Practical Application of the Linear-Solvent-
Strength Model, Wiley, Hoboken, 2007.

Séc ky didu ché bat dbi

Qué trinh tach diu ché bing cach st dung cic pha tinh bat ddi (Chiral
Stationary Phases - CSPs) 14 k§ thust dung dé phéan giai hdn hop cac chét dong phan
d6i anh. Ngoai ra, né ¢6 thé duoc dung dé tach cac chit ddng phan khong d6i quang va

cac phan tir khong ddi xtmg. Phuong phép da biét trong linh vuc k¥ thuét nay dé tdi wu
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héa qua trinh tach didu ché bat déi trén CSPs va sau d6 bing cach st dung ching dé
tinh ché hop chét. Phuong phap nay dugc md ta trong tai liéu Beesley T. E., Scott
R.P.W.; Chiral Chromatography; Wiley, Chichester, 1998.

Gié tri v& hé s ty luong ctia mubdi hodc lugng axit trong hop chét nhu duge mo
ta trong ban md ta nay, 1a gid tri thu dugc tir thir nghiém va c6 thé thay dbi phu thudc
vao phuong phap phan tich dugc sir dung. Déi v6i truong hop khong c6 dang mudi,

hop chét thu dugce & dang bazo tu do.

Qua trinh diéu ché 1: metyl este cla axit (R)-2-((S)-2-Benzyloxycacbonylamino-3-

hydroxy-propionyl-amino)-propionic

Diisopropyletylamin (375 mL) dugc bd sung nho giot vao hdn hgp duge lam
lanh cia metyl este cua axit (R)-2-amino-propionic hydroclorua (100 g, 0,716 mol),
EDC (165 g, 0,86 mol), carbobenzyloxy-L-serin (171,4 g, 0,716 mol) va DCM (3,6 L).
Hdn hop tao ra dugc khudy duéi khi quyén nito tai nhiét 46 méi trudng trong 16 giod.
Sau khi loai b6 dung méi trong chén khong tai 40 °C, phén con lai duge pha lodng
bing natri cacbonat bdo hoa (1 L), nudc (1 L) va duge chiét bing EtOAc (2 L, 2 x 1
L). Pha hitu co két hop duogc rira bing axit clohydric 2 M (1 L), dung dich nuéc mudi
bédo hoa (1 L), dugce 1am kho bing magie sulfat va dugc cd trong chan khong tai 40 °C,
dé tao ra hop chit néu & tiéu dé nay (172 g) & dang chit rin khong mau. 'H NMR (Me-
d3-OD): 7,44-7,28 (6H, m), 5,13 (2H, s), 4,46 (1H, d), 4,43 (1H, d), 4,25 (1H, t), 3,82-
3,68 (5H, m), 1,39 (3H, d).

Qua trinh didu ché 2: (3S,6R)-3-Hydroxymetyl-6-metyl-piperazin-2,5-dion

Metyl este cua axit (R)-2-((S)-2-benzyloxycacbonylamino-3-hydroxy-propionyl-
amino)-propionic (ma cé thé dugc didu ché nhu duoc md ta trong Qud trinh diéu ché
1) (172 g, 0,53 mol) dwoc bd sung thém 10% paladi trén cacbon (8,6 g), MeOH (530
mL) va xyclohexen (344 mL) duéi khi quyén nito. Hdn hop dugc gia nhiét dén hbi luu
trong 17 gio. MeOH (500 mL) dugc bd sung va qué trinh hdi luu duoc tiép tuc trong 1
giod. Hon hop phan tng néng duge loc qua dém xelit, ba loc dugc ria biang MeOH
néng (2 x 500 mL). Phan nuéc loc két hop duge co. Chét rn tao thanh dugc tao huyén
phu trong 2-butanon (400 mL) va petrol (phan doan ete c6 ngudn gbc tir ddu mé vai
khoang nhiét do s6i 40 — 60 °C) (400 mL) duoc bd sung tir tir trong 10 phut. Sau khi
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khqu trong 30 phut, chét rin dugc loc, ba loc dugc rira béng petrol / 2-butanon ty 1€
2:1 (300 mL). B loc dugc lam kho trong chén khong tai 40 °C, dé tao ra hop chét néu
& tidu dé nay (68,3 g) & dang chit rdn mau tring nhat. '"H NMR (DMSO-d6): 8,08 (1H,
s), 7,90 (1H, s), 5,11 (1H, t), 3,92 (1H, q), 3,80-3,71 (1H, m), 3,71-3,60 (1H, m), 3,58-
3,47 (1H, m), 1,24 (3H, d).

Qua trinh diéu ché 3: ((2R,5R)-5-Metyl-piperazin-2-yl)-metanol hydroclorua

(3S, 6R)-3-hydroxymetyl-6-metyl-piperazin-2,5-dion (ma co thé dugc diéu ché
nhu dugc mo ta trong Qua trinh diéu ché 2) (34 g, 0,215 mol) dugc bd sung thém dung
dich chira boran trong THF (1 M, 1,6 L, 1,6 mol) va hdn hop dugc gia nhiét dén 70 °C
trong 18 gid. Dung dich dugc lam lanh trong d4, sau d6 MeOH (425 mL) dugc bd
sung tir tir, tiép theo bang axit clohydric5 M (113 mL). Han hop duoc gia nhiét dén 70
°C trong 2 gi¢ va sau d6 dugc lam lanh dén nhiét d6 moi truong. Chét rén tao thanh
duoc loc, ba loc dugc rira bang THF (200 mL) va duge 1am kho trong chan khong tai
40 °C, dé tao ra hop chit néu & tiéu @& nay (39,3 g) & dang chét rin khong mau. 'H
NMR (DMSO-d6): 9,79 (3H, s), 5,59 (1H, s), 3,76-3,40 (SH, m), 3,19-2,94 (2H, m),
1,28 (3H, d).

Qua trinh diéu ché 4: fert-butyl este cua axit (2R,5R)-5-Hydroxymetyl-2-metyl-

piperazin-1-carboxylic

((2R,5R)-5-metyl-piperazin-2-yl)-metanol hydroclorua (ma cé thé dugc diéu
ché nhu dugc mé ta trong Qua trinh diéu ché 3) (20 g, 119 mmol) trong MeOH (96
mL) v6i 0 °C (bé d4) duoc bd sung thém trietylamin (48,7 mL, 357 mmol). zerz-Butyl
dicacbonat (61 g, 280 mmol) trong MeOH (145 mL) dwgc bd sung trong 30 phut.
Nhiét d6 phan ung dugc duy tri tai <10 °C trong 1 gio, dugce lam Am dén nhiét do moi
tredng trong 1 gid va sau d6 duogc gia nhiét &én 50 °C trong 18 gio. Phan tng dugce cd
va phan con lai dugc hoa tan trong etanol (397 mL). Dung dich chira NaOH (23,8 g,
595 mmol) trong nudc (397 mL) dugce bd sung va phan ting duge gia nhiét dén 100 °C
trong 18 gid, sau d6 duge lam lanh dén nhiét d6 moéi truong. Hon hop phan tng duoc
trung hoa bang HCI 1 M (khoang 300 mL) dén d6 pH 1a 9 (bang céch str dung thiét bi
do d6 pH), sau d6 duoc chiét bang clorofom (3 x 700 mL), dugc lam khd bang natri
sulfat, dugc loc va duge cd. Phén con lai duogc hoa tan lai trong MeOH va dugc co, sau

d6 dugc 1am kho trong chan khong tai 40 °C, dé tao ra hop chat néu & tidu dé nay (21
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g, 75%) & dang chét rin khéng mau. '"H NMR (Me-d3-OD): 4,20-4,07 (1H, m), 3,79
(1H, dd), 3,71-3,58 (2H, m), 3,54 (1H, dd), 3,24 (1H, dd), 3,18-3,01 (1H, m), 3,01-
2,89 (1H, m), 2,55 (1H, dd), 1,48 (9H, s), 1,25 (3H, s).

Qu4 trinh diéu ché 5: tert-butyl este cla axit (2R,5R)-4-Benzyl-5-hydroxymetyl-2-

metyl-piperazin-1-carboxylic

Hbn hop bao gdm tert-butyl este clia axit (2R,5R)-5-hydroxymetyl-2-metyl-
piperazin-1-carboxylic (ma c6 thé dugc didu ché nhu dwoc md ta trong Qua trinh didu
ché 4) (3,48 g, 15,1 mmol), benzaldehyt (1,76 g, 16,6 mmol), natri triaxetoxybohydrua
(3,84 g, 18,1 mmol) va 1,2-dicloetan (30 mL) duoc khudy tai 20 °C trong 18 gio, sau
d6 dugc phan b giita dung dich nuéc bao hoa NaHCO3 (150 mL) va DCM (3 x 50
mL). Phan chiét hiru co két hop dugc 1am khd (Na2SO4) sau d6 duge lam bay hoi
trong chén khong dé tao ra du. Tién hanh sic ky (SiOz, 0 — 30% EtOAc trong petrol)
dé tao ra hop chit néu & tidu d& nay (4,588 g, 74%) & dang chit ran khéng mau. MS:
[M+H]" =321.

Qua trinh diéu ché 6: tert-butyl este ctia axit (2R,5R)-4-Benzyl-5-clometyl-2-metyl-

piperazin-1-carboxylic

Metansulfonyl clorua (570 pL, 7,35 mmol) duoc bd sung vao dung dich chira
tert-butyl este cua axit (2R,5R)-4-benzyl-5-hydroxymetyl-2-metyl-piperazin-1-
carboxylic (ma c6 thé dugc didu ché nhu duoc mé ta trong Quad trinh diéu ché 5) (1,9
g, 6,12 mmol) chra TEA (2,6 mL, 18,4 mmol) trong DCM (30 mL) tai 0 °C. Dung
dich duoc khudy tai nhiét do phong trong 18 gio. Hon hop phan tng duoc phan bd
gitta dung dich nuéc NH4Cl va DCM. Pha hitu co dugce thu gom, dugc lam kho bing
MgSOs, dugc loc va dugce cd trong chan khong. Tién hanh sic ky (30% EtOAc trong
petrol) dé tao ra hop chit néu & tidu dé nay (1,6 g) & dang chét rdn mau tring. MS:
[M+H]" =339.

Qua trinh didu ché 7: tert-butyl este cia axit (2R,5S)-4-Benzyl-2-metyl-5-((R)-3-
metyl-morpholin-4-ylmetyl)-piperazin-1-carboxylic

K2COs (81,6 g, 591 mmol) va KI (73,6 g, 443 mmol) dugc bd sung vao dung
dich chira tert-butyl este cia axit (2R,5R)-4-benzyl-5-clometyl-2-metyl-piperazin-1-

carboxylic (ma ¢6 thé dugc diéu ché nhu duoc mo ta trong Qua trinh diéu ché 6) (50 g,
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147,9 mmol) trong axetonitril (400 mL) tiép theo bang (R)-3-metyl-morpholin
hydroclorua (26,4 g, 192 mmol). Phén tng duoc khudy tai 70 °C trong 18 gid. Sau do,
chit rin duoc loai bé bing cach loc va dung moi dugc loai bé trong chan khong. Hbn
hop chét thd dwoc tinh ché bang sic ky bang cich sir dung dém silica (20% EtOAc
trong petrol) dé tao ra hop chit néu & tiéu dé nay (41,3 g) & dang chit rdn mau tring.

MS: [M+H]" = 404.

Quéa trinh didu ché 8: tert-butyl este cua axit (2R,5S)-2-Metyl-5-((R)-3-metyl-
morpholin-4-ylmetyl)-piperazin-1-carboxylic

Paladi trén cacbon (10%) (33 g) va axit axetic (220 mL) dugc bd sung vao dung
dich chitra tert-butyl este cua axit (2R,5S)-4-benzyl-2-metyl-5-((R)-3-metyl-morpholin-
4-ylmetyl)-piperazin-1-carboxylic (ma c6 thé duoc didu ché nhu duoc md ta trong Qué
trinh diéu ché 7) (41,3 g, 102 mmol) trong EtOH (300 mL). H3n hop dugc khudy dudi
H, (1 atm, hay 101,325 Kpa) tai nhiét d6 phong trong 18 gio. Hon hop phan tng sau
do duoc loc qua dém xelit dé loai bo chit xuc tac va dung mdi duge loai bo trong chan
khong. Hdn hop chét thé dugc phan bd gitta dung dich nuéc bio hoa NaHCOs va
DCM va san pham dugc chiét bing DCM (3x). Pha hitu co dugc lam khd bang
MgSO4, duge loc va dugc cb trong chin khoéng dé tao ra hop chit néu & tidu dé nay
(30,5 g) & dang dAu mau vang nhat. '"H NMR (400 MHz, CDCI3): 4,43-3,87 (1H, m),
3,78 (1H, d), 3,73-3,55 (3H, m), 3,32 (1H, dd), 3,22 (1H, dd), 3,16-2,93 (3H, m), 2,93-
2,72 (1H, m), 2,55-2,35 (2H, m), 2,35-2,15 (2H, m), 1,89 (1H, dd), 1,45 (9H, s), 1,26
(3H, d), 0,96 (3H, d).

Qua trinh di€u ché khéc:

Binh thét ¢b dung tich 10 L duogc bit kin dugc lép thanh khqu dugce bd sung
tert-blffyl este cua axit (2R,5S)-4-benzyl-2-metyl-5-((R)-3-metyl-morpholin-4-
ylmetyl)-piperazin-1-carboxylic (500g, 1,24 mol, 1,0 dwong lugng) (ma c6 thé duoc
diéu ché nhu dugc mo ta trong Qué trinh didu ché 7) va etanol (nguyén lidu gdc, 5L).
Binh thét ¢b dugc dat dudi khi quyén nito va 10% Pd/C (Aldrich, 50g, 0,124 mol, 0,1
duong luong) dugce bd sung & dang bt nhdo trong etanol. Binh thét cd dugce thdi sach
bang khi mot s 14n bang bom mang ngin DIVAC va duoc dat duéi khi quyén hydro

bing cach st dung 4 khi cau hydro. Hdn hop phan tng dugc 1am 4m dén 30°C qua
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dém, sau d6 st dung NMR dé x4c dinh viéc tiéu thu hét nguyén liéu ban diu. Hn hop
phén ing dugc lam lanh dén nhiét d6 phong va duoc loc qua dém xelit dudi khi quyén
nito. Phan nudc loc duge lam bay hoi dén kho dé tao ra san phém néu & tiéu dé nay &

dang diu khéng mau.

'H NMR(MeOD): 1,00 (3H, d), 1,25 (3H, d), 1,48 (9H, s), 2,08-2,14 (1H, m), 2,28-
2,35 (1H, m), 2,42-2,48 (1H, m), 2,49-2,55 (1H, dd), 2,80-3,06 (4H, m), 3,22-3,28
(2H, m), 3,61-3,78 (4H, m), 4,12-4,16 (1H, m).

3C NMR(MeOD): 14,6, 15,7, 28,8, 40,8, 44,8, 48,3, 50,3, 53,2, 54,3, 57,5, 68,5, 73,9,
81,1, 157,0.

Qua trinh didu ché 9: tert-butyl este cua axit (2R,5S)-4-Benzyl-5-((3R,5R)-3,5-
dimetyl-morpholin-4-ylmetyl)-2-metyl-piperazin-1-carboxylic

K>COs3 (2,7 g, 19,5 mmol) va KI (1,83 g, 11,05 mmol) dugc bo sung vao dung
dich chira tert-butyl este cua axit (2R,5R)-4-benzyl-5-clometyl-2-metyl-piperazin-1-
carboxylic (ma c6 thé dugc didu ché nhu duoc mo ta trong Qua trinh diéu ché 6) (2,2
g, 6,5 mmol) trong axetonitril (30 mL) tiép theo bang (3R, 5R)-3,5-dimetyl-morpholin
(0,80 g, 7,0mmol). Phéan tmg duoc khudy tai 70 °C trong 18 gid. Sau d6, chit ran dugc
loai bo bang cach loc va dung mdi duoc loai bé trong chan khong. Phan con lai dugc
phan bd giita nudc va diclometan. Pha hitu co duge lam kho, dugc loc va dung mdi
duoc lam bay hoi. Hén hop chét thd duoc tinh ché bang sic ky trén silica (0-40%
EtOAc trong petrol) dé tao ra hop chit néu & tiéu dé nay (2,56 g, 94%) & dang chit rin
mau tring. MS: [M+H]" = 418.

Qua trinh didu ché 10: tert-butyl este cua axit (2R,5S)-5-((3R,5R)-3,5-Dimetyl-
morpholin-4-ylmetyl)-2-metyl-piperazin-1-carboxylic

Paladi trén cacbon (10%) (1,6 g) va axit axetic (10 mL) dugc bd sung vao dung dichv
chira tért-butyl este cua axit (2R,5S)-4-benzyl-5-((3R,5R)-3,5-dimetyl-morpholin-4-.
ylmetyl)-2-metyl-piperazin-1-carboxylic (ma c6 thé dugc diéu ché nhu dwoc mo ta
trong Qua trinh diéu ché 9) (2,5 g, 6,0 mmol) trong EtOH (70 mL). Hon hop dugc
khudy duéi Hy (1 atm, (101,325 KPa)) tai nhiét do phong dbi v6i 3 gio. Hon hop phan
ung sau d6 dugce loc qua dém xelit dé loai bd chéit xtic tac va dung moéi dugc loai bd

trong chan khong. Hon hop chit thé dwoc phan bd giita dung dich nuc bio hoa
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NaHCO3 va DCM va sén phdm dugc chiét bing DCM (ba 1an (3x)). Pha hitu co' duoc
lam kho bang MgSOs, duoc loc va duge ¢d trong chan khong d8 tao ra hop chit néu &
tiéu dé nay (1,53 g, 78%) & dang dau mau vang nhat. '"H NMR (400 MHz, CDCI3):
4,16 (1H, s), 3,79-3,59 (3H, m), 3,44-3,19 (3H, m), 3,08 (1H, dd), 2,99-2,69 (4H, m),
2,52 (1H, dd), 2,29 (1H, dd), 1,47 (9H, s), 1,27 (3H, d), 1,00 (6H, d).

Hop chét sau ddy dugc tao ra theo qua trinh diéu ché tuong tu trong d6 duge md ta

trong Qua trinh diéu ché 9 va 10:

10A: tert-butyl este cua axit (2R,5S)-5-((2S,5R)-2,5-Dimetyl-morpholin-4-ylmetyl)-2-
metyl-piperazin-1-carboxylic, MS: [M + H]" = 328.

Qué trinh diéu ché 11: 2-(5-Clo-3-flo-pyridin-2-yl)-2-metyl-propionitril

Dung dich chira natri bis(trimetylsilyl)amit (610 mL, 40% trong
tetrahydrofuran, 1,326 mol) duoc bd sung vao da - dugc lam lanh dung dich chura 5-
clo-2,3-diflopyridin (198,2 g, 1,326 mol) va isobutyronitril (238 mL, 2,65 mol) trong
toluen (2 L). Hdn hop dugc khudy dudi khi quyén nito tai nhiét do phong (RT) qua
dém truée khi bd sung thém dung dich nuéc bido hdoa amoni clorua (1 L). Céc pha
dugc tach riéng va pha nudce dugc chiét bang etyl axetat (2 l4n, mdi 1an 1L (2 x 1 L)).
Phén chiét hitu co két hop dugc 1am khé (MgSO4) va duge co trong chan khong tai 40
°C d& tao ra hop chit néu & tidu d& nay (259,8 g, 95%). '"H NMR (400 MHz, DMSO-
d6): 8,57 (1H, dd), 8,24 (1H, dd), 1,74 (6H, rong).

Qua trinh diéu ché 12: 2-(5-Clo-3-flopyridin-2-yl)-2-metylpropylamin

Phuc chét boran-tetrahydrofuran (1 M, 1,37 L, 1,365 mol) duoc bd sung vao
dung dich dugc lam lanh chtra 2-(5-clo-3-flo-pyridin-2-yl)-2-metyl-propionitril (ma co6
thé dugc diéu ché nhu dwoc mo ta trong Qua trinh didu ché 11) (135,6 g, 0,683 mol)
trong tetrahydrofuran (670 mL). Hdn hop dugc khudy duéi khi quyén nito tai nhiét do
phong qua dém trude khi dugce lam lanh trong d4. Phan tng dugc dép t4t bang cach bd
sung axit clohydric 5 M (335 mL). Hén hop tao ra dugc bazo bang bang dung dich
nude kali hydroxit 40% (460 mL) va cac pha dugc tach riéng. Pha nudc c6 tinh bazo
duoc chiét bing etyl axetat (2 x 670 mL) va phan chiét hiru co két hop dugc rira bing
nudec mudi (670 mL), duge lam kho (MgSO4) va duoc cd trong chan khong tai 40 °C
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d8 tao ra hop chét néu & tiéu dé nay (102,9 g, 74%) 'H NMR (400 MHz, DMSO-d6):
8,44 (1H, t), 7,95 (1H, dd), 2,85 (2H, d), 1,29 (6H, d).

Quéa trinh diéu ché 12, qua trinh diéu ché khac: 2-(5-Clo-3-flopyridin-2-yl)-2-

metylpropylamin

Binh thot ¢b dung tich 10L dugc bd sung 2-(5-clo-3-flo-pyridin-2-yl)-2-metyl-
propionitril (ma c6 thé dugc diu ché nhu duge md ta trong Qua trinh diéu ché 11)
(200 g, 1,00 mol), niken(II) clorua hexahydrat (239,4 g, 1,00 mol) va etanol (3,0 L).
Dung dich mau xanh tao thanh dugc lam lanh dén 0 °C béng cach st dung bén
axeton/d4 khod du6i khi quyén nito. Natri bohydrua (114,3 g, 3,02 mol) dugc b sung
nhé giot timg phan véi tdc do sao cho nhiét do phan Gng dugc duy tri nhé hon 6 °C
(thoi gian bd sung = 1% h) d8 tao ra huyén phit mau den. Khi hoan thanh viéc bd sung,
bé 1am lanh duoc thay bing bé nudc/d4, sau d6 hdn hop phéan tmg duoc dé 4m dén RT
qua dém. Hdn hop phan tmg dugc 1am lanh dén 0—4 °C trong bé da. Dung dich nuéc
amoniac 25% (2680 mL) dugc bd sung tir dropping funnél sao cho nhiét d6 phan Gng
duge duy tri nhé hon 10 °C (thoi gian bd sung = 1 h). Khi hoan thanh viéc b6 sung,
qué trinh khudy duoc tiép tuc tai 0 °C trong 30 phut, sau d6 hdn hop dugc loc qua
xelit, va phan con lai dugc rira bang etanol (2 x 750 mL). (Cén lvu y khong dé tdm loc
kho. Tong thoi gian loc 1a 2 gio) Phan nudc loc mau vang nhat/nau duge chuyén dén
thiét bi 1am bay hoi kiéu quay 16n va dugc ¢d cho dén khi tit ca cac etanol duoc loai
b6. DAu mau xanh tao thanh duogc chuyén dén phéu tach dung tich 5 L va dung dich
nuéc amoniac 25% dugc bd sung cho dén khi dau chuyén mau vang (200 mL). Déu
dugc tach va pha nuée dugc chiét bing toluen (2 x 300 mL). Phan chiét hitu co két
hop dugc rira b%mg dung dich nudc amoniac 25%/nudc mubi ty 1€ 1:1 (300 mL), dugc
lam kho béng natri sulfat, duoc loc va dugc cd trén thiét bi lam bay hoi kiéu quay
(nhiét do bé 1én dén 70 °C) dé tao ra san pham tho & dang dau mau vang (161 g), dit
liéu phu hop voi dit liéu duge mo ta trén day. San phim nay dugc sir dung trong budc

tiép theo ma khong cén tinh ché.
Qué trinh diéu ché 13: 6-Clo-3,3-dimetyl-2,3-dihydro- 1H-pyrolo[3,2-b]pyridin

Hbn hop bao gdm 2-(5-clo-3-flopyridin-2-yl)-2-metylpropylamin (ma c6 thé

duge didu ché nhu duge mé ta trong Qua trinh diéu ché 12 va Qua trinh didu ché 12,
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qua trinh didu ché khac) (33 g, 0,163 mole), kali cacbonat (122 g, 0,884 mol) va NMP
(100 mL) dugc gia nhiét dén 150 °C trong 4 gid. Hon hop dugc lam lanh dugc pha
lodng bang nude (330 mL) va dugce chiét bang toluen (3 x 300 mL), phéan chiét hitu co
két hop duogc ria bing nuéc mudi (160 mL), duge 1am khoé (MgSO4) va duge cb trong
chan khong tai 40 °C dé tao ra hén hop chit thd (24,8 g). Tién hanh séc ky trén silica
bang cach rira giai voi 5-30% etyl axetat / petrol dé tao ra hop chét néu & ticu dé nay
(21 g, 71%) 'H NMR (400 MHz, DMSO-d6): 7,61 (1H, d), 6,75 (1H, d), 6,06 (1H, bs),
3,31 (2H, s), 1,21 (6H, s).

Qua trinh diéu ché 14: tert-butyl este cua axit 6-Clo-3,3-dimetyl-2,3-
dihydropyrolo[3,2-b]pyridin-1-carboxylic

' Di-tertbutyldicacbonat (3,7 g, 17,1 mmol) dugc bd sung vao hdn hgp bao gbdm

6-clo-3 3-dimetyl-2,3-dihydro-1H-pyrolo[3,2-b]pyridin (ma c6 thé dugc diéu ché nhu
duge md ta trong Qua trinh diéu ché 13) (2,6 g, 14,2 mmol), tetrahydrofuran (26 mL)
va natri hydroxit 2 M (11,4 mL, 22,8 mmol) kém khudy trong 2 ngay. Hon hgp hai pha
dugc pha lodng bang nuéce (20 mL) va dugc chiét bang etyl axetat (2 x 20 mL). Phan
chiét hitu co két hop duge 1am khd (MgSO4) va dugc cd trong chan khong tai 40 °C dé
tao ra hdn hop chét tho (6,02 g). Tién hanh séc ky trén silica bing cich rira giai voi 5 -
30% etyl axetat / petrol dé tao ra hop chét néu & tidu dé nay (2,23g, 55%); 'H NMR
(400 MHz, DMSO-d6): 8,11 (1H, d), 7,85 (1H, bs), 3,77 (2H, s), 1,52 (%H, s), 1,28
(6H, s).

Qua trinh didu ché 15: 6-(4-Flobenzyl)-3,3-dimetyl-2,3-dihydro-1H-pyrolo[3,2-
b]pyridin

Dung dich chita 4-flobenzyl k&m clorua (2 L dung dich 0,5 M trong THF, 1
mol) dugc bd sung vao hdn hop duge khir khi bao gdm 6-clo-3,3-dimetyl-2,3-dihydro-
1H-pyrolo[3,2-b]pyridin (ma ¢ thé duoc diéu ché nhu dugec md ta trong Qua trinh
didu ché 13) (91,3 g, 0,5 mol), lithi bromua (130,3 g, 1,5 mol) va [1,3-bis(2,6-
diisopropylphenyl)imidazol-2-yluan](3-clopyridyl)paladi(II) diclorua (6,8 g, 0,01 mol)
trong THF (685 mL) va NMP (910 mL) tai 20 °C c6 toa nhiét. Hén hop mau den tao
thanh duge khudy dudi khi quyén nito tai nhiét do phong trong 18 gio. Hdn hop phan
ing dwoc dép tit bang dung dich nude axit xitric 2,5% (900 mL) va dugc chiét bang
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toluen (2 x 900 mL). Pha hitu co két hop dugc rira bang nude (3 x 900 mL), nude
mudi (900 mL), dugc lam kho bé‘lng MgS0s4, dugc loc va duge cd trong chan khong.
Chét rén tao thanh dugc tao huyén phu trong petrol (450 mL) va toluen (100 mL). Sau
khi khudy trong 30 phut, chit rin duge loc, ba loc dugc rira bang petrol (2 x 90 mL).
B4 loc duoc lam kho trong chan khong tai 40 °C, dé tao ra hop chét néu & tidu dé nay
(107,3 g) & dang chét rdn mau xdm. 'H NMR (DMSO-d6): 7,60 (1H, d), 7,30-7,22
(2H, m), 7,15-7,06 (2H, m), 6,53 (1H, d), 5,64 (1H, s), 3,78 (2H, s), 3,22 (2H, d), 1,19
(6H, s).

Céc hop chit sau dugc didu ché theo cach twong tu voi cach duge md ta trong Qua

trinh diéu ché 15:

15A: tert-Butyl 6-[(4-flophenyl)metyl]-3,3-dimetyl-1H,2H,3H-pyrolo[3,2-b]pyridin-1-
carboxylat, MS: [M + H]" =357.

15B: 6-(3-Flobenzyl)-3,3-dimetyl-2,3-dihydro-1H-pyrolo[3,2-b]pyridin, MS: [M + H]"
=257.

15C: 6-Butyl-3,3-dimetyl-2,3-dihydro-1H-pyrolo[3,2-b]pyridin, MS: [M+H]" = 205.

15D: 6-(2-Flobenzyl)-3,3-dimetyl-2,3-dihydro-1H-pyrolo[3,2-b]pyridin, MS: [M +
H]"=257.

15E: 6-(2,4-Diflobenzyl)-3,3-dimetyl-2,3-dihydro-1H-pyrolo[3,2-b]pyridin.

Qua trinh diéu ché 16: 5-Bromo-6-(4-flobenzyl)-3,3-dimetyl-2,3-dihydro-1H-
pyrolo[3,2-b]pyridin

Dung dich chita 6-(4-flobenzyl)-3,3-dimetyl-2,3-dihydro-1H-pyrolo[3,2-b]pyridin (ma
¢6 thé duoc didu ché nhu dugc mod ta trong Qua trinh didu ché 15) (88,5 g, 0,345 mol)
trong DMF (1,67 L) dugc lam lanh dén -5 °C. N-bromosuxcinimit rén (61,5 g, 0,345
mol) dugc bd sung timg phéan c6 kém theo su toa nhiét. Hon hop dugce khudy trong 1
gio va dé 4m dén nhiét do phong. Nudc (2,66 L) duge bd sung c6 kém theo su téa
nhiét va hdn hop tao ra duogc khuéy trong 18 gid tai nhiét 4o ph()ng, chét rin duogc loc
va bi loc duoc rira béng nuéce (270 mL). B3 loc dugc hoa tan trong THF (1,5 L), dugc
1am kho bang MgSOs, duoc loc va dugce o trong chan khong dé tao ra hop chit néu &

tiéu d& nay (109,7 g) & dang chét rdn mau vang. '"H NMR (DMSO-d6): 7,29-7,20 (2H,
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m), 7,20-7,03 (2H, m), 6,64 (1H, s), 5,88 (1H, s), 3,89 (2H, s), 3,26 (2H, d), 1,20 (6H,
S).

Céc hop chét sau duge diéu ché theo qua trinh tuong tu véi Qud trinh diéu ché 16:

16A: 5-Bromo-6-(3-flobenzyl)-3,3-dimetyl-2,3-dihydro-1H-pyrolo[3,2-b]pyridin, MS:
[M + H]* =335, 337.

16B: 5-Bromo-6-(2-flobenzyl)-3,3-dimetyl-2,3-dihydro-1H-pyrolo[3,2-b]pyridin, MS:
[M +H]* =335, 337.

16C: 5-Bromo-6-Butyl-3,3-dimetyl-2,3-dihydro-1H-pyrolo[3,2-b]pyridin, MS:
[M+H]" =283, 285.

16D: 5-Bromo-6-(2,4-diflobenzyl)-3,3-dimetyl-2,3-dihydro-1H-pyrolo[3,2-b]pyridin.

Qué trinh didu ché 17: [6-(4-Flo-benzyl)-3,3-dimetyl-2,3-dihydro-1H-pyrolo[3,2-
b]pyridin-5-yl]-metanol

5-bromo-6-(4-flobenzyl)-3,3-dimetyl-2,3-dihydro- 1H-pyrolo[3,2-b] pyridin (ma
c6 thé duoc didu ché nhu duge mo ta trong Qua trinh diéu ché 16) (22,8 g, 68,2 mmol)
trong THF (300 mL), duoc lam lanh dén -78 °C, duoc bd sung MeLi (1,6 M trong
Et,0; 51,1 mL, 91,8 mmol) trong 15 phuat. Sau d9d, tert-Butyllithi (1,7 M trong hexan;
96 mL,164 mmol) dugc bd sung trong 30 phat. Sau 15 phit, DMF (26 mL) dugc bd
sung va hdn hop duge khuéy tai -78 °C thém 50 phut. Dung dich nudc bdo hoa NH4Cl
(450 mL) dugc bd sung va hdn hop duoc khudy trong 10 phit tai RT. Lép hitu co
duoc tach va 16p nuée duge chiét bing EtOAc (2 x 150 mL). Phan doan hitu co két
hop duoc rira bing nude mudi (200 mL), duge 1am khoé (MgSO4) va lam bay hoi dé
tao ra 6-(4-flo-benzyl)-3,3-dimetyl-2,3-dihydro-1H-pyrolo[3,2-b]pyridin-5-
carbaldehyt & dang chét rin mau vang ma duoc st dung ma khong phai tinh ché thém.
MS: m/z = 285 (M+H")*. San pham nay (khoang 68 mmol) dugc phén tin trong
MeOH (250 mL) va dugc lam lanh trong bé d4. NaBH4 (3,4 g, 81,8 mmol) dugc bd
sung nho giot timg phén trong 5 phat. Qua trinh 1am lanh duge ding lai va hdn hop
duoc khudy thém 20 phut. Hon hop dugc lam lanh tiép trong bé d4 bang cach bd sung
cén than dung dich nuéc KHSOs 10% trong 10 phut (cAn hru ¥ ¢6 thé sti bot réat
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manh). Sau khi khudy trong 5 phut tai nhiét @ phong (RT) hdn hop duge lam lanh tiép
bing cach st dung bé da. Hon hop duoc bazo bing cach bd sung dung dich nudc
NaOH 50% (khoang 18 mL) va sau d6 dugc cd trong chan khong dén khoang mot
phin ba thé tich. Hdn hop nudc tao thanh duge chiét bang CHaCla (1 x 200 mL, 2 x
100 mL) va cac 16p CH2Cly duge két hop va duge lam kho (MgSO4). Dung dich
CH2Cl, dugc ¢d trong chan khong dén khoang 30 mL va sau d6 dugc pha loang bing
toluen (70 mL) @& két tinh san phidm. Thu gom bang cach loc sin phém tao ra & dang
.tinh thé rin khong mau (10,6 g). Mé tht hai (2,1 g) dugc thu gom tir phéan nuéc loc.
Phin nudc loc duge cd va chit con lai dugc tinh ché bing sdc ky trén SiO» (bang cach
rira gii v6i 25-50% EtOAc/hexan) dé tao ra mé thi ba ctia hop chét (2,1 g); hop chét
néu & tiéu d& nay duoc tao ra véi hidu suét chung 13 14,8 g (76% qua hai budc), MS:

[M + H]*" = 287.
Qué trinh diéu ché khéac bao gdm bude tai két tinh tir regu isopropylic.
Céc hop chét sau duoc diéu ché theo qua trinh tuong tu v6i Qua trinh didu ché 17:

(6-Butyl-3,3-dimetyl-2,3-dihydro-1H-pyrolo[3,2-b]pyridin-5-yl)-metanol, MS:
[M+H]" = 235.

Qua trinh didu ché 18: 2-Clo-1-{6-[(4-flophenyl)metyl]-5-(hydroxymetyl)-3,3-
dimetyl-1H,2H,3H-pyrolo[3,2-b]pyridin-1-yl}etan-1-on

Huyén phu duoc 1am lanh (khodng 5 °C) chira [6-(4-flo-benzyl)-3,3-dimetyl-
2,3-dihydro-1H-pyrolo[3,2-b]pyridin-5-yl]-metanol (ma co thé dugc didu ché nhu
dwoc md ta trong Qua trinh diéu ché 17) (11,8 g, 41,3 mmol) trong MeCN (175 mL)
dugc bd sung cloaxetyl clorua (6,9 mL, 86,7 mmol). Qua trinh 1am lanh dugc ding lai
va hdn hop duoc khudy trong 30 phit tai RT. Hon hop sau d6 dwgc 1am bay hoi trong
chan khong va dugc hoa tan trong MeOH (200 mL). Dung dich K>COs3 (12 g trong 100
mL H,0) dugc bd sung va hdn hop duge khudy tai RT trong 20 phut, sau d6 hdn hop
duoc o trong chan khong dén khoang mét phan tu thé tich. Hén hop nudc dugc chiét
bang CH>Cl (1 x 100 mL, 2 x 30 mL) va cac 16p CH2Clz dugc két hop va duoc lam
khd (MgSO4). Tién hang lam bay hoi trong chan khong dé san pham tao ra & dang tinh
thé rén khong mau (12,1 g, khoang 100%), MS: [M + H]" = 363,

Céc hop chét sau duge didu ché theo phuong phép gidng hodc twong tw véi phuong
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phéap cia Qua trinh diéu ché 18:

18A: 1-(2-Cloaxetyl)-6-[(4-flophenyl)metyl]-3,3-dimetyl-1H,2H,3H,4H,5H-
pyrolo[3,2-b]pyridin-5-on, MS: [M + H]" = 349.

18B: 2-Clo-1-{6-[(2-flophenyl)metyl]-5-(hydroxymetyl)-3,3-dimetyl-1H,2H,3H-
pyrolo[3,2-blpyridin-1-yl}etan-1-on, MS: [M + H]" = 363.

18C: 1-(2-Cloaxetyl)-6-[(4-flophenyl)metyl]-3,3,4-trimetyl-1H,2H,3H,4H,5H-
pyrolo[3,2-b]pyridin-5-on, MS: [M + H]" = 363.

18D: 1-(2-Cloaxetyl)-6-[(2,4-flophenyl)metyl]-3,3-dimetyl-1H,2H,3H,4H,5H-
pyrolo[3,2-b]pyridin-5-on, MS: [M + H]" =367.

18E: 1-(2-Cloaxetyl)-6-[(2-flophenyl)metyl]-3,3,4-trimetyl-1H,2H,3H,4H,5H-
pyrolo[3,2-b]pyridin-5-on, MS: [M + H]" = 363.

18F:  2-Clo-1-{6-[(2,4-diflophenyl)metyl]-5-(hydroxymetyl)-3,3-dimetyl-1H,2H,3H-
pyrolo[3,2-b]pyridin-1-yl}etan-1-on, MS: [M + H]" =381.

18G:  2-Clo-1-[5-(1,2-dihydroxyetyl)-6-[(4-flophenyl)metyl]-3,3-dimetyl-1H,2H,3H-
pyrolo[3,2-b]pyridin-1-yl]etan-1-on, MS: [M + H]" = 393.

18H: 2-Clo-1-{6-[(3-flophenyl)metyl]-5-(hydroxymetyl)-3,3-dimetyl-1H,2H,3H-
pyrolo[3,2-b]pyridin-1-yl}etan-1-on, MS: [M + H]" = 363.

18I 1-(2-Clo-axetyl)-6-(4-flo-benzyl)-3,3-dimetyl-1,2,3,6-tetrahydro-pyrolo[2,3-
c]pyridin-5-on, MS: [M+H]" = 349.

18J:  1-(2-Clo-axetyl)-6-(2,4-diflo-benzyl)-3,3-dimetyl-1 ,2,3,6-tetrahydro-pyrolo[2,3-
c]pyridin-5-on, MS: [M + H]" = 367.

18K: 2-Clo-1-[5-((R hodc S)-1,2-dihydroxyetyl)-6-[(4-flophenyl)metyl]-3,3-dimetyl-
1H,2H,3H-pyrolo[3,2-b]pyridin-1-yl]etan-1-on, tir tién chét rtra giai cham hon. MS:
[M+H]"=393.

18L: 1-(2-Cloaxetyl)-6-[(2,4-flophenyl)metyl]-3,3,4-trimetyl-1H,2H,3H,4H,5H-
pyrolo[3,2-b]pyridin-5-on, MS: [M+H]" = 381.

18M: 2-Clo-1-{6-[(4-flophenyl)metyl]-5-(R hodc S)-1-hydroxy_-2-metoxyetyl)-3,3-
dimetyl-1H,2H,3H-pyrolo[3,2-b]pyridin-1-yl} etan-1-on, tién chat rira giai nhanh hon,
MS: [M+H]" = 407.
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18N: 2-Clo-1-{6-[(4-flophenyl)metyl]-5-(R hodc S)-1-metoxy-2-hydroxyetyl)-3,3-
dimetyl-1H,2H,3H-pyrolo[3,2-b]pyridin-1-yl} etan-1-on, tién chét rira giai nhanh hon,
MS: [M+H]" = 407.

180: 2-Clo-1-{6-[(4-flophenyl)metyl]-5-(R hodc S)-1-hydroxy-2-metoxyetyl)-3,3-
dimetyl-1H,2H,3H-pyrolo[3,2-b]pyridin-1-yl}etan-1-on, tir tién chit rira giai chim
hon, MS: [M+H]" =407.

18P: 2-Clo-1-{6-[(4-flophenyl)metyl]-5-(R hodc S)-1-metoxy-2-hydroxyetyl)-3,3-
dimetyl-1H,2H,3H-pyrolo[3,2-b]pyridin-1-yl}etan-1-on, tir tién chit roa giai cham
hon, MS: [M+H]" =407.

18Q: 1-(2-Clo-axetyl)-6-(2,4-diflo-benzyl)-3,3,4-trimetyl-1,2,3,6-tetrahydro-
pyrolo[2,3-c]pyridin-5-on, MS: [M + H]" = 381.

18R: 6-Butyl-1-(2-clo-axetyl)-3,3-dimetyl-1,2,3 ,4-tetrahydro-pYrolo[3,2-b]pyridin-5-
on, MS: [M + H]" =297.

18S: 1-[6-Butyl-5-(hydroxymetyl)-3,3-dimetyl-1H,2H,3H-pyrolo[3,2-b]pyridin-1-yl]-
2-cloetan-1-on, MS: [M + H]"=311.

18T:  6-Butyl-1-(2-clo-axetyl)-3,3-dimetyl-1,2,3,6-tetrahydro-pyrolo[2,3-c]pyridin-5-
on, MS: [M + H]"=297.

'Qué trinh didu ché 19: tert-Butyl (2R,5S)-4-(2-{6-[(4-flophenyl)metyl]-5-
(hydroxymetyl)-3,3-dimetyl-1H,2H,3H-pyrolo[3,2-b]pyridin-1-yl}-2-oxoetyl)-2-
metyl-5-{[(3R)-3-metylmorpholin-4-ylJmetyl}piperazin-1-carboxylat

Tert-butyl este cta axit (2R,5S)-2-Metyl-5-((R)-3-metyl-morpholin-4-ylmetyl)-
piperazin-1-carboxylic (ma co thé dugc diu ché nhu duge md ta trong Qué trinh diéu
ché 8) (15,5 g, 46,4 mmol), KI (12,8 g, 77,4 mmol) va K2CO3 (21,4 g, 155 mmol)
dwgc khudy trong MeCN (70 mL) va dugc 1am lanh trong bé da. Sau d6, 2-Clo-1-{6-
[(4-flophenyl)metyl]-5-(hydroxymetyl)-3,3-dimetyl-1H,2H,3H-pyrolo[3,2-b]pyridin-
1-yl}etan-1-on (ma ¢6 thé dugc diéu ché nhu dugc md ta trong Qué trinh diéu ché 18)
(14,0 g, 38,7 mmol) dugc bd sung & dang dung dich trong MeCN (100 mL). Hon hop
dugc khudy tai RT trong 2 gio va sau d6 duge cd trong chan khong dén khoang mot
phan tu thé tich. Hén hop dugc phan bd gitta EtOAc (150 mL) va H2O (150 mL) va
sau d6 16p nuée dugc chiét tiép bing FtOAc (1 x 75 mL). Céc 16p EtOAc két hop
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EtOAc dugc rira bang dung dich nuéc KH2PO4 10% (4 x 100 mL) va sau d6 nude
mudi (70 mL). Lép hitu co duge 1am khd (MgSO4) va duge lam bay hoi & tao ra sin
phdm & dang chét ran khong mau (25,8 g, 98%), MS: [M + H]* = 640,

Céc hop chét sau dugc didu ché theo phuong phap twong ty v6i phuong phép ciia Qua
trinh diéu ché 19:

tert-Butyl (2R,5S)-5-{[(3R,5R)-3,5-dimetylmorpholin-4-yl]metyl}-4-(2-{6-[(4-
flophenyl)metyl]-5-(hydroxymetyl)-3,3-dimetyl- 1H,2H,3H-pyrolo[3,2-b]pyridin-1-
yl}-2-oxoetyl)-2-metylpiperazin-1-carboxylat, MS: [M + H]" = 654.

tert-Butyl (2R,59)-5-{[(3R,5R)-3,5-dimetylmorpholin-4-ylJmetyl}-4-(2-{6-[(4-
flophenyl)metyl]-3,3-dimetyl-5-oxo-1H,2H,3H,4H, 5H-pyrolo[3,2-b]pyridin-1-y1}-2-
oxoetyl)-2-metylpiperazin-1-carboxylat, MS: [M + H]" = 640.

tert-Butyl (2R,58)-4-(2-{6-[(2-flophenyl)metyl1]-5-(hydroxymetyl)-3,3-dimetyl-
1H,2H,3H-pyrolo[3,2-b]pyridin-1-yl}-2-oxoetyl)-2-metyl-5-{[(3R)-3-metylmorpholin-
4-yllmetyl}piperazin-1-carboxylat, MS: [M + H]" = 640.

tert-Butyl (2R,58)-4-(2-{6-[(4-flophenyl)metyl]-3,3-dimetyl-5-oxo-1H,2H,3H,4H,5H-
pyrolo[3,2-b]pyridin-1-yl}-2-oxoetyl)-2-metyl-5-{[(3R)-3-metylmorpholin-4-
yl]metyl}piperazin-1-carboxylat, MS: [M + H]" = 626,.

tert-Butyl (2R,58)-4-(2-{6-[(4-flophenyl)metyl]-3,3,4-trimetyl-5-oxo-
1H,2H,3H,4H,5H-pyrolo[3,2-b]pyridin-1-y1}-2-oxoetyl)-2-metyl-5-{[(3R)-3-
metylmorpholin-4-yl]metyl}piperazin-1-carboxylat, MS: [M + H]" = 640.

tert-Butyl (2R,58)-4-(2-{6-[(2,4-diflophenyl)metyl]-3,3-dimetyl-5-0xo0-
1H,2H,3H,4H,5H-pyrolo[3,2-b]pyridin-1-y1}-2-oxoetyl)-5-{[(3R,5R)-3,5-
dimetylmorpholin-4-ylJmetyl}-2-metylpiperazin-1-carboxylat, MS: [M + H]" = 658.
tert-Butyl (2R,58)-4-(2-{6-[(2,4-diflophenyl)metyl]-3,3-dimetyl-5-0x0-
1H,2H,3H,4H,5H-pyrolo[3,2-b]pyridin-1-y1}-2-oxoetyl)-2-metyl-5-{[(3R)-3-
metylmorpholin-4-ylJmetyl}piperazin-1-carboxylat, MS: [M + H]" = 644.

tert-Butyl ~ (2R,55)-4-(2-{6-[(2-flophenyl)metyl]-3,3,4-trimetyl-5-0xo0-
1H,2H,3H,4H,5H-pyrolo[3,2-b]pyridin-1-y1}-2-oxoetyl)-2-metyl-5-{[(3R)-3-
metylmorpholin-4-yl]metyl}piperazin-1-carboxylat, MS: [M + H]" = 640.

tert-Butyl (2R,5S)-5-{[(3R,5R)-3,5-dimetylmorpholin-4-yl]metyl}-4-(2-{6-[(4-
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flophenyl)metyl]-3,3,4-trimetyl-5-oxo- 1H,2H,3H,4H,5H-pyrolo[3,2-b]pyridin-1-y1}-
2-oxoetyl)-2-metylpiperazin-1-carboxylat, MS: [M + H]" = 654.

tert-Butyl ~ (2R,5S)-4-(2-{6-[(2,4-diflophenyl)metyl]-5-(hydroxymetyl)-3,3-dimetyl-
1H,2H,3H-pyrolo[3,2-b]pyridin-1-y1}-2-oxoetyl)-2-metyl-5-{[(3R)-3-metylmorpholin-
4-yl]metyl}piperazin-1-carboxylat, 1H NMR (400 MHz, Me-d3-OD): 8,12 (1H, s),
7,27-7,16 (1H, m), 7,06-6,86 (2H, m), 4,76 (2H, s), 4,17 (1H, s), 4,10-4,07 (2H, m),
3,99 (1H, d), 3,74-3,49 (5H, m), 3,30-3,22 (2H, m), 2,97-2,77 (4H, m), 2,59-2,43 (2H,
m), 2,43-2,32 (1H, m), 2,32-2,21 (1H, m), 1,47 (9H, s), 1,43 (6H, s), 1,22 (3H, d), 1,00
(3H, d).

tert-Butyl  (2R,5S)-4-{2-[5-(1,2-dihydroxy etyl)-6-[(4-flophenyl)metyl]-3,3-dimetyl-
1H,2H,3H-pyrolo[3,2-b]pyridin-1-yl]-2-oxoety1}-2-metyl-5-{[(3R)-3-metylmorpholin-
4-yl|metyl}piperazin-1-carboxylat MS: [M+H]" = 670; HPLC bét dbi (heptan/etanol,
80:20, 0,2 % DEA, cot ChiralPAk-IC) tao ra chét ddng phan dbi quang A rira giai
nhanh hon, MS: [M + HJ* = 670 va chét ddng phan d6i quang B rira giai chdm hon,
MS: [M + H]" =670,

tert-Butyl (2R,55)-4-(2-{6-[(3-flophenyl)metyl]-5-(hydroxymetyl)-3,3-dimetyl-
1H,2H,3H-pyrolo[3,2-b]pyridin-1-yl}-2-oxoetyl)-2-metyl-5-{[(3R)-3-metylmorpholin-
4-ylmetyl}piperazin-1-carboxylat, MS: [M + H]" = 640.

tert-Butyl (2R,55)-5-{[(3R,5R)-3,5-dimetylmorpholin-4-yl]metyl}-4-(2-{6-[(4-
flophenyl)metyl]-3,3-dimetyl-5-oxo-1H,2H,3H,5H,6H-pyrolo[2,3-c]pyridin-1-yl}-2-
oxoetyl)-2-metylpiperazin-1-carboxylat, MS: [M + H]" = 640.

tert-Butyl (2R,5S)-4-(2-{6-[(4-flophenyl)metyl]-3,3-dimetyl-5-oxo-1H,2H,3H,5H,6H-
pyrolo[2,3-c]pyridin-1-yl}-2-oxoetyl)-2-metyl-5-{[(3R)-3-metylmorpholin-4-
yl]metyl}piperazin-1-carboxylat, MS: [M + H]" = 626.

tert-Butyl (2R,55)-5-{[(2S,5R)-2,5-dimetylmorpholin-4-yl]metyl}-4-(2-{6-[(4-
flophenyl)metyl]-3,3,4-trimetyl-5-oxo-1H,2H,3H,4H, SH-pyrolo[3,2-b]pyridin-1-yl}-
2-oxoetyl)-2-metylpiperazin-1-carboxylat, MS: [M + H]" = 654.

tert-Butyl (2R,55)-4-(2-{6-[(2,4-diflophenyl)metyl]-3,3-dimetyl-5-0xo0-
1H,2H,3H,5H,6H-pyrolo[2,3-c]pyridin-1-yl}-2-oxoetyl)-5-{[(3R,5R)-3,5-
dimetylmorpholin-4-yl]metyl}-2-metylpiperazin-1-carboxylat, MS: [M + H]" = 658.
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tert-Butyl (2R,5S)-4-{2-[5-((R hodc S)-1,2-dihydroxyetyl)-6-[(4-flophenyl)metyl]-3,3-
dimetyl-1H,2H,3H-pyrolo[3,2-b]pyridin-1-yl]-2-oxoetyl}-5-{[(3R,5R)-3,5-
dimetylmorpholin-4-yl]metyl}-2-metylpiperazin-1-carboxylat, MS: [M+H]" = 684.
tert-Butyl (2R,5S)-4-(2-{6-[(2,4-diflophenyl)metyl]-3,3-dimetyl-5-oxo0-
1H,2H,3H,5H,6H-pyrolo[2,3-c]pyridin-1-y1}-2-oxoetyl)-5-{[(2S,5R)-2,5-
dimetylmorpholin-4-yl]metyl}-2-metylpiperazin-1-carboxylat, MS: [M + H]" = 658.
tert-Butyl (2R,5S)-4-(2-{4-amino-6-[(2,4-diflophenyl)metyl]-3,3-dimetyl-5-oxo-
1H,2H,3H,4H,5H-pyrolo[3,2-b]pyridin-1-yl}-2-oxoetyl)-2-metyl-5-{[(3R)-3-
metylmorpholin-4-ylJmetyl}piperazin-1-carboxylat, MS: [M + H]" = 659.

tert-Butyl (2R,58)-4-(2-{4-amino-6-[(4-flophenyl)metyl]-3,3-dimetyl-5-oxo-
1H,2H,3H,4H,5H-pyrolo[3,2-b]pyridin-1-yl}-2-oxoetyl)-2-metyl-5-{[(3R)-3-
metylmorpholin-4-ylJmetyl}piperazin-1-carboxylat, MS: [M + H]" = 641.

tert-Butyl (2R,5S)-4-(2-{6-[(2,4-diflophenyl)metyl]-3,3,4-trimetyl-5-oxo0-
1H,2H,3H,4H,5H-pyrolo[3,2-b]pyridin-1-yl}-2-oxoetyl)-5-{[(2S,5R)-2,5-
dimetylmorpholin-4-ylJmetyl}-2-metylpiperazin-1-carboxylat, MS: [M + H]" = 672.
tert-Butyl (2R,5S)-4-(2-{6-[(4-flophenyl)metyl]-5-((R hodc S)1-hydroxy-2-
metoxyetyl)-3,3-dimetyl-1H,2H,3H-pyrolo[3,2-b]pyridin-1-yl}-2-oxoetyl)-2-metyl-5-
{[(3R)-3-metylmorpholin-4-ylmetyl}piperazin-1-carboxylat (tir chit ddéng phan rta
giai nhanh hon), MS: [M+H]* = 684,

tert-Butyl (2R,5S)-4-(2-{6-[(4-flophenyl)metyl]-5-((R hoac S)1-hydroxy-2-
metoxyetyl)-3,3-dimetyl-1H,2H,3H-pyrolo[3,2-b]pyridin-1-yl} -2-oxoetyl)-2-metyl-5-
{[(3R)-3-metylmorpholin-4-yl]metyl}piperazin-1-carboxylat (tir chit déng phan rira
giai chdm hon) , MS: [M+H]" = 684.

tert-Butyl (2R,5S)-4-(2-{6-[(4-flophenyl)metyl]-5-((R hodc S)1-metoxy-2-
hydroxyetyl)-3,3-dimetyl-1H,2H,3H-pyrolo[3,2-b]pyridin-1-yl}-2-oxoetyl)-2-metyl-5-
{[(3R)-3-metylmorpholin-4-yl]metyl}piperazin-1-carboxylat (tir chit ddng phan rira
giai nhanh hon) , MS: [M+H]" = 684.

tert-Butyl (2R,55)-4-(2-{6-[(4-flophenyl)metyl]-5-((R hodc S)1-metoxy-2-
hydroxyetyl)-3,3-dimetyl-1H,2H,3H-pyrolo[3,2-b]pyridin-1-yl}-2-oxoetyl)-2-metyl-5-
{[(3R)-3-metylmorpholin-4-ylJmetyl}piperazin-1-carboxylat (tir chat déng phén rtra
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giai cham hon) , MS: [M+H]" = 684.

tert-Butyl (2R,58)-4-(2-{4-amino-6-butyl-3,3-dimetyl-5-oxo-1H,2H,3H,4H,5H-
pyrolo[3,2-b]pyridin-1-yl}-2-oxoetyl)-5-{[(3R,5R)-3,5-dimetylmorpholin-4-
yl]metyl}-2-metylpiperazin-1-carboxylat, MS: [M + H]* = 603.

tert-Butyl (2R, 55)-4-(2-{6-[(2,4-diflophenyl)metyl]-3,3,4-trimetyl-5-oxo-
1H,2H,3H,5H,6H-pyrolo[2,3-c]pyridin-1-yl}-2-oxoetyl)-2-metyl-5-{[(3R)-3-
metylmorpholin-4-yl]metyl}piperazin-1-carboxylat, MS: [M + H]" = 658.

tert-Butyl (2R,58)-4-(2-{6-butyl-3,3-dimetyl-5-oxo-1H,2H,3H,4H,5H-pyrolo[3,2-
b]pyridin-1-y1}-2-oxoetyl)-5-{[(3R,5R)-3,5-dimetylmorpholin-4-ylJmetyl }-2-
metylpiperazin-1-carboxylat, MS: [M + H]" = 588.

tert-Butyl ~ (2R,5S)-4-(2-{6-butyl-3,3,4-trimetyl-5-oxo-1H,2H,3H,4H,5H-pyrolo[3,2-
b]pyridin-1-yl}-2-oxoetyl)-5-{[(3R,5R)-3,5-dimetylmorpholin-4-yl]metyl}-2-
metylpiperazin-1-carboxylat, MS: [M + H]" = 602.

tert-Butyl (2R,5S)-4-{2-[6-butyl-5-(hydroxymetyl)-3,3-dimetyl-1H,2H,3H-pyrolo[3,2-
b]pyridin-1-yl]-2-oxoetyl}-5-{[(3R,5R)-3,5-dimetylmorpholin-4-yl]metyl}-2-
metylpiperazin-1-carboxylat, MS: [M + H]" = 602.

tert-Butyl (2R,58)-4-(2-{6-butyl-3,3-dimetyl-5-oxo0-1H,2H,3H,5H,6 H-pyrolo[2,3-
clpyridin-1-yl}-2-oxoetyl)-5-{[(3R,5R)-3,5-dimetylmorpholin-4-yljmetyl}-2-
metylpiperazin-1-carboxylat, MS: [M + H]" = 588.

tert-Butyl (2R,59)-5-{[(3R,5R)-3,5-dimetylmorpholin-4-ylJmetyl}-4-(2-{6-[(4-
flophenyl)metyl]-5-(R  hodc  S)-2-hydroxy-1-metoxyetyl)-3,3-dimetyl-1H,2H,3H-
pyrolo[3,2-b]pyridin-1-y1}-2-oxoetyl)-2-metylpiperazin-1-carboxylat, MS: [M+H]" =
698.

tert-Butyl  (2R,5S)-4-(2-{6-butyl-3,3-dimetyl-5-oxo0-1H,2H,3H,4H,5H-pyrolo[3,2-
bpyridin-1-y1}-2-oxoetyl)-5-{[(2S,5R)-2,5-dimetylmorpholin-4-yljmetyl }-2-
metylpiperazin-1-carboxylat, MS: [M + H]" = 588.

Qué trinh didu ché 20: tert-butyl este clia axit (2R,5S)-4-{2-[6-(2,4-Diflo-benzyl)-
3,3,4-trimetyl-5-0x0-2,3,4,5-tetrahydro-pyrolo[3,2-b]pyridin-1-yl]-2-oxo-etyl }-5-
((3R,5R)-3,5-dimetyl-morpholin-4-ylmetyl)-2-metyl-piperazin-1-carboxylic
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Tert-butyl este cia axit (2R,5S)-4-{2-[6-(2,4-Diflo-benzyl)-3,3-dimetyl-5-oxo-
2,3,4,5-tetrahydro-pyrolo[3,2-b]pyridin-1-yl]-2-oxo-etyl}-5-((3R,5R)-3,5-dimetyl-
morpholin-4-ylmetyl)-2-metyl-piperazin-1-carboxylic (146 mg, 0,22 mmol) dugc hoa
tan trong DMF (3 mL). Natri hydrua (60%, 11 mg, 0,27 mmol) dugc bd sung va hon
hgp phan g duoc khudy trong 30 phiit. lodometan (0,017 mL, 0,27 mmol) dugc b
sung va phan Umg dugc khudy trong 30 phut tai nhiét 46 phong trude khi dugc phan b6
gitta nudc (10 mL) va EtOAc (2 x 10 mL). Phan doan hitu co dugc rira bang nuéc
mudi, duoc lam khd bing magie sulfat va duge co. Phén con lai dwoc tinh ché bing
sic ky cot, bing céch rira gidi v6i 0-10% MeOH trong EtOAc va sau d6 bang HPLC
diéu ché dé tao ra hop chét néu ¢ tiéu dé nay (17,6 mg). MS: [M+H]* = 672.

Qua trinh didu ché 21: tert-butyl este cta axit (2R,5S)-4-{2-[6-(2,4-Diflo-benzyl)-
3,3,4-trimetyl-5-0x0-2,3,4,5-tetrahydro-pyrolo[3,2-b]pyridin- 1-yl]-2-oxo-etyl }-2-
metyl-5-((R)-3-metyl-morpholin-4-ylmetyl)-piperazin-1-carboxylic

Tert-butyl este cta axit (2R,5S)-4-{2-[6-(2,4-Diflo-benzyl)-3,3-dimetyl-5-oxo-
2,3,4,5-tetrahydro-pyrolo[3,2-b]pyridin-1-yl]-2-oxo-etyl}-2-metyl-5-((R)-3-metyl-
morpholin-4-ylmetyl)-piperazin-1-carboxylic (670 mg, 1,04 mmol) dugc hoa tan trong
THF (20 mL). Lithi tert-butoxit (170 mg, 2,08 mmol) duoc bd sung, tiép theo bang
iodometan (0,16 mL, 2,60 mmol). Phan tng dugc khudy qua dém tai nhiét do phong
trude khi duoc phan bd gitta nude (30 mL) va EtOAc (2 x 30 mL). Phén doan hitu co
duoc ria béng nude mudi, dugc 1am kho b'eltng magie sulfat va dugc c0. Phén con lai
duoc tinh ché bing sic ky cdt, bang cach rira gii v6i 0-10% MeOH trong DCM dé tao
ra hop cht néu & tiéu dé nay (350 mg). MS: [M+H]" =658,

Céc hop chét sau duge didu ché theo phwong phap tuong tu véi Qua trinh diéu ché 21:

21A: tert-butyl este cia axit (2R,5S)-4-[2-(6-Butyl-3,3,4-trimetyl-5-0x0-2,3,4,5-
tetrahydro-pyrolo[3,2-b]pyridin-1-yl)-2-oxo-etyl]-5-((3R,5R)-3,5-dimetyl-morpholin-
4-ylmetyl)-2-metyl-piperazin-1-carboxylic, MS: [M+H]" = 602.

Qua trinh didu ché 22: tert-Butyl 6-[(4-flophenyl)metyl]-3,3-dimetyl-4-oxy-
1H,2H,3H-pyrolo[3,2-b]pyridin-1-carboxylat

Dung dich dugc khudy chta tert-butyl 6-[(4-flophenyl)metyl]-3,3-dimetyl-
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1H,2H,3H-pyrolo[3,2-b]pyridin-1-carboxylat (ma c6 thé duge didu ché nhu dugc mod
ta trong Qua trinh didu ché 15A) (3,88 g, 10,9 mmol) trong DCM (30 mL) tai nhiét 4o
mdi trudng dugc bd sung nhé giot timg phéan axit 3-cloperbenzoic trong 0,1 gio (77%,
2,7 g, 12,0 mmol). Hon hop dugc khudy trong 3 gio, sau d6 dugc phan bé gita dung
dich nudc bdo hoa NaHCOs (150 mL) va DCM (3 x 30 mL). Phan chiét hitu co két
hop dugc 1am khd (Na»2SOs4) va dugc 1am bay hoi trong chan khong. Phan con lai duoc
két tinh tir ete — petrol dé tao ra hop chét néu & tiéu dé nay (2,62 g). 1H NMR (400
MHz, Me-d3-OD): 7,74 (1H, s), 7,35-7,24 (2H, m), 7,13-7,02 (2H, m), 3,96 (2H, s),
3,79 (2H, s), 1,57 (6H, s), 1,53 (9H, s).

Qua trinh diéu ché 23: tert-Butyl 6-[(4-flophenyl)metyl]-3,3-dimetyl-5-oxo-
1H,2H,3H,4H,5H-pyrolo[3,2-b]pyridin-1-carboxylat

Hon hop bao gdm tert-butyl 6-[(4-flophenyl)metyl]-3,3-dimetyl-4-oxy-
1H,2H,3H-pyrolo[3,2-b]pyridin-1-carboxylat (ma ¢ thé dugc didu ché nhu dugc mod
ta trong Qua trinh diéu ché 22) (0,6 g, 1,6 mmol) va anhydrit axetic (4 mL) dugc gia
nhiét tai 105 °C trong 2 gid, sau do tai 140 °C trong 3 gio, dugc 1am lanh, sau d6 dung
dich tao thanh dugc rét vao trong nudce da (khoang 100 g). Chét rén tao thanh khong
mau duge thu gom bang cach loc, sau d6 dugc phan tén trong metanol (15 mL). Dung
dich nuéc NaOH (1 M, 1,8 mL) dugc bd sung va hdn hop duge khudy trong 0,25 gio.
Dung dich duoc ¢b dén 12 mL trong chdn khéng sau do dugc pha lodng bang nudc (20
mL) va chét ran tao thanh duoc thu gom bang cach loc dé tao ra hop chét néu & tiéu dé
nay (0,6 g). MS: [M+H]" =373.

Céc hop chit sau dugc diéu ché theo qua trinh twong tu v6i Quad trinh diéu ché 23:
23A: tert-Butyl 6-[(2-flophenyl)metyl]-3,3-dimetyl-5-oxo-1H,2H,3H,4H,5H-

pyrolo[3,2-b]pyridin-1-carboxylat

Qué4 trinh didu ché 24: 6-[(4-Flophenyl)metyl]-3,3-dimetyl-5-oxo-1H,2H,3H,4H,5H-
pyrolo[3,2-b]pyridin

Hon hop bao gdm tert-butyl 6-[(4-flophenyl)metyl]-3,3-dimetyl-5-oxo-
1H,2H,3H,4H,5H-pyrolo[3,2-b]pyridin-1-carboxylat (ma co thé duoc didu ché nhu
duoc md ta trong Qua trinh diéu ché 23) (0,6 g, 1,6 mmol), metanol (20 mL) va dung
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dich nuéc HC1 5 M (20 mL) duoc gia nhiét dén hdi luu trong 16 gid, duoc lam lanh
sau d6 dugc xir ly bang nu6e. Chat rén tao thanh dugc thu gom bang cach loc dé tao ra

hop chét néu & tiéu dé nay (0,255 g). MS: [M+H]" =273.

Qua trinh didu ché 25: 1-[5-Bromo-6-(3-flo-benzyl)-3,3-dimetyl-2,3-dihydro-
pyrolo[3,2-b]pyridin-1-yl]-etanon

Dung dich chtta 5-bromo-6-(3-flo-benzyl)-3,3-dimetyl-2,3-dihydro-1H-
pyrolo[3,2-b]pyridin (ma co thé dugc didu ché nhu duge mo ta trong Qua trinh diéu
ché 16A) (4,5 g, 13,43 mmol) trong ‘Foluen (50 mL) dugc bd sung axetyl clorua (1,05
mL, 14,78 mmol) va hdn hop phan ing duge khudy tai nhiét do phong qua dém. Dung
dich bio hoa NaHCOs (50 mL) dugc bd sung va san pham dugc chiét bang EtOAc
(2x40 mL). Pha hitu co dugc rua béng nude mudi, duoc lam khd, duoc loc va dung
mdi dugc 1am bay hoi dé tao ra hop chét néu & tiéu d& nay (4,99 g). MS: [M+H]" =
377.

Céac hop chét sau duoc diéu ché theo cach tuong tu véi cach dugc md ta trong Qua

trinh diéu ché 25:

25A:  1-[5-Bromo-6-(4-flo-benzyl)-3,3-dimetyl-2,3-dihydro-pyrolo[3,2-b]pyridin-1-
yl]-etanon, MS: [M+H]" =377.

Qua trinh didu ché 26: 1-[6-(3-Flo-benzyl)-3,3,5-trimetyl-2,3-dihydro-pyrolo[3,2-
b]pyridin-1-yl}-etanon

Dung dich dugc khir khi chta 1-[5-bromo-6-(3-flo-benzyl)-3,3-dimetyl-2,3-
dihydro-pyrolo[3,2-b]pyridin-1-yl]-etanon (ma c6 thé dugc diéu ché nhu duge mo ta
trong Qua trinh diéu ché 25) (4,9 g, 13,0 mmol), LiBr (3,35 g, 39,0 mmol) va [1,3-
bis(2,6-diisopropylphenyl)imidazol-2-yluan](3-clopyridyl)paladi(Il) diclorua (180 mg,
0,26 mmol) trong THF (30 mL) va NMP (30 mL) duoc bd sung metyl kém clorua (2M
trong THF, 10 mL, 20 mmol) va hén hop phén tng dugc khudy tai nhiét d6 phong qua
dém. Hon hop phan tng duogc rét vao trong nude (20 mL) va dung dich dugc nude
axit xitric 5% (3 mL) va san phim dugc chiét bang toluen — EtOAc (1:1, 2x40 mL).
Pha hiru co duoc rira béng nude mudi, duge lam kho, duge loc va dung moi dugc lam

bay hoi d& tao ra hop chit néu & tiéu dé nay (4,05 g). MS: [M+H]* =313.
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Qua trinh didu ché 27: 1-[6-(3-Flo-benzyl)-3,3,5-trimetyl-4-oxy-2,3-dihydro-
pyrolo[3,2-b]pyridin-1-yl]-etanon

Dung dich chta 1-[6-(3-flo-benzyl)-3,3,5-trimetyl-2,3-dihydro-pyrolo[3,2-
b]pyridin-1-yl]-etanon (ma c6 thé dugc didu ché nhu duge mo ta trong Qud trinh didu
ché 26) (4,05 g, 13,0 mmol) trong DCM (50 mL) duoc bd sung axit m-clo-perbenzoic
(77%, 4,4 g, 19,5 mmol) nhd giot ting phén va hdn hop phan tng dugc khqu tai nhiét
d0 phong trong 2 gio. NaxS203 (10%, 50 mL) dugc bd sung va duoc khudy trong 30
phut. San phim dugc chiét bing DCM (3x40 mL), 16p hitu co két hop dugc rira bang
NaOH 1M, duogc 1am khd, dugc loc va dung moi duge lam bay hoi dé tao ra hop chét
néu & tidu dé nay (4,22 g). MS: [M+H]" =329.

Qua trinh diéu ché 28: l-axetyl-6-(3-flo-benzyl)-3,3-dimetyl-2,3-dihydro-1H-
pyrolo[3,2-b]pyridin-5-ylmetyl este cla axit axetic

Dung dich chita 1-[6-(3-flo-benzyl)-3,3,5-trimetyl-4-oxy-2,3-dihydro-pyrolo[3,2-
b]pyridin-1-yl]-etanon (ma c6 thé duge diéu ché nhu duge mo ta trong Quaé trinh didu
ché 27) (4,22 g, 12,86 mmol) trong anhydrit axetic (25 mL) duoc gia nhiét tai 110 °C
trong 2 gid. Hon hop phan ung duge 1am lanh, dugc rét 1én trén da va duoc khudy
trong 2 gid. Hon hop duge trung hoa bing Na,COs va san phim dugc chiét bang DCM
(3x30 mL). Pha hitu co dugc 1am kho, duge loc va dung moi dugce lam bay hoi. San
phém thd dugc tinh ché trén Silica, dwgc rira giai bing petrol — EtOAc 0-50% dé tao ra
hop chét néu ¢ tiéu dé nay (3,49 g). MS: [M+H]* =371.

Qua trinh didu ché 29: [6-(3-Flo-benzyl)-3,3-dimetyl-2,3-dihydro-1H-pyrolo[3,2-
b]pyridin-5-yl]-metanol

Dung dich chia Il-axetyl-6-(3-flo-benzyl)-3,3-dimetyl-2,3-dihydro-1H-
pyrolo[3,2-b]pyridin-5-ylmetyl este cuia axit axetic (ma co thé duoc didu ché nhu dugc
md ta trong Qua trinh diéu ché 28) (3,49 g, 9,43 mmol) va NaOH (6,0 g, 150 mmol)
trong EtOH (60 mL) va nu6c (60 mL) duoc gia nhiét dén hoi luu qua dém. EtOH duoc
lam bay hoi, 46 pH duoc didu chinh dén pH=8 bing HCI 5 M va san pham dugc chiét
bang DCM (3x30 mL). Pha hitu co dugc lam kho, duge loc va dung mdi dugce 1am bay
hoi. Séﬁ phim thd duoc tinh ché trén silica, duge rira gidi bang petrol — EtOAc 0-
100% dé tao ra hop chit néu & tiéu dé nay (2,04 g). MS: [M+H]" = 287.
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Céc hop chét sau dugc diéu ché bang cach st dung cic bude twong tu voi cac bude

duge md ta trong Qua trinh didu ché tir 25 dén 29:

[6-(2-F10—benzyl)-3,3-dimetyl-2,3-dihydro-1H-pyrolo[3,2-b]pyridin-5-y1]-metanol,
[M+H]" =287.

[6-(4-Flo-benzyl)-3,3-dimetyl-2,3-dihydro-1H-pyrolo[3,2-b]pyridin-5-yl] -metanol,
[M+H]" = 287.

[6-(2,4-Diﬂo-benzyl)-3,3-dimetyl-2,3-dihydro-1H-pyrolo[3,2-b]pyridin-5-yl]-metanol,
'H NMR (400 MHz, Me-d3-OD): 7,22-7,12 (1H, m), 7,00-6,82 (2H, m), 6,67-6,59
(1H, m), 4,72-4,61 (2H, m), 4,04 (2H, s), 1,34 (6H, s).

Qué trinh didu ché 30: 1-[6-(4-Flo-benzyl)-3,3-dimetyl-2,3-dihydro-pyrolo[3,2-
b]pyridin-1-yl]-etanon |

Dung dich chia 6-(4-flo-benzyl)-3,3-dimetyl-2,3-dihydro-1H-pyrolo[3,2-
b]pyridin (ma cé thé duoc diéu ché nhu duge mo ta trong Qua trinh didu ché 15) (10,1
g, 39 mmol) trong MeCN (130 mL), khoadng 10 °C, dugc bd sung axetyl clorua (3,6
mL, 51 mmol). Hdn hop duoc khudy qua dém tai nhiét do phong (RT) va sau d6 dugc
lam bay hoi trong chin khong. Phin con lai dugce phan b gitta CH2Clz va dung dich
nude NaOH IN. Céc 16p CH2Cly duge lam kho (MgSOs) va dugc lam bay hoi dé tao
ra hop chét néu & tiéu dé nay (12,3 g) & dang tinh thé rin. MS: m/z = 299 (M+H")*.

Qua trinh didu ché 31: 1-[6-(4-Flo-benzyl)-3,3-dimetyl-4-oxy-2,3-dihydro-pyrolo[3,2-
b]pyridin-1-yl]-etanon

1-[6-(4-Flo-benzyl)-3,3-dimetyl-2,3-dihydro-pyrolo[3,2-b]pyridin-1-yl]-etanon

(ma c6 thé duoc didu ché nhu dugc md ta trong Qua trinh diéu ché 30) (12,2 g, 41
mmol) va mCPBA (77%, 12g, khoang 53 mmol) dugc hoa tan trong CH2Cl, (150 mL)
va dugc khqu trong 3 gio. Sau d6, dung dich nudc Na2S203 20% duge ) sung va hdn
hop duoc khudy trong 25 phut. Lép nudce duge chiét tiép bang bé chira CH,Cl, va sau
do cac 16p CH2Cl2 duogce két hop va duoc rira bang dung dich nuéc NaOH IN (2x).
Lép hitu co duge lam khé (MgSO4) va duge lam bay hoi trong chan khong dé tao ra
hop chét néu & ticu dé nay (12 g) & dang tinh thé rin mau vang. MS: m/z = 315
(M-+H")".
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Qua trinh diéu ché 32: 1-axetyl-6-(4-flo-benzyl)-3,3-dimetyl-2,3-dihydro-1H-
pyrolo[3,2-b]pyridin-5-yl este clia axit axetic

1-[6-(4-Flo-benzyl)-3,3-dimetyl-4-oxy-2,3-dihydro-pyrolo[3,2-b]pyridin-1-yl]-
etanon (ma c6 thé duoc didu ché nhu duge mo ta trong Qud trinh diéu ché 31) (11,55
g, 37 mmol) dugc gia nhiét trong Ac2O (70 mL) trong 5 gio. Hon hop sau d6 dugc lam
lanh va duogc rét vao trong dd/nude (500 g). Hon hgp dugc khudy trong 1 gid va chét
két tua tao thanh dugc thu gom bang cach loc dé tao ra hop chét néu & tiéu dé nay (12,

1 g, 92%) & dang chét rdn mau xam. MS: m/z = 357 (M+H")".

Qua trinh diéu ché 33: 1-Axetyl-6-(4-flo-benzyl)-3,3-dimetyl-1,2,3,4-tetrahydro-
pyrolo[3,2-b]pyridin-5-on

1-axetyl-6-(4-flo-benzyl)-3,3-dimetyl-2,3-dihydro- 1H-pyrolo[3,2-b]pyridin-3-

yl este cua axit axetic (ma co thé duoc didu ché nhu duoc mo ta trong Qué trinh diéu
ché 32) (6 g, 19 mmol) dugc phan tan trong EtOH (60 mL) va dugc xir ly bang dung
dich nu¢c NaOH 2N (42 mL). Hdn hop dugc khudy qua dém va sau d6 dugce axit héa
bing dung dich nudc HC1 5N. San phdm dugc chiét bang CH»Cl, va 16p hitu co dugc
lam khd (MgSO4). Tinh ché bing sic ky SiO; (bing cach rira gidi véi 50-100%
EtOAc/hexan) tao ra chit rin mau vang. San phdm nay dugc nghién véi toluen va chit
ran dugc thu gom dé tao ra hop cht néu & tiéu dé nay (2,4 g, 44%). MS: m/z = 315
(M+H")".

Céac hop chit sau dugc diéu ché theo cach tuong tu véi cach duge mo ta trong Qua

trinh diéu ché tir 30 dén 33:

1-Axetyl-6-(2,4-diflo-benzyl)-3,3-dimetyl-1,2,3,4-tetrahydro-pyrolo[3,2-b]pyridin-5-
on, MS: [M+H]" = 333.

1-Axetyl-6-butyl-3,3-dimetyl-1,2,3,4-tetrahydro-pyrolo[3,2-b]pyridin-5-on, MS:
[M+H]" = 263.

Qué trinh didu ché 34: 1-Axetyl-6-(4-flo-benzyl)-3,3,4-trimetyl-1,2,3,4-tetrahydro-
pyrolo[3,2-b]pyridin-5-on

Hdn hop bao gbm I-axetyl-6-(4-flo-benzyl)-3,3-dimetyl-1,2,3,4-tetrahydro-

pyrolo[3,2-b]pyridin-5-on (ma c¢6 thé dugc diéu ché nhu duoc md ta trong Qué trinh
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didu ché 33) (3,1 g, 9,9 mmol) va K»COs (2,7 g, 20 mmol) trong DMF (30 mL), véi
khoang 0 °C, dugc bd sung iodometan (0,74 mL, 11,9 mmol). Hon hop duoc khuéy tai
nhiét do phong (RT) trong 5 gio, sau do hdn hop dugce phan b giita EtOAc va nudc.
Lép EtOAc dugc rira bang nuéc mudi va duge lam khd (MgSOa). Tinh ché bang sic
ky SiO; (bing céch rira giai v6i 0-10% MeOH/EtOAc) dé tao ra hop chét néu & tidu dé
nay (960 mg, 29%) & dang tinh thé rin khoéng mau. MS: [M + H]* = 329..

Qu4 trinh didu ché 35: 6-(4-Flo-benzyl)-3,3,4-trimetyl-1,2,3,4-tetrahydro-pyrolo[3,2-
b]pyridin-5-on
1-Axetyl-6-(4-flo-benzyl)-3,3,4-trimetyl-1,2,3,4-tetrahydro-pyrolo[3,2-

blpyridin-5-on (ma ¢6 thé duoc didu ché nhu dugc mb ta trong Qué trinh diéu ché 34)
(960 mg, 2,9 mmol) dugc hoa tan trong hén hgp bao gém EtOH (10 mL) va dung dich
nuéc HCI SN (10 mL) va dugce gia nhiét ¢ 95 °C trong 1 gio dudi khi quyén Ny, hdn
hop sau d6 dugc lam lanh va dugc c6 trong chan khong. D4 va dung dich nuge dam
dac NH3 duoc bd sung va hdn hop nuéc tao thanh duge chiét béng CH:Cly, dung dich
CH:Cl, duge 1am khd (MgSO4) va duoc 1am bay hoi dé tao ra hop chat néu & tidu dé
nay ma duoc st dung truc tiép. MS: [M + H]* = 287.

Céc hop chét sau duge didu ché theo cach tuong tu véi cach duge mo ta trong Qua

trinh didu ché tir 30 dén 35:

6-(2,4-Diflo-benzyl)-3,3,4-trimetyl-1,2,3,4-tetrahydro-pyrolo[3,2-b]pyridin-5-on, MS:
M +H]" =269.

Céc hop chét sau dugc diéu ché theo cach tuong tu v6i cach duge md ta trong Qua

trinh diéu ché 35:

6-(4-Flo-benzyl)-3,3,-dimetyl-1,2,3,4-tetrahydro-pyrolo[3,2-b]pyridin-5-on, MS: [M +
H]"=273.

6-Butyl-3,3-dimetyl-1,2,3,4-tetrahydro-pyrolo[3,2-b]pyridin-5-on, MS: [M+H]" = 221.

6-[(2,4-Diflophenyl)metyl]-3,3-dimetyl-5-oxo-1H,2H,3H,4H,5H-pyrolo[3,2-b]pyridin,
MS: [M+H]" = 291.

Qua4 trinh diéu ché 36: tert-butyl este cila axit 6-(2-Flo-benzyl)-3,3,4-trimetyl-5-0xo-

2,3,4,5-tetrahydro-pyrolo[3,2-b]pyridin-1-carboxylic
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Dugc diéu ché tir tert-butyl 6-[(2-flophenyl)metyl]-3,3-dimetyl-5-oxo-
1H,2H,3H,4H,5H-pyrolo[3,2-b]pyridin-1-carboxylat bang cach sit dung phuong phép
tuong tu voi phircmg phép dugc md ta trong Qua trinh didu ché 34, MS: [M + H]" =
387.

Qua trinh didu ché 37: 6-(2-Flo-benzyl)-3,3,4-trimetyl-1,2,3,4-tetrahydro-pyrolo[3,2-
b]pyridin-5-on

Puoc diéu ché tir tert-butyl este cua axit 6-(2-flo-benzyl)-3,3,4-trimetyl-5-0xo-
2,3,4,5-tetrahydro-pyrolo[3,2-b]pyridin-1-carboxylic (ma c6 thé dugc diéu ché nhu
duge md ta trong Qua trinh didu ché 36) bang cach str dung phuong phap tuong tu véi

phuong phap dugc md ta trong Qua trinh diéu ché 24, MS: [M + H]" = 287.

Qua trinh didu ché 38: 1-[6-(4-Flo-benzyl)-3,3-dimetyl-5-vinyl-2,3-dihydro-
pyrolo[3,2-b]pyridin-1-yl]-etanon

1-[5-Bromo-6-(4-flo-benzyl)-3,3-dimetyl-2,3-dihydro-pyrolo[3,2-b]pyridin-1-

yl]-etanon (ma co thé duoc didu ché nhu dugc md ta trong Qué trinh didu ché 25A)
(7,64 g, 20,27 mmol), tributylvinyltin (6,22 mL, 21,28 mmol) va bis(tri-tert-
butylphosphin)paladi(0) (0,104 g, 0,20 mmol) dugc hoa tan trong toluen (39 mL). Sau
khi duoc khtr khi bing nito, phan tng dugc gia nhiét dén 85 °C trong 2 gid. Hon hop
phan tng dugc ¢d trong chin khong va san phdm thd dugc tinh ché bing sic ky cot
trén silica gel (gradien dung moi rira giai, 0 dén 100%, etyl axetat/petrol 40-60 °C), dé
tao ra hop chét néu ¢ tiéu dé nay (3,64 g). MS: [M+H]* =325.

Qua trinh didu ché 39: (RS)-1-[5-(1,2-Dihydroxy-etyl)-6-(4-flo-benzyl)-3,3-dimetyl-
2,3-dihydro-pyrolo[3,2-b]pyridin-1-yl]-etanon

1-[6-(4-flo-benzyl)-3,3-dimetyl-5-vinyl-2,3-dihydro-pyrolo[3,2-b]pyridin-1-yl]-
etanon (ma ¢ thé dugc diéu ché nhu duge mo ta trong Qua trinh diéu ché 38) (3,64 g,
11,23 mmol) trong axeton (76 mL) va nudc (8,5 mL) dugc bd sung dung dich nudc
natri hydroxit (2,5 M, 13,48 mL, 11,23 mmol) va phan tmg dugc 1am lanh dén 0 °C (bé
da). Kali permanganat (1,78 g, 11,23 mol) dugc bd sung vao phan tng va dugc khudy
trong 1h. Hon hop phan (g dugc 1am 4m dén nhiét @6 phong va dugc khudy trong 20

gio. Kali permanganat dugc b6 sung thém (1,77 g, 33,7 mmol) va sau 1 gi® hdn hop
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phéan tng dugc loc qua xelit, dugc rira béng axeton va nude. Phan nuée loc duge co dé
tao ra hdn hop nuéc ma dugc chiét bing etyl axetat (ba lan (3x)). L6p hitu co két hop
dugc lam kho béng natri sulfat, duoc loc va dugc cd trong chan khong. San phém tho
dugc tinh ché béng séc ky cot trén silica gel (gradien dung mdi rura giai, 0 dén 100%,
etyl axetat/petrol 40-60 °C), dé tao ra hop chét néu & tiéu dé nay (1,5 g). MS: [M+H]*
=359.

Qué trinh tinh ché bét dbi

(RS)-1-[5-(1,2-Dihydroxy-etyl)-6-(4-flo-benzyl)-3,3-dimetyl-2,3-dihydro-
pyrolo[3,2-b]pyridin-1-yl]-etanon (ma c6 thé dugc didu ché nhu dugc mo ta trong Qua
trinh diéu ché 39) (1,5 g) duoc tinh ché bing HPLC diéu ché bat ddi (ChiralPAK AD-
H, heptan/etanol), dé tao ra 39A (R hodc S)-1-[5-(1,2-dihydroxy-etyl)-6-(4-flo-
benzyl)-3,3-dimetyl-2,3-dihydro-pyrolo[3,2-b]pyridin-1-yl]-etanon (chit ddng phan
rira giai nhanh) (0,5 g) va 39B (R hodc S)-1-[5-(1,2-Dihydroxy-etyl)-6-(4-flo-benzyl)-
3,3-dimetyl-2,3-dihydro-pyrolo[3,2-b]pyridin-1-yl]-etanon (chit ddng phén rta giai
cham hon) (0,6 g).

Qua trinh didu ché 40: (RS)-1-[6-(4-Flo-benzyl)-3,3-dimetyl-2,3-dihydro-1H-
pyrolo[3,2-b]pyridin-5-yl]-etan-1,2-diol

(RS)-1-[5-(1,2-Dihydroxy-etyl)-6-(4-flo-benzyl)-3,3-dimetyl-2,3-dihydro-
pyrolo[3,2-b]pyridin-1-yl]-etanon (ma co thé duoc diéu ché nhu duoc mod ta trong Qua
trinh diéu ché 39) (0,250 mg, 0,70 mmol) duoc hoa tan trong etanol (4,37 mL) va nudc

(4,37 mL). Natri hydroxit (0,447 g, 11,2 mmol) duoc bd sung va phan tmg dugc gia
| nhiét dén hdi luu trong 4 gio. Sau khi 1am lanh dén nhiét do phong, hdn hop phan ting
dugc cd. Nude duge bd sung va dung dich nuéc duge chiét bing etyl axetat (ba lan
(3x)). Phan chiét hitu co két hop duoc 1am khd bing natri sulfat, duge loc va dugc cd,

dé tao ra hop chit néu & tiéu dé nay, (171 mg). MS: [M+H]" = 317.

Céc hop chit sau dugc didu ché theo cach twong tu véi cach duge mo ta trong Qua
trinh diéu ché 40:

40A: (R hodc  S)-1-[6-(4-Flo-benzyl)-3,3-dimetyl-2,3-dihydro-1H-pyrolo[3,2-
b]pyridin-3-yl]-etan-1,2-diol, tir chit ddng phan rira giai cham hon 39B. MS: [M+H]*
=317.
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40B: (R hoic  S)-1-[6-(4-Flo-benzyl)-3,3-dimetyl-2,3-dihydro-1H-pyrolo[3,2-
b]pyridin-5-yl]-2-metoxy-etanol, tién chéit rira giai nhanh hon, MS: [M+H]* = 331.

40C: (R hoic  S)-1-[6-(4-Flo-benzyl)-3,3-dimetyl-2,3-dihydro-1H-pyrolo[3,2-
blpyridin-5-y1]-2-metoxy-etanol, tir tién chit rira giai chdm hon, MS: [M+H]" =331.

40D: (R hodc  S)-2-[6-(4-Flo-benzyl)-3,3-dimetyl-2,3-dihydro-1H-pyrolo[3,2-
blpyridin-5-yl]-2-metoxy-etanol tién chét rira giai nhanh hon, MS: [M+H]" = 331,.

40E: (R hoic S)-2-[6-(4-Flo-benzyl)-3,3-dimetyl-2,3-dihydro-1H-pyrolo[3,2-
blpyridin-5-y1]-2-metoxy-etanol tir tién chit rira giai cham hon, MS: [M+H]* = 331.

Qua trinh didu ché 41: 2-[l-axetyl-6-(4-flo-benzyl)-3,3-dimetyl-2,3-dihydro-1H-
pyrolo[3,2-b]pyridin-5-y1]-2-hydroxy-etyl este cla axit (RS)-Metansulfonic

(RS)-1-[5-(1,2-dihydroxy-etyl)-6-(4-flo-benzyl)-3,3-dimetyl-2,3-dihydro-
pyrolo[3,2-b]pyridin-1-yl]-etanon (ma c6 thé duoc didu ché nhu duge md ta trong Qua
trinh didu ché 39) (1,48 g, 4,13 mol) trong diclometan (20,7 mL) dugc lam lanh dén 0
°C, dugc bd sung trietylamin (0,502 g, 4,96 mmol) va metan sulfonyl clorua (0,34 mL,
4,34 mmol). Hon hop phan ung dugc 1am 4m dén nhiét do phong va dugc khudy trong
2 gi. Hon hop phan ung duge rot vao trong nude va duge chiét bang DCM (ba lan
(3x)). Phan chiét hitu co két hop dugc lam kho béng natri sulfat, duoc loc va dugce co
trong chan khong. San phim tho dugc tinh ché bang séc ky cot trén silica gel (gradien
dung mdi rira giai, 0 dén 100%, etyl axetat/petrol 40-60 °C), dé tao ra hop chit néu &
tiéu dé nay (1,25 g) MS: [M+H]* =437.

Qué trinh diéu ché 42: 1-[6-(4-Flo-benzyl)-5-(1-hydroxy-2-metoxy-etyl)-3,3-dimetyl-
2,3-dihydro-pyrolo[3,2-b]pyridin-1-yl}-etanon  (42A) va 1-[6-(4-flo-benzyl)-5-(2-
hydroxy-1-metoxy-etyl)-3,3-dimetyl-2,3-dihydro-pyrolo[3,2-b]pyridin-1-yl]-etanon
(42B)
2-[1-axetyl-6-(4-flo-benzyl)-3,3-dimetyl-2,3-dihydro-1H-pyrolo[3,2-b]pyridin-

5-yl]-2-hydroxy-etyl este cia axit (RS)-Metansulfonic (ma co thé dugc didu ché nhu
dugc mo ta trong Qué trinh diéu ché 41) (1,24 g, 2,84 mmol) trong metanol (9,48 mL),
duoc bd sung natri metoxit (25%) trong metanol (1,23 mL, 5,69 mmol). Sau khi khudy
trong 6 gid natri metoxit (25%) trong metanol (1,23 mL) duoc bb sung thém. Hén hop
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duoc khudy trong 18 gid, sau do natri metoxit (25%) trong metanol (1,23 mL) dugc bd
sung. Sau khi khudy thém 22 gid, nuéc duge bd sung va hdn hop phan tng dugc chiét
bang etyl axetat (ba 1an (3x)). Phan chiét hiru co két hop duogc co trong chan khong va
san phim thd duoc tinh ché bing sic ky cot trén silica gel (gradien dung méi rira giai,
0 dén 100%, etyl axetat/petrol 40-60 °C), dé tao ra, mot cach riéng r€, hai hop chét néu
& tiéu dé nay & dang hdn hop raxemic. Qu4 trinh tach HPLC bat ddi duoc thuc hién

nhu sau:

42A: Cot ADH, 80/20 heptan etanol, 0,2% DEA tao ra chét ddng phan rira giai nhanh
hon 42A1 va chét dong phan rira giai chdm hon 42A2

42B: Cot LUX-2, 80/20 heptan etanol, 0,2% DEA tao ra chit déng phén ria gidi
nhanh hon 42B1 [1H NMR (400 MHz, Me-d3-OD): 8,18 (1H, s), 7,19 (2H, dd), 7,03
(2H, t), 4,66 (1H, dd), 4,21-4,05 (2H, m), 4,05-3,82 (3H, m), 3,63 (1H, dd), 3,13 (3H,
s), 2,24 (3H, s), 1,42 (6H, s)] va chit ddng phan rira giai chim hon 42B2.

Qua trinh didu ché 43: tert-butyl este ciia axit (6-Metoxy-4-metyl-pyridin-3-yl)-

carbamic

Dung dich chira 5-amino-2-metoxy-4-picolin (5,0 g, 36,2 mmol) trong THF (80
mL) va dung dich nudc bdo hoa NaxCOs; (20 mL) dugce bd sung di-tert-butyl-
dicacbonat (7,9 g, 36,2 mmol) va hdn hogp phan ung dugc khudy qua dém. Hon hop
phan tng duge ¢, duoc chiét bang DCM, dugc rira bang nudce mudi, duoc 1am kho,
duge loc va dung méi duoc 1am bay hoi dé tao ra hop chit néu & tiéu dé nay (8,8 g).

MS: [M+H]* = 239,

Qua trinh didu ché 44: axit (5-tert-Butoxycacbonylamino-2-metoxy-pyridin-4-yl)-

axetic

Dung dich chia tert-butyl este cua axit (6-metoxy-4-metyl-pyridin-3-yl)-
carbamic (ma c6 thé duoc diéu ché nhu dugc mo ta trong Qué trinh diéu ché 43) (2,8
g, 11,9 mmol) trong THF (100 mL) dugc bd sung sec-butyl lithi (1,4 M trong
xyclohexan, 28 mL, 39,3 mmol) véi -78°C. Hon hop phan tng dugc khuéy trong 10
phit, sau d6 khi CO, duoc suc qua bang éng thong trong 1 gid. Hon hop phan tmg
dugc dé 4m dén nhiét do phong, dugc lam dung lai bang HCI2N. Pd pH dugc diéu
chinh dén pH=4 bing 1 N NaOH 1 N va san phdm dugc chiét bang FtOAc. Lép hitu
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co duge rira bang nudc mudi, duge 1am khd, duge loc va dung moi duge lam bay hoi

dé tao ra hop chét néu & tiéu dé nay (4,4 g). MS: [M+H]" = 283.

Qua trinh diéu ché 45: tert-butyl este cuia axit 5-Metoxy-2-0x0-2,3-dihydro-pyrolo[2,3-

c]pyridin-1-carboxylic

Hbn hop bao gbm (5-tert-butoxycacbonylamino-2-metoxy-pyridin-4-yl)-axit
axetic (ma c6 thé dugc didu ché nhu duoc mo ta trong Qué trinh diéu ché 44) 3.4 g,
11,9 mmol), diisopropyl-etyl-amin (4,6 mL, 26,18 mmol), EDC (2,5 g, 13,09 mmol)
va HOAt (1,78 g, 13,09 mmol) trong DCM (50 mL) duoc khudy trong 3 git. Hon hop
phén tng dugc rua béng dung dich bdo hoa NaHCOs, nugc, nude mudi, sau d6 duogc
lam kho, dugc loc va dung mdéi duge lam bay hoi. San phém thd duge tinh ché trén
silica, dugc rira giai bang petrol — EtOAc 0-50% dé tao ra hop chit néu & tiéu dé nay

(2,2 g). MS: [M+H]* = 265.

Quéa trinh diéu ché 46: tert-butyl este clia axit 5-Metoxy-3,3-dimetyl-2-0x0-2,3-

dihydro-pyrolo[2,3-c]pyridin-1-carboxylic

Hon hop bao gdém tert-butyl este ciia axit S-metoxy-2-oxo-2,3-dihydro-
pyrolo[2,3-c]pyridin-1-carboxylic (ma co6 thé dugc diéu ché nhu duoc mo ta trong Qué
trinh didu ché 45) (1,94 g 7,35 mmol), K»CO;3 (2,33 g, 18,57 mmol) va iodometan
(1,14 mL, 18,57 mmol) trong axeton (25 mL) dugc gia nhiét dén hdi luu trong 3 gio.
Hdn hop phan tng dugce 1am lanh, dung mdi duge lam bay hoi, phan con lai duoc
phén bd gifta nugc va DCM. Pha hitu co dugc lam kho, dugc loc va dung moi duge
lam bay hoi. San phim thé duoc tinh ché trén silica, dugc rira giai bing petrol —

EtOAc 0-20% dé tao ra hop chit néu ¢ tiéu dé nay (1,47 g). MS: [M+H]* =293.

Qua trinh diéu ché 47: tert-butyl este cua axit 6-(4-Flo-benzyl)-3,3-dimetyl-2,5-dioxo-
2,3,5,6-tetrahydro-pyrolo[2,3-c]pyridin-1-carboxylic

Hdn hop bao gdm tert-butyl este ciia axit 5-metoxy-3,3-dimetyl-2-0x0-2,3-
dihydro-pyrolo[2,3-c]pyridin-1-carboxylic (ma c6 thé dugc diéu ché nhu dugc md ta
trong Qué trinh didu ché 46) (1,43 g, 4,9 mmol), Nal (1,47 g, 9,8 mmol) va 4-
flobenzyl bromua (0,67 mL, 5,4 mmol) trong axetonitril (50 mL) dugc gia nhiét dén

hdi luu trong 5 gio, duge khudy tai nhiét do phong qua dém va dugc gia nhiét dén hoi
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luu thém 6 gio. Hon hop phan ung duge 1am lanh, dugc rét vao trong dung dich nude
Naz8203 10%, duge chiét béng DCM, pha hitu co dugc 1am kho, dugc loc va dung moi
duoc 1am bay hoi. San pham thd dugc tinh ché trén silica, dugc rira giai bang petrol -

EtOAc 0-100% dé tao ra hop chit néu & tiéu d nay (910 mg). MS: [M+H]" =387.

Céc hop chét sau duoc didu ché theo qué trinh diéu ché tuong ty véi qua trinh dugc

mé ta trong Qué trinh diéu ché 47:

47A: tert-butyl este cta axit 6-(2,4-Diflo-benzyl)-3,3-dimetyl-2,5-diox0-2,3,5,6-
tetrahydro-pyrolo[2,3-c]pyridin-1-carboxylic, MS: [M+H]" = 405.

Qua trinh diu ché 48: 6-(4-Flo-benzyl)-3,3-dimetyl-1,6-dihydro-3H-pyrolo[2,3-
c]pyridin-2,5-dion

Dung dich chira tert-butyl este cia axit 6-(4-flo-benzyl)-3,3-dimetyl-2,5-dioxo-
2,3,5,6-tetrahydro-pyrolo[2,3-c]pyridin-1-carboxylic (ma cé thé duogc didu ché nhu
duge md ta trong Qua trinh diéu ché 47) (910 mg, 2,36 mmol) trong TFA (5 mL) va
DCM (5 mL) duoc khudy trong 1 gid. Dung moi duge lam bay hoi, phén con lai duoc
phan bd gitta DCM va dung dich bao hoa NaHCO3, pha hitu co dugc lam kho, dung
moi duge 1am bay hoi dé tao ra hop chét néu ¢ tiéu dé nay (0,67 g). MS: [M+H]* =
287.

Qué trinh didu ché 49: 6-(4-Flo-benzyl)-3,3-dimetyl-1,2,3,6-tetrahydro-pyrolo[2,3-
c]pyridin-5-on

Dung dich chita 6-(4-flo-benzyl)-3,3-dimetyl-1,6-dihydro-3H-pyrolo[2,3-
c]pyridin-2,5-dion (ma c6 thé dugc diéu ché nhu dugc md ta trong Qua trinh diéu ché
48) (526 mg, 1,84 mmol) trong THF (30 mL) dugc bb sung dung dich chira BH; Me>S
(2M, 9,7 mL, 18,4 mmol) va hdn hop duoc gia nhiét dén hdi luu trong 3 gio. Hon hop
duoc 1am lanh, MeOH (10 mL) dugc bd sung cén than va dugc gia nhiét dén hoi luu
trong 2 gio. Dung moi dugc lam bay hoi, phén con lai dwgc phan bd gita DCM va
dung dich bdo hoa NaHCOs3, pha hitu co duge lam kho, dugce loc va dung moi dugc
lam bay hoi dé tao ra hop chét néu & tiéu d& nay (494 mg). San phadm dugc sir dung

ngay ma khong cén tinh ché thém. MS: [M+H]" = 273.

Céc hop chét sau dugc didu ché theo qua trinh didu ché tuwong tu véi qué trinh dugc
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mo ta trong Qua trinh diéu ché 49:

49A: 6-(2,4-Diflo-benzyl)-3,3,4-trimetyl-1,2,3,6-tetrahydro-pyrolo[2,3-c]pyridin-5-on,
MS: [M+H]" = 305.

Céc hop chét sau dugc didu ché theo qua trinh didu ché tuong ty v6i qué trinh dugc

md ta trong Qua trinh diéu ché tir 47 dén 49:

49B:  6-(2,4-Diflo-benzyl)-3,3-dimetyl-1,2,3,6-tetrahydro-pyrolo[2,3-c]pyridin-5-on,
MS: [M+H]* =291.

Qué trinh diéu ché 50: 4-Amino-1-(2-clo-axetyl)-6-(2,4-diflo-benzyl)-3,3-dimetyl-
1,2,3,4-tetrahydro-pyrolo[3,2-b]pyridin-5-on

Dung dich chira 1-(2-clo-axetyl)-6-(2,4-diflo-benzyl)-3,3-dimetyl-1,2,3,4-
tetrahydro-pyrolo[3,2-b]pyridin-5-on (ma ¢o thé dugc didu ché nhu duge mo ta trong
Qué trinh diéu ché 18D) (117 mg, 0,32 mmol) trong DMF (2 mL) dugc bd sung kali
cacbonat (88 mg, 0,64 mmol)) va O-(2,4-dinitrophenyl)-hydroxylamin (95 mg, 0,48
mmol). Hon hop tao ra dugc khuéy trong 2 gi¢ tai nhiét d0 phong. Dung dich nudc
natri hydroxit 1 M (5 mL) dugc bd sung va hén hop duge chiét bing EtOAc (2 x 10
mL). Phan doan hitu co dugc rira bé‘mg nudc, dugc lam khod b?mg MgSO4 va dugc co.
Phin con lai dugc tinh ché bing séc ky cot, bing cach rira gidi véi 20-65% EtOAc
trong petrol dé tao ra hop chét néu & tiéu d& nay (79 mg) & dang chét rin mau da cam.

MS: [M+H]" = 382.

Céc hop chét sau dugc didu ché theo qua trinh diéu ché twong tu véi qua trinh duge

md ta trong Qua trinh didu ché 50:

50A: 4-Amino-1-(2-clo-axetyl)-6-(4-flo-benzyl)-3,3-dimetyl-1,2,3,4-tetrahydro-
pyrolo[3,2-b]pyridin-5-on, MS: [M+H]" = 364.

50B: 4-Amino-1-(2-clo-axetyl)-6-butyl-3,3-dimetyl-1,2,3,4-tetrahydro-pyrolo[3,2-
b]pyridin-5-on, MS: [M+H]* =312.

Qua trinh diéu ché 51: tert-butyl este clia axit 4-Bromo-6-(2,4-diflo-benzyl)-3,3-
dimetyl-2,5-diox0-2,3,5,6-tetrahydro-pyrolo[2,3-c]pyridin-1-carboxylic

N-Bromosuxcinimit (529 mg, 2,97 mmol) dugc bd sung vao dung dich chira

tert-butyl este cua axit 6-(2,4-diflo-benzyl)-3,3-dimetyl-2,5-dioxo-2,3,5,6-tetrahydro-
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pyrolo[2,3-c]pyridin-1-carboxylic (ma c6 thé dugc didu ché nhu dugc md ta trong Qua
trinh didu ché 47A) (1,0 g, 2,47 mmol) trong DMF. Dung dich dugc khudy trong 1,5
gidr véi 60 °C. Hon hop phéan tmg dugc lam lanh dén nhiét do phong, nuéc duge b
sung va san phidm duoc chiét bing DCM (ba 1dn (3x)). Pha hitu co dugc thu gom,
dugc lam kho béng NaSO0y4, dugce loc va duge ¢b trong chan khong. Phan con lai dugc
tinh ché bang séc ky nhanh dé tao ra 1,1 g ciia hop chit néu & tiéu dé nay ¢ dang rin

mau vang. MS: [M+H]" = 484.

Qua trinh didu ché 52: 6-(2,4-Diflo-benzyl)-3,3,4-trimetyl-1,6-dihydro-3H-pyrolo[2,3-
c]pyridin-2,5-dion

Dung dich Me»Zn trong heptan (1M, 5,8 mL, 5,8 mmol) dugc bd sung tir tir vao
dung dich chira tert-butyl este cia axit 4-bromo-6-(2,4-diflo-benzyl)-3,3-dimetyl-2,5-
dioxo-2,3,5,6-tetrahydro-pyrolo[2,3-c]pyridin-1-carboxylic (ma cé thé dugc didu ché
nhu duge md ta trong Qué trinh didu ché 51) (935 mg, 1,93 mmol) va Pd(dppf)Cl
(282 mg, 0,38 mmol) trong dioxan (10mL). Hon hop phén g dugc khudy tai 70 °C
duéi khi quyén N trong binh kin trong 1 gid. Sau d6 phan ugc tht hai cia Me2Zn (5,8
mL, 5,8 mmol) dugc bd sung va viéc khudy dugc duy tri trong 2 gi¢. Hon hop phan
ung duogc lam lanh dén nhiét do phong, dugc lam dirng lai béng dung dich bao hbé
NaHCO3 va duoc chiét béng DCM. Pha hitu co dugc lam kho béng NazS0s4, duge loc
va dugc ¢ trong chan khong. Hop chét thd duge tinh ché bing sic ky nhanh d tao ra
200 mg cta hop chit néu ¢ tiéu dé nay & dang ban ran mau vang. MS: [M+H]" = 319.

Qua trinh didu ché 53: 5-Metoxy-3,3-dimetyl-1,3-dihydro-pyrolo[2,3-c]pyridin-2-on

Puoc didu ché tir tert-butyl este cia axit S5-metoxy-3,3-dimetyl-2-0x0-2,3-
dihydro-pyrolo[2,3-¢]pyridin-1-carboxylic bing cich sir dung qué trinh twong tw v6i
qua trinh dugc mo ta trong Qué trinh didu ché 48, MS: [M+H]* = 193.

Qua trinh diéu ché 54: 5-Metoxy-3,3-dimetyl-2,3-dihydro- 1H-pyrolo[2,3-c]pyridin

Dung dich chta 5-metoxy-3,3-dimetyl-1,3-dihydro-pyrolo[2,3-c]pyridin-2-on
(ma c6 thé dugce diéu ché nhu duoc mo ta trong Qua trinh diéu ché 53) (2,8 g, 14,6
mmol) trong THF (60 mL) dugc bd sung dung dich chira BH3; THF (1M, 150 mL, 150
mmol) va hdn hop dugc khudy tai nhiét o phong qua dém. MeOH (50 mL) dugc bb
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sung cin than va dugc gia nhiét dén hoi luu trong 1 gid. Dung mdi duge 1am bay hoi,
phan con lai dugc phan bd gitta DCM va dung dich béo hoa NaHCO3, pha hitu co duge
lam khd, duoc loc va dung moi duge lam bay hoi. San phim thd dugc tinh ché trén
silica, dugc rira giai bang petrol - EtOAc 0-60% dé tao ra hop chit néu & tiéu dé nay

(2,27 g). MS: [M+H]* = 179.

Qua trinh didu ché 55: tert-butyl este cia axit 5-Metoxy-3,3-dimetyl-2,3-dihydro-
pyrolo[2,3-c]pyridin-1-carboxylic

Dung dich chta 5-metoxy-3,3-dimetyl-2,3-dihydro-1H-pyrolo[2,3-c]pyridin
(ma c6 thé duge diu ché nhu duge mo ta trong Qua trinh didu ché 54) (534 mg , 3,0
mmol) trong THF (10 mL) va dung dich nuéc bdo hoa NaxCOs (4 mL) dugc bd sung
di-tert-butyl-dicacbonat (780 mg, 3,6 mmol) va hdn hgp phan tng dugc khudy qua
dém, sau d6 dugc pha lodng bang nude, dugce chiét bang EtOAc, dugc rira bang nudc
mudi, duoc 1am kho, duoc loc va dung médi duge 1am bay hoi dé tao ra hop chét néu &

tiéu dé nay (760 mg). MS: [M+H]" = 279.

Qua trinh didu ché 56: tert-butyl este cla axit 6-((E)-But-2-enyl)-3,3-dimetyl-5-oxo-
2,3,5,6-tetrahydro-pyrolo[2,3-c]pyridin-1-carboxylic

Hbn hop bao gdm tert-butyl este cia axit 5-metoxy-3,3-dimetyl-2,3-dihydro-
pyrolo[2,3-c]pyridin-1-carboxylic (ma c6 thé duoc didu ché nhu duge md ta trong Qud
trinh diéu ché 55) (760 mg, 2,7mmol), Nal (410 mg, 2,7 mmol) va crotyl bromua (0,33
mL, 3,24 mmol) trong axetonitril (25 mL) dugc gia nhiét dén hdi luu trong 5 gid. Hon
hop phan tmg dugc lam lanh, dugc rét vao 10% NazS20s, duge chiét bing DCM, pha
hitu co duoc lam khd, dugce loc va dung moi dugc lam bay hoi. San phém tho duoc
tinh ché trén silica, dugc rira giai bing petrol - EtOAc 0-70% dé tao ra hop chit néu &
tiéu dé nay (433 mg). MS: [M+H]" = 319.

Qua trinh didu ché 57: tert-butyl este cua axit 6-Butyl-3,3-dimetyl-5-0x0-2,3,5,6-
tetrahydro-pyrolo[2,3-c]pyridin-1-carboxylic

Hbn hop bao gdm tert-butyl este ctia axit 6-((E)-but-2-enyl)-3,3-dimetyl-5-oxo-
2,3,5,6-tetrahydro-pyrolo[2,3-c]pyridin-1-carboxylic (ma c6 thé dwoc didu ché nhu
duoc md ta trong Qua trinh diéu ché 56) (433 mg, 1,36 mmol) va Pd/C (10%, 100 mg)
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trong EtOH (15 mL) dugc hydro héa trong 1 gio. Chét xuc tac duogc loc, phan nuée loc
duoc 1am bay hoi va phan con lai dugc tinh ché trén silica, dugc rira giai bang petrol —
EtOAc 0-50% dé tao ra hop chét néu & tiéu dé nay (387 mg). MS: [M+H]* = 321.

Qua4 trinh diéu ché 58: 6-Butyl-3,3-dimetyl-1,2,3,6-tetrahydro-pyrolo[2,3-c]pyridin-5-

on

Dung dich chia tert-butyl este cua axit 6-butyl-3,3-dimetyl-5-0x0-2,3,5,6-
tetrahydro-pyrolo[2,3-c]pyridin-1-carboxylic (380 mg, 1,19 mmol) trong TFA (5 mL)
va DCM (5 mL) duoc khudy trong 1 gid. Dung moi dugc lam bay hoi, phén con lai
dugc phan bb gitta DCM va dung dich bdo hoa NaHCOs3, pha hitu co duge 1am khd,
dung méi dugc lam bay hoi va phan con lai dugc tinh ché trén silica, duge ria giai
bang petrol — EtOAc 0-100% dé tao ra hop chit néu & tiéu dé nay (170 mg). MS:
[M+H]"=221.

Vidu1-37

Qua trinh sau ddy dugc dung dé minh hoa cho qué trinh diéu ché cua Vidu 1 -

37 dugc mo ta trong bang sau day.

Hon hop bao gdm tert-butyl (2R,5S)-4-(2-{6-[(4-flophenyl)metyl]-5-
(hydroxymetyl)-3,3-dimetyl-1H,2H,3H-pyrolo[3,2-b]pyridin-1-yl}-2-oxoetyl)-2-
metyl-5-{[(3R)-3-metylmorpholin-4-ylJmetyl}piperazin-1-carboxylat (0,47 g), etyl
axetat (10 mL) va HCI — dioxan (4 M; 10 mL) duoc khudy tai 20 °C trong 18 gid va
Chét rén tao thanh duoc thu gom bing cach loc @ tao ra 1-{6-[(4-flophenyl)metyl]-5-
(hydroxymetyl)-3,3-dimetyl-1H,2H,3H-pyrolo[3,2-b]pyridin-1-yl}-2-[(2R,5R)-5-
metyl-2-{[(3R)-3-metylmorpholin-4-yl]metyl}piperazin-1-ylJetan-1-on dihydroclorua
(Vidu2, 043 g).

Béang cach thuc hién phuong phép tuong tw va/hodc gidng v6i phuong phép
dugc mod ta trén ddy, hop chit duge mo ta trong bang sau ddy dugc didu ché tir din
xuit dugc bao vé N-Boc tuong ng, v6i cac bién thé bit ky quan trong dugc md ta sau
day. Tién chét dbi véi dan xudt dugce bao vé N-Boc duge xic dinh (bing tén va sb thir
t qua trinh diéu ché) trong bang sau day. Hop chit néu & tidu dé nay duge tach mot
cach truc tiép ¢ dang bazo tu do hoic mudi thich hgp ma khong cén tinh ché thém,

hodc dugc tinh ché vi du bing cach sir dung HPLC diéu ché theo khéi luong, qué trinh
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két tinh hodc nghién.

Trir khi duoc chi ra mot cach cu thé, 1H NMR dugc thuc hién & 400 MHz,
trong Me-d3-OD.
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Vi du 38 1-{6-[(4-Flophenyl)metyl]-5-(hydroxymetyl)-3,3-dimetyl-1H,2H,3H-
pyrolo[3,2-b]pyridin-1-y1}-2-[(2R,5R)-5-metyl-2-{[(3R)-3 -metylmorpholin-4-
ylJmetyl}piperazin-1-yl]etan-1-on (Bazo tu do)

1-{6-[(4-Flophenyl)metyl]-5-(hydroxymetyl)-3,3-dimetyl-1H,2H,3H-

pyrolo[3,2-b]pyridin-1-y1}-2-[(2R,5R)-5-metyl-2-{[(3R)-3-metylmorpholin-4-

yl]metyl}piperazin-1-yl]etan-1-on dihydroclorua (1,00g, 1,0 duong lueng, 1,00 phan
khéi lugng) (ma co thé duogc diéu ché nhu dugc mo ta trong Vi du 2) dugc nap vao
binh thét ¢6 RB, dugce hoa tan trong nuée (10,0 mL, 10,0 ph'?m thé tich, 10,00 phén
khéi luong) va dugc khudy dudi khi quyén nito tai 18 dén 23°C dé tao ra dung dich ¢6
mau vang nhat (do pH = 4,73, T = 19,3°C). Dung dich nu¢c nay dugc bd sung etyl
axetat (10,0 mL, 10,0 phﬁn thé tich) va hdon hop hai pha dugc khuéy tai 18 dén 23°C
trong 5 phut. Cac 16p dugce tach va 16p nudce (40 pH = 4,58, 19,6°C) duogc dua trd lai
binh thét cb. Natri hydro cacbonat (388,2mg, 3 x 1,05 duwong luong, 0,4 phan khéi
luong) dugc bd sung (cén thin) va tao ra su sui bot khi. Hon hop dugc khqu trong 20
phut (d6 pH = 7,51, 18,2°C), diclometan (5,0 mL, 5,0 phan thé tich) dugc bd sung va
hdn hop duoc khudy dudi diéu kién twong ty thém 5 phut. Céc 16p duoc tach, 16p
diclometan duoc tiép tuc st dung va 16p nude (46 pH = 7,66, T = 17,7°C) dugc dua
tror 1ai binh thét c. Chiét tiép hai 1in bing diclometan (2 x 5,0 mL, 2 x 5,0 phan thé
tich) (d¢6 pH = 8,25, T = 18,5°C va do pH = 8,47, T = 18,3°C) va l6p hitu co két hop
duoc lam kho béng natri sulfat (1,0g, 1,0khéi luong), duge loc va dugc co dén kho
dudi 4p suét giam tai 40°C (400mbar (40 KPa)). Sau d6, san phém c6 duoc lam khd tai
40°C (<20mbar (<2Kpa)) trong 2 gid dé tao ra bot mau tring (850,2mg, 102%th.,
twong tng 100% ddi voi thir nghiém khi lugng/khdi lugng (w/w) dau vao va dau ra),
94.3% w/w trén co s& khong chta dung moi (osfb) (461 véi TCNB), ma chtra etyl

axetat (3,4% w/w) va diclometan (0,8% w/w).

Vi du 39: 1-{6-[(4-Flophenyl)metyl]-5-(hydroxymetyl)-3,3-dimetyl-1H,2H,3H-
pyrolo[3,2-b]pyridin-1-y1}-2-[(2R,5R)-5-metyl-2-{[(3R)-3-metylmorpholin-4-
yl]metyl}piperazin-1-yl]etan-1-on L-(+)-lactat (dang A)

| Dang bazo tu do cua 1-{6-[(4-flophenyl)metyl]-5-(hydroxymetyl)-3,3-dimetyl-
1H,2H,3H-pyrolo[3,2-b]pyridin-1-y1}-2-[(2R,5R)-5-metyl-2-{[(3R)-3-
metylmorpholin-4-ylJmetyl}piperazin-1-yl]etan-1-on (500,0mg, 1,0 phén khéi lrong)
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(ma c6 thé duoc didu ché nhu dwoc mo ta trong Vi du 38) dugc nap vao binh dung tich
25 mL va duoc hoa tan trong etanol (1,0 mL, 2,0 phan thé tich). Axit L-(+)-Lactic
(106,2mg, 1,0 duong luwong) duge bd sung va thanh phén trong binh dugc khudy trong
1 gio tai 18 dén 23°C dé tao ra dung dich mau vang. Sau d6, TBME (9,0 mL, 18,0
phan thé tich) dugc nap vao binh va hdn hop dugc khudy tai 18 dén 23°C. Tién trinh
két tinh ctia mudi duge theo ddi bang XRPD. Mubi lactat nim trong dung dich sau khi
khudy trong 16 gio tai 18 dén 23°C. Sau @6, dung dich dugc co dén khoang V4 thé tich
ban dau va TBME (9,0 mL, 18,0 phén thé tich) dugc bd sung détao ra chét rin dinh va
phan dich ndi trong subt ma bién dbi thanh huyén phit min sau khi xir ly bang séng 4m
va tiép tuc khudy (trong 20 gid tai 18 dén 23°C). Chét rén dugc tach bang céch loc,
duogc lam kho duéi dong khi nito dé tao ra 365mg cua chét rin mau tréng ma dugc xac
dinh & dang B bing XRPD. Chét ran dugc lam kho trong 10 sy tai 40 dén 45°C trong
67 gio dé tao ra chit rin mau tréng (325mg, 56%th.), 98,8% w/w trén co sO khan
khong chtra dung mdi (oastb) (d61 véi TCNB) ma chira TBME (1,0% w/w) va nudc
(0,6% wiw) va dugc x4c dinh & dang A bing XRPD. Dt lidu ddc trung cu thé ('H
NMR, XRPD va DSC) cho vi dy 39 dugc md ta trong cac Fig.1-3.

Vi du 40: 1-{6-[(4-Flophenyl)metyl]-5-(hydroxymetyl)-3,3-dimetyl-1H,2H,3H-
pyrolo[3,2-b]pyridin-1-y1}-2-[(2R,5R)-5-metyl-2-{[(3R)-3 -metylmorpholin-4-
yl]metyl}piperazin-1-yl]etan-1-on L-(+)-lactat (dang B)

Phén ung dugc thuc hién theo qué trinh duge mo ta vi du 39, nhung khong can
1am khd bing 16 sdy dé tao ra chit rin mau trang (529, Img, 90%th.), 96,1% w/w
oasfb (dbi v6i TCNB) ma chira TBME (5,9% w/w) va nuéc (3,8% w/w) va duogc xéc
dinh & dang B bing XRPD. Qué trinh diéu ché khac dbi voi Vi du 40 cling dugc su
dung ma khong phai s dung etanol. Dit li€u dic trung cu thé (‘"H NMR, XRPD va
DSC) d6i véi vi du 40 duge mo ta trong céac Fig.4 dén 6.
Vi du 41: 1-{6-[(4-Flophenyl)metyl]-5-(hydroxymetyl)-3,3-dimetyl-1H,2H,3H-
pyrolo[3,2-blpyridin-1-y1}-2-[(2R,5R)-5-metyl-2-{[(3R)-3 -metylmorpholin-4-
yl]metyl}piperazin-1-yl]etan-1-on sulfat (dang F)

Dang bazo tu do cua 1-{6-[(4-flophenyl)metyl]-5-(hydroxymetyl)-3,3-dimetyl-
1H,2H,3H-pyrolo[3,2-b]pyridin-1-y1}-2-[(2R,5R)-5-metyl-2-{[(3R)-3-
metylmorpholin-4-ylJmetyl}piperazin-1-yljetan-1-on (500,0mg, 1,0 phan khéi lugng)
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(ma c6 thé duoc didu ché nhu dwge mo ta trong Vi du 38) duoc nap vao binh dung tich
10 mL va dugc hoa tan trong etanol (1,0 mL, 2,0 phén thé tich). Dung dich axit
sulfuric (103,2mg, 1,0 duong lugng) trong etanol (4,0 mL, 8,0 phén thé tich) dugc bd
sung trong 10 phut bang cach khudy tai 18 dén 23°C dé tao ra gel trong sudt. Thanh
phén trong binh duoc khudy trong 1 gio tai cing nhiét do, sau d6 gel dugc hoa tan dé
tao ra dung dich mau vang. Viéc khudy dugc tiép tuc trong 16 gio va huyén phit mau
tréng duoc tao ra. Tién trinh két tinh ctia mudi dugc theo doi b%mg XRPD. Sau do,
etanol (2,0 mL, 4,0 phan thé tich) dugc b6 sung dé loang huyén phu va san pham duoc
tach bang cach loc va dugc lam kho dudi dong khi nito d8 tao ra chét rin mau tréng
(465,2mg, 79%ith.), 94,9% w/w oastb (dbi v6i TCNB) ma chtra etanol (2,9% w/w) va
nuée (3,6% wiw) va duge xdc dinh & dang F bing XRPD. Dit liéu ddc trung cu thé ('"H
NMR, XRPD va DSC) vi du 41 dugc md ta trong cac Fig.7 dén 9.

Vi du 42: 1-{6-[(4-Flophenyl)metyl]-5-(hydroxymetyl)-3,3-dimetyl-1H,2H,3H-
pyrolo[3,2-b]pyridin-1-yl}-2-[(2R,5R)-5-mety1-2-{[(3R)-3-metylmorpholin-4-
yl]metyl}piperazin-1-yljetan-1-on mesylat (dang B)

Dang bazo tu do cua 1-{6-[(4-flophenyl)metyl]-5-(hydroxymetyl)-3,3-dimetyl-
1H,2H,3H-pyrolo[3,2-b]pyridin-1-y1}-2-[(2R,5R)-5-metyl-2-{[(3R)-3-
metylmorpholin-4-yl]metyl}piperazin-1-yl]etan-1-on (500,0mg, 1,0 phan khéi luong)
(ma co thé duoc didu ché nhu dwge mo ta trong Vi du 38) duge nap vao binh dung tich
25 mL va duoc hoa tan trong 2-propanol (2,5 mL, 5,0 phan thé tich). Axit
metansulfonic (276,0mg, 3,0 duong luong) duoc bd sung (tdéa nhiét kém) va hdn hop
dang diu dinh tao thanh duoc khudy trong 1 gid tai 18 dén 23°C. N-Heptan (10,0 mL,
20,0 phéan thé tich) dugc bd sung tir tir trong 10 phat d8 tao ra huyén phit mau tring va
lugng nhé cta chét rén dinh. Tién trinh két tinh ciia mudi dugc theo doi bing XRPD.
Mubi khong két tinh duéi didu kién ém diu (viéc khudy tai 18 dén 23°C trong 3 ngay),
do do6 nhiét do 1am ting dén 40 dén 45°C dé tao ra chét rén nhét dinh va phan dich noi
trong sudt. Hon hgp nay duge 1am lanh dén 18 dén 23°C, duoc 1am linh déng bang que
tron va dugc xir ly bang séng 4m trong 20 phut d8 tao ra huyén phil mau tring ma
chta cac chit rin dinh. Huyén phu dugc khudy trong 20 gi® tai cung nhiét d9, dugc
loc va duoc 1am khd du6i dong khi nito d& tao ra chét rdn mau be (402,9mg, 63%th.),
99,0% w/w oasfb (d6i véi TCNB), ma chtra 2-propanol (2,3% w/w), n-heptan (0,2%

w/w), nude (1,9% w/w) va duoge xac dinh & dang B bang XRPD. Dit liéu dic trung cu
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thé ("H NMR, XRPD va DSC) vi du 42 dugc md ta trong cac Fig.10 dén 12.

Vi du 43: 1-{6-[(4-Flophenyl)metyl]-5-(hydroxymetyl)-3,3-dimetyl-1H,2H,3H-
pyrolo[3,2-b]pyridin-1-y1}-2-[(2R,5R)-5-metyl-2-{[(3R)-3-metylmorpholin-4-
yl]metyl}piperazin-1-yl]etan-1-on L-(+)-lactat (dang C)
Mé déu tién

Dang bazo tu do ctia 1-{6-[(4-flophenyl)metyl]-5-(hydroxymetyl)-3,3-dimetyl-
1H,2H,3H-pyrolo[3,2-b]pyridin-1-y1}-2-[(2R,5R)-5-metyl-2-{[(3R)-3-
metylmorpholin-4-yl]metyl}piperazin-1-yl]etan-1-on (10,0g) (ma c6 thé duoc didu ché
nhu duge mo ta trong Vi du 38) dugc hoa tan trong isopropyl axetat (80,0mL, 8,0 phan
thé tich) dé tao ra dung dich mau vang xam. Chét rén, axit L-(+)-Lactic khan (1,67g,
1,0 duong lugng) dugce nap mot phan vao binh thét ¢ nay va lugng nhé gdm dugce tao
ra & day cua binh thot c¢b. Hon hop sau d6 duge khudy manh d 1am linh dong gém va
dung dich tu tao mAm va chét rin dugc két tinh. Mau chét két tinh rin duogc phan tich
bang XRPD va twong ing v6i dang B B. N-Heptan (12,0 phén thé tich) duoc b sung
va hdn hop duge khudy tai 40°C duéi khi quyén nito trong 4 ngay dé tao ra dang C,
tién trinh phat trién cta dang nay dugc theo di bing XRPD (Fig.13). nhiét do ciia hon
hop dugc lam ting dén 55°C va viéc khudy dugc tiép tuc trong 24 gio dé hoan thanh
su chuyén hoa nay (Fig.14). San phim dugc tach bang cach loc (loc nhanh <0,5 phit),
dugc rira bang isopropyl axetat/n-heptan (2,0/3,0, v/v, 5,0 phén thé tich) va dugc lam
kho dudi dong khi nito trong 20 git dé tao ra hop chit néu & tiéu dé nay & dang bot
tring (8,89g, 79%th.), 91,6%w/w (ostb). Dang C, nhiét d6 néng chay 172°C.

Meé thir hai

Dang bazo tu do cta 1-{6-[(4-flophenyl)metyl]-5-(hydroxymetyl)-3,3-dimetyl-
1H,2H,\3H-pyrolo[3,2-b]pyridin-1-yl}-2-[(2R,5R)-5-metyl-2-{[(3R)-3-
metylmorpholin-4-yl]metyl}piperazin-1-yljetan-1-on (10,0g) (ma ¢ thé dwoc didu ché
nhu dugc mo ta trong Vi du 38) duge hoa tan trong isopropyl axetat (60,0mL, 6,0thé
tich) dé tao ra dung dich mau vang nhot. Hon hop dugc bd sung axit L-(+)-Lactic khan
(1,67g, 1,0 duwong luong) dugce hoa tan trong isopropyl axetat (10,0mL, 1,0 phén thé
tich). Tiép tuc rira bing isopropyl axetat (10,0mL, 1,0 phan thé tich) va hdn hop dugc
khudy tai 18 dén 23°C dé tao ra dung dich mau vang nhat.
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n-Heptan (120mL, 12,0 phan thé tich) duoc bb sung nho giot trong 40 phit va
gdm dugc tao ra trén ddy cua binh thot c¢d. Sau khi khudy trong 1 gio 40 phut, vé bé

ngoai ctia hon hop duge cai thién nhung gom van con trén day cua binh thét co.

Hdn hop dugc khudy trong 16 gio tai 18 dén 23°C, sau d6 gdm dugc lam linh
dong va hat huyén pht min dugc tao ra. Huyén phu dugc loc dudi khi quyén nito (loc
nhanh) va ba loc duoc ldy va duge phan tich bang XRPD (dang C). Ba loc dugc rira
béng isopropyl axetat/n-heptan (2,0/3,0, v/v, 5,0 phE?m thé tich), dugc léy mau va dugc
phén tich bing XRPD (dang C) va dugc lam khd trén thiét b loc dudi dong khi nito
trong 16 gio. San phém c6 chit rin mau tring nhat (11,36g, tuong tmg 91%) Tao ra C,
94,3%w/w (oasfb), dang C, nhiét do néng chay 172°C va chira isopropyl axetat
(1,0%ww).

Dt li¢u ddc trung cu thé ("H NMR, XRPD va DSC) cho vi du 43 dugc mo ta trong cac
Fig.15 dén 17.

Vi du 44: 1-{6-[(4-Flophenyl)metyl]-5-(hydroxymetyl)-3,3-dimetyl-1H,2H,3H-
pyrolo[3,2-b]pyridin-1-y1}-2-[(2R,5R)-5-metyl-2-{[(3R)-3-metylmorpholin-4-
yl]metyl}piperazin-1-yl]etan-1-on L-(+)-lactat (dang C)

Budce 1

Dung dich chta tert-butyl  (2R,5S)-4-(2-{6-[(4-flophenyl)metyl]-5-
(hydroxymetyl)-3,3-dimetyl-1H,2H,3H-pyrolo[3,2-b]pyridin-1-yl}-2-oxoetyl)-2-
metyl-5-{[(3R)-3-metylmorpholin-4-yl]metyl}piperazin-1-carboxylat (1,0 phan khdi
lugng) (ma c6 thé duge diéu ché nhu duge md ta trong Qua trinh didu ché 19) trong
metanol (10 phén thé tich) dugc lam lanh dén < 10°C dugc bd sung tir tir HCI 4M
trong 1,4-dioxan (3 phan thé tich), tiép theo duoc rira bang metanol (0,5 phan thé tich).
Hon hop dugce lam Am dén 15 dén 25°C va duoc khuéy tai san phém nay nhiét do d6i
v6i it nhat 12 gid. Sau do, hdn hop phan tng dugc 1am 4m dén 30 dén 40°C va dugc
khudy cho dén khi phan {ng dugc cho 12 hoan thanh bang HPLC (thudng 1a > 2 gio).
Sau khi hoan thanh phan tng, dung dich dugc c6 dén kho tai 40°C. Phan con lai dugc
hoa tan trong nude tinh khiét (8 phan thé tich) va dugc rira bang etyl axetat (2 x 4 phan
thé tich). Do pH cta pha nuéc duge diéu chinh dén do pH l1a 12 dén 13 bang cach sir
dung NaOH 4M (néu can) truéc khi chiét bing etyl axetat (3 x 5 phan thé tich). Pha

hitu co két hop duogce rira bing dung dich natri clorua (5 phan thé tich) va dugc 1am kho
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bing magie sulfat (1,0 phan khdi lwong) trong it nhat 10 phit. Chét rén duoc loai bo
bing cach loc va ba loc dugc rira bing etyl axetat (2 x 2 phan thé tich). Phan nudéc loc
duoc ¢b trén thiét bi 1am bay hoi kiéu quay tai nhiét do 1én dén 40°C, san phim cd tao
thanh dugc hoa tan trong metyl axetat (5 phan thé tich) va dung dich dugc cd nhu trén
day dé tao ra dang bazo tu do cua 1-{6-[(4-Flophenyl)metyl]-5-(hydroxymetyl)-3,3-
dimetyl-1H,2H,3H-pyrolo[3,2-b]pyridin-1-y1}-2-[(2R,5R)-5-metyl-2-{[(3R)-3-
metylmorpholin-4-yl]metyl}piperazin-1-yl]etan-1-on.

Buéce 2

Dung dich chira dang bazo ty do cua 1-{6-[(4-flophenyl)metyl]-5-
(hydroxymetyl)-3,3-dimetyl-1H,2H,3H-pyrolo[3,2-b]pyridin-1-y1}-2-[(2R,5R)-5-
metyl-2-{[(3R)-3-metylmorpholin-4-yl]metyl}piperazin-1-yl]etan-1-on (1,0 phan khéi
lugng) (ma ¢o thé duogc didu ché nhu duoc mé ta trong Bude 1) trong metyl axetat (3
phan thé tich) dugc bd sung dung dich chira axit L-(+)-Lactic (0,085 phan khoi luong)
trong metyl axetat (0,75 phan thé tich). Mim tao huyén phu cia 1-{6-[(4-
flophenyl)metyl]-5-(hy droxymetyl)-3,3-dimetyl-1H,2H,3H-pyrolo[3,2-b]pyridin-1-
y1}-2-[(2R,5R)-5-metyl-2-{[(3R)-3-metylmorpholin-4-yl]metyl} piperazin-1-yljetan-1-
on L-(+)-lactat (dang C) (0,01 phan khdi lugng) trong mety! axetat (0,08 phan thé tich)
dugc nap vao, sau do bang dung dich chira axit L-(+)-Lactic (0,085 phén khéi luong)
trong metyl axetat (0,75 phén thé tich) va rira bing metyl axetat (0,5 phan thé tich).
Huyén phu dugc khudy trong 30 phut truéce khi bd sung thém n-heptan (12,0 phan thé
tich) trong it nhat 1 gi& duy tri nhiét do tir 15 dén 25°C. Hon hop duogc duy tri & 15 dén
25°C va dugc khudy trong it nhét 2 gio. Chét rin dugc loai bo bang cach loc va ba loc
duogc rira bang metyl axetat/n-heptan ty 1& 2:3 (5 phan thé tich). Hon hop chit duoc
lam kho thiét bi loc cho dén khi thich hop dé xir Iy va sau d6 dugc lam kho trong 10

sdy tai nhiét do 1én dén 80°C cho dén khi lugng metyl axetat

< 0,5% theo khéi luong (w/w) dé tao ra hop chat néu & tiéu d& nay & dang chét

rdn c¢6 mau trdng nhat cho dén mau be.
Vf du 45: Vi du vé duoc phérn
(i) Dugc phdm dang vién nén
Duoc phim dang vién nén chira hop chét c6 cong thiae (I) duge bao ché bang

cach trdn luong thich hop cua hop chit (vi du 50-250 mg) v&i chét pha lodng, chit gay
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phén ra, chét dung dé nén va/hodc chét tao trugt thich hgp. Mot vién nén c6 thé tao ra
chira 50 mg hop chét v6i 197 mg lactoza (BP) lam chit pha lodng, va 3 mg magie
stearate 1am chAt lam tron va nén dé tao ra vién nén theo cach da biét. Vién nén co6 thé

duoc bao film.
(ii) Duoc phdm dang vién nang

Dugc phidm dang vién nang dugc bao ché bing cach tron 100-250 mg hop chét
c6 cong thuc (I) v6i lugng duong lugng lactoza va lam day hdn hop tao ra thanh vién
nang geletin cing tiéu chudn. Chét gdy phan 1 va/hodc chét tao truot thich hop c6 thé

6 mit v6i lwong thich hop néu can.
(iii) Duoc phdm dé tiém I

Duoc phdm ding ngoai dudng tiéu hoa dé tiém 6 thé dugc bao ché bang cach
hoa tan hop chat c6 cong thie (1) (vi dy, & dang mudi) trong nude chira 10% propylene
glycol dé tao ra ndng do hoat chét 1a 1,5 % theo khéi lrong. Dung dich sau d6 dugc
lam ding trwong, vo trung bang cach loc hoic duge 1am vo trung & giai doan cudi,
dugc nap vao trong 6ng thudc tiém hoic 1o nhd hoic bom tiém da nap trude do, va lam
kin.

(iv) Dugc phdm dé tiém II

Duoc pham ding ngoai dudng tiéu hoa dé tiém duoc bao ché bang cach hoa tan
trong nudc hop chit co cong thie () (vi du, & dang mudi) (2 mg/ml) va manitol (50
mg/ml), loc v trung dung dich hodc dugc lam vo trung & giai doan cudi, va dugc nap
vao trong 1o nhd dung tich 1 ml ¢ thé bit kin hodc éng thudc tiém hoic bom tiém da
nap truge do.

(v) Dugc pham dé tiém III

Duoc pham dung theo duong i.v. bing cach tiém hoic truyén c6 thé duge bao
ché bing cach hoa tan hop chit c6 cong thic (I) (vi dy, & dang mudi) trong nude véi
lugng 20 mg/ml va sau do diéu chinh truong luc. Sau do, 1o nhé dugce lam kin va vo
tring bang cach hdp khtr tring hodc dugc nap vao trong éng thudc tiém hodc 1o nho
hodc bom tiém di nap trude do, duge lam vo trung béng cach loc va lam kin.

(vi) Dugc pham dé tiém IV

Dugc phdm ding theo dudng i.v. bang cach tiém hodc truyén c6 thé dugc bao
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ché bing cach hoa tan hop chét c¢6 cong thire () (vi dy, & dang mubi) trong nudc chira
chit dém (vi du, axetat 0,2 M, do pH 4,6) tai 20mg/ml. Sau d9, lo nho, 6ng thudc tiém
hodc bom tiém d& nap trudc d6 lam kin va vd trung bing cach hip khir tring hodc

duoc vo tring bang cach loc va lam kin.
(vii) Dugc pham tiém duéi da hodc trong co

Dugc phdm dé sir dung duéi da dugc bao ché bang cach tron hop chét c6 cong
thire (I) v6i dau ngd loai dugc dung dé tao ra ndng do6 nim trong khoang tir 5-50

mg/ml. Dugc phim vo tring va dugc nap vao trong vét chia thich hop.
(viii) Dugc phdm dong kho I

Céac phan udc cia hop chét c¢6 cong thie (I) can duge bao ché duogc dat vao
trong lo nhé dung tich 50 ml va dugc lam dong kho. Trong qué trinh dong kho, dugc
phdm duoc két dong bing cach sit dung phuong phép dong khd mot bude & (—45 °C).
Nhiét d6 duge nang dén —10 °C dé xtr 1y nhiét, sau d6 dugc ha thip dé két dong tai —45
°C, tiép theo lam khd so cép tai +25 °C trong khoang 3400 phut, tiép theo 1am kho thir
cAp v6i nhidu bude néu nhiét do ting dén 50 °C. Ap suét trong budc lam kho so cép va

thtr cp dugc diéu chinh & 80 millitor (0,01 Kpa).
(ix) Duoc phdm dong kho 11

Céc phan udce ciia hop chit c6 cc“)ng thirc (I) cin duoc bao ché hoic mudi cia
ching nhu dugc xé4c dinh trong ban mé ta nay dugc dat vao trong lo nh6 dung tich 50
ml va dugc lam dong khd. Trong qua trinh dong kho, dugc phim dugc két dong bang
cach st dung phuong phap dong khd mot bude & (—45 °C). Nhiét do duoc néng dén —
10 °C @8 x 1y nhiét, sau d6 duoc ha thip dé két dong & —45 °C, tiép theo lam kho so
cip & +25 °C trong khoang 3400 phut, tiép theo lam kho thir cip véi nhiéu budc néu
nhiét do tang dén 50 °C. Ap suét trong buéc lam khd so chp va thir cap dugc diéu
chinh & 80 millitor (0,01 Kpa). |

(x) Duoc phdm dong khé dé sir dung trong i.v. 1T

Dung dich nudc duge dém dugce bao ché bang cach hoa tan hop chit c6 cong
thirc (I) trong chét dém. Dung dich dugc dém dugc nap, loc dé loai bo hat vét chét, vao
trong vat chita (nhu lg thuy tinh nho loai 1) ma sau do lam kin mot phén (vi du, bang

nat day Flotec). Néu hop chit va duoc phém da én dinh, duoc phém vO trung b%mg
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cach hép khir tring tai 121°C trong khoang thoi gian thich hgp. Néu dugc pham khong
4n dinh dé he"lp khtr trung, n6 cé thé dugc lam vo tring béng cach st dung thiét bi loc
thich hop va dugc nap dudi diéu kién vo trung vao lo nho vo tring. Dung dich dugc
lam dong khd bing cach st dung chu trinh thich hgp. Dé hoan thanh chu trinh dong
khd, lo nhd dugc nap bing khi nito & 4p sudt khi quyén, day bang nit va ¢b dinh (vi
du, béng kep nhom). D6i voi viée st dung trong tinh mach, chét rin dugc 1am dong
kho rin c6 thé duoc tai cAu tao b'?mg chét pha lodng dugc dung, nhu nude mubi 0,9%
hodc dextroza 5%. Dung dich co thé dugc dinh lugng & nguyén‘dang, hodc co thé,
duogc pha loang tiép thanh tai truyén (chira chit pha lodng dugc dung, nhu nudce mubi

0,9% hodc dextroza 5%), trude khi sit dung.
(xi) Thanh phan dugc chét trong chai

Dugc phdm dé st dung theo dudng miéng dugc bao ché bing lam diy chai
hoic lo nhé bing hop chét c6 cong thirc (I). Dugce pham sau d6 dugc tai chu tao bang
chit pha loging thich hop vi du nudc, nude hoa qua, hodc chit dan thubc c6 bén trén thi
truong nhu OraSweet hodc Syrspend. Dung dich duoc téi chu tric co thé phan tan

trong cac cbe dinh lidu hodc dng chich miéng dé st dung.
Thr nghiém sinh hoc
Sy biéu hién va qué trinh tinh ché cac ving BIR3 ctia XIAP, cIAP-1 va cIAP-2

Ving BIR3 téi td hop ctia XIAP & ngudi (phdn con lai 252-350) dung hop véi
His-tag (His dugc danh déu), cIAP-1 & nguoi (phan con lai 267-363) dung hop véi
GST-tag va cIAP-2 & nguoi (phan con lai 244-337) dung hop véi His-tag dugc bidu
hién qué mirc tir t& bao Escherichia coli dugc phat trién trong moi trudng TB. Protein
dugc tach tir san phdm phan giai bang cach st dung sic ky ai luc Ni-NTA
(XIAP/cIAP-2) hoac sdc ky 4i luc glutathion sepharaza 4B (cIAP-1). Céc tag dé xac
dinh 4i luc dbi v6i XIAP va cIAP-1 dugc phén cit bang thrombin trong 25mM
HEPES, dd PH 1a 7,5, 100mM NaCl, 50uM Zn(OAc), va ImM Ca(OAc): tiép theo
bing qua trinh tinh ché ving BIR3 bing sic ky ray phan ti. His-tag khong bi phan cat
d6i v6i cIAP-2 va protein nay khdng dugc ¢d trén 3 mg/mL do su thu nap gdy ra bdi
cidc mo tu oligome hoa cdng hoda tri. Protein duoc tinh ché dugc luu trit trong 25mM
Tris, d6 pH 1a 7,5, 100mM NacCl & -80°C.

Thir nghiém gén két thay thé canh tranh in vitro cia XIAP, cIAP-1 va cIAP-2
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Peptit SMAC dugc bién dbi va hop chét duge thir nghiém vé kha nang cia
ching dé thay cho chit danh ddu huynh quang tr XIAP, cIAP-1 hodc cIAP-2, ving
BIR3 cia cIAP-1, cIAP-2 va XIAP duoc U bing hop chat thir nghiém hodc petit trén
co s& SMAC va doan do peptit tuong ing cua ching (Nghién ctru peptit cia protein)
trong chit dém thtr nghiém (50mM Hepe,s do PH 1a 7,5, 0,025% Tween-20, 0,01%
BSA, va ImM DTT). Miu dbi chimg dwong bao gbm proten BIR3 va chit danh déu.
(khong trc ché) va mau d6i chirng &m bao gbm chét danh d4u chi (rc ché 100%). Mau
dwoc U tai nhiét do phong trong 1 gioy (XIAP va cIAP-2) hodc 3 gi&r (cIAP-1) trude khi
dugce ghi trong thiét bi BMG Pherastar & ché d6 huynh quang phén cuc (FP 485nm,
520nm, 520nm). Gi tri IC50 duoc xac dinh tir db thi dép tng lidu bang cach st dung
phuong phéap phén tich binh phuong nhé nhit khong tuyén tinh.

Diéu kién cudi dbi voi thir nghiém XIAP, cIAP-1 va cIAP-2

Protein | Nong do protein DPoan do peptit Nbng do peptit
XIAP | 20nM AbuRPFK(5&6FAM)-amit 5nM
cIAP-1 | 4nM AbuRPFK(5&6FAM)-amit 2nM
cIAP-2 | 20nM AVPWK(5&6FAM)-amit 2nM

Hoat tinh chdng ting sinh

Viéc (¢ ché sy phét trién cua té bao duoc xac dinh bang cach sir dung thu
nghiém Alamar Blue (Nociari, M. M, Shalev, A., Benias, P., Russo, C. Journal of
Immunological Method 1998, 213, 157-167). Phuong phap la dua trén kha néng cua té
bao c6 thé sdng sot dé giam resazurin d6i v6i san phidm huynh quang resorufin cia né.
Pbi v6i mdi thir nghiém ting sinh té bao duoc cdy lén trén dia 96 giéng va dugc thu
hdi trong 16 gid trude khi bd sung thém hop chit tc ché (trong 0,1% DMSO v/v)
trong 72 gid nita. Cudi qué trinh 0 10% (v/v) Alamar Blue dugc bd sung va dugc 0

thém 6 gi¢ trude khi xac dinh san pham huynh quang & 535nM ex / 590nM em.

Hoat tinh chbng ting sinh cia hop chit theo sang ché c6 thé dugc xic dinh
bang cach xac dinh kha ning cua hop chit dbi voi viée we ché sy phét trién trong 3

dong té bao ung thu:

EVSA-T (ung thu biéu mo vu & ngudi) DSMZ cat. No. ACC 433
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MDA-MB-231 (ung thu biéu md vi & ngudi) ECACC cat. No. 92020424

HCT116 (ung thu biéu md rudt gia & ngudi) ECACC cat. No. 91091005 (dong

té bao nhay dugc sir dung lam mau ddi chimg ddi véi doc tinh khong ddc hidu)

Trong thr nghiém bang cach sir dung dong té bao EVSA-T, hop chét ctia Vi du
1-34 ¢6 ECso nhé hon 0,01uM. Dic biét 13, hop chét cia Vi du 1-3, 5-8, 10-14, 16, 18-
25, 27-28 va 30-32 c6 ECso nhé hon 0,001uM. Trong thtr nghiém bang céach sir dung
dong té bao MDA-MB-231, hop chit ciia Vi du 1-34 ¢6 ECso nhé hon 0,1pM. Dic biét
13, hop chét ctia Vi du 1-8, 10-14 va 18-32 ¢ ECso nhé hon 0,01uM. Pic biét hon 13,
hop chét ctia Vi du 7-8 ¢6 ECso nhé hon 0,001uM. Dit ligu ddi véi hop chét theo sang

ché trong cac thir nghiém nay duge md ta trong Bang 1.

Su cam tng gdy chét té bao theo chuong trinh

Bang sau diy md ta vin tit d0 nhay cta chin dong té bao ung thu té bao héc td
& nguoi ma dugce danh gia vé su cam ung chét té bao theo chuong trinh v6i sy c6 mit
cua 1 ng/ml TNF-a dugc bd sung tai cing mot thoi diém nhu 1 pM hop chét cia Vi du
2 trong 24 gio. Pham vi d9 nhay thu dugc bang 3 dong té bao (SK-MEL-24, WM-266-
4 va WM-115) duge cho 1a kém nhay nhét véi (< 20% té bao chét t€ bao theo chuong
trinh sau 24 gi®). Bang nay mo ta chi tiét phin trim cia téng té bao dwong tinh ddi véi
hoat tinh caspaza-3 bi phan cét sau 24 gio bing cach xir Iy véil pM hop chét cia Vi
du 2 v6i 1 ng/ml TNF-o bing phuong phap dém té bao bang cach str dung co chit
caspaza-3 sinh huynh quang (NucView488 — Biotium).

Dong té bao ung thu ’

, o % Caspaza-3 bi phén cat | SD
t€ bao hac to
SK-MEL-28 63,2 33
SK-MEL-5 52,8 2.9
SK-MEL-2 49.5 2.9
RPMI-7951 44.0 5.7
MALME-3M 29.5 2.8
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A375 26,5 0,2
WM-115 16,7 1,1
WM-266-4 13,2 1,3
SK-MEL-24 2,1 0,5

Phuong phép thir nghiém MSD mién dich két tia (IP) HEK293-XIAP-Caspaza-9

Té bao HEK293-XIAP-Caspaza-9 6n dinh dugc ciy vao trong dia 96 giéng
[200 pl/giéng v6i 1 x106 té bao/mL trong mdi trudng nudi cdy hoan thién (DMEM +
10% FBS + 0,5 mg/mL Genetixin (Invitrogen)] va dé qua dém & 37 °C d€ thu hdi. Hop
chét dugc bd sung véi lugng gidng nhau vao cic giéng v6i 0,1% DMSO trong 2 gid &
37 °C. Té bao dugc dung giai trong 50 pl 1 x MSD chét dém dung giai (1% Triton X-
100 trong 20 mM Tris.Cl (d6 pH 12 7,6), 150 mM NaCl chira chét tre ché proteaza), lic
trong 20 phit tai nhiét d phong. Dia MSD gan két t6t v6i streptavidin (L15SB-2)
dugc phu bing khang thé khang FLAG M2 dugc biotinyl hoa (Sigma F9291) véi 25
ul/giéng bang cach pha loang khang thé dén 5 pg/mL trong PBS trong 1 gid ¢ lic;
tiép theo phong bé trong 1 giv bing 150 pl 3% BSA/TBST. San phdm phan gii té bao
(25 pl) duoc bo sung vao dia 96 giéng MSD chira dugc phu khéng thé khang FLAG va
duoc dat trén thiét bi lic trong 4 gid tai nhiét do phong. Sau khi ria 4 1an biang 150 pl
TBST (20 mM Tris.Cl (46 pH 1a 7,6), 150 mM NaCl, 0,1% Tween-20), khang thé
khang caspaza-9 [CST#9505] dugc pha loang dén 5 pl/mL trong chét dém phong bé
MSD (3% BSA/TBST) duoc bd sung qua dém tai 4° C. Sau khi rira dia 4 14n béng 150
ul TBST, tag khang rabbit-sulfo (MSD cat no. R32AB-1), dugc pha loang dén 2
ng/mL trong chit dém phong bé MSD, dugc bd sung trong 2 gid tai RT. Pia dugc rira
4 13n bing 150 pl TBST, va 150 pl/giéng 1 x MSD, chit dém (R92TC-2) duge bd

sung trude khi tién hanh ghi lai mdi giéng.

Gia tri ECso duoc xac dinh tir d6 thi dap Gng lidu bang cich st dung phuong
phép phén tich binh phuong nhé nhét khong tuyén tinh. Hop chét ciia Vi du tir 1 dén
37 ¢6 ECso nhé hon 0,1uM. Dic biét 13, hop chit cua Vi du 1-13, 15, 18-25, 27-28, 30-
34 va 36-37 c6 ECso nhé hon 0,01uM. Dic biét hon 13, hop chét ciia Vi du 10, 12, 23-
24 va 31 ¢6 ECso nhé hon 0,001pM. Dit liéu dbi véi hop chét theo sang ché trong thir
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nghiém nay dugc md ta trong Bang 1

Phuong phap thtr nghiém MSD thoai bién cIAP1 trong céc té bao MDA-MB-231

Té bao MDA-MB-231 duoc cdy bao dia 96 giéng [200 ul/giéng véi 4 x10° té
bao/mL trong moi trudng nudi ciy hoan thién (DMEM + 10% FBS) va dé qua dém véi
37 °C dé thu hdi. Hop chit dugc bd sung vé6i lugng gibng nhau vao céc giéng trong
0,1% DMSO trong 2 gio & 37 °C. Té bao dugc dung giai trong 50 ul 1 x MSD chét
dém dung giai (1% Triton X-100 trong 20 mM Tris.Cl (d9 pH la 7,6), 150 mM NacCl
chira chit e ché proteaza), lac trong 20 phit tai nhiét do phong. Bia MSD cao gin két
vé6i Streptavidin (L15SB-2) dugc phu bing khang thé khiang cIAP1 dugc biotinyl hoa
(Hé R&D CAT No. AF8181 — dugc biotinyl hoa trong phong) voi 25 ul/giéng bang
cach pha loang khang thé dén 5 pg/mL trong PBS trong 1 gid ¢6 lic; tiép theo phong
bé trong 1 gid bing 150 pl 3% BSA/TBST. San phdm phan giai té bao (25 pl) duge bd
sung vao dia MSD 96 giéng duoc phu khang thé khang cIAP1 va dugc dé qua dém &
4°C. Sau khi rira 4 14n bang 150 pl TBST (20 mM Tris.Cl (d0 pH 1a 7,6), 150 mM
NaCl, 0,1% Tween-20), khang thé phat hién tag khang cIAP1-sulfo (H¢ R&D CAT
No. AF8181 — duge danh diu sulfo trong phong), duge pha lodng dén 6 pg/mL trong
chét dém phéng bé MSD, dugc bd sung trong 2 gid tai RT. Dia dugc rira 4 l4n bang
150 ul TBST, va 150 pl/giéng 1 x MSD, chét dém (R92TC-2) dugc bd sung trude ghi

- tién hanh ghi lai mdi dia.

Gia tri ECso duoc xac dinh tir dd thi dap tng liéu bang cach st dung phuong
phép phéan tich binh phuong nho nhit khong tuyén tinh. Hop chit ctia Vi du tir 1 dén
37 ¢6 ECso nh6 hon 0,01uM. Dac biét 1a, hop chét cua Vi du 1-8, 10-14, 16, 18-27, 30-
34 va 37 c¢6 ECso nhé hon 0,001uM. Déac biét hon 1a, hop chét cta Vi du 7 ¢6 ECsp nhé
hon 0,0001pM. Dit liéu d6i véi hop chét theo sang ché trong thir nghiém nay dugc mo
ta trong Bang 1.

Phuong phap thir nghiém kep rap néi tu dong (PPC)

Su trc ché kénh HERG duogc xac dinh bang thir nghiém kep rap ndi tu d@ng
trong té bao CHO K1, duge truyén nhiém n dinh bang kénh ion hERG. Phuong phap
xéc dinh PPC dugc thuc hién béng cach st dung dung cu IonWorks Quattro

(Molecular Devices Corporation, Union City, CA) bang cach st dung dia 384 giéng
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PatchPlate (Molecular Devices Corporation) véi 64 16 mdi giéng. Mdi ndéng d cia
hop chét thir nghiém dugc thir nghiém trong cic giéng giéng nhau. Amphoterixin B
duoc st dung dé tao ra dong dién cho bén trong té bao & néng do cubi 1a 200pg/mL.
Dong dién trong gen li€n quan dén ether-a-gogo & ngudi (hERG) duoc xac dinh bang
xung luc trude dén +40 mV (2 gidy) bing cach duy tri dién thé -80mV, tiép theo bing
budc dén -50 mV (2 gidy) dé suy ra dong cudi khong hoat hoa, truéc khi trd lai dién
thé duy tri trong 1 gidy. Hop chét dugc U trong 600 gidy gitra thoi diém trudc va sau
khi tién hanh ghi lai hop chét. Dung dich ghi bén ngoai dugc sur dung 1a 130mM Na
Gluconat, 20mM NaCl, 4mM KCl, ImM MgCl,, 1,8mM CaClz, 10mM Hepes, SmM
Glucoza, d pH didu chinh dén 7,3 bing NaOH. Tét ca cac dit lidu dugce loc déi voi
lugng, do sut, va su khuéch dai dong. Su khuéch dai dong tdi da cia dong tao xung
cudi thir ba calculated trudc va sau khi bd sung hop chét va lugng phong bé duoc x4c
dinh bang cach chia su khuéch dai dong bdi hop chit sau khi bd sung cho sy khuéch
dai dong trudc khi bd sung hop chit. Dit liéu dugc tao ra bang cach st dung thir

nghiém nay dugc md ta chi tiét trong Bang 1,

Phuong phép tht nghiém Kep rap ndi khong tu dong (MPC)

Su tc ché kénh HERG dugce x4c dinh béng thir nghiém kep rap ndi khong tu
dong trong té bao HEK293 dugc truyén nhim on dinh bang kénh ion hERG. Thiét bi
phong dai HEKA EPCI0 va phin mém PatchMaster dugc sit dung dé tuyén chon va
phan tich dit liéu dbi voi thir nghiém nay.

Té bao duge ciu 1én trén kinh phi bing thily tinh, dugc l&p vao kinh hién vi
dao va lién tuc duoc nhung trong dung dich dbi ching (137mM NaCl, 4mM KCI,
1mm MgCl,, 1,8mM CaCl,, 10mM Hepes, 10mM Glucoza, d6 pH 1a 7,35).

Sau d6, té bao duoc kep dién va dé dén can bing, phuong phap st dung xung
lyc duge st dung . Phuong phap nay bao gdm budc duy tri hiéu dién thé tir -80 mV
dén +40 mV trong 4 gidy dé khong kich hoat kénh hERG, sau d6 dién thé mang dugc
dua tro lai dén -50 mV trong 4 gidy dé tao ra dong trude khi duge dua trd lai dién thé
duy tri. Budc nay dugc lap lai voi khoang thoi gian gitra cac xung la 20 gidy. Phuong
phép do dién &p dugc st dung xuyén sudt tir thoi diém bit du thir nghiém trudc khi
stt dung hop chét (0,33% maiu d6i chimg DMSO) va sau khi bb sung tich luy ting

néng dd hop chit. Su khuéch dai dong dinh dugc tao ra lién tuc dugc theo ddi xuyén
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subt thir nghiém.

Hop chét thir nghiém dugc dung trong 5 phut hodc cho dén khi dat trang thai on
dinh, ma cé thé xdy ra sém hon, trude khi do tdc dung cua hop chit. Dinh dong cubi
dugc xac dinh true va sau khi bd sung mdi hop chit. Két qua cho mdi té bao dugc
chuin hoéa dén mAu dbi ching chira chit din thudc cua chung va két qua 1a gia tri
trung binh. Mi ndng d ctia hop chét duoc do 14 gibng nhau. 0,1uM Xisaprid dugc st

dung l1am chét wrc ché dbi ching.

Bang 1
, EVSA-T Mitc  MDA- | hERG PPC
Vi du, HEK?293-X-C9 | MDA MB 231
, ting sinh MB-231 (IC50 hoic
Sé IP (uM) (M)
(uM) cIAP1 (uM) PL, uM)
0,00024
1 0,0016 n=3) |0,0018 n=2) |0,0001 (n=4) |40
(n=2)
0,00043 85%@
2 0,0028 (n=5) | 0,0018 (n=4) | 0,00022 (n=7)
(n=4) 69 (n=2)
0,00023
3 13) 0,0054 (n=3) | 0,0021 (n=3) | 0,00013 (n=3) | 39%@100
n:
4 0,002 0,0026 0,0036 0,00080 47%@30
5 0,00031 0,0053 0,0025 0,00026 42%@300
0,00055
6 =3) 0,0020 n=3) | 0,0050 n=3) | 0,00042 (n=4) | 56%@250
n:
0,00013 0,000098
7 0,0012 n=2) | 0,00045 (n=2) 33%@100
(n=2) n=2)
8 0,00019 0,0054 0,00075 0,00012 39%@300
9 0,0042 0,0030 0,016 0,0024 50%@300
10 0,00018 0,00083 (n=2) | 0,0024 0,00018 (n=2) | 35%@62,5
11 0,00031 0,0011 0,0019 0,00020 51
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, EVSA-T Miac MDA- | hERG PPC
Vidy, HEK?293-X-C9 | MDA MB 231
ting sinh - MB-231 (IC50 hoic
Sé IP (uM) (uM)
(UM) cIAP1 (uM) PI, uM)
12 0,00024 0,00069 0,0021 0,00017 41%@100
13 0,00079 0,0044 0,0036 0,00026 46%@300
14 0,00091 0,013 0,0050 0,00053 58%@300
15 0,0078 0,0049 0,019 0,0023 55%@100
16 0,00095 0,014 (n=2) 0,018 0,00070 (n=2) | 31%@100
17 0,0026 0,028 (n=2) 0,039 0,0050 n=2) | 59%@300
18 0,00019 0,0012 0,0031 0,00056 44%@75
0,00030
19 =2) 0,0012 (n=2) | 0,0046 (n=2) | 0,00057 (n=2) | 42%@100
n:
0,00049
20 =2) 0,0063 (n=2) | 0,0040 1=2) | 0,00013 (n=2) | 44%@100
n:
21 0,00042 0,0021 0,0015 0,00018 35%@100
0,00056 0,00025 (n=2)
22 0,0039 (n=3) | 0,0044 (n=2) 47%@100
(n=2) 0,00028 (n=3)
23 0,00035 0,00077 0,0016 0,00033 63%@100
0,00035
(n=2) 0,00058 (n=2) | 0,0032 (n=2) | 0,00022 (n=2)
24 40%@100
0,00039 0,0011 (n=3) | 0,0034 (n=3) | 0,00019 (n=3)
(n=3)
25 0,00033 0,0027 0,0017 0,00018 47%@62,5
26 0,0012 0,012 (n=2) 0,0079 0,00053 (n=2) | 41%@31,3
0,00084
0,0060 (n=2) | 0,0052 0,00072 (n=3)
27 0,00074 55%@1000
=2) 0,0099 (n=3) | 0,0049 (n=2) | 0,00055 (n=4)
n:
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, EVSA-T Mirc  MDA- | hERG PPC
Vi dy, | HEK293-X-C9 | MDA MB 231
ting sinh MB-231 (IC50 hoac
Sé IP (uM) (uM)
- (LM) cIAP1 (uM) | PL, uM)
28 0,00082 | 0,0044 0,0062 0,0010 45%@125
29 0,0019 0,013 0,0063 0,0017 53%@500
0,00069
(n=2) 0,0012 (n=3) | 0,0081 (n=2) | 0,00084 (n=3)
30 230
0,0010 0,0014 (n=4) | 0,0087 (n=3) | 0,00079 (n=4)
(n=3)
0,00042
0,00094 0,0046 0,00014
31 0,00051 _ 140
0,0022 (n=3) | 0,0043 (n=2) | 0,00020 (n=3)
(n=2)
32 0,00057 | 0,0015 (n=2) | 0,0063 0,00019 @=2) | 55%@500
33 0,0014 0,0024 (n=2) | 0,036 0,0018 (n=2) | 33%@31,3
34 0,0034 0,0038 0,026 0,0013 55
35 0,016 0,013 (n=2) 0,13 0,0022 (=2) | 53%@1000
0,00038
0,0026 0,0025 0,0022
36 0,00048 420
0,0042 m=2) | 0,0027 (n=2) | 0,00061 (n=2)
(0=2)
37 0,0032 0,0074 0,018 0,00055 63%@500
0,0052
, 0,0042 0,00032
Vi du s | 000082 ed) 42%@10
259, (262 | (n=19) (0=19) (n=25) (n=2)
va 263) cua
W02012/ 0,0051
0,00083 0,0044 0,00032 38%@10
143726 B (n=43)
- (n=21) (n=21) (n=27) (n=3)

Tru khi duoc chi ra mot cach cu thé, dir liéu trén day la két qua cua mot thir
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nghiém duy nhét. Néu nhiéu hon mot gi tri dit liéu thu dugc, thi bang trén day thé
hién gia tri trung binh (vi du, s6 trung binh nhan hodc gid tri trung binh cdng) cua céac

gia tri dir liéu nay (n) dén hai chir s6 c6 nghia.

Phuong phap két hop ddi véi su chét té bao theo chuong trinh

Dong té bao ung thu té bao hic td dugc cdy vao trong céc giéng gbng nhau ctia
dia 24 giéng véi 0,5 x 106 té bao/ml mdt ngdy trude viéc diéu tri d& ching bam dinh.
Sau khi @ t& bao bang (cac)hop chét c6 hoic khong cé 1 ng/ml TNF-o (HE R&D) trong
24 gid trong thiét bj 1 CO2 & 37 °C, té bao dugc thu hoach bing cach trypsin hoa. Céc
hat té bao nhé tir dia 24 giéng duoc phan tén lai trong 100 pl chat dém FACS (PBS +
1% huyét thanh thai bo). Chat phan tmg NucView488 (tir Biotium) dugc bd sung vao
dén ndng do cudi 1a 2 uM. Pia dugc U trong bong t1 trong 30 phut trudc khi xac dinh
té bao dwgc nhudm huynh quang trong thiét bi dém té bao Guava easyCyte HT
(Millipore). Sy nhudm mau caspaza-3 bi phin cit staining duoc ghi trong kénh FL1,
v6i giéng chira miu d6i chimg DMSO va khong duge nhudm mau dugc sir dung dé

diéu chinh so lugng t€ bao dugc nhudém mau va khong nhudém mau qua cong.

Bang 2 md ta vit tit % ting su chét té bao theo chuong trinh dugc quan sat thiy
trong SK-MEL-28 hodc A375 véi viéc két hop cu thé ciia cac chét bao gbm hop chit
cta Vi du 2 véi 1 ng/ml TNF-a trong 24 gid trong mdi trudng nudi cdy. Khoéng quan
sat thiy viéc tang vé su chét té bao theo chuong trinh trong khoang thoi nay véi chét
két hop nay nhu dugc md ta trong cot dau tién ciia bang & dang riéng ré (két hop véi

hozc khong két hop TNF-a) — dit liéu khong duge thé hién.
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Bang 2: Sy tang vé phan trim té bao chét theo chuong trinh sau khi G v&i viée két hop

cu thé (so vé6i hop chét cia Vi du 2 + TNF-a & dang riéng ré*)

o % Su chét té
% Su chét t€ bao
bao theo
theo chuong trinh o
X . o , chuong S5 1an
Keét hop véi Dong t€ bao Hop chit cta Vi | inn ting
du 2 & dang riéng \
Dugc pham
re* .
két hop
Interferon-02 (500 u/ml) SK-MEL-28 42,2 (0,1 uM) 53,9 1,3
Interferon-f (500 u/ml) SK-MEL-28 42,2 (0,1 uM) 70,9 1,7
Vemurafenib (1 pM) SK-MEL-28 51,9 (1 upM 87,3 1,7
Vemurafenib (4 pM) A375 31,2 (1 uM) 61,3 2,0
Trametinib (0,1 uM) A375 14,4 (0,1 uM) 52,3 3,6

Phuong phap két hop dbi vai su ting sinh té bao

Anh huéng ciia hop chét c¢6 cong thirc (I) (Hop chét I) két hop véi chét chdng
ung thu (Hop chéit I0) ¢6 thé duoc xé4c dinh bang cach sir dung k¥ thuat sau. Té bao tir
dong t€ bao & nguoi (vi du, MDA-MB-231 va EVSA-T) dugc cdy Ién trén dia nudi cy
mé 96 giéng md & ndng do 14n luot 12 2,5x103, 6,0 x103, hodc 4,0 x10° té bao/giéng. Té
bao dugc thu hdi trong 48 gio trude khi bd sung thém (cac)hogp chit hoic mau db6i

chirng chira chat dan thude (0,35% DMSO) nhu sau:

Céc hop chit duge bd sung dong thoi trong 96 gio. Sau 96 gid U hop chit, té
bao duge c¢d dinh bang axit tricloaxetic 10% trong nudc da (khéi lugng/thé tich (w/v))
trong 1 gio trén da va sau d6 dugc rira bén 1an bang dH20 bang céach sir dung thiét bi
rira dia (Labsystem Wellwash Ascent) va dugc lam kho bing khong khi. Sau d6, té
bao dwgc nhuém mau bing Sulforhodamin B (Sigma) 0,4% (w/v) trong axit axetic 1%
trong 20 phut tai nhi¢t d phong, va sau dé dugc rira bdn 14n bing axit axetic 1% (v/v)
va dugc 1am kho bing khong khi trudc khi bd sung thém 10mM Tris chit dém dé hoa

tan thubc nhudém. Mau san phdm dugc xé4c dinh bang cach doc & Abs490nm trén thiét

-197-




25530

bi doc dia trén Wallac Victor? (1420 Multilabel Counter, Perkin Elmer Life Sciences).
ICso dbi v6i hop chét TI vé6i su ¢6 mit cua Hop chét I vé6i céc lidu khac nhau duge xac
dinh. Hi€u qua hiép déng dugc xac dinh khi ICso dich xuéng voi sy ¢ mét cua hgp
chét I v6i lidu nho da higu qua. Hiéu qua bd sung dugc xac dinh khi dap (mg cta hop
chit II va hop chit I cling nhau tao ra hiéu qua tvong duong so véi tdng luong clia ca
hai chit nay & dang riéng r&. Hiéu qua ddi khang duoc xac dinh 1a hi¢u qua lam ICso
dich 1én, cu thé hon, hiéu qua trong d6 dép Gng cua hai hop chat nho hon tong hidu

qua cua hai hop chét nay & dang riéng ré.
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YEU CAU BAO HOQ

1. Hop chét co cong thire (I):

RO X
1 H --

R No X
~
ﬁNW v —~R°
HN\(‘ o MU
\RS
D

hodc tautome hodc chét déng phén hoa hoc lap thé, mudi duoc dung hodc solvat

cua chung;
trong do:
X 1a CR%, N hogic NR;
trong do:

néu X 1a CR?, thi U 1a nito va R® 12 oxo; hodc
ndu X 1a N, thi U la cacbon va R® la hydroxymetyl hoic -
CH(OR®)CH,OR?; hodc

néu X 1a NR, thi U l4 cacbon va R®1a oxo;

lién két dang nét dut (—------ ) 13 lién két don hodic lién két doi trong d6 it nhét

hai trong sd céc lién két dang nét dirt nay 1a lién két doi;
R! va R* doc 1ap voi nhau 1a hydro hodc metyl;

R®1a hydro, metyl hodc —NHy;

R*1a hydro, metyl, hydroxymetyl, -NH, hoac flo;

R’ 14 n-butyl khong dugc thé hoic benzyl dugc thé trén nhom phenyl bang mot

hodc hai flo; va
R* va R* ddc 1ap voi nhau 13 hydro hodc metyl.

2. Hop chét theo diém 1, trong d6 mot trong 36 cac nhom R' va R? 14 hydro va nhom

con lai 12 metyl hodc R! va R? du 1a hydro.
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3. Hop chit theo diém 1 hogc diém 2, trong d6 R' va R? déu 13 hydro.

4. Hop chit theo diém bt ky trong s6 cac diém tir 1 dén 3, trong d6 R* 14 hydro hoic
metyl.

5. Hop chit theo diém bét ky trong sé cac diém tir 1 dén 4, trong d6 R’ 1a n-butyl
khong dugc thé hoic benzyl dugc thé béng mot hodc hai flo trén céc vi tri s6 2,3
va/hodc 4 ctia nhom phenyl.

6. Hop chét theo diém 5, trong d6 R’ 1a n-butyl khong duge thé.

7. Hop chét theo diém 5, trong d6 R’1a benzyl duoc thé béng mot flo trén vi tri $62,3
hodc 4 cia nhém phenyl, nhu 2-flobenzyl, 3-flobenzyl hodc 4-flobenzyl, dac biét la R’
12 benzyl duoc thé bang mot flo trén vi tri $6 4 ctia nhém phenyl, nhu 4-flobenzyl.

8. Hop chét theo diém 5, trong do6 R’ 14 benzyl duoc thé béng hai flo trén céc vi tri s&
2,3, 3,4 hoic 2,4 cia nhém phenyl, nhu 2,3-diflobenzyl, 3,4-diflobenzyl hoac 2,4-
diflobenzyl, dac biét la R’ 1a benzyl dugc thé béng hai flo trén cac vi tri sb 2,4 cua
nhom phenyl, nhu 2,4-diflobenzyl.

9. Hop chét theo diém 35, trong do6 R’ 14 n-butyl khong duoc thé, 4-flobenzyl hoic 2,4-
diflobenzyl.

10. Hop chét theo diém 9, trong d6 R’ 14 4-flobenzyl.

11. Hop chét theo diém bt ky trong s6 cac diém tir 1 dén 10, trong d6 mot trong sb
cac nhom R* va R” 14 hydro va nhom con lai 1a metyl hodc R va R” déu 1a hydro.

12. Hop chét theo diém 11, trong d6 R* 13 hydro hodc metyl va R” 1a hydro.

13. Hop chét theo diém 1, trong d6 hop chét nay c6 cong thirc (Ta):

RO SN
R’ : N
HN O

(Ta)

hodc tautome hodc chét déng phan héa hoc lap thé, mudi dugc dung hoic solvat ctia
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ching; trong do R, R% R*va R’ 14 nhu dugc xac dinh theo diém bét ky trong sb cac
diém tir 1 dén 10.

14. Hop chét theo diém 1, trong d6 hop chét ndy c6 cong thire (Ib):

r

RN N\:
R’ ’/\ N /=N
O
6
HN 0 /R

(Ib)
hodc tautome hodc chét déng phan hoa hoc lap thé, mudi duoc dung hodc solvat clia
chiing; trong d6 R® 12 hydroxymetyl hodc -CH(OR*)CH,OR” va trong d6 R' R, R’ R

va R? 13 nhu duge x4c dinh theo didm bt ky trong s6 cac diém tir 1 dén 3 va 5 den 12.

15. Hop chat theo diém 1, trong d6 hop chét nay c6 cong thire (Ic):

(Ic)
hodc tautome hodc chét déng phéan héa hoc 1ap thé, mudi duoc dung hodc solvat cua

ching; trong do R!, R%, R? va R’ 12 nhu duoc xac dinh theo didm bat ky trong sb céac
diém tir 1 dén 3 va 5 dén 10.

16. Hop chit theo diém 1, trong d6 hop chét nay c6 cong thirc (Id):
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: =N
N Ao

HNW) 0
. R5

(Id)
hodc tautome hodc chét déng phéan héa hoc 1ap thé, mudi duoc dung hodc solvat cta
chiing; va trong do R’ 1a nhu duoc xac dinh theo diém bét ky trong s6 cac diém tir 1 va
5 dén 10.
17. Hop chét theo diém 1, trong d6 hop chét nay dugc chon tr cac hop chat dudi day:
2-[(2R,5R)-2-{[(3R,5R)-3,5-Dimetylmorpholin-4-yl]metyl} -5-metylpiperazin-1-yl]-1-
{6-[(4-flophenyl)metyl]-5-(hydroxymetyl)-3,3-dimetyl-1H,2H,3 H-pyrolo[3,2-
b]pyridin-1-yl}etan-1-on;
1-{6-[(4-Flophenyl)metyl]-5-(hydroxymetyl)-3,3-dimetyl-1 H,2H,3H-pyrolo[3,2-
blpyridin-1-y1}-2-[(2R,5R)-5-metyl-2- {[(3R)-3-metylmorpholin-4-ylJmetyl} piperazin-
1-yl]etan-1-on;
1-{2-[(2R,5R)-2-{[(3R,5R)-3 ,5-Dimetylmorpholin-4-yl]metyl}-5-metylpiperazin-1-
yl]axetyl}-6-[(4-flophenyl)metyl]-3,3-dimetyl-1 H,2H,3H,4H,5H-pyrolo[3,2-b]pyridin-
5-on;
1-{6-[(2-Flophenyl)metyl]-5-(hydroxymetyl)-3,3-dimetyl- 1H,2H,3H-pyrolo[3,2-
bpyridin-1-yl}-2-[(2R,5R)-5-metyl-2-{[(3R)-3 -metylmorpholin-4-ylJmetyl} piperazin-
1-ylJetan-1-on;
6—[(4-F10phenyl)metyl]-3,3 -dimetyl-1-{2-[(2R,5R)-5-metyl-2-{[(3R)-3-
metylmorpholin-4-ylJmetyl} piperazin-1-yl]axetyl}-1 H,2H,3H,4H,5H-pyrolo[3,2-
b]pyridin-5-on;
6-[(4-Flophenyl)metyl]-3,3,4-trimetyl-1-{2-[(2R,5R)-5-metyl-2- {[(3R)-3-
metylmorpholin-4-ylJmetyl} piperazin-1-yl]axetyl}-1 H,2H,3H,4H,5H-pyrolo[3,2-
b]pyridin-5-on;
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6-[(2,4-Diflophenyl)metyl]-1-{2-[(2R,5R)-2-{[(3 R,5R)-3,5-dimetylmorpholin-4-
ylJmetyl}-5-metylpiperazin-1-yl] axetyl}-3,3-dimetyl-1H,2H,3H,4H,5H-pyrolo[3,2-
b]pyridin-5-on;

6-[(2,4-Diflophenyl)metyl]-3,3-dimetyl-1- {2-[(2R,5R)-5-metyl-2-{[(3R)-3-
metylmorpholin-4-yl]metyl} piperazin-1-yl]axetyl}-1H,2H,3 H,4H,5H-pyrolo[3,2-
b]pyridin-5-on;

6-[(2-Flophenyl)metyl]-3,3,4-trimetyl-1-{2-[(2R,5R)-5 -metyl-2-{[(3R)-3-
metylmorpholin-4-ylJmetyl} piperazin-1-yljaxetyl}-1 H,2H,3H,4H,5H-pyrolo[3,2-
b]pyridin-5-on;

1-{2-[(2R,5R)-2-{[(3 R,5R)-3,5-Dimetylmorpholin-4-yljmetyl} -5-metylpiperazin-1-
yl]axetyl}-6-[(4-flophenyl)metyl]-3,3,4-trimetyl- 1H,2H,3H,4H,5H-pyrolo[3,2-
b]pyridin-5-on;

1- {6-[(2,4-Diﬂophenyl)metyl]-5-(hydroxymetyl)—3,3-dimetyl- 1H,2H,3H-pyrolo[3,2-
blpyridin-1-y1}-2-[(2R,5R)-5-metyl-2-{[(3R)-3 -metylmorpholin-4-yl]metyl}piperazin-
1-yl]etan-1-on;

6-[(2,4-Diflophenyl)metyl]-1-{2-[(2R,5R)-2-{[(3R,5R)-3,5 -dimetylmorpholin-4-
yl]metyl}-5-metylpiperazin-1-yl]axetyl}-3,3 ,A-trimetyl-1H,2H,3H,4H,5H-pyrolo[3,2-
b]pyridin-5-on;

1-[5-((R hoac S)-1 ,2-Dihydroxyety1)-6-[(4-ﬂ0pheny1)metyl]-3,3-dimety1-1H,2H,3H-
pyrolo[3,2-b]pyridin-1-y1]-2-[(2R,5R)-5-metyl-2- {[(3R)-3-metylmorpholin-4-
ylJmetyl}piperazin-1-yl]etan-1-on;

1-[5-((R hoac S)-l,2-Dihydroxyetyl)-6-[(4-ﬂopheny1)metyl]-3,3-dimety1—1H,2H,3H—
pyrolo[3,2-b]pyridin-1-y1]-2-[(2R,5R)-5-metyl-2- {[(3R)-3-metylmorpholin-4-
yl]metyl}piperazin-1-yl]etan-1-on;

1-{6-[(3-F lophenyl)metyl]-5-(hydroxymetyl)-3,3-dimetyl-1 H,2H,3H-pyrolo[3,2-
b]pyridin-1-yl}-2-[(2R,5R)-5-metyl-2-{[(3R)-3 -metylmorpholin-4-yl]metyl} piperazin-
1-yl]etan-1-on;

1-{2-[(2R,5R)-2-{[(3 R,5R)-3,5-Dimetylmorpholin-4-ylJmetyl} -5-metylpiperazin-1-
yl]axetyl}-6-[(4-flophenyl)metyl]-3,3-dimetyl-1 H,2H,3H,5H,6H-pyrolo[2,3-c]pyridin-

5-on;
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6-[(4-Flopheny1)rnetyl]-3,3-dimetyl-1-{2-[(2R,5R)-5-mety1-2- {[(3R)-3-
metylmorpholin-4-ylJmetyl} piperazin-1-yl]axetyl}-1H,2H,3H, 5H,6H-pyrolo[2,3-
c]pyridin-5-on;

1-{2-[(2R,5R)-2- {[(2S,5R)-2,5-Dimetylmorpholin-4-yljmetyl} -5-metylpiperazin-1-
yl]axetyl}-6-[(4-flophenyl)metyl]-3,3,4-trimetyl- 1H,2H,3H,4H,5H-pyrolo[3,2-
b]pyridin-5-on;

6-[(2,4-Diflophenyl)metyl]-3,3,4-trimetyl-1- {2-[(2R,5R)-5-metyl-2-{[(3R)-3-
metylmorpholin-4-ylJmetyl} piperazin-1-yljaxetyl}-1 H,2H,3H,4H,5H-pyrolo[3,2-
b]pyridin-5-on;

6-[(2,4-Diflophenyl)metyl]-1-{2-[(2R,5R)-2-{[(3R,5R)-3,5 -dimetylmorpholin-4-
yl]metyl}-5-metylpiperazin- 1-yl]axetyl}-3,3-dimetyl-1H,2H,3H,5H,6H-pyrolo[2,3-
¢]pyridin-5-on;

1-[5-(R hodc S)-1 ,2-Dihydroxyetyl)-6-[(4-flophenyl)metyl]-3,3-dimetyl- 1H,2H,3H-
pyrolo[3,2-b]pyridin-1-y1]-2-[(2R,5R)-2-{[(3R,5R)-3 ,5-dimetylmorpholin-4-
yl]Jmetyl}-5-metylpiperazin-1-yljetan-1-on;

6—[(2,4-Diﬂqphenyl)metyl]- 1-{2-[(2R,5R)-2-{[(2S,5R)-2,5-dimetylmorpholin-4-
yl]metyl}-5-metylpiperazin-1-yljaxetyl}-3,3-dimetyl- 1H,2H,3H,5H,6H-pyrolo[2,3-
c¢]pyridin-5-on;

4-Amino-6-[(2,4-diflophenyl)metyl]-3,3-dimetyl-1- {2-[(2R,5R)-5-metyl-2-{[(3R)-3-
metylmorpholin-4-yl]metyl} piperazin-1-ylJaxetyl}-1 H,2H,3H,4H,5H-pyrolo[3,2-
b]pyridin-5-on;

4-Amino-6-[(4-flophenyl)metyl]-3,3-dimetyl-1-{2-[(2R,5R)-5 -metyl-2-{[(3R)-3-
metylmorpholin-4-ylJmetyl} piperazin-1-ylJaxetyl}-1 H,2H,3H,4H,5H-pyrolo[3,2-
b]pyridin-5-on;

6-[(2,4-Diflophenyl)metyl]-1-{2-[(2R,5R)-2- {[(2S,5R)-2,5-dimetylmorpholin-4-
yl]metyl}-5-metylpiperazin-1-yl]axetyl}-3,3,4-trimetyl- 1H,2H,3H,4H,5H-pyrolo[3,2-
b]pyridin-5-on;

1-{6-[(4-Flophenyl)metyl]-5-(R ~ hodc  S)-1 -hydroxy-2-metoxyetyl)-3,3-dimetyl-
1H,2H,3H-pyrolo[3,2-b]pyridin-1-y1}-2-[(2R,5R)-5-metyl-2- {[(3R)-3-
metylmorpholin-4-yl]metyl} piperazin-1-yl]etan-1-on;
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1-{6-[(4-Flophenyl)metyl]-5-(R ~ hodc  S)-2-hydroxy-1 -metoxyetyl)-3,3-dimetyl-
1H,2H,3H-pyrolo[3,2-b]pyridin-1-yI} -2-[(2R,5R)-5-metyl-2-{[(3R)-3-
metylmorpholin-4-yl]metyl} piperazin-1-yl]etan-1-on;

1-{6-[(4-Flophenyl)metyl]-5-(R ~ hodc  S)-1 -hydroxy-2-metoxyetyl)-3,3-dimetyl-
1H,2H,3H-pyrolo[3,2-b]pyridin-1-y1}-2-[(2R,5R)-5-metyl-2- {[(3R)-3-
metylmorpholin-4-yljmetyl} piperazin-1-yl]etan-1-on;

1-{6-[(4-Flophenyl)metyl]-5-(R  hodc S)-2-hydroxy-1-metoxyetyl)-3,3-dimetyl-
1H,2H,3H-pyrolo[3,2-b]pyridin-1-y1}-2-[(2R,5R)-5-metyl-2-{[(3R)-3-
metylmorpholin-4-yl]metyl} piperazin-1-yl]etan-1-on;
4-Amino-6-butyl-1-{2-[(2R,5R)-2-{[(3R,5R)-3 ,5-dimetylmorpholin-4-yllmetyl}-5-
metylpiperazin-1 -yl]axetyl}-3,3—dimetyl-1H,2H,3H,4H,5H—pyro]o[3,2-b]pyridin—5-on;
6-[(2,4-Diflophenyl)metyl]-3,3,4-trimetyl-1- {2-[(2R,5R)-5-metyl-2-{[(3R)-3-
metylmorpholin-4-yl]metyl} piperazin-1-yl]axetyl}-1H,2H,3H, 5H,6H-pyrolo[2,3-
c]pyridin-5-on;

6-Butyl-1-{2-[(2R,5R)-2- {[(3R,5R)-3,5-dimetylmorpholin-4-ylJmetyl}-5-
metylpiperazin-1-yljaxetyl}-3,3-dimetyl-1 H,2H,3H,4H,5H-pyrolo[3,2-b]pyridin-5-on;
6-Butyl-1-{2-[(2R,5R)-2-{[(3 R,5R)-3,5-dimetylmorpholin-4-yl]metyl}-5-
metylpiperazin-1-yl]axetyl}-3,3,4-trimetyl- 1H,2H,3H,4H,5H-pyrolo[3,2-b]pyridin-5-
on;

1-[6-Butyl-5-(hydroxymetyl)-3,3-dimetyl- 1H,2H,3H-pyrolo[3,2-b]pyridin-1-yl]-2-
[(2R,5R)-2-{[(3R,5R)-3 ,5-dimetylmorpholin-4-ylJmetyl}-5-metylpiperazin-1-yl]etan-
1-on;

6-Butyl-1-{2-[(2R,5R)-2-{[(3R,5R)-3 ,5-dimetylmorpholin-4-yl]metyl}-5-
metylpiperazin-1-yljaxetyl}-3,3-dimetyl- 1H,2H,3H,5H,6H-pyrolo[2,3-c]pyridin-5-on;
2-[(2R,5R)-2-{[(3R,5R)-3,5-Dimetylmorpholin-4-yl] metyl}-5-metylpiperazin-1-yl]-1-
{6-[(4fﬂophenyl)metyl]-5 -(R hoac S)-2-hydroxy-1-metoxyetyl)-3,3-dimetyl-
1H,2H,3H-pyrolo[3,2-b]pyridin-1-yl}etan-1-on; and

6-Butyl-1-{2-[(2R,5R)-2- {[(2S,5R)-2,5-dimetylmorpholin-4-yljmetyl}-5-
metylpiperazin-1-yl]axetyl}-3,3-dimetyl- 1H,2H,3H,4H,5H-pyrolo[3,2-b]pyridin-5-on;
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hodc tautome hoac chét déng phéan hoa hoc lap thé, mubi duoc dung hodc solvat cua
chiing.

18. Hop chit theo didm 1, trong d6 hop chét nay 1a 1-{6-[(4-Flophenyl)metyl]-5-
(hydroxymetyl)-3,3-dimetyl-1H,2H,3H-pyrolo[3,2-b]pyridin-1-yl} -2-[(2R,5R)-5-
metyl-2-{[(3R)-3-metylmorpholin-4-ylJmetyl} piperazin-1-ylJetan-1-on hodc tautome
hodc chét déng phén héa hoc lap thé, mudi duoc dung hodc solvat ctia chung.

19. Hop chét theo diém 1, trong d6 hop chét nay la lactat, mesylat hodc mudi sulfat
cia  1-{6-[(4-flophenyl)metyl]-5-(hydroxymetyl)-3,3-dimetyl-1 H,2H,3H-pyrolo[3,2-
b]pyridin-1-yl}-2-[(2R,5R)-5-metyl-2—{[(3R)-3-metylmorpho]in-4-y1]mety1}piperazin-
1-yl]etan-1-on.

20. Hop chit theo diém 1, trong d6 hop chit nay 12 mudi L-(+)-lactat cua 1-{6-[(4-
Flophenyl)metyl]-5-(hydroxymetyl)-3,3-dimetyl-1 H,2H,3H-pyrolo[3,2-b]pyridin-1-
y1}-2-[(2R,5R)-5-metyl-2-{[(3R)-3-metylmorpholin-4-ylJmetyl }piperazin-1-yl]etan-1-
on, nhu 1-{6-[(4-Flophenyl)metyl]-5-(hydroxymetyl)-3,3-dimetyl-1H,2H,3H-
pyrolo[3,2-b]pyridin- 1-y1}-2-[(2R,5R)-5-metyl-2-{[(3R)-3-metylmorpholin-4-
yl]metyl}piperazin-1-yl]etan-1-on L-(+)-lactat (dang C).

21. Dugc phérn chtra hop chét co cong thirc (I) theo diém bat ky trong sb cac diém tur |
dén 20 va ta duoc duge dung.

22. Duoc phém chira hop chét co cong thuc (I) theo diém bt ky trong sb cac diém tr 1
dén 20, trong d6 duoc phém nay két hop v6i mot hodc nhiéu chét tri liéu duoc chon tir
nhém bao gdm:

(i) Hop chat platin;

(i1) Hop chét taxan;

(iii) Chét trc ché topoisomeraza I;

(iv) Chét e ché topoisomeraza II;

(v) Vinca alkaloit;

(vi) Dan xuét nucleosit;

(vii) Chét chbng chuyén hoa;

(viii) Chét alkyl hoa;
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(ix) Antraxyclin, anthracenedion va thudc lién quan;
(x) Epothilon;

(xi) Chét trc ché metyl transferaza ADN;

(xii) Antifolat;

(xiii) Khang sinh gay doc té bao;

(xiv) Chét gin két tubulin;

(xv) ChAt e ché chuyén dbi tin hiéu;

(xvi) Chét trc ché aurora kinaza;

(xvii) Chat trc ché CDK;

(xviii) Chét trc ché PKA/B va chét trc ché con dudong PKB (akt);
(xix) Chét e ché Hsp90;

(xx) Khéang thé don dong (khong dugc két hop hoiic duoc két hop véi ddng vi phong
xa, toxin hodc chét khac), dan xuét khang thé va chét lién quan, nhu khang thé phong

bé CTLA-4 va/hoidc khang thé khang PD-1 va PD-L1 va/hodc PD-L2;

(xx1) ChAt dbi khang thu thé estrogen hodc céc chit diéu bién thu thé estrogen chon loc

(SERM) hodc chét tc ché tong hop estrogen;
(xxii) Chit trc ché aromataza va thude lién quan;

(xxiii) Chat dbi khang androgen (cu thé hon, chit déi khang thu thé androgen) va chit

lién quan;

(xxiv) Hocmon va chét tuong tu ctia chung;

(xxv) Steroit;

(xxvi) Chét rc ché 17alpha-hydroxylaza-17,20-lyaza xytocrom P450 steroit (CYP17);
(xxvii) Chét chi van hoic chit dbi khang hocmon giai phong gonadotropin (GnRA);
(xxviii) Glucocorticoit;

(xxix) Chat biét hoa;

(xxx) Chét trc ché farnesyltransferaza;
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(xxx1) Chét tri liéu huéng dich cromatin;

(xxxii) Chét trc ché proteasom;

(xxx1i1) Thubc quang dong;

(xxx1V) Chét chéng ung thu c6 ngudn gdc tir sinh vat bién nhu trabectidin,
(xxXxV) Thudc duoc danh dau phong xa dung trong xa tri;
(xxxVv1) Chét tic ché telomeraza;

(xxxvii) Chat trc ché metalloproteinaza gian bao;
(xxxviii) Interferon tai td hop;

(Xxxi1X) Chét diéu bién dap ung mién dich chon loc;

(x1) Vacxin tri liu;

(x1i) Chét hoat hoa xytokin;

(xlii) Arsen trioxit;

(xliii) Chat trc ché thu thé lién két v6i protein G (GPCRY);
(xliv) Enzym;

(xlv) Chat tic ché stra chira ADN;

(xlvi) Chit cht van thu thé chét (vi du, thu thé phdi tir gay chét té bao theo chuong
trinh lién quan dén TNF (TRAIL)); va

(xlvii) Chat phong bénh.

23. Duoc pham thich hop dung theo duong ubng chira hop chit theo diém bt ky trong

s6 cac diém tir 1 dén 20 va it nhat mot ta duoc dung.

24. Quy trinh diéu ché hop chét c6 cong thirc (I) nhu duoc xac dinh trong diém 1 bao

gom cac budc:

(a) phan g hop chét c6 cong thie (11):
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n
trong do R’ R, U va X nhu dugc xé4c dinh trong didm 1 dbi v6i hop chét c6 cong thic
@, L' bidu didn nhom tach thich hop, nhu 14 nguyén tur halogen (vi dy, clo) va P! biéu
din hydro hodc nhom bao vé thich hop nhu nhom tert-butyloxycarbonyl (tBoc), voi

hop chit co cong thuc (1I1) dudi day:

(II0)

hodc dan xuit dugc bao vé tuy ¥ cua nd; trong do R' va R? nhu duoc x4c dinh trong
diém 1 cho hop chét c6 cong thuc (I), sau do phéan ng khtr bao vé thich hop dé loai bo

nhom bao vé P' va nhom bao vé khac bat ky néu can thiét; hodc

(ii) phan tng hop chét ¢ cong thirc (IV):

(Iv)

trong do R’ R%, X va U nhu dugc xac dinh trong diém 1 dbi v6i hop chit co cong thic
(I), L? biéu didn nhom tach thich hop, nhu la nguyén tir halogen (vi du, clo), véi hop

chét c¢6 cong thic (V):
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R
NH
N
P2~ j)
V)

hodc dan xuét bao vé tily ¥ cua no; trong do R' va R? nhu duoc xac dinh trong diém 1
cho hop chit co cong thuc (D), P? biéu dién hydro hodc nhém bao vé thich hgp nhu
nhém tert-butyloxycarbonyl (tBoc), sau d6 phan tmg khir bao vé thich hop dé loai bd

nhom bao vé P? va nhém bao vé khac bt ky néu can thiét; va/hoic
(b) khtr bao vé dan xuét duoc bao vé cua hop chét c6 cong thire (I); va/hoac

() chuyén hoa qua lai hop chét co cong thirc (1) hodc din xuét dugc bao vé cua no

thanh hop chét c6 cong thirc (I) khac hodc dan xuit dugc bao vé cua no; va

(d) tao thanh tuy ¥y mudi dugc dung cua hop chét c6 cong thire (1).
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