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(57) Sang ché dé cap dén hop chét dihydropyrimidinon hai vong duoc thé c6 cong thuc 1:

trong d6 hop chat nay 1 hiru dung dé 1am chat trc ché hoat tinh men elastaza ciia bach cau
trung tinh, va dugc pham chtra hop chat néu trén. Hop chat nay 13 hiru dung dé 1am dugc
pham dé diéu trj va/hoic phong ngura cac bénh Ve phéi, da day - rudt va sinh duc - tiét niéu,
cac bénh viém & da va mat va cac roi loan ty mién va di ung khac, thai ghép té bao dong
loai, va cac bénh ung thu.
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Linh vire k§ thuit dwoc dé cap

Sang ché dé cap dén hop chit dihydropyrimidinon hai vong dugc thé c¢6 cong

thire 1:

hitu ich 1am chét e ché hoat tinh men elastaza cia bach cau trung tinh, va dugc phém
chira hop chét nay. Hop chit nay hitu ich 1am duoc phAm dé didu tri va/hozc phong ngira
céc bénh vé phdi, da day - rudt va sinh duc - tiét nidu, cdc bénh viém & da va mét, cac

16i loan tw mién va céc di tng khéc, thai ghép ddng loai, va cac bénh ung thu.
Tinh trang k§y thuét ciia sang ché

e Céc tai lidu tham khao dudi ddy mo ta cac chét uc ché men elastaza cta bach cau
trung tinh ¢é nhin dihydro-pyrimidinon mdt vong: GB2392910, W004024700,
W005082864, W005082863, DE102006031314, US100010024, WO10115548,
W009080199, DE102007061766, W0O06136857, WO06082412, WO12002502.

e Ca4c tai liéu tham khao dudi ddy mo ta cac chét e ché men elastaza cta bach ciu
trung tinh c6 nhan tetrahydropyrolopyrimidindion hai vong: WO07129060,
WO08135537, US090093477, WO009013444, W0O09060206, WO09060203,
WO009060158, US110034433.

e Ca4c tai liéu tham khao dudi day mo ta cac chét (rc ché men elastaza cua bach cu
trung tinh ¢6 cAu tric nhan khic véi céc hop chit dugc néu ¢ trén: WO04020412,
WO004020410, W003053930, WO10078953, WO009135599, DE102009004197,
WO11110858, WO11110859, WO09060158, WO09037413, WO04024701,
US130065913, WO13018804, WO12002502, US 2014/0171414, WO14009425,
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W02014029831, WO02014029832 va WO02014029830, WO14122160,
WO14135414.

o Dé xem xét vé cic chat tc ché khic nhau doi vdi men elastaza ctia bach cau trung

tinh, tham khao trong tai liéu: P. Sjo (Future Med. Chem. 2012, 4, 651-660).

Men elastaza ctia bach cdu trung tinh (NE) 12 mdt serin proteaza 29 kDa. Men
nay duogc bidu hién trong té bio tién than ty xwong, dwoc luu gift trong hat bach ciu
hat trong méu ngoai vi v6i ndng do cao va n6 duge giai phong khi kich hoat té bao. Céc
yéu t& chinh ctia chit nén ngoai bao (ECM): elastin, fibronectin, laminin, colagen va
proteoglycan thudc vé cac chat nén ctia NE. Hoat tinh men elastaza ciia bach cau trung
tinh din dén sy thoai bién ECM, 1am gia ting sy di chuyén va hoa huéng dong ctia bach
ciu don nhan to va té bao co tron mach mau va téc dong truc tiép 1én céc thanh phan
ctia con dudong dong mau va phan huy fibrin (PAI-1 va TFPI). Hoat tinh men elastaza
ctia bach cau trung tinh ting cao lién quan dén céc bénh viém mén tinh va xo héa cua
mdt s§ co quan. Tiém ning cia chit e ché men elastaza ciia bach cau trung tinh dudi
dang liéu phép chbng viém di duoc xem xét béi tac gid P. A. Henriksen trong tai liéu
Current Opinion in Hematology 2014, 21, 23-28. Do d6, cac chit (tc ché men elastaza
cta bach ciu trung tinh s& c6 vai trd quan trong trong diéu trj cac bénh khac nhau nhu
bénh COPD, bénh xo héa phdi tu phat va cac bénh xo hoéa khac, ung thu, tén thuong
phdi cAp tinh, hoi ching suy hd hép cép tinh, gidn phé quan, bénh xo nang, bénh thiéu
hut men alphal-antitrypsin va cac bénh khac.

Van @& giai quyét boi sang ché nay d6 1a diéu ché cac hop chit méi ma, trén co
s& tinh hiéu qua dugc 1y cta ching & dang chét @ ché hoat tinh men elastaza ctia bach
cdu trung tinh, c6 thé dugc st dung v mit tri liéu, diing trong diéu tri cdc qua trinh sinh

1y bénh hoc gay ra boi hoat tinh men elastaza ctia bach ciu trung tinh ting cao.
Ban chit ky thuit ciia sang ché

D3 bét ngd phat hién ra rang, hop chat theo sang ché ¢6 cac dic tinh dudi day ma

céac dic tinh nay co loi xét theo cac dau hiéu cla sang ché nay.



29875

Hop chat theo sang ché, bao gom ca cdc muodi sinh 1y, hiru hiéu 1am chat (¢ ché
men elastaza cta bach cau trung tinh va thé hién hiéu qua e ché c6 loi, khi dugc xac

dinh bing ndng d6 Grc ché t5i da mot nira (ICso), trong thir nghiém e ché enzym.

Mot s6 hop chét theo sang ché, bao gbm c4c mubi sinh 1y, con hitu hi¢u 1am chét
{rc ché men serin proteaza proteinaza 3 ctia bach cAu trung tinh va thé hién hidu qua tc
ché ¢6 loi, khi dugc xac dinh bang ndng do e ché tdi da mot nira (ICso), trong thr
nghiém trc ché enzym. Hoat tinh tic ché nay trén men serin proteaza bach cAu trung tinh

thi hai ¢6 thé ¢6 loi v& hiéu qua dugc ly.

Mot sb hop chét theo sang ché, bao gém cac mudi sinh ly, thé hién hiéu qua Uc
ché ¢6 loi, khi dugc xac dinh béng ndng do tic dung t6i da 50% (ECso), trong huyét
twong hodc thr nghiém méu toan phﬁn, vi du nhu dugc mo ta trong tai li€u cla tac giad

T. Stevens et al. J. Pharm. Exp. Ther. 2011, 339, 313-320).

Mbt sb hop chét theo sang ché, bao g(“)m cac mudi sinh Iy, thé hién hiéu luc ¢o
loi in vivo, vi dy, khi duoc x4c dinh bang lidu lugng hiéu qua tdi da 50% (EDso), trong
céc mau ton thuong phdi gdy ra béi elastaza cua bach cdu trung tinh ngudi trén chudt
nhit hodc chudt cdng, vi du nhu duge mo ta trong tai liéu cua tac gia Tremblay et al.
(Chest 2002, 121, 582-588) hodc cia tac gia T. Stevens et al. J. Pharm. Exp. Ther. 2011,
339, 313-320).

Mot s6 hop chét theo sang ché, bao gdbm cac mudi sinh 1y, thé hién do on dinh
chuyén hoa thudn l¢i trong thtr nghiém phén tich tiéu thé in vitro vé dd 6n dinh chuyén
hoéa nhu duoc md ta trong tai liéu cua tac gia E. Kerns & L. Di (Drug-like properties:
concepts, structure design and methods: from ADME to toxicity optimization, Elsevier,

1%t ed, 2008), chapter 29 va cac tham khao trong do.

Mot s6 hop chat theo séng ché, bao gdm cdc mudi sinh 1y, thé hién d¢ on dinh
chuyén hoa thusn loi trong thit nghiém phén tich té bao gan in vitro vé 49 6n dinh chuyén
hoéa nhu duoc md ta trong tai liéu cta tic gia E. Kerns & L. Di (Drug-like properties:
concepts, structure design and methods: from ADME to toxicity optimization, Elsevier,

1%t ed, 2008), chapter 29 va cac tham khao trong do.
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D6 6n dinh chuyén hoa cai thién trong hé thir nghi€ém in vitro dugc ky vong co6
nghia 1a d§ thanh thai (CL) in vivo giam, do su chuyén ddi chuyén hoa & gan giam. Dya
vao phuong trinh duge dong hoc CL/Fuéng = Lidu lugng / AUC (Fuéng: sinh khd dung
dudng ubng, AUC: dién tich dudi dudng cong), d thanh thai in vivo gidm dugc ky vong

dan dén su tiép xuc toan than chuan héa theo lidu lugng cao hon (AUC) ctia thude.

Mot s6 hop chit theo séang ché, bao gdm c4c mudi sinh 1y, thd hién tinh thim
thuan loi trong phuong phép 16p té bao Caco-2 in vitro vé tinh thAm nhu duge md ta
trong tai liu cua tic gid E. Kerns & L. Di (Drug-like properties: concepts, structure
design and methods: from ADME to toxicity optimization, Elsevier, 1** ed, 2008), chapter
26 va cc tham khao trong d6. D81 v6i mot thube udng, tinh thdm cai thién dugc ky vong
c¢6 nghia 1 phan doan thude hép thu trong dudng rudt cao hon, do d6 dan dén sy tiép

xtc toan than chudn héa theo lidu lwong cao hon (AUC).

Mot s6 hop chét theo sang ché, bao gé)m céc mudi sinh 1y, thé hién thuan loi, tic
13 ty 18 van chuyén ra thip (tinh thdm theo chiéu van chuyén ra chia cho tinh thim theo
chidu van chuyén vao) trong phuong phép 16p té bao Caco-2 hoic MDCK in vitro nhu
duoc md ta trong tai liéu cua tac gia E. Kerns & L. Di (Drug-like properties: concepts,
structure design and methods: from ADME to toxicity optimization, Elsevier, 1** ed,
2008), chapter 26 va 27 va cac tham khao trong do. Pbi v6i mot thude uéng, cai thién,
ttre 13 ty 18 véan chuyén ra giam duoc ky vong c6 nghia 14 phan doan thudc hip thu trong
duodng rudt cao hon, do do, din dén sy tiép xtic toan than chudn héa theo lidu lugng cao

hon (AUC).

Mbt s6 hop chét theo sang ché, bao gdm cac mudi sinh 1y, thé hién d6 hoa tan
trong nude thudn loi trong phuong phap hoa tan dong hodc hodc nhi¢t dong hoc nhu
dugce mo ta trong tai liéu cua tac gia E. Kerns & L. Di (Drug-like properties: concepts,
15 structure design and methods: from ADME to toxicity optimization, Elsevier, 1* ed,
2008), chapter 25 va cac tham khdo trong do. D6i voi mot thude udng, do hoa tan trong
nude cai thién dugc ky vong cd nghia la phan doan thubc hap thu trong dudng rudt cao
hon, dan dén su tiép xtic toan than chuin hoa theo lidu lugng cao hon (AUC) va/hodc
sinh kha dung dudng ubng (Fusng) vi/hodc ndng do dinh trong huyét twong sau khi st

dung (Crmax). Ngoai ra, dd hoa tan trong nudc cai thién duoc ky vong lam giam nguy co
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cé4c thach thie phat trién, nhu cdc ché phim dét do, thoi gian phat trién ting 1én, tai nap

thuoc cao.

Su tiép xtc toan than chuin hoéa theo lidu lwong twong dbi cao hon (AUC) ¢6 thé
¢6 loi thé theo nhiu cach: (1) Néu sy tiép xiic toan than x4c dinh (AUC) can dat dugc
vé tinh hiéu qua, thubc c6 thé dugc dinh lidu véi lugng thip hon. Lidu lugng thdp hon
c6 loi thé v& tai luong thube thip hon (thube gbe va cac san phdm chuyén héa clia nd)
d6i v6i bénh nhan, din dén tac dung phu tiém ting it hon v chi phi sin xuét san pham
thubc thap hon. (2) Sy tiép xtc toan than chudn hoéa theo liéu lugng twong dbi cao hon
(AUC) ¢6 thé din dén hidu qua ting 1én hodc thoi gian tic dong clia thude kéo dai hon

khi lidu Ivong tuong tw dugc ap dung.

Mot s6 hop chit theo sang ché, bao gdm céc mudi sinh 1y, thé hién d6 6n dinh
chuyén héa thuan loi, tinh thAm thuén loi v d¢ hoa tan trong nudc thuén lgi. Do do,
mot sd hop chét theo sang ché duoc ky vong thé hién céc dic tinh duge dong hoc (PK)
thuan loi sau khi dinh liéu theo dudong uéng, nhét 14 su tiép xuc toan than thuan lgi (dién

tich duéi dudng cong, AUC), do d6 din dén hidu qua c6 loi in vivo.

Mot sb hop chit theo sang ché, bao gdm céc mubi sinh 1y, thé hién cac dic tinh
duoc ddng hoc (PK) thuén lgi. Cac dac tinh PK c6 thé duoc x4c dinh & cac loai dong
vat tién 1am sang, vi du chudt nhét, chudt céng, chudt déng, ché, chudt lang, lgn nhd,
khi cynomolgus, khi rhesus. Cac ddc tinh PK ctia mot hop chét c6 thé duogc md ta, vi du,
béng cac thong sé sau: Thoi gian luu thudc théng thuong (MRT), thoi gian ban thai
(t112), thé tich phén bd (Vp), dién tich dudi dudng cong (AUC), do thanh thai (CL) va
sinh kha dung sau khi str dung theo dudng ubng (Fuéng), ndng do dinh trong huyét twong

sau khi st dung (Crmax), thoi gian dat t61 Cmax (Tmax).

Mot s6 hop chat theo séng ché, bao gdm céc muébi sinh 1y, thé hién thuan loi, tirc
13, su tre ché yéu céc isozym cytochrom P450 (CYP) trong cac thir nghiém in vitro tuong
mg vé sur tic ché isozym CYP nhu duge md ta trong tai liéu cua tac gia E. Kerns & L.
Di (Drug-like properties: concepts, structure design and methods: from ADME to
toxicity optimization, Elsevier, 1% ed, 2008), chapter 32 va cac tham khao trong do. Sy

trc ché céc isozym CYP gidm duoc ky vong c6 nghia 1a gidm thidu nguy co vé twong tc
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thuéc - thudc khong mong mudn ma d6 14 sy can thiép ctia mot thube véi dic tinh chuyén

héa hodc dugc dong hoc thong thudong cua thudc dong st dung.

Mot sb hop chét theo sang ché, bao gém cac mudi sinh 1y, thé hién thuan loi, tic
13 tiém 4n cam Gng cytochrom P450 (CYP) thip. Su cam tmg CYP c6 thé tic dong dén
dugc dong hoc cta phéan tir thude khi dinh lidu nhidu 14n, diéu nay c6 thé dan t6i twong
tac duoc dong hoc thube - thude khéng mong mudn véi cae thude dong sir dung. Sw cam
tng CYP ¢6 thé din dén giam tiép xtic ctia hop chit cam Gng (vi dy, tw cdm tng) hodc
giam tiép xtc ctia hop chit ddng sir dung duoc chuyén hoa boi enzym cam tng. Su cdm
tmg CYP ciing c6 thé dén dén su gia ting chuyén hoéa thubc gy ra nhitng thay dbi vé
hiéu qua dugc ly (san phdm chuyén héa hoat tinh) va hau qua doc tinh (san phim chuyén
héa gay hai).

Mot s6 hop chét theo sang ché, bao gdm céc mudi sinh 1y, thé hién su Gc ché
thuén loi, tic la thép, ttc ché kénh hERG trong thtr nghiém cdp rap ndi nhu duge mé ta
trong tai liéu cta tac gia E. Kerns & L. Di (Drug-like properties: concepts, structure
design and methods: from ADME to toxicity optimization, Elsevier, 1** ed, 2008), chapter

34 va cac tham khéo vién din trong d6.

Hop chét c¢6 cong thire 1:

trong do,
R!  la phenyl, dugc thé bing CN va dugc thé bing nhém thé thir hai R,
R! dugc chon tir nthém gdm

-CH,OH, -CH(CH3)OH, -C(CH3)20H, -SO2-CH2CH3, -SO2-CHj3, -SO»-
CH,CH,-OCH3, -SO,-CH,CH»-OH, -SO,-CH,CH>CH,-OH va -SO-
CH>CH3, -SO-CHs,

R? 1 phenyl hodc pyridyl, mdi mot vong duge thé bang R>1,
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R! dugc chon tir nhém gdm CF3, CHF, Br va Cl,

R! duoc chon tir nhém bao gém
H, CH;, -CO-NH-CHj3, -CO-NH-CH>CH3, -CH2CH2-OH, -CH2CH>CH2-OH, va
-CHz-oxetan

hodc céc chét d@)ng phén quang hoc va hinh hoc, solvat, hydrat hodc mudi, tdt hon 1a

muoi dugc dung cua no,

v6i didu kién 14, hop chit c6 cong thirc 1 khong phai 13 hop chét duoc chon tir nhém bao

gdm
N
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MO ta chi tiét sang ché
Céc thuat ngit va dinh nghia dugc str dung

Céc thuit ngit khong dugce xac dinh cu thé & day nén 14y nghia dugc gan cho
chiing boi mot ngudi c6 k§f niang trong linh vye theo bc 10 va ngit canh. Tuy nhién, theo
st dung trong ban md ta nay, trir khi duoc xac dinh ngugce lai, cac thudt nglt sau day c6

vy nghia dugc chi rd va nhitmg quy udc sau day duge tudn thu.
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Trong cdc nhém, cac gbc hodc cac phan dinh nghia dudi day, sb lugng nguyén
tr cacbon thudng duge xac dinh & trude nhém, vi du, Cie-alkyl c6 nghia la nhém hodc

gbe alkyl co 1 dén 6 nguyén tir cacbon.

No6i chung trong cc nhém don nhu HO, HaN, S(O), S(O)2, NC (xyano), HOOC,
F3C ho#c nhom tuong tu, nguoi cé k§ nang co thé thdy (cac) diém lién két gbc voi phan
tir tir céc hoa tri tu do cia ban than nhém. Déi véi cde nhom két hop gdm hai hodc nhiéu
phan nhém, phan nhém goi tén cubi cling 13 diém lién két gbe, vi dy, nhom thé "aryl-C1.
s-alkyl" nghfa 12 nhém aryl ma dugc lién két v6i nhom Ci3-alkyl, nhém ndy duoc lién
két v6i nhan hodc v&i nhém ma nhém thé duge lién két véi no.

Néu hop chét theo sang ché dugc mod ta & dang tén héa hoc va dang cong thirc,
trong trudmg hop c6 bat ky su khong nhét quéan nio, thi cong thirc chiém wu thé. Ky higu
diu sao ¢ thé dugc str dung trong cdc cong thirc phu d& chi lién két ma lién két nay

duoc két ndi véi phan tir 161 khi duge xé4c dinh.
Vi dy, thuat ngit "nhém 3-cacboxypropyl” dai dién cho nhém thé sau:

1 3

OH
*/\Z/\H/

o)
trong d6, nhém cacboxy duoc gan v6i nguyén ti cacbon thir ba ctia nhém propyl. Céc
thuét ngft nhom "1-metylpropyl-", "2,2-dimetylpropyl" hodc nhém "xyclopropylmetyl-

" 1a cac nhém sau:

3
¢ L2 CH, * 1
* 3
*)»]\/gH3 /Y
2 H,C CH,

Ky hiéu sao co thé dugc st dung trong céc cdng thirc phu dé chi lién két ma két
néi véi phén tir 16i khi duoe x4c dinh.

Nhiéu thuat ngit sau day c6 thé dugc stir dung lip lai khi dinh nghia vé cong thirc
hozic nhoém va trong mdi trudng hop, ¢6 mot trong s6 cac y nghia dua ra & trén, mot cach

doc 1ap vdi nhau.

-10-
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Thudt ngit "duoc thé" theo sit dung & day, c6 nghia 1a béat ky mot hodc nhiéu
hydro trén nguyén tir x4c dinh dugc thay thé bang mot phin tr lwa chon tir nhom xac
dinh, v6i didu kién hoéa tri binh thudng cuia nguyén tir xac dinh khong dugc vuot qua va
su thé din dén mot hop chét 6n dinh.

"non

Céch didn giai "phong ngia", "dy phong", "didu tri dw phong" hodc "diéu tri
phong ngura" str dung & day cAn duoc hidu 1 ddng nghia va véi nghia 13, 1am giam nguy
co phét trién mot tinh trang d& néu trude d6 trong tai lidu nay, nhat 1a & bénh nhan ¢6
nguy co cao vé cac tinh trang néu trén hodc tién st bénh twong tng, vi du, nguy co cao
phat trién rbi loan chuyén héa nhu bénh tiéu dudng hodc béo phi hofic rdi loan khac da
néu & day. Do d6, cach dién giai "phong ngira bénh" theo str dung & day c6 nghia la viée
quan 1 va chim séc mot c4 thé ¢ nguy co phét trién bénh truée khi bénh 4p t6i vé mat
lam sang. Muc dich ctia phong ngira la chéng lai sy phat trién bénh, tinh trang hodc rdi
loan va bao gdm viéc st dung cac hop chét hoat tinh dé phong ngtra hodc lam chdm su
ap tGi cta triéu ching hodc bién chimg va dé phong ngira hodc lam cham sy phat trién
cua bénh, tinh trang hodc 161 loan. Sy thanh cong cta viée diéu tri néu trén dugc phan
4nh vé mat théng ké boi tan sb méc tinh trang néu trén giam & mot quén thé bénh nhan
c6 nguy co vé tinh trang ndy so v6i quén thé bénh nhén twong duong khong dugc diéu
tri phong ngura.

Céch didn giai "diéu tri" hodc "tri liéu" c6 nghia la didu trj cho bénh nhan da phat
trién mot hodc nhidu tinh trang néu trén & dang rd rang, cép tinh hodc man tinh, bao gbm
¢4 didu trj tridu chimg dé lam gidm cac triéu chimg ctia mot chi dinh cu thé hodc diéu tri
nguyén nhan dé 1am dao nguoc hodc dao ngugc mot phan tinh trang bénh hodc dé 1am
cham su tién trién cua tinh trang chi dinh trong chimg muc cé thé, tuy thudc vao tinh
trang va mirc d0 trAm trong clia tinh trang nay. Do do, cach dién giai "diéu tri bénh" theo
st dung & ddy c6 nghia 13, viéc quéan Iy va chiam séc cho mot bénh nhén da phat trién
bénh, tinh trang hodc 16i loan. Muc dich ctia diéu tri 13 chdng lai bénh, tinh trang hodc
tdi loan. Viée didu tri bao gbm budc sir dung cac hop chét hoat tinh dé loai trir ho#ic
kiém so4t bénh, tinh trang hozc rdi loan cling nhur dé 1am giam céc triéu ching hodc bién

chiing két hop v6i bénh, tinh trang hodc rbi loan.
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Tri khi duge chi ra cu thé, trong toan bd phﬁn md td va yéu ciu bao ho, mot tén
ho#c cong thire hda hoc xac dinh s& bao ham ca cac tautome va tAt c4 cac chit ddng phan
lap thé, quang hoc va hinh hoc (vi dy, cac chét déng phan dbi anh, cac chit ddng phan
khong dbi quang, cac chit ddng phan E/Z, v.v.) va céc chét triét quang ctia chiing ciing
nhu céc hdn hop véi ty 18 khéc nhau cia cac chét ddng phan dbi anh riéng biét, hdn hop
clia cc chét ddng phan khong déi quang, hodc hdn hop cta dang bat ky trong sb cac
dang néu trén khi cac chét déng phan va céc chit ddng phan dbi anh nhu vay tdn tai,
cing nhu cac mubi, bao gdm ca mudi duge dung ctia ching va céc solvat cta chung, vi
du nhu cac hydrat bao gdm ca cic solvat cua cac hop chét tu do hodc céc solvat cla

mudi cia hop chat.

Tét ca cac dang ddng phan (nhét 12 tAt ca cac dang ddng phan 1ap thé, vi du, tat
ca céc dang ddng phan khong dbi xtmg, ddng phan ddi anh, ddng phan khong dbi quang
va dang triét quang, tit ca cdc dang ddng phan hd bién va ddng phan hinh hoc) ctia hop
chét theo sang ché duoc du dinh trong séng ché nay, trir khi chit ddng phan cu thé dugc
chi ra mdt cach cu thé. M6t cach rd rang, chit ddng phan ma cé hidu luc hon va/hodc

hiéu qua hon vé mat dugc ly s& dugce uu tién hon.

C6 thé hiéu ring, hop chét theo sing ché chira it nhat mot nguyén tir cacbon dugc
thé khong dbi xtmg va do d6, c6 thé duoc tach & dang chit ddng phan dbi anh tinh khiét
hodc & dang hdn hop triét quang hodc khong triét quang ctia cd hai chit ddng phan dbi
anh. C6 thé hidu ring, mot sb hop chét theo séng ché chtra nhidu hon mot nguyén tr
cacbon khdng dbi xing, tic 1a nhiéu hon mot nguyén tir cacbon hodc luu huynh dugc
thé khong dbi xang va do dé, c6 thé duoc tach & dang cc chit ddng phan khong ddi
quang tinh khiét hodc & dang hdn hop dong phan khong d6i quang, ca & dang c6 hoat
tinh quang hodc dang triét quang.

Sang ché du dinh bao gbm tit ca cac chit ddng phan lap thé, dic biét 1a cac chét
ddng phan khong ddi quang va chit ddng phan dbi dnh dd néu & day, vi du, & dang co
ban tinh khiét, & dang duoc lam gidu (vi du, co ban khdng chita bit ky hodc toan bd céc
chit ddng phan ddi anh va/hoic cac chét ddng phan khong d6i quang khong mong mudn
khéc va/hodc theo ty 18 két hop bét k¥, bao gbém ca cac dang triét quang, cling nhu cac

mudi cua chuing.
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N6i chung, céc chit ddng phan 1ap thé co ban tinh khiét ¢6 thé thu dugc theo cic
nguyén Iy téng hop da biét dbi v6i ngudi ¢6 ki ning trong Iinh vuc, vi duy, bang k§ thuat
tach cac hdn hop twong tmg, bang cach st dung cac nguyén liéu khoi dAu tinh khiét vé
mat héa hoc 1ap thé va/hoic bang k§ thuat tbng hop 1ap thé chon loc. Trong linh vuec, da
biét vé cach lam thé nao dé didu ché cac dang c6 hoat tinh quang, nhu bang cach tach
cac dang triét quang hodc bang cach tong hop, vi du, khoi dau tir cac nguyén lidu khoi

dau hoat quang va/hoic bang cach st dung céc chit phan tmg khéng dbi xtmg.

Céc hop chit tinh khiét v& mit ddng phan ddi anh theo sang ché nay hoic cic
hop chét trung gian c6 thé duge diéu ché thong qua k§ thuat tong hop khong d6i ximg,
vi du bang céch didu ché va sau do, tach cac hop chét ddng phan khéng ddi quang hoic
céc hop chét trung gian thich hgp ma chung ¢6 thé dugc tach bang cac phuong phap da
biét (vi du, bang k§ thuat tich hodc két tinh séc ky) va/hoic bang cach str dung céc chét
phan tng khong ddi xting, nhu nguyén ligu khoi dau khong ddi xung, chit xic tic khong

d6i xtmg hoic cac chét phu gia khong d6i xtmg.

Ngoai ra, nguoi ¢6 ky nang trong linh vuc da biét cach 1am thé nao dé didu ché
hop chét tinh khiét v& mat ddng phan d6i anh tir cac hon hop triét quang tuong ng, nhu
bang k§ thudt tach sic ky cac hdn hop triét quang tuong Gng trén céc pha tinh khong adi
ximg; hodc bang cach tach hdn hop triét quang nhd st dung chét tach thich hop, vi du,
thong qua viéc tao ra mudi dong phan khong d6i quang ctia hop chét triét quang véi cc
axit hodc bazo hoat quang, sau d6 tach cac mudi va giai phéng hop chéit mong mudn ra
khoi mudi; hodc bing k§ thuat din xuét héa cac hop chét triét quang twong tmg véi cac
chét phan tmg phu gia khong d6i xtmg hoat quang, sau d6 tich chét dong phan khong
d6i quang va loai bé nhém phu khong dbi xtmg; hodc bing k¥ thuat tach dong luc chét
triét quang (vi du, bang k¥ thuat tach enzym); bang k¥ thuat két tinh chon loc chét dong
phan déi anh tir khéi két tp cia cac tinh thé ddng phan ddi hinh trong cac diéu kién
thich hop; hodc bang k¥ thuat két tinh (phan doan) tir dung mdi thich hop voi sy c6 mat

ctia chét phy gia khong d6i xting hoat quang.
Thuét ngit halogen thuong dé chi flo, clo, brom va iot.

Theo stt dung & ddy, thuét ngit "tién dugc chat" dé chi (i) dang bat hoat clia mot

thudc ma thudc nay thuc hién céc tic dung clia nd sau cac qua trinh chuyén hoa bén
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trong co thé chuyén héa né thanh dang c6 thé str dung duoc hoic dang hoat tinh hozic
(i) mot chit ma chat nay 1am nay sinh san phim chuyén héa c6 hoat tinh duoc 1y, mic

du ban than n6 khong c6 hoat tinh (tirc 1a mot tién chit bét hoat).

Thuat ngtt "tién duoc chit” hodc "dan xuit tién dugc chit” c6 nghia 12 dan xudt,
chat mang hodc tién chat lién két theo kiéu ddng hoa tri ctia hop chit gbc hoic duoc chit
thubc hoat tinh ma né it nhAt trai qua mot su chuyén dang sinh hoc ndo d6 trude khi thé
hién (cac) tic dung dugc ly cta nd. Cac tién duoc chat nhu vAy c6 cdc nhém céc thé
tach ra duoc v theo cach chuyén héa hodc theo cach khac, ¢6 thé chuyén d6i duoc va
duoc chuyén dang nhanh chéng in vivo dé tao ra hop chat gbc, vi du, bing qua trinh thiry
phan trong méau hoic bang cach kich hoat thong qua phan g oxy hda nhu trong trudng
hop céc nhém thioete. Cac tidn dugc chét phd bién nhit bao gdm este va cac chét tuong
tur amit ctia hop chét géc. Tién dugc chat dugc phc")i ché véi cac muc dich cai thién do
dn dinh hoa hoc, cai thién kha nang chép nhan va tinh tuin thi cia bénh nhan, cai thién
sinh kha dung, kéo dai thoi gian tAc dong, cai thién kha nang chon loc ctia co quan, cai
thién cong thirc phdi ché (vi du, o hoa tan trong nudc ting 1én), va/hodc gidm cac tic
dung phu (vi dy, ddc tinh). N6i chung, ban than cac tién dugc chit c6 hoat tinh sinh hoc
yéu hodc khong c6 hoat tinh sinh hoc va 6n dinh trong céc diéu kién thuong. Tién duogc
chit c6 thé duoc didu ché mot cach d& dang tir cac hop chét gbe sit dung cdc phuong
phap da biét trong linh vue, nhu cdc phuong phap duge md ta trong tai liéu A Textbook
of Drug Design and Development, Krogsgaard-Larsen and H. Bundgaard (eds.), Gordon
& Breach, 1991, particularly Chapter 5: "Design and Applications of Prodrugs”; Design
of Prodrugs, H. Bundgaard (ed.), Elsevier, 1985; Prodrugs: Topical and Ocular Drug
Delivery, K.B. Sloan (ed.), Marcel Dekker, 1998; Methods in Enzymology, K. Widder
et al. (eds.), Vol. 42, Academic Press, 1985, particularly pp. 309-396; Burger’s
Medicinal Chemistry and Drug Discovery, 5th Ed., M. Wolff (ed.), John Wiley & Sons,
1995, particularly Vol. 1 and pp. 172-178 and pp. 949-982; Pro-Drugs as Novel Delivery
Systems, T. Higuchi and V. Stella (eds.), Am. Chem. Soc., 1975; Bioreversible Carriers
in Drug Design, E.B. Roche (ed.), Elsevier, 1987, toan bd ndi dung cua mbi tai liéu néu

trén dugc két hop tham khao trong tai liéu nay.
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Thuét ngtt "tidn duoc chét duoc dung” theo st dung & day c6 nghia la tién duogc
chét cua hop chat theo sang ché ma nd, trong pham vi dénh gid y té thich hop, thich hop
d8 stir dung tiép xic véi cac mo clia ngudi va dong vat bac thip ma khong gay ra doc
tinh, kich thich, phan (rng di Gmg qué mirc va tuong tu, twong xtmg véi ty 1€ loi ich/nguy
co hop 1y va hitu hiéu cho viée st dung du dinh cta chiing, cling nhu c4c dang ion ludng

tinh, trong trudmg hop c6 thé.

Thuét ngft "dugc dung" duoc ding & ddy & chi cac hop chit, nguyén liéu, ché
phim va/hoic cac dang lidu ma, trong pham vi clia danh gid y té thich hop, thich hop dé
ding tiép xtc véi mo ngudi va dong vat ma khong gy doc hai, kich tng, phan Gng di
ung qua muc hodc khong gay ra vén d8 hoic bién chung khéc va twong ximg véi ty 1€

loi ich/nguy co hop ly.

Theo st dung & ddy, "mudi duge dung” duge dung d8 chi cac din xudt cia cac
hop chat dugc bdc 1§ & day, trong d6 hop chit gbc duoc cai bién bing cach tao ra cac
mudi axit hodc bazo cua nd. Vi du vé céc mubdi duge dung bao gbm, nhung khong chi
gi61 han &, cac mubi axit vé co hodc hitu co cla cac géc bazo nhu cac amin; cac mubi
kiém hodc hitu co cla cac géc axit nhu cac axit cacboxylic; va mudi tuong tu. Vi duy,
c4c mudi nhu vAy bao gdbm cic mudi tir amoniac, L-arginin, betain, benetamin,
benzathin, canxi hydroxit, cholin, deanol, dietanolamin (2,2’-iminobis(etanol)),
dietylamin, 2-(dietylamino)-etanol, 2-aminoetanol, etylendiamin, N-etyl-glucamin,
hydrabamin, 1H-imidazol, lysin, magie hydroxit, 4-(2-hydroxyetyl)-morpholin,
piperazin, kali hydroxit, 1-(2-hydroxyetyl)-pyrolidin, natri hydroxit, trietanolamin
(2,2 2"-nitrilotris(etanol)), trometamin, k&m hydroxit, axit axetic, axit 2.2-diclo-axetic,
axit adipic, axit alginic, axit ascorbic, axit L-aspartic, axit benzensulfonic, axit benzoic,
axit 2,5-dihydroxybenzoic, axit 4-axetamido-benzoic, axit (+)-camphoric, axit
(+)-camphor-10-sulfonic, axit cacbonic, axit xinnamic, axit xitric, axit xyclamic, axit
decanoic, axit dodexylsulfuric, axit etan-1,2-disulfonic, axit etansulfonic, axit
2-hydroxy-etansulfonic, axit etylendiamintetraaxetic, axit formic, axit fumaric, axit
galactaric, axit gentisic, axit D-glucoheptonic, axit D-gluconic, axit D-glucuronic, axit
glutamic, axit glutaric, axit 2-oxo-glutaric, axit glyxerophosphoric, glyxin, axit glycolic,

axit hexanoic, axit hippuric, axit hydrobromic, axit clohydric, axit isobutyric, axit DL-
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lactic, axit lactobionic, axit lauric, lysin, axit maleic, axit (-)-L-malic, axit malonic, axit
DL-mandelic, axit metansulfonic, axit galactaric, axit naphtalen-1,5-disulfonic, axit
naphtalen-2-sulfonic, axit 1-hydroxy-2-naphthoic, axit nicotinic, axit nitric, axit
octanoic, axit oleic, axit orotic, axit oxalic, axit palmitic, axit pamoic (axit embonic),
axit phosphoric, axit propionic, axit (-)-L-pyroglutamic, axit salixylic, axit 4-amino-
salixylic, axit sebacic, axit stearic, axit suxinic, axit sulfuric, axit tannic, axit (+)-L-
tartaric, axit thioxyanic, axit p-toluensulfonic va axit undexylenic. Cac mubi dugc dung
khéc ¢6 thé duoc tao ra nhd cic cation tir cac kim loai nhw nhdm, canxi, lithi, magie,
kali, natri, kém va céc kim loai twong tu. (Tuong tu, xem trong tai liéu Pharmaceutical

salts, Birge, S.M. et al., J. Pharm. Sci., (1977), 66, 1-19).

Céc mubi dugc dung theo sang ché ¢6 thé duoc tdng hop tir hop chét gbc ma
chira gbc axit hoic bazo bing cac phuong phap hoa hoc thong thudng. No6i chung, cac
mubi nay c6 thé dugc didu ché bang cach cho céc dang axit hodc bazo ty do cia céc hop
chét nay phan tng véi luong du cuia bazo hodc axit thich hop trong nudce hodc trong chit
pha lodng hitu co nhu ete, etyl axetat, etanol, isopropanol, hodc axetonitril, hodc hdn
hop ctia ching.

Céac mubi clia cac axit khac céc axit duoc dé cap trén day ma, vi du hitu dung
trong tinh ché hoc tach cac hop chét cta sang ché (vi du cac mubi triflo axetat), ciing
1a mot phdn clia sang ché.

Vé6i thudt ngit "halo" duoc bd sung vao nhém "alkyl", "alkylen" hodc
"xycloalkyl" (no hoic khdng no) 14 nhém alkyl hodc xycloalkyl, trong d6 mdt hodc nhiéu
nguyén tir hydro duoc thay thé bang nguyén tir halogen dugc chon tir trong 56 flo, clo
hodc brom, tot hon 13 flo va clo, t5t nhét 1 flo. Cac vi du bao gdm: HoFC-, HF2C-, F3C-

V6i didu kién rang, hop chét c6 cong thirc 1 khong phai 1 hop chét dugc chon
tir nthém néu trén cu thé ¢6 nghia 13, hop chit c6 cong thire 1 khong phai 13 hop chat

dugc chon tir nhém bao gém
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o ~ (Hdn hop ciia hai chit , _ '
(Chéit tri¢t quang) | déng phin khéng ddi . (Chit triét quang) , (Cht triét quang) .
quang triét quang)

(Chat trigt quang) . (Chit triét quang)

céc nhém nay duge boc 16 trong don yéu cau cip patent chau Au sé 13154256.5.
Céc phuong an ciia sang ché

Duoc thé hién minh hoa 14 cac hop chét ¢ cong thirc 1 néu trén, trong d6
R! 14 phenyl, duoc thé bang CN va dugc thé bing nhom thé thit hai R,

R duoc chon tir nhém bao gdm -CH20H, -SO,-CH>CHj3, -SO,-CH>CH,-OH, -
S0,-CH,CH,CH,-OH, -SO-CH>CH; va -SO-CHj,

R2  1a phenyl dugc thé bang R21,
R2!  duoc chon tir nhém bao gdm CF3 va CHF,,
R3 dwoc chon tir nhém bao gdm H va CHs,

hodc mubi dugc dung cua hop chit nay.
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Puoc thé hién minh hoa 13 cc hop chét c6 cong thirc 1 néu trén, trong d6
R! 1 phenyl, duoc th bing CN va dugc thé bang nhom thé thir hai R!,
R!! 13 -CH2OH,
hodc mudi duge dung cua hop chét nay.

Puoc thé hién minh hoa 13 cac hop chét c6 cong thirc 1 néu trén, duge chon tir

nhém bao gdm c4c hop chit tir 1.a dén 1.h.

o) o)
‘ N\O ‘ N
N~ o N/J%o
o
F LoF s
F l.c

1.b

l.a
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hodc mubi duge dung ctia hop chét nay.

Duoc thé hién minh hoa 13 cac hop chét c6 cong thirc 1 néu trén, trong d6 chu

hinh c6 cong thic 1 1a cdng thirc 1'
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o R
R3
ffl
N O
|2
1

hodc mudi dugc dung cta hgp chat nay.

Puogc thé hién minh hoa 13 c4c hop chét c6 cong thire 1' néu trén, duge chon tir
nhém bao gdm céc hop chét tir 1.2' dén 1.h'

1 b l.c
l.a
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hodc mubi duoc dung ctia hop chit nay.
Pugc thé hién minh hoa 13 céc hop chat ¢ cong thire 1 néu trén, trong d6 R'! 1a

Rl.l.a’ va
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R!'2 duoc chon t nhém bao gdm -CH,OH, -CH(CH3)OH, -C(CHs3)0H,
-S0,-CH,CH3, -S0,-CHj3, -SO2-CH,CH>-OCH3, -SO,-CH2CH-OH, -SO»-
CH,CH,CH,-OH, -SO-CH2CH3 v4 -SO-CH3

hodc mudi dugc dung cua hop chat nay.

Pugc thé hién minh hoa 1a cac hop chét ¢6 cong thirc 1 néu trén, trong do6 trong

do R 1A RN va

R duoc chon tir nhém bao gdm -CH,OH, -CH(CH3)OH, -SO»-CH2CH2CH,-OH, -
S0,-CH,CH2-OH, -SO,-CH2CH3, -SO2-CHs, -SO»-CH.CH2-OCHs, -SO-
CH,CHj3 va-SO-CH3

hodc mudi duge dung ctia hop chit nay.

Puoc thé hién minh hoa 1 cac hop chét c6 cong thirc 1 néu trén, trong dé trong

d6 RM1aRM®, va

RI®  duoe chon tir nhém bao gdbm -CHOH, -CH(CH3)OH, -SO»-CH2CH2CH2-OH
-SO,-CH,2CHs, -SO,2-CHj3, -S0,-CH2CH2-OCH3, -SO-CH2CH3 va -SO-CHs

hoic mudi duge dung ctia hop chat nay.

Puoc thé hién minh hoa 1a c4c hop chét c6 cong thirc 1 néu trén, trong d6 R'! 1a

Rl.l.c, va

RIle  duoc chon tir nhém bao gdm -CH,OH, -SO2-CH2CH>CH,-OH, -SO,-CH2CHa-
OH, -S0O2-CH,CH3, -SO-CH2CH3 va -SO-CH3

hodc mubi duge dung ctia hop chét nay.

Puoc thé hién minh hoa 1 céc hop chét ¢6 cong thirc 1 néu trén, trong d6 R 1a

Rl.l‘c’ va

R duoc chon tir nhém bao gdm -CH20H, -SO,-CH2CH2CH,-OH, -SO,-CH2CH;, -
SO-CH>CH;3 va -SO-CH3

hodc mubi duge dung ctia hop chét nay.

DPuoc thé hién minh hoa 14 cac hop chét c6 cong thiic 1 néu trén, trong d6 R* 1a

RZAa’ va
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R2®  la phenyl hodc pyridyl, m8i mot vong dugc thé bang R>1,
R2!  duoc chon tir nhém bao gdm CF3, CHF2, Br va Cl
hogc mudi duoc dung ctia hop chit nay.

Puoc thé hién minh hoa 13 céc hop chét ¢6 cong thiic 1 néu trén, trong d6 R? 1a

R2%, va
R2® 13 phenyl, duoc thé bang R>!,

R2!  duoc chon tir nhém bao gdm CF; va CHF,
hodc mudi duge dung ctia hop chét nay.

Puoc thé hién minh hoa 13 cac hop chét c6 cbng thic 1 néu trén, trong do6 R?1a

R2¢, va
R2¢ 14 pyridyl, dugc thé bang R?!,

R2!  duoc chon tir nhom bao gdm CF3 va CHF,
hodc mudi duogc dung ctia hop chét nay.

DPuoc thé hién minh hoa 14 c4c hop chét c6 cong thirc 1 néu trén, trong d6 R*!1a

CFs
hodc mudi dugc dung cia hgp chét nay.

Pugc thé hién minh hoa 12 céc hop chét cé cong thire 1 néu trén, trong d6 R*!1a

CHF2
hodc mudi duogc dung ctia hop chét nay.

Puoc thé hién minh hoa 13 cac hop chét c6 cong thiic 1 néu trén, trong d6 R 1a

R3.a va

R! dugc chon tir nhém bao gdm H, CH3, -CO-NH-CH3, -CO-NH-CH2CHj3, -CH2CHa-
OH, va -CH,CH,CH»-OH va -CHz-oxetan

hodc mudi dugc dung ctia hop chat nay.

Puoc thé hién minh hoa 13 céc hop chét ¢6 cong thirc 1 néu trén, trong d6 R* 13

R3Pva
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R! dugc chon tir nhém bao gém H, CHs;, CO-NH-CH3, -CO-NH-CH>CH;3, va -
CH,CH,CH»-OH

hodc mubdi duoc dung ctia hop chit nay.

Puoc thé hién minh hoa 1a c4c hgp chét c6 cong thiic 1 néu trén, trong do R? 1a

R3¢ va
R! duge chon tir nhém bao gdm H va CHs
hogc mudi duge dung ctia hop chét nay.

Puoc thé hién minh hoa 1a c4c hop chét c6 cong thic 1 néu trén, trong d6 cac
hop chét duge chon tir nhém bao gdm céc vi du A.1A, A.2, A.3,B.1.2B, B.1.3A, C.1B,
C.2A,C5.1,C52,D.1A,D.3B,D.4.1A,D.4.4,D.4.5 vaD.5A

hodc mubi duge dung ciia hop chit nay.

DPuoc thé hién minh hoa 14 céc hop chét c6 cong thic 1 néu trén, trong do cac
hop chét dugc chon tir nhém bao gdm céc vi du A.2, A.3,B.1.2B, B.1.3A, C.1B, C.2A,
C5.1,C.5.2,D.1A,D.3B,D.4.1A, D.4.4,D.4.5 vaD.5A

hodc mubi dugc dung cua hop chét nay.

Puoc thé hién minh hoa 12 cic hop chét c6 cong thitc 1 néu trén, trong do cac
hop chat duoc chon tir nhom bao gdm céc vi du A.1A, A.3,B.1.2B,B.1.3A, C.1B, C.2A,
C5.1,C.5.2,D.4.1A, D.45vaD.SA

hodc mubdi duge dung ctia hop chét nay.

Duoc thé hién minh hoa 1a céc hop chét c6 cong thiic 1 néu trén, trong d6 cac
hop chit dugc chon tir nhém bao gém cacvidu A.3,B.1.2B,B.1.3A, C.1B, C.2A, C5.1,
C52,D4.1A,D45vaD.SA

hogc mudi duge dung ctia hop chit nay.

Bt ky va mdi mot dinh nghia khéc trong sb cac dinh nghia vé R!, R, R,
RI1b RLle R2 R22 R2b, R2¢, R21, R3, R32, R3 va R*® ¢6 thé dugc két hop v6i nhau.

Phuong an khéc theo sang ché dé cap dén hop chét c6 cong thiic 1 néu trén, dé

st dung 1am thuée.
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Phuong an khac theo sang ché d@ cap dén hop chit c6 cong thirc 1 néu trén, dé
st dung lam thube trong diéu tri cac bénh hen va di tmg, cic bénh viém da day - rudt,
bénh viém cAu than, cac bénh bach cu ua eosin, bénh phdi thc nghén mén tinh, nhiém

tring do cé4c vi khudn gy bénh va bénh viém khép dang thip.

Phuong &n khéc theo sang ché d cap dén hop chit c6 cong thirc 1 néu trén, dé
str dung lam thudc trong didu tri cac bénh bach cAu trung tinh, bénh xo nang (CF), ching
gifin phé quan khong c6 xo hoa kén, xo hoa phdi tr phét, viém mach lién quan dén khéng
thd ANCA, ung thu phéi, chimg gian phé quan khong xo héa kén, khi phé thiing, viém
phé quan mén tinh, tn thuong phdi clp tinh (ALI), hoi ching suy ho hip cép tinh
(ARDS), ting 4p phdi, tang 4p luc dong mach phdi (PAH) va bénh thiéu men Alpha-1-
antitrypsin (AATD).

Phuong 4n khéc theo sang ché d& cap dén hop chét c6 cong thirc 1 néu trén, dé
str dung 1am thudc trong diéu tri béo phi va bénh viém lién quan, chiing khang insulin,

bénh tiéu duong, bénh gan nhiém mé& vagan tham m3.

Phuong an khac theo sang ché dé cap dén hop chét c6 cong thitc 1 néu trén, aé
str dung lam thudc trong diéu tri ton thuong no do chén thuong, phinh dong mach chi

bung va bénh manh ghép chéng lai vat chit (GvHD).

Phuong an khéac theo sang ché d@ cap dén duogc phim, chita mdt hodc nhidu hop

chét c6 cong thirc 1 néu trén hodc mudi ¢ hoat tinh dugce cua no.

Phén mb ta con boc 16 phuong phap didu tri hodc phong nglra bénh, trong do chét
trc ché men elastaza ctia bach cu trung tinh c6 loi ich tri liéu, phuong phép nay bao
gbm bude st dung mdt luong o tic dung diéu tri hodc phong ngira cta hop chét ¢6

cong thirc 1 néu trén cho bénh nhén can diéu tri hoic phong ngtra.

Phuong an khac theo sang ché @& cap dén duoc phim ma ngoai hop chét c6 cong
thirc 1 néu trén, con chira hop chét c6 hoat tinh dwoc 1y duoc chon tir nhém bao gdm
cic chit huéng giao cam (betamimetic), chit khang cholin (anticholinergic),
corticosteroit, chat tc ché PDE4, chét di khang LTD4, chit trc ché EGFR, chit trc ché
Cathepsin C, chat trc ché CRTH2, chit trc ché 5-LO, chat dbi khang thu thé Histamin

va chit tc ché SYK, ma ca hdn hop ciia hai hojc ba hoat chat.
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Diéu ché

Hop chét theo sang ché va céc hop chét trung gian ctia chling c6 thé thu dugc st
dung cac phuong phép tdng hop da biét d61 v6i mot ngudi c6 k§ ning trong linh vuc va
dugc mo ta trong tai liéu vé téng hop hitu co. Cac hop chét t6t hon thu duge theo cach
twong tu nhu cadc phuong phap didu ché duogc giai thich dy @i hon sau day, dic biét 1a
nhu dugc mo6 ta trong phz\?ln thuc nghiém. Trong mot s6 trudng hop, thr tu thue hién cac
bu6c phan tng c6 thé thay déi. Cac bién thé v& phuong phap phan ing ma da biét doi
v6i mot ngudi c6 k¥ ning trong linh vue nhung khong duge md té chi tiét & day cling
¢6 thé duoc st dung. Cac quy trinh chung dé diéu ché hop chit theo sang ché s& tré nén
r3 rang dbi véi mot ngudi c6 k§ nang trong linh vie nghién cltu céc so d6 sau. Nguyén
liéu khoi du 6 san trén thi trudng hodc ¢6 thé duoc didu ché bing cac phuong phap
duoc md ta trong tai lidu hodc & day hodc c6 thé duge didu ché theo cach tuong tw hodc
gidng hét. Nhom chure bét ky trong cdc nguyén liéu khoi dAu hogc cac hop chit trung
gian ¢6 thé dugc bao vé st dung cac nhém bao vé thong thuong. Cac nhom bdo v€ nay
c6 thé lai duoc tach ra & giai doan thich hop trong trinh tw phan Gng st dung cac phuong

phép da biét d6i v6i mot ngudi c6 k§ nang trong linh vye.

Céc hop chit theo sang ché VI ¢6 thé dat dugc st dung con dudng tdng hop duge
minh hoa trong so dd 1; R, RE!, RE2 ¢6 ¥ nghia nhu dugc x4c dinh & trén va duoi day.
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Céc hop chat trung gian IT (Bude A, hop chét trung gian I — hop chét trung gian
IT) c¢6 thé dugc didu ché nhu dugc mo ta trong tai lidu cua tac gia Vovk et al. (Synlett
2006, 3, 375-378) hodc trong tai liéu PL2004/369318, bang cach gia nhiét aldehyt béo
hodc thom I v6i cacbamat, vi du metyl cacbamat, etyl cacbamat (uretan) hoac benzyl
cacbamat v6i su ¢6 mit cua axit Bronsted manh hodc axit Lewis, vi du axit sulfuric,
hydro clorua, axit p-toluensulfonic, Amberlyst 15, axit tetrafloboric, axit trifloaxetic
hodc bo triflorua, khong can dung mdi & dang néng chay hogc trong dung mdi thich hop,
nhu benzen, toluen, axetonitril, dietyl ete, cloroform, anhydrit axetic hodc cac hdn hop
ctia ching. Phan tmg dién ra trong vong tir 1 dén 24 gio. Nhiét do phan Gmg t6t hon 1an
luot nim trong khoang tir nhiét do trong phong dén 160°C hoic diém so6i cia dung moi,
mot cach riéng biét. Phan Ung tdt hon dugce thuc hién véi etyl cacbamat ndéng chay lam
chit phan tmg va lugng xuc tac cla axit sulfuric ddc ¢ nhiét do nam trong khoang tur

140 dén 160°C khong cin bat ky dung méi bd sung nao.

Phén tng clo héa (Budc B, hop chét trung gian I — hop chit trung gian IIT) c6
thé duoc tién hanh thuc hién nhu duge mé ta trong tai liéu cta tac gia Vovk et al. (Synlett
2006, 3,375-378) va Sinitsa et al. (J. Org. Chem. USSR 1978, 14, 1107) bang cach gia
nhiét hop chit trung gian II cing v6i tic nhén clo hoéa, vi du phospho pentaclorua,

phosphoryl clorua hodc sulfuryl clorua trong dung méi hitu co, vi du benzen hodc toluen.
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Phan Ung dién ra trong vong tir 1 dén 24 gio. Nhiét do phan ung t6t hon ndm trong
khoang tir 50°C dén 150°C.

Theo cach khac, cac hop chit trung gian I1I ¢6 thé duoc didu ché nhu duge md
ta trong tai liéu cua tdc gia Jochims et al. Chem. Ber. 1982, 115, 860-870) bang phan
mg a-halogen hoa clia cac isoxyanat béo, vi du benzyl isoxyanat, vi du s dung tdc nhan
brom héa, vi du N-bromosuxinimit. C4c isoxyanat co thé duoc téng hop nhu duge mod
ta trong tai liéu US6207665 va trong tai liéu cua tac gia Charalambides et al. (Synth.
Commun. 2007, 37, 1037-1044), bing cach cho tién chit amin phan tmg v&i phosgen.

Céc hop chét trung gian V (Buéce C, hop chét trung gian IV — c4c hop chit trung
gian V) co thé dugc diéu ché nhu duge mo ta trong tai liéu cta tac gia Chen et al. (Synzh.
Commun. 2010, 40, 2506-2510) va cua tac gia Tietcheu et al. (J. Heterocyclic Chem.
2002, 39, 965-973) bang cac tién hanh phan ting giita xyclopentan-1,3-dion (IV) va mot
amin béo hoic thom véi su ¢6 mit clia chét xtc téc, vi du ytterbi triflat [Yb(OTf)s] hodc
axit, vi du hydro clorua, axit axetic hodc axit p-toluensulfonic, tlly y trong dung moi, vi
du nudc, axit axetic, axetonitril, benzen, toluen. Phan ing dién ra trong vong tir 1 dén
24 gidy. Nhiét d phan tmg tdt hon nim trong khoang tir nhiét d9 trong phong dén 120°C,
tdt nhat 13 nhiét d6 trong phong.

Theo cach khéc, cac hop chét trung gian V ¢6 thé dugc didu ché nhu duge mo ta
trong tai liéu cta tac gia Scott et al. (J. Med. Chem. 1993, 36, 1947-1955) bing phan
ing ngung tu truc tiép hop chét 1,3-dicacbonyl v6i mot amin béo hogc thom dudi didu
kién hoi luu trong dung méi thich hgp, vi du benzen hodc toluen voi viée loai bd nudc
kiéu ddng s6i. Theo cach khéc, cac hop chét trung gian V ¢6 thé dugc diéu ché nhu duoc
mo ta trong t3i lidu clia tic gid Mariano et al. (J. Org. Chem. 1984, 49, 220-228) bang
cach tién hanh phan tng gilta mdt amin béo hodc thom véi 3-clo-2-xyclopenten-1-on,

hop chét niy c6 th duoc diéu ché tir xyclopentan-1,3-dion.

Hop chét theo sang ché (Buée D, cc hop chét trung gian III — hop chit theo
sang ché VI) ¢6 thé duge didu ché nhu dugc md ta trong tai lidu cua tac gia Vovk et al.
(Synlett 2006, 3, 375-378), Vovk et al. (Russ. J. Org. Chem. 2010, 46, 709-715) va tic
gia Kushnir et al. (Russ. J. Org. Chem. 2011, 47, 1727-1732) bang cich tién hanh phan

ung gifta hop chét trung gian I1I vé&i hop chét trung gian V trong dung mdi hitu co, vi
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du diclometan, cloroform, benzen hoéc toluen. Phan tmg dién ra trong vong tir 1 dén 24

gidr, Nhiét do phan tmg t6t hon nim trong khoang tir 0°C dén 100°C.

Céc hop chit theo sang ché VII c6 thé dat duoc thong qua con duong tbng hop

duoc md ta trong so dd 2; RE!, RE2 RE3 ¢6 y nghia nhu dugce x4c dinh & trén va dudi

day.
So dd 2
o & . o R o
Lﬂ; H Hoe <\j)\r~rp‘
A R
R™ W R¥ v

Céc hop chit theo sing ché VII (Buée E, cac hop chit theo sang ché VI — cac
hop chét theo sang ché VII, RF3 = alkyl hogc alkyl dugc thé) c6 thé duoc didu ché nhu
dugc mo ta trong tai liéu WO04024700 béang cach cho hop chét theo sang ché VI phan
{mg v&i tac nhan alkyl hoa, vi du dialkyl sulfat, vi du dimetyl sulfat, alkyl halogenua, vi
du metyl iodua hoc alkyl sulfonylat, vi du benzyl tosylat, v6i sy c6 mat cua kiém thich
hop, vi du natri hydrua, natri hydroxit, xesi cacbonat, lithi diisopropylamit, kali
hexametyldisilazit, lithi hexametyldisilazit, chit phan tng hitu co lithi, vi du ters-
butyllithi hodc chit phan tmg Grignard, vi du isopropylmagieclorua, trong dung méi hitu
co, vi du tetrahydrofuran, N,N-dimetylformamit, axetonitril, 1,4-dioxan, diclometan
hoic toluen. Phan ting dién ra trong vong tir 1 dén 72 gio. Nhiét do phan tng t6t hon

ndm trong khoang tir 0°C dén 100°C.

Céc hop chét theo séng ché XIII ¢6 thé dat duge thong qua con duong tbng hop
dwoc mo ta trong so dd 3; R™, R, RE!, R¥? ¢6 ¥ nghia nhu dugc x4c dinh & trén va

dudi day.
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Céc hop chét trung gian 4-nitrophenyl cacbamat XII (Budc K, cac hop chét theo
sang ché VI — céc hop chét trung gian XII) c6 thé duoc diéu ché nhu duoc mo ta trong
tai lidu WO09080199, bing cach cho hop chit theo sang ché VI phan {mg véi 4-nitro-
phenyl cloroformat véi sy 6 mit cua kiém, vi du trietylamin, N,N-diisopropyletylamin
hodc N-metylmorpholin, tiy y v6i s ¢6 mit cua chét xuc tac, vi du 4-dimetylamino-
pyridin, trong dung méi hiru co, vi du diclometan, tetrahydrofuran, axetonitril hodc
N,N-dimetylformamit. Phan tmg dién ra trong vong tir 1 dén 24 gid. Nhiét 6 phan tng
t6t hon ndm trong khoang tir 0°C dén 50°C, t6t nhét 12 nhi€t do trong phong.

Céc hop chit theo sang ché XIIT (Buéc L, cac hop chét trung gian 4-nitrophenyl
cacbamat XII — cac hop chét theo sang ché XIIT) c¢6 thé dugc didu ché nhu duoc mo ta
trong tai liéu WO09080199, bang cach cho hop chit trung gian XII phan ting v6i amin
RUNH, hoic RMRIVNH trong dung mdi hitu co, vi du diclometan, axetonitril,
tetrahydrofuran, 1,4-dioxan, toluen hodc N,N-dimetylformamit. Phan img dién ra trong
vong tir 1 dén 72 gid. Nhiét d phan tmg t8t hon nim trong khoang tir 0°C dén 50°C, tot
nhét 13 nhiét do trong phong.

Ngoai con duong tong hop duge md ta trong so dd 1, cac hop chit theo séang ché
VI cfing ¢6 thé dat duge st dung con dudng tdng hop dugc md ta trong so d6 4, RE1,

RE2 ¢4 y nghia nhu dugc x4c dinh ¢ trén va dudi day.
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Céc hop chét trung gian XV (Budc O, hop chét trung gian I — hop chét trung
gian XV) c6 thé duoc diéu ché nhu duoc mo ta trong tai lidu cta tic gia Best et al. (J.
Am. Chem. Soc. 2012, 134, 18193-18196) hodc trong tai liéu cua tac gid Yang et al.
(Org. Synth. 2009, 86, 11-17), bang cach cho mot aldehyt thom I phan tmg véi sulfinat
thich hop, vi du axit natri benzensulfinic va cacbamat thich hop, vi du metyl cacbamat
hoic fert-butyl cacbamat, véi sw ¢6 mit cua axit thich hop, vi du axit formic, trong dung
mdi thich hop, vi du tetrahydrofuran, etanol, metanol hodc hdn hop cta cac dung moi,
vi du tetrahydrofuran va nuéc. Theo cach khac, nhu dwoc mo ta trong tai li€u cia tac
gia Reingruber et al. (Adv. Synth. Catal. 2009, 351, 1019-1024) hogc trong tai liéu
WO006136305, axit Lewis thich hop, vi du trimetylsilyl clorua, ¢6 thé duoc str dung 1am
axit va axetonitril hodc toluen c6 thé duogc sir dung 1am dung mdi. Phan Gng dién ra
trong thoi gian tir 1 dén 6 ngdy. Nhiét do phan tmg t6t hon nam trong khoang tir 0°C
dén 50°C, tbt nhét 13 nhiét do trong phong.

Céc hop chét trung gian XVI (Buéce P, hop chét trung gian XV — hop chét trung
gian XVI) co thé duoc diéu ché tuong tw nhu phuong phap dugc md ta trong phuong
phap diéu hop chét theo sang ché VI (So dd 1, Bude D, hop chét trung gian ITT — hop
chit theo sang ché VI), bang cach cho hop chit trung gian XV phan tng véi hop chat

trung gian V véi sy c6 mit cua kiém thich hop, vi du natri hydrua hodc natri fert-butoxit,
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trong dung mdi hitu co thich hop, vi du tetrahydrofuran hodc 2-metyltetrahydrofuran.
Phan Ung dién ra trong thoi gian tir 1 dén 24 gid. Nhiét 6 phan (g t6t hon ndm trong

khoang tir 0°C dén 50°C, t6t nhat 13 nhiét do trong phong.

Céc hop chit trung gian XVII (Bude Q, hop chét trung gian XVI — hop chit
trung gian XVII) c6 thé dugc didu ché bang cach cho hop chét trung gian XVI phan ing
v6i axit thich hop, vi du hydro clorua, trong dung mdi thich hop, vi du 1,4-dioxan. Phan
mg dién ra trong thoi gian tir 1 dén 72 giv. Nhiét &6 phan ing t5t hon ndm trong khoang

tir 0°C dén nhiét do trong phong, tdt nhét 13 nhiét d6 trong phong.

Céc hop chat theo sing ché VI (Bude R, hop chit trung gian XVII — hop chét
theo sang ché VI) ¢c6 thé duoc diéu ché nhu duwoc mo ta trong tai liéu cua tic gia
Csiitortoki et al. (Tetrahedron Lett. 2011, 67, 8564-8571) hodc trong tai liéu
WO11042145, bang cach cho hop chét trung gian XVII phan tng véi chét phan tng
thich hop, vi du phosgen, triphosgen hodc cacbonyl diimidazol, v6i sy c6 méat cia kiém
thich hop, vi du trietylamin, N,N-diisopropyletylamin, pyridin hodc natri cacbonat, trong
dung mai thich hop, vi du axetonitril, diclometan hogc toluen. Phan ng dién ra trong
thor gian tir 1 dén 72 gio. Nhiét do phan ang tdt hon nim trong khoang tir 0°C dén 50°C,
t6t nhat 12 nhiét d6 trong phong.

Céc hop chit theo sang ché XX c6 thé dat duoc thong qua con dudng tong hop
duoc mo ta trong so dd 5; RY, RE2, RE3 ¢4 y nghia nhu dugc xac dinh & trén va dudi

day.
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Céc hop chét trung gian XIX (Budc S, cac hop chét XVIII —> c4c hop chat XTX,
RE3 = H hoic alkyl) ¢6 thé dugc didu ché bang cach cho hop chét trung gian flo XVIII
phan g véi thiol RV-SH véi su ¢6 mit cua kiém thich hop, vi du natri hydrua, natri
hydroxit, xesi cacbonat, lithi diisopropylamit, kali hexametyldisilazit, lithi
hexametyldisilazit, chit phan tmg hitu co lithi, vi du ters-butyllithi hodc chit phan ting
Grignard, vi du isopropylmagieclorua, trong dung méi hiu co, vi du
N,N-dimetylformamit, tetrahydrofuran, axetonitril, 1,4-dioxan, diclometan hodc toluen.
Phan ung dién ra trong vong tir 1 dén 72 gid. Nhiét do phén ung tdt hon nam trong
khoang tir 0°C dén 100°C.

Céc hop chat theo sang ché XX c6 thé dugc diéu ché bang phan ting oxy hoa cta
céc hop chét trung gian sulfua XIX (Bude T, cac hop chét trung gian XIX — céc hop
chit theo séng ché XX, RE? = H hoic alkyl) v6i tdc nhén oxy héa, vi du hydro peroxit,
axit 3-clo-perbenzoic, axit periodic, natri periodat, kali permanganat, san phim cong
ure-hydro peroxit, tiy y véi su 6 mit cuia chét xtc tac kim loai, trong dung mdi thich
hop, vi du diclometan, cloroform, metanol, etanol, nuge hodc hdn hop ctia ching. Phan
tmg dién ra trong vong tir 1 dén 72 gio. Nhiét do phéan Gmg t5t hon nam trong khoang tr

nhiét do trong phong dén diém s6i ctia dung moi duge st dung.

Céc hop chat theo sang ché mang nhém sulfoxit c6 thé duoc didu ché bang phan
ng oxy hoa cuia cac hop chét trung gian sulfua tuong Gng voi tdc nhan oxy héa, vi du
hydro peroxit, axit 3-clo-perbenzoic, axit periodic, natri periodat, fert-butyl
hydroperoxit, san phém cong ure-hydro peroxit, tlly y v6i sw ¢6 mat cua chét xtc tac

kim loai, vi du metyltrioxoreni, FeCls, Sc(OTf)3, céc phtic titan (IV), trong dung moi
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thich hop, vi du diclometan, cloroform, metanol etanol, nu6c hodc hdn hop ctia chiing.
Phan tGng dién ra trong vong tir 1 dén 72 gio. Nhiét do phan Gng tbt hon nam trong
khoang tr nhiét d6 trong phong dén diém s6i ctia dung mdi dugc st dung.

Vi du thwe hién sdng ché

Céac nhéan xét so b

Thuét ngit nhiét d§ trong phong dé chi nhiét 4o khoang 20°C. Theo nguyén tic,
phé 'H NMR va/hodic phd khdi da thu duge tir cée hop chét duoc diéu ché. Thoi gian
duy tri xdc dinh dugc do trong cac didu kién sau (TFA: axit trifloaxetic, DEA:

dietylamin, scCO: cacbon dioxit siéu t6i han):

Tén phuong phép: V011_S01
Cot: XBridge C18, 4,6 x 30mm, 3,5um
Nha cung cap cot: Waters
Gradient/Dung | % dung moi _ _
% dung moi Dong chay Nhiét do
moi [H20O, NH3 o
[axetonitril] [ml/phut] [°C]
Thoi gian [phut] 0,1%]
0,0 97 3 5 60
0,2 97 3 5 60
1,6 0 100 5 60
1,7 0 100 5 60
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Tén phuong phap:

V012_S01

Cot:

XBridge C18, 4,6 x 30mm, 3,5pm

Nha cung cap ct: Waters
Gradient/Dung | % dung moi
_ % dung mdi Dong chay Nhiét do
moi [H20, TFA
o [axetonitril ] [ml/phut] [°C]
Thoi gian [phut] 0,1%]
0,0 97 3 5 60
0,2 97 3 5 60
1,6 0 100 5 60
1,7 0 100 5 60
Tén phuong phap: X012 _S01
Cot: Xbridge BEH C18, 2,1 x 30mm, 1,7um
Nha cung cip cot: Waters
Gradient/Dung | % dung moi _
. % dung moi Dong chay Nhiét do
mdi [H20, TFA _
[axetonitril ] [ml/phut] [°C]
Thoi gian [phut] 0,1%]
0,0 99 1 1,6 60
0,02 99 1 1,6 60
1,00 0 100 1,6 60
1,10 0 100 1,6 60
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Tén phuong phap:

X012_S02

Cot:

Xbridge BEH C18, 2,1 x 30mm, 1,7um

Nha cung cp cot: Waters
Gradient/Dung | % dung moi
) % dung moi Dong chay Nhiét do

moi [H20, TFA
) [axetonitril] [ml/pht] [°C]

Thoi gian [phut] 0,1%]
0,0 99 1 1,3 60
0,02 99 1 1,3 60
1,00 0 100 1,3 60
1,10 0 100 1,3 60

Tén phuong phap: 7011 _S03

Cot: XBridge C18, 3 x 30mm, 2,5um

Nha cung cép cot: Waters

Gradi % d Oi
radient/Dung | - % dung mo1 % dung mdi Dong chay Nhiét do
01 H>0, NH

ot [H0.NEs | cetonitril] | [m/phit] [°C]

Thoi gian [phut] 0,1%]
0,00 97 3 2,2 60
0,20 97 3 2,2 60
1,20 0 100 2,2 60
1,25 0 100 3 60
1,40 0 100 3 60
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Tén phuong phap: 7017 _S04
Cot: ZORBAX™ SB-Cig, 3 x 30mm, 1,8um
Nha cung cap cbt: Agilent
Gradient/D % d Oi
radientiung | 7o CHREMOL | o/ qungméi | Dong chay Nhiét 46
moi [H20, TFA o .
[axetonitril ] [ml/phut] [°C]
Thoi gian [phut] 0,1%]
0,00 97 3 2,2 60
0,20 97 3 2,2 60
1,20 0 100 2,2 60
1,25 0 100 3 60
1,40 0 100 3 60
Tén phuong phép: 7018 S04
Cot: Sunfire, 3 x 30 mm, 2,5um
Nha cung cap cot: Waters
Gradient/Dung | % dung moi . )
% dung moi Dong chay Nhiét do
moi [H20, TFA o
[axetonitril] [ml/phut] [°C]
Thoi gian [phut] 0,1%]
0,00 97 3 2,2 60
0,20 97 3 2,2 60
1,20 0 100 2,2 60
1,25 0 100 3 60
1,40 0 100 3 60
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Tén phuong phép: 005_CAO01
Cot: SunFire C18, 3,0 x 30mm, 2,5um
Nha cung cp cot: Waters
Gradient/Dung | % dung moi _
_ % dung moi Dong chay Nhiét do
moi [H20, TFA
o [axetonitril] [ml/phut] [°C]
Thoi gian [phut] 0,1%]
0,0 98 2 2,0 60,0
1,2 0 100 2,0 60,0
1,4 0 100 2,0 60,0
Tén phuong phép: 005_CAO07
Cot: SunFire C18, 3,0 x 30mm, 2,5um

Nha cung cip cot:

Waters

Gradient/D % d O
radientung | 7o QURSMOL 1 o/ qungméi | Déng chay Nhiét o
moi [H20, TFA . )
[axetonitril] [ml/phut] [°C]
Thoi gian [phut] 0,1%]
0,0 95 5 1,5 60,0
1,3 0 100 1,5 60,0
1,5 0 100 1,5 60,0
1,6 95 5 1,5 60,0
Tén phuong phap: I TA 20 MeOH_NH3
Cot: Chiralpak IA 4,6 x 250mm, Spm
Nha cung cap cot: Daicel
Gradient/ % dung moi % d D N Nhiét d Ap suat
Al ung moi ong cha iét do ,
Dungmdi | nreop, |7 ci) l/g ) ]y [ 'C] " | dbikhang
o sc ml/phut °
Thoi gian | 0N | | Il [bar]
[phit]
10 phut 20 80 4 40 150
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Tén phuong phép: I TA 25 MeOH_NH3
Cot: Chiralpak IA 4,6 x 250mm, Sum
Nha cung cip cot: Daicel
Gradient/ ] .
| % dung moi Ap suat
Dung moi1 [MeOH % dung moi | Dong chay Nhiét do 6 K
¢OH, 01 khéan
Thoi gian [scCO2] [ml/phut] [°C] s
) 20mM NH;j] [bar]
[phut]
10 phut 25 75 4 40 150
Tén phuong phép: I IB 20 MeOH_DEA
Cot: Chiralpak IB 4,6 x 250mm, Sum
Nha cung cap cot: Daicel
Gradient/ . .
| % dung mdi . Ap suat
Dung moi IMcOH % dung m6i | Dong chay Nhiét do .
eOH, 01 khan,
Thoi gian [scCO2 [ml/phut] [°C s
p
) DEA 0,2%] [bar]
[phut]
10 phut 20 80 4 40 150
Tén phuong phap: I IB 20 MeOH_NH3
Cot: Chiralpak IB 4,6 x 250mm, Spm
Nha cung cip cot: Daicel
Gradient/ .. , B
% dung moi Ap suat
Dung mdi [MeOH % dung mdi | Dong chay Nhiét do 61 ki
eOH, 0i khang
Thoi gi scCO2] ml/phut °C]
OB | OmM NH;] [ [ml/phi] [ [bar]
[phut]
10 phut 20 80 4 40 150
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Tén phuong phap: I IC 25 MeOH _NH3
Cot: Chiralpak IC 4,6 x 250mm, Spm
Nha cung cép cot: Daicel
Gradient/ , .
| % dung moi ) Ap suat
Dung moi (MeOIH % dung moi | Dong chay Nhiét do 461 K
eOH, 01 khan
Thoi gian [scCO2] [ml/phut] [°C] s
20mM NH;s] [bar]
[phut]
10 phut 25 75 4 40 150
Tén phuong phép: I IC 30 MeOH_NH3
Cot: Chiralpak IC 4,6 x 250mm, Sum
Nha cung cip cot: Daicel
Gradient/ . .
| % dung moi Ap suat
Dung moi IMcOH % dung moi | Dong chay Nhiét do 61 I
eOH, 01 khan
Thoi gian [scCO2] [ml/phut] [°C] s
20mM NH3] [bar]
[phut]
10 phut 30 70 4 40 150
Tén phuong phap: I IC 40 MeOH_NH3
Cot: Chiralpak IC 4,6 x 250mm, Spm
Nha cung cp cot: Daicel
Gradient/ . .
% dung moi . Ap suat
Dung moi (MeOIH % dung moi | Dong chay | Nhiét dd i ks
eOH, 0i khang
Thoi gian [scCO2] [ml/phut] [°C]
20mM NH] [bar]
[phut]
10 phut 40 60 4 40 150

Téng hop nguyén liéu khoi dau

Céc nguyén liéu khoi dau sau duoc dieu che nhu duoc mo ta trong tai liéu vién dan:
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3-(3~(Triflometyl)phenylamino)xyclopent-2-enon: Aust. J. Chem. 2005, 58, 870-876.
Téng hop cac hop chét trung gian
Hop chat trung gian A.1

fer--butyl este cta axit {(2-bromo-4-xyano-phenyl)-[5-oxo-2-(3-triflometyl-

phenylamino)-xyclopent-1-enyl]-metyl} _cacbamic

Bude 1:
tert-butyl este cta axit [benzensulfonyl-(2-bromo-4-xyano-phenyl)-metyl]-cacbamic

Axit formic (3,9mL, 104mmol) dugc bd sung vao hdn hop cua fert-butyl
cacbamat (1,90g, 16,2mmol), 2-bromo-4-xyanobenzaldehyt (CAS# 89891-69-0, 341g,
16,2mmol) va natri benzensulfinat (2,67g, 16,2mmol) trong hdn hop ctia THF (7,0mL)
va nude (60mL) va hdén hop duge khudy ¢ nhiét d trong phong trong thoi gian 6 ngay.
Nuéc (180mL) dugc bd sung vao d6 va chét két tiia dugc loc ra va dugc ria bang nude.
Chét két toa duoc xir Iy bang rert-butyl metyl ete (30mL), va hdn hop duge khudy trong
thoi gian 30 phut. Chét két taa duoc loc ra, duge rira bang zert-butyl metyl ete va lam
kho. Hiéu sudt: 3,35g. Phd khéi ESL: [M+H]" = 451 (mau ddng vi brom); thoi gian duy
tri HPLC: 0,66 phut (X012_S01).

Budc 2:

tert-butyl este cua axit {(2-bromo-4-xyano-phenyl)-[5-oxo-2-(3-triflometyl-

phenylamino)-xyclopent-1-enyl]-metyl}-cacbamic
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Natri hydrua (60% trong déau khoang, 360mg, 9,00mmol) dugc bd sung theo céc
phan nhé vio hdn hop cua 3-(3-(triflometyl)phenylamino)xyclopent-2-enon (2,16g¢,
8,96mmol) va 2-metyltetrahydrofuran (30mL). Sau thoi gian 30 phut, fer#-butyl este ctia
axit [benzensulfonyl-(2-bromo-4-xyano-phenyl)-metyl]-cacbamic (Bude 1, 3,35g,
7,43mmol) duoc bd sung vao d6 va hdn hop duge khudy & nhiét @ trong phong trong
thoi gian 2 gio. Nude duge bd sung vao d6 va cac pha dugc tach riéng. Pha nuéce dugc
chiét bang etyl axetat va cac pha hiru co két hop duoc rira bang nude, 1am kho trén
MgSO4 va cd trong diéu kién 4p suét giam. Phan con lai dugc xu Iy béng tert-butyl metyl
ete va hdn hop dugc khuéy trong thoi gian 15 phut. Chét két taa duoc loc ra, duge ria
bing tert-butyl metyl ete va 1am kho. Hidu sut: 3,18g. Phd khéi ESI: [M+H]" = 550
(miu ddng vi brom); thoi gian duy tri HPLC: 0,73 phut (X012_S01).

Hop chdt trung gian A.2

&

fo) Br
‘ NH,*HCI
NH
E
- F

4-{ Amino-[5-ox0-2-(3-triflometyl-phenylamino)-xyclopent-1-enyl] -metyl}-3-bromo-

benzonitril hydroclorua

Dung dich chira hydro clorua trong 1,4-dioxan (4M, 15,2mL, 61mmol) duoc bd
sung vao hdn hop cua fert-butyl este clia axit {(2-bromo-4-xyano-phenyl)-[5-0x0-2-(3-
triflometyl-phenylamino)-xyclopent-1-enyl]-metyl}-cacbamic (Hop chit trung gian
A.l, 6,71g, 12,2mmol) trong 1,4-dioxan (30mL). Hbn hop dugc khudy & nhiét 49 trong
phong trong thdi gian 2 gitr va sau d6, dugc 1am lanh trong chau nuée da. Chat két tia
duoc loc ra, dugc rua bang axetonitril lanh va dietyl ete va lam kho. Hiéu suit: 5,90g.
Phd khéi ESI: [M+H]" = 450 (mAu ddng vi brom); thoi gian duy tri HPLC: 1,17 phit
(V011_S01).
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Hop chdt trung gian A.3

(s

(0]
NH
LA

(0]
@\'(F
FF

3-Bromo-4-[2,5-dioxo-1-(3-triflometyl-phenyl)-2,3,4,5,6,7-hexahydro-1H-

r

xyclopentapyrimidin-4-yl]-benzonitril

Trietylamin (4,11mL, 29,3mmol) dugc bd sung vao hdn hop ctia 4-{amino-[5-
0x0-2-(3-triflometyl-phenylamino)-xyclopent-1-enyl]-metyl} -3-bromo-benzonitril
hydroclorua (Hop chét trung gian A.2, 28,5g, 58,6mmol) va 1,1’-cacbonyldiimidazol
(11,9g, 73,2mmol) trong axetonitril (290mL) va hdn hop duoc khudy & nhiét do trong
phong qua dém. Nudce (1,5L) duge bd sung vao d6 va chét két ta duogc loc ra, duoc ria
biing nude va lam kho. Hiu sudt: 24,5g. Phé khdi ESI: [M+H]" = 476 (méu dong vi
brom); thoi gian duy tri HPLC: 1,11 phut (V011_S01). |

Hop chét trung gian A.4

3-Bromo-4-[3-metyl-2,5-dioxo-1-(3-triflometyl-phenyl)-2,3,4,5,6,7-hexahydro-1H-

xyclopentapyrimidin-4-yl]-benzonitril

Metyliodua (3,6 1mL, 58,0mmol) dugc bd sung vao hdn hgp cua 3-bromo-4-(2,5-
dioxo-1 -(3-(triﬂometyl)phenyl)-2,3,4,5,6,7-hexahydro-1H-Xyclopentapyrimidin-4-
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yl)benzonitril (Hop chét trung gian A.3, 23,0g, 48,3mmol) va xesi cacbonat (20,5g,
62,8mmol) trong DMF (230mL) va Khuiy hdn hop phan Gng & nhiét d6 trong phong
qua dém. Nudc va etyl axetat duoc bd sung vao d6 va céc pha duogc tach riéng. Pha hitu
co duoge rira bing nude, lam khd trén MgSO4 va co dic. Hidu sudt: 24,0g. Phd khéi EST:
[M+H]" = 490 (mAu d6ng vi brom); thoi gian duy tri HPLC: 1,18 phut (VO11_S01).

Hop cht trung gian A.5

Metyl este ctia axit 5-xyano-2-[3-metyl-2,5-dioxo-1-(3 -triflometyl-phenyl)-2,3,4,5,6,7-
hexahydro-1H-xyclopentapyrimidin-4-yl]-benzoic

Dung dich chta 3-bromo-4-[3-metyl-2,5-dioxo-1-(3-triflometyl-phenyl)-
2,3,4,5,6,7-hexahydro-1H-xyclopentapyrimidin-4-yl]-benzonitril (Hop chét trung gian
A4, 11,85g, 24,2mmol), 1,1-bis(diphenylphosphino)-feroxen (1,34g, 2,42mmol),
paladi axetat (0,27g, 1,21mmol) va natri axetat (5,95g, 72,5mmol) duogc xu ly béng
cacbon monoxit tai 4p sudt 5 bar va nhiét do 100°C trong thoi gian 40 gi¢. Sau khi lam
bay hoi céac chit d& bay hoi trong didu kién &p sudt giam, nudc va etyl axetat dugc bd
sung vao d6 va cac pha dugc tach riéng. Lam khd pha hitu co trén MgSO4 va cd dac
trong diéu kién ap suét giam. Phan con lai dugc tinh ché bang phuong phap sic ky nhanh
trén silic oxit (xyclohexan/etyl axetat 1:1). Higu suét: 8,0g. Phd khbi EST: [M+H]" =
470; thoi gian duy tri HPLC: 1,15 phat (VO11_S01).

Hop chdt trung gian A.6
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N
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Q _OH
N
(1 A
CF

Axit  5-xyano-2-[3-metyl-2,5-dioxo-1-(3-triflometyl-phenyl)-2,3,4,5,6,7-hexahydro-
1H-xyclopentapyrimidin-4-yl]-benzoic

Hbn hop ctia metyl este clia axit 5-xyano-2-[3-metyl-2,5-dioxo-1-(3-triflometyl-
phenyl)-2,3,4,5,6,7-hexahydro-1H-xyclopentapyrimidin-4-yl]-benzoic (Hop chét trung
gian A.5, 6,70g, 14,3mmol) va lithi hydroxit (1,03g, 42,8mmol) trong 1,4-dioxan
(135mL) va nude (67,0mL) duge khudy & nhiét do trong phong trong thoi gian 90 phut.
Nuée (250mL) va axit clohydric (1,0M, 44mL) duoc b sung vao d6 va hdn hop phan
g duoc chiét bing etyl axetat. Pha hitu co duoc rira bang nudc, lam kho trén MgSOx4
v ¢6 trong didu kién &p suét giam. Hiéu suét: 6,2g. Phd khéi ESI: [M+H]" = 456; thoi
gian duy tri HPLC: 0,63 phut (X012_S01).

Hop chit trung gian A.7

(0]
N
N,g

3-Formyl-4-[3-metyl-2,5-dioxo-1-(3-triflometyl-phenyl)-2,3,4,5,6,7 -hexahydro-1H-

xyclopentapyrimidin-4-yl]-benzonitril
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Dess-Martin periodinan (2,36g; 5,57mmol) duoc bd sung vao dung dich chira 3-
hydroxymetyl-4-[3-metyl-2,5-dioxo-1-(3-triflometyl-phenyl)-2,3,4,5,6,7-hexahydro-
1H-xyclopentapyrimidin-4-yl]-benzonitril (vi du A.1; 2,05g; 4,644mmol) trong
diclometan (100mL) va hdn hop duoc khudy & nhiét do trong phong trong thoi gian 90
phut. Lam dimg hdn hop phan Gng bang hdn hop cta dung dich natri thiosulfat 10%
(50mL) va dung dich NaHCO3 bdo hoa (50mL) va cac pha dugc tach riéng. Lép nudce
duge chiét bang diclometan. Rira 16p hitu co két hop bang nuéc, 1am kho trén MgSOs4
va cd dic trong diéu kién ap sudt giam. Phan con lai dwoc tinh ché bang phuong phip
sdc ky nhanh trén silic oxit (diclometan/ metanol 98:2). Hi¢u suat: 510mg; Phd khéi
ESI: [M+H]" = 440; thoi gian duy tri HPLC: 0,63 phut (X012_S02).

Hop chit trung gian B.1

tert-butyl este cta axit {(4-xyano-2-flo-phenyl)-[ 5-ox0-2-(3-triflometyl-phenylamino)-
xyclopent-1-enyl]-metyl }-cacbamic

Hop chit trung gian B.1 dugc didu ché theo cach twong tw nhu duoc mo ta bi
v61 hop chét trung gian A. 1, thay thé 2-bromo-4-xyanobenzaldehyt bang 3-flo-4-formyl-
benzonitril (CAS# 105942-10-7) 1am nguyén liéu khoi du. Tién hanh tinh ché nguyén
liéu thd biang phuong phap HPLC pha dao (Waters SunFire™.-Cis, gradient cia axeto-
nitril trong nuée, axit formic 0,1%). Phd khdi ESI: [M+H]" = 490; thoi gian duy tri
HPLC: 1,13 phut (Z018_S04).

Hop chdt trung gian B.2

-48-



29875

®

o F
U NH,*HCI
NH
CF,

4-{ Amino-[5-ox0-2-(3-triflometyl-phenylamino)-xyclopent-1-enyl] -metyl}-3-flo-
benzonitril hydroclorua

Hop chit trung gian B.2 dugc didu ché theo cach tuong tu nhu dugc md ta a6i
v6i hop chét trung gian A.2, thay thé hop chit trung gian A.1 bing hop chit trung gian
B.1 1am nguyén liéu khoi dAu. Phd khdi ESI: [M+H-NH;]* = 373; thoi gian duy tri
HPLC: 0,81 phut (Z018_S04).

Hop chat trung gian B.3

4-[2,5-Dioxo-1-(3-triflometyl-phenyl)-2,3,4,5,6,7-hexahydro-1H-
xyclopentapyrimidin-4-yl]-3-flo-benzonitril

Hop chét trung gian B.3 dugc diu ché theo cach tuong tu nhu dugc mo ta dbi
v6i hop chét trung gian A.3, thay thé hop chit trung gian A.2 bang hop chét trung gian
B.2 1am nguyén liéu khéi dAu. Phd khdi ESI: [M+H]* = 416; thoi gian duy tri HPLC:
0,97 phtt (Z018_S04).
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Hop chit trung gian B.4

F

4-[2,5-Dioxo-1-(3-triﬂometyl-phenyl)-2,3,4,5,6,7-hexahydro-1H—
xyclopentapyrimidin-4-yl]-3—(3-hydroxy—propylsulfanyl)-benzonitril

B4 sung 3-mercapto-1-propanol (55uL, 0,64mmol) & nhiét d§ 0°C vao hdn hop
cua natri hydrua (55% trong dau khoéang, 32mg, 0,73mmol) trong DMF (0,30mL) va
hdn hop duge khudy & nhiét d6 0°C trong thoi gian 25 phut. Dung dich chira 4-[2,5-
dioxo-1-(3-triflometyl-phenyl)-2,3,4,5,6,7-hexahydro- 1H-xyclopentapyrimidin-4-yl]-
3-flo-benzonitril (Hop chat trung gian B.3, 110mg, 0,21mmol) trong DMF (0,30mL)
duoc bd sung vao d6 va hdn hop duge khudy ¢ nhiét dd trong phong trong thoi gian 2,5
gi®r. Lam dimng hén hop phan tmg bang nudc, axit héa béng axit axetic lodng va tinh ché
bang phuong phap HPLC pha dao (Waters SunF ire™-Cs, gradient clia axetonitril trong
nuée, TFA 0,1%). Hiéu sudt: 13mg. Phd khdi ESI: [M+H]" = 488; thoi gian duy tri
HPLC: 0,93 phut (Z018_S04).

Hop chét trung gian B.4.1 sau ddy duogc didu ché theo cach twong tu nhu duoc
md ta dbi v6i hop chit trung gian B.4, thay thé 3-mercapto-1-propanol bang 2-metoxy-

etanthiol 1am nguyén li¢u khai dau.
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<
Hop chit trung Thoi gian duy | Phuong pha
. RM MS [M+H]* s Y & b
gian tri [phut] HPLC:
B.4.1 gON 488 1,00 7018_S04
Hop chdt trung gian B.5

N "0
©¥F
EF

3-flo-4-[3-metyl-2,5-dioxo-1-(3-triflometyl-phenyl)-2,3,4,5,6,7 -hexahydro-1H-

xyclopentapyrimidin-4-yl]-benzonitril

Hop chét trung gian B.5 dugc didu ché theo cach twong tw nhu duge mo ta adi

v6i hop chét trung gian A4, thay thé hop chét trung gian A.3 bing hop chét trung gian

B.3. Tinh ché hdén hop phan ng biang phuong phap HPLC pha dédo (Agilent

ZORBAX™ SB-Cs, gradient clia axetonitril trong nuéc, TFA 0,1%). Pho khoi BSI

[M+H]* = 430; thoi gian duy tri HPLC: 1,02 phut (Z018_S04).

Hop chdt trung gian B.6
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3-(2-Hydroxy-etylsulfanyl)-4-[ 3-metyl-2,5-dioxo-1-(3 -triflometyl-phenyl)-2,3,4,5,6,7-
hexahydro-1H-xyclopentapyrimidin-4-yl]-benzonitril

Hop chét trung gian B.6 dugc didu ché theo cach tuong tu nhu duge mo ta adi
v6i hop chit trung gian B.4, thay thé hop chét trung gian B.3 bang hop chét trung gian
B.5 va 3-mercapto-1-propanol béng 2-mercaptoetanol lan luot 13m nguyén liéu khoi
dAu. Phd khéi ESI: [M+H]* = 488; thoi gian duy tri HPLC: 0,97 phiit (Z018_S04).

Cac hop chét trung gian B.6.1 va B.6.2 sau day duoc diu ché theo cach twong tu
nhu duge mé ta ddi véi hop chét trung gian B.6, 14n luot st dung thiol thich hop lam

nguyén li¢u khoi dau.

o
4G
N ’gO
E:L~:Lc1=3
Hop chit trung R MS Thoi gian Phuong phép

gian [M+H]" | duy tri [phut] HPLC:
B.6.1 --8"~"0H 502 0,98 7018 S04
B.6.2 s ~O< 502 1,07 7018_S04

Hop chit trung gian C.1
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4-Formyl-3-metylsulfanyl-benzonitril

Kali cacbonat (3,8g; 27,2mmol) duoc bd sung vao hdn hop cua 3-flo-4-formyl-
benzonitril (2,0g; 13,4mmol) va natri thiometanolat (1,175g; 16,77mmol) trong DMF
(10mL) va hdn hop duge khudy ¢ nhiét do 120°C trong thdi gian 2 gio. Lam lanh hdn
hop phéan Ung bang chau nude d4. Nude duge bd sung vao d6 va chét két tua duogc loc
ra, duge rira bang nudce va lam khd. Hiéu suat: 1,98g. Phd khdi EST: [M+H]" = 178; thoi
gian duy tri HPLC: 0,73 phut (Z011_S03).

Hop cht trung gian C.2

S

OH‘\

3-Etylsulfanyl-4-formyl-benzonitril

Hop chét trung gian C.2 dugc didu ché theo cach tuong tu nhu duoc mo ta adi
v6i hop chét trung gian C.1, thay thé natri thiometanolat bang natri thioetanolat (nhiét
d6 phan tmg 50°C). Phé khdi EST: [M+H]* = 192; thoi gian duy tri HPLC: 0,81 phut
(Z011_S03).

Hop chat trung gian C.3

fert-butyl este cua axit {(4-xyano-2-metylsulfanyl-phenyl)-[5-ox0-2-(3-triflometyl-

phenylamino)-xyclopent-1-enyl]-metyl}-cacbamic

-53-



29875

N
it

>

fo) (0]

e
NH

O

F

Hop chit trung gian C.3 dugc didu ché theo cach tuong tu nhu duge md ta ddi
v6i hop chét trung gian A.1, thay thé 2-bromo-4-xyanobenzaldehyt bang 4-formyl-3-
metylsulfanyl-benzonitril (Hop chét trung gian C.1). Phd khéi ESI: [M+H]* = 518; thoi
gian duy tri HPLC: 1,14 phut (Z017_S04).

Hop chdt trung gian C.4

fert-butyl este cua axit {(4-xyano-2-etylsulfanyl-phenyl)-[ 5-oxo0-2-(3-triflometyl-

phenylamino)-xyclopent-1-enyl]-metyl}-cacbamic

Hop chét trung gian C.4 dugc didu ché theo cach twong ty nhu dugc md ta i
v6i hop chét trung gian A.1, thay thé 2-bromo-4-xyanobenzaldehyt béang 3-etylsulfanyl-
4-formyl-benzonitril (Hop chét trung gian C.2). Phd khdi ESI: [M+H]* = 532; thoi gian
duy tri HPLC: 1,19 phut (Z018_S04).
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Hop chit trung gian C.5

®

o) s”
.] NH,*HCI
NH
CF

3

4-{ Amino-[5-0x0-2-(3-triflometyl-phenylamino)-xyclopent-1-enyl] -metyl}-3-
metylsulfanyl-benzonitril hydroclorua

Dung dich chira hydro clorua trong 1,4-dioxan (4M, SmL, 20mmol) dugc b sung
vao hdn hop cua tert-butyl este cla axit {(4-xyano-2-metylsulfanyl-phenyl)-[ 5-0x0-2-
(3-triflometyl-phenylamino)-xyclopent-1-enyl]-metyl}-cacbamic (Hop chét trung gian
C.3,4,3g, d0 tinh khiét 80%, 6,7mmol) trong axetonitril (10mL) va hén hop duoc khudy
& nhiét do trong phong trong thoi gian 2 gio. Chét két tuia duoc loc ra, duge rira béng
axetonitril lanh vA 1am kho. Hiéu suit: 4,14g. Phd khéi ESI: [M+H]* = 418; thoi gian
duy tri HPLC: 0,90 phut (Z011_S03).

Hop chdt trung gian C.6

N
i

0 I s

(Y[ NHaHel

NH

CF,

4-{ Amino-[5-ox0-2-(3-triflometyl-phenylamino)-xyclopent-1 -enyl]-metyl}-3-

etylsulfanyl-benzonitril hydroclorua
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Hop chit trung gian C.6 duge didu ché theo cach tuong tu nhu duge mo ta doi
v6i hop chat trung gian C.5, thay thé hop chét trung gian C.3 bang hop chit trung gian
C.4. Phé khdi ESI: [M+H]* = 432; thoi gian duy tri HPLC: 0,94 phut (Z011_S03).

Hop chdt trung gian C.7

4-[2,5-Dioxo-1-(3-triflometyl-phenyl)-2,3,4,5,6,7-hexahydro-1H-
xyclopentapyrimidin-4-yl]-3-metylsulfanyl-benzonitril

Trietylamin (95uL, 0,68mmol) dugc bd sung vao hdn hop clia 4- {amino-[5-oxo-
2-(3-triflometyl-phenylamino)-xyclopent-1-enyl]|-metyl}-3 -metylsulfanyl-benzonitril
hydroclorua (Hop chét trung gian C.5, 570mg, 1,13mmol dua vao d9 tinh khiét 90%) va
1,1’-cacbonyldiimidazol (220mg, 1,36mmol) trong axetonitril (3mL) va hdn hop duge
khudy & nhiét do trong phong qua dém. Tién hanh c6 hdn hop phan tng trong didu kién
ap sult giam, va phén con lai duoc xt ly bﬁng nuéc. Chit két taa duoc loc ra, duge rira
bing nuée va lam kho. Hiéu sudt: 460mg; Phd khoi ESI: [M+ H]* = 444; thoi gian duy
tri HPLC: 0,98 phut (Z017_S04).

Hop chdt trung gian C.8
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4-[2,5-Dioxo-1-(3-triflometyl-phenyl)-2,3,4,5,6,7-hexahydro-1H-
xyclopentapyrimidin-4-yl]-3-etylsulfanyl-benzonitril

Hop chét trung gian C.8 dugc didu ché theo cach twong tu nhu duge mo ta a6i
v6i hop chét trung gian C.7, thay thé hop chét trung gian C.5 bing hop chit trung gian
C.6. Phd khdi ESI: [M+H]* = 458; thoi gian duy tri HPLC: 1,03 phut (Z018_S04).

Hop chit trung gian C.9

4-[3-Metyl-2,5-dioxo-1-(3-triflometyl-phenyl)-2,3,4,5,6,7-hexahydro-1H-
xyclopentapyrimidin-4-yl]-3-metylsulfanyl-benzonitril

Metyliodua (834pL, 13,4mmol) dugc bd sung vao hdn hop cua 4-[2,5-dioxo-1-
(3-triﬂometyl-phenyl)-2,3,4,5,6,7-hexahydro-1H-xyclopentapyrimidin—4-yl]-3-
metylsulfanyl-benzonitril (Hop chit trung gian C.7; 1,981g; 4,467mmol) va xesi
cacbonat (2,911g, 8,935mmol) trong DMF (SmL) va Khudy hon hop phan tmg ¢ nhiét
dd trong phong trong thoi gian 2 gid. Tinh ché hdn hop bang phwong phap HPLC pha
dao (Stablebond, gradient cua axetonitril trong nude, TFA 0,1%). Hiéu suét: 1,145g.
Phd khdi ESI: [M+H]" = 458; thoi gian duy tri HPLC: 1,03 phut (Z017_S04).

Hop chit trung gian C.10
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4-[3-Metyl-2,5-dioxo-1-(3-triflometyl-phenyl)-2,3,4,5,6,7-hexahydro-1H-
xyclopentapyrimidin-4-yl]-3-etylsulfanyl-benzonitril

Hop chét trung gian C.10 dugc didu ché theo cach tuong tw nhu duge mé ta dbi
v6i hop chit trung gian C.9, thay thé hop chit trung gian C.7 bang hop chét trung gian
C.8. Phd khdi ESI: [M+H]" = 472; thoi gian duy tri HPLC: 1,09 phiit (Z018_S04).

Hop chdt trung gian C.11.1 va hop chat trung gian C.11.2

N
]

L,
X

2,

F

\o:mn

(o}

3-Metansulfinyl-4-[3-metyl-2,5-dioxo-1-(3-triflometyl-phenyl)-2,3,4,5,6,7-hexahydro-
1H-xyclopentapyrimidin-4-yl]-benzonitril

Axit 3-cloperoxybenzoic (77%, 46mg, 0,203mmol) dugc bd sung & nhiét dd
trong phong vao dung dich chitra 4-[3-metyl-2,5 -dioxo-1-(3-triflometyl-phenyl)-
2.3.4,5,6,7-hexahydro-1H-xyclopentapyrimidin-4-yl]-3-metylsulfanyl-benzonitril
(Hop chét trung gian C.9, 93mg, 0,203mmol) trong diclometan (SmL), va hdn hop duge
khudy trong thoi gian 20 phut. Tién hanh ¢6 hdn hop phan mg trong didu kién 4p suét
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giam va tinh ché bing phwong phdp HPLC pha déo (Sunfire, gradient ctia axetonitril
trong nudc, TFA 0,1%) tao ra 2 chit ddng phan khong ddi quang.

Hop chit trung gian C.11.1:

Hiéu suéit: 46mg; Phd khéi ESI [M+H]" = 474; thoi gian duy tri HPLC: 0,94 pht (chat
ddng phan khong dbi quang rira giai sém) (Z018_S04).

Hop chat trung gian C.11.2:

Hiéu suét: 46mg; Phd khdi ESI [M+H]* = 474; thoi gian duy tri HPLC: 0,96 phut (cht
d6ng phan khong d6i quang rira gidi mudn) (Z018_S04).

Hop chdt trung gian C.12.1va hop chdt trung gian C.12.2

4-[2,5-Dioxo-1-(3-triflometyl-phenyl)-2,3,4,5,6,7-hexahydro-1H-

xyclopentapyrimidin-4-yl]-3-metansulfinyl-benzonitril

Axit 3-cloperoxybenzoic (77%, 51mg, 0,226mmol) dugc bd sung & nhiét do
trong phong vao dung dich chira 4-[2,5-dioxo-1-(3-triflometyl-phenyl)-2,3,4,5,6,7-
hexahydro-1H-xyclopentapyrimidin-4-yl]-3-metylsulfanyl-benzonitril (Hop chét trung
gian C.7, 100mg, 0,226mmol) trong diclometan (3mL) va hén hop duge khudy trong
thosi gian 20 pht. Tién hanh c6 hdn hgp phan tng trong didu kién 4p sudt gidm va tinh
ché bang phuong phap HPLC pha dao (Sunfire, gradient ctia axetonitril trong nudce, TFA
0,1%) taora 2 chit ddng phan khong d6i quang.

Hop chit trung gian C.12.1:

-5O-



29875

Hidu sut: 35mg; Phd khdi ESI [M+H]* = 460; thoi gian duy tri HPLC: 0,90 phit (chét
d6ng phan khong db6i quang rira giai sém) (Z018_S04).

Hop chdt trung gian C.12.2:

Hiéu suat: 26mg; Phd khéi ESI [M+H]* = 460; thoi gian duy tri HPLC: 0,92 phut (chat
ddng phan khong dbi quang rira gidi mudn) (Z018_S04).

Hop chdt trung gian C.13

N

]l

L
o o]
o)

NO

@\‘F
TF

Metylamit cua axit 4-(4-xyano-2-etylsulfanyl-phenyl)-2,5-dioxo-1-(3-triflometyl-
phenyl)-1,2,4,5,6,7-hexahydro-xyclopentapyrimidin-3-cacboxylic

B sung 4-nitrophenylcloformat (160mg; 0,79mmol) va 4-dimetylaminopyridin
(140mg; 1,15mmol) & nhiét do trong phong theo ting phan nho trong thoi gian 5 gio
vao hdn hop cua 4-[2,5-dioxo-1-(3-triflometyl-phenyl)-2,3,4,5,6,7-hexahydro-1H-
xyclopentapyrimidin-4-yl]-3-etylsulfanyl-benzonitril (Hop chét trung gian C.8; 100mg;
do tinh khiét 90%; 0,20mmol) va diisopropyletylamin (130pL; 0,76mmol) trong
axetonitril (1mL). Metylamin (1M trong THF; 1mL; 1,00mmol) dugc bd sung vao hdn
hop chira hop chét trung gian 4-nitrophenyl cacbamat va phan tmg duoc khudy & nhiét
dd trong phong trong thoi gian 1 gio. Tinh ché hdn hop phan tmg bang phuong phap
HPLC pha dao (Sunfire, gradient ctia axetonitril trong nuée, TFA 0,1%). Hiéu suét: 58
mg. Phd khdi EST: [M+H]* = 515; thoi gian duy tri HPLC: 1,08 phat (Z018_S04).

Hop cht trung gian D.1
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fert-butyl este cua axit [benzensulfonyl-(4-xyano-2-metansulfonyl-phenyl)-metyl]-

cacbamic

Axit formic (6,2mL, 164mmol) dugc bd sung vao hdn hop cta fert-butyl
cacbamat (3,05g, 26,0mmol), 4-formyl-3-(metylsulfonyl)benzonitril (diéu ché theo tai
lieu US 2011/34433, 5,44g, 26,0mmol) va natri benzensulfinat (4,27g, 26,0mmol) trong
THF (10,0mL) va nudce (25,0mL) va Khudy hdn hop phan tng & nhiét do trong phong
trong thoi gian 4 ngay. Nude duoc bb sung vao d6 va chét két tua duoc loc ra, dugce rira
bing nuéc va axetonitril va lam khd. Hiéu sudt: 5,10g. Pho khéi ESI: [M+H]* = 451;
thoi gian duy tri HPLC: 0,59 phut (X012_S01).

Hop chdt trung gian D.2

ST
00

A LX

.
)

0o

tert-butyl este cua axit [benzensulfonyl-(4-xyano-2-etansulfonyl-phenyl)-metyl]-
cacbamic

Hop chét trung gian D.2 dugc didu ché theo cach twong tw nhu duge md ta a6i
v6i hop chit trung gian D.1, thay thé 4-formyl-3-(metylsulfonyl)benzonitril bang 3-
etansulfonyl-4-formyl-benzonitril (didu ché theo tai lidu US 2011/34433). Pho khdi ESI:
[M+H]* = 465; thoi gian duy tri HPLC: 1,03 phut (Z017_S04).
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Hop chdt trung gian D.3
021
NH
X
(A

3-(2-Triflometyl-pyridin-4-ylamino)-xyclopent-2-enon

Dung dich chira 1,3-xyclopentandion (3,03g, 30,8mmol) va 4-amino-2-
triflometylpyridin (5,00g, 30,8mmol) trong axit axetic (15,0mL) dugc khudy & nhiét do
130°C trong 10 vi song trong thoi gian 5 gio. Pha lodng hdn hop phén tmg béng metanol
va nudc va tinh ché bang phuong phap HPLC pha dao (Waters SunFire™.-Cis, gradient
clia axetonitril trong nudc, axit formic 0,1%). Hiéu suét: 4,52g; Phd khéi ESI [M+H]" =
243; thoi gian duy tri HPLC: 0,77 phit (Z018_S04).

Céc hop chit trung gian D.3.1 dén D.3.4 dugc didu ché theo cach tuong tu nhu

duge mo ta dbi voi hop chét trung gian D.3, 1an luot st dung amin thich hop 1am nguyén

lidu khoi dau.

Bang 1
. o Phuong
Hop chat trung Thoi gian duy
R MS [M+H]* b phép
ian tri [phut
. P HPLC:
o)
: NH
D.3.1 N 243 0,77 7018 _S04
l
N~ F
F F
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D.3.2 243 0,86 7018 S04
N -
' > F
F

F
o
2]\ 253 (méu
D.33 NH ddng vi 0,72 Z018_S04
l\; S brom)
Z Br
o)
‘ 21 209 (mau
D.3.4 NH o 0,68 7017 _S04
ﬁ dong vi clo)
I
N. .~ cl
Hop chit trung gian D.4

tert-butyl este cua axit {(4-xyano-2-metansulfonyl-phenyl)-[5-ox0-2-(2-triflometyl-
pyridin-4-ylamino)-xyclopent-1-enyl]-metyl} -cacbamic
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Natri hydrua (60% trong dau khoang, 515mg, 12,9mmol) dugc bd sung theo cac
phan nho vao hdn hop ctia 3-(2-(triflometyl)pyridin-4-ylamino)xyclopent-2-enon (Hop
chét trung gian D.3, 2,60 g, 10,7mmol) trong 2-metyltetrahydrofuran (40,0mL). Sau thoi
gian 10 phit, fert-butyl este cua axit [benzensulfonyl-(4-xyano-2-metansulfonyl-
phenyl)-metyl]-cacbamic (Hop chét trung gian D.1, 4,83g, 10,7mmol) duoc bd sung vao
d6 va Khudy hdn hop phan tmg & nhiét do trong phong trong thoi gian 30 phit. Nude
va etyl axetat dugc bd sung vao d6 va cac pha duge tach riéng. Pha hitu co dugc ria
bang nudc va cd trong didu kién 4p suét giam. Hiéu suat: 6,20g; Phd khéi EST [M+H]*
= 551; thoi gian duy tri HPLC: 1,12 phut (Z018_S04).

Céc hop chit trung gian D.4.1 dén D.4.5 dugc didu ché theo cach twong ty nhu
duoc mb ta ddi v6i hop chit trung gian D.4, sit dung cac nguyén liéu khoi dau duoc chi

ra trong bang sau.

Bang 2

Starting MS Retention | HPLC-
Hop chit | Nguyén ) Thoi gian | Phuong
P s Cong thirc cau truc [M+H]
trung gian | li€u khoi . duy tri phéap
dau [phut] | HPLC

Céc hop
chét trung 7018 S
D4.1 565 1,15
gian D.2 04
vaD.3
Sk
N e
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Céc hop
chit trung 7018 S
D.4.2 551 1,12
gian D.1 04
vaD.3.1
]
N AF
EF
N
il
(\
Céc hop ZNg”
A 0" o
chat trung o 7018 S
D43 o I )L 551 1,23
gian D.1 z\j( “N” 0 04
H
vaD.3.2 NH
N* |
X F
LF
561
Céac hop ~
) (mau
chat trung . 7018 S
D.4.4 dong 1,08
gian D.1 N , 04
H vi
vaD.3.3 NH
brom)
]
Ny
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Cac hop 517
chit trung (miu 7017 S
D.4.5 ) . 1,06 -
gian D.1 dong 04
vaD.3.4 vi clo)
“ 1
Ny ci
Hop chét trung gian D.5
N
Iji
L
/o"s"c/)
(0]
{‘j( “NH,*HCI
NH
4
\N I;
F

4-{ Amino-[5-ox0-2-(2-triflometyl-pyridin-4-ylamino)-xyclopent-1 -enyl]-metyl}-3-

metansulfonyl-benzonitril hydroclorua

B4 sung hydro clorua trong 1,4-dioxan (4M, 50,0mL, 200mmol) vao dung dich
chita fert-butyl este cia axit {(4-xyano-2-metansulfonyl-phenyl)-[5-ox0-2-(2-
triflometyl-pyridin-4-ylamino)-xyclopent-1-enyl]-metyl}-cacbamic  (Hop cht trung
gian D.4, 5,20g, 9,45mmol) trong 1,4-dioxan (100mL) va hdn hop duoc khudy & nhiét
do trong phong qua dém. Pha lodng hdn hop phéan tng bing metyl-tert-butylete va chét
két tiia duoc loc ra, dugc rira bang metyl-terz-butylete va lam kho. Higu suét: 4,40g. Phd

khéi ESI: [M+H]" = 451; thoi gian duy tri HPLC: 0,78 phut (Z018_S04).
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Céc hop chét trung gian D.5.1 dén D.5,5 dugc didu ché theo cach tuong tu nhu
dugc mé ta dbi v6i hop chét trung gian D.5, st dung cdc nguyén liéu khéi dau dugc néu

rd trong bang sau.

Bang 3
Retention | HPLC-
. Starting . .
Hop chat Cong thiic cau MS Thoi gian | Phuong
Nguyén lidu
trung gian . tric [M+H]* | duy tri phap
khéi dau
[phut] HPLC
N
Hop chét So >
Op cha oo
D.5.1 trung gian 465 1,82 7018 S04
NH,*HCI
D.4.1 NH
Q!
SN CF,
N
i
Hop chat S,
Op Cha oo
D.5.2 trung gian 451 0,78 7018 S04
NH,*HCI
D.4.2 NH
]
Ns CF,
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N
Hop chit S/
P oo
D.5.3 trung gian 451 0,84 7018 S04
*HCI
D.4.3 NH,™HC
. 461
Hop chat N
(mau
D.5.4 trung gian . 0,74 7018 S04
dong vi
D.4.4
brom)
“ ]
N g,
N
I
@
. 417
Hop chét 7 s’ i
o (O o) (mau
D.5.5 trung gian g N . 0,74 7011 _S03
NH,*HCI | dong vi
D.4.5
NH clo)
z
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Hop cht trung gian D.6

4-[2,5-Dioxo-1-(2-triflometyl-pyridin-4-y1)-2,3,4,5,6,7-hexahydro-1H-

xyclopentapyrimidin-4-yl]-3-metansulfonyl-benzonitril

B4 sung 1,1’-cacbonyldiimidazol (1,99g, 12,3mmol) va trietylamin (0,34mL,
2,45mmol) vao dung dich chira 4-{amino-[5-ox0-2-(2-triflometyl-pyridin-4-ylamino)-
xyclopent-1-enyl]-metyl }-3-metansulfonyl-benzonitril hydroclorua (Hop chit trung
gian D.5, 4,78g, 9,81mmol) trong axetonitril (100mL) va hdn hop duoc khuiy & nhiét
dd trong phong trong thoi gian 1 gio. Tién hanh c6 hdn hop phan Umg trong didu kién
ap sudt giam. Phan con lai duge xit 1y bang nudc, chét két tia dugc loc ra, dugc rira
bang nude va lam kho. Higu suat: 3,73 g. Phd khéi ESI: [M+H]" = 477, thoi gian duy
tri HPLC: 0,90 phut (Z018_S04).

Hop chdt trung gian D.6A4 va hop chdt trung gian D.6B: cdc chdt dong phan doi anh
ciia hop chit trung gian triét quang D.6

Cac chét ddng phan ddi anh cta hop chit trung gian triét quang D.6 (300mg,
0,63mmol) dugc tach bing phuong phép sdc ky 1ong siéu t6i han didu ché trén pha
khong d6i xtmg (Daicel Chiralpak IC, 20 x 250 mm, 5pm, MeOH 20% + 20mM
amoniac trong CO; siéu tdi han, nhiét do 40°C, ap suét dbi khang 120 bar).

Hop chdt trung gian D.6A:

Hiéu sudt: 92mg; Phd khéi EST [M+H]" = 477 thoi gian duy tri: 2,67 phut (chét dong
phan déi anh rira giai sém) (I_IB_20_MeOH_NH).
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Hop chdt trung gian D.6B:
Hiéu sudt: 96mg; Phd khdi EST [M+H]* = 477; thoi gian duy tri: 3,03 phat (chit dong
phan dbi anh rira giai mudn) (_IB_20_MeOH_NHj).
Hop chdt trung gian D.7
0

.l

NH

F
3-(3-(Diflometyl)phenylamino)xyclopent-2-enon

Hbn hop clia xyclopentan-1,3-dion (2,00g, 20,4mmol), 3-(diflometyl)anilin
(2,92g, 20,4mmol) va ytterbi(III) triflometansulfonat (63mg, 0,10mmol) duogc khudy o
nhiét d6 trong phong trong thoi gian 2 gio. Metanol va nuée dugce bd sung vao d6 va
chét két tha tao ra dugc loc ra va lam khd. Hiéu sudt: 2,75g; Phd khbi ESI: [M+H]" =
224; thdi gian duy tri HPLC: 0,82 phut (V012_S01).

Hop chit trung gian D.8

tert-butyl  este cua  axit {(4-xyano-2-etansulfonyl-phenyl)-[2-(3-diflometyl-

phenylamino)-5-oxo-xyclopent-1-enyl]-metyl }-cacbamic

Natri hydrua (60% trong dau khoang, 155mg, 3,88mmol) duoc bd sung theo cac
phin nhé vao hdn hop cua 3-(3-(diflometyl)phenylamino)xyclopent-2-enon (Hop chét
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trung gian D.7; 936mg, 4,20mmol) trong 2-metyltetrahydrofuran (10mL). Sau thoi gian
30 phtt, tert-butyl este cua axit [benzensulfonyl-(4-xyano-2-etansulfonyl-phenyl)-
metyl]-cacbamic (Hop chét trung gian D.2, 1,50g, 3,23mmol) dugc bd sung vao d6 va
h&n hop duoc khudy & nhiét do trong phong qua dém. Etyl axetat va nudce duge b sung
vao d6 va cac pha dugc tach riéng. Pha hitu co dugc rira bang nude, lam kho trén MgSO4
va cb trong didu kién 4p suét gidm. Hiéu suit: 2,35g. Phd khoi ESI: [MHH]" = 546; thoi
gian duy tri HPLC: 1,14 phut (Z017_S04).

Hop chat trung gian D.9

N
]

Qo0
O s
o)
.] NH, * HCI

NH

4-{ Amino-[2-(3-diflometyl-phenylamino)-5-oxo-xyclopent-1-enyl] -metyl}-3-

etansulfonyl-benzonitril hydroclorua

Dung dich chita hydro clorua trong 1,4-dioxan (4 M, 3,0mL, 12,0mmol) dugc bd
sung vao dung dich chira tert-butyl este ctlia axit {(4-xyano-2-etansulfonyl-phenyl)-[2-
(3-diflometyl-phenylamino)-5-oxo-xyclopent-1-enyl]-metyl} -cacbamic  (Hop chét
trung gian D.8, 2,35g, d0 tinh khiét 75%, 3,23mmol) trong axetonitril (6mL) va hdn hop
dugc khudy & nhiét do trong phong trong thoi gian 2 gio va sau d6, duge lam lanh trong
chiu nuée da. Chét két tia dugc loc ra, duge rira bang axetonitril lanh va lam kho. Higu
sudt: 1,52g. Phd khdi ESI: [M+H]" = 446; thoi gian duy tri HPLC: 0,86 phit
(2017 _S04).

Hop chdt trung gian E.1
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Br

SO,Me

Et0,C., A -CO,E

Dietyl (4-bromo-2-metylsulfonyl)phenyl)metylendicacbamat

Trong mot binh thot c¢d day tron ba cd c6 trang bi mot 6ng sdy kho dugc nap
canxi clorua va c6 mdt ctra vao ddi véi nito, 4-bromo-2-metansulfonyl-benzaldehyt
(4,50 g, 17,10mmol) va etyl cacbamat (3,35g, 37,63mmol) dugc gia nhiét & nhiét do
145°C trong thoi gian 5 gio. Binh thot c¢b duoc 1am sach bang dong nito, va axit sulfuric
dic (khoang 200uL, khoang 3mmol) duoc bd sung tir tir theo ting giot. Sau thoi gian
7 gid, hdén hop phén ng tin héa duoc 1am mat xudng nhiét d trong phong, dugc
nghidn, két hop ddu véi nuéce va 1am khd. Phan con lai duoc tinh ché bang phuong phap
sdc ky nhanh trén silic oxit (gradient diclometan chuyén sang diclometan/metanol 95:5).
Hiéu suit: 5,05g; Phd khdi EST: [M+H]* = 423 (mAu ddng vi brom); thoi gian duy tri
HPLC: 0,77 phut (Z011_S03).

Hop chit trung gian E.2

4-(4-Bromo-2-metansulfonyl-phenyl)-1-(3-triflometyl-phenyl)-3 ,4,6,7-tetrahydro-1H-
xyclopentapyrimidin-2,5-dion

Bude 1:

4-Bromo-1-(clo(isocyanato)metyl)-2-(metylsulfonyl)benzen
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Phospho pentaclorua (5,47g, 26,2mmol) duoc b sung vao huyén phi chira dietyl
(4-bromo-2-metylsulfonyl)phenyl)metylendicacbamat (Hop chit trung gian E.1, 5,05,
11,9mmol) trong toluen (30mL) va gia nhiét hdn hop & nhiét do hdi Iwu trong thoi gian
3 gi¢. Toluen dugc lam bay hoi trong didu kién 4p suét giam va sau d6, tinh ché hon
hop biang phuong phap chung ct trong diéu kién 4ap sudt giam (khoang 160°C, 0,1
mbar). Hiéu sudt: 945mg.

Budce 2:
4-(4-Bromo-2-metansulfonyl-phenyl)-1-(3-triflometyl-phenyl)-3,4,6,7-tetrahydro-1H-
xyclopentapyrimidin-2,5-dion

3-(3-(Triflometyl)phenylamino)xyclopent-2-enon (234mg, 0,97mmol) dugc bd
sung vao dung dich chtta 4-bromo-1-(clo(isocyanato)metyl)-2-(metylsulfonyl)benzen
(Bude 1, 945 mg, 2,91mmol) trong diclometan (10mL). Gia nhiét hdn hop & nhiét dd
hdi luu qua dém va sau do, cd trong diéu kién 4p suat giam. Phan con lai dugc tinh ché
bang phuong phap HPLC pha dao (Agilent ZORBAX™ SB-Cis, gradient cua axetonitril
trong nudc, axit formic 0,1%). Hiéu sudt: 110mg; Phd khdi ESI: [M+ H]* = 529 (miu
ddng vi brom); thoi gian duy tri HPLC: 1,21 phut (Z017_S04).

Hop chdt trung gian E.3

4-(2,5-Dioxo-1-(3-(triflometyl)phenyl)-2,3,4,5,6,7-hexahydro-1H-
xyclopentapyrimidin-4-yl)-3-(metylsulfonyl)benzonitril

Trong moi trudng argon, hdn hop clia 4-(4-bromo-2-(metylsulfonyl)phenyl)-1-
(3 -(triﬂometyl)phenyl)-3,4,6,7-tetrahydro-1H-xyclopentapyrimidin—2,5 -dion (Hop chét
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trung gian E2, 110mg, 0,2lmmol), kém xyanua (32mg, 0,27mmol) va
tetrakis(triphenylphosphin)paladi(0) (24mg, 21 pmol) trong DMF (2mL) dugc gia nhiét
& nhiét do 110°C qua dém va sau d6, dugce lam mat xudng nhiét do trong phong. Nude
duoc bd sung vao d6 va hdn hop dugc loc. Tinh ché chit két tiia bing phuong phép sic
ky nhanh trén silic oxit (gradient bang xyclohexan/ etyl axetat tir 8:2 dén 3:7). Hiéu sut:
40mg; Phd khdi ESI: [M+H]* = 476; thoi gian duy tri HPLC: 0,94 phut (Z017_S04).
Hop chat trung gian E.34 va hop chat trung gian E.3B: Cdc chdt déng phdn déi anh
ctia hop chdt trung gian E.3

Cac chit ddng phin dbi anh cua 4-(2,5-dioxo-1-(3-(triflometyl)phenyl)-
2.3,4.5,6,7-hexahydro-1H-xyclopentapyrimidin-4-yl)-3-(metylsulfonyl)benzonitril triét
quang (Hop chét trung gian E.3, 1,82g, 3,83mmol) dugc tach béng phuong phap sac ky
long si€u tdi han didu ché trén pha khong dbi xtng (Daicel Chiralpak IB, 20 x 250mm,
5um, MeOH 15% + dietylamin 0,2% trong COx siéu t6i han, nhiét d6 40°C, ap sudt dbi
khang 120 bar).

Hop chdt trung gian E.3A:

Hiéu suét 620mg; Phd khbi ESI [M+H]* = 476; thoi gian duy tri: 2,52 phut (chat dong
phén ddi nh rira giai sém) (I_IB_20_MeOH_DEA).

Hop chit trung gian E.3B:

Hiéu suit 554mg; Phd khéi ESI [MH+H]* = 476; thoi gian duy tri: 2,78 phit (chat dong
phan d6i dnh rira giai mudn) (I_IB_20_MeOH_DEA).

Hop chit trung gian E.4
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2-[4-(4-xyano-2-metansulfonyl-phenyl)-2,5-dioxo-1-(3 -triflometyl-phenyl)-

1,2,4,5,6,7-hexahydro-xyclopentapyrimidin-3-yl]-etyl este ctia axit axetic

B6 sung 2-bromoetylaxetat (0,20mL, 1,82mmol) vao hdn hop cta 4-(2,5-dioxo-
1-(3-(triflometyl)phenyl)-2,3,4,5,6,7-hexahydro-1 H-xyclopentapyrimidin-4-yl)-3-
(metylsulfonyl)benzonitril (Hop chit trung gian E.3, 300mg, 0,57mmol) va xesi
cacbonat (463mg, 1,42mmol) trong DMF (5,0mL) va hdn hop duge khudy & nhiét do
50°C trong thoi gian 3 ngay. Pha lodng hdn hop phan g béng axetonitril va nudc va
tinh ché bing phwong phép HPLC pha dio (Waters SunF ire™-Cys, gradient cua
axetonitril trong nuée, TFA 0,1%). Higu suit: 104mg; Phd khoi ESI [M+H]" = 562; thoi
gian duy tri HPLC: 1,03 phut (Z018_S04).

Céc vi dy tong hop
ViduA.l
N
It
0 OH
o
ar X
N*O
F
IF
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3-Hydroxymetyl-4-[3-metyl-2,5-dioxo-1-(3-triflometyl-phenyl)-2,3,4,5,6,7-
hexahydro-1H-xyclopentapyrimidin-4-yl]-benzonitril

B sung 1,1°-cacbonyldiimidazol (274mg; 1,691mmol) vao dung dich chura axit
5-xyano-2-[3-metyl-2,5-dioxo-1-(3-triflometyl-phenyl)-2,3,4,5,6,7-hexahydro-1H-
xyclopentapyrimidin-4-yl]-benzoic (Hop chit trung gian A.6; 700mg; 1,537mmol)
trong THF (10,5mL). Khudy hdn hop phan tng & nhiét d6 trong phong trong thoi gian
2 gio va lam lanh xudng nhiét do 5°C. Natri bohydrua (87mg; 2,31mmol) trong nudc
(1,4mL) dugce bb sung timg giot, duy tri nhiét do ndm trong khoang tir 5°C dén 10°C.
Khuéy hdn hop phan Gng trong thoi gian 45 phit va 1am ngimg bang HC1 nuéc 1M. Etyl
axetat va nuéc duogc bd sung vao d6 va cac pha duge tach riéng. Lop hitu co dugc ria
bang nudc, 1am kho trén MgSO4 va ¢6 trong didu kién 4p suét giam. Phan con lai duoc
tinh ché bang phwong phap sic ky nhanh trén silic oxit (diclometan/metanol 95:5 =
75:25). Hiéu sut: 390mg; Phd khdi ESI: [M+H]* = 442; thoi gian duy tri HPLC: 0,61
phut (X012_S02).

CacviduA.1Ava A.1B: Cac chat déngphdn doi anh clia vi du A.1

Céc chit ddng phan ddi anh ctia vi du A.1 (1220mg) duoc tch bang phuong phap
séc ky long siéu t6i han didu ché trén pha khong dbi xtmg (Daicel Chiralpak IC, 20 x
250 mm, 5pm, MeOH 30% + 20mM amoniac trong CO2 siéu t6i han, tbc do dong
10mL/phut; 4p suat d6i khang 150 bar).

ViduA.IA :

Hiéu suAt 330mg; Phé khéi EST [M+H]+ = 442; thoi gian duy tri: 2,93 phit (chét dong
phén déi anh rira giai sém) (_IC_40_MEOH_NH3).

ViduA.IB :

Hiéu suAt 314mg; Phd khéi ESI [M+H]+ = 442; thoi gian duy tri: 4,54 phit (chit dong
phan d6i anh rra giai mudn) (I_IC_40_MEOH_NH3).

ViduA.2
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3-(1-Hydroxy-1-metyl-etyl)-4-[3-metyl-2,5-dioxo-1-(3-triflometyl-phenyl)-2,3,4,5,6,7-
hexahydro-1H-xyclopentapyrimidin-4-yl]-benzonitril

B6 sung dung dich chira metylmagieclorua trong THF (3M, 625pL; 1,875mmol)
timg giot & nhiét & 0°C vao dung dich chira metyl este ctia axit 5-xyano-2-[3-metyl-
2,5-dioxo-1-(3-triflometyl-phenyl)-2,3,4,5,6,7-hexahydro- 1H-xyclopentapyrimidin-4-
yl]-benzoic (Hop chét trung gian A.5; 400mg; 0,852mmol) trong THF (5ml). Khu4y hon
hop phan tmg & nhiét d6 trong phong qua dém va lam ngimg bang HC1 1M. Etyl axetat
va nude duge bd sung vao d6 va cic pha duge tach riéng. Lép hitu co dugce rira béang
nuée, lam kho trén MgSO4 va ¢b trong diéu kién 4p suét giam. Phin con lai dugce tinh
ché bing phuong phap HPLC pha dao (Waters Xbridge™-Cjs, gradient clia axetonitril
trong nuéc, TFA 0,1%). Hidu sudt: 90mg; Phd khoi ESI [M+H]" = 470; thoi gian duy
tri HPLC: 0,69 phut (X012_S02).

ViduA.3
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3-(1-Hydroxy-etyl)-4-[3-metyl-2,5-dioxo-1-(3-triflometyl-phenyl)-2,3,4,5,6,7-
hexahydro-1H-xyclopentapyrimidin-4-yl]-benzonitril

Dung dich chita metylmagieclorua trong THF (3M, 0,239mL; 0,717mmol) dugc
bd sung & nhiét d 5°C vao dung dich chira 3-formyl-4-[3-metyl-2,5-dioxo-1-(3-
triflometyl-phenyl)-2,3,4,5,6,7-hexahydro-1H-xyclopentapyrimidin-4-yl]-benzonitril
(Hop chét trung gian A.7, 300mg; 0,683mmol) trong dietylete (3mL) va THF (2,5mL).
Khudy hdn hop phin ng & nhiét 4o 0°C trong thoi gian 15 phit va 1 gi¢ ¢ nhiét do
trong phong. Nude va HCl nuée 1M duge bb sung cho t6i khi d6 pH 12 axit. Etyl axetat
duoc bd sung vao d6 va cac pha duge tach riéng. Lam kho 16p hitu co trén MgSO4 va
cd trong diéu kién 4p suat giam. Phan con lai duoc tinh ché bang phuong phip sdc ky
nhanh trén silic oxit (mé thi nhét: diclometan/ metanol 98:2, mé thir hai: xyclohexan/
etyl axetat 2:8). Hiéu suét: 112mg; Phd khdi ESI: [M+H]* = 456; thoi gian duy tri HPLC:
0,62 phut (X012_S02).

ViduB.1

4-[2,5-Dioxo-1-(3-triflometyl-phenyl)-2,3,4,5,6,7-hexahydro-1H-
xyclopentapyrimidin-4-yl]-3-(3-hydroxy-propan-1 -sulfonyl)-benzonitril

B4 sung axit 3-cloperoxybenzoic (40mg, 0,18mmol) vao dung dich chira 4-[2,5-
dioxo-1-(3-triflometyl-pheny1)-2,3,4,5,6,7-hexahydro- 1H-xyclopentapyrimidin-4-yl]-
3-(3-hydroxy-propylsulfanyl)-benzonitril (Hop chét trung gian B.4, 13mg, 0,027mmol)
trong diclometan (2,0mL) va hén hop duoc khudy & nhiét do trong phong trong thoi
gian 20 phut. Tién hanh c6 hdn hop phan (mg trong diéu kién 4p sudt giam va tinh ché
bang phuong phap HPLC pha dao (Agilent ZORBAX™ SB-Cjs, gradient cuia axetonitril
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HPLC: 0,93 phit (Z018_S04).

Céc vi du tir B.1,1 dén B.1.4 du6i day dugc diéu ché theo cach tuong tur nhu duge mo

ta trong vi du B.1, st dung céc nguyén li¢u khoi du dugc néu rd trong bang sau.

Bang 4
Starting Retention | HPLC-
Nguyén , MS Thoi gian | Phuong
Vidu Cong thitc cau truc
ligu khoi [M+H]* | duy tri phép
dau [phut] HPLC
N
) i
trung Q gS')..(’)\’ O~
B.1.1 ) NH 520 0,99 7018 S04
glan .] N ,go
B4.1 @
CF,
N
i
Hop chét O ('s')’\/OH
0 .
B.1.2 trung 5 ,Nk/ ° 520 096 | Z018_S04
gian B.6 N0
t “CF,
N
) i
Hop chat 0
o
trung o s "0oH
B.1.3 _ N— 0 534 0,99 7018 S04
gian .] . ’go
B.6.1
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i
Hop chét
(o]
trung fo) O §../\’o\
B.14 ) N-o 534 1,04 7018 S04
gian (T B
B.6.2 @\
CF,

Vi du B.1,24 vi vi du B.1.2B: Cdc chdt dong phéan doi anh cua vi du B.1.2

Céc chét ddng phan déi anh ciia vi du B.1.2 (142mg) duogc tach bang phuong
phap sic ky long siéu t6i han didu ché trén pha khéng d6i xtng (Daicel Chiralpak IB,
10 x 250mm, 5pm, MeOH 20% + 20mM NH3 trong CO; siéu téi han, dong 10mL/pht,
ap suét d6i khang 120 bar, 40°C).
ViduB.1.24:

Hiéu suit 65mg; Phé khéi ESI [M+H]* = 520; thoi gian duy tri: 2,15 phit (chat
ddng phén ddi anh rta gidi sém) (I_IB_20_MEOH_NH3).
Vidy B.1.2B:

Hiéu suét 63mg; Phd khéi ESI [M+H]* = 520; thoi gian duy tri: 2,77 phit (chat
ddng phan dbi anh rira giai mudn) (I_IB_20_ MEOH_NH3).

CAu tric tia x cta vi du hop chét trong B.1.2B lién két v6i elastaza ciia bach cau
trung tinh da boc 16 cAu triic va cAu hinh sau tai nguyén tit cacbon duge danh d4u hoa

thi:
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Vi du B.1.34 va vi du B.1.3B: Cdc chdt dong phdn doi anh cua vi dy B.1.3
Céc cht ddng phan dbi anh cta vi du B.1.3 (120mg) duoc tich bang phuong phap sic
ky long siéu toi han diu ché trén pha khong d6i xtng (Daicel Chiralpak IB, 20 x
250mm, Spm, MeOH 15% + 20mM NHjs trong COz siéu t6i han, dong 60mL/phut, ap
sudt dbi khang 150 bar, 40°C).
ViduB.1.34:
Hiéu sudt 60mg; Phd khéi ESI [M+H]* = 534; thoi gian duy tri: 2,03 pht (chat dong
phan dbi anh rtra giai sém) (I_IB_20_MEOH_NH3).
ViduB.1.3B:
Hiéu sudt 54mg; Phd khéi ESI [M+H]" = 534; thoi gian duy tri: 2,27 phut (chét dong
phan dbi anh rira giai mudn) (I_IB_20_MEOH_NH3).
Vi du C.1A4 va vi du C.1B: Cdc chdt dong phdn déi anh ciia hop chdt trung gian C.11,1
Céc chét dong phan d6i anh cta hop chit trung gian C.11,1 (chat ddng phan
khong dbi quang rira gidi sém, 490mg, 1,035mmol) dugc tach bang phuong phép sic
ky long siéu téi han didu ché trén pha khong d6i xtmg (Daicel Chiralpak IB, 10 x
250mm, 5pm, MeOH 20% + 20 mM NHj trong CO: si€u t6i han, dong 10mL/phut, ap
sudt d6i khang 120 bar).
Vidu C.1A4:
Hiéu suit 167mg; Phd khdi ESI [M+H]* = 474; thoi gian duy tri: 2,83 phut (chét ddng
phan dbi anh rta giai sém) (I_IB_20_MEOH_NH3).
Vidu C.1B:
Hiéu suét 170mg; Phd khéi ESI [M+H]* = 474; thoi gian duy tri: 3,25 phut (chat dong
phan dbi anh rira giai mudn) (I_IB_20_MEOH_NH3).
Chu tric tia x cua vi du hop chét trong C.1B lién két v6i elastaza ciia bach cau
trung tinh d bdc 10 cAu tric va ciu hinh sau tai nguyén ti cacbon dugc danh déu hoa

thi:
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Vidu C.1B
Vi du C.24 va vi du C.2B: Céc chit ddng phan déi anh ctia hop chit trung gian C.11.2
Céac chat ddng phan dbi anh cta hop chét trung gian C.11,2 (chat ddng phan
khong dbi quang rira gidi mudn, 317mg, 0,670mmol) dugc tach bang phuong phap sdc
ky 1ong siéu t6i han didu ché trén pha khong d6i ximg (Daicel Chiralpak IA, MeOH
20% + 20 mM NH; trong CO; siéu t6i han, dong 60mL/phut, 4p suat déi khang 150 bar).
Vidu C.24
Hiéu sudt 126mg; Phd khéi ESI [M+H]" = 474; thoi gian duy tri: 1,58 phut (chit ddng
phan d6i anh rira giai sém) (I_IA_20_MEOH_NH3).
Vidu C.2B
Hiéu sut 126mg; Pho khéi ESI [M+H]" = 474; thoi gian duy tri: 2,33 phtt (chit ddng
phan d6i anh rira gidi mudn) (I_IA_20_MEOH_NH3).
Chu tric tia x cta vi du hop chét trong C.2A lién két véi elastaza cia bach cau
trung tinh d& boc 10 cAu tric va ciu hinh sau tai nguyén t cacbon dugce danh d4u hoa

thi:
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Vidu C.24

Nhu vay, vi du C.1B va vi du C.2A ¢6 cAu hinh tuong tu tai nguyén ti cacbon
duge danh ddu hoa thi va khac v6i cdu hinh ciia nguyén tr luu huynh. Do d6, vi du C.1B
va vi du C.2A 14 cac chit dong phan khong dbi quang.

Vidu C.3
N
]
0]
I X
N

O:=»n
zT \
N

A

o
o
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T T

Etylamit cua axit 4-(4-xyano-2-metansulfinyl-phenyl)-2,5-dioxo-1-(3-triflometyl-
phenyl)-1,2,4,5,6,7-hexahydro-xyclopentapyrimidin-3-cacboxylic

B& sung 4-nitrophenylcloformat (12,6mg; 0,062mmol) & nhiét do trong phong
vao hdn hop cua 4-[2,5-dioxo-1-(3-triflometyl-phenyl)-2,3,4,5,6,7-hexahydro-1H-
xyclopentapyrimidin-4-yl]-3-metansulfinyl-benzonitril (Hop chit trung gian C.12,2,
chit ddng phan khong d6i quang rta gidi mudn, 26mg; 0,057mmol),
diisopropyletylamin (38uL; 0,23mmol) va 4-dimetylaminopyridin (8mg; 0,06mmol)

trong axetonitril (3mL) va hén hop phan g duge khudy trong thoi gian 5 gi¢. Etylamin
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(2M trong THF; 114uL; 0,228mmol) duoc bd sung vao hdn hop phan tng chira hop
chét trung gian 4-nitrophenyl cacbamat va hén hop duoc khudy & nhiét do trong phong
trong thoi gian 1 gio. Tinh ché hdn hop phan mg bang phuong phap HPLC pha dao
(Sunfire, gradient ctia axetonitril trong nudc, TFA 0,1%). Hi€u sult: 4mg. Phd khéi ESI:
[M+H]" = 531; thoi gian duy tri HPLC: 1,02 phut (Z018_S04).

ViduC4.1vaviduC.4.2

4-[2,5-Dioxo-1-(3-triflometyl-phenyl)-2,3,4,5,6,7-hexahydro-1H-
xyclopentapyrimidin-4-yl]-3-etansulfinyl-benzonitril

Axit 3-cloperoxybenzoic (77%, 45mg, 0,201mmol) dugc bd sung & nhiét do
trong phong vao dung dich chtra 4-[2,5-dioxo-1-(3 -triflometyl-phenyl)-2,3,4,5,6,7-
hexahydro-1H-xyclopentapyrimidin-4-yl]-3-etylsulfanyl-benzonitril (Hop chét trung
gian C.8, 106mg, 0,210mmol) trong diclometan (2mL), va hén hop duoc khudy trong
thoi gian 20 phut. Tién hanh c¢6 hdn hop phan g trong didu kién 4p sut giam va tinh
ché bang phuwong phap HPLC pha déo (Sunfire, gradient cua axetonitril trong nudc, TFA
0,1%) taora 2 chét ddng phan khong d6i quang.

ViduCA4.1:

Hiéu suét: 15mg; Phd khéi ESI [M+H]* = 474; thoi gian duy tri HPLC: 0,91 phit (chdt
ddng phan khong d6i quang rira giai sém) (Z018_S04).

ViduCA4.2:
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Hiéu suit: 32mg; Phd khéi ESI [M+H]" = 474; thoi gian duy tri HPLC: 0,93 phut (chat
ddng phéan khong ddi quang rira giai mudn) (Z018_S04).

Vidu C.51vaviduC.5,2

3-etansulfinyl-4-[3-metyl-2,5-dioxo-1-(3-triflometyl-phenyl)-2,3,4,5,6,7-hexahydro-
1H-xyclopentapyrimidin-4-yl]-benzonitril

Axit 3-cloperoxybenzoic (77%, 24mg, 0,107mmol) dugc bd sung & nhiét do
trong phong vao dung dich chira 4-[3-metyl-2,5-dioxo-1-(3-triflometyl-phenyl)-
2.3,4,5,6,7-hexahydro- 1H-xyclopentapyrimidin-4-yl]-3-etylsulfanyl-benzonitril  (Hop
chét trung gian C.10, 53mg, 0,112mmol) trong diclometan (ImL) va hdn hop dugc
khudy trong thori gian 20 phit. Tién hanh c6 hdn hop phan tng trong diéu kién 4p suét
giam, va phén con lai dugc tinh ché bing phuong phap HPLC pha déo (Sunfire, gradient
cua axetonitril trong nuéc, TFA 0,1%) tao ra 2 chét ddng phan khong d6i quang.
ViduC5.1:
Hiéu suét: 26mg; Phé khéi ESI [M+H]'= 488 ; thoi gian duy tri HPLC: 0,96 phut (chAt
ddng phan khong dbi quang rira giai som) (Z018_S04).
ViduC.5.2:
Hiéu sut: 17mg; Phd khéi ESI [M+H]" = 488; thoi gian duy tri HPLC: 0,97 phit (chét
ddng phan khong d6i quang rira gidi mudn) (Z018_S04).

Vidu C.6.1vaviduC.6.2
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Metylamit ctia axit 4-(4-xyano-2-etansulfinyl-phenyl)-2,5 -dioxo-1-(3-triflometyl-
phenyl)-1,2,4,5,6,7-hexahydro-xyclopentapyrimidin-3-cacboxylic

Axit 3-cloperoxybenzoic (77%, 24mg, 0,107mmol) dugc bd sung & nhiét do
trong phong vao dung dich chira metylamit ctia axit 4-(4-xyano-2-etylsulfanyl-phenyl)-
2,5-dioxo-1-(3-triflometyl-phenyl)-1,2,4,5,6,7-hexahydro-xyclopentapyrimidin-3-
cacboxylic (Hop chit trung gian C.13, 58mg, 0,113mmol) trong diclometan (2mL), va
hdn hop duge khudy trong thoi gian 20 phut. Tién hanh cd hdn hop phéan tmg trong didu
kién 4p suét giam, va phan con lai duoc tinh ché bing phuong phdp HPLC pha dao
(Sunfire, gradient ctia axetonitril trong nuée, TFA 0,1%) tao ra 2 chét ddng phan khong
dbi quang.
ViduC.6.1:

Hiéu sudt: 7mg; Phd khdi ESI [M+H]* = 531; thoi gian duy tri HPLC: 0,98 phut (chét
ddng phan khong d6i quang rira giai som) (Z018_S04).

ViduC.6.2:

Hiéu sudt: 15mg; Phd khéi EST [M+H]* = 531; thoi gian duy tri HPLC: 1,00 phut (chat
ddng phan khong d6i quang rira gidi mudn) (Z018_S04).

Vidu D.14
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3-Metansulfonyl-4-[3-metyl-2,5-dioxo-1-(2-triflometyl-pyridin-4-y1)-2,3,4,5,6,7-
hexahydro-1H-xyclopentapyrimidin-4-yl]-benzonitril

Bb sung dung dich chita metyl iodua trong metyl-zert-butylete (¢ =2 mol/L,
116pL, 0,23mmol) vao hén hop cta 4-[2,5-dioxo-1-(2-triflometyl-pyridin-4-yl)-
2.3.4,5,6,7-hexahydro-1H-xyclopentapyrimidin-4-yl]-3-metansulfonyl-benzonitril
(Hop chét trung gian D.6A, chit ddng phan dbi anh rtra giai sém, 92mg, 0,19mmol) va
xesi cacbonat (126mg, 0,39mmol) trong DMF (3,0mL) va hdn hop duge khudy & nhiét
d6 trong phong trong thoi gian 5 gid. Nude d4 duge bd sung vao hdn hgp phan tng, hdn
hop dugc axit héa bang axit trifloaxetic va tinh ché bang phuong phdp HPLC pha déo
(Waters SunFire™.-Cjs, gradient clia axetonitril trong nudc, TFA 0,1%). Hiéu suét:
54mg; Phd khéi ESI [M+H]" = 491; thoi gian duy tri HPLC: 0,98 phut (Z018_S04). Vi
nguyén li¢u khoi dAu 13 tinh khiét v& mit ddng phan d6i anh, gid st rdng, hop chit trong
vi du D.1A 14 tinh khiét vé mat ddng phan dbi anh va cé c4u hinh trong tu nhu nguyén

liéu khoi dau.

Vidu D.1B
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Chat ddng phan dbi anh 2
3-Metansulfonyl-4-[3-metyl-2,5-dioxo-1-(2-triflometyl-pyridin-4-y1)-2,3,4,5,6,7-
hexahydro-1H-xyclopentapyrimidin-4-yl]-benzonitril

Hop chét trong vi du D.1B duoc didu ché theo cach twong tu nhu dugc md ta
trong vi du D.1A, thay thé hop chit trung gian D.6A (chdt ddng phan doi anh rira giai
sém) bang hop chit trung gian D.6B (chit dong phan d6i anh rira gidi mudn) lam nguyén
lieu khéi ddu. Phd khbi ESI [M+H]" = 491; thoi gian duy tri HPLC: 0,98 phut
(Z018_S04). Vi du D.1B 12 chit ddng phan ddi anh ciia vi du D.1A. Vi nguyén liéu khéi
dAu 14 tinh khiét v& mat ddng phan dbi anh, gia st rang, hop chét trong vi du D.1B 1a

tinh khiét v& mit ddng phan ddi anh va cé cAu hinh twong tu nhu nguyén liéu khoi dau.

ViduD.2
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4-[2,5-Dioxo-1-(2-triflometyl-pyridin-4-y1)-2,3,4,5 ,6,7-hexahydro-1H-

xyclopentapyrimidin-4-yl]-3-etansulfonyl-benzonitril
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Bd sung 1,1°-cacbonyldiimidazol (260mg, 1,60mmol) vao dung dich chia 4-
{amino-[5-ox0-2-(2-triflometyl-pyridin-4-ylamino)-xyclopent-1 -enyl]-metyl}-3-
etansulfonyl-benzonitril hydroclorua (Hop chét trung gian D.5.1, 706mg, 1,41mmol) va
trietylamin (50uL, 0,36mmol) trong axetonitril (3,0mL) va hdn hop duge khudy & nhiét
d6 trong phong trong thdi gian 15 phut. Tién hanh ¢ hdn hop phan mg trong diéu kién
4p sut giam va tinh ché bing phuong phdp HPLC pha dao (Waters SunFire™-Cjs,
gradient ctia axetonitril trong nudc, axit formic 0,1%). Hiéu suét: 562mg; Phd khéi ESI

[M+H]* = 491; thoi gian duy tri HPLC: 0,94 phit (Z018_S04).

Céc vi dutir D.2.1 dén D.2.4 dugce didu ché theo cach tuong tu nhu dugc mé ta trong vi

duD.2, str dung cac nguyén li¢u khoi dau 14n luot duge néu rd trong bang sau.

Bang 5
HPLC-
i MS Thoi gian
Nguyén liéu khoi | Cong thirc cau Phuong
Vidu \ [M+ duy tri
dau truc HY' Cohi] phép
Ui}
P HPLC
N
i
ol
Hop chit trun, 2
D.2.1 ' p & S NHO 477 0,89 7018 S04
gian D.5.2 U A
N "0
9
Ne"er,
N
i
(O3
Hop chat trun, 2
D22 P s ¢ W 477 | 091 | Z018_S04
ian D.5.
& N0
N
NNCF,

-890-



29875

N
i 487
. O Q (miu
Hop chat trung o 3 3
D23 . o dong 0,85 | Z018_S04
gianD.5.4 (T i”
N0 vi
z
I brom)
Ne~p,
N
i
| or 443
Hop chit trung o § (mau
: 0
D.2.4 i NH N 0,62 005_CAO07
gianD.5.5 (T X dong
N0 ,
AN vi clo)
Neg)
ViduD.3
N
]
o 1%
O o
L X
N 7O
4
\N E
F

3-etansulfonyl-4-[3-metyl-2,5-dioxo-1-(2-triflometyl-pyridin-4-yl)-2,3,4,5,6,7-
hexahydro-1H-xyclopentapyrimidin-4-yl]-benzonitril

Dung dich chita metyliodua trong metyl-tert-butylete (¢ = 2 mol/L, 97 pL,
0,19mmol) duogc bd sung vao hén hop cua 4-[2,5-dioxo-1-(2-triflometyl-pyridin-4-yl)-
2,3,4,5,6,7-hexahydro-1H-Xyclopentapyrimidin-4-y1]-3—etansu1fonyl—benzonitrﬂ (vi du
D.2, 80mg, 0,16mmol) va xesi cacbonat (97mg, 0,30mmol) trong DMF (1,0mL) va hon
hop duoc khudy & nhiét do trong phong qua dém. Hon hop phan tmg duoc axit hoa béang
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axit axetic v tinh ché bang phuong phdp HPLC pha dao (Waters SunF ire™.-Cs, gra-
dient cta axetonitril trong nude, TFA 0,1%). Hiéu sut: 63mg. Phé khdi ESI: [M+H]* =
505; thoi gian duy tri HPLC: 1,02 phut (Z018_S04).

Vi du D.3A4 va vi du D.3B: Cac chat ddng phan d6i anh cua vi du D.3

Cac chit ddng phan dbi anh cia 3-etansulfonyl-4-[3-metyl-2,5-dioxo-1-(2-
triflometyl-pyridin-4-y1)-2,3,4,5,6,7 -hexahydro-1H-xyclopentapyrimidin-4-yl]-
benzonitril triét quang (vi du D.3, 104mg, 0,206mmol) dugc tach bang phuong phép sic
ky long siéu téi han diéu ché trén pha khong d6i xtng (Daicel Chiralpak IC, 10 x
250mm, 5um, MeOH 30% + 20mM NHj3 trong CO2 siéu t61 han, nhiét do 40°C, ap suét
d6i khang 120 bar).

Vidu D.3A:

Higu suét 45mg; Phd khéi ESI [M+H]* = 505; thoi gian duy tri: 1,94 phut (chét dong
phan d6i anh rira gidi sém) (I_IC_30_MeOH_NHa).

Vidu D.3B:

Hiéu sudt 47mg; Phd khbi ESI [M+H]" = 505; thoi gian duy tri: 2,36 phut (chét dong
phan dbi anh rira giai mudn) (I_IC_30_MeOH_NH3).

Céc vi du tir D.3.1 dén D.3.4 dugc didu ché theo cach twong tu nhu duge md ta

trong vi du D.3, st dung cac nguyén li¢u khoi dau 14n luot duge néu rd trong bang sau.
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Bang 6
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Vidu D.4

N
i
Q. I~
S.
X
N
’ko

N

@x
S F
N" e

F

e

o
N
H

QO

Metylamit cua axit 4-(4-xyano-2-etansulfonyl-phenyl)-2,5-dioxo-1-(2-triflometyl-
pyridin-4-y1)-1,2,4,5,6,7-hexahydro-xyclopentapyrimidin-3-cacboxylic

Hbn hop cua 4-[2,5-dioxo-1-(2-triflometyl-pyridin-4-y1)-2,3,4,5,6,7-hexahydro-
1H-xyclopentapyrimidin-4-yl]-3-etansulfonyl-benzonitril ~ (vi du D.2, 80mg,
0,16mmol), 4-nitrophenyl cloroformat (100mg, 0,50mmol), 4-dimetylaminopyridin
(70mg, 0,57mmol) va diisopropyletylamin (0,12mL, 0,71mmol) trong axetonitril
(1,0mL) duogc khudy & nhiét d6 trong phong qua dém. Metylamin (¢ =2 mol/L, 1,0mL;
2,00mmol) dugc bd sung vao hdn hop chira hop chét trung gian 4-nitrophenyl cacbamat
va hdn hop duoc khudy ¢ nhiét do trong phong trong thoi gian 2 gio. Hon hop phan tmg
duogc axit héa bang axit axetic va tinh ché bing phuong phap HPLC pha dao (Waters
SunFire™-C;s, gradient cua axetonitril trong nude, TFA 0,1%). Hi€u sudt: 43mg. Phd
khéi ESI: [M+H]" = 548; thoi gian duy tri HPLC: 0,99 phut (Z018_S04).

Céc vi du tir D.4.1 dén D.4.10 dugc diéu ché theo céch tuong tw nhu duge mo ta

trong vi du D.4, str dung cac nguyén liéu khoi d4u 14n luot dugce néu 16 trong bang sau.
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Bang 7
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*V1i hop chit trung gian nguyén liéu khoi du D.6.A 12 tinh khiét v& mit ddng phan dbi
anh, gia st ring, hop chét trong vi du D.4,10 1 tinh khiét vé m3t dong phan dbi anh va
¢6 c4u hinh tuong tw nhu nguyén liéu khoi dau.

Vi du D.4.14 va vi du D.4.1B: Céc chit ddng phan dbi anh ctia vi du D.4.1

Céc chét ddng phan dbi anh clia etylamit cua axit 4-(4-xyano-2-etansulfonyl-phenyl)-
2,5-dioxo-1-(2-triflometyl-pyridin-4-y1)-1,2,4,5,6,7-hexahydro-xyclopentapyrimidin-
3-cacboxylic triét quang (vi du D.4,1, 127mg, 0,226mmol) dugc tach bang phuong phap
sac ky long siéu t6i han diéu ché trén pha khong dbi xtmg (Daicel Chiralpak IA, 10 x
250mm, 5pm, MeOH 25% trong COz siéu t6i han, nhiét d6 40°C, ap sudt dbi khang 120
bar).

ViduD.4.14:

Hiéu sut 56mg; Phd khéi EST [M+H]* = 562; thoi gian duy tri: 1,51 phut (chit dong
phan ddi anh rira giai sém) (I_TA_25 MeOH_NH3).

Vidu D.4.1B:

Hidu suét 54mg; Phd khéi ESI [M+H]* = 562; thoi gian duy tri: 2,59 phut (chat dong
phan ddi anh rta giai mudn) (I_IC_25_MeOH_NHj3).

ViduD.5
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4-[1-(3-Diflometyl-phenyl)-2,5-dioxo-2,3,4,5,6,7-hexahydro-1 H-xyclopentapyrimidin-
4-yl]-3-etansulfonyl-benzonitril

Trietylamin (238pL, 1,699mmol) duoc bd sung vao hdn hop ctia 4-{amino-[2-
(3-diflometyl-phenylamino)-5-oxo-xyclopent-1-enyl]-metyl} -3-etansulfonyl-
benzonitril hydroclorua (Hop chit trung gian D.9, 1,516g, do tinh khiét 90%,
2,831mmol) va 1,1’-cacbonyldiimidazol (551mg, 3,40mmol) trong axetonitril (10mL)
va hén hop duoc khuy & nhiét do trong phong qua dém. Hon hop dugc cb trong diéu
kién &p sudt giam va phan con lai dugce xt Iy bang nude. Chat két tua duoc loc ra va lam
kho. Hidu sut: 1,24g. Phd khéi ESI: [M+H]" = 472; thoi gian duy tri HPLC: 0,92 phit
(Z017_S04).

Vi du D.5A va vi du D.5B: Céc chit ddng phan dbi anh cua vi du D.5

Cac chit ddng phan dbi anh ctia 4-[1-(3-diflometyl-phenyl)-2,5-dioxo-
2.3,4,5,6,7-hexahydro- 1H-xyclopentapyrimidin-4-yl]-3-etansulfonyl-benzonitril ~ triét
quang (vi du D.5, 490mg, 1,04mmol) dugc tich bang phuong phap sic ky 1éng sidu t6i
han diéu ché trén pha khong d6i xtmg (Lux C1, 20 x 250mm, 5um, MeOH, tbc do dong
21mL/phut).
Vidu D.5A: _
Hiéu suét 262mg; Phd khéi EST [MH+H]* = 472; thoi gian duy tri: 2.95 phut (chat dong
phan d6i anh rtra giai sém) (I_IB_20_MeOH_NH3).

ViduD.5B:
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Hiéu suAt 223mg; Phd khéi ESI [M+H]* = 472; thoi gian duy tri: 3,66 phut (chat dong
phan dbi anh rira giai mudn) (I_IB_20_MeOH_NHjs).

Vidu D.6

4-[1-(3-Diflometyl-phenyl)-3-metyl-2,5-diox0-2,3,4,5,6,7-hexahydro-1H-
xyclopentapyrimidin-4-yl]-3-etansulfonyl-benzonitril

Metyliodua (20pL, 0,32mmol) dugc b sung vao hdn hop cua 4-[1-(3-diflometyl-
phenyl)-2,5-diox0-2,3,4,5,6,7-hexahydro-1 H-xyclopentapyrimidin-4-yl]-3-
etansulfonyl-benzonitril (vi du D.5, 50mg, 0,106mmol) va xesi cacbonat (69mg,
0,212mmol) trong DMF (1mL), va hén hop duogc khudy & nhiét do trong phong qua
dém. Tinh ché hdn hop phan tmg bing phuong phap HPLC pha déo (Waters SunFire™.-
Cis, gradient cua axetonitril trong nuéce, TFA 0,1%). Hiéu suét: 36mg; Phd khdi ESI
[M+H]* = 486; thoi gian duy tri HPLC: 0,79 phit (005_CAO01).

Vidu D.7

N
PN
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Metylamit ctia axit 4-(4-xyano-2-etansulfonyl-phenyl)-1-(3-diflometyl-phenyl)-2,5-
dioxo-1,2,4,5,6,7-hexahydro-xyclopentapyrimidin-3-cacboxylic

4-Nitrophenylcloformat (23mg; 0,12mmol) duoc bd sung vao hdn hop cua 4-[1-
(3-diflometyl-phenyl)-2,5-diox0-2,3,4,5,6,7-hexahydro- 1H-xyclopentapyrimidin-4-yl]-
3-etansulfonyl-benzonitril (vi du D.5; 50mg; 0,106mmol), DIPEA (72pL; 0,42mmol)
va 4-dimetylaminopyridin (14mg; 0,12mmol) trong axetonitril (1ImL) va hdn hop duge
khudy & nhiét @6 trong phong trong thoi gian 2 gio. B6 sung 4-nitrophenylcloformat
(23mg; 0,12mmol) vao d6 va phan tmg duoc khudy trong thoi gia 1 gid. Metylamin (2M
trong THF, 159uL; 0,318mmol) duoc bd sung vao hdn hgp chira hop chét trung gian 4-
nitrophenyl cacbamat va hén hop duge khudy & nhiét @ trong phong trong thoi gian 1
gio. Tinh ché hdn hop phan tGng bang phuong phap HPLC pha dao (Stablebond, gradient
cta axetonitril trong nude, TFA 0,1%). Hiu sudt: 32mg; Phd khéi ESI [M+H]* = 529;
thoi gian duy tri HPLC 0,98 phut (Z017_S04).

ViduE.1
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4-[3-(2-Hydroxy-etyl)-2,5-dioxo-1-(3-triflometyl-phenyl)-2,3,4,5 ,6,7-hexahydro-1H-

xyclopentapyrimidin-4-yl]-3-metansulfonyl-benzonitril

2-[4-(4-xyano-2-metansulfonyl-phenyl)-2,5-dioxo-1-(3 -triflometyl-phenyl)-
1,2,4,5,6,7-hexahydro-xyclopentapyrimidin-3-yl]-etyl este cua axit axetic (Hop chét
trung gian E.4, 40mg, 0,071mmol) dugc khudy vdéi axit trifloaxetic (2,0mL, 26mmol) &
nhiét 6 60°C qua dém va hdn hop dugc cd trong didu kién 4p sudt giam. Phan con lai

dugc khudy véi axetonitril va nude trong thoi gian 2 gio (>qua trinh thity phan este cua
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axit trifloaxetic) va sau do, tinh ché bing phuong phap HPLC pha dao (Waters
SunFire™.-C;3, gradient ctia axetonitril trong nuéc, TFA 0,1%). Hiéu sudt: 17mg; Phd
khéi EST [M+H]* = 520; thoi gian duy tri HPLC: 0,96 phit (Z018_S04).

ViduE.2

F (Chét ddng phan dbi anh)

4-[3-(3-Hydroxy-propyl)-2,5-dioxo-1-(3-triflometyl-phenyl)-2,3,4,5,6,7-hexahydro-
1H-xyclopentapyrimidin-4-yl]-3-metansulfonyl-benzonitril

B6 sung 3-bromo-1-propanol (55pL, 0,63mmol) vao hén hop cua 4-(2,5-dioxo-
1-(3-(triflometyl)phenyl)-2,3,4,5,6,7-hexahydro-1 H-xyclopentapyrimidin-4-yl)-3-
(metylsulfonyl)benzonitril (Hop chét trung gian E.3A, chét ddng phan ddi anh rta giai
sém, 150mg, 0,32mmol) va xesi cacbonat (206mg, 0,63mmol) trong DMF (2,0mL) va
hdn hop duoc khudy & nhiét d 50°C qua dém. Hon hop phan tmg dugc xir Iy bang nudc
d4, axit héa bang axit trifloaxetic va tinh ché bing phuong phap HPLC pha dao (Waters
SunFire™-C;s, gradient cua axetonitril trong nuéc, TFA 0,1%). Hiu suét: 40mg; Phd
khéi ESI [M+H]* = 534; thoi gian duy trl HPLC: 0,97 phut (Z018_S04). Vi nguyén liéu
khéi dAu 12 tinh khiét v& mat ddng phan ddi anh, gia st rang, hop chit trong vi du E.2
1 tinh khiét vé& mat ddng phan d6i anh va c6 cdu hinh tuong tw nhu nguyén liéu khoi

dau.
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ViduE.3

3-Metansulfonyl-4-[3-oxetan-3-ylmetyl-2,5-dioxo-1-(3-triflometyl-phenyl)-
2,3.4,5,6,7-hexahydro-1H-xyclopentapyrimidin-4-yl]-benzonitril

Bb sung 3-bromometyl-oxetan (95mg, 0,63mmol) vao hén hop ctia 4-(2,5-dioxo-
1-(3-(triflometyl)phenyl)-2,3,4,5,6,7-hexahydro-1 H-xyclopentapyrimidin-4-yl)-3-
(metylsulfonyl)benzonitril (Hop chit trung gian E.3, 150mg, 0,32mmol) va xesi
cacbonat (206mg, 0,63mmol) trong DMF (2,0mL) va hdn hop duge khudy & nhiét do
50°C qua dém. Hdn hop phan tng dugc xir Iy bang nudc d4, axit hoa bang axit
trifloaxetic va tinh ché bang phwong phdp HPLC pha dao (Waters SunF ire™-Cjs, gra-
dient cta axetonitril trong nuée, TFA 0,1%). Hiéu suat: 55mg; Phd khéi ESI [M+H]* =
546; thoi gian duy tri HPLC: 1,01 phut (Z018_S04).

Vi du E.3A4 vé vi du E.3B: Céc chit ddng phan dbi anh cta vi du E.3

Céc chit ddng phan dbi anh ciia 3-metansulfonyl-4-[3-oxetan-3-ylmetyl-2,5-dioxo-1-
(3-triﬂometyl-phenyl)-2,3,4,5,6,7-hexahydr0-1H-xyclopentapyrimidin—4-yl]-
benzonitril triét quang (vi du E.3, 55mg, 0,065mmol) dugc tach bang phuong phap séc
ky long siéu téi han didu ché trén pha khong d6i xtng (Daicel Chiralpak IC, 10 x
250mm, 5pm, MeOH 30% + 20 mM NHj trong CO; siéu t6i han, nhiét d6 40°C, ap suét
d6i khang 120 bar).

Vidu E.34:

Hiéu sudt 11mg; Phd khéi ESI [M+H]" = 546; thoi gian duy tri: 4,12 phut (chét ddng
phén dbi anh rira giai sém) (I_IC_30_MeOH_NHs).

-101-



29875

Vidu E.3B:

Hiéu sudt 11mg; Phé khéi ESI [M+H]* = 546; thoi gian duy tri: 4,66 phat (chat dong
phan d6i anh rira giai mudn) (I_IC_30_MeOH_NHj).

Dit liéu dugc ly

Céac dau hiéu va loi thé khic ctia sing ché s& trd nén 13 rang tir cic vi du cu thé

sau day, cac vi du ndy nhdm d€ minh hoa cho cac nguyén ly ctia sang che.
Thir nghiém vé elastaza clia bach cau trung tinh ngudi

Nguyén liéu: Elastaza cua bach cdu trung tinh ngudi duge mua tir Calbiochem
(Cat.No.: 324681) va nén elastaza MeOSuc-Ala-Ala-Pro-Val-AMC tir Bachem
(Cat.No.: I-1270). TAt ca cac nguyén liéu khac déu c6 sin trén thi trudng thudc loai tbt

nhét.

Céc dung dich dém sau dugc st dung: Dung dich dém hop chat: 100mM Tris,
500mM NaCl, dugc hiéu chinh téi do pH 7,5; Dung dich dém thir nghiém: 100mM Tris,
500mM NaCl, dugc hiéu chinh t&i d6 pH 7,5, chita BSA 0,01%.

Céc diéu kién thir nghiém: Cac hop chét thtr nghiém duoc pha lodng trude trong
DMSO va sau d6 trong dung dich dém hop chét (ndng d6 cudi DMSO 5%). SuL cua céc
dung dich pha lodng hop chit nay dugc tron két hop voi 10pl elastaza ciia bach cdu trung
tinh (9ng/ml trong dung dich dém thir nghi¢ém) trong mot dia 384 16 mau den OptiPlate
(Perkin Elmer, Cat No.: 6007270) va dugc 0 trong thoi gian 15 phit & nhiét do trong
phong. Sau d6, 10uL dung dich nén trong dung dich dém thir nghiém duoc bd sung
(250pM ndng do cubi) va dia duge U trong thoi gian 60 phut & nhi€t do trong phong.
Sau khi bat hoat enzym, cudng do huynh quang dugc do tai budc song kich thich 380nm

va tai budc song phat xa 460nm.

M&i mot dia chira cac 15 ¢6 déi chimg gid tri cao (DMSO+enzym+nén) va céc 16
c6 d6i chiing gid tri thAp (DMSO-+enzym bét hoat+nén). Céc gia tri ICso dugc luong tinh
str dung duodng cong dap ung ndng do dang chit S c6 do dbc thay dbi. Gi4 tri trung binh
cua cac gia tri thip dugc 14y 12 0%, gia tri trung binh cua céc gia tri cao 12 100%. Gia tri
ICso ctia céc hop chét lwa chon trong thir nghiém vé elastaza cta bach cau trung tinh

duoc liét ké trong bang 8.
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Vidu ICso [nM]
Al 1,6
A.1A <1
A.1B 2780
A2 <1
A3 <1
B.1 2,1
B.1.1 5,7
B.1.2A 224
B.1.2B <1
B.1.3A <1
B.1.3B 11
B.1.4 <1
C.1A 1825
C.1B <1
C2A <1
C.2B 13
C3 <1
C4.1 52
C4.2 8,9
C.5.1 1,9
C52 1,9
c.6.1 <1
C.6.2 <1
D.1A 2,6
D.1B 19
D.2 24
D.2.1 60
D.2.2 65

-103-




29875

Vidu | ICso [nM]
D223 101
D24 103
D3 4,0
D.3A 2810
D.3B 1,4
D3.1 8,8
D32 9,5
D323 13
D3.4 8,1
D.4 <1
D.4.1 <1
D4.1A <1
D.4.1B 338
D.4.2 <1
D.4.3 <1
D.4.4 <1
D.4.5 <1
D.4.6 1,2
D.4.7 <1
D.4.8 <1
D.4.9 <1
D.4.10 <1
D5 5,5
D.5A 2.2
D.5B 892
D.6 <1
D.7 <1
E.l <1
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Vidu | ICso [nM]

E2 <1
E.3A <1
E.3B 106

Thir nghiém dé xdc dinh hoat tinh tkc ché men elastaza cia bach cau trung tinh trong

huyét twong nguoi

Mau xitrat héa tr nguoi cho khée manh dugc tron két hop v6i huyén phi
zymosan va dugc U & nhiét 6 trong phong. Qua trinh nay din dn su kich thich bach
cdu trung tinh va phéng thich elastaza ciia bach cAu trung tinh vio trong huyét twong.
M4u di kich thich duoc 1i tAm d tao ra huyét tuong duoc 1am giau elastaza clia bach

céu trung tinh.
Diéu ché dung dich zymosan hoat dong:

Zymosan (100mg) duogc tron két hop vé6i nudce mudi sinh 1y (0,9%, 10mL) va
duogc bao quan ¢ nhiét d6 4°C trong thoi gian t¢i mot tuan (luu ¥: zymosan khong hoa

tan trong nudc mudi sinh 1y va duge st dung & dang huyén phu).
Kich thich mdu todn phan:

« Mot mAu mau duy nhét 45ml dugc dua vao trong b6ng thé tich 50ml chira xitrat

(3,13%, SmL) va 6ng duge 16n ngurge nhe nhang 4 lan.
Ngay sau lay mau méu, dung dich zymosan hoat dong (5mL) dugc bd sung.

¢ Saukhi b sung dung dich zymosan hoat dong, cac éng duogc day kin, lac tron
nhe nhanh va duoc u & nhiét do 22°C trong thoi gian 15 phit trén dung cu lac
v6i the dd 20 vong/pht.

«  Tao ra cic phin phan wéc 10ml sau thoi gian 4.

Ly thm céc 6ng 15ml véi tbc d6 800g trong thoi gian 15 phut & nhiét do 4°C

trong thiét bi ly tim Jouan.

«  Thu hoach huyét tuong va tao ra cac phan phan uéc 1 dén 5ml.
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Bao quéan huyét tvong & nhiét do -80°C.

Céac ndng dd khac cta chét rc ché men elastaza cua bach cdu trung tinh duoc
U cung véi huyét trong. Sau d6, hoat tinh enzym dugc x4c dinh st dung nén sinh
huynh quang MeOSuc-Ala-Ala-Pro-Val-AMC (Bachem Cat. No. 1-1270, ndéng do
nén: 250uM, pH = 7,5, dung dich d¢m TRIS 25mM, NaCl 250mM) theo cch tuong
tu nhu dugc md ta dbi véi the thir nghiém bach cdu trung tinh ngudi. Pudng cong dap
tmg liéu lugng duoc tao ra 8 tinh toan ECso ctia chit trc ché. Phén tich dit lidu dugc
thuc hién bang cach tinh toan ty 1& % huynh quang v6i s ¢6 mat cia hop chét thir
nghiém so véi huynh quang cua d6i chtng chit mang sau khi trir di huynh quang co
s&: Chét trc ché enzym elastaza cta bach cau trung tinh s€ tao ra cac gid tri ndm trong

khoang gifta déi chig 100% (khong tc ché) va ddi chiing 0% (trc ché hoan toan).

Gi4 tri ECso ctia cac hop chét lua chon trong thir nghiém huyét tvong ngudi mo

ta & trén duoc liét ké trong bang 9.
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Bang 9
Vidu ECso [uM]
A.1A 0,002
A2 0,001
A3 0,001
B.1.2B 0,001
B.1.3A 0,001
C.I1B 0,001
C.2A 0,002
C.5.1 0,002
C.5.2 0,001
D.1A 0,001
D.3B 0,001
D.4.1A <0,001
D.4.4 0,002
D.4.5 0,001
D.5A 0,001

Thir nghiém dé xdc dinh d6 on dinh chuyén héa bang cdc tiéu thé gan nguoi

Su thodi bién do chuyén hoa ctlia hop chat thir nghiém dugc thit nghiém & nhiét
d6 37°C béng cac tiéu thé gan ngudi tap hop. Thé tich @ sau cing 100ul cho mdi thoi
diém chra dung dich dém TRIS pH 7,6 (0,1M), magie clorua (SmM), protein tidu thé
(1mg/ml) va hop chit thtr nghiém & ndng do cubi 1uM. Tiép sau mot giai doan U so
b6 ngin & nhiét do 37°C, phan tmg dugc khoi dAu bang cach bd sung beta-nicotinamit
adenin dinucleotit phosphat & dang khir ciia n6 (NADPH, ImM) va duoc hoan thanh
bang viéc chuyén mot lugng phén ude vao trong axetonitril sau céc thoi diém khac
nhau. Ngoai ra, su phﬁn hity khong phu thugc NADPH dugc theo doi trong cac phan
@ khong ¢6 NADPH, dugc hoan thanh tai thdi didm cudi cing. [%] hop chét thu
nghiém con lai sau khi 4 doc 14p NADPH dugc phén anh bing thong sb c¢(dbi chimg)
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(46 6n dinh chuyén héa). C4c dung dich U d& 1am dung dugc tao vién bang cach ly
tam (10°000g, 5 phut). Lugng phan wéc cua 16p ndi trén bé mit dugc thir nghiém bang
phuong phap LC-MS/MS vé luong hop chit gbc.

Thoi gian ban hity (12 nvitro) dugce xéc dinh bang d6 déc ciia db thi ban logarit
ctia bién dang ndng d¢ - thoi gian. DO thanh thai ndi tai (CL_INTRINSIC) dugc tinh

toan bang cach xem xét lugng protein trong phén u:

CL_INTRINSIC [pl/mphit/mg protein] = (In 2 / (thoi gian ban hiy [phut] *
ham lugng protein [mg/ml])) *1°000.

Gi4 tri thoi gian ban hiy (ti2 INVITRO) ctia cac hop chét lya chon in the thir

nghiém vé 6 dn dinh chuyén héa md ta & trén dugc liét ké trong bang 10.

Bang 10
Vidu ti2 INVITRO [phut]
A2 >130
A3 >130
B.1.2B >130
B.1.3A 91
C.1B 93
C2A >130
Cs.1 110
Cs52 >130
D.1A >130
D.3B 120
D4.1A >130
D44 >130
D45 >130
D.SA >130
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Thir nghiém dé xdc dinh dé én dinh chuyén héa bang cdc 16 bao gan nguoi

Su thoai bién do chuyén héa ctia hop chét thir nghiém dugc thir nghiém trong
huyén phi té bao gan ngudi. Té bao gan ngudi (tdt hon duge bao quan lanh) duge u
trong hé dung dich dém thich hop (vi du, méi truong Eagle duoc cai bién cla
Dulbecco cong thém 3,5ug glucagon / 500mL, 2,5mg insulin / 500mL va 3,75mg /
500mL hydrocortison) chita 5% huyét thanh loai. Sau thdi gian 0 so b6 (dién hinh) 30
phit trong thiét b 1 (37°C, 10% COy), 5ul dung dich hop chét thir nghiém (80uM; tir
dung dich gbc 2mM trong DMSO dugc pha loéng theo ty 1& 1:25 v6i mdi trudng)
duoc bd sung vao 395ul huyén phu té bao gan (mat do té bao ndm trong khoang tir
0,25-5%10° t& bao/mL, tét hon 1a 1¥106 & bao/mL; ndng dd cudi ctia hop chit thir
nghiém 13 1pM, ndng d6 DMSO cubi 12 0,05%). Té bao dugc G trong thoi gian 6 gid
(thiét bi 4, thibt bi léc tron) va cac mAu (25ul) duge ldy tai cac thoi diém 0, 0,5, 1,2,
4 va 6 gid. Cac mau duoc chuyén vao trong axetonitril va dugc tao vién bang cach ly
tam (5 phut). Lop ndi trén bé mit duoc chuyén sang mot dia 96 16 sdu mdi, duge 1am
bay hoi trong mdi truong nito va duoc tai tao huyén phtl. Su sut giam ctia hop chit

gbc dugc phan tich bang phwong phap LC-MS/MS.

Do thanh thai noi tai CL_INTRINSIC duoc tinh todn nhu sau:

CL_INTRINSIC = Liéu luong / AUC = (Co/CD) / (AUD + Csau cing/k) *
1°000/60

(Co: ndng dd ban dAu trong phan @ [uM], CD: mat do t& bao clia cac té bao sdng [10° té
bao/mL], AUD: dién tich duéi dit liéu [uM * h], Ceau cing: nng d6 ctia diém dit liéu

sau cung [uM], k: d6 nghiéng ctiia duong hdi quy ctia doan déc ban dau [h'])

Do thanh thai ndi tai ctia gan in vitro theo tinh toan c6 thé dugc tang 1én t6i 4o
thanh thai ndi tai cta gan in vivo va duge sir dung dé du doan do thanh thai cia mau

trong gan in vivo (CL) bang céch st dung mAu gan (mau duoc khudy déu):
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CL_INTRINSIC INVIVO [ml/phut/kg] = (CL_INTRINSIC [pL/phut/ 106 té
bao] * té bao gan [10° t& bao/g gan] * yéu t6 gan [g/kg thé trong]) / 1°000

CL [ml/phit/kg] = CL_INTRINSIC_INVIVO [ml/phut/kg] * dong mau qua
gan [ml/phat/kg] / (CL_INTRINSIC_INVIVO [ml/phut/kg] + dong mau qua
gan [ml/phut/kg])

Qn [%] = CL [ml/phut/kg] / ddng mau qua gan [ml/phut/kg])

(t& bao gan, clia nguoi: 120%10° té bao / g gan; yéu tb gan, clia ngudi: 25,7 g/ kg thé

trong; dong mau, cua ngudoi: 21 ml/(phut * kg))

Dua vao thir nghiém nay, hop chét trong vi du C.2A thé hién do thanh thai ctia

méu trong gan in vivo du doén bang 3% dong mau qua gan cliia ngudi.
Thir nghiém dé xdc dinh sw vdn chuyén thuoc qua té bao Caco-2 cia nguoi

Thtt nghiém cung cap thong tin vé tidm ning ctia hop chit di chuyén qua mang
té bao, trong pham vi hip thu theo dudng ubng cling nhu vé vAn dé liéu hop chat c6
duoc van chuyén mot cach tich cuc thong qua su héap thu va/hodic cac yéu t§ van
chuyén ra. Dé danh gi4 tinh thAm qua céc té bao ung thu biéu mo dai trang ngudi phan
cuc, hop dong 2 (Caco-2), cac 16p don té bao sinh trudng trong gia loc c6 thé tham

qua dugc st dung lam mAu hép thu in vitro.

Heé sb thdm biéu kién (PE) cta céc hop chét qua cac 16n don Caco-2 dugc do
(pH = 7,2, nhiét d 37°C) theo chidu van chuyén tir dinh dén day (AB: apical-to-basal)
(hép thu) va chidu tir d4y dén dinh (BA: basal-to-apical) (bai tiét). Tinh thim AB
(PEAB) bidu thi s hip thu thudc tir rudt vao trong mau va tinh thim BA (PEBA) 1
su bai tiét thude tir mau trd lai vao trong rudt thong qua ca tinh thAm thu dong cling
nhu céc co ché van chuyén chu dong qua trung gian boi cac yéu t6 van chuyén dong
ra va cac yéu t van chuyén hip thu dugc bidu hién trén c4c té bao Caco-2. Cac hop
chit dugc phan theo céc loai tinh thAm/hip thu bang cich so sanh tinh thdm AB v6i
tinh thAm AB ciia céc hop chét tham chiéu c¢6 tinh thdm in vitro da biét va hép thu
theo dudng udng & ngudi. Tinh thim gidng nhau hogc twong tu theo ca hai chidu van

chuyén cho biét su thdm thu dong, tinh thAm c6 huéng huéng t6i cac co ché van
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chuyén tich cuc bd sung. PEBA cao hon PEAB cho biét sy lién quan cta chét van
chuyén ra & dinh (nhu P-gp) va/hodc chét van chuyén vao & viing ddy bén; tinh thim
PEAB cao hon PEBA cho thy su lién quan cua chit van chuyén vao ¢ dinh (nhu
PepT1) va/hodc chit van chuyén ra & ving day bén (nhu MRP3). Véan chuyén tich

cuc 12 ¢6 thé bdo hoa phu thudc vao ndong do.

Céc té bao Caco-2 (1-2 * 105 t& bao/cm? dién tich) dugc cdy 1én cac dung cu
loc xen vao (cac dung cu loc polycacbonat hodc PET Costar transwell, ¢ 16 0,4pm)

va duge nudi cdy (DMEM) trong thoi gian 10 dén 25 ngay.

Céc hop chit dugc hoa tan trong dung mdi thich hop (nhu DMSO, dung dich
gbc 1 dén 20mM). Dung dich gbc duoc pha lodng bang dung dich dém HTP-4 (NaCl
128,13mM, KCl 5,36mM, MgSOs 1mM, CaClk 1,8mM, NaHCOs3l,8mM,
Na,HPO4x7H,0 1,19mM, NaH,PO4xH,0 0,41mM, HEPES 15mM, glucoza 20mM,
pH = 7,2) d& didu ché cac dung dich van chuyén (dién hinh 1a hop chat 10uM, DMSO
cudi ciing <= 0,5%). Dung dich van chuyén (TL) dugc 4p dung 1én phia cho & ving
dinh hodc ving d4y bén d& 1an luot xé4c dinh tinh thdm A-B hogic B-A (3 lan loc 1ip
lai). Phia nhin chia dung dich dém HTP-4 ¢c6 bd sung BSA 2%. Cac mau duoc tip
hop khi khoi dau va két thiic thir nghiém tir phia cho va véi cac khodng gidn cach
khac nhau trong thoi gian t6i 2 gio cling tir phia nhan d& xac dinh ndng d6 bing
phuong phap LC-MS/MS hogc phuong phap dém nhdp nhay. Céc thé tich nhan lay

mAu duoc thay thé bing dung dich nhan méi.

Hé s6 thAm biéu kién (PEAB va PEBA) cua cac hop chét lua chon trong thir

nghiém van chuyén thudc Caco-2 mb ta & trén dugc liét ké trong bang 11.
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Bang 11
Vidu PEAB [cm/s] PEBA [cm/s]
A1A 0,000053 0,000098
A2 0,000092 0,000080
A3 0,000067 0,000087
B.1.2B 0,000012 0,000120
B.1.3A 0,0000099 0,000130
C.1B 0,0000037 0,000041
C.2A 0,000013 0,000073
Cs5.1 0,0000071 0,000057
C52 0,000016 0,000082
D.1A 0,000019 0,000081
D.3B 0,000021 0,000085
D.4.1A 0,0000036 0,000061
D.4.4 0,0000031 0,000060
D.4.5 0,0000073 0,000067
D.SA 0,0000075 0,000078

Thir nghiém dé xdc dinh do hoa tan trong nudc (“Phwong phdp luu luong cao”)

D0 hoa tan trong nudc cua hop chit dugc xac dinh béng cach so sanh luong
hoa tan trong dung dich d&m nudce (chita DMSO 2,5%) véi lugng hoa tan trong dung
dich axetonitril/nude (ty 1& 1/1). Khéi dAu tir dung dich gbe DMSO 10mM, céc phan
phan wéc duge pha lodng 1dn luot bing axetonitril/nude (ty 18 1/1) va dung dich dém
Mcllvaine, pH = 6,8. Sau thoi gian lic 24 gio, cac dung dich hodc huyén pht duge
loc va dugc phéan tich bing LC-UV. Luong hoa tan trong dung dich d¢ém duge so sanh
v6i luong hoa tan trong dung dich axetonitril/nuéce (ty 1& 1/1). Do hoa tan do duge
nam trong khoang tr 0,001 dén 0,125mg/ml tai ndng d6 DMSO 1a 2,5%. Néu hon
90% hop chat dugc hoa tan trong dung dich dém, gia tri dugc danh dau 1a ">".
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D9 hoa tan trong nudc cia cac hop chét lya chon trong thir nghiém vé d hoa

tan mo ta & trén duoc liét ké trong bang 12.

Béng 12
Vi du Do hoa tan trong nude
[mg/mL]
Al1A 0,058
A3 0,065
B.1.2B 0,073
B.1.3A 0,093
C.1B 0,061
C.2A 0,058
Cs5.1 0,086
C52 0,069
D.4.1A 0,081
D.4.5 0,078
D.SA 0,067

Thir nghiém dé xdc dinh @ hoa tan trong nudc (“Phuong phdp binh lic”)

Céc dung dich bio hoa duoc didu ché trong céc dia 16 bang cach bb sung mot
thé tich thich hop ctia mdi trudng nude lua chon (dién hinh ndm trong khoang tix 0,25
dén 1,5mL) vio trong mdi mot 15 ma cac 16 ndy chira mot lugng 4 biét ctia duge chit
ran (dién hinh nim trong khoang ttr 0,5 dén 5,0mg). Cac 16 dugce lic hodc khudy trong
mot thoi gian xac dinh trudce (dién hinh n3m trong khoang tir 2 dén 24 gid) va sau do,
tién hanh loc sit dung mang loc thich hop (dién hinh tir cAc mang loc PTFE ¢6 c& 15
0,45um). Su hép thu ctia mang loc dugc phong tranh béng cach loai bo mot s6 giot
dich loc dau tién. Luong dugc chét hoa tan duoc xac dinh bang phuong phap quang
phé UV hoic bang phuong phap HPLC véi ky thuat phat hién UV. Ngoai ra, d6 pH

ctia dung dich nudce bdo hoa duge do sir dung ddng hd do @ pH dién cuc thuy tinh.
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Hop chét trong céc vi du & bang 12 thé hién d¢ hoa tan >0,01mg/mL tai d6 pH 6,8

(dung dich dém Mcllvaine) trong thir nghiém vé do hoa tan nay.
Thir nghiém dé xdc dinh sw tkc ché cytochrom P450 2C9

Su @c ché qué trinh hydroxyl héa Diclofenac xuc tac boi ddng enzym
cytochrom P450 2C9 bai hop chét thir nghiém dugc thit nghiém & nhiét d6 37°C bing
cAc tiéu thé gan nguoi. Tht ca céc tht nghiém dugc thuc hién trén hé robot trong cac
dia 96 15. Thé tich 1 cudi cing chita dung dich dém TRIS (0,1M), MgClz (SmM), tiéu
thé gan nguoi (0,1mg/ml), Diclofenac (10pM) va hop chit thtr nghiém tai 5 ndng d6
khéc nhau hozc khong c6 hop chit nao (di chimg cao) lap lai hai 1an (vi dy, ndng do
cao nhét tir 10 dén 50pM véi loat pha lodng ty 1€ 1:4 sau d6). Sau mot thoi gian U so
b ngin, cac phan ing dugc khéi dau bing nhan t§ ciing tic dong (NADPH, 1mM)
va dugc lam dung béng cach lam lanh dung dich xuéng nhiét d6 8°C va sau d6 bd
sung mot thé tich ctia axetonitril. Dung dich ndi chuén - thong thudong 13 chit dong vi
dn dinh cua chit chuyén héa tao ra - duge bd sung sau khi 1am dung cac dung dich 0.
Chét phan tich tai dién tich dinh (= chit phan tich tao ra) va ndi tiéu chuin duoc xac
dinh bing phuong phap LC-MS/MS. Ty 1& chit phan tich tai dién tich dinh tao ra trén
ndi tiéu chuén trong cac dung dich 0 ndy duoc so sanh véi hoat tinh d6i ching khong
chtra hop chit thir nghiém. Trong mdi mot 16 thir nghiém, ICso clia chét tc ché ddi
chimg dwong (sulfaphenazol) dugc xac dinh. Céc gia tri ICso thuc nghi€ém dugc tinh
toan bang phuong phap hdi quy binh phwong tbi thiéu theo phuong trinh sau:

% hoat tinh déi chiing = (100% hoat tinh déi ching/(1+(1/ICs0)*S))-B

aI= néng dd cht uc ché, S =heé s déc, B = hoat tinh co s0)

Néu nhu su tc ché phan tmg d4 1a >50% & ndng d6 hop chét thir nghiém thip
nhét, thi ICso duge 4n dinh 12 "< ndng d6 thip nhit duoc thtr nghiém" (thong thudng
<0,4pM). Néu nhu su trc ché phan g van <50% & ndng d6 hop chét thir nghiém cao
nhét, thi ICso dwoc 4n dinh 1a "> ndng do cao nhét duoc thir nghiém" (thong thuong
>50uM). Vi du A.1A, vi du B.1,2B va vi du C.2A thé hién cac gia tri ICso > 50uM
trong thtr nghiém nay.

Thir nghiém dé xdc dinh su vic ché cytochrom P450 2C19
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Su trc ché qua trinh hydroxyl héa Mephenytoin xtc tic boi ddng enzym
cytochrom P450 2C19 boéi hop chét thir nghiém duoc thir nghiém & nhiét 6 37°C
bing cac tiéu thé gan ngudi. Tét ca cac thir nghiém duge thuc hién trén hé robot trong
cac dia 96 15. Thé tich @ cubi ciing chira dung dich dém TRIS (0,1M), MgCl, (5mM),
tiéu thé gan ngudi (0,5mg/ml), (S)-Mephenytoin (70puM) va hop chét thir nghiém tai
5 ndéng dd khic nhau hoic khong c6 hop chit nao (d6i chimg cao) lap lai hai 1an (vi
du, ndng do cao nhét tir 10 &n 50uM véi loat pha lodng ty 1& 1:4 sau d6). Sau mot
thoi gian U so bd ngin, cac phan tmg dugc khéi d4u bing nhan t6 cling tic dong
(NADPH, 1mM) va dugc lam ding bﬁng cach lam lanh dung dich u xubng nhiét do
8°C va sau d6 bd sung mot thé tich ciia axetonitril. Dung dich ndi chuén - thong
thuong 1 chét ddng vi dn dinh ctia chit chuyén héa tao ra - dugc bd sung sau khi lam
dung cac dung dich 1. Chét phan tich tai dién tich dinh (= chét phan tich tao ra) va ndi
tidu chudn dugc x4c dinh bing phuong phap LC-MS/MS. Ty 1€ cht phan tich tai dién
tich dinh tao ra trén noi tiéu chuin trong cac dung dich i ndy dugc so sanh véi hoat
tinh d6i chung khong chita hop cht thir nghiém. Trong mdi mot 16 thir nghiém, ICso
ctia chit (rc ché ddi ching dwong (tranylxypromin) duoc xac dinh. Cac gid tri ICso
thuc nghiém duoc tinh todn bang phuong phap hdi quy binh phuong t6i thiéu theo
phuong trinh sau:

% hoat tinh déi chimg = (100% hoat tinh d6i chimg/(1+(I/ICs0)*S))-B

(I =ndng dd chit tic ché, S =hé s6 déc, B = hoat tinh co s6)

Néu nhu su trc ché phan tmg d3 12 >50% & ndng d6 hop chét thir nghiém thap
nhét, thi ICso dugc 4n dinh 13 "< ndng d6 thép nhit dugc thir nghiém" (thong thudng
<0,4pM). Néu nhu su tre ché phan tmg vin <50% & ndng d6 hop chit thir nghiém cao
nhét, thi ICso duoc 4n dinh 1a "> ndng d6 cao nhat dugc thir nghiém" (thong thuong
>50uM). Vi du A.1A, vi du B.1,2B va vi du C.2A thé hién cac gié tri ICso > 50uM
trong thtr nghiém nay.

Thir nghiém dé xdc dinh su tic ché cytochrom P450 2C8
Su trc ché qua trinh deetyl héa Amodiaquin xuc tac boi ddng enzym cytochrom

P450 2C8 boi hop chét thir nghiém duoc thir nghiém 6 nhiét do 37°C véi cac tidu thé
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gan nguoi. TAt ca cdc thtt nghiém dugc thyc hién trén hé rdbot trong céc dia 96 16.
Thé tich & cudi cing chtta dung dich dém TRIS (0,1M), MgCls (SmM), tiéu thé gan
ngudi (0,05mg/ml), Amodiaquin (1uM) v& hop chat thi nghiém tai 5 ndng do khac
nhau hozc khong ¢6 hop chét nao (d6i chiing cao) l3p lai hai 14n (vi du, ndng dd cao
nhit tir 10 dn 50pM véi loat pha lodng ty 1& 1:4 sau d6). Sau mot thoi gian G so bd
ngin, cic phan tmg dugc khoi dAu bing nhan t6 cling tic dong (NADPH, 1mM) va
duoc 1am dimg bang cach 1am lanh dung dich 0 xudng 8°C va sau d6 bd sung mot thé
tich ctia axetonitril. Dung dich ndi chuin - théng thuong 1a chét ddng vi 6n dinh ctia
chét chuyén hoa tao ra - duge bd sung sau khi 1am dung cac dung dich u. Chét phan
tich tai dién tich dinh (= chét phén tich tao ra) va ndi tiu chuan duoc xéac dinh bﬁng
phuong phap LC-MS/MS. Chét phan tich ty 1¢ tai dién tich dinh tao ra véi ndi tiéu
chuén trong cac dung dich 1 nay dugc so sanh hoat dong d6i chimg khong chita hop
chat thir nghiém. Trong mdi mot 16 thtr nghiém, ICso ctia chit trc ché dbi chimg dwong
(Montelukast) dugc x4c dinh. Cac gid tri ICso thuc nghiém dugc tinh toan bang
phuong phép hoi quy binh phuong tb1 thidu theo phwong trinh sau:

% hoat tinh dbi chimg = (100% hoat tinh d6i chimg/(1+(I/1Cs0)*S))-B

(I = ndng do chit trc ché, S = h¢ s dbc, B = hoat tinh co 56)

Néu nhu su e ché phan tng d4 14 >50% & ndng d6 hop chét thir nghiém thip
nhét, thi ICso duoc 4n dinh 13 "< nbng do thip nhét dugc thir nghiém" (thong thuong
<0,4uM). Néu nhu sy G ché phan tmg vin <50% & ndéng do hop chét thir nghiém cao
nhét, thi ICso duoc 4n dinh 13 "> néng dd cao nhét duge thir nghiém" (thdng thudong
>50uM). Vi du A.1A, vi du B.1,2B va vi du C.2A thé hién céc gia tri ICso > 50uM
trong thtr nghiém nay.

Thir nghiém dé xdc dinh su cam 1ing cytochrom P450

Pé danh gia su cam Ung chuyén héa enzyme CYP3A4, cac t€ bao HepaRG®
bao quan lanh duge cdy véi mat do 1,0 x 105 trén mdi 18 clia dia 96 13. Té bao duge
cho phép can béng trong thoi gian 72 gid trude khi tiép xtc 10uM dbi tuong thir
nghiém trong thoi gian 48 giv véi viee dbi méi doi tugng thir nghiém ctr mdi 24 gid.

Céc chit cam tmg CYP3A4 nguyén mAu d3 biét Rifampicin duge sit dung lam d6i
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chimg dwong & ndéng d 25uM. Sau thoi gian 48 gidy tiép xtic, moi trudng chia adi
tuong thir nghiém dugc loai bo va té bao duoc rira b%mg nude mudi dém phosphat

(PBS) trudc khi phén 1dp mARN.

Tinh todn:

Cudng d6 cam tmg = (Hop chit enzym mARN)/(Ddi chiing dung méi enzym mARN)
Hiéu luc chét cam ung = (Lugng hop chét)/(Luong Rifampicin)*100

Thir nghiém dé xdc dinh su vkc ché hERG

Su tic ché kénh kali hERG (gen lién quan ete-a-go-go ngudi) cé thé duoc xac
dinh nhu duge mo ta trong tai liéu Rast, G., & Guth, B.D., Journal of Pharmacological
and ToxicologicalMethods (2014), http://dx.doi.org/10.1016/j.vascn.2014.08.001.

Su e ché hERG ctia cac hop chét lua chon trong thtr nghiém kep rép ndi duoc
liét ké trong bang 13.

Bang 13
Vidy Uc ché hERG
I1Cso >30puM
A1A 3
(7% tai nong do 10uM)
ICs0 >30puM
B.1.2B 3
(12% tai nong do 10uM)
ICso >30pM
C2A .
(7% tai nong do 10pM)
ICso >30pM
D.1A .
(8% tai nong do 10pM)
Céc hdn hop

Hop chét c6 cong thitc chung 1 ¢6 thé duoc sit dung riéng biét hodc cung véi
céc hoat chit khac c6 cong thirc 1 theo sang ché. Hop chét c6 cong thirc chung 1 tiy

y cling c6 thé duoc két hop véi cac hoat chét dugc khac. Cac hoat chat nay bao gdm,
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chét cha vén thu thé B2-adrenergic (tdc dung ngin va tac dung kéo dai), chét khang
cholinergic (tdc dung ngén va tac dung kéo dai), steroit chéng viém (corticosteroit
ubng va ding tai chd), cromoglycat, metylxanthin, thubc bét chuée glucocorticoid
phan 1y, chét tc ché PDE3, chét tc ché PDE4, chit tic ché PDE7, chét dbi khang
LTD4, chét tic ché EGFR, chit cht van Dopamin, chét dbi khang PAF, cac dan xuét
Lipoxin A4, chét didu bién FPRLI, chit ddi khéng thu thé LTB4 (BLTI1, BLT2),
Histamin H1 chit dbi khang thu thé, chat déi khang thu thé Histamin H4, chat dbi
khang kép thu thé Histamin H1/H3, chét ttc ché PI3-kinaza, chét trc ché tyrosin kinaza
khong thu thé vi du nhu LYN, LCK, SYK, ZAP-70, FYN, BTK hodc ITK, chét tc
ch& MAP kinaza vi du nhu p38, ERK1, ERK2, INK1, JNK2, INK3 hogc SAP, chat
e ché con duong truyén tin hiéu NF-xB vi du nhu chét trc ché IKK2 kinaza, chét tic
ché iNOS, chit e ché MRP4, chét ttc ché sinh tdng hop leukotrien vi du nhu chét trc
ché 5-Lipoxygenaza (5-LO), chét trc ché cPLA2, cht ttc ché Leukotrien A4 Hydro-
laza hoac chét trc ché FLAP, chit tc ché MMP9, chit tc ché MMP12, chét chéng
viéem khong nhét steroit (NSAIDs), chit Gc ché Cathepsin C (hoic DPPI /
Dipeptidylaminopeptidaza I), chit @i khang CRTH2, chit diéu bién thy thd DP1, chit
d6i khéng thu thé Thromboxane, cht déi khang CCR3, chat ddi khang CCR4, chét
61 khang CCR1, chit dbi khang CCRS5, chit dbi khang CCR6, chat dbi khang CCR7,
cht dbi khang CCRS, chét déi khang CCR9, chit dbi khing CCR30, chat dbi khang
CXCR3, chét dbi khang CXCR4, chit dbi khang CXCR2, chat déi khang CXCRI,
chét d6i khing CXCRS5, chét d6i khang CXCRS, chit dbi khang CX3CR3, chat dbi
khang Neurokinin (NK 1, NK2), chét diéu bién thu thé Sphingosin 1-Phosphat, cht
{rc ché Sphingosin 1 phosphat lyaza, chét didu bién thu thé Adenosine, vi du nhu chét
cht van A2a, chét didu bién thu thé purinergic, vi du nhu chét trc ché P2X7, chét hoat
héa Histon Deaxetylaza (HDAC), chit dbi khang Bradykinin (BK1, BK2), chét tc
ché TACE, chét diéu bién PPAR gamma, chét tic ché Rho-kinaza, chét trc ché enzym
chuyén héa interleukin 1-beta (ICE), chét diéu bién thy thé giéng Toll (TLR), chét trc
ché HMG-CoA reductaza, chit d6i khang VLA-4, chét trc ché ICAM-1, chat chu van
SHIP, chét d6i khang thu th8 GABAa, chit trc ché ENaC, chét (rc ché Prostasin, cht
didu bién thy thé Melanocortin (MCIR, MC2R, MC3R, MC4R, MC5R), chit dbi
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khang CGRP, chét dbi khang Endothelin, cht d6i khang TNFa, khing thé khang
TNF, khang thé khdng GM-CSF, khang thé khang CD46, khang thé khéng IL-1,
khéng thé khang IL-2, khang thé khang IL-4, khang thé khéng IL-5, khéng thé khang
[L-13, khéng thé khéng IL-4/IL-13, khang thé khang TSLP, khang thé khang OX40,
chit didu hoa nhay, cac chit mién dich tri liéu, hop chét chéng lai su truong gidn
duong khi, cac hop chit chéng ho, chit tc ché VEGF, nhiing ciing ci cac hdn hop
clia hai hoiic ba hoat chét.

Duoc uu tién 12 chit huéng giao cam, chét khang cholin, corticosteroit, chét e
ché PDE4, chét dbi khang LTD4, cht e ché EGFR, chét tic ché Cathepsin C, chét
Gic ché CRTH2, chét e ché 5-LO, chét dbi khang thu thé Histamin va chit Gc ché
SYK, nhét 1a cac chit tc ché Cathepsin C, nhimg ciing ca céac hdn hop ctia hai hodc
ba hoat chét, tirc 1a:

e céc chit huéng giao cam véi corticosteroit, chét @tc ché PDE4, chit tic ché CRTH2
hodc chét d6i khang LTD4,

e cac khang cholin véi chét hudng giao cam, corticosteroit, chit Grc ché PDE4, chit
trc ché CRTH2 hoéc chét d6i khang LTD4,

e céc corticosteroit voi chit tic ché PDE4, chét (e ché CRTH2 hogc cht ddi khéng
LTD4

o chit tic ché PDE4 v6i chét rc ché CRTH2 hoic chit d6i khang LTD4

chit trc ché CRTH2 véi chét dbi khang LTDA4.

Duoc phdm

Ché pham thich hgp d dua vao cac hop chit c6 cong thic s& trd nén 13 rang
dbi v6i ngudi c6 k§ ning trung binh trong linh vic va bao gdm, vi du vién nén, vién
tron, vién nang, vién dan dit, vién ngdm hinh thoi, vién dep, dung dich, xi-r0, cdn
ngot, tii nho, dang tiém, dang x6ng va dang bdt, v.v.

Vién nén thich hop co thé thu duoc, vi dy, bang cach tron mot hodc nhiéu hop

chét c6 cong thirc I véi ta duge da biét, vi du chit pha lodng tro, chit mang, chit phan
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hity, chit phu gia, chét hoat dién, chét két dinh va/hogc chat 1am tron. Vién nén cling

6 thé bao gdm nhiéu 16p.
Céc chi dinh

Hop chét theo sang ché va mubi duoc dung ctia chiing c6 hoat tinh & dang dugc
pham, dic biét & dang chét e ché men elastaza ctia bach cau trung tinh, va do d6, c6

thé dugc st dung trong diéu tri:

1. dudng ho hip: cac bénh tic nghén dudng khi bao gdm: hen, bao gdm hen phé quan,
di ing, ndi sinh, ngoai sinh, gay ra khi tap luyén, gdy ra do thubc (bao gdm gay ra do
aspirin va NSAID) va hen gay ra do bui, ca gian doan va dai ding va tit ca cc truong
hop ning, va cac nguyén nhén gy ting phan img duong khi khac; bénh phdi tic nghén
man tinh (COPD); viém phé quan, bao gbm viém phé quan nhiém tring va 4i toan;
khi phé thiing; ching thiéu hut men alphal-antitrypsin; chimg gién phé quan; bénh
X0 nang; bénh sarcoit; bénh phéi & nong dan va cic bénh lién quan; viém phéi qua
mAn; bénh xo héa phdi, bao gdm viém xo phé nang vé cin, viém phéi md k& tu phat,
liéu phap diéu tri chéng ung thu bién chiing xo héa va nhiém tring man tinh, bao gbm
nhiém tring do lao va nim aspergillus va cac nhiém tring do nim khac; bién chimg
ctia ghép phdi; cac réi loan mach mau va huyét khdi & hé mach méu phéi, va tang ap
phéi; hoat tinh chéng ho bao gdm ca didu tri ho man tinh két hop véi c4c tinh trang
viém va xuét tiét & dudng khi, va ho do dung thudc; viém mii cdp tinh va man tinh
bao gdm viém miii do thudc, va viém miii do vin mach; viém mii di img quanh ndm
va theo mua bao gdbm viém miii tim 1y (hay s&t); polyp mili; nhi€m trung virut chp
bao gdm cam lanh théng thuong va nhiém trung do virut hop bao duong ho hép,
influenza, coronavirut (bao gdm SARS) va adenovirut; tén thuong phdi cip tinh; hoi
chting suy ho hap cip tinh;

2. da: bénh vay nén, viém da co dia, viém da tiép xtic hodc cac bénh eczema khéc va
cac phan tmg qua man kiéu chdm; viém da do thuc vat va anh sang; viém da tiét nhon,
viém da dang ecpet, bénh lichen phéng, bénh lichen xo teo, bénh viém da mu hoai
thu, sarcoit da, luput ban d6 dang dia, pemphigut, dang pemphigut, bénh ly thuong bi
bong nudc bam sinh, bénh may day, bénh phit mach, bénh viém mach, bénh dé nhiém
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doc, tang bach cAu ua eosin da, chirng rung toc timg vung, hoi du kiéu nam giéi, hoi
ching Sweet, hoi ching Weber-Christian, hdng ban da dang; viém md té bao, ca
nhiém tring va khong nhiém trung; viém md m& dudi da; bénh bach cAu lympho da,
ung thu da khéng hic td va cac tdn thuong loan san khéc; cac rdi loan do thube bao

gom céc ban do thudc co dinh;

3. mét: viém mi mit; viém két mac, bao gbm viém két mac ngoai vi va viém két mac
di tng mua xuan; viém mdng mét; viém mang mach nho phia trudc va phia sau; viém
mang mach; cac 161 loan ty mién, thoai hoa hozc 1di loan viém tac dong 1én vong mac;
viém mét bao gdm viém mét giao cam; bénh sarcoit; cac bénh nhiém tring bao gdm

nhiém tring do virut, nam va vi khuén;

4. sinh duc — tiét niéu: viém than bao gdm viém than k& va bénh viém cdu than; hoi
ching than hu; viém bang quang bao gbm viém bang quang cAp tinh va man tinh (k&)
va loét Hunner; viém niéu dao cAp tinh va man tinh, viém tién liét tuyén, viém mao
tinh hoan, viém budng trimg va viém voi trimg; viém am hd - 4m dao; bénh Peyronie;
161 loan cuong ctimg (ca nam va nit);

5. thai ghép dong loai: cép tinh va mén tinh sau, vi du, ghép than, tim, gan, phoi, tiry
xuong, da hodc gidc mac hodc sau truyén méau; hodc bénh manh ghép chéng lai vat
chl mén tinh;

6. cac rdi loan tu mién va di tmg khic bao gém bénh viém khép dang thap, hoi chimg
rudt kich thich, luput ban d6 hé théng, bénh da xo cung, bénh viém tuyén giap
Hashimoto, bénh Graves, bénh Addison, bénh tiéu duong, xuét huyét giam tiéu cau
tu phat, viém bao co bach ciu 4i toan, hoi chimg ting IgE, hdi chimg khang

phospholipit va hoi chirg Sazary;

7. ung thu: diéu tri cac ung thu thuong gap bao gdm ung thu tuyén tién liét, v, phdi,
budng trang, tuy, rudt non va dai trang, da day, da va cac khdi u & ndo va céc tinh
trang 4c tinh tac dong dén tay xuong (bao gdm c4c bénh bach cdu) va cac hé ting sinh
md bach huyét, nhur bénh u lympho Hodgkin va khong Hodgkin; bao gbm viéc phong

ngura va didu tri bénh di cin va sy tai phat khoi u va hoi chimg can ung thu; va
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8. cac bénh nhifm tring: cdc bénh do virut nhu bénh sti mao ga sinh duc, hat com
thong thuong, hat com 1ong ban chén, viém gan B, viém gan C, bénh do virut herpes
don dang, u mém bidu mod, bénh ddu mua, virut gdy suy giam mién dich & nguoi
(HIV), virut gy sli mao ga sinh duc & nguoi (HPV), virut cy bao (CMV), virut gay
bénh thity dau (VZV), rhinovirut, adenovirut, coronavirut, bénh ciim, 4 ciim; cac bénh
do vi khun nhu lao va bénh do mycobacterium avium, bénh hui; cac nhiém tring
khéac, nhu bénh do nidm, chlamydia, Candida, aspergillus, viém mang ndo do
cryptococcus, Pneumocystis carnii, bénh do don bao cryptosporidium, bénh ndm sau,

bénh do toxoplasma, nhiém tring do trypanosoma va bénh do leishmania, va
9. cac bénh khac: ton thwong ndo do chin thuong, phinh dong mach chi bung

Séng ché dé cap dén hop chét c¢6 cong thirc chung 1, hop chét nay hitu dung
trong phong ngtra va/hodc diéu tri bénh va/hoic tinh trang, trong d6 hoat tinh ctia chit
\rc ché men elastaza cta bach cau trung tinh ¢6 l¢i ich tri liéu, bao gdm nhung khong
gi6i han & viée didu tri va/hodc phong nglra cac bénh hen va di ing, cdc bénh viém
da day - rudt, bénh viém cAu than, cac bénh bach cAu wa eosin, bénh phdi tic nghén
mén tinh, nhidm tring do céc vi khun gdy bénh, bénh viém khép dang thap, cac bénh
bach cdu trung tinh, bénh xo nang (CF), chting gidn phé quan khong c6 xo hoa kén,
x0 héa phdi tu phat, viém mach lién quan dén khang thé ANCA, ung thu phdi, chimg
gifin phé quan khong xo hoa kén, khi phé thiing, viém phé quan mén tinh, tdn thuong
phéi cép tinh (ALI), hoi chimg suy hd hp cip tinh (ARDS), tang 4p phoi, tang ap luc
dong mach phdi (PAH), bénh thiéu men Alpha-1-antitrypsin (AATD.), béo phi va
bénh viém lién quan, vi dy, viém m6é m& mén tinh, viém md md, viém do ché do nhiéu
chét béo gay ra, chimg khang insulin, bénh tidu dudng, bénh gan nhiém m& va gan

tham m&.

M&i tuong quan giita hoat tinh sinh hoc va céc chi dinh thubc duge mo ta trong
tai lidu, vi du “Henriksen, P. A. Current Opinion in Hematology (2014), 21(1), 23-
28”. Do d6, séng ché d& cap dén hop chét cong thie chung 1 dé 1am thubc.
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Phéin mé t& con boc 16 phuong phap diéu tri hodc phong ngira cac bénh va tinh
trang néu trén, phuong phéap bao gdm bude dwa vao ngudi bénh mot lugng hitu hiéu

ctia hop chit ¢6 cong thirc chung 1.

Pé diéu tri cac bénh va cac tinh trang bénh Iy néu trén, lidu luong diéu tri hiéu
qué s& thuong ndm trong khoang tir 0,01mg dén 10mg/kg thé trong trén mdi lidu luong
hop chét theo sing ché; tét hon 1 ndm trong khoang tir 0,1mg dén Smg/kg thé trong
trén mdi lidu luong. Vi du, & ding cho ngudi c6 can nang 70kg, khoang lidu luong
s& nim trong khoang tir 0,7mg dén 750mg trén mdi liéu lugng hop chit theo sang ché,
t6t hon 12 ndm trong khoang tir 7,0mg dén 350mg trén mbi lidu lugng. Mt o tb1 uu
hoéa lidu lwong hing ngay nao d6 co thé cAn thiét @ xac dinh mtc va md hinh dinh

lidu t6i wu. Thanh phin hoat tinh c6 thé dugc chia ra tir 1 dén 6 1an mdi ngay.

Luogng c6 hiéu qua duge ly thyuc tién hoic liéu lugng didu tri dwong nhién s&
tuy thudc vao cac yéu t6 da biét dbi v6i ngudi c6 k§ ndng trong linh vuc nhur tudi va
thé trong clia bénh nhéan, dudong dung va murc d6 ndng cia bénh. Trong bét ky trudong
hop nao, thanh phan hoat tinh dugc st dung véi lidu lwong va theo cach cho phép

luong c6 hiéu qua duoc ly can duogc phan phéi dua vao tinh trang cua bénh nhén.
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ACN axetonitril

aq. dang nuédc

BOC tert-butyloxycacbonyl

d Ngay (day)

DCM. Diclometan

DEA Dietylamin

DIPEA N,N-DIISOPROPYLETYLAMIN

DIPE diisopropyl ete

DMAP 4-dimetylaminopyridin

DMF: N,N-dimetylformamit

DMSO dimetyl sulfoxit

EA etyl axetat

FA axit formic

gio gio

HATU O-(7-azabenzotriazol-1-yl)-N,N,N',N'-
tetrametyluroni hexaflophosphat

LiOH Lithi hydroxit

MeOH metanol

MeTHF 2-metyltetrahydrofuran

NaH natri hydrua

PE Ete ddu md

RT, r.t. nhiét do trong phong

rt thoi gian duy tri

TBME tert-butyl metyl ete

TBTU o-(1H-benzo-1,2,3-triazol-1-yl)-
N,N,N',N'-tetrametyluronium
tetrafloborat

TEA trietylamin

TFA axit trifloaxetic

THEF: tetrahydrofuran

TSA Axit toluen sulfonic
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YEU CAU BAO HO

1. Hop chét c6 cong thic 1:

0 R
N-R®
s
2
R 1,
trong do:
R'1a
N
Il
> s=0
., O )
R?1a
F
F
vaR}1a H;
hodc
R'la
N
|l
i
* 0
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R%1a
F
F
F .
va R31a CH;3;
hoac
R'1a
N
|1
ﬁ OH
S<\/
o
*
R?1a
F
F
F
va R? 1a CH;3;

hodc mudi duoc dung ctia hop chit nay.
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2. Hop chét theo diém 1, trong d6 hop chit nay c6 cong thirc 1.a:

la
hodc mubi dugc dung ciia hop chét nay.

3. Hop chét theo diém 1, trong d6 hop chét nay c6 cong thirc 1.b:

1.b

hozic mudi duge dung cua hop chét nay.

4. Hop chit theo diém 1, trong d6 hop chét nay c6 cong thirc 1.c:
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hodc mubi dugc dung ctia hop chét nay.

5. Hop chét theo diém bat ky trong s cac diém tir 1 dén 4, trong d6 céu hinh

¢6 cong thie 1 1a cong thic 1"

hodc muoi dugce dung cua hop chat nay.

6. Hop chét theo diém 5, trong d6 hop chét nay c6 cong thirc 1.a";
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hodc mubi dugc dung ctia hop chat ndy.

7. Hop chét theo diém 5, trong d6 hop chét nay c6 cong thirc 1.b"

N—

/&O
F
F

F

]

N

1.b'
hodc mudi dugc dung ciia hop chét nay.
8. Hop chét theo diém 5, trong d6 hop chét nay c6 cong thirc 1.c":

N
Il

(L
1l OH
S<\/
F
E

AN
_~ O

I

F
1.c'

hodc mudi duoc dung ctia hop chét nay.
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9. Dugc phim, khéc biét & chd, dugc pham niy chita mot hodc nhiéu hop chat
c6 cong thirc 1 theo diém bat ky trong s cac diém tir 1 dén 8 hodc mudi c6

hoat tinh dugc ctia noé.

10. Dugc phim, khong nhiing chtra hop chét ¢ cong thic 1 theo diém bét ky
trong s céc diém tir 1 dén 6, con chira thém hop chét c¢6 hoat tinh duoc 1y duoc
chon tr nhém bao gdbm cac chit huéng giao cim, chit khang cholin,
corticosteroit, chit tc ché PDE4, chit dbi khang LTD4, chét tc ché EGFR,
chét trc ché Cathepsin C, chit irc ché CRTH2, chét tic ché 5-LO, chat di khang
thu thé Histamin va chit ¢ ché SYK, ma con chira hdn hop cla hai hodc ba

hoat chét.

-130-





