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(57) Sang ché d& cap dén hop chat co cong thuc (1):
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trong d6 R!, R2, R3, va Z- c¢6 nghia nhu duoc néu trong ban mé ta hodc mudi duge dung
cua nd, dén dugc pham chua it nhat mdt hop chat c6 cong thirc (1), cling nhu dugc pham
két hop chira mot hoac nhi€u hop chat cé cong thue (I).
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Linh vue ki thuit dwoe dé cap

Sang ché d& cap dén cac hop chét c6 cdng thic (I)
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NH, r'

trong d6 R', R?, R%, va Z* ¢6 nghia nhu dugc néu trong ban md ta hodc mudi duoc dung
ctia n6, dén dugc phdm chia it nhit mot hop chét c6 cong thirc (I), ciing nhu dugc phim

két hop chira mot hogic nhidu hop chét c6 cong thic ().
Tinh trang ky thuit ciia sang ché

WO02011079087, W0O2015007516, W02015007519, va W02015007517 bdc 1o
amit clia axit 3,5-diamino-6-halo-pyrazin-2-carboxylic ¢6 c4u tric lién quan thé hién hoat
tinh trc ché ENaC (Epithelial Sodium Channel).

Venanzi chi ra rang nhém amino & vi tri 5 clia goc pyrazin ctia amilorit va chat
twong tur clia nd 1a can thiét cho d6 6n dinh ctia phtic phong bé véi ENaC (Venanzi et al.,

Journal of Medicinal Chemistry, 1992, Vol. 35 (9), 1643-1649).

Muc dich ciia sang ché 1 d& xudt cac hop chét khac dé ding trong tri lidu dé diéu
tri cc qué trinh bénh ly diéu tri dugc bang viéc phong bé kénh natri bidu mo, dic biét 1

dé diéu tri phdi va duong ho hip.

Céc hop chit nay nén 1a chét e ché hiéu nghiém ENaC. Trj s ICso thich hop
duoc x4c dinh trong thir nghiém Ussing Chamber thudng nhé hon 30 nM.
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Ngoai ra, hop chit ndy nén c6 do thAm thip 14 yéu t6 c6 loi dé didu tri phdi tai chd.
Tri sb d6 thdm thich hop dwoc x4c dinh trong thir nghiém t& bao CALU-3 thuong nhd
hon 6 x 1077 cm/gidy.

Ngoai ra, hop chit niy nén cé d6 hoa tan cao trong mdi trudng nuée 1a yéu td ¢
loi @& ding bang cach x6ng hit dung dich nudc. Tri s6 do hoa tan thich hop trong dung

dich dém nuéc véi tri s6 d6 pH sinh 1y dung 1 bang 2% hoic cao hon.

Ngoai ra, hop chét nay nén c6 d6 bén thuy phén cao trong méi trudng nude 1a yéu

t6 ¢6 loi d& ding bang cach xong hit dung dich nudc.

Ngoai ra, hop chit nay nén tc ché viée tai hip thu nuée in vivo trong phdi khi
ding tai chd. Viéc ding trong phdi tai chd lidu dugc chit ctia hop chit theo sang ché

khong nén hoic chi nén 1am ting lwong aldosteron huyét tuong & muc thip.

B4t ngd, dd phat hién ra ring din xuft cta axit 3-amino-6-clo-pyrazin-2-
carboxylic khong chira nhém amino & vi tri 5 ctia gdc pyrazin 1a chit e ché ENaC hiéu
nghiém va con c6 cac dic tinh bd sung néu trén.

Ban chat k§ thuit ciia sdng ché

Séang ché d& cap dén hop chit c6 cong thic (1),
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I 3
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NH, Rr'/

trong d6

R! va R? d@oc 1ap duge chon tir etyl, 2-hydroxyetyl, 2-tetrahydrofuranylmetyl va 4-
tetrahydropyranylmetyl;

R} duoc chon tir gbc NR?RY, trong d6 R? va RP doc 1ap dwoc chon tir hydro, Ci-Ca-
alkyl va 1-(2-etoxyetyl)piperidin-4-yl, trong d6 Ci-Cs-alkyl ndy c6 thé mang 1
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hodc 2 phin tir thay thé duoc chon tir hydroxyl, amino, Ci-Cs-alkylamino, di-Ci-
Cy-alkylamino, (dimetylphosphinoyl)metoxy, 4-(dimetylphosphinoyl)phenyl, 6-
metyl-3-hydroxy-pyridin-2-yl va oxyanion cia 6-metyl-3-hydroxy-pyridin-2-yl,

v6i didu kién it nhit mot trong s6 cac gbe R? va RP khong phai 13 hydro,

hoic trong dé R? va R® cling véi nguyén ti nito ma ching gin vao tao thanh gbc di vong
duoc chon tir piperidin va 1-oxothiomorpholinyl, trong d6 gbc di vong nay cé thé

mang 1 hodc 2 phén t thay thé dugc chon tir NHa; va

zZ duogc chon tir clorua, bromua, iodua, hydroxit, hydrosulfat, sulfat, nitrat, phosphat,
format, axetat, trifloaxetat, fumarat, xitrat, tartrat, oxalat, sucxinat, mandelat,

metansulfonat va p-toluensulfonat,

hodc Z~ ¢6 thé khong c6 mit néu R? hosic RP 13 Ci-Cs-alkyl va mang oxyanion ctia

6-metyl-3-hydroxy-pyridin-2-yl;
hozc mudi duoc dung ciia ching.

Hop chét ¢6 cong thire (I) hoic mudi duge dung ctia né nhur duge xé4c dinh trong
ban mo ta nay 1a dic biét thich hop dé didu tri cac qua trinh bénh 1y didu tri duoc bing

viéc phong bé kénh natri biéu mo, dic biét 1a dé diu tri phdi va duong ho hip.

Do d6, sang ché con dé& xuét hop chat c6 cong thirc (I) nhu duge xac dinh trong

ban mo ta nay hoac mudi dugce dung ctia né dung d€ lam thudc.

Séang ché con dé xuit hop chét ¢ cong thire (I) nhu duge xéc dinh trong ban md
ta nay hodc mudi duoc dung ctia n6 ding dé didu tri bénh dugc chon tir trong s6 bénh

hoic cin bénh v& duong hd hip va bénh di ing ciia duong hd hap.

Séng ché con dé xuét hop chét c6 cong thire (I) nhu duoc xac dinh trong ban mo
ta nay hodc mudi duge dung ctia né dimg dé diéu tri bénh duoc chon tir trong sd viém

phé quan man tinh, viém phé quan cap tinh, viém phé quan do nhi€m vi khuan hodc virut
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hodic nim hodc giun san, viém phé quan di Gmg, viém phé quan do chét doc, viém phé
quan tic nghén man tinh (COPD), hen (ndi sinh hozc di tmg), hen nhi khoa, gidn phé
quan, viém phé nang di tng, viém miii di tmg hozc khong di ing, viém xoang man tinh,
x0 nang hodc bénh nhay nhdt, nénh thiéu hut alpha-1-antitrypsin, ho, khi thiing phéi,
bénh phdi k&, viém phé nang, dwong ho hip d& co thét, polyp miii, phit phdi, viém thanh

phé nang do céc nguyén nhan khac nhau, va khd mat.

Sang ché con d& xult duoc phim chira it nhit mdt hop chét c6 cong thirc (I) nhu

dugc xac dinh trong ban mo ta nay hodc mudi dugc dung cta né va chat mang duoc dung.

Sang ché con dé xuét duoc phdm két hop chira ngoai mét hodc nhiéu hop chit c6
cong thie (I) nhu duge xac dinh trong ban mé ta nay hoic mudi duoc dung cua nd, &
dang hoat chit khac mot hoic nhiéu hop chét duogc chon tir trong sb cac loai gdm chét tc
ché ENaC, betamimetic, cht chéng tiét cholin, corticosteroid, chat tic ché PDE4, chét
d6i khang LTD4, chét tc ché EGFR, chét chil vin dopamin, H1 chit khang histamin,
chat d6i khang PAF, chit (ic ché MAP-kinaza, chét tc ché MPR4, chét tic ché iNOS,
chat trc ché SYK, chét hiéu chinh yéu t§ didu tiét van chuyén‘xor nang qua mang t& bao
(cystic fibrosis transmembrane regulator-CFTR) va hoat chét ting tiém luc CFTR hoic

t6 hop dbi hoic ba ctia chiing.

M0 ta chi tiét sang ché

Céc thuat ngir va dinh nghia

Céc thuét ngit khéng duoc xac dinh cu thé & diy nén 1dy nghia dugc gan cho ching
bdi mot ngudi co6 k¥ nang trong linh vuc theo bdc 16 va ngit canh. Tuy nhién, theo st
dung trong ban mo6 ta nay, trir khi duoc xac dinh nguoc lai, cac thuit ngit sau day cé y

nghia dugc chi rd va nhitng quy udc sau day dugc tuan tha.

Trong c4c nhém, cic gbe hodic cac phan dinh nghia dudi day, sb lwong nguyén tir
cacbon thuong duoc xac dinh ¢ trudc nhom, vi du, Cr.s-alkyl c6 nghia 1ad nhém hodc gbe

alkyl ¢6 1 dén 6 nguyén tir cacbon.
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N6i chung trong cdc nhém don nhu HO, H2N, OS, 025, NC (xyano), HOOC, F3C
hodc nhém tuong tw, ngudi c6 k§ ning c¢6 thé thiy (cac) diém lién két gbc v6i phan tir tir
céc hoa tri tu do ctia ban than nhém. Dbi véi cac nhom két hop gém hai hodc nhiéu phan
nhém, thudt ngft ciia nhém cudi ciing chi ra diém lién két gbc, vi du, nhém thé "aryl-C;.
3-alkyl" nghia 12 nhém aryl ma duoc lién két véi nhém Ci.3-alkyl, nhém nay duge lién

két v6i nhan hodc vgi nhdm ma nhém thé duogc lién ket véi nod.

Néu hop chét theo sang ché duoc mo ta & dang tén héa hoc va dang cong thire,

trong trudng hop c6 bit ky su khéng nhit quan nao, thi cong thirc chiém wu thé.

Nhiéu thuét ngit sau day c6 thé duoc sir dung lap lai khi dinh nghia vé cong thirc
hodc nhém va trong mdi trudng hop, c6 mét trong s6 cac ¥ nghia dua ra & trén, mot cach

doc 18p vdi nhau.

Trir khi ¢6 quy dinh khac, theo sang ché, mot tén hodc cong thirc hoa hoc duge
néu s& bao ham ca cc chit hd bién va tit ca cac chit ddng phan 1ap thé, quang hoc va
hinh hoc (vi du cac chit ddng phan d6i anh, cac chit ddng phan khéng ddi quang, cac
chét ddng phan E/Z, v.v.) va c4c chit triét quang ctia chiing cling nhu céc hdn hop véi ty
phan khéc nhau cta cac chit ddng phan dbi anh riéng &, cac hdn hop cua céc chit dong
phan khong déi quang, hoic cac hdn hop cia dang bit ky trong sb cac dang néu trén khi
céc chit ddng phan va cac chit ddng phan dbi anh nhu vay tdn tai, cling nhu cac mudi,
gdm cé cac mubdi duoc dung ciia chung va c4c solvat ctia chung nhu vi du cac hydrat gdm

ca cac solvat cta cac hop chat tu do hodc cac solvat clia mudi cia hop chat.

Thut ngit "duoc thé" theo st dung & ddy, c6 nghia 13 bat ky mot hogc nhidu hydro
trén nguyén ti xac dinh dugc thay thé béng mot phé‘tn tr lua chon tir nhém xac dinh, véi
diéu kién héa tri binh thudng cua nguyén ti xac dinh khong dwoc vuot qua va su thé din

dén mot hop chét 6n dinh.

Céch dién giai "phong ngira", "du phong", "diéu tri dw phong" hodc "diéu tri phong
ngira" str dung & day can dugc hidu 13 dong nghia va véi nghia 13, 1am gidm nguy co phat

tridn mot tinh trang da néu trude d6 trong tai liéu nay, nhét 1a & bénh nhan cé nguy co
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cao vé cac tinh trang néu trén hodc tién sir bénh twong tmg, vi dy, nguy co cao phat trién
ri loan chuyén héa nhu bénh tiéu dudng hodc béo phi hoic rdi loan khic d4 néu & day.
Do d6, cach dién giai "phong ngira bénh" theo st dung & ddy c6 nghia la viéc quan Iy va
chim s6c mot ca thé c6 nguy co phat trién bénh trude khi bénh khéi phat vé mit 14m
sang. Muc dich ctia phong ngra 1a chéng lai su phét trién bénh, tinh trang hoic ri loan
va bao gdm viéc st dung cac hop chét hoat tinh dé phong ngira hodc 1am cham sy 8p t6i
cua triéu chiing hodc bién ching va dé phong ngira hodc lam cham su phat trién ctia bénh,
tinh trang hoidc rdi loan. Su thanh céng cua viée diéu tri néu trén duoc phan 4nh vé& mit
thdng ké boi tin sd mac tinh trang néu trén gidm & mot quén thé bénh nhén c6 nguy co
v& tinh trang ndy so v6i quin thé bénh nhan twong dwong khong dugce diéu tri phong
ngua.

Céch dién giai "diéu tri" hodc "tri liéu" c6 nghia 13 diéu tri tri liéu cho bénh nhan
d3 phaét trién mot hoc nhidu tinh trang néu trén & dang 16 rang, cip tinh hogic man tinh,
bao gom ca diéu trj triéu ching dé 1am giam c4c triéu chig ctia mot chi dinh cu thé hodc
diéu tri nguyén nhan dé 1am dao ngugc hoac ddo nguoc mdt phén tinh trang bénh hodc
d8 1am chim su tién trién cua tinh trang chi dinh trong chirmng muc c6 thé, tuy thudc vao
tinh trang va mirc d6 trim trong cua tinh trang nay. Do d6, cach dién giai "diéu tri bénh"
theo sir dung & day c6 nghia 13, viéc quan Iy va cham séc cho mdt bénh nhéan da phat trién
bénh, tinh trang hodc 1di loan. Muc dich cta diéu tri 1a chdng lai bénh, tinh trang hoic rdi
loan. Viéc diéu tri bao gém budc st dung cac hop chét hoat tinh d& loai trir hodc kiém
S04t bénh, tinh trang hodc rbi loan ciing nhu dé 1am gidm céc triéu chimg hozc bién chimg

két hop véi bénh, tinh trang hodc 1i loan.

Thuat ngit "duoc dung" dwoc ding & day dé chi cac hop chit, nguyén liéu, ché
phim va/hoic cac dang lidu ma, trong pham vi ctia danh gid y té thich hop, thich hop dé
ding tiép xtc véi mb ngudi va dong vat ma khoéng giy ddc hai, kich tng, phan Gng di
g qua mirc hodc khong giy ra vin dé hodc bién chung khéc va twong xtng véi ty 1€ loi

ich/nguy co hop ly.

Theo st dung & ddy, "mudi dugc dung” dugc ding dé chi cc din xuat cla céc

hop chét duoc bdc 16 & day, trong d6 hop chit géc duoc cai bién bang cach tao ra cac
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mubi axit hodc bazo ctia nd. Vi du vé cac mudi duge dung bao gbm, nhung khéng chi
gidi han &, cac mubi axit vd co hodc hitu co ctia cic gdc bazo nhu cac amin; céc mubi
kidm hoic hitu co ciia cac gbe axit nhw céc axit cacboxylic; va mudi trong tw. Vi duy, cac
mudi nhu vay bao gém cac mudi tir amoniac, L-arginin, betain, benetamin, benzathin,
canxi hydroxit, cholin, deanol, dietanolamin (2,2’-iminobis(etanol)), dietylamin, 2-
(dietylamino)-etanol, 2aminoetanol, 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, kém 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 2hydroxy-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-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 tanic, axit (+)-L-tartric, axit thioxyanic, axit p-toluensulfonic
va axit undexylenic. Céac mudi duge dung khéc c6 thé duoc tao ra nhd cac cation tir cac
kim loai nhu nhdm, canxi, lithi, magie, kali, natri, k€m va cac 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 duoc dung theo sang ché c6 thé dugc téng hop tir hop chit gbc ma chira
nhém cation va tuy y gdc axit hodc bazo bd sung biang cic phuong phap héa hoc thong
thudng. N6i chung, cac mudi nay c6 thé duge didu ché bing cach cho cac dang mubi

khac cua cac hop chat nay phan tng véi lugng du ciia bazo hodc axit thich hgp trong



36058

nuée hodc trong chéat pha lodng hitu co nhu ete, etyl axetat, etanol, isopropanol, hodc
axetonitril, hodc hdn hop ciia chung. Ngoai ra, néi chung ion trai du c6 thé dugc trao

ddi bang phép séc ky trao dbi ion.

Céc mubi ciia cac axit khac cac axit duoc dé cip trén diy ma, vi du hitu dung trong
tinh ché hodc tach cac hop chit theo sang ché (vi du cdc muoi triflo axetat), cling 1a mot

phén cua séng che.

Thuat ngtt “Ci-s-alkyl”, trong do nla sé nguyén ndm trong khoang tir 2 dén n, doc
1ap hoac két hop vé6i gbe khac duoc ding d8 chi gbc hydrocacbon mach thing hozc mach
nhénh, khong vong, bio hoa ¢6 tir 1 &én n nguyén tir C. Vi dy, thut ngit Ci-¢-alkyl, nhu
dugc st dung trong ban md td nay va trong thuit ngt Ci-4-alkylamino va di-
Ci-s-alkylamino, bao gdm céc gbc H3C-, H3C-CHa-, H3C-CH2-CHa-, H3C-CH(CHs)-,
H;C-CH,-CH,-CH»-, H3C-CH,-CH(CH3)-, H3C-CH(CH3)-CHaz-, va H3C-C(CHj3)2-.

Trong tAt ca cac truong hop c6 sw mau thin giita cau triic va cach goi tén, thi cau

truc s& chiém uu the.
Céac phuong an uu tién

Theo mot phuong 4n cu thé, sing ché dé xuét hop chit ¢6 cong thie (I) hodc mudi
dugc dung cua no, trong do it nhit mét trong sb cac géc R! va R? 1a etyl. Pugc uu tién 12
hop chit c6 cong thic (I) hodc mudi duge dung ctia né, trong d6 ca hai gbc R vaR? 13

etyl.

Theo phwong 4n cu thé khac, séng ché d& xuét hop chét c6 cong thic (I) hodc mudi
duoc dung ctia nd, trong d6 R' hoic R? dugc chon tur 2-hydroxyetyl, (S)-2-
tetrahydrofuranylmetyl, va 4-tetrahydropyranylmetyl.

Theo phwong 4n cu thé khac, séng ché & xuét hop chét c6 cong thire (T) hodc mubi

dugce dung cua nd, trong d6 Z- duge chon tlr clorua, format, va trifloaxetat.
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Theo phuong 4n cu thé khéc, sang ché d& xuét hop chét c6 cong thire (I) hogic mudi
duogc dung ctia né, trong d6 trong R? hodc R trong dinh nghia ctia R? 13 C1-Cs-alkyl mang
1 phin tir thay thé dugc chon tir dimetylphosphinoylmetoxy va 4-(dimetylphosphinoyl)-
phenyl.

Theo phuong 4n cu thé khac, sang ché @& xuit hop chét c6 cong thirc (T) hogic mudi
dugc dung cta nd, mang it nhét mot nhém amino bac mot hoic bac hai, nghia 13, hop
chét c6 cong thtre (I) hodc mudi dugc dung cia né, trong d6 it nhit mot trong sb cac gbe
R® hodc R® trong dinh nghia ctia R3 1a Ci-Cs-alkyl, trong d6 Ci-Cs-alkyl mang it nhit mot
phin tir thay thé dugc chon tir amino va Ci-Cs-alkylamino, hodc hop chét ¢6 cong thirc
(I) hoic mudi duoc dung cia né, trong d6 R? va R® trong dinh nghia ctia R?® cung véi
nguyén tt nito ma ching gén vao 14 piperidin mang 1 hoic 2 phéan tir thay thé duoc chon
tr NHo.

Theo phuong 4n cu thé khéc, sang ché d& xuét hop chét c6 cong thire (I) hodc mubi
duoc dung cua né, trong d6 R hodc RP trong dinh nghia ctia R? 1a Ci-Cs-alkyl mang 6-
metyl-3-hydroxy-pyridin-2-yl hodc oxyanion cta 6-metyl-3-hydroxy-pyridin-2-yl.

Dugc uvu tién 13 hop chét ¢6 cong thire (I) hoic mudi dugc dung cia né, trong d6

R3 duoc chon tir

\
P2
[ / % a
HN_/_ v HN4/_/ HN_/_ N\ NE N <..>

-10-
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Theo phuong 4n cu thé khac, sang ché d& xuét hop chét c6 cong thic (I) hoic mubi
duoc dung cia nd, dugc chon tir

OH
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N7 NH, ( °
f ' F P=0
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Theo phuong 4n cu thé khac, sang ché dé xuit hop chit c6 cong thic (I) duoe dic
trung boi tri s6 dién tich bé mit cuc t6 pd (topological polar surface area value-TPSA) it
nhét 13 150. Thuat ngit “dién tich bé mit cuc td pd” nhu duoc sit dung trong ban mb ta
nay ding dé chi tri s6 tinh duge nhu duoc boc 16 cho manh dua trén PSA trong Ertl P. et
al., J. Med. Chem, 43 (2000), 3714-3717. Hop chét c6 cong thirc (I) nay thudng c6 tri s6
TPSA ndm trong khoang tir 150 dén 250. Céc hop chét niy 14 cac hop chét cu thé duoc
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Phén tir thay thé bt ky trong sb céc phin tir thay thé dwoc xac dinh trén day c6
thé dugc két hop v6i nhau dé tao thanh hop chét bd sung chua dwgc dua ra lam vi du cu
thé trén ddy. Puoc dic biét uu tién 12 hop chét c6 cong thirc (I) hodc mudi duoc dung ciia
n6 trong d6 it nhat 2, 3, hodic 4 ctia phan tir thay thé duoc xé4c dinh trong ban md ta nay
c6 mot trong s6 céc nghia cu thé hoic duoc wu tién nhu dugc xac dinh trong ban md ta

nay.
Diédu ché
Céc phuong phép sau 13 thich hop dé didu ché hop chét c6 cong thiic chung (I).
Hop chét theo sang ché c6 thé thu duge sir dung cdc phuong phap tbng hop da biét
d6i v6i mot ngudi ¢6 k§ nang trong linh vire va duoc mod ta trong tai lidu vé téng hop hitu
co. Céc phuong phép chung dbi véi cdc bude bao vé va khit nhém bao vé nhém chie

dugc mo ta vi du, trong: Greene, T.W. and Wuts, P.G.M. (eds.): Protective Groups in
Organic Synthesis, third edition 1999; John Wiley va Sons, Inc. Tét hon néu, hop chét
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thu dugc theo cich tuong tu véi phuong phap diéu ché dugc giai thich cu thé hon duéi

day, cu thé nhu dugc mb ta trong phan thtr nghiém.

12

q R Q R?
N R12-X ! z
N N O—R
XD e = R
(6] O/\[‘( (ON R O/ R1 / (0] (0]
) o] )
2

o R? R -
| Z _ 0O—R
Cl__N N 0-R N
AN N ; H,N g
\[ ]A/U\H/\r\}( o) ?"}/ o o
N” ONH, R' 0 R

i (i

0 R?
ol N N z o o N]:[L /\(,\ﬂ Z R
A N ~ N
— H l, /—<
\[ = H/\l@ o \[N/ N o] (o]

N~ “NH, g' o © NH, R'/
(na) )

Hop chét ¢6 cong thire chung (I) ¢6 thé dugc diéu ché bang quy trinh amit hod tidu
chudn tlr axit ¢6 cong thirc chung (ITa) va amin bac mot hozc bac hai ¢6 cong thirc chung
R3H béng c4ch ap dung vi du, chit phan tmg lién hop HATU. Diéu hién nhién véi ngudi
¢6 hiéu biét trung binh trong linh vuc, ion trai ddu Z- ctia san pham dugc nap dién thudng
xuyén, vi du, (I), c6 thé thuong khéc véi ion trai ddu Z- clia nguyén lidu ban déu dugc
nap dién thudong xuyén, vi du, (Ila), tuy thudc vao didu kién ctia qua trinh téng hop va
tinh ch8. Amin R3H ¢6 thé duoc didu ché bing cach sir dung cic phuong phép tong hop
d3 biét ddi v6i mot ngudi c6 k§ ning trong linh vuc va dugc md ta trong tai liéu vé tbng
hop hitu co. Pham vi ctia phin tir thay thé ctia amin R®H c6 thé vuot ra ngodi pham vi
duoc yéu cau bao ho dbi v6i hop chét ¢ cong thire chung (I) dudi day. Phin tir thay thé
trong hop chit R3H c6 thé vi du, mang nhém bao vé can thiét hodc ¢6 loi & budce amit
hod. R? ¢6 thd duoc cai bién & cac budce tdng hop tiép theo bang cach, vi dy, phan ting
khtr nhom bao vé va/hoac amit hoa.

Hop chét c6 cong thic chung (ITa) c6 thé duoc didu ché bang quy trinh loai este

tiéu chudn tir este ¢6 cong thirc chung (II). Gb¢ R trong hop chét c6 cac cong thirc chung
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tr (1) dén XI) c6 thé duoc chon tir, vi du, metyl, etyl, hodc fert-butyl. Thém vao do,
trong trinh tu phan tng, gbc R ¢6 thé duoc thay ddi bang cach 4p dung vi du, quy trinh
loai este tiép theo 14 este hoa.

Hop chét c6 cong thire chung (IT) ¢6 thé dugce didu ché bang quy trinh amit hoa
tiéu chuén tlr amin c6 cdng thirc chung (III) va axit 3-amino-6-clo-pyrazin-2-carboxylic
bing cach 4p dung vi du, chit phan tng lién hop HATU.

Amin c6 cong thirc chung (IIT) c6 thé duge didu ché tir hop chét c6 cong thirc
chung (IV) bang céch loai bd nhém bao vé phtalimit bang cach ap dung quy trinh khir
nhém bao vé tiéu chudn, vi du, dun néng véi hydrazin hydrat trong etanol.

Hop chét benzimidazoli ¢6 cong thirc chung (IV) c6 thé duoc didu ché bang cach
alkyl hoé benzimidazol ¢6 cong thirc chung (V) bang céch, vi du, dun néng véi chét alkyl
hoa pht hgp R'X hodc R?X (vi duy, alkyl bromua dugc thé tuy ¥) trong dung mai thich
hop nhu, vi du, THF.

V) — &/\( &/\V
(Va\)\{:> > om;{t:>

j R12-X

1 Rv

; 0 R?
Zz OH ReH '\i zZ R
v — —~ — Y —
o) o) 1N o o]
g R

(IVa) (Vi

(0] 2 2
CIn N ,Z{ z R® ,\? Z g
X N/\( HN
\[ Joon b /_< - ’ /\,\}r /_<
N NH, R (0] (0] R 0 fo)
(V1)

Theo céch khac, hop chit c6 cong thirc chung (I) c6 thé duoc didu ché biang quy
trinh amit hod tiéu chudn tir axit 3-amino-6-clo-pyrazin-2-carboxylic va amin bic mot c6

cong thirc chung (VI) bang cach ap dung vi du, chat phan tmg lién hop HATU.
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Amin ¢6 cong thirc chung (VI) c6 thé dugc diéu ché tir hop chit c6 cong thic
chung (VII) bing cach loai bé nhém bao vé phtalimit bang cich &p dung quy trinh khir
nhém béo vé tiéu chudn, vi du, dun néng véi hydrazin hydrat trong etanol.

Hop chat ¢6 cong thirc chung (VII) c6 thé duge diéu ché bang quy trinh amit hoa
tiéu chuén tir axit ¢6 cong thic chung (IVa) va amin bic mot hodc bic hai ¢6 cdng thire
chung R3H bing cach ap dung vi du, chit phan tmg lién hgp HATU. Hop chit c6 cong
thirc chung (IVa) ¢6 thé dwoc diéu ché bang quy trinh loai este tiéu chun tir este c6 cong
thirc chung (IV). Theo cach khac, hop chit c6 cong thirc chung (VII) c6 thé duoc didu
ché bang cach alkyl hoa benzimidazol c6 cdng thirc chung (VIII) bang cach, vi dy, dun
néng véi chat alkyl hod phu hop R'X hodc R2X (vi du, alkyl halogenua dugc thé tuy ¥)
trong dung moi thich hop nhu, vi du, THF.

Hop chét ¢6 cong thirc chung (VIII) c6 thé dugc didu ché bang quy trinh amit ho
tiéu chuén tir axit c6 céng thirc chung (Va) va amin bac mdt hogic bac hai c¢6 cong thic
chung R3H bing c4ch ap dung vi du, chét phan tmg lién hop HATU. Hop chét c6 cong
thitc chung (Va) c6 thé duoc diéu ché bang quy trinh loai este tiéu chudn tir este ¢6 cong
thttc chung (V).

X X
o o~ H,N-R72 _HN
. - 0
SR A BN g
. . - ! o.
° o : G A

(XII) (XI) 0o

0 |1?1/2 R1/2 l
N HN
N
C&kw‘@ —
H.N
O\ 2 O\
V) o}

(IX) ©

Benzimidazol ¢6 cong thirc chung (V) c6 thé dugc diéu ché tir phenylendiamin
(IX) trong quy trinh hai buéc bao gdm (i) amit hoa véi N-phtaloylglyxin bang cach st
dung vi du, chét phan ting lién hop TBTU va (ii) déng vong trong didu kién xic tac axit,
vi dy, trong axit axetic bang & nhi¢t do cao. Phenylendiamin c6 cong thirc chung (IX) c6
thé duge diéu ché tir nitroanilin twong g (X) trong diéu kién khir nito tiéu chuén (vi dy,

hydro hod xtic tac bing c4ch sir dung raney-niken 1am chét xuc tac).
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Nitroaninlin ¢6 cdng thirc chung (X) ¢6 thé dugc diéu ché tir aryl halogenua cé
cong thirc chung (XI) bing phan tmg thé 4i nhan v6i amin bac mot HoN-R! hodic HoN-
R2. Nhém rdi chuyén duge X trong hop chit (XI) c6 thé 1a F hoic CL Phén tr thay thé
R! hodc R? ¢6 mit trong amin duoc st dung c6 thé vuot ra ngodi pham vi yéu cau bao ho
ctia R! va R? trong hop chét c¢6 cong thirc chung (I). R! va R? ¢6 thé vi dy, chita nhém
béo vé ma ¢6 thé duoc loai bd & cac giai doan sau bang quy trinh khir nhém béo vé tiéu
chun.

Aryl halogenua c6 cong thirc chung (XI) ¢ thé duogc didu ché bang cach alkyl hod
phu hop nitro-halo-phenol (XII) v6i este cua axit bromo- hodc cloaxetic & nhiét do cao

v61 su ¢6 mit cia bazo nhu, vi du, kali cacbonat trong dung mdi nhu, vi dy, ACN.

Hop chit ¢6 cong thie (I), nhu dwoc x4c dinh trén day, 1a mudi chira anion Z-. Cac
anion Z" ndy c6 thé dwoc tao ra tir qua trinh tdng hop hodc tinh ché hoic duoc thay dbi tir
mdt loai anion nay thinh mot mdt loai anion thich hop khéc bang phwong phdp ma ngudi
c6 hidu biét trung binh trong linh vuc nay da biét. Vi du vé cac phuong phép niy 14 trao
d6i ion bang cach sir dung vi du, nhua trao d6i ion hodc thay thé ion trai dAu axit ra khoi
mudi ctia né bing cach sit dung mdt axit khac, thudng 1 manh hon. Vi du, xit Iy hop chét
c6 cdng thic (I), nhu duge xac dinh trén day, trong d6 Z° 1a CF3COOr, bang HCI trong
dung moi thich hop, nhu nude, metanol hodc dietyl ete, c6 thé tao ra hop chét c6 cong

thtrc 1, nhu duge xac dinh trén day, trong d6 Z"1a CI.

Céc hop chét c¢6 cong thirc (I) nhét dinh, nhw dwoc xac dinh trén day, c6 thé chira
nhém ma c6 thé dugc chuyén ho4 tiép thanh mubi ctia n6, dé ding trong dugce pham, dic
biét 1a thanh mudi duoc dung véi axit va bazo v6 co hodc hitu co. Céc axit c6 thé duoc
st dung cho muc dich nay bao gom axit clohydric, axit bromhydric, axit sulphuric, axit
metansulphonic, axit phosphoric, axit fumaric, axit suxinic, axit lactic, axit xitric, axit
tartric hodc axit maleic. Cac quy trinh tuong tng 12 d3 biét d6i véi chuyén gia trong linh

vuc nay.
Ngoai ra, khi mdt hodc nhiéu chit ddng phan 1ap thé c6 thé ton tai, hop chit c6

cong thirc chung (I) hodic hop chét trung gian trong qué trinh téng hop hop chét c6 cong
thitc chung (I) c6 thé thu dugc & dang hdn hop va tiép theo, dung giai thinh chét ddng
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phén 1ap thé cta chung, vi dy, chit ddng phan di anh va/hoic chit ddng phan khong dbi
quang. Do d6, vi du, hdn hop cis/trans c6 th8 duoc dung giai thanh chit ddng phan cis va
trans cia ching, va hop chit triét quang c¢6 thé dugc tach thanh chét ddng phan dbi anh

cua chung.

Do d6, vi du, hdn hop cis/trans c6 thé dugc dung giai bing phép sic ky thanh chét
ddng phan cis va trans ctia nd. Hop chat c6 cong thirc chung (T) hozc hop chét trung gian
trong qué trinh tdng hop hop chét c6 cong thire chung (I), ma xuét hién & dang triét quang
c6 thé duoc tach bang phuong phap da biét (xem: Allinger N. L. and Eliel E. L. in "Topics
in Stereochemistry", Vol. 6, Wiley Interscience, 1971) thanh thé ddi quang ctia chiing v
hop chét ¢ cong thic chung (I) hodc hop chit trung gian trong qua trinh tong hop hop
chét c6 cong thirc chung (I) vé6i it nhét 2 nguyén tir cacbon bat dbi xtmg c6 thé duge dung
giai thanh chit ddng phan khong d6i quang cta ching trén co sé ciia su khac biét Iy-hoa
béng cach sir dung phuong phap da biét, vi du, bing phép séc ky va/hoic két tinh phan
doan, va, néu cac hop chét nay thu duoc & dang triét quang, sau d6, chung cé thé duogc

dung giai thanh chit ddng phan d6i anh nhw néu trén.

Tt hon néu, cac chat triét quang dugc dung giai bang phép séc ky cot trén pha bat
d6i xtng hoic bang cach két tinh ra khoi dung méi quang hoat hodic bang cach phan tmg
v6i chit quang hoat dé tao thanh mudi hodc din xuit nhu este hodic amit véi hop chit
triét quang. Mudi c6 thé duoc tao thanh véi axit tinh khiét vé mit ddng phéan di anh d6i
v6i hop chét bazo va vé6i bazo tinh khiét vé& mat ddng phan d6i anh dbi v6i hop chét axit.
Céc dan xuét ddng phan khong dbi quang dugc tao thanh véi hop chét bd tro tinh khiét
vé mit dong phéan d6i anh, vi dy, axit, dAn xuit hoat ho4 ctia chiing, hoic ruou. Viée tach
hén hop ddng phan khong dbi quang cua cac mudi hodc din xuit thu duge nhu vay cb
thé dat duoc béng cach dya vao loi thé vé su khéc biét v& cac dic tinh 1y-hoé cia chung,
vi du, sy khéc biét v& do hoa tan; thé dbi quang tw do c¢6 thé dugc giai phong tir mudi
hoic din xudt ddng phan khong dbi quang tinh khiét nhd tac dong ctia tac nhan thich hop.
Axit quang hoat thudng duoc str dung cho muc dich nay 1a vi du, dang D- va L- cta axit
tartric, axit dibenzoyltartric, axit ditoloyltartric, axit malic, axit mandelic, axit

camphorsulfonic, axit glutamic, axit aspartic, hodc axit quinic. Ruou quang hoat dung

-20-



36058

duoc 1am gbe bd trg c6 thé 13, vi du, (+) hogc (-)-mentol va nhom axyl quang hoat trong

amit c6 thé 13, vi du, (+)- hodc (-)-mentyloxycarbonyl.

Hop chét theo sang ché duoc tach va tinh ché theo cach d3 biét, vi du, béng cach
chung cét dung méi dudi ap sudt giam va tai két tinh c3n thu duoc tir dung moi thich hop
hodc cho né qua mot trong sé cac phuong phép tinh ché thong thudng, nhu sic ky trén

nén mang thich hop.

Hop chét theo sang ché ¢6 thé thu dugc mot cach thuan loi bing cach st dung cac
phwong phép duoc md ta trong cc vi du sau, ma ciing c6 thé dugce két hop vi muc dich
nay véi cic phuong phép ma nguoi ¢é hiéu biét trung binh trong linh vuc nay da biét.
Tuong tw, cac hop chit khac theo sang ché, ma quy trinh didu ché n6 khong dugc mo ta
mot cach rd rang trong céc vi du sau, c6 thé duoc diéu ché theo c4ch twong tw hoic gidng

nhu cac vi du nay.
Vi du thwce hién sdng che

Céac dau hiéu va lgi thé khac clia sang ché s€ trd nén rd rang tir cac vi du cu thé

sau day, cac vi du nay nham d€ minh hoa cho cac nguyén ly cua sédng che.

Khi khong chi r6 dang mudi ctia hop chét, hop chét c¢6 thé tdn tai & dang bazo tu
do hodc mubi hoic ion ludng tinh, tuy thude vao cAu tric hoa hoc, diéu kién tdng hop va
quy trinh xtt Iy va tinh ché duoc 4p dung. Ngudi c6 hiéu biét trung binh trong linh vue s&
hidu dugce ring hop chét khong bi gidi han & dang mudi nhat dinh. Khi chi 18 dang mubi
ctia hop chét, hé sb ty luong ciia ion tréi ddu thuong duoc bé qua. Trong trudng hop ion
trai dau duoc nap dién theo cép sb nhan, nguoi ¢6 hiéu biét trung binh trong linh vuc s&
hiéu duoc r%mg dang mudi thu dugc khong bi nap dién, tao ra h¢ sb ty lugng tuong Ung.
Ngudi ¢6 hiéu biét trung binh trong linh vuc s& hidu duoc riang hop chét khong bi gisi
han & dang mudi don va né c6 thé tdn tai & dang mubi kép, mubi ba hoic hop
chét khéc: hé sb ty lwong ciia ion trai diu. Thém vio d6, ngudi cé hiéu biét trung binh
trong linh vuc s& hiu duoc ring hop chét niy c6 thé ton tai bt ngd & dang mubi véi ion

trai ddu khéc, tuy thudc vao diéu kién téng hop va quy trinh xtr 1y va tinh ché dugc ap
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dung. Chi nhim muc dich x4c dinh hiéu suét, s& thuc hién udc lugng ban chét cua ion

trai dAu va cua hop chét: hé s ty luong clia ion tréi du (nhu dugc thé hién bang cong

thirc d4 néu).

TONG HOP CAC HOP CHAT TRUNG GIAN

Céc hop chét trung gian sau c¢6 thé duge didu ché nhu duoc mo ta trong cic tai

liéu dugc néu trong bang sau:

Hop chit | Cu tric Tai liéu va binh lusn
trung gian
sO
I.1 o F ( US2015/18315 (“hogp chat VII.2”)
0§
o —
0
F
1.2 o \g US2009/163552
N o o
o —
o)
L3 ] ;:> o o Hop chét trung gian 1.3 c6 thé dugc diéu ché bat
ooN" L’{O 7< ddu tir 4-flo-3-nitrophenol theo cach twong tu
K v6i quy trinh duoc md ta dé tong hop hop chét
trung gian 1.2 (US2009/163552).
1.4 HN o~ p20 Zeitschrift fuer Naturforschung, B: Chemical
7\
Sciences 50,7 (1995) 1086-90
L5 Y Ny Hop chat trung gian 1.5 ¢6 thé dugc diéu ché
H .
OH Lo NF theo cach twong tu véi quy trinh duge mo ta dé
tbng  hop  6-Metyl-2-(metylaminometyl)-
pyridin-3-ol trong J.Am.Chem.Soc. 71 (1949)
2968-71.

Hop chét trung gian I1.1

-2




I.1

Hbn hop gdbm hop chét trung gian aryl halogenua 1.3 (17,2 g; 63,6 mmol),

(tetrahydropyran-4-yl)-metylamin (11,5 g; 99,6 mmol) va kali cacbonat (13,2 g; 95,3

mmol) trong ACN (100 ml) dwoc khudy & 60°C trong 2 h. Hon hgp ndy duge lam bay

hoi va cin duge hip thu trong EE va rira bing nuéc mudi. Tach 16p hitu co, 1am khd

(MgSO04) va lam bay hoi.

C1sH26N206

ESI phd khéi: m/z = 367 [M+H]+

Céc hop chét trung gian sau duoc didu ché twong tw tir aryl halogenua twong tmg

va amin twong ng nhu d3 néu. Tuy thudc vao diéu kién dugc st dung, viéc tong hop co

thé tao ra bazo tu do, mudi TFA hoic cac dang mudi khac ma ¢ thé duoc sir dung twong

duong v6i viée tdng hop cac hop chét vi du duoc mé ta dudi day.

. Aryl .
~§ 'go halogenua | amin dugc I\]hafln xét vé quy trinh
§ o duoc str | st dung tong hop
22 dune
0 2 duong luong
§ oL OH _ . )
HO™ o amin; khong bd
1.2 o ) I.1
SN NH, sung bazo; dung
moi: metyl-THF
2 duong luong
y o amin; khong bd
O¢j\o 0 sung bazo; dung
1.3 1.2 )
+ mdi: THF; phéan
NH,
© tng & nhiét do
trong phong
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2 duong luong

o amin; khéng bd
H
~N O\/mo ( sung bazo; dung
1.4 o- /) I.1 )
N NH, mo6i: THF; phan
)
o}

ung O nhiét 4o
trong phong

Hop chét trung gian ITI.1

H
N (o) O*‘—
)~ DN
HN © 1.1

Hop chit trung gian I1.1 (23,1 g; 63,1 mmol) trong THF (200 ml) dugc hydro ho
trong binh Parr (50 °C; 4p suat hydro 3 ba; chit xic tac: 2,00 g Raney-Niken. Loc chit
xuc tac ra va dung mdi duge lam bay hoi.

CisH2sN204
Phéan tich HPLC: RT = 0,45 phut (Phuong phap HPLC A)

Céc hop chit trung gian sau duoc diéu ché twong tu tir nguyén liéu ban dau tuong
ung nhu da néu. Tuy thudc vao diéu kién duogc st dung, viée tong hop cb thé tao ra bazo
tu do, mubi TFA hoic cac dang mudi khac ma c6 thé duoc sir dung twong dwong véi viée

tdng hop céc hop chit vi du dugc mo ta dudi day.

o) n
<2 Nguyén li€u
&S| % ban ddu p 2
S Bl Chu tro ; an xét vé inh tong h
% % Cau triic duoo sit Nhan xét v€ quy trinh tong hop
-
T B dung

(@]
H
o | Ho >N OVMO 1.2
H2N
Phan Ung & nhiét d§ trong

(A I

H

N O

3| © j@( \/U\o IL.3 phong;
HZN >‘\

chat xtic tac: Pd/C 5%

-24-



36058

- HN ::: (IP?— VILI Phan (mng trong amoniac
' | . metanol & nhiét dd trong phong
» 9
IIL5 VNUO% 1.4 chit xtic the: Pd/C 5%
HN

Hop chét trung gian IV.1

Q N
;N/\g/@/o \//Zj %
o o
0 Iv.1

Bude 1:
Hbn hop gdm hop chit trung gian diamino III.1 (21,2 g; 63,1 mmol), THF (250 ml), N-
phtaloyl glyxin (13,0 g; 63,1 mmol), TBTU (20,3 g; 63,14 mmol) va trietylamin (9,63
ml; 69,4 mmol) duoc khudy & nhiét d6 trong phong trong 4h. Hon hop nay duoc rét vao
hén hop nuée d4 (800 ml) va khudy cho dén khi d4 tan hét. Chit két tia dugc loc ra bing
cach hit, rira bing nude va 1lam kho & 65 °C.
Buéc 2:
Hop chit trung gian duoc tao thanh nhu vAy duge cho hip thu trong axit axetic (30 ml)
va dioxan (120 ml) va khudy & 95 °C qua dém. HOn hop niy duge 1am bay hoi, hip thu
trong EE va chiét lién tiép bang dung dich Na,COj3 va nuée. Tach 16p hitu co va 1am bay
hoi. Nghién cin véi TBDME, loc ra bang cach hit va siy kho & 50 °C.
C28H31N306 ESI phd khéi: m/z = 506 [M+H]+

Céc hop chét trung gian sau duoc diéu ché twong tw tir hop chit diamino tuong
g nhur d3 néu. Trong trudng hop khong tao thanh chét két tia, hop chit trung gian duoc
chiét. Tuy thude vao diéu kién dugc st dung, viéc tdng hop c6 thé tao ra bazo tu do, mudi
TFA hoic cac dang mudi khac ma c6 thé duge sir dung twong duong véi vide tdng hop

céc hop chit vi du dugc mo ta dudi dy.
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\(z: Hop chét
K S| ~h diamino A A X 2
= g Cau trac duge sit Nhén xét vé quy trinh tong hop
0
N//\ OH o
V.2 NN 4 |12 Két tinh tit EE
o N °c 9
o Budc 2: phan tng trong AcOH
o o & 100 °C; khudy san phim tho
v.3 N/\\(N 2\9 1.3 trong HCI1 (4 M trong dioxan) &
o N o OH 100 °C trong 4h, lam bay hoi,
nghién véi dietyl ete
O N N
0 .
1v.4 §N/\§_®O\/\4 I1LS Két tinh tir ACN
0 O
Hop chét trung gian V.1
0
0

L
as8rat

o N
\_<
0

V.1

Hbn hop gébm hop chit trung gian axit IV.3 (2,00 g; 4,24 mmol), amin
thiomorpholin-1-oxit (505 mg; 4,24 mmol), TBTU (1,36 g; 4,24 mmol), trietylamin (1,19
ml; 8,48 mmol) va DMF (20 ml) dugc khudy & nhiét d6 trong phong trong 2h. Hon hop

nay dugc rét vao hdn hop nude d4, tiép theo, chiét véi EE. Tach 16p hitu co, 1am kho

(MgS0y), loc va 1am bay hoi. Tinh ché cn bang phép sic ky silicagel (DCM/MeOH 0-

>10%).

C27H28N406S
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Céc hop chét sau duoc diéu ché tuong tu bang cach sir dung axit va amin tuong
ung nhu da néu. Tuy thudc vao diéu kién duoc sir dung, quy trinh nay c6 thé tao ra mudi

clorua, mubi TFA hoidc mubi bis-TFA, ion ludng tinh hodc cac dang mubi khac.

“8 =] 'a < %0
e o 2 >S
3 g e
24 g E Z | B2
28 & 25 ETEEE
O
o N i ' SRR 0 Tinh ché bing RP-
N N N r Ch Ny,
V2 | N C —~ \[ OH| X1 |[HPLC  (C18;
= N o 0
N (¢ / N” ONH, nu6c-ACN-TFA)
Hop chét trung gian VI.1
(@]
N//\OH 0 e 1l
N F
Aﬁ /_/< OH
o<“ O OH F
VL1

Budce 1: Hon hop gdbm hop chét trung gian benzimidazol IV.2 (5,00 g; 11,8 mmol),
iodoetan (4,77 ml; 59,0 mmol) va ACN 50 ml) dugc dun néng dén 120 °C (buc xa vi
song; binh phan tng day kin) trong 2h.

Buéc 2: Hon hop ndy dugc 1am bay hoi va cin duge khudy & 65 °C trong 1h trong dung
dich nuéc HCI (4 mol/l; 50 ml; 200 mmol). Hdn hop ndy dugc 1am dong khd nhanh.

Xt ly: Tinh ché cin bang RP-HPLC (C18; nu6c/ACN/TFA).
C22H22N305 ESI phd khéi: m/z = 424 [M+H]+

Phan tich HPLC: RT = 0,37 phut (Phuong phap HPLC A)

Céc hop chit trung gian sau dugc diéu ché twong tu tir benzimidazol twong tmg
nhu da néu. Tuy thude vao diéu kién duoc st dung, viéc tdng hop c6 thé tao ra bazo tu
do, mudi TFA hoic cac dang mubi khic ma c6 thé dugc sit dung twong duong véi viée

tdng hop cac hop chat vi du duge mo ta dudi day.
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Ne)
- g ) Benzimidaz . i
‘% "o| Cau tric ol dugc st | Nhéan xét vé quy trinh tong hop
o X dung
o =
T &
0 I Budce 2: phan ing & 80 °C; loc
N/\|\}(+ N /_<OH san phim ra khi 1am ngudi
VI.2 o °© 9 a1 xubng nhiét d trong phong;
cr khong lam doéng khd nhanh
o cling nhu sic ky
F o
FH
o F O f
VI3 N S | V.1 Budc 2 duge bd qua
N/\Wi <i;> : q
o o N
( —
o
0 // I~ o
N . .
V1.4 N/\m /< V.4 Buéc 2 duge bd qua
o N o o
\ (
Hop chit trung gian VIL1
_ |
N= P—
Il
O v

Hbn hop gdm 4-iodobenzonitril (2,29 g; 10,0 mmol), dimetylphosphinoxit (800
mg; 10,3 mmol), trietylamin (6,97 ml; 50 mmol) va ACN (50 ml) dugc loai khi va gitt
(400 0,691
tris(dibenzylidenaxeton)dipaladi (300 mg; 0,328 mmol) va xeri cacbonat (4,0 g; 12,3

trong mo6i  truong  argon.  Xantphos mg; mmol),

mmol) duge bd sung vio va hdn hop nay dugc khudy trong Argon & 80 °C trong 2h. Bd

sung nuée va chiét hdn hop bing EE. Tach 16p hitu co, 1am khd (MgSOx) va 1am bay hoi.
Tinh ché cin bang phép sic ky silicagel (DCM/MeOH 0->15%).
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CoH10NOP
Phan tich HPLC: RT = 0,59 phut (Phuong phap HPLC B)

Hop chét trung gian VIIL.1

VIIL.1

Budce 1: Hop chét trung gian axit VI.1 (1,06 g; 1,97 mmol) dugc cho hép thu trong THF
(10 ml).

Budc 2: TBDMS clorua (594 mg; 3,94 mmol) va imidazol (268 mg; 3,94 mmol) dugc bd
sung vao va hdn hop nay dugc khudy & nhiét o trong phong trong 3 ngay.

Bude 3: CDI (479 mg; 2,96 mmol) duoc bd sung vao, va sau khi khudy 30 pht, hop chét
trung gian amin IIL.4 (360 mg; 1,97 mmol) dugc bd sung vio va hdn hop nay duge khudy

tiép qua dém.

Budc 4: TFA (3 ml) duoc bd sung vao va hdn hop nay dugc khudy & nhiét d6 trong phong
trong 1h.

X 1y: HOn hop nay dugc 1am bay hoi va tinh ché cin bing RP-HPLC (C18;
nudc/ACN/TFA).

C31H34N4O6P ESI phé khéi: m/z = 589 [M+H]+

Phan tich HPLC: RT = 0,39 phut (Phuong phap HPLC A)

Céc hop chét sau duoc didu ché tuong tur bing céch st dung axit va amin twong
{mg nhu d3 néu. Tuy thudc vao diéu kién dugc sir dung, quy trinh nay cé thé tao ra mubi

clorua, mudi TFA hodc mudi bis-TFA, ion ludng tinh hodc cac dang muodi khéc.
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K an
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N/\rN HO N o)
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N O ON. p |VI2|L5 Budce 2 va 4 dugce bo qua

Hop chét trung gian IX.1

HO/\\ i 0_0 HO_ _O
/—<\NUO\/U\”/\©\ 5 FKF FI
H,N 2 /P/\ F 7 F

IX.1

Hbn hop gdm hop chét trung gian VIIL.1 (210 mg; 0,254 mmol), hydrazin hydrat
(57,8 pul; 0,762 mmol) va etanol (5 ml) dugc khudy & 70 °C (nhiét o bé nudc) trong 2h.
Loc c4c cht khong tan ra bing cach hit, 1am bay hoi dich loc va tinh ché bing RP-HPLC
(C18, nude / ACN / TFA).
Ca3H3N4O4P x C20,F3 x CoHOLF3ESI phd khéi: m/z = 459 [M+H]+
Phan tich HPLC: RT = 0,26 phut (Phuong phap HPLC A)

Céc hop chét trung gian sau dugc didu ché twong tu tir amin duge bao vé twong
g nhu d3 néu. Tuy thudc vao didu kién duge sir dung, viée tdng hop c6 thé tao ra mudi
TFA hoic c4c dang mudi khéc ma c6 thé duge sit dung twong duong véi céc bude tong

hop tiép theo.
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o Amin
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Hop chét trung gian X.1

[ 0
HZN/\EN v )
\/NOO on O o

Hdn hop gdm hop chit trung gian IX.4 (13,5 g; 32,2 mmol) va dung dich nude
HCI (4 mol/1; 100 ml; 400 mmol) dugc khuéy & 80 °C trong 2h, tiép theo, lam méat xubng
nhiét d6 trong phong. Loc cac chét khong tan ra va bo di. Lam dong khd nhanh dich loc

sau khi bd sung ACN.

C14H20N303 x HCl x C1
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Hop chét trung gian XI.1

[ 0
ng/“\“:N /__{ cr
\\V/N\%z::>*—0 O—  CH

Hbn hop gdm hop chit trung gian X.1 (14,3 g; 40,8 mmol) va HCI trong metanol

XI.1

(50 ml) dwoc dun hdi luu trong 30 phut, tiép theo, loc néng va lam bay hoi dén kha.

C1sHN303 x HC1x C1 - ESI phd khdi: m/z = 292 [M]+

Hop chit trung gian XII.1

cl Nilfﬁ\N/A\T/d// 0
\H:N/ H Al%z:j>_df_4;H clr
NH, (
XII.1

Hdn hop gdm hop chit trung gian V.2 (2,00 g; 3,57 mmol) va dung dich nuéc HCI
(1 mol/1; 7,13 ml; 7,13 mmol) duge khudy & 50 °C qua dém. Hon hop nay duge 1am lanh
xubng 1 °C, chét két tua tao thanh dugc loc ra bang cach hit va séy kho & 50 °C.

C19H2CINsO4 x C1 ESI phd khéi: m/z = 433 [M]+

Hop chét trung gian XIII.1
N\

O__\¥—N<::>}—NH2 CH
XIII.1
Budce 1: Vao hdn hop gdm 4-(BOC-amino)-piperidin (1,00 g; 4,99 mmol), DIPEA (1,72
ml; 9,99 mmol) va DMF (3,0 ml) bd sung nhé giot & nhiét do trong phong 2-bromoetyl-
etylete (840 mg; 5,49 mmol). Hon hop nay dugc khudy trong 2 h nita, tiép theo, nude
duge bd sung vao va hdn hop nay duoc chiét bang dietyl ete. Tach 16p hitu co, 1am kho

va 1am bay hoi dén kho.
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Bude 2: Hop chit trung gian duge bao vé BOC thu dugc tir bude 1 duge tao huyén phu
trong dung dich nuéc HCI (6,10 ml; 24,4 mmol). Hon hop nay duoc khuéy o nhiét do
trong phong trong 1 h, tiép theo, 1am bay hoi dén kho.

CoH20N20 x HC1

Téng hop hop chét vi du

Vidu1.01

0O
O KQ o}
Cl Nf\ /\(N & 0. o
X N (‘
\TE A d+ o) N—4> FjI:F
N~ NH, ( \ ; I
0]

1.1

Hbn hop gdm axit 3-amino-6-clo-pyrazin-2-carboxylic (26,0 mg; 0,150 mmol),
hop chét trung gian amin IX.3 (100 mg; 0,151 mmol), TBTU (53,0 mg; 0,165 mmol),
trietylamin (63,2 pl; 0,450 mmol) va DMF (5,0 ml) duoc khudy & nhiét 49 trong phong
qua dém. Lam bay hoi cac chit d& bay hoi va tinh ché cin bang RP-HPLC (C18; nuée-
ACN-TFA).

CasH33CIN7OsS x C202F3  ESI phé khéi: m/z = 590 [M+H]+

Phén tich HPLC: RT = 0,42 phut (Phuong phap HPLC D)

Céc hop chét vi du sau duoc didu ché twong ti tir amin tuong Gng nhu da néu. Tuy
thudc vao diéu kién dwoc sir dung, quy trinh téng hop nay cé thé bat ngd tao ra hé sd ty

lugng ion trai dau hodc cac dang muodi khéc.
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Bude 1: Vao hdn hop gdm hop chét trung gian XII.1 (120 mg; 0,243 mmol), TBTU (156
mg; 0,486 mmol), trietylamin (101 pl; 0,729 mmol) va DMF (3,0 ml) bd sung amin zert-
butyl N-(3-aminopropyl)carbamat (42,3 mg; 0,243 mmol). Hon hop ndy dugc khudy &
nhiét d6 trong phong trong 3 h, tiép theo, 1am bay hoi.

Bude 2: Hop chét trung gian duge bao vé& BOC dugce tinh ché bing RP-HPLC (C18;
nu6c-ACN-TFA), hip thu trong dung dich nuée HCI (37%; 1,0 ml) va 1am bay hoi dén
kho.

Budc 3: Tinh ché san phdm tho bing RP-HPLC (C18; nuéc/ACN/TFA).

Ca2H30CINgO3 x C202F3 x CoHOF3 ESI phd khéi: m/z = 489 [M+H]+

Phan tich HPLC: RT = 3,02 phut (Phuong phap HPLC C)



36058

Céc hop chét vi du sau dugc didu ché tuong tu tir amin tuong tmg nhu d néu. Tuy thude
vao diéu kién duge st dung, quy trinh tdng hop nay c6 thé bt ngd tao ra hé s6 ty luong

ion trai dau hodc cac dang muoi khac.
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Cau truc

Amin dugc sir dung
Nhén xét vé quy trinh
Phuong phap HPLC

Vidu sb
RT (phut)

M+

2506 N O}_giN NHZ
I A ~

Chi thich (2)

503
0

R G
| O j—iﬂ

(@]
§
XIIL1
Chi thich (2)

587
3,28

(a) Buéc 2 duoc bd qua; tinh ché bang RP-HPLC (C18; nudc-ACN-axit formic)
Céc phuong phap phén tich va sic ky diéu ché

Theo quy dinh, 1TH-NMR va phé khéi duoc thu thap véi hop chat diéu ché dugc.
Céc dinh khéi lugng dwoc dua ra (vi du, (M)+, (M+H)+, (M+HCOO)-) ding dé chi phan

ttr luong ddng vi don.

HPLC diéu ché:
Pha tinh (trr khi ¢6 quy dinh khéac): XBridge C18; 10 pm hodc SunFire C18; 10 pm (ca
hai dugc mua tir tir Waters, www.waters.com)

Phuong phap phan tich HPLC/MS

Thoi gian luu HPLC duge néu 1a duge do theo cac thong sd sau.
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Phuong phap HPLC A

Cot: SunFire C18, 2,1 x 30 mm, 2,5 pm (Waters)
Gradien % Sol % Sol [ACN] [Dong [ml/phat] [Nhiét 4o [°C]
Thoi gian [phut] [[H20, TFA

0,1%]

0,00 99 1 1,5 60

0,02 99 1 1,5 60

1,00 0 100 L5 60

1,10 0 100 1,5 60

Phuong phap HPLC B

Cot: SunFire, 3 x 30 mm, 2,5 pum (Waters)
Gradien % Sol % Sol [ACN] [Dong [ml/phut] [Nhiét do [°C]
Thoi gian [phut] [H20, TFA

0,1%]

0,00 07 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

Phuong phap HPLC C

Cot:  Atlantis dC18 5pum 4,6 x 50 mm, Nhiét 6 35°C

Pha dong: A =H20 90% + 10% CH3CN + CF3COOH 0,05%

B = CH3CN 90% + 10% H20

Thoi gian phit %A  %B  Tbc d6 dong ml/phut

0,00 100 O 1,3

0,70 100 O 1,3
4,5 0 100 1,3

5,80 0 100 1,3
6,00 100 0 1,3
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Phuong phéap HPLC D

Cot: XBridge BEH C18, 2,1 x 30 mm, 1,7 pm (Waters)
Gradien % Sol % Sol [ACN] [Dong [ml/phat] [Nhiét do [°C]
Thoi gian [phut] [[H20, TFA 0,1%]

0,00 99 1 1,6 60

0,02 99 1 1,6 60

1,00 0 100 1,6 6o

1,10 0 100 1,6 60

Céc chit viét tit sau dugc st dung trong toan bd ban mo ta:
ACN Axetonitril

Aq. Dung dich nuédc

BOC tert-Butoxycarbonyl

Cbz Carbobenzyloxy

CH Xyclohexan

DCM Diclometan

DIPEA Diisopropyl-etylamin

DMAP 4-Dimetylaminopyridin

DMF N,N-Dimetylformamit

DPPF 1,1'-Bis(diphenylphosphino)feroxen

EDC 1-Etyl-3-(3-dimetylaminopropyl)carbodiimit hydroclorua

EE etyl axetat

Eq. Duong lugng phan tir gam

ESI phuong phép ion hoa phun dién tir (electrospray ionization)

h gio

HATU O-(7-Azabenzotriazol-1-y1)-N,N,N’,N’-tetrametyluroni
hexaflophosphat

HCl Axit clohydric

KOH Kali hydroxit

1 Lit

LiHMDS Lithi bis(trimetylsilyl)amit

M mol/l
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Min Phut

Mp Diém nong chay:

NaOH Natri hydroxit

n.d. khong dugc xéac dinh

NMP: N-Metylpyrolidon

Pd/C paladi trén than

r.t. Nhiét d6 trong phong (khoang 20°C)
RT thoi gian luu

TBME Metyl tert-butyl ete

TBDMS Tert-butyl-dimetylsilyl-

TBTU 2-(1H-Benzotriazol-1-yl)-1,1,3,3-tetrametyluroni-tetrafloborat
TEA Trietylamin

TFA Axit trifloaxetic

THF Tetrahydrofuran

TLC Séc ky 16p méng

TMS Trimetylsilyl

Xantphos 4,5-Bis(diphenylphosphino)-9,9-dimetylxanten
PHUONG PHAP THU NGHIEM DUGC LY

Tri s6 ICso ctia cac hop chét vi du néu trén duge x4c dinh trong thir nghiém Budng

Ussing (Ussing Chamber).

Budng Ussing: Té bao than cta chudt M-1 duoc cdy trong DMEM chira 5% FCS
va 5uM dexamethason trong thdi gian 10 dén 12 ngay trén bd loc chuyén giéng polyeste.
B loc nay duoc 1dng vao dia nhidu 15 phii teflon ma né vira véi hé budng ussing. Trudc
khi do, méi trudng cua céc t& bao M-1 duogc cho thay bang dung dich dém van chuyén
Caco-2 (Invitrogen, Germany). Trong qué trinh do, nhiét d ctia budng Ussing dugc gitt
& 37°C. Dong doan mach (I_sc) dugc do bang kep dién 4p véi goéi phin mém Lab View
d8 thu thap dit liéu va phan tich. Dién tré khang qua biéu md (transepithelial electrical
resistance-TEER) dugc x4c dinh bing cach 4p dung cac budc dién &p bing £5mV ct mbi

5 gidy. Hop chét duoc dung véi ndng do cudi cling béng 3puM hodc véi ndng d6 ting dan
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(1-3-10pM) dén dung dich dinh. Vao lic két thic ctia mdi thir nghiém, d6 nhay véi
amilorit I_SC dugc do bang cach bd sung 3uM amilorit vao ngan dinh. Két qua duoc thé

hién duéi dang mirc dd te ché theo phan trim tic dung ctia amilorit hodc ICso.

V6i céc hop chét vi du néu trén, tri s6 ICso sau dugce xac dinh trong thir nghiém

budng Ussing:
Vidu 1,01 | 1,02 | 1,03 | 2,01 [2,02 |2,03 [2,04 |2,05 |2,06 |2,07
ICso

10 |10 |8 |1 |2 (1 |3 |3 |1 |3
[nM]

D6 thim cua té bao CALU-3:

S6 do d6 thAm qua cac 16p don té bao CALU-3 hop dong phan cuc dugc nudi trén
nén mang bd loc thdm dwoc duge sit dung dé cung cp thong tin v& kha ning di qua biéu
md phdi ciia hop chét. Hé sé thim bidu kién (Papp) cua cc hop chét qua cac 16p don
CALU-3 t bao duoc do (pH = 7,4, nhiét @& 37°C) theo chidu véan chuyén tir dinh dén
day (AB: apical-to-basal) va chiéu tir déy dén dinh (BA: basal-to-apical). D6 thAm AB
(Papp, AB) thé hién kha ning hép thu thudc tir khoang phdi vao mau va do thAm BA
(Papp, BA) thé hién viéc van chuyén thudc tir méu vio khoang phdi chit yéu nhd d thim
bi dong do té bao Calu-3 ciing nhu té bao biéu mo phdi khong thé hién sy van chuyén bai

tiét nhu P-gp, mac du c6 thé thé hién sy van chuyén hép thu.

Té bao CALU-3 (1-2 x 105 t& bao/1 cm? area) dugc cdy 1én cac dung cu loc xen
vao (bd loc Costar transwell polycacbonat, ¢& 18 0,4um) va dugc nudi cly (trong 10— 12
ngay trong DMEM) cho dén khi tao thanh cac 16p don chit ché. Cac hop chét quan tAm
duoc hoa tan trong dung méi thich hop (DMSO, dung dich gbc 10mM). Dung dich gbe
dugc pha lodng bang dung dich dém HTP-4 (128,13 mM NaCl, 5,36 mM KCI, 1 mM
MgS04, 1,8 mM CaCl2, 4,17 mM NaHCO3, 1,19 mM Na2HPO4 x 7H20, 0,41 mM
NaH2PO4xH20, 15 mM HEPES, 20 mM glucoza, 0,25 % BSA, pH=7,4) d diéu ché
céc dung dich van chuyén (10 pM hop chit, DMSO cubi <= 0,5 %). Dung dich van
chuyén (TL) dugc 4p dung 1én phia cho & ving dinh hogc ving day bén dé 14n luot x4c
dinh tinh thAm A-B hoic B-A (3 1an loc 3p lai). Phia thé nhan cfing chira dung dich dém
nhu phia thé cho. Sau khi thich nghi trong 30 phit, gom cic miu vao thdi diém bit dau
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£0 = 0 phiit va két thuc thir nghiém tn = 90 phut tir th& cho va vao thoi diém 0, 30, 60, va
90 phut ciing tir budng nhan. Thé tich bi hao hut dugc b lai bang dung dich dém HTP-
4. Ndng dd hop chét trong cac miu duge do bang HPLC-MS/MS hoic dém nhép nhdy.
Heé s6 do thAm (Papp) va ty sb thoat duorc tinh theo:

Papp [cm/s] = (ndng d0 thé nhan [nM] * thé tich thé nhan [mL]/khoang thoi gian
[gidy])*(1/dién tich loc)*(1/ndng d9 thé cho [nM]).

V6i cac hop chat vi du néu trén, xac dinh duge céc tri so do tham sau trong thir

nghiém t& bao CALU-3:

Vidu 1,01 1,02 | 1,03 [2,01 |2,04 2,05 |2,06
Papp, AB

0,8 |06 |04 |02 |<0,7104 |<1
[10 cm/s]
Papp, BA

0,3 |03 |01 |05 |04 |0,1 |02
[10° cm/s]
CHI BINH

Nhu da dugce phat hién, hop chét c¢6 cong thirc 1 duge dic trung béi pham vi tmg
dung rong rdi cia chung trong linh vuc didu tri. Dac biét ¢6 thé ké dén céc g dung trong
d6, hop chét c6 cong thirc (I) theo sang ché 1a d3c biét thich hop do hoat tinh dugc 1y cta
chung 1am c4c chét trc ché ENaC. Céc vi du bao gbm céc bénh hodc cin bénh vé dudng

ho hép, bénh di tmg cta dudng hd hip, hodc khod mét.

Dic biét c6 thé ké dén viée du phong va didu tri cac bénh & duong hd hép va &
phdi ¢6 kém theo ting san xuit dich nhay, viém va/hoic cic bénh gdy nghén dudng khi.
Cac vi du bao gém viém phé quan cép tinh, di img hodc man tinh, viém phé quan tic
ngh&n man tinh (COPD), ho, khi thiing phdi, viém miii di ing hodc khong di img hozic
viém xoang, man tinh viém miii hodc viém xoang, hen, viém phé nang, bénh cia ngudi
chiin nuéi, dudng hd hip d& co thit, viém phé quan hoic viém thanh phé nang lay nhiém,
hen nhi khoa, xuit huyét phdi, xo hod phdi, ARDS (acute adult respiratory distress
syndrome), phti cudng phéi, phi phdi, viém phé quan, viém phdi hoic viém phdi k& do

cac nguyén nhéan, nhu hit, x6ng khi ddc, hodc viém phé quan, viém phoi hodc viém phoi
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ké& do suy tim, chiéu xa, ho4 tri liéu, xo nang ho#c bénh nhay nhét, hodc chimg thiéu hut
alphal-antitrypsin.

Phéin mé ta con boc 10 viée st dung hop chat ¢6 cong thic (I) dé diéu ché duge
phdm d& diéu tri bénh viém hoidc tdc nghén duong hd hap trén va dudi bao gom phdi, vi
du nhu viém mdi di tmg, viém mii man tinh, gidn ph€ quan, xo nang, COPD, viém phé

quan man tinh, viém xoang man tinh va hen.

Pugc wu tién nhat 13 sir dung hop chét ¢ cong thic (1) dé diéu tri cac bénh viém
va tic ngé&n nhu COPD, viém phé quan man tinh, viém xoang man tinh, hen, xo nang,

dic biét la COPD, viém phé quan man tinh, hen va xo nang.

Luong hitu hidu diéu tri thuc té hay lidu diéu tri tAt nhién s& tiry thudc vao céc yéu
t6 ma ngudi ¢6 hiéu biét trung binh vé linh vuc niy da biét nhu d6 tudi va thé trong ctia
bénh nhén, dudong ding va mic d nghiém trong cia bénh. Trong trudng hop bat ky,
dugc pham Kkét hop s& dugc st dung véi lidu va theo cach ma tao ra lugng hitu hiéu diéu

tri dua trén tinh trang déc biét cua bénh nhan.
DUGC PHAM KET HGP

Hop chét c6 cong thie (I) cb thé duge sir dung riéng biét hodc cing vdi cac hoat
chit khac c6 cong thir (I) theo sang ché. Néu mudn, hop chét c6 cong thire (I) tity ¥ cling

c6 thé duogce st dung két hop véi céc hoat chét duogc khac.

Do do, séng ché con dé xuét dugc phém két hop t5t hon néu chra, ngoai mot hodc
nhiéu hop chit c6 cong thire (T) hoic mudi ctia né, & dang hoat chét khac, mdt hodc nhidu
hop chét dugc chon tir trong sb céc loai gdm chét e ché ENaC, betamimetic, chit chéng
tiét cholin, corticosteroit, chét tc ché PDE4, chit dbi khang L'TD4, chét tc ché EGFR,
chit cht vin dopamin, chét khang histamin H1, chit d6i khang PAF, chét trc ché MAP-
kinaza, chat trc ché MPR4, chit trc ché iNOS, chét e ché SYK, chit hidu chinh yéu t6
diéu tiét van chuyén xo nang qua mang té bao (CFTR) va hoat chét tang tiém lyc CFTR,

hoic t6 hop d6i hoic ba cua ching.
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CAC CHE PHAM

Dang thich hop dé str dung 13, vi du bot c6 thé xong hit duoc hodc dang sol khi.
Ham luong cta (cac) hop chét ¢6 hidu qua duge Iy trong mdi mot trudng hop can phai
nim trong khoang tir 0,2 dén 50% khdi lugng, t6t hon tir 0,5 dén 25% khdi luong cta
tdng thanh phdn, tic 13 véi cac lugng du dé dat dugc pham vi lidu lugng duge xac dinh

sau day.

Khi dugc dung bang cach x6ng hit, hdn hop hoat chét c6 thé duoc ding & dang

bdt, & dang dung dich nudc hodc nude - etanol hodc sir dung ché phim khi déy.

Do d6, t6t hon dugc phdm duoc dic trung boi ching chira mdt hodc nhiéu hop

chét c¢6 cong thirc (I) theo cac phuong 4n wu tién néu trén.

Ciing duoc vu tién néu hop chit c6 cong thire (I) dugc dung theo cach xdng hit,
t6t nhit néu chung dwoc ding mot 14n hoic hai 14n mdi ngay. Pbi véi muc dich nay, hop
chat c6 cong thirc (I) cAn phai c¢6 sn & dang thich hop dé xong hit. Ché phim c6 thé xong
hit dugc bao gém bt c6 thé xong hit dugc, dang sol khi dinh lidu ¢6 chira chat ddy hoic
dung dich c6 thé xéng hit dwoc khong chira chat ddy, cc loai ndy tiry ¥ c6 mit két hop

v6i cac ta duoc chip nhan dugc vé mit sinh 1y thong thudng.--

Trong pham vi bao ho ciia sang ché, thuat ngit dung dich c6 thé x6ng hit dugc
khong chira chit ddy ciing bao gdm ca céc san phdm c6 dic hogc dung dich c6 thé x6ng
hit duge vo trang chudn bi sén dé dung.- Cac ché phim c6 thé duoc sit dung theo séng

ché duge mo ta mot cach chi tiét hon trong phdn mo ta tiép theo.
Bt ¢6 thé x6ng hit duoc
Néu cac hoat chit ¢6 cong thirc (I) c6 mit két hop véi cac ta duge chép nhan duoc

vé mit sinh 1y, cdc t4 duoc chap nhin dugce v€ mit sinh 1y sau c6 thé duoc st dung dé

didu ché bot c6 thé xong hit duoc theo sang ché: monosacarit (vi du, glucoza hoic
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arabinoza), disacarit (vi du, lactoza, sacaroza, maltoza), oligo- va polysacarit (vi du,
dextran), rugu da chirc (vi du, sorbitol, manitol, xylitol), mubi (vi dy, natri clorua, canxi
cacbonat) hodc hdn hop cua céc ta dugc nay véi nhau. Tét hon, mono- hozc disacarit
duoc st dung, trong khi str dung lactoza hodc glucoza 1a duge wu tién, ddc bi€t nhung
khong chi duy nhét & dang hydrat clia ching. Déi v6i muc dich cua sang ché, lactoza 1a
ta duoc duoc wu tién dic biét, trong khi lactoza monohydrat 1a dugc uu tién nhét. Cac
phuong phap didu ché bét c6 thé xéng hit duge theo sang ché bing cach nghién va tao

siéu min va sau ciing bang cach tron c4c thanh phan véi nhau 13 d& biét trong linh vuec.
Dang sol khi ¢6 thé x6ng hit dugc chira chét dy

Dang sol khi c6 thé x6ng hit dugc chira chét diy ma dang nay c6 thé duoc st dung
theo sang ché c6 thé chira hop chét c6 cong thirc (T) duge hoa tan trong khi d4y hoic &
dang phén tan. Khi ddy ma c6 thé duoc sir dung dé didu ché dang sol khi x0ng hit theo
sang ché 1a da biét trong linh vuc. Khi ddy thich hop dwgc chon tir trong sb cac
hydrocacbon nhu n-propan, n-butan hodc isobutan va halohydrocacbon nhu t6t hon céac
dan xuét flo héa clia metan, etan, propan, butan, xyclopropan hogc xyclobutan. Khi day
néu trén c6 thé duoc st dung riéng biét hodc trong cac hdn hop ctia chiing. Khi déy dac
biét dugc wu tién 1a cac dan xuit alkan flo héa dugc chon tr TG134a
(1,1,1,2-tetrafloetan), TG227 (1,1,1,2,3,3,3-heptaflopropan) va hdn hop ciia chiing. Dang
sol khi x6ng din dong bang chit ddy duoc str dung trong pham vi bdo hd theo sang ché
cling c6 thé chira céc thanh phﬁn khac nhu cac ddng dung méi, chit 8n dinh, chat hoat
dong bé mit, chit chdng oxy hoa, chét 1am tron va chét didu chinh d6 pH.-- T4t ca cac

thanh phin nay déu da biét trong linh vuc.
Dung dich ¢6 thé xong hit khong chita chit day

Hop chét ¢ cong thirc (I) theo sang ché t6t hon duogc sir dung dé didu ché dung
dich va huyén ph ¢6 thé xdng hit duge khong chira chét ddy. Dung méi st dung cho muc
dich nay bao gém dung dich nuéc hodc rugu, t6t hon 13 dung dich etanol. Dung mdi ¢6
thé 1a nuéc riéng biét hoic hdn hop clia nude va etanol. Dung dich hodc huyén phti duge

diéu chinh t6i d6 pH ndm trong khoang tir 3 dn 7, sir dung céc axit thich hop. Do pH c6
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thé duoc hiéu chinh sir dung céc axit duge chon tir cac axit v6 co hodc hitu co. Vi du vé
axit vo co dac biét thich hop bao gdm axit clohydric, axit bromhydric, axit nitric, axit
sulphuric vd/hodc axit phosphoric. Vi du vé axit hitu co déc biét thich hop bao gdm axit
ascorbic, axit xitric, axit malic, axit tartaric, axit maleic, axit suxinic, axit fumaric, axit
axetic, axit formic va/hodc axit propionic, v.v.. Cac axit vd co dugc uu tién 13 axit
clohydric va axit sulphuric. Ciing c¢6 thé st dung céc axit ma ching dé tao ra mudi cong
axit bang mot trong s6 cac hoat chét. Trong s6 céc axit hitu co, axit ascorbic, axit fumaric
va axit xitric 13 duge wu tién. Néu mudn, hdn hop clia cac axit néu trén cling c6 thé duoc
stt dung, nhét 13 trong trudong hop céc axit c6 cc dic tinh khac ngoai dac tinh axit hoa
ctia ching, vi du, 1am chét tao vi, chét chdng oxy héa hozc chét tao phirc, nhu axit xitric

hoic axit ascorbic. Theo sang ché, t6t nhit 13 sir dung axit clohydric dé didu chinh d6 pH.

Céc ddng dung mdi va/hoic ta duoc khéc c6 thé dugc bd sung vao dung dich ¢
thé x6ng hit dugc khong chira chat diy dwoc sir dung cho muc dich cia sang ché. Pong
dung mdi wu tién 1 cic ddng dung mdi chita cic nhém hydroxyl hodc cdc nhém phan
cuc khéac, vi du, cdc ruou - dic biét 1a ruou isopropyl, cac glycol - dic biét la
propylenglycol,  polyetylenglycol,  polypropylenglycol,  glycolete,  glyxerol,
polyoxyetylen va céc este axit béo ctia polyoxyetylen. Thuat ngit t4 dugc va chét phu gia
trong ngit canh ndy dé chi chit bt ky duoc chip nhan vé mit duoc 1y ma chit nay khong
phai 12 mot hoat chit nhung chit nay c6 thé duoc phdi ché cing véi hoat chét hoic céc
hoat chét trong dung méi dugc dung dé cai thién cac dic tinh chét lugng cua ché phdm
chira hoat chét. Tt hon, cac chit nay khong c6 tac dung dugc 1y hodc két hop véi ligu
phép didu tri mong muén, khong c6 tic dung duge 1y dang k& nao hodc it nhét 13 khong
¢6 tac dung duoc 1y khong mong mudn. T4 duge va chit phu gia bao gom, vi du, chit
hoat dién nhu lecithin diu nanh, axit oleic, sorbitan este, nhu polysorbat,
polyvinylpyrolidon, cac chit én dinh, chét tao phirc, chit chéng oxy héa va/hoic chét bao
quéan khac ma chiing bao dam hoic kéo dai thoi gian ban hity ctia duge phim thinh pham,
chét tao vi, cAc vitamin va/hodc cac chit phu gia khac da biét trong linh vue. Chét phu
gia ciing bao gdm céc mubi duoc dung nhu natri clorua 1am chat tao dang truong. Céc ta
duoc wu tién bao gdm cac chét chéng oxy héa nhu axit ascorbic, vi du, véi didu kién n6
con chua duogce sit dung dé didu chinh d6 pH, vitamin A, vitamin E, tocopherol va cac

vitamin hodc tién vitamin twong tu xuat hién trong co thé con ngudi. Chat bao quan cd
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thé duoc stt dung d& bao vé ché phdm khong bi nhiém béi cac tac nhan giy bénh. Chét
bao quan thich hop 14 cac chit bio quan da biét trong linh vuc, dic biét 1a xetyl pyridinium
clorua, benzalkon clorua hoic axit benzoic hodc céc benzoat nhu natri benzoat véi ndng

d6 da biét trong linh vue.

Déi v6i dang didu tri md ta & trén, cac bao gbi sin sang d8 dung chira thude dé
didu tri cac bénh v& ho hép duoc tao ra, kém theo ph?m md ta bén trong bao g<‘3m ca cac
thuat ngtt, vi du bénh v& ho hip, COPD hoic bénh hen, hop chét theo sang ché va mot
hodc nhiéu thanh phan két hop duoc chon tir cac thanh phin mo ta & trén.
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YEU CAU BAO HO

. (stra dbi tw nguyén diém 9 YCBH cuia don 1-2018-00800)

Hop chét c6 cong thie (1):

2

R

0
/ 3
cl N N R U]
T ji[LH ! ~ z
N N o ©

NH, R

trong do

R! va R2 doc 1ap duoc chon tir etyl, 2-hydroxyetyl, 2-tetrahydrofuranylmetyl va 4-

R3

tetrahydropyranylmetyl;

duoc chon tir gbc NR?RY, trong d6 R® va R® doc 1ap duge chon tir hydro,
C1-Cs-alkyl va 1-(2-etoxyetyl)piperidin-4-yl, trong d6 Ci-Cs-alkyl c6 thé
mang 1 hodc 2 phan tir thay thé duoc chon tir hydroxyl, amino, C1-Ca-
alkylamino,  di-Ci-Cs-alkylamino, (dimetylphosphinoyl)metoxy, 4-
(dimetylphosphinoyl)phenyl, 6-metyl-3-hydroxy-pyridin-2-yl va oxyanion
cua 6-metyl-3-hydroxy-pyridin-2-yl, véi didu kién it nht mot trong sb cac

gbc R? va RP khong phai 1a hydro,

hodc trong d6 R? va R® cing vdi nguyén tir nito ma chiing gén vio tao thanh gbe

di vong duoc chon tr piperidin va 1-oxothiomorpholinyl, trong d6 gbe di

vong nay c6 thé mang 1 hodc 2 phn tir thay thé dugc chon tir NHz; va

duoc chon tir clorua, bromua, iodua, hydroxit, hydrosulfat, sulfat, nitrat,
phosphat, format, axetat, trifloaxetat, fumarat, xitrat, tartrat, oxalat,

sucxinat, mandelat, metansulfonat va p-toluensulfonat,

hodc Z- ¢6 thé khong cé mit néu R* hodc RP 1a C1-Cs-alkyl va mang oxyanion clia

6-metyl-3-hydroxy-pyridin-2-yl;

hodc mudi dugc dung cia ching.
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Hop chét theo diém 1, hoic mudi duoc dung ciia né, trong do it nhét mot trong sb

céc gbc R! vaR? 13 etyl.

Hop chét theo diém 2, hodc mudi dugc dung cia n6, trong dé ca hai R!vaR?1a

etyl.

Hop chét theo diém bat ky trong s6 cac diém tir 1 d@én 3, hodc mudi duoc dung ctia

n6, trong d6 Z- dugc chon tir clorua, format, va trifloaxetat.

Hop chét theo diém bat ky trong s6 cac diém tir 1 dén 4, hodc mubi dugc dung cta

16, trong d6 R* dugc chon tir:

\,~
P

(0]

A
ara <

Hop chét theo didm 1, hoic mudi dugc dung cua né, trong d6 hop chét nay duoc

chon tir nhém bao gom:
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F (2.01),
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D
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Hop chét theo diém bét ky trong sb cac didm tir 1 dén 6, trong d6 hop chit nay 14
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(2.05),
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(2.07), va
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y oo JH
T N

F (2.02).

C

Phuong phép tong hop mudi duoc dung ctia hop chit nhu duoc x4c dinh trong
diém 7, trong d6 hop chét gbc, ma chira nhom cation, duge cho phan Gng bang

phuong phap hod hoc thong thudng.

Phuong phép tong hop mubi dugce dung cta hgp chit nhu duoc x4c dinh trong
diém 7, trong d6 hop chit gdc, ma chira nhém cation, dugc cho phan tng v6i luong

du cua bazo hoic axit phu hgp trong nuéc hodc chét pha lodng hitu co.

Mudi duoc dung ctia hop chét gbc cua hop chét (1.02) nhu dugc xac dinh trong

diém 7.

Mubi duogc dung cta hop chét géc cua hop chét (2.03) nhu dugc x4c dinh trong

diém 7.

Mubdi duge dung ctia hop chét gbc cuia hop chét (2.04) nhu duge xé4c dinh trong

diém 7.

Mudi duoc dung ctia hgp chét gbc ciia hop chét (2.05) nhu dugc xac dinh trong

diém 7.

Mubi duge dung cua hop chét gbc ctia hop chét (2.06) nhu dugc xac dinh trong

diém 7.
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Mubi dugc dung cua hop chét géc cua hgp chét (1.03) nhu dugc x4c dinh trong

diém 7.

Mudi duoc dung cta hop chét gbc cua hop chét (1.1) nhu dugce x4c dinh trong

diém 7.

Mubi duge dung ctia hop chat gbc cua hop chat (2.01) nhu dugc x4c dinh trong

diém 7.

Muéi duoc dung cta hop chét gbc ctia hop chét (2.07) nhu duge x4c dinh trong

diém 7.

Mubi dugc dung cta hop chat gbc cuia hop chét (2.02) nhu dugc x4c dinh trong

diém 7.

Duoc phim chira it nhit mot hop chét nhu duge x4c dinh trong diém bat ky trong

s6 cac diém tir 1 dén 19 hodc mubi duoc dung cla n6, va chat mang duoc dung.

Dugc phém két hop chtra, ngoai mot hodc nhidu hop chét nhu dugc xé4c dinh trong
didm bat ky trong s6 cac didm tir 1 dén 19 hodc mubi duoc dung cua nd, & dang
hoat chét khac, mot hodc nhiéu hop chét dch_rc chon tlr trong s6 cac loai gém chét
tc ché ENaC, betamimetic, chét chéng tiét cholin, corticosteroit, chét tc ché
PDEA4, chét d6i khang LTDA4, chét trc ché EGFR, chit chi van dopamin, cht
khéng histamin H1, chét déi khang PAF, chét trc ché MAP-kinaza, chit Gc ché
MPR4, chét trc ché iNOS, chét trc ché SYK, chat hiéu chinh yéu t6 diéu tiét van
chuyén xo nang qua mang té bao (cystic fibrosis transmembrane regulator-CFTR)

va hoat cht ting tiém luc CFTR hodc t hop doi hodc ba clia chiing.
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