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Linh vye ky thuit dwgc dé cap

Séang ché dé cap dén mudi cong tinh thé duoc dung cua (i) dan xuét 2-
amino-1-hydroxyetyl-8-hydroxyquinolin-2(1H)-on va (ii) axit
hydroxycarboxylic, axit sulfonic hodc din xuét sulfimit, hodc solvat dugc dung
clia nd. Sang ché ciing dé cap dén duogc pham chira mudi nay dé diéu tri bénh
dudng ho hap c6 lién quan dén ca hoat tinh ctia cht vén thy thé andrenalin B2 va
d6i khang thu thé muscarin M3, va quy trinh va san pham trung gian hitu ich dé
didu ché mudi nay.

Tinh trang ky thuit clia sang ché

WO 2011/141180 A1 boc 16 hop chét da dugc biét 13 c6 ca hoat tinh chu
van thu thé adrenalin B2 va hoat tinh dbi khéang thu thé muscarin M3. Tuy nhién,
nhiéu trong sb cac hop chit nay khéng thé diéu ché dé str dung mét cach hiéu
qua bang cach hit dudi dang bdt khd. Viéc st dung bang céach hit dudi dang bot
kho dang l1a mot thir thach. No o1 hoi su kiém soat cén than c& hat bot dugc hit
vao, va su kiém so4t cin than sy phan loai ¢& hat. Hon nita, viéc tranh két tu
hoic tip hop hat 14 quan trong. Ngoai ra, khi bao ché duoc phdm va ché pham
dé sir dung trong dung cy ndy, dang két tinh cta thubc didu tri duoc mong mudn
cao trong d6 dang nay khong hut am ciing khong chay rita, va co diém néng
chay tuong dbi cao (tirc 1a cao hon khoang 150°C) nho d6 cho phép vét liéu
duoc micron héa ma khong bi phan hiy déng ké hodc mat di do két tinh.

Mic db cac din xuit cia 2-amino-1-hydroxyetyl-8-hydroxyquinolin-
2(1H)-on duoc boc 1§ trong WO 2011/141180 Al thé hién ddy du hoat tinh
duoc ly, nhung nd xac nhén la kho dé co dugce ching & dang mudi tinh thé,
khong hat 4m va ciing khong chay rita va co diém noéng chay tuong dbi cao cho

phép micron hoa.
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Cho dén nay, khéng c6 mudi tinh thé cua bt ky hop chit nao dugc bde
16c trong WO 2011/141180 c6 céc ddc tinh mong mudn duge béo cdo.

Do d6, c¢6 nhu cau vé dang mudi khong chay rita, on dinh cta it nhat mot
so6 hop chat trong so cdc hop chét nay c6 mirc hit am va diém néng chay tuong

d6i cao.
Ban chét k§ thuit ciia sang ché

Muc dich cta sdng ché 13 d& xuét dang mudi khong chay rita, én dinh clia
cac dan xuét 2-amino-1-hydroxyetyl-8-hydroxyquinolin-2(1H)-on c6 mirc hit

am chap nhan duoc va diém néng chay tuong doi cao.

Nhu vy, sang ché dé xuAt mudi cong tinh thé dugc dung cua (i) dan Xuét
cia 2-amino-1-hydroxyetyl-8-hydroxyquinolin-2(1H)-on va (ii) axit
hydroxycarboxylic, axit sulfonic hodc dan xut cta sulfimit, hozic solvat dugc
dung ctia né, trong d6 dan xuét 2-amino-1-hydroxyetyl-8-hydroxyquinolin-

2(1H)-on ¢6 cong thuce (I) dudi day:

Ry ) 7 A\ S
OH /\/ \A/N’" @ S
g or
R, S
A
HO |
HN
o

trong do:

e R, la nguyén tir hydro hodc nhém C,4 alkyl,

e R, va R; doc 14p 1a nguyén t hydro, nguyén tir halogen, nhém C,,4 alkyl,

nhom Ci_4 alkoxy va nhom xyano,

e A lanhém Cy4 alkylen tuy y dugc thé boi 1 hodic nhidu nhémC ., alkyl,
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e L 12 lién két thing, nhém -NH(CO)-, (CO)NH- hodc —-NH(CO)O-, trong do6
trong truong hop 1a nhém —-NH(CO)O-, nguyén tir nito lién két v6i nhom thé
phenylen va nguyén tir oxy lién két v6i nhom thé A,

va solvat dugc dung cua no.

Séang ché ciing dé xuét dugc phém chtra lugng mubi hiru hiéu dé diéu tri
theo sang ché va chit mang dugc dung.

Sang ché con dé xuat hdn hop chira mudi theo sang ché va mot hoic nhiu
thudc diéu tri khéc.

Séang ché ciing d& xut muéi theo séng ché, duoc phdm theo sang ché hoic
hdn hop theo séng ché, @ sir dung trong diéu tri tinh trang bénh ly hodc bénh
lién quan dén hoat tinh cta ca chu van thu thé adrenalin B2 va d6i khang thu thé
muscarin M3.

Sang ché con md ta viéc st dung mudi theo sang ché, dugc phdm theo
sang ché hoic tb hop theo sang ché, dé san xuét thudc dé diéu tri tinh trang bénh
ly hodc bénh lién quan dén hoat tinh cua ca chi van thu thé adrenalin B2 va dbi

khang thu thé muscarin M3.

Séang ché cling mo ta phuong phép diéu tri ddi twong bi tinh trang bénh ly
hodc bénh lién quan dén hoat tinh ciia ca chil van thy thé adrenalin B2 va doi
khang thu thé muscarin M3, trong d6 phuong phép nay bao gbm viée cho d6i
tuong ndi trén st dung mdt lugng mudi hitu hiéu theo sang ché, duoc phém theo

sang ché hodc hdn hop theo sang ché.
MO ta vin tit cac hinh vé

Fig. 1 thé hién phé hdng ngoai bién ddi Fourier (Fourier Transform
Infrared -FTIR) d6i véi trans-4-((3-(2-clo-4-(((2R)-2-hydroxy-2-(8-hydroxy-2-
oxo-1,2-dihydroquinolin-5-yl)etylamino)metyl)-5-metoxyphenylamino)-3-
oxopropyl)(metyl)amino)xyclohexyl hydroxy(di-2-thienyl)axetat.

Fig. 2 thé hién mau nhiu xa bot tia X (Powder X-Ray Diffraction -
PXRD) dbi voi trans-4-((3-(2-clo-4-(((2R)-2-hydroxy-2-(8-hydroxy-2-oxo-1,2-

-4-
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dihydroquinolin-5-yl)etylamino)metyl)-5-metoxyphenylamino)-3-
oxopropyl)(metyl)amino)xyclohexyl hydroxy(di-2-thienyl)axetat etandisulfonat.

Fig. 3 thé hién "H-NMR (600 MHz, DMSO-d6) ddi véi trans-4-((3-(2-clo-
4-(((2R)-2-hydroxy-2-(8-hydroxy-2-oxo-1,2-dihydroquinolin-5-
yl)etylamino)metyl)-5-metoxyphenylamino)-3-
oxopropyl)(metyl)amino)xyclohexyl hydroxy(di-2- thlenyl)axetat etandisulfonat.

Fig. 4 thé hién phép do nhiét lugng quét vi sai (Differential scanning
calorimetry -DSC) cta trans-4-((3-(2-clo-4-(((2R)-2-hydroxy-2-(8-hydroxy-2-
oxo-1,2-dihydroquinolin-5-yl)etylamino)metyl)-5-metoxyphenylamino)-3-
oxopropyl)(metyl)amino)xyclohexyl hydroxy(di-2-thienyl)axetat etandisulfonat.

Fig. 5 thé hién phép phan tich nhiét trong lugng (Thermogravimetric-TG)
cua trans-4-((3-(2-clo-4-(((2R)-2-hydroxy-2-(8-hydroxy-2-oxo-1,2-
dihydroquinolin-5-yl)etylamino)metyl)-5-metoxyphenylamino)-3-
oxopropyl)(metyl)amino)xyclohexyl hydroxy(di-2-thienyl)axetat etandisulfonat.

Fig. 6 thé hién phd hdng ngoai bién ddi Fourier (FTIR) d6i véi trans-4-
((3-(2-clo-4-(((2R)-2-hydroxy-2-(8-hydroxy-2-oxo-1,2-dihydroquinolin-5-
yl)etylamino)metyl)-5-metoxyphenylamino)-3-
oxopropyl)(metyl)amino)xyclohexyl hydroxy(di-2-thienyl)axetat etandisulfonat.

Fig. 7 thé hién phd hdng ngoai bién ddi Fourier (FTIR) dbi vdi trans-4-
((2-(2-clo-4-(((R)-2-hydroxy-2-(8-hydroxy-2-oxo-1,2-dihydroquinolin-5-
yl)etylamino)metyl)-5-
metoxyphenylcarbamoyloxy)etyl)(metyl)amino)xyclohexyl 2-hydroxy-2,2-
di(thiophen-2-yl)axetat.

Fig. 8 thé hién mAu nhiéu xa bdt tia X (PXRD) db6i voi trans-4-((2-(2-clo-
4-(((R)-2-hydroxy-2-(8-hydroxy-2-oxo-1,2-dihydroquinolin-5-
yl)etylamino)metyl)-5-metoxyphenylcarbamoyloxy)etyl)(metyl)amino)xyclohexyl
2-hydroxy-2,2-di(thiophen-2-yl)axetat disacarinat.
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Fig. 9 12 phd 'H-NMR (500 MHz, d4-metanol) d6i véi trans-4-((2-(2-clo-
4-(((R)-2-hydroxy-2-(8-hydroxy-2-oxo-1,2-dihydroquinolin-5-
yl)etylamino)metyl)-5-metoxyphenylcarbamoyloxy)etyl)-
(metyl)amino)xyclohexyl 2-hydroxy-2,2-di(thiophen-2-yl)axetat disacarinat.

Fig. 10 thé hién phép phan tich DSC déi véi trans-4-((2-(2-clo-4-(((R)-2-
hydroxy-2-(8-hydroxy-2-oxo-1,2-dihydroquinolin-5-yl)etylamino)metyl)-5-
metoxyphenylcarbamoyloxy)etyl)-(metyl)amino)xyclohexyl 2-hydroxy-2,2-
di(thiophen-2-yl)axetat disacarinat.

Fig. 11 thé hién phép phan tich TG dbi v6i trans-4-((2-(2-clo-4-((R)-2-
hydroxy-2-(8-hydroxy-2-oxo-1,2-dihydroquinolin-5-yl)etylamino)metyl)-5-
metoxyphenylcarbamoyloxy)etyl)-(metyl)amino)xyclohexyl 2-hydroxy-2,2-
di(thiophen-2-yl)axetat disacarinat.

Fig. 12 thé hién phd FTIR ddi véi trans-4-((2-(2-clo-4-(((R)-2-hydroxy-2-
(8-hydroxy-2-oxo-1,2-dihydroquinolin-5-yl)etylamino)metyl)-5-
metoxyphenylcarbamoyl-oxy)etyl)(metyl)amino)xyclohexyl 2-hydroxy-2,2-
di(thiophen-2-yl)axetat disacarinat.

Fig. 13 thé hién mAu nhiéu xa bot tia X (PXRD) dbi véi L-tatrat ciia trans-
4-((2-(2-clo-4-(((R)-2-hydroxy-2-(8-hydroxy-2-oxo-1,2-dihydroquinolin-5-
yl)etylamino)metyl)-5-
metoxyphenylcarbamoyloxy)etyl)(metyl)amino)xyclohexyl 2-hydroxy-2,2-
di(thiophen-2-yl)axetat.

Fig. 14 1a phd "H-NMR (500 MHz, d6-DMSO) ctia L-tatrat clia trans-4-
((2-(i-010-4-(((R)-2-hydroxy-2-(8-hydroxy-2-oxo- 1,2-dihydroquinolin-5-
yl)etylamino)metyl)-5-metoxyphenylcarbamoyloxy)etyl)-
(metyl)amino)xyclohexyl 2-hydroxy-2,2-di(thiophen-2-yl)axetat.

Fig. 15 thé hién phép phan tich DSC dbi v6i L-tatrat ctia trans-4-((2-(2-
clo-4-(((R)-2-hydroxy-2-(8-hydroxy-2-oxo-1,2-dihydroquinolin-5-
yl)etylamino)metyl)-5-metoxyphenylcarbamoyloxy)etyl)-
(metyl)amino)xyclohexyl 2-hydroxy-2,2-di(thiophen-2-yl)axetat.

-6-
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Fig. 16 thé hién phép phan tich TG d6i v&i L-tatrat ca trans-4-((2-(2-clo-
4-(((R)-2-hydroxy-2-(8-hydroxy-2-oxo-1,2-dihydroquinolin-5-
yl)etylamino)metyl)-5-metoxyphenylcarbamoyloxy)etyl)-
(metyl)amino)xyclohexyl 2-hydroxy-2,2-di(thiophen-2-yl)axetat.

Fig. 17 thé hién phd FTIR dbi voi L-tatrat cua trans-4-((2-(2-clo-4-(((R)-
2-hydroxy-2-(8-hydroxy-2-oxo-1,2-dihydroquinolin-5-yl)etylamino)metyl)-5-
metoxyphenylcarbamoyl-oxy)etyl)(metyl)amino)xyclohexyl 2-hydroxy-2,2-
di(thiophen-2-yl)axetat.

MO ta chi tiét sang ché

Khi md ta mudi, ché phdm va phuong phép theo séng ché nay, cac thuat
ngit dudi ddy c6 nghia nhu sau, trir khi duge quy dinh khac.

Thuat ngit "lugng hitu hiéu didu tri" 13 lugng da dé diéu tri hiéu qua khi
cho bénh nhén can diéu tri sir dung.

Thuat nglt "didu tri" nhu dugc st dung & day 1a dé diéu tri bénh hodc tinh
trang bénh & nguoi bénh trong do6 bao gdm:

(a) ngan nglra dé khong mic bénh hodc tinh trang bénh, tic 13, dicu trj
phong ngtra bénh cho bénh nhén;

(b) cai thién bénh hoic tinh trang bénh, ttrc 14, 1am thuyén giam bénh hodc
tinh trang bénh & bénh nhan;

(c) ngan chin bénh hoic tinh trang bénh, tic 13, lam chdm sy tién trién
bénh hoic tinh trang bénh & bénh nhén; hodc

(d) 1am gidm céc triéu chimg cua bénh hodc tinh trang bénh & bénh nhén.

Cum tir "bénh hodc tinh trang bénh lién quan dén hoat tinh chu véan thu thé
adrenalin B2 va ddi khang thu thé muscarin M3" bao gOm tat ca céc trang thai
bénh va/hodc tinh trang da duoc biét r3 hién nay, hoac dugc phat hién trong
tuwong lai, c6 lién quan dén ca hoat tinh cta cht van thu thé adrenalin B2 va dbi

khang thu thé muscarin M3. C4c trang thai bénh nay bao gbm, nhung khong chi
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giGi han @, cac bénh phdi, nhu bénh hen va bénh tdc ngh&n phdi man tinh (bao
gdm viém phé quan mén tinh va khi thiing), cling nhu céc ching rdi loan than
kinh va rdi loan tim, hoat tinh thu thé adrenalin B2 ciing dugc biét 14 co lién
quan dén su sinh non (xem cdng bd don qudc té s6 WO 98/09632), bénh ting
nhén &p va mot sb loai bénh viém (xem cong bd don qudc t& s& WO 99/30703

va cong bb don yéu cau cAp patent chau Au s6 EP 1 078 629).

Mit khac, hoat tinh thu thé M3 ¢6 lién quan dén chimg roi loan da day-
rudt nhu hoi chimg rudt bi kich thich (Irritable bowel syndrome-IBS) (xem, vi
du, US5397800), loét da day, viém rudt két co cing (xem, vi dy, US 4556653);
ching rdi loan dudng tiét niéu nhu bénh sén tiéu (xem, vi du J.Med.Chem.,
2005, 48, 6597-6606), chimg déi rat; chimg say tau xe va nhip tim chdm xoang
do thén kinh mé tau gay ra.

Thuét ngt "solvat" 1a phirc hop hodc tip hop duge tao ra boi mét hodc
nhiéu phén tu chét tan, tic 13, mudi theo sang ché hogc mubi duge dung cua no,
va mot hodc nhiéu phan tir dung méi. Céc solvat nay thuong 1a cac chét rén két
tinh cé ty 1€ mol gitta chét tan va dung méi thuc chét 1a ¢b dinh. Cac dung moi
dai dién lam vi du bao g(‘“)m nudce, etanol, isopropanol va cac chét tuong tu.

Solvat dugc vu tién 1a hydrat.

Nhu duoc st dung & day, thuat ngit C,4 alkyl bao gdm céc gbc mach
thing hodc mach nhénh c6 1 dén 4 nguyén tir cacbon. Céc vi du bao gbdm metyl,

etyl, n-propyl, i-propyl, n-butyl, sec-butyl hogc t-butyl.

Nhu duoc st dung & day, thuat ngir C,.4 alkylen bao gdm cac gbc akyl hoa
tri hai thudng c6 tir 1 dén 4 nguyén ti cacbon. Céc vi du vé gbc Cy4 alkylen bao

gbm gbc metylen, gbc etylen, gbc propylen va gbc butylen.

Nhu duoc str dung & ddy, thuat ngir C,.4 alkoxy (hodc alkyloxy) bao gbm
cac gde chira oxy mach thing hodc mach nhanh tiry y duoc thé mdi gbc c6 phan
alkyl chua 1 dén 4 nguyén tir cacbon. Céc vi du vé gbc Cy4 alkoxy bao gdm

metoxy, etoxXy, n-propoxy, i-propoxy, n-butoxy, sec-butoxy va t-butoxy.
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Nhu duge sir dung & day, thudt nglt nguyén tir halogen bao gbm nguyén
ttr clo, nguyén tir flo, nguyén t& brom ho#c nguyén tir iot, thuong la nguyén tir
flo, nguyén ti clo hogic nguyén tir brom. Thuét ngft halo khi duge st dung lam

tién t c6 nghia tuong tu.

Thoéng thuong, trong hop chit c¢6 cong thirc (I), R' 14 nguyén tir hydro

hozc nhém metyl, t&t hon néu 13 nhém metyl.

Thoéng thuong, trong hop chit c6 cong thuc (I), R® va R’ doc lap 1a
nguyén tr halogen hogdc nhém C,.4 alkoxy, t8t hon, néu 14 nhém C;., alkoxy. T6t
hon nita néu R? va R® ddc 1ap 14 nguyén t clo hodc nhém metoxy, t6t nhat néu

R? 12 nhém metoxy va R’ 14 nguyén ti clo.

Thoéng thuong, trong hop chét c6 cong thirc (I), A 1a nhém C., alkylen
tiy y dugc thé béi mot hodc hai nhém metyl, tdt hon, néu A 1a nhém etylen iy

y duge thé béi nhém metyl, t6t nhat, néu 13 nhom etylen khong duge thé.

Thong thuong, trong hop chét c¢6 cong thie (I), L 1a nhém -NH(CO)-,
-(CO)NH- hoic -NH(CO)O-, tét hon néu L 13 nhém -NH(CO)- hoic -NH(CO)O-.

Tt hon, trong hop chét c¢6 cong thuc (D), R! 14 nhém metyl, R* 1a nhém
metoxy, R’ 14 nguyén tir clo, A 1 nhém etylen va L 1a nhém —NH(CO)- hodc
-NH(CO)O-.

Thong thudng, axit hydroxycacboxylic duge chon tir nhom bao gbm axit
xitric, axit lactic, axit muxic, axit tatric, axit pantothenic, axit glucuronic, axit
lactobionic, axit gluconic, axit 1-hydroxy-2-naphtoic, axit mandelic va axit

malic.

Thong thuong, axit sulfonic dugc chon tir nhém bao gbm axit
metansulfonic, axit etandisulfonic, axit benzensulphonic, axit p-toluensulfonic,
axit naphtalen-1,5-disulfonic, axit naptalen-2-sulfonic va axit (1S)-camphor-10-

sulfonic.
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Théng thuong, din xut sulfimit duoc chon tir nhém bao gdm benzoic
sulfimit (cling dugc biét dén 1a sacarin), thieno[2,3-d]isothiazol-3(2H)-on 1,1-

dioxit va isothiazol-3(2H)-on 1,1-dioxit.
Céc hop chit mubi riéng cu thé theo sang ché bao gdm:

trans-4-((3-(2-clo-4-(((2R)-2-hydroxy-2-(8-hydroxy-2-oxo-1,2-
dihydroquinolin-5-yl)etylamino)metyl)-5-metoxyphenylamino)-3-
oxopropyl)(metyl)amino)-xyclohexyl hydroxy(di-2-thienyl)axetat

etandisulfonat,

trans-4-((2-(2-clo-4-(((R)-2-hydroxy-2-(8-hydroxy-2-oxo-1,2-
dihydroquinolin-5-yl)etylamino)-metyl)-5-metoxyphenylcarbamoyloxy)etyl)-
(metyl)amino)-xyclohexyl 2-hydroxy-2,2-di(thiophen-2-yl)axetat disacarinat, va

mudi L-tatrat cia trans-4-((2-(2-clo-4-(((R)-2-hydroxy-2-(8-hydroxy-2-
oxo0-1,2-dihydroquinolin-5-yl)etylamino)-metyl)-5-
metoxyphenylcarbamoyloxy)etyl)-(metyl)amino)xyclohexyl 2-hydroxy-2,2-
di(thiophen-2-yl)axetat,

Quy trinh tong hop chung

Muébi theo sang ché c6 thé dugc diéu ché bing cach st dung phuwong phép
va quy trinh duoc m6 t4 & day, hodc bang cach st dung phuong phép va quy
trinh twong tu. Phuong phép va quy trinh ma dua ra cac diéu kién wu tién hodc
dic trung cia quy trinh (trc 13, nhiét d§ phan tng, thoi gian, ty 1¢ mol cia chit
phan tng, dung moi, ap sudt, v.v..) dugc danh gid cao, cic didu kién khac cla
quy trinh cling c6 thé dugc str dung trir khi duge quy dinh khac. Céc didu kién
pha’m‘ g t6i wu cb thé thay dbi bang céc chét phan tmg hodc dung mdi cy thé
duogc st dung, nhung céac didu kién nay c6 thé duoc x4c dinh boi ngudi cd hiéu
biét trung binh trong linh vyc k§ thuét nay bing quy trinh t61 wu hoa théng
thuong.

Quy trinh diéu ché mudi theo sang ché nay duoc dé xuét 12 phuong 4n tiép

theo cua sang ché va dugc minh hoa bang quy trinh duéi day.

-10-
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Mubi theo sang ché c¢6 thé duoc téng hop tir cac hop chit c¢6 cong thirc (I)
va tir axit hydroxycarboxylic thich hop, axit sulfonic hodc dan xuét sulfimit, chat

ma ndi chung c6 gia tri thuong mai, vi du tir Aldrich.

Dung moi thich hop d& thuc hién phan tmg c6 thé dugc chon bdi chuyén
gia hoa hoc va tuy thudc vao mudi cu thé dugce tao thanh. Hon hop clia cic dung
mdi thich hop c6 thé dugc sir dung, tlly y chita nuéce. Vi dy, céc dﬁng moi thich
hop co thé duoc chon tir metanol, etanol, diclometan, tetrahydrofuran, nudc

hodc hon hgp cua nd.

Sau khi hoan thanh bit ky phan tmg nao trong céc phan tng néu trén,
mudi nay c6 thé duge tach ra khoi hdn hop phén tng béng phuong phap théng
thudng bét ky nhu két tia, c6 dic, ly tm va phuong phép twong tu.

Trong khi céc diéu kién xir 1y riéng (tc 13, nhiét do phan tmg, thoi gian
phan Ung, ty 1€ mol cua chit phan tng, dung mdi, 4p sut, v.v.) duoc dua ra, thi
cac didu kién khac cta quy trinh ciing c6 thé dugc st dung trir khi duge quy
dinh khac.

Pé didu ché mubi theo sang ché, bazo tu do thuong dugc hoa tan trong
mot dung moi thich hgp ma dung mdi nay trong mot s6 vi dy dugc gia nhiét dén
nhiét do x4p xi 60-80°C. Sau d6 dung dich chtra axit hydroxycarboxylic thich
hop hoic axit sulfonic hodc sulfimit trong dung mo6i thich hop, tét hon, néu 1a
dung mdi gidng dung mdi ma bazo ty do duge hoa tan trong do, thuong dugc bd
sung vao dung dich di gia nhiét. Hon hop nay sau d6 tuy y duoc khudy trong
15-300 phit ¢ nhiét d§ 60-80°C hodc & nhiét do trong phong. Hon hop ndy sau
d6 thuong dugc lam nguéi, vi dy, xubng nhiét do 20-25°C hogc 0-5°C. Chét két
ta tao thanh duoc tich bang cach loc, dugc ria bang dung méi thich hop va
duoc lam kho trong chén khong chang han.

Dugc phim

Sang ché cling bao gdbm dugc phdm chira luong hitu hiéu didu tri cta

mubi theo séng ché hodc chit déng phéan dbi anh hodc solvat dugc dung cua né

va chat mang dugc dung cta no.
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Thong thuong, duge phdm dugc bao ché dé sir dung béang cach hit, t5t hon
néu 13 dang bot kh.

Thong thuong, dugce phém con chira lugng hiru hi€u diéu tri cia mot hodc
nhiéu thubc diéu trj khéc.

Duoc phém c6 thé dugc bao ché ra dudi dang lidu don vi va c6 thé dugc
didu ché bang bit ky phuong phép nao trong s6 cac phuong phép da biét trong
linh vuc dugce. T4t ca cic phuong phap nay bao gdm bude cho (céac) thanh phén
hoat tinh két hop vao chit mang. Néi chung, cac dugc phim nay dugc diéu ché
bang cach cho thanh phan hoat tinh lién két dong déu va chat ché véi chét mahg
dang long hodc chit mang dang rin d4 dugc chia nho ra hodc ca hai loai ndy va
sau d6, néu cn, tao hinh san phdm thanh ché phdm mong mubn.

Ché phdm bot kho d& phan phéi cuc bd cho phdi bing cach hit c6 thé
duoc cho véo trong vién nang va dng gelatin ching han hodc bao phdng lam
bang 14 nhom mong ching han, dé ding trong 6ng hit hodc 6ng bom. Cac ché
phim nay thuong chira hén hop bot d8 hit gdm muébi theo sang ché va nén bot
thich hop (chit mang) nhu lactoza hodc tinh bgt. Tét hon néu st dung lactoza.
Nén bot c6 thé gdm c6 thanh phén phu nhu chét bao quan, chat lam én dinh,
chét lam tang sy hap thy hodc chét cai bién dong hoc.

MJi nang hay éng thuong chira lugng & khoang 0,1pg dén 9000ug mdi
thanh phan cé hoat tinh diéu tri. Theo cach khac, (cac) thanh phén hoat tinh nay
6 thé duoc chira ma khong c6 ta duge.

Viéc bao goéi ché phdm c6 thé thich hop cho su phan phéi lidu don vi hozic
su phan phéi nhidu lidu. Trong trudng hop phan phéi nhidu lidu, ché pham c6
thé dugc dinh luong trudc hodc duge dinh lugng khi str dung. Ong hit bot kho
do d6 dugc chia lam ba nhom: (a) dung cu sir dung lidu duy nhét, (b) dung cu sir
dung liéu nhiéu don vi va (¢) dung cu str dung nhiéu liéu.

Déi voi bng hit loai thir nhit, lidu duy nhét duoc can bdi hing san Xuét
vao trong vét chira nhd, ma phan 16n 14 6ng hodc vién nang gelatin cing. Do do,
trong truong hop sir dung bng, dng hit str dung lidu duy nhét bao gém 6ng chira

bot dé hit va do timg lidu mot. Bot dé hit thuong duoc dit dudi day bng, trong
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khoang chira c6 khe truot d& do & day va nip ¢ dinh. Khi nang duoc st dung
lam vét chira, nang nay phai duoc 14y khoi hop hodc vat chira riéng va dugc cai
vao trong chd chira cla éng hit. Tiép d6, vién nang phai dugc mé hodc dugc
xuyén qua bang ghim hozc ludi cit dé phan bot theo ludng khi hit di qua vién
nang hodic dé xa bt tir nang qua céc 16 ghim nh¢ lyc ly tm trong khi hit vao.
Sau khi hit, vién nang réng phai dugc 14y ra khoi 6ng hit. Hau hét, viéc thao dng
hit 14 cAn thiét d& cai va thao vién nang, mét thao tac ¢6 thé néi 1a khé va phién
phirc d6i voi mot sb bénh nhan.

Nhiing nhugc diém khac lién quan dén viéc sir dung nang gelatin cimg aé
hit bot 1a (a) bao vé kém khéi hoi 4m tham nhap tir khong khi trong mdi trudong
xung quanh, (b) khé mé hoac khé duc 18 sau khi nang tiép xuc trudc véi do Am
tuong dbi cao, tir d6 1am cho vién nang v& hodc bi 18m vao, va (c) c6 thé hit phai
manh nang v&. Hon nita, d6i voi mot sb dng hit str dung nang, di c6 bao céo vé
su khong déy ra hét bot (vi du, Nielsen et al, 1997).

Mot sb éng hit sir dung nang c6 mdt ngdn ma tir d6 céc nang riéng ré c6
thé dwoc chuyén t6i khoang nhan, tai d6 dién ra viéc xuyén qua va trit ra, nhu
dugc mo ta trong WO 92/03175. Cac 6ng hit sir dung nang khéc c6 ngan quay
tron voi khoang chira nang ma co thé dwoc mang phu hop véi 6ng dan khi ¢ xa
dung lidu luong (vi du WO91/02558 va GB 2242134). Céc éng hit ndy gdm loai
ng hit chira liéu da don vi cing véi 6ng hit st dung bao phdng, loai dng hit c6
s6 lidu don vi c6 han dé cung cép trén dia hodc trén dai.

Ong hit str dung bao phdng c6 kha ning bao vé dugc phim khoi 6 4m t6t
hon dng hit st dung nang. Bot thu duge di vao béng cach xuyén qua vé boc
cling nhu 14 tao ra bao phdng, hoic bang cach béc 14 boc ngoai ra. Khi dai bao
phdng dugc dung thay cho dia, sd luong liéu c6 thé tang 1én, nhung lai bét loi
cho ngudi bénh khi phai thay dai da hét. Do d6, dung cu nay thuong dugc ding
mot 13n véi hé théng vé lidu luong ding dugc két hop, nhd bao gém k¥ thuat
duge st dung d& mang dai va mé thi ctia bao phong.

Ong hit nhiéu liéu khéng chira nhiéu ché pham bot duge do trude. Ching

bao gdm vat chira trong ddi 16n va nguyén ly do lidu luong duoc diéu khién béi
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bénh nhén. Vit chra mang nhidu lidu duoc tach riéng r& khoi khéi bot béang cach
dich chuyén thé tich. C6 céc nguyén ly khéc nhau d do lidu lwong, gdm cb
mang xoay duoc (vi du, EP0069715) hodc dia (vi du, GB 2041763; EP 0424790;
DE 4239402 va EP 0674533), xi lanh xoay dugc (vi du, EP 0166294; GB
2165159 va WO 92/09322) va hinh cut xoay duge (vi du, WO 92/00771), tht ca
déu c6 khoang duoc nap dz‘?ly bot tir vat chira. Cac dung cu nhiéu liéu khéc c6
pittong dé do véi mot hdc & mét chd nao @6 hoic theo chu vi dé dich chuyén
mot thé tich bot nao d6 tir vét chira dén khoang phét tan hogic éng dan khi (vi du
EP 0505321, WO 92/04068 va WO 92/04928), hodc khe truot d& do nhu phat
minh Genuair® (dugc biét dén truéc diy 1a Novolizer SD2FL) duge mo ta trong
cac don sau: WO 97/000703, WO 03/000325 va WO2006/008027
Thudc diéu tri phu tro |

Mubi theo sang ché cling c6 thé dugc sir dung két hop voéi cac dugc chét
khéc dugc biét 13 c6 hiéu qua trong diéu tri cac bénh hodc cac chimg rdi loan
néu trén. Vi du mudi theo sang ché c6 thé két hop vdi (a) corticosteroit, hodic
gluococorticoit (b) chét khang histamin (c) chét d6i khang thu thé chemokin,
nhu maraviroc hodc enfuvirtit, (¢) chit ddi khang CRth2, (f) cht d6i khéng thu
thé leukotrien, (g) chét tc ché JAK nhu tofacitinib hoic INCB018424, (h) chit
tc ché Syk (i) chét trc ché phosdiesteraza IV (j) chit e ché p38 nhu
ARRY-797, (k) chit tc ché PKC nhu NVP-AEBO71, (1) chét tc ché protein
hoat hoa 5-lipoxygenaza, nhu veliflapon, (m) chét e ché 5-lipoxygenaza, (n)
chét d6i khang CYSLTRI, (o) chat dbi khang CYSLTR2, (p) chét dbi khang
BLTI, (q) chét déi khang BLT2, (r) chit d6i khéng thromboxan A2 nhu
ramatroban, (s) chat dbi khang thu thé DP1 nhu laropiprant, (t) chét di khang
thyu thé DP1 nhu BW-245C, (u) chét chi van thy thé TP nhu RO-1138452, (v)
khéng IgE, nhu omalizumab, (w) khang thé IL5, nhu mepolizumab, (x) chét uc
ché tao thanh leukotrien, (y) chit giam xung huyét, nhu ephedrin,
levo-methamphetamin, naphazolin, oxymetazolin, phenylephrin,
phenylpropanolamin, propylhexedrin, pseudoephedrin, synephrin hodc

tetrahydrozolin; (z) chét tiéu nhdy nhu axetylxystein, ambroxol, bromhexin,
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carboxistein, domiodol, eprazinon, erdostein, letostein, neltenexin, sobrerol,
stepronin hodc tiopronin; (aa) thudc chéng ho, nhu dextromethorphan, (bb)
thubc giam dau nhu aspirin, paraxetamol, rofecoxid, celecoxib, morphin, codein,
oxycodon, hydrocodon, dihydromorphin hogc flupirtin; va (cc) thudc long dom
nhu antimony pentasulfua, guaiacolsulfonat, guaifenesin, kali iodua hodc
tyloxapol.

Do d6, phuong 4n khéc theo séng ché 12 san phdm hdn hgp chira (i) it nhét
mét hop chét mudi nhu duge xéc dinh & trén, va (i) mot hodc nhidu thanh phan
hoat tinh nhu dugc mo ta & trén, dé st dung ddng thoi, riéng r& hoic lién tuc
trong qué trinh diéu tri cho ngudi hodc co thé dong vat.

Phuong an wu tién theo sang ché 13 san phdm hdn hop nhu duge x4c dinh
trudc day dé diéu tri hoic ngin ngira tinh trang bénh, bénh va céc r6i loan lién
quan dén ca thu thé adrenalin B2 va hoat tinh khdng muscarin M3, déc biét trong
do tinh trang bénh 1y hodc bénh dugc chon tir bénh hen, viém phé quan clp va
mén tinh, khi thiing, hodc bénh tic nghén phéi man tinh (Chronic Obstructive
Pulmonary Disease-COPD), t8t hon, néu 13 bénh hen va COPD, ciing nhu
phwong phap diéu tri d6i twong méc tinh trang bénh hozic bénh lién quan dén ca
hoat tinh cta thu thé adrenalin B2 va khang muscarin M3, ddc biét trong d6 tinh
trang bénh ly hodc bénh nhu dugc md ta ¢ trén; trong d6 phuong phéap nay gbm
viéc cho dbi tuong trén sir dung lugng hitu hiéu san phém hdn hop nhu dugc xé4c
dinh trén day.

Nhu d& néu & trén, mudi theo sang ché ciing ¢ thé dugc sit dung két hop
véi tac nhan c6 hoat tinh diéu tri khac nhu duge xac dinh & trén.

Luong tac nhén c6 hoat tinh didu tri cAn dé dat duoc hiéu qua didu tri, tat
nhién thay ddi theo hoat tinh cu thé, dudng ding, d6i tuong duoc diéu tri, va roi
loan hodc bénh cu thé can dugc diéu tri.

Céc thanh phan hoat tinh ndy c6 thé dugc st dung tir 1 dén 6 1an mét
ngdy, du dé thé hién hoat tinh mong muén. Tt hon, néu thanh phin nay dugc st

dung mot hoédc hai 14n mot ngay.
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Vi du v& chét tc ché PDE4 thich hop c6 thé két hop vdi hop chit mudi
theo séng ché 14 benafentrin dimaleat, etazolat, denbufyllin, rolipram,
xipamfyllin, zardaverin, arofyllin, filaminast, tipelukast, tofimilast, piclamilast,
tolafentrine, mesopram, drotaverin hydroclorua, lirimilast, roflumilast,
xilomilast, oglemilast, apremilast, tetomilast, filaminast, (R)-(+)-4-[2-(3-
xyclopentyloxy-4-metoxyphenyl)-2-phenyletyl]pyridin (CDP-840), N-(3,5-
diclo-4-pyridinyl)-2-[1-(4-flobenzyl)-5-hydroxy-1H-indol-3-yl]-2-oxoaxetamit
(GSK-842470), 9-(2-flobenzyl)-N6-metyl-2-(triflometyl)adenin (NCS-613), N-
(3,5-diclo-4-pyridinyl)-8-metoxyquinolin-5-carboxamit (D-4418), 3-[3-
(xyclopentyloxy)-4-metoxybenzyl]-6-(etylamino)-8-isopropyl-3H-purin
hydroclorua (V-11294A), 6-[3-(N,N-dimetylcarbamoyl)phenylsulfonyl]-4-(3-
metoxyphenylamino)-8-metylquinolin-3-carboxamit hydroclorua (GSK-
256066), 4-[6,7-dietoxy-2,3-bis(hydroxymetyl)naphtalen-1-yl]-1-(2-
metoxyetyl)pyridin-2(1H)-on (T-440), axit (-)-trans—2-[3'—[3 -(N-
xyclopropylcarbamoyl)-4-oxo-1,4-dihydro-1,8-naphthyridin-1-yl]-3-
flobiphenyl-4-yl]xyclopropancarboxylic (MK-0873), CDC-801, UK-500001,
BLX-914, 2-carbometoxy-4-xyano-4-(3xyclo-xyclopropylmetoxy-4-
diflometoxyphenyl)xyclohexanl-on, cis [4-xyano-4-(3xyclo-
xyclopropylmetoxy-4-diflometoxyphenyl)xyclohexan-1-ol, CDC-801 va 5(S)-
[3xyclo-(xyclopentyloxy)-4-metoxyphenyl]-3(S)-(3-metylbenzyl)piperidin-2-on
(IPL-455903). |

Vi du vé corticosteroit va glucocorticoit thich hgp c6 thé két hop voi hop
chdt mudi theo sang ché 13 prednisolon, metylprednisolon, dexametason,
dexametason xipecilat, naflocort, deflazacort, halopredon axetat, budesonit,
beclometason dipropionat, hydrocortison, triamxinolon axetonit, fluoxinolon
axetonit, fluoxinonit, clocortolon pivalat, metylprednisolon axeponat,
dexametason palmitoat, tipredan, hydrocortison axeponat, prednicarbat,
alclometason  dipropionat, halometason, metylprednisolon suleptanat,
mometason, mometason furoat, rimexolon, prednisolon farnesylat, xiclesonit,

butixocort propionat, RPR-106541, deprodon propionat, fluticason, fluticason
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propionat, fluticason furoat, halobetasol propionat, loteprednol etabonat,
betametason butyrat propionat, flunisolit, prednison, dexametason natri
phosphat, triamxinolon, betametason 17-valerat, betametason, betametason
dipropionat, 21-clo-11beta-hydroxy-17alpha-[2-(metylsulfanyl)axetoxy]-4-
pregnen-3,20-dion, desisobutyrylciclesonit, hydrocortison axetat, hydrocortison
natri sucxinat, NS-126, prednisolon natri phosphat va hydrocortison probutat,
prednisolon natri metasulfobenzoat va clobetasol propionat.

Vi du vé cac chét khang histamin thich hgp c6 thé két hop v6i mubi theo
sang ché 1a methapyrilen, mequitazin, azelastin hydroclorua, acrivastin,
emedastin difumarat, emedastin fumarat, loratadin, xyproheptadin hydroclorua,
diphenhydramin hydroclorua, doxepin hydroclorua, promethazin hydroclorua,
levocabastin hydroclorua, desloratadin, xinnarizin, setastin hydroclorua,
mizolastin, ebastin, xetirizin hydroclorua, epinastin hydroclorua, olopatadin
hydroclorua, bepotastin besilat, triprolidin hydroclorua, rupatadin fumarat,
fexofenadin hydroclorua, levocetirizin dihydroclorua, ketotifen, azatadin maleat,
dimethinden maleat, clemastin fumarat, alcaftadin, bilastin, vapitadin
hydroclorua, AZD-1744, GSK-1004723D, GSK-835726 hodc SUN-1334H.

| Vi du vé chit d6i khang leukotrien thich hop c6 thé két hop véi mudi theo
sang ché 1a chat dbi khang CYSLTRI, nhu montelukast, pranlukast hodc
zafirlukast; hodc chit dbi khang CYSLTR2, nhu pranlukast, zafirlukast hogc
tipilukast.

Vi du vé& chét dbi khang CRTH, thich hop c6 thé két hop véi mubi theo
sang ché 13 ramatroban, AMG-009, OC-000459).

Vi du vé chat trc ché Syk kinaza thich hop c6 thé két hop v&i mudi theo
sang ché 13 fosfamatinib (tir Rigel), R-348 (tir Rigel), R-343 (tir Rigel), R-112
(tr Rigel), piceatannol, 2-(2-aminoetylamino)-4-[3-(triflometyl)phenylamino]
pyrimidin-5-carboxamit, R-091 (tir Rigel), 6-[5-flo-2-(3,4,5-
trimetoxyphenylamino)pyrimidin-4-ylamino]-2,2-dimetyl-3,4-dihydro-2H-
pyrido[3,2-b][1,4]oxazin-3-on benzensulfonat (R-406 tir Rigel), 1-(2,4,6-
trihydroxyphenyl)-2-(4-metoxyphenyl)etan-1-on, N-[4-[6Xyclo-
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(xyclobutylamino)-9H-purin-2-ylamino]phenyl]-N-metylaxetamit (QAB-205 tur
Novartis), CI-1002 (tr Pfizer), VRT-750018 (tir Vertex), PRT-062607, 2-[7-
(3,4-dimetoxyphenyl)imidazo[1,2-c]pyrimidin-5-ylamino]pyridin-3-carboxamit
dihydroclorua (BAY-61-3606 tir Bayer) va AVE-0950 (tir Sanofi-Aventis).

Piéu tri tinh trang bénh ly hodc roi loan lién quan dén ca hoat tinh cta thu thé
adrenalin B2 va khang muscarin M3

Muéi theo sang ché, duoc phdm va t6 hop theo séng ché c6 thé dugc str
dung dé didu trj tinh trang bénh 1y hodc rdi loan lién quan dén hoat tinh cia cé
thu thé adrenalin B2 va déi khéng muscarin M3, thuong 12 bénh dudng hé hép.
Bénh dudng hd hép tét hon néu 13 bénh trong d6 viéc st dung tac nhén lam gidn
phé quan dugc mong doi 1 ¢6 hiéu qua tbt, vi du bénh hen, viém phé quan cap
tinh va mén tinh, khi thiing, hodc bénh téc nghén phbi man tinh (COPD). Bénh
hen hodc bénh tic nghén phéi man tinh 13 dugc uu tién.

Hop chét c6 hoat tinh trong t6 hop va thubc diéu tri thi hai nhu duge xéac
dinh & trén c6 thé duoc st dung trong cling mot duge pham hodc trong cac duge
phdm khéc nhau dugc du dinh st dung riéng r&, sir dung ddng thoi, sir dung kém
theo hodc st dung lién tiép bang cing mot dudng dung hodc dudng dung khéc
nhau.

TAt ca céc tac nhan c6 hoat tinh dugc du tinh 13 s& dugc st dung cung luc,
hodc & thoi diém rat gﬁn nhau. Theo cach khéc, mdt hodc hai tdc nhan c6 hoat
tinh c6 thé dugc dung vao budi sang va (cac) tdc nhan khéc duge dung vao thoi
diém muén hon trong ngdy. Hoic trong mdt tinh hubng khac, mot hodc hai tac
nhan c6 hoat tinh c6 thé dugc ding hai 14n hang ngay va (c4c) tic nhén con lai
dugc dung mét 14n hang ngay, hoic ddng thoi néu mét tac nhan duge ding voi
lidu luong hai 1an mot ngay dugc sir dung, hodc dung riéng r&. Tt hon néu it
nhAt hai, va t6t hon nita néu tit ca céc tic nhan c6 hoat tinh dugce ding dong
thoi. T6t hon néu it nhét hai, va tdt hon nita néu tit ca céc tac nhan c6 hoat tinh
duogc dung dudi dang hdn hop.

Ché phim chtra chét ¢6 hoat tinh theo séng ché t6t hon néu duge ding

dudi dang ché phdm dé hit duge phat tan véi sy trg gitip cia dng hit, dac biét 1a
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Sng hit sir dung bdt khd, tuy nhién, c6 thé sir dung dang bat ky khac hodc st
dung ngoai rudt hodc dung duong miéng. Do do, viéc dung ché pham hit tiéu
biéu cho dang dung wu tién, dic biét trong didu tri bénh phdi nghén thc hodc dé
diéu tri bénh hen.

Ché phim chira (c4c) hop chét c6 hoat tinh thudng chtra chat mang thich
hop ma c6 thé 1a chét day khi sir dung MDI hodc nudc khi st dung qua éng
phun. Ché phim nay c6 thd chtra thanh phin phy nhu chét bao quan (vi du,
benzalkoni clorua, kali sorbat, ruou benzylic); chit 1am 6n dinh d6 pH (vi duy,
chét axit, chat kiém, hé dém); chit 1am 6n dinh déng truong (vi dy, natri clorua);
chét hoat dong bé mit va tac nhan lam uét (vi du, polysorbat, cac sorbitan este);
va/hodic chét ting cudng hép thu (vi dy, chitosan, axit hyaluronic, chét hoat dong
bé mit). Ché phdm nay cling c6 thé chira cac chit phu gia dé lam ting d6 hoa tan
cua cac hop chét ¢6 hoat tinh khac khi duoc tron véi mubi theo sang ché. Chét
lam tidng do hoa tan cé thé chtra cac thanh phan nhu xyclodextrin, liposom hodc
ddng dung mdi nhu etanol, glyxerol va propylen glycol.

Chét mang phu thich hop dbi v6i ché phdm cta mubi c6 hoat tinh theo
sang ché co thé tim thiy trong Remington: The Science and Practice of
Pharmacy, 20th Edition, Lippincott Williams & Wilkins, Philadelphia, Pa.,
2000.

Chét mang ddi véi dugc phém dang bot kho thuong duge chon tir tinh bot
hodc dudng duoc dung, nhu lactoza hodc glucoza. Lugng thanh phan hoat tinh
cho chét mang thudng thay dbi tir 0,001% dén 99%.

Séng ché con mo ta phuong phép didu tri bénh hoic tinh trang bénh lién
quan dén hoat tinh cta ca thy thé adrenalin 2 va khang muscarin M3, thuong 1a
cac bénh vé& dudng hé hép, nhu bénh hen hoic bénh tic nghén phéi man tinh, &
dong vat c¢6 va, phuong phép nay bao gbm viéc cho dong vat c6 vu nay st dung
mot lugng mubi, dugc phém hodc hdn hop theo sang ché hitu hiéu dé diéu tri.

Dong vat ¢b va nay tot hon néu la co thé nguoi.
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Vi du thwe hién sang ché

Chét phan Ung, nguyén liéu ban dau, va dung méi dugc mua tir nha cung
cAp thuong mai va dugc st dung nhu khi nhén duoc.

Thir nghiém két tinh ctia mubi ctia hop chét c6 cong thic (I) c6 pham vi
rong vé céc axit dugc dung (bao gdm trong s axit fumaric, suxinic, sulphuric,
1-hydroxy-2-naphtoic, L-tatric, bromhydric, 4-axetamidobenzoic, sorbic,
clohydric, oxalic, triphenylaxetic, —metansulfonic, etandisulfonic, p-
toluensulfonic, naphtalen-2-sulfonic, sacarin, L-mandelic, maleic, 1S-camphor-
10-sulfonic, L-malic, L-pyroglutamic va naphtalen-1,5-disulfonic) trong pham
vi cta cac dung méi dugc dung khac nhau (bao gbm trong sb cac dung moi khac
la axeton, etyl axetat, isopropanol, 2-butanol, etanol, clorofom, metanol,
tetrahydrofuran va nuéc hodc hdn hop ctia né) da duoc thuc hi¢n.

Mudi tir axit 4-axetamidobenzoic va axit sorbic déng vai trd 13 dau hodc
chit rén vo6 dinh hinh. Mudi tr axit sulphuric, thu dugc dudi dang chét ran
nhung c6 do két tinh rat thip. Mit khéc, mudi tir axit clohydric va axit
bromhydric lai khong bén.

Chi cac mudi theo sang ché 13 két tinh tt. Ngoai ra, cac mudi tinh thé nay
khéng hit 4m ma cling khong chay rita va c6 di8m néng chay twong ddi cao cho
phép chiing dugce micron hoa va cé tinh 6n dinh 1au dai.

Cu thé, cac phuong phép t6t d8 didu ché mudi cong theo sang ché nay
duoc minh hoa trong céac vi du dudi day.

Phd FTIR duoc ghi lai bing cach sir dung quang phé ké Bruker Alpha,
duogc trang bi hé théng ATR phan xa don Bruker Diamond, mot nguén tia hong
ngoai tAm trung lam ngudn kich thich va bo do DTGS, hogc béng céach st dung
Perking Elmer, quang phd ké mét quang phd, duoc trang bi hé théng ATR phan
xa don Diamond, ngudn tia hong ngoai tAm trung 1am ngudn kich thich va bd do
DTGS. Phd nay thu duoc trong 32 lugt quét & d6 phan giai bang 4cm-1 trong
pham vi ndm trong khoang tir 4000-400cm™.

Phép phén tich DSC duge ghi lai trong Mettler Toledo DSC822¢ hodc
bang cach sir dung DSC-821 Mettler-Toledo, s6 theo thir tu 1a 5117423874,
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Trong trudng hop st dung thiét bi Mettler Toledo DSC822e, cac mau chira 1-3
mg dugc can (bang cach sit dung MXS5 vi mé, Mettler) vao ndi niu bing nhom
dung tich 40puL cdé np c6 16 duc, va dugc gia nhiét, dudi dong nito
(50mL/phut), & nhiét d6 tir 30 &én 300°C véi toc d6 gia nhiét 1a 10°C/phut. Thu
thap s liéu va danh gia bing phdn mém STARe. Trong trudng hop st dung
DSC-821 Mettler-Toledo, thiét bi c6 s6 theo tht tu 13 5117423874, céc mau
duoc can vao chdo nhom, nép nhém duc 18 duoc dit trén dinh mau va nén béng
thanh don bang ddng. Céc mau duge 1am cén bang & nhiét d6 25°C va gia nhiét
v6i tbe do 10°C/phat dén nhiét 6 300°C. Dung cu ndy dugc dinh c& bing cach
stt dung cac tiéu chuén indi va kém.

Phép phan tich nhiét trong lugng duogc ghi trong Mettler Toledo
SDTAS851e. Cac miu c6 trong luong 1-3mg dugc cén (bing cach sir dung MX5
vi md, Mettler) vao ndi nhom dung tich 40uL c6 nép duoc duc 15, va dugc gia
nhiét & téc do 10°C/phit & nhiét d6 tr 30 dén 300°C, dudi dong nito
(50mL/phut). Thu thap dit liéu va d4nh gia bing phan mém STARe.

Phép phan tich cong hudng tir hat nhan dugc ghi lai trong dimetylsulfoxit
duoc doteri héa (DMSO-d6) trong quang phé ké Bruker Avance 500 Ultrashield
NMR va Varian VNMRS 600 MHz c¢6 dau do lanh. Phd thu duge 8-10g mau
can tim trong 0,5ml dung méi dugc doteri hoa.

Pé thu dugc miu nhiéu xa bot cla chét rén thu dugc, khoang 20mg mau
khong qua thao tac bang tay dugc diéu ché trong mam cip mau tidu chudn béng
cach str dung la polyaxetat.

Céc mau nhiéu xa bdt thu dugc trén Bruker D8 Advance series 2Theta/hé
nhidu xa bot Theta bing cach st dung bic xa CuKal (1,54060 A) trong hinh
hoc truyén dat. Hé thdng nay dugc trang bi véi PSD dém photon don, may don
sic Germanium, giai doan mau tu thay d6i 90 vi tri, khe hé r& hudng ¢b dinh va
ban birc xa. Chuong trinh dugc st dung: Thu thap dit liéu bing DIFFRAC plus
XRD Commander V.2.4.1 va danh gia bing EVA V.12.0.

Céc mAu nhiéu xa bot ciing dugc thuc hién trén nhiéu xa ké tia X Brucker,

model D2 Phaser v6i ngudn tia Cu X. Phuong phdp ndy chay tir 5 dén 40 do
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2-Theta v6i kich thuéc bude 2-Theta 0,01 d6 va thoi gian thu thép 0,4 gidy ¢
mdi budc bang cach st dung may do Lynxeye.

Vi du 1 — Diéu ché trans-4-((3-(2-clo-4-(((2R)-2-hydroxy-2-(8-hydroxy-2-oxo-
1,2-dihydroquinolin-5-yl)etylamino)metyl)-5-metoxyphenylamino)-3-
oxopropyl)(metyl)amino)-xyclohexyl hydroxy(di-2-thienyl)axetat
etandisulfonat.

1.1  Diéu ché bazo tu do cia trans-4-((3-(2-clo-4-(((2R)-2-hydroxy-2-(8-
hydroxy-2-oxo-1,2-dihydro-quinolin-5-yl)etylamino)metyl)-5-metoxyphenyl-
amino)-3-oxopropyl)(metyl)-amino)xyclohexyl hydroxy(di-2-thienyl)axetat tir
mudi hydroflorua ctia né.

Bé sung lugng du cia dung dich nugc NaHCO; béo hoa vao huyén phu
chia 1,15g  trans-4-((3-(2-clo-4-(((2R)-2-hydroxy-2-(8-hydroxy-2-oxo-1,2-
dihydroquinolin-5-yl)etylamino)metyl)-5-metoxyphenylamino)-3-oxopropyl)-
(metyl)amino)xyclohexyl hydroxy(di-2-thienyl)axetat hydroflorua (vi du 9 cua
WO02011/141180) trong 50ml CHCls. Hon hop nay dugc khudy trong 5 phut &
nhiét d¢ trong phong. Chét rin tré thanh dau va dung dich CHCly/MeOH (10:1)
dugc bd sung cho dén khi hoa tan. Cac pha dugce tach va pha nude duge chiét lai
bang 30ml dung dich CHCl/MeOH (10:1). Pha hitu co duoc két hop, sdy kho
dudi MgSO,, duge loc va dung moéi dugce ¢ trong diu kién 4p suét giam dé thu
duoc 1,09g bazo tu do dudi dang bot khé mau vang. (Hiéu sut: 97,17%).

Fig. 1 thé hién phd FTIR cho bazo tu do clia trans-4-((3-(2-clo-4-(((2R)-2-
hydroxy-2-(8-hydroxy-2-oxo-1,2-dihydroquinolin-5-yl)etylamino)metyl)-5-
metoxyphenylamino)-3-oxopropyl)(metyl)amino)xyclohexyl hydroxy(di-2-
thienyl)axetat. Tin hi€u quan trong d6i v6i hop chét bazo tu do xuét hién &:
2939, 1728, 1652, 1588, 1524, 1448, 1397, 1224, 1163, 1042, 833 va 700cm’.
1.2 Dibu ché truc tiép mubi etandisulfonat két tinh tir bazo tu do cla trans-4-
((3-(2-clo-4-(((2R)-2-hydroxy-2-(8-hydroxy-2-oxo-1,2-dihydroquinolin-5-
yl)etylamino)-metyl)-5-metoxyphenylamino)-3-oxopropyl)(metyl)amino)-
xyclohexyl hydroxyl-(di-2-thienyl)axetat.

1.2.1 St dung metanol lam dung moi.
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105mg bazo tu do (0,132mmol) dugc hoa tan trong 14ml metanol clng
v6i khudy tir va st dung qué trinh nghién bang siéu 4m phu dong. Dung dich
nay duoc loc qua b loc phun 0,45um dé loai b6 16p van duc mau vang kha nhe
va sau d6, tiép tuc khudy vira phai, dung dich chira 27,6mg (0,145mmol) axit
etandisulfonic trong 1ml metanol dugc bd sung nhé giot. Dung dich trong thu
dugc sau khi bd sung. Sy hinh thanh 16p vAn duc mau tring bét dau vai phut sau
d6 va luong chét két tia ting dan. Tiép tuc khudy trong 1 gio va sau d6 hén hop
nay duoc dé yén & nhiét do trong phong trong 24 gio. Chét rin mau tréng duoc
loc, duge rira mot 1an véi dung dich metanol/isopropyl ete (1:1) va ba lan véi
etyl ete, sau khi sdy kho, thu dugc 76mg mudi néu & phan d& muc nay. (Hiéu
suét: 58,5%).
1.2.2 St dung CH,Cl,/EtOH lam dung mo6i

105mg bazo ty do (0,132mmol) dugc hoa tan trong 3ml diclometan cung
v6i khudy tir va 3ml etanol dugc bd sung vao. Dung dich nay dugc loc qua bd
loc phun 0,45um dé loai di 16p van duc mau vang rAt nhd va sau do, tiép tuc
khudy vira phai, dung dich chira 27,6mg (0,145mmol) axit etandisulfonic trong
1ml etanol dugc bd sung nhé giot. Su hinh thanh 16p van duc mau tréng bt dau
ngay sau khi bd sung nhitng giot dung dich axit dAu tién va sau d6 chét két tia
ting dan. Tiép tuc khudy trong 1 gid va sau d6 hdn hop ndy dugce dé yén & nhiét
do6 trong phong trong 24 gio. Chét rén mau tring duogc loc, dugc rira mot lan
bang dung dich etanol/isopropyl ete (3:1) va ba 14n bing etyl ete dé c6 dugrc, sau
khi sdy kho, 99mg mudi néu & phan d& muc nay. (Hiéu suét: 76,1%).

Fig. 2 thé hién mau nhiéu xa bot tia X (PXRD) cho mudi etandisulfonat.
Nhu vay, luong 16n cac dinh dugc quan sat thiy chimg minh do két tinh cta

mudi nay. Cac goéc XRPD va cudng do twong d6i duoc thé hién trong bang 1.
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Béang 1
Géc nhidu xa (°26) Tri s6 d (A) Cuong d6 twong ddi (%)
9,22 9,58 | 49,3
11,53 7,67 70,5
13,46 6,57 36,3
14,46 6,12 87,6
14,53 6,09 93,4
15,10 5,86 51,3
15,12 5,85 54,9
15,70 5,64 50,0
16,30 5,43 28,6
16,67 5,31 30,7
16,88 5,25 25,7
17,51 5,06 31,6
19,44 4,56 37,1
19,83 4,47 81,9
19,95 4,45 100
20,22 4,39 63,8
21,64 4,10 38,7
22,44 3,96 27,6
22,50 3,95 31,8
22,88 3,88 27,2
23,15 3,84 62,4
23,73 3,75 46,3
23,92 3,72 68,5
27,66 3,22 - 32,1
27,70 3,22 29,6

Nhu c6 thé thay tir bang 1, mubi etandisulfonat cta trans-4-((3-(2-clo-4-
(((2R)-2-hydroxy-2-(8-hydroxy-2-oxo-1,2-dihydroquinolin-5-yl)etylamino)-
metyl)-5-metoxyphenylamino)-3-oxopropyl)(metyl)amino)-xyclohexyl
hydroxyl-(di-2-thienyl)axetat dugc mo ta boi mau nhiéu xa bot tia X (XRPD) c6
dinh c6 y nghia & tri s6 20 1a 19,95+0,2, t5t hon néu cac dinh c¢6 ¥ nghia & tri )
20 13 14,53+0,2, 19,83£0,2 va 19,95+0,2.
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Fig. 3 tuong Ung voi phé 'H-NMR ctia mudi etandisulfonat. Hinh v& nay
thé hién rd rang hé sd ty lugng clia bazo tu do/axit etandisulfonic 1:1, nhu dugc
suy ra tir su so sanh gilta tri s6 tich hop ciia céc proton twong ung véi nhom
etylen cua axit va tri s tich hop ciia mét proton duy nhét ctia gbc quinolon cia

cau truc goc.

'H NMR (600 MHz, DMSO-ds) & ppm 1,42 — 1,51 (m, 2 H), 1,59 — 1,79
(m, 2 H), 1,99 — 2,07 (m, 4 H), 2,61 (s, 4 H), 2,74 (d, 3 H), 2,93-2,98 (m, 2 H),
3,00 — 3,08 (m, 2 H), 3,22 — 3,33 (m, 2 H), 3,46 — 3,53 (m, 1 H), 3,79 (s, 3 H),
4,12 — 4,25 (m, 2 H), 4,74 — 4,81 (m, 1 H), 5,31 — 5,36 (m, 1 H), 6,18 (d, 1 H),
6,57 (d, J=10,0 Hz ,1 H), 6,95 — 7,00 (m, 3 H), 7,07 (d, 2 H), 7,14 (d, 1 H), 7,31
(s, 1 H), 7,48 (d, 2 H), 7,55 (s, 1 H), 7,61 (s, 1 H), 8,08 (d, /=10,0 Hz 1 H), 8,78
(s, 2 H), 9,21 (s, 1 H), 9,85 (s, 1 H), 10,46 (s, 1 H), 10,56 (s, 1 H).

Fig. 4 thé hién phép phan tich DSC cho mubi etandisulfonat cho thay chi
mot dudng cong thu nhiét vai tri s6 cuc dai & nhiét d6 206°C, cho thiy kha ning
néng chay/phan ly ciia mubi nay.

Fig. 5 thé hién phép phan tich TG cho mudi etandisulfonat. Phd nay cho
thy su tén that khong dang ké vé khéi lugng & nhiét do tir 40 dén 90°C. Khéng
thdy c6 su thay d6i dang ké nao cho dén nhiét d6 vao khoang 250°C, ma & nhiét
d6 d6, mudi nay bi phan ly.

Fig. 6 thé hién phd FTIR dbi v6i mubi etandisulfonat. Tin hiéu c6 y nghia
dbi v6i mubi etandisulfonat xudt hién &: 3046, 1738, 1689, 1652, 1607, 1526,
1450, 1409, 1332, 1293, 1221, 1164, 1103, 1051, 1024, 994, 908, 841, 768 va
708 cm’.

Vi du 2 — Diéu ché trans-4-((2-(2-clo-4-(((R)-2-hydroxy-2-(8-hydroxy-2-oxo-
1,2-dihydroquinolin-5-yl)etylamino)metyl)-5-metoxyphenylcarbamoyloxy)-
etyl)(metyl)amino)xyclohexyl 2-hydroxy-2,2-di(thiophen-2-yl)axetat disacarinat
2.1 Diéu ché bazo ty do cta trans-4-((2-(2-clo-4-(((R)-2-hydroxy-2-(8-
hydroxy-2-oxo-1,2-dihydroquinolin-5-yl)etylamino)metyl)-5-
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metoxyphenylcarbamoyloxy)-etyl)(metyl)amino)xyclohexyl 2-hydroxy-2,2-
di(thiophen-2-yl)axetat tir hydroflorua.

Dung dich nuéc NaHCO; béo hoa dugc bd sung véi lugng du vao huyén
phu chtra 1,26g trans-4-((2-(2-clo-4-(((R)-2-hydroxy-2-(8-hydroxy-2-oxo-1,2-
dihydroquinolin-5-yl)etylamino)metyl)-5-metoxyphenylcarbamoyloxy)etyl)-
(metyl)amino)xyclohexyl 2-hydroxy-2,2-di(thiophen-2-yl)axetat hydroflorua (vi
du 12 ctia WO 2011/141180) trong 58ml CHCI;. Hon hop nay dugc khuy trong
1 gio & nhiét d6 trong phong. Lép nude duge chiét hai 14n bang cloroform. Pha
hitu co hén hop duge sdy kho dudi Na,SO,, duge loc va dung méi dugc ¢ déc
trong diéu kién ap sudt giam dé thu dugc 1,2g bazo tu do dudi dang bot khé mau

vang. (Hiéu suit: 97,58%).

Fig. 7 thé hién phd hong ngoai bién dbi Fourier (FTIR) dbi véi bazo tu do
cia trans-4-((2-(2-clo-4-(((R)-2-hydroxy-2-(8-hydroxy-2-oxo-1,2-
dihydroquinolin-5-yl)etylamino)metyl)-5-
metoxyphenylcarbamoyloxy)etyl)(metyl)amino)xyclohexyl 2-hydroxy-2,2-
di(thiophen-2-yl)axetat. Tin hi¢u c6 y nghia d6i v6i hop chét bazo tur do Xuét
hién &: 2939, 1729, 1651, 1589, 1520, 1448, 1402, 1206, 1040, 985, 891, 833,
699, 624, 533 va 452 cm’.

2.2 Diéu ché dang v6 dinh hinh cta trans-4-((2-(2-clo-4-(((R)-2-hydroxy-2-
(8-hydroxy-2-oxo-1,2-dihydroquinolin-5-yl)etylamino)metyl)-5-
metoxyphenylcarbamoyl-oxy)etyl)(metyl)-amino)xyclohexyl 2-hydroxy-2,2-
di(thiophen-2-yl)axetat disacarinat.

Dung dich sacarin (18mg, 0,1mmol) trong THF (2mL) dugc bd sung vao
dung dich trans-4-((2-(2-clo-4-(((R)-2-hydroxy-2-(8-hydroxy-2-oxo-1,2-
dihydroquinolin-5-yl)etylamino)metyl)-5-metoxyphenylcarbamoyl-
oxy)etyl)(metyl)-amino)xyclohexyl 2-hydroxy-2,2-di(thiophen-2-yl)axetat
(40mg, 0,5mmol) trong THF (2mL) & nhiét do trong phong. Hon hop nay duogc
khudy trong 1 gio, va két tia thu duge duogce loc ra va dugc sy kho trong chan

khong dé tao ra 95mg san phim néu & phan d& muc nay (hidu suét: 75%).
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2.3 Didu ché mudi tinh thé cua trans-4-((2-(2-clo-4-(((R)-2-hydroxy-2-(8-
hydroxy-2-oxo-1,2-dihydroquinolin-5-yl)etylamino)metyl)-5-metoxyphenyl-
carbamoyloxy)etyl)(metyl)-amino)xyclohexyl 2-hydroxy-2,2-di(thiophen-2-

yl)axetat disacarinat tir dang v6 dinh hinh.

Mubi disacarinat khong két tinh cta trans-4-((2-(2-clo-4-(((R)-2-hydroxy-
2-(8-hydroxy-2-0x0-1,2-dihydroquinolin-5-yl)etylamino)metyl)-5-
metoxyphenylcarbamoyl-oxy)etyl)(metyl)-amino)xyclohexyl 2-hydroxy-2,2-
di(thiophen-2-yl)axetat (25mg, 0,03 1mmol) dugc tao huyén pht trong etanol
(0,5mL) va duoc khudy & nhiét 6 70°C trong 2 gid. Huyén phu dugc 1am ngudi
dén nhiét do trong phong, va bot mau tréng tao ra duoc loc va sdy kho qua dém

trong chin khong & nhiét d6 60°C. San luong 10mg (40%).

2.4 Didu ché truc tiép mubi tinh thé cta trans-4-((2-(2-clo-4-(((R)-2-hydroxy-
2-(8-hydroxy-2-ox0-1,2-dihydroquinolin-5-yl)etylamino)metyl)-5-
metoxyphenylcarbamoyloxy)etyl)(metyl)-amino)xyclohexyl 2-hydroxy-2,2-
di(thiophen-2-yl)axetat disacarinat.

225mg sacarin dugc bo sung truc tiép vao dung dich etanolic nong (70°C)
chtra trans-4-((2-(2-clo-4-(((R)-2-hydroxy-2-(8-hydroxy-2-oxo-1,2-
dihydroquinolin-5-yl)etylamino)-metyl)-5-metoxyphenylcarbamoyl-
oxy)etyl)(metyl)-amino)xyclohexyl 2-hydroxy-2,2-di(thiophen-2-yl)axetat
(500mg trong 3,7mL etanol). Dung dich nay dugc khudy manh trong 1 gi®, nho
d6 chuyén thanh huyén phu dic mau trdng duc. Thanh binh di dugce cao bang
dao tron va huyén phi duoc khudy thém 15 phut nita. Chét rén sau d6 duoc loc
ra va duoc rira hai 14n bing etanol (2 x 2mL), nhd d6 tao ra 500mg (hiéu suét
70%) chét rin mau hoi vang. Muébi sacarinat tlty ¥ dugc tao huyén phu dic trong

6mL nudc trong 30 phut.

Fig. 8 thé hién mu nhifu xa bot tia X (PXRD) ddi véi mubi disacarinat.
Do d6, lugng 16n dinh dugc quan sat théy nhu vy ching minh do két tinh cla

mudi ndy. Céc géc XRPD va cudng do tuong d6i dugc thé hién trong bang 2.
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Bang 2
Géc nhidu xa(°26) Tri s6 d (A) Cudng do twong ddi (%)

11,26 7,85 51,1
11,76 7,52 53,3
12,95 6,83 67,5
13,33 6,64 52,1
13,82 6,40 69,4
14,81 5,98 41,5
16,41 5,40 77,4
16,94 5,23 100
17,78 4,98 443
18,36 4,83 54,1
18,57 4,78 52,8
19,06 4,65 46,1
19,76 4,49 60,7
20,49 4,33 54,9
21,04 4,22 442
21,88 4,06 44,5
2241 3,96 50,6
22,96 3,87 57,4
23,89 3,72 77,4
24,27 3,66 75,6
24,82 3,58 66,2
25,41 3,50 56,5
26,19 3,40 56,2
26,74 3,33 42

27,38 3,25 35

28,23 3,16 27,4

Nhu ¢6 thé thiy tir bang 2, mudi disacarinat ctia trans-4-((2-(2-clo-4-
(((R)-2-hydroxy-2-(8-hydroxy-2-oxo-1,2-dihydroquinolin-5-
yl)etylamino)metyl)-5-metoxyphenylcarbamoyloxy)etyl)(metyl)-
amino)xyclohexyl 2-hydroxy-2,2-di(thiophen-2-yl)axetat dugc dic trung boi
mau nhiéu xa bot tia X (XRPD) ¢6 dinh c6 y nghia & tri s6 20 12 16,94+0,2, tbt
hon néu céc dinh c6 ¥ nghia & tri s6 20 14 16,41+0,2, 16,94+0,2 va 23,89£0,2.
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Fig. 9 tvong Ung v4i phd '"H-NMR cta mudi disacarinat. Hinh v& nay cho
thiy 15 hé sb ty lugng cia bazo tu do/sacarin 13 1:2, nhu dugc suy ra khi so sinh
gifta trj s6 tich hop clia c4c proton twong ing voi vong thom ctia phén tir sacarin

va tri sb tich hop cta proton duy nhit cia gbc hydroxyl ctia chu tric gde.

'H NMR (500 MHz, MeOD-d;) 5ppm): 1,67 (m, 2H), 1,81 (m, 2H), 1,95
(m, 2H), 2,24 (m, 4H), 3,00 (s, 3H), 3,26 (dd, 1H), 3,34 (dd, 1H), 3,52 (m, 1H),
3,62 (m, 2H), 3,81 (m, 2H), 3,94 (s, 3H), 4,34 (m, 2H), 4,65 (m, 2H), 5,50 (dd,
1H), 6,68 (d, 1H), 7,04 (dd, 2H), 7,11 (d, 1H), 7,20 (dd, 2H), 7,36 (d, 1H), 7,44
(dd, 2H), 7,50 (s, 1H), 7,75 (m, 4H), 7,80-7,86 (m, 5H), 8,25 (d, 1H).

Fig. 10 thé hién phép phan tich DSC cho mubi disacarinat chi thé hién
mot duong cong thu nhiét vdi tri sd cyc dai ¢ nhiét @6 197°C, qua d6 cho thdy

kha nang néng chay/phan ly cua mudi nay.

Fig. 11 thé hién phép phan tich TG dbi véi mudi disacarinat. Phd nay thé
hién sy tdn thit khong déng k& v& khéi luong & nhiét do tir 40 dén 80°C. Khong
c6 sy thay d6i déng ké nao cho dén khi nhiét d6 vao khoang 160°C, ma & nhiét

d6 nay thi mubi bi phan ly.

Fig. 12 thé hién phd FTIR dbi véi mudi disacarinat. Khi so sanh véi hop
chét bazo tu do, phd hong ngoai ctia disacarinat ¢6 sy khac biét dang ké. So sénh
gifta c4 hai phd nay ciing ndm trong Fig. 12. Tin hiéu c6 y nghia d6i voi
disacarinat xuét hién &: 3106, 2954, 1742, 1636, 1600, 1530, 1456, 1328, 1259,
1210, 1136, 1117, 946, 831, 770, 751, 631, 603 va 527 cm™. ‘

Vi du 3 — Diéu ché L-tatrat cua trans-4-((2-(2-clo-4-(((R)-2-hydroxy-2-(8-
hydroxy-2-oxo-1,2-dihydroquinolin-5-yl)etylamino)metyl)-5-
metoxyphenylcarbamoyloxy)-etyl)(metyl)amino)xyclohexyl 2-hydroxy-2,2-
di(thiophen-2-yl)axetat

B& sung 600mg dung dich bazo ty do cua trans-4-((2-(2-clo-4-(((R)-2-
hydroxy-2-(8-hydroxy-2-oxo-1,2-dihydroquinolin-5-yl)etylamino)metyl)-5-
metoxyphenylcarbamoyloxy)etyl)-(metyl)amino)xyclohexyl 2-hydroxy-2,2-
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di(thiophen-2-yl)axetat (xem muc diéu ché 2.1 & trén) trong 20ml metanol vao

dung dich chira 115mg axit L-tatric trong 15mL metanol. Hon hop nay duge

khudy trong 4 gi& & nhiét do trong phong. Két tia thu duge dugc loc, va duge

sdy kho trong chan khong & nhiét d6 40°C qua dém. Hiéu suat 80%.

Fig. 13 thé hién mAu nhifu xa bét tia X (PXRD) dbi véi mudi L-tatrat. Do

do6 luong 16n dinh duge quan sat thiy xé4c nhan su két tinh ctia mudi nay. Céc

goc XRPD va cudng do tuong d6i duoc thé hién trong bang 3.

Bang 3
Goéc nhiéu xa (°20) Tri s6 d (A) Cudng d¢ tuong doi (%)
5,96 14,83 64,3
7,08 12,48 51,9
8,10 10,90 54,7
10,08 8,77 32,7
10,64 8,31 43,8
11,10 7,96 100
11,95 7,40 37,5
12,65 6,99 37,6
13,20 6,70 35
14,40 6,15 61,9
16,32 5,43 56,9
17,22 5,14 55,9
17,92 4,95 55,6
18,91 4,69 57,2
19,87 4,46 42,8
20,34 4,36 48,9
20,52 4,33 50,9
21,56 4,12 44,9
2235 3,97 54.1
22,73 3,91 48,3
24,01 3,70 783
24,68 3,60 57,5
25,41 3,50 57,4
26,52 3,36 32,7
27,48 3,24 29
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Géc nhiéu xa (°20) Tri s6 d (A) Cuong d6 tuong doi (%)
28,41 3,14 31,7
31,09 2,87 26,9
31,88 2,80 29,2
32,58 2,75 25,9
33,80 2,65 25,4

Nhu ¢6 thé thiy tir bang 3, mudi L-tatrat cta trans-4-((2-(2-clo-4-(((R)-2-
hydroxy-2-(8-hydroxy-2-oxo-1,2-dihydroquinolin-5-yl)etylamino)metyl)-5-
metoxyphenylcarbamoyloxy)etyl)(metyl)-amino)xyclohexyl 2-hydroxy-2,2-
di(thiophen-2-yl)axetat dugc déc trung boi mau nhiéu xa bét tia X (XRPD) ¢6
dinh c¢6 y nghia & tri s6 20 12 11,10+0,2, tbt hon néu céc dinh c6 y nghia & tri sd
201a 11,10+0,2 va 24,01+0,2

Fig. 14 tuong tng voi phé 'H-NMR cta muéi L-tatrat. Hinh v& nay thé
hién r& hé sb ty luong clia bazo ty do/axit L-tatric 1:1, nhu dugc suy ra khi so
sanh giita tri s tich hop ctia c4c proton twong Ung v6i gbc hydroxyl clia phan tir
axit L-tatric v tri sb tich hop ctia mot proton duy nhét cta gbc hydroxyl ctia clu

truc goc.

'H NMR (500 MHz, DMSO-ds) & (ppm): 1,38 (m, 4H), 1,74 (m, 2H),
1,92 (m, 2H), 2,24 (s, 3H), 2,37 (q, 1H), 2,47 (m, 3H), 2,55 (m, 1H), 2,64 (q,
1H), 2,67 (t, 2H), 2,85 (m, 2H), 3,76 (s, 3H), 3,90 (bs, 2H), 4,04 (bs, 2H), 4,12
(t, 2H), 4,70 (m, 1H), 5,18 (t, 1H), 6,53 (d, 2H), 6,94 (d, 1H), 6,98 (dd, 2H),
7,08 (dd, 2H), 7,10 (d, 1H), 7,27 (bs, 1H), 7,43 (bs, 1H), 7,47 (dd, 2H), 8,11 (d,
1H), 9,02 (s, 1H), 10,40 (bs, 1H).

Fig. 15 thé hién phép phan tich DSC d6i v6i mudi L-tatrat thé hién chi
mot dudng cong thu nhiét véi tri s6 cuc dai & nhiét d6 173°C, qua d6 cho thy
kha ndng ndng chay/phan ly cua mudi ndy.

Fig. 16 thé hién phép phan tich TG d6i v6i mudi L-tatrat. Phd nay thé hién
su tén that khong dang ké vé khéi lugng & nhiét do tir 37 dén 90°C twong ting
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véi phan tir nuée. Khong thiy co sy thay dbi dang ké nao cho dén khi nhiét do
vao khoang 173°C, ma & nhiét d6 nay thi mudi phan ly.

Fig. 17 thé hién phd FTIR déi v6i mubdi L-tatrat. Tin hidu c6 ¥ nghia ddi
v6i mudi L-tatrat xut hién &: 3213, 2949, 2868, 1729, 1658, 1592, 1530, 13338,
1292, 1212, 1171, 1068, 1041, 841, 702, 623 va 524 cm".

Cac dang ché phim duéi day dugc trich din dudi dang vi du (phdi ché)

ché pham:
Vi du ché pham 1

Vi du phéi ché 1 (ché phdm dé hit véi DPI)

Thanh phan Luong
Mudi L-tatrat cia trans-4-((2-(2-clo-4-(((R)-2-hydroxy-2- 15mg

(8-hydroxy-2-oxo0-1,2-dihydroquinolin-5-yl)etylamino)-
metyl)-5-metoxyphenylcarbamoyloxy)etyl)-
(metyl)amino)xyclohexyl 2-hydroxy-2,2-di(thiophen-2-

yl)axetat (dugc micron hoa)

Lactoza 3000mg

Vi du phéi ché 2 (Ché phdm dé hit véi DPI)

Thanh phan Luong

trans-4-((2-(2-clo-4-(((R)-2-hydroxy-2-(8-hydroxy-2-oxo- 15mg
1,2-dihydroquinolin-5-yl)etylamino)-metyl)-5-

metoxyphenyl-carbamoyloxy)etyl)-(metyl)amino)-
xyclohexyl 2-hydroxy-2,2-di(thiophen-2-yl)axetat

disacarinat (dugc micron hoa)

Latoza 3000mg
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Vi du phéi ché 3 (ché pham dé hit véi DPI)

Thanh phéan Luong
trans-4-((3-(2-clo-4-(((2R)-2-hydroxy-2-(8-hydroxy-2- 15mg
oxo-1,2-dihydroquinolin-5-yl)etylamino)metyl)-5-
metoxyphenylamino)-3-oxopropyl)(metyl)amino)-

xyclohexyl hydroxy(di-2-thienyl)axetat etandisulfonat

(dugc micron hoa)

Lactoza 3000mg
Vi dy phéi ché 4 (ché phdm cho MDI)

Thanh phén Luogng
Mubi L-tatrat cta trans-4-((2-(2-clo-4-(((R)-2-hydroxy-2- 10g

(8-hydroxy-2-oxo-1,2-dihydroquinolin-5-yl)etylamino)-
metyl)-5-metoxyphenylcarbamoyloxy)etyl)-
(metyl)amino)xyclohexyl 2-hydroxy-2,2-di(thiophen-2-

yl)axetat (dugc micron hoa)

1,1,1,2,3,3,3-heptaflo-n-propan

Luong vira du

dén 200ml
Vi du phéi ché 5 (ché phdm cho MDI)
Thanh phén Luogng
trans-4-((2-(2-clo-4-(((R)-2-hydroxy-2-(8-hydroxy-2-oxo- 10g

1,2-dihydroquinolin-5-yl)etylamino)-metyl)-5-
metoxyphenyl-carbamoyloxy)etyl)-(metyl)amino)-
xyclohexyl 2-hydroxy-2,2-di(thiophen-2-yl)axetat

disacarinat (dugc micron hoa)

1,1,1,2,3,3,3-heptaflo-n-propan

Luogng vira du
dén 200ml
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Vi du phéi ché 6 (ché pham cho MDI)

Thanh phén

Luong

trans-4-((3-(2-clo-4-(((2R)-2-hydroxy-2-(8-hydroxy-2-
oxo0-1,2-dihydroquinolin-5-yl)etylamino)metyl)-5-
metoxyphenylamino)-3-oxopropyl)(metyl)amino)-
xyclohexyl hydroxy(di-2-thienyl)axetat etandisulfonat

(dugc micron hoa)

10g

1,1,1,2,3,3,3-heptaflo-n-propan

Luong vira du

dén 200ml
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YEU CAUBAO HQ
1. Mubi cdng tinh thé duge dung cua (i) axit sulfonic, axit hydroxycarboxylic,
dAn xuét sulfimit, hodc solvat dugc dung ctia nd va (ii) dan xuét 2-amino-1-
hydroxyetyl-8-hydroxyquinolin-2(1H)-on ¢6 cong thic (I), hogc cac solvat

duogc dung cta no:

)

trong do:

R; la nhém metyl,

R, 12 nhém metoxy va R; la nguyén ti clo,

A 1a nhom etylen, '

L duge chon tir nhém -NH(CO)-, hodc -NH(CO)O-, trong d6 khi L 1a -NH(CO)O-,
nguyén tr nito duoc lién két v6i nhom thé phenylen va nguyén tir oxy dugc lién
két v6i nhom thé A.

2. Mubi theo diém 1, trong d6 mudi nay dugc chon tr mot trong sb cac
hop chit sau day:
trans-4-((3-(2-clo-4-(((2R)-2-hydroxy-2-(8-hydroxy-2-oxo-1,2-
dihydroquinolin-5-yl)etylamino)metyl)-5-metoxyphenylamino)-3-
oxopropyl)(metyl)amino)-xyclohexyl hydroxy(di-2-thienyl)axetat
etandisulfonat,

trans-4-((2-(2-clo-4-(((R)-2-hydroxy-2-(8-hydroxy-2-oxo-1,2-
dihydroquinolin-5-yl)etylamino)-metyl)-5-metoxyphenylcarbamoyloxy)etyl)-
(metyl)amino)-xyclohexyl 2-hydroxy-2,2-di(thiophen-2-yl)axetat disacarinat,

va
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trans-4-((2-(2-clo-4-(((R)-2-hydroxy-2-(8-hydroxy-2-oxo-1,2-
dihydroquinolin-5-yl)etylamino)-metyl)-5-metoxyphenylcarbamoyloxy)etyD)-
(metyl)amino)xyclohexyl 2-hydroxy-2,2-di(thiophen-2-yl)axetat L-tatrat,

hoéc solvat dugc dung cta no.

3. Duoc phém chira luong hitu hi€u tri li€u cua mubi theo diém 1 va chét mang

dugc dung.

4. Duoc phém theo diém 3, trong d6 duoc phém nay con chtra luong hiru
hiéu tri li€u cia mot hoac nhiéu thubc diéu tri khac duoc chon tir:
(a) corticosteroit, hodc glucocorticoit,

(b) cac chét khang histamin,

(c) c4c chit ddi khang thu thé chemokin,

(e) cac chat ddi khang CRth2,

(f) cac chit d6i khang thu thé leukotrien,

() cac chat trc ché JAK,

(h) céc chét trc ché Syk, |

(i) c4c chét wrc ché phosphodiesteraza IV,

(j) c4c chat trc ché p38,

(k) céc chat trc ché PKC,

(1) c4c chét (e ché protein hoat héa 5-lipoxygenaza,
(m) céc chit rc ché 5-lipoxygenaza,

(n) cac chat d6i khang CYSLTRI,

(0) céac chét di khang CYSLTR?2,

(p) cac chat d6i khang BLTI,

(q) cac chét d6i khang BLT2,

(r) cac chét ddi khang thromboxan A2,

(s) cac chat dbi khang thu thé DP1,

(t) céc chat chu vén thu thé DP1,

(u) céc chat chi vén thu thé IP,

(v) chit khang-IgE,

-36-



25267

(w) khéng thé ILS5,

(x) cac chét (rc ché sy hinh thanh leukotrien,
() céc chit giam xung huyét,

(z) céc chit tiéu nhay,

(aa) cac thude chéng ho,

(bb) céc thudc giam dau, va

(cc) cac thude long dom.

5. T hop chira mubi theo diém 1 va mot hodc nhiéu thude diéu tri khac dugc
chon tur:

(a) corticosteroit, hodc glucocorticoit;
(b) cc chat khang histamin,

(c) cac chat dbi khang thu thé chemokin,
(e) céc chat ddi khang CRth2,

(f) cac chit d6i khang thy thé leukotrien,
(g) cac chét trc ché JAK,

(h) céc chét trc ché Syk,

(i) cac chét trc ché phosphodiesteraza IV,
(j) cac chat e ché p38,

(k) céc chét urc ché PKC,

(1) cac chét e ché protein hoat héa 5-lipoxygenaza,
(m) c4c chét wc ché 5-lipoxygenaza,

(n) c4c chit d6i khang CYSLTRI,

(0) cac chat d6i khang CYSLTR?2,

(p) cac chit d6i khang BLTI,

(q) cac chat d6i khang BLT2,

(r) cac chit d6i khang thromboxan A2,
(s) céc chit d6i khéang thy thé DP1,

(t) cac chét chu véan thu thé DP1,

(u) céc chét chi van thy thé IP,

(v) chit khang-IgE,
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(w) khang thé ILS5,

(x) céc chét trc ché sy hinh thanh leukotrien,
(y) céc chit giam xung huyét,

(z) céc chét tidu nhay,

(aa) cac thude chéng ho,

(bb) céc thudc giam dau, va

(cc) cac thube long dom.
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FIG. 1
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Phé FTIR ddi véi trans-4-((3-(2-clo-4-(((2R)-2-hydroxy-2-(8-hydroxy-2-oxo-
1,2-dihydroquinolin-5-yl)etylamino)metyl)-5-metoxyphenylamino)-3-

oxopropyl)(metyl)amino)xyclohexyl hydroxy(di-2-thienyl)axetat.
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FIG. 2

MAu nhidu xa tia X (PXRD) d6i véi trans-4-((3-(2-clo-4-(((2R)-2-hydroxy-2-(8-
hydroxy-2-oxo-1,2-dihydroquinolin-5-yl)etylamino)metyl)-5-
metoxyphenylamino)-3-oxopropyl)-(metyl)amino)xyclohexyl hydroxy(di-2-

thienyl)axetat etandisulfonat.
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T v T T T
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FIG.3

'H-NMR (600 MHz, DMSO-d6) d6i voi trans-4-((3-(2-clo-4-(((2R)-2-hydroxy-2-
(8-hydroxy-2-o0xo-1,2-dihydroquinolin-5-yl)etylamino)metyl)-5-
metoxyphenylamino)-3-oxopropyl)(metyl)amino)xyclohexyl hydroxy(di-2-

thienyl)axetat etandisulfonat.
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FIG. 4

Phép phan tich DSC cua trans-4-((3-(2-clo-4-(((2R)-2-hydroxy-2-(8-hydroxy-2-
oxo-1,2-dihydroquinolin-5-yl)etylamino)metyl)-5-metoxyphenylamino)-3-
oxopropyl)(metyl)-amino)xyclohexyl hydroxy(di-2-thienyl)axetat
etandisulfonat.
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FIG. 5

Phép phan tich TGA cta trans-4-((3-(2-clo-4-(((2R)-2-hydroxy-2-(8-hydroxy-2-
oxo-1,2-dihydroquinolin-5-yl)etylamino)metyl)-5-metoxyphenylamino)-3-
oxopropyl)(metyl)-amino)xyclohexyl hydroxy(di-2-thienyl)axetat etandisulfonat
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FIG. 6

Phd FTIR dbi véi trans-4-((3-(2-clo-4-(((2R)-2-hydroxy-2-(8-hydroxy-2-oxo-
1,2-dihydroquinolin-5-yl)etylamino)metyl)-5-metoxyphenylamino)-3-
oxopropyl)(metyl)amino)xyclohexyl hydroxy(di-2-thienyl)axetat etandisulfonat
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FIG. 7

Phd FTIR dbi véi trans-4-((2-(2-clo-4-(((R)-2-hydroxy-2-(8-hydroxy-2-oxo-1,2-

dihydroquinolin-5-yl)etylamino)metyl)-5-

metoxyphenylcarbamoyloxy)etyl)(metyl)-amino)xyclohexyl 2-hydroxy-2,2-

di(thiophen-2-yl)axetat.
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FIG. 8

Mau nhidu xa tia X (PXRD) dbi vdi trans-4-((2-(2-clo-4-((R)-2-hydroxy-2-(8-
hydroxy-2-oxo-1,2-dihydroquinolin-5-yl)etylamino)metyl)-5-
metoxyphenylcarbamoyloxy)etyl)-(metyl)amino)xyclohexyl 2-hydroxy-2,2-
di(thiophen-2-yl)axetat disacarinat.
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FIG. 9

Phé 'H-NMR cua trans-4-((2-(2-clo-4-((R)-2-hydroxy-2-(8-hydroxy-2-oxo-1,2-
dihydroquinolin—S-yl)etylamino)metyl)—S-metoxyphenylcarbamoyloxy)etyl)-
(metyl)amino)xyclohexyl 2-hydroxy-2,2-di(thiophen-2-yl)axetat disacarinat.
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FIG. 10

Phép phan tich DSC cua trans-4-((2-(2-clo-4-(((R)-2-hydroxy-2-(8-hydroxy-2-
oxo-1,2-dihydroquinolin-5-yl)etylamino)metyl)-5-
metoxyphenylcarbamoyloxy)etyl)-(metyl)amino)xyclohexyl 2-hydroxy-2,2-
di(thiophen-2-yl)axetat disacarinat
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10- Chuén | 896351

Bitdiu 188
Dinh 196.95°C

Két thic 21,41 °C
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FIG. 11

Phép phan tich TG ddi voi trans-4-((2-(2-clo-4-(((R)-2-hydroxy-2-(8-hydroxy-
2-0x0-1,2-dihydroquinolin-5-yl)etylamino)metyl)-5-
metoxyphenylcarbamoyloxy)etyl)-(metyl)amino)xyclohexyl 2-hydroxy-2,2-
di(thiophen-2-yl)axetat disacarinat.
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FIG. 12

Phd FTIR ddi véi trans-4-((2-(2-clo-4-(((R)-2-hydroxy-2-(8-hydroxy-2-oxo-1,2-
dihydroquinolin-5-yl)etylamino)metyl)-5-metoxyphenylcarbamoyl-
oxy)etyl)(metyl)-amino)xyclohexyl 2-hydroxy-2,2-di(thiophen-2-yl)axetat

disacarinat
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FIG. 13

Mau nhidu xa tia X (PXRD) dbi véi L-tatrat ctia trans-4-((2-(2-clo-4-((R)-2-
hydroxy-2-(8-hydroxy-2-oxo-1,2-dihydroquinolin-5 -yl)etylamino)metyl)-5-
metoxyphenylcarbamoyloxy)etyl)-(metyl)amino)xyclohexyl 2-hydroxy-2,2-
di(thiophen-2-yl)axetat.
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FIG. 14

Phd '"H-NMR ctia L-tatrat cta trans-4-((2-(2-clo-4-(((R)-2-hydroxy-2-(8-
hydroxy-2-oxo-1,2-dihydroquinolin-5-yl)etylamino)metyl)-5-
metoxyphenylcarbamoyloxy)etyl)-(metyl)amino)xyclohexyl 2-hydroxy-2,2-
di(thiophen-2-yl)axetat.
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FIG. 15

Phép phén tich DSC ctia L-tatrat cua frans-4-((2-(2-clo-4-(((R)-2-hydroxy-2-(8-
hydroxy-2-oxo-1,2-dihydro-quinolin-5-yl)etylamino)metyl)-5-
‘metoxyphenylcarbamoyloxy)etyl)-(metyl)amino)-xyclohexyl 2-hydroxy-2,2-
di(thiophen-2-yl)axetat
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FIG. 16

Phép phan tich TG dbi v&i L-tatrat cua trans-4-((2-(2-clo-4-(((R)-2-hydroxy-2-
(8-hydroxy-2-oxo-1,2-dihydroquinolin-5-yl)etylamino)metyl)-5-
metoxyphenylcarbamoyloxy)etyl)-(metyl)amino)xyclohexyl 2-hydroxy-2,2-
di(thiophen-2-yl)axetat.
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FIG. 17

Phd FTIR dbi v&i L-tatrat cua trans-4-((2-(2-clo-4-(((R)-2-hydroxy-2-(8-
hydroxy-2-oxo-1,2-dihydroquinolin-5-yl)etylamino)metyl)-5-
metoxyphenylcarbamoyl-oxy)etyl)(metyl)-amino)xyclohexyl 2-hydroxy-2,2-
di(thiophen-2-yl)axetat
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