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(57) Sang ché dé xuat mudi cong axit cta 1-(5-(2,4-diflophenyl)-1-((3- flophenyl)sulfonyl)-
4-metoxy-1H-pyrol-3-yl)-N-metylmetanamin. Mubi cong axit mo ta ¢ trén co thé khong
chi c6 hoat tinh trc ché bom proton, hoat tinh ngén can ton thuong da day va tac dung tang
cudng yéu té phong vé tdt, ma con ¢ hoat tinh diét trir tot chdng lai H. pylori va do d6 c6
thé duoc sir dung hiéu qua dé ngan ngira va diéu tri ton thuong da day rudt do loét dudong
da day rudt, viém da day, viém thuc quan hao nguoc, hogc H. pylori.
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Linh vue k¥ thuat dwoc dé cap

Sang ché d& cap dén mudi cong axit ctia 1-(5-(24-diflophenyl)-1-((3-
flophenyl)sulfonyl)-4-metoxy-1H-pyrol-3-yl)-N-metylmetanamin méi.
Tinh trang k¥ thuit ciia sang ché

Viéc chon mudi duge dung 1a bude quyét dinh trong qua trinh nghién ctru va phat
tridn thubc méi. D6 1a béi vi mudi ciia mot sb thude nhat dinh thuong co thé 1 yéu t& quyét
dinh quan trong xac dinh tinh d& bao ché thudc tir nguyén liéu tho, do tan, do dn dinh khi
phén phdi va bdo quén, tinh d& phéi ché va cac dic tinh duge dong hoc.

Viéc san xuét cac loai mudi khac nhau c6 thé 1a cach 1am thay déi cac tinh chit 1y héa
va sinh hoc cua thubc ma khong lam thay dbi cAu triic héa hoc cua thude nhét dinh. Khi chon
mudi duge uu tién, phai xem xét cac dic tinh cua nhidu mudi. Vi du, mudi c6 thé duoc xem
xét iy thudc mdi trudng va trudng hop ma st dung cac yéu t6 khac nhau nhu tinh dé san
xuht, d6 én dinh, d6 tan, v/hogc do hit 4m ctia mudi.

Pic biét, vAn 6 nhu ciu vé céc ché phim dugc c6 do sinh kha dung t6t hon hodc do
4n dinh tét hon, va do d6 viéc lién tuc nghién ciru tim ra cac mudi méi hodc mubi tinh khiét
hon cta cac phan tir thudc da biét dugc thuc hién.

Theo d6, cac tdc gid sang ché da phat hién ra ring mudi cong axit 1-(5-(2,4-
diflophenyl)-1-((3 -ﬂophenyl)sulfonyl)-4-metoxy—1H—pyrol-3-yl)-N-metylmetanamin la mot
dugc cht méi c6 hoat tinh ¢6 thé diéu ché dugc va chung cé thé dugc str dung trong linh vuc
duge nho céc tinh cht Iy héa cia ching va do dn dinh ctia chiing, nhd d6 da hoan thanh séng

ché nay.
Ban chét k§ thuit ciia sing ché

Vén dé ky thuat
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Muc dich cua sang ché 13 @ xult mudi cong axit dugc dung 1-(5-(2,4-diflophenyl)-1-
((3-flophenyl)sulfonyl)-4-metoxy- 1H-pyrol-3-yl)-N-metylmetanamin ma c6 do tan trong
nude cao va do dn dinh tuyét voi.

Giai phap k¥ thuét
Dé dat dugc muc dich 6 trén, sang ché @& xuét:

1-(5-(2,4-diflophenyl)-1-((3 -ﬂophenyl)sulfonyl)—4-metoxy-1H—pyr01—3-yl)-N—
metylmetanamin hydroclorua,

1-(5-(2,4-diflophenyl)-1-((3 -flophenyl)sulfonyl)-4-metoxy- 1H-pyrol-3-yl)-N-
metylmetanamin suxinat,

1-(5-(2,4-diflophenyl)-1-((3 -flophenyl)sulfonyl)-4-metoxy- 1H-pyrol-3-yl)-N-
metylmetanamin tartrat, va

1-(5-(2,4-diflophenyl)-1-((3 -flophenyl)sulfonyl)-4-metoxy- 1H-pyrol-3-yl)-N-
metylmetanamin fumarat.

M6 t4 chi tiét sang ché

Sau day, sang ché s& dugc mo ta chi tiét.

1-(5-(2,4-diflophenyl)-1-((3 -ﬂophenyl)sulfonyl)-4-met0xy-1H—pyrol—3-yl)-N—
metylmetanamin, 12 mét dugc chét méi c6 hoat tinh, 12 hop chét dugc biéu dién bang cong
hitc héa hoc (1) dusi ddy, twong tmg véi dan xuéit 4-metoxypyrol:

Cong thirc hoa hoc 1

1-(5-(2,4-diﬂopheny1)-1-((3-ﬂophenyl)sulfonyl)-4-met0xy-1H—pyrol—3—yl)—N—mety1
metanamin néu trén va mudi duge dung ctia nd ¢6 thé khong chi ¢6 hoat tinh tc ché bom

proton, hoat tinh ngén can t6n thwong da day va tac dung ting cuong yéu t6 phong vé, ma
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con c6 hoat tinh diét trir t6t chéng lai Helicobacter pylori (F. pylori). Do d6, 1-(5-(2.4-
diflophenyl)-1-((3-flophenyl)sulfonyl)-4-metoxy- 1H-pyrol-3-yl)-N-metylmetanamin va mubi
dugc dung cia nd ¢6 thé dugc st dung hiéu qua dé ngdn nglra va diéu tri tn thuong da day
rudt do loét dudng da day rudt, viem da day, viém thuc quén trao nguoc, hodc H. pylori.

Mubdi dugc dung cua 1-(5-(2,4-diﬂopheny1)-1—((3-ﬂophenyl)sulfonyl)-4-metoxy-lH-
pyrol-3-yl)-N-metylmetanamin ¢6 thé 1a mudi cong axit cla 1-(5-(2,4-diflophenyl)-1-((3-
ﬂophenyl)sulfonyl)-4-met0xy—1H—pyrol—3-y1)-N—metyhnetanamin.

Trong trudng hop nay, axit c6 thé 13 axit clohydric, axit suxinic, axit tartaric, hodc axit
fumaric.

Mubi cong axit cta 1-(5-(2,4-diﬂopheny1)-1-((3-ﬂophenyl)sulfonyl)-4-metoxy—IH-
pyrol-3-yl)-N-metylmetanamin c6 thé dugc diéu ché bang phuwong phép didu ché bao gdbm
céac budc:

1) hoa tan lan luot 1-(5-(2,4-diﬂopheny1)—1-((3-ﬂophenyl)sulfonyl)-4-metoxy-lH-
pyrol-3-yl)-N-metylmetanamin va axit trong dung moi hitu co dé thu duoc dung dich 1-(5-
(2,4-diﬂophenyl)—1-((3-ﬂophenyl)sulfonyl)-4—met0xy-1H-pyrol-3-yl)-N—metyhnetanamin va
dung dich axit; va

2) tron dung dich 1-(5-(2,4-diﬂ0phenyl)-1-((3-ﬂophenyl)sulfonyl)-4-met0xy—1H-
pyrol-3-yl)-N-metylmetanamin va dung dich axit va sau do khudy dung dich dugc tron.

Budc 1) 1abude diéu ché cac dung dich twong tmg bang cach sir dung dung mdi tbt co
thé hda tan hoan toan lan luot 1-(5 -(2,4-diﬂophenyl)-1-((3-ﬂophenyl)sulfonyl)-4-metoxy-lH-
pyrol-3-y1)—N—metyhnetanarnin va axit, va cac dung moi dugc sir dung dé hoa tan 1-(5-(2,4-
diﬂophenyl)-1-((3-ﬂophenyl)sulfonyl)-4-metoxy—1H—pyrol—3-yl)-N-metylmetanamin va axit
¢6 thé gidng hodc khac nhau.

Trong trudng hop nay, axit clohydric, axit suxinic, axit tartaric, hodc axit fumaric c6
thé duge st dung lam axit.

Hon nita, dung méi hitu co ¢6 thé 1a mot hodc nhidu dung mdi hitu co duge chon tr

nhom bao gém n-hexan, etyl axetat, butyl axetat, axetonitril, clorofom, dietyl ete, axeton,
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metanol va etanol.

Cu thé, & busc didu ché dung dich 1-(5-(2,4-diﬂophenyl)-1—((3-ﬂophenyl)sulfonyl)-4-
metoxy-1H-pyrol-3-yl)-N-metylmetanamin, dung mdi hitu co cb thé duoc sit dung véi thé
tich (ml/g) bing 1-20 14n, hogc tét hon 1a véi thé tich (ml/g) bing 1-10 ln, so véi khéi lugng
cla 1-(5-(2,4-diflophenyl)-1-((3 -flophenyl)sulfonyl)-4-metoxy- 1H-pyrol-3-yl)-N-
metylmetanamin.

Hon nira, & bude diéu ché dung dich axit, dung mdi hiru co c6 thé duge str dung voi
th tich (mU/g) bing 1-30 14n, hogc tét hon 1a v¢i thé tich (ml/g) bing 5-30 14n, so véi khoi
lwong clia axit.

Bude 2) 1a bude trdn dung dich thu dugc trong budc 1) va sau 4o khudy dung dich da
trdn dé tao ra mudi trong d6 1-(5-(2,4-diﬂophenyl)-1-((3-ﬂophenyl)sulfonyl)-4-metoxy—1H—
pyrol-3-yl)-N-metylmetanamin va axit duoc lién két hoa hoc.

Trong trudng hop nay, & budc tron dung dich da thu duogc, axit ¢o thé duogc st dung &
duong lugng ndm trong khoang tir 0,5 dén 3 hoic tot hon 13 & dwong luong ndm trong
khoang tir 0,5 dén 2, so véi 1-(5-(2,4-diﬂopheny1)—1-((3-ﬂophenyl)sulfonyl)-4-met0xy-1H—
pyrol-3-yl)-N-metylmetanamin. Trong khoang & trén, mudi trong d6 1-(5-(2,4-diflophenyl)-
1-((3-ﬂophenyl)sulfonyl)-4-met0xy—1H—pyrol-3-y1)-N—mety1metanamin v axit duoc lién két
dty 1é mol 1:0,5, 1:1, 1:1.5, hodc 1:2 ¢co thé dugc tao ra.

Tiép theo, budc khudy cac dung dich da trdn co thd duoc thuc hién & nhiét do ndm
trong khodng tir 24°C dén 28°C trong khoang thoi gian tir 30 phut dén 4 givs. O thoi diém nay,
tdc do khudy co thd ndm trong khoéng tir 50 vong/phut dén 300 vong/phut. Trong khoang
nay, mudi c¢6 hiéu sut cao va do tinh khiét cao c6 thé dugc tao ra.

Mudi cong axit clia 1-(5-(2,4-diﬂ0pheny1)—1-((3-ﬂophenyl)sulfonyl)-4-metoxy-1H-
pyrol-3-yl)-N-metylmetanamin duge didu ché bing phuong phap didu ché & trén c6 thé duge
thu hdi tir dung dich bing phuong phép loc chin khong. Néu cin, mudi cong axit da thu hoi
duroc rira va duoe 1am kho dudi chan khong dé thu duge mubdi cong axit c6 do tinh khiét cao.
Ngoai ra, cac diéu kién phan tmg nhu ty 1€ dung m6i, khoang nhiét d9, thoi gian xtr Iy, va cac
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didu kién twong tur dugc md ta trong phuong phap didu ché & trén c6 thé dugc didu chinh thy
thudc dung moi duge chon.

Mt khéc, sang ché @& xuét dugc phdm d& ngan ngira va diéu tri ton thuong da day rudt
do loét dudng da day rudt, viém da day, viém thuc quan trao ngugc, hodc H. pylori, chira mot
hogc nhiéu mudi cdng axit dugc chon tir nhém bao gdm hydroclorua, suxinat, tartrat va
fumarat cua 1-(5-(2,4-diflophenyl)-1-((3 -ﬂophenyl)sulfonyl)-4-metoxy—1H—pyrol-3-y1)—N—
metylmetanamin.

Dugc phim nay ¢6 thé bao gdm cac chét mang dugc dung ma thuong dugc sir dung.
Chét mang nay co thé 1a chét thudong dugc st dung & thoi didm bao ché, va n6 bao gom
lactoza, dextroza, sucroza, sorbitol, manitol, tinh bdt, gdbm acacia, canxi phosphat, alginat,
gelatin, canxi silicat, vi tinh thé xenluloza, polyvinylpyrolidon, xenluloza, nude, sird, metyl
xenluloza, metyl hydroxybenzoat, propyl hydroxybenzoat, talc, magie stearat, dau khoang va
céc chét twong tur, nhung khong bi giéi han & d6. Dugc phim nay c6 thé con chira chit boi
tron, chét thim uét, chét tao ngot, huong liéu, chét nhii hoa, chét huyén phu, chét bao quan,
v.v. ngoai cac thanh phén & trén.

Duoc pham c6 thé duoc dung qua dudng miéng, hodc dugc ding ngoai duong tiéu
hoa, bao gdm dung trong tinh mach, trong co, trong mang bung, dudi da va qua da.

Trong trudng hop nay, dugc phém c6 thé dugc ding & lugng cho hiéu qua diéu tri, vi
du, & luong hitu hiéu ndm trong khoang tir khodng 0,001 mg/kg dén khoang 100 mg/kg mdi
ngay. Liéu lwong c6 thé thay dbi tiry thudc phuong phap bao ché, phuong phép ding, tudi ctia
bénh nhén, trong lugng co thé, su lay nhiém qua duong tinh duc, ché d6 an uéng, thoi gian
dung, dudng ding, tbc 40 bai tiét hoe tinh mén cam.

Duge phdm 6 thé dugc bao ché bang phuong phap ma c6 thé dugc thyuc hién dé dang
boi ngudi ¢o hiéu biét trung binh trong linh vuce bing cach sir dung chét mang vi/hodc ta
duoc duge dung & dang lidu don vi hoic trong vét chira da lidu. Trong trudong hop nay, ché
phém c6 thé dugc str dung khong gi6i han mi2n 1a ché phim & dang bét ky thich hop dé bao

ché dugc bao gém cac dang lieu ding qua duong miéng nhu bdt, hat, vién nén, vién nang,

-6-



35904

huyén pht, nhil tuong, sird hodc sol khi, ché phim dung bén ngoai nhu thuc m& hodc kem,
vién dan va dung dich tiém khir tring. Ngoai ra, chit phan tAn hodc chét 1am én dinh c6 thé

cling dugc bao gdm.

Hiéu qua cta sang ché

Mubi cong axit cia 1-(5-(2,4-diﬂophenyl)-1-((3-ﬂophenyl)sulfonyl)-4-metoxy—1H—
pyrol-3-yl)-N-metylmetanamin theo sang ché c6 d tan trong nudce cao va do 6n dinh tuyét
voi dudi didu kién chdng 4m va diéu kién tiép xtic do 4m cao, va do d6 co thé duoc sir dung

trong linh vyc duoc.

Vi du thue hién sang ché

Sau ddy, cac phuong an dugc uu tién s€ dugc dura ra dé hd tro viée hidu séng ché. Tuy
nhién, cac vi du nay dugc cung cép chi @& minh hoa sang ché, va khong nén dugc hidu 13
sang ché gi6i han & cac vi du ndy.
Vi du didu ché: Didu ché 1-(5 -(2,4-diﬂophenyl)-1-((3-ﬂophenyl)sulfonyl)-4-metoxy-1H-
pyrol-3-yl)-N-metylmetanamin (bazo ty do)
Buéc 1-1) Biéu ché axit 2-(2,4-diﬂ0pheny1)—2—((3-metoxy-2-(metoxycarbony1)-3-oxoprop-1-
en-1-yl)amino)axetic

2 4-diflophenyl glyxin (150,0 g, 801,5 mmol), dimetyl 2-(metoxymetylen)malonat
(126,9 g, 728,6 mmol) va natri axetat (65,8 g, 801,5 mmol) dugc bb sung vao metanol (800,0
ml), va hdn hop ndy sau d6 dugc hdi luu & nhiét do 60°C trong 4 gid. Hon hop phén img
duge lam ngudi dén nhiét do phong va sau d6 dugc cd dudi ap suét giam d& loai boé khoang
70% metanol, va sau d6 duoc loc. Chét rin thu duge duoc 1lam kho dudi ap suét gidm dé tao
ra 190,0 g hop chét & tiéu d&. (Hiéu sudt: 79,2%).

IH-NMR (500 MHz, CDCL): 8,02-7,99 (m, 1H), 7.45-7,40 (m, 1H), 7,00-6,95 (m,
2H), 5,16 (s, 1H), 3,74 (s, 3H), 3,76 (s, 3H)
Budc 1-2) PBidu ché metyl 5-(2,4-diflophenyl)-4-hydroxy- 1H-pyrol-3-carboxylat

Anhydrit axetic (1731,2 ml) va trietylamin (577,1 ml) dugc bb sung vao axit 2-(2,4-
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diﬂophenyl)—Z—((3-metoxy-2-(metoxycarbonyl)-3-oxoprop-1-en-1-yl)amino)axetic (190,0 g,
577,1 mmol) dugc didu ché trong budc 1-1. Hon hop phan tmg duoc hdi lvu & nhiét do
140°C trong 30 phut va sau d6 duge lam lanh dén nhiét do 0°C. Nude da (577,1 ml) duge bd
sung vao hdn hop phan tmg & nhiét 46 0°C, khudy & nhiét d0 phong trong 1 git va sau do
duogc chiét b?mg etyl axetat. Dich chiét thu duoc duoc 1am khd trén magie sulfat khan, va
dugc co dudi ap sut giam. Hop chét tao thanh dugc loc bing cach st dung silicagel dé loai
b chét rén, va sau d6 dugc cd dudi ap suét giam.

Tetrahydrofuran (140,0 ml) va nude (120,0 ml) dugc bd sung vao cin tao thanh, va
hén hop nay duge 1am lanh & nhiét do 0°C va sau d6 natri hydroxit (46,17 g, 1154,2 mmol)
dugc bd sung vao hdn hop nay. Hon hop phan tmg dugc khudy & nhiét @ 0°C trong 30 phut,
dugc trung hoa bang dung dich axit clohydric chira nude 1N va sau d6 dugc chiét bang etyl
axetat. Dich chiét thu duge duge lam kho trén magie sulfat khan, va sau d6 dugc cd dudi ap
suét giam. C#n tao thanh dugc tinh ché bing sic ky cot silicagel (etyl axetat: n-hexan = 1: 4
(th tich/thé tich)) d& tao ra 22,0 g hop chét & tiéu 8. (Hiéu suét: 15,1%).

IH-NMR (500 MHz, CDCls): 8,80 (s, 1H), 8,17-8,12 (m, 2H), 7,13 (d, 1H), 6,95 (¢,
1H), 6,86-6,83 (m, 1H), 3,88 (s, 3H)

Budc 1-3) Piéu ché metyl 5-(2,4-diﬂophenyl)-4-metoxy-1H—pyrol—3-carboxy1at

Metyl 5-(2,4-diﬂophenyl)-4-hydroxy-1H—pyr01—3-carboxy1at (22,0 g, 86,9 mmol)
duge didu ché trong bude 1-2 duge hoa tan trong tetrahydrofuran (434,5 ml) va metanol
(173,9 ml). (Trimetylsilyl)diazometan (dung dich dietyl ete 2,0 M, 173,8 ml) dugc bd sung
vao hén hop phén tmg, va khudy & nhiét do phong trong 48 gio. Nude duge bd sung vio hdn
hop phan Gng va dugc chiét bang etyl axetat. Dich chiét thu dugc dugc 1am kho trén magie
sulfat khan, va dugc co6 dudi ap sut giam. Cin tao thanh dugc tinh ché bing sic ky cot
silicagel (etyl axetat: n-hexan = 1:4 (thé tich/thé tich)) dé tao ra 18,1 g hop chét & tidu de.
(Hiéu suét: 75,3%)

IH-NMR (500 MHz, CDCL): 8,78 (s, 1H), 8,12 (m, 1H), 7,30 (d, 1H), 6,95 (t, 1H),

6,88 (t, 1H), 3,87 (s, 3H), 3,85 (s, 3H)
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Budc 1-4) Didu ché metyl 5-(2,4-diﬂophenyl)—4-metoxy-1-((3-ﬂophenyl)sulfonyl)-lH—pyrol-
3-carboxylat

Metyl 5-(2,4-diﬂ0pheny1)-4—metoxy-1H—pyrol—3-carboxylat (18,0 g, 67,4 mmol) duoc
diéu ché trong budc 1-3 dugc hoa tan trong dimetylformamit (335,0 ml). Natri hydrua (60%,
phén tén trong parafin léng) (4.0 g, 101,0 mmol) dugc bd sung vao dung dich thu dugc ¢
nhiét do phong va hdn hop niy dugc khudy & nhiét do phong trong 10 phit. 3-
flobenzensulfonyl clorua (13,37 ml, 101,0 mmol) dugc bd sung vao hdn hop phéan tmg, va
hén hop nay duge khudy & nhiét d phong trong 1 gid. Nude duge bd sung vao hdn hop phan
img va dugc chiét bing etyl axetat. Dich chiét thu duge duoc 1am kho trén magie sulfat khan,
va sau d6 dugc co dudi ap suét giam. Cin tao thanh dugc tinh ché bang sic ky cot silicagel
(etyl axetat: n-hexan = 1: 4 (thé tich/thé tich)) dé tao ra hop chét tiéu d& (26,1 g). (Hiéu Suét:
91,1%).

IH-NMR (500 MHz, CDCL): 7,98 (s, 1H), 7,43-7,39 (m, 1H), 7,30 (¢, 1H), 7,23 (4,
1H), 7,15 (q, 1H), 7,67 (q, 1H), 6,91 (¢, 1H), 6,77 (t, 1H), 3,87 (s, 3H), 3,61 (s, 3H)
Buéc 1-5) Diu ché 5-(2,4-diﬂophenyl)-4-metoxy-1-((3-ﬂophenyl)sulfonyl)-lH-pyrol-3-
carbaldehyt

Metyl 5-(2,4-diﬂopheny1)-4-metoxy—1-((3-ﬂophenyl)sulfonyl)-lI—I-pyrol—3-carboxylat
(26,0 g, 61,1 mmol) dugc diéu ché trong budc 1-4 dugc hoa tan trong tetrahydrofuran (300,0
m]). Diisobutyl nhdm hydrua (dung dich tetrahydrofuran 1,0 M) (183,4 ml, 183,4 mmol)
dugc bd sung vao dung dich thu dugc & nhiét do 0°C, va hdn hop ndy dugc khudy & nhiét do
phong trong 1 gid, dugc trung hoa bang dung dich axit clohydric IN va sau d6 dugc chiét
béng etylaxetat. Dich chiét thu duge duge 1am kho trén magie sulfat khan, va sau d6 dugc cd
dudi ap suét giam.

Cin tao thanh dugc hoa tan trong diclometan (300,0 ml), va sau d6 xelit (26,0 g) va
pyridini clocromat (39,5 g, 183,4 mmol) dugc bd sung vao do. Hon hgp phéan ung dugc
khudy & nhiét do phong trong 1 gi¢r va sau d6 dugce loc d8 loai b6 chét ran, va dich loc thu

duoc dugc co dudi ap suat giam. Cn tao thanh dugc tinh ché bing sic ky cot silicagel (etyl
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axetat: n-hexan = 12 (thé tich/thd tich)) dé tao ra hop chit tiéu @& (17,2 g). (Hiéu suét:
70,9%).

IH-NMR (500 MHz, CDCls): 9,89 (s, 1H), 7,99 (s, 1H), 7,45-7,41 (m, 1H), 7,33 (s,
1H), 7,25 (d, 1H), 7,18 (q, 1H), 7,05 (s, 1H), 6,92 (t, 1H), 6,77 (t, 1H), 3,63 (s, 3H)

Budc 1-6) Piéu ché 1-(5—(2,4-diﬂophenyl)-4-metoxy—1-((3-ﬂophenyl)sulfonyl)—lH—pyrol-3-
yl)-N-metylmetanamin

5-(2,4-diﬂopheny1)-4-metoxy-1-((3-ﬂophenyl)sulfonyl)—lH-pyrol-3-carbaldehyt (17,0
g, 43,0 mmol) duoc didu ché trong budc 1-5 duge hoa tan trong metanol (430,0 ml).
Metylamin (dung dich metanol 9,8 M) (87,8 ml, 860,0 mmol) dugc bd sung vao dung dich
thu duge, va hdn hop nay dugc khudy & nhiét do phong trong 30 phut. Natri bohydrua (16,3
g, 430,0 mmol) dugc b sung vao hdn hop phén tmg, va hdn hgp nay duge khudy & nhiét do
phong trong 30 phit. Nude duoc bd sung vao hdn hop phan tmg va dugc chiét bang etyl
axetat. Dich chiét thu duoc duogc 1am kho trén magie sulfat khan, va sau d6 dugc co dudi ap
suét giam. Cin tao thanh dugc tinh ché bing sic ky cdt silicagel (etyl axetat: n-hexan = 1:2
(thé tich/thé tich)) dé tao ra hop chat tiéu 2 (15,2 g). (Hiéu suat: 86,1%).

IH-NMR (500 MHz, CDCl): 7,39-7,35 (m, 1H), 7,26-7,20 (m, 2H), 7,15 (q, 1H),
7,06 (d, 1H), 6,87 (¢, 1H), 6,78 (¢, 1H), 3,60 (d, 2H), 3,44 (s, 3H), 2,45 (s, 3H)

Sau diy, trong cac vi du dudi day, 1-(5-(2 4-diflophenyl)-4-metoxy-1-((3-
ﬂophenyl)sulfonyl)-]H-pyrol-3-yl)-N—metylmetanamin (bazo tu do) dugc didu ché trong vi du
didu ché dugc str dung.

Vi du 1: Bidu ché 1-(5-(2,4-diﬂophenyl)-1-((3-ﬂophenyl)sulfonyl)—4-met0xy-1H-pyr01—3-y1)—

N-metylmetanamin hydroclorua

HCI
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1-(5-(2,4-diﬂopheny1)-4-metoxy-1-((3-ﬂophenyl)sulfonyl)—lH-pyrol—3-yl)-N-
metylmetanamin (15,0 g, 36,6 mmol) dugc diéu ché trong vi du didu ché dugc hoa tan trong
etyl axetat (36,6 ml) ma dung dich axit clohydric (dung dich dietyl ete 2,0 M) (36,6 ml, 73,1
mmol) d& duogc b sung vao do. Hon hop phéan tmg dugc khudy & nhiét do phong trong 1 gio
va sau d6 dugc loc, va chét rén thu duge duge lam kho dudi ap suét gidm dé tao ra hop chét
tidu d& (15,1 g). (Hiéu sudt: 92,5%).

Khéi luong phan tr 446,87

'H-NMR (500 MHz, MeOD): 7,69(s, 1H), 7,58-7,53(m, 1H), 7,45(t, 1H), 7,30(d, 1H),
720-7,15(m, 2H), 7,02-6,94(m, 2H), 4,07(d, 2H), 3,46(s, 3H), 2,71(s, 3H)

Céc hop chit theo cac vi du khac dudi day dugc didu ché bing phuong phap tuong tw
phuong phap didu ché theo vi du & trén, ngoai trir cac nguyén liéu ban dAu duge thay thé thich
hop theo chu triic ctia hop chét duge diéu ché bing cach tham khdo dén cac phuong phap
diéu ché trong sang ché.

Vi du 2: Piéu ché 1-(5-(2,4-diﬂopheny1)—1-((3-ﬂophenyl)sulfonyl)-4-metoxy—1H—pyrol-3-y1)-

N-metylmetanamin suxinat

Khéi lugng phan tir 510,51

IH.NMR (500 MHz, MeOD): 7,60(s, 1H), 7,57-7,52(m, 1H), 7,46-7,43(t, 1H),
730(d, 1H), 7,19-7,14(m, 2H), 7.01-6,94(m, 2H), 3,91(s, 2H), 3,45(s, 3H), 2,59(s, 3H),
2,50(s, 2H)
Vi du 3: Piéu ché 1-(5-(2,4-diﬂopheny1)-1-((3-ﬂophenyl)sulfonyl)-4-metoxy—1H—pyrol—3-yl)-

N-metylmetanamin tartrat
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Khéi lwgng phan tir 560,50

IH.NMR (500 MHz, MeOD): 7,70(s, 1H), 7.58-7,53(m, 1H), 7,49-7,44(t, 1H),
731(d, 1H), 7,20-7,15(m, 2H), 7,03-6,94(m, 2H), 4,4(s, 2H), 4,07(s, 2H), 3,46(s, 3H), 2,71(s,
3H)
Vi du 4: Piéu ché 1-(5-(2,4-diﬂophenyl)-1-((3-ﬂophenyl)sulfonyl)-4-metoxy—1H—pyrol-3-y1)-

N-metylmetanamin fumarat

Khéi lwong phén tir 526,48

IH.NMR (500 MHz, MeOD): 7,63(s, 1H), 7,58-7,53(m, 1H), 7,48-7,44(t, 1H),
730(d, 1H), 7,20-7,16(m, 2H), 7,02-6,94(m, 2H), 6,68 (s, 1H), 3,97(s, 2H), 3.45(s, 3H),
2,64(s, 3H)

Vi du thir nghiém 1: Hiéu qua e ché hoat tinh bom proton (H+/K+-ATPaza)

Hiéu qua urc ché hoat tinh bom proton (H+/K+-ATPaza) cta 1-(5-(2,4-diflophenyl)-1-
((3-ﬂophenyl)sulfonyl)—4-metoxy—1H—pyr01-3-yl)-N-metyhnetanamin hydroclorua dugc didu
ché trong vi du 1 dugc xéc dinh nhu duoi ddy.

Tui da day dugce chuin bi tir da day lon theo phwong phép da biét (Edd C. Rabon et
al., Preparation of Gastric H,K*-ATPase., Methods in enzymology, vol.157 Academic Press

Inc.,(1988), pp.649-654). Do d6, ham lwgng protein trong thi da day da chudn bi dugc xéac
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dinh dinh lugng bang b kit axit bixinchoninic (BCA) (Thermo). 80pl (ndng dd duogc dinh
trude clia hop chét thir nghiém, DMSO 0,5%, MgCL 2,5 mM, KClI 12,5 mM, EDTA 1,25
mM, Tris-HCI 60 mM, pH=7,4) dugc bd sung vao mdi 15 ctia tam 96 15. 10 ul dung dich
phan tmg chura tii da day (60 mmol/l, dém Tris-HCI, pH=7,4) va 10 pl dung dich dém Tris
chtra adenosin triphosphat (ATP 10 mM, dung dich dém Tris-HCI, pH=7,4) duoc bd sung
vio mdi 13 va trai qua phan (g enzym & nhiét d6 37°C trong 40 phut. 50 pl dung dich xanh
malachit (dung dich xanh malachit 0,12% trong axit sulfuric 6,2 N, amoni molypdat 5,8% va
Tween 20 11% dugc tron & t 18 bing 100:67:2) dugc bd sung vao d6 dé lam ngimg phén
{g enzym, va 50 pl natri xitrat 15,1% duoc bd sung vao d6. Lugng monophosphat (Pi) trong
dung dich phan tmg dugc xac dinh & 570 nm béng céch str dung bd doc vi thm (FLUOstar
Omega, BMG). Ty 16 trc ché (%) dugc xéc dinh tir gid tri hoat tinh cia nhém dbi chimg v
gié tri hoat tinh cua hop chét thir nghiém & cac ndng d khac nhau. Nong d6 (ICso) ma e ché
hoat tinh HI*/K*-ATPaza dén 50% dugc tinh todn tir mdi gi4 tri % e ché ctia hop chét sir
dung ham 4 thong s logic clia chuong trinh Sigmaplot 8.0.

Két qua 13, 1-(5-(2,4-diflophenyl)-1-((3 -ﬂophenyl)su]fonyl)—4-metoxy-1H—pyr01—3-yl)—
N-metylmetanamin hydroclorua dugc diéu ché trong vi du 1 da thé hién gia tri ICso bing
0,024 puM. Do do, mudi cong axit cla 1-(5-(2,4-diﬂopheny1)—1-((3-ﬂophenyl)sulfonyl)—4-
metoxy-1H—pyrol-3-yl)-N-metylmetanamin theo mot phuong an clia sang ché c6 hoat tinh e
ché bom proton 6t va do d6 c6 thé duge st dung cho dugc phém dé ngin ngira va diéu tri ton
thuwong da day rudt do loét duong da day rudt, viém da day, viém thuc quan trao ngugc, hodc
H. pylori.

Vi du thir nghiém 2: Kiém tra d¢ hut am

Viée kiém tra d6 hut 4m duoc thuc hién d6i v6i mudi cong axit dugc diéu ché trong
cac vi du & trén. Dau tién, 40 mg mudi trong vi du duge dong kin va duoc duy trir trong mdi
binh 1am khd bang thiy tinh chira dung dich nudce bio hoa cta nhidu loai mudi trong it nhét
hai ngdy dudi didu kién do 4m twong dbi khong dbi nhu duoc thé hién trong bang 1 dudi day.

Sau d6, két quéa do sy thay doi khoi lugng doi v6i mdi mudi trong s6 cdc mudi nay cho thay
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ring khong quan sat thy su thay dbi khéi luong do o A4m. Theo d6, c6 thé thiy ring mubi

cOng axit dugc diéu ché trong vi du khong c6 tinh hit am.

Béang 1
Binklilléém tu}?)gélc?é : Loai dung dich nudc béo hoa mudi
1 33% Dung dich nudce bao hoa MgCla
2 53% Dung dich nude bao hoa Mg(NOs)2 6HO
3 64% Dung dich nudc béo hoa NaNOz
4 75% Dung dich nudce bao hoa NaCl
5 93% Dung dich nuéc KNO3

Vi du thir nghiém 3: Kiém tra xéc nhan do on dinh

Viéc kiém tra d9 4n dinh duoc thyc hién d6i v6i mudi cong axit dugc diéu ché trong
vi du dé dénh gid mirc d tap chat duoc tao ra khi dy trit dudi didu kién khic nghiét (diéu kién
chéng 4m va didu kién tiép xtc do am cao). Céc két qua kidm tra 40 6n dinh dudi diéu kién
chéng 4m dugc thé hién trong bang 2 dudi ddy, va céc két qua kiém tra d0 &n dinh dudi diéu
kién tiép xtc do 4m cao dugc thé hién trong bang 3 dudi day.

Pbi véi viée kiém tra do 6n dinh, cac lo nho chtra 10 mg mdi miu d3 duoc can chinh
xac va dugce liy duge didu ché v6i lwong du tinh, va ching dugc bao quan bing cach chia
vao nhém didu kién chéng Am (60°C va nhd hon 10% do m tuong d6i) va nhom diéu kién
tiép xtic d Am cao (60°C va 95% dd am twong d5i). Tuy nhién, dudi didu kién tiép xtc do dm
cao, nit cua lo nho khdng duoc str dung d8 sao cho mau tiép xtc di voi hoi 4m trong khong
ihi. & thoi didm cb dinh sau khi bt dAu kiém tra, hai lo nh6 moi thoi didm dugc 14y (s6 miu
m&i 1An kidm tra n = 2). 10 ml metanol dugc bd sung vao mbi lo nhd @2 hoa tan mau, sau d6
duoc ly tim. Dich ndi tao thanh duge phan tich béng cach st dung sic ky 16ng. Dién tich dinh
duoc xéc dinh bng céch tich hop it ca cc dinh duge phat hién, va dién tich dinh twong déi
déi véi thanh phin chinh va tong sb tap chét duge tinh toan va duge bidu dién theo gia tri
trung binh.
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Béng 2
Ban diu Sau 2 tuan Sau 4 tufn
Diéntich | Diéntich | Diéntich | Dién tich | Diéntich | Diéntich
o dinhcta | dinhcta dinhcia | dinhcua dinhctia | dinhcia
Logimudi | thanh | tongsOtep | thanh | tongsO thanh phdn | tdngsd
phan chat (%) phan tap chat chinh tap chat
chinh chinh (%) (%) (%)
(%) (%)
Vidul |Hydroclorua 99,82 0,18 99,80 0,19 99,80 0,20
Vidu2 Suxinat 99,55 0,45 99,61 0,39 99,55 0,45
Vidy3 Tartrat 99,52 0,48 99,54 0,46 99,48 0,52
Vidu4 Fumarat 99,38 0,62 99,36 0,64 99,37 0,63
Béang 3
Ban dau Sau 1 tudn Sau 2 tudn Sau 4 tudn
Diéntich | Dién Dién Dién Dién Dién Dién | Dién
dinhcta | tich tich tich tich tich tich tich
Loaimudi | phin | cta | cia | cia | cla cha | cla clia
chinh | tongso6 thanh tong sO thanh | tong sO thanh tong
(%) |tapchat| phan | tapchat phin |tapchdt| phan | sotap
(%) chinh (%) chinh (%) chinh | chat
(%) (%) %) | (H)
Vidu o 99,82 0,18 | 99,81 0,19 99,80 020 | 99,80 | 0,20
1 ydroclorua
Vl2 du Sux 99,55 0,45 99,56 | 044 99,53 047 | 9947 | 0,54
V13du Tortrat 99,52 0,48 9948 | 052 | 9943 057 | 9923 | 0,77
Vidu F 99,38 0,62 | 9940 | 0,60 9932 | 0,68 | 99,30 | 0,70
4 umarat

Nhu duoc thé hién trén bang 2 va 3, c6 thé xac nhén rdng mudi cong axit dugc diéu

ché trong vi du khong thé hién sy gidm déng ké dién tich dinh ciia thanh phan chinh va sy

ting dang k& dién tich dinh cta tong s6 tap chét dudi diéu kién chong am va didu kién tiép

xtc dd am cao. Do d6, xac nhan rang mudi cong axit dugc dicu ché trong vi du ¢ ché su

tang tap chét bt k& anh huong ctia d0 am dusi didu kién khc nghiét va thé hién do on dinh

héa hoc tht.
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Vi du thit nghiém 4: Kiém tra d6 tan trong nuGc

Viéc kiém tra d9 tan trong nude duge thyc hién d6i v6i mudi cong axit duge diéu ché
trong vi du, va cac két qua duoc thé hién trong bang 4 dudi day. Péi véi viée kiém tra d6 tan
trong nudc, mau nhé hon 10 mg dau tién duoc can chinh xac va dugc 14y, va dugc dit vao lo
nhd, 50 ul nude khir ion duge bd sung vao, lic trong 30 gidy va lic siéu 4m trong 1 phit, va
cac quy trinh nay dugc ldp lai nhiéu 14n. DY tan trong nudce duge tinh toan bing cich xac dinh

luong nude duge st dung dé hoa tan tat ¢ cac mau.

Béng 4
Loai mubi D0 tan trong nude
' (mg/ml)

Vidul Hydroclorua 11,11
Vidu?2 Suxinat 7,20
Vidu3 Tartrat 6,90
Vidu4 Fumarat 1,73-2,60

Vi dy didu ché Bazo tw do Nho hon 0,16

Nhu dugc thé hién trén bang 4, c6 the xac nhan rang mudi cong axit duoc di€u ché
trong cac vi du ndy c6 do tan trong nudc bang 10 1an hogc cao hon khi so v6i mudi ciia bazo
tu do dugce didu ché trong vi du diéu ché. Ngoai ra, mudi cdng axit dugce diéu che trong vi du

thé hién do tan cao theo thir tw hydroclorua, suxinat, tartrat va fumarat.
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YEU CAUBAO HO
1. Mubi cong axit 1-(5 -(2,4-diﬂopheny1)—1-((3-ﬂophenyl)sulfonyl)-4-metoxy-1H—pyrol-3-y1)-
N-metylmetanamin trong d6 axit la axit suxinic hodc axit tartric.
2. Phuong phép didu ché mubi cong axit 1-(5-(2,4-diﬂopheny1)—1-((3-ﬂophenyl)sulfonyl)-4-
metoxy-1H-pyrol-3-yl)-N-metylmetanamin theo diém 1, trong d6 phuong phap nay bao gdm
céc budc:

(a) hoa tan lan luot 1-(5-(2,4-diﬂopheny1)—1-((3-ﬂophenyl)sulfonyl)-4-metoxy-lH-
pyrol-3-yl)-N-metylmetanamin va axit trong dung moi hitu co dé thu duoc dung dich 1-(5-
(2,4-diﬂophenyl)—l-((3-ﬂophenyl)sulfonyl)—4-metoxy-1H-pyr01-3-yl)-N—metylmetanamin va
dung dich axit; va

(b) tron dung dich 1-(5-(2,4-diﬂophenyl)—1-((3-ﬂophenyl)sulfonyl)-4-metoxy—lH-
pyrol-3-yl)-N-metylmetanamin va dung dich axit va sau do khudy dung dich d4 dugc tron.

3. Phuong phap theo diém 2 dé diéu ché mudi cong axit cta 1-(5-(2,4-diflophenyl)-1-((-
ﬂophenyl)sulfonyl)-4-metoxy—1H—pyr01-3-yl)-N-metylmetanamin, trong d6 axit ndy la axit
suxinic ho#c axit tartric.

4. Phuong phép theo diém 2 dé diéu ché mudi cong axit ca 1-(5-(2,4-diflophenyl)-1-(G-
ﬂophenyl)sulfonyl)—4-met0xy—1H—pyrol-3-y1)-N—mety1 metanamin, trong d6 dung mdi hiru co
1a mot hodc nhidu dung mdi hitu co duge chon tir nhom bao g@)m n-hexan, etyl axetat, butyl
axetat, axetonitril, clorofom, dietyl ete, axeton, metanol va etanol.

5. Dugc phém dé didu tri ton thuong da day rudt do loét dudng da day rudt, viém da day,
viém thuc quén trao nguoc, hodc Helicobacter pylori (H. pylori), chtra mudi cong axit cua 1-
(5-(2,4-diﬂ0pheny1)—1-((3-ﬂophenyl)sulfonyl)-4-metoxy-1H—pyr01-3-yl)-N-metylmetanamin

theo diém 1.
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