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Linh vie ky thuit dwoe dé cap

Séng ché dé cap dén mubi mesylat monohydrat ctia hop chit N-[5-
(aminosulfonyl)-4-metyl-1,3-thiazol-2-yl]-N-metyl-2- [4-(2-pyridinyl)phenyl]axet-amit
biéu thi tinh 8n dinh trong thoi gian dai va dong hoc giai phong tir dugc pham ting.

Tinh trang ky thuit ciia sing ché

Phuong phép tong hop hop chit N-[5-(aminosulfonyl)-4-metyl-1,3-thiazol-2-yl]-
N-metyl-2-[4-(2-pyridinyl)phenyl]axetamit dd dugc biét trong tai lieu Patent EP
1244641 B1, va viéc str dung c4c thanh phan c6 tinh axit bao gdm axit metansulfonic dé
bao ché vién nén chtra hop chét N-[5-(aminosulfonyl)-4-metyl-1,3-thiazol-2-yl]-N-
metyl-2-[4-(2-pyridinyl)phenyl]axetamit dwgc nghién min duoc boc 16 trong cong bd
quoc & s6 WO 2006/103011 Al. Ciing duge boc 16 ring hop chat N-[5-
(aminosulfonyl)-4-metyl-1,3-thiazol-2-yl]-N-metyl-2- [4-(2-pyridinyl)phenyl]axetamit
c6 hoat tinh & dang bao ché ding ngoai dudng tiéu hoa, dudong dng hodc khu tra (U.

A. K. Betz et al., Antimicrob. Agents Chemother. 2002, 46(6), 1766-1772).

Ban chit k§y thuit ciia sang ché

Muc dich cua sang ché 1a d& xuit mudi én dinh cua N-[5-(aminosulfonyl)-4-metyl-
1,3-thiazol-2-yl]-N-metyl-2-[4-(2-pyridinyl) phenyl]axetamit, mubi nay biéu thi tinh 6n
dinh trong thoi gian dai ting va dong hoc giai phoéng tir dugc pham duge cai thién cling

nhu dugc pham chira muéi c6 dong hoc giai phong duge cai thién nay.

Muc dich cta sing ché dugc giai quyét bang cac ddu hiéu ky thuat boc 16 trong
cac di€ém yé€u cau bao ho doc 1ap. Cac dau hiéu cai tién, khia canh va chi tiét khac caa
sang ché la hi€n nhién tlr cic diém yéu cau bao ho phu thudc, phén mo ta, hinh vé& va vi

du cua don sang ché nay.

M6 ta van tat cac hinh vé
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Fig.1 thé hién:

A) cac thong sb ciu triic don tinh thé cta mudi monohydrat cua axit N-[5-
(aminosulfonyl)-4-metyl-1,3-thiazol-2-yl]-N-metyl-2- [4-(2-pyridinyl)phenyl]axetamit
metansulfonic (16 BXR3NC1),

B) pho nhidu xa bot tia X ciia mubi monohydrat ctia axit N-[5-(aminosulfonyl)-4-
metyl-1,3-thiazol-2-yl]-N-metyl-2-[4-(2-pyridinyl)phenyl]axetamit  metansulfonic (16
BXR3NC1) nhu dugc tinh toan tir dit liéu don tinh thé, va

C) dudng pht cta phd nhidu xa bot tia X cia mudi monohydrat cua axit N-[5-
(aminosulfonyl)-4-metyl-1,3-thiazol-2-yl]-N-metyl-2-[4-(2 -pyridinyl)phenyl]axetamit
metansulfonic cta 16 BXR3NCI nhu dugce do (duong mau xanh) va tinh toan (dugc mau
do).

D) Mau nhiéu xa bot tia X do dugc cua 16 BXR3NCI.

Fig.2 thé hién cdu trac nhidu xa tia X ciia mubi monohydrat cia axit N-[5-
(aminosulfonyl)-4-metyl-1,3-thiazol-2-yl]-N-metyl-2-[4-(2 -pyridinyl)phenyl]axetamit
metansulfonic véi cac cau ndi hydro duge chi 8. Cu tric nay thé hién ring nguyén ta
nito ctia vong pyridinyl (¢ dudi bén phai) duoc proton hda va cu nbi hydro duogc tao ra
gilta nguyén t hydro ma proton hoa nito ctia vong pyridinyl va mot nguyén tr oxy cua
anion mesylat, va mot cau néi hydro khac duoc tao ra gilta nguyén t&r oxy khac cua anion
mesylat va hydro ctia phan tr nu6e trong khi nguyén tir hydro con lai cia phén t& nudc

tao ra cdu ndi hydro véi nguyén tir oxy ctia mot anion mesylat khac.

Fig.3 thé hién phan tich cAu tric don tinh thé tia X cia mudi monohydrat ctia axit N-
[5-(aminosulfonyl)-4-metyl-1,3-thiazol-2-yl]-N-metyl-2- [4-(2-pyridinyl)phenyl]axetamit
metansulfonic dudi dang dong géi trong tinh thé. Chu tric nay thé hién cac hé vong

phenylpyridinyl dugc quay vé hudéng déng trong mit phing, song song vdi nhau.
M6 ta chi tiét sang ché

Séng ché dé cap dén mudi mesylat ¢6 dugc tinh cia hgp chat N-[5-
(aminosulfonyl)-4-metyl-1,3-thiazol-2-yl]-N-metyl-2- [4-(2-pyridinyl)phenyl]axetamit.
Viéc tdng hop cai tién hop chét N-[5-(aminosulfonyl)-4-metyl-1,3-thiazol-2-yl]-N-metyl-
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2-[4-(2-pyridinyl)phenyl]axetamit c¢6 dugc tinh bit diu tir cing hop chéat nhu phuong
phap téng hop theo k¥ thuat da biét trong linh vuc nay nhung két hop ba budc phan Ung
bang cach st dung chat din xudt cta axit boronic hodc chdt phan tng borolan. Sy cai
bién nay giup cho viée tong hop hoan chinh dé dang hon do khong can thuc hién hai budc

tach va tinh ché, ddng thoi con ¢6 thé lam tang hiéu suat tong hop.

Phuong phap téng hop da biét trude day nhu dugc mod ta trong patent EP 1244641
Bl & trang 21 bit dau to 2-bromopyridin. Trong buéc 1, hop chit 2-
trimetylstananylpyridin dugc diéu ché v6i hidu suit tr 45 dén 50% (theo ly thuyét). Sau
d6, hop chat 2-trimetylstananylpyridin nay dugc cho phan tng véi etyl (4-
bromophenyl)axetat dé thu dugc hop chat etyl (4-pyridin-2-ylphenyl)axetat véi hiéu
suét 75%. Trong budc thit ba, hop chat etyl (4-pyridin-2-ylphenyl)axetat dugc xa phong
héa thanh hop chét axit (4-pyridin-2-ylphenyl)axetic voi hiéu suét khoang 95% theo 1y
thuyét. Do d6, phuong phap tong hop theo k§ thudt da biét nhu duge thé hién dudi day

Br

N B Bude 1 N Sn(CHs)s Bubc2, 75% -
| N | N g |
7 45-50% # Budc 3, NaOH/EtOH, 95% ‘S N

gom 3 budc véi hiéu suat tong 1a khoang 34% bao gom hai budc tach va tinh ché
mat thoi gian va doi héi vige stt dung dung mai dé chiét va rira hop chét mong muon

cling nhu cac thiét bi dé tinh ché ching.

Phuong phap tong hop cai tién axit (4-pyridin-2-ylphenyl)axetic nhu duoc thé hién
dudi day:
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két hop ba budc riéng biét bang cach sur dung chat din xudt cta axit boronic hoic
chét phan mg borolan hodc borinan cho phép viéc tong hop chit trung gian chu chdt 1a
axit (4-pyridin-2-ylphenyl)axetic trong mot giai doan vi hiéu sut tong 1a khoang 40%
theo 1y thuyét, tranh duoc hai bude tach va tinh ché theo phuong phap tong hop theo k§
thuat da biét.

Mot vu diém nita 1a, viéc st dung chét phan g chtra boron thuén tién hon so vai
viéc st dung cac hop chét thiée hitu co doc & chd c6 thé da dang loai bo san pham phu
axit boric thu dugc bing dung dich rtra chtra nuée. Nguoc lai, hop chat thiée hitu co
khong chi 1a van dé& da biét trong viéc xur ly cdc dong thai, ma con dugce luu y vi hop
chat nay da biét la gdy tap nhiém cho cac san phim thu duoc trong qua trinh tong hop.
Axit (4-pyridin-2-ylphenyl)axetic dugc cho phan ung véi 4-metyl-2-(metylamino)-1,3-
thiazol-5-sulfonamit tao ra san phdm cudi, sau do6 san pham nay duoc chuyén héa thanh

mudi mesylat monohydrat x4c dinh theo so dd dudi day.
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Do d6, sang ché dé xuét phuong phap tong hop hop chat N-[5-(aminosulfonyl)-4-
metyl-1,3-thiazol-2-yl]-N-metyl-2-[4-(2-pyridinyl)phenyl Jaxet-amit va mudi mesylat cia

né theo cac budc sau:

Budéc A: Cho hop chét A ¢ cong thirc tong quat A* sau

JO R
A*
R1

14 -2 . . ‘- 2 \
R’ biéu thi cho nhém roi chuyén, va

trong do:

R? biéu thi cho gbc alkyl ¢6 1 dén 6 nguyén ttr cacbon hoic gbc xycloalkyl ¢6 3

dén 6 nguyén tu cacbon,

phén (mg véi chit din xuét cla axit boronic, chat phan tng boronlan, borinan hodc
axit diboronic trong diéu kién loai nhom R'-H hoac RI-B(OR)Z va tao ra chit dan xuAt

axit boronic trung gian ctia hop chit A,
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trong d6, chét xitc tac uvu tién cho phan ng nay 1a hé chat phan ung paladi axetat

Vv0i trietylamin va triphenylphosphin hodc PACly(PPhs), véi trietylamin,

trong d6, chit dan xut axit boronic trung gian nay sau d6 dugc cho phéan ung voi

hop chét pyridin B ¢6 cong thiic tong quat B* sau:

R3
| B
_N

trong do:
R® biéu thi cho nhém roi chuyén,

trong diéu kién bazo dé thu dugc axit (4-pyridin-2-ylphenyl)axetic dudi dang dung

dich kiém ctia muoi carboxylat tuong tng.

Axit (4-pyridin-2-ylphenyl)axetic thu dugc duoc tinh ché bang céch rira don gian
¢ pH khac va céc budc loc trong, sau d6 két tia va két tinh, t&t hon 1a bang cach diéu
chinh thich hop d¢ pH cua dung dich nudc c6 tinh axit chta axit (4-pyridin-2-
ylphenyl)axetic bang luong bazo thich hgp dén khoang tri sé tir 3,5 dén 5,0, tot hon 1a
3,8 dén 4.7. Ngoai bué6c rira va loc don gidn, viéc tinh ché thém axit (4-pyridin-2-
ylphenyl)axetic hodc chit trung gian bat ky cua no, chang han, bang cach két tinh lai

hoic sic ky, 1a khong céan thiét.

Buge B: Cho axit (4-pyridin-2-ylphenyl)axetic thu duogc tir buée A phan Ung vai
hop chit 4-metyl-2-(metylamino)- 1,3-thiazol-5-sulfonamit:
ch
H—N
—N

8\2\0H3
0

=3

O// \NHZ

dé thu duoc hop chét N-[5-(aminosulfonyl)-4-metyl-1,3-thiazol-2-yl]-N-metyl-2-[4-
(2-pyridinyl)phenyl]axetamit c¢6 cong thirc sau:

-7-
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Sau do6, tét nhét Ia, hop chét N-[5-(aminosulfonyl)-4-metyl-1,3-thiazol-2-yl]-N-
metyl-2-[4-(2-pyridinyl)-phenyl]axetamit dwoc chuyén hoéa (theo budc C) thanh
monohydrat van chua dugc biét ctia mudi mesylat ctia hop chét N-[5-(aminosulfonyl)-4-
metyl-1,3-thiazol-2-yl]-N-metyl-2-[4-(2-pyridinyl)phenyl]axetamit. Cén phai néi ro ring
cong bo don quéc té s6 WO 2006/103011 A1 boc 1§ mudi mesylat chir khong phai 1a

mudi mono mesylat monohydrat cu thé ma biéu thi cac dic tinh cai tién nay.

Phuong phép tong hop hop chét monohydrat cta axit N-[5-(aminosulfonyl)-4-metyl-
1,3-thiazol-2-yl]-N-metyl-2-[4-(2-pyridinyl)phenyl]-axetamit metansulfonic nay cé thé
con bao gém budc D dé bao ché duoc phim chia mudi monohydrat cua axit

metansulfonic nay:

Budc D: bao ché dugc phdm chta hop chat monohydrat ctia axit N-[5-
(aminosulfonyl)-4-metyl-1,3-thiazol-2-yl]-N-metyl-2- [4-(2-pyridinyl)phenyl]-
axetamit metansulfonic dang tinh thé v&i it nhdt mot chét mang dugc dung, ta

dugc, dung mdi va‘hodc chit pha loang.

Duoc phém ndy c6 thé dugc bao ché béng céch tron 1an hodc hoa tron hop chét
monohydrat ctia axit N—[5-(aminosulfonyl)-4-metyl-1,3-thiazo1-2-yl]—N-metyl-2-[4-(2-
pyridinyl) phenyl]-axetamit metansulfonic dang tinh thé cung v6i it nhat mot cht mang

dugc dung, ta duoc, dung moi va/hodc chat pha loang.
Phuong phép nay ¢6 thé con bao gom bude E sau bude D:

Budc E: b sung axit axetylsalixylic, trifluridin, idoxuridin, foscarnet,
xidofovir, ganxiclovir, axiclovir, penxiclovir, valaxiclovir va/hoic famxiclovir
vao duge phim chira hop chét monohydrat ctia axit N-[5-(aminosulfonyl)-4-

metyl-1,3 -thiazol-2-yl]-N-metyl-2-[4-(2-pyridinyl)phenyl]-axetamit
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metansulfonic dang tinh thé va it nhit mot chét mang dugc dung, td dugc, dung

mdi va‘hodc chit pha lodng.

Do d6, sau budc E thu dugc duoc phdm chira axit axetylsalixylic, trifluridin,
idoxuridin, foscarnet, xidofovir, ganxiclovir, axiclovir, penxiclovir, valaxiclovir hodc
famxiclovir hodc duoc phidm chta axit axetylsalixylic va trifluridin hodc axit
axetylsalixylic va idoxuridin hodc axit axetylsalixylic va foscarnet hodc axit
axetylsalixylic va xidofovir hodc axit axetylsalixylic va ganxiclovir hodc axit
axetylsalixylic va axiclovir hodc axit axetylsalixylic va penxiclovir hoic axit
axetylsalixylic va valaxiclovir hodc axit axetylsalixylic va famxiclovir két hop véi hop
chit monohydrat cua axit N-[5-(aminosulfonyl)-4-metyl-1,3-thiazol-2-yl]-N-metyl-2-[4-
(2-pyridinyl)phenyl]-axetamit metansulfonic dang tinh thé clng véi it nhat mot cht mang
duoc dyng, ta dugc, dung mdi va‘hodc chét pha loang. Do do, sang ché con dé cap dén
dugc phim chua axit axetylsalixylic hodc axiclovir hodc penxiclovir hoic axit
axetylsalixylic va axiclovir hodc axit axetylsalixylic va penxiclovir va hop chit
monohydrat clia axit N-[5-(aminosulfonyl)-4-metyl-1,3-thiazol-2-y1]-N-metyl-2-[4-(2-
pyridinyl)phenyl]-axetamit metansulfonic dang tinh thé cung véi it nhat mot chat mang
dugc dung, t& duoc, dung moi va/hodc chit pha lodng. Mot s6 nha cung cap st dung tén

axyclovir thay cho axiclovir.

Thuét ngt “nhém roi chuyén” nhu duoc st dung trong ban md ta nay la doan phan
tur ro1 di véi mot cdp dién tr trong qué trinh pha v& lién két di ly. Cac nhom roi chuyén
nay c6 thé 1a anion hodc phén tir trung hoa. Cdc nhém roi chuyén anion thong thuong la
cac halogenua nhu CI', Br, va I, va este cua sulfonat, nhu para-toluensulfonat
("tosylat", TsO"), triflometansulfonat ("triflat®, TfO, CF5;S0,0), benzensulfonat
(“besylat, CsqHsSO,07) hoic metansulfonat (“mesylat”, MsO").

Cong thire tong quat A* nhu dugc thé hién dudi day:

COOR?
A*
R1

bao ham tat ca cac este cua axit phenyl axetic ¢6 nhém roi chuyén trén goc phenyl

O vitri 4.
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Do d6, tot hon néu R' biéu thi cho —F, —Cl, —Br, -1, -OMs, ~OTf va ~OTs. Nhom
“~OMSs” chi -OMesylat, nhém “~OTf” chi —OTriflat va nhom “—OTs” chi —OTosylat.

Nhém R biéu thi cho gbc alkyl c6 1 dén 6 nguyén tir cacbon hozc gdc xycloalkyl
c6 3 dén 6 nguyén tir cacbon, va tét hon la -CH;, -GHs, -Cs;H,
—CH(CH;),, -C4Hy, -CHy-CH(CH;),, -CH(CH3)-C,Hs —C(CHs);, —CsHy,,
—CeHys,  xyclo-C3Hs,  xyclo-C4H;,  xyclo-CsH, xyclo-C¢H,;. Tt hon la
—CH;, -CHs, -C;H;, —-CH(CH;),, -C,Hy, —CH,—CH(CHs),, ~CH(CHj;)-C,Hs;
-C(CH;);, va  —CsHy. Dic  bigt t&t 1a -CHy, -C,Hs, -CsH;,  va
—CH(CHj;),.

Cac borolan va borinan khdc nhau ciing nhu chat ddn xuit ctia axit diboronic
tuong ting c6 thé dugc st dung trong budc A ctia phuong phép téng hop theo sang ché.

Uu tién 1a borolan ¢6 cong thire tong quat sau:

H
I

B
RO”™ “OR"
trong do:

R’ va R’ doc lap l1a nhom alkyl mach théng hodc mach nhanh, duoc thé hoic
khong dugc thé bit ky c6 1 dén 10 nguyén ttr cacbon hodc nhom xycloalkyl ¢6 3 dén 10
nguyén tr cacbon, hodc R’ va R* c6 thé ciung véi nguyén tir boron tao ra vong
heterocyclic, trong d6 R’ va R”’ ciing nhau tao ra nhom alkylen mach thing hodc phéan
nhanh, dugc thé hodc khong duoc thé c6 2 dén 10 nguyén tir cacbon. Tét hon 1a R’ va
R” doc 1ap biéu thi cho —CH;, -CHs, —-CsH;,  —CH(CH;),,
—C4Hy, ~-CHy—CH(CHj),, =CH(CH;)-C,Hs. —~C(CHj3)s, va —CsH,,. Céc borolan dugc uu

tién.

Cac borolan, borinan va dan xuat cta axit diboronic duoc vu tién:

-10-
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trong d6 R, R®, R, RY, R® va R' doc 1ap biéu thi cho nhom alkyl mach thang hoic
phan nhanh, dugc thé hodc khong dugc thé ¢6 1 dén 10 nguyén tir cacbon hoac nhém
xycloalkyl ¢6 3 dén 10 nguyén tt cacbon. Ut tién la gbc alkyl mach thang c6 1 dén 6
nguyéh tr cacbon, va uu tién nhét la —CHj;, —C,H;,

—C3H7 va —CH(CH3)2 .

Céc vi du dic biét uu tién cho cic hop chét chira boron néu trén la 4.4)5,5-
tetrametyl[1,3,2]dioxaborolan (pinacolboran), [1,3,2]dioxaborolan, [1,3,2]dioxaborinan,
5,5-dimetyl[1,3,2]dioxaborinan, 4,6,6-trimetyl[ 1,3,2]-dioxaborinan, 4.4.6,6-
tetrametyl[1,3,2]-dioxaborinan, 4,4,5,5,6,6-hexametyl[1,3,2]-dioxaborinan,
diisopropoxyboran, hexahydrobenzo[1,3,2]di-oxaborol, 9,9-dimetyl-3,5-dioxa-4-bora-
trixyclo-[6.1.1.6%%]decan, 6,9,9-trimetyl-3,5-dioxa-4-bora-trixyclo[6.1.1.6%%|decan,

B,Pin, (bis(pinacolato)diboran), bis(neopentylglycolato)diboron va catecholboran.

Trong budc A, chat dAn xuét ciia axit boronic, chat phan Gng boronlan, borinan hoic
axit diboronic dugc cho phan tmg véi hop chét A ¢6 cong thirc tong quat A* dé thu duoc
chit phan tmg borolan hodc borinan trung gian ma khong dugc tach hodc tinh ché. Phan
tng nay c6 thé duoc hd tro bang cach sir dung céc chit xiic tic duoc didu ché tai chd biang
céch két hop cac mudi paladi nhu [Pd(OAc),] va PdCl, véi triphenylphosphin (PPh;),
tri-ortho-tolylphosphin ~ (P(o-Tol);), trixyclohexylphosphin ~ (PCys),  tri-tert.-
butylphosphin, 1,4-Bis-(diphenylphosphino)-butan (dppb), va 1,1°-Bis-
(diphenylphosphino)-feroxen dppf hogc chét xiic tac duge tao trude nhu Pd(PPhs),Cl,,
Pd(PPh;),, Fibrecat 1032, va Pd(dppf)Cl, véi su ¢6 mat cua cac bazo hitu co va vd co
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khac nhau nhu trietylamin (Et;N), NaOAc, KOAc, va K;PO,. Dbi véi phan Gng nay,
viéc tang nhiét do dén khoang gitta 70°C va 150°C, tét hon la gitta 80°C va 130°C, tbt
hon nira 1a gitra 90°C va 110°C dugc uu tién. Hon nita, dung méi khong proton va tdt
hon 1a khéng phén cuc va tdt hon 1a dung moi thom nhu benzen hodc toluen hodc xylen

dugc su dung.

Budge A nay cai thién phuong phép tong hop theo k§ thuat da biét bang cach tranh
duoc viée st dung cac hop chét thiée hitu co doc 1a van dé 1on trong viéc lam sach dong

thai cling nhu cdc sdn pham thuc ciia phan ang nay la thudc dé str dung cho con nguoi.

Tiép theo, chét phan Ung axit boronic trung gian dugc cho phan (mg véi hop cht
pyridinyl c6 cong thirc tdng quat B*, trong d6 R’ biéu thi cho nhém roi chuyén. Do d6 R®
biéu thi cho —F, —Cl, -Br, -1, -OMs, —OTf va —OTs va tt hon 1a —Cl hodc -Br.

Este cua axit (4-pyridin-2-ylphenyl)axetic twong tng dugc xtr 1y tai chd bing bazo
trong nudc dé cit lien két este. Co thé thuan loi khi gia nhiét cho hdn hop phan tng
trong budc lién hop/xa phong hoa dén nhiét do vira phai va tét hon 1a dén nhiét do trong
khoang tir 40°C dén 90°C, 6t hon nita 1a trong khoang tir 45°C dén 80°C, con tét hon
nita la trong khoang tir 50°C dén 70°C va tét nhét Ia trong khoang tir 55°C dén 65°C.

Sau khi lam sach va tach san pham trung gian chinh la axit (4-pyridin-2-
ylphenyDaxetic, thu dugc axit (4-pyridin-2-ylphenyl)axetic v&i hiéu sudt it nhat 1a 40%

theo 1y thuyét véi chi mot bude tach va tinh sach.
Céc vu diém khéc cta phuong phap theo sang ché 1a:

e Tinh sach va loai bé Pd bang céch rtra lién tuc dung dich san pham axit
va kiém trong nuéce bang dung moi hitu co (toluen, MIBK, EtOAc, MeTHF

V.V.).
e Rut hét Pd bd sung bang cach xu ly bang than/Xelit.

e (o6 thé két tinh tur dung dich axit hodc kiém trong nuéc bang cach trung

hoa (t6t hon 1a & nhiét d6 nim trong khoang tir 50 dén 70°C)

Sau d6, cho axit (4-pyridin-2-ylphenyl)axetic phéan ung voi 4-metyl-2-

(metylamino)-1,3-thiazol-5-sulfonamit c¢6 cong thirc sau
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hop chit nay duoc didu ché theo phuong phép téng hop duoc boc 16 trong patent
chau Au sé EP 1244641 B1 dé thu duoc hop chat N-[5-(aminosulfonyl)-4-metyl-1,3-
thiazol-2-yl]-N-metyl-2-[4-(2-pyridinyl)phenyl]axetamit ¢6 cong thic sau:

o
CH
0 s\%; 3

g |
s N =P ~NH;
e

Trong cong bd don qudc té s6 WO 01/47904 A, phan Ung lién hop amit dugec mo
ta nho st dung HOBT (1-Hydroxy-1H-benzotriazol hydrat) trong DMF, chét nay — do
dic tinh dé nd cta n6 — thuong gdy ra cac van dé trong qua trinh san xuét & quy mo lon.
Ngoai ra, trong qua trinh t8i wu hoa, dung mo6i DMF da dugc phat hién la nguyén nhan

doi voi nhi€u loai sin pham phu (tir cac ché pham loai Vilsmaier).

biéu ngac nhién 1a, cac nd luc dé cai thién diéu kién cho phan trng lién hop dan
dén viéc st dung thanh c6ng EDC x HCI (I-etyl-3-(3-dimetylaminopropyl)carbodiimit
hydroclorua) ma khong ¢6 HOBT trong hén hop dung mdi NMP/THF. Do do, tét hon
néu bude B clia phwong phép néu trén dugc tién hanh véi EDC x HCI lam chit lién hop
(khong c6 HOBT) trong hén hop dung méi THF / NMP ¢6 ti 1& tr 10: 1 dén 1:1. Viéc
két tinh lai sau do tir THF / nude dan dén viéc rut Pd con néng do < Sppm. Cé thé dat

dugc higu sudt tong 12> 80% déi vdi qua trinh lién hop va két tinh lai,

Do d6 sang ché con dé cap dén hop chét N-[5-(aminosulfonyl)-4-metyl-1,3-thiazol-
2-yl]-N-metyl-2-[4-(2-pyridinyl)phenyl]axetamit thu duoc theo phuong phap tong hop

dugc bdc 10 trong ban md ta nay.
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Sau d6, hop chét N-[5-(aminosulfonyl)-4-metyl-1,3-thiazol-2-yl]-N-metyl-2-[4-(2-
pyridinyl)-phenyl]axetamit ndy dwgc chuyén hoa thanh mudi mesylat monohydrat dang
tinh thé, mudi nay chua timg dugc bdc 19 trong tinh trang k¥ thuat da biét. Mudi mesylat
khong ti luong la da dugc biét trong tinh trang ky thudt nay, trir mudi mono mesylat
monohydrat x4c dinh va ti lugng c6 chinh xdc mdt mol duong lugng nudc va mdt mol
duong lugng mesylat trén mdi mol duong luong hop chit N-[5-(aminosulfonyl)-4-metyl-

1,3-thiazol-2-yl]-N-metyl-2-[4-(2-pyridinyl)-phenyl]axetamit.

Do d6 sang ché dé cap dén hop chat monohydrat ctia axit N-[5-(aminosulfonyl)-4-
metyl-1,3-thiazol-2-yl]-N-metyl-2-[4-(2-pyridinyl)-phenyl]axetamit metansulfonic va dac
biét 1a dé cap dén hop chit monohydrat cua axit N-[5-(aminosulfonyl)-4-metyl-1,3-
thiazol-2-yl]-N-metyl-2-[4-(2-pyridinyl)-phenylJaxetamit metansulfonic dang tinh thé
cling nhu dé cap dén hop chat monohydrat cua axit N-[5-(aminosulfonyl)-4-metyl-1,3-
thiazol-2-yl]-N-metyl-2-[4-(2-pyridinyl)-phenylJaxetamit metansulfonic dang tinh thé c6
thé thu duoc va thu duoc theo phuong phép tong hop duge boc 16 trong ban mo ta nay.
Hop chit monohydrat cua axit N-[5-(aminosulfonyl)-4-metyl-1,3-thiazol-2-yl]-N-metyl-2-
[4-(2-pyridiny])-phenyl]axet-amit metansulfonic 1a gin nhu tinh sach (46 tinh khiét trén
96% khoi luong, t6t hon 1a > 98% khéi luong va t5t hon nita 1a > 99% khi luong) va la
monohydrat xac dinh, ttrc 12 1 mol hop chit monohydrat cua axit N-[5-(aminosulfonyl)-4-
metyl-1,3-thiazol-2-yl]-N-metyl-2-[4-(2-pyridinyl)-phenyl]axet-amit metansulfonic chira
1 mol nuéc va 1 mol anion mesylat trong ciu trac tinh thé thong thuong nhu duoc thé

hién trén cdc hinh vé& Fig.2 va Fig.3.

Mudi mesylat monohydrat dang tinh thé ctia hop chét N-[5-(aminosulfonyl)-4-metyl-
1,3-thiazol-2-yl]-N-metyl-2-[4-(2-pyridinyl)-phenyl]axetamit duoc tao ra tir dung dich qua
bdo hoa cua hop chét N-[5-(aminosulfonyl)-4-metyl-1,3-thiazol-2-yl]-N-metyl-2-[4-(2-
pyridinyl)-phenyl]axetamit va axit metansulfonic bang cach két tinh duéi cac didu kién
duogc kiém soat. Cac didu kién dugc uu tién cho viéc két tinh 13 b sung axit metansulfonic
¢ nhiét do tang, va t6t hon 1a & nhiét dé nam trong khoang tr 30°C dén 90°C, tt hon nita
I tir 35°C dén 80°C, con tét hon nira 1a tir 40°C dén 70°C, con 5t hon nita Ia tir 45°C dén
60°C va ot nhat 1a & nhiét do tr 50°C dén 55°C vao hén hop chira dung mdi hitu co va
nudc chura N-[5-(aminosulfonyl)-4-metyl-1.3-thiazol-2-yl]-N-metyl-2-[4-(2-
pyridinyl)phenyl]axet-amit tao ra dung dich qua bao hoa chira mesylat ctia hgp chit N-[5-
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(aminosulfonyl)-4-metyl-1,3-thiazol-2-yl]-N-metyl-2- [4-(2-pyridinyl)phenyl]axetamit.

Cac dung moi hitu co ¢6 thé tron 1an hodc hoa tan véi nuéc duge wu tién nhu MeOH,
EtOH, n-PrOH, I-PrOH, axetonitril, THF, axeton. Hon nita, vu tién 1a bd sung tinh thé
mam cla hop chit monohydrat cta axit N-[5-(aminosulfonyl)-4-metyl-1,3-thiazol-2-yl]-
N-metyl-2-[4-(2-pyridinyl)phenyl]axetamit metansulfonic vao hdn hop qua bdo hoa nay &
nhiét d6 ting nhu 30°C dén 90°C, tét hon 1a 35°C dén 80°C, &t hon nira 1a 40°C dén
70°C, con t6t hon nita 1a 45°C dén 60°C va tt nhit 1a & 50°C dén 55°C. Viéc khudy vira
phai dén cham hdn hop nay va lam mat tir tr hon hop nay dén nhiét do trong phong cling
dugc wu tién. Ngoai ra, vu tién 1a bd sung axit metansulfonic trong thoi gian tir 5 dén 15
phut ¢ nhiét do tang va gitt hon hop phan tng thu duge & nhiét do ting nay trong thoi gian
tr 0,5 dén 5 gio va tét hon nita 1a tir 1 dén 2 gio sau khi hoan thanh viéc bd sung axit
metansulfonic. Thuc hién viéc 1am mat dén nhiét do trong phong trong thoi gian tir 1 dén
5 gior va tét hon 1a tir 2 dén 3 gio va sau d6 tét hon 1a khudy tir tir hdn hop thém mot gio
nita ¢ nhiét do trong phong. Sau d6 loc tinh thé ra, ria béng con/nude va tdt hon 1a lam
kho trong chan khong & nhiét do nim trong khoang tir 20°C dén 60°C, tdt hon la bt dau &
20°C va két thic & 60°C.

Mubi mesylat monohydrat dang tinh thé cua hop chét N-[5-(aminosulfonyl)-4-
metyl-1,3-thiazol-2-yl]-N-metyl-2-[4-(2-pyridinyl)phenylJaxetamit thé hién tinh én dinh
trong thoi gian dai ting va dong hoc giai phong duge cai thién hodc duoc mong doi dic
biét 1a tir cac duge phidm va do dé cho phép viéc bao ché dugc phim én dinh trong thoi
gian dai. Tinh 6n dinh trong thoi gian dai cia mudi mono mesylat monohydrat dang tinh
thé cia hop chat N-[5-(aminosulfonyl)-4-metyl-1,3-thiazol-2-yl]-N-metyl-2-[4-(2-
pyridinyl)phenyl]axetamit 1a wu viét hon so véi dang bazo tu do cia hop chit N-[5-
(aminosulfonyl)-4-metyl-1,3-thiazol-2-yl]-N-metyl-2- [4-(2-pyridinyl)phenyl].

Hon nita, mudi mono mesylat monohydrat dang tinh thé cta hop chat N-[5-
(aminosulfonyl)-4-metyl-1,3-thiazol-2-yl]-N-metyl-2- [4-(2-pyridinyl)phenyl]axetamit con
thé hién ca tinh 6n dinh da hinh so v&i dang bazo tu do hodic muéi khac theo di liéu néu
trong Bang 1. Dang da hinh chi kha ning mot chét rin ton tai & nhiéu hon mét ciu tric

tinh thé hogc dang ran.

Bang 1: Tinh 6n dinh trong phan tich nhiét va da hinh (Phuong phap duoc sir dung:
DSC, TGA)
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Dang TGA Tinh 6n dinh nhiét cia hydrat DSC

IxHCI 2,1% khong 6n dinh mat nudc trude khi tan chay
1xMsOH 4,3% 6n dinh mat nude trude khi tan chay
IxTsOH 5,9% khong 6n dinh mat nudc trude khi tan chay
Bazo tu do 8,8% khoéng On dinh mat nude trude khi tan chay

TGA: Phan tich nhiét trong truong
DSC: Do nhiét lugng quét vi sai

Dang: chi mudi mono clorua, mudi mono mesylat, mubi mono tosylat va bazo tu
do ctia hop chit N-[5-(aminosulfonyl)-4-metyl-1,3-thiazol-2-yl]-N-metyl-2-[4-(2-
pyridinyl)phenyl]axetamit

Dang bazo ty do ciing nhu mubi hydroclorua va tosylat tao ra cac hydrat ¢6 tinh 6n
dinh nhigt thip va tinh én dinh da hinh thdp. Khi gia nhiét nhe (khoang tir 50°C dén
60°C), ham lugng nudce gidm sé lam cho mudi va dang bazo tu do nay cuc ki kho thao tac
va xur ly trong qud trinh san xudt va bao ché. Nguoc lai, dang hydrat cia mudi mono
mesylat thé hién tinh 6n dinh nhiét va 6n dinh da hinh cao hon nhiéu & nhiét do trén
100°C theo danh gia bang TGA.

Bazo tu do ctia hop chét N-[5-(aminosulfonyl)-4-metyl-1,3-thiazol-2-yl]-N-metyl-2-
[4-(2-pyridinyl)-phenyl]axetamit ton tai & bdn dang da hinh va dang v6 dinh hinh ¢ nhiét
do trong phong. Ngoai ra, c¢6 thé phat hién mot vai solvat cia dang bazo tu do nay tuy
thudc vao dung méi. Dir liéu hién c6 khong cho phép viéc nhan biét dang 6n dinh nhéat
vé mat nhiét dong luc vi tit ca cac 16 duoc tong hop theo phuong phap da biét biéu thi
nhiéu hon mét dinh tan chay bang phép do nhiét luong quét vi sai. Cac dic tinh ly hoa
clia cac mudi khic nhau (hydroclorua HCI, mesylat MsOH, tosylat TsOH) ciing nhu

cta bazo ty do da duoc nghién ciru va so sénh (xem bang 2).

Bang 2. Sang loc mudi dbi véi hop chét N-[5-(aminosulfonyl)-4-metyl-1,3-thiazol-
2-yl]-N-metyl-2-[4-(2-pyridinyl)-phenyl]axetamit. n.a. khong ap dung, n.d. khong xac

dinh, HPLC sic ky 1éng cao ap, ++ rat tdt/cao + tdt/cao, - Xéu/thép, - - rt Xéu/thép.

bac tinh 1x 2x Ix 2x 1x 2x 1x Bazo Puoc ‘
HCI HCl | MsOH | MsOH | TsOH | TsOH | PhCO |tudo dinh bang
OH
Y Piéu ché va
Xu lchu01 + + + + + + + + Kt tinh
Tinh 6n ++ - ++ - ++ -- -- n.a. Khuay
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Dac tinh 1x 2% 1x 2% Ix 2% Ix Bazo Duoc ‘ Xac
HCI HCI | MsOH | MsOH | TsOH | TsOH | PhCO |tudo dinh bang
OH
dinh phéan trong mot
ly tuan & nhiét
do trong
phong
HPLC:
> 98%,
BQ }inh + _ + B + _ _ + P{lé;z t1'qnh
khiét hé s0 ti
lugng chinh
X4c
Nhiéu xa tia
Két tinh - n.d. + n.d + n.d n.d + | X, kinh
hién vi
Tinh tan
(ot | 394 | nd | 1383 | nd | 50 | nd | nd | 02 Dane loc
ml)
Tinh 6n Béo quan ¢
dinh phan ++ n.d. ++ n.d - n.d n.d ++ 90 °C trong
giai mot tudn

Cac mubi dihydroclorua (2xHCI), dimesylat (2xMsOH), ditosylat (2xTsOH) va
benzoat (1xPhCOOH) ctia dang bazo tu do ctia hop chét N-[5-(aminosulfonyl)-4-metyl-
1,3-thiazol-2-yl]-N-metyl-2-[4-(2-pyridinyl)-phenyl]axetamit khong dap Ung cac tiéu
chuin vé phép tinh hé s ty luong. Ngoai ra, dang hydrat ctia mudi monohydroclorua nay
con thé hién su giam do két tinh trong qua trinh bao quan. Hon thé nira, dang bazo tu do
va monotosylat tao ra cac hydrat c6 tinh 6n dinh nhiét thdp 1am cho chung khong thich
hop dé tao vién nén. Cac két qua nay duoc mo tra trong Bang 1 néu trén, trong d6 tinh
khong 6n dinh da hinh cta mubi hydroclorua, mudi tosylat va dang bazo ty do dugc ban
ludn. Do do, ngac nhién la chi ¢c6 mudi mono mesylat theo sdng ché biéu thi tinh 6n dinh
da hinh va tinh dn dinh nhiét can thiét nhim cho phép viéc san xudt, xu ly, va bao ché dac

bi¢t Ia & quy mo san xuat dugc pham.

Mot kha ning dé diéu ché hop chit monohydrat cua axit N-[5-(aminosulfonyl)-4-
metyl-1,3-thiazol-2-yl]-N-metyl-2-[4-(2-pyridinyl)-phenyl]axet-amit metansulfonic dang
tinh thé l1a bang cich hoa tan bazo trong 10 thé tich etanol / nudc (1:1), bd sung 1,15
duong luong axit metansulfonic & nhiét do tir 50 dén 55 °C trong thoi gian 5 dén 15 phit,
tao hat v6i 0,5 mol% san pham cudi, lam én dinh trong thoi gian 1 dén 1,5 gior & nhiét do

50°C va lam mét dén nhiét do 20 dén 25°C trong khoang thoi gian 2,5 gio.
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Sau khi khudy thém 1 gio, tach mesylat monohydrat dang tinh thé bang céch loc va
lam kho trong chén khong, thu duogc hiéu sudt > 95%. Nho sir dung quy trinh nay, mudi
monohydrat clia axit N-[5-(aminosulfonyl)-4-metyl-1,3-thiazol-2-y1]-N-metyl-2-[4-(2-
pyridinyl)-phenyl]axet-amit metansulfonic ¢4 do tinh khiét >99% chtra Pd tdn du véi

ndng do < 2ppm c6 thé duogc didu ché lap lai v6i hiéu suat va do tinh khiét cao nay.

Ngoai ra, hop chét monohydrat dang tinh thé ctia axit N-[5 -(aminosulfonyl)-4-metyl-
1,3-thiazol-2-yl]-N-metyl-2-[4-(2-pyridinyl)-phenyl]axet-amit metansulfonic c6 thé dugc
diéu ché ¢ dang da hinh 6n dinh va xac dinh va ngoai ra con tranh duoc viée két tia déng
thoi dang bazo trr do it tan nho 4p dung quy trinh nay. Do do, mesylat monohydrat dang
tinh thé theo sang ché khong c6 hoidc gan nhu khong c6 bazo tu do.

Mudi mesylat monohydrat dang tinh thé nay con thé hién tinh &n dinh (dudi dang
API tinh khiét va trong ché pham duoc) trong céc nghién ctru vé tinh dn dinh trong thoi
gian dai, ¢6 dong hoc giai phong tir duge phim ting va dan dén cai thién do kha dung sinh

hoc.

Nhu rd rang tr Fig.2 thé hién phan tich cAu tric don tinh thé tia X cia hop chét
monohydrat cia axit N-[5-(aminosulfonyl)-4-metyl-1,3-thiazol-2-y1]-N—metyl-Z-[4-(2-
pyridinyl)phenyl]-axetamit metansulfonic, mudi nay dugc tao ra tir mesylat va vong
pyridinyl dugc proton hoa. Hon nita, chinh x4c méot mol duong luong nudce duge két hop
vao ciu truc tinh thé trong do cac nguyén tir hydro cua phan tir nudc tao thanh ciu ndi
hydro v6i cac nguyén tir oxy cua hai phan tir mesylat khac nhau. Vi tri duoc xac dinh rd
ndy trong mang tinh thé (xem Fig.3) dugc xac nhan bang thuc té 1a nudc chi dugc giai
phong tir tinh thé nay & nhiét do cao, bat ddu & nhiét do 160°C. Do d6, hop chét theo sang
ché 1a mono mesylat va mono hydrat x4c dinh ctia hop chit N-[5-(aminosulfonyl)-4-

metyl-1,3-thiazol-2-yl]-N-metyl-2-[4-(2-pyridinyl)-phenyl]-axetamit.

Hop chat monohydrat ctia axit N-[5-(aminosulfonyl)-4-metyl-1,3-thiazol-2-yl]-N-
metyl-2-[4-(2-pyridinyl)-phenyl]axet-amit metansulfonic dang tinh thé theo sang ché 1a
hop chét hitu dung dé bao ché duoc phdm dé diéu tri va/hoic phong ngtra nhiém virut
herpes va/hodc ngan chin su truyén virut herpes hodc cac virut herpes. Dit liéu duogc dong
hoc thu dugc tir viéc dung liéu don hodc da liéu & nhitng nguoi tinh nguyén khée manh

biéu thi bién dang nong do trong huyét thanh theo thoi gian phu hop véi chu ky ban huy
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kéo dai biéu thi cho ché do dung lidu mét 14n mdi ngay hodc it thuong xuyén hon nhu mot
1an mdi tuan. Nong do trong huyét thanh & ngudi vugt qua ndng do dat duoc trong cac thi
nghiém in vivo va in vitro du dé didu tri mot cach ¢ hiéu qua cac bénh nhiém virut herpes
bo don (Herpes Simplex Virus - HSV) & cdc mé hinh dong vat khac nhau va dé ngan chan

su sao chép virut trong nudi cay t€ bao.

Diéu ngac nhién 1a da phat hién ra riang hop chat monohydrat cua axit N-[5-
(aminosulfonyl)-4-metyl-1,3-thiazol-2-yl]-N-metyl-2- [4-(2-pyridinyl)-phenyl]axet-amit
metansulfonic dang tinh thé ¢ hoat tinh cao chéng lai cdc virut herpes va sy 1ay nhiém
gdy ra boi cac virut herpes, chi yéu 1a HSV. Do d6 hop chét monohydrat clia axit N-[5-
(aminosulfonyl)-4-metyl-1,3-thiazol-2-yl]-N-metyl-2- [4-(2-pyridinyl)-phenyl]axet-amit
metansulfonic dang tinh thé nay dic biét hitu dung cho viéc diéu tri va/hoic phong ngtra

bénh do HSV gdy ra, va/hodc ngan chin viéc truyén virut herpes hodc cac virut herpes.

Nhiém HSV (HSV, typ phu 1 va 2) duoc Xép vao mot trong céc loai rdi loan dé
théy dua vao vi tri nhiém. Nhiém virut herpes & mat, cac triéu chirng nhin théy duoc
cta bénh nay dugc dan gian goi la bénh rop moi, tin cong vao mit va miéng. Herpes &
mdt 12 dang nhiém pho bién nhét. Herpes sinh duc la dang nhiém HSV phé bién thit hai.
Mic dung Herpes sinh duc phan 16n duoc cho 1a chi do HSV-2 gdy ra, nhung nhiém
HSV-1 sinh duc dang ting 1én. Céc rbi loan khic nhu chin mé do Herpes, loét da
Herpes (herpes gladiatorum), viém mat do Herpes (viém giac mac), viém ndo do nhiém
Herpes ¢ ndo, Viém mang nido Mollaret, Herpes & tré so sinh, va co thé la bénh liét Bell

cling c6 thé do HSV gay ra.

Ngoai ra, sang ché dé cap dén hop chit monohydrat dang tinh thé cla axit N-[5-
(aminosulfonyl)-4-metyl-1,3-thiazol-2-yl] -N-metyl-2-[4-(2-pyridinyl)-phenyl]axet-amit
metansulfonic két hop voéi tde nhan khang viém. Dic biét vu tién la su két hop cua hop
chat monohydrat cta axit N-[5-(aminosulfonyl)-4-metyl-1,3-thiazol-2-yl]-N-metyl-2-[4-

(2-pyridinyl)-phenyl]axet-amit metansulfonic dang tinh thé va axit axetylsalixylic.

Hon thé nira, sang ché dé cap dén hop chét monohydrat cia axit N-[5-
(aminosulfonyl)-4-metyl-1,3-thiazol-2-yl] -N-metyl-2-[4-(2-pyridinyl)-phenyl]axetamit
metan-sulfonic dang tinh thé két hop véi tac nhan khang virut. TSt hon néu tac nhan

khéang virut nay la chét chong chuyén hoa va tdt nhit 1a chét tuong tu bazo nito, chét
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tuong tu nucleotit hodc thudc twong tu nucleosit Uu tién hon néu tac nhan khéang virut
hitu dung chdng virut herpes va/hogc chong lai sy truyén virut herpes hoac cac virut
herpes va duoc chon tir nhém gém cac thudc chira, nhung khong bi giéi han ¢, hodc
gém co: trifluridin, idoxuridin, foscarnet, xidofovir, ganxiclovir, axiclovir hodc
penxiclovir hodc cac tién duoc chit tuong Ung valaxiclovir hoac famxiclovir. Uu tién
nhit 1a t6 hop cua hop chit monohydrat cta axit N-[5-(aminosulfonyl)-4-metyl-1,3-
thiazol-2-yl]-N-metyl-2-[4-(2-pyridinyl)-phenyl]-axetamit metansulfonic dang tinh thé
va axiclovir hodc penxiclovir hodc cic tién dugc chét tuong Ung valaxiclovir va

famxiclovir.

T hop cta hop chat monohydrat cta axit N-[5-(aminosulfonyl)-4-metyl-1,3-
thiazol-2-yl]-N-metyl-2-[4-(2-pyridinyl)-phenyl]axet-amit metansulfonic dang tinh thé va
tac nhén hoat tinh khac (nhu cdc nhan khang viém, diéu bién mién dich, khéang virut, vi
dy, cac vacxin chita bénh, ARN nhé giy nhiéu (siRNA), oligonucleotit ddi nghia, hat
¢d nano hodc chat trc ché hip thu virut nhu n-docosanol) ¢6 thé duge ding dong thoi
trong mot dugc pham hoic trong nhidu hon mot duoc pham, trong d6 mdi dugc pham

chtra it nhat mot tdc nhan hoat tinh.

Tét hon, hop chat nay dugc st dung cho viéc san xuét duoc pham chua hop chét
monohydrat cia axit N-[5-(aminosulfonyl)-4-metyl-1,3-thiazol-2-yl]-N-metyl-2-[4-(2-
pyridinyl)phenyl]axetamit metansulfonic dang tinh thé cing véi it nhét mdt chit mang
dugc dung, td dugc, dung mdi va/hodc chat pha loang. Hop chét monohydrat cua axit N-
[5-(aminosulfonyl)-4-metyl-1,3-thiazol-2-yl]-N-metyl-2- [4-(2-pyridinyl)phenyl]axetamit
metansulfonic dang tinh thé dugc st dung khong chira hodc gin nhu khong chira dang
bazo tu do ctia hop chat N—[5-(aminosulfonyl)-4-metyl-1,3-thiazol-Z-yl]-N-metyl-2-[4-(2-
pyridinyl)phenyl]axetamit.

Dugc pham theo sang ché c¢6 thé duge bao ché trong chat mang hodc chit pha
lodng 16ng hodc rin thong thuong hodc chat b trg duoc dung thong thuong ¢ liéu
lugng thich hop theo céch da biét. Dang bao ché vu tién duoc lam thich hop dé su dung
theo duong uéng. Cac dang su dung nay bao gém, vi dy, vién, vién nén, vién nén bao
phim, vién nén dugc bao, vién nang, ché phém liposom, ché phém micro hodc nano,

thude bot va thude dit.
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Tt hon néu duoc phém néu trén chtra tir 5 dén 70%, t&t hon nita 1a 10 dén 30%
khéi luong hop chit monohydrat cia axit N-[5-(aminosulfonyl)-4-metyl-1,3-thiazol-2-
yl]-N-metyl-2-[4-(2-pyridinyl)-phenyl]axetamit metan-sulfonic dang tinh thé (tit ca cac
dit liéu v& phan tram la phan trim khdi lugng tinh trén khéi luong cua ché pham). Duoc
phim thuong chira 2 dén 600mg hop chat monohydrat cua axit N-[5-(aminosulfonyl)-4-
metyl-1,3-thiazol-2-yl]-N-metyl-2-[4-(2-pyridinyl)-phenyl]axetamit metan-sulfonic
dang tinh thé, tt hon 14 5 dén 500mg, t6t hon nita 1a 10 dén 300mg va dic biét tdt la 20
dén 200mg dya trén lidu don. Dugc pham theo sang ché thy ¥ chira mot hodc nhiéu chat
don, vi du, dugc chon to nhém bao gém xenluloza vi tinh thé, xenluloza SO1, canxi
phosphat va manitol. Tét hon néu xenluloza vi tinh thé va manitol duogc su dung. Thich
hop 13, duge pham nay chira xenluloza vi tinh thé véi lwgng nam trong khoang tir 20
dén 80%, tot hon 1a tir 40 dén 80%, dac biét tét 1a 45 dén 70% va manitol Vi lugng
ndm trong khoang tir 1 dén 40%, t6t hon la tir 5 dén 30%, dac biét t6t 1a tir 10 dén 20%.
Duoc phém theo sang ché c6 thé chua it nhat mot td duoc lam rd, vi du, dugce chon tir
nhém gbébm c¢6 tinh bot, tinh bot dugc gelatin hoa trude, glycolat tinh bét,
polyvinylpyrolidon lién két ngang, natri carboxymetylxenluloza (=natri croscarmeloza)
va mudi cua carboxymetylxenluloza. C6 thé sir dung hdn hop cta hai chat 1am ra. Theo
sang ché, uu tién 1a st dung natri croscarmeloza. Thich hop la dugc phim chia (cac) ta
duoc lam ra véi luong nam trong khoang tir 3 dén 35%, tt hon la tir 5 dén 30% va dac
biét tot Ia tir 5 dén 10%. Duoc pham theo sang ché c6 thé chira it nhét mot chét [am tron
dugce chon tir nhém gdm c¢é axit béo va mudi cia chiung. Viéc s dung magie stearat

dugc dac biét uu tién.

Duoc pham theo sang ché c6 thé chira tac nhan tao chdy c6 thé 1a oxit silic khan
dang keo hodc bot talc. Theo sang ché, dic biét uu tién la st dung oxit silic khan dang
keo. Thich hop la tac nhan tao chdy duoc st dung véi luong nam trong khoang tur 0,3
dén 2,0%, dic biét tot 1a nim trong khoang tir 0,4 dén 1,5% va tot nhét 1a nam trong

khoang tir 0,5 dén 1%.
Dugc pham duoc dic biét uu tién theo sang ché bao 2om:

5% dén 30% hop chét monohydrat cua axit N-[5-(aminosulfonyl)-4-metyl-1,3-
thiazol-2-yl]-N-metyl-2-[4-(2-pyridinyl)phenyl Jaxetamit metan-sulfonic dang tinh thé,
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5% dén 10% croscarmellose-natri, 0,5 dén 0,7% magie stearat, 40% dén 70% xenluloza

vi tinh thé, 10% dén 20% manitol va 0,5% dén 1% oxit silic khan dang keo.

Duoc phém nay c6 thé dugc dung cho ngudi bénh can diéu tri v6i liéu mot 1an mot
ngdy chtra khoang tir 20 dén 750mg hop chit monohydrat cuia axit N-[5-
(aminosulfonyl)-4-metyl-1 ,3-thiazol-2-yl]-N-metyl-2-[4-(2-pyridinyl)-phenyl]axet-amit
metansulfonic dang tinh thé. Duoc phdm nay c6 thé con duoc dung cho nguoi bénh cin
diéu tri ba lan mot ngady, hai 1an mot ngay, mot 1an mot ngay, ba lan mdt tudn, hai lan
mdt tuan, hodc mot 1an mét tuan. Uu tién 1a dung ba lan mot tudn, hai 1an mot tudn hodc
mdt 1an mot tudn va dugc dic biét vu tién la dung mot lan mot tuan, tac la dung mot lan
mot tudn duge pham chta tur 400mg dén 600mg hop chat monohydrat cua axit N-[5-
(aminosulfonyl)-4-metyl-1 .3-thiazol-2-yl]-N-metyl-2-[4-(2-pyridinyl)-phenyl]axet-amit
metansulfonic theo sédng ché. Hon nita, vu tién 1a bit diu dung hop chat mesylat
monohydrat theo sang ché véi lidu cao, vi du, véi mot liéu ban dau 1a tu 400mg dén
800mg va tiép tuc dung véi liéu thap hon 14 tir 100mg dén 150mg mot ngay hodc mot

tuin trong khoéang thoi gian diéu tri.

Hon thé nira, sang ché con dé xuét duge pham dé dung theo dudng ngoai tiéu hoa
dugc vu tién. Cac duong dung khac 1a qua bi, trong bi, trong da day, trong da, trong
mach, trong tinh mach, trong co, trong mang bung, trong mii, trong 4m dao, trong
miéng, xuyén qua da, truc trang, dudi da, dudi ludi, khu tra hodc qua bi. Ngoai cac chat
dan thudc va/hodc chét pha loang phd bién, duoc pham duogc dung chta hop chat
monohydrat ctia axit N-[5-(aminosulfonyl)-4-metyl-1,3-thiazol-2-yl]-N-metyl-2-[4-(2-
pyridinyl)-phenyl]axet-amit metansulfonic dang tinh thé 1am thanh phan hoat tinh.

Ut tién hon nita 1a ché phdm dung khu tri cua hgp chat monohydrat cua axit N-[5-
(aminosulfonyl)-4-metyl-1,3-thiazol-2-yl]-N-metyl-2- [4-(2-pyridinyl)-phenyl]axet-amit
metansulfonic dang tinh thé dé dung trén da hodc qua da. Cac ché phdm dung khu tra
duge uu tién la kem bdi da, dudng thé ding cho da, nhii tuong, gel, dich huyén phu,

thudc m&, dau, son méi va dau thom.

Ché phim c¢6 thé dugc bd sung cac chat mang, ta dugc thong thuong bét ky, va tuy
y céc thanh phan khéc. Cac chét bd tro duge uu tién bat ngudn tir nhém bao gdém hoic

gém c6: chét bao quan, chat chéng oxy hoa, chét én dinh, chat lam tan va chat thom.
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Thude md, bot nhio, kem va gel ¢6 thé chura it nhat chét mang thong thuong, vi
du, chit béo tu dong vat va thuc vat, sap, parafin, tinh bot, tragacan, dan xuét cla
xenluloza, polyetylen glycol, silicon, bentonit, axit silicic, talc va oxit k&m hodc hon
hop ctia cac chit nay. Dung dich va nhii tuong c6 thé bao gdm cac chét mang thong
thuong nhu dung moi, chit lam tan va chat tao nhii tuong, vi du, nuédc, etanol,
isopropanol, etyl carbonat, etyl axetat, rugu benzylic, benzyl benzoat, propylen glycol,
1,3-butyl glycol, dau, dic biét 1a diu hat bong, dau lac, dau bép, diu dliu, diu thiu diu
va dau vung, este cla axit béo glyxerol, polyetylen glycol va este clia axit béo ctia
sorbitan hozic hdn hop ctia cac chit nay. Dich huyén phil ¢6 thé bao g6m céc chit mang
thong thudng nhu chéit pha loang dang léng, vi du nude, etanol hodc propylen glycol,
tac nhan tao dich huyén phu, vi du, ruou isostearylic dugc etoxylat hoa, polyoxyetylen
va este polyoxyetylen sorbitan, xenluloza vi tinh thé, bentonit, aga-aga va tragacan hoac

hdn hop clia cac chét nay.

Dugc pham néu trén c6 thé chira cac hat lipit trong d6 hop chat monohydrat ctia
axit N-[5-(aminosulfonyl)-4-metyl-1,3-thiazol-2-yl]-N-metyl-2-[4-(2-pyridinyl)-
phenyl]axet-amit metansulfonic dang tinh thé dugc van chuyén. Dang bao ché ctia duoc
pham con c6 thé chuaa t4 dugc, thuong dugc st dung trong loai ché pham nay, nhu chét
lam dic, chat lam mém, chit lam am, chét hoat dong bé mat, chét tao nhu tuong, chét

bao quan, chat chong tao bot, nude hoa, sap ong, lanolin, chat day va chat mau.

Duoc phidm néu trén cling c6 thé & dang gel chtra cdn chura hop chat monohydrat
cua  axit N-[5-(aminosulfonyl)-4-metyl-1,3-thiazol-2-yl]-N-metyl-2-[4-(2-pyridinyl)—
phenyl]axet-amit metansulfonic dang tinh thé va mot hozc nhiéu rugu bac thép hoac
polyol bac thap, nhu etanol, propylen glycol hodc glyxerol, va chat lam dic, nhu dit
silic. Gel chtra dau-cdn cling c6 thé chira dau tong hop hodc sap. Gel con co thé chaa
chét lam dac htru co, nhu Gom arabic, gdbm xanthan, natri alginat, dan xudt cua
xenluloza, t6t hon la metylxenluloza, hydroxymetylxenluloza, hydroxyetylxenluloza,
hydroxypropylxenluloza, hydroxypropylmetylxenluloza hoic chét lam dac vo co, nhu
nhom silicat nhu bentonit hodc hdn hgp cua polyetylen glycol va polyetylen glycol

stearat hoac distearat.

Dugc phim theo sdng ché co thé chira cac chét bao quan sau: phenoxyetanol, dung

dich formaldehyt, paraben, pentandiol hodc axit sorbit.
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Ddi v6i chit mang dugc dung, ta4 dugc va/hodc chat pha loang c6 thé duoc s
dung lam chét mang nhu, tdt hon la chét mang tro, nhu lactoza, tinh bot, sucroza,
xenluloza, magie stearat, dicanxi phosphat, canxi sulfat, talc, manitol, rugu etylic (vién
nang dugc nap déy béng chét 16ng); chét lien két thich hop bao gém tinh bot, gelatin,
dudng tu nhién, chit lam ngot tur ngd, gdm ty nhién va tong hop nhu acaxia, natri
alginat, carboxymetylxenluloza, polyetylen glycol va sép ong, duong nhu sucroza, tinh
bot ¢6 ngudn gde tir lua my, ngd, gao va khoai tdy, gébm tu nhién nhu acaxia, gelatin va
tragacan, dan xudt tir tdo bién nhu axit alginic, natri alginat va amoni canxi alginat, vat
liéu xenluloza nhu metylxenluloza, natri carboxymetylxenluloza va hydroxypropyl-
metylxenluloza, polyvinylpyrolidon, va hop chit vd co nhu magie nhom silicat; chét
lam tron nhu axit boric, natri benzoat, natri axetat, natri clorua, magie stearat, canxi
stearat, hoac kali stearat, axit stearic, sap ong c6 diém nong chay cao, va cac chit lam
tron tan trong nudc khdc nhu natri clorua, natri benzoat, natri axetat, natri oleat,
polyetylen glycol va D,L-leuxin; chét l1am ra (gdy rd) nhu tinh bot, metylxenluloza, gom
guar, tinh bot bién tinh nhu natri carboxymetyl tinh bot, gdm tu nhién va téng hop nhu
gom ca-rop (locust bean), gom karaya, gdm guar, tragacanth va aga, din xuét cua
xenluloza nhu metylxenluloza va natri carboxymetylxenluloza, xenluloza vi tinh thé, va
xenluloza vi tinh thé lién két ngang nhu natri croscarameloza, alginat nhu axit alginic
va natri alginat, dat sét nhu bentonit, va hdn hop sui bot; chdt mau, chat tao ngot, chét
tao huong, chat bao quan; chét chay truot, vi du, silic dioxit va talc; chét hép thu thich
hop la dat sét, nhom oxit, chét pha loang thich hop la nudc hodc dung dich
nudce/propylen glycol dé tiém ngoai duodng tiéu hoa, nudc trai cdy, duong nhu lactoza,
sucroza, manitol, va sorbitol, tinh bot c6 ngudn gbe tur lua my, ngd, gao va khoai tay, va

xenluloza nhu xenluloza vi tinh thé.

Céac vi du sau dugc dua ra nham 1am 6 cac phuong an dugce vu tién theo sang ché.
Nguoi ¢ hiéu biét trung binh trong linh vuc nay s& hiéu ring cac ky thuat dugc boc 10
trong cac vi du sau ddy tiéu biéu cho cac ky thuét duoc phat hién béi cac tac gia sang
ché hoat dong tt trong qué trinh thuc hién sang ché, va do do ¢6 thé duoc xem la cach
uu tién dé thuc hién sang ché. Tuy nhién, dva trén ban mé ta nay, ngudi cé hiéu biét
trung binh trong linh vuc nay s& hiéu ring nhiéu thay ddi c6 thé duoc thuc hién trong
cdc phuong an cu thé dugc bdc 10 nay va van thu duge két qua giéng hodc tuong tu ma

khong vuot ra khoi sdng ché.
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Céc cai bién va céc phuong 4n thay thé ctia cac khia canh khac nhau theo sang ché
1a hién nhién dbi véi ngudi c6 hiéu biét trung binh trong linh vuc nay khi xem xét ban
md ta ndy. Do d6, phdn mé t4 nay chi nhim muyc dich minh hoa va huéng dan cho
ngudi c¢é hiéu biét trung binh trong linh vuc nay cach thong dung dé thuc hién sang ché.
Can phai hiéu rang céc dang cta sang ché duoc thé hién va mo ta trong phan mo ta nay
duoc ldy 1am vi du cho cac phuong 4n. Cac yéu td, nguyén liéu c6 thé dugc thay thé
cho cac yéu té va nguyén liéu dugc ldy vi du va mé ta trong ban mo ta nay, cac phan va
quy trinh ¢6 thé dugc bao tdn, va cac ddu hiéu nhét dinh theo sang ché co thé duoc str
dung mot cach doc lap, tat ca déu 1a hién nhién dbi vi ngudi cé hiéu biét trung binh
trong linh vuc nay sau khi nghién ctru ban md ta nay. Cac thay déi co thé dugc thuc
hién cho cic yéu té duge mo ta trong ban mé ta nay ma khong vuot ra khoi sang ché

nhu dugc xdc dinh trong cac yéu cau bao hd kém theo.
Vi du thuc hién siang ché

Dinh nghia: Nhu dugc str dung trong ban md ta nay, thuat ngit “1 thé tich” chi 1L
trén mot kg nguyén liéu ban dau tuong tng (1 thé tich = 1 L/kg nguyén liéu hoac

nguyén liéu ban diu tuong ung).

Vi du 1: Téng hop hop chét N-[5-(aminosulfonyl)-4-metyl-1,3-thiazol-2-yl]-N-
metyl-2-[4-(2-pyridinyl)-phenyl]axetamit metansulfonat monohydrat

Bude 1 (lién hop Suzuki-Miyaura va xa phong hoa)

Nap bis(triphenylphosphin)paladi(Il) clorua (0,010 duong luong) vao binh phan
Ung duoc lam tro va lam tro lai. Sau do, bd sung toluen (1,65 thé tich) vao. Sau khi gia
nhiét dén nhiét do 40°C, bd sung trietylamin (3,00 duong lugng) vao. Bb sung dung
dich chtra etyl-4-bromophenylaxetat (1,00 duong luong) trong toluen (0,82 thé tich)
vao. Gia nhiét dich huyén phu thu duoc dén nhiét 4o nam trong khoang 90 dén 95°C
trude khi cho pinacol boran (1,30 dwong lugng) vao trong khoang thoi gian tir 60 dén
90 phut. Tiép tuc khudy & nhiét do 90 dén 95°C trong thi gian it nhat 2 gid nira trude
khi kiém tra su chuyén hoéa béng HPLC. Sau khi 1am mat vé nhiét do 10°C, nap 2-
clopyridin (1,00 duong lugng) vao hdn hop phan ing. Sau d6, bd sung NaOH 30%
(6,00 duong luong) sau do6 gia nhiét dén nhiét d6 55 dén 60°C. Tiép tuc khuéy O nhiét
do nay trong thoi gian it nhat 4 gidr trude khi kiém tra su chuyén hoa bang HPLC. Khi
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hoan thanh chuyén héa, trung hoa hdn hop phéan tmg & ap suat 30kN/m” (300 mbar) cho
dén khi thu duoc 0,8 thé tich san phdm chung cét. Pha loang hén hop phan tng bing
nuée (2,72 thé tich), lam mat vé nhiét do 20°C va céc pha duge phan tach. Loai b6 16p
hitu co, trong khi d6 diéu chinh pH cua 16p nuée vé pH 1 bing cach bd sung HCI 33%
¢ nhiét do 20°C. BO sung MIBK (2,30 thé tich) va Xelit (165g/kg) va khudy hdn hop
thu dugc trong thoi gian it nhat 15 phat ¢ nhiét do 20°C trude khi loai bé chit rin bang
cach loc. Rira binh phan tng va banh loc lién tuc bang nudc va chuyén dich loc gom lai
vao binh phan ung. Cic pha dugc phan tach va rira 16p nude hai lan nita bang MIBK.
Sau khi pha loang bang nuéc, dung dich san pham c6 tinh axit trong nudc dugc gia
nhiét dén nhi€t do 55°C va loc qua dém loc duoc nén chit béng Xelit & day va than hoat
tinh trén dinh. Rira dém xelit/than hoat tinh ndy mot 1an nira béng nudc duge gia nhiét
truée (0,5 thé tich, 55°C) va nap lai dich loc gom lai vao binh phan tng. O nhiét do
20°C, pH duge diéu chinh vé ~3,0 bang cach bd sung NaOH 30% trude khi gia nhiét
dung dich san phiam dén nhiét do 60°C. Thém NaOH vao dé didu chinh do pH vé 4,1
dén 4,3. Khudy dich huyén phu thu duoc trong thoi gian tir 1 dén 1.5 gid & nhiét do
60°C trude khi lam mat vé nhiét do 20°C. Sau khi khudy thém it nhét 1 gid & nhiét do
nay, loc san pham, rira hai lan bing nudc, lam kho so b0 trong dong khi N, va lam kho

hoan toan trong chan khéng & nhiét do 50 dén 65°C. Hiéu suat phd bién: 38 dén 42%.
Budc 2 (lién hop amit)

Nap san phdm tir budc 1 (1,00 duong luong) va 4-metyl-2-(metylamino)-1,3-
thiazol-5-sulfonamit (1,02 duong lugng) vao binh phan tng. Bd sung THF (7,08 thé
tich) va NMP (1,11 thé tich) vao. Lam mat dich huyén phu thu dugc vé nhiét do 0°C
truéc khi bd sung I-etyl-3-(3-dimetyllaminopropyl)carbodiimit hydroclorua (1,23
duong lugng) lam 4 phéan bang nhau trong khoadng khoang thoi gian > 90 phut. Sau it
nhat 2 gid nita & 0°C, 1am 4m h&n hop phan tng dén nhiét do 20°C. & nhiét do nay, tiép
tuc khudy thém 2 gio nita trude khi kiém tra sy chuyén hoa bang HPLC. Sau dé, & nhiét
do tr 10 dén 15°C, bd sung khoang 2% (0,2 thé tich) hdn hop phan Gng vao nuédce (12,3
vol) trong it nht 5 phit. Khudy dich huyén phu 16ng thu dugc & nhiét do 10 dén 15°C
trong it nhit 1 gio trude khi cho phan con lai cua hdn hop phan tng vao trong khoang
thoi gian > 4 giv. Tiép tuc khudy ¢ nhiét do 10 dén 15°C trong thdi gian it nht 0,5 gid

trude khi loc chat ran ra, rira bing nudc va lam kho trén b0 loc Nutsche trong dong khi
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N, khong ddi cho dén khi dit khé (LOD < 45% khéi luong/khéi lugng; LOD: khéi

lugng mat di khi lam kho).

Binh phan tng ce“ip liéu duogc nap san phém thod, THF (8,15 thé tich), va nuéde (dén
1,17 thé tich phu thudc vao LOD ctia san pham thé). Gia nhiét dich huyén phu thu duoc
dén nhiét do 60 dén 65°C va khudy trong thoi gian 1 gir & nhiét do nay. Dung dich gin
nhu trong subt thu dugc dugc cho vao loc tinh nho st dung bd loc Lense c6 thé gia
nhiét duoc gia nhi¢t dén nhiét dd 60°C. Rira lién tuc binh phan ¢ng cép licu, éng din va
b loc bang hdn hop chira THF (0,44 thé tich) va nuée tinh khiét (0,06 thé tich) & nhiét
dd 60 dén 65°C. Thu dich loc gom lai trong binh phan ng riéng va gia nhiét dén nhiét
d6 50 dén 55°C. Cho nuéc (3,23 thé tich) vao dung tich binh phan Gng trong khoang
thoi gian it nhat 30 phat. Tiép tuc khudy ¢ nhiét do 50 dén 55°C trong thoi gian 1 dén
1,5 gi¢ trude khi bd sung tir tr mot phan nudc khac (8,93 thé tich) trong khoang thoi
gian 2 gio. Sau khi khudy trong thoi gian 1 dén 1,5 gid & nhiét do 50°C, lam mat dich
huyén phu thu duge vé nhiét do 5°C trong 2,5 gio' va khudy thém 0,5 gid nita. Sau do,
loc chat ran ra, rira bang nude (3 x 2,96 thé tich) va lam kho so bo trén bod loc Nutsche
trong dong khi N, khong dbi. Thyc hign viéc 1am kho hoan toan trong chan khong &

nhiét o 50 dén 65°C nhd st dung méy lam khé hinh nén. Hiéu sudt phd bién: 78-83%.
Budéc 3 (Tao mudi)

Nap san pham tir budce 2 (1,00 duong luong), etanol (4,96 thé tich) va nudce (4,96
thé tich) vao binh phan tmg. Sau khi gia nhiét dich huyén phai thu duoc dén nhiét do 50
dén 55°C, bd sung axit metansulfonic (1,15 duong lugng) trong thoi gian < 15 phut.
Thuong quan sat thay sy hoa tan hoan toan nguyén liéu ban diu & mdi lan bd sung.
Ngay lap tc trong vong 5 phut sau, giam khudy dén téc do thdp nhat va tao hat hén
hop phéan Gng véi hop chét N-[5-(aminosulfonyl)-4-metyl-1,3-thiazol-2-yl]-N-metyl-2-
[4-(2-pyridinyl)-phenyl]axetamit metansulfonat monohydrat (0,005 duong lugng) duoc
didu ché dudi dang da hinh mong mubn trong thir nghiém trude. Tiép tuc hudy tr tir &
nhiét do 50 dén 55°C trong thdi gian tir 60 dén 90 phit trude khi lam mat vé nhiét do 20
dén 25°C trong thoi gian > 2,5 gio. Sau khi khudy thém 1 gi0 nita, loc chit rédn ra, rira
bang hdn hop etanol/nudce ty 1& 5:2 theo thé tich (3,10 thé tich), lam kho so bd trong
dong khi nito va chuyén vao may 1am kho hinh nén dé 1am kho hoan toan trong chan

khong & nhiét d6 20 dén 60°C.
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Hiéu sudt phd bién: >95%.
Vidy 2:

Vién nén chira 60mg hop chit N-[5-(aminosulfonyl)-4-metyl-1,3-thiazol-2-yl]-N-
metyl-2-[4-(2-pyridinyl)-phenyl]axetamit (dugc tinh dudi dang bazo tw do) theo sang ché

lam hoat chat dugc micron hoa,
Ham lugng hoat chat 14 khoang 59% (tinh trén vién nén khong dugc son ngoai):
Monohydrat ctia axit N-[5-(aminosulfonyl)-4-metyl-1,3-thiazol-2-yl]-

N-metyl-2-[4-(2-pyridinyl)-phenyl]axetamit

axit metansulfonic dang tinh thé, 77,0 mg
Avicel PH 101 118,0 mg
Lactoza, min 40,0 mg
Ac-Di-Sol 20,0 mg
Polyinylpyrolidon 25 10,0 mg
Magie stearat 2,0 mg
Vidu 3:

Thubc md chta 30mg hop chét N-[5-(aminosulfonyl)-4-metyl-1,3-thiazol-2-yl]-N-
metyl-2-[4-(2-pyridinyl)-phenyl]axetamit (dugc tinh duéi dang bazo tu do) theo sang ché

lam hoat chéit duoc micron hoa
monohydrat cua axit N-[5-(aminosulfonyl)-4-metyl-1,3-thiazol-2-yl]-

N-metyl-2-[4-(2-pyridinyl)-phenyl]axetamit

metansulfonic dang tinh thé, dugc micron hoa 38,4 mg
kém oxit 60,0 mg
talc 60,0 mg
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glyxerol 120,0 mg
propylenglycol 40,0 mg
nudc vo trung 80,0 mg
Vi du 4:

Gel chtra 40mg hop chét N-[5-(aminosulfonyl)-4-metyl-1,3-thiazol-2-y1]-N-metyl-
2-[4-(2-pyridinyl)-phenyl]axetamit (duoc tinh dudi dang bazo tu do) theo sang ché lam

hoat chét dugc micron hoa.
Monohydrat cua axit N-[5-(aminosulfonyl)-4-metyl-1,3-thiazol-2-yl]-

N-metyl-2-[4-(2-pyridinyl)-phenyl]axetamit

metansulfonic dang tinh thé, dugc micron héa 51,2 mg
dung dich natri hydroxit 30,0 mg
1,2-propandiol 80,0 mg
glyxerol 20,0 mg
axit polyacrylic 60,0 mg
nudce vo trung 280,0 mg
Vidu §:

Gel chtra 40mg hop chét N-[5-(aminosulfonyl)-4-metyl-1,3-thiazol-2-yl]-N-metyl-
2-[4-(2-pyridinyl)-phenyl]axetamit (dugc tinh dudi dang bazo tu do) theo sang ché lam

hoat chit dugc micron hoa.
Monohydrat cta axit N-[5-(aminosulfonyl)-4-metyl-1,3-thiazol-2-yl]-
N-metyl-2-[4-(2-pyridinyl)-phenyl]axetamit
metansulfonic dang tinh thé, dugc micron héa 51,2 mg
1,2-propandiol 80,0 mg
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glyxerol 20,0 mg
axit polyacrylic 60,0 mg
nudc vo trung 280,0 mg
Vi du 6:

Vién nén chira 50mg hop chat N-[5-(aminosulfonyl)-4-metyl-1,3-thiazol-2-yl]-N-
metyl-2-[4-(2-pyridinyl)-phenyl]axetamit (dugc tinh duéi dang bazo tu do) theo sang ché

lam hoat chét dugc micron hoa,
Ham lugng hoat chit khoang 59% (tinh trén vién nén khong dugc son ngoai):
Monohydrat cta axit N-[5-(aminosulfonyl)-4-metyl-1,3-thiazol-2-yl]-

N-metyl-2-[4-(2-pyridinyl)-phenyl]axetamit

metansulfonic dang tinh thé, dugc micron hda 64,00 mg
Polyinylpyrolidon 25 3.50 mg
Xenluloza vi tinh thé 20,00 mg
Croscameloza natri 10,00 mg
Magie stearat 0.85 mg
Tuy y mang bao phim HPMC 3,00 mg
Vidu 7:

Céu truc tinh thé cua hop chét monohydrat cua axit N-[5-(aminosulfonyl)-4-metyl-

1,3-thiazol-2-yl]-N-metyl-2-[4-(2-pyridinyl)phenyl]axetamit metansulfonic

Cong thuc Cy9H,4N,0,S;, M = 516,62, F(000) = 540, dia khong mau, kich ¢& 0,02
- 0,13 - 0,15mm3, tam ta, nhom khong gian P -1 ,7Z2 =2, a = 9,4908(7A, b = 9,5545(7)
A, c=14,413709) A, o = 86,130(3)°, B = 72,104(3)°, v = 68,253(4)°, V = 1153,68(15)
A3, Deare. = 1,487 Mg m™. Tinh thé nay dugc do trén nhiéu xa ké Nonius KappaCCD ¢
293K nho st dung buc xa K, cia Mo duogc don sic hoa bang graphit c6 A = 0,71073 A,
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Omax = 30,065°. Su truyén tdi thidu/tbi da 0,95/0,99, 1 = 0,370 mm™". B§ COLLECT da
dugc st dung dé thu nhan thong tin va hop nhét. Trong tong sb 43492 phan xa, 6761
phan xa la doc 1ap (r hop nhit = 0,026). Trong sb d6, 4955 duoc xem xét nhu dugc
quan sat (I>3,06(I)) va dugc st dung dé loc 298 thong s6. Céu truc nay duoc lam ro
bang cac phuong phép truc tiép nho sur dung chuong trinh SIR92. Phép loc binh
phuong bé nhit theo F duoc thue hién trén tit ca cac nguyén tir khong phai hydro nho
st dung chuong trinh CRYSTALS. R = 0,0313 (dit liéu quan sat duoc), wR = 0,0432
(tét ca cac dir liéu), muc do pht hop ctia md hinh (GOF) = 1,0736. Mat dd electron con
lai t6i thiéu/tdi da = -0,28/0,33 ¢ A”. Khdi lugng da thirc Chebychev duoc st dung dé

hoan thanh viéc loc.

Céc thong sb ciu trac don tinh thé déi véi monohydrat cta axit N-[5-
(aminosulfonyl)-4-metyl-1,3-thiazol-2-y1]-N-metyl-2-[4-(2-pyridinyl)phenyl]axetamit

metansulfonic dugc thé hién trén Fig.1A.

Céc dinh dac trung cua 16 BXR3NC1 thu duge bang phép phan tinh nhiéu xa bot
tia X duogc thé hién trong Bang 3.

Bang 3: Céc dinh dic trung cia 16 BXR3NC1 thu duoc bang phép phan tinh nhiéu

xa bot tia X (Chiéu birc xa K, ctia Cu),

Gobc Trisd d
(2-Theta °) (Angstrom)
6,5 13,7
12,9 6,8
16,8 5,29
18,9 4,70
19,3 4,61
19,5 4,56
20,0 4,44
22,4 3,97
22,6 3,94
23,2 3,84
23,8 3,74
25,5 3,49
25,9 3,43
28.8 3,10
30,5 2,93
32,7 2,74
35,7 2,51
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Céc tri s6 2-Theta duge lam tron vé 1 sb thdp phan do do Iéch thong thuong 1a +/-
0,1°

Vidu 8:

Viée tiép xitic clia cac con chudt voi hop chét N-[5-(aminosulfonyl)-4-metyl-1,3-
thiazol-2-yl]-N-metyl-2-[4-(2-pyridinyl)phenyl]axetamit trong nghién ctru vé doc tinh
trong 13 tudn dung lidu lap lai dugc thuc hién véi dang bazo tu do cua N-[5-
(aminosulfonyl)-4-metyl-1,3-thiazol-2-yl]-N-metyl-2- [4-(2-pyridinyl)phenyl]axetamit
(bazo tu do) dugc so sanh véi viée tiép Xuc quan sat dugc trong nghién ciru veé ddc tinh
trong 26 tudn dung lidu lap lai dugc thuc hién v6i mesylat monohydrat. Trong ca hai
nghién ctru nay, cdc muc thir nghiém duoc quy dinh 13 0,5% (khbi luqng/thé tich) dich
huyén phi tyloza, va céc néng do6 duoc diéu chinh vé duong lugng N-[5-
(aminosulfonyl)-4-metyl-1,3-thiazol-2-yl]-N-metyl-2- [4-(2-pyridinyl)phenyl]axetamit

dudi dang bazo tu do.

Viée tiép xtic duoc so sanh sau khi dung 10, 50 va 250 mg/kg/ngay ca sau khi
dung lidu thtr nhét (cac ngay 1, 2; Bang 4), cling nhu sau khi dung lidu lap lai trong thoi
gian 13 tudn (Bang 5). C6 su chi thi d6i v6i su tiép xuc cao hon c6 thé sau lidu 10
mg/kg/ngay. Dang chu y 1a sy quan sét thiy rang viéc tiép xtc sau khi dung hop chit N-
[5-(aminosulfonyl)-4-metyl-1,3 -thiazol-2-yl]-N-metyl-2-[4-(2-pyridinyl)phenyl]axetamit
mesylat monohydrat cao hon, sau céac liéu 50 va 250 mg/kg/ngay (duoc diéu chinh vé
duong lugng bazo tu do), so véi viée tiép xtc sau khi dung dang bazo tu do. Murc do
tiép xuc tdng Ién dén 2.7 lan déi voi Crnax Va 4 1an dbi voi AUC. Két luan réng hop chét
N-[5-(aminosulfonyl)-4-metyl-1,3-thiazol-2-yl]-N-metyl-2-[4-(2-
pyridinyl)phenyl]axetamit mesylat monohydrat tao ra su tiép xtic cao hon so véi céc hop
chit khac quan sat duoc sau khi dung céc liéu dang phan ti (50 va 250 mg/kg/ngay) cta
cac duong lugng bazo tu do ctia hop chét N-[5-(aminosulfonyl)-4-metyl-1,3-thiazol-2-
y1]-N-metyl-2-[4-(2-pyridinyl)phenyl]axetamit. Do d6, su ting dang ké & muc do tiép
Xuc nay la chi thi cho cdc déc tinh héa Iy duogc cai thién bdi mudi mesylat [am cho dic
tinh hoa tan thuén loi hon véi su ting dong thoi & su tiép xtic toan co thé so voi su tiép

Xuc quan sat dugc sau khi dung dang bazo tu do.
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Do do6, su cai thién trong tiép xtc nay, sau khi dung mudi mesylat, nghia 1a dat
duoc su tiép xuc cao hon véi thanh phf?m hoat tinh tao ra hi¢u qua cao hon va hang rao
khang virut cao hon, ca hai dugc xem 1a dic tinh can thiét dbi véi viéc diéu tri nhiém
virut. Sy cai thién ca hiéu luc va hang rao khéng virut nay duoc danh gid la cac dac tinh

uu viét di kém v6i ché pham mudi mesylat.

Bang 4: So sanh sy tiép xtc trong nghién ctru tinh ddc 13 tudn (bazo tu do) va tinh
ddc 26 tuan (muéi mesylat) & chudt sau mot lan dung ché phém. M l1a duc, F 1a céi. C,
la néng dd chét phan tich tdi da quan sat dugc; AUC g4y duge xac dinh la ving dudi
noéng do chét phan tich theo thoi gian dén 24 gio sau khi dung lidu; duoc tinh todn bang

cach lay tong xudng/lén tuyén tinh.

Nghién ctru doc tinh | Nghién ctru doc tinh | Ti 1& tiép xuc
13-tudn (13-wts) cta | cia 26-tudn (26-wts) | 26-tuan/13-tun.
dang bazo tu do cia mudi mesylat
monohydrat
Ngay 1 ngay 1
Liéu Gidi Crnax AUC 9.4 Cnax AUC .24y | Chax | AUC .
[mg/kg/ngay] tinh | [ng/ml] | [ngxh/ml] | [ng/ml] | [ngxh/ml] 24)
10 M 13300 87900 16935 118752 1.3 1,4
50 M 30600 248000 70324 633522 2.3 2,6
250 M 53900 567000 133776 | 1982721 2,5 3,5
10 F 15300 159000 17237 175125 1,1 1,1
50 F 35300 409000 77824 912978 2,2 2,2
250 F 68900 966000 146142 | 2473155 2,1 2,6

Béng 5: So sanh su tiép xtc trong nghién ctru tinh doc 13 tudn (bazo tu do) va tinh
doc 26 tuan (muéi mesylat) & chudt vao tudn 13. M 1a chudt duc, F 1a chudt cai. Cp,y 12
néng dd chat phan tich tdi da quan sat duoc; AUC .4y duge xdc dinh 1a ving duéi néng
do chét phén tich theo thoi gian dén 24 gio sau khi dung liéu; dugc tinh toan bang cach

liy tong xubng/lén tuyén tinh.

Nghién ctru doc tinh | Nghién ctru doc tinh Ti 1é tiép xtic 26-
13-tudn (13-wts) cua | ctia 26-tudn (26-wts) tuan/13-tudn
dang bazo tu do clia mubi mesylat
Tuan 13 monohydrat
Tuén 13
Liéu Gioi Crnax AUC .24 Cinax AUC .24y Crnax AUC(0-24)
[mg/kg/ngay] | tinh | [ng/ml] | [ngxh/ml] | [ng/ml] [ngxh/ml]
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10 M 15000 133000 21840 227165 1,5 1,7
50 M 30000 332000 74719 959252 2,5 2,9
250 M 62800 661000 168968 2782092 2,7 4,2
10 F| 25800 211000 25953 321135 1,0 1,5
50 F| 40500 455000 106147 1205651 2,6 2,6
250 F| 83000 1172000 217283 3584983 2,6 3,1
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YEU CAUBAO HOQ

1. Hop chat monohydrat cia axit N-[5-(aminosulfonyl)-4-metyl-1,3-thiazol-2-yl]-N-
metyl-2-[4-(2-pyridinyl)-phenyl]axetamit metansulfonic dang tinh thé.

2.Hop chit monohydrat cua axit N-[5-(aminosulfonyl)-4-metyl-1,3-thiazol-2-yl]-N-
metyl-2-[4-(2-pyridinyl)-phenyl]axetamit metansulfonic dang tinh thé theo diém 1,
trong d6 hop chat monohydrat cua axit N-[5-(aminosulfonyl)-4-metyl-1,3-thiazol-2-yl]-
N-metyl-2-[4-(2-pyridinyl)-phenyl]axetamit metansulfonic dang tinh thé nay la dang da
hinh ctia hgp chat monohydrat cia axit N-[5-(aminosulfonyl)-4-metyl-1,3-thiazol-2-yl]-
N-metyl-2-[4-(2-pyridinyl)-phenyl]axetamit metansulfonic dang tinh thé, dic trung &
chd, mau nhiéu xa tia X cua dang da hinh nay co tri sb goc 2-theta la 6,5, 12,9, 16,8, 18,9,
19,3, 19,5, 20,0, 22,4, 22,5, 23,2, 23,8, 25,5, 25,9, 28,8, 30,5, 32,7 va 35,7 do.

3.Hop chit monohydrat cua axit N-[5-(aminosulfonyl)-4-metyl-1,3-thiazol-2-yl]-N-
metyl-2-[4-(2-pyridinyl)-phenyl]axetamit metansulfonic dang tinh thé theo diém 1 co
dang da hinh nhu dugc mo ta trén Fig. 1A va/hodc mau nhiéu xa tia X nhu duoc mo ta trén
Fig. 1D.

4.Hop chit monohydrat cta axit N-[5-(aminosulfonyl)-4-metyl-1,3-thiazol-2-yl]-N-
metyl-2-[4-(2-pyridinyl)-phenyl]axetamit metansulfonic dang tinh thé theo diém 1, 2
hodac 3 két hop voi axit axetylsalixylic, trifluridin, idoxuridin, foscarnet, xidofovir,
ganxiclovir, axiclovir, penxiclovir, valaxiclovir va/hodc famxiclovir.

5. Duoc phim chira hop chit monohydrat cta axit N-[5-(aminosulfonyl)-4-metyl-1,3-
thiazol-2-yl]-N-metyl-2-[4-(2-pyridinyl)phenyl]axetamit metan-sulfonic theo diém 1, 2
hodc 3 cung véi it nhdt mot chét mang, ta duoc, dung moi va’hodc chit pha loang duoc
dung.
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Khdi lugng phan tir

Z, Ti trong theo tinh todn
F(000)

MO ta va kich thudc tinh thé
Hé s hip thu

Do truyén t6i thiéu/tdi da
Nhiét do

Buc xa (budc song)

Hé tinh thé, nhom khong gian
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® tbi thicu/tdi da

S phan xa thu duoc

S6 phan xa doc 1ap

S6 phan xa quan sat duoc

Sd phan xa duoc loc

r

W

Muc do phu hop cia m6 hinh
Mat do electron con lai
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Fig.1A

C19H24N407S3
516,62

2, 1,487Mg.m™

540

tAm khong mau, 0,02 x 0,13 x 0,15 mm’
0,370mm’"!

0,95/0,99

20°C (293k)

K, cia Mo (A=0,71073 A)

tam ta, P -1

9,4908(7) A

9,5545(7) A

14,4137(9) A

86,130 (3)°

72,104(3)"

68.253(4)"

1153,68(15) A°

2,426°/30,065"

43492

6761 (r hop nhat = 0,026)

4955 (1>3,00(D))

298

0,0313 (dir liu dugc quan sat v6i)
0,0432 (tat ca dir liéu)

1,0736

-0,28/0,33 ¢ A”
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