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Linh vue k¥ thuit dwoce dé cip

Sang ché dé cap dén hop chit monohydrat ctia axit N-[5-(aminosulfonyl)-4-metyl-
1,3-thiazol-2-y1]-N-metyl-2-[4-(2-pyridinyl)-phenyl]axetamit mono metansulfonic dang
tinh thé va dugc pham chira hop chét nay.

Tinh trang k§y thuét cia sang ché

Phuong phap téng hop hop chit N-[5-(aminosulfonyl)-4-metyl-1,3-thiazol-2-yl]-
N-metyl-2-[4-(2-pyridinyl)phenyl]axetamit da duogc biét trong tai liéu Patent EP
1244641 B1, va viée st dung céc thanh phin ¢6 tinh axit bao gdm axit metansulfonic dé
bao ché vién nén chua hop chit N-[5-(aminosulfonyl)-4-metyl-1,3-thiazol-2-y1]-N-
metyl-2-[4-(2-pyridinyl)phenyl]axetamit dwoc nghién min dwgc boc 1§ trong cong b
quéc t& sb WO 2006/103011 Al. Ciing dwoc boc 16 ring hop chit N-[5-
(aminosulfonyl)-4-metyl-1,3-thiazol-2-yl]-N-metyl-2-[4-(2-pyridinyl)phenyl]axetamit
¢6 hoat tinh & dang bao ché ding ngoai dudng tidu hoa, duong éng hodc khu tra (U.

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

Ban chit ky thuit ciia sang ché

Muc dich ctia sang ché 14 d& xuét phuong phap cai tién dé tong hop hop chét N-[5-
(aminosulfonyl)-4-metyl-1,3-thiazol-2-y1]-N-metyl-2-[4-(2-pyridinyl)
phenyl]Jaxetamit va mudi 6n dinh, mudi nay biéu thi tinh 6n dinh trong thoi gian dai ting
va dong hoc giai phéng tir duge phdm duoe céi thién cling nhu dugce phim chira mubi c6

dong hoc giai phong dugc cdi thién nay.

Muc dich cua sang ché dugc giai quyét bang cac dau hiéu ky thuat boc 1o trong
cac diém yéu cau bao hod doc 1ap. Cac dau hiéu cai tién, khia canh va chi tiét khdc cia
sang ché 1a hién nhién tir cac di€ém yéu cau bao hd phu thudc, phan mo ta, hinh vé& va vi

du cta don séng ché nay.

Mo ta van tat cac hinh vé
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Fig.1 thé hién

A) céc thong sé chu trac don tinh thé cia mubi monohydrat cta axit N-[5-
(aminosulfonyl)-4-metyl-1,3-thiazol-2-y1]-N-metyl-2-[4-(2-pyridinyl)phenyl|axetamit
metansulfonic (16 BXR3NC1),

B) phd nhidu xa bot tia X clia mudi monohydrat ctia axit N-[5-(aminosulfonyl)-4-
metyl-1,3-thiazol-2-y1]-N-metyl-2-[4-(2-pyridinyl)phenyl]axetamit ~ metansulfonic (16
BXR3NC1) nhu duoc tinh todn tir dit liéu don tinh thé, va

C) duong phii ctia phd nhiéu xa bot tia X cua mudi ‘monohydrat cia axit N-[5-
(aminosulfonyl)-4-metyl-1,3-thiazol-2-y1]-N-metyl-2-[4-(2-pyridinyl)phenyl]axetamit
metansulfonic cua 16 BXR3NC1 nhu duge do (duong mau xanh) va tinh todn (dugc mau

do).
D) M4u nhiéu xa bot tia X do dugc cua 16 BXR3NCI

Fig.2 thé hién cAu trac nhidu xa tia X‘ clia mudi monohydrat cta axit N-[5-
(aminosulfonyl)-4-metyl-1,3-thiazol-2-y1]-N-metyl-2-[4-(2-pyridiny])phenyl|axetamit
metansulfonic v6i cac cau ndi hydro dugc chi rd. Cau tric nay thé hién rang nguyén tir
nito cua vong pyridinyl (¢ dudi bén phai) dugc proton hoa va cdu ndi hydro duoc tao ra
gifta nguyén tr hydro ma proton hda nito ciia vong pyridinyl va mot nguyén tir oxy cua
anion mesylat, va mot cdu nbi hydro khéc dugce tao ra gita nguyén tir oxy khéc ctia anion
mesylat va hydro ctia phan tr nu¢e trong khi nguyén tir hydro con lai ciia phén to nude

tao ra cau ndi hydro véi nguyén tir oxy cliia mot anion mesylat khac.

Fig.3 thé hién phén tich cdu tric don tinh thé tia X ctia mudi monohydrat ctia axit N-
[5 —(a1nino§ulf0nyl)—4-métyl- 1,3-thiazol-2-y1]-N-metyl-2-[4-(2-pyridinyl)phenyl]axetamit
metansulfonic dusi dang doéng goi trong tinh thé. Céu trac nay thé hién cac hé vong

phenylpyridinyl duoc quay vé huéng dong trong mit phing, Song song vai nhau.
M3 ta chi tiét sang ché

Sang ché dé cp dén phuong phap cai tién dé téng hop hop chét dugc tinh N-[5-
(aminosulfonyl)-4-metyl-1,3-thiazol-2-yl]-N-metyl-2-[4-(2-pyridinyl)pheny!]axetamit

ciing nhu mubi mesylat ctia né. Phuong phap tdng hop cai tién nay bét dau tir cling hop

-3



38197

chit nhu phuong phép tdng hop theo k¥ thuat da biét trong linh VU.’C néy nhung két hop ba
budce phan g bang cach su dung chét dAn xuét cta axit boronic hodc chat phan tng
borolan. Su cai bién ndy gitp cho viéc tong hop hoan chmh d& dang hon do khéng can

thuc hién hai budce tach va tinh ché, dong thoi con co thé 1am ting hidu suét tong hop.

Phuong phap téng hop da biét trudc ddy nhu duge md ta trong patent EP 1244641
Bl & trang 21 bit ddu tr 2-bromopyridin. Trong budc 1, hop chit 2-
trimetylstananylpyridin dugc didu ché vé6i hiu suit tir 45 dén 50% (theo 1y thuyét). Sau
d6;, hop chét 2-trimetylstananylpyridin nay dwgc cho phan tng véi etyl (4-
bromophenyl)axetat d& thu dugc h(jp chét etyl (4-pyridin-2-ylphenyl)axetat v6i hiéu
sudt 75%. Trong budc thir ba, hgp chét etyl (4-—pyridin—2-ylphenyl)axetat dugc xa phong
hoa thanh hop chét axit (4-pyridin-2-ylphenyl)axetic v6i hiéu suét khoang 95% theo 1y
thuyét. Do d6, phuong phap tong hop theo k¥ thuét da biét nhu dugc thé hién dudi day

e

) Br
~ B Buocl \(S”(CHEJ Budc 2, 75%

b
>

N 45 5o°/ Budc 3,, NaOH / EtOH, 95%

 gbm 3 budc véihidu suat tong 1a khoang 34% bao gom hai budc tach va tinh ché
mat thoi gian va doi héi viée st dung dung mdi dé chiét va rira hgp chat mong muodn

cling nhu c4c thiét bi dé tinh ché chung.

Phuong phap tong hop theo séng ché nhu duge thé hién dudi day
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két hop ba budc riéng biét Béng cach st dung chét din xuét clia axit boronic hoac
chét phan ting borolan hogc borinan cho phép viéc tbng hop chat trung gian chu chét 12
axit (4-pyridin-2-ylphenyl)axetic trong mdt giai doan v6i hi€u sudt téng 1a khoang 40%
theo 1y thuyét, tranh dugc hai budc tach va tinh ché theo phirong phép téng hop theo k¥
thuat da biét. -

Mot wu diém nita 1a, viéc si dung chét phan ng chtra boron thuin tién hon so véi
viéc st dung cac hop chét thiéc hitu co doc & chd co thé d& dang loai bo san phém phu
axit boric thu duoc bing dﬁhg dich rira chua nuée. Ngugc lai, hdp chét thiéc hitu co
khéhgv chi 13 vén d& da biét "tr'bng ‘Viéé' XU 1y chc dong thai, ma con duge Iuu ¥ vi hop
chét nay d4 biét 1a gﬁy tap nhiém cho chc san phim thu dugc trong qué trinb tong hop.
Axit (4«p}'fidiri-2~y1phe’ﬁyl)axetic duoc cho phan ung véi 44mety1—2-(metylarniﬁo)—1,3-
thiazol-5-sulfonamit tao ra san phim cudi, sau d6 san pham nay dugc chuyén héa thanh

mudi mesylat monohydrat x4c dinh theo so d6 dudi day.
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Do d6 sang ché dé xult phuong phap tdng hop hop chit N-[5-(aminosulfonyl)-4-
metyl-1,3-thiazol-2-yl]-N-metyl-2-[4-(2-pyridinyl)phenyljaxet-amit va mudi mesylat cua

no6 theo céc budce sau:

Budc A: Cho hop chit A ¢6 cong thirc tdng quat A* sau

" COOR?

trong do
R! biéu thi cho nhém roi di va

R? bidu thi cho gbc alkyl ¢6 1 dén 6 nguyén tir cacbon hodc gbc xycloalkyl ¢6 3

dén 6 nguyén tr cacbon,

phan Gmg voi chat dAn xudt cua axit boronic, chat phan ng boronlan, borinan hodc
axit diboronic trong diéu ki¢n loai nhém R!-H hodc R!-B(OR); va tao ra chat dan xuat

axit boronic trung gian ctia hgp chat A,
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troh_g do, chat Xﬁc tac uu tien cho phan Gng nay la hé chét phéﬁ Ung paladi axetat

véi trietylamin va triphenyvlphos‘phin hodc PdClz(PPhs)z voi trietylainin,

trong d6, chat din xuat axit boronic trung gian nay sau d6 dugce cho phan tng v6i

hop chét pyridin B ¢6 cong thic tdng quat B* sau

R3
e
N A

trong do
R3 biéu thi cho nhém roi di

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

dich kiém clia mudi carboxylat tuong Gng.

Axit (4-pyridin-2-ylphenyl)axetic thu duoc dugc tinh ché bang cach rira don gian
& pH khac va cac budce loc trong, sau do két ta va két tinh, tot hon 13 béng cach diéu
chinh thich hop d6 pH ciia dung dich nudc co tinh axit chira axit (4-pyridin-2-
ylphenyl)axetic bang lugng bazo thich hop dén khoang tri sb tir 3,5 dén 5,0, tot hon 1a
3,8 dén 4,7. Ngoai bude rira va loc don gian, viéc tinh ché thém axit (4-pyridin-2-
ylphenyl)axetic hoac ‘chét trung gian bét ky cia no, ching han, bang cach két tinh lai

hodc séc ky, 1a khéng can thiét.

Budc B: Cho axit (4—py1‘idin-24y1pheny1)axetic thu bdu’(_yc tr bude A phan Gng v6i

hop chét 4-metyl-2-(metylamino)-1 3-thiazol-5-sulfonamit

PHg
H——N\7_/N
S/ ~CHs
O
=S
o “NH,

dé thu duge hqp chét N-[5-(aminosulfonyl)-4-metyl-1,3-thiazol-2-y1]-N-metyl-2-[4-
(2-pyridinyl)pheny!]axetamit c6 cOng thire sau

_7-
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j/W Y xcm
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o

Sau d6, tot nhét 14, hop chit N-[5-(aminosulfonyl)-4-metyl-1,3-thiazol-2-y1]-N-
metyl-2-[4-(2-pyridinyl)-phenyl]axetamit duoc chuyén hoa (theo budc C) thanh
monohydrat van chua duge biét ctia mudi mesylat ctia hop chét N-[5-(aminosulfonyl)-4-
metyl-1,3-thiazol-2-y1]-N-metyl-2-[4-(2-pyridinyl)phenyl]axetamit. Can phai noi o ring
cong bd don qubc té s6 WO 2006/ 1030‘11 Al boc 16 ﬁméi mesylat chtr khong phai 1a

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

Phuong phap theo sang ché dé tbng hop hop chét monohydrat cia axit N-[5-
(aminosulfonyl)-4-metyl- 1 ,3-thiazol-2-y1]-N-metyl-2-[4-(2- pyrldmyl)phenyl] -axetamit
metansulfonic ¢6 thé con bao gdm budc D dé bao ché dugc phdm chia mudi monohydrat

cda axit metansulfonic nay:

Budce D: bao ché duge phém chtra hgp chit monohydrat clia axit N-[5-
(aminosulfonyl)-4-metyl-1,3-thiazol-2-yl]-N-metyl-2-[4-(2-pyridinyl)phenyl]-
axetamit metansulfonic dang tinh thé v6i it nhit mot chét mang duoc dung, ta

* duoc, dung moi va/hodic chit pha loang.

Duoc phém nay co thé dugc bao ché béng cach tron 14n hodc hoa tron hop chét
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 clng véi it nhit mot chat mang

duoc dung, ta dugc, dung mot Vé/hoeflc chét pha loang.
Phuong phép theo sang ché ¢6 thé con bao gdm bude E sau bude D:

Buéce E: b0 sung axit axetylsalixylic, trifluridin, idoxuridin, foscarnet,
. xidofovir, ganxiclovir, axiclovir, penxiclovir, valaxiclovir va/hodc famxiclovir
vao dugc pham chtra hop chat monohydrat cia axit N-[5-(aminosulfonyl)-4-

metyl-1,3-thiazol-2-y1]-N-metyl-2-[4-(2-pyridinyl)phenyl]-axetamit

-8
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metansulfonic dang tinh thé va it nhat mot chét mang dugc dung, ta dugc, dung

mdi-va/hodc chat pha lodng.

Do @9, sau budc E thu dugc duoc phﬁm chtra axit axetylsalixylic, trifluridin,
idoxuridin, foscarnet, xidofovir, ganxiclovir, axiclovir, penxiclovir, valaxiclovir hodc
famxiclovir hodc duoc phdm chta axit axetylsalixylic va trifluridin hodc axit
axetylsalixylic va idoxuridin hodc axit axetylsalixylic va foscarnet hoac axit
axetylsalixylic va xidofovir hodc axit axetylsalixylic va ganxiclovir hodc axit
axetylsalixylic va axiclovir hodc axit 4axetylsalivxyli'c va penxiclovir hodc axit
axetylsalixylic va ValaﬁiClovir hodc axit axetylsalixylic va famxiclovir két hop vé6i hop
chét monohydrat cla axit N-[5-(aminosulanyl).—4-metyl-,1,3-thiazol—Z-yl]-N-mety1-2—[4-
(2-pyridinyl)phenyl]-axetamit metansulfonic dang tinh thé cing vai it nhat mot chit mang
dugc dung, ta duoc, dung moi va/hodc chét pha loang. Do do, sang ché con dé cap dén
dugc phdm chira axit axetylsalixylic hodc axiclovir hodc penxiclovir hodc axit
axetylsalixylic va axiclovir hodc axit axetylsalixylic va penxiclovir va hop chit
monohydrat cua axit N—[5—(aminosulfonyl)—ﬁr-metyl--1,3—thiazol—2fyl]—N—mety1-2--[4-(2-
pyridinyl)phenyl]-axetamit metansulfonic dang tinh th cing véi it nhit mot chét mang
dugc dung, ta duoc, dung mdi va/hoac chét pha lodng. Mot s6 nha cung cép sir dung tén

axyclovir thay cho axiclovir.

Thuat ngit “nhém roi di” nhu duogc st dung trong ban mo ta nay Ja doan phan 1u’
roi di voi mot cdp diénﬁ tlr trong qua trinh pha v lién két d1 ly. Céc nhom roi di nay co
thé 1a anion hodc phan tir trung hoa. Céc nhém roi di anion théng thuong 1a céc
halogenua nhir CI-, Br, val, va este cua sulfonat, nhu para-toluensulfonat '("toSylatv”
TsO"), trlﬂometansultonat ("triflat”, T{O", Cngon ), benzensulfonat (“besylat
CsHssto )hoac metansulfonat (“mesylat”, MsO"). '

Céng thire tong quat A* nhu duoc thé hién dudi day

bao ham tit ca cac este cua axit pheny] axetic ¢6 nhém rdi di trén goc phenyl & vi

tri 4.



38197

Do d6, tdt hon néu R! bidu thi cho —F, —Cl, -Br, -1, -OMs, —~OTf va ~OTs. Nhém
“~OMs” chi -OMesylat, nhém “~OTf” chi ~OTriflat va nhom “~OTs” chi —OTosylat.

Nhom R? biéu thi cho gde alkyl ¢6 1 dén 6 nguyén tir cacbon hodc gbe xycloalkyl
c6 3 dén 6 nguyén tG cacbon, va 6t hon 1la —-CHs;, -C)Hs, -CsHy,
—CH(CH3);, -C4Hy, —CHo-CH(CH3), —CH(CH3)-CoHs, —C(CHs), —CsHu,
~C¢Hys, xyclo-CsHs, xyclo-C4H7,  xyclo-CsHo,  xyclo-CeHin. T6t hon la
—CH;, -CaHs, —CsHz, —CH(CH3), -CsHo, —CHy—CH(CHs), —CH(CHj3)-C2Hs,
C(CHsp, v —CsHu. Pic bigt bt 1 -CH, -CiHs, —CiHr, va
—CH(CHa)a. |

Cac borolan va borinan khac nhau cling nhu chit dan Xuat clia axit diboronic
tuong tng c6 thé duge sir dung trong bude A cia phuong phéap tong hop theo sang ché.
Uu tién 1a borolan ¢6 cong thirc téng quét sau:

i
B
PN
R'O OR"

trong do

R’ va R> doc lap 1a 'n‘hém alkyl mach théng hodc mach nhanh, dugc thé hodc
khong duoc thé bat ky c¢6 1 dén 10 nguyén t& cacbon hodc nhom xycloalkyl ¢6 3 dén 10
nguyén t& cacbon, hogc R’ va R’ ¢6 thé cung véi nguyén t boron tao ra vong
heterocyclic, trong d6 R’ va R’’ ciing nhau tab ra nhém alkylen mach thing hodc phan
nhanh, dugc thé hodc khong dugce thé ¢c6 2 dén 10 nguyén tir cacbon. T6t hon 1a R’ va
R” doc 1ap biéu thi cho -CHs, -CHs, -CiH;, —CH(CHs),
—C4Ho, —CHo—CH(CHs),, —~CH(CH3)—C2Hs, ~C(CHs)s, va —=CsHii. Céc borolan dugc uu

tién.

Céc borolan, borinan va dan xuét ctia axit diboronic duge vu tién:

-10-
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trong a6 R?, RY, R, RY, R® va R doc I4p biéu thi cho nhém alkyl mach thing hodc
phan nhanh, dugc thé hoic khéng duoc thé ¢o 1 dén 10 nguyén tir cacbon hodc nhoém
xycloalkyl ¢6 3 dén 10 nguyén tr cacbon. Uu tién 1a gbe alkyl mach thing ¢ 1 dén 6
nguyén  t¢ cacbbn, va wu  tién  nhét la  —CHs;, - -Gl

—C3Hy va ~CH(CHz ).

Cac vi du dic biét wu tién cho cic hop chit chtra boron néu trén la 4,4,5,5-
tetrametyl[ 1,3 2]d1oxab0rolan (pmacolboran) [1,3 2]d10xaborolan [1,3 Z]dioxaborinan,
5,5-dimetyl[1, 3 2]d10xab0rman 4,6,6- t11metyl[1 3. 2] dloxaborman | 4 4 6,6-
telrametyl[l 2] uoxaoorman : 4,4,5,5,6,6- he*(ametyl[i 3 2] dlo:xaborman
dnsopropoxybman hexahydrobenzo[l 3 ,2]di- oxaborol, 9 - dlmetyl 3,5 - dioxa-4-bora-
trixyclo-[6.1.1.6> 6]decan, 6,9.9-trimetyl-3,5-dioxa-4-bor a—tr1xyclo[6 1.1.6% 6]decan

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

Trong budc A, chét din xuAt ciia axit boronic, chit phan tmg :boronlaﬁ ‘borinan hoic
axit diboronic duoc cho phan ung vdéi hO’p chit A ¢6 cong thirc tdng quat A* dé thu dugc
chit phan mg borolan hoac borinan trung gian ma khong’ du’o" tach hoa(‘ tinh ché. Phan
ung nay c6 thé ducc h3 th’ oang cach su dung céc chit xuc tac ducrc dleu ché tai chd bzmg
cach két hop cac mudi paladl nhwr [Pd(OAL)z] va PdCl; véi trlphenvlphosphm (PPh3),
tri-ortho-tolylphosphin = (P(o-T ol)s), trlxyclohexylphosphm (PCy3),  tri-tert.-
butylphosphin, 1 4-Bis-(diphenylphosphino)-butan (dppb),  va  1,1’-Bis-
(diphenylphosphino)-feroxen dppf hodc chét xdc tac duge tao trude nhu Pd(PPh3).Cla,
Pd(PPhs)s, Fibrecat 1032, va Pd(dppf)Cla v6i su c6 mit cta cac bazo hitu co va vo co

-11-
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khac nhau nhu tnetylamm (Et3N) NaOAc KOAc, va KJPOL; Dbi véi pham ung nay,
Vlec tang nh1et do dén khoan gma 70°C Va 150°C, tét hon 1a gma 80°C va 130° °C, tot
h(m nira la glua 90°C Va 110°C duoc wu tién. Hon nifa, dung mdi khong proton va bt
horn la khong phan cuc Va tét hdn la dung mbi thom nhu benzen hoac toluen hodc xylen

dugc st dung.

Budc A nay cai thién phuong phép tdng hop theo k¥ thut da biét biang cach tranh
duroc viéc st dung céc hop chét thiée hiru co doc 1a vén dé 1on trong viéc lam sach dong

thai cfing nhur cdc san pham thu:c ctia phan ing nay 14 thuoc d& str dung cho con ngu(n

Tiép theo, chat phan (mg axit boronic trung gian dugc cho phéan tmg voi hop chit
pyridinyl c6 cong thirc tdng quat B¥, trong d6 R® biéu thi cho nhém roi di. Do d6 R3 biéu
thi cho -, —Cl, -Br, -1, -OMs, —-OTf va —OTs va t6t hon 12 —C1 hodc -Br.

Este cia axit (4-pyridin-2-ylphenyl)axetic twong tng dugc xu 1y tai ch5 bing bazo
trong nudc dé cét lien két este. C6 thé thuan loi khi gia nhiét cho hon hop phéan ng
trong budc lién hop/xa phong héa dén nhiét d6 vira phai va t6t hon 1a dén nhiét do trong
khoang tir 40°C dén 90°C, 5t hon nita 1a trong khoang tir 45°C dén 80°C, con tot hon
nita 12 trong khoang tir 50°C dén 70°C va tét nhét 12 trong khoang tir 55°C dén 65°C.

Sau khi lam sach va tach san phdm trung gian chinh 13 axit (4-pyridin-2-
ylphenyl)axetic, thu dugc axit (4-pyridin-2-ylphenyl)axetic v6i hiéu sudit it nhat 1a 40%

theo ly thuyét v6i chi mot bude tach va tinh sach.
Céc uu diém khéc ctia phuong phép theo séng ché la:

é Tinh deh va 10a1 bo Pd ban0 cach ru:a lién tuc dung dlCh sén pham ax1t
‘va kiém trong nuée bang dung mdi hitu co (toluen MIBK, EtOAc, MeTHF

V.V.).
e Rﬁthé't Pd bd sung bang cach xir Iy bang than/Xelit.

o Co thé két tinh tir dung dich axit hodc kidm trong nuéc bang céch trung

' hoa (t6t hon 1a & nhiét do ndm trong khoang tir 50 dén 70°C)

Sau (‘fé cho axit (4- pyr1d1n—2 ylphenyl)axeuc phan fing v 4 metyl -2-

(metylamino)-1 3 _thiazol-5-sulfonamit ¢6 cong thirc sau
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hop chit nay duge diéu ché theo phuong phap téng hop duogc bdc 19 trong patent
chau Au sé EP 1244641 B1 dé thu dugc hop chit N-[5-(aminosulfonyl)-4-metyl-1,3-
thiazol-2-y1]-N-metyl-2-[4-(2-pyridinyl)phenyl]axetamit c6 cong thirc sau

\

WC( \[f onS

O/°\NH2

Trong cong bd don quoc té s6 WO 01/47904 A, phéni’rngvlién hop amit dugc mo -
ta nho st dung HOBT (1-Hydroxy-1H-benzotriazol hydrat) trong DMF, chét nay — do
dac tinh d& nb ciia n6 — thudng gay ra cac vén d& trong qué trinh sén xuht & quy mo 16n.
Ngoai ra, trong qua trinh t81 wu héa, dung mdi DMF da d&qc phat hién 1a nguyén nhan

d6i voi nhiéu loai san pham phu (tr cac ché pham loai Vilsmaier).

Diéu ngac nhién 14, céc nd luc dé cai thién didu kién cho phéan tng lién hop dan
dén viéc st dung thanh con0 EDC x HCI (1-etyl-3-(3- dlmetylammopropyl)caubodmmt
hydrocloma) ma khong c6 HOBT trong hon hop dung mdi NMP/THE. Do do, tot hon
néu bude B ciia phuong phap néu trén duoc tién hanh véi EDC x HCI 1am chét lién hop
(khdéng c¢6 HOBT) trong hdn hop dung méi THF / NMP ¢c6 tf 1& tir 10: 1 dén 1:1. Viéc
két tinh lai sau d6 tr THF / nuée dan dén vige rat Pd con ndng do < Sppm. Co thé dat

duoc hidu sut tdng 12> 80% dbi véi qua trinh lién hop va két tinh lai.

Do do6 sang ché con @& cip dén hop chét N-[5-(aminosulfonyl)-4-metyl-1,3- thiazol-
2-y1]—N-metyl-2-[4-(2-pyr1d1ny1)phenyl]axetamlt thu dugc theo phuong phap tbng hop

duoc boc 16 trong ban md ta nay.
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Sau d6, hop 'ch"fit‘N—[5-(aminosulfonylj%—'mety1—1,3-thiazol-Z-yl]-N—metle-[4-(2-
pyridihyl)--phenyl]axétémit nay dugc chuyén hoa thanh mudi mesylat monohydrat dang
tinh thé, mudi ndy chua ting dugce boc 16 trong tinh trang k¥ thuét da biét. Mudi mesylat
khéng ti lugng 1a da duoc biét trong tinh trang k¥ thudt nay, trr mudi mono mesylat
monohydrat xac dinh va ti lugng ¢6 chinh xdc mot mol dwong luong nude va mot mol
duong hrgng mesylat trén mdi mol dwong luong hop chét N-[5-(aminosulfonyl)-4-metyl-

1,3-thiazol-2-y1]-N-metyl-2-[4-(2-pyridinyl)-phenyl]axetamit.

Do dé sang ché d cép dén hop chat ‘monochydrat cua axit N—l[S (alninoéulfdnyl) 4-
me‘yl ,3-thiazol-2-yl1]-N-metyl-2-|4-(2-pyridinyl)- phenyl]axetamlt metansulfonic va dac
blet 1a d& cap dén hop chit monohydrat clia axit N—[S (ammosulfonyl) -4-metyl-1,3-
th1azol—2-yl]-N—metyl—2-[4-(2-pyr1d1nyl)—pheny1]axetamlt metansulfonic dang tinh thé
cling nhu aé cap dén hO‘p chat monohydrat clia axit N—[S-(aminbsulfonyl)—4—mety1—1,3-
thiaZol--Z-yl]-N-métyl-2¥[4-(2-pyridinyl)-phény1]axetamit metansulfonic dang tinh thé c6
thé thu droc va thll.’dif_oc théo phirong phap F‘t(x)ng hop dugc bdc 19 trong ban mo ta nay.
Hop chit monohydrat cla axit N-[5-(aminosulfonyl)-4-metyl-1,3-thiazol-2-yl]-N-metyl-2-
[4-(2-pyridinyl)-phenyl]axet-amit metansulfonic la gin nhu tinh sach (d9 tinh k_hié’t trén
96% khéi lugng, tét hon 12 > 98% khéi lwgng va tét hon nira 1a > 99% khdi lugng) va 1a
monohydrat xac dinh, trc 1a 1 mol hop chét monohydrat cta axit N-[5-(aminosulfonyl)-4-
metyl-1,3-thiazol-2-y1]-N-metyl-2-[4-(2-pyridinyl)-phenyl|axet-amit metansulfonic chura
I mol nude va 1 mol anion mesylat trong cAu trac tinh thé thong thudng nhu duge thé

hién trén cac hinh v& Fig.2 va Fig.3.

Mubi mesjdat rhohbhj?drat dang tinh thé ciia hop chét N-[5 -(éminosulfonyl)-4--1nety1—
1,3-thiaz'01—2-yl]-N-rrietyIQZ— [4-(2-pyridinyl)-phenyl]axetamit dut_rc tao ra tir dung dich qua
bdo hoa ctia hop chit N—[5-(afninosulfonYl)-4-mety1—1,3—thiazol—2-y1]—N-metyl-2—[4-(2—
p'yi'idinyl)-phényl]'axetamit va axit metansulfonic bing cach két tinh dusi cac didu kién
duoc kiém soat. Céc didu kién dugc vu tién cho viée két tinh 12 b6 sung axit metansulfonic
& nhiét d6 cao; va ot hv:m‘lé & nhiét d'cf) nam trong khoe’mg‘tl‘r 30°C dén 9“O°C,‘t6t hon nita
I3 tir 35°C dén 80°C, con tét hon nita 1 tir 40°C dén 70°C, con tét hon nita 12 tir 45°C dén
60°C-va t6t nhét 14 & nhiét d6 tir 50°C dén 55°C vao hdn hop chira dung moi hitu co va
nuéc - chira N--[5--(aminosulfo11yl)—4—1netyl-1,3-t11iazol-2-y1]-N--mety]_-2-- [4-(2-

pyridinyl)phenyl]axet-amit tao ra dung dich qua bédo hoa chira mesylat ctia hop ché.t N-[5-
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(ammosulfonyl) -4- metyl 1,3-thiazol-2- /1]-N-mctyl -2-[4- (?-pvrldmvl)phenyl]a\etamlt

Céc dung moi hitu co ¢o thé trén 1an hoac hoa tan v&i nuée duge vu tién nhu MeOH,
EtOH, n-PrOH, I-PrOH, axetomtrll, THF, axeton. Hon nua, wu tién 13 bo sung tinh the
mAm ctia hop chit monohydrat clia axit N-[5-(aminosulfonyl)-4-metyl-1,3-thiazol-2-yl]-
N-metyl-2-[4-(2-pyridinyl)phenyl]axetamit metansulfonic vao hdn hop qué bdo hoa nay &
nhiét d6 cao nhu 30°C dén 90°C., tht hon 14 35°C dén 80°C, tét hon nita 1a 40°C dén 70°C,
con tdt hon nita 1a 45°C dén 60°C va t6t nhét 1a & 50°C dén 55°C. Viée khudy vira phai
dén cham hdn hgp nay va lam mat tir tir hén hop nay dén nhi¢t do trong phong cting dugc
wu tién. Ngoai ra, uu tién 1a bd sung axit metansulfonic trong thoi gian tir 5 dén 15 phut &
nhiét d cao va gitt hdn hop phan mg thu duge ¢ nhiét d cao nay trong thoi gian tr 0,5
dén 5 giv va t6t hon nira 1a tir 1 dén 2 gid sau khi hoan thanh viéc bd sung axit
metansulfonic. Thuc hién viéc lam mat dén nhiét do trong phong trong thoi gian tir 1 dén
5 gi va tot hon 1a tir 2 dén 3 gidr va sau d6 tot hon 1a khudy tir tir hén hop thém mot gio
nita & nhiét d0 trong phong. Sau dé loc tinh thé ra, rira- bing rugu/nude va tot hon 1a 1am
kho trong chan khong 6 nhiét do nim trong khoang tir 20°C dén 60°C, tdt hon 1a bét dau o
20°C va két thuc & 60°C.

Mubi mésylat mbnohydi'ét dang tinh' thé ctia hop chét N—{S (aminosuifonyl)-ét-
metyl 1,3-thiazol-2- yl]-N—metyl -2-[4-(2- py11d1ny1)phenyl]axetam1t thé hién tinh 6n dinh
trong thot gian dai tang va dong hoc giai phong duoc cai th1en hoic duoc mong doi dac
biét 1a tir céc duoc pham va do do cho phép viéc bao ché dugc pham on dmh t1ong thoi
gian dai. Tinh 6n din.h‘tror'ig thoi gian dai cua mubi mono 1hesy1at mohohydrat dang tinh
thé coa hop chit ’N—[5-(aminosvulfonyl)-4-metyl-1,3-tlliazdl-2—y1]-I\I-'metyi—Z-[4-(2-
pyridihylv)phenyl]axetamit 12 vu viét hon so véi dang bazo tu do cta hop chit N-[3-

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

~ Hon nita, mubi mono mesylat monohydifat dang tinh thé cta hop chit N-[5-
(aminosulfonyl)-4-metyl-1,3-thiazol-2-yl}-N-metyl- 2‘-[4-(’?-byridinﬂ)phenyl]'axetarﬁit oo
thé hién ca tinh & on dmh da hinh so véi dang bazo tu do hoac mudi khéc theo dt lidu néu
trong Bang 1. Dang da hinh chi kha ning mot chit rén tdn tal & nhidu hon mdt cAu triic

tinh thé hoac dang rén.

Bang 1: Tinh 6n dinh trong phén tich nhi¢t va da hinh (Phwong phap dwee st
dung: DSC, TGA)
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Dang | TGA | Tinh 6n dinh nhiét cua hydrat DSC

1xHC1 2,1% khong 6n dinh mét nudc trude khi tan chay
1xMsOH. . 43%. 1. . .. Ondinh. . | mAtnude trude khi tan chay
1xTsOH 5,9% khong 6n dinh mét nurde trude khi tan chdy
Bazo ty do 8,8% khong 6n 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, mudi mono tosylat va bazo tu
do cua hop chét N—[‘S (ammosultonyl) -4-metyl-1,3-thiazol-2 -yl]-N—metyl 2-[4-(2-~
pylldmyl)phenvl]axeramlt

Dang bazo tllf do cling nhu mubi hydroclmua va tosylat tao ra cac hydrat c6 tinh on
dinh nhiét thap va tinh on dlnh da hinh thip. Khi gia nhiét nhe (khoang tir 50°C dén
60°C), ham lugng nude giam s& lam cho mudi va dang bazo tu do nay cuc ki kho thao tac
va xtt ly trong qué trinh san xudt va bao ché. Nguoe lai, dang hydrat cua mudi mono
mesylat thé hién tinh én dinh nhiét va én dinh da hinh cao hon nhidu & nhidt do trén

100°C ﬂleo danh gié bﬁng TGA:

Bazo tu do cua hop chat N-[5-(aminosulfonyl)-4- metyl 1,3-thiazol-2-yl]-N-metyl-2-
[4-(2-pyridinyl)- phenyl]axetamlt tdn tai & bdn dang da hinh va dang vo dinh hinh & nhiét
do trong phong. Ngoau ra, ¢ the phat hlen mot vai solvat ctia "dang bazo ty do nay tuy
thuoc vao dung méi. Dit heu h1en ¢6 khong cho phép viée nhan biét dang 6n dinh nhét
v& mit nhiét dong 11_1'0 Vi tht ca céce 16 dugc tdng hop theo phuong phap da biét biéu th;
nhidu hon mot dinh tan”chéy be‘mg phép' do nhiét lu'ohg quét vi sai. Céc dic tinh Iy hoa
cﬁ’ia cac mudi khac ﬁhau (hydroclorua HCI, mesylat MsOH, tosylat TsOH) ciling nhu

ciia bazo tu do dd dugc nghién ctru va so sénh (xem bang 2).

Bing 2. Sang loc mudi d6i véi hop chit N-[5-(aminosulfonyl)-4-metyl-1,3-
thiaiol¥2-yl]-N-n1etyl-2 [4-(2-pyridinyl)- phenyl]axetaniif ‘n.a. khong 4p dung, n.d.

khong xac dinh, HPL(* sic ky long cao ap, ++ rat tot/cao + tot/cao, - xau/thap, - - rét

xau/thap
Bac tmh Ix 2.* ix T Tax 1x 2x | 1x Bazo | Puge
:  |JHCI | HCI | MsOH | MsOH | TsOH | TsOH | PhCO | tw do dinh béng
s 1 loHm ‘
Xu ly cudi + + + + + + + + | Diduche va
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Pic tinhk | Ix 2% | ix 2% 1x 2x | 1x Bazo | Pwge xic |
HC1 HCI | MsOH | MsOH | TsOH | TsOH | PhCO | tw do dmh bang
OH .
két tinh
Khudy
Tinh én trong mot
dinh phén ++ - e a - -+4- - - na | tudn & nhiét
ly do trong
phong
HPLC:
> 98%,
Bo Atlnh 4 R B . B B + | Phéptinh
khiét . ‘ T | hésbd
‘ - lugng chinh
‘ X4c
: ' o ' ' Nhiéu xa tia
Két tinh -- n.d. + n.d + n.d n.d + X, kinh
, - hiénvi
Tinh tan o
ponne’ | 394 nmd | 1383 | nd | 50| nd | oad | 02 g 00
mL) '
Tinh 6n Bao quan &
dinh phan ++ nd. | -+ n.d . n.d n.d ++ | 90 °C trong
gial ‘ mot *uan

- Céc mudi dihydroclorua (2xHCI), dimesylat (2xMsOH), ditosylat (QXTSOH) va
benzoat (1xPhCOOH) cia dang bazo tu do cda hop chét N_-[5—(ammosulfonyl)—&metyl—
1,3-thiazol-2-y1]-N-metyl-2-[4-(2-pyridinyl)-phenyl]axetamit khong dap img cac tiéu

_chuan vé phep tinh h¢ so ty lugng. Ngoai ra, dang hydrat Cfl‘f’l muo6i monohydroclorua nay

con thé hién su g1am do ket tinh trong qué trinh bdo quan. Hon thé nita, dang bazo tu do

va monotos ylat tao ra cac hydrat c6 tinh bn dinh nhiét thap Jam oho chiing khong thich

] hop dé tao vién nén. Cac két qua nay dugc md tré trong Bang 1 néu trén, trong do tmh |

khong 6n dinh da hinh cua' mu01: hydroclorua, mubi tosylat va, dang bazq tu do duge ban
luén. Do, d6, ngac nhién 1a chi ¢o mudi mono mesylat theo sang che bicu thi tinh on dinh
da hinb va tinh 6n dinh nhiét can thiét nham cho phép viéc san xuit, Xt 1y, va bao ché dac

biét 1a ¢ quy mo san xuat duge pham.

Mot kha nang dé dleu ché ho‘p chat monohydrat clia axit N [5 (ammogu fonyl)-4-
metyl-1,3 -thiazol-2- yH-N -metyl-2- [4 -(2- pyrmlnyl) phcnyl]a\et-amxt metansulfonic dang
tmh thé 1a bang cach hoa tan bazo trong 10 thé fich etanol / nuéce (1:1 ) bé sung 1,15

duwong hr(mg axit metan>u1f0mc ¢ nhlet do tir 50 den 55°C tronsI thosi gian 5 dén 15 ‘phut,

-17-



38197

tao hat v6i 0,5 mol% san phim cudi, 1am on dinh trong thdi gian 1 dén 1,5 gio' & nhiét do

50°C va lam mat dén nhiét d 20 dén 25°C trong khoang thoi gian 2,5 gio.

Sau khi khuéy thém 1 g‘ib, tach mesylat monohydrat dang tinh thé bang cach loc va
1am kho trong chan khong, thu dugc hiu sult > 95%. Nho st dung quy trinh nay, mudi
monchydrat ctia axit N-[5-(aminosulfonyl)-4-metyl-1,3-thiazol-2-yl]-N-metyl-2-[4-(2-
pyridinyl)-phenyl]axet-amit metansulfonic ¢6 df tinh khiét >99% chira Pd ton du voéi

ndng do < 2ppm ¢6 thé duge diéu ché lap lai voi hidu sudt va dd tinh khiét cao nay.

Ngoai ra, hop ch4t monohydrat dang tinh thé cta axit N-[5-(aminosulfonyl)-4-metyl-
1.3-thiazol-2 -yl]-N-metyl -2-[4-(2-pyridinyl)- phenyl]axet -amit metansulfonic ¢6 thé dugc
didu ché & dang da hinh én dlnh va xac dinh va ngoai ra con wanh duoc vide két tiia dong
thoi dang bazo tu do ft tail nho ap dung quy trinh nay. Do do, mebylat monohydrat dang
tinh the theo sang che khong cod hoac gan nhu khong c6 bazo tu do '

'\/Iu(“)i mesylat monohydrat. dang tinh thé nay con thé hién tinh 6n dinh (dudi dang
API tinh khiét va trong ché pham dugc) trong cac nghién cou v& tinh 6n dinh trong thoi
gian dai, c6 dong hoc giai phong tir dugce pham tang va dan den cai thién do kha dung sinh

hoc.

Nhu 18 rang tir Fig.2 thé hién phan tich chu trac don tinh thd tia X ctia hop chat
monohydrat cta axit . N-[5-(aminosulfonyl)-4-metyl-1, 3-thiazol-2-yl}-N-metyl-2-[4-(2-
pyndmyl)phenyl] -axetamit metansulfomc mudi nay duge tao ra tir mesylat va vong
pyrldmyl d Joc proton hoéa. Ho‘n nita, chinh xadc mdt mol duongr lu:(mg nude dugce két hop
vao cAu trac tinh thé 1r0f10 dé cac nguyen i hydro cua pha“l tr nude tao thanh cu ndi
hydlo voi cac ngayen i oxy clia hai phan t mesylat khéac nhau. V1 tri duoc xéac dinh 16
ndy trong mang tinh thé (xem Fig.3) dugc xac nhan bang thuc t& 1a nude chi duge giai
phéng tir tinh thé nay & nhiét do cao, bat dau ¢ nhiét 6 160°C. Do d6. hop chit theo séng
ché. 12 mono mesylat va mono hydrat xéc dinh cua hop phét N-[5-(aminosulfonyl)-4-

metyl-1,3-thiazol-2-y1]-N-metyl-2-[4-(2-pyridinyl)-phenyl]-axetamit.

Hop chét monohydrat cia axit N- [5 (ammosulfonyl) -4-metyl- 1,- -thiazol-2-yl] -N-
metyl 2- [4 -(2- pVUdmyl) phenyl]d)xet-dmlt metansulfomc dang tinh thé theo %ang ché 1a
hO‘p chét hitu dung: dé bao ché uhmc pham dé didu tri Va/hoac phong ngua nhiém virut

herpes vi/hodic ngin chan sx_r truyén virut herpes hoac céc virut herpes. Dt Le_:u duge d()ng
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hoc thu duge tu viée dung lidu’ don ho#ic da liéu & nhitng ngudi tinh nguyén khoée manh
biéu thi bién:dang ndng' do trong huyét thanh theo thoi gian phtt hop v6i chu ky béan hay
kéo dai bidu thi cho ché d0 dung lidu mot 1an mdi ngay hogc it thuong xuyén hon nhu mot
1An mdi tuén. Ndng do trong huyét thanh & ngudi vuot qua ndng o dat dugc trong cac thir
nghiém in vivo va in vitro du dé diéu tri mot cach cé hiéu qua cac bénh nhiém virut herpes
bd don (Herpes Simplex Virus - HSV) & cac m6 hinh dong vat khéc nhau va dé ngin chin

st sao chép virut trong nudi cay t€ bao.

Didu ngac nhién 1a da phéat hién ra 1‘§1ng hop chét monohydrat ciia axit N—‘[S-
(ammosulfonyl) -4- metyl 1, g-thlazol 2- yl]-N metyl -2-[4- (2 pyrldmyl) phenyl]axet—amlt
metansulfonic dang tinh the cod hoat tinh cao chéng lai cic virut herpes va su lay nhidm
gy ra bdi cac virut herpes cha yéu 1a HSV. Do d6 hop chét monohydxat cia axit N-[3-
(ammomhonyl) -4 metyl 1. 3-th1azo] 2-y1]-N-metyl-2-[4- (Z-pyrldmyl) phenyl]axet-amlt
metansulfonic dang tinh thé nay dic biét hitu dung cho viéc diéu tri va/ho#ic phong nglra

bénh do HSV gy ra, va/hodc ngan chin viée truyén virut herpes hodc céc virut herpes.

Nhiém HSV (HSV, typ phu 1 va 2) dudc Xép vao mot trong cac loai r6i loan dé
thdy dua vao vi tr nhlem Nhiém virut herpes ¢ mit, céc tridu chun0 nhm thay duoc
clia benh nay dlroc dan gian 001 1 benh rdp mol, tAn cong Vao mat va mleng Herpes &
mat 1a dang nhidm pho bién nhat. Herpes sinh duc 1a dang nhiém HSV pho bién thi hai.
Mic dﬁnﬁ. Herpes sinh duc phéan 16n du'O’c cho la .chi do HSV-2 giy ra, nhung nhiém
HSV-1 bmh duc dang tang 1én. Cac rdi loan khéc nhu chin mé do Herpeq loét da
Herpes (herpes glad1atorum) viém mit do Herpes (Vlem g1ac mac), viém ndo do nhiém
Herpes ¢:nfo, Viém mang ndo Mollaret, Herpes & tré so sinh, va.co thé 12 bénh liét Bell

cling co thé do HSV gy ra. -

‘Ngoai ra, sang ché d& cap dén hop chit monohydrat dang tinh thé cia axit N-[5-
(amirios ultonyl) 4 metyl 1 ,3-thiazol-2-y1]-N-metyl-2-[4-(2- pvudmyl) -phenyl]axet-amit
metansulfonic két hop voi tac nhén khang viém. Dic biét vu tién 1a su két hop ctia hop
chit monohychat cla axit N-[5- (ammosulionyl) -4-metyl-1,3-thiazol-2-yl]-N-metyl-2-[4-
(2 pyrldmyl) pheny]]axe1 -amit metansulfomc dang tinh thé va axit axetylsalixylic.

Hon thé nita, sang ché d& cép dén hop chét monohydrat cua axit N-[5-

(aminosulfonyl)-4-metyl-1,3-thiazol-2-yl]-N-metyl-2-[4- (2-pyridinyl)-phenyljaxetamit
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metan-sulfonic dang tinh thé két hop véi tac nhan khéang virut. Tét hon néu tac nhan
khang virut pay 13 chét chong chuyén hoa va tét nhit 1a chét tuong tu bazo nito, chat
fuong tu nucleotit hoiic thudc twong tw nucleosit Uu tién hon néu tic nhan khéang virut
hiru dung chéng virut herpes va/hodc chéng lai su truyén virut herpes hodc cac virut
herpes va dugc chon tur nhom gdm cac thudc chira, nhung khong bi giéi han ¢, hodc
gdm co: trifluridin, idoxuridin, foscarnet, xidofovir, ganxiclovir, axiclovir hodc
penxiclovir hodc cac tién dwoc chét tuong ung valaxiclovir hodc famxiclovir. Uu tién
nhét 1a té hop ctia hop chét monohydrat ctia axit N-[5-(aminosulfonyl)-4-metyi-1,3-
thiazol--’z-yl]—Nemvetyl-v,’z—[4—(2-py1jidinyl)—‘pher_1y1]_-axetamit metansulfonic dang tinh thé
va axiclovir hodc penxiclovir hodc cac tién duoc c_hét twong Ung valaxiclovir va

famxiclovir.

T6 hop cta hop chit monohydrat cua axit N—[5n(aminosulfonyl)-ll-inetyl-1,3-
tl'liazol-2;-yl] QN—lnety1—2l[4-(2-pyridinyl)--phényl]axet-amit metansulfonic dang tinh thé va
tic nhan 'hoat tinh khac {ilhl): céc nhan l(hléhg‘ viém, didu bién mién dich, khang Viiu’t vi
du céc vacxin chita benh, ARN nhé gy nhiéu (s1RNA) ohgonucleollt d6i nghia, hat
¢ nano hoic chét (tc ché hip thu Vn ut nhu n—docosanol) c¢6 thé dugce duno dong thoi
trong mc_)'r. duqc pham hoac trong nhleL hon mat du’gc pham, trong d6 mdi duoc pham

chtra it nhAt mdt tac nhan hoat tinh.

Tét hon, hop chat nay dugc st dung cho viéc san xuAt du’oc pham chita hop chat
monohychat cua axit N—[S (ammooulfonyl) -4- metyl 1,3-thiazol- 2—y1J—N metyl-2- [4 (2-
pyrldlnyl)phenyl]a\etamlt metansulfonic dancr tinh thé cuno v6i it nhét mat chat mang
duoc dung, t4 du:o», dur\g moi va‘hoidc chét pha loang. Hop chét monoh /drat ctia axit N-
['5-(am’in()sulfonyl)-él -metyl-1,3-thiazol-2-yl] —N—metyl-..-[4—(2,~pyr1dmyl)phenyl] axetamit
metansulfonic dang tinh thé diroc st dung khong chira hoic gin nhu khong chira dang
bazo tu do cta hop chét N-[S;(aminosulfonyl)-4-mety1-1,3-thiazol--2-yl]—N—metyl-z-[4-(2-
pyridinyl)phenyl]axetamit.

Dudc: pham theo sang ché c6 thé c’ﬁxdc bao ché trong chéit mang hoic chét pha
loang long hoac rén thong thudng hoic chét bd tro du(yc dung thong thuong & lidu
luong thich horp theo céch da b1et Dang bao ché uu tién dum‘ lam thich hop dé str dung

theo duong uong. Céc dang stt dung nay bao gom, vi du, V1en, vién nen, vién nén bao

-20-



38197

ph1m vién nén duoc bao Vlen nang, che pham hposom che pham micro hoac nano,

thuoc bot Va thuoc dat

Tét hon néu duge phdm néu trén chira tr 5 dén 70%, 6t hon nita 12 10 dén 30%
khdi lugng hop chit monohydrat ctia axit N-[5-(aminosulfonyl)-4-metyl-1,3-thiazol-2-
yl]-N—metyl-2-[4-(2~pyridiny1)~phenyl] axetamit metan-sulfonic dang tinh thé (tit ca cac
dit liéu vé phén tram 13 phin trim khdi lugng tinh trén khdi lwong cuia ché phim). Duge
pham thuong chira 2 dén 600mg hop chit monohydrat clia axit N-[5-(aminosulfonyl)-4-
metyl-1 ,3~thiazol-2-y1]—N—métyl-2l[4'—(2-pyfidinyl)~phenyl]axétamit " metan-sulfonic
dang tinh thé, 6t hoti 1a 5 dén 500mg, tdt hon nita 1 10 dén 300mg va dic bigt tot 1a 20
dén 200mg dua trén lidu don. Dugc pham theo séng ché tiy ¥ chira mot hodc nhiéu chat
don, vi dy, duge chon tir nhém bao gf)m xenluloza vi tinh thé, xenluloza soi, canxi
phosphat va manitol. Tt hon néu xenluloza vi tinh thé va manitol dugc sir dung. Thich
hop 1a, dwge »phém,.ngyd chira xenluloza vi tinh thé voi 1119'1._18115;1,111 trong khodng tir 20
dén 80%, tot hon 1a tir 40 dén 80%, dic bt tdt 1a 45 dén 70% va manitol v6i luong
nflm trong khoang tur 1 dén 40%, 16t hon 1a tr5 dén 30%, dédc biét _tét la tor 10 dén 20%.
Duoc phém theo se’mgché €6 thé chira it n_hét mot ta duge lam rd, vi dy, dugc chon tur
nhom gém c6 tinh. bot, - tinh bot. duge gelatin hoa trude, glycolat tinh bot,
polyvinylpyrolidon lién két ngang, natri carboxymetylxenluloza (=natri croscarmeloza)
va muéi cta carboxymetylxenluloza. Co thé st dung hdn hop cta hai chat lam ra. Theo
sang ché‘,.tgu tién 1a st dung natri croscarmeloza. Thich hop 1a dugc phém‘chfxah(céc) ta
duoc lam rd véi luong nam trong khoang tur 3 dén 35%, tf'_)t hon la tar 5 dénSO% va ddc
biét tdt Ia tir 5 dén 10%. Dugc phém theo sang Ché 6 thé chira it nhéAt mot chit 1am tron
dugce chon tir nhom g("imicc'); axit béo va mudi cta chiung. Viée su dung magie stearat

dugc dic biét uu tién.

Duoc pham theo sang ché co thé chira tic nhan tao chay c6 thé 1a 0X1t silic khan
dang keo hodc bot talc. Theo sang ché, dac biét uu tién la %u dung oxit silic khan dang
keo. Thich hop 1a tac nhan tao chay du:oc St dung véi 1Lr0ng nim trong l\hoang tir 0,3
dén 2 0%, c’Iac biét tt Ia nam tmng lxhoang o O 4 dén 1 ,5% va tot nhat 13 nim trong

khoang tir 0 5 den 1%.

Dugc phﬁm duge die biét wu tién theo sang ché bao gom:
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5% dén 30% hop chdt monohydrat cia axit N-[5-(aminosulfonyl)-4-metyl-1,3-
thiazOl'—Z’..-yl]—Né'metyl:-zi[4—(2-;pyricliny].)phenyl]axetamit metan-sulfonic dang tinh thé,
5% dén 10% croscarmellose-natri, 0,5 dén 0,7% magie stearat, 40% dén 70% xenluloza

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

Duoc phém nay co thé duogc dung cho nguoi bénh cin diéu trj voi lidu mot 1an mot
ngay chta khoang tu 20 dén 750mg hop chit monohydrat cua axit N-[5-
(ammosulfonyl) -4-metyl-1,3-thiazol-2- Vl] -N-metyl-2-[4-(2-pyridinyl)-phenyl]axet-amit
metansulfomc dang tinh thé. Du’oc, pham nay c6 thé con dugc ding cho ngudi benh can
didu tr1 ba lan mét ngay, hai 14n mot ngay, mot 14n mdt ngay, ba 1An mdt tudn, hai lan
mdt tudn, hoac mot lan’ mot tudn. Uu tién 12 dung balan mnf tudn, hai lAn mot tudn hoic
mot 1an mot tudn va duqc dac biét vu tién 12 dung mot lan mc_)t tudn, ttc 1a ding mot lan
mdt twdn duge phdm chira tir 400mg dén 600mg 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 theo sang ché. Hon nita, vu. tién lvé‘bét.dﬁu dung hop. chat mesylat
monohydrat theo séngvghé_.vé‘i l_iéu cao, vi du, voi mot lidu ban ﬁﬁu la tr 400mg dén
800mg va tiép tuc dung voi lidu thdp hon 12 tir 100mg dérl_l‘ 150mg mdt ngay-hodc mot

tufm trong khodng thoi gian diéu tri.

Hon thé niia, éz’tﬁg ché ‘con d& xuit duge ‘phémﬂ dé dﬁhg théo’dub’hg ngoai tidu hoa
dugc uu tién Cac duong dung khac 1a quél bi, trong bi, trong da day, tron0 da, ‘trdng
mach trong tmh mach, trong co, trong mang bung, trong mii, trong am dao, trong
mleng, xuyén qua da tllIC trang, dusi da, dué6i ludi, khu tra hodc qua bi. Ngo:u céc chit
din thudc Va/hoac chat’ pha 10ang phd b1en duge pham duge dung chira hop chit
'monohydrat clia axit N—[5-(a.minosulfony;)—ll-mety1—1,3—thlazol-u-yl]-N—metyl--Z-[4-(A—

pjridinyl)-—ﬁhenyl] axet-amit metansulfonic dang tinh thé 1am thanh phan hoat tinh.

U tién hon nita 14 ché pham dung khu trt cta hop chét monoh drat clia axit NF[S—
(ammosulfonyl) -4- metvl 1,3-thiazol- ’?—yl]-N—metyl-A -[4-(2-p /11d1nVl)—phenyl]a>:et~am1t
retansulfonic dang tinh thé dé dung trén da hoac qua da. Céc ché pham dung khu tra
duoc uu tién 12 kem boi da, dudng thé dung cho da, nhii tuon gel d1ch huyen phu

thube m®, dau, son méi va dau thom.
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Che pham co the duoc bo bung cac chit mang, ta duoc théng thuong bat ky, va tiry
y cac thanh phan khac Céc chét bo trg duge uu tién bit ngudn tir thom bao gdm hoic

gdm co: chét bao quan, chat chéng oxy héa, chat dn dinh, chit 1am tan va chét thom.

Thube ma, bdt nhéo, kem va gel ¢6 thé chtra it nhit chét mang thong thuong, vi
du, chit béo tir dong vat va thuc vit, sap, parafin, tinh bot, tragacan, dan xuit cua
xenluloza, polyetylen glycol, silicon, bentonit, axit silicic, talc va oxit k€m hogc hén
hop cta cac chit ndy. Dung dich va nhii twong c6 thé bao gdm cac chit mang thong
thuong nhu dung moi, chit lam tan va chét tao nhil u‘r(rng,v vi du, nude, etanol,
isopiropariol, etyl czirbbriat; etyl axetat, rugu benzylic, benzyl benzolat,'propylerll glycol,
I 3-butyl glyedl, diu, dac bict 12 diu hat bong, diu lac, diu bip, diu oliu, ddu thiu diu
va dau vimg, este cla axit béo glyxerol, polyetylen glycol va este cla axit béo cua
sorbitan hodc l15n hop cda céc chétnfc‘ly_. Dich h'u3fén phti ¢ thé bao _g@m céc chit mang
thong thuong nhu chit pha lodng dang 19ng, vi-du nude, etanol hodc propylen glycol,
tac nhan tao dich huyén_ phi, vi dy, regu isostearylic dugc etoxylat hoa, polyoxyetylen
va este polyoxyetylen sorbitan, xenluloza vi tinh thé, bentonit, aga-aga va tragacan hodc

hon hop cia céc chat nay.

Dugc phim néu trenco thé chitra cac hat lipit trong d6 hop chéflllnohOh"ydfat éf’ié
axit N[5 (mmnobulfonyl) -4-metyl- 1 -thlazol—”-yl] “N-metyl-2-[4- (Z-pvudmyl)
pheny l]a,(et-dmrt metansulfonic ‘dang inh thé c’{uor‘ van Chuyen Dang baoc (,he clia duoc
pham con c6 thé bh!'ra te’i duoe, t}ilr(‘mo duge st dung'trong loai ché pham nay, ‘nhu chit
lam dac chéit 1am’ mem chit 1am 4m, chét hf)at dong bé mat Cchét tao nhii tu‘(mg, chat

bao quan chét chong tao bot nwée hoa, sap ong, lanolin, chét Chy va chat mau.

b

Duorc phcun néu trén ciing c6 thé & dan g gel chtra rugu chtra hop chit monohydrat
cia  axit N—[S (ammosulfonyl) -4- mety'-l 3-thiazol- -yl] N- metyl {4-(2wpyr1d1ny1)
pheny]]axet—amit metansulfonic dang tinh thé va mot hoac nhleu rugu bac fh‘ép hoic
polvol béc thip, nhu utanol pwp3len glyuol hoac glvxeml va chit lam da\, nhu dét
silic. Gel chira diu-i ruQu cung c6 thé chiia dAu tbng hop hoac ap Gel ¢on ¢6 thé chira
‘ chat lam dac “hitu co, nhu Gom arablc gém \dnthan ‘natei’ algmat d3n xuét ctia
xenluloza, t6t hon Ia ihetylxefi]uldza,’ hydroxymetylxenluloza, hydroXyétleenluloza,

hydroxypropylxenluloza, hydroxypropylmetylxenluloza hodic chat larm dic v0. co, nhu
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nhom silicat nhiu bentonit hodc hdn hop clia polyetylen glycol Va'polyetylen»g’fycd

stearat-hodc distearat. -

Dugc pham theo sang ché cd thé chira cac chat bao quan sau: phenoxyetanol, dung

dich formaldehyt, paraben, pentandiol hodc axit sorbit.

P&i v6i chit mang duoc dung, ta duge va/hodc chét pha loang co thé dugc st
dung lam chét mang nhu, t5t hon 1a chat mang tro, nhu lactoza, tinh bot, sucroza,
xenluloza, magie stearat, dicanxi phosphat, canxi sulfat, talc, manitol, ruou etylic (vién
nang dwoc nap ‘dAy bing chat 1ong); chét lién két thich hop bao gdm tinh bot, gelatin,
du’ong tw nhién, chit lam ngot tr ngd, gdm ty nhién va tong hop nhu auama natri
alginat, carboxymetylxenlulo;'a polyetylcn glycol va sap ong, duong nhu sucroza, tinh
bot ¢6 nguén gbe tir lta mj/, ngé, ga0 va khoai tay, gom tu nhién nhu acaxia, gelatin va
tragacan, din xudt tr tdo bién nhu axit alginic, natri alginat va amoni canxi alginat, vat
lidu xenluloza nhu metylxenluloza, natri- carboxymetylxenluloza va hydroxypropyl-
metylxenluloza, polyvinylpyrolidon, va hop chét v6 co nhu magie nhém silicat; chat
lam tron nhulaxit boric, natri benzoat, natri axetat, natri clorua, magie stearat, canxi
stearat, hodc kali stearat, axit stearic, sap ong ¢ diém néng ch_éy €ao, va cac chét lam
tron tan trong nuéc khic nhu natri clorua, natri benzoat, natri axetat, natri oleat,
polyetylen glycol va D,L-leuxin; chﬁt lam 14 (gdy rd) nhu tinh bot, metylxenluloza, gom
guar, tinh bot bién tinh nhu natri carboxymetyl tinh bot, gom ty nhién va tbng hop nhu
gom ca-rop (locust bean), gdm karaya, gom guar, tragacanth va aga, dan xuét_ cua
xenluloza nhu metylxenluloza va natri carboxymetylxenluloza, xenluloza vi tinh thé, va
xenluloza vi tinh thé lién két ngang nhu natri croscarameloza, alginat nhy axit alginic
va natri alginat, d‘ét sét nhu bentonit, va hon hop sui bot;. chét_ mau, chét tao ngot, chét
tao huong, chét bao quén; chit chay trugt, vi dy, silic dioxit va talc; chét h ha hap thy thich
hop la dét sét, nhom oxit, chit pha lodng thich hop l& nudc hodc dung dich
nude/propylen glycol dé tiém ngoai dudng tiéu héa, nude trai cdy, duong nhu lactoza,
sucroza, manitol, va sorbitol, tinh bdt co ngudn gbe tir lda my, ngd, gao va khoai tay, va

xenluloza nhu xenluloza vi tinh the.

Céc vi du sau dtroc dura ra nhim lam o cac phu:(mg an dugc wu tién theo sang ché.
Ngu:m c6 hleu bm trumT binh tr 011g [inh vue ndy s& hiéu ring cac k§ thuat dugc boc 10

trong cac vi du sau day tiéu biéu cho cdc k¥ thuat duge phat hién bdi cac thc gld sang
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ché hoaf df)ng tét Trohg qﬁé trinh thli'c hi¢n sang ché, va do d6 6 thé dugc xem 1a cach
uu tién dé thuc hién sang ché. Tuy nhién, dva trén ban mo ta nay, nguoi cb hleu biét
trung binh trong hnh vuc nay s€ hleu rang nhiéu thay 601 cd thé duge thuc hién trong
cac phuong an cu thé duge boc 16 ndy va van thu duge két qua gidng hodc twong tu ma

khong vuot ra khoi sang ché.

Céac céi bién va cac phuong an thay thé cta céac khia canh khac nhau theo sang ché
la hlen nhién d6i v6i ngudi co hiéu blet trung b1nh trong 11nh vuc nay khi xem xet ban
mé ta nay Do do, phan mo ta nay chi ‘nhim muc dich mlnh hoa va huéng dan cho
ngucn c6 hidu biét tlung binh trong linh vuc nay cach thong dung dé thue hién sang ché.
Chn phal hiéu rang céc dang cia sang ché dugc thé hién va mo ta trong phin md ta nay
duoc 14y lam vi du cho cac phuong an. Cac yéu t6, nguyén lidu c6 thé dugc thay thé
cho céc yéu td va nguyén liéu duoc ldy vi du va mo ta trong ban md ta nay, cac phan va
quy trinh c6 thé duoc bao tén, va cac diu hidu n_hét dinh theo sang ché co thé duoc st
dung mot cach doc 1ap, tat ca déu la hién nhién ddi voi ngudi cb hiéu biét trung binh
trong linh vyc nay sau khi nghién cru ban mo ta nay. Cac thay ddi co thé dugc thuc
hién cho cac yéu td duge mo ta trong ban md ta ndy ma khong vuot khoi sang ché nhu

dugc xac dinh trong céc yéu cau bao ho kém theo.
Vi du thye hién sang ché

Dinh nghia: Nhu duge st dung trong ban mo ta nay, thut ngir “1 thé tich” chi 1L
trén mot kg nguyén liéu ban dau twong tmg (1 thé tich = 1 L/kg nguyén li¢u hodc

nguyén liéu ban dau tuong Ung).

Vi du 1: Téng hop hop chit N-[5-(aminosulfonyl)-4-metyl-1,3-thiazol-2-y1]-N-
metyl-2—[4-(2-pyridiﬁyl)-phenyl] axetamit metansulfonat monohydrat

Bude 1 (lien hop Suzuki-Miyaura va xa phong héa)

Nap bis(triphenylphosphin)paladi(Il) clorua (0,010 duong luong) vao binh phan
ung dugc lam trd va 1am tro lai. Sau d6, 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. B6 sung dung
dich chtta etyl-4-bromophenylaxetat (1,00 dwong lugng) trong toluen (0,82 thé tich)
vao. Gia nhiét dich huyén phi thu dugc dén nhiét do ndm trong khoang 90 dén 95°C
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truée khi cho pinacol boran (1,30 dwong lugng) vao trong khoang thoi gian tir 60 dén
90 phat. Tiép tuc khudy & nhiét do 90 dén 95°C trong thoi gian it nhdt 2 giv nita trudc
khi kiém tra >su: chuyén hoa bang HPLC. Sau khi lam mat vé nhiét do 10°C; nap 2-
clopyridin (1,00 duong luong) vao hdn hop phan tmg. Sau do, bd sung NaOH 30%
(6,00 duong luong) sau d6 gia nhiét dén nhiét do 55 dén 60°C. Tiép tuc khudy & nhigt
d6 nay trong thoi gian it nhat 4 gio trude khi kidm tra su chuyén hoa bang HPLC. Khi
hoan thanh chuyén hoa, trung hoa hdn hgp phan ung & ap suét 30kN/m? (300 mbar) cho
dén khi thu duge 0,8 thé tich san pham chung cat. Pha lodng hdn hgp phéan tmg bang
nuée (2,72 thé tich), 1am mat vé& nhiét do 20°C va cac pha duoc phan tich. Loai bo 16p
hitu co, trong khi dé diéu chinh pH ctia 16p nude vé pH 1 bang céch bd sung HC1 33%
& nhiét do 20°C. B sung MIBK (2,30 thé tich) va Xelit (165g/kg) va kbudy hén hop
thu duoc trong thdi gian it nhat 15 phat & nhiét o 20°C trude khi loai bd chét rén bang
cach loc. Rira binh phan tng va banh loc lién tuc bang nuéc va chuyén dich loc gom lai
vao binh phéan tmg. Céc pha dugc phéan tich va rua 16p nudce hai lan nira bang MIBK.
Sau khi pha lodng bing nuéc, dung dich san phdm c6 tinh axit. trong nudc duge gia
nhiét dén nhiét d6 55°C va loc.qua dém loc dugce nén.chat_béng Xelit & day va than hoat
tinh trén dinb. Rira dém xelit/than hoat tinh nay mot 1an nita bang nudc duge gia nhiét
trude (0,5 thé tich, 55°C) va nap lai dich loc gom lai vao binh phan tng. O nhiét do
20°C, pH duogc diéu chinh v& ~3,0 bing cach bd sung NaOH 30% trude khi gia nhiét
dung dich san phém‘ dén nhiét d§ 60°C. Thém NaOH vao dé diéu.chinh d§ pH vé 4,1
dén 4,3. Khudy dich hu.yén phu thu dugc trong thoi gian tur 1 dén 1,5 gio & nhiét do
60°C truéc khi lam mat v& nhiét do 20°C. Sau khi khudy thém it nhat 1 gio & nhiét do
nay; loc san p_hém,. ria hai lan bang nudc, 1am khd so bd trong dong khi Nz va lam kho

hoan toan trong chan khong ¢ nhiét do 50 dén 65°C. Hiéu.suét phd bién: 38 dén 42%.
Budée 2 (lién hop amit)

Nap sdn _phém tr bude 1 (1,00 duong luong) va 4-metyl-2-(metylamino)-1,3-
thiazol-5-sulfonamit (1,02 duwong lugng) vao binh phan ung. B sung THF (7,08 thé
tich) va NMP (1,11 thé tich) vao. Lam mat dich huyén phii thu dugc vé nhiét do 0°C
trude khi bd sung l-etyl-3-(3-dimetyllaminopropyl)carbodiimit. hydroclorua (1,23
duong luong) lam 4 phan bang nhau trong khoang khoang thoi gian > 90 phut. Sau it

nhét 2 gio nita ¢ 0°C, lam 4m hon hop phan Ung dén nhiét @6 20°C. & nhiét do nay, tiép
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tuc khuAy thém 2 gid nira truée khi kiém tra sy chuyén hoa bang HPLC. Sau d6, & nhiét
d6 tir 10 dén 15°C, b 'sung khoang 2% (0,2 thé tich) hdn hop phan Gng vao nude (12,3
vol) trong it nhét 5 phut. Khudy dich huyén phu long thu dugc ¢ nhiét do 10 dén 15°C
trong it nhit 1 gio' trude khi cho phén con lai cia hdn hgp phan Gng vao trong khoang
thoi gian > 4 gi. Tiép tuc khudy & nhiét do 10 dén 15°C trong thoi gian it nhat 0,5 giv
trude khi loc chét rén ra, rira béng nude va lam kho trén bd loc Nutsche trong dong khi
N> khong ddi cho dén khi du khé (LOD < 45% khdi lugng/khdi luong; LOD: khoi
legng mét di khi 1am kho).

Blnh phan ung cap liéu dugc nap san pham tho, THF (8 15 thé tich), va nudc (den
1,17 thé tich phu thuoc vao LOD cua san pham tho) Gia nhlet dich huyén phu thu duoc
dén nhiét do 60 dén 65°C va khudy trong thoi gian 1 gio & nhiét do nay. Dung dich gin
nhu trong sﬁét thu dudc duge cho vao loc tinh nho st duﬁg b0 loc Leﬁse c6 thé gia
nhidt dwoc gia nhiét dén nhiét do 60°C. Rira lién tuc binh phan tng cAp liéu, éng dan va
bd ]_éc b’ﬁhg'h(:)n hqp chira THF (0,44 thé ‘tich) va nuée tinh khiét (0,06 thé tich) & nhiét
ds 60 dén 65°C. Thu dich loc gom lai trong binh phan tng riéng va gia nhiét dén nhiét
d6 50 dén 55°C. Cho nudc (3,23 thé tich) vao dung tich binh phan Gng trong khoang
thoi gian it nhat 30 phut. Tiép tuc khudy & nhiét dd 50 dén 5 5°C trong thoi gian 1 dén
1,5 gio trude khi bd sung tir tir mot phan nude khéc (8,93 thé tich) trong khoang thoi
gian 2 gid. Sau khi khudy trong thoi gian 1 dén 1,5 git ¢ nhiét do 50°C, lam mét dich
huyén phu thu duoc vé nhiét d6 5°C trong 2,5 gio va khudy thém 0,5 gio nita. Sau do,
loc ‘chétvrén. ra, ria béng nudc (3.x 2,96 thé tich) va lam kho so b trén bd loc Nutsche
trong. dong khi Ny khong déi. Thuc hién.viéc lam kho hoan toan trong. ¢han khong ¢

nhiét d6 50 dén 65°C nho sit dung méy 1am kho hinh non. Hiéu sudt pho bién: 78-83%.
Buée 3 (Tao mudi)

Nap séan phdm tir bude 2 (1,00 duong lugng), etanol (4,96 thé tich) va nudc (4,96
thé tich) vao .binh phan tng. Sau khi gia nhiét dich hu.yénvphﬁ thu dwoc dén nhiét d6 50
dén 55°C, bd sung axit metansulfonic (1,15 dwong luong) trong thoi gian < 15 phut.
Thuong quan sat thdy su hoa tan hoan toan nguyén liéu ban dAu ¢ mdi lan bd sung.
Ngay lap tic trong vong 5 phut sau, giam khudy dén tdc do thép nhit va tao hat hon
hop phan ung véi hop chit N-[5-(aminosulfonyl)-4-metyl-1,3-thiazol-2-yl|-N-metyl-2-

[4—(2-pyridinyl)-ph_enj/1]axetamit metansulfonat monohydrat (0,005 dwong lugng) duge
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diéu ché du6i dang da hinh mong mubn trong thir nghiém trude. Tiép tuc hudy tir tir &
nhiét d.50 dén 55°C trong thoi gian tir 60 dén 90 phit trudc khi 1am mét vé nhiét do 20
dén 25°C trong thoi gian > 2;5 gi¢. Sau khi khudy thém 1 gio nita, loc chét vin ra, rra
bang hén hop etanol/nude ty 16 5:2 theo thé tich (3,10 thé tich), 1am kho so b trong
dong khi nito va chuyén vao may lam kho hinh nén dé 1am kho hoan toan trong chan

khong & nhiét do 20 dén 60°C.
Hiéu suét phé bién: >95%.
- Vidu 2:

Vién nén chua 60mp hop chét N-["\' (ammosujfonyl) -4-metyl- ] J-thlazol 2- yl]-T\T-
metyl 2 [4 2 —pymdmy‘) phenyl]axetarmt (duou tmh dudi dqng bazo tu do) theo sang ché

lam ‘mat cht duxyc micron hoa -
Ham luong hoat chét 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)-phenyljaxetarnit

axit metansulfonie dang tinh thé, - AR - 77,0 mg
Avicel PH101 118,0 mg
Lactoza, min o | "40,0 mg
AcDisol o 20,0 mg
Poiyinylpyfbiidoii 25 - | 10,0 mg
Magie steérat A | 2,0 mg
vV 1 du 3:

Thudc m& chira 30mg hop chét N-[5-(aminosulfonyl)-4-metyl-1,3-thiazol-2-yl]-N-
metyl-2-[4-(2-pyridiny])-phenyljaxetamit (duge tinh dudi dang bazo tir do) theo sang ché

Jam hoat chat dugc micron hoa

monohydrat ciia axit N-[5-( aminosulfonyl)-4-metyl-1,3-thiazol-2-yl}-
| -28-
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*N-metyl-2-[4-(2-pyridinyl)-phenyljaxetamit -

metansulfonic dang tinh thé, dugc micron hoa 38,4 mg

kém oxit N | 60,0 mg
talc 60,0 mg
glyxerol | 120,0 mg
prc;pylehglycol o - 40,0 mg
mié'c vb trtmg T - 800 mg
Vi du 4:

Gel chira 40mg hop chat N-[5-(aminosulfonyl)-4-metyl-1,3-thiazol-2-yl]-N-metyl-
2-[4-(2-pyridinyl)-phenyljaxetamit (dugce tinh dudi dang bazo tu do) theo sing ché 1am

hoat chit dwge micron hoa.
Monohydrat ctia axit N-[5-(aminosulfonyl)-4-metyl-1,3-thiazol-2-yl}-

N-metyl-2-[4-(2-pyridinyl)-phenyljaxetamit

metansulfonic dang tinh thé, dugc micron hoa 51,2 mg
dung dich nétr,i hydroxit SR . 30,0mg
1,2--pfo§andioi - 80,0 mg
gl}/ﬁgerol o - o ;2.0,0 mg
éﬁi_it (IJolyacrﬁflitz R 60,0 mg
nudgce :V,(A) trfmg o 2é0,0 mg
Vi dl_l. 5:‘

Gel chira 40mg hop chit N—[5--(aminosulfonyl)—4-mety1—1,3-;chizizol—Z'-yl]--Nnmetyl-
2-[4-(2-pyridinyl)-phenyl]axetamit (dwoc tinh dudi dang bazo tu do) theo sang ché lam

hoat chat dugc micron hoa.
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Monohydrat cia axit N-[5 -(aminosulfonyl)-4-metyl-1,3-thiazol-2-y1]-

‘N-metyl-2-[4-(2-pyridiny])-phenyljaxetamit

metansulfonic dang tinh thé, dugc micron hoa 51,2 mg
1,2-propandiol 80,0 mg
glyxerol 20,0 mg
aXi{ polyacrylic o | 60,0 mg
nu:&é vO trfiﬁg S - 280,0 mg
Vi d£_1 6:

Vién nénv chra 50mg hop chét N-[5-(aminosulfonyl)—4-me1':y1‘—1f,3—thiazol—?.—yl]-N—
metyl-2+[4-(2-pyridinyl)-phenyl]axetamit (duoc tinh dudi dang bazo i do) theo sang ché

lam hoat chét duoc micron hoa,
Ham luong hoat chit khoang 59% (tinh trén vién nén khong dugc son ngoai):
Monohydrat ctia axit N-[5-(aminosulfonyl)-4-metyl-1,3-thiazol-2-y1]-

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

metansulfonic dang tinh thé, duge micronhdéa - - 64,00 mg
Polyih,j‘/lpy'rolidon 25 3.50 mg
Xeﬁlulbza vi tinﬁ thé o - | 2'0‘,'00 mg
C:ros;:camel'oza na£ri S 10,00 mg‘:
Magie ste;afaf N o | 0.85 mg
| Tﬁy “3’/ mang bao phim HPMC - 3,00 mg
Vi&uﬁ:
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CAu tric tinh thé cta hop chit monohydrat cta axit N-[5-(aminosulfonyl)-4-metyl-

1,3-thiazol-2-y1]-N-metyl-2-[4-(2-pyridinyl)phenyl]axetamit metansulfonic

Cong thirc C19H24N40783, M = 516,62, F(000) = 540, dia khong mau, kich c& 0,02
- 0,13 - 0,15mm?, tam ta, nhoém khong gian P -1 ,Z=2,a= 9,4908(7)A, b= 9,5545(7)
A c= 14,4137(9) A, a = 86,130(3)°, B = 72,104(3)°, v = 68,253(4)°, V = 1153,68(15)
A3, Deae. = 1,487 Mg m?. Tinh thé nay duge do trén nhidu xa ké Nonius KappaCCD &
293K nho st dung birc xa K cia Mo dugc don séc hoa bang graphit ¢ L = 0,71073 A,
Oumax = 30,065°. Sur truyén i thidu/tdi da 0,95/0,99, u = 0,370 mm™. B6 COLLECT da
duge sir dung dé thu nhanA th()ng tin va hop nhét. Trong tdng s6 43492 phan xa, 6761
phan xa 1a doc lap (r hop nhit = 0,026). Trong s do, 4955 dugc xem xét nhu dugc
quan sat (I>3,00(I)) va duge st dung dé loc 298 thong sb. Cau tric nay dwoc.lam 1o
bing cac phuong phéap truc tiép nho st dung chuong trinh SIR92. Phép loc binh
phuong bé nhét theo F duge thuc hién trén tht ca cic nguyén tir khong phai hydro nho
st dung chuong trinh CRYSTALS. R-= 0,0313 (dit liéu quan sat dugc), wR = 0,0432
(tét ca céc dit liéu), mtrc d@d phu hop ctia mé hinh (GOF) = 1,0736. Mat do electron con
lai tbi thiéu/tbi da = -0,28/0,33 ¢ A3, Khéi lwong da thirc Chebychev dugc st dung dé

hoan thanh viée loc.

Céc thong sb chu trac don tinh thé dbi voi monohydlat cia axit N-[5-
(ammosulfonyl) -4- metyl 1 J-thLazolﬁ—yl]—N-metyl -2- [4 (Z—pyrldmyl)phenyl]axetarmt

metansulfonic duorc thé hlen trén Flg 1A,

Céc dinh dic trung cta 16 BXR3NCI thu dugc bing phép phan tinh nhiéu xa bot
tia X dugc thé hién trong Bang 3.

Bang 3: Céc dinh dic trung cla 16 BXR3NC1 thu duge bang phép phan tinh

nhiéu xa bt tia X (C_hiéu bire x2 Kaipna ctia Cu).

Goc Trisd d
(2-Theta °) (Angstrom)

6,5 13,7

12,9 6,8
16,8 5,29
18,9 4,70
193 | . - 46l
19,5 4,56

a1
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20,0 4,44
224 3,97
22,6 3,94
232 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

Céc tri s6 2-Theta duoc 1am tron vé 1 sb thap phan do do 1éch thong thuong 1a +/-

0,1°
Vidu 8:

Viéc tiép xuc cia cac con chudt v6i hop chat N-[5-(aminosulfonyl)-4-metyl-1,3-
thiazol-2-y1]-N-metyl-2-[4-(2-pyridinyl)phenyl]axetamit trong nghién ciu vé doc tinh
trong 13 tudn ding liéu igp lai duoc thuc hién véi dang bazo ty do cia N-[5-
(aminosulfonyl)-4-metyl-1,3-thiazol-2-y1]-N-metyl-2[4-(2-pyridiny])phenyl] axetamit
(bazo tur do) dugc so sénh véi vige tiép xuc quan sat dugce trong nghién ciru vé doc tinh
trong 26 tudn ding lidu lap lai duoc thye hién véi mesylat monohydrat. Trong ca hai
n ghiéh'cﬁu ndy, cdc muc thit nghiém duge quy dinh 1a 0,5% (khéi lugng/thé tich) dich
huyén phi tyloza, va cac néng d0 dwge didu - chinh vé ducmg luong N-[5-
(aminosulfonyl)-4-metyl-1,3-thiazol-2-yl]-N-metyl-2- [4-(2-pyridinyl)phenyl]axetamit

dudi dang bazo tu do.

Vlec t1ep xtc duogc so sanh sau khi dung 10, 50 va 250 mg/lxg/noay ca sau khi
dung liéu thir nhat (uac ngav 1, 2; Bang 4), cung nliw sau khi dung liéu lip ldl trong thoi
glan 13 tudn (Bang 5) Cé su chi thi 601 voi su tlep xiic cao hon ¢6 thé sau lidu 10
mg/kg/ngay Dang chuy 1a sy quan sét thay rang v1ec tlep xnc sau khi dung hop chét Nm
[5 -(ammosul fonyl)-4-metyl-1,3 --thlazol-2-yl] -N-metyl-2-[4-(2-pyri dmyl)pheny]] axetamit
mesylat monohydrat cao hor, sau céo lidu 50 va 250 mg/’kg/ngély (duge didu chinh vé
dﬁ:(mg lixc_rng bazo tu do), so véi vige tiép xuc sau khi dung dang bazo tu do. Muc dd
tiép x0c ting lén dén_ 2.7 1an dbi véi Crax va 4 1An dé.i Vo1 AUC, K,ét luén ring hop ché‘;
N-[3-(aminosulfonyl)-4-metyl-1, 3-thiazol-2-yl}-N-metyl-2-[4-(2-

pyridinyl)phenyl]axetamit mesylat monohydrat tao ra su tiép xic cao hon so véi cc hop
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chét khac quan sat dugc sau khi dung céc lidu ding phan t& (50 va 250 mg/kg/ngay) ctia
cac duong lugng bazo tu.do cua hop chét N-[5-(aminosulfonyl)-4-metyl-1,3-thiazol-2-
y1]-N=metyl-2-[4-(2-pyridiny[)phenyllaxetamit. Do dd, sy tang dang ké o-mirc 4o tiép
xtc nay 1a chi thi cho cac ddc tinh héa ly dugc céi thién boi mubi mesylat 1am cho dic
tinh hoa tan thuén loi hon véi sy ting dong thoi & su tiép xtic toan co thé so véi su tiép

xtc quan sat dugc sau khi dung dang bazo tu do.

Do do, su cai thién trong tiép xtc nay, sau khi dung mudi mesylat, nghia 1a dat
duoe sy tiép xtic cao hon véi thanh phan hogt tinh ta0 12 hiéu qua cao hdnva hang rao
khang virut cao hon c4 hai duoc xem 12 dac tinh can thiét dbi véi viée diéu tri nhidm
virut. Slr céi thlf‘ﬂ ca hlea ur va hang t’dO khang virut nay du:oc danh giala cac dac tinh

Pl v1et dl lfcm Vi ché pham mudi mesylat

Bang 4: So sanh su tiép xtc trong nghién ciru tinh doc 13 tuan (bazo tu do) va tinh
doc 26 tuan (mubi mesylat) & chudt sau mot 1an dung che pham M la duc, I 1a cai. Crax
1a ndng do chit phan tich tbi da quan sét duoc; AUt,(o 2y duoc xac dinh la ving dudi
néng do chét phan uch ﬂleo thoi gian dén 24 ¢ 5310 sau khi diing heu duge tmh toan bang

cach lay tong Yuonv/ lén tuyen tmh

| Nﬂhwn caru dde tmh Nghién ciru dc tinh | Ti 1€ tiép xic
13-tuin (13-wts) clia | cta 26-tudn (26-wts) 26-tuidn/13-
dang bazo ty do cia mudi mesylat tuén.
' o ‘monohydrat
e ] Ngay 1 ngay 1 _ _
Liéu Gi6i | Cmsx | AUC@24) | Cmax | AUCp24) | Crax | AUCq-
[mg/kg/ngay] | tinh ‘| [ng/ml] | [ngxh/ml] | [ng/ml] [ngxh/ml] ‘| 24)
10 .0 | M | 13300 | 87900 | 16935 118752. | 1,3 | 14
50 M 30600 243000 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 ¥ 68900 | 966000 | 146142 | 2473155 | 2,1 | 2.6

" Bang 5:'So sanh su tiép xuc uono nﬂnen cliru tmh doc 13 tuan (bazo tu do) va tinh
doo 26 tudn (mudi mes ylaf) o] chuot 740 *uan 13. M 1a chuot duc, F 1a chuot (dl Cinax 12

ndng do chét phan tich i da quan sat duoe; AUC0-24) dugre xéc dinh 1a ving dum noéng
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do chét phan tich theo thoi giaﬁ_ dén 24 gié‘ sau k‘hi‘ dang liéu; duogc tinh toan »b{z‘"mg cach

14y téng Xﬁéng/ 1én tuyén tinh.

Nghién ciru doc tink
13-tuan (13-wts) ctia

dang bazo tu do

Nghién ctire ddc tinh
clia 26-tudn (26-wts)
ciia muoi mesylat

Ti 18 tiép xtc 26-
tuan/13-tuan

Tuén 13 monchydrat
Tuén 13
Liéu Giéi | Cmax | AUC(24) Cmax | AUC@24) | Cmax | AUC(29)
[mg/kg/ngay] | tinh | [ng/ml] | [ngxl/ml] | [ng/ml] | [ngxh/ml]
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 | 10 | 15
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 CAU BAO HQ

1 . Hop chit monohydrat clia axit N-[5-(aminosulfony!)-4-metyl-1,3-thiazol-2-y1]-N-
metyl-2-[4-(2-pyridinyl)-phenyl]axetamit mono metansulfonic dang tinh thé ¢6 cong

thac sau:

thu duoe boi quy trinh bao gdm céc budec:

a) tao hdn hop gi‘im' dung méi hitu o va nudc chlra N-[5-(aminosulfonyl)-4-metyl-
]_,3-thiazol--2—yl]‘-'N-metyl-;’-[4-¥(2--pyridinyl,)phenyl]—axetamiti trong d6 dung mdi
hitu co téf; hon 12 duge chon tir nhom gém MeOH, EtOH, n-PrOH, i-PrOH,
axeténitfﬂ; THF va axeton,

b) bd sung axit 1'nelt}ansulfonic G nhiét do cao, tot hon 1a & nhiét do gitta 30°C va
90°C, tbt hon nita 14 & nhiét do gifra 35°C va 80°C, con tét hon 1a & nhiét do gitra

© 40°C va 70°C, con tét hon nita 1a ¢ nhiét do gitra 45°C va 60°C va tot nhat 1a &
nhiét do gifta 50°C va 559C vao hdn hop & budc a) dé thu dugc dung dich qua
bao ‘hoa chira. mesylat cia N~[5-(aminosulfonyl}-/l-.vmetyl-_1;3-thiazole2—yl]-N-
metyl-2-[4-(2-pyridinyl)phenyl]-axetamit, v

c) tuy y bd sung cdc tinh thé mAm cta hop chat monohydrat cia axit N-[5-
(aminosulfonyl)-4-metyl-1 ,3-thiazol-2-yl}-N-metyl-2-[4-(2-.
pyridinyl)phenyljaxetamit -Mono metan-sulfonic & phiét do cao gifta 30°C va
90°C, th¢ hon 1a ¢ nhiét do gitra 35°C va 80°C, 5t hon nita la ¢ nhit do gitta
40°C va 70°C, con 6t hon nita 1a ¢ nhiét d gitta 45°C v 60°C va tt nhat 1a &
nhiét do gitta 50°C va 55°C vao dung dich qué bédo hoa thu dugc ¢ budc b),

d) ty y khudy tir vira phai dén chdm dung dich qué b&o hoa thu duoc & bude b)
hodc budce ¢), .
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e) lam rnat cham dung dwh qua bao hoa thu dU’CfC 0 buoc b), buoc c) hoac budc d)
den nhlet do frong phong, : ' |

f) loc lay tmh the thu dwgc va rira tinh thé bang ruou/nuoc va

g) tuy y lam kho tinh thé trong chan khong & nhiét do nam gitta 20°C va 60°C, t6t
hon 12 bt dau ¢ 20°C va két thiic & 60°C.

2. Hop chét monohydrat cta axit N-[5-(aminosulfonyl)-4-metyl-1,3-thiazol-2-yl]-N-
metyl-2-[4-(2-pyridiny])-phenyl]axetamit mono metansulfonic dang tinh thé theo diém
1, trong d6 axit metansulfonic duyc bd sung & budc b) trong thoi gian 5 ‘dén 15 phuat &
nhiét d6 cao va trong d6 hdn hop thu duge duge gitt ¢ nhiét do cao trong thoi gian 0,5
dén'5 gio, tot hon la-trong thoi gian 1 dén 2 gid, sau khi hoan thanh vigc b sung axit
metansulfonic. |
3. Hop chdt monohydrat cla axit N-[5-(aminosulfonyl)-4-metyl-1,3-thiazol-2-yl]-N-
metyl-2-[4-(2-pyridinyl)-phenyl]axetamit mono metansulfonic dang tinh thé theo diém
1 h(oéé 2, trong d6 viéc lam mat _,dén nhi¢t do trong phong duoc thuc hién & budc ¢)
trong 1 dén 5 giv, tot hon la trong 2 dén 3 2io va hdn hop sau do duqc,khuéy. cham
trong mot gio nita ¢ nhiét do trong phong..
4. T6 hop gdm hop chit monohydrat cla axit N—[S (ammosulfonyl) -4-metyl-1,3-
thiazol-2-yl]-N-metyl-2-[4-(2-pyridinyl)-phenyl]axetamit mono metansulfonic dang
tinh thé theo diém bét ky trong sb cic diém néu trén va axit axetylsalixylic, trifluridin,
idoxuridin, foscarnet, xidofovi, ganxiclovir, axiclovir, penxiclovir, valaxiclovir,
famxiclovir va/hogc valganxiclovir. _ o

5. Dugc phim chira hgp chat monohydrat cta axit N- [‘3 (ammosulfonyl) -4-metyl-1,3-
thiazol-2-y1]-N-metyl-2-[4-(2-pyridiny yl)—phenyl]axetamlt mono metansulfonic dang
tinh thé theo diém bat ky trong sd cac diém 1 dén 4. _
6. Duge phim theo diém 5, trong do dugc phdm nay con chira axit axetqualmyhc
trifluridin, idoxuridin, foscarnet, xidofovir, ganxiclovir, axidovir, peunxidovir,
valaxidovir, famxiclovir va/hodc valganxiclovir. » »
7. Dugc phﬁm theo (Iiém 5 hodc 6, trong d6 duogc phém nay con chua it nhat mot chét

mang, t4 duge, dung moi va/hoidc chét,pha loadng duoc. dung.
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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, ciia 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) A3
2,426°/30,065°

43492

6761 (r hop nhat = 0,026)
4955 (1>3,00(I))

298

0,0313 (dit liéu dugc quan sat véi)
0,0432 (tt ca dit liéu)
1,0736

-0,28/0,33 ¢ A’
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