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(54) MUOI HEMI-CANXI DANG TINH THE CUA AXIT (3R,5R)-7-[2-(4-
FLOPHENYL)-5-ISOPROPYL-3-PHENYL-4-[(4-
HYDROXYMETYLPHENYLAMINO)CACBONYL]-PYROL-1-YL]-3,5-
DIHYDROXY HEPTANOIC VA PHUONG PHAP PIEU CHE CHUNG

(57) Séang ché d& cap toi mudi hemi-canxi dang tinh thé cuta axit (3R,5R)-7-[2-(4-
flophenyl)-5-isopropyl-3-phenyl-4-[(4-hydroxymetylphenylamino)cacbonyl]-pyrol-1-yl]-
3,5-dihydroxy-heptanoic va phuong phap diéu ché ching. Trong phuong phap diéu ché
theo sang ché, 4- -(((tetrahydro-pyran-2-yl)oxy)metyl)anilin co the dugc san xuit v6i hidu
suat va do tinh khlet cao mdc du chi phi thip. Dong thot, mudi hemi-canxi dang tinh thé
theo sang ché c6 d6 6n dinh, do hit 4m va do hoa tan tot.
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Linh vue ky thuit dwoe dé cap

Sang ché d& cap dén mudi hemi-canxi dang tinh thé cua axit (3R,5R)-7-[2-
(4-flophenyl)-5-isopropyl-3-phenyl-4-[(4-hydroxymetylphenylamino)cacbonyl]-
pyrol-1-yl]-3,5-dihydroxy-heptanoic va phuong phap diéu ché chiing, cu thé hon 14
dang tinh thé ctia hop chat statin va phuong phap didu ché ching. Cu thé hon nita,
sang ché dé cap dén phuong phéap diéu ché hop chit duoc str dung lam chét phan
tmg dé didu ché hop chét statin v6i d6 tinh khiét cao v6i chi phi thdp va hiéu sut
cao va trong san xuét dai trd ma khong can sir dung bat ky chit xtc tac dét tién nao,
dang tinh thé cia hop chét statin voi ddc tinh vat ly duoc cai thién dang ké va

phuong phap diéu ché tinh thé nay.
Tinh trang k§ thuit ciia sing ché

Mubi hemi-canxi ciia axit (3R,5R)-7-[2-(4-flophenyl)-5-isopropyl-3-phenyl-
4-[(4-hydroxymetylphenylamino)cacbonyl]-pyrol-1-yl]-3,5-dihydroxy-heptanoic
dugc str dung hitu ich lam tac nhén ha lipit mau hodc tdc nhan ha cholesterol mau
bang céch trc ché 3-hydroxy-3-metylglutaryl-coenzym A (HMG-CoA) reductaza dé
trc ché qua trinh tng hop cholesterol trong té bao.

Theo don sang ché Han Qubc sé 1329113, phuong phap didu ché mubi
hemi-canxi cta axit (3R,5R)-7-[2-(4-flophenyl)-5-isopropyl-3-phenyl-4-[(4-
hydroxymetylphenylamino)cacbonyl]-pyrol-1-yl]-3,5-dihydroxy-heptanoic ~ dugc

mo ta nhu sau:
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trong d6: THP la nhém dihydropyranyl, va tBu 1a nhém tert-butyl.

Theo sang ché trén day, phuong phép diéu ché cong thirc II 1am nguyén liéu
khéi dau duge mo ta trong vi du 1, trong d6 quy dinh ring phuong phép didu ché
dugc thuc hién theo phuwong phip dugc md tid trong bai bdo c6 tieu dé
[J.Med.Chem., 41, 26, (1998), 5297-5309] va [Tetrahedron Lett., 43, 30, (2002),
5353], phuong phap nhu sau:

3 dditydropyran, PPTS Pdric
nhiét d6 phong

(4-nitrophenyl)metanol

trong 46, THP 1a nhém dihydropyranyl, va PPTS 1a pyridin para-

toluensulfonat.

Bai bdo néu trén chi ra ring, ruou benzylic cla rugu 4-nitrobenzyl ((4-
nitrophenyl)metanol) dugc bao vé boi nhom 3,4-dihydropyranyl dé tong hop hop
chit ¢6 2b, sau d6 nhém nitro dugc khir boi chit xic tac paladi/cacbon (Pd/C) dé

tao thanh nhom amin, theo d6 hop chit c6 3b dugc téng hop.

Tuy nhién, Pd/C dugc st dung trong phuong phép diéu ché dugc d& cap trén
ddly dé chdy khi tiép xtc v6i khong khi va cang d& chdy hon & trang thai chia
hydro. Do d6, néu phén ung st dung chit xic tac dugc thyc hién trong khong khi,
nguy co dung méi duoc st dung trong phén tmg c6 kha ning béc chéy 1a rat cao
(Thyc hanh than trong trdng phong thi nghiém: Xt Iy va sép dit hoa chét (1995),
470 trang). Hon nita, ngay ca khi chit xuc tac duoc str dung trong phan tng, hiéu

sudt phan rng khong cao va do tinh khiét cua hop chét 3b dugc tao ra cling khong
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cao. Ngoai ra, Pd/C qua dit, do d6 doi hoi chi phi cao trong téng hop hop chét 3b
thong qua phan tng, tir 46 dan dén hiéu qua kinh té thip va thoi gian phan tmg dai.

Do d6, phuong phap khong pht hop dé san xuét dai tra hop chét c6 cong
thirc 3b. Vi vay, dit ra nhu ciu can thiét phai phat trién phuong phép san xuét dai
tra hop chét c6 3b lam nguyén liéu khéi ddu vé6i do tinh khiét va hiéu suét cao, trong
san xuét dai tra mudi hemi-canxi clia axit (3R,5R)-7-[2-(4-flophenyl)-5-isopropyl-3-
phenyl-4-[(4-hydroxymetylphenylamino)cacbonyl]-pyrol-1-yl]-3,5 -dihydroxy-

heptanoic.

Mubi hemi-canxi cua axit (3R,5R)-7-[2-(4-flophenyl)-5-isopropyl-3-phenyl-
4-[(4-hydroxymetylphenylamino)cacbonyl]-pyrol-1-yl]-3, 5-dihydroxy-heptanoic,
dugc diéu ché theo don sang ché Han Quéc s 1329113, c6 d6 hoa tan tét, nhung
khong c6 do 6n dinh va d6 hut 4m tét, do d6 khé duogc luu trit trong thoi glan dai, va
dan dén nguyén liéu vén 1a thanh phan hoat tinh bj phan huy trong qua trinh didu
ché hoic cét trir ché pham. Do d6, ché phim thu dugc c6 thé bi gidm @9 ddng nhit
vé ham Iwong. Vi vay, dit ra yéu clu cén thiét phai phat trién phuong phép ting
cudng dic tinh vat ly ciia hop chit, qua d6 hop chét c6 do dn dinh va d6 hit 4m tbt

hon ma khong 1am gidm do hoa tan.

Tham khdo k¥ thuét hién nay
Tai liéu sang ché
Tai liéu sang ché 1: Pon sang ché Han Quéc sb 1329113
Tai liéu phi sang ché

Tai liéu phi sang ché 1: Goodman va Gilman, Co s dugc 1y tri liéu 841
(Céng ty xuit ban MacMillan, New York, t4i ban Iin thtr 7, 1985)

Tai liéu phi sang ché 2: Thuc hanh than trong trong phong thi nghiém: Xir ly
va sp dit héa chét (1995), 470 trang

Tai ligu phi sang ché 3: J.Med.Chem., 41, 26, (1998), 5297-5309
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Tai liéu phi sang ché 4: Tetrahedron Lett, 43, 30, (2002), 5353
Ban chit ky thuét ciia sang ché

Muc dich ctia sang ché 1a dé xuit phuong phép san xuét dai tra nguyén li€u

khéi dau dugc st dung trong tong hop hop chit statin.

Muc dich khac ctia sang ché 1a d& xudt mudi hemi-canxi cia axit (3R,5R)-7-
[2-(4-ﬂophenyl)-5-isopropy1-3-phenyl-4-[(4-hydroxymetylphenylamino)cacbonyl]-
pyrol-1-yl]-3,5-dihydroxy-heptanoic dang tinh thé hydrat va phuong phép diéu ché

chiing.
MG ta vin tit ede hinh vé

Fig.1-Fig.3 1a céc hinh minh hoa timg mAu nhiéu xa bt tia X trong Gng ciia
cac dang tinh thé I-III cia hemi-canxi cia axit (3R,5R)-7-[2-(4-flopheny])-5-
isopropyl-3 -phenyl-4-[(4-hydroxymetylphenylamino)cacbonyl] -pyrol-1-yl]-3,5-
dihydroxy-heptanoic theo sang ché. Trén cac hinh V&, tryuc hoanh biéu thj 20 (do) va
truc tung biéu thi cudng d6 (dém dugc/gidy - CPS).

MG ta chi tiét sang ché

Séng ché @& xuét phuong phép diéu ché hop chit c6 cong thuc 2, phuong
phép bao gbm:

phén tng hop chét c6 cong thire 1 sau ddy véi amoni format, amoni clorua,
natri dihydrophosphat, hydrazin hodic hdn hop cia ching véi sy c6 mit cua sit,
kém, thiéc, hop chét chira sét, hop chét chtra ké&m, hop chit chua thiée hoic hdn hop

cua ching

[Cong thirc 1]
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[Cong thic 2]

NH,

trong d6, trong hop chit c6 cong thac 1 va 2, R 1a axetyl, benzoyl,
tetrahydropyranyl, metoxy metyl, metoxy etoxymetyl hodc benzyl, t6t nhét 1a
tetrahydropyranyl.

Do d6, tot nhit 13, hop chét c6 cong thirc 1 hodc hgp chit c6 cong thirc 2 ¢6
thé 12 hop chét c6 cong thirc 1-1 hodc 2-1 twong tng sau day.

[Cong thirc 1-1]
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[Cong thic 2-1]

Theo phuong phép cia sang ché, hop chit c6 cong thirc 2 c6 thé thu duge
v6i d tinh khiét va hiéu suét cao trong thoi gian ngin. Ngoai ra, kém, thiéc, sét va
cac hop chit chira ching khong chi c6 d¢ an toan cao ma con ré tién. Thém vao d6,
trong truong hop thuc hién phan tng dé didu ché hop chét c6 cong thic 2 véi su c6
mit ciia k&m, thiéc, sit hodc céc hgp chét cua chiing, thi hiéu suit phén Gng va d6
tinh khiét ciia hop chét thu duge cao. Do d6, phuong phép c6 thé cho phép hop chét
c6 cong thuc 2 duge san xuit dai tra véi chi phi thp, nh& d6, cho phép san xuét dai
tra nhiéu hop chit duoc didu ché bang céch st dung hop chit c6 cong thirc 2. Cuy thé
13, theo phuong phap cia sing ché, mudi hemi-canxi cta axit (BR,5R)-7-[2-(4-
ﬂophenyl)-S-isopropy1-3-phenyl-4-[(4-hydroxymetylphenylamino)cacbonyl]-pyrol-
1-yl]-3,5-dihydroxy-heptanoic c6 thé dwgc san xuét véi chi phi thip mot cach dai

tra voi do tinh khiét va hiu suét cao hon cac phuong phép thong thuong.

Theo séng ché, phan g gifta hop chit co6 cong thirc 1 véi amoni format,
amoni clorua, natri dihydrophosphat, hydrazin hogc hdn hop cta ching ¢6 thé duge
thuc hién véi su c6 mit cua sit hodc hop chét chta sit, kém hodc hop chét chira
kém, thiéc hoic hop chét chira thiée. Cac nguyén liéu ndy khong dit va c6 thé 1am
ting hiéu suét phan mg trong phan tmg giita hop chit dugc bidu didn budi cong
thirc 1 v6i amoni format, amoni clorua, natri dihydrophosphat, hydrazin hoc hdn
hop ctia chung, vi vdy, c6 thé thu duoc hop chét co cdng thirc 2 véi @6 tinh khiét

cao.

-10-
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Sét hodc hop chét chira sit, kém hodc hop chét chua ké&m, hoic thiéc hoac
hop chét chira thiéc 6 gia bing khoang 1/300-1/60 so véi gid ctia Pd/C. Tuy nhién,
sit hodc hop chét chira sit, kém hoiic hop chét chtra kém, hoic thiée ho#ic hop chét
chira thiéc lai c6 thé cai thién higu suit phan tmg ghp ba 1n tré 1én va lam ting do

tinh khiét 1én 10% tré 18n so véi Pd/C.

Theo sang ché, sit hodc hop chét chua sit, kém hodc hop chit chira kém,

hoic thiéc hoic hop chét chura thiéc tdt nhit 1a sit, kém, hoic thiéc clorua (SnCly).

Theo sang ché, phuong phap diéu ché hop chét c6 cong thirc 2 ¢6 thé con

bao gbm viéc chuin bi dung dich chira hgp chét c6 cong thire 1.

Dung dich chira hop chit c6 cong thirc 1 c6 thé duge didu ché bang cach hoa
tan hop chit dwoc bidu dién bang cong thuc 1 trong dung moi. Dung méi c6 thé 1a

rugu C1-C4 mach théng hodc mach nhanh, t6t nhit 13 metanol.

Theo sdng ché, buéc phan g gitta hop chit c6 cong thirc 1 v6i amoni
format, amoni clorua, natri dihydrophosphat, hydrazin hoic hn hgp cua chung c6
thé 1a viéc bd sung amoni format, amoni clorua, natri dihydrophosphat, hydrazin

hodc hdn hop cia ching vao dung dich chira hop chét co cong thirc 1.

Hop chét c6 cong thuc 2 c¢6 thé dugc didu ché bang cach bd sung sit hodc
hop chit chira sit, kém hodc hop chit chita ké&m, hoic thiéc hodc hop chét chtra
thiéc vao dung dich chira hop chét c6 cong thuc 2 rdi tiép d6 bd sung amoni format,

amoni clorua, natri dihydrophosphat, hydrazin hoic hén hgp ctia chung vao.

Theo sang ché, amoni format, amoni clorua, natri dihydrophosphat, hydrazin
hozc hdn hop cua chung c6 thé dugc bd sung vao dung dich chtra hgp chét ¢ cong

thire 1 ¢ nhiét do nim trong khoang tir 5 dén 30°C.

Theo séng ché, hop chét c6 cdng thic 1 ¢6 thé duge diéu ché tir hop chét co

cong thire 3.

[COng thirc 3]

-11-
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Theo sang ché, néu R trong cong thirc 1 14 tetrahydropyranyl, thi hop chét c6
cong thirc 2 ¢6 thé duge didu ché bang phan ng cla hop chit c6 cong thirc 3 véi

3,4-dihydropyran.

Theo sang ché, phan ng ctia hop chét c6 cong thirc 3 c6 thé duoc thyc hién

v6i su ¢6 mit ctia hop chit xic tac pyridin-para-toluensulfonat.

Sang ché @& xuét phuong phép diéu ché hop chét c6 cong thirc 2, phuong
phép bao gbm:

chuin bj dung dich chira hop chét c6 cong thirc 1 sau day; va

chudn bj chét phan tng bang cach bd sung sit, k&m, thiéc, hop chét chura sét,
hop chét chia kém, hop chét chira thiéc hoiic hon hop cuia chiing, va amoni format,
amoni clorua, natri dihydrophosphat, hydrazin hodc hén hop cia chiing vao dung
dich.

[Cong thirc 1]

[Cong thirc 2]

-12-
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trong do, trong cdng thirc 1 va 2, R 13 axetyl, benzoyl, tetrahydropyranyl,
metoxy metyl, metoxy etoxymetyl hoic benzyl, t6t nhét 1a tetrahydropyranyl.

Theo sang ché, amoni format, amoni clorua, natri dihydrophosphat, hydrazin
ho#c hdn hop cia chung c6 thé dugc bd sung vao dung dich chira hop chit c6 cong
thire 1 & nhiét 46 ndm trong khoéng tir 5 dén 30°C, t6t hon 13 nim trong khoang tir
10 dén 25°C, va t6t nhét 1a khoang 20°C.

Theo sang ché, chét phan tmg 6 thé dugc hdi lru & nhiét do nim trong
khoang tir 40 dén 80°C, tét hon 12 nim trong khoang tir 45 dén 75°C, va tét nhét I
khoang 65°C.

Sang ché d& xuit phuong phap didu ché hop chét ¢6 cong thirc cong thirc A

sau ddy, dong phan cia nd, hoic mubi cia né, phuong phép bao gom:

diéu ché hop chiét c6 cong thire 2 bing phéan ng ctia hop chét co cong thire 1
v0Oi amoni format, amoni clorua, natri dihydrophosphat, hydrazin hodc hdn hop cta
ching v6i sy 6 mit cla sat, kém, thiée, hop cht chra sét, hop chét chira kém, hop

chat chira thiéc, hodc hdn hop ciia ching.

[Cong thirc 1]

-13-
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[Cong thirc 2]

N,

-14-
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trong do, R 1a axetyl, benzoyl, tetrahydropyranyl, metoxy metyl, metoxy
etoxymetyl hodc benzyl, tt nhit 13 tetrahydropyranyl.

Séng ché cho phép hop chét c6 cong thirc 2 dugc san xuit véi chi phi thép
mot céch dai tra v6i do tinh khiét va hiéu suét cao, cu thé 14, hop chét ¢6 cong thirc
A, ddng phan cta né hodc mudi cta né, duge didu ché bang cach sir dung hop chét
c6 cong thirc 2 1am chit phan g, c6 thé thu duoc véi d6 tinh khiét va hiéu suét

cao, va dugc san xuat dai tra véi chi phi thap.

Phuong phap diéu ché hop chét c6 cong thiic A, dong phén ctia n6 hoic mudi

cia n6 dya trén cong thirc 2 duge mb ta trong don sang ché Han Qubc s6 1329113.

Theo sang ché, mudi 1a hop chét dugc didu ché tir mudi kim loai hoic bazo
hitu co. Mubi kim loai c6 thé 13, nhung khéng gi6i han, muéi lithi, mubi natri, muéi
kali, mubi canxi, mudi magie, mubi kém va mubi nhom. Mubi duoc diéu ché béng
cach sir dung bazo hitu co ¢6 thé 1a mudi duoc didu ché béng céach st dung, nhung
khong gidi han, axit amin, amin, amoni mono-ankyl, amino diankyl, amoni triankyl,
N-metyl glucamin ho#c cac hop chét tuong ty, cy thé 14 mudi dugc didu ché bang
cach str dung glyxin, arginin, lyzin, trimetylamin, amoni, pyridin, picolin hoic chét

trong tu.

Tt nhét 13, mudi c6 thé 12 hemi-canxi ctia hop chét c6 cong thirc A, va mudi
¢6 thé 14 hemi-canxi cia axit (3R,5R)-7-[2-(4-ﬂopheny1)-5-isopropy1-3-phenyl-4-
[(4-hydroxymetylphenylamino)cacbonyl] -pyrol-1-yl]-3,5-dihydroxy-heptanoic, cu
thé 12 hop chét c6 cong thirc B sau day.

[Cong thirc B]

-15-
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12Ca™

trong d6, phuong phap diéu ché hop chét co cong thirc B dya trén cong thirc
2 giéng nhu phuong phép dugc mo ta trong don sang ché Han Qudc s6 1329113.

Séng ché dé xuét phuong phap diéu ché hop chét ¢ cong thirc A sau day,

ddng phan cuia né hogic mubi cua né, phuong phap bao gém:
chudn bj dung dich chira hop chét c6 cong thirc 1 sau day; va

diéu ché hop chét c6 cong thirc 2 bing cach bd sung sat, k&m, thiéc, hop chit
chita sit, hop chét chira kém, hop chit chua thiée hodc hdn hop cia ching, va
amoni format, amoni clorua, natri dihydrophosphat, hydrazin hodc hdn hgp cla

chung vao dung dich.

[Cong thuc 1]

[Cong thirc 2]

-16-



28368

[Cong thirc A]

trong d6, R 1a axetyl, benzoyl, tetrahydropyranyl, metoxy metyl, metoxy
etoxymetyl hodc benzyl, t6t nhit 1a tetrahydropyranyl.

Theo séng ché, mudi ciia hop chit c6 cong thirc A nhu da duge mé ta & trén,
tot nhat 13 mudi hemi-canxi ciia hop chét c6 cong thirc A, c6 thé 13 mudi hemi-canxi
cua axit (3R,5R)-7-[2-(4-flophenyl)-5 -isopropyl-3-phenyl-4-[(4-
hydroxymetylphenylamino)cacbonyl]-pyrol-1-yl]-3,5 -dihydroxy-heptanoic.

-17-
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Sang ché d& xuit dang tinh thé mubi hemi-canxi cua axit (3R,5R)-7-[2-(4-
flophenyl)-5-isopropyl-3-phenyl-4-[(4-hydroxymetylphenylamino)cacbonyl]-pyrol-
1-yl]-3,5-dihydroxy-heptanoic, vén 13 hop chit c6 cong thirc B.

[Cong thirc B]

|12ca

Dang tinh thé c6 thé 12 hydrat ciia mubi hemi-canxi cua axit (3R,5R)-7-[2-(4-
flophenyl)-5-isopropyl-3-phenyl-4-[(4-hydroxymetylphenylamino)cacbonyl]-pyrol-
1-yl]-3,5-dihydroxy-heptanoic, v6n 12 hop chét c6 cong thirc B, t6t nhét 1a trihydrat

cua no.

Theo sang ché, dang trihydrat tinh thé cta hop chit c6 cong thirc B thé hién
d6 6n dinh va d6 hit 4m t&t hon so v6i hop chat duge didu ché bing phuong phap
thong thuong dugc mé ta trong don sang ché Han Quéc sb 1239113, do d6 d én
dinh dugc duy tri trong mot thoi gian dai sau khi diéu ché, va khoéng hip thy hoi 4m
xung quanh. Do d6, trong trudng hop diéu ché hodc luu trit ché phim bang céch st
dung dang tinh thé cua sang ché 1am thanh phén hoat tinh, thi ché pham c6 thé duy
tri 6 4m khéng thay ddi trong mét thoi gian dai. Ngoai ra, theo sang ché, dang tinh
thé cua hop chét c6 cong thirc B thé hién d6 hoa tan cao, do d6 thé hién hi€u qua

duoc 1y tbt.

-18-
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Sang ché @ xuit dang trihydrat tinh thé I cia mudi hemi-canxi cua axit
(3R,5R)-7-[2-(4-flophenyl)-5-isopropyl-3-phenyl-4-[ (4-
hydroxymetylphenylamino)cacbonyl]-pyrol-1-yl]-3,5-dihydroxy-heptanoic.

Theo sang ché, dang tinh thé I c6 mAu nhidu xa bot tia X (XRD) str dung birc
xa CuKa cho thdy dinh & goc nhifu xa 20 bing 5,38°:0,2°, 9,46°+0,2°,
11,22°+0,2°, 18,84°+0,2°, 19,18°+0,2°, 20,70°+0,2° va 22,68°+0,2°, t6t hon 13 dang
tinh thé I c6 mAu nhifu xa bot tia X sir dung burc xa CuKa cho thiy dinh & géc nhiéu
xa 20 bﬁng it nhét mot gid tri dugc chon tir nhém bao gém: 11,86°+0,2°,
22,00°+0,2°, 23,86°+0,2° va 24,48°+0,2° ciing nhu 5,38°+0,2°, 9,46°+0,2°,
11,22°40,2°, 18,84°+0,2°, 19,18°+0,2°, 20,70°+0,2° vi 22,68°+0,2°, va tbt nhit 13
dang tinh thé I c6 mAu nhidu xa bét tia X sir dung birc xa CuKa cho thdy dinh & géc
nhifu xa 20 bing 11,86°+0,2°, 22,00°+0,2°, 23,86°+0,2°, 24,48°+0,2°, 5,38°+0,2°,
9,46°+0,2°, 11,22°+0,2°, 18,84°+0,2°, 19,18°+0,2°, 20,70°+0,2° va 22,68°+0,2°.

Theo sang ché, dang tinh thé I cia mubi hemi-canxi cua axit (3R,5R)-7-[2-
(4-ﬂophenyl)-5-isopropy1-3-pheny1-4-[(4-hydroxymety1phenylamino)cacbonyl]-
pyrol-1-yl]-3,5-dihydroxy-heptanoic thé hién d6 6n dinh va do hat 4m t6t hon, do
hoa tan twong dwong, so v6i hop chit dugc diéu ché theo phuong phép duge mo ta

trong don sang ché Han Quéc sb 1329113.

Vi dang tinh thé I kh6 hat 4m, nén n6 c6 thé duy tri trang thai hydrat gidng
nhau trong m{t thoi gian dai, va ciing duy tri dugc d9 6n dinh ma khong bi phan
hity hogic bi bién dbi thanh chit khic ngay ca khi dugc luu trit trong mdt thoi gian
dai. Do d6, dang tinh thé I duy tri trang thai giéng nhau trong khi luu trit dang tinh
thé I hoic didu ché ché phém st dung dang tinh thé I, hodc thdm chi sau khi diéu
ché ché pham chira dang tinh thé I, do d6 duy tri 6n dinh tinh ddng nhét v& ham
lugng ctia ché phdm trong mot thoi gian dai, va khong doi hoi bat ky didu kién luu
trit kho khin nao va bt ky quy trinh diéu ché ché phim khé khin nao d& duy tri 46

n dinh, vi vay phu hop dé san xuét dai tra.

Ngoai ra, dang tinh thé 1 cho théy do hoa tan cao. Vi viy, néu dugce sir dung,

dang tinh thé I c6 thé thé hién hiéu qua tri lidu tbt.
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Sang ché dé xuit mudi hemi-canxi cua axit (3R,5R)-7-[2-(4-flophenyl)-5-
isopropyl-3-phenyl-4-[(4-hydroxymetylphenylamino)cacbonyl]-pyrol-1-yl]-3,5-
dihydroxy-heptanoic dang trihydrat tinh thé II.

Theo sang ché, dang tinh thé II c6 mAu nhidu xa bt tia X st dung birc xa
CuKa cho thdy dinh & géc nhidu xa 26 bang 5,46°+0,2°, 9,50°4£0,2° va 19,30°+0,2°,
tot hon 1a dang tinh thé I c6 mAu nhidu xa bt tia X sir dung birc xa CuKa cho thiy
dinh & gbc nhiéu xa 20 b%lng it nhat mot gia tri dugc chon tir nhém bao gdm:
5,78°+0,2°, 11,16°+0,2° va 20,84°+0,2° ciing nhu 5,46°+0,2°, 9,50°+0,2° va
19,30°+0,2°, va tdt nhét 12 dang tinh thé II ¢6 mAu nhidu xa bot tia X sit dung birc
xa CuKa cho thdy dinh & goc nhidu xa 20 bing 5,78°+0,2°, 11,16°+0,2°,
20,84°+0,2°, 5,46°+0,2°, 9,50°+0,2° va 19,30°+0,2°.

Sang ché dé xult mudi hemi-canxi cta axit (3R,5R)-7-[2-(4-flophenyl)-5-
isopropyl-3-phenyl-4-[(4-hydroxymetylphenylamino)cacbonyl]-pyrol-1-yl]-3,5-
dihydroxy-heptanoic dang trihydrat tinh thé IIL.

Theo sang ché, dang tinh thé ITI c¢6 mAu nhifu xa bot tia X st dung birc xa
CuKa cho thy dinh & goc nhidu xa 20 bang 21,90°+0,2°, 8,04°+0,2°, 8,11°+0,2° vi
13,07°+0,2°, t6t hon 1a dang tinh thé IIT c6 m3u nhidu xa bot tia X st dung birc xa
CuKa cho thiy dinh & goc nhidu xa 20 bang it nhat mét gi tri duge chon tir nhém
bao gdm: 14,02°40,2°, 17,23°+0,2°, 18,98°+0,2° va 23,46°:0,2° ciing nhu
21,90°£0,2°, 8,04°+0,2°, 8,11°+0,2° va 13,07°+0,2°, va tét nhét 1a dang tinh thé III
c¢6 mau nhiéu xa bot tia X sir dung birc xa CuKa cho thdy dinh & géc nhidu xa 20
bing 21,90°£0,2°, 8,04°+0,2°, 8,11°+0,2°, 13,07°+0,2°, 14,02°40,2°, 17,23°+0,2°,
18,98°+0,2° va 23,46°+0,2°.

Theo séng ché, cac dang trihydrat tinh thé IT va I1I ctia mudi hemi-canxi cia
axit (3R,5R)-7-[2-(4-flophenyl)-5-isopropyl-3-phenyl-4-[(4-
hydroxymetylphenylamino)cacbonyl]-pyrol-1-y1]-3,5-dihydroxy-heptanoic thé hién
d 6n dinh va d¢ hut 4m 5t hon nhiéu, va do hoa tan twong duong, so véi hop chit
dugc diéu ché theo phuong phdp duge md ta trong don sang ché Han Quéc sb
1329113.
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Sang ché @& xuét phuong phép didu ché dang trihydrat tinh thé cia mudi
hemi-canxi cla axit (3R,5R)-7-[2-(4-flophenyl)-5-isopropyl-3-phenyl-4-[(4-
hydroxymetylphenylamino)cacbonyl]-pyrol-1-yl]-3,5-dihydroxy-heptanoic, phuong
phap bao gbm:

chuén bj chit phan ttng bao gdm mudi hemi-canxi cta axit (BR,5R)-7-[2-(4-
flophenyl)-5-isopropy1-3-phenyl-4-[(4-hy droxymetylphenylamino)cacbonyl]-pyrol-
1-yl]-3,5-dihydroxy-heptanoic va dung méi hén hop chira nuée va it nhit mot trong

c4c chit etyl axetat, metylen clorua, metanol va tetrahydrofuran.

Theo phuong phép diéu ché dwoc d& cap trén day, dang tinh thé hydrat cia
mubi hemi-canxi cua axit (3R,5R)-7-[2-(4-flophenyl)-5-isopropyl-3-phenyl-4-[(4-
hydroxymetylphenylamino)cacbonyl]-pyrol-1-yl]-3,5-dihydroxy-heptanoic c6 thé
thu dugc véi @9 tinh khiét va hiéu suét cao, trong d6 quy trinh diéu ché don gian, do

d6 phit hop dé san xuét dai tra.

Sang ché dé xuit phuong phép diéu ché dang trihydrat tinh thé I cia mudi
hemi-canxi cla axit (3R,5R)-7-[2-(4-flophenyl)-5-isopropyl-3-phenyl-4-[(4-
hydroxymetylphenylamino)cacbonyl]-pyrol-1-yl]-3,5-dihydroxy-heptanoic, phurong
phap bao gdm:

chuén bj dung dich phan tmg bao gdbm mudi hemi-canxi ciia axit (3R,5R)-7-
[2-(4-flopheny])-5-isopropyl-3-phenyl-4-[(4-hydroxymetylphenylamino)cacbonyl]-
pyrol-1-yl]-3,5-dihydroxy-heptanoic, etyl axetat va nuéc; va

khudy dung dich phén img.

Theo phuong phép diéu ché dugc dé cép trén day, dang trihydrat tinh thé I
ctia mudi hemi-canxi cia axit (3R,5R)-7-[2-(4-flophenyl)-5-isopropyl-3-phenyl-4-
[(4-hydroxymetylphenylamino)cacbonyl]-pyrol-1-yl]-3,5-dihydroxy-heptanoic ~ ¢6
thé thu dugc vé6i do tinh khiét va hicu suét cao, trong d6 quy trinh diéu ché don

gian, do d6 phi hop dé san xuét dai tra.

Theo phuong phap diéu ché dang tinh thé I ciia sang ché, budc chuén bi dung

dich phan tng bao gdm:
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chuén bi hdn hop bing cach bd sung nuGe vao mudi hemi-canxi cua axit
(3R,5R)-7-[2-(4-flophenyl)-5-isopropyl-3-phenyl-4-[(4-
hydroxymetylphenylamino)cacbonyl]-pyrol-1-yl]-3,5-dihydroxy-heptanoic;

khudy hén hop; va

chuén bji dung dich phan ttng bang cich bd sung etyl axetat vao hon hop da
khuéy.

Theo phuong phép diéu ché dang tinh thé I cua sang ché, ty 1¢ thé tich giira
etyl axetat va nudc trong dung dich phan tmg c6 thé 1a 3:1-1:3 (thé tich/thé tich), tét
nhét 12 2:1-1:2 (thé tich/thé tich).

Theo phuong phap diéu ché dang tinh thé I cua sang ché, hdn hop c6 thé
dugc khudy nim trong khoang tir 10 dén 20 gio & nhiét ¢ nam trong khoéng tir 20
dén 30°C, tét nhét 12 khudy nim trong khoang tir 16 dén 18 gid & nhiét do khoang
25°C.

Theo phuong phép diéu ché dang tinh thé I cua sang ché, budc khudy dung
dich phén g c6 thé cho phép dung dich phan ung dugc khudy héi luu nim trong
khoang tir 1 dén 3 gi& & nhiét d6 ndm trong khoang tir 65 dén 80°C, tét nhét 13 nim
trong khoang tir 1,5 dén 2 gir & nhiét d6 ndm trong khoang tir 70 dén 75°C.

Theo phuong phép diéu ché dang tinh thé I cia sang ché, phuong phép con
bao gbém budc lam mat dung dich phan tmg di khudy. San phim rén cén thé dugc

tao ra thong qua viéc 1am maét dung dich phan ting d3 khudy.

Viéc 1am mat c6 thé cho phép dung dich phan tng dugc 1am mét xudng nim
trong khoang tir 30 dén 50°C trong thoi gian ndm trong khoang tir 1 dén 3 gio, tbt
nhit 13 khoang 40°C trong khoang 2 gio.

Theo phuong phap diéu ché dang tinh thé I cia sang ché, mubi hemi-canxi
cua axit (3R,5R)-7-[2-(4-flophenyl)-5-isopropyl-3-phenyl-4-[(4-
hydroxymetylphenylamino)cacbonyl]-pyrol-1-yl]-3,5-dihydroxy-heptanoic, vén 1a
nguyén liéu khéi du, c6 thé & dang vd dinh hinh, dang tinh thé hoic hdn hgp cla

-2



28368

chiing. Cu thé 13, nguyén liéu khéi dau c6 thé & dang vo dinh hinh hoic hdn hop cia
dang trihydrat tinh thé I va dang v6 dinh hinh.

Phuong phap diéu ché dang tinh thé I cta sang ché c6 thé con bao gdm céc
buéc loc va thu nhén san phém rén dugc tao ra, va rira san phém rén thu dugc b%mg

etyl axetat.

Phuong phap diéu ché dang tinh thé I ciia sang ché c6 thé con bao gdbm budc
sdy kho san phim rin thu dugc. Bude sdy kho c6 thé dugc thuc hién nim trong
khoang tlr 10 dén 20 gid, dudi 4p suit nim trong khoang tir 50 tir 800 mmHg va &
nhiét d6 ndm trong khoang tir 40 dén 70°C, t6t nhét 12 nim trong khoang tir 14 dén
17 gir duéi &p suit nim trong khoang tir 100 dén 600 mmHg va nhiét d6 nim trong
khoang tir 50 dén 60°C.

Sang ché dé xuit phuong phap didu ché dang trihydrat tinh thé II ctia mudi
hemi-canxi cia axit (3R,5R)-7-[2-(4-flophenyl)-5-isopropyl-3-phenyl-4-[(4-
hydroxymetylphenylamino)cacbonyl]-pyrol-1-yl]-3,5-dihydroxy-heptanoic, phuong
phap bao gém:

chuin bj dung dich bao gdm mudi hemi-canxi cia axit (BR,5R)-7-[2-(4-
flophenyl)-5-isopropyl-3-phenyl-4-[(4-hydroxymetylphenylamino)cacbonyl]-pyrol-

1-yl]-3,5-dihydroxy-heptanoic, metanol va nudge; va
khudy dung dich phan tmg.

Theo phuong phap didu ché duoc dé cap trén day, dang tinh thé 11 ciia mubi
hemi-canxi cta axit (3R,5R)-7-[2-(4-flophenyl)-5-isopropyl-3-phenyl-4-[(4-
hydroxymetylphenylamino)cacbonyl]-pyrol-1-yl]-3,5-dihydroxy-heptanoic ¢6 thé
thu duge v6i do tinh khiét va hiéu suét cao, trong khi diéu ché don gian, do d6 phu

hop véi san xuat dai tra.

Theo phuong phép didu ché dang tinh thé II cua sang ché, budc chudn bj

duung dich phan g bao gdm:

chuan bi dung méi hdn hop chira metanol va nuéc; va
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bb sung mudi hemi-canxi cua axit (3R,5R)-7 -[2-(4-flophenyl)-5-isopropyl-3-
phenyl-4-[(4-hydroxymetylphenylamino)cacbonyl]-pyrol-1-y1]-3,5-dihydroxy-

heptanoic vao dung mdi hdn hop.

Theo phuong phap diéu ché dang tinh thé II cta sang ché, dung méi hén hop
c6 thé bao gdm metanol va nudc véi ty 18 thé tich 3:1-1:3 (thd tich/th tich), tét nhat
13 2:1-1:2 (thé tich/thé tich).

Theo phuong phap didu ché dang tinh thé II cua sang ché, mubi hemi-canxi
clia axit (3R,5R)-7-[2-(4-flophenyl)-5-isopropyl-3-phenyl-4-[(4-
hydroxymetylphenylamino)cacbonyl]-pyrol-1-yl]-3,5-dihydroxy-heptanoic, vén 1a
nguyén liéu khéi ddu, c6 thé & dang vo dinh hinh, dang tinh thd hodc hdn hop cia
chiing. Cu thé 13, nguyén liéu khéi ddu c6 thé & dang v6 dinh hinh, ho#ic hdn hop
ctia dang trihydrat tinh thé I va dang v dinh hinh.

Theo phuong phép diéu ché dang tinh thé II cta sang ché, budc khudy dung
dich phan tmg c6 thé dugc thuc hién khoang 2-4 ngay & nhiét do phong, t6t nhét 1a
khoang 3 ngay.

Theo phuong phap diéu ché dang tinh thé II cua sang ché, san phim rin c6

thé duoc loc va thu dugc tir dung dich phan ttng sau khi khudy dung dich phan tng.

Theo phuong phap diéu ché dang tinh thé II ciia sang ché, budc sdy kho c6
thé duoc thyuc hién dudi ap suit nim trong khoang tir 50 dén 800 mmHg & nhiét do
nim trong khoang tir 40 dén 70°C, t6t nhét 1a duéi &p suét nim trong khoang tir 100
dén 600 mmHg va & nhiét d6 nim trong khoang tir 50 dén 60°C.

Séang ché dé xuit phuong phap diéu ché dang trihydrat tinh thé III cia mudi
hemi-canxi cta axit (3R,5R)-7-[2-(4-flophenyl)-5-isopropyl-3-phenyl-4-[(4-
hydroxymetylphenylamino)cacbonyl]-pyrol-1-y1]-3,5-dihydroxy-heptanoic, phuong
phap bao gdm:

chuén bi dung dich phan @mg bao gbm mudi hemi-canxi cia axit (3R,5R)-7-

[2-(4-flophenyl)-5-isopropyl-3 -phenyl-4-[(4-hydroxymetylphenylamino)cacbonyl]-
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pyrol-1-yl]-3,5-dihydroxy-heptanoic va dung mdi c6 chira metanol va mot trong céc

chat tetrahydrofuran va metylen clorua;
chuén bi san pham cd dic bang cach c6 dic dung dich phan tmg; va
tao ra san pham ran bang cach b6 sung nudc vao san pham cd dic.

Theo phuong phap diéu ché, dang trihydrat tinh thé III ciia mudi hemi-canxi
cua axit (3R,5R)-7-[2-(4-flophenyl)-5-isopropyl-3-phenyl-4-[(4-
hydroxymetylphenylamino)cacbonyl]-pyrol-1-yl]-3,5-dihydroxy-heptanoic ¢6 thé
thu dugc voi do tinh khiét va hiéu suét cao, trong d6 quy trinh didu ché don gian, do

d6 phit hop v6i san xuét dai tra.

Theo phuong phap diéu ché dang trihydrat tinh thé III cta sang ché, budc

chuén bi dung dich phan g bao gdm:

chudn bi dung méi hdn hop bao gdm metanol va mot trong cic chét

tetrahydrofuran va metylen clorua; va

bd sung mudi hemi-canxi ctia axit (3R,5R)-7-[2-(4-flophenyl)-5-isopropyl-3-
phenyl-4-[(4-hydroxymetylphenylamino)cacbonyl]-pyrol-1-yl]-3,5-dihydroxy-

heptanoic vao dung méi hdn hop.

Theo phuong phép diéu ché dang trihydrat tinh thé III cua sang ché, dung
moi hén hgp c6 thé bao gdm mot trong cac chit tetrahydrofuran va metylen clorua;
va metanol v6i ty 1¢ thé tich 1:10 hodc 4:5 (thé tich/thé tich), t6t nhét 1a 1:5-3:5 (thd
tich/thé tich).

Theo phuong phép diéu ché dang trihydrat tinh thé III cua sang ché, budc
khudy dung dich phan ting c6 thé con dugc sir dung trude khi c6 dic dung dich

phan tmg sau khi chuén bi.

Theo phuong phép didu ché dang trihydrat tinh thé III ciia sang ché, budc bd
sung nudc c6 thé dugc thuc hién theo cach nuée dugc bd sung nho giot & nhiét d6
nam trong khoang tir 0 dén 5°C trong thoi gian nim trong khoang tir 20 phut dén 1

gio.
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Theo phwong phép diéu ché dang trihydrat tinh thé I cua sang ché, budc
khudy dung dich phan tmg c6 thé con dugc sir dung truée khi bd sung nudc. Bude
khudy dung dich phan g c6 thé duoc thuc hién & nhiét 6 ndm trong khoang tir 0
dén 5°C trong thoi gian nim trong khoang tir 30 phiit dén 3 gid, t6t nhét 1 trong
thoi gian 2 gio.

Theo phuong phap diéu ché dang trihydrat tinh thé III cua séng ché, buéc
séy kho san phim rin c6 thé con dugc thuc hién. Budc séy khé c6 thé duge thyc
hién & nhiét d nam trong khoang tir 40 dén 70°C, t6t nhét 12 & nhiét d6 khoang
60°C.

Sang ché dé xuat ché phim ding dé phong va didu tri chimg rdi loan tim
mach, trong d6 ché phim dwgc bao gdm dang trihydrat tinh thé ciia mudi hemi-
canxi clia axit (3R,5R)-7-[2-(4-flophenyl)-5-isopropyl-3-phenyl-4-[(4-
hydroxymetylphenylamino)cacbonyl]-pyrol-1-yl]-3,5-dihydroxy-heptanoic va chét
phu gia dugc dung dudi dang thanh phin hoat tinh.

Theo séng ché, ché phim dugc c6 thé bao gdm it nhit mot loai dugc chon tir
nhém bao gbm: dang trihydrat tinh thé L, dang trihydrat tinh thé II va dang trihydrat
tinh thé III cia mubi hemi-canxi cua axit (3R,5R)-7-[2-(4-flophenyl)-5-isopropyl-3-
phenyl-4-[(4-hydroxymetylphenylamino)cacbonyl]-pyrol-1-yl]-3,5-dihydroxy-
heptanoic du6i dang thanh phan hoat tinh, t6t nhit 13 dang trihydrat tinh thé I cia
mubi hemi-canxi cua axit (3R,5R)-7-[2-(4-flophenyl)-5-isopropyl-3-phenyl-4-[(4-
hydroxymetylphenylamino)cacbonyl]-pyrol-1-yl]-3,5-dihy droxy-heptanoic.

Trong trudng hop chit phu gia duge dung, chét phu gia dugc dung 13 nhitng
chét dugc chép nhén v& mit sinh ly va thudong dugc st dung trong linh vuc y té ma
khong gdy ra phan tmg di tmg bat ky, cu thé nhu di tng rbi loan da day rudt va
chéng mit hodc cic loai dj ing twong tw, khi dugc sir dung cho con ngudi, thi loai
phu gia khong bi gi6i han. Vi du vé cac chét phu gia c6 thé 1a chit mang, t4 dugc va
chit pha loéng. Vi du v& chét mang, t4 dugc va chit pha lodng c6 thé 1a lactoza,
dextroza, saccaroza, sorbitol, mannitol, xylitol, erythritol, maltitol, tinh bot, cao su

acacia, alginat, gelatin, canxi phosphat, canxi silicat, xenluloza, metyl xenluloza,
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polyvinylpyrolidon, nuéc, metylhydroxybenzoat, propylhydroxybenzoat, bt tan

(talc), magie stearat va dau khoang.

Ché phim duoc c6 thé con bao gbm chit chéng oxy hoa, dung dich dém,
chét don, chit chéng déng mau, chit béi tron, chit giit 4m, chit tao muii thom, chit

nhii hoa, cht khir tring va céc chét khéc.

Theo séng ché, chirng rdi loan tim mach c6 thé 1a cao huyét ap, dot quy néo,
tang lipit mau, ting lipoprotein mau, ting cholesterol mau, ting triglixerit m4u, ting
lipit méau két hop, xo vita dong mach, dau thit nguc, nhdi mau co tim, tic dong
mach, nhdi mau n#o, bénh mach vanh, bién chimg mach do dai thao dudng hoic xo
ciing dong mach vanh, t6t nhit 1a tang lipit mau, tdng lipoprotein mau, ting

cholesterol mau, ting triglixerit m4u hoic ting lipit méau két hop.

Ché phidm dugc theo sang ché c6 thd dugc tao thanh codng thirc dugc phim
theo phuwong phép théng thuong, va c6 thé dugc diéu ché thanh céc loai thubc sit
dung qua duong miéng khic nhau nhu dang vién, vién nén, dang bot, vién nang, xi
10, dang nhil twong va vi nhil twong, hoic cic loai thudc tiém khac nhau nhu tiém

bép, tiém tinh mach hoic tiém duéi da.

Néu ché phdm duogc theo sang ché dugc didu ché thanh cong thirc dang udng,
thi cac chit phu gia c6 thé dugc sir dung la xenluloza, canxi silicat, tinh bot ngo,
lactoza, saccaroza, dextroza, canxi phosphat, axit stearic, magie stearat, canxi
stearat, gelatin, bot tan, chit hoat dong bé mit, chét tao huyén phi,, chét nhii héa,

chit pha lodng, v.v...

Néu ché phidm dugc dugc diéu ché thanh cong thirc 16ng nhu dang huyén
dich ding qua duong ubng, thudc 1ong dé str dung bén trong, nhil tuong, xi rd hoic
dang tuong ty, thi ché phim dugc c6 thé duge didu ché bing céch bd sung chit pha
lodng don gian nhu nude va parafin 16ng, va cac chit phy gia khac nhu chét giit m,

chét tao ngot, chét thom, chit bao quan, chét khu triung, chit mau, v.v...

Néu ché phim dugc theo sang ché duoc didu ché thanh ché phim dang tiém,

thi chat phu gia c6 thé 1a nuéc, dung dich mudi sinh 1y, dung dich glucoza, dung
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dich dudng tuong tu, cdn, glycol, ete (cu thé 1a polyetylen glycol 400), dau, axit
béo, este clia axit béo, glyxerit, chit hoat dong bé mit, chit tao huyén phu, chit nhii

hoéa,v.v..

Theo ché phim dugc clia sang ché, ham hrong chét phu gia khong bi gi6i
han cu thé, va c6 thé dugc didu chinh phi hop trong pham vi ham luong duge st

dung trong cong thirc thong thudng.

Ché phdm dugc cia sang ché c6 thé duoc sir dung qua duong udng hoic qua
duong tiém (cu thé 13, tiém tinh mach, tiém duéi da, tiém trong mang bung hodc
tiém tai chd), va lidu lugng c6 thé dugc thay dbi trong pham vi theo thé trong, tudi,
gi6i tinh, tinh trang strc khde, ché do an, gior gidc dung thudc, phuong phap ding
thudc, thoi gian ding thubc, tbc do bai tiét, tinh diic hiéu, tinh chit cia cong thirc

dugc, muc d§ nghi€ém trong clia bénh, v.v...

Ché phdm dugc ciia sang ché c6 thé dugc sir dung -sao cho luong tinh thé
mudi hemi-canxi cta axit (3R,5R)-7-[2-(4-flophenyl)-5-isopropyl-3-phenyl-4-[(4-
hydroxymetylphenylamino)cacbonyl]-pyrol-1-yl]-3,5-dihydroxy-heptanoic duéi
dang thanh phdn hoat tinh c6 thé 13 nim trong khoang tir 0,01 dén 100 mg/kg/ngay,
t6t nhét 13 nim trong khodng tir 0,1 dén 30 mg/ngay, hoic c6 thé dugc sir dung tht

c4 trong mdt 14n hogic dugc chia thinh nhidu 1in trong ngay khi cin thiét.

Sang ché @& xuét phuong phép diéu tri chimg rdi loan tim mach bang cach
cho bénh nhan st dung ché phim dugc theo sang ché, ché phim dwoc dé phong
hogc didu tri chimg réi loai tim mach c6 chira dang trihydrat tinh thé cia muébi
hemi-canxi cia axit (3R,5R)-7-[2-(4-flophenyl)-5-isopropyl-3-phenyl-4-[(4-
hydroxymetylphenylamino)cacbonyl]-pyrol-1-yl]-3,5-dihydroxy-heptanoic va céc
phu gia dugc dung.

Sang ché dé xuét lidu phap st dung ché pham duoc theo sang ché dé phong
va diéu tri ching rdi loan tim mach, ché phém bao gém dang trihydrat tinh thé cua
mudi hemi-canxi cia axit (3R,5R)-7-[2-(4-flophenyl)-5-isopropyl-3-phenyl-4-[(4-
hydroxymetylphenylamino)cacbonyl]-pyrol-1-yl]-3,5-dihydroxy-heptanoic va cac
phu gia dugc dung.
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Theo sang ché, chimg r6i loan tim mach c6 thé 1a tang huyét ap, dot quy nio,
tang lipit méu, ting lipoprotein m4u, tang cholesterol mau, ting triglixerit mau, ting
lipit mau két hop, xo vira dong mach, dau thit ngyc, nhdi méau co tim, tic dong
mach, nhdi mau no, bénh mach vanh, bién ching mach do dai thdo duong hodc xo
cing dong mach vanh, t6t nhit 13 ting lipit mau, tdng lipoprotein mau, ting

cholesterol mau, ting triglixerit mau hoic ting lipit mau két hop.

Sang ché d& xuit phuong phip didu ché 4-(((tetrahydro-pyran-2-
yl)oxy)metyl)anilin. Theo sang ché, hop chit c6 thé duge san xuét véi chi phi thép,
c6 do tinh khiét va hiéu suit cao, do d6 cai thién hiéu suét phéan Ung st dung hop

chit nay 1am chét phan img.

Ngoai ra, mudi hemi-canxi ctia axit dang tinh thé theo sang ché c6 d6 én
dinh, d6 hat 4&m va d6 hoa tan tét, do dé thuén loi cho viéc san xuat dai tra va thé

hién hiéu qua diéu trj t6t véi mot luong nho ché phim.
Vi du thye hién sang ché

Sau ddy, cac vi du va Vi dy thir nghiém s& dugc trinh bay dé m6 ta sang ché
13 hon. Tuy nhién, céc vi du va Vi du thir nghiém sau ddy chi duoc dé xuét nhim

muc dich minh hoa ma khéng gidi han pham vi cta sang ché.

Ngoai ra, cdc chit phan tmg va dung mdi duge dé cép sau day dugc mua tir
Sigma-Aldrich trir truong hop cu thé khac duoc néu 15 duéi day, va do tinh khiét
clia sin phim dugc x4c dinh bang cach st dung séc ky 16ng hiéu ning cao (HPLC)
(seri 1200, Agilent).

Vi du diéu ché 1

Diéu ché hop chét 2-((4-nitrobenzyl)oxy)tetrahydro-pyran (hgp chét c6 cong
thirc 1)

(Piéu ché theo quy trinh téng hop cta [J. Med. Chem., 41, 26, (1998), 5297-
5309])
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Ruou 4-nitrobenzylic (1,6g, 10,45mmol) dugc hoa tan trong etanol (52ml) dé
chuén bi dung dich, 3,4-dihydropyran (1,32g, 1,43ml, 15,68mmol) duoc bd sung
nho giot vao dung dich, tiép d6 pyridin para-toluensulfonat (262,6mg, 1,05mmol)
dugc bd sung nhé giot vao, theo d6 hdn hop duoc chuin bi. Hon hop duge khudy
trong 1,5 gi®, va dung mdi dugc lam bay hoi dudi ap suét thip dé co dic. San phim
o dic dugc chiét bﬁng etyl axetat (25ml), dugc rira bﬁng nuée (50ml x 3), roi duge
ria bﬁng nude mubi, duge 1am kho b%lng natri sulfat khan, va duogc c6 dic dé nhan

dugc hop chit ctia sang ché duéi dang diu.
Hiéu suét: 2,82g (98,8%). D tinh khiét: 99,8%
Vidul

Piéu ché 4-(((tetrahydro-pyran-2-yl)oxy)metyl)anilin. (hgp chit c6 cong thirc

2-1) (sir dung k&ém 1am chét xuc tic)

2-((4-nitrobenzyl)oxy)tetrahydro-pyran (1g, 3,66mmol) vén dugc diéu ché
trong vi du diéu ché 1 dugc hoa tan trong metanol (100ml) dé chuin bi dung dich,
bui kém (1,4g) dugc bd sung nho giot vao dung dich, tiép d6 amoni format (0,9g)
dugc bd sung vao & 20°C, theo d6 hdn hop duoc chuln bi. Hbn hop duge hdi luu &
65°C. 10 phut sau khi két thiic hdi huru, bui kém con lai trong hén hep dugc loai bd
@ thu dugc dung dich, dung méi dugc loai bé khéi dung dich thu duge dudi 4p suét
thp, va san phim phan tng duoc chiét bing etyl axetat. San phim chiét dugc rira
béng nudc, duge 1am khd bing natri sulfat khan va duge ¢ dic dé thu duge hop

chit theo sang ché duéi dang dau.
Hiéu sut: 0,71g (93%), Do tinh khiét: 75 %
Vidy2

Piéu ché 4-(((tetrahydro-pyran-2-yl)oxy)metyl)anilin (hgp chét c6 cong thirc

2-1) (str dung sit 1am xuc tac)

2-((4-nitrobenzyl)oxy)tetrahydro-pyran (1g, 3,66mmol) vén dugc diéu ché

trong vi du diéu ché 1 dwgc hoa tan trong metanol (100ml) @& chuén bi dung dich,
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bui st (1,4g) duge bd sung nhé giot vao dung dich, va tiép d6 amoni format (0,9g)
duge bd sung vao & 20°C, theo d6 hdn hop dwoc chuén bi. Hn hop duoc hdi luu &
65°C. Trong 1,5 gi® sau khi két thuc hdi Iuu, bui sit con lai trong hdn hop dugce loai
b6 dé thu dugc dung dich, dung méi dugc loai bd khdi dung dich thu duge dudi ap
suét thap, va san phdm phén tmg dwgc chiét bang etyl axetat. San phdm chiét dugc
rira bang nudc, duge 1am kho bang natri sulfat khan va dugc cd dic dé thu dugce hop

chit ciia sang ché dudi dang dau.
Hiéu suét: 0,72g (95%). Do tinh khiét: 80%
Vidu3

Piéu ché 4-(((tetrahydro-pyran-2-yl)oxy)metyl)anilin (hgp chat c6 cong thirc

2-1) (sir dung thiéc 1am chét xtc tac)

2-((4-nitrobenzyl)oxy )tetrahydro-pyran (1g, 3,66mmol) vén dugce didu ché
trong vi du didu ché 1 dugc hoa tan trong metanol (100ml) dé chuén bj dung dich,
va thiéc (IT) clorua (SnCly, 3,5g) dugc bd sung nhé giot vao dung dich, theo d6 hdn
hop dugc chuén bi. Hén hop dwoc hdi lvu & 65°C. Trong 1 gi® 20 phit sau khi két
thiic hdi luu, thiéc con lai trong hdn hop dwoc loai bd dé thu duge dung dich, dung
mdi duge loai bé khéi dung dich thu dwgc dudi ap suét thip, va san phidm dugc
chiét bang etyl axetat. San phdm chiét dugc rira bing dung dich kali hydroxit 2M,
duoc rira bﬁng nuée mudi, dugc 1am khod br?mg natri sulfat khan va dugc c6 dic dé

nhén dugc hop chit clia sang ché duéi dang dau.
Hiéu suét: 0,57g (76%). Do tinh khiét: 83%
Vidu so sanh 1

Piéu ché 4-(((tetrahydro-pyran-2-yl)oxy)metyl)anilin (hgp chét c6 cong thirc
2) (diéu ché theo quy trinh tdng hop ciia [J,Med,Chem,, 41, 26, (1998), 5297-5309])

2-((4-nitrobenzyl)oxy)tetrahydro-pyran (1g, 3,66mmol) dwgc hoa tan trong
etanol (100ml), duoc diéu ché trong vi du diéu ché 1, dé chuin bi dung dich, 10%

(trong lwong/trong lugng) paladi/cacbon (0,3g) dugc bd sung nhoé giot vao dung
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dich, va tiép d6 amoni format (0,9g) dugc bd sung & 20°C, theo d6 hdn hop dugc
chuén bi. Trong 1,5 gid, paladi/cacbon con lai trong hdn hop duoc loai dé thu dugc
dich, dung mo6i dugc loai b6 khéi dung dich thu duge dudi ap suét thép, va san
phim duoc chiét bing etyl axetat. San phim chiét dugc ria bing nudc, duge 1am
kho bﬁng natri sulfat khan va duoc c6 dic d nhan dugc hop chit cua sang ché duéi

dang dau.
Higu suét: 0,19g (25%). D tinh khiét: 68%
Vi du 4: Piéu ché dang trihydrat tinh thé 1

20g hop chit c6 cong thie B (mudi hemi-canxi cia axit (3R,5R)-7-[2-(4-
flophenyl)-5-isopropyl-3-phenyl-4-[(4-hy droxymetylphenylamino)cacbonyl]-pyrol-
1-yl]-3,5-dihydroxy-heptanoic) dugc bd sung vao 200ml nuée dé chuin bi hén hop,
va hdn hgp duge khudy & 25°C trong 17 gid, 200ml etyl axetat dugc bd sung vao
hén hop dé chuén bi dung dich phan émg, dung dich phan tmg dugc khudy hdi luu &
nhiét 4 ndm trong khoang tir 70 dén 75°C trong 1,5 gi®, va dung dich phan ng
duoc 1am mat xubng 40°C trong hai gid va dugc khudy & 40°C trong 1 gioy @8 tao ra
san pham ran. San phém rén dugc loc dé thu dugc chit rén, va cht rin dugc rira hai
14n bang 250ml etyl axetat va duoc 1am kho duéi &p suit nim trong khoang tir 100
dén 600 mmHg & 55°C trong 16 gity dé thu dugc 17,1g (d6 tinh khiét 99,82%) dang
trihydrat tinh thé I cia mudi hemi-canxi cia axit (3R,5R)-7-[2-(4-flophenyl)-5-
isopropyl-3-phenyl-4-[(4-hydroxymetylphenylamino)cacbonyl]-pyrol-1-yl]-3,5-

dihydroxy-heptanoic duéi dang chét rin mau tring.
Vi du 5: Diéu ché dang trihydrat tinh thé I

19g hop chét c6 cong thic B (mubi hemi-canxi cia axit (3R,5R)-7-[2-(4-
flophenyl)-5-isopropyl-3-phenyl-4-[(4-hydroxymetylphenylamino)cacbonyl]-pyrol-
1-yl1]-3,5-dihydroxy-heptanoic) va 1g dang trihydrat tinh thé I dugc didu ché trong
vi du 4 dugce b6 sung vao 200ml nude dé chudn bi hdn hop, va hdn hop dugc khudy
& khoang 25°C trong 17 gid, 200 ml etyl axetat dugc bd sung vao hdn hop dé chuén
bi dung dich phan tng, dung dich phan tng dugc khudy hdi lru & nhiét d6 nim
trong khoang tir 70 dén 75°C trong thoi gian nim trong khoang tir 1,5 dén 2 gio, rdi
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dugc 1am mat xudng nhiét d 40°C trong thoi gian 2 gid va dugc khudy & nhiét do
40°C trong thdi gian 1 gid dé tao thanh san phim rin. San phim rén tao ra dugc loc
dé thu dugc chét rén, va chét rin dugc rira hai 1in b%mg 250ml etyl axeat va dugc
lam khd duéi 4p suit nim trong khoang tir 100 dén 600mmHg & nhiét do 55°C
trong thoi gian 16 gid dé thu dugc 17,8g (d6 tinh khiét 99,89%) dang trihydrat tinh
th I cia mudi hemi-canxi cia axit (3R,5R)-7-[2-(4-flophenyl)-5-isopropy]-3-
phenyl-4-[(4-hydroxymetylphenylamino)cacbonyl]-pyrol-1-yl]-3,5-dihydroxy-

heptanoic duéi dang chét rin mau tring.
Vi du 6: Didu ché dang trihydrat tinh thé 11

20g hop chit c6 cong thirc B (mudi hemi-canxi cia axit (3R,5R)-7-[2-(4-
flophenyl)-5-isopropyl-3-phenyl-4-[(4-hydroxymetylphenylamino)cacbonyl]-pyrol-
1-yl]-3,5-dihydroxy-heptanoic) dugc tao thanh huyén dich trong dung méi hén hop
gdm 200ml metanol va 200ml nuéc dé chuin bj dung dich phén Ung, va dung dich
phéan mg dugc khudy trong ba ngay dé thu dugc san phim rin. San phim rin tao ra
dugc loc dé thu dugc chét rén, va chét rin dugc lam kho dudi 4p sudt ndm trong
khoang tir 100 dén 600mmHg & nhiét do 70°C dé thu dwoc 17,4g (d6 tinh khit
99,74%) dang trihydrat tinh thé II ctia mudi hemi-canxi cta axit (3R,5R)-7-[2-(4-
flophenyl)-5-isopropyl-3-phenyl-4-[(4-hydroxymetylphenylamino)cacbonyl]-pyrol-
1-yl]-3,5-dihydroxy-heptanoic du6i dang chit rén mau tring.

Vi du 7: Diéu ché dang trihydrat tinh thé II

19g hop chét c6 cong thirc B (mubi hemi-canxi cia axit (3R,5R)-7-[2-(4-
flophenyl)-5-isopropyl-3-phenyl-4-[(4-hydroxymetylphenylamino)cacbonyl]-pyrol-
1-yl]-3,5-dihydroxy-heptanoic) va 1g dang trihydrat tinh thé II vén dugc didu ché
trong vi du 6 dugc tao thanh huyén dich trong dung méi hdn hop gdm 200ml
metanol va 200ml nuéc dé chun bi dung dich phan tng, va dung dich phéan ung
dugc khudy trong ba ngay dé thu dugce san phim rin. San phim rin tao ra duoc loc
dé thu dugc chét rin, va chét rin duoc sy dudi 4p sudt nim trong khoang tir 100
dén 600mmHg & nhiét do 70°C dé thu dugc 17,9g (d6 tinh khiét 99,83%) dang
trihydrat tinh thé II ctia mudi hemi-canxi cta axit (3R,5R)-7-[2-(4-flophenyl)-5-
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isopropyl-3-phenyl-4-[(4-hydroxymetylphenylamino)cacbonyl]-pyrol-1-yl]-3,5-
dihydroxy-heptanoic duéi dang chat rin mau tring.

Vi du 8: Piéu ché dang trihydrat tinh thé III

20g hop chét c6 cong thirc B (mudi hemi-canxi cia axit (BR,5R)-7-[2-(4-
flophenyl)-5-isopropyl-3-phenyl-4-[(4-hydroxymetylphenylamino)cacbonyl]-pyrol-
1-yl]-3,5-dihydroxy-heptanoic) dugc bd sung vao dung moi hén hop gdbm 200ml
metanol va 60ml tetrahydrofuran dé chuin bj dung'dich phén tng, va dung dich
phan tmg dugc khudy trong 1 gio & nhiét d6 phong dé duoc hoa tan. Dung dich
dugc loc dé loai bo thanh phin khong tan, va dung dich nhan dugc duoc co dic
dudi 4p suét thip cho dén khi thé tich giam xudng 50% (thé tich/thé tich) so véi thé
tich ban ddu dé chuin bj san phdm c6 dic. San phdm c6 dic dugc chuyén dén thiét
bi phan tg tach, va 800ml nuéc & nhiét d6 ndm trong khoang tir 0 dén 5°C duge bd
sung tir tir trong thoi gian 30 phit va dugc khudy 2 gid trong khi duy tri nhiét do.
Tiép d6, chét rin mau tréng tao ra dugc loc va dugc lam khd & nhiét d6 60°C dé thu
dugc 17,2g (d6 tinh khiét 99,69%) dang trihydrat tinh thé III ctia muéi hemi-canxi
cla axit (3R,5R)-7-[2-(4-flophenyl)-5-isopropyl-3-phenyl-4-[(4-
hydroxymetylphenylamino)cacbonyl]-pyrol-1-y1]-3,5-dihy droxy-heptanoic dudi

dang chét rin mau tring.
Vi du 9: Piéu ché dang trihydrat tinh thé I1I

20g hop chét c6 cong thirc B (mudi hemi-canxi cua axit (BR,5R)-7-[2-(4-
flophenyl)-5-isopropyl-3-phenyl-4-[(4-hydroxymetylphenylamino)cacbonyl]-pyrol-
1-yl]-3,5-dihydroxy-heptanoic) dugc bd sung vao dung méi hdn hop gdm 200ml
metanol va 80ml metylen clorua dé chuin bj dung dich phan tng, va dung dich
phén ng dugc khudy trong 1 gid' & nhiét do phong dé dugc hoa tan. Dung dich
duge loc dé loai bo céc thanh ph@‘m khong tan, va dung dich thu duoc duoc cd dic
duéi ap suét thip cho dén khi thé tich giam xudng 50% (thé tich/thé tich) so véi thé
tich ban déu dé chuén bi san phém c6 dic. San phim ¢6 dic dugc chuyén vao thiét
bi phan tng tach, va 800ml nuée & nhiét 6 nim trong khoang tir 0 dén 5°C dugce bd

sung tir tir trong 30 phut va dugc khudy trong 2 gidy trong khi duy tri nhiét d6. Tiép
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d6, chit rin mau tring tao ra dugc loc va dugc 1am kho & nhiét d6 60°C dé thu dugc
17,3g (46 tinh khiét 99,73%) dang trihydrat tinh thé III cia muéi hemi-canxi ciia
axit (3R,5R)-7-[2-(4-flophenyl)-5-isopropyl-3-phenyl-4-[(4-
hydroxymetylphenylamino)cacbonyl]-pyrol-1-y1]-3,5-dihydroxy-heptanoic dudi

dang chit rin mau tréng.
Vi du so sanh 2

Piéu ché mudi hemi-canxi cia axit (3R,5R)-7-[2-(4-flophenyl)-5-isopropy]-
3-phenyl-4-[(4-hy droxymetylphenylamino)cacbonyl]-pyrol-1-yl]-3,5-dihydroxy-
heptanoic (hogp chit c6 cong thirc B)

Léy hop chét dugc didu ché theo vi du 1 1am nguyén liéu khéi ddu, mubi
hemi-canxi cla axit (3R,5R)-7-[2-(4-flophenyl)-5-isopropyl-3-phenyl-4-[(4-
hydroxymetylphenylamino)cacbonyl]-pyrol-1-y1]-3,5-dihydroxy-heptanoic ~ (hop
chét c6 cong thic B) da duge didu ché va thu duge theo phuong phép dugc moé ta

trong céc vi du 2-6 cia don sang ché Han Quéc s 1329113,

Vi dy thir nghiém 1: X4c dinh mAu nhiéu xa bét tia X cta cic dang tinh th I, II va
III

Mau nhiéu xa bot tia X clia cic dang tinh thé I-III, vén dugc didu ché trong
cac vi du 4-9, dugc xac dinh béng phuong phap birc xa CuKa tir may phat hién pha

rén, miu nhidu xa bot tia X duogc do b:?lng thiét bi va dudi cac didu kién do sau day.
<Phuong phap do phd nhidu xa bot tia X>
- Hang san xuit: RIGAKU
- Thiét bi: Ultima IV
- Dién 4p: 40 kV
- Dong dién: 40 mA

- Déi quét: 3~40 do
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- Tc @6 quét: 0,5 do/phit
- Gia lugng: 0,02 do
- Thiét bj phat hién: D/teX Ultra

Anh nhi8u xa bot tia X cta dang tinh thé I dugc didu ché trong cac vi du 4 va
5 duogc trinh bay trén bang 1 va Fig.1 sau day.

Béng 1: Anh nhidu xa bot tia X ciia dang trihydrat tinh thé T

20 Tri s6 D (D-value) (A) | Cuong do twong dbi (>30%)
5,380° 16,4280 58,1
9,460° 9,3499 100
11,220° 7,8869 58,3
11,860° 7,4627 41,9
18,840° 4,7107 63,5
19,180° 4,6279 72,9
20,700° 4,2914 51,4
22,000° 4,0407 40,8
22,680° 3,9211 55,4
23,860° 3,7297 40,9
24,480° 3,6367 354

Mau nhiéu xa bt tia X ctia dang tinh thé II dugc didu ché trong cac vi du 6

va 7 dugc trinh bay trén bang 2 va Fig.2 sau day.

Bang 2: Anh nhiéu xa bot tia X ciia dang trihydrat tinh thé IT
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20 Tri s6 D (A) Cudng d6 twong dbi (>30%)
5,458° 16,1774 77,2
5,779° 15,2813 35,6
9,501° 9,3012 100,0
11,161° 7,9213 47,2
19,298° 4,5957 72,4
20,840° 4,2591 32,2

Mau nhiéu xa bot tia X clia dang tinh thé III dugc didu ché trong cac vi du 8
va 9 duoc trinh bay trén bang 3 va Fig.3 sau day.

Bang 3: Anh nhiéu xa bot tia X ctia dang trihydrat tinh thé IIT

20 Tri s6 D (A) Cudng do twong d6i (>30%)
8,041° 10,9965 88,0
8,105° 10,9098 50,1
13,069° 6,7750 91,5
14,017° 6,3188 42,2
17,231° 5,1468 36,3
18,982° 4,6758 33,7
21,895° 4,0598 100
23,463° 3,7919 43,6
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Két qiia duge trinh bay trén cac bang 1-3 cho thdy ring, cic hop chét dugc
diéu ché trong cac vi du 4 va 5, cac vi du 6 va 7, va cac vi du 8 va 9 cho thdy dinh
khac nhau & cac miu nhiéu xa bot tia X, qua d6 chi ra r%mg cac hop chét 12 céc dang

tinh thé khac nhau.
Vi dy thir nghiém 2: X4c dinh d6 4m ciia ctia cac dang trihydrat tinh thé I, II va III

D6 4m cua céac hop chét trong dang tinh thé, duoc diéu ché trong céc vi du 4-
9 ciia sang ché, dugc do bang phuong phép Karl Fisher (KF). Gié tri d6 4m do duge
clia dang tinh thé I dugc do trong céc vi du 4 va 5 vao khoang 4,24%, gia tri d6 Am
do dugc ctia dang tinh thé II dwoc do trong cac vi du 6 va 7 vao khoang 4,28%, va
gié tri do 4m do duoc cua dang tinh thé I dugc do trong cac vi du 8 va 9 vao
khoang 4,22%. Theo d6, c6 thé thiy ring c4c dang tinh thé dugc didu ché trong cac
vi du 4-9 1a dang trihydrat ctia mudi hemi-canxi cua axit (3R,5R)-7-[2-(4-
flophenyl)-5-isopropyl-3-phenyl-4-[(4-hydroxymetylphenylamino)cacbonyl]-pyrol-
1-y1]-3,5-dihydroxy-heptanoic.

Vi du thir nghiém 3: Dénh gi4 d6 dn dinh cta cac dang trihydrat tinh thé I, I va III

Viéc kiém tra do 6n dinh da duoc thuc hién ddi véi ting dang trihydrat tinh
thé I, II va IIL, dugc diéu ché trong cac vi du 4, 6 va 8 clia sang ché, cling nhu hop
chét duge didu ché trong vi du so sanh 2. Viéc kiém tra d& dugc thuc hién trong
diéu kién ting toc (nhiét d6 40°C va do 4m twong dbi 75%), ham luong cia cac
dang tinh thé con lai sau mét thoi gian nhit dinh duoc bidu dién bing ty 1¢ phin
trim (%) dwa vao ty 1¢ dién tich HPLC, va két qua dugc trinh bay trén bang 4 sau

day.
Béng 4: Két qua kiém tra d6 én dinh (don vi: %)
Phén loai Ban d4u |1 thang | 2 thang | 3 thang | 4 thang | 5 thang | 6 thang

Dang tinh thé I 99,89 | 99,87 | 99,85 | 99,81 | 99,77 | 99,72 | 99,69

Dangtinh thé I | 99,74 | 99,68 | 99,53 | 99,49 | 99,41 | 99,31 | 99,22

Dang tinh thé| 99,69 | 9942 | 99,23 | 98,84 | 98,41 | 98,02 | 97,52
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Vidusosanh2 | 99,71 | 98,23 | 96,78 | 9522 | 93,63 | 91,98 | 90,03

Nhu dugce trinh bay trén bang 4, ham lugng ctia timg dang tinh thé I-I1I dugc
diéu ché trong céc vi du 4, 6 va 8 da duoc duy tri hdu nhu khong c6 bét ky sur thay
d6i nao sau 6 thang. Cuy thé 13, trong trudng hop dang tinh thé I, ty 16 giam ham
lugng chi vao khoang 0,2% thdm chi sau 6 thang. Ngugc lai, trong trudng hop hop
chit duoc diéu ché trong vi dy so sanh 2, ham lugng giam xubng gin 10% sau 6

thang.

Két qua trén cho thy ring, cac dang trihydrat tinh thé I-IIT cia mubi hemi-
canxi cua axit (3R,5R)-7-[2-(4-flophenyl)-5-isopropyl-3-phenyl-4-[(4-
hydroxymetylphenylamino)cacbonyl]-pyrol-1-yl]-3,5-dihydroxy-heptanoic thé hién
6 6n dinh t6t, do d6 dugc duy tri én dinh trong mot thoi gian dai. Cu thé 13, két qua
cho thy dang tinh thé I c6 d6 én dinh 6t d8 dugc 4p dung dé dang vao san xuit dai
tra va cling dugc duy tri ma khong c6 bat ky su thay d6i ham luong trong thoi gian

dai trong khi didu ché va luu trit ché phim.
Vi du thir nghiém 4: Dénh gia d6 hit 4m cta céc dang trihydrat tinh thé I, II va III

Do hiit Am cia céac dang tinh thé I, I va Il duoc diéu ché trong cac vidu 4, 6
va 8 ciia sang ché ciing nhu hop chit dugc didu ché trong vi du so sanh 2 di dugc
do trong khong khi. M&i dang tinh thé dugc tiép xuc véi khong khi trong 24 gio &
diéu kién nhiét 46 25°C va do 4m twong dbi 45%, va d6 4m c6 trong m3i hop chét
dugc do bang phwong phap giéng nhau (phuong phap Karl-Fisher) nhu dugec mo ta
trong Vi du thir nghiém 2. Va két qua dugc trinh bay trén bang 5 sau day.

Béng 5: Két qua kiém tra xac dinh do hat 4m (don vi: %)

Phan loai Dang tinh thé I |Dang tinh thé IT| Dang tinh thé III | Vi du so s4nh 2

Trudge khi ti€p xuc

véi khong khi 4,24 4,28 4,22 1,23
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xuc véi khong khi

Nhu dugc trinh bay trén bang 5, c6 thé thy ring cic dang tinh thé I-III cho
thdy do 4m thay dbi bing 3% tré xudng khi dugc tiép xtic voi khong khi trong 24
gio. Cu thé 13, trong truong hop dang tinh thé I, do 4m chi tang 0,2% ngay ca sau
khi dugc tiép xtic v6i khong khi trong 24 gio, két qua goi y ring dang tinh thé I hiu
nhur khong hép thy hoi 4m. Nguoc lai, trong truong hop hop chit duge diéu ché

trong vi dy so sénh 2, két qua cho thdy rang d 4m ciia n6 tang 1én gip 10 lan.

Theo d6, c6 thé thdy ring cic dang tinh thé I-III trihydrat ciia mubi hemi-
canxi cua axit (3R,5R)-7-[2-(4-flophenyl)-5-isopropyl-3-phenyl-4-[(4-
hydroxymetylphenylamino)cacbonyl]-pyrol-1-yl]-3,5-dihydroxy-heptanoic c¢6 do
hut 4m t6t, va cu thé 1 dang trihydrat tinh thé I hiu nhu khéng hép thu hoi 4m ngay
ca khi dugc tiép xtc véi khong khi trong khoang thoi gian dai, do d6 duy tri 6n dinh
trang thai hydrat trong sut qua trinh didu ché ché phim, va khong doi héi didu kién
Iwu trit khé khin bt ky, do d6 duy tri 6n dinh trang thai hydrat giéng nhau trong

mot thoi gian dai.
Vi du thir nghiém 5: Péanh gia d0 hoa tan clia c4c dang tinh thé I, II va III trihydrat

Céc dang tinh thé I, I va III dugc didu ché trong cac vi du 4, 6 va 8 clia sang
ché duoc hoa tan trong nudc khong ion hodc dém phosphat pH 6,8 dén bdo hoa,
chét khong hoa tan dugc loc ra dé thu dich loc, dich lgc dugc pha lodng. Dich loc da
pha lodng dugc phéan tich & buée séng 247 nm bang phuong phép quang phd hép
thu tia cyc tim, sir dung bd tich anh sdng (JASCO, Model: V-650) dé do d6 hoa tan

cua no.

Béang 6: D6 hoa tan (don vi, nhiét d6: mg/ml, 25°C)

Phan loai Nudc khong ion Dém phosphat pH 6,8 (0,05 M)
Dang tinh thé I 325,4 485,1
Dang tinh thé II 218,5 3254
Dang tinh thé III 219,6 327,3
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Tu bang 6 trén ddy, c6 thé thiy ring cic dang tinh thé I-III da d& dang hoa
tan trong nudce khong ion va dém phosphat pH 6,8. Cu thé 13, dang tinh thé I cho
thdy d9 hoa tan rt cao trong nudc khong ion va dém phosphat pH 6,8. Theo d6, c¢6
thé thdy ring dang trihydrat tinh thé I ctia mubi hemi-canxi cua axit (3R,5R)-7-[2-
(4-flophenyl)-5-isopropyl-3-phenyl-4-[(4-hydroxymetylphenylamino)cacbony1]-
pyrol-1-yl]-3,5-dihydroxy-heptanoic thé hién hidu qua diéu trj t6t chi v6i mot lugng
nho.

Theo sang ché, 4-(((tetrahydro-pyran-2-yl)oxy)metyl)anilin c6 thé dugc san
xut v6i chi phi thép, d6 tinh khiét va hiéu suit cao, do d6 cai thién hiéu suit phan

tng st dung hop chat nay 1am chit phan Gng.

Hon nita, dang tinh thé cta sang ché thé hién d6 én dinh, do hut 4m va do
hoa tan t6t, do d6 thuan lgi cho viéc san xuét dai tra va thé hién hiéu qua diéu trj tt

chi véi mot hrong nhé ché phim.
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YEU CAUBAO HO

1. Mudi hemi-canxi cta axit (3R,5R)-7-[2-(4-flophenyl)-5-isopropyl-3-phenyl-4-
[(4-hydroxymetylphenylamino)cacbonyl]-pyrol-1-yl]-3,5-dihydroxy-heptanoic &
dang trihydrat tinh thé I, trong d6 dang trihydrat tinh thé I nay c6 mAu nhifu xa bét
tia X sir dung buc xa CuKa cho thdy dinh & goc nhidu xa 20 la 5,38°+0,2°,
9,46°+0,2°, 11,22°+0,2°, 18,84°+0,2°, 19,18°+0,2°, 20,70°+0,2° va 22,68°+0,2°.

2. Phuong phép diéu ché mudi hemi-canxi ctia axit (3R,5R)-7-[2-(4-flophenyl)-5-
isopropyl-3-phenyl-4-[(4-hydroxymetylphenylamino)cacbonyl]-pyrol-1-yl]-3,5-
dihydroxy-heptanoic & dang trihydrat tinh thé I theo diém 1, trong d6 phuong phap

nay bao gom:

chuén bj dung dich phan tmg bao gdm muéi hemi-canxi ciia axit (3R,5R)-7-
[2-(4-flopheny1)-5-isopropyl-3-phenyl-4-[(4-hydroxymetylphenylamino)cacbonyl]-
pyrol-1-yl]-3,5-dihydroxy-heptanoic, etyl axetat va nuéc;

khudy dung dich phan tng; va
dé nguoi dung dich phan ting d4 khudy.
3. Phuong phép theo diém 2, trong d6 budc chudn bi dung dich phan tmg bao gdm:

chuén bi hdn hop bing cach bd sung nudc vao mubi hemi-canxi cia axit
(3R,5R)-7-[2-(4-flophenyl)-5-isopropyl-3-phenyl-4-[(4-
hydroxymetylphenylamino)cacbonyl]-pyrol-1-y1]-3,5-dihydroxy-heptanoic; va

chuén bj dung dich phan tmg bing cach bd sung etyl axetat vao hén hop.

4. Phuong phap theo diém 2 hoic 3, trong d6 ty 16 thé tich giita etyl axetat va nudc
12 3:1-1:3 (thé tich/thé tich).
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