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(57) Sang ché dé xuét mudi canxi ctia cac hgp chét c6 cong thitc chung (I):

o

trong d6 X dugc chon tir nhém bao gébm CH,, S, hoac O; D 1a O hoic S; R® 1a
hydro hoac alkyl; E la nhém phenylen tuy ¥ dugc thé; Y 1a hé vong cé tir 6 dén 9
canh mot vong hodc hai vong dugc thé hodc khong duoc thé ma cé thé chita mot
hoac nhiéu nguyén tit khac loai dugc chon tir N hodc S va chia it nhat mot vong
thom; n 1a 0 hoac 1, va q 14 0 hoac 1; véi diéu kién 1a cac hgp chat trong d6 X =
CH2, q = 0, Y = phenyl khong duoc thé va E - phenylen khong duoc thé duoc

loai trir; hoac hydrat clia n6.
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Linh viee k§ thuit dwogc dé cap

Sang ché dé xudt mudi canxi ctia hop chit ma c6 thé dugc st dung lam
chét chéng viém, diéu hoa mién dich va chdng te'lng sinh. Cu thé 13, sang ché dé xuét
mudi canxi ctia hop chit ma trc ché dihydroorotat dehydrogenaza (DHODH), quy
trinh san xudt hop chit nay va dugc phim chira hop chit nay dé didu tri va phong bénh
ma viéc trc ché dihydroorotat dehydrogenaza (DHODH) 12 ¢6 loi.

Tinh trang ky thuit cia sang ché

Viém khoép dang thép (rheumatoid arthitis - RA) 1 mo6t bénh kha phd bién dic
biét 1a & nguoi gia. Viée didu tri bing cac thudc thong thuong vi du nhu thubce chéng
viém khong steroit 1a chua dii. Do sy gia hoa dan s6, dic biét 13 & cac nude phuong
Tay phat trién hodc & Nhat Ban nén viéc phat hién ra cac thudc méi dé diéu tri bénh

RA dugc yéu cau cép bach.

Cong bb don qubc t& s6 WO 2003/006425 mb ta cac hop chét cu thé nhét dinh
ma dugc bao céo 13 hitu ich dé didu tri va phong ngira cac bénh ma khi trc ché
dihydroorotat dehydrogenaza (DHODH) 14 c6 lgi. Tuy nhién, cic mudi cu thé theo

sang ché thi chua dugce boc 16.

Cong bd don qubc té s6 WO 99/38846 va don yéu ciu cip sang ché chau Au sb

EP 0 646 578 m6 ta cac hop chit ma dugc bao cao 14 hitu ich dé diéu tri bénh RA.

Thubc chdng viém khép dang thép vdi co ché tac dung méi, leflunomide, gin
day dugc dua ra thi truong bdi cong ty Aventis dudi tén thuong mai ARAVA [EP
780128, WO 97/34600]. Leflunomide c6 dic tinh diéu hoa mién dich cling nhu dic
tinh chéng viém [EP 217206, DE 2524929]. Co ché tic dung dwa vao sy e ché
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dihydroorotat dehydrogenaza (DHODH), 14 mdt enzym trong qua trinh sinh tong hop

pyrimidin.

De Julian-Ortiz (J. Med. Chem. 1999, 42, 3308-3314) mo ta cac hop chét ¢6 cac

gbc axit xyclopentenoic chéng bénh hecpet tiém ning nhét dinh.

Don yéu ciu cp sang ché Dic sb DE 33 46 814 Al mo ta cac din xut amit
clia axit cacbonic nhit dinh d& diéu tri, phong ngira va lam thuyén giam céc bénh co

li€n quan dén su rdi loan chirc ndng ndo va céc triéu chimg cta né.

Trong co thé, DHODH xic tac cho sy téng hop pyrimidin, 1a qua trinh cin thiét
cho su tang trudng cia té bao. Viéc tc ché DHODH sé trc ché su tang trudng cua cac
té bao tang sinh nhanh (thudc bénh hoc), trong khi cac té bao ting truéng voi toe do
binh thudng c6 thé thu duoc pyrimidin cin thiét dwa trén chu ky chuyén hoa binh
thuong. Céc loai té bao quan trong nhét cho dap ung mién dich, cac té bao lympho chi
ding su téng hop pyrimidin dé phat trién va phan tng dic biét nhay v6i su ¢ ché
DHODH. Céc chét wc ché sy phat trién cua té bao lympho 1a thubc quan trong dé diéu

tri cac bénh tu mién.

Chat trc ché DHODH Leflunomide (ARAVA) la thudc ddu tién cia nhom cac
hop chét nay (cac leflunomide) dé didu tri bénh viém khép dang thip. Cong bd don
qubc t€ s& WO 99/45926 1a mot tai lidu tham khao khac boc 1§ cc hop chét co tac
dung nhu cic chét trc ché DHODH.

Don yéu cdu cdp sing ché Nhat sb JP-A-50-121428 bdc 16 cadc monoamit cia
axit xyclopenten-1,2-dicarboxylic duge thé N nhu cac chét diét co va cac chit téng hop
cua nd. Vi dy, monoamit ctia axit N-(4-clophenyl)-I-xyclopenten-1,2-dicarboxylic dugc

tao ra boi phan ng cua l-xyclopenten-1,2-dicarboxylic anhydrit véi 4-cloanilin.

Trong bai bdo Journal of Med. Chemistry, 1999, Vol. 42, c4c trang 3308-3314,
su tong hop thuc su va viée sang loc cac hop chit chdng bénh hecpet tiém ning méi c6
st dung mdy tinh d4 dugc mo ta. Trong bang 3 & trang 3313 céc két qua thir nghiém

vé ICso va doc tinh t€ bao dugc thé hién cho hop chét axit 2-(2,3-
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diflophenylcarbamoyl)-l-xyclopenten-1-carboxylic, axit 2-(2,6-diflophenylcarbamoyl)-
I-xyclopenten-l-carboxylic va axit 2-(2,3,4-triflophenyl-carbamoyl)-1-xyclopenten-1-

carboxylic.

Don yéu ciu cdp sang ché Pirc s6 DE 3346814 va don yéu cdu cdp sang ché
Mg s6 US 4661630 bdc 16 cac amit ctia axit carboxylic. Cac hop cht nay ¢6 lgi cho
cac bénh rdi loan chirc ning nio va cling c6 céc hoat tinh chéng loét, chéng hen, chdng

viém va ha cholesterol.

Trong don yéu cdu cp sang ché chau Au sé EP 0097056, don yéu cau cip sang
ché Nhat sb JP 55157547, don yéu ciu cp sang ché Duc sé DE 2851379 va don yéu
cdu cép sang ché Pirc s DE 2921002 c4c din xuit axit tetrahydrophtalamic da dugc

mo ta.

Sang ch€ dé xuat chat hitu hi¢u khéac, dic biét 1a & dang muodi canxi, ma c6 thé

dugc str dung dé diéu tri cac bénh cén sy ttc ché DHODH.

Cu thé 13, truéc ddy da tim thiy rang cac hop chét c¢6 cong thirc chung (I) dugc
trinh bay dudi ddy nhu axit 2-(3-flo-3'-metoxy-biphenyl-4-ylcarbamoyl)-xyclopent-I-
encarboxylic (INN Vidofludimus), thé hién hoat tinh chéng viém tdt va tinh kha dung
trong viéc diéu tri qua duong miéng cac bénh tw midn vi du nhu didu tri bénh viém
khép dang thép hodc cac bénh viém rudt. Tuy nhién, d¢ hoa tan cia cac hop chét duoc

néu trén trong cac mdi truong nudce 1a dudi 1mg/ml & do pH trung tinh.

Do hoa tan ctia hgp chit 1a tinh chit quan trong trong viéc nghién ctru thude,
khi ding né nhu diém diu tién dé phat trién cong thirc. Hon nita, sau khi ding qua
dudng miéng, su tai hap thu thude tir rudt vao hé tudn hoan it nhat mot phan phu thudce
vao do hoa tan ciia né. Chi cac chét dugce hoa tan méi c6 thé duoc tai hép thu, vi thé
viéc lam tang d6 hoa tan c6 thé dugc cho 1a din dén sy hép thu hop chét tét hon trong
duong da day rudt, nghia 1 sinh kha dung qua dudng miéng t6t hon va do d6 cai thién
dugc dic tinh duge dong hoc. C6 thé mong mudn tao ra cac hop chit c6 sinh kha dung

tang dé cai thién viéc sir dung ching 1am hoat chét dé diung qua dudng mi¢ng.
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Vi thé, céc téc gia clia sang ché da thuc hién nhidu nd lyc dé lam ting do hoa
tan ctia cc hop chét trong cac méi trudng nude va sau d6 1a sinh kha dung cua chung.
V6i dong co ndy, viéc nghién ctru phat trién dang mudi méi cta cac hop chit duge
thuc hién, tao ra cac mubi thé hién céc tinh chét ly hoa duogc cai tién dang ké mét cach

bét ngo.

Di phét hién thdy ring cic mudi canxi cia cac hop chét ¢6 cong thirc (I) nhu
dugc md ta dudi ddy, nhu mudi canxi cua axit 2-(3-flo-3'-metoxy-biphenyl-4-
ylcarbamoyl)xyclopent-l-encarboxylic, thé hién cac tinh chét hoa ly c6 loi nhu @ hoa
tan trong nudc ting 1én trong khi van gitt do 6n dinh kéo dai tét. Ngoai ra, ciing phat
hién thdy ring khong phai tit ca cac mubi cta hop chét nay déu c6 do hoa tan trong
nuée ting dén muc dd nhu nhau; thuc té, mic du d6 hoa tan cia cac mudi thir nghiém
déu cao hon dang axit ty do, song céc do hoa tan clia cic mudi nay lai khic nhau déng
ké. Quan trong hon, mudi canxi thé hién sinh kha dung ting d4ng ké mot cach ngac

nhién so véi cdc muoi khac hodc so vai dang axit tu do.

Do d6, mot nhom cidc mudi canxi cua cic hop chat co tdc dung wc ché

DHODH, cu thé 1a DHODH cua ngudi, da duge tim thiy.
Ban chit k§ thuit cia sang ché

Vi céc ly do néu trén, muyc dich cua sang ché 1a dé xuat mudi canxi cua cac hgp

chét c6 cong thirc chung (I)

0
N /E——{-D-———(CHE)‘;‘-]—Q—Y
S
X R?
OH

trong do:

X dugc chon tir nhém bao gém CH,, S, hoic O;
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D 1a O hoac S;
R%1a hydro hodc alkyl, t5t hon 12 hydro hodc metyl;
E 12 nhém phenylen tiy y duoc thé;

Y 12 hé vong ¢6 6 dén 9 canh mét vong hodc hai vong dugc thé hodc khong
duoc thé ma c6 thé chira mdt hodc nhiéu nguyén tir khac loai dugc chon tir N hodc S

va chira it nhit mot vong thom,; tt hon 13, Y 1a phenyl duogc thé hoic khong dugc thé;
nla 0 hodc 1, t5t hon 14 0; va
qla 0 hoac 1, tdt hon 12 0;

v6i diéu kién 1a cac hop chét trong d6 q = 0, Y= phenyl khong duoc thé va E =

phenylen khong dugc thé dugce loai trir;
hodc hydrat ctia né.

E tét hon 13 nhém phenylen khéng duge thé hodic nhém phenylen ma dugc thé
bang mét hodc nhiéu nhém doc 13p dugc chon tir halogen, nitro hozc alkoxy; tét hon
nita 1a E 12 nhém phenylen ma dugc thé bing mot nguyén tir flo hodic clo, mdt nhém
metoxy hoic bing bdn nguyén tir flo. Thim chi tdt hon nira 13, E 12 nhém phenylen ma

duoc thé béng mdt hodc bon nguyén tr flo, thdm chi t6t hon nita 14 mot nguyén tir flo.

Y t6t hon 1a nhém phenyl, pyridin hodc benzothiophen tuy y duoc thé. Tét hon
nita 13, Y 12 nhém phenyl khéng dugc thé hoic nhém phenyl ma duge thé bing mot
hodc nhiéu nhém doc 1ap dugce chon tir halogen, alkyl, alkoxy, haloalkoxy, haloalkyl
hodc CN. Tham chi tét hon nira 13 E 12 nhém phenyl ma duoc thé bﬁng mot hodc nhiéu
nhom doc 1ap dugce chon tir flo, clo, CN, metoxy, etoxy, triflometyl hodc triflometoxy.
Tham chi tdt hon nita 13, E 13 nhém phenyl ma dwoc thé bing mot hodc nhidu nhém

doc lap dugce chon tir metoxy hodc triflometoxy, thim chi tdt hon nita 1a metoxy.

Nhoém alkyl, néu khdéng duge chi ra theo cach khac, tét hon 12 mach thing hoic

mach nhanh bo hoa c¢6 tir 1 dén 6 nguyén tir cacbon, tdt hon 12 nhom metyl, etyl,

-6-
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propyl, isopropyl, butyl, #-butyl, isobutyl, pentyl hodc hexyl, nhém metyl, etyl,
isopropyl hodc #-butyl dugc vu tién hon, nhém metyl hodc etyl dugc uvu tién hon nita,

nhom metyl thdm chi dugc vu tién hon nita.
Nhom alkoxy 1a nhém O-alkyl, nhém alkyl 14 nhu dugc néu & trén.

Nhom haloalkyl 1a nhém alkyl ma duogc thé boi mot hodc nhiéu nguyén ti

halogen, nhém alkyl 1a nhu dugce néu & trén; triflometyl dwgc wu tién.

Nhém haloalkyloxy 12 nhém alkoxy ma dugc thé béi mot hoic nhidu nguyén tir

halogen, nhém alkoxy la nhu duoc néu & trén; OCF; dugc uu tién.

Halogen t5t hon 1a clo, brom, flo hodc iot, flo, clo hodc brom dugc uvu tién, flo

dugc vu tién hon.

Sang ché cling dé cdp dén dugc pham chira mudi canxi ciia cac hop chit co
cong thire (I) nhu duge md ta & trén hodc cung véi dung moi hodc chat mang duoc

dung cia no.

Theo mot khia canh khac, sang ché ciing mé ta phwong phap didu tri hodc
phong ngira tinh trang bénh ma c6 lgi khi (rc ché dihydroorotat dehydrogenaza
(DHODH) ma bao gdm sir dung mdt lugng hitu hidu cia mudi canxi cta hop chit ¢6

cong thure (I) nhu duge mo ta trén day.

Séang che cling mo ta vigc sir dung mudi canxi ciia cic hgp chét ¢ cong thire (I)
nhu dugc mo ta & trén dé sdn xuat thuoc d€ phong va di€u tri cac bénh, ma viéc rc ché

sinh tong hop pyrimidin 14 ¢6 10i.

Sang ché ciing d& cép dén cac hydrat ctia cac mudi theo sang ché, ma chi ra
rang cac tinh thé c6 thé thu dugc tir cac mudi nay chira nude véi lugng ty luong hoac
dudi lugng ty lugng cu thé, vi du nhu 0,5, 1 hodic 2 phan tir nude trén mot phén tir hop

chit c6 cong thirc (I) hodc ¢ cong thirc (Ia) nhu duge md ta & day.

Mo ta van tat cac hinh vé
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Fig.1: Biéu d6 vé sy giam tang sinh té bao T cua nguoi duge giy ra bai axit 2-
(biphenyl-4-ylcarbamoyl)-xyclopent-l-encarboxylic dugc st dung véi néng do
100uM;

Fig.2: Biéu 6 so sanh luong vidofludimus dang axit ty do (cic chidm den) va
dang mubi canxi ctia n6 (cic chim tréng) trong huyét tvong & chudt sau khi dung qua

dudng miéng mot lidu duy nhét 10mg/kg trong lwong co thé.
Fig.3: Phd raman ctia mubi Ca (vét trén dinh) va axit tu do (vét day)

Fig.4: Hinh anh soi kinh hién vi quang hoc véi bd phén cuc chéo cua

vidofludimus dang muébi Ca.
Fig.5: Biéu d6 PXRD ctia vidofludimus dang mudi Ca.
Fig.6: Biéu d6 PXRD cuia vidofludimus dang axit tu do.
M5 ta chi tiét sang ché
Sau day, sang ché s& dugc mo ta mét cach chi tiét hon.

Céc khia canh vu tién khéc cla sang ché dugc thé hién tom tat trong cidc muc tir

1 dén 8 nhu sau:

[1] Mudi ctia hop chét c6 cong thuc (Ia)

0-_OH o l
&k*‘
' H F 1

cong thirc (Ia)

v6i canxi (Ca).
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[2] Hop chét theo muc [1], ma 13 mudi cua axit 2-(3-flo-3"-metoxy-biphenyl-4-

ylcarbamoyl)-xyclopent-l-encarboxylic véi canxi.

[3] Dugc pham chtra hop chét nhu duge néu trong muc bét ky trong s cac muc tir [1]

dén [2] cling véi chét pha loang hozic chit mang dugc dung.

[4] Hop chét theo muc [1] dén [2] dé str dung 1am thubc.

[5] Sang ché mo ta viée sir dung hop chét c6 cong thirc (Ia) néu trong muc bt ky trong
50 céc muc [1] dén [2] dé san xut thubc ding dé didu tri bénh hoic chi dinh didu tri
trong d6 viéc trc ché dihydrooratat dehydrogenaza va/hodc interleukin-17 (IL-17) 1a c6

loi.

[6] Sang ché mo ta viéc st dung theo muc [5], trong d6 bénh hodc chi dinh 13 bénh tu

mién.

[7] Sang ché m6 ta viéc sir dung theo muc [6], trong d6 bénh tw mién nay dugc chon tir
nhém bao gdbm bénh viém ctmg khép d6t sdng, bénh viém gidp tu mién, bénh tiéu
chay md, bénh Grave, bénh viém rudt (bénh Crohn, bénh viém loét dai trang), bénh dai
thdo duong typ I, bénh lupus ban dé hé thdng, bénh da xo clng, bénh lang tring, bénh
thodi héa khép, bénh vay nén, bénh viém khép vay nén hoic bénh viém khép dang
thép. |

[8] Sang ché mo ta viée st dung hop chit c6 cong thuc (Ia) nhu néu trong muc bét ky
trong s6 cac muc [1] dén [2] @& san xuét thube ding dé didu tri cac dang ung thu bét
ky.

Ngoai ra, sédng che d¢ cdp dén phuong phép diéu ché cac hgp chat theo sang ché
nhu cac amit mong muon cé cong thirc (I), cling nhu mudi canxi ciia né nhu dugc md

ta & trén.

Phuong phép dau tién dé tdng hop cac amit c6 cong thirc (T) bao gdm bude cho

anhydrit axit ¢6 cong thirc (II) phan Gng véi amin ¢6 cong thirc (11I).

-0-
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QO o
Hzn-—-—e—{-n———{CHz);}Ev N/’E to ECHZ):]?Y
/ . <
X Céng thirc 111 X l R®
OH
o}
iCong thirc II 0 Cong thirc

Phuong phép thir hai theo sdng ché dé diéu ché cac hop chét c6 cong thic (I)
bao gdm budc cho amin ¢6 coéng thic (IV) phadn Ung véi axit aryl-boronic c6 cong
thirc chung (V) (HO)ZB-E-[D-(CHR3)n]q-Y [M. P. Winters, Tetrahedron Lett, 39,
(1998), 2933-2936].

O G
/E——}a—%cm}-!*v
NH, Cu(OAC), N "
X ~ X ] N
OH wo;zs—-E—ln—(cmﬁ;-v OH
Cong thiuc V
© o Cong thirc 1
Cong thirc IV _

Phuong phép thir ba theo séng ché dé diéu ché cac hop chit co cong thirc (1)
bao gébm buédc cho din xuét halogen c6 cong thuce (VI) phdn Gng véi axit arylboronic
c6 cong thirc chung (VII) [N. E. Leadbeater, S. M. Resouly, Tetrahedron, 55, 1999,
11889-11894]. Q 1a nhém halogen nhu clo, brom, flo hoic iot, brom dugc uvu tién.

0 O
[ [y, L]
N/E...._.Q N/E IG \qu;njq ¥
¥ H o mops-HewH—y X g
nq
OH - - : OH
Cong thirc VII

o] o ‘Cong thic

Cong thirc VI

-10-
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Trong céc céu tric c¢6 cong thire tir II dén VII nhu dugc mé ta & day, cac gbe X,
E, D, Y, Ry, cling nhu céc bién s6 n va q c6 nghia nhu duoc xé4c dinh & ddy cho cong

thirc 1.

To6t hon 1, cdc muoi theo sdng ché 1a cac mudi canxi thu dugc tir hop chat dugc

chon tir nhém bao gdm cac hop chit tir 1 dén 74 duéi day:

1. axit 2-((4-(benzyloxy)phenyl)carbamoyl)xyclopent-1-encarboxylic

13. axit 2-((2'-flo-[1,1'-biphenyl]-4-yl)carbamoyl)xyclopent-1-encarboxylic

14. axit 2-((2'-clo-[1,1'-biphenyl]-4-yl)carbamoyl)xyclopent-1-encarboxylic

15. axit 2-((2'-metoxy-[ 1,1'-biphenyl]-4-yl)carbamoyl)xyclopent-1-encarboxylic

16. axit 2-((4-((2,6-diflobenzyl)oxy)phenyl)carbamoyl)xyclopent-1-encarboxylic

17. axit 2-((2'-etoxy-3-flo-[1,1'-biphenyl]-4-yl)carbamoyl)xyclopent- 1 -encarboxylic

18. axit 2-((2-clo-3'-xyano-[1,1'-biphenyl]-4-yl)carbamoyl)xyclopent-l-encarboxylic

19. axit 2-((2-clo-4'-metoxy-[1,I'-biphenyl]-4-yl)carbamoyl)xyclopent-l-encarboxylic

22. axit 2-((3-clo-4-(6-metoxypyridin-3-yl)phenyl)carbamoyl)xyclopent-

I-encarboxylic

23. axit 2-((4'-metoxy-2-metyl-[1,I'-biphenyl]-4-yl)carbamoyl)xyclopent-

l-encarboxylic

24. axit 2-((3,5-dibromo-4-((2,5-diflobenzyl)oxy)phenyl)carbamoyl)xyclopent-

l-encarboxylic

25. axit 2-((3,5-dibromo-4-((3,4-diflobenzyl)oxy)phenyl)carbamoyl)xyclopent-

1- encarboxylic

26. axit 2-((3-flo-3'-metoxy-[1,1'-biphenyl]-4-yl)carbamoyl)xyclopent- 1 -encarboxylic

-11-
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27. axit 2-((3,3'-diflo-[1,1'-biphenyl]-4-yl)carbamoyl)xyclopent-l-encarboxylic

29. axit 4-((4-(benzyloxy)-3,5-dibromophenyl)carbamoyl)-2,5-dihydrothiophen-3-

carboxylic

30. axit 2-((3,4',5-triflo-3'-metyl-[1,1'-biphenyl]-4-yl)carbamoyl)xyclopent-I1-

encarboxylic

31. axit 2-((3,5-diflo-2'-metoxy-[1,1'-biphenyl]-4-yl)carbamoyl)xyclopent-1-

encarboxylic

32. axit 2-((2'-metoxy-3-nitro-[1,1'-biphenyl]-4-yl)carbamoyl)xyclopent-l-encarboxylic
33. axit 2-((3-metoxy-[1,I'-biphenyl]-4-yl)carbamoyl)xyclopent-1-encarboxylic

34. axit 2-((2'-clo-3-metoxy-[1,1'-biphenyl]-4-yl)carbamoyl)xyclopent-1-encarboxylic

35. axit 2-((3-metoxy-3'-(triflometoxy)-[ 1,1'-biphenyl]-4-yl)carbamoyl)xyclopent- 1

-encarboxylic
36. axit 2-((2'-flo-3-metoxy-[1,I'-biphenyl]-4-yl)carbamoyl)xyclopent-1-encarboxylic
37. axit 2-((2',3,4'-trimetoxy-[1,I'-biphenyl]-4-yl)carbamoyl)xyclopent-1-encarboxylic

38. axit 2-((3'-etoxy-3-metoxy-[1,1'-biphenyl]-4-yl)carbamoyl)xyclopent-1-

encarboxylic
39. axit 2-((3,3"-dimetoxy-[1,1'-biphenyl]-4-yl)carbamoyl)xyclopent-l-encarboxylic

40. axit 2-((3,5-dibromo-4-((2-clo-6-flobenzyl)oxy)phenyl)carbamoyl)xyclopent-1-

encarboxylic
41. axit 4-((2'-clo-[L,1'-bipheny]]-4-yl)carbamoyl)-2,5-dihydrothiophen-3-carboxylic
42. axit 2-((4-(m-tolylthio)phenyl)carbamoyl)xyclopent-l-encarboxylic

43. axit 2-((3'-(triflometoxy)-[1,1'-biphenyl]-4-yl)carbamoyl)xyclopent-1-encarboxylic

-12-
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44. axit 2-((4-(benzo[b]thiophen-2-yl)phenyl)carbamoyl)xyclopent-l-encarboxylic

45. axit 2-((4-(benzo[b]thiophen-2-yl)-2-flophenyl)carbamoyl)xyclopent-1-

encarboxylic
46. axit 2-((3'-etoxy-3-flo-[1,1'-biphenyl]-4-yl)carbamoyl)xyclopent-1-encarboxylic

47. axit 4-((3,5-diflo-2'-metoxy-[1,1'-biphenyl]-4-yl)carbamoyl)-2,5-dihydrofuran-3-

carboxylic
50. axit 2-((4-phenoxyphenyl)carbamoyl)xyclopent-1-encarboxylic

52. axit 4-((3,5-dibromo-4-((2-clo-6-flobenzyl)oxy)phenyl)carbamoyl)-2,5-
dihydrothiophen-3-carboxylic

53. axit 2-((3-clo-2'-metoxy-[1,1'-biphenyl]-4-yl)carbamoyl)xyclopent-l-encarboxylic
54. axit 2-((2-clo-2'-metoxy-[1,1'-biphenyl]-4-yl)carbamoyl)xyclopent-l-encarboxylic

56. axit 2-((2,3,5,6-tetraflo-2'-metoxy-[1,1"-biphenyl]-4-yl)carbamoyl)xyclopent-1-

encarboxylic

57. axit 2-((2'-metoxy-3-metyl-[ 1,1'-biphenyl]-4-yl)carbamoyl)xyclopent-1-

encarboxylic

58. axit 2-((3,5-diclo-2"-metoxy-[ 1,1'-biphenyl]-4-yl)carbamoyl)xyclopent-1-

encarboxylic
62. axit 2-((2'-etoxy-3,5-diflo-[1,1'-biphenyl]-4-yl)carbamoyl)xyclopent-l-encarboxylic
63. axit 2-((3'-etoxy-3,5-diflo-[1,1'-biphenyl]-4-yl)carbamoyl)xyclopent-l-encarboxylic

64. axit 2-((3,5-diflo-3'-(triflometoxy)-[ 1,1'-biphenyl]-4-yl)carbamoyl)xyclopent-1-

encarboxylic

65. axit 2-((2'-clo-3,5-diflo-[1,1'-biphenyl]-4-yl)carbamoyl)xyclopent-l-encarboxylic

-13-
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66. axit 2-((2',3,5-triflo-[1,1'-biphenyl]-4-yl)carbamoyl)xyclopent-1-encarboxylic

67. axit 2-((3,5-diflo-2',4'-dimetoxy-[1,1'-biphenyl]-4-yl)carbamoyl)xyclopent-1-

encarboxylic

68. axit 2-((3-clo-4-((2-(triflometyl)benzyl)oxy)phenyl)carbamoyl)xyclopent-1-

encarboxylic

69. axit 2-((3-clo-4-((2-clo-6-flobenzyl)oxy)phenyl)carbamoyl)xyclopent-1-

encarboxylic
72. axit 2-((4-(benzyloxy)-3-clophenyl)carbamoyl)xyclopent-1-encarboxylic
74. axit 2-((3-clo-4-((2-flobenzyl)oxy)phenyl)carbamoyl)xyclopent-1-encarboxylic

Tét hon 13, mudi canxi theo sang ché 12 mudi canxi dugc néu & trén, trong d6
hop chét c6 cong thire (I) duge chon tir nhém bao g6m cac hop chit dugc thé hién

dudi ddy & bang 1. Vi du 76 khong phai 1a mot phin ciia sang ché.
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Céc hop chit c6 cong thirc (I) c6 thé thu duge qua nhiéu phuong phap, bao gdbm
phuong phép duge mo ta trong don yéu cu cdp sang ché Nhat s§ JP-A-50-121428.
Theo cac phuong 4n duge wu tién ctia sang ché thi hai phwong phap tdng hop duéi day

dugc st dung.

Phuong phép 1: Trong budc thir nhét, axit xycloalken-1,2-dicarboxic ¢6 thé thu duge
tir axit o,a'-dibromo alkandicarboxylic twong tng nhu dugc mé ta bdi R.N.Mc Donald
va R.R. Reitz, J. Org. Chem. 37, (1972) 2418-2422. Axit xyclopenten-1,2-dicarboxylic
c6 thé ciing thu dugc voi lugng 16n tir axit pimelic [D.C. Owsley va J.J. Bloomfield,

Org. Prep. Proc. Int. 3, (1971) 61-70;R. Willstatter, J. Chem. Soc. (1926), 655-663].

Céc axit dicarboxylic dugc thé trong hodc trén hé vong nhin chung déu c6 thé
dugc tong hop qua sy tdng hop xyanhydrin [Shwu-Jiiian Lee et.al., Bull. Inst. Chem.
Academia Sinica Number 40, (1993), 1-10 hodc B, R, Baker at al, J, Org, Chem. 13,
1948, 123-133; va B.R. Baker et.al., J. Org. Chem. 12, 1947, 328-332; L. A. Paquette
et. al., J. Am. Chem. Soc. 97, (1975), 6124-6134].

Céc axit dicarboxylic sau d6 c6 thé dugc chuyén hoa thanh anhydrit axit tuong
ing bang phan g clia chiing v&i anhydrit cia axit axetic [P. Singh va S.M. Weinreb,
Tetrahedron 32, (1976), 2379-2380].

Céc phuong phép khac dé bao ché cac anhydrit axit khac nhau c6 cong thuc (1)
da duwgc mo ta trong tai li€u V. A. Montero et al., J. Org. Chem. 54, (1989), 3664-
3667; P. ten Haken, J. Heterocycl. Chem. 7. (1970), 121 1-1213; K. Alder, H.
Holzrichter, J. Lieb. Annalen d. Chem. 524, (1936), 145-180; K. Alder, E.
Windemuth, J. Lieb. Annalen d. Chem. 543, (1940), 56-78; va W. Flaig, J. Lieb.
Annalen d. Chem. 568, (1950), 1-33.

Céc anhydrit nay sau d6 c6 thé duoc phan tng v6i cac amin twong Ung thanh
amit mong mudn c6 cong thirc (I). Phan tmg ndy c6 thé dugc thuc hién bing cach str
dung céc diéu kién phan tng nhu duge mo ta trong tai li€u J.V. de Julian Ortiz et al., J.
Med. Chem. 42, (1999), 3308 (con dudng A duge xac dinh trong vi du 1) hoic bing

céch st dung 4-dimetylamino pyridin (con dudng xac dinh B trong vi du 1).
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Phuong phép 2: Amit ¢6 cong thirc (I) cling c6 thé duoc tdng hop bing cach cho amin
c6 cong thirc (IV) phdn Ung véi axit arylboronic cé cong thirc chung (V) [M, P,
Winters, Tetrahedron Lett,, 39, (1998), 2933-2936].

Biarylanilin ¢6 thé dugc tdng hop néi chung qua phan tng lién hop paladi [G.
W. Kabalka et al., Chem.Commun., (2001), 775; A. Demeter, Tetrahedron Lett. 38;
(1997), 5219-5222; V. Snieckus, Chem.Commun. 22, (1999), 2259 - 2260].

Phuong phap 3: Amit c6 cong thirc (I) ciing c6 thé duge tdng hop bing cach
cho din xuét halogen c6 cong thirc (VI) phan tmg véi axit arylboronic axit c6 cong
thirc chung (VII) [N. E. Leadbeater, S. M. Resouly, Tetrahedron, 55, 1999, 11889-
11894].

Muoi canxi theo sang ché c6 thé dugc str dung cho nhi€u bénh cia ngudi va
dong vit, tot hon 1a cac bénh clia nguoi, ma sy rc ché chuyén hoéa pyrimidin 13 c6 loi.

Céc bénh nay la:

- ching xo0 hoéa, viém mang mach nho, viém miii, hen hodc bénh khédp, cu thé 13,

churng thodi hoa khép
- tat ca cac dang thip khép

- cac bénh va cac rbi loan mién dich cAp tinh nhw nhidm tring, sdc do nhiém khuén,
sb¢c do ndi doc td, nhifm khuin Gram am, hoi ching sbc do doc td, hoi chung suy ho
hap cép, dot quy, ton thwong tai twéi mau, tdn thwong hé thin kinh trung wong, cac
dang di tng nghiém trong, cac phan (mg manh ghép chdng lai vat chu va vat chu
chéng lai manh ghép, bénh alzheimer hodc ching sbt, su tai phat hep van tim, bénh
viém phdi man tinh, bénh bui phdi, sacom phdi, bénh tai hip thu xuwong. Cac bénh

mién dich nay ciing bao gém sy di€u hoa va kim him mong mudn hé mién dich;

- tit ca cac kiéu bénh tu midn, cu thé 13 viém khép dang th'éip, viém d6t séng dang
thép, viém khép xuwong man tinh, viém khép do Gut, da xo cing, dai thdo duong phu

thudc insulin va dai thdo dudong khong phu thudc insulin, va lupus ban do, viém loét
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dai trang, bénh viém ru¢t khu vuc Morbus Crohn, bénh viém rudt, cling nhu cic bénh

viém man tinh khéc, ia chdy man tinh;

- cac rbi loan ngoai da nhu bénh vy nén

- teo vdng mach tién trién

- tit c4 céc loai nhidm tring bao gdm céc nhiém trung co hoi.

Mudi canxi theo sang ché va thudc dugc bao ché tir né nhin chung hiru ich dé
dicu tri roi loan ting sinh té bao, dé di€u tri hodc phong, cac bénh va cac tinh trang
bénh mién dich (vi du nhu cic bénh viém, cic bénh mién dich than kinh, cic bénh tu

mién hoidc cac bénh khéc).

Mudi canxi theo sang ché ciing hitu ich dé phat trién thudc diéu hoa mién dich
va chong viém hodc, thong thudng hon, dé di€u tri cdc bénh ma sy c ché sinh tong

hop pyrimidin 1a ¢6 19i.

Mubi canxi theo sang ché cling hitu ich dé didu tri cic bénh ma bj gy ra boi su
ting sinh té bao 4c tinh, nhu tit ca cac dang ung thu méu va ung thu dang rin. Vi thé
céc hop chét theo sang ché va thubc duoc bao ché tir né nhin chung hitu ich @ didu
chinh hoat dong ctia té bao, su tdng sinh té bao, su tOn tai cua té bao, su biét hoa té
bao, chu trinh té bao, su truong thanh té bao va sy chét té bao hoic gdy ra su thay dbi
toan than vé chuyén héa dudng, lipit hodc protein. Chiing ciing c¢6 thé dugc sir dung dé
hd trg tao thé hé té bao, bao gdm sy sinh truéng va san sinh té bao mau (tac dung tién
chét sinh huyét) sau khi lam suy yéu hoic pha hity cac té bao, nhu bj gy ra boi, vi du,
chit ddc, blrc xa, liéu phap mién dich, sy thiéu sinh trudng, sy thibu dinh dudng,
chtmg kém hép thu, sy rbi loan diéu hoa mién dich, chiing thiéu mau va tuong tu hodc
dé tao ra cac mAu ching diéu tri cia su san sinh va phé hily mo, va su thay ddi c¢6 tac

dung diéu tri cta te bao va su duy tri m6 va ndi can bang t€ bao mau.

Céc bénh va céc tinh trang bénh nay bao gdbm nhung khong chi giéi han & ung
thu nhur u mau (vi du bénh bach cdu, u lymphd, u tity) hodc cac khéi u rén (vi du ung

thu va, tuyén tién liét, gan, bang quang, phéi, thuc quén, da day, tryc trang, sinh duc
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ni€u, da day rudt, da, tuy, néo, tir cung, rudt két, dau va cb, va buéng tring, khdi u ac
tinh, u bao hinh sao, ung thu phdi té bao nhé, u than kinh dém, ung thu biéu mé té bao
nén va ¢ vay, Sacom nhu Sacom Kaposi va Sacdm xuong), didu tri cac rdi loan c6
lién quan dén cac té bao T nhu thiéu mau khong tai tao va hoi chiung DiGeorge, bénh

QGraves.

Leflunomit, truéc day da duoc phat hién thdy 1a tc ché sy sao chép HCMV
trong dich nudi cy té bao. Nhiém hecpet & mit 1a nguyén nhan phd bién nhit gy mu
do nhidm tring & nudc phat trién. Riéng & M§ c6 khoang 50.000 ca trong mdi nim
trong 6 90% la cic ca tai phét clia cac bénh nhidm tring ban diu. Cac ca tai phat
duge didu tri bang thudc khang virut va corticosteroit. Cac cytomegalovirut, mot loai
virut hecpet khéc 13 nguyén nhén ph bién gy ra sy pha hiy vong mac va mi & bénh
nhan bi AIDS. Céc hop chit theo sang ché c6 thé duogc sir dung don 1 hoic két hop
v6i cac hop chét khang vi rut khac nhu Ganciclovir va Foscarnet dé diéu trj cac bénh

nay.

Muébi canxi theo séng ché con c6 thé dugc st dung cho cic bénh do nhiém dong
vat nguyén sinh & nguoi va dong vat. Cac dong vat nguyén sinh gdy bénh & dong vat
thli y va ngudi tot hon 14 cac ky sinh tring hoat dong ndi bao ctia nganh Apicomplexa
hodc Sarcomastigophora, cu thé 1 Trypanosoma, Plasmodia, Leishmania, Babesia va
Theileria, Cryptosporidia, Sacrocystida, Amoebia, Coccidia va Trichomonadia. Cac
hoat chét nay hodc céac dugc chét tuong ing dic biét thich hop dé didu tri bénh sbt rét
nhiét d6i, bi gdy ra boi Plasmodium falciparum, bénh sbt rét voi bidu hién st cir mdi
ba ngay, bi gy ra béi Plasmodium vivax hodc Plasmodium ovale va dé diéu tri bénh
sOt rét voi bidu hién sbt cr mdi bon ngay, bi gay ra béi Plasmodium malariae. Ching
ciing thich hop dé diéu tri bénh Toxoplasma, bi gdy ra béi Toxoplasma gondii, bénh
ciu trung, vi du bi gdy ra béi Isospora belli, bénh nhuc bao tir tring & rudt non, bi gy
ra bdi Sarcocystis suihominis, bénh ly bi gdy ra bdi Entamoeba histolytica, b&énh
nhiém ky sinh tring Crypto, bi gdy ra bdi Cryptosporidium parvum, bénh Chargas, bi
gy ra boi Trypanosoma cruzi, bénh budn ngt, bi giy ra bdi Trypanosoma brucei
rhodesiense hodc gambiense, cac dang bénh Leishmania da va ndi tang cling nhu céac

dang bénh Leishmania khac. Chiing ciing thich hop dé diéu tri cho cac dong vt bi
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nhiém ddng vét nguyén sinh gy bénh tha y, gidng nhu Theileria parva, tic nhan giy
bénh gdy ra bénh sét & bd bd bién Dong, Trypanosoma congolense congolense hodc
Trypanosoma vivax vivax, Trypanosoma brucei brucei, tic nhan gdy bénh gia suc
Nagana & chdu Phi, Trypanosoma brucei evansi gy ra bénh Surra, Babesia bigemina,
tac nhan gdy bénh sdt Texas & gia sic va triu, Babesia bovis, tic nhan gdy bénh
Babesia & bd chau Au ciing nhu bénh Babesia & chd, m&o va clru, cac tdc nhan giy
bénh Sarcocystis ovicanis va ovifelis gy bénh nhuc bao tr tring & ctru, gia stic va lon,
Cryptosporidia, c4c tc nhan gdy bénh nhiém ky sinh tring Crypto & gia stic va chim,
céc loai Eimeria va Isospora, cic tdc nhan gy bénh cau tring & thd, gia suc, ciru, dé,
lon va chim, ddc biét 1 & ga va ga tay. Viéc str dung cc hop chét theo sang ché dugc
wu tién dic biét dé didu tri bénh ciu tring ho#c nhiém trung sbt rét, hodc dé bao ché
thube hodc thuc phém dé didu tri céac bénh nay. Viéc diéu tri nay cb thé 1a du phong
hodc tri bénh. Trong diéu tri bénh sbt rét, cac hop chét theo sang ché c6 thé duge két

hop véi cac chat chong sot rét khac.

Mubi canxi theo sang ché cling c6 thé dugc st dung cho nhiém tring vi rut

hodc céc nhiém tring khac bi giy ra béi Preumocystis carinii chang han.

Tét hon 13, cac bénh hodc cac tinh trang bénh duge diéu tri hodc duge phong
ngilra bing mudi canxi theo sang ché dugc chon tir nhém bao gdm céc phan Gmg méanh
ghép chdng lai vat chi va vét chi chéng lai méanh ghép, viém khép dang thép, da xo

cung, lupus ban dé, bénh viém rudt, va bénh vay nén.

Mudi canxi cia céc hop chét ¢6 cong thue (I) c6 thé dugc dung cho ddng vat,
tdt hon 14 cho dong vat c¢6 v, va cu thé 1a cho riguc‘yi, cho va ga lam céc chét diéu tri,
dudi dang hdn hop véi mot chit khac hodc & dang dugce phim ma cho phép st dung
qua dudng tiéu héa hodc ngoai dudng tiéu héa hoic dudi dang mét hoat chit chira mot
lidu hitu hiéu cta it nhit mot trong s cac mudi canxi néu trén cta hop chit c6 cong
thirc (I), ngoai thanh phin ta& dugc va chit bd sung dugc dung khong ddc thong
thuong.

Céac chét diéu tri co thé dugc dung qua dudng miéng, vi du dudi dang vién tron,

vién nén, vién nén bao tan trong rudt, vi€n nén bao duong, vién nang gelatin clirng va
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mém, dung dich, sird, nhii trong hoic hdn dich hodc du6i dang hdn hop sol khi. Tuy
nhién, viéc dung cé thé cling dugc thuc hién qua dudng truc trang, vi du & dang vién
dan, hodic ngoai dudng tiéu hoa, vi du & dang tiém hoic truyén, hoic qua da, vi du &

dang thudc m&, kem hodc con thudc.

Ngoai cac mudi néu trén cia cic hoat chét ¢6 cong thirc (I), thi dwgc phim c6
thé con chira thém chit mang hodc ta dugc tro théng thudong. Do d6, dugc phdm c6 thé
con chira cac chét phu trg, nhu, vi du, chit don, chat kéo dai, chit 1am phén ra, chét két
dinh, chét gay truot, chét 1am 4m, chit 1am én dinh, chit nhil héa, chit bao quan, chét
lam ngot, chit mau, chit thom hoic huong li€u, chit dém, va hon nira dung moi hodc
chit 1am hoa tan hodc chit dé dat dugc tac dung dy trit, cling nhu mubi dé lam thay
d6i 4p sudt tham thau, chit bao hodc chit chéng oxi héa. Chiing ciing c6 thé chra mudi
néu trén cta hai hodc nhiéu hop chét c6 cong thire (I) va ca cac hoat chit c6 tac dung

di€u tri khac.

Do d6, mubi theo sang ché c6 thé dwogc st dung don 18 hoic két hop véi hoat
chét khéc - vi du véi cac thube da dugce biét dé didu tri cac bénh duge néu trén, nho d6
trong trudng hop sau c6 chat phu trg thich hop, thi tac dung khuéch dai dugc chu y.
Céc lugng thich hgp dugc diing cho ngudi ndm trong khoang tir 5 dén 500mg.

DPé bao ché duoc phém, c6 thé sir dung céc ta dugc vO co hoac hitu co tro dugce
dung. D& bao ché vién tron, vién nén, vién nén bao tan trong rudt va vién nang gelatin
cting, vi du, lactoza, tinh bot ngd hoic dan xuét ctia né, bot talc, axit stearic hodc mudi
ctia n6, v.v. ¢6 thé dugce sir dung. Céc ta duge cho vién nang gelatin mém va thudc dan
vi du 13 chét béo, sap, polyol ban rin va 1déng, diu ty nhién hodc dong cing. Céc ta
duogc thich hop dé tao ra dung dich va sird vi du 1a nudc, sucroza, duong khir, glucoza,
cac polyol v.v.. Cac ta dugc thich hop dé tao ra céc dung dich tiém vi du la nuéc,

ruou, glyxerol, polyol hodc dau thuc vat.

Lidu c6 thé thay ddi nim trong khoang gidi han rong va 1a thich hop véi ting
tinh trang bénh & ting truong hop. Dbi v6i cac sir dung néu trén thi lidu thich hop s&
thay dbi tuy theo kiéu dung, tinh trang bénh cu thé dugce diéu tri va tac dung mong

muon dat dugc. Tuy nhién, ndi chung, cic két qua mong mudn dat dugce véi ty 1€ liu
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nim trong khoang tir 1 dén 100mg/kg trong lwong co thé dong vat tdt hon 14 ndm trong
khoang tir 1 dén 50mg/kg. Cac ty 18 lidu thich hop cho cac dong vat ¢6 vi 16n hon, vi
du ngudi, 12 lidu nam trong khoang tir 10mg dén 3g/ngay, thich hop duge dung mét
1an, & dang céc lidu chia tir 2 dén 4 14n trong mdt ngay, hodc & dang giai phong kéo
dai.

N6i chung, liéu hang ngay nim trong khoang tir 10mg dén 5000mg, t6t hon 1a
nim trong khoang tir 50 &n 500mg, cho timg ngudi 1a thich hop trong truong hop
dung qua dudng miéng ma la dang diing dugc wu tién theo sang ché. Trong trudng hop

céc dang st dung khéc, thi liéu hang ngay ciing nim trong khoang tuong tu.
Vi du thuc hién sang ché

Sang ché duge minh hoa thém bing céc vi du nhung cin phai hiéu ring séng
ché khong bi giéi han dudi ddy. Sé lidu duoc trinh bay cho cic hop chét cu thé duge

md ta trong bang 1 & trén ciing lién quan dén cac vi du cu thé ciia sang ché.
B& tri thir nghiém/thiét bi

'H-NMR: ph$ 1H-NMR duoc ghi bang cach sir dung quang phd ké Bruker DPX300
v6i tAn s proton 13 300,13 MHz, xung kich thich 30°, va thoi gian tré theo chu ky 1a 1
gidy. 16 1an quét dugce tich liy, D20; MeOD hodc d6-DMSO dugc st dung l1am dung

A

moi.

DSC: phép do nhiét lugng bing tia quét vi phan dwgc thuc hién vé6i thiét bi Perkin
Elmer DSC-7 (chdo dung miu kin bing vang dudi khi N,). Mau duoc gia nhiét dén
diém néng chay voi téc do 10K/phit, sau d6 dugc lam lanh (t6c do lam lanh

200K/phut) va sau d6 lai dugc gia nhiét 14n nita véi tbe do 10K/phut,

DVS (SMS): may phan tich mirc hip thu hoi nuéc DVS-1 cua coéng ty Surface
Measurement Systems Ltd.. Mau dugc dit trén chao dung méu béng platin va duoc
lam can bing & do 4m twong ddi dinh sn (46 Am twong dbi), thong thudng do 4m
tuong dbi 1 50%. Sau d6, chuong trinh d6 4m duogc dit trude duge bit diu véi tde do

quét 14 thay d6i d6 Am twong ddi 5% mbi giv. Budce thir nhét: tir d6 4m tuong ddi 50%
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dén d6 4m twong dbi 0% (trong trudng hop hydrat ¢6 thé duge chip nhan 1am nguyén
liéu ban d4u thi do 4m tuwong ddi ndm trong khoang tir 50 dén 95%), budc thir hai: tir
d6 4m tuong dbi 0% dén 95% (trong trudong hop hydrat c6 thé dugc chdp nhdn lam

nguyén lidu ban dau thi d6 4m twong di nim trong khoang tir 95 dén 0%).

Phd hoc FT-Raman: phd FT-Raman duoc ghi trén hé thdng Bruker RFS 100
FT-Raman véi Nd hdng ngoai gin: thiét bi laze YAG hoat dong & budc séng 1064nm
va may do germani dugc 1am lanh bing nito 16ng. Dbi véi mdi vi du, ti thiéu 64 14n
quét voi do phan giai 2cm’ duge tich liy. St dung ngudn laze nho 300mW. S6 lidu
FT-Raman dugc thé hién trong ving ndm trong khoang tir 3500 dén 100cm'. S lidu

dudi 100cm’ 1a khong déang tin cdy do ngudng thiét bj loc Rayleigh.

Kinh hién vi quang hoc: Kinh hién vi Leitz Orthoplan 110680 dugc trang bj v6i
may anh Leica DFC280 va phin mém chup anh IM50 phién ban 5. Cac anh dugc ghi
lai c6 hodc khong c6 cac bg phan cuc chéo va véi su phong dai ge‘ip 4 14n, 10 14n hodc
25 lan.

Nhiéu xa bot tia X: Bruker D8; burc xa d@)ng K., 40kV/40mA; méay do LynxEye,
kich thude bude 0,02 °20, thoi gian ciia mot bude 1a 37 gidy. Chuin bi miu: Cac mau
nhin chung dwoc do khong cin xtr 1y diic biét nao khac ngoai viée dp dung ap luc yéu
dé c6 dugc b mit phing. BO gitr miu tinh thé don bang silic dugc st dung (do sdu

0,1, 0,5 hodc 1mm). Cac miu dugc quay trong qua trinh do.

Kinh hién vi Raman: Hé thdng renishaw inVia Reflex Raman. Thiét bi laze dit
6n dinh véi budc séng kich thich 785nm va may anh CCD duoc 1am mat Peltier duoc
tang cudong bing NIR 1am may do. Cac phép do duoc thuc hién vé6i khoang cach hoat
dong dai gp 20 1dn muc tiéu. S6 séng nam trong khoang tir 2000-100cm™, thoi gian

phat hién 10 gidy, ba lan tich liy trong mot phd.

Dung moéi: Cho tit ca cac thir nghiém, dung méi loai diing cho phan tich Fluka,
Merck hodc ABCR dugc stir dung.
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TG-FTIR: Céac phuong phap do nhiét trong duge thuc hién véi can vi lugng
nhiét Netzsch TG 209 duoc két hop véi quang phd ké Bruker FTIR vecto 22 hoidc IFS
28 (cac chao mau c6 16 dudng kinh nhé, khi N, tbc do gia nhiét 10°C/phut, khoang
nhiét o tir 25°C dén 350°C).

HPLC: HPLC dugc thyc hién bang sic ky 1éng Dionex UltiMate® 3000 chira
dung méi Rack, bd tiét luu chan khong, bom d6i (mikro), may trén tinh (500 ul), bd
1dy miu ty dong, vong lip miu 25pl, dng tiém 100ul, 10 dang cdt va may do DAD
(phan tir do ban vi lugng), ma dwoc thyc hién dé phan tich UV. Phan tich sb lidu dugc
thuc hién v6i phdn mém Chromeleon® 6.80 SP3. Cac hop chét duoc tach ra & 30°C
trén cot Phenomenex Onyx™ Monolithic C18 50x2 mm. Thé tich tiém 13 2 pl va chiéu
dai budc soéng do 1a 305nm. Gradien cua axit formic 0,1% trong nudgc loai dung cho
HPLC/axetonitril dugc ding 1am pha dong, bt ddu & ndng d axetonitril 5%. Nong dd
ban dau duoc giir trong 1 phit, sau d6 gradien dwgc tao dbc tuyén tinh dén axetonitril
95% trong khoang thoi gian 2 phut, dugc giit trong 0,7 phit & axetonitril 95%, sau do
dugc quay lai dén axetonitril 5% trong vong 0,1 phit va gitt ¢ dinh trong 0,7 phat dé

can bang lai cot. Tdc d6 chay cua pha dong 1a 1,5ml/phut.
Vi du 1. Téng hop céac hop chét c6 cong thirc (I)

Téng hop cac hop chit c6 cong thie (I) dwgc md ta chi tibt trong cong bd don

qudc té s6 WO 2003/0006425, ma duoc dua vao ddy bang cach vién dan.
Vi du 2. Thir nghiém trc ché hoat tinh DHODH

HOon hop thit nghiém chuin chira 50pM dexyclo ubichinon, 100 uM
dihydroorotat, 60uM 2,6-dicloindophenol, cling nhu 20mU DHODH. Hoat d6 thé tich
clia enzym tai td hop duoc sir dung 1a 30U/ml. Cac phép do dugc thuc hién trong
50mM TrisHCI (KC1 150mM, Triton X-100 0,1%, pH 8,0) & 30°C trong thé tich cudi
cling 1a 1ml. Cac thanh phan dugc tron, va phan Gng dugc bit diu bang cach bd sung
dihydroorotat. Tiép theo qua trinh phan tmg 1a do muc giam hip thu bing phé quang
ké & budc song 600nm trong 2 phut.
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Cac nghién ctru e ché dugc thuc hién trong thir nghiém chuén véi cac lugng
chét rc ché thém vao c6 thé thay doi. PE xéc dinh gia tri ICso (ndng d6 chét e ché can
dé thu dugc mirc e cheé 50%) can cung cap it nhat nim ndéng dd chat rc ché khac

nhau.

Céac nghién ctru ndy dugc thuc hién véi DHODH cia ngudi tai té hop ciing nhur
ctia chudt tai to hgp dugc cung cip béi Gido su M. Loffler, Marburg, Dtrc [M. Loffler,
Chem. Biol. Interact. 124, (2000), 61-76].

Chét chuyén héa c6 hoat tinh cta leflunomit A77-1726 (Hop chét 12) dugc sir
dung dé tham khao [J. Jockel et. al. Biochemical Pharmacology 56 (1998), 1053-
1060].

Céc két qua cta thir nghiém trc ché duoc trinh bay trong bang 1 & trén. R rang
1a tir viéc so sanh céc gia tri ICs ma cac hop chit dugc st dung dé diéu ché mubi theo
sang ché khong chi ¢ hoat tinh trc ché trén enzym cua ngudi twong duong hodc thdm
chi t6t hon so véi chét chuyén hoa c6 hoat tinh cia leflunomit ma con ¢6 tinh dic hiéu

cao hon doi véi enzym ciia nguoi.
Vi du 3. Thir nghiém téng sinh cac t€ bao T cuia nguoi

Cac t& bao don nhin mau ngoai vi cia ngudi (Human peripheral blood
mononuclear cell - PBMC) thu dugc tir nhitng nguoi tinh nguyén khée manh va duoc
chuyén vao mdi truong nudi cdy té bao PMI1640 chira 10% huyét thanh bao thai bé
dugc thdm tach 10%. 80.000 t& bao mdi 16 duoc hit bing éng hit vao dia 96 15 va
thém ngung két t6 hdng ciu thyc vt (PHA) vao dung dich nuéc mudi dém photphat
dén ndng do cudi cing 1a 20pg/ml dé kich thich su tang sinh t& bao T. Vidofludirnus
duoc thém vao dimetyl sulfoxit (DMSO, nbng do cudi cing: 0,1% thé tich) dén ndng
d6 cudi ciing ndm trong khoang tir 20nM dén 50pM. Sau khi u trong 48 gio, su ting
sinh té bao dugc dinh luong bing cach st dung "ELISA BrdU ting sinh té bao"
(Roche) theo cac huéng din ctia nha san xudt. Mot nira su e ché tdi da (ICsp) duoc
tinh bing cach khép dudng cong xichma c6 4 thong sb. Su tang sinh té bao T duoc tc

ché bang Vidofludimus véi ICso bang 4,1puM. (xem Fig.1).
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Vi du 4: Diéu ché muodi canxi

300,4mg axit Vidofludimus ty do dugc hoa tan trong 18mL DCM/MeOH (3:1)
va dugc siéu 4m trong 8 phut. 31,5mg canxi hydroxit dugc tao huyén phu trong 3mL
DCM/MeOH (3:1); huyén phii ndy dugc thém tir tir vao dung dich axit Vidofludimus
tur do. Huyén phil nhe dugc khudy qua dém & 25°C. Dung mdi dugc 1am bay hoi mot
phén dudi dong nito & 25°C. Huyén phu dic mau vang nhat dugc quan sat thiy. Chét
rén duge thu lai béng cach loc va duoc rira bﬁng DCM/MeOH (3:1). San phém duoc
lam khd trong 15 phit trong chan khong & 25°C. San phim thu duoc & dang tinh thé

bang céach sir dung céc phuong phéap duge mé ta dudi day.

Tu phan tich co ban, tinh dugc ty sb giita flo va canxi. Thanh phin co ban phu

hop v6i mudi ban canxi.

Ph6 Raman ciia hop chit méi tao thanh da cho thiy cac diém khac biét véi phd
ctia axit tu do (xem Fig.3 thé hién ca hai phd). Luu y ring phd Raman khong don gian
1a sy chong chap phd cta axit ty do, chét tao mubdi va dung mdi, vi dy, phd Raman c6
cic dinh méi hodc cac dinh thay dbi dwoc quan sét, c6 thé twong Ung véi mot loai
mudi. Tuy nhién, chi tir phé Raman, khong thé x4c dinh dugc li€u c6 x4y ra sy tao
thanh mubdi dang tinh thé hay khong. V& nguyén tic, cac thay ddi ctia dinh ciing c6 thé
do su tao phurc cda axit tu do va chét tao mudi dusi dang san phém vO0 dinh hinh, hodc
do céc chét da hinh cua axit tw do hodc cta chét tao mubi, hodc do cac tap chét, hoic
do cac san pham phan huy. Vi thé, tinh nguyén ven cua ciu truc phan tir dugc khing
dinh bing 'H-NMR.

Ngoai ra, nhidu xa bot tia X dugc thé hién trén Fig.5 cho théy réng thu duoc
nguyén liéu dang tinh thé, tuy nhién véi dang khéc véi dang cua axit tw do (xem
Fig.6). C4c tinh thé dugc nhin thiy bing cach st dung kinh hién vi 4nh sang (Fig.4),
DSC (phép do nhiét lwgng bing tia quét vi phan) bidu thi diém néng chay bing khoang
155°C (chi ra su noéng chay cia solvat va dang khong phai solvat), TG-FTIR (thiét b
phan tich nhiét trong-két hop véi quang phd hdng ngoai bién ddi Fourier) chi ra ring

chéc chin metanol solvat va hydrat dugc tao thanh va su hép phu hoi dong luc chi ra
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su tich dung méi sau d6 13 hap thu 0,3% nuéc & do 4m twong ddi khoang 85% va hip

thu 0,4% nudc & dd 4m twong d6i 95% (khong thé dao nguoc).
Vi du 5: Nghién ctru vé dd hoa tan ctia cac hop chit

Do hoa tan trong nudc cua Vidofludimus dang axit tu do (axit 2-(3-Flo-3'-
metoxybiphenyl-4-ylcarbamoyl)-xyclopent-I-encarboxylic), mubi kali cia n6 va mudi
canxi ctia né dugc nghién ctru. Nguyén tic ctia phuong phap dwa trén huéng dan
OECD @& nghién ciru céc héa chit, 105 “Po hoa tan trong nude”. 2mg hop chit thir
nghiém duogc cén vao céc 1o Eppendorf ¢6 thé tich 1,5ml. Sau d6, nuée duge thém vao
dén ndng d6 bing Smg/ml. Sau khi chuin bi cac mAu thtt do hoa tan, chung dugc 0
trong 24 gio & 23°C dudi diéu kién lac lién tyc. Sau dé, cic mau duogc ly tdm dé tach
chit két taa tir hop chéit dugc hoa tan. Céc dich ndi trén bé mit duge chuyén vao cac lo
HPLC dugc déanh déu dé dinh luong bing HPLC-UV. Cubi cing, cac mau HPLC nay
dugc phén tich trén hé théng HPLC-UV va céc thanh phén ciia chiing dugc tinh tir cc
duong cong hi€u chinh. Néng do cua hop chét trong dich ndi bé mat béng vo1 d6 hoa
tan clia né trong nudc. PO hoa tan trong nude dudi diy duge phat hién thiy ddi véi

Vidofludimus dang axit tu do va mubi kali va canxi cia no;

Bang 2 - Do hoa tan cua vidofludimus & dang mudi canxi so v4i dang muoi kali va

dang axit ty do

Vidofludimus
Dang axit tu do Dang mubi kali Dang mudi natri
Do hoa tan 9,5 4700 16,2
[ng/ml]

Vi du 6: Xéc dinh d9 sinh kha dung

Do sinh kha dung qua dudng miéng ctia mudi canxi va dang axit tw do cia
Vidofludimus dugc so sanh & loai chudt Wistar duc. Dang axit tu do hoic dang mudi
canxi dugc nap vao vién nang gelatin va chudt dugc ding mot lidu duy nhét khoang

10mg duong lugng axit tw do mdi kilogram thé trong.
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Bén con chudt Wistar duc (c6 thé trong ndm trong khoang: 250-275g) mdi
nhom duoc diéu tri bing Vidofludimus dang axit ty do hoic dang mudi canxi cia no.
Céc vién nang duoc dua vao thuc quan ciia chudt bang cach sir dung thiét bi chuyén
dung. Cac miu mau tinh mach duoc 14y tir chudt sau khi gy mé bing isofluran & cac
thoi diém sau sau khi st dung: 30 phut; 1 gid; 2 gio; 4 gio; 6 gid; 8 gio; 24 gio; 28 gio;
32 gid va 48 gio. Sy dong mau duge e ché bang cach sir dung Na-heparin va huyét
tuong duge tao ra bing cach ly tdm cic miu mau. Cac miu huyét tvong duoc phan
tich Vidofludimus béng LC-MS/MS va céc thong sb duoc dong hoc dugc tinh theo
phuong phap hinh thang tuyén tinh logarit hn hop.

Pé kiém tra dang mudi kali, sdu con chudt Lewis cai (trong luong co thé
khoang 200g) dugc diéu tri bing Vidofludimus dang axit ty do hodc dang mubi kali
clia n6 véi lidu 30mg/kg (duong lugng axit ty do). Cac hop chit duge bao ché trong
0,5% metyl xenluloza trong nuéc mubi dém photphat va chudt dugc diéu tri bang éng
x6ng qua duong miéng. Cac miu mau tinh mach duoc iy tir chudt sau khi gy mé
bing isofluran & cac thoi diém sau sau khi st dung: 30 phut; 1 gid; 2 gio; 4 gidy; 8 gio;
26 gid; 33 gio; 48 gid va 72 gio. Su dong méau duge (e ché bing cach sit dung Na-
heparin va huyét twong duoc tao ra bing cach ly tdm cdc miu mau. Cac miu huyét
tuong dugc phan tich Vidofludimus bang LC-MS/MS va cac théng sé duoc dong hoc
(AUC) duoc tinh toan bang phwong phap theo nguyén tic hinh thang tuyén tinh.

Do sinh kha dung qua dudng miéng cia cac mubi duoc danh gia béng cach so
sanh dién tich dudi duong cong thoi gian-ndng dd huyét twong (cac AUC) va ndng do
huyét twong dat duoc ti da (cac gia tri Cmax) cta Vidofludimus sau khi ding dang
mubi véi cac gid tri quan sat dugc sau khi dung dang axit tu do. Céc ty sb nay dugc

thé hién trong bang 3 va Fig.2.

Bang 3: So sanh céc thong s& PK sau khi ding qua dudng miéng Vidofludimus cho

chuot

H(Yp Chét AUCmf/ AUCinf dang axit tu do Cmax/ Cmax, dang axit tu do

Vidofludimus dang axit tux do 1 1
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Dang mudi kali

0,96

1,09

Dang mudi canxi

1,72

1,67

Vi du 7: Xac dinh d6 6n dinh trong thoi gian dai

Céc hop chét dugc bao quan trong 18 thang & cac diéu kién moi truong (20-

25°C, d6 4m tuong dbi 30-60%) va sau d6 duge phén tich do tinh khiét bang HPLC.

Hop chét Xuét hién san pham thiy | Dién tich dinh
phén trong HPLC sau 18
thang bao quan

Vidofludimus dang axit tu | Du6i LOD’ >99%

do

Dang mudi canxi Dué6i LOD >99%

*LOD ctia san phim thiy phéan: 0,1pg/ml.
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YEU CAU BAO HQ

1. Mudi canxi cta hop chét c6 cong thirc chung (I):

0
. /E.H—}D-—-—-(CH;);};—Y
~
X R®
OH
o L

trong do:

X dugc chon tir nhém bao gém CH,, S, hoic O;
D 1a O hodc S;

R® 14 hydro hoic alkyl;

E 12 nhom phenylen tuy y duoc thé;

Y 14 hé vong c6 tlr 6-9 canh mot vong hoic hai vong dugc thé hoic khong duogc thé co
thé chtra mot hoic nhiu nguyén tir khac loai duoc chon tir N hodc S va chira it nhit

mdt vong thom,;
nla 0 hodc 1; va
q la 0 hodc 1;

v6i didu kién 1a mudi canxi ctia cac hop chit trong d6 X = CH,, q=0 , Y= phenyl

khong duoc thé va E = phenylen khong dugc thé dugce loai tri,
hodc hydrat cua no.

2. Mudi canxi hodc hydrat ctia hgp chét c6 cong thirc chung (I) theo diém 1, trong d6
R® 12 hydro hogic metyl.
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3. Mudi canxi hogc hydrat ctia hop chét co cong thire chung (I) theo diém 1 hoic 2,

trong d6 Y 1a phenyl duoc thé hodc khong dugc thé.

4. Mudi canxi hodc hydrat ctia hop chét ¢6 cong thirc chung (I) theo diém bét ky trong

s6 cac diém tir 1 dén 3, trong d6 q 12 0.

5. Mudi canxi hodc hydrat ciia hop chit ¢6 cong thirc chung (I) theo didm bét ky trong
s6 cac diém tir 1 dén 4, trong d6 E 12 nhém phenylen khong dugc thé hodc nhém
phenylen ma dugc thé béng mét hodc nhidu nhém doc 1ap dugc chon tir halogen, nitro

hodc alkoxy.

6. Mudi canxi hogc hydrat ctia hop chét ¢6 cong thirc chung (I) theo diém bt ky trong
s6 cac diém tir 1 dén 5, trong d6 Y 1a nhém phenyl khéng dugc thé hodc nhém phenyl
ma duge thé bang mét hoic nhidu nhém doc 14p duge chon tir halogen, alkyl, alkoxy,
haloalkoxy, haloalkyl hoac CN.

7. Mudi canxi hodic hydrat cta hop chét c6 cong thirc chung (I) theo didm bt ky trong
sd cac diém tir 1 dén 5, trong d6 E 14 nhém phenyl ma dugc thé bing mot hodc nhidu

nhém doc 18p dugc chon tlr metoxy hodc triflometoxy, tham chi t&t hon nita 1a metoxy.

8. Mubi canxi ho#c hydrat ctia hop chit c6 cong thirc chung (I) theo diém bét ky trong
s6 cac diém tir 1 dén 7, trong d6 hop chét c6 cong thirc 1 13 axit 2-(3-flo-3'-metoxy-

biphenyl-4-ylcarbamoyl)-xyclopent-1-encarboxylic.

9. Dugc phdm chira mudi hogic hydrat ctia hop chét co cong thie chung (I) theo diém
bét ky trong sb cac diém tir 1 dén 8, cling v6i chét pha lodng hodc chét mang dugc

dung.

10. Thubc chira mudi canxi hodc hydrat cia hop chét ¢ cong thirc chung (I) theo didm

bét ky trong s6 cac diém tir 1 dén 8.

11. Quy trinh diéu ché mudi canxi hodc hydrat cua hop chit c6 cong thirc chung (1)
theo diém bit ky trong s cac diém tir 1 dén 8, trong d6 quy trinh ndy bao gdm céc

budc sau:
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a) thém hdn dich ctia canxi hydroxit trong dung méi hiru co vao dung dich chira axit tu
do ctia hop chit ¢ cong thue (I) nhr dugc néu trong diém bét ky trong sé cac diém tir
1 dén 9,

b) khudy hdn dich thu dugc & bude a),

¢) lam bay hoi it nhat mdt phan dung méi hitu co nay dé thu duge hdn dich cia mudi

canxi ctia hop chét ¢ cong thire (I) nay,

d) thu hdi mudi canxi ctia hgp chét c6 cong thire (1) ndy tir hdn hop thu dugce tir bude

c), va

e) rira mudi canxi ctia hop chit co cong thirc (I) ndy thu duoc tir bude d), bing dung

mdi hitu co nay.
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