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(57) Sang ché dé cap dén cac hop chat:

(5RS,8aRS)-2-[2,6-diflo-4-(2-phenyletynyl)phenyl]-5-metyl-5,6,8,8a-tetrahydroimidazo

[5,1 -c][1,4]oxazin-1,3-dion;

(3aRS)-2-[2,6-diflo-4-(2-phenyletynyl)phenyl]-3a,4-dihydroimidazo[ 1,5-a]indol-1,3-
dion;
(3aRS)-2-  [2,6-diflo-4-(2-phenyletynyl)phenyl]-4,5-dihydro-3aH-imidazol[1,5-
a]quinolin-1,3-dion;
(10aRS)-2-[2,6-diflo-4-(2-phenyletynyl)phenyl]-10,10a-dihydro-5H-imidazo[ 1,5-
bJisoquinolin-1,3-dion;
(5RS,8aRS)-2-[2-clo-4-(2-phenyletynyl)phenyl]-5-metyl-6,7,8,8a-tetrahydro-5SH-
imidazo[1,5-a]pyridin-1,3-dion; va
(5RS,8aRS)-2-[2-clo-6-flo-4-[2-(3-pyridyl)etynyl|phenyl]-5-metyl-6,7,8,8a-tetrahydro-
5H-imidazo[1,5-a]pyridin-1,3-dion;

hodc muodi dugc dung hoac mudi cong axit, hdn hop triét quang, hodc chat dong phan dbi

anh va/hodc chat dong phan quang hoc tuong tmg ciia n6 va/hodc chat dong phan lap thé

cta nod va dugc pham chtra cac hop chét nay.
Cac hop chit nay co thé duoc su dung dé diéu tri bénh Parkinson, chting lo au, chung
nodn, r6i loan 4m anh cuong ché, ching tu ki, bao v¢ than kinh, bénh ung thu, chiing trAm

cam va bénh dai thdo duong typ 2.
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Linh vwe k¥ thuit dwoe dé cap
Sang ché dé cap dén cac hop chit:
(5RS,8aRS)-2-[2,6-diflo-4-(2-phenyletynyl)phenyl]-5-metyl-5,6,8,8a-
tetrahydroimidazo[5,1-c][1,4]oxazin-1,3-dion;
(3aRS)-2-[2,6-diflo-4-(2-phenyletynyl)phenyl]-3a,4-dihydroimidazo[1,5-
aJindol-1,3-dion;
(3aRS)-2-[2,6-diflo-4-(2-phenyletynyl)phenyl]-4,5-dihydro-3aH-imidazo[ 1,5-
a]quinolin-1,3-dion;
(10aRS)-2-[2,6-diflo-4-(2-phenyletynyl)phenyl]-10,10a-dihydro-SH-
imidazo[1,5-bJisoquinolin-1,3-dion;
(5RS,8aRS)-2-[2-clo-4-(2-phenyletynyl)phenyl]-5-metyl-6,7,8,8a-tetrahydro-
S5H-imidazo[1,5-a]pyridin-1,3-dion; va
(5RS,8aRS)-2-[2-clo-6-flo-4-[2-(3-pyridyl)etynyl]phenyl]-5-metyl-6,7,8,8a-
tetrahydro-5H-imidazo[1,5-a]pyridin-1,3-dion;
hoic mudi dugc dung hodc mubi cong axit, hdn hop triét quang, hoic chit ddng phan
d6i anh va/hodc chét ddng phan quang hoc tuong tng ctia né va/hodc chit ddng phan
1ap thé ctia n6va dugc phim chira cac hop chit nay.
Tinh trang k§y thuit cia sang ché
WO 2011/029104 Al md ta céc chét didu bién mGluR4, céc hop chét dic hiéu
duoc yéu ciu bao ho khac véi hop chit nay & chd gbe NHCR'R’R? duoc thay thé bing
C=C-R>. WO 2011/128279 A1 md ta céc chét diéu bién mGluR4 ma hop chét dic hiéu
dugc yéu cdu bao ho trong don nay khac véi chét nay & chd carbonyl thr hai dugc bd

sung.
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D4 bt ngd phat hién ra ring céc hop chét nay 14 cac chit didu bién dj ciu duong

(cac PAM) cua thy thé glutamat huéng chuyén héa 4 (mGluR4).

Thu thé glutamat huéng chuyén héa 4 1a mét protein & ngudi duge méa hoa bsi
gen GRM4.

Cung véi GRM6, GRM7 va GRMS thu thé glutamat thudc nhém III cia ho thy
thé glutamat huéng chuyén hoa, va bit cip 4m véi enzym adenylat xyclaza thong qua
viéc hoat héa protein Gai/o. N6 duge biéu hién chii yéu trén cac diu truée khép xi nap
than kinh, ¢6 chirc niang nhu ty thu thé hoic dj thu thé va viéc hoat héa né s& lam giam
su giai phong chit dan truyén tir cac ddu trude xi nap than kinh. mGluR4 dang nhéan
dugc sy quan tAm 16n, chi yéu dya vao sy phan b dj thuong ciia né va bing chimng
gin day cho thiy ring sy hoat héa ctia thy thé nay déng vai trd didu bién chinh trong
nhidu con dudng trong CNS hoic khéng trong CNS (Celanire S, Campo B, Expert
Opinion in Drug Discovery, 2012).

Tinh twong ty clia cdc mién lién két phéi tir ctia cac mGluR thudc nhém 11T tao
ra khé khén trong viéc Xac dmh chit chi van déng c4u c6 tinh chon loc cia thu thé nay,
mic dit viéc nay dd c6 mot sb tién trién. Tuy nhién, viéc nhdm vao chit didu bién di
céu duong (cac PAM) chir khong phai 13 chét chii van déng ciu tao ra co hoi 16n hon

dé x4c dinh céac phén tr c6 tinh chon lgc theo cach loai trir gitra cac mGluR.

PAM thudc mGluR4 nbi 1én nhu 13 chét c6 trién vong dé didu tri céc triéu chung
van dong (va khong van dong) cling nhu 1 tic nhan lam bién d6i bénh & bénh

Parkinson thong qua phuong phap khéng gay tiét dopamin.

Bénh Parkinson 13 bénh thoai héa than kinh tién trién 1am mét c4c noron gay tiét
dopamin trong chit den (substantia nigra-SN). Mot hau qua cua viéc khong tiét
dopamin 'trong bénh nay 1a mot loat céc r6i loan vén dong, bao gém ching cham chap,
chimg mét van ddng, run, rdi loan déng di va céc vin @ lién quan dén kha ning giit
thing bang. Nhitng dang rdi loan van dong nay tao thanh diu hiéu dic trung cho PD,
mic di ¢6 nhiéu triéu chimg khong van dong khac ciing lién quan dén bénh nay. Vao
giai doan sém cta qué trinh tién trién bénh, cac triéu ching PD dugc diéu tri hiéu qua

bing céach thay thé hoic ting dopamin, bang céch st dung céc chit chi van thy thé
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dopamin D2, levodopa hodc céc chat irc ché monoamin oxidaza B. Tuy nhién, vi bénh
nay tin tri€n nén cac tdc nhan nay trd nén kém hi€u qua hon trong viéc ki€ém soat cac
triéu chirng van dong. Ngoai ra, viéc sit dung ching bi han ché do xuat hién cic tac

dung phu bao gdm rdi loan van dong do chit chi van dopamin gy ra.

Do vay, van can phuong phép méi dé diéu tri PD, c6 thé cai thién hidu qua kiém

soét cac triu chung vén dong.

Viéc hoat héa ctia thy thé glutamat huéng chuyén hoa 4 (mGluR4) da duogc d&
xuét 12 phuong phap diéu tri hiéu qua dbi voi bénh Parkinson. Mt thanh vién cia
mGluR thudc nhém III, mGluR4 13 mot thy thé glutamat & trude xi nap chiém wu thé
dugc bidu hién & mot sb vi tri quan trong trong mach cia hach day c6 chiic ning kiém
soat su van dong. Viéc hoat hoa ctia mGluR4 bing céc chét chii van vu tién nhom III
lam giam kha nang trc ché va kich thich sau xi nép, gia thiét 1a bing cach lam giam su

giai phong GABA va glutamat mgt cach tuong Ung.

Nghién ciru v& thubc méi c6 tac dung lam giam céac triéu ching van dong cia
bénh Parkinson ddng thoi [am gidm bét sy thoai héa tiép dién ctia céc noron thé van da
nhan dugc sy quan tdm dic biét. L-AP4, mot chét chu van dﬁng cdu cia mGluR4, da
cho théy tac dung bao vé thén kinh trén cac md hinh loai gdm nhim 6-OHDA c6 PD va
chét didu bién di cAu dwong dau tién (-)-PHCCC d3 1am giam sy thoai héa thé van &
nhimg con chudt dwgc didu tri bing I1-metyl-4-phenyl-1,2,3,6-tetrahydropyridin
(MPTP). Nhitng nghién ctru ndy dua ra bang ching tién 14m sang goi y ring cac chét
hoat héa mGluR4 s& 13 phuong phap c6 gi4 tri, khong chi dé diéu tri triéu chung cta

PD, ma con ¢6 thé duge dung 1am céc chat bién doi bénh.

Tac dung bao v¢ thin kinh cuia cac chit chu vin mGluR4 chon loc cling dugc
mo ta trong tai liu: Neuroreport, 19(4), 475-8, 2008, Proc.Natl. Acad. Sci, USA,
100(23), 13668-73, 2003 va J.Neurosci. 26(27), 7222-9, 2006 va Mol. Pharmacol.
74(5), 1345-58, 2008.

R6i loan lo 4u 12 mdt trong sé cac rdi loan tdm thdn phd bién nhéit trén thé gisi,
va xuit hién cing véi bénh Parkinson (Prediger R, et al. Neuropharmacology

2012;62:115-24). Sy truyén thin kinh gy tiét glutamat qué muc 12 mét ddu hiéu quan
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trong ciia bénh 1y than kinh lo 4u. Dya vao viéc nim trudc xi ndp cia mGluR4 trong
cac vung ndo lién quan dén bénh lo au va cac rbi loan tAm trang, va viéc thudc thé hé
méi lam gidm tinh kich thich ndo qué mirc, cac chét hoat h6a mGluR4 c6 thé 13 thé hé
thudc méi dé diéu tri ching lo 4u (Eur. J. Pharmacol., 498(1-3), 153-6, 2004).

Nam 2010, Addex da thong bao ring ADX88178 thé hién hoat tinh trén hai mo
hinh loai gim nhim tién 14m sang méc bénh lo au: thir nghiém gidu bi & chudt va EPM
& chudt nhét va chudt cdng. ADX88178 con thé hién profin gidng nhu dai lo du trong
thr nghiém EPM & chudt sau khi dung qua dudng miéng.

Céc chit diéu bién mGluR4 cling dugc chi ra 13 ¢6 tac dung chéng trdm cam
(Neuropharmacology, 46(2), 151-9, 2004).

Ngoai ra, cic chit didu bién mGluR4 ciing dwgc chi ra 13 ¢6 lién quan dén viéc
trc ché tiét glucagon (Diabetes, 53(4), 998-1006, 2004). Do d6, cac chit diéu bién di
chu ding cAu hoic duong cia mGluR4 c6 thé dugc ding dé diéu tri bénh tiéu duong

typ 2 thong qua tac dung 1am gidm glucoza-huyét ctia né.

Ngoai ra, mGluR4 dugc chi ra 13 biéu hién trong dong té bao ung thu tuyén tién
liét (Anticancer Res. 29(1), 371-7, 2009) hoic caxinom tryc trang rudt két (Cli. Cancer
Research, 11(9)3288-95, 2005). Do d6, cac chét diéu bién mGluR4 ciing c6 thé co tic
dung @& diéu tri ung thu.

Ngoai ra, trong tai li€u British Journal of Pharmacology (2013), 169, 1824-
1839, cac chét chu van cia céc chit diéu bién mGluR4 c6 thé con duoc sir dung dé
didu trj c4c triéu chimg duong tinh, 4m tinh va nhéan thirc ctia bénh tdm thin phan liét.

Céac tac dung khéac cia mGluR4 PAM coé thé duoc mong doi 1a c6 tic dung dé
didu tri chimg ndn, rdi loan xung luc cudng birc va tu ky.

Céc hop chét dugc phéan biét boi cac dic tinh c6 gid tri trong diéu tri bénh. Chiing
c6 thé duge str dung dé didu tri hodc ngin ngira céc r6i loan, lién quan dén céc chit
diéu bién bién cu cho thy thé mGIuR4.

Céc chi dinh bénh dugc vu tién nhit cho cac hop chét 13 cac chét diéu bién dj cAu

cho thy thé mGluR4 13 bénh Parkinson, bénh lo 4u, ching ndn, rdi loan xung luc cudng
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birc, tw ky, bao vé thin kinh, ung thu, trAm cam, bénh tdm than phan liét va bénh tiéu
dudng typ 2.
Ban chét k§ thuit ciia sing ché
Do d6, myc dich clia sang ché dé cap dén cac hop chit dic hidu va mudi duge
dung clia n6, céc hop chit ¢6 hoat tinh dugc 1y, céc quy trinh san xuét chung ciing nhu
hop chéit nay duoc sir dung dé diéu tri hodic ngan ngira cac rbi loan, lién quan dén chét
diéu bién bién cAu ddi voi thy thé mGluR4, nhu bénh Parkinson, ching lo au, chimg
ndn, rdi loan 4m anh cudng ché, chimg biéng an, chimg tu ki, bao vé than kinh, bénh
ung thu, chiing trAm cam, bénh tdm thin phan li€t va bénh dai thdo duong typ 2 va
dugc phim chira hop chét nay.
Sang ché dé xuét hop chit:
(5RS,8aRS)-2-[2,6-diflo-4-(2-phenyletynyl)phenyl]-5-metyl-5,6,8,8a-
tetrahydroimidazo[5,1-c][1,4]oxazin-1,3-dion;
(3aRS)-2-[2,6-diflo-4-(2-phenyletynyl)phenyl]-3a,4-dihydroimidazo[1,5-
ajindol-1,3-dion;
(3aRS)-2-[2,6-diflo-4-(2-phenyletynyl)phenyl]-4,5-dihydro-3aH-imidazo[ 1,5-
a]quinolin-1,3-dion;
(10aRS)-2-[2,6-diflo-4-(2-phenyletynyl)phenyl]-10,10a-dihydro-5H-
imidazo[1,5-blisoquinolin-1,3-dion;
(5RS,8aRS)-2-[2-clo-4-(2-phenyletynyl)phenyl]-5-metyl-6,7,8,8a-tetrahydro-
5H-imidazo[1,5-a]pyridin-1,3-dion; va
(5RS,8aRS)-2-[2-clo-6-flo-4-[2-(3-pyridyl)etynyl]phenyl]-5-metyl-6,7,8,8a-
tetrahydro-SH-imidazo[ 1,5-a]pyridin-1,3-dion;
hodc mubi dugc dung hoic mudi cong axit, hdn hop triét quang, hodc chét ddng
phan d6i anh va/hoic chit ddng phan quang hoc twong tng ciia chung va/hodc

chét ddng phén 1ap thé cia chung.
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Ngoai ra, sang ché con dé cap dén tit ca cac hdn hop triét quang, tht c4 cac chét
ddng phan d6i anh va/hodc chét ddng phin quang hoc tuong ting ciia ching; va dugc

phim chira hop chét nay.
M? ta vin tit hinh vé

Fig. 1: Minh hoa diém chinh ctia thir nghiém trong thir nghiém dong mGlu4 PAM Ca?*
va xac dinh céc gid tri ECso va % Epay.
MO ta chi tiét sang ché
Thuét ngit "mudi cong axit dugc dung" bao gdm mudi véi axit vo co va hitu co,
nhu axit clohydric, axit nitric, axit sulfuric, axit phosphoric, axit xitric, axit formic, axit
fumaric, axit maleic, axit axetic, axit sucxinic, axit tartric, axit metansulfonic, axit p-

toluensulfonic va axit tuong tu.

Viéc didu ché cac hop chét cta sang ché c6 thé dwoc tién hanh bing phuong
phap téng hop 14n luot hodc ddng thoi. Viée tdng hop cac hop chit cia sang ché duge
thé hién trong so dd 1 dué6i day. Cac k¥ ning cin dé tién hanh phan tmg va tinh ché cac
san phdm thu duoc 13 da biét dbi véi ngudi c6 trinh do trung binh trong linh vire. Céc
phin tir thé hoic cac chi sb dugc st dung trong phin mo ta dudi ddy cia céc quy trinh

didu ché c6 y nghia dugc dua ra trong ban md ta nay.

Céc hop chit c6 thé dugc diéu ché bang phuong phap duoc dua ra dudi day,
bing cac phwong phép dwoc dua ra trong cac vi du thuc hién hodc bang cic phuong
phap tuong tw. Cac diéu kién phan tng thich hgp cho céc budc phan tng riéng la da
biét d6i v6i ngudi c6 trinh d6 trung binh trong linh vyc k§ thuat. Trinh ty phén ng
khong bi gigi han & trinh tu dugc thé hién trong céc so dd, tuy nhién, tiy thudc vao céc
nguyén liéu ban d4u va kha ning phan ting tuwong mg cla chung, trinh ty cic budc
phén Ung co thé dugc thay dbi tu do. Nguyén li€u ban d4u hoic co thé c6 sin trén thi
trudmg hodc c6 thé dugc didu ché bang cac phuong phap tuong tw véi cac phuong phép
duge néu dudi ddy, bang cac phuong phap dugc mo ta duge néu trong ban md ta hodc

trong céc vi du thuc hién, hodc bang cdc phuong phép da biét trong linh vuc.
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Céc hop chét va cac mudi dugc dung ctia chiing c6 thé dugc didu ché bing céac
phuong phap, di biét trong linh vuc, vi du bing céc quy trinh dugc mé ta dudi day,

quy trinh nay bao gbém céc budc

a) cho hop chét c6 cong thirc 3:

NV H2
LY
.
R>*” 3
phan tmg véi hop chit c6 cong thirc 4:
Rz
HN
@) R4
R” R’
© 4

trong d6 R 1a metyl, etyl hodc hydro;
Y1aC-R";

R 12 hydro hozc halogen;

R!'1a hydro hodc halogen;

R*vaR* cung vdi cac nguyén tr twong rng, ma chung gén vao tao thanh cc vong sau:

\{ f \_/N \{N \{ \{
’ ’ ’ hoac s

R’ 13 hydro

R? 1a phenyl hoic pyridinyl, trong d6 nguyén tir N trong nhém pyridinyl c6 thé

& cac vi tri khac nhau;
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véi triphosgen hodc carbonyldiimidazol (CDI), khi c6 mit ho3c khong c6 mit
clia bazo, nhu trietylamin, va trong dung mdi, nhu toluen hodc dioxan, dé tao ra

hop chét c6 cong thirc:

va, néu mubn, chuyén héa hgp chit thu duoc thanh cic mudi cong axit dugc
dung.
Viéc didu ché hop chit c6 cong thirc I con duge md ta chi tiét hon trong so dd 1

vatrongcacvidu4-6va9-11.
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So dd 1
1 1. Bis-(tpp)-Pd(ICl, o 2
R Et,N, TPP, Cul .
NV H2 THF, 1 gid, 60°C -V H2 R4
| - (Vb RO
X Y = 3 4 o]
3// R 4
1 R .3
X = Br hodc I 2 R =Me, Ethoic H
2 iy Triphosgen, toluen
1-16 gid, 25-110°C
ii) 4, Et,N
4-16 gio, 25-110°C
o R
R’ ‘}/N R4
AR
2Y O

Hop chét imidazolidin-2,4-dion dugc thé etynyl-phenyl, etynyl-pyridyl c6 cong
thirc tdng quat I c6 thé thu dugc, vi du, bang k§ thuat két hop Sonogashira giita anilin
hozic aminopyridin 1 dwoc thé thich hop véi arylaxetylen 2 dugc thé thich hop dé thu
dugc hop chit etynyl c6 cong thirc 3 mong mudn. Qua trinh phan tng giita hop chét
etynyl c6 cong thirc 3 véi aminoeste hoic aminoaxit duge thé thich hop c6 cong thirc 4
v6i phosgen hoidc chit twong duwong phosgen nhu triphosgen hodc carbonyldiimidazol
(CDI) khi c6 mat hodc khong c6 mat bazo nhu trietylamin trong dung moi nhu toluen
hodc dioxan tao ra hop chét imidazolidin-2,4-dion dugc thé etynyl-phenyl, etynyl-
pyridyl c6 cong thirc tong quat I mong muébn (so d6 1). Néi chung 13, thir ty céc budc
dugce st dung dé tdng hop céc hop chét c6 cong thire I ciing c6 thé dugc bién dbi trong

mdt sé truong hop nhét dinh.

Thir nghiém sinh hoc va céc so li¢u:

-10-
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Xac dinh céc gi4 tri ECso bang thir nghiém dong Ca®" in vitro dbi véi mGlu4 t4i

t5 hop & ngudi duge biéu hién trong cac t& bao HEK293:

Dong té bao HEK-293 don dong dugc chuyén nhiém én dinh bing cADN ma
héa thu thé mGlu4 & ngudi dugc tao ra; d& 1am viée voi céc chit didu bién di cu
duong mGlud (Positive Allosteric Modulators-PAM), dong té bao c6 mirc biéu hién
thy thé thip va hoat tinh thu thé c4u thanh thp dugc chon dé phén bi¢t hoat tinh chu
vén so v6i hoat tinh PAM. Céc té bao duoc nudi cdy theo quy trinh chudn (Freshney,
2000) trong méi trudng Eagle cai bién Dulbecco (Dulbecco’s Modified Eagle Medium)
c6 ndng @9 glucoza cao di bd sung 1 mM glutamin, 10% (thé tich/thé tich) huyét thanh
bao thai bé di dugc bAt hoat bang nhiét, Penixillin/Streptomyxin, 50 pg/ml
hygromyxin va 15 pg/ml blastixidin (tit ca cac chit thir ding d& nubi cdy té bao va cac

chét khang sinh d¢éu mua tir Invitrogen, Basel, Thuy Si).

Khoang 24 gid trudc thir nghiém, 5x10* t& bao/18 dwgc gieo mim trong cac dia
¢ 96 16 d4y mau den/trong sudt, phu poly-D-lysin. C4c t& bao nay duoc nap 2,5 uM
Fluo-4AM trong dung dich dém nap (1xHBSS, 20 mM HEPES) trong 1 gi¢ & nhiét do
37°C, va rira nim lan bang dung dich dém nap. C4c té bao nay dugc chuyén vao trong
hé théng sang loc dugc chét theo chirc ning (Functional Drug Screening System) 7000
(Hamamatsu, Paris, Phap), va b sung 11 dich pha lodng theo bac logl/2 (half
logarithmic serial dilution) chira hgp chét thu nghiém & nhiét 6 37°C va u céc té bao
trong khoang thoi gian tir 10 dén 30 phut cling v6i ddng thoi ghi mic do phét huynh
quang truc tuyén. Sau buéc i trude ndy, bd sung chét chi van 12 axit (2S)-2-amino-4-
phosphonobutanoié (L-AP4) vao cac té bao & ndng do tuwong tmg véi ECy clng v6i
ddng thoi ghi mirc do phat huynh quang truc tuyén; dé giai thich sy thay ddi theo ngay
cuia dap trng clia cac té bao, ECy, ciia L-AP4 dugc x4c dinh ngay truéc mdi thir nghiém
bang cach ghi dudng cong dap tmg liéu hoan chinh cia L-AP4.

Céc dép ung dugce do bing mirc ting cuc dai clia 4nh sang huynh quang trir di
gia tri co s& (tirc 13 mirc do phét 4nh sing huynh quang khi khéng bd sung L-AP4),
duge chudn héa vé hiéu qué kich thich t6i da thu dugc bang ndng d6 bdo hoa cua L-

AP4. Céc db thi diém duoc xay dyung tir % kich thich tdi da st dung XLfit, mot chwong
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trinh 1am phi hop duong cong xay dung db thi diém lip lai dua trén cac sb liu st
dung thuét toan Levenburg Marquardt. Phuong trinh phan tich canh tranh mdt diém
duoc str dung la y = A + ((B-A)/(1+((x/C)D))), trong d6 y 1a % tac dung kich thich cuc
dai, A lay cuc tiéu, B 1a y cuc dai, C 1a ECs, x 12 gié tri log10 cua néng dd cua hop
chit canh tranh va D 1a d6 dbc ctia duong cong (hé sé Hill). Tir cac dudng cong nay,
ECso (ndng d6 duoc chit tai d6 dat duge 50% mic d hoat héa thu thé t6i da), tinh
duoc hé s6 Hill ciing nhu % déap tng tdi da thu dugc bing ndng do bio hoa clia L-AP4
(xem Fig. 1).

Khi thu dugc tin hiéu dwong tinh trong qué trinh 0 truée véi cac hop chét thir
nghiém PAM (tirc 1a trudce khi st dung L-AP4 & ndng d6 EC,) thi hoat tinh néu trén 1a
hoat tinh cha van khi khéng c6 mit céc tin hiéu nay thi didu d6 chimg to khong c6 hoat
tinh chi van. Vi€c giam tin hi€u quan sét thé'ly sau khi bd sung L-AP4 & néng dd ECy
thé hién hoat tinh trc ché ctia hop chét thir nghiém.

Vi du thye hién sing ché

Danh muc cac vi du thyc hién va cac so li€u:

Vi | Chu trac Tén ECso (nM) | Hiéu
du mGlu4 qua
PAM (%)

(5RS,8aRS)-2-[2,6-
diflo-4-(2-
phenyletynyl)phenyl]-5-
metyl-5,6,8,8a-

204 188

tetrahydroimidazo[5,1-

c][1,4]oxazin-1,3-dion
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(3aRS)-2-[2,6-diflo-4-
(-
phenyletynyl)phenyl]-
3a,4-
dihydroimidazo[1,5-
aJindol-1,3-dion

188

103

(3aRS)-2-[2,6-diflo-4-
(2-
phenyletynyl)phenyl]-
4,5-dihydro-3aH-
imidazo[1,5-a]quinolin-

1,3-dion

74

110

(10aRS)-2-[2,6-diflo-4-
(2-
phenyletynyl)phenyl]-
10,10a-dihydro-5H-

imidazo[1,5-

56

blisoquinolin-1,3-dion

99

10

(5RS,8aRS)-2-[2-clo-4-
(2-
phenyletynyl)phenyl]-5-
metyl-6,7,8,8a- 256
tetrahydro-5H-
imidazo[1,5-a]pyridin-
1,3-dion

232
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(5RS,8aRS)-2-[2-clo-6-
flo-4-[2-(3-

S pyridyl)etynyl]phenyl]-
11 5-metyl-6,7,8,8a- 180 140
N Z tetrahydro-5H-
imidazo[1,5-a]pyridin-
1,3-dion

Céc hop chit va cac mubi duge dung ctia né c6 thé duge ding lam thudce, vi du &
dang cac ché phadm duge. Cac ché phdm duge c6 thé dugc ding qua dudng miéng, vi
du & dang vién nén, vién nén dugc bao, vién thudc bao dudng, vién nang gelatin cimg
va mém, dung dich, nhii trong hodc huyén phi. Tuy nhién, ching ciing c¢6 thé dugc
dung qua tryc trang, vi dy & dang vién dan, hodc ngoai dudng ti€u hoéa, vi du & dang

dung dich thubc tiém.

Céc hop chét va cac mudi duoc dung cia nd cod thé dugc xur ly véi céc chét mang
v0 co hodc hitu co, khong c6 tdc dung dugc ly dé bao ché cac ché phérn duoc. Lactoza,
tinh bot ngd hodc cac din xuét cta né, bot talc, axit stearic hodc cac mubi cia n6 va
cac chit tuong tu ¢6 thé duoc sir dung, vi dy, nhu cic chit mang cho vién nén, vién
nén dugc bao, vién thudc bao dwdng va vién nang gelatin cing. Cac chit mang thich
hop cho vién nang gelatin mém 13, vi dy, diu thuc vit, sap, chit béo, cac ruou
polyhydric ban rin va 16ng va cic chit twong tu; phu thudc vao ban chit cia cc hoat
chét khong phai chit mang, tuy nhién, thudng cin thiét trong trudng hop clia vién nang
gelatin mém. Céac chit mang thich hop d san xuét cac dung dich va sird 13, vi dy,
nuée, rugu polyhydric, sucroza, dudng nghich chuyén, glucoza va cac chét twong ty.
Céc chét phu trg, nhu céc rugu, ruou polyhydric, glyxerol, déu thyc vét va cac chit
tuong tu, co thé dugc sir dung cho céc dung dich tiém chira nudc cla cac mubi tan
trong nudc ciia cic hop chit nhung vé nguyén tic 1a khong can thiét. Céc chit mang
thich hop cho céc vién dan 14, vi duy, dau ty nhién hodc hoa rén, sép, chét béo, rugu

polyhydric ban 16ng hoic 16ng va cac chét twong tu.
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Ngoai ra, cac ché phdm dugc c6 thé chira cac chit bao quan, cac chét hoa tan, cac
chit 1am 6n dinh, cac chét tao 4m, c4c chét nhii tuong, cac chét 1am ngot, cac chét mau,
cac chit tao huong, mudi dé thay dbi ap suét thdm thdu, cic dung dich dém, cac tac
nhan che mui hoic céc chét chdng oxy héa. Chung ciing ¢6 thé con chira cic chét co
gia tri tri liéu khéc:

Nhu néu trén, cac thudc chira hop chét hodc cac mubi dugc dung cia né va té
duge khong c6 tac dung diéu tri bénh cling 14 mdt muc dich cla sang ché, nhu 13 quy
trinh dé bao ché thubc nay, quy trinh ndy bao gdm viéc dua médt hodc nhidu hop chét
hodc cac mudi dugc dung cua né va, néu mubn, mot hodic nhidu chét c6 gid tri tri li€u
khac vao dang lidu lugng y 1y cling v6i mdt hogic nhidu chit mang khong c6 tac dung

diéu trji bénh.

Liéu luwong c6 thé thay déi trong gi6i han rong va tit nhién, s& dugc didu chinh
phil hop véi timg yéu cdu trong timg trudng hop cu thé. Nhin chung, lidu lwong hitu
higu @ ding qua diréng miéng hodc ngoai dudng tiéu hoéa 13 nim trong khoang tir 0,01
dén 20 mg/kg/ngay, véi lidu lugng nim trong khoang tir 0,1 dén 10 mg/ kg/ngay la
dwoc wu tién cho tit ca cac chi dinh duwoc mod ta. Lidu hing ngay cho ngudi 16n ¢6 can
ning 70 kg 13 nim trong khoang tir 0,7 dén 1400 mg trong mdt ngay, t6t hon 14 ndm

trong khoang tir 7 dén 700 mg trong mot ngay.
Bao ché dugc phim chira hop chit cia sang ché:

Céc vién nén c6 cic thanh phin sau duge bao ché theo phwong phap thong

thuong:

mg/vién nén
Thanh phén hoat tinh 100
Lactoza b0t 95
Tinh b6t ngd mau tring 35
Polyvinylpyrolidon 8
Tinh bot Na carboxymetyl 10
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Magie stearat 2
Khéi lwong vién nén 250
Phén thir nghiém:

Cac hgp chét cua cac vi dul-3,7,8, 12 va 13 khong dugc bao gém trong sang ché.
Vidul

3-[2,6-diflo-4-(2-phenyletynyl)phenyl]-1-isopropyl-imidazolidin-2,4-dion

FOE;N;—
/Fo

J

Buéc 1: 2,6-diflo-4-phenyletynyl-phenylamin

Bis-(triphenylphosphin)-paladi(II)diclorua (826mg, 1,18mmol, 0,02 duong
luong) dugc hoa tan trong 100ml THF. 2,6-diflo-4-iodoanilin (15g, 58,8mmol) va
phenylaxetylen (7,2g, 7,8ml, 70,6mmol, 1,2 duong lugng) dugc bd sung & nhiét do
trong phong. Trietylamin (29,8g, 41ml, 0,29mol, 5 duong lugng), triphenylphosphin
(617mg, 2,35mmol, 0,04 duong lugng) va dc‘A)ng(I)iodua (112mg, 0,58mmol, 0,01
dwong luong) duge bd sung va hdn hop duge khudy trong 1 gidr & nhiét d6 60°C. Hén
hop phén ng dugc dé ngudi va dugc chiét bang dung dich NaHCO; bao hoa va hai 1dn
bang etyl axetat. Cac 16p hitu co dugc rira ba 14n bing nuéc, lam kho trén natri sulfat
va 1am bay hoi dén kho. San phim thdé duoc tinh ché bang sic ky nhanh trén cot
silicagel rira gidi bing gradien cua etyl axetat:heptan 0:100 dén 40:60. Thu dugc 2,6-
diflo-4-phenyletynyl-phenylamin (12,6g, hiéu sudt 93%) & dang chét rin mau vang,
MS: m/e = 230,1 (M+H").

Budc 2: 3-[2,6-diflo-4-(2-phenyletynyl)phenyl]-1-isopropyl-imidazolidin-2,4-dion

2,6-diflo-4-phenyletynyl-phenylamin (Vi du 1, buéc 1) (180mg, 0,79mmol)
dugc hoa tan trong toluen (3,0ml) va bis(triclometyl) carbonat (93mg, 0,3 1mmol, 0,4

dwong lwong) duoc bd sung & nhiét d trong phong. Hén hop dugc khudy trong 1 gidy &
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nhiét d6 110°C. Et;N (397mg, 0,55ml, 3,93mmol, 5 duong lugng) va etyl 2-
(isopropylamino)axetat hydroclorua (171mg, 0,94mmol, 1,2 duong lugng) dugc bd
sung vao hdn hop va duoc khudy trong 16 gid & 110°C. Hon hop phan tmg dwoc dé
ngudi va dugc nap truc tiép 1én trén cot silicagel. San phim thd dugc tinh ché bing séc
ky nhanh, rira giai bing gradien cla etyl axetat:heptan 0:100 dén 60:40. Thu dugc 3-
[2,6-diflo-4-(2-phenyletynyl)phenyl]-1-isopropyl-imidazolidin-2,4-dion mong mudn
(164mg, hiéu suit 59%) dudi dang chét rin mau tring, MS: m/e = 355,2 (M+H").
Vidu?2

(5RS)-3-[2,6-diflo-4-(2-phenyletynyl)phenyl]-1-isopropyl-5-metyl-imidazolidin-2,4-

dion

(o] >—
‘ TN
Pe \8—

Hop chit néu & d& muc thu duge dudi dang diu mau vang, MS: m/e = 369,2
(M+H"), bing céch st dung phuong phap héa hoc twong ty nhu phuong phép duge mod
ta trong Vi du 1, budc 2 tr 2,6-diflo-4-phenyletynyl-phenylamin (Vi du 1, bude 1) va
hydroclorua cta axit 2-(isopropylamino)propanoic.

Vidu3

3-[2,6-diflo-4-(2-phenyletynyl)phenyl]-1-isopropyl-5,5-dimetyl-imidazolidin-2,4-dion

Hop chit néu ¢ d& muc thu dugc dudi dang diu mau vang sang, MS: m/e =

383,2 (M+H"), bang cé4ch sitr dung phuong phap héa hoc twong tw nhw phuong phép
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dugc mo ta trong Vi du 1, bude 2 tir 2,6-diflo-4-phenyletynyl-phenylamin (Vi du 1,

budc 1) va metyl 2-(isopropylamino)-2-metylpropanoat.
Vidu4

(5RS,8aRS)-2-[2,6-diflo-4-(2-phenyletynyl)phenyl]-5-metyl-5,6,8,8a-
tetrahydroimidazo[5,1-c][1,4]oxazin-1,3-dion '

Hop chit néu & d& muc thu dugc dudi dang chét rin mau tring, MS: m/e =
383,1 (M+H"), bing céch sir dung phuong phap héa hoc twong tw nhw phuong phap
dugc mo ta trong Vi du 1, bude 2 tur 2,6-diflo-4-phenyletynyl-phenylamin (Vi du 1,
budc 1) va axit (3RS,5RS)-5-metylmorpholin-3-carboxylic.
Vidu$
(3aRS)-2-[2,6-diflo-4-(2-phenyletynyl)phenyl]-3a,4-dihydroimidazo[ 1,5-a]indol-1,3-

dion

(o]
Yy
Y
<N

Hop chit néu & d& muc thu duoc duéi dang chét rén mau vang sang, MS: m/e =
401,3 (M+H"), bang cach st dung phuong phap héa hoc twong ty nhu phuong phap
dugc md ta trong Vi du 1, bude 2 tir 2,6-diflo-4-phenyletynyl-phenylamin (Vi du 1,
budc 1) va axit (2RS)-indolin-2-carboxylic.

Vidu6
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(3aRS)-2-[2,6-diflo-4-(2-phenyletynyl)phenyl]-4,5-dihydro-3aH-imidazo[1,5-

a]quinolin-1,3-dion

Hop chit néu & d& muc thu duoc dudi dang chit rin mau tréng, MS: m/e =
415,3 (M+H"), bang céch sir dung phuong phap hoa hoc twong tw nhu phwong phap
dugc mo ta trong Vi du 1, bude 2 tur 2,6-diflo-4-phenyletynyl-phenylamin (Vi du 1,
budc 1) va metyl (2RS)-1,2,3,4-tetrahydroquinolin-2-carboxylat.

Vidu7

3-[2,6-diflo-4-(2-phenyletynyl)phenyl]-5,5-dimetyl-1-phenyl-imidazolidin-2,4-dion

3
N
9

Hop chit néu & @ muc thu dugc duéi dang chit rin mau vang séng, MS: m/e =
417,2 (M+H"), bang cach st dung phuwong phép héa hoc twong tw nhu phuong phap
dugc md ta trong Vi du 1, budce 2 tir 2,6-diflo-4-phenyletynyl-phenylamin (Vi du 1,
budc 1) va axit 2-metyl-2-(phenylamino)propanoic.

Vidu8

1-tert-Butyl-3-[2,6-diflo-4-(2-phenyletynyl)phenyl]imidazolidin-2,4-dion
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Hop chét néu & d& muc thu dugc dudi dang ddu mau vang, MS: m/e = 369,2
(M+H"), bang cach sir dung phuong phép héa hoc twong tw nhur phwong phap dugc mo
ta trong Vi du 1, budce 2 tir 2,6-diflo-4-phenyletynyl-phenylamin (Vi du 1, buéc 1) va

hydroclorua cia axit 2-(tert-butylamino)axetic.
Vidu9

(10aRS)-2-[2,6-diflo-4-(2-phenyletynyl)phenyl]-10,10a-dihydro-5H-imidazo[ 1,5-

b]isoquinolin-1,3-dion
(o)
S
o
Hop chit néu & & muc thu dugc duéi dang chit rin mau vang sang, MS: m/e =
415,2 (M+H"), bang céch sir dung phuong phép héa hoc twong tw nhu phuong phap

dugc mo ta trong Vi du 1, bude 2 tir 2,6-diflo-4-phenyletynyl-phenylamin (Vi du 1,
budce 1) va axit metyl (3RS)-1,2,3,4-tetrahydroisoquinolin-3-carboxylic.

Vidu 10

(5RS,8aRS)-2-[2-clo-4-(2-phenyletynyl)phenyl]-5-metyl-6,7,8,8a-tetrahydro-SH-
imidazo[1,5-a]pyridin-1,3-dion
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Buéec 1: 2-clo-4-(2-phenyletynyl)anilin

Hop chit néu & @& muc thu dugc dudi dang chit rin mau vang, MS: m/e =
228,1/230,1 (M+H"), bang cach st dung phuong phap héa hoc twong tu nhu phuong
phép dugc md ta trong Vidu 1, bude 1 tir 2-clo-4-iodoanilin va phenylaxetylen.
Budc 2: (5RS,8aRS)-2-[2-clo-4-(2-phenyletynyl)phenyl]-5-metyl-6,7,8,8a-tetrahydro-
5H-imidazo[1,5-a]pyridin-1,3-dion

Hop chét néu & d& muyc thu dugc du6i dang chit rin mau tring, MS: m/e =
379,2/381,2 (M+H"), bing céach st dung phuong phap hoéa hoc twong ty nhu phuong
phép dugc md ta trong Vi du 1, budc 2 tir 2-clo-4-(2-phenyletynyl)anilin (Vi du 10,
budc 1) va metyl (2RS,6RS)-6-metylpiperidin-2-carboxylat.
Vidu 11
(S5RS,8aRS)-2-[2-clo-6-flo-4-[2-(3-pyridyl)etynyl]phenyl]-5-metyl-6,7,8,8a-tetrahydro-
5H-imidazo[1,5-a]pyridin-1,3-dion

Budc 1: 2-clo-6-flo-4-[2-(3-pyridyl)etynyl]anilin

Hop chét néu & d& muyc thu duoc dudi dang chét rin mau vang, MS: m/e =
228,1/230,1 (M+H"), bang cach sir dung phuong phap héa hoc twong tu nhu phuong
phdp dugc mo td trong Vi du 1, buéc 1 tr 4-bromo-2-clo-6-flo-anilin va 3-
etynylpyridin.
Buédce 2: (5RS,8aRS)-2-[2-clo-4-(2-phenyletynyl)phenyl]-5-metyl-6,7,8,8a-tetrahydro-
5H-imidazo[1,5-a]pyridin-1,3-dion

Hop chit néu & d& muc thu duge dudi dang chét rin mau tréng, MS: m/e =

398,0/400,0 (M-+H"), bing cach sir dung phuong phap héa hoc twong tw nhu phuong
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phép dugc mo ta trong Vi du 1, bude 2 tir 2-clo-6-flo-4-[2-(3-pyridyl)etynyl]anilin (Vi
du 11, bude 1) va metyl (2RS,6RS)-6-metylpiperidin-2-carboxylat.
Vidu 12

1-Xyclopropyl-3-[2,6-diflo-4-(2-phenyletynyl)phenyl]imidazolidin-2,4-dion

FOE;NeP
P
J

Hop chit néu & d& muc thu duoc duéi dang chét rin mau tring, MS: m/e =
353,1 (M+H"), bang céch sit dung phuong phap hoéa hoc tuwong tw nhu phwong phép
dugc mo ta trong Vi du 1, bude 2 tir 2,6-diflo-4-phenyletynyl-phenylamin (Vi du 1,
budc 1) va axit 2-(xyclopropylamino)axetic.
Vidu 13
7-[2,6-diflo-4-(2-phenyletynyl)phenyl]-5-isopropyl-2-oxa-5,7-diazaspiro[3.4]octan-
6,8-dion

s
- YA,
J

Buéc 1. 7-[2,6-diflo-4-(2-phenyletynyl)phenyl]-2-oxa-5,7-diazaspiro[3.4]octan-6,8-
dion

Hop chét néu & d& myc thu duoc dudi dang chét rin mau vang sang, MS: m/e =
353,2 (M+H"), bing cach sir dung phuong phap hoéa hoc twong tw nhu phuong phép
dugc md ta trong Vi du 1, budc 2 tir 2,6-diflo-4-phenyletynyl-phenylamin (Vi du 1,

budc 1) va metyl 3-aminooxetan-3-carboxylat.
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Bu6éc 2:  7-[2,6-diflo-4-(2-phenyletynyl)phenyl]-5-isopropyl-2-oxa-5,7-diazaspiro
[3.4]octan-6,8-dion

(60mg, 169umol) 7-[2,6-diflo-4-(2-phenyletynyl)phenyl]-2-oxa-5,7-diazaspiro
[3.4]octan-6,8-dion (Vi du 13, buée 1) dugce hoa tan trong DMF (1ml) va xesi carbonat
(110mg, 0,34mmol, 2 duong luong) va 2-iodopropan (58mg, 34ul, 0,34mmol, 2 duong
lwgng) duge bd sung & nhiét d6 trong phong. Hon hop ndy dwoc khudy trong 4 giy &
nhiét d9 trong phong. Hon hop phan tng dwgc d& ngudi va duge chiét bing dung dich
NaHCO; bio hoa va dugc chiét hai 14n bang etyl axetat. Céc 16p hitu co duoc rira bing
nude va nude mudi, duge 1am khd trén natri sulfat va dugc 1am bay hoi dén kho. San
phim thd dugce tinh ché bang sic ky nhanh trén cot silicagel, rira giai bang gradien cia
etyl axetat:heptan 0:100 dén 60:40. Thu dugc 7-[2,6-diflo-4-(2-phenyletynyl)phenyl]-
5-isopropyl-2-oxa-5,7-diazaspiro[3.4]octan-6,8-dion mong muén (34mg, hiéu suét

51%) duéi dang chét rin mau tring, MS: m/e = 397,2 (M+H").
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YEU CAUBAO HO
1. Hop chét:
(5RS,8aRS)-2-[2,6-diflo-4-(2-phenyletynyl)phenyl]-5-metyl-5,6,8,8a-
tetrahydroimidazol[5,1-c][1,4]oxazin-1,3-dion;
(3aRS)-2-[2,6-diflo-4-(2-phenyletynyl)phenyl]-3a,4-dihydroimidazo[1,5-
alindol-1,3-dion;
(3aRS)-2-[2,6-diflo-4-(2-phenyletynyl)phenyl]-4,5-dihydro-3aH-imidazo[1,5-
a]quinolin-1,3-dion;
(10aRS)-2-[2,6-diflo-4-(2-phenyletynyl)phenyl]-10,10a-dihydro-5H-
imidazo[1,5-blisoquinolin-1,3-dion;
(SRS,8aRS)-2-[2-clo-4-(2-phenyletynyl)phenyl]-5-metyl-6,7,8,8a-tetrahydro-
5H-imidazo[1,5-a]pyridin-1,3-dion; va
(5RS,8aRS)-2-[2-clo-6-flo-4-[2-(3-pyridyl)etynyl]phenyl]-5-metyl-6,7,8,8a-
tetrahydro-5H-imidazo[ 1,5-a]pyridin-1,3-dion;
hodc mudi duge dung hodc mudi cdng axit, hdn hop triét quang, hoic chit df“)ng
phan d6i anh va/hodic chit ddng phan quang hoc twong tng cua chiing va/hodc
chét ddng phén 14p thé cua ching.
2. Dugc pham chira hop chét:
(5RS,8aRS)-2-[2,6-diflo-4-(2-phenyletynyl)phenyl]-5-metyl-5,6,8,8a-
tetrahydroimidazo[5,1-c][1,4]oxazin-1,3-dion;
(3aRS)-2-[2,6-diflo-4-(2-phenyletynyl)phenyl]-3a,4-dihydroimidazo[1,5-a]indol-1,3-
dion;
(3aRS)-2-[2,6-diflo-4-(2-phenyletynyl)phenyl]-4,5-dihydro-3aH-imidazo[ 1,5-
a]quinolin-1,3-dion;
(10aRS)-2-[2,6-diflo-4-(2-phenyletynyl)phenyl]-10,10a-dihydro-5SH-imidazo[ 1,5-

blisoquinolin-1,3-dion;
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(5RS,8aRS)-2-[2-clo-4-(2-phenyletynyl)phenyl]-5-metyl-6,7,8,8a-tetrahydro-5H-
imidazo[1,5-a]pyridin-1,3-dion; va

(5RS,8aRS)-2-[2-clo-6-flo-4-[2-(3-pyridyl)etynyl]phenyl]-5-metyl-6,7,8,8a-tetrahydro-
5H-imidazo[1,5-a]pyridin-1,3-dion;

theo diém 1 va cac ta dugc duge dung.
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