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(54) HOP CHAT 1,2,4- -TRIAZOLO[4,3-A]PYRIDIN LAM CHAT PIEU BIEN BIEN
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2 (MGLUR2), DUGC PHAM VA SAN PHAM CHUA HQP CHAT NAY

(57) Sang ché dé cap dén hop chét 1,2,4- triazolo[4,3-a]pyridin ¢ cong thirc (I) lam chét

diéu bién bién ciu duong (PAM) cua thy thé glutamat huong chuyén hoa kiéu phu 2

(“mGluR2”). Sang ché ciing dé cap dén dugc pham va san pham chira cac hop chat nay.

Hop chat va duoc pham nay duoc sit dung dé ngan ngira hodc diéu tri rdi loan lién quan

dén kiéu phu mGIuR2.
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Linh vyc ki thuat dwee dé cap

Sang ché d& cap dén hop chit 1,2,4-triazolo[4,3-a]pyridin 1am chit diéu bién
bién cdu duong (positive allosteric modulator - PAM) cuia thy thé glutamat huéng
chuyén héa kiéu phu 2 (“mGIuR2”). Séng ché ciing d& cap dén dugc phdm chira céc
hop chét nay, quy trinh didu ché céc hop chét va ché phdm nay, va cac hop chét va
ché phim nay dé sir dung @8 ngan ngira hoic didu tri ri loan trong d6 c6 lién quan

dén kiéu phu mGluR2 ctia thy thé hudng chuyén hoa.

Tinh trang ky thuét ciia sang ché

Glutamat 13 chit din truyén thin kinh axit amin chinh trong hé than kinh
trung wong ctia dong vat ¢ vi. Glutamat khong nhitng dong vai tro6 quan trong trong
nhiéu chirc ning sinh 1y, nhu chitc ning nhan thirc va ghi nhé, ma con trong chirc
nang nhén thirc cam giéc, tao ra tinh mém déo cla synap, diéu khién day than kinh
van dong, ho hép, va diéu chinh chirc ning tim mach. Hon nita, glutamat doéng vai
tro trung tdm trong mot s6 bénh than kinh va tdm thin khac nhau, khi c6 sy mét cin
bang trong su din truyén than kinh gy tiét glutamat.

Glutamat diéu chinh qua trinh d4n truyén than kinh trén synap thong qua viéc
hoat héa ctia céc kénh thy thé glutamat huéng ion (cac iGluR), va thu thé NMDA,
AMPA va kainat ma chju trach nhiém truyén nhanh c4c kich thich.

Ngoai ra, glutamat hoat héa céc thu th glutamat huéng chuyén héa (cic
mGIuR) ma c6 vai trd diéu bién cao hon, gép phan vao viéc tinh chinh hi€u qua cua
synap.

Glutamat hoat héa cac mGIuR thong qua li€n két v6i mién tan cliing amin

ngoai bao 16n cia thu thé, & day dugc goi 13 vi tri lién két nguyén thily khong bi bién
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cAu. Lién két nay 1am thay d6i cAu hinh cta thy thé dan dén su hoat héa clia protein
G va céc con dudmg truyén tin hi¢u ndi bao.

Kiéu phu mGluR2 dugc ghép cap am véi adenylat Xyclaza thong qua sy hoat
héa protein Gai, va sy hoat héa né din dén viéc tc ché su giai phong glutamat trong
synap. Trong hé than kinh trung wong (central nervous system - CNS), thu thé
mGlu2 chi yéu ¢6 nhidu trong toan bd vé ndo, vung dbi thi, hanh khtru giac phu, hdi
hai ma, amidan, putamen c6 dudi va nhén cap.

Viéc hoat héa mGIluR2 dugce chi ra trong céc thir nghiém 14m sang 1a c6 hi€u
qué dé diéu tri 1i loan lo au (d6i v&i nghién ctru vé céc chét cha van mGlu2/3 nguyén
thity khong bi bién cau, xem Michelson et al. Neuropharmacology 2005, 49(S1), &4-
257; Dunayevich et al. Neuropsychopharmacology 2008, 33(7), 1603-10),
LY354740 trude day di dugc dénh gia trong cac hé mo hinh 14m sang va khong phai
1am sang dung dé du doéan tinh hitu dung trong viéc didu tri cac rdi loan lo 4u ngoai
chung lo au trAm cam phét toan than (generalized anxiety depression - GAD), vi dy
chtng hoang s¢ (xem Dunayevich et al. 2008). Cac nghién ctru khong phéi 1am sang,
da goi y vai tro cta ca thu thé mGlu2 va mGlu3 trong viéc giam cing thing (Linden
et al. Neuropharmacology 2005, 49, 120-134) trong khi cling d& c6 goi y rang viéc
didu bién bién clu dwong cia mGIluR2 c6 thé 1a du dé tao ra tic dung gidm cing
thing (Johnson et al. Psychopharmacology (Berl) 2005, 179(1), 271-283).

Ngoai ra, viéc hoat ha mGluR2 dugc chi ra 1a c6 thé c6 hiéu qua dé didu tri
(a) bénh tdm thin phan liét (Patil et al. Nat Med 2007, 13(9), 1102-7); tuy nhién, cac
nghién ctru sau d6, khong hd trg viéc diéu tri con kich phat ctia bénh tAm than phén
liét bing chét chi van mGIuR2 hojc chit diéu bién bién cdu (Adams et al. BMC
Psychiatry 2013, 13(1), 143; Kinon ét al. J Clin Psychopharmacol. 2013, 31(3), 349-
55; Litman et al. (2013) NCDEU Meeting (t6m t4t)) nhung khong loai trr viéc sir
dung cho cac nhém triéu chimg dic trung khac (vi dy, triéu trimg phu dinh (Kent et
al. “Safety, tolerability and potential therapeutic efficacy of a novel glutamate
modulator as adjunctive treatment in patients with schizophrenia” abstract No. 3160

and poster NR10-47, American Psychiatric Association 166th Annual Meeting 2013
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(APA 2013), May 18-22, 2013, San Francisco, California, USA)) hodc cho céac giai
doan khac cuia bénh (vi duy, di chirng);

(b) bénh dong kinh, trén co s& cac nghién ciru khong phai 1am sang cAp tinh v&i chét
chti van thy thé mGlu2/3 hdn hop (Moldrich et al. Eur J Pharmacol. 2003, 476, 3-
16; Barton et al. Epilepsy Research 2003, 56, 17-26); viéc st dung lién tuc chét chu
van mGlu2/3 tao ra tdc dung ngugc 1a cac con co gidt trong cac nghi€n ctru doc tinh
1au dai (Dunayevich et al. (2008), tic dung ngugc nay co th8 lién quan dén céc thay
dbi khi sir dung trong thoi gian trong tinh nhay cua cic h¢ thu thé do chét chi van
géy ra (mién dich nhanh); nguoc lai, chét diéu bién bién cau duong diéu bién sy dan
truyén thin kinh dang dién ra nhung khong kich thich truc tiép, nho d6 lam giam
nguy co giy ra sy mién dich nhanh;

(c) nghién/phu thudc thube (Barrett, Neuropsychopharmacology 2010, 35, 2007-
2008; Foster, Curr Drug Abuse Rev 2009, 2, 83-98);

(d) Bénh Parkinson (xem vi du Johnson et al. CNS Neurol Disord Drug Targets
2009, 8, 475-491; Konieczny et al. Naunyn Schmiedebergs Arch. Pharmacol. 1998,
358 (4), 500-502);

(e) chitng dau (Chiechio and Nicoletti, Curr Opin Pharmacol 2012, 12, 28-34; Jones
et al. Neuropharmacology 2005, 49, 206-218; Neugebauer, [Review] Pain 2002, 98
(1-2), 1-8; Simmons et al. Pharmacology, Biochemistry and Behavior 2002, 73, 419-
427),

(f) 1éi loan gidc ngu (Ahnaou et al. European Journal of Pharmacology 2009, 603,
62-72); ' '

(f) bénh Huntington (trén co s& tic dung giam bét bénh hiéu qua (Schiefer et al.
Brain Res 2004, 1019, 246 — 254) da dugc khéng dinh thém); va

(g) bénh trAm cam (mgc du khong phat hién c6 tin hi¢u nao cho thdy hiéu qua trén
gia tri do ban d4u, nhung viéc sit dung thém JNJ-40411813/ADX71149 trong
khoang lidu ding dugc thir nghiém trong nghién céru nhiéu tam, mi kép, dbi khang
gia dugc & nguoi trudng thanh bi r6i loan trAm cam chu yéu c6 cac triéu ching lo
au thé hién cac tin hiéu cho thiy higu qua & cac két qua do thir cip & ca bénh trAm

cam va ching lo du (Kent et al. “Efﬁcacy and Safety of a Novel mGlu2 Receptor
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Positive Allosteric Modulator as an Adjunctive Treatment to an SSRI/SNRI in the
Treatment of Anxious Depression”, Abstract to poster and oral presentation,
American Society of Clinical Psychopharmacology (ASCP) 2014 Annual Meseting,
June 16-19, 2014 Westin Diplomat, Hollywood, Florida)).

Mot huéng tiép can méi dé phat trién cac hop chét chon loc hoat dong tai
mGIuR 12 xé4c dinh c4c hop chét hoat dong thong qua co ché bién cAu, diéu bién thu
thé bing cach lién két vao vi tri khac véi vi tri lién két nguyén thiry khong bi bién
cu dugc bao toan & mirc cao.

Chét diéu bién bién chu duwong cia mGluR gin day ndi 1én 13 c4c duge chét
thay thé dang quan tam.

P3i chimg minh duoc ring ban than cic hop chét nay khéng thé hoat hoa thu
thé. Hon nita, ching c6 thé 1am cho thy thé tao ra dép tng ting d6i v6i ndng o cia
glutamat, ma chinh ching chi tao ra dap ng t6i thidu. Viéc phan tich dot bién da
chimg minh rd rang ring lién két clia chit didu bién bién chu duong v6i mGluR2
khong xuét hién tai vi tri nguyén thity khong bi bién ciu, nhung thay vao d6 1a tai vi
tri bién ciu ndm bén trong viing xuyén mang thir bay cua thy thé.

Dit lidu thu dugc trén md hinh dong vat goi ¥ dén viéc cac chat didu bién bién
cdu duong ciia mGIuR2 c6 tac dung dbi véi céc dang lo Au va rdi loan tAm than
tuong ty véi cac tadc dung thu dugce bing chit chi van khong bién ciu. Chit diéu
bién bién chu cia mGluR2 dugc chi ra 13 c6 tac dung dbi vei phéﬁ xa giat minh do
so hai (Johnson et al. J Med Chem 2003, 46, 3189-3192; Johnson et al.
Psychopharmacology 2005, 179, 271-283), va trong cac md hinh chimg lo 4u st cao
do cing thing gy ra (Johnson et al. 2005). Ngoai ra, céc hgp chét nay duoc chira
14 c6 tac dung dao ngugc ching ting dong do ketamin (Govek et al. Bioorg Med
Chem Lett 2005, 15(18), 4058-4072) hodc amphetamin (Galici et al. J Pharm Exp
Ther 2005, 315(3), 1181-1187) gay ra, va dao ngugc qué trinh pha v& céc tin hi€¢u
bao trudc, do amphetamin gdy ra cla cic phan xa giat minh do 4m thanh (Galici et
al. 2005) d6i voi bénh tAm than phan liét.

JNJ-40411813/ADX71149, mGlu2 PAM (& chudt thudng cling biéu 1§ hoat
tinh d6i khang 5-HT2a do san pham chuyén hoa dic hiéu & chudt thuong) da dugc
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thir nghiém 1am sang dé diéu tri bénh tm than phan liét, va ching lo Au-trAm cam
(xem vi du www. Clinicaltrials.gov). Dit li€u khong phai 1dm sang thu dugc tir mo6
hinh ching hoang s¢ do lactat gdy ra & loai gdm nhdm goi ¥ ring né c6 thé c6 hiéu
lyc trong diéu tri céc rdi loan lo 4u khéc, nhu 16i loan hoang s¢ va chiing 4m é&nh,
nhu chimg s¢ khoing rong (Shekhar et al. Neuropsychopharmacology 2013, 38,
S435-S593 (W220). INJ-40411813 ciing dugc nghién clu tdc dung lam gidm sy
ham mudn va cai thién chirg giam cha y do ngimg hut thudc gy ra va cai thién kha
ning ghi nhé su kién so véi gia dugce (Salih et al. Journal of Psychopharmacology,
dugc dé trinh) va ¢6 tin hiéu cho thiy hiéu qua d6i v6i cac triéu trimg phu dinh do
S-ketamin gy ra & ngudi tinh nguyén khoe manh va bénh nhén c6 triéu trimg phu
dinh rd rét cua bénh tim thin phan liét (De Boer et al. Society of Biological
Psychiatry 68" Annual Scientific Convention of Society of Biological Psychiatry,
May 16-18, 2013, Hilton Union Square, San Francisco, California, Abstract 2013-
P-1060-SOBP).

Chét didu bién bién cdu duong tao ra kha ning dap Gng v6i glutamat, nhung
chiing cling chi ra 13 c6 kha ning dap Ung v6i cac chét cht van nguyén thiy khong
duoc bién chu ciia mGluR2 nhu LY379268 hoic DCG-IV. Dit liéu niy cung cép
bing chimg v& huéng didu trj bénh méi @& didu trj céc bénh vé hé than kinh va tm
than lién quan dén mGIluR2, ma s& st dung hdn hop cia chét didu bién bién cdu
duong ciia mGluR2 cung v6i chit chu van nguyén thiy khong duge bién chu cta
mGIuR2.

Nhidu hop chét khac nhau da duoc mo ta 13 chit didu bién bién ciu duong
cia mGIuR2. WO02010/130424, WO02010/130423, WO02010/130422, va
W02012/062750, WO2012/062751, va WO2012/062759, 1an Iugt dugc cong b6
vao ngdy 18 thang 11 nam 2010 va 18 thang 5 ndm 2012, md ta cac dan xuit 1,2,4-
triazolo[4,3-a]pyridin 13 chét diéu bién bién cdu duong cia mGluR2.

Ban chét ky thuit clia sing ché

Muc dich ctia sang ché 1a d& xuét hop chit mGIuR2 PAM c6 hoat lyc va cac
tinh chit dugc can bang theo cach c6 lgi. Do d6, sang ché d& xuét hop chét 1,2,4-
triazolo[4,3-a]pyridin c6 cong thirc (I):



va chét ddng phan 14p thé ctia n6, trong do:

R! dugc chon tir nhém bao gdbm Cisalkyl, (Cs.sxycloalkyl)Cisalkyl, va
(Ci-3alkyloxy)Ci-salkyl;

mdi R? doc 1ap dwoc chon tir nhém bao gdm F, Cl, Cialkyl, Cisalkyloxy,
mono hoic polyhaloCi.3alkyl, va mono hodc polyhaloCi-salkyloxy;

nlasd nguyén dugc chon tir 1, 2 va 3;

va mubi dugc dung va solvat cuia chung.

Sang ché cling d8& xuét dugc phém chira mét lugng cho hiéu qua diéu tri bénh
cua hgp chét c6 cong thic (I) va chit mang hoic ta dugc duge dung.

Ngoai ra, sang ché dé cap dén hop chét c6 cong thire () d& sir dung 1am thude
va hop chét c6 cong thirc (I) @8 sir dung 1am thubc dé didu tri hodc ngan ngira rbi
loan hé thin kinh va tAm than trong d6 bao gbm ca mGluR2.

Séang ché ciing dé cap dén hop chét theo cong thtrc (I) hodc dugc phim theo
sang ché dé sir dung d8 san xuét thudc dé didu tri hodc ngin ngira réi loan hé than
kinh va tAm thén trong d6 bao gdbm ca mGIluR2.

Ngoai ra, séng ché con md ta viéc sir dung hop chét c6 cong thirc (I) két hop
véi tac nhan dugc bd sung @8 san xuét thubc dé diéu tri hodic ngin ngira rdi loan hé
thn kinh va tim thin trong d6 bao gbm ca mGluR2.

Hon nita, sang ché con dé cap dén quy trinh didu ché duoc phim theo sang ché,
khéc biét & chd chét mang dugc dung dugc tron k§ v6i mot lugng cho hiéu qua diéu
tri bénh cta hop chét c6 cong thire (D).

Séang ché ciing dé cap dén san phdm chtra hop chit c6 cong thire (I) va tic nhén
dugc bd sung, 1a ché phim két hop d8 sir dung ddng thoi, riéng r& hogic 1an luot dé
diéu tri hodc ngin ngira 16i loan va bénh thén kinh hosc tAm than.

Sang ché d& cap cu thé dén hop chét c6 cong thire (I) nhu duge dinh rd & trén,

va chét ddng phén 14p thé ctia né, trong do:
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R! dugc chon t¥ nhém bao gdbm CH3CH,, CH3CH2CHa, (xyclopropyl)metyl,
(xyclobutyl)metyl, etyloxymetyl va metyloxymetyl; va cac bién con lai 13 nhu dugc
x4c dinh trong ban md ta; va mudi dugc dung va solvat ciia chung.

M3 ta chi tiét sing ché

Theo mot phuong 4n khéc, sdng ché @& cép dén hop chét c6 cong thirc (I) nhu
dugc dinh 15 & trén, va cac chit ddng phéan 14p thé clia né, trong d6:

R! dugc chon tr nhém bao gbm CH3CH,, (xyclopropyl)metyl,
(xyclobutyl)metyl va metyloxymetyl; va cac bién con lai 12 nhu dugc x4c dinh trong
ban mo ta; va mubi duge dung va solvat ctia chung.

Theo mot phuong an khéc, séng ché @& cép dén hop chit c6 cong thirc (I) nhu
dugc dinh rd & trén, va cac chét déng phén 1ap thé cua no, trong do:

R! dugc chon tr nhéom bao gbm CH3;CH, (xyclopropyl)metyl,
(xyclobutyl)metyl va etyloxymetyl; va cac bién con lai 12 nhu dugce x4c dinh trong
ban mé ta; va mubi duge dung va solvat cuia ching.

Theo mot phuong an bd sung, sang ché @& cap dén hop chit c6 cong thie ()
nhu dugc dinh 13 & trén, va chit ddng phan 14p thé cua no, trong do:

mdi R? doc 1ap dugc chon tir nhom bao gém F, Cl, CH3, CH30 va CF3; va mudi
dugc dung va solvat cua chung.

Theo mot phuwong an khéc, sang ché @& cap dén hop chit c6 cong thirc (I) nhu
dugc xé4c dinh trong ban md ta c6 cong thirc (Ia):

F N-N

N>\R1

(Ia)
trong d6 cac bién thé 12 nhu dugc dinh rd trong cong thic (I) & day, va mubi
dugc dung va solvat cta chung.
Theo mot phuwong an khéc, sang ché @& cap dén hop chit c6 cong thie (I) nhu

dugc x4c dinh trong bdn mo ta c6 cong thure (Ib):



| (Ib)

trong d6 cac bién thé 13 nhu dugc dinh 16 trong cong thic (I) & day, va mudi duoc

dung va solvat cia chung.

Cac hop chét cu thé c6 thé dugc chon tir nhém bao gdm:
3-(xyclopropylmetyl)-7-[1-(4-flophenoxy)etyl]-8-
(triflometyl)[1,2,4]triazolo[4,3-a]pyridin;
3-(xyclopropylmetyl)-7-[(1*R)-1-(4-flophenoxy)etyl]-8-
(triflometyl)[1,2,4]triazolo[4,3-a]pyridin;
3-(xyclopropylmetyl)-7-[(1*S)-1-(4-flophenoxy)etyl]-8-
(triflomety1)[1,2,4]triazolo[4,3-a]pyridin;
3-(xyclopropylmetyl)-7-[(1S)-1-(2,4-diflophenoxy)etyl]-8-
(triflometyl)[1,2,4]triazolo[4,3-a]pyridin;
3-(xyclopropylmetyl)-7-[(1R)-1-(2,4-diflophenoxy)etyl]-8-
(triflomety1)[1,2,4]triazolo[4,3-a]pyridin;
3-(xyclopropylmetyl)-7-[1-(2,4-diflophenoxy)etyl]-8-
(triflometyD)[1,2,4]triazolo[4,3-alpyridin;
3-(xyclopropylmetyl)-7-[(1S)-1-(3,5-diflophenoxy)ety]]-8-
(triflometyl)[1,2,4]triazolo[4,3-a]pyridin;
3-(xyclopropylmetyl)-7-[(1S)-1-(3,4-diflophenoxy)etyl]-8-
(triflomety1)[1,2,4]triazolo[4,3-a]pyridin;
3-(xyclopropylmetyl)-7-[(1S)-1-(2,3-diflophenoxy)etyl]-8-
(triflometyl)[1,2,4]triazolo[4,3-a]pyridin;
3-(xyclopropylmetyl)-7-[(1S)-1-(2,5-diflophenoxy)etyl]-8-
(triflometyl)[1,2,4]triazolo[4,3-a]pyridin;
3-(xyclopropylmetyl)-7-[(1S)-1-(2,6-diflophenoxy)ety1]-8-
(triflometyl)[1,2,4]triazolo[4,3-a]pyridin;
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3-(xyclopropylmetyl)-7-[(1S)-1-(4-flo-2-metoxyphenoxy)etyl]-8-
(triflomety1)[1,2,4]triazolo[4,3-a]pyridin;
3-(xyclobutylmetyl)-7-[1-(2,4-diflophenoxy)etyl]-8-
(triflometyl)[1,2,4]triazolo[4,3-a]pyridin;
7-[(1S)-1-(2-clo-4-metylphenoxy)etyl]-3-(xyclopropylmetyl)-8-
(triflometyl)[1,2,4]triazolo[4,3-a]pyridin;
3-(xyclopropylmetyl)-7-[(1S)-1-(4-flo-2-metylphenoxy)etyl]-8-
(triflometyl)[1 ,2,4]triazolo[4,3-a]pyridih;
3-(xyclopropylmetyl)-8-(triflometyl)-7-[(1S)-1-(2,4,6-
triflophenoxy)etyl][1,2,4]triazolo[4,3-a]pyridin;
7-[1-(2,4-diflophenoxy)etyl]-3-(etoxymetyl)-8-
(triflomety1)[1,2,4]triazolo[4,3-a]pyridin;
3-etyl-8-(triflometyl)-7-[1-(2,4,6-triflophenoxy)etyl][1,2,4]triazolo[4,3-
a]pyridin;

7-[1-(2,4-diflophenoxy )etyl]-3-etyl-8-(triflometyl)[1,2,4]triazolo[4,3-
a]pyridin;

3-(xyclobutylmetyl)-7-[(1*R)-1-(2,4-diflophenoxy)etyl]-8-
(triflomety1)[1,2,4]triazolo[4,3-a]pyridin ;
3-(xyclobutylmetyl)-7-[(1*S)-1-(2,4-diflophenoxy)etyl]-8-
(triflomety1)[1,2,4]triazolo[4,3-a]pyridin;
3-(etoxymetyl)-8-(triflometyl)-7-[(1¥R)-1-(2,4,6-
triflophenoxy)etyl][1,2,4]triazolo[4,3-a]pyridin;
3-(etoxymetyl)-8-(triflometyl)-7-[(1*S)-1-(2,4,6-
triflophenoxy)etyl][1,2,4]triazolo[4,3-a]pyridin;
7-[(1*S)-1-(2,4-diflophenoxy)etyl]-3-(etoxymetyl)-8-
(triflometyl)[1,2,4]triazolo[4,3-a]pyridin;
7-[(1*R)-1-(2,4-diflophenoxy)etyl]-3-(etoxymetyl)-8-
(triﬂometyl)[1_,2,4]triazoio[4,3-a]pyridin;
7-[(1*R)-1-(2,4-diflophenoxy)etyl]-3-etyl-8-(triflometyl)[1,2,4]triazolo[4,3-
apyridin;

-10-
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7-[(1*S)-1-(2,4-diflophenoxy)etyl]-3-etyl-8-(triflometyl)[ 1,2,4]triazolo[4,3-
a]pyridin; |
7-[1-(2,4-diflophenoxy)etyl]-3-propyl-8-(triflometyD)[ 1,2,4 ]triazolo[4,3-
a]pyridin;
3-etyl-8-(triflometyl)-7-[(1*R)-1-(2,4,6-triflophenoxy)etyl]-
[1,2,4]triazolo[4,3-a]pyridin;
3-etyl-8-(triflometyl)-7-[(1*S)-1-(2,4,6-triflophenoxy)etyl]-
[1,2,4]triazolo[4,3-a]pyridin;
7-[(1¥R)-~(2,4-diflophenoxy)etyl]-3-propyl-8-(triflometyl)-[ 1,2,4]triazolo[4,3-
a]pyridin; va
7-[(1*8S)-(2,4-diflophenoxy)etyl]-3-propyl-8-(triflometyl)-[1,2,4]triazolo[4,3-
a]pyridin. |
Céc dang ddng phan 1ap thé, mudi va solvat dugc dung clia ching ciing dugc
bao gdm trong pham vi clia danh sach nay. |
Theo mdt phuong 4n bd sung, hop chét c6 thé dugc chon tir
mudi hydroclorua 3-(xyclopropylmetyl)-7-[(1S)-1-(2,4-diflophenoxy)etyl]-8-
(triflometyl)[1,2,4]triazolo[4,3-a]pyridin.

Tén ctia cac hop chét theo sang ché dugc tao ra theo quy tic danh phép dugc
chép nhan bdi Chemical Abstracts Service (C.A.S.) bang cach sir dung phin mém
cia Advanced Chemical Development, Inc. (ACD/Phién bén tén san phim
10.01.0.14105, thang mudi nim 2006). Trong trudng hop cac dang tautome, té€n cua
dang tautome dugc md ta co cAu tric duoc tao ra. Tuy nhién, s& rd rang r%lng dang

tautome khong dugc mo ta khac cling ndm trong pham vi clia sing ché.

Dinh nghia

Céac mubi cong axit va bazo duge dung nhu dugc & cap & phan trén hogic phén
duéi day bao gdbm cac dang mubi cong bazo va axit khong ddc ¢ hoat tinh diéu tri
bénh ma c6 thé tao ra cic hop chét ¢6 cong thirc (). Mubi cong axit duge dung c6
thé thu dugc d& dang bang cach xit ly dang bazo bang axit thich hop nay. Axit thich

hop bao gbm, vi dy, axit vd co nhu axit hydrohalic, vi du axit clohydric hodc
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bromhydric, sulfuric, nitric, phosphoric va cac axit tuong ty; hodc mubi hodc axit
hitu co nhu, vi du, axetic, propanoic, hydroxyaxetic, lactic, pyruvic, oxalic (trc 12
etandioic), malonic, sucxinic (tc. 13 axit butandioic), maleic, fumaric, malic,
tartaric, xitric, metansulfonic, etansulfonic, benzensulfonic, p-toluensulfonic,
xyclamic, salixylic, p-aminosalixylic, pamoic va cac axit twong tw. Nguoc lai cac
dang mudi axit c6 thé dugc bién ddi bing cach xit Iy bing bazo thich hgp thanh dang
bazo tu do.

Céc hop chét c6 cong thirc (I) chira proton axit cling c6 thé dugc bién dbi thanh
cac dang mudi cong amin hogc kim loai khong doc cua ching bing cach xir Iy bang
bazo vo co va hitu co thich hgp. Cac dang muébi bazo thich hop bao gbm, vi duy, mubi
amoni, mudi ctia kim loai kidm va kidm thd, vi du muéi lithi, natri, kali, magié, canxi
va cac mudi tuong tu, cac mudi véi bazo hitu co, vi du amin béo va thom bac nhét,
bac hai va bac ba nhu metylamin, etylamin, propylamin, isopropylamin, bbn chit
déng phan butylamin, dimetylamin, dietylamin, dietanolamin, dipropylamin,
diisopropylamin, di-n-bufylamin, pyrolidin, piperidin, morpholin, trimetylamin,
trietylamin, tripropylamin, quinuclidin, pyridin, quinolin va isoquinolin; benzathih,
N-metyl-D-glucamin, mudi hydrabamin, va céc mubi véi axit amin nhu, vi dy,
arginin, lysin va céc axit amin twong ty. Nguoc lai dang mudi c6 thé dugc bién ddi
bang cach xit ly bing axit thanh dang axit tu do.

Thuét ngir solvat bao gbm céc dang cong dung mdi ciing nhu cac mudi coa
ching, ma cé thé tao théﬁh cac hop chét c6 cong thie (I). Céc vi du v& cac dang
cong dung mdi nay vi du hydrat, alcoholat va céc dang tuong tu.

Trong khudn khd cua sang ché, mot phi?m tt, cu thé 13 khi duge dé cap lién
quan dén hop chét theo cong thirc (1), bao gbm tht ca cac chét ddng vi va hdn hop
chét ddng vi ctia phén tir nay, xuét hién trong tu nhién hodc dugc san xuét theo cach
tdng hop, hodc dang du thira trong ty nhién hodc dang dugc lam gidu chét dong vi.
Céc hop chét dugc dénh diu phong xa c6 cdng thirc (I) c6 thé chira chét ddng vi
phéng xa duge chon tir nhém bao gdm 3H, 11C, 18F, 1221, 123, 125], BI[, By, 76Br, 7"Br
va 8Br. Tét hon néu, chéit ddng vi phong xa duge chon tir nhém bao gbm 3H, 1'C va

ISF.
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Ché phim

Hop chét theo sang ché néi chung c6 thé duoc didu ché bang su ndi tiép céc
bude, mdi bude ddu duoc biét béi ngudi c6 hiéu biét trung binh trong linh vuc. Cu
thé, hop chat c6 thd duoc didu ché theo cac phwong phap tdng hop dudi day.

Hop chit c6 cong thirc (I) c6 thé duge tong hop dudi dang hdn hep raxemic
cta chit ddng phan d6i anh ma c6 thé duoc tach riéng khdi mot hop chit khéc theo
cac quy trinh phan giai da biét trong linh vuc k¥ thuét nay. Hop chét raxemic c6
cong thire (I) c6 thé dugc bién dbi thanh cc dang mudi ddng phéan khong d6i quang
tuong (mg bang phan tng v6i axit khong d6i xtg guong thich hgp. Cac dang mubi
ddng phan khong d6i quang néu trén dugc tach riéng sau do, vi dy, bang sy két tinh
chon loc hodc phan doan va chét ddng phén d6i anh duoc giai phong tir d6 bang chét
kidm. Céc cach thire khac dé tach cc dang ddng phan ddi anh ciia cac hop chit c6
cong thirc (I) bao gdm phuong phip sic ky 16ng hoic phwong phap séc ky 1éng siéu
t61 han (supercritical fluid chromatography - SFC) bing cach sir dung pha tinh khong
d6i xng. Cac dang ddng phan hoéa hoc 1ap thé tinh khiét néu trén ciing c6 thé thu
dugce tir dang ddng phan hoa hoc 1ap thé tinh khiét twong tng cia cac nguyén liéu
thich hop, v6i diéu kién 14 phan tng xay ra & dang lap thé dic thu.

A. Didu ché cac hop chit cubi cing

Céc hop chét cudi cing theo cong thirc (I), c6 thé dugc diéu ché bing phan
{rmg ctia hop chét trung gian ¢6 cong thirc (1) véi hop chét c6 cong thire (III) theo
so dd phan tng (1), phan ting ndy dugc tién hanh dudi cac didu kién Mitsunobu ¢
dién. Phan tmg niy .t(")t hon néu dugc tién hanh vé&i phosphin va este clia axit
azodicarboxylic hodc amit trong tetrahydrofuran, 1,4-dioxan, dietyl ete, toluen,
benzen, diclometan, hosic hdn hop clia chung, & nhiét do nam trong khoang tir -30
dén 150°C, duéi su birc xa vi song hodc gia nhiét. Phosphin thudng duge sir dung 12
triphenylphosphin va tributylphosphin ma thuong duoc lién két voi dimetyl
azodicarboxylat, dietyl azodicarboxylat, diisopropyl azodicarboxylat, di-(4-
clobenzyl) azodicarboxylat, dibenzyl azodicarboxylat, di-tert-butyl azodicarboxylat,

axit azodicarboxylic bis-(dimetylamit), axit azodicarboxylic dipiperidit, hodc axit
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azodicarboxylic dimorpholit. Trong so dd phan tmg (1), tt ca céc bién thé 13 nhu
dugc xac dinh trong cdng thirc (I)
So db phan tng 1

OH q

F NN (Rz)nO/ N

F |\

[ Yy () F N

HO | pr . : = O F
(Rz)n‘©/

(])] ()
B. Didu ché c4c hop chit trung gian

Quy trinh thir nghiém 2

Hop chét trung gian theo cong thuc (II) ¢6 th dwoc didu ché bang cach dua
hop chét trung gian c6 cong thic (IV) dén céc didu kién da dugc biét boi ngudi co
hidu biét trung binh vé linh vyc. Diéu nay duoc minh hoa trong so dd phan tng (2),
trong d6 tht ca cac bién dugc xéc dinh nhu dugc @& cap & phén trén. Céc phuong
phép thuc hién céc phép bién dbi nay da duge biét boi ngudi c6 hiéu biét trung binh
v& linh vuc. Viée xtt Iy aldehyt c6 cong thire (IV) bing hop chét hitu co kim loai nhur
metyl lithi hodc metyl magi€ bromua tao ra hop chét c6 cong thirc (II). Dung mdi
thich hop cho phan Gng ndy 13 ete nhu tetrahydrofuran va phan tng thudng dugc
tién hanh & nhiét dd nim trong khoang tir -78°C dén 40°C. Trong so dd phan tng

(2), tht ca cac bién dugc xac dinh nhu trong cong thac (I).

So d6 phan ting 2
F N—N
PN F I Nt
:-: / N>\R1 MeMgX F | N>\R
0 | P > HO =
(v) (I
Quy trinh thir nghiém 3

Hop chét trung gian theo cdng thirc (IV) ¢6 thé dugc didu ché bang phan tng
cta hop chét trung gian c6 cong thuc (V) trong didu kién phén cit hydroxy héa hai
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14n va oxy hoa ma da duge biét boi ngudi c6 hidu biét trung binh v& linh vuc va c6
thé dugc nhan biét vi du bing oxon, osimi tetroxit. Quy trinh nay c6 thé dugc tién
hanh tiy y trong dung mdi nhu 1,4-dioxan, nu6c va thudong & nhiét do nim trong
khoang tir -100°C dén khoang 100°C. Phin tom tit cac phuong phéap nay duge tim
thdy trong “Comprehensive Organic Transformations”, VCH Publishers, (1989),
R.C.Larock, pp.595-596.. Phuong phap nay dugc mihh hoa trong so dd phéan tmg (3),
trong d6 tAt ca céc bién dugc xac dinh nhu duge dé cap & ph?ln trén.
So db phan tmg 3

F N-N F N-N

Ny\ﬂ1 N>\R1

Y
O

Quy trinh thir nghiém 4 ,

Hop chét trung gian theo cong thuc (V) c6 thé duge didu ché bang cc phan
{mg lién hgp, nhu phan ng Stille hodc Suzuki cia hop chét trung gian c6 cong thirc
(VI) v6i hop chét c6 cong thire (VII) trong cac didu kién da dugc biét boi ngudi co
hidu biét trung binh v& linh vuc. Quy trinh nay c6 thé dugc tién hanh tiy ¥ trong
dung mdi nhu 1,4-dioxan, nudc va thuong & nhiét do nam trong khoang tir r.t dén
khoang 200°C véi sy ¢6 mit cua bazo. Quy trinh nay dugc minh hoa trong so o
phan Gng (4), trong do6 tAt ca cac bién dugc xac dinh nhu dugc dé cap & phi?ln trén,
trong d6 M 1a trialkyltin, axit boronic hodc este boronat, va chét xtc tic paladi va

halo 12 clo, brom hodc iot.

So db phan tng 4
F N-N x M F  N-N
F | Mg E N&*\#
F | N (Vi)
halo Z =
Vi) Chét xtic tac paladi V)
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Quy trinh thir nghiém 5

Hop chét trung gian theo cong thic (VI) ¢b thé dugc diéu ché theo cac quy
trinh da biét trong linh vuc k§y thuat b%mg c4ch tao vong hop chét trung gian c6 cong
thae (VIII) véi sy ¢ mat cua chét halogen héa nhu vi dy phospho (V) oxyclorua
(POCI;) trong dung mdi thich hop nhu, vi dy, dicloetan, dugc khudy trong su birc
xa vi s6ng, trong khoang thoi gian thich hop ma cho phép hoan thanh phén tng, nhu
vi du 5 phuat & nhiét 4o nim trong khoang tir 140 dén 200°C. Trong so dd phan ting

(5), R! duge xé4c dinh nhu trong cong thirc (I) va halo 1a clo, brom hodc iot.

So dd phan tmg 5
0. _R'
. F  N-N
F HN F | »\R1
= XN . F | N
@/\o | = halo Z
(VIII) Vi)
Quy trinh thir nghi€ém 6

- Hop chét trung gian theo cong thirc (VIII) cb thé dugc diéu ché bang cic quy
trinh d3 biét trong linh vyc k§ thuét bang phan tng cia hop chét trung gian hydrazin
c6 cong thirc (IX) v6i halogenua axit c6 cong thirc (X). Phan img c6 thé dugc thuc
hién bﬁng cach sir dung dung mdi tro, nhu vi du DCM, véi su ¢6 mdt cia bazo nhu
vi du trietylamin, vi du & r.t. trong khoang thoi gian thich hgp ma cho phép hoan
thanh phan tng, vi du 20 phuat. Trong so d6 phan tng (6), R! dugce xac dinh nhu
trong cong thire (I).
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So d6 phan tmg 6
0. _R
FOHNY H, 7 ® NH
A FOHN
F | SN _ . | NN
=
©/\O _ ©/\O =
(1X) v
Quy trinh thir nghiém 7

Hop chét trung gian theo cong thirc (IX) c6 th duoc didu ché bang phan tng
cta hop chit trung gian c6 cong thie (XI) v6i hydrazin theo so d6 phan tmg (7),
phén Gng dugc tién hanh trong dung mdi tro phan tng thich hgp, nhu, vi dy, etanol,
THF hoic 1,4-dioxan trong cac diéu kién nhiét nhu, vi du, gia nhiét hdn hop phan
tng vi du & nhiét @5 160°C dudi sy birc xa vi séng trong thoi gian 30 phit hodc sy
gia nhiét ¢ dién & nhiét @6 70°C trong thoi gian 16 git. Trong so dd phéan tmg (7),

halo 1a clo, brom hodc iot.

So dd phéan tmg 7
F halo E H N,N H,
F | SN N,H, _ E | XN
S ¢ i
(Xt1) _ (IX)
Quy trinh thr nghiém 8

Hop chit trung gian theo cong thirc (XI) ¢6 thé dugc didu ché bang phan Gng
ctia hop chét trung gian c6 cong thirc (XII) véi rugu benzyl theo so dd phan tmg (8),
phan Gng dugc tién hanh trong dung moi tro phan tng thich hop, nhu, vi dy, N,N-
dimetylformamit véi sy c6 mét ciia bazo thich hgp, nhu vi dy natri hydrua ¢ r.t. trong
khoang thdi gian thich hgp ma cho phép hoan thanh phan tng, nhu vi du 1 gio.

Trong so dd phan tmg (8), halo 1a clo, brom hodc iot.
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So d6 phan tmg 8 -
F halo _ F halo
F
F | SN ‘ F | SN
>
halo” N7 ©/\o Z
(X (X1)

Quy trinh thir nghi¢ém 9

Hop chét trung gian c6 cong thie (XII), c6 th8 dugc didu ché bang phan tmg
ctia hop chét trung gian c6 cong thire (XIII), vi chét triflometyl hoa thich hgp, nhu
vi du metyl este cia axit flosulfonyl(diflo)axetic, theo so d0 phan tng (9). Phan tmg
ndy dugc tién hanh trong dung mdi tro phan Gng thich hop nhu, vi dy, N,N-
dimetylformamit v&i sy c6 mit cia chét lién hop thich hgp nhu vi duy, ddng(I) iodua,
trong céc diéu kién nhiét nhu, vi dy, gia nhiét hdn hop phan tng vi du & nhiét do
160°C duéi su birc xa vi song trong thoi gian 45 phut. Trong so dd phan tng (9),

halo 1a clo, brom hoic iot.

So db phan tmg 9
0 0
halo F.u
> F halo
P O”S)/U\O/ - F
PN FF Y] N
>
halo A Z

(Xim) ' (XIl)
Nguyén liéu theo céc cong thirc (I), (VII) (X) hodc (XIII) la cac hop chét c6
ban trén thi trudong hodc co thé dugc diéu ché theo quy trinh phan tng thong thuong

thudng dugc biét bdi ngudi c6 hidu biét trung binh vé linh vuc.

Linh vuc duogc ly

Céc hop chét dugce @2 xuét trong sang ché 1a chit didu bién bién cdu duong
(positive allosteric modulator - PAM) cta thu thé glutamat huéng chuyén héa, cu
thé, ching 1a chét didu bién bién clu duong cia mGIuR2. Céc hop chét theo séng

ché khong xuét hién dé lién két v6i vi tri nhan dién glutamat, vi tri phéi tir lién két
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tai vi tri khong dugc diéu bién ctia phdi tir, nhung thay vao d6 1a vi tri bién chu trong
bay ving xuyén mang cia thu thé. Véi sy c¢6 mit cia glutamat hogic chit chi vén
mGluR2, hop chit theo séng ché 1am ting d4p tmg cia mGluR2. Céc hop chét dugc
d& xuét theo sang ché dugc mong doi 12 ¢6 tic dung tai mGIuR2 béi vi kha néng cua
chung dé 1am ting d4p Gng cla cac vthu thé nay v6i glutamat hodc chét chi vén
mGIuR2.

Nhu dugc st dung trong ban md ta, thuét ngir “didu tri” dugc ding dé dé cap
dén tit ca cac quy trinh, trong d6 c6 thé 12 quy trinh 1am chdm, pha v&, 1am ngimg
hogc 1am dimg su tién trién ciia bénh hodic 1dm gidm bét tridu chirg, nhung khong
can thiét phai chi ra sy loai bd toan bd tAt ca cac triéu ching.

Do d6, séng ché d& cap dén hop chét theo cong thitc chung (I), dang dong
phén 1ap thé va tautome cua ching va mudi cdng axit hodc bazo dugc dung va solvat
cta chung, dé st dung 1am thudc. |

Sang ché ciing d& cap dén hop chét theo cong thirc chung (I), cac dang dong
phan 14p thé va tautome cuia ching va mudi cdng axit hodc bazo dugc dung va solvat
cta ching, ho#c dugc phim theo sang ché dé sir dung dé san xuét thube.

Séang ché d& cap dén hop chét theo cong thirc chung (1), cac dang ddng phéan
lap thé va tautome cia ching va mudi cdng axit hodc bazo duge dung va solvat cia
chung, hodc dugc phim theo sang ché dé sir dung dé diéu tri hoic ngin nglra, cu thé
1a diéu tri, tinh trang bénh ly & dong vét c6 va, bao gbm ngudi, diéu tri hodic ngin
ngira bénh dugc tac dong hodc dugc hd trg boi tac dung diéu bién thin kinh cta cic
chit didu bién bién cAu ctia mGIuR?2, cu thé 1 chit diéu bién bién ciu duong cua
chung.

Séang ché ciing dé cap dén hop chét theo cong thirc chung (I), cac dang dong
phan 14p thé va tautome ctia chiing va mudi cong axit hoic bazo duge dung va solvat
cta chung, hodc dugc phim theo séng ché dé st dung dé san xuét thudc dé diéu tri
hodc ngédn nglra, cu thé 1 diéu tri, tinh trang bénh ly & dong vat c6 vi, bao gdm
nguoi, diéu tri hoic ngin ngira bénh dugc tdc dong hodc duoc hd trg bdi tac dung
didu bién thin kinh ciia chit diu bién bién cAu ciia mGIuR2, cu thé 1a chét diéu bién

bién cdu duong cla chung.
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Sang ché ciing dé cap dén hop chét theo cong thirc chung (I), cac dang ddng
phan 14p thé va tautome clia chiing va mudi cong axit hodc bazo duge dung va solvat
cta ching, hodc dugc phim theo sang ché dé sir dung trong diéu tri, ngin ngira, lam
giam, kiém soét hogc 1am gidm b6t nguy co cla céc rdi loan hé than kinh va tAm
thin khéc nhau c6 lién quan dén ri loan chirc ning glutamat & dong vét c6 va, bao
gém nguoi, didu tri hodc ngin nglra bénh dugc tac dong hodc duge hd tro béi tac
dung diéu bién than kinh ctia chét didu bién bién cdu duong ciia mGIluR2.

Ngoai ra, sang ché cling dé cap dén hop chét theo cong thirc chung (I), cac
dang ddng phén 1ap thé va tautome cta ching va mudi cong axit hodc bazo dugc
dung va solvat cua chung, hodc dugc phim theo sang ché d& sir dung dé san xuit
thudc dé diéu tri, ngan ngira, 1am giam, kiém soét hoic giam bét nguy co cia cac rdi
loan hé thin kinh va tam than khéac nhau c6 lién quan dén su rbi loan chirc ning
glutamat & dong vat c6 vu, bao gdm ngudi, didu tri hoic ngin nglra bénh dugc tac
dong hodc dugc hd tro béi tac dung didu bién thin kinh ciia chét diéu bién bién ciu
duong ciia mGIuR2.

Cu thé, r_éi loan hé than kinh va tAm thén c6 lién quan dén r6i loan chirc ning
glutamat, bao gbém mdt hoic nhiéu tinh trang bénh Iy ho#c bénh sau day: 16i loan hé
thn kinh va tAm thin c4p tinh nhu, vi dy, cac thiéu hut ndo sau phuong phap ghép
va phau thuit tao dudng t4t tim, dot quy, ching thiéu mau cyc bd ndo, chin thuong
tay séng, chin thuong dAu, ching giam oxy khong khi thé vao chu sinh, ching
ngimg tim, tn thwong than kinh do giam glucoza huyét, ching sa sut tri tué (bao
gbm chiing sa sut tri tu€ do AIDS), bénh Alzheimer, chimg miia gidt Huntington, xo
cing cft bén teo co, tén thuong thi- giac, bénh mang luéi, 6i loan nhén thirc, tw phat
va bénh Parkinson do thubc gy ra, chiing co thit co va rdi loan c6 lién quan dén
tinh trang co cliing co bao gbm c4c con ring minh, bénh ddng kinh, chimg co giét,
chimg dau nira ddu (bao gdm chiing nhirc dAu do rie nira du), chung dai dim, ching
phu thudc/lam dung thudc, su cai nghién thudc (bao g(‘A)m cac thube nhu, vi du, opiat,
nicotin, san phém cua thudc 14, rugu, benzodiazepin, cocain, thube giadm dau, thube
ngy, v.v..), rdi loan tdm thn, bénh tAm than phan liét, lo au (bao gbm rdi loan lo 4u

lan tda, roi loan hoang sg, va roi loan 4m anh xung lyc cudng birc), roi loan tdm
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trang (bao gém trAm cam, rdi loan trim cam nghiém trong, chiing trdm cam khang
diéu tri, ching dién, 161 loan ludng cuc, nhu con hung cam ludng cuc), 16i loan cing
thing sau chén thuong, dau day thin kinh sinh ba, ching diéc tai, chimg U tai, bénh
thodi héa didm vang cua mét, chimg non, chitng phi ndo, ching dau (bao gdm céc
giai doan cép tinh va man tinh, ching dau nghiém trong, chimg dau kho chira, ching
dau do bénh than kinh, v ching dau sau chén thuong), chiing loan vin dong mudn,
ri loan gidc ngii (bao gbm chimg ngi i), rbi loan do thiéu cha y/qua hiéu dong, va
rdi loan dan truyén.

Cu thé, tinh trang bénh 1y hogic bénh 13 rdi loan hé thin kinh trung wong dugc
chon tir nhém bao gém rdi loan lo 4u, rbi loan tAm than, rdi loan nhan cach, r6i loan
lién quan dén chét, rdi loan 3n ubng, rdi loan tAm trang, ching dau nira déu, bénh
dong kinh hodc r6i loan co giét, rdi loan thoi tho 4u, 161 loan nhén thirc, chiing thoéi
héa thin kinh, ching ty ky, chémg liét thin kinh va ching thiéu mau cuc bo.

Cu thé, rdi loan hé than kinh trung wong 12 rbi loan lo 4u, dugc chon tir nhém
bao gébm ching s¢ khoang rong, 161 loan lo 4u lan téa (GAD), ching lo 4u va trdm
cam hén hop, 16i loan 4m anh xung luc cudng bic (OCD), r6i loan hoang so, rbi
loan cing thing sau chén thuong (PTSD), ching 4m &nh s¢ x4 hoi va céc chimg 4m
anh khéc. Rdi loan lo 4u khac 13 con hoang so.

Cu thé, rbi loan hé thin kinh trung wong 1a réi loan tAm thin duge chon tir
nh6ém bao gdm bénh tAm than phan liét, r6i loan hoang tuéng, rdi loan tim thin phan
liét, rbi loan tAm than cép va r6i loan tAm than do chét; cu thé hon 13, triéu trimg phu
dinh hogic di chimg ctia bénh tam thin phén liét. Céc rbi loan nhu vy biéu thi rdi
loan tAm thin 13 triéu chimg d& nhan thdy. Do d6, sang ché dé cap dén hop chét theo
cong thirc chung (I), cac dang dbng phan 1ap thé va tautome cuia chung va mubi cong
axit hodc bazo dugc dung va solvat cuia ching, hodc dugc phém theo séng ché dé st
dung trong diéu tri, ngin ngira, 1am giam, kiém soat hodc 1am giam bét rdi loan tAm
than.

Cu thé, rdi loan hé than kinh trung wong 1a 161 loan nhan cach dugc chon tir
nh6ém bao gbm r6i loan nhan cach do 4m anh xung luc cudng bir, 181 loan nhén cich

ranh gi¢i va bénh tam thin phén liét, 161 loan phén liét.
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Cu thé, rbi loan hé than kinh trung wong rdi loan c6 lién quan dén chét hodc
lam dung chét dugc chon tir nhém bao gf‘)m r6i loan do lam dung rugu, nghién rugu,
nghién rugu, cai nghién rugu, con mé sang do cai nghién rugu, 161 loan tAm than do
rugu gdy ra, nghién amphetamin, nghi¢én amphetamin, cai nghién amphetamin,
nghién cocain, nghién cocain, cai nghi¢n cocain, nghién nicotin, nghién nicotin, cai
nghién nicotin, nghién opioit va cai nghién opioit. Viéc diéu tri hodc ngin nglra cac
161 loan c6 lién quan dén chét hoic lam dung chét dugc @& cap dén trong ban mo ta
c6 thé lién quan dén viéc ngin ngira chung tai phat cia ching.
| Cu thé, r6i loan hé than kinh trung wong 1a r6i loan #n uéng duoc chon tu
nh6ém bao gdm bénh chén &n tAm 1y va chimg &n 6i.

Cu thé, rbi loan hé than kinh trung wong 1a r6i loan tAm trang dugc chon tir
nhom bao gém ri loan ludng cuc (I & II), 16i loan tm than chu ky, trAm cam, chimg
loan tinh khi, r8i loan trAm cam nghiém trong, chiing trdm cam khang diéu tri, chiing
trAm cam ludng cuc, va rbi loan tim trang do chét.

Cu thé, r6i loan hé than kinh trung wong 1a chiing dau nira dau.

Cu thé, rbi loan hé thin kinh trung wong 1a bénh dong kinh hodc r6i loan hoiic
ching co giat dugc chon tir nhém bao gbm bénh dong kinh khong co git phat toan
than, bénh dong kinh co giat phat toan than, bénh dong kinh li€n tyc con nhd, bénh
dong kinh lién tuc con 16n, bénh dong kinh cuc bd c6 hodc khong c6 sy suy giam y
thirc, con dong kinh & tré con bi me, bénh dong kinh cuc bd tiép dién, va céc dang
khéc cua bénh dong kinh. R&i loan khéc bao gém bénh dong kinh hodc chimg co
giat bao gdbm ri loan bat ky trong d6 ddi tuong (t6t hon néu ngudi trudng thanh, tré
con ho#ic nhii nhi) trdi qua mt hodc nhiéu con dong kinh va/hodc cac con rung
minh. Cac vi du thich hop gdm, nhung khong gi6i han &, bénh déng kinh (gbm,
nhung khong gi¢i han &, bénh dong kinh ¢6 lién quan dén su dinh vi, bénh dong kinh
phét toan than, bénh dong kinh kém theo ca sy phat toan than va cac con dong kinh
cuc b, va cac bénh twong tu), con dong kinh dugc khdi phat mot phén cO hodc
khong c6 su phat toan than, gidt rung co dong kinh, con dong kinh lién quan dén
chimg git rung do thudc bd phat toan than so cép, cu thé 1 & ngudi bénh b bénh

dong kinh phat toan than ty phat, con dong kinh c6 lién quan dén triéu ching
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Lennox-Gastaut, con dong kinh 1 bién chimg ctia bénh hogc tinh trang bénh ly (nhu
con dong kinh c¢6 lién quan dén bénh -nﬁo, axit phenylpyruvic niéu, bénh Gaucher &
tré vi thanh vién, bénh dong kinh mua gidt tién trién ciia Lundborg, dot quy, chén
thuong dau, cing théng, thay d6i ho6cmén, st dung ho#c cai nghién thube, st dung
ho#c cai nghién rugu, ching mét ngu, s6t, bénh nhiém tring, va cac bénh tuong ty),
tinh trang dong kinh lién tuc (co gidt hogc khong co giét), ching run v6 cin, triéu
ching chi hiéu dong, va c4c bénh tuong ty. Tét hon néu, rdi loan duogc chon tir nhém
bao gém bénh dong kinh (khong ké loai bénh, c6 cin nguyén hoic nguén géc co
ban), chimg run vo6 cén hojc tri€u ching chi hiéu dong. Tt hon nita néu, r6i loan 13
bénh dong kinh (khong ké loai bénh, c6 can nguyén hodc ngudn gbc co ban) hoic
chimg run v6 cin. Cu thé, rbi loan 13 bénh dong kinh (khdng ké loai bénh, c6 can
nguyén hodc ngudn gdc co ban). Vi du cy thé hon vé bénh dong kinh 13 bénh dong
kinh kho chita, cling dugc dé cdp dén dudi dang bénh dong kinh khéang liéu phap
diu tri hodc viéc diéu tri. Thuat ngit nay thudng dugc sir dung khi bénh nhan khong
dap ung véi ba hodc nhidu hon cac thubc chéng dong kinh (anti-epileptic drug -
AED). Bénh dong kinh kho chita cling bao gbm bénh dong kinh cuc bd kho chira va
bénh dong kinh phat toan than kho chira (bab gbm tu phat hodc c6 triéu trimg).

Cu thé, 1di loan hé than kinh trung wong 12 r6i loan ting dong/giam chu y.

Cu thé, 16i loan hé than kinh trung wong 1a r6i loan ty ky dugc chon tir chitng
ty ky va rdi loan phd tu ky, nhu triéu chimg Asperger. _

Cu thé, rbi loan hé than kinh trung wong 1a r6i loan nhén thirc dugc chon tir
nhém bao gdm chimg mé sang, chirng mé sang dai ding do chét, ching sa stt tri tug,
chimg sa stt tri tué do bénh HIV, ching sa sit tri tu¢ do bénh Huntington, ching sa
stt tri tué do bénh Parkinson, chitng sa sut tri tu€ thugc kiéu Alzheimer, triéu chimg
tam 1y va hanh vi cta chimg sa sut tri tué, chiing sa sut tri tu¢ dai ding do chét va
chirmng suy giam nhén thirc nhe.

Céac vi du cu thé vé triéu chimg tAm 1y va hanh vi ca chimg sa st tri tué
(BPSD) gdm, nhung khong giéi han &, sy x4m chiém, chimg lo 4u va rdi loan tAm

than.
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Cu thé, rbi loan hé than kinh trung uvong dugc chon tir nhom bao gém bénh
tam thin phan liét, triéu ching tdm 1y va hanh vi clia ching sa sat tri tug, rdi loan
trAm cam nghiém trong, ching trAm cam khéang diéu tri, chimg trdm cam ludng cuyc,
lo 4u, trAm cam, rdi loan lo au lan tda, t6i loan cing thing sau chén thuong, con
hung cam ludng cuc, bénh dong kinh, rdi loan ting dong/gidm chu y, lam dung thudc
va chtng lo 4u va trdm cam hdn hop.

Cu thé, rbi loan hé thén kinh trung wong dugc chon tir nhém bao gbm bénh
tam thin phén liét, bénh dong kinh, r6i loan 4m anh xung lyc cudng birc, nghién
rugu, nghién cocain, nghién nicotin, r6i loan nhan céch ranh giéi, r6i loan ludng cuc,
triéu chimg tdm 1y va hanh vi cua ching sa sut tri tug, Triéu ching Asperger, rbi
loan trAm cam nghiém trong, chung trAm cam khéng diéu tri, lo 4u, trAm cam, rbi
loan lo 4u lan toa, va chimg lo au va trdm cdm hdn hop.

Cu thé, r6i loan hé thin kinh trung wong dugc chon tir nhém bao gdm bénh
tam thin phén liét (cu thé, triéu tring phu dinh ho3c di chimg cla ching), ri loan
lo 4u lan tda, rdi loan ludng cuc (I hodc II), ching dau nira déu, triéu chimg tdm ly
va hanh vi ctia chimg sa st tri tué, bénh dong kinh hodc r6i loan co giit, roi loan
hoang sg, chiing lo du va trAm cam hdn hgp, va chimg s¢ khoang rong.

Cu thé, r6i loan hé thin kinh trung wong dugc chon tir nhém bao gdm bénh
tam thin phén lit (cu thé, triéu trémg phu dinh hodc di chimg ciia chiing), rbi loan
lo 4u lan tda, rdi loan ludng cyc (I hodc II), chirng dau mra d4u, bénh dong kinh, rbi
loan hoang s¢, chirng lo &u va trAm cam hdn hop, va chiimg s¢ khoang rong. Trong
sb cac r6i loan dugc dé cap & phén' trén day, viéc diéu tri rdi loan tAm thin, bénh tAm
than phan liét, triéu chung tdm 1y va hanh vi cia chiing sa st tri tug, r6i loan trAm
cam nghiém trong, ching trdm c4m khang diéu tri, chiing trAm cam ludng cyc, lo
au, trAm cam, r6i loan lo au lan tda, ri loan cing thing sau chén thuong, con hung
cam ludng cuc, lam dung thudc va chimg lo du va trAm cam hdn hop, c6 tm quan
trong dédc biét.

Trong s6 cac rbi loan dugc dé cap & phén trén day, viéc diéu tri ri loan lo 4u
lan toa, rbi loan ludng cuc (I hodc II), bénh dong kinh, r6i loan hoang sg, va chimng

so khoang rdng, ¢ tam quan trong dic biét.
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Trong s céc rdi loan duge dé cap & phan trén day, viéc diéu tri chimg lo 4u,
bénh tdm than phén liét, chirng dau nira d4u, trAm cam, va bénh dong kinh, c6 tAm
quan trong dic biét.

Trong sb cac rbi loan dugc dé cap & phﬁn trén day, vicc didu tri chtng lo 4u
va bénh dong kinh, cé tdm quan trong dic biét.

Hién tai, 1an xuit ban tht tu cia Diagnostic & Statistical Manual of Mental
Disorders (DSM-IV) ciia American Psychiatric Association cung cAp mot cong cu
chin doén d& nhan biét cac ri loan duge md ta & ddy. Ngudi c6 hidu biét trung binh
v2 linh virc s& nhan ra ring céc thuat ngit, phan loai bénh, va hé théng phan loai khac
d6i v6i rbi loan hé than kinh va tim than dugc mo ta & day tdn tai, va céc thuat ngit
nay ma& ra sy phat trién ctia y hoc va khoa hoc.

Ngudi ¢6 hidu biét trung binh vé linh vuc ndy sé& biét rd cac thuat ngit, phan
loai bénh, va hé théng phén loai khac dbi v6i bénh hodc tinh trang bénh 1y dugc dé
cap dén trong ban md ta. Vi dy, “American Psychiatric Association: Diagnostic and
Statistical Manual of Mental Disorders, Fifth Edition. Arlington, VA, American
Psychiatric Association, 2013” (DSM-5™) sir dung cac thuét ngit nhu 16i loan lo au,
cu thé, chimg s¢ khoang rong, 16i loan lo 4u lan tda, rdi loan hoang so, r6i loan lo
au x4 hoi (chiing am anh s¢ xa hi), va con hoang so; 16i loan tAm than va phé bénh
tam thin phan liét khéc, cu thé, bénh tAm than phén liét, r6i loan hoang tudng, rdi
loan tAm than phan liét, rdi loan tAm thin cép, rdi loan tdm thin va rdi loan do
thudc/chét gy ra; rdi loan nhén céch, cu thé, r6i loan nhan cach do 4m anh-xung luc
cudng birc, rbi loan nhan cdch ranh gidi, ri loan nhan cach dang tAm than phan liét,
va rbi loan nh4n cach giéng dang tdm than phan liét; r6i loan do nghién va c6 lién
quan dén chét, cu thé, rdi loan do sir dung ruou, rdi loan do cai nghién ruou, r6i loan
st dung opioit, rbi loan do cai nghién opioit, rdi loan st dung chit kich thich (chét
loai amphetamin, cocain), réi loan do cai nghién chét kich thich (chét loai
amphetamin, cocain), rbi loan do sir dung thubc 14, va 161 loan do cai nghién thube
14; r6i loan trAm cam, cu thé, rbi loan trAm cam nghiém trong, 16i loan trAm cam dai
d%mg (loan tinh khi), va r6i loan trdm cam do thudc/chét; rdi loan c6 lién quan va

ludng cuc, cu thé, r6i loan ludng cuc I, rdi loan ludng cyc II, r6i loan tdm than chu
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ky, rdi loan c6 lién quan va ludng cuc do thudc/chét; rdi loan do 4m anh-xung lyc
cudng birc va rdi loan c6 lién quan, cy thé, rdi loan do 4m anh-xung lyc cudng bic;
chén thuong va rdi loan c6 lién quan dén tac nhan giy cing thing, cu thé, 1i loan
cang thing sau chin thuong, va rbi loan cang thing cp tinh; rdi loan phat trién than
kinh, cu thé, r6i loan phd tyr k¥, va réi loan tang dong/giam cha y; ri loan than kinh
nhan thirc (cac NCD) (ca nghiém trong va nhe), cu thé, ching mé sang, chimg mé
sang do ngd doc chit, NCD do bénh Alzheimer, NCD do bénh nhiém virut HIV,
NCD do bénh Huntington, NCD do bénh Parkinson, va NCD do chAt/thubc. Thuat
ngit nay co thé dugc st dung bdi ngudi co hiéu biét trung binh troﬁg linh vyc lam
thudt ngit thay thé déi véi mot s6 bénh hodic tinh trang bénh ly dugc dé cip & day.

Do d6, sang ché dé cap dén hop chét theo cong thirc chung (I), cac dang dong
phén 1ap thé va tautome ctia chling va mudi cong axit hodic bazo dugc dung va solvat
cua chung, dé sir dung trong didu tri bénh bét ky trong sb cac bénh dugc dé cip &
phin trén day.

Séang ché & cap dén hop chét theo cong thirc chung (I), cac dang dbng phan
1ap thé va tautome ctia chiing va mudi cong axit hodc bazo duge dyng va solvat clia
chung, dé st dung d8 didu tri bénh bét ky trong sb cac bénh dugce @& cép & phan trén
day.

Séang ché d& cap dén hop chét theo cong thirc chung (I), cac dang ddng phan
1ap thé va tautome cta ching va mudi cong axit hodc bazo dugc dung va solvat clia
ching, dé diéu tri hodc ngin ngira, cy thé 1a viéc diéu tri, bénh bét ky trong sb cac

bénh dugc d& cap & phan trén day.

Séang ché ciing dé cap dén hop chét theo cong thirc chung (I), cdc dang dong
phén 1dp thé va tautome cua chung va mudi cong axit hodc bazo dugc dung va solvat
cua chung, dé sir dung dé san xuét thuéc dé diéu tri hodc ngin nglra bénh bat ky

trong sb cac tinh trang bénh ly dugc dé cép & phan trén day.

Séang ché ciing dé cap dén hop chét theo cong thirc chung (I), cac dang dong

phéan 13p thé va tautome cuia chiing va mudi cong axit hodc bazo dugce dung va solvat
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cta chiing, dé st dung d€ san xuét thudc d€ diéu tri bénh bat ky trong so céac tinh

trang bénh ly dugc d& cép & phén trén day.

Hop chét theo sang ché c6 thé dugc sit dung cho ddng vat c6 vi, tbt hon néu
1a nguoi, dé diéu tri hosc ngin ngira bénh bét ky trong s cac bénh duge dé cap &

phén trén day.

Mot ngudi ¢ hiu biét trung binh vé linh vuc s& nhén ra ring luong cho hiéu
qua diéu tri bénh cta cac PAM theo sang ché 12 lugng du @& didu bién hoat tinh cua
mGIuR2 va ring lugng nay thay dbi khong ké nhfmg cai khac, phu thudc vao loai
bénh, ndng d6 ciia hgp chét trong ché phdm ding dé didu tri bénh, va tinh trang bénh
Iy ctia bénh nhan. Néi chung, lwrong PAM dugc sir dung 1am chét ding dé diéu tri
bénh dé didu tri bénh trong d6 su didu bién mGIuR2 1 c6 lgi, nhu céc rdi loan dugc

mo ta & day, s& duge xac dinh trong timg truong hop béi bac s§ chdm séc.

N6i chung, lidu diing thich hop 12 lidu ding ma 1am cho ndéng dd cia PAM
tai vi tri diéu tri nim trong khoang tr 0,5 nM dén 200 pM, va thuong xuyén hon 13
tir 5 oM dén 50 pM. Dé thu duge ndng d6 diéu tri nay, bénh nhan can diéu trj trong
tu s& duoc cho dung mot lugng cho hi€u qua didu tri bénh hang ngdy nim trong
khoang tir 0,01 mg/kg dén khoang 50 mg/kg cin ning, t6t hon néu ndm trong khoéng
tir khoang 0,01 mg/kg dén khoang 25 mg/kg cén ning, t5t hon nira néu nam trong
khoang tir khoang 0,01 mg/kg dén khoang 10 mg/kg can ning, t6t hon nita néu ndm
trong khoang tir khoang 0,01 mg/kg dén khoang 2,5 mg/kg cin ning, thim tri tbt
hon nita néu ndm trong khoang tir khoang 0,05 mg/kg dén khoang 1 mg/kg can ning,
t5t hon nita néu ndm trong khoang tir khoang 0,1 dén khoang 0,5 mg/kg can ning.
Luong cta hop chit theo sang ché, ciing dugc dé cap & day 1a hoat chét, cAn thiét dé
dat dugc hiéu qua ding d& didu trj bénh, tit nhién s& thay déi trong timg trudng hop,
thay dbi theo hop chit cu thé, dudomg ding, d9 tudi va tinh trang bénh Iy cua ngudi
tiép nhén, va r6i loan hoidc bénh cu thé duoc didu tri. Phuong phap diéu tri cling c6

thé bao gém viéc st dung hoat chét theo ché do tir mot dén bén lidu mot ngay. Theo
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cac phuong phép didu tri nay cac hop chét theo sang ché t6t hon néu dugc bao ché
trudc khi tiép nhan. Nhu dugc md ta duéi ddy, duge phdm thich hgp dugc diéu ché
bang cac quy trinh da biét bing cach st dung c4c thanh phin d biét va d& da‘mg co
san.

Do chit didu bién bién ciu dwong ciia mGIluR2 nay, bao gbm hop chét co
cong thic (I), ting cuong dap ﬁ’ng cia mGIluR2 véi glutamat, c¢6 vu diém 14 cac
phuong phép nay sir dung glutamat noi sinh.

Do chit didu bién bién cdu duong ctia mGluR2, bao gdm hop chét c6 cong

thirc (I), ting cuong dap Gng cia mGIluR2 véi cac chit chu van, nén dugc hiéu ring
sang ché kéo dai viéc diu tri c4c rdi loan hé than kinh va tAm than c6 lién quan dén
ri loan chirc nang glutamat bang cach ding mot lugng hitu hiéu cua chét diéu biéﬁ
bién chu duong ctia mGIuR2, bao gbm hop chit c6 cong thire (D), két hop v6i chit
chu van mGluR2 (hodc chit chi van mGluR2/3). Céc vi du v& cac chét chu van
mGIluR2/mGluR2/3 gbm, vi du, LY-379268; DCG-IV; LY-354740; LY-404039;
LY-544344; 1.Y-2140023; LY-181837; LY-389795; LY-446433; LY-450477,
talaglumetad; MGS0028; MGSOO39; (-)-2-oxa-4-aminobixyclo[3.1.0]hexan-4,6-
dicarboxylat; axit (+)-4-amino-2-sulfonylbixyclo[3.1.0]hexan-4,6-dicarboxylic;
axit(+)-2-amino-4-flobixyclo-
[3.1.0]hexan-2,6-dicarboxylic;  axit 1S,2R,5S,6S-2-amino-6-ﬂo-440x0bixyclo-
[3.1.0]hexan-2,6-dicarboxylic; =~ axit 1S,2R,48,58,6S-2-amino-6-flo-4-
hydroxybixyclo[3.1.0]hexan-2,6-dicarboxylic; axit 1S,2R,3R,58S,6S-2-amino-3-
flobixyclo[3.1.0]hexan-2,6-dicarboxylic; axit 1S,2R,3S,5 S,6S-2-amino-6-flo-3-
hydroxybixyclo[3.1.0]hexan-2,6-dicarboxylic; axit (+)-4-amino-2-sulfonylbixyclo-
[3.1.0]hexan-4,6-dicarboxylic; axit (+)-2-amino-4-flobixyclo[3.1.0]Thexan-2,6-
dicarboxylic;,  axit 1S,2R,58,6S-2-amino-6-flo-4-oxobixyclo[3.1.0]hexan-2,6-
dicarboxylic; axit 1S,2R,48,58,6S-2-amino-6-flo-4-hydroxybixyclo[3.1.0]Thexan-
2,6-dicarboxylic; axit 1S,2R,3R,58,6S-2-amino-3-flobixyclo[3.1.0]hexan-2,6-
dicarboxylic; hodc  axit 1S,2R,3 S,58,6S-2-amino-6-flo-3-hydroxybixyclo-
[3.1.0]hexan-2,6-dicarboxylic. Tét hon nita néu chét cht vAn mGluR2 bao gém LY-
379268; DCG-IV; LY-354740; LY-404039; LY-544344; hodc LY-2140023.
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Hop chét theo séang ché c6 thé dugc st dung két hop v6i mot hodc nhiéu thubc
khac @& diéu tri, ngin ngira, kiém soat, cai thién, hodc 1am giam méi nguy hiém ctia
bénh hojc tinh trang bénh ly dbi véi h(_)p chét c6 cong thirc (I) hodc cac thubc khac
c6 thé dugc st dung, trong d6 hdn hop ctia cac thudc véi nhau an toan hon ho#c hidu

qua hon so véi viée chi stir dung mdt loai thude.

Dugc phdm

Séang ché ciing dé xut ché phdm @& ngin ngira hodc diéu tri bénh trong d6 su
didu bién thu thé mGlu2 13 c6 loi, nhu cac 161 loan duoc mé ta & ddy. Trong khi c6
thé sir dung mot minh hoat chét, tbt hon néu hoat chét nay c6 trong dugc phdm. Do
d6, sang ché ciing d& cap dén dugc phim chira chit mang hoic chét pha loing dugc
dung va, lam hoat chét, luvgng cho hiéu qua diéu tri bénh ctia hop chét theo séng ché,
cu thé 13 hop chét theo cong thuc (1), mubi dugce dung ciia chiing, solvat cua chiing
hogc dang ddng phan héa hoc lap thé hoic tautome cuia chung. Cht mang hoic chit
pha lodng c6 thé “chép nhan dugc” c¢6 nghia 1a c6 thé trong thich v6i cac thanh phén
khac trong ché phim va khong doc d6i voi ngudi tiép nhan ching.

Céc hop chét theo sang ché, cu thé 13 hop chét theo cong thirc (I), mubi dugc
dung ctia chiing, céc solvat va dang d6ng phén héa hoc 13p thé va tautome ctia chiing,
hodc nhém phu hogc hdn hgp cta ching c6 thé dugc bao ché thanh céc dang dugc
phim khic nhau cho nhiéu myc dich st dung. Do c4c ché phim thich hop c6 thé
trich din tt ca cac ché phdm thudng dugce st dung d6i vé6i thube sir dung toan than.

Dugc phdm theo sang ché c6 thé dugc didu ché bing c4c phuong phép bat ky
da biét trong linh vuc duge, vi dy, st dung cac phuong phép nhu céc phuong phap
duge md ta trong Gennaro et al. Remington’s Pharmaceutical Sciences (18™ ed.,
Mack Publishing Company, 1990, dic biét 1a xem Phin 8: Pharmaceutical
preparations and their Manufacture). D& bao ché dugc phim theo sang ché, luong
cho hiéu qua diéu trj bénh ctia hop chit cu thé, thy ¥ & dang mudi, & dang hoat chét
duoc két hop trong hdn hop ddng nhéit v6i chit mang hogc chét pha lodng dugc
dung, ma chét mang hodc chét pha lodng co thé tao ra khoang rdng cac dang phu

thudc vao dang ché phim mong muodn dé st dung. Céc duge pham nay c6 thé mong
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mudn & dang liéu ding don nhét thich hop, cu thé, dé st dung qua dudng miéng,
khu trt, qua tryc trang hodc dudi da, bing céch tiém ngoai duong tiéu héa hodc bang
cach hit. Vi dy, khi didu ché cac ché phdm & dang lidu ding qua dudng miéng, moi
trudng bét k¥ trong s céc méi truong dugc théng thudng cé thé duge sir dung nhu,
vi du, nudc, glycol, du, rugu va cac dang tuong tu trong trudng hop ché phém léng
qua duong miéng nhu, vi dy, huyén phu, si-rd, cdn ngot, nhii trong va dung dich;
hodc chit mang rdn nhu, vi du, tinh bot, duong, cao lanh, chét pha lodng, chét boi
tron, chat két dinh, chit phan hiy va chét twong ty trong trudong hop bdt, vién tron,
vién nang va vién nén. Do uu diém 1a d& sir dung, nén viéc st dung qua dudng miéng
dugc vu tién, va cdc vién nén va vién nang co trong cic dang lidu dung qua dudng
miéng c6 loi nhat trong d6 chét mang dugc rén trong hop dugce st dung rd rang. Déi
vé6i cac ché phdm ngoai dudng tiéu hoa, chit mang thuong s& bao gbm nuéc vo
tring, it nhat trong tdng luqﬂg, thoéng qua cac thanh phin khac, vi dy, c6 thé bao
gém chét hoat dong bé mat, dé c6 do hoa tan t6t hon. Dung dich c6 thé tiém, vi dy,
c6 thé duge didu ché trong d6 chit mang bao gbm dung dich nuéc mudi, dung dich
glucoza hozic hdn hep cia dung dich nuée mudi va dung dich glucoza. Huyén phi
c6 thé tiém ciing c6 thé dugc didu ché trong d6 chit mang 16ng thich hgp trong hop,
chét tao huyén phil va chét twong tu c6 thé dugc st dung. Sang ché ciing bao gbm
ché phim dang rén ma duogc ding dé bién ddi, ngay truéc khi st dung, thanh cac
ché phdm dang 16ng. Trong cac ché pham thich hop dé st dung duéi da, chit mang
thy ¥ bao gbm chit ting thAm vd/hoic chit thdm w6t thich hop, tily ¥ két hop véi céc
chit phy gia thich hop c6 ban chit bt ky véi ty 1 nhé hon, ma cac chét phy gia
khong tao ra tic dung doc dang ké dbi v6i da. Cac chét phu gia néu trén c6 thé tao
thuén 1¢i cho viéc st dung d6i vé6i da va‘hoidc c6 thé hd trg dé didu ché cac ché phim
mong mudn. Céc ché phém nay cé thé dugc sir dung theo cac cach khac nhau, vi du,
du6i dang miéng dén miéng dan thAm qua da, du6i dang bdi tai chd, dué6i dang thube
md.

Dic biét c6 loi dé bao ché dugc phdm dugc dé cap & phan trén day & dang
lidu don vi dé dé& dang st dung va théng nhét v& liéu ding. Dang lidu don vi nhu

dugc sir dung trong ban mo t& dung d€ chi dwoc pham & dang li€u don riéng 1€ vé
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mit vét Iy thich hop 1am céc liéu ding don nhét, mdi don vi chira mét lugng dinh
trude cia hoat chit duge tinh dé tao ra tc dung didu tri bénh mong mubn két hop
v6i chit mang dugc can thiét. C4c vi du vé cac dang liéu don vi ndy 1a céc vién nén
(bao g(‘?)m cé4c vién nén dugc khia hoic dugce bao), vién nang, vién tron, géi nho bot,
béanh x6p, thudc dan, dung dich hoic huyén phil c6 thé tiém va céc dang twong ty,
thia ca phé, thia xap, va nhidu dang khéc ctia chiing.

Do céc hop chét theo sang ché 1a cac hop chit co thé st dung qua dudng
miéng, nén dugc phém chira cac hop chét hd trg dé st dung qua dudng miéng 13 c6
loi dac biét.

Pé ting cudng do hoa tan va/hogc dd én dinh cua cac hop chét cé cong thirc
(D) trong dugc phim, c6 thé thuan loi dé st dung a-, B- ho#ic y—xyclodextrin hodc
c4c din xudt ctia ching, cu thé 13 xyclodextrin dugc thé hydroxyalkyl, vi du 2-
hydroxypropyl-B-xyclodextrin hogc sulfobutyl-B-xyclodextrin. Ngoai ra, cac dong
dung mdi nhu rugu c6 thé cai thién d6 hoa tan va/hodc 4o dn dinh caa cac hop chét
theo sang ché trong dugc phém.

Liéu ding chinh x4c va tan suét st dung phu thudc vao hop chit cu thé c6
cong thire (I) dugc stt dung, tinh trang bénh Iy cu thé duoc didu tri, tinh nghiém trong
clia tinh trang bénh Iy dugc didu tri, do tudi, cAn ning, gi6i tinh, mtc d¢ ciia rbi loan
va tinh trang bénh Iy chung cua timg bénh nhén ciing nhu dugc phim khéc c6 thé
dugc sit dung cho c4 nhan, nhu da dugc biét boi ngudi ¢6 hiéu biét trung binh vé
linh vyc. Hon nifa, chirng minh dugc r%mg lugng hitu hi¢u hang ngay néu trén cd thé
thip hon hoic ting 1én phy thudc vao dap tng cla déi twong dugc diéu trj va/hodc
phu thudc vao viéc dénh gia cia bac s§ k€ don cac hop chit theo sang ché.

Phu thudc vao ché d0 st dung, duoc phém s& chira tir 0,05 dén 99% theo khéi
lugng, t6t hon néu nam trong khoang tir 0,1 dén 70% theo khéi lugng, tot hon nita
néu nim trong khoang tir 0,1 dén 50% theo khdi lwong cta hoat chét, va, tir 1 dén
99,95% theo khéi lwong, tot hon néu ndm trong khoang tir 30 dén 99,9% theo khéi
lugng, tot hon nita néu ndm trong khoang tr 50 dén 99,9% theo khéi lugng cia chit
din thudc dwgc dung, tht ca cac ty 16 phin trim déu dva trén co s& tong khoi luong

ctia ché pham.
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Luong hop chit c6 cong thirc (I) c6 thé dugc két hop véi vat liéu chét mang
d8 tao ra dang liéu ding don s& thay d6i phu thudc vao bénh dugce didu tri, cac loai
dong vat c6 vi, va ché o str dung cu thé. Tuy nhién, do huéng dan chung, céc lidu
don vi thich hop d6i véi cac hop chét theo sang ché c6 thé, vi duy, t6t hon néu chtra
tir 0,1 mg dén khoang 1000 mg hop chét hoat tinh. Lidu don vi dwgc vu tién nim
trong khoang tir 1 mg dén khoang 500 mg. Liéu don vi dugc vu tién hon nim trong
khoang tr 1 mg dén khoang 300 mg. Lidu don vi dwgc uvu tién hon nita nim trong
khoang tir 1 mg dén khoang 100 mg. Céc lidu don vi nhu vay c6 thé dugc sir dung
nhiéu hon mot 14n mot ngay, vi du, 2, 3, 4, 5 hodc 6 14n mot ngay, nhung tdt hon 13
1 hodc 2 1an mét ngay, dé cho tdng lidu ding cho ngudi truéng thanh 70 kg nim
trong khoang tir 0,001 dén khoang 15 mg trén mdi kg cin ning clia d6i tuong trong
mdi 14n st dung. Liéu ding dugc wu tién nim trong khoang tir 0,01 dén khoang 1,5
mg trén mdi kg cAn ning clia ddi tugng trong mdi 1an st dung, va liéu phap ndy c6
thé kéo dai dén nhiéu tudn hodc nhiéu thang, va trong mot sb trudmg hop, 12 nhiéu
ndm. Tuy nhién, nén hidu ring, muc lidu ding cu thé d6i véi timg bénh nhan bat ky
s& phu thudc vao céac yéu t6 khac nhau bao gdm hoat tinh ciia hop chét cy thé dugc
str dung; do tudi, can ning, strc khde chung, gidi tinh va ché d6 an cia ca nhan duoc
diéu tri; thoi gian va duong dung; tbc dd bai tiét; cac thudc khac da duge st dung
trude day; va tinh nghiém trong ciia bénh cu thé trai qua liéu phap, nhu dugc hiéu
bdi ngudi ¢6 hiéu biét trung binh vé linh vyec.

Liéu ding dién hinh c6 thé 12 mot vién nén 1 mg dén khoang 100 mg hogc tir
1 mg dén khoang 300 mg dugc st dung mot 14n mdt ngdy, hoic nhiéu 14n mot ngay,
hodc vién nang hodc vién nén giai phong theo thoi gian dugc dua ra mot 14n mot
ngdy va chira ham lugng cao hon twong ng ctia hoat chét. Tac dung giai phong theo
thoi gian c6 thé thu dugc bing cdc vat ligu vién nang ma hoa tan & cc tri sd pH khéc
nhau, biang c4c vién nang ma giai phong chdm bing 4p sult thAm thiu, hoic bing
céc phuong thirc da biét bt ky khéc dé giai phong c6 kiém sot.

C6 thd cin thiét @& st dung céc lidu ding nim ngoai céc khoang nay trong
mot s6 trudng hop ciing s& rd rang bdi ngudi co hiéu biét trung binh vé linh vyc.

Hon nita, luu ¥ rng thiy thudc 14m sang hogc bac sy diéu tri s& biét 1am the nao va
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khi nao dé bét ddu, pha v&, diéu chinh, hodc tri liéu cubi cing két hop véi dap tmg
cla timg bénh nhan. |
Nhu d3 duoc dé cap, séng ché & cap dén duge phém chira hop chét theo séng
ché va mot hoic nhidu cac thuéc khac @& st dung 1am thudc hodc dé st dung trong
diéu tri, ngin ngira, kiém soat, cai thién, hodc lam giam mdi nguy hiém ciia bénh
hodc tinh trang bénh ly d6i vi hop chét c6 cong thire (1) hodc cac thudc khac c6 thé
¢6 lgi. Viéce str dung ché phim nhu vy dé san xuét thudc nay ciing nhu sit dung ché
phdm dé san xut thudc nay trong diéu tri, ngin ngira, kiém soat, cai thién hodc lam
giam mbi nguy hiém cta bénh hodc tinh trang bénh ly d6i v6i hop chét c6 cong thirc
() hodc céc thubc khéc c6 thé c6 loi cling dugc dy tinh. Sang ché ciing d& cap dén
hdn hgp cta hgp chit theo sang ché va chit chu van khong bién chu mGluR2 (hogc
chit chi van khong bién cdu mGluR2/3). Sang ché ciing dé cép dén hdn hop nhu
vy dé st dung 1am thudc. Sang ché ciing dé cép dén san phdm chia (a) hop chét
theo sang ché, mudi dugc dung cua ching hogc solvat cia chung, va (b) chit chu
vén khong bién cdu mGIluR2 (hogc chét chi van khong bién cdu mGIluR2/3), 1a ché
phim két hop dé str dung ddng thoi, riéng r& hodc 13n luot @8 didu tri hodc ngin ngira
tinh trang bénh ly & dong vat c6 vi, bao gbm ngudi, diéu tri hodc ngin ngira bénh
duge tic dong hoiic duge hd trg béi tac dung diéu bién than kinh ctia chit diéu bién
bién cAu mGIuR2, cu thé 13 chit diéu bién bién cAu mGIluR2 dwong. Cac thubc khac
nhau chtra hdn hop hodc san phim nhu viy c6 thé dugc két hop trong mot ché phim
cing vé6i chit mang hodc chét pha lodng dugc dung, hodc chiing c6 thé 1a ché phim
riéng r& cung voi chéit mang hogc chét pha logng dugc dyung.
Céc vi du sau day dugc dung dé minh hoa nhung khong lam giéi han pham vi

cua sang ché.

Linh vuc héa hoc

Céc phuong phap khic nhau @ didu ché cac hop chét theo sang ché duoc
minh hoa trong cac vi du sau dy. Trir khi c6 quy dinh khac, tAt ca cac nguyén liéu
thu dugc tir cdc nha cung cép thuong mai va dugc sir dung ma khong cAn tinh ché

thém.
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Duéi ddy, “aq.” c¢6 nghia 1a chta nuéc; “DCE” c6 nghia 1a 1,2-dicloetan,
“DCM?” c6 nghia 13 diclometan; “DIPE” c¢6 nghia 13 diisopropylete; “DIPEA” ¢
nghia 12 N,N-diisopropyletylamin; “DMF” cé nghia la N,N-dimetylformamit; “ES”
c6 nghia 12 phun dién tir; “EtsN” c6 nghia 12 trietylamin; “Et20” c6 nghia 1a dietyl
ete; “EtOAc” c6 nghia 13 etyl axetat; “h” c6 nghia 13 gio; “HPLC” c6 nghia 1a
phuong phép sic ky 1ong hiéu suét cao; “HRMS” c6 nghia 1a phd khéi phan giai
cao/phép do phd; “I” hodc “L” c6 nghia 14 lit; “LRMS” c6 nghia I phép do phd khéi
phén giai thip/phd; “MeOH” c6 nghia 12 metanol; “phut” ¢ nghia 13 nhiéu pht;
“mp” ¢6 nghia 13 nhiét d0 néng chdy; “Pd(PPhs)s” 1a
tetrakis(triphenylphosphin)paladi(0); “RP” c¢6 nghia la pha dao; “r.t.” c6 nghia 1a
nhiét do trong phong; “s” c6 nghia la nhidu gidy; “sat.” c¢6 nghia 1a bdo hoa; “SFC”
c6 nghia 1a phuong phap sic ky long siéu téi han; “sol.” c6 nghia 1a dung dich;
“THF” ¢6 nghia 1a tetrahydrofuran.

Phan ting duge hd trg bdi vi séng dugc tién hanh trong binh phan tng ché do
don: binh phan ting vi séng Initiator™ Sixty EXP (Biotage AB), hogc binh phan tmg
nhiéu ché do: MicroSYNTH Labstation (Milestone, Inc.).

Phuong phap séc ky 16p mong (Thin layer chromatography - TLC) dugc thuc
hién trong céc dia silicagel 60 F254 (Merck) stt dung dung mdi loai chét phéan tmg.
Phuong phép séc ky cot mé dugce tién hanh trén silicagel, c¢& hat 60 A, mit luéi =
230-400 (Merck) str dung cac k¥ thuat tiu chuén. Phwong phép séc ky cot nhanh ty
dong dugc thuc hién bang cach sir dung cac hdp ndi sin tir Merck, trén silicagel
khong déu, c¢& hat 15-40 pm (cot nhanh ding mdt lin pha thong thudng) trén hé
théng SPOT hoic LAFLASH tir Armen Instrument.

CAu hinh héa hoc 1ap thé tuyét d6i dbi vi mot sb cac hop chét duge xéc dinh
bing cach sir dung tinh ludng hudng séc tudn hoan dao ddng (vibrational circular
dichroism - VCD). Chiing dugc do trén Bruker Equinox 55 dugc trang bi PMA 37,
trong pin u6t KBr st dung CD2Cl, 1am dung dich (PEM: 1350cm-1, LIA: ImV, d0
phén giai: 4 cm™). Phin mo ta vé viéc sit dung VCD d€ xdc dinh cAu hinh tuyét doi

¢6 thé duge tim thdy trong Dyatkin A.B. et. al, chirality, 14:215-219 (2002).
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Bét c khi ndo ky hiéu “RS” dugc chi ra trong ban mo ta, n6 déu dugc ding
d8 chi hop cht 1a hdn hop raxemic, trir khi ¢6 quy dinh khéc. C4u hinh héa hoc 13p
th& dbi véi mot sé cac hop chat dugce chi rd 13 “R” hodce “S” khi hdn hop dugc tach
riéng; d6i voi mot sb hop chét, cdu hinh héa hoc lép thé dugc chi rd 13 “*R” hodc
«*$” khi cAu hinh héa hoc 14p thé tuyét d6i khong dugc xac dinh mic du ban than
hop chét dugc phan 14p dudi dang chit ddng phan 14p thé don va ddng phén dbi anh
tinh khiét. Luong du cht ddng phan dbi anh ciia cac hgp chat duge bao cho & diy
dwoc x4c dinh bing cach phén tich hdn hop raxemic bing phuong phap sic ky 1ong
sidu t6i han (supercritical fluid chromatography - SFC) sau khi so sanh SFC cia
(c4c) chit ddng phan d6i anh riéng ré.

Diéu ché cac hop chét trung gian
Phinmd ta 1 - Hop chét trung gian 1
0]

AL

Axit xyclopropylaxetic ((CAS 5239-82-7], 50 g, 500 mmol) dugc hoa tan trong
CH,Cl, (300 mL) tiép d6 1a SOCl, (100 mL) dugc bd sung vao. Hon hop phan tng
dugc khudy & nhiét d@o 60°C trong thoi gian 2 gioy va tiép d6 dung méi dugc bay hoi
dé thu dugc hop chét trung gian 1 (53 g, 90%), ma dugc sir dung ma khong can tinh
ché thém. |
Phin md ta 2 - Hop chét trung gian 2

Cl .
N/ Cl

Bd sung metyl 2,2-diflo-2-(flosulfonyl)axetat ([CAS 680-15-9], 403 g, 2098
mmol) va Cul (403 g, 2,13 mol) vao dung dich chira 2,4-diclo-3-iodopyridin ([CAS
343781-36-2], 290 g, 1058 mmol) trong DMF (1,7 L) dugc bd sung vao, hdn hop
phéan Ung tiép d6 dugc gia nhiét & nhiét do 100°C trong thoi gian 5 gio.

Hon hop phan tng dugce 1am mat va dugce loc. Phin loc dugc pha lodng bang

H,0 va dugc chiét bing Et,O vi dugc rira bang dung dich NHs. Lép hitu co dugce
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lam khod (Na2S0s), dugce loc va cb dic trong chan khong dé thu dugc hop chit trung
gian 2 (160 g), ma dugc sir dung ma khong can tinh ché thém.
Phin mé ta 3 - Hop chit trung gian 3

: FF F Cl

o / \N

Bé sung rugu benzyl (35 g, 325 mmol) vao dung dich chira NaH (60% trong
déu, 24g, 600 mmol) trong DMF (2 L) & nhiét d6 0°C, tiép d6 hdn hop phan ung
dugc khudy trong thoi gian 2 phuat. Hop chét trung gian 2 (160 mg, 741 mmol) dugc
bd sung trong mot phan, va dugc khudy & nhiét do 0°C trong thdi gian 1 gid. Hon
hop phan tng dugc pha lodng bing cach bd sung H20 va dugce chiét bang Et,0. Lép
hitu co dugc 1am khd (Na2S04), duge loc va cd diic trong chan khong. Cén dugc tinh
ché bang phuong phap sic ky cot trén silicagel (dung moéi rira giai: ete dau
m@/EtOAc = 20/1). Céc phan cAt tinh khiét dugc thu va dung mdi dugc bay hoi dé
thu dugc hop chét trung gian 3 (100 g, 38%).
Phin md ta 4 - Hop chét trung gian 4

N

Bd sung NH,NH, hydrat (85% dung dich trong nuéc, 300 g, 9,11 mol) vao
dung dich chira hop chét trung gian 3 (100 g, 277 mmol) trong 1,4-dioxan (1,5 L),
hdn hop phan tng tiép d6 dugc gia nhiét trong dng dugce bit kin & nhiét d6 160°C
trong thoi gian 2 gid. Hon hop duge cb ddc trong chan khong, dugc hoa tan trong
DCM dugc rira bang NaHCOs. Lép hitu co dugc 1am kho (Na2S04), dugce loc va cb
dic trong chan khong dé tao ra hop chét trung gian 4 (90 g, 90%), ma dugc st dung
ma khong cén tinh ché thém.

Phin md ta 5 - Hop chit trung gian 5

-36-



F
" F F
o N
z SN o)
| H
N

B6 sung trietylamin (64,3 g, 636 mmol) vao dung dich chira hop chét trung
gian 4 (90 g, 318 mmol) trong CH2Cl, (1,5 L), hén hop dugc lam mat dén nhiét do
0°C, tiép d6 dung dich chira hop chét trung gian 1 (53 g, 449 mmol) trong CH2Cl>
dugc bd sung vao. Dung dich dugc khudy & RT trong thoi gian 1 gio. Hon hop phan
{ing dugc rira bang dung dich bao hoa trong nude chita NaHCO3, va dugce chiét bang
CH:2Clz. L6p hitu co duge 1am kho (Na2SOs), duge loc va cb ddc trong chan khong
dé tao ra hop chét trung gian 5 (104,4 g, 90%).

Céc hop chit trung gian sau diy dugc tdng hop duge tbng hop theo trinh tu
tdng hop twong ty véi trinh tr duge béo cdo trong phén mb ta 5 (D5).

Hop chit trung gian Clorua axit Diéu kién
. o] propionyl clorua Chay b0 sung &
CAS 79-03-8 RT.
. F“'.“/U\/ ( )
I’ l 0 yZ | NH
=~ _N
Hop chét trung gian 6

xyclobutanaxetyl Piéu kién nhu

FO_F H 2
@\/ F N clorua ([CAS trong DS5.
o~ I NH 59543-38-3]
N

Hop chét trung gian 7 ‘
r F o 2-etoxy-axetyl bicu ki¢n nhu
O\/ . H /[L/o\/ clorua ([CAS trong D5.
N 14077-58-8])
X IN ‘
Hop chét trung gian 8
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Hop chit trung gian Clorua axit Piéu kién
o F o butyryl clorua Piéu kién nhu
CAS 141-75-3 trong DS5.
O oA a d~ @ D) |tong
Y H
N
Hop chit trung gian 25

Phin mo ta 6

(a) Hop chét trung gian 9

B6 sung phospho(V) oxyclorua (84,7g, 553 mmol) va N,N-
diisopropyletylamin (71,3 g, 553 mmol) vao dung dich chira hop chét trung gian 5
(101 g, 277 mmol) trong CH3CN (1,2 L). Hon hop phéan Gng dugc khudy & 90°C
trong thoi gian 38 gio. Hon hop phan g tiép d6 dugc pha lodng bing DCM va
duge rira bang dung dich Na2COs. Lép hitu co dugc 1am kho (Na2SOq), duge loc va
c6 dic trong chin khong. Cin dugc tinh ché bang phuong phip sic ky cot trén
silicagel (dung méi rira giai: ete diu mo/EtOAc =4/1). Céc phan cét tinh khiét dugc
thu va dung mdi dugc bay hoi @8 thu duge hop chit trung gian 9 (31,39 g, 41%).
(b) Hop chét trung gian 10

(o

Phan (g duge tién hanh theo 4 mé tiép d6 dwgc két hop cho cc quy trinh
trung gian va quy trinh tinh ché.

B4 sung N, N-diisopropyletylamin (3,96 mL, 22,69 mmol) vao dung dich chira
hop chét trung gian 6 (7 g, 20,6 mmol) trong DCE (50 mL), va tiép d6 bd sung
phospho oxyclorua (2,12 mL, 22,69 ‘mmol) va hdn hgp phéan tng dugc gia nhiét
trong 10 vi séng & nhiét do 150°C trong thi gian 5 phut. Tiép d6 DCM dugc b sung
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vao va 16p hitu co dugc rira bing dung dich bao hoa chira NaHCO3, (N22S04) duge
lam kho va dugc cb dic trong chén khong dé thu duge hop chit mong mudn, ma
duoc tinh ché bing phuong phép séc ky cot (gradien rira giai: DCM 100% dén
MeOH.NH; 2% trong DCM) @ tao ra hop chét trung gian 10 (2,5 g, 49%).

Céc hop cht trung gian dudi ddy dugc tdng hop theo trinh ty tong hop twong
tw vé6i trinh tw duoc bao céo trong phan md ta 6(a) hodc (b).

Hop chit trung gian Nguyén li€u Diéu kién
N Hop chét trung | Phan tmg dugc tién hanh nhu trong
For 7— \ gian 7 phin (a) nhung trong CH;CN. Sau
F N | khi phan tmg hoan thanh, hdn hop
phan tmg dugc d6 vao nudc

) da/nuéc tiép d6 dugc rira bang dung
Hop chat trung gian 11 dich bdo hoa NaHCOs. Va dugce
chiét bang DCM, (Na2SOs) dugce
1am khd, dugc loc va cd dac. Phan
{ing tinh ché dugc tién hanh trong
Spot (hdp Si, dung moi rira gidi
DCM/EtOAc lén den 10 dén 20%).

J Hop chit trung | Phan tmg dugc tién hanh nhu trong
0

F N"‘{ gian 8 phin (b). Tinh ché bang phuong
F | >—/ phép sac ky cot nhanh (silic dioxit;
F | N EtOAc trong DCM 0/100 dén
o NP 40/60).
Hop chét trung gian 12

Hop chit trung | Phan tmg dugc tién hanh nhu trong

F N—N
F | \>—/— gian 25 phén (a). Tinh ché bing phuong
F | N phép sdc ky ¢t nhanh (silic dioxit;
Z _ MeOH trong CH>Cla, tir 0/100 dén
4/96).

Hop chit trung gian 26

Phin mo t& 7 - Hop chét trung gian 13

F N-—N>\)>
\

(PhsP)4Pd (2,096 g, 1,81 mmol) dugc bd sung vio dung dich khudy chira hop
chit trung gian 9 (10 g, 36,28 mmol) va 4.4,5,5-tetrametyl-2-vinyl-1,3,2-
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dioxoborolan ([CAS 75927-49-0], 7,77 mL, 43,53 mmol) trong dioxan dugc khir '
oxy (30 mL) va dung dich bdo hoa NaHCO3 dugc khit oxy (30 mL) dudi khi nito.

Hbn hop dugc khudy & nhiét do 100°C trong thoi gian 18 gio. Hdn hgp duge pha

lodng bang EtOAc/nudc va duge loc qua dém chira d4t diatomit. Phéan loc duge xtt

1y bing nuéc mubdi va dugc chiét bing EtOAc. L6p hiru co dugc tach riéng, duge

1am kh6 (Na2S04), dugc loc va dung mdi duge bay hoi trong chan khong. San phim

thd duoc tinh ché bing phuong phép sic ky cot nhanh (silic dioxit; EtOAc trong

CH,Cl; 0/100 dén 5/95). Phén cét mong mubn dugc thu va dugc co dic trong chan

khong dé tao ra hop chét trung gian 13 (6,08, 63%) c6 dang chit rin mau vang.

Céc hop chét trung gian sau day dugc tdng hop theo trinh ty tdng hop twong tu

v6i trinh tu dugc bao cdo trong phin mo ta 7.

Hop chit trung gian

‘Nguyén li€u

Diéu kién

F NN

Hop chit trung gian 14

Hop chét trung
gian 10

Phan tng duoc thyc hién & nhiét 4o
150°C. Tinh ché bang phuong phép
sic ky cot nhanh (silic dioxit; 7N
dung dich chira amoniac trong
metanol trong DCM 0/100 dén 1/9).

N

—N
I 7\>\/D

Hop chét trung
gian 11

Chiét bang DCM, tinh ché bang
phuong phap sdc ky cot nhanh (silic
dioxit; MeOH trong DCM 4/96).

Hop chit trung gian 16

Hop chét trung
gian 12

Tinh ché bang phuong phap sic ky
cot nhanh (silic dioxit; EtOAc trong
DCM 0/100 dén 10/90).

F N—N
F | \>_/_
F

Hop chét trung gian 27

Hop chét trung
gian 26

Hbn hop phan tng dugc tién hanh &
nhiét 49 150°C trong 16 vi séng. Tinh
ché bing phuong phap sic ky cot
nhanh (silic dioxit; EtOAc trong
DCM 0/100 dén 10/90).
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Phin mo ta 8

(a) Hop chét trung gian 17

Osimi tetraoxit (2,5% trong t-BuOH, 10,103 mL, 0,781 mmol) va tiép d6, natri
periodat 12,53 g, 58,58 mmol) trong nuéc (48,5 mL) dugc bd sung vao huyén phu
chira hop chét trung gian 13 (6,08 g, 20,02 mmol) trong dioxan (192 mL). Hbn hop
dugc khudy & nhiét do trong phong trong thoi gian 2 gio.

Hon hop duge xtt ly bang nuéc va EtOAc va n6 duge loc qua dém chira dht
diatomit. Phan loc duoc chiét bing EtOAc. Lép hitu co duge tach riéng, dugc siy
kho (Na2SO04), dugce loc va dung moi duge bay hoi trong chan khong. San phdm thd
dugc rira bing EtO va dugc loc va 1am khé dé tao ra hop chit trung gian 17 (4,25

g, 79%) c6 dang chét rin mau nau.

(b) Hop chét trung gian 18
F N—N
| N/
F N
F
H =
o

Huyén phi chira natri periodat (5,04 g, 23,54 mmol) trong nuéc chung cét (19
mL) duogc bd sung vao dung dich khudy chira osimi tetraoxit (2,5% trong t-BuOH,
4,06 mL, 0,31 mmol) va hop chét trung gian 14 (2,08 g, 7,85 mmol) trong dioxan
(75 mL). Hon hop dugc khudy & nhiét do trong phong tfong thoi gian 150 phut, va
tiép @6 hdn hgp duge xir ly bang NaHCO3 bdo hoa va nude mubi, va dugc chiét bing
DCM. Lép hitu co duge tach riéng, dugc lam kho (Na2S0s4), duge loc va cd dic
trong chén khong. San phim dugc nghién thanh bot Et;O va dugc loc trong chén
khong, va cudi cling dugc dt trong ti séy & nhiét @6 50°C trong thoi gian 18 gid, dé
tao ra hop chét trung gian 18 (1,6 g, 80%) & dang chét rin mau niu.
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Céc hop chét trung gian sau day dugc tbng hop theo trinh ty tbng hop twong ty

véi trinh ty duge bdo cao trong phén mo ta 8.

Hop chit trung gian Nguyén liu Diéu kién
. N=N Hop chét trung | Quy trinh nhu trong phén (a).
| \>\):| gian 15
N
Fl
H Z
0]

Hop chét trung gian 19
J Hop chat trung | Quy trinh nhu trong phén (a).
0]

—N ;
e F NI \ gian 16
| N
H =
o)
Hop chét trung gian 20
F N—N Hop chét trung | Quy trinh nhu trong phan (a),
F >\/\ gian 27 thtr tw bd sung: osimi tetroxit
dugc bd sung vao dung dich
khudy chira hop chét trung

gian 27 trong 1,4- dioxan, tiép
d6 huyén phu chira natri
perlodat trong nudc va dugc
bd sung vao va hdn hgp phan
ung dugce khudy trong thoi
gian 2 gio & RT. Khong cén
loc théng qua dém chira dét
diatomit.

Hop chét trung gian 28

Phin mo6 ta 9

(a) Hop chét trung gian 21a, 21b va 21c

F N—N
%M
F N

F

S

R

OH

Hop chét trung gian 21a Hop chit trung gian 21b Hop chét trung gian 21c

F  N—N
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Metylmagié bromua (1,4 M trong THF, 12,40 mL, 17,37 mmol) dugc b sung timg
giot vao huyén phi khudy chira hop chét trung gian 17 (4,25 g, 15,79 mmol) trong
THF (281,07 mL) & nhiét do -20°C du6i khi Na. Hbn hop dugc khudy & nhiét do -
20°C trong thoi gian 45 phit. San phdm thd duge xir Iy bang dung dich bao hoa chira
NH;Cl va dugc chiét bing EtOAc. Lép hitu co duge téch riéng, dugc lam khd
(Na2S04), duge loc va cd dic trong chan khong. Cén dugce tinh ché bang phuong
phép séc ky cot nhanh (silic dioxit; MeOH trong DCM 0/100 dén 4/96). Phén cat
mong mubn dugc thu va duge cd dac trong chén khong d& tao ra hop chét trung gian
21a (hdn hop raxemic) (2,96 g, 66%). Hop chét trung gian 21a (1,82 g) dugc tinh
ché bing SFC khong dbi xtmg guong: [Pha tinh: CHIRALPAK AD-H (Spm 250
x20 mm), pha dong: 80% CO,, 20% EtOH] thu dugc 21b (R-chit dong phén dbi
anh) (0,453 g, 10%) lam chit rin mau x4m nhat va hop chét trung gian 21¢ (S-chit
ddng phén ddi anh) (0,439 g, 10%).

(b) Hop chét trung gian 22

Metylmagié bromua (1,4 M trong THF, 3,97 mL, 5,56 mmol) dugc bd sung
ting giot vao huyén phu khudy chtra hop chét trung gian 18 (1,23 g, 5,06 mmol)
trong THF (90 mL) & nhiét d6 -20°C dudi khi Na. Hdn hop dugc khudy & nhiét o -
20°C trong thoi gian 45 phut. San phim thd dugc xtt ly bing dung dich bdo hoa chira
NH4Cl va dugc chiét bing EtOAc. Lép hitu co duge tach riéng, duge 1am kho
(Na2S04), dugc loc va ¢d dic trong chan khong. Cin dugc tinh ché bing phuong
phép séc ky cot nhanh (silic dioxit; MeOH trong DCM 0/100 dén 4/96). Phan cét
mong mubn duge thu va duoc cd dic trong chin khong. Can thu duge do d6 duge
nghidn nhé bing Et,O dé tao ra hop chét trung gian 22 (620 mg, 35%) c6 dang chét

ran mau vang nhat.
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Céc hop chét trung gian sau d6 dugc tbng hop theo trinh ty tbng hop tuong tu

v6i trinh tw duge bdo c4o trong phin mo ta 9.

Hop chét trung gian Nguyén li€u Piéu kién
Hop chattrung | Quy trinh (b).

gian 19

Hop chét trung gian 23
F N—N Hop chattrung | Quy trinh (b).

»\/o\/ gian 20

N

OH
Hop chét trung gian 24a
F N—N Hop chat trung Quy trinh (b).

[ >\/\ gian 28

OH

Hop chit trung gian 29

Hop chit trung gian 24a dugc tich thém thanh hop chét trung gian 24b va Hop chit

trung gian 24c:

" N"i)\/o\/ " N"{)\/o\/
N

OH

Hop chét trung gian 24b i Hop chét trung gian 24c¢
Céc diéu kién SFC khong doi xtng guong: Pha tinh: Chiralpak
AD-H 5 um 250*30 mm; Pha dong: 80% COa, 15% EtOH
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Vi du thye hién sang ché

Didu ché cac hop chét cubdi ciing

Vidul

(a) Quy trinh téng hop cac hop chét 4, 6 va 5

F N—"{>_)> F N’N>_)>

Hop chét 4 Hop chét 6 Hop chét 5

DIAD (2,07 mL, 10,52 mmol) dugc bd sung timg giot vao dung dich kh_u'c"ly
chira hop chét trung gian 21a (2 g, 7,01 mmol), 2,4-diflophenol (1,00 mL, 10,52
mmol) va triphenylphosphin (2,76 g, 10,52 mmol) trong THF (74,18 mL) & nhiét do
0°C va dudi khi nito. Hon hop duge khudy & nhiét @ 100°C trong thoi gian 10 phut
duéi su birc xa vi séng. Hon hgp dugc pha loang bing EtOAc va duge rira béng
dung dich bdo hoa chira NaHCOs. Lép hitu co duge tach riéng, duoc lam khd
(Na2S04), dugc loc va cd dic trong chan khong. Can dugc tinh ché bing phuong
phép sc ky cot nhanh (silic dioxit; MeOH trong DCM 0/100 to 97/3). Phan cit mong
mudn dugc thu va dugc co dic trong chan khong. Cén duge nghién nho bang DIPE
dé tao ra hop chét 4 (1,46 g, 52%) c6 dang chét rin mau tréng, ma duogc tinh ché
bang SFC khong d6i xtmg guwong [Pha tinh: Chiralpak AD (5pm 250*30 mm, Pha
dong: 85% CO2, 15% iPrOH)], tao ra hop chét 6 (0,659 g, 24%) va hop chét 5 (0,693
g, 25%).
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(b) Quy trinh téng hop thay thé hop chét 6

F N’N>_)>

DIAD (31,06 pL, 0,16 mmol) dugc bb sung timg giot vao dung dich khudy
chura hop chét trung gian 21b (30 mg, 0,11 mmol), 2,4-diflophenol (15,07 pL, 0,16
mmol) va triphenylphosphin (41,38 mg, 0,16 mmol) trong THF (1,11 mL) & nhiét
d6 0°C va dudi khi nito. Hon hop duge khudy & nhiét d6 100°C trong thoi gian 10
phut dudi sy birc xa vi song. Hon hop dugc pha loang bang EtOAc va dugc rira bing
dung dich bio hoa chira NaHCO;. Lép hitu co dugc tach riéng, dugc lam kho
(Na2S0ys), duge loc va cd dic trong chan khong. Cén dugc tinh ché bing phuong
phap séc ky cot nhanh (silic dioxit; MeOH trong DCM 0/100 to 97/3). Phén cit mong
mudn dugc thu va duge cd dic trong chan khong. Cin dugc nghién nho bang DIPE
dé tao ra hop chit 6 (40 mg, 96%) c6 dang chét rén mau tring.

(c) Téng hop hop chét 6 mudi hydroclorua (HCI)

DIAD (207,06 pL, 1,05 mmol) dugc bd sung timg giot vio dung dich khudy
chira hop chét trung gian 21b (200 mg, 0,70 mmol), 2,4-diflophenol (100,45 pL,
1,05 mmol) va triphenylphosphin (275,84 mg, 1,0516 mmol) trong THF (4 mL) &
nhiét d6 0°C va dudi khi nito. Hon hop dugc khudy & nhiét d6 100°C trong thoi gian
15 phat dudi su birc xa vi song. Hsn hop dugc pha lodng bing FtOAc va duge rira
béng dung dich bdo hoa chita NaHCOs. L6p hitu co duge téch riéng, duge lam kho
(N22SO4), duge loc va cb dic trong chan khong. Can duge tinh ché bang RP HPLC
(Pha tinh: C18 XBridge 30 x 100 mm 5 pm, Pha dong: Gradien tr 60% 0,1%
NH;CO;H/NHsOH pH=9 dung dich trong nudc, 40% CH3CN dén 43% 0,1%
NH:COsH/NH4sOH pH=9 'dung dich trong nudc, 57% CH3CN), tao ra c@n rin mau
tring dugc hoa tan trong Et2O (8 mL) va 1,4-dioxan (0,5 mL). Do d6 HCI thu dugc
dugc bd sung timg giot vao dung dich (4M trong dioxan, 200 uL). Két tia rin mau
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tring duoc loc, dugc rira bang Et,0, dugc 1am khd (Na2SO4) va duge bay hoi dudi
chan khong. Can mau trang do d6 thu dugc duogc nghién nhé bing Et,O dé tao ra

hop chét 6. HCI (110 mg, 36%) c6 dang chét rin mau tring.

Céc hop chét dudi day duoc tdng hop theo trinh ty tdng hop twong tu véi trinh
tu dugc béo cdo trong vi du 1(b), bét diu tir hop chét trung gian 21b.

—N
F N\>_P

ch@t chg‘lt (R)n
sO sO

/

; @
F

14 /@
F

11
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Vidu?2 - Tdng hop hop chét 7

Quy trinh (a): DIAD (31,06 pL, 0,158 mmol) dugc bd sung ting giot vao dung
dich khudy chira hop chét trung gian 21b (30 mg, 0,105 mmol), 3,5-diflophenol
(20,52 mg, 0,158 mmol) va triphenylphosphin (41,38 mg, 0,158 mmol) trong THF
(1,113 mL) & nhiét d6 0°C va duéi khi nito. Hdn hop dugc khudy & nhiét 9 100°C
trong thoi gian 10 phut duéi sy birc xa vi song. H&n hop dugc pha lodng bang EtOAc
va dugc rira bing dung dich bio hoa chira NaHCOs. L6p hitu co duge tach riéng,
dugc 1am khd (NaxSOs), duge loc va cd dic trong chan khong. Cin duge tinh ché
bang phuong phép sic ky cot nhanh (silic dioxit; MeOH trong DCM 0/100 dén 96/4).
Phén ct mong mudn dugc thu va duge cd dic trong chin khong. Cin dugc nghién
nhé bing DIPE @8 tao ra hop chét 7 (21 mg, 50%) c6 dang chit rin mau tring.

Quy trinh (b): Hop chét thay thé 7 ciing duoc tdng hop theo trinh ty tdng hop tuong
tw v6i trinh tu duge bao céo trong vi du 1(b), bét dAu tir hop chét trung gian 21b.
Vidu3 - Tdng hop hop chét 8

Quy trinh (a): DIAD (31,06 pL, 0,158 mmol) dugc bd sung timg giot vao dung
dich khudy chira hop chét trung gian 21b (30 mg, 0,105 mmol), 3,4-diflophenol
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(20,52 mg, 0,158 mmol) va triphenylphosphin (41,38 mg, 0,158 mmol) trong THF
(1,11 mL) & nhiét d§ 0°C va duéi khi nito. Hén hop dugc khudy & nhiét do 100°C
trong thoi gian 10 phit dudi su birc xa vi song. Hbn hop dugc pha lodng bang EtOAc
va dugc rira bing dung dich béo hoa chira NaHCOs. Lép hitu co duge tach ri€ng,
dugc 1am khd (Na2S0s), dugc loc va cd dic trong chan khong. Cén duoc tinh ché
bing phuong phép séc ky cét nhanh (silic dioxit; MeOH trong DCM 0/100 dén 96/4).
Phan cit mong muén dugc thu va dugc cb ddc trong chén khong. Cén dugc nghién
nhé bing DIPE dé tao ra hop chét 8 (10,6 mg, 25%) c6 dang chét rén mau tréng.
Quy trinh (b): Hop chét thay thé 8 ciing duoc tdng hop theo trinh ty tdng hop tuong
tu v6i trinh tu dugc béo céo trong vi du 1(b), bét du tir hop chit trung gian 21b.
Vidu 4 - Téng hop hop chit 15

Quy trinh (a): DIAD (155,3 pL, 0,789 mmol) dugc bd sung timg giot vao dung
dich khudy chira hop chét truhg gian 21b (150 mg, 0,526 mmol), 2,4,6-triflophenol
(116,8 mg, 0,789 mol) va triphenylphosphin (206,88 mg, 0,789 mmol) trong THF
(5,56 mL) & nhiét do 0°C va duéi khi nito. Hdn hop dugc khudy & nhiét do 100°C
trong thoi gian 10 phat du6i 16 vi song. Hon hgp dugc pha lodng bing DCM va duge |
rira bing dung dich bdo hoa chira NaHCOs. L6p hitu co duge tach riéng, dugc lam
kho (Na2SO4), dugc loc va ¢d dic trong chan khong. Cin dugc tinh ché bang phwong
phép sfc ky ot nhanh (silic dioxit; MeOH/NH; 7 N trong DCM 0/100 dén 90/10).
Phin cit mong mudn duge thu va dugce ¢d dic trong chan khong, tiép d6 tinh ché
bing RP HPLC (Pha tinh: C18 XBridge 30 x 100 mm 5 pum, Pha dong: Gradien tir
54% 0,1% NH;,CO;H/NH40OH pH=9 dung dich trong nuéc, 46% CH3CN dén 64%
0,1% NH4CO;H/NH4OH pH=9 dung dich trong nu6c, 36% CH3CN) tao ra dau

-49-



27071

khong mau ma duge két tinh trong khoang thdi gian (2 ngay). Chét rin dugc nghién
nho bang heptan dé tao ra hop chét 15 (129,8 mg, 59%) c6 dang chit rin mau tring.
Quy trinh (b): Hop chét thay thé 15 ciing dugc tong hop theo trinh ty tdng hop twong
tu voi trinh tu dugc bao céo trong vi du 1(b), bz"lt_dﬁu tir hop chét trung gian 21b.
Vidy5 - Ténghop hop chit1,2va3

F o N-N F N— N

Hop chét 1 Hop chét 2 Hop chat 3

Céc hop chit 1, 2 va 3 dugc tf)ng hgp theo quy trinh dugc md ta trong vi du
1(a). Do d6, phan tng cua DIAD (500,05 pL, 2,54 mmol), hop chét trung gian 21a
(483 mg, 1,69 mmol), 4-flophenol (227,77 mg, 2,03 mmol) va triphenylphosphin
(666,14 mg, 2,54 mmol) trong THF (17,91 mL) nhu dugc md ta trong vi du 1(a) thu
duogc ciin ma dugc tinh ché bang phuong phép sdc ky cot nhanh (silic dioxit; EtOAc
trong DCM 0/100 dén 90/10). Phin cit mong mudn dugc thu va duge cd dic trong
chan khong. Cén tao thanh dugc nghién nhé bing DIPE dé tao ra hop chét 1 (320
mg, 50%) c6 dang chit rén mau tréng, ma dugc tinh ché béng SFC khong dbi xting
guong [Pha tinh: Chiralpak AD (S5pm 250*30 mm, Pha dong: 77% CO2, 23%
MeOH)], tao ra hop chat 2 (131mg, 20%) va hop chét 3 (129 mg, 20%) c6 dang chét
rin mau tring.
Vidu6 - Tbnghop cac hop chit 24, 26, va 27

F N—N\ E N=N

Hop chit 24 Hop chét 26 Hop chét 27

-50-



27071

Céc hop chét 24, 26 va 27 dugc tdng hop theo quy trinh duge mo ta trong vi
du 1(a). Do d6, phan ung cua DIAD (364,57 pL, 1,85 mmol), hop chét trung gian
22 (320 mg, 1,23 mmol), 2,4-diflophenol (176,86 pL, 1,85 mmol) va
triphenylphosphin (485,67 mg, 1,85 mmol) trong THF (13,06 mL) nhu duge mo ta
trong vi du 1(a) thu dugc cdn ma duoc tinh ché bang phuong phép séc ky cot nhanh
(silic dioxit; MeOH trong DCM 0/100 dén 96/4). Phén cAt mong mudn dugc thu va
dugc cd dic trong chan khong dé tao ra ddu khoéng mau ma dugc két tinh bing DIPE
d& tao ra hop chét 24 c6 dang chét rin mau tring, ma duge tinh ché bing RP HPLC
(Pha tinh: C18 XBridge 30 x 100 mm 5 pm; pha dong: Gradien tir 54% 0,1%
NH4COsH/NH:OH pH=9 dung dich trong nuéc, 46% CH3CN dén 64% 0,1%
NH4;COsH/NH4OH pH=9 dung dich trong nuéc, 36% CH3CN) tao ra dau khong mau
ma duoc két tinh nhd nghidn nhé bing heptan dé tao ra 240 mg (52%) hop chét 24
¢6 dang chét rin mau tréng, ma tiép d6 dugc tinh ché bing SFC khong d6i ximg
guong (Pha tinh: CHIRALPAK AD-H 5um 250x20mm; pha dong: 85% CO2, 15%
iPOH (0,3% iPrNH))), tao ra hop chét 26 (103 mg, 22%) va hop chat 27 (107 mg,
23%).

Céc hop chét duéi ddy dugce thu theo trinh tu tdng hop twong ty véi trinh ty

dugc bao cédo trong vi du 1(a).

FN-N F N-N F  N-N

Hop chét 25 Hop chit 28 Hop chét 29

Nguyén liéu: Hop chit trung gian 22

Céc didu kién SFC khong d6i xting guong: Pha tinh: Chiralpak AD-H 5pm 250
x 20 mm); Pha dong: 85% CO2, 15% hdn hgp chira EtOH/iPrOH 50/50 thé tich/thé
tich (+0,3% iPrNH>)
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—N _N _N
Lo s—p TN \>_p TN \>_P
FL I N FT | N FT | N

P~ S P
RS *R *S
(o) /@O (o]
F/CEF F F F’C:F
Hop chit 16 Hop chat 17 Hop chét 18

Nguyén liéu: Hop chét trung gian 23

Céc didu kién SFC khéng dbi xtng guong: Pha tinh: Chiralpak AD-H (5 pm
250*30 mm); Pha dong: 80% COa, 20% hén hgp MeOH/iPrOH 50/50 thé tich/thé
tich (+0,3% iPrNH>)

Céc hop chét duéi day dugc tbng hop theo trinh ty tdng hop twong tw v6i trinh

tu dugc bao cdo trong vi du 1(b), bat dau tir cac hop chét trung gian dugc chi ra.

Hop chét 20; thu dugc tir hop chét | Hop chat 21; thu dugc tir hop chét
trung gian 24c¢ trung gian 24b

Hop chét 19; thu duoc tir hop chét | Hop chét 22; thu dugc tir hop cht
trung gian 24a trung gian 24c¢
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Hop chdt30;
thu dugc tir hop chat trung gian 29

Hop chét 23; thu dugc tir hop chét
trung gian 24b

F N—N '
i

Hop chit 31; Hop chét 32;

Nguyén liéu: Hop chit trung gian 30
Céc diéu kién SFC khong d6i xting guong: Pha tinh: Chiralpak AD-H Spm
250 x 20 mm); Pha dong: 85% CO,, 15% iPrOH.

Bang 1 duéi déy liét ké cac hop chét bd sung c6 cong thirc (I) ma duge didu ché
twong tu voi cac vi du néu trén (Vi du s).
Bang 1 : Céc hop chét vi du c6 cong thirc (1)

# chi ra ring quy trinh thir nghiém dugc mo ta trong cac vi dy.

N—N

F3C N>\ R1

Hop | vi gy
s0

1B | @ RS
F

R! Ar Hoa hoc 1ap thé
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FsC /N»\R1
I
(0]
Ar” Z
Hop | v/ .
cl}ét :2 du | g1 Ar Hoéa hoc 14p thé
sO
2 e v | D) "
F
s e v | QO s
F
N P I
F F
F F
6 El(a) _ _
Wi | QX
-~ S
F F
6.HC1| E1(c)*
F
7 B2 | \Q S
‘ F
F
g8 |EB¥ |V :@ S
F
F
F
9 |EIb) |77 \@ S
F
10 |Ei) |7V @ 5
F
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FaC A N>\R1
|
(@)

Ar” Z

Hop |/ .

chit | A% |R! Ar Hoa hoc lap thé

s6 |%°

F
11 |El) |7 v @\ S
“F

12 |Elb) |7V /@ P S
F (0]

13 |EI) |7V /@\ s

' Cl

14 |Elb) |"7 /@\ S

F
F

F F
F F

o me |0 | L R
F F

s w0 | I S
F F

19 |El() |-So™ /@\ RS
F F

20 |El() |<So™N /@\ +R
F F
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—N
FsC /N»\R1
I
Ar”
Hop | /¢ ,
chit | A% IRt Ar Hoa hoc 1ap thé
s6 | 5°
21 |E1®) |-SoN /©\ *S
- F. F
F
22 |ElL() |-So™N /@\ *R
F F
F
23 |El(b) | -0\ /@\ *S
F F
24 |E6" |-~ /@\ RS
F F
F
25 |El(@) |-~ /@\ RS
F F
26 |B6 |~ Q\ *R
F F
27 |E6* |~ /@\ *§
F F
F
28 |El(@) |- ﬁj *R
F F
F
29 |El@@) |-~ *S

a8
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—N
FaC /N»\R1
|
(o]
Ar” Z
Hop ,
chat | 4 |R! Ar Hoa hoc Iip thé
sO
30 |Ei() |-~ /@\ RS
F F
31 |El(b) |-~ /@\ *R
| F F
32 |El) |- /@ 'S
F F

Phan phén tich
Cac vong quay quang hoc

Céc vong quay quang hoc dugc do trén may do phan cuc Perkin-Elmer 341 c6
dén natri va dugc bao cdo nhu sauf [a]° (A, ¢ g/100ml, dung mbi, T°C).
[a]xT = (1000) / (I x c) : trong d6 /1a chiéu dai con duong theo dm va c 1a ndng 4o
theo g/100 ml d6i v6i mAu & nhiét o T (°C) va chiéu dai budc séng A (theo nm).
Néu chiéu dai budc séng clia sénh sang dugce st dung 13 589 nm (dong natri D), tiép
doky tuD co thé dugc str dung thay thé. DAu hiéu cua su quay (+ hodc -) ludn ludn
nén dugc dua ra. Khi st dung phuong trinh nay, ndng @6 va dung mdi ludn ludn
dugc dé trong ngodc don sau vong quay. Vong quay duge bao cdo béng céach st
dung d6 va khong c6 don vi ndng d6 dugc dua ra (dugc gia thuyét 13 g/100 ml).
LCMS

Péi véi sy md ta (LC)MS cua cac hop chét theo séng ché, cac phuong phép
dudi day dugce str dung.
Quy trinh chung

Phép do bing phuong phép séc ky 1ong hiéu suét cao (High Performance
Liquid Chromatography - HPLC) duoc thuc hién bang cach st dung bom LC, didt
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day (DAD) hodc mdy dd UV va cdt nhu duge chi rd trong céc phwong phap tuong
ng. Néu can, cac bd do bd sung dugc bao gdm (xem bang vé cac phuong phap dudi
day).

Dong tir ¢dt dugc dua vao mdy do phd khdi (Mass Spectrometer - MS) ma
duge cdu tao bang ngudn ion ap sut khi quyén. Diéu nay nim trong hiéu biét ciia
ngudi c6 hiéu biét trung binh trong linh vuc @8 didu chinh céc théng sb am di¢u (vi
dy, khoang quét, thoi gian dimg...) dé thu duoc cac ion cho phép nhén biét khdi
lugng phan to (MW) déng vi don nhé cda hop chit (MW). Viéd thu dir liéu duoc
tién hanh bang phin mém thich hop.

Céc hop chét dugc mo ta bang thoi gian luu gift trong thir nghiém cua ching
(Ry) va céc ion. Néu khéc biét khong duge chi rd trong bang dir liéu, ion phén tir
duoc béo cdo twong tmg véi [M+H]" (phén tir duge proton héa) va/hodc [M-H]
(phan tir duge khir proton). Trong trudng hop hop chét khong thé ion héa tryc tiép
loai san phim cong duge chi 18 (e 1a [M+NH,]*, [M+HCOOT, v.v..). D6i véi chc
phén tir ¢ nhiéu mau d?)ng vi (Br, Cl..), tri s6 bao c4o 12 tri s thu duoc dbi voi khdi
lugng chét dong vi thp nhét. T4t ca cac két qua thu dugc bing tinh bét dinh ciia thit
nghiém dugc két hop chung véi phuong phép duge sir dung.

Duéi dy, “SQD” ¢6 nghia 1 Single Quadrupole Detector, “RT” nhiét do trong
phong, “BEH? lai etylsiloxan/silic dioxit dugc lién két cdu, “HSS” Silic dioxit nong
do cao, “DAD” May do diot day.

Bang 2. M4 phuong phap LCMS (Dong dugc biéu hién theo mL/phut; nhiét do cot
(T) theo °C; Thoi gian chay theo phit).

Dong |Thoi |& a0
Thiét bi Cot Pha dong Gradien | --—---- gian Ii Call\)/IS
Col T |chay
Agilent: T 95% A
Waters: | Eclipse A:95% dén 5% A
Acquity® | Plus C18 [ CH3COON | trong 4,6 1
UPLC®- | RRHD Hs 6,5mM + | phut, dugc | ------- 5 1
DADva |(1,8um, 5% CH3CN, | gilt trong 50
SQD 2,1x50m |B: CH3CN | thoi gian
m) 0,4 phut
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Dong |Thoi |Ffsom
Thiét b Cot Pha dong Gradien | ---—-- gian puap
_ LCMS
Col T |chay
Waters: T 95% A
Waters: | ~gpym™ A:95% dén 5% A
Acquity® C18 - | CH3COON | trong 4,6 1
UPLC® - (1,7um Hj 6,5mM + | phat, duge | ------- 5 2
DADva |, ’lxl; oo | 3% CHSCN, | git trong 50
SQD rr;) B: CH;CN | thoi gian
0,4 phut
84,2% A
trong thoi
gian 0,49
phut, dén
10,5% A
chﬁﬁy Waters: A:95% gggtg Czh,rlcfc
UPLC® - BEHC18 | CH;COONHs |*©.. )0 ° 0,343
o gilr trong
DADvA (1,7pm, TmM / 5% thoigian | T 6,2 3
2,1x100m | CHECN, o 40
Quattro m) B: CH:CN 1,94 phut,
Micro™ T tré lai dén
84,2% A
trong 0,73
phut, dugc
giit trong
0,73 phut.
Waters: Tu 95% A
Waters: CSHTM. A: 95% dén 5% A
Acquity® Cl8 CH;COON | trong 7,8 1
UPLC® - (1,7um Hi 6,5mM + | phat, duge | ------- 9 4
DAD va |, ’lx’g oo | 5% CHCN, | git trong 50
SQD rr,l) B: CH3CN | thoi gian
1,2 phut
Nhiét do néng chay

Céc tri s6 12 tri s6 dinh, va thu dwgc bing tinh bat dinh cia thir nghiém ma
thuong c6 lién quan dén phuong phap phan tich nay.
Thiét bi Mettler FP 81HT / FP90

Péi vé6i nhidu hop chét, nhiét ‘dé néng chay dugc xac dinh trong cac éng mao

quan m¢& trén thiét bi FP 81HT / FP90 (Mettler-Toledo). Nhiét d0 néng chay dugc
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do bing gradien nhiét do bang 1, 3, 5 hodic 10°C/phat. Nhiét do téi da 1a 300°C.
Nhiét d6 néng chay duoc doc tir thiét bi hién thi sb. |
Bang 3 : Dit liéu h6a Iy dbi v6i mot s hop chét, thoi gian Iuu giit (Re) theo phit,
dinh [M+H]" (phan t&r dugc proton hoa), phwong phap LCMS va mp (nhiét 4o
nong chay theo °C). (n.d. = khong dugc xac dinh)

£ Phuong
Hop < hat I\:Ip R , [MH*] | phéap Vong quay quang hoc
sO °0) (phut) LCMS
1 156,3 2,32 380 1
-58,5° (§89 nm, ¢
2 176,9 2,93 380 3 0,53 khoi lugng/thé
' tich%, DMF, 20°C)
: _ +59,4° (,589 nm, ¢
3 177,3 2,93 380 3 0,52 khoi Iugng/the
tich%, DMF, 20°C)
4 121,7 2,41 398 1
+95,7° (589 nm, ¢
5 142 2,99 3983 |3 0,69 khoi lugng/the
' | tich%, DMF, 20°C)
-95,4° (589 nm, ¢ 0,7
6 142,4 2,99 3982 |3 khoi lugng/thé tich%,
DMF, 20°C)
-55,7° (§89 nm, ¢
7 170,08 | 2,37 398 2 0,96 khoi Iugng/thé
tich %, DMF, 20°C)
8 n.d. 2,32 398 2 n.d.
9 n.d. 2,32 398 2 n.d.
10 n.d. 2,25 398 2 n.d.
11 n.d. 2,28 398 2 n.d.
12 n.d. 2,16 410 2 n.d.
13 144,1 2,68 410 2 n.d.
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% Phuong
HUI; g hat 1(\218) 2‘111,1 0 [MH*] | phép Vong quay quang hoc
LCMS

14 |161,7 [251 394 |2 n.d,
-1671)i(5891nn,g

15 80,3 2,37 416 2 0,55 khdi lugng/the
tich%, DMF, 20°C)

16 n.d. 2,50 412 2 n.d.

17 n.d. 3,12 412 3 n.d.

18 n.d. 3,12 .|412 3 n.d.

19 n.d. 2,39 402 2 n.d.

20 n.d. 2,3 402 |2 | n.d.

21 n.d. 3,36 402 n.d.

22 n.d. 2,35 420 2 n.d.

23 n.d. 2,35 420 2 n.d.

24 135.7 2,05 372 2 n.d.

25 138.3 2,13 390 2 n.d.
-83,9° (589 nm, ¢ |

26 n.d. 2,80 372 3 0,52 khoi lugng/thé
tich %, DMF, 25°C)
+92,1°§5891un,c,

27 n.d. 2,80 372 3 0,55 khoi lugng/thé
tich %, DMF, 25°C)
-129,2 ’° (589 nm, ¢

28 n.d. 2,85 390 3 0,5 khoi lugng/thé
tich %, DMF, 25°C)
+137,3 © (589 nm, ¢

29 n.d. 12,85 390 3 0,51 khoi lugng/thé
tich %, DMF, 25°C)
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£ Phuong
Hop < hat I\:Ip R . [MH'] | phap Vong quay quang hoc
$ |0 |e@hay |MTTPEE

30 130,6 2,29 386 2 n.d.

-67,5 ° (589 nm, ¢
31 127,85 |2,29 386 2 0,83 khéi lugng/thé
tich %, DMF, 20°C)
+89,5° (589 nm, ¢

32 127,69 |229 |386 2 0,83 khdi lurgng/thé
tich %, DMF, 20°C)

SFC-MS
Quy trinh chung

Phép do SFC duge tién hanh bing cach sir dung hé thdng phan tich tir thiét bi
Berger bao gbm modun kiém soat chit 16ng bom kép FCM-1200 dé phéan phdi
cacbon dioxit (CO2) va b céi bién, thibt bi ldy mau chét long tw dong CTC
Analytics, mddun kiém so4t nhiét TCM-20000 dé gia nhiét cot tir nhiét d¢ trong
phong dén 80°C. May do diot diy quang Agilent 1100 UV dugc trang bi pin dong
4p suéit cao 1én dén 400 bar (4.107 Pa) dugc sir dung. Dong tir cot dugc tach vao may
do phd khéi MS. Méy do MS dugc chu tao bing ngudn ion héa &p suét khi quyén.
Céc thong sb ion héa sau day d6i voi quang phd ké Waters ZQ 1a: bd xir Iy bé mit:
9ua, nhiét 4 ngudn: 140°C, dién thé nén: 30 V, nhiét o dau do 450°C, bd chiét 3
V, khi khi khtr solvat héa 400L/gid, khi n6n 70 L/gio. Nito duge sir dung lam khi
dung. Viéc thu dit liéu dugc tién hanh bang hé théng dit liéu Waters-Micromass
MassLynx-Openlynx.

Phuong phap 1: Ngoai quy trinh chung: Sy tach khong d6i xtmg guong phan
tich trong SFC-MS duogc tién hanh trén cot CHIRALPAK AD DAICEL (10 pm, 4,6
X 250 mm) & nhiét d6 35°C v6i luu lugng bang 3,0 ml/phit. Pha dong 1a 85% COx,
15% iPrOH (+ 0,3% iPrNHy) duoc gitt 7 phit & ché do déng dung mbi. |

Phuong phép 2: Ngoai quy trinh chung: Su tach khong d6i xtmg guong phan
tich trong SFC-MS duogc tién hanh trén co6t CHIRALPAK AD DAICEL (10 pm, 4,6
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x 250 mm) & nhiét d6 35°C véi luu luong bang 3,0 ml/phiit. Pha dong 1a 75% CO,
15% iPrOH (+ 0,3% iPrNH,) dugc gitt 7 phut & ché d6 ding dung méi.

Phuong phép 3: Ngbéi quy trinh chung: Su tach khong dbi ximg guong phan
tich trong SFC-MS dugc tién hanh trén c6t CHIRALPAK AD DAICEL (10 pm, 4,6
x 250 mm) & nhiét d¢ 35°C véi luu lugng bang 3,0 ml/phit. Pha dong 12 80% CO2,
10% Metanol + 10% iPrOH (+ 0,3% iPrNH,) duogc gitt 7 phit & ché d¢ ding dung
moi.

Bang 4: Dit liéu SFC phén tich - Rt cé nghia la thoi gian luu giit (theo phit),
[M+H]* ¢6 nghia 1a khéi lvgng dugc proton héa cuia hgp chét, phuong phép ding
dé chi phwong phép dugc st dung dé phan tich SFC/MS cua cac hgp chit tinh
khiét ddng phan déi anh. Phép do dugc so sénh ddi véi hdn hop.

6 4,28 398 100 1 A
5 5,98 398 100 1 B
2 2,13 380 100 2 A
3 297 |380 100 2 B
17 2,46 412 100 3 A
18 3,12 412 100 3 B
31 2,93 386 100 1 A
32 3,81 386 100 1 B

*A ¢6 nghia la chit dong phén thir nhét rira giai. B c6 nghia la chét dong phan
th hai rira gidi.
Phuong phép cong hudng tir hat nhan (Nuclear Magnetic Resonance - NMR)
Dbi v6i nhidu hop chét, phd 'H NMR duge ghi lai trén khdi phd Bruker DPX-
400 hoc trén khdi phd ké Bruker AV-500 bing trinh ty xung tiéu chuén, hoat dong
& 400 MHz va 500 MHz tuong tng. D9 dich chuyén héa hoc (8) dugc béo céo theo
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tir truomg thép phén triéu (ppm) tir tetrametylsilan (TMS), ma dugc sir dung lam ti€u
chuén ndi.

Hop chét s6 6: 'H NMR (400 MHz, CDCL) & ppm 0,30 - 0,38 (m, 2 H), 0,59 - 0,68
(m, 2 H), 1,14 - 1,22 (m, 1 H), 1,72 (d, J=6,5 Hz, 3 H), 3,02 - 3,14 (m, 2 H), 5,84 (g,
J=6,3 Hz, 1 H), 6,67 - 6,73 (m, 1 H), 6,80 - 6,89 (m, 2 H), 7,30 (d, /=7,4 Hz, 1 H),
8,11 (d, ~7,4Hz,1H)

Hop chét s6 7: '"H NMR (400 MHz, CDCL) § ppm 0,30 - 0,39 (m, 2 H), 0,59 - 0,68
(m, 2 H), 1,11 - 1,23 (m, 1 H), 1,70 (d, J=6,5 Hz, 3 H), 3,01 - 3,14 (m, 2 H), 5,83 (q,
J=6,2 Hz, 1 H), 6,35 - 6,45 (m, 3 H), 7,13 (d, J=7,2 Hz, 1 H), 8,08 (d, /<74 Hz, 1
H)

Hop chét sb 8: 'H NMR (400 MHz, CDCls) 8 ppm 0,30 - 0,38 (m, 2 H), 0,58 - 0,68
(m, 2 H), 1,11 - 1,22 (m, 1 H), 1,69 (d, /~6,2 Hz, 3 H), 3,01 - 3,13 (m, 2 H), 5,79 (q,
J=6,2 Hz, 1 H), 6,53 (dtd, J=9,2, 3,1, 3,1, 1,7 Hz, 1 H), 6,72 (ddd, J=11,6, 6,5, 3,1
Hz, 1 H), 6,95 - 7,04 (m, 1 H), 7,15 (d, J=7,4 Hz, 1 H), 8,07 (d, J=7,4 Hz, 1 H)

Hop chét s6 15: 'H NMR (500 MHz, CDCls) § ppm 0,30 - 0,41 (m, 2 H), 0,59 - 0,71
(m, 2 H), 1,16 - 1,25 (m, 1 H), 1,70 (d, J=6,4 Hz, 3 H), 3,05 - 3,16 (m, 2 H), 5,80 (q,
J=6.4 Hz, 1 H), 6,62 - 6,70 (m, 2 H), 7,45 (d, /~7,5 Hz, 1 H), 8,16 (d, /=7,2 Hz, 1
H)

Hop chit s 13: TH NMR (500 MHz, CDCls) & ppm 0,27 - 0,39 (m, 2 H), 0,58 - 0,67
(m, 2 H), 1,12 - 1,21 (m, 1 H), 1,73 (d, J=6,4 Hz, 3 H), 2,22 (s, 3 H), 3,06 (qd,
J=15.4, 6,6 Hz, 2 H), 5,92 (q, J=6,4 Hz, 1 H), 6,71 (d, J=8,4 Hz, 1 H), 6,89 (dd,
J=8.4, 1,4 Hz, 1 H), 7,18 (d, J/=1,7 Hz, 1 H), 7,32 (d, /=7,2 Hz, 1 H), 8,07 (d, J=7,2
Hz, 1 H)

Hop chéit s 14: 'HNMR (500 MHz, CDCl5) 8 ppm 0,28 - 0,39 (m, 2 H), 0,57 - 0,69
(m, 2 H), 1,12 - 1,21 (m, 1 H), 1,70 (d, J=6,6 Hz, 3 H), 2,31 (s, 3 H), 3,01 - 3,12 (m,
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2 H), 5,79 (q, J=6,6 Hz, 1 H), 6,55 (dd, J=9,0, 4,3 Hz, 1 H), 6,69 (td, J=8,5,3,0 Hz,
1 H), 6,87 (dd, J=9,0, 2,9 Hz, 1 H), 7,17 (d, /=7,5 Hz, 1 H), 8,06 (d, J=7,2 Hz, 1 H)

Hop chét s6 20: 'TH NMR (500 MHz, CDCL:) 8 ppm 1,22 (t,J=7,1 Hz, 3 H), 1,72 (d,
J=6,4 Hz, 3 H), 3,58 (q, J=7,1 Hz, 2 H), 5,03 - 5,10 (m, 2 H), 5,84 (q, J/=6,5 Hz, 1
H), 6,67 - 6,74 (m, 1 H), 6,81 - 6,88 (m, 2 H), 7,34 (d, J=7,2 Hz, 1 H), 8,40 (d, J=7.5
Hz, 1 H)

Hop chét s 22: 'H NMR (500 MHz, CDCl3) § ppm 1,23 (t, /=6,9 Hz, 3 H), 1,70 (d,
J=6,4 Hz, 3 H), 3,58 (q, J=7,0 Hz, 2 H), 5,05 - 5,12 (m, 2 H), 5,81 (g, /=6,6 Hz, 1
H), 6,62 - 6,70 (m, 2 H), 7,48 (d, J=7,5 Hz, 1 H), 8,45 (d, /=7,2 Hz, 1 H)

Hop chét sé 31: '"H NMR (400 MHz, CDCls) 8 ppm 1,07 (t, J=7,40 Hz, 3 H) 1,72
(d, J=6,24 Hz, 3 H) 1,92 (sxt, J=7,63 Hz, 2 H) 2,98 - 3,14 (m, 2 H) 5,84 (q, J=6,47
Hz, 1 H) 6,65 - 6,74 (m, 1 H) 6,78 - 6,89 (m, 2 H) 7,29 (d, J=7,40 Hz, 1 H) 8,02 (d,
J=7,40 Hz, 1 H).

Vi du dugc ly

A) Linh vyc dugc ly in vitro

Hop chét duoc d& xuit theo sang ché 14 cht diéu bién bién cdu dwong cia mGIuR2.
Céc hop chét nay xuét hién c6 kha ning d4p img glutamat bing cach lién két véi vi
tri bién cAu khac véi vi tri lién két glutamat. D4p tmg cia mGluR2 d6i voi néng dd
cua glutamat ting 1én khi c6 mét hop chét c6 cong thirc (I). Hop chét c6 cong thirc
(I) dugc mong doi 1a ¢6 téc dung vé co ban tai mGluR2 béi vi kha ning cia ching
dé tang cudng chirc ning cua thy th&. Céc téc dung ciia chit diéu bién bién chu duong
duoc thit nghiém tai mGluR2 bang cach sir dung phuong phap thir nghiém lién két
[3*S]GTPyS dugc mé ta dudi day va thich hop dé nhan biét céc hop chét nhur vay,

va cu thé hon 12 cac hop chit theo cong thire (I), dugc thé hién trong bang 5.
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Thir nghiém lién két [**S]GTPyS

Tht nghiém lién két [>*S]GTPyS 1a thir nghiém trén co s& mang chirc ndng
dugc st dung dé nghién ctru chirc ning cua thy thé két cap protein G (GPCR) nho
d6 két hop dang khong thé thay phan cta GTP, [**S]GTPyS (guanosin
5°-triphosphat, dwgc d4nh d4u bang 35S phat xa gama), dugc do. Céu trac dudi phan
tr protein G o xUc tac sy trao dbi cia guanosin 5’-diphosphat (GDP) bang guanosin
triphosphat (GTP) va sy hoat héa cia GPCR bang chét chi van, [**S]GTPyS, dugc
két hop va khong thé duoc phan tach lién tuc chu ky trao dbi (Harper (1998) Current
Protocols in Pharmacology 2.6.1-10, John Wiley & Sons, Inc.). Lugng két hop
phong xa [**S]GTPyS 1a phép do truc tiép hoat tinh ctia protein G va do d6 hoat tinh
ciia chét chii van c6 thé duge xac dinh. Thy thé mGlu2 dugc thé hién 1a dugc lién
hop wu tién véi Gai-protein, lién hop wu tién véi phuong phép nay, va do do no6 dugce
str dung rong rai dé nghién ctru sy hoat hoa thu thé -cﬁa cac thu thé mGlu2 ca trong
cac dong té bao tai td hop va trong cac md. O day chang t6i md ta viéc sit dung thir
nghiém lién két [>*S]GTPyS st dung cac mang tir cic té bao duogc chuyén nhiém
béng thu thé mGlu2 & ngudi va thy thé dugc lam thich tng tir Schaffhauser et al.
(Molecular Pharmacology, 2003, 4:798-810) dé phét hién cdc dic tinh bién cu
duong (PAM) ctia cac hop chét theo sang ché.
Ché phim mang

Céc té bao CHO duge nudi cdy dé hop dong trude va duge kich thich bang 5
mM butyrat trong thoi gian 24 gio. Cac té bao tiép d6 duogc thu lai bang cach déap
vun trong PBS va huyén pht té bao dugc ly tAm (10 phit & 4000 vong/phiit trong
méy ly tim bé phing). Phan dich ndi dugc loai bé va pelet dugc tao huyén phi lai
nhe trong 50 mM Tris-HCI, pH=7,4 bing cach tron bing may khudy l4c va hit bing
pipet 1&n va xuéng. Huyén phit dugc ly tim & 16000 vong/phut (Sorvall RC-5C cong
véi roto SS-34) trong thoi gian 10 phit va phan dich ndi duoc loai bo. Pelet dugc
lam ddng nhét trong 5 mM Tris-HCl, pH=7,4 bang céch sir dung thiét bi ddng nhét
héa khudy ddng thé va duoc ly tm lai (18000 vong/phit, 20 phit, 4°C). Pelet cudi
cung dugc tao huyén phu lai trong 50 mM Tris-HCl, pH=7,4 va dugc bao quan &
nhiét d6 —80°C trong phan phan wéc thich hop trude khi st dung. Nong do protein
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dugc xac dinh bang phuong phap Bradford (Bio-Rad, USA) véi albumin huyét thanh
bd 1am chuén.
Thir nghiém lién két [**S]JGTPyS

Phép do hoat tinh ciia chit diéu bién bién céu duong clia mGIluR2 cua céc
hop chét thir nghiém duge tién hanh nhu sau. C4c hop chét thir nghiém va glutamat
dugc pha lodng trong dung dich dém thir nghiém chira 10 mM axit HEPES, 10 mM
mubi HEPES, pH=7,4, 100 mM NaCl, 3 mM MgClz va 10 uM GDP. Mang chta
thu thé mGlu2 & ngudi dugc 1am tan trén d4 va dugc pha lodng trong dung dich dém
thir nghiém c6 bd sung 14 pg/ml saponin. Mang dugc 1 truée véi mot minh hop chét
hodc ciing v6indng d6 duge x4c dinh trude (~ECzo) ciia glutamat (thir nghiém PAM)
trong thoi gian 30 phut & nhiét d6 30°C. Sau khi bd sung [*S]GTPyS (f.c. 0,1 nM),
hdn hop thit nghiém dugc lic nhanh va dugc 0 thém dé cho phép sy két hop
[35S]GTPyS dé hoat héa (30 phut, 30°C). Hén hop thir nghiém cudi cing chira 7 pg
protein mang trong 10 mM axit HEPES, 10 mM mubi HEPES, pH=7,4, 100 mM
NaCl, 3 mM MgCl,, 10 uM GDP va 2 pg/ml saponin. Téng thé tich phan tng 1 200
ul. Phan tng dugc két thiic bang cach loc nhanh thong qua céc dia Unifilter-96 GF/B
(Perkin Elmer, Massachusetts, USA) bang cach sit dung bd thu két hop loc thong
dung 96 18. B loc dugc rira 6 14n bang nuéce d4 10 mM NaH2PO4/10 mM NayHPOq,
pH=7,4. B6 loc tiép d6 dugc 1am kho bing khong khi, va 40 pl hdn hop pha tron
nhép nhay 1éng (Microscint-0) dugc bd sung vao mdi 1. Hoat tinh birc xa lién két
mang dugc dém trong may dém phét quang va nhép nhay vi dia tir Perkin Elmer.
Phén tich dit li¢u

Puong cong dap Ung ndng dod cla céc hgp chit dién hinh theo sang ché thu
dugce véi su ¢ mat cia ECao cua chét cht vin mGluR2 glutamat dé xac dinh su didu
bin bién chu duong (PAM) - duoc tao ra bing cach sir dung giao dién phan mém
Lexis (dugc phat trién tai J&J). Dit liéu dugc tinh dudi dang % clia dap tng glutamat
d6i chimg, duge xdc dinh du6i dang dép ing t6i da ma duge tao ra dua trén vige bo
sung mot minh glutamat. Pudng cong dép tng ndng @0 hinh xich-ma v& dd thi ty 18
phén trim nay so véi ndng d6 log ctia hgp chét thir nghiém duge phan tich bang cach

su duhg phép phén tich hdi quy khong tuyén tinh. Nong d6 tao ra tac dung nira tbi
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da tiép d6 dugc tinh dudi dang ECso.

Céc tri s6 pECso duéi ddy duge tinh dudi dang —log ECso, khi ECso dugc biéu
hién trong M. Emax dugc xac dinh 1a tac dung t1 da twong dbi (tirc 12 % tac dung tbi
da twong tng véi dap Gng glutamat dbi chung). |

Bang 5 dudi day thé hién dit liéu dugc Iy thu dugc ddi véi hop chét c6 cong
thite (T). |

Bang 5. Dit liéu dugc ly dbi v6i cac hop chét theo sang ché

GTPyS - | GTPyS -
~ |hmGR2 | hmGluR2

Hop chat s PAM pECso | PAM Emax

1 6,59 296 |

2 6,84 228

3 5,79 187

6 7,39 256

5 6,06 141

4 7,04 329

7 7,31 292

8 7,04 244

9 7.3 260

10 747 218

11 8,25 239

12 6,99 178

16 7,54 284

13 7,75 1280

14 7,53 281

15 8,16 293

19 6,71 297

25 6,9 233

24 6,42 193

17 7,73 317
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GTPyS - | GTPyS -
o hmGluR2 hmGIluR2
Hop chitsd | PAM pECso | PAM Emax
18 6,24 213
22 7,61 325
23 5,94 167
21 6,32 102
20 707 . |332
26 | 6,78 214
27 n.c. 51
30 | 6,9 227
28 7,19 234
29 5,85 77
31 705 251
32 5,71 116

n.c. c6 nghia 1a pECso khong thé tinh toan dugc
cac tri s& pECso khong dugc tinh trong trudng hop trong d6 dudng cong dép ung

ndng d6 khong dat dén muc @5 binh dn.

TAt ca cac hop chét dugc thit nghiém véi sy ¢6 mit clia chét chi van mGluR2
glutamat & nE‘)ng d6 EC20 dugc xéac dinh trudc, dé x4c dinh sy diéu bién bién cu
dwong. Céc tri s pECso dugc tinh tir thir nghiém dép ting ndng do chia it nhét 8 ndng
do.

B) Linh vyc duoc ly in vivo

Hoat dong ctia ddy than kinh van dong (Theo doi bang video)

Thiét bi va quy trinh chung

Vao ngay thir nghiém, chudt dugce dua vao phong xir Iy. Ching duge nhét riéng
va dugc dé cho thich nghi v6i moi trudng it nhét nira gioy truéce khi thir nghiém. Mac
du cac nghién ctru dugce tién hanh trong chu ky séng (tr 8:00 dén 16:00 gid), phong

xtt Iy chi dugc chiéu sang rai réc (tr 3 dén 30 LUX) @ tao ra sy tuong phan t6t hon
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d theo ddi bang video. Su chiéu sang cuc by dugc sir dung cho cic quy trinh
phun. Trong mbi thir nghiém, mdi con chudt dugc dat trong mot khu vuc bang phéng
mé trén canh dong (xylanh PVC mau xam c6 chiéu cao bang 40 cm va dudng kinh
bang 22,5 cm). Mdi khu vuc bing phing dugc dit trén mot hop chiéu sang LED (8
x 8 LED) biang tia hdng ngoai (hdp vudng PVC mau tring; 40 x 40 cm?; chiéu cao
12,5 cm). M&i con chudt dugc dit & tim cuia khu vuc bing phéng va dugc khdo sat
tu do trong thoi gian 30 phut. Sau mdi thir nghiém, khu vuc bang phing dugc lam
sach bing nuéc va sau d6 bang vai 1am sach khd. Camera éng nhay hdng ngoai va
ngudn 4nh séng tring (trong khu vuc bing phing: 4-7 LUX) dugc 1ip vao trin nha
phia trén budng quan sét dé ghi lai va hoat dong nhap liéu vao may tinh. Hoat dong
ciia con vat dugc ghi lai va duge phén tich bang cach str dung hé théng theo doi bang
video Noldus FEthovision XT (Version3.1; Noldus, Wageningen, The
Netherlands). Téng khoang cach dich chuyén (cm) dugc tinh toan. Dir liéu tiép d6

duoc xult vao hé thdng quéan 1y dit liéu dé phén tich va béo cdo thém.

1) Chitng tang dong do phenxyclidin (PCP) ¢ chudt nhit

Hop chét hodc dung moi thir nghiém dugc st dung & thoi gian dinh trudc trude
khi do (chuén: 30 phit) d& chudt nhit NMRI dyc dwgc thir thach véi phenxyclidin
(PCP; 5 mg/kg, duéi da) 30 phit trude khi do. Hoat tinh dugc do trong khoang thoi
gian 30 phut. Tiéu chuin déi véi sy e ché chimg ting dong do thudc gy ra: tong
khoang cach <5500 tdng s6 dém dugc (3,9% duong tinh sai trong cac d6i chimg; n

=154).

2) Thir nghiém dap g tranh xa c6 didu kién (CAR) & chudt thuong
Thiét b

Thiét bi bao gdm hop bén trong duge bao quanh boi hop bén ngoai. Hop bén
trong bao gdbm bén thanh lam bang vat liéu tdng hop, trong sudt (chidu dai x chiéu
rong x chiéu cao: 30 x 30 x 30 cm), ne‘ip ma, va san ludi dugce lam b%lng 15 cgp thanh
st (duwong kinh 2 mm; duong kinh thanh gitta 6 mm). Céc thanh chén va 1é dugc

nbi v6i ngudn dong dién xoay chidu (1,0 mA; Coulbourn Instruments Solid State
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Shocker/Distributor), ma c6 thé dugc ngit bing cong téic. Hop bén ngoai bao gdm
vat liéu tuong tu (chiéu dai x chiéu rong x chiéu cao: 40 x 40 x 36 cm), ciing c6 na"lp
mé, c¢6 khoang cach bang 5 cm gitta hop bén trong va bén ngoai trén tht ca cac
mit. D& 1am giam lugng tac nhan kich thich mdi truong, ba thanh cia hop bén ngoai
dugc lam khong trong sudt. Thanh truéc dugc gilt trong subt dé cho phép su kiém
tra can thiét cho con vat trong thir nghiém. GO phia trén ciia hop bén ngoai va bén
trong dugc lam phit hop 1am dich d6i v6i chugt dé nhay 1én trén 1an lugt bang chan
trude va chén sau.
Viéc tao diéu kién tranh xa va chon loc cic con vt

Tw viée di dén cia ching trong phong thi nghiém vao ngay thtr nghiém, cac
con chudt thuong Wiga Wistar duc (230 = 30 g) dugc nhét trong chudng riéng c6
cung cAp mot c4i giwdong. Chudt thudng tiép nhan 5 phién tip duot & khoang thoi
gian 15-phit trong khoang thoi gian 1-gi¢ trong khi, cac con chudt thuong duge tao
didu kién dé tranh sc dién: chudt thudng duge cho & trén san ludi duge cho nhiém
dién va lu6i duge cho nhiém dién 10 gidy sau d6 nhung khong nhiéu hon 30 gidy,
néu chudt khong nhay ra khoi hop. Chi cac con chudt thuong thé hién dap tng tranh
xa chinh x4c trong tit ci 3 phién tip duot cudi ciing méi duge chon vao céc thir
nghiém tiép theo, va dugc tiép nhan hop chét hoic dung méi thir nghiém ngay sau
phién tap dugt cudi cling.
Céc phién thir nghiém

Céc con chudt thuong dugc thir nghiém 3 14n, tic 13 tai 60, 90 va 120 phat sau
khi tiém hop chét hoic dung moi thir nghiém. Thoi gian tiém tang dé tranh xa dugc
ghi lai. P4p mg tranh xa trung binh thu dugc trong ba phién thir nghiém d6i v6i mdi
con chudt thudong duge st dung cho cac phép tinh tiép theo. Thoi gién tiém tang
tranh xa trung binh > 8 gidy dugc chon dudi dang ti€u chuén tit c& hogic khong dbi
vé6i su e ché do thudc gay ra sy trénh xa (xut hién chi trong 1,5% ctia céc con

chudt thudng dbi chimg duge didu tri trudc bing dung mdi; n = 66).

Céc két qua cua thir nghiém 1) va 2) dugc thé hién trong bang 6 dudi day.
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Bang 6. Dir lidu dugc ly dbi véi cac hop chét theo sang ché trong céc thir nghiém
1) va 2) dugc mo ta & trén. PCP c6 nghia 1a sy rc ché do thudc gay ra ctia chiing
ting dong do PCP gdy ra; CAR c6 nghia la dap (ng tranh xa c6 diéu kién; EDso c6

nghia 13 lidu diing hitu hiéu trung binh; PO c6 nghia 13 dudong ding qua dudng

miéng.
.y EDso (mg/kg)

Hop chat s | Duong dun
o rong ains PCP | CAR
6 PO 28,3 | 8,1*

* hop chét 6 & trong huyén phi trong 20% hydroxypropyl-b-xyclodextrin chira 1%
polysorbat 80.

3) Céc nghién ctru chdng co giat

Chuén bi cac d6i chimg va vat phim thir nghiém

Céc hop chét thir nghiém duqé ding bang cach sir dung thé tich chét 16ng ti
wu dén ty 1& chat 16ng khéi. C4c hop chét thir nghiém duge sir dung cho chudt nhit
& thé tich bang 0,01 ml/g can ning (White, H.S., et al., General principles:
Experimental selection, quantification, and evaluation of antiepileptic drugs, in
Antiepileptic Drugs, Fourth Edition, R.H. Levy, R.H. Mattson, and B.S. Meldrum,
Editors. 1995, Raven Press, Ltd.: New York. p. 99-110). Hop cht thir nghiém s6 6
duoc st dung qua duong miéng (p.o.). Déi v6i mdi thir nghiém trong s céc thir
nghiém dugc tién hanh trén hop chit tht nghiém, 40% dung dich géc
hydroxypropyl-y-xyclodextrin (Hp-B-CD) duogc didu ché dau tién va dugc st dung
dé bao ché hop chét thir nghiém s6 6 & cac ndng d6 mong mubn dé thir nghiém thong
qua duong miéng (p.o.). Cac ndng d(f) hop chét cubi cliing dugc st dung lam huyén
phu trong 20% Hp-B-CD. Dung dich 20% Hp-B-CD dugc st dung cho cdc nhom

chét dén thubc.
Céc chét phan ting t6i han

a) Dung dich chét din thubc
40% dung dich gbc hydroxypropyl-p-xyclodextrin (Hp-B-CD)
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b) Dung dich hén hgp

Tetracain (0,5% khdi lwong/thé tich dung dich) duogc bd sung timg giot tir 1o
nhé giot bang nhua vio mit cia tit ca cic con vt ma sau do sé tiép nhin su kich
thich dién thong qua céc dién cuc mang sung.
Dong vat va nghé chin nuodi

Cac con chudt nhét bi chimg bach tang CF s6 1 duc trudng thanh (26-35 g) thu
duoc tir Charles River, Portage, Michigan. Cac con vét dugc duy tri ché d6 an thich
hgp (Prolab RMH 3000) va cho phép tu do lai gén thirc 4n va nuéc, khong ké khoang
thoi gian ngén ching dugc dua ra khoi chuéng dé thir nghiém. Céc con vat méi day
dugc tiép nhan trong phong thi nghiém dugc cho phép da thdi gian dé diéu chinh sy
han ché thirc an va nude thich hop trong khi di qua trude khi duoc sit dung trong thir -
nghiém. T4t c4 céc con chudt dugc nht trong cc chudng bing nhwa trong cdc phong
dugc thiét ké dic biét c6 dd 4m dugc kiém soét, su trao dbi khong khi va chiéu sang
6 kidm soét (12 gidr chiéu sang - 12 gio t4t dén). Cac con vat dugc nhét, dugc cho
an, va dugc xir 1y theo cach phut hop véi cac gidi thiu trong cong bb cna hoi ddng

qudc gia, "Guide for the Care and Use of Laboratory animals."

Thiét ké thir nghiém
Céac phuong phép chung

Sy suy giam day than kinh van dong t5i thiéu (MMI): MMI cép tinh dugc danh
gi4 bing su két hop clia c4c nghién ctru truc tiép con vat c6 triéu chimg cong khai
ctia hé than kinh cta dong vat hodc chirc ning clia co. & chudt nhét, quy trinh quay
duoc st dung dé boc 10 su suy giam hé than kinh hodc co. Khi chudt nhit duoc dit
trén mot thanh quay voi tdc d6 6 vong/phiit, con vat c6 thé duy tri trang thai thang
bing ciia n6 trong khoang thdi gian dai. Con vét dugc xem 13 bi nhi&m doc néu nd

bi roi xudng thanh quay nay ba 14n trong khoang thdi gian 1 phit.
X4c dinh TPE: Cac nhom gbm c6 bdn con vét, mdi con vat dugc cho st dung

céc hop chét thir nghiém va mdi nhom duge thir nghiém tai mdt trong ndm diém thoi

gian: 0,25, 0,5, 1, 2 hodc 4 gi¢ sau khi diéu tri (White et al. 1995). TPE dugc xac
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dinh bang cach sir dung thir nghiém 6Hz (32mA). Thoi gian (0,25, 0,5, 1, 2 hoic 4
gio sau khi didu tri) v6i su bao vé t6i da dwoc quan sat dwgc xem 13 hidu qua cia

thoi gian dén dinh (Time of Peak Effect - TPE).

Tai TPE dugc x4c dinh trong thir nghiém nay, hodc dugc xac dinh trudc day,
céc hop chét duqc thir nghiém trong thir nghiém 6Hz (32 vd/hodc 44 mA), theo cac
lidu ding khéc nhau va bao gdm céc liéu ding dé tao ra su bao vé it hoic khong bao
vé dén bao vé toan bd. EDso va 95% khoang tin cy (CI) dugc tinh toan bing céach
str dung thir nghiém dang tin cdy trén chuong trinh may tinh trong phong thi nghiém
(Finney “Probit Analysis” 34d ED 1971, London: Cambridge University Press).

Su thu huyét thanh cho phép phan tich pK/pD: Trong céc thir nghiém khéc
nhau, cac con vat dugc hy sinh sau khi thit nghiém, va méu co thé va/hoic md ndo
(toan bd ndo) dugc thu dé dinh lugng céc mitc thudc. Ngay sau khi thit nghiém, cac
con vat bi chém diu va méu co thé dugc thu vao éng BD Vacutainer® chira
K2EDTA va duge 1am tan trén d4 cho dén khi ly tAm. Viéc ly tAm sau d6 (13000 -
18000 vong/phut, 5-7 phut), huyét twong dugc loai b6 va dugce chuyén vao éng ly
tdm nho duoc dan nhdn va dugc bao quan & nhiét do -80°C. Péi vé6i viee thu md
n#o, ndo dugc loai bd ngay sau khi chit dau va dugc déng bang nhanh. Mau déng

bang dugc dit trong 6ng ly tdm dugc dan nhén va dugc bao quéan & nhiét do -80°C.

Thir nghiém con dong kinh tdm thin - vin déng 6 Hz & chudt nht

Thir nghiém con dong kinh 6Hz dugc sir dung 1am md hinh cua cac con dong
kinh ria khang dugc ly. Con dong kinh 6Hz biéu 1§ tinh khang véi phenytoin,
carbamazepin, lamotrigin va topiramat (Barton et al. “Pharmalogical
characterization of the 6 Hz psychorhotor seizure model of partial epilepsy” Epilepsy
Research 2001, Vol. 47, pp. 217-222).
Phuong phép thir nghiém con dong kinh tam than - van dong 6 Hz

Céac con dong kinh chu yéu dugc gy ra & chudt thong qua su kich thich mang

simg (6Hz, 0,2 m gidy xung vudng goc, khoang thoi gian 3 gidy; Barton et al. 2001).
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Chudt dugc thir nghiém & 32mA hodc 44mA. Trudc khi kich thich, céc giot chira

0,5% tetracain dugc nho vao mdi mét. Cac con dong kinh xuét hién tir sy kich thich

mang simg trong thir nghiém nay dugc mé ta boi giai doan chimg giat rung t6i thiéu

bdi cac tap tinh tw dong ddp khudn bao gdm tinh trang bét tinh, chimg giat rung chan

trudc, chirg giat rAu mép, va dudi Straub. Céc con vét khong biéu hién céc tap tinh

nay dugc xem la dugc bao veE.

Bang 7: X4c dinh hiéu qua cua thoi gian dén dinh dbi voi hop chit s 6 (p.o.) trong

thir nghiém 6HZ (32mA).
# Su suy giam
day than kinh
. van dong quay /
Liéu dung (mg/kg, # dugc bao vé / # # dugc thu
p.0.) Thoi gian (gid) duoc thit nghiém nghiém

0,25 1/4 0/4
0,5 3/4 0/4
10 1 0/4 0/4
2 1/4 0/4
4 0/4 0/4
0,25 4/4 0/4
0,5 3/4 0/4
20 1 4/4 0/4
2 0/4 0/4
4 1/4 0/4

TPE dugc x4c dinh 13 0,5 gio.
Bang 8: Nghién ctru dap ing lidu diing d6i v6i hop chét s 6 trong thir nghiém 6Hz
(32mA va 44mA; 0,5 gi¢ TPE)

# Su suy giam

day than kinh
: véan ddng quay /
Lidu dung (mg/kg, | # dugc bao vé/# # dugc thir
Thir nghiém p.0.) dugc thir nghi€ém nghiém
6Hz 32mA 20 7/8 0/8
10 6/8 0/8
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5 2/8 0/8
2,5 1/8 0/8

ED,, (95% CI): 7,2 mg/kg (tir 4,2 dén 11,8)

6Hz 44mA 40 8/8 0/8
20 6/8 0/8
15 | 4/8 0/8
10 0/8 0/8

ED,, (95% CI): 16,1 mg/kg (tir 13,0 dén 20,1)

Céc vi du vé& ché phim tién doan

“Hoat chét” dugc str dung trong cac vi du nay d& cap dén hop chét c6 cong
thirc (1) cubi cing, mudi dugc dung cua ching, cac solvat va dang ddng phan hoa
hoc 1ap thé va tautome ciia chiing.
Céc vi du dién hinh vé cac cong thirc dé bao ché theo sang ché nhu sau:

1. Vién nén

Hoat chét tir 5 dén 50 mg
Di-canxi phosphat . 20mg

Lactoza 30 mg

B4t tan - 10 mg

Magié stearat 5mg

Tinh bdt khoai tay tuy y 200 mg

Trong vi du nay, hoat chit c6 thé dugc thay thé bing clng lugng véi lugng
bét ky ctia c4c hop chét theo sang ché, cu thé 13 bing cing lugng véi lugng bét ky
cia cac hop chit dugc lay 1am vi dy.

2. Huyén phi

Huyén phtl trong nuéc duqc‘di:éu ché dé str dung qua dudng miéng sao cho
mdi 1 mililit chtra tir 1 dén 5 mg .cﬁa mot trong céc hop chét c6 hoat tinh, 50 mg
natri carboxymetyl xenluloza, 1 mg natri benzoat, 500 mg sorbitol va nugc tuy y 1
ml.

3. Dung dich tiém
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Ché phdm ngoai dudng tiéu héa dugce didu ché bang cach khudy 1,5% theo
khéi lwong cia hoat chét theo sang ché trong 10% theo thé tich ctia propylen glycol
trong nudc.

4. Thubc mo

Hoat chét tir 5 dén 1000 mg
" Ruou Stearyl 3g

Lanolin 5g

Déau mé tring I5g

Nudce tuyy 100 g

Trong vi du nay, hoat chit c6 thé dugc thay thé bang mot clng lugng véi
lwong bit ky cta cac hop ,_chét theo séng ché, cu thé 1a bing cling hrong véi lugng
bét ky ciia cac hop chét duoc 14y [am vi du.

Céc bién thé hop 1y khong dugc xem 12 n3m ngoai pham vi clia sdng ché. Do
d6, 15 rang rang séng ché dugc mo ta c6 thé duge bién dbi theo nhidu cach bdi ngudi

¢6 hiu biét trung binh vé linh vuec.
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YEU CAU BAO HQ
1. Hop chét c6 cong thirc (I):

F N-N

N>\R1

hoic chét ddng phén 1ap thé cta né, trong d6:

R! dugc chon tr nhém bao gébm Ciealkyl, (Cs.sxycloalkyl)Cisalkyl, va
(Cizalkyloxy)Ci-salkyl;

mdi R? doc 1ap dugc chon tir nhém bao gém F, Cl, Cisalkyl, Cialkyloxy,
mono hodc polyhaloC1‘-3alkyl, va mono hoéc polyhaloCi-3alkyloxy;

nlasd nguyén dugc chon tir 1, 2 va 3;

hodc mudi dugc dung hodc solvat cia no.

2. Hop chét theo diém 1, hodc chét ddng phan lép thé clia né, trong do:

R! duge chon tir nhém bao gbm CH3CH,, CH3CH2CHa, (xyclopropyl)metyl,
(xyclobutyl)metyl, etyloxymetyl va metyloxymetyl; va cac bién con lai 13 nhu dugc
xéc dinh theo diém 1.

3. Hop chét theo diém 1 hoic 2, trong d6:.
mdi R? ddc 14p duge chon tir nhém bao gém F, Cl, CH3, CH30 va CF3; va cac

bién con lai 14 nhu dugc x4c dinh theo diém 1 hogc 2.

4. Hop chit theo diém bét ky trong s6 cac diém tir 1 dén 3, trong d6 hop chit nay

la:
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hoac

5. Hop chét theo diém bét ky trong sb cac diém 1 dén 4, trong d6 hop chit nay 1a:

F N—N>_)>

6. Duoc phdm chéra mdt lwgng diéu trj hidu qua ciia hgp chit theo diém bét ky

trong sb cac didm tir 1 dén 5 va chit mang hoic ta dugc dugce dung.

7. San phim chira: , , _
(a) hop chét nhu duge x4c dinh theo diém bét ky trong sb cac diém 1 dén 5;
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(b) chat cha van khong bién cdu mGluR2,
duéi dang ché phim két hop dé sir dung ddng thoi, riéng r& hogc 14n luot dé didu tri
ho#ic ngan ngira rdi loan hé than kinh trung wong dugc chon tir nhém bao gdm bénh
tam than phan liét (cu thé, tridu tring phu dinh hogc di ching cia ching), ri loan
lo 4u lan tda, r6i loan ludng cuc (I hoic II), chitng dau nira d4u, triéu chimg tAm 1y
va hanh vi cta ching sa st tri tué, bénh dong kinh hodc 16i loan co git, rdi loan

hoang s, chimg lo 4u va trdm cidm hdn hop va chitng s¢ khoang rong.

-80-





