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Sang ché d& cép dén ché phidm phdi hop chira chét diéu bién bién cdu dwong

(“PAM”) ctia phan nhém thu thé glutamat huéng chuyén hod 2 (“mGluR2”) hozc mudi

dugc dung hodc solvat ctia ching, hodc chét chi vén ¢6 vi tri gén két nguyén thuy khong

bi bién cu ciia hop chét thudc phan nhém thu thé glutamat huéng chuyén ho4 2 hoic

mubi duge dung hoic solvat ctia chung, va phéi tir protein tii synap 2A (“SV2A™).
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Linh vie k¥ thuét dwgc dé cap

Séng ché dé cap dén ché phidm phdi hop chira chit didu bién bién cAu duong
(“PAM”) cia phan nhoém thu thé glutamat huéng chuyén hoa 2 (“mGluR2”) hogc mudi
dugc dung hodc solvat cia chung, hodc chét chii van c6 vi tri gén két nguyén thuy khong
bi bién c4u cta hop chat thudc phan nhém thy thé glutamat huéng chuyén ho4 2 hoic

mudi duge dung hodc solvat cia chiing, va phdi tir protein tdi synap 2A (“SV2A”).
Tinh trang k§ thuit cia sdng ché

Bénh ddng kinh mo ta tinh trang bénh ly, trong d6 mdt ngudi cb cac con dong
kinh tai phat do mot qua trinh cin ban man tinh. Bénh dong kinh chi 12 biéu hién trén
1am sang, ch khong phai 1a mot loai bénh don nhat, do c¢6 nhidu thé va nguyén nhan
gy bénh dong kinh. St dung dinh nghia v& bénh ddng kinh nhu 1a hai hodc nhidu con
dong kinh vo ¢, ty 1& bénh ddng kinh dugc wéc tinh khodng tr 0,3 dén 0,5% & cac quin
thé dan cu khéc nhau trén toan thé gi6i, v6i ty 1¢ hién hanh cua bénh dong kinh duge

wéc tinh 1a tir 5 dén 10 nguoi trén 1000 nguoi.

Budc can ban trong viéc danh gia va kiém soét bénh nhan bi dong kinh 1a xac dinh
thé loai con dong kinh dd méc. Pac diém chinh phan biét céc thé loai con dong kinh I
liéu hoat dong dong kinh 13 timg phan (ddng nghia v6i con dong kinh cuc bd) hay toan
thé.

Céc con dong kinh cuc bd 1a cc con dong kinh trong d6 hoat dong dong kinh gi6i
han & céac khu vuc riéng r& ciia vo ndo. Néu hoan toan tinh téo trong con dong kinh, céac
biéu hién 1dm sang duoc coi tuong d6i don gian va con dong kinh nay duoc goi 1a con
dong kinh timg phin-don gian. Néu khong tinh tdo, con dong kinh nay dugc goi la con
dong kinh tung phan-phtrc tap. Mot phan nhém bd sung quan trong bao gdm céc con
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dong kinh ma bat dau nhu céc con dong kinh cuc bo va sau do6 lan rong toan bd vé nio,

cac con dong kinh nay dugc goi 1a cac con dong kinh cuc bd bi toan thé hod thir phat.

Céc con dong kinh toan thé lién quan dén cac ving khuéch tan ctia ndo hoat dong
dong thoi theo cach dbi xtmg hai bén. C4c con dong kinh vang ¥ thitc hodc con bé dic
trung boi mét y thire d6t ngdt trong thoi gian rat ngén nhung khong kem theo mét kiém
soat tu thé. Cc con dong kinh ving y thirc khong dién hinh bao gdm thoi gian mat y
thite kéo dai hon, khoi phét va hét con khong qué dot ngdt, va nhidu déu hidu van dong
rd rét hon co thé bao gém cac diu hiéu cuc bd hodc mdt bén. Cac con dong kinh co
clrng-co giat toan thé hodc cac con dong kinh con 16m, thé loai chinh ctia cac con dong
kinh toan thé, dic trung bdi khoi phat dot ngdt, khong ¢ dAu hiéu bao trude. Pha ban
dau cia con dong kinh thuong 1a co cing céc co bép, ho hép suy gidm, gia ting ddng ké
treong luc giao cam dan dén gia ting nhip tim, huyét 4p, va kich ¢ ddng tir. Sau 10-20
gidly, pha co cimg cua con dong kinh thuong tién trién thanh pha co giét, do cac ky gian
co chdng 1én ky co co truong luc. Céc ky gidn co gia tang tién trién cho dén két thuc
pha dot quy, thuong kéo dai it hon 1 phut. Pha sau dot quy dic trung béi viéc khong co
dap ung, mém nhiin co bép va ting tiét nude bot qua murc ¢6 thé gay thd loc xoc va téc
duong khi dao mot phan. C4c con dong kinh mét truong luc dic trung béi mét dot ngot
truong luc co tu thé kéo dai 1-2 gidy. Co giam thiéu y thtrc trong thoi gian ngin, nhung
thuong khong bi 1an 16n sau con ddt quy. Céc con dong kinh giat co ddc trung bdi co co

dot ngdt va trong thoi gian ngin ma c6 thé & mot phan cta co thé hozc toan bd co thé.

Protein tai synap 2A (“SV2A”) da dugc xac dinh 1a dich chdng co giat phd rong
{rén c4c md hinh bénh dong kinh timg phin hoc toan thé. Céc nghién ctu tién hanh trén
cdc mo hinh dong vat va md ciia ngudi goi y la thay dbi viéc biéu hién SV2A c6 vai trd
trong bénh dong kinh (dé tham khao xem tai liéu, vi du: () “Synaptic Vesicle Protein
2A: basic facts and role in synaptic function” European Journal of Neuroscience 2013,
c4c trang 1-11 ciia Mendoza-Torreblanca va cac ddng tac gia; (b) “Targeting SV2A for
Discovery of Antiepileptic Drugs”. cua Kaminski RM, va cac dong tAc gia trong:
Jasper's Basic Mechanisms of the Epilepsies [Internet]. Tai ban lan tht 4. Bethesda
(MD): National Center for Biotechnology Information ciia Noebels JL, Avoli M,
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Rogawski MA, va céac dbng tac gia bién tdp (MF); 2012. Tham khao tu:
http://www.ncbi.nlm.nih.gov/books/NBK98183/).

Vai trd chinh x4c ciia SV2A hién van chua rd, nhung cac nghién ctru goi y 1a
nhitng thay ddi trong viéc biéu hién ctia SV2A ¢6 anh hudng dén chic ning synap
(“Levetiracetam reverses synaptic deficits produced by overexpression of SV2A” PLoS
One 2011, Volume 6 (12), €29560 cua Nowack va cac ddng tac gid). Cling c6 tac gia
goiy la SV2A c6 vai tro then chét trong qué trinh xuit bao va tham gia vao dan truyén
thAn kinh (“Abnormal neurotransmission in mice lacking synaptic vesicle protein 2A
(SV2A)” Proc Nat Acad Sci USA 1999, 96, cac trang 15268-15273 cua Crowder va cac
ddng tac gid) va cac nghién ctru & chudt di lam bét hoat gen goi y 1a khdng c¢6 SV2A
din dén mét cén bing giita din truyén than kinh qua thu thé glutamat va GABA
(“Altered balance between excitatory and inhibitory inputs onto CA pyramidal neurons
from SV2A-deficient but not SV2B-deficient mice” J Neurosci Res 2012, 90, céc trang
2317-2327 ciia van Vliet va cic ddng tc gid). Giam biéu hién cia SV2A c6 thé 1a hiu
qua cta hoat dong cua con dong kinh va co6 thd lién quan dén tién trién cua bénh dong
kinh (“Decreased expression of synaptic vesicle protein 2A, the binding site for
levetiracetam, during epileptogenesis and chronic epilepsy” Epilepsia 2009, 50, cac
trang 422-433 cua van Vliet va cac ddng tac gia; “Down-regulation of synaptic vesicle
protein 2A in the anterior temporal neocortex of patients with intractable epilepsy” J
Mol Neurosci 2009, 39, c4c trang 354-359 cua Feng va cac ddng tac gia; “Expression
patterns of synaptic vesicle protein 2A in focal cortical dysplasia and TSC-cortical
tubers” Epilepsia 2009, 50, c4c trang 1409-1418 cta Toering va cac dong tac gia) va
gy con dong kinh & cdc bénh nhan ¢ khdi u ndo (“Expression of synaptic vesicle
protein 2A in epilepsy-associated brain tumors and in the peritumoral cortex” Neuro-

Oncology 2010, 12, c4c trang 265-273 cia de Groot va cac dong tac gid).

Céc phdi tir SV2A bao gdm levetiracetam (“The synaptic vesicle SV2A is the
binding site for the antiepileptic drug levetiracetam” Proc. Natl. Acad. Sci. USA 2004,
Vol. 101, cac trang 9861-9866 ctia Lynch va cac ddng tac gia), brivaracetam va
seletracetam (“Targeting SV2A for Discovery of Antiepileptic Drugs” cua Kaminski
RM, va cdc dOng tc gia trong: Jasper's Basic Mechanisms of the Epilepsies [Internet].
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tai ban 1dn tht 4. Bethesda (MD): National Center for Biotechnology Information (US);
2012, cta Noebels JL, Avoli M, Rogawski MA, va cac déng tac gia bién tdp. Co san &
http://www.ncbi.nlm.nih.gov/books/NBK98183/; “Levetiracetam reverses synaptic
deficits produced by overexpression of SV2A” PLoSone December 2011, Vol. 6(12),

29560 cuia Nowack va cac ddng tac gid).
Levetiracetam,  (-)-(S)-a-etyl-2-oxo-1-pyrolidin ~ axetamit hodc  (S5)-2-(2-

oxopyrolidin-1-yl)butanamit,

0]
0]

If

NH,

12 thude dong kinh. Thubc nay khong c6 hoat tinh trén cac mo hinh cép tinh truyén théng
(céc thtr nghiém con dong kinh do séc dién tbi da va pentylentetrazol) nhung da xac
dinh 12 ¢6 tac dung manh trén cdc md hinh bénh dong kinh man tinh va trén cac mo hinh
di truyén cta bénh dong kinh toan thé. Thubc nay da chimg té c6 khoang an toan cao so
véi cac thude thude dong kinh khac (“Levetiracetam: the preclinical profile of a new
class of antiepileptic drugs” Epilepsia 2001, 42 (Supplement 4), c4c trang 13-18 cua
Klitgaard). Thudc nay duge bén trén thi trudng dudi nhan hi¢u Keppra®, & dang vién
nén, dung dich ubng, va dang c6 dic pha thanh dung dich tiém truyén. Keppra® di duoc
cho phép luu hanh & Chéau Au ¢ dang liéu phap don thubc & cac bénh nhan > 16 tudi
méi duge chin doan méc bénh dong kinh, nham diéu tri cac con dong kinh (con co giat)
khéi phét- ting phan kém theo hogc khong kém theo toan thé ho4 thtr phat va dudi dang
liéu phéap bd trg dé st dung v6i cac thudc dong kinh khac nhdm diéu tri cdc con dong
kinh khé1i phéat- tmg phén kém theo hoic khong kém theo toan thé hoé & cac bénh nhan
> 1 thang tudi; con dong kinh git co ¢ cac bénh nhan > 12 tudi kém theo bénh dong
kinh gidt co & thanh thiéu nién; va con dong kinh co cing-co giat toan thé nguyén phat
& c4c bénh nhan > 12 tudi bi bénh dong kinh toan thé tu phat (www.ema.europa.eu).
Keppra® ciing da duge cho phép luu hanh & My dudi dang liéu phap bd trg dé didu tri
con dong kinh khéi phat- timg phan & cac bénh nhan > 1 thang tudi; cac con dong kinh

giat co & bénh nhan > 12 tudi bi bénh ddng kinh giit co ¢ thanh thiéu nién; va cac con

4 -
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dong kinh co cting-co giat toan thé nguyén phat & cac bénh nhan > 6 tudi bi bénh dong
kinh toan thé ty phat. Keppra XR®, ciing c6 san dudi dang vién nén giai phéng kéo dai,
da dugce cho phép luu hanh ¢ My dé didu tri bd trg cac con dong kinh khéi phat timg
phdn & cdc bénh nhan > 16 tudi va bi bénh dong kinh

(http://www.accessdata.fda. gov/scripts/cder/drugsatfda/index.cfm).

Brivaracetam, chit ddng ding 4-n-propyl cta levetiracetam, (25)-2-[(4R)-0x0-4-

propyl-pyrolidin-1-yl]butanamit,

N

7

0]
0]

NH,

dang & giai doan thir nghiém 1am sang va duoc khao sat dudi dang liéu phép don thubc
cho céac con dong kinh khéi phat- timg phan va dau day than kinh sau bénh ecpet va
dudi dang lidu phép bb trg cho céc con dong kinh khoi phat- timg phan dai ding, bénh
Unverricht-Lundborg ¢ thanh thiéu nién va nguoi trudng thanh va trong bénh dong kinh

nhay cam anh sang (www.clinicaltrials.gov).

Seletracetam, (28)-2-[(4S)-4-(2,2,-diflovinyl)-2-oxo-pyrolidin- 1-yl]butanamit,

F
N
F

NH> d5 dugc thr nghiém trong céc thir nghiém lam sang.

Quy trinh d8 didu ché ba hop chit nay 1a da biét trong tai liéu chuyén nganh. Vi
du, quy trinh didu ché Levetiracetam dugc boc 19, vi du, trong EP 0 162 036 va trong
GB 2 225 322. Quy trinh dé didu ché Brivaracetam dugc bdc 10, vi du, trong WO
01/62726. Quy trinh dé didu ché Seletracetam 12 da biét, vi dy, theo WO2005/121082.
Quy trinh diéu ché khac ctia ba hop chét nay duge boc 1§ trong EP1806339.
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Céac thudc ddng kinh di x4c dinh 1a hitu ich trong céc ching rdi loan than kinh
va bénh tAm than, bao gém con dau than kinh, bénh nhirc ntra d4u, chtimg run vd cin va
trong trudng hop lo ling, tAm than phan liét va chimg r6i loan ludng cuc (“Antiepileptic
drugs in non-epilepsy disorders. Relations between mechanisms of action and clinical
efficacy” CNS Drugs 2008, Vol. 22(1), cic trang 27-47 cia Landmarck; “Antiepileptic
drugs in migraine: from clinical aspects to cellular mechanisms” Trends in
Pharmacological Sciences 2007, Vol. 28(4), cac trang 188-195 cua Calabresi va cac
ddng tac gia; “The neurobiology of antiepileptic drugs for the treatment of nonepileptic

conditions” Nat Med 2004, Vol. 10, cac trang 685-692 cuia Rogawski va Loscher).

Levetiracetam da x4ac dinh 12 hitu hiéu hodc ¢6 tiém nang hiru hiéu trong phé rong
cac chimg rdi loan than kinh tAm thin bao gdm cac chimg 161 loan tAm trang (“‘Potential
of levetiracetam in mood disorders: a preliminary review” CNS Drugs 2006,
Vol. 20, céc trang 969-979 cia Muralidharan va Bhagwagar; “The role of
anticonvulsant drugs in anxiety disorders: a critical review of the evidence” J Clin
Pshycopharmacol 2007, Vol. 27, céc trang 263-272 cua Mula va céc dong tc gid), cc
chimg rdi loan lo ling (“Levetiracetam as adjunctive therapy for refractory anxiety
disorders” J Clin Psychiatry 2007, Vol. 68, cac trang 1010-1013 cua Kinrys va cac dong
tac gia; “Levetiracetam in social phobia: a placebo controlled pilot study” J
Psychopharmacol 2005, Vol. 19, c4c trang 551-553 cuia Zhang va céc ddng tac gi;
“ evetiracetam for treatment-refractory posttraumatic stress disorder” J Clin Psychiatry
2006, Vol. 67, cac trang 211-214 cua Kinrys va céc ddng tac gia), con dau (“Specific
effect of levetiracetam in experimental human pain models” Eur J Pain 2006, Vol. 10,
cac trang 193-198 ciia Enggaard va cac ddng tac gia; “Levetiracetam as an adjunctive
analgesic in neoplastic plexopathies: case series va commentary” J Pain Palliative Care
Pharmacother 2005, Vol. 19, cac trang 35-43 ctia Dunteman; “Levetiracetam in the
treatment of neuropathic pain: three case studies” Clin J Pain 2004, Vol. 20, céac trang
33-36 cua Price), cac ching 161 loan véan dong (“The effect of levetiracetam on essential
tremor” Neurology 2005, Vol. 64, cac trang 1078-1080 cia Bushara va cic dong tc
gia; “Levetiracetam as a treatment for tardive dyskinesia: a case report” Neurology

2003, Vol. 61, cc trang 419 cia McGavin va cac ddng tac gia; “Effects of levetiracetam

-6 -
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on tardive dyskinesia: a randomized, double-blind, placebo-controlled study” J Clin
Psychiatry 2008, Vol. 69, cac trang 546-554 cia Woods va cac ddng tac gia; “Treatment
of tardive dyskinesia with levetiracetam in a transplant patient” Acta Neurol Scand
2008, Vol. 117, cac trang 351-353 cla Zivkovic va cac dong tac gia; “Dramatic response
to levetiracetam in post-ischaemic Holmes’ tremor” J Neurol Neurosurg Psychiatry
2007, Vol. 78, cac trang 438-439 cua Striano va cac ddng tac gia) va thudc nay duge
nghi ng¢ c6 tadc dung tiém nang c6 loi cho chitc ning nhan thic (“Levetiracetam: An
improvement of attention and of oral fluency in patients with partial epilepsy” Epilepsy
Research 2006, Vol. 68, cic trang 181-188 cua Piazzini va cac dong tac gia;
“Levetiracetam improves verbal memory in high-grade glioma patients” Neuro-
oncology 2013, Vol. 15(2), cac trang 216-223 cua de Groot va céc dong tac gia;
“Reduction of hippocampal hyperactivity improves cognition in amnestic mild
cognitive impairment” Neuron 2012, Vol. 74, c4c trang 467-474 cua Bakker va cac
dong tac gia; dé tham khao: “The cognitive impact of antiepileptic drugs” Ther Adv
Neurol Disord 2011, Vol. 4(6), cac trang 385-407 cta Eddy va cac ddng tac gia va cac
tai lidu trich dan trong d6; “Levetiracetam in the treatment of childhood epilepsy”
Neuropsychiatric Disease and Treatment 2007, Vol. 3(4), céc trang 409-421 cia
Wheless), va cdc triéu ching hanh vi trong bénh sa sut tri tu¢ (“The efficacy and safety
of newer anticonvulsants in patients with dementia” Drugs Aging 2012, Vol. 29(8), cac
trang 627-637 ciia Dolder va Nealy). Cac dit li¢u trén dong vat va mot vai thir nghiém
1Am sang so bd goi y 1a levetiracetam co thé ¢6 tiém ning han ché bénh dong kinh sau
chén thuong, nhu bénh do trang thai dong kinh, tdn thuvong nio do chan thuong va con
dot quy thiéu mau, va thubc nay dudmg nhu ¢6 céc tic dung bao vé than kinh. Tiém ning
cua levetiracetam trong viéc lam giam gy con dong kinh hodc chimg r6i loan chirc ning
nhan thtre vin can dugc khing dinh bing céc nghién ctu trén dong vat va ldm sang
(tham khao: “Prevention or modification of epileptogenesis after brain insults:
experimental approaches and translational research” Pharmacol Rev 2010, Vol. 62, 668-
700 cta Loscher va Brandt; “Prospects of levetiracetam as a neuroprotective drug
against status epilepticus, traumatic brain injury and stroke” Front. Neur.2013, 4:172.
Doi: 10.3389/fneur.2013.00172 cta Shetty) do thubc nay thé hién hoat tinh chéng dong
kinh & md hinh gdy dién giat & chudt nhét va chudt cng. Cling c6 tac gia goi ¥ 1a
-7 -
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levetiracetam (¢ ché giai phong glutamat (“Levetiracetam inhibits glutamate
transmission through presynaptic P/Q-type calcium channels on the granule cells of the
dentate gyrus” British Journal of Pharmacology 2009, Vol. 158, cac trang 1753-1762

cua Lee va cac dong tac gid).

Seletracetam va Brivaracetam, di dugc xac dinh lam giam muc d nghi€m trong
ctia chung rdi loan treong lye co & md hinh chudt ddng dot bién dt? va co thé hitu ich &
mdt sd bénh nhan méc cac ching r6i loan van dong va loan truong luc (“Brivaracetam
and seletracetam, two new SV2A ligands, improve paroxysmal dystonia in the dt*
mutant hamster” European Journal of Pharmacology 2008, Vol. 601, cdc trang 99-102

ctia Hamann va cac dong tac gia).

Chét didu bién bién cdu duong cia mGluR2 gan day da xuét hién nhu mot cach
didu tri m6i c6 nhidu htra hen dé didu tri mot vai ching réi loan ciia hé than kinh trung
uvong (CNS), ké ca bénh dong kinh, va mot vai PAM mGluR2 hién dang ¢ giai doan thw
nghiém lam sang dé diéu tri bénh tam than phan liét, va ching trdm cam-lo ling
(www.clinicaltrials.gov, xem vi du: INJ-40411813/ADX71 149 cua Addex Therapeutics
va Janssen Pharmaceuticals, Inc.). Ggi y ban dAu 13 cac thube 1am mét din truyén qua
glutamat co thé hitu hidu trong diéu tri bénh dong kinh xuét phét tir cac nghién ciru
khong phai trén 1am sang cAp tinh véi cac chét chu van thu thé mGlu2/3 hdn hop
(“Glutamate metabotropic receptors as targets for drug therapy in epilepsy” Eur J
Pharmacol. 2003, Vol. 476, c4c trang 3-16, ciia Moldrich va cac dong tac gia).
LY379268 va LY389795, hai chét chii van thu thé mGlu2/3, dugc xac dinh la khong ¢6
tac dung e ché cac con dong kinh MES véi cic lidu ding 1én dén gay tdn thuong van
dong nhung c6 hiéu qué trén md hinh 6 Hz theo cach phu thudc-lidu dung (“Comparison
of the effect of glutamate receptor modulators in the 6 Hz and maximal electroshock
seizure models” Epilepsy Research 2003, Vol. 56, c4c trang 17-26 cua Barton va cac
ddng tac gid). Su dung lién tuc chit chi vin mGlu2/3 nghich ly 1a gdy cam Ung hoat
dong dong kinh trong c4c nghién ctru doc tinh hoc kéo dai (“Efficacy and tolerability of
an mGlu2/3 agonist in the treatment of generalized anxiety disorder”
Neuropsychopharmacology. 2008, Vol. 33(7), céac trang 1603-10 cua Dunayevich va
cac dong tac gia). Tac dung nghich ly nay co thé c6 lién quan dén cac thay d6i do cam

_8-
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ung boi cht chi van vé tinh nhay cam cua hé thu thé (mién dich nhanh), nhung tuy
nhién khdng dugce ghi nhan trén cac md hinh tién 14m sang cta bénh dong kinh. Chét
didu bién bién chu dwong, tréi lai, diu bién qua trinh din truyén thin kinh dang dién ra

nhung khong kich thich truc tiép, do d6 giam thidu nguy co ¢6 mién dich nhanh.

Trudce khi ¢6 hoat dong dong kinh, xdc dinh c6 gia ting glutamat ngoai bao o
ving hai ma cia nguoi va duy tri gia ting nay trong subt hoat dong giy dong kinh
(“Extracellular hippocampal glutamate and spontaneous seizure in the conscious human
brain” Lancet 1993, Vol. 341(8861), cac trang 1607-10 ciia During va Spencer), do d6
chirng té cho ly thuyét 1a giam ndng d6 glutamat c6 thé c6 loi trong diéu tri bénh dong
kinh. Trén thuc té, trong qua trinh hoat dong ddng kinh ndng do glutamat gia ting dén
céc ndng do co thé gay doc than kinh. Hoat dong dong kinh dan dén gy hu hai cAu tric
tién trién & ndo nguoi, gy cam Gng hon nita céc bat thudong vé chuyén hod glutamat
(“Glutamate-glutamine cycling in the epileptic human hippocampus” Epilepsia 2002,
Vol. 43(7), c4c trang 703-10 cla Petroff va cac dbng tac gia). Do do, chit didu bién
bién cAu dwong mGluR2 hodc chét chi1 van mGIuR2 ¢6 vi tfi ghn két nguyén thuy khong
bi bién céu ¢6 thé duoc cho 1a bao vé khai cac hu hai noron do cam Ung bdi con dong

kinh.

W02009/033704 va WO2010/130424 d& cép dén céc chét didu bién bién chu
dwong mGluR2, viéc st dung ching va cac quy trinh tong hop cac hop chét nay.
WO1997/18199 va WO02003/104217 d& cap dén cac hoat chit didu bién thy thé axit
amin kich thich ma sau d6 da chiing to c6 hoat tinh chit chi van ¢6 vi tri gin két nguyén
thuy khong bi bién cdu mGlu2/3 (xem vi du, The Journal of Pharmacology and
Experimental therapeutics Vol. 321, No. 1, cdc trang 308-317 (2007) cia Rorick-Kehn
va c4c dong tac gid), cdc tai liéu khoa hoc va sang ché khac nita dé cap dén céc vi du bd
sung vé cac hop chét c6 hoat tinh chét chlt van ¢6 vi tri gin két nguyén thuy khong bi
bidn chu mGlu2/3, va WO02008/150233 d& cap dén cac hop chat c6 hoat tinh hoat hod

bién cau mGIuR2.

Céc thube dong kinh hién c6 khong chi énh hudng dén din truyén glutamat. Co
ché tac dung cua céc thube nay néi chung la lam bién ddi su can bang gilta dan truyén
kich thich (qua trung gian glutamat) va uc ché (qua trung gian GABA) (“Antiepileptic
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drugs in non-epilepsy disorders: relations between mechanisms of action and clinical

efficacy” CNS Drugs 2008, Vol. 22(1), céc trang 27-47 cta Johannessen Landmark).

Yéu t6 han ché dang ké viéc sir dung céc phdi tir SV2A 12 kha ning dung nap va
profin tc dung phu. Vi du, lidu hitu hiéu cta levetiracetam cho cac con dong kinh khéi
phat- tung phan 12 1000 mg, 2000 mg, va 3000 mg, cho dung hai lan/ngdy. Cac tac dung
phu duoc ghi nhin d6i véi levetiracetam bao gdm hanh vi hung hing hodc céu gian, lo
léng, thay dbdi tinh cach, cam gidc 6n lanh, ho hodc khan giong, khéc, mét nhan cach,
tiu chay, khd miéng, sang khodi, s6t, cam giac khé chiu noi chung hodc dm mét, dau
déu, thé qud nhanh, nhip tim khong déu, kich Gmg, dau khép, chéan an, dau ving dudi
thét lung hodc bén suon, trdm cam tinh thn, dau bép co va con dau, budn non, tiéu tién
dau hozic khé hodc, hoang tuéng doan nhén, phn tng nhanh hodc phan Umg qui mirc
vé& mit cam xuc, tim trang thay ddi nhanh chéng, bdn chdn, rung, run, thd ndng, budn
ngu hodc ngu gat bét thuong, dau hong, ngat mili hodc chay nudce miii, ra md hoi, khé
ngl, mét moi bt thuong hodc yéu mét va ndn mira. Do do, van c6 nhu cau cung cép
bién phép didu tri hitu hidu véi lidu dung thdp hon c6 hiéu qua ctia levetiracetam va c6
profin tac dung phu c6 lgi hon dé diéu tri bénh dong kinh va cac chirng 161 loan bénh ly
¢6 lién quan, khong chi cho ngudi truéng thanh ma ca cho nhém bénh nhan nhi khoa.
Ban chit ky thuit cla sing ché

Sang ché d& cap dén ché phim phdi hop chira:

(a) phéi tir protein tui synap 2A (“SV2A”); va
(b) chit didu bién bién cdu duong (“PAM”) ctia hop chét thudc phan nhom thy
thé glutamat huéng chuyén hod 2 (“mGIuR2”) hodc mudi dugc dung hodc
solvat cia chung, hodc chét chil van ¢6 vi tri gin két nguyén thuy khong bi
bién cdu ctia hop chit thudc phan nhém thu thé glutamat huéng chuyén ho4
2 hodc mudi duoc dung hodc solvat clia chiing.
M5 ta vin tit cdc hinh vé

Fig. 1: Dép tng lidu ding dé xdc dinh EDso trong thit nghiém 6Hz 44mA a6i véi

Hop chét s6 2 va LEV don doc va phdi hop.
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Fig. 2: Phan tich dd thi ndng @6 cho ché phdm phéi hop Hop chét sb 1 véi
levetiracetam (LEV) trong thir nghiém 6Hz (44 mA). Céc gia tri EDso ban dau (néu duéi
day) dugc xé4c dinh cho ca Hop chit s6 1 va LEV (céc diém dit lidu trén truc x va truc
y; hinh thoi mau den). Puong cong tinh ly thuyét ndi cac gia tri EDso da tinh cho hai
hop chat (duong k& lién mau den). EDso 1y thuyét (+ SEM) cho ba ché phim phbi hop
5 1¢ lidu dung cb dinh (LEV: Hop cht sb 1) dugc v& do thi: 1:3 — hinh vudng ddc/vach
lidn mau den, 1:1 —hinh tam gidc nguge ddc/vach lién mau den, va 3:1 — hinh tam giac
xudi dac/vach lién mau den. Cac lidu dung diéu tri thtr nghiém ban dau thu dugc tir cac
gia tri ly thuyét va dugc diéu chinh theo tdc dung nhén thdy. Céc gia tri EDso (+ SEM)
duogc xé4c dinh trén thuc nghiém cho tung ché phim phéi hop ty 18 lidu dung cb dinh
cling dugc thé hién: 1:3’ — hinh vudng rdng /vach dit quang, 1:1” — hinh tam gi4c ngugc
rdng/vach dat quing, va 3:1° — hinh tam gidc xudi rong/vach dut quang. So sanh gilta
cic gia tri EDso ly thuyét va duge x4c dinh trén thuc nghiém bang cach st dung kiém
dinh-t (***P<0,001). N=8/nhém. Trén Fig. 2, ty 1¢ gitta LEV va Hop chét s6 1 duoc néu

nhu dudi day:

Ty 16 LEV : Hop chét sd 1

#® 13

A 101

¥ 31

B 1:3°

--Zx-- 1117 EDso (LEV) = 345 mg/kg (211-485) (trong mang bung,

T i.p.)
EDso (Hop chét s 1) = 10,2 mg/kg (3,1-12,4) (dudi da)
(s.c)

Fig. 3: Nghién ctru phéi hop Hop chat s6 25-a v6i levetiracetam (LEV) trong thu
nghiém 6Hz (44 mA). O liéu dung 10 mg/kg dudi da, Hop chét sb 25-a 1am ting cong
hiéu cia LEV, dén dén tang khoang 70 ]in EDso. Didu nay goiy 1a co mbi lién hé dugc
luc hoc ¢6 loi.

Fig. 4: Cac nghién ciu phéi hop Hop chét sb 2-a véi levetiracetam (LEV) trong
thir nghiém 6 Hz (44 mA). O lidu ding 10 mg/kg dudi da, Hop chét sb 2-a lam ting
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cong hiéu ciia LEV, din dén ting khoang 35 1an EDso. Diéu nay goi ¥ 1a 6 mbi lién hé

dugc lue hoc c6 lgi.

Fig. 5: Céc nghién ctru phdi hop Hop chét s6 6-b vdi levetiracetam (LEV) trong
thir nghiém 6 Hz (44 mA). O lidu ding 10 mg/kg p.o., Hop chét sb 6-b 1am ting cong
hiéu ctia LEV, dan dén ting khoang 100 1An EDso. Didu nay goiy la c6 moi lién hé duoc

luc hoc ¢6 loi.

Fig. 6: Cac nghién ctru phdi hop LY-404039 vdi levetiracetam (LEV) trong thir |
nghiém 6Hz (44mA). 3 lidu dung 5 mg/kg dudi da, LY-404039 1am ting cong hiéu cia
LEV, din dén tang khoang 27 1in EDso. Diéu nay goi y 12 ¢6 mbi lién hé duoc luc hoe

c6 loi.
M5 ta chi tiét sang ché

Theo phuong an cu thé, sang ché nhur dugc md ta trong ban mo ta nay dé cap dén

duoc pham phdi hop, cu thé 1a san pham dugc pham phdi hop, bao gom:

(a) phbi tir protein tii synap 2A (“SV2A™); va

(b) chét didu bién bién cdu duong (“PAM”) cua hop chét thudc phan nhom
thu thé glutamat huéng chuyén hoa 2 (“mGluR2”) hodc mudi duge dung
hoic solvat cta chung, hodc chét cha van ¢6 vi tri gén Kkét nguyén thuy
khong bi bién chu ctia hop chét thudc phan nhom thu thé glutamat huéng
chuyén hoa 2 hodc mudi duge dung hoic solvat clia né; va

(¢) it nhat mot chat mang duoc dung.

Theo phuong 4n khéc, sng ché dé cap dén ché pham phdi hop duge dé cap trong

ban md ta nay dé s dung lam thudc.

Mot phuong an khéc cia sang ché @ cap dén viéc st dung ché pham phéi hop
dugc dé cap trong ban md ta nay dé san xuét thudc hodc dugc phém dé diéu tri hodc
ngin nglra bénh dong kinh va céc chimg rdi loan ¢6 lién quan; con dau than kinh; bénh
nhirc nira diu hodc bénh dau diu khang thudc va chung rbi loan ludng cuc va cdc ching

r6i loan c6 lién quan.
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Mot phuong én khéc ctia sang ché d& cap dén viéc sir dung ché phém phbi hop

duoc dé cap trong ban mo ta nay dé san xuat thudc hodc duge phdm dé bao vé than kinh.

Mot phuong an khac cua sang ché d& cap dén viéc st dung ché phdm phdi hop
dugc dé cip trong ban md ta nay d8 san xuét thudc hoic dwgc phim dé ngan ngira gay

con dong kinh.

Mot phuong 4n khéc dé cap dén viéc diéu tri hodc ngin nglra bénh dong kinh va
cac chung r6i loan ¢6 lién quan; con dau than kinh; bénh nhtrc nira dAu hozc bénh dau
dAu khang thudc; va ching roi loan ludng cuc va cic ching r6i loan ¢6 lién quan cho
mot dbi tuong bao gdm budc cho dbi twong can diéu tri nay ding ddng thoi hodc tuan
tw phdi tir protein tii synap 2A (“SV2A”); va chét diéu bién bién cdu duong (“PAM”)
cta hop chit thugc phan nhém thu thé glutamat huéng chuyén hoa 2 (“mGIluR2”) hoic
mubi dugce dung hodc solvat ctia chiing, hodc chét chu véan c6 vi tri gin két nguyén thuy
khong bi bién chu ctia hop chét thudc phan nhom thy thé glutamat huéng chuyén hoa 2
hogc mubi dugc dung hodc solvat cia chung, v6i lwong ma s€ hitu hiéu diéu tri khi phéi

tr SV2A va hop chit mGluR2 dugc st dung ddng thoi.

Mot phuong an khac dé cap dén ché phim phéi hgp nhu dugc dé cap trong ban
md t& nay dé bao vé than kinh; hodc ché pham phéi hgp nhu duge dé cap trong ban md

ta nay dé st dung d& bao vé than kinh.

Mot phwong én khac dé cap dén ché phdm phéi hop nhu dugc dé cap trong ban
md ta nay dé ngin ngira gdy con dong kinh; hodc dén ché phdm phéi hop nhu dugc dé

cap trong ban mo ta nay dé st dung dé ngin ngira gy con dong kinh.

Theo phuong an khéc, sang ché de cép dén phuong phép diéu tri hodc ngan ngira
bénh dong kinh va céc chimg 161 loan c6 lién quan; con dau thén kinh; bénh nhtc nua
dau hoic bénh dau dau khang thudc; ching roi loan ludng cuc va céc ching roi loan ¢

lién quan & cac bénh nhan bao gdm cho ding ché pham phdi hop lidu dung cb dinh cta:

(a)  phdi tir protein tui synap 2A (“SV2A”); va
(b)  chét diéu bién bién cau duong (“PAM”) clia hop chét thudc phan nhém

thu thé glutamat hudng chuyén ho4 2 (“mGluR2”) hodc mudi dugc dung hoic
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solvat cia ching, hodc chit cht van ¢6 vi tri gén két nguyén thuy khong bi bién
chu cta hop chét thudc phan nhom thu thé glutamat huéng chuyén ho4 2 hoc

mudi dugc dung hodc solvat ciia chung,

v6i lwong ma s& hitu hidu didu tri khi phéi tt SV2A va hop chét mGIluR2 duoc sir dung
dong thoi.

Theo phuong an khac, sang ché d& cap dén phuong phap bao vé than kinh véi

ché pham phdi hop nhu duge xé4c dinh trong ban md ta nay.

Theo phuong an khéc, sang ché d& cap dén phuong phap chéng dong kinh bing

ché pham phéi hop nhu dugce xé4c dinh trong bin mo ta nay.

Mot phuong an khac dé cap dén phuong phéap diéu tri hoic ngin nglra bénh dong
kinh va cac chliing rbi loan c¢6 lién quan; con dau than kinh; bénh nhitc nira dau hoic
bénh dau dau khéng thudc; ching r6i loan ludng cuc va cac chiing r6i loan ¢6 lién quan,
phuong phéap nay bao gdm budce st dyng mot lugng hitu hi¢u dung dé didu tri bénh cla

ché phém phéi hop hoidc san pham chtra ché phém phéi hop chua:

(a) phdi tir protein ti synap 2A (“SV2A”); va

(b)  chét didu bién bién clu duong (“PAM”) ctia hop chét thudc phan nhom
thu thé glutamat hudng chuyén hoa 2 (“mGluR2”) hodc mubi duoc dung hodc
solvat cua chung, hodc chit cht van c6 vi tri gén két nguyén thuy khong bi bién
cAu cta hop chit thudc phan nhom thu thé glutamat hudng chuyén hoa 2 hodc

mudi duge dung hodc solvat ciia ching,
cho dbi twong can diéu tri ndy, nhu la dong vat mau néng, cu thé 12 nguoi.

Mot phuong an khac dé cap dén phuong phap bao vé than kinh, phuwong phéap nay
bao gdm bude st dung mot lugng hitu hidu dung dé diéu tri bénh cua ché phdm phéi

hop hodc san phim chira ché phim phéi hop chtra:

(a)  phdi tir protein thi synap 2A (“SV2A”); va
(b) chét didu bién bién cAu duong (“PAM”) ctia hop chit thudc phan nhom

thu thé glutamat huéng chuyén ho4 2 (“mGluR2”) hogc mudi duoc dung hodc
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solvat ctia ching, hodc chit cht van ¢6 vi tri gin két nguyén thuy khong bi bién
chu ctia hop chét thuoc phén nhom thu thé glutamat hudng chuyén hod 2 hoic

mubi dugc dung hodc solvat clia chung,
cho ddi twong can dicu tri nay, nhu 1a dong vat mau nong, cu thé 1a nguoi.

Mot phuong an khac dé cap dén phuong phép chéng dong kinh, phuong phép
nay bao gdm buée sir dung mt lugng hitu higu dung dé didu tri bénh cia ché pham phdi

hop hodc san pham chira ché phim phéi hop chua:

(a)  phdi t protein tii synap 2A (“SV2A”); va

(b) chét didu bién bién cdu dwong (“PAM”) ctia hop chét thudc phan nhom
thu thé glutamat hudng chuyén ho4 2 (“mGluR2”) hodc mudi duoc dung hodc
solvat clia chung, hodc cht chi van c6 vi tri gin két nguyén thuy khong bi bién
cAu cua hop chét thudc phan nhom thu thé glutamat hudng chuyén hoa 2 hogc

mudi duge dung hodc solvat ciia ching,
cho dbi twong can diéu tri ndy, nhu la dong vat méau nong, cu the la nguoi.

Theo mdt phuong an bd sung, séng ché d cap dén dugc phim hogc thuong pham
chira ché phdm phéi hop theo sang ché nhu dugc mo ta trong ban mo ta nay, cu thé 1a
kém theo hudng din su dung, dé s dung chiing ddng thoi, riéng r& hodc tudn tw nham
didu tri hodc ngan nglra bénh dong kinh va céc chimg r6i loan ¢4 lién quan; con dau than
kinh; bénh nhttc nira dau hoic bénh dau dau khang thudc ludng cuc; va cac ching roi

loan c6 lién quan.

Theo mot phuong 4n bd sung, sang ché dé cap dén duoc pham hogc thuong phim
chtra ché phim phdi hop theo sang ché nhu dugc mo ta trong ban mo ta nay, cu thé 1a
kém theo hudng din st dyung, dé st dung chiing ddng thoi, riéng r& hodc tun tw nhim

bao vé than kinh.

Theo mot phuong an bd sung, sang ché dé cap dén dugc pham hozc thuong phim
chtra ché phim phéi hop theo sang ché nhu duge mo ta trong ban mo ta nay, cu thé 1a
kém theo huéng dan st dung, dé str dung ching ddng thoi, riéng 1& hodc tudn tu dé

chbng dong kinh.
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Theo phuong 4n khéc, sdng ché dé cap dén ché pham phéi hop chira mot lugng
hitu hidu dimg dé didu tri bénh két hop ding cho bénh dong kinh va cdc chimg rdi loan
¢6 lién quan; con dau than kinh; bénh nhttc nira dau hodc bénh dau dau khang thudc;

chig rdi loan ludng cyc va cac chimg rdi loan ¢6 lién quan; cua:

(a)  phdi ti protein tii synap 2A (“SV2A”); va

(b)  chit didu bién bién clu duong (“PAM”) ctia hop chét thudc phan nhém
thu thé glutamat hudng chuyén hod 2 (“mGIluR2”) hodc mubi duge dung hoic
solvat ctia chung, hodc chét chii van ¢6 vi tri gén két nguyén thuy khéng bi bién
chu cua hop chét thuoc phan nhom thy thé glutamat huéng chuyén hoa 2 hoic

mubi dugc dung hoidc solvat ciia chung, va it nhAt mot chit mang duge dung.

Theo phuong &n khac, sang ché dé cap dén ché pham phéi hop chira mot lugng
hitu hiéu dung d8 didu tri bénh két hop dudi dang chét bao vé than kinh, cta:

(a)  phdi ti protein ti synap 2A (“SV2A”); va

(b)  chét didu bién bién chu duong (“PAM”) cia hop chit thude phan nhém
thu thé glutamat huéng chuyén hod 2 (“mGluR2”) hodc mubi duoc dung hodc
solvat ctia chung, hodc chét chti van c6 vi trf gén két nguyén thuy khong bi bién
chu cua hop chét thuoc phan nhém thu thé glutamat huéng chuyén hoa 2 hodc

mubi duge dung hoic solvat cua ching, va it nhat mot chit mang duoc dung.

Theo phuong 4n khéc, sang ché @& cap dén ché phim phéi hop chira mot lugng

hitu hiéu ding dé didu tri bénh két hop ngén ngira gy con dong kinh, cia:

(a)  phdi ti protein tai synap 2A (“SV2A”); va

(b)  chét didu bién bién chu duong (“PAM”) clia hop chat thude phan nhom
thu thé glutamat huéng chuyén hod 2 (“mGluR2”) hogc mudi duoc dung hodc
solvat cua ching, hodc chét cht van c6 vi trf gin két nguyén thuy khong bi bién
chu ctia hop chét thudc phan nhom thu thé glutamat huéng chuyén ho4 2 hoic

mudi duge dung hodc solvat cua ching, va it nhat mot chit mang dugc dung.
Theo phuong an khac, sang ché dé cap dén viéc st dung:

(a)  phdi tlr protein tai synap 2A (“SV2ZA”); va
- 16 -
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(b)  chét didu bién bién cdu dwong (“PAM™) cua hop chit thudc phan nhém
thu thé glutamat hudng chuyén hoa 2 (“mGIuR2”) hoac mubi dugc dung hoic
solvat ctia chung, hodc chét chti van c6 vi trf gén két nguyén thuy khong bi bién
chu cua hop chét thudc phan nhom thu thé glutamat huéng chuyén ho4 2 hoic

mudi duoc dung hodc solvat cila chung,
dé bao ché san pham chira ché pham phoi hop theo sang ché.

Céc hop phén (b) cla ché phdm phdi hop theo séng ché noi chung dugc goi 1a
“céc hop chit mGluR2” hodc “cac hop chat chu van/PAM mGluR2”, hodc “chét didu
bién bién chu duong ctia mGluR2/hop chit cht van c6 vi tri gén két nguyén thuy khong
bj bién chu cia mGIuR2” 1a céc hop chit c6 hoat tinh chil yéu & phan nhom thy thé
glutamat hudéng chuyén hoa 2, va cu thé 13 duge chon tir cic chét diéu bién bién cau
duong (PAM) ctia phan nhém thu thé glutamat huéng chuyén ho4 2, va chét chi van ¢6
vi trf gén két nguyén thuy khong bi bién cu cua phan nhom thy thé glutamat huéng
chuyén hoa 2. Nguoi c6 hiéu biét trung binh vé linh vuc lién quan s& quen thudc véi su
trong dong gitta mGIluR2 va mGluR3, do sy twong ddng nay, mot vai chét chu van c6
vi tri gén két nguyén thuy khong bi bién cdu mGIuR?2 ciing thé hién hoat tinh nhu chét
chii van c6 vi tri gén két nguyén thuy khong bi bién cAu mGIluR3. Vi dy, axit (-)-
(1R,48S,5 S,6S)-4-amino—2-sulfonylbixyclo[3.1‘.()]-hexan-4,6—dicarboxylic (con goi la
LY-404,039 [CAS 635318-11-5]), v6i Ki = 149 nM (thu thé mGlu2) va Ki =92 nM (thu
thé mGlu3), @6 chon loc 100 1an d6i v6i mGlu2 va mGlu3 so voi mGluda, -6, -7a, va -
8a, va khong c6 hoat tinh & mGlula va mGlu5a (The Journal of Pharmacology and
Experimental Therapeutics Vol. 321, No. 1, cac trang 308-317 (2007) ctia Rorick-Kehn
va cdc ddng tac gia). Thult ngit “cic hop chit mGIuR2” hogic “céc hop chét chu
van/PAM mGluR2”, hoic “chét didu bién bién chu duong ctia mGluR2/hop chét chu
vén ¢6 vi tri gén két nguyén thuy khong bi bién cdu ctia mGluR2” do d6 khong loai trir

cac hop chét thé hién hoat tinh tht yéu bd sung in vitro hodc in vivo khac.

Céc hop chét PAM mGIuR2 cua ché phim phéi hop theo sang ché cu thé 1a duoc
chon tir cac hop chit duoc bdc 10 trong W02010/130424. Mot phén nhom cu thé cac
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hop chét nay duge boc 19 trong WO2010/130424 ¢6 thé duge xéc dinh biang cong thirc
(1) dudi day:

R N
bt
L-A—{  N7Ng O

hodc dang dong phan 1ap thé cua né; trong do:

R! dugc chon tir nhém gdm (Cs.7xycloalkyl)Ci.salkyl-, mono- hodc polyhaloCi.salkyl,
va (Ci-4alkyl)-O-(Ci-salkyl);

R2 1 halogen ho#c polyhaloCialkyl,

A 12 lién két cong hoa tri hodc—CHa—;

L duoc chon tlr cac gbe (a), (b) va (c):

- » -
RSa/Q R3b/ @ (b @ﬁ/
R (a) ) ©)

trong do:

R3? duogc chon tir phenyl khong duoc thé hoic phenyl dugc thé bang 1 hodc 2 phan tir
thé halo;

R* duroc chon tir nhém gdm hydro, Cisalkyl va halo;

Hoic R3-C-R* ciing 12 gbc c6 cong thirc (a-1):

CE\@
RSa
(a-1)

trong d6 R 13 hydro hodc halo;
R3® duoc chon tir nhém gdm phenyl dugc thé bang 1 hodc 2 phéan tir thé halo, pyridinyl
duoc thé bing 1 hodc 2 phan tir thé halo, pyrimidinyl khong duge thé va pyrimidinyl
duoc thé bang 1 hoic 2 phan tir thé Ci.salkyloxy;
hoic mudi duge dung hodc solvat cua ching.

Do do, theo mot phuong an cu thé cua sang ché, chét didu bién bién chu duong
(“PAM”) cua hop chit thuoc phan nhém thu thé glutamat hudng chuyén hoa 2

(“mGIluR2”) 1a hop chit c6 cong thirc (I) nhu duge xac dinh trong ban mo ta nay.

-18 -
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Theo phuong an cu thé, cac hop chét c6 cong thire (I) nhu duoc xac dinh trong
ban mo ta nay, trong do:
R! dugce chon tir nhém gbm xyclopropylmetyl-, 2,2,2-trifloetyl, va CH3-O-CHa-;
R? 13 clo hoiic CF3;
A 13 lién két cong hod tri hodc—CHa—;

L dugc chon tir cac gbe (a), (b) va (c):

> N
33Q M‘C) Q/@N
R R4a ( a) R (b) (C)

trong do:

R32 duoc chon tir phenyl khong dugc thé hoic phenyl duoc thé bang 1 hodc 2 phén tir
thé flo;

R* duoc chon tir nthém gdm hydro, metyl va flo;

hodc R3%-C-R* ciing 1a gde c6 cong thire (a-1):

J@E\@
R5a
(a-1)

trong d6 R*? 12 hydro hodc flo;
R duoc chon tir nhém gdm phenyl duge thé bang 1 hodc 2 phan tir thé flo, pyridinyl
dwoc thé bing 1 hodc 2 phan tit thé flo, pyrimidinyl khong duoc thé va pyrimidinyl dugc
thé bang 1 hodc 2 phan tir thé metoxy;
hodc mudi dugc dung hodc solvat cua chung.
Theo phuong an cu thé, cac hop chit c6 cong thire (I) 1a nhu duge xac dinh trong
ban mo ta nay, trong do:
(1) khi A 1a CHy; va R? 12 triflometyl; thi:
R! 14 xyclopropylmetyl-; va

L duoc chon tu:
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7

Nv/%
} .
( N
N NN
& @Q”’
F F F F

(L-a); (L-b); (L-c); (L-d); va (L-e);
(ii) khi A 1a CHa; va Rz 1a clo; thi:

R! 1a xyclopropylmetyl-; va

L la:

(L-a);
(iii) khi A 1a lién két cong hoa tri; va R? 12 triflometyl; thi:
R! 1a xyclopropylmetyl; va

L duoc chon tu:

7
N
F N}%—
=N =N
0 <\: N/>—N N—% \o{ r\1>—N N—3

(L-b); (L-e); (L-D); va (L-g);
(iv) khi A 1a lién két cong hod tri va R* 1a Cl; thi:
(iv-a) R! 1a xyclopropylmetyl va L la:
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hodc:
(iv-b) R' 14 2,2,2-trifloetyl va L duoc chon tir:

A e
F

(L-d); va (L-h);
(v) khi A 1a CHz va R! 1a ~CH,-O-CHs; thi:
R*1a—-CF3;valla:

H
% :N/g

rac-(2aa, 30, 3aa)

(L-1);

hoic mudi duge dung hodc solvat cliia chung.

21/140

Céc hop chit ¢6 cong thirc (T) dugc boc 16 trong WO2010/130424 va ¢6 the dugc

didu ché theo cac quy trinh dugc md ta trong tai liéu nay, duge vién dan & day dé tham

khao.

Céc hop chit cu thé c6 cong thirc (I) bao gbm:

CFs
/ /N\

F N '
@r J%iq

Hop chét s6 1; hodc mubi hydroclorua

ctia n6 (Hop chét s6 1a)

s6 2a)

FsC

N~y

4
Hop chit sb 2; hoac mudi

hydroclorua ciia né (HCI) (Hop chét

CFs
NTNF /N\N
NS N\/<\ﬂ
F
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Hop chét 63 Hop chét s6 4

Cl

CF
i ,/\ N = /N\N 3 N
N\) N N N \N
x> N/
F €

qu, chét sb 6; hoic mudi hydroclorua

qu chét sd 5 cuand (Hop chét sb 6a)
F
F F
3C N‘N - /N\N
=N /™ /
NN N
CoooA
Hop chét s6 7 Hop chét s6 8
ROF

. " E /N\/N F Cl Ney

- I
o{ N N N /

CrO-Orta |- OO0
Hop chét s6 9 Hop chét s6 10

Cl N<
F N oF cl N
N / N/U(F 4 /N F
= F N— N/K/QF
0 = F
Hop chit s6 11 Hop chét s6 12
CFs

HF
F NN N=N .
Sae Zi‘%
2 \<\q
PN rac-(2aa, 30, 3an)

Hop chét s 13 Hop chét s 14

Theo mot phuong an ciia sang ché, hop chit c6 cong thire (I) la:

CF,
=N

Paeasd
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Hop chét s6 1; hodic mudi duge dung clia no, t5t hon 12 mubi hydroclorua cta no.
Theo mot phuong an bd sung cia séng ché, hop chét c6 cong thuce (1) 1a:
F3C, N
% /N
O-OoAa
Hop chét sb 2; hoic mudi duogc dung cua no, t5t hon 12 mubi hydroclorua cua no

(HC).

Céc hop chit PAM mGIuR2 cta ché phdm phéi hop clia séng ché cu thé 1a duoc
chon tur cac hogp chit dugc boc 16 trong W0O2009/033704. Céc hop chit duge boc 16
trong W02009/033704 ¢6 thé dugc xac dinh bang coéng thirc dudi day (I-A):

RS (I-A)

va cac dang dong phan 1ap thé hoa hoc ctia né, trong do:
R! 1a Ci-salkyl; hodc Cisalkyl duge thé bang Cs.7xycloalkyl, phenyl, hodc phenyl dugc
thé béng halo, triflometyl hodc triflometoxy;
R? 12 halo, triflometyl, Ci.3alkyl hodc xyclopropyl;
R? 14 hydro, flo, hydroxyl, hydroxyCi-salkyl, hydroxyCisalkyloxy,
floC1.3alkyl, floCi-3alkyloxy hodc xyano; va
Ar 1 phenyl khong dugc thé; hosc phenyl dugc thé bang n gbc R4, trong d6 n bang 1, 2
hoéc 3;
R* duoc chon tir nhém gdm hydro, halo, Cisalkyl,
hydroxyCi.zalkyl, polyhaloCi.3alkyl, xyano, hydroxyl, amino, carboxyl,
C13alkyloxyCisalkyl, Cisalkyloxy, polyhaloCi.salkyloxy, Ci-zalkylcacbonyl, mono-
va di(Ci-salkyl)amino, va morpholinyl; hodc
hai gbc R* 1an cén cung nhau tao thanh gbc hoa tri hai c6 cong thic:

~N=CH-NH- (i),
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-CH=CH-NH- (ii), hodc
-O-CH,-CH,-NH- (iii); hodc
R va gbc R* & vi tri ortho cling nhau tao thanh gbc hod tri hai c6 cong thuc:
-CHy-O- (iv), hoic
-O-CHa- (v);

va cac mudi duge dung va céc solvat ciia ching.
Theo phuong 4n cu thé, cac hop chat c6 cong thue (I-A) 1a nhu duge xéc dinh

trong ban md ta nay trong do:
R! 1a Cialkyl; hodc Cisalkyl duoc thé bang Cs.7xycloalkyl, phenyl, hodc phenyl dugc
thé bang halo, triflometyl hodc triflometoxy:;
R2 12 halo, triflometyl, Ci-3alkyl hodc xyclopropyl;
R3 14 hydro, flo, hydroxyl, hydroxyCi.salkyl, hydroxyCi.salkyloxy,
floC13alkyl, floCi.3alkyloxy hodc xyano; va
Ar 12 phenyl khong dugc thé, hoic phenyl dugc thé bang n gbc R*, trong d6 n bang 1,2
hodc 3;
R* dugc chon tir nhdm gém hydro, halo, Ci.3alkyl,
hydroxyCi.zalkyl, polyhaloCi-salkyl, xyano, hydroxyl, amino, carboxyl,
C1salkyloxyCialkyl, Cisalkyloxy, polyhaloCisalkyloxys; Ci-salkylcacbonyl, mono-
va di(Ci-salkyl)amino, va morpholinyl ; hodc
hai gbc R* 1an cén cing nhau tao thanh gbc ho4 tri hai c6 cong thire:

—N=CH-NH- (i),

-CH=CH-NH- (ii), hoac

-0-CH,-CH»-NH- (iii);
va cac mudi duge dung va céc solvat ctia ching.

Theo phuong an cu thé, cac hop chit c6 cong thire (I-A) 1a nhu duge xac dinh

trong ban mo ta nay, trong do:
R! 14 Cigalkyl; hodc Ciaalkyl dugce thé bang Cs.xycloalkyl, phenyl hodc phenyl duoc
thé béng halo, triflometyl hodc triflometoxy;

R2 14 halo, triflometyl, Ci-3alkyl hodc xyclopropyl;
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R3 13 hydro, flo, hydroxyl, hydroxyCi.salkyl, hydroxyCi.salkyloxy, floCi.zalkyl, floCi.
salkyloxy hodc xyano; va
Ar 1a phenyl khong dugc thé;
va cac mudi duge dung va céc solvat cia ching.

Theo mot phuong an bd sung, cac hop chét ¢6 cong thire (I-A) 12 nhu duoc xac
dinh trong ban md ta nay, trong do:
R! 1a 1-butyl, 2-metyl-1-propyl, 3-metyl-1-butyl, (xyclopropyl)metyl hodc 2-
(xyclopropyl)-3-etyl;
R3 14 hydro, flo hodc xyano; va
Ar 14 phenyl khong dugc thé;
va cac mubdi duge dung va céc solvat clia chiing.

Theo mot phuong an bd sung, cac hop chéit c6 cong thire (I-A) 1a nhu duge xéac
dinh trong ban mo ta nay, trong do:
R!is 1-butyl, 3-metyl-1-butyl, (xyclopropyl)metyl hodc 2-(xyclopropyl)-1-etyl;
R2?1a clo;
R3 13 hydro hodc flo; va
Ar 1a phenyl khong duoc thé;
va cac mudi duge dung va céc solvat clia ching.

Theo phuong an khac, cac hop chét co cong thirc (I-A) 12 nhu duge xéc dinh
trong ban mo ta nay, trong do:
R! 13 Ci.salkyl; hodc Ciaalkyl duge thé bang Cs-xycloalkyl, phenyl, hodc phenyl dugc
thé bang halo, triflometyl hodc triflometoxy;
R2 14 halo, triflometyl, Ci-3alkyl hodc xyclopropyl;
R® 1a hydro, flo, hydroxyl, hydroxyCi.salkyl, hydroxyCi-salkyloxy,
floC13alkyl, floCi.3alkyloxy hodc xyano; va
Ar 1a phenyl duoc thé b?mg n géc R*, trong d6 n béng 1, 2, hoac 3;
R* dugc chon tir nhém gém halo, Ci-3alkyl, hydroxyCi-zalkyl,
Cialkyloxy, polyhaloCialkyloxy, C1.salkylcacbonyl, mono- va di(Ci-salkyl)amino,
va morpholinyl; hodc
hai géc R* 1an cén cung nhau tao thanh gbc hoa tri hai c6 cong thic:

—N=CH-NH- (i),
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-CH=CH-NH- (ii), hodc
-0-CH,-CH»-NH- (iii); hodc
R® va gbc R* & vi tri ortho cing nhau tao thanh gbc hod tri hai ¢ cong thic:
-CH»-0O- (iv),
-O-CHa- (v);
va cac mudi duge dung va céc solvat cua chung.
Theo mot phuong an bd sung, cac hop chét c6 cong thire (I-A) la nhu dugc xéc
dinh trong ban mo ta nay, trong do:
R! 1a 1-butyl, 2-metyl-1-propyl, 3-metyl-1-butyl, (xyclopropyl)metyl hodc
2-(xyclopropyl)-1-etyl;
R3 14 hydro, flo hodc xyano; va
Ar 14 phenyl duoc thé bang halo, triflometyl, morpholinyl hodc hydroxyCisalkyl;
va cac mudi duge dung va céc solvat ctia ching.
Theo mot phuong an bd sung, cic hop chét ¢6 cong thirc (I-A) 1a nhu dugc xac
dinh trong ban mo ta nay, trong do:
R!1a 1-butyl, 3-metyl-1-butyl, (xyclopropyl)metyl hodc 2-(xyclopropyl)-1-etyl;
R? 14 clo;
R3 13 hydro hoac flo; va
Ar 1a phenyl dugc thé bang it nhat mot nhom halo;
va cac mudi duge dung va céc solvat ciia chung.
Theo mot phuong 4n bb sung, cac hgp chét ¢6 cong thire (I-A) 1a nhu dugc xac
dinh trong ban mo ta nay, trong do:
R! 14 1-butyl, 3-metyl-1-butyl, (xyclopropyl)metyl hodc 2-(xyclopropyl)-1-etyl;
R? 1a clo;
R3 13 hydro hodc flo; va
Ar 12 phenyl dugc thé bing it nhat hai nhém flo;

va cac mudi duge dung va cac solvat cia chung.

Céc hop chét c6 cong thirc (I-A) duge bde 16 trong W02009/033704 va co thé
dwoc didu ché theo céc quy trinh duge mo ta trong d6, dugc vién dan ¢ day dé tham

khao.
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Céc hop chét cu thé c6 cong thirc (I-A) bao gdm:

@)

@QCN -

Hop chét sé 1-a

(WP

Cl
|
@/O\j g

Hop chat s6 18-a

O

c;j@w\
QD

Hop chét s6 2-a

L)

b
o

Hop chét s6 19-a

o)

Br
(v
©©

Hop chat s6 3-a

0o

SO

e

Hop chét s6 20-a

S 9

" ] BN
QQ

Hop chét sb 4-a

0O

O

Cl
é)\l

Hop chét s6 21-a

o)

pe
e

Hop chit s6 5-a

o8

F—-F

F

o]

So RS
|
oL

OH

Hop chét s6 22-a
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o

Cl
N
| /\v
Z
O
U
N

Hop chét sb 6-a

O

Ho*p chét s6 23-a

&

0]

Cl|N
O
F

Hop chit s6 7-a

NN

0
cl /\/L
| N
Z

g

F

Hop chit s6 24-a

O

@Q‘m

Hop chét sb 8-a

O

P .

Hop chét s6 9-a

o~

Hop chét s6 10-a

OH
Hop chit sb 27-a
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)

Clﬁ/\/\
QO‘ -

Hop chitsd 11-a

~

o)

C

) Re
OHF N

Hop chét s6 28-a

O

Hop chét s 12-a

HO

Hop chét s6 29-a

(N

o)

Hop chét sb 13-a

0]

Hop chét s6 30-a

O
Cl
S
N
F F

Hop chét s6 14-a

0

i

Hop chit s 31-a

C;jl)j;%

Hop chét s6 15-a

Cl

@)

DOAS
I
QO ”

(@)

Hop chét s6 32-a
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F Hop chat sb 33-a

Hop chét s6 17-a

va cadc mudi duge dung va cac solvat cua chung.

Theo mot phuong én cua sang ché, hop chit c6 cong thirc (I-A) 1a:

O o}
Cl o PN
S Re e
N F F N =
hodc F
Hop chét s6 2-a Hop chat so 25-a,

hodc mudi duge dung hodc solvat cua ching.

Céc hop chat PAM mGIuR2 cta ché phdm phéi hop theo sang ché cu thé 1a duoc
chon tir cac hgp chit dugc boc 16 trong PCT/EP2014/068676. Cac hop chét duge bdc 16
trong PCT/EP2014/068676 c6 thé duge xéc dinh bang cong thire (I-B) dudi ddy:

F o N-N

N>\R1

(I-B)

va céc dang dong phan lap thé hoa hoc cta no, trong do:
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R! duoc chon tir nhom gbm Ci.ealkyl, (Cs.sxycloalkyl)Cisalkyl, va
(Cialkyloxy)Ci-salkyl;

mdi R? doc lap dugc chon tr F, Cl, Cisalkyl, Cialkyloxy, mono- hodc
polyhaloCisalkyl, va mono- hodc polyhaloCisalkyloxy;

nlash nguyén dugc chon tr 1, 2, va 3;

va cdc mudi duoc dung va cac solvat ciia chung.

Céc hop chit PAM mGluR2 cua ché phim phdi hop theo sang ché cy thé 12 duoc
chon tir cac hop chét c6 cong thire (I-B) nhu duoce x4c dinh trong ban mo ta & trén, va
c4c dang dong phan lap thé cta ching, trong d6 R! dugc chon tir nhém gdm CH;CH,,
CH3;CH,CH,, (xyclopropyl)metyl, (xyclobutyl)metyl, etyloxymetyl va metyloxymetyl;
va cac goc thay ddi con lai 1a nhu duoc x4c dinh trong ban mo ta nay; va cac mubi duoc
dung va céc solvat ctia chung.

Theo phuong an khac, cac hop chit PAM mGIuR2 cua ché pham phdi hop theo
sang ché cu thé 12 duoc chon tir cac hop chit c6 cong thire (I-B) nhur duge x4c dinh trong
ban md ta & trén, va cac dang dong phan lap thé cua chung, trong d6 R! dugc chon tir
nhom gdm CH3CHa, (xyclopropyl)metyl, (xyclobutyl)metyl va metyloxymetyl; va cac
gbc thay ddi con lai 12 nhu dugc x4c dinh trong ban mo ta nay; va cac mudi duge dung
va céc solvat ctia chung.

Theo phuong an khéc, cac hop chit PAM mGIuR2 cta ché phim phéi hop theo
sang ché cu thé 1 duge chon tir cac hop chét c6 cong thire (I-B) nhu duge xac dinh trong
ban md ta & trén, va cac dang dong phan 18p thé cua chung, trong d6 R! dugc chon tir
nhém gébm CH3CHa, (xyclopropyl)metyl, (xyclobutyl)metyl va etyloxymetyl; va cac gbe
thay ddi con lai 1a nhu dugc xé4c dinh trong ban mo ta nay; va cac mubi duge dung va
céac solvat ciia chung.

Do d6, theo mot phuong an cu thé cua séng ché, chét diéu bién bién ciu duong
(“PAM™) cua hgp chit thudc phan nhém thu thé glutamat hudng chuyén hoa 2
(“mGluR2”) 1a hop chét c6 cong thire (I-B) nhu duge xac dinh trong ban mo ta nay.

Theo mot phuong an bd sung, c4c hop chét c6 cong thie (I-B) 1a nhu duge xéac
dinh trong ban md ta nay, trong do:

mdi R? doc 1ap dugce chon tu F, Cl, CHs, CH;0 va CF3; va céc mudi duge dung va cac

solvat ctia ching.
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Theo phuong an khéc, cdc hop chét c6 cong thire (I-B) 12 nhu duge x4c dinh trong
ban mo ta nay c¢6 cong thire (I-Ba):

F o N-N

N>\R1

(I-Ba)
trong 4o cac gbc 12 nhu duge xac dinh trong cong thire (I-B) trong ban mo ta nay, va cac

mudi duoce dung va céc solvat cua ching.

Theo phuong an khac, cac hop chét c6 cong thirc (I-B) 1a nhu dugc xac dinh trong

ban mé ta nay c6 cong thirc (I-Bb):

F o N-N
F
B
FooN
o 7
®F ] T
P :
(I-Bb)
trong do6 cac gbc thay ddi 1a nhuw duge xac dinh trong cong thic (I-B) trong ban mo ta

nay, va cac mudi dugc dung va cac solvat cia ching.
Céc hop chét cu the c6 cong thie (I-B) bao gom:

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-(triflometyl)[1,2,4]triazolo[4,3-
a|pyridin;

3-(Xyclopropylmetyl)-7-[(15)-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-
(triflometyl)[1,2,4]triazolo[4,3 -a]pyridin;

3-(Xyclopropylmetyl)-7-[1 -(2,4-diflophenoxy)etyl]- 8-(triflometyl)[1,2,4]triazolo-
[4,3-a]pyridin;
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3-(Xyclopropylmetyl)-7-[(15)-1-(3,5 -diflophenoxy)etyl]-8-

(triflometyl)[ 1,2,4]triazolo[4,3-a]pyridin;

3-(Xyclopropylmetyl)-7-[(15)-1-(3 ,4-diflophenoxy)etyl]-8-

(triflometyl)[ 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-[(15)-1 -(2,6-diflophenoxy)etyl]-8-
(triflometyl)[1,2,4]triazolo[4,3-a]pyridin;

3-(Xyclopropylmetyl)-7-[(1S)-1 -(4-flo-2-methoxyphenoxy)etyl]-8-
(triflometyl)[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-Chloro-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]pyridin;
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-(triflometyl)[ 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-
(triﬂometyl)[l,2,4]triazolo[4,3-a]pyridin ;

3-(Xyclobutylmetyl)-7-[(1*S)-1 -(2,4-diflophenoxy)etyl]-8-
(triflometyl)[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;
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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-
alpyridin;
7-[(1¥R)-1-(2,4-Diflophenoxy)etyl]-3 -(Etoxymetyl)-8-(triflometyl)[1,2,4]triazolo[4,3-
alpyridin;
7-[(1*R)-1 -(2,4-Diflophenoxy)etyl]-3-etyl-8-(triflometyl)[ 1 ,2,4]triazolo-
[4,3-a]pyridin;
7-[(1*S)-1 -(2,4-Diﬂophenoxy)etyl]-3-ety1—8-(triﬂometyl)[1,2,4]triazolo—
[4,3-a]pyridin;
7-[1-(2,4-Diflophenoxy)etyl]-3-propyl-8-(triflometyl)[ 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%S)~(2,4-diflophenoxy)etyl]-3 -propyl-8-(triflometyl)-[1,2,4]triazolo[4,3-a]pyridin.
Bao gdm trong pham vi cua dang sich nay 1a cac dang ddng phan lap thé, cac
mudi duge dung va céc solvat ciia chung.
Theo mot phuong an bd sung, hop chét c6 thé dugc chon tur:
3-(Xyclopropylmetyl)-7-[(1S)-1 -(2,4-diflophenoxy)etyl]-8-
(triflometyl)[1,2,4]triazolo[4,3-a]pyridin mudi hydroclorua.

Chét cht van ¢6 vi tri gén két nguyén thuy khong bi bién cdu mGluR2/mGIuR2/3
cta ché pham phdi hop cla séng ché bao gbm, nhung khong chi gidi han &, vi du, LY-
404039; 1.Y-2969822; LY-2934747; LY-379268; DCG-1V; 1Y-354740; LY-314582;
LY-544344; 1.Y-2140023; LY-181837; LY-389795; LY-446433; LY-450477; LY-
395756, LY-566332; LY-541850; LY-2300559; LY-404040; LY-281223; LY-
2979165;  talaglumetad;  MGS008;  MGS0022; MGS0028;  MGS0039;
(-)-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-
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[3.1.0]hexan-2,6-dicarboxylic; axit 18,2R,58,6S-2-amino-6-flo-4-oxobixyclo-
[3.1.0]hexan-2,6-dicarboxylic; axit 1S,2R,48,58S,6S-2-amino-6-flo-4-
hydroxybixyclo[3.1 .0]hexan-2,6-dicarboxylic; axit 1S,2R,3R,5S,6S-2-amino-3-
flobixyclo[3.1 .0]hexan-2,6-dicarboxylic; axit 1S,2R,38,5S,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]hexan-2,6-
dicarboxylic; axit 1S,2R,5S,6S-2-amino-6-flo-4-oxobixyclo[3.1.0]hexan-2,6-
dicarboxylic; axit 1S,2R,4S,5S,6S-Z-amino-6-ﬂo-4-hydr0xybixyclo[3 .1.0]hexan-2,6-
dicarboxylic; axit 15,2R,3R,5 S,6S-2-amino-3-flobixyclo[3.1 .0]hexan-2,6-dicarboxylic;
hodc axit 1S,2R,3 S,5S,6S-2-amino-6-flo-3-hydroxybixyclo-[3.1 .0]hexan-2,6-

dicarboxylic.

Nhoém cu thé céc hop chit cht vain mGluR2 bao gdm LY-379268; DCG-IV; LY-
354740; LY-404039; LY-2969822; LY-2934747; LY-544344; va LY-2140023.

Chét chti van c6 vi trf gin két nguyén thuy khong bi bién cAu phan nhoém thy thé
glutamat huéng chuyén hoa 2 cua ché phdm phéi hop theo sang ché cu thé con duge
chon tir cac hop chit dugc boc 16 trong WO1997/18199 va W02003/104217, dugc dua
vao trong ban mo ta nay. Cac hop chit cu thé duogc dé cap trong ban mo ta nay la axit (-
)-(1R,4S,5S,6S)—4-amino-2-su1fonylbixyclo[3.1.0]-hexan—4,6-dicarboxy1ic (con duogc
goi 1a LY-404039):

hozic mudi hoic solvat cta chung, va axit (1R,48,5S,6S)-4-[[(25)-2-
amino-4-(metylthio)-1-oxobutyl] amino]-2-thiabixyclo[3.1.0]hexan-4,6-dicarboxylic
2,2-dioxit (con duge goi 1a LY-2140023 [CAS 635318-55-7])
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hodc mudi hodc solvat cua chiing, vi du monohydrat cia nd.
Tén céc hop chét theo séng ché duoc dit theo quy tic danh phép duge chép thuén
cia Chemical Abstracts Service (C.A.S.) sir dung phan mém ctia Advanced Chemical
Development, Inc., (ACD/phién ban tén san phim 10.01.0.14105, 10/2006). Trong
truong hop dang hd bién, tén dang hd bién dugc md ta cua cAu tric dugc dit ra. Tuy
nhién, cAn phai hidu 12 dang hd bién khong duge mo ta cling bao gdm trong pham vi cua

sang che.

Nhu duge st dung trong ban mo ta nay, thut ngit “Cisalkyl”, “Ciaalkyl” hodc
“Ci¢alkyl” du6i dang mot nhom hodc phan ctia nhém la gbc hydrocacbon mach thang
hodc mach nhanh, b&o hoa (no) c6 tur 1 dén 3 hoic tir 1 dén 4 hodc tur 1 dén 6 nguyén tir
cacbon, nhu 13 metyl, etyl, 1-propyl, 1-metyletyl, butyl, 1-metylpropyl, 2-metyl-1-
propyl, 1,1-dimetyletyl, 3-metyl-1-butyl, 1-pentyl, 1-hexyl va gdc twong tu.

Thuét ngit “Cs-7xycloalkyl” hodc “Cs.sxycloalkyl” ¢ dang mot nhém hodc phan
ctia mot nhém 1 gbe hydrocacbon vong bdo hoa c6 tir 3 dén 7 hodc tir 3 dén & nguyén
tir cacbon, nhu xyclopropyl, xyclobutyl, xyclopentyl, xyclohexyl, xycloheptyl, va
xyclooctyl.

Thuét ngir “halo” hodc “halogen” nhu dugc sir dung trong ban md ta nay & dang

m6t nhém ho#c phan ctia mdt nhom chi flo, clo, brom hodc i6t, wu tién 12 flo hodc clo.

Thuét ngft “mono- va polyhaloCisalkyl” hodc “mono- va polyhaloCi.4alkyl”
twong tng chi Cizalkyl hodc Cisalkyl, nhu dugc x4c dinh & trén, dugc thé béng 1,2,3

hoac nhiéu nguyén tt halo hon néu c6 the nhu duoc xac dinh & trén.

Thuét ngir “dugce thé” str dung trong ban mo ta sang ché nay, nghia 14, trr khi c6
chi dAn khéc hoic rd rang tr nglt canh, chi mot hodc nhiéu hydro, tot hon 1a tir 1 dén 3

hydro, t6t hon nita 12 tir 1 dén 2 hydro, tdt hon nita 1a 1 hydro, trén nguyén tr hodc g
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duoc chi ra trong cum tir sit dung “dugc thé” duoc thay thé bang mot nhoém chon tir
nhém duoc chi ra, mién 1a khong vugt qua hod tri thong thuong, va su thay thé nay din
dén mot hop chét on dinh vé& mit hod hoc, ¢6 nghia 13 hop chét du dé phan tach duoc &
d6 tinh khiét hitu ich 6 hdn hop phan tng, va bao ché thanh chét tri lidu.

Nhu duge st dung trong ban mo ta nay, trir khi ¢6 luu y khéc, thuat ngit “thude
dong kinh” va thuat ngit viét tit “AED” st dugc st dung thay thé cho nhau cho thuat
ngit “chit chdng co giat”, va nhu duge st dung trong ban mo ta nay, chi mot chét c6
kha ning diéu tri, Grc ché hodc ngan ngira hoat dong dong kinh hodc 1én con dong kinh
khi s dung chét nay cho mot d6i tuong hodc bénh nhén.

~, ¢

Nhu duge st dung trong ban md ta nay, trir khi ¢6 luu y khac, thuat ngity phi tir
protein t0i synap 2A” va thuét ngit viét tit “phdi tr SV2A” s& duoc st dung thay thé
cho nhau. Vi du v& c4c phéi tir SV2A bao gdm, nhung khong chi gi6i han 6, cac hop
chét dugc dé cap trong cac tai lidu: GB 1,039,113; GB 1,309,692; EP 1262 036; EP 1
806 339; WO 2001/062726; US 2002/094787, WO 2004/087658; WO 2005/121082;
WO 2005/054188; WO 2006/128692; WO 2006/128693; WO 2007/065595; WO
2008/132139, va WO 2008/132142; WO 2011/047860; WO 2012/143116; va WO
2012/143117. Vi du cu thé thich hop ctia céc phdi tir SV2A bao gom, nhung khong chi

gi¢i han §: levetiracetam, brivaracetam va seletracetam.

Do d6, theo modt phuong an cta sang ché, phéi tr SV2A dugce chon tu

levetiracetam, brivaracetam va seletracetam.
Theo phuong 4n cu thé, phdi tir SV2A 1a levetiracetam.
Theo phuong 4n cu thé, phéi tir SV2A 1a brivaracetam.

Céc quy trinh dé diéu ché cac phdi tir SV2A 1a da biét trong linh vurc va duge mod
ta vi du trong: EP 1 806 339; EP 0 162 036 va GB 2 225 322 (levetiracetam); WO
01/62726 (brivaracetam); va WO 2005/121082 (seletracetam); cac quy trinh nay duoc

vién dan & day dé tham khdo.

Theo mot phuong an bb sung, ché pham phdi hop theo sdng ché bao gom (a) phdi

tir SV2A duoc chon tir levetiracetam hodc brivaracetam; va (b):
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N
OO
Jij/ i L
F Hop chét s6 1

hodc mudi duoc dung cua nd, t6t hon 12 mubi hydroclorua ctia n6, hodc solvat cua
chung.
Theo mot phwong an bd sung, dugc pham theo sang ché bao gbm (a) lugng hitu
hiéu duoc dung cta levetiracetam hodc brivaracetam; va (b) luvgng hitu hiéu duoc dung

cna:

N
F ﬁN/\@é N
o Ty
F Hop chit sé 1

hogc mubi duge dung cua nd, t6t hon 1& mudi hydroclorua cua né, hogc solvat cua
chung.
Theo mot phuong én bd sung, ché pham phéi hop theo sang ché bao gdm (a)
lwong hitu hiéu dugc dung cta levetiracetam hoic brivaracetam; va (b) lugng hitu hi¢u '

dugc dung cua:

(Hop chét s6 2-a)

hodc mudi duge dung, hodc solvat ctia no.
Theo mot phuong én bd sung, dugc pham theo séng ché bao gdm (a) lwong hitu
hiéu duge dung cua levetiracetam hodc brivaracetam; va (b) lugng hitu hiéu dugc dung
cua:
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(Hop chit sb 2-a)

ho#c muoi duge dung, hodc solvat cta no.

Theo m¢t phuong an bd sung, ché pham phdi hop theo sang ché bao gdm (a)
luong hitu hiéu dugce dung cua levetiracetam hodc brivaracetam; va (b) lvong hitu hiéu

dugc dung cua:

F (Hop chét s6 25-a)
hoac mudi duoce dung, hodc solvat ctia chiing.

Theo mot phuong 4n bd sung, dugc phém theo séng ché bao gém (a) luong hitu
hiéu duoc dung cua levetiracetam hodc brivaracetam; va (b) lugng hitu hiéu dugc dung
cua:

O
F N 7
F (Hop chat s 25-a)

hodc mudi duoc dung, hodc solvat cua chung.

Theo mot phuong an bd sung, ché phim phéi hop theo sang ché bao gdm (a)
lugng hiru hiéu dugc dung ctia levetiracetam hodc brivaracetam; va (b) lugng hiru higu

duoc dung cua:
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(Hop chét s6 6-b)
hodc mubdi duge dung ctia nd, cu thé 12 mubi hydroclorua, hodc solvat ctia ching.

Theo mot phuong an bd sung, duge pham theo séng ché bao gdbm (a) lwgng hitu
hiéu duoc dung cua levetiracetam hodc brivaracetam; va (b) lwgng hitu hi¢u dugc dung

cua:

(Hop chét sb 6-b)
hodc mudi duge dung ctia nd, cu thé 12 mudi hydroclorua, hodc solvat ctia chung.

Theo mdt phuong an bd sung, ché phém phdi hop theo sang ché bao gdm (a)
luong hitu hidu duoc dung cla levetiracetam hodc brivaracetam; va (b) luong hitu hi€u
dugc dung ciia LY-404039 hodc mudi duge dung ctia nd, cu thé 12 mudi hydroclorua,

hodc solvat ctia chung.

Theo mdt phuong an bd sung, duge pham theo séng ché bao gdm (a) luong hiru
hiéu dugc dung cua levetiracetam hodc brivaracetam; va (b) lugng hitu hiéu dugc dung
ctia LY-404039 hodac mudi duge dung ctia no, cu thé 12 mudi hydroclorua, hodc solvat

cua chung.

Theo mot phuong an bb sung, ché phdm phdi hop theo sang ché bao gbm (a)

luong hitu hiéu duge dung cia levetiracetam hodc brivaracetam; va (b) luong hiru hi¢u
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dugc dung clia LY-2140023 hodc mudi duge dung ho#ic solvat ciia chung, cu thé 1a

monohydrat ctia no.

Theo mot phuong an bd sung, dugc phim theo sang ché bao gdm (a) lwong hitu
hiéu dugc dung cua levetiracetam hogc brivaracetam; va (b) lugng hitu hiéu dugce dung
ctia LY-2140023 hoic mudi duoc dung hodc solvat cua ching, cu thé 12 monohydrat

cta no.

Ché pham phéi hop theo séng ché, cu thé 13, dugc pham theo sdng ché, 1a dic

biét thich hop dé didu tri bénh dong kinh va cc chimg rdi loan c6 lién quan.

Nén hiéu 12 mot vai hop chit mGIuR2, cu thé 1a céc hop chét chi van/PAM
mGluR2 theo sang ché va céc mubi cOng dugc dung va céc solvat clia ching ¢o thé c6

mdt hodc nhidu tim khong dbi xtmg va ton tai & dang cac dang ddng phan 1ap thé.

Thuat ngit “hop chét theo sang ché” nhu duge sir dung trong ban md ta nay, nham
bao gdm cac hop chit PAM mGIluR2, cu thé 13 cac hop chét co cong thirc (D/(T-A)/(I-
B), va cac hop chét cht vAn mGluR2 nhu duge bdc 19 trong ban md té nay, va cac mudi

va cdc solvat ctia chung.

Nhu duoc sir dung trong ban md ta ndy, cong thirc hod hoc bét ky v6i céc lién
két duoc thé hién chi duéi dang vach lién va khong phai & dang hinh ném lién hodc céc
lién két hinh ném gach chéo, hodc duge chi dan theo cach khic 1a 6 cAu hinh cu thé (vi
du R, S) quanh mot hodc nhidu nguyén t, c6 thé c6 dong phan 1ap thé, hodc hdn hop

¢dm hai hodc nhidu dong phan 1ap the.

Trong ban md ta ndy, cac thuit nglt “hop chit mGIuR2” va “hop chét chu
van/PAM mGluR2” nghia la bao gbm cic d6ng phan 14p thé cua chung va dang hd bién
cua chung. Céc thudt ngit “ddng phan 1ap thé”, “dang dong phén lap thé” hodc “céac dang
ddng phan 1ap thé ho4 hoc” trong ban md ta nay dugc st dung thay thé cho nhau. Sang
ché bao gdm tét c4 cac dbng phan 1ap thé ciia cac hop chét theo sdng ché hogc dudi dang
ddng phan 1ap thé tinh khiét hogc hdn hop gdm hai hodc nhidu ddng phén lap thé. Cac
dong phan db6i anh 1a c4c dong phan lap thé ¢ hinh anh qua guong khong trung khit véi

nhau. Hon hop 1:1 cua mdt cép ddng phan d6i anh 1a raxemat hozc hdn hop raxemic.
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Céc ddng phan khong d6i quang 12 céc ddng phan lap thé khong phai la céac déng phan
dbi anh, nghia 1a céc chét nay khong lién quan nhu la c4c hinh anh qua guong. Néu mot
hop chét c6 mot lién két doi, cac phin tir thé c6 thé ¢ cau hinh E hodc Z. Cac phén tir
thé trén gbe bdo hoa (mot phan), mach vong hoa tri hai c6 thé & cAu hinh cis- hodc trans-
;vidu néu mot hop chit ¢c6 mdt nhém xycloalkyl duge thé hai 14n, céc phén tr thé c6
thé & cAu hinh cis hodc trans. Do do, sang ché bao gdm céc d6ng phan dbi anh, cac dong
phén khong d6i quang, cdc raxemat, cac chét ddng phan E, cac chit ddng phan Z, cac
chét ddng phan cis, cac chét ddng phan trans va hdn hop cua ching, néu c6 thé vé mit
hod hoc. Y nghia cua tAt ca cac thuat ngit nay, nghia la cac ddng phan d6i anh, cac dong
phan khong dbi quang, cac raxemat, cac chit déng phan E, cac chit dong phan Z, cac
chét ddng phan cis, cac chit ddng phén trans va hon hop cua ching la da biét dbi voi
nguoi co hiéu biét trung binh vé linh vuc lién quan. C4u hinh tuyét d6i dugc xac dinh
theo hé thdng Cahn-Ingold-Prelog. CAu hinh & mot nguyén tir khong d61 xing dugc xac
dinh 1a R hodc S. Céc ddng phan 1ap thé da phan tach c6 cAu hinh tuyét dbi chua biét c6
thé duge ky hiéu (+) hodc (-) tuy thudc vao huong quay mat phing anh sang phén cuec.
Vi dy, cac dong phan d6i anh da phan tach c6 cAu hinh tuyét d6i chua biét c6 thé duge

ky hiéu (+) hodc (-) tuy thudc vao huéng quay mat phang anh séng phan cuc.

Khi mot ddng phéan 14p thé cu thé duoc xéc dinh, nghia 2 dong phan 1ap thé nay
v& ¢o ban khong c6, nghia 1a két hop v6i < 50%, tot hon 1a <20%, tt hon nita 12 < 10%,
1t hon nita 1a < 5%, cu thé 1a < 2% va tét nhét 1a < 1%, cac chat dong phan khéc. Do
do, khi mot hop chit mGIluR2 vi du duoc xac dinh 1a (R), nghia la hop chét nay vé co
ban 1& khong c6 chat ddng phan (S); khi hop chit mGluR2 vi du dugc xéc dinh 1a E,
nghia 1a hop chét nay vé co ban khong c6 chit ddng phan Z; khi hop chit mGIuR2 vi

du duoc xac dinh 1a cis, nghia la hop chét nay vé co ban khong c6 chét ddng phan trans.

Mo6t vai hop chit mGIuR2 ciing ¢c6 thé ton tai dudi dang hd bién cua chung. Cac
dang nay, néu c6, mic du khong duge chi 13 trong cong thire néu trén 12 nham bao gdbm

trong pham vi ctia sang che.

Mot hop chat ¢6 thé ton tai & ca dang dong phan 1ap thé va hd bién.
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Pé sir dung trong y hoc, cac mudi ctia cac hop chét theo sang ché chi “mudi dugc
dung” khong doc (cac mubi cua cac hop chit theo sang ché trong @6 phan tir d6i tmg 1a
duoc dung). Tuy nhién, cac mudi khac ¢6 thé hitu ich trong viée diéu ché hoic tinh ché
cac hop chit theo sang ché hoic cac mudi duge dung cua chung, va cé thé 1a cac axit va
bazo khong dugc dung. T4t ca cac mudi, cho du 12 dugc dung hay khong, 1a bao gdm

trong pham vi cua séng ché.

Cac mubi cdng axit va bazo duge dung nhu dugc d& cép trong ban mo ta nay la
bao gém céc dang mubi cOng axit va bazo khong doc c6 hoat tinh tri liéu ma cac hop
chét theo sang ché c6 thé tao thanh. Cac mubi duge dung thich hgp cua cac hop chét bao
gém cac mudi cdng axit cO thé, vi du, dugc tao thanh béng cach tron dung dich chtra
hop chit nay v6i dung dich chira axit dugc dung vi du, cac axit vd co, nhu axit
hydrohalic, vi dy axit clohydric hodc bromhydric, sulfuric, nitric, phosphoric va céc axit
twong tu; hodc cac axit hitu co, vi dy, axetic, propanoic, hydroxyaxetic, lactic, pyruvic,
oxalic (nghia |4 etandioic), malonic, sucxinic (nghfa la axit butandioic), maleic, fumaric,
malic, tartaric, xitric, metansulfonic, etansulfonic, benzensulfonic, p-toluensulfonic,
xyclamic, salixylic, p-aminosalixylic, pamoic va cac axit twong tu. Nguoc lai, cdc dang
mudi nay c6 thé dugce chuyén ho4 bang cach xir Iy bang bazo thich hgp thanh dang bazo
tu do. Hon nita, trong truong hop cac hop chét theo sang ché mang nhém axit, cac mudi
duoc dung thich hop cta ching c6 thé bao gdbm cac bazo hitu co va vd co. Céc dang
mudi bazo thich hop bao gém, vi du, céc mudi amoni, céc mubi kim loai kiém va kiém
thd, vi du lithi, natri, kali, magie, canxi va cac mubi tuwong tu, cac mudi véi bazo hitu
co, vi du cac mudi v6i amin bac mot, bac hai va bac ba béo va thom nhu metylamin,
etylamin, propylamin, isopropylamin, 4 d6ng phan butylamin, dimetylamin, dietylamin,
dietanolamin, dipropylamin, diisopropylamin,
di-n-butylamin, ~ pyrolidin,  piperidin, ~morpholin, trimetylamin,  trietylamin,
tripropylamin,  quinuclidin,  pyridin, quinolin  va isoquinolin;  benzathin,
N-metyl-D-glucamin, hydrabamin, va cac mudi véi axit amin, vi dy, arginin, lysin va
c4c amin tuong tu. Nguoc lai, cic dang mubdi ndy c6 thé duoc chuyén ho4 bing cach xtr

Iy bang axit thich hgp thanh dang axit tu do.

Thuat ngtt “solvat” bao gobm dang cong hop dung moi cling nhu cdc mudi cua
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ching, ma céc hgp chét ¢6 cong thire (1) c6 thé tao thanh. Vi du vé cac dang cOng dung
mdi nay vi du 1a céc hydrat, alcoholat va cac dang twong tu.

Didu ché cac hop chit c6 cong thirc (I-B)

Céc hop chét c6 cong thire (I-B) theo sang ché néi chung ¢6 thé didu ché tuan tur
theo cac budc da biét ddi véi ngudi co hiéu biét trung binh vé linh vuc lién quan. Cu thé
1, cac hop chét nay c6 thé dugc didu ché theo cac phuong phap tbng hop dudi day.

Céac hop chit c6 cong thic (I-B) co thé duge tong hop & dang céc hdn hop
raxemic gdm cac chét ddng phan d6i anh ma c6 thé tach riéng theo cac quy trinh phén
tach da biét. Cac hop chét raxemic theo cong thue (I-B) co thé dugc chuyén hoé thanh
cac dang mudi dong phan khong d61 quang tuong tng bang cach cho phan tmg véi axit
khong dbi xung thich hgp. Céc dang mudi ddng phan khong dbi quang nay sau do dugc
phén tach, vi du, béng cach két tinh chon loc ho#ic phan doan va cac chét déng phéan dbi
anh duoc giai phong tir dang mudi nay bang kiém. Mot cach khac dé phan tach céc dang
ddng phan dbi anh cta cac hop chét c6 cong thire (I-B) bao gbm séc ky long hodc sic
ky 10ng sidu t6i han (SFC) st dung pha tinh khong d6i xtmg. Céc dang ddng phan 1ap
thé ho4 hoc tinh khiét ndy cling co thé thu duoc tir cac dang ddng phan lap thé hoa hoc
tinh khiét twong tmg ctia nguyén ligu thich hop, mién 12 phan tmg dién ra mdt cach chon
loc vé& mit 1ap thé.

A. Didu ché céc hop chét theo Cong thirc (I-B) thanh phim

Céc hop chit thanh phim theo cong thire (I-B), ¢6 thé duge didu ché bing cach
cho hop chét trung gian ¢6 cong thirc (II) phan Ung v6i hop cht c6 cong thire (111) theo
o d6 phan ung (1), phan ing dién ra trong diéu kién Mitsunobu cd dién. Phan tng nay
tdt hon 14 duge tién hanh vé6i phosphin va este hodc amit cua axit azodicarboxylic hodc
trong tetrahydrofuran, 1,4-dioxan, dietyl ete, toluen, benzen, diclometan, hodc hdn hgp
cua ching, & tir -30 dén 150°C, trong diéu kién gia nhiét hodc chiéu xa vi séng. Céc
phosphin thuong duoc st dung 13 triphenylphosphin va tributylphosphin thuong két hop
v6i dimetyl azodicarboxylat, dietyl azodicarboxylat, diisopropyl azodicarboxylat, di-(4-
clobenzyl) azodicarboxylat, dibenzyl azodicarboxylat, di-tert-butyl azodicarboxylat,
bis-(dimetylamit) cua axit azodicarboxylic, dipiperidit clia axit azodicarboxylic, hodc

dimorpholit ctia axit azodicarboxylic. Trong so dd phan tmg (1), tht ca cac gbc thay do6i
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1a nhu dugce x4c dinh trong cdng thirc (I-B)

So dd phan tng 1

OH N
F NN (Rz)n‘©/ Fr
F / \ 1

F | | N
HO 7 - ) O s
(R)n
) (1-B)

B. Pidu ché cac hgp chét trung gian
Quy trinh thi nghiém 2

Céc hop chét trung gian theo cong thuc (II) c6 thé dugc diéu ché bang cach cho
hop chét trung gian c6 cong thirc (IV) vao cac didu kién ma da biét d6i véi nguoi co
hiéu biét trung binh v& linh vuc lién quan. Qua trinh nay dugc minh hoa trong so o
phan g (2) trong do6 tht ca cac gbc thay dbi 1a duoc xac dinh nhu dugc d& cap trong
ban mo ta ny & trén. Cac phuong phép tién hanh cic bién dbi nay la da biét di véi
nguoi ¢ hidu biét trung binh vé linh vuc lién quan. Xt ly aldehyt c6 cong thic (IV) v6i
hop chét kim loai hitu co nhw metyl lithi hodc metyl magie bromua cho hgp chét ¢ cong
thirc (II). Dung moi thich hop cho phan Gng nay 14 ete nhu tetrahydrofuran va phan ing
thuong duge thyce hién & nhiét do trong khoang -78°C va 40°C. Trong so d6 phan g
(2), tat ca cac gbc thay ddi 1a duge xac dinh nhu trong cong thirc (I-B).

So dd phan tmg 2
F N—N
F N—N F / \ 1
'; / N>\R1 MeMgX N N>\R
o M > HO ~
(V) (I
Quy trinh thi nghiém 3

Céc hop chét trung gian theo cong thirc IV)co thé dugc didu ché bang cach cho
hop chét trung gian c6 cong thirc (V) phan ing trong diéu kién dihydoxyl hoé va phan
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giai oxy hod ma da biét dbi véi nguoi co hiéu biét trung binh vé linh vuc lién quan va
c6 thé thuc hién vi du voi oxon, osmi tetroxit. Co thé thuc hién quy trinh nay tuy y trong
dung mdi nhu 1,4-dioxan, nuéc va n6i chung & nhiét d6 trong khoang -100°C va 100°C.
Tham khao t6m tic cac phuong phdp nay trong “Comprehensive Organic
Transformations”, VCH Publishers, (1989), R.C.Larock, cac trang 595-596. Qua trinh
nay dugc minh hoa trong so d6 phan ung (3) trong do tAt ca cac gbc thay ddi 1a duoc

x4c dinh nhu dugc dé cap trong ban mo ta nay ¢ trén.

So dd phan tng 3
F o N-N F NN
F \ 1 F |\ 1
F N>\ R . N>\R
3o O | =
V) (V)

Quy trinh thi nghiém 4

Céc hop chét trung gian theo cong thic (V) cod thé duoc didu ché bang cac phan
g két hgp, nhu cac phan ung Stille hodc Suzuki ctia hgp chét trung gian c6 cdng thirc
(VI) v6i hop chit c6 cong thire (VII) trong céc didu kién ma da biét ddi véi ngudi ¢o
hiéu biét trung binh vé linh vuc lién quan. C6 thé thuc hién quy trinh nay tuy y trong
dung modi nhu 1,4-dioxan, nude va n6i chung & nhiét do trong khoang nhiét do trong
phong va 200°C véi sy co mat ctia bazo. Qua trinh nay dugc minh hoa trong so dd phan
(g (4) trong do tht c4 cac gdc thay dbi 1a duoc xac dinh & trén, trong d6 M 1a trialkyltin,

axit boronic hodc boronat este, va chat xuc tac paladi va halo la clo, bromo hodc 16t.

So dd phan tng 4
F N=N M F N-N
F / >\R1 F >\R1
F N F N
| (Vi)
halo” 7 =
Chét xtc tac Paladi
(V1) V)
Quy trinh thi nghiém 5
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Céc hop chét trung gian theo cdng thic (VI) c6 thé duoc didu ché theo cac quy
trinh da biét trong linh vuc bang cach tao vong hgp chét trung gian c6 cong thirc (VIII)
v6i su c6 mit clia tac nhan halogen hoa vi du nhu phospho (V) oxyclorua (POCls) trong
dung moi thich hop nhu, vi du, dicloetan, duoc khqu trong diéu kién chiéu xa vi song,
trong mot khoang thoi gian thich hop cho phép phan ting hoan toan, nhu vi du 5 phut &
nhiét do trong khoang 140-200°C. Trong so d6 phan tng (5), R! dugc xac dinh nhu trong

cong thie (I-B) va halo 1 clo, bromo hodc i6t.

So dd phan tng 5
0. _R
NH F N=N
FHN” F
FJ /NBK\Q
F SN L

[:::T/A\O = halo
(Vi) (Vi)

Quy trinh thi nghiém 6

Céchop chét trung gian theo cong thire (VIII) ¢6 thé duge didu ché bing cac quy
trinh d& biét trong linh vuc bang céch cho hgp chét trung gian hydrazin c6 cong thuc
(IX) phan tng véi halogenua axit ¢6 cong thirc (X). Thyc hién phan Gng bang cach st
dung dung moi tro, vi du nhu DCM, v6i su ¢6 mit cta bazo vi du nhu trietylamin, vi du
& nhiét do trong phong trong mot khoang thoi gian thich hop cho phép phan trng hoan
toan, vi du 20 phut. Trong so dd phan tmg (6), R! dugc x4c dinh nhu trong cong thie (I-
B).

So dd phan tng 6
0. _R
NH, QX NH
F SN

y
-
/
pa

(Vi)
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Quy trinh thi nghiém 7

Céc hop chit trung gian c6 cong thirc (IX) c6 thé duoc didu ché bang cach cho
hop chét trung gian c6 cong thire (XI) phan Gng véi hydrazin theo so d6 phan tmg (7),
tién hanh phan ing trong dung moi tro-phén Gmg thich hop, vi du nhu etanol, THF hodc
1,4-dioxan trong diéu kién gia nhiét, vi du nhu gia nhiét hdn hop phén tmg vi du ¢ 160°C
trong diéu kién chiéu xa vi séng trong 30 phut hodc diéu kién gia nhiét c¢b dién & 70°C
trong 16 gid. Trong so d6 phan tmg (7), halo la clo, bromo hodc 16t.

So d6 phan tng 7

F NN N2H4

Quy trinh thi nghiém 8

Céc hop chit trung gian theo cong thire (XI) ¢6 thé dugc diéu ché bang cach cho
hop chét trung gian c¢6 cong thire (XII) phan (mg v6i rugu benzylic theo so d6 phan tng
(8), tién hanh phan tng trong dung moi tro-phan tmg thich hop, nhu, vi du, N,N-
dimetylformamit v6i sy c6 mat cta bazo thich hop, vi du nhu natri hydrua & nhiét do
trong phong trong mdt khoang thoi gian thich hop cho phép phan ing hoan toan, vi du
1 gid. Trong so dd phan tng (8), halo 12 clo, bromo hodc i6t.

So dd phan tng 8

F halo . F halo
F ‘ SN F ‘ SN
halo Z - [:::T/A\O Z
(XI1ny (X1)
Quy trinh thi nghiém 9
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Hop chat trung gian theo cong thire (XII), c6 thé duge didu ché bang cach cho
hop chét trung gian c6 cdng thirc (XIII) phan ting vdi tdc nhan triflometyl hoé thich hop,
nhu vi du metyl este cua axit flosulfonyl(diflo)axetic, theo so d6 phan tng (9). Tién
hanh phan Ung nay trong dung moi tro-phan Umg thich hop nhu, vi du, N,N-
dimetylformamit v6i sy c6 mit cia chét két hop thich hgp vi du, nhu ddng (I) iodua,
trong diéu kién gia nhiét, vi du, nhu gia nhiét hdn hop phéan tng vi du & 160°C trong
didu kién chiéu xa vi séng trong thoi gian 45 phut. Trong so d6 phan tng (9), halo 1a

clo, bromo hodc i0t.

So d6 phan tmg 9
O O
halo F_n
> F halo
PN FF P
halo halo
(XI)

)

Céc chit ban dAu c6 cong thic (IT), (VID), (X) hodc (XIII) 1a céc hop chit ¢6 ban
san trén thi truong hodc ¢ thé duoc didu ché theo cac quy trinh phan ng thong thudng

da bidt ddi v6i nguoi ¢ hicu biet trung binh veé linh vue lién quan.

Nhu duge st dung trong ban mo ta nay, thuat nglt “ché phdm” dung dé chi san
pham bao gbm cic thanh phan x4c dinh v6i nhing lugng xac dinh, ciing nhu san pham
bit ky thu duoe trye tiép hoc gian tiép tlr ché pham phéi hop cac thanh phan xé4c dinh

& lwong xac dinh.

Nhu dugc st dung trong ban mo ta nay, thuat ngi “ddi twong” chi dong vat, tbt
hon 1a dong vat co vu, t6t nhat 12 ngudi truong thanh, tré em hogc tré so sinh, dang hodc

da 1a dbi tuong diéu tri, theo d&i hogc thir nghiém.

Thuét ngtt “lugng hitu hiéu dung dé diéu tri bénh” nhu dugc st dung trong ban
md ta nay, dung dé chi luong hop chét c6 hoat tinh hodc dugc chit c6 dap tng sinh hoc
hodc y hoc & hé théng md, ddng vat hodc con ngudi ma dang dugc nha nghién ctru, bac

s¢ thu vy, thdy thubc hodc bac sy 1am sang khac tim céch, bao gdm lam gidm nhe mot
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hodc nhiéu tridu ching cua bénh hodc ching rdi loan bénh dang diéu tri; va/hodc giam

mirc dd nghiém trong cia mot hodc nhiu triéu chirg cua bénh dang dugc didu tri.

Ché phim phdi hop ctia céc hop chét (a) phdi tr SV2A va (b) chét diéu bién bién
cdu duong (“PAM”) cua phan nhom thy thé glutamat huéng chuyén hoé 2 (“mGIuR2”)
hodc mudi duoc dung hodc solvat ciia chung, hodc chét cht van ¢6 vi tri gén két nguyén
thuy khong bi bién cAu cta phan nhom thy thé glutamat huéng chuyén ho4 2 hogc mudi
duoc dung hoc solvat cua chung, trong d6 cac hop chét (a) va (b) dugc cho dung ddng
thoi, riéng r& hodc tudn tu, ¢6 thé ¢6 loi so voi tac dung cta cdc hop chét (a) hodc (b)
duoc st dung don doc. Cu thé 13, co thé co it nhit mot tc dung c6 l¢i, vi du gia tdng tac
dung hiép ddng cua cac hop chét (a) va (b), tic dung manh hon tac dung cong hop, cu
thé 1a tac dung hiép ddng; céc tac dung c6 loi bd sung bao gbm vi dy, 1iéu ding hitu hiéu
giam dang ké d6i véi (a) va (b) két hop; tac dung diéu tri khac ma khong nhan thdy dbi
v6i hop chét (a) hodc (b) don ddc, profin tac dung phu c6 ldi hon, hodc tac dung diéu tri

két hop & liéu lugng khong c6 hi¢u quéa cua mot hoic ca (a) va (b).

Nhu dugce xéac dinh trong ban md ta nay, thuat nglt “ty 1¢ liéu dung ¢ dinh cia
(a) phéi t&r protein tGi synap 2A so v6i (b) hop chét c6 cong thie (1) 1a 1:1, dugc tinh
theo gia tri EDso ctia cdc hop chét (a) va (b) riéng 1¢” chi ché phdm bao gdm céc hop
chét (a) va (b) & lidu dung twong tng véi 50% lidu dung EDso twong Gmg ctia hop chét
(2) va (b) riéng 1& hodic bdi sb ciia ty 1& lidu dung ¢6 dinh nay. Thudt ngir “ty 1& liéu dung
c¢b dinh cta (a) phéi tir protein tui synap 2A: (b) hop chét co cong thire (1) 1a 3:1, duoc
tinh theo céc gié tri EDso ciia cac hop chét (a) va (b) riéng 1&” chi cic ché pham bao gdm
(b) hop chét c6 cong thic (I) & lidu dung tuong ung voéi 75% liu dung EDso trong ung
ctia hop chét (b) va hop chét (a) & lidu dung twong Gmg v&i 25% lidu dung EDso tuong

ung cua hop chét (a) hodc bdi sb cua ty 18 lidu dung cb dinh nay, va tuong tu.

Do d6, theo mdt phuong én cla sang ché, (a) phdi tir SV2A va (b) hop chét ¢6
cong thire (I) c6 mit trong dugc phdm voi ty 18 lidu dung cb dinh cua (a):(b) 12 khoang
fr 1:10 dén khoang 10:1, t5t hon 1a tir khoang 1:5 dén khoang 5:1, t5t hon nita 13 tur
khoang 1:3 dén khoang 3:1, theo mdt phuong 4n tr khoang 1:1 dén khoang 3:1; theo

mdt phuong an khac 1a 1:3; theo mot phuong 4n khéc nita 12 1:1; phuong 4n khac 1a 3:1;
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trong do ty 1€ lidu dung c¢d dinh dugc tinh theo céc gid tri EDso cua céc hop chit (a) va

(b) riéng ré.

Trong do, sdng ché @& cap dén lidu phép tri liéu ddng thdi hodc liéu phap phdi
hop, bao gbém budc sir dung (a) phéi tit protein tii synap 2A (“SV2A”); va (b) hop chit
chu van/PAM mGluR2, cu thé 12 hop chét c6 cong thire (I)/(I-A)/(I-B) nhu dugce xac
dinh trong ban mo ta nay, luong duoc dung hodc lugng hiru hidu dung dé diéu tri bénh
1a lwong ché phim phéi hop céc chét dugc ding ddng thoi sao cho tac dung phédi hop
cho dép tng sinh hoc hodc y hoc mong mubn. Vi du, lwong hiru hiéu dung dé didu tri
bénh cua li¢u phép d6ng thoi bao gdm bude s dung (a) phdi tir SV2A nhu duge xac
dinh trong ban md ta nay va (b) hop chit chil van/PAM mGlIuR2, cu thé 12 hop chét c6
cong thire (I)/(1-A)/(I-B) nhu duge xdc dinh trong ban mo ta nay 1a lugng cla (a) phdi
tr SV2A nhu duoc x4c dinh trong ban md ta ndy va luong cua (b) hop chit chil van/PAM
mGIuR2, cu thé 1a hop chit c6 cong thie (1)/(I-A)/(I-B) khi dugc dung ddng thoi hodc
tuén tu co tac dung phéi hop ma ¢6 hiéu qua diéu tri. Hon nita, nguoi co hiéu biét trung
binh v& linh vuc lién quan s& biét duogce 14 trong trudng hop liéu phap ddng thoi vé6i lugng
hitu hiéu dung dé didu tri bénh, nhu trong vi du néu trén, luong cua hop chét chu
van/PAM mGIuR2, cu thé 13 hop chét c6 cong thire (1)/(I-A)/(I-B), va/hodc lugng phéi
tr SV2A thich hop diing riéng r& c6 thé hodc khong thé c6 hiéu qua didu tri.

Sang ché dé xuat phwong phap ngan nglra hodc didu tri bao gdbm budc cho d6i
tuong cin diéu tri ndy, st dung liéu phap d6ng thoi v6i luong hitu higu dung dé diéu tri
bénh cia phéi tir SV2A va lugng hiru higu ding dé didu tri bénh cta hop chat chu
vAn/PAM mGIuR2, cu thé 1a hop chét c6 cong thire (1)/(I-A)/(I-B), nhu duoc dé cap
trong ban mo ta nay. Dé dat duge muc dich nay, cac hop chét hoic ché phdm theo séng
ché cin phai dugc st dung v6i lugng hitu hiéu dung @8 didu tri bénh hogc lidu dung

chinh xé4c, nhu dugc mo ta dudi day.

Liéu luong va phéc do toi uu can str dung s& dugc nguoi c6 hiéu bict trung binh
vé linh vuc lién quan xdc dinh mot cach d& dang, va sé& thay doi theo hop chat cu thé
duoc st dung, cach dung, ham luong ctia ché pham, duong dung, va mic dd tién trién

cta tinh trang bénh. Ngoai ra, cac yéu t lién quan dén bénh nhan cu thé dang diéu tri,
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bao gdm tudi tic cua bénh nhén, can nang, ché @0 an va thoi gian str dung, s€ dan dén

nhu cau diéu chinh liéu luong.

Nguoi ¢o hidu biét trung binh vé linh vuc lién quan s& biét duge 1a lidu lugng
hiru hiéu dung dé diéu tri bénh cta cac hop chét theo sang ché c6 thé bao gdm céc liéu

dung lap lai trong phéac dd diéu tri kéo dai ma s& cho két qua dang ké trén 1am sang.

Luong hop chit chu van/PAM mGIuR2, cu thé 13 ctia hop chit c¢6 cong thic
(D/(I-A)/(I-B), trong cac ché pham phdi hop clia sang ché ma duoc st dung hing ngay
c6 thé thay ddi trong khoang tir 0,01 dén khoang 2000 mg. Vi du vé lidu lugng hing ngay
ctia hop chét c¢6 cong thie (1)/(1-A)/(I-B) 1 0,01, 0,05, 0,1, 0,5, 1,0, 2,5, 5,0, 10,0, 15,0,
25,0, 50,0, 100, 150, 200, 250, 300, 400, 500, 750 va 1000 mg duogc didu chinh theo triéu
chimg cho bénh nhan cAn diéu tri. Lugng hitu hiéu cta thudc thuong dugc cung cAp & mic
lidu lugng nim trong khoang tir 0,01 mg/kg dén khoang 150,0 mg/kg trong luong co
thé/ngay hoic khoang litu lugng bét ky trong ban md ta nay. Tét hon 13, khoang lidu nay
nam trong khoang tr 0,1 dén khoang 100,0 mg/kg trong luong co thé/ngéy, t6t hon nita 13,
tir 0,5 mg/kg dén khoang 50 mg/kg, t6t hon nita 13, tir 1,0 dén khoang 25,0 mg/kg trong
lwong co thé/ngay. Céc hop chét c6 duge st dung theo phéc dd 1, 2, 3 hoic 4 lan/ngdy.
Luong ctia phdi tt SV2A ma dugc str dung hing ngay c6 thé thay d6i trong khoang tir
0,01 dén khoang 7000 mg, tdt hon 1a trong khoang 250 va 5000 mg va tdt hon nita 1a
trong khoang 500 va 3000 mg. Vi du vé lidu luong hiang ngdy cla phéi tir SV2A 2.5,
5,0, 10,0, 15,0, 25,0, 50,0, 100, 150, 200, 250, 500, 750, 1000, 1500 va 3000 mg dugc didu
chinh theo tridu chimg cho bénh nhén can diéu tri. Luong hitu hiéu cia thudc thuong duge
cung cip & murc lidu luong ndm trong khoang tir 150,0 mg/kg trong luong co thé/ngay
hodc khoang bét ky trong ban mo ta nay, T6t hon 13, khoéng nay nam trong khoang tir 0,1
dén khoang 100,0 mg/kg trong luong co thé/ngay, t6t hon nita 13, tir 0,5 mg/kg dén khoang
50 mg/kg, tot hon nita 14, tir 1,0 dén khoang 25,0 mg/kg trong lugng co thé/ngay. Cac hop
chit ¢6 thé duoc st dung theo phac dd 1,2, 3 hoic 4 l?m/ngAy. T4t ca liéu luong duoc dé
cip & day va trong cac doan dudi déy chi dang tu do (nghia 1a khong phai dang mudi).
Céc gia tri néu trén biéu thi tvong dwong v6i dang tu do, nghia la khéi lwong dugc tinh
khi st dung dang tu do. Néu str dung céc mubi, cac liéu luong nay can phai dugc tinh
theo ty 1¢ trong lwgng phan tir gitta dang mudi va dang ty do.
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Céc lidu ding hang ngdy néu trén dugc tinh cho trong lwong co thé trung binh 1a
khoang 70 kg va nén duoc tinh lai trong truong hop dung cho tré em, hodc khi st dung

cho bénh nhéan c6 trong lugng co thé chénh 1&ch dang keé.

Céc dang phan lidu c6 thé trinh bay dudi dang mot, hai, ba hodc bdn hodc nhidu
lidu ding phan nhé dugc dung ¢ cac khoang céach thich hgp trong ngay. Liéu lwgng tot
hon 1a twong Gng v6i luong hing ngay cua hgp chit chi van/PAM mGluR2, cu thé 1a
ctia hop chit c6 cong thire (I)/(I-A)/(I-B), hodc cua phdi tir SV2A, néu trén, hogc lidu
chia nhé cta chung nhu 1/2, 1/3, 1/4 cac lidu nay. Dang phén lidu c6 thé chura hop chit
cht vain/PAM mGIuR2, cu thé 12 hop chat (I)/(I-A)/(I-B), hodc phéi tir SV2A hodc ca
hai chit ndy, v6i luong tuong duong véi cac khoéng liéu ding hogc khdi lvong dwoc dé
cap & trén, vi du dang phén lidu ¢6 thé chira 10 mg, 25 mg, 50 mg, 100 mg, 150 mg,
hogc 200 mg hop chit chi van/PAM mGluR2, cu thé 12 hop chét (I)/(I-A)/(I-B), 10 mg,
25 mg, 50 mg, 100 mg hodic 250 mg, phdi tr SV2A, & ché phim riéng r& hodic & dang
ché phém phdi hop. Theo mot phuong 4n, hop chét chi van/PAM mGluR2, cu thé 1a
hop chét c6 cong thire ()/(I-A)/(I-B), duge si dung mot 1an/ngdy (q.d.), cu thé 1a v6i
mot lidu ding/ngay, va phdi tir SV2A dugc sir dung mot ]An hoic hai lan/ngay (q.d. hodc
b.i.d.), cu thé 1a v6i mot hodc hai lidu dung/ngay. Trong truong hop cé hai hop chét duoc
str dung mot 1an/ngdy, viée st dung nay c6 thé thuc hién bang cach st dung hai lidu
dung riéng ré€, mot lidu dung véi hop chét chi van/PAM mGluR2, cu thé 1a hop chit co
cong thire (I)/(I-A)/(I-B), mét lidu dung véi phdi tir SV2A, hogc bang céch skt dung lidu
ding phdi hop chira hop chét chi van/PAM mGluR2, cu thé 1a hop chat c6 cong thirc
(D/(I-A)/(I-B), va phdi tir SV2A.

Ché phém phéi hop theo sdng ché c6 thé dugce st dung mot, hai, ba, bdn, hoidc
nhiéu 1an/ngay. Theo mdt phwong an, ché phdm phéi hop duge sir dung mot lan/ngay.
Theo mdt phuong 4n khac, ché pham phéi hop dugce sir dung hai lan/ngdy, hodc ba
lan/ngay. Viéc str dung céac lidu lugng nay c6 thé bang cac dang phén lidu riéng r&, nghia
1a cac dang phan lidu chi chira hop chat chit van/PAM mGluR2, cu thé 12 hop chét c6
cong thic (I)/(I-A)/(I-B), hodc chi chira phdi tir SV2A; hodc bang cdc dang phan lidu
phéi hop chira céc thanh phan hoat tinh 1a hop chét chi van/PAM mGIuR2, cu thé 1a
hop chat ¢6 cong thire (1)/(I-A)/(I-B), va phéi tir SV2A. Ciing ¢6 thé st dung dang hon
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hop dang phén lidu phdi hop va dang phan lidu riéng ré. Cc dang phén lidu c6 thé dugc
st dung nhu dugce d& cap trong ban md ta nay, wu tién 1a dang phén lidu qua dudng

miéng, cu thé 1a vién nén hodc vién nang.

Céc thanh phﬁn hoat tinh c6 thé duoc bao ché thanh céac dugc phém riéng r& hodc
dudi dang dugc phim phdi hop. Trong truong hop phéi hop, séng ché dé xuit duoc
pham bao gdm lugng hitu hiéu ding dé diéu tri bénh ctia hop chit chi van/PAM
mGluR2, cu thé 12 hop chét c6 cong thirc (I)/(I-A)/(I-B), hodc mubi dugc dung cta nd,
va phdi tr SV2A, nhu duge xé4c dinh ¢ trén trong ban mo ta nay, va chit mang dugc

dung.

Theo mot khia canh khéc, sang ché dé cap dén quy trinh bao ché dugce pham nhu
duogc x4c dinh trong ban md ta nay, quy trinh nay bao gbm tron chit mang dugc dung
vé61 luong hitu hiéu dung dé diéu tri bénh cua hop chét chtt van/PAM mGIluR2, cu thé 1a
hop chét ¢ cong thire (I)/(I-A)/(I-B), hodc mudi duoc dung hodc solvat clia chung, va

lwong hiru hiéu ding dé diéu tri bénh cta it nhat mot phdi tir SV2A.

Ché pham phéi hop dugc d& xut trong ban mo ta nay cling c6 thé dwoc bao ché
dudi dang ché pham phdi hop dé str dung dong thoi, riéng &, hodc tuan ty dé ngin nglra
hogic didu tri bénh dong kinh va cac ching r6i loan ¢6 lién quan; con dau than kinh; bénh
nhtrc nira dAu hodc bénh dau dau khéng thude; chimg réi loan ludng cuc va cac ching
r6i loan c6 lién quan; nhim bao vé than kinh; hodc ngdn ngira gay con dong kinh. Trong
trueong hop nay, hop chit cht van/PAM mGIuR2, cu thé 1a hop chét c6 cong thire (1)/(1-
A)/(I-B), dugc bao ché duéi dang duge phdm chira ta dugc dugc dung khéc, va phdi tir
SV2A duoc bao ché riéng r& ¢ dang duoc phém chtra ta dugc duoc dung khéac. Thuén
tién la cac dugce pham riéng r& ny c6 thé 1a phan cua bo kit dé st dung ddng thoi, riéng

r& hodc tuan tu.

Céc hop phén riéng 1€ cua ché phim phéi hop theo sang ché ¢ thé dugc sir dung
ddng thoi hodc riéng ré & céc thoi diém khac nhau trong dot didu tri hodc ddng thoi &

dang chia lidu hodc dang phéi hop lidu duy nhat.

Do @6, cac hgp chét cht van/PAM mGluR2, cu thé 1a cac hop chit ¢6 cong thirc

(D/(I-A)/(I-B), va phéi tir SV2A, riéng r& hodc phdi hop, c6 thé duge bao ché thanh
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nhidu duoc pham khéc nhau thich hop cho muc dich st dung. Trong cac dugc phim
nay, lugng hitu hiéu dung dé diéu tri bénh ctia mot hop chét cu thé, hodc cua ca hai hop
chét, duoc két hop véi chit mang dugc dung, chit mang nay c6 thé & dang khac nhau
tuy thudc vao dang ché pham mong mudn dé str dung. Cac dugc pham c6 thé duoc bao
ché du6i dang thube dé dung qua dudng miéng, ngoai dudng tiéu hod (bao gbm duéi da
(s.c.), trong bép co (i.m.), va qua dudng tinh mach (i.v.)), qua duong truc trang, qua
dudng da, qua miéng, hodc qua duong mii. Cac dugce pham ciing c6 thé dugc bao ché
dé sir dung truc tiép vao hé than kinh qua cac dudng dung, bao gdm, nhung khodng chi
gidi han @, trong ndo, trong that, trong néo that, trong ndi tuy mac, trong bé, trong tuy
séng va/hoic quanh tuy béng cach chuyén van qua kim tiém va/hodc dng thong trong so
hoc trong tuy séng kém theo hodc khong kém theo dung cu bom. Ché pham thich hop
dé st dyng qua dudng miéng bao gf“)m thudc bot, thubc cdm, thudc hat, vién nén, vién
tron dang nén hofc vién tron dang bao, viém ngm, toi thubc, vién nang gelatin cimg
hodc mém, xird va hon dich. Céc ché phim thich hop dé dung ngoai dudng tiéu hod bao
gdm céc dung dich hodc nhil twong nuéc hodc dung dich hodc nhii trong khong phai 1a
nudce, trong khi dé dé str dung qua duong tryc trang, cac ché pham thich hop dé str dung
bao gdm vién dan v6i chét din ua nuée hodc ky nuée. BE ding ngoai da, c6 thé str dung
céc hé chuyén van qua da thich hop va dé chuyén van qua dudng mili, c6 thé sir dung

hé chuyén vén sol khi thich hop.

Vi du, d& bao ché cic ché phdm dé& dung qua dudng miéng, mdi trudng dugce
dung thong thudng bét ky co thé dugc st dung, vi du, nhu nudc, glycol, dau, alcol va
mdi trudng trong tu trong trudng hop ché phdm dang 16ng qua duong mi¢ng nhu hén
dich, xi-ro, cdn thube ngot, nhii twong va dung dich; hodc cac chét mang ran nhu tinh
bot, dudong, kaolin, chit 1am tron, chét két dinh, chét gdy phan rd va chét tuong tu trong
truong hop ché pham dang rn. Péi voi cac ché phim ding ngoai dudng tiéu hoa, chat
mang thuong s& bao gdm nuée vo tring, it nhét véi luong 16n, mic du cac thanh phan
khac, nhu chét hoa tan, chét nhii hod hodic cac chit phy trg khac c6 thé duoc bd sung
vao céc ché phim nay. Céc dung dich 8 tiém c6 thé dugc bao ché, trong d6 chéit mang
bao gbm dung dich nuée mubi, dung dich glucoza hodc hdn hop cta chung. Céc hén

dich d& tiém ciing c6 thé dugc bao ché, trong d6 céc chat mang long thich hop, céc chét
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tao hon dich va céc chét tuong tw co thé dugc sir dung. Cling bao gdm 1a cic ché phdm
dang ran nhdm dé chuyén d6i, ngay truéc khi st dung, thanh cic ché phdm dang 1éng
nhu bot dé pha hoan nguyén. Trong cic ché phdm thich hop dé st dung qua da, chét
mang tuy y bao gdm chit ting cudng ngim qua da va/hodc chét gay thAm, tuy y két hop
v6i chat phu tro tuong hop vdi-da thich hop & ty 1€ nho. Hop chét chii van/PAM
mGIuR?2, cu thé 12 hop chét c6 cong thire (1)/(I-A)/(I-B), hodc phéi tir SV2A, hoge phéi
hop cta chung, cling ¢6 thé dwoc sir dung bang cach hit hodc bom vao qua dudng miéng
bing céc ché phédm thich hop cho hinh thirc sir dung nay, hon dich hodc bot kho. Cac
dugc pham thich hop dé str dung & dang sol khi hodc phun xit, vi du, hon dich chira hop
chét chti van/PAM mGluR2, cu thé 12 hop chat ¢6 cong thire ()/(I-A)/(I-B), hodc phéi
tr SV2A, hodc ca hai hop chét nay trong chit mang 16ng dugc dung, nhu etanol hodc
nude, hodc hon hgp cia chung. Néu can, ché phim nay cling c6 thé chira cc chit phu
tro duge dung khéc nhu chit hoat dong bé mat, chét nhii hod va chit 1am 6n dinh cling
nhu c4c chit ddy. Ché phdm ndy thong thuong chira hop chit hoat tinh & ndng do nim
trong khoang ttr 0,1 dén 50%, cu thé 1a tir 0,3 dén 3% theo trong lugng.

Céc dugc phim c6 thé chira thanh phén hoat tinh 1a hop chét chi van/PAM
mMGIUR2, cu thé 13 hop chit cé cong thirc (1)/(I-A)/(I-B), hodc phéi tir SV2A, hodc ca
hai hop chét nay phdi hop & ndng d6 nam trong khoang tir 0,1% dén khoang 50%, hoac
(r 1% dén khoang 30%, hodc tir 3% dén khoang 20%, hodc tir 5% dén khoang 20%, tht
¢4 % la theo trong lugng, trong d6 ham lugng tdng cong cta cac thanh phan trong dugc
phim khong vuot qua 100%. Trong cac ché pham chira c& hai hop chét hop chat chu
van/PAM mGIuR2, cu thé 13 hop chét ¢6 cong thire ()/(I-A)/(I-B), va phdi tir SV2A,
hop chét chtl van/PAM mGIuR2, cu thé 1a hop chét ¢6 cong thire (D/(1-A)/(I-B), c6 mét
v6indng d6 trong khoang tir 0,1% dén khoang 50%, hogc tir 1% dén khoang 30%, hodc
tr khodng 3% dén khoang 20%, hodc tir khoang 5% dén khoang 20%; va phdi tir SV2A
c6 mat voi ndng do trong khoang tir khoang 3% dén khoang 50%, hodc tir khoang 5%
dén khoang 50%, hojc tir khoang 10% dén khoang 50%, hodc tir khoang 10% dén
khoang 40%, hodc tir khoang 10% dén khoang 30%, ham lugng tbng cong clia cac thanh
phén trong dugc pham khong vuot qua 100%.
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Céc duge phém mot cach thuén tién co6 thé dugc trinh bay ¢ dang phan lidu don
vi d& d& str dung va c6 d dong déu ham luong. Céac vi du bao gbm vién nén (bao gbdm
vién nén in dap hodc bao), vién nang, vién tron, vién dan, gbi bot thudc, dang bénh, dung
dich tiém hodc hdn dich va dang tuong tu, va nhiéu dang két hop. Quan tAm dén dang

phén lieu dang ran dé st dung qua duong miéng nhu vién nén hodc vién nang.

Céc dang phan lidu dang rin & dang lidu ding don vi ¢6 thé dugc dong goi trong
bao bi di biét bit ky, vi dap vién dugc uu tién, cu thé 1a cho vién nén va vién nang.
Trong trurong hop hop chit chi van/PAM mGluR2, cu thé 1 hop chét ¢6 cong thirc
(D)/(I-A)/(I-B), va phdi tt SV2A duoc bao ché riéng &, chiing c6 thé dugc dong goi &
dang cac vi riéng r€&, mdot vi bao gbm céc dang lidu dung don vi cta hop chit chu
van/PAM mGluR2, cu thé 1a hop chét ¢6 cong thie (D)/(I-A)/(I-B), va cua phéi tir SV2A,
vi du mét hang 1a don vi lidu ciia hop cht chi vAn/PAM mGluR2, cu thé 1a hop chét c6
cong thire (1)/(I-A)/(I-B), va mdt hang khéc 12 don vi lidu cua phdi tir SV2A. Ciing ¢6

thé c6 cac kha nang dong goi khac.

Ché phdm phdi hop theo séng ché ¢6 thé dwoc st dung dé diéu tri hogc ngan ngira
bénh dong kinh va céac chimg r6i loan c6 lién quan; con dau than kinh; bénh nhtrc nira
dAu hozc bénh dau dau khing thude; va chung rdi loan ludng cuc va cic chimg r6i loan
cé lién quan; hodc cac ché pham nay c6 thé dugc st dung & dang chét bao vé than kinh

hodc ngin ngtra 1én con dong kinh.

Nhu duge str dung trong ban md ta nay, thuat ngit “didu tri” nham dé chi tat ca
cic quy trinh, trong d6 co thé ¢6 1am cham, 1am ngung, lam ngirg hoac chim dut tién
trién ctia bénh hodc gidm nhe céc triéu chimg, nhung khong nhét thiét chi ra 1a loai bo

hoan toan tat ca cac triu ching.

Nhu dugc sit dung trong ban md ta nay, trir khi ¢6 luu y khéc, cac thuét ngit
“bénh dong kinh va céac ching r6i loan ¢6 lién quan” hodc “bénh ddng kinh hodc chung
rbi loan c6 lién quan™ 14 chitng 1di loan bét ky, trong d6 mot dbi twong (t6t hon 12 nguoi
truéng thanh, tré em hodc tré nho) ¢6 mot hodc nhiéu con ddng kinh va/hodc run réy.
Cac vi du thich hop bao gdm, nhung khong chi giéi han 0, bénh dong kinh (bao gom,
nhung khong chi giéi han 6, bénh ddng kinh khu trd, bénh dong kinh toan thé, bénh
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ddng kinh c6 ca con dong kinh khu trt va toan thé, va bénh twong tu), cac con dong kinh
khoi phat- ting phan kém theo hodc khong keém theo toan thé ho4, con dong kinh giét
co, cac con dong kinh co ctimg-co git toan thé nguyén phat cu thé 12 & cac bénh nhan
kém theo bénh dong kinh toan thé tu phét, con dong kinh kém theo hoi chiing Lennox-
Gastaut, con dong kinh nhu bién ching ctia mot bénh hogc tinh trang bénh (nhu céc con
dong kinh kém theo bénh ndo, phenylketon niéu, bénh Gaucher ¢ thanh thiéu nién, bénh
dong kinh giat co tién trién Lundborg, con dot quy, chén thuong déu, stress, cac thay
ddi hormon, st dung hodc cai ma tuy, sit dung hodc cai ruou, mét ngu, sbt, bénh nhiém
tring, va bénh tuong tu), trang thai dong kinh (c6 co giat hodc khong co gidt), ching
run vo cin, hoi chimg chan khong nghi, va hoi chimg twong tu. Tét hon 14, chimg réi
loan dugc chon tir bénh dong kinh (bat ké thé, can nguyén hodc ngudn gdc), chitng run
v can hodc hoi ching chan khong nghi. T4t hon nita 13, ching r6i loan 12 bénh dong
kinh (b4t k& thé, can nguyén hodc ngudn gbc) hodc chimg run vo can. Vi du cu thé vé
bénh dong kinh dai déng, con duge goi 12 bénh dong kinh khang lai viéc diéu tri hodc
liéu phap. Thuat ngit nay thuong duge sir dung khi bénh nhan khoéng dap tng ba hodc
nhidu hon thude dong kinh (AED). Bénh dong kinh dai dang cling bao gdm bénh dong
kinh tirng phan khéng thubc va bénh dong kinh toan thé khang thube (ké ca tu phat hodc

¢6 bicu hién triéu chimg).

Nhu duoc st dung trong ban md ta nay, thudt ngit “con dau than kinh” bao gdm
con dau do tinh trang hodc ching r6i loan man tinh hodc suy nhugc. Tinh trang hodc
ching r6i loan man tinh hodc suy nhuge ¢6 thé din dén con dau than kinh bao gdm,
nhung khong chi giéi han ¢, bénh than kinh ngoai vi do tiéu duong giy dau, dau day
than kinh sau bénh ecpet, dau day than kinh sinh ba, con dau sau dot quy, dau lién quan
dén da xo cting, con dau lién quan dén bénh than kinh nhu trong bénh than kinh tu phat
hoic sau chén thuong va viém don dy than kinh, con dau than kinh lién quan dén HIV,
con dau than kinh lién quan dén ung thu, con dau than kinh lién quan dén hoi chung dng
¢b tay, con dau lién quan dén ton thuong tuy sbng, hoi ching dau ving phirc hop, con
dau than kinh lién quan dén hoi chiing dau co xo hoa, con dau thit lung va ¢6, hoi ching
giao cdm loan dudng do phan xa, hoi chimg dau chi 4o va cac hoi chiing dau lién quan

dén tinh trang man tinh va suy nhuge khac.
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Nhu duoc st dung trong ban md ta nay, thuat ngit “bénh nhirc nira du” nghia 1a
tinh trang bénh ly 1am sang suy nhugc tng con va man tinh, dugc chan doan do ¢6 cac
con dau diu mot bén theo nhip & mirc dd trung binh dén nang kéo dai tir 4 dén 72 gio,
bao gém bénh nhirc ntra dau khong c6 tién triéu va bénh nhirc ntra dAu c6 tién triéu. Nhu
dwoc sir dung trong ban md ta nay, “bénh nhtrc nira dau khong c6 tién triéu” nghia 1a it
nhit 5 con dau dap tmg céc tiéu chi sau: (a) con dau dAu kéo dai 4-72 gio dong thoi con
dau diu c6 it nhat hai trong sb cac déu hidu dudi day: khu tri & mot bén, tinh chét theo
nhip, cudng do trung binh hodc nang kém theo anh hudéng truc tiép dén céac hoat dong
sinh hoat héng ngady, va ning hon khi 1én cAu thang hogc ché @6 sinh hoat tuong ty: va
(b) trong con dau dAu xuét hién it nhat mot trong sb tridu chimg sau day: budn nén
va/hodc nodn, va s¢ anh sang va s¢ tiéng dong. Nhu dugc st dung trong ban mo ta nay,
“bénh nhirc ntra dAu co tién triéu” nghia 1a it nhét hai con dau kém theo 3 trong s6 4 dau
hiéu sau: (a) mot hodc nhiéu triéu chtng tién triéu c6 thé phuc hdi hoan toan: (b) it nhét
mot triéu chirng tién triéu phat trién tr tr trong vong > 4 phit hodc 2 hodc nhiéu hon
triéu ching xuét hién ké tiép; (c) khong co triéu ching tién triéu kéo dai > 60 phut; (d)
con dau dau xuét hién trude, ddng thoi hodc sau khi c6 tién triéu, v6i khoang thoi gian

khong dau gitra tién triéu va con dau dau < khoang 60 phut.

Nhu duogc st dung trong ban mo ta nay, thuat ngit “chig roi loan ludng cuc va
cac chung rdi loan c6 lién quan” bao gém ching rdi loan ludng cuc I (vi du con hung
cam don nhét, con hung cam nhe gan nhét, con hung cam gin nhét, con hén hop gan
nhAt, con trim cam gin nhét va con khong xéc dinh gan nhét), ching r61 loan ludng cuc
11, chig rbi loan tAm than chu ky va ching ri loan ludng cuc khong xéac dinh khac (do
céc thuét ngit nay duge xac dinh theo céac tiéu chi chan doan clia chung, trong tai li¢u:
Diagnostic and Statistical Manual of Mental Disorders, tai ban 14n thit 4, Hiép hoi Tam
than Hoa Ky, 2000 (DSM-IV-TR) hogc ban tai ban 1An thtr 5, Hiép hoi Tam than Hoa
Ky, 2013 (DSM-5™). Tét hon 13, chimg rbi loan ludng cuc dic trung boi pha trAm cam
va hung cam (hodc hung cidm nhe), trong d6 cac pha nay quay vong ldp lai. Tét hon 13,
chung 161 loan ludng cuc 1a chirng rbi loan tudng cuc I hodc chimg rbi loan ludng cuc
IL. Nhu dugc st dung trong ban md ta nay “hung cam” bao gdm pha hung cam hodc tam

trang hung cam, bAt ké cin nguyén. Nhu dugc s dung trong ban mo ta nay, thuit ngir
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“hung cam ludng cuc” nghia 12 hung cam kém theo, dac trung b&i hodc biéu hién triéu
chirng cta ching rbi loan ludng cuc. Do do, cac phuong phap diéu tri hung cam ludng
cuc theo sang ché 1a cac phuong phép diéu tri pha hung cam va/hodc pha hung cam cta
chimg rdi loan ludng cuc. Nhu dugce st dung trong ban mo ta nay, thudt nglt “ching
trAim cam ludng cuc” 1a ching trim cam kém theo, dic trung bdi hodc biéu hién triéu
chirng cta ching roi loan ludng cuc. Do d6, cac phuong phéap didu tri ching trim cam
ludng cyuc theo sang ché cac phuong phap didu tri chimg trdm cam va/hodc pha tram
cam cla céc chimg rdi loan ludng cyc. Nhu duge sir dung trong ban md ta nay, tru khi
¢6 lwu y khac cac thuét ngit “quay vong 1dp lai” hodc “quay vong 13p lai ludng cyc” chi
tam trang thay doi luan phién giita pha trAm cam va hung cam dédc trung cla cdc chirmg
r6i loan ludng cuc. Do d6, sang ché bao gdm céac phuong phap lam én dinh su quay
vong lap lai nay, bao gdm, nhung khong chi gidi han &, giam tn suét quay vong lap lai

va/hodic gidm mirc do clia cc pha tram cam va/hodc hung cam.

Do d8, theo mdt phuong an, dugc phém cua sang ché ¢6 thé duge str dung lam

4n dinh tAm trang, cu thé 12 1am dn dinh tAm trang cho ching trAm cam hung cam.

Nhu duoc st dung trong ban mo ta nay, thuat nglr “géy con dong kinh” chi qua
trinh tir tir phét trién thanh bénh dong kinh. Qua trinh nay c6 thé din ra sau khi ¢6 chén
thuong ndo bd hoac nhiéu loai trinh trang bénh 1y, bao g@)m bénh thoai hod than kinh,
tdn thwong ndo do chin thuong, dot quy, khdi u nfo, bénh nhiém trung hé than kinh

trung wong, va trang thai dong kinh; hodc c6 thé xuét hién sau khi c¢6 dot bién gen.

Nhu duoc st dung trong ban md ta nay, thuat ngit “lo ling” cu thé chi chimg rbi

loan lo ling toan thé.

Nhu duge st dung trong ban md ta nay, thuat ngit “khoang” c6 nghia thong
thudng cua tir ndy. Céc phuong an cu thé, khi dé cap dén gia tri s, ¢6 thé hiéu 12 gia tri
s6 + 10%, hodc + 5%, hodc + 2%, hodc + 1%, hodc + 0,5 %, hodc + 0,1%. Theo cac

phuong an khac, khi dé cap dén gia tri chinh x4c, nghia la khdng co tir “khoang”.

“a/hodc” nghia 12 mot hodc ca hai hodc tat ca cac hop phan hodc dau hiéu cia
mdt danh sach 1a cac bién co theé co, dic biét hai hodc nhiéu bicn nay theo cach luan

phién hodc cong g0p.
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Nhu duge st dung trong ban md ta ndy, thuat ngit chi so it trong ngilt cénh cua
sang ché (dac biét 1a trong cac yéu cau bao ho) dugc hiéu 1a bao gom ca o it va so nhiéu

trir khi c6 chi din khac trong ban mo ta ndy hodc ngif canh rd rang c6 nghia nguoc lai.
Vi du thyce hién sang ché

Céc vi du sau nhim gitp hiéu ro sang che, va khong nham, va khong dugc hiéu

1a gi¢i han pham vi sing ché theo cach bét ky nhu trong yéu cau bao ho dudi day.

A) Céc hop chét theo cong thirc (I-B) — hod hoc va thi nghiém in vitro

MO0t vai phuong phép diéu ché cac hop chét c6 cong thie (I-B) theo sang ché
duoc minh hoa trong céac vi du dudi day. Trir khi c6 luu y khéc, tt ca cac nguyén lidu

dugc mua tir cdc nha cung cép trén thi truong va stir dung khong cAn tinh ché thém.

Trong ban mo ta ndy, “aq.” nghia la trong nudc; “DCE” 1a 1,2-dicloetan, “DCM”
1a diclometan; “DIPE” 1a diisopropylete; “DIPEA” la N,N-diisopropyletylamin; “DMF”
12 N,N-dimetylformamit; “ES” 1a phun dién ta; “BtsN” 13 trietylamin; “Et20” 1a dietyl
ete; “EtOAc” 1a etyl axetat; “h” la gio; “HPLC” 1a sic ky long hiéu nang cao; “HRMS”
12 phd khéi do phan giai cao; “I” hodc “L” 1a lit; “LRMS” 1a phd khéi do phan giai thap;
“MeOH” 12 metanol; “min” 1a phat; “mp” 1a nhiét d0 néng chay; “Pd(PPh3)s” 1a
tetrakis(triphenylphosphin)paladi(0); “RP” 1a pha déo; “r.t.” 14 nhiét do trong phong; “s”
1a gidy; “sat.” 1a bdo hoa; “SFC” la sdc ky 1ong siéu t6i han; “sol.” 1a dung dich; “THF”
1a tetrahydrofuran.

Tién hanh céc phén ing duoc hd tro vi séng trong thiét bi phan tmg don mdt:
thiét bi phan ting vi séng Initiator™ Sixty EXP (Biotage AB), hodc thiét bi phan g da
mbt: MicroSYNTH Labstation (Milestone, Inc.).

Tién hanh séc ky 16p méng (TLC) trén céc dia silicagel 60 F254 (Merck) st dung
c4c dung mdi loai thubc thir. Tién hanh sic ky cdt mé trén silicagel, c& hat 60 A, ludi=
230-400 (Merck) str dung céc k¥ thudt tiéu chuén. Tién hanh sic ky cot nhanh ty dong

str dung cac hop ndi sin cua Merck, trén silicagel dic biét, ¢& hat 15-40 pm (c6t nhanh
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ding mot 1an pha thong thudng) trén hé théng SPOT hodc LAFLASH cia Armen

Instrument.

C4u hinh hod hoc 1ap thé tuyét déi déi voi mot vai hop chét dwoc xéc dinh bang
cach st dung k§ thuat ludng hudng sic tron dao dong (VCD). Xéc dinh trén Bruker
Equinox 55 c6 trang bi PMA 37, trong té bao 16ng KBr sit dung CD>Cl; 1am dung moi
(PEM: 1350cm-1, LIA: ImV, dd phan giai: 4 cm’!). M6 ta viée stt dung VCD dé xac
dinh cdu hinh tuyét d6i co thé xem trong tai liéu Chirality, 14:215-219 (2002) cua
Dyatkin A.B. va céac dong tac gia.

Khi thuat ngit “RS” chi ra trong ban md ta nay, chi hop chét 14 hdn hop raxemic
trir khi ¢6 chi din khac. C4u hinh hoa hoc 1ap thé cho mét vai hop chét dugc chi dinh 1a
“R” hofic “S” khi hdn hop da tach; ddi v6i mot vai hop chat, cAu hinh hod hoc 14p thé da
duoc chi dinh 12 “* R” hodc “*S” khi ho hoc 14p thé tuyét d6i chua duge xdc dinh méc
du ban than hop chit nay da dugc phan tach dudi dang dong phan 1ap thé don nhit va
tinh khiét vé mat dong phan d6i anh. Du lugng dong phan d6i anh cta cac hop chét
trong ban md ta nay dugc xéc dinh bang cach phan tich hén hop raxemic bang sic ky
16ng siéu t6i han (SFC) tiép do so sanh SFC cac dong phan db6i anh da tach riéng.

Pidu ché cac hop chit trung gian

Mo ta 1 - Hop chét trung gian 1

O

A\/U\C|

Axit xyclopropylaxetic ((CAS 5239-82-7], 50 g, 500 mmol) dugc hoa tan trong CH>Cl
(300 mL) tiép d6 bd sung vao SOClz (100 mL). Khudy hdn hop phén tng & nhiét do
60°C trong thdi gian 2 gio va tiép d6 lam bay hoi dung moi thu dugc hop chét trung gian
1 (53 g, 90%)), chét nay duoc st dung ma khdng cAn tinh ché thém.

Mo ta 2 - Hop chét trung gian 2
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B4 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), tiép do6 gia nhiét hdn hop phéan
mg & nhiét do 100°C trong thoi gian 5 gio.

Lam ngudi hdn hop phan tng va loc. Pha lodng dich loc bang H>O va chiét tach
bang Et20 va ria bang dung dich NHs. Lam kho 16p hitu co (Na2S0a), loc va cd trong
chan khong thu duge hop chét trung gian 2 (160 g), chét nay dugc st dung ma khong

can tinh ché thém.

MO ta 3 - Hop chét trung gian 3
FF F Cl
O,

B4 sung rugu benzylic (35 g, 325 mmol) vao dung dich chita NaH (60% trong
dAu, 24 g, 600 mmol) trong DMF (2 L) ¢ nhiét d6 0°C, khudy hdn hgp phéan tng trong
thoi gian 2 phut. Hop chét trung gian 2 (160 mg, 741 mmol) duoc bd sung vao lam mot
lan, va khudy & nhiét do 0°C trong thoi gian 1 gio. Pha lodng hdn hop phén tng bang
céch bd sung H,0 va chiét tach bang Et,O. Lam khd 16p hitu co (Na2S0s), loc va ¢d
trong chan khong. Tinh ché phan cin bang phuong phép sdc ky cot trén silicagel (dung
moi rira giai: ete dau mé/EtOAc = 20/1). Thu gom cac phan doan tinh khiét va 1am bay
hoi dung mo6i thu dugc hop chét trung gian 3 (100 g, 38%).

Mo ta 4 - Hop chét trung gian 4

F
F——F
©\/O H
= l SNH,
>~ N

B sung NHoNH> hydrat (85% dung dich trong nude, 300 g, 9,11 mol) vao dung
dich chura hop chét trung gian 3 (100 g, 277 mmol) trong 1,4-dioxan (1,5 L), gia nhiét
hon hop phan ung trong 6ng nghiém day kin ¢ nhigt d6 160°C trong thoi gian 2 gio. Co
hdn hop phan tng trong chén khong, hoa tan trong DCM, rira bang dung dich NaHCO:.
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Lam khd 16p hitu co (Na2S04), loc va ¢ trong chan khong thu duge hop chét trung gian
4 (90 g, 90%), chét nay duoc st dung ma khong can tinh ché thém.

MBb ta 5 - Hop chét trung gian 5

F
F F
o N
z N 0
| H
N N

B6 sung trietylamin (64,3 g, 636 mmol) vao dung dich chtta hgp chét trung gian
4 (90 g, 318 mmol) trong CH>Clz (1,5 L), lam lanh hon hop dén nhiét d@ 0°C, tiép d6 bd
sung vao dung dich chira hgp chét trung gian 1 (53 g, 449 mmol) trong CH2Cla. Khudy
dung dich & RT trong thoi gian 1 gio. Rua hdn hgp phan ung bang dung dich nuge bao
hoa ctia NaHCOs, v chiét tach bing CH2Cly. Lam kho 16p hiru co (Na2804), loc va ¢6
trong chan khong thu dugc hop chét trung gian 5 (104,4 g, 90%).

Céc hop chét trung gian dudi déy dugc tbng hop theo trinh tur tdng hop tuong tu

nhu d3 md ta trong md ta 5 (D5).

Hop chat trung gian Clorua axit Diéu kién

0 opionyl clorua Cong hop & RT.
. /U\/ propiony ong nop
@ F FH,lq ([CAS 79-03-8])
o) Y I NH
=~ N

Hop chét trung gian 6

xyclobutanaxetyl Diéu kién nhu

FOF H /2

@\/O o ¢ o clorua ([CAS trong D5.
7
>~ N

59543-38-3])

Hop chit trung gian 7
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Hop chét trung gian

Clorua axit

Piéu kién

F
F 0]
o/
QA
NS lN

Hop chit trung gian 8

2-etoxy-axetyl
clorua ([CAS
14077-58-8])

Piéu kién nhu

trong DS.

F
©\/ : I
. H
| H
. N

Hop chét trung gian 25

butyryl clorua
([CAS 141-75-3])

Piéu kién nhu

trong DS.

Mo ta 6
(a) Hop chét trung gian 9

FooN—N

B sung phospho(V) oxyclorua (84,7 g, 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
CHsCN (1,2 L). Khudy hdn hgp phan ing & nhiét do 90°C trong thoi gian 38 gio. Tiép

d6 pha loding phan g bing DCM va rira bang dung dich Na,COs. Lam kh 16p hitu co

(Na2S0y), loc va ¢co trong chén khong. Tinh ché phan cin bang phwong phap sdc ky cot

trén silicagel (dung mdi rira giai: ete dAu mo/EtOAc = 4/1). Thu gom céc phéan doan tinh

Kkhiét va 1am bay hoi dung mdi thu dugc hop chét trung gian 9 (31,39 g, 41%).

(b) Hop chét trung gian 10

F NN
F | N
| N
o N

Tién hanh phan (ng thanh 4 mé sau d6 gop lai d¢ chiét va tinh ché.
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B6 sung N,N-diisopropyletylamin (3,96 mL, 22,69 mmol) va tiép d6 phospho

oxyclorua (2,12 mL, 22,69 mmol) vao dung dich chtra hop chét trung gian 6 (7 g, 20,6

mmol) trong DCE (50 mL), va gia nhiét hén hop phan tng trong 10 vi séng ¢ nhiét do

150°C trong thoi gian 5 phut. Tiép d6 bd sung DCM vao va rira 16p hitu co bang dung

dich bo hoa chira NaHCO3, lam khd (N 22S04) va cb trong chan khong thu dugc hop

chét mong mudn, hop chat nay dugc tinh ché bang phuong phap séc ky cot (rura giai
theo gradien: DCM 100% dén MeOH.NH3 2% trong DCM) thu dugc hop chét trung

gian 10 (2,5 g, 49%).

Cac hop chét trung gian dudi day duge tong hop theo trinh tur tdng hop twong tu

nhu d3 mo ta trong Mo ta 6(a) hodc (b).

Cl
Hop chét trung gian 11

Hop chét trung gian Nguyén liéu Diéu kién
Hop chat trung Tién hanh phan Gng nhu
F o N-N :
F | »\):] gian 7 trong muc (a) nhung trong

CH3CN. Sau khi phan Ung
hoan toan, rét hdn hop phan
Umg vao nuéc/da tiép d6 rira
bang dung dich bdo hoa
NaHCOs va chiét tach bang
DCM, 1am khd (Na2SOs), loc
va co. Tién hanh tinh ché
trong Spot (Si, dung moi roa
giai DCM/EtOAc dén 10-
20%).

Hop chat trung
gian 8

Tién hanh phéan ing nhu
trong muc (b). Tinh ché bang
cach séc ky cot nhanh (silic
oxit; EtOAc trong DCM tir

0/100 dén 40/60).
Hop chét trung gian 12
F N—N Hop chét trung Tién hanh phéan Gng nhu
F | \>——/_ gian 25 trong muyc (a). Tinh ché bang
Fjjl)\j‘l c4ch séc ky cot nhanh (silic
o P oxit; MeOH trong CH2Cl, tu
. . 0/100 dén 4/96).
Hop chat trung gian 26 J
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Mo ta 7 - Hop chét trung gian 13

Bb sung (PhsP)sPd (2,096 g, 1,81 mmol) vao dung dich khudy chtra hop chét
trung gian 9 (10 g, 36,28 mmol) va 4.4.5,5-tetrametyl-2-vinyl-1,3,2-dioxoborolan
([CAS 75927-49-0], 7,77 mL, 43,53 mmol) trong dioxan di khtt oxy (30 mL) va dung
dich bdo hoa NaHCO; da khir oxy (30 mL) dudi nito. Khudy hdn hgp ¢ 100°C trong
thoi gian 18 gid. Pha long hdn hop bing EtOAc/nude va loc qua tAm dit tao cat. Xir Iy
dich loc bang nuéc mudi va chiét tach bang EtOAc. Tach 16p hitu co, lam khd (Na2SO4),
loc va lam bay hoi dung moéi trong chan khong. Tinh ché san phim tho bang phuong
phép séc ky cot nhanh (silic oxit; EtOAc trong CHxCla tir 0/100 dén 5/95). Thu gom cac
phan doan mong mudn va co trong chan khong thu dugc hop chét trung gian 13 (6,08,

63%) c6 dang chét rin mau vang.

Céc hop chét trung gian dud6i day duge tdng hop theo trinh tir tdng hop twong tu

nhu dd mo ta trong md ta 7.
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Hop chét trung gian 14

Hop chét trung gian Nguyén liéu Diéu kién
F N—-N Hop chét trung | Tién hanh phan tmg ¢ 150 °C.
>\/ gian 10 Tinh ché bang cach sédc ky cot

nhanh (silic oxit; dung dich
amoniac 7N trong metanol
trong DCM tir 0/100 dén 1/9).

F o N—N
\

Hop chét trung
gian 11

Chiét tach bang DCM, tinh
ché bang cach sdc ky cot
nhanh (silic oxit; MeOH
trong DCM 4/96).

Hop chét trung gian 27

/ Hop chét trung Tinh ché bang cach sic ky cot
N"‘{ O gian 12 nhanh (silic oxit; EtOAc
N>_/ trong DCM tur 0/100 dén
10/90).
Hop chét trung gian 16
FE N—N Hop chit trung | Tién hanh hon hop phan ing
F \>——/_ gian 26 & 150 °C trong 10 vi séng.

Tinh ché bang cach sic ky cot
nhanh (silic oxit; EtOAc
trong DCM tir 0/100 dén
10/90).

Mo ta 8
(a) Hop chét trung gian 17

—N
FF NQ

B4 sung osmi tetraoxit (2,5% trong t-BuOH, 10, 103 mL, 0,781 mmol) va tiép do,

natri periodat 12,53 g, 58,58 mmol) trong nuéce (48,5 mL) vao hdn dich (huyén phu)

chtra Hop chét trung gian 13 (6,08 g, 20,02 mmol) trong dioxan (192 mL). Khuay hdn

hop & nhiét d¢ trong phong trong thoi gian 2 gio.
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X Iy hdn hop bang nuée va EtOAc va loc qua tAm dét tao cat. Dich loc dugc
chiét tach b%mg EtOAc. Tach 1ép hitu co, lam kho (Na2SOa), loc va lam bay hoi dung
mdi trong chan khong. Rira san phim thd bang dung dich Et,O va loc va lam kho thu

duoc Hop chét trung gian 17 (4,25 g, 79%) c6 dang chét rdn mau nau.

(b) Hop chit trung gian 18

Hdn dich chtra natri periodat (5,04 g, 23,54 mmol) trong nuée cat (19 mL) dugce
bd sung vao dung dich khuéy chira osmi 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). Khudy hdn
hop & nhiét do trong phong trong thoi gian 150 phtt, va tiép d6 hdn hop duge xtr ly bang
NaHCO; bio hoa va nude mudi, va chiét tach bang DCM. Téch 16p hitu co, lam kho
(NazS0s4), loc va cd trong chén khong. Nghién thanh bot san phim bing EtO va loc
trong chan khong, va cudi cung cho vao binh hut 4m & nhiét do 50°C trong thoi gian 18

gio, thu dugc Hop chét trung gian 18 (1,6 g, 80%) c6 dang chét rin mau nau.

Cac Hop chét trung gian dudi day dugc tdng hop theo trinh ty tbng hop twong tu

nhu da mo ta trong Mo té 8.

Hop chat trung gian Nguyén li€u Diéu kién
Hop chat trung | Quy trinh nhu trong muc (a).
gian 15

Hop chat trung | Quy trinh nhw trong muc (a).
gian 16

Hop chit trung gian 20
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Hop chit trung gian Nguyén liéu

biéu kién

>\/\ gian 27

F . N—N Hop chét trung

Quy trinh nhu trong muc (a),
thir tw bd sung vao: bd sung
osmi tetraoxit vao dung dich
khudy chira Hop chét trung
gian 27 trong 1,4-dioxan, tiép
d6 bd sung vao hdn dich chira

Hop chat trung gian 28 natri periodat trong nudc va
khuay hon hop phéan ung trong
thoi gian 2 gio ¢ RT. Khong
loc qua tam dat tdo cat.

Mota 9

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

N

F
- R
OH OH

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

F N—N F N—N
\ |\
PN F
Z

70/140

Hop chét trung gian 21c¢

Nho giot metylmagie bromua (1,4 M trong THF, 12,40 mL, 17,37 mmol) vao
hdn dich duoc khudy chira Hop chét trung gian 17 (4,25 g, 15,79 mmol) trong THF
(281,07 mL) & -20 °C trong khi No. Khudy hdn hop & -20°C trong thoi gian 45 phut. X
Iy san pham tho bing dung dich bao hoa chira NH4Cl va chiét tach bang EtOAc. Tach

16p hiru co, lam kho (Na2SOq), loc va ¢0 trong chan khong. Tinh ché phan cin bing
phuong phap sdc ky cot nhanh (silic oxit; MeOH trong DCM tir 0/100 dén 4/96). Thu

gom céc phan doan mong muén va co trong chan khong thu dugc Hop chét trung gian
21a (hdn hgp raxemic) (2,96 g, 66%). Hop chét trung gian 21a (1,82 g) dugc tinh ché
bang SFC d6i xing: [Pha tinh: CHIRALPAK AD-H (Spm 250 x20 mm), Pha dong:
80% CO2, 20% EtOH] thu duoc hop chét 21b (R-dong phan dbi anh) (0,453 g, 10%) c6

dang chit r&n mau xam nhat va Hop chét trung gian 21c (S-d6ng phan d6i anh) (0,439

g, 10%).
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F N—N

OH
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Nho giot metylmagie bromua (1,4 M trong THF, 3,97 mL, 5,56 mmol) vao hén
dich duoc khudy chira Hop chit trung gian 18 (1,23 g, 5,06 mmol) trong THF (90 mL)
& nhiét do -20°C trong khi Na. Khudy hdn hop & nhiét do -20°C trong thoi gian 45 phut.

Xu ly san phim thd bang dung dich bdo hoa chira NH4Cl va chiét tach bang EtOAc.

Tach 16p hitu co, lam khd (Na2SOq), loc va cb trong chan khong. Tinh ché phan cin
bing phuong phap séc ky cot nhanh (silic oxit; MeOH trong DCM tir 0/100 dén 4/96).

Thu gom céc phan doan mong mudn va cd trong chin khong. Can thu dugc dugce nghién

thanh bét bing Et,O thu duoc Hop chét trung gian 22 (620 mg, 35%) c6 dang chét rén

mau vang nhat.

Céc Hop chit trung gian dudi day duge tbng hop theo trinh tu tbng hop twong tu

nhu d3 mo ta trong MO ta 9.

o

N

OH

Hop chét trung gian 24a

gian 20

Hop chét trung gian Nguyén liéu Piéu kién
Hop chat trung Quy trinh (b).
gian 19
OH
Hop chét trung gian 23
F N— Hop chét trung Quy trinh (b).
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Hop chét trung gian Nguyén liéu Diéu kién
F N—N Hop chat trung Quy trinh (b).

>\/\ gian 28

OH

Hop chét trung gian 29

Hop chét trung gian 24a dugc tinh ché tiép thanh Hop chét trung gian 24b va Hop

chét trung gian 24c:

Hop chét trung gian 24b Hop chét trung gian 24c

Didu kién SFC bt dbi xtmg: Pha tinh Chiralpak AD-H 5 pm
250%30 mm; Pha dong: 80% CO», 15% EtOH

Didu ché cac hop chat thanh pham c6 cong thic (I-B)

Vidul
(a) Tong hop céc hop chét 4-b, 6-b va 5-b

F N’N>__)>

Hop chét 4-b Hop chit 6-b Hop chit 5-b
Nho giot DIAD (2,07 mL, 10,52 mmol) vao dung dich khuéy chtra Hop chét
trung gian 2la (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) & 0°C va trong khi nito.
Khudy hén hop & nhiét do 100°C trong thdi gian 10 phut trong didu kién chiéu xa vi
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song. Pha lodng hdn hop bang EtOAc va rira bang dung dich bdo hoa chira NaHCOs.
Téch 16p hitu co, 1am khd (Na2SO4), loc va cd trong chan khong. Tinh ché phéan cin
bing phuong phép séc ky cot nhanh (silic oxit; MeOH trong DCM tir 0/100 dén 97/3).
Thu gom céc phan doan mong mudn va cd trong chin khong. Nghién thanh bot phin
can bang DIPE thu dugc hop chit 4-b (1,46 g, 52%) c6 dang chét rin mau trdng, chit
ndy duge tinh ché bing SFC bét dbi xtmg [Pha tinh: Chiralpak AD (Spm 25030 mm,
Pha dong: 85% COa, 15% iPrOH)], thu dugc hop chét 6-b (0,659 g, 24%) va hop chat
5-b (0,693 g, 25%).

(b) Téng hop hop chét 6-b theo cach khac

Hop chét s6 6-b

Nhé giot DIAD (31,06 pL, 0,16 mmol) vao dung dich khudy chtra 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) & 0°C va trong khi nito.
Khudy hdn hop & nhiét do 100°C trong thoi gian 10 phut trong didu kién chiéu xa vi
song. Pha loang hdn hop bang EtOAc va ria bang dung dich bdo hoa chira NaHCOs.
Tach 16p hitu co, 1am kho (Na2SO4), loc va ¢o trong chan khong. Tinh ché phan cin
bing phuong phap séc ky cot nhanh (silic oxit; MeOH trong DCM tir 0/100 dén 97/3).
Thu gom céc phan doan mong mudn va cd trong chin khong. Nghién thanh bot phan

can bang DIPE thu dugc hop chét 6-b (40 mg, 96%) c6 dang chit rin mau tring.

(¢) Téng hop hop chét 6-b mudi hydroclorua (HCI)

Nhé giot DIAD (207,06 pL, 1,05 mmol) vao dung dich khudy chtra 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) & 0°C va trong khi nito.
Khudy hdn hop & nhiét do 100°C trong thoi gian 15 phit trong didu kién chiéu xa vi
song. Pha loing hdn hop bing EtOAc va rira bang dung dich bdo hoa chira NaHCO:.
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Téch 16p hitu co, 1am khd (Na2SOs4), loc va cb trong chan khong. Tinh ché phén cin
bing RP HPLC (Pha tinh: C18 XBridge 30 x 100 mm 5 pm, Pha dong: Gradien tir 60%
0,1% NH4CO3H/NH4OH pH 9 dung dich trong nudc, 40% CH3CN dén 43% 0,1%
NH4COs;H/NH;OH pH 9 dung dich trong nuéc, 57% CH;CN), thu dugc can chét rin
mau tréng cin ndy duge hoa tan trong EtO (8 mL) va 1,4-dioxan (0.5 mL). Nho giot
dung dich HCI (4M trong dioxan, 200 nL) vao dung dich thu dugc. Loc chét rin két tia
mau tring, rira bing dung dich Et,O, 1am khd (NaxSO4) va lam bay hoi trong chén
khong. Nghién thanh bdt can mau tring thu duge bang EtO thu duoc hop chét 6-b .HCI

(110 mg, 36%) c6 dang chit rin mau tring.

Téng hop céc hop chit dudi day theo trinh tur tbng hop twong ty nhu dd mo ta

trong Vi du 1(b), bét dAu tir hop chit trung gian 21b.

F NN
e

9-b F 12-b

F o]
[ 1 13-b
10-b r
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Vidu?2

Téng hop hop chit 7-b

F o N—

Y/

Hop chét s6 7-b

75/140

14-b

Quy trinh (a): nho giot DIAD (31,06 pL, 0,158 mmol) 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) & 0°C va trong khi

nito. Khudy hdn hop & nhiét do 100°C trong thoi gian 10 phut trong diéu kién chiéu xa

vi s6ng. Pha loing hén hop bing EtOAc va rira bang dung dich bdo hoa chira NaHCO:s.

Tach 16p hitu co, lam khd (Na;SOs), loc va ¢d trong chan khong. Tinh ché phan cin
bang phuong phap séc ky cot nhanh (silic oxit; MeOH trong DCM tir 0/100 dén 96/4).

Thu gom céc phan doan mong mudn va cd trong chan khong. Nghién thanh bot phan

cin bang DIPE thu dugc hop chit 7-b (21 mg, 50%) c6 dang chit rin mau tring.

Quy trinh (b): theo cach khac, tbng hop hop chét 7 theo trinh tu tong hop twong

tw nhu da mo ta trong Vi du 1(b), bét diu tr Hop chit trung gian 21b.
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Vidu3
Tbng hop hop chét 8-b

—N
F N\>_)>

Hop chit s6 8-b

Quy trinh (a): nho giot DIAD (31,06 uL, 0,158 mmol) vao dung dich khudy chtra
Hop chét trung gian 21b (30 mg, 0,105 mmol), 3,4-diflophenol (20,52 mg, 0,158 mmol)
va triphenylphosphin (41,38 mg, 0,158 mmol) trong THF (1,11 mL) & 0°C va trong khi
nito. Khudy hon hop & 100°C trong thoi gian 10 phut trong didu kién chiéu xa vi song.
Pha loding hdn hop bing EtOAc va rira bang dung dich bio hoa chira NaHCOs. Tach 16p
hitu co, 1am kho (Na2SOs), loc va ¢d trong chan khong. Tinh ché phan cin bang phuong
phép sdc ky cot nhanh (silic oxit; MeOH trong DCM tir 0/100 dén 96/4). Thu gom cac
phén doan mong mubn va cd trong chan khong. Nghién thanh bt phan cin bing DIPE
thu duoc hop chét 8-b (10,6 mg, 25%) c6 dang chét rén mau tring.

Quy trinh (b): Theo cach khac, cing tbng hop hop cht 8-b theo trinh tur tong hop
trong tu nhu dd mo ta trong Vi du 1(b), bét dAu tir Hop chét trung gian 21b.

Vidu4
Téng hop hop chit 15-b

F —N
o P

Hop chét s 15-b
Quy trinh (a): nho giot DIAD (155,3 uL, 0,789 mmol) vao dung dich khudy chira
Hop chét trung gian 21b (150 mg, 0,526 mmol), 2,4,6-triflophenol (116,8 mg, 0,789
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mol) va triphenylphosphin (206,88 mg, 0,789 mmol) trong THF (5,56 mL) & nhiét do
0°C va trong khi nito. Khudy hdn hop & nhiét do 100°C trong thoi gian 10 phut trong
diéu kién vi s6ng. Pha lodng hén hop bang DCM va rira bang dung dich bdo hoa chira
NaHCO3. Tach 16p hitu co, 1am kho (Na2804), loc va ¢d trong chan khong, tiép do tinh
ché bang phuong phap sic ky cot nhanh (silic oxit; MeOH/NH;3 7 N trong DCM tir 0/100
dén 90/10). Thu gom céc phan doan mong mudn va cd trong chan khong. Tinh ché bang
RP HPLC (Pha tinh: C18 XBridge 30 x 100 mm 5 pm, Pha ddng: Gradien tir 54% 0,1%
NH,COsH/NH,OH pH 9 dung dich trong nudc, 46% CH3CN dén 64% 0,1%
NH,CO;H/NH4OH pH 9 dung dich trong nuéc, 36% CH3CN) thu dugce dau khong mau
két tinh khi dé tinh (2 ngay). Nghién thanh bot chit rén nay bang heptan thu dugc hop
chét 15-b (129,8 mg, 59%) c6 dang chat rin mau tring.

Quy trinh (b): Theo cich khac, cling tdng hop hop chit 15-b theo trinh tr tong
hop twong tw nhu dd mo ta trong Vi du 1(b), bt dAu tr Hop chét trung gian 21b.

Vidus
Téng hop cac hop chat 1-b, 2-b va 3-b

F N/N>_)>

Hop chét 1-b Hop chét 2-b Hop chat 3-b

Téng hop cac Hop chit 1-b, 2-b va 3-b theo quy trinh mo ta trong Vi du 1(a). Do
d6, phan tmg ctua 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 mo ta trong Vi du 1(a) thu duge chét cin, cin nay
duge tinh ché bang phuong phap sdc ky cot nhanh (silic oxit; EtOAc trong DCM tu
0/100 dén 90/10). Thu gom cac phan doan mong mudn va cd trong chan khong. Nghién
thanh bot can thu dugce bang DIPE thu dugc hop chat 1-b (320 mg, 50%) c6 dang chét
rén mau tréng, chét nay dugc tinh ché bang SFC bat ddi xung [Pha tinh: Chiralpak AD
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(5pum 250*30 mm, Pha dong: 77% COy, 23% MeOH)], thu dugc hop chét 2-b (131mg,
20%) va hop cht 3-b (129 mg, 20%) c6 dang chét rén man tring,

Vidu6

Tdng hop cac hop chit 24-b, 26-b, va 27-b

F N-N F N—N
| \
FE ‘ N N
=
o
F F
Hop chét 24-b Hop chit 26-b Hop chat 27-b

Cac Hop chit 24-b, 26-b va 27-b dugc tbng hop theo quy trinh dugc md ta trong
Vi du 1(a). Do d6, phan tmg cta 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 md ta trong Vi du 1(a) thu duoc
chét can, cin nay dugce tinh ché bang phuong phap sdc ky cot nhanh (silic oxit; MeOH
trong DCM 0/100 dén 96/4). Thu gom cac phan doan mong mubn va ¢o trong chan
khong thu dugc chét dau khong mau két tinh chét nay bang DIPE cho hop chét 24 co
dang chét rin mau tring, chit nay dwoc tinh ché bang RP HPLC (Pha tinh: C18 XBridge
30 x 100 mm 5 pm; pha dong: Gradien tir 54% 0,1% NH4COs;H/NH4OH pH 9 dung dich
trong nudc, 46% CH3CN dén 64% 0,1% NH4CO;H/NH4,OH pH 9 dung dich trong nudc,
36% CH3CN) thu duge chit ddu khong mau két tinh chat nay khi nghién thanh bt bang
heptan cho 240 mg (52%) hop chit 24-b ¢6 dang chat rén mau tring, chit nay tiép d6
tinh ché bing SFC bét déi ximg (Pha tinh: CHIRALPAK AD-H 5pm 250x20mm; pha
dong: 85% COa, 15% iPOH (0,3% iPrNHy)), thu dugc hop chit hop chat 26-b (103 mg,
22%) va hop chat 27-b (107 mg, 23%).

Thu dugce céc hop chit dudi day theo trinh tu tdng hop twong tu trinh tu dé cap
trong Vi du 1(a).
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Hop chét 25-b Hop chit 28-b Hop chit 29-b

Nguyén liéu: Hop chét trung gian 22

Didu kién SFC bt dbi xtng: Pha tinh: Chiralpak AD-H 5um 250 x 20 mm); Pha dong:
85% CO2, hdn hop 15% ctia EtOH/iPrOH 50/50 thé tich/thé tich (+0,3% iPrNHy)

FN-N
I»—p 1

Hop chit 16-b Hop chat 17-b Hop chit 18-b

Nguyén liéu: Hop chét trung gian 23

Pidu kién SFC bit dbi xtrg: Pha tinh: Chiralpak AD-H (5 pm 250%*30 mm); Pha dong:
80% CO2, 20% hdn hgp MeOH/iPrOH 50/50 thé tich/thé tich (+0,3% iPrNH>)

Tdng hop cac hop chit dudi day theo trinh tu tong hop duge mo ta trong Vi du

1(b), bit dau tir Hop chét trung gian chi r

a.

Hop chat 20-b; thu duogc tir Hop chét

trung gian 24c¢

Hop chit 21-b; thu duoc tir Hop chét
trung gian 24b
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Hop chét 19-b; thu dugc tir Hop chit | Hop chat 22-b; thu dugc tir Hop chét
trung gian 24a trung gian 24c¢

Hop chit 30-b; thu duge tir Hop chét

trung gian 29
Hop chét 23-b; thu duge tir Hop chét

trung gian 24b

F NN
Y

Hop chit 31-b; Hop chét 32-b;

Nguyén liéu: Hop chét trung gian 30
Didu kién SFC bét déi xtmg: Pha tinh: Chiralpak AD-H 5um 250 x 20 mm); Pha
dong: 85% COa, 15% iPrOH.

Bang A dudi ddy liét ke cac hop chit bd sung co cong thirc (I-B) duge didu ché

theo céch twong tw nhu cac vi du néu trén (Vi du s0).
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R
Hop . .
c}}ét Vidusd |R! Ar Eza hoc lap
SO

F
206 |EBl(a) |~ /@\ v
F F
306 |BI(b) |~~~ /@L RS
F F

310 |BI(b) |~ /@L R
F F

32-b | E1(b) N /@\ BN
F F

Phén tich

D0 quay quang

Po do quay quang trén phan cuc ké Perkin-Elmer 341 v6i dén natri va ghi két
quéa nhu sau: [a]° (A, ¢ g/100ml, dung moi, T°C).
[o]2T = (100a) / (I x ¢) : trong d6 /12 d6 dai theo dm va ¢ 12 ndng dd theo g/100 ml cho
mAu & nhiét 36 T (°C) va budc song A (nm). Néu buéc song anh sang st dung 1a 589 nm
(vach D cua natri), thi ky hiéu D duoc st dung. DAu hiéu quay (+ hodc -) luoén duge chi
ra. Khi st dung phuong trinh nay, ndng d6 va dung moi ludn duge cho trong ngodc don
sau d0 quay quang. Do quay quang dugc ghi nhan theo d6 va khong ghi don vi ndng 4o
(duoc cho la g/100 ml).

LCMS

X4c dinh dic tinh theo MS (LC) cac hop chét theo séng ché, str dung céc phuong
phap dudi day.
Quy trinh chung
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Tién hanh sic ky 1éng hiéu nang cao (HPLC) s dung bom LC, bd phat hién
mang-diot (DAD) hodc UV va ¢t dugc quy dinh trong cac phuong phap tuong ung.
Néu cin, st dung cac bd phat hién bd sung (xem bang cac phuong phép néu dudi day).

Dong chay tir cot dugc nbi véi May do phd khéi (MS) ¢6 lap ngudn ion 4p suit
khi quyén. Trong pham vi hidu biét ctia ngudi c6 hiéu biét trung binh vé linh vuc lién
quan cai dat cic thong s6 thich hop (vi du khoang quét, thoi gian luvu...) dé thu duoc céac
ion cho phép x4c dinh trong lwong phén tir don ddng vi chuin cta hop chit (MW). Thu
duoc dit liéu bing phin mém thich hop.

Cac Hop chit duoc md ta theo thoi gian luu thyc nghiém (Ry) va céc ion cua
ching. Néu khong ¢ quy dinh khéc trong bang dit liéu, ion phan tr ghi nhén twong Ung
v6i [M+H]" (phén tir dugc proton hod) va/hodc [M-H] (phén tir dugc khir proton hoa).
Trong truong hop hop chit khong ion hod dugc truc tiép, quy dinh loai san pham cdng
hop (nghia 1a [M+NH4]*, [M+HCOOTJ, v.v.). Péi vai cac phan tir ¢o nhidu loai dong vi
(Br, Cl..), gi4 tri ghi nhan 1a gi4 tri thu dugc cho khéi lugng ddng vi thap nhét. Tat ca
céc két qua thu dugce véi mire do khong chic chén thuc nghiém thuong lién quan dén
cic phuong phép st dung.

Dudi day, “SQD” la Single Quadrupole Detector (dau do mot t cuc), “RT” 1a
nhiét do trong phong, “BEH” la hon hop etylsiloxan/silica bic cau, “HSS” 1a Silic oxit
ham luong cao, “DAD” bd phat hién mang diot.

Bang B: Céc ky hiéu ctia phuong phap LCMS (Téc db chay dugce biéu thi bang
mL/phut; nhiét do cot (T) - °C; thoi gian chay theo phut)

Téc d6 chay | Thoi PQ‘,mg
Thiétbi | Cot Pha dong Gradien | - gian i élv)xs
ColT chay

T 95% A
Waters: Agilent: A:95% dén 5% A
Acquity® | Eclipse Plus | CH;COONH | trong 4,6 1
UPLC®- | CISRRHD |46,5mM+ |phut,duy | === 5 1
DADva | (1,8um, 5% CH3CN, | tri trong 50
SQD 2,1x50mm) | B: CH3CN thoi gian

0,4 phit
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Twr95% A
Waters: A:95% dén 5% A
. Waters: _
Acquity® CSH™ C18 CH3COONH | trong 4,6 1
UPLC® - (1.7um 4 6,5mM + phat, duy | = ------- 5 2
DAD VA |, ix% oy | 3% CHsCN, | tri trong 50
SQD ’ B: CH;CN thoi gian
0,4 phut
84,2% A
trong thoi
gian 0,49
phut, dén
10,5% A
trong thoi
gian 2,18
s e et
UPLCE® - Waters: BEH | CH;COONH4 thosi wian 0,343
" |c18(1,7pm, | 7TmM /5% glan 4 6.2 3
DAD va 1,94 phut ’
2,1x100mm) | CHiCN, ’ S 40
Quattro B: CH:CN quay lai
Micro™ i 84,2% A
trong thoi
gian 0,73
phut, duy
tri trong
trong thoi
gian 0,73
phut,
T 95% A
A 0
Waters: | oo A:95% 32)15 t/;(ﬁ
Acquity® | Aqpm oqg | CHICOONH o 1
UPLC® - | %) 0y 46,5mM + ghﬁt A 9 4
DAD va |, ix% o) | 3% CHiCN, fﬁ - y 50
SQD : B: CH;CN rone
thoi gian
1,2 phut
Nhiét dd néng chay

Céac gié tri 12 gi4 tri dinh, va thu duge & mérc d6 khong chéc chin thuc nghiém

thuong lién quan dén phuong phép phan tich nay.
Thiét bi Mettler FP 81HT / FP90

DPéi véi mot sb cac hop chat, xac dinh nhiét do néng chay trong cac dng mao

quan mé trén thiét bi FP 8 1HT/FP90 (Mettler-Toledo). Xac dinh nhiét dd néng chay véi
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gradien nhiét do 1, 3, 5 hodc 10°C/phut. Nhiét do t6i da 1a 300°C. Poc nhiét dd néng
chay tir man hinh hién thj sd.
Bang C: Dit liéu hod ly ciia mot vai hgp chét, thoi gian Ivu (Ry) theo phut, pic [M+H]"
(phan tt dugc proton hod), phwong phap LCMS va mp (nhiét do nong chay theo °C).
(n.d. = khong xac dinh dugc)

Mp R¢
(°C)  |(phut)

1-b 156,3 2,32 | 380 1

Phuong phap

Hop chat LCMS

[MH"] Do quay quang

-58,5° (589 nm, ¢
2-b 176,9 | 2,93 | 380 3 0,53 % trong lugng/thé
tich, DMF, 20 °C)
+59,4 ° (589 nm, ¢
3-b 1773 | 2,93 | 380 3 0,52 % trong lwong/thé
tich, DMF, 20 °C)

4-b 121,7 2,41 | 398 1

+95,7 ° (589 nm, ¢

5-b 142 2,99 | 398,3 3 0,69 % trong luqng/thé
tich, DMF, 20 °C)

-95,4 ° (589 nm, ¢ 0,7 %

6-b 1424 | 2,99 | 398,22 3 trong lwong/thé tich,
DMEF, 20 °C)

-55,7° (589 nm, ¢ v

7-b 170,08 | 2,37 | 398 2 0,96 % trong lwgng/thé
tich, DMF, 20 °C)

8-b n.d. 2,32 | 398 2 n.d.

9-b n.d. 2,32 398 2 n.d.

10-b n.d. 2,25 | 398 2 n.d.

11-b n.d. 2,28 | 398 2 n.d.

12-b n.d. 2,16 | 410 2 n.d.

13-b 144,1 | 2,68 | 410 2 n.d.
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£ M R Phuong phé A
Hop chat (og) (phlt'lt) [MH"] L (égMpS P Do quay quang

14-b 161,7 2,51 | 39%4 2 n.d.
-167,0 ° (589 nm, ¢

15-b 80,3 2,37 | 416 2 0,55 % trong lugng/thé
tich, DMF, 20 °C)

16-b n.d. 2,50 | 412 2 n.d.

17-b n.d. 3,12 | 412 3 n.d.

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

19-b n.d. 2,39 | 402 2 n.d.

20-b n.d. 2,3 402 2 n.d.

21-b n.d. 3,36 | 402 n.d.

22-b n.d. 2,35 | 420 2 n.d

23-b n.d. 2,35 | 420 2 n.d

24-b 135,7 2,05 | 372 2 n.d.

25-b 138,3 2,13 | 390 2 n.d.
-83,9° (589 nm, ¢

26-b n.d. 2,80 | 372 3 0,52 % trong lugng/thée
tich, DMF, 25 °C)
+92,1 ° (589 nm, ¢

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

28-b n.d. 2,85 390 3 0,5 % trong lugng/the
tich, DMF, 25 °C)
+137,3° (589 nm, ¢

29-b n.d. 2,85 390 3 0,51 % trong lugng/thé
tich, DMF, 25 °C)
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Mp Rt
(°C)  |(phit)

30-b 130,6 2,29 | 386 2 n.d.

Phuong phéap

Hop chat LCMS

[MH*] Do quay quang

-67,5° (589 nm, ¢
31-b 127,85 | 2,29 | 386 2 0,83 % trong 1uqng/thé
tich, DMF, 20 °C)
+89,5° (589 nm, ¢
32-b 127,69 | 2,29 | 386 2 0,83 % trong hrqng/thé
tich, DMF, 20 °C)

SFC-MS

Quy trinh chung

Tién hanh x4c dinh SFC bing céch sit dung hé théng phan tich trén thiét bi cta
Berger bao gdm mo-dun kiém soat bom chét 1ong kép FCM-1200 dé chuyén van cacbon
dioxit (CO2) va bo diu chinh, bd 14y mau chét long tw dong CTC Analytics, mo-dun
kiém soat nhiét TCM-20000 dé gia nhiét cot tir nhiét do trong phong 1én 80°C. Str dung
bd phét hién mang di-0t quang Agilent 1100 UV c¢6 trang bi t€ bao luu lugng ap sudt
cao chiu duge &p sut t6i da 4.107 Pa (400 bar). Dong chay tir cot dugc tdch vao bo do
phd MS. Bo phat hién MS c6 lap ngudn ion hoa ap sut khi quyén. C4c thong sb ion hod
dudi day cho may do quang phd khbi Waters ZQ: corona: 9pa, nhiét dd ngudn: 140°C,
nén: 30 V, nhiét dd do 450°C, bd chiét 3 V, khi khir solvat 400L/gio, khi nén 70 L/gio.
St dung nito 1am khi phun. Thu thap dir liéu bing hé théng dit liu Waters-Micromass

MassLynx-Openlynx.

Phuong phap 1: ngoai quy trinh chung: tién hanh tach bat dbi xing phan tich
trong SFC-MS trén c6t CHIRALPAK AD DAICEL (10 pm, 4,6 x 250 mm) & 35°C véi
tbc d6 chay 3,0 ml/phut. Pha dong la 85% CO2, 15% iPrOH
(+ 0,3% iPrNH) duy tri 7 phut & phuong thire ding dong.

Phuong phap 2: ngoai quy trinh chung: tién hanh tach bt dbi xtmg phén tich
trong SFC-MS trén ¢ot CHIRALPAK AD DAICEL (10 pm, 4,6 x 250 mm) & 35°C véi
tbc d6 chay 3,0/ phat. Pha dong la 75% CO,, 15% iPrOH
(+0,3% iPrNH>) duy tri 7 phut ¢ phuong thie ding dong.
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Phuong phdp 3: ngoai quy trinh chung: tién hanh tach bt d6i xing phén tich
trong SFC-MS trén cot CHIRALPAK AD DAICEL (10 pm, 4,6 x 250 mm) ¢ 35 °C tbe
do chay 3,0/ phut. Pha dong 1a 80% CO2, 10% Metanol + 10% iPrOH (+ 0,3% iPrNH>)
duy tri 7 phut & phuwong thirc dang dong.

Bang D: Dit liéu SFC phén tich — R¢1a thoi gian luu (phat), [M+H]" 1a khéi lwong
proton hoé cuia hop chit, phuong phép chi phuong phép duge su dung dé phan tich
SFC/MS cac hop chit tinh khiét ddng phan ddi anh. So sanh chi s6 do dugc v6i hon

hop

Thir tu rira giai

H,Qp . Ry [M+H]* % Diéntich | Phuong |4 ddng phan
chét s6 uv phéap .
6-b 4,28 398 100 1 A
5-b 5,98 398 100 1 B
2-b 2,13 380 100 2 A
3-b 2,97 380 100 2 B
17-b 2,46 412 100 3 A
18-b 3,12 412 100 3 B
31-b 2,93 386 100 1 A
32-b 3,81 386 100 1 B

* A nghia la dong phan thtr nhat rira giai. B nghia 1 ddng phan th hai rira giai.

Cong hudng tir hat nhan (NMR)

Péi v&i mot sé hop chét, ghi phd 'H NMR trén mdy do phd Bruker DPX-400
ho#c Bruker AV-500 v6i chudi xung tiéu chuén, trong ing van hanh & 400 MHz va 500
MHz. Ghi d¢ dich chuyén hod hoc (8) theo phén triéu (ppm) tir tetrametylsilan (TMS),
chét nay duoc st dung lam chét chuén noi.
Hop chét sé 6-b: TH NMR (400 MHz, CDCls) 8 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 (q,
J=6,3 Hz, 1 H), 6,67 - 6,73 (m, 1 H), 6,80 - 6,89 (m, 2 H), 7,30 (d, J=7,4 Hz, 1 H), 8,11
(d, 57,4 Hz, 1 H)
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Hop chét sé 7-b: 'H NMR (400 MHz, CDCl;) 8 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, /=6,5 Hz, 3 H), 3,01 - 3,14 (m, 2 1), 5.83 (q,
J=6.2 Hz, 1 H), 6,35 - 6,45 (m, 3 H), 7,13 (d, /=7,2 Hz, 1 H), 8,08 (d, /=7,4 Hz, 1 H)
Hop chét s6 8-b: 'H NMR (400 MHz, CDCl3) 3 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, J=6,2 Hz, 3 H), 3,01 - 3,13 (m, 2 H), 5,79 (q,
J=6.2 Hz, 1 H), 6,53 (dtd, /=92, 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, /=7.4 Hz, 1 H)

Hop chét s6 15-b: 'TH NMR (500 MHz, CDCl3) & 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, J=7,2 Hz, 1 H)
Hop chit s6 13-b: 'H 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, /=8,4, 1.4 Hz,
1 H), 7,18 (d, J=1,7 Hz, 1 H), 7,32 (d, J<7,2 Hz, 1 H), 8,07 (d, /=7,2 Hz, 1 H)

Hop chét sb 14-b: 'H NMR (500 MHz, CDCl;) 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, 2
H), 5,79 (q, /=6,6 Hz, 1 H), 6,55 (dd, J=9,0, 4,3 Hz, 1 H), 6,69 (td, /=8,5, 3,0 Hz, 1 H),
6.87 (dd, J=9,0, 2,9 Hz, 1 H), 7,17 (d, J/=7,5 Hz, 1 H), 8,06 (d, /=7,2 Hz, 1 H)

Hop chét s6 20-b: 'H NMR (500 MHz, CDCl) & 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, /=6,5 Hz, 1 H),
6.67 - 6,74 (m, 1 1), 6,81 - 6,88 (m, 2 H), 7,34 (d, /57,2 Hz, 1 H), 8,40 (d, /=7.5 Hz, 1
H)

Hop chét s 22-b: 'H NMR (500 MHz, CDCls) § 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 (q, /=6,6 Hz, 1 H),
6,62 - 6,70 (m, 2 H), 7,48 (d, /=7.5 Hz, 1 H), 8,45 (d, /=7,2 Hz, 1 H)

Hop chét 6 31-b: '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, /~7,63 Hz, 2 H) 2,98 - 3,14 (m, 2 H) 5,84 (q, /56,47 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, /=740
Hz, 1 H).
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Thtr nghiém in vitro cac hop chét theo cong thirc (I-B)

Céc hop chat c6 cong thire (I-B) dugc d& xudt theo sang ché 14 cac chét diéu bién
bién cAu duong ciia mGluR2. Cac hop chét nay duong nhu lam ting cuong do céc dap
ung glutamat bang céach gin két véi vi tri bién cAu ma khong phai 1a vi tri ghn két
glutamat. Pap ung ciia mGluR2 véi ndng d6 glutamat gia tang khi c6 mét cac hop chét
¢6 cong thic (I-B). Céc hop chét ¢6 cong thirc (I-B) dugce cho 1a ¢6 tac dung dang ké &
mGIuR2 nhd kha ning ting cudng chirc ndng cla thu thé nay cua chung. Céc tac dung
clia cdc chét didu bién bién cdu duong dugc thir nghiém ¢ mGluR2 bang cach st dung
phuong phéap thir nghiém gin két [**S]GTPyS md ta dudi ddy va phuong phép nay la
thich hgp dé nhan dang céc hop chét nay, va cu thé hon 14 cac hop chét ¢6 cong thire (I-
B), duoc trinh bay trong Bang E.

Tht nghiém ngén két [3S]GTPyS

Thir nghiém gin két [°S]GTPyS la thtr nghiém dya trén mang duoc sir dung dé
nghién ctru chirc ndng thu thé lién hop G-protein (GPCR), trong d6 xéc dinh mirc do két
hop cta dang khong thuy phén cua GTP, [33S]GTPyS (guanosin 5’-triphosphat, duoc
danh d4u bang 3°S phat tia gama). CAu trac dudi phan tir a G-protein xtic tac cho qua
trinh trao d6i guanosin 5’-diphosphat (GDP) voi guanosin triphosphat (GTP) va hoat
hoa GPCR bing chit chi van, [3S]GTPyS, tré nén dugc két hop va khong thé phan gidi
dé tiép tuc chu trinh trao dbi (Current Protocols in Pharmacology 2.6. 1-10, cua Harper,
(1998) John Wiley & Sons, Inc.). Lugng két hop [**S]GTPyS c6 hoat tinh phong xa l1a
chi sb do truc tiép hoat tinh ctia G-protein va do d6 co6 thé x4c dinh hoat tinh cta chét
chu van. Céc thu thé mGlu2 da ching to lién hop wu tién véi Gai-protein, lién hop uvu
tién cho phuong phép nay, va do d6 dugce sir dung rong rai dé nghién ciru kha nang hoat
ho4 thy thé mGlu2 & cac dong té bao téi tb hop cling nhu cac md. Trong ban mo ta nay,
céc thc gia mo ta viée st dung thir nghiém gén két [**S]GTPyS c6 stt dung cac mang 14y
tir c4c té bao da chuyén nhiém véi thy thé mGlu2 cta ngudi va lam thich tng theo
Schaffhauser va cac dong tac gia (Molecular Pharmacology, 2003, 4:798-810) dé phat

hién céc tinh chét didu bién bién ciu duong (PAM) cuia cac hop chét theo sdng ché.
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Chuén bi mang

Nubi cdy céc té bao CHO dén truée khi hop dong va kich thich bing 5 mM
butyrat trong 24 gio. Tiép d6 gom céc té bao bang cach cao trong PBS va ly tam hdn
dich t bao (10 phut & 4000 vong/phut (RPM) trong may ly tAm dé ban). Loai bo phan
dich ndi va tai tao huyén phti nhe nhang vién két trong 50 mM Tris-HCI, pH 7,4 bing
cach trén xody va dich chuyén pipet 1én va xubng. Ly tim huyén phu & 16.000 RPM
(Sorvall RC-5C + rd-to $S-34) trong thoi gian 10 phut va loai bd phdn dich néi. Dong
thé ho4 vién két trong 5 mM Tris-HCl, pH 7,4 st dung may ddng thé hod ultra-turrax va
ly tam lai (18.000 RPM, 20 phit, 4°C). Vién két cudi cing ndy dugc téi tao huyén phu
trong 50 mM Tris-HCL, pH 7,4 va bdo quan ¢ —80°C & dang cac phan mau thich hop
trude khi st dung. Xac dinh ndng do protein bing phwong phép Bradford (Bio-Rad,
USA) v6i albumin huyét thanh b 1am chat chuan,
Thir nghiém gén két [P*S]GTPyS

Tién hanh xéc dinh hoat tinh chét diéu bién bién céu dwong mGluR?2 cta céc hop
chét thir nhu sau. Cac hop chét thir va glutamat dugc pha lodng trong dich dém thu
nghiém chira 10 mM axit HEPES, 10 mM mudi HEPES, d6 pH 7,4, 100 mM NaCl, 3
mM MgCl, va 10 uM GDP. Cac mang chira thu thé mGlu2 ctia ngudi duge lam tén frén
d4 va pha loang trong dich dém thtr nghiém co6 bd sung 14 pg/ml saponin. U so b cac
mang v6i hop chét don doc hodc cung véi ndng dd dinh truéc (~ECao) clia glutamat (thir
nghiém PAM) trong 30 phut & 30°C. Sau khi bd sung [*S]GTPyS (f.c. 0,1 nM), l4c hén
hop thit nghiém nhanh v  tiép dé cho phép két hop [PSIGTPyS khi hoat hod (30 phut,
30°C). Hon hop thtr nghiém cubi cung chtra 7 pg protein mang trong 10 mM axit
HEPES, 10 mM mudi HEPES, pH 7,4, 100 mM NaCl, 3 mM MgCly, 10 uM GDP va 2
pg/ml saponin. Thé tich phan Gng tbng cong 1a 200 pl. Cham dut phan tmg bing cach
loc nhanh qua c4c dia Unifilter-96 GF/B (Perkin Elmer, Massachusetts, M§) bang cach
st dung thiét bi gom mau loc thong dung 96-giéng. Rra mang loc 6 14n bang dung dich
10 mM NaH,PO4/10 mM Na;HPOs, duoc 1am lanh bang da, pH 7,4. Mang loc tiép do
duoc 1am kho trong khong khi, va bd sung 40 pl hdn hop nhép nhay 16ng (Microscint-O)
vao mdi giéng. Pém hoat tinh phong xa ghn két mang trén méy Microplate Scintillation
va Luminescence Counter cta Perkin Elmer.
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Phéan tich dir liéu

D) thi ndng d6-d4p Gng cta cac hop chit tiéu biéu theo sang ché thu dugc v6i sy
c6 mit cia glutamat chu van mGluR2 & ECao dé x4c dinh mtrc do didu bién bién clu
(PAM) duoc tao ra bang céch sir dung giao dién phan mém Lexis (cua J&J). Tinh toan
céc dit liéu theo % murc dép Ung glutamat d6i chimg, dwgc xac dinh la mic dap ing tbi
da ma dugc tao ra khi chi bb sung glutamat don doc. D) thi ndng dd-d4p tng hinh chir
S v& céc gia tri % nay theo log ndng do ctia hop chét thir dugc phan tich bang céch sir
dung phan tich hdi quy khong tuyén tinh. Nong do cho tac dung ban tdi da dugc tinh 1a
ECso.

Céc gia tri pECso dudi day duoc tinh dudi dang —log ECso, khi ECso dugc biéu
thi theo M. Emsx dugc xéc dinh 12 tic dung i da twong dbi (nghia 1a % tic dung ti da
so vai dép ing glutamat d6i chimg).

Bang E dudi day trinh bay dir liéu dugc ly thu dugc ctia cac hop chét co cong
thire (I-B) va dit lidu duoc ly hién hanh thu dugc d6i v6i cac hop chit c6 cong thire (1)
va (I-A).

Bang E: Dit liéu duogc ly ctia cac hop chit theo sang ché

GTPyS - | GTPyS -

Hop chét sb hmGIluR2 | hmGluR2

PAM pECso | PAM Emax
1-b 6,59 296
2-b 6,84 228
3-b 5,79 187
6-b 7,39 256
5-b 6,06 141
4-b 7,04 329
7-b 7,31 292
8-b 7,04 244
9-b 7,3 260
10-b 7,47 218
11-b 8,25 239
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GTPyS - | GTPyS -

Hop chét s6 hmGIluR2 | hmGIuR2

PAM pECso | PAM Emax
12-b 6,99 178
16-b 7,54 284
13-b 7,75 280
14-b 7,53 281
15-b 8,16 293
19-b 6,71 297
25-b 6,9 233
24-b 6,42 193
17-b 7,73 317
18-b 6,24 213
22-b 7,61 325
23-b 5,94 167
21-b 6,32 102
20-b 7,07 332
26-b 6,78 214
27-b n.c. 51
30-b 6,9 227
28-b 7,19 234
29-b 5,85 77
31-b 7,05 251
32-b 5,71 116
1 7,11 258
la 6,95 286
2 7,82 290
2a 7,61 484
3 7,55 212
4 6,88 260
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GTPyS - | GTPyS -

Hop chit sb hmGIluR2 | hmGIluR2

PAM pECso | PAM Emax
5 6,26 231
6 7,79 263
6a 7,68 261
7 8,45 263
8 6,73 360
9 6,9 462
10 721 357
11 6,94 310
12 8,36 261
13 6,9 278
l-a 6,78 314
2-a 6,84 340
3 6,88 231
4-a 6,6 269

5-a n.t.

6-a 6,34 255
7 6,64 291
8-a 6,04 157
9-a 6,59 222
10-a 6,88 290
11-a 7,11 249
12-a 7,03 242
13-a 6,67 212
14-a 6,92 259
15-a 7 253
16-a 7,12 223
17-a 6,54 261
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GTPyS - GTPyS -
Hop chét sb hmGIluR2 | hmGluR2
PAM pECso | PAM Emax
18-a n.t.
19-a 6,71 240
20-a 6,91 243
21-a 6,25 207
22-a 6,05 259
23-a 6,58 203
24-a 6,91 258
25-a 7,07 261
26-a 6,5 248
27-a 6,48 284
28-a 6,96 297
29-a 6,97 317
30-a n.t.
31-a n.t.
32-a 6,66 347
33-a 6,58 362

n.c. 1a pECso khong tinh duge

n.t. nghia 1a khdng dugc thir nghiém

97/140

Céc gia tri pECso khong tinh dugc trong cac truomg hop khi dd thi nong dd-déap

ung khong dat dén muc 6n dinh.

T4t ca cac hop chit dugc thir nghiém véi sy c6 mdt cua glutamat chl van mGIuR2

& ndng do ECao dinh trudce, dé xac dinh kha nang diéu bién bien cau duong. Céc gid tri

pECso duge tinh tir thir nghiém nong do-dap tng & it nhét 8 ndng do.

B) Céc nghién ciru chéng co giat véi cac hop ch4t mGIuR2 (chét chii van ¢6 vi tri gan

két nguyén thuy khong bi bién cAu va cac hop chét c6 cong thire (D/(I-A)/(I-B)

M0 ta chung
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Diéu ché cic hop chét va dung dich

Chc hop chét thir dugc sir dung bing céch st dung ty 18 thé tich dich ti wu so véi
dich co thé. Cac hop chét thir duge st dung cho chudt voi thé tich 0,01 mL/g trong luong
co thé (General Principles: Experimental selection, quantification, and evaluation of
antiepileptic drugs, in Antiepileptic Drugs, Tai ban lan tha 4, cia White H.S., va cac
déng tac gia, R. H. Levy, R.H. Mattson, va B. S. Meldrum, bién tap, 1995, Raven Press,
Ltd.: New York, cac trang 99-110). Dé st dung dudi da (s.c.), cac hop chét thtr duoc
tiém vao nép gip da doc theo sbng lung cua chudt ngoai trir hop chét 6-b, chit nay duoc
sit dung qua duong miéng (p.o). D6i vai timg thir nghiém trong s6 cac thir nghiém duge
tién hanh véi cac hop chét thir (ngoai trlr hop chét 6-b), ndng dd hop chét cudi cling
dugc st dung dudi dang dung dich nudc trong 20% Hp-B-CD. Péi v6i hop chét 6-b,
truge tién pha dung dich gbc 40% Hp-p-CD va su dung dung dich nay dé pha hop chét
6-b & ndng d6 mong mudn cho thtr nghiém qua dudng miéng; ndng do hop chat cudi
cung dugc st dung dudi dang hén dich trong 20% Hp-B-CD. Sit dung dung dich 20%
Hp-B-CD dbi v6i cac nhém chét dan.

Déi v6i LY-404039, ndng dd hop chét cudi cing dugce sir dung dudi dang dung

dich nudc mudi dudi da.

Déi v6i hop chat CAS 1092453-15-0, nong do hop chét cudi cung duge st dung
trong chit dAn 10% Hp-B-CD (+NaCl) sau khi hoa tan.

Nong do levetiracetam cubi cing dugc s dung trong dung dich nudc 0,5%
metylxenluloza (MC) dugc st dung bang c4ch tiém trong mang bung (i.p.).
Céc thube thir quan trong
a) Dung dich chit dén
0,5% metylxenluloza (MC)
dung dich gbc 40% Hydroxypropyl-p-xyclodextrin (Hp-p-CD)

b) Dung dich khac
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Tetracain (dung dich 0,5% trong 1uc_mg/thé tich) dugc nho giot tir chai nho giot
béng nhua vao mé&t ctia cac con chudt ma sau do s& dugce kich thich béng dién qua dién

cuc gan vao mang sung.
Céc con chudt nhit va cham séc ching

Chuot bach tang CF S6 1, gidng duec, trudng thanh (26-35 g) thu dugc tir Charles
River, Portage, Michigan. Cac con chudt duge duy tri ché do an day du (Prolab RMH
3000) va dé dd #n va nuéc udng thoai méi, ngoai trir trong thoi gian ngén khi chiing
duoc 14y ra khoi 10ng dé thir nghiém. Céc con chudt méi duoc tiép nhan vé phong thi
nghiém dugc cho du thoi gian dé dicu chinh viéc han ché db an va nude udng c6 thé co
trong khi di chuyén trude khi st dung dé thir nghiém. Tét ca c4c con chudt dugc nhdt
trong 1dng nhya trong phong thiét ké dac biét c6 4o dm dugce kiém soat, trao ddi khong
khi va ché d6 chiéu sang c6 kiém soat (12 gid bat — 12 gio t4t). Cac con chudt dugc nudi
gift, cho an va xr Iy theo cach phu hop vé1 cac khuyén céo trong tai liéu Cong B6 clia

Uy ban Qudc gia: “Guide for the Care and Use of Laboratory Animals”.
Tén thuong van dong tbi thiéu (MMI)

MMI cép tinh duge danh gia bang cach tip hop cc quan sat truc tiép céc con
chudt xem ¢6 céc triéu chung hién nhién vé chirc ning than kinh hoic co bép cua chuot
khong. O chudt, quy trinh ‘rotarod” duge su dung dé bdc 10 tdn thwong co bip hodc than
kinh t6i thidu. Khi chudt dugce dat 1én truc quay & tdc d6 6 vong/phit, chudt cd thé van
gitt duoc trang thai cén bing trong thoi gian dai. Chudt bi coi la nhiém doc néu né roi

khoi truc quay ba l4n trong vong mot phut.
Xac dinh c4c lidu dung hiru hiéu trung vi va lidu dung c6 doc tinh (EDso va TDso)

Pé x4c dinh EDso hodc TDso cho mdi hop chét thir, lifu ding dau tién dugc sir
dung thuong bing véi lidu dung dé x4c dinh TPE thanh cong. Néu lidu ding ban dau
duge st dung ma hitu hiéu hodc gay doc tinh & > 50% s6 chuot, liéu dung tiép theo sé&
bing % lidu ding ban dau; néu liéu ding ban dAu hitu hidu hodc gy doc tinh & < 50%

s6 chudt, lidu ding tiép theo s& gap doi liéu ding ban d3u. Lidu dung tht ba va thir tu
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dwoc lua chon d& cho dudng db thi dép tmg licu ding céch ddu nhau. Nén c6 tbi thiéu 4

thoi diém bao gdbm hodc nam trong khoang 0 va 100%.
Xac dinh TPE

Nhém néi chung khoang 4 con dugc st dung céc hop cht thir va mdi nhom duge
thir nghiém & mot trong s 5 thai diém: 0,25, 0,5, 1,2, hotic 4 gioy sau khi didu tri (White
va chc ddng tac gia 1995). Xac dinh TPE bang cach sir dung thir nghiém 6Hz (32mA).
Thoi diém (0,25, 0,5, 1, 2, hodic 4 giv sau khi diéu tri) ma ¢ d6 nhan thiy kha ning bao
vé t61 da dugc coi 1a Thoi diém c6 Téc dung Pinh (TPE).

O TPE duge xé4c dinh cho nghién ciru nay, hoic dugce xac dinh trude diy, cac
hop chét dugc thir nghiém trong thir nghiém 6Hz (32 va/hodc 44 mA), 6 mdt vai liéu
dung va bao gdm céc lidu dung hau nhu khong cho hogc cho rét it tac dung bao vé cho

dén cho tac dung bao v¢ hoan toan.

EDso va khoang d tin cdy (C.I.) 95% dugc tinh bang cach st dung phén tich
Probit trén chuong trinh méy tinh ciia phong thi nghiém ( “Probit Analysis” 34d Ed
1971, ctia Finney, London: Cambridge University Press).

LAy mau huyét thanh dé phan tich pK/pD

Trong nhiéu thtr nghiém, céc con chudt bi giét sau khi thr nghiém, va dugc léy
mau mau khi chit diu va/hodc mod ndo (toan b néo) dé dinh lugng ndng do thubc. Ngay
sau khi thir nghiém, cac con chudt bi chat dau va ldy miu mau vao bng nghiém BD
Vacutainer® chita K2EDTA va lam lanh trén da cho dén khi ly tAm. Sau khi ly tdm
(13000 - 18000 vong/phut, 5-7 phut), loai bd huyét tuong va chuyén vao bng ly tam nho
c6 dan nhan va bao quan ¢ nhiét do -80°C. Pé 14y miu md ndo, 14y ndo ngay sau khi
chit ddu va lam dong lanh nhanh. MaAu d3a dong lanh duge cho vao dng nghiém ly tdm

¢6 dén nhan va bao quéan & nhiét d6 -80 °C.
Thit nghiém con dong kinh tam than van dong 6 Hz ¢ chudt nhit

Thir nghiém con dong kinh 6Hz duoc st dung 1am mo hinh con dong kinh thé
vién khéng thudc. Con dong kinh 6Hz thé hién tinh khang phenytoin, carbamazepin,
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lamotrigin, va topiramat (“Pharmacological characterization of the 6 Hz psychomotor
seizure model of partial epilepsy” Epilepsy Research 2001, Vol. 47, cac trang 217-222,

ctia Barton va céc dong tac gid).
Phuong phép thtr nghiém con dong kinh tam than van dong 6 Hz

Géy cam tmg c4c con dong kinh cuc bo & chudt bang cach kich thich qua mang
sing (6Hz, xung hinh chit nhét 0,2 miligidy, thoi gian 3 gidy; Barton va cac ddng tac
gia 2001). Thir nghiém céc con chudt ¢ 32mA hodc 44mA. Truge khi kich thich, nhé
0,5% tetracain vao mi mit chuot. Cac con dong kinh phét sinh do kich thich qua mang
simg trong thtr nghiém nay ddc trung béi pha co giat t5i thidu tiép d6 c6 hanh vi ty dong
rap khuon bao gbm bét tinh, giat rung chi trudce, giat gidt ria mép, va dudi Straub. Cac

con chudt khong co biéu hién c4c hanh vi nay duoc coi 1a dugc bao vé.
Vidu 1 - Nghién ctru véi cac hop chit 1 va2
1.1. Nghién ctru phéi hop Hop chit s& 1, Hop chét s6 2 va Levetiracetam

Trude tién, ting hop chét duoc thir nghiém riéng r& ¢ lidu ding thé hién hoat tinh
ti thidu trong thir nghiém 6Hz 44 mA 6 TPE ¢ mdi hop chét. Khi céc hop chit PAM
mGIuR2 va levetiracetam dugc st dung phdi hop (cung lidu dung va thoi diém nhu céc
thtt nghiém riéng r€) nhan thdy tac dung bao vé gin nhu hoan toan trong thit nghiém
6Hz 44 mA (Bang 2). Ngoai viéc ghi nhan céc dit liéu vé hiéu luc va doc tinh cia cac
hop chét nay khi dung don dgc hodc phéi hop, 14y méu huyét twong va ndo 6 tirng nhém
dé phan tich dugc dong hoc/dugc Iy hoc. Nhan théy khong c6 twong tac dugce dong hoc
dua trén ndng do hop chét trong mau huyét twong va ndo (dir liéu khong duge thé hién).
Tém lai 1, cac hop chét 1 va 2 thé hién tuong tac duge luc hoc 6 1¢i véi levetiracetam
trong md hinh 6Hz ma duong nhu khong phai do twong tac dugc dong hoc, va khong
kém theo gia tang tdn thwong van dong (cac Bang 2, Bang 2a, Bang 2b). Tac dung cua
1 lidu dung Hop chét 2 ciing duoc thir nghiém trén liéu ding-dap Gmg cia LEV. Nhu thé
hién trong Bang 3, ¢6 sy thay ddi ~200 lan EDso cia LEV so v6i khi LEV dugc thir
nghiém don doc. LEV duong nhu lam gia tang nhe cbng hiéu cua Hop chét s6 2 (Bang
3).
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1.2.  Phan tich hoat tinh thay déi theo ndng do cac tuong tac gitra Hop chét sd 1 va

Levetiracetam trén mo hinh con dong kinh 6 Hz

Tién hanh c4c nghién ctru hoat tinh thay d6i theo ndng dd khi str dung phéi hop
Hop chét s6 1 v6i LEV trong thir nghiém 6Hz (44mA). Tién hanh c4c nghién ctru theo
céc phuong phap mo ta ¢ trén (Madsen va cac ddng tac gia 2011). Xac dinh céc gia tri
EDso ban d4u cho Hop chét s6 1 va LEV va st dung dé tinh todn cac gid tri EDso 1y
thuyét (& sai s6 chudn, SEM) cho ba ché phdm phoi hop ty 1€ lidu dung c¢b dinh (LEV:
Hop chét sb 1):1:3, 1:1,va3:1. Cac lidu dung sur dung ty 18 vé6i cac gia tri EDso da tinh.
Vi duy, ty 1€ lidu dung st dung cho mau 1:1 1a dua trén 0,5 x EDso cho LEV va 0,5 x
EDso cho Hop chit s6 1. Tuong tu, mau 1:3 st dung 0,25 x EDso cho LEV va 0,75 x
EDso cho Hop chat s6 1. Ty 1& lidu ding 3:1 st dung 0,75 x EDso cho LEV va 0,25 x
EDso cho Hop chét s6 1. Cac lidu dung diéu tri tht nghiém (xem Bang 4) dya trén cac
gia tri ly thuyét va dugc diéu chinh theo tdc dung nhan thay. Cac gia tri EDso (= SEM)
duogc x4c dinh trén thyc nghiém cho ché phdm phéi hop ty 1€ lidu dung cb dinh dugc so
sanh vai cac gia tri ly thuyét (kiém dinh-t) dé théng ké. Ty 1& lidu dung duoc xac dinh
14 siéu-cong (hi€p ddng) néu gia tri EDso x4c dinh trén thuc nghiém thap hon déng ké
so v6i EDso 1y thuyét. Do d6, cac lidu dung phéi hop thir nghiém dugc xéac dinh cho
clng cac mau ndy trong thir nghiém con dong kinh 6Hz (Bang 4 dudi day). Nghién cuu
hoat tinh thay ddi theo ndng d6 voi hop chit 1 va levetiracetam trén m6 hinh 6 Hz ching
16 ¢6 tuong tic duoc lyc hoc hiép ddng dang ké o tat ca céc ty 18 lidu ding danh gia va
lién quan chit ch& véi ndng do trong huyét tuong ctia hop chéit 1. Hon nita, khong nhén
thdy ¢6 ton thuong van dong 6 ty 1¢ lidu dung bat ky da dénh gia, diéu nay goi y 1a tuong

tac duoc Iyc hoc hi€p ddng khong gy doc tinh van dong gia tang.
1.3. M0 hinh gdy giat dién qua mang simg & chudt va c4c nghién ctru v6i hop chét 1

Chudt bi gy giat dién béng cach kich thich trong 3 gidy, 3 mA, 60 Hz, hai
1An/ngay str dung dién cyc ddn vao mang sung cho dén khi dap tmg tiéu chi 5 con dong
kinh lién tuc Giai doan 5 dugc xéc dinh theo Racine (“Modification of seizure activity
by electrical stimulation” II. motor seizure” Electroenceph Clin Neurophysiol 1972, 32,

céc trang 281-294 cta Racine). Sau khi chu0t da dat dén trang thai giat dién 4n dinh,
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hop chit thir hodc chit din duoc s dung, & TPE da xac dinh trude do, mdi con chudt
dugc kich thich béng dién nhu néu trén. Sau khi kich thich, quan sat cac con chudt xem
¢6 hoiic khong c6 hoat dong dong kinh ghi diém theo thang diém Racine (0 — 5) trong
d6 5 biéu thi con chudt 16ng 1én va ngd & giai doan cao nhét. M6t liéu dung ctia LEV va
hai lidu dimg cita Hop chat s 1 duge thit nghiém riéng ré va phoi hop khéng lai cae con
dong kinh gy giat dién qua mang sung. Phéi hop hop chét 1 voi levetiracetam trén mo

hinh nay goi ¥ ¢6 tuong tac duoc luc hoc ¢6 loi (Bang 5 duéi day).

Tém tét cic dit lidu ctia cac hop chit duge thir nghiém don doc duge trinh bay
trong Bang 1 va cac két qua bd sung cua cac nghién ctru tién hanh theo vi du 1 dugc néu
trong céc Bang tir 2 dén 5 dudi day.

Bang 1: Tom tit cac dir liéu chdng co giat cAp tinh trén mo hinh 6Hz & 32 mA va 44
mA cua cac hgp chit PAM mGIuR2 1, 2, 11, 2-a, 25-a, 6-b va LY-404039 sau khi st
dung dudi da (ngoai trr hop chét 6-b dugc thir nghiém qua dudng miéng). TPE 1a thoi

diém c6 tac dung dinh, CI 12 khoang tin cdy, s.c. 1a st dung du6i da, p.o. 1a str dung
qua dudng miéng, n.t. nghia la khong dugc thir nghiém. TPE dugc xac dinh trong thir
nghiém 32 mA 6Hz. Cac tac dung noi chung nhan thiy & cac liéu dung ma khong gay
tdn thuong trong thir nghiém rotarod. Péi v6i cac hop chat 11 va 2-a céc gia tri riéng
1¢ ctia cac thr nghiém ldp lai duge cung cp. Péi v6i hop chét 25a, céc thoi diém 0,25

va 1 gid dugc sir dung cho cac nghién ctru 6Hz (44mA)

Diém déanh
0 . gia con
EDso (95% CI) mg/kg, dudi da dong kinh
Hop chat s TPE (gio) (liéu dung)
Gay giat
32 mA 44 mA dién qua
mang sung
4,77 (3,54 - )3
6,76) 31,5 (15,1 - ’
H 0,5 0,41 (1.53- 473) m(l/OkO)
15,1) g/ke
) 0.25 3,83 (1,62 — 5,89 (3,89 — 3,4
’ 6,71) 8,45) (40 mg/kg)
3,7
1 0,5 2,8(1,3-43) |10,2(3,1-12,4) (20 me/ke)
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1 gio TPE: 25,9
) (15,5-33,7)
25-a 1 7,7 (2,3-18,4) 0.25 git TPE: n,t,
29,1 (21,6-39,6)
44,7 (23,4-
80,5) 50% bao vé & 4.4
2-a 0,5 20,8 (10,0- 100 mg/kg (100
31,7) 21(17,9-27,4) mg/kg)
12,2 (8,4-17.,4)
6-b 0,5 7,2 (4,2-11,8) | 16,1 (13,0-20,1) n.t.
3,1
1.Y-404039 0,5 10,2 (3,62- n.t. (100
12,4)
mg/kg)

Bang la: Tém tit xac dinh TPE 6Hz 32 mA cho Hop chét sd 1

Licu dung (me/kg, | 155 diém (giv) 6Hz 32 mA Ton thuong van
dudi da) dong

3 0/4 0/0
2 0/4 0/0
10 ] 34 0/0
0.5 4/4 0/0
0.25 474 0/0
. 0.5 8/12 0/0
0.25 8/12 0/0
s 0.5 578 0/0
: 0.25 /8 0/0

(Sé chudt duge bao vé trong thir nghiém 6Hz hodc nhiém ddc trong thir nghiém

rotarod/sd chudt da thir nghiém)

Bang 1b: Céc nghién ctru liéu dung-dap tmg dbi v6i Hop chat s6 1. TPE déi v6i Hop

chét s& 1 duoc xé4c dinh truge d6 12 0,5 gid (cac két qua thé hién & trén trong bang 1a).

Mot vai lidu ding cia Hop chét sb 1 dwoc sit dung & TPE nay va duge thu nghiém

trong thir nghiém 6Hz, su dung ca hai cuong do kich thich 32 va 44 mA

, oA Lidu dune (mg/ke, | #duwoc bao vé/#thu #ton thuong van don
Thir nghiem duéfig cga)g : nghiém rotarod/#tl%& nghiémg
6Hz 32 mA 20 8/8 1/8
10 7/8 0/8
5 8/12 0/12
2,5 7/16 0/16
0,5 1/8 0/8
EDso (95% CI): 2,8 mg/kg (& 1,3 dén 4,3)
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6Hz 44 mA 20 8/8 1/8
15 7/8 0/8
10 4/8 0/8
2,5 0/8 0/8
EDso (95% CI): 10,2 mg/kg (tir 3,1 dén 12,4)

Bang 2: Tom tat twong tac cua Hop chét s& 1 va Hop chat s6 2 voi levetiracetam

(LEV) trén md hinh con dong kinh 6Hz, 44 mA ¢ chuot. Cac két qua duoc ghi theo s6

chuot biéu hién tac dung bao vé hoan toén/téng sb chuot thr nghiém trong mdi nhém

lidu dung (& muc 1idu lwong hop chét thir nghiém xéac dinh hodc muc lidu luong phoi

hop)
. Thoi # dugc bdo # ddc tinh van
Li€u dung gian vé/# da thr dong/# da thu
(gi0o) nghiém nghiém
LEV 10 mg/kg trong I 1/6 0/6
mang bung
Hop chétso 2 + .
LEV 3 mg/kg dudi da 0,25 5/6 0/6
Hop chitsb2 | 3 mgkgdudida | 0,25 1/6 0/6
LEV 10 mg/ke trong 1 1/8 0/8
mang bung
Hop chat 36 1+ .
LEV 2,5 mg/kg dudi da 0,5 6/8 0/8
Hop chdtsdé 1 | 2,5 mg/kg dusida | 0,5 0/8 0/8

Bang 2a: Nong dd trong huyét twong va trong néo cua Hop chét sb 1 trong nghién ciru

phdi hop véi levetiracetam (LEV). BQL — duéi ngudng c6 thé dinh lugng duoc

Hop chét s6 LEV Huyét tuong Hop chat | Huyét tuong | Baové 6
1 (ng/ml) so 1 (ng/ml) Hz
6 Hz 44 mA 10 mg/kg 9350 2,5 mg/kg BQL Co
8580 244 Khong
10900 314 Co
10300 382 Co
9780 416 Co
9780 377 Co
13700 2260* Khong
10100 607 Co
Noéng do 657,1
trung binh 10311 (390) 6/8
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trong huyét
tuong

Nong do
trung binh
trong huyét
tuong
(khong phéi

hop) ,

1/8 8254 0/8 438

Nong dd trung binh trong huyet twong thé hién trong ngodc don () duoc tinh khi cac 56

licu thdng ké ngoai 1& * bi loai bo

Bang 2b: Nong do trong huyét twong va ndo ctia Hop chét sd 2 trong nghién ctru phbi

hop véi levetiracetam (LEV). AQL - du6i ngudng c6 thé dinh luong duge

A, A A HQ’p e
Hop chat s0 Huyet | \zo | chdtséd | D9 | Nao | Baové6
2 LEV | tuong (ng/ml) 2 tuong (ng/ml) Hz
(ng/ml) & (ng/ml) g
6 Hz 44 mA 10 6450 6290 3 1830 1540 Co
mg/kg mg/kg
8200 7990 386 1020 Co
3540 4760 4700 1310 Co
3850 NA 467 NA Khong
AQL .
7150 6380 (>500) 1120 Co
3890 3960 2080 1140 Co
Nong do
trung binh 5513 | 5876 1893 | 1226 5/6
trong huyét
tuong / ndo
Nong do
trung binh
trong huyet | o | g750 | 5773 | 1/6 | 1295 | 1113
tuong / ndo
(khong phoi
hop)

NA - mau khong kha dung dé phan tich
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Bang 3: Xac dinh EDso trén mé hinh con dong kinh 6Hz (44mA) cho Hop chét s6 2 va
levetiracetam (LEV) don ddc va diung phéi hgp. LEV & lidu dung 10 mg/kg 1am gia
ting cong hiéu cua Hop chit sb 2 (thay ddi ~5 1an EDso). Hop chét s6 2 & lidu dung 3
mg/kg gia ting ca hi¢u luc (dén mirc bao vé& 100%) va cong hiéu ctia LEV (thay a6i
~200 1an EDs0)
Fig. 1 thé hién dap timg-lidu diing dé xac dinh EDso trong thit nghiém 6 Hz 44mA cho
Hop chit s6 2 va LEV don doc va diing phéi hop.

Bidu tri EDso (95% CI) Téc dung doi da
' mg/kg (% bao vé)

Hop chat sb 2 don doc 5 44?,—978 30 100%
Hop chét s6 2 135 .

+ LEV (10 mg/ke) 0.8—1,9) 100%
LEV don doc ~200 75%
LEV 1,0 .

+ Hop chét 36 2 (3 mg/kg) (0,23 —2,24) 100%

Bang 4: Két qua ctia Hop chét s6 1 va Levetiracetam trong nghién ctru hoat tinh thay

dbi theo ndng dd

Hop Rotarod
LEV chét sb, Liéu #ddc tinh 6Hz
(mg/kg ‘ it (44mA)
. 1 dung van )
Nhom trong f f £ A . | #duoc bao
N (mg/kg phdi hgp | dong/# da A A
mang ‘o , vé/#da thir
bung) dudi (mg/kg) thu nohiém
une da) nghiém ghie
181 5,1 93,1 0/8 8/8
mau 1:1 90,5 05 2,6 05 46,6 0/8 6/8
453 ’ 1,3 ’ 23,3 0/8 3/8
22,6 0,6 11,6 0/8 3/8
EDso (95% CI; mg/kg): 22,2 (8,4-35,7)
45,3 3,8 14,2 0/8 8/8
miu 1:3 | 22,6 25 1,9 75 7,1 0/8 4/8
11,3 1,0 3,6 0/8 2/8
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EDso (95% CI; mg/kg): 5,9 (3,5-8,7)
271,5 2,6 204,3 0/8 8/8
. 135,8 1,3 102,2 0/8 3/8
mau 3:1 75 ,25
67,9 0,6 51,1 0/8 3/8
33,9 0,3 25,5 0/8 0/8

EDso (95% CI; mg/kg): 86,3 (56,8-131,4)

Phan tich hoat tinh thay déi theo ndng do (Fig. 2) chimg t6 1a ché phdm phdi hop

ctia Hop chét s6 1 va levetiracetam dan dén tac dung hiép ddng c6 loi déng ké.

Béang 5: Céc két qua cta nghién ctru phéi hop Hop chét sd 1 va Levetiracetam trén md

hinh giy giat dién qua mang sung & chudt

, # dugc bao % duroc Diém danh gid
Hop chét v&/# da thir ];’éo va con dong kinh
nghiém ' trung binh
Cét dén
(20% HPBCD@30’, dudi da; o
0.5% MC@60”, trong mang 0710 0% 47
bung)
LEV 3 mg/kg 5/13 38% 3,3
Hop chit s6 1 30 mg/kg 3/12 25% 4,0
LEV 3 mg/kg & Hop chat so 1 10/10 100% 0.6
30 mg/kg
Hop chét s6 1 20 mg/kg 5/16 31% 3,7
LEV 3 mg/kg & Hop chat so 1 7110 70% 1.9
20 mg/kg

Diém dénh gia
con dong kinh
theo Racine

tir 0 dén S
0 = khong c6 hoat dong dong
kinh
5 = hoat dong dong kinh tbi da

VI DU 2 — Nghién ctru v6i cac hop chét 25-a va 2-a

2.1. Nghién ctru phéi hop véi Hop chét sb 25-a va Levetiracetam
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Tién hanh c4c nghién ctu lidu dung-dap tmg doc 14p trong thir nghiém 6 Hz
44mA cho ca hai hop chat dé xac dinh céc gié trj EDso & TPE 1 gi¢ tiém trong mang
bung ddi véi levetiracetam va 1 gi¢ dudi da dbi v6i Hop chét sb 25-a. Gia tri EDso cho
Hop chét $625-21225,9 mg/kg va dbi véi levetiracetam gia tri nay dugc ude tinh khoang
345 mg/kg. Lap lai nghién ctru lidu dung-dép ung khi stir dung ddng thoi 10 mg/kg Hop
chét sb 25-a (lidu dung ctia Hop chét s6 25-a ma néu dung don ddc khong co tac dung
bao vé trén mé hinh 6 Hz 44mA). Viéc st dung dong thoi 10 mg/kg Hop chét sb 25-a
cho EDso v6i lidu dung-déap tmg cua levetiracetam l1a 4,9 mg/kg (thdp hon ~70 14n so v6i
levetiracetam don ddc) va quan trong 1a cho tdc dung bao v€ hoan toan trén md hinh con
dong kinh 6Hz 44mA. Céc két qua nay goi ¥ 12 c6 tuong tac duge luc hoc ¢6 lgi trén

md hinh con dong kinh 6Hz gifta Hop chét sd 25-a va levetiracetam.

Bang 6: X4c dinh thoi diém cho tic dung dinh (TPE) cho Hop chét s6 25-a trong tht
nghiém 6Hz (32mA). Str dung hai lidu ding trong nghién ctru ndy, 10 va 20 mg/kg, &
mot vai thoi diém khéc nhau (0,25-4 gid). Hop chét nay thé hién mire d6 bao vé 16n
nhét trong thir nghiém 6Hz trong khoang 0,25 va 1 gio, tac dung nay rd rét hon & lidu
dung 20 mg/kg. Nong do trong huyét twong ctia hop chét nay no6i chung tuong Gmg voi
kha nang bao vé con dong kinh hanh vi. TPE 0,25 gid dugce st dung cho cdc nghién
ctru 6Hz (32 mA) trong khi d6 ca hai thoi diém 0,25 va 1 gio duge str dung cho céc
nghién ctru 6Hz (44mA)

s.c. 1a st dung dudi da

Liéu . 2 R Nong do tron
dung Thcn # dugc bao vé/# #Aton thuong van huyét %uong tru%lg
(mg/kg, glan da thi nghiém dong : otargai/# da binh ctia Hop chat
dudi da) (gi0) thr nghiém sb 25-a (ng/mL)
0,25 2/4 0/4 10.983 (2.477)
0,5 1/4 0/4 3.330
10 1 1/4 1/4 700
2 0/4 0/4 256
4 0/4 0/4 40
0,25 4/4 0/4 4.095
20 0,5 3/4 1/4 2.800
1 4/4 1/4 1.765
2 1/4 0/4 618
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L‘l el Thoi . A # ton thuong van N(ing d trong
dung . # duoc bao vé/# R _ | huyét twong trung
gian 1 . a dong rotarod/# da . . £
(mg/kg, (gid) da thtr nghiém {hi nohiém binh cua Hop chat
dudida) | ‘B sNIe 56 25-a (ng/mL)
4 1/4 1/4 28

Nong dd trung binh trong huyét twong thé hién trong ngodc don () dugc tinh khi cac sb

licu théng ké ngoai 1& * bi loai bo.

Bang 7: Cac nghién ciu liéu dung-dap tng cho Hop chét sb 25-a trong thtt nghiém

6Hz (32 mA®? va 44 mAP)
CI 1a khoang d9 tin cay
L\iéu # dquc bao # t3n thuong van N(‘zng do trong
Tht nghiém dung VF/ \ dong rotarod/# da h\u yet ‘Eucmg trung
(mg/kg, # da thu thir nghiém binh ctia Hop chat
dudi da) nghiém ' s0 25-a (ng/mL)
20 8/8 0/8 5.570
15 3/8 0/8 1.201
6Hz 32 mA 10 4/8 0/8 6.113
5 4/8 0/8 2.558
1 1/8 0/8 466
EDso (95% CI): 7,7 mg/kg (2,3 - 18,4)
40 7/8 0/8 6.263
30 3/8 0/8 7.220
6Hz 44 mA 20 2/8 0/8 3.368
10 0/8 0/8 4,345 (1.526)
5 0/8 1/8 1.428
EDso (95% CI): 29,1 mg/kg (21,6 —39,6)

*Thoi diém c6 tac dung dinh trong thir nghiém 6Hz 32mA d6i véi Hop chét s6 25-a duge
x4c dinh 1a 0,25 gio (xem Béang 1).

bThoi diém co tac dung dinh trong thir nghiém 6Hz 44 mA dbi véi Hop chat sb 25-a
twong tu 12 0,25 gio va 1 gio; cac két qua & 1 gio khéng dinh EDso (95% CI) 25,9 (15,5
—33,7) (xem Bang 1 va Bang 6).

Nong d6 trung binh trong huyét twong thé hién trong ngodc don () dugc tinh khi cac sb

lieu théng ké ngoai 1& * bi loai bo.
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Bang 8: Céc nghién clru phdi hop Hop chét s6 25-a v6i levetiracetam (LEV) trong thir

nghiém 6Hz (44 mA)
ny Lidu ding (me/ke, # duge bao # ton thuong vén
udc dudi da) vE/H# de} thir dong rotarc.)(Ai/# da thtr
nghiém nghiém

LEV 200 2/8 0/8

400 4/9 0/9

800 10/12 0/12

ED, (95% CI): 345,4 mg/kg (211,0 - 485,3)

AR Ifgfng/‘l‘;‘tgso 200 8/8 1/8

100 7/8 2/8

50 5/8 1/8

10 4/8 0/8

1 4/8 1/8

ED,, (95% CI): 4,9 (0,0 - 14,2)

Hop chét sb 25-a (dudi da) 10 mg/kg dugc thir nghiém phéi hogp véi LEV (trong mang
bung) - Hop chit s6 25-a 10 mg/kg, khdng c6 hoat tinh khi st dung don doc.

2.2. Nghién ctu phéi hop v6i Hop chét sb 2-a va Levetiracetam

Céac nghién ctru lidu dung-dép tmg dugc tién hanh trong céac thir nghiém 6 Hz 32
mA vi 44mA (bang 9 duéi ddy) va trong thir nghiém phdi hop véi levetiracetam (tac
dung ctia Hop chét sb 2-a 1én lidu dung-dép tng ctia LEV trong bang 10a va tac dung
ctia LEV lén lidu dung-dép Gmg ctia Hop chét sb 2-a trong bang 10b dudi day) theo cach

tuong tw nhu da mo ta cho cac nghién ciu v6i Hop chat so 25-a va levetiracetam ¢ trén.

Bang 9: Cac nghién ctru lidu dung-dép ung 61 véi Hop chét s6 2-a trong thtr nghiém

6Hz (32 mA va 44 mA; TPE 0,5 gio). Thoi diém tac dung dinh 0,5 gio duoc xdc dinh

trong thir nghiém 32 mA 6 Hz (duéi da) va duge st dung cho céc nghién ctru 6Hz (32
mA va 44 mA)
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Thi Lidu ding (mgkg, | #duocbaoves | 7 o0 thuomg van dong
A o o oA rotarod/# da thir
nghiém dudi da) da thtr nghiém o
nghiém
40 8/8 2/8
20 6/8 3/8
6Hz
32 mA 10 4/8 0/8
5 0/8 0/8
2,5 0/8 1/8
ED,, (95% CI): 12,2 mg/kg (8,4 - 17,4)
40 8/8 4/8
3/8 0/8
61y 20 3/8 0/8
44 mA 15 2/8 1/8
0/8 1/8
10 0/8 0/8
ED,, (95% CI): 21,0 mg/kg (17,9 —27,4)
TD,,:> 40 mg/kga

340 mg/kg — 6 trén tdng s 16 con (gdp ca 32 mA va 44 mA) ¢6 tdn thuong.
Liéu dung dugc lya chon cho c4c nghién ctru phéi hop v6i LEV trong 6Hz (44mA): Hop
chét sb 2-a 10 mg/ke.
Bang 10a: Cac nghién ciu phdi hop Hop chit s 2-a véi levetiracetam (LEV) trong
thit nghiém 6Hz (44 mA). Phéi hop 10 mg/kg Hop chat s6 2-a véi céac lidu ding khac

nhau cua levetiracetam

Thube Libcding | #0n0ebostt | g i
nghiém
200 2/8 0/8
LEV 400 4/9 0/9
800 10/12 0/12
LEV ED;, (95% CI): 345,4 mg/kg (211,0 - 485,3)
LEV + Hop chit 200 6/8 1/8
s6 2-a 10 mg/kg" 100 6/8 0/8
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50 6/8 0/8
25 8/8 0/8
12,5 5/8 0/8
6,25 4/8 0/8
3,125 3/8 1/8
1,5625 0/8 0/8
LEV ED,, (95% CI): 9,6 mg/kg (1,7 —21,9)

*Hop chét sb 2-a (dudi da) 10 mg/kg dugc thir nghiém phdi hop véi LEV (trong mang
bung); Hop chét s6 2-a 10 mg/kg, khong c6 hoat tinh khi sir dung don doc.
Nhém déi chimg LEV (lidu ding thip) b sung dugce thir nghiém & 25 va 6,25
mg/kg (1/8 va 0/6 twong tmg duge bio ve).
Chudt duoc didu tri bing chét dan (0,5% metylxenluloza trong mang bung (1 gio)
/ 20% HPBCD dudi da (0,5 gio)) khong thé hién tac dung bao vé (0/8 dugc bao v¢).
Bang 10b: Céc nghién cliru phdi hop Hop chét sb 2-a véi levetiracetam (LEV) trong
thir nghiém 6Hz (44 mA). Phdi hop 350 mg/kg levetiracetam v6i cac liéu khéc nhau

ctia Hop chét s6 2-a

. # tbn thuong
Thube Liéu dung # dugce bao vE/# van dong
(mg/kg) da thir nghiém rotarod/# da thu
nghiém
LEV (don doc)’ 350 3/8 0/8
20 8/8 2/8
LEV 350 mg/kg + Hop 10 7/8 1/8
chét s6 2-a° 5 7/8 1/8
2,5 5/8 0/8
1,25 4/3 0/8
50 (95% CI) ctia Hop chét s 2-a trude do: 21,0 mg/kg (17,9 —27,4)
(95% CI) cua phdi hop LEV va Hop chit sb 2-a: 1,5 mg/kg (0,1 —2.,7)
thay do6i ~14 1an v& cong hiéu
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2 EDso ctia LEV (duoc trinh bay riéng) duoc xé4c dinh trude do trong thr nghiém 6Hz
(44 mA): 345 mg/kg.

bHop chit s6 2-a (duéi da) 10 mg/kg duoc thir nghiém phdi hop véi LEV (trong mang
bung); Hop chét s6 2-a 10 mg/kg, khong c6 hoat tinh khi st dung don doc.

Nhom dbi ching LEV (lidu ding thip) bd sung dugc thir nghiém & 25 va 6,25
mg/kg (1/8 va 0/6 twong Gmg dugc béo vé).

Chudt duge diéu tri bing chét din (0,5% metylxenluloza trong mang bung (1 gid)
/ 20% HPBCD dudi da (0,5 gio)) khong thé hién tdc dung bao vé& (0/8 dugc bao v¢).

G lidu dung 10 mg/kg dudi da, Hop chét sb 2-a gia ting cong hiéu ctia LEV, dan
dén thay d6i khoang 35 1an EDso. Su gia ting ndy ggi y ¢6 mbi lién hé duoc lyc hoc ¢b
loi (Bang 10a). $ lidu dung 350 mg/kg trong mang bung, LEV lam gia tdng cong hiéu
ciia Hop chét s6 2-a, dan dén thay ddi khoang 14 14n EDso. Su gia tdng nay goiy c6 mdi

lién hé duoc luc hoc ¢6 loi (Bang 10b).
Vi DU 3 - Céc nghién ciru v6i hop chét 6-b
3.1. Nghién ctru phdi hop v6i Hop chit sb 6-b va Levetiracetam

Tién hanh c4c nghién ctu lidu ding-dap ung doc lap trong thir nghiém 6 Hz
44mA cho ca hai hop chét dé xac dinh cac gia tri EDso & TPE 1 gio trong mang bung
cho levetiracetam va 0,5 gio qua dudng miéng cho Hop chét s 6-b. Gia tri EDso déi v6i
Hop chit s6 6-b 12 16,1 mg/kg va d6i véi levetiracetam gid tri ndy dugc udce tinh khoang
345 mg/kg. Lap lai lidu dung-dap ung dbi voi levetiracetam véi viée st dung ddng thoi
10 mg/kg Hop chét s6 6-b (liéu dung ctia Hop chét sb 6-b ma don ddc khong c6 tac dung
bao vé trén md hinh 6 Hz 44mA). Str dung dong thoi 10 mg/kg Hop chét s 6-b cho
EDso v6i lidu ding-dap tmg cua levetiracetam la 2,4 mg/kg (thdp hon ~100 14n so v6i
levetiracetam don doc) va quan trong 1a cho tic dung bao vé hoan toan trén mo hinh con
dong kinh 6Hz 44mA. Céc két qua nay goi y 1a c6 tuong tac dugc luc hoc ¢6 lgi trén

md hinh con dong kinh 6Hz gitta Hop chét sb 6-b va levetiracetam.

Céac két qua cua nghién clru da tién hanh v6i hop chét 6-b dugc trinh bay trong

cac Bang tir 11 dén 13 dudi day.

-114 -



43809 115/140

Bang 11: Xac dinh thoi gian c¢6 tac dung dinh cho Hop cht sb 6-b (qua dudng miéng)
trong thir nghiém 6HZ (32mA)

idu di o 1. | #tOn thuong van

Lilzudilglng (;lnfgé/l}f g), Thoi gian (gio) i dig?l kr)la%i?r;# da dong rotarod/#
i B e ghie da thir nghidm

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 da xac dinh 14 0,5 gio.

Bang 12: Nghién clru lidu dung-d4p ung dbi v6i Hop chét sb 6-b trong thir nghiém
6Hz (32mA va 44mA; 0,5 gio TPE)

bt nghim | Liét ding (mg/ke, | # duge bio ve/# di #gggggg‘;fﬁ“
qua duong miéng) thir nghiém d thir nghiém
6Hz 32mA 20 7/8 0/8
10 6/8 0/8
5 2/8 0/8
2,5 1/8 0/8
ED, (95% CD): 7,2 mg/kg (4,2 - 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 (13,0 —20,1)
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Bang 13: Cac nghién clru phéi hop Hop chét sb 6-b voi LEV trong thir nghiém 6Hz

(44mA)
e | Hevame | pameio s | P0G
i nghiém
LEV 200 28 0/8
400 4/9 0/9
800 10/12 0/12
ED_, (95% CI): 345.4 mg/kg (21,0 - 485.3)
I;fg]; g‘-’rig/}l‘fgt 200 8/8 0/8
100 8/8 0/8
50 5/8 0/8
10 5/8 0/8
1 5/8 0/8
ED,, (95% CD): 2,4 (0.0 - 6,4)

Hop chét 56 6-b (qua duong miéng) 10 mg/kg duge thir nghiém phdi hop v6i LEV (trong
mang bung)

Hop chét 56 6-b 10 mg/kg, khong c6 hoat tinh khi st dung don doc
Vi DU 4 - Céc nghién ctru v6i hop chit LY404039
3.1. Nghién ctu phdi hop véi LY404039 va Levetiracetam

LY-404039 duoc thir nghiém don doc va phbi hop véi levetiracetam theo quy
trinh d& d& cp trong ban md ta ndy & trén. Céc két qua clia cdc nghién clru da tién hanh

v6i LY-404039 duoc néu trong cc Bang tir 14 dén 15.

Bang 14: Cac nghién ciu liéu dung-déap ung ddi voi LY 404039 trong thir nghiém 6Hz
(32 mA va 44 mA). Thoi diém c6 tac dung dinh 13 0,5 gid dugc xé4c dinh trong thir
nghiém 32 mA 6 Hz (duéi da) va st dung cho cé4c nghién cttu 6Hz (32 mA va 44 mA)
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This Liéu dungﬂ # duoc bio ve/# # ton thuong vén dtong
A (mg/kg, dudi o A rotarod/# da thu
nghiém da thr nghiém i
da) nghiém
40 8/8 1/8
20 6/8 1/8
6Hz 32mA
10 5/8 0/8
5 1/16 1/16
ED, (95% CI): 10,9 mg/kg (7,8 —15,9)
40 7/8 2/8
20 7/8 1/8
6Hz 44mA
10 3/8 1/8
5 0/16 0/16

ED,, (95% CI): 14,1 mg/kg (10,0 —20.6)
D, > 40 mg/kg

340 mg/kg — 3 trén tdng s6 16 (gdp 32 mA va 44 mA) c6 ton thuong.

117/140

Luu y: khong nhin théy ¢6 hoat tinh sau khi str dung chit dan trong thi nghiém 32 hodc

44 mA.

Liéu dung duge lya chon cho céc nghién cru phdi hop v6i LEV trong thit nghiém 6Hz
(44 mA): LY404039 5 mg/ke.
Bang 15: Céc nghién ciru phdi hgp LY404039 véi levetiracetam (LEV) trong thtt

nghiém 6Hz (44 mA)

Thube Liéu dung # duoc bao vE/# # tdn thwong van dong
(mg/kg) da thir nghiém rotarod/# da thu nghiém

200 2/8 0/8

LEV® 400 4/9 0/9

800 10/12 0/12

LEV ED,, (95% CI): 345,4 mg/kg (211,0 — 485,3)
200 8/8 0/8
LEV + 50 6/8 1/8
L.Y404039 5
mg /kgb 20 6/8 2/8
5 2/8 1/8
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LEV ED,, (95% CI): 12,8 mg/kg (2,5 - 25.2)

s EV don doc da trinh bay & trén, cac liéu ding xac nhin duge tién hanh phdi hop v6i
Hop chét $b 2-a (xem bang & trén).
b Y404039 (dudi da) 5 mg/kg duge thir nghiém phéi hop v6i LEV (trong mang bung);
LY404039 5 mg/kg khong c6 hoat tinh khi st dung don doc.

Nhém dbi chimg LEV (lidu dung thip) bd sung dugc thir nghiém ¢ 25 va 6,25
mg/kg (1/8 va 0/6 twong timg dugc bao vE).

Chuot duoc diéu tri béng chit din (10% nude vo trang— NaCl, dudi da, 0,5 gid
TPE va 0,5% MC, trong mang bung, 1 gity TPE) khong thé hién tac dung bao vé hodc
khong c6 ton thuong rotarod.

3 lidu ding 5 mg/kg LY404039 lam gia tang cong hiéu cua LEV, dan dén thay

dbi khoang 27 lan EDso. Su gia tang nay goiy ¢o mdi lién hé duoc luc hoc ¢6 1oi.
v DU 4 - Nghién ctru v6i hop chit CAS 1092453-15-0

4.1. Nghién ctru phéi hop véi 2,3-dihydro-7-metyl-5-[3-(1-piperazinylmetyl)—1,2,4-
0xadiazol-5-yl]-2-[[4-(triﬂometoxy)phenyl]metyl]—1H-isoindol—l-on [CAS 1092453-
15-0] (duoc mod ta trong WO 2008150233, WO 2011084098) va Levetiracetam

F

%,
™y

F

@)
CAS 1092453-15-0 duoc thir nghiém don doc va phdi hop véi voi levetiracetam

theo quy trinh da dé cép o trén. Céc két qua ctia vi du 5 dugc trinh bay trong cac Bang

16 - Bang 17.
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Béng 16: Cc nghién ctru lidu ding-dép tmg ddi voi CAS 1092453-15-0 trong thi
nghiém 6Hz (32 mA)

Liéu dung Thoi gian # duogc bao # ton thuong van
(mg/kg, (gi §> vé/# dathtr | dong rotarod/# da thir
dudi da) & nghiém nghiém

0,25 1/4 0/4

0,5 0/4 0/4

20 1 1/4 0/4
2 0/4 0/4

4 0/4 0/4

0,25 1/4 0/4

0,5 1/4 0/4

40 1 1/4 0/4
2 0/4 0/4

4 0/4 0/4

0,25 0/4 0/4

80 0,5 0/4 0/4
1 1/4 1/4

Nhan thay ¢6 hoat tinh thip & cac lieu ding va céc thoi diém thtr nghiém. Hoat
tinh t6i da & 0,25-1 gitr & céc lidu dung da thir nghiém. Tién hanh c4c nghién ctu phéi
hop bing cach st dung 20 mg/kg, dudi da, TPE 1 gid trong thit nghiém 6Hz (44 mA).
Bang 17: Céac nghién ctu phdi hop CAS 1092453-15-0 v6i levetiracetam (LEV) trong

thir nghiém 6Hz (44 mA)
: Liduding | #dugcbiove | o0 thuone van
Thudc U quns R A ddng rotarod/# da thi
LEV (mg/kg) | da thir nghiém A
nghiém
200 2/8 0/8
LEV® 400 4/9 0/9
800 10/12 0/12
LEV EDq, (95% CI): 345.4 mg/kg (211,0 —485,3)
[CAS 1092453-
15-01 (20 0/8 0/8
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mg/kg, don
dde)

400 4/8 0/8

LEV + [CAS 200 5/8 0/8

1092453-15-0] 50 3/8 0/8
b

20 mg/kg 20 2/8 0/8

5 1/8 1/8

LEV ED,, (95% CI): 238,9 mg/kg (41,6 — cao hon lidu dung tbi da da thu
nghiém)

aCéc nhom dbi chimg LEV (lidu dung thap) bo sung duoc thtr nghiém & 25 va 6,25
mg/kg (1/8 va 0/6 twong Gmg duge bao vé).

b[CAS 1092453-15-0] 20 mg/kg (duéi da; TPE 1 gid) dugc thir nghi€ém phéi hop véi
LEV (trong mang bung; TPE 1 gio); [CAS 1092453-15-0] 20 mg/kg thé hién hoat tinh
thap khi st dung don doc (6Hz, 32 mA), va khong dugc th nghiém trong thir nghiém
6Hz (44mA). Hop chét nay c6 ECso in vitro = 562 nM (Emax = 197%) khi thtr nghiém
trong thtr nghiém GTPyS duogc d& cép trong ban md ta ndy & trén va khong nhén thy
gén két thu thé nay trong thir nghiém ex vivo & chudt cdng.

Luwu y: Céc con chudt dugc diéu tri bing chét dan (10% HPBCD-NaCl, dudi da, 1 gio
va 0,5% MC, trong mang bung, 1 gio) khong thé hién tac dung bao vé hodc cd t6n
thuong vén dong, N=8.

B6 dif liéu ndy chi ra la cac phéan tir chu van hodc PAM mGlu?2 c6 hoat tinh chéng
dong kinh trén m6 hinh 6Hz & dong vét. Cac PAM mGlu2 da thir nghiém v6i dd cong
hiéu ECso <150 nM (nhu duge xéac dinh trong thir nghiém [*>S]GTPyS), cdc thong sb
duoc dong hoc (PK) thich hop va di qua hang rao mau néo, thé hién hoat tinh trong ca
hai thtr nghiém 6Hz 32 mA va 44 mA. Hon nira, tAt ca cac phan ti thir nghiém thé hién
téc dung hiép ddng v6i LEV. Tréi lai, phan tr CAS 1092453-15-0, chi ¢6 hoat tinh yéu
(ECso 562 nM) in vitro, khong thé hién hoat tinh trong cac thir nghi¢ém 6Hz, va cling
khong thé hién su hiép dong véi LEV.

Quan trong 14, cac dit liéu chi ra ring, trong cac diéu kién cac dic tinh PK tuong
duong va di qua hang rdo méu nao thich hop, cac PAM mGlu2 cong hiu nhét, dua trén

céc gia tri ECso in vitro, dudng nhu cling ¢6 tac dung in vivo manh nhat, di€u nay goiy
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13 d6 codng hiéu in vitro va in vivo ¢6 lién quan v6i nhau. Ngoai ra, cac tdc dung hi€p
ddng v6i LEV duoc nhan thiy véi céc liu ding ciia PAM mGlu2 tuong ty nhw EDs
thu duoc trén md hinh 32 mA hodc thép hon it nhét 2 14n so véi EDso dugc xac dinh
trong mau 44 mA (nghia la lidu ding khong c6 hoat tinh trong thr nghiém 44mA khi
céc phan tir dugc thir nghiém don doc).

Ciing dbi v6i LY404039, chét chit van mGlu2/3, nhén thiy c6 hoat tinh trong ca
hai thi nghiém 6Hz va c6 hiép ddng & lidu dung thap hon 3 14n so v&i EDso duge xac
dinh trén md hinh 44 mA, ma khong ¢o hoat tinh khi thir nghiém don ddc.

Dua trén céc dit liéu tidn 14m sang s&n c6 trén mo hinh 6Hz 44mA, duong nhu la
phdi hop phdi tir SV2A tic dung manh va PAM mGlu2 tac dung manh, din dén giam
lidu ding hiru hiéu trung vi hosic EDso ciia phoi tr SV2A, nhu LEV, trong khoang tir 35
dén 100 lan.

Do d6, khong rang budc theo ly thuyét bat ky, cac téc gia goiy la chét didu bién
bién cdu duong cua céc hop chét thudc phan nhém thu thé glutamat hudng chuyén hod
2 (mGluR2 PAM), cu thé 1a cac hop chit PAM mGluR2 c6 ECso cong hi¢u <150 nM
(nhu duoc x4c dinh trong thir nghiém [*S]GTPYS), trong d6 ECso 12 ndng dd cho tac
dung ban tdi da trén dudng cong dd thi ndng dd-dép Gng thu dugce v6i sy cd mat cua
EC»o cua glutamat, va cac thong s6 PK va di qua hang rao méu ndo, dAn dén su phéi hop
hiép ddng véi phéi tir SV2A, cu thé 1a levetiracetam, & cac liéu dung khdng c6 hiéu qua
ctia mot hodic ca hai hop chét (a) va hop chét (b) clia ché pham phéi hop theo sang ché.

Do d6, theo phuong dn khac, chit didu bién bién céu duong cta hop chat thudc
phén nhém thu thé glutamat hudéng chuyén hoa 2 (mGluR2 PAM) cia ché phdm phéi
hop theo sang ché nhu duge xac dinh trong ban md ta nay duoc chon tur hop chit PAM
mGIuR?2 ¢6 ECso cong hidu <150 nM (nhw duge xé4c dinh trong thir nghiém [**S]GTPyS),
trong d6 ECso 1a ndng d6 cho tac dung ban tdi da trén duong cong dd thi ndng do-dap
ung thu dugc v6i su c6 mit ctia ECyo ctia glutamat.

Céc vi du du doéan
A) Mbi lién hé chi phdi-phuc ting (DSR) ¢ chudt cbng trong thir nghiém in vivo

Thir nghiém DSR dugce chia thanh hai mo hinh: M6 hinh Giam Hanh vi Chi phéi

(RDBM) ctia chirng hung cdm va Mo hinh Giam Hanh vi Phuc tuing (RSBM) ctia ching
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trAm cam. RDBM, trong d6 cdc con chudt chi phéi duge didu tri bang hop chét thu
nghiém, c6 thé du doan kha nang didu tri chimg hung cam cta hop chét thir nghiém.
RSBM, trong d6 cac con chudt phuc tang dugc didu tri bang hop chét tht nghiém, c6

thé du doan kha ning diéu tri ching trAm cam ctia hop chét thtr nghiém.

Chudt Sprague Dawley gidng duc (140 dén 160g) ctia Charles River Laboratories
Wilmington, MA duoc st dung trong thir nghi¢m nay. Cac 16 chuét dugc tiép nhan cach
quang 2 tudn. Mbi 16 chudt s& c6 5 ngay kiém dich, thoi gian 1 tudn dé 1am quen va 1
tudn cho qué trinh chon lgc, tiép d6 13 5 tudn didu tri bang thudc hodc chit din cho cac

cip chudt da duge chon loc.

Nhdt 4 con/long. Han ché tiép can thirc &n 1 gid/ngay sau khi thir nghiém vao
ngay Thua Hai cho dén ngay Thir Nam. Sau khi thir nghi¢m vao ngay Thir Sau, cac con
chudt duge tiép can thie dn ty do cho dén khi bt nhin #n vao Chu Nhat. Nudc ubng
ludn ludn duge cung cAp thoai mai. Giai doan khéng cho an s& c6 tac dong rat it dén su
tdng cén cla cdc con chudt do trong lugng trung binh cua chudt s& 14 khoang 300g cho
dén khi két thtc thir nghiém. Khi thir nghiém xong, céc con chudt s& bi giét bang cach
chat dau, 14u mau mau than va nio cho céac thir nghiém in vitro va xéac dinh néng dd

thudc.

Cong cu thr nghiém co ban bao gdm hai 16ng dugc nbi v6i nhau bang duong
ham chi da 16n cho mdt con chudt di qua & mot thoi diém. O gitta duong ham nay s& co
mot khay dung sita ¢6 dudong. Cong cu co ban nay s& c¢6 nhiéu bd giéng nhau, sao cho
tbng sb 4 cap chudt co thé theo doi hinh anh ddng thoi. Camera ¢6 thé phan biét cac con
chudt c6 danh dau béng cac mau khac nhau. Do d6, dau cac con chudt s& dugce danh dau
mau dé theo doi bing hinh anh, dé & mot 1dng va vang & 16ng phia bén kia. Chi mot con
chudt & mot thoi didm c6 thé tiép can dé dang dén khay thirc dn, nhung ca hai con chuft
c¢6 thé udng sita trong thoi gian 5 phit/ngay. Trong cac khoang thoi gian 5 phut nay,
thoi gian chudt luu lai khu vue dé khay thtrc &n s& dugc ghi lai bing phan mém theo doi

qua hinh nh va luu lai dudi dang tép ky tu.
Thir nghiém s€ bt dau bang cach phin bd ngiu nhién céc con chudt thanh timg
cap. MBJi con chudt cta cip doi s& dugc cho vao léng dbi dién cta cong cu thur nghiém.
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Thoi gian mdi con chudt lvu lai khu vuc khay thirc an s€ dugc ghi lai. Trong tudn dau
tién (ndm ngay) thir nghiém, céc con chudt duge cho 1am quen voi moi truong méi. Dic
tinh chi phdi s& dugc quy cho con chudt c6 diém danh gi4 cao nhat trong tuan thir hai
ciia thir nghiém néu dap tmg ba tidu chi. Mot 13, cAn phai ¢6 sy khéc biét dang ké (kiém
dinh-t hai dudi, P<0,05) gilta diém danh gi4 viéc an ubng hing ngdy trung binh cua ca
hai con chudt. Hai 13, diém danh gia con chi phdi cAn phai 16n hon it nhat 25% so v6i
diém danh gia ctia con phyc ting. Ba 1a, khong dugc c6 “nira phién” trong tudn chon loc
cap doi, trong d6 chudt phuc ting gia dinh ghi diém cao hon chudt dbi tac chi phdi & céc
thoi diém cach biét. Ly tudng 1a s& ¢ hién tuong nira phién trong tudn 1am quen. Chi

céc cap chudt dap tmg cac tiéu chi nay s& dugc tiép tuc trong nghién clru nay.

Sur chénh Iéch dang ké gifta thi gian luu lai khay thic 3n cla con chudt chi phéi
va phuc tung s& dugc xéac dinh bang ANOVA c6 su dung phén mém GraphPad Prism
(GraphPad Software, Inc. San Diego, CA) tiép d6 12 kiém dinh-t hai dudi (P<0,05). Tién
hanh so sanh gitta cdc nhém didu tri bing cach sir dung céc gid tri mirc chi phéi da chuén
hod & cac con chudt da ghép cdp. Muc chi phéi 1a gia tri x4c dinh mbi lién hé x3a hoi
gifta cac d6i twong ghép cdp. Mire chi phdi (DL) = FTD-FTS trong d6 FTD la thoi gian
luu lai khay thtre @n cua chudt chi phdi va FTS 1a thoi gian luu lai khay thirc &n cua

chudt phuc tung. Tién hanh chuén hod theo cong thirc:
Mirc chi phéi (tudn n theo %) = (Mirc chi phdi (tudn n)) / (Mirc chi phoi (tuén 2)

Y nghia thdng ké cta sy chénh léch mtrc chi phdi gitta nhém dbi chung (céc cip
chudt ma trong dé ca con chi phdi va phuc tung duoc didu tri bang chét ddn) va nhém
diéu tri (cac con chudt phyc ting s& dugc didu tri bang thudc va cac con chudt chi phéi
bing chit din) s& dugc xdc dinh bing ANOVA, tiép do 1a kiém dinh-t. Gid tr thoi diém
khéi diu hoat tinh & 50% muc dap tmg (AOT-50) va dap tng t6i thiéu va dap ung tbi
da dbi véi thude sé duge tinh toan dua trén mtc giam gia tri mire chi phdi bang c4ch s
dung phan tich hdi quy khong tuyén tinh (GraphPad Software, Inc., San Diego, CA).
Céc gia tri DL da chudn ho4 sé& duoc st dung cho viéc tinh todn nay, trong d6 céac gia tri
DL cho céc tudn diéu tri s& dugc chuan ho4 13 % cua gi4 tri tudn tht hai (truée khi diéu

tri) ctia cip d6 theo cong thirc néu trén. Trong diéu kién nay, mirc dap Gmg tb1 thiéu (DL)
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xac dinh c6 hoat tinh dwong, twong mg v6i hiéu luc, do cac gia tri DL s€ giam di néu
c6 dap ung véi thudc. Trong trudong hop khong c6 dap tmg voi thudc (cac tridu chiing
ning thém) cac gia tri DL s€ giam di. Néu thube khdng c6 hoat tinh nay, mirc dap tng
51 da s& khong vuot qua 100%. Gia trj DL t6i da bit ky cao hon déng ké so v6i gid tri
d6i chimg (khoang 100%) cho thiy 12 thubc ¢6 hoat tinh am.

Levetiracetam va hop chét chu van/PAM mGIluR2 (vi du céc hop chat 2, 2-a, 25-
a, 6-b hodc LY-404039) s& dugc danh gia trong RDBM ¢ chuot theo quy trinh dugc md
ta chi tiét dudi day.

Cac nhom cdc con chudt chi phéi s& dugc didu tri qua duong miéng QD v6i
levetiracetam 10 mg/kg va hop chit cht van/PAM mGluR2 & céac ndng do khac nhau tir
khoang 0,05 mg/kg (n>3), & 0,5 mg/kg (n>3), ¢ 2,5 mg/kg (n>3), ¢ 5,0 mg/kg (n=3) va
& 50,0 mg/kg (n>3). Nhém déi chimg chét dén gdm cac con chudt chi phdi s& dugc diéu
tri bang 0,5% metylxenluloza (n>3) va nhom dbi chiing thit hai gdm cac con chudt chi
phéi s& duge didu tri bing natri valproat trong mang bung QD 6 lidu 30 mg/kg (n>6 tur

2 nghién ctru c6 n>3).

Viéc didu tri s& duge tién hanh khoang 1 gi¢ trude khi thir nghiém. Tat ca bét dau
diéu tri vao ngay Thir Bay sau tudn thir nghiém th hai (tudn chon loc). Levetiracetam

va hop chét chil van/PAM mGluR2 s& duge st dung qua duong miéng.

Khi cac con chudt chi phdi dugce didu tri bang levetiracetam 10mg/kg va hop chit
chit van/PAM mGluR2 sé& khong con khéc biét gitra cdc con chuot chi phdi va cac con
chudt phuc tung sau tudn diéu tri ddu tién ho#c thi hai tuy thudc vao lidu luong. Tuong
tu, khi cac con chudt chi phéi duoc diéu tri bang natri valproat, s& khong con khac biét
gifta cac con chudt chi phdi va céc con chudt phuc ting sau tudn diéu tri du tién. Su
quy thuén cua cac con chudt chi phéi duoc didu tri bang levetiracetam va hop chét chit
van/PAM mGIluR2 hodc natri valproat c6 thé nhan thiy 1 c6 gia ting. Do d6, cac con
chudt chi phdi dugce diéu tri s& cho phép céc con dbi tac phuc tung cta chung cé nhiéu

thoi gian & khay thuc an hon.

Dé so sanh tac dung khéac nhau do thudc va lieu dung, céc dir ligu sé dugc chuan

ho4 theo céc gi4 tri cua tuan doi ching ban dau. Tac dung manh nhat ctia ché pham phoi
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hop levetiracetam va hop chit chit vAn/PAM mGIuR?2 s& dugc nhan théy néu c6 su khac
biét dang ké vé cac gid tri mc chi phéi (DL) gitta chudt dugc didu tri bang chit din va
ché phim phdi hop bt dAu tir tudn thr hai va tiép tuc trong subt thoi gian didu tri 5 tuan.
Dé so sanh, céc con chudt s& dugc diu tri bang natri valproat (30 mg/kg) s& 6n dinh cho
thay mirc chi phéi giam di sau tuln diéu tri thi hai v6i tdc dung ndy gia ting trong cac

tudn tiép theo.

P& wéc tinh thoi didm bit diu c6 hoat tinh (AOT), cAc gid tri trung binh hing
ngay cho thdi gian luu lai khay thirc &n cia cac cap chudt chi phdi va phuc ting s& dugc
v& d6 thi va su chénh 1éch dang ké gitra hai nhém chudt ngay s¢ duge tinh todn bang

c4ch str dung kiém dinh-t hai dudi.

D4 so sanh thoi diém bét dAu c6 hoat tinh (AOT) gifta cac cach diéu tri khéac nhau,
thosi diém bt ddu c6 hoat tinh s& dugc ude tinh tir vise khop dit liéu hdi quy khong tuyén
tinh. M6 hinh hdi quy khong tuyén tinh s& duge 14p cho mai thudc, ché pham phédi hop

va céac gia tri DL hing ngay di chuin ho theo liéu dung.

Téc dung cua levetiracetam va hop chit cht van/PAM mGIuR2 trén RDBM dugc

cho 1a phu thudc lidu dung.

Trong thtr nghi€ém nay, ché phim phdi hop cta levetiracetam va céc hop chit
PAM/chi vAn mGlu2 duge cho 1a 1am giam hanh vi chi phéi, diéu nay chi ra 1a ché

pham phéi hop c6 hoat tinh chéng hung cam.
B) Vién nén ding qua dudng miéng

Theo mdt phuong én cu thé cua ché phdm ding qua duong miéng, 100 mg hop
chat chu van/PAM mGIluR2 dugc bao ché vé6i lactoza chia di min dé cho lugng tong

cOng tir 580 dén 590 mg dé dong vao nang gel cling ¢ O.

Phin md ta trén ddy dé cap dén cic nguyén ly cia sang ché, v6i cac vi du chi
nhim dé minh hoa, nén hidu 12 sang ché s& bao gom tat ca cdc phuong an thay doi, thich
mg va/hodc cai bién trong pham vi céc yéu cAu bao hod kém theo va cac phuong an

tuong duong clia ching.
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YEU CAU BAO HO
1. Ché pham phdi hop chira:

(a) phdi tr protein tii synap 2A (“SV2A”) dugc chon tr nhom gdm
levetiracetam, brivaracetam va seletracetam; va
(b) chét didu bién bién cdu duong cua phan nhoém thy thé glutamat hudng chuyén
ho4 2 dugc chon tir hop chét ¢ cong thuc:
CF,

- O /
IR oo
poae ecas

, hodc F ;
hodc mubi duoc dung hodc solvat ciia ching.
2. Ché pham phéi hop theo diém 1, trong do phdi tir SV2A 1a levetiracetam hodc
brivaracetam.
3. Ché phim phdi hop theo diém 1 hodc 2, trong do chit didu bién bién cdu duong cia
phan nhom thu thé glutamat hudéng chuyén hoa 2 la:

CF4
= /N\

(/A\ Y
Jcadha®

hodc muodi hydroclorua cta nd;

@) o]
Cl cl
| N/«\//\\ ‘ NI N
N F N
: hodc F
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4. Ché pham phéi hop theo diém bét ky trong s cac diém tir 1 dén 3, trong d6 chét didu

bién bién chu duong ctia phan nhém thu thé glutamat huéng chuyén hod 2 1a:

CF3

= /N\

@ NJ ) N\<\ﬁ
F hogic mubi hydroclorua ctia no.

5. Ché pham phdi hop theo diém bét ky trong s6 cac didm tir 1 dén 4, trong do chét didu

bién bién cAu duong cua phan nhom thu thé glutamat huéng chuyén hoa 2 1a:

CF,
= /N\

©/ NJ ) N\<\ﬁ
F hozc mubi hydroclorua ctia no;

va phéi tir SV2A la levetiracetam.

6. Ché phim phdi hop theo diém 5, trong d6 levetiracetam va chét didu bién bién ciu
duong cua phin nhém thy thé glutamat huéng chuyén hoa 2 ¢6 cong thic (hop chét sb
1):

CFs4
N

— \

Jij o N%\ﬁ
F (hop chét sb 1), hodc mubi hydroclorua cua nd; la &

ty 1€ lidu dung cb dinh cta (a) levetiracetam : (b) (hop chét s6 1) hodc mudi hydroclorua
ctia nd, nam trong khoang tr 1:3 dén 3:1, duoc tinh theo céc gia tri EDso cua céc thanh
phin riéng 1¢ nay.

7. Ché phim phdi hop theo diém bit ky trong sb céc didm tir 1 dén 3, trong d6 chat didu

bién bién cAu duong cta phén nhom thu thé glutamat huéng chuyén hod 2 la:
0
F N
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8. Ché pham phéi hop theo didm 7, trong d6 chét didu bién bién cAu duong clia phan

nh6m thu thé glutamat huéng chuyén hoa 2 1a:
0
SRS
F N
F va phbi tir SV2A 1a levetiracetam.

9. Dugc phim chira ché phdm phdi hop theo diém bt ki trong sb cac diém tir 1 dén 8,

va chit mang dugc dung.
10. Dugc phém theo diém 9, duogc bao ché dudi dang dugc phém phéi hop.
11. Dugc phdm theo diém 9, duoc bao ché dudi dang dugc pham riéng ré.

12. Duoe phim theo didm 11, trong d6 m3i phdi tir SV2A va chét dieu bién bién céu
duong ctia phan nhom thu thé glutamat huéng chuyén hoa 2 dugc bao ché dué6i dang

dugc pham riéng ré€.

13. Quy trinh bao ché dugc phdm theo diém 10 hodc 11, trong d6 ché phdm phdi hop

theo diém bit ky trong 36 cac didm tr 1 dén 9 duge tron k¥ véi chét mang dugc dung.

14. San phim chtra ché phdm phdi hop chira phdi tir SV2A va chit diéu bién bién cdu
duong cta phdn nhom thu thé glutamat huéng chuyén ho4 2, theo diém bét ky trong s6
cc didm tir 1 dén 9, dudi dang ché phim phdi hop dé st dung ddng thoi, riéng r& hodc
tudn ty nham didu tri hodc ngin ngira bénh dong kinh; con dau than kinh; bénh nhirc
ntra ddu hodc bénh dau dau khéang thubc; chimg rbi loan ludng cuc va cac chiig r6i loan

cé lién quan.

15. San phm chita ché phdm phéi hop chira phdi tir SV2A va chit didu bién bién cau
duong cua phan nhom thy thé glutamat huéng chuyén hoa 2, theo diém bét ky trong s6
cac didm tir 1 dén 9, dudi dang ché pham phéi hop dé st dung ddng thdi, riéng r& hodc
tudn tu nhdm diéu tri hoic ngin ngira bénh dong kinh khang thubc, bénh dong kinh c6
céc con dong kinh cuc bd kém theo hodc khdng kém theo toan thé hod, con dong kinh
git co, cac con dong kinh co clrng-co giat toan thé nguyén phat, bénh dong kinh toan

thé ty phat, ching r6i loan ludng cuc I, chimg r6i loan ludng cuc I1, ching rdi loan tAm
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thin chu k¥, on dinh su quay vong pha trAm cam va/hodc hung phén hodc con dau than

kinh.

16. Dugc pham hoic thuong phim chira ché phdm phdi hop theo diém bt ky trong s
cac diém tir 1 dén 9 kém theo huéng dan st dung, @& str dung chiing dong thoi, riéng ré
hodc tudn tu nhim diéu tri hodc ngin ngira bénh dong kinh; con dau than kinh; bénh
nhttc nira ddu hoic bénh dau dau khang thudc; r6i loan ludng cuc va cac chung r6i loan
¢6 lién quan.

17. Duge pham hoic thuong pham chira ché phim phdi hop theo diém bat ky trong s
céc diém tir 1 dén 9 kém theo huéng dan st dung, dé str dung chung ddng thoi, riéng ré
hodc tuln tu nham diéu tri hodc ngin nglra bénh ddng kinh khang thudc, bénh dong kinh
¢6 cac con dong kinh cuc bd kém theo hodc khong keém theo toan thé hod, con dong kinh
giat co, cac con dong kinh co clmg-co giat toan thé nguyén phét, bénh dong kinh toan
thé tw phat, chimng rdi loan ludng cuc I, ching rdi loan ludng cuc 11, chimg rdi loan tAm
than chu k¥, on dinh sy quay vong pha trAm cam va/ho#c hung phén hoic con dau than
kinh.

18. Ché phdm phéi hop chira:

(a) chét didu bién bién cdu duong cia phan nhom thuy thé glutamat huéng chuyén hoa 2

¢ cong thie:

hodc mudi duge dung hodc solvat cia nd, va
(b) phéi tir SV2A duoc chon tir levetiracetam hodc brivaracetam.
19. Duogc phém hoic thuong phim chira ché pham phéi hop chira:

(a) chat didu bién bién cAu duong ctia phan nhom thu thé glutamat huéng chuyén hoa 2

¢6 cong thire:
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hodc mudi duge dung hogc solvat ctia no, va

(b) phdi tr SV2A duoc chon tir levetiracetam hodc brivaracetam, kém theo huéng dan
str dung, dé sir dung ddng thoi, riéng r& hodc tuln tu phdi tir SV2A va chit didu bién
bién cAu duong cia phan nhém thu thé glutamat huéng chuyén ho4 2 trong diéu tri hodc
ngin ngira bénh dong kinh va cac chung rbi loan ¢6 lién quan; con dau than kinh; nhtrc
nira dAu hodc bénh dau dau khéng thudc; ching rdi loan ludng cyc va cac chimg rdi loan

¢6 lién quan.
20. Dugc phim hoic thuong pham chira ché phém phdi hop chua:

(a) chét didu bién bién ciu duong cua phan nhém thu thé glutamat hudng chuyén hoa 2

¢ cong thuce:

hodc mudi duge dung hodc solvat cia n6, va

(b) phdi tir SV2A duoc chon tir levetiracetam hodc brivaracetam, kém theo huéng dan
stt dung, dé sir dung dong thoi, riéng r& hodc tuln ty phdi tir SV2A va chat didu bién
bién chu duong ctia phin nhém thu thé glutamat huéng chuyén ho4 2 trong diéu tri hodc
ngin nglra bénh dong kinh khang thubc, bénh dong kinh c6 cac con dong kinh cuc bd
kém theo hodc khong kém theo toan thé ho4, con dong kinh giat co, cac con dong kinh
co cung-co giat toan thé nguyén phat, bénh dong kinh toan thé tu phét, chung r6i loan
ludng cuc I, chimg r6i loan ludng cuc II, ching r6i loan tAm than chu ky, 4n dinh su

quay vong cua pha trAm cam va/hodc hung phén hodc con dau than kinh.
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21. Ché pham phdi hop chtra:

(a) phdi tir protein tGi synap 2A (“SV2A”) dugc chon tir nhom bao gdm

levetiracetam, brivaracetam va seletracetam; va

(b) chét didu bién bién cdu duong ctia phan nhém thu thé glutamat huéng chuyén

hod 2 c6 cong thirc:

hodc mudi duge dung hodc solvat ciia nd.
22. Ché phim phdi hop chira:
(a) phdi tir protein tui synap 2A (“SV2A”) dugc chon tir levetiracetam; va

(b) chit diéu bién bién cdu duong ctia phan nhém thu thé glutamat huéng chuyén

hoa 2 ¢6 cdng thic:

hodc mubi dugc dung hoic solvat cia no.
23. Ché phim phdi hgp chira:
(a) phdi tir protein tai synap 2A (“SV2A”) dugce chon tir brivaracetam; va

(b) chét didu bién bién cdu dwong ctia phan nhom thu thé glutamat huéng chuyén

ho4 2 ¢6 cong thue:

-131-



43809 132/140

hodc mudi duge dung hodc solvat cia né.
24. Dugc phdm chira ché phidm phéi hop chua:

(a) phdi tir protein thi synap 2A (“SV2A”) duge chon tir nhém gdm levetiracetam,

brivaracetam va seletracetam; va

(b) chat diéu bién bién cAu duong ctia phan nhém thu thé glutamat huéng chuyén

hoé 2 ¢6 cong thurc:

hodc mubi duge dung hodc solvat ctia né,
va chit mang dugc dung.
25. Dugc phdm chtra ché pham phdi hop chira:

(a) phdi tir protein tii synap 2A (“SV2A”) dugc chon tir nhém gdm levetiracetam,

brivaracetam va seletracetam; va

(b) chit didu bién bién cAu duong ctia phan nhém thu thé glutamat huéng chuyén

hoé 2 ¢6 cong thirc:

hodc muoi duge dung hodc solvat ctia no,
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va chit mang duge dung,
trong d6 mdi phdi tir SV2A va chét didu bién bién cdu dwong cla phan nhom thu
thé glutamat huéng chuyén hod 2 dugc bao ché duéi dang duge pham riéng ré.
26. Dugc phim hoic thuong phim chira ché phim phéi hop chira:
(a) phdi tir protein thi synap 2A (“SV2A”) dugc chon tir nhém gdm levetiracetam,
brivaracetam va seletracetam; va
(b) chét diéu bién bién cdu duong ctia phan nhoém thu thé glutamat huéng chuyén

hoa 2 c6 cong thuec:

hodc mubi duge dung hodc solvat clia no,

kém theo hudng dan sir dung, @8 str dung chung dong thoi, riéng 1& hodc tudn ty nhim
diéu tri hodic ngin nglra bénh ddng kinh; con dau than kinh; bénh nhirc nira d4u hodc bénh
dau dau khang thudc; chimg r6i loan ludng cuc va cac chimg rdi loan c6 lién quan.
27. Dugc phdm hogc thuong phim chira ché phim phdi hop chira:

(a) phdi tir protein tui synap 2A (“SV2A”) duge chon tir nh6m gdm levetiracetam,

brivaracetam va seletracetam; va
(b) chét diéu bién bién cu duong ctia phan nhém thu thé glutamat huéng chuyén

hoé 2 ¢6 cong thirc:

hodc mudi dugc dung hodc solvat cia no,
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kém theo huéng dan st dung, dé st dung ddng thoi, riéng r& hodc tudn ty ching
nham diéu tri hoic ngin ngira bénh dong kinh khéng thubc, bénh dong kinh ¢6 céc con
dong kinh cyc bd kem theo hodc khong kém theo toan thé hod, con dong kinh giat co,
cac con dong kinh co cung-co giat toan thé nguyén phat, bénh dong kinh toan thé tu
phét, ching rdi loan ludng cuc I, ching rdi loan ludng cuc I, ching r6i loan tAm than

chu ky, 6n dinh sy quay vong pha trdm cam va/hodc hung phén hogc con dau than kinh.
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FIG. 2
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