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trong d6 cac phan tir thé nhu duoc xac dinh theo diém 1.

Hop chét nay c6 thé duoc sir dung dé diéu tri cac bénh CNS lién quan dén céc tridu
chung tich cuc (loan than kinh) va céc triéu ching tiéu cyc cua bénh tam than phan liét,
ching lam dung thudc, nghién rugu va thude, rdi loan am anh cudng ché, suy giam nhén
thir, roi loan ludng cuc, ri loan tim trang, bénh trim cam, bénh tram cam khang dleu tri,
1i loan lo 4u, bénh Alzheimer, ching tu ky, bénh Parkinson, chimg dau man tinh, ri loan
nhan cach ranh gidi, bénh thoai hoa than kinh, rdi loan gidc ngii, hoi chimg mét moi kinh
nién, ching dau do cang cumg, bénh viém, bénh hen, bénh Huntington, ADHD, bénh xo
cing teo co mot bén, cac tac dong trong chimg viém khdp, bénh ty mién, bénh nhlem virut
va bénh nhiém nam, bénh tim mach, bénh viém mat va viém vong mac va cac van dé vé

can bang, ching dong kinh va réi loan phat trién than kinh ciing mic véi chimg dong kinh.
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Linh vue k¥ thuat dwoc dé cap

Sang ché d cap dén hop chét indolin-2-on c6 cong thirc tbng quat:

trong do:

A 12 phenyl hodc nhém heteroaryl c6 ndm ho#ic sdu canh, chita mdt hodc hai

nguyén tir N, dugc chon tur:

55 aadD 0.4k
N\) K) \NJ UL NG Naw Ny Y .
, , , , , , hodc ;

hodc nhém amit ~C(O)-NR!R? c6 thé cung v6i hai nguyén tir cacbon lién ké

tir nhém A tao ra vong dung hgp thém nita, dugc chon tur:

—_—ap
= I =z |N
Naw N
0 0 0
N\ N\ NH
, , hodc ;

RYR? déc 14p v6i nhau 1a hydro, alkyl thép, alkyl thdp dugc thé bang halogen, alkyl
thap dugc thé bang hydroxy, -(CHz)2-alkoxy thip, oxetanyl, xycloalkyl, CHo-
xycloalkyl, trong d6 cac vong xycloalkyl thy y dugc thé bang halogen;

hodc R! and R? ¢6 thé cling v6i nguyén tir N ma ching gén vao tao ra nhom

T

N

<

R3 13 hydro hoic alkyl thép;
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cling nhu véi mubi dugc dung ciia n6, v6i hdn hop triét quang, hodc v6i chét ddng
phan d6i anh va/hoic chét ddng phan quang hoc va/hodc chét ddng phan 1ap thé twong
ng cua no.

Nhém amit C(O)NRIR? va R3 ¢6 thé c6 céc vi tri khac nhau trén A.

Tinh trang ky thuit ciia sing ché

Hién nay, da phat hién ra rang hop chit c6 cong thire I co thé duoc st dung dé
didu trj cc bénh CNS. Céc hop chét dugc mo ta da cho thiy 1a 1am thay doi hoan
toan hién twong ting vin dong kich thich béi L-687,414 ((3R,4R)-3 amino-1-
hydroxy-4-metyl-pyrolidin-2-on, chét dbi khang diém NMDA glyxin), m hinh chudt
nhét duoc dong hoc hanh vi dbi v6i bénh tam than phan liét, duge mo ta boi D.
Alberati et al. trong tai liéu: Pharmacology, Biochemistry and Behavior, 97 (201 0),
185 —191. Cactac gid ddnéura réng su ting van dong dugc kich thich boi L-687,414
dugc trc ché bang loat thudc chéng loan than kinh d3 biét. Hop chét c6 cong thuc
ching t6 hoat tinh rd rét trong mo hinh nay. Cac két qua ndy du béao hoat tinh chéng
loan than kinh d6i véi cac hop chit theo sang ché, khién chiing hitu ich dé diéu tri cac
triéu ching tich cuc (loan than kinh) va tiéu cuc ciia bénh tdm thin phan liét, ching
lam dung thubc, nghién rugu va thudc, rdi loan 4m anh cudng ché, suy giam nhan
thtee, rdi loan ludng cuc, rbi loan tAm trang, bénh trAm cam, bénh trAm cam lau dai,
rdi loan lo 4u, bénh Alzheimer, chimg tu ky, bénh Parkinson, chirmng dau man tinh,
r6i loan nhan céch ranh gidi, rdi loan gidc ngti, hoi ching mét méi kinh nién, chimg
dau do cing cing, tic dong khang viém trong chiing viém khép va c4c van dé vé can
bing, chiing dong kinh va rdi loan phat trién than kinh v6i cing méc véi chig dong
kinh.

Ngoai viéc 1am thay d8i hoan toan thi nghiém ting van dong kich thich boi L-
687,414 nhu dugc mé ta trén day, mot s6 hop chét theo sang ché da dugc thit nghiém
trong SmartCube®, hé théng tu dong trong d6 cac hanh vi ctia chudt nhét dugc diéu
tri bang hop chét dap tmg nhiéu thach thire duge bit bang video s6 va duoc phan tich
b%mg cac thuat toan may tinh (Roberds et al., Frontiers in Neuroscience, 2011, Vol.
5, Art. 103, 1-4; Vadim Alexandrov, Dani Brunner, Taleen Hanania, Emer Leahy

Eur. J. Pharmacol. 2015, 750, 82-99). Bing cach nay, céc tic dung dugc ly than kinh
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ctia hop chét thir nghiém c6 thé duogc du doan bing tinh trong ty véi cdc nhom hop
chit chinh, nhu chit chéng loan than kinh, chét giam lo 4u va chét chéng trim cam.
Cac Vidu2,7, 11, 16, 24 va 29 thé hién tinh twong tw v6i chit chéng loan than kinh
khong dién hinh. Céc két qua dugc thé hién trong Bang 3.

Ngoai cac thir nghi€ém néu trén, di cho thdy ring mét sb hop chét c6 cong thirc
I ciing 1a chit G ché ENT1 (protein cuia chit truyén nucleosit cin bang 1). Kha ning
didu tri bénh cta chét e ché ENTI truc tiép hodc gidn tiép (thong qua tac dong didu
bién ctia adenosin va/hodc thu thé adenosin) dugc md ta trong tai liéu dé didu tri céac

bénh sau:

Bénh ty mién (US 2006/253263), bénh ung thu (W09857643), bénh nhiém virut
va bénh nhiém nim (W02004060902), bénh thodi hda than kinh, bénh Parkinson,
bénh Alzheimer, bénh Huntington, bénh xo cling teo co mdt bén, bénh tdm than,
chiing lam dung thubc, ADHD, chting trim cam, chimg dong kinh, chimg lo 4u, bénh
tam than phan liét (W00168105, EP 1252910, EP1612210, WO2009018275), rdi
loan phd tw ky (Susan A. Masinoa, Masahito Kawamura Jr., Jessica L. Cotea,
Rebecca B. Williams, David N. Ruskina, Neuropharmacology, 2013, 68, 116—121.,
dau (W02009062990, W02009064497), chimg viém, bénh hen, (US 2007213296,
Inflammation research, 2011, 60, 75-76), bénh tim mach (Trends in Pharmacological
science, 2006, 27,416-425), 1di loan giéo ngu, (Psychopharmacology, 1987, 91, 434-
439), bénh viém mét va viém vong mac (World Journal of Diabetes, vol. 1, 12 — 18),
chimg dong kinh va rdi loan phat trién thin kinh cing méc véi chimg dong kinh
(ENT! Inhibition Attenuates Epileptic Seizure Severity Via Regulation of
Glutamatergic Neurotransmission, Xu et al, Neuromol Med (2015) 17:1-11 va
Epigenetic changes induced by adenosine augmentation therapy prevent

epileptogenesis, Williams-Karnesky et al J Clin Invest. 2013 Aug; 123 (8):3552-63.

Bénh tAm than phan liét 13 rdi loan tAm thin phuc tap thuong xuét hién & cudi
d6 tudi thanh nién hoic dau dd tudi truéng thanh c6 ty 18 xuét hién trén toan thé gi6i
bang khoang 1% ngudi trudng thanh, cé tic dong 16n v& mit x3 hoi va kinh té. Tiéu
chuin cta Hiép hodi cdc nha tdm thdn hoc Chiu Au (Association of European
Psychiatrist-ICD) va Hiép hoi tim than hoc M§ (American Psychiatric Association-

DSM) dé chin doan bénh tAm than phén liét can hai hodc nhiéu triéu ching dic trung:
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hoang tudng hé thdng, 4o gidc, ngdn ngir vo td chirc, hanh vi vo ciing v6 t6 chirc hodc
giam truong lyc (triéu chimng tich cuc), hogc trigu ching ti€u cuc (giam tu duy ngbn
ngit, vO cam, thiéu dong luc, giam hung tha). Trong cing mot nhém, ngudi bi bénh
tAm than phén liét c6 c4c suy gidm chirc ning c6 thé bt dau tir khi con nho, duy tri
tiép trong sudt quing doi truéng thanh va khién cho hiu hét bénh nhan khong thé duy
tri cong &n viéc 1am binh thuong hodc c6 chirc ndng x& hoi binh thuong. Ho cling c6
tudi tho giam di so v6i dén sb chung, va c6 ty 1& xuét hién nhiéu hoi chimg tim thin
kinh khéac gia tang, bao gbm chiing lam dyng thuéc, triéu chirg 4m anh cudng ché
va céc van dong khong tw chi bt thuong. Bénh tam than phén liét cling lién quan
dén nhiéu ching bénh trong sb suy gidm nhan thirc, r6i loan ludng cuc, bénh trAm
cam va r6i loan lo Au, 6 nghiém trong cta chung lam han ché chirc ning cia bénh
nhén, ngay ca khi triéu ching loan thin kinh dugc kiém soét tt. Viéc diéu tri co ban
cho bénh tdm thin phan liét 1a diéu tri chéng loan than kinh. Tuy nhién, cac chét
chéng loan than kinh, vi du, risperidon va olanzapin, khong cai thién mot cach dang

ké céc tridu chung tiéu cyc va roi loan chirc nang nhin thic.

Céc thubc chbng loan thin kinh d& cho thiy hiéu qua lam sang dé didu tri cac

bénh sau:

Dau co xo héa, 13 hdi ching dic trung bdi con dau man tinh ¢ nhiéu noi két hop
vGi céc triéu chimg soma khac nhau, nhu 161 loan giéc ngl, mét moi, chimg dau do
cing cung, cac vin dé& v& cén bang, ting nhay cam ddi vé6i cac tac nhan kich thich
trong moi trudng vét Iy va tdm ly, ching trAm cam va chimg lo du (CNS Drugs, 2012,

26, 2, 135-53).

R&i loan phén liét cam xuc: bao gbm tridu chiing loan than kinh va dé xac dong,
rdi loan nay nam trong phé giita rbi loan ludng cuc (v6i giai doan trAm cam va cam
xtc tht thudong, ching nghién rugu va thudc, ching lam dung thudc) va bénh tdm
than phan liét. J. Clin. Psychiatry, 2010, 71, S2, 14-9, Pediatr. Drugs 2011, 13, 5,
291-302

Bénh trAm cam: BMC Psychiatry 2011, 11, 86.
Chumng trdm cam khéng didu tri: Journal of Psychopharmacology, 0(0) 1- 16.

Chting lo du: European Neuropsychopharmacology, 2011, 21, 429-449.
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Réi loan ludng cuc: Encephale, International J. of Neuropsychopharmacology,
2011, 14, 1029-104, International J. of Neuropsychopharmacology, 2012, 1-12; J. of
Neuropsychopharmacology, 2011, 0, 0, 1- 15.

Réi loan tAm trang: J. Psychopharmacol. 2012, Jan 11, CNS Drugs, 2010, 2,
131-61.

Chung tu ky: Current opinion in pediatrics, 2011, 23, 621 — 627; J. Clin.
Psychiatry, 2011, 72,9, 1270-1276.

Bénh Alzheimer: J. Clin. Psychiatry, 2012, 73, 1, 121-128.
Bénh Parkinson: Movement Disorders, 2011, 26, 6.

Hoi chimg mét méi man tinh: European Neuropsychopharmacology, 2011, 21,
282-286.

Réi loan nhan céch ranh gi6i: J. Clin. Psychiatry, 2011, 72, 10, 1363-1365 J.
Clin. Psychiatry, 2011, 72, 10, 1353-1362.

Téc dong khang viém trong chimg viém khép: European J. of Pharmacology,

2012, 678, 55-60.
Ban chét k¥ thuit clia sang ché

Déi twong cia sang ché 1a cac hop chit méi c6 cong thuc I va vige st dung
hop chit c6 cong thirc I va cac mudi duoc dung cta chung dé didu trj cac bénh CNS
lién quan dén céc tridu chimg tich cuc (loan than kinh) va triéu ching tiéu cuc cla
bénh tam than phén liét, ching lam dung thudc, chimg nghién ruou va thudc, rbi loan
4m anh cudng ché, suy giam nhén thirc, 161 loan ludng cuc, 161 loan tAm trang, bénh
trdm cam, bénh trim cdm khing diéu tri, rdi loan lo au, bénh Alzheimer, ching tu ky,
bénh Parkinson, chirng dau man tinh, 161 loan nhan cach ranh gidi, bénh thodi hoa
than kinh, rdi loan gidc ngt, hi ching mét méi kinh nién, ching dau do cang cing,
bénh viém, bénh hen, bénh Huntington, ADHD, X0 ciig teo co mot bén, ching viém
khép, bénh ty mién, bénh nhiém virut va bénh nhiém ndm, bénh tim mach, bénh viém
mé&t va viém vng mac va cc vAn dé v& can bang, ching dong kinh va rdi loan phat

tridn than kinh ciing méc véi ching dong kinh.
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Céac d6i tuong khéc cua sang ché 13 thubc chita bénh chita hop chit m&i nay
cling nhu phuong phép didu ché hop chét c6 cong thirc I, hén hop cta hop chét ¢
cong thirc I véi cac chit chdng loan than kinh, chat chéng trAm cam, giam lo &u hodc
chét én dinh tAm trang c6 béan trén thi trudng, va phuong phap didu tri cac rdi loan

CNS nhu dugc néu trén day.
M6 ta chi tiét sang ché

Sang ché dé xuat céc tién dugc chat trong ing cua cac hop chét c6 cong thirc

Thubc chéng loan thin kinh phd bién dé diéu tri bénh tAm than phan liét 1a
olanzapin. Olanzapin (Zyprexa) thudc nhom dugc chit da dugc biét dén 1a cac chéng
loan than kinh khong dién hinh. Céac thanh vién khac ctia nhém nay bao gbm, vi du,
clozapin (Clozaril), risperidon (Risperdal), aripiprazol (Abilify) va ziprasidon
(Geodon).

Olanzapin dugc cap phép dé dieu tri cac r6i loan loan than kinh, dicu tri 1au
dai cac rbi loan ludng cuc va két hop voi fluoxetin dé dieu tri giai doan tram cam lién

quan dén céc roi loan ludng cuc va dé diéu tri bénh trdm cam lau dai.

Hop chét theo sang ché c6 thé dugc két hop véi cac thudc chdng loan than
kinh nhu olanzapin (Zyprexa), clozapin (Clozaril), risperidon (Risperdal), aripiprazol
(Abilify), amisulprit (Solian), asenapin (Saphris), blonanserin (Lonasen), clotiapin
(Entumin), iloperidon (Fanapt), lurasidon (Latuda), mosapramin (Cremin),
paliperidon (Invega), perospiron (Lullan), quetiapin (Seroquel), remoxiprit
(Roxiam), sertindol (Serdolect), sulpirit (Sulpirid, Eglonyl), ziprasidon (Geodon,
Zeldox), zotepin (Nipolept), haloperidol (Haldol, Serenace), droperidol (Droleptan),
clopromazin (Thorazin, Largactil), fluphenazin (Prolixin), perphenazin (Trilafon),
procloperazin (Compazin), thioridazin (Mellaril, Melleril), trifluoperazin (Stelazin),
triflupromazin (Vesprin), levomepromazin (Nozinan), prometazin (Phenergan),

pimozit (Orap) va xyamemazin (Tercian).

Mot phuong 4n dugc uu tién cla sang ché 1a hén hop, trong do6 thubc chéng
loan thin kinh béan trén thi truong 13 olanzapin (Zyprexa), clozapin (Clozaril),

risperidon (Risperdal), aripiprazol (Abilify) hodc ziprasidon.
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Ngoai ra, hgp chét theo séng ché c6 thé dugc két hop véi cac chét chbng trim
cam nhu chit Gc ché tai hip thu serotonin chon loc [Citalopram (Celexa),
Escitalopram (Lexapro, Cipralex), Paroxetin (Paxil, Seroxat), Fluoxetin (Prozac),
Fluvoxamin (Luvox), Sertralin (Zoloft, Lustral)], chét tc ché tai hép thu serotonin-
norepinephrin [Duloxetin (Cymbalta), Milnacipran (Ixel, Savella), Venlafaxin
(Effexor), Desvenlafaxin (Pristiq), Tramadol (Tramal, Ultram), Sibutramin (Meridia,
Reductil)], cht ddi khang serotonin va chét rc ché tai hip thu [Etoperidon (Axiomin,
Etonin), Lubazodon (YM-992, YM-35,995), Nefazodon (Serzon, Nefadar), Trazodon
(Desyrel)], chit trc ché tai hdp thu norepinephrin [Reboxetin (Edronax), Viloxazin
(Vivalan), Atomoxetin (Strattera)], chét tc ché tai hip thu norepinephrin-dopamin
[Bupropion (Wellbutrin, Zyban), Dexmetylphenidat (Focalin), Metylphenidat
(Ritalin, Concerta)], chit giai phdng norepinephrin-dopamin [Amphetamin
(Adderall), Dextroamphetamin (Dexedrin), Dextrometamphetamin (Desoxyn),
Lisdexamfetamin (Vyvanse)], cac chit chéng trdm cam ba vong [Amitriptylin
(Elavil, Endep), Clomipramin (Anaftanil), Desipramin (Norpramin, Pertofran),
Dosulepin [Dothiepin] (Prothiaden), Doxepin (Adapin, Sinequan), Imipramin
(Tofranil), Lofepramin (Feprapax, Gamanil, Lomont), Nortriptylin (Pamelor),
Protriptylin (Vivactil), Trimipramin (Surmontil)], cac chit chbng trim cam bdn vong
[Amoxapin (Asendin), Maprotilin (Ludiomil), Mianserin (Bolvidon, Norval,
Tolvon), Mirtazapin (Remeron)], chét ¢tc ché monoamin oxidaza [Isocarboxazid
(Marplan), Moclobemit (Aurorix, Manerix), Phenelzin (Nardil), Selegilin [L-
Deprenyl] (Eldepryl, Zelapar, Emsam), Tranylxypromin (Parnat), Pirlindol
(Pirazidol)], chit chu van thu thé 5-HT1A [Buspirone (Buspar), Tandospiron
(Sediel), Vilazodon (Viibryd)], chét d6i khang thu thé 5-HT2 [Agomelatin
(Valdoxan), Nefazodon (Nefadar, Serzone), chét ting cuong tai hép thu serotonin c6

choc loc [Tianeptin].

Phuong 4n dugc vu tién cua sang ché nay 12 hdn hop, trong d6 thudc chdng
trAm cam bén trén thi trudng 13 xitalopram (Celexa), esxitalopram (Lexapro,
Cipralex), paroxetin (Paxil, Seroxat), fluoxetin (Prozac), sertralin (Zoloft, Lustral)
duloxetin (Cymbalta), milnacipran (Ixel, Savella), venlafaxin (Effexor), hodc

mirtazapin (Remeron).
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Céc hop chét ciing c6 thé dugc két hop v6i chét giam lo 4u nhu Alprazolam
(Helex, Xanax, Xanor, Onax, Alprox, Restyl, Tafil, Paxal), Bretazenil, Bromazepam
(Lectopam, Lexotanil, Lexotan, Bromam), Brotizolam (Lendormin, Dormex,
Sintonal, Noctilan), clodiazepoxit (Librium, Risolid, Elenium), xinolazepam
(Gerodorm), Clonazepam (Rivotril, Klonopin, Iktorivil, Paxam), Clorazepat
(Tranxen, Tranxilium), Clotiazepam (Veratran, Clozan, Rize), Cloxazolam (Sepazon,
Olcadil), Delorazepam (Dadumir), Diazepam (Antenex, Apaurin, Apzepam,
Apozepam, Hexalid, Pax, Stesolid, Stedon, Valium, Vival, Valaxona), Estazolam
(ProSom), Etizolam (Etilaam, Pasaden, Depas), Flunitrazepam (Rohypnol, Fluscand,
Flunipam, Ronal, Rohydorm), Flurazepam (Dalmadorm, Dalman), Flutoprazepam
(Restas), Halazepam (Paxipam), Ketazolam (Anxon), Loprazolam (Dormonoct),
Lorazepam (Ativan, Temesta, Tavor, Lorabenz), Lormetazepam (Loramet,
Noctamid, Pronoctan), Medazepam (Nobrium), Midazolam (Dormicum, Versed,
Hypnovel, Dormonid), Nimetazepam (Erimin), Nitrazepam (Mogadon, Alodorm,
Pacisyn, Dumolid, Nitrazadon), Nordazepam (Madar, Stilny), Oxazepam (Seresta,
Serax, Serenid, Serepax, Sobril, Oxabenz, Oxapax), Phenazepam (Phenazepam),
Pinazepam (Domar), Prazepam (Lysanxia, Centrax), Premazepam, Quazepam
(Doral), Temazepam (Restoril, Normison, Euhypnos, Temaze, Tenox), Tetrazepam
(Mylostan), Triazolam (Halcion, Rilamir), Clobazam (Frisium, Urbanol),
Eszopiclone (Lunesta), Zaleplon (Sonata, Starnoc), Zolpidem (Ambien, Nytamel,
Stilnoct, Stilnox, Zoldem, Zolnod), Zopiclon (Imovan, Rhovan, Ximovan; Zileze;
Zimoclon; Zimovan; Zopitan; Zorclon), Pregabalin (Lyrica) va Gabapentin

(Fanatrex, Gabaron, Graliza, Neurontin, Nupentin).

Mot phuong 4n dugce uu tién clia sang ché 12 hdn hop, trong d6 thudc giam lo
4au ban trén thi truong 13 alprazolam (Helex, Xanax, Xanor, Onax, Alprox, Restyl,
Tafil, Paxal), clodiazepoxit (Librium, Risolid, Elenium), clonazepam (Rivotril,
Klonopin, Iktorivil, Paxam), diazepam (Antenex, Apaurin, Apzepam, Apozepam,
Hexalid, Pax, Stesolid, Stedon, Valium, Vival, Valaxona), Estazolam (ProSom),
eszopiclon (Lunesta), zaleplon (Sonata, Starnoc), zolpidem (Ambien, Nytamel,
Stilnoct, Stilnox, Zoldem, Zolnod), pregabalin (Lyrica) hogc gabapentin (Fanatrex,

Gabaron, Graliza, Neurontin, Nupentin).
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Mbét dbi tuong khéc ciia sing ché 12 hdn hop véi cac chét én dinh tim trang nhu
Carbamazepin (Tegretol), Lamotrigin (Lamictal), Lithium (Eskalith, Lithan,
Lithobid), va Axit Valproic (Depakot).

Céc hop chit cling c6 thé duoc két hop véi cac hop chét tién nhan thirc nhu
donepezil (Aricept), galantamin (Razadyne), rivastigmin (Exelon) va memantin

(Namenda).

Céc chi dinh sir dung hop chét theo sang ché dugc wu tién 1a cac cac bénh loan

than kinh nhu bénh tAm than phén liét.

Nhu dugc st dung trong ban md ta, thuat ngit "alkyl thip" chi nhém no mach
thing hodc phan nhéanh chira tir 1 dén 7 nguyén t cacbon, vi du, metyl, etyl, propyl,
isopropyl, n-butyl, i-butyl, 2-butyl, t-butyl va nhém tuwong tu. Nhém alkyl duge vu

tién 1a nhém c6 tir 1 dén 4 nguyén tir cacbon.

Nhu dugc st dung trong ban mé ta, thuat ngir "alkoxy thip" chi nhém alkyl
nhu dugc dinh nghia trén dy, trong d6 gbc alkyl dugc gén thong qua nguyén tir oxy.

~

Nhu dugc st dung trong ban md ta, thudt ngit "alkyl thip dugc thé bang
hydroxy" chi nhém trong do gbc alkyl 12 nhu dugc dinh nghia trén déy, trong do it
nhéit mot nguyén tir hydro dugc thay thé bang nhém hydroxy.

Nhu dugc st dung trong ban md ta, thudt ngit "alkyl thép duge thé bing
halogen" chi nhém trong d6 gbc alkyl 1a nhu duge dinh nghia trén day, trong do it
nhét mdt nguyén tir hydro dugc thay thé bang mot nguyén tir halogen.

Thuét ngit “xycloalkyl” chi vong alkyl c6 tir 3 dén 6 nguyén ti cacbon trong
vong.

Thuét ngit "halogen" chi clo, iot, flo va brom.

Thuét ngit "mubi cong axit duge dung" bao gbm céc mudi véi axit vo co va
axit hitu co, nhu axit clohydric, axit nitric, axit sulfuric, axit phosphoric, axit xitric,
axit formic, axit fumaric, axit maleic, axit axetic, axit sucxinic, axit tartric, axit metan-

sulfonic, axit p-toluensulfonic va axit tuong tu.

Mot phuong 4n clia sang ché 12 hop chét c6 cong thirc IA:
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trong do:

RY/R? déc 14p v6i nhau 1a hydro, alkyl thip, alkyl thép dugc thé bing halogen, alkyl
thip dugc thé bang hydroxy, -(CHa)2-alkoxy thip, oxetanyl, xycloalkyl, CH,-
xycloalkyl, trong d6 cac vong xycloalkyl tuy y duoc thé bang halogen;

hodic R! vi R? 6 thé cling véi nguyén tir N ma chung gén vao tao ra nhém:

T

N

<&

R3 13 hydro hoic alkyl thip;

cling nhu véi mubi duge dung cia nd, véi hdn hop triét quang, hodc voi chit déng
phén ddi anh tuong tmg cta n6 va/hoic chét ddng phan quang hoc va/hodc chit dong
phén lap thé twong tng ctia nd, vi du, cac hop chét:
6-(3,3-dimetyl-6-(2-metylpyrimidin-5-yl)-2-oxo indolin-1-y1)-N,N-dimetylpyrazin-
2-carboxamit;

6-(3,3-dimetyl-6-(2-metylpyrimidin-5 -yl)-2-oxoindolin-1 -yl)-N-metylpyrazin-2-
carboxamit;
1-(6-(azetidin-1-carbonyl)pyrazin—2-yl)-3,3-dimetyl-6-(2-metylpyrimidin-5 -yD)
indolin-2-on;
6-(3,3-dimetyl-6-(2-metylpyrimidin-5-yl)-2—oxoind01in-1-y1)-N-metyl-N-(2,2,2-
trifloetyl)pyrazin-2-carboxamit;

6-(3,3-dimetyl-6-(2-metylpyrimidin-5 -yl)-2-oxoindolin-1-yI)-N-(2 -metoxyetyl)-N-
metylpyrazin-2-carboxamit;

6-(3,3-dimetyl-6-(2-metylpyrimidin-5 -yl)-2-oxoindolin-1 -yl)-N-(2-hydroxyetyl)

pyrazin-2-carboxamit;
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6-(3,3-dimetyl-6-(2-metylpyrimidin-5-yl)-2-oxoindolin-1 -yl)-N-(2-metoxyetyl)
pyrazin-2-carboxamit;

6-(3,3-dimetyl-6-(2-metylpyrimidin-5-yl)-2-oxoindolin-1 -y1)-N-(2,2,2-trifloetyl)
pyrazin-2-carboxamit;

6-(3,3-dimetyl-6-(2-metylpyrimidin-5-yl)-2-oxoindolin-1 -yl)-N-isopropylpyrazin-2-
carboxamit;

6-(3,3-dimetyl-6-(2-metylpyrimidin-5 -y1)-2-oxoindolin-1-yl)pyrazin-2-carboxamit;
5-[3,3-dimetyl-6-(2-metylpyrimidin-5-y1)-2-oxoindol- 1-yl]-dimetylpyrazin-2-
carboxamit;

N-(tert-butyl)-5-(3,3-dimetyl-6-(2-metylpyrimidin-5 -yl)-2-oxoindolin-1-yl)-N-
metylpyrazin-2-carboxamit;

1-(5-(azetidin-1-carbonyl)pyrazin-2-yl)-3,3 -dimetyl-6-(2-metylpyrimidin-5-y1)
indolin-2-on;

5-(3,3-dimetyl-6-(2-metylpyrimidin-5 -yl)-2-oxoindolin-1 -yl)-N-(Z-metoxyetyl)-N-
metylpyrazin-2-carboxamit;

5-(3,3-dimetyl-6-(2-metylpyrimidin-5 -yl)-2-oxoindolin-1-yl)pyrazin-2-carboxamit;
N-xyclopropyl-6-(3,3 -dimetyl-6-(2-metylpyrimidin-5-yl)-2-oxoindolin-1-
yl)pyrazin-2-carboxamit;

N-(3,3-difloxyclobutyl)-6-(3,3 -dimetyl-6-(2-metylpyrimidin-5-yl)-2-oxoindolin-1-
yl)pyrazin-2-carboxamit;

N-xyclobutyl-6-(3,3 -dimetyl-6-(2-metylpyrimidin-5-yl)-2-oxoindolin-1 -yl)pyrazin-
2-carboxamit;

6-(3,3-dimetyl-6-(2-metylpyrimidin-5-y1)-2-oxo indolin-1-yl)-N-(oxetan-3-yl)
pyrazin-2-carboxamit; hodc

N-(tert-butyl)-6-(3,3-dimetyl-6-(2-metylpyrimidin-5 -yl)-2-oxoindolin-1-yl)pyrazin-
2-carboxamit.

Mot phuong an khic cua sang ché 12 hop chét c6 cong thuc IB:
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trong do:

R!/R? doc lap v6i nhau 1a hydro, alkyl thap, alkyl thap duoc thé bang halogen, alkyl
thip dugc thé bang hydroxy, -(CHz)z-alkoxy thdp, oxetanyl, xycloalkyl, CHa-
xycloalkyl, trong d6 cdc vong xycloalkyl tuy y dugc thé bang halogen;

hodc R! va R? ¢6 thé cung v6i nguyén tir N ma chiung gan vao tao ra nhém:

T

N

<

R®  1a hydro hojc alkyl thép;

ciing nhu véi mubi dugc dung cia nd, véi hdn hop triét quang, hodc véi chét dong
phan d6i anh cta né va/hodc chét ddng phan quang hoc va/hodc chét ddng phén lap

thé twong tmg cua no, vi du, cic hop chét:

2-(3,3-dimetyl-6-(2-metylpyrimidin-5-yl)-2-oxoindolin-1 -yl)-N-metylpyrimidin-4-

carboxamit;

2-(3,3-dimetyl-6-(2-metylpyrimidin-5 -yl)-2-oxoindolin-1-yl)-N,N-dimetylpyrimidin

-4-carboxamit; hodc

2-(3 ,3-dimety1-6-(2-mety1pyrimidin-5-yl)-2-oxoindolin—1-yl)-N,S-dimetylpyrimidin

-4-carboxamit.

Mot phuong an khic cia sang ché 12 hop chét c6 cong thuc IC:
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)
S N
)\\N | ﬁ "
RS Nyé:o
RZ—N\
R'" IC

trong do:

RI/R? doc lap véi nhau 1a hydro, alkyl thip, alkyl thdp dugc thé bing halogen, alkyl
thip duoc thé bang hydroxy, -(CHa)z-alkoxy thip, oxetanyl, xycloalkyl, CHa-
xycloalkyl, trong d6 cac vong xycloalkyl tuy y duoc thé bang halogen;

hodc R! va R? ¢6 thé cing véi nguyén tir N ma chung gan vao tao ra nhém:

T

N

<

R3 13 hydro hoic alkyl thip;

cling nhu véi mubi duoc dung cia no, véi hdn hop triét quang, hodc véi chét dong
phan déi anh tuwong tng clia n6 va/hodc chét déng phan quang hoc va/hodc chét dong
phén 14p thé twong tng ctia n6, vi dy, cac hop chit:
4-(3,3-dimetyl-6-(2-metylpyrimidin-5-y1)-2-oxoind01in-1-y1)-N,N-
dimetylpyrimidin-2-carboxamit; hodc

4-(3,3-dimetyl-6-(2-metylpyrimidin-5 -yl)-2-oxoindolin-1-yl)-N-metylpyrimidin-2-

carboxamit.

Mot phuong an khéc cta sang ché 12 hop chét c6 cong thue ID:

o}
NZ | N

N

)\\N / \

R
o
RZ—N\
R'" 1D

trong do:
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RYR? ddc 1ap v6i nhau 1a hydro, alkyl thép, alkyl thip duoc thé bing halogen, alkyl
thip dugc thé bang hydroxy, -(CHa):-alkoxy thdp, oxetanyl, xycloalkyl, CHa-
xycloalkyl, trong d6 cac vong xycloalkyl tuy y dugc thé bang halogen;

hotic R! va R? ¢6 thé cling v6i nguyén tir N ma chung gén vao tao ra nhém:

-

N

<

R® 12 hydro hoic alkyl thép;

cling nhu v6i mudi dugc dung ciia nd, v6i hon hop triét quang, hodc véi chét dong
phan dbi anh tuong tmg cia n6 va/hodc chét ddng phan quang hoc va/hodc chét déng
phan 1ap thé twong tmg cta n6, vi dy, hop chét:
6-(3,3-dimetyl—6-(2-metylpyrimidin—5-yl)-2-oxoindolin—1-y1)-N,N-

dimetylpyridazin-3-carboxamit.

Mot phuong 4n khéc cla sang ché 12 hop chét c6 cong thirc IE:

NZ | N
N N
/l\N / \
R
o
RZ—N

trong do:

RY/R? ddc 1ap vé6i nhau 14 hydro, alkyl thip, alkyl thip dugc thé bing halogen, alkyl
thap dugc thé bang hydroxy, -(CHz)z-alkoxy thp, oxetanyl, xycloalkyl, CHa-
xycloalkyl, trong d6 cac vong xycloalkyl tuy y dugc thé bang halogen;

hogc R! va R? ¢6 thé cung v6i nguyén tir N ma ching gan vao tao ra nhom:

T

N

<&

R3 13 hydro hoac alkyl thép;
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cling nhu véi mubi duge dung cua no, véi hdn hop triét quang, hodc véi chit ddng
phén dbi anh twong g ciia n6 va/hoic chét ddng phan quang hoc va/hodc chit dong
phén lap thé trong tng clia no, vi dy, cac hop chét:
6-(3,3-dimetyl-6-(2-metylpyrimidin-5-yl)-2-oxoindolin—1-yl)-N-metylpicolinamit;
6-(3,3-dimetyl-6-(2-metylpyrimidin—5-yl)-2—ox0indolin-l-yl)-N,N-
dimetylpicolinamit;

N-xyclopropyl-6-(3,3 -dimetyl-6-(2-metylpyrimidin-5-yl)-2-oxoindolin-1-
yl)picolinamit;

N-(xyclopropylmetyl)-6-(3,3 -dimetyl-6-(2-metylpyrimidin-5 -yl)-2-oxoindolin-1-
yl)picolinamit;

6-(3,3-dimetyl-6-(2-metylpyrimidin-5 -yl)-2-oxoindolin-1-yl)picolinamit;
6—(3,3-dimetyl-6-(2-mety1pyrimidin—5-yl)-2-oxoindolin—1-y1)-N,3-
dimetylpicolinamit;
6-(3,3-dimety1-6-(2-mety1pyrimidin—5-yl)-2-ox0indolin-1-y1)-N,N,3-
trimetylpicolinamit; hodc
6-(3,3-dimetyl-6-(2-metylpyrimidin-5-y1)-2-ox0indolin-1-y1)-N,N—
dimetylnicotinamit.

Mot phuong an khéc cla sang ché 13 hop chét c6 cong thuc IF:

o
NZ | N
)\\N 7\
A\
0
RZ——N\
R'" IF

trong do:

RY/R? ddc lap v6i nhau 13 hydro, alkyl thép, alkyl thip duoc thé bang halogen, alkyl
thip duoc thé bang hydroxy, -(CHz)2-alkoxy thp, oxetanyl, xycloalkyl, CHa-
xycloalkyl, trong d6 céc vong xycloalkyl tuy y dugc thé bang halogen;

hoic R! va R2 ¢6 thé cling v6i nguyén tir N ma ching gan vao tao ra nhom:
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T

N

<&

R3 12 hydro hodc alkyl thip;

ciing nhu véi mubi dugc dung ciia n6, v6i hdn hop triét quang, hodc vdi chét ddng
phéan d6i anh tuong tmg ctia n6 va/hodc chét ddng phan quang hoc va/hodc chét dong
phén lap thé twong g ctia no, vi du, cac hop chit:
5-(3,3-dimetyl-6-(2-mety1pyrimidin-5-yl)—2-oxoindolin-l-yl)-N,N-
dimetylnicotinamit;

1-(5-(azetidin-1-carbonyl)pyridin-3-y1)-3,3 -dimetyl-6-(2-metylpyrimidin-5-
yl)indolin-2-on;

5-(3,3-dimetyl-6-(2-metylpyrimidin-5-yl)-2-oxoindolin-1 -y1)-N-(2,2,2-
trifloetyl)nicotinamit;

5-(3,3-dimetyl-6-(2-metylpyrimidin-5 -yl)-2-oxoindolin-1-yl)-N-metylnicotinamit;
hodc

5-(3,3-dimety1-6-(2-metylpyrimidin-5-yl)—2-0xoindolin-1-y1)-N,2-
dimetylnicotinamit.

Mot phuong an khéc cua sang ché 12 hop chét c6 cong thuc IG:

trong do:

RYR? doc lap véi nhau Ia hydro, alkyl thip, alkyl thép duoc thé bang halogen, alkyl
thap dugc thé bang hydroxy, -(CHz)2-alkoxy thp, oxetanyl, xycloalkyl, CHo-
xycloalkyl, trong d6 cac vong xycloalkyl tuy ¥ duoc thé bang halogen;

hoiic R! va R? ¢6 thé ciing v6i nguyén tir N ma ching gén vao tao ra nhom:
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T

N

<

R3 13 hydro hoic alkyl thip;

ciling nhu véi mudi dugc dung cua né, véi hdn hop triét quang, hodc véi chét déng
phan dbi anh tuong ing clia n6 va/hodc chét ddng phan quang hoc va/hodc chat dong

phén 14p thé twong tmg ctia n6, vi duy, cac hop chét:

4-(3,3-dimety1-6-(2-mety1pyrimidin-5-yl)-2-oxoindolin—1-yl)-N,6-

dimetylpicolinamit; hodc
4-(3,3-dimetyl-6-(2-metylpyrimidin-5 -yl)-2-oxoindolin-1-y1)-N-metylpicolinamit.

Mot phuong an khac cia sang ché 13 hop chét c6 cong thuc IH:

(0]
NZ | N
N\
)\N N>§|
RV%)SN:
R2\N 0
J
R IH

trong do:

R!/R? ddc lap vé6i nhau 14 hydro, alkyl thap, alkyl thap duoc thé bang halogen, alkyl
thdp dugc thé bang hydroxy, -(CHaz)2-alkoxy thip, oxetanyl, xycloalkyl, CH,-
xycloalkyl, trong d6 cac vong xycloalkyl tuy y dugc thé bang halogen;

hogc R! va R? c6 thé ciing v6i nguyén tir N ma ching gan vao tao ra nhém:

-+

N

<

R®  1ahydro hoic alkyl thap;

ciing nhu véi mudi dugc dung cia n6, voi hdn hop triét quang, hodc véi chat dong
phén dbi anh trong g ctia nd va/hodc chat dong phén quang hoc va/hodc chat dong

phan 14p thé twong tmg ctia nd, vi dy, cac hop chat:
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4-(3,3-dimetyl-6-(2-metylpyrimidin-5-yl)-2-oxoindolin-1-yl)-N, 1 -dimetyl-1H-

imidazol-2-carboxamit; hodc

4-(3,3-dimetyl-6-(2-metylpyrimidin-5-yl)-2-oxoindolin-1-y1)-N,N, 1 -trimetyl-1H-

imidazol-2-carboxamit.
Theo mét phuong an khic, sang ché dé xuét hop chét co cong thuce Ii:
trong d6 A 13 phenyl hodc nhém heteroaryl c6 nam hodc sau canh, chira m¢t hodc hai
nguyén tr N,
va nhém amit —C(O)-NR'R? ciing v6i hai nguyén tir cacbon lién ké tir nhom A tao ra

vong dung hgp thém nita, cic hop chét do 1a:

—Z

N
NI A N N| X N /t
Z 7
/I\N/ 7 \ )\N/ N
N= NH

N, N,
N Ti-a, N Ti-b, li-c

Hop chit c6 cong thirc I va cac mubi dugc dung ctia chung c6 thé duoc diéu
ché bang cac phuong phap da biét trong linh vuc nay, vi du, bang céac quy trinh dugc

md ta dudi day, trong d6 quy trinh nay bao gbm:

a) cho hop chét c6 cong thirc:

phan g v6i hop chét c6 cong thuc:
Y-A(R?)-C(0O)-NR'R?*2

d& tao ra hop chét c6 cong thirc:
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trong d6 Y 12 Cl, Br hogc I va cdc nhém con lai co nghia nhu dugc mo ta trén day va,
néu mudn, chuyén héa cac hgp chat thu duge thanh mudi cong axit dugc dung; hodc

b) cho hop chét c6 cong thic:

phan tmg véi HNR'R?
bing cach aminocarbonyl hoéa khi c6 mit chit xtc tac feroxen-paladi, véi ngudn
cacbon monoxit, wu tién Molybden-hexacarbonyl hodc véi khi CO (SMPa (50 bar))

d8 tao ra hop chét c6 cong thic:

—O

N
A
/l\N 37 \‘(

o)
1
2/N\R

R I
trong d6 X 1a Cl hodc Br va cdc nhém con lai c¢6 nghia nhu dugc mo ta trén day, va,

néu mudn, chuyén héa cac hgp chat thu dugc thanh muoi cdng axit duge dung; hodc

c) amit hoa hop chit c¢6 cong thuc:

voi HNR'R?
béng cach st dung chit hoat hoa, dugc uu tién 1a HATU hodc TBTU, dé tao ra hop

chét c6 cong thic I:
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trong d6 cac nhém c6 nghia nhur duge md ta trén day, va,
néu muén, chuyén hda cac hop chat thu duge thanh muodi cdng axit dugc dung.

Budc diéu ché hop chit c6 cong thire I theo sang ché c6 thé dugc tién hanh theo
cach tong hop tun tu hodc ddng thoi. Cac quy trinh tbng hop hop chét theo sang ché
dugc thé hién trong cac so dd sau. Cac k¥ nang dugc yéu cu dé thuc hién phéan tng
va tinh ché c4c san pham thu dugc 1a da biét d6i v6i ngudi co hiéu biét trung binh
trong linh vuc nay. Cac phén tir thé va cac chi sb duogc st dung trong phan md ta cac

quy trinh sau déy c6 ¥ nghia dugc néu 6 trén trir khi duoc chi ra trdi nguoc.

Cu thé hon, hop chét ¢ cong thic I ¢6 thé dugc san xudt bing céc phuong phap
duoc néu dudi day, bing céc phuong phap duogc néu trong cac i du hodc bing céc
phuong phép tuwong tu. Cac didu kién phan ting thich hop cho céc bude phan tng
riéng r& 12 da biét dbi v6i ngudi co hiéu biét trung binh trong linh vuc nay. Thir tu
phan tmg khong bi giéi han & thir tu dugc thé hién trong cac so dd, tuy nhién, tuy
thudc vao vt liéu bt dau va d6 phan ing tuong Gng cua chung, thu tu cia cac budce
phan tmg c6 thé thay déi tw do. Vat li¢u bt d3u c6 thé mua dugce trén thi trudong hodc
c6 thé dugc didu ché bing cac phuong phép tuong ty voi cac phuong phép dugc néu
duéi day, bang cdc phwong phép duge md ta trong céc vi dy, hodc bing cac phuong

phép da biét trong linh vyc nay.

So dd 1

o) Y-A-R3-CONR'R? —0

N
A
RY \(

R MR
|

D
Iz
N
-
/7
=z

0o
2

Hop chét c6 cong thic I vé6i A = pyrazin, pyrimidin, pyridazin, pyridin,

imidazol dugc thé va c4c vong dung hop c6 thd duoc tao ra bing cach két hop hop
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chit 1 (W02014/202493 A1) véi aryl-halogenua 2 (Y = Cl, Br, I) khi c6 mit

ddng(D)iodua, phéi tr nhu N,N’-dimetyletylendiamin va bazo, vi dy, kali cacbonat.

So d62
Y-A-R3-X
o R ~ N ©
N N =1 A
)\\N 1 NV 4 R X

Mot trudmng CO, [Pd]
| HNR'R?

Hop chit c6 cong thirc 4 c6 thé duge tong hop véi hop chat 1
(W02014/202493 A1) va aryl-halogenua 3 (Y = Cl, Br, I) khi c6 mit dong(I)iodua,
phdi tir nhu N,N’-dimetyletylendiamin va bazo, vi dy, kali cacbonat. Hop chit I cudi
cling ¢6 thé dwgc didu ché tir hop chét 4 (véi X = Cl hodc Br) bing céch
aminocarbonyl héa khi ¢ mat chit xuc tac feroxen-paladi, véi ngudn cacbon
monoxit, wu tién Molybden-hexacarbonyl (0,3 dwong lwong) hodc véi khi CO (5MPa
(50 bar)).
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So dd 3

Y-A-R3-COOH

| Chat hoat hoa
v HNR'R?

Hop chit c6 cong thirc I ¢6 thé duge didu ché bang cach két hop hop chat 1
(W02014/202493 A1) va axit-aryl-halogenua 5 (Y = Cl, Br, I) khi ¢6 mit bazo, nhu
natri hydrua hodc kali cacbonat. Sau d6 budc amit héa hop chit 6 duogc thuc hién
béng cach st dung chit hoat hoa, vu tién HATU hodc TBTU dé tao ra hop chét I
duoc du dinh.

Vi du thyc hién sang ché
Phén thtr nghiém

Céc vi du sau duge néu nhim minh hoa sang ché. Chiing khong nén dugc coi

I3 gi6i han pham vi ciia sang ché, ma chi 1a dai dién tiéu biéu cho sang ché.
Céc ky hidu viét tit:

Boc, t-butyloxycarbonyl;

DIPEA, diisopropyletylamin;

DMAP, dimetylaminopyridin;

DMF, dimetylformamit;

DMSO, dimetylsulfoxit;

EDCI, 1-etyl-3-(3-dimetylaminopropyl)carbodiimit;
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EtOAc, etyl axetat;

HATU, 1-[Bis(dimetylamino)metylen]-lH-1,2,3-triazolo[4,5-b]pyridini 3-
oxit hexaflophosphat;

HOBt, 1-hydroxybenzotriazol;

MeOH, metanol;

NMP, N-metyl-2-pyrolidon;

PMB, p-metoxybenzyl;

TBTU, O-(Benzotriazol-1 -yD)-N,N,N",N"-tetrametyluroni tetrafloborat;
TFA, axit trifloaxetic;

THF, tetrahydrofuran.

Tbng quat: Séc ky silicagel dugc thyc hién bing cach st dung cac hdp chira duge
dong goi silicagel (cot ISOLUTE®, cot TELOSTM Flash) hodc silica-NH2 gel (cot
TELOSTM Flash NH2) trén ISCO Combi Flash Companion hogc trén cac cot lam
bing thiy tinh trén silicagel 60 (32-60 mit ludi, 60A). MS: Phé khéi (MS) duge do
bang phuong phap ion tia dwong hodc &m trén Perkin-Elmer SCIEX API 300.

Vidul

6-(3,3-dimetyl-6-(2-metylpyrimidin-5-yl)-2-oxoindolin- 1-y1)-N,N-dimetylpyrazin-

2-carboxamit
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Hoa tan 3,3-dimetyl-6-(2-metylpyrimidin-5-yl)indolin-2-on  (1200mg,
4,74mmol, dwong lwong: 1, W02014/202493 Al), 2,6-dibromopyrazin (1,35g,
568umol, duong lugng: 1,2), ddng (I) iodua (90,2mg, 474pmol, duong lugng: 0,1),
trans-N,N-dimetylxyclohexan 1,2-diamin (135mg, 149pl, 947pmol, duong lugng:
0,2) va kali cacbonat (1,31g, 9,47mmol, duong lugng: 2) trong 1,4-dioxan da khir khi
(15ml) trong mdi trudng tro. Gia nhiét hdn hgp phan tng dén 100°C va khudy trong
16 gio. Lam mat hdn hop phan ing thd sau d6 pha lodng bang etyl axetat va rira bang
natri bicacbonat bdo hoa. Két hop cac pha hitu co va rira bang nudc mudi, 1am kho

trén natri sulfat sau do6 loc va lam bay hoi trong diéu kién chan khong.

Tinh ché phin cin bang sic ky trén silicagel d¢ tao ra san phdm mong muon

duéi dang chét rin mau tring (920mg, 47%). MS (m/z) = 412,1 [M + H]+

b) 6-(3,3-dimetyl-6-(2-metylpyrimidin-5 -yl)-2-oxoindolin-1-y1)-N,N-

dimetylpyrazin-2-carboxamit

y (e}
/lkN/ e/j\(o
N=— -
/

Két  hop 1-(6-br0mopyrazin—2-y1)—3,3-dimetyl-6-(2-metylpyrimidin-5-
yl)indolin-2-on (140mg, 341pmol, duong luong: 1), dimetylamin hydroclorua
(41,7mg, 512pmol, duong luong: 1,5), tributylamin (190mg, 243pl, 1,02mmol,
duong luong: 3,00), tetraetylamoni clorua (10,6mg, 64pmol, duong luong: 0,188) va
olybden-hexacarbonyl (25,1mg, 95,2umol, duong luong: 0,279) véi dietylen glycol
dimetyl ete (3ml). Gia nhiét hdn hop phan Gng dén 150°C va khudy trong 20 gio. Co
hdn hop phéan ung thd trong diéu kién chan khong va sau d6 pha loéng bing etyl
axetat va rira bing axit clohydric 1N va nu6c. Rira cac pha hitu co da két hop bang
nude mudi, 1am khd trén natri sulfat sau d6 loc va 1am bay hoi trong diéu kién chan

khong.

Tinh ché phén cin bang sdc ky trén silicagel dé tao ra san pham mong muén

duéi dang chat rén mau tring (60mg, 48%), MS (m/z) = 403,3 [M + H}+
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Vidu2

6-(3,3-dimetyl-6-(2-metylpyrimidin-5-y1)-2-oxoindolin-1 -yl)-N-metylpyrazin-2-

carboxamit

(@)
NI X N
/kN/ 8/\ R‘ 0
N:)\(
N—_

Két hop 3,3-dimetyl-6-(2-metylpyrimidin-5-yl)indolin-2-on (3g, 11,8mmol,
duong lugng: 1, W02014/202493 Al), 2-bromo-6-clopyrazin (2,98g, 15,4mmol,
duong lugng: 1,30), ddng (I) iodua (226mg, 1,18mmol, dwong lugng: 0,10), kali
cacbonat (3,27g, 23,7mmol, duong lugng: 2) va trans-N,N-dimetylxyclohexan 1,2-
diamin (347mg, 385pl, 2,37mmol, duong lugng: 0,20) véi 1,4-dioxan da khur khi
(30ml) trong méi trudng tro. Gia nhiét hdn hop phén tng dén 110°C va khudy trong
20 gid. Rét hdn hop phéan Gmg vao natri bicacbonat bao hoa va dugc chiét bing etyl
axetat (2 lan). Két hop céc 16p hitu co va rira bang nudc va nudce mudi va cudi cling
1a 1am khb trén natri sulfat, sau d6 loc va lam bay hoi trong diéu kién chan khong.
Tinh ché phén cin bang sic ky trén silicagel d2 tao ra san phdm mong mudn dudi

dang chét rén mau tring (2g, 46%). MS (m/z) = 366,2 [M + H]+.

b) 6-(3,3-dimetyl-6-(2-metylpyrimidin-5-y1)-2-0xoind01in- 1-yl)-N-metylpyrazin-2-

carboxamit
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Trong 10 phan Gng thiy nhiét, két hop 1-(6-clopyrazin-2-yl)-3,3-dimetyl-6-(2-
metylpyrimidin-5-yl)indolin-2-on (1000mg, 2,73mmol, duong luong: 1), san phim
cdng 1,1-bis(diphenylphosphino)feroxen-paladi(Il)diclorua diclometan (178mg,
218pmol, duong lugng: 0,0798), metylamin hydroclorua (277mg, 4,1mmol, duong
lugng: 1,5), trietylamin (836mg, 1,15ml, 4,1lmmol, duong luong: 3) véi
tetrahydrofuran (20ml) va khudy trong méi trudng cacbon monoxit ¢ 50 at, nhiét do
110°C trong 18 gid. C6 hdn hop phéan tmg thd trong didu kién chan khong va tinh ché
bing séc ky trén silicagel d8 tao ra san phim mong mubn dudi dang chét rin mau

tréng (900mg, 84%).
MS (m/z) = 389,3 [M + H]+.
Vidu3

1-(6-(Azetidin-1-carbonyl)pyrazin-2-yl)-3 ,3-dimetyl-6-(2-metylpyrimidin-5-
yl)indolin-2-on

Nl A N >
/kN/ @\(o

Két hop 1-(6-clopyrazin—2-y1)-3,3-dimety1-6-(2-metylpyrimidin—S-yl)indolin-
2-on (140mg, 383umol, duong lugng: 1, Vi du 2a), azetidin (26,8mg, 31,6pl,
459umol, duong luong: 1,2), tributylamin (78mg, 100ul, 421 pmol, duong luong:
1,1), tetraetylamoni clorua (12,7mg, 76,5 umol, duong lugng: 0,2) va molybden-
hexacarbonyl (20,2mg, 76,5pmol, dwong luong: 0,2) v6i dietylen glycol dimetyl ete
(2,8ml). Gia nhiét hn hop phan tng dén 150°C va khudy trong 20 gid. C6 hdn hop
phan g tho trong diéu kién chan khong va sau d6 pha loéng bang etyl axetat va rira
bing axit clohydric 1N va nuéc. Rira cac pha hitu co da két hop bang nudce mudi, 1am

kho trén natri sulfat sau d6 loc va lam bay hoi trong diéu kién chan khoéng.

Tinh ché phén cin béng séc ky trén silicagel, tiép d6 1a HPLC didu ché dé tao
ra san phim mong mudn dudi dang chit rin mau tring (28mg, 17%). MS (m/z) =

415,2 [M + H]+.
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Vidu4

6-(3,3-dimetyl-6-(2-metylpyrimidin-5-yl)-2-oxoindolin-1-y1)-N-mety1—N-(2,2,2-

trifloetyl)pyrazin-2-carboxamit

Két hop 1-(6-clopyrazin-2-yl)—3,3-dimetyl-6-(2-metylpyrimidin-5-yl)indolin-
2-on (140mg, 383 umol, dwong luong: 1, Vi du 2a), metyl(2,2,2-trifloetyl)amin
hydroclorua (68,7mg, 459umol, duong luong: 1,2), tributylamin (156mg, 200pl,
842pmol, duong lugng: 2,2) tetractylamoni clorua (12,7mg, 76,5umol, dwong lugng:
0,2), molybden-hexacarbonyl (20,2mg, 76,5umol, dwong lugng: 0,2) voi dietylen
glycol dimetyl ete (2,8ml). Gia nhiét hdn hop phén tmg dén 150°C va khudy trong 20
gidr. C6 hdn hop phan tmg tho trong diéu kién chan khong va sau d6 pha loang bing
etyl axetat va rira bing axit clohydric 1N va nuéc. Ria cac pha hitu co da két hop
béng nuéc mudi, 1am kho trén natri sulfat sau do6 loc va lam bay hoi trong diéu kién

chén khong.

Tinh ché phin cin bing séc ky trén silicagel, tiép d6 1a HPLC didu ché dé tao
ra san phdm mong mubn duéi dang chét rén mau tring (25mg, 13%). MS (m/z) =
471,2 [M + H]+.

Vidu5
6-(3,3-dimetyl-6-(2-metylpyrimidin-5 -yl)-2-oxoindolin-1-yI)-N-(2 -metoxyetyl)-N-

metylpyrazin-2-carboxamit

SO
NZ %T 0
Nt)\g\/\o/
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Vi du 5 dugc didu ché tir 1-(6-clopyrazin-2-yl)-3,3-dimetyl-6-(2-
metylpyrimidin-5-yl)indolin-2-on (Vi du 2a) va 2-metoxy-N-metyletanamin twong tu
véi vi du 3 dé tao ra hop chét néu & dé& muc (32%) dudi dang dau khéng mau. MS
(m/z) = 447,2 [M+H)"].

Vidu6

6-(3,3 -dimetyl-6-(2-metylpyrimidin-5-yl)-2-oxoindolin-1 -yl)-N-(2-hydroxyetyl)

pyrazin-2-carboxamit

0}
NI X N
SOy
N=—
HN__/OH

Vi du 6 dugc didu ché tr 1-(6-bromopyrazin-2-yl)-3,3-dimetyl-6-(2-
metylpyrimidin-5-yl)indolin-2-on (Vi dy la) va etanolamin tuong tu v6i vi du 3 aé
tao ra hop chit néu & d& muc (65%) dudi dang chit rén mau tring. MS (m/z) =419,3
[(M+H)'].

Vidu7

6-(3,3-dimetyl-6—(2-mety1pyrimidin-5-yl)-2-0xoindolin-l-yl)-N-(Z-metoxyetyl)

pyrazin-2-carboxamit

(0]
Nl S N
)\N/ %\ T 0
NQ)\( /
HN— O

Vi du 7 dugc diéu ché tr 1-(6-clopyrazin-2-yl)-3,3-dimetyl-6-(2-
metylpyrimidin-5-yl)indolin-2-on (Vi du 2a) va 2-metoxyetanamin tuong tw véi vi
du 3 dé tao ra hop chit néu & d& muc (36%) dudi dang chit rin mau vang nhat. MS
(m/z) = 433,2 [(M+H)"].

Vidu8
6-(3,3-dimetyl-6-(2-metylpyrimidin-5 -yl)-2-oxoindolin- 1-y1)-N-(2,2,2-trifloetyl)

pyrazin-2-carboxamit
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Vi du 8 dugc didu ché tir 1-(6-clopyrazin-2-yl)-3,3-dimetyl-6-(2-
metylpyrimidin-5-yl)indolin-2-on (Vi du 2a) va 2.2.2-trifloetanamin twong tw véi vi
du 3 dé tao ra hop chét néu & d& muc (45%) dudi dang chét rdn mau vang nhat. MS
(m/z) = 457,3 [M+H)"].

Vidu9

6-(3,3-dimetyl-6—(2-metylpyrimidin-5-y1)-2-oxoindolin-1-yl)-N-isopropylpyrazin—Z-

carboxamit

Vi du 9 duoc didu ché tir 1-(6-clopyrazin-2-yl)-3,3-dimetyl-6-(2-
metylpyrimidin-5-yl)indolin-2-on (Vi du 2a) va propan-2-amin tuong ty v6i vi du 3
dé tao ra hop chat néu & d& muc (50%) duéi dang chét rin mau tring. MS (m/z) =
417,3 [(M+H)™].

Vidu 10

6-(3,3-dimetyl-6-(2-metylpyrimidin-5 -yl)-2-oxoindolin-1 -yl)pyrazin-2-carboxamit

(0]
NI X N
)\N/ %\T o]
N:)\(

Két hop 1-(6-clopyrazin-2-yl)-3,3-dimetyl-6-(2-mety1pyrimidin-5-yl)indolin-
2-on (140mg, 383 pmol, duong lugng: 1, Vi du 2a), amoniac 7M trong MeOH (547pl,
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3,83mmol, duong lugng: 10), tributylamin (78mg, 100pul, 421pmol, duwong lugng:
1,1), tetraetylamoni clorua (12,7mg, 76,5 pmol, duong luong: 0,2) va molybden-
hexacarbonyl (20,2mg, 76,5pmol, duong lugng: 0,2) v6i dietylen glycol dimetyl ete
(2,8ml). Gia nhiét hdn hop phan ting dén 110°C va khudy trong 20 gid. Co hdn hop
phan g tho trong diéu kién chan khong va sau d6 pha loang bang etyl axetat va rira
bing axit clohydric IN va nuée. Rira céc pha hiru co d3 két hop bang nuée mudi, 1am

Kkho trén natri sulfat sau d6 loc va 1am bay hoi trong diéu kién chin khong.

Tinh ché phén cin bang sdc ky trén silicagel d€ tao ra san pham mong mudn

du6i dang chét rén mau tring (20mg, 14%), MS (m/z) =375,2 [M + HJ*.
Vidull

5-[3,3-dimetyl-6-(2-metylpyrimidin-5 -yl)-2-oxoindol-1-yl] -dimetylpyrazin-2-

carboxamit

Br

Hoa tan 3,3-dimetyl-6-(2-mety1pyrimidin—5-yl)indolin-Z-on (600mg,
2,37mmol, duong lugng: 1, W02014/202493 A1), 2,5-dibromopyrazin (676mg,
2,84mmol, duong luong: 1,2), dong (I) iodua (45,1mg, 237umol, duong luong: 0,1),
trans-N,N-dimetylxyclohexan 1,2- diamin (67,4mg, 74,7ul, 474umol, duong luong:
0,2) va kali cacbonat (655mg, 4,74mmol, duong lugng: 2) trong 1,4-dioxan da khu
khi (8ml). Gia nhiét hdn hgp phan tng dén 100°C trong 16 gid trong moi trudng tro.

R6t hon hop phéan ung vao natri cacbonat bdo hoa va dugc chiét bing etyl axetat (2

-31-



41826

14n). Két hop cac 16p hitu co va rira bang nudc va nudc mudi va cubi ciing 1a 1am kho
trén natri sulfat sau d6 loc va lam bay hoi trong diéu kién chan khong.

Tinh ché phén cin bang séc ky trén silicagel d8 tao ra san phAm mong mudn
dudi dang chit rén mau tring (328mg, 33%), MS (m/z) =412,2 [M + H]+.
b) 5-[3,3-dimety1-6-(2-mety1pyrimidin-5-yl)—2-oxoindol—l-yl]—dimetylpyrazin-z-

carboxamit

o)
N| A N
)\N/ 2/\ h\l
Ni
N/
o\

Ké  hop 1-(5-bromopyrazin-2-y1)-3,3-dimetyl—6-(2-metylpyrimidin-5-
yl)indolin-2-on (328mg, 799pmol, duong lugng: 1), dimetylamin hydroclorua
(97,8mg, 1,2mmol, duong lugng: 1,5), tributylamin (445mg, 570ul, 2,4mmol, duong
lwong: 3,00), tetraetylamoni clorua (24,8mg, 150pumol, dwong luong: 0,187) va
molybden-hexacarbonyl (58,8mg, 223 umol, duong lugng: 0,278) véi dietylen glycol
dimety! ete (6,56ml). Gia nhiét hon hop phén ng dén 150°C va khudy trong 20 gio.
C6 hdn hop phan tmg thd trong diéu kién chan khong va sau d6 pha loang bang etyl
axetat va rira bang axit clohydric IN va nuéce. Rira céac pha hitu co da két hop bing
nuée mudi, 1am kho trén natri sulfat sau d6 loc va lam bay hoi trong diéu kién chan

khong.

Tinh ché phan cin bang sic ky trén silicagel dé tao ra san pham mong mudn

du6i dang chét rén mau tring (105mg, 32%), MS (m/z) = 403,2 [M + HJ.
Viduy 12

N-(tert-butyl)-5-(3 ,3-dimetyl-6-(2-mety1pyrimidin-5-yl)-2-ox0indolin-1-y1)-N-

metylpyrazin-2-carboxamit
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Ké hop 3,3-dimetyl-6-(2-metylpyrimidin-5-yl)indolin-2-on (200mg,
790pmol, duong lugng: 1, W02014/202493 Al), 5-bromo-N-(tert-butyl)-N-

A

metylpyrazin-2-carboxamit (322mg, 1,18mmol, duwong lugng: 1,50), kali cacbonat
(218mg, 1,58mmol, duong luong: 2,00), ddng (I) iodua (15mg, 79umol, duong
lwong: 0,10) va N1,N2-dimetyletan-1,2-diamin (14,1mg, 17,2ul, 158pmol, duong
luong: 0,20) véi axetonitril d8 khir khi (6ml) trong moi truong nito. Gia nhiét hdn
hop phan ung dén 100°C va khudy trong 24 gid. Lam mat hdn hgp phan tng thd
xubng nhiét d6 trong phong, sau d6 pha loang bing etyl axetat va rira bang natri
cacbonat bio hoa va nude. Két hop cac pha hitu co va rira bing nudc mudi, 1am khd

trén natri sulfat sau d6 loc va 1am bay hoi trong diéu kién chan khong.

Tinh ché phan cin bang sic ky trén silicagel d8 tao ra san phAm mong mudn
duéi dang chét rin mau tring (320mg, 91%). MS (m/z) = 445,3 [M + H]+
Vidu 13
1-(5-(Azetidin-1-carbonyl)pyrazin-2-yl)-3,3 -dimetyl-6-(2-metylpyrimidin-5-
yl)indolin-2-on

Két  hop 1-(5-bromopyrazin-2-yl)-3,3-dimetyl-6-(2-mety1pyrimidin-5-
yl)indolin-2-on (140mg, 341pmol, duong lugng: 1, Vi du 11a), azetidin (28,2pl,
409umol, dwong lugng: 1,2), tributylamin (69,6mg, 89,2ul, 375pumol, duong lugng:
1,1), tetraetylamoni clorua (11,3mg, 68,2umol, duong lugng: 0,2) va molybden-
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hexacarbonyl (18mg, 68,2pmol, duong luong: 0,2) véi dietylen glycol dimetyl ete
(2,8ml). Gia nhiét hdn hop phan tng dén 150°C va khudy trong 20 gid.

C6 hén hop phan tmg tho trong diéu kién chan khong va sau d6 pha loing bang
etyl axetat va rira bang axit clohydric 1N va nu6c. Rira cac pha hitu co da két hop
br?mg nurde mudi, 1am kho trén natri sulfat sau d6 loc va lam bay hoi trong diéu kién
chan khong.

Tinh ché phin cin bing sic ky trén silicagel, tiép d6 1a HPLC diéu ché dé tao
ra san phdm mong muén dudi dang chét rin mau tring (27mg, 19%), MS (m/z) =

415,2 [M + HJ+.
Vidy 14

5-(3,3-dimetyl-6-(2-metylpyrimidin-5 -yl)-2-oxoindolin-1-y1)-N-(2-metoxyetyl)-N-

metylpyrazin-2-carboxamit

o]
N N

T

\
N=
N/\/O\

o

Vi du 14 duogc didu ché tr 1-(5-bromopyrazin-2-yl)-3,3-dimetyl-6-(2-
metylpyrimidin-5-yl)indolin-2-on (vi du 11a) va 2-metoxy-N-metyletanamin tuong
tu véi vi du 13 dé tao ra hop chét néu & d& muc (26%) dudi dang chét rin mau vang
nhat. MS (m/z) = 447,3 [((M+H)"].

Vidu 15

5-(3,3-dimetyl-6-(2-metylpyrimidin-5 -yl)-2-oxoindolin-1-yl)pyrazin-2-carboxamit
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Vi du 15 duogc didu ché tir 1-(5-bromopyrazin-2-yl)-3,3-dimetyl-6-(2-
metylpyrimidin-5-yl)indolin-2-on (vi du 11a) twong tw v6ivi du 10 dé tao ra hop chét
néu & a3 muc (29%) dudi dang chit rin mau tring. MS (m/z) = 375,2 [(M+H)'].

Vidu 16

2-(3,3-dimetyl-6-(2-metylpyrimidin-5 -yl)-2-oxoindolin-1 -yl)-N-metylpyrimidin-4-

carboxamit

Két hop axit 2-clopyrimidin-4-carboxylic (100mg, 631pmol, duong lugng: 1),
thionyl clorua (82,5mg, 50,6 pl, 694pumol, duong lugng: 1,1) va dimetylformamit
(4,61mg, 4,881, 63,1 pmol, duong lugng: 0, 1) v6i toluen (2,1ml). Gia nhiét hén hop
phén tng dén 120°C va khudy trong 2 gid. Co hdn hgp phan Gng thod trong didu kién
chan khong. Pha lodng hdn hop phan g bang diclometan (4,2ml). B sung N,N-
diisopropyletylamin (245mg, 330 pl, 1,89mmol, duong luong: 3) va metanamin
hydroclorua (46,8mg, 694pumol, duong luong: 1,1) vao & nhiét do 0°C. Khuéy hén
hop phan ung & nhiét d6 trong phong trong 1,5 gio. Rot hdn hgp phan ing vao nudc
(25ml) va dugc chiét bing diclometan (2 x 20mL). Lam kho cac 16p hitu co trén natri

sulfat va co trong diéu kién chan khong.

Tinh ché phan c3n bang sic ky trén silicagel d¢ tao ra san pham mong mudn

dué6i dang chét rén mau tring (78mg, 72%). MS (m/z) = 172,2 [M + HJ+.

b) 2-(3,3-dimetyl-6-(2-metylpyrimidin-5 -yl)-2-oxoindolin-1 -yD)-N-metylpyrimidin-

4-carboxamit
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Trong éng 4ap sult, suc khi argon qua huyén phu chira 3,3-dimetyl-6-(2-
metylpyrimidin-5-yl)indolin-2-on  (100mg, 395pumol, duwong lugng: 1,
WO02014/202493 A1), 2-clo-N-metylpyrimidin-4-carboxamit (75mg, 437umol,
dwong luong: 1,11) va xesi cacbonat (193mg, 592umol, duong lugng: 1,5) trong 1,4-
dioxan (3,95ml) trong 5 phut. B4 sung xantphos (22,8mg, 39,5umol, dwong luong:
0,1) va tris(dibenzylidenaxeton)dipaladi (0) (36,2mg, 39,5umol, dwong lugng: 0,1)
vao va bit kin dng va gia nhiét hdn hgp phan Gng dén 110°C qua dém trong modi
treong khi argon. Bd sung Xantphos (22,8mg, 39,5umol, duong luong: 0,1) va
tris(dibenzylidenaxeton)dipaladi (0) (36,2mg, 39,5pmol, duong luong: 0,1) mot lan
nira trong moi trudng khi argon va gia nhiét hdn hgp phan Ung dén 110°C trong 24
gio.

Lam bay hoi phén cin trong diéu kién chan khong va tinh ché bang sic ky trén
silicagel dé tao ra san phdm mong mudn dudi dang chit rén mau vang nhat (110mg,

71%), MS (m/z) = 389,2 [M + H]+.
Vidy 17

2-(3,3-dimetyl-6-(2-metylpyrimidin-5 -yl)-2-oxoindolin- 1-y1)-N,N-dimetylpyrimidin

-4-carboxamit

>/\N \
N7\ N—
¢
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Vi dy 17a duge didu ché tir axit 2-clopyrimidin-4-carboxylic v6i dimetylamin
hydroclorua twong tw véi vi du 16a dé tao ra hop chéit néu & d& muc (73%) duéi dang
chét rén mau nau.

MS (m/z) = 186,1 [(M+H)"].

b) 2-(3,3-dimetyl-6-(2-mety1pyrimidin—5-yl)-2-oxoindolin—l-yl)-N,N-

dimetylpyrimidin-4-carboxamit

Vi du 17b dugc didu ché tir 3,3-dimetyl-6-(2-metylpyrimidin-5-yl)indolin-2-
on (WO02014/202493 Al) véi 2-clo-N,N-dimetylpyrimidin-4-carboxamit twong tu
v64i vi du 16b dé tao ra hop chit néu & dé muc (68%) dudi dang chit rin mau vang.
MS (m/z) = 403,3 [(M+H)'].

Vidu 18

2-(3,3-dimetyl-6-(2-metylpyrimidin-5 -yl)-2-oxoindolin-1-yl)-N,5-

dimetylpyrimidin-4-carboxamit

Két hop axit 2-clo-5-metylpyrimidin-4-carboxylic (40mg, 232umol, duong
lugng: 1), oxalyl clorua (88,3mg, 60,9u], 695umol, duong luwong: 3) va
dimetylformamit (1,69mg, 1,79ul, 23,2umol, dwong luong: 0,1) v6i diclometan
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(2,32ml). Khuéy hén hop phan tng & nhiét do trong phong trong 4 gior. C6 hdn hop
phan ung thd trong diéu kién chan khong. Pha lo3ng hdn hop phan tng bang
diclometan (2,32ml) va b sung N,N-diisopropyletylamin (89,9mg, 121pl, 695umol,
dwong luong: 3) va metanamin hydroclorua (17,2mg, 255umol, duong lugng: 1,1) ¢
nhiét 6 0°C. Khu4y hdn hop phan tmg ¢ nhiét do trong phong trong 1,5 gid. R6t hdn
hop phan tng vao nuée (25ml) va duge chiét bang diclometan (2 x 20mL). Lam kho

cac 16p hitu co trén natri sulfat, loc va co trong diéu kién chan khong.

Tinh ché phin cin bang sédc ky trén silicagel dé tao ra san pham mong mudn

dudi dang cht rin mau tring (46mg, 100%). MS (m/z) = 186,1 [M + H]+.

b) 2-(3,3-dimetyl-6-(2-metylpyrimidin—5-yl)-2-0xoindolin- 1-y1)-N,5-

dimetylpyrimidin-4-carboxamit

Vi du 18b dugc diéu ché tir 3,3-dimetyl-6-(2-metylpyrimidin-5-yl)indolin-2-
on (W02014/202493 Al) véi 2-clo-N,5-dimetylpyrimidin-4-carboxamit tuong tu
v6i vi du 16b dé tao ra hop chét néu & dé& muc (58%) dudi dang chét rin mau nau

nhat. MS (m/z) = 403,3 [(M+H)"].
Vidu 19

4-(3,3-dimetyl-6-(2-mety1pyrimidin-5-yl)-2-oxoindolin-l—yl)-N,N-

dimetylpyrimidin-2-carboxamit

(0]
N
/“\N/ éN \
\ N—
\N%‘g

a) 4-clo-N,N-dimetylpyrimidin-2-carboxamit
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Cl
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N\ N—
C)\ﬁ

Két hop axit 4-clopyrimidin-2-carboxylic (600mg, 3,78mmol, duong luong:
1), 2-(1H-benzo[d][1,2,3]triazol-1-y])-1,1,3,3 -tetrametylisouroni tetrafloborat
(1,46g, 4,54mmol, duong lugng: 1,20) va N,N-diisopropyletylamin (2,5g, 3,37ml,
18,9mmol, dwong lwong: 5,00) v6i dimetylformamit kho (10ml). Khudy hdn hop
phan tmg & nhiét do trong phong trong 40 phut, sau do bd sung dimetylamin
hydroclorua (346mg, 4,16mmol, duong luong: 1,10) vao. Khuiy hdn hop phén tng
& nhiét do 22°C trong 16 gio. Co hdn hop phan ung thd trong diéu kién chan khong.
Pha loding phén cin véi natri bicacbonat bdo hoa va duogc chiét bang diclometan (2
14n). Rra céc 16p hitu co di két hop bang nuée mubi, 1am kho trén natri sulfat sau d6

loc va lam bay hoi trong diéu kién chan khong.

Tinh ché phén cin bang sic ky trén silicagel d€ tao ra san pham mong mudn

du6i dang ddu mau cam (8%). MS (m/z) = 186,1 [M + H]+.

b) 4-(3,3-dimetyl-6-(2-metylpyrimidin-5 -yl)-2-oxoindolin-1-yl)-N,N-

dimetylpyrimidin-2-carboxamit

(0]
N
|
A @H\N\
=N
(0]

Két hop 3,3-dimetyl-6-(2-metylpyrimidin-3 -yl)indolin-2-on (70mg, 276umol,
dwong luong: 1, W02014/202493 Al) va natri hydrua (12,2mg, 304pumol, duong
luong: 1,10) véi dimetylaxetamit (2ml). B sung 4-clo-N,N-dimetylpyrimidin-2-
carboxamit (56,4mg, 304pmol, duong lwong: 1,10) vao sau 10 phut. Gia nhiét hén
hop phan tmg dén 110°C va khudy trong 24 gi¢ trong mdi trudng nito. €O hdn hop
phéan tng tho6 trong diéu kién chan khong. Pha lodng phan cin v6i natri bicacbonat
bao hoa va duge chiét bang etyl axetat (2 14n). Rira c4c pha hitu co da két hop bang
nuée va nuée mudi, 1am kho trén natri sulfat sau d6 loc va lam bay hoi trong diéu

kién chan khong.
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Tinh ché phan cin bing séc ky trén silicagel dé tao ra san pham mong mubn

dudi dang chat rin mau vang (15mg, 12%). MS (m/z) =403,2 [M + H]+.
Vi du 20

4—(3,3-dimetyl-6-(2-metylpyrimidin-5-yl)-2-oxoindolin-1-yl)—N-metylpyrimidin-2-

carboxamit

o}
N
|
P (H\
=N
(o}

a) axit 4-(3,3-dimetyl-6-(2-metylpyrimidin-5-yl)-2-ox0indolin-1-y1)pyrimidin-2-

carboxylic

y 0}
P &H
=N (o)

Két hop 3 3-dimetyl-6-(2-metylpyrimidin-5-yl)indolin-2-on (150mg,
592pumol, duvong luong: 1, W02014/202493 A1) v6i dimetylformamit (2ml). Bb
sung natri hydrua (59,2mg, 1,48mmol, dwong lugng: 2,50) vao. Khu4y hdn hop phan
mg & nhiét do trong phong trong 30 phut sau do bd sung axit 4-clopyrimidin-2-
carboxylic (98,6mg, 622pmol, duong luong: 1,05) vao va tiép tuc khudy & nhiét do
trong phong qua dém sau d6 & nhiét 4 80°C trong 24 gid. C6 hdn hop phan tng thd
trong diéu kién chén khong. Rot phan con lai vao natri bicacbonat bao hoa va rira
bing etyl axetat (2 14n). Axit hoa 16p nuéc bang axit clohydric 2N va sau do chiét
nguoc lai bing etyl axetat (3 1an). Két hop céc 16p hiru co va 1am kho trén natri sulfat
sau d6 loc va lam bay hoi trong diéu kién chan khong 8 tao ra san phAm mong mudn

du6i dang chét rdn mau vang (135mg, 48%). MS (m/z) =376,2 [M + HI+.

b) 4-(3,3-dimetyl-6-(2-metylpyrimidin-35 -yl)-2-oxoindolin-1 -y)-N-metylpyrimidin-

2-carboxamit
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Két hop axit 4-(3,3-dimetyl-6-(2-metylpyrimidin—5-yl)-2-oxoindolin-1-
yl)pyrimidin-2-carboxylic (70mg, 186pmol, duong lugng: 1), O-(benzotriazol-1-yl)-
N,.N,N' N'-tetrametyluroni tetrafloborat (92,6mg, 280pumol, dwong luong: 1,50) va
N,N-diisopropyletylamin (72,3mg, 97,7ul, 559umol, dwong luong: 3,00) véi
dimetylformamit (3ml). Khudy hdn hop phan tng trong 30 phit sau d6 bd sung
metanamin 2M trong tetrahydrofuran (112pl, 224pmol, duong lugng: 1,20) vao va
tiép tuc khudy & nhiét do trong phong trong 16 gi®. Sau do bd sung 1 duong lugng
ctia tirng chét phan ing mot 1in nita va tiép tuc khudy & nhiét do trong phong trong
24 gid nita. Co hén hop phan tmg tho trong diéu kién chan khong. Sau d6 pha loéng
san phim thd véi natri bicacbonat béo hoa va duge chiét bang etyl axetat (2 14n). Rira
céc pha hitu co da két hop bing nudc mudi, 1am kho trén natri sulfat sau d6 loc va

lam bay hoi trong diéu kién chan khong.

Tinh ché phan c3n bang sic ky trén silicagel dé tao ra san pham mong mudn

dudi dang bot mau tréng (20mg, 24%). MS (m/z) = 389,3 [M + H]J+.
Viduy21

6-(3,3-dimetyl-6-(2-metylpyrimidin-5 -yl)-2-oxoindolin-1-y1)-N,N-

dimetylpyridazin-3-carboxamit

a) axit 6-(3,3-dimetyl-6-(2-mety1pyrimidin-5-yl)-2-oxoindolin-1-y1)pyridazin—

3-carboxylic
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Két hop 3,3-dimetyl-6-(2-metylpyrimidin-5-yl)indolin-2-on (500mg,
1,97mmol, duong lugng: 1, W02014/202493 A1) v6i dimetylaxetamit (6ml). Bb
sung kali cacbonat (409mg, 2,96mmol, dwong luong: 1,50) sau d6 la metyl 6-
clopyridazin-3-carboxylat (443mg, 2,57mmol, duong lwong: 1,30) vao. Gia nhiét hdn
hop phén ung dén 110°C va khudy trong 3 ngay. Co hdn hop phén g trong didu
kién chan khong. Cho phin cin vao natri bicacbonat bdo hoa va rira bang etyl axetat
(2 14n). Axit héa 16p nudce bing axit clohydric 2N va sau d6 chiét nguoc lai bang etyl
axetat (3 14n). K&t hop céc 16p hitu co, 1am kho trén natri sulfat sau d6 loc va lam bay
hoi trong diéu kién chan khong dé tao ra san phdm mong muén duéi dang ddu mau

ndu (29%). MS (m/z) = 376,2 [M + H]+.

b) 6-(3,3-dimetyl—6-(2-mety1pyrimidin—5-y1)-2-oxoindolin-1-y1)-N,N—

dimetylpyridazin-3-carboxamit

Két hop axit 6-(3,3-dimetyl-6-(2-mety1pyrimidin—5-yl)-2—oxoindolin-1-
yl)pyridazin-3-carboxylic ~ (215mg, 573 pmol, duong luwong: 1), 1-
[bis(dimetylamino)metylen]-1H-1,2,3 -triazolo[4,5-b]pyridini 3-oxid
hexaflophosphat ~ (444mg, 1,15mmol, duong lwuong: 2,00) va N,N-
diisopropyletylamin  (453mg, 612ul, 3,44mmol, dwong luong: 6,00) vGi
dimetylformamit (4ml). Khudy hdn hgp phan (mg & nhiét do trong phong trong 30
phut sau do bd sung dimetylamin hydroclorua (71,5mg, 859umol, duong luong: 1,50)
vao va tiép tuc khudy & nhiét 4o trong phong trong 16 gio. C6 hoén hop phéan tmg

trong diéu kién chan khong. Sau d6 pha loéng phén cin vé6i natri bicacbonat bdo hoa
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va dugc chiét bing etyl axetat (2 14n). Rira cac 16p hitu co da két hop bing nude mudi,
1am kho trén natri sulfat sau d6 loc va lam bay hoi trong diéu kién chan khong.

Tinh ché phan cin bang sic ky trén silicagel, tiép d6 1a HPLC didu ché dé tao
ra san phdm mong mubn dudi dang chét rén mau tring (30mg, 13%). MS (m/z) =
403,3 [M + H]+.

Vi du 22

6-(3,3-dimetyl-6-(2-metylpyrimidin-5 -yl)-2-oxoindolin-1 -yl)-N-metylpicolinamit

X

o}
NI N
)\N/ @\«\NH

Trong dng 4p suét, suc khi argon qua huyén phu chira 3,3-dimetyl-6-(2-
metylpyrimidin-5-yl)indolin-2-on (50mg, 197umol, duong  luong: 1,
W02014/202493 A1), 6-clo-N-metylpicolinamit (40,4mg, 237umol, duong lugng:
1,2) va xesi cacbonat (83,6mg, 257umol, duong luong: 1,3) trong dioxan (987ul)
trong 5 phut. B4 sung Xantphos (22,8mg, 39.5 pmol, dwong luong: 0,2) va
tris(dibenzylidenaxeton)dipaladi (0) (36,2mg, 39,5umol, dwong lugng: 0,2) vao va
gia nhiét hén hop phan ung dén 120°C trong 1 ngay trong diéu kién khi argon.

Lam bay hoi phan cin trong diéu kién chan khong va tinh ché bang sic ky trén
silicagel, tiép d6 1a HPLC didu ché dé tao ra san phidm mong mudn dudi dang chat
rAn mau vang nhat (45mg, 58%).

MS (m/z) = 388,2 [M + H]+.
Vidu23
6-(3,3-dimetyl-6-(2-mety1pyrimidin-5-yl)-2-oxoindolin-1-yl)-N,N-

dimetylpicolinamit
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Vi du 23a duoc didu ché tir axit 6-bromopicolinic v&i dimetylamin
hydroclorua twong tw véi vi dy 16a dé tao ra hop chét néu & d& muc (64%) dudi dang

diu mau vang.
MS (m/z) = 229/231 [M+H)"].

b) 6-(3,3-dimetyl-6-(2—metylpyrimidin-5-yl)-2-oxoindolin-l-yl)-N,N-

dimetylpicolinamit

Trong dng 4p suét, suc khi argon qua huyén phu chta 3,3-dimetyl-6-(2-
metylpyrimidin-5-yl)indolin-2-on (80mg, 316pmol,  duong luong: 1,
WO02014/202493 Al), 6-bromo-N,N-dimetylpicolinamit (109mg, 474pmol, duong
lwgng: 1,5) va kali cacbonat (87,3mg, 632pmol, duong luong: 2) trong axetonitril
(1,58ml) trong 5 phut. B4 sung dong (1) iodua (12mg, 63,2umol, duong lugng: 0,2)
va N.N'-dimetyletylendiamin (7,59mg, 8,45pl, 126pmol, duong lugng: 0,4) vao, bit
kin 6ng va gia nhiét hdn hop phan tng dén 120°C qua dém trong diéu kién khi argon.

Lam bay hoi phﬁn cin trong diéu kién chan khong va tinh ché bing séc ky trén
silicagel 8 tao ra san phAm mong muén duéi dang chat ran mau vang nhat (125mg,

95%), MS (m/z) = 402,3 [M + H]+.

Viduy 24
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N-xyclopropyl-6-(3,3-dimetyl-6-(2-metylpyrimidin-5 -yl)-2-oxoindolin-1-

yl)picolinamit

a) 6-Bromo-N-xyclopropylpicolinamit

Br
N H
@w”\ﬂ
(6}
Vi dy 24a dugc didu ché tir axit 6-bromopicolinic v§i xyclopropanamin twong

tr voividu 16a détaora hop chit néu & d& muc (70%) duéi dang diu nhét mau vang.
MS (m/z) = 241/243 [(M+H)].

b) N-xyclopropyl-6-(3,3-dimetyl-6-(2-metylpyrimidin-5 -yl)-2-oxoindolin-1-

0
W )
)\N/ @\(H

"~

yl)picolinamit

o]

Vi du 24b dugc didu ché tir 3,3-dimetyl-6-(2-metylpyrimidin-5-yl)indolin-2-
on (tr WO02014/202493 A1) v6i 6-bromo-N-xyclopropylpicolinamit twong tuw voi vi
du 23b dé tao ra hop chit néu & d& muc (98%) duéi dang bot mau vang nhat. MS
(m/z) = 414,3 [M+H)'].
Vidu 25
N-(Xyclopropylmetyl)-6-(3,3-dimetyl-6-(2-metylpyrimidin—5-y1)-2-oxoindolin—1-

yl)picolinamit
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a) 6-Bromo-N-(xyclopropylmetyl)picolinamit

Br

Vi du 24a dugce didu ché tir axit 6-bromopicolinic v6i xyclopropylmetanamin
hydroclorua trong tu véi vi du 16a 8 tao ra hop chit néu & d& muc (72%) dudi dang

chét rin mau vang nhat. MS (m/z) = 255/257 [M+H)'].

b) N-(xyclopropylmetyl)-6-(3,3 -dimetyl-6-(2-metylpyrimidin-35 -yl)-2-oxoindolin-1-

yl)picolinamit

Vi du 25b dugce didu ché tir 3,3-dimetyl-6-(2—mety1pyrimidin—5-y1)indolin-2-
on (tir W02014/202493 A1) véi 6-bromo-N-(xyclopropylmetyl)picolinamit twong tu
v4i vi du 23b dé tao ra hop chit néu & dé muc (99%) duéi dang bot mau vang nhat.
MS (m/z) = 428,3 [(M+H)'].

Vidu 26

6-(3,3 -dimétyl-6-(2-metylpyrimidin—5 -yl)-2-oxoindolin-1 -yl)picolinamit

Vi dy 26 duoc diéu ché tir 3,3-dimetyl-6-(2-mety1pyrimidin-5-yl)indolin-Z-on
(tir WO2014/202493 A1) véi 6-bromopicolinamit tuong tu véi vi du 23b dé tao ra
hop chit néu & dé muc (49%) dudi dang chét rén mau tring. MS (m/z) = 374,2
[(M+H)™].

Vidu 27
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6-(3,3-dimetyl-6-(2-metylpyrimidin-5 -yl)-2-oxoindolin-1-y1)-N,3-

dimetylpicolinamit

N‘ X N
/l\N/ 74 T H

a) 6-clo-N,3-dimetylpicolinamit

Vi du 27a dugc didu ché tir axit 6-clo-3-metylpicolinic v&i metanamin
hydroclorua tuong tu véi vi du 16a dé tao ra hop chét néu & d& muc (70%) duéi dang
chit rin mau tring.

MS (m/z) = 185,0 [(M+H)"].
b) 6-(3,3-dimetyl-6-(2-mety1pyrimidin—5-y1)-2-0x0indolin— 1-y1)-N,3-

dimetylpicolinamit

Vi dy 27b dugc didu ché tu 3,3-dimety1-6-(2-mety1pyrimidin-5-yl)ind01in-2-
on (tir W02014/202493 A1) véi 6-clo-N,3-dimetylpicolinamit tuong tu v6i vi du 22
dé tao ra hop chit néu & d& muc (79%) dudi dang chét rn mau cam. MS (m/z) =
402,3 [(M+H)™].
Viduy 28
6-(3,3-dimetyl-6-(2—mety1pyrimidin—5-yl)-2-oxoindolin—1-yl)-N,N,3-

trimetylpicolinamit
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a) 6-clo-N,N,3-trimetylpicolinamit
Cl
e
= (o}

Vi dy 28a dugc ditu ché tir axit 6-clo-3-metylpicolinic véi dimetylamin
hydroclorua twong tu véi vi du 16a dé tao ra hop chéit néu & dé muc (77%) dudi dang

chét rén mau vang nhat. MS (m/z) = 199,1 [(M+H)"].

b) 6-(3,3-dimetyl-6-(2-metylpyrimidin-5 -yl)-2-oxoindolin-1-y1)-N,N,3-

(0]
i )

trimetylpicolinamit

N—

(0]

Vi du 28b duoc diéu ché tir 3,3-dimetyl-6-(2-metylpyrimidin-5-yl)indolin-2-
on (tir W02014/202493 Al) véi 6-clo-N,N,3-trimetylpicolinamit twong ty v6i vi du
22 dé tao ra hop chét néu & d& muc (91%) dudi dang chit rin mau vang nhat. MS
(m/z) = 416,2 [(M+H)"].

Viduy 29
6-(3,3-dimetyl-6-(2-metylpyrimidin-5-yl)-2-oxoindolin-1-y1)-N,N-

dimetylnicotinamit
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Ké hop 3,3-dimetyl-6-(2-metylpyrimidin-5-yl)indolin-2-on (100mg,
395umol, duong lugng: 1, W02014/202493 Al) véi dimetylaxetamit (2ml). B6 sung
kali cacbonat (109mg, 790pmol, duong Iluwong: 2,00) va 6-clo-N,N-
dimetylnicotinamit (87,5mg, 474pmol, duong lugng: 1,20) vao. Gia nhiét hdn hop
phén Ung dén 110°C va khudy trong hon 4 ngay. Rot hdn hop phén Gng vao natri
bicacbonat bio hoa va dugc chiét bing etyl axetat (2 14n). Két hop céc 16p hiru co va
rira bang nudc va nudce mudi. Lam khé pha hitu co trén natri sulfat sau d6 loc va lam

bay hoi trong diéu kién chan khong.

Tinh ché phéan cin bing sic ky trén silicagel d€ tao ra san pham mong mudn

dudi dang bot mau tring (70mg, 44%). MS (m/z) = 402,3 [M + H]+.
Vi du 30

5-(3,3-dimetyl-6-(2-metylpyrimidin-5 -yl)-2-oxoindolin-1-yl)-N,N-

dimetylnicotinamit

0
2 N

N
)l\N/ @\(\N\
N=

0

Vidu 30 dugc didu ché tir 3,3-dimetyl-6-(2-metylpyrimidin-5-yl)indolin-2-on
(tr W02014/202493 A1) v6i 5-bromo-N,N-dimetylnicotinamit ([292170-96-8])
tuong tu vdi vi du la dé tao ra hop chit néu & d& muc (56%) dudi dang chét rén mau

tréng. MS (m/z) = 402,2 [(M+H)"].
Vi du 31

1-(5-(Azetidin-1-carbonyl)pyridin-3-yl)-3,3-dimetyl-6-(2-mety1pyrimidin—5-
yl)indolin-2-on

a) Azetidin-1-yl(5-bromopyridin-3-yl)metanon
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Vi du 31a dugce didu ché tir axit 5-bromonicotinic véi azetidin twong tw v&i vi
du 19a dé tao ra hop chit néu & dé& muc (87%) dudi dang chét rin mau vang. MS
(/z) = 242,9 [(M+H)"].

b) 1-(5-(Azetidin-1-carbonyl)pyridin-3-y1)-3,3 -dimetyl-6-(2-metylpyrimidin-5-
yl)indolin-2-on

Vi du 31b duge didu ché tir 3,3-dimetyl-6-(2-metylpyrimidin-5-yl)indolin-2-
on (tir W02014/202493 Al) véi azetidin-1-yl(5-bromopyridin-3-yl)metanon tuong
ty véividu la dé tao ra hop chit néu & d& muc (65%) dudi dang chit rin mau vang.
MS (m/z) = 414,2 [(M+H)"].

Vidu 32
5-(3,3-dimetyl-6-(2-mety1pyrimidin-5-yl)-2-oxoindolin—1-y1)-N-(2,2,2-triﬂoetyl)

nicotinamit

o
F F

N N
/lN/ @\KH}F
N=—

(0]

a) 5-Bromo-N-(2,2,2-trifloetyl)nicotinamit

Br F F
F
"D
7\ N
N\
o

Vi du 32a dugce didu ché tir axit 5-bromonicotinic v6i 2,2 2-trifloretylamin
tuong ty véi vi du 19a dé tao ra hgp chit néu & d& muc (50%) dudi dang cht rén mau

vang nhat.
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MS (m/z) = 285,0 [(M+H)"].

b) 5-(3 ,3-dimetyl-6-(2-metylpyrimidin-5-yl)-2-oxoindolin-1 -y1)-N-(2,2,2-trifloetyl)

nicotinamit

{0}
N N F F

e @wf
N=

(o]

Vi du 32b dugc diéu ché tir 3,3-dimetyl-6-(2-metylpyrimidin-5-yl)indolin-2-
on (tr W02014/202493 Al) v6i 5-bromo-N-(2,2,2-trifloetyl)nicotinamit twong tu
v6i vi du la dé tao ra hop chit néu & d& muc (13%) dudi dang chit rin mau vang.
MS (m/z) = 456,3 [(M+H)"].

Vidu 33

5-(3,3-dimetyl-6-(2-metylpyrimidin-5 -yl)-2-oxoindolin-1-y1)-N-metylnicotinamit

0
N' X N
H
/‘\N/ / \ N—
N\

a) 5-Bromo-N-metylnicotinamit

Br

@\«L
N=—

o

Vi dy 33a dugc didu ché tir axit 5-bromonicotinic v6i metylamin hydroclorua
twong tu véi vi du 19a dé tao ra hop chit néu & d& muc (95%) dudi dang chét rin mau

vang.
MS (m/z) =214,9 [(M+H)"].

b) 5-(3,3-dimetyl-6-(2-metylpyrimidin-5 -yl)-2-oxoindolin-1 -yl)-N-metylnicotinamit
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Vi du 33b duge didu ché tir 3,3-dimetyl-6-(2-metylpyrimidin-5-yl)indolin-2-
on (tir W02014/202493 Al) véi 5-bromo-N-metylnicotinamit trong tu v6i vi du la
d8 tao ra hop chét néu & d& muc (78%) duéi dang chét rin mau tring. MS (m/z) =
388,2 [M+H)"].

Vidu 34
4-(3,3-dimetyl-6-(2-metylpyrimidin-5 -yl)-2-oxoindolin-1-y1)-N,6-

dimetylpicolinamit

a) 4-clo-N,6-dimetylpicolinamit

Cl
@\«H—
=N
(o]

Vi du 34a dugc didu ché tr axit 4-clo-6-metylpicolinic véi metanamin
hydroclorua twong tu véi vi du 16a dé tao ra hop chét néu & dé muc (40%) dudi dang
chét rén mau tring.

MS (m/z) = 185,0 [(M+H)'].
b) 4-(3,3-dimetyl-6-(2-metylpyrimidin-5 -yl)-2-oxoindolin-1-yI)-N,6-

dimetylpicolinamit
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Vi du 34b duge didu ché tir 3,3-dimetyl-6-(2-metylpyrimidin-5-yl)indolin-2-
on (tir W0O2014/202493 Al) voi 4-clo-N,6-dimetylpicolinamit twong tu v&i vi du 22
8 tao ra hop chit néu & d& muc (84%) dudi dang chit rin mau vang nhat. MS (m/z)
=402,3 [M+H)"].
Vidu 35

4-(3,3-dimetyl-6-(2-metylpyrimidin-5 -y1)-2-oxoindolin-1-y1)-N-metylpicolinamit

o
NI S N
)\N/ @\(H_
=N

(0]

Vi du 35 dugce diéu ché tir 3,3-dimetyl-6-(2-metylpyrimidin-5-yl)indolin-2-on
(tr WO2014/202493 Al) véi 4-clo-N-metylpicolinamit twong tw v6i vi du 16b dé tao
ra hop chit néu & dé& muc (25%) dudi dang chét rén mau tring. MS (m/z) = 388,2
[(M+H)].

Vidu 36

3-(3,3-dimety1-6-(2-metylpyrimidin-5-yl)-2-oxoindolin-1-yl)-6-mety1-6,7-dihydro-
5H-pyrolo[3,4-b]pyridin-5-on

K&t hop etyl 5-bromo-2-metylnicotinat (400mg, 1,64mmol, duong luong: 1),
N-bromosucxinimit (417mg, 2,29mmol, duong luong: 1,4) va benzoyl peroxit

(15,9mg, 49,2pmol, duong lugng: 0,03) v6i cacbon tetraclorua (5ml). Gia nhiét hén
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hop phéan tng dén 80°C va khudy trong 20 gid. Lam mat hdn hgp phan Gng xubng
23°C, pha lodng bang 30ml etyl axetat, rira bang nudc va natri thiosulfat. Lam kho
cac 16p hitu co trén natri sulfat va cd trong diéu kién chan khong dé tao ra hop chit

mong muén dudi dang chét ran (520mg, 98%) ma khong tinh ché thém.

b) 3-Bromo-6-metyl-6,7-dihydro-5H-pyrolo[3,4-b]pyridin-5-on
Br

N=—
N

AN

Két hop etyl 5-bromo-2-(bromometyl)nicotinat (520mg, 1,61mmol, duong
lugng: 1) va metylamin (8,05ml, 16,1mmol, duong lwgng: 10) v6i metanol (3,25ml).
KhuAy hdn hop phan émg trong 20 gid. Co hdn hop phan g tho trong diéu kién chan
khong. Tinh ché phan cin béng sic ky trén silicagel 2 tao ra san phim mong mudn

du6i dang chét rin mau tring (120mg, 32%). MS (m/z) =227,1 [M + H]+.

c) 3-(3,3-dimetyl-6-(2-mety1pyrimidin-5-yl)-2-oxoindolin—1-y1)-6—mety1—6,7 -
dihydro-5H-pyrolo[3,4-b]pyridin-5-on

N
AN/ 74 \

Két hop 3,3-dimetyl-6-(2-metylpyrimidin—5-yl)ind01in-2-on (100mg,
395umol, duong luong: 1, WO02014/202493 A1), 3-bromo-6-metyl-6,7-dihydro-5H-
pyrolo[3,4-b]pyridin-5-on (117mg, 513pmol, duong luong: 1,30), ddng (I) iodua
(7,52mg, 39,5umol, duong luong: 0,10), kali cacbonat (109mg, 790 umol, duong
lugng: 2,00) va trans-N,N-dimetylxyclohexan 1,2- diamin (11,6mg, 12,8ul, 79umol,
dwong lugng: 0,20) v6i 1,4-dioxan da kht khi (1,2ml) trong méi treong khi argon.
Gia nhiét hdn hop phan ng dén 110°C va khudy trong 20 gio. R6t hdn hgp phan ting
vao natri bicacbonat bdo hoa va dugc chiét bang etyl axetat (2 14n). Két hop cac 16p
hiru co va rira bing nuéc va nudc mubi. Lam kho pha hitu co trén natri sulfat sau d6

loc va co trong diéu kién chén khong. Tinh ché phan cin bang sac ky trén silicagel dé
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tao ra san phidm mong mudn dudi dang chét rin mau vang (100mg, 63%). MS (m/z)
=400,3 [M + H]+.

Vi du 37

3,3-dimety1—1-(2-metyl-3-oxoisoindolin-5-yl)-6-(2—mety1pyrimidin—5-yl)indolin-z-

on

Vi du 37 duoc didu ché tir 3,3-dimetyl-6-(2-metylpyrimidin-5-yl)indolin-2-on
(tir WO2014/202493 A1) v6i 6-bromo-2-metylisoindolin-1-on trong tu voi vi du 36
dé tao ra hop chét néu & dé muc (44%) dudi dang chét rin mau tring duc. MS (m/z)
=399,3 [M+H)'].
Vidu38
2-(3,3-dimetyl-6-(2-metylpyrimidin-5-yl)—2-oxoindolin-l-yl)-S,S-dimetyl-SH-
pyrolo[3,4-b]pyridin-7(6H)-on

N
A 7\

NH

a) Metyl 3-(bromometyl)-6-clopicolinat

Cl

Hba tan metyl 6-clo-3-metylpicolinat (100mg, 539umol, dwong luong: 1) va
N-bromosucxinimit (95,9mg, 539pmol, duong luong: 1) trong 1,2-dicloetan (1,1ml)
trong moi trudong khi argon. Sau d6 bd sung azobisisobutyronitril (8,85mg, 53,9umol,

duong lugng: 0,1) vao. Khudy hdn hgp phéan tmg & nhiét dd 85°C trong 3 ngay, sau
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d6 bd sung thém 2 hop chét N-bromosucxinimit va azobisisobutyronitril. Co hdn hop
phéan Ung trong diéu kién chan khong.
Tinh ché phan cin bang séc ky trén silicagel dé tao ra san phidm mong mubn
du6i dang chét rin mau tring (92mg, 64%). MS (m/z) =266,0 [M +H]
b) 2-clo-6-(4-met0xybenzyl)-5H-pyrolo[3,4-b]pyridin—7(6H)-on
Cl

N
7\

—_—

° /

L

Hoa tan metyl 3-(bromometyl)-6-clopicolinat (92mg, 348umol, duong lugng:
1) trong tetrahydrofuran (1,3 9ml). B sung (4-metoxyphenyl)metanamin (57,3mg,
54,5p1, 417pmol, duong luong: 1,2) va N,N-diisopropyletylamin (89,9mg, 121pl,
696pmol, dwong lugng: 2) vao. Khudy hdn hop phan tmg & nhiét do trong phong qua
dém. C6 hdn hop phan img trong diéu kién chén khong.

Tinh ché phén cin bang sic ky trén silicagel dé tao ra san phim mong mubn
du6i dang chit rn mau tring (69mg, 69%). MS (m/z) = 289,2 [M + H]+.
c) 2-clo-6-(4-metoxybenzyl)-5,5-dimety1—5H—pyrolo[3 ,A-b]pyridin-7(6H)-on

Cl

N
7\

—

v@’

Kéthop 2-clo-6-(4-metoxybenzy1)-5H-pyr010[3,4-b]pyridin—7 (6H)-on (70mg,
242umol, duong lugng: 1) véi tetrahydrofuran (1,21ml). B sung tur tr natri hydrua
(29,1mg, 727pmol, duong luong: 3) vao & nhiét do 0°C. Khuéy hdn hgp phan ung &
nhiét 6 0°C trong 30 phut. Sau d6 bd sung metyl iodua (172mg, 7 5,8ul, 1,21mmol,
duong lugng: 5) vao & nhiét 4o 0°C. Khudy hdn hop & nhiét do trong phong trong 1
gio. Rot hén hop phan ing vao 25ml nude va duoc chiét béng etyl axetat (2 x 25ml).
Rura céc 16p hitu co bang nudc, 1am kho trén natri sulfat va co trong didu kién chén
khong.

Tinh ché phan cin bang sac ky trén silicagel d¢ tao ra sin pham mong muon

dudi dang chit rén mau tring (48mg, 62%). MS (m/z) =3 17,2 [M + H]+.
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d) 2-(3,3-dimetyl-6-(2-metylpyrimidin—5-yl)-2-ox0indolin- 1-y1)-6-(4-
metoxybenzyl)-S,5-dimety1—5H-pyrolo[3,4-b]pyridin—7(6H)-on

(0]

N
Az 7\

VQ’/

Huyén phu chira 3,3-dimetyl-6-(2-metylpyrimidin-5-yl)indolin-2-on (0,035g,
138umol, duong luwong: 1, W02014/202493 Al), 2-clo-6-(4-metoxybenzyl)-5,5-
dimetyl-5H-pyrolo[3,4-b]pyridin-7(6H)-on (48,1mg, 152pmol, dwong lugng: 1,1) va
xesi cacbonat (58,5mg, 180pmol, duong luong: 1,3) trong dioxan (1,38ml) dugc
phun khi argon trong 5 phut. Sau d6 bd sung xantphos (16mg, 27,6umol, duong
lugng: 0,2) va tris(dibenzylidenaxeton)dipaladi(0) (25,3mg, 27,6umol, duong luong:
0,2) vao, bit kin bng va gia nhiét phan tng dén 120°C trong 24 giv. Co6 hdn hop thd
trong didu kién chan khoéng.

Tinh ché phan cin béng séc ky trén silicagel dé tao ra san phim mong mudn
duéi dang chit rin vo dinh hinh mau niu nhat (64mg, 86%). MS (m/z) =414,3 [M +
H]+.

e) 2-(3,3-dimetyl-6-(2-mety1pyrimidin—5-yl)-2-ox0indolin-1-y1)-5,5-dimetyl-5H—
pyrolo[3,4-b]pyridin-7(6H)-on

N N

A %

—Z

Gia nhiét dung dich chua 2-(3,3-dimetyl-6-(2-mety1pyrimidin-5-yl)-2-
oxoindolin-1-y1)-6-(4-metoxybenzyl)-5,5 -dimetyl-5SH-pyrolo[3 ,4-b]pyridin-7(6H)-
on (0,057g, 107umol, duong luong: 1) trong axit trifloaxetic (731mg, 4941,
6,41mmol, duong lugng: 60) tir 110°C dén 125°C trong dng kin trong 3 ngay. Pha
loang hdn hgp phan tng béng etyl axetat va nudc va bazo hoa bang dung dich natri

cacbonat trong nuéc 1M. Chiét hdn hop 2 14n bang etyl axetat va rira cac 16p hitu co

-57-



41826

bang dung dich natri cacbonat trong nu¢c IM. Lam kho cac 16p hitu co da két hop
v6i natri sulfat, loc va c6 trong diéu kién chan khong.

Tinh ché phan cin bang sic ky trén silicagel dé tao ra san phdm mong mubn
duéi dang chat rén mau nau (20mg, 45%). MS (m/z) = 414,3 [M + H}+.
Vidu 39

N—xyclopropyl—6-(3,3-dimetyl-6-(2-metylpyrimidin—5-yl)-2-oxoindolin—l-yl)

pyrazin-2-carboxamit

(o)
N
/“\N/ 2\ Rl
<
HNW

Vi du 39 duoc didu ché tir 1-(6-clopyrazin-2-yl)-3,3-dimetyl-6-(2-
metylpyrimidin-5-yl)indolin-2-on (Vi du 2a) v6i xyclopropanamin tuong ty v6i vi du
3 d8 tao ra hop chit néu & dé muc (53%) dudi dang chét rén mau tring. MS (m/z) =
515,3 [(M+H)™].
Vidu 40

N-(3,3-Difloxyclobutyl)-6-(3,3 -dimetyl-6-(2-metylpyrimidin-3 -yl)-2-oxoindolin-1-

yl)pyrazin-2-carboxamit

Vi du 40 duoc didu ché tx 1-(6-clopyrazin-2-yl)-3,3-dimetyl-6-(2-
metylpyrimidin-5-yl)indolin-2-on (Vi du 2a) véi 3,3-difloxyclobutan amin
hydroclorua tuong tu v6i vi du 2b dé tao ra hop chét néu & dé muc (41%) dudi dang

chét rén mau x4m nhat. MS (m/z) = 465,3 [(M+H)"].
Vi dy 41
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5-(3,3-dimetyl-6-(2-metylpyrimidin-5 -yl)-2-oxoindolin-1-y1)-N,2-

dimetylnicotinamit

_zT

a) Metyl 5-bromo-3-(bromometyl)picolinat

Br

74 \ Br
N=—

o]

Két hop metyl 5-bromo-3-metylpicolinat (600mg, 2,61mmol, duong lugng:
1), N-bromosucxinimit (663mg, 3,65mmol, duong luong: 1,4) va benzoyl peroxit
(25,3mg, 78,2pumol, duong luong: 0,03) v&i cacbon tetraclorua (7,5ml). Gia nhiét hdn
hgp phéan (ng dén 80°C va khudy trong 20 gid. Lam mat hdn hgp phan tng xubng
23°C, pha loang bang 30ml etyl axetat, ria bang nuéc va natri thiosulfat. Lam kho
c4c 16p hitu co trén natri sulfat va co trong diéu kién chan khong @8 tao ra hop chét
mong mudn duéi dang chit rin mau tring (800mg, 99%). MS (m/z) = 310,0 [M +
H]+.

b) 5-Bromo-N,3-dimetylpicolinamit

Két hop metyl 5-bromo-3-(bromometyl)picolinat (800mg, 2,59mmol, duong
lwong: 1) va dung dich metylamin (12,9ml, 25,9mmol, dwong luong: 10) v6i metanol
(5ml). Khudy hdn hop phan tng trong 20 gid. CO hdn hop phan tng tho trong didu
kién chan khéng. Tinh ché phan cin bing séc ky trén silicagel 8 tao ra san pham
mong mubn duéi dang chét rin mau vang nhat (59mg, 10%). MS (m/z) = 229,0 [M
+ H]+.
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c) 5-[3,3-dimetyl-6-(2-mety1pyrimidin—5-yl)-2-oxo-ind01in— 1-y1]-N,3-dimetyl-

pyridin-2-carboxamit

o]
N N

)l\N/ 74 \

N=—

N
o\

Vi du 41c dugc didu ché tir 3,3-dimetyl-6-(2-metylpyrimidin-5-yl)indolin-2-
on (tir W02014/202493 A1) v6i 5 _bromo-N,3-dimetylpicolinamit twong tu v6i vi du
36 dé tao ra hop chét néu & d& muc (64%) dudi dang chét rin mau tréng. MS (m/z) =
402,3 [(M+H)*].

Vi du 42

N-Xyclobuty1-6-(3,3-dimetyl-6-(2-metylpyrimidin—5-yl)-2-0xoindolin—l-yl)pyrazin-

2-carboxamit

Vi du 42 dugc didu ché tir 1-(6-clopyrazin-2-yl)-3,3-dimetyl-6-(2-
metylpyrimidin-5-yl)indolin-2-on (Vi du 2a) v6i xyclobutylamin tuong tu véi vi du
2b dé tao ra hop chét néu & @ muc (51%) dudi dang chit rin mau vang nhat. MS
(m/z) = 429,3 [(M+H)"].

Vidu43
6-(3,3-dimetyl-6-(2-metylpyrimidin-5 -yl)-2-oxoindolin-1 -y1)-N-(oxetan-3-

yl)pyrazin-2-carboxamit
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o
SO
T
N§>\( ©
HN

!

Vi du 43 duoc didu ché tr 1-(6-clopyrazin-2-yl)-3,3-dimetyl-6-(2-
metylpyrimidin-5-yl)indolin-2-on (Vi du 2a) v6i 3-oxetanamin twong tu véi vi du 2b
d4 tao ra hop chit néu & d& muc (46%) dudi dang chit rin mau tréng. MS (m/z) =
431,3 [(M+H)"].

Vi duy 44

N—(tert-butyl)-6-(3,3-dimetyl-6-(2-mety1pyrimidin-5-yl)-2-oxoindolin-l-yl)pyrazin-

2-carboxamit

(0]
N
T

Vi du 44 dugc didu ché tir 1-(6-clopyrazin-2-yl)-3,3-dimetyl-6-(2-
metylpyrimidin-5-yl)indolin-2-on (Vi du 2a) véi tert-butylamin twong tu v6i vi du 2b
dé tao ra hop chét néu & d& muc (55%) dudi dang chit rén mau vang. MS (m/z) =
431,4 [M+H)"].

Vidu 45

4-(3,3-dimetyl-6-(2-metylpyrimidin-5 -yl)-2-oxoindolin-1-y1)-N, 1-dimetyl- 1H-

imidazol-2-carboxamit

(6]
N
l
A a
N
/ H N\

a) 1-(4-Bromo-1-metyl-1 H-imidazol-2-y1)-2,2,2-tricloetanon
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i
N Lo
/ Ci
Cl” i
Bb sung N-bromosucxinimit (1,53g, 8,62mmol, duong lugng: 2) vao dung
dich chira 2,2,2-triclo-1-(1-metyl- 1H-imidazol-2-yl)etanon (0,98g, 4,3 Immol, duong
lugng: 1) trong tetrahydrofuran kho (17,2ml) & nhiét 6 -15°C. Sau do6 khudy hdn hop
nay & nhiét d§ trong phong trong 20 gio va cd hdn hop trong diéu kién chan khong.
Tinh ché phan cin bing séc ky trén silicagel dé tao ra san phim mong mudn duéi

dang chét rin mau vang nhat (331mg, 25%).

b) Metyl 4-bromo-1-metyl- 1H-imidazol-2-carboxylat

Br

Gia nhiét huyén phu chira 1-(4—bromo-l-metyl-1H-imidazol-2-yl)-2,2,2-
tricloetanon (0,266g, 868umol, duong luong: 1) trong metanol (1,11g, 1,41ml,
34,7mmol, duong lugng: 40) dén nhiét do hdi luu trong 3 gid sau d6 & nhiét do trong
phong qua dém. B4 sung natri metoxit (15,6mg, 16,1pl, 86,8pmol, duong lugng: 0,1)
vao hdn hop phan tng va tiép tuc khudy & nhiét do trong phong trong 3 gidr. Cb hon
hgp phén ung trong diéu kién chan khong. Tinh ché phén cin bang sic ky trén
silicagel dé tao ra san phém mong mudn dudi dang chét rén mau nau nhat (155mg,
81%). MS (m/z) = 219,1, 221,1 [(M+H)].
¢) 4-Bromo-N,1-dimetyl- 1H-imidazol-2-carboxamit

&
an .
X

B4 sung timg giot trimetyl nhom 2M trong toluen (582ul, 1,16mmol, duong
luong: 3) (bién dbi khi nhe) vao huyén phu chira metylamin hydroclorua (78,6mg,
1,16mmol, duong lugng: 3) trong dioxan (3,88ml) va khudy hdn hop trong 30 phut &
nhiét d6 trong phong. Sau do bd sung metyl 4-bromo-1-metyl-1H-imidazol-2-
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carboxylat (0,085g, 388pumol, duong luong: 1) vao va gia nhiét hén hop dén nhiét do
hdi lvu qua dém. Dung hdn hop phan Gng bing 120ul nuéc (giai phong khi manh) va
khuéy hén hop trong 15 phut & nhiét d6 trong phong. Sau do6 bd sung natri sulfat vao
va tiép tuc khudy trong 1 gio. Loc huyén phu va ria bing diclometan va
diclometan/metanol 9:1. C6 dung dich thu dugc trong diéu kién chan khong.

Tinh ché phén cin bang séc ky trén silicagel dé tao ra san phim mong mudn
du6i dang chit rin mau tring (51mg, 60%). MS (m/z) = 218,1, 220,1 [(M+H)'].
d 4G ,3-dimetyl-6-(2-metylpyrimidin-5 -yl)-2-oxoindolin-1-y1)-N,1 -dimetyl-1H-

imidazol-2-carboxamit

Ao

0

N

oy
NJYO
/ HN._

Vi du 45d duoc diéu ché tir 3,3-dimetyl-6-(2-metylpyrimidin-5-yl)indolin-2-
on (tir W02014/202493 Al) v6i 4-bromo-N,1-dimetyl-1H-imidazol-2-carboxamit
twong tu v6i vi du 23b dé tao ra hop chit néu & dé& muc (73%) dudi dang chét rin

mau tring. MS (m/z) = 391,3 [(M+H)"].
Vidu 46

4-(3,3 -dimetyl-6-(2-metylpyrimidin-5 -yl)-2-oxoindolin-1-y1)-N,N, 1 -trimetyl-1H-

imidazol-2-carboxamit

A

0
N
&
N/”\fo
/
/N\

a) 4-Bromo-N,N,1 -trimetyl- 1H-imidazol-2-carboxamit
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Vi du 46a dugc diéu ché tir metyl 4-bromo-1-metyl-1H-imidazol-2-carboxylat
(Vi du 45b) v6i dimetylamin hydroclorua twong tw v6i vi du 45¢ @8 tao ra hop chét
néu & d& muc (22%) dudi dang chat rén mau tring. MS (m/z) = 232,0, 234,0
[(M+H)"].

b) 4-(3,3-dimetyl-6-(2-metylpyrimidin-5 -yl)-2-oxoindolin-1-yl)-N,N, 1-trimetyl-1H-

imidazol-2-carboxamit

(o)
N
|
)\N/ 2/N\ JNYO
/
/N\
Vi du 46b dugc didu ché tir 3,3-dimetyl-6-(2-metylpyrimidin-5-yl)indolin-2-
on (tir W02014/202493 A1) v6i 4-bromo-N,N, 1-trimetyl-1H-imidazol-2-carboxamit

twong tu voi vi du 23b 8 tao ra hop chét néu & dé muc (84%) dudi dang chét ran
mau tring. MS (m/z) = 405,3 [(M+H)"].

Hién nay di phét hién ra rang hop chét c6 cong thuc I ¢o thé duoc sir dung dé

didu tri cac bénh CNS.
Thir nghiém sinh hoc va dit liéu

Hop chét duge md ta c6 cong thire I lam giam mirc 46 tang van dong kich thich
béi L-687,414. Mitc d0 ndy dugc danh gid bang cch st dung hé théng theo ddi hoat
tinh & dong vat Digiscan 16 trén may tinh (Omnitech Electronics, Columbus, Ohio)
d2 dinh lwong hoat tinh van dong. Céc con vt duoc giit trong chu ky 12 gio sang/tdi
va céc thir nghiém dugc thuc hién trong giai doan sang. M3i budng theo ddi hoat tinh
gbm c6 hp Plexiglas (41x41x28cm; chiéu rongx chidu daixchiéu cao) ¢6 16p 16t mun
cua trén san ¢6 cc chim tia cam bién hdng ngoai ngang va doc khong nhin thay duoc
bao quanh. C4c hop thir nghiém dugc chia béi cac dudng cit chéo Plexiglas tao cho
mdi con chudt nhit mot khong gian di chuyén kich thuge 20x20 cm. Céac 16ng dugc
ndi véi mdy phan tich Digiscan li€n két v6i may tinh ma khong nging thu thap thong
tin vé trang thai chum tia. Hd so vé su gisn doan chum tia pin quang dién dbi véi
timg con vat dugc ghi chép mdi 5 phut trong sudt thoi gian cua phién thir nghi€ém va

tdng cong 6 giai doan dau tién duge st dung lam thong s6 cubi cing. Tt nhit 8 con
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chudt nhit dugc st dung trong mdi nhém diéu tri. Hop chit dugc ding trong mang
bung 15 phut trude khi tiém dudi da 50mg/kg L-687,414. Sau d6 chudt nhét.duqc
chuyén tr 16ng nudi nhdt chung dén cic budng ghi thong tin trong pha quen thude 15
phut cho phép tiép xtic tu do v6i moi trudng méi. Hoat tinh nay sau d6 dugc ghi chép
trong thoi gian 30phut. % uc ché su tang van dong kich thich béi L-687,414 dugc
tinh theo dang thic:

((Chét din thudc + hoat tinh ngang L.-687,414 — thudc + hoat tinh ngang L-
687,414)/chat din thudc + hoat tinh ngang L-687,414) x 100

Cac gia tri IDso, dugc xac dinh dudi dang liéu timg hop chét tao ra 50% uc ché
sy tang van dong kich thich boi L-687,414, dugc tinh bing cach phan tich hdi quy
tuyén tinh s6 lidu d4p tmg lidu bang cach st dung chuong trinh trong thich trén may

tinh dua trén Excel.

Do sb liéu khong duge phong doan trude 1a duge phan chia mdt cach binh
thuong, cc nhém dugc diéu tri béng hop chét thir nghiém dugc so sanh vé mit théng
K6 v6i nhom d6i chimg (dugc didu tri bing chét dAn thubc) bang cach sir dung kiém
dinh Mann Whitney U mot dau. Trong khoa hoc théng ké, kiém dinh Mann—Whitney
U (con goi la kiém dinh Mann—Whitney—Wilcoxon (MWW) hogc Wilcoxon rank-
sum) 1a kidm dinh gia thiét théng ké khong thong sé dé danh gid xem mot trong hai
mau trong cac quan sat doc 14p co xu huéng c6 gid tri 16n hon so vGi miu con lai hay
khong. Day 1a mét trong cac kiém dinh y nghia khong thong s6 phd bién nhét. Gia tri
p néu xac suét trong d6 hai nhém khac nhau mot cach dang ké va gia tri < 0,05 thuong
duge chip nhan 12 chi tiéu, d& xuit rang c6 > 95% co hoi 1a hai nhém thuc su khac
nhau. Gié tri P néu trong bang 1 1a mot dau do chi ¢ su giam van dong la dugc mong
doi va dugc thir nghiém (Mann, H. B., Whitney, D. R. (1947), “On a Test of Whether
one of Two Random Variables is Stochastically Larger than the Other”, Annals of
Mathematical Statistics, 18 (1), 50-60).

X4c dinh hoat tinh truyén adenosin

Pé do hoat tinh truyén adenosin cta cac té bao dong vat c6 va ENT-1, cac té
bao 6n dinh biéu hién chét truyén ENT-1 & chudt nhit dugc dan trén dia vao ngay 1

trong dia nudi cdy 96 giéng & mat d6 1a 60000 té bao/giéng, trong moi trudng
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DMEM/F12 hoan thién dugc cung cép glutamax, FBS 10% va puromyxin 10 pg/ml.
Vao ngay 2, mdi trudmg ndy duge hutra va cac té bao dugoe rira hai 1an béng chit dém
hép thu (Hepes-Tris 10mM, d6 pH = 7.4 chira NaCl 150mM, CaCl, 1 mM, KCl
2,5mM, MgSO;4 2,5mM, D-glucoza 10mM) (UB). Déi véi cac thit nghiém e ché,
cac té bao sau d6 dugc 0 & nhiét d trong phong véi hop chit c6 DMSO 1% cubi
cung & cac ndng d6 khac nhau. Mtrc do hép thu khong ddc hiéu duge xac dinh khi ¢c6

mit S-(4-Nitrobenzyl)-6-thioinosin 10pM (NBTI, Sigma Cat #N2255).

Sau d6, dung dich chua [2,8-°H]-adenosin 6nM (40Ci/mmol, American
Radiolabeled chemicals Inc, Cat #ART 0287A) dugc bd sung ngay 1p tirc vao cac
giéng. Sau d6 céc dia duge u trong 20 phut co 14¢ nhe va phan ung duoc dung bing
céch hut hdn hop va rira (ba l4n) bang UB lanh nhu dé. Céc t& bao dugc lam tan bing
cach bd sung chét 1ong nhép nhay, lic 3 gio va hoat tinh phong xa trong cac té bao
duge ude luong bang cach st dung thiét bi dém nhép nhéay dang vi dia (TopCount
NXT, Packard).

Bang 1

T4c dung ctia hop chit c6 cong thirc I dén viée e ché ENT1

ENTI, hap thy

Thir £, Hop chét ¢6 cong :
nghiém Cau truc thac Ia gsegl?jﬁ’)

1 /@/@; IA 0,0195

2 /T;N ] % TIA 0,0280

IA 0,0314
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4 T oex IA 0,5127
5 O b;@fJ TA 0,3823
6 ;Q/C‘f(x% ° P IA 0,0300
7 /mﬁf(%%$ IA 0,0884
8 mr% i IA 0,4511
9 0 b\ﬁ/ 1A 0,1957
10 0 bx IA 0,1969
i1 Aﬂ/@fx\ IA 0,1230
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12 ' \ IA 0,9268
N X
&
N\/‘ _
13 e (é IA 0,7665
O
SRS
14 = (é IA 0,1860
/
15 e (L IA 0,3909
g k ﬁ
16 oL IB 0,2410
N \ / o]
17 Iy - 1B 0,5366
\ °
/N\
18 oy IB 0,0784
N \ / (o]
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19 IC 0,7251
N MO
N /N\
20 )@/Qfé; IC 0,1203
\N / &\(o
21 /@/CE/%\N ID 0,9641
22 )@/@&\ IE 0,0085
N \ y NH
o]
23 A — IE 0,3735
\ M
/
24 Py o~ IE 0,0458
H V4
25 /( N IE 0,0499
W\
N
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26 PNy < IE 0,2526
\_/

27 )Q/@E% \ IE 0,0148
N \/ NH

28 1] -\ IE 0,3507
N’ \/ Ne—o

29 %@/@e/% IE 0,5846

I

30 N\/l W IF 0,6083
N’ '}‘/ N~

31 S i IF 0,2020
S r\‘\/ D

32 e r IF 0,4773
A ()

33 IF 0,5588
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34 pe -~ IG 1,1400
/ﬂ ( "
35 pe ~ IG 0,5337
" 7
AN "
36 U7 A li-a 0,6373
&Y
37 /g% Ti-b 0,6681
N
38 )Q/Gf/% O Ti-c 0,2390
39 7@6% ° IA 0,0764
A }%\/ ~J
T 234
40 y @\(O IA 0,3
HN\O<F
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41 g - . IF 0,4132
o~
N\/ ] _
42 L b\( IA 0,1286
HN\O
43 g b\( 1A 0,3194
HN\CO
44 ):N ] %}\(0 IA 0,2426
HN\é
45 /O/in H 0,0210
/)Y\
46 I IH 0,0469
r X
Bang 2
Téac dung cua hop chit c6 cong thic I dén viéc 1am giam muc do tang van dong
kich thich b&i L-687,414
nrlﬁ?érm ‘ Miuc @0 tang van dong lgich thich boi L-687,414
gt Lidu ip [mg/kg] Uc ché, ip [%] Gié tri P
2 30 ip 97,5 0,00008
7 30 ip 88,1 0,00008
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11 30ip 98,4 0,00008
16 30ip 94,6 0,00008
22 30ip 95,6 0,00008
24 30ip 99,1 0,00008
29 30ip 93 0,00008

Nhu dugc d& cép trén day, mot sd hop chét di dugc thir nghiém trong

SmartCube®, hé théng phan tich dugc PsychoGenics Inc nghién ctru phat trién.

SmartCube® duge st dung dé so sénh dAu hiéu hanh vi cua hop chét thir nghiém
véi co s6 dit lidu v& céc du hiéu hanh vi thu dugce tir mot tép hop 16n cac thudc chuin
dugce phé chuin vé mat 14m sang, dugc chia nhom trong mdi chi dinh. Bang cich nay,
téc dung duge Iy thin kinh clia hgp chat thir nghiém c6 thé dugc dy doan nho tinh
twong tu véi cac nhém hop chét chinh, nhw chat chéng loan than kinh, gidm lo 4u va
céc chit chéng trAm cam. Phuong phép nay thich hop mot cach 1y twéng cho vice
sang loc céac tap hop cac thudc hién dang c6 hodc cac thubc dy phong c6 duoc ly than
kinh chua duoc biét dén truée do, cb thé xtc tién su phat trién cua cac phuong phéap

didu tri m&i va ngoai mong doi cho céc r6i loan tdm than.

Mot s& hop chét theo sang ché dugc tiém trong mang bung ¢ cac lidu khac nhau
15 phut trude thi nghiém. ft nhit 8 con chudt nhét dugc sir dung trong mdi nhém
didu tri. Cac video sd ctia cac dbi twong duge xir Iy bang céc thut ton thi gidc may
tinh d& khai can trén 2000 s& do phu thudc bao gdm tdn suét va khoang thoi gian cia
nhiéu trang thai hanh vi khéac nhau. Cac két qua phan loai nay dugc biéu thi du6i dang
bidu dd cot cho mdi hop chét va liéu (mg/kg), truc Y chi xéc suét twong ddi ma hop

cht thir nghiém s& cho thiy dd hiéu nghiém trong chi dinh CNS cu thé.

Hop chét theo séng ché cho thdy cac d4u hiéu tuong ty voi céc du hiéu cua
céc chat chéng loan than kinh khéong dién hinh. Phép phan tich doc 18p duge tién hanh
trén dir liéu khong dugc phan loai dé x4c dinh tinh twong tu cuia cdc hop chit vi du
61 v6i céc lidu c6 hoat tinh ciia cc chit chéng loan than kinh khong dién hinh da
biét. D4i v6i phép phan tich nay, cic tac gia sang ché str dung tbc do sai biét lam sd
do kha ning tach ra gitta hai thudc, tirc 12 "kha ning phén biét" cua mot thube véi
thubc khéc. Téc do bing 50% (hodc 0,5) tuvong g v6i kha ndng phan bict bang
khong. Dit liéu theo kinh nghiém da cho thdy rang tdc dd ngudng vé viéc tach an toan

n3m trén khoang 16n hon 70% tirc 13, hai thubc cho thiy tbc do sai biét bang 70%
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hozc thdp hon dugc coi 1a twong ty, trong Kkhi d6 tbc do sai biét cao hon 70% chi ra
rang hai thubc nay khong tuong tu. Bang duéi déy cho thiy viéc phan tich tinh twong
tu cua cac hop chét dugc chon theo sang ché dbi v6i mot sb chat chbng loan than kinh
khong dién hinh. Trong hiu hét cac truong hop, hop chét vi du cho thdy tinh tuong

tw v6i risperidon, clozapin va olanzapin vdi tbc do sai biét < 0,70.
Bang 3

Phan tich tinh twong tw cua hop chét c6 cong thuc I thé hién tac dung trong

SmartCube®

Vi du Clozapin Olanzapin Risperidon

i (1,0mg/kg) (0,25mg/kg) (0,06mg/kg)
2 (3mg/kg) 0,54 0,51 0,63
7 3mg/kg) 0,57 0,61 0,59
11 (3mg/kg) 0,57 0,57 0,64
16 (3mg/kg) 0,56 0,54 0,52
24 (3mg/kg) 0,61 0,69 0,65
29 (5mg/kg) 0,60 0,67 0,63

Do d6, c6 thé gia st ring cac hop chét theo sang ché ¢6 @6 hiéu nghiém tuong

tur nhu céc chét chéng loan than kinh khong dién hinh da biét.

Hop chit c6 cong thire (I) va cac mudi duoc dung ciia nd co thé duoc st dung
lam thudc chita bénh, vi dy, dudi dang dugc pham. Dugc phim c6 thé dugc dung qua
dudng miéng, vi du, duéi dang vién nén, vién nén bao phin, vién bao duong, vién
nang gelatin cliing va mém, dung dich, nhii twong hodc huyén phu. Tuy nhién, viéc
dung ciing co thé ¢6 tac dung qua dudng truc trang, vi du, dudi dang thudc dan, hodc

ngoai duong tiéu hoa, vi du, dudi dang dung dich tiém.

Hop chét c6 cong thie (I) va cac mudi dugce dung cia né ¢o thé duge xtt Iy véi
c4c chét mang tro vé mat duoc ly, vO co hodc hitu co dé san xuét ra dugc phém.
Lactoza, tinh bdt ngd hodc cac din xuAt cia ching, bot talc, axit stearic hodc cac mubi
ctia n6 va chit tuong tu c6 thé duoc st dung, vi dy, lam cac chit mang nhu vay dung
cho vién nén, vién nén bao phin, vién bao duong va vién nang gelatin ctimg. Cac chat
mang thich hgp cho vién nang gelatin mém 13, vi du, dAu thuc vat, sap, chit béo, ruou
da chirc ban ran va 16ng va dang tuong tu; tuy nhién, tly thudc vao ban chét ctia hoat
chét, khong co chit mang nao thuong dugc yéu ciu trong trudng hop vién nang

gelatin mém. Cac chat mang thich hop dé san xuat dung dich va si rd 13, vi dy, nudc,
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rugu da chic, sucroza, duong nghich dao, glucoza va chét tuong tu. Chét b tro, nhu
rugu, rugu da chire, glyxerol, dAu thuc vat va dang tuong tu, co thé duoc sir dung cho
dung dich tiém chira nu6e chira mudi d& tan trong nude cia hop chét c6 cong thirc
(D), nhung thong thudng 13 khong cAn thiét. Cac chat mang thich hop cho thudc dan
13, vi du, diu tu nhién hodc diu d3 hoa cimg, sap, chét béo, rugu da chic ban long

hoic 1ong va dang tuong tu.

Ngoai ra, dugc phém ¢6 thé chira chit bao quan, chét hoa tan, chét 6n dinh, chét
thAm ué6t, chit nhi hoa, chit 1am ngot, chét tao mau, chét tao huong Vi, mudi dé thay
dbi ap suét thAm thiu, chit dém, chét giéu vi hodc chét chéng oxy hoa. Ching ciing
c6 thé chira ca cac chat c6 gié tri vé mijt tri liéu khéc.

Nhu duoc dé cap & trén, thudc chita bénh chira hop chét c6 cong thire (I) hodc
cac mubi duoc dung ctia né va ta duge tro cho tac dung tri liéu cling 1a mot dbi tuong
ciia sang ché, nhu 1 quy trinh @ san xuét cac thudc chita bénh nay bao gdm budc
dem mot hodc nhiéu hop chét c6 cong thic T hodc céac mubi dugc dung clané va, néu
mudn, mot hodc nhiéu chét cé gia tri v& mat tri liéu khac vao dang liéu luong thao
dugc cung v4i mot hodc nhiéu chit mang tro vé mat tri liéu. Hop chét c6 hoat tinh

ciing c6 thé duge sir dung dudi dang tién dugc chat cua ching.

Nhu ciing dugc d& cap & trén, viéc st dung hop chét ¢6 cong thirc (I) dé bao ché
thudc chita bénh c6 tac dung trong viéc ngin ngura va/hodc diéu tri cac bénh dugc

trich din trén day cling 1a dbi twong cla sang ché.

Liéu lugng nay c6 thé thay dbi trong cac giéi han rong va tht nhién s& dugc bién
ddi thich hop vdi timg yéu cAu riéng & trong timg trudng hop cu thé. Nhin chung,
liéu lwong hiru hiéu dé dung qua dudng miéng hodc ngodi dudng tiéu hoa 1a nim
trong khoang tir 0,01 dén 20mg/kg/ngay, voi liéu lugng tir 0,1 dén 10mg/kg/ngay
duoc uu tién d6i v6i tht ca cac chi dinh duge mo ta. Theo do, lidu luong hing ngay
cho ngudi 16n ¢6 cén nang 70kg nam trong khoang tir 0,7 dén 1400mg/ngay, t5t hon
1a tir 7 dén 7oomg/ngay.

Bao ché duge phdm chira hop chét theo sang ché:

Dugc phim dang vién nén sau dugc san xuét theo cach thong thuong:
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Thinh ohi mg/vién nén
anf phan 5 25 100 500
Hop chét c6 cong thire I 5 25 100 500
Lactoza khan DTG 125 105 30 150
Sta-Rx 1500 6 6 6 60
Xenluloza vi tinh thé 30 30 30 450

Magie Stearat 1 1 1 1

Tong cdng 167 167 167 831

Quy trinh sén xuht

Tron céc thanh ph?ln 1, 2, 3 va 4 va tao hat véi nudc tinh khiét.
Sy khd cac hat & nhiét do 50°C.
Cho céc hat di qua thiét bi nghién thich hop.

Bowo e

B6 sung thanh phén 5 va trdn trong ba phit; nén trén thiét bi nén thich hgp.

Duoc pham dang vién nang sau dugce san xuat:

Thinh ohi mg/vién nang
anfi phan 5 25 100 500
Hop chét c6 cong thirc I 5 25 100 500
Lactoza khan 159 123 148 -
Tinh b6t ngd 25 35 40 70
Bot Talc 10 15 10 25
Magie Stearat 1 2 2 5
Tbng cong 200 200 300 600

Quy trinh san xuht

1. Tron cac thanh phén 1, 2 va 3 trong mdy tron thich hop trong 30 pht.
2. B6 sung thanh phén 4 va 5 va tron trong 3 phut.
3. Nap vao vién nang thich hop.

Hop chit c6 cong thire I, lactoza va tinh bot ngd trudce tién dugce tron trong
mAy trdn va sau do trong may nghién nho. Hon hop duogc chuyén lai vao may tron;
bot talc dugce bd sung vao d6 va dugce tron Ky. Hdn hop nay dugc nap vao vién nang

thich hop bing may, vi du, vién nang gelatin cung.

Dugc phim dang dung dich tiém sau dugce san xuét:

Thanh phan mg/dung dich ti€ém.
Hop chét c6 cong thirc I 3
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Polyetylen Glycol 400 150
Axit axetic Via d}i diéu chinh d6 pH 5,0
Nuéce dung cho dung dich ti€ém biéu chinh dén 1,0 ml
Quy trinh san xuét

Hop chit c6 cong thic I duge hoa tan trong hdn hop cta Polyetylen Glycol
400 va nuéc ding dé tiém (phan). D6 pH duge diéu chinh dén 5,0 bing axit axetic.
Thé tich dugc diéu chinh dén 1,0ml bang cach bd sung lugng nude du. Dung dich
nay dugc loc, dugc lam day vao cac lo bang cach st dung luong du thich hop va duge

vO trung.
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YEU CAU BAO HO

1. Hop chét c6 cong thic:

trong do

A 13 phenyl ho#c nhém heteroaryl c6 ndm hogc sdu canh, chira mot hodc hai ngyén

t& N, dugc chon tu:

r‘/ :N NIN t/ lN =z H Z N “ | t/ j NI\
N\J U \N) LI NG N S . (S
s > > > 3 s oac 5

hozic nhém amit -C(0)-NR'R?, cing v6i hai nguyén tir cacbon lién k& tir nhém A, c6

thé tao ra vong ngung tu thém nita, dugc chon tur:

/I Z N
AN 0 o \I 0
N N NH

\ \ ,

5 , hodc

RI/R? doc 14p véi nhau 1 hydro, C1-C7 alkyl, C1-C7 alkyl duoc thé bang halogen, Ci-
C7 alkyl duogc thé bing hydroxy, -(CHz)2-C1-C7 alkoxy, oxetanyl, xycloalkyl, CHa-
xycloalkyl, trong d6 vong xycloalkyl tiry y dugc thé bang halogen;

hogc R! va R? ciing v6i nguyén tir N ma ching gan vao ¢6 thé tao ra nhom:

T

N

<

R3 13 hydro hodc C;1-C7 alkyl;
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cling nhu véi mudi duoc dung ctia nd, véi hdn hop triét quang, hoic véi chit dong
phan d6i anh vi/hoic chit ddng phan quang hoc va/hodc chét d6ng phan 13p thé tuong
ing cua no.

2. Hop chét theo diém 1, trong d6 hop chét nay c6 cong thic IA:

trong do:

RI/R? doc 1ap v6i nhau 12 hydro, C1-C7 alkyl, C1-Cr alkyl dugc thé bing halogen, C1-
C7 alkyl duoc thé bang hydroxy, -(CH):-Ci-C7 alkoxy, oxetanyl, xycloalkyl, CHa-
xycloalkyl, trong d6 vong xycloalkyl tuy y dugc thé bang halogen;

hoic R! va R? cing v6i nguyén tor N ma chiing gin vao c6 thé tao ra nhoém:

T

N

<

R3 12 hydro hogc C1-Cr alkyl;

cling nhu véi mudi dugc dung ciia nd, voi hdn hop triét quang, hodc voi chét dong
phan d6i anh va/hoic chit ddng phan quang hoc va/hodc chit ddng phan 14p thé twong
ung cua no.

3. Hop chét c cong thirc TA theo diém 2, trong d6 hop chét nay la:

6-(3,3 -dimetyl-6-(2-metylpyrimidin-5 -yl)-2-oxoindolin-1 -y1)-N,N-dimetylpyrazin-

2-carboxamit;

6-(3,3-dimety1-6-(2-metylpyrimidin-5-yl)—2-oxoindolin—l-yl)-N-metylpyrazin-Z-

carboxamit;

1-(6-(azetidin-1 -carbonyl)pyrazin-2-yl)-3,3 -dimetyl-6-(2-metylpyrimidin-3-
yl)indolin-2-on;
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6-(3,3-dimetyl-6-(2-metylpyrimidin-5 -yl)-2-oxoindolin— 1-y1)-N-metyl-N-(2,2,2-
trifloetyl)pyrazin-2-carboxamit;

6-(3,3-dimetyl-6-(2-metylpyrimidin-5 -yl)-2-oxoindolin-1 -yl)-N-(2-metoxyetyl)-N-
metylpyrazin-2-carboxamit;

6-(3,3-dimetyl-6-(2-metylpyrimidin-5 -yl)-2-oxoindolin-1-yl)-N-(2-
hydroxyetyl)pyrazin-2-carboxamit;

6-(3,3-dimetyl-6-(2-metylpyrimidin-5 -yl)-2-oxoindolin-1-yl)-N-(2-
metoxyetyl)pyrazin-2-carboxamit;

6-(3,3-dimetyl-6-(2-metylpyrimidin-5 -yl)-2-oxoindolin-1-y1)-N-(2,2,2-
trifloetyl)pyrazin-2-carboxamit;

6-(3,3-dimetyl-6-(2-metylpyrimidin-3 -yl)-2-oxoindolin-1 -yl)-N-isopropylpyrazin-2-
carboxamit;

6-(3,3 -dimetyl-6-(2-metylpyrimidin-5-y1)-2-oxo0 indolin-1-yl)pyrazin-2-carboxamit;
5-[3,3 -dimetyl-6-(2-metylpyrimidin-5 -yl)-2-oxoindol- 1-yl]-dimetylpyrazin-2-
carboxamit;

N-(tert-butyl)-5-(3,3 -dimetyl-6-(2-metylpyrimidin-5 -yl)-2-oxoindolin-1-yl)-N-
metylpyrazin-2-carboxamit;

1-(5-(azetidin-1 -carbonyl)pyrazin-2-yl)-3,3 -dimetyl-6-(2-metylpyrimidin-5-
yl)indolin-2-on;

5-(3,3 -dimetyl-6-(2-metylpyrimidin-5 -yl)-2-oxoindolin-1-yl)-N-(2 -metoxyetyl)-N-
metylpyrazin-2-carboxamit;

5-(3,3 -dimetyl-6-(2-metylpyrimidin-5 -yl)-2-oxoindolin-1 -yl)pyrazin-2-carboxamit;
N-xyclopropyl-6-(3,3 -dimetyl-6-(2-metylpyrimidin-5 -yl)-2-oxoindolin-1-
yl)pyrazin-2-carboxamit;

N-(3,3-difloxyclobutyl)-6-(3,3 -dimetyl-6-(2-metylpyrimidin-5 -yl)-2-oxoindolin-1-
yl)pyrazin-2-carboxamit;

N-xyclobutyl-6-(3,3 -dimetyl-6-(2-metylpyrimidin-5 -yl)-2-oxoindolin-1-yl)pyrazin-

2-carboxamit;
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6-(3,3-dimetyl-6-(2-metylpyrimidin-5-yl)-2-oxoindolin-1-y1)-N-(oxetan-3-

yl)pyrazin-2-carboxamit, hodc

N-(tert-butyl)-6-(3,3-dimetyl-6-(2-mety1pyrimidin—5-yl)-2-oxoindolin-l-yl)pyrazin-

2-carboxamit.

4. Hop chét theo diém 1, trong d6 hop chét nay c6 cong thic IB:

o
NF | N
/k\ '\)\\.N
R3
0
R2—N\
R IB

trong do:

RI/R? doc 1ap v6i nhau 13 hydro, Ci-Cy alkyl, Ci-C7 alkyl dugc thé bang halogen, Ci-
C7 alkyl duogc thé bang hydroxy, -(CHa)2-C1-Cs alkoxy, oxetanyl, xycloalkyl, CHa-
xycloalkyl, trong d6 vong xycloalkyl tiry y dugc thé bang halogen;

hoc R! va R? cliing v6i nguyén tir N ma ching gan vao ¢4 the tao ra nhém:

T

N

<

R3 13 hydro hodc Ci-C7 alkyl;

cling nhu véi mubi dugc dung cia no, véi hdn hop triét quang, hodc vdi chét dong
phén d6i anh va/hodc chit ddng phan quang hoc va/hodc chét ddng phan 13p thé twong
ung cia no.

5. Hop chét c6 cong thirc IB theo diém 4, trong d6 hop chét nay 1a:
2-(3,3-dimetyl-6-(2-metylpyrimidin—5-y1)—2-0xoindolin-1-y1)—N—metylpyrimidin-4-
carboxamit;

2-(3,3-dimetyl-6-(2-metylpyrimidin-5 -yl)-2-oxoindolin-1 -y1)-N,N-dimetylpyrimidin

-4-carboxamit, hoac
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2-(3,3-dimetyl-6-(2-metylpyrimidin-5-yl)-2-oxoindolin-1-y1)-N,5-

dimetylpyrimidin-4-carboxamit.

6. Hop chit theo diém 1, trong d6 hop chét nay c6 cong thic IC:

0
~ N
)\\ I /&N
3
. N%ﬁo
RE—N
R' IC

trong do:

RI/R? ddc lap véi nhau 13 hydro, C1-Cy alkyl, C1-C7 alkyl duge thé biang halogen, Ci-
C7 alkyl duogc thé bing hydroxy, -(CHz),-C1-C7 alkoxy, oxetanyl, xycloalkyl, CHo-
xycloalkyl, trong d6 vong xycloalkyl tury y duge thé bang halogen;

hogc R! va R? cing v6i nguyén tir N ma ching gan vao c6 thé tao ra nhom:

T

N

9

R3 14 hydro hodc Ci-C7 alkyl;

cling nhu voi mubi duoc dung cta nd, voi hdn hop triét quang, hodc véi chit dong
phan dbi anh va/hogic chét ddng phan quang hoc va/hodc chit ddng phén 1ap thé tuong
ing cta no.

7. Hop chét c6 cong thirc IC theo diém 6, trong d6 hop chét nay la:

4-(3,3-dimetyl-6-(2-metylpyrimidin-5 -yl)-2-oxoindolin-1-yl)-N,N-

dimetylpyrimidin-2-carboxamit, hoéc

4-(3,3-dimetyl-6-(2-metylpyrimidin-5 -yl)-2-oxoindolin-1-yl)-N-metylpyrimidin-2-

carboxamit.

8. Hop chét theo diém 1, trong d6 hop chét nay c6 cong thirc ID:
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(0]
NZ | N
A N
R =~
(0]
RE—N
\R1 H)

trong do:

RI/R? déc 1ap v6i nhau 12 hydro, C1-C alkyl, C1-C7 alkyl dugoe thé bang halogen, Ci-
C7 alkyl dugc thé bing hydroxy, -(CHz)2-C1-C7 alkoxy, oxetanyl, xycloalkyl, CH»-
xycloalkyl, trong d6 vong xycloalkyl tiry y dugc thé bang halogen;

hoic R! va R? ciing v6i nguyén tir N ma chiing gin vao c6 thé tao ra nhom:

T

N

<

R? 12 hydro hogc C1-C alkyl; cling nhu v6i mudi duoc dung cta n6, voi hdn hop triét
quang, hodc vdi chét ddng phan dbi anh va/hoic chit ddng phan quang hoc va/hodc

chét ddng phan 1ap thé tuong g ctia no.

9. Hop chét c6 cong thirc ID theo diém 8, trong d6 hop chét nay 13 6-(3,3-dimetyl-
6-(2-metylpyrimidin-5 -yl)-2-oxoindolin-1 -y1)-N,N-dimetylpyridazin-3 -carboxamit.

10. Hop chét theo diém 1, trong d6 hop chét nay c6 cong thirc IE:

trong do:

RY/R? ddc lap v6i nhau 1a hydro, Ci-C alkyl, Ci1-C7 alkyl dugc thé bang halogen, Ci-
C7 alkyl duoc thé bing hydroxy, -(CH2)2-C1-Cs alkoxy, oxetanyl, xycloalkyl, CH»-
xycloalkyl, trong d6 vong xycloalkyl tiy y duoc thé bang halogen;
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hodc R! va R? cling v6i nguyén tir N ma chung gin vao c6 thé tao ra nhom:

T

N

<

R? 13 hydro hogc Ci1-Cr alkyl;

cling nhu véi mudi duge dung cua no, voi hdn hop triét quang, hodc voi chit déng
phan d6i anh va/hoic chit ddng phan quang hoc va/hodc chét ddng phan 14p thé twong
{rng cua no.

11.  Hop chit c6 cong thirc IE theo diém 10, trong d6 hop chét nay la:
6-(3,3-dimetyl-6-(2-metylpyrimidin-5 -yl)-2-oxoindolin- 1-yl)-N-metylpicolinamit;
6-(3,3-dimetyl-6-(2—mety1pyrimidin-5-yl)-2—oxoindolin-l—yl)-N,N-
dimetylpicolinamit;

N-xyclopropyl-6-(3,3 -dimetyl-6-(2-metylpyrimidin-5 -yl)-2-oxoindolin-1-
yl)picolinamit;

N-(xyclopropylmetyl)-6-(3,3 -dimetyl-6-(2-metylpyrimidin-35 -yl)-2-oxoindolin-1-
yl)picolinamit;
6-(3,3-dimetyl-6-(2-metylpyrimidin-5-yl)-2-oxoind01in-1-yl)picolinamit;
6-(3,3-dimetyl-6-(2-metylpyrimidin-5-y1)-2-oxoindolin—1-yl)-N,3-
dimetylpicolinamit;

6-(3,3-dimetyl-6-(2-metylpyrimidin-5 -yl)-2-oxoindolin-1-y1)-N,N,3-
trimetylpicolinamit; hodc
6-(3,3-dimetyl-6-(2-mety1pyrimidin—5-yl)-2-oxoindolin—l-yl)-N,N-
dimetylnicotinamit.

12.  Hop chét theo diém 1, trong d6 hop chét nay c6 cong thirc IF:
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o
z | N
/k\N 7 \
R\
o)
RE—N
\R1 IF

trong do:

RI/R? ddc 14p véi nhau 12 hydro, C1-C7 alkyl, C1-C7 alkyl dugc thé bang halogen, C1-
C7 alkyl dugc thé bing hydroxy, -(CHz)2-Ci-C7 alkoxy, oxetanyl, xycloalkyl, CHa-
xycloalkyl, trong d6 vong xycloalkyl tiry y dugc thé bang halogen;

hoic R! va R? cing v6i nguyén t&r N ma ching gin vao c¢6 thé tao ra nhoém:

T

N

%

R3 13 hydro hodc C1-C7 alkyl;

cling nhu véi mubi dugc dung cia nd, véi hdn hop triét quang, hodc vdi chét dong
phén d6i anh va/hoic chit ddng phan quang hoc va/hodc chét ddng phan 14p thé twong
ung cua no.

13.  Hop chét c6 cong thirc IF theo diém 12, trong d6 hop chét nay 1a:
5-(3,3-dimety1-6-(2-metylpyrimidin-5-yl)-2-oxoindolin—l-yl)-N,N-
dimetylnicotinamit;

1-(5-(azetidin-1-carbonyl)pyridin-3 -yl)-3,3-dimetyl-6-(2-metylpyrimidin-5-
yl)indolin-2-on;
5-(3,3-dimetyl-6-(2-mety1pyrimidin-5-yl)-2-oxoindolin-1-y1)-N-(2,2,2-
trifloetyl)nicotinamit;
5-(3,3-dimety1-6-(2-metylpyrimidin—5-yl)-2-oxoindolin—l-yl)-N-metylnicotinamit;
hodc

5-(3,3-dimetyl—6-(2-metylpyrimidin-5-yl)-2-oxoindolin—1-y1)-N,2-

dimetylnicotinamit.
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14.  Hop chét theo diém 1, trong d6 hop chét nay c6 cong thic IG:

o
z | N
)% 74 \
R
o
R"’—-N\
R'  IG

trong do:

RI/R? ddc lap v6i nhau 13 hydro, Ci-Cs alkyl, Ci-Cr alkyl dugce thé bang halogen, C1-
C7 alkyl duoc thé bang hydroxy, -(CHz)2-C1-C7 alkoxy, oxetanyl, xycloalkyl, CHz-
xycloalkyl, trong d6 vong xycloalkyl tuy y dugc thé bang halogen;

hoic R! va R? cling v6i nguyén tir N ma ching gin vao c6 thé tao ra nhom:

T

N

<

R3 13 hydro hodc C;1-C7 alkyl;

cling nhu véi mudi dugce dung cta nd, véi hdn hop triét quang, hodc voi chét dong
phéan d6i anh va/hoic chit ddng phan quang hoc va/hodc chét ddng phan 14p thé tuong
ung cua no.

15.  Hop chét cé cong thirc IG theo diém 1, trong d6 hop chét nay 1a:
4-(3,3-dimetyl-6-(2-mety1pyrirnidin—5-yl)-2-oxoindolin-1-y1)-N,6-
dimetylpicolinamit; hodc
4-(3,3-dimetyl-6-(2-metylpyrimidin-5-yl)-2-oxoindolin-1-yl)—N-metylpicolinamit.

16.  Hop chét theo diém 1, trong d6 hop chét nay c6 cong thirc TH:
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trong do:

R!/R? d6c 1ap vé6i nhau 13 hydro, C1-C7 alkyl, Ci-Cs alkyl duoc thé bang halogen, Ci-
C7 alkyl duge thé bang hydroxy, -(CH2)2-Ci-C7 alkoxy, oxetanyl, xycloalkyl, CH-
xycloalkyl, trong d6 vong xycloalkyl nay tuy y dugc thé bang halogen;

hoic R! va R? cling véi nguyén tir N ma chiing gin vao c6 the tao ra nhom:

T

N

9

R3 13 hydro hodc C1-C7 alkyl;

ciing nhu voéi mubi duge dung ctia né, voi hdn hop triét quang, hodc véi chét déng
phan d6i anh va/hogc chét ddng phan quang hoc va/hodc chét ddng phan 1ap thé tuong
ung cua no.

17.  Hop chét c6 cong thitc IH theo diém 16, trong d6 hop chét nay 1a:
4-(3,3-dimetyl-6-(2-metylpyrimidin-5-yl)-2-oxoindolin-1-yI)-N,1 -dimetyl-1H-
imidazol-2-carboxamit, hodc
4-(3,3-dimetyl-6-(2-metylpyrimidin-5-yl)-2-oxoindolin-1-y1)-N,N, 1 -trimetyl-1H-
imidazol-2-carboxamit.

18.  Hop chét theo diém 1, trong d6 hop chét nay c6 cong thirc Ii,

trong d6 A 12 phenyl hogc nhém heteroaryl ¢6 ndm hogc sdu canh, chira mdt hodc hai
ngyén tit N, va nhém amit -C(O)-NR'R? cing véi hai nguyén tir cacbon lién ké tir

nhém A tao thanh vong ngung tu thém nita.

19. Hop chét ¢6 cong thirc Ii theo diém 1, trong d6 hop chét nay la:

0
(o] (o] A N
N N N N |
/kN/ Q(o )\N/ Qﬁo N /\ \
= NH
N\ N\
li-a, Ii-b,
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20.  Hbn hgp cta hop chét c6 cong thirc I theo diém bAt k¥ trong sd cac diém tir 1
dén 19 cung véi chét chdng loan than kinh, chét chéng trdm cam, gidm lo du hosc
chét 8n dinh tAm trang da biét ¢6 ban trén thi truong.

21. Hbn hop theo diém 20, trong d6 thudc chéng loan thin kinh c6 ban trén thi
tredng 13 olanzapin, clozapin, risperidon, aripiprazol hodc ziprasidon.

22.  Hbn hop theo diém 20, trong d6 thudc chéng trdm cam c6 ban trén thi trudng
13 citalopram, escitalopram, paroxetin, fluoxetin, sertralin, duloxetin, milnacipran,
venlafaxin, hodc mirtazapin.

23. Hbn hop theo diém 20, trong do6 thubc giam lo du c6 ban trén thi truong 1a
alprazolam, chlordiazepoxit, clonazepam, diazepam, estazolam, eszopiclon,
zaleplon, zolpidem, pregabalin hodc gabapentin.

24.  Hbn hgp theo diém 20, trong d6 chét 6n dinh tdm trang c6 ban trén thi trudng
1a carbamazepin, lamotrigin, lithium, va axit valproic.

25. Quy trinh didu ché hop chit c6 cong thuc I nhu duge mo ta theo diém bét ky
trong sd céc diém tir 1 dén 19, quy trinh nay bao gbm budc:

a) cho hop chét c6 cong thic:

phan ung véi hop chét c6 cong thuc:
Y-A(R?)-C(0)-NR!R? 2

8 tao ra hop chét c6 cong thire:

trong d6 Y 1a Cl, Br hodc I va cac nhém khéc c¢6 nghia nhu duge md ta & trén va,

néu mudn, chuyén héa hgp chat thu duge thanh mudi cong axit dugc dung; hodc
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b) cho hop chét co6 cong thuc:

phan tmg véi HNR'R?
bing cach aminocarbonyl hoa khi c6 mat chit xuc tac feroxen-paladi, véi ngudn
cacbon monoxit, wu tién Molybden-hexacarbonyl hogc véi khi CO (5Mpa) dé tao ra

hop chét c6 cong thirc:

trong d6 X 1a Cl hodc Br va cac nhém khac c¢6 nghia nhu duge md ta & trén, va,
néu mudn, chuyén hoa hop chat thu dugc thanh mudi cong axit dugc dung; hodc

¢) amit héa hop chét c6 cong thuc:

vGi HNR'R?
bang cach sit dung chét hoat héa, dugc vu tién 18 HATU hodc TBTU, dé tao ra hop

chét c6 cong thuc I:
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trong d6 cdc nhom c6 nghia nhu dwge mo ta o trén, va,
néu mudn, chuyén héa hop chat thu duge thanh cac muoi cdng axit dugc dung.

26. Dugc phim chira hop chit theo diém bt ky trong sb cac didm tir 1 dén 19 va chit
mang c6 hoat tinh tri ligu dé @iéu tri cac bénh CNS lién quan dén céc triéu chimg tich
cuc (loan than kinh) va céc triéu chung tiéu cuc cia bénh tam than phan liét, chung
lam dung thudc, nghién rugu va thudc, rdi loan 4m anh cudng ché, suy giam nhan
thuc, rbi loan ludng cuc, r6i loan tAm trang, bénh trim cam, bénh trAm cam khang
diéu tri, 161 loan lo &u, bénh Alzheimer, chiung tu ky, bénh Parkinson, ching dau man
tinh, 161 loan nhan cach ranh gidi, bénh thoai hoa than kinh, rdi loan giéc ngu, hoi
chimg mét méi kinh nién, ching dau do céng cing, bénh viém, bénh hen, bénh
Huntington, ADHD, bénh xo cing teo co mdt bén, cac tic dong trong ching viém
khép, bénh tu mién, bénh nhiém virut va bénh nhiém nim, bénh tim mach, bénh viém
mét va viém vong mac va cac vAn d& vé can bang, ching dong kinh va 16i loan phat

trién than kinh cing méc véi chimg dong kinh.
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