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(57) Sang ché dé cap dén hop chét 2-ox0-2,3-dihydro-indol ¢6 cong thirc chung:

trong do:

Ar'  la phenyl hoac nhom heteroaryl c6 nam hodc sau canh, chira mot, hai hoac ba di
nguyén tir, dugc chon tir N, S hoac O, trong dé di nguyén tir N trong nhom heteroaryl co6
thé duoc oxy hoa thanh N*-(O);

R! i alkyl thap, halogen, xyano hoic xycloalkyl;

Ar?  la nhom heteroaryl c6 nam hoac sau canh, chira mét, hai, ba hoac bon di nguyén
tr, duge chon tir N, S hodc O, trong d6 di nguyén tir N trong nhom heteroaryl c6 thé dugc
oxy hoa thanh N*-(O-), hoac 1a benzo[b]thiophenyl;

R2 14 hydro, alkyl thdp, halogen, xyano, alkyl thap duoc thé bang hydroxyl, alkyl
thip duoc thé bang halogen, alkyl thip dugc thé biang amino, alkyl thip duoc thé bang
alkoxy, alkyl thap dugc thé bang amit, hoic 1a xycloalkyl;

X la CH hoac N;

n bang 1 hodc 2;

m bﬁng 1 hoac 2;
cling nhu v6i mudi duoc dung cua no, voi hdn hop raxemic, hoic véi chit dong phén dbi
anh twong ng va/hodc chit dong phén quang hoc va/hodc chéat ddng phan lap thé cua no.
Ngoai ra, sang ché dé cap dén quy trinh diéu ché cac hop chat nay va duoc phdm chira
chung.
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Linh vwc ky thuat duoc dé cap

Sang ché dé cap dén cac hop chét indolin-2-on hodc pyrolo-pyridin-2-on c6

cong thirc chung:

trong do:

Ar' 1 phenyl hodc nhém heteroaryl c6 ndm hodc sau canh, chira mot, hai hodc ba di
nguyén tir, dugc chon tir N, S hodc O, trong d6 di nguyén tr N trong nhom

heteroaryl c6 thé dugc oxy hoa thanh N*-(0");
R' la alkyl thip, halogen, xyano hodc xycloalkyl;

Ar’® 13 nhom heteroaryl c6 nim hodc séu canh, chita mdt, hai, ba hodc bén di nguyén
tr, duoc chon tir N, S hodc O, trong d6 di nguyén ti N trong nhom heteroaryl

c6 thé dugc oxy hoa thanh N'-(O"), hodc 1a benzo[b]thiophenyl;

R’ la hydro, alkyl thdp, halogen, xyano, alkyl thap duogc thé bang hydroxyl, alkyl
thip dugc thé bang halogen, alkyl thip duoc thé biang amino, alkyl thip duoc

thé bang alkoxy, alkyl thép duogc thé bang amit, hodc la xycloalkyl;
X la CH hoac N;
n be"mg 1 hoac 2;
m bang 1 hoic 2;

cling nhu mudi dugc dung cua nd, hon hop raxemic, hodc chat dong phén déi anh
twong ung ctia nd va/hodc chat dong phén quang hoc va/hodc chat dong phan lap the

ctia no, quy trinh diéu ché hop chat nay, hon hop va duge pham chira ching.

Tinh trang ky thuit ciia saing ché
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WO09106545 da mo ta cdu trac dong chira gbc imidazol dugc thé phenyl cho
Ar', nhung khong c6 nhom heteroaryl & vi tri ctia Ar?, ding dé ngin ngira sy két tu cia
ca hong cau va tiéu cdu. EP2108641 va WO02008046083 md ta rat nhidu hop chét
twong tu ma la chat rc ché protein kinaza dugc hoat héa bang nito p38 1an luot dung

dé diéu tri bénh viém va tang san tuyén tién liét lanh tinh.

Hién nay da phat hién ra rang cac hop chit co cdng thire I ¢ thé dugce st dung
dé didu tri bénh CNS. Cac hop chat nay dugc chi ra 1a ¢6 tac dung ddo ngugc sy tang
dong do L-687,414 ((3R,4R)-3-amino-1-hydroxy-4-metyl-pyrolidin-2-on, mot chit dbi
khéng vi tri NMDA glyxin) gdy ra, md hinh dugc lyc hoc hanh vi trén chudt cho bénh
tim thin phan liét, duoc md ta bsi D. Alberati va céc ddng tac gia trong
Pharmacology, Biochemistry and Behavior, 97 (2010), 185 — 191. Cac tac gia da cho
thdy su ting dong do L-687,414 gdy ra bi rc ché boi hang loat thudc chéng loan tdm
than da biét. Céc hop chat c6 cdng thirc 1 da thé hién hoat tinh ndi trdi trong mé hinh
nay. Phat hién nay da du doan tac dung chéng loan tdm than cla céc hop chét nay,
khién cho ching c6 thé duge sir dung dé didu trj cac triéu chirng duong tinh (bénh tim
thén) va Am tinh cta bénh tdm than phén liét, lam dung chét, nghién rugu va ma tuy,
r6i loan xung lyc cudng buc, suy giam nhan thirc, réi loan ludng cuc, r6i loan tdm
trang, trAm cam nang, khang trAm cam, rdi loan lo 4u, bénh Alzheimer, tu ky, bénh
Parkinson, dau man tinh, rdi loan nhén céch ranh gi6i, nhiéu loan giéc ngu, hoi chirng
mét moi man tinh, bénh cing do, tic dung chdng viém & bénh viém khép va cac vén

dé can bang.

Ngoai vi¢c lam déo nguoc thir nghiém tang dong do 1L.-687,414 gay ra nhu dugc
mo ta & trén, mot sb hop chét cua sang ché da dugc thtr nghiém trong SmartCube®,
mdt hé tw dong trong d6 cac hanh vi cua cac con chudt da duoc didu tri bang hop chét
dap tng v6i nhidu 1an ther duge ghi lai bang video sb va dugc phan tich bang cac thuat
toan chay trén mdy tinh (Roberds et al., Frontiers in Neuroscience, 2011, Vol. 5, Art.
103, 1-4; Vadim Alexand rov, Dani Brunner, Taleen Hanania, Emer Leahy Eur. J.
Pharmacol. 2015, 750, 82-99). Theo cach nay, tdc dung duoc 1y ddi vé6i than kinh cia
hop chat thir nghiém c6 thé duoc du doan thong qua tinh tuong tu cha né véi cac
nhém hop chét chinh, nhu thube chdng loan tdm than, chéng lo 4u va chéng trdm cam.
Céc vi du 9, 25, 48 va 53 ¢6 tinh twong tu véi thubc chdng loan tm thin khong dién

hinh. Céc két qua duogc thé hién trong Bang 2.

-3
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Ngoai céc thir nghiém néu trén, mot sb trong cac hop chit ¢6 cong thire cling
da duoc chi ra la chét wre ché ENT1 (protein cua chét van chuyén nucleosit can bang 1).
Hiéu Iyc tri liéu cua cac chat trc ché ENT1 thuong 1a truc tiép hodc gian tiép (thong
qua tac dung cta adenosin va/hodc tac dung diéu bién thu thé adenosin) da dugc mo ta

trong tai liéu chuyén nganh dé didu tri cac bénh sau day:

Bénh tu mién (US 2006/253263), bénh ung thu (W09857643), nhiém virut va
nhiém nidm (W02004060902), bénh thoai héa thin kinh, bénh Parkinson, bénh
Alzheimer, bénh Huntington, xo cing cdt bén teo co, cac bénh tdm than, lam dung
chit, ADHD, trdim cam, bénh dong kinh, rdi loan lo 4u, bénh tdm thdn phan liét
(WO00168105, EP 1252910, EP1612210, W02009018275), ri loan phd ty ky (Susan
A. Masinoa, Masahito Kawamura Jr., Jessica L. Cotea, Rebecca B. Williams, David N.
Ruskina, Neuropharmacology, 2013, 68, 116-121, chiing dau (W02009062990,
W02009064497), viém, hen, (US 2007213296, Inflammation research, 2011, 60, 75-
76), cac bénh tim mach (Trends in Pharmacological science, 2006, 27, 416-425), rbi
loan gidc ngu, (Psychopharmacology, 1987, 91, 434-439), va cac bénh vé mét va céc

bénh viém vong mac (World Journal of Diabetes, vol. 1, 12 — 18).

Bénh tam than phén liét a2 mot loai rdi loan tam thén phuc tap thuong xuét hién
& cudi thoi thanh nién hodc dau tudi trudng thanh véi muc phd bién trén thé gisi
khoang 1% ngudi trudng thanh, bénh nay anh huéng 16n dén xa hoi va kinh té. Tiéu
chudn cta Hiép hoi céc théy thubc vé bénh tdm than chiu Au (Association of
European Psychiatrists - (ICD) va Hiép hdi cac thdy thudc bénh tdm than My
(American Psychiatric Association - (DSM) dé chan doan bénh tdm than phén liét bao
gdm hai hoic nhiéu triéu chimg dic trung: hoang tudng, ao giac, dién dat 16n xon,
hanh vi mét td chirc mot cach thd thién (cac triéu chung duong tinh), hodc cac triéu
chimg a4m tinh (mat kha nang néi, it thé hién cam xuc, khong co dong luc sdng, mét
khodai cadm). O mdt nhom, nhiing ngudi bi bénh tam than phan li€t c6 chirc néng bi suy
giam, c6 thé bit ddu & thoi tho au, kéo dai dén tudi trudng thanh va lam cho hiu hét
bénh nhén khéng thé giit dugc kha ning lao dong binh thudng hodc hon nita, ¢6 chirc
ning x3a hoi khong binh thuong. Ho ciing ¢ tudi tho thap hon so vé6i toan bd dan sb,
va méic mét loat cac hoi chung than kinh tdm than khac, bao g6m lam dung chét, cac
hoi ching xung luc cudng birc va van dong bit thuong khong tu nguyén. Bénh tdm

than phan liét cling thuong kém theo rat nhidu tridu chimg suy giam nhén thuc, rdi
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loan ludng cuc, trdm cam nidng va r6i loan lo au, murc d6 nghiém trong cla nhiing tri€u
ching nay han ché chirc ning ctia cic bénh nhén, ngay ca khi cac rdi loan tdm thén
dugce khdng ché tot. Bénh tdm than phén liét duge didu tri chii yéu bang thude chbng
loan tdm than. Tuy nhién, cac thudc chéng loan tdm than, vi du risperidon, olanzapin,
khong lam giam dang ké céc triéu chimg am tinh va rdi loan chirc ning suy giam nhén

thure.
Céc thuoc chong loan tdm than c6 hi€u qua 1am sang trong di€u tri cac bénh sau:

Pau xo co, 1a mot hdi ching duogc ddc trung bédi tri¢u chiing dau toan than man
tinh, li€én quan dén cac hoi ching than thé khac nhau, nhu nhiéu loan giéc ngu, mét
méi, cimg do, cdc vin d& can bang, nhay cam ddi voi nhing kich thich tir mdi trudng
lién quan dén thé chét va sinh ly, trAm cam va rdi loan lo au (CNS Drugs, 2012, 26, 2,
135-53).

R&i loan phén liét cam xtc: bao gdm céc triéu chimg loan tAm thén va tinh cam,
rdi loan nay nam giira rdi loan ludng cuc (v6i cac giai doan trdm cam va hoang sg,
nghién rugu va ma tly, lam dung chét) va bénh tAm than phan liét. J. Clin. Psychiatry,
2010, 71, 82, 14-9, Pediatr. Drugs 2011, 13, 5, 291-302.

Trdm cam nang: BMC Psychiatry 2011, 11, 86
Tram cam khang diéu tri: Journal of Psychopharmacology, 0(0) 1- 16
Réi loan lo Au: European Neuropsychopharmacology, 2011, 21, 429-449

Réi loan ludng cuc: Encephale, International J. of Neuropsychopharmacology,
2011, 74, 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

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
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Hoi chirmg mét moi man tinh: European Neuropsychopharmacology, 2011, 21,

282-286

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

Hiéu qua khang viém trong bénh viém khdp: European J. of Pharmacology,
2012, 678, 55-60

Bian chit ky thuit ciia sing ché

Muc dich cua sang ché 1 dé xuit hop chét c6 cong thic I:

1 l ——O

\Arz—(Rz)n

)
hop chét co cong thic I va mubi duoc dung cua chung dé st dung dé diéu trj cac bénh
CNS lién quan dén céc tridu chirng duong tinh (bénh tam thﬁn) va am tinh cua bénh
tAm than phéan liét, lam dung chét, nghién ruou va ma tay, ri loan xung luc cudng burc,
suy giam nhan thue, 1oi loan ludng cuc, rdi loan tAm trang, trdm cam nang, diéu trj
khang trAm cam, rdi loan lo 4u, bénh Alzheimer, tu ky, bénh Parkinson, dau man tinh,
rdi loan nhan cach ranh gidi, bénh thodi hoa than kinh, nhiéu loan giéc ngu, hoi ching
mét méi man tinh, cimg do, bénh viém, hen, bénh Huntington, ADHD, xo cing cot
bén teo co, bénh dong kinh, cac tac dung trong bénh viém khop, bénh tu mién, virut va
nhidm nim, cac bénh tim mach, cac bénh vé mit va cac bénh viém vdng mac va cac
van dé can bang.

Muc dich khéc cua sang ché 1a dé xuét dugc pham chira cac hop chét nay ciing
nhu quy trinh diéu ché cac hop chit c6 cong thirc I, hdn hop ctia cac hop chit ¢6 cong
thirc 1 v6i thude chéng loan tAm thén, thude chéng trAm cam, thudc chéng lo au hoac

chét 1am 6n dinh tim trang ban trén thi truong.

Mo ta van tat cac hinh vé

Fig. 1: Céc dAu hidu SmartCube® cta cac hop chat 9, 25, 49 va 53 (¢ liéu 5

mg/kg) la tuong tu voi cac dAu hiéu cta thudc chdng loan tim than khong dién hinh.
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Fig. 2: Céc diu hidu SmartCube® ciia thudc chdng loan tdm than khong dién

hinh clozapin, olanzapin va risperidon & cac liéu khac nhau.

MO ta chi tiét sang ché

Séang ché ciing bao gom céc tién dugc chat trong trng ctia cac hop c6 cong thuce

Thubc chéng loan tim than thong thuong ding dé diéu tri bénh tim than phan
liét 1a olanzapin. Olanzapin (Zyprexa) thudc nhom thude duge biét 1a thude chdng loan
tdm than khong dién hinh. Cac thanh vién khac ciia nhém nay vi du bao gdm clozapin

(Clozaril), risperidon (Risperdal), aripiprazol (Abilify) va ziprasidon (Geodon).

Olanzapin dugc phé chuan dé dicu tri cac roi loan tdm than, dieu tri lau dai roi
loan Iudng cuc va két hop vdi fluoxetin dé di€u tri giai doan tram cadm lién quan dén

roi loan ludng cuc va dung dé di€u tri bénh tram cam khang thuoc.

Céc hop chit theo sang ché c6 thé duoc két hop véi cac thube chdng loan tim
than nhu olanzapin (Zyprexa), clozapin (Clozaril), risperidon (Risperdal), aripiprazol
(Abilify), amisulpride (Solian), asenapin (Saphris), blonanserin (Lonasen), clotiapin
(Entumine), iloperidon (Fanapt), lurasidon (Latuda), mosapramin (Cremin),
paliperidon (Invega), perospiron (Lullan), quetiapin (Seroquel), remoxipride (Roxiam),
sertindol (Serdolect), sulpiride (Sulpirid, Eglonyl), ziprasidon (Geodon, Zeldox),
zotepin  (Nipolept), haloperidol (Haldol, Serenace), droperidol (Droleptan),
chlorpromazin (Thorazin, Largactil), fluphenazin (Prolixin), perphenazin (Trilafon),
prochlorperazin (Compazin), thioridazin (Mellaril, Melleril), trifluoperazin (Stelazin),
triflupromazin (Vesprin), levomepromazin (Nozinan), promethazin (Phenergan),

pimozide (Orap) va cyamemazin (Tercian).

Theo mot phuong an duogc wu tién, sang ché dé cap dén hon hop, trong dé thude
chéng loan tdm than ban trén thi trudng 1a olanzapin (Zyprexa), clozapin (Clozaril),
risperidon (Risperdal), aripiprazol (Abilify) hodc ziprasidon. Ngoai ra, cac hop chét
cua sang ché c¢6 thé duoc két hop véi chat chdng trim cam nhu cac cht wre ché tai hap
thu serotonin chon loc [Citalopram (Celexa), Escitalopram (Lexapro, Cipralex),
Paroxetin (Paxil, Seroxat), Fluoxetin (Prozac), Fluvoxamin (Luvox), Sertralin (Zoloft,

Lustral)], cac chét (rc ché tai hdp thu serotonin-norepinephrin [Duloxetine (Cymbalta),



24938

Milnacipran (Ixel, Savella), Venlafaxin (Effexor), Desvenlafaxin (Pristiq), Tramadol
(Tramal, Ultram), Sibutramin (Meridia, Reductil)], cic chat déi khang serotonin va cac
chét tai hap thu [Etoperidone (Axiomin, Etonin), Lubazodon (YM-992, YM-35,995),
Nefazodon (Serzon, Nefadar), Trazodon (Desyrel)], cdc chit tai hip thu norepinephrin
[Reboxetin (Edronax), Viloxazin (Vivalan), Atomoxetin (Strattera)], cdc chét tai hip
thu norepinephrin-dopamin [Bupropion (Wellbutrin, Zyban), Dexmetylphenidat
(Focalin), Metylphenidat (Ritalin, Concerta)], cac tac nhan giai phong norepinephrin-
dopamin [Amphetamin (Adderall), Dextroamphetamin (Dexedrine),
Dextromethamphetamin (Desoxyn), Lisdexamfetamin (Vyvanse)], thudc chéng tram
cam ba vong [Amitriptyline (Elavil, Endep), Clomipramin (Anafranil), Desipramin
(Norpramin, Pertofrane), Dosulepin [Dothiepin] (Prothiaden), Doxepin (Adapin,
Sinequan), Imipramin (Tofranil), Lofepramin (Feprapax, Gamanil, Lomont),
Nortriptylin (Pamelor), Protriptyline (Vivactil), Trimipramin (Surmontil)], thudc
chdng trim cam bén vong [Amoxapin (Asendin), Maprotilin (Ludiomil), Mianserin
(Bolvidon, Norval, Tolvon), Mirtazapin (Remeron)], cac chéat tc ché monoamin
oxidaza [Isocarboxazid (Marplan), Moclobemide (Aurorix, Manerix), Phenelzin
(Nardil), Selegilin [L-Deprenyl] (Eldepryl, Zelapar, Emsam), Tranylxypromin
(Parnate), Pirlindol (Pirazidol)], cac chét chu vén thu thé 5S-HT1A [Buspiron (Buspar),
Tandospiron (Sediel), Vilazodon (Viibryd)], cidc chat dbi khang thu thé S5-HT2
[Agomelatin (Valdoxan), Nefazodon (Nefadar, Serzone), cic chat ting cuong tai hap

thu serotonin chon loc [Tianeptin].

Theo modt phuong 4n wu tién, sang ché dé cap dén hdn hop, trong d6 thude
chéng trdm cam c6 ban trén thi truong 1a citalopram (Celexa), escitalopram (Lexapro,
Cipralex), Paroxetin (Paxil, Seroxat), fluoxetin (Prozac), sertralin (Zoloft, Lustral)
duloxetin (Cymbalta), milnacipran (Ixel, Savella), venlafaxin (Effexor), hoic

mirtazapin (Remeron).

Cac hop chit ciing c6 thé duoc két hop voi thude chdng lo 4u nhu Alprazolam
(Helex, Xanax, Xanor, Onax, Alprox, Restyl, Tafil, Paxal), Bretazenil, Bromazepam
(Lectopam, Lexotanil, Lexotan, Bromam), Brotizolam (Lendormin, Dormex, Sintonal,
Noctilan), Chlordiazepoxide (Librium, Risolid, Elenium), Cinolazepam (Gerodorm),
Clonazepam (Rivotril, Klonopin, Iktorivil, Paxam), Clorazepate (Tranxene,

Tranxilium), Clotiazepam (Veratran, Clozan, Rize), Cloxazolam (Sepazon, Olcadil),
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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, Dalmane), 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),
Zopiclone (Imovane, Rhovane, Ximovan; Zileze; Zimoclone; Zimovane; Zopitan;
Zorclone), Pregabalin (Lyrica) va Gabapentin (Fanatrex, Gabarone, Gralise, Neurontin,

Nupentin).

Theo mdt phuong an dwoc wu tién, sang ché dé cip dén hdn hop, trong d6 thude
chéng lo 4u ban trén thi trudong 13 alprazolam (Helex, Xanax, Xanor, Onax, Alprox,
Restyl, Tafil, Paxal), Chlordiazepoxide (Librium, Risolid, Elenium), clonazepam
(Rivotril, Klonopin, Iktorivil, Paxam), diazepam (Antenex, Apaurin, Apzepam,
Apozepam, Hexalid, Pax, Stesolid, Stedon, Valium, Vival, Valaxona), Estazolam
(ProSom), eszopiclone (Lunesta), zaleplon (Sonata, Starnoc), zolpidem (Ambien,
Nytamel, Stilnoct, Stilnox, Zoldem, Zolnod), pregabalin (Lyrica) hodc gabapentin

(Fanatrex, Gabarone, Gralise, Neurontin, Nupentin).

Mot ddi twong khéc cua sang ché 1a hdn hop vé6i chat lam n dinh tdm tran g nhu
Carbamazepine (Tegretol), Lamotrigine (Lamictal), Lithi (Eskalith, Lithane, Lithobid),
va axit valproic (Depakote). Cac hop chét ciing c6 thé dugc két hop véi cac hop chat
tién nhén thic nhu donepezil (Aricept), galantamin (Razadyne), rivastigmin (Exelon)

va memantin (Namenda).

Cac chi dinh dugc uu tién sir dung cac hop chat clia sang ché 1a cac bénh loan

tAm than nhu bénh tdm thin phan liét.
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Nhu dugc st dung & day, thuat ngit "alkyl thap" dung dé chi nhém mach thing
hodc mach nhanh, no chira tir 1 dén 7 nguyén tir cacbon, vi du, metyl, etyl, propyl,
isopropyl, n-butyl, i-butyl, 2-butyl, t-butyl va cac nhém tuong tu. Cac nhom alkyl

dugc uu tién 1a cdc nhom co tir 1 dén 4 nguyén tir cacbon.

Nhu duge sir dung & day, thuat ngit "alkoxy thap" dung dé chi nhém alkyl nhu

duoc x4c dinh & trén, trong d6 gbc alkyl duoc gin vao thdng qua nguyén tir oxy.

Nhu duogc sir dung & ddy, thuét ngit "alkyl thap duoc thé bang hydroxy" dung
dé chi nhom, trong do géc alkyl 1a nhu dugc xéc dinh ¢ trén, trong d6 it nhét mot

nguyén tir hydro dugc thay thé bang nhom hydroxy.

Nhu dugc sir dung & day, thut ngit "alkyl thip duoc thé bang halogen" dung dé
chi nhom, trong dé gbc alkyl 1a nhu duge xac dinh & trén, trong d6 it nhat mot nguyén
tir hydro dugc thay thé bang nguyén tir halogen.

Nhu duge sir dung & déy, thuat ngit "alkyl thép duoc thé bang amino" ding dé
chi nhom, trong d6 gbe alkyl 14 nhu dugc x4c dinh & trén, trong do it nhat mot nguyén

tir hydro dugc thay thé bang NH.,.

Nhu duoc sir dung & ddy, thuat ngit "alkyl thip duoc thé biang amit" ding dé chi
nhom, trong d6 gdc alkyl 1a nhu dugc xéc dinh 6 trén, trong do it nhat mot nguyén t

hydro duge thay thé bang C(O)N(CHjs), hodc C(O)NHs.

~on

Nhu dugc st dung & déy, thuat ngit "alkyl thip dwoc thé bing alkoxy" din g dé
chi nhém, trong d6 gde alkyl 1 nhu duoc xac dinh & trén, trong d6 it nhat mot nguyén
tir hydro dugc thay thé bang nhom alkoxy.

Thuat ngit “xycloalkyl” ding dé chi vong alkyl c6 tir 3 dén 6 nguyén tur cacbon
trong vong.

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

Thuat ngit “nhém heteroaryl ¢6 nim hoic sau canh, chira mot, hai, ba hodc bén
di nguyén tu, dugc chon tu N, S hoac O” dung dé chi von g thom, duoc chon tor nhom
bao gdm pyridinyl, pyrimidinyl, pyridazinyl, pyrazinyl, imidazolyl, pyrazolyl,
thiazolyl, 1,3,4-oxadiazolyl, 1,2,4-oxadiazolyl, 1,2,4-triazolyl, 1,2,3-triazolyl,

isoxazolyl, tetrazolyl, 1,2,4-thiadiazolyl, isothiazolyl hoac oxazolyl.
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Thudt ngir “trong d6 di nguyén tir N trong nhém heteroaryl ¢ thé duoc oxy hoa

thanh N™-(0")”, vi du dung dé chi cac nhom sau:

N =
/ \\ + \ +
N N_ .
N O

~

N -

° hoac
Thuat nglr "cdc muoi cong axit duge dung" bao gom cic muodi vdi cac axit vo

co va/hodc hitu co, nhu axit clohydric, axit nitric, axit sulfuric, axit phosphoric, axit

xitric, axit formic, axit fumaric, axit maleic, axit axetic, axit suxinic, axit tartric, axit

metan-sulfonic, axit p-toluensulfonic va céc axit twong tu.

Mot phuong 4n ciia sang ché 1a cac hop chat, trong do X la CH. Mot phuong an
khac ctua sang ché 1a cac hop chit tor nhom nay, trong d6 ca hai nhom Ar' va Ar’ la
nhom heteroaryl c6 sdu canh, chira mét, hai hodc ba di nguyén tir, duoc chon tor N, S
hoac O, vi du cac hop chét nay la:

3,3-dimetyl-6-(2-metylpyrimidin-5-yl)-1-(pyridin-4-yl)indolin-2-on;

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

3,3-dimetyl-1-(2-metylpyridin-4-yl)-6-(2-metylpyrimidin-5-yl)indolin-2-on;

3,3-dimetyl-1-(6-metylpyrimidin-4-yl)-6-(2-metylpyrimidin-5-yl)indolin-2-on;
3,3-dimetyl-6-(2-metylpyrimidin-5-yl)-1-(pyrimidin-5-yl)indolin-2-on;
3,3-dimetyl-1,6-bis(2-metylpyrimidin-5-yl)indolin-2-on;
3,3-dimetyl-1-(6-metylpyridin-3-yl)-6-(2-metylpyrimidin-5-yl)indolin-2-on;
3,3-dimetyl-6-(6-metylpyridin-3-yl)-1-(2-metylpyridin-4-yl)indolin-2-on;
3,3-dimetyl-1,6-bis(2-metylpyridin-4-yl)indolin-2-on;
6-(4-flopyridin -3-yl)-3,3-dimetyl- 1-(2-metylpyridin-4-yl)indolin-2-on;

1-(5-flo-2-metylpyridin-4-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)picolinonitril

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

on;

on;
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1-(6-xyclopropylpyridin-3-yl)-3,3-dimetyl-6-(2-metylpyrimidin-5-yl)indolin-2-

3,3-dimetyl-6-(2-metylpyrimidin-5-yl)-1-(pyridin-2-yl)indolin-2-on;
1-(2-flopyridin -4-yl)-3,3-dimetyl-6-(2-metylpyrimidin-5-yl)indolin-2-on;
1-(3-flopyridin -4-yl)-3,3-dimetyl-6-(2-metylpyrimidin-5-yl)indolin-2-on;

1-(2-flo-5-metylpyridin-4-yl)-3,3-dimetyl-6-(2-metylpyrimidin-5-yl)indolin-2-

3,3-dimetyl-1-(6-metylpyridazin-3-yl)-6-(2-metylpyrimidin-5-yl)indolin-2-on;
1-(3-clopyridin-4-yl)-3,3-dimetyl-6-(2-metylpyrimidin-5-yl)indolin-2-on;
3,3-dimetyl-1-(5-metylpyrimidin-2-yl)-6-(2-metylpyrimidin-5-yl)indolin-2-on;
3,3-dimetyl-1-(5-metylpyridin-2-yl)-6-(2-metylpyrimidin-5-yl)indolin-2-on;
3,3-dimetyl-1-(5-metylpyrazin-2-yl)-6-(2-metylpyrimidin-5-yl)indolin-2-on;
3,3-dimetyl-1-(5-metylpyridin-3-yl)-6-(2-metylpyrimidin-5-yl)indolin-2-on;
3,3-dimetyl-1-(4-metylpyridin-2-yl)-6-(2-metylpyrimidin-5-yl)indolin-2-on;
3,3-dimetyl-1-(6-metylpyridin-2-yl)-6-(2-metylpyrimidin-5-yl)indolin-2-on;
3,3-dimetyl-1-(2-metylpyrimidin-4-yl)-6-(2-metylpyrimidin-5-yl)indolin-2-on;
3,3-dimetyl-1-(6-metylpyrazin-2-yl)-6-(2-metylpyrimidin-5-yl)indolin-2-on;
3,3-dimetyl-1-(4-metylpyrimidin-2-yl)-6-(2-metylpyrimidin-5-yl)indolin-2-on;
1-(2,6-dimetylpyridin-4-yl)-3,3-dimetyl-6-(2-metylpyrimidin-5-yl)indolin-2-on;

1-(4,6-dimetylpyrimidin-2-yl)-3,3-dimetyl-6-(2-metylpyrimidin-5-yl)indolin-2-

1-(2,6-dimetylpyrimidin-4-yl)-3,3-dimetyl-6-(2-metylpyrimidin-5-yl)indolin-2-

1-(4,5-dimetylpyridin-2-yl)-3,3-dimetyl-6-(2-metylpyrimidin-5-yl)indolin-2-on;
1-(5,6-dimetylpyridin-2-yl)-3,3-dimetyl-6-(2-metylpyrimidin-5-yl)indolin-2-on;
1-(5,6-dimetylpyridin-3-yl)-3,3-dimetyl-6-(2-metylpyrimidin-5-yl)indolin-2-on;

3,3-dimetyl-6-(2-metylpyrimidin-5-yl)-1-(pyridazin-3-yl)indolin-2-on;
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3,3-dimetyl-6-(2-metylpyrimidin-5-yl)-1-(pyrazin-2-yl)indolin-2-on;
3,3-dimetyl-6-(2-metylpyrimidin-5-yl)- 1-(pyrimidin-2-yl)indolin-2-on;
3,3-dimetyl-6-(2-metylpyrimidin-5-yl)-1-(4-metylpyrimidin-5-yl)indolin-2-on;
3,3-dimetyl-1,6-bis(5-metylpyrimidin-2-yl)indolin-2-on;
3,3-dimetyl-1,6-bis(5-metylpyrazin-2-yl)indolin-2-on;
3,3-dimetyl-6-(2-metylpyrimidin-5-yl)-1-(pyrimidin-4-yl)indolin-2-on;

1-(5-xyclopropylpyrazin-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)pyrazin-2-
cacbonitril;
1-(6-xyclopropylpyrazin-2-yl)-3,3-dimetyl-6-(2-metylpyrimidin-5-yl)indolin-2-
on;
1-(4,5-dimetylpyridin-3-yl)-3,3-dimetyl-6-(2-metylpyrimidin-5-yl)indolin-2-on;
1-(4,5-dimetylpyridin-3-yl)-3,3-dimetyl-6-(2-metylpyrimidin-5-yl)indolin-2-on;
1-(4,6-dimetylpyridin-3-yl)-3,3-dimetyl-6-(2-metylpyrimidin-5-yl)indolin-2-on;
5-(3,3-dimetyl-1-(5-metylpyrimidin-2-yl)-2-oxoindolin-6-y1)-2-metylpyrimidin
1-oxit;

1-(2-(hydroxymetyl)pyrimidin-5-yl)-3,3-dimetyl-6-(2-metylpyrimidin-5-
yl)indolin-2-on;

1-[2-(aminometyl)pyrimidin-5-yl1]-3,3-dimetyl-6-(2-metylpyrimidin-5-yl)indol-

2-on;

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

1-oxit;

3-(3,3-dimetyl-6-(2-metyl-1-oxidopyrimidin-5-yl)-2-oxoindolin-1-yl)-6-

metylpyridazin 1-oxit;

1-(2-(flometyl)pyrimidin-5-yl)-3,3-dimetyl-6-(2-metylpyrimidin-5-yl)indolin-2-

on;
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3,3-dimetyl-1-(6-metylpyridazin-3-yl)-6-(2-metylpyridin-4-yl)-1H-pyrolo[3,2-

c]pyridin-2(3H)-on;

6-(4-flophenyl)-3,3-dimetyl-1-(2-metylpyrimidin-5-yl)- 1 H-pyrolo[3,2-

c]pyridin-2(3H)-on;

2-on;

on;

2-on;

2-on;

2-on;

2-on;

1-(5-clopyrimidin-2-yl)-3,3-dimetyl-6-(2-metylpyrimidin-5-yl)indolin-2-on;
1-(2-clopyrimidin-5-yl)-3,3-dimetyl-6-(2-metylpyrimidin-5-yl)indolin-2-on;
1-(2,6-diclopyridin-4-yl)-3,3-dimetyl-6-(2-metylpyrimidin-5-yl)indolin-2-on;

1-(2-xyclopropylpyrimidin-5-y1)-3,3-dimetyl-6-(2-metylpyrimidin-5-yl)indolin-

1-(5-clopyrazin-2-yl)-3,3-dimetyl-6-(2-metylpyrimidin-5-yl)indol-2-on;
1-(6-clopyridazin-3-yl)-3,3-dimetyl-6-(2-metylpyrimidin-5-yl)indolin-2-on;

1-(2-clo-6-metylpyridin-4-yl)-3,3-dimetyl-6-(2-metylpyrimidin-5-yl)indolin-2-

3,3-dimetyl-6-(2-metylpyrimidin-5-yl)-1-(pyridazin-4-yl)indolin-2-on;

1-(6-clo-2-metylpyrimidin-4-yl)-3,3-dimetyl-6-(2-metylpyrimidin-5-yl)indolin-

3,3-dimetyl-1-(5-metylpyridazin-3-yl)-6-(2-metylpyrimidin-5-yl)indolin-2-on;
1-(6-clopyridazin-4-yl)-3,3-dimetyl-6-(2-metylpyrimidin-5-yl)indolin-2-on;
3,3-dimetyl-1-(3-metylpyrazin-2-yl)-6-(2-metylpyrimidin-5-yl)indolin-2-on;
1-(4-clopyrimidin-2-yl)-3,3-dimetyl-6-(2-metylpyrimidin-5-yl)indolin-2-on;

1-(6-(metoxymetyl)pyridin-3-yl)-3,3-dimetyl-6-(2-metylpyrimidin-5-yl)indolin-

1-(5-xyclopropylpyridazin-3-yl)-3,3-dimetyl-6-(2-metylpyrimidin-5-yl)indolin-

3,3-dimetyl-6-(5-metylpyrazin-2-yl)-1-(6-metylpyrazin-2-yl)indolin-2-on;
3,3-dimetyl-6-(5-metylpyrazin-2-yl)-1-(2-metylpyrimidin-5-yl)indolin-2-on;

1-(6-xyclopropylpyridazin-3-yl)-3,3-dimetyl-6-(2-metylpyrimidin-5-yl)indolin-
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3,3-dimetyl-1-(6-metylpyrazin-2-yl)-6-(6-metyl-2-pyridyl)indolin-2-on;
3,3-dimetyl-1-(5-metylpyrazin-2-yl)-6-(2-metylpyrimidin-4-yl)indolin-2-on;
3,3-dimetyl-6-(5-metylpyrazin-2-yl)-1-(6-metylpyridazin-3-yl)indolin-2-on;
1-(5-flopyridin -3-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)nicotinonitril;
3,3-dimetyl-1-(6-metylpyrazin-2-yl)-6-(2-metyl-4-pyridyl)indolin-2-on;
3,3-dimetyl-1-(6-metylpyrazin-2-yl)-6-(5-metyl-3-pyridyl)indolin-2-on;
6-(5-flo-3-pyridyl)-3,3-dimetyl-1-(6-metylpyrazin-2-yl)indolin-2-on;
3,3-dimetyl-1-(5-metylpyrazin-2-yl)-6-(2-metyl-4-pyridyl)indolin-2-on;
3,3-dimetyl-1-(5-metylpyrazin-2-yl)-6-(6-metyl-3-pyridyl)indolin-2-on;
3,3-dimetyl-1-(5-metylpyrazin-2-yl)-6-(5-metyl-3-pyridyl)indolin-2-on;
6-(5-flo-3-pyridyl)-3,3-dimetyl-1-(5-metylpyrazin-2-yl)indolin-2-on;
6-(5-flo-6-metyl-3-pyridyl)-3,3-dimetyl-1-(5-metylpyrazin-2-yl)indolin-2-on;
3,3-dimetyl-6-(2-metylpyrimidin-5-yl)-1-(5-(triFlometyl)pyridin-3-yl)indolin-2-
on;
1-(5-(hydroxymetyl)pyridin-3-yl)-3,3-dimetyl-6-(2-metylpyrimidin-5-
yl)indolin-2-on;
3,3-dimetyl-1-(6-metylpyrazin-2-yl)-6-(2-metylpyrimidin-4-yl)indolin-2-on;
5-[3,3-dimetyl-1-(6-metylpyrazin-2-yl)-2-oxo-indolin-6-yl]pyrimidin-2-
cacbonitril; hodc
1-(5-etylpyridin-3-yl)-3,3-dimetyl-6-(2-metylpyrimidin-5-yl)indolin-2-on.

Mot phuong 4n khéac ctia sang ché 1a cac hop chét tir nhom (X=CH), trong d6
Ar' 1a nhom heteroaryl c6 6 canh, chita mdt, hai hodc ba di nguyén tr, duoc chon tir N,
S hodc O, va Ar” 1a nhom heteroaryl c6 nam canh, chira mét, hai hodac ba di nguyén tu,
dugc chon tir N, S hodc O, vi du cac hop chét nay la:

3,3-dimetyl-1-(1-metyl-1H-imidazol-4-y1)-6-(2-metylpyrimidin-5-yl)indolin-2-

on;
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3,3-dimetyl-1-(1-metyl-1H-pyrazol-3-y1)-6-(2-metylpyrimidin-5-yl)indolin-2-

on;

1-(1,5-dimetyl-1H-pyrazol-3-yl)-3,3-dimetyl-6-(2-metylpyrimidin-5-yl)indolin-

2-on,;
3,3-dimetyl-1-(1-metyl-1H-imidazol-4-y1)-6-(6-metylpyridin-3-yl)indolin-2-on;
3,3-dimetyl-1-(1-metyl-1H-imidazol-4-yl)-6-(2-metylpyridin-4-yl)indolin-2-on;
3,3-dimetyl-1-(1-metyl-1H-pyrazol-3-yl)-6-(6-metylpyridin-3-yl)indolin-2-on;
6-(4-flopyridin -3-y1)-3,3-dimetyl-1-(1-metyl- 1 H-imidazol-4-yl)indolin-2-on;
6-(4-flopyridin -3-yl)-3,3-dimetyl-1-(1-metyl- 1 H-pyrazol-3-yl)indolin-2-on;
3,3-dimetyl-6-(2-metylpyrimidin-5-yl)-1-(5-metylthiophen-2-yl)indolin-2-on;

3,3-dimetyl-1-(1-metyl-1H-imidazol-5-y1)-6-(2-metylpyrimidin-5-yl)indolin-2-

on;

3,3-dimetyl-1-(5-metyl-1,3,4-oxadiazol-2-yl)-6-(2-metylpyrimidin-5-yl)indolin-

2-on;
3,3-dimetyl-6-(2-metylpyrimidin-5-y1)-1-(1H-pyrazol-3-yl)indolin-2-on;

1-(1,2-dimetyl-1H-imidazol-4-yl)-3,3-dimetyl-6-(2-metylpyrimidin-5-
yl)indolin-2-on;

1-(5-etylpyridin-3-yl)-3,3-dimetyl-6-(2-metylpyrimidin-5-yl)indolin-2-on;

1-(1,5-dimetyl-1H-1,2,4-triazol-3-y1)-3,3-dimetyl-6-(2-metylpyrimidin-5-
yl)indolin-2-on;

3,3-dimetyl-1-(1-metyl-1H-pyrazol-4-y1)-6-(2-metylpyrimidin-5-yl)indolin-2-

on;

3,3-dimetyl-1-(2-metyl-1H-imidazol-4-yl)-6-(2-metylpyrimidin-5-yl)indolin-2-

on;

3,3-dimetyl-1-(1-metyl-1H-1,2,4-triazol-3-yl)-6-(2-metylpyrimidin-5-
yl)indolin-2-on;

3,3-dimetyl-6-(2-metylpyrimidin-5-yl)-1-(1H-pyrazol-4-yl)indolin-2-on;

1-(1H-imidazol-4-yl)-3,3-dimetyl-6-(2-metylpyrimidin-5-yl)indolin-2-on;
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3,3-dimetyl-1-(3-metyl-1H-pyrazol-5-yl)-6-(2-metylpyrimidin-5-yl)indolin-2-
on;

3,3-dimetyl-1-(1-metyl-1H-1,2,3-triazol-4-yl)-6-(2-metylpyrimidin-5-
yl)indolin-2-on;

3,3-dimetyl-1-(4-metyl- 1 H-imidazol-2-yl1)-6-(2-metylpyrimidin-5-yl)indolin-2-

on;
3,3-dimetyl-1-(3-metylisoxazol-5-yl)-6-(2-metylpyrimidin-5-yl); ndélin-2-on;
1-(1H-imidazol-2-yl)-3,3-dimetyl-6-(2-metylpyrimidin-5-yl)indolin-2-on;
1-(1-etyl-1H-pyrazol-3-yl)-3,3-dimetyl-6-(2-metylpyrimidin-5-yl)indolin-2-on;
3,3-dimetyl-6-(2-metylpyrimidin-5-yl)-1-(2H-tetrazol-5-yl)indolin-2-on;
3,3-dimetyl-1-(2-metyl-2H-tetrazol-5-yl)-6-(2-metylpyrimidin-5-yl)indolin-2-
on,;

3,3-dimetyl-1-(1-metyl-1H-pyrazol-4-yl)-6-(2-metylpyridin-4-yl)-1H-
pyrolo[3,2-c]pyridin-2(3H)-on

3,3-dimetyl-1-(1-metyl-1H-imidazol-4-yl)-6-(2-metylpyridin-4-yl)- 1 H-
pyrolo[3,2-c]pyridin-2(3H)-on

3,3-dimetyl-1-(3-metyl-1,2,4-thiadiazol-5-yl)-6-(2-metylpyrimidin-5-yl)indolin-

2-on;
3,3-dimetyl-1-(3-metylisothiazol-5-yl)-6-(2-metylpyrimidin-5-yl)indolin-2-on;
3,3-dimetyl-6-(2-metylpyrimidin-5-yl)-1-(5-metylthiazol-2-yl)indolin-2-on;

1-(1-1sopropyl-1H-pyrazol-3-yl)-3,3-dimetyl-6-(2-metylpyrimidin-5-yl)indolin-

2-on;
3,3-dimetyl-1-(1-metyl-1H-pyrazol-3-yl)-6-(5-metylpyrazin-2-yl)indolin-2-on;

3,3-dimetyl-6-(2-metylpyrimidin-5-yl)-1-(1-(2,2,2-trifloctyl)- | H-pyrazol-3-
yl)indolin-2-on;

1-(1-(2-metoxyetyl)- 1H-pyrazol-3-yl)-3,3-dimetyl-6-(2-metylpyrimidin-5-

yl)indolin-2-on; hodc

2-(3-(3,3-dimetyl-6-(2-metylpyrimidin-5-yl)-2-oxoindolin- 1 -yl)-1H-pyrazol-1-
y1)-N,N-dimetylaxetamit.
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Mot phuong an khac cua sang ché la cac hop chat tir nhom (X=CH), trong do
Ar' 1a nhém heteroaryl c6 ndm canh, chtra mdt, hai hodc ba di nguyén tu, duoc chon tu

- \ 2 1 r ’ , A . - . ~ )
N, S hoac O, va Ar” la nhom heteroaryl c6 6 canh, chira mot, hai hodc ba di nguyén tu,

duogc chon tir N, S hoac O, vi du cac hop chét nay la:
3,3-dimetyl-6-(4-metylimidazol-1-yl)-1-(6-metyl-3-pyridyl)indolin-2-on;
6-(4-xyclopropylimidazol-1-yl)-3,3-dimetyl-1-(2-metyl-4-pyridyl)indolin-2-on;
3,3-dimetyl-6-(4-metylimidazol-1-yl)-1-(2-metyl-4-pyridyl)indolin-2-on;

3,3-dimetyl-6-(1-metyl-1H-pyrazol-3-yl)-1-(2-metylpyrimidin-5-yl)indolin-2-

on;

3,3-dimetyl-6-(1-metyl-1H-imidazol-4-yl)-1-(2-metylpyrimidin-5-yl)indolin-2-
on;

6-(4-isopropylimidazol-1-yl)-3,3-dimetyl-1-(6-metyl-3-pyridyl)indolin-2-on;

3,3-dimetyl-6-(5-metyl-1,3,4-oxadiazol-2-yl)- 1-(6-metyl-3-pyridyl)indolin-2-on;

3,3-dimetyl-6-(5-metyl-1,3,4-oxadiazol-2-yl)- 1-(2-metyl-4-pyridyl)indolin-2-on;

6-(4-1sopropylimidazol-1-yl)-3,3-dimetyl-1-(2-metyl-4-pyridyl)indolin-2-on;

6-(4-isopropylimidazol-1-yl)-3,3-dimetyl-1-(2-metylpyrimidin-5S-yl)indolin-2-
on;

6-(4-xyclopropylimidazol-1-yl)-3,3-dimetyl-1-(2-mctylpyrimidin-5-yl)indolin-
2-on;

3,3-dimetyl-6-(5-metyl-1,3,4-oxadiazol-2-yl)-1-(2-metylpyrimidin-5-yl)indolin-
2-on;

3,3-dimetyl-6-(4-metylimidazol-1-yl)-1-(2-metylpyrimidin-5-yl)indolin-2-on;

3,3-dimetyl-6-(2-metyloxazol-5-yl)-1-(2-metylpyrimidin-5-yl)indolin-2-on;
hoac

3,3-dimetyl-6-(3-metyl-1,2,4-oxadiazol-5-yl)- [-(2-metylpyrimidin-5-yl)indolin-
2-on.

Mot phuong an khéc cua sang ché la cac hop chat tir nhom (X=CH), trong do ca
. r | \ 2 1x ’ , - ’ A . - . ~
hai nhom Ar' va Ar® 1a nhom heteroaryl ¢ ndm canh, chira mot, hai hodc ba di nguyén

tu, dugc chon tir N, S hoac O, vi du cac hop chat nay la:

-18-



24938

6-(4-1sopropylimidazol-1-yl)-3,3-dimetyl-1-(1-metylpyrazol-3-yl)indolin-2-on;

6-(4-xyclopropylimidazol-1-yl)-3,3-dimetyl-1-(1-metylimidazol-4-yl)indolin-2-
on;

6-(4-xyclopropylimidazol-1-yl)-3,3-dimetyl-1-(1-metylpyrazol-3-yl)indolin-2-
on;

3,3-dimetyl-1-(1-metylimidazol-4-yl)-6-(2-metyloxazol-5-yl)indolin-2-on;

3,3-dimetyl-6-(2-metyloxazol-5-yl)-1-(1-metylpyrazol-3-yl)indolin-2-on;

3,3-dimetyl-1-(1-metylimidazol-4-yl)-6-(5-metyl-1,3,4-oxadiazol-2-yl)indolin-
2-on; hoac

3,3-dimetyl-6-(4-metyl-1H-imidazol-1-yl)- 1-(1-metyl- 1 H-imidazol-4-
yl)indolin-2-on.

Mot phuong 4n khic cua sang ché 1a cac hop chat tr nhom (X=CH), trong d6
Ar* 12 benzo[b]thiophenyl, va cac phan tir thé khac 1a nhu duoc mé ta o trén, vi du hop
chit nay la

1-(benzo[b]thiophen-4-yl)-3,3-dimetyl-6-(2-metylpyrimidin-5-yl)indolin-2-on.

Mot phuong an cua sang ché 14 céc hop chét, trong do X 1a N va cac phan t thé
khéc 1a nhu dugc mo ta ¢ trén, vi du cac hop chét nay la:

3,3-dimetyl-1-(1-metyl-1H-imidazol-4-yl)-6-(2-metylpyrimidin-5-yl)- 1 H-
pyrolo[3,2-c]pyridin-2(3H)-on;

3,3-dimetyl-1-(1-metyl-1H-pyrazol-3-yl)-6-(2-metylpyrimidin-5-yl)- 1 H-
pyrolo[3,2-c]pyridin-2(3H)-on;

3,3-dimetyl-1-(2-metylpyridin-4-yl)-6-(2-metylpyrimidin-5-yl)- 1 H-pyrolo[3,2-
c¢]pyridin-2(3H)-on;

3,3-dimetyl-1-(6-metylpyridazin-3-yl)-6-(2-metylpyridin-4-yl)-1H-pyrolo[3,2-
c]pyridin-2(3H)-on;

3,3-dimetyl-1-(1-metyl-1H-pyrazol-4-yl)-6-(2-metylpyridin-4-yl)- 1 H-
pyrolo[3,2-c]pyridin-2(3H)-on;

3,3-dimetyl-1-(1-metyl-1H-imidazol-4-yl)-6-(2-metylpyridin-4-yl)- 1 H-
pyrolo[3,2-c]pyridin-2(3H)-on; hodc
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6-(4-flophenyl)-3,3-dimetyl-1-(2-metylpyrimidin-5-yl)- 1 H-pyrolo[3,2-
c]pyridin-2(3H)-on.

Céc hop chit cua sang ché co cong thuc I va céc mubi duoc dung cia chiing c6
thé duoc didu ché bang cac phuong phép da biét trong linh vuc, vi du, bang cac quy

trinh dugc md ta dudi day, cac quy trinh nay bao gobm cac budc:

a) cho hop chét ¢ cong thire

(R1)m -Al’1 \ NH 7

phan ung véi hop chét c¢6 cong thirc
R, —~Ar*-Y 8

dé tao ra hop chat co cong thirc:

trong d6 Y la Cl, Br hodc I va cac nhém khac c6 nghia nhu dugc md ta ¢ trén
va,
néu muon, chuyén héa cac hop chat thu duoc thanh cac muoi cong axit duoc

dung;

Viéc didu ché cac hop c6 cong thirc I cta sang ché ¢é thé duoc thuc hién bﬁng
phuong phép téng hop lan luot hodc ddng thoi. Viéc tong hop cic hop chit cla sang
ché dugc thé hién trong cic so do sau. Cac k¥ ning can dé tién hanh phan tng va duoc
tinh ché san pham tao ra dugc biét ddi voi nguoi co hicu biet trung binh trong linh vure.
Cac phan tir thé va cac chi s6 duoc str dung trong phan mo ta dudi day cua cac quy
trinh c6 nghia dugc dua ra ¢ day duoc dua ra ¢ trén trong ban mo ta trir khi co quy

dinh trai nguoc han.
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Chi tiét hon, cac hop chét co cong thuc I ¢6 thé duoc diéu ché biang cac phuong
phap dugc néu dudi day, bé'mg cac phuong phap duoc néu trong cac vi du hodc bi’mg
cac phuong phap twong tu. Cac diéu kién phan ting thich hop cho timg budc phan ting
riéng duoc biét ddi vai ngudi ¢ hiéu biét trung binh trong linh vyc. Trinh tu phan tmg
khong bi gioi han ¢ trinh tu duoc thé hién trong cac so do, tuy nhién, phu thudc vao
cac nguyén liéu ban du va kha ning phan wng tuong tng cua ching, trinh tu ctia cac
budc phan tng co thé duoc bién ddi tu do. Cac nguyén li¢u ban dau hodc 1a co sin trén
thi truong hodc ¢ thé duge didu ché bang cac phuong phap tuong tu voi cac phuong
phap dugc néu dudi diy, bang cac phuong phap duge mé ta trong cac vi du, hoic bing

cac phuong phéap di biét trong linh vuc.

So do |

|
AP- (R,
|

Hop chit co cong thirc I ¢6 Ar' = cac pyrimidin khong dugc thé va duoc thé,
cac pyridin, pyrazol va cac imidazol va X = CH hoic N (So do 1) c6 thé dugc diéu ché
bang cach dimetyl hoa ctia hop chét 6-halo-oxindol 1 (Y = CI, Br, I) bing Me-LG (LG
la nhom roi chuyén nhu iodua, bromua, clorua, tosylat) vdi su ¢d mat cua bazo nhu
phtrc kali tert-butoxit va dong(I)bromua-dimetylsulfua dé tao ra cac hop chit 2. Cac

hop chat c6 cong thire chung 2 ¢6 thé duge két hop voi cac axit boronic co cong thiic 4
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hodc cac este boronic cé cong thirc 5 vo1 su cd mat cua chét xtc tac paladi, vi du [1,1'-
bis(diphenylphosphino)feroxen]diclopaladi(Il) va bazo, vi du, kali axetat hoac natri
cacbonat dé tao ra cac hop chét duoc aryl héa c6 cong thuc 7. Theo cach khac, cac hop
chét c6 cong thirc 7 c6 thé duge diéu ché thong qua cac este boronic 3 tiép theo la két
hop véi aryl-halogenua ¢ cong thirc 6 (Y = CI, Br, I). Pua gdc ary! thir hai (Ar’-(R?),)
vao co thé duoc thuc hién béng cach két hop céac hop chit 7 voi aryl-halogenua 8 voi
su co mat cia dong(I)iodua, phdi tir nhu N,N’-dimetyletylendiamin va bazo, vi du,

kali cacbonat dé tao ra céc hop chat co cong thirc 1.

So do 2

N \
1>§I X7
R 10 | o
XX X Z N\
|
PMB

0 h 0 N7

| —_—

Y Z~N Y Z~N : 1%
PMB ¢

2 2
(R),-Ar=y XX
XX 8 | O
| o NS NF TN
H

I~ Z~N < N
N>//,N \ hoéc 1%
— Ar 2 R 12
R’ ~Rh (R}, - AR-B(OHY,
la 14

Cac imidazol c6 cong thirc Ia (So d6 2) c6 thé dugce dicu ché tir cac halogen-
oxindol ¢6 cong thirc 2 (Y = CI, Br, I) bang cich bao vé nhém amin bang cach st dung
nhém bao vé p-metoxybenzyl (PMB), tiép theo 1a két hop séan pham duoc bao vé co
cong thie 9 véi imidazol duoc thé co cong thirc 10 (R' = alkyl hodc xycloalkyl) var su
cO6 mat cua 6611g bromua, keton nhu 2-axetyl-xyclohexanon va bazo, vi du, kali
cacbonat dé tao ra cac imidazol duoc bao vé PMB co cong thuc 11. Viéc khir bao vé
ctia nhom PMB ¢6 thé duoc thuc hién béng axit manh, vi du, TFA tao ra indolinon ¢co
cong thire 12. Két hop hop chit ¢ cong thire 12 véi aryl halogenua duoc thé co cong
thuc 8 (Y = Cl, Br, I) co thé duoc thuc hién voi su cd mat cua déng jodua, phéi tor nhu
N,N'-dimetyletylendiamin va bazo, vi du kali cacbonat hodc vdi axit boronic 14, déng

axetat va bazo nhu natri bis(trimetylsilyl)amit tao ra cac imidazol dich c6 cong thirc Ia.
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So dd 3
X7 XX XX
Y N MeOOC N HOOC N
H H H
2 15 l 16
2
N (R%), - Af— XX H XN
N ' o 8 N L ° N L ©
PR % r\{ N ” <« HN H
2 - N\
>’O AT o2 >’O Ao ©
(R)n 18 17

Céac oxadiazol c¢6 cong thirc Ib (So dd 3) c6 thé dugce diéu ché tir cac halogen-
oxindol ¢6 cong thirc 2 (Y = Cl, Br, I) bing cich carbonyl hoa bing cacbon monoxit
trong metanol va véi sur ¢d mit ciia chat xuc tac feroxen-paladi. Thiy phan metyl este
co cong thuce 15 béng cach s dung, vi du, natri hydroxit tao ra axit ¢6 cong thirc 16,
chat nay cd thé duoc cho phan ng v6i axetyl hydrazit v6i su ¢6 mit ctia EDCI va 1H-
benzo[d][1,2,3]triazol-1-ol tao ra axetylhydrazit c6 cong thirc 17. Déng vong hop chét
c¢6 cong thirc 17 bang céach st dung p-toluensulfonyl clorua tao ra oxadiazol ¢6 cong
thirc 18, hop chét nay c6 thé dugce cho phan tng vdi aryl halogenua duoc thé (Y = Cl,
Br, I) tao ra cac hop chét c6 cong thirc Ib.

So dd 4

ge@_,wcf@

)\,O
9 l

X
x I — (R n - Ar\Y
2

"o e N

O
Ic )/

XX
|/

\(
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Cac oxazol c6 cong thic Ic (So dd 4) c6 thé dugc didu ché tir cac halogen-
oxindol dugc bao v€ c6 cong thire 9 (Y = Cl, Br, I) va oxazol ¢6 cong thirc 19 véi sy
c6 mat cua paladi diaxetat va 2-dixyclohexylphosphino)biphenyl va bazo, vi du, kali
cacbonat dé tao ra oxazol dugc bao vé€ ¢6 cong thire 20. Khir bao vé cua nhém PMB cé
thé duoc thuc hién béng axit manh, vi dy, TFA tao ra indolinon c6 cdng thirc 21. Két
hop hop chat ¢6 cong thire 21 véi aryl halogenua dugc thé c6 cong thirc 8 (Y = Cl, Br,
I) co thé dugc thuc hién véi sy c¢6 mit cua d(“)ng iodua, phéi tr nhu N,N'-

dimetyletylendiamin va bazo, vi du, kali cacbonat tao ra cac oxazol dich c6 cong thirc

Ic.
Sodd s
XX XX B\
HOOC~ F N HO %[/ Z =N o) N
H o)
o)
16 22
R%), -ArY
8
XX
| (e]
N\ Z~N
_<\ \ 2
N-O Ar )
R,

Axit carboxylic ¢6 cong thirc 16, dugec md ta & trén trong So dd 3, ¢6 thé duoc
chuyén hoa thanh din xuét N-hydroxy-C-metyl-carbonimitoyl c6 c¢dng thirc 22, vi du
bang cach bd sung N-hydroxy-axetamidin va sau d6 loai nudc vi du khi gia nhiét thanh
-[1,2,4]oxadiazol ¢6 cong thire 23. Két hop hop chét ¢ cong thie 23 vai aryl
halogenua dugc thé c6 cdng thire 8 (Y = Cl, Br, I) ¢6 thé dugc thuc hién véi su ¢O mat
cta dong iodua, phdi tir nhu N,N'-dimetyletylendiamin va bazo, vi duy, kali cacbonat

tao ra cac oxadiazol dich c6 cong thire Id.
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Sodd 6
(RO -Aer_Y
N PG XX Khtr bao vé
1 | o > R L °
(R )m\ = N m\Ar N
Ar1 1 \
H 2
PG (R )n 1
24
(RS-
N 25 XX
1 0 - 1 | o)
Rmwp: A~ R pp NP \
\ 5 2
Ar 2 /Ar 2
SR, (R SR )
le
If

Su c6 mdt cua proton co thé trao dbi duoc/co tinh axit trén mot sb vong thom
khéc loai (vi du, cac vong ¢ 5 canh) c6 thé c6 hai dbi voi phan Ung két hop véi hop
chit c6 cong thirc 7. Trong nhitng truong hop ndy, cac nhom bao vé (PP, vi du
tetrahydropyranyl, tert-butylcarbamat, trimetylsilyletoxymetyl v.v.) cé thé dugc sir
dung, dé tao diéu kién thuén loi cho viéc san xudt cac hop chét co cong thurc 24.

Vi€c dua vao va phan tach cac nhém bao vé nay la cac phuong phap duéi day
duoc biét bai chuyén gia trong linh vuc (cf. Protective groups in organic synthesis,

third edition, Wiley interscience, tir T. H. Greene and P. G. M. Wuts).

Phén tach sau d6 nhém bao v€ tao ra hop chat ¢ cong thuc le, hop chét nay tuy
y c6 thé duogc thé tiép bang cach alkyl héa bang alkyl halogenua (X=Cl, Br, I) tao ra
hop chét c6 cong thirc chung If.
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So dd 7
Chét oxy hoa
X7 X7 va/hoéc
R') _ © ~ R, A © ’
M1 Ar "{ m- \/T\r "{
2 2
r o~ _ /Ar
2 2
SR 0" SR
26 g
XX o va/hoac
1 |
R
( )m\Ar1 / [\{
2
_ /Ar 9
0" ™SRy
lh
X7 o
1 |
(R )m-‘l\Ar1 = N
| ,\Arz
0 2
RO,

Bing céach sir dung chit oxy hoa ddi v6i hop chét c6 cong thuc 26 (vi du, axit
metacloperbenzoic) c¢6 thé tao ra cic din xudt N-oxit c6 cong thuc chung Ig, Th
va/hodc Ii. DO chon loc viing va sb N-oxy hoa nhu vay phu thudc vao mat do electron
tuong dbi cua cac chét thom di vong va hé ) ty luong cua diéu kién phén Umg. Viéc

tach cac san pham khac nhau c6 thé can si dung HPLC.
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So do 8
N=—-Br
XX NaN3 XX
NaH 1 | 0 R’ | (¢}
X7 (Rm _ — )m\Ar Z~N
R') - © ’ TA \ 1
m~
Ary \ N7 NH
7 N SN Ik
26 N=N
A/Z X
N (RE)—
1 | 25
R
( )m\Ar1 — N
N
N’N\ 2

(RY)

B6 sung xyanobromua trén hop chét ¢6 cong thirc churlllg 7 ¢6 thé dat dugc bang
cach sir dung bazo manh vi dy, natri hydrua. Natri azit ¢6 thé phan ung trén hop chét
c6 cong thic 26 vdi su ¢ mét cua chét xuc tac déng hoidc kém dé tao ra tetrazol co
cdng thirc chung Ik. Quy trinh ndy duge biét dén 1a “nhép hoa hoc (click-chemistry)”.
Tetrazol c6 thé duoc alkyl hoa bang alkyl halogenua c6 cong thirc 25 (X=C, Br, I) va

bazo nhu kali cacbonat, tao ra céc hop chit c6 cong thirc chung I1.
Phén thir nghiém

Céc vi du duéi ddy dugc dua ra dé minh hoa sang ché. Chung khong duoc coi
1a 1am giéi han pham vi cta sang ché, ma chi mang tinh minh hoa né.

Céc chir viét tat:

Boc, t-butyloxycarbonyl;

DIPEA, diisopropyletylamin;

DMAP, dimetylaminopyridin;

DMF, dimetylformamit;

DMSO, dimetylsulfoxit;

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

EtOAc, etyl axetat;

HOBt, 1-hydroxybenzotriazol;

MeOH, metanol;

NMP, N-metyl-2-pyrolidon;
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PMB, p-metoxybenzyl;
TFA, axit trifloaxetic;
THF, tetrahydrofuran.

Chung: Séc ky silicagel hodc dugc thuc hién bang cach sir dung cac hop duoc
dong goi vdi silicagel (cac cot ISOLUTE®, cac ¢t TELOSTM Flash) hodc gel silic
oxit-NHa (cdc c¢ot TELOSTM Flash NH,) trén ISCO Combi Flash Companion hodc
trén cOt thuy tinh trén silicagel 60 (c& sang 32-60, 60 A). MS: Phé khéi (MS) duoc do
bang phuong phdp phun ion duong hoac 4m trén Perkin-Elmer SCIEX API 300.

Vi du thwe hi¢n sang ché

Vidul

3,3-dimetyl-6-(2-metylpyrimidin-5-yl)-1-(pyridin-4-yl)indolin-2-on

a) 6-Bromo-3,3-dimetyl-indolin-2-on

B6 sung tirng phan 6-bromoindolin-2-on (5,0 g,) tiép theo 1a phtrc chit dong (1)
bromua-dimetylsulfua (470 mg) vao huyén phu cua kali tert-butylat (12,8 g) trong
THF kho (80 ml) & 0°C. Mel (6,82 g) dugc bd sung tirng giot trong 45 phut giit nhiét
dd bén trong dudi 8°C, hdn hop nay dugc lam 4m dén 22°C va viée khudy duoc tiép
tuc trong 16 gid. Hon hop nay dwoc ding & nhiét do 0°C bang dung dich amoni clorua
chira nuge bao hoa va dugc pha lodng bang TBME va nuée. Lop hitu co dugc lam kho,
dugc lam bay hoi va phéan cin duoc tinh ché bing sic ky nhanh (silica gel, EtOAc¢/ n-
heptan, 1:1) dé tao ra hop chét & dé muc nay (5,17 g) duéi dang chét rin mau nau
(5,17 g, 91%). MS (m/z): 240,4/ 242,4 [(M+H)*].

b) 3,3-dimetyl-6-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)indolin-2-on

Huyén phu coa 6-bromo-3,3-dimetyl-indolin-2-on (1,00 g), bis(pinacolato)dibo
(1,60 g), kali axetat (0,83 g) trong DMSO (14 ml) dugc lam sach bang argon, sau d6
duge xir Iy bang [1,1'-bis(diphenylphosphino)feroxen]diclopaladi(Il) (152 mg) va viéc
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khudy dugc tiép tuc & 110°C trong 16 giv. Hon hop nay dugc phan bd giita hdn hop
cua axit clohydric chira nudc (0,1 M) va EtOAc, 16p hitu co dugce lam khd, duge 1am
bay hoi va phan cin dugc tinh ché bang sic ky nhanh (silica gel, gradien, 0% dén 80%
EtOAc trong n-heptan) dé tao ra hop chit & d& muyc nay (0,92 g, 77%) dudi dang chét
rin mau vang nhat. MS (m/z): 2882 [(M+H)"].

¢) 3,3-dimetyl-6-(2-metylpyrimidin-5-yl)indolin-2-on

Huyén phu cua  3,3-dimetyl-6-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-
yD)indolin-2-on (200 mg) va 5-bromo-2-metylpyrimidin (181 mg) trong 1,4-dioxan (2
ml) va natri cacbonat chtra nuéc (2 M) dugc lam sach bang argon, sau d6 bd sung
[1,1'-bis(diphenylphosphino)feroxen]diclopaladi(Il) (26 mg) va viéc khuéy dugc tiép
tuc ¢ 115°C trong 3 gid. Hon hop nay dugc lam bay hoi va phin cin dugc tinh ché
bang sic ky nhanh (silica gel, gradien, 0% dén 10% MeOH trong diclometan) dé tao ra
hop chit & d& muc nay (148 mg, 84%) dudi dang chit rdn mau ndu. MS (m/z): 254,2
[((M+H)].

d) 3,3-dimetyl-6-(2-metylpyrimidin-5-yl)-1-(pyridin-4-yl)indolin-2-on (Vi du 1)

Huyén phu cia 3,3-dimetyl-6-(2-metylpyrimidin-5-yl)indolin-2-on (100 mg) va
4-iodopyridin (97 mg) trong axetonitril (1,5 ml) duge lam sach bang argon, sau d6 bd
sung kali cacbonat (120 mg), ddng(I)iodua (8 mg) va N,N’-dimetyletylendiamin (7 mg)
va viéc khudy duoc tiép tuc trong 10 vi séng & nhiét do 120°C trong 1,5 gio. Hon hop
nay dugc phan b gitra hdn hop ciia nude va EtOAc, 16p hitu co dugce lam kho, duoc
lam bay hoi va phan cin dugc tinh ché bing sic ky nhanh (silica gel, 30% dén 100%
EtOAc trong n-heptan). Cac phén doan chira hgp chét dugc 1am bay hoi va phin cin
nay duogc két tinh tir n-heptan/EtOAc dé tao ra hop chit & dé muc nay (64 mg, 49%)
duéi dang chét rin mau nau nhat. MS (m/z): 331,2 [(M+H)].

Vi du 2

3,3-dimetyl-1-(1-metyl-1H-imidazol-4-yl)-6-(2-metylpyrimidin-5-yl)indolin-2-

on;
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Vi du 2 dugc diéu ché twong tu véi hop chit & Vi du 1d bang cach sir dung 4-
bromo- 1-metyl-1H-imidazol dé tao ra hop chit & dé muc nay (59%) dudi dang chét

rdn mau tring nhat. MS (m/z): 334,3 [(M+H)"].
Vi du 3

3,3-dimetyl-6-(2-metylpyrimidin-5-yl)-1-(pyridin-3-yl)indolin-2-on

Vi du 3 dugc diéu ché twong tu véi hop chét & Vi du 1d bing cach st dung 3-
iodopyridin dé tao ra hop chat & d& muc nay (50%) dudi dang tinh thé hinh kim mau
tring. MS (m/z): 331,3 [(M+H)"].

Vi du 4

3,3-dimetyl-1-(1-metyl-1H-pyrazol-3-yl)-6-(2-metylpyrimidin-5-yl)indolin-2-

on

Vi du 4 duge diéu ché twong tu v6i hop chét & Vi du 1d bang cach st dung 3-
iodo-1-metyl-1H-pyrazol dé tao ra hop chit & d& muc ndy (75%) duéi dang chét rin
mau tring nhat. MS (m/z): 334,2 [(M+H)"].

Vidu 5
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1-(1,5-dimetyl-1H-pyrazol-3-yl)-3,3-dimetyl-6-(2-metylpyrimidin-5-yl)indolin-

2-on

Vi du 5 duoc diéu ché twong tw véi hop chit ¢ Vi du 1d bang cach st dung 3-
bromo-1,5-dimetyl-1H-pyrazol d tao ra hop chat & d& muc ndy (67%) dudi dang chét
rin mau tring nhat. MS (m/z): 348,3 [(M+H)"].

Vidu6

3,3-dimetyl-1-(2-metylpyridin-4-yl)-6-(2-metylpyrimidin-5-yl)indolin-2-on

Vi du 6 duge diéu ché tuong tu vaoi hop chit & Vi du 1d béng cach str dung 4-
bromo-2-metylpyridin dé tao ra hop chit & dé muc nay (79%) dudi dang bot mau tring.
MS (m/z): 345,3 [(M+H)"].

Vidu7

3,3-dimetyl-1-(6-metylpyrimidin-4-yl)-6-(2-metylpyrimidin-5-yl)indolin-2-on

Vi du 7 duogc diéu ché tuong tu vaoi hop chat & Vi du 1d béng cach sir dung 4-
bromo-6-metylpyrimidin dé tao ra hop chét & d& muc ndy (27%) duéi dang chét ran
mau vang. MS (m/z): 346,2 [(M+H)™].
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Vidu 8

3,3-dimetyl-6-(2-metylpyrimidin-5-yl)-1-(pyrimidin-5-yl)indolin-2-on

Vi du 8 dugc diéu ché tuong tu vaoi hop chéit & Vi du 1d béng cach str dung 5-
bromopyrimidin dé tao ra hop chit & dé muc nay (55%) duéi dang chét rin mau vang

nhat. MS (m/z): 332,2 [M+H)"].
Vidu9

3,3-dimetyl-1,6-bis(2-metylpyrimidin-5-yl)indolin-2-on

Vi du 9 dugc didu ché tuong tu vdi hop chit & Vi du 1d bé‘mg cach st dung 5-
bromo-2-metylpyrimidin dé tao ra hop chit & d& muc nay (28%) duéi dang chét rén
mau tring. MS (m/z): 346,2 [(M+H)"].

Viduy 10

3,3-dimetyl-1-(1-metyl-1H-imidazol-4-yl)-6-(6-metylpyridin-3-yl)indolin-2-on

a) 3,3-dimetyl-6-(6-metylpyridin-3-yl)indolin-2-on
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Hdn hgp cta 6-bromo-3,3-dimetylindolin-2-on (250 mg) tir vi du la va axit 6-
metylpyridin-3-boronic (214 mg) trong 1,4-dioxan (4 ml) va natri cacbonat chira nudc
(1,3 ml) dugc lam sach biang argon, sau d6 bd sung [1,1'-bis(diphenylphosphino)
feroxen] diclopaladi(Il) (38 mg) va viéc khudy dugc tiép tuc & 115°C trong 6 gio. Hon
hop nay dugc lam bay hoi va phéan can duoc tinh ché bang sic ky nhanh (silica gel,
gradien, 10% dén 100% EtOAc trong n-heptan) dé tao ra hop chit ¢ d& muc nay (205
mg, 78%) dudi dang chét rdn mau tring nhat. MS (m/z): 253,3 [(M+H)*].

b) 3,3-dimetyl-1-(1-metyl-1H-imidazol-4-yl)-6-(6-metylpyridin-3-yl)indolin-2-
on (Vi du 10)

Hop chét & dé muc nay dugc diéu ché tir 3,3-dimetyl-6-(6-metylpyridin-3-
yl)indolin-2-on va 4-bromo-1-metyl-1H-imidazol tuong tw v6i hop chit & Vi du 1d va

thu dugc (55%) dudi dang chét rdn mau vang nhat. MS (m/z): 333,3 [(M+H)"].
Vidull

3,3-dimetyl-1-(1-metyl- 1H-imidazol-4-y1)-6-(2-metylpyridin-4-yl)indolin-2-on

a) 3,3-dimetyl-6-(2-metylpyridin-4-yl)indolin-2-on

Hop chit & dé muc nay dugc diéu ché tuong tu v6i hop chét & Vi du 10a béng
cich s dung axit 2-metylpyrimidin-5-boronic va thu dugc (49%) dudi dang chét ran
mau nau nhat. MS (m/z): 253,3 [(M+H)*].

b) 3,3-dimetyl-1-(1-metyl-1H-imidazol-4-yl)-6-(2-metylpyridin-4-yl)indolin-2-
on(Vidu1l)

Hop chit & d& muc nay duoc didu ché tir 3,3-dimetyl-6-(2-metylpyridin-4-
yl)indolin-2-on va 4-bromo-1-metyl-1H-imidazol twong tu v&i hop chat & Vi du 1d va

thu dugc (43%) dudi dang ddu mau niu. MS (m/z): 333,2 [M+H)].

Vidu 12
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3,3-dimetyl-1-(6-metylpyridin-3-yl)-6-(2-metylpyrimidin-5-yl)indolin-2-on

Vi du 12 duoc didu ché tuong tu vai hop chit & Vi du 1d béng cach sur dung 5-
bromo-2-metylpyridin dé tao ra hop chét & d& muc nay (65%) dudi dang chét ran mau
tring. MS (m/z): 345,2 [(M+H)"].

Vidy 13

3,3-dimetyl-1-(1-metyl-1H-pyrazol-3-yl)-6-(6-metylpyridin-3-yl)indolin-2-on

Vi du 13 duoc didu ché twong tu véi hop chét & Vi du 10b bang céch sir dung 3-
iodo-1-metyl-1H-pyrazol dé tao ra hop chit ¢ d& muc nay (76%) dudi dang ddu mau
vang nhat. MS (m/z): 333,2 [(M+H)"].

Vi du 14

6-(4-flopyridin -3-yl)-3,3-dimetyl-1-(1-metyl- 1H-imidazol-4-yl)indolin-2-on

a) 6-(4-flopyridin -3-yl)-3,3-dimetylindolin-2-on
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Hop chét & dé muc nay dugc diéu ché tuong tu voi hop chét & Vi du 10a béng
cach st dung pinacol este cta axit 4-flopyridin-3-boronic va thu dugc (19%) duéi

dang chit rdn mau niu nhat. MS (m/z): 257,3 [(M+H)"].

b) 6-(4-flopyridin-3-yl)-3,3-dimetyl-1-(1-metyl-1H-imidazol-4-yl)indolin-2-on
(Vidu 14)

Hop chit & dé muc nay dugc diéu ché tu 6-(4-flopyridin-3-yl)-3,3-
dimetylindolin-2-on va 4-bromo-1-metyl-1H-imidazol twong tu véi hop chit & Vi du
1d va thu duge (39%) dudi dang chét rdn mau ndu. MS (m/z): 337,2 [(M+H)*].

Vidu 15

3,3-dimetyl-1-(1-metyl-1H-imidazol-4-yl)-6-(2-metylpyrimidin-5-yl)-1H-
pyrolo[3,2-c]pyridin-2(3H)-on

a) 3,3-dimetyl-6-(2-metylpyrimidin-5-yl)-1H-pyrolo[3,2-c]pyridin-2(3H)-on

Huyén phu cia 6-clo-3,3-dimetyl-1H-pyrolo[3,2-c]pyridin-2(3H)-on (200 mg,
dugc diéu ché theo Woolford et al., WO 2012143726) va 2-metyl-5-(4,4,5,5-
tetrametyl-1,3,2-dioxaborolan-2-yl)pyrimidin (336 mg) trong 1,4-dioxan (4 ml) va
dung dich natri cacbonat chira nuéc (2 M, 1 ml) dugc lam sach bang argon, sau dé bd
sung [1,1'-bis(diphenylphosphino)feroxen] diclopaladi(Il) (37 mg) va viéc khudy dugc
tiép tuc & 110°C trong 5 giod. Hén hop nay duoc lam bay hoi va phan cin duogc tinh
ché bang sic ky nhanh (silica gel, gradien, 0% dén 10% MeOH trong diclometan) dé
tao ra hop chét & dé muc nay (221 mg, 85%) dudi dang chit rin mau nau. MS (m/z):
255,1 [M+H)].

b) 3,3-dimetyl-1-(1-metyl-1H-imidazol-4-y1)-6-(2-metylpyrimidin-5-yl)-1H-
pyrolo[3,2-c]pyridin-2(3H)-on (Vi du 15)

Hop chit & d& muc nay duoc diéu ché tir 3,3-dimetyl-6-(2-metylpyrimidin-5-
yl)-1H-pyrolo[3,2-c]pyridin-2(3H)-on va 4-bromo-1-metyl-1H-imidazol twong tu vdi
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hop chit & Vi du 1d va thu duge (29%) duéi dang chat rin mau tring. MS (m/z): 335,2
[(M+H)].

Vidy 16

3,3-dimetyl-1-(1-metyl-1H-pyrazol-3-yl)-6-(2-metylpyrimidin-5-y1)-1H-
pyrolo[3,2-c]pyridin-2(3H)-on

Vi du 16 dugc diéu ché tur 3,3-dimetyl-6-(2-metylpyrimidin-5-yl)-1H-
pyrolo[3,2-c]pyridin-2(3H)-on tr vi du 15a va 3-iodo-1-metyl-1H-pyrazol twong tu
v6i hop chit ¢ Vi du 1d dé tao ra hop chét & dé muc nay (91%) duédi dang chit rin
mau nau nhat. MS (m/z): 335,2 [(M+H)"].

Vidy 17

3,3-dimetyl-1-(2-metylpyridin-4-yl1)-6-(2-metylpyrimidin-5-yl)- 1H-pyrolo[3,2-
c]pyridin-2(3H)-on

Vi du 17 duge diéu ché tir 3,3-dimetyl-6-(2-metylpyrimidin-5-yl)-1H-
pyrolo[3,2-c]pyridin-2(3H)-on tr vi du 15a va 4-bromo-2-metylpyridin twong ty véi
hop chét & Vi du 1d dé tao ra hop chét ¢ dé muc nay (74%) dudi dang chit rin mau
niu. MS (m/z): 346,2 [(M+H)"].

Vidu 18

3,3-dimetyl-6-(4-metylimidazol-1-yl)-1-(6-metyl-3-pyridyl)indolin-2-on

-36-



24938

a) 6-Bromo-1-(4-metoxybenzyl)-3,3-dimetyl-1,3-dihydroindol-2-on

B6 sung xesi cacbonat (3,50 g) va 4-metoxy benzyl clorua (5,00 g) vao dung
dich cua 6-bromo-3,3-dimetyl-1,3-dihydroindol-2-on tr vi du la (4,00 g) trong DMF
(40 ml) va viéc khudy dugc tiép tuc & 80°C trong 16 git. Hon hop nay dugc phan b
gitta hdn hop ctia nudc va EtOAc, 16p hitu co duge lam kho, duoc lam bay hoi va
phén cin dugc tinh ché bang séc ky nhanh (silica gel, EtOAc/ n-heptan, 1:4) dé tao ra
hop chit & dé muc nay (3,50 g, 58%) dudi dang cht rdn mau tring nhat. MS (m/z):
362,0 [(M+H)"].

b) 1-(4-Metoxybenzyl)-3,3-dimetyl-6-(4-metyl-imidazol-1-y1)-1,3-
dihydroindol-2-on

Hén hop cuia 6-bromo-1-(4-metoxybenzyl)-3,3-dimetyl-1,3-dihydroindol-2-on
(0,50 g), kali cacbonat (0,21 g) va 4-metyl imidazol (0,57 g) trong NMP (2,5 ml) dugc
lam sach bang argon, sau d6 bd sung CuBr (20 mg) va 2-axetyl-xyclohexanon (39 mg)
va viéc khudy duoc tiép tuc & 135°C trong 16 gio. Hon hop nay duge phan bé giira
hdn hop cia nuéc va EtOAc, 16p hitu co duge 1am kho, duge 1am bay hoi va phén cin
dugc tinh ché bang sic ky nhanh (silica gel, EtOAc/ n-heptan, 3:2) dé tao ra hop chét ¢
d& muc nay (0,17 g, 35%) dudi dang chét rin mau vang nhat. MS (m/z): 361,8
[((M+H)"].

¢) 3,3-dimetyl-6-(4-metyl-imidazol-1-yl)-1,3-dihydroindol-2-on

Dung dich cta 1-(4-metoxybenzyl)-3,3-dimetyl-6-(4-metyl-imidazol-1-yl)-1,3-
dihydroindol-2-on (170 mg) trong TFA (10 ml) dugc gia nhiét & nhiét 4o 110°C trong
72 gio. Hon hop nay duoc lam bay hoi, phan cin duge phan bd giita hdn hop cua natri
bicacbonat bao hoa chira nu¢c va EtOAc, 16p hitu co duge lam khd, dugce lam bay hoi
va phan can dugc tinh ché bang sic ky nhanh (silica gel, EtOAc) dé tao ra hop chit &
dé muc nay (70 mg, 61%) dudi dang chit rin mau vang nhat. MS (m/z): 241,8
[(M+H)].
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d) 3,3-dimetyl-6-(4-metylimidazol-1-yl)-1-(6-metyl-3-pyridyl)indolin-2-on (Vi
du 18)

B6 sung natri bis(trimetylsilyl)amit (1 M trong THF, 0,06 ml) vao huyén phu
cia 3,3-dimetyl-6-(4-metyl-imidazol-1-yl)-1,3-dihydroindol-2-on (70 mg), axit 2-
metylpyridin-5-boronic (80 mg), DMAP (106 mg) va ddng axetat (56 mg) trong toluen
kho (2 ml) & 25°C trong khi suc khong khi khd qua hdn hop nay va viéc khudy duoc
tiép tuc & 95°C trong 16 gid. Hon hop nay dugc phén bd gitta hdn hop cua axit
clohydric chtra nuéc (2 M) va EtOAc, 16p hitu co duge 1am kho, dugce 1am bay hoi va
phén can duge tinh ché béng sdc ky nhanh (silica gel, EtOAc/MeOH, 95:5) dé tao ra
hop chit & d& muc nay (36 mg, 37%) dudi dang chit rin mau nau. MS (m/z): 333,1
[((M+H)"].

Vidu 19

3,3-dimetyl-6-(6-metylpyridin-3-yl)-1-(2-metylpyridin-4-yl)indolin-2-on

Vi du 19 dugc diéu ché twong tu voi hop chit ¢ Vi du 10b béng cach sir dung 4-
bromo-2-metylpyridin dé tao ra hop chit & d& muc nay (51%) duéi dang dau mau vang
nhat. MS (m/z): 344,2 [(M+H)"].

Vi du 20

3,3-dimetyl-1,6-bis(2-metylpyridin-4-yl)indolin-2-on

Vi du 20 dugc diéu ché tuong tu voi hop chit & Vi dullb béng cach sir dung 4-
bromo-2-metylpyridin dé tao ra hop chat ¢ d& muc nay (65%) duéi dang bot mau trang.
MS (m/z): 344,3 [(M+H)"].
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Vidu 2l

6-(4-Xyclopropylimidazol-1-yl)-3,3-dimetyl-1-(2-metyl-4-pyridyl)indolin-2-on

a) 6-(4-Xyclopropyl-imidazol-1-yl)-3,3-dimetyl-1,3-dihydro-indol-2-on

Hop chat & dé muc nay dugc didu ché twong tu v6i hop chit & Vi du 18a-c bing
cach st dung 4-xyclopropyl imidazol (duoc diéu ché theo Chen, Y., W02010096395)
trong budc 18b va thu dugc (58%) dudi dang chat rin mau vang. MS (m/z): 267,9
[(M+H)"].

b) 6-(4-Xyclopropylimidazol-1-yl)-3,3-dimetyl-1-(2-metyl-4-pyridyl)indolin-2-
on (Vidu 21)

Hop chit & d& muc nay duoc didu ché tix 6-(4-xyclopropyl-imidazol-1-yl)-3,3-
dimetyl-1,3-dihydro-indol-2-on va 2-metyl-pyridin-4-boronic twong tu v6i hop chit &
Vi du 18d d tao ra hop chit & d& muc ndy (9%) dudi dang chit rin mau vang. MS
(m/z): 358,9 [(M+H)].

Viduy 22

3,3-dimetyl-6-(4-metylimidazol-1-yl)-1-(2-metyl-4-pyridyl)indolin-2-on

Vi du 22 dugc diéu ché tuong tu véi hop chét ¢ Vi du 18d béng cach st dung
axit 2-metylpyridin-4-boronic dé tao ra hop chit & d& muc nay (22%) duéi dang chit

rin mau tring nhat. MS (m/z): 332,9 [(M+H)"].
Vidu23

6-(4-flopyridin -3-yl)-3,3-dimetyl-1-(1-metyl-1H-pyrazol-3-yl)indolin-2-on
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Vi du 23 dugc diéu ché tuong tu voi hop chat & Vi du 14b béng cach str dung 3-
iodo-1-metyl-1H-pyrazol dé tao ra hop chit & dé muc nay (74%) dudi dang ddu mau
vang nhat. MS (m/z): 337,2 [(M+H)"].

Vidu 24

6-(4-flopyridin -3-yl)-3,3-dimetyl-1-(2-metylpyridin-4-yl)indolin-2-on

Vi du 24 duoc diéu ché tuong tw voi hop chat & Vi du 14b bang cach st dung 4-
bromo-2-metylpyridin dé tao ra hop chat & dé muc nay (37%) du6i dang bot mau vang
nhat. MS (m/z): 348,1 [M+H)"].

Vidu 25

1-(5-flo-2-metylpyridin-4-yl)-3,3-dimetyl-6-(2-metylpyrimidin-5-yl)indolin-2-

on

Vi du 25 dugc diéu ché tuong tu véi hop chdt & Vi du 1d béng cach st dung 4-
bromo-5-flo-2-metylpyridin dé tao ra hop chat & d&é muc nay (21%) dudi dang dau
khong mau. MS (m/z): 363,2 [(M+H)"].

Vidu 26
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3,3-dimetyl-6-(1-metyl-1H-pyrazol-3-yl)-1-(2-metylpyrimidin-5-yl)indolin-2-

on

a) 3,3-dimetyl-6-(1-metyl-1H-pyrazol-3-yl)indolin-2-on

Hop chét & dé muc nay duoc diéu ché tuong tu voi hop chit & Vi du lc bang
cach su dung 3,3-dimetyl-6-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)indolin-2-on
tir vi du 1b va 3-iodo-1-metyl-1H-pyrazol dé tao ra hop cht & dé muc nay (26%) dudi
dang chét rin mau trang nhat. MS (m/z): 242,1 [(M+H)"].

b) 3,3-dimetyl-6-(1-metyl-1H-pyrazol-3-yl)-1-(2-metylpyrimidin-5-yl)indolin-
2-on (Vidu 26)

Hop chit & d& muc nay duoc diéu ché tir 3,3-dimetyl-6-(1-metyl-1H-pyrazol-3-
yl)indolin-2-on twong tw véi hop chit & Vi du 1d bang cach sir dung S5-bromo-2-
metylpyrimidin dé tao ra hop chit & dé muc nay (59%) dudi dang dau khong mau. MS
(m/z): 334,2 [(M+H)"].

Vidu 27

3,3-dimetyl-6-(2-metylpyrimidin-5-yl)-1-(5-metylthiophen-2-yl)indolin-2-on

Vi du 27 duge diéu ché twong tw v6i hop chit & Vi du 1d bang cach sir dung 2-
iodo-5-metylthiophen dé tao ra hop chit & dé muc nay (38%) dudi dang chit rin mau

tring. MS (m/z): 350,2 [(M+H)"].

Vidu 28
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3,3-dimetyl-1-(1-metyl-1H-imidazol-5-yl)-6-(2-metylpyrimidin-5-yl)indolin-2-

on

Vi du 28 dugc diéu ché tuong tw véi hop chit & Vi du 1d béng cach sir dung 5-
bromo-1-metyl-1H-imidazol dé tao ra hop chit & d& muc nay (18%) dudi dang chét
ran mau vang. MS (m/z): 334,2 [(M+H)*].

Viduy 29

3,3-dimetyl-6-(1-metyl-1H-imidazol-4-yl)-1-(2-metylpyrimidin-5-yl)indolin-2-

on

Sy

a) 3,3-dimetyl-6-(1-metyl-1H-pyrazol-3-yl)indolin-2-on

Hop chét & dé muc nay duoc diéu ché tuong ty voéi hop chit & Vi du lc bang
cach st dung 3,3-dimetyl-6-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)indolin-2-on
tir vi du 1b va 4-Iodo-1-metyl-1H-imidazol dé tao ra hop chit & d& muc nay (16%)
dudi dang chét rdn mau nau. MS (m/z): 2422 [(M+H)*].

b) 3,3-dimetyl-6-(1-metyl-1H-imidazol-4-yl)-1-(2-metylpyrimidin-5-yl)indolin-
2-on (Vi du 29)

Hop chit & dé muc nay duge didu ché tir 3,3-dimetyl-6-(1-metyl-1H-pyrazol-3-
yl)indolin-2-on va 5-bromo-2-metylpyrimidin twong tw véi hgp chit & Vi du 1d dé tao
ra hop chit & d& muc nay (34%) dudi dang chit rin mau tring nhat. MS (m/z): 334,2
[(M+H)*].

Viduy 30
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5-(3,3-dimetyl-6-(2-metylpyrimidin-5-yl)-2-oxoindolin-1-yl)picolinonitril

Vi du 30 dugc didu ché twong tu v6i hop chét ¢ Vi du 1d bang cach sur dung 5-
bromopicolinonitril dé tao ra hop chit & d& muc nay (66%) dudi dang bot mau tring.
MS (m/z): 356,2 [(M+H)"].

Vidu 31

1-(6-(Hydroxymetyl)pyridin-3-yl)-3,3-dimetyl-6-(2-metylpyrimidin-5-
yl)indolin-2-on

OH

Vi du 31 dugce diéu ché tuong tu véi hop chit & Vi du 1d béng cach sur dung (5-
bromopyridin-2-yl)metanol dé tao ra hop chit & d& muc nay (55%) dudi dang chit ran
mau tring. MS (m/z): 361,2 [(M+H)"].

Vidu 32

1 -(6-Xycloprbpylpyridin—3-yl)-3 ,3-dimetyl-6-(2-metylpyrimidin-5-yl)indolin-2-

on
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Vi du 32 duge didu ché tuong tu v6i hop cht ¢ Vi du 1d bang cach sir dung 5-
bromo-2-xyclopropylpyridin dé tao ra hop chit & dé muc nay (26%) dudi dang chét
ran mau trang. MS (m/z): 371,2 [(M+H)"].

Viduy 33

6-(4-Isopropylimidazol-1-yl)-3,3-dimetyl- 1-(6-metyl-3-pyridyl)indolin-2-on

a) 6-(4-Isopropyl-imidazol-1-yl)-3,3-dimetyl-1,3-dihydro-indol-2-on

Hop chit & dé muc nay duoc diéu ché twong tu voi hop chdt & Vi du 18a-c bing
cach sir dung 4-isopropyl imidazol (duoc diéu ché theo Dolby et al., US20050101785)
trong buéc 18b va thu duge (67%) dudi dang chit rin mau tring nhat. MS (m/z):
269,9 [M+H)™].

b) 6-(4-Isopropylimidazol-1-yl)-3,3-dimetyl-1-(6-metyl-3-pyridyl)indolin-2-on
(Vidu 33)

Vi du 33 dugc didu ché tir 6-(4-isopropyl-imidazol-1-yl)-3,3-dimetyl-1,3-
dihydro-indol-2-on va axit 2-metyl-pyridin-4-boronic twong tw véi hop chit & Vi du
18d @ tao ra hop chét & d& muc nay (25%) duéi dang chét rin mau vang. MS (m/z):
360,8 [(M+H)*].

Vidu 34

3,3-dimetyl-6-(5-metyl-1,3,4-oxadiazol-2-yl)-1-(6-metyl-3-pyridyl)indolin-2-on

a) Metyl este cua axit 3,3-dimetyl-2-0x0-2,3-dihydro-1H-indol-6-carboxylic
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Dung dich cua 6-bromo-3,3-dimetyl-1,3-dihydroindol-2-on (5,00 g), DIPEA
(26,9) va DMF (5 ml) trong metanol (40 ml) dugc 1am sach bang argon, sau d6 bd
sung [1,1'-bis(diphenylphosphino)feroxen]diclopaladi(Il) (1,20 g) va viéc khudy duoc
tiép tuc trong ndi hap & 4p sudt 150 psi CO & nhiét d6 100°C trong 18 gio. Hon hop
nay duoc 1am bay hoi va phan can duoc phan bd gitta hdn hop cua nude va EtOAc,
16p hitu co duge lam khd, duge lam bay hoi va phan cin dugc tinh ché bing séc ky
nhanh (silica gel, gradien, EtOAc trong n-heptan 30%) dé tao ra hop chit & dé& muc
nay (3,0 g, 66%) dudi dang chét rin mau nau. MS (m/z): 220,0 [(M+H)"].

b) Axit 3,3-dimetyl-2-0x0-2,3-dihydro-1H-indol-6-carboxylic

B6 sung LiOH (11,5 g) va nude (10 ml) vao dung dich clda metyl este cla axit
3,3-dimetyl-2-0x0-2,3-dihydro-1H-indol-6-carboxylic (6,00 g) trong THF (60 ml) va
viéc khudy duoc tiép tuc & 25°C trong 18 gid. Hdn hop nay duge lam bay hoi, phan
cdn nay dugc hoa tan trong nude dé lanh, d6 pH duogc diéu chinh dén 5-6 béng cach sur
dung axit clohydric chira nuéc (6 N, 40 ml), huyén phu nay duoc loc va phén cin duge
lam kho dé tao ra hop chit & d& muc nay (3,50 g, 62%) dudi dang chét rin mau vang
nhat. MS (m/z): 204,1 [(M-H)].

¢) N'-axetyl-hydrazit cia axit 3,3-dimetyl-2-ox0-2,3-dihydro-1H-indol-6-

carboxylic

B6 sung HOBt (1,58 g), EDCI (2,20 g) va DIPEA (4,3 ml) vao dung dich cia
axit 3,3-dimetyl-2-0x0-2,3-dihydro-1H-indol-6-carboxylic (2,00 g) va hydrazit cia
axit axetic (0,81 g) trong DMF kho (5 ml) va viéc khuéy duoc tiép tuc ¢ 25°C trong 18
gid. Hon hop nay duoc 1am bay hoi dé tao ra hop chit tho & dé muc nay (2,20 g, 82%),
chét nay dugc sir dung trong budc tiép theo ma khong can tinh ché thém. MS (m/z):
262,1 [M+H)™].

d) 3,3-dimetyl-6-(5-metyl-[1,3,4]oxadiazol-2-yl)-1,3-dihydroindol-2-on

B6 sung tosyl clorua (1,50 g) va trietylamin (2,2 ml) vao dung dich N'-axetyl-
hydrazit cta axit 3,3-dimetyl-2-0x0-2,3-dihydro-1H-indol-6-carboxylic tho (43) (1,40
g) trong DMF (5 ml) va axetonitril (10 ml) va viéc khuéy duoc tiép tuc & 25°C trong
18 gid. Hén hop nay dugc lam bay hoi va phan cin dugc phan b gitta hdn hop cua

nude va EtOAc, 16p hitu co duoc 1am khd, duoc 1am bay hoi va phan cin duge tinh
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ché bang sic ky nhanh (silica gel, gradien, EtOAc trong n-heptan 30%) dé tao ra hop
chit & dé& muc nay (0,50 g, 38%). MS (m/z): 244.2 [(M+H)"].

e) 3,3-dimetyl-6-(5-metyl-1,3,4-oxadiazol-2-yl)-1-(6-metyl-3-pyridyl)indolin-2-
on (Vi du 34)

Hop chit & d& muc nay dugc didu ché tr 3,3-dimetyl-6-(5-metyl-
[1,3,4]oxadiazol-2-yl)-1,3-dihydroindol-2-on va S-bromo-2-metyl-pyridin twong tu v&i
hop chit & Vi du 1d va thu dugc dudi dang chit rdn mau trang nhat (29%). MS (m/z):
335,1 [(M+H)™].

Vidu 35

3,3-dimetyl-6-(5-metyl-1,3,4-oxadiazol-2-yl)-1-(2-metyl-4-pyridyl)indolin-2-on

Vi du 35 duge diéu ché tir 3,3-dimetyl-6-(5-metyl-[1,3,4]oxadiazol-2-yl)-1,3-
dihydroindol-2-on tr vi du 34d va 4-bromo-2-metyl-pyridin twong tu véi hop chit &
Vi du 1d dé tao ra hop chit & dé muc nay (27%) dudi dang chét rdn mau trdng nhat.
MS (m/z): 335,2 [M+H)"].

Vidu 36

6-(4-Isopropylimidazol-1-yl)-3,3-dimetyl-1-(2-metyl-4-pyridyl)indolin-2-on

Hdn hop ctia 6-(4-isopropyl-imidazol-1-yl)-3,3-dimetyl-1,3-dihydro-indol-2-on
(150 mg) tir vi du 33a, 4-bromo-2-metyl-pyridin (116 mg) va kali cacbonat (169 mg)
trong axetonitril (10 ml) dugc lam sach bang argon, sau d6 bd sung Cul (10 mg) va

N,N'-dimetyletylendiamin (16 mg) va viéc khudy dugc tiép tuc & 110°C trong 5 gio.
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Hbn hop nay dugc phan bd giita hdn hop cia nuée va EtOAc, 16p hitu co duge lam

kho, dugc 1am bay hoi va phan cin dugc tinh ché bang sic ky nhanh (silica gel, EtOAc)
dé tao ra hop chit & dé muc nay (24%) dudi dang chét rin mau vang. MS (m/z): 361,0

[((M+H)"].

Vi du 37

6-(4-Isopropylimidazol-1-yl)-3,3-dimetyl-1-(1-metylpyrazol-3-yl)indolin-2-on

Vi du 37 dugc diéu ché tir 6-(4-isopropyl-imidazol-1-yl)-3,3-dimetyl-1,3-
dihydro-indol-2-on tr vi du 33a va 3-bromo-1-metyl-1H-pyrazol twong tu véi hop chét
& Vi du 36 dé tao ra hop chit ¢ d& muc nay (31%) duéi dang chét rin mau trdng nhat.
MS (m/z): 349,8 [(M+H)].

Vi du 38

6-(4-Isopropylimidazol-1-yl)-3,3-dimetyl-1-(2-metylpyrimidin-5-yl)indolin-2-

on

Vi du 38 dugc diéu ché tir 6-(4-isopropyl-imidazol-1-yl)-3,3-dimetyl-1,3-
dihydro-indol-2-on tlr vi du 33a va 5-bromo-2-metyl-pyrimidin twong tu v6i hop chét
& Vi du 36 dé tao ra hop chat & d& muc nay (31%) (29%) dudi dang chét rin mau vang
nhat. MS (m/z): 361,9 [(M+H)"].

Vi du 39

6-(4-Xyclopropylimidazol-1-yl)-3,3-dimetyl- 1-(1-metylimidazol-4-yl)indolin-

2-0n
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Vi du 39 duge didu ché tir 6-(4-xyclopropyl-imidazol-1-yl)-3,3-dimetyl-1,3-
dihydro-indol-2-on tir vi du 21a va 4-bromo-1-metyl-1H-imidazol tuwong tu vé&i hop
chit & Vi du 36 dé tao ra hop chit & dé muc nay (31%) dudi dang chét rin mau vang

nhat. MS (m/z): 347,9 [(M+H)*].
Vi du 40

6-(4-Xyclopropylimidazol-1-yl)-3,3-dimetyl-1-(1-metylpyrazol-3-yl)indolin-2-

on

Vi du 40 duoc didu ché tur 6-(4-xyclopropyl-imidazol-1-yl)-3,3-dimetyl-1,3-
dihydro-indol-2-on tir vi du 21a va 3-bromo-1-metyl-pyrazol twong tu v6i hop chét &
Vi du 36 dé tao ra hop chit & d& muc ndy (33%) dudi dang chit rin mau xam. MS
(m/z): 347,8 [(M+H)"].

Vidu4l

6-(4-Xyclopropylimidazol-1-yl)-3,3-dimetyl-1-(2-metylpyrimidin-5-yl)indolin-

2-on
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Vi du 41 dugc didu ché tur 6-(4-xyclopropyl-imidazol-1-yl)-3,3-dimetyl-1,3-
dihydro-indol-2-on tur vi du 21a va 5-bromo-2-metyl-pyrimidin twong tw v&i hop chét
& Vi du 36 dé tao ra hop chit & dé muc nay (28%) dudi dang chit ban rin mau vang
nhat. MS (m/z): 359,9 [(M+H)"].

Vidu 42

3,3-dimetyl-1-(1-metylimidazol-4-yl)-6-(2-metyloxazol-5-yl)indolin-2-on

0]
N
N AN
>\/O >§‘
N

a) 1-(4-Metoxy-benzyl)-3,3-dimetyl-6-(2-metyl-oxazol-5-yl)-1,3-dihydro-indol-

2-on

Huyén phi cua 6-bromo-1-(4-metoxybenzyl)-3,3-dimetyl-1,3-dihydro-indol-2-
on (1,00 g), 2 metyloxazol (0,50 g) va kali cacbonat (1,15 g) trong 1,4-dioxan (10 ml)
dugc lam sach bing argon, sau do bd sung paladi diaxetat (31 mg) va 2-
(dixyclohexylphosphino)biphenyl (10 mg) va viéc khudy duoc tiép tuc & 110°C trong
16 gid. Hon hop nay duogc phan bd gitta hdn hop cta nude va EtOAc, 16p hitu co dugc
lam khd, dugc lam bay hoi va phan can dugce tinh ché bang séc ky nhanh (silica gel,
gradien, EtOAc trong n-heptan 0-50%) dé tao ra hop chét & dé muc nay (0,45 g, 45%)
dudi dang chét 16ng mau vang. MS (m/z): 363,0 [(M+H)*].

b) 3,3-dimetyl-6-(2-metyl-oxazol-5-yl)-1,3-dihydro-indol-2-on

Dung dich cua 1-(4-metoxy-benzyl)-3,3-dimetyl-6-(2-metyl-oxazol-5-yl)-1,3-
dihydro-indol-2-on (450 mg) trong TFA (20 ml) dugc gia nhiét ¢ nhiét d6 110°C trong
72 gid. Hon hop nay duge phan bd giita hdn hop cua dung dich natri bicacbonat chira
nude bdo hoa va EtOAc, 16p hitu co duge lam khd, dugce lam bay hoi va phéan cin
dugc tinh ché bang sdc ky nhanh (silica gel, EtOAc/n-heptan, 4:1) dé tao ra hop chit &
dé muc nay (200 mg, 66%) dudi dang chét rin mau tring nhat. MS (m/z): 2433
[(M+H)'].

C) 3,3-dimetyl-1-(1-metylimidazol-4-yl)-6-(2-metyloxazol-5-yl)indolin-2-on
(Vidu42)
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Vi du 42 duge diéu ché tir 3,3-dimetyl-6-(2-metyl-oxazol-5-yl)-1,3-dihydro-
indol-2-on va 4-bromo- 1-metyl-1H-imidazol twong tu véi hop chat ¢ Vi du 1d dé tao
ra hop chit & dé muc nay (30%) dudi dang chit rin mau vang. MS (m/z): 323,0
[(M+H)].

Vidu 43

3,3-dimetyl-6-(5-metyl-1,3,4-oxadiazol-2-yl)-1-(2-metylpyrimidin-5-yl)indolin-

2-on

Vi du 43 dugc didu ché tir 3,3-dimetyl-6-(5-metyl-[1,3,4]oxadiazol-2-yl)-1,3-
dihydroindol-2-on tir vi dy 34d va 5-bromo-2-metyl-pyrimidin twong tw v6i hop chét &
Vi du 1d dé tao ra hop chét & dé& muc nay (40%) dudi dang chét rin mau trdng nhat.
MS (m/z): 336,6 [(M+H)"].

Vi du 44

3,3-dimetyl-6-(2-metylpyrimidin-5-yl)-1-(pyridin-2-yl)indolin-2-on

Vi du 44 dugc didu ché tuong tu véi hop chit & Vi du 1d béng cach str dung 2-
iodopyridin dé tao ra hop chat & d& muc nay (53%) dudi dang chat rin mau tring. MS
(m/z): 331,2 [M+H)"].

Vi du 45

1-(2-flopyridin -4-yl)-3,3-dimetyl-6-(2-metylpyrimidin-5-yl)indolin-2-on
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Vi du 45 dugc diéu ché tuong tu voi hop chat & Vi du 1d béng cach st dung 2-
flo-4-iodopyridin dé tao ra hop chit & dé muc nay (70%) duéi dang bot mau tring. MS
(m/z): 349,1 [M+H)"].

Vi du 46

1-(3-flopyridin -4-yl)-3,3-dimetyl-6-(2-metylpyrimidin-5-yl)indolin-2-on

Vi du 46 duoc diéu ché twong tu voi hop chit & Vi du 1d bfmg cach str dung 3-
Flo-4-iodopyridin dé tao ra hop chét & d& muc nay (23%) duéi dang bot mau tring.
MS (m/z): 349,2 [M+H)"].

Vi du 47

1-(2-Flo-5-metylpyridin-4-yl)-3,3-dimetyl-6-(2-metylpyrimidin-5-yl)indolin-2-

on

Vi du 47 dugc diéu ché twong tu véi hop chit & Vi du 1d béng cach str dung 2-
Flo-4-iodo-5-metylpyridin dé tao ra hop chat & dé muc nay (6%) dudi dang bot mau
tring. MS (m/z): 363,2 [(M+H)"].

Vidu 48

-51-



24938

3,3-dimetyl-1-(6-metylpyridazin-3-yl)-6-(2-metylpyrimidin-5-yl)indolin-2-on

Vi du 48 duoc diéu ché tuwong tu véi hop chét & Vi du 1d bang cach sir dung 3-
iodo-6-metylpyridazin dé tao ra hop chat & d& muc nay (67%) dudi dang chét rin mau

vang nhat. MS (m/z): 346,2 [(M+H)"].
Vidu 49

3,3-dimetyl-6-(2-metyloxazol-5-yl)-1-(1-metylpyrazol-3-yl)indolin-2-on

N X
2R
NN
Vi du 49 dugc diéu ché tir 3,3-dimetyl-6-(2-metyl-oxazol-5-yl)-1,3-dihydro-
indol-2-on va 3-bromo-1-metyl-1H-pyrazol tuwong tw v6i hop chit & Vi du 1d dé tao ra

hop chét & d& muc nay (22%) dudi dang chat ran mau tring nhat. MS (m/z): 323,1
[(M+H)"].

Viduy 50

1-(Benzo[b]thiophen-4-yl)-3,3-dimetyl-6-(2-metylpyrimidin-5-yl)indolin-2-on

Vi du 50 dugc diéu ché turong tu voi hop chit & Vi du 1d bang cach sir dung 4-
bromobenzo[b]thiophen dé tao ra hop chét & d& muc nay (5%) dudi dang chit rin mau
trang. MS (m/z): 386,2 [(M+H)"].
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ViduS5l1

3,3-dimetyl-1-(5-metyl-1,3,4-oxadiazol-2-yl)-6-(2-metylpyrimidin-5-yl)indolin-

2-on

Vi du 51 duge diéu ché twong tw v6i hop chit & Vi du 1d bing céch st dung 2-
bromo-5-metyl-1,3,4-oxadiazol dé tao ra hop chit & d& muc nay (31%) dudi dang chét

rdn mau tring. MS (m/z): 336,2 [(M+H)*].
Vidu 52

1-(3-Clopyridin-4-yl)-3,3-dimetyl-6-(2-metylpyrimidin-5-yl)indolin-2-on

Vi du 52 duge diéu ché tvong tu voi hop chét & Vi du 1d bing cach sir dung 4-
bromo-3-clopyridin dé tao ra hop chét & d& muc nay (21%) duéi dang chét rin mau

vang nhat. MS (m/z): 365,1/367,1 [(M+H)"].
Vidu 53

3,3-dimetyl-1-(5-metylpyrimidin-2-yl)-6-(2-metylpyrimidin-5-yl)indolin-2-on
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Vi du 53 duge diéu ché twong tu v6i hop chit & Vi du 1d bang cach sir dung 2-
bromo-5-metylpyrimidin dé tao ra hop chit ¢ dé muc nay (60%) duéi dang chét rin
mau tring nhat. MS (m/z): 346,2 [(M+H)*].

Vi du 54

3,3-dimetyl-1-(1-metylimidazol-4-yl)-6-(5-metyl-1,3,4-oxadiazol-2-yl)indolin-

2-on

(0]
N,N\ N
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Vi du 54 dugc diéu ché tir 3,3-dimetyl-6-(5-metyl-[1,3,4]oxadiazol-2-yl)-1,3-
dihydroindol-2-on tir vi du 34d va 4-bromo-1-metyl-1H-imidazol tuong tu véi hop
chit & Vi du 1d dé tao ra hop chit & d& muc nay (25%) dudi dang chét rin mau tring
nhat. MS (m/z): 324,0 [(M+H)"].

Vidu 55

3,3-dimetyl-6-(2-metylpyrimidin-5-yl)-1-(1H-pyrazol-3-yl)indolin-2-on

Vi du 55 duoe didu ché tuong tu véi hop chit & Vi du 1d bang cach sir dung
tert-butyl 3-iodo-1H-pyrazol-1-carboxylat dé tao ra hop chét & dé muc nay (41%) dudi
dang chit rin mau trang. Trong diéu kién phan ng nhém Boc dugc phan tach. MS

(m/z): 320,1 [(M+H)].
Vidu 56

3,3-dimetyl-1-(5-metylpyridin-2-yl)-6-(2-metylpyrimidin-5-yl)indolin-2-on
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Vi du 56 dugc diéu ché twong tu véi hop chéat & Vi du 1d béng cach su dung 2-
bromo-5-metylpyridin dé tao ra hop chét & d& muc nay (74%) duéi dang chét rin mau

tring. MS (m/z): 345,2 [(M+H)'].
Vi du 57

3,3-dimetyl-1-(5-metylpyrazin-2-yl)-6-(2-metylpyrimidin-5-yl)indolin-2-on

Vi du 57 duge diéu ché twong tu véi hop chat & Vi du 1d béng cach su dung 2-
bromo-5-metylpyrazin dé tao ra hop chat & dé muc nay (35%) dudi dang chét rin mau

trdng nhat. MS (m/z): 346,2 [(M+H)"].
Vi du 58

3,3-dimetyl-6-(4-metylimidazol-1-yl)-1-(2-metylpyrimidin-5-yl)indolin-2-on

3

>N

");/

Vi du 58 duoc diéu ché ti 3,3-dimetyl-6-(4-metyl-imidazol-1-yl)-1,3-

dihydroindol-2-on tir vi du 18c va 5-bromo-2-metyl-pyrimidin twong ty v&i hop chét &
Vi du 36 dé tao ra hop chit & dé& muc nay (31%) dudi dang chit rin mau trdng nhat.

MS (m/z): 333,8 [(M+H)"].
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Vi du 59

3,3-dimetyl-1-(5-metylpyridin-3-yl)-6-(2-metylpyrimidin-5-yl)indolin-2-on

Vi du 59 duoc diéu ché tuong tw véi hop chét & Vi du 1d bang cach sir dung 3-
bromo-5-metyl-pyridin dé tao ra hop chit & dé muc nay (49%) dudi dang chét ran mau
trang. MS (m/z): 345,2 [(M+H)*].

Vi du 60

3,3-dimetyl-1-(4-metylpyridin-2-yl)-6-(2-metylpyrimidin-5-yl)indolin-2-on

Vi du 60 dugc diéu ché twong tu véi hop chit ¢ Vi du 1d béng cach str dung 2-
bromo-4-metyl-pyridin dé tao ra hop chit & d& muc nay (72%) dudi dang chét rén mau

trang. MS (m/z): 345,2 [(M+H)*].
Vi du 61

3,3-dimetyl-1-(6-metylpyridin-2-yl)-6-(2-metylpyrimidin-5-yl)indolin-2-on

Vi du 61 duoc diéu ché twong tu véi hop chit & Vi du 1d bang cach sir dung 2-
bromo-6-metyl-pyridin dé tao ra hop chat & d& muc nay (67%) duédi dang chit rin mau

trang. MS (m/z): 345,2 [(M+H)"].
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Vidu 62

3,3-dimetyl-1-(2-metylpyrimidin-4-yl)-6-(2-metylpyrimidin-5-yl)indolin-2-on

Vi du 62 dugc didu ché tuong tu vdi hop chat & Vi du 1d béng cach str dung 4-
clo-2-metyl-pyrimidin dé tao ra hop chét & d& muc nay (6%) dudi dang chat rin mau

tréng. MS (m/z): 346,2 [(M+H)].
Vi du 63

3,3-dimetyl-1-(6-metylpyrazin-2-yl)-6-(2-metylpyrimidin-5-yl)indolin-2-on

Vi du 63 dugc diéu ché teong tu vé1 hop cht & Vi du 1d bang cach sir dung 2-
bromo-6-metylpyrazin dé tao ra hop chit & dé muc nay (60%) dudi dang chat rin mau

tréng nhat. MS (m/z): 346,2 [(M+H)'].
Vi du 64

3,3-dimetyl-1-(4-metylpyrimidin-2-yl)-6-(2-metylpyrimidin-5-yl)indolin-2-on

Vi du 64 dugc diéu ché trong tu véi hop chit & Vi du 1d béng cach st dung 2-
bromo-4-metylpyrimidin d& tao ra hop chit & dé muc nay (50%) duéi dang chit ran

mau tring. MS (m/z): 346,2 [(M+H)"].
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Vidu 65

1-(1,2-dimetyl-1H-imidazol-4-yl)-3,3-dimetyl-6-(2-metylpyrimidin-5-
yl)indolin-2-on

Vi du 65 duoc diéu ché twong ti véi hop chit & Vi du 1d bang cach sir dung 4-
bromo-1,2-dimetyl-1H-imidazol dé tao ra hop chit & dé& muc nay (8%) dudi dang chit
ran mau tring. MS (m/z): 348,2 [(M+H)"].

Vi du 66

1-(2,6-dimetylpyridin-4-yl)-3,3-dimetyl-6-(2-metylpyrimidin-5-yl)indolin-2-on

Vi du 66 dugc diéu ché tuong t voi hop chét & Vi du 1d bing cach sir dung 4-
bromo-2,6-dimetylpyridin dé tao ra hop chét & dé& muc nay (52%) duéi dang chét rin
mau tring nhat. MS (m/z): 359,2 [(M+H)*].

Vidu 67

1-(4,6-dimetylpyrimidin-2-yl)-3,3-dimetyl-6-(2-metylpyrimidin-5-yl)indolin-2-

on
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Vi du 67 duoc diéu ché tuong tu voi hop chit & Vi du 1d béng cach st dung 2-
bromo-4,6-dimetylpyrimidin dé tao ra hop chit & d& muc nay (50%) duéi dang chét
ran mau tring. MS (m/z): 360,2 [(M+H)*].

Vidu 68

1-(2,6-dimetylpyrimidin-4-yl)-3,3-dimetyl-6-(2-metylpyrimidin-5-yl)indolin-2-

on

Vi du 68 duogc didu ché tuong tu véi hop chit & Vi du 1d béng cach str dung 4-
bromo-2,6-dimetylpyrimidin dé tao ra hop chit & d& muc nay (46%) dudi dang chit
ran mau trang. MS (m/z): 360,2 [(M+H)"].

Vidu 69

1-(4,5-dimetylpyridin-2-yl)-3,3-dimetyl-6-(2-metylpyrimidin-5-yl)indolin-2-on

\

Vi du 69 duoc diéu ché tuong tu véi hop chit & Vi du 1d béng cach str dung 2-
bromo-4,5-dimetylpyridin dé tao ra hop chit & d&é muc nay (50%) du6i dang chit rin
mau tring. MS (m/z): 359,2 [(M+H)*].

Vidu 70

1-(5,6-dimetylpyridin-2-yl)-3,3-dimetyl-6-(2-metylpyrimidin-5-yl)indolin-2-on
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a) 6-Bromo-3,3-dimetyl-indolin-2-on (CAS [158326-84-2])

B sung timg phén 6-bromoindolin-2-on (5,0 g, CAS [99365-40-9]), tiép theo 1a
phire chat déng (I) bromua-dimetylsulfua (470 mg) vao huyén phu cua kali tert-butylat
(12,8 g) trong tetrahydrofuran kho (80 ml) & 0°C. B6 sung timg giot metyl iodua (6,82
g) trong 45 phut, giit nhiét do bén trong dudi 8°C, hdn hop nay duge lam 4m dén 22°C
va viéc khudy duoc tiép tuc trong 16 giv. Hon hop nay dugc dimg & nhiét do 0°C bang
dung dich amoni clorua chita nuéc bdo hoa va dugce pha lodng bang tert-butylmetylete
va nude. Lép hiru co duge lam khd, duge 1am bay hoi va phan can dugce tinh ché bing
sic ky nhanh (silica gel, etyl axetat/ n-heptan, 1:1) dé tao ra hop chit & d& muc nay
(5,17 g) duéi dang chat rin mau ndu (5,17 g, 91%). MS (m/z): 240,4/ 242,4 [(M+H)"].

b) 3,3-dimetyl-6-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)indolin-2-on

Huyén phu ctia 6-bromo-3,3-dimetyl-indolin-2-on (1,00 g), bis(pinacolato)dibo
(1,60 g), kali axetat (0,83 g) trong dimetylsulfoxit (14 ml) dugc 1am sach bang argon,
sau d6 dugc xir Iy bang [1,1'-bis(diphenylphosphino)feroxen] diclopaladi(Il) (152 mg)
va viéc khudy duge tiép tuc & 110°C trong 16 gid. Hén hop nay duoc phan bd gitra
hdn hop cua axit clohydric chita nuée (0,1 M) va EtOAc, 16p hitu co dugc 1am kho,
dugc 1am bay hoi va phan can duge tinh ché bang sic ky nhanh (silica gel, gradien,
0% dén 80% etyl axetat trong n-heptan) dé tao ra hop chét & dé muc nay (0,92 g, 77%)
dué6i dang chit rin mau vang nhat. MS (m/z): 288.2 [(M+H)*].

¢) 3,3-dimetyl-6-(2-metylpyrimidin-5-yl)indolin-2-on

Huyén phu cua  3,3-dimetyl-6-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-
yl)indolin-2-on (200 mg) va 5-bromo-2-metylpyrimidin (181 mg) trong 1,4-dioxan (2
ml) va natri cacbonat chira nuéc (2 M) dwoc lam sach bang argon, sau d6 bd sung
[1,1'-bis(diphenylphosphino)feroxen]diclopaladi(Il) (26 mg) va viéc khudy duoc tiép
tuc & 115°C trong 3 gid. Hon hop nay duge lam bay hoi va phan can duoc tinh ché

bang sic ky nhanh (silica gel, gradien, 0% dén 10% metanol trong diclometan) dé tao
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ra hop chét & d& muc nay (148 mg, 84%) dudi dang chit rin mau niu. MS (m/z):
2542 [(M+H)"].

d) 1-(5,6-dimetylpyridin-2-yl)-3,3-dimetyl-6-(2-metylpyrimidin-5-yl)indolin-2-

on

Huyén ph dugc khir khi ciia 3,3-dimetyl-6-(2-metylpyrimidin-5-yl)indolin-2-
on (100 mg, 395 pumol, duong lugng: 1,00) va 6-bromo-2,3-dimetylpyridin (88,1 mg,
474 pmol, duong lugng: 1,20), kali cacbonat (120 mg, 869 pmol, duong lugng: 2,20),
dong(I) iodua (7,52 mg, 39,5 pmol, duong lwong: 0,10), N,N'-dimetyletylendiamin
(6,96 mg, 8,5 pul, 79,0 pmol, duong lugng: 0,20) va axetonitril (2 ml) dugc gia nhiét
dén nhiét do 120°C trong 18 gio.

Hbn hop nay duoc phan bd gitra hdn hop ciia nuée (10 mL) va diclometan (10
mL), sau d6 16p chira nu6c duge chiét bang diclometan, cac 16p hitu co duge két hop
dugc 1am khd, duge 1am bay hoi va phan cian dugc tinh ché bang sic ky trén silicagel
dé tao ra hop chdt mong mubn dudi dang chat rin mau tring (73mg, 52%). MS (m/z)
=359,2 [M + H]+.

Vidu7l

3,3-dimetyl-6-(2-metyloxazol-5-yl)-1-(2-metylpyrimidin-5-yl)indolin-2-on

N AN
'\ N
i

a) 6-bromo-1-(4-metoxybenzyl)-3,3-dimetylindolin-2-on

B6 sung xesi cacbonat (4,07 g, 12,5 mmol, duong luong: 1,00) vao dung dich
cia 6-bromo-3,3-dimetylindolin-2-on (3 g, 12,5 mmol, duwong lugng: 1,00, CAS
[158326-84-2], vi du 70 budc a) va 1-(clometyl)-4-metoxybenzen (1,96 g, 1,69 ml,
12,5 mmol, duong lugng: 1,00) trong dimetylformamit (90 ml) & 22°C. Hdn hop phan
ng nay duogc gia nhiét & nhiét do 80°C va dugc khudy trong 6 gio. Cac chit d& bay
hoi duoc loai bo trong chan khong va phan cin dugc phan bd giita nude va etyl axetat

sau d6 duoc chiét bang etyl axetat (2 x 150 ml). Céc 16p hitu co dugc két hgp dugce rira
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béng nudc, duge lam kho, duge lam bay hoi va phﬁn can dugce tinh ché béng sic ky
trén silicagel dé tao ra hop chét mong mudn dudi dang ddu mau do6 nhat (3,98, 88%).

MS (m/z) = 360,1/362,1 [M + H]+.
b) 1-(4-metoxybenzyl)-3,3-dimetyl-6-(oxazol-5-yl)indolin-2-on

Hon hop duoc khir khi clia 6-bromo-1-(4-metoxybenzyl)-3,3-dimetylindolin-2-
on (720 mg, 2 mmol, dwong lugng: 1,00, vi du 71 budc a), paladi (II) axetat (22,5 mg,
100 umol, duong lugng: 0,05), 2-di-tert-butylphosphino-3,4,5,6-tetrametyl-2',4',6'-tri-
iso-propylbiphenyl (96,1 mg, 200 pmol, dwong luong: 0,1), axit pivalic (81,7 mg, 92,8
ul, 800 pmol, duong luong: 0,4), kali cacbonat (829 mg, 6,00 mmol, duong lugng: 3),
dimetylaxetamit (7,5 ml) va oxazol (276 mg, 4,00 mmol, duong lugng: 2) dugc gia
nhiét trong bé diu dén 115°C trong 15 gid. Sau khi 1am ngudi xudng 22°C, hdn hop
phan tng nay dugc tinh ché tryc tiép bang sic ky trén silicagel dé tao ra hop chat
mong mudn dudi dang chét rin mau vang nhat (500mg, 72%). MS (m/z) = 349,2 [M +
H]+.

¢) 1-(4-metoxybenzyl)-3,3-dimetyl-6-(2-metyloxazol-5-yl)indolin-2-on

B6 sung dung dich cia phtrc chit boran tetrahydrofuran trong tetrahydrofuran
(1M, 689 ul, 689 pmol, duwong lugng: 1,2) vao dung dich cua 1-(4-metoxybenzyl)-3,3-
dimetyl-6-(oxazol-5-yl)indolin-2-on (200 mg, 574 pmol, duong lugng: 1,00, vi du 71
budc b) trong tetrahydrofuran (4 ml) & nhiét d§ trong phong. Sau 30 phut, dung dich
nay dugc lam lanh xudng -78°C va bd sung dung dich cta n-butyllithi trong hexan
(1,6M, 431 pl, 689 umol, duong lugng: 1,2). Sau 15 phut & nhiét 4o -78°C, bd sung
iodometan (97,8 mg, 43,0 pl, 689 umol, duong lugng: 1,2) va hdn hop nay duogc lam
4m dén -20°C va khudy & nay trong 4 gio. Sau dé, bd sung dung dich cua axit axetic
trong etanol (5% thé tich/thé tich, 10,3 g, 9,86 ml, 8,61 mmol, duong luong: 15) hdn
hop phan tmg nay dugc khudy o trong phong qua dém. Hon hgp nay dugc phan bd
gitta hdn hop cua dung dich natri hydrocacbonat chira nugc bdo hoa va dietylete, sau
d6 duoc chiét béng ete. Cac 16p hitu co dugce két hop dugc rira béng nuée mudi, duge
lam kho, duoc lam bay hoi va phin cin dugce tinh ché bang sic ky trén silicagel dé tao
ra hop chat mong muén duéi dang chit rin mau vang nhat (36mg, 17%). MS (m/z) =
363,2 [M + H]+.

d) 3,3-dimetyl-6-(2-metyloxazol-5-yl)indolin-2-on
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Dung dich cua 1-(4-metoxybenzyl)-3,3-dimetyl-6-(2-metyloxazol-5-yl)indolin-
2-on (35 mg, 96,6 pmol, duong lugng: 1,00, vi du 71 budce ¢) duge hoa tan trong axit
trifloaxetic (661 mg, 446 pul, 5,79 mmol, dwong lugng: 60) va hdn hgp phan Ung nay
dugc phan Gng trong vi séong ¢ nhiét dg 140°C trong 1 giod. Céac chét d& bay hoi dugc
loai bo trong chan khong va phan can mau xanh 14 ciy duoc tinh ché bang sic ky trén
silicagel dé tao ra hop chit mong mudn duéi dang chét rin mau ndu nhat (15,9mg,
68%). MS (m/z) =243,1 [M + H]+.

¢) 3,3-dimetyl-6-(2-metyloxazol-5-yl)-1-(2-metylpyrimidin-5-yl)indolin-2-on

Hop chét & d& muc nay dugc diéu ché tuong tu v4i hop chat & Vi du 70 bude d,
bang 3,3-dimetyl-6-(2-metyloxazol-5-yl)indolin-2-on (vi du 71 buéc d) va 5-bromo-2-
metyl-pyrimidin lam cdc nguyén li€u ban diu. Chit rin mau tring nhat. Hidu suét:
29%. MS (m/z)=335,4 (M+H)".

Vidu 72

3,3-dimetyl-6-(4-metyl-1H-imidazol-1-yl)-1-(1-metyl-1H-imidazol-4-
yl)indolin-2-on

@f&o
N N

A

N
/

pz4

\—

a) 3,3-dimetyl-6-(4-metylimidazol-1-yl)indolin-2-on

Trong 6ng dugc gin kin, hdn hop dugc khir khi cua 6-bromo-3,3-
dimetylindolin-2-on (150 mg, 625 pmol, duong lugng: 1,00, CAS [158326-84-2], vi
du 70 budc a), 4-metyl-1H-imidazol (256 mg, 3,12 mmol, duwong lugng: 5,0), kali
cacbonat (90,7 mg, 656 pmol, duong lugng: 1,05) va 2-axetylxyclohexanon (21,9 mg,
20,3 pl, 156 pmol, duong luong: 0,25) trong N-metylpyrolidon (1,2 ml) va dong(I)
clorua (6,18 mg, 62,5 pmol, duong lugng: 0,1) dugce khudy & 130°C trong 24 gid. Hon
hop phan ing nay dugc phan bé giita hdn hop cua dung dich natri hydrocacbonat chira
nude bdo hoa va etyl axetat, sau do duge chiét bang etyl axetat. Cac 16p hitu co dugc

két hop duoc 1am kho, duge lam bay hoi va phan cin dugc tinh ché bang sic ky trén
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silicagel, sau do la HPLC pha déo dé tao ra hop chét mong mudn dudi dang chét rin

mau tring (39mg, 26%).
MS (m/z) = 242,2 [M + H]+.

b) 3,3-dimetyl-6-(4-metyl-1H-imidazol-1-yl)-1-(1-metyl-1H-imidazol-4-yl)

indolin-2-on

Hop chét & dé muc nay duoc diéu ché tvong tu véi hop chét & Vi du 70 bude d,
bang 3,3-dimetyl-6-(4-metylimidazol-1-yl)indolin-2-on (vi du 72 buéc a) va 4-bromo-
1-metyl-1H-imidazol 1am céc nguyén liéu ban dau. Chét rin mau vang. Hiéu suét:

33%.
MS (m/z) = 322,2 [M + H]+.
Vi du 73

3,3-dimetyl-6-(3-metyl-1,2,4-oxadiazol-5-yl)-1-(2-metylpyrimidin-5-yl)indolin-

2-on

a) metyl 3,3-dimetyl-2-oxo-indolin-6-carboxylat

B sung timg phéan huyén phi ctia NaH trong dau khoang (60% khdi luong/khdi
luong, 2,54 g, 63,4 mmol, duong luong: 2) vao dung dich mau vang cua metyl 2-
oxoindolin-6-carboxylat (6,24 g, 31,7 mmol, duong lugng: 1) va metyl iodua (9,08 g,
4 ml, 64 mmol, duong lugng: 2,02) trong dimetylformamit kho (90,5 ml) trong hon
1,5 gidr trong khi khéng ché toa nhiét bang bé nudc. Hon hop phan tng nay dugc rot
cin than lén trén hdn hop duoc lam lanh béng d4 chra ~11 g natri hydrocacbonat,
nude (150 mL) va etyl axetat (150 mL). Hon hop tao ra dugc chiét bang etyl axetat va
céc 16p hitu co dugc rira bang nudc mudi. Céc 16p hitu co duoc két hop duoc 1am khd

bang natri sulfat, dugc loc va dugc co trong chan khong.
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Phén cin dugc nghién bang heptan/ etyl axetat 1:1 va chat két tha dugc loc va
duoc rira bang heptan/ etyl axetat 1:1. Chat rdn duoc 1am kho trong chén khong dé tao

ra san phdm mong muén dudi dang chét ran mau nau nhat (5,026 g, 72%).
MS (m/z) =218,1 [M + H]".
b) Axit 3,3-dimetyl-2-0x0-2,3-dihydro-1H-indol-6-carboxylic

B6 sung lithi hydroxit (11,5 g, 273,9 mmol) va nuéc (10 ml) vao dung dich cua
metyl 3,3-dimetyl-2-oxo0-indolin-6-carboxylat (6,0 g, 27,4 mmol, vi du 73 budc a)
trong tetrahydrofuran (60 ml). Hon hgp nay duoc khudy & 25°C trong 12 gid. Sau khi
hoan thanh phéan tmg, dung méi duoc loai bo trong chan khong. Bb sung nude d4 (100
ml) vao hdn hop phan tng nay va do pH ctia hdn hop phan tng nay dugc diéu chinh
dén 5-6 bang cach b sung axit clohydric (6 N, 40 ml). Chéat két tia mau tring dugc
tao thanh, chit nay duogc loc va duoc rira bang nude (2 x 25 ml) sau d6 1am kho trong

chan khong dé tao ra san phdm mong mudn (3,5 g, 62%) dudi dang chit rin mau nau

sam.

MS (m/z): 204,1 (M-H)-.

¢) N-[(E)-N-hydroxy-C-metyl-carbonimitoyl]-3,3-dimetyl-2-o0xo0-indolin-6-
carboxamit

B sung 2,4,6-tripropyl-1,3,5,2,4,6-trioxatriphosphorinan-2,4,6-trioxit (3,45 g,
10,976 mmol) va trietylamin (3,0 ml, 21,9 mmol) vao dung dich cua axit 3,3-dimetyl-
2-0x0-2,3-dihydro-1H-indol-6-carboxylic (1,5 g, 7,317 mmol, vi du 73 buéc b) va N-
hydroxy-axetamidin (0,54 g, 7,317 mmol) trong THF kho (10 ml) va dimetylformamit
(1 ml). Hén hop tao ra duoc khudy ¢ 25°C trong khoang thoi gian 18 gio. Dung moi
duoc loai bo trong chan khong dé tao ra san phdm mong mudn (1,5g, 78%). San pham

nay duoc sir dung trong bude tiép theo ma khong can tinh thé thém.
MS (m/z) =262,2 [M + HJ".
d) 3,3-dimetyl-6-(3-metyl-[1,2,4]oxadiazol-5-yl)-1,3-dihydro-indol-2-on

Dung dich cua N-[(E)-N-hydroxy-C-metyl-carbonimitoyl]-3,3-dimetyl-2-oxo-
indolin-6-carboxamit (1,5g, 5,74mmol, vi du 73 budc ¢) trong dioxan (25 ml) dugc gia

nhiét & nhiét d6 100°C trong 16 gid. Hon hop phan ing nay dugc c6 trong chan khong

-65-



24938

va duoc tinh ché bang sic ky trén silicagel dé tao ra hop chit mong muén duédi dang
chét rén mau trdng nhat (300mg, 21%).

MS (m/z) =242,2 [M - H]-.

€) 3,3-dimetyl-6-(3-metyl-1,2,4-oxadiazol-5-yl)-1-(2-metylpyrimidin-5-yl)
indolin-2-on

Hop chit & @& muc nay duoc diéu ché twong tu véi hop chét & Vi du 70 bude d,
bang 3,3-dimetyl-6-(3-metyl-[1,2,4]oxadiazol-5-yl)-1,3-dihydro-indol-2-on (vi du 73
buéc d) va 5-bromo-2-metyl-pyrimidin lam céc nguyén lidu ban ddu. Chit rin mau
vang nhat. Hiéu suét: 24%.

MS (m/z) =336,0 [M + HJ".

Vi du 74

3,3-dimetyl-1-(1-metyl-1H-pyrazol-5-yl)-6-(2-metylpyrimidin-5-yl)indolin-2-

on

Hop chéit & @& muc nay duoc diéu ché twong tu véi hop chéat & Vi du 70 bude d,
bang 3,3-dimetyl-6-(2-metylpyrimidin-5-yl)indolin-2-on (vi du 70 budc ¢) va S-iodo-
1-metyl-1H-pyrazol lam céc nguyén li€u ban dau. Chat rdn mau niu nhat. Hiéu suét:

9%. MS (m/z)= 334,2 (M+H)".
Vi du 75

1-(5,6-dimetylpyridin-3-yl)-3,3-dimetyl-6-(2-metylpyrimidin-5-yl)indolin-2-on
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Hop chit & dé muc nay dugc didu ché tuong tu véi hop chit & Vi du 70 budc d,
bang 3,3-dimetyl-6-(2-metylpyrimidin-5-yl)indolin-2-on (vi du 70 budc c) va 5-
bromo-2,3-dimetylpyridin lam cic nguyén liéu ban diu. Chit rin mau trang. Hiéu

suat: 52%. MS (m/z) = 359,2 (M+H)".
Vi du 76

3,3-dimetyl-6-(2-metylpyrimidin-5-yl)-1-(pyridazin-3-yl)indolin-2-on

=N
LN

Hop chéat & dé muc nay duoc didu ché teong tu véi hop chit & Vi du 70 bude d,

bang 3,3-dimetyl-6-(2-metylpyrimidin-5-yl)indolin-2-on (vi du 70 buéc c) va 3-
bromopyridazin (CAS [88491-61-6] lam céc nguyén liéu ban dau. Chit rin mau tréng.

Hiéu suit: 71%.
MS (m/z)= 332,2 (M+H)",
Vidu 77

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

Hop chit & dé& muc nay duoc diéu ché twong tu véi hop chit & Vi du 70 bude d,
bang 3,3-dimetyl-6-(2-metylpyrimidin-5-yl)indolin-2-on (vi du 70 budc c) va 2-
iodopyrazin 1am cac nguyén liéu ban ddu. Chat ran mau tring. Hiéu sult: 55%. MS
(m/z)=332,3 (M+H)"

Vidu 78

1-(1,5-dimetyl-1H-1,2,4-triazol-3-yl)-3,3-dimetyl-6-(2-metylpyrimidin-5-
yl)indolin-2-on
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)
Hop chit & dé muc nay dugc diéu ché tuong tu voi hop chit & Vi du 70 budc d,
bing 3,3-dimetyl-6-(2-metylpyrimidin-5-yl)indolin-2-on (vi du 70 budc ¢) va 3-

bromo-1,5-dimetyl-1H-1,2,4-triazol (CAS [56616-93-4]) 1am c4c nguyén liéu ban dau.

Chét rin mau tring nhat. Hiéu suit: 65%.
MS (m/z)= 349,2 (M+H)"
Vidu 79

3,3-dimetyl-6-(2-metylpyrimidin-5-yl)-1-(pyrimidin-2-yl)indolin-2-on

%

Hop chét & d& muc nay duge diéu ché twong tu véi hop chit & Vi du 70 budc d,
bang 3,3-dimetyl-6-(2-metylpyrimidin-5-yl)indolin-2-on (vi du 70 buéc c) va 2-
bromopyrimidin (CAS [4595-60-2]) lam cac nguyén liéu ban dau. Chit rdn mau tring.
Hiéu suét: 32%. MS (m/z)= 332,1 (M+H)".

Vi dy 80

3,3-dimetyl-1-(1-metyl-1H-pyrazol-4-yl)-6-(2-metylpyrimidin-5-yl)indolin-2-

on
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Hop chit & dé muc nay duogc didu ché tuong tu vai hop chét & Vi du 70 budce d,
bang 3,3-dimetyl-6-(2-metylpyrimidin-5-yl)indolin-2-on (vi du 70 budc c¢) va 4-
bromo-1-metyl-1H-pyrazol (CAS [15803-02-8]) lam c4c nguyén liéu ban dau. Chéat
rdn mau tring. Hiéu suit: 30%. MS (m/z)= 334,2 (M+H)*

Vi du 81

3,3-dimetyl-1-(2-metyl-1H-imidazol-4-yl)-6-(2-metylpyrimidin-5-yl)indolin-2-

on

a) 2-[(4-iodo-2-metyl-imidazol-1-yl)metoxy]etyl-trimetyl-silan

Trong binh ba ¢6 dung tich 50ml duoc lap thanh khudy tir, vach ngan, nhiét ké
va binh cdu argon di hoa tan 3,34 g 4,5-diiodo-2-metyl imidazol ([73746-44-8]) trong
30 ml tetrahydrofuran kho. Bd sung tirng giot 6,9 ml (1,10 duong luong) butyl lithi 1,6
M/ hexan vao dung dich ndy & nhiét do ndm trong khoang tir -75°C dén -65°C. Nhor bd
sung ban dau butyl lithi, dung dich nay chuyén thanh huyén phii mau trang sira, nhd bd
sung tiép butyl lithi, dung dich nay tr& thanh dung dich mau vang. Phan tng nay dugc
khudy trong 10 phut & nhiét do -75°C, va sau d6 bd sung timg giot 1,85 ml (1,75 g,
11,0 mmol, 1,05 duong luong) 2-(trimetylsilyl)-etoxymetylclorua & nhiét do -75°C.
Phéan tng nay duoc dé 4m dén nhiét do trong phong. Dung dich nay dugc lam lanh
xudng nhiét do -75°C va bd sung timg giot 6,2 ml (1,00 dwong lugng) butyl lithi 1,6
M/hexan, duy tri nhiét d6 dudi -65°C. Sau 30 phut & -75°C, bd sung timng giot 2 ml
(5,0 duong lugng) metanol & nhiét do -75°C. Hon hgp nay dugc khudy trong 10 phit &
nhiét do -75°C. Bb sung dung dich amoni clorua chita nuéc bdo hoa (3 mL) va hdn
hop nay duoc lam 4m dén nhiét do trong phong sau d6 dugc phén b gitra hdn hop cua
nudc va etyl axetat va 16p chira nude duoc chiét bang etyl axetat, sau d6 duoc 1am kho
trong chan khéng. Phin cin dugc tinh ché bing séc ky trén silicagel dé tao ra hop chét

mong mudn (1,27g, 37%).
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b) 3,3-dimetyl-1-(2-metyl-1-((2-(trimetylsilyl)etoxy)metyl)- 1 H-imidazol-4-y1)-
6-(2-metylpyrimidin-5-yl)indolin-2-on

Hop chit & dé muc nay duogc diéu ché tuong tu véi hop chit & Vi du 70 budc d,
bang 3,3-dimetyl-6-(2-metylpyrimidin-S5-yl)indolin-2-on (vi du 70 budc ¢) va 4-iodo-
2-metyl-1-((2-(trimetylsilyl)etoxy)metyl)-1H-imidazol (vi du 81 budc a) lam cac
nguyén liéu ban dau. Chat rdn mau vang. Hiéu suat: 91%. MS (m/z)= 464,3 (M+H)*,

¢) 3,3-dimetyl-1-(2-metyl-1H-imidazol-4-yl)-6-(2-metylpyrimidin-5-yl)indolin-

2-on

B6 sung axit trifloaxetic (1,61 g, 1,09 ml, 14,1 mmol, duong lugng: 40) vao
dung dich cua 3,3-dimetyl-1-(2-metyl-1-((2-(trimetylsilyl)etoxy)metyl)-1H-imidazol-
4-yl)-6-(2-metylpyrimidin-5-yl)indolin-2-on (164 mg, 354 pmol, duong lugng: 1,00)
trong diclometan (3 mL) va etanol (244 mg, 310 pl, 5,31 mmol, duong luong: 15).
Hbn hop phan g nay duoc khudy ¢ 22°C trong 20 gior. B6 sung etanol (3 ml) va hdn
hop phan Gmg nay duge khudy & 70°C trong 20 gid, 1am bay hoi diclometan. Céc chét
d& bay hoi dugc loai bé trong chan khong. Phan cin nay dwoc phan bd gitra hdn hop
cia dung dich natri cacbonat chira nudc bdo hoa va etyl axetat. Lop chira nude dugce
chiét hai 1an bang etyl axetat. Cac 16p hitu co duoc két hop dugc lam kho va duge lam

bay hoi.

Phén cin dugc tinh ché bang sic ky trén silicagel dé tao ra hop chét mong mudn

dudi dang chét ran mau tring (53 mg, 45%). MS (m/z) = 334,2 [M + H]+.
Vi du 82

3,3-dimetyl-1-(1-metyl-1H-1,2,4-triazol-3-yl)-6-(2-metylpyrimidin-5-
yl)indolin-2-on

\NJ
/

Hop chit & dé& muc nay duogc didu ché tuong tu véi hop chit & Vi du 70 bude d,

bang 3,3-dimetyl-6-(2-metylpyrimidin-5-yl)indolin-2-on (vi du 70 buéc c¢) va 3-
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bromo-1-metyl-1H-1,2,4-triazol 1am cac nguyén liéu ban diu. Chét rin mau tring

nhat. Hiéu sudt: 80%. MS (m/z) = 335,2 [M + H]+.
Vi du 83

3,3-dimetyl-6-(2-metylpyrimidin-5-yl)-1-(1H-pyrazol-4-yl)indolin-2-on

Huyén phi ciia 3,3-dimetyl-6-(2-metylpyrimidin-5-yl)indolin-2-on (100 mg,
395 umol, duong lugng: 1,00, xem Vi du 70 budce c) va tert-butyl 4-iodo-1H-pyrazol-
1-carboxylat (139 mg, 474 pmol, duong lugng: 1,20) dugc trdn trong axetonitril (2
ml). B6 sung kali cacbonat (120 mg, 869 umol, dwong lugng: 2,20) tiép theo 1a ddng(l)
iodua (7,52 mg, 39,5 pmol, duong lugng: 0,10) va N,N'-dimetyletylendiamin (6,96 mg,
8,5 ul, 79,0 umol, dwong lwgng: 0,20) va hdn hop niy duge gia nhiét dén nhiét do
120°C trong 20 gid trong bé dau va sau d6 dén 160°C trong 2 gid trong vi song

Hdn hop nay dugc phan bd gitta hdn hop ctia nuéce va diclometan, 16p chira
nude duge chiét ba lan b?mg diclometan va cac 16p hitu co duge két hop dugc 1am kho

va dugc lam bay hoi.

Phan can dugc tinh ché bang sic ky trén silicagel dé tao ra hop chit mong mudn

dudi dang bot khong mau (16mg, 13%). MS (m/z) = 320,2 [M + H]+.
Vidu 84

3,3-dimetyl-6-(2-metylpyrimidin-5-yl)-1-(4-metylpyrimidin-5-yl)indolin-2-on

0]
NZ N
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Hop chit & dé muc nay dugc didu ché tuong tu v4i hop chét & Vi du 70 bude d,

bang 3,3-dimetyl-6-(2-metylpyrimidin-5-yl)indolin-2-on (vi du 70 buédc ¢) va S-iodo-
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4-metylpyrimidin (CAS [91749-26-7]) lam cac nguyén liéu ban dau. Chat rin mau
tréng nhat. Hiéu suét: 11%. MS (m/z) = 346,2 [M + H]+.

Vidu 85

1-(1H-imidazol-4-yl1)-3,3-dimetyl-6-(2-metylpyrimidin-5-yl)indolin-2-on

a) tert-butyl 4-bromo-1H-imidazol-1-carboxylat

4-bromo-1H-imidazol (2,59 g, 17,6 mmol, duong luong: 1,00) va di-tert-butyl
dicacbonat (4,04 g, 4,3 ml, 18,5 mmol, duong lugng: 1,05) dugc két hop véi
tetrahydrofuran (19 ml). B sung dimetylaminopyridin (43,1 mg, 352 pmol, dwong
lwgng: 0,02) va phan tng nay duoc khudy & 25°C trong 1,5 gid. Hon hop phéan mg thd
duogc cb trong chan khong. Phan cin duoc hdp phu trong etyl axetat va duoc rira bing
dung dich hydro clorua 1M, nuéc, dung dich natri bicacbonat bdo hoa va nudc mudi.
Lép hitu co duge lam kho va duge ¢d trong chén khong dé tao ra hop chit mong muén

duéi dang cht rin mau tréng nhat (4,2 g, 95%).
b) 1-(1H-imidazol-4-yl)-3,3-dimetyl-6-(2-metylpyrimidin-5-yl)indolin-2-on

Hop chit & dé muc nay dugc didu ché twong tw véi hop chét & Vi du 70 budc d,
bang 3,3-dimetyl-6-(2-metylpyrimidin-5-yl)indolin-2-on (vi du 70 buéc c) va tert-
butyl 4-bromo-1H-imidazol-1-carboxylat (vi du 85 budc a) lam cac nguyén li€u ban

d4u. Chit rin mau vang nhat. Hi¢u sudt: 12%.
MS (m/z) =320,2 [M + H]".
Vidu 86

3,3-dimetyl-1-(3-metyl-1H-pyrazol-5-yl)-6-(2-metylpyrimidin-5-yl)indolin-2-

on; hydroclorua
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a) 3,3-dimetyl-1-(3-metyl- 1-(tetrahydro-2H-pyran-2-yl)- 1H-pyrazol-5-yl)-6-(2-
metylpyrimidin-5-yl)indolin-2-on

Hop chat & dé muc nay dugc diéu ché tuong tu véi hop chét & Vi du 70 budc d,
bang 3,3-dimetyl-6-(2-metylpyrimidin-5-yl)indolin-2-on (vi du 70 budc c) va 5-iodo-
3-metyl-1-(tetrahydro-2H-pyran-2-yl)- 1H-pyrazol 1am cac nguyén liéu ban dau. Dau

mau tréng nhat. Hiéu suét: 33%.
MS (m/z) =418,3 [M + H]".

b) 3,3-dimetyl-1-(3-metyl-1H-pyrazol-5-yl)-6-(2-metylpyrimidin-5-yl)indolin-

2-on hydroclorua

B6 sung hydro clorua trong dioxan (4 M) (329 ul, 1,32 mmol, dwong luong: 10)
vao dung dich mau vang nhat cua 3,3-dimetyl-1-(3-metyl-1-(tetrahydro-2H-pyran-2-
yl)-1H-pyrazol-5-yl)-6-(2-metylpyrimidin-5-yl)indolin-2-on (55 mg, 132 pmol, duong
lugng: 1,00) trong diclometan (1 ml) va hdn hop nay duoc khuéy & 22°C trong 4 gio.
Dung mbi dugc ¢b trong chan khong va phan can dugc két tinh trong etyl axetat (5ml)
dé tao ra hop chit mong mudn dudi dang chat rin mau tring nhat (18 mg, 35%). MS
(m/z) =334,2 [M + HJ".

Vi du 87

3,3-dimetyl-1-(1-metyl-1H-1,2,3-triazol-4-yl)-6-(2-metylpyrimidin-5-
yl)indolin-2-on
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Trong 6ng vi séng, bd sung axetonitril (3 ml) vao hdn hop cia 3,3-dimetyl-6-(2-
metylpyrimidin-5-yl)indolin-2-on (100 mg, 395 pmol, duong lugng: 1,00, xem Vi du
70 budc c) va 4-bromo-1-metyl-1H-1,2,3-triazol (76,7 mg, 474 pmol, duong luong:
1,2). Dung mdi nay duoc khir khi bang cach suc nito qua huyén phu nay trong 10 phit.
Sau d6 b sung N,N'-dimetyletylendiamin (6,96 mg, 8,5 ul, 79,0 umol, duong luong:
0,2), tiép theo la kali cacbonat (136 mg, 987 umol, duong luong: 2,5) va dong (I)
iodua (7,52 mg, 39,5 umol, duong luong: 0,1) & 22°C. Ong nay dugc tao méi trudong
tro, dugc gin kin va hdn hop nay duoc gia nhiét trong vi séng & nhiét d6 170°C trong
30 phut.

Hbn hop nay duge xir Iy bang 2 ml nuée va duge chiét bang etyl axetat (2 x 2

ml). Cac 16p hitu co dugce 1am kho, dugc loc va dugce ¢6 trong chan khong.

Phén can dugc tinh ché bang sic ky trén silicagel dé tao ra hop chit mong mudn

dudi dang chét rin mau tring (8 mg, 6%). MS (m/z) = 335,2 [M + HJ*.
Vi du 88

3,3-dimetyl-1-(4-metyl-1H-imidazol-2-yl)-6-(2-metylpyrimidin-5-yl)indolin-2-

on

Hop chit & dé& muc nay dugc didu ché tuong tu va6i hop chit & Vi du 87, béng
3,3-dimetyl-6-(2-metylpyrimidin-5-yl)indolin-2-on (vi du 70 budc c) va tert-butyl 2-
bromo-4-metyl-1H-imidazol-1-carboxylat 1am cic nguyén liéu ban ddu. Chét rin mau

trang. Hiéu sut: 6%. MS (m/z) = 334,2 [M + H]".
Vi du 89

3,3-dimetyl-1-(3-metylisoxazol-5-yl)-6-(2-metylpyrimidin-5-yl)indolin-2-on
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B& sung dioxan (1 ml) vao hdn hop ciia 3,3-dimetyl-6-(2-metylpyrimidin-5-
yl)indolin-2-on (100 mg, 395 pmol, duong luong: 1,00, xem Vi du 70 budc ¢), S-iodo-
3-metylisoxazol (99,0 mg, 474 pmol, duong lugng: 1,2) va xesi cacbonat (322 mg,
987 umol, dwong lugng: 2,5). Dung méi ndy dugc khir khi bing cach suc nito qua
huyén phu nay trong 10 phut. Sau d6 bd sung 2-dixyclohexylphosphino-2',4',6'-
triisopropylbiphenyl (9,41 mg, 19,7 umol, duong lugng: 0,05), tiép theo 12 bd sung
tris(dibenzylidenaxeton)dipaladi(0) (3,62 mg, 3,95 umol, duong lugng: 0,01) ¢ 22°C.
C)ng nay dugc tao moi truong tro, dugc gén kin va hon hop nay duogc gia nhiét dén
nhiét do 120°C trong 2 gio. Hén hop nay dugc xir ly bing 2 ml nude va duge chibt
béng etyl axetat (3 x 2 ml). Céac 16p hitu co duge lam kho, dugce loc va dugce ¢d trong

chén khong.

Phén cin duoc tinh ché bang sac ky trén silicagel dé tao ra hop chit mong mudn

dudi dang chét rin mau vang nhat (5 mg, 3%). MS (m/z) = 335,2 [M + HJ".
Vidu 90

3,3-dimetyl-1,6-bis(5-metylpyrimidin-2-yl)indolin-2-on

O
N
’d
[
LT K,
L%
a) 3,3-dimetyl-6-(5-metylpyrimidin-2-yl)indolin-2-on

Hop chit & dé& muc nay dugc diéu ché tuong tu voi hop chéit & Vi du 70 budc c,
béng 3,3-dimetyl-6-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)indolin-2-on (vi du 70
buéc b) va 2-bromo-5-metylpyrimidin 1am cac nguyén liéu ban dau. Chit rin mau

trdng nhat. Hiéu sudt: 43%. MS (m/z) = 254,2 [M + HJ".
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b) 3,3-dimetyl-1,6-bis(5-metylpyrimidin-2-yl)indolin-2-on

Trong éng duoc gin kin, argon duoc suc qua huyén phu cta 3,3-dimetyl-6-(5-
metylpyrimidin-2-yl)indolin-2-on (80 mg, 316 umol, duwong lugng: 1,00) va 2-bromo-
5-metylpyrimidin (65,6 mg, 379 pumol, duong lugng: 1,20) trong axetonitril (2,5 ml)
trong 5 phut. Bb sung kali cacbonat (96,0 mg, 695 pmol, duong lugng: 2,20) tiép theo
la bd sung dong(I) iodua (6,02 mg, 31,6 pmol, dwong lwong: 0,10) va NN
dimetyletylendiamin (5,57 mg, 6,8 pl, 63,2 pmol, duong lugng: 0,20) va hdn hop nay
dwoc gia nhiét dén nhiét d6 130°C trong vi séng trong 1 gid. Hdn hop nay dugc phén
b gitta hdn hop ciia nuéc (10 ml) va diclometan (10 ml). Lép chira nuée dugc chiét
ba 14n bing diclometan (3x10 ml) va cac 16p hitu co dugc két hop duge lam kho va

dugc lam bay hoi.

Phan cin dugc tinh ché bang sic ky trén silicagel dé tao ra hop chét & d& muc

nay 1a chit rin mau tring nhat (83 mg, 76%). MS (m/z) = 346,2 [M + H]*.
Vi du 91

3,3-dimetyl-1,6-bis(5-metylpyrazin-2-yl)indolin-2-on

O

|

)\/N %N
Hz

a) 3,3-dimetyl-6-(5-metylpyrazin-2-yl)indolin-2-on

Hop chit & dé muc nay duogc diéu ché tuong tu véi hop chit & Vi du 70 budc c,
béng 3,3-dimetyl-6-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)indolin-2-on (vi du 70
buéc b) va 2-bromo-5-metylpyrazin lam cac nguyén liéu ban dau. Chéit ran mau trang.
Hiéu suit: 63%. MS (m/z) =254,2 [M + H]".

b) 3,3-dimetyl-1,6-bis(5-metylpyrazin-2-yl)indolin-2-on

Hop chét & d& muc nay dugc didu ché tuong tu véi hop chit & Vi du 90 budc b,

bang 3,3-dimetyl-6-(5-metylpyrazin-2-yl)indolin-2-on (vi du 91 bugc a) va 2-bromo-
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5-metylpyrazin lam cic nguyén liéu ban déu. Chét rin mau tring nhat. Hiéu suét: 68%.

MS (m/z) = 346,2 [M + HJ".
Vi du 92

1-(1H-imidazol-2-yl)-3,3-dimetyl-6-(2-metylpyrimidin-5-yl)indolin-2-on

a) 2-(imidazol-1-ylmetoxy)etyl-trimetyl-silan

Natri hydrua trong diu khoang (60% khdi lwong/khdi lwong, 5,2g, 130 mmol,
duong lugng: 1,30) duge tao huyén phu trong 240 ml tetrahydrofuran va dugc lam
lanh xudng 0°C. Dung dich ctia imidazol (6,8g, 100 mmol, duwong lugng: 1,00) duge
hoa tan trong 100 ml tetrahydrofuran dugc nho giot tir tir vao hdn hgp phan tng nay va
viéc khudy dugc tiép tuc & trong phong trong 45 phut. Hdn hop phan Gng nay sau do
duogc 1am lanh bang bé d4 va bd sung 2-(trimetylsilyl)etoxymetyl clorua (16,67g, 17,64
ml, 100 mmol, duong lugng: 1,00) va huyén phu ndy dwgc dé khudy & trong phong
qua dém. Phan mg nay duoc dimng bang cich bd sung natri bicacbonat bdo hoa. Dung
mdi nay duoc 1am bay hoi va phin can duge chiét hai 1an bang etyl axetat. Lép hitu co

két hop duogc rira béng nudce, dugce lam kho va dugce cd trong chan khong.

Phén cin duoc tinh ché bang phwong phép chung cit Kugelrohr dé tao ra hop
chét & dé muc nay duéi dang chat 1ong khong mau (18,6 g, 93%).

b) 2-iodo-1-((2-(trimetylsilyl)etoxy)metyl)-1H-imidazol

2-(imidazol-1-ylmetoxy)etyl-trimetyl-silan (2 g, 10 mmol, duong lugng: 1,00,
Vi du 92 budc a) duge hoa tan trong tetrahydrofuran kho (20 ml) va dugc lam lanh
xubng -78°C. B sung timg giot n-buthylithi (1,6 M trong hexan, 6,93 ml, 11 mmol,
duong luong: 1,10) trong 20 phit. Dung dich phan tmg dwgc lam 4m dén 0°C va duoc
khudy trong 5 phut & 0°C. Sau d6, dung dich nay dugc lam lanh xubng -60°C va bd
sung dung dich iot (2,81g, 11 mmol, duong lugng: 1,10) trong 10 ml tetrahydrofuran
khé trong 10 phat. Thao bo bé lam lanh va dung dich nay dugc dé 4m dén nhiét do

trong phong. Phan tng nay dugc dung bang nude va 16p chira nude duge chiét hai 14n
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bang etyl axetat. Cac 16p hiru co dugc két hop dwoc rira bang natri cacbonat va nuéc

muoi, dugce lam kho va dugc co6 trong chan khong.

Phéan can duge tinh ché bing sic ky trén silicagel dé tao ra hop chét & d& muc

nay dudi dang didu mau vang nhat (2,34 g, 71%).

¢) 3,3-dimetyl-6-(2-metylpyrimidin-5-yl)-1-(1-({2-(trimetylsilyl)etoxy)metyl)-
1H-imidazol-2-yl)indolin-2-on

Hop chit & dé& muc nay duogc diéu ché tuong tu véi hop chét & Vi du 70 buée d,
bang 3,3-dimetyl-6-(2-metylpyrimidin-5-yl)indolin-2-on (vi du 70 buéc ¢) va 2-iodo-
1-((2-(trimetylsilyl)etoxy)metyl)-1H-imidazol (vi du 92 budc b) lam cac nguyén liéu
ban dau. Dau mau vang. Hiéu sudt: 15%. MS (m/z)= 450,3 (M+H)*.

d) 1-(1H-imidazol-2-yl)-3,3-dimetyl-6-(2-metylpyrimidin-5-yl)indolin-2-on

Bd sung tetrabutylamoni florua (IM trong THF) (311 ul, 311 pmol, duong
luong: 4,00). vao dung dich cua 3,3-dimetyl-6-(2-metylpyrimidin-5-y1)-1-(1-((2-
(trimetylsilyl)etoxy)metyl)-1H-imidazol-2-yl)indolin-2-on (35 mg, 77,8 umol, duong
lugng: 1,00, Vi du 92 bude ¢) trong tetrahydrofuran (1 ml) va hdn hop nay dugc khqu
& trong phong trong 20 gi¢. Hon hop nay dugc phan bd giita hdn hop ctia nude (10 ml)
va diclometan (10 ml), 16p chira nudc duge chiét hai 1dn bang diclometan (2x10 ml),
va céc 16p hitu co dugc két hop duoc lam kho va dugce ¢ trong chan khong.Phin can
duoc tinh ché bang HPLC diéu ché dé tao ra hop chit mong mubn dudi dang chit rén
mau tring (3 mg, 14%). MS (m/z) = 320,2 [M + H]*.

Vidu 93

3,3-dimetyl-6-(2-metylpyrimidin-5-yl)-1-(pyrimidin-4-yl)indolin-2-on

B& sung dioxan da dugc khir khi (3 ml) vao hdn hop cua 3,3-dimetyl-6-(2-
metylpyrimidin-5-yl)indolin-2-on (100 mg, 395 pmol, duwong luong: 1,00, Vi du 70

budce c), 4-bromopyrimidin hydroclorua (154 mg, 790 umol, duong lugng: 2) va xesi
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cacbonat (450 mg, 1,38 mmol, duong lugng: 3,5). Sau dé bd sung paladi (II) axetat
(17,7 mg, 79,0 umol, duong luong: 0,2) & nhiét do trong phong, tiép theo 13 bd sung
4,5-Bis(diphenylphosphino)-9,9-dimetylxanten (Xantphos) (68,5 mg, 118 pmol,
duong luong: 0,3). Ong nay dugc tao moi trudng tro, duge gan kin va hén hop nay
duoc gia nhiét dén nhiét do 115°C trong 2 gid. Phan tng nay dugc co trong chan

khong.

Phin can duoc tinh ché bang sic ky trén silicagel, tiép theo 1 két tha trong
pentan dé tao ra hop chét & dé muc nay duéi dang chét rin mau nau nhat (60 mg, 47%).
MS (m/z) = 332,2 [M + HJ".

Vi du 94

1-(1-etyl-1H-pyrazol-3-yl)-3,3-dimetyl-6-(2-metylpyrimidin-5-yl)indolin-2-on

Hop chét & dé muc nay duogc diéu ché twong tu v6i hop chit & Vi du 70 budc d,
bang 3,3-dimetyl-6-(2-metylpyrimidin-5-yl)indolin-2-on (vi du 70 buéc ¢) va 1-etyl-3-
iodo-1H-pyrazol lam cac nguyén liéu ban dau. Chét rdn mau tring. Higu suat: 8%. MS

(m/z) = 348,2 [M + HJ*.
Vi du 95

1-(5-xyclopropylpyrazin-2-yl)-3,3-dimetyl-6-(2-metylpyrimidin-5-yl)indolin-2-

on
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Hop chit & d& muc nay duoc diéu ché tuong tu vai hop chéat & Vi du 70 budc d,
bing 3,3-dimetyl-6-(2-metylpyrimidin-5-yl)indolin-2-on (vi du 70 budc c) va 2-
bromo-5-xyclopropylpyrazin 1am cac nguyén liéu ban diu. Chit rin mau ndu nhat.
Hiéu suit: 85%. MS (m/z) =372,2 [M + HJ".

Vidu 96

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

cacbonitril
0]
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Hop chit & dé muc nay dugc diéu ché tuong tu véi hop chit & Vi du 70 budc d,
bang 3,3-dimetyl-6-(2-metylpyrimidin-5-yl)indolin-2-on (vi du 70 buéc c) va 5-
bromopyrazin-2-cacbonitril 1am cac nguyén liéu ban ddu. Chét rin mau trang. Hiéu

sudt: 33%. MS (m/z) = 357,1 [M + H]".
Vi du 97

1-(6-xyclopropylpyrazin-2-yl)-3,3-dimetyl-6-(2-metylpyrimidin-5-yl)indolin-2-

on
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Hop chét & d& muc nay duoc diéu ché twong tu véi hop chit & Vi du 70 bude d,
bang 3,3-dimetyl-6-(2-metylpyrimidin-5-yl)indolin-2-on (vi du 70 budc c) va 2-
bromo-6-xyclopropylpyrazin lam cac nguyén liéu ban dau. Chit rin mau niu nhat.

Hiéu sut: 89%. MS (m/z) = 372,2 [M + H]".

Vidu 98
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1-(4,5-dimetylpyridin-3-yl)-3,3-dimetyl-6-(2-metylpyrimidin-5-yl)indolin-2-on

Hop chit & dé muc nay duogc diéu ché tuong tu véi hop chét & Vi du 70 budc d,
bang 3,3-dimetyl-6-(2-metylpyrimidin-5-yl)indolin-2-on (vi du 70 buéc ¢) va 3-
bromo-4,5-dimetylpyridin 1am cac nguyén liéu ban dau. Chat rin mau tring. Hiéu
suét: 2%. MS (m/z) = 359,2 [M + H]".

Vidu 99

3,3-dimetyl-1-(4-metylpyridin-3-yl)-6-(2-metylpyrimidin-5-yl)indolin-2-on

Hop chit & dé muc nay dugc diéu ché tuong tu véi hop chét & Vi du 70 bude d,
bang 3,3-dimetyl-6-(2-metylpyrimidin-5-yl)indolin-2-on (vi du 70 buéc c) va 3-
bromo-4-metylpyridin 1am cdc nguyén liéu ban dau. Chét rin mau tring. Hiéu sut:
4%. MS (m/z) =345,2 [M + HJ".

Vidu 100

1-(4,6-dimetylpyridin-3-yl)-3,3-dimetyl-6-(2-metylpyrimidin-5-yl)indolin-2-on
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Hop chét & d& muc nay duoc diéu ché twong tu véi hop chit & Vi du 70 bude d,
bang 3,3-dimetyl-6-(2-metylpyrimidin-5-yl)indolin-2-on (vi du 70 budc c) va 5-
bromo-2,4-dimetylpyridin lam céc nguyén liéu ban dau. Chat rdn mau tring. Hiéu

suét: 3%. MS (m/z) =359,2 [M + H]".
Vi du 101

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

1-oxit

(@]
N
a
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B sung axit metacloperbenzoic (19 mg, duong lugng: 1,3) vao dung dich cua
3,3-dimetyl-1-(5-metylpyrimidin-2-yl)-6-(2-metylpyrimidin-5-yl)indolin-2-on (20 mg,
57,9 umol, duong lugng: 1,00, Vi du 53) trong diclometan (0,6 ml) & 22°C va hdn hop
duoc khudy & 22°C trong 2 ngay.

Hdn hop nay dugc phan b gitta hdn hop cta dung dich natri cacbonat chira
nudc bdo hoa (5 ml, 2N) va diclometan (5 ml). Lép chira nudc duoc chiét bang
diclometan (3x5 ml) va cac 16p hitu co dugce két hop dugc lam kho, duge c6 trong
chan khong va phan can nay dugc tinh ché biang sic ky trén silicagel dé tao ra hop chit
mong mudn dudi dang chét rdn mau tring nhat (8 mg, 38%). MS (m/z) = 362,1 [M +
H]".

Vidu 102

1-(2-(hydroxymetyl)pyrimidin-5-y1)-3,3-dimetyl-6-(2-metylpyrimidin-5-
yl)indolin-2-on
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Hop chit & d& muc nay duoc diéu ché tuong tu véi hop chit & Vi du 70 buéc d,
bang 3,3-dimetyl-6-(2-metylpyrimidin-5-yl)indolin-2-on (vi du 116 budc a) va (5-
bromopyrimidin-2-yl)metanol (dugc didu ché nhu dugc md ta trude day bai, vi dy,
Hasnik, Zbynek et al, Synlett, (4), 543-546; 2008) lam cac nguyén li¢u ban dau. Chét
rén mau nau nhat. Hiéu suat: 31%. MS (m/z) = 362,2 (M+H)".

Vidu 103

1-[2-(aminometyl)pyrimidin-5-yl]-3,3-dimetyl-6-(2-metylpyrimidin-5-yl)indol-

2-0n
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a) tert-butyl N-[[5-[3,3-dimetyl-6-(2-metylpyrimidin-5-yl)-2-oxo-indolin-1-
yl]pyrimidin-2-yllmetyl]carbamat

Hop chit & dé& muc nay dugc diéu ché tuong tu véi hop chit & Vi du 70 buée d,
bing 3,3-dimetyl-6-(2-metylpyrimidin-5-yl)indolin-2-on (vi du 116 budc a) va tert-
butyl (5-bromopyrimidin-2-yl)metylcarbamat lam cac nguyén li€u ban dau. Chét rén

mau tring nhat. Hiéu suat: 74%. MS (m/z) = 464,4,3 (M+H)".

b) 1-[2-(aminometyl)pyrimidin-5-yl}-3,3-dimetyl-6-(2-metylpyrimidin-5-
yl)indol-2-on

B& sung axit trifloaxetic (248 mg, 167 ul, 2,17 mmol, duong lugng: 10) vao
dung dich cua tert-butyl (5-(3,3-dimetyl-6-(2-metylpyrimidin-5-yl)-2-oxoindolin-1-
yl)pyrimidin-2-yl)metylcarbamat (100 mg, 217 umol, duong luong: 1,00, vi du 103
budce a) trong diclometan (1 ml) & 0°C va sau d6 hdn hgp duge khudy & 0°C trong 15

phat va ¢ 22°C trong 16 gio.

Hon hop phan tng nay dugc bazo hoa bing cach bd sung ting giot dung dich
chtra nudc cua natri hydroxit (2N, pH khoang 14) sau do dugc chiét bang diclometan,

dugce lam kho va dugce lam bay hoi.
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Céc 16p hiru co duge két hop dugc lam kho, duge ¢d trong chan khong va phan
can nay dugc tinh ché bang sic ky trén silicagel dé tao ra hop chat mong mudn duéi

dang chit rin mau trang nhat (36 mg, 46%).
MS (m/z) =361,2 [M + H]".
Vidu 104

3,3-dimetyl-6-(2-metylpyrimidin-5-yl)-1-(2H-tetrazol-5-yl)indolin-2-on

0

NTX N
)l\N/ Né\w
N

H
a) 3,3-dimetyl-6-(2-metylpyrimidin-5-yl)-2-oxo-indolin-1-cacbonitril

B6 sung huyén phu cla natri hydrua trong dau (60%, 62,0 mg, 1,42 mmol,
duong lugng: 1,2) vao dung dich cua 3,3-dimetyl-6-(2-metylpyrimidin-5-yl)indolin-2-
on (300 mg, 1,18 mmol, dwong luong: 1,00, Vi du 70 budc c¢) trong dimetylformamit
(4,5 ml) & 0°C. Hn hop nay dugc lam 4m dén 22°C va viéc khudy duoc tiép tuc trong
30 phat. B6 sung xyanic bromua (163 mg, 1,54 mmol, duong lugng: 1,3) vao dung

dich mau vang nhat & 0°C va viéc khudy duoc tiép tuc & 22°C trong 1,5 gid.

Hon hop phan (ng nay dugce cd trong chan khong va phan cin nay dugc phén
b gitta hdn hop ctia nude (10 ml) va etyl axetat (10 ml). Lép chira nude duge chiét ba
1an bang etyl axetat (3x10 ml).

Céc 16p hiru co duge két hop duge lam kho, duge ¢d trong chan khong va phan
can nay duge tinh ché bang sic ky trén silicagel dé tao ra hop chit mong mudn dudi
dang chit rin mau trang (230 mg, 70%).

MS(m/z) = 279,2 [M + H]".

b) 3,3-dimetyl-6-(2-metylpyrimidin-5-yl)-1-(2H-tetrazol-5-yl)indolin-2-on

Bb sung natri azit (70,1 mg, 1,08 mmol, duong luong: 3,00) va kém bromua
(68,8 mg, 305 pmol, duong luong: 0,85) vao dung dich cua 3,3-dimetyl-6-(2-
metylpyrimidin-5-yl)-2-oxoindolin-1-cacbonitril (100 mg, 359 pmol, duong lugng:
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1,00, vi du 104 budc a) trong hdén hop ciia dimetylformamit (3 ml), nude (2 ml) va
ruou isopropylic (1 ml) & 0°C. Hdn hgp phan tmg nay dugce khudy & 0°C trong 16 gid.
Céc chét dé bay hoi duoc loai bd trong chan khong va phan cin dugc khudy
trong diclometan (15 ml). Huyén phi nay duoc loc va phan dich loc dugc co trong
chan khong dé tao ra dau khéng mau.
Dau nay dugc két tinh tir EtOH sdi (5 ml) dé tao ra hop chét & dé muc nay (61
mg, 53%) dudi dang chit rdn mau tring. MS(m/z) = 322,1 [M + HJ*.
Vidu 105
3,3-dimetyl-1-(2-metyl-2H-tetrazol-5-yl)-6-(2-metylpyrimidin-5-yl)indolin-2-

on
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B& sung kali cacbonat (51,6 mg, 373 umol, dwong lugng: 2,00) va metyl iodua
(53 mg, 23,4 pul, 373 umol, dwong lugng: 2,00) vao huyén phu cua 3,3-dimetyl-6-(2-
metylpyrimidin-5-yl)-1-(2H-tetrazol-5-yl)indolin-2-on (60 mg, 187 upmol, duong
lugng: 1, vi du 110) trong axeton (2,5 ml) & 0°C. Hon hop phan @mg nay duoc khqu 4]
22°C trong 20 gid. Tiép theo, bd sung metyl iodua (26,5 mg, 11,7 ul, 187 pmol, duong
lwong: 1) va hdn hop duge khudy & 50°C trong 16 gid. Hon hop nay dugce phan bd
gitta hdn hop ctia nude (10 ml) va diclometan (10 ml), 16p chira nuéc duge chiét ba

1an bang diclometan (3x10 ml).

Céc 16p hitu co dugc két hop dugce lam kho, dugce ¢ trong chan khdng va phén
can nay duogc tinh ché bang sic ky trén silicagel dé tao ra hop chit mong mudn dudi

dang chit rdn mau tring nhat (10 mg, 16%).
MS(m/z) = 336,2 [M + H]+

Viduy 106 va Vidu 107
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3-(3,3-dimetyl-6-(2-metylpyrimidin-5-yl)-2-oxoindolin- 1-yl)-6-metylpyridazin
l-oxit va 3-(3,3-dimetyl-6-(2-metyl-1-oxidopyrimidin-5-yl)-2-oxoindolin-1-yl)-6-

metylpyridazin 1-oxit

O 0
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B6 sung m-CPBA (100 mg, duong luong: 1,25) vao dung dich cua 3,3-dimetyl-
1-(6-metylpyridazin-3-yl)-6-(2-metylpyrimidin-5-yl)indolin-2-on (100 mg, 290 pmol,
duong luong: 1, vi du 48) trong diclometan (3 ml) & 22°C. Hon hop phan ung nay
dugc khudy ¢ 22°C trong 20 gio.

Phén (mg nay dugc phan b gitra hdn hop ctia dung dich chira nuéc cia natri
cacbonat (10% m/m, 10 ml) va diclometan (10 ml), 16p chira nuéc duoc chiét béng

diclometan (3 x 10 ml).

Céc 16p hitu co dugce két hop dugc lam kho, dugce ¢o6 trong chan khong va phén

cin nay dugc tinh ché bang sic ky trén silicagel dé tao ra 2 phan doan:

Phan doan 1: 3-(3,3-dimetyl-6-(2-metylpyrimidin-5-yl)-2-oxoindolin-1-yl)-6-

metylpyridazin 1-oxit, (44 mg, 42%) dudi dang chit rin mau vang nhat
Rf (diclometan/metanol 15:1) = 0,25 (UV) LC-MS: m/z = 362,3 [M + H]+

Phén doan 2: 3-(3,3-dimetyl-6-(2-metyl-1-oxidopyrimidin-5-yl)-2-oxoindolin-
1-yl)-6-metylpyridazin 1-oxit (15 mg, 14%) dudi dang chit rin mau tring, Rf
(diclometan/metanol 15:1)= 0,20 (UV), MS(m/z) = 378,3 [M + H]+

Vidu 108

1-(2-(flometyl)pyrimidin-5-yl)-3,3-dimetyl-6-(2-metylpyrimidin-5-yl)indolin-2-

on
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a) 5-bromo-2-(flometyl)pyrimidin

Bé sung dietylamino Iuu huynh triflorua (409 mg, 336 pl, 2,54 mmol, duwong
lugng: 1,20) vao dung dich cta (5-bromopyrimidin-2-yl)metanol (400 mg, 2,12 mmol,
dwong lugng: 1) trong diclometan (11 ml). Hdn hop phan tng nay duge khudy & trong
phong trong 4 gid sau d6 dwgc phan bd gitta hdn hop cta dung dich natri
hydrocacbonat chira nuée bao hoa va diclometan. Lép chita nuéc duge chiét bang

diclometan.

Céc 16p hitu co duge két hop duoc lam khd, duoc ¢d trong chan khong va phin
cin nay duogc tinh ché bang sic ky trén silicagel dé tao ra hop chat mong mudn dudi
dang chat ran mau tring nhat (110 mg, 27%).

MS (m/z) =191,0 /193,0 [M + H]+.

b) 1-(2-(flometyl)pyrimidin-5-yl)-3,3-dimetyl-6-(2-metylpyrimidin-5-yl)
indolin-2-on

Hop chit & dé muc nay duogc didu ché tuong tu véi hop chét & Vi du 70 bude d,
bang 3,3-dimetyl-6-(2-metylpyrimidin-5-yl)indolin-2-on (vi du 70 buéc c¢) va 5-
bromo-2-(flometyl)pyrimidin (Vi du 108 budc a) lam céc nguyén lidu ban dau. Chét
rdn mau trang. Hiéu suit: 90%.

MS (m/z)=364,2 (M+H)"

Vidu 109

3,3-dimetyl-1-(6-metylpyridazin-3-yl)-6-(2-metylpyridin-4-yl)-1H-pyrolo[3,2-
¢]pyridin-2(3H)-on
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a) 3,3-dimetyl-6-(2-metyl-4-pyridyl)-1H-pyrolo[3,2-c]pyridin-2-on

Huyén phu duge khir khi ctia 6-clo-3,3-dimetyl-1H-pyrolo[3,2-c]pyridin-2(3H)-
on (400 mg, 2,03 mmol, duong luong: 1, dugc diéu ché theo Woolford et al., WO
2012143726), axit (2-metylpyridin-4-yl)boronic (418 mg, 3,05 mmol, duong lugng:
1,5) trong dioxan (8,14 ml), dung dich chira nudc cua natri cacbonat (2M, 2,03 ml) va
[1,1'-bis(diphenylphosphino)feroxen]diclopaladi(Il) (74,4 mg, 102 pmol, duong
luong: 0,05) duogc gia nhiét & nhiét do 110°C trong 6 gid trong lo dugce gén kin. Céac
chét d& bay hoi dugc loai bo trong chan khéng va phan can nay duoc tinh ché bing sic
ky trén silicagel dé tao ra hop chat mong muén dudi dang chat rin mau nau nhat (415
mg, 77%). MS (m/z) =254,2 (M+H)".

b) 3,3-dimetyl-1-(6-metylpyridazin-3-yl)-6-(2-metylpyridin-4-yl)- 1H-
pyrolo[3,2-c]pyridin-2(3H)-on

Hop chét & dé muc nay dugc diéu ché twong tu voi hop chét & Vi du 70 bude d,
bang 3,3-dimetyl-6-(2-metylpyrimidin-5-yl)indolin-2-on (vi du 109 buédc a) va 3-iodo-
6-metylpyridazin (CAS [1618-47-9]) lam cac nguyén liéu ban dau. Chét rin mau
tring. Hiéu sudt: 80%. MS (m/z) = 346,2 (M+H)".

Vidu 110

3,3-dimetyl-1-(1-metyl-1H-pyrazol-4-yl)-6-(2-metylpyridin-4-yl)-1H-pyrolo
[3,2-c]pyridin-2(3H)-on
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Hop chit & dé& muc nay duoc diéu ché tuong tu voi hop chéit & Vi du 70 budc d,
bang 3,3-dimetyl-6-(2-metylpyrimidin-5-yl)indolin-2-on (vi du 116 budc a) va 4-iodo-
1-metyl-1H-pyrazol 1am céc nguyén liéu ban ddu. Bot mau trang. Hiéu suit: 97%. MS

(m/z) = 334,2 (M+H)".
Vidy 111

3,3-dimetyl-1-(1-metyl-1H-imidazol-4-yl)-6-(2-metylpyridin-4-yl)-1H-
pyrolo[3,2-c]pyridin-2(3H)-on

N
N
/

Hop chét & & muc nay duoc diéu ché twong tu voi hop chit & Vi du 70 budc d,
bang 3,3-dimetyl-6-(2-metylpyrimidin-5-yl)indolin-2-on (vi du 116 buédc a) va 4-iodo-
1-metyl-1H-imidazol 1am cic nguyén liéu ban dau. Chat rin mau tring. Hiéu sut:
81%.

MS (m/z) = 334,2 (M+H)".

Vidu 112

6-(4-Flophenyl)-3,3-dimetyl-1-(2-metylpyrimidin-5-yl)-1H-pyrolo[3,2-
c]pyridin-2(3H)-on

a) 6-(4-Flophenyl)-3,3-dimetyl-1H-pyrolo[3,2-c]pyridin-2-on

Hop chit & dé muc nay duogc diéu ché tuong tu véi hop chit & Vi du 109 buéc
a, bang 6-clo-3,3-dimetyl-1H-pyrolo[3,2-c]pyridin-2(3H)-on (dugc diéu ché theo
Woolford et al., WO 2012143726) va axit (4-flophenyl)boronic lam cac nguyén liéu

ban dau. Chét rin mau trang. Hiéu suat: 47%.
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MS (m/z) = 257,2 (M+H)*

b) 6-(4-Flophenyl)-3,3-dimetyl-1-(2-metylpyrimidin-5-yl)- 1H-pyrolo[3,2-¢c]
pyridin-2(3H)-on

Hop chit & dé muc nay duogc diéu ché tuong tu véi hop chét & Vi du 70 budc d,
bang 6-(4-Flophenyl)-3,3-dimetyl-1H-pyrolo[3,2-c]pyridin-2-on (vi du 112 buédc a) va
5-bromo-2-metylpyrimidin hydroclorua 1am céc nguyén liéu ban dau. Chét rin mau
trang. Hidu suét: 88%. MS (m/z) = 349,3 (M+H)".

Viduy 113

1-(5-clopyrimidin-2-yl)-3,3-dimetyl-6-(2-metylpyrimidin-5-yl)indolin-2-on

Cl

Hop chit & dé muc nay duoc diéu ché tuong tu véi hop chét & Vi du 70 buéc d,
bang 3,3-dimetyl-6-(2-metylpyrimidin-5-yl)indolin-2-on (vi du 70 buéc ¢) va 5-clo-2-
iodopyrimidin lam cic nguyén liéu ban diu. Chat rin mau trang. Hiéu suit: 84%. MS
(m/z) =366,2 (M+H)".

Vidu 114

1-(2-clopyrimidin-5-yl)-3,3-dimetyl-6-(2-metylpyrimidin-5-yl)indolin-2-on

N N
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N
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Hop chét & dé muc nay dugc diéu ché tuong tu v6i hop chit & Vi du 70 bude d,
bing 3,3-dimetyl-6-(2-metylpyrimidin-5-yl)indolin-2-on (vi du 70 budc ¢) va 2-clo-5-
iodopyrimidin lam céc nguyén liéu ban dau. Chat rdn mau tring. Hiéu sut: 20%. MS

(m/z) = 366,2 (M+H)",
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Vidu 115

1-(2,6-diclopyridin-4-yl)-3,3-dimetyl-6-(2-metylpyrimidin-5-yl)indolin-2-on

Hop chit & dé muc nay duge diéu ché twong tu véi hop chit & Vi du 70 bude d,
bing 3,3-dimetyl-6-(2-metylpyrimidin-5-yl)indolin-2-on (vi du 70 budc c) va 2,6-
diclo-4-iodopyridin lam céc nguyén liéu ban dau. Chét rin mau tring. Hidu suit: 63%.

MS (m/z) = 399,2 (M+H)".
Vidu 116

1-(2-xyclopropylpyrimidin-5-yl)-3,3-dimetyl-6-(2-metylpyrimidin-5-yl)indolin-

2-on

Hop chét & d& muc nay duogc diéu ché twong tu v6i hop chit & Vi du 70 bude d,
bang 3,3-dimetyl-6-(2-metylpyrimidin-5-yl)indolin-2-on (vi du 70 buéc c) va 5-
bromo-2-xyclopropylpyrimidin 1am céc nguyén liéu ban ddu. Chét rin mau tring nhat.

Hiéu suét: 70%. MS (m/z) = 372,3 (M+H)"
Vidu 117

1-(5-clopyrazin-2-yl)-3,3-dimetyl-6-(2-metylpyrimidin-5-yl)indol-2-on
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Hop chéit & d& muc nay dugc diéu ché tuong tu vai hop chét & Vi du 70 budc d,
bang 3,3-dimetyl-6-(2-metylpyrimidin-5-yl)indolin-2-on (vi du 70 buéc c) va 2,5-
diclopyrazin lam cac nguyén liéu ban dau. Chit rdn mau tring. Hiéu suit: 6%. MS
(m/z) = 366,2 (M+H)".

Vidul18

1-(6-clopyridazin-3-yl)-3,3-dimetyl-6-(2-metylpyrimidin-5-yl)indolin-2-on

(0]
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Hop chéit & dé muc nay duoc diéu ché tuong tu véi hop chét & Vi du 70 budc d,
bang 3,3-dimetyl-6-(2-metylpyrimidin-5-yl)indolin-2-on (vi du 70 budc c) va 3,6-
diclopyridazin 1am céc nguyén liéu ban ddu. Chét rin mau trdng. Hiéu suét: 2%. MS

(m/z) = 366,2 (M+H)".
Vidu 119

1-(2-clo-6-metylpyridin-4-yl)-3,3-dimetyl-6-(2-metylpyrimidin-5-yl)indolin-2-

on

Hop chit & dé muc nay duogc diéu ché tuong tu v4i hop chét & Vi du 70 buéc d,

bang 3,3-dimetyl-6-(2-metylpyrimidin-5-yl)indolin-2-on (vi du 70 budc c) va 4-
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bromo-2-clo-6-metylpyridin 1am cac nguyén liéu ban dau. Chat rin mau vang nhat.

Hiéu suét: 42%. MS (m/z) = 379,2 (M+H)".
Vi du 120

3,3-dimetyl-6-(2-metylpyrimidin-5-yl)-1-(pyridazin-4-yl)indolin-2-on

Hop chit & dé muc nay duogc diéu ché tuong tu véi hop chét & Vi du 70 buée d,
bang 3,3-dimetyl-6-(2-metylpyrimidin-5-yl)indolin-2-on (vi du 70 budc c) va 4-
bromopyridazin 1am cac nguyén liéu ban dau. Chit rin mau tring nhat. Hiéu sut:

42%. MS (m/z) = 332,2 (M+H)".
Vi dy 121

1-(6-clo-2-metylpyrimidin-4-yl)-3,3-dimetyl-6-(2-metylpyrimidin-5-yl)indolin-

2-on

Hop chét & dé& muc nay duogc didu ché tuong tu voi hop chét & Vi du 70 bude d,
bang 3,3-dimetyl-6-(2-metylpyrimidin-5-yl)indolin-2-on (vi du 70 buéc c) va 4,6-
diclo-2-metylpyrimidin lam céc nguyén liéu ban dau. Chét ran mau tring nhat. Hidu

sudt: 10%. MS (m/z) = 380,2 (M+H)*.
Vi du 122

3,3-dimetyl-1-(5-metylpyridazin-3-yl)-6-(2-metylpyrimidin-5-yl)indolin-2-on
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Hop chit & d& muc nay duoc diéu ché tuong tu v6i hop chit & Vi du 70 bude d,
bang 3,3-dimetyl-6-(2-metylpyrimidin-5-yl)indolin-2-on (vi du 70 budc c) va 3-
bromo-5-metylpyridazin 1am cac nguyén liéu ban dau. Chét rdn mau tring. Hidu suét:

7%. MS (m/z) = 346,2 (M+H)".
Vi du 123

3,3-dimetyl-1-(3-metyl-1,2,4-thiadiazol-5-yl)-6-(2-metylpyrimidin-5-yl)indolin-

2-on

Hop chét & d& muc nay dugc diéu ché twong tu véi hop chit & Vi du 70 budc d,
bang 3,3-dimetyl-6-(2-metylpyrimidin-5-yl)indolin-2-on (vi du 70 buéc c) va 5-
bromo-3-metyl-1,2,4-thiadiazol 1am céc nguyén liéu ban dau. Chit rin mau tring nhat.
Hiéu suét: 21%. MS (m/z) = 352,2 (M+H)".

Vidu 124

3,3-dimetyl-1-(3-metylisothiazol-5-yl)-6-(2-metylpyrimidin-5-yl)indolin-2-on

Hop chit & d& muc nay dugc diéu ché tuong tu vaéi hop chat & Vi du 70 budc d,
bang 3,3-dimetyl-6-(2-metylpyrimidin-5-yl)indolin-2-on (vi du 70 budc ¢) va 5-
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bromo-3-metylisothiazol 1am cac nguyén liéu ban ddu. Chét rin mau tring nhat. Hiéu

suét: 94%. MS (m/z) = 351,2 (M+H)".
Vi du 125

3,3-dimetyl-6-(2-metylpyrimidin-5-yl)- 1-(5-metylthiazol-2-yl)indolin-2-on

o]

Z N
2T
7%

Hop chit & & muc nay duoc diéu ché twong tu véi hop chit & Vi du 70 buéc d,
bang 3,3-dimetyl-6-(2-metylpyrimidin-5-yl)indolin-2-on (vi du 70 buéc c) va 2-
bromo-5-metylthiazol lam céc nguyén liéu ban dau. Chit rin mau nau nhat. Hiéu suét:
74%. MS (m/z) =351,2 (M+H)".

Vidu 126

1-(6-clopyridazin-4-yl)-3,3-dimetyl-6-(2-metylpyrimidin-5-yl)indolin-2-on

Hop chét & dé muc nay duoc didu ché twong tu véi hop chét & Vi du 70 budc d,
bang 3,3-dimetyl-6-(2-metylpyrimidin-5-yl)indolin-2-on (vi du 70 budc ¢) va 5-
bromo-3-clopyridazin lam cac nguyén liéu ban diu. Chat rdn mau tring nhat. Hiéu

sult: 66%. MS (m/z) = 366,1 (M+H)*
Vidu 127

3,3-dimetyl-1-(3-metylpyrazin-2-yl)-6-(2-metylpyrimidin-5-yl)indolin-2-on
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Hop chét & d& muc nay dugc didu ché twong tw véi hop chit & Vi du 70 bude d,
bang 3,3-dimetyl-6-(2-metylpyrimidin-5-yl)indolin-2-on (vi du 70 budc c) va 2-
bromo-3-metylpyrazin lam cdc nguyén liéu ban diu. Chit rdn mau trang nhat. Higu
suat: 88%. MS (m/z) = 346,1 (M+H)*

Vidu 128

1-(4-clopyrimidin-2-yl)-3,3-dimetyl-6-(2-metylpyrimidin-5-yl)indolin-2-on

Hop chit & dé muc nay dugc diu ché tuong tu v4i hop chét & Vi du 70 budc d,
bing 3,3-dimetyl-6-(2-metylpyrimidin-5-yl)indolin-2-on (vi du 70 budc c) va 2-
bromo-4-clopyrimidin lam céc nguyén liéu ban diu. Chit rdn mau trang. Hiéu suat:

7%. MS (m/z) = 366,2 (M+H)"
Vidu 129

1-(6-(metoxymetyl)pyridin-3-yl)-3,3-dimetyl-6-(2-metylpyrimidin-5-yl)indolin-

2-on

Hop chét & dé muc nay duogc diéu ché tuong tu véi hgp chat & Vi du 70 budc d,

bang 3,3-dimetyl-6-(2-metylpyrimidin-5-yl)indolin-2-on (vi du 70 budc ¢) va S-
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bromo-2-(metoxymetyl)pyridin 1am cic nguyén lidu ban diu. Bot mau tring. Hiéu

sudt: dinh luong MS (m/z) = 375,2 (M+H)".
Vidu 130

1-(5-xyclopropylpyridazin-3-yl)-3,3-dimetyl-6-(2-metylpyrimidin-5-yl)indolin-

2-on

a) 3-clo-5-xyclopropylpyridazin

Hdn hop duogc khir khi ctia 5-bromo-3-clopyridazin (50 mg, 258 pmol, duong
luong: 1) va axit xyclopropylboronic (33,3 mg, 388 umol, duong luong: 1,5) trong
dioxan (923 pul) va natri cacbonat trong nuwdc (2M, 369 ul), [1,1'-
bis(diphenylphosphino)feroxen]diclopaladi(Il) (18,9 mg, 25,8 umol, duong luong:
0,1) dugc gia nhiét dén nhiét do 100°C qua dém. Hon hop nay duoc pha lodng bang
diclometan, dugc hap phu trén silicagel, lam khé trong chan khong va phéan cin duoc
tinh ché bang sic ky nhanh trén silicagel dé tao ra hop chit & dé muc nay (27 mg, 68%)

dudi dang dau nh6t mau vang. MS (m/z): 155,0 [(M+H)].

b) 1-(5-xyclopropylpyridazin-3-yl)-3,3-dimetyl-6-(2-metylpyrimidin-5-yl)
indolin-2-on

Hop chit & d& muc nay dugc diéu ché tuong tu véi hop chéit & Vi du 70 bude d,
bang 3,3-dimetyl-6-(2-metylpyrimidin-5-yl)indolin-2-on (vi du 70 budc ¢) va 3-clo-5-
xyclopropylpyridazin (vi du 130 budc a) lam cac nguyén liéu ban dau. Chét rin mau
trdng. Hiéu sudt: 43% MS (m/z) = 372,2 (M+H)".

Vidu 131

1-(1-isopropyl-1H-pyrazol-3-yl)-3,3-dimetyl-6-(2-metylpyrimidin-5-yl)indolin-

2-on
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a) tert-butyl 3-(3,3-dimetyl-6-(2-metylpyrimidin-5-yl)-2-oxoindolin-1-yl)-1H-

pyrazol-1-carboxylat

Hop chat & d& muc nay duoc diéu ché tuong tw voi hop chdt & Vi du 70 buée d,
bang 3,3-dimetyl-6-(2-metylpyrimidin-5-yl)indolin-2-on (vi du 70 bugc ¢) va tert-
butyl 3-iodo-1H-pyrazol-1-carboxylat lam cac nguyén liéu ban ddu. Chit rin mau

vang nhat. Hidu sudt: 40%. MS (m/z) = 420,2 (M+H)".
b) 3,3-dimetyl-6-(2-metylpyrimidin-5-yl)-1-(1H-pyrazol-3-yl)indolin-2-on

Hon hop cua tert-butyl 3-(3,3-dimetyl-6-(2-metylpyrimidin-5-yl)-2-oxoindolin-
1-yl)-1H-pyrazol-1-carboxylat (80 mg, 191 pmol, duong lugng: 1, vi du 131 budc a)
dugc hoa tan trong dioxan (3 ml) va dung dich cua axit clohydric trong dioxan (95,4
ul, 381 pmol, dwong lugng: 2) dugc khudy 16 gio & nhiét do trong phong. B sung
thém dung dich cua axit clohydric trong dioxan (95,4 pl, 381 umol, duong lugng: 2)
va hdn hop phan tmg nay dugc gia nhiét dén nhiét do 50°C trong 6 gio nita. Hon hop
phan tng nay dugc cd trong chan khong va dugc tinh ché bang sic ky nhanh sau d6
bang HPLC dé tao ra 22 mg (36%) san phim mong mudn dudi dang chét rin mau
tring. MS (m/z) = 320,1(M+H)".

¢) 1-(1-isopropyl-1H-pyrazol-3-yl)-3,3-dimetyl-6-(2-metylpyrimidin-5-yl)

indolin-2-on

Hon hop cua  3,3-dimetyl-6-(2-metylpyrimidin-5-yl)-1-(1H-pyrazol-3-
yl)indolin-2-on (25 mg, 78,3 umol, duong lugng: 1, vi du 131 budc b) dugc hoa tan
trong dimetylformamit (833 pl), xesi cacbonat (51 mg, 157 umol, duong lugng: 2,00)
va 2-iodopropan (20,4 mg, 12 pl, 117 pmol, duong lwgng: 1,5) duoc khuéy & trong
phong trong 20 gio. Hon hop phan tng thd duoc o trong chan khong va dugc tinh ché
bang sic ky nhanh va sau d6 bang HPLC dé tao ra 12 mg (42%) san phdm mong muén

dué6i dang chit rdn mau tring. MS (m/z) = 362,2 (M+H)".
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Vi du 132

3,3-dimetyl-6-(5-metylpyrazin-2-yl)-1-(6-metylpyrazin-2-yl)indolin-2-on

N 0
Lr
\N -~

\
N

z

&r

a) 3,3-dimetyl-6-(5-metylpyrazin-2-yl)indolin-2-on

Hop chét & dé muc nay dugc didu ché tuong tu véi hop chit & Vi du 70 budce c,
béng 3,3-dimetyl-6-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)indolin-2-on (vi du 70
bude b) va 2-bromo-5-metylpyrazin lam cic nguyén lidu ban dau. Chét rdn mau tring.
Hiéu sudt: 63%. MS (m/z) = 254,2 (M+H)".

b) 3,3-dimetyl-6-(5-metylpyrazin-2-yl)-1-(6-metylpyrazin-2-yl)indolin-2-on

Hop chéit & dé muc nay duoc diéu ché tuong tu vai hop chéit & Vi du 70 bude d,
bang 3,3-dimetyl-6-(5-metylpyrazin-2-yl)indolin-2-on (vi du 132 budc a) va 2-bromo-
6-metylpyrazin 1am cac nguyén liéu ban dau. Chit rin mau tring. Hiéu sut: 93%. MS
(m/z) = 346,2 (M+H)".

Vidu 133

3,3-dimetyl-6-(5-metylpyrazin-2-yl)-1-(2-metylpyrimidin-5-yl)indolin-2-on

\
i
Hop chét & & muc nay duogc diéu ché twong ty voi hop chét & Vi du 70 bude d,
bing 3,3-dimetyl-6-(5-metylpyrazin-2-y1)indo1in-2-on (vi du 132 budc a) va S-bromo-

2-metylpyrimidin hydroclorua lam cac nguyén lidu ban déu. Chat rin mau tring. Hiéu

suét: 86%. MS (m/z) = 346,2 (M+H)".

Vidu 134
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1-{(6-xyclopropylpyridazin-3-yl)-3,3-dimetyl-6-(2-metylpyrimidin-5-yl)indolin-

2-0on

Hop chét & dé muc nay dugc diéu ché tuong tu véi hop chét & Vi du 70 budc d,
bang 3,3-dimetyl-6-(2-metylpyrimidin-5-yl)indolin-2-on (vi du 70 buédc c) va 3-
bromo-6-xyclopropylpyridazin 1am cac nguyén liéu ban ddu. Chét rin mau trang. Hiéu
suat: 87%. MS (m/z) = 372,1 (M+H)".

Vidu 135

3,3-dimetyl-1-(6-metylpyrazin-2-yl)-6-(6-metyl-2-pyridyi)indolin-2-on

a) 6-bromo-3,3-dimetyl-1-(6-metylpyrazin-2-yl)indolin-2-on

Hop chit & d& muc nay dugc didu ché twong tw v6i hop chit & Vi du 70 bude d,
bang 6-bromo-3,3-dimetyl-2,3-dihydro-1H-indol-2-on (vi du 70 budc a) va 2-bromo-
6-metyl-pyrazin lam cic nguyén liéu ban diu. Chat rin mau tring nhat. Hiéu sut:

84%. MS (m/z) = 331,8 (M+H)".

b) 3,3-dimetyl-1-(6-metylpyrazin-2-yl)-6-(tetrametyl-1,3,2-dioxaborolan-2-yl)-
2,3-dihydro-1H-indol-2-on

Hop chit & dé muc nay duge didu ché tuong tu v6i hop chit & Vi du 136 budce
b, bang 6-bromo-3,3-dimetyl-1-(6-metylpyrazin-2-yl)indolin-2-on (vi du 135 buédc a)
lam c4c nguyén liéu ban dau. Chét rdn mau tring nhat. Hiéu sudt: 96%. MS (m/z) =

379,8 (M+H)".

¢) 3,3-dimetyl-1-(6-metylpyrazin-2-yl)-6-(6-metyl-2-pyridyl)indolin-2-on
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Hop chit & dé muc nay dugc didu ché tuong tw v&i hop chit & Vi du 70 budc c,
bang 3,3-dimetyl-1-(6-metylpyrazin-2-yl)-6-(tetrametyl-1,3,2-dioxaborolan-2-yl)-2,3-
dihydro-1H-indol-2-on (vi du 135 budc b) va 2-bromo-6-metyl-pyridin lam céac
nguyén liéu ban ddu. Chit rin mau tring nhat. Hiéu sudt: 33%. MS (m/z)= 344,8
(M+H)".

Vidu 136

3,3-dimetyl-1-(5-metylpyrazin-2-yl)-6-(2-metylpyrimidin-4-yl)indolin-2-on

a) 6-Bromo-3,3-dimetyl-1-(5-metylpyrazin-2-yl)-2,3-dihydro-1H-indol-2-on

Hop chét & d& muc nay dugc didu ché twong tw véi hop chét & Vi du 70 bude d,
bang 6-bromo-3,3-dimetyl-2,3-dihydro-1H-indol-2-on (vi du 70 buéc a) va 2-bromo-
5-metyl-pyrazin 1am céc nguyén liéu ban du. Chat rdn mau tring nhat. Hiéu suit:

62%. MS (m/z) = 333,8 (M+H)".

b) 3,3-dimetyl-1-(5-metylpyrazin-2-yl)-6-(tetrametyl-1,3,2-dioxaborolan-2-yl)-
2,3-dihydro-1H-indol-2-on

Huyén phu duge khir khi ctia 6-bromo-3,3-dimetyl-1-(5-metylpyrazin-2-yl)-2,3-
dihydro-1H-indol-2-on (1,7g, 5,12mmol, vi du 136 budc a), kali axetat (1,004g,
10,24mmol), bis(pinacolato)dibo (1,559¢, 6,14mmol), phuc [1,1'-
bis(diphenylphosphino) feroxen] diclopaladi(II) diclometan (0,418¢g, 0,51 mmol) trong
dioxan (20mL) duogc khudy & 110°C trong 6 gid. Hon hop phan tmg nay duge loc va
duoc cd trong chan khong va dugc tinh ché bing sic ky trén silicagel dé tao ra san

phidm mong muén duéi dang chét rdn mau tring (33%).
MS (m/) z= 379,9 (M+H)".
¢) 3,3-dimetyl-1-(5-metylpyrazin-2-yl)-6-(2-metylpyrimidin-4-yl)indolin-2-on
Hop chét & d& muc nay dugc diéu ché tuong ty v4i hop chit & Vi du 70 buée c,

bang 3,3-dimetyl-1-(5-metylpyrazin-2-yl)-6-(tetrametyl-1,3,2-dioxaborolan-2-yl)-2,3-
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dihydro-1H-indol-2-on (vi du 136 budc b) va 4-bromo-2-metyl-pyrimidin lam céc
nguyén lidu ban dau. Chét rdn mau trang. Hiéu suat: 33%. MS (m/z) = 346,0 (M+H)".

Vi du 137

3,3-dimetyl-6-(5-metylpyrazin-2-yl)-1-(6-metylpyridazin-3-yl)indolin-2-on

Hop chit & dé muc nay duoc didu ché tuong tw voi hop chét & Vi du 70 buée d,
bang 3,3-dimetyl-6-(5-metylpyrazin-2-yl)indolin-2-on (vi du 132 buéc a) va 3-iodo-6-
metyl-pyridazin lam cidc nguyén liéu ban dau. Chét rin mau tring nhat. Hiéu suit:
73%. MS (m/z) = 346,1 (M+H)"

Vidu 138

3,3-dimetyl-1-(1-metyl-1H-pyrazol-3-yl)-6-(5-metylpyrazin-2-yl)indolin-2-on

Hop chit & d& muc nay duoc didu ché twong tw v6i hop chit & Vi du 70 budc d,
bang 3,3-dimetyl-6-(5-metylpyrazin-2-yl)indolin-2-on (vi du 132 budc a) va 3-iodo-1-
metyl-1H-pyrazol lam cac nguyén li¢u ban diu. Chat ran mau vang nhat. Hiéu suét:
65%. MS (m/z) =334,2 (M+H)"

Vidu 139

3,3-dimetyl-6-(2-metylpyrimidin-5-yl)-1-(1-(2,2,2-trifloetyl)- 1H-pyrazol-3-
yl)indolin-2-on
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Hop chét & dé muc nay duoc diéu ché tuong ty voi hop chit & Vi du 131 bude
¢, bang 3,3-dimetyl-6-(2-metylpyrimidin-5-yl)-1-(1H-pyrazol-3-yl)indolin-2-on (vi du
131 bude b) va 2,2, 2-trifloetyl iodua lam cac nguyén liéu ban dau. Chat rin mau tring.
Hiéu suét: 15%. MS (m/z) = 402,2 (M+H)"

Vi du 140

1-(1-(2-metoxyetyl)-1H-pyrazol-3-yl)-3,3-dimetyl-6-(2-metylpyrimidin-5-
yl)indolin-2-on

Hop chit & d& muc nay duogc diéu ché tuong tu vaéi hop chét & Vi du 131 budc
¢, bang 3,3-dimetyl-6-(2-metylpyrimidin-5-yl)-1-(1H-pyrazol-3-yl)indolin-2-on (vi du
131 bude b) va 2-bromoetyl metylete 1am cac nguyén lidu ban dau. Chat rin mau
trang. Hidu suét: 27%.

MS (m/z) = 378,2 (M+H)"

Vi du 141

2-(3-(3,3-dimetyl-6-(2-metylpyrimidin-5-yl)-2-oxoindolin-1-yl)- 1H-pyrazol-1-
y1)-N,N-dimetylaxetamit
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Hop chit & d& muc nay duogc didu ché twong tu v6i hop chét & Vi du 131 bude
¢, bang 3,3-dimetyl-6-(2-metylpyrimidin-5-yl)-1-(1H-pyrazol-3-yl)indolin-2-on (vi du
131 bude b) va 2-clo-N,N-dimetylaxetamit 1am cac nguyén liéu ban dau. Chét rdn mau
trang. Hiéu suat: 40%. MS (m/z) = 405,2 (M+H)*

Vi du 142

1-(5-flopyridin -3-yl)-3,3-dimetyl-6-(2-metylpyrimidin-5-yl)indolin-2-on

Hop chit & d& muc nay dugc didu ché twong tw véi hop chét & Vi du 70 bude d,
bang 3,3-dimetyl-6-(2-metylpyrimidin-5-yl)indolin-2-on (vi du 70 buéc c) va 3-
bromo-5-flopyridin lam cac nguyén liéu ban dau. Chét ran mau trang. Hiéu suét: dinh
lugng. MS (m/z) = 349,1 (M+H)"

Vidu 143

5-(3,3-dimetyl-6-(2-metylpyrimidin-5-yl)-2-oxoindolin-1-yl)nicotinonitril
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Hop chit ¢ dé muc nay dugc diéu ché tuong tu véi hop chét & Vi du 70 budc d,
bang 3,3-dimetyl-6-(2-metylpyrimidin-5-yl)indolin-2-on (vi du 70 budc c) va 5-
bromonicotinonitril lam cdc nguyén liéu ban dau. Chét rdn mau tring nhat. Hiéu sut:
98%. MS (m/z) = 356,1 (M+H)"

Vi du 144

3,3-dimetyl-1-(6-metylpyrazin-2-yl)-6-(2-metyl-4-pyridyl)indolin-2-on

Hop chit ¢ dé muc nay dugc didu ché twong tu véi hop chit & Vi du 70 budec c,
bang 3,3-dimetyl-1-(6-metylpyrazin-2-yl)-6-(tetrametyl-1,3 ,2-dioxaborolan-2-yl)-2,3-
dihydro-1H-indol-2-on (vi du 135 budc b) va 4-bromo-2-metyl-pyridin lam cac
nguyén liéu ban dau. Chét rin mau tring. Hiéu suét: 38%. MS (m/z) = 3449 (M+H)*

Vi du 145

3,3-dimetyl-1-(6-metylpyrazin-2-yl)-6-(5-metyl-3-pyridyl)indolin-2-on

Hop chit & dé muc nay duogc diéu ché tuong tu véi hop chét & Vi du 70 budc c,
bang 3,3-dimetyl-1-(6-metylpyrazin-2-yl)-6-(tetrametyl-1,3,2-dioxaborolan-2-yl)-2,3-
dihydro-1H-indol-2-on (vi du 135 budc b) va 3-bromo-5-metyl-pyridin lam céac
nguyén liéu ban dau. Chét rin mau tréng nhat. Hiéu suét: 34%. MS (m/z) = 3449
(M+H)*

Vi du 146

6-(5-flo-3-pyridyl)-3,3-dimetyl-1-(6-metylpyrazin-2-yl)indolin-2-on
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Hop chit & dé muc nay dugc diéu ché tuong tu voi hop chat & Vi du 70 budc c,
bang 3,3-dimetyl-1-(6-metylpyrazin-2-yl)-6-(tetrametyl-1,3,2-dioxaborolan-2-yl)-2,3-
dihydro-1H-indol-2-on (vi du 135 bu6c b) va 3-bromo-5-flo-pyridin lam cac nguyén
liéu ban dau. Chét rdn mau tring nhat. Hiéu suit: 37%. MS (m/z) = 348,8 (M+H)"

Vi du 147

3,3-dimetyl-1-(5-metylpyrazin-2-yl)-6-(2-metyl-4-pyridyl)indolin-2-on

Hop chat & d& muc nay dugc didu ché tuong tw véi hop chit & Vi du 70 bude c,
bang 3,3-dimetyl-1-(5-metylpyrazin-2-yl)-6-(tetrametyl-1,3,2-dioxaborolan-2-yl)-2,3-
dihydro-1H-indol-2-on (vi du 136 budc b) va 4-bromo-2-metyl-pyridin lam cac
nguyén li¢u ban dAu. Chit rén mau tring. Hiéu sut: 46%. MS (m/z) = 344,9 (M+H)*

Vidu 148

3,3-dimetyl-1-(5-metylpyrazin-2-yl)-6-(6-metyl-3-pyridyl)indolin-2-on

Hop chit & d& muc nay duoc didu ché twong ty v6i hop chat & Vi du 70 bude c,
bang 3,3-dimetyl-1-(5-metylpyrazin-2-yl)-6-(tetrametyl-1,3,2-dioxaborolan-2-yl)-2,3-
dihydro-1H-indol-2-on (vi du 136 budc b) va S5-bromo-2-metyl-pyridin lam cac
nguyén liéu ban dau. Chit rén mau tring. Hiéu sudt: 23%. MS (m/z) = 344,8 (M+H)*

Vi du 149
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3,3-dimetyl-1-(5-metylpyrazin-2-yl)-6-(5-metyl-3-pyridyl)indolin-2-on

Hop chét & d& muc nay duoc diéu ché twong tu v6i hop chét & Vi du 70 budc c,
bang 3,3-dimetyl-1-(5-metylpyrazin-2-yl)-6-(tetrametyl-1,3,2-dioxaborolan-2-yl)-2,3-
dihydro-1H-indol-2-on (vi du 136 budc b) va 3-bromo-5-metyl-pyridin lam céc
nguyén liéu ban dau. Chat rdn mau tring. Higu sudt: 25%. MS (m/z) = 344,9 (M+H)*

Vi du 150

6-(5-flo-3-pyridyl)-3,3-dimetyl-1-(5-metylpyrazin-2-yl)indolin-2-on

Hop chét & d& muc nay duoc didu ché twong tu véi hop chit ¢ Vi du 70 bude c,
bang 3,3-dimetyl-1-(5-metylpyrazin-2-yl)-6-(tetrametyl-1,3,2-dioxaborolan-2-y1)-2,3-
dihydro-1H-indol-2-on (vi du 136 budc b) va 3-bromo-5-flo-pyridin lam cac nguyén
liéu ban dau. Chét rin mau tring. Hiéu sudt: 37%. MS (m/z) = 349,2 (M+H)*

Vidu 151

6-(5-flo-6-metyl-3-pyridyl)-3,3-dimetyl-1-(5-metylpyrazin-2-yl)indolin-2-on

Hop chit & d& muc nay duge didu ché twong tu v6i hop chit & Vi du 70 bude c,

bang 3,3-dimetyl-1-(5-metylpyrazin-2-yl)-6-(tetrametyl-1,3,2-dioxaborolan-2-yl)-2,3-
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dihydro-1H-indol-2-on (vi du 136 budc b) va 5-bromo-3-Flo-2-metyl-pyridin lam céc
nguyén liéu ban ddu. Chit ran mau trang. Hiéu sudt: 53%. MS (m/z) = 363,0 (M+H)"

Vi dy 152

3,3-dimetyl-6-(2-metylpyrimidin-5-yl)-1-(5-(triFlometyl)pyridin-3-yl)indolin-2-

on

o}
NZ N

|
. @\5
N/ F

F
Hop chét & dé muc nay duogc didu ché tuong tu vai hop chét & Vi du 70 buée d,
bang 3,3-dimetyl-6-(2-metylpyrimidin-5-yl)indolin-2-on (vi du 70 budc c¢) va 3-
bromo-5-(triFlometyl)pyridin 1am céc nguyén liéu ban dau. Chit rin mau tring. Hiéu
suit: dinh lugng. MS (m/z)=399,1 (M+H)"
Vidu 153
1-(5-(hydroxymetyl)pyridin-3-yl)-3,3-dimetyl-6-(2-metylpyrimidin-5-yl)

indolin-2-on

0

NZ | N

)*N (\  OH
N_/

Hop chét ¢ & muc nay duge diéu ché twong tw véi hop chét & Vi du 70 budc d,
bang 3,3-dimetyl-6-(2-metylpyrimidin-5-yl)indolin-2-on (vi du 70 buéc c¢) va (5-
bromopyridin-3-yl)metanol lam cac nguyén liéu ban dau. Chit rdn mau tring. Hiéu

suét: 75%. MS (m/z)=361,2 (M+H)*
Vi du 154

3,3-dimetyl-1-(6-metylpyrazin-2-yl)-6-(2-metylpyrimidin-4-yl)indolin-2-on
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Hop chét & dé muc nay duoc diéu ché tuong tw v6i hop chét & Vi du 70 bude c,
bang 3,3-dimetyl-1-(6-metylpyrazin-2-yl)-6-(tetrametyl-1,3,2-dioxaborolan-2-yl)-2,3-
dihydro-1H-indol-2-on (vi du 135 budc b) va 4-bromo-2-metyl-pyrimidin lam cac
nguyén liéu ban ddu. Chit rdn mau tring nhat. Hi¢u suit: 46%. MS (m/z) = 346,1
(M+H)"

Vidu 155

5-[3,3-dimetyl-1-(6-metylpyrazin-2-yl)-2-oxo-indolin-6-yl]pyrimidin-2-

cacbonitril

Hop chét & d& muc nay dugc diéu ché tuong tu véi hop chét & Vi du 70 buée c,
bang 3,3-dimetyl-1-(6-metylpyrazin-2-yl)-6-(tetrametyl-1,3,2-dioxaborolan-2-yl)-2,3-
dihydro-1H-indol-2-on (vi du 135 budc b) va S-bromopyrimidin-2-cacbonitril [am céc
nguyén liéu ban d4u. Chét rdn mau tring nhat. Hiéu suit: 16%. MS (m/z) = 357,3
(M+H)"

Vidu 156

1-(5-etylpyridin-3-yl)-3,3-dimetyl-6-(2-metylpyrimidin-5-yl)indolin-2-on

Hop chit & dé muc nay duogc diéu ché tuong tu v&i hop chét & Vi du 70 budc d,
bang 3,3-dimetyl-6-(2-metylpyrimidin-5-yl)indolin-2-on (vi du 70 budc ¢) va 3-
bromo-5-etylpyridin lam cac nguyén li€u ban d4u. Chét rin mau tring. Hiéu suit:
96%. MS (m/z)=359,2 (M+H)"

Vi du 157

6-(2-xyclopropylpyrimidin-5-yl)-3,3-dimetyl-1-(2-metylpyrimidin-5-yl)indolin-

2-0on
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a) 6-bromo-3,3-dimetyl-1-(2-metylpyrimidin-5-yl)indolin-2-on

Hop chit & dé& muc nay duoc diéu ché tuong tu vdi hop chat & Vi du 70 bude d,
bang 6-bromo-3,3-dimetyl-2,3-dihydro-1H-indol-2-on (vi du 70 buéc a) va 5-bromo-
2-metyl-pyrimidin 1am cac nguyén liéu ban dau. Chét rin mau tring nhat. Hiéu suit:
39%.

MS m/z=334,2 (M+H)"

b) 3,3-dimetyl-1-(2-metylpyrimidin-5-yl)-6-(4,4,5,5-tetrametyl-1,3,2-
dioxaborolan-2-yl)indolin-2-on

Hop chit & d& muc nay duoc diéu ché twong tw véi hop chit & Vi du 136 bude
b, with -bromo-3,3-dimetyl-1-(2-metylpyrimidin-5-yl)indolin-2-on (vi du 157 budc a)
lam céc nguyén lidu ban dau. Chit rdn mau tring nhat. Pugc sir dung trong budc tiép
theo ma khong cén tinh ché thém.

MS m/z= 380,0 (M+H)*

c) 6-(2-xyclopropylpyrimidin-5-yl)-3,3-dimetyl-1-(2-metylpyrimidin-5-
yl)indolin-2-on

Hop chit & d& muc nay duogc diéu ché tuong tu véi hop chit & Vi du 70 budce ¢,
bang 3,3-dimetyl-1-(2-metylpyrimidin-5-yl)-6-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-
2-yl)indolin-2-on (vi du 157 budc b) va S5-bromo-2-xyclopropyl-pyrimidin lam céc

nguyén liéu ban dau. Chat rin mau tring nhat. Hiéu suét: 14% trong 2 budc.
MS m/z=372,1 (M+H)"
Thir nghiém sinh hoc va céc sb li¢u

Hién nay da phat hién ra rang cac hop chét ¢ cong thirc I c¢6 thé dugc sir dung

dé diéu tri cac bénh CNS.

-110-



24938

Céc hop chét ¢ cong thirc I dd mo ta & trén c6 téc dung lam giam sy tdng dong
duoc kich thich boi L-687,414. Tac dung nay duge dénh gia bang cach sir dung hé
théng theo doi hoat dong cua dong vat trén may tinh, Digiscan 16 (Omnitech
Electronics, Columbus, Ohio) nham dinh lugng hoat dong van dong. Céc con vat dugc
gilr trong chu ky sang/tdi 12 gid va cac thir nghiém dugc thuc hién trong chu ky sang.
M&i budng theo ddi hoat dong bao gdm mot hop Plexiglas (41x41x28 cm; WxLxH)
¢6 & mun cua trén mat san duge bao quanh bdi cac chim anh sang phat ra cam bién
hdng ngoai ngang va chidu & budc song khong nhin thdy. Cac hop thir nghiém nay
duoc chia bang khbi chit thap Plexiglas dé tao ra cho mdi con chudt khong gian vén
dong c6 kich thudc 1a 20x20 cm. Cac 1dng duge ghép véi thiét bi phén tich Digiscan
dugc ndi véi may tinh dung dé ghi nhan lién tuc thong tin trang thai cia chum sang.
Viéc ghi lai céc 1an ngimg chiéu chim séng tir té bao quang dién cho timg dong vat
duoc thuc hién ctr 5 phat mot 14n trong mdi giai doan thoi gian thir nghiém va tong
cong ctia 6 chu ky dau tién duge dung lam thong sd cubi cung. It nhit 1a 8 con chudt
duoc st dung trong mdi nhom diéu tri. Cac hop chit duge dung qua duong miéng 15
phat trude khi tiém dudi da 50 mg/kg L-687,414, hodc ti€m trong mang bung ddng
thoi voi tiém dudi da 50 mg/kg L-687,414. Céc con chudt nay sau do duoc chuyén tir
16ng cua ching sang budng ghi trong thoi gian thay d6i hanh vi 15 phut, dé ching tu
do kham ph4 mdi truong sdng méi. Hoat dong theo chiéu ngang sau d6 duoc ghi trong
khoang thoi gian 30 phut. % trc ché su tang dong dugc kich thich bdi L-687,414 dugc
tinh theo phuong trinh:

((hoat dong theo chidu ngang chit din +L-687,414 — hoat dong theo chiéu
ngang thudc+L-687,414)/hoat dong theo chiéu ngang chét ddn +L-687,414) x 100

Gi4 tri IDso, dugc dinh nghia 13 liéu ctia mdi hop chét tao ra mirc trc ché 50% su
tang dong duogc kich thich boi L-687,414, dugc tinh toan bang cach phan tich hdi quy
tuyén tinh sd lidu dap ung - lidu lugng bang cach str dung chuong trinh phu hop véi

may tinh dya trén chuong trinh Excel.

Vi céc sd lidu khong duoc gia dinh trude 1a duge phan phéi binh thudng nén
cac nhom dugce xur Iy bing cac hop chét thir duge so sdnh vé& mat thdng ké véi nhom
@bi chung (dugc xir ly bing chét din) st dung cac kiém dinh Mann Whitney U mot
duoi. Trong théng ké, kiém dinh Mann—Whitney U (con duge goi 1a Mann—Whitney—
Wilcoxon (MWW) hoéc kiém dinh téng ) hang Wilcoxon) la kiém dinh gia thiét
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théng ké phi thong s ding dé danh gi4 xem mdt trong hai mau quan sat doc lap ¢ xu
huéng cé gia tri 16n hon so véi mau con lai hay khong. N6 1a mot trong céc kiém dinh
y nghia théng ké phi thong s ndi tiéng nhit. Gia tri p dua ra xac suét trong d6 hai
nhém khéc nhau dang ké va gi tri nay < 0,05 thuong duge chip nhén 12 tiéu chudn, nd
cd y nghia la c6 > 95% truong hop hai nhom thuc su khéc nhau. Gia tri P dugc dua ra
trong bang 1 1a gia tri mot dudi vi chi tdc dung giam van dong dugc ky vong va dugc
thr 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).

Do hoat tinh van chuyén adenosin

Pé do hoat tinh van chuyén adenosin cla céc té bao dong vat c6 vu ENT-1, cac
té bao 6n dinh biéu hién ché‘; van chuyén ENT-1 & chudt dugc dan mong vao ngay 1
trong dia nudi cdy 96 16 & mat do 1a 60.000 t& bao/15, trong mdéi DMEM/F12 hoan
chinh da dugc bd sung glutamax, FBS 10% va 10 pg/ml puromyxin. Vao ngdy 2, mdi
truong ndy duoc hat ra va cac té bao nay duge rira hai 1an bang dung dich dém hap
phu (10 mM Hepes-Tris, pH 7,4 chta 150 mM NaCl, 1 mM CaCl,, 2,5 mM KCl, 2,5
mM MgS0s, 10 mM D-glucoza) (UB). Déi v6i cac thir nghiém tic ché, céac té bao nay
sau d6 dugc 01 & nhiét do trong phong & cic ndng dd khac nhau cia cac hop chit véi
n6ng d6 cudi cung cia DMSO la 1%. Sy hép thu khong dédc hi¢u dugce xac dinh véi su

c6 mat ciia 10 uM S-(4-Nitrobenzyl)-6-thioinosin (NBTI, Sigma Cat #N2255).

Dung dich chira [2,8-*H]-adenosin 6 nM (40 Ci/mmol, American Radiolabeled
chemicals Inc, Cat #ART 0287A) sau d6 duoc bd sung ngay vao céc 15. Cac dia nay
sau d6 duge U trong 20 phiit kém theo lic nhe va phan tng nay duoc dimng bang cach
hut hdn hop ra khoi cac 15 va rira (ba 1an) bang UB d4 lam lanh bang d4. Cac té bao
duoc 1am tan bang cach bd sung chét 1ong nhap nhay, lac 3 gid va hoat tinh phong xa
trong cac té bao dugc udc tinh bang cach st dung miy dém nhdp nhay vi dia

(TopCount NXT, Packard).
Béng 1

Téac dung trc ché ENT1 va su tang dong dugc kich thich béi L-687,414 cia céac
hop c6 cong thuire I
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Tht Céu tric ENTI,
nghiém mirc hip Su tdng dong dugc kich thich boi L-
thu 687,414
adenosin, X
Licu Muac doac | Giatri P
ICso (uM) )
dung ché, dung
trong trong mang
mang bung [%]
bung
[mg/kg]
1 0,431 30 95,4 0,00008
(o}
NZ | N
A =
\
N
2 0,613 30 95,7 0,00008
3 1,78
(¢}
N7 | N
~ G
4 0,951 30 93,4 0,00008
o}
NZ | N
/‘ SN N‘ﬁ
N
/
5 1,05

o
N7 | N
/KN N
N
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0,00016

93,2

30

2,13

1,54

3,89

0,174

5,88

7,03

0,148

10

11

12
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0,00148

0,01896

78,3

63,8

30

30

1,15

3,45

5,67

4,02

8,79

13

16

19

20

21

22

24

-115-



24938

0,03248

59,7

30

0,355

2,14

0,168

0,059

1,22

27

30

31

32

33

34

-116-



24938

o \O
(@)} —
) ()
[ww] (]
S <
o (aw]
0 oy
on ()
o~ (=]
(e (e
o o
Ne)
Ne) v o @)
<t ~ M 45 — w —
- - - —_ " -
(@\] \O =) on o~
/ o =
z-z \ J\ z
Sz é \
/ z % z =z =z = |
P-4 — z -
- =z
P4 - —
A/ \ A/ \ A/ \ \ 2 &
z z z Nl\A N‘\A
\O >~ [e0] < v \O o~
on on cn < < <t <

-117-



24938

0,01896
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30
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0,844

1,85
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1,52
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147 9,003
148 0,402
149 0,207
150 1,484
151 0,037
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152 NP N 0,317
X l = ’
K, o
N F
153 o 0,291
N A\/\\/OH

(0]
154 /\,K@i 4,47

156 N7 \ 0,30

Nhu dugc dé cdp & trén, mot s6 hop chit di dugc thir nghiém trong

SmartCube®, hé thdng phén tich da dugc phat trién boi PsychoGenics Inc.

SmartCube® dugc sir dung dé so sanh d4u hiéu hanh vi cia hop chét thu nghiém
vOi co s& dir liéu vé cac diu hiéu hanh vi thu duge tr mdt tap hop bao gém nhiéu
thudc tham chiéu da duoc phé chuin vé mit 1lam sang, dugc phan nhém theo diu hiéu.
Theo cach nay, cac hiéu qua duoc ly dbi voi than kinh cta hop chét thir nghiém c6 thé
duge du doan bang tinh twong tu ciia ching véi nhém hop chit chinh, nhu thude
chéng loan tdm than, chdng lo au va chdng trim cam. Phwong phép nay hoan toan phu

hop dé sang loc cac tap hop thude hién c6 hodc cic thude dang thir nghiém co duge 1y
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thin kinh chua dugc biét trudc day, diéu nay co thé thuc ddy viéc phat trién nhing liéu

phép méi va bat ngd dung dé diéu tri cdc roi loan tdm than.

Mot sb6 hop chat theo sang ché duge tiém trong mang bung & nhitng liéu khac
nhau 15 phut truée khi thir nghiém. It nhat 8 con chudt dugc sir dung trong mdi nhém
didu tri. Céac video sé cua cac dbi tuong da dugc xtr Iy bang thudt toan vision bang
may tinh dé trich ra két qua tan sudt st dung va thoi gian t6n tai cia cia nhiéu trang
thai hanh vi khac nhau sau 2000 1an do khéng doc lap. Cac két qua cua viéc phén loai
nay duoc thé hién bing biéu do cot cho mdi hop chét va lidu (mg/kg), trong d6 truc Y
1a x4c sudt twong dbi ma hop chit thir nghiém s& thé hién hiéu lyc dbi véi mot chi dinh
cu thé ciia CNS.

Céc biéu db cot ciia cac hop chéat vi du 9, 25, 48 va 53 & lidu 1a 5 mg/kg duoc
thé hién trong Fig.1. D& so sanh, céc d4u hiéu hanh vi ctia thudc chéng loan tdm than
khong dién hinh clozapin, olanzapin va risperidon dugc thé hién trong Fig. 2. Cac hop
chit cua sang ché thé hién cac du hiéu tuong ty véi cac d4u hiéu cta thubc chéng
loan tAm than khong dién hinh. Mot phan tich doc lap duc_ic thuc hién dbi véi cac sd
liéu khong duge phan loai dé xac dinh dd twong ddng cta cac hop chét vi du dé lam
hoat héa cac lidu thube chdng loan tdm than khong dién hinh da biét. Pbi voi phan tich
ndy, cac tac gia sang ché sir dung muc phan biét lam thude do kha nang tach gitta hai
thudc, tire 1a "kha nang phan biét" cia mot thude nay so véi mot thude khéc. Ty 1€
bang 50% (hodc 0,5) twong tmg véi khong kha niang phan biét. Cac sb lidu theo kinh
nghiém da cho thdy rang ty 18 ngudng dé tach chic chin ndm & trén 70% tic 13, hai
thudc thé hién muc phén biét 1a 70% hoéc thép hon dugc coi la tuong tu, trong khi
mirc phan biét cao hon 70% chi ra rang hai thude la khong twong tu nhau. Bang duéi
day thé hién phan tich d6 twong dong ctia cac hop chét duoc chon cua sang ché dbi voi
mdt vai thube chdng loan tAm than khong dién hinh. Trong hau hét cac trudng hop, cac
hop chét vi du thé hién tinh twong dong ddi véi risperidon, clozapin va olanzapin c6

murc phan biét 1a (0,70.

Bang 2: Phan tich do twong ddng ctia cac hop c6 cong thie I (6 5 mg/kg) thé

hién tdc dung trong SmartCube®

Clozapin | Olanzapin | Risperidon
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Vidu9 0,65 0,66 0,69
Vi du 25 0,61 0,62 0,74
Vidu 48 0,58 0,61 0,67
Vidu 53 0,59 0,61 0,62

Do d6, c6 thé gia sir rang cac hop chét sang ché ¢6 tac dung twong tu nhu thude

chdng loan tdm than khong dién hinh da biét.

Céc hop chét ¢6 cong thire (I) va cac mudi duge dung ctia n6 6 thé duoc ding
lam thudc, vi du, & dang ché phdm duoc. Cac ché phdm dugc co thé dugce st dung qua
duong miéng, vi dy, & dang céc vién nén, cac vién nén dugc bao, vién bao duong, vién
nang gelatin cimg va mém, dung dich, nhil tuong hogc huyén phu. Tuy nhién, viéc sir
dung cling co thé duoc tién hanh qua truc trang, vi du, & dang vién dan, hodc ngoai

duong ti€u hoa, vi du, & dang dung dich tiém.

Céac hop chét c6 cong thirc (I) va cac mudi dugc dung cia no o thé duoge xir Iy
v6i cac chit mang vO co hodc hitu co tro vé& mat dugc phém dé bao ché cac ché phém
dugc. Lactoza, tinh bot ngd hodc cac din xuét cia nd, bot talc, axit stearic hodic cac
mudi cia nd va cac chit tuong tu co thé duogc str dung, vi du, nhu céc chét mang cho
cac vién nén, cac vién nén dugc bao, vién bao dudng va céc vién nang gelatin cling.
Céac chit mang thich hop cho c4c vién nang gelatin mém 13, vi dy, dau thuc vat, sap,
chét béo, cac ruou polyhydric ban ran va léng va cac chat mang tuong tu; thy thudc
vao ban chit cia hoat chit, tuy nhién, trong mot s6 truong hop thudng khong can chit
mang cua vién nang gelatin mém. Céc chit mang thich hop dé san xuét dung dich va si
r0 13, vi du, nudc, rugu polyhydric, sucroza, duong nghich chuyén, glucoza va céac chit
mang tuong tu. Cac chét phu trg, nhu céc ruou, rugu polyhydric, glyxerol, dau thuc
vét va cac chit mang tuong tu, co thé duoc str dung cho dung dich tiém chira nuéc cua
cac mudi tan duge trong nude clia cac hgp cé cong thie (1), nhung vé quy tic la khong
can thiét. Céac chét mang thich hop cho céc vién dan 1a, vi du, dau tu nhién hoic hoa

rén, sap, chit béo, rugu polyhydric ban 16ng hogc 16ng va céc chit mang tuong tu.
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Ngoai ra, céac ché phém duoc ¢co thé chtra cac chét bao quan, céc chit hoa tan,
cac chat 6n dinh, cac tac nhén tao 4m, cac chét nhii hoa, cac chit tao ngot, cac chét
mau, cac huong liéu, cic mudi dé lam thay d6i ap sudt thim théu, dung dich dém, cac
tac nhan che mui hodc cc chit chdng oxy hoa. Chung ciing c6 thé chira cac chét c6
gia tri tri liéu khéc.

Nhu néu trén, cac thubc chira hop chét c6 cong thuc (I) hodc cac mudi duge
dung ctia n6 va ta dugc khong c6 tac dung tri liu cling la d6i twong clia sang ché, 1a
quy trinh dé bao ché thubc ma bao gébm budc dua mot hoic nhidu hgp chit co cong
thtre 1 hodc cac mudi duge dung cua no va, néu mudn, mot hoic nhiéu chit c6 gia tri
tri liéu khac vao dang lidu y 1y ciing v6i mét hodc nhidu chit mang khong c6 tac dung
tri liéu. Cac hop chét hoat tinh ciing c6 thé duoc st dung & dang tién dugc chit cta

chung.

Nhu duge dé cép thém trude ddy, viée st dung cac hop chit co cong thire (I) dé
bao ché thude hitu ich dé phong ngira va/hodc diéu tri cac bénh néu trén ciing 1a muc

dich cta séng che.

Liéu c6 thé thay ddi trong gioi han rong va tit nhién s& phu hop véi timg yéu
cdu trong ting trudong hop cu thé. Thong thuong, liéu hitu hiéu dé dung qua duong
miéng hodic ngoai dudng tiéu hoa 12 ndm trong khoang tir 0,01 dén 20 mg/kg/ngay, véi
lidu ndm trong khoang tir 0,1 dén 10 mg/kg/ngay 1a dugc uu tién cho tit ca cac déu
hiéu duge md ta. Lidu hiang ngay cho ngudi 1on c6 can ning 70 kg tuong tmg nim
trong khoang tir 0,7 dén 1400 mg trong mot ngay, t6t hon 13 nidm trong khoang tir 7
dén 700 mg trong mot ngay.

Bao ché dugc pham chira cac hop chat clia sdng ché:

Céc vién nén chira thanh phan sau dugc bao ché theo cach thong thuong:

Thanh phan mg/vién nén

5 25 100 500
Hop chit ¢ cong thirc I 5 25 100 500
Lactoza khan DTG 125 105 30 150
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Sta-Rx 1500 6 6 6 60
Xenluloza vi tinh thé 30 30 30 450
Magie stearat 1 1 1 1

Tong cong 167 167 167 831

Quy trinh san xuét

Tron cac thanh phan 1, 2, 3 va 4 va tao hat bang nuéc tinh khiét.
Lam kho cac hat & nhiét dd 50°C.

Cho cac hat qua thiét bi nghién thich hop.

B U N T

B6 sung thanh phan 5 va trdn trong ba phut; dap bang may dap vién thich hop.
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Céac vién nang chira thanh phan sau dugc bao ché:

Thanh phan mg/vién nang

5 25 100 500
Hop chét co6 cong thirc I 5 25 100 500
Lactoza ngdm nugc 159 123 148 -
Tinh bot ngd 25 35 40 70
Bot talc 10 15 10 25
Magie stearat 1 2 2 5
Tong cong 200 200 300 600

Quy trinh san xuét

1. Tron céc thanh phan 1, 2 va 3 trong thiét bi tron thich hop trong 30 phut.

)

Thém cac thanh phan 4 va 5 va tron trong 3 phut.
3. Nap vao vién nang thich hop.

Hop chét ¢ cdng thire I, lactoza va tinh bot ngd dau tién dugc tron trong thiét
bi tron va sau do trong may nghién. Hdn hop nay dugc dua trd lai thiét bi tron; thém
bot talc vao hdn hop va tron k§. Hon hop nay dugc nap bang may thanh vién nang

thich hop, vi du, vién nang gelatin cliing.

Dung dich tiém chtra cac thanh phén sau dugc bao ché:

Thanh phan mg/dung dich tiém

Hop chét c6 cong thire I 3

Polyetylen Glycol 400 150

Axit axetic diéu chinh vira du dén do pH 5,0
dung dich nudce dé tiém ' Piéu chinh dén 1,0 ml
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Quy trinh san xuat

Hop chét c6 cong thirc I duoc hoa tan trong hdn hop ctia Polyetylen Glycol 400
va nudc dé tiém (phan). Do pH duoc diéu chinh dén 5,0 bang axit axetic. Thé tich
duge didu chinh dén 1,0 ml bang cach bd sung lugng nudc du. Dung dich nay duoc

loc, dugc nap vao lo nho béng cach str dung vé thich hgp va dugce lam vo trung.
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YEU CAU BAO HO
1. Hop chét c¢6 cong thirc:
X v
R') I ©
UNEE PN N
Ar \
A—(R),

trong do:

Ar' 1a phenyl hodc nhém heteroaryl c¢6 5 dén 6 canh, chra mot, hai hoic ba
nguyén tir khac loai, dugc chon tir N, S hodc O, trong d6 nguyén tir khac loai N
trong nhom heteroaryl c6 thé dugc oxy hoa thanh N'-(O");

R'1a C,-alkyl, halogen, xyano hodc xycloalkyl;
Ar? 12 nhoém heteroaryl ¢6 S dén 6 canh, chira mét, hai, ba hodc bdn nguyén tir
khéc loai, duoc chon tir N, S hodac O, trong d6 nguyén tir khac loai N trong
nhom heteroaryl c6 thé dwoc oxy héa thanh N'-(O), hodc la
benzo[b]thiophenyl;
R? 13 hydro, C,_s-alkyl, halogen, xyano, C,_-alkyl duoc thé bang hydroxyl, C, -
alkyl duogc thé béng halogen, C,;-alkyl duoc thé béng amino, C,_;-alkyl duoc
thé bﬁng C,_-alkoxy, C,_7-alkyl dugc thé béng amit, hodc la xycloalkyl;
X la CH hoac N;
n béng 1 hodc 2;
m bfmg 1 hodc 2;
cling nhu véi mudi duoc dung cua nd, véi hdn hop raxemic, hodc voi chét d@)llg phan
ddi anh tuong Ung cta nd va/hodc chat ddng phan quang hoc va/hoic chat dong phén
lap thé cua no.
2. Hop chat c6 cong thirc I theo diém 1, trong d6 X 1a CH.

3. Hop chét co cong thirc I theo diém 2, trong d6 ci hai nhom Ar' va Ar’ 1a nhom
heteroaryl ¢ sau canh, chira mét, hai hodc ba nguyeén tir khac loai, dugc chon tr N, S

hoac O.
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4. Hop chit c6 cong thic I theo diém 3, trong d6 hop chit nay la:
3,3-dimetyl-6-(2-metylpyrimidin-5-yl)-1-(pyridin-4-yl)indolin-2-on;
3,3-dimetyl-6-(2-metylpyrimidin-5-yl)-1-(pyridin-3-yl)indolin-2-on;
3,3-dimetyl-1-(2-metylpyridin-4-yl)-6-(2-metylpyrimidin-5-yl)indolin-2-on;
3,3-dimetyl-1-(6-metylpyrimidin-4-yl)-6-(2-metylpyrimidin-5-yl)indolin-2-on;
3,3-dimetyl-6-(2-metylpyrimidin-5-yl)-1-(pyrimidin-5-yl)indolin-2-on;
3,3-dimetyl-1,6-bis(2-metylpyrimidin-5-yl)indolin-2-on;
3,3-dimetyl-1-(6-metylpyridin-3-yl)-6-(2-metylpyrimidin-5-yl)indolin-2-on;
3,3-dimetyl-6-(6-metylpyridin-3-yl)-1-(2-metylpyridin-4-yl)indolin-2-on;
3,3-dimetyl-1,6-bis(2-metylpyridin-4-yl)indolin-2-on;
6-(4-flopyridin-3-yl)-3,3-dimetyl-1-(2-metylpyridin-4-yl)indolin-2-on;
1-(5-flo-2-metylpyridin-4-y1)-3,3-dimetyl-6-(2-metylpyrimidin-5-yl)indolin-2-on;
5-(3,3-dimetyl-6-(2-metylpyrimidin-5-yl)-2-oxoindolin-1-yl)picolinonitril;
1-(6-(hydroxymetyl)pyridin-3-yl)-3,3-dimetyl-6-(2-metylpyrimidin-5-yl)indolin-2-on;
1-(6-xyclopropylpyridin-3-yl)-3,3-dimetyl-6-(2-metylpyrimidin-5-yl)indolin-2-on;
3,3-dimetyl-6-(2-metylpyrimidin-5-yl)-1-(pyridin-2-yl)indolin-2-on;
1-(2-flopyridin-4-y1)-3,3-dimetyl-6-(2-metylpyrimidin-5-yl)indolin-2-on;
1-(3-flopyridin-4-yl)-3,3-dimetyl-6-(2-metylpyrimidin-5-yl)indolin-2-on;
1-(2-flo-5-metylpyridin-4-yl)-3,3-dimetyl-6-(2-metylpyrimidin-5-yl)indolin-2-on;
3,3-dimetyl-1-(6-metylpyridazin-3-yl)-6-(2-metylpyrimidin-5-yl)indolin-2-on;
1-(3-clopyridin-4-yl)-3,3-dimetyl-6-(2-metylpyrimidin-5-yl)indolin-2-on;
3,3-dimetyl-1-(5-metylpyrimidin-2-yl)-6-(2-metylpyrimidin-5-yl)indolin-2-on;
3,3-dimetyl-1-(5-metylpyridin-2-yl)-6-(2-metylpyrimidin-5-yl)indolin-2-on;
3,3-dimetyl-1-(5-metylpyrazin-2-yl)-6-(2-metylpyrimidin-5-yl)indolin-2-on;
3,3-dimetyl-1-(5-metylpyridin-3-yl)-6-(2-metylpyrimidin-5-yl)indolin-2-on;

3,3-dimetyl-1-(4-metylpyridin-2-yl)-6-(2-metylpyrimidin-5-yl)indolin-2-on;
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3,3-dimetyl-1-(6-metylpyridin-2-yl)-6-(2-metylpyrimidin-5-yl)indolin-2-on;
3,3-dimetyl-1-(2-metylpyrimidin-4-yl)-6-(2-metylpyrimidin-5-yl)indolin-2-on;
3,3-dimetyl-1-(6-metylpyrazin-2-yl)-6-(2-metylpyrimidin-5-yl)indolin-2-on;
3,3-dimetyl-1-(4-metylpyrimidin-2-yl)-6-(2-metylpyrimidin-5-yl)indolin-2-on;
1-(2,6-dimetylpyridin-4-yl)-3,3-dimetyl-6-(2-metylpyrimidin-5-yl)indolin-2-on;
-(4,6-dimetylpyrimidin-2-yl)-3,3-dimetyl-6-(2-metylpyrimidin-5-yl)indolin-2-on;
1-(2,6-dimetylpyrimidin-4-yl)-3,3-dimetyl-6-(2-metylpyrimidin-5-yl)indolin-2-on;
1-(4,5-dimetylpyridin-2-yl)-3,3-dimetyl-6-(2-metylpyrimidin-5-yl)indolin-2-on;
1-(5,6-dimetylpyridin-2-yl)-3,3-dimetyl-6-(2-metylpyrimidin-5-yl)indolin-2-on;
1-(5,6-dimetylpyridin-3-yl)-3,3-dimetyl-6-(2-metylpyrimidin-5-yl)indolin-2-on;
3,3-dimetyl-6-(2-metylpyrimidin-5-yl)-1-(pyridazin-3-yl)indolin-2-on;
3,3-dimetyl-6-(2-metylpyrimidin-5-yl)-1-(pyrazin-2-yl)indolin-2-on;
3,3-dimetyl-6-(2-metylpyrimidin-5-yl)-1-(pyrimidin-2-yl)indolin-2-on;
3,3-dimetyl-6-(2-metylpyrimidin-5-yl)-1-(4-metylpyrimidin-5-yl)indolin-2-on;
3,3-dimetyl-1,6-bis(5-metylpyrimidin-2-yl)indolin-2-on;
3,3-dimetyl-1,6-bis(5-metylpyrazin-2-yl)indolin-2-on;
3,3-dimetyl-6-(2-metylpyrimidin-5-yl)-1-(pyrimidin-4-yl)indolin-2-on;
1-(5-xyclopropylpyrazin-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)pyrazin-2-cacbonitril;
1-(6-xyclopropylpyrazin-2-yl)-3,3-dimetyl-6-(2-metylpyrimidin-5-yl)indolin-2-on;
1-(4,5-dimetylpyridin-3-yl)-3,3-dimetyl-6-(2-metylpyrimidin-5-yl)indolin-2-on;
1-(4,5-dimetylpyridin-3-yl)-3,3-dimetyl-6-(2-metylpyrimidin-5-yl)indolin-2-on;
1-(4,6-dimetylpyridin-3-yl)-3,3-dimetyl-6-(2-metylpyrimidin-5-yl)indolin-2-on;
5-(3,3-dimetyl-1-(5-metylpyrimidin-2-yl)-2-oxoindolin-6-yl)-2-metylpyrimidin 1-oxit;

1-(2-(hydroxymetyl)pyrimidin-5-yl)-3,3-dimetyl-6-(2-metylpyrimidin-5-yl)indolin-2-

on;
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1-[2-(aminometyl)pyrimidin-5-yl]-3,3-dimetyl-6-(2-metylpyrimidin-5-yl)indol-2-on;
3-(3,3-dimetyl-6-(2-metylpyrimidin-5-yl)-2-oxoindolin-1-yl)-6-metylpyridazin 1-oxit;

3-(3,3-dimetyl-6-(2-metyl-1-oxidopyrimidin-5-yl)-2-oxoindolin-1-yl)-6-

metylpyridazin 1-oxit;
1-(2-(flometyl)pyrimidin-5-yl)-3,3-dimetyl-6-(2-metylpyrimidin-5-yl)indolin-2-on;

3,3-dimetyl-1-(6-metylpyridazin-3-yl)-6-(2-metylpyridin-4-yl)-1H-pyrolo[3,2-
c¢]pyridin-2(3H)-on;

6-(4-flophenyl)-3,3-dimetyl-1-(2-metylpyrimidin-5-yl)- 1 H-pyrolo[3,2-c]pyridin-
2(3H)-on;

1-(5-clopyrimidin-2-yl)-3,3-dimetyl-6-(2-metylpyrimidin-5-yl)indolin-2-on;
1-(2-clopyrimidin-5-yl1)-3,3-dimetyl-6-(2-metylpyrimidin-5-yl)indolin-2-on;
1-(2,6-diclopyridin-4-yl1)-3,3-dimetyl-6-(2-metylpyrimidin-5-yl)indolin-2-on;
1-(2-xyclopropylpyrimidin-5-y1)-3,3-dimetyl-6-(2-metylpyrimidin-5-yl)indolin-2-on;
1-(5-clopyrazin-2-yl)-3,3-dimetyl-6-(2-metylpyrimidin-5-yl)indol-2-on;
1-(6-clopyridazin-3-yl)-3,3-dimetyl-6-(2-metylpyrimidin-5-yl)indolin-2-on;
1-(2-clo-6-metylpyridin-4-yl)-3,3-dimetyl-6-(2-metylpyrimidin-5-yl)indolin-2-on;
3,3-dimetyl-6-(2-metylpyrimidin-5-yl)-1-(pyridazin-4-yl)indolin-2-on;
1-(6-clo-2-metylpyrimidin-4-yl)-3,3-dimetyl-6-(2-metylpyrimidin-5-yl)indolin-2-on;
3,3-dimetyl-1-(5-metylpyridazin-3-yl)-6-(2-metylpyrimidin-5-yl)indolin-2-on;
1-(6-clopyridazin-4-yl)-3,3-dimetyl-6-(2-metylpyrimidin-5-yl)indolin-2-on;
3,3-dimetyl-1-(3-metylpyrazin-2-yl)-6-(2-metylpyrimidin-5-yl)indolin-2-on;
1-(4-clopyrimidin-2-yl)-3,3-dimetyl-6-(2-metylpyrimidin-5-yl)indolin-2-on;
1-(6-(metoxymetyl)pyridin-3-yl)-3,3-dimetyl-6-(2-metylpyrimidin-5-yl)indolin-2-on;
1-(5-xyclopropylpyridazin-3-yl)-3,3-dimetyl-6-(2-metylpyrimidin-5-yl)indolin-2-on;
3,3-dimetyl-6-(5-metylpyrazin-2-yl)-1-(6-metylpyrazin-2-yl)indolin-2-on;

3,3-dimetyl-6-(5-metylpyrazin-2-yl)-1-(2-metylpyrimidin-5-yl)indolin-2-on;
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1-(6-xyclopropylpyridazin-3-yl)-3,3-dimetyl-6-(2-metylpyrimidin-5-yl)indolin-2-on;
3,3-dimetyl-1-(6-metylpyrazin-2-yl)-6-(6-metyl-2-pyridyl)indolin-2-on;
3,3-dimetyl-1-(5-metylpyrazin-2-yl)-6-(2-metylpyrimidin-4-yl)indolin-2-on;
3,3-dimetyl-6-(5-metylpyrazin-2-yl)-1-(6-metylpyridazin-3-yl)indolin-2-on;
1-(5-flopyridin-3-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)nicotinonitril;
3,3-dimetyl-1-(6-metylpyrazin-2-yl)-6-(2-metyl-4-pyridyl)indolin-2-on;
3,3-dimetyl-1-(6-metylpyrazin-2-yl)-6-(5-metyl-3-pyridyl)indolin-2-on;
6-(5-flo-3-pyridyl)-3,3-dimetyl-1-(6-metylpyrazin-2-yl)indolin-2-on;
3,3-dimetyl-1-(5-metylpyrazin-2-yl)-6-(2-metyl-4-pyridyl)indolin-2-on;
3,3-dimetyl-1-(5-metylpyrazin-2-yl)-6-(6-metyl-3-pyridyl)indolin-2-on;
3,3-dimetyl-1-(5-metylpyrazin-2-yl)-6-(5-metyl-3-pyridyl)indolin-2-on;
6-(5-flo-3-pyridyl)-3,3-dimetyl- 1 -(5-metylpyrazin-2-yl)indolin-2-on;
6-(5-flo-6-metyl-3-pyridyl)-3,3-dimetyl-1-(5-metylpyrazin-2-yl)indolin-2-on;
3,3-dimetyl-6-(2-metylpyrimidin-5-yl)-1-(5-(triflometyl)pyridin-3-yl)indolin-2-on,;
1-(5-(hydroxymetyl)pyridin-3-yl)-3,3-dimetyl-6-(2-metylpyrimidin-5-yl)indolin-2-on;
3,3-dimetyl-1-(6-metylpyrazin-2-yl)-6-(2-metylpyrimidin-4-yl)indolin-2-on;

5-[3,3-dimetyl-1-(6-metylpyrazin-2-yl)-2-oxo-indolin-6-yl]pyrimidin-2-cacbonitril,

hoac
1-(5-etylpyridin-3-yl)-3,3-dimetyl-6-(2-metylpyrimidin-5-yl)indolin-2-on.

5. Hop chit c6 cong thtrc I theo diém 2, trong do Ar' 12 nhém heteroaryl c6 sau canh,
chira mdt, hai hoac ba nguyén tir khac loai, dugc chon tir N, S hodc O, va Ar* 12 nhom
heteroaryl c6 ndm canh, chira mdt, hai hoac ba nguyén tir khac loai, dugc chon tur N, S

hoac O.
6. Hop chit co cong thirc I theo diém 5, trong d6 hop chét nay la:

3,3-dimetyl-1-(1-metyl-1H-imidazol-4-yl)-6-(2-metylpyrimidin-5-yl)indolin-2-on;
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3,3-dimetyl-1-(1-metyl-1H-pyrazol-3-yl)-6-(2-metylpyrimidin-5-yl)indolin-2-on;
1-(1,5-dimetyl-1H-pyrazol-3-yl)-3,3-dimetyl-6-(2-metylpyrimidin-5-yl)indolin-2-on;
3,3-dimetyl-1-(1-metyl-1H-imidazol-4-yl)-6-(6-metylpyridin-3-yl)indolin-2-on;

3,3-dimetyl-1-(1-metyl-1-metyl-1H-imidazol-4-yl)-6-(2-metylpyridin-4-yl)indolin-2-

on,;
3,3-dimetyl-1-(1-metyl-1H-pyrazol-3-yl)-6-(6-metylpyridin-3-yl)indolin-2-on;
6-(4-flopyridin-3-yl)-3,3-dimetyl-1-(1-metyl-1H-imidazol-4-yl)indolin-2-on;
6-(4-flopyridin-3-yl)-3,3-dimetyl-1-(1-metyl-1H-pyrazol-3-yl)indolin-2-on;
3,3-dimetyl-6-(2-metylpyrimidin-5-yl)-1-(5-metylthiophen-2-yl)indolin-2-on;
3,3-dimetyl-1-(1-metyl-1H-imidazol-5-yl)-6-(2-metylpyrimidin-5-yl)indolin-2-on;
3,3-dimetyl-1-(5-metyl-1,3,4-oxadiazol-2-yl)-6-(2-metylpyrimidin-5-yl)indolin-2-on;
3,3-dimetyl-6-(2-metylpyrimidin-5-yl)-1-(1H-pyrazol-3-yl)indolin-2-on;
1-(1,2-dimetyl-1H-imidazol-4-yl)-3,3-dimetyl-6-(2-metylpyrimidin-5-yl)indolin-2-on;

1-(5-etylpyridin-3-yl)-3,3-dimetyl-6-(2-metylpyrimidin-5-yl)indolin-2-on;

1-(1,5-dimetyl-1H-1,2 4-triazol-3-yl)-3,3-dimetyl-6-(2-metylpyrimidin-5-yl)indolin-2

on;
3,3-dimetyl-1-(1-metyl-1H-pyrazol-4-yl)-6-(2-metylpyrimidin-5-yl)indolin-2-on;
3,3-dimetyl-1-(2-metyl-1H-imidazol-4-yl)-6-(2-metylpyrimidin-5-yl)indolin-2-on;
3,3-dimetyl-1-(1-metyl-1H-1,2,4-triazol-3-yl)-6-(2-metylpyrimidin-5-yl)indolin-2-on;
3,3-dimetyl-6-(2-metylpyrimidin-5-yl)-1-(1H-pyrazol-4-yl)indolin-2-on;
1-(1H-imidazol-4-yl)-3,3-dimetyl-6-(2-metylpyrimidin-5-yl)indolin-2-on;
3,3-dimetyl-1-(3-metyl-1H-pyrazol-5-yl)-6-(2-metylpyrimidin-5-yl)indolin-2-on;
3,3-dimetyl-1-(1-metyl-1H-1,2,3-triazol-4-yl)-6-(2-metylpyrimidin-5-yl)indolin-2-on;
3,3-dimetyl-1-(4-metyl-1H-imidazol-2-yl)-6-(2-metylpyrimidin-5-yl)indolin-2-on;
3,3-dimetyl-1-(3-metylisoxazol-5-yl)-6-(2-metylpyrimidin-5-yl)indolin-2-on;

1-(1H-imidazol-2-yl)-3,3-dimetyl-6-(2-metylpyrimidin-5-yl)indolin-2-on;
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1-(1-etyl-1H-pyrazol-3-yl)-3,3-dimetyl-6-(2-metylpyrimidin-5-yl)indolin-2-on;
3,3-dimetyl-6-(2-metylpyrimidin-5-yl)-1-(2H-tetrazol-5-yl)indolin-2-on;
3,3-dimetyl-1-(2-metyl-2H-tetrazol-5-yl)-6-(2-metylpyrimidin-5-yl)indolin-2-on;

3,3-dimetyl-1-(1-metyl-1H-pyrazol-4-yl)-6-(2-metylpyridin-4-yl)- 1H-pyrolo[3,2-
c]pyridin-2(3H)-on;

3,3-dimetyl-1-(1-metyl-1H-imidazol-4-yl)-6-(2-metylpyridin-4-yl)- | H-pyrolo[3,2-
c¢]pyridin-2(3H)-on;

3,3-dimetyl-1-(3-metyl-1,2,4-thiadiazol-5-yl)-6-(2-metylpyrimidin-5-yl)indolin-2-on;
3,3-dimetyl-1-(3-metylisothiazol-5-yl)-6-(2-metylpyrimidin-5-yl)indolin-2-on;
3,3-dimetyl-6-(2-metylpyrimidin-5-yl)-1-(5-metylthiazol-2-yl)indolin-2-on;
1-(1-isopropyl-1H-pyrazol-3-yl)-3,3-dimetyl-6-(2-metylpyrimidin-5-yl)indolin-2-on;
3,3-dimetyl-1-(1-metyl-1H-pyrazol-3-yl)-6-(5-metylpyrazin-2-yl)indolin-2-on;

3,3-dimetyl-6-(2-metylpyrimidin-5-yl)-1-(1-(2,2,2-trifloetyl)- | H-pyrazol-3-yl)indolin-

2-on;

1-(1-(2-metoxyetyl)-1H-pyrazol-3-yl)-3,3-dimetyl-6-(2-metylpyrimidin-5-yl)indolin-

2-on; hoac

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

N,N-dimetylaxetamit.

7. Hop chit c6 cong thic I theo diém 2, trong d6 Ar' 1a nhom heteroaryl ¢ nam canh,
chira mot, hai hoac ba nguyén tir khac loai, dugc chon tir N, S hodc O, va Ar® 12 nhém
heteroaryl c6 sau canh, chira mot, hai hodac ba nguyén tir khac loai, dugc chon tu N, S

hoac O.

8. Hop chét co cong thire I theo diém 7, trong d6 hop chat nay la:
3,3-dimetyl-6-(4-metylimidazol-1-yl)-1-(6-metyl-3-pyridyl)indolin-2-on;
6-(4-xyclopropylimidazol-1-yl)-3,3-dimetyl-1-(2-metyl-4-pyridyl)indolin-2-on;
3,3-dimetyl-6-(4-metylimidazol-1-yl)-1-(2-metyl-4-pyridyl)indolin-2-on;

3,3-dimetyl-6-(1-metyl-1H-pyrazol-3-yl)-1-(2-metylpyrimidin-5-yl)indolin-2-on;
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3,3-dimetyl-6-(1-metyl-1H-imidazol-4-yl)-1-(2-metylpyrimidin-5-yl)indolin-2-on;
6-(4-isopropylimidazol-1-yl)-3,3-dimetyl-1-(6-metyl-3-pyridyl)indolin-2-on;
3,3-dimetyl-6-(5-metyl-1,3,4-oxadiazol-2-yl)-1-(6-metyl-3-pyridyl)indolin-2-on;
3,3-dimetyl-6-(5-metyl-1,3,4-oxadiazol-2-yl)- 1-(2-metyl-4-pyridyl)indolin-2-on;
6-(4-isopropylimidazol-1-yl)-3,3-dimetyl-1-(2-metyl-4-pyridyl)indolin-2-on;
6-(4-isopropylimidazol-1-yl)-3,3-dimetyl-1-(2-metylpyrimidin-5-yl)indolin-2-on;
6-(4-xyclopropylimidazol-1-yl)-3,3-dimetyl-1-(2-metylpyrimidin-5-yl)indolin-2-on;
3,3-dimetyl-6-(5-metyl-1,3,4-oxadiazol-2-yl)-1-(2-metylpyrimidin-5-yl)indolin-2-on;
3,3-dimetyl-6-(4-metylimidazol-1-yl)-1-(2-metylpyrimidin-5-yl)indolin-2-on;
3,3-dimetyl-6-(2-metyloxazol-5-yl)-1-(2-metylpyrimidin-5-yl)indolin-2-on; hodc
3,3-dimetyl-6-(3-metyl-1,2,4-oxadiazol-5-yl)-1-(2-metylpyrimidin-5-yl)indolin-2-on.

A ’ N ’ <R ’ 5 . ’ \ 2 1 ,
9. Hop chét c6 cong thic I theo diém 2, trong do ca hai nhom Ar' va Ar® la nhom
heteroaryl c6 nam canh, chira mot, hai hodc ba nguyén tir khéac loai, dugc chon tir N, S

hoac O.

10. Hop chét c6 cong thire I theo diém 9, trong d6 hop chit nay la:
6-(4-1sopropylimidazol-1-yl)-3,3-dimetyl-1-(1-metylpyrazol-3-yl)indolin-2-on;
6-(4-xyclopropylimidazol-1-yl)-3,3-dimetyl-1-(1-metylimidazol-4-yl)indolin-2-on;
6-(4-xyclopropylimidazol-1-yl)-3,3-dimetyl-1-(1-metylpyrazol-3-yl)indolin-2-on;
3,3-dimetyl-1-(1-metylimidazol-4-yl)-6-(2-metyloxazol-5-yl)indolin-2-on;
3,3-dimetyl-6-(2-metyloxazol-5-yl)- 1-(1-metylpyrazol-3-yl)indolin-2-on;

3,3-dimetyl-1-(1-metylimidazol-4-yl)-6-(5-metyl-1,3,4-oxadiazol-2-yl)indolin-2-on;

hodc
3,3-dimetyl-6-(4-metyl-1H-imidazol- [ -yl)-1-(1-metyl-1H-imidazol-4-yl)indolin-2-on.

11. Hop chét ¢ cong thirc I theo diém 2, trong d6 Ar® 1a benzo[b]thiophenyl, va phan

tir thé kia 12 nhu dwgc mé ta trong diém 1.

12. Hop chét co cong thiac I theo diém 11, trong d6 hop chat nay la 1-

(benzo[b]thiophen-4-yl)-3,3-dimetyl-6-(2-metylpyrimidin-5-yl)indolin-2-on.
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13. Hop chét c6 cong thirc I theo diém 1, trong d6 X 1a N va phan tir thé kia la nhu

duge mo ta trong diém 1.
14. Hop chit co cong thire I theo diém 13, trong d6 hop chat nay la:

3,3-dimetyl-1-(1-metyl- 1 H-imidazol-4-yl)-6-(2-metylpyrimidin-5-yl)-1H-pyrolo[3,2-
c]pyridin-2(3H)-on;

3,3-dimetyl-1-(1-metyl-1H-pyrazol-3-yl)-6-(2-metylpyrimidin-5-yl)- | H-pyrolo[3,2-
c]pyridin-2(3H)-on;

3,3-dimetyl-1-(2-metylpyridin-4-yl)-6-(2-metylpyrimidin-5-yl)- | H-pyrolo[3,2-
c]pyridin-2(3H)-on;

3,3-dimetyl-1-(6-metylpyridazin-3-yl)-6-(2-metylpyridin-4-yl)-1H-pyrolo[3,2-
c¢]pyridin-2(3H)-on,;

3,3-dimetyl-1-(1-metyl-1H-pyrazol-4-yl)-6-(2-metylpyridin-4-yl)- IH-pyrolo[3,2-
c]pyridin-2(3H)-on;

3,3-dimetyl-1-(1-metyl- 1 H-imidazol-4-yl)-6-(2-metylpyridin-4-yl)- 1 H-pyrolo[3,2-
c¢]pyridin-2(3H)-on; hodc

6-(4-flophenyl)-3,3-dimetyl-1-(2-metylpyrimidin-5-yl)- 1 H-pyrolo[3,2-c]pyridin-
2(3H)-on.

15. Hon hop cua hop chét c6 cong thire I theo diém bét ky trong sb cac diém tir 1 dén
14 ciing v6i chit chdng loan tdm than, chat chdng trim cam, chat chéng lo au hodc

chit 6n dinh tdm trang ban trén thi truong da biét.

16. Hon hop theo diém 15, trong do thude chéng loan tdm than co6 ban trén th truong
la olanzapin (Zyprexa), clozapin (Clozaril), risperidon (Risperdal), aripiprazol (Abilify)

hodc ziprasidon.

17. Hon hop theo diém 15, trong d6 thudc chdng traim cam c6 ban trén thi truong la
citalopram (Celexa), escitalopram (Lexapro, Cipralex), paroxetin (Paxil, Seroxat),
fluoxetin (Prozac), sertralin (Zoloft, Lustral) duloxetin (Cymbalta), milnacipran (Ixel,

Savella), venlafaxin (Effexor), hodc mirtazapin (Remeron).

18. Hon hop theo diém 15, trong d6 thudc chdng lo du cé ban trén thi truong 1a

alprazolam (Helex, Xanax, Xanor, Onax, Alprox, Restyl, Tafil, Paxal), chlordiazepoxit
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(Librium, Risolid, Elenium), clonazepam (Rivotril, Klonopin, Iktorivil, Paxam),
diazepam (Antenex, Apaurin, Apzepam, Apozepam, Hexalid, Pax, Stesolid, Stedon,
Valium, Vival, Valaxona), Estazolam (ProSom), eszopiclone (Lunesta), zaleplon
(Sonata, Starnoc), zolpidem (Ambien, Nytamel, Stilnoct, Stilnox, Zoldem, Zolnod),
pregabalin (Lyrica) hodc gabapentin (Fanatrex, Gabarone, Gralise, Neurontin,

Nupentin).

19. Hon hop theo diém 15, trong d6 chét 6n dinh tim trang cé ban trén thi truong la
Carbamazepin (Tegretol), Lamotrigin (Lamictal), Lithi (Eskalith, Lithane, Lithobid),
va axit valproic (Depakote).

20. Quy trinh diéu ché hop chit c6 cong thirc I nhu duoc mb ta theo diém bét ky trong

s0 céc diem tur 1 dén 14 bao gom budc:

cho hop chét c6 cong thirc:

X~
O
(R1 o - Ar1 NN NH .
phan tng v6i hop chét ¢ cong thirc:
(R),-Ar*-Y 8
dé tao ra hop chat c6 cong thirc:
X
R’ | °
( )m\ NN N
Ar \
AR,

I

3

trong d6 Y la Cl, Br hoac I va nhom kia c6 nghia nhu dugc mo ta trong diém 1 va,

néu muon, chuyén hoéa hop chat thu dugc thanh cdc mudi cong axit dugc dung.

21. Duoc pham chira hop chit theo diém bt ky trong s cac diém tir 1 dén 14 va chat
mang c6 hoat tinh tri li€u dé diéu tri cac bénh CNS lién quan dén cac triéu chung
duong tinh (bénh tdm thén) va Am tinh cta bénh tdm than phan liét, lam dung cht,
nghién ruou va ma tiy, 161 loan xung luc cudng birc, suy giam nhén thic, réi loan

ludng cuc, roi loan tdm trang, tram cam nang, dicu tri khang tram cam, roi loan lo au,
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bénh Alzheimer, tu ky, bénh Parkinson, dau man tinh, roi loan nhén cach ranh gidi,
bénh thoai héa than kinh, nhidu loan giéc ngu, hdi ching mét moi man tinh, cung do,
bénh viém, hen, bénh Huntington, ADHD, xo ctrng cdt bén teo co, bénh dong kinh,
c4c tac dung trong bénh viém khop, bénh tuy mién, nhiém virut va nhiém ndm, cic

bénh tim mach, cac bénh vé mat va cac bénh viém vong mac va cac van dé can bang.
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