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Linh vuc k§y thuat dwoc dé cip

Sang ché d& cap dén hop chit amino-pyrimidin va dugc phdm chira hop chét
nay.
Tinh trang ky thuit ciia sang ché

B6 khung cua céac té bao co xuong va co tim khac biét so véi bo khung cta tat
ca cac té bao khac. N6 gdm c6 mang cac protein khung té bao duoc xép khit nhau gan
nhu 14 tinh thé dugc goi la dbt co. Bt co duge chu tao phu hop gém mang cac sgi to
nho manh va day dan xen vao nhau. To day gdm c6 myosin, 13 protein van déng chiu
trach nhiém chuyén ddi hoa ning cta sy thuy phan ATP thanh ning lwong va chuyén
dong c6 huéng. To manh gdm co cic monome actin sap xép dang xoan dc. C6 bén
protein diéu hoa lién két vi cac soi actin, cho phép diéu chinh su co co bang cac ion
canxi. Su tran vao cua canxi ndi bao khdéi xudng sy co co; cac to day va manh truot
1én nhau nho su tuong tac qua lai ciia cac vung van dong myosin v4i cac soi actin
manh.

Trong sb mudi ba loai myosin phan biét trong té bio ngudi, loai myosin-II chiu
trach nhiém cho su co co xuong, co tim, va co tron. Loai myosin nay khac dang ké vé
thanh phan axit amin va cdu trac tong thé so v6i myosin trong s6 muoi hai loai myosin
khéc. Myosin-II gdm c6 hai viing dau hinh cau lién két véi nhau bang doan cubi cuén
xoan alpha dai ghép véi cac myosin-II khac dé tao thanh 15i to day cia ddt co. Cac dau
dang hinh clu ¢6 vung xuc tac tai do dién ra su lién két actin va cac chuc nang ATP
cua myosin. Khi lién két v6i soi actin, su giai phong phosphat (tham khao tir ADP-Pi
thanh ADP) dan dén thay d6i hinh thé ciu triic cta ving xdc tic ma bién dbi su dinh
huéng cua ving tay don lién két chudi nhe kéo dai tir dau hinh ciu; hoat dong nay
dwoc goi 14 hanh trinh 1am viée. Sy thay dbi dinh hudéng ciia dau myosin trong quan hé
v6i actin 1am cho mdt phén to day di chuyén véi soi actin manh lién két véi n6. Su
thao dAu hinh cdu ra khoi soi actin (Ca2+ diéu chinh) ciing véi ving xtc tac va chudi
nhe quay trd lai thanh hinh dang/dinh huéng ban dau cia chung hoan thién chu ky co

va gian, chiu trdch nhiém cho hoat dong ndi bao va su co co.
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Tropomyosin va troponin lam trung gian cho tic dung cua canxi dén su tuong
tac trén actin va myosin. Phic hop troponin xuwong gdm c6 ba chudi polypeptit:
troponin xwong C, lién két cac ion canxi; troponin I, lién két v6i actin; va troponin T,
lién két véi tropomyosin. Phitc hop troponin-tropomyosin xuong diéu hoa cac vi tri
lién két myosin m& rong qua cac don vi actin khac nhau cung mot lic.

Troponin, 1& phiic hop ctia ba chudi polypeptit d3 md ta & trén, 1a protein phu
tro lién két chat ché vé6i cac soi actin trong co xuong song. Phirc hop troponin, hoat
dong cing v6i dang co chira tropomyosin dé 1am trung gian cho ion Ca2+ phy thudc
vao hoat tinh myosin ATPaza va do do6 diéu hoa su co co. Céac polypeptit troponin T, 1,
va C, duoc dit tén theo hoat tinh lién két tropomyosin, hoat tinh wrc ché va hoat tinh
lién két canxi, theo thi tu. Troponin T lién két véi tropomyosin va dugc cho la chiu
trach nhiém cho sy dinh vi phttc hop troponin vao trong soi co manh. Troponin I lién
két v6i actin, va phtrc hop dugce tao thanh nho cac troponin I va T, va tropomyosin, ¢
ché sy twong tac cua actin va myosin. Troponin xuong C c6 kha nang lién két dén bén
phan tir canxi. Cac nghién ctru chi ra ring khi néng do ion canxi trong co ting,
troponin C phoi nhiém mét vi tri 1ién két cho troponin I, gidi phong vi trf lién két nay
ra khoi actin.Piéu nay ciing lam thay ddi vi tri cuia phan tir tropomyosin, do d6 dé 1o ra
céc vi trf lién két myosin trén actin va kich thich hoat tinh myosin ATPaza.

Co xuong 0 nguoi bao gém cac loai soi c6 thé co lai khac nhau, duoc phan loai
dua vao loai myosin ctiia chiing va dugc goi tén theo sgi nhanh hodc soi cham. Bang 1

tom tat cac protein khac nhau tao nén cac loai co nay.

Bang 1
Loai so¢i co
Co xuong nhanh Co xuong cham
Chuti ngng la, (Ib*), TIx/d Co tim B

myosin

Troponin I (Tnl) | Co xwong nhanh Tnl Co xuong cham

Tnl
Troponin T Co xuwong cham
(TnT) Co xuong nhanh TnT TnT
Troponin C Co xuong cham
(TnC) Coxuong nhanh TnC | 0y tim

Tropomyosin T™-B / TM-o/TPM 3 TM-f / TM-as

*MHC IIb khéng dugc thé hién trong co & ngudi nhung cé mit trong by gam
nham va cac loai dong vat cé vii khac.
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Trong ngudi khoé manh hau hét cic co xwong déu gdm c6 ca soi nhanh va s¢i
cham, d cho ty 16 cua ching thay d6i theo loai co. Cac soi co xwong chdm, thuong
duoc goi la co loai I co cAu tric tuong tu v4i co tim hon va thuong nham dé dung cho
su didu chinh tinh va diéu chinh tu thé. Ching thudng c6 kha ning oxy hod cao hon va
chéng lai sy mét moi tdt hon khi st dung lién tyc. CAc sgi co xwong nhanh, thudng
dugc goi 1a co loai I, dugc chia thanh soi oxi hod nhanh (IIa) va so¢i glycolytic nhanh
(loai IIx/d). DU céc so¢i co nay c6 cac loai myosin khac nhau, ching c6 chung nhiéu
thanh phin gdm c6 cac protein didu chinh troponin va tropomyosin. Cac soi nhanh
nhim dua ning luong 16n hon vao nhung nhanh mét hon cac soi chdm va ¢ chuc
nang hitu ich cho hoat dong dang Kké, quy mo 16n nhu sy ding day tu ghé hodc diéu
chinh lai do nga.

Su co co va tao nang lugng dugc kiém soat qua su kich thich than kinh béng
cac noron van dong kich thich. MOdi noron van dong co thé kich thich nhiéu s¢i co
(khoang tir 100-380) khi co lai toan bd, dugc goi la don vi van dong. Khi co dugc doi
hoi co lai, cac noron vin dong truyén cac kich thich lam xung than kinh (dién thé
dong) tir than ndo hodc tuy séng dén mdi soi trong don vi van dong. Ving tiép xuc
gifta soi than kinh va soi co 1a ving lién hop than kinh chuyén héa duoc goi 1a tiép
hop than kinh co (NMIJ). O day, cac dién thé dong khir cuc mang trong day than kinh
duoc chuyén thanh xung trong soi co qua su giai phong axetylcholin (ACh). ACh gay
ra dién thé dong thu hai trong co, truyén nhanh chéng vé phia soi va vio bén trong
mang, goi 14 c4c tiéu quan-t. Cac tidu quan-t lién két tw nhién véi cdc kho du trit Ca2+
trong ludi co twong (SR) cla co thong qua thu thé dihydropyridin (DHPR). Su kich
thich DHPR hoat hoé kénh Ca2+ tht hai trong SR, thu thé ryanodin, dé gy ra su giai
phong Ca2+ tr cac kho dy trit trong SR vao trong bao twong cua co tai d6 nd ¢o thé
tuong tac voi phttc hop troponin dé bit dau su co co. Néu sy kich thich co dimg lai,
canxi duoc nhanh chong dua trd lai vao SR qua ATP phu thudc bom Ca2+, SERCA.

Chtre nang co c6 thé bi anh hudng trong cic bénh qua nhiéu co ché. Céc vi du
gdm c6 su suy yéu lién quan dén tubi gia (goi 12 sarcopenia) va hoi chimg suy gidm
stic khoe ca vé thé chat 13n tinh than do céc bénh nhu ung thu, suy tim, bénh tac nghén
luu théng khong khi trong phdi (chronic obstructive pulmonary disease: COPD) va
ung thu giai doan cubdi (chung suy mon, va bénh/sy thAm tach than man tinh. Co thé

hau hét cac dang r6i loan chitc nang co xuat hién tir cac bénh vé noron van dong (nhu
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teo co tuy (spinal muscular atrophy: SMA), teo co van dong (Amyotrophic Lateral
Sclerosis: ALS) va ching nhugc co) hoac bénh vé co (nhu teo co). Hon nita, chirc
nang co c6 thé bi ton thuong do cac thiéu hut v& phuc hdi, nhw sy phuc hoi sau phiu
thuat (vi du yéu co sau khi phau thuat), ndm trén giudng lau, hoic phuc hoi dot quy.
Céc vi du khac vé bénh hodc tinh trang bénh 1y ma chitc nang co tré nén bi tén thuong
bao gém bénh mach méau ngoai bién (vi du, chung khap khiéng), hoi chimg mét moi
man tinh, hoi ching chuyén héa, va béo phi.

Do d6, c¢6 nhu ciu phat trién cac hop chit méi dé didu chinh su co co xuong.
Van con c¢6 nhu ciu vé cac chit khai thac cac co ché hoat dong méi va c6 thé c6 tac
dung tdt hon vé su giam nhe cac triéu chung, sy an toan va giam ty 1€ tr vong, ca ngén

han va dai han va chi s6 diéu tri dugc cai thién.
Ban chat k§ thuét cia sang che

Muc dich cua sang ché 1a d& xuét phuwong phap didu ché hop chéit amino-
pyrimidin va cac hop cht trung gian dé didu ché hop chat amino-pyrimidin.
Sang ché ciing dé xuét hop chat c6 cong thire I:

R1

X
- ‘ X \
)\ (CR®R®),, R’
RS N T -~

R R® R®

RZ

Cong thirc |

hodc mudi duge dung ciia né, trong d6 R!, R%, R3, R*, R5, RS, R7, R%, R?, X vim
nhu dugce xac dinh trong ban mo ta.

Sang ché ciing d& xuit dugc pham chira hop chit ¢ cong thic I, hodc mudi
dugc dung ctia nd.

Hop chét theo séng ché duoc sur dung dé diéu tri bénh hoic tinh trang bénh ly
dap tng lai v6i viée diéu bién su co ddt co xuong, vi du, diéu bién phiic hop troponin
ctia dbt co xwong nhanh théng qua mot hodc nhidu myosin xwong nhanh, actin,
tropomyosin, troponin C, troponin I, va troponin T, va cac minh va dang dong phan

cua no.
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MO ta chi tiét sang ché

Khi st dung trong ban md ta, cac tr va cum tir sau day thuong nham c6 nghia
nhu chi ra & duéi day, ngoai trir trong nglt canh st dung chiing duoc quy dinh khac.

Trong toan bd sang ché, trir khi ngit canh quy dinh khac, hop chit ¢6 cong thirc
I bao gOm tht ca cac phan nhom cé cong thirc I nhu xé4c dinh trong ban md ta, bao gdm
tht ca cc duéi cAu tric, cac loai phu, céc wu tién, phwong 4n, vi du va cu thé 1a cac
hop chit dugc xac dinh va/hoic mo ta trong ban mo ta.

Ut tién dé xudt hop chit c6 cong thirc I va cac phan nhém cua chiing bao gdm
cac dang ion, dang da hinh, dang gia da hinh, dang v6 dinh hinh, solvat, déng tinh thé,
dang cang hoéa, dang hd bién, oxit (vi dy, N-oxit, S-oxit), este, tién dugc chét, chét
déng vi va/hoac dang dugc bao vé cua ching. "Dang tinh thé" "da hinh," va "dang
méi" ¢6 thé dugc st dung thay thé nhau trong ban mb ta, va c6 nghia bao gdm tat ca
cac dang tinh thé va vo dinh hinh cua hop chét, bao gé)m, vi dy, dang da hinh, gia da
hinh, solvat (bao gdm hydrat), ddng tinh thé, da hinh khong solvat hoa (bao gdm
anhydrat), dang da hinh hinh thé, va dang v6 dinh hinh, cling nhu hdn hop ciia ching,
trir khi d& cap dén dang tinh thé hodc dang vd dinh hinh cu thé. Trong mét s6 phuong
an, d& cap dén hop chit c6 cong thirc T va phan nhém cua chiing bao gdm dang da
hinh, solvat, déng tinh thé, dang déng phéan, dang hd bién va/hoic oxit ciia ching.
Trong mdt s6 phuong 4n, uu tién dé cap dén hop chét c6 cong thirc I va phan nhém
cta ching bao gdbm dang da hinh, mudi, solvat, va/hoic ddng tinh thé cta ching.
Trong mdt s6 phuong 4n, wu tién dé cap dén hop chét c6 cong thirc I va phan nhom
cua ching bao gdbm dang ddng phéan, dang hd bién va/hodc oxit cia chung. Trong mot
s6 phuong 4n, wu tién dé cap dén hop chét c6 cong thic I va phan nhém cua ching bao
gdm solvat cia ching. Twong ty, thuat ngit “mubi” bao gdm solvat ctia mudi cia cac
hop chit.

Vé6i "tuy y" hodc "mdt cach tiy y" nghia 1a su kién hodc tinh hudng mé ta sau
d6 c6 thé xay ra hodc c6 thé khong xay ra, va sy md ta d6 bao gdm cac truong hop ma
sy kién hoic tinh hubng d6 xay ra va cac trudng hgp ma su kién hogc tinh hubng d6
khong xay ra. Vi du, "alkyl tuy y dugc thé" bao gom ca "alkyl" va "alkyl dugc thé"
nhu xéac dinh trong ban mé ta. Nguoi c6 trinh d trong linh vuc s€ hiéu réng, voi bt
ky nhém nao chira mdt hodc nhiéu phin tir thé, cic nhom nay khéng nham d chi bat
ky phan tir thé hodc kiéu thé nao khong co trong khong gian, khong kha thi dé tong
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hop va/hodc vbn khong bén.

Khi khoang céc gia tri dugc dua ra (vi dy, Ci-6 alkyl), bao gdm mdi gi tri trong
khoang nay ciing nhu tit ca khoang & giita khoang dua ra nay. Vi dy, “Ci.s alkyl” bao
gém Cy, Ca, Cs, C4, Cs, Cq, Ci6, Ca-6, Cs-6, Cass, Cs.s, Ci5, Ca-5, C3.5, Cas, Ci4, Cog, Cs.
4, C13, Ca3, va Cy2 alkyl.

Khi mdt gbc duoc xac dinh tiy ¥ dugc thé, né ¢ thé dugce thé hét hoic duoc
thé mot phin bang gbc khac. Vi du, néu R* duge x4c dinh 1a “Ci.¢ alkyl hodc OCi.6
alkyl, trong d6 Ci.6 alkyl tuy y dugc thé bang halogen”, khi d6 c4 nhém Ci. alkyl va
C1.6 alkyl ma 1a mot phin cia nhém OCj.6 alkyl d&u c6 thé dugc thé bang halogen.

"Alkyl" bao gdm mach cacbon thing hodc ¢6 nhanh c6 s6 nguyén tir nguyén tir
cacbon x4c dinh, vi du, c6 tr 1 dén 20 nguyén tir cacbon, co tu 1 dén 8 nguyén tir
cacbon, hodc ¢6 tix 1 dén 6 nguyén tu cacbon . Vi dy, Ci.6 alkyl bao gém ca alkyl mach
thing hodc mach c6 nhanh cé tir 1 dén 6 nguyén tir cacbon. Khi gbc alkyl co sb
nguyén tir cacbon xé&c dinh duoc go1 tén, déu bao gém tht ca cac dang mach cé nhanh
va mach thing ma c6 s nguyén tir cacbon hudéng dén; do d6, vi du, "propyl" bao gdm
n-propyl va isopropyl; va "butyl" bao gdm n-butyl, sec-butyl, isobutyl va t-butyl. Vi du
vé c4c nhom alkyl bao gébm, nhung khong giéi han, metyl, etyl, propyl, isopropyl,
n-butyl, sec-butyl, tert-butyl, pentyl, 2-pentyl, 3-pentyl, isopentyl, neopentyl, hexyl,
2-hexyl, 3-hexyl, va 3-metylpentyl. "Alkyl bac thap" d& cap dén nhom alkyl c6 tir 1
dén 6 nguyén tir cacbon.

"Haloalkyl" bao gdm cac mach cacbon thing va c6 nhanh cé s6 nguyén tir
cacbon xac dinh (vi duy, co tur 1 dén 6 nguyén tir cacbon ) duoc thé béng it nhAt mot
nguyén tir halogen. Trong trudng hop trong d6 nhém haloalkyl bao gdm nhiéu hon
mdt nguyén tir halogen, cac halogen c6 thé gidng nhau (vi dy, diclometyl) hodc khac
nhau (vi dy, cloflometyl). Vi du v& nhém haloalkyl bao gbm, nhung khong gidi han,
clometyl, diclometyl, triclometyl, flometyl, diflometyl, triflometyl, cloflometyl, 2-
floetyl, 2.2-difloetyl, 2,2,2-trifloetyl, 1,2-difloetyl, 2-cloetyl, 2,2-dicloetyl, 2,2,2-
tricloetyl, 1,2-dicloetyl, pentacloetyl, va pentafloetyl.

"Alkenyl" dé cap dén nhom alkyl mach thfmg hoac mach c6 nhanh khong no c6
s6 nguyén tir cacbon xac dinh (vi du, c6 tir 2 dén 8, hoic tir 2 dén 6 nguyén tir cacbon)
va c6 it nhit mot lién két d6i cacbon-cacbon do viéc loai bd mot phan tit hydro ra khoi

nguyén tir cacbon lién ké cia alkyl twong tng. Nhém ndy c6 thé ¢6 cAu hinh & ca dang
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cis hodc trans (cAu hinh Z hoic E) & (cac) lién két d6i. Cac nhom alkenyl bao gdm,
nhung khong gidi han, etenyl, propenyl (vi du, prop-1-en-1-yl, prop-1-en-2-yl, prop-2-
en-1-yl (allyl), prop-2-en-2-yl), va butenyl (vi du, but-1-en-1-yl, but-1-en-2-yl, 2-
metyl-prop-1-en-1-yl, but-2-en-1-yl, but-2-en-1-yl, but-2-en-2-yl, buta-1,3-dien-1-yl,
buta-1,3-dien-2-yl). "Alkenyl bac thip" dé cap dén nhom alkenyl co tir 2 dén 6 nguyén
tu cacbon.

"Alkynyl" d& cap dén nhom alkyl mach thing hoic mach ¢6 nhanh khong no c6
s6 nguyén tir cacbon xac dinh (vi du, c6 tir 2 dén 8 hoic tir 2 dén 6 nguyén tir cacbon)
va ¢6 it nhit mot lién két ba cacbon-cacbon do viéc loai bd hai phan tir hydro ra khoi
nguyén tir cacbon lién ké ctia alkyl twong tng. Nhém alkynyl bao gbm, nhung khong
giéi han, etynyl, propynyl (vi du, prop-1-yn-1-yl, prop-2-yn-1-yl) va butynyl (vi du,
but-1-yn-1-yl, but-1-yn-3-yl, but-3-yn-1-yl). "Alkynyl bac thap" d cip dén nhém
alkynyl c6 tir 2 dén 6 nguyén tir cacbon.

"Xycloalkyl" chi vong carboxyclic khong thom, no hoan toan c6 s6 nguyén tur
cacbon x4c dinh, vi du, c6 tir 3 dén 10, hodc tir 3 dén 8, hodc tir 3 dén 6 nguyén tir
cacbon trong vong. Nhém xycloalkyl c6 thé 1a vong don hodc vong ddi (vi du,
bixyclic, trixyclic). Vi du vé nhém xycloalkyl bao gdm xyclopropyl, xyclobutyl,
xyclopentyl, xyclopentenyl va xyclohexyl, cling nhu cac nhém cé cau va kiéu 16ng (vi
du, norbornan, bixyclo[2.2.2]octan). Hon nita, mft vong trong nhém xycloalkyl da
vong c6 thé thom, v6i diéu kién nhom xycloalkyl da vong dugce lién két v6i céu tric
géc thong qua nguyén t& cacbon khong thom. Vi dy, nhom 12,34-
tetrahydronaphtalen-1-yl (trong d6 gbc nay duoc lién két véi chu tric gbe thong qua
nguyén to cacbon khong thom) la nhom xycloalkyl, trong khi nhém 1,2,3,4-
tetrahydronaphtalen-5-yl (trong d6 gbc nay lién két voi cu triic gbe thong qua nguyén
tir cacbon thom) khong phai 1a nhéom xycloalkyl. Vi du vé nhom xycloalkyl da vong
chtra nhom xycloalkyl dugc ngung tu véi vong thom duoc md ta dudi day.

"Xycloalkenyl" chi vong carboxyclic khong thom, co6 s6 nguyén tir cacbon xac
dinh (vi dy, co tr 3 dén 10, hodc tir 3 dn 8, hoic tir 3 dén 6 nguyén t cacbon trong
vong ) va c6 it nhat mot lién két doi cacbon-cacbon do su loai bd mét phan tir hydro ra
khoi nguyén tir cacbon lién ké ctia xycloalkyl twong tmg. Nhém xycloalkenyl c6 thé 1a
vong don hodc vong doi (vi du, bixyclic, trixyclic). Vi du vé nhém xycloalkenyl bao

gdm xyclopropenyl, xyclobutenyl, xyclopentenyl, xyclopentadienyl, va xyclohexenyl,
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cing nhu nhém vong co cdu hodc dang 16ng (vi du, bixyclo[2.2.2]octen). Hon nita,
mot vong trong nhom xycloalkenyl da vong c6 thé thom, v6i didu kién nhom alkenyl
da vong dugc lién két v6i chu tric gbc thong qua nguyén tir cacbon khong thom. Vi
dy, inden-1-yl (trong d6 gbc nay duoc lién két véi chu truc gbc thong qua nguyén tir
cacbon khong thom) dugc xem nhom xycloalkenyl, trng khi nhém inden-4-yl (trong
d6 gbc nay duoc lién két véi cu triic gbe thong qua nguyén ti cacbon thom) khong
duoc xem 13 nhém xycloalkenyl. Vi du vé nhém xycloalkenyl da vong chita nhém
xycloalkenyl dugc ngung tu véi vong thom duge mo ta dudi day.

"Aryl" chi vong cacbon thom c6 ) nguyén tir cacbon xac dinh, vi dy, c6 tir 6
dén 12 hodc tir 6 dén 10 nguyén tir cacbon. Nhom aryl c6 thé 1a vong don hoic vong
d6i (vi du, bixyclic, trixyclic). Trong mot s6 trudng hop, ca hai vong trong nhém aryl
da vong déu thom (vi du, naphtyl). Trong cac trudng hop khac, nhém aryl da vong c6
thé bao gdm vong khong thom (vi du, xycloalkyl, xycloalkenyl, heteroxycloalkyl,
heteroxycloalkenyl) dugc ngung tu véi vong thom, voi diéu kién nhém aryl da vong
duge lién két voi cAu trac gde thong qua mot nguyén ti trong vong thom. Do do,
nhém 1,2,3,4-tetrahydronaphtalen-5-yl (trong d6 gbc niy dugc lién két voi cu tric
gbc thong qua nguyén tir cacbon thom) dugc xem nhu 1a nhém aryl, trong khi 1,2,3,4-
tetrahydronaphtalen-1-yl (trong d6 gdc nay duge lién két véi cau triic gbe thong qua
nguyén tir cacbon khong thom) khong duoc xem 1a nhom aryl. Tuong tw, nhom
1,2,3,4-tetrahydroquinolin-8-yl (trong d6 gbc nay dugc lién két v6i chu tric gdc thong
qua nguyén ti cacbon thom) dwoc xem la nhém aryl, trong khi nhom 1,2,3,4-
tetrahydroquinolin-1-yl (trong d6 gbc nay lién két v6i ciu tric gbe thong qua nguyén
tlr nito khong thom) khong duge xem la nhom aryl. Tuy nhién, thuat ngit “aryl” khong
bao gém hoac chéng 1én thuat nglt “heteroaryl”, nhu da xac dinh trong ban md ta,
khong quan tam dén diém lién két (vi du, ca quinolin-5-yl va quinolin-2-yl déu 1a
nhém heteroaryl). Trong mdt s6 truong hop, aryl 13 phenyl hodc naphtyl. Trong cac
truong hop xac dinh, aryl 1a phenyl. Vi dy thém vé nhém aryl bao gdbm vong cacbon
thom dugc ngung tu véi vong khong thom nhu mo6 ta dudi day.

"Aralkyl" dé cap dén géc cb sb nguyén tir cacbon xéac dinh (vi duy, co tur 7 dén
12 hoic tir 7 dén 10 nguyén tir cacbon) trong d6 gdc aryl dugc lién két véi cdu trac gbe
thong qua gbc alkyl. Gdc alkyl c6 thé thang hodc c6 nhanh. Vi du bao gdm benzyl,
phentyl va 1-phenyletyl.
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"Heteroaryl" 1a vong thom chira s6 nguyén tir xac dinh (vi dy, heteroaryl c6 tir 5
dén 12, hodc tir 5 dén 10 canh) tao thanh mdt hodc nhidu nguyén ti khac loai (vi dy, 1,
2, 3 hodc 4 nguyén tir khac loai) dugc chon tir nguyén tr N, O va S va v61 nguyén tir
con lai trong vong 1a nguyén tir cacbon. Cac nhom heteroaryl khong chira cac nguyén
tr S va O lién k&. Trong mot sé phuong an, tbng sb nguyén tr S va O trong nhom
heteroaryl khong 16n hon 2. Trong mét s6 phuong 4n, téng s6 nguyén tr S va O trong
nhom heteroaryl khong 16n hon 1. Trir khi duge quy dinh khac, cdc nhom heteroaryl
c6 thé duoc lién két voi clu tric gbe thong qua nguyén tir cacbon hodc nito, khi phu
hop v& hoéa tri. Vi du, “pyrityl” bao gdm cac nhém 2-pyrityl, 3-pyrityl va 4-pyrityl
groups, va “pyrolyl” bao gdm cac nhém 1-pyrolyl, 2-pyrolyl va 3-pyrolyl. Khi c6 mat
nguyén tir nito trong vong heteroaryl, né c6 thé, khi tinh chét cua cac nguyén tir va
nhém lién k& cho phép, ton tai & trang thai oxy héa (nghia 1a, N*-O°). Hon nita, khi c6
mit nguyén tr luu huynh trong vong heteroaryl, nd co6 thé, khi tinh chat cua cac
nguyén tir va nhém 1ién ké cho phép, tn tai & trang thai oxy hoa (nghia 13, S*-O" hoic
S0,). Cac nhoém heteroaryl co thé 13 vong don hoic da vong (vi du, vong doi, ba
vong). _

Trong mot s6 truong hop, nhom heteroaryl 1a vong don. Vi du bao gom pyrol,
pyrazol, imidazol, triazol (vi dy, 1,2,3-triazol, 1,2,4-triazol, 1,2,4-triazol), tetrazol,
furan, isoxazol, oxazol, oxadiazol (vi du, 1,2,3-oxadiazol, 1,2,4-oxadiazol, 1,3,4-
oxadiazol), thiophen, isothiazol, thiazol, thiadiazol (vi du, 1,2,3-thiadiazol, 1,2,4-
thiadiazol, 1,3,4-thiadiazol), pyridin, pyridazin, pyrimidin, pyrazin, triazin (vi du,
1,2,4-triazin, 1,3,5-triazin) va tetrazin.

Trong mot s6 trudng hop, ca hai vong trong nhém heteroaryl da vong déu
thomc Vi du bao gém indol, isoindol, indazol, benzoimidazol, benzotriazol,
benzofuran, benzoxazol, benzoisoxazol, benzoxadiazol, benzothiophen, benzothiazol,
benzoisothiazol, benzothiadiazol, 1H-pyrolo[2,3-b]pyridin, 1H-pyrazolo[3,4-b]pyridin,
3H-imidazo[4,5-b]pyridin, 3H-[1,2,3]triazolo[4,5-b]pyridin, 1H-pyrolo[3,2-b]pyridin,
1H-pyrazolo[4,3-b]pyridin, 1H-imidazo[4,5-b]pyridin, 1H-[1,2,3]triazolo[4,5-
b]pyridin, 1H-pyrolo[2,3-c]pyridin, 1H-pyrazolo[3,4-c]pyridin, 3H-imidazo[4,5-
c]pyridin, 3H-[1,2,3]triazolo[4,5-c]pyridin, 1H-pyrolo[3,2-c]pyridin, 1H-pyrazolo[4,3-
c]pyridin, 1H-imidazo[4,5-c]pyridin, lH-[l,2,3]triazolo[4,5-c]pyridin, furo[2,3-
b]pyridin, oxazolo[5,4-b]pyridin, isoxazolo[5,4-b]pyridin, [1,2,3]oxadiazolo[5,4-
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b]pyridin, furo[3,2-b]pyridin, oxazolo[4,5-b]pyridin, isoxazolo[4,5-b]pyridin,
[1,2,3]oxadiazolo[4,5-b]pyridin, furo[2,3-c]pyridin, oxazolo[5,4-c]pyridin,
isoxazolo[5,4-c]pyridin, [1,2,3]oxadiazolo[5,4-c]pyridin, furo[3,2-c]pyridin,
oxazolo[4,5-c]pyridin, isoxazolo[4,5-c]pyridin, [1,2,3]oxadiazolo[4,5-c]pyridin,
thieno[2,3-b]pyridin, thiazolo[5,4-b]pyridin, isothiazolo[5,4-b]pyridin,
[1,2,3]thiadiazolo[5,4-b]pyridin, thieno[3,2-b]pyridin, thiazolo[4,5-b]pyridin,
isothiazolo[4,5-b]pyridin, [1,2,3]thiadiazolo[4,5-b]pyridin, thieho[2,3—c]pyridin,
thiazolo[5,4-c]pyridin, isothiazolo[5,4-c]pyridin, [1,2,3]thiadiazolo[5,4-c]pyridin,
thieno[3,2-c]pyridin, thiazolo[4,5-c]pyridin, isothiazolo[4,5-c]pyridin,
[1,2,3]thiadiazolo[4,5-c]pyridin, quinolin, isoquinolin, Xinolin, quinazolin, quinoxalin,
phtalazin, naphtyridin (vi du, 1,8-naphtyridin, 1,7-naphtyridin, 1,6-naphtyridin, 1,5-
naphtyridin, 2,7-naphtyridin, 2,6-naphtyridin), imidazo[1,2-a]pyridin, 1H-
pyrazolo[3,4-d]thiazol, 1H-pyrazolo[4,3-d]thiazol va imidazo[2,1-b]thiazol.

Trong cac truong hop khac, nhém heteroaryl da vong co thé bao gdm vong
khong thom (vi du, xycloalkyl, xycloalkenyl, heteroxycloalkyl, heteroxycloalkenyl)
ngung tu v6i vong heteroaryl, véi didu kién 13 nhom heteroaryl da vong duoc lién két
v6i chu triic gbc théng qua mdt nguyén ti trong vong thom. Vi du, nhom 4,5,6,7-
tetrahydrobenzo[d]thiazol-2-yl (trong do6 gbc nay duoc lién két voi cau triic gbc thong
qua nguyén tir cacbon thom) dwgc xem nhu 1a nhom heteroaryl, trong khi 4,5,6,7-
tetrahydrobenzo[d]thiazol-5-yl (trong d6 gbc niy dugc lién két véi cAu tric gbc thong
qua nguyén tir cacbon khong thom) khong duoc xem nhu 1a nhom heteroaryl. Vi du vé
cac nhém heteroaryl da vong bao gdm vong heteroaryl ngung tu véi vong khong thom
nhu mo ta dudi day.

“Heteroxycloalkyl" 1a vong no hoan toan, khong thom c6 s6 nguyén tir xac dinh
(vi du, heteroxycloalkyl c6 tur 3 dén 10, hodc tr 3 dén 7 canh) tao thanh mdt hoac
nhiéu nguyén tir khac loai (vi du, 1, 2, 3 hodc 4 nguyén tir khac loai) dugc chon tir N,
O va S va v4i nguyén tit cacbon con lai trong vong. Cac nhom heteroxycloalkyl co thé
13 vong don hodc da vong (vi du, vong ddi, ba vong). Vi du vé cac nhoém
heteroxycloalkyl bao gdm oxiranyl, aziridinyl, azetidinyl, pyrolidinyl, imidazolidinyl,
pyrazolidinyl, piperidinyl, piperazinyl, morpholinyl va thiomorpholinyl. Khi c6 mat
nguyén tu nito trong vong heteroxycloalkyl, n6 cé thé, khi tinh chat ctia cac nguyén tir

va nhém lién k& cho phép, ton tai & trang thai oxy hoa (nghia 13, N*-O"). Vi du bao
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gdm piperidinyl N-oxit vd morpholinyl-N-oxit. Hon nita, when sulfur is present in a
heteroxycloalkyl ring, it may, khi tinh chét cta cac nguyén tit va nhom lién k& cho
phép, ton tai & trang thai oxy hoéa (nghia 14, S*-O" hodc -SO»-). Vi du bao gdm
thiomorpholin S-oxit va thiomorpholin S,S-dioxit. Hon nita, mft vong trong nhom
heteroxycloalkyl da vong c6 thé thom (vi dy, aryl hogc heteroaryl), véi diéu kién 1a
nhém heteroxycloalkyl da vong dugc lién két véi cau trac gbc théng qua nguyén tir
cacbon hoic nito khong thom Vi du, nhém 1,2,3,4-tetrahydroquinolin-1-yl (trong do6
gbc nay dugce lién két véi cdu tric gdc théng qua nguyén tir nito khong thom) dugce
xem 13 nhém heteroxycloalkyl, trong khi nhom 1,2,3,4-tetrahydroquinolin-8-yl (trong
d6 gbc nay duogc lién két véi chu tric gbc thong qua nguyén tir cacbon thom) khong
duoc xem nhu 1& nhém heteroxycloalkyl. Vi du vé nhém heteroxycloalkyl da vong
chtra nhom heteroxycloalkyl ngung tu v4i vong thom dugc xem xét dudi day.
"Heteroxycloalkenyl" 1a vong khong thom co s& nguyén tr xac dinh (vi du,
heteroxycloalkyl c6 tir 3 dén 10, hodc tir 3 dén 7 canh) tao thinh mot hodc nhiéu
nguyén tir khéac loai (vi du, 1, 2, 3 hodc 4 nguyén tir khéc loai) duoc chon tir N, O va S
va cung vGi nguyén tir cacbon con lai trong vong, va it nhéit mot lién két d6i do viée
loai b6 mot phéan tir hydro ra khéi nguyén tu cacbon lién ké, nguyén tir nito lién ke,
hodc cac nguyén tir cacbon va nito lién ké cua heteroxycloalkyl twong tmg. Cac nhom
heteroxycloalkenyl c6 thé 13 don vong hoic da vonge (vi du, vong ddi, ba vong). Khi
¢6 mat nito trong vong eteroxycloalkenyl, né c6 thé, khi tinh chét cua cac nguyén tir
va nhom 1ién k& cho phép, ton tai & trang thai oxy hoa (nghia 13, N*-O"). Hon nita, khi
¢6 mat luu huynh trong vong heteroxycloalkenyl, no c6 thé, khi tinh cht cua céc
nguyén tir va nhoém lién ké cho phép, tn tai & trang thai oxy héa (nghia 13, S*-O" hoic
~S0;-). Vi du vé& cac nhém heteroxycloalkenyl bao gom dihydrofuranyl (vi du, 2,3-
dihydrofuranyl, 2,5-dihydrofuranyl), dihydrothiophenyl (vi dy, 2,3-dihydrothiophenyl,
2,5-dihydrothiophenyl), dihydropyrolyl (vi du, 2,3-dihydro-1H-pyrolyl, 2,5-dihydro-
1H-pyrolyl), dihydroimidazolyl (vi du, 2,3-dihydro-1H-imidazolyl, 4,5-dihydro-1H-
imidazolyl), pyranyl, dihydropyranyl (vi du, 3,4-dihydro-2H-pyranyl, 3,6-dihydro-2H-
pyranyl), tetrahydropyritinyl ~ (vi du, 1,2,3,4-tetrahydropyritinyl,  1,2,3,6-
tetrahydropyritinyl) va dihydropyritin (vi du, 1,2-dihydropyridin, 1,4-dihydropyritin).
Hon nita, mdt vong trong nhom heteroxycloalkenyl da vong co thé thom (vi du, aryl

hodc heteroaryl), v6i didu kién nhom heteroxycloalkenyl da vong duoc lién két voi cAu
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trac gbc théng qua nguyén ti cacbon hodc nito khong thom. Vi du, nhom 1,2-
dihydroquinolin-1-yl (trong do gbc nay duoc lién két v6i chu triic gbc théng qua
nguyén tir nito khong thom) dugc xem la nhom heteroxycloalkenyl, trong khi nhom
1,2-dihydroquinolin-8-yl (trong d6 gbc nay duoc lién két v6i chu trac gde thong qua
nguyén tir cacbon thom) khong duoc xem nhu 1a nhém heteroxycloalkenyl. Vi du vé
nhom heteroxycloalkenyl da vong bao gdbm nhom heteroxycloalkenyl ngung tu véi
vong thom dugc mo ta dudi day.

Vi du vé& cac vong da vong chira vong thom (vi dy, aryl hodc heteroaryl) ngung
tu v6i vong khdng thom (vi du, xycloalkyl, xycloalkenyl, heteroxycloalkyl,
heteroxycloalkenyl) bao gém indenyl, 2,3-dihydro-1H-indenyl, 1,2,3,4-
tetrahydronaphtalenyl, benzo[1,3]dioxolyl, tetrahydroquinolinyl,
2,3-dihydrobenzo[1,4]dioxinyl, indolinyl, isoindolinyl, 2,3-dihydro-1H-indazolyl, 2,3-
dihydro-1H-benzo[d]imidazolyl, 2,3-dihydrobenzofuranyl,
1,3-dihydroisobenzofuranyl, 1,3-dihydrobenzo[cJisoxazolyl,
2,3-dihydrobenzo[d]isoxazolyl, 2,3-dihydrobenzo[d]oxazolyl,
2,3-dihydrobenzo[b]thiophenyl, 1,3-dihydrobenzo[c]thiophenyl,
1,3-dihydrobenzo[c]isothiazolyl, 2,3-dihydrobenzo[d]isothiazolyl,
2,3-dihydrobenzo[d]thiazolyl, 5,6-dihydro-4H-xyclopenta[d]thiazolyl,
4,5.6,7-tetrahydrobenzo[d]thiazolyl, 5,6-dihydro-4H-pyrolo[3,4-d]thiazolyl, 4,5,6,7-
tetrahydrothiazolo[5,4-c]pyritinyl, indolin-2-on, indolin-3-on, isoindolin-1-on, 1,2-
dihydroindazol-3-on, 1H-benzo[d]imidazol-2(3H)-on, benzofuran-2(3H)-on,
benzofuran-3(2H)-on, isobenzofuran-1(3H)-on, benzo[cJisoxazol-3(1H)-on,
benzo[d]isoxazol-3(2H)-on, benzo[d]oxazol-2(3H)-on, benzo[b]thiophen-2(3H)-on,
benzo[b]thiophen-3(2H)-on, benzo[c]thiophen-1(3H)-on, benzo[clisothiazol-3(1H)-on,
benzo[d]isothiazol-3(2H)-on, benzo[d]thiazol-2(3H)-on, 4,5-dihydropyrolo[3,4-
d]thiazol-6-on, 1,2-dihydropyrazolo[3,4-d]thiazol-3-on, quinolin-4(3H)-on,
quinazolin-4(3H)-on, quinazolin-2,4(1H,3H)-dion, quinoxalin-2(1H)-on, quinoxalin-
2,3(1H,4H)-dion, xinolin-4(3H)-on, pyritin-2(1H)-on, pyrimidin-2(1H)-on, pyrimidin-
4(3H)-on, pyridazin-3(2H)-on, 1H-pyrolo[3,2-b]pyritin-2(3H)-on, 1H-pyrolo[3,2-
c]pyritin-2(3H)-on, 1H-pyrolo[2,3-c]pyritin-2(3H)-on, 1H-pyrolo[2,3-b]pyritin-2(3H)-
on, 1,2-dihydropyrazolo[3,4-d]thiazol-3-on va 4,5-dihydropyrolo[3,4-d]thiazol-6-on.

Nhu d3 thao luin trong ban mo ta, du cho mdi vong cb duge xem 12 nhom aryl,

12



42291 13/153

heteroaryl, xycloalkyl, xycloalkenyl, heteroxycloalkyl hodc heteroxycloalkenyl hodc
khong, ching déu dugc xac dinh nhd nguyén tir ma thong qua nd gbc nay duoc lién
két voi chu trac goc.

"Halogen" hodc "halo" dé cép dén flo, clo, brom hodc iot.

"Chit ddng phan" 1a cac hop chét khac nhau ¢ cing cong thirc phan tir. "Chét
ddng phén 1ap thé" 13 chat dong phan chi khic nhau & cach cac nguyén tu dugce sap
xép trong khong gian. "Chit dong phan d6i anh" 13 cap chit ddng phén lap thé, mdi
ching 13 cac anh guong khong chong chap ctia nhau. Hon hop 1:1 cla cdp chét dong
phan déi anh 1a hdn hop "triét quang". Ky hiéu “(+)" c6 thé duoc ding dé chi hdn hop
triét quang khi phi hop. "Chat ddng phan khong dbi quang" 13 chat dong phan 1ap thé
c6 it nhét hai nguyén tir khéng d6i xémg, nhung ching khong phai 1a cic anh guong
ctia nhau. “Hop chit meso” hodc “chat dong phan meso” 14 thanh vién hoat tinh khéng
dién hinh trong bd cc chat ddng phan 14p thé. Chit ddng phan meso gdm cé hai hoic
nhidu tAm 1ap thé nhung ddi xting (nghia 14 ton tai mit phang ddi xtng trong phan ).
Hoé hoc 1ap thé thudn tuy dugc x4c dinh theo hé théng Cahn-Ingold-Prelog R-S. Khi
mdt hop chat 13 chat ddng phan ddi anh thuin tuy, hoa hoc 1ap thé tai mdi nguyén tir
cacbon khong dbi xtmg c6 thé dwoc x4c dinh bang R hodc S. Hop chét phan tich ma
cAu hinh tuyét dbi cua nd chua duge biét co thé duoc xac dinh (+) hodc (-) phu thude
vao chiu (quay phai- hoic quay trai) ma ching quay anh sang phén cuc phang tai
budc soéng cua duong D natri. Cac hop chét x4c dinh dugc bdc 16 va/hodc md ta trong
ban mo ta chita mot hodc nhidu tm khong d6i xing va vi vay c6 thé tao ra chit dong
phan d6i anh, chat déng phan phi d6i anh, chit ddng phan meso va cac dang ddng
phan lap thé khac. Trur khi duge quy dinh khéc, cac hop chit duoc boc 16 va/hodc mo
t4 trong ban md ta bao gdm tit cic cac chat dong phan d6i anh, chit ddng phén phi dbi
anh, chit dong phan meso va cac dang ddng phan lap thé khac, bao gom hdn hop triét
quang, tily ¥ & dang nguyén chit va hdn hop trung gian. Chét ddng phan dbi anh, chét
ddng phéan phi dbi anh, chat dong phan meso va cac dang ddng phén 1ap thé khac c6
thé duoc diéu ché ra bang cach sit dung duoc diéu ché bang cach st dung céc tic chét
¥ tuong khong dbi xtng hodc chat phan tmg khong d6i xtmg, hodc dugc phan tich
bang cach sir dung cac k¥ thuat thong thuong. Trir khi duge quy dinh khac, cac hop
chét duge boc 16 vahoic md ta trong ban md ta bao gém lién két di olefin hodc trung

tam khong d8i xtng hinh hoc khéc, va trir khi dugc quy dinh khac, né chi cac hop chét
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gdm c6 ca cac chit ddng phan hinh hoc E va Z.

Hoéa hoc lap thé khong hoan toan thé hién trong cAu triic cla céc hop chit meso
vong; ma héa hoc 14p thé nay con nhdm dé chi vi tri ctia cac phan tir thé v6i nhau, vi
du dang cis hoac trans. Vi du,

X
N

F

<:\>—NH y

nham dé chi hop chét trong d6 phan tir thé flo va pyridyl trong vong xyclobutyl c6 ciu
hinh cis so v6i nhau, trong khi

X
N

G,

nham dé chi hop chét trong d6 phén tir thé flo va pyridyl trong vong xyclobutyl c6 chu

hinh trans so véi nhau.

Khi mdt hop chét c6 thé tdn tai nhu 1a mot hodc nhidu chét déng phan meso, cé
thé bao gdm tit ca céc chat ddng phan meso. Vi du, hop chat {[3-flro-1-(3-flo(2-
pyridyl))xyclobutyl|metyl} pyrimidin-2-ylamin nhim dé chi bao gém ca chit dong

N AN
F | N F@\l
N jN '
</;N\>—NH <;N\>—NI/-|_D‘F

va hén hop cta chung. Trir khi duge quy dinh khac, cac hop chét duoc boc 16 va/hoic

phan meso cis va trans:

F va

md ta trong ban mo ta déu bao gdm tit ca cac chét déng phan meso va hdn hop cua
chung.

"ChAt h3 bién" 1a chit ddng phan xac dinh v& mit cau triic dugc chuyén hoé lan
nhau bing su hd bién hoa. "Su hd bién ho4" 12 mot dang ctia sy dong phan hoa va gdm
¢6 sy hd bién hoa di bién proton hodc thay ddi proton, dugc xem 1a tap con cua hoa
hoc axit-bazo. Su hd bién hoa di bién proton hodc sy hd bién ho thay ddi proton dé
cap dén sy chuyén mét proton cling véi sy thay d6i trong thir tu lién két, thuong doi
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chd mdt lién két don véi mot lidn két doi lién k&. Tai noi c6 sy hd bién hoa (vi du
trong dung dich), co thé ¢6 duge su can bing hoé hoc cta cac chat hd bién. Vi du vé
su hd bién hod 12 su hd bién hod keto-enol. Vi du cu thé vé su hd bién hoa keto-enol 12
su hoan chuyén cac chit hd bién pentan-2, 4-dion va 4-hydroxypent-3-en-2-on. Vi du
khac v& sy hd bién hoa 12 sy hd bién hoé phenol-keto. Vi du cu thé vé sy hd bién hoa
phenol-keto 13 sy hoan chuyén cac chét hd bién pyridin-4-ol va pyridin-4(1H)-on. Khi
céc hop chit dugc mé ta trong ban md ti chita céc gbc c6 kha nang hdn bién héa, va
trir khi duoc quy dinh khéc, cac hop chit nay nham chi cic hop chit bao gdm tit ca
cac chét hd bién.

“Nhém bao v&” ¢ nghia thong thudng nhu trong su tong hop hiru co, nghia 1a
nhoém ngan can mdt cach c6 chon loc mot hoac nhiéu vi tri phéan g trong hop chét da
chuc dé phan ung hoa hoc c6 thé duoc thuc hién c6 chon loc tai vi tri phan ing khong
duoc bao vé khac va dé c6 thé sin sang chuyén nhom nay di sau khi hoan thanh phan
g chon loc. Cac nhoém béao vé khac nhau duoc boc 10, vi du, trong T.H. Greene va P.
G. M. Wuts, Protective Groups in Organic Synthesis, Third Edition, John Wiley &
Sons, New York (1999). Vi du, “dang bao vé hydroxy” bao gdm it nhit mot nhém
hydroxy dugc bao vé béng nhom bao vé hydroxy. Tuong tu, amin va cac nhom hoat
héa khac ¢ thé duoc bao vé twong tu.

Thuat ngtt “mubi duoc dung" dé cap dén mubi gilr lai dugc hiéu qua va déc tinh
sinh hoc cta hop chit 3 mo ta trong ban mé ta va, ching khong c6 hiéu qua hodc cac
dac tinh sinh hoc khac khong mong mudn. Vi du v& mubi duoc dung co thé dugc tim
théy trong Berge et al., Pharmaxeutical Salts, J. Pharmaxeutical Sciences, January
1977, 66(1), 1-19. Trong nhiéu truong hop, cac hop chét duoc mb ta trong ban mo ta
c6 kha nang tao thanh mudi axit va/hodc bazo nhd su c6 mit cia nhom amino va/hodc
carboxyl hodc cac nhom tuong tu khéc. Mubi cong axit dugc dung cd thé dugc tao
thanh tir cac axit vo co va axit hitu co Axit vo co trong cic mudi ndy c6 thé bét ngudn
tr, vi du, axit clohydric, axit bromhydric, axit sulfuric, axit nitric va axit phosphoric.
Céc axit hitu co trong cac mubi nay co thé bit ngudn tir, vi dy, axit axetic, axit
propionic, axit glycolic, axit pyruvic, axit lactic, axit oxalic, axit malic, axit maleic,
axit malonic, axit sucxinic, axit fumaric, axit tartaric, axit xitric, axit benzoic, axit
xinamic, axit mandelic, axit metansulfonic, axit etansulfonic, axit 2-

hydroxyetylsulfonic, axit p-toluensulfonic, axit stearic va axit salixylic. Mudi cong
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bazo duoc dung co thé dugc tao thanh tir cac bazo vo co va bazo hitu co Bazo vo co
trong cac mubi nay co thé bat nguén twr, vi du natri, kali, lithi, amoni, canxi, magie, sat,
kém, déng, mangan, va nhom. Bazo hitu co trong cac mubi nay c6 thé bit ngudn tir, vi
du, cac amin bac mdt, bac hai, va bac ba, cdc amin dugc thé gém 6 cac amin duge thé
tu nhién, amin vong, nhua trao dbi ion bazo. Vi du vé& bazo hitu co bao gém
isopropylamin, trimetylamin, dietylamin, trietylamin, tripropylamin, va etanolamin.
Trong mot ) phuong an, mubi céng bazo dugc dung dugce chon fir mubi amoni, kali,
natri, canxi, va magie.

Néu thu duoc hop chit d3 md ta trong ban mo ta 1a mudi cong axit, co thé thu
duoc bazo tu do béng cach bazo hoéa dung dich chira mudi axit. Nguogc lai, néu sén
phém 1a bazo tu do, mubi cong, cu thé 1a mudi cdng dugc dung, co thé duoc tao ra
bang cach hoa tan bazo tu do trong dung méi hitu co phu hop va xu 1y dung dich nay -
v6i axit, theo quy trinh théng thuong dé didu ché cac mudi con axit tir cac hop chét
bazo (vi du xem, Berge et al., Pharmaxeutical Salts, J. Pharmaxeutical Sciences,
January 1977, 66(1), 1-19). Nguoi c6 trinh do trong linh vuc sé biét cac phuong phap
téng hop khac nhau c6 thé dugc dung dé didu ché cac mudi cong duoc dung.

“Solvat” dugc tao thanh bang phan tmg tuong tic ctia dung mdi va hop chit.
Dung mdi phi hop bao gdm, vi du, nuéc va ruou (vi du etanol). Dung méi bao gdm
cac hydrat co bt ky ty 18 nao cta hop chét voi nude, nhu monohydrat, dihydrat va
hemi-hydrat.

“Chét cang hoa” duogc tao ra tur su phéi tri cua hop chét vé6i ion kim loai ¢ hai
diém (hodc nhiéu hon). Thuat ngit “hop cht” nhim bao gdm céc chit cang hoa cua
hop chét. Tuong tw, “mubi” bao gdm cac chit cang hoa cua mudi va “solvat” bao gom
cac chit cang héa cua solvat.

“Phirc hop khong dong hoéa tri” duge tao ra nhd sy twong tic ciia mot hop chit
va phan tir khac trong d6 lién két dong héa tri khong dugc tao ra & gifra hop chét va
phan tr nay. Vi du, c6 thé xay ra sy tao phitc thong qua tuong tac Waals, lién két
hydro, va twong tac tinh dién (con dwoc goi 12 lién két ion). Cac phitc hop khong dong
héa tri ciing ¢6 trong thuat ngit vé “hop chat”.

Thuat ngit “tién dwgc chat” dé cap dén chit duoc st dung & dang khong c6 hoat
tinh hoic c6 hoat tinh thip ma sau d6 chuyén thanh hoat chat (vi du, bang quy trinh

chuyén hoa tién dugc chét trong co thé). Viéc st dung tién dugc chat trén co sé hop 1y
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dé tbi wu su hép thu, phan bd, chuyén héa, va/hodc bai tiét thube. Co thé thu duoc tién
dugc chat béng cach tao ra din xuit ciia mot hoat chét (vi du, hop chét co cong thuc I
hoac hop chit khac duoc boc 16 va/hodc mo ta trong ban md ta) ma s& bi bién doi
trong céc diéu kién sir dung (vi dy, trong co thé) dé tao thanh hoat cht d6. Su bién dbi
tién duoc chét thanh hoat chét c6 thé 1a tu phat (vi du, qua phan Ung thiy phan) hodc
né c6 thé duge xtc tic hodc bi khir béng cac tdc nhan khac (vi du, enzym, anh sang,
axit hodc bazo, va/hoac nhiét d9). Tac nhén nay cod thé 12 ndi sinh trong moi trudng sur
dung (vi dy, enzym c6 madt trong cac té bao ma dua tién duoc chit vao, hodc méi
treong axit trong da day) hodc tac nhén nay co thé dugc cung cip tir bén ngoai. C6 thé
thu duoc tién duoc chat béng cach chuyén héa mot hodc nhiéu nhom chic trong hoat
chit thanh nhém chtrc khac, ma sau dé duoc chuyén lai thanh nhém chire géc ban dau
khi dua vao co thd. Vi du, nhém chirc hydroxyl ¢ thé dwoc chuyén thanh sulfonat,
phosphat, este hodc nhom carbonat, ma no6i cach khac c6 thé dwoc thiy phan trong co
thé séng lai thanh nhém hydroxyl. Tuong tu, nhom chirc amino c6 thé duoc chuyén, vi
du, thanh nhoém chirc amit, carbamat, imin, urea, phosphenyl, phosphoryl hodc
sulfenyl, ma c6 thé dwoc thuy phan trong co thé séng lai thanh nhém amino. Nhém
chuc carboxyl c6 thé duoc chuyén, vi du, thanh nhém chtc este (bao gém silyl este va
thioeste), amit hodac hydrazit, ma c6 thé dugc thuy phz‘in trong co thé séng lai thanh
nhom carboxyl. Vi du vé cac tién duoc chit bao gém, bao gém nhung khong gidi han,
cac din xuét phosphat, axetat, format va benzoat clia cac nhém chuc (nhu nhém rugu
hodc amin) c6 mit trong cac hop chit c6 cong thirc T va cac hop chat khac d3 boc 16
va/hodc md ta trong ban mo ta.

Céc hop chat da boc 16 va/hodc md ta trong ban mo ta c6 thé 1a cac dang dong
vi da duoc 1am gidu, vi du, dwoc 1am gidu trong thanh phan 2H, °H, ''C, °C va/hoic
14C. Trong mét phuong 4n, hop chit nay chia it nhat mot nguyén t do toteri. Cac
dang da dugc doteri hda nay co thé duoc tao ra, vi du, béng quy trinh da mo ta trong
don Patent M§ s8 5,846,514 va 6,334,997. Céc hop chét di doteri hoa nay c6 thé lam
nang cao hiéu qua hoat ddng va lam tang thoi gian hoat dong cua cac hop chit d4 boc
16 va/hodc mé ta trong ban md ta. Cac hop chat duoc thé doteri c6 thé dugc tong hop
bang cach s dung cac phuong phdp khic nhau nhu cic phwong phap dugc mé ta
trong: Dean, D., Recent Advances in the Synthesis va Applications of Radiolabeled
Compounds for Drug Discovery va Development, Curr. Pharm. Des., 2000; 6(10);
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Kabalka, G. et al., The Synthesis of Radiolabeled Compounds via Organometallic
Intermediates, Tetrahedron, 1989, 45(21), 6601-21; va Evans, E., Synthesis of
radiolabeled compounds, J. Radioanal. Chem., 1981, 64(1-2), 9-32.

Thuat ngit “chét mang dugc dung" hodc "ta duoc duge dyng" gém cb bat ky va
tAt ca cac dung méi, mdi trudng phan tin, chit phu, chit khang khuan va chét diét
nAm, chit ddng treong va chit can tré sy hip thu va chat tuong tu. Viée sir dung cac
mdi trudng va cac tic nhan nay lam hoat chat dwgc da duoc biét 15 trong linh vuc.
Ngoai trir bit cir méi truong hodc chit thong thuong nao khong phu hop véi thanh
phﬁn hoat tinh, con tinh dén ca viéc st dung né trong cic duoc phém. Thanh phén hoat
tinh bd sung c6 thé ciing dugc két hop vao trong dwgce pham.

Thuit ngit "hoat chat" duoc st dung dé chi hop chit c6 hoat tinh sinh hoc.
Trong mot ) phuong an, "hoat chat" 1a hop chét c6 thé duoc sit dung dé chira bénh. .
Trong mdt s& phuong 4n, hop chat nay 1am ting thém it nhét mot phan chirc nang hodc
hoat dong cta co xuong, nhu dau ra cua ndi ning luong, ning luong clia co xuong,
strc chiu dung cua co xwong, su tiéu thu oxy, kha ndng va/hodc dd nhay canxi. Trong
mot sd phuong an, hoat chét 1a hop chét ¢o cdng thure I, hodc mubi dugc dung cua no.

Thuat ngit "bénh nhan" va “chu thé” d& cap dén dong vat, nhu chim hodc c4 c6
vi. Trong mot $6 phuong an, bénh nhan hodc chu thé dong vat c6 vu. Bong vat co6 va
bao gém, vi du, chudt nha, chudt hoang, cho, meéo, lon, ciru, ngua, bd va con nguoi.
Trong mot ) phuong an, bénh nhan hoac chu thé 1a con nguoi, vi du nguoi dugce hodc
s& duoc didu tri, quan sat hodc thir nghiém. Cac hop chét, ché phdm va phuong phap
duoc mo ta trong ban mé ta co thé sir dung duge cho ca liéu phap cho con ngudi va
cac ung dung trong thu y.

Nhu st dung trong ban md ta, “co xuong” gdm cb md co xuong cling nhu céc
thanh phan cta nd, nhu s¢i co xwong, soi to co gdm c6 soi co xuong, dbt co xwong
gdm ¢6 cac soi to co, va cac thanh phan khac nhau cta dbt co xwong d3 mo ta trong
ban md ta, bao gdm myosin xwong, actin, tropomyosin, troponin C, troponin I,
troponin T va c4c manh va dang dong vi cia né. Trong mot s6 phuong 4n, “co xwong”
gdm c6 md co xwong nhanh ciing nhu c4c thanh phan cia n6, nhu si co xwong nhanh,
so1 to co g@)m c6 soi co xuong nhanh, dbt co xuong nhanh gém c6 cac so1 to co, va
c4c thanh phan khac nhau cia d6t co xwong d3 md ti trong ban md ta, bao gdm

myosin xuong nhanh, actin, tropomyosin, troponin C, troponin I, troponin T va céc
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ménh va dang ddng vi cta né. Co xuong khong bao gébm co tim hogc t6 hop cua cac
thanh phén d6t co c6 trong toan co tim.

Nhu st dung trong ban mo ta, thuat ngir “diéu tri" dé cap dén kha nang didu
chinh su co dét co xwong. Nhu st dung trong ban md ta, "didu chinh" (va cac thuat
ngit lién quan) d& cap dén sy thay déi chirc ning hodc kha ning ctia mot hodc nhiéu
thanh phin trong dét co xwong nhanh, bao gdm myosin, actin, tropomyosin, troponin
C, troponin I, va troponin T ctiia co xuwong nhanh, bao gdm céc manh va cac dang dong
vi ctia chang, khi dap tng truc tiép hodc gian tiép lai su c6 mit ciia hop chit 3 mo ta
trong ban mé ta, v& hoat déng ctia d6t co xwong nhanh khi khéng c6 hop chit nay. Su
thay ddi ny c6 thé 1am ting hoat dong (lam cho c6 kha ndng) hodc lam gidm hoat
dong (tic ché), va c6 thé do su tuong tac truc tiép cua hop chét v6i dbt co, hodc do su
twong tac cua hop chit voi mot hogc nhidu yéu t6 khac ma két qua tic dong dén ddt co
hodc mot hodc nhiéu thanh phﬁn cua ching. Trong mot sd phuong an, sy diéu bién 1am
tang chic nang hodac kha nang cia mot hodc nhiéu thanh phan cta ddt co xuong
nhanh, bao gém myosin, actin, tropomyosin, troponin C, troponin I, va troponin T cta
co xuong nhanh, bao gém cac manh va ddng vi ctia nd. Su diéu bién c6 thé qua trung
gian cua bt ky co ché nao va & bét ky mtc d6 sinh 1y nao, vi du qua su tao ra sy nhay
cam cla dbt co xwong nhanh dé co lai & cac ndng do Ca’* thip hon. Nhu dugc dung
trong ban mo ta, “hi€u qua” hoac “hiéu qua co bép” nghia 13 ty 1€ cta dau ra cua hoat
d6ng co hoc v6i tong hao phi trao dbi chit.

Thuét ngit “luong hitu hiéu tri liéu" hoic "lwvong hitu hi¢u" & cap dén luong
hop chat da boc 16 va/hodc mé ta trong ban mé ta c6 kha ning diéu tri hiéu qua, nhu
duoc xac dinh dudi day, khi dugc dua vao co thé bénh nhan cén diéu tri. Luong hitu
hidu trj liéu ctia hop chat c6 thé 1a lwong c6 kha ning didu tri bénh phan Gmg lai sy
hoat hoéd co xwong. Luong hiru hi¢u tri liu sé thay dbi phu thudc vao, vi du, chu thé
va tinh trang bénh dugc diéu tri, trong luong va do tudi cta chu thé, tinh nghiém trong
cua bénh, hop chét cu thé, ché do didu tri sau do, thoi diém ap dung, cach ap dung va
twong t, tat ca ching c6 thé duogc ngudi c6 trinh @6 trung binh trong linh vuc x4c dinh
dé dang. Luong hitu hiéu tri liéu ¢6 thé duoc xé4c dinh qua thtr nghiém, vi du bﬁ?mg cach
thir nghiém néng dd mau chtra hoat chét, hodc vé mat ly thuyét, béng cach tinh toan
tinh kha dung sinh hoc.

"Pidu tri" (va céc thudt ngit lién quan) bao gdm bao gém: (a) ngin ngira bénh
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hodc cac r6i loan (nghia 13, 1am cho céc triéu chung 14m sang cua bénh hodc cic r6i
loan khong phat trién duoc); (b) tc ché bénh hoic cac r6i loan; 1am cham hodc ngan
chédn sy phat trién cac triéu ching 14m sang ctia bénh hodc cac r6i loan; va/hodc (d)

lam nhe b6t bénh hodc cc r6i loan (nghia 13, giy ra su thodi trao cla cac triéu
chimg 1am sang). Thuat ngi niy bao gdm céc tinh trang ma bénh hodc cac 16i loan da
duoc thir nghiém & nguoi bénh, cling nhu cac tinh trang ma bénh hodc cac r6i loan ma
hién nay chua dugc thir nghiém nhung mong mudn duge thir nghiém. Thuat ngi nay
bao gdm ca su lam giam hoic ngin nglra hoan toan hoac mot phan tinh trang bénh 1y
hodc cac rbi loan, va 1am giam hoan toan hodc mot phan cac triéu chiing 1am sang cua
bénh hodc cac rdi loan. Do d6, cac hop chit d3 mo ta va/hoic boc 16 trong ban mo ta
c6 thé ngan ngura bénh hodc cac r6i loan khong trd nén t€ hon, giup kiém soat bénh
hodc cac rbi loan, hodc 1am giam hoic chita duge bénh hodc cic r6i loan. Khi duoc sir
dung theo cach phong ngtra, cac hop chét da bdc 16 va/hodc mo ta trong ban md ta co
thé ngin ngira bénh hodc cac rdi loan phat trién hogc lam gidm mic d6 ma bénh hodc
céc rdi loan c6 thé phat trién.

Nhu st dung trong ban mo ta, “hiéu suit ndi luc” cla co nghia 13 thoi gian hoat
d6ng/thoi gian chu ky va c6 thé ting tir cac don vi PoLo/thdi gian chu ky dua vao dac
tinh cia co. Hiéu suat ndi luc c6 thé dugc diéu chinh bé‘mg cach thay ddi, vi du, tham
s6 hoat hoé trong sudt su thay ddi do dai chu ky, gdm c6 dinh gid su hoat hoa (pha
hoat hod) va giai doan hoat hoa (chu ky lam viéc)

"ATPaza" & cép dén enzym thuy phan ATP. ATPaza gdm cb cac protein chira
céc dong co cip phan tir nhu myosin ATPaza gdm c6 cac protein chira cac dong co
cép phan tir nhu myosin.

Nhu st dung trong ban md ta,“lién két chon lo hodc “lién két c¢6 chon loc” dé
cap dén lién két vu tién véi protein dich trong mét loai co hodc s¢i co khi chon lya véi
cac loai khac. Vi du, hop chét lién két chon loc néu hop chét wu tién lién két troponin
C trong phttc hgp troponin cia soi co xuong nhanh hoac dbt co so v6i troponin C
trong phttc hop troponin cta sgi co cham hodc d6t co hodc véi troponin C trong phirc
hop troponin cta co tim.

Sang ché d& xuét hop chat c6 cong thic I:
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R1
X
re” l Y
(CR8RY),, R’
A <
,L RS RS
Cong thuc I

hodc mudi dugc dung cua nd, trong do:

R! dugc chon tir nguyén tr hydro, nguyén tir halogen, CN, Cis alkyl, Cis
haloalkyl, C(O)OR?, C(O)NRPR®, OR? NRPR®, Cs.10 aryl va heteroaryl co tir 5 dén 10
canh;

R? dugc chon tir cdc nhom Cs.g xycloalkyl, Cs-g xycloalkenyl, heteroxycloalkyl
6 tir 3 dén 8 canh, heteroxycloalkenyl c6 tir 3 dén 8 canh, Ce.10 aryl, heteroaryl co tir 5
dén 10 canh va NRPR¢, trong d6 mdi nhém Cs.s xycloalkyl, Cs.s xycloalkenyl,
heteroxycloalkyl c6 tir 3 dén 8 canh, heteroxycloalkenyl c6 tir 3 dén 8 canh, Ce.10 aryl
va heteroaryl c6 tur 5 dén 10 canh tuy y dugc thé bé‘mg 1,2,3,4hoac 5 phén ttr thé
duoc chon tir nguyén tir halogen, CN, oxo, (CH2)sOR?, (CH2).OC(O)R?,
(CH,),OC(O)OR?, (CH2),OC(O)NRPR®, (CH2)aNRPR®, (CH2)-NRUC(O)R?,
(CH2).NRIC(O)OR?, (CH.).NR!C(O)NRR®, (CH2)aNR!C(O)C(O)NR'RS,
(CH,)aNRYC(S)R?, (CH,)oNRIC(S)OR?, (CH2):NRIC(S)NRR®,
(CHa2)aNRIC(NR®)NRPRS, (CH2)-NRIS(O)R?, (CH2):NRUSO2R?, (CH2)aNRSO,NR°R®,
(CH2)»C(O)R?, (CH2).C(O)OR?, (CH2):C(O)NRPR®, (CH2)aC(S)R?, (CH2).C(S)OR?,
(CH2)xC(S)NRPR®, (CH2)nC(NR®)NRPR, (CH2)aSR?, (CH2)nS(O)R?, (CH2)nSO2R?,
(CH2)aSO2NRPRS, Ci.6 alkyl, Ci.6 haloalkyl, Cz alkenyl, Ca.¢ alkynyl, (CH2)nCs-s
xycloalkyl, (CHz). heteroxycloalkyl co tur 3 dén 8 canh, (CH2)aCs-10 aryl va (CHy)a
heteroaryl c6 tir 5 dén 10 canh, trong d6 mdi nhém Ci.6 alkyl, Ca.6 alkenyl, Ca-6
alkynyl, (CH2).Cs-s xycloalkyl, (CHa2), heteroxycloalkyl co tir 3 dén 8 tcanh, (CHz)nCe.
10 aryl va (CHa)sheteroaryl c6 tir 5 dén 10 canh tiy y dugc thé bang 1, 2, 3, 4 hogc 5
phén tir thé Rf;

R? duoc chon tir nguyén tit hydro, nguyén t halogen, CN, Cis alkyl, Cis

haloalkyl, C(O)OR®?, C(O)NRPR®, OR?, NRPR®, Cs.10 aryl va heteroaryl ¢6 tir 5 dén 10
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canh;

R* dugc chon tir nguyén tir hydro, Ci alkyl, Ci.6 haloalkyl, C(O)R?, C(O)OR?,
C(O)NRPR® va SO,R?;

mdi R® va R® doc 1ap véi nhau dugc chon tir nguyén tir hydro, nguyén tir

halogen, C1.¢ alkyl va Cy.¢ haloalkyl;

hodc hon nita, RS va R® cing véi nguyén tir cacbon ma chung lién két vao tao
thanh Cs.s xycloalkyl, Css xycloalkenyl, heteroxycloalkyl c6 tir 3 dén 8 canh hoic
heteroxycloalkenyl co tir 3 dén 8 canh, mdi chung tiy ¥ duogc thé bang 1, 2, 3, 4 hoic 5
phin tir thé dugc chon tir nguyén tir halogen, CN, oxo, OR?, OC(O)R?, OC(O)OR?,
NRPR¢, C(O)R?, C(O)OR?, C(O)NRPR®, S(O)R?, SO2R?, SO:NRPRC, Ci6 alkyl va Cis
haloalkyl;

R7 duoc chon tir Cs.3 xycloalkyl, Cs-g xycloalkenyl, heteroxycloalkyl c6 tir 3
dén 8 canh, heteroxycloalkenyl c6 tir 3 dén 8 canh, Ce.10 aryl va heteroaryl c6 tix 5 dén
10 canh, mdi chiing tuy ¥ duoc thé béng 1,2,3,4hoac 5 phﬁn tir thé duoc chon tir
nguyén tir halogen, CN, oxo, OR?, OC(O)R?, OC(O)OR?, OC(O)NRPR®, NR°R¢,
NRIC(O)R?, NRIC(0)OR?, NRIC(O)NRPR®, NRUC(O)C(O)NRPR®, NRUC(S)R?,
NRIC(S)OR?, NRIC(S)NRPRS, NRIC(NR®)NRPR®, NRIS(O)R?, NRISO2R?,
NRISO,NRPRE, C(O)R?, C(O)OR?, C(O)NRPR, C(S)R?, C(S)OR?, C(S)NRR¢,
C(NR®)NRPR®, SR?, S(O)R?, SO2R?, SO:NRPR®, Ci.6 alkyl, Ci-¢ haloalkyl, Ca.s alkenyl,
C.6 alkynyl, Cs.s xycloalkyl, Cs_s xycloalkenyl, heteroxycloalkyl c6 tir 3 dén 8 canh,
heteroxycloalkenyl ¢6 tir 3 dén 8 canh, Ce.10 aryl, Cr.11 aralkyl, va heteroaryl c6 tir 5
dén 10 canh, trong d6 mdi nhom Ci alkyl, Ca-6 alkenyl, Cz-6 alkynyl, Cs.g xycloalkyl,
Cs.g xycloalkenyl, heteroxycloalkyl c6 tir 3 dén 8 canh, heteroxycloalkenyl c6 tir 3 dén
8 canh, Ce.10 aryl, C7.11 aralkyl va heteroaryl c6 tir 5 dén 10 canh tuy y dugc thé bang
1,2, 3, 4 hoic 5 phan tir thé R,

mdi R® va R?, trong mdi trudmg hop, doc 1ap véi nhau duoc chon tir nguyén tir
hydro, nguyén tr halogen va Cy.¢ alkyl;

X dugc chon tr mot lién két, -(CHa)p-, ~(CH2)yC(O)(CHa)g-, ~(CH2),O(CHa)g,
-(CH2),S(CHz)g-, -(CH2),NRY(CH2)g-, -(CH2)pC(0)O(CHa)g-, -(CH2)p0C(O)(CHa)g,
L(CH2),NRUC(O)(CHa)q-, -(CH2),C(O)NRY(CHa)q-, -(CH2)pNRIC(O)NRY(CHy)qr,
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-(CH2),NRYSO(CH)g-, v& ~(CH2)pSO;NRYCHz)g-;

hodc hon nita, X, R? va R3, cling v6i nguyén tir cacbon ma ching lién két vao,
tao thanh vong c6 tir 5 dén 6 canh ty ¥ chira mét hodc nhidu nguyén tir khac loai dugc
chon tir nguyén tir oxy, nito va luu huynh, va tiy ¥ chira mét hoc nhiéu lién két doi,

va tiy ¥ duoc thé bang 1, 2, 3, 4 hoic 5 phéan tir thé RY;

R?, trong mdi trudng hop, doc 1ap véi nhau duoc chon tir nguyén tir hydro,
nhém Cis alkyl, Cis haloalkyl, Ca.s alkenyl, Czs alkynyl, Css xycloalkyl, Css
xycloalkenyl, heteroxycloalkyl c6 tir 3 dén 8 canh, heteroxycloalkenyl c6 tir 3 dén 8
canh, Cq.10 aryl, C7.11 aralkyl va heteroaryl co tr 5 dén 10 canh, trong d6 mdi nhém C.
¢ alkyl, Ca.6 alkenyl, Ca-¢ alkynyl, Cs.g xycloalkyl, Css xycloalkenyl, heteroxycloalkyl
6 tir 3 dén § canh, heteroxycloalkenyl c6 tur 3 dén 8 canh, Cs.10 aryl, C7.11 aralkyl va
heteroaryl cé tur 5 dén 10 canh tuy y duoc thé bﬁng 1,2,3,4hoac5 phén tir thé RE;

R® va R®, trong mdi trudng hop, doc 1ap véi nhau duge chon tr nguyén tir
hydro, nhém Ci alkyl, Ci. haloalkyl, Ca.6 alkenyl, Cz¢ alkynyl, Cs.s xycloalkyl, Cs.s
xycloalkenyl, heteroxycloalkyl c6 tir 3 dén 8 canh, heteroxycloalkenyl c6 tir 3 dén 8
canh, Ce.10 aryl, C711 aralkyl, heteroaryl co tur 5 dén 10 canh, C(O)R®, C(O)ORS,
C(O)NR'R! va SO2RE, trong d6 mdi nhém Cis alkyl, Ca-6 alkenyl, Ca.6 alkynyl, Cs-g
xycloalkyl, Cs.5 xycloalkenyl, heteroxycloalkyl c6 tir 3 dén 8 canh, heteroxycloalkenyl
c6 tir 3 dén 8 canh, Cs.10 aryl, C7.11 aralkyl va heteroaryl c6 tir 5 dén 10 canh tuy y
duoc thé bang 1, 2, 3, 4 hodc 5 phén tir thé Rf,

RY, trong mdi trudng hop, ddc 1ap véi nhau dugc chon tir nguyén tir hydro va
Ci-6 alkyl;

R®, trong mdi trudng hop, doc 1ap véi nhau duge chon tir nguyén tir hydro, CN,
OH, Ci.6 alkoxy, Ci.6 alkyl va Ci_¢ haloalkyl,

Rf, trong mdi trudng hop, ddc 1ap véi nhau dugc chon tir nguyén tir halogen,
CN, OR", OC(O)R" OC(O)ORP, OC(O)NR'RJ, NRIRJ, NRIC(O)R", NRC(O)OR",
NRIC(O)NRIR), NRIC(O)C(O)NRRJ, NRIC(S)R", NRUC(S)OR®, NRIC(S)NR'R/,
NRIC(NRYNRIRI, NRIS(O)R!, NRISO,R", NRUSO,NR'R,, C(O)RE, C(O)OR?,
C(O)NRIR), C(S)R", C(S)OR!, C(S)NR'R/, C(NR®)NR'RJ, SR:, S(O)R", SORP,
SO2NR'RJ, Cy6 alkyl, Ci-6 haloalkyl, Cz- alkenyl, Co alkynyl, Csg xycloalkyl, Cs-g
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xycloalkenyl, heteroxycloalkyl c6 tir 3 dén 8 canh, heteroxycloalkenyl c6 tir 3 dén 8
canh, Ce.10 aryl, C7.11 aralkyl va heteroaryl c¢o6 tur 5 dén 10 canh, trong d6 mdi nhém Ci-
6 alkyl, C2¢ alkenyl, Ca.6 alkynyl, Cs.g xycloalkyl, Css xycloalkenyl, heteroxycloalkyl
b tir 3 dén 8 canh, heteroxycloalkenyl c6 tir 3 dén 8 canh, Ce.10 aryl, C7.11 aralkyl va
heteroaryl ¢6 tir 5 d&n 10 canh tiy § duoc thé bing 1,2, 3, 4 hodc 5 phan tir thé RX;

hoac hai phén ttr thé Rf duoc lién két véi mot nguyén tir cacbon don, cung vé1
nguyén tir cacbon ma ca hai phz‘?m tir thé nay lién két vao, tao thanh nhém duoc chon tir

carbonyl, Cs.s xycloalkyl va heteroxycloalkyl c6 tir 3 dén 8 canh;

R¢, trong mdi truong hop, doc 1ap voéi nhau duge chon tir Cis alkyl, Cis
haloalkyl, phenyl, naphtyl, va C7.11 aralkyl, mdi ching tiy ¥ duge thé béng 1,2,3,4
hoac 5 phén tr thé duoc chon tir nguyén tir halogen, CN, OH, Ci. alkoxy, Ci.6 alkyl
va Ci.6 haloalkyl;

RY, trong mdi trudng hop, doc 14p véi nhau duoc chon tlir nguyén tir hydro,
nhém Cis alkyl, Cis haloalkyl, Czs alkenyl, Ca.s alkynyl, Cs.s xycloalkyl, Cs-s
xycloalkenyl, heteroxycloalkyl c6 tir 3 dén 8 canh, heteroxycloalkenyl c6 tir 3 dén 8
canh, Ce.10 aryl, C7.11 aralkyl va heteroaryl co tur 5 dén 10 canh, trong d6 mdi nhém Ci.
6 alkyl, Ca-6 alkenyl, Ca.6 alkynyl, C3.s xycloalkyl, Cs.s xycloalkenyl, heteroxycloalkyl
co tir 3 dén 8 canh, heteroxycloalkenyl ¢ tir 3 dén 8 canh, Ce.10 aryl, C7.11 aralkyl va
heteroaryl c6 tir 5 dén 10 canh tily ¥ dwoc thé bang 1, 2, 3, 4 hodc 5 phan tir thé R¥;

R! va RJ, trong mdi trudng hop, ddc 14p véi nhau dugce chon tir nguyén tir hydro,
nhém Ci alkyl, Cis haloalkyl, Czs alkenyl, Cas alkynyl, Cs.s xycloalkyl, Cs-s
xycloalkenyl, heteroxycloalkyl co6 tir 3 dén 8 canh, heteroxycloalkenyl c6 tir 3 dén 8
canh, Ce.10 aryl, C7.11 aralkyl, heteroaryl co tur 5 dén 10 canh, C(O)RE, va C(O)ORE,
trong d6 mdi Ci.6 alkyl, Ci-¢ haloalkyl, Ca.6 alkenyl, Ca-s alkynyl, Cs.s xycloalkyl, Cs-g
xycloalkenyl, heteroxycloalkyl c¢6 tur 3 dén 8 canh, heteroxycloalkenyl c6 tir 3 dén 8
canh, Cq.10 aryl, C7.11 aralkyl va heteroaryl c6 tur 5 dén 10 canh tiy y duoc thé bang 1,
2,3,4 hodc 5 phﬁn ttr thé dwoc chon tir nguyén tir halogen, CN, OH, Ci. alkoxy, Ci-
alkyl va Ci.¢ haloalkyl;

R, trong mdi truomg hop, ddc 1ap v6i nhau dugc chon tir nguyén tir halogen,
CN, OH, Cis alkoxy, NH,, NH(Cis alkyl), N(Cis alkyl), NHC(O)Cis alkyl,

NHC(O)Cr.11 aralkyl, NHC(0)OC. alkyl, NHC(0)OC7.11 aralkyl, OC(O)C1.6 alkyl,
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OC(0)C7.11 aralkyl, OC(O)OC1.¢ alkyl, OC(O)OC7.11 aralkyl, C(O)Ci-6 alkyl, C(O)C7.
11 aralkyl, C(O)OCi.¢ alkyl, C(O)OCr.11 aralkyl, Ci.6 alkyl, Ci-¢ haloalkyl, C2-¢ alkenyl,
va Ca.6 alkynyl, trong d6 mdi phan tir thé Cy.¢ alkyl, C2-6 alkenyl, Co.6 alkynyl, va Cr.11
aralkyl tuty § duoc thé bang 1, 2 hodc 3 phan tir thé duge chon tir OH, Cis alkoxy,
NH,, NH(Cis alkyl), N(Cis alkyl),, NHC(O)Cis alkyl, NHC(O)Cr.11 aralkyl,
NHC(0)OC 16 alkyl, va NHC(O)OC7.11 aralkyl;

hodc hai phdn tir thé R¥ duoc lién két véi mot nguyén tir cacbon don, cung véi

nguyén tir cacbon ma ca hai phan tir thé nay lién két vao, tao thanh nhém carbonyl;
m la 0, 1 hoac 2;
" n, trong mdi trudng hop, ddc 14p véi nhau 12 0, 1 hodc 2;
plao, 1 hodc 2; va
qla0, 1 hodc 2.

Trong mdt s6 phuong 4n v& hop chét c6 cong thire I, m 14 0, nghia 1a hop chat

¢6 cong thurc 11, hoac muoi dugc dung cla no:

R’l

X
-
R2 | \ N RS RG
)\ X
R3 N N R7
l,
cong thuc II

trong d6 R!, R?, R3, R*, R®, R%, R” va X nhu dugc xac dinh trong ban md ta.

Trong mot sé phwon 4an vé hop chit c6 cong thtr I, m 13 1, nghia 14 hop chat c¢6

cong thirc 111, hodc muoi dugc dyng cta no:
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R']
X
~
R2 \ N R8 Rg
l /k R
/
R3 N N

¢ R RE
cong thirc 111
trong d6 R!, R%, R3, R* R%, R® R7, R8, R va X nhu dugc x4c dinh trong ban mo ta.

Trong mdt sé phuong an vé hop chét c¢6 cong thirc I, II hoac III, mot trong 56

R3 va RS 1a nguyén tir hydro va nhom khac 1a Ci alkyl.

Trong mét s& phuong 4n v& hop chit c6 cong thirc I, IT hodc ITT, mdi R va R®

déc 1ap voi nhau 1a Cig alkyl.

Trong mdt s phuong 4n vé hop chat ¢ cong thire I, IT hodc III, mdi R’ vaR® 1

metyl.

Trong mdt sb phuong 4n, cac hop chét c6 cong thic TV(a) hoic IV(b), hoic

R1
RZ/XIKN
/K ><
R3 N T R

R4

muoi dugc dung cia nod:

cong thuc IV(a)

R1
X
e
R? ‘ Y RE RO
7
)\ R
R3 N T

R4

cong thic IV(b)
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trong d6 R!, R?, R3, R R, R¥ R’ va X nhu duge x4c dinh trong ban md ta.

Trong mét sb phuong 4n vé hop chat c6 cong thirc I, IT hoic IIT, R® va R® cling
vol nguyén to cacbon ma ching lién két vao tao thanh Css xycloalkyl, Css
xycloalkenyl, heteroxycloalkyl c6 tir 3 dén 8 canh hodc heteroxycloalkenyl ¢6 tir 3 dén
8 canh, mdi chung tuy v dugc thé béng 1, 2, 3, 4 hoac 5 phén tr thé dugc chon tur
nguyén tir halogen, CN, oxo, OR? OC(O)R? OC(O)OR?, NR’R®, C(O)R? C(O)OR?,
C(O)NRPR¢, S(O)R?, SO2R?, SO2NRPRS, Ci6 alkyl va Ci.6 haloalkyl.

Trong mdt sb phwong 4n vé hop chat ¢6 cong thic I, IT hodc ITI, RS va RS, cting
v6i nguyén tir cacbon ma chiing 1ién két vao, tao thanh Cs.¢ xycloalkyl tuy ¥ dugc thé
br?lng 1, 2, 3, 4 hoac 5 phén tr thé dugc chon tir nguyén tir halogen, CN, oxo, OR?,
OC(O)R?, OC(O)OR? NRPR®, C(O)R?, C(O)OR? C(O)NR’R®, S(O)R?, SOsR?
SO,NRPRS, C1.6 alkyl va Ci.¢ haloalkyl.

Trong mdt s phuong 4n v& hop chat ¢6 cong thic I, IT hodc 111, R® va RS, cing
v6i nguyén tir cacbon ma ching lién két vao, tao thanh xyclopropyl, xyclobutyl,
xyclopentyl hodc xyclohexyl, mdi ching tiy ¥ dwoc thé bang 1, 2, 3, 4 hoic 5 phan tir
thé duoc chon tir nguyén tir halogen, CN, oxo, OR? OC(O)R?, OC(O)OR?, NR°R¢,
C(O)R?, C(O)OR?, C(O)NRPRS, S(O)R? SO2R? SO:NR°R®, Cis alkyl va Cis
haloalkyl.

Trong mdt ) phuong an vé hop chét ¢ cong thie I, II hodc III, R® va R®, cing
v6i nguyén tir cacbon ma chung lién két vao, tao thanh xyclobutyl tiry ¥ duogc thé bang
1,2, 3, 4 hodc 5 phan tir thé dugc chon tir nguyén tir halogen, CN, oxo, OR?, OC(O)R?,
OC(0O)OR?, NRPR®, C(O)R?, C(O)OR?, C(O)NRPR®, S(O)R?, SO2R?, SO:NRPR, Ci.s
alkyl va Ci.¢ haloalkyl.

Trong mot sb phwong an vé hop chét ¢6 cong thirc I, IT hodc III, RS va RS, cung
v6i nguyén tir cacbon ma chung lién két vao, tao thanh xyclobutyl dugc thé bang mot
ph?m tr thé duoc chon tir nguyén t halogen, CN, oxo, OR? OC(O)R?, OC(O)OR?,
NRPR¢, C(O)R?, C(O)OR?, C(O)NRPR®, S(O)R?, SO2R?, SONRPRE, Ci alkyl va Cis
haloalkyl, trong dé phén tir thé nay va R7 ¢6 cAu hinh trans so véi nhau ¢ trong vong

xyclobutyl.

Trong mét s6 phuong 4n vé hop chét ¢ cong thirc I, IT hodc I1I, R® va RS, cling
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v6i nguyén tir cacbon ma ching lién két vao, tao thanh xyclobutyl dugc thé bang mot
phan tir thé dwoc chon tir nguyén tir halogen, CN, oxo, OR?, OC(O)R?, OC(O)OR?,
NRPR¢, C(O)R?, C(O)OR?, C(O)NRPR, S(O)R?, SO2R?, SO.NRPRS, Ci alkyl va Ci-s
haloalkyl, trong d6 phan tir thé nay va R7 c6 cAu hinh cis so véi nhau & trong vong

xyclobutyl.

Trong mét s phwong an, cac hogp chét c6 cong thirc V(a) hodc V(b), hodc mubi

dugc dung cua no:

R1

RT R
X
re” 1 Y
)\
R3 N N R’
L
cong thuc V(a)

R3

R1
X
v
R2 \ N RS RQ
| ;
/
N N
L
R™ R"

cong thirc V(b)

trong d6 R™ va R® dc 14p v6i nhau duge chon tir nguyén tir hydro, nguyén tr halogen
va Ci6 alkyl, va R!, R?, R3, R R7, R8, R? va X nhu duoc xac dinh trong ban mo ta.

Trong mdt s phuong an vé& hop chét c6 cong thie V(a) hodc V(b), mdi R™ va

R™ 1a nguyén tr hydro.

Trong mot s6 phwong 4n cac hop chét c6 cong thirc V(a) hodc V(b), mdi R™ va

R" 1a nguyén tir halogen.
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Trong mot s6 phuong 4n cic hop chat c6 cong thirc V(a) hodc V(b), mdi R™ va

R" 1a nguyén tr flo.

Trong mdt s6 phuong an, cac hop chét c6 cong thitc V(a) hoic V(b), mdt trong
s6 R™ va R® 14 nguyén tir hydro va nhém con lai 12 nguyén tir halogen. Trong mdt 5O
phuong 4n vé cac hop chit nay, nguyén ti halogen va R’ c6 c4u hinh trans so v6i nhau
& trong vong xyclobutyl. Trong mot s6 phuong 4n vé cac hop chit nay, nguyén ti

halogen va R7 ¢é cAu hinh cis so v6i nhau & trong vong xyclobutyl.

Trong mdt s6 phuong an, cac hop chét c6 cong thitc V(a) hodc V(b), mdt trong
s6 R™ va R® 1a nguyén tir hydro va nhém con lai 1a nguyén tir flo. Trong mot s6
phuong an vé cac hop chat nay, flo va R7 ¢6 ciu hinh trans so véi nhau & trong vong
xyclobutyl. Trong mét s6 phuong an vé cac hop chét nay, nguyén tir flo va R7 ¢6 cau

hinh cis so v6i nhau ¢ trong vong xyclobutyl.

Trong mdt sb phuong an v& hop chét c6 cong thirc I, 11 hodc 111, R® va R®, cing
véi nguyén tir cacbon ma ching lién két vao, tao thanh heteroxycloalkyl co tir 3 dén 6
canh, mdi ching tuy ¥ duoc thé béng 1,2, 3, 4 hoac 5 phﬁn tir thé phﬁn ttr thé duoc
chon tir nguyén tir halogen, CN, oxo, OR? OC(O)R? OC(O)OR?, NRPR¢, C(O)R?,
C(0)OR?, C(O)NRPR®, S(O)R?, SO2R?, SO:NRPRC, Ci6 alkyl va Ci.6 haloalkyl.

Trong mdt s& phuong 4n v& hop chét c6 cong thic I, 1T hodc 111, R® va R®, cing
véi nguyén tir cacbon ma ching lién két vao, tao thanh ziridin, azetidin, pyrolidin,
oxiran, oxetan hodc tetrahydrofuran, méi ching tiy y duge thé béng 1,2, 3,4 hoac 5
phén tit thé dugc chon tur nguyén tir halogen, CN, oxo, OR?, OC(O)R? OC(O)OR?,
NRPR¢, C(O)R?, C(O)OR?, C(O)NRPR¢, S(O)R?, SO2R?, SO.NRPRS, Ci6 alkyl va Cis
haloalkyl.

Trong mot s phuong an vé hop chit c6 cong thic I, 1T hodc III, mdi R® va R
are doc 1ap v6i nhau 13 Ci.6 alkyl, hodc R® va R® cing vdi nguyén tir cacbon ma ching
lién két vao tao thanh Cs.s xycloalkyl, Cs.s xycloalkenyl, heteroxycloalkyl c¢6 tir 3 dén
8 canh hoac heteroxycloalkenyl c6 tir 3 dén 8 canh, mdi chung tuy y duoc thé béng 1,
2, 3, 4 hodc 5 phan tir thé duoc chon tir nguyén tir halogen, CN, oxo, OR?, OC(O)R?,
OC(0)OR?, NRPR¢, C(O)R?, C(O)OR?, C(O)NRPR®, S(O)R?, SO2R?, SO:NRPRC, Ci-
alkyl va Ci.¢ haloalkyl.
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Trong mdt sb phuong an vé hop chét ¢o cong thuc I, II hodc II1, mdi RS vaR61a
metyl, hoic R® va RS cing v&i nguyén tir cacbon ma chiing lién két vao tao thanh Cs.g
xycloalkyl, Css xycloalkenyl, heteroxycloalkyl c6 tr 3 dén 8 canh hoic
heteroxycloalkenyl c6 tur 3 dén 8 canh, mdi chung tuy y duge thé béng 1,2,3,4hoac 5
phdn tir thé dugc chon tir nguyén tir halogen, CN, oxo, OR?, OC(O)R?, OC(O)OR?,
NRPR¢, C(O)R?, C(O)OR?, C(O)NRPR®, S(O)R?, SO2R?, SO:NRR, Ci.6 alkyl va Cis
haloalkyl.

Trong mot sé phwong an v& hop chat c6 cong thire I, IT hoge 111, mdi R va R
ddc 1ap véi nhau 1a Ci alkyl, hodc R® va R®, cing véi nguyén tir cacbon ma ching
lien két vao, tao thanh xyclopropyl, xyclobutyl, xyclopentyl hoic xyclohexyl, mdi
chung tuy y dugce thé bé‘mg 1, 2, 3, 4 hoac 5 phén tir thé dwoc chon tir nguyén tir
halogen, CN, oxo, OR?, OC(O)R?, OC(O)OR? NRPR¢, C(O)R?, C(O)OR?, C(O)NRRS,
S(O)R?, SO2R?, SO2NRPR®, Ci.6 alkyl va Ci.¢ haloalkyl.

Trong mdt sé phuong 4n vé hop chat c¢6 cong thirc I, IT hogc 11T, mdi R® va R¢ 1a
metyl, hodc R va R, cling v&i nguyén tir cacbon ma chung lién két vao, tao thanh
xyclobutyl tiy § dugc thé bang 1, 2, 3, 4 hodc 5 phan tir thé dugc chon tir nguyén tir
halogen, CN, oxo, OR?, OC(O)R?, OC(O)OR?, NRPR®, C(O)R?, C(O)OR?, C(O)NRRS,
S(O)R?, SO2R?, SO:NRPR®, Ci.6 alkyl va Ci.6 haloalkyl.

Trong mot sb phwong an vé& hop chit c¢6 cong thuc I, 11, 111, IV(a), IV(b), V(a)
hodc V(b), R7 dugc chon tir Csg xycloalkyl, Csg xycloalkenyl, heteroxycloalkyl co tu
3 dén 8 canh, heteroxycloalkenyl c6 tir 3 dén 8 canh, Ce.10 aryl va heteroaryl c6 tir 5
dén 10 canh, mdi chung tuy y duoc thé béng 1,2, 3,4 hoac 5 ph'?ln tt thé dugce chon tir
nguyén tr halogen, CN, oxo, OR?, OC(O)R?, OC(O)OR? OC(O)NR°R¢, NR'R",
NRIC(O)R?, NRIC(O)OR?, NRIC(O)NRPR®, NRIUC(O)C(O)NRPRY, NRIC(S)R?,
NRIC(S)OR?, NRIC(S)NRPR®, NRIC(NR®)NRPR®, NRUS(O)R?,  NRISO2R?,
NRISO,NRPRe, C(O)R?, C(O)OR?, C(O)NRPR®, C(S)R?, C(S)OR? C(S)NRRS,
C(NR®)NRPR¢, SR?, S(O)R?, SO2R?, SO,NRPR®, Ci. alkyl, Ci.6 haloalkyl, Ca.s alkenyl,
Ca-6 alkynyl, Cs.3 xycloalkyl, Cs.s xycloalkenyl, heteroxycloalkyl c6 tir 3 dén 8 canh,
heteroxycloalkenyl c6 tu 3 dén 8 canh, Cs.10 aryl, C7.11 aralkyl, va heteroaryl cé tir 5
dén 10 canh, trong d6 mdi nhom Ci.6 alkyl, C26 alkenyl, Ca-s alkynyl, Cs.g xycloalkyl,
Cs.s xycloalkenyl, heteroxycloalkyl c6 tir 3 dén 8 canh, heteroxycloalkenyl ¢6 tir 3 dén
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8 canh, Cq¢.10 aryl, C7.11 aralkyl va heteroaryl c6 tu 5 dén 10 canh tuy ¥ dwoc thé bang
1,2, 3, 4 hoic 5 phan tir thé Rf.

Trong mdt s& phuwong 4n vé hop chét co cong thire T, 1, III, IV(a), IV(b), V(a)
hodc V(b), R7 1a phenyl tiy § duoc thé bing 1, 2, 3, 4 hodc 5 phan tir thé dugc chon tir
nguyén ti halogen, CN, oxo, OR?, OC(O)R?, OC(O)OR? OC(O)NR’R‘, NRR,
NRIC(O)R?, NRUC(O)OR?, NRIC(O)NRPR, NRIC(O)C(O)NRPR®, NRUC(S)R?,
NRIC(S)OR?, NRIC(S)NRPR®, NRUC(NR®)NRPR®, NRIS(O)R?, NRISO.R?,
NRISO,NRPRY, C(O)R?, C(O)OR?, C(O)NRPRS, C(S)R?, C(S)OR?, C(S)NR°RS,
C(NR®)NRPRS, SR?, S(O)R?, SO,R?, SO2NRPR®, Ci6 alkyl, C1.6 haloalkyl, C-6 alkenyl,
Ca.6 alkynyl, Csg xycloalkyl, Cs.s xycloalkenyl, heteroxycloalkyl cé tir 3 dén 8 canh,
heteroxycloalkenyl c6 tir 3 dén 8 canh, Ce.10 aryl, C7.11 aralkyl, va heteroaryl ¢6 tir 5
dén 10 canh, trong @6 mdi nhom Ci.6 alkyl, Ca.6 alkenyl, Ca- alkynyl, Css xycloalkyl,
Cs.s xycloalkenyl, heteroxycloalkyl c6 tir 3 dén 8 canh, heteroxycloalkenyl c6 tir 3 dén
8 canh, Cg.10 aryl, C7.11 aralkyl va heteroaryl co tu 5 dén 10 canh tuy ¥ duoc thé bﬁng
1,2, 3, 4 hodc 5 phan tir thé RY.

Trong mot sb phwong én, cac hop chit c6 cong thirc VI, hodc mudi dugce dung

cua no:
R1
_ X
R2 X N = |
‘ | (R,
= (CRE®RY),,
R3 N N A

l4 R® R®
cong thirc VI

trong d6 r1a 0, 1, 2, 3 hodc 4, va R!, R%, R3, R, R°, R®, R®, R, RY, X va m nhu duoc

xac dinh trong ban mo ta.

Trong mdt sb phwong 4n, cac hop chat c6 cong thic VII(a) hodc VII(b), hoic

muoi dugc dung cua no:
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R1
X
re” | Y
/k
RS N N X
| I (R,
R* /
cong thic VII(a)
R1
X
Rz/ \ N RB R9 I
‘ )\ — R0,
3 P XN
R N N
l,
cong thuc VII(b)

trong d6 r 12 0, 1, 2, 3 hodc 4, va R', R?, R3, R% R, R, Rf va X nhu dugc xac dinh
trong ban mo ta.

Trong mot s6 phuong 4n, cac hop chét c6 cong thic VIII(a) hodc VII(b), hodc
mudi duge dung cia no:

R1

RM RN
X
rRe” ‘ Y
/k
R3 N N \
| ' —— (R,
4
R =
cong thue VIII(a)
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R1
X
R2 -~ X N RS R? =4
I
| _|_(Rf)r
, / \
R N N
l
R™ R"
cong thure VIII(b)

trong d6 R™ va R® ddc 14p véi nhau duoc chon tir nguyén tir hydro, nguyén tur halogen
va Cre alkyl; 112 0, 1, 2, 3 hodc 4; va R}, R?, R3, R, R®, RY, Rf va X nhu duoc xéac

dinh trong ban mo ta.

Trong mét s§ phuong 4n vé hop chét c6 cong thie VITI(a) hogc VIII(b), mdi R™
va R 1a nguyén tir hydro.

Trong mdt s& phwong an cic hop chét c6 cong thirc VIII(a) hodc VIII(b), mdi
R™ va R"1a nguyén tir halogen.

Trong mdt s& phuwong an cic hop chét c6 cong thic VIII(a) hoic VIII(b), mdi
R™ va R" 1a nguyén tu flo.

Trong mot s6 phuong 4n cac hop chét c¢6 cong thirc VIII(a) hodc VII(b), mot
trong cdc nhém R™ va R” 1a nguyén tir hydro va nhém con lai 1a nguyén ti halogen.
Trong mdt sé phuong 4n vé cac hop chét nay, nguyén tir halogen va vong phenyl ¢6
cAu hinh #rans so voi nhau & trong vong xyclobutyl. Trong mot sd phuong 4n vé cac
hop chit nay, nguyén tir halogen va vong phenyl c6 c4u hinh cis so véi nhau & trong

vong xyclobutyl.

Trong mdt sé phuwong 4n cac hop chit c¢6 cong thic VIII(a) hode VIII(b), mot
trong cidc nhom R™ va R™ 12 nguyén tir hydro va nhém con lai 1a nguyén ti flo. Trong
mdt sb phuong 4n vé cac hop chét nay, nguyén tir flo va vong phenyl c6 cau hinh trans
so v6i nhau ¢ trong vong xyclobutyl. Trong mot s6 phuong 4n vé cac hop chit nay,

nguyén t flo va vong phenyl c6 cAu hinh cis so véi nhau & trong vong xyclobutyl.

Trong mdt s& phuong 4n vé hop chat c6 cong thire I, I1, 111, IV(a), IV(b), V(a)
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ho#c V(b), R dugc chon tt phenyl, 2-flophenyl, 3-flophenyl, 2, 4-diflophenyl, 3,4-
diflophenyl, 3,5-diflophenyl, 4-flophenyl, 2-clophenyl, 3-clophenyl, 4-clophenyl, 2, 4-
diclophenyl, 3,4-diclophenyl, 3,5-diclophenyl, 2-metylphenyl, 3-metylphenyl, 2, 4-
dimetylphenyl, 3,4-dimetylphenyl, 3,5-dimetylphenyl, 2-(hydroxymetyl)phenyl, 3-
(hydroxymetyl)phenyl, 4-(hydroxymetyl)phenyl, 2-(aminometyl)phenyl, 3-
(aminometyl)phenyl, 4-(aminometyl)phenyl, 2-phenol, 3-phenol, 4-phenol, 2-
metoxyphenyl, 3-metoxyphenyl, 4-metoxyphenyl, 2-diflometoxyphenyl, 3-
diflometoxyphenyl, 4-diflometoxyphenyl, 2-triflometoxyphenyl, 3-
triflometoxyphenyl, 4-triflometoxyphenyl, 2-xyanophenyl, 3-xyanophenyl, 4-
xyanophenyl, 2-benzamin, 3-benzamit, 4-benzamit, N-mehtyl-2-benzamin, N-metyl-3-
benzamit, N-metyl-4-benzamit, N,N-dimetyl-2-benzamin, N,N-dimetyl-3-benzamit, va

N,N-dimetyl-4-benzamit.

Trong mdt sb phuong an vé hop chét c6 cong thirc I, 11, 111, IV(a), IV(b), V(a)
hogic V(b), R7 1 heteroaryl ¢6 tir 5 dén 10 canh tiy y dugc thé bang 1, 2, 3, 4 hodc 5
phén tir thé dugc chon tir nguyén tir halogen, CN, oxo, OR?, OC(O)R?, OC(O)OR?,
OC(O)NRPR¢, NRPR¢, NRIC(O)R?, NRUC(O)OR?, NRIC(O)NR’R¢,
NRUC(0)C(O)NRPRE, NRUC(S)R?, NRIC(S)OR?, NRIC(S)NRPR®, NRIC(NR?)NR'R¢,
NRIS(0)R?, NRISOR?, NRISO,NRPR®, C(O)R?, C(O)OR?, C(O)NRR?, C(S)R?,
C(S)OR?, C(S)NRPR¢, C(NR®)NRPR®, SR?, S(O)R?, SO;R?, SO2NRPRS, Ci.6 alkyl, Ci-6
haloalkyl, Cass alkenyl, Cz.6 alkynyl, Cs.g xycloalkyl, Cs.s xycloalkenyl,
heteroxycloalkyl c6 tu 3 dén 8 canh, heteroxycloalkenyl c6 tur 3 dén 8 canh, Cs.10 aryl,
C7.11 aralkyl, va heteroaryl co tir 5 dén 10 canh, trong 36 mdi nhém Ci.6 alkyl, Ca-s
alkenyl, Cz.¢ alkynyl, Cs-g xycloalkyl, Cs.s xycloalkenyl, heteroxycloalkyl c6 tur 3 dén 8
canh, heteroxycloalkenyl c6 tur 3 dén 8 canh, Ce.10 aryl, C7.11 aralkyl va heteroaryl c6
tir 5 dén 10 canh tiy ¥ duoc thé bing 1, 2, 3, 4 hodc 5 phan tir thé R'.

Trong mdt s phuong 4n vé hop chit c6 cong thire I, 11, 111, IV(a), IV(b), V(a)
ho#c V(b), R7 1a pyrityl tuy y duoc thé béng 1,2, 3,4 hoac 5 phﬁn tur thé du:qc_: chon tur
nguyén tr halogen, CN, oxo, OR? OC(O)R?, OC(O)OR?, OC(O)NR°R‘, NR'R®,
NR!C(O)R?, NRUC(O)OR?, NRUC(O)NRPR®, NRIC(O)C(O)NR'R®, NRUC(S)R?
NRUC(S)OR?,  NRIC(S)NRPRS, NRIC(NRYNRPRY, NRIS(O)R?, NRISO.R?,
NRUSO,NRPR®, C(O)R?, C(O)OR?, C(O)NRPRS, C(S)R?, C(S)OR? C(S)NR°RC,
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C(NR®)NRPR®, SR?, S(O)R?, SO2R?, SO;NRPR®, Cy alkyl, Ci.¢ haloalkyl, C2 alkenyl,
Ca6 alkynyl, Css xycloalkyl, Cs.s xycloalkenyl, heteroxycloalkyl c6 tur 3 dén 8 canh,
heteroxycloalkenyl c6 tir 3 dén 8 canh, Ce.10 aryl, C7.11 aralkyl, va heteroaryl c6 tir 5
dén 10 canh, trong d6 mdi nhém Ci.6 alkyl, C2. alkenyl, Ca-6 alkynyl, Cs.s xycloalkyl,
Cs.3 xycloalkenyl, heteroxycloalkyl c6 tir 3 dén 8 canh, heteroxycloalkenyl c6 tir 3 dén
8 canh, Ce.10 aryl, C7.11 aralkyl va heteroaryl c6 tir 5 dén 10 canh tity ¥ dwoc thé bang
1,2, 3, 4 hoic 5 phan tir thé R,

Trong mdt sé phuong 4n vé hop chat c6 cong thie I, 11, 111, IV(a), IV(b), V(a)
hoic V(b), R” dugc chon tir 2-pyrityl, 3-pyrityl va 4-pyrityl, mdi ching tuy ¥ duoc thé
bé'lng 1,2,3,4hoac 5 ph?m tir thé duge chon tur nguyén ti halogen, CN, oxo, OR?,
OC(0O)R?, OC(0)OR?, OC(O)NRPR®, NRPR¢, NRIC(O)R?, NRC(O)OR?,
NRIC(O)NRPRS, NRYC(0O)C(O)NRPR®, NRUC(S)R?, NRIC(S)OR?, NRIC(S)NRR®,
NRIC(NR®)NRPR®, NRIS(O)R?, NRISO2R?, NRISO,NRPR¢, C(O)R?, C(O)OR?,
C(O)NRPR®, C(S)R?, C(S)OR?, C(S)NRPR®, C(NR®)NRPR®, SR?, S(O)R?, SO2R?,
SO2NRPR¢, Ci.6 alkyl, Ci-6 haloalkyl, Ca.s alkenyl, Cz-6 alkynyl, Cs.6 xycloalkyl, Cs.
xycloalkenyl, heteroxycloalkyl co tir 3 dén 6 canh, heteroxycloalkenyl c6 tir 3 dén 6
canh, phenyl, naphtyl, C7.11 aralkyl, va heteroaryl co tur 5 dén 10 canh, trong d6 mdi
nhom Ci6 alkyl, Ca.6 alkenyl, C2-6 alkynyl, Cs_s xycloalkyl, Cs.s xycloalkenyl,
heteroxycloalkyl co tur 3 dén 8 canh, heteroxycloalkenyl c6 tir 3 dén 8 canh, Ce.10 aryl,
C7.11 aralkyl va heteroaryl c6 tir 5 dén 10 canh tiry y duoc thé bang 1, 2, 3, 4 hoic 5
phén tir thé Rf.

Trong mot $6 phuong an, cac hop chét co cong thirc IX, hodc mudi duoc dung

cua no:
R‘l
/x
R2 X N = |
‘ | (R,
P (CRERY), R )
R3 N N/ N
l4 RS RS
cong thue IX

trong d6 r 12 0, 1, 2, 3 hodc 4, va R, R?, R®, R* R’ RS, R®, R’ Rf, X va m nhu dugc
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xac dinh trong ban mo ta.

Trong mét sé phwong 4n, cac hop chét c6 cong thic X(a) hoic X(b), hodc mudi

dugc dung cua no:

R1
X
re” I Xy
)\
R® N N X
| | =
R N \/
cong thirc X(a)
R‘I
RZ/ §
R3

cong thirc X(b)

trong d6 r 12 0, 1, 2, 3 hodc 4, va R!, R%, R%, R%, R%, R’, Rf va X nhu dugc xic dinh

trong ban mo ta.

Trong mot s6 phuong 4n, cac hop chét c6 cong thirc XI(a) hodc XI(b), hoac
mudi duge dung cta nd:

R R™ R"

X
re” ‘ Xy
)\
R® N N X
IL " \/
cong thire XI(a)
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R2

R3

cong thue XI(b)

trong d6 R™ va R® doc 1ap véi nhau duoce chon tir nguyén tir hydro, nguyén tir halogen
va Cis alkyl; r 12 0, 1, 2, 3 hodc 4; va R!, R%, R3, R R, R%, Rf va X nhu duogc xé4c

dinh trong ban mo ta.

Trong mdt sb phwong 4n vé hop chat c6 cong thire XI(a) hogc XI(b), mdi R™ va
R™ 1a nguyén t hydro. '

Trong mot s6 phuong 4n cac hop chit c6 cong thic XI(a) hoic XI(b), mdi R™
va R" 1a nguyén tir halogen.

Trong mdt sb phuong an cac hop chét c6 cong thic XI(a) hodc XI(b), mdi R™
va R" 1a nguyén ti flo.

Trong mot s6 phuong 4n cac hop chit c6 cong thirc XI(a) hodc XI(b), mdt trong
cac nhom R™ va R® 1a nguyén tt hydro va nhém con lai 14 nguyén tir halogen. Trong
mdt sb phuong 4n v& cac hop chét nay, nguyén tir halogen va vong pyrityl c6 céu hinh
trans so v6i nhau & trong vong xyclobutyl. Trong mot s6 phuong an vé céc hop cht
nay, nguyén tu halogen va vong pyrityl co ciu hinh cis so véi nhau & trong vong

xyclobutyl.

Trong mot sé phuong an cac hop chit c6 cong thirc XI(a) hodc XI(b), mot trong
cac nhém R™ va R® 1a nguyén tr hydro va nhom con lai 1a nguyén tir flo. Trong mot 56
phuong 4n vé cac hop chét nay, nguyén tir flo va vong pyrityl ¢6 cau hinh trans so véi
nhau ¢ trong vong xyclobutyl. Trong mot s6 phwong 4n vé céc hop chit nay, nguyén

tir flo va vong pyrityl c6 cau hinh cis so v6i nhau & trong vong xyclobutyl.

Trong mdt s6 phuong an vé hop chat c¢6 cong thic I, I, 111, IV(a), IV(b), V(a)
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hoic V(b), R7 duoc chon tlr pyrit-2-yl, 3-flo-pyrit-2-yl, 4-flo-pyrit-2-yl, 5-flo-pyrit-2-
yl, 6-flo-pyrit-2-yl, 3-clo-pyrit-2-yl, 4-clo-pyrit-2-yl, 5-clo-pyrit-2-yl, 6-clo-pyrit-2-yl,
3-xyano-pyrit-2-yl, 4-xyano-pyrit-2-yl, 5-xyano-pyrit-2-yl, 6-xyano-pyrit-2-yl,
3-metyl-pyrit-2-yl, 4-metyl-pyrit-2-yl, 5-metyl-pyrit-2-yl, 6-metyl-pyrit-2-yl,
3-diflometyl-pyrit-2-yl, 4-diflometyl-pyrit-2-yl, 5-diflometyl-pyrit-2-yl, 6-diflometyl-
pyrit-2-yl, 3-triflometyl-pyrit-2-yl, 4-triflometyl-pyrit-2-yl, 5-triflometyl-pyrit-2-yl, 6-
triflometyl-pyrit-2-yl, 3-hydroxymetyl-pyrit-2-yl, 4-hydroxymetyl-pyrit-2-yl,
5-hydroxymetyl-pyrit-2-yl, 6-hydroxymetyl-pyrit-2-yl, 3-aminometyl-pyrit-2-yl,
4-aminometyl-pyrit-2-yl, 5-aminometyl-pyrit-2-yl, 6-aminometyl-pyrit-2-yl,
3-hydroxy-pyrit-2-yl, 4-hydroxy-pyrit-2-yl, 5-hydroxy-pyrit-2-yl, 6-hydroxy-pyrit-2-
yl, 3-metoxy-pyrit-2-yl, 4-metoxy-pyrit-2-yl, 5S-metoxy-pyrit-2-yl, 6-metoxy-pyrit-2-
yl, 3-diflometoxy-pyrit-2-yl, 4-diflometoxy-pyrit-2-yl, 5-diflometoxy-pyrit-2-yl,
6-diflometoxy-pyrit-2-yl, 3-triflometoxy-pyrit-2-yl, 4-triflometoxy-pyrit-2-yl,
5-triflometoxy-pyrit-2-yl, 6-triflometoxy-pyrit-2-yl, 3-metylthio-pyrit-2-yl,
4-metylthio-pyrit-2-yl, 5-metylthio-pyrit-2-yl, 6-metylthio-pyrit-2-yl, 3-carboxamit-
pyrit-2-yl, 4-carboxamit-pyrit-2-yl, 5- carboxamit-pyrit-2-yl, 6- carboxamit-pyrit-2-yl
va 3-flo-6-metyl-pyrit-2-yl.

Trong mdt sé phuong 4n vé hop chat c6 cong thic I, T1, IIT, TV(a), IV(b), V(a)
ho#c V(b), R7 duoc chon tir pyrit-3-yl, 2-flo-pyrit-3-yl, 4-flo-pyrit-3-yl, 5-flo-pyrit-3-
yl, 6-flo-pyrit-3-yl, 2-clo-pyrit-3-yl, 4-clo-pyrit-3-yl, 5-clo-pyrit-3-yl, 6-clo-pyrit-3-yl,
2-xyano-pyrit-3-yl, 4-xyano-pyrit-3-yl, 5-xyano-pyrit-3-yl, 6-xyano-pyrit-3-yl,
2-metyl-pyrit-3-yl, 4-metyl-pyrit-3-yl, 5-metyl-pyrit-3-yl, 6-metyl-pyrit-3-yl,
2-diflometyl-pyrit-3-yl, 4-diflometyl-pyrit-3-yl, 5-diflometyl-pyrit-3-yl, 6-diflometyl-
pyrit-3-yl, 2-triflometyl-pyrit-3-yl, 4-triflometyl-pyrit-3-yl, 5-triflometyl-pyrit-3-yl, 6-
triflometyl-pyrit-3-yl, 2-hydroxymetyl-pyrit-3-yl, 4-hydroxymetyl-pyrit-3-yl,
5-hydroxymetyl-pyrit-3-yl, 6-hydroxymetyl-pyrit-3-yl, 2-aminometyl-pyrit-3-yl,
4-aminometyl-pyrit-3-yl, 5-aminometyl-pyrit-3-yl, 6-aminometyl-pyrit-3-yl,
2-hydroxy-pyrit-3-yl, 4-hydroxy-pyrit-3-yl, 5-hydroxy-pyrit-3-yl, 6-hydroxy-pyrit-3-
yl, 2-metoxy-pyrit-3-yl, 4-metoxy-pyrit-3-yl, 5-metoxy-pyrit-3-yl, 6-metoxy-pyrit-3-
yl, 2-diflometoxy-pyrit-3-yl, 4-diflometoxy-pyrit-3-yl, 5-diflometoxy-pyrit-3-yl,
6-diflometoxy-pyrit-3-yl, 2-triflometoxy-pyrit-3-yl, 4-triflometoxy-pyrit-3-yl,
5-triflometoxy-pyrit-3-yl, 6-triflometoxy-pyrit-3-yl, 2-metylthio-pyrit-3-yl,
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4-metylthio-pyrit-3-yl, 5-metylthio-pyrit-3-yl, 6-metylthio-pyrit-3-yl, 2-carboxamit-
pyrit-3-yl, 4-carboxamit-pyrit-3-yl, 5- carboxamit-pyrit-3-yl va 6- carboxamit-pyrit-3-yl.

Trong mdt s6 phuong 4n vé hop chat cé cong thire I, T1, IIL, TV(a), IV(b), V(a),
V(b), VI, VII(a), VII(b), VIII(a), VIII(b), IX, X(a), X(b), XI(a) hoac XI(b), X dugc
chon tir mét lién két, -(CHa)p-, ~(CH2),C(0)(CHa)q-, -(CH2),O(CHz)g-, -
(CH.),S(CH2)q-, -(CH2)pNRYCHz)q-, -(CH2),C(0)O(CHz)g-, -(CH2),OC(O)(CHz)q-,
~(CH.),NRYC(0)(CH2)q-, -(CH2),C(O)NRY(CHa)q-, -(CH2),NR*C(O)NRY(CHa)q-,
-(CH2),NRISO,(CH2)g-, va -(CH2),SO2NRY(CH2)q-.

Trong mdt s6 phwong an vé hop chit ¢6 cong thire I, 11, 111, IV(a), IV(b), V(a),
V(b), VI, VII(a), VII(b), VIII(a), VIII(b), IX, X(a), X(b), XI(a) hodc XI(b), X 1a mdt
lién két.

Trong mot sé phuong an, hop chét c6 cong thire XII(a), XII(b), XII(c), XII(d),
X1I(e), XII(f), XI(g), XII(h), XII(i), XII(j), XI(k), XII(1), XII(m), XII(n) hodc XII(o),

hodc muoi duoc dung cua nd:

R1

R2

]

)\ (CR°R%)n, R
K

R4 R5 R6

cong thic XII(a)

R1
R IK N
/k ><
RS N T R’
R4

cong thtrc XII(b)
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R1
R2
| \ N R8 R
)\ R
R3 N T

R4
cong thue XII(c)
R RM RM
R2
B
)\
RS N N Y
’
cong thire XII(d)
R’l
RZ
‘ \ N RB R9
/K R
R® N N
l,
R™ R"
cong thue XlII(e)
R1
RZ
\ N /
\ —ll_(Rf)r
= (CRERY),
R3 N N X
14 R® R®
cong thue XII(f)
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R1
RZ
B
/k
R3 N N X
| ‘ —— R,
R* =
cong thue XII(g)
R1
RZ
\ N R8 R9 |
| I (R,
=
R3 N N ~
l,
cong thuc XII(h)
R’ RM R"
R2
B
)\
R3 N N X
I , —— R,
R* P
cong thic XII(1)
R1
R2
X N RS R? / |
| T
= X
R3 N N
l,
RM R"
cong thuc XII(j)
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R1
RZ
Xy = |
‘ | (R"),
= (CR®RY),, R )
R3 N N/ N
Fli“ R® R®
cong thire XII(k)
R1
R2
]
)\ '
RS N N X
| %
R4 N V
cong thue XII(1)
R1
R2
R3
cong thirc XII(m)
]
R R™M R"
R2
B
)\
R® N T X

R* NV

cong thue XII(n)
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cong thuc XII(0)

trong d6 R!, R2, R? R* R’ RS R, R%, R’, Rf, R™, R™, m va r nhu dugc xac dinh trong
ban mo ta.

Trong mot sb phuwong 4n vé hop chét co cong thic I, I, 111, IV(a), IV(b), V(a),
V(b), VI, VII(a), VII(b), VIII(a), VII(b), IX, X(a), X(b), XI(a) hodc XI(b), X 1a -O-.

Trong mét s& phuong 4n vé hop chit ¢6 cong thic I, 11, 111, IV(a), IV(b), V(a),
V(b), VI, VII(a), VII(b), VIII(a), VIII(b), IX, X(a), X(b), XI(a) hodc XI(b), X duoc
chon tir -CH20- va -OCHa-.

Trong mot sb phuong 4n v& hop chét c6 cong thic L, I1, 111, IV(a), IV(b), V(a),
V(b), VI, VII(a), VII(b), VII(a), VIII(b), IX, X(a), X(b), XI(a) hodc XI(b), X 1a -NR’-.

Trong mdt s6 phwong 4n v& hop chit c6 cong thire T, T1, 111, IV(a), IV(b), V(a),
V(b), VI, VII(a), VII(b), VIII(a), VIII(b), IX, X(a), X(b), XI(a) hoac XI(b), X duoc
chon tir -CH,NRY- va -NRICH,-.

Trong mot $6 phuong an vé hop chét c6 cong thuce I, 11, 111, IV(a), IV(b), V(a),
V(b), VI, VII(a), VII(b), VIII(a), VII(b), IX, X(a), X(b), XI(a) hodc XI(b), X duogc
chon tir -NRIC(O)- va -C(O)NR{-.

Trong mot sb phuong 4n vé hop chit co cong thic L, I, 111, IV(a), IV(b), V(a),
V(b), VI, VII(a), VII(b), VIII(a), VIII(b), IX, X(a), X(b), XI(a) hodc XI(b), X duogc
chon tir -CH>NRUC(O)- va -C(O)NR!CH>-.

Trong mot s6 phuong 4n vé hop chat cé cong thire I, 1, 111, IV(a), IV(b), V(a),
V(b), VI, VII(a), VII(b), VIII(a), VIII(b), IX, X(a), X(b), XI(a), XI(b), XII(a), XIL(b),
X1I(c), XII(d), X1I(e), XII(f), XII(g), XII(h), XII(i), XII(j), XTI(k), XII(1), XII(m),
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XII(n) hodc XII(0), R? dugc chon tir Cs.s xycloalkyl, Cs.s xycloalkenyl,
heteroxycloalkyl cé tir 3 dén 8 canh, heteroxycloalkenyl c6 tir 3 dén 8 canh, Ce.10 aryl
va heteroaryl c6 tur 5 dén 10 canh, mdi ching ty v dugc thé béng 1,2,3,4hoac 5
phan tir thé duoc chon tir nguyén tit halogen, CN, oxo, (CH2):OR?, (CH2).OC(O)R?,
(CH2):OC(0)OR?, (CH2)nOC(O)NRPR®, (CH2):NR®R®, (CH2)sNRIC(O)R?,
(CH,)aNRUC(O)OR?, (CH2)-NRIC(O)NRPR®, (CH2)-NRC(O)C(O)NR'R,
(CH2).NRUC(S)R?, (CH2).NRUC(S)OR?, (CH2).NRC(S)NRR,
(CH2)-NRIC(NRNRPR®, (CH2):NRIS(0)R?, (CH2):NRISO2R?, (CH2)-NRSO,NR’R,
(CH2)+C(O)R?, (CH,)nC(O)OR?, (CH2)xC(O)NRPR®, (CH2)uC(S)R?, (CH2)2C(S)OR?,
(CH2)aC(S)NRPR®, (CH2)sC(NR®)NRPR®, (CH2).SR?, (CH2)nS(O)R?, (CH2)nSO2R?,
(CH2)sSO2NRPR®, Ci6 alkyl, Ci-s haloalkyl, C2.6 alkenyl, C2.¢ alkynyl, (CH2)xCs-8
xycloalkyl, (CHz)sheteroxycloalkyl c6 tir 3 dén 8 canh, (CHz)nphenyl, (CHz)anaphtyl
va (CHy)nheteroaryl c6 tir 5 d&n 10 canh, trong d6 mdi nhom Cis alkyl, Ca- alkenyl,
Ca-6 alkynyl, (CH2)nCs.s xycloalkyl, (CHa)sheteroxycloalkyl c6 tur 3 dén 8 canh,
(CH2)nphenyl, (CH2)mnaphtyl va (CHz)mheteroaryl c6 tir 5 dén 10 canh tuy y duoc thé
bang 1, 2, 3, 4 hoidc 5 phan tir thé RE.

Trong mdt sé phuong 4n v& hop chat cé cong thire I, 11, 111, IV(a), IV(b), V(a),
V(b), VI, VII(a), VII(b), VIII(a), VIII(b), IX, X(a), X(b), XI(a), XI(b), XII(a), XII(b),
XII(c), XII(d), XII(e), XII(f), XI(g), XII(h), XII(i), XII([), XI(k), XII(), XII(m),
XTI(n) hodc XII(0), R? 1a phenyl tiry ¥ duoc thé bang 1, 2, 3, 4 hodc 5 phan tir thé dugc
chon tir nguyén tir halogen, CN, (CH2),OR?, (CH2)sOC(O)R?, (CH2)nOC(O)OR?,
(CH2)nOC(O)NRPR, (CH2)NRR®, (CH2).NRUC(O)R?, (CH2).NRIC(O)OR?,
(CH;):NRIC(O)NRPR®, (CH2):NR!C(O)C(O)NRR®, (CH2):NRIC(S)R?,
(CH3)aNRUC(S)OR?, (CH2)aNRUC(S)NRPR®, (CH2)-NR!C(NR°)NRR,
(CH2)aNRYS(O)R?, (CH2)-NRISO2R?, (CH2):NR!SO:NRPR?, (CH2)nC(O)R?,
(CH2)nC(O)OR?, (CH2)nC(O)NRPR®, (CH2)2C(S)R?, (CH2)nC(S)OR?,
(CH2)nC(S)NRPR®, (CH2)nC(NR®)NRPR®, (CH2)aSR?, (CH2)xS(O)R?, (CH2)nSO2R?,
(CH2)nSO2NRPR®, C.6 alkyl, C1-¢ haloalkyl, Ca alkenyl, C2-¢ alkynyl, (CH2)nC3-3
xycloalkyl, (CHz)nheteroxycloalkyl cé tir 3 dén 8 canh, (CHz)nphenyl, (CHz)snaphtyl
va (CHa)nheteroaryl co tu 5 dén 10 canh, trong d6 mdi nhom Ci.6 alkyl, Ca.6 alkenyl,
Ca-6 alkynyl, (CH2)xCs-g xycloalkyl, (CHz)nheteroxycloalkyl co tu 3 dén 8 canh,
(CHy)nphenyl, (CH2)anaphtyl va (CHz)wheteroaryl ¢6 tir 5 dén 10 canh tuy ¥ duoc thé

44



42291 45/153

bang 1, 2, 3, 4 hodc 5 phan tir thé R,

Trong mdt sé phuong 4n vé hop chit ¢6 cong thie L, 11, 111, IV(a), IV(b), V(a),
V(b), VI, VII(a), VII(b), VIII(a), VIII(b), IX, X(a), X(b), XI(a), XI(b), XII(a), XII(b),
X1I(c), XII(d), XII(e), XII(f), XII(g), XII(h), XII(i), XII([), XII(k), XII(1), XII(m),
XII(n) hodc XII(0), R? 1a phenyl duoc thé béng 1,2,3,4hoac5 phén tir thé dugc chon
tir nguyén tir halogen, CN, (CH2),OR?, (CH2).OC(O)R?, (CH2)nOC(O)OR?,
(CH2),OC(O)NRPR®, (CH2).NRPR®, (CH2):NRC(O)R?, (CH,).NR!C(O)OR?,
(CH2)-NRUC(O)NRPR®, (CH,).NRC(O)C(O)NRPR®, (CH2).NRUC(S)R?,
(CH2).NRUC(S)OR?, (CH2)-NRIC(S)NRPR®, (CHz).NR!C(NR®)NRR",
(CH2).NRIS(O)R?, (CH2)nNRYSO,R?, (CH2)aNRISO,NRR®, (CH2).C(O)R?,
(CH2)xC(O)OR?, (CH2):C(O)NRPR®, (CH2).C(S)R?, (CH2).C(S)OR?,
(CH2)xC(S)NRPR®, (CH2)sC(NR®)NRPR®, (CH2)nSR?, (CH2)aS(O)R?, (CH2)xSO2R?,
(CH2)nSO2NRPR®, Ci.6 alkyl, Ci.¢ haloalkyl, Ca alkenyl, Ca.6 alkynyl, (CH2)aCs-s
xycloalkyl, (CH2)sheteroxycloalkyl c6 tir 3 dén 8 canh, (CHy)nphenyl, (CHz)snaphtyl
va (CHa)sheteroaryl ¢ tir 5 dén 10 canh, trong 6 mdi nhém Ci.s alkyl, Ca.¢ alkenyl,
Cz.6 alkynyl, (CH2)nCs-s xycloalkyl, (CHz)sheteroxycloalkyl co tir 3 dén 8 canh,
(CH.,)sphenyl, (CH,)snaphtyl va (CHz)sheteroaryl c6 tir 5 dén 10 canh tiry ¥ duoc thé
bang 1, 2, 3, 4 hodic 5 phan tir thé RY; trong d6 it nhat mot phan tir thé dwoce lién két vao

O Vi tri meta.

Trong mdt s6 phuong 4n vé hop chit c6 cong thac I 11, 111, IV(a), IV(b), V(a),
V(b), VI, VII(a), VII(b), VIII(a), VIII(b), IX, X(a), X(b), XI(a), XI(b), XII(a), XII(b),
X1I(c), XII(d), XII(e), XII(f), XT(g), XII(h), XII(i), XIL(j), XII(k), XII(1), XII(m),
XII(n) hodc XII(0), R? 13 phenyl dwoc thé bang phan tir thé dugc chon tir
(CH,)xC(O)OR® va (CH,),C(O)NRPR®; va tity ¥ dwgc thé bang 1, 2 hodc 3 phan tir thé
b6 sung dwoc chon tir nguyén tir halogen, CN, (CH2):OR?, (CH2).OC(O)R?,
(CH2),O0C(O)OR?, (CH2).OC(O)NRPR®, (CH2).NR®R®, (CH2).NRIC(O)R?,
(CH2):NRC(O)OR?, (CH2)sNR!C(O)NRPR®, (CH2)-NRIC(O)C(O)NRRS,
(CH,)oNRIC(S)R?, (CH2)nNRIC(S)OR?, (CH2):NRIC(S)NRR®,
(CH2).NRUC(NR®)NRPR®, (CH2):NR?S(O)R?, (CH2):NRISO:R?, (CH2)aNR?SO:NRR,
(CH2)aC(O)R?, (CH2)4C(O)OR?, (CH2)nC(O)NRPR®, (CH2)aC(S)R?, (CH2).C(S)OR?,
(CH2)sC(S)NRPR®, (CH2)sC(NR®)NRPR®, (CH2)xSR?, (CH2)aS(O)R?, (CH2)nSO2R?,
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(CH2)nSO2NRPR®, Ci.6 alkyl, C1.6 haloalkyl, Ca alkenyl, Ca alkynyl, (CH2)nCs3-3
xycloalkyl, (CH2)sheteroxycloalkyl co tir 3 dén 8 canh, (CHa)uphenyl, (CHz)anaphtyl
va (CHa)nheteroaryl c6 tir 5 dén 10 canh, trong 6 mdi nhém Ci.s alkyl, Ca-¢ alkenyl,
Ca.6 alkynyl, (CH2)nCs-s xycloalkyl, (CH2)sheteroxycloalkyl co tir 3 dén 8 canh,
(CHz)sphenyl, (CH2)mnaphtyl va (CHa)sheteroaryl co tir 5 dén 10 canh tuy § duoc thé
bang 1, 2, 3, 4 hodc 5 phan tir thé R”.

Trong mot s& phwong 4n vé hop chat c6 cong thire I, I1, 11, IV(a), IV(b), V(a),
V(b), VI, VII(a), VII(b), VIII(a), VIII(b), IX, X(a), X(b), XI(a), XI(b), XII(a), XII(b),
XII(c), XII(d), XII(e), XII(f), XI(g), XII(h), XII(i), XII(j), XI(k), XII(1), XII(m),
XII(n) hoic XII(o), R? 14 phenyl dugc thé bang phan tir thé dugc chon tr C(O)OH,
C(O)NH,, C(0)OC;s alkyl, C(O)NHCi.s alkyl va C(O)N(Ci alkyl),; va tuy y duogc
thé bang 1, 2 hodc 3 phan tir thé bd sung dugc chon tir nguyén tir halogen, Ci.6 alkyl va
Ci-6 haloalkyl.

Trong mdt sé phuong 4n vé hop chat cé cong thire I, 1, 111, TV(a), IV(b), V(a),
V(b), VI, VII(a), VII(b), VIII(a), VIII(b), IX, X(a), X(b), XI(a), XI(b), XII(a), XII(b),
X1I(c), XII(d), XII(e), XII(f), XII(g), XI(h), XII(i), XII(), XI(k), XII(1), XII(m),
XII(n) hodc XII(0), R? 1a phenyl duoc thé & vi tri meta so véi phﬁn t thé duoc chon tir
(CH,).C(O)OR® va (CH2).C(O)NRPRS; va tity y dugc thé bang 1, 2 hodc 3 phan tit thé
b6 sung dugc chon tir nguyén tir halogen, CN, (CH2):OR?, (CH2),OC(O)R?,
(CH2),0C(0)OR?, (CH2)sOC(O)NRPR®, (CH2):NR®R®, (CH2),NR?C(O)R?,
(CH2)oNRIC(O)OR?, (CH,).NRC(O)NRPR®, (CH,).NR!C(O)C(O)NRR,
(CH:)aNRIC(S)R?, (CH2)nNRIC(S)OR?, (CH2):NRUC(S)NRRS,
(CH,)uNRUC(NRNRPRS, (CH2)sNRIS(O)R?, (CH2)-NRISO2R?, (CH2).NRSO2NRR,
(CH2)nC(O)R?, (CH2)nC(O)OR?, (CH2)2C(O)NRPR®, (CH2):C(S)R?, (CH2)nC(S)OR?,
(CH2)2C(S)NRPR®, (CH2):C(NR®)NR R, (CH2)aSR?, (CH2)aS(O)R?, (CH2)aSO2R?,
(CH2)nSO2NRPR¢, C.6 alkyl, Ci-¢ haloalkyl, Cz. alkenyl, Cz.¢ alkynyl, (CH2)nC3-3
xycloalkyl, (CH2)nheteroxycloalkyl co tir 3 dén 8 canh, (CHz)uphenyl, (CHz)snaphtyl
va (CHz)sheteroaryl co tur 5 dén 10 canh, trong d6 mdi nhém Ci.6 alkyl, Ca-6 alkenyl,
Ca-6 alkynyl, (CH2)nC3-s xycloalkyl, (CH2)nheteroxycloalkyl co tir 3 dén 8 canh,
(CH,)aphenyl, (CHz)anaphtyl va (CHz)aheteroaryl c6 tir 5 dén 10 canh tlly y dugc thé
bing 1,2, 3, 4 hodc 5 phan tir thé RY,
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Trong mét s& phuwong an v& hop chét c6 cong thic I, I1, IIL, IV(a), IV(b), V(a),
V(b), VI, VII(a), VII(b), VIII(a), VIII(b), IX, X(a), X(b), XI(a), XI(b), XII(a), XII(b),
X1I(c), XII(d), XII(e), XII(f), XII(g), XI(h), XII(1), XIG), XII(k), XII(1), XII(m),
X1I(n) hodc XII(0), R? 13 phenyl dugc thé & vi tri meta so véi phan tir thé dwoc chon tir
(CH2).C(O)OR® va (CH2).C(O)NRPRS, va tity ¥ dugc thé bang 1, 2 hoic 3 phan tir thé
) sung dugc chon tr nguyén tir halogen, hydroxyl, Ci.¢ alkoxy, CN, Ci.¢ alkyl va Ci¢
haloalkyl.

rong mdt s6 phuong 4n vé hop chit ¢6 cong thire I, I, 111, TV(a), IV(b), V(a),
V(b), VI, VII(a), VII(b), VIII(a), VIII(b), IX, X(a), X(b), XI(a), XI(b), XII(a), XII(b),
XII(c), XII(d), XII(e), XII(f), XII(g), XII(h), XII(i), XII([), XII(k), XII(I), XII(m),
XII(n) hodc XII(0), R? 14 phenyl dugc thé & vi tri meta so véi phan tir thé dugce chon tir
C(O)OH, C(O)NH,, C(0)OC}. alkyl, C(O)NHC}.6 alkyl va C(O)N(Cy6 alkyl); va tuy
¥ duoc thé bang 1, 2 hodc 3 phan tir thé bd sung dugc chon tir nguyén tir halogen,
hydroxyl, Ci-s alkoxy, CN, Ci.s alkyl va Ci-¢ haloalkyl.

Trong mdt sé phuong 4n vé hop chat cé cong thire I, 11, 111, TV(a), IV(b), V(a),
V(b), VI, VII(a), VII(b), VIII(a), VIII(b), IX, X(a), X(b), XI(a), XI(b), XII(a), XII(b),
X1I(c), XII(d), XII(e), XII(f), XII(g), XII(h), XII(1), XII(j), XII(k), XII(1), XII(m),
X1I(n) hodc XII(0), R? 13 phenyl dwoc thé bang (CH,).NRUC(O)R?, trong d6 R*1a Ci.6
alkyl hoic heteroxycloalkyl c6 tir 3 dén 8 canh, mdi ching tily y duoc thé bang 1, 2
hoac 3 phﬁn tt thé duoc chon tir nguyén tir halogen, CN, oxo, (CH2)nOR?,
(CH2),OC(O)R?, (CH,),OC(0)OR?, (CH2),OC(O)NRPR®, (CH2).NR°RS,
(CH2)aNRYC(O)R?, (CH2):NRUC(0)OR?, (CH2).NR!C(O)NR°RS,
(CH:)oNRIC(O)C(O)NRPR®, (CH2):NRUC(S)R?, (CH2).NR!C(S)OR?,
(CH2)aNRIC(S)NRPR®, (CH2)-NRIC(NR®)NRPR®, (CH2)-NRIS(O)R?,
(CH2)aNRISO2R?, (CH2):NRISO,NRPR, (CH2).C(O)R?, (CH2):C(O)OR?,
(CH2)aC(O)NRPR®, (CH2)nC(S)R?, (CH2)aC(S)OR?, (CH2)nC(S)NRPRS,
(CH2)aC(NR®)NRPR®, (CH2)nSR?, (CH2)xS(O)R?, (CH2)sSO2R?, (CH2)xSO2NRPR®, Ci6
alkyl, Ci.¢ haloalkyl, C» alkenyl, C2.¢ alkynyl, (CH2)nCs.s xycloalkyl,
(CHy)sheteroxycloalkyl ¢6 tir 3 dén 8 canh, (CH2)sphenyl, (CHz)anaphtyl va
(CHa2)nheteroaryl co tir 5 dén 10 canh; va tuy y dugc thé bang 1, 2 hodc 3 phan tir thé
bd sung duoc chon tir nguyén tir halogen, CN, (CH2),OR?, (CH2).OC(O)R?,
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(CH2).0C(0)OR?, (CH,)aOC(O)NRPR®, (CH2):NR®R®, (CH2).NRIC(O)R?,
(CH2):NRIC(O)OR?, (CH2).NRIC(O)NRPR®, (CH2).NRC(O)C(O)NRRS,
(CH2)-NRIC(S)R?, (CH2)-NRIC(S)OR?, (CH2)aNRIC(S)NRR®,
(CH2):NRIC(NR®)NRPR®, (CH»).NRIS(O)R?, (CH2)-NRISO2R?, (CH2)nNRISO:NR°R¢,
(CH2)xC(O)R?, (CH2)nC(O)OR?, (CH2)nC(O)NRPR®, (CH2)aC(S)R?, (CH2)2C(S)OR?,
(CH2)C(S)NRPR®, (CH2)nC(NR)NRPR, (CH2)nSR?, (CH2)nS(O)R?, (CH2)xSO2R?,
(CH2)nSO2NRPR, Ci.6 alkyl, Ci-¢ haloalkyl, C2. alkenyl, Cs-¢ alkynyl, (CH2)nCs-3
xycloalkyl, (CH2)sheteroxycloalkyl co tir 3 dén 8 canh, (CHy)sphenyl, (CH)snaphtyl
va (CHz)nheteroaryl co tur 5 dén 10 canh, trong d6 mdi nhém Ci.6 alkyl, Ca-6 alkenyl,
Ca-6 alkynyl, (CH2)nCs.s xycloalkyl, (CHz)sheteroxycloalkyl co tir 3 dén 8 canh,
(CH,)sphenyl, (CHz)anaphtyl va (CHa)sheteroaryl c6 tir 5 dén 10 canh tity ¥ duoc thé
bang 1, 2, 3, 4 hodc 5 phan tir thé RE.

Trong mot s6 phuong an v& hop chét c¢6 cong thuc L 11, 111, TV(a), IV(b), V(a),
V(b), VI, VII(a), VII(b), VIII(a), VIII(b), IX, X(a), X(b), XI(a), XI(b), XII(a), XII(b),
X1I(c), XII(d), XII(e), XII(f), XI(g), XII(h), XII(1), XII([), XI(k), XII(1), XII(m),
X1I(n) hodc XII(0), R? 1a phenyl duoc thé bang (CH2).NRIC(O)R?, trong d6 R? dugc
chon tlt C16 alkyl, Ci.s alkyl-OH va Cy. alkyl-NHz, mdi ching tily ¥ dugc thé bang 1,
2 hogc 3 phén tir thé dwoc chon tir nguyén tir halogen, CN, oxo, (CH2).OR?,
(CH2):OC(O)R?, (CH2),OC(0)OR?, (CH2),OC(O)NRR®, (CH2).NR"R",
(CH2).NRIC(O)R?, (CH2):NR!C(O)OR?, (CH2).NR!C(O)NR®R®, (CH2)uNRISO2R?,
(CH2)oNRISO,NRPR®, (CH,)nC(O)R?, (CH2)2C(O)OR?, (CH2).C(O)NRR®, (CH2)aSR?,
(CH2)xS(O)R?, (CH2)xSO2R?, (CH2)aSO2NRRS, Ci.6 alkyl, Ci.6 haloalkyl, C2.6 alkenyl,
Cz-6 alkynyl, (CH2)nCs.s xycloalkyl, (CHz)nheteroxycloalkyl c6 tir 3 dén 8 canh,
(CH2)nphenyl, va (CHz)sheteroaryl co tu 5 dén 10 canh; va tuy y duoc thé bang 1, 2
hodc 3 phén tir thé bd sung dugc chon tlr nguyén tir halogen, CN, (CH2).OR?,
(CH2).0OC(O)R?, (CH2)sOC(0)OR?, (CH2):OC(O)NRR®, (CH2).NR'R¢,
(CH2).NRIC(O)R?, (CH,).NRIC(O)OR?, (CH2)nNR!C(O)NRR,
(CH,).NRUC(O)C(O)NRPR®, (CH2)-NRUC(S)R?, (CH2)aNR*C(S)OR?,
(CH2)-NRIC(S)NRPR®, (CH2)sNRC(NR®)NRPR®, (CH2).NRIS(O)R?,
(CH,)oNRISO2R?, (CH2)nNRISO2NRPR, (CH2)C(O)R?, (CH2)2C(O)OR?,
(CH2).C(O)NRPR®, (CH2)nC(S)R?, (CH2)2C(S)OR?, (CH2)nC(S)NRPRS,
(CH2)o.C(NR)NRPR®, (CH2)2SR?, (CH2)»S(O)R?, (CH2)aSO2R?, (CH2)2SO2NRPRC, Ci-6
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alkyl, Ci-¢ haloalkyl, Cz. alkenyl, Ca alkynyl, (CH2)xCs-s xycloalkyl,
(CHa)sheteroxycloalkyl c6 tir 3 dén 8 canh, (CHz)aphenyl, (CHz)mnaphtyl va
(CHz)nheteroaryl co tir 5 dén 10 canh, trong &6 mdi nhém Ci.6 alkyl, Ca-6 alkenyl, Ca-6
alkynyl, (CH2)aCs-g xycloalkyl, (CHz)nheteroxycloalkyl c6 tir 3 dén 8 canh,
(CH2)nphenyl, (CHz)snaphtyl va (CHa)sheteroaryl c6 tir 5 dén 10 canh tuy ¥ duoc thé
bing 1,2, 3, 4 hodc 5 phan tir thé R” :

Trong mét sb phwong 4n vé hop chét cé cong thie I, T1, 111, IV(a), IV(b), V(a),
V(b), VI, VII(a), VII(b), VIII(a), VII(b), IX, X(a), X(b), XI(a), XI(b), XII(a), XII(b),
X1I(c), XII(d), XII(e), XII(f), XII(g), XI(h), XII(i), XIIG), XII(k), XII(1), XII(m),
XII(n) hodc XII(o0), R? dugc chon tir 3-benzamit, N-metyl-3-benzamit, N,N-dimetyl-3-
benzamit, 4-flo-3-benzamit, N-metyl-4-flo-3-benzamit, N,N-dimetyl-4-flo-3-benzamit,

axit 3-benzoic, metyl-3-benzoat, axit 4-flo-3-benzoic, va metyl-4-flo-3-benzoat.

Trong mdt s6 phuong an vé hop chit c6 cong thac I, IL 1L, IV(a), IV(b), V(a),
V(b), VI, VII(a), VII(b), VIII(a), VIII(b), IX, X(a), X(b), XI(a), XI(b), XII(a), XII(b),
XII(c), XII(d), XII(e), XII(f), XII(g), XII(h), XII(1), XII(j), XII(k), XII(1), XII(m),
X1I(n) hodc XII(0), R? 14 heteroaryl c6 tir 5 dén 10 canh tiy ¥ dugc thé bang 1, 2, 3, 4
hoac 5 phén ttr thé duoc chon tir nguyén tir halogen, CN, oxo, (CH2),OR?,
(CH2).0C(0)R?, (CH2)s0OC(0)OR?, (CH2).OC(O)NRPR®, (CH2).NR°R®,
(CH,)oNRYC(O)R?, (CH2).NRIC(0)OR?, (CH2):NRIC(O)NRPRS,
(CH2)-NRIC(O)C(O)NRPR®, (CH2)-NRIC(S)R?, (CH2)aNR?C(S)OR?,
(CH.).NRIC(S)NRPR®, (CH,)NRIC(NR¢)NRPR®, (CH2):NRIS(O)R?,
(CH2).NRISO2R?, (CH2)sNRISO,NRPR®, (CH2)2C(O)R?, (CH2).C(O)OR?,
(CH,)oC(O)NRPR®, (CH2)aC(S)R?, (CH2)nC(S)OR?, (CH2):C(S)NRPRS,
(CH2)nC(NR)NRPRS, (CH2)sSR?, (CH2)2S(O)R?, (CH2)aSO2R?, (CH2)nSO2NRPRS, Ci.6
alkyl, Ci-¢ haloalkyl, C.s alkenyl, C2 alkynyl, (CH2)nCs-s xycloalkyl,
(CHy)sheteroxycloalkyl ¢6 tir 3 dén 8 canh, (CHz)aphenyl, (CHz)anaphtyl va
(CHa)sheteroaryl c6 tir 5 dén 10 canh, trong d6 mdi nhém C. alkyl, Ca.6 alkenyl, Ca.s
alkynyl, (CH2)sC3-g xycloalkyl, (CHz)nheteroxycloalkyl c6 tir 3 dén 8 canh,
(CHa)sphenyl, (CHz)nnaphtyl va (CHaz)sheteroaryl co tur 5 dén 10 canh tuy ¥ dwoc thé
bang 1, 2, 3, 4 hoic 5 phan tir thé R”.

Trong mot s6 phuong 4n vé hop chit c6 cong thirc I, I, IIT, IV(a), IV(b), V(a),
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V(b), VI, VII(a), VII(b), VIII(a), VIII(b), IX, X(a), X(b), XI(a), XI(b), XII(a), XII(b),
XII(c), XII(d), XII(e), XII(f), XII(g), XI(h), XII(1), XII([j), XI(k), XII(1), XII(m),
X1I(n) hodc XII(o0), R? dugc chon tir pyrityl, pyrimidyl, pyrazyl, pyritazyl, triazyl,
furanyl, pyrolyl, thiophenyl, thiazolyl, isothiazolyl, thiadiazolyl, oxazolyl, isoxazolyl,
oxadiazolyl, imidazolyl, triazolyl va tetrazolyl, mdi ching tiy ¥ duoc thé bﬁng 1,2,3
hoac 4 ph?m ttr thé duge chon tir nguyén tir halogen, CN, oxo, (CH2),OR?,
(CH2)nOC(O)R?, (CH2)nOC(O)OR?, (CH2)n,OC(O)NR®R?, (CH2).NR"R¢,
(CH:)aNRIC(O)R?, (CH2)-NRUC(O)OR?, (CH2):NRC(O)NRR®,
(CH2)»NRUC(0)C(O)NRPR®, (CH2).NRUC(S)R?, (CH2):NRC(S)OR?,
(CH.)oNRIC(S)NRPR®, (CH,)oNRUC(NR®)NRPR, (CH2).NRIS(O)R?,
(CH2)-NRISO,R?, (CH2):NRUSO2NRPR, (CH2)2C(O)R?, (CH2)nC(O)OR?,
(CH2)nC(O)NRPR®, (CH2)2C(S)R?, (CH2)aC(S)OR?, (CH2)aC(S)NRPRS,
(CH2)xC(NR¢)NRPR®, (CH2)aSR?, (CH2)nS(O)R?, (CH2)nSO2R?, (CH2)nSO:NRRS, Ci.6
alkyl, Ci.s haloalkyl, Cz.¢ alkenyl, Ca.6 alkynyl, (CH2)xCs-s xycloalkyl,
(CH2)nheteroxycloalkyl co tur 3 dén 8 canh, (CHz)nphenyl, (CHz)anaphtyl va
(CHa)sheteroaryl c6 tir 5 dén 10 canh, trong d6 mdi nhém Ci.s alkyl, Ca.s alkenyl, Ca-6
alkynyl, (CH2)nCs-s xycloalkyl, (CHz)aheteroxycloalkyl co tir 3 dén 8 canh,
(CHy)nphenyl, (CH2)nnaphtyl va (CHz)nheteroaryl co tir 5 dén 10 canh va tiry ¥ duoc
thé bang 1, 2, 3, 4 hodc 5 phén tir thé RY.

Trong mdt s phuong an v& hop chit c6 cong thirc I, I1, 111, IV(a), IV(b), V(a),
V(b), VI, VII(a), VII(b), VIII(a), VIII(b), IX, X(a), X(b), XI(a), XI(b), XII(a), XII(b),
X1I(c), XII(d), XTII(e), XII(f), XII(g), XII(h), XII(1), XI1(j), XI(k), XII(1), XII(m),
X1I(n) hodc XII(0), R? dugc chon tix pyrityl, pyrimidyl, pyrazyl, pyritazyl, triazyl,
furanyl, pyrolyl, thiophenyl, thiazolyl, isothiazolyl, thiadiazolyl, oxazolyl, isoxazolyl,
oxadiazolyl, imidazolyl, triazolyl va tetrazolyl, mdi chung tuy y duoc thé biang phan tir
thé duoc chon tir (CH2)C(O)OR? va (CH2)nC(O)NRPR; va ity ¥ duge thé bang 1, 2
hodc 3 phin tir thé bd sung dugc chon tir nguyén ti halogen, CN, oxo, (CH2).OR?,
(CH2):0C(0O)R?, (CH2),OC(O)OR?, (CH2):OC(O)NRR®, (CH2)aNRPR®,
(CH,)uNRIC(O)R?, (CH2)-NRUC(0)OR?, (CH2).NR!C(O)NRPRS,
(CH2)-NRUC(O)C(O)NRPR®, (CH2).NR!C(S)R?, (CH2)aNR*C(S)OR?,
(CH2)oNRIC(S)NRPR®, (CH2)nNRUC(NRY)NRPR®, (CH2).NRIS(O)R?,
(CH2).NRISO,R?, (CH2)2NRISO,NRPR®, (CH2):C(O)R?, (CH2)nC(O)OR?,
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(CH2)uC(O)NRPR®, (CH,)aC(S)R?, (CH2).C(S)OR?, (CH2)aC(S)NRRS,
(CH2)xC(NR®)NRPR®, (CH2)sSR?, (CH2)nS(0)R?, (CH2)aSO2R?, (CH2)aSO2NRRE, Ci.6
alkyl, Ci-6 haloalkyl, Cz.6 alkenyl, Ca.¢ alkynyl, (CH2)xCs-s xycloalkyl,
(CHz)nheteroxycloalkyl co tur 3 dén 8 canh, (CHz)sphenyl, (CH,)snaphtyl va
(CH2)nheteroaryl c6 tu 5 dén 10 canh, trong d6 mdi nhém Ci.6 alkyl, Co-¢ alkenyl, Ca-6
alkynyl, (CH2)nCs.s xycloalkyl, (CHa2)sheteroxycloalkyl co tir 3 dén 8 canh,
(CH,)sphenyl, (CHz)anaphtyl va (CHa)sheteroaryl c6 tir 5 dén 10 canh ity ¥ duoc thé
bang 1, 2, 3, 4 hodc 5 phan tir thé RY.

Trong mot s phuong 4n vé hop chat co cong thirc I, II, 11T, TV(a), IV(b), V(a),
V(b), VI, VII(a), VII(b), VIII(a), VIII(b), IX, X(a), X(b), XI(a), XI(b), XII(a), XII(b),
X1I(c), XII(d), XII(e), XI(f), XI(g), XM(h), XII(i), XIG), XI(k), XI(1), XII(m),
X1I(n) hodc XII(0), R? dugc chon tir pyrityl, pyrimidyl, pyrazyl, pyritazyl va triazyl,
mdi chung tiy § duge thé bang (CH2)C(O)NRPR®.

Trong mdt s6 phuong 4n vé hop chit c6 cong thirc I, T1, TII, TV(a), IV(b), V(a),
V(b), VI, VII(a), VII(b), VIII(a), VII(b), IX, X(a), X(b), XI(a), XI(b), XII(a), XII(b),
X1I(c), XII(d), XII(e), XII(f), XI(g), XI(h), XI(i), XII([), XII(k), XII(1), XII(m),
XII(n) hodc XII(o), R*> dugc chon tir furanyl, pyrolyl, thiophenyl, thiazolyl,
isothiazolyl, thiadiazolyl, oxazolyl, isoxazolyl, oxadiazolyl, imidazolyl, triazolyl va

tetrazolyl, mdi ching tiy y duoc thé bang (CH,).C(O)NRPR®.

Trong mot sb phuong an vé& hop chit co cong thire I, I1, 111, IV(a), IV(b), V(a),
V(b), VI, VII(a), VII(b), VIII(a), VIII(b), IX, X(a), X(b), XI(a), XI(b), XII(a), XII(b),
X1I(c), XII(d), XII(e), XI(f), XI(g), XM(h), XII(1), XII[), XI(k), XII(1), XII(m),
XII(n) hodc XII(0), R? dugc chon tir pyrityl, pyrimidyl, pyrazyl, pyritazyl va triazyl,
mdi chiing tiy ¥ dugc thé bang (CH,)aC(O)NH..

Trong mdt s& phuong 4n vé hop chit c6 cong thirc T, 11, T11, IV(a), IV(b), V(a),
V(b), VI, VII(a), VII(b), VIII(a), VIII(b), IX, X(a), X(b), XI(a), XI(b), XII(a), XII(b),
X1I(c), XII(d), XII(e), XII(f), XII(g), XII(h), XII(i), XII([), XII(k), XII(1), XII(m),
XII(n) hoic XII(o), R? dwgc chon tir furanyl, pyrolyl, thiophenyl, thiazolyl,
isothiazolyl, thiadiazolyl, oxazolyl, isoxazolyl, oxadiazolyl, imidazolyl, triazolyl va
tetrazolyl, mdi chung tiy ¥ dugc thé bang (CH2)aC(O)NHo.

Trong mdt s phuong an vé hop chét c6 cong thic I, I, 111, IV(a), IV(b), V(a),
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V(b), VI, VII(a), VII(b), VIII(a), VIII(b), IX, X(a), X(b), XI(a), XI(b), XII(a), XIL(b),
X1I(c), XII(d), XII(e), XII(f), XII(g), XII(h), XII(1), XII(j), XI(k), XII(1), XII(m),
XII(n) hodc XII(0), R? dugc chon tr pyrityl, pyrimidyl, pyrazyl, pyritazyl, triazyl,
furanyl, pyrolyl, thiophenyl, thiazolyl, isothiazolyl, thiadiazolyl, oxazolyl, isoxazolyl,
oxadiazolyl, imidazolyl, triazolyl va tetrazolyl, mdi chung tuy y duoc thé bang
(CH,).NRIC(O)R?, trong d6 R? 1a Cy.6 alkyl hodc heteroxycloalkyl c6 tir 3 dén 8 canh,
mdi ching tuy ¥ dwoc thé bang 1, 2 hoic 3 phén tir thé duoc chon tir nguyén tir
halogen, CN, oxo, (CH2)-OR?, (CH2),OC(O)R?, (CH2).OC(O)OR?,
(CH2):OC(O)NRPR®, (CH2).NRPR®, (CH2):NRC(O)R?, (CH2).NRC(O)OR?,
(CH2):NRUC(O)NRPR®, (CH,).NR!C(O)C(O)NR®R®, (CH2).NRC(S)R?,
(CH2)-NRUC(S)OR?, (CH,)uNRIC(S)NRPR®, (CH2):NRC(NR)NR’RS,
(CH.)uNRIS(O)R?, (CH2)sNRISO;R?, (CH2)-NRISO,NRR?, (CH2).C(O)R?,
(CH2)nC(O)OR?, (CH2)aC(O)NRPR, (CH2)2C(S)R?, (CH2).C(S)OR?,
(CH2)xC(S)NRPR®, (CH2)sC(NR®)NRPR®, (CH2)aSR?, (CH2)aS(O)R?, (CH2)»SO2R?,
(CH2)sSO,NRPR®, Ci.6 alkyl, Ci. haloalkyl, C2.¢ alkenyl, C2. alkynyl, (CH2)xCs-s
xycloalkyl, (CHz)sheteroxycloalkyl c6 tir 3 dén 8 canh, (CHz)aphenyl, (CHz)snaphtyl
va (CHa)sheteroaryl c6 tir 5 dén 10 canh, trong d6 mdi nhém Ci.6 alkyl, Ca-s alkenyl,
Ca.6 alkynyl, (CH2)1Cs.s xycloalkyl, (CHz)nheteroxycloalkyl ¢6 tir 3 dén 8 canh,
(CHz)sphenyl, (CHz)mnaphtyl va (CHz)nheteroaryl co tir 5 dén 10 canh tuy ¥ duoc thé
bang 1, 2, 3, 4 hodc 5 phén tir thé RY.

Trong mét sb phwong 4n vé hop chét c6 cong thie I, 11, 111, IV(a), IV(b), V(a),
V(b), VI, VII(a), VII(b), VIII(a), VIII(b), IX, X(a), X(b), XI(a), XI(b), XII(a), XII(b),
X1I(c), XII(d), XII(e), XII(f), XI(g), XII(h), XII(i), XII(j), XII(k), XII(1), XII(m),
XII(n) hodc XII(0), R? dugc chon tir pyrityl, pyrimidyl, pyrazyl, pyritazyl va triazyl,
mdi chung tiy ¥ duoc thé bang (CH2).NRIC(O)R?, trong d6 R?* dugc chon tr Cis
alkyl, C1s alkyl-OH va Ci alkyl-NH,, mi chung tiy y dwoc thé bang 1, 2 hoic 3
phin trr thé duoc chon tir nguyén ti halogen, CN, (CH2).OR? (CH2).OC(O)R?,
(CH2):OC(O)OR?, (CH2)nOC(O)NRPR®, (CH2)aNR’R¢, (CH2)oNRIC(O)R?,
(CH,)aNRUC(O)OR?, (CH2).NRIC(O)NRPR®, (CH2).NR!SO2R?, (CH2):.NR!SO:NRR,
(CH2)xC(O)R?, (CH2):C(O)OR?, (CH2)nC(O)NRPR®, (CH2)aSR?, (CH2).S(O)R?,
(CH2)nSO2R?, (CH2)sSO2NRPR®, Ci alkyl, Ci.6 haloalkyl, Cz6 alkenyl, Ca. alkynyl,
(CH2)nCs-s xycloalkyl, (CHz)sheteroxycloalkyl ¢6 tir 3 dén 8 canh, (CHa)sphenyl,
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(CHa)anaphtyl va (CHz)sheteroaryl c6 tir 5 dén 10 canh.

Trong mét s& phwong 4n vé hop chét co cong thic I, I1, 11, TV(a), IV(b), V(a),
V(b), VI, VII(a), VII(b), VIII(a), VIII(b), IX, X(a), X(b), XI(a), XI(b), XII(a), XII(b),
X1I(c), XII(d), XII(e), XII(f), XII(g), XII(h), XII(1), XIG), XII(k), XI(1), XII(m),
XII(n) hoic XII(o), R? duwoc chon tur furanyl, pyrolyl, thiophenyl, thiazolyl,
isothiazolyl, thiadiazolyl, oxazolyl, isoxazolyl, oxadiazolyl, imidazolyl, triazolyl va
tetrazolyl, mbi ching tiy ¥ duoc thé bang (CH,)aNRIC(O)R?, trong d6 R?* dugc chon
tir C1¢ alkyl, Cis alkyl-OH va Ci alkyl-NH,, mdi ching tiy ¥ dugc thé bang 1, 2
hodc 3 phan tir thé duoc chon tir nguyén tir halogen, CN, (CH,),OR?, (CH2),OC(O)R?,
(CH2)sOC(O)OR?, (CH2)nOC(O)NRRS, (CH2).NR’RS, (CH2)oNRIC(O)R?,
(CH2)-NRYC(O)OR?, (CH2)-NRIC(O)NRPR®, (CH2)-NRISO:R?, (CH2)-NRISO,NR"R®,
(CH2).C(O)R?, (CH2)2C(O)OR?, (CH2).C(O)NR’R®, (CH:).SR? (CH2)uS(O)R?,
(CH2)uSO2R?, (CH2)aSO2NRPRS, Cy6 alkyl, Cis haloalkyl, Ca. alkenyl, Ca.6 alkynyl,
(CH2)nCss xycloalkyl, (CHz)sheteroxycloalkyl c6 tir 3 dén 8 canh, (CHz)nphenyl,
(CHz)nnaphtyl va (CHz)nheteroaryl c6 tir 5 dén 10 canh.

Trong mdt s6 phwong 4n vé hop chat c6 cong thire I, TI, II1, IV(a), IV(b), V(a),
V(b), V1, VII(a), VII(b), VIII(a), VIII(b), IX, X(a), X(b), XI(a), XI(b), XII(a), XII(b),
XII(c), XII(d), XII(e), XII(f), XII(g), XII(h), XII(1), XII(j), XI(k), XII(1), XII(m),
X1I(n) hodc XII(0), R? dugc chon tir indolyl, indazolyl, benzimidazolyl, benzoxazolyl
va benzoisoxazolyl, mdi chung tuy ¥ duoc thé béng 1, 2,3 hoac 4 phén tir thé duoc
chon tir nguyén tir halogen, CN, oxo, (CH2),OR?, (CH2),OC(O)R?, (CH2)sOC(O)OR?,
(CH2)nOC(O)NRPR®, (CH2).NRPR®, (CH2)nNRIC(O)R?, (CH2).NRIC(O)OR?,
(CH2).NRIC(O)NRPR®, (CH2).NR!C(O)C(O)NRR®, (CH2).NRIC(S)R?,
(CH,)aNRIC(S)OR?, (CH,)oNRIC(S)NRPR®, (CH2):NRIC(NR®)NRPR®,
(CH,).NRIS(O)R?, (CH2)aNRUSOR?, (CH2).NRISO2NRPR®, (CH2).C(O)R?,
(CH2).C(O)OR?, (CH2)nC(O)NRPR?, (CH2).C(S)R?, (CH2)aC(S)OR?,
(CH2).C(S)NRPR®, (CH2)oC(NR®)NRPR®, (CH2)nSR?, (CH2):S(O)R?, (CH2)»SO2R?,
(CH2)nSO2NRPR®, Ci.6 alkyl, Ci-6 haloalkyl, Ca. alkenyl, Ca.6 alkynyl, (CH2)nCs-s
xycloalkyl, (CHz)sheteroxycloalkyl c6 tir 3 dén 8 canh, (CHz)sphenyl, (CHz)snaphtyl
va (CHz)nheteroaryl ¢ tir 5 dén 10 canh, trong &6 mdi nhém Ci.6 alkyl, Cz-6 alkenyl,
Cs-6 alkynyl, (CH2)nCs-s xycloalkyl, (CH2)sheteroxycloalkyl cé tir 3 dén 8 canh,
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(CHa)sphenyl, (CHz)snaphtyl va (CHz)nheteroaryl c6 tir 5 dén 10 canh tuy ¥ duoc thé
bang 1, 2, 3, 4 hodc 5 phan tir thé Rf.

Trong mot s6 phuong 4n v& hop chat c6 cong thirc I, 1, TIT, TV(a), IV(b), V(a),
V(b), VI, VII(a), VII(b), VIII(a), VIII(b), IX, X(a), X(b), XI(a), XI(b), XII(a), XIL(b),
X1I(c), XII(d), XII(e), XII(f), XII(g), XII(h), XII(1), XII(), XII(k), XII(1), XII(m),
XII(n) hodc XII(0), R? dugc chon tir 1H-indazol-6-yl, 1H-indazol-5-yl, 1H-indazol-4-
yl, 3-amino(1H-indazol-5-yl), 3-amino(1H-indazol-6-yl), 3-amino(1H-indazol-7-yl),
1-metyl(1H-indazol-6-yl), 3-metyl(1H-indazol-6-yl), 3-amino-1-metyl(1H-indazol-5-
yl), 3-xyano(1H-indazol-5-yl), 3-carboxamit(1H-indazol-5-yl), 3-carboxamidin(1H-
indazol-5-yl), 3-vinyl(1H-indazol-5-yl), 3-etyl(1H-indazol-5-yl), 3-axetamit(1H-
indazol-5-yl), 3-metylsulfonylamin(1H-indazol-5-yl), 3-metoxycarboxamit(1H-
indazol-5-yl), 3-metylamino(1H-indazol-5-yl), 3-dimetylamino(1H-indazol-5-yl), 3-
etylamino(1H-indazol-5-yl), 3-(2-aminoetyl)amino(1H-indazol-5-yl), 3-(2-
hydroxyetyl)amino(1H-indazol-5-yl), 3-[(metyletyl)Jamino](1H-indazol-5-yl), 6-
benzimidazol-5-yl, 6-(2-metylbenzimidazol-5-yl), 2-aminobenzimidazol-5-yl, 2-
hydroxybenzimidazol-5-yl, 2-axetamitbenzimidazol-5-yl, 3-aminobenzo|3,4-
d]isoxazol-5-yl, 3-aminobenzo[d]isoxazol-6-yl, 3-aminobenzo[d]isoxazol-7-yl, 2-

metylbenzoxazol-5-yl va 2-metylbenzoxazol-6-yl.

Trong mdt sb phuong 4n vé hop chat c6 cong thie I, 1, 111, IV(a), IV(b), V(a),
V(b), VI, VII(a), VII(b), VIII(a), VIII(b), IX, X(a), X(b), XI(a), XI(b), XII(a), XII(b),
X1I(c), XII(d), XII(e), XII(f), XII(g), XII(h), XII(1), XI1(j), XI(k), XII(1), XII(m),
XTI(n) hodc XII(0), R? dugc chon tir heteroxycloalkyl co tir 3 dén 6 canh va
heteroxycloalkenyl c6 tir 3 dén 6 canh, mdi ching tiy y duge thé bang 1,2, 3,4 hodc 5
phén tir thé dugc chon tir nguyén tir halogen, CN, oxo, (CH2),OR?, (CH2).OC(O)R?,
(CH2),OC(0)OR?, (CH2),OC(O)NRPR®, (CH2):NR®R®, (CH2).NRIC(O)R?,
(CH2):NRIC(O)OR?, (CH2):NRC(O)NRR¢, (CH;).NR!C(O)C(O)NR'R¢,
(CH2)sNRUC(S)R?, (CH2)2NRIC(S)OR?, (CH2).NRIC(S)NR°R®,
(CHa).NRI!C(NR)NRPR®, (CH,)oNRIS(0)R?, (CH2)-NRISO2R?, (CH2).NRSO,NR°R®,
(CH)nC(O)R?, (CH2)nC(O)OR?, (CH2)2C(O)NRR®, (CH2)2C(S)R?, (CH2).C(S)OR?,
(CH2)nC(S)NRPR, (CH2)nC(NR®)NRPR®, (CH2)aSR?, (CH2)2S(O)R?, (CH2)2SO2R?,
(CH2)aSO2NRPRE, Ci.6 alkyl, C1.6 haloalkyl, Ca.s alkenyl, Cz alkynyl, (CH2)aCs.s
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xycloalkyl, (CHz)sheteroxycloalkyl c6 tir 3 dén 8 canh, (CHz)uphenyl, (CHz)mnaphtyl
va (CHa)sheteroaryl c6 tir 5 dén 10 canh, trong d6 mdi nhém Ci.6 alkyl, Ca- alkenyl,
Ca-6 alkynyl, (CH2)nCs.s xycloalkyl, (CHz)sheteroxycloalkyl co tir 3 dén 8 canh,
(CHa)aphenyl, (CHz)wnaphtyl va (CHz)sheteroaryl ¢6 tir 5 dén 10 canh tiy y duoc thé
bang 1, 2, 3, 4 hodc 5 phan tir thé RY.

Trong mét s6 phuong an vé& hop chét co cong thic T, T1, T11, IV(a), IV(b), V(a),
V(b), VI, VII(a), VII(b), VIII(a), VII(b), IX, X(a), X(b), XI(a), XI(b), XII(a), XII(b),
X1I(c), XII(d), XII(e), XII(f), XM(g), XM(h), XII(i), XII[), XI(k), XII(1), XII(m),
XII(n) hodc XII(o), R? dugc chon tir aziridinyl, azetidinyl, pyrolidinyl, piperidinyl,
piperazinyl va morpholinyl, mdi chiing tuy y dugc thé bang 1, 2, 3, 4 hodc 5 phan tir
thé duoc chon tr nguyén tir halogen, CN, oxo, (CH2).OR? (CH2),OC(O)R?
(CH2).0OC(O)OR?, (CH2).OC(O)NR’RS, (CH2):NRPR®, (CH2)oNRIC(O)R?,
(CH,)»NRIC(O)OR?, (CH,)oNRUC(O)NRPRS, (CH2)aNR¢C(O)C(O)NR®R®,
(CH2):NRIC(S)R?, (CH2)nNRIC(S)OR?, (CH2):NRIC(S)NRR¢,
(CHa).NRIC(NR®)NRPR®, (CH2).NRIS(O)R?, (CH2)-NR!SO2R?, (CH2).NR!SO,NR’R®,
(CH2).C(O)R?, (CH2)aC(O)OR?, (CH2)nC(O)NRPR®, (CH2).C(S)R? (CH2).C(S)OR?,
(CH2)nC(S)NRPR®, (CH2):C(NR)NRPR®, (CH2)aSR? (CH2).S(O)R?, (CH2)aSO2R?,
(CH2)aSO2NRPR®, Ci.6 alkyl, Ci haloalkyl, Ca alkenyl, Ca alkynyl, (CH2)nCs-s
xycloalkyl, (CH2)nheteroxycloalkyl c6 tir 3 dén 8 canh, (CHz)aphenyl, (CHy)snaphtyl
va (CHa)nheteroaryl c6 tir 5 dén 10 canh, trong d6 mdi nhém Ci6 alkyl, Ca.s alkenyl,
Ca6 alkynyl, (CH2)sC3s xycloalkyl, (CHa2)sheteroxycloalkyl c6 tir 3 dén 8 canh,
(CH2)nphenyl, (CH2)nnaphtyl va (CHz)sheteroaryl co tir 5 dén 10 canh tuy ¥ duoc thé
bang 1, 2, 3, 4 hodc 5 phan tir thé RE.

Trong mot s6 phuong 4n v& hop chét ¢6 cong thic I, II, 111, IV(a), IV(b), V(a),
V(b), VI, VII(a), VII(b), VIII(a), VIII(b), IX, X(a), X(b), XI(a) hoac XI(b), R? la
NRPR®, trong d6 R® va R® nhu dugc xac dinh trong ban md ta.

Trong mét sb phuong an v& hop chit c6 cong thic I, I1, 111, IV(a), IV(b), V(a),
V(b), VI, VII(a), VII(b), VIII(a), VII(b), IX, X(a), X(b), XI(a) hodc XI(b), R* is
NRPR¢, trong d6 mdt trong cac nhém R® va R 1a nguyén t hydro va nhom con lai 1a
nguyén tit C1.6 alkyl ty ¥ duoc thé bang 1, 2, 3, 4 hodc 5 phan tir thé R”.

Trong mot s6 phuong 4n v& hop chét c6 cong thie I, 11, 111, IV(a), IV(b), V(a),
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V(b), VI, VII(a), VII(b), VIII(a), VIII(b), IX, X(a), X(b), XI(a) hogc XI(b), X 12 -
C(0)- va R? 1a NRPR®, trong d6 R® va R® nhu dugc x4c dinh trong ban md ta.

Trong mot sb phuwong an vé hop chét ¢6 cong thuc I, IL 111, IV(a), IV(b), V(a),
V(b), VI, VII(a), VII(b), VIII(a), VIII(b), IX, X(a), X(b), XI(a) hodc XI(b), X Ia
-C(O)- va R? 1a NRPR¢, trong d6 mdt trong cac nhom RP va R° 1a nguyén tir hydro va
nhém con lai 13 nguyén tir Cis alkyl tiy ¥ duoc thé bang 1, 2, 3, 4 hodc 5 phan tir thé
RE

Trong mot s6 phwong an vé hop chét ¢6 cong thirc I, 11, IIL, IV(a), IV(b), V(a),
V(b), VI, VII(a), VII(b), VIII(a), VIII(b), IX, X(a), X(b), XI(a) hodc XI(b), X 1a -
(CHa)p- va R? 1a NRPR¢, trong d6 R® va R® nhu dugc xac dinh trong ban mo ta.

Trong mdt s6 phwong 4n vé hop chit c6 cong thuc I, 11, 111, IV(a), IV(b), V(a),
V(b), VI, VII(a), VII(b), VIII(a), VIII(b), IX, X(a), X(b), XI(a) hodc XI(b), X la
-(CHa),- va R% 12 NRPR®, trong d6 mot trong cac nhom R® va R® 1 nguyén tir hydro va
nhém con lai 1a nguyén tir 16 alkyl thy ¥ duoc thé bang 1, 2, 3, 4 hodc 5 phan tir thé
RE,

Trong mdt s6 phuong 4n, X, R? va R3, cung véi nguyén tir cacbon ma ching
lién két vao, tao thanh vong c6 tir 5 dén 6 canh tily ¥ chita mot hodc nhiu nguyén tir
khac loai dugc chon tir nguyén tir oxy, nito va luu huynh, va tiy y chira mot hodc

nhidu lién két doi, va thy ¥ duoc thé bang 1, 2, 3, 4 hodc 5 phan tir thé R”.

Trong mot s6 phuong 4n, hop chét c6 cong thirc XIII, hodc mubi dugc dung clia né:

R‘l
\ N
(R A ‘
= (CR®RY),, Y
N N
||?4 RS RS
cong thuc XIII

trong d6 A 1a vong c6 5 hodc 6 canh tuy ¥ chira mdt hodc nhiéu nguyén t khac loai

duoc chon tir nguyén tr oxy, nito va luu huynh, va tay y chira mot hodc nhiéu lién két
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ddi; t 12 0, 1, 2, 3 hoic 4; va R, R%, R, RS, R7, R®, R’, Rf va m nhu dugc xc dinh

trong ban mo ta.

Trong mot sb phuong 4n vé hop chat ¢6 cong thirc XIIT, vong A cuing véi vong
pyrimidin ma né lién két vao tao thanh nhom dugc chon tr quinazolin, pyrido[2,3-
d]pyrimidin, pyrido[3,4-d]pyrimidin, pyrido[4,3-d]pyrimidin, pyrido[3,2-d]pyrimidin,
5,6,7,8-tetrahydroquinazolin, 5,6,7,8-tetrahydropyrido[2,3-d]pyrimidin, 5,6,7,8-
tetrahydropyrido[3,4-d]pyrimidin, 5,6,7,8-tetrahydropyrido[4,3-d]pyrimidin, 5,6,7,8-
tetrahydropyrido[3,2-d]pyrimidin, thieno[3,2-d]pyrimidin, thiazolo[4,5-d]pyrimidin,
5H-pyrolo[3,2-d]pyrimidin, =~ 7H-purin,  thieno[2,3-d]pyrimidin,  thiazolo[5,4-
d]pyrimidin, 7H-pyrolo[2,3-d]pyrimidin, 9H-purin, 1H-pyrazolo[4,3-d]pyrimidin, 1H-
pyrazolo[3,4-d]pyrimidin, 1H-[1,2,3]triazolo[4,5-d]pyrimidin, 3H-[1,2,3]triazolo[4,5-
d]pyrimidin,  6,7-dihydro-5H-pyrolo[2,3-d]pyrimidin,  6,7-dihydro-5H-pyrolo[3,4-
d]pyrimidin, 6,7-dihydro-5H-pyrolo[3,2-d]pyrimidin va 6,7-dihydro-5H-xyclopenta[d]
pyrimidin, mdi chiing tily ¥ duoc thé bang 1, 2, 3, 4 hodc 5 phan tir thé R”.

Trong mot s6 phuong 4n vé hop chit c6 cong thirc XIII, vong A cung véi vong
vong pyrimidin ma né lién két vao tao thanh nhém duoc chon tir quinazolin, 5,6,7,8-
tetrahydropyrido[4,3-d]pyrimidin,  5,6,7,8-tetrahydropyrido[3,4-d]pyrimidin, = 1H-
pyrazolo[3,4-d]pyrimidin, thieno[2,3-d]pyrimidin va thiazolo[5,4-d]pyrimidin, moi
chiing tiy ¥ duoc thé bang 1, 2, 3, 4 hodc 5 phan tir thé R”.

Trong mot sb phuong 4n vé hop chét c6 cong thic I, 11, 111, IV(a), IV(b), V(a),
V(b), V1, VII(a), VII(b), VIII(a), VIII(b), IX, X(a), X(b), XI(a), XI(b), XII(a), XII(b),
X1I(c), XII(d), XII(e), XII(f), XI(g), XM(h), XII{), XII(j), XI(k), XII(1), XI(m),
XII(n), XII(o) hodc XIII, R! dugc chon tir nguyén tr hydro, nguyén tir halogen, CN,
C1. alkyl, C1 haloalkyl, C(O)OR?, C(O)NRPR®, OR?, NR®R®, Cs.10 aryl va heteroaryl
c6 tlr 5 dén 10 canh.

Trong mot sd phwong 4n v& hop chit co cong thire I, I1, T11, TV(a), IV(b), V(a),
V(b), V1, VII(a), VII(b), VIII(a), VIII(b), IX, X(a), X(b), XI(a), XI(b), XII(a), XII(b),
XII(c), XII(d), XII(e), XII(f), XI(g), XM (h), XII(1), XIIG), XI(k), XII(1), XI(m),
XII(n), XII(0o) hodc XIII, R! duoc chon tr nguyén tir hydro, nguyén tir halogen, CN,
C1-6 alkyl, Ci.6 haloalkyl, hydroxyl, Ci.¢ alkoxy, NHa, NHC1.6 alkyl, va N(Ci.6 alkyl)s.

Trong mot sb phwong 4n vé hop chit c6 cong thie I, 11, 111, IV(a), IV(b), V(a),
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V(b), VI, VII(a), VII(b), VIII(a), VIII(b), IX, X(a), X(b), XI(a), XI(b), XII(a), XIL(b),
X1I(c), XII(d), XII(e), XII(f), XI(g), XII(h), XII(1), XII([), XII(k), XII(l), XI(m),
XII(n), XII(0) hodc XIII, R! duoc chon tir nguyén tir hydro, nguyén tir halogen, CN,
CF3 va metyl.

Trong mot sb phuong an vé hop chit c6 cong thie 1, I, 111, IV(a), IV(b), V(a),
V(b), VI, VII(a), VII(b), VIII(a), VIII(b), IX, X(a), X(b), XI(a), XI(b), XII(a), XII(b),
XII(c), XII(d), XII(e), XIL(f), XII(g), XII(h), XII(i), XII(j), XII(k), XII(1), XII(m),
XII(n), XII(0) hodc XIII, R! 1a nguyén tir hydro.

Trong mét s phuong an vé hop chét ¢ cong thic I, 11, 111, IV(a), IV(b), V(a),
V(b), VI, VII(a), VII(b), VIII(a), VIII(b), IX, X(a), X(b), XI(a), XI(b), XII(a), XII(b),
X1I(c), XII(d), XII(e), XII(f), XI(g), XM (h), XII(i), XII([), XI(k), XII(1), XII(m),
XII(n) hodc XII(0), R® dugc chon tir nguyén tir hydro, nguyén tir halogen, CN, Ci¢
alkyl, C1.¢ haloalkyl, C(O)OR?, C(O)NRPR®, OR? NRPR, Cs.10 aryl va heteroaryl c6 tir
5 dén 10 canh.

Trong mét sb phuong an vé hop chit c6 cong thic I, 11, 111, IV(a), IV(b), V(a),
V(b), VI, VI(a), VII(b), VIII(a), VIII(b), IX, X(a), X(b), XI(a), XI(b), XII(a), XII(b),
XII(c), XII(d), XII(e), XII(f), XII(g), XII(h), XII(1), XI1(j), XII(k), XII(I), XII(m),
XII(n) hodc XII(0), R* dugc chon tir nguyén tir hydro, nguyén tir halogen, CN, Ci-6
alkyl, Ci.6 haloalkyl, hydroxyl, Ci.s alkoxy, NH2, NHCi.6 alkyl, va N(Ci.¢ alkyl)o.

Trong mét sb phuong 4n vé hop chat ¢ cong thic I, II, 111, IV(a), IV(b), V(a),
V(b), VI, VII(a), VII(b), VIII(a), VII(b), IX, X(a), X(b), XI(a), XI(b), XII(a), XII(b),
X1I(c), XII(d), XII(e), XII(f), XI(g), XI(h), XII({), XII(j), XII(k), XII(1), XII(m),
X1II(n) ho#c XII(o), R* dugc chon tir nguyén tir hydro, nguyén tir halogen, CN, CF3 va
metyl.

Trong mdt s& phuong 4n v& hop chat c6 cong thic I, 11, 111, IV(a), IV(b), V(a),
V(b), VI, VII(a), VII(b), VIII(a), VII(b), IX, X(a), X(b), XI(a), XI(b), XII(a), XII(b),
XII(c), XII(d), XII(e), XII(f), XI(g), XII(h), XII(1), XIG), XI(k), XII(1), XII(m),
X1I(n) hodc X1II(0), R? 1a nguyén tir hydro.

Trong mat $6 phuong an vé hop chét co cong thire 1, 11, 111, IV(a), IV(b), V(a),
V(b), VI, VII(a), VII(b), VIII(a), VIII(b), IX, X(a), X(b), XI(a), XI(b), XII(a), XII(b),
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XII(c), XII(d), XII(e), XII(f), XII(g), XII(h), XII(i), XII(j), XI(k), XII(1), XII(m),
XII(n) hoic XII(o), m&i R! va R? 12 nguyén tir hydro.

Trong mét sb phuong an vé& hop chét c6 cong thic I, 11, 111, IV(a), IV(b), V(a),
V(b), VI, VII(a), VII(b), VIII(a), VIII(b), IX, X(a), X(b), XI(a), XI(b), XII(a), XII(b),
XII(c), XII(d), XII(e), XII(f), XII(g), XII(h), XII(i), XII(j), XI(k), XII(I), XII(m),
XTI(n), XII(0), hodc XIII, R* dugc chon tir nguyén tir hydro, Ci.6 alkyl, C1.¢ haloalkyl,
C(O)R?, C(O)OR?, C(O)NRPR® va SOR?.

Trong mot sé phuong 4n vé hop chét c6 cong thirc I, II, IIT, IV(a), IV(b), V(a),
V(b), VL, VII(a), VII(b), VIII(a), VIII(b), IX, X(a), X(b), XI(a), XI(b), XII(a), XII(b),
XII(c), XII(d), XII(e), XII(f), XII(g), XII(h), XII(i), XII(), XI(k), XII(l), XII(m),
XII(n) hodc XII(0), R* 1a nguyén tir hydro.

Trong mot sé phuong 4n vé hop chit ¢ cong thie I, 11, 111, IV(a), IV(b), V(a),
V(b), VI, VII(a), VII(b), VIII(a), VIII(b), IX, X(a), X(b), XI(a), XI(b), XII(a), XII(b),
XII(c), XI(d), XII(e), XII(f), XI(g), XM (h), XII(1), XII[), XI(k), XI(), XII(m),
XII(n), XII(0), hodc XIII, mdi R!, R? va R* 12 nguyén tt hydro.

Trong mdt s6 phuong 4n vé hop chat c6 cong thuc I, III, IV(b), V(b), VI,
VII(b), VIII(b), IX, X(b), XI(b), XII(a), XII(c), XII(e), XII(f), XII(h), XII[j), XII(k),
XII(m), XII(o) hodc XIII, R® va R?, trong mdi trudng hop, ddc 1ap véi nhau duge chon
tir nguyén tr hydro, nguyén tir halogen va Ci.¢ alkyl.

Trong mot sd phuong an vé hop chét co cong thac I, III, TV(b), V(b), VI,
VII(b), VIII(b), IX, X(b), XI(b), XII(a), XII(c), XII(e), XII(f), XII(h), XII(j), XII(K),
XII(m), XII(o) hodc XIII, mdi R® va R?, trong mdi trudng hop, 12 nguyén tir hydro.

Trong mét sé phwong an, hop chat duge chon tir cac hop chat trong bang 2,

hodc muoi dugc dung cua nd.

Hop chét va ché phém da mo ta va/hodc bdc 10 trong ban mo ta diéu bién su co
a6t co xuong. Cu thé, cic hop chat diéu bién phitc hop troponin ciia dbt co xuwong
nhanh théng qua mdt hoc nhiéu myosin xuwong nhanh, actin, tropomyosin, troponin C,
troponin I, va troponin T, va cac manh va dang d6ng vi cia ching. Nhu dwoc st dung
trong ngit canh nay, "diéu bién" nghia 13 1am ting hodc giam hoat tinh. Trong mot s6

truong hop, cac hop chat ¢ m ta va/hoic bdc 1 trong ban mo ta tao kha nang (nghia
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la l1am tang hoat tinh) ciia mot hoac nhidu myosin xuong nhanh, actin, tropomyosin,
troponin C, troponin I, va troponin T, va cdc manh va dang ddng vi ciia chung. Trong
céc trudng hop khéc, cac hop chat dd mé ta va/hodc boc 16 trong ban md ta e ché
(nghia 1a lam giam hoat tinh) cua mdt hodc nhidu myosin xuwong nhanh, actin,
tropomyosin, troponin C, troponin I, va troponin T, va cidc méanh va dang ddng vi cla
chung.

Trong cé& truong hop can 1am sang va lam sang, cac chét hoat hoa phirc hop
troponin xurong nhanh di thé hién khuéch dai su d4p ing ciia co xwong nhanh véi sy
kich thich thin kinh, dAn dén lam ting phat trién luc cta co khi hoat héa co & dudi
muc tdi da (vi du xem, Russell et al., “The Fast Skeletal Troponin Activator, CK-
2017357, Increases Skeletal Muscle Force in vitro va in situ”, 2009 Experimental
Biology Conference, New Orleans, LA, April 2009). Cac chét hoat héa phiic hop
troponin xuong nhanh di dugc thé hié¢n lam ting sy nhay cua cac soi co xwong da
béc vé véi canxi, va co sdng véi tan s kich thich, mdi ching 1am ting su phét trién
luc ctia co khi hoat héa co ¢ dudi mirc t51 da. Cac chit hoat hoa nay ciing di duoc
thé hién 1am giam su méi co va/hodc 1am ting thoi gian d& moi va lam cham tinh
trang oxy hoa (vi du xem, Russell et al., “The Fast Skeletal Troponin Activator, CK-
2017357, Increases Skeletal Muscle Force va Reduces Muscle Fatigue in vitro va in
situ”, 5th Cachexia Conference, Barcelona, Spain, December 2009; Hinken et al., “The
Fast Skeletal Troponin Activator, CK-2017357, Reduces Muscle Fatigue in an in situ
Model of Vascular Insufficiency”, Society for Vascular Medicine’s 2010 Annual
Meeting: 21st Annual Scientific Sessions, Cleveland, OH, April 2010). Sy ting luc
cua co trong viéc dap ung lai tin hiu than kinh vao cling dd dwgc ching minh & cac
ngudi tinh nguyén khoe manh (vi du xem, Hansen et al.,, “CK-2017357, a Novel
Activator of Fast Skeletal Muscle, Increases Isometric Force Evoked by Electrical
Stimulation of the Anterior Tibialis Muscle in Healthy Male Subjects”, Society for
Neuroscience 40th Annual Meeting: Neuroscience 2010, November 2010). Thu
nghiém trong cic mau c6 chic ning co can lam sang bd sung dé xuat ring céc chét
hoat héa phirc hgp troponin xwong nhanh ciing lam tdng hi¢u suit co va/hodc kha
nang chiu dyng cua co. Céc dac tinh duoc ly nay dé xuit rfing co ché hoat dong nay
c6 thé ung dung trong cac tinh trang bénh ly, vi duy, tinh trang bénh Iy ma chiic nang

than kinh co bi suy yéu.
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Ciing dé xuit phuong phép ning cao hidu qui co xwong cho bénh nhan cin
nang cao hidu qua ndy, bao gdm dua vao co thé bénh nhéan lugng hitu hiéu hop chat
hodc ché phém da mo ta va/hoac bdc 1§ trong ban mo tad ma lien két ¢6 chon loc véi
phitrc hop troponin ctia sgi co xwong nhanh hoic ddt co xwong nhanh. Trong mot sd
phuong an, cac hop chit di boc 16 va/hoic mo ta trong ban md td hoat hoa cac soi co
xwong nhanh hoic d6t co xwong nhanh. Trong mét sé phuong 4n, viéc st dung hop
chét d3 boc 16 va/hoic mo ta trong ban mé ta 1am ting hidu suit ndi luc cua co xuong
nhanh. Trong mét sb phuong an, viéc st dung hop chét d3 boc 16 va/hodc mé ta trong
ban mo ta lam tang d6 nhay cla cac soi co xuong nhanh hodc ddt co xuong nhanh véi
ion canxi, so véi cac soi co xuong nhanh hoic dbt co khong duoc xir 1y véi hop chat
ndy. Trong mdt s phuong 4n, viéc st dung hop chat da boc 16 va/hodc md ta trong
ban mb ta 1am giam ndng dd ciia cic ion canxi ma lam cho myosin co xwong nhanh
lién két véi actin. Trong mot ) phuong an, viéc st dung hop chit d3 boc 16 va/hoic
mo ta trong ban mé ta lam cho sgi co xuong nhanh sinh ra lyc 16n hon khi hoat hoa co
& dudi muce tdi da.

Ciing d& xuét phuong phap 1am nhay cam héa sgi co xuong nhanh dé sinh ra
luc dap ung lai v ndng d6 ion canxi thip, bao gdm cho soi co xuwong nhanh tiép xuc
v61 hop chét hodc ché phém da boc 16 va/hoac mo ta trong ban moé ta ma lién Kkét co
chon loc véi phttc hop troponin trong dt co xwong nhanh. Trong mdt s6 phuong an,
su tiép xuc cta sgi co xwong nhanh véi hop chét 1am hoat hoéa sgi co xuong nhanh &
ndéng do ion canxi thip hon so v&i sgi co xuong nhanh chua xt 1y. Trong mot 56
phuong 4n, sy tiép xtic cua s¢i co xwong nhanh véi hop chét 1am sinh ra lyc 16n hon &
ndng d6 ion canxi thap hon so v&i soi co xwong nhanh chua xt 1y.

Ciing d& xuét phuong phép lam ting thoi gian dé méi co xuong nhanh trong co
thé ngudi bénh can didu nay, bao gdm cho sgi co xwong nhanh tiép xtc véi hop chét
hodc ché phim di boc 16 va/hoic md ta trong ban mo ta ma lién két c6 chon loc véi
phttc hgp troponin cla s¢i co xuong nhanh. Trong mot s6 phwong 4n, hop chit nay
lién két véi phiic hop dang phdi ti-troponin-ion canxi ma hoat héa céc s¢i co xuong
nhanh. Trong mét sé phuwong 4n, sy tao ra cac phirc hop va/hodc hoat héa cac soi co
xwong nhanh 1am ting luc va/hodc 1am ting thoi gian dé moi co khi so véi cac soi co
xwong nhanh chwa x 1y tiép xiic v6i cling ndng do ion canxi.

Cac hop chét va duoc phém da mo ta va/hoac boc 10 trong ban mo ta cd kha
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nang diéu bién sy co @bt co xwong nhanh in vivo, va cé thé 4p dung duoc trong ca cac
bénh & ngudi va dong vat. Su didu bicén s& duoc mong mudn trong mdt sb tinh trang
bénh 1y hodc can bénh, bao gém, nhung khong gidi han 1) cac 161 loan than kinh co,
nhu teo co vin ddng (Amyotrophic Lateral Sclerosis: ALS), teo co tiy (Spinal
Muscular Atrophy: SMA), bénh than kinh ngoai bién va chiing nhugc co ning; 2) cac
r6i loan co chu dong, bao gém bénh loan dudng co, cac bénh vé co va tinh trang bénh
1y vé thoai hoa co, nhu hdi chimg sarcopenia va hoi chimg suy mon (vi dy, hoi ching
suy mon do cac bénh nhu bénh ung thu, suy tim, bénh phoi tic nghdn man tinh
(chronic obstructive pulmonary disease: COPD), va bénh than/thAm tach than man
tinh), va cac thiéu hut vé phuc hdi, nhu su phuc hdi sau phau thuat (vi du yéu cO sau
khi phau thuat), nam trén givong 1au, hodc phuc hdi dot quy; 3) cac 161 loan hé than
kinh trung wong (central nervous system: CNS) trong do su yéu co, teo co va moi co 1a
cac tri€u chiing ndi bat, nhu da xo ctng, bénh Parkinson, chiing dot quy va ton thuong
tay séng; va 4) va cac hdi ching vé co do céc rdi loan toan than, bao gém bénh mach
mau ngoai bién (Peripheral Vascular Disease: PVD) hoac bénh dong mach ngoai bién
(Peripheral Arterial Disease: PAD) (vi du, tinh trang khap khiéng), hoi ching chuyén
héa, chimg mét moi man tinh, béo phi v suy yéu do tubi tac.

Céc hop chét va ché phém da mo ta va/hoac bdc 10 trong ban mo ta co thé duogc
stt dung d& didu tri bénh than kinh co, nghia 12 bénh tic d6ng dén bat ¢t phan nio cia
don vi thin kinh-co. Céc bénh thin kinh co bao gdm, vi du: 1) cdc bénh vé don vi van
dong, bao gém nhung khong gidi han bénh xo cung cot bén teo co (Amyotrophic
Lateral Sclerosis: ALS) bao gdm céc bién thé xo cling teo co hanh va xo cling teo co
mot bén nguyén phat (primary lateral sclerosi:PLS); bénh teo co tuy song dang 1-4;
hoi chimg Kennedy; hi ching sau viém tuy xam; bénh day than kinh van dong bao
gdm, vi dy, bénh Iy day than kinh do bénh ning; bénh day than kinh van dong da & véi
khéi dan truyén; bénh Charcot-Marie-Tooth va cac bénh than kinh ngoai bién van
dong di truyén va bénh thin kinh ngoai bién cam gidc khic; va hdi chimg Guillain-
Barre, 2) cac rdi loan vé su tiép hop than kinh-co, bao gém nhuoc co, hoi ching
nhugc co Lambert-Eaton, va phong bé than kinh co kéo dai di thude hodc doc t6; va 3)
bénh than kinh ngoai bién, nhu viém da r& diy than kinh mat myelin cdp tinh, bénh
than kinh dai thao dudng, viém da ré day than kinh mit myelin man tinh, thuong t6n
day than kinh ngoai bién giy chin thuong, bénh than kinh trong bénh phong, bénh day
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than kinh do viém mach, viém bi co/viém da co va bénh than kinh Friedreich Ataxia.

~ Cac hop chit va ché phdm da boc 19 va/hodc bdc 16 trong ban md ta 6 thé duge
st dung dé diéu tri céc rdi loan vé co chu dong. Cac rdi loan vé co chu dong bao gém
1) ching loan dudng co (bao gém, vi du, loan dudng co Duchenne, Becker, Limb-
Girdle, Facioscapulohumeral, loan dudng co gbc chi, loan dudng co Emery-Dreyfus,
loan dudng co mit, hau hong va loan dudng co bam sinh); va 2) bénh vé co, nhu bénh
co ¢6 soi, bénh ¢o 161 trung tam, bénh co bam sinh, bénh co ty thé, bénh co cép tinh;
bénh co do viém (nhu viém bi co/viém da co va viém co thé viii), bénh co néi tiét (nhu
bénh do nhugc/ting tuyén giap, hdi ching hoac bénh Cushing hodc Addison va céc
hoi chung tuyén yén, bénh co chuyén héa (nhu bénh lwu gitt glucogen, vi du bénh
McArdle, bénh Pompe, v.v...), bénh co do thube (thuéc statin, thudc khéng retrovirut,
bénh co do steroit) bénh phéi han ché, u hat da hé théng, hdi ching Schwartz-Jampel,
teo co trung tAm, va bénh co ngoai bién.

Céc hop chét va ché phém da boc 10 va/hodc boc 16 trong ban md ta co thé duoc
sit dung dé diéu tri hodc chimg xo cting cot bén teo co (ALS). ALS 1a can bénh xuét
hién mudn hon trong cudc doi (do tudi sau 50) va tién trién nhanh tir sy suy nhuoc chi
ban dAu dén chung liét va chét. Tudi tho chung sau khi chuin doan 13 tir 3-5 nim.
Nguyén nhan gy bénh cho hau hét cic bénh nhan ALS chua dugc biét (goi 13 dang tu
phat) doi khi ty 1& nho cac bénh nhan c6 bénh dang di truyén (gia dinh). Ca hai cin
bénh déu gay ra ting sy chét cic noron van dong dui nguyén nhan nay chua 13 rang.
Céc don vi van dong con lai ¢ géng bu lai cac don vi van dong bi chét bang cach phan
bd nhiéu soi hon nita (goi la sy moc 1én) nhung diéu nay chi co thé sira chita mot phﬁn
chitc ning co, do sau d6 cac co c6 thé xay ra nhidu van d& vé su phdi hop va su moi.
Cudi cung, cac noron van dong con lai chét di, dan dén chirng 1i€t hoan toan cua cac
co bi anh hudng. Ca hai can bénh nay gy chét ngudi do cubi cling mét sy kich thich
dén co hoanh, din dén suy ho hép Su Iwa chon diéu tri bénh ALS ngay nay bi han ché.

Cac hop chét va ché phﬁm da boc 10 va’hodc bdc 10 trong ban md ta cod thé duoc
st dung dé didu tri bénh teo co tiy (Spinal Muscular Atrophy: SMA). SMA 12 16i loan
di truyén do su bién d6i protein, SMN1, xuét hién cin cho su tdn tai va manh khoé cua
cac noron van dong Can bénh thuong cé ¢ tré em do phin 16n bénh nhan chi séng
duoc dén nim tir 11-12 tudi Ngay nay vin chua c6 cach diéu tri bénh SMA.

Cac hop chat va ché phdm da boc 16 va/hodc boc 16 trong ban md ta c6 thé dugce
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str dung dé didu tri chting nhugc co ning. Chitng nhuge co nang 12 bénh than kinh co
tu mién man tinh trong d6 co thé sinh ra khang thé 1am phong bé, bién dbi, hoic pha
huy c4c protein lién quan dén su phat tin hiéu & chtc ning than kinh co, do d6 ngin
ngura dugc su co co. Cac protein ndy bao gbm thu thé axetylcholin nicotin (AChR)
hoic, it thudng xuyén hon, tyrosin kinaza ddc hi¢u co (MuSK) li€n quan dén su tao
cum AChR (vi du xem Drachman, N. Eng. J. of Med., 330:1797-1810, 1994). Cac
bénh nay dac trung boi su thay d6i muc do suy yéu co xwong (cha dong) cla co thé.
Déu hiéu phéan biét chiing nhugc co ning 1a sy tang suy yéu co trong sudt giai doan
hoat dong va ting thém sau giai doan nghi ngoi. Du cho chirng nhugc co ning co6 thé
tac dong 1én bat ky co chit ddng nao, cac co xac dinh, nhu co kiém so4t mat va sy hoat
dong ctia my mét, sy biéu hién nét mit, sy nhai, noi, va nudt thuong, nhung khong
thuong xuyén, thuong khong lién quan dén rdi loan nay. Cac co kiém soat su thé va
chuyén dong cd va chan c6 thé ciing bi anh hudng. Trong héu hét cac trudng hop, triéu
ching d& nhan thay dAu tién 1 su suy yéu co mat. Trong cac trudng hop khac, su khod
nudt va noéi nhiu c6 thé 1a cac diu hiéu diu tién. Mirc d6 suy yéu co trong chiing
nhuoc co nang thay d6i nhiéu & cac ngudi bénh khic nhau, tir dang cuc bd, gi6i han &
co mét (nhwoc co mét), &én dang nghiém trong hodc lan rong trong d6 nhiéu co - d6i
khi bao gdm cé céac co kiém soat su thd - bi anh hudng. Céc triéu chimg, ma khac nhau
vé dang va tinh nghiém trong, c6 thé bao gém su ri xuéng cua mot hodc hai my mét
(ching sa my mat), vt xuat hién md md khong rd nét hode nhin thay hai hinh anh cua
mot vat tach roi nhau (ching nhin d6i) do sy suy yéu co kiém soét sy van dong mit,
dang di khong viing chéc hoac di lic lu, suy yéu & tay, ban tay, chan, ban chan, va cd,
thay ddi su biéu hién co mit, khé nuét hodc thd gip, va 1am suy yéu kha ning noi
(chung loan can ngdn). Cac suy yéu lan rong phat trién trong khoang 85% s6 nguoi
bénh.

Céac hop chi va ché phém da mo ta va/hoac bdc 10 trong ban mo ta co thé duoc
dung dé didu tri chimg thiéu co, vi du ching thiéu co do tudi tac hodc bénh tat (vi du
do nhidm HIV). Chung thiéu co ddc trung boi sy thiéu hut khéi lugng, chét luong va
d6 bén cua co xwong. Vé phuong dién 1am sang, giam stt khéi mé co xwong (teo co)
gbp phan vao su suy yéu cua nguoi gia. O nam gidi, su giam st khéi co chiém mot
phin ba & do tudi trong khoang 50 va 80 tudi. O ngudi gia hon, sy diéu tri tai bénh

vién kéo dai c6 thé dan dén su teo co do khong sir dung hon nita dan dén sy mat kha
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ning séng doc 1ap va 1am ting su suy nhugc co thé Hon nita, qué trinh gia hoa co thé
gay anh huong dang ké dén thanh phan cua co thé, gdm c6 sy giam dang ké khi
lugng co thé khong m& va tang su béo phi. Cac sy thay ddi toan bg tinh trang béo phi
va su phan bd m& xuét hién 1 cac nhan t6 quan trong trong nhidu cin bénh lién quan
dén tudi tac néi chung nhu ting huyét ap, dung nap glucoza va dai thio dudng, roi
loan lipit mau, va bénh tim mach do xo vita dong mach. Hon nira, c6 thé tudi tac lién
quan dén su giam khdi co, va sau d6 giam strc khoé va kha ndng chiu dung, c6 thé 1a
yéu t& quyét dinh quan trong cho sy mét chirc ning, sy phu thudc va mét kha ning. Su
méi co 12 nhan t§ chinh 1am cho ngudi 16n tudi bi thoai hoa va din dén bénh tit va tir
vong.

Céc hop chat va ché pham di boc 16 va/hodc boc 16 trong ban md ta c6 thé dugce
sir dung dé diéu tri chimg suy mon. Chimg suy mon nghia 13 tinh trang thudng lién
quan dén bénh ung thu hodc cac bénh hodc can bénh nguy hiém khac, (vi dy, bénh
phéi tic ngh&n man tinh, bénh suy than man tinh), dac trung béng su giam can lién tuc,
chung teo co va su suy yéu, do sy thiéu hut mdé m& va co xuong.

Céc hop chat va ché phdm da boc 16 va/hoic boc 16 trong ban md ta ¢ thé dugce
su dung dé diéu tri chimg loan dudng co. Ching loan dudng co c6 thé duoc dic trung
bang su suy yéu co phat trién, sw pha huy va tai sinh céc s¢i co, va két qua 13 thay thé
SO1 co bé'tng c4c md soi va mé lién két md.

Hop chét va ché phém duogc mod ta va’hoac bdc 10 trong ban mo ta co thé duoc
su dung dé diéu tri su suy yéu sau phau thuat, 1 sy giam do bén ctia mdt hodc nhidu
co sau qué trinh phau thuét. Sy suy yéu c6 thé phd bién (nghia 1a suy yéu toan bod co
thé) hoac cuc bo ¢ vung cu thé, vung co thé, chi, hodc co.

Hop chét va ché phém duoc mo ta va’hoac bdc 10 trong ban mo ta co thé duogc
st dung dé diéu tri su suy yéu co sau chan thuong la sy giam do bén ctia mot hoic
nhiu co sau giai doan chan thuong (vi du thuong tat co thé). Su suy yéu c6 thé phod
bién (nghia la suy yéu toan bd co thé) hodc cuc bd & ving cu thé, vung co thé, chi,
hoac co.

Hop chét va ché phém duoc mod ta va’hoac bdc 16 trong ban mo ta cod thé duoc
su dung dé didu tri su suy yéu va moi co do bénh mach mau ngoai bién (peripheral
vascular disease: PVD) hodc bénh dong mach ngoai bién (peripheral artery disease:

PAD). Bénh mach méau ngoai bién 13 bénh hodc réi loan clia h¢ tudn hoan bén ngoai
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ndo va tim. Bénh dong mach ngoai bién (peripheral artery disease: PAD), cling duoc
biét dén 1a bénh tic dong mach ngoai bién (peripheral artery occlusive disease:
PAOD), 12 mot dang ctia bénh PVD trong do phong bé mot phﬁn hodc hoan toan dong
mach, thuong din dén chan hoic tay. PVD va/hodc PAD c6 thé do, vi du, chimg xo
vita dong mach, qua trinh viém din dén chimg hep, giy tic mach/ngh&n, hodc gay t6n
hai dén mach mau do bénh (vi du bénh dai thao duong), nhidm tring hodc tén thuong.
PVD va/hodc PAD c6 thé gy ra ca chimg thiéu mau cuc bo cép va min tinh, dién hinh
la & chan. Céc triéu ching cia PVD va/hoac PAD bao gém dau, suy yéu, té, hoac
chudt rit & co do giam dong méu (tinh trang khap khiéng), dau co, dau nhire, chudt
rat, t& cong hodc giam sic chiu dung xay ra trong qua trinh tap luyén va duoc giam
b6t nho khoang thoi gian nghi ngoi ngan (tinh trang khap khiéng khong lién tyc), dau
trong khi nghi ngoi (dau khi nghi) va that thoat co sinh hoc (chimg hoai tir). C4c triéu
chimg ciia PVD va/hodc PAD thudng xuét hién trong co bép chan, nhung c6 thé ciing
quan sat duoc cac triéu ching nay trong csac co khac nhu co bép dui va co hong. Cac
yéu td gy nguy co bj PVD va/hoic PAD bao gdm tudi tac, béo phi, kiéu séng it van
dong, hut thudc 14, dai thao duong, cao huyét ap, va néng dd cholesterol cao (nghia 1a,
LDL cao, va/hodc ndng dd triglyxerit cao va/hoic néng d6 HDL thip). Ngudi bi bénh
tim hinh vanh hodc c6 tién st dau tim hoic dot quy thudng ciing c6 tan sé bi PVD
va/hodc PAD tang. Chét hoat hoa phiic hop troponin xuong nhanh da dwgc thé hién
lam giam sy suy co va/hodc lam tang thoi gian dé méi trong cac mau thiéu hut co in
vitro va in situ (vi du xem \, Russell et al., “The Fast Skeletal Troponin Activator,
CK-2017357, Increases Skeletal Muscle Force va Reduces Muscle Fatigue in vitro va
in situ”, 5th Cachexia Conference, Barcelona, Spain, December 2009; Hinken et al.,
“The Fast Skeletal Troponin Activator, CK-2017357, Reduces Muscle Fatigue in an in
situ Model of Vascular Insufficiency”, Society for Vascular Medicine’s 2010 Annual
Meeting: 21st Annual Scientific Sessions, Cleveland, OH, April 2010).

Céc hop chét va ché phim da boc 16 va/hodc boc 16 trong ban md ta cé thé dugc
st dung dé diéu tri cac triu ching vé tinh trang suy yéu, vidu yéu dudi do tudi tac. Su
yéu dudi dic trung boi mot hodc nhiéu su giam trong luong khong chil tim, sy suy yéu
co, tc d6 di cham, kiét strc, va hoat dong co thé cham.

Cac hop chét va ché pham da boc 16 va/hodc boc 16 trong ban mod ta co thé

duoc su dung dé diéu tri sy suy yeu co va’hodc mét moi do hdi chirng hao mon dan,
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ma 12 tinh trang bénh 1y déc trung boi sy giam trong lugng khong chi tdm do sbt va
tiéu chay kéo dai. Trong mot s trudng hop, ngudi bénh bi cac hi chiing hao mon dan
lam giam 10% trong luong co thé trong thoi gian mot théng.

Céc hop chit va ché pham da boc 16 va/hoic boc 16 trong ban mé ta c6 thé dugc
st dung dé diéu tri cac bénh va tinh trang bénh 1y vé co do su bat thuong vé cAu trac
va/hodc chirc ning cia méd co xwong, bao gébm ching loan dudng co, chimg loan
dudng co bam sinh, bénh co bam sinh, bénh co ngoai bién, cac bénh co khac (vi du,
bénh & soi co, thé vui), hdi ching truong luc co, bénh co kénh ion, ching than nhiét
cao 0 dong vat co6 vu, bénh co do chuyén hoa, hoi chirng nhuoc co bam sinh, ching
thiéu co, teo co va hoi ching suy giam sitc khoe ca vé thé chat 14n tinh than.

Céc hop chét va ché phém da boc 16 va/hoac bde 19 trong ban md ta co thé duoc
st dung dé diéu tri cac bénh va tinh trang bénh 1y do su hoat dong bat thuong cua co
bét nguén tir su hoat dong bét thuong ctia noron hodc su truyén noron, bao gém bénh
X0 cung cot bén teo co, bénh teo co tiy séng, bénh mét didu hoa di truyén, bénh soi1
than kinh van dong va cam giac di truyén, chirng liét hai chan di truyén, dot quy, da xo
cung, ton thuong nao véi su thiéu hut van dong, tdn thuong tuy séng, bénh Alzheimer,
bénh Parkinson v&i ton thuong van dong, chiing nhugc co nang va hoi ching
Lambert-Eaton.

Céc hop chit va ché pham di boc 16 va/hodc boc 16 trong ban md ta c6 thé cling
duoc su dung dé didu tri cac bénh va tinh trang bénh 1y do CNS, sy hoat dong bat
thuong cua tuy séng hodc co bat nguén tir su roi loan diéu hoa ndi tiét va/hodc chuyén
héa, bao gdm tinh trang khap khing thtr cap dén bénh nghén dong mach ngoai bién,
su giam hoat dong tuyét giap, ting hodc giam chiic ning cla tuyén cin gisp, bénh dai
thao duong, su hoat dong bat thuong cla than, sy hoat dong bat thuong cua tuyén yén
va su mat cin bang cua axit/bazo.

Céc hop chit va ché pham di boc 16 va/hoic boc 16 trong ban md ta cb thé dugce
sit dung mdt minh hodc Kkét hop véi cac liéu phap khac va/hoac cac chét tri 1iéu khac
c6 thé st dung trong diéu tri cac r6i loan da dé cap & trén.

Cac hop chét va ché phém da boc 16 va’hodac mo ta trong ban md ta co thé duoc
két hop v6i mot hodc nhidu lidu phap khac dé didu tri chimg xo cling cdt bén teo co
(ALS). Vi du vé& cac liéu phap phu hop bao gbém riluzol, baclofen, diazepam,

trihexyphenidyl va amitriptylin. Trong mdt s6 phwong 4n, cac hop chét va ché pham
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d3 boc 16 vi/hodic md ta trong ban mo ta c6 thé dwoc két hop véi riluzol dé diéu tri cho
nguoi b1 ALS.

Céc hop chit va ché pham da boc 16 va/hodc md ta trong ban mé ta c6 thé dugc
két hop véi mot hodc nhidu liéu phap khéac dé diéu tri chimg nhugc co nang. Vi du vé
cac li¢u phap phu hop bao gdém viéc st dung chat khang cholinsteraza (vi du,
neostigmin, pyridostigmin), ma giup nang cao sy truyén than kinh co va nang cao strc
bén cla co; st dung thudc @wc ché mién dich (vi du, prednison, xyclosporin,
azathioprin, mycophenolat mofetil) ma lam nang cao strc bén ciia co nhd te ché viée
san sinh ra khang thé bét thuong; cit bo tuyén trc (nghia 13, phiu thuat cat bo tuyén tc,
ma thudng 13 bit thudng trong ngudi bi chitng nhuoc co nang); tach hdng huyét cau
khoi dich truong; va globulin mién dich trong tinh mach.

Céc hop chét va ché phém da boc 10 va/hoac mo ta trong ban mo ta co thé duoc
két hop véi mot hoac nhiéu liéu phap khéc dé diéu tri chimg PVD hodc PAD (vi du,
tinh trang khap khiéng). Viéc diéu tri chimg PVD va PAD thuong nham vao viéc lam
tang dong mau dong mach, nhu ngung hut thudc 14, kiém soat huyét ap, kiém soat
bénh dai thao duong va tap luyén. Viéc diéu tri cling c6 thé bao gém duoc phém, nhu
thudc gitp nang cao khoang cach khi di bo (vi du, xilostazol, pentoxifyllin), chat hity
tidu cau (vi du, aspirin, ticlopidin, clopidogrel), chét chéng déng (vi du, heparin,
heparin trong luong phén tir thip, warfarin, enoxaparin) chit 1am tan cuc huyét, chit
chéng tang huyét ap (vi du, diuretic, chét rc ché AXE, chat phong bé kénh canxi, chat
phong bé beta, chit ddi khang thu thé angiotensin IT), va chit 1lam giam ndng do
cholesterol (vi du, statin). Trong mot s6 bénh nhan, c6 thé can dat éng thong mach tim,
dat stent hodc phau thuat (vi du, phiu thuét bac ciu hogc phau thuét loai bé méng xo
vira).

Céc chat tri liéu phi hop bao gdm, vi du, chat chéng béo phi, chit chéng thiéu
co, chét chdng hoi ching thodi hoa, chit chéng suy yéu, chit chdng hoi ching suy
giam strc khoe ca vé thé cht 14n tinh than, chit chéng co co, chét chéng suy yéu co
sau phiu thuét va sau chin thuong, va chit chdng bénh than kinh-co.

Céc chét tri liéu phu hop khac bao gom, vi du: orlistat, sibramin, dietylpropion,
phentermin, benzaphetamin, phendimetrazin, estrogen, estradiol, levonorgestrel,
norethindrone axetat, estradiol valerat, etinyl estradiol, norgestimat, estrogen tiép hop,

estrogen este hoa, medroxyprogesterone axetat, testosteron, yéu td tang truong tr

68



42291 69/153

insulin, hormon ting truéng nguoi, riluzol, cannabidiol, prednison, albuterol, thube
chéng viém khong steroit, va doc t6 botulinum.

Céc chét tri lidu phi hop khac bao gdm TRH, dietylstilbesterol, theophyllin,
enkephalins, prostaglandin chudi E, cac hop chét dugc boc 16 trong don Patent M§ sb
3,239,345 (vi du, zeranol), cac hop chét dugc boc 10 trong don Patent M§ 36 4,036,979
(vi du, sulbenox), cac peptit dugc boc 16 trong don Patent My $6 4,411,890, chat kich
thich bai tiét hormon ting sinh truéng nhw GHRP-6, GHRP-1 (dugc boc 16 trong don
Patent M§ s 4,411,890 va cong bd WO 89/07110 va WO 89/07111), GHRP-2 (dugc
boc 16 trong WO 93/04081), NN703 (Novo Nordisk), LY444711 (Lilly), MK-677
(Merck), CP424391 (Pfizer) va B-HT920, yéu té giai phong hormon sinh truéng va
chit twong tu né, hormon sinh truéng va chét tuong tw né va somatomedin bao gbm
IGF-1 va IGF-2, chit ché vin alpha-adrenergic, nhu clonidin hodc chat cha van
serotonin 5-HTp, nhu sumatriptan, cht &c ché somatostatin hodc phan n6 giai phong
ra, nhu physostigmin, pyridostigmin, hormon paratyroit, PTH(1-34), va
bisphosphonat, nhue MK-217 (alendronat).

Vin con chat thudc va chat dugc khéc gém c6 estrogen, testosteron, chit diéu
chinh thu thé estrogen chon loc, nhu tamoxifen hodc raloxifen, chét diéu chinh thu thé
androgen khac, nhu céac chét duogc boc 16 trong Edwards, J. P. et. al., Bio. Med. Chem.
Let., 9, 1003-1008 (1999) va Hamann, L. G. et. al.,, J. Med. Chem., 42, 210-212
(1999), va chit cha van thu thé progesteron ("PRA"), nhu levonorgestrel,
medroxyprogesteron axetat (MPA).

Céc chét tri lieu phu hop khéc bao gdm chét ddng hoa, nhu chat diéu bién thu
thé androgen c6 chon loc (SARM); chéat d6i khang con dudng thu thé activin, nhu
khang thé khang myostatin hoic chit biy thu thé activin c6 thé hoa tan, bao gdm
AXE-031 (Acceleron Pharmaxeuticals, chit dbi khang IIB loai thu thé activin c6 thé
hoa tan), MYO-027/PFE-3446879 (Wyeth/Pfizer, chit ic ché myostatin khang thé),
AMG-745 (Amgen, chat trc ché myostatin thé peptit), va thy thé by ActRIIB (xem
Zhou et al., Cell, 142, 531-543, August 20, 2010); va cac steroit déng hoa.

Vin con chit thudc va chat duoc khéc gé)m c6 chét e ché aP2, nhu duoc boc 16
trong don U.S. Ser. s6 09/519, 079 dwgc ndp vio ngay 6 thang ba nim 2000, chat déi
khéng gama PPAR, chit chi van delta PPAR, chét chil van beta 3 adrenergic, nhu
AJ9677 (Takeda/Dainippon), L750355 (Merck), hodc CP331648 (Pfizer), cac chét chu
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van 3 beta khac nhu dugce boc 10 trong Patent My s6 5, 541, 204, 5, 770, 615, 5, 491,
134, 5, 776, 983 va 5, 488, 064, chét c ché lipaza, nhu orlistat hoic ATL-962
(Alizym), chit Gc ché tai hip thu sekhdi quaynin (vad dopamin), nhu sibutramin,
topiramat (Johnson & Johnson) hodc axokin (Regeneron), thudc beta thu thé tyroit,
nhu gén két thu thé tyroit nhu dugc boc 16 trong WO 97/21993, WO 99/00353, va
GB98/284425, va c4c chit chan 4n, nhu dexamphetamin, phentermin,
phenylpropanolamin hoac mazindol.

VAn con chét thubc va chat duoc phu hop khac gdm co chét trong diéu tri HIV
va AIDS, nhu indinavir sulfat, saquinavir, saquinavir mesylat, ritonavir, lamivudin,
zidovudin, tb hop lamivudin/zidovudin, zalxitabin, didanosin, stavudin, va megestrol
axetat.

VAn con chét thudc va chat duge phi hop khic gdm c6 chit chdng huy xwong,
chit ding trong didu tri thay thé hormon, chét twong ty vitamin D, canxi co ban va
chit bd sung canxi, chat trc ché K cathepsin, chat tc ché MMP, chit d6i khéng thu thé
vitronectin, chéat ddi khéang Src SH.sub.2, chét e ché mach--H+-ATPaza, ipriflavon,
florua, tibolon, prostanoit, chét @tc ché 17-beta hydroxysteroit dehydroaza va chét uc
ché Src kinaza.

Céac chét chira bénh khac d3 néu ¢ trén, khi duoc dung trong td hop véi céc hoat
chit d3 dugc md ta trong ban md ta, co thé duoc dung, vi du, trong lwgng d3 chi ra
trong Tap chi tham khao danh cho thiy thuéc (PDR) hoic dwgc ngudi ¢ trinh dd
trung binh trong linh vyc xé4c dinh.

Céc hop chit va ché pham d4 boc 16 vi/hoic md ta trong ban md ta& dugc duogce
stt dun & liéu luong c6 hidu qua didu tri, vi dy, lidu lugng du cho sw diéu tri cac tinh
trang bénh da mo ta ¢ trén. Trong khi cadc mirc lidu lugng cua cac hoat chit d3 mé ta
trong ban mo ta cho con nguoi van con dugc hoan thién, thong thudng, pham vi liéu
lwong hang ngay nam trong khoang tir khoang 0,05 dén 100mg/kg trong lugng co thé;
trong mdt sé phuong 4n, pham vi liéu lugng hang ngay nam trong khoang tlr khoang
0,10 dén 10,0mg/kg trong luong co thé, va trong mot s6 phuong 4n, pham vi lidu
lwong hang ngdy nam trong khoang tir khoang 0,15 dén 1,0mg/kg trong luong co theé.
Do d6, dé st dung cho ngudi co trong lugng 70kg, trong cac phuong 4n xac dinh,
pham vi liéu lwong s& nam trong khoang it 3,5 dén 7000mg trong mot ngdy; trong mot

s6 phwong 4n, pham vi liéu lugng sé nim trong khoang tir 7,0 dén 700,0mg trong mot

70



42291 71/153

ngdy, va trong mot sd phwong 4n, pham vi lidu lwong s& nam trong khoang tir 10,0 dén
100,mg trong mot ngay. Lwong hoat chat st dung s& phu thudc vao, vi du, ngudi bénh
va tinh trang bénh diéu tri, muc do nghiém trong cua bénh, céch thuc va ké hoach st
dung thubc va quyét dinh cia bac s§ ké don. Vi du, pham vi liéu luong pht hop dé str
dung qua dudng udng s& ndm trong khoang tir khoang 70 dén khoang 700mg trong
mdt ngdy, va vi du v liéu lwong sir dung trong tinh mach nam trong khoang tir khoang
70 dén khoang 700mg trong mot ngay, mdi lidu lugng nay phu thude vao tic dung hoa
1y ctia hop chét véi co thé.

Viéc st dung céac hop chét va ché phém da bdc 16 va/hodc mo ta trong ban md
ta c6 thé thong qua nhidu cach st dung dugc chip nhan cho céc chat tri ligu gdm cé,
nhung khong gidi han, dua vao qua duong uéng, dat dudi luoi, dat dudi da, dung
ngoai rudt, dua vao trong tinh mach, dua vao trong mii, dap, ap da, dwa vao trong
bung, dua vao trong co, dua vao trong phéi, dua vao am dao, dua vao truc trang, hodc
dua vao trong mat. Trong mot $6 phuong an, viéc su dung hop chit hoic ché phém
thong qua duwdng ubng hoic st dung ngoai rudt. Trong mot s6 phuong an, cac hop chit
hodc ché phém duogc boc 10 va/hodc mo ta trong ban mo ta duge su dung qua dudong
ubng.

Cac duoc phém c6 cac dang bao ché & dang rin, nira ran, long va son khi, nhu,
dang vién nén, vién nang, thudc bot, chét dich, dich huyén phu, thudc dan, va sol khi.
Cac hop chét da boc 16 va/hoic md ta trong ban md ta co thé cling dugc st dung &
dang bao ché phong thich cham hodc phéng thich c6 kiém soat (vi du gdm c6 thude
vién phong thich c¢6 kiém soat/phéong thich cham, thudc tiém phéng thich hoat chét
trong khoang thoi gian kéo dai, bom thim thiu hoic miéng dap da (gdm c6 su van
chuyén dién tir), trong khoang thoi gian kéo dai, va/hodc dé dwa vao mach & ty 1€ xac
dinh trude. Trong mot s6 phuong 4n, cac ché pham dugc dé xuét ¢ dang bao ché don
vi phut hop cho su dua vao mot liéu don chinh x4c.

Cac hop chat d3 boc 16 va/hoic mo ta trong ban md ta co thé duogc dua vao
riéng 1¢ hodc trong t6 hop v6i mot hodc nhidu chét mang hoic t& duoc thuong dung
trong dugc phém (vi du, manitol, lactoza, tinh bdt, magie stearat, natri sacarin, da talc,
xenluloza, natri crosscarmeloza, glucoza, gelatin, sucroza, magie carbonat) Néu can,
ché phdm duoc c6 thé ciing chira lwgng nhé céc co chit bd trg khong doc nhu chit

thAm wét, chét nhii hod, chit lam ting tinh hoa tan, chat tao dém pH va chat twong tu
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(vi du, natri axetat, natri xitrat, cac din xuit cta xyclodextrin, sorbitan monolaurat,
trietanolamin axetat, trietanolamin oleat). Thong thuong, phu thudc vao cach dua
thubc vao hudng dén, duoc pham sé& chira hop chit da boc 16 va/hoic mo ta trong ban
md ta v6i lugng nam trong khoang tir 0,005% dén 95%; hoic trong khoang tir 0,5%
dén 50% trong luong. Ngudi cé trinh d9 trong linh vuc da biét, hodc s& d& dang biét
dugc cac phuong phap hién nay dé bao ché cac dang bao ché nay; vi dy, xem
Remington's Pharmaxeutical Sciences, Mack Publishing Company, Easton,
Pennsylvania

Trong mot ) phuong an, cac ché phém s& duoc tao thanh dang thubc vién hoic
vién nén va vi vay ché phém sé chira, cung véi cac hop chét da boc 16 va/hodc mo ta
trong ban mod ta, mdt hoac nhiéu chit lam loang (vi du, lactoza, sucroza, dicanxi
phosphat), chét boi tron (vi du magie stearat) va/hodc chét két dinh (vi dy, tinh bot,
gdm arabic, polyvinylpyrolidin, gelatin, xenluloza, cac dan xuit cua xenluloza). Céc
dang bao ché rin khac bao gém dang bot, marum, dung dich hoac huyén phu (vi du,
trong propylen carbonat, dau thuc vt hodc triglyxerit) duoc goi trong nang gelatin

Céc ché pham dugc c6 thé dua vao & dang 16ng c6 thé dugc bao ché, vi du bang
cach hoa tan, phan tan hodc tao huyén phu vi du hop chat da boc 16 va/hodc md ta
trong ban mo ta va chat phy gia duge phim tiy ¥ trong chat mang (vi du, nuéc, nuée
mudi, dextroza chira nuéc, glyxerol, glycol, etanol hodc chét tuong tu) dé tao thanh
dung dich hoic huyén phu. Cac dung dich c6 thé tiém dwoc bao ché ¢ dang thong
thuong, vi du dang dung dich hoac huyén phu 16ng, nhu nhil twong, hodc dang ran phu
hop dé hoa tan hoic tao huyén phu trong chét long trwdce khi tiém. Ty 1& phan trim cta
hop chét trong céc ché phdm ding ngoai rudt phu thude vao, vi du, ban chét ty nhién
ctia hop chét, hoat tinh ctia hgp chét va nhu cu clia ngudi bénh. Tuy nhién, c6 thé st
dung thanh phan hoat tinh véi ty 16 phn trim ndm trong khoang tir 0,01% dén 10%
trong dung dich, va c¢6 thé cao hon nita néu ché phim ¢ dang rin sau d6 dugc pha
lodng dén ndng d6 khac. Trong mot s6 phwong 4n, ché pham sé& chita hop chit da boc
16 va/hodc mé ta trong ban md ta véi lugng nam trong khoang tir 0,2 dén 2% trong
dung dich

Duogc phém chua hop chit da bdc 16 va/hodc mo ta trong ban mo ta cd thé duoc
dua vao dudng hd hap & dang sol khi hogc dung dich trong dng phun, hodc dudi dang

bot siu min dé thoi vao, duge dwa vao mdt minh hodc két hop véi chat mang tro nhu
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lactoza. Trong trudng hop ndy, cac phan tir trong ché pham thudng s& c6 dudng kinh
nho hon 50micron, hoac trong mot $0 phuong an, nhé hon 10micron.

Hon ntra, duoc phém c6 thé bao gém hop chat da boc 16 va/hoidc mo ta trong
ban md ta va mot hodc nhiéu chit chira bénh bd sung, duoc chét, ta duoc va chit tuong
tw. Chét tri liéu va duoc chét phu hop bao gém cac chit d3 mo ta trong ban mo ta.

Céc vi du sau nhim m0 ta sang ché ddy du hon. Cac vi du nay khong nham gi6i

han pham vi chinh x4c cta sang ché, ma chi c6 muc dich dé minh hoa cho sang ché
Vi du thwe hién sang che

Vi du 1: Biéu ché (S)-2-(4-Flophenyl)propan-1-amin

F 15T
AT LY

Bn

\

(S)-4-Benzyl-3-(2-(4-flophenyl)axetyl)oxazolidin-2-on. B6 sung nhd giot n-
BuLi (40mL, 1,6M trong hexan, 64mmol, 1,1 duong luong) vao dung dich lanh (-
78°C) chira (S)-4-benzyloxazolidin-2-on (10g, 58mmol, 1,0 duong luong) trong
100mL THF. Sau khi khudy trong thoi gian 30 phat, bd sung nhd giot 4-
flophenylaxetyl clorua (10g, 58mmol, 1,0 duong luong) vao. Sau khi khudy trong thoi
gian thém 30 phut nita, hdn hop phan tmg dwgc dé 4m dén to nhiét do trong phong.
Phan tng dugc lam lanh béng NHCI chita nuéc bio hoa, duge chiét véi diclometan,
va duoc rira véi nudc mubi. Sau d6 cac 16p hitu co duoc 1am kho trén natri sulfat,
duoc loc, va dugce ¢6 dac in vacuo. Tinh ché béng silicagel (EtOAc/hexan 10-20%) tao

ra hop chét néu & tiéu dé 1a dau sén sét (14,7g, 81%).

\

. l\:/le
Bn Bn
(S)-4-Benzyl-3-((S)-2-(4-flophenyl)propanoyl)oxazolidin-2-on. O nhiét do
trong phong bd sung iodometan (1,0mL, 16,2mmol, 1,0 duong lugng) bang dng bom
vao dung dich chta (S)-4-benzyl-3-(2-(4-flophenyl)axetyl)oxazolidin-2-on (5,1g,
16,3mmol, 1,0 duong lugng) trong THF nguyén chat (100mL). Hn hop phan tmg
duoc lam lanh dén nhiét d6 -78°C, va bd sung nho giot NaHMDS (8,15mL, 2M trong
THF, 16,3mmol, 1,0 duong luong) vao biang dng bom. Sau khi khudy trong thoi gian
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15 phut & nhiét d6 -78°C, hdn hop phan tng duge dé 4m dén nhiét do trong phong.
Hén hop ndy dugc 1am lanh béng NH4Cl chira nudc bao hoa, va duoc pha loang véi
EtOAc. Lép hitu co dugc rira béng nude mudi, duoc 1lam khé trén NaaSOs, duogc loc va
duoc ¢b dic in vacuo. Tinh ché bang sic ky silicagel (EtOAc/hexan 7-20%) tao ra hop
chét néu & ticu dé (2,6g, 49%).

o&wl: g Ho“./©/F

Me Me
Bn

(S)-2-(4-Flophenyl)propan-1-ol. O nhiét d6 trong phong bd sung dung dich
chira NaBHj4 (1,0g, 26,4mmol, 4,8 duong luong) trong nudc (6,0mL) vao dung dich
chtra (S)-4-benzyl-3-((S)-2-(4-flophenyl) propanoyl)oxazolidin-2-on (1,8g, 5,5mmol,
1,0 duong luong) trong THF (18mL). Hon hop phan tng dugc khudy trong thoi gian 3
gi® ¢ nhiét d6 trong phong va sau dé duoc lam lanh bang cach bd sung can than HCI
IM chtta nuée vao. Hon hop phan tmg dugc pha lodng véi nude va etyl axetat. Cac
16p dugce tach ra va sau d6 16p hitu co dugce rra véi nude mubi, duge 1am khd trén
NazSO4, duoc loc va duoc cd dac in vacuo. Tinh ché béng sac ky silicagel

(EtOAc/Hexan 10-75%) tao ra hop chét néu & tiéu dé (0,824g, 97%).

HO™ ™ - N
Me
0

Me

(S)-2-(2-(4-Flophenyl)propyl)isoindolin-1,3-dion. B6 sung nhd  giot
dietylazodicarboxylat (3,6mL, 15% trong toluen, 8,0mmol, 1,5 duong luong) vao dung
dich chita (S)-2-(4-flophenyl)propan-1-ol (0,82g, 5,35mmol, 1,0 dwong luong),
phtalimit (0,82g, 5,6mmol, 1,05 duwong luong), va triphenyl phosphin (2,1g,
8,03mmol, 1,5 dwong lugng) trong THF nguyén chét (18mL). Hon hop phan tmg dugc
khudy trong thoi gian 72 gid va sau d6 dugc o dic in vacuo. Tinh ché bang sic ky

silicagel (EtOAc/hexan 15 — 25%) tao ra hgp chét néu & tiéu dé (0,9g, 59%).

N T HNTY

Me Me

O
(S)-2-(4-Flophenyl)propan-1-amin. O nhiét d§ trong phong bd sung hydrazin
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hydrat (1,4mL, 45mmol, 14 duong luong) bang 6ng bom vao dung dich chira (S)-2-(2-
(4-flophenyl)propyl)isoindolin-1,3-dion (900mg, 3,2mmol, 1,0 dwong luong) trong
toluen (14mL. Hon hop phan tng duoc gia nhiét dén nhiét d6 80°C trong thoi gian 30
phit va sau d6 dwoc lam mat dén nhiét do trong phong. Dung dich tao thanh duoc gan
cht rén trong hdn hop phan tng, va chit rin dugc rira véi oluen bd sung. Cac 16p hiru
co két hop duoc két hop lai va dugc cd dac in vacuo dé tao ra hop chit néu & tiéu dé

(491mg, 99%), duogc st dung ma khong can tinh ché thém.

Vi du 2: Diéu ché 2-(4-Flophenyl)-2-metylpropan-1-amin

F
N\\\/©/ HoN

Me Me

Y

Bé sung kali #-butoxit (124g, 1,1 mol, 3 dwong lwgng) 13 chat rén & cac phan dé
nhiét d6 cta hon hop phan tmg khéng vugt qua 50°C vao dung dich chua 4-
flophenylaxetonitril (50g, 370mmol, 1,0 dwong luwong) va iodometan (70mL, 1,1 mol,
3 duong luong) trong THF (370mL). Hon hop phan tmg dugc khudy qua dém va sau
d6 duoc 1am lanh bang cach bd sung nuéc mudi vao. Hon hop nay duge pha lodng véi
EtOAc va duge ria hai 14n véi nudce mudi. L6p hitu co dugc lam khé trén NazSOs,
duoc loc, va duoc ¢d dic in vacuo dé tao ra 2-(4-flophenyl)-2-metylpropannitril 1a dau
mau vang (57g, 94%), dugc st dung ma khong cn tinh ché thém trong bude tiép theo.
Bb sung dung dich chura lithi nhdm hydrua (210mL, 2M trong ete, 420mmol, 1,2
duong luong) vao dung dich chura nitril trong THF nguyén chit (800mL). Sau d6 hén
hop dugc gia nhiét hdi lwu qua dém, phan tng duoc dé mat dén nhiét d6 trong phong,
va thuc hién tinh ché Fieser va Fiese (300uL nuéc/mmol, 1,0mL NaOH 3N/mmol,
300ul nuéc/mmol). Loc chat rin tao thanh tao ra hop chit néu & tiéu dé 1a dau mau

cam (57g, 92%).

Vi du 3: Piéu ché (1-(4-Flophenyl)xyclobutyl)metanamin

F
N\\\/©/ HoN
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Dung dich chia 4-flophenylaxetonitril (6,7g, 75mmol, 1,5 duwong luong), 1,3-
dibromopropan (10mL, 50mmol, 1 dwong lugng), KOH (27g, 150mmol, 3,0 duong
lugng), va tetrabutylamoni bromua (100mg) trong toluen (135mL) duoc gia nhiét dén
nhiét dd 100 °C trong thoi gian 3 gi¢. Lép hitu co duge tach ra va duoc cd dac dén
kho. Thuce hién sic ky silicagel bang cach st dung gradien EtOAc/hexan 0 — 30% tao
ra san phidm duoc tinh ché ting phdn ma dwogc tinh ché thém bang chung cét
Kugelrohr & nhiét d6 200°C tao ra 3,76g (22mmol) san pham nitril trung gian 1a dau.
Chét cin duoc hoa tan trong THF nguyén chét (22mL) va duge xr 1y v6i dung dich
chira LAH (27mL, 2M trong ete, S5mmol, 2,5 duong luong). Hén hop duoc khqu o
nhiét @4 0°C trong thoi gian 2 gio sau d6 dugc tinh ché Fieser va Fieser (38uL
nudc/mmol, 118ul NaOH 3N/mmol, 38uL nudc/mmol). Lép hitu co duge cd dac dén

khd dé tao ra san phém mong mudn (3,6g, chiém toan b 40%) 1a diu mau vang.

Vi du 4: Piéu ché (1-(6-Mehoxypyridin-2-yl)xyclobutyl)metanamin

o SN
F F

2-(3-Flopyridin-2-yl)axetonitril. B6 sung natri hexametyldisilazit (NaHMDS)
(2,0M trong THF, 13mL, 25mmol, 1,1 duwong luong) vao dung dich ¢ nhiét d6 0°C
chira 2-clo-3-flopyridin (3,0g, 23mmol, 1,0 duwong luong) va axetonitril (1,3mL,
25mmol, 1,1 dwong lwong) trong toluen (50mL). Hon hop tao thanh dugc khudy trong
thoi gian 2 gid ¢ nhiét ¢ 0°C va dugc phan chia gitta EtOAc va nuéc. Lop chira nude
duoc chiét véi EtOAc va cac pha hitu co két hop dugc rira voi NaCl bao hoa, duoc
1am kho trén Na,SO4 va duoc ¢d dic in vacuo dé tao ra san phém mong mudn tho 1a

dAu duoc st dung ma khong can tinh ché thém.

Vi du 5: Biéu ché (1-(6-Metoxypyridin-2-yl)xyclobutyl)metanamin

2
J:\/'L + NS Ne [ ]
F7ONTF \G—’ S AN

1-(6-Flopyridin-2-yl)xyclobutancarbonitril. Sau cung quy trinh nhu & trén cho

2-(3-flopyridin-2-yl)axetonitril véi 2,6-diflopyridin (5,0g, 43mmol, 1,0 duong lugng),
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xyclobutylcarbonitril (3,5g, 43mmol, 1,0 duvong luong) va NaHMDS (2,0M trong
THF, 24mL, 47mmol, 1,1 duong luvong) trong toluen (100mL) tao ra san phim mong
mudn (4,9g, 64%) 1a dau khéng mau sau khi tinh ché trén silicagel bang cach st dung

EtOAc/hexan 25% 1am chat rira giai.

1-(6-Metoxypyridin-2-yl)xyclobutancarbonitril. B& sung natri metal (~1g) vao
metanol khan (6,0mL) & nhiét d6 0°C dudi moi truong khi nito va khudy hdn hop
trong thoi gian 30 phut. B6 sung 1-(6-flopyridin-2-yl)xyclobutancarbonitril (1,6g,
9,1mmol) sau d6 gia nhiét dén nhiét d6 75°C va khudy trong thoi gian 45 phit. Dung
dich duoc lam mat dén nhiét do trong.phong va dugc phan chia gitta nudc va EtOAc.
Cac 16p duogc tach ra, pha chira nuée duogc chiét v&i EtOAc, va cac pha hitu co két hop
duoc rtra véi NaCl bao hoa, dugce lam khd trén NaxSOs, va duoc c6 dac in vacuo dé
tao ra san phAm mong mubdn (1,7g, 97%) 1a ddu khong mau.
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(1-(6-Metoxypyridin-2-yl)xyclobutyl)metanamin. B6 sung dung dich lithi nhém
hydrua (1,0M trong THF, 11mL, 11mmol, 1,1 duwong lwong) vao dung dich da khuéy
chira 1-(6-metoxypyridin-2-yl)xyclobutancarbonitril (1,7g, 8,8mmol, 1,0 duong luong)
trong THF (20mL). Hon hop dugc hoi luu trong thdi gian 1,5 gid va dugc dé mat dén
nhiét d6 trong phong. B6 sung tir tir nuée (0,43mL) vao sau d6 bd sung 0,43mL NaOH
3M va sau d6 bd sung 0,43mL nuéc vio (Fieser va Fieser workup). Hon hop phan tmg
duoc loc qua d4t diatomit va rira véi THF. Cac chét hitu co két hop dugc lam kho trén
Na,SO04 va duoc co dic dén kho dé thu duge san pham mong mudn (1,6g, 97%) 1a dau

sén sét.

Vi du 6: Piéu ché 1-(3-Flopyridin-2-yl)xyclobutanamin

s P
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1-(3-Flopyridin-2-yl)xyclobutancarboxamit. B6 sung 1-(3-flopyridin-2-
yD)xyclobutancarbonitril (2,96g, 16,8mmol, 1, dwong lwgng) vao binh thot c¢b day tron
dung tich 250mL chita DMSO (60mL). Sau d6 bd sung kali carbonat (7,0g, 50,4mmol,
3,0 duong luong) vao va hon hop dugce dé lanh dén nhiét @6 0°C, sau d6 bd sung
hydro peroxit 35% (6,5mL) vao. Hon hop phan tng duogc khudy & nhiét 46 0°C trong
thoi gian 30 phut va sau d6 dugc 1am 4m dén nhiét do trong phong. Luc nay, phan tmg
dugc pha lodng véi nude (50mL) va etyl axetat (100mL). Sau d6 chuyén va phéu tach
v lic. Lép hitu co duoc tach ra khoi 16p nude va sau d6 duoc rira v6i nude mudi (3 x
50mL). Sau d6 16p hiru co duge 1am khé trén Na2SO4, duoc loc, va duoc c6 dic dé thu
duge chét rin tho duoc tinh ché bing séc ky silicagel (EtOAC/hexan 10%) dé thu
duoc 1,92g (59%) 1-(3-flopyridin-2-yl)xyclobutancarboxamit 14 chat ran mau tréng.

(0] N| N H N| X
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Metyl 1-(3-flopyridin-2-yl)xyclobutylcarbamat. Hoa tan 1-(3-flopyridin-2-
yl)xyclobutancarboxamit (1,92g, 9,88mmol, 1,0 dwong lugng) trong metanol (20mL)
va bd sung kali hydroxit (1,11g, 19,8mmol, 2,0 duong luong) vao. Phan tng dugc
danh séng cho dén khi ddng nhat, sau d6 bd sung iodosobenzen diaxetat (4,77g,
14,8mmol, 1,5 dwong luong). Hon hop phan ung dugc khudy trong thoi gian 20 phut
va sau d6 duoc pha loang voi nude (100mL) va etyl axetat (125mL). Sau khi chuyén
vao phéu tach va lic, 16p hitu co dwgc tach ra khoi 16p nudce, va 16p chira nudce dugce
chiét v6i EtOAc (50mL). Sau d6 cac 16p hitu co két hop dugc 1am khd trén NaxSOq,
duoc loc, va duge cd dac dé thu dugc dau thé duoc tinh ché béng sic ky silicagel
(EtOAC/hexan  40%) dé thu duoc 1,47g (67%) metyl 1-(3-flopyridin-2-

yD)xyclobutylcarbamat 14 chét rdn mau trang.
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1-(3-Flopyridin-2-yl)xyclobutanamin. B sung etyl 1-(3-flopyridin-2-
yl)xyclobutylcarbamat (1,47g, 6,56mmol, 1,0 duong luong), etanol (12mL) va natri
hydroxit chira nugc (7mL) vao lo phan tng vi séng dung tich 20mL. Hon hop phan
g duoc gia nhiét trong 10 phan ung vi song ¢ nhiét do 150°C trong thoi gian 30 phut.

Lam bay hoi etanol duéi ap suit giam va hdn hop duge chiét v6i etyl axetat (30mL).
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Sau d6 16p nu6e duoc chiét véi etyl axetat (2 x 30mL). Céc 16p hitu co duge két hop
lai, dugc lam kho trén NaxSOs, duge loc, va duge c6 dac dé thu duoc 1-(3-flopyridin-
2-yl)xyclobutanamin (1,01g, 93%) la dAu thd mau vang duoc sit dung trong bude tiép

theo ma khong cin tinh ché thém.

Vi du 7: 5-(2-(2-(4-Flophenyl)-2-metylpropylamino)pyrimidin-5-yl)-1H-indazol-3-

amin

N N
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5-Bromo-N-(2-(4-flophenyl)-2-metylpropyl)pyrimidin-2-amin. B6 sung 2-clo-
5-bromopyridin (440mg, 2,3mmol, 1,1 duong luong), 2-(4-flophenyl)-2-metylpropan-
l-amin (350mg, 2,Immol, 1,0 duong luong), DIPEA (1,0mL, 5,7mmol, 2,7 duong
lugng), va toluen (5mL) vao 1o c6 dung tich 74ml. Lo nay duoc gia nhiét trong bé dau
dén nhiét 36 80°C va duoc khuéy trong thoi gian 12 gio, dugc co dac, va duge tinh ché
bing sic ky cot silicagel (EtOAc/hexan 0-30%) dé thu dugc 270mg (40%) 5-bromo-
N-(2-(4-flophenyl)-2-metylpropyl)pyrimidin-2-amin 1a chit rin mau tréng.
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2-Flo-5-(2-(2-(4-flophenyl)-2-metylpropylamino)pyrimidin-5-yl)benzonitril. B6
sung 5-bromo-N-(2-(4-flophenyl)-2-metylpropyl)pyrimidin-2-amin (267mg, 0,8mmol,
1,0 duong luong), axit 3-xyano-4-flophenylboronic (203mg, 1,2mmol, 1,5 dwong
luong), Cl,Pd(dppf) (60mg, 82umol, 0,1 duong luong), kali carbonat (1,2mL dung
dich chtra nuédc 2N, 2,4mmol, 3,0 duong lugng), va dioxan (4mL) vao 10 phan ung vi
song SmL. Phan ing dugc gia nhiét trong 1o phan Umg vi séng ¢ nhiét 46 120°C trong
thoi gian 20 phut. Loai 16p chita nuéc ra khoi phan ung, va 16p hitu co dugc tinh ché
ngay bang sic ky cot pha dao dé thu dwoc 220mg (73%) 2-flo-5-(2-(2-(4-flophenyl)-2-

metylpropylamino)pyrimidin-5-yl)benzonitril 1a chit rin mau tring.
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5-(2-(2-(4-Flophenyl)-2-metylpropylamino)pyrimidin-5-yl)-1H-indazol-3-amin.
B6 sung 2-flo-5-(2-(2-(4-flophenyl)-2-metylpropylamino)pyrimidin-5-yl)benzonitril
(220mg, 0,6mmol), hydrazin (500uL), va propanol (5mL) vao 10 phan ing vi song
dung tich 5SmL. Phan tng duoc gia nhiét dén nhiét do 120°C va duge khudy trong thoi
gian 3 gio. Phan ung duoc ¢ dac va dugce tinh ché bang sic ky cot pha dao dé thu
duogc 95mg (42%) 5-(2-(2-(4-flophenyl)-2-metylpropylamino)pyrimidin-5-yl)-1H-
indazol-3-amin 12 chit rin mau trang (m/z [M+H] = 377,1).

Vi du 8: Pidu ché metyl 2-(2-(4-flophenyl)-2-metylpropylamino)pyrimidin-5-

carboxylat
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B6 sung metyl 2-clopyrimidin-5-carboxylat (250mg, 1,4mmol, 1,0 dwong

luong), 2-(4-flophenyl)-2-metylpropan-1-amin (468mg, 2,8mmol, 2,0 duong lugng),
DIPEA (1,0mL, 5,6mmol, 4,0 duong lugng), va toluen (SmL) vao lo c6 dung tich
74ml. Gia nhiét lo nay trong bé dau dén nhiét d6 60°C va khudy trong thoi gian 20
phat, c6 dic, va tinh ché bang sic ky cot silicagel (EtOAc/hexan 0-50%) dé tao ra
325mg (77%) metyl 2-(2-(4-flophenyl)-2-metylpropylamino)pyrimidin-5-carboxylat 1a
chét rén mau tring (m/z [M+H] = 304,1).

Vi du 9: Diéu ché 3-(2-(2-(4-Flophenyl)-2-metylpropylamino)pyrimidin-5-

yl)benzamit.

Br\FN F Br\fN F
+ :
N//kp H,N N/)\”

5-Bromo-N-(2-(4-flophenyl)-2-metylpropyl)pyrimidin-2-amin. B6 sung kali
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carbonat (3,68g, 11,2mmol, 2,0 dwong lugng) vao dung dich chta 5-bromo-2-
flopyrimidin (1,0g, 5,6mmol, 1,0 duong luong) va 2-(4-flophenyl)-2-metylpropan-1-
amin (1,05g, 6,3mmol. 1,1 duong luong) trong isopropanol (12mL) trong lo vi séng
duoc trang bi thanh khudy. Lo nay dwoc 1ap khit v6i nap lo vi séng va dugc gia nhiét
dén nhiét d6 120°C trong thoi gian 45 phut. Hon hop phan tmg dugc loai bé kali
carbonat tdn va duogc cd dic in vacuo. Sau khi hoa tan lai chit can trong EtOAc va
nudc, 16p hitu co duge rira bﬁng nude mudi, duge 1am kho trén natri sulfat va duoc co
d3c in vacuo. Tinh ché bang sic ky silicagel (MeOH/DCM 3% - 5%) tao ra hop chét
néu & tiéu dé 1a chét rin mau vang (1,15g, 65%), (m/z [M+H] = 324,2).

Br F
~N >N
HZNW/@B(OH)z + \E\/)\ YQ\(\
o) N© N

3-(2-(2-(4-Flophenyl)-2-metylpropylamino)pyrimidin-5-yl)benzamit. B6 sung
5-bromo-N-(2-(4-flophenyl)-2-metylpropyl)pyrimidin-2-amin (75mg, 0,23mmol, 1,0
duong luong), axit 3-(carboxyamino)phenylboronic (25mg, 0,35mmol, 1,5 duong
lwvong) va (dppf)PdClz (18mg, 0,23mmol, 1,0 duong luong) 1a chét ran vao lo vi séng
dugc trang bi thanh khuéy. Lo nay duogc ¢ dinh trude véi nit cao su va duge thanh
tring bang dong khi nito trong thoi gian 5 phut, nap dioxan da phun nito vao (1ImL) va
K>COs 2N chtra nuée (0,5mL) vao bang dng phun, va nhanh chéng thay thé nat cao su
bang nép cua lo vi séng. Sau khi gia nhiét phan tng trong 10 phan tmg vi séng trong
thoi gian 30 phut ¢ nhiét 46 125°C, phan tich LCMS tao ra duoc su tiéu thy aryl
bromua. Hon hop phan g duoc pha lodng véi EtOAc. Lép hitu co duge rira mot lan
v6i NaHCOs chira nuée bio hoa va mét 1an voi nuée mudi. Cac 16p chira nude két
hop dugc rira mot 1an véi EtOAc, va cac 16p hitu co két hop dugc lam kho trén natri
sulfat, dwoc loc, va dugc cd dac in vacuo. Tinh ché bfmg sdc ky silicagel
(MeOH/DCM 3% - 10%) tao ra hop chét néu & tiéu dé 1a chat ran mau vang nhat
(44mg, 52%), (m/z [M+H] = 365,3).

Vi du 10: Biéu ché (1-(3-Flopyridin-2-yl)xyclobutyl)metanamin

cl /Ni { >—cN . NG ]N\
NS

F NaHMDS %
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1-(3-Flopyridin-2-yl)xyclobutancarbonitril. ~B6 sung nho giot natri
hexametyldisilazit (2,0M trong THF, 306mL, 612mmol, 1,0 duong luong) vao dung
dich & nhiét @6 0°C chit 2-clo-3-flopyridin (80,0g, 611mmol, 1,0 duong luong) va
xyclobutan carbonitril (49,5g, 611mmol, 1,0 dwong luong) trong toluen (500mL).Hdn
hop tao thanh dugc dé Am dén nhiét do trong phong va duoc khudy qua dém. Sau d6
phan tng dugc 1am lanh bang nuéce (500mL), va 16p hitu co duge tach ra khoi 16p
nu6e. Lép nude duoc chiét voi EtOAc (2x300mL), va cac pha hitu co két hop duoc
rira bang dung dich nuée mudi bio hoa (2x400mL), duoc 1am khé trén NaxSOu, duge
cb dic dé tao ra diu thd mau vang, va duoc sic ky véi silicagel (EtOAc/hex 2-10%) dé

tao ra 1-(3-flopyridin-2-yl)xyclobutancarbonitril (88g, 83%) 1a diu mau vang nhat.

T Ny LAH H,N N

THF |
FNF ENF

N

(1-(3-Flopyridin-2-yl)xyclobutyl)metanamin. B6 sung nho giot LAH (2M trong
THF, 575mL, 1,15 mol) vao dung dich ¢ nhiét d0 0°C chua 1-(3-flopyridin-2-
yl)xyclobutancarbonitril (88g, 500mmol, 1,0 duong luong) trong THF (400mL) trong
thoi gian mot gio. Sau d6 phan Ung dugc dé 4m dén nhiét d6 trong phong va duoc
khudy trong thoi gian 15 phut. Sau khi hoan thanh phén tmg, phan ung dugc lam lanh
Xuéng nhiét 36 0°C va duogc lam lanh véi nude (43mL), NaOH 3N (43mL), va nu:c'ré
(125mL). Phan tng da 1am lanh dwoc khudy trong thoi gian 30 phut va sau d6 duogc
loc qua xelit. Dich loc dugc c¢6 dac va duoc lam khong in vacuo dé thu duogc (1-(3-
flopyridin-2-yl)xyclobutyl)metanamin (80g, 88%) 1a dau thdé mau vang duoc sir dung

ma khong can tinh ché.

Vi du 11: Piéu ché 2-(6-(Diflometoxy)pyridin-2-yl)propan-2-amin

F/NIF }CN‘ NG |N\F

X NaHMDS =

2-(6-Flopyridin-2-yl)-2-metylpropannitril. ~B6 sung nho  giot natri

hexametyldisilazit (2,0M trong THF, 302mL, 605mmol, 1,0 duong luong) vao dung

dich & nhiét do 0°C chtra 2,6-diflopyridin (69,6g, 605mmol, 1,0 duong luong) va

isobutyronitril (41,7g, 610mmol, 1,0 duong lugng) trong toluen (500mL). Hon hop tao

thanh dwoc 1am 4m tir tir dén nhiét d6 trong phong va dwoc khudy qua dém. Sau d6
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phan g dugc lam lanh véi nude (500mL), va 16p hitu co dugc tach ra khdi 16p chira
nuée. Lép chita nude duge chibt voi EtOAc (2x300mL), va cac pha hiu co két hop
duoc rira voi dung dich nude mudi bdo hoa (2x400mL), dugc lam kho trén NaxSOsq,
duoge co dic dé thu dugc ddu thd mau vang, va duge sic ky bang silicagel (EtOAc/hex
2-10%) dé thu duoc 2-(6-flopyridin-2-yl)-2-metylpropannitril (55,7g, 56%) l1a dau

trong.

NC | N NaOMe NC | 7N\
— MeOH Pz

2-(6-Metoxypyridin-2-yl)-2-metylpropannitril. B sung natri metoxit (50mL
dung dich 30% trong metanol) vao dung dich chta 2-(6-flopyridin-2-yl)-2-
metylpropannitril (10g) trong metanol (30mL). Sau d6 phan mg duoc hoi luu trong
thoi gian 1 gid, dugc 1am mat dén nhiét do trong phong, dugc rét vao etyl axetat
(400mL), va duoc rira v&i nude mudi (3x200mL). Lép hitu co duge 1am kho trén
NaySO4 va duoc ¢d dic dé thu dwgc 2-(6-metoxypyridin-2-yl)-2-metylpropannitril
(9,82, 92%) 13 ddu mau vang nhat.

NGO, HCl4N/dioxan " H o

I

NC |

¥ =

2-Metyl-2-(6-0x0-1,6-dihydropyridin-2-yl)propannitril. B6 sung  2-(6-
metoxypyridin-2-yl)-2-metylpropannitril (7g, 40mmol) va HCI 4N trong dioxan
(15mL) vao lo vi song 74ml. Sau d6 phan tng duoc bit kin va dugc gia nhiét trong 10
phéan ng vi séng & nhiét do 190°C trong thoi gian 30 phut. Phan ing nay duoc 1ap lai
6 1an bang cach st dung quy trinh & trén. Céc phan ing nay dugc két hop lai va duoc
loc. Chét rdn mau tréng tao thanh dugc rira voi EtOAc/hexan 20% va sau d6 dugce lam
khd in vacuo dé thu duoc 2-metyl-2-(6-oxo-1,6-dihydropyridin-2-yl)propannitril
(24,7g, 77%) 14 chit rin mau tréng.

H
NCY Ne©  oF,ccome NCTY Ny~ OCFH
_ CsCO,, DMF _

2-(6-(Diflometoxy)pyridin-2-yl)-2-metylpropannitril. B6 sung 2-metyl-2-(6-

oxo-1,6-dihydropyridin-2-yl)propannitril (8,2g, 51mmol, 1,0 duong luong), metyl

clodifloaxetat (14,9¢g, 103mmol, 2,0 duong lugng), xesi carbonat (23,3g, 71mmol, 1,4

duong luong), va DMF (100mL) vao binh thot cb day tron dung tich 100mL. Phan tng
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dugc gia nhiét dén nhiét d6 95°C va duoc khudy trong thoi gian 3 gio. Sau d6 phan
tmg dugc 1am lanh véi nude (100mL) va duge pha loang véi EtOAc (500mL). Lop
hitu co dugc tach ra khoi 16p nude. Lép chira nude duoc chiét véi EtOAc (100mL), va
cac pha hiru co Kkét hop duoc rira véi dung dich nude mudi bio hoa (3x200mL), duoc
1am kho trén Na;SOs, duoc cb dic, va duoc sic ky bang silicagel (EtOAc/hex 2-5%)
dé tao ra 2-(6-(diflometoxy)pyridin-2-yl)-2-metylpropannitril (6,2g, 57%) la dau trong.

NG IN\ OCF,H o, H,N ‘N\ OCF,H
_ K,CO,, DMSO 0 _

2-(6-(Diflometoxy)pyridin-2-yl)-2-metylpropanamit. 2-(6-(diflometoxy)

pyridin-2-yl)-2-metylpropannitril (19,2g, 91mmol, 1 duong luwong), kali carbonat
(37,0g, 270mmol, 3 duong lugng), va DMSO (150mL) va binh thot cb day tron dung
tich 1L. Phan tng dugc 1am lanh dén nhiét 6 0°C va bd sung tir tlr hydro peroxit 30%
(25mL) trong 2mL cac phﬁn vao trong thoi gian mudi phut. Sau d6 phan ng duoc lam
4n dén nhiét do trong phong va dugc khudy trong thdi gian 1 gid. Sau khi tiéu thu
nguyén liéu ban dau, phan tmg dugc rét vao etyl axetat (600mL), dwoc rira voi nude
mudi (3x300mL), duoc lam kho trén Na,SOs, va duoc cd dic dé tao ra 2-(6-

(diflometoxy)pyridin-2-yl)-2-metylpropanamit (20g, 97%) la dau trong.

0
HoN N OCF,H PI(OAS), \O)LN N OCFH
o L NaOH, MeOH Hol

Metyl 2-(6-(diflometoxy)pyridin-2-yl)propan-2-ylcarbamat. B6 sung 2-(6-

(diflometoxy)pyridin-2-yl)-2-metylpropanamit (20,0g, 91mmol, 1 dwong luong) va
metanol (150mL) vao binh thot cb day tron dung tich 500mL. Hon hop dugc 1am lanh
dén nhiét do 0°C va bd sung dung dich natri hydroxit (7,3g hoa tan trong 150mL
metanol, 182mmol, 2,0 duong lugng) vao. Phan tmg duoc khudy trong thoi gian 2
phut, va bd sung iodosobenzendiaxetat (40,8g, 127mmol, 1,4 dwong luong) vao. Phan
ting duoc khudy trong thdi gian 2 gid trong khi 1am 4m dan dén nhiét do trong phong.
Sau d6 phan tmg duoc rot vao etyl axetat (700mL), dugc rira véi dung dich nuge mudi
bdo hoa (2x400mL), dugc lam khd trén NaxSOs, duge cd dac, va duoc sdc ky voi
silicagel (EtOAc/hex 10-20%) dé thu duoc metyl 2-(6-(diflometoxy)pyridin-2-
yl)propan-2-ylcarbamat (12,4g, 55%) la chit rin mau trang.
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\OJ\N ‘N\ OCF,H ™ A lN\ OCF,H
H _ CH,CN P

2-(6-(Diflometoxy)pyridin-2-yl)propan-2-amin. B6 sung TMSI (10mL) vao

dung dich chta 2-(6-(diflometoxy)pyridin-2-yl)propan-2-ylcarbamat (12,4g, 48mmol)
trong axetonitril (S0mL). Phan ‘mg duoc khudy trong thoi gian 30 phut va sau dé duoc
rot va metanol (100mL) va nudc (SmL). Hon hop dugc cd dic, dugc hoa tan trong etyl
axetat (200mL), va sau d6 dugc rira véi NaOH 1IN (2x30mL). Lép hiru co dugc tach
ra, duoc lam kho trén Na»SO4, dugce cd dac, va dugce sic ky vai silicagel (EtOAc/hex
50%, sau d6 1a MeOH/CH,Cl, 5-20%) dé¢ thu duogc 2-(6-(diflometoxy)pyridin-2-
yl)propan-2-amin (8,8g, 92%) 1a diu mau vang.

Vi du 12: Diéu ché trans-3-Flo-1-(3-flopyridin-2-yl)xyclobutyl)metanamin

N
+ —_—
oYy NC /NI
CN F RN

1-(3-Flopyridin-2-yl)-3-metylenxyclobutancarbonitril. B6 sung nho giot
NaHMDS (2M trong THF, 885mL, 1,1 duong lugng) ¢ nhiét d6 0-10°C vao dung dich
chira 3-metylenxyclobutancarbonitril (150g, 1,61 mol, 1 duwong luong) va 2-clo-3-
flopyridin (212g, 1,1mmol, 1 dwong luong) trong toluen (1 L). Khi bd sung vao xong,
hdn hop phan tng duge 1am Am dén nhiét do trong phong, duoc khuéy qua dém, va
dugc lam lanh véi dung dich NH4Clpao nea). LOp hitu co duoc rira bang nudc
(2x500mL) va nudc mubi (500mL), dugc lam kho trén NaxSO4, duoc loc, va dugce c6
ddc dé thu duoc hop chét thd néu & tidu dé (272g, 90%) duge sir dung trong budc tiép
ma ma khong tinh ché thém. LRMS (M+H") m/z 189,1.

0
N FN

1-(3-Flopyridin-2-yl)-3-oxoxyclobutancarbonitril. B sung timg phan NalOs ran
& nhiét d6 10-30°C (1235g, 5,8 mol) vao hon hop chia 1-(3-flopyridin-2-yl)-3-
metylenxyclobutancarbonitril (272g, 1,45 mol) va RuCl;.H20 (9,0g, 0,044 mol) trong
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hdn hop DCM (1L), axetonitril (1L), va nuée (1,5 L). Sau khi bd sung vao xong, phan
ting duoc khudy trong thoi gian 1 gid & nhiét d6 15°C va dé qua d&m & nhiét do trong
phong. Chit két ta rin dugc loc va dwoc rira véi DCM (2x1000mL). Lép hitu co
duoc rira bang nuée(2x500mL) va nuwde mudi (500mL), dwoc 1am kho trén NazSOq, va

dugc ¢ dic dé tao ra hop chit thé néu & tidu d8 1a chit ran mau tdi (238g, 86,3%).

LRMS (M+H") m/z 191,1.
OH
N

0
N
N

1-(3-Flopyridin-2-yl)-3-hydroxyxyclobutancarbonitril. B4 sung ting phan
NaBHs & nhiét do -78°C vao dung dich chtta 1-(3-flopyridin-2-yl)-3-
oxoxyclobutancarbonitril (231g, 1,22 mol) trong hdn hgp chira DCM (2L) va MeOH
(200mL). Hon hop phan tmg duge khudy & nhiét d@o -78°C trong thdi gian 1 gid va
duoc 1am lanh véi hdn hop metanol va nuéce (1/1). Lép hitu co dugce rira bang nuée
(500mL x 3), duogc lam kho trén NaxSOs4, va duoc cd dac. Chét cin duogc tinh ché trén
silica gel (EtOAc/hexan 50%) dé tao ra hop chat néu & tidu dé 1a diu mau ho phach
(185,8g, 77,5%). LRMS (M+H") m/z 193,2.

OH

by |

trans-3-Flo-1-(3-flopyridin-2-yl)xyclobutancarbonitril B6 sung tung phan
DAST & nhiét d6 0-10°C vao dung dich chta 1-(3-flopyridin-2-yl)-3-
hydroxyxyclobutancarbonitril (185g, 0,96 mol) trong DCM (1L). Sau khi bd sung vao
xong, phan tmg duoc hdi luu trong thoi gian 6 gid. Phan (ng dwoc 1am mat dén nhiét
d6 trong phong va dugc rét vao dung dich NaHCO; bdo hoa. Hon hgp duge tach ra va
16p hitu co duoc rira bﬁng nude, duoc 1am kho trén NaxSO4, va dugc cd dac. Chét can
duoc tinh ché trén silicagel (100% DCM) dé tao ra hop chat néu ¢ tiéu dé 1a ddu mau
nau (116g, 62%) trong hon hop trans:cis c6 ty 1& 12 8:1. Dau mau ndu ¢ trén (107g)
duoc hoa tan trong toluen (110mL) va hexan (330mL) & nhiét do 70°C. Dung dich
dwoc 1am lanh dén nhiét @ 0°C va duoc khudy ¢ nhiét d6 0°C qua dém. Chat can
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duoc loc ra va duoc rira voi hexan dé tao ra chat dong phan trans 1a chat ran mau trang

(87,3g, 81,6%). LRMS (M+H") m/z 195,1.

ST
(]

N T — HeN N |
FN N
trans-3-Flo-1-(3-flopyridin-2-yl)xyclobutyl)metanamin. Nap hydro

(413,685Kpa) vao hon hop chira trans-3-flo-1-(3-flopyridin-2-yl)xyclobutancarbonitril
(71g, 0,37 mol) va Raney nikel (~7g) trong amoniac 7N trong metanol (700mL) trong
thoi gian 2 ngay. Phan Gng dugc loc qua xelit va dugc rira véi metanol. Dich loc dugc
6 dic dudi mdi trudng 4p suit cao dé tao ra hop chit néu ¢ tieeo dé 13 dau mau xanh

nhat (70g, 97,6%). LRMS (M+H") m/z 199,2.

Vi du 13: Didu ché #Butyl 5-bromopyrimidin-2-yl((trans-3-flo-1-(3-flopyridin-2-
yl)xyclobutyl)metyl)carbamat

Br
' ) oreame LA
- . . 7
Br{ )—F + HN =
N

N
2. Boc,0, DMAP, THF !

F Boc

m

E

Khudy hén hop chta trans-3-flo-1-(3-flopyridin-2-yl)xyclobutyl)metanamin

(37,g, 190mmol), 5-bromo-2-flopyrimidin (32,0g, 181mmol), DIPEA (71mL,
407mmol), va NMP (200mL) & nhiét d6 trong phong qua dém. Sau d6 hdn hgp phan
ung duoc pha loang véi EtOAc (1500mL) va dugce rira véi natri bicarbonat bao hoa
(500mL). L6p hitu co dugce tach ra, duge 1am kho trén NaxSOs4, va dugce co dac. Chét
rin tao thanh dugc hoa tan trong THF (600mL), sau d6 bd sung tir tir DMAP (14g,
90mmol) va Boc2O (117,3g, 542mmol) vao. Phan ing dugc gia nhiét dén nhiét do
60°C va dugc khudy trong thoi gian 3 gio. Sau d6 hdn hop phan tng duge co dic va
duoc tinh ché bang sic ky silicagel (EtOAc/hex) dé thu dugc 59,7g t-butyl 5-
bromopyrimidin-2-yl((trans-3-flo-1-(3-flopyridin-2-yl)xyclobutyl)metyl)carbamat  1a

chat ran mau trang.

Vi du 14: Diéu ché 1-(2-(((trans)-3-flo-1-(3-flopyridin-2-yl)xyclobutyl)
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metylamino)pyrimidin-5-yl)-1H-pyrol-3-carboxamit

N N

N SF N ok
R T R
N Boc NC =N Boc %

t-Butyl 5-(3-xyano-1H-pyrol-1-yl)pyrimidin-2-yl(((#rans)-3-flo-1-(3-flopyridin-
2-yl)xyclobutyl)metyl)carbamat. B6 sung dong iodua (100mg, 0,6mmol), kali
phosphat (1,31g, 6,2mmol), trans-N,N'-dimetylxyclohexan-1,2-diamin (320mg,
2,2mmol), va 3-xyanopyrol (310mg, 3,6mmol) vao dung dich chra #butyl 5-
bromopyrimidin-2-yl((¢trans-3-flo-1-(3-flopyridin-2-yl)xyclobutyl)metyl) carbamat
(1,0g, 2,8mmol) trong 15mL toluen (da khir khi v6i nito). Phan ing duoc gia nhiét dén
nhiét 46 100°C va dugc khudy trong thoi gian 2 gio. Sau d6 phan tmg duge cd dac va
duoc tinh ché bang sic ky silicagel (EtOAc/hexan) dé thu duoc 1,1g t-butyl 5-(3-
xyano-1H-pyrol-1-yl)pyrimidin-2-yl(((trans)-3-flo-1-(3-flopyridin-2-
yDxyclobutyl)metyl)carbamat 13 dau trong.

N NQ
J:N{N?—N gy S \[H:N{N»‘N@ "
NG =N Boc % HoN N -
0

1-(2-(((trans)-3-flo-1-(3-flopyridin-2-yl)xyclobutyl)metylamino)pyrimidin-5-
yl)-1H-pyrol-3-carboxamit. B6 sung kali carbonat (1,3g, 9,3mmol) vao dung dich chira
t-butyl 5-(3-xyano-1H-pyrol-1-yl)pyrimidin-2-yl(((trans)-3-flo-1-(3-flopyridin-2-
yl)xyclobutyl)metyl)carbamat (1,1g, 3,1mmol) trong DMSO (10mL). Hon hop duoc
lam lanh dén nhiét d6 0°C va bd sung tir tir hydro peroxit (3mL) vao. Phan tmg duoc
Jam Am dn nhiét d¢ trong phong va dugc khuiy trong thoi gian 90 phut. Hon hop
dugc pha loang voi EtOAc (75mL) va dugc rira ba 1An v6i nude mudi (50mL). Sau d6
16p hitu co duge 1am kho trén NaxSO4, duoc loc, va duge ¢d dac dé tao ra chat ran tho
duoc tinh ché bang sac ky silicagel (MeOH/CH,Cl> 10%) dé thu dwoc 1,07g 1-(2-
(((trans)-3-flo-1-(3-flopyridin-2-yl)xyclobutyl)metylamino)pyrimidin-5-yl)-1H-pyrol-
3-carboxamit 13 chat rén mau tring. Hop chit ndy dugc hoa tan trong TFA/CH2Cl
25% va duoc khuéy trong thoi gian 1 gio. Sau d6 phan mg dugce duoc ¢d dic, duoc
hoa tan trong etyl axetat (75mL), va dugc rira ba 14n v6i kali carbonat. Sau d6 16p hitu

co duogc 1lam kho trén NaySO4, duoc loc, va duge cb dac dé thu duoc chit rén tho duoc
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nghién nhoé véi etyl axetat/hexan 75%. Huyén phu dic tao thanh dugc danh séng va
duoc loc dé thu duoc 500mg 1-(2-(((trans)-3-flo-1-(3-flopyridin-2-
yl)xyclobutyl)metylamino)pyrimidin-5-yl)-1H-pyrol-3-carboxamit la chét rdn mau
trang (M+H=385).

Vi du 15: Pidu ché 2-(2-((trans-3-Flo-1-(3-flopyridin-2-yl)xyclobutyl) metylamino)

pyrimidin-5-yl)thiazol-5-carboxamit

0
EtOJ\[S>
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Boc 3. TFA, CH,Cl,
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B6 sung tbutyl  S-bromopyrimidin-2-yl((trans-3-flo-1-(3-flopyridin-2-
yl)xyclobutyl)metyl)carbamat (850mg, 1,95mmol), etyl thiazol-5-carboxylat (459mg,
2,92mmol), CL,Pd(PPhs): (205mg, 0,29mmol), Johnphos (213mg, 0,58mmol), Cs2COs3
(1,9g, 5,85mmol) va toluen (8mL) vao —lo vi soéng dung tich 20mL. Phan tng duogc
khudy va gia nhiét & nhiét &6 140°C trong thoi gian 30 phut trong 16 phan tng vi séng.
Sau d6 hon hop phin tng duogc 16t vao etyl axetat (100mL), duoc rira voéi NaHCO;
(50mL), rra v61 nudce mubi (50mL), va sau d6 dugc lam kho trén Na,SOs, dugce loc,
duoc cbd dac, va duoc tinh ché b:‘?lng sdc ky silicagel (EtOAC/hexan) dé thu duoc
191mg metyl 2-(2-(¢-butoxycarbonyl((trans-3-flo-1-(3-flopyridin-2-yl)xyclobutyl)
metyl)amino)pyrimidin-5-yl)thiazol-5-carboxylat. Sau d6 hop chét nay duoc hoa tan
trong etanol (4mL), va bd sung amoni hydroxit (2mL) vao. Phan tmg duoc gia nhiét
dén nhiét d6 60°C va duoc khudy trong thoi gian 30 phut. Sau d6 phan tng dugc cd
dac, duoc hoa tan trong CH2Cl, (30mL), dugc raa voi NaHCO3 (10mL), rra voi nude
mudi (10mL), va sau d6 duoc lam kho trén MgSOs, duge loc, va duge cd dic. Chat
ran thoé duoc hoa tan lai trong CH2Cl, (SmL) va bd sung TFA (2mL) vao. Phan tng
duoc khuéy & nhiét o trong phong trong thoi gian 30 phut, duge cd dac, va sau do
dwoc tinh ché bang sic ky pha dao dé thu duoc 51mg 2-(2-((trans-3-flo-1-(3-
flopyridin-2-yl)xyclobutyl)metylamino)pyrimidin-5-yl)thiazol-5-carboxamit 1a chét
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ran mau tring (M+H=385,1).

Vi du 16: Diéu ché 4-Flo-3-(2-((trans-3-flo-1-(3-flopyridin-2-yl)xyclobutyl)
metylamino)pyrimidin-5-yl)-2-hydroxybenzamit
; NC O—
=N Boc
Br4<\: )—N N, ————— Q—C )—N%Nj
N | _ . Boc
F

4-Flo-3-(2-((trans-3-flo-1-(3-flopyridin-2-yl)xyclobutyl)metylamino)pyrimidin-
5-yl)-2-metoxybenzonitril. B sung butyl 5-bromopyrimidin-2-yl((trans-3-flo-1-(3-
flopyridin-2-yl)xyclobutyl)metyl)carbamat (5,0g, 11,0mmol), axit 3-bromo-6-flo-2-
metoxyphenylboronic (2,7g, 11,0mmol), (dppf)PdCl> (0,80g, 1,Immol), dioxan (25mL
da khtr khi trong thoi gian 10 phuat vai nito), KoaCOs (3,0g, 22mmol), va nude (4mL).
Hon hop duoc gia nhiét dén nhiét dén nhiét do 95°C va duogc khqu qua dém. Sau d6
hdn hop phan ang duge rét vao etyl axetat (200mL), sau d6 dugc rira véi NaHCO3
(50mL) va nuéce mudi (50mL), va sau d6 dugc lam khd trén Na»SOa, dugc loc, duoc
cd dic, va duoc tinh ché bang sic ky silicagel dé thu duoc 2,4g (4,1mmol) 5-(3-
bromo-6-flo-2-metoxyphenyl)-N-((¢rans-3-flo-1-(3-flopyridin-2-
yl)xyclobutyl)metyl)pyrimidin-2-amin la chdt rén mau vang nhat. BS sung kém
xyanua (0,76g, 6,5mmol), Pd(PPhs)4 (2,9g, 2,5mmol), va DMF (25mL) vao trong chét
rén ndy. Hon hop duoc gia nhiét d&én nhiét d6 100°C trong thoi gian 2 gio va sau do
dugc pha lodng véi EtOAc va dugce rira véi NaHCOs chira nuéc bao hoa va nude
mudi. L6p hitu co duge 1am kho trén natri sulfat, dugc loc, duge co dac, va dugc tinh
ché bing cach sir dung sic ky pha dao dé thu duge 1,1 gam 4-flo-3-(2-((trans-3-flo-1-
(3-ﬂopyridin-2-yl)xyclobutyl)metylamino)pyrimidin—5-yl)-2-metoxybenzonitril.

NC

/>—N N\

4-Flo-3-(2-((trans-3-flo-1-(3-flopyridin-2-yl)xyclobutyl)metylamino)pyrimidin-
5-yl)-2-hydroxybenzamit. Cho hdn hop chita 4-flo-3-(2-((trans-3-flo-1-(3-flopyridin-
2-yl)xyclobutyl)metylamino)pyrimidin-5-yl)-2-metoxybenzonitril (1,0g, 1,9mmol),

K>COs (0,8, 5,7mmol), va DMSO (5mL) vao binh thét ¢ day tron va 1am lanh dén
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nhiét d6 0°C. BS sung nhoé giot H>O2 (8,0mL dung dich 35%) vao. Phan tng dugc lam
4m dén nhiét d6 trong phong va dugc khudy trong thoi gian 1 gis. Hon hop phén tmg
duogc pha loang v6i EtOAc va duge rua véi NaHCOs chira nude bao hoa va nude mubi
(ba 1§n). L6p hitu co duge lam kho trén natri sulfat, dugc loc, va duoc c6 déc, va duogc
tinh ché bang sic ky pha dao dé thu dugc 0,55g (1mmol) 4-flo-3-(2-((trans-3-flo-1-(3-
flopyridin-2-yl)xyclobutyl)metylamino)pyrimidin-5-yl)-2-metoxybenzamit 1a chét rén
mau tréng. Hop chit nay dwoc trén véi pyridin (6mL) va Lil (1,22g, 9mmol) va dugc
gia nhiét trong 16 phan @ng vi song & nhiét @6 125°C trong thdi gian 15 phat. Hon hop
phan Gng duoc pha loang véi EtOAc va duge rira voi NaHCO3 chira nuée béo hoa va
nude mudi. L6p hitu co duge lam kho trén natri sulfat, duoc loc, va duoc cd dic, va
duoc tinh ché bing sic ky pha dao dé thu duoc 163mg 4-flo-3-(2-((trans-3-flo-1-(3-
flopyridin-2-yl)xyclobutyl)metylamino)pyrimidin-5-yl)-2-hydroxybenzamit la chét ran
mau tring (M+H+430,1).

Vi du 17: Piéu ché 2-(2-(2-((1-(3-Clopyridin-2-yl)xyclobutyl) metylamino)pyrimidin-
5-yl)thiazol-5-yl)axetamit
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B6 sung #-butyl S-bromopyrimidin-2-yl((1-(3-clopyridin-2-yl)xyclobutyl)
metyl)carbamat (1,0g, 2,2mmol), Pd(PPhs)s (0,25g, 0,22mmol), hexametylditin
(0,92mL, 2,2mmol), LiCl (0,25g, 5,9mmol), va dioxan (10mL) vao binh thét c6 day
tron dung tich 50mL. Hon hop duoc gia nhiét dén nhiét d6 90°C trong thoi gian 1 gid.
B6 sung 2-(2-bromothiazol-5-yl)axetonitril (0,89g, 4,4mmol), Pd(PPhs)s (0,076g,
0,066mmol), va Cul (4,2g, 22,2mmol) vao dung dich mau nau dam tao thanh. Hon hop
phan tmg dugc khudy & nhiét @6 90°C trong thoi gian 1 gid. Sau d6 hdn hop duge lam
mat dén nhiét d6 trong phong, duoc pha loing véi etyl axetat (50mL), va dugc loc qua
xelit. Dich loc duoc rira véi nude (30mL) va nude mudi (30mL). Lép hitu co duge 1am
kho trén natri sulfat, duoc loc, va dugc ¢6 dac, va dugc tinh ché bﬁng sac ky silicagel
(EtOAc/hex) dé thu dugc 222mg t-butyl (1-(3-clopyridin-2-yl)xyclobutyl)metyl(5-(5-
(xyanometyl)thiazol-2-yl)pyrimidin-2-yl)carbamat 1a diu mau nau sén sét. B6 sung
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kali carbonat (185mg, 1,3mmol) va DMSO (3mL) vao hop chét nay. Hén hop duogc
lam lanh dén nhiét @6 0°C va bd sung tir tir hydro peroxit (0,5mL) vao. Phan tng dugc
lam 4m dén nhiét do trong phong va duoc khudy trong thoi gian 1 gid. Phin tmg dugc
pha loding véi EtOAc (75mL) va dugc ria ba 1an véi nude mudi (S0mL). Sau d6 16p
hitu co duoc 1am khd trén NazSOs, duoc loc, va dugce co dac dé thu duoc chit ran thd
ma duge tinh ché bang sic ky pha dio dé thu duoc 48mg r-butyl 5-(5-(2-amino-2-
oxoetyl)thiazol-2-yl)pyrimidin-2-yl((1-(3-clopyridin-2-yl)xyclobutyl)metyl)carbamat
12 chét rén mau tring. Hop chét nay dugc hoa tan trong TFA/CH2Cl2 25% va dugc
khudy trong thoi gian 10 phit. Sau d6 phan ung dugc cb dac, dugce hoa tan trong etyl
axetat (75mL), va dugc rira ba 14n v6i dung dich natri bicarbonat bdo hoa. Lép hitu co
duoc 1am kho trén NaxSOs4, dugc loc, va dugce cd dic dé thu duoc 39mg 2-(2-(2-((1-(3-
clopyridin-2-yl)xyclobutyl) metylamino)pyrimidin-5-yl)thiazol-5-yl)axetamit la chét
rin mau tring (M+H=415,1).

Vi du 18: DPidu ché 3-(2-((trans-3-Flo-1-(3-flopyridin-2-yl)xyclobutyl) metylamino)
pyrimidin-5-yl)-4-hydroxy-N-metylbenzamit
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3-(2-(((trans)-3-flo-1-(3-flopyridin-2-yl)xyclobutyl)metylamino)pyrimidin-5-

yl)-4-hydroxybenzoic axit. B6 sung 5-bromo-N-(((trans)-3-flo-1-(3-flopyridin-2-
yl)xyclobutyl)metyl)pyrimidin-2-amin (1,2g, 3,8mmol), metyl 4-hydroxy-3-(4,4,5,5-
tetrametyl-1,3,2-dioxaborolan-2-yl)benzoat (1,1g, 4,0mmol), (dppf)PdCL. (0,25g,
0,38mmol), dioxan (15mL), K,COs (1,4g, 10,1mmol), va nu6c (3mL) vao binh vi song
dung tich 20mL. Hon hop dugc gia nhiét dén nhiét 36 135°C va duoc khuéy trong thoi
gian 15 phut. Sau d6 hdn hgp phéan ung dugc rét vao etyl axetat (200mL), dwoc rira
véi nude mudi (50mL), va dugc 1am kho trén NaxSOa, duoc loc, dugce cd dic, va duoc
tinh ché bang sic ky silicagel (EtOAc/hex) dé thu duoc 0,65g metyl 3-(2-(((trans)-3-
flo-1-(3-flopyridin-2-yl)xyclobutyl)metylamino)pyrimidin-5-yl)-4-hydroxybenzoat la
chit rin mau nau vang. Hop chit nay duoc hoa tan trong metanol (7mL) va bd sung

KOH (2mL dung dich chtra nuéc 3N) vao. Phan ung duoc khudy & nhiét d6 80°C
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trong thoi gian 1 gio va sau d6 dugce cd dac. Chét cin tho duoc tinh ché bﬁng sdc ky
pha dao d& thu dugc sic ky pha dao @ thu duge 0,24g axit 3-(2-(((trans)-3-flo-1-(3-
flopyridin-2-yl)xyclobutyl)metylamino)pyrimidin-5-yl)-4-hydroxybenzoic la chét rin

mau trang.
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3-(2-((trans-3-Flo-1-(3-flopyridin-2-yl)xyclobutyl)metylamino)pyrimidin-5-yl)-
4-hydroxy-N-metylbenzamit. B sung axit 3-(2-(((trans)-3-flo-1-(3-flopyridin-2-
yl)xyclobutyl)metylamino)pyrimidin-5-yl)-4-hydroxybenzoic (147mg, 0,36mmol),
HATU (204mg, 0,54mmol), HOBT (72mg, 0,54mmol), metylamin hydroclorua
(239mg, 3,6mmol), DIPEA (187uL, 1,1mmol), va DMF (1,5mL) vao binh thot cb day
tron dung tich S0mL. Hon hgp phan ung dugc khudy & nhiét d@ trong phong qua dém.
Hon hop phan tmg duoc cd ddc va duge tinh ché bang sic ky pha dao dé thu duoc
93mg 3-(2-((trans-3-flo-1-(3-flopyridin-2-yl)xyclobutyl)metylamino)pyrimidin-5-yl)-
4-hydroxy-N-metylbenzamit 14 chit rdn mau trang (M+H=412,1).

Vi du 19: Pidu ché 6-(2-(2-(3-Clopyridin-2-yl)propan-2-ylamino)pyrimidin-5-yl)

imidazo[2,1-b]thiazol-3-carboxamit
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2-Bromo-1-(2-(2-(3-clopyridin-2-yl)propan-2-ylamino)pyrimidin-5-yl)etanon.
B6 sung 5-bromo-N-(2-(3-clopyridin-2-yl)propan-2-yl)pyrimidin-2-amin  (3,0g,
12mmol), CLPd(PPhs), (0,65g, 1,2mmol), va tributyl(letoxyvinyl)tin (2,66mL,
13,8mmol) vao dung dich dang duoc khudy chira dioxan (50mL, da khir khi). Phan
(g dugc gia nhiét dén nhiét d6 90°C va dugc khudy trong thoi gian 2 gio. Sau d6
phan tng dugc co dac, sau do b6 sung EtOAc (100mL) va kali fluorua (50mL dung
dich chra nuéc bao hoa) vao. Hon hop dugc khudy trong thoi gian 10 phut va sau d6
duoc loc qua xelit. Dich loc duge c¢6 dac va sau d6 dugc hoa tan trong THF (20mL) va
nude (20mL). Sau d6 bd sung NBS (4,9g, 27,6mmol) vao, va phan tng dugc Khudy
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trong thoi gian 20 phit & nhiét 6 trong phong. Hon hop phan tng dugc rét vao etyl
axetat (200mL), dugc rira voi natri bicarbonat chita nuéc bao hoa (50mL), dugc lam
kho trén Na,SOs, dugc loc, duoc cd dac, va dugce tinh ché béng sic ky silicagel dé thu
duoc 1,5g 2-bromo-1-(2-(2-(3-clopyridin-2-yl)propan-2-ylamino)pyrimidin-5-

yl)etanon 1a bot mau tring.
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6-(2-(2-(3-Clopyridin-2-yl)propan-2-ylamino)pyrimidin-5-yl)imidazo[2,1-
b]thiazol-3-carboxamit. B6 sung  2-bromo-1-(2-(2-(3-clopyridin-2-yl)propan-2-
ylamino)pyrimidin-5-yl)etanon (103mg, 0,28mmol), etyl-2-aminothiazol-4-carboxylat
(48mg, 0,28mmol), va metyletylketon (2mL) vao lo c6 dung tich 74ml. Hon hop dugc
gia nhiét dén nhiét d6 90°C trong bng bit kin va dugc khudy qua dém. Sau d6 phan
ting dugc ¢d dic va duoc tinh ché bing sic ky silicagel (EtOAc/hex) dé thu duogc
33mg etyl 6-(2-(2-(3-clopyridin-2-yl)propan-2-ylamino)pyrimidin-5-yl)imidazo[2,1-
b]thiazol-3-carboxylat 1a chét rin mau nau vang. Hop chit nay dugc hoa tan trong
metanol (ImL) va bd sung amoni hydroxit (3mL) vao. Hon hop tao thanh dugc gia
nhiét trong 16 phan tng vi séng dén nhiét d6 135°C va khudy trong thoi gian 15 phut.
Phan Gng dwoc c¢b dic, sau d6 bd sung HBTU (68mg, 179umol), HOBt (24mg,
179umol), NH4Cl (48mg, 1,1mmol), DIPEA (78uL, 441pmol), va NMP (2mL) vao.
Hdn hop dugc khudy trong thoi gian 2 gior va sau d6 duge tinh ché ngay bang sic ky
pha dao dé thu dugc 18mg 6-(2-(2-(3-clopyridin-2-yl)propan-2-ylamino)pyrimidin-5-
yl)imidazo[2,1-b]thiazol-3-carboxamit la chét rin mau tring nhat (M+H=414,1).

Vi du 20: Diéu ché 4-(2-(((cis)-3-flo-1-(3-flopyridin-2-yl)xyclobutyl)metylamino)
pyrimidin-5-yl)picolinamit
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4-(2-clopyrimidin-5-yl)picolinonitril. 4-bromoopicolinonitril (11,8g,
74,5mmol), axit 2-clopyrimidin-5-ylboronic (15,0g, 82,0mmol), (dppf)PdCl: ( 5,5g,
7,5mmol), dioxan (150mL, da khir khi véi nito), va K2COs 2N chita nuéce (33mL)
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duoc két hop lai va duge gia nhiét trong binh thét ¢b ddy tron & nhiét 6 100°C qua
dém. Hon hop néng duoc loc qua xelit, duge pha lodng véi EtOAc, dugc rira véi nudc,
duogc b dic, va duoc tinh ché bang sic ky silicagel dé thu duoc 4-(2-clopyrimidin-5-

yl)picolinonitril 1a chét rin mau nu vang (2,1g, 13%).
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4-(2-(((cis)-3-flo-1-(3-flopyridin-2-yl)xyclobutyl)metylamino)pyrimidin-5-

yl)picolinamit. 4-(2-clopyrimidin-5-yl)picolinonitril (0,9g, 4,2mmol), (3-flo-1-(3-
flopyridin-2-yl)xyclobutyl)metanamin (1,0g, 5,0mmol), DIPEA (ImL), va ACN
(20mL) duoc tron 1an va dugc gia nhiét & nhiét do 90°C trong thoi gian 4 gio. Hoén
hop phan ing dugc cb dic, duoc pha lodng véi EtOAc, va duge rira véi NaHCOs chira
nude bio hoa va nude mudi. Lép hitu co duge 1lam khd trén natri sulfat, dugc loc,
duoc ¢b dic, va duge tinh ché bang sic ky pha dao dé thu dwoc 4-(2-(((cis)-3-flo-1-(3-
flopyridin-2-yl)xyclobutyl)metylamino)pyrimidin-5-yl)picolinonitril 1a diu trong (chat
ddng phén cis tach ria dAu tiént). Sau d6 hop chat ndy dugc xtt 1y vé6i DMSO (3mL),
K>CO; (200mg), va H>0, (2mL). Hon hop phan tng duoc khudy trong thoi gian 4 gid
va sau d6 dugc pha lodng v6i EtOAc va dugc rira véi nuée mudi. Lép hitu co duge
lam khé trén natri sulfat, duogc loc, dugc ¢6 dac, va dugc tinh ché béng sdc ky pha dao
dé thu dugc 93mg 4-(2-(((cis)-3-flo-1-(3-flopyridin-2-yl)xyclobutyl)metylamino)
pyrimidin-5-yl)picolinamit la chét rin mau tring nhat (m/z [M+H] = 397,2).

Vi du 21: Chuén bi va thir nghiém soi to co xuong nhanh

Chuén bi soi to co xwong nhanh. Soi to co xuong & thé dugc chuén bi dua trén
phuong phap ciia Herrmann et al. (Biochem. 32(28):7255-7263(1993). Cac so1 to co
dugc chuén bi tir co that lung ctia tho mua duoc cla Pel-Freez Biologicals (Arkansas)
trong vong 2 ngay dat hang, dugc giit trong da. Cac co da thai nho duoc ddng hoa
trong 10 thé tich cta dém “chuén” lanh ctng (Tris 50mM, pH = 7,4, kali axetat 0,1M,
KCl 5mM, DTT 2mM, PMSF 0,2mM, leupeptin 10uM, pepstatin SuM, va natri azit
0,5mM) chira EDTA 5mM va Triton X-100 0,5% bang cach sir dung chat dong hoa

Omni-Macro. Thu lai dugc cac soi to co nay bf?mg ly tam tbc do cham (3000 vong/phut
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trong thoi gian 10 phut) va rira 2 14n trong Triton X-100 chira ¢ém dé dam béao loai bo
duoc mang té bao. Sau khi rira véi Triton, cac soi to co duoc rira 3 lan trong dém
“chudn” chira magie axetat 2mM. Cubi cing rtra trong dém thir nghiém (PIPES
12mM, pH =6,8, KC1 60mM, DTT 1mM) va b6 sung sucroza 10% vao dé két dong tirc
thoi trong nito long va gitt ¢ nhiét do -80°C.

Hoa hoéa soi to co xuong nhanh. Cac chit hoat hoa sgi nhanh duoc xac dinh
bang cach do hoat tinh enzym cua ché phdm soi to co bang cach st dung hé thir
nghiém pUMA™ da dugc doc quyén (vi du xem don Patent M§ s6 6,410,254,
6,743,599, 7,202,051, va 7,378,254). Ché phém soi to co chira co xuong cua tho
(khoang 90% soi nhanh) ma da dwgc dong héa co hoc va dugc rira véi chét tay (triton
X-100) dé loai bd mang té bao. Sy chuan bi nay gifr lai dwoc tht ca cac thanh phan dét
co & dang tlr nhién va hoat tinh enzym vin dugc didu hoa bing canxi. Cac hop chit
duoc tht nghiém bé“tng cach st dung dich huyén phu soi to co va néng dd canxxi du dé
lam tang hoat tinh enzym cua cac s¢1 to co dén 25% cua ty 18 16n nhét coa chung
(dugc goi 12 pCa25). Hoat tinh enzym dwgc kiém tra qua thir nghiém thong qua hé
enzym pyruvat kinaza va enzym bat cip lactat dehydrogenaza. Thit nghiém nay phuc
hdi ADP sinh ra myosin thanh ATP bang cach oxy héa NADH, tao ra khoang hép thy’
& bude séng 340nm. HE dém 1a Pipes 12mM,mgCl 2 mM, DTT 1mM & pH =6,8 (dém
PM12). Hé dém. Dt liéu duoc ghi lai 1 AC1,4, 1a ndng d6 & d6 hop chat 1am ting
hoat tinh enzym 40%. Két qua duoc tom tit trong bang 2 duéi day.

Vi dy 22: Chuén bi va thir nghiém Protein ddt co tir co xuong

Chuén bi bot

1. Céc thé tich duoc dua ra trén khoang 1000g co théi nho.

2. Cit sén va dun sbi vai thua trong thoi gian khoang 10 phit trong nude. Vit
nudce va lam kho.

Théi nho e ga trong may nghién thit dugc lam mat trude.

4. Chiét cang véi sy khudy trong 2L KCI 0,1M , K-phosphat 0,15M , pH 6,5
trong thoi gian 10 phut ¢ nhiét d¢ 4°C. Quay tron ¢ téc d6 5000 vong/phut,
trong thoi gian 10 phut, ¢ nhiét d§ 4°C trong JLA. Thu pelet. |

5. Chiét pelet cung véi su khudy véi 2L NaHCOs 0,05M trong thoi gian 5

phit. Quay tron & téc d6 5000 vong/phit, trong thdi gian 10 phit, & nhiét do
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4°C trong JLA. Thu dugc pelet. Chiét lai mot 14n nita.

6.  Chiét phan can da dugc loc véi 2L EDTA 1mM , pH 7,0 trong thoi gian 10
phut ciing v6i su khuay.

7. Chiét v6i 2L nuéc Hy0 trong thoi gian 5 phat cing véi su khudy. Quay
vong & téc d6 10.000 vong/phut, trong thdi gian 15 phat, ¢ nhiét d6 4°C
trong JLA. Thu pelet mot cach can than, mot phin cia ching s& long ra va
sén sét.

8. Chiét 5 lan v6i axeton (mdi l4n chiét v6i 2L axeton trong thoi gian 10 phut
cung voi sy khudy). Ep qua vai thua mém. T4t ca céc phan chiét axeton
dugc dé & nhiét d6 trong phong. Axeton s& dwoc 1am lanh so bo dén nhiét do
4°C.

9. Lam kho: Trai phan cin duoc loc 18n trén vai thua dit trong khay thuy tinh
rong va dit trong nip ddy qua dém. Khi phin can khd, dé trong chai nhua

miéng rong va luu giltt & nhiét do 20°C.

Chudn bi bot thay thé
(See Zot & Potter (1981) Prep. Biochem. 11(4) trang 381-395).

1. Cht tAm thét trai cia co tim ra thanh timg méanh. Ly di luong md va md
ngoai mang tim dén mirc ¢6 thé. Xay trong mdy xay thit dugc lam lanh so
bo. Can.

2. Chuén bi 5 thé tich dém chiét (xem dué6i ddy). Pam bao pH=8,0. Sau do,
lam ddng nhat thit trong may tron, thuc hién 4 1an cach nhau 15 gidy trong
hdn hop. Thuc hién véi 1 trong lwong thé tich/thé tich dém duoc 14y ra tir 5
thé tich vira dugc chuén bi. Lai thém chat ddng nhit vao dém chiét va khudy
cho dén khi hoa tron hét (5 phut).

3. Loc qua 16p vai thua trong bd loc polypropylen rong. Khudy duc lai trong 5
thé tich dém chiét nhu & trén.

4, Lap lai budc 3 thém 4 14n nira. Cudi cung, khong khqu duc trong dém chiét
nita ma thyc hién bude 5. Céac pelet phai c6 mau tring vang.

5. Khudy duc lai trong 3 thé tich (theo trong lwong gbc) etanol lanh 95%.
Khudy trong thoi gian 5 phit va ép qua vai thua nhu trén, 1ap lai hai 14n nira.

6. Cén phén can dugc ép va sau d6 khudy duc trong 3 thé tich (trong lrong/thé
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tich mdi) ete dietyl lanh.
7. Liap lai budce 6 téng cong ba lan.
8. Dé qua dém trén 16p vai mong trong khay thuy tinh.
9. Khi khd, thu bdt, can va gilt trong 1o miéng rong & nhiét do 4°C.
DPém chiét: KCI 50mM, Tris pH 8,0 SmM
Chuén bi cho su ¢6 dic 50 1an:
Cho 2L
Tris pH = 8,0 250mM. Tris Bazo (121,14g/mol, 60,6g)
chinh pH dén 8,0 v&i HCI dic, sau d6 bd sung:
KCl12,5M (74,55g/mol, 372g) vao.

Chuén bi actin

1. Chiét bot (nhu md ta & trén) véi 20mL dém A (xem dudi ddy, thém BME va
ATP vao ngay trudc khi st dung trong mdi budc sau d6) trén 1 gram bot
(200mL trén 10g). St dung cbc c6 mo 16n 4L dé dung 150g bot. Tron manh
dé bot tan. Khudy & nhiét d6 4°C trong thoi gian 30 phut.

2. Téach phan chiét tir bot bi hydrat hoa bang cach ép qua mdt vai 16p vai thua.
Vai thua nén duge khir tring tru6e bang sy 1am 4m vi séng trong thoi gian
tir 1 dén 2 phut.

3. Chiét lai chét cin v6i cung thé tich dém A va cac phan chiét két hop.

4. Quay tron trong (c4c) khdi quay JLA10 trong thoi gian 1 gio & téc d6 10K
vong/phut (4°C). Thu dwoc phan nbi trén bé mit qua 2 16p vai mong.

5. Thém ATP vao dén 0,2mM vamgCly dén 50mM. Khudy trén dia khudy &
nhiét d6 4°C trong thoi gian 60 phut dé lam cho actin polyme hoé/tao thanh
c4c para-tinh thé.

6.  Thém tir tit KCI rén dén 0,6M (45g/1). Khudy & nhiét d6 4°C trong thoi gian

30 phat.

7. Quay tron trong (cac) khdi quay JLA10 ¢ toc d6 10K vong/phit trong thoi
gian 1 gi0.

8. Khtr polyme: Rira nhanh bé mit cta cac pelet véi dém A va bé nude rua.

Lam mém c4c pelet bang su U trudc trén bang véi lwong nhé dém A trong

mdi dng (st dung nhd hon mét nira tong thé tich huyén phu dugc tao lai
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cudi cing trong tit ca cac 6ng). Tao huyén phu lai bing tay dau tién voi
dung cu nao t& bao va cac pelet két hop. Rira cac bng voi dém chiét bang
cach st dung pipet 25mL va pipetor duoc co hoa, 14y actin ra tir thanh cia
6ng. Ddng ho4 trong may ddng hoa rong trong dém A lanh trén bang. Su
dung 3mL trén mot gram bdt dugc chiét ra dau tién.

Tham tach dya vao dém A v&i 4 sy thay dbi trong thoi gian 48 gio.

Thu actin dwoc thim tach va quay tron trong khéi quay 45Ti & toc d6 40K
vong/phit trong thoi gian 1,5 gid (4°C).

Thu (G-Actin) ndi trén bé mit. Giit miu dé phén tich gel va xac dinh nong
dod protein.

D4 polyme hod G-actin cho viéc Iuu gitt, thém KCl vao dén 50mM (tir gbc
3M),mgCl, dén 1mM, va NaNs dén 0,02% (tir gdc 10%). Cét giit & nhiét do
4°C. Khong lam dong lanh.

DPém A: tris/HCI 2mM, CaCl, 0,2mM, (36ul/L) 2-mercaptoetanol 0,5mM, Nax

ATP 0, 2mM (thém vao nguyén chat), va Na-azit 0,005%; pH = 8,0.

Tinh sach Myosin co xuwong

(Xem, Margossian, S.S. va Lowey, S. (1982) Methods Enzymol. 85, 55-123 va

Goldmann, W.H. va Geeves, M.A. (1991) Anal. Biochem. 192, 55-58).

Dung dich A: KC1 0,3M , kali phosphat 0,15M , EDTA 0,02M,mgCl, 0,005M, ATP
0,001M, pH 6,5.

Dung dich B: KC1 1M, EDTA 0,025M, kali phosphat 0,06M, pH = 6,5.

Dung dich C: KCl1 0,6M, kali phosphat 0,025M, pH = 6,5.

Dung dich D: KCI 0,6M, kali phosphat 0,05M, pH = 6,5.

Dung dich E: kali phosphat 0,15M, EDTA 0,01M, pH=75.

Dung dich F: KC1 0,04M, kali phosphat 0,01M, DTT 0,001M, pH = 6,5.

Dung dich G: KC1 3M, kali phosphat 0,01M, pH = 6,5.

T4t ca cc quy trinh dugc thuc hién ¢ nhiét do 4°C.

1.
2.

Thu dugc ~1000g co xuong, 1a co xuong tho.

Nghién hai lan; chiét v&i 2L dung dich A trong thoi gian 15 phit trong khi
khudy; thém vao 4L H>O lanh, loc qua gac; pha lodng v&i H2O lanh dé ndng
d5 ion 1a 0,04, (khoang 10-1an); d& én dinh trong thoi gian 3 gid; thu chat
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ling trong may quay GSA & toc d6 7.000 vong/phiit trong thoi gian 15 phut.

3. Phan tan pelet trong 220mL dung dich B; tham tich qua dém dya vao 6L
dung dich C; thém tu tor ~400mL thé tich HoO chung cit dugc 1am lanh;
khudy trong thoi gian 30 phat; ly tim & tc @6 10.000 vong/phit trong thoi
gian 10 phut trong may quay GSA.

4. Ly tam phan ndi trén b& mit ¢ toc d6 19.000 vong/phit trong thdi gian 1
gio.

5. Pha lodng phin ndi trén bé mit dén nong d6 ion 0,04 (~8 1an); dé myosin
qua dém; thu khoang 5-6L chét lang myosin min bang cach ly tAm & téc do
10.000 vong/phut trong thoi gian 10 phtt trong may quay GSA.

6.  Pelet duoc khudy duc lai trong thé tich nhé dung dich G; thdm tach qua dém
dua vao 2L dung dich D; ly tAm & téc d6 19.000 vong/phit trong thdi gian 2
gid, trong éng xenluloza nitrat; cham thing 5ng va tach myosin ra tir chit
béo va pelet khong tan.

7. Pha lodng phin ndi trén bé mit dén ndng dd tir 5-10mg/ml va thim tach dwa
vao dung dich E, nhdi vao c6t DEAE-sephadex.

8.  Lam cén bing lai véi dung dich E; thém tir 500-600g myosin & toc do
30mL/h vao; rira v&i 350mL dung dich E; tach rira véi gradien tuyén tinh
cua KC1 0-0,5M trong dung dich E (2 x 1 lit); thu dugc 10mL cac phén; gop
vao cac phﬁn myosin (>KCl1 0,1M ); c6 dac béng su thim tach qua dém dua
vao dung dich F; ly tAm ¢ tdc dd 25.000 vong/phut trong thoi gian 30 phut;
Ivu gitt nhu trén.

9. Sau d6 cét myosin bang chymotrypsin hodc papain trong su hién dién cta
EDTA dé tao ra cac doan S1 ¢6 thé hoa tan & diéu kién né)ng d6 mudi thép

dé t6i wu hoat tinh ATPaza (Margossian & trén).

Chuén bi va thir nghiém
Myosin dugc chuén bi tir cac chiét xuat mudi cta co thét lung cua thd, va mot
phin nhé S1 c6 thé hoa tan dugc tao ra bang cach thity phan véi chymotrypsin
(Margossian va Lowey, 1982).
Actin dugc tinh ché bang sy Chuén bi dAu tién bot ete ciia co tim (Zot HG va

Potter J D. (1981) Preparative Biochemistry 11:381-395) nhu dugc md ta ¢ trén. Sau
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do, actin duoc quay vong gitta dang sgi va dang hoa tan qua cac vong ly tdm va su
thém tach (Spudich J A va Watt S. (1971) J. Biol. Chem. 246:4866-4871)

Tropomyosin dugc chiét tir bot ete va dwoc tach ra tir cc protein khéc dua vao
su két tia phu thugc pH = duoc theo sau béng cac su pha lodng amoni sulfat lién tuc &
néng d6 53% va 65% (Smillie LB. (1981) Methods Enzymol 85 Pt B:234-41).
Troponin dugc phén tach la phtrcc hop nguyén ven ciia TnC, TnT, va Tnl. Bot ete duoc
chiét trong dém mudi dic. Thuc hién cic sy pha lodng amoni sulfat lién tuc & néng do
30% va 45%; chat két tia dugc hoa tan bz‘?lng su tham tach thanh dém mudi loang va
sau d6 duoc tinh sach thém trén c6t DEAE Toyopearl véi gradien KCl 25-350mM.
Khong c6 ATPaza co6 thé do dugc nao trong bat ¢t thanh phan nao ngoai trir myosin
ma béan chit d3 c6 ATPaza co sé rat thip trong sy ving mit actin.

Ngay trude khi loc, phirc hop actin, tropomyosin, va troponin dugc tron voi
nhau & ty 1¢ mong mudn (vi du, 7:1:1) dé c6 duoc sy didu hoa canxi tdi da cua soi
actin. Su loc duoc thuc hién & néng d6 thu duoc hoat tinh 25%. Néng dd ion canxi nay
& trong pham vi sinh 1y trong qua trinh co co

Dé do su tao ra ADP trong qua trinh phan mg, thém hé enzym lién két pyruvat
kinaza/lactat dehydroaza/NADH (PK/LDH) vao actin. Myosin duoc giit tdch biét nhau
va duge bd sung vao dé didu hoa cic soi manh dé bt ddu phan ung. Su oxy hoa
NADH dugc kiém tra trong thoi gian thue, dé thu duogc cac duong cong dong hoc. Cic
hop chét duoc hoa tan trong DMSO va dugc tao dbém & day cua cac dia 384 giéng &
ndng d6 cudi cung tir 10 dén 40pg/ml.

St dung quy trinh tuwong tu véi quy trinh da mo ta trong ban md ta, bang cach
str dung c4c chit phan tmg va cac chat trung gian c6 ban trén thi truong (vi du, Sigma-
Aldrich, St. Louis, MO) hodc dugc nguoi c6 trinh d trong linh vuc dé dang téng hop
nén, cac hop chét trong bang 2 duoc téng hop, dugc md ta va dugce thtr nghiém. Cac
gia tri AC1,4 duoc xac dinh theo quy trinh da md ta trong vi du 39, vacac gia tr1 AC1,4
trung gian dugc béo cdo nhu sau: A =< 1uM; B = 1-10uM; C = 10-20uM; D =>20.
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Hop chét

Cau tric

(M+H)

ACl,4
trung
binh

4-(2-{[2-(4-flophenyl)-2-
metylpropyl]amino } pyrimidin-
5-yl)benzamit

365,3

| 3-(2-{[2-(4-flophenyl)-2-
metylpropyl]amino } pyrimidin-
5-yl)benzamit

365,3

5-(2-{[2-(4-flophenyl)-2-
metylpropyl]amino} pyrimidin-
5-yl)pyridin-3-carbonitril

3483

5-(2-{[2-(4-flophenyl)-2-
metylpropyl]amino} pyrimidin-
5-yl)pyridin-3-carboxamit

366,3

3-(2-aminopyrimidin-5-
yl)benzamit

(o]

215,3

[2-(4-flophenyl)-2-
metylpropyl]-5,6,7,8-
tetrahydropyridino[4,3-
d]pyrimidin-2-ylamin

301,0

metyl,2-{[2-(4-flophenyl)-2-
metylpropyl]amino} pyrimidin-
5-carboxylat

304,1
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N-[2-(4-flophenyl)-2-

metylpropyl](2-{[2-(4-
flophenyl)-2- 439,1 D
metylpropyl]amino} pyrimidin- N N

5-yl)carboxamit \ />7NH

etyl, 1-[(2-{ [2—(4'-ﬂopher.1y1‘)-A2- N

metylpropyl]amino}pyrimidin- °

5- B \ 401,1 D
yl)carbonylamino]xyclopropanc >_</;\>‘”“

arboxylat ° "

Axit 2-{[2-(4-flophenyl)-2-
metylpropyl]amino} pyrimidin- 289,0 D
5-carboxylic

al

(5-bromopyrimidin-2-yl)[2-(4-

flophenyl)-2-metylpropyl]amin . 324,0 b
Axit 1-[(2-{[2-(4-flophenyl)-2- / :
metylpropyl]amino}pyrimidin- | ™

5- HN \ 373,1 D
yl)carbonylamino]xyclopropanc %C\>'“”

arboxylic ° "

1-[(2-{[2-(4-flophenyl)-2- / i
metylpropyl]amino}pyrimidin- | ™

5- - \ 373,1 D
yl)carbonylamino]xyclopropanc >—</;\>‘N”

arboxamit ° "

5-(2-{[2-(4-flophenyl)-2-

metylpropyl]amino} pyrimidin- 378,1 B

5-yl)-3-hydrobenzimidazol-2-on / N\>7NH
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6-axetyl-2-{[2-(4-flophenyl)-2-
metylpropyl]amino}-5,6,7,8-
tetrahydropyridino[4,3-
d]pyrimidin

343,0

2-{[2-(4-flophenyl)-2-
metylpropyl]amino}-6-
(metylsulfonyl)-5,6,7,8-
tetrahydropyridino[4,3-
d]pyrimidin

379,0

[2-(4-flophenyl)-2-
metylpropyl](6-metyl(5,6,7,8-
tetrahydropyridino[4,3-
d]pyrimidin-2-yl))amin

315,0

2-{[2-(4-flophenyl)-2-
metylpropyl]Jamino}-5,6,7,8-
tetrahydropyridino([4,3-
d]pyrimidin-6-carboxamit

301,0

2-(2-{[2-(4-flophenyl)-2-
metylpropyl]amino}(5,6,7,8-
tetrahydropyridino[4,3-
d]pyrimidin-6-yl))-2-
oxoaxetamit

372,0

2-{[2-(4-flophenyl)-2-
metylpropyl]amino}-5,6,7,8-
tetrahydropyridino(3,4-
d]pyrimidin-7-carboxamit

344,0

2-(2-{[2-(4-flophenyl)-2-
metylpropyl]amino}(5,6,7,8-
tetrahydropyridino(3,4-
d]pyrimidin-7-yl))-2-
oxoaxetamit

372,0

2-{[2-(4-flophenyl)-2-
metylpropyl]amino}-7-
(metylsulfonyl)-5,6,7,8-
tetrahydropyridino[3,4-
d]pyrimidin

379,0
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[5-(3-amino(1H-indazol-5-

y1))pyrimidin-2-y1][2-(4-
flophenyl)-2-metylpropyljamin

377,1

4flo-3-(2-{[(3-flo(2-

pyridyl))xyclobutyl]amino} pyri
midin-5-yl)benzamit

382,1

4-(2-{[(4-
flophenyl)xyclobutyl]amino}py
rimidin-5-yl)pyridin-2-
carbonitril

346,1

4-flo-3-(2-{[(4-
flophenyl)xyclobutyl]amino}py
rimidin-5-yl)benzamit

381,1

4-(2-{[(3-flo-2-
pyridyl)xyclobutyl]amino} pyri
midin-5-yl)pyridin-2-carbonitril

347,1

4-(2-{[(3-flo-2-
pyridyl)xyclobutyl]amino} pyri
midin-5-yl)pyridin-2-
carboxamit

NH,

365,1

4-(2-{[(4-
flophenyl)xyclobutyl]amino } py
rimidin-5-yl)pyridin-2-
carboxamit

NH,

364,1

(5-(1H-indazol-5-yl)pyrimidin-
2-yD)[(3-flo(2-
pyridyl))xyclobutyl]amin

361,1
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5-(2-{[(3-flo-2-
pyridyl)xyclobutyl]amino} pyri
midin-5-yl)-1H-indazol-3-
carbonitril

\

386,1

5-(2-{[(3-flo-2-
pyridyl)xyclobutylJamino} pyri
midin-5-yl)-1H-indazol-3-
carboxamit

\

404,1

[5-(6-flo(1H-indazol-5-
yl))pyrimidin-2-yl][(3-flo(2-
pyridyl))xyclobutyl]amin

/ \>,NH

I/

379,1

6-flo-5-(2-{[(3-flo(2-

pyridyl))xyclobutylJamino } pyri
midin-5-yl)-1H-indazol-3-
carbonitril

/ \>_NH

\

404,1

6-flo-5-(2-{[(3-flo(2-

pyridyl))xyclobutyl]amino} pyri
midin-5-yl)-1H-indazol-3-
carboxamit

HoN

\

422,1

(5-bromopyrimidin-2-yl)[(4-
flophenyl)xyclobutyl]amin

322,0

(5-bromopyrimidin-2-yl)[(3-
flo(2-pyridyl))xyclobutyl]Jamin

323,0

(6-bromoquinazolin-2-yl)[(3-
flo(2-pyridyl))xyclobutyl]amin

373,0

2-{[(3-flo-2-
pyridyl)xyclobutyl]amino} quina
zolin-6-carbonitril

320,1
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[(3-flo(2-
pyridyl))xyclobutyl]quinazolin-
2-ylamin

=== N
o=

295,1

2-{[(3-flo-2-
pyridyl)xyclobutyl]amino} quina
zolin-6-carboxamit

338,1

2-{[(3-flo-2-
pyridyl)xyclobutyl]amino} pyri
midin-5-carbonitril

270,1

2-{[(4-
flophenyl)xyclobutyl]amino} py
rimidin-5-carbonitril

269,1

(5-bromopyrimidin-2-yl)[1-(4-
flophenyl)-isopropyl]amin

310,0

2-{[(4-
flophenyl)xyclobutyl]lamino}py
rimidin-4-carboxamit

287,1

2-{[(4-
flophenyl)xyclobutyl]amino}py
rimidin-4-carbonitril

269,1

[(4-
flophenyl)xyclobutyl]pyrazolo[
5,4-d]pyrimidin-6-ylamin

284,1

2-{[(4-
flophenyl)xyclobutyl]lamino}py
rimidin-5-carboxamit

287,1

2-{[(3-flo-2-
pyridyl)xyclobutylJamino} pyri
midin-5-carboxamit

288,1

2-{[(4-
flophenyl)xyclobutyl]amino}-4-
(triflometyl)pyrimidin-5-
carboxamit

355,1
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Axit 2-{[(4-
flophenyl)xyclobutyl]amino}-4-
(triflometyl)pyrimidin-5-
carboxylic

356,1

[(4-flophenyl)xyclobutyl][4-
(triflometyl)pyrimidin-2-
yl]amin

312,1

N-[(4-flophenyl)xyclobutyl](2-
{[(4-
flophenyl)xyclobutyl]amino}-4
(triflometyl)pyrimidin-5-
yl)carboxamit

503,1

2-{[(3-flo(2-
pyridyl))xyclobutyl]amino } -4-
(triflometyl)pyrimidin-5-
carboxamit

356,1

Axit 2-{[(3-flo(2-
pyridyl))xyclobutyl]amino}-4-
(triflometyl)pyrimidin-5-
carboxylic

357,1

[(3-flo(2-
pyridyl))xyclobutyl][4-
(triflometyl)pyrimidin-2-
yl]amin

313,1

etyl,1-[2-({[(3-flo-2-
pyridyl)xyclobutylJmetyl }amin
o)pyrimidin-5-yl]pyrazol-4-
carboxylat

3973

1-[2-({[(3-flo-2-
pyridyl)xyclobutylJmetyl} amin
o)pyrimidin-5-yl]pyrazol-4-
carboxamit

HoN

368,3

Axit 1-[2-({[(3-flo-2-
pyridyl)xyclobutyl|metyl } amin
o)pyrimidin-5-yl]pyrazol-4-
carboxylic

HO

369,2

108



42291

109/153

A
2-[2-({[(3-flo-2- PN
pyridyl)xyclobutyl]metyl } amin . . 385.1
o)pyrimidin-5-y1]-1,3-thiazol-4- | />_C\>_ ’
carboxamit N —\

A
2-[2-({[(3-flo-2- |
pyridyl)xyclobutylJmetyl }amin o d

et : 385,1

o)pyrimidin-5-yl]-1,3-thiazol-5- s V; N
carboxamit | N/>—<; \>*N”

A

= N
etyl,2-[2-({[(3-flo-2- -
pyridyl)xyclobutyl]metyl }amin S>_<:N\ /
o)pyrimidin-5-yl]-1,3-thiazol-4- L/ _N% 4142
carboxylat

A
Axit 2-[2-({[(3-flo-2- N
pyridyl)xyclobutyl|metyl}amin . N 1862
o)pyrimidin-5-yl]-1,3-thiazol-4- | />_C\% ’
carboxylic N =
2-[2-({1-[6-(diflometoxy)(2- F‘<
pyridyD]- o 407,2
isopropyl }amino)pyrimidin-5- /ﬂ\[
yl1]-1,3-thiazol-5-carboxamit />_<: \>7
2-(2-{[(2- N
pyridylxyclobutyl)metyllamino | © N/ \ N
}pyrimidin-5-yl)-1,3-thiazol-5- | N/>_<;N>—NH 367.2
carboxamit
2-(2-{[(2- |
pyridylxyclobutyl)metylJamino N/ \ N
\ pyrimidin-5-yl)-1,3-thiazol-5- | />—C>' ® 3492
carbonitril

~
2-[2-({[(3-flo-2- |
pyridyl)xyclobutylJmetyl}}amin 7~ 3672

o)pyrimidin-5-yl]-1,3-thiazol-5-
carbonitril
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2-(2-{[1-(4-metoxypyrimidin-2-
yl)-isopropyl]amino } pyrimidin-
5-yl)-1,3-thiazol-5-carboxamit

372,1

{4-[6-({[(3-flo(2-
pyridyl))xyclobutyl]metyl }amin
o)pyridazin-3-yl]pyrimidin-2-
yl}(metylsulfonyl)amin

430,3

etyl,2-({[(3-flo-2-
pyridyl)xyclobutyl|metyl } amin
o)thiopheno[2,3-d]pyrimidin-6-
carboxylat

387,1

2-({[(3-flo-2-
pyridyl)xyclobutyl|metyl } amin
o)thiopheno[2,3-d]pyrimidin-6-
carboxamit

358,1

Axit 2-({[(3-flo-2-
pyridyl)xyclobutyllmetyl } amin
o)thiopheno[2,3-d]pyrimidin-6-
carboxylic

358,1

4-flo-3-(2-{[2-(3-flo(2-
pyridyl))-2-
metylpropyl]amino} pyrimidin-
5-yl)benzamit

384,1

4-flo-3-[2-({[(3-flo(2-
pyridyl))xyclobutyl|metyl }amin
o)pyrimidin-5-yl]benzamit

396,1

3-(2-{[2-(3-flo(2-pyridyl))-2-
metylpropyl]amino} pyrimidin-
5-yl)benzamit

366,1
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3-[2-({[(3-flo-2-
pyridyl)xyclobutyl]metyl } amin
o)pyrimidin-5-ylJbenzamit

H,N F 7 "
javay

378,2

3-[2-({1-[6-(diflometoxy)(2-
pyridyD)]-
isopropyl}amino)pyrimidin-5-
yl]-4-flobenzamit

@@% \

418,2

3-[2-({1-[6-(diflometoxy)(2-
pyridyl)]-

isopropyl } amino)pyrimidin-5-
yl]benzamit

400,3

3-(2-{[1-(3-flo(2-pyridyl))-
isopropyl]Jamino} pyrimidin-5-
yl)benzamit

3523

5-({[(3-flo-2-
pyridyl)xyclobutyl|metyl } amin
0)-1,3-thiazolo[5,4-d]pyrimidin-
2-carboxamit

359,1

Axit 5-({[(3-flo-2-
pyridyl)xyclobutyl|metyl }amin
0)-1,3-thiazolo[5,4-d]pyrimidin-
2-carboxylic

360,1

4-flo-3-(2-{[1-(3-flo(2-
pyridyl))-

isopropyl]amino} pyrimidin-5-
yl)benzamit

HoN N=—

370,1

N-{[4-(2-{[1-(3-flo(2-pyridyl))-
isopropyl]amino} pyrimidin-5-
yl)phenyl|metyl} axetamit

380,2
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[5-(2-aminopyrimidin-5-
yl)pyrimidin-2-yl][1-(3-flo(2-
pyridyl))-isopropyl]amin

326,1

2-(2-{[1-(3-flo(2-pyridyl))-
isopropyl]amino} pyrimidin-5-
y1)-1,3-thiazol-5-carboxamit

359,1

2-(2-{[2-(3-flo(2-pyridyl))-2-
metylpropyl]amino} pyrimidin-
5-yD)pyrimidin-4-carboxamit

368,2

metyl,2-[4-flo-3-(2-{[1-(3-flo(2-
pyridyl))-
isopropyl]amino } pyrimidin-5-
yl)phenyl]axetat

399,1

N-{[3-(2-{[1-(3-flo(2-pyridyl))-
isopropyl]amino} pyrimidin-5-
yl)phenyl|metyl } axetamit

380,1

3-(2-{[1-(3-clo(2-pyridyl))-
isopropyl]amino } pyrimidin-5-
yl)benzamit

H,N N—

368,1

3-(2-{[1-(3-clo(2-pyridyl))-
isopropyl]amino} pyrimidin-5-
yl)-4-flobenzamit

HoN N—

386,1

1-(2-{[1-(3-clo(2-pyridyl))-
isopropyl]amino } pyrimidin-5-
yl)pyrazol-4-carbonitril

340,1

1-(2-{[1-(3-clo(2-pyridyl))-
isopropyl]amino } pyrimidin-5-
yl)pyrazol-4-carboxamit

358,1

2-[4-flo-3-(2-{[1-(3-flo(2-
pyridyl))-

isopropyl]amino} pyrimidin-5-
yl)phenyl]axetamit

384,1
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2-(2-{[1-(3-flo(2-pyridyl))-
isopropyl]amino } pyrimidin-5-
yl)pyrimidin-4-carboxamit

354,1

{5-[5-(aminometyl)(1,3-thiazol-
2-yl)]pyrimidin-2-y1}[1-(3-
flo(2-pyridyl))-isopropyl]amin

HeSessY

345,2

N-{[2-(2-{[1-(3-flo(2-pyridyl))-
isopropyl]amino}pyrimidin-5-
yl)-1,3-thiazol-5-

ylJmetyl } axetamit

AAE%C%M

387,1

2-amino-N-{[2-(2-{[1-(3-flo(2-
pyridyl))-

isopropyl]amino} pyrimidin-5-
yl)(1,3-thiazol-5-
yl)Jmetyl}axetamit

-0

402,2

N-{[2-(2-{[1-(3-flo(2-pyridyl))-
isopropyl]amino } pyrimidin-5-
y1)(1,3-thiazol-5-
yl)Jmetyl}imidazol-5-
ylcarboxamit

OO
\ -

439,1

N-{[2-(2-{[1-(3-flo(2-pyridyl))-
isopropyl]amino} pyrimidin-5-
y1)(1,3-thiazol-5-yl)|metyl} (2-
hydroxyimidazol-5-
yl)carboxamit

00T
o \<N / o N N ¢

455,1

(aminoxyclopropyl)-N-{[2-(2-
{[1-(3-flo(2-pyridyl))-
isopropyl]amino }pyrimidin-5-
y1)(1,3-thiazol-5-
yl)metyl}carboxamit

%Y%Q%w

428,1

((2R)pyrolidin-2-yl)-N-{[2-(2-
{[1-(3-flo(2-pyridyl))-
isopropyl]amino } pyrimidin-5-
y1)(1,3-thiazol-5-

yl)metyl} carboxamit

4422

((2S)pyrolidin-2-y1)-N-{[2-(2-
{[1-(3-flo(2-pyridyl))-
isopropyl]amino} pyrimidin-5-
y1)(1,3-thiazol-5-
yl)metyl}carboxamit

G@%C* It

4422

N-{[2-(2-{[1-(3-flo(2-pyridyl))-
isopropyl]amino } pyrimidin-5-
yl)-1,3-thiazol-4-
yl]metyl}axetamit

Aﬁ%%ﬂ?

3873
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2-[2-2-{[1-(-flo(2-pyridy)- | %\%w
isopropyl]amino} pyrimidin-5- 4 . y 3733 D

yl)-1,3-thiazol-4-yl]axetamit

1-(2-{[1-(3-clo(2-pyridyl))- i N—
isopropyl]Jamino}pyrimidin-5- | =7 =\ {\%#—Q 357,1 |B
yl)pyrol-3-carboxamit ~ . .

1-(2-{[1-(3-flo(2-pyridyl))- =
isopropyl]Jamino}pyrimidin-5- | 7 =\ {yﬂ} 3422 |D
yl)pyrazol-4-carboxamit ~7 .

{5-[4-(aminometyl)(1,3-thiazol- /A \/l—Q
2-y)]pyrimidin-2-yl} [1-(3- ([}—C i 3453 | D

flo(2-pyridyl))-isopropyl]amin

yl1)-1,3-thiazol-4-carbonitril

2-(2-{[1-(3-flo(2-pyridyl))- . . N
isopropyl]amino} pyrimidin-5- /E />—<: \>—NH \ / 341,3 D
N// N —N F

yl)-1,3-thiazol-4-carboxamit

2-(2-{[1-(3-flo(2-pyridyl))- e w
isopropyl]amino } pyrimidin-5- °Y[ / B >7NH 3593 D

2-amino-N-{[2-(2- {[1-(3-flo(2- ] X o
pyridyl))- | %C\}NH \_/
isopropyl]amino } pyrimidin-5- N = ¢
y1)(1,3-thiazol-4- N K,
yl)metyl}axetamit \\O(\

402,2 D

((2S)pyrolidin-2-y1)-N-{[2-(2- | >_<\>‘ \ /
{[1-(3-flo(2-pyridyD)- ([N/ — :
isopropyl]amino}pyrimidin-5- Ao

y1)(1,3-thiazol-4-
yl)metyl} carboxamit N

4423 D

((QR)pyrolidin2-y)N-{[2-2- | | %\%ﬂ}
{[1-(3-flo(2-pyridyl))- g/ —/
isopropyl]amino } pyrimidin-5- 0

y1)(1,3-thiazol-4-
yl)Jmetyl}carboxamit

4423 D

114



42291

115/153

2-(2-{[1-(3-flo(2-pyridyl))-
isopropyl]amino } pyrimidin-5-
y1)-1,3-thiazol-5-carbonitril

. .
SO

341,2

2-(2-{[1-(3-clo(2-pyridyl))-
isopropyl]amino } pyrimidin-5-
y1)-1,3-thiazol-5-carboxamit

O

375,2

Axit 1-(2-{[1-(3-clo(2-
pyridyl))-
isopropyl]amino } pyrimidin-5-
yl)pyrazol-4-carboxylic

359,1

N-(2-carbamoyletyl)[1-(2-{[1-
(3-clo(2-pyridyl))-
isopropyl]amino} pyrimidin-5-
yl)pyrazol-4-yl]carboxamit

Ji@{\ﬁﬁ}

429,1

[1-(2-{[1-(3-clo(2-pyridyl))-
isopropyl]amino } pyrimidin-5-
yl)pyrazol-4-yl]-N-(2-
hydroxyetyl)carboxamit

(-0

402,1

2-[1-(2-{[1-(3-clo(2-pyridyl))-
isopropyl]amino } pyrimidin-5-
yl)pyrazol-4-yl]propan-2-ol

079

373,1

5-(2-{[1-(3-clo(2-pyridyl))-
isopropyl]amino } pyrimidin-5-
yl)isoxazol-3-carboxamit

DOTH

359,2

[1-(3-clo(2-pyridyl))-
isopropyl](5-pyrazol-4-
ylpyrimidin-2-yl)amin

315,1

5-(2-{[1-(3-clo(2-pyridyl))-
isopropyl]amino } pyrimidin-5-
yl)pyridin-3-carboxamit

/ \ /\%w

369,1

Axit 5-(2-{[1-(3-clo(2-
pyridyl))-
isopropyl]amino } pyrimidin-5-
yl)thiophen-2-carboxylic

375,0

5-(2-{[1-(3-clo(2-pyridyl))-
isopropyl]amino } pyrimidin-5-
yl)thiophen-2-carboxamit

A 30

374,1
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(5-bromopyrimidin-2-yl)[1-(3-
flo(2-pyridyl))-isopropyl]amin

311,0

2-{[1-(3-clo(2-pyridyl))-
isopropyl]amino } pyrimidin-5-
carbonitril

274,1

(5-bromopyrimidin-2-yl)[ 1-(3-
clo(2-pyridyl))-isopropyl]amin

328,1

2-(2-{[1-(3-clo(2-pyridyl))-
isopropyl]amino} pyrimidin-5-
yl)-1,3-oxazol-4-carboxamit

359,2

Axit 2-(2-{[1-(3-clo(2-
pyridyl))-
isopropyl]amino } pyrimidin-5-
yl)-1,3-oxazol-4-carboxylic

360,2

4-[2-({[3-flo-1-(3-flo(2-
pyridyl))xyclobutyl|metyl} amin
o)pyrimidin-5-yl]pyridin-2-
carboxamit

3973

4-[2-({[3-flo-1-(3-flo(2-
pyridyl))xyclobutyl|metyl} amin
o)pyrimidin-5-yl]pyridin-2-
carboxamit

3973

4-[2-({[(3-flo-2-
pyridyl)xyclobutylJmetyl }amin
o)pyrimidin-5-yl]pyridin-2-
carboxamit

379,3

[1-(3-clo(2-pyridyl))-
isopropyl](5-pyrolo[3,2-
b]pyridin-6-ylpyrimidin-2-
yl)amin

365,2

2-(2-{[1-(3-clo(2-pyridyl))-
isopropyl]amino } pyrimidin-5-
yl)-1,3-oxazol-5-carboxamit

359,2
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4-2-{[1-B-clo@-pyridyD))- | _
isopropyl]amino} pyrimidin-5- N 369,3 B
yl)pyridin-2-carboxamit " _\ [ N \ /

4-(2-{[1-G-clo(2-pyridyD)- ~ AT
isopropylJamino}pyrimidin-5- | % N 3752 | C
yl)-1,3-thiazol-2-carboxamit 2 "

2-{[1-(3-clo(2-pyridyl))- . . =

isopropyl]amino }pyrimidin-5- % \>7NH \ / 292,1 |D
carboxamit i = o

[5-(3-amino(1H-indazol-5- / N\ / \ 7N\ /
yl))pyrimidin-2-yl][1-(3-clo(2- | "~ \— . . 380,1 A
pyridyl))-isopropyl]amin "

3-(2-{[1-metyl-1-(4- \

metylthiophenyl)etyl]amino } pyr 7\ ws\ 361,2 D

imidin-5-yl)benzencarbonitril

3-(2-{[1-metyl-1-(2-

metylthiophenyl)etyl]amino } pyr / \>7NH 361,2 A
imidin-5-yl)benzencarbonitril e :

\
5-(2-{[1-(3-clo(2-pyridyl))- — 7\ \ /
isopropyl]amino } pyrimidin-5- . W, o >'”“ 358,1 C
yl)pyrazol-3-carboxamit " i
3-(2-(2-(4- o
(metylsulfinyl)phenyl)propan-2- | ™ ) <:> Ve 395 D
ylamino)pyrimidin-5- 7N\ \ ’
yl)benzamit =

3-[2-({1-metyl-1-[4- b i
(metylsulfonyl)phenyl]etyl} ami 7\ %—Q*ﬁ— 411,2 D

no)pyrimidin-5-yl]benzamit

3-[2-({1-metyl-1-[2- o .
(metylsulfonyl)phenyl]etyl} ami / \>7NH 411,2 D
no)pyrimidin-5-yl]benzamit — O\\
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3-[2-({1-metyl-1-[3-
(metylsulfonyl)(2-
pyridyl)]etyl} amino)pyrimidin-
5-yl]benzamit

HaN

(o]

412,2

2-(2-{[1-(3-clo(2-pyridyl))-
isopropyl]amino } pyrimidin-5-
yl)-1,3-thiazol-4-carboxamit

375,2

Axit 2-(2-{[1-(3-clo(2-
pyridyl))-

isopropyl]amino} pyrimidin-5-
yl1)-1,3-thiazol-4-carboxylic

376,2

Axit 2-(2-{[1-(3-clo(2-
pyridyl))-
isopropyl]amino } pyrimidin-5-
y1)-1,3-oxazol-5-carboxylic

360,2

3-(2-{[1-metyl-1-(3-
metylthio(2-
pyridyl))etylJamino } pyrimidin-
5-yl)benzencarbonitril

362,2

3-(2-{[1-metyl-1-(2-
metylthiophenyl)etyl]Jamino} pyr
imidin-5-yl)benzamit

HN

379,3

3-(2-(2-(2-
(metylsulfinyl)phenyl)propan-2-
ylamino)pyrimidin-5-
yl)benzamit

HoN

395,2

[1-(3-clo(2-pyridyl))-
isopropyl]pyrimidin-2-ylamin

249,2

3-(2-{[ 1-metyl-1-(3-
metylthio(2-
pyridyl))etyllamino} pyrimidin-
5-yl)benzamit

380,2

3-(2-(2-(3-
(metylsulfinyl)pyridin-2-
yl)propan-2-ylamino)pyrimidin-
5-yl)benzamit

HoN

396,2
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3-[2-({1-metyl-1-[3-
(metylsulfonyl)(2-

pyridyl)Jetyl} (hydroxyamino))p
yrimidin-5-yl]benzamit

HoN

4282

3-[2-({1-[3-(diflometyl)(2-
pyridyl)]-

isopropyl }amino)pyrimidin-5-
yl]-4-flobenzencarbonitril

A\

384,1

3-[2-({1-[3-(diflometyl)(2-
pyridyD)]-

isopropyl} amino)pyrimidin-5-
yl]-4-flobenzamit

HN

402,1

(5-(5H-1,2,3,4-tetraazol-5-
yl)pyrimidin-2-yl)[1-(3-clo(2-
pyridyl))-isopropyl]amin

317,1

etyl,5-(2-{[1-(3-clo(2-pyridyl))-
isopropyl]amino } pyrimidin-5-
yl)-1,3,4-oxadiazol-2-carboxylat

389,1

5-(2-{[1-(3-clo(2-pyridyl))-
isopropyl]amino } pyrimidin-5-
y1)-1,3,4-oxadiazol-2-
carboxamit

389,1

metyl,4-(2-{[1-(3-clo(2-
pyridyl))-
isopropyl]amino } pyrimidin-5-
yl)thiophen-2-carboxylat

340,2

5-(2-{[1-(3-clo(2-pyridyl))-
isopropyl]amino } pyrimidin-5-
yl)-1,3-thiazol-2-carboxamit

375,2

5-(2-{[1-(3-clo(2-pyridyl))-
isopropyl]amino}pyrimidin-5-
y1)-1,3,4-thiadiazol-2-
carboxamit

376,3
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metyl,4-(2-{[1-(3-clo(2-
pyridyl))-
isopropyl]amino}pyrimidin-5-
yl)-1-metylimidazol-2-
carboxylat

387,2

6-(2-{[1-(3-clo(2-pyridyl))-
isopropyl]amino} pyrimidin-5-
yl)pyridin-2-carboxamit

369,1

3-(2-{[1-(3-clo(2-pyridyl))-
isopropyl]amino}pyrimidin-5-
y1)-1,2,4-oxadiazol-5-
carboxamit

360,3

etyl,5-(2-{[1-(3-clo(2-pyridyl))-
isopropyl]amino } pyrimidin-5-
yl)-1,2,4-oxadiazol-3-carboxylat

389,1

[5-(3-amino(1H-indazol-5-
yl))pyrimidin-2-y1][1-(3-flo(2-
pyridyl))-isopropyl]amin

364,2

4-(2-{[1-(3-clo(2-pyridyl))-
isopropyl]amino}pyrimidin-5-
yl)thiophen-2-carboxamit

374,1

[1-(3-clo(2-pyridyl))-
isopropyl](5-(1,2,4-oxadiazol-5-
yl)pyrimidin-2-yl)amin

317,1

4-flo-3-(2-{[1-(3-metoxy(2-
pyridyl))-

isopropyl]amino} pyrimidin-5-
yl)benzencarbonitril

364,1

4-flo-3-(2-{[1-metyl-1-(3-
metyl(2-

pyridyl))etyl Jamino } pyrimidin-
5-yl)benzamit

HaN N=—

366,1

4-flo-3-(2-{[1-(3-metoxy(2-
pyridyl))-
isopropyl]amino}pyrimidin-5-
yl)benzamit

HoN P

382,1
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{5-[5-(aminometyl)(1,3-thiazol-

2-y1)]pyri.midin-‘2-y1}[1-(3- ‘ K[S>_</:N\>7j—‘§:> 361,0
clo(2-pyridyl))-isopropyl]Jamin 7\, 3
N-{[2-2-{[1-(-cloC-pyridyb)- | [
isopropyl]amino} pyrimidin-5- N 403.1
yl)-1,3-thiazol-5- k[s VAR w ’
yl]metyl}axetamit | N/>_<;N>7NH i
N-{[2-(2-{[1-(3-clo(2-pyridyl))- 3
isopropyl]amino } pyrimidin-5- il N=— 4471
y1)(1,3-thiazol-5-yl)metyl}-2- NIV \ / ’
hydroxy-2-metylpropanamit | />—<; >*”“
N-{[2-(2- {[1-(3-clo(2-pyridyl))- \{\
isopropyl]amino} pyrimidin-5-
yD)(1,3-thiazol-5-yl)Jmetyl}(2- | N\, 471,1
hydroxyimidazol-4- K[ =
yl)carboxamit | S>_<:N\>7 \ /
/ o NH

3-(2-{[1-(3-clo-6-hydroxy(2- 2 s
pyridyl))- . =
isopropyl]amino } pyrimidin-5- 4 \>_NH \_/ |381
yl)benzamit = o
3-(2-{[1-(3-clo-6-metoxy(2- . \
pyrldyl))' N N= 3908.1
isopropyl]amino}pyrimidin-5- VARN \ / ’
yl)benzamit _N>7”” i
[1-(3-clo(2-pyridyl))- ] ) =
isopropyl](5-(1,3-thiazol-2- E >_<:\ 7N\ / 332,1
yl)pyrimidin-2-yl)amin 7 — o
2-[4-(2-{[1-(3-clo(2-pyridyl))- N VRN \ /
isopropyl]amino } pyrimidin-5- \/ _N>7NH i 359,1
yl)pyrazolyl]etan-1-ol Q
Axit 2-[4-(2-{[1-(3-clo(2- . B

x1td 21[4 (2-{[1-(3-clo(2 = J \>~NH \ /
pynay ))' N / 373’1

isopropyl]amino} pyrimidin-5-
yl)pyrazolyl]axetic
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2-[4-(2-{[1-(3-clo(2-pyridyl))-
isopropyl]amino } pyrimidin-5-
yl)pyrazolyl]axetamit

372,1

2-(2-{[1-(3-clo(2-pyridyl))-
isopropyl]amino} pyrimidin-5-
yl)pyridin-4-carbonitril

351,1

2-(2-{[1-(3-clo(2-pyridyl))-
isopropyl]amino} pyrimidin-5-
yl)pyridin-4-carboxamit

369,1

N-{[1-(2-{[1-(3-clo(2-pyridyl))-
isopropyl]amino} pyrimidin-5-
yl)pyrazol-4-yl]metyl } axetamit

386,1

4-flo-3-[2-({[3-flo-1-(3-flo(2-
pyridyl))xyclobutyl|metyl } amin
o)pyrimidin-5-yl]benzamit

414,3

3-[2-({[3-flo-1-(3-flo(2-
pyridyl))xyclobutyl]metyl}amin
o)pyrimidin-5-yl]benzamit

3963,

6-(2-{[1-(3-clo(2-pyridyl))-
isopropyl]amino} pyrimidin-5-
yl)-2-pyrolino[3,2-b]pyridin-2-
on

381,1

6-(2-{[1-(3-clo(2-pyridyl))-
isopropyl]amino} pyrimidin-5-
yl)imidazo[2,1-b]1,3-thiazolin-
2-carboxamit

414,1

[5-(2-{[1-(3-clo(2-pyridyl))-
isopropyl]amino} pyrimidin-5-
yl)(1H-indazol-3-
yl)](metylsulfonyl)amin

458,1
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[1-(3-clo(2-pyridyl))-
isopropyl](4-(1,3-thiazol-2-
yl)pyrimidin-2-yl)amin

332,2

{1-[6-(diflometoxy)(2-
pyridyl)]-isopropyl}(4-(1,3-
thiazol-2-yl)pyrimidin-2-
yl)amin

364,2

5-(2-{[1-(3-clo(2-pyridyl))-
isopropyl]amino } pyrimidin-5-
yl)-1-metylpyrazol-3-
carboxamit

372,2

3-(2-{[1-(3-clo(2-pyridyl))-
isopropyl]amino } pyrimidin-5-
yl)-1-metylpyrazol-5-
carboxamit

372,2

6-(2-{[1-(3-clo(2-pyridyl))-
isopropyl]amino } pyrimidin-5-
yl)imidazo[2,1-b]1,3-thiazolin-
3-carboxamit

414,1

5-(2-{[1-(3-clo(2-pyridyl))-
isopropyl]amino } pyrimidin-5-
yl)-2-metoxypyridin-3-
carbonitril

381,1

5-(2-{[1-(3-clo(2-pyridyl))-
isopropyl]amino} pyrimidin-5-
yl)-2-metoxypyridin-3-
carboxamit

399,1

5-(2-{[1-(3-clo(2-pyridyl))-
isopropyl]amino } pyrimidin-5-
yl)-2-oxohydropyridin-3-
carboxamit

385,1

2-[(tert-butoxy)carbonylamino]-
N-{[1-(2-{[1-(3-clo(2-pyridyl))-
isopropyl]amino } pyrimidin-5-

yl)pyrazol-4-yl]metyl } axetamit

501,1
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2-amino-N-{[1-(2-{[1-(3-clo(2-
pyridyl))-
isopropyl]amino } pyrimidin-5-
yl)pyrazol-4-ylJmetyl } axetamit

401,1

3-[(tert-butoxy)carbonylamino]-
N-{[1-(2-{[1-(3-clo(2-pyridyl))-
isopropyl]amino} pyrimidin-5-
yl)pyrazol-4-
yl]lmetyl}propanamit

515,1

3-amino-N-{[1-(2-{[1-(3-clo(2-
pyridyl))-

isopropyl]amino } pyrimidin-5-
yl)pyrazol-4-

yl]Jmetyl} propanamit

415,1

1-[2-({[3-flo-1-(3-flo(2-
pyridyl))xyclobutylJmetyl }amin
o)pyrimidin-5-yl]pyrazol-4-
carbonitril

368,2

{[3-flo-1-(3-flo(2-

pyridyl))xyclobutylJmetyl} pyri
midin-2-ylamin

2717,2

1-[2-({[3-flo-1-(3-flo(2-
pyridyl))xyclobutyl metyl} amin
o)pyrimidin-5-yl]pyrazol-4-
carboxamit

382,3

3-(2-{[2-(3-clo(2-pyridyl))-2-
metylpropyl]amino} pyrimidin-
5-yl)benzamit

3823

3-(2-{[2-(3-clo(2-pyridyl))-2-
metylpropyl]amino } pyrimidin-
5-yl)-4-flobenzamit

400,2
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2-(2-{[(1R)-1-(3-clo(2-
pyridyl))-2-
metylpropyl]amino} pyrimidin-
5-yl)-1,3-thiazol-5-carbonitril

371,2

2-(2-{[(1S)-1-(3-clo(2-
pyridyl))-2-
metylpropyl]amino} pyrimidin-
5-yl)-1,3-thiazol-5-carbonitril

371,2

2-2-{[(1R)-1-(3-clo(2-
pyridyl))-2-
metylpropyl]amino} pyrimidin-
5-yl)-1,3-thiazol-5-carboxamit

389,2

2-(2-{[(1S)-1-(3-clo(2-
pyridyl))-2-
metylpropyl]amino} pyrimidin-
5-yl)-1,3-thiazol-5-carboxamit

389,2

etyl,3-(2-{[1-(3-clo(2-pyridyl))-
isopropyl]amino} pyrimidin-5-
yl)isoxazol-5-carboxylat

388,2

3-(2-{[1-(3-clo(2-pyridyl))-
isopropyl]amino}pyrimidin-5-
yl)isoxazol-5-carboxamit

359,2

(5-(1H-indazol-5-yl)pyrimidin-

2-yD)[1-(3-clo(2-pyridyl))-
isopropyl]amin

365,1

N-[5-(2-{[1-(3-clo(2-pyridyl))-
isopropyl]amino} pyrimidin-5-
yl)-1H-indazol-3-yl]axetamit

422,1

3-[2-({[1-(3-clo(2-pyridyl))-3-
floxyclobutyl|metyl } amino)pyri
midin-5-yl]-4-flobenzamit

430,2
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3-[2-({[1-(3-clo(2-pyridyl))-3-
floxyclobutyl|metyl } amino)pyri
midin-5-yl]-4-flobenzamit

HoN

430,2

4-flo-3-(2-{[(3-flo-1-(2-
pyridyl)xyclobutyl)metyl]amino
}pyrimidin-5-yl)benzamit

NH,

396,2

4-flo-3-(2-{[(3-flo-1-(2-
pyridyl)xyclobutyl)metyl]amino
}pyrimidin-5-yl)benzamit

NH,

396,2

6-(2-{[1-(3-clo(2-pyridyl))-
isopropyl]amino } pyrimidin-5-
yl)pyrimidin-4-carboxamit

370,2

metyl,6-(2-{[1-(3-clo(2-
pyridyl))-

isopropyl]amino} pyrimidin-5-
yl)pyrimidin-4-carboxylat

385,2

3-{2-[(tert-
butyl)amino |pyrimidin-5-
yl}benzamit

271,3

[5-(3-amino(1H-indazol-5-

yl))pyrimidin-2-yl](tert-
butyl)amin

2833

3-(2-{[1-(3-clo(2-pyridyl))-3-
floxyclobutyl]amino } pyrimidin-
5-yl)-4-flobenzamit

416,2
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3-[2-({[(3-clo(2-
pyridyl))xyclobutylJmetyl} amin
o)pyrimidin-5-yl]-4-flobenzamit

412,2

3-[2-({[(3-clo-2-
pyridyl)xyclobutyl]metyl }amin
o)pyrimidin-5-yl]benzamit

3943

3-(2-{[(2-
pyridylxyclobutyl)metyl]amino
}pyrimidin-5-yl)benzamit

NH,

360,3

4-flo-3-(2-{[(2-
pyridylxyclobutyl)metyl]amino
}pyrimidin-5-yl)benzamit

3783

3-[2-({[(3-clo(2-
pyridyl))xyclobutyl]metyl} amin
o)pyrimidin-5-yl]-4-
flobenzencarbonitril

A\

394,2

3-[2-({[(3-clo-2-
pyridyl)xyclobutyl|metyl }amin
o)pyrimidin-5-
yl]benzencarbonitril

\

376,2

([(3-clo(2-

pyridyl))xyclobutyl]metyl} pyri
midin-2-ylamin

275,2

3-(2-{[1-(2-clo(3-pyridyl))-
isopropyl]amino} pyrimidin-5-
yl)-4-tflobenzamit

386,2
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Axit 6-(2-{[1-(3-clo(2-
pyridyl))-

isopropyl]amino } pyrimidin-5- 415,0
yDimidazo[2,1-b]1,3-thiazolin- |
3-carboxylic o
Axit 2-(2-{[1-(3-clo(2- —
pyridyl))- P .
isopropyl]amino } pyrimidin-5- YQQ—C \>_NH \_/ 409.1
yl)-4-hydroimidazo[1,2- ’ :
a]pyridin-6-carboxylic -
2-(2-{[1-(3-clo(2-pyridyl))- ) =
isopropyl]amino } pyrimidin-5- YN/ N\ Y
yl)-4-hydroimidazo[1,2- NN “J_CN% o 408,1
a]pyridin-6-carboxamit N

e
metyl, 1-[2-({[3-flo-1-(3-flo(2- N
pyridyl))xyclobutyl Jmetyl} amin "
o)pyrimidin-5-yl]pyrol-3- - N—</: \>7NH/—D\ 400.3
carboxylat N S = G

O~

e
Axit 1-[2-({[3-flo-1-(3-flo(2- AN
pyridyl))xyclobutyl Jmetyl} amin N 3186.3
o)pyrimidin-5-yl]pyrol-3- = N_C \>,NH/—EK ’
carboxylic ° = = g

e
1-[2-({[3-flo-1-(3-flo(2- e
pyridyl))xyclobutylmetyl} amin . 3853
o)pyrimidin-5-yl]pyrol-3- -~ N{ \>7NH/—D\ ’
carboxamit o == =y ;
2-(2-{[1-(3-clo(2-pyridyl))- RN i
isopropyl]amino} pyrimidin-5- . . o
y1)-4-hydroimidazo[1,2- - /J—C\% \ / | 4081
aJpyridin-8-carboxamit N - o
2-(2-{[1-(3-clo(2-pyridyl))- 0 —
isopropyl]amino} pyrimidin-5- %/N " w

= N7\ | 408,1
~ N\>_<;N>7 cf

yl)-4-hydroimidazo[1,2-
a]pyridin-7-carboxamit
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5-(2-{[1-(3-clo(2-pyridyl))-
isopropyl]amino } pyrimidin-5-
yl)pyridazin-3-carboxamit

370,2

N-(tert-butyl)[5-(2-{[1-(3-clo(2-
pyridyl))-
isopropyl]amino } pyrimidin-5-
yl)pyridazin-3-yl]carboxamit

426,2

{3-[2-({[3-flo-1-(3-flo(2-
pyridyl))xyclobutyl|metyl} amin
o)pyrimidin-5-yl]phenyl}-N-
(metylsulfonyl)carboxamit

474,1

2-{2-[2-({[(3-flo-2-
pyridyl)xyclobutyl|metyl }amin
o)pyrimidin-5-yl]-1,3-thiazol-5-
yl}etannitril

3812 |

2-{2-[2-({[(3-clo-2-
pyridyl)xyclobutyl]metyl } amin
o)pyrimidin-5-yl]-1,3-thiazol-5-
yl}axetamit

415,1

3-[2-({[1-(3-clo(2-pyridyl))-3,3-
difloxyclobutyl]metyl} amino)p
yrimidin-5-yl]-4-flobenzamit

448,2

3-[2-({[3-flo-1-(3-flo(2-
pyridyl))xyclobutyl Jmetyl }amin
0)-4-metylpyrimidin-5-
yl]benzamit

410,1

2-{2-[2-({[(3-flo-2-
pyridyl)xyclobutylJmetyl} amin
o)pyrimidin-5-y1]-1,3-thiazol-5-
yl}axetamit

399,2

2-{2-[2-({[3-flo-1-(3-flo(2-
pyridyl))xyclobutylJmetyl}amin
o)pyrimidin-5-yl]-1,3-thiazol-5-
yl}axetamit

417,1
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130/153

(tert-butoxy)-N-({2-[2-({[(3-
flo(2-
pyridyl))xyclobutyl]metyl}amin
o)pyrimidin-5-yl](1,3-thiazol-5-
yl)}metyl)carboxamit

471,2

{5-[5-(aminometyl)(1,3-thiazol-
2-yl)|Jpyrimidin-2-yl} {[(3-flo(2-
pyridyl))xyclobutylmetyl } amin

371,1

N-({2-[2-({[(3-flo-2-
pyridyl)xyclobutylJmetyl } amin
o)pyrimidin-5-yl]-1,3-thiazol-5-
yl} metyl)axetamit

(tert-butoxy)-N-({2-[2-({[(3-
clo(2-
pyridyl))xyclobutyl |metyl} amin
o)pyrimidin-5-yl](1,3-thiazol-5-
yl)} metyl)carboxamit

{5-[5-(aminometyl)(1,3-thiazol-
2-yl)]pyrimidin-2-yl} {[(3-clo(2-
pyridyl))xyclobutyl Jmetyl}amin

387,1

N-({2-[2-({[(3-clo-2-
pyridyl)xyclobutylJmetyl } amin
o)pyrimidin-5-yl]-1,3-thiazol-5-
yl} metyl)axetamit

/N

429,1

({2-[2-({[(3-flo(2-
pyridyl))xyclobutyl Jmetyl } amin
o)pyrimidin-5-yl](1,3-thiazol-5-
yl)}metyl)(metylsulfonyl)amin

449,1

2-{2-[2-({[1-(3-clo(2-pyridyl))-
3-

floxyclobutyl]metyl } amino)pyri
midin-5-yl]-1,3-thiazol-5-
yl}axetamit

433,2
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131/153

(tert-butoxy)-N-{[2-(2-{[(2-
pyridylxyclobutyl)metyl]Jamino
}pyrimidin-5-yl)(1,3-thiazol-5-

yl)Jmetyl} carboxamit y
| ~
/N
[2-({[(3-flo(2- -
pyridyl))xyclobutylmetyl}amin | < \
o)pyrimidin-5-yl]-N-isoxazol-3- % \>'”“ 369,2
ylcarboxamit " "
I\
\O
| A
/N
[2-({[(3-flo(2- -
pyridyl))xyclobutyl]metyl}amin | < \
0)pyrimidin-5-yl]-N=(1,3- >—C\% 3852
thiazol-2-yl)carboxamit HN>\ " ’
s\)
AN
2-({[(3-flo-2- i | N
pyridyl)xyclobutylJmetyl} amin . ) 302,2
o)pyrimidin-5-carboxamit >__</: \>‘NH
AN
[2-({[(3-flo(2- A
pyridyl))xyclobutylJmetyl }amin ’ 316.2
o)pyrimidin-5-y1]-N- °>_<:”\>_NH ’
metylcarboxamit " —.
\
| AN
N-etyl[2-({[(3-flo(2- N
pyridyl))xyclobutylJmetyl}amin | o N 330,2
o)pyrimidin-5-yl]carboxamit / \>7NH
HN\_ N
| ~
[2-({[(3-flo(2- N
pyridyl))xyclobutyl|metyl}amin | o %N\>_ 3460

o)pyrimidin-5-yl]-N-(2-
hydroxyetyl)carboxamit

131
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132/153

N-{2-[(tert-
butoxy)carbonylamino]etyl}[2-
({[(3-flo(2-
pyridyl))xyclobutyl|metyl }amin
o)pyrimidin-5-yl]carboxamit

4452

N-(2-{[2-({[(3-flo-2-
pyridyl)xyclobutyl|metyl} amin
o)pyrimidin-5-
yl]carbonylamino} etyl)axetamit

387,2

metyl,2-{[2-({[(3-flo-2-
pyridyl)xyclobutylJmetyl} amin
o)pyrimidin-5-
yl]carbonylamino } axetat

374,2

{3-[2-({[3-flo-1-(3-flo(2-
pyridyl))xyclobutylJmetyl }amin
o)pyrimidin-5-yl]phenyl}-N-
metylcarboxamit

410,3

{4-flo-3-[2-({[3-flo-1-(3-flo(2-
pyridyl))xyclobutyl Jmetyl }amin
o)pyrimidin-5-yl]phenyl}-N-
metylcarboxamit

428,3

[2-({[(3-flo(2-
pyridyl))xyclobutylmetyl }amin
o)pyrimidin-5-yl]-N-pyrazol-5-
ylcarboxamit

368,2
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133/153

5-aminopyrazolyl,2-({[(3-flo(2-
pyridyl))xyclobutyl]metyl} amin
o)pyrimidin-5-yl,keton

368,2

[2-({[(3-flo(2-
pyridyl))xyclobutyl|metyl } amin
o)pyrimidin-5-y1]-N-(3-
metylpyrazol-5-yl)carboxamit

382,2

N-(2-aminoetyl)[2-({[(3-flo(2-
pyridyl))xyclobutyl|metyl} amin
o)pyrimidin-5-yl]carboxamit

346,2

[2-({[(3-flo(2-
pyridyl))xyclobutyl[metyl}amin
o)pyrimidin-5-y1]-N-{2-
[(metylsulfonyl)amino]etyl} car
boxamit

423,2

Axit 2-{[2-({[(3-flo-2-
pyridyl)xyclobutyl Jmetyl }amin
o)pyrimidin-5-
yl]carbonylamino } axetic

360,2

{3-[2-({[(3-flo(2-
pyridyl))xyclobutyl]metyl } amin
o)pyrimidin-5-yl]phenyl}-N-
metylcarboxamit

3923
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134/153

X
{4-flo-3-[2-({[(3-flo(2- 3 | P
pyridyl))xyclobutylJmetyl}amin | i 4103
o)pyrimidin-5-ylJphenyl}-N- / \>_ ’
metylcarboxamit —
| N
[2-({[(3-flo(2- N
pyridyl))xyclobutyl|metyl}amin o . 378,2
o)pyrimidin-5-yl]-N-benzamit : >—</: \>7NH
N
[2-({[3-flo2- A
pyridyl))xyclobutylJmetyl}amin " 379,
o)pyrimidin-5-yl]-N-(3- . °>__</:N\>7NH ’
pyridyl)carboxamit in .
N
{3-[2-({[(3-flo(2- o |
pyridyl))xyclobutyl]metyl} amin N\ N
o)pyrimidin-5-yl]-4- N 408,1
hydroxyphenyl}-N- / \>—NH
metylcarboxamit -
N
3-2-({[(3-flo2- A
pyridyl))xyclobutyl Jmetyl}amin | ° i 394.
o)pyrimidin-5-yl]-4- / N\>_NH ’
hydroxybenzamit —
{3-[2-({[3-flo-1-(3-flo(2- ) B
pyridyl))xyclobutyljmetyl}amin | ), N
o)pyrimidin-5-yl]-4- N 426,1
hydroxyphenyl}-N- / \>7NH/_D\
metylcarboxamit - :
N
3-[2-({[3-flo-1-(3-flo(2- ‘ L
pyridyl))xyclobutylJmetyl}amin | ™ T 4121
o)pyrimidin-5-yl]-4- / \%ﬁq ’
hydroxybenzamit — .

OH

134



42291

135/153

{1-[2-({[3-flo-1-(3-flo(2-
pyridyl))xyclobutyl]metyl } amin

o)pyrimidin-5-yl]-N-(2-

o)pyrimidin-5-yl]pyrol-3-yl}-N- = N4</:N\>,NH/_D\ 399,3
metylcarboxamit HN == =\
| ~
= N
[2-({[(3-flo(2- ]
pyridyl))xyclobutyl]metyl } amin ] \
o)pyrimidin-5-ylJ-N-(1- %\% 3822
metylpyrazol-5-yl)carboxamit _
/N\N =
| ~
F / §
[2-({[(3-flo(2-
pyridyl))xyclobutylJmetyl}amin | &/~ \
o)pyrimidin-5-yl]-N-(4- %C_% P2
pyridyl)carboxamit
/ \
| N
2-({[(3-flo(2- N
pyridyl))xyclobutyl Jmetyl } amin o . 3532
o)pyrimidin-5-yl,pyrazolyl >—</:\>7NH ’
keton —N =
L
| AN
P~ N
[2-({[(3-flo(2- ]
pyridyl))xyclobutyl]metyl}amin | < / ”\
o)pyrimidin-5-y1]-N-(1,3,4- H>_<;N>7NH 386,2
thiadiazol-2-yl)carboxamit
/ S
N\N/
| X
= N
[2-({[(3-flo(2- i
pyridyl))xyclobutyl Jmetyl } amin °>_<:“\>; 396.2

flophenyl)carboxamit
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136/153

[2-({[(3-flo(2-
pyridyl))xyclobutylmetyl}amin
o)pyrimidin-5-yl]-N-(3-
flophenyl)carboxamit

ZYZ
% hul

I

7S

396,2

[2-({[(3-flo(2-
pyridyl))xyclobutylmetyl }amin
o)pyrimidin-5-yl]-N-(4-
flophenyl)carboxamit

Z\’/Z
i m
I

x

ISR

396,2

[2-({[(3-flo(2-
pyridyl))xyclobutylJmetyl} amin
o)pyrimidin-5-yl]-N-(6-
metoxy(3-pyridyl))carboxamit

g
Z\I/Z

409,2

{2-[2-({[3-flo-1-(3-flo(2-
pyridyl))xyclobutylmetyl}amin
o)pyrimidin-5-yl](4-pyridyl)}-
N-metylcarboxamit

411,3

{[2-({[(3-flo(2-
pyridyl))xyclobutylmetyl }amin
o)pyrimidin-5-yl]Jamino}-N-
(1,3-thiazol-2-yl)carboxamit

400,2
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137/153

| N
/ N
[2-({[(3-flo(2- i
pyridyl))xyclobutyl|metyl} amin ] \
o)pyrimidin-5-yl]-N-metyl-N- % \>7”” 3992
(1,3-thiazol-2-yl)carboxamit _“>\ "
7
N
([3-flo(2- @
pyridyl))xyclobutylmetyl} (5- N 3953
imidazol-2-ylpyrimidin-2- K /! ’
yl)amin \E />—<; \>*NH
| ~
N-[2-({[(3-flo(2- e
pyridyl))xyclobutyl|metyl} amin \
o)pyrimidin-5-yl]-1,3-thiazol-2- ”“‘</; \>7”“ 385,2
ylcarboxamit ° ) "
s\)
| ~
N
7-[2-({[3-flo-1-(3-flo(2- .
pyridyl))xyclobutyl|metyl }amin / \>7NH/_D\ 408,3
o)pyrimidin-5-yl]indolin-2-on == F
RN
Axit 3-[2-({[3-flo-1-(3-flo(2- 0 P
pyridyl))xyclobutyl]metyl}amin | ™ T 413.1
o)pyrimidin-5-yl]-4- / N\>7NH/_EK ’
hydroxybenzoic — .
~
metyl,3-[2-({[3-flo-1-(3-flo(2- 0 P
pyridyl))xyclobutylJmetyl}amin | / T 1971

o)pyrimidin-5-yl1]-4-
hydroxybenzoat
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Axit 1-[2-({[3-flo-1-(3-flo(2-
pyridyl))xyclobutylmetyl} amin
o)pyrimidin-5-yl]-6-
oxohydropyridin-3-carboxylic

414,1

1-[2-({[3-flo-1-(3-flo(2-
pyridyl))xyclobutyl]metyl }amin
o)pyrimidin-5-yl]-6-
oxohydropyridin-3-carboxamit

413,1

2-[2-({[3-flo-1-(3-flo(2-
pyridyl))xyclobutylJmetyl} amin
o)pyrimidin-5-yl]pyrimidin-4-
carbonitril

380,3

{2-[2-({[3-flo-1-(3-flo(2-
pyridyl))xyclobutyl|metyl }amin
o)pyrimidin-5-yl]pyrimidin-4-
yl}-N-metylcarboxamit

412,3

2-[2-({[3-flo-1-(3-flo(2-
pyridyl))xyclobutyl|metyl} amin
o)pyrimidin-5-yl]pyrimidin-4-
carboxamit

3983

7-[2-({[3-flo-1-(3-flo(2-
pyridyl))xyclobutylmetyl} amin
o)pyrimidin-5-yl]isoindolin-1-
on

Iz

408,1

138



42291

139/153

{[3-flo-1-(3-flo(2-
pyridyl))xyclobutyl|metyl}[5-

o)pyrimidin-5-yl]pyridin-4-

N
(2-flophenyl)pyrimidin-2- / N\>_NH/—D\ 371,3
yl]amin . .

N
2-[2-({[3-flo-1-(3-flo(2- 8 F )
pyridyl))xyclobutylJmetyl} amin b . 396,3
o)pyrimidin-5-yl]benzamit / \>;NH/—EK

NH, X
2 (2-[2-({[3-flo-1-(3-flo(2- ) )@
pyridyl))xyclobutyl|metyl} amin F _/ 4103
o)pyrimidin-5- J )
yl]phenyl}axetamit \>7~H/—\:k

N
N-{2-[2-({[3-flo-1-(3-flo(2- :< B
pyridyl))xyclobutyl|metyl}amin " . / 1103
o)pyrimidin-5- s : )
yl]phenyl} axetamit \>7NFEK

| AN
2-[2-({[3-flo-1-(3-flo(2- N, P
pyridyl))xyclobutyljmetyl } amin
o)pyrimidin-5-yl]benzen-1,4- / \>~NH/—EK 439,3
dicarboxamit =N g
| N
4-flo-2-[2-({[3-tlo-1-(3-flo(2- N, N
pyridyl))xyclobutylJmetyl}amin y 4143
o)pyrimidin-5-yl]benzamit \>—NH/_D\
£
2-[2-({[3-flo-1-(3-flo(2- N
pyridyl))xyclobutylJmetyl} amin N "
yh)xy ylj I\ \% ﬁD\ 379.2

carbonitril
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140/153

2-[2-({[3-flo-1-(3-flo(2-
pyridyl))xyclobutylmetyl }amin

o)pyrimidin-5-yl]-2-

o)pyrimidin-5-yl]pyridin-4- 3973
carboxamit

N
2-{3-[2-({[3-flo-1-(3-flo(2- ? | P
pyridyl))xyclobutyl]metyl }amin T 4243
0)-4-metylpyrimidin-5- " / N\>7NH/_EK ’
yl]phenyl}axetamit — :

N
4-[2-({[3flo-1-(3flo(2- L
pyridyl))xyclobutyl |metyl }amin ’ : 3923
0)-4-metylpyrimidin-5- — A N\>7NH/—EK ’
yl]benzencarbonitril o — .

N
4-[2-({[3-flo-1-(3-flo(2- | N
pyridyl))xyclobutylJmetyl}amin T 410.3
0)-4-metylpyrimidin-5- ? / N\>7NH/—EK ’
yl]benzamit . g s

N

6-[2-({[3-flo-1-(3-flo(2- i | N
pyridyl))xyclobutyl Jmetyl}amin . 370,2
o)pyrimidin-5-yl]pyridin-3-ol . _@_{: \>_NH/_D\

. . \
[5-(5-aminopyrazin-2- /@
yl)pyrimidin-2-y1]{[3-flo-1-(3- e 370 1
floQ- aYavwe |
pyridyl))xyclobutyllmetyl}amin HZNO{ >—”FD\

£
5-[2-({[3-flo-1-(3-flo(2- e
pyridyl))xyclobutylmetyl }amin / ~\>7N H/_\:k 412,1

hydroxybenzamit
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141/153

2-{4-[2-({[3-flo-1-(3-flo(2-
pyridyl))xyclobutyl|metyl }amin

= N
" 4243
0)-4-metylpyrimidin-5- / \%ﬁD\ ’
yl]phenyl}axetamit 0 — .
N
Axit 2-{4-[2-({[3-flo-1-(3-flo(2- /O
pyridyl))xyclobutyl]metyl}amin ) T 1953
0)-4-metylpyrimidin-5- / \>,NFD\ ’
yl]phenyl}axetic 0 — :
N
[5-(2-amino-5-metylpyrimidin- | P
4-yl)pyrimidin-2-y1]{[3-flo-1- i ’ i 3843
(-flo(2- Y Yan Ul
pyridyl))xyclobutyl|metyl} amin _ . .

o N
[5-(2-amino-4-metylpyrimidin- | |
5-yD)pyrimidin-2-yl]{[3-flo-1- F -/ 3843
(3-flo(2- = A\ ; ’
pyridyl))xyclobutylJmetyl} amin HzN‘<\ / B >*NH/‘D\

| N
3-[2-({[3-flo-1-(3-flo(2- A
pyridyl))xyclobutylJmetyl}amin | /™~ . 370,2
0)pyrimidin-5-yl]pyridin-2-ol <:J>_C\ ﬁ[k
\_/ _N>_ !

, N
[5-(6-aminopyridazin-3- /@
yl)pyrimidin-2-yl]{[3-flo-1-(3- F -/ 370 1
flo@ JN SN |
pyridyl))xyclobutyl|metyl} amin HzN‘Q—Q >’NH/—D\

e \
[5-(2-aminopyrimidin-5- @
yl)pyrimidin-2-yl]{[3-flo-1-(3- F / 370.1
flo(2- N N : ’
pyridyl))xyclobutyl[metyl} amin “z“‘<\ :/>—C \>fNH/—[k

N
5-[2-({[3-flo-1-(3-flo(2- |
pyridyl))xyclobutyl]metyl} amin 370,2

0)pyrimidin-5-yl]pyridin-2-ol
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{[3-flo-1-(3-flo(2- /@
pyridyl))xyclobutyl|metyl} [5- N 343 | D
(6-metoxy(3- N ! : ’
pyridyl))pyrimidin-2-yl]Jamin /OO—Q \>—me

N
[5-(6-aminopyrazin-2- @
yDpyrimidin-2-yI]{[3-flo-1-(3- | wax - 31701 B
ﬂ0(2- N / N H s
pyridyl))xyclobutyl]metyl } amin %:>—<: \>7NFEK

N
[5-(2-aminopyrimidin-4- )O
yD)pyrimidin-2-y1] {[3-flo-1-(3- 370.1 c

" -
flo(2- \ N/
pyridyl))xyclobutyl Jmetyl} amin ”>/‘ ) /_ \>7NH

| N
[5-(2-amino-5-flopyrimidin-4- /@

yl)pyrimidin-2-y1] {[3-flo-1-(3- | ™"

/N
Ho(>- %N\ y \%ﬁl:k 388,01 |B
pyridyl))xyclobutyl]metyl} amin — — .

5-{2-[4-(3-flo-2-pyridyl)-2- F
azabixyclo[2,1,1]hex-2- |

yl]pyrimidin-5-yl} pyrimidin-2- %\3{\} N 312D

ol

o
(5-bromo-4-metoxypyrimidin-2-

y1){[3-flo-1-(3-flo(2-

N
\ 387,01 |D
pyridyl))xyclobutyl]metyl} amin sr{ \>7NH/—D\

| N
(5-bromo-4-metoxypyrimidin-2- N
y1){[3-flo-1-(3-flo(2- N 387,1 D
pyridyl))xyclobutylJmetyl } amin Er{ \>f~H
| N
3-[2-({[3-flo-1-(3-flo(2- N 9 A

pyridyl))xyclobutyl|metyl}amin

0)-4-metoxypyrimidin-5- / N\>‘NH/—EK
yl]benzamit

426,3 A
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N
Axit 3-[2-({[3-flo-1-(3-flo(2- 0 A
pyridyl))xyclobutyl]metyl}amin | ™ . : 4132
0)-4-hydroxypyrimidin-5- / \>*N“/—\:k ’
yl]benzoic — .

N
3-[2-({[3-flo-1-(3flo(2- s F L
pyridyl))xyclobutyl]metyl}amin | ™" . H 4120
0)-4-hydroxypyrimidin-5- / \>7NH/_D\ ’
yl]benzamit e .

AN
5-[2-({[3-flo-1-(3-flo(2- F )
pyridyl))xyclobutyl|metyl} amin ) ) H 371,3
o)pyrimidin-S-ylpyrimidin2-ol | ,_( }C\}ﬁm\

\ / \__ !

N
{[3-flo-1-(3-flo(2- /@
pyridyl))xyclobutylmetyl}[5- F -/ 3853
(2-metoxypyrimidin-5- = A\ : ’
yl)pyrimidin-2-yl]amin /°‘<\ }—Q >—NH/_D\

N
6-[2-({[3-flo-1-(3-flo(2- F A
pyridyl))xyclobutylJmetyl} amin . 371,2
o)pyrimidin-5-yl]pyridazin-3-ol | W \>‘NH/—EK

N
([3-flo-1-(3-flo(2- J@
pyridyl))xyclobutylJmetyl} [5- N

oy 385,2
(6-metoxypyridazin-3- /N—N\ / N\ '
yl)pyrimidin-2-ylJamin /OQ_Q %ﬁik

N
1-[2-({[3-flo-1-(3-flo(2- F P
pyridyl))xyclobutylJmetyl} amin . 3862
o)pyrimidin-5-y1]-4- N\ { \>7NH/_EK ’
hydroxyhydropyridin-2-on \ e .

N
5-fl0-6-[2-({[3-flo-1-(3-flo(2- |
pyridyl))xyclobutyllmetyl} amin 388,2

o)pyrimidin-5-yl]pyridin-3-ol
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{3-[2-({[3-flo-1-(3-flo(2-
pyridyl))xyclobutyl Jmetyl } amin
o)pyrimidin-5-yl]phenyl}-N-(1-
metylazetidin-3-yl)carboxamit

465,3

{4-flo-3-[2-({[3-flo-1-(3-flo(2-
pyridyl))xyclobutyl|metyl}amin
o)pyrimidin-5-yl]phenyl}-N-(1-
metylazetidin-3-yl)carboxamit

483,3

N-(1-axetylazetidin-3-yl) {3-[2-
({[3-flo-1-(3-flo(2-
pyridyl))xyclobutyljmetyl}amin
o)pyrimidin-5-
yl]phenyl}carboxamit

493,3

N-(1-axetylazetidin-3-yl) {4-flo-
3-[2-({[3-flo-1-(3-flo(2-
pyridyl))xyclobutylmetyl } amin
o)pyrimidin-5-
yl]phenyl}carboxamit

511,3

{4-flo-3-[2-({[3-flo-1-(3-flo(2-
pyridyl))xyclobutyl|metyl}amin
o)pyrimidin-5-yl]phenyl}-N-[1-
(metylsulfonyl)azetidin-3-
yl]carboxamit

547,2

{3-[2-({[3-flo-1-(3-flo(2-
pyridyl))xyclobutylmetyl}amin
o)pyrimidin-5-yl]phenyl}-N-[1-
(metylsulfonyl)azetidin-3-
yl]carboxamit

529,3

{[3-flo-1-(3-flo(2-
pyridyl))xyclobutyl|metyl} (4-
metoxy-5-phenylpyrimidin-2-
yl)amin

383,2

{[3-flo-1-(3-flo(2-
pyridyl))xyclobutyl|metyl} (4-
metoxy-5-phenylpyrimidin-2-
yl)amin

3833
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{[3-flo-1-(3-flo(2-
pyridyl))xyclobutylmetyl} (4-

N
metoxy-5-phenylpyrimidin-2- / N\>7N/_—D\ 3972
yl)metylamin —/ \ .
| AN
{[3-flo-1-(3-flo(2- "
pyridyl))xyclobutylmetyl} (4- N 307,1
metoxypyrimidin-2-yl)amin é: \>7NH/_D\
£
(4-amino-5-phenylpyrimidin-2- N
yD){[3-flo-1-(3-flo(2- /! | 368,1
pyridyl))xyclobutylJmetyl} amin Q—g; \>—NH/—EK
N
{[3-flo-1-(3-flo(2- F P
pyridyl))xyclobutyl|metyl}[4- 3821
(metylamino)-5- / N\>7NH/—\:k ’
phenylpyrimidin-2-yl]Jamin — .
| N
[2-({[3-flo-1-(3-flo(2- e
pyridyl))xyclobutyl|metyl}amin X :
0)-5-phenylpyrimidin-4- / \>_ﬁ\:k 396,1
yl]dimetylamin == F
—
O
[2-({[3-flo-1-(3-flo(2- e
pyridyl))xyclobutyl|metyl}amin . 426.1
0)-5-phenylpyrimidin-4-yl](2- /N NFD\ ’
metoxyetyl)amin == F
HN o—
{3-[2-({[3-flo-1-(3-flo(2-
pyridyl))xyclobutyl]metyl} amin 466.3

o)pyrimidin-5-yl]phenyl}-N-(3-
hydroxyxyclobutyl)carboxamit
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{4-flo-3-[2-({[3-flo-1-(3-flo(2-
pyridyl))xyclobutylJmetyl} amin

/ N
o)pyrimidin-5-yl|phenyl}-N-(3- ﬂ / ”\>7N H/——D\ 4843
hydroxyxyclobutyl)carboxamit | — .

N
4-flo-3-[2-({[3-flo-1-(3-flo(2- 9
pyridyl))xyclobutylJmetyl}amin | ° o T 430.1
o)pyrimidin-5-yl]-2- a=any ’
hydroxybenzamit — .

N
3-[2-({[3-flo-1-(3-flo(2- i /@
pyridyl))xyclobutylJmetyl}amin | on N 4121
o)pyrimidin-5-yl]-2- /7 : ’
hydroxybenzamit B >*NH/—EK

N
[5-(2,6-dimetoxypyrimidin-4- | P
yl)pyrimidin-2-y1]{[3-flo-1-(3- | ~° T
o> e Y Yan Ul
pyridyl))xyclobutylJmetyl } amin _ — .

N
[5-(2,4-dimetoxypyrimidin-5- /@
yl)pyrimidin-2-yl] {[3-flo-1-(3- \ sy
ﬂ0(2- N— / N\ : ’
pyridyl))xyclobutylJmetyl} amin /°4<\N / _N>*NH/—EKF

N
6-[2-({[3-flo-1-(3-flo(2- P
pyridyl))xyclobutyllmetyl}amin | * " 3872
o)pyrimidin-5-yl]-1,3- H'>_\>_<:”\>7N H/—D\ ,
dihydropyrimidin-2,4-dion %NH — .

N
5-[2-({[3-flo-1-(3-flo(2- /@
pyridyl))xyclobutylJmetyl}amin o F -/ 3879
o)pyrimidin-5-yl]-1,3- BN VR : ’
dihydropyrimidin-2,4-dion °:< / - >*NH/_EK

N
3-amino-6-[2-({[3-flo-1-(3- )@
flo(2-
pyridyl))xyclobutylJmetyl}amin 386,2

o)pyrimidin-5-yl]hydropyrazin-
2-on
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{3-[2-({[3-flo-1-(3-flo(2-
pyridyl))xyclobutyl]metyl} amin
o)pyrimidin-5-yl]-2-
hydroxyphenyl}-N-
metylcarboxamit

426,2

[2-({[(3-flo(2-
pyridyl))xyclobutyl]metyl}amin
o)pyrimidin-4-yl]-N-benzamit

3783

[2-({[(3-flo(2-
pyridyl))xyclobutyl|metyl} amin
o)pyrimidin-4-yl]-N-metyl-N-
benzamit

3923

{[3-flo-1-(3-flo(2-
pyridyl))xyclobutyl|metyl} [5-
(3-metoxy-6-metyl(2-
pyridyl))pyrimidin-2-ylJamin

398,2

((1R)-1-phenyletyl)[4-
(xyclohexylamino)-6-
metylpyrimidin-2-yl]Jamin

ol

3113

3-[2-({[3-flo-1-(3-flo-6-
metyl(2-
pyridyl))xyclobutyl]metyl} amin
o)pyrimidin-5-yl]benzamit

HaN

410,2

Khi sang ché dugc md ta bang cac phuong an cu thé da mo ta trong ban mo ta,

ngudi 6 hiu biét trung binh vé linh vuc k¥ thuat nay hiéu rang c6 thé tao ra cic thay

d6i khéac nhau va cac phuong 4n trong duong c6 thé dwoc thay thé ma khong vuot qua

pham vi ctia sang ché. Hon nita c6 thé tao ra cc thay dbi dé tinh hudng, vat liéu, thanh

phdn cta vat phAm va/hodc quy trinh cu thé phi hop véi muc tiéu, va pham vi cia sang

ché. Tat ca cac thay ddi nay déu thudc pham vi cia cac yéu cau bao ho kém theo.
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YEU CAU BAO HQ

1. Phwong phap diéu ché hop chit c6 cong thirc (X):

7
N, N
N - F
Bl asas
o) = —
N
F
NH,

X,
hodc mudi cta nod,

trong d6 phuong phép nay bao gdm budc cho hop chét c6 cong thiic (E):

(E)
phan Gng véi hydro dé tao ra hop chét c6 cong thic (D):

N/\

=

. F
H2N/—q
F

D)
va bién d6i hop chét c6 cong thirc (D) thanh hop chit c6 cong thitc (X), hodc mudi ciia no.

2. Phuong phap theo diém 1, trong @6 phuong phép nay con bao gom budc:
bién dbi hop chit co cong thirc (F):
OH

dé tao thanh hop chit c6 cong thic (E).

3. Phuong phép theo diém 2, trong d6 budc bién @i hop chit co cong thuc (F) dé tao
thanh hop chét c6 cong thirc (E) bao gdm viéc cho hop chit c6 cong thire (F) phan tmg
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véi (dietylamino)luu huynh triflorua (DAST) d tao thanh hop chét ¢6 cong thirc (E).

4. Phuong phap theo diém 2, trong d6 phuong phap ndy con bao gbm budc:
bién d6i hop chét c6 cong thirc (G):

N

N

(&)
dé tao thanh hop chit c6 cong thirc (F).

5. Phuong phép theo diém 4, trong d6 budc bién ddi hop chit c6 cong thirc (G) dé tao
thanh hop chit c6 cong thirc (F) bao gdm viéc cho hop chit c6 cong thirc (G) phan tng
v6i NaBH; dé tao thanh hop chit c6 cong thire (F).

6. Phuong phéap theo diém 4, trong d6 phwong phép nay con bao gdm buéc:
cho hop chit c6 cong thire (H):

N

()
phén tmg v&i NalO4 dé tao thanh hop chit ¢6 cong thic (G).

7. Phuong phap theo diém 6, trong d6 phuong phap ndy con bao gbm budc:

e

CN

Q)
phan Gng v6i 2-clo-3-flopyridin dé tao thanh hop chat ¢6 cong thirc (H).

cho hop chét cé cong thirc (J):

8. Phuong phép theo diém 1, trong d6 budc bién d6i hop chit c6 cong thirc (D) thanh
hop chét c6 cong thirc (X) bao gdm viéc cho hop chét c6 cong thic (D) phan tng véi
5-bromo-2-flopyrimidin;
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tiép theo 1a cho san pham thu dugc phan tng véi di-zerz-butyl dicarbonat (Boc20) dé
tao thanh hop chét c6 cong thiic (C):

N - F
Br—</: \>—N\/—q
—N

Boc E

©

va bién déi hop chét c6 cong thire (C) thanh hop chat c6 cong thie (X), hodc mudi cia né.

9. Phuong phap theo diém 8, trong d6 budc bién ddi hop chat c6 cong thirc (C) thanh
hop cht c6 cong thirc (X) bao gdm budc cho hop chit c6 cong thire (C) phén tng véi
3-xyanopyrol dé tao thanh hop chét c6 cong thirc (B):

N/\

N S
= 7\
O
NC N F

Boc

(B)

va bién ddi hop chat c6 cong thire (B) thanh hop chét c6 cong thue (X), hodc mubi ctia no.

10. Phuong phap theo diém 9, trong d6 budc bién dbi hop chat c6 cong thirc (B) thanh
hop chat ¢6 cong thic (X) bao gdm viéc cho hop chét c6 cong thic (B) phan ung
hydro peroxit dé tao thanh hop chat c6 cong thic (A):

)
N 3 F
N N
OYQN{N%N/—QF
NH,

Boc

(A),
va cho hop chit c6 cong thitc (A) phan ting véi axit trifloaxetic dé tao thanh hop chit

c6 cong thuc (X), hodc mudi cua no.
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11. Hop chét dwoc chon tir nhém gom:

N/\

Boc

N ZF \
N T e
: ¢ O
NH, NC =N s

(A),
N/_\ N/_\
N S SR
72 /—q /—q
B N H,N
r{N% L y 2 Y
©), D),
OH 0
N FN
(F)> (G), va

12. Hop chét theo diém 11, trong d6 hop chét nay la:

%
N, N
=
N : F
o AT
1) ~ _ \
N Boc g
NH,

(A).
13. Hop chat theo diém 11, trong d6 hop chét nay 1a:

N/\

=
N . F
-
D=
NC N  Boc ¥

(B).

151

N

Boc

(B)?

m

F

(B),
N
(H).
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14. Hop chét theo diém 11, trong d6 hop chét nay la:

N/\

N
2

O

Boc F
©).
15. Hop chét theo diém 11, trong d6 hop chit nay la:

N/\

H,yN

ﬂﬁ N

D).

16. Hop chét theo diém 11, trong d6 hop chit nay Ia:

E

(G).
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19. Hop chét theo diém 11, trong d6 hop chét nay 1a:

\

NC |

(H).

153





