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(54) HOP CHAT TETRAHYDROISOQUINOLIN VA DUGC PHAM CHUA HGP
CHAT NAY

(57) Sang ché d& cap dén cac hop chét din xuét tetrahydroisoquinolin, c6 thé duoc sir dung
lam thanh phan hoat tinh cta dugc pham, va dic biét 13, cia duge pham hitu dung dé
phong ngtra hodc diéu tri bénh hoic tinh trang phéan ung lai su diéu bién vé d6 co cua don
vi to co xuong. Qué trinh nay co thé dugc hoan thanh, vi du, bang su diéu bién cta phirc
troponin ctia don vi to co xuong nhanh thong qua mot hodc nhiéu trong s6 cac myosin,
actin, tropomyosin, troponin C, troponin I, va troponin T co' xuwong nhanh, va cac doan va
chat dong dang cta chung. Do do, cac hop chat dan xuét tetrahydroisoquinolin c6 thé dugc
st dung lam tac nhan dé phong ngira hoac diéu tri 1) cac roi loan than kinh co, 2) cac rbi
loan cua co chu dong, 3) cac roi loan CNS trong do, su yeu co, chimg teo, va chimg moi
mét la cac triéu ching ndi tri, 4) cac triéu chung ¢ co xudt phat tir cac rdi loan hé thong,
va 5) céc rdi loan chirc nang cua co san chau va co thét vong niéu dao/hau mon.
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Linh vwe ki thuit dwece dé cip

Séng ché dé cip dén cac din xudt tetrahydroisoquinolin hodc cac mudi cua
chung ma hiru dung lam thanh phén hoat tinh trong dugc phém, dac biét la, dugc phém
dé diéu tri bénh hodc tinh trang phan ung lai sy diéu bién vé dd co cta don vi to co

xXuong.
Tinh trang k§ thuit cia sang ché

B6 khung té bao ctia céc té bao co xwong va co tim 14 khéc biét so véi b khung
t& bao cua tat ca cac té bao khac. N6 bao gdm mang gan nhu tinh thé clia céc protein
khung t€ bao tdp hop sat nhau dugc goi 1a don vi to co. Pon vi to co dugc sép xép mot
cach thanh thoat du6i dang mét mang gdm cac sgi mong va diy dan xen vao nhau. Céc
soi day gém c¢6 myosin, protein van dong chiu trach nhiém truyén ning lugng hoa hoc
clia qué trinh thuy phan ATP thanh luc va dong tic dinh huéng. Céc soi manh gbm ¢
c4c monome actin duge sép xép theo mang xoan 6¢c. Co 4 protein diéu hoa lién két voi
céc soi actin, cho phép su co duoc didu bién bdi cac ion canxi. Dong canxi di vao trong
té bao khoi phét su co co; cac soi day va mong trugt qua nhau nho dan dong boi su

tuong tac lap di lap lai cua cac ving van dong myosin vdi cac soi actin mong.

Trong s6 13 loai myosin khac nhau trong té bao ctia nguoi, loai myosin-II chiu
trach nhiém giy co co xuong, co tim va co tron. Loai myosin nay khac biét dang ké vé
thanh phan axit amin va vé cdu tric tdng thé so voi myosin & 12 loai khac kia. Myosin-
II tao ra cdc homo-dime din dén 2 ving ddu hinh cdu lién két v6i nhau nho boi dudi
cudn - cudn Xoan - alpha dai dé tao ra 161 ctia soi day ctia don vi to co. Cac du hinh cau
¢6 vung xdc tac ma ¢ do, lién két actin va cac chtc ning ATPaza ctia myosin dién ra.
Mot khi duoc lién két v6i soi actin, su giai phong phosphat (xem tir ADP-Pi sang ADP)
bao hi€u mot su thay ddi vé& cdu hinh ciu tric cta vung xuc tac ma dén luot n6 1am thay
d4i su dinh huéng clia ving nhénh lién két chudi nhe ma ving nay kéo dai tir dau hinh
cAu; dong tac nay duoc goi 1a hanh trinh sinh cong. Su thay dbi vé dinh huéng nay ctia

dau myosin trong moi quan hé v§i actin khién cho soi day la mét phan cta né di chuyén
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S0 V&1 soi actin mong ma nd lién két. Su g& bo lién ket cua dau hinh cau ra khoi soi actin
(diéu hoa bang Ca?") gan lién voi su trd lai clia vung xic tac va chudi nhe véi cau hinh
/dinh hudng khéi dau cua chiung hoan thanh chu trinh xtc tac, chiu trach nhiém vé su

van dong bén trong té bao va su co co.

Tropomyosin va troponin 1a trung gian cho su tdc dong ctia canxi lén su twong
tac ddi véi actin va myosin. Phitc troponin bao gdm 3 chudi polypeptit: troponin C lién
két cac ion canxi; troponin I lién két v6i actin; va troponin T lién két véi tropomyosin.
Phtic troponin-tropomyosin xuong diéu hoa céc vi tri lién két myosin kéo dai qua nhiéu

don vi actin dong thoi.

Troponin, mdt phitc gdm 3 polypeptit md ta ¢ trén, 14 mdt protein phu ma két
hop chat ché véi céc soi actin trong co cua ddng vat co xuong séng. Phtc troponin hoat
dong cung véi dang co clia tropomyosin dé trung gian cho su phu thudc Ca?* ctia hoat
tinh myosin ATPaza va bang cach dé, didu hoa su co co. Cac polypeptit troponin T, I,
va C duogc goi tén lan luot theo cac hoat tinh lién két, (e ché tropomyosin va hoat tinh
lién két canxi cia chung. Troponin T lién két v6i tropomyosin va duge cho 1a chiu tréch
nhiém dinh vi phirc troponin trén sgi manh ctia co. Troponin I lién két v6i actin, va phirc
tao ra boi cac troponin I va T, va tropomyosin tc ché su tuong tac clia actin va myosin.
Troponin C ¢ xuong cd kha nang lién két v6i 4 phan tir canxi. Cac nghién ctru cho thay
rang, khi ndng do canxi trong co tang 1én, thi troponin C tiép xuc v4i vi tri lién két ctia
troponin I, 14y n6 tach ra khoi actin. Diéu nay khién cho phén tir tropomyosin dich
chuyén khoi vi tri ctia n6, bang cach d6 tiép xtc cac vi tri lién két myosin trén actin va

kich thich hoat tinh myosin ATPaza.

Co xuong ngudi bao gdm céc ki€u sgi co khac nhau, dugce phan loai theo kieu
myosin ctia chung va dugc goi 1a céc soi nhanh hodc chdm. Bang 1 tém tit cac protein

khac nhau ma tao ra céc ki€u co nay.

Bang 1

Kiéu sgi co

Soi co xuong nhanh - Soi co xuong cham

Chudi nang Myosin ITa, (IIb*), IIx/d B tim
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(MHC)
Troponin I (Tnl) xuong nhanh Tnl xuong cham Tnl
Troponin T (TnT) xuong nhanh TnT xuong cham TnT
Troponin C (TnC) xuong nhanh TnC cham/tim TnC
Tropomyosin (TM) TM-B/ TM-a/TPM3** TM-B/ TM-as

*MHC IIb khong dugce biéu hién & trong co clia nguoi nhung c6 mat & dong vat gdm

nhim va cac dong vat khac;
**TPM3 la tropomyosin 3.

O nguoi khde manh, hau hét co xuong bao gé)m ca soi nhanh va soi chdm, mac
du ty 1é mdi loai thay dbi theo kiéu co. Céc soi co xuong nhanh, thuong duoc goi 1a cac
soi kiéu I, c6 d6 tuong déng cAu tric hon vé6i co tim va ¢6 xu hudng duge str dung nhiéu
hon trong kiém soat tinh vi va tu thé. Ching thuong c6 kha ning oxy hoéa 16n hon va
tinh chiu mét moi tot hon voi viée st dung lién tuc. Cac so¢i co xuong nhanh, thuong
duoc goi la cac soi kiéu II, duoc phén loai thanh céc sgi oxy hdéa nhanh (Ila) va cac soi
thuy phan duong nhanh (kiéu ITx/d). Trong khi cac soi co ndy c6 céc kiéu myosin khéc
nhau, chung c6 chung nhidu thanh phan bao gdm cac protein didu hoa troponin va
tropomyosin. Céc sgi co xuong nhanh ¢ xu huéng thuc hién luc 16n hon nhung moi
mét nhanh hon cac s¢i co xuong chdm va hitu dung vé mit chic ning trong cac van

d6ng trong pham vi c4p tinh, rong nhu dimg 1én tir ghé ngdi hoic diéu chinh nga.

Su co co va su phat sinh lyc duogc kiém so4t thong qua su kich thich than kinh
bing su phan bd t& bao than kinh van dong. MAi mot té bao than kinh van dong 6 thé
phén bd & nhiéu (xap xi tir 100 dén 380) soi co & dang co tong thé, duoc goi la don vi
véan dong. Khi mdt co cin phai co, t& bao than kinh van dong s& gui tin hiéu kich thich
dudi dang céc xung than kinh (dién thé hoat dong) tir cudng ndo hoic tiy sbéng toi moi
mdt soi trong don vi van dong. Ving tiép xuc giita than kinh va céc soi co 1a khép than
kinh chuyén biét duge goi 1 diém ndi than kinh co (NMJ). O day, dién thé hoat dong
khtr cuc mang & day than kinh duoc chuyén thanh xung trong soi co thong qua su giai
phong chat dan truyén than kinh axetylcholin (ACh). ACh khoi mao dién thé hoat dong
thir phat trong co ma dién thé nay lan nhanh doc theo sgi va vao trong mang, duoc goi

12 hé théng 6ng T. Hé théng dng T duoc nbi vé phuong dién vt 1y véi cac kho luu trit
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Ca*" bén trong ludi co tuong (sarcoplasmic reticulum: SR) ctia co thong qua thu thé
dihydropyridin (dihydropyridine receptor: DHPR). Viéc kich thich DHPR s& kich hoat
kénh Ca?* phu trong SR, thu thé ryanodin, dé khoi mao sy giai phéng Ca* tir cac kho
luu trit trong SR 161 co trong, & d6 né c¢b thé twong tac véi phiic troponin dé khoi phat
Su co co. Néu su kich thich co dung lai, canxi nhanh chong dugc hép thu tro lai vao
trong SR thong qua bom Ca?" phu thudc ATP, men Ca2*-ATPaza ludi ndi sinh chat trong
té bao (SERCA).

Chtrc ning co 6 thé tré nén bi tén thuong trong bénh bai nhiéu co ché. Céc vi
du bao gdm su nhuoc co két hop véi tudi gia (goi 1a chimg thiéu co) va cac hdi ching
suy mon két hop v6i cac bénh nhu ung thu, suy tim, bénh phdi tic ngh&n man tinh
(COPD), va bénh thin man tinh/thdm tach. Chimg rbi loan chirc nang co nang cé thé
xuét phat tir cac bénh than kinh co (nhu xo ciing cot bén teo co (amyotrophic lateral
sclerosis - ALS), bénh teo co tity song (spinal muscular atrophy - SMA), va bénh nhugc
co) hodc bénh thude vé co (nhu loan dudng co). Ngoai ra, chitc ning co ¢d thé trd nén
bi ton thuong do nhitng thiéu hut lién quan dén phuc hdi, nhu cac thiéu hut két hop véi
phuc hdi sau phau thudt (vi dy, yéu co sau phiu thuat), thoi gian ndm giudong kéo dai,
hodc phuc hdi d6t quy. Céc vi du bo sung v& bénh hoic tinh trang, trong dé chitc néng
co tré nén bi ton thuong bao gdm bénh mach mau ngoai vi (vi du, di cach héi), hoi
chimg mét méi mén tinh, hdi ching chuyén héa, bénh béo phi, céc r6i loan chic ning
cua cac co vung san chdu va co that vong niéu dao/hdu mon (vi du, tiéu tién khong kiém
soat nhu tidu khong kiém soat do tang ap luc (SUI) va tidu tién khong kiém soét dang
hdén hop (MUI), va ching sén phén), roi loan chiic ning co sau ton thuong tay sdng
(SCI), va yéu co do may thd.

Hién nay, van chi c6 diéu tri han ché hodc chua thé chita khoi dbi v6i hau hét
céc bénh than kinh co. Tai lieu WO2008/016669 bdc 16 hop chat biéu thi bang cong thire
chung (A) sau dé diéu tri cho bénh nhan c¢6 bénh phan tmg lai su diéu bién clia troponin

xuong C, v.v..
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Cong thtc (A)
Dbi v6i cac ky hiéu, tham khao trong tai lidu cong b6 nay.
Tai liéu WO2011/0133888 bdc 16 hop chat biéu thi bang cong thire chung (B)

dudi day dé diéu tri cho bénh nhén ¢6 bénh phan Gmg lai sur diéu bién clia troponin xuong

C, v.v.

R1

RZ/ \ N

I )\ (CRR),, R7
¢

R4 R® R®
Cong thuc (B)
Déi v6i cac ky hidu, tham khao trong tai liéu cong bd nay.
Céc tai lieu WO02011/0133882, W02011/133920, va US2013-0060025 boc 16

hop chét khac dé diéu tri cho bénh nhan ¢6 bénh phan tng lai su diéu bién cta troponin

xuong C, v.v..

Céc tai lieu W02013/151938, WO02013/155262, va W0O2015/168064 boc 1o
phuong phap diéu tri nhu cai thién chic nidng co hoanh, cai thién tinh chiu sy moi mét
clia co xuong, giam su suy giam kha nadng séng bang cach sir dung chét hoat héa

troponin co Xuong.

Céc tai liéu US3947451 vaUS3301857 cung vdi tap chi Journal of Heterocyclic
Chemistry, 7 (3) p615-22, (1970) va Synthetic Communications, 32 (12) p1787-90,
(2002) boc 16 cac hop chit ¢ cau tric 1,4-dihydroisoquinolin-3(2H), nhung khéng boc

16 bét ky hoat tinh duoc 1y nao ctia cac hop chit mo ta trong céc tai liéu nay.

Tetrahedron Letters, 50 (47) p6476-6479, (2009) boc 16 1,1-dialyl-3-oxo0-2,4-
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dihydroisoquinolin-4-carboxylat, nhung khong boc 16 bét ky hoat tinh dugc 1y nao cia

céc hop chit mé ta trong tai liéu nay.

Do d6, ¢6 nhu cau phat trién cac hgp chat médi ma diéu bién dg co ciia co xuong.
Van ¢6 nhu cau veé cdc tdc nhdn ma khai thac dugc cac co ché tac ddng méi va cd thé cod
hiéu qua tot hon ddi véi viée lam gidm triéu ching, d6 an toan va ty 1€ tr vong bénh

nhan, ca trong ngan han va dai han va c6 chi so tri liéu duoc cai thién.
Ban chat ky thuat ciia sang che

Do d6, muc dich ctia sang ché 1a dé cdp dén cac hop chiét tetrahydroisoquinolin
va mudi ciia cac hop chat nay hitu dung lam thanh phan hoat tinh trong dugc pham, dic
biét 1a, duoc phidm dé diéu tri bénh hodc tinh trang phéan tng lai sy diéu bién vé do co

cua don vi to co xuong.
Muc dich khéc cua sang ché la dé cap dén cac dugc pham chtra hop chat nay.

Muc dich khéc cta sang ché 14 dé cip dén cac phuong phép dé diéu ché hop

chat nay.

Phan mo ta sang ché bdc 16 cac phuong phép dé phong ngira hoic diéu tri bénh

hodc tinh trang phan tng lai sy diéu bien vé do co ctia don vi to co xuong.

Céac muc dich nay va cac muc dich khac ma s€ tré nén rd rang trong phin mo ta
chi tiét sau ddy, da dat duoc nhd boi sy kham phé cia tac gia sang ché vé cac hop chit
c6 cong thuc (I) va (I") mo ta duoi day.

Séng ché dé cap dén céc hop chit ma duoc ky vong dugc st dung lam thanh
phan hoat tinh trong duoc phim, va dic biét 13, trong dugc phdm dé phong nglra hodc
diéu tri bénh hodc tinh trang phan tng lai su diéu bién vé d6 co cia don vi to co xuong.
Su diéu bién ctia don vi to co xuong c¢6 thé 1 sy didu bién, vi du, bang su diéu bién cta
phtrc troponin ctia don vi to co xuong nhanh thdng qua mdt hodc nhiéu trong s cac
myosin, actin, tropomyosin, troponin C, troponin I, va troponin T co xuong nhanh, va
cac doan va chét ddng dang ciia chung.

Céac hop chit c6 cong thuc (1), (I*), va cac phuong an ctia cac hop chét nay duoc
d& cép & day, ciing nhu duoc phim chira cdc hop chét nay, phuong phép diéu ché cac

hop chat nay, va phuong phép st dung cac hop chit nay trong liéu phép diéu tri. Du
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dinh rang, ddi tuong bét ky trong s6 duoc pham, phuong phap didu ché, va phuong phap
st dung dé cép & day bao ham hop chit bit ky trong s6 cac hop chét cé cong thice (1),
(") va phuong 4n bit ky cia chiing duge dé cép & ddy, bao gom, nhung khong gidi han,

& céc phuong an tur 1-1 dén 8-4 va cac phuong an tir (1) dén (57).

Sang ché dé cap dén hop chat c¢6 cong thire (I) hodc muoi cuia nd, va duge pham

chtra hop chat c6 cong thic (I) hodc mudi ctia nd va ta duoc.

trong doé:

X!la C-R" hodc N;

X2 1a C-R'? hodc N;

R!"'1a 1) H, ii) halogen, iii) —CN, hodc iv) -O-C1.s alkyl,

R!? 1a H hoic halogen;

R! 14 i) H, ii) Cis alkyl ma c6 thé duoc thé bing mot hoc nhiéu phan tir thé
duoc lua chon tir nhém gdm (cac) halogen, va (cac) pyrazolyl, iii) Ca-6 alkenyl, hodc iv)
-ORY;

R2 1a 1) C1s alkyl ma c6 thé duge thé bing mot hodc nhiéu phan tir thé dugce lua
chon tir nhém gdm (céc) -OR?, (cac) halogen, (cac) -COORY, (cac) -CONR?'R%, (céc)
phenyl ma c6 thé duge thé bing mét hodc nhidu phan tir thé dugc lya chon tir nhém G',
va (cac) heteroaryl ma duogc lua chon tr nhdm gbm pyridyl, pyrazolyl, imidazolyl,
thiazolyl, thiadiazolyl, thienyl, oxazolyl, isoxazolyl, va triazolyl, trong d6 heteroaryl c6
thé duogc thé bfmg mot hoac nhiéu phén ttr thé duge lwa chon tir nhém G2, ii) Ca-6 alkenyl,
iii) Ca-6 alkynyl, iv) -OR®, v) -NRZR?*, vi) -COOR?, hodc vii) phenyl;

R?!1a H hodc Ci.6 alkyl;
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R2 13 i) Ci6 alkyl ma c6 thé duoc thé bing mot hodc nhidu phenyl, hoic ii)
phenyl;

R 13 i) H, hoic ii) C1. alkyl ma c6 thé dugc thé bing mot hodc nhiéu nhém —
OH;

R2* 1a 1) C1.6 alkyl ma c6 thé duoc thé bang mot hodc nhidu phenyl ma c6 thé
dugc thé bang mot hodc nhiéu halogen, ii) Cs.s xycloalkyl ma c¢6 thé duoc thé bang mét
hodc nhiéu Cy.6 alkyl, iii) phenyl ma c6 thé dugc thé bang mét hoic nhiéu halogen, hozc

iv) tetrahydropyranyl; hodc

R!, R% va nguyén tir cacbon duge lién két bai R! va R? c6 thé tuong tac dé tao
ra vong 4-piperidin hodc vong 4-tetrahydropyran, va nguyén tir cacbon dugc lién két boi
R! va R? la nguyén ti xodn va vong 4-piperidin c¢6 thé dugc thé bang mét hodc nhiéu

phan tir thé duoc lua chon tir nhém gdm -S02-(Ci alkyl) va -COORY;

R3, R* 1a gibéng nhau hodc khac nhau va 1a i) C13 alkyl ma c6 thé dugc thé bang
mot hodc nhiéu phén ttr thé duoc lwa chon tir nhom gém (cac) halogen va (cac) -OH
hoic ii) Ca. alkenyl ma c6 thé duoc thé bang mdt hodc nhiéu phén tir thé dugc lva chon
tir nhém gdm (cac) -OH va (c4c) heteroaryl ma dugc lva chon tir nhém gbm pyrazolyl

va thienyl, trong d6 heteroaryl c6 thé duoc thé bang mét hodc nhidu Ci.6 alkyl, hodc

R3, R4, va nguyén tir cacbon duoc lién két bai R va R* ¢6 thé tuong téc dé tao

ra vong 3-oxetan va nguyén tir cacbon dugce lién ket bai R? va R* 1a nguyén tr xoén;

RS 1a 1) H, ii) C16 alkyl ma c6 thé duoc thé baing mdt hodc nhidu -O-(C.s alkyl),
iii) -O-(C1 alkyl), iv) halogen, v) -COO-(C1.¢ alkyl), hodc vi) Cs.g xycloalkyl;

RE 13 i) H, ii) C1 alkyl ma c6 thé duoc thé bing mot hodc nhidu phan tir thé
duoc lua chon tir nhém gdm (céc) -O-(Cis alkyl ma c6 thé duogc thé bang mot hodc
nhiéu halogen) va (c4c) halogen, iii) -OH, iv) -O-(C1- alkyl ma c6 thé dugc thé bang
mdt hodc nhiéu halogen), v) halogen, vi) -CN, vii) -S-(C1- alkyl), viii) C3-g xycloalkyl,
ix) -NRRY, hoiic x) Ca-¢ alkenyl;

Nhém G! 1a 1) halogen, ii) -COORY, iii) -CONRR?, iv) -OH, v) Ci.¢ alkyl ma
c6 thé duoc thé bang mot hodc nhidu phan tir thé dugc lwa chon tir nhém gdm (cac) -OH

va halogen, hogc vi) -O-(C1.s alkyl ma c6 thd duoc thé bang mot hodc nhidu phén tir thé
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duoc Iya chon tir nhém gbém (céc) -OH va (cac) halogen);

Nhém G2 14 i) halogen, ii) Ci. alkyl ma ¢6 thé dugc thé bang mét hodc nhiéu

phin tir thé duoc lya chon tirnhém gdm (cac) -OH va (cac) halogen hodc iii) -CONRRY;
RO 14 giéng nhau hodc khac nhau va 1a H hodc Ci.6 alkyl.

Theo médt phuong 4n, sang ché dé cap dén hop chét c6 cong thire (T) hozc mudi

ctia nd, va duge pham chira hgp chat ¢ cong thire (I) hode muoi cia nod va ta duoc.

trong do:
X!1a C-R!"! hoic N;
X?1a C-R'"? hoic N;
R Ia 1) H, ii) halogen, iii) —CN, hodc iv) -O-C1.¢ alkyl;
R!2 1a H hoac halogen;
R! 1a 1) H, ii) C1.6 alkyl ma c6 thé duoc thé bang mot hoac nhidu phan tir thé

dugc lua chon tir nhém gdm (cac) halogen, va (cac) pyrazolyl, iii) Ca- alkenyl, hodc iv)

-ORY;

R2 13 1) C 16 alkyl ma c6 thé duge thé bang mot hodc nhiéu phén tir thé dugc lua
chon tr nhém gdm (céc) -OR?, (cac) halogen, (cac) -COORY, (cac) -CONR?'R?, (cic)
phenyl ma ¢6 thé dugce thé bing mét hodc nhiéu phan tir thé dugc lua chon tir nhém G',
va (cac) heteroaryl ma dugc lua chon tir nhom gdém pyridyl, pyrazolyl, imidazolyl,
thiazolyl, thiadiazolyl, thienyl, oxazolyl, isoxazolyl, va triazolyl, trong d6 heteroaryl c6
thé dugc thé bang mot hodc nhidu phan tir thé duge lya chon tr nhém G2, ii) Cz- alkenyl,

iii) Ca6 alkynyl, iv) -OR, v) -NR2R?*, vi) -COOR?, hodc vii) phenyl;

R?! 1a H hodc Ci alkyl;
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R2 13 i) C1 alkyl ma c6 thé duoc thé bing mét hodc nhiéu phenyl, hodc ii)
phenyl;

R 1a i) H, hodc ii) C1.6 alkyl ma c6 thé duoc thé bing mot hodc nhidu nhém —
OH;

R2 1a i) Ci alkyl ma c6 thé dugc thé bing mot hoac nhidu phenyl ma co thé
duoc thé bing mot hodc nhiéu halogen, ii) Cs-s xycloalkyl ma ¢ thé duoc thé bang mot
hodc nhiéu C1. alkyl, ii1) phenyl ma co thé duogc thé bé‘mg mdt hoac nhiéu halogen, hoac

iv) tetrahydropyranyl; hoac

R!, R2, va nguyén tir cacbon duoc lién két boi R' va R? ¢6 thé tuong tic dé tao
ra vong 4-piperidin hodc vong 4-tetrahydropyran, va nguyén tir cacbon duoc lién két boi
R! va R? 1a nguyén tir xodn va vong 4-piperidin c¢6 thé duge thé bang mot hodc nhidu

phin tir thé dugc lua chon tir nhém gdm -SO,-(Ci.6 alkyl) va -COORY;

R3, R* 1a giéng nhau hodc khéc nhau va 14 i) Ci.3 alkyl ma c¢6 thé dugc thé bang
mdt hodc nhiéu phén ttr thé duoc lua chon tir nhom gém (cac) halogen va (cac) -OH
hoic ii) Ca. alkenyl ma c6 thé duoc thé bang mot hoic nhiéu phén tir thé duoc lua chon
tir nhém gdm (céc) -OH va (cac) heteroaryl ma dugce Iya chon tir nhém gdm pyrazolyl

va thienyl, trong dé heteroaryl ¢6 thé dugc thé bang mot hozc nhidu Ci. alkyl, hodc

R3, R*, va nguyén tir cacbon dugc lién két boi R? va R* ¢6 thé tuong tc dé tao

ra vong 3-oxetan va nguyén tir cacbon duge lién két boi R® va R* 1a nguyén tir xoan;

RS 1a1) H, ii) C1. alkyl ma c6 thé duoc thé bang mét hodc nhiéu -O-(C 1 alkyl),
iii) -O-(C1- alkyl), iv) halogen, v) -COO-(C1.s alkyl), hodc vi) Cs.g xycloalkyl;

RS 1a i) H, ii) C1.6 alkyl ma c6 thé duoc thé bing mot hodc nhiéu phan tir thé
duoe lua chon tir nhém gdm (cdc) -O-(Cis alkyl ma ¢ thé dugc thé bing mot hodc
nhiéu halogen) va (c4c) halogen, iii) -OH, iv) -O-(C1.6 alkyl ma c¢6 thé duoc thé bang
mot hodc nhidu halogen), v) halogen, vi) -CN, vii) -S-(C1.6 alkyl), viii) C3. xycloalkyl,
ix) -NRRY, hoic x) Ca-6 alkenyl,

Nhém G 13 1) halogen, ii) -COOR?, iii) -CONRR’, iv) -OH, v) Ci- alkyl ma
6 thé duoc thé béng mdt hoac nhiéu phe‘in tr thé duoc lua chon tir nhém gém (cac) -OH

va halogen, hodc vi) -O-(Ci alkyl ma cé thé duoc thé bing mdt hodc nhiéu phén tir thé
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duoc lya chon tir nhém gdm (céc) -OH va (cac) halogen);

Nhém G2 1a i) halogen, ii) Ci. alkyl ma c6 thé dugc thé bang mot hodc nhiéu

phan tir thé duoc lua chon tirnhém gbém (cac) -OH va (céc) halogen hodc iii) -CONRRY,
R° 1a gibng nhau hodc khac nhau va 1a H hozc Ci.6 alkyl,

v6i diéu kién hop chit néu trén khong phai la metyl 1,1-dialyl-3-ox0-2,4-

dihydroisoquinolin-4-carboxylat hoic mubi ctia né.

Trir khi dugc mo ta cu thé theo cach khac, khi cac ky hi€u trong mot cong thirc
trong ban mo ta cling dugc st dung trong céac cdng thirc khac, cac ky hiéu gidng nhau
biéu thi cac y nghia gibng nhau. Khi ciing ky hiéu dugc st dung nhiéu hon mét 1an trong
mdt cong thirc xac dinh, cé hé hiéu rﬁmg, mdi mot tinh huéng cta ky hi¢u doé trong cong
thitc biéu thi mot gde hoa hoc duoc lwa chon doc 14p va tit ca cac tinh hudng ctia ky

hiéu trong cdng thirc khong nhét thit phai biu thi cac gbc hoa hoc giéng nhau,

Ngoai ra, sang ché d& cap dén duoc phdm chira hop chat c6 cong thire (I) hogc
mudi ctia né, va ta duoc duoc dung. Ngoai ra, sang ché dé cap dén duoc pham dé phong
ngura hodc diéu tri bénh hodc tinh trang phan Ung lai su diéu bién vé dd co cua don vi to
co xuong, vi dy, su didu bién phirc troponin ctia don vi to co xwong nhanh théng qua
mdt hoac nhiéu trong 36 céc myosin, actin, tropomyosin, troponin C, troponin I, va
troponin T co xuong nhanh, va cac doan va chit ddng dang ctia chting, chira hop chat
c6 cong thuc (1) hoac mudi cta né. Ngoai ra, sang ché dé cap dén tac nhan dé phong
ngira hodc didu tri bénh hodc tinh trang phan tng lai su diéu bién vé do co ctia don vi to
co xuong, vi du, su diéu bién phirc troponin ctia don vi to co xuong nhanh thong qua
mdt hodc nhiéu trong s6 cic myosin, actin, tropomyosin, troponin C, troponin I, va
troponin T co xuong nhanh, va cac doan va chét ddng dang ctia chting, chita hop chét

¢6 cong thue (I) hodc mudi cua nd.

Ngoai ra, phin md ta sdng ché boc 16 viée sir dung hop chét ¢ cong thic (I)
hodc mudi ctia né trong san xuét duge ph'flrn dé phong ngtra hodc diéu tri bénh hoac tinh
trang phan Gng lai sy diéu bién vé dd co ctia don vi to co xuong, vi du, su didu bién
phttc troponin ctia don vi to co xuong nhanh thong qua mot hodc nhiéu trong s6 cac

myosin, actin, tropomyosin, troponin C, troponin I, va troponin T co xuong nhanh, va
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céc doan va chét ddng dang cua ching; sit dung hop chat c6 cong thire (I) hodc mubi
cta n6 dé phong ngira hodc didu tri bénh hodc tinh trang phan tmg lai sy diéu bién vé do
co ctia don vi to co xuong, vi du, su didu bién phirc troponin ctia don vi to co xwong
nhanh thong qua mot hodc nhiéu trong sd cac myosin, actin, tropomyosin, troponin C,
troponin I, va troponin T co xuong nhanh, va cac doan va chat ddng dang ctia chung;
hop chét c6 cong thirc (I) hodc mudi ctia né dé str dung trong phong ngira hoic didu tri
bénh hodc tinh trang phan tUng lai su diéu bién vé d6 co cua don vi to co xuong, vi du,
su diéu bién phirc troponin ctia don vi to co xuong nhanh thong qua mot hodc nhiéu
trong sb cac myosin, actin, tropomyosin, troponin C, troponin I, va troponin T co xuong
nhanh, va céc doan va chit dong dang ctia ching; va phuong phép dé phong ngira hoic
diéu tri bénh hodc tinh trang phan Ung lai sy diéu bién vé do co cta don vi to co xuong,
vi dy, su diéu bién phic troponin ctia don vi to co xwong nhanh thdng qua mot hodc
nhiéu trong sb c4c myosin, actin, tropomyosin, troponin C, troponin I, va troponin T co
xuong nhanh, va céc doan va chét dong dang ctia chung, bao gbdm bude dung cho d6i
tuong mot luong hi€u qua cua hop chét ¢6 cong thtre (I) hodc mudi cta né. Ngoai ra,
“d61 tuong” 1a nguoi hodc dong vét khong phai nguoi can duge phong ngira hodc didu

tri, va theo mot phuong an, ngudi can dugc phong ngira hodc diéu tri.

Theo mot khia canh, hop chét ¢ cong thuce (I) hodc mudi cta n6 didu bién do
co ctia don vi to co xuong. Cu thé, cac hop chét diéu bién phirc troponin ctia don vi to
co xuong nhanh théng qua mdt hodc nhiéu trong sd cac myosin, actin, tropomyosin,
troponin C, troponin I, va troponin T co xuwong nhanh, va cac doan va chat déng dang
cta chung. Nhu dugce st dung trong ngit canh nay, "diéu bién" nghia la lam ting hodc
giam hoat tinh. Trong mét sb tinh hudng, cac hop chét duge mé ta va/hodc boe 16 & day
tao tiém nang (tc 13, gia tang hoat tinh) ctia mot hodc nhiéu trong sb cic myosin, actin,
tropomyosin, troponin C, troponin I, va troponin T co xuong nhanh, va cac doan va chat
ddng dang ctia chung. Trong cac tinh hung khéc, cac hop chat duge mb ta va/hoic boc
16 & day trc ché (ttc 13, lam gidm hoat tinh) ctia mdt hodc nhiéu trong s6 cac myosin,
actin, tropomyosin, troponin C, troponin I, va troponin T co xuong nhanh, va cdc doan
va chit déng dang ctia chung. Nhu duoc st dung trong ngit canh nay, “su kich hoat cac
soi co xuong nhanh nhu myofibril” nghia 1a khuéch dai phan tmg ctia cc sgi co xuong

nhanh (nhu myofibril) véi su kich thich/Ca?*.
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Theo khia canh khac, cac hop chét va duoc phidm duge mo ta va/hodc boc 1§ &
day co6 kha nang diéu bién d6 co cua don vi to co xuong nhanh in vivo, va co6 thé duogc
ap dung trong bénh ly & cd ngudi va dong vat. Su didu bién mong mubn t6t hon & nhiéu
tinh trang hodc bénh, bao gdm, nhung khong bi gi6i han bai, 1) cc ri loan than kinh
co, nhu xo cing cdt bén teo co (ALS), bénh teo co tity sbng (SMA), bénh than kinh
ngoai bién, va bénh nhugc co; 2) cac rdi loan cia co chi dong, bao gém loan dudng co,
bénh vé co va céc tinh trang hao mon co, nhu ching thiéu co va cac hdi chimg suy mon
(vi du, cac hodi chimg suy mon gy ra boi cac bénh nhu ung thu, suy tim, bénh phdi tac
nghén man tinh (COPD), va bénh thdn man tinh/thdm tach), nhitng thiéu hut lién quan
dén phuc hdi, nhu céc thiéu hut két hop véi phuc hdi sau phau thuat (vi du, yéu CO sau
phau thuat), thoi gian nam giudng kéo dai hoic phuc hdi d6t quy, va yéu co do méy thé;
3) céc rdi loan hé than kinh trung wong (CNS) trong d6 su yéu co, chiing teo, va chimg 7
moi mét 1a cac triéu ching ndi trdi, nhu da xo cung, bénh Parkinson, dot quy, va tdn
thuong ty sdng; 4) cac tridu chimg & co Xudt phét tir cac ri loan hé thdng, bao gdm
bénh mach mau ngoai vi (PVD) hodc bénh dong mach ngoai vi (PAD) (vi du, di cach
héi), hoi ching chuyén héa, hdi ching mét moi mén tinh, bénh béo phi, va su nhugc co
do gia hda; va 5) cac rdi loan chtrc ning ctia cac co ving san chiu va co that vong nidu
dao/hau moén nhu tiéu tién khong kidm soat do tang 4p luc, tiéu tién khong kiém soét

dang hon hop va ching sén phan.

Theo khia canh khac, sang ché dé cap dén duoc phdm dé phong nglra hodc diéu
tri bénh hodc tinh trang duoc lua chon tir nhém gdm tidu tién khong kiém soat do ting
ap luc (SUD), tiéu tién khong kiém soat dang hon hop (MUI) va chimg sén phén, chira
hop chét c6 cong thirc (I), hodc mudi ctia nd. Theo khia canh khéc, sang ché dé cap dén
duoc phém dé phong ngtra hodc diéu tri bénh hoic tinh trang duoc lva chon tir nhdm
gdm suy nhuge va chimg thiéu co chira hop chit c6 cong thie (I), hoic mudi cua no.
Theo khia canh khac, séng ché dé cap dén duoc phdm dé phong ngira hoic didu tri bénh
phéi tic nghén mén tinh (COPD) chira hop chét c¢6 cong thice (I), hodc mudi cia né.
Theo khia canh khac, sang ché dé cap dén duoc phdm dé phong ngira hoic diéu tri hoi
chitng suy mon va/hodc hao mon co gdy ra boi suy tim, ung thu, hodc bénh thdn mén
tinh/thAm tach chtta hop chét c¢6 cong thirc (I), hodc mudi ctia né. Theo khia canh khéc,

sang ché dé cap dén duoc phém dé phong ngtra hodc diéu tri bénh hoic tinh trang duoc
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lva chon tir thém gdm xo cling cdt bén teo co (ALS), bénh teo co tily séng (SMA), bénh
nhuoc co va bénh thudce vé co chira hop chit ¢6 cong thire (I), hoic mubi ctia nd. Theo
khia canh khéc, sdng ché dé cap dén dugc phim dé phong ngira hodc diéu tri bénh hodc
tinh trang duoc lya chon tir nhém gdm rdi loan chirc ning co sau tén thuong ty séng
(SCI) va rdi loan chic ning co sau dot quy chira hop chét c¢6 cong thirc (T), hodc mudi
ctia nd. Theo khia canh khac, sang ché dé cap dén duoc pham dé phong ngira hodc diéu
tri bénh hoac tinh trang dugc lya chon tr nhdm gém bénh mach mau ngoai vi, bénh
ddng mach ngoai vi, nhiing thiéu hut lién quan dén phuc hdi, hoi ching chuyén hoa,
bénh béo phi, yéu co do may thd va hoi chimg mét moi mén tinh chira hop chat c¢6 cong

thire (I), hoac mudi ctua nd.

Phén md ta sang ché boc 16 viée str dung hop chat c6 cong thire (I), hodc mubi
clia n6 trong san xuit dugc phim dé phong ngira hodc diéu tri bénh hodc tinh trang duoc
lya chon tir nhém gdm tiéu tién khong kiém soat do ting ap luc (SUT), tiéu tién khong
kiém so4t dang hdn hop (MUT) va chimg sén phan. Phin mb ta sang ché boc 16 viéc str
dung hop chét c6 cong thirc (I), hoidc mudi clia né trong san xuét duoc phim dé phong
ngla hoac diéu tri bénh hoic tinh trang duoc lva chon tir nhém gém suy nhugc va chung
thiéu co. Phin mo ta séng ché boc 16 viée st dung hop chit c6 cong thirc (I), hodc mudi
clia né trong san xudt duge pham dé phong ngtra hozc diéu tri bénh phéi tac ngh&n man
tinh (COPD). Phin mo ta sang ché boc 16 viée sir dung hop chit ¢ cong thie (1), hodc
mudi ctia né trong san xuit duge pham dé phong nglra hodc diéu tri hoi ching suy mon
va/hodc hao mon co géy ra boi suy tim, ung thu, hodc bénh thdn mén tinh/thdm tach.
Phan md ta sang ché boc 16 viéc str dung hop chét ¢6 cong thuce (I), hodc mudi cta nd
trong san xuét duge phém dé phong ngtra hodc diéu tri bénh hodc tinh trang duoc lua
chon tir nhém gdm xo cimg cdt bén teo co (ALS), bénh teo co tily séng (SMA) va bénh
nhuoc co, bénh thudc v& co. Phin mo ta sang ché boc 16 viée sir dung hop chit c6 cong
thire (I), hodc mudi ctia né trong san xuat duge pham dé phong ngira hodc diéu tri bénh
hodc tinh trang dugc Iua chon tir nhdm gém roi loan chirc ndng co sau tdn thuong thy
séng (SCI) va r6i loan chirc nang co sau dot quy. Phéan mé ta sang ché boc 16 viée st
dung hop chit c¢6 cong thic (I), hodc mudi ctia nd trong san xuit dugc pham dé phong
ngua hoac diéu tri bénh hodc tinh trang duoc lya chon tir nhom gém bénh mach mau

ngoai vi, bénh dong mach ngoai vi, nhiing thiéu hut lién quan dén phuc hoi, hdi chimg

-15-



33080

chuyén héa, bénh béo phi, yéu co do may thé va hoi chimg mét moi méan tinh.

Phén mé ta sang ché boc 16 viée sir dung hop chét ¢6 cong thire (I), hoic mubi
clia n6 dé phong nglra hodc diéu tri bénh hoic tinh trang duoc lua chon tr nhom gém
tiéu tién khong kiém soat do tang ap luc (SUI), tiéu tién khong kiém soat dang hdn hop
(MUI) va chting sén phan. Phan md ta sang ché boc 16 viée st dung hop chét c6 cong
thitc (1), hodc mudi ctia n6 d& phong ngira hodc diéu tri bénh hogc tinh trang dugc lua
chon tr nhém gdm suy nhugc va ching thidu co. Phdn md ta sang ché boc 16 viée st
dung hop chét c6 cong thic (I), hodc mudi cia né dé phong ngira hodc diéu tri bénh phoi
tdc ngh&n mén tinh (COPD). Phan mb ta sang ché boc 16 viée sir dung hop chét ¢6 cong
thire (I), hodc mudi cia né dé phong ngira hozc diéu tri hoi ching suy mon va/hogc hao
mon co gay ra boi suy tim, ung thu, hodc bénh thdn mén tinh/thAm tach. Phan mé ta
séng ché boc 16 viée sir dung hop chat c6 cong thire (I), hodc mudi ctia n6 dé phong ngira
hodc diéu tri bénh hodc tinh trang duoc lya chon tir nhém gém X0 cung cdt bén teo co
(ALS), bénh teo co tiry séng (SMA), bénh nhuoc co va bénh thude v& co. Phin mé ta
sang ché boc 16 viée sir dung hop chat c6 cong thire (T), hoic mudi ctia né dé phong ngtra
hoac diéu tri bénh hoac tinh trang dugc lya chon tr nhdm gém rdi loan chirc nang co
sau ton thuong tay sdng (SCI) va rdi loan chire ning co sau dot quy. Phin mo ta sang
ché boc 16 vide st dung hop chit c¢6 cong thirc (I), hodc mudi ctia né dé phong ngira
hodc diéu tri bénh hodc tinh trang duge lya chon tir nhém gém bénh mach méu ngoai
vi, bénh dong mach ngoai vi, nhiing thiéu hut lién quan dén phuc hdi, hoi ching chuyén

hoa, bénh béo phi, yéu co do may thd va hdi chiing mét méi man tinh.

Phén md ta séng ché boc 16 phuong phép dé phong ngira hozc diéu tri bénh hodc
tinh trang dugc lya chon tir nhém gdm tiu tién khong kiém soét do ting &p luc (SUI),
tiéu tién khong kiém soat dang hdn hop (MUTI) va chimg sén phan, bao gdm budc ding
cho déi tuong mot luong hiéu qua ciia hop chit c¢6 cong thic (I), hogc mudi cla né.
Phin md ta séng ché boc 16 phuong phép dé phong ngira hodc diéu tri bénh hodc tinh
trang dugc lya chon tr nhom gém suy nhugc va ching thiéu co, bao gém budc dung
cho ddi twong mot luong hidu qua clia hop chét ¢6 cong thirc (1), hodc mudi ctia noé.
Phin mo ta sang ché boc 16 phuong phép dé phong ngita hodc didu tri bénh phdi tic
ngh&n man tinh (COPD), bao gém buéc dung cho dbi tuong mot luong hidu qua cua

hop chat c6 cong thire (I), hoic mudi ctia né. Phan mé ta sang ché boc 16 phuong phéap
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dé phong ngira hoic diéu tri hdi ching suy mon va/hodc hao mon co gay ra boi suy tim,
ung thu, hoac bénh than man tinh/thdm tach, bao gém budc dung cho déi tuong mot
luong hi€u qua cta hop chét c6 cong thire (I), hodc mudi ctia nd. Phan mo ta sang ché
boc 16 phuong phap dé phong ngtra hoac diéu tri bénh hoic tinh trang duoc lua chon tur
nhém gdém xo cling cdt bén teo co (ALS), bénh teo co tiy séng (SMA), bénh nhugc co
va bénh thudc vé co, bao gém budc dung cho dbi tuong mot luong hiéu qua cia hop
chit ¢ cong thire (1), hodc mudi cta nd. Phin md ta sang ché boc 16 phuong phap dé
phong ngtra hodc diéu tri bénh hodc tinh trang dugc lya chon tr nhoém gém roi loan chire
ning co sau tén thuong ty séng (SCI) va rdi loan chiic nang co sau dot quy, bao gbm
bude dung cho déi tugng mot lwong hiéu qua ciia hop chét c6 cong thire (I), hodc mudi
ctia né. Phin m ta sang ché boc 16 phuong phap dé phong ngira hogc diéu tri bénh hodc
tinh trang duoc lua chon tir nhém gém bénh mach mau ngoai vi, bénh dong mach ngoai
vi, nhitng thiéu hut lién quan dén phuc hdi, hoi chimg chuyén héa, bénh béo phi, yéu co
do méy thé va hoi chiing mét moi man tinh, bao gdm budc dung cho déi tugng mot
luong hiéu qua cua hop chét c6 cong thuc (1), hodc mudi ctia nd. Theo phuong an bat
ky md ta & ddy, dbi tuong 1a nguoi hodc dong vat khong phai ngudi can duoc phong

nglra hodc di€u tri, va theo mdt phuong an, nguoi can dugc phong ngira hodc dieu tri.

Theo khia canh khéc, sdng ché dé cap dén hop chét ¢ cdng thuc (I), hodc mudi
cla no, dé st dung trong phong ngtra hodc diéu tri bénh hodc tinh trang dugc lua chon
tir nhém gdm tiéu tién khong kiém soat do ting 4p luc (SUD), tidu tién khong kiém soét
dang hdn hop (MUT) va ching sén phan. Theo khia canh khéc, sang ché dé cap dén hop
chét ¢6 cong thite (I), hodic mudi ctia nd, dé sir dung trong phong ngira hoc diéu tri bénh
hodc tinh trang dugc lya chon tir nhom gém suy nhugc va chirng thiéu co. Theo khia
canh khéc, sang ché d& cap dén hop chét c6 cong thire (1), hodc mudi cta né, dé str dung
trong phong ngtra hodc didu tri bénh phdi tic ngh&n man tinh (COPD). Theo khia canh
khéc, sang ché dé cap dén hop chat c6 cong thic (1), hodc mudi ctia n6, dé st dung trong
phong ngtra hodc diéu tri hdi chimg suy mon va/hodc hao mon co gdy ra boi suy tim,
ung thu, hodc bénh thdn man tinh/thdm tach. Theo khia canh khéc, sang ché dé cap dén
hop chét c6 cong thirc (I), hodc mudi ctia nd, dé sir dung trong phong ngira hodc diéu tri
bénh hodc tinh trang dugc lya chon tir nhdm gém X0 cung cdt bén teo co (ALS), bénh

teo co tuy séng (SMA), bénh nhugc co va bénh thude vé co. Theo khia canh khac, sang
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ché dé cap dén hop chét c6 cong thire (1), hodc mudi cia nd, dé sir dung trong phong
nglra hodc diéu tri bénh hodc tinh trang dugc lya chon tir nhom gém rbi loan chirc nang
co sau tdn thuong tiy séng (SCI) va réi loan chirc nang co sau ddt quy. Theo khia canh
khéc, sang ché dé cap dén hop chit c6 cong thirc (I), hodc mubi ctia n6, dé str dung trong
phong ngtra hoac diéu tri bénh hoic tinh trang duge lya chon ti nhém gém bénh mach
méu ngoai vi, bénh dong mach ngoai vi, nhing thiéu hut lién quan dén phuc hdi, hoi

chtng chuyén héa, bénh béo phi, yéu co do may thé va hdi chimg mét moi mén tinh.
M ta vén tit cac hinh vé

Viéc danh gia ddy du hon nita vé sang ché va nhiéu loi thé kém theo cta sang
ché s& dat duoc mot cach dé dang khi sang ché duoc hiéu & hon bang cach tham khao

phan md ta chi tiét sau ddy khi xem xét két hop v6i céc hinh v& di kém, trong do:

FIG.1 12 bidu dd thé hién két qua thu duoc bang thir nghiém vé tinh ning chay
kidu cdi xay gudng ctia chudt. Y nghia duge xac dinh 14 *p < 0,05 so véi didu tri bang
thé mang. Trong FIG.1, vi du 20 nghia la hop chit cta vi du 20, va vi du 22b nghia la
hop chét cta vi du 22b.

FIG.2 12 bidu dd thé hién két qua thu duoc bang thir nghiém vé do tap trung cam
ung badi kich thich dién truong (EFS) cla co that vong hdu moén ngoai (EAS) dugc phan
lap. Trong FIG.2, vi du 20 nghia 1a hop chét ctia vi du 20.

FIG.3 la biéu d6 thé hién két qua thu dugc bing thir nghiém vé do tép trung cdm
g bdi BFS clia EAS dugc phén lap. Trong FIG.3, vi du 22b nghia la hop chét cta vi
du 22b.

FIG.4 13 biéu dd thé hién két qua thu dugc bang thir nghiém vé &p luc hdu mon
cam Umg bang kich thich dién day than kinh then. Trong FIG.4, vi du 20 nghia la hop
chit cua vi du 20, va vi du 22b nghia 1a hop chét cta vi du 22b.

FIG.5 1a biéu dd thé hién két qua thu dugc bing thir nghiém vé ap luc lic son
tiéu (LPP) dudi ap luc 6 bung. Trong FIG.5, vi du 20 nghia 1a hop chét ctia vi du 20.

FIG.6 12 biéu db thé hién két qua thu duge béng thir nghiém vé ap luc lac sén
tiéu dudi &p luc & bung. Trong FIG.6, vi du 22b nghia la hop chit ctia vi du 22b.

FIG.7 la so dd thé hién dong thoi gian nghién ctru ctia thir nghiém vé thang diém
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ghi Basso, Beattie, va Bresnahan (BBB) trong sau tdn thuong tiy sdng (SCI). Trong
FIG. 7, vi du 52 nghia 1a hop chét cta vi du 52.

FIG.8 1a bidu dd thé hién két qua thu duoc bang thir nghiém vé thang diém ghi
BBB trong sau tén thuong tiy séng. Trong FIG.8, vi du 52 nghia 1 hop chit ctia vi du
52.

FIG.9 1 bidu dd thé hién két qua thu duoc bang thir nghiém vé mdi quan hé luc-
canxi khi sinh thiét co hoanh & bénh phdi tic nghén man tinh (COPD). Trong FIG.9, vi
du 20 nghia la hgp chét cua vi du 20.

FIG.10 12 biéu dd thé hién két qua thu duoc bang thir nghiém vé mdi quan hé
luc-canxi khi sinh thiét co lung to trong bénh phdi tic rnghén man tinh (COPD). Trong
FIG.10, vi du 20 nghia la hop chat cia vi du 20.

MO ta chi tiét sang ché
Sau day, sang ché s& dugc mb ta mét cach chi tiét.

Thuat ngft “alkyl” dé chi alkyl mach thang hodc mach nhanh. Do dé, “Ci.¢ alkyl”
la alkyl mach thing hozc mach nhanh c6 1 dén 6 nguyén tir cacbon, va cac vi du cu thé
v& nhém nay bao gdm metyl, etyl, n-propyl, isopropyl, n-butyl, isobutyl, sec-butyl, tert-
butyl, n-pentyl, hodc n-hexyl; theo mdt phuong an, metyl, etyl, n-propyl, isopropyl, n-
butyl, isobutyl, sec-butyl, hodc tert-butyl; theo mét phuong an, nhém duoc lya chon tir
nhém gdm metyl, etyl, va isopropyl; va theo mt phuong an, nhém duoc lwa chon tir
nhém gdm metyl va etyl. Can hiéu rang, alkyl mach thing hoic mach nhénh dé chi
hydrocacbon no mach théng hoac mach nhanh.

Thuat ngit “alkenyl” dé chi nhém alkyl mach thang hozc mach nhanh khéng no
c6 sb luong nguyén tir cacbon xac dinh (vi dy, 2 dén 8, hodc 2 dén 6 nguyén tir cacbon)
va it nhat mot lién két doi cacbon-cacbon thu duge bang cach loai bé mot phén tir ciia
hydro ra khoi nguyén tir cacbon lién k& ciia alkyl tuong tmg. Nhém c6 thé ¢6 cau hinh
cis hodc trans (cAu hinh Z hodc E) vé (cac) lién két d6i. Cac nhom alkenyl bao gdm,
nhung khong bi giéi han bdi etenyl, propenyl (vi du, prop-1-en-1-yl, prop-1-en-2-yl,
prop-2-en-1-yl (alyl)), va butenyl (vi dy, 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-2-yl, buta-1,3-dien-1-yl, buta-1,3-dien-2-yl). Cac nhom
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alkenyl c6 thé dugc diéu ché bang phuong phap bat ky d biét trong linh vuec.

Thuat ngit "alkynyl" dé chi nhém alkyl khéng no, mach thang hodc mach nhanh
c6 sb luong nguyén tir cacbon x4c dinh (vi duy, 2 dén 8 hoac 2 dén 6 nguyén tir cacbon)
va it nhat mdt lién két ba cacbon-cacbon thu duge bang cach loai bo hai phan tir hydro
tlr nguyén tir cacbon lién ké cta alkyl twong tmg. Cdc nhém alkynyl bao gbm, nhung
khong bi gidi han boi, etynyl, propynyl (vi du, prop-1-yn-1-yl hodc prop-2-yn-1-yl) va
butynyl (vi du, but-1-yn-1-yl, but-1-yn-3-yl hodc but-3-yn-1-yl). Cac nhom alkynyl c6
thé duoc diéu ché bang phuong phép bét ky da biét trong linh vuc.

Thudt ngft "xycloalkyl" d& chi nhan vong cacbon khong thom, no hoan toan c6
) lugng nguyén tir cacbon xac dinh, vi dy, 3 dén 10, hodc 3 dén 8, hodc 3 dén 6 nguyeén
tr cacbon vong. Cac nhém xycloalkyl c6 thé 1a mdt vong hodc da vong (vi duy, hai vong
hodc ba vong). Vi du vé cac nhém xycloalkyl bao gdm xyclopropyl, xyclobutyl,
xyclopentyl va xyclohexyl, cling nhu cac nhém vong co cau va dang 16ng (vi du,

norbornan hoac bixyclo[2.2.2]octan).

Thuat ngir “heteroaryl” dé chi vong di vong thom mdt vong hodc vong di vong
thom hai vong. “Vong di vong thom mét vong” bao gdm nhém di vong thom mot vong
¢4 5 dén 7 canh vong, nhdm nay co 1 dén 4 nguyén ti khac loai dugc lya chon tir nhom
gdm nguyén tlr nito, nguyén tir oxy, va nguyén tir luu huynh lam nguyén tir cAu thanh
vong, va cac vidu cu thé v& nhom nay bao gdm pyrolyl, pyrazolyl, imidazolyl, triazolyl,
furyl, thienyl, oxazolyl, isoxazolyl, oxadiazolyl, thiazolyl, thiadiazolyl, pyridyl,
pyridazinyl, pyrimidinyl hodc pyrazinyl; theo mdt phuong an, pyrazolyl, imidazolyl,
triazolyl, thienyl, oxazolyl, isoxazolyl, thiazolyl, thiadiazolyl hodc pyridyl.

Thuét ngtt “di vong thom hai vong” dé chi nhém di vong thom hai vong trong
dé, di vong thom mdt vong duge ngung tu vi vong benzen hodc di vong thom moét
vong va bao gém nhém vong dugc hydro héa mot phén cua no, va cac vi du cu thé vé
nhém nay bao gdm indolyl, isoindolyl, indazolyl, benzotriazolyl, benzofuranyl,
benzothienyl, benzooxazolyl, benzothiazolyl, quinolyl, isoquinolyl, xinolinyl,
quinazolinyl, quinoxalinyl, naphthyridinyl, propyridyl, thienopyridyl, indolinyl,
dihydrobenzofuranyl, ~dihydrobenzothienyl, ~dihydroquinolyl, tetrahydroquinolyl,
dihydroisoquinolyl, tetrahydroisoquinolyl, dihydropropyridyl hodc
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dihydrothienopyridyl; va theo m&t phuong an, benzothienyl.

Thuat ngit “di vong no” bao gdm nhém vong no 3 dén 8 canh, nhém nay c6 1
dén 4 nguyén tir khac loai duoc lua chon tir nhém gdm nguyén tir nito, nguyén tir oxy,
va nguyén tir luu huynh lam nguyén tir cu thanh vong, va c¢é thé duge tao céu v6i Ciog
alkylen, trong d6, nguyén t luu huynh la nguyén tr cdu thanh vong c6 thé duoc oxy
héa. Vi du cu thé nhém nay bao gém azepanyl, diazepanyl, oxazepanyl, thiazepanyl,
aziridinyl, azetidinyl, pyrolidinyl, imidazolidinyl, piperidinyl, pyrazolidinyl,
piperazinyl, azocanyl, thiomorpholinyl, thiazolindinyl, isothiazolindinyl, oxazolindinyl,
morpholinyl, thiomorpholinyl, tetrahydrothiopyranyl, oxathioranyl, oxiranyl, oxetanyl,

dioxiranyl, tetrahydrofuranyl, tetrahydropyranyl hodc 1,4-dioxanyl.

Thuét nglt “halogen” nghia la flo, clo, brom hoac iot; theo mdt phuong an cu
thé, flo, clo hodc brom; theo phuong 4n cu thé khéc, flo; theo phuong an cu thé khac,

clo, va theo phuong én cu thé khac, brom.

Thu4t ngit “R>, R*, va nguyén tlr cacbon dugc lién ket boi R? va R* tuong tac dé
tao ra vong 3-oxetan va nguyén tir cacbon dugc lién ket boi R? va R* 12 nguyén tir xoan”
nghia 13, rd rang tr phan mo ta, R? va R*, cling véi cacbon ma céac goe nay duge gan voi

no, tao ra vong 3-oxetan nhu dugc md ta dudi day;

O

Thuat ngit “R!, R2, va nguyén tir cacbon duoc lién két boi R! va R? tuong tac dé
tao ra vong 4-piperidin hodc vong 4-tetrahydropyran, va nguyén tir cacbon duoc lién két
bai R! va R? 1a nguyén tir xodn” nghia 13, rd rang tir phan mo ta, R' va R%, cung voéi
cacbon ma céc gdc nay duge gin véi nd, tao ra vong 4-piperidin hodc vong 4-

tetrahydropyran nhu dugc mo ta dudi day;
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hodc

Trong ban md ta, thuat ngit didn ta "ma c6 thé dugc thé" nghia 1a “ma khong
duoc thé" hodc "ma duoc thé bang khoang tir 1 dén khoang 5 phén tir thé.” Ngoai ra,

néu c6 nhidu phén tir thé, thi cac phan tir thé c6 thé gibng nhau hoic khac nhau.

Trong mau nhiéu xa bot tia X duge md ta trong ban md ta nay, khoang cach cua
mang tinh thé va mo hinh téng thé 1a quan trong trong viéc nhan dang tinh thé vé mat
ban chét cua dir liéu nhidu xa bot tia X, va gbe nhiéu xa va cudng do nhiéu xa khong
cén phai giai thich mot cach chit ché, vi chiing c6 thé bao gobm mot sd sai s6 theo hudng
phat trién tinh thé, ¢& hat va cac diéu kién do. C4c gbc nhi€u xa (26(°)) ciia mau nhiéu
xa bot tia X trong ban mo ta nay cé thé bao gdm ca sai s6 do +£0,2° nhu mdt phuong 4n
khi xem x€t gid1 han sai s6 théng thuong duoc chép nhan trong phuong phéap do. Ngoai
ra, vi du, dinh ma gin d6 1a dinh xudt phét tlr cac ti duge va trén dudng co s nghiéng
cta dinh ¢6 thé thay dbi nhin thiy duoc t6i +0,3° trong trudng hop ma phép do bot tia

X duoc thuc hién & trang thai hon hop cling véi céac ta duoge.

Trong ca hai co s& tién 1am sang va 14m sang, cc chét hoat héa phirc troponin
xuong nhanh da dugce chimg minh khuéch dai phan tng ctia co xuong nhanh dé truyén
kich thich, dan dén su gia tang phat trién luc co tai diém hoat hoa co dudi murc tdi da
(vi du, xem trong Russell et al., “The Fast Skeletal Troponin Activator, CK-2017357,
Increases Skeletal Muscle Force in vitro and in situ”, 2009 Experimental Biology
Conference, New Orleans, LA, April 2009). Cac chét hoat hoa phirc troponin xuong
nhanh di duoc chirg minh lam ting d6 nhay cta cac soi co xuong vdi canxi, va trong
co sbng véi tAn xudt kich thich, mdi mot trong sb d6 din dén su gia phat trién lyc co tai
diém hoat hoa co dudi muc tdi da. Cac chét hoat hoa nay ciing da duoc ching minh 1a
lam giam chimg moéi co va/hodc gia tang tong thoi gian moi mét trong diéu kién bao hoa

oxy binh thuong va bao hoa oxy thap (vi du, xem trong Russell et al., “The Fast Skeletal
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Troponin Activator, CK-2017357, Increases Skeletal Muscle Force and Reduces Muscle
Fatigue in vitro and 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). Su gia ting vé luc co dap ung lai d4u vao dan truyén ciing di dugc chimg
minh & ngudi tu nguyén khoe manh (vi du, xem trong Hansen et al., “CK-2017357, a
Novel Activator of Fast Skeletal Muscle, Increases Luc déng cu Evoked by Electrical
Stimulation of the Anterior Tibialis Muscle in Healthy Male Subjects”, Society for
Neuroscience 40th Annual Meeting: Neuroscience 2010, November 2010). Tién hanh &
cac mau tién 1am sang bd sung vé chirc nang co cho thdy rang, cac chat hoat hda phirc
troponin xwong nhanh cfing dan dén su gia tang vé strc manh va/hozc do bén moi cha
co. Céc dic tinh duge Iy nay cho thiy, co ché hoat dong nay co thé c6 tng dung trong

cac tinh trang, vi du, & noi ma chirc ndng than kinh co bi suy giam.

Phan md ta sang ché boc 16 cac phuong phap ting cudng hidu luc co xuong
nhanh & bénh nhén cén thiét, bao gdbm budc ding cho bénh nhan nay mdt luong hiéu
qua ctia hop chat hodc ché phdm dugce mé ta va/hodc boc 16 & ddy ma lién két theo cach
lwa chon vé&i phite troponin ctia cac soi co xuong nhanh hoac don vi to co. Theo mot )
phuong én, hop chét duoc boc 16 va/hodc mo ta & day kich hoat cac sgi co xuong nhanh
hodc don vi to co. Theo mét sé phuong 4n, viée ding hop chat duge boc 16 va/hodc md
ta & day dan dén su gia tang hiéu suat dau ra ctia co xuong nhanh. Theo mét s6 phuong
an, viéc dung hop chat dugc boc 16 va/hodc mod ta & day dan dén tang do nhay cua céc
so1 co xuong nhanh hodc don vi to co vdi ion canxi, khi so sanh v&i cac sgi co xuong
nhanh hodc don vi to co khong duoc xir Iy bang hop chét. Theo mét s6 phuong an, viéc
ding hop chét dugc bdc 16 va/hodc mb ta & ddy din dén giam thdp ndng do clia cic ion
canxi khién cho myosin co xwong nhanh lién két vé6i actin. Theo mot s6 phuong 4n, viéc
dung hop chét dugc boc 16 va/hoic mb ta & diy dan dén cic soi co xuwong nhanh phat

sinh luc kich hoat co 16n hon & mic dudi cuc dai.

Phin mb ta sing ché ciing boc 16 phwong phap lam nhay céc soi co xuong nhanh
dé phat sinh ra luc dap ung lai ndng d6 ion canxi thdp hon, bao gdm budc cho cac soi

co xuong nhanh tiép xuc véi hop chét hodc ché phém duoc mo ta va/hodc boc 16 & day
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ma chung 1ién két theo cach chon loc véi cac phirc troponin trong don vi to co xuong
nhanh. Theo mét s6 phuong 4n, viéc cic soi co xuong nhanh tip xtic v6i hop chat dan
dén su kich hoat cac soi co xuong nhanh & néng d0 ion canxi thép hon trong céc sgi co
xuong nhanh khong dugc xtr ly. Theo mot ) phuong an, viéc cac sgi co xuong nhanh
tiép xtic v6i hop chit din dén sy tao ra luc 16n hon & ndng d6 ion canxi thap hon khi so

sanh véi céc sgi co xuong nhanh khong duge xur ly.

Phén mo ta sang ché cling boc 16 phuong phap gia ting thoi gian véi sy moi co
xuong nhanh & bénh nhan can thiét, bao gdm budc cho céc soi co xuong nhanh tiép xtic
v&i hop chét hodc ché phim dugc mé ta va/hodc boc 16 & ddy ma ching lién két theo
cach chon lgc véi phic troponin cua cac soi co xuong nhanh. Theo mdt sd phuong an,
hop chét 1ién két dé tao ra cac phirc phdi tir - troponin - ion canxi ma céc phtic nay kich
hoat céc sgi co xuong nhanh. Theo mdt sb phuong an, su hinh thanh cac phuc va/hoac
su kich hoat c4c soi co xwong nhanh dan dén tang cudng luc va/hodc gia tang thoi gian
v6i su moi co khi so sanh voi cac soi co xwong nhanh khéng duge xtr 1y tiép xuc véi

néng ddi ion canxi tuong tu.
Mot s6 phuong an theo sang ché duge mé ta dudi day.

Phuong 4n 1-1
Hop chit c6 cong thire (I) hodc mudi ctia hop chét nay, trong do
X!1a C-R!" hoic N;
X?1a C-R" hoic N;
R!"'1a 1) H, ii) halogen, iii) -CN, hodc iv) -O-C 1 alkyl; va
R!21a H hoic halogen.

Phuong an 1-2
Hop chét ¢6 cong thire (I) hodc mudi ctia hop chét nay, trong d6
X!1a C-R'" hoic N;
X?1a C-R" ho#c N;

R [a 1) H, ii) halogen, iii) -CN, hodc iv) -O-C¢ alkyl; va
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R'?1a H.
Phuong an 1-3
Hop chét c6 cong thire (I) hodc mudi ctia hop chat nay, trong d6
X!la C-R',
X?1a C-R'?;
R!"'1a i) H, ii) halogen, iii) -CN, hodc iv) -O-Cr.s alkyl; va
RIZ1aH:
Phuong an 1-4
Hop chét ¢ cong thire (I) hodc mudi ctia hop chit nay, trong d6
X!la C-RM;
X?1aN;va
R!!1a i) H, ii) halogen, iii) -CN, hodc iv) -O-C1.s alkyl.
Phuong an 1-5
Hop chit c6 cong thire (T) hoic mudi ctia hop chit nay, trong d6
X'aN; va
X2 1aN.
Phuong an 2-1
Hop chét c6 cong thire (I) hodc mudi ctia hop chat nay, trong d6

R! 1a i) H, ii) Ci alkyl ma c6 thé duoc thé bing mét hogc nhidu phan tir thé
duoc lya chon tir nhom gdm (céc) halogen va (cac) pyrazolyl, iii) Ca-6 alkenyl, hodc iv)
-ORY;

R2 14 1) Ci alkyl ma c6 thé duoc thé bang mot hodc nhiéu phan tir thé dugce lua
chon tir nhém gdm -OR’, halogen, -COOR?, -CONR?'R, phenyl ma c6 thé duoc thé
béng mot hoac nhiéu phén tr thé dugce lwa chon tir nhém G! va heteroaryl duge lua chon
tr nhom gém pyridyl, pyrazolyl, imidazolyl, thiazolyl, thiadiazolyl, thienyl, oxazolyl,

isoxazolyl, va triazolyl, trong d6 heteroaryl ma co thé dugc thé bang mot hodc nhidu
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phan tir thé duoc lwa chon tir nhom G2, ii) Ca-6 alkenyl , iii) Ca-6 alkynyl , iv) -OR’, v) -
NRZR24, vi) -COOR’, hoic vii) phenyl;

R?! 1a H hodc Ci.6 alkyl;

R?2 13 i) Cis alkyl ma c6 thé duoc thé bing mot hodc nhiéu phenyl, hoic ii)
phenyl;

R2 1a i) H, hoic ii) C16 alkyl ma c6 thé dugc thé bing mot hodc nhidu -OH; va

R2* 13 i) Ci6 alkyl ma c6 thé duoc thé bing mot hoic nhiéu phenyl ma c6 thé
duoc thé bing mét hogc nhidu halogen, ii) Cs-s xycloalkyl ma c6 thé duoc thé bang mot
hodc nhiéu C1. alkyl, iii) phenyl ma c6 thé dugc thé bang mot hodc nhiéu halogen, hodc
iv) tetrahydropyranyl; hodc

R!, R2, va nguyén tir cacbon duoc lién két boi R! va R? ¢6 thé tuong tac dé tao
ra vong 4- piperidin hodc vong 4- tetrahydropyran, va nguyén tir cacbon dugc lién két
boi R! va R? 1a nguyén tir xoén va vong 4-piperidin ¢6 thé duoc thé bang mét hodc nhiéu
phan tir thé duoc lya chon tir nhém gdm -SO»-C .6 alkyl va -COOR?;

Nhém G! dugce lua chon tir nhém gdm i) halogen, ii) -COOR?, iii) -CONRR?,
iv) -OH, v) Ci alkyl ma c¢6 thé duoc thé bing mét hoc nhiéu phan tir thé dugce lua
chon tir nhém gdm (cé4c) -OH va (céc) halogen, va vi) -O-C. alkyl ma c6 thé dugc thé
béng mdt hodc nhidu phén ttr thé duogc lwa chon tirnhém gém (cac) -OH va (céac) halogen,;

Nhém G? duge lua chon tir nhém gdm i) halogen, ii) Ci- alkyl ma c6 thé duoc
thé bang mot hodc nhidu phan tir thé dugc lya chon tir nhém gém (cac) -OH va (c4c)
halogen va iii) -CONR'R?; va

RO giéng nhau hozc khac nhau 1a H hogc C.¢ alkyl.
Phuong én 2-2

Hop chat c¢6 cong thirc (I) hoic mudi ctiia hop chat nay, trong d6

R!l1a i) H, hodc ii) Ci.6 alkyl;

R2 12 i) C1.6 alkyl ma c6 thé duoc thé bang mot hodc nhiéu phan tir thé dugce lua
chon tir nhém gdm (cac) -OR?, (cac) halogen, (cac) -CONR*'R?, (cac) phenyl ma c6

thé duoc thé bang mot hodc nhiéu phan tir thé dugc lua chon tir nhém gdm (cac) halogen

-26-



33080

va (cac) -COORY, va (cac) heteroaryl ma duoc lua chon tir nhom gbm pyrazolyl, va

triazolyl, ii) Ca.¢ alkenyl , iii) Ca.6 alkynyl , iv) -NR?R?*, hoic v) -COORY,
R?!'1a Cigalkyl;
R?? 1a Cigalkyl;
R2 1a Crsalkyl; va
R?*1a 1) Cs.gxycloalkyl, ho#c ii) phenyl; hodc

R!, R, va nguyén tir cacbon duoc lién két boi R! va R? ¢6 thé tuong tc dé tao
ra vong 4- tetrahydropyran, va nguyén tr cacbon duogc lién két boi R! va R? 1a nguyén

tlr x04n; va
R? gidng nhau hoic khac nhau 12 H hodc Ci.6 alkyl.
Phuong an 2-3
Hop chét ¢ cong thic (I) hodc mudi ctia hop chat nay, trong d6
R'1a Cy alkyl;
R2 14 C1 alkyl ma c6 thé dugc thé bang -OR?; va
R® gidng nhau hodc khac nhau 14 H hozc Ci-6 alkyl.
Phuong én 2-4
Hop chit c6 cong thire (I) hodc mudi ctia hgp chét nay, trong d6

R! 14 i) H, ii) Ci alkyl ma c6 thé duoc thé bang mot hodc nhiéu phan tir thé

duoc lya chon tir nhém gdm halogen va pyrazolyl, iii) Ca- alkenyl, hogc iv) -ORY,

R2 13 1) C1.6 alkyl ma c6 thé dugc thé bing mot hoac nhidu phan tir thé duoc lua
chon tir nhém gdm -OR’, halogen, -COOR?, -CONR2!'R%, phenyl ma c6 thé dugc thé
béng mot hodc nhiéu phén tr thé duoc lua chon tir nhém G', va heteroaryl ma duoc lua
chon tir nhém gbém pyridyl, pyrazolyl, imidazolyl, thiazolyl, thiadiazolyl, thienyl,
oxazolyl, isoxazolyl, va triazolyl, trong d6 heteroaryl co thé duoc thé bang mdt hozc
nhidu phén tir thé duoc lya chon tir nhém G?, ii) Ca6 alkenyl, iii) Ca.6 alkynyl, iv) -OR’,
v) -NR>R?*, hoic vi) phenyl;

R?! 1a H hoic Ci- alkyl;
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R?2 13 i) C1.6 alkyl ma c6 thé dugc thé bing mot hodc nhiéu phan tir thé phenyl,
hodc ii) phenyl;

R 1a i) H hoic ii) Ci.6 alkyl ma ¢6 thé duoc thé bang mot hodc nhiéu phan tir
thé —OH;

R24 13 i) C1.6 alkyl ma ¢6 thé dugc thé bang mdt hodc nhiéu phan tir thé phenyl
ma c6 thé duoc thé bang mot hodc nhiéu phén tir thé halogen, ii) Cs-s xycloalkyl ma c6
thé duoc thé bing mot hodc nhidu phan tir thé Ci.6 alkyl, iii) phenyl ma c6 thé duoc thé
bang mot hoic nhiéu phan tir thé halogen, hoic iv) tetrahydropyranyl;

Nhom G! 1a i) halogen, ii) -COORY, iii) -CONRR?, iv) -OH, v) Ci-¢ alkyl ma
6 thé duoc thé bé“mg mét hodc nhidu ph?ln tir thé duoc lua chon tir nhém gém -OH va
halogen, hodc vi) -O-(C1- alkyl ma c6 thé dugc thé bing mdt hodc nhidu phan tir thé
duoc lua chon tir nhom gém -OH va halogen);

Nhém G? 1a i) halogen, ii) C1.¢ alkyl ma c¢6 thé duoc thé bang mét hodc nhiéu
phan tir thé duoc lua chon tir nhém gdm -OH va halogen hoic iii) -CONRR?; va

mdi mot R® doc 1ap 1a H hodc Ci. alkyl.
Phuong an 3-1

Hop chit ¢6 cong thire (I) hodc mudi cta hop chét nay, trong d6

R?va R* gidng nhau hodc khéc nhau 14 1) Ci.3 alkyl ma c6 thé dugc thé bang mot
hodc nhidu phan tir thé duoc lwa chon tir nhém gdm (cac) halogen va (cac) -OH hodc ii)
Ca-6 alkenyl ma c6 thé duoc thé bang mot hoic nhiéu phan tir thé duoc lua chon tir nhom
gdm (cac) -OH va (céc) heteroaryl ma duge lua chon tir nhém gdm pyrazolyl va thienyl,
trong dé (cac) heteroaryl co thé duoc thé bang mot hodc nhiéu Cy. alkyl, hoic,

R3, R*, va nguyén tir cacbon duoc lién két boi R3 va R* ¢6 thé tuong téc dé tao
ra vong 3-oxetan va nguyén tir cacbon duoc lién két boi R® va R* 1a nguyén tir XOan.
Phuong 4n 3-2

Hop chét ¢6 cong thire (I) hoac mubi ciia hop chét nay, trong d6

R3va R* gibéng nhau hoic khac nhau 14 1) Ci3alkyl ma c6 thé dugc thé bang mét

hozc nhidu phan tir thé duoc lua chon tir nhém gdm (céc) halogen va (cac) -OH hodc ii)
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Ca6 alkenyl ma co thé duoc thé béng mdt hodc nhiéu phﬁn tr thé duoc lua chon tir nhém
gdm (céc) -OH va (cac) pyrazolyl ma co thé duoc thé bang mot hodc nhiéu Ci. alkyl,

hodc,

R3, R%, va nguyén tir cacbon dugc lién két boi R3 va R ¢6 thé tuong téc & tao

ra vong 3-oxetan va nguyén tir cacbon duoc lién két bai R? va R* 1a nguyén tir xoan,
Phuong an 3-3

Hop chét ¢6 cong thire (I) hodc mudi ctia hop chat nay, trong d6

R3 va R* gibng nhau hodc khac nhau 1 Cjsalkyl.
Phuong én 3-4

Hop chit c¢6 cong thie (I) hodc mudi ctia hop chét nay, trong d6

R3, R*, va nguyén tir cacbon duoc lién két boi R? va R* ¢ thé twong tac dé tao
ra vong 3-oxetan va nguyén tir cacbon duoc lién két boi R3 va R* 1a nguyén tir xoan nhu

duoc biéu thi bang cong thuc (II) dudi day;

Phuong 4n 3-5
Hop chat ¢6 cong thire (I) hodc mudi cia hop chat nay, trong d6

R3 va R* doc lap 1a i) Ci alkyl ma c6 thé duoc thé bing mét hodc nhiéu phan

t0r thé dugc lwa chon tir nhém gdm halogen va —OH, hozc

R3 va R4, cung véi cacbon ma cac goc nay duge gan voi nd, tao ra vong 3-

oxetan.
Phuong an 4-1

Hop chét ¢6 cong thic (I) hodc mudi ctia hop chét nay, trong d6
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RS 1a i) H, ii) C1.6 alkyl ma c6 thé duoc thé bing mot hoic nhiéu -O-C1.6 alkyl,
iii) -O- Ci alkyl, iv) halogen, v) -COO- Ci.s alkyl, hodc vi) Cs.g xycloalkyl;

R®1a i) H, ii) Ci.6 alkyl ma co thé duoc thé béng mot hoac nhiéu phén ttr thé
duoc lua chon tor nhdm gém (cac) -O-(Ci.¢ alkyl ma co thé duoc thé béng mot hodc
nhiéu halogen) va (céc) halogen, iii) -OH, iv) -O-(Ci.s alkyl ma c6 thé duoc thé bang
mot hodc nhiéu halogen), v) halogen, vi) -CN, vii) -S-C1.6 alkyl, viii) C3.g xycloalkyl,
ix) -NRR?, hoic x) Cz-6 alkenyl; va

RO gidng nhau hozc khac nhau 1a H hodc Ci6 alkyl.
Phuong an 4-2
Hop chét ¢6 cong thire (I) hodc mudi ciia hop chat nay, trong d6
R’ 1a 1) H, ii) Ci-6 alkyl, iii) -O-Ci alkyl, iv) halogen, hodc v) Cs-s xycloalkyl;

RS 14 i) H, ii) Ci alkyl ma c6 thé dugc thé bing mot hodc nhiéu phan tir thé
duoc lya chon tir nhém gdm (cac) -O-(Cr.6 alkyl) va (c4c) halogen, iii) -OH, iv) -O-(C1-
6 alkyl ma c6 thé dugc thé bang mot hoic nhiéu halogen), v) halogen, vi) -CN, vii) -S-
Ci-6 alkyl, viii) -NR°R®, hodc ix) Ca-¢ alkenyl; va

RO gidng nhau hozc khac nhau 14 H hodc Ci.6 alkyl.
Phuong én 4-3

Hop chét ¢6 cong thire (I) hodc mudi ctia hop chét nay, trong d6

R’1aH;va

R® 14 i) C16 alkyl, ii) -O-(C1-s alkyl ma duoc thé bing mot dén ba halogen), iii)
halogen, hoac iv) -CN.

Séng ché bao gdm cac hop chit ma 1a t6 hop cta hai hoidc nhiu trong s cac
phuong 4n mo ta trong cac muc tu 1-1 dén 4-3 & trén, cac phuong an nay khong mau

thuAn nhau. Céc vi du cu thé bao gdm céc phuong 4n sau.
Phuong éan 5-1
Hop chét ¢6 cong thire (I) hodc mudi cta hop chit nay, trong d6

X!1a C-R" hoac N;
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X?1a C-R'? ho#c N;

R!'13 i) H, ii) halogen, iii) -CN, hoac iv) -O-C1.6 alkyl;

R?1a H;

R!1a 1) H, hoic ii) Ci-6 alkyl;

R? 1a 1) C1.6 alkyl ma c6 thé dugc thé bang mot hodc nhiéu phan tir thé dugc lua
chon tir nhém gdm (céac) -ORY, (cac) halogen, (cac) -CONR?'R?, (cac) phenyl ma c6
thé dugc thé béng mot hodc nhiéu phﬁn ttr thé duoc lva chon tir nhom gém (cac) halogen
va (c4c) -COOR?, va (c4c) heteroaryl ma duge lua chon tir nhém gém pyrazolyl, va
triazolyl, ii) Ca-6 alkenyl, iii) C2- alkynyl, iv) -NR?R?*, ho#c v) -COOR?;

R?!1a Crsalkyl;

R??1a Ci alkyl,

R% 1a Ci alkyl;

R2*1a i) C3.3 xycloalkyl, hodc ii) phenyl; hodc

R!, R, va nguyén tir cacbon duoc lién két boi R va R? ¢6 thé tuong tac dé tao

ra vong 4- tetrahydropyran, va nguyén tir cacbon dugc lién két boi R! va R? 1a nguyén
tr Xoén;

R? va R* gibng nhau hodc khéc nhau 1a i) Ci3 alkyl ma c6 thé dugc thé bang
mo6t hodc nhiéu phan tir thé duoc lua chon tir nhém gdm (cac) halogen va (cac) -OH
hodc ii) Ca. alkenyl ma c6 thé dugc thé bang mot hodc nhidu phin tir thé duoc lua chon
tir nhém gdm (cac) -OH va (cac) pyrazolyl ma cé thé duoc thé bing mot hodc nhiéu Ci-
salkyl, hodc,

R3, R*, va nguyén tir cacbon dugc lién két boi R? va R* ¢6 thé tuong tac dé tao
ra vong 3-oxetan va nguyén tir cacbon duogc lién két bai R? va R* 1a nguyén tir xoan;

R’ la i) H, ii) Ci- alkyl, iii) -O- Cialkyl, iv) halogen, hoac v) Cs-g xycloalkyl;

RE 12 1) H, ii) Ci alkyl ma c6 thé dugc thé bang mot hodc nhidu phan tir thé
duoc Iua chon tir nhdm gdm -O-Ci alkyl va halogen, iii) -OH, iv) -O-Ci.s alkyl ma c6
thé duoc thé bang mot hodc nhiéu halogen), v) halogen, vi) -CN, vii) -S-C . alkyl, viii)
-NRR, hoic ix) C2-6 alkenyl;
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R gidng nhau hodc khac nhau 1a H hodc Ci. alkyl.
Phuong an 5-2

Hop chét hodc mubi ciia hop chat nay nhu dugc mo ta trong phuong an 5-1 &

trén, trong d6
R!1a Crsalkyl,
R2 14 Cisalkyl ma c6 thé duoc thé bang -ORY;

R3, R*, va nguyén ti cacbon duoc lién két bai R3 va R* tuong tac dé tao ra vong
3-oxetan va nguyén tir cacbon duoc lién két boi R? va R* 1a nguyén tir xoan nhu dugc

biéu thi bang cong thuc (IT) dudi day;

R 1aH;va

RS 12 1) C1 alkyl, ii) -O-C1.6 alkyl ma dugc thé bang mot dén ba halogen, iii)
halogen, hoac iv) -CN.

Phuong én 5-3

Hop chét hodc mudi ctia hop chét nay nhu duge md ta trong phuong an 5-2 &

trén, trong d6, X! va X? nhu dugc mo ta trong phuong an 1-3.
Phuong an 6-1

Hop chat c¢6 cong thire (I) hodc mudi cia né, trong d6, R! va R? nhu duge md

ta trong phuong an 2-1, va
X! C-R'" hoic N;

X?%: C-R'? hoic N;
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R 1) H, ii) halogen, iii) ~CN, hodc iv) -O-C1- alkyl;
R!2: H ho#c halogen;

R3, R*: gibng nhau hodc khac nhau 1 i) Ci3 alkyl ma c6 thé dugc thé bang mét
hogc nhiu phan tir thé duge Iua chon tir nhém gdm (cac) halogen va (cac) -OH hodc ii)
Ca6 alkenyl ma cé thé duoc thé béng mot hodc nhiéu phz‘?m tr thé duoc lua chon tir nhém
gdm (cac) -OH va (céc) heteroaryl ma duge lya chon tir nhém gdm pyrazolyl, va thienyl

trong d6 heteroaryl c6 thé duoc thé bang mot hodc nhidu Ci.6 alkyl, hoic,

R3, R*, va nguyén t&r cacbon duoc lién két boi R? va R* ¢6 thé tuong tac dé tao
ra vong 3-oxetan va nguyén tir cacbon dugc lién két bai R? va R* 1a nguyén tr xoin;

RS @ i) H, ii) C16 alkyl ma c6 thé duoc thé bang mot hodc nhiéu -O-(C1.6 alkyl),
iii) -O-(C1- alkyl), iv) halogen, v) -COO-(C1- alkyl), hodc vi) Cs-s xycloalkyl;

RE : i) H, ii) Ci alkyl ma c6 thé dugc thé bing mot hodc nhiéu phan tir thé

duoc lua chon tir nhom gdm (céc) -O-(Ci alkyl ma c¢6 thé duge thé bang mot hodc
nhidu halogen) va (cac) halogen, iii) -OH, iv) -O-(Ci6 alkyl ma c6 thé duoc thé bang
mot hodc nhidu halogen), v) halogen, vi) -CN, vii) -S-(C16 alkyl), viii) Cs.s xycloalkyl,
ix) -NRR, hoic x) Ca-¢ alkenyl,

Nhém G' : 1) halogen, ii) -COORY, iii) -CONRR?, iv) -OH, v) C1.6 alkyl ma c6
thé duoc thé bang mot hodc nhidu phan tir thé duge lva chon tir nhém gdm (céc) -OH
va halogen, hoac vi) -O-(Ci alkyl ma c6 thé duoc thé bing mét hodc nhiéu phan tir thé

dugce lua chon tir nhém gdm (céc) -OH va (cac) halogen);

Nhém G2 i) halogen, ii) Ci6 alkyl ma c6 thé dugc thé bang mét hogc nhicu
phén tir thé duoc lua chon tir nhém gdm (cac) -OH va (c4c) halogen hodc iii) -CONRR’.

Phuong én 6-2

Hop chit hodc mudi ctia hop chit nay nhu duoc mb ta trong phuong én 6-1 &

trén, trong d6, R3 va R* nhu dugc mo ta trong phuong an 3-1.
Phuong éan 6-3

Hop chét hodc mudi ctia hop chét nay nhu dugc mé ta trong phuong én 6-2 &
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trén, trong d6, R? va R* nhu duge md ta trong phuong an 4-1.
Phuong én 7-1
Hop chét hoac mubi cla hop chét nay, dugc lya chon tir nhdm bao gém:

(-)-2-(diflometyl)-8-etyl-8-(2-hydroxyetyl)-6H-spiro[ 1,6-naphtyridin-5,3'-
oxetan|-7(8H)-on,

4 4-dietyl-1,1-dimetyl-3-ox0-1,2,3,4-tetrahydroisoquinolin-6-carbonitril,
8,8-dietyl-5,5-dimetyl-7-0x0-5,6,7,8-tetrahydro-1,6-naphtyridin-2- carbonitril,

(-)-6-brom-4-etyl-4-(2-hydroxyetyl)-1,1-dimetyl-1,4-dihydroisoquinolin-
3(2H)-on,

(+)-6-brom-4-etyl-4-(2-hydroxyetyl)-1,1-dimetyl-1,4-dihydroisoquinolin-
3(2H)-on,

8,8-dietyl-7-0x0-7,8-dihydro-6H-spiro[ 1,6-naphtyridin-5,3'-oxetan]-2-

carbonitril,

8',8'-dietyl-7'-0x0-7',8'-dihydro-6'H-spiro[oxetan-3,5'-pyrido[3,4-b]pyrazin]-2'-

carbonitril,

4 4-dietyl-3-0x0-3,4-dihydro-2H-spiro[isoquinolin-1,3'-oxetan]-6-carbonitril,

6-clo-4,4-dimetyl-2H-spiro[isoquinolin-1,3'-oxetan]-3(4H)-on,

4,4-dimetyl-3-ox0-3,4-dihydro-2H-spiro[isoquinolin-1,3'-oxetan]-6-
carbonitril,

2-(diflometoxy)-8,8-dimetyl-6H-spiro[ 1,6-naphtyridin-5,3'-oxetan]-7(8H)-on,

(+)-6-clo-4-(2-hydroxyetyl)-4-metyl-2H-spiro[isoquinolin-1,3'-oxetan]-3(4H)-
on,

(-)-6-clo-4-(2-hydroxyetyl)-4-metyl-2H-spiro[isoquinolin-1,3'-oxetan]-3(4H)-
on, va

(-)-2-(diflometoxy)-8-etyl-8-(2-hydroxyetyl)-6H-spiro[ 1,6-naphtyridin-5,3'-
oxetan]-7(8H)-on.

Phuong an 7-2
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Hop chét hoac mubi ciia hop chat nay, duge lya chon tir nhém bao gom:

(-)-2-(diflometyl)-8-etyl-8-(2-hydroxyetyl)-6H-spiro[ 1,6-naphtyridin-5,3'-
oxetan]-7(8H)-on,

4,4-dietyl-1,1-dimetyl-3-ox0-1,2,3,4-tetrahydroisoquinolin-6-carbonitril,
8,8-dietyl-5,5-dimetyl-7-0x0-5,6,7,8-tetrahydro-1,6-naphtyridin-2- carbonitril,

(-)-6-brom-4-etyl-4-(2-hydroxyetyl)-1,1-dimetyl-1,4-dihydroisoquinolin-
3(2H)-on,

(+)-6-brom-4-etyl-4-(2-hydroxyetyl)-1,1-dimetyl-1,4-dihydroisoquinolin-
3(2H)-on,

8,8-dietyl-7-0x0-7,8-dihydro-6H-spiro[ 1,6-naphtyridin-5,3'-oxetan]-2-

carbonitril,

8',8'-dietyl-7'-0x0-7',8'-dihydro-6"H-spiro[oxetan-3,5'-pyrido[3,4-b]pyrazin]-2'-

carbonitril,

4,4-dietyl-3-0x0-3,4-dihydro-2H-spiro[isoquinolin-1,3'-oxetan]-6-carbonitril,
6-clo-4,4-dimetyl-2H-spiro[isoquinolin-1,3'-oxetan]-3(4H)-on,

4,4-dimetyl-3-0x0-3,4-dihydro-2H-spiro[isoquinolin-1,3'-oxetan]-6-

carbonitril,
2-(diflometoxy)-8,8-dimetyl-6H-spiro[ 1,6-naphtyridin-5,3'-oxetan]-7(8H)-on,

(-)-6-clo-4-(2-hydroxyetyl)-4-metyl-2H-spiro[isoquinolin-1,3"-oxetan]-3(4H)-

on, va

(-)-2-(diflometoxy)-8-etyl-8-(2-hydroxyetyl)-6H-spiro[ 1,6-naphtyridin-5,3'-
oxetan]-7(8H)-on.

Phuong an 7-3
Hop chét hodc mudi ctia hop chét nay, duoc lua chon tir nhém bao gém:
4 4-dietyl-3-ox0-3,4-dihydro-2H-spiro[isoquinolin-1,3'-oxetan]-6-carbonitril,
6-clo-4,4-dimetyl-2H-spiro[isoquinolin-1,3'-oxetan]-3(4H)-on,

4,4-dimetyl-3-0x0-3,4-dihydro-2H-spiro[isoquinolin-1,3'-oxetan]-6-
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carbonitril,

(+)-6-clo-4-(2-hydroxyetyl)-4-metyl-2H-spiro[isoquinolin-1,3'-oxetan]-3(4H)-

on, va

(-)-6-clo-4-(2-hydroxyetyl)-4-metyl-2H-spiro[isoquinolin-1,3'-oxetan]-3(4H)-

on.
Phuong an 7-4
Hop chit hoic mudi ctia hop chit nay, 1 hop chat
4 4-dietyl-3-0x0-3,4-dihydro-2H-spiro[isoquinolin-1,3'-oxetan]-6-carbonitril.
Phuong an 7-5
Hop chat hoic mudi ctia hop chét nay, 1a hop chat
6-clo-4,4-dimetyl-2H-spiro[isoquinolin-1,3'-oxetan]-3 (4H)-on.
Phuong an 7-6
Hop chét hodc mubi cua hop chét nay, la hop chét

4 4-dimetyl-3-0x0-3,4-dihydro-2H-spiro[isoquinolin-1,3'-oxetan]-6-

carbonitril.
Phuong an 7-7
Hop chit hozc mudi ctia hop chit nay, 1 hop chat

(+)-6-clo-4-(2-hydroxyetyl)-4-metyl-2H-spiro[isoquinolin-1,3'-oxetan]-3(4H)-

on.
Phuong én 7-8
Hop chét hodc mudi cua hop chét nay, 1a hop chét

(-)-6-clo-4-(2-hydroxyetyl)-4-metyl-2H-spiro[isoquinolin-1,3'-oxetan]-3(4H)-

on.

Mot phuong an theo sang ché bao gdm, nhung khong bi gidi han boi, cac

phuong 4n tir 8-1 dén 8-4 sau:

Phuong an 8-1
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Dang tinh thé ctia 4,4-dimetyl-3-oxo0-3,4-dihydro-2H-spiro[isoquinolin-1,3"-oxetan]-6-
carbonitril, c6 phd nhidu xa bt tia X, bao gdm cac goc 20(°) sau: 12,1, 15,6, 16,6, 21,4
va 23,4, duoc do bﬁng chiéu xa Cu-Ka (1,54184 A).

Phuong én §-2

Dang tinh thé ctia 4,4-dimetyl-3-oxo-3,4-dihydro-2H-spiro[isoquinolin-1,3"-oxetan]-6-
carbonitril, c6 phd nhifu xa bot tia X, bao gém cac goc 26(°) sau: 8,3, 12,1, 15,6, 16,6,
17,3, 20,5, 21,4, 23,4, 24,0 va 25,7, duoc do bang chiéu xa Cu-Ko. (1,54184 A).

Phuong an 8-3

Dang tinh thé cta (-)»-6-clo-4-(2-hydroxyetyl)-4-metyl-2H-spiro[isoquinolin-1,3-oxetan]-
3(4H)-on, c¢6 phd nhidu xa bot tia X, bao gdm cac goc 26(°) sau: 12,2, 15,5, 18,3,21,7 va
22,7, dugc do bang chiéu xa Cu-Ka (1,54184 A).

Phuong an 8-4

Dang tinh thé ctia (-)-6-clo4-(2-hydroxyetyl)-4-metyl-2H-spiro[isoquinolin-1,3-oxetan]-
3(4H)-on, c6 phd nhidu xa bot tia X, bao gbm cac goc 26(°) sau: 6,7, 11,1, 12,2, 13,7,
15,5,16,2, 17,0, 18,3, 21,7 va 22,7, dugc do béng chiéu xa Cu-Ka (1,54184 A).

Mot phuong 4n khac theo sang ché bao gdbm dugc phim chira hop chét theo
phuong 4n bét ky trong sb cac phuong an tir 1-1 dén phuong 4n 7-8 & trén, hodc mubi
cua nd va ta duge duge dung. Mot phuong an khac theo sang ché bao gém dugc phim
chtra dang tinh thé theo phuong 4n bét ky trong sd cac phuong 4n tir 8-1 dén phuong 4n

8-4 & trén, va ta dugc dugce dung.

Theo khia canh khac, sang ché dé cip dén dugce phaim dé phong nglra hodc didu
tri bénh hodc tinh trang dugc lua chon tir nhom gém tiéu tién khong kiém soét do tdng
ap luc (SUI), tiéu tién khong kiém soat dang hdn hgp (MUI) va ching son phén, chira
hop chit theo phuong 4n bét ky trong s6 cac phuong an tir 1-1 dén phuong 4n 7-8 & trén,
hodc mubi ctia nd. Theo khia canh khéc, sang ché @& cap dén duoc phém dé phong ngtra
hoac diéu tri bénh hoac tinh trang dugc lya chon tir nhdm gém suy nhugc va ching thiéu
co, chita hop chit theo phuong 4n bét ky trong s6 cac phuong 4n tlr 1-1 dén phuong 4n
7-8 & trén, hoac mudi cta nd. Theo khia canh khéc, sang ché dé cap dén duoc phém dé

phong ngira hodc didu tri bénh phdi tic nghén man tinh (COPD), chira hop chit theo
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phuong 4n bt ky trong sb cac phuong an tir 1-1 dén phuong 4n 7-8 & trén, hodc mubi
cua no. Theo khia canh khéc, sang ché dé cap dén duoc phém dé phong ngtra hodc diéu
tri hoi ching suy mon va/hodac hao mon co gdy ra bdi suy tim, ung thu, hodc bénh than
mén tinh/thAm tach, chira hop chét theo phuong 4n bit ky trong s cac phuong 4n tir 1-
1 dén phuong an 7-8 & trén, hodc mudi ctia n6. Theo khia canh khac, sang ché dé cap
dén duoc phdm dé phong ngira hodc diéu tri bénh hodc tinh trang dugc lua chon tir nhém
gdém xo cung cot bén teo co (ALS), bénh teo co tiy séng (SMA), bénh nhuoc co va
bénh thudc vé co, chira hop chét theo phuong 4n bt ky trong sb cac phuong an tir 1-1
dén phuong 4n 7-8 & trén, hosic mudi ctia né. Theo khia canh khac, sing ché dé cap dén
duoc phém dé phong nglra hodc didu tri bénh hodc tinh trang dugc lya chon tir nhém
gbm rdi loan chitc ning co sau ton thuong tiy séng (SCI) va rdi loan chirc ning co sau
d6t quy, chira hop chét theo phuong an bét ky trong s cac phuong an tir 1-1 dén phuong
an 7-8 & trén, hodc mubi ctia né. Theo khia canh khac, sang ché @ cap dén duoc phém
dé phong ngira hodc didu tri bénh hodc tinh trang dugc lwa chon tir nhém gdm bénh
mach mau ngoai vi, bénh ddong mach ngoai vi, nhiing thiéu hut lién quan dén phuc hoi,
hoi ching chuyén héa, bénh béo phi, yéu co do may thd va hdi ching mét maéi méan tinh,
chira hop chét theo phuong an bit ky trong sb cac phuong an tir 1-1 dén phuong an 7-8
& trén, hodc mudi cua no.

Theo khia canh khéc, sang ché dé cap dén duoc pham dé phong ngira hozc didu
tri bénh hoéc tinh trang dugc lua chon tir nhom gém tiéu tién khong kiém soat do tang
ap luc (SUI), tiéu tién khong kiém soat dang hdn hgp (MUI) va ching sén phén, chira
dang tinh thé theo phuong an bat ky trong s6 céc phuong an tir 8-1 dén phuong 4n 8-4
& trén. Theo khia canh khéc, sang ché dé cap dén dugc pham dé phong ngira hodc didu
tri bénh hodc tinh trang duoc lua chon ti nhém gém suy nhuoc va ching thiéu co, chira
dang tinh thé theo phuong 4n bét ky trong sb cac phuong 4n tir 8-1 dén phuong 4n 8-4
& trén. Theo khia canh khéc, sang ché dé cap dén dugc pham dé phong ngira hodc diéu
tri bénh phdi tic nghén mén tinh (COPD), chita dang tinh thé theo phuong 4n bét ky
trong s6 cac phuong 4n tir 8-1 dén phurong 4n 8-4 & trén. Theo khia canh khac, sang ché
d& cap dén dugc phim dé phong ngira hodc didu tri hdi chiing suy mon va/hodc hao mon
co gay ra bdi suy tim, ung thu, hodc bénh than man tinh/thAm tach, chtra dang tinh thé

theo phuong 4an bat ky trong s6 cac phuong an tir 8-1 dén phuong 4n 8-4 & trén. Theo
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khia canh khac, sang ché d& cap dén dugce phidm dé phong ngira hodc diéu tri bénh hodc
tinh trang dugc lua chon th nhom gém X0 cing cdt bén teo co (ALS), bénh teo co tuy
sdng (SMA), bénh nhuoc co va bénh thudc vé co, chira dang tinh thé theo phuong an
bat ky trong s cac phuong 4n tir 8-1 dén phuong an 8-4 & trén. Theo khia canh khéc,
sang ché dé cap dén duoc phdm dé phong ngira hodc diéu tri bénh hoic tinh trang duoc
lva chon tir nhém gdm rdi loan chirc ning co sau ton thuong tiy sdng (SCI) va rdi loan
chirc nang co sau dot quy, chira dang tinh thé theo phuong dn bét ky trong s6 cac phuong
4n tir 8-1 dén phuong 4an 8-4 & trén. Theo khia canh khéac, sang ché dé cap dén duoc
phdm dé phong ngira hodc didu tri bénh hodc tinh trang dugc lva chon tir nhém gém
bénh mach mau ngoai vi, bénh dong mach ngoai vi, nhiing thiéu hut lién quan dén phuc
hdi, hoi ching chuyén héa, bénh béo phi, yéu co do may thé va hoi chimg mét méi mén
tinh, chtta dang tinh thé theo phuong 4n batky trong sd cac phuong an tir 8-1 dén phuong

an 8-4 ¢ trén.

Phén m6 t& séng ché boc 16 viée st dung hop chat theo phuong an bt ky trong
s6 céc phuong an tir 1-1 dén phuong 4an 7-8 & trén, hodc mudi cta né trong san xuét
duoc phém dé phong ngtra hoac diéu tri bénh hoac tinh trang dugc lua chon tir nhém
¢dm tidu tién khong kiém soat do ting ap luc (SUT), tidu tién khong kiém soét dang hdn
hop (MUI) va chiing sén phan. Phén mo ta sang ché boc 16 viéc str dung hop chét theo
phuong 4n bét ky trong sé cac phuong an tir 1-1 dén phuong 4n 7-8 & trén, hoic mubi
cuia nd trong san xudt dugc phérn dé phong nglra hoac diéu tri bénh hodc tinh trang duogc
Iua chon tir nhém g@)m suy nhuoc va ching thiéu co. Phan mo ta sang ché bdc 10 viéc
str dung hop chét theo phuong an bt ky trong sb cac phuong én tir 1-1 dén phuong an
7-8 & trén, hodc mudi cta né trong san xuat duogc pham dé phong ngira hodc diéu tri
bénh phdi tic nghdn man tinh (COPD). Phan mé ta sang ché boc 16 viéc st dung hop
chét theo phuong an bét ky trong s6 céc phuong an tir 1-1 dén phuong 4n 7-8 & trén,
hodc mudi ctia n6 trong san xuét duoc phdm dé phong ngira hogc didu tri hoi chtng suy
mon va/hodc hao mon co gy ra bdi suy tim, ung thu, hodc bénh thin mén tinh/thdm
tach. Phin md ta séang ché boc 16 viée sir dung hop chat theo phuong én bét ky trong sb
céc phuong 4n tir 1-1 dén phuong an 7-8 & trén, hoic mubi ctia né trong san xuat duge
phém dé phong ngtra hodc diéu tri bénh hoic tinh trang duoc lua chon tir nhdm gém X0

cung ¢t bén teo co (ALS), bénh teo co tuy séng (SMA) va bénh nhuoc co, bénh thudc
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v& co. Phdn md ta sang ché boc 16 viée sir dung hop chat theo phuong 4n bat ky trong
s6 cac phuong an tir 1-1 dén phuong 4n 7-8 & trén, hodc mudi cia nd trong san xuat
duoc phém dé phong ngtra hodc diéu tri bénh hoic tinh trang dugc lya chon tir nhém
gdm ri loan chirc ning co sau t6n thuong tuy sdng (SCI) va r6i loan chirc nang co sau
d6t quy. Phdn mo ta sang ché boc 16 viée st dung hop chét theo phuong 4n bét ky trong
sd cac phuong 4n tir 1-1 dén phuong an 7-8 & trén, hodc mudi ciia né trong san xut
duoc phérn dé phong ngtra hodc diéu tri bénh hodc tinh trang duoc lya chon tir nhém
gém bénh mach mau ngoai vi, bénh dong mach ngoai vi, nhiing thiéu hut lién quan dén
phuc hdi, hoi chirmg chuyén héa, bénh béo phi, yéu co do may thé va hdi ching mét moi

man tinh.

Phin mb ta sang ché boc 16 vide st dung dang tinh thé theo phuong an bat ky
trong s cac phuong 4n tir 8-1 dén phuong én 8-4 ¢ trén trong san xuét duoc phdm dé
phong ngtra hodc diéu tri bénh hodc tinh trang duogc lua chon tir nhém g@)m tiéu tién
khong kiém soat do ting ép luc (SUI), tiéu tién khong kiém soat dang hdn hop (MUI)
va chimg sén phan. Phan moé ta sang ché boc 16 viée sir dung dang tinh thé theo phuong
an bét ky trong sb cac phuong an tir 8-1 dén phuong 4n 8-4 & trén trong san xuat duge
pham dé phong ngira hozc diéu tri bénh hoac tinh trang duoc lya chon tir nhém gbm suy
nhuoc va ching thiéu co. Phdn mé ta sang ché boc 16 viée str dung dang tinh thé theo
phuong an bét ky trong s6 céc phuong 4n tir 8-1 dén phuong 4n 8-4 & trén trong san Xuét
duoc phim dé phong ngtra hodc diéu tri bénh phdi thc nghén min tinh (COPD). Phan
mo ta sang ché boc 16 viéc str dung dang tinh thé theo phuong an bét ky trong sb cac
phuong 4n tir 8-1 dén phuong 4n 8-4 & trén trong san xuét duge phdm dé phong ngira
hodc diéu tri hoi ching suy mon va/hodc hao mon co gdy ra béi suy tim, ung thu, hodc
bénh than mén tinh/thdm tach. Phin mo ta séng ché boc 16 viée st dung dang tinh thé
theo phuong an bat ky trong sd cac phuong 4n tir 8-1 dén phuong 4n 8-4 & trén trong
san xudt duoc phém dé phong ngtra hodc diéu tri bénh hodc tinh trang dugc lya chon tir
nhém gdém xo cimg cot bén teo co (ALS), bénh teo co tiy séng (SMA) va bénh nhuoc
co, bénh thudc vé co. Phan mé ta sang ché boc 16 viée sir dung dang tinh thé theo phuong
an bt ky trong s6 céc phuong an tir 8-1 dén phuong 4n 8-4 & trén trong sén xuat duoc
phém dé phong ngira hoic diéu tri bénh hoc tinh trang duoc lua chon tir nhém gdm rdi

loan chirc ning co sau ton thuong tiy séng (SCI) va rdi loan chirc nang co sau dot quy.
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Phan mé t4 sang ché boc 16 viéce str dung dang tinh thé theo phuong 4n bét ky trong sb
céc phuong an tur 8-1 dén phuong 4n 8-4 & trén trong san xuét duoc phdm dé phong
ngua hoac diéu tri bénh hodc tinh trang dugc Iua chon tir nhém gém bénh mach mau
ngoai vi, bénh ddng mach ngoai vi, nhiing thiéu hut lién quan dén phuc hi, hdi ching

chuyén hoa, bénh béo phi, yéu co do méay thd va hoi chimg mét moi man tinh.

Phén mé ta sang ché boc 16 viée st dung hop chét theo phuong 4n bt ky trong
s6 cac phuong 4n tir 1-1 dén phuong 4n 7-8 & trén, hoic mudi cia nd dé phong ngira
hodc diéu tri bénh hoic tinh trang dugc lua chon tir nhém gdm tidu tién khong kiém soat
do tang &p luc (SUT), tiéu tién khong kiém soat dang hdn hop (MUI) va chitng sén phan.
Phin mé ta sang ché boc 16 viée str dung hop chét theo phuong dn bat ky trong sb cac
phuong an tir 1-1 dén phuong 4n 7-8 & trén, hozc mudi ctia né dé phong ngira hoac diéu
tri bénh hodc tinh trang dugc lua chon tir nhom gém suy nhuoc va chung thiéu co. Phan
mo ta sang ché boc 16 viée sir dung hop chit theo phuong an bat ky trong s6 cac phuong
4n tr 1-1 dén phuong 4n 7-8 & trén, hodic mudi ctia né dé phong ngira hogc diéu tri bénh
phdi thc nghén mén tinh (COPD). Phdn mo ta sang ché boc 1§ viée sir dung hop chat
theo phuong 4n bat ky trong s& céc phuong 4n tir 1-1 dén phuong an 7-8 & trén, hodc
mubi ctia n6 dé phong ngira hoic diéu tri hoi ching suy mon va/hodc hao mon co gdy
ra béi suy tim, ung thu, hodc bénh than man tinh/thAm tach. Phin mé ta sang ché boc 10
viée str dung hop chat theo phuong 4n batky trong sb cac phuong an tir 1-1 dén phuong
4n 7-8 & trén, hoic mudi ctia n6 d phong ngira hodc didu tri bénh hoic tinh trang dugce
lua chon tir nhém gdm xo cimg cot bén teo co (ALS), bénh teo co tly séng (SMA), bénh
nhuoc co va bénh thudc vé co. Phan md ta sang ché boc 16 viée sir dung hop chét theo
phuong 4n bét ky trong s& cac phuong 4n tir 1-1 dén phuong 4n 7-8 & trén, hodc mudi
cha no dé phong ngtra hoac diéu tri bénh hodc tinh trang dugc lya chon tr nhém gém
rdi loan chirc nang co sau tén thuong tiy séng (SCI) va réi loan chirc ning co sau dot
quy. Phin mé ta sang ché boc 16 viée sir dung hop chét theo phuong 4n bét ky trong 50
céc phuong 4n tir 1-1 dén phuong 4n 7-8 & trén, hoac mudi ctia né dé phong nglra hodc
diéu tri bénh hodc tinh trang duoc lua chon tr nhém gé)m bénh mach méu ngoai vi, bénh
ddng mach ngoai vi, nhiing thiéu hut lién quan dén phuc hoi, hoi ching chuyén hoa,

bénh béo phi, yéu co do may tho va hoi chiing mét moi man tinh.

Phin mb ta séng ché bdc 16 viée st dung dang tinh thé theo phuong 4n bat ky
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trong sb cac phuong an tir 8-1 dén phuong 4n 8-4 & trén dé phong ngira hoic diéu tri
bénh hodc tinh trang dugc lua chon tir nhom gém tiéu tién khong kiém soat do tang ap
luc (SUI), tidu tién khong kidm soat dang hdn hop (MUI) va chimg sén phan. Phan mo
ta sang ché boc 10 viée str dung dang tinh thé theo phuong 4n bét ky trong sé cac phuong
4n tr 8-1 dén phuong én 8-4 ¢ trén dé phong ngtra hoac diéu tri bénh hoic tinh trang
duoc lua chon tir nhém gdm suy nhuoc va ching thidu co. Phin mé ta sang ché boc 16
viée str dung dang tinh thé theo phuong 4n bt ky trong s6 cac phuong an tir 8-1 dén
phuong 4n 8-4 & trén dé phong ngira hodc diéu tri bénh phdi tic ngh&n man tinh (COPD).
Phan mb ta sang ché boc 16 viée st dung dang tinh thé theo phuong 4n bat ky trong 5O
céc phuong 4n tir 8-1 dén phuong an 8-4 & trén dé phong ngira hodc diéu tri hoi ching
suy mon va/hoac hao mon co gdy ra bdi suy tim, ung thu, hoac bénh than méan tinh/thAm
tach. Phan mo ta sang ché boc 16 viée st dung dang tinh thé theo phuong 4n bat ky trong
s6 cac phuong an tir 8-1 dén phuong 4n 8-4 & trén dé phong ngira hodc didu tri bénh
hoac tinh trang dugc lua chon tr nhém gém X0 cing cOt bén teo co (ALS), bénh teo co
tiy séng (SMA), bénh nhuoc co va bénh thudc vé co. Phan mé ta sang ché boc 16 viée
str dung dang tinh thé theo phuong 4n bit ky trong s6 cac phuong 4n tir 8-1 dén phuong
4n 8-4 & trén dé phong ngtra hoac diéu tri bénh hodc tinh trang dugc lua chon tir nhom
gdm r6i loan chirc ning co sau tén thuong tiy sdng (SCI) va rdi loan chitc ning co sau
d6t quy. Phan md ta sang ché boc 16 viée sir dung dang tinh thé theo phuong 4n bat ky
trong s6 cac phuong 4n tir 8-1 dén phuong 4n 8-4 & trén dé phong ngira hodc diéu tri
bénh hodc tinh trang dugc lya chon tir nhém gém bénh mach méu ngoai vi, bénh dong
mach ngoai vi, nhiing thiéu hut lién quan dén phuc hoi, hdi chiing chuyén hda, bénh béo

phi, yéu co do may thd va hoi chirng mét moi mén tinh.

Phan mb ta sang ché boc 16 phuong phap dé phong ngira hodc diéu tri bénh hozc
tinh trang duoc lwa chon tir nhém gém tiéu tién khong kiém soat do tang ap luc (SUI),
tiéu tién khong kiém soat dang hdn hop (MUT) va chimg sén phan, bao gdm budc dung
cho dbi twong mdt lugng hiéu qua ctiia Hop chét theo phuong 4n bit ky trong s6 cac
phuong an tir 1-1 dén phuong 4n 7-8 & trén, hodc mudi clia né. Phan mé ta sang ché boc
16 phuong phap dé phong ngira hodc diéu tri bénh hoic tinh trang duge lua chon tir nhém
gdm suy nhugc va chimg thiéu co, bao gdm budc dung cho ddi tuong mdt luong hidu

qua ctia Hop chit theo phuong 4n bét ky trong sé cac phuong an tir 1-1 dén phuong 4n
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7-8 & trén, hodc mudi ctia né. Phin mé ta sang ché boc 16 phuong phap dé phong ngira
hodc didu tri bénh phdi tic nghén mén tinh (COPD), bao gdm budce dung cho doi tuong
mdt luong hiéu qua cia Hop chét theo phuong an bét k¥ trong s6 cac phuong an tir 1-1
dén phuong an 7-8 & trén, hozc mudi cta nd. Phin md ta sang ché boce 16 phuong phép
dé phong ngira hodc diéu tri hdi chimg suy mon va/hodc hao mon co gay ra boi suy tim,
ung thu, hodc bénh thdn man tinh/thdm tich, bao gdm budc dung cho dbi twong mot
luong hiéu qua ctia hop chét c6 cong thic (I), hodc mudi ctia nd. Phin mo ta sang ché
bde 10 phuong phap dé phong ngira hoic diéu tri bénh hoic tinh trang duoc lua chon tur
nhém gdm xo cimg cdt bén teo co (ALS), bénh teo co tiry sdng (SMA), bénh nhuoc co
va bénh thudce vé co, bao gém budc dung cho dbi tuong mot lugng hiéu qua cta Hop
chét theo phuwong 4n bt ky trong sb cac phuong an tir 1-1 dén phuong 4n 7-8 & trén,
hodc mudi ciia né. Phin mé ta sang ché boc 16 phuong phap dé phong ngira hoic diéu
tri bénh hodc tinh trang duoc lua chon tr nhém gém 161 loan chirc ning co sau tén
thuong tiy sdng (SCI) va réi loan chirc ning co sau dot quy, bao gdm bude ding cho
d6i tugng mot luong hidu qua ctia Hop chét theo phuong 4n bat ky trong s& cac phuong
an tr 1-1 dén phuong 4n 7-8 & trén, hodc mudi ctia no. Phin mé ta sang ché boc 16
phuong phéap dé phong ngtra hodc diu tri bénh hoic tinh trang duoc lwa chon tir nhém
gdm bénh mach mau ngoai vi, bénh dong mach ngoai vi, nhing thiéu hut lién quan dén
phuc hoi, hoi ching chuyén héa, bénh béo phi, yéu co do may thd va hdi chimg mét moi
mén tinh, bao gdm budc ding cho dbi tugng mét lugng hiéu qua cia Hop chat theo
phuong 4n bét ky trong sb cac phuong an tir 1-1 dén phuong an 7-8 & trén, hodc mubi
cua no.

Phan mé ta sang ché boc 16 phuwong phap dé phong ngira hozc diéu tri bénh hodc
tinh trang duoc lua chon tir nhém gdm tiéu tién khong kiém soét do ting &p luc (SUD),
tiéu tién khong kidm soat dang hdn hop (MUI) va chimg sén phan, bao gdm bude ding
cho d8i twong mot lwong hiéu qua ctia dang tinh thé theo phuong 4n bat ky trong s cac
phuong 4n tir 8-1 dén phuong 4n 8-4 & trén. Phin mo ta séng ché boc 16 phuong phap
dé phong ngira hozc didu tri bénh hoc tinh trang dugc lwa chon tir nhém gdm suy nhuoc
va chimg thiéu co, bao gdm bude dung cho dbi tugng mot luong hiéu qua cua dang tinh
thé theo phuong 4n bét ky trong sd cc phuong én tir 8-1 dén phuong 4n 8-4 & trén. Phén

md ta sang ché boc 16 phuong phap dé phong ngira hodc diéu tri bénh phdi tic nghén
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mén tinh (COPD), bao gém bude ding cho ddi twong mdt lwong hiéu qua ctia dang tinh
thé theo phuong 4n bét ky trong s6 cac phuong an tir 8-1 dén phuong 4n 8-4 & trén. Phan
md ta sang ché bdc 16 phuong phép dé phong ngira hodc didu tri hoi chimg suy mon
va/hodc hao mon co géy ra bdi suy tim, ung thu, hodc bénh than man tinh/thdm téach,
bao gém bude dung cho ddi tuong mot lwong hiéu qua cta dang tinh thé theo phuong
an bat ky trong sd cac phuong 4n tir 8-1 dén phuong 4n 8-4 & trén. Phan mo ta sang ché
boc 16 phuong phép aé phong ngtra hodc diéu tri bénh hoac tinh trang duoc lua chon tu
nhém gdm xo cimg ¢dt bén teo co (ALS), bénh teo co tiry séng (SMA), bénh nhuoc co
va bénh thudc vé co, bao gém budc dung cho dbi tuong mdt luong hi€u qua cua dang
tinh thé theo phuong 4n bét ky trong s cac phuong 4n tir 8-1 dén phuong 4n 8-4 & trén.
Phan m ta sang ché boc 16 phuong phép dé phong ngira hodc didu tri bénh hogc tinh
trang dugc lua chon tir nhém gdm rdi loan chirc nang co sau ton thuong tiy sdng (SCI)
va rbi loan chuc nang co sau dot quy, bao gém bude dung cho dbi twong mot luong hiéu
qua ctia dang tinh thé theo phuong an bit ky trong s cac phuong an tir 8-1 dén phuong
an 8-4 & trén. Phan mo ta sang ché boc 16 phuong phap dé phong ngira hodc didu tri
bénh hodc tinh trang dugc lya chon tir nhém gém bénh mach méu ngoai vi, bénh dong
mach ngoai vi, nhiing thiéu hut lién quan dén phuc hdi, hoi chiing chuyén héa, bénh béo
phi, yéu co do may thé va hdi chimg mét moi man tinh, bao gdm bude ding cho dbi
tugng mot luwong hidu qua ctia dang tinh thé theo phuong an bat ky trong sb cac phuong

an tir 8-1 dén phuong an 8-4 & trén.

Theo khia canh khac, sang ché d& cap dén hop chét theo phuwong 4n bat ky trong
sO cac phuong 4n tir 1-1 dén phuong 4n 7-8 & trén, hodc mudi ctia n6, dé sir dung trong
phong nglra hodc diéu tri bénh hoac tinh trang dugc lya chon tor nhom gém tiéu tién
khong kiém soat do tang ap luc (SUI), tiéu tién khong kiém soét dang hdn hop (MUT)
va chimg sén phéan. Theo khia canh khac, séng ché d& cip dén hop chit theo phuong 4n
bat ky trong s cac phuwong 4n tir 1-1 dén phuong 4n 7-8 & trén, hodc mudi ciia no, dé
st dung trong phong nglra hoac diéu tri bénh hodc tinh trang dugc Iya chon tr nhém
gdm suy nhuoc va ching thidu co. Theo khia canh khac, sang ché dé cap dén hop chét
theo phuong 4n bat ky trong sé céc phuong an tir 1-1 dén phuong an 7-8 & trén, hoic
mubi ctia n6, dé str dung trong phong ngira hoac diéu tri bénh phdi tic nghén mén tinh

(COPD). Theo khia canh khic, sang ché dé cap dén hop chét theo phuong an bét ky
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trong s6 cac phuong 4n tir 1-1 dén phuong an 7-8 & trén, hodc mudi ctia né, dé str dung
trong phong ngira hoic diéu tri hdi chimg suy mon va/hodc hao mon co giy ra boi suy
tim, ung thu, hodc bénh thdn mén tinh/thim tach. Theo khia canh khéc, sang ché dé cap
dén hop chét theo phuong an bat ky trong sb cac phwong an tir 1-1 dén phuong an 7-8
O trén, hodc mudi cla no, dé st dung trong phong ngtra hoac diéu tri bénh hodc tinh
trang duoc lua chon tir nhém gdm xo cing cot bén teo co (ALS), bénh teo co tiy sdng
(SMA), bénh nhuoc co va bénh thude vé co. Theo khia canh khéc, sang ché dé cap dén
hop chét theo phuong 4n bit k¥ trong sé céc phuwong 4n tir 1-1 dén phuong an 7-8 & trén,
hodc mubi ctia no, dé sir dung trong phong ngira hoic diéu tri bénh hozc tinh trang duge
lwa chon tir nhém gdm rdi loan chirc ning co sau tn thuong tuy séng (SCI) va rdi loan
chrc ning co sau dot quy. Theo khia canh khac, sang ché dé cap dén hop chét theo
phuong 4n bét ky trong s6 cac phuong an tir 1-1 dén phuong 4n 7-8 & trén, hodc mubi
ctia nd, dé st dung trong phong ngira hodc didu tri bénh hodc tinh trang duge lya chon
tir nhém gém bénh mach mau ngoai vi, bénh dong mach ngoai vi, nhiing thiéu hut lién
quan dén phuc héi, hoi chimg chuyén hoa, bénh béo phi, yéu co do méy thé va hoi ching
mét moi man tinh.

Theo khia canh khéc, sang ché dé cip dén dang tinh thé theo phuong an bét ky
trong s6 cac phuong an tir 8-1 dén phuong 4n 8-4 & trén, dé sir dung trong phong ngira
hodc diéu tri bénh hodc tinh trang dugc lua chon tir nhom gém tiéu tién khéng kiém so4t
do tang 4p luc (SUI), tiéu tién khong kiém soat dang hdn hop (MUT) va chimg sén phan.
Theo khia canh khac, sang ché d& cip dén dang tinh thé theo phuwong an bét ky trong s6
céc phuong 4n tir 8-1 dén phuong 4n 8-4 & trén, dé sir dung trong phong ngira hoic diéu
tri bénh hoéc tinh trang dugc lya chon tir nhom gém suy nhugc va ching thiéu co. Theo
khia canh khéc, sang ché dé cap dén dang tinh thé theo phuong an bét ky trong sb cac
phuong an tir 8-1 dén phuong 4n 8-4 & trén, dé str dung trong phong ngira hodc didu tri
bénh phdi tic ngh&n mén tinh (COPD). Theo khia canh khac, sang ché dé cap dén dang
tinh thé theo phuong 4n bét ky trong s cic phuong 4n tir 8-1 dén phuong an 8-4 & trén,
dé str dung trong phong ngira hodc diéu tri hoi ching suy mon va/hodc hao mon co gy
ra boi suy tim, ung thu, hodc bénh than mén tinh/thAm tach. Theo khia canh khac, sing
ché dé cap dén dang tinh thé theo phuong 4n bat ky trong sb cac phuong an tir 8-1 dén

phuong &n 8-4 & trén, dé su dung trong phong ngtra hodc diéu tri bénh hodc tinh trang
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duoc Iya chon tir nhom gdm xo cimg cdt bén teo co (ALS), bénh teo co ty séng (SMA),
bénh nhuoc co va bénh thude vé co. Theo khia canh khéc, sang ché dé cap dén dang tinh
thé theo phuong 4n bat ky trong s6 cc phwong 4n tir 8-1 dén phuong 4n 8-4 & trén, dé
sit dung trong phong ngtra hoac didu tri bénh hodc tinh trang dugc lva chon tir nhém
gdm rdi loan chirc ning co sau ton thuong tiy séng (SCI) va r6i loan chiic ning co sau
dot quy. Theo khia canh khéc, sang ché dé cap dén dang tinh thé theo phuong &n bét ky
trong s6 cac phuong 4n tir 8-1 dén phuong 4n 8-4 & trén, dé stir dung trong phong ngira
hodc diéu tri bénh hoic tinh trang dugc lya chon tir nhom gém bénh mach méau ngoai
vi, bénh dong mach ngoai vi, nhing thiéu hut lién quan dén phuc hdi, héi chimg chuyén

hoa, bénh béo phi, yéu co do may thd va hdi ching mét moi man tinh.
Ngoai ra, mot phuong &n theo sang ché duoc mo ta dudi day.

Phuong an (1): Hop chét c¢6 cong thire (I”) hodc mudi ciia nd

trong do,
X!1a C-R" ho#c N;
X?1a C-R"? hoac N;
R!''1a i) H, ii) halogen, iii) ~CN, hoac iv) -O-C1- alkyl;
R!?1a H hoic halogen;

R! 1a i) H, ii) C1 alkyl thy y dugc thé bing mdt hodc nhiéu phan tir thé dugc
Iira chon ddc 14p tir nhém gdém halogen va pyrazolyl, iii) Ca.¢ alkenyl, hodc iv) -OR;

R21a1) C1.6 alkyl tily y duge thé bing mot hodc nhidu phén tir thé dugce luya chon
déc 1ap tir nhém gdm -OR?, halogen, -COOR?, -CONR2'R?2, pheny! tily ¥ dugc thé bang

mdt hodc nhiéu phén tir thé dugc Iua chon doc lap tir G', va heteroaryl, trong d6 mdi
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mot heteroaryl duoc lua chon doc 14p tir nhém gdm pyridyl, pyrazolyl, imidazolyl,
thiazolyl, thiadiazolyl, thienyl, oxazolyl, isoxazolyl, v triazolyl, va trong d6 mdi mot
heteroaryl tily ¥ duoc thé bang mot hodc nhidu phan tir thé dugc lwa chon doc lap tir G2,
ii) Ca-6 alkenyl, iii) Ca- alkynyl, iv) -OR?, v) -NR*R?*, vi) -COOR?, hoic vii) phenyl;

mdi mdt R?! doc 14p 1a H hoidc Ci.6 alkyl;

mdi mot R2 doc 1ap 1a i) Ci6 alkyl tiy v duge thé bang mot hodc nhidu phan tir

thé phenyl, hoc ii) phenyl;

R2 1a i) H hoc ii) C1 alkyl tiy y duoc thé bing mét hodc nhiéu phan tir thé —
OH;

R241a 1) Cr alkyl tiy y duoc thé biang mét hodc nhiéu phan tir thé phenyl, trong
d6 phan tir thé phenyl tury y doc 14p duoc thé bang mot hodc nhidu phan tir thé halogen,
ii) Cs.8 xycloalkyl tiry y dugc thé bing mot hodc nhiéu phan tir thé Ci.6 alkyl, iii) phenyl
tly v duoc thé bang mot hodc nhiéu phan tir thé halogen, hodc iv) tetrahydropyranyl;

hoéac

R! va R2, ciing v&i cacbon ma cic gbe ndy duoc gan voi nd, tao ra vong 4-
piperidin hoac vong 4-tetrahydropyran, trong d6 vong 4-piperidin tuy y duoc thé bang
mot hodc nhidu phan tir thé duoc lua chon tir nhém gdm -SO»-(Ci6 alkyl) va -COORY;

R3 va R* doc 1ap 1a 1) C13 alkyl tdy ¥ duoc thé bing mot hodc nhidu phan tir thé
duoc lya chon ddc lap tor nhém gém halogen va —OH, hoac ii) Ca¢ alkenyl tuy y duoc
thé béng mot hoac nhiéu phﬁn tir thé duoc lya chon doc 14p tr nhém gém -OH va
heteroaryl, trong d6 mdi mot heteroaryl duge lua chon doc 1ap tir nhom gdm pyrazolyl
va thienyl, va trong d6 m&i mot heteroaryl tiy v doc 1ap duoc thé bang mot hozc nhidu

phén tir thé Ci.6 alkyl; hodc
R3 vaR*, ciing v&i cacbon ma cac gbe niy duoc gén véi nd, tao ra vong 3-oxetan;
RS 12 1) H, ii) Ci alkyl thy ¥ duoc thé bang mot hodc nhiéu -O-(Ci-6 alkyl) phan
tr thé, iii) -O-(C1.6 alkyl), iv) halogen, v) -COO-(C1.¢ alkyl), hodc vi) Cs.g xycloalkyl;
R€ 1a 1) H, ii) C1.6 alkyl tiy y duoc thé bing mot hodc nhiéu phan tir thé dugc
lya chon ddc lap tir nhom gém -O-(Ci alkyl tuy y dugc thé béng mdt hoac nhiéu phﬁn
ttr thé halogen) va halogen, iii) -OH, iv) -O-(Ci alkyl tiy y duoc thé bang mot hoic
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nhiéu phdn tir thé halogen), v) halogen, vi) -CN, vii) -S-(C1.¢ alkyl), viii) C3-s xycloalkyl,
ix) -NRR®, hoic x) Ca- alkenyl,

mdi mot G doc lap 1a i) halogen, ii) -COORY, iii) -CONRR’, iv) -OH, v) Ci-
alkyl tuy y duoc thé béng mot hodc nhiéu phf‘?m tr thé duge lua chon tir nhém gém -OH
va halogen, hodc vi) -O-(C1.s alkyl tily ¥ duoc thé bing mét hodc nhiéu phdn tir thé duoc

lua chon tir nhém gébm -OH va halogen);

mdi mot G2 ddc 14p 1a i) halogen, ii) Ci-6 alkyl tuy y duoc thé bé“lng mot hoac
nhiéu phan tir thé duoc lra chon tir nhém gém -OH va halogen hodc iii) -CONRR; va

mdi mdt R® dde 1ap 1a H hodc Ci- alkyl,

v6i didu kién hop chit néu trén khong phai 1a metyl 1,1-dialyl-3-ox0-2,4-

dihydroisoquinolin-4-carboxylat hodc mubi ctia né.

Phuong 4n (2): Hop chat theo phuong 4n (1), hozc mudi cta nd, trong d6 X' 1a

C-R!.

Phuong 4n (3): Hop chét theo phuong an (1) hoic (2), hoic mudi ctia no, trong
do R Ia H.

Phuong an (4): Hop chit theo phuong an (1), hodc mudi cta né, trong d6 X! 1a

Phuong 4n (5): Hop chét theo phuong an bat ky trong s cac phuong an tir (1)

dén (4), hodc mudi ctia nd, trong d6 X2 1a C-R!2,

Phuong 4n (6): Hop chat theo phuong 4n (5), hodc mudi cia né, trong d6 R'? 1a

Phuong 4n (7): Hop chat theo phuong 4n bat ky trong sd cac phwong an tir (1)
dén (4), hoic mudi ctia nd, trong d6 X? 1a N,

Phuong 4n (8): Hop chit theo phuong 4n bét ky trong sd céc phuong an tir (1)
dén (7), hodc mudi cta né, trong d6 R 14 i) H hodc ii) C16 alkyl tuy y duoc thé bang
mdt hodc nhiéu phan tir thé halogen.

Phuong 4n (9): Hop chét theo phuong 4n bat ky trong s6 cac phuong an tir (1)

dén (7), hoac mudi cuia né, trong d6 R 1a Ci. alkyl.
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Phuong an (10): Hop chat theo phuong an bét ky trong s6 cac phuong an tir (1)
dén (9), hodc mubi cia né, trong d6 R? 1a i) Ci6 alkyl ty y duge thé bang mot hodc
nhiéu phﬁn tir thé duoc lua chon doc lap tr nhém gém -OR", halogen, -COORY, -
CONR2!R?2, phenyl tiy ¥ dugc thé bing mét hodc nhiéu phéan tir thé duoc lua chon doc
lap tir G!, va heteroaryl, trong d6 mdi mot heteroaryl duge Iva chon doc 14p tir nhém
gbm pyridyl, pyrazolyl, imidazolyl, thiazolyl, thiadiazolyl, thienyl, oxazolyl, isoxazolyl,
va triazolyl, va trong d6 mdi mot heteroaryl tiy y dugc thé bang mot hoac nhiéu phan
tir thé duoc lua chon ddc 1ap tir G2, ii) Ca alkenyl, iii) Ca-s alkynyl, iv) -OR?, v) -
NRZ*R?*, hoic vi) phenyl;

mdi mot R?! doc 14ap 1a H hoic Ci alkyl;

mdi mot R2 doc 1ap 12 i) Cis alkyl thy ¥ duge thé bang mét hodc nhiéu phan tir
thé phenyl, hoic ii) phenyl;

R 1a i) H hodc ii) C16 alkyl tiry y duge thé bing mot hodc nhiéu phan tir thé —
OH;

R2*1a1) C16 alkyl tiry y duoc thé bing mot hodc nhidu phan tir thé phenyl, trong
d6 phan tir thé phenyl tiy y doc lap duge thé bing mot hodc nhiéu phén tir thé halogen,
ii) C3.5 xycloalkyl thy y duoc thé bing mot hodc nhidu phan tir thé Ci alkyl, iii) phenyl
thy v duoc thé bang mot hodc nhidu phan tir thé halogen, hodc iv) tetrahydropyranyl;

mdi mdt G' doc 1ap 1a i) halogen, ii) -COORY, iii) -CONRR, iv) -OH, v) Ci-6
alkyl tly ¥ duoc thé bing mét hodc nhidu phin tir thé dugc lua chon tir nhém gdm -OH
va halogen, hodc vi) -O-(C1.¢ alkyl tity ¥ duoc thé bang mét hogc nhidu phan tir thé dugc
lua chon tir nhom gé)m -OH va halogen);

mdi mot G2 doc lap 1a i) halogen, ii) Ci- alkyl tuy ¥ duge thé bang mot hodc
nhiéu phan tir thé duoc lwa chon tir nhém gdm -OH va halogen hodc iii) -CONR'R’; va

mdi mot R® doc 1ap 1a H hodc Ci alkyl.

Phuong an (11): Hop chat theo phuong 4n bét ky trong sb cac phuong an tir (1)
dén (9), hoac mudi ctia nd, trong d6 R? 1a C1.6 alkyl tiry y duge thé bang mot hoic nhiéu
phén tir thé duoc lwa chon ddc 1ap tir nhém gém -OR’, halogen, -COOR?, -CONR*'R*,

phenyl tuy y dugc thé bang mot hozc nhiéu phan tir thé duge Iwa chon doc 1ap tr G', va
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heteroaryl, trong d6 mdi mot heteroaryl duoc lwa chon ddc 1ap tir nhom gbm pyridyl,
pyrazolyl, imidazolyl, thiazolyl, thiadiazolyl, thienyl, oxazolyl, isoxazolyl, va triazolyl,
va trong d6 mdi mot heteroaryl tiy v duoc thé bing mot hodc nhiéu phan tir thé dugc
lwa chon doc 14p tir G

moi mot R?! doc 1ap 1a Ci6 alkyl;

mdi mot R? ddc 1ap 1a Ci6 alkyl tiry ¥ duoc thé bang mot hodc nhidu phan tir thé
phenyl;

mdi mot G' doc 14p 1a i) halogen hodc ii) ~COORY;

mdi mot G2 doc 1ap 1a Ci alkyl; va

mdi mot R® dde 1ap 1a H hodc Ci.6 alkyl.

Phuong 4n (12): Hop chit theo phuong 4n bat ky trong sb cac phuong an tir (1)
dén (9), hoac mudi ctia nd, trong d6 R2 1a C1¢ alkyl tuy v duoc thé bing mot hodc nhidu
phéan tir thé duoc lwa chon doc 1ap tir nhém gdm -OR, halogen, va heteroaryl, trong d6
md&i mot heteroaryl duoc lua chon doc 1ap tir nhém gdm pyridyl, pyrazolyl, imidazolyl,
thiazolyl, thiadiazolyl, thienyl, oxazolyl, isoxazolyl, va triazolyl, va trong d6 mdi mot
heteroaryl tuy y dugc thé béng mdt hodc nhiéu phén ttr thé duoc lua chon ddc lap tir G

moi mot G2 doc 14p 1a Ci alkyl; va

mdi mot R doc 1ap 1a H hodc C.6 alkyl.

Phuong 4n (13): Hop chét theo phuong 4n bat ky trong sb cac phuong an tir (10)
dén (12), hodc mudi ctia nd, trong d6 mdi mdt heteroaryl duoc lua chon doc lap tir nhém

gdm pyrazolyl va triazolyl.

Phuong 4n (14): Hop chat theo phuong 4n bt ky trong sé cac phuong an tir (1)
dén (9), hoac mudi ctia no, trong d6 R? 1a C1.¢ alkyl tiry ¥ duoc thé bang mot hoic nhidu
-OR phan tir thé; va mdi mot R® ddc 14p 1a H hodc Ci6 alkyl.

Phuong 4n (15): Hop chit theo phuwong 4n bat ky trong s cac phuong an tir (1)
dén (9), hodc mubi cuia no, trong d6 R? 1a Ci.6 alkyl.

Phuong 4n (16): Hop chit theo phuong 4n bat ky trong sé cac phuong an tir (1)
dén (9), hoac mudi ctia né, trong d6 R? 14 i) Ca- alkenyl, ii) Ca-s alkynyl, iii) -NR®R2,
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iv) -COOR?, hoic v) phenyl;
R 3 6 alkyl:
R2*1a C. alkyl, C3.5 xycloalkyl, hodc phenyl; va
mdi mot R® ddc 14p 1a H hodc Ci alkyl.

Phuong 4n (17): Hop chit theo phuong 4n bét ky trong s6 cic phuong an tir (1)

dén (7), hodc muoi cua né, trong d6 mdi mot R! va R? 1a metyl.

Phuong 4n (18): Hop chét theo phuong an bat ky trong sb cac phuwong an tir (1)
dén (7), hodc mubi ctia no, trong d6 R! 1a metyl, R? 1a C1 alkyl tiy v duoc thé bang
mot hodc nhiéu -OR? phan tir thé, va mdi mot R doc l4p 14 H hodc Ci- alkyl.

Phuong 4n (19): Hop chét theo phuong an bat ky trong sb cac phuong an tir (1)
dén (7), hodc mudi ctia nd, trong d6 R! va R2, ciing v&i cacbon ma cac gbe nay duoc gan
v6i no, tao ra vong 4-piperidin hodc vong 4-tetrahydropyran, trong d6 vong 4-piperidin
tly ¥ duoc thé bing mot hodc nhiéu phén tir thé duoc lua chon tir nhém gdm -SO2-(Ci-
6 alkyl) va -COOR®.

Phuong 4n (20): Hop chét theo phuong 4n bat ky trong s cac phuong an tir (1)
dén (19), hodc mubi ctia n6, trong d6 R3 va R* doc 1ap 1a i) Ci3 alkyl tiy ¥ duoc thé
bang mdt hozc nhidu phan tir thé duoc lwa chon ddc l4p tir nhém gdm halogen va —OH;

hoac
R3 vaR*, cuing v&i cacbon ma céac goc nay duge gin véi no, tao ra vong 3-oxetan.

Phuong 4n (21): Hop chét theo phuong 4n bét ky trong sé cac phuong an tir (1)
dén (19), hozc mudi ctia nd, trong dé R3 va R* doc 1ap 1a i) Ci3 alkyl ty ¥ duoc thé
bang mot hodc nhidu phin tir thé dwoc lya chon doc 1ap tir nhém gdm halogen va —OH,
hoic ii) Ca-6 alkenyl tiiy v duoc thé bang mot hodc nhiéu heteroaryl phan tir thé, trong
d6 mdi mot heteroaryl duge lua chon doc 14p tir nhém gdm pyrazolyl va thienyl, va
trong d6 méi mét heteroaryl tiry y doc 1ap duoc thé bang mot hozdc nhiéu phan tir thé Ci.
6 alkyl.

Phuong 4an (22): Hop chit theo phuong 4n bt ky trong sb cac phwong an tir (1)
dén (19), hoac mubi ctia nd, trong d6 R3 va R* doc lap 1a Ci alkyl tuy ¥ duoc thé bang
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mot hodc nhiéu phén ttr thé duoc lya chon ddc 1ap tr nhém gém halogen va -OH.

Phuong 4n (23): Hop chat theo phuong an bat ky trong s6 cac phuong an tir (1)
dén (19), hoac mudi cta no, trong d6 R3 va R*, cling v6i cacbon ma cac gbe nay duge

gan voi nd, tao ra vong 3-oxetan.

Phuong 4n (24): Hop chét theo phuong an bt ky trong s6 cac phuong an tir (1)
dén (23), hodc mudi ctia no, trong d6 R® 14 i) H, ii) Ci6 alkyl, iii) -O-(C1- alkyl), iv)
halogen, hodc v) Cs.g xycloalkyl.

Phuong 4n (25): Hop chit theo phuong 4n bét ky trong s6 cac phuong an tir (1)

dén (23), hoac mudi ctia nd, trong d6 R’ 1a H.

Phuong 4n (26): Hop chét theo phuong 4n bit ky trong s6 cac phuong an tir (1)
dén (25), hoic mudi ctia no, trong d6 R® 1a i) H, ii) Ci- alkyl tily y dugc thé bang mot
hozc nhiéu phin tir thé duoc lua chon doc 14p tir nhém gdém -O-(Ci6 alkyl thy ¥ duge
thé bang mot hozc nhidu phan tir thé halogen) va halogen, iii) -O-(C.¢ alkyl tity y duoc
thé bang mot hodc nhidu phan tir thé halogen), iv) halogen, v) -CN, vi) -S-(C1-¢ alkyl),
hodc vii) Cs.s xycloalkyl.

Phuong 4n (27): Hop chét theo phuong 4n bit ky trong s6 cac phuong an tir (1)
dén (25), hodc mudi cua no, trong d6 R 13 1) H, ii) Ci alkyl tiy y duoc thé bang mot
hodc nhidu phan tir thé halogen, iii) -OH, iv) -O-(C1 alkyl tiy ¥ dugc thé bang mot
hozc nhiéu phan tir thé halogen), v) halogen, vi) -CN, hodc vii) Ca-6 alkenyl.

Phuong 4n (28): Hop chit theo phuong 4n bat ky trong s6 cac phuong an tir (1)
dén (25), hodc mudi ctia nd, trong d6 R® 1a i) H, ii) Ci alkyl, iii) -O-(C1.¢ alkyl tiy ¥
duoc thé bang mot hodc nhidu phéan tir thé halogen), iv) halogen, v) -CN, vi) -NR’R,
hoéc vii) Cz-6 alkenyl.

Phuong 4n (29): Hop chit theo phuong an bét ky trong s6 cac phuong an tir (1)
dén (25), hodc mudi cta no, trong d6 RO 1a i) halogen hoac ii) —CN.

Phuong 4n (30): Hop chét theo phuwong 4n bat ky trong sb cac phwong an tir (1)
dén (29), hodc mudi ctia no, trong d6 mdi mot R® 1a H.

Phuong 4n (31): Hop chit theo phuong an bét ky trong s6 cac phuong an tir (1)

dén (29), hoac mudi cta nd, trong d6 mdi mot R® doc 1ap 1a Ci.6 alkyl.
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Phuong 4n (32): Hop chét theo phuong 4n bét ky trong s6 cac phuong 4n tir (1)

den (7), hoac muoi cta nd, trong do6

R! 14 i) H hodc ii) Ci alkyl thy y dugc thé bing mot hodc nhiéu phin tir thé

halogen,;

R21a 1) C1 alkyl tiy y duoc thé bing mot hodc nhidu phan tir thé dugc lua chon
doc 1ap tir nhom gdm -OR?, halogen, -COOR?, -CONR2'R?, phenyl tuy y dugc thé bing
mot hoac nhiéu phﬁn ttr thé duogc Iuva chon ddc 14p tir G!, va heteroaryl, trong d6 mdi
mot heteroaryl duge lya chon doc lap tr nhém gdm pyridyl, pyrazolyl, imidazolyl,
thiazolyl, thiadiazolyl, thienyl, oxazolyl, isoxazolyl, va triazolyl, va trong do mdi mot
heteroaryl ty ¥ duoc thé bing mét hodc nhiéu phan tir thé duge lwa chon doe 1ap tr G2,
ii) Ca-6 alkenyl, iii) Ca-¢ alkynyl, iv) -NR?R?*, v) -COOR’, hogc vi) phenyl;

mdi mdt R?!, R?2, va R?? ddc 1ap 1a Ci.6 alkyl;
R?*1a 1) Ci- alkyl, ii) Cs-g xycloalkyl, hodc iii) phenyl; hodc

R! va R2, ciing vdi cacbon ma céc gbe nay dugc gan véi no, tao ra vong 4-
piperidin hoac vong 4-tetrahydropyran, trong dé vong 4-piperidin tuy y dugc thé bang
mdt hodc nhiéu phén tir thé duge lua chon tir nhém gb6m -SO»-(C1.6 alkyl) va -COORY;

R3, R* doc 1ap 1a i) Ci3 alkyl thy y duge thé bing mot hodc nhidu phan tir thé
dugc lua chon doc lap tr nhom gém halogen va —OH, hodc ii) Cz. alkenyl ty y duoc
thé béng mdt hodc nhiéu heteroaryl phé‘ln ttr thé, trong d6 mdi mt heteroaryl duoc lua
chon doc 14p tir nhém gdm pyrazolyl va thienyl, va trong d6 mdi mot heteroaryl tuy y
d6c 1ap duoc thé bing mot hoic nhiéu phan tir thé Ci.6 alkyl, hodc

R3 va R4, ciing v6i cacbon ma cac gbe nay duge gan vind, tao ra vong 3-oxetan

R’ 1a1i) H, ii) Ci- alkyl, iii) -O-(C1.6 alkyl), iv) halogen, hoéc v) Cs.s xycloalkyl;

RE 1a i) H, ii) C16 alkyl thy y duoc thé bing mot hodc nhiéu phén tir thé dugc
lva chon doc l4p tir nhém gdm -O-(Ci1s alkyl tiy v duge thé bang mét hodc nhidu phan
ttr thé halogen) va halogen, iii) -OH, iv) -O-(C1 alkyl tiy ¥ dugc thé bang mdt hodc
nhiéu phan tir thé halogen), v) halogen, vi) -CN, vii) -S-(Ci- alkyl), viii) C3.g xycloalkyl,
ix) -NRR, hoic x) C2-6 alkenyl;
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mdi mot G! doce 1ap 1a i) halogen hoic ii) -COOR?;

mdi mot G2 doe 14p 14 ii) Ci-6 alkyl; va

mdi mot R® doc 14p 1a H hozc Ci6 alkyl.

Phuong 4n (33): Hop chét theo phuong an (1), hoic mudi ctia no, trong dé
X'la C-R',

X?1a C-R'%

R!'[a 1) H, ii) halogen, iii) ~CN, hoic iv) -O-C .6 alkyl;

R!2 1a H ho#c halogen;

R! 12 1) H hoic ii) C1 alkyl thy y duoc thé bang mot hodc nhidu phan tir thé
halogen;

R21a1) C1 alkyl thy y duoc thé bing mot hodc nhiéu phan tir thé duoc lua chon
doc lap tir nhom gdm -OR?, halogen, -COORY, -CONR2!R%, phenyl tuy ¥ dugc thé bing
mdt hodc nhiéu phé“m tlr thé duoc Iua chon doc 1ap tir G, va heteroaryl, trong d6 mdi
mot heteroaryl duoc lua chon ddc 1ap tir nhém goém pyridyl, pyrazolyl, imidazolyl,
thiazolyl, thiadiazolyl, thienyl, oxazolyl, isoxazolyl, va triazolyl, ii) -NR*R?*, hoic iii)
phenyl;

mdi mot R2! doc 14p 1a Ci-6 alkyl;

mdi mot R2 doc 1ap 1a Ci6 alkyl tily ¥ duge thé bang mot hodc nhiéu phan tir

thé phenyl;
R? 1a Cy alkyl;
R?*1a 1) C1-6 alkyl, ii) Cs.g xycloalkyl, hodc iii) phenyl; hodc

R! va R, cling v6i cacbon ma cac gbc nay duogc gin véi no, tao ra vong 4-
piperidin hodc vong 4-tetrahydropyran, trong dé vong 4-piperidin tiy y dugc thé bang
ma6t hodc nhidu phén tir thé duoc lua chon tir nhém gém -SO,-(Ci6 alkyl) va -COORY;

R3 va R* doc lap 1a C alkyl tuy ¥ duoc thé bang mot hodc nhiéu phan tir thé

halogen, hoéc

R3 va R4, cting vé4i cacbon ma céc goc nay duge gan vdind, tao ra vong 3-oxetan;
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R’ 1a 1) H, ii) Ci- alkyl, iii) -O-(C1- alkyl), iv) halogen, hodc v) C3.g xycloalkyl;

R6 14 1) H, ii) Ci6 alkyl tity ¥ duoc thé bing mdt hodc nhiéu phan tir thé halogen,
iii) -OH, iv) -O~(C1.6 alkyl tiy ¥ dugc thé bang mot hodc nhidu phan tir thé halogen), iv)
halogen, v) -CN, hoac v) Ca.6 alkenyl;

mdi mdt G' ddc 1ap 1a i) halogen hoic ii) -COOR?; va

mdi mdt R doc 1ap 1a H hodc C alkyl.

Phuong 4n (34): Hop chat theo phuong an (1), hoic mudi ctia nd, trong d6
X! 1a C-R" ho#c N;

X?1a C-R'? hodc N;

R!"'1a i) H, ii) halogen, iii) -CN, ho#c iv) -O-C .6 alkyl;

RZ1a H;

R!1a i) H, hoic ii) Ci- alkyl;

R214 1) Ci6 alkyl tity ¥ duge thé bang mot hoac nhiéu phan tir thé duoc lua chon
ddc lap tir nhém gdm -OR?, halogen, -CONR?'R?2, phenyl tity y duoc thé bang mdt hozc
nhiéu substituent duoc lya chon ddc 1ap tr nhom gém halogen va -COORY, va heteroary]
trong d6 md&i mot heteroaryl duoc lua chon déc 14p tir nhém gdém pyrazolyl va triazolyl,

if) Cas alkenyl, iii) Ca.6 alkynyl, iv) -NRZR, hofic v) -COORY;
R?!'1a Cigalkyl;
R??1a Ci.6 alkyl;
R? 1a Ci.6 alkyl;
R?*1a i) Cs.3 xycloalkyl, hoic ii) phenyl; hoic

R!, R?, cung v6i cacbon ma cic gbc nay duoc gin véi nod, tao ra vong 4-
tetrahydropyran;

R3va R*doc 1ap 1a i) C13 alkyl tiy v duoc thé bang mot hodc nhidu phén tir thé
duogc lua chon ddc 1ap tr nhém gém halogen va —OH, hoac ii) Cz.¢ alkenyl tuy y dugc
thé béng mdt hodc nhiéu phén tir thé duoc lua chon doc lap tir nhom gdm -OH va

pyrazolyl, trong d6 mdi mot pyrazolyl tily y doc 1ap duge thé bang mot hodc nhiéu phan
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tir thé Ci.alkyl; hodc
R3 vaR*, cing véi cacbon ma céc géc nay duogc gén vG1no, tao ra vong 3-oxetan,;
R’ 1a 1) H, ii) C1-6 alkyl, iii) -O-(Ci-¢ alkyl), iv) halogen, hoac v) Cs.g xycloalkyl;

RS 1a i) H, ii) Ci alkyl tity ¥ duoc thé bang mot hodc nhidu phan tir thé duoc
lua chon tir nhém gdm -O-(Ci.6 alkyl) va halogen, iii) -OH, iv) -O-(C1.6 alkyl tiy y dugc
thé bang mot hodc nhiu phan tir thé halogen), v) halogen, vi) -CN, vii) -S-(C1. alkyl),
viii) -NRRY, hoic ix) Ca-6 alkenyl; va

moi mot R® doc 1ap 1a H hodc Ci.6 alkyl.

Phuong an (35): Hop chat theo phuong 4n (34), hoic mudi cta no, trong dé

R'la Cisalkyl;

R21a Crsalkyl tuy y duge thé bang -ORY;

R3 va R4, cling v&i cacbon ma céc gbe nay duge gan véi nd, tao ra vong 3-oxetan;

R°1aH; va

RS 1a i) C1 alkyl, ii) -O-(Cis alkyl thy ¥ dugc thé bing mot dén ba phan tir thé
halogen), iii) halogen, hodc iv) -CN.

Phuong 4n (36): Hop chét theo phuong 4n (34) hodc (35), hoic mudi cta né,

trong dé
X!la C-R';
X?1a C-R'%
R!"'1a i) H, ii) halogen, iii) -CN, hodc iv) -O-C1.s alkyl; va
R!%1a H.
Phuong 4n (37): Hop chat theo phuong 4n (1), hodc mudi clia nd, trong dé
X'1a C-R;
X?1a C-R'%
R!!'1a 1) H, ii) halogen, iii) ~CN, hoc iv) -O-C1.s alkyl,

R!? 1a H hoic halogen;
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R! 12 i) H hodc ii) Ci alkyl thy y duoc thé bang mét hodc nhiéu phan tir thé

halogen;

R2 14 1) C16 alkyl tiy y duoc thé bang mot hodc nhidu phén tir thé dugc lwa chon
doc 14p tir nhém gdm -OR?, halogen, -COOR?, -CONR?'R2, phenyl tily y dugc thé bang
mot hodc nhidu phan tir thé duoc Iya chon doc lap tir G', va heteroaryl, trong d6 mdi
mot heteroaryl duoc lwa chon doc l4p tir nhém gdm pyridyl, pyrazolyl, imidazolyl,

thiazolyl, thiadiazolyl, thienyl, oxazolyl, isoxazolyl, va triazolyl, ii) -NR?*R?*, hodc iii)

phenyl;

mdi mot R?! doe 1ap 1a Ci6 alkyl;

mdi mot R2 doc 1ap 1a Cis alkyl tiy ¥ duoc thé bang mdt hodc nhiéu
phan tir thé phenyl;

R* 12 C1.6 alkyl;
R?*1a i) Ci-6 alkyl, ii) C3.3 xycloalkyl, hodc iii) phenyl; hodc

R! va R2, cing v6i cacbon ma cac gbc nay duoc gin véi nd, tao ra vong 4-
piperidin hoac vong 4-tetrahydropyran, trong d6 vong 4-piperidin tuy y duoc thé bang
mat hodc nhidu phan tir thé duge lua chon tir nhém gdm -SO2-(Ci-6 alkyl) va -COORY;

R3 va R* doc 14p 1a C13 alkyl tiy ¥ duoc thé bing mot hodc nhidu phén tir thé

halogen, hoac
R3 va R*, ciing v&i cacbon ma cac gbe nay duoc gin véi nd, tao ra vong 3-oxetan;
RS 13 i) H, ii) C1.6 alkyl, iii) -O~(C1. alkyl), iv) halogen, hodc v) Ca.s xycloalkyl;

RC 14 1) H, ii) C1- alkyl ty y dugc thé bang mot hoac nhiéu phén tir thé halogen,
iii) -OH, iv) -O-(C1.s alkyl tiy ¥ duoc thé bang mot hodc nhiéu phan tir thé halogen), iv)
halogen, v) -CN, hodc v) Cz. alkenyl;

mdi mot G! doe lap 12 i) halogen hoic ii) -COORY; va
moi mot R® dde 14p 1a H hodc Ci.6 alkyl.
Phuong 4n (38): Hop chit theo phuong 4n (1), hoic mudi ctia nd, trong d6

X! la C-RY;
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X?1aN;
R''1a H;
R!1a 1) H hodc ii) Ci.6 alkyl;

R2 1a1) C1 alkyl thy ¥ duoc thé bang mdt hodc nhidu phan tir thé duoc lya chon
doc 1ap tir nhém gdm -ORY, halogen va heteroaryl, trong d6 mdi mot heteroaryl dugc
lua chon ddc 14p tir nhém gdém pyridyl, pyrazolyl, imidazolyl, thiazolyl, thiadiazolyl,
thienyl, oxazolyl, isoxazolyl, va triazolyl, va trong d6 mdi mot heteroaryl tiry y duoc thé
bang mot hodc nhiu phan tir thé dugc lwa chon doc 1ap tir G2, ii) Ca6 alkenyl, iii) Ca-

alkynyl, hodc vi) -COORY;

R3 va R* doc 1ap 1a i) C13 alkyl hodc ii) Ca-s alkenyl tity ¥ dugc thé bang mot
hodc nhiéu heteroaryl phﬁn tur thé, trong do mdi mot heteroaryl duoc lwa chon ddc 14p
tir nhém gdm pyrazolyl va thienyl, va trong dé mdi mot heteroaryl tuy y doc 1ap duoc

thé bang mot hodc nhiéu phan tir thé C1.¢ alkyl, hodc
R3vaR*, cling v&i cacbon ma cac gde nay duoc gan véi nd, tao ra vong 3-oxetan;
R’ 1aH;

R® 1a i) H, ii) Ci.6 alkyl thy ¥ duoc thé bdng mét hodc nhidu phén tir thé duoc
lua chon doc 1ap tir nhém gdm -O-(Ci6 alkyl tily y dugc thé bing mét hodc nhiéu phan
tir thé halogen) va halogen, iii) -O-(C1. alkyl tiy y duoc thé bing mot hodc nhiéu phan
ttr thé halogen), iv) halogen, v) -CN, hoic vi) -S-(C1-6 alkyl);

mdi mot G? doc lap 1a Ci alkyl; va

mdi mdt R® dde 1ap 1a H hodc Ci.¢ alkyl.

Phuong an (39): Hop chét theo phuong an (1), hodc mudi ctia nd, trong dé
X!'1a C-R,

X?21aN;

R''1a H;

R!1a i) H hoic ii) Ci alkyl;

R2 14 i) C1 alkyl tiry ¥ duoc thé bang mot hodc nhiéu phén tir thé duoc lua chon
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doc lap tir nhdm gém -ORY, halogen va heteroaryl, trong d6 mdi mot heteroaryl duge
lwa chon ddc lap tir nhém gdm pyridyl, pyrazolyl, imidazolyl, thiazolyl, thiadiazolyl,
thienyl, oxazolyl, isoxazolyl, va triazolyl, va trong d6 mdi mot heteroaryl tiry y dugc thé
bang mot hodc nhiéu phan tir thé duoc lua chon doc 1ap tir G2, ii) Ca-s alkenyl, iii) Cau

alkynyl, hoic vi) -COORY;

R3 va R* doc 1ap 1a 1) Ci3 alkyl hodc ii) Ca alkenyl tiy v dugc thé bang mot
hodc nhiéu heteroaryl phﬁn ttr thé, trong d6 mdi mot heteroaryl duoc Iya chon doc 14p
tlr nhém gbm pyrazolyl va thienyl, va trong d6 mdi mot heteroaryl tiy y doc lap dugc
thé bang mot hodc nhidu phan tir thé Ci.6 alkyl, hodc

R3 vaR*, cling v&i cacbon ma céc gbe nay duoc gin voino, tao ra vong 3-oxetan;

R’ 1aH;

R® 1a i) H, ii) Ci.6 alkyl ty ¥ dugc thé bing mot hodc nhiéu phan tir thé dugc
lya chon doc 14p tir nhom gdm -O-(Ci6 alkyl tiy ¥ duoc thé bang mot hogc nhiéu phan
tir thé halogen) va halogen, iii) -O-(C1-s alkyl tiy y dugc thé bang mot hodc nhiéu phan
ttr thé halogen), iv) halogen, v) -CN, hoic vi) -S-(C - alkyl);

mdi mdt G* dde 1ap 1a Ci.6 alkyl; va

mdi mdt R® doc 14p 1a H hozic Ci.6 alkyl.

Phuong 4n (40): Hop chat theo phuong 4n (1), hodc mubi ctia nd, trong d6
X'1aN;

X?1a C-R'%

RZ1a H;

R!1ai) H, ii) Ci-6 alkyl;

R? 14 i) C16 alkyl tiy y dugc thé bing mot hoac nhidu phén tir thé ~OR® hodc ii)
-COORY;

R? va R* doc 1ap la Ci3 alkyl, hodc
R? va R4, cling v&i cacbon ma cdc goc nay dugc géan vai nd, tao ra vong 3-oxetan;

R31a H;
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R®1a i) halogen hoic ii) -CN; va

mdi mdt R® dde 1ap 1a H hotc Ci- alkyl.

Phuong 4n (41): Hop chét theo phuong an (1), hozc mudi ctia nd, trong dé

mdi mot X! va X* 1aN;

R!1a i) H hoic ii) Ci- alkyl;

R? 14 i) Ci- alkyl hoic ii) -COORY;

R3 va R*doc 1ap 1a C13 alkyl tiy y duoce thé bang mét hodc nhiéu -OH, hodc

R3 va R*, ciing v&i cacbon ma céc gbe ndy duoc gin véi no, tao ra vong 3-oxetan;

R 1aH;

RS 1a i) H, ii) C1 alkyl, iii) -O-(C1-6 alkyl ty ¥ duoc thé bang mot hodc nhiéu
phan tir thé halogen), iv) halogen, v) -CN, iv) -NR’R®, hoic vii) Ca-s alkenyl; va

mdi mot R dde 14p 1a H hodc C alkyl.

Phuong an (42): Hop chét theo phuong 4n (1), hodc mudi cia no, trong dé

X!1a CH;

X?1a CH hoic N;

R! 1a H hodc Ci.6 alkyl;

R? 1a C16 alkyl tdy ¥ duoc thé bang mot hodc nhiéu phan tir thé dugc lua chon
tir nhom gdm -OR° va halogen;

R3 va R* doc lap 1a Ci-3 alkyl, hodc

R3 vaR*, cling v6i cacbon ma céc gbe nay duge gan véi né, tao ra vong 3-oxetan;
R’ 1a H;

R®1a H, C1. alkyl, halogen, hodc —CN; va

mdi mdt R ddc 1ap 1a H hodc Ci6 alkyl.

Phuong 4n (43): Hop chét theo phuong 4n (1), hodc mudi cta né, trong d6

mdi mdt X! va X?1a CH;
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R! 1a H, metyl, hoic etyl;

R2 14 metyl hoic etyl, m3i mot trong s6 nay tiy ¥ duge thé bang mét hodc nhiéu
phén tir thé duoc lya chon tir nhém gdm -OH va halogen;

R3 vaR*, cling v&i cacbon ma céc gbe nay duoc gin véi n, tao ra vong 3-oxetan;

R 1aH; va

R® 1a H, metyl, halogen, ho#c -CN.

Phuong 4n (44): Hop chét theo phuong an bit ky trong sb cac phuong an tir (1)
dén (16), va tir (18) dén (43), hodc mudi cta no, trong d6 gbc R! va R? mang cacbon 1a
trong cdu hinh S trong truong hop ma R! khéng gidng nhu R2.

Phuong an (45): Hop chit theo phuong 4n bét ky trong s6 cac phuong an tir (1)
dén (16), va tir (18) dén (43), hoac mudi cta no, trong d6 gbc R! va R? mang cacbon 1a
trong cdu hinh R trong truong hop ma R! khong gidng nhu R2.

Phuong 4n (46): Hop chét theo phuong 4n bat ky trong s6 cac phuong 4n tir (1)
dén (22) va tir (24) dén (45), hodc mudi cta no, trong dé gbc R3 va R* mang cacbon la
trong cAu hinh S trong trudng hop ma R? khong giéng nhu R*.

Phuong an (47): Hop chét theo phuong 4n bét ky trong s6 cac phuong an tir (1)
dén (22) va tir (24) dén (45), hodc mudi ca no, trong dé R? va R* mang cacbon 14 trong
céu hinh R trong truomg hop ma R? khéong gidng nhu R*.

Phuong 4n (48): Hop chat theo phuong 4n (1), hodc mubi ctia nd, trong d6 X!

1a C-R" va X? 14 C-R'2, va trong d6 hop chét duoc lya chon tir nhém bao gom:

o Me Me
NH NH

B e”<we Me o)
Et
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Me Me Me Me
Me™ =~ >0 NG E<et©
OH
Me Me Me Me
NH
N
Br O
Br (@) Et
NL
c Hex” "Me O
O~ "OH
Me Me Me Me
NH NH
Br (@)
Et y Br Et O
e
(O \g
Me OH
VoG Me Me )
e
NC (@)
Et” “Et NC e Meo
O o)
NH NH
F 0
Cl Me O F Me" Me
OH
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0O @]
(@) (@]
Me™ Me Cl Et O
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OH
Me Me @
NH NH
NC Et Eto HO O
Me™ Me
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NH
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Cl
Et
Cl ® Et
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NH Me F
NH
Br Et Eto Cl 0
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Me Me Bryie Me
NH NH
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Me Me Me Me
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Me Me Me Me
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Me Me @)
NH
NC (@] NH
o Cl Et
MeO~ ~0O
Me Me o
NH NH
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0] Me Me
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N Cl
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Me Me Me Me
NH O NH
Br (@]
Br @] Et
Et
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O~ "OMe
Me Me Me Me
NH NH
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Br O
Et Et
O~ "OH
F F
Me Me Me Me
NH Me NH
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Me Me

NH
Br Et (0]
F (@]

O
NH
Me Me O
. e
)

NH

N
Cl O

Me
Me OH

Phuong 4n (49): Hop chét theo phuong 4n (1), hodc mudi cta né, trong d6 X!

1a C-R'" va X2 1a N, va trong d6 hop chit duoc lua chon tir nhém gdm:

0 0
CI™ "NE><g© Me™ "NE><g(©
0 o
F ~ ~
F>[|:/\O et <gt° et <Et°
0 0
F X MeO S
I Vet Et© et <gtC
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O Me Me
205 \/ 7 NH
Cl (@) Cl NEt \O
Et o O
EtO
o)
t-Bu
Me Me O
2 NH
- = NH
CF N o |
et CF N
Et
Me Me Me  Me
~ | NH 4 | NH
NC~ SN 0 NCS E<gtC
Me
“CH,
Me Me Me Me
= | NH = | NH
cr CF N o
NMe ° Me" Et
N\N
\
Me Me H2C\
\/ | NH Me
Cl N @)
Me = | NH
\CH ~
2 Cl NEt Eto
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N
Y Me” Me
F

Phuong 4n (50): Hop chit theo phuong 4n (1), hoic mudi cta nd, trong d6 X!

14 N va X2 1a C-R'2, va trong d6 hop chat dugc lwa chon tir nhém bao gom:

Me Me Me Me
NS NS
NC Et<Et° NC Me Meo
Me Me Me Me
“ NH “ NH
N NS
Cl et <gt° Cl Me |\/|eO
o Me Me
N NH /N NH
Cl ~ 0 N |
Et” “Et Cl @)
Et
O @)
t-Bu~-
O NMe Me
Cr >0 cl a g
g-O-t-Bu e
t-BU/O
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NMe Me Me Me
7 0O X
Cl Cl @)
Me @)
Et
t-Bu-©
O Me Me
2N ONH S NH
PN CrF o)
Et Me
o Me  Me
N
S NH - | NH
= cr X o
Ne Et” “Et Me
OH

Phuong 4n (51): Hop chét theo phuong 4n (1), hodc mudi ctia n6, trong d6 X!

1aN va X2 1aN, va trong d6 hop chit dugc lua chon tir nhém bao gém:

(@) (@]
Z NH - NH
- L] C]
7<F O NEP<gO EtEt”
Me Me @)
= NH
L | f N
EtO O S
Et Et Et Et Eto
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Phuong an (52): Hop chét hoac mudi cia hop chét nay, dugc lva chon tor nhom
bao gdm

4,4-dietyl-3-ox0-3,4-dihydro-2H-spiro[isoquinolin-1,3'-oxetan]-6-carbonitril,

6-clo-4,4-dimetyl-2H-spiro[isoquinolin-1,3'-oxetan]-3(4H)-on,

4,4-dimetyl-3-ox0-3,4-dihydro-2H-spiro[isoquinolin-1,3"-oxetan|-6-
carbonitril,

(+)-6-clo-4-(2-hydroxyetyl)-4-metyl-2H-spiro[isoquinolin-1,3'-oxetan]-3(4H)-
on, va

(-)-6-clo-4-(2-hydroxyetyl)-4-metyl-2H-spiro[isoquinolin-1,3'-oxetan]-3(4H)-
on.

Phuong 4n (53): Hop chét theo phuong an (52), hodc mudi ctia nd, hop chét nay
la 4,4-dietyl-3-0x0-3,4-dihydro-2H-spiro[isoquinolin-1,3'-oxetan]-6-carbonitril.

Phuong én (54): Hop chit theo phuong 4an (52), hoic mudi ctia nd, hop chéit nay
la 6-clo-4,4-dimetyl-2H-spiro[isoquinolin-1,3'-oxetan]-3(4H)-on.

Phuong 4n (55): Hop chit theo phuong 4n (52), hodc mubi ctia né, hop chat nay
la 4,4-dimetyl-3-0x0-3,4-dihydro-2H-spiro[isoquinolin-1,3'-oxetan]-6-carbonitril.

Phuong 4n (56): Hop chét theo phuong 4n (52), hoac mubi ctia nd, hop chit nay
la (+)-6-clo-4-(2-hydroxyetyl)-4-metyl-2H-spiro[isoquinolin-1,3'-oxetan]-3(4H)-on.

Phuong 4n (57): Hop chét theo phuong 4n (52), hodc mubi ctia nd, hop chit nay
la (-)-6-clo-4-(2-hydroxyetyl)-4-metyl-2H-spiro[isoquinolin-1,3'-oxetan]-3(4H)-on.

Phuong 4n (58): Duoc pham chira hop chét theo phuong 4n bat ky trong s cac
phuong an tir (1) d&n (57), hodc mudi duoc dung cia né, va ta duoc duge dung.

Phuong an (59): Duoc phém dé diéu tri bénh hozc tinh trang duoc lua chon tir
nhém gdm tiéu tién khong kiém soat do tang ap luc (SUT), tiéu tién khong kiém soat
dang hdn hop (MUI), chimg sén phén, yéu co, ching nhuoc co, bénh phdi tic nghén
man tinh (COPD), hoi chiing suy mon va/hodc hao mon co gay ra boi suy tim, ung thu,
hoac bénh thdn man tinh/thAm tach, xo ctng cdt bén teo co (ALS), bénh teo co tiy séng

(SMA), bénh nhugc co, bénh ly vé co, rdi loan chiic ning co sau tdn thuong tiy séng
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(SCD), r6i loan chtrc ndng co sau dot quy, bénh mach mau ngoai vi, bénh dong mach
ngoai vi, nhitng thiéu hut lién quan dén phuc hdi, hdi chimg chuyén héa, bénh béo phi,
yéu co do may thd, va hoi chimg mét moéi méan tinh, chira hop chit theo phuong an bat

ky trong sb cac phuong an tir (1) dén (57), hodc mudi duoc dung ctia nd.

Phuong 4n (60): Str dung hop chét theo phuong 4n bat ky trong s6 cac phuong
an tir (1) dén (57), hodac mudi duoc dung ctia nd, trong san xuét duge pham dé diéu tri
bénh hoic tinh trang dugc lua chon tir nhém gdm tidu tién khong kiém soat do ting ap
luc (SUI), tiéu tién khong kiém soat dang hdn hop (MUI), chimg sén phan, yéu co,
chimg nhuge co, bénh phdi tic nghdn mén tinh (COPD), hoi chimg suy mon va/hodc
hao mon co gay ra bdi suy tim, ung thu, hodc bénh than man tinh/thim tach, xo cling
cdt bén teo co (ALS), bénh teo co tiy séng (SMA), bénh nhuge co, bénh ly vé co, roi
loan chirc ning co sau ton thuong tay séng (SCI), rdi loan chic ning co sau dot quy,
bénh mach mau ngoai vi, bénh ddng mach ngoai vi, nhiing thiéu hut lién quan dén phuc
hoi, hoi ching chuyén héa, bénh béo phi, yéu co do may thd, va hoi chimg mét mdi man

tinh.

Phuong 4n (61): St dung hop chét theo phuong 4n bét ky trong s6 cac phuong
an tr (1) dén (57), hodic mudi duoc dung cta n6, dé didu tri bénh hoic tinh trang duoc
Iwa chon tir nhém gdm tiéu tién khong kidm soat do ting &p luc (SUI), tiéu tién khong
kiém soét dang hén hop (MUI), chting sén phén, yéu co, chirng nhuoc co, bénh phéi tac
nghé&n man tinh (COPD), hdi chimg suy mon va/hodc hao mon co gdy ra boi suy tim,
ung thu, hodc bénh than man tinh/thAm tach, xo cing cOt bén teo co (ALS), bénh teo co
tay sdng (SMA), bénh nhuogc co, bénh 1y vé co, réi loan chiic ning co sau ton thuong
tay song (SCI), réi loan chirc nang co sau dét quy, bénh mach mau ngoai vi, bénh dong
mach ngoai vi, nhitng thiéu hut lién quan dén phuc hdi, hdi chimg chuyén hoa, bénh béo

phi, yéu co do may thé, va hoi chimg mét méi man tinh.

Phuong 4n (62): Phuong phép dé diéu tri bénh hodc tinh trang dugc lwa chon tir
nhém gdm tiéu tién khong kiém soat do ting ap luc (SUI), tidu tién khong kiém soat
dang hdn hop (MUI), chimg sén phan, yéu co, chung nhugc co, bénh phéi tac nghén
man tinh (COPD), hdi chirng suy mon va/hodc hao mon co gy ra boi suy tim, ung thu,

hodc bénh thin man tinh/thAm tach, xo cung cOt bén teo co (ALS), bénh teo co thy séng
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(SMA), bénh nhuoc co, bénh ly vé co, rdi loan churc ndng co sau tén thuong tuy séng
(SCD), roi loan chtrc ning co sau dot quy, bénh mach mau ngoai vi, bénh dong mach
ngoai vi, nhing thiéu hut lién quan dén phuc hdi, hdi chimg chuyén héa, bénh béo phi,
yéu co do may thd, va hoi chiing mét moéi man tinh, bao gém budc dung cho d6i tuong
mdt luong hiéu quéa ctia hop chét theo phuong 4n bat ky trong sd cac phuong an tir (1)

dén (57), hoac mudi dugc dung ctia né.

Phuong 4n (63): Hop chét theo phuong an bat ky trong s6 cac phuong 4n tir (1)
dén (57), hoac mudi duoc dung ctia no, dé sir dung trong phong ngtra hodc diéu tri bénh
hoac tinh trang dugc lua chon tir nhém gém tiéu tién khong kiém soét do tang ap luc
(SUI), tiéu tién khong kiém soat dang hdn hop (MUI), chimg sén phan, yéu co, ching
nhuoc co, bénh phdi tic nghén méan tinh (COPD), hoi chimg suy mon va/hodc hao mon
co gdy ra boi suy tim, ung thu, hodc bénh than man tinh/thAm tach, xo cung cot bén teo
co (ALS), bénh teo co tuy séng (SMA), bénh nhugc co, bénh ly vé co, r6i loan chirc
ning co sau tén thuong tuy sdng (SCI), rdi loan chiic nang co sau ddt quy, bénh mach
mau ngoai vi, bénh dong mach ngoai vi, nhiing thiéu hut lién quan dén phuc hoi, hoi

chung chuyén héa, bénh béo phi, yéu co do méy thd, va hoi chimg mét moéi méan tinh.

Phuong 4n (64): B6 kit bao gdm hop chat theo phuong 4n bét ky trong s6 cac
phuong 4n tir (1) dén (57), hodc mudi duge dung ctia nd, va théng tin huéng dan dé su
dung trong diéu tri bénh hodc tinh trang duoc lya chon tir nhém gém tiéu tién khong
kidm soat do tang 4p luc (SUT), tiéu tién khong kiém soat dang hdn hgp (MUT), chimg
son phan, yéu co, ching nhuge co, bénh phdi tic nghén man tinh (COPD), hdi ching
suy mon va’hodc hao mon co gay ra boi suy tim, ung thu, hodc bénh than man tinh/thAm
tach, xo cing cdt bén teo co (ALS), bénh teo co tiy séng (SMA), bénh nhugc co, bénh
ly vé co, rdi loan chiic ning co sau t6n thuong tiy séng (SCI), rdi loan chirc ning co
sau dét quy, bénh mach mau ngoai vi, bénh dong mach ngoai vi, nhiing thiéu hut lién
quan dén phuc hdi, hoi ching chuyén hoa, bénh béo phi, yéu co do may thé, va hoi

chiing mét mdi man tinh.

Phuong 4n (65): Vat phdm san xuét bao gdm hop chat theo phuong n bét ky

trong s6 cac phuong 4n tir (1) dén (57), hoac mudi duge dung ciia né.

Phuong 4n bt ky md t& & ddy tham chiéu dén cong thire (I) ciing c6 thé duoge
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ap dung v&i cong thic (I') nhu thé m&i mét va moi phuong an nhu vay da duge mo ta
mdt cach cu thé dbi voi cong thire (I'). Tuong tw, phuong an bat ky mo ta & day tham
chiéu dén cong thie (I") cling ¢6 thé duoc ap dung véi cong thie (I) nhu thé mbi mot va
moi phuong an nhu vdy da dugc mo ta mot cach cu thé ddi véi cong thirc (I). Ngoai ra,
mdi mdt phuong an vé& X!, X2 R!, R% R3, R%, R, R®, va R mo ta & ddy c6 thé dugc két
hop v6i nhau nhu thé mdi mot td hop da duoc mé ta mot cach cu thé va riéng biét.

Déi v6i hop chét ¢ cong thire (I) hodc cong thire (I'), cac chat hd bién hodc
chét ddng phan hinh hoc ctia né c¢6 thé ton tai, tiy thude vao cac loai phén tir thé. Trong
ban md ta, hop chit ¢6 cong thirc (I) hodc cong thire (I”) c6 thé duge mé ta & duy nhat
mot dang chét ddng phan trong mét sé trudng hop, nhung séang ché bao gdm cé cac chit

ddng phan khac, cic dang tach ctia chit dong phan hodc hdn hop cuia chung.

Ngoai ra, mot s6 hop chat c¢6 cong thire (I) hodc cong thic (I") ¢6 thé ¢6 cac
nguyén tir cacbon khong ddi xtmg hozc cﬁc tam khong ddi ximg trong mot sé truong
hop, va do d6, cac chat ddng phan quang hoc cia ching cé thé ton tai. Sang ché bao
gdm ca dang tach cta chit ddng phan quang hoc ctia hop chat c6 cong thire (I) hodc

cong thire (I), hodc hdn hop cua cac chit ddng phén quang hoc theo ty 1¢ bat ky.

Ngoai ra, tién chit duoc dung ctia hop chit biéu thi bang cong thirc (I) hodc
cong thire (I”) cling duge bao gdm trong sang ché. Tién chét duoc dung dé cap dén hop
chét c6 nhém ma nhém nay c6 thé dugc chuyén dbi thanh nhém amino, nhém hydroxyl,
nhdm carboxyl hodc nhém tuong tu, béng qua trinh dung moi phén hodc trong diéu kién
sinh 1y. Vi du vé cdc nhém tao thanh tin duoc chat bao gdbm cdc nhém nhu duge md ta
trong tai liéu Prog. Med., 5, 2157-2161 (1985) hodc “Pharmaceutical Research and
Development” (Hirokawa Publishing Company, 1990), vol. 7, Drug Design, 163-198.

Ngoai ra, mudi cta hop chit c6 cong thic (I) hodc cong thire (I’) 1a mudi dugc
dung ctia hop chét c6 cong thire (I) hodc cong thire (I’), va cac hop chat c6 cong thire (1)
hodc cong thuce (I’) cé thé tao ra mot mubi cdng axit hoac mudi v4i bazo, tuy thude vao
cac loai phén tir thé trong mot s6 truong hop. Cu thé, vi du vé mubi nay bao gdém cac
mudi cdng axit véi cac axit v co nhu axit clohydric, axit bromhydric, axit hydroiodic,
axit sulfuric, axit nitric, va axit phosphoric, va vdi cac axit hitu co nhu axit formic, axit

axetic, axit propanoic, axit oxalic, axit malonic, axit suxinic, axit fumaric, axit maleic,
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axit lactic, axit malic, axit mandelic, axit tartaric, axit dibenzoyl tartaric, axit ditolyl
tartaric, axit xitric, axit metansulfonic, axit etansulfonic, axit benzensulfonic, axit p-
toluensulfonic, axit aspartic va axit glutamic, va céac mudi v6i cac anion kim loai nhur
natri, kali, magie, canxi, va nhom, va véi cac bazo hitu co nhu metylamin, etylamin, va
etanolamin, cac mudi véi cac axit amin khéc nhau nhu axetyl leuxin, lysin, va ornithin,

hoédc cac dan xuat cuia cac axit amin, cic mudi amoni va cac muoi khac.

Ngoai ra, sang ché ciing bao gdm cac hydrat hoic solvat khac nhau, va céc chét
tinh thé da hinh ctia hop chit c6 cong thire (I) hodc cong thie (I’) va mudi ctia né. Ngoai
ra, sang ché cling bao gdm céc hop chit danh ddu bang cac chat dong vi phong xa hodc

khong phéng xa khac nhau.

Hop chét c6 cong thire (I) hodc cong thire (I’), hodc mudi ctia né ¢ thé duoc
didu ché bang cach 4p dung cac phuong phap tong hop di biét khac nhau, st dung cac
dac tinh dua vao cac cAu tric co ban caa chung hodc céc loai phén tir thé. Tuy thudc vao
kiéu cac nhém chire, trong mét s6 trudng hop, tot hon 13 bao vé nhém chiic bang nhém
bao vé thich hop (nhém ma c6 kha ning dwoc chuyén ddi mét cach d& dang thanh nhém
chirc), trong cac bude tir nguyén lidu khéi dau t6i cae hop chit trung gian. Céc vi du vé
nhom bao vé bao g@)m cdc nhom bao vé€ nhu duge mo ta trong tai li€u “Greene's
Protective Groups in Organic Synthesis (5th edition, John Wiley & Sons, Inc., 2014)”,
bién tap boi tac gia P. G. M. Wuts, va tai liéu twong tw, cic nhém bao vé niy c6 thé duoc
lya chon mét cach thich hop va dugce st dung tuy thudc vao céc diéu kién phan Ung.
Trong cic phuong phap nay, hop chit mong mudn c6 thé thu duoc bang cach dua vao

nhdm bao vé d€ thuc hién phan ing va sau d6, néu muon, loai bé nhém bao vé.

Ngoai ra, tién dugc chit ciia hop chét c6 cong thire (I) hodc cong thire (I’) ¢o
thé duoc diéu ché bang cach dua vao mot nhom dic trung trong cac bude tir nguyén liéu
khoi déu t6i cac hop chat trung gian, theo cach twong tu nhu ddi véi cac nhém bao vé &
trén, hodc bang cach thuc hién thém phan tmg str dung hop chét thu dugc ¢ cong thire
(I) hodc cong thitc (I’). Phan ting c6 thé dugc thuc hién bing cach ap dung phuong phép
da biét ddi v&i ngudi ¢ k§ nang trong linh vuc, nhu phuong phép este hoa, amit hoa,

va phuong phép loai nudc thong thuong.

Sau day, cac phuong phép diéu ché hop chit c6 cong thire (I) hodc cong thirc
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(I’) va hop chét c6 cong thic (a) dién hinh ma 13 hop chat khoi dau s& duge mo ta. Mdi
mot trong sb céc quy trinh san xuét cling co thé duogc thuc hién véi viée tham khao cac
tai liéu kém theo ban md ta & day. Ngoai ra, céc phuong phap diéu ché theo sang ché

khong bi gidi han & cac vi du nhu duoc thé hién duéi day.
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Quy trinh san xuét 1

3a 4a 3a

5 R R R R
R o hig R
| O () NH
6 R
R NH, 6
5 R ) @]
R R

(a) (Ia)

(trong d6, R3%, R* giéng nhau hodc khac nhau 1a C3 alkyl ma c6 thé dugc thé bang mot
hodc nhiéu ph?m tr thé duoc lua chon tir nhém g?)rn (cac) halogen va (cac) -OH hoac
Cy.¢ alkenyl ma cé thé duoc thé bé“mg mot hodc nhiéu phén tir thé dugce lua chon tir nhom
gdm (cac) -OH va (cac) heteroaryl ma dugc lwa chon tir nhém gdm pyrazolyl va thienyl,
trong dé (céc) heteroaryl ¢ thé duge thé bang mot hozc nhidu Ci6 alkyl, cac nhém nay

s€ ap dung dudi day).

Phén ting nay 1a phuong phap tao ra hop chét c¢6 cong thire (Ta) ma hop chét nay
1a hop chit theo sang ché, bang phan tng khép vong dugc biét 1a phan tmg Pictet-
Spengler.

Phan ung nay duoc thuc hién stt dung hop chét c6 cong thic (a) va (b) voi lugng
tuong duong, hoac véi lugng du, bé“lng cach khudy hdn hop trong diéu kién nhiét d6 nAm
trong khoang tir nhiét do lam lanh dén gia nhiét téi nhiét d6 hdi luu trong diéu kién axit,
thong thudng trong thoi gian tir 0,1 gio dén 5 ngay, trong dung moi ma dung mdi nay
tro v&i phan tmg hoic khong can dung méi. Céc vi du vé axit duge sir dung & day khong
bi gi6i han cu thé, nhung bao gdm axit clohydric, axit bromhydric, axit hydroiodic, axit
axetic, axit trifloaxetic, axit sulfuric, axit nitric, axit phosphoric, axit polyphosphoric,
axit metansulfonic, va chit phan Gmg Eaton. Tuong tu, vi du xem trong tai liéu Synthetic

Communications, 32(12), 1787—1790 (2002).

Quy trinh san xuét 2
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(Ib) (Ic)

(trong d6, R'? 12 Cisalkyl ma c6 thd duoc thé bang mot hoac nhiéu phan tir thé dugc lua
chon tir nhém gdm (cac) halogen, va (cac) pyrazolyl, ii) Co.s alkenyl, hoic iii) -ORY, cac

nhém nay sé€ ap dung sau day).

Quy trinh san xuét nay la phuong phap tao ra hop chét ¢6 cong thie (Ic), ma
hop chét nay dugc bao gém trong hop chét c6 cong thic (I) hoic cong thire (I°), tir hop
chét c6 cong thirc (Ib) ma ciing duge bao gém trong cong thirc (I) hodc cong thie (1)

va hop chit c¢6 cong thirc (¢). Cac vi du vé L! ¢ thé bao gdm clo va tuong tu.

Phan ng dugc thuc hién str dung hop chét ¢ cong thirc (Ib) va hop chét ¢6
cong thie (c) véi luong twong duong, hodc véi luong du, bang cach khudy hdn hop
trong diéu kién nhiét do ndm trong khoang tir trong diéu kién lam lanh dén trong diéu
kién gia nhiét, t5t hon & nhiét d6 ndm trong khoang tir -20°C dén 60°C, thong thudng
trong thoi gian tir 0,1 gid dén 5 ngay, trong dung moéi ma dung moi nay tro véi phan
ung, voi sy ¢ mat cia bazo. Cac vi du vé bazo sit dung ¢ day khong bi gidi han cu thé,
nhung bao gdm natri hydrua, kali tert-butoxit, kali cacbonat, va xesi cacbonat. Céc vi
du vé dung méi st dung & day khong bi giéi han cu thé, nhung bao gdm céc hydrocacbon
thom nhu benzen, toluen, xylen va tuong tu, cac hydrocacbon dugc halogen héa nhu
diclometan, 1,2-dicloetan, cloroform va tuong tu, cac ete nhu dietyl ete, tetrahydrofuran,
dioxan, 1,2-dimetoxyetan, xyclopentylmetyl ete va tuong tu, N,N-dimetylformamit,
1,3-dimetylimidazolidin-2-on, 1-metylpyrolidin-2-on, dimetylsulfoxit, etyl axetat,
axetonitril, nudc, va hdn hop clia ching. Tuong tw, vi du xem trong tai liéu

W02011/159760 A1 va W02005/26120.

Quy trinh san xuét 3
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R
3 4
5 1 R R 0 \L1 1 RS R4 0
R X R N
NS NN
R6 X2 @) R6 \XZ \O
R1 a R1 a

(d) (Id)

Quy trinh san xuét nay 14 phuong phap tao ra hop chat c6 cong thire (Id)
tir hop cht c6 cong thire (d) va hop chét (e).

Phan tng duoc thuce hién sit dung hop chit c6 cong thire (d) va hop chét c6 cong
thitc () véi luong hop chét c6 cong thirc (e) twong duong 2 mol hodc nhiéu hon, bang
cach khudy hdn hop trong didu kién nhiét d6 nim trong khoang tir trong didu kién lam
lanh dén trong didu kién gia nhiét, & nhiét d6 ndm trong khoang tir -40°C dén 60°C, t6t
hon nita & nhiét d6 nam trong khoang tir -20°C dén 60°C, thong thuong trong thoi gian
tir 0,1 gid dén 5 ngay, trong dung mo6i ma dung méi ndy tro véi phan Gng, véi su c6 mit
ctia 2 mol duong luong hodc cao hon cila bazo. Céc vi du vé bazo st dung & day khong
bi gidi han cu thé, nhung bao gém natri hydrua, kali tert-butoxit, kali cacbonat, va xesi
cacbonat. Céac vi du vé dung moi sir dung & ddy khong bi giéi han cu thé, nhung bao
gdm cac hydrocacbon thom nhu benzen, toluen, xylen va tuong tu, cac hydrocacbon
duogc halogen héa nhu diclometan, 1,2-dicloetan, cloroform va tuong tu, cac ete nhu
dietyl ete, tetrahydrofuran, dioxan, 1,2-dimetoxyetan, xyclopentylmetyl ete va twong tu,
N,N-dimetylformamit, 1,3-dimetylimidazolidin-2-on, 1-metylpyrolidin-2-on,
dimetylsulfoxit, etyl axetat, axetonitril, nudc, va hén hgp cta chung. Tuong tu, vi du

xem trong tai liéu WO2011/159760.

Quy trinh san xuét 4
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-

(trong do, X*®1a halogen).

Phén tng nay 1a phuong phap tao ra hop chét cé cong thirc (Te) ma hop chét nay
1a hop chit theo sang ché, biang phan tmg khép vong.

Phan g nay duogc thuc hién str dung hop chét c6 cong thuce (f), véi sy c6 mat
cta lugng bazo twong duong hozc nhiéu hon, béng cach khudy hén hop trong diéu kién
nhiét do nam trong khoang tr nhiét do lam lanh dén nhiét d6 trong phong, thong thuong
trong thoi gian tir 0,1 gid dén 5 ngay, trong dung moi ma dung méi nay tro v6i phan tng
hodc khong cin dung méi. Cac vi du v& bazo sir dung & ddy khong bi gidi han cu thé,
nhung bao gdm natri bis(trimetylsilyl)amit, natri hydrua, va kali tert-butoxit. Cac vi du
vé& dung mdi str dung & day khong bi gii han cu thé, nhung bao gbm céc ete nhu dietyl
ete, tetrahydrofuran, dioxan, 1,2-dimetoxyetan, xyclopentylmetyl ete va twong tu, N,N-
dimetylformamit, 1,3-dimetylimidazolidin-2-on, 1-metylpyrolidin-2-on, va tuong tu.
Ngoai ra, c6 mot s truomg hop, trong d6 dung moi hén hop ciia dung méi va nude thich

hop hon ddi voi phan ung. Tuong tu, vi du xem trong tai liéu WO2008/82009.

Quy trinh san xuit 5
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Phan tmg nay 14 phuong phap tao ra hop chat c6 cong thire (If) ma hop chit nay
12 hop chét theo sang ché, bang phan tng khir carboxyl.

Phan Umg nay duoc thuc hién str dung hop chat c¢6 cong thic (Te), v6i su 6 mat
ctia luong axit tuong dwong hoic nhidu hon, bang cach khu4y hdn hop trong diéu kién
nhiét do nim trong khoang tir nhiét d6 1am lanh dén gia nhiét ti nhiét d6 hdi luu trong
didu kién axit, thong thuong trong thoi gian tir 0,1 gid dén 5 ngay, trong dung mdi ma
dung mdi nay tro v&i phan tng hodc khong cdn dung mdi. Cac vi du vé axit duge si
dung & day khong bi gi6i han cu thé, nhung bao gdm axit clohydric, axit bromhydric,
axit hydroiodic, axit formic, axit axetic, axit trifloaxetic, va axit sulfuric. Cac vi du vé
dung moi sir dung & ddy khong bi giéi han cu thé, nhung bao gbm cac hydrocacbon
dugc halogen hdéa nhu diclometan, 1,2-dicloetan, cloroform va tuong tw, N,N-
dimetylformamit, tetrahydrofuran, va tuong tu. Ngoai ra, c6 mot s6 truong hop, trong

d6 dung méi hdn hop ctia dung mdi va nude thich hop hon dbi véi phan tmg. Tuong tu,
vi du xem trong tai liéu J. Org. Chem., 1983, 48 (6), pp 791-796. Org. Lett., 2011, Vol.
13, p 5560-5563.

Quy trinh san xuét 6

(l9) ()

Phan tng nay 14 phuong phép tao ra hop chét c6 cong thire (Ih) ma hop chat nay
1a hop chét theo sang ché, bang phan tng xyanat hoa sir dung chat xuc tac Pd tr hop
chét c6 cong thuc (Ig).

Phan Ung nay duoc thuc hién str dung hop chét c6 cong thie (Ig) va chét phan
mg xyanat hoa bang cach khudy hdn hop trong diéu kién nhiét d6 nam trong khoang tlr

nhiét d6 lam lanh dén gia nhiét t6i nhiét d6 hdi luu hodc sir dung chiéu xa vi soéng, thong
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thudng trong thoi gian tir 0,1 gior dén 5 ngay, trong dung mdi ma dung moi ndy tro véi
phan tng hodc khong can dung méi. Cac vi du vé chét phan tmg xyanat héa st dung &
day khong bi gidi han cu thé, nhung c6 thé bao gdm CuCN, Zn(CN),, KCN. Ngoai ra,
c6 mot sb truong hop trong d6 ton tai chit xuc tac paladi nhu paladi(IT) diaxetat,
Pdy(dba)s, PA(TFA), hoac [1,1'-bis(diphenylphosphino)feroxen]diclopaladi(I) thich
hop hon dbi voi phan ung. Ngoai ra, c6 mot sb truong hop, trong do su tdn tai cua di-
tert-butyl(2',4',6'-triisopropylbiphenyl-2-yl)phosphin (tBuXphos), 2'.4',6'-diisopropyl-
1,1'-biphenyl-2-yldixyclohexylphosphin (Xphos), hodc 1,1'-
bis(diphenylphosphino)feroxen (dppf) la thich hop dbi v&i phan tmg. Ngoai ra, ¢ mot
sd trudmg hop, trong d6 su tOn tai cia Zn 1a thich hop ddi v6i phan tng. Céc vi du vé
dung mai sit dung & ddy khong bi gidi han cu thé, nhung bao gdm cac hydrocacbon
dugc halogen hda nhu diclometan, 1,2-dicloetan, cloroform va tuong tu, N,N-
dimetylformamit, N,N-dimetylaxetamit, tetrahydrofuran, va tuong tu. Ngoai ra, c6 mot
s trudmg hop, trong d6 dung méi hdn hop cia dung méi va nude thich hop hon ddi véi
phan ing. Vi dy, xem trong tai li¢u Org. Lett., 2007, 9 (9), pp. 1711-1714, Med. Chem.
Lett., 2013, 4 (2), pp. 211215, Journal of Medicinal Chemistry, 2005, vol. 48, p. 3953
—3979.

Mdt s6 hop chit ¢6 cong thire (1) hodc cong thire (I') ¢6 thé duoc didu ché bang
phan tmg d biét nhu phan tng ghép Suzuki, phan ng thé ipso, v.v.., tir hop chét (If).
Tuong tu, vi du xem trong tai liéu W0O2010/131145; W0O2008/147547; va US6809097.

Mot s6 hop chét ¢6 cong thire (I) hodc cong thire (I) ¢o thé duoc diéu ché bang
phan Umg da biét nhu phan tng halogen hoa, phan tmg khtr, hydroxyl héa, ngung tu-
amit v.v.., tt cac hop chét c6 cong thie (I) hoac cong thirc (I’). Tuong tu, vi du xem
trong tai liéu Bioorganic and Medicinal Chemistry, 2011, vol. 19, p. 1666 — 1673;
Journal of Organic Chemistry, 1980 , vol. 45, p. 4391 — 4398; va W02010/51373.

Hop chit c6 cong thire (d) c6 thé duge didu ché bang phuong phap tuong tu clia
quy trinh san xudt 1. Mot s6 hop chét trung gian tong hop dé diéu ché hop chét c6 cong
thire (I) hodc cong thire (I”) ¢6 thé duge diéu ché bang cac phuong phép tong hop da
biét hodc cac phuong phép tong hop duge mé ta trong ban mo ta nay tir cac hop chét da

biét. Tuong tu, vi du xem trong tai liéu W02008/3690; Org. Lett., 2007, 9 (9), pp. 1711-
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1714; Med. Chem. Lett., 2013, 4 (2), pp. 211-215; J. Org. Chem. 2013, 78, 2661-2669;
Bioorganic and Medicinal Chemistry Letters, 2010 , vol. 20, p. 1890 — 1894; va J. Org.
Chem. 2013, 78, 2786—2791.

Quy trinh san xuét cic hop chat trung gian téng hop 1

0 O

%
YU+ e —— LYK
a s a
0
(h)

Phan tmg nay duoc thuc hién sir dung hop chit c6 cong thiic (g) va hop chit c6
cong thirc (h) trong didu kién bazo bang cach khudy hdn hop trong diéu kién nhiét do
nam trong khoang tir nhi€t d6 lam lanh dén nhiét do trong phong, thong thuong trong
thoi gian tir 0,1 gi¢r dén 5 ngay, trong dung mdi ma dung méi nay tro véi phan timg hodc
khoéng can dung méi. Cac vi du vé chit phan ng bazo sir dung & day khong bi gi6i han
cu thé, nhung bao gdm n-butyllithi, sec-butyllithi, tert-butyllithi. Cac vi du vé dung méi
st dung & dady khong bi giéi han cu thé, nhung bao gdm cac ete nhu dietyl ete,
tetrahydrofuran, dioxan, 1,2-dimetoxyetan, Xyclopentylmetyl ete va tuong tu, cac

hydrocacbon nhu n-hexan, n-pentan, va tuong tu, cac hydrocacbon thom nhu benzen,

toluen, xylen va tuong tu.

Quy trinh san xuét cic hop chét trung gian téng hop 2

0 %0
0 R> g
5 1 N~
R N/s N \[<
K ——
a 00
X Me o O/R

()
(k)
(trong d6 R% 1a Ci.salkyl, nhdm nay s& 4p dung sau day).

Phan tmg nay duoc thuc hién str dung hop chit c¢6 cong thire (j) va R®-OCO-
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Lv (Lv 12 O~(C1. alkyl) hodc halogen) bang cach khudy hdn hop trong diéu kién nhiét
d6 ndm trong khoang tir nhiét d 1am lanh dén nhiét d¢ trong phong, thong thuong trong
thoi gian tir 0,1 gid dén 5 ngay, trong dung moi ma dung mai nay tro véi phan ing hodc
khéng cén dung méi trong didu kién bazo. Cac vi du vé chit phan ung bazo st dung &
day khong bi gii han cu thé, nhung bao gdm n-butyllithi, sec-butyllithi, tert-butyllithi,
lithi diisopropylamit, va lithi 2,2,6,6-tetrametylpiperidit. Cac vi du vé dung méi st dung
& day khong bi gioi han cu thé, nhung bao gém cac ete nhu dietyl ete, tetrahydrofuran,
dioxan, 1,2-dimetoxyetan, xyclopentylmetyl ete va tuong tu, cac hydrocacbon nhu n-

hexan, n-pentan, va tuong tu.

Quy trinh san xuat cac hop chat trung gian tng hop 3

O
O
5 / ; Oi: RS <\/ J
Ve 1 " o~ . }
R \( 7 e
| H ™ )
|~ —e— B a \E\\ //\\
X x ] o
| 00 / R
o701 07 0~
mudi cong axit
() (m)

Phén g nay dugc thue hién str dung hop chit c6 cong thirc (k) trong diéu kién
axit trong dung méi ma dung méi nay tro véi phan ting hoic khong can dung moi bang
cach khudy hdn hop trong didu kién nhiét d nim trong khoang tir nhiét d¢ lam lanh dén
nhiét d6 trong phong, thong thudng trong thoi gian tir 0,1 gid dén 5 ngay. Cac vi du vé
axit dugc st dung & ddy khong bi gi6i han cu thé, nhung bao gdm axit clohydric, axit
bromhydric, axit hydroiodic, axit axetic, axit trifloaxetic, axit sulfuric, axit nitric, va
thionyl clorua. Céc vi du vé dung méi sir dung & day khong bi gii han cu thé, nhung
bao g(‘A)m etyl axetat, axetonitril, cac ete nhu dietyl ete, tetrahydrofuran, dioxan, 1,2-
dimetoxyetan, xyclopentylmetyl ete va tuong tu, cac hydrocacbon nhu n-hexan, n-

pentan, va tuong tu, cac ruou nhu metanol, etanol, va tuong tu.

Quy trinh san xuét céc hop chét trung gian tong hop 4
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mudi cong axit
(m) (da)

Phéan tng nay duoc thuc hién sit dung hop chét ¢ coéng thirc (m) trong dung
mdi ma dung méi nay tro véi phan tmg hodc khong cin dung méi trong didu kién bazo
bang cach khudy hdn hop trong diéu kién nhiét d6 nam trong khoang tir nhiét d6 lam
lanh dén nhiét d6 trong phong, thong thudng trong thoi gian tir 0,1 gid dén 5 ngay. Cac
vi du v& chét phan ung bazo sit dung & ddy khong bi gidi han cu thé, nhung bao gdom
natri hydro cacbonat, natri hydroxit, kali hydroxit, kali cacbonat, natri cacbonat, kali
hydro cacbonat, trietylamin, va N,N-diisopropyletylamin. Céc vi du vé dung mdi st
dung & day khong bi gi¢i han cu thé, nhung bao gdbm nude, cic ruou nhu metanol,
etanol, va tuong tu, cac ete nhu dietyl ete, tetrahydrofuran, dioxan, 1,2-dimetoxyetan,

xyclopentylmetyl ete va tuong tu.

Quy trinh san xuét cac hop chit trung gian téng hop 5

Pentametylxyclopentadienyliridi(IIT)

o diclorua dime O
’/ . [szII‘Clz]z S
B J Rlb_OH 5 //
e o L R~ “aNp
e x,x_\?/,/ \J H . . ~~l, P N H
) I
x2& NS NP

(trong d6, R'® 1a Cig alkyl ma c6 thé dugc thé bang mot hodc nhidu phan tir thé dugc

lua chon tir nhém gdm (céc) halogen).
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Phan Ung nay dugc thuc hién st dung hop chit c6 cong thic (da),
pentametylxyclopentadienyliridi(II[) diclorua dime, va R'®-OH bang cach khudy hon
hop trong diéu kién nhiét do nam trong khoang tr nhiét do trong phong dén gia nhiét to1
nhiét d6 hoi luu hodc str dung chiéu xa vi séng, thong thudng trong thoi gian tir 0,1 gioy
dén 5 ngay, trong dung mdi ma dung moi ndy tro véi phan ing hodc khong can dung
moi trong didu kién bazo. Céc vi du v& bazo st dung & ddy khong bi gi6i han cu thé,
nhung cé thé bao gém kali hydroxit, natri hydroxit, kali tert-butoxit, kali cacbonat, va
xesi cacbonat. Cac vi du vé dung méi sir dung & ddy khong bi gi6i han cu the, nhung
bao gébm ruou nhu R'*-OH, c4c hydrocacbon thom nhu benzen, toluen, xylen va tuong
tu. Trong truong hop ruou dugce st dung lam dung moi, ruou can phai tuong tu nhu R'®-

OH. Tuong tu, vi du xem trong tai liéu Tetrahedron, 65 (2009), 4375-4383.

Hop chét ¢6 cong thic (I) hodc cong thire (I') duge tich va tinh ché & dang hop
chét tu do cua no, hodc mudi, hydrat, solvat, hoac chét dang tinh thé da hinh cua no.
Mubi ctia hop chét c¢6 cong thire (I) hodc cong thire (I’) cling ¢6 thé duoc diéu ché bang

phuong phap thong thuong.

Budc tach va tinh ché dugc thuc hién bang cach mg dung céc thao tac xur ly

hoéa hoc chung nhu chiét, két tinh phan doan, va céc kiéu sic ky phan doan khéac nhau.

Céc chit dong phéan khéc nhau c6 thé duoc didu ché bang cach lya chon hop
chat khoi ddu thich hop hodc duoc tach bang phuong phép tach st dung su khéc nhau
vé cac dac tinh héa Iy trong s6 cac chat dong phan. Vi du, céc chét ddng phan quang hoc
c¢6 thé thu duoc nho boi cac phuong phép phan giai quang hoc chung d6i voi cac hop
cht triét quang (vi du, phuong phép két tinh phan doan dua hop chét vao trong mubi
ddng phan khong dbi quang cling v&i bazo hodc axit hoat quang; phuong phap sac ky
str dung cot khong déi xiing hodc twong tw; va cac phuong phap khéc), hodc cling c6 thé

duoc diéu ché tir hop chét khoi dau hoat quang thich hop.

Hoat tinh dugc ly ctia cac hop chét c6 cong thire (I) hodc cong thic (I") xac dinh
duoc khang dinh bang thir nghiém sau.

Vi du thir nghiém 1: Piéu ché va thir nghiém vé cac myofibril co xwong nhanh

Diéu ché myofibril co xuong nhanh: Myofibril co xuong nhanh cua thd dugce
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diéu ché dua trén phuong phéap ctia Herrmann et al. (Biochem. 32(28):7255-7263(1993).
Myofibril duoc diéu ché tir co thit lung ctia tho mua tir Pel-Freez Biologicals (Arkansas)
trong vong 2 ngay dat hang, dugc bao quan trén nudc da. Co thai nho duoc ddng nhét
hoa trong 10 thé tich dung dich dém “chudn” lam lanh bang nuéc da (50 mM Tris, pH
7,4, 0,1 M KOAc, 5 mM KCl, 2 mM dithiothreitol (DTT), 0,2 mM phenylmetylsulfonyl
florua (PMSF), 10 uM leupeptin, 5 uM pepstatin, va 0,5 mM natri azit) chira 5 mM axit
etylendiaminetetraaxetic (EDTA) va 0,5% Triton X-100 str dung thiét bi ddng nhat hoa
Omni-Macro. Myofibril duoc thu hdi bang phuong phép ly tim téc d6 thip (3000
vong/phut trong thoi gian 10 phut) va duoc rira 2 1an trong dung dich dém chta Triton
X-100 dé bao dam loai bo mang té bao. Sau khi rira bang Triton, myofibril dugc rira 3
lan trong dung dich dém “chudn” chira 2 mM magie axetat. Dich rira cudi cling trong
dung dich dém thtr nghiém (12 mM axit piperazin-1,4-bis(2-etansulfonic) (PIPES), pH
6,8, 60 mM KCI, 1 mM DTT) duoc tién hanh va dugc dua vao trong sucroza 10% dé

lam lanh nhanh trong nito long va dugc bao quan ¢ nhiét d6 -80°C.

Kich hoat myofibril co xuong nhanh: Cac chit hoat hda soi nhanh duoc nhan
dang bang cach do hoat tinh enzym ctia cac ché phém myofibril cia co st dung hé thur
nghiém PUMA thich hop (nhén hiéu) (vi du, xem trong tai liéu patent My s6 6,410,254,
6,743,599, 7,202,051, va 7,378,254). Cac ché pham myofibril gom c6 co xwong cua thd
(xAp xi 90% soi nhanh) ma da duoc ddng nhit héa theo cach co hoc va duge ria bang
chat tAy (Triton X-100) dé loai b mang té bao. Ché pham nay giit dugc tat ca cac thanh
phén to co & hinh thé nguyén thity va hoat tinh enzym duoc didu chinh bang canxi. Cac
hop chat dugc thir nghiém st dung huyén phti myofibril va muc canxi da dé gia ting
hoat tinh enzym ctia myofibril t&i 25% tdc d6 cuc dai cua chung (duoc goi 1a pCa25).
Hoat tinh enzym duogc theo diu thong qua hé enzym ghép cip pyruvat kinaza va lactat
dehydroaza. Thir nghiém nay tai tao ADP san xuét ra tir myosin thanh ATP bang cach
oxy hoa NADH, tao ra su thay d6i hé s6 hép thu tai 340 nm. Hé dém 1a 12 mM PIPES,
2 mM MgCl, 1 mM DTT tai pH 6,8 (dém PM12). Dt li¢u dugc thong bao & dang
AC1,4, day 1a ndng do ma tai d6, hop chét lam tang hoat tinh enzym t6i 40%. Két qua
duoc tong hop trong bang 2 sau déy. Trong bang 2, “Hop chét trong vi du” dé chi hop

chat cta vi du véi viée tham khdo céac cau tric duge cung cap trong bang 4 dudi day.
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Hop chat
trong vidu ACLA (M)
2 1,569
3 1,778
4 0,159
5 1,400
6 0,255
7 0,694
8 >39,200
9a 0,626
9b 0,349
10 0,829
11 0,616
12 12,602
13 0,277
14 11,985
15 1,064
16 0,168
17 1,708
18 0,536
19 3,144
20 1,109
21 1,132
22a 2,317
22b 0,473
23 1,717
24 1,664
25 8,216
26 34,268
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27 1,581
28 8,625
29 15,846
30 12,465
31a 3,073
31b >39,200
32 0,384
33 12,478
34 0,229
35 0,565
43 0,051
44 5,982
46 0,106
48 <0,077
49 <0,077
50 0,763
51 0,093
52 0,326
53 0,711
54 0,596
55 0,141
56 2,067
57 0,976
58 5,040
59 0,381
60 0,252
61 0,537
62 >39,200
63 3,707
64 0,390

-05-




33080

65 1,052
66 2,502
68 0,830
69 0,485
70 0,522
71 0,367
72 0,420
73 1,571
74 0,902
75 1,174
76 0,223
77 7,898
79 <0,077
80 0,112
81 0,098
82 0,084
83 <0,077
84 0,401
88 0,203
90 2,555
91 20,240
92a 1,318
92b 0,400
94 8,994
95 0,720
96 5,393
97 0,332
98 2,085
101 2,228
102 8,474
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103 1,247
104 5,017
105 4,313
106 0,494
107 1,080
108 0,450
109 1,919
110 3,478
111 0,321
112 1,437
113 0,271
115 0,474
116 0,274
134a 0,626
134b 4,986
137 2,365
138 7,955
139 30,805
140 0,199
141 <0,077
142 2,377
143 2,830
145 0,581
146 0,283
147 2,346
153 1,590
155 8,340
156 5,881
157 2,566
159 11,374
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161 1,987
165 1,202
167a 3,293
167b 0,869
169 1,730

Vi du thir nghiém 2: Diéu ché va thir nghiém v& luc co gp long ban chan ding trudng

o chudt

Chuot cai Sprague Dawley dugc dat trén mat phing gdy mé 6n dinh bang
isofluran xdng hit (1-5%). Tién hanh cit rach & viing gitta dui chan phai dé boc 16 day
than kinh hong to. D& ngin chin sy co ddng thoi cia cac co gap mu ban chan, mot vét
rach b sung duoc tién hanh & bén canh xuong bénh ché dé phan lap va cit day than
kinh mac. Sau d6, chudt dugc dat 1én dung cu phéan tich co tai chd duoc duy tri nhiét do
(Aurora Scientific, Model 806C). Pau gbi dugc ¢d dinh trong kep gitta hai vit sdc nhon
va ban chan dugc bude vao gia do duoc gén vo1 bd cam bién luc (Aurora Scientific,
Ontario, Canada). Céc dién cuc dang kim bang thép khong gi (0,10 mm) duge méc xung
quanh day than kinh hong to da bdc 16. Luc co co gap 1ong ban chan dang trudng dugc
danh gia véi khép cd chan & do gAp 90°. Mot kich thich dién 30 Hz (trong diéu kién
dién thé trén tdi da) duoc 4p 18n day than kinh va luc co sinh ra duge ghi lai thong qua
déng co tro dong. Pap ung luc 30Hz trudc phan lidu duoc thiét lap lam lyec tai méc co
s&. Dap tmg luc 150 Hz trude khi phan liéu dugc thiét 14p 1am lyc dang cu cuc dai. Céc
hop chét dugc phdi ché trong 50% polyetylen glycol (PEG): 16% Cavitron: 10%
dimetylaxetamit (DMA) va dugc dung theo dudong truyén tinh mach lién tuc trong thoi
gian 60 phut. Dap Umg luc co voi hop chit dugc do ¢t mdi 2 phut trong giai doan phan
lidu. Dt liéu duoc théng bao & dang tri s ude lugng ECso, tri s6 nay 1a nong do ma tai
d6, luc co dat 50% luc kéo tdi da trude khi dinh lidu. Két qua ECso dugc tém luge trong
bang 3 dudi ddy. Trong bang 3, “hop chét ctia vi du” chi hop chit ctia vi du ¢6 tham

chiéu cédc cau truc dugce cung cap trong bang 4 dudi day.

Bang 3
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Hop chitcia | GAP LONG BAN CHAN
vidu ECso (uM)
11 17
12 34
13 19,5
15 16,4
16 13
18 16
19 35
20 30
35 23
49 8,2
52 25,6
55 7,6
56 30
57 28
61 10,3
64 10
72 15,4
73 50
74 15,4
101 24
103 23
104 30
106 15
108 23
109 39,7
113 8
22b 9,99
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Vi du thir nghiém 3: Piéu ché va thir nghiém vé tinh ning chay trén méy ctia chudt

Chudt cai Sprague Dawley dugc lam cho thich nghi vdi may chay (Columbus
Instruments). Chudt duoc hudn luyén dé chay trén méy chay trong 5 ngay véi tbc d6 25
mét/phut (m/phut) trong 10 phit & mat nghiéng 5°. Mt nghién ctru trén may chay, hoan
d6i, mi v6i ngudi thue nghiém duoc tién hanh dé danh gia tac dung ctia cac hop chét
1én tinh nang chay trén may. Chudt dugc ding lidu bang chat mang (0,5% hydroxypropyl
metylxenluloza (HPMC)/0,2% Tween-80) hodc hop chét tai thoi diém trude khi diéu tri
dua vao cac dic tinh duge dong hoc ciia mdi mot hop chét riéng biét trude khi thir
nghi€ém may chay. Sau do, chudt chay cho téi khi chung mét I dat tdc do khong ddi 35
m/phit hodc tbe d6 nam trong khoang tir 25 dén 45 m/phut trong thoi gian t6i 150 pht.
Thoi gian chay trén méy chay duoc ghi lai. Hai ngay sau thir nghiém trén méay chay lan
dau, didu tri d6i nguoc duoc dung cho chudt va phuong thire thir nghiém trén may chay
duoc lap lai. Mdau thoi diém cubi cung duoc tap hop dé phéan tich hop chét trong huyét

tuong. Dt liéu vé khoang cach chay trén may chay dugc tom lugc & hinh vé trén FIG.1.

Su gia ting vé khoang céch chay trén méy chay: Nhu duoc thé hién & hinh vé
trén FIG.1, hop chét cta vi du 20 va hop chét cia vi du 22b lam tang khoang cach chay

trén méy chay.

Vi du thtr nghiém 4: Dicu ché va thir nghiém vé sy co co that vong hdu mon ngoai da

phan 1ap (EAS) cam Ung bdi kich thich dién truong (EFS)

Chuan bi vé sy co co thit vong hdu mon ngoai da phén 1ap cam tmg béi EFS tr
chudt. EAS dugc phan lap tir chudt cai SD (10-11 tudn tudi) duoc gay chét ém &i str
dung phuong phap hut hét méu trong diéu kién gy mé. EAS hinh tron phan lap duoc
cat ra va dugc chia thanh hai dai. Mot dau cia mdi mot dai duge treo trén b cam bién
stc cang (TB-611T; Nihon Kohden) duoc gén voi bo khuéch dai (AP-621G; Nihon
Kohden) va giao dién (Power Lab; Ad Instrument), va dai treo dugc dat vao trong binh
chtta m6é duoc nap béng dung dich dém Krebs. Dung dich dém Krebs dugc tao thong
khi bang 95% O va 5% CO», va duge duy tri Am & nhiét d6 37°C. Pau kia ctia dai dugce
treo trén dién cuc ctia hé EFS (SEN-7203 va SEN-8203; Nihon Kohden) dugc gén vao
b6 khuéch dai ddn dong (SEG-3104; Nihon Kohden). Dai treo dugc rira bang dung dich
dém Krebs va duoc dé nghi véi stre cang 0,5 g trong thoi gian 30 phat dé 6n dinh luc

-100-



33080

cing nghi. Budc nay (rira va 30 phit nghi cia dai) duoc lap lai ba 1in dé lam én dinh
hoan toan lyc cang nghi. Dai 6n dinh duoc kich thich bang xung don (20 V va d6 rong
xung 1a 30 p gidy) va dai ma thé hién dd co trén 60 mg dugc lva chon va st dung dé co
EFS tiép. Sau khi dai lua chon dugc rira bﬁng dung dich dém Krebs, dai dugc trdi qua
EFS ma céc diéu kién cua né 1a dién thé kich thich 20 V, d6 rong xung 30 p gidy, tin sb
20 Hz, va thoi gian kéo dai 1 gidy. EFS duoc lip lai ba 1an véi khoang gidn céch 30
gidy. Cuong do co dugc xac dinh 1a sy chénh 1éch vé luc cang dai gitta trudc va sau khi
co EFS. Cudng d6 trudce khi co duge xac dinh la cuong do co trung binh ctia ba lan EFS
khong c6 bat ky hop chit nao. Sau khi do cuong do trude khi co, hop chat cia vi du 20,
hop chat cta vi du 22b, hoic DMSO duoc bd sung vao dung dich dém Krebs cung voi
dai. 15 phat sau khi b6 sung, dai trai qua EFS ba lan voi khoang gidn cach 30 gidy.
Cuong dd sau khi co dugce xac dinh la cuong do co trung binh ctia ba 14n EFS v&i mdi
mdt hop chét va dugce tinh todn 1a cudng dd trude khi co. Tac dung ctia hop chat ctia vi
du 20 hodc hop chét cta vi du 22b dwoc phan tich sir dung kiém dinh da so sdnh Dunnett
(tri s x4c sudt nhd hon 0,05 duoc xem 1a sy khac nhau ¢6 y nghia). Dt liéu dugce biéu

didn duéi dang trung binh + sai s6 chudn ctia gia tri trung binh (SEM).

Su gia tang vé su co EAS da phén lap duoc cam ting béng EFS: Nhu duoc thé
hién & hinh v& trén FIG.2 va FIG. 3, hop chét cta vi du 20 va hop chét cta vi du 22b
lam tang su co cua EAS da phéan ldp duoc cam Ung béng EFS tir chuot.

Vi du thir nghiém 5: Diéu ché va thir nghiém vé ap luc hdu mén cam tng bang kich

thich dién cta day than kinh then.

Chuén bi ap luc hdu moén ¢ chudt duge cam Ung béng kich thich dién ctua day
than kinh then. Chuét cai SD (11-12 tudn tudi) duge cho nhin an trong thoi gian 12-16
gid va duoc gdy mé bang uretan (1,2 g/kg, dudi da). Mot dng thong (PE 50) dé dung
chét thir nghiém duoc ludn vao trong tinh mach canh. Tién hanh vét rach & ving lung
duéi va cac dién cuc dé kich thich dién duoc dit & dudi cac day than kinh then mot bén.
Ong tham do UniTip (Unisensor AG) dé do &p luc hau mén gén voi bd khuéceh dai (AP-
621G, Nihon Kohden) va giao dién (Power Lab, ADInstrument) dugc ludn vao trong
hau mén qua 15 hau mon. Kich thich day thin kinh then (PudNS, tin sb: 10 Hz, d6 rong
xung: 50 p gidy, thoi gian xung: 400 mili gidy, dién thé: 1 V) duoc 4p dung bang bo kich
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thich dién (SEN-3401, Nihon Kohden) va vi tri ctia ng thong dugc ¢b dinh tai diém ma
& do, su tang ap luc hdu mdén cdm Gng béng PudNS ¢6 thé duoc gay ra mdt cach 4n dinh.
Dién thé duoc diéu chinh dé gay ra su gia ting khoang 30-90% ctia &p luc hau mén cuc
dai gy ra tai 1-10 V. Dé danh gi4 chit thir nghiém, PudNS (tan sb: 10 Hz, d6 rong xung:
50 p gidy, thoi gian xung: 400 mili gidy, dién thé: duoc didu chinh nhu & trén) dugc lap
lai v&i cac khoang gidn cach 1 phut. Trude khi ding chét thir nghiém, it nhat 3 lan gia
tang ap luc hdu mén duoc gdy ra va duoc khing dinh x4p xi tvong duong. Chit mang,
hop chét cua vi du 20 (3 mg/mL/kg) hodc hop chét cua vi du 22b (3 mg/mlL/kg) duoc
dung theo dudng tinh mach. Ap luc trung binh tinh to4n tir ba lin gia tang 4p luc hau
mdn cudi cing trude khi dung va 4p luc trung binh tinh toan tir ba lan gia ting &p luc
hau mdn nim trong khoang tir 1 dén 4 phut sau khi dung dugc xac dinh lan luot 14 tién
ap luc va hau ap luc. Dt liéu duogc biéu dién & dang ty 1€ % cla tién ap luc va tac dung
ctia chat mang, hop chét cta vi du 20 hoic hop chit cua vi du 22b duoc phén tich su
dung kiém dinh da so sanh Dunnett (tri s6 x4c suét nho hon 0,05 duoc xem 1a su khac

nhau c6 ¥ nghia). Dit lidu duoc biéu didn & dang trung binh + SEM ctia 4 con Vét.

Su gia tang 4p luc hdu mén cam tng bang PudNS. Nhu duoc thé hién trén FIG.
4, hop chat ctia vi du 20 va hop chét ctia vi du 22b rit ¢ tiém nang lam gia ting ap luc

hau mdn cam ng bang PudNS.

Vi du thir nghiém 6: Diéu ché va thir nghiém vé ap luc luc son tiéu (LPP) dudi ap luc 6

bung

Chuén bi mau chuot bi do tiéu dudi ap luc b bung. Mau chudt dugc chuén bi
dua vao phuong phap cta tac gia Conway et. ai. (Int Urogynecol J 16:359-363, 2005).
Chuot cai SD (10-14 tuan tudi) duoc gy mé bang pentobarbital. Sau khi m& bung, tién
hanh mét duong rach téi vom bang quang, va éng théng (PE 100; Becton, Dickinson va
Company) duoc ludn vao trong bang quang va khéu lai bang chi. Ngoai ra, dng thong
khac (PE 100; Becton, Dickinson va Company) dugc ludn vao trong ta trang va khau lai
béng chi. Sau khi déng b bung, nude tiu trong bang quang duoc dan luu va nude mudi
sinh Iy dugc bom qua 6ng thong bang quang. Thé tich cia nuéc mudi sinh 1y trong bang
quang duoc duy tri & mic 75% dung luong bang quang t6i da (dung luong t61 da duogc

thiét dat 13 thé tich ma khi bat dau ro ri nudc mubi sinh Iy tir 18 niéu dao). Sau d6, nude
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mudi sinh Iy duge truyén véi toe d6 0,6 mL/gid qua dng théng bang quang bang bom
truyén (TE-331S va STC-525; Terumo), va ap luc bang quang duogc ghi st dung céc
dung cu sau: bd cam bién ap luc (DX-100; Nihon Kohden), bo khuéch dai ap luc (AP-
601G, AP-621G, va AP630G; Nihon Kohden), va giao dién (Power Lab;
ADInstruments). Song song v6i truyén nuée mubi sinh 1y, 6 bung cta chudt duoc ép
bang tay nho mot canh nip 6ng ly tim bang nhua dung tich 50mL, va 4p luc bang quang
tai thoi diém khi ro ri tir 16 niéu dao bat ddu duoc x4c dinh 1a LPP. Viée ép 4 bung duoc
lap lai nhiéu hon 5 l4n v&i khoang giéin cach 1 phut. Tién LPP duoc thiét dat 1a gia tri
trung binh ctia ba diém ghi LPP ngay trudc khi ding liéu hop chit. Luong 5 mL/kg cta
hop chét ctia vi du 20, hop chit ciia vi du 22b, hodc chit mang (13,3% DMSO, 13,3%
PEG400, 13,3% Tween20, va 60% nudc cat) duoc dinh lidu théng qua éng thong ta
trang, va LPP duoc do ba lan tai mdi mot thoi diém sau: 5, 15, 30, 45, va 60 phut sau

khi dung liéu. Tri s§ delta LPP duoc tinh toan dua vao su khac nhau so véi tién LPP.

Su gia tang vé LPP. Nhu dugc thé hién & hinh v& trén FIG. 5 va FIG. 6, hop chét
ctia vi du 20 va hop chét ctia vi du 22b lam gia tang LPP & mAu chudt bi do tiéu duéi ép

luc 6 bung.

Vi du thtr nghiém 7: Chuén bj va thir nghiém vé diém ghi Basso, Beattie, va Bresnahan

(BBB) sau ton thuong tiy séng (SCI)

Chuén bi mau chudt sau tn thuong tay séng: Mau chudt duoc chudn bi dua vao
phuong phép cua tac gia Scheff et. al. (J Neurotrauma. 2003 Feb;20(2):179-93.) phuong
phap nay st dung thiét bi va dép Infinite Horizon (IH-0400; Precision Systems and
Instrumentation). Chudt cai SD (10 tuan tudi) duge gay mé bang hdn hop ctia 0,3 mg/kg
medetomidine, 4 mg/kg midazoram, va 5 mg/kg butorphanol (duéi da). Ving lung cta
chuot dugce phau tich va cac dbt séng nguc tir T8 dén T12 duge boc 16. Sau d6, phiu
thuat mo dot séng duoc tién hanh trén T9 va T10. O giai doan IH-0400, cot séng boc 16
ctia chudt dugc lam 6n dinh bang cach kep bang hai kep duge gin véi cac khép ndi cia
TH-0400. M&i mot khép ndi va kep duoc khoa chat. Sy tén thuong ctia T9 va T10 duoc
gdy ra bang can va dap 210 kdyn. Sau khi déng dét sdng, chudt duge nhdt mdi 16ng mot
con trong diéu kién cham séc hau phiu bao gdm dung dich tiém 5 mL nude mudi dudi

da va 50 mg/kg Cefamezin dudi da hai 1an mdi ngdy trong mot tuan sau khi gdy tén
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thuong tiy séng, va bao gém ép bang quang chudt bang tay hai ]an mot ngay st dung
thao tac Crede cho téi khi chirc ning ctia bang quang phuc hdi. Tai ba méc thsi gian
(ngay 6-7, ngay 13-14, va ngay 20-21 sau khi lam tdn thuong cot sdng), viée dung lidu
cht thir nghiém (hop chét ctia vi du 52 hodc chit mang) va ghi diém BBB dugc tién
hanh nhu duoc thé hién & hinh v& trén FIG.7. Tac dung ctia hop chét cta vi du 52 hoac
chit mang dugc phén tich sir dung kiém dinh t khéng ghép cip (tri s6 xac suat nho hon
0,05 dugc xem la sy khac nhau c6 y nghia). Dt liéu duoc biéu dién dudi dang trung

binh + SEM .

Su gia tang diém ghi BBB. Nhu dugc thé hién & hinh vé& trén FIG.8, hop chat

ctia vi du 52 lam gia tang diém ghi BBB & mau chudt sau tén thuong tay song.

Vi du thtr nghiém 8: Diéu ché va thu nghiém vé mdi quan h¢ luc-canxi trong sinh thiét

co & bénh phdi tic nghdn mén tinh (COPD).

Céc mAu sinh thiét co hoanh va co lung to thu duoc tir cac dbi ching va bénh
nhan COPD la ngudi dd trai qua phau thuat mo 10ng nguc dé loai bo khéi u phéi tién
phat. T4t ca cac bénh nhan COPD duoc phan loai 1a ¢6 bénh vira phdi hoic ning theo
hé phan loai GOLD. Mbt phén sinh thiét tuoi duge dé trong 24 gid & nhiét d§ -20°C
trong 4 mL dung dich glyxerol phuc hdi (5,89 mM Na,ATP, 6,48 mM MgCly, 40,76 mM
Kprop, 100 mM BES, 6,97 mM EGTA, 14,50 mM CrP) chita ndng d6 céc chat irc ché
proteaza cao (1,0 mM DTT, 0,24 mM PMSF, 0,4 mM leupeptin, 0,1 mM E64). Sau do,
cac doan soi don xép xi 1-1,5 mm dugc phén 14p trong dung dich lam chung ¢ nhiét 4o
5°C. O c4 hai ddu, hai ghim bang nhdém duoc gin vao. Céc soi co duge 1 trong 10 phut
trong dung dich dung dich phu lanh (5°C) (cac dung dich lam chung vé&i 1% Triton X-
100, 1,0 mM DTT, 0,24 mM PMSF, 0,04 mM leupeptin, 0,01 mM E64) dé tham qua
mang mang huyét trong cho phép kich hoat cac sidu soi co bang canxi ngoai sinh. Sau
d6, cac soi co duge lip nim ngang 1én hai méc thép khong gi trong ngan duge nap day
dung dich lam chung (200 pL) vdi 14 kinh ddy thuy tinh 16t day & ban soi kinh hién vi
dao nguoc (Zeiss, The Netherlands). Mot moc duoc gén vo1 bd cam bién luc (model
403 A Aurora Scientific Inc, Ontaria, Canada) v&i tdn sé cong huong 10 kHz, trong khi
d6 dau con lai dugc gén v&1 md to tro luc (model 315C, Aurora Scientific Inc.; Aurora,

Ontario, Canada) v§i thoi gian bude 1a 250 p gidy. Kich thude soi duge do bang thiét bi
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ca-mé-ra ghép véi éng kinh. D6 dai soi dugce xac dinh vai d6 phong dai 100x, do sau va
d6 rong duoc xac dinh & phan rong nhét cia 6 véi d6 phong dai 400x (phan tiét dién
hinh elip cta soi co duge gia dinh). Céc soi duge kéo cang téi d6 dai tdi uu bang cach
thiét dat d6 dai don vi to co tai 2,5 pm béng phﬁn mém chuyén dung Aurora. bé bao
dam su gén dn dinh cta soi trong cac ghim béng phuong thirc co hoc, sgi co duge kich
hoat tdi da ngén trude khi thir nghi€m, va khi can thiét, duoc kéo cang lai téi d6 dai don
vi to co 12 2,5 pm. Céc soi co don duoc chuyén tir dung dich kich hoat lam ching sang
dung dich tién kich hoat, kich hoat c4n t6i da va t6i da (5,97 mM Na2ATP, 7,0 mM
CaEGTA, 6,28 mM MgCl, 40,64 mM Kprop, 100 mM BES va 14,50 mM CrP véi pCa
nam trong khoang tir 4,5 dén 9) bang thiét bi kiém soat bé tw déng. Trong thir nghiém,
dir liéu duoc tap hop tu dong bang bang thu dit liéu (téc d6 1ay mau 10000 Hz). Tt ca
cac phép do duoc tién hanh ¢ nhiét dd 20°C. Cac soi duoc kich hoat bang céc dung dich
chira cac ndng do canxi gia ting dan cling v6i chat mang (1% DMSO) hodc 5 uM hop
chét cta vi du 20 va luc sinh ra dugc ghi lai. {t nhit 5 soi co rat nhanh trén mdi dbi
tugng duge phan tich. Dit liéu vé luc-pCa thu duge duoce khép vao phuong trinh Hill,
tao ra pCa50. 5 uM hop chit cta vi du 20 lam gia ting d6 nhay cia luc dbi v6i canxi
trong ca hai nhém co hoanh dbi chimg va co hoanh & bénh nhan COPD (d6i chung: 5,74
+ 0,02 so voi 6,11 = 0,03; COPD: 5,76 + 0,02 so véi 6,11 + 0,02, trung binh + SEM,
n=6/ nhém, p < 0,0001). 5 uM hop chat cta vi du 20 lam gia ting d6 nhay cta luc d6i
v6i canxi trong ca hai nhém déi chimg va co lung to & bénh nhian COPD (ddi ching:
5,76 £ 0,02 so v6i 6,11 £0,03; COPD: 5,78 £ 0,02 so v&i 6,13 + 0,02, trung binh + SEM,
n=6/ nhém, p < 0,0001). Dit liéu vé luc-pCA duge tém tit trén FIG.9 va FIG.10. Mirc y

nghia dugc xac dinh 1 *p < 0,05 so v&i diéu tri bang thé mang.

Céc hop chat ¢6 cong thire (I) hodc cong thirc (I’), hodc mubdi ciia n6 didu bién
dd co cua don vi to co xuong, va do do, duoc ky vong dé str dung lam tac nhan dé phong
ngtra hodc didu tri 1) cdc rdi loan than kinh co, 2) céc rdi loan cta co chi dong, 3) cac
rdi loan CNS trong d6, su yéu co, chimg teo, va chimg moéi mét 1a cac triéu chtmg ndi
troi, 4) céc triéu ching & co xudt phét tir cac rdi loan hé thng, va 5) cac rdi loan chirc

nang cua co san chédu va co that vong niéu dao/hdu mon.

Trong mot phuong &n ctia sang ché, hop chit va ché phém duoc md ta va/hoac

boc 16 & day ky vong duoc str dung dé diéu tri cac bénh than kinh co, tic 14, cac bénh

-105-



33080

ma anh huéng dén phin bat ky ctia don vi thdn kinh-co. Céc bénh than kinh co bao gdm,
vi du: 1) cac bénh ctia don vi van dong, bao gém nhung khong bi gidi han béi xo cing
cot bén teo co (ALS) bao gdm cac bién thé xo cting cdt bén hanh ndo va nguyén phat
(PLS); bénh teo co tay sdng (SMA) cac typ 1-4; hoi ching Kennedy; hoi chimg sau bai
liét; cac bénh 1y than kinh van dong bao gdm, vi du, bénh da day than kinh do méc bénh
trAm trong; bénh day than kinh vén dong da 5 v6i su chen dan truyén; bénh Charcot-
Marie-Tooth va cac bénh than kinh van dong va cam giac di truyén khac; va hoi ching
Guillain-Barre, 2) céc ri loan cta diém ndi thin kinh co, bao gdm bénh nhuoc co, hdi
chitng nhuoc co Lambert-Eaton, va chen thin kinh co kéo dai do thudc hodc doc tinh;
va 3) bénh thin kinh ngoai bién, nhu bénh viém da ré ddy than kinh mat myelin cip tinh,
bénh than kinh tidu dudong, bénh viém da r& day than kinh mét myelin méan tinh, t6n
thuong than kinh ngoai bién do chén thuong, bénh Iy than kinh trong bénh phong, bénh
Iy than kinh do viém mach, viém da co/viém da co, va bénh ly than kinh trong chimg

mat diéu hoa Friedreich.

Trong phuong 4n khac cla sang ché, hop chét va ché pham dugc mo ta va/hogc
bdc 16 ¢ day ky vong dugc st dung dé diéu tri c4c rdi loan ctia co chti dong. Céc rdi loan
ctia co chu dong bao gdm 1) loan dudng co (bao gdm, vi du, Duchenne, Becker, Limb-
Girdle, teo mét - vai - canh tay, Emery-Dreyfus, loan dudng co mét - hau, va loan dudng
co bim sinh); va 2) bénh v& co, nhu bénh v& soi co, bénh & 151 trung tm, bénh co bam
sinh, bénh co ti lap thé, bénh co cép tinh; bénh co viém (nhu viém da co/viém da co va
viém co thé vii), bénh co ndi tiét (nhu cac bénh két hop véi cuong ning hodc gidm ning
tuyén giap), hoi chiing Cushing hodc Addison hodc bénh va cac rdi loan tuyén yén, bénh
co do chuyén héa (nhu bénh dy trit glycogen, vi du, bénh McArdle, bénh Pompe, v.v..),
bénh co do thube (bénh co do cac thudc statin, thudc khang virut va steroit), bénh phéi
han ché, bénh sarcoit, hdi chitng Schwartz-Jampel, chimg teo co khu tra va bénh co

doan xa.

Trong mot phuong an cu thé, hop chit va ché phém duge mo ta va/hoac boc 10
& day ky vong duoc st dung dé didu tri xo climg ¢t bén teo co (ALS). ALS 1a bénh ma
thuong xuét hién mudn trong cude doi (tudi 50+) va c6 qué trinh tién trién nhanh chéng
tr yéu chi lac khéi diu dén lidt va tir vong. Tudi tho trung binh ph bién sau khi chan

doan 1a 3 dén 5 nam. Nguyén nhén tir vong ctia hau hét bénh nhan ALS con chua biét
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(dugc goi 1a dang tu phat) trong khi ti 1€ nhé bénh nhén c6 dang di truyén (gia dinh).
Tinh trang gdy ra su chét dan té bao than kinh van déng thong qua cac nguyén nhan con
chua rd rang. Céc don vi van dong sdng s6t ¢d géng bu cho cac don vi da chét bang viéc
phén b nhiéu thn kinh t6i nhiéu soi hon hon (goi la nay chdi) nhung qué trinh nay cé
thé chi sira chita mot phan chitic nang co, vi céc co sau d6 dé gip phai vén dé vé diéu
phdi va moi co hon. Sau cing, cac té bao than kinh van dong s& chét, dan dén liét hoan
toan co bi bénh. Bénh thong thudng din dén tir vong théng qua su mét phan b than
kinh sau clng téi co hoanh, dan dén suy ho hdp. Cac lua chon didu tri hién nay d6i voi

ALS con han ché.

Trong phuong 4n cu thé khac, hop chit va ché phdm dugc mo ta va/hogc boc 1
& day ky vong duoc stt dung dé didu tri bénh teo co tuy sdng (SMA). SMA 14 rdi loan
gen xudt hién thong qua su dot bién cua protein, té bao than kinh van dong séng sot 1
(SMN1) ma thé hién 12 can thiét cho sy sbng con va sy khoe manh cia cac té bao than
kinh van dong. Bénh thuong gap nhit & tré em vi phin 1én bénh nhan chi song sét téi
11 dén 12 tudi. Hién tai khong c6 diéu tri hidu qua ddi voi SMA.

Trong phuong 4n cu thé khac, hop chit va ché pham duge mé ta va/hodc boc 16
& day ky vong duoc sir dung dé diéu tri bénh nhuge co. Bénh nhuoc co 1a mot bénh ly
than kinh co ty mién mén tinh, trong dé co thé san xuét ra cac khang thé ma ching
phong tda, lam thay ddi hodc pha huy cac protein lién quan dén qua trinh truyén tin hiéu
tai diém ndi thn kinh co, do d6 khién cho su co co khdng xuét hién. Céc protein nay
bao gdm thu thé axetylcholin nicotinic (AChR) hodc it gap hon, tyrosine kinaza dic hiéu
co (MuSK) lién quan dén su tao cum AChR (vi du, xem trong Drachman, N. Eng. J. of
Med., 330:1797-1810, 1994). Bénh dugc dac trung boi cac mic do yéu co xuong khac
nhau (cht dong) cua co thé. Tiéu chudn x4c nhan bénh nhuoc co d6 1a su yéu co gia
tang trong cac thoi gian hoat dong va cai thién sau céc thoi gian nghi ngoi. Mac du bénh
nhuogc co ¢6 thé tac dong bét ky co chu dong ndo, nhung mét s6 co nhit dinh, nhu cac
co diéu khién su van dong méit va mi mat, su biéu hién nét mat, nhai, n6i va nudt thuong
gap trong roi loan, nhung khong phai 1a ludn luén. Céc co didu khién céc dong tac hd
hép va ¢b va chi cling ¢6 thé bi anh huéng. Trong haiu hét moi truong hop, tridu chimg
c6 thé nhan thiy dau tién d6 1a yéu co mét. Trong nhiing trudng hop khéc, kho nudt va

néi lap c6 thé 1 nhitng du hiéu dau tién. Mtic d6 yéu co lién quan trong bénh nhugc
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co khéc nhau nhiéu giita cdc bénh nhén, ndm trong khoang tir dang khu trt, chi gii han
& cac co mét (nhuge co § mét), cho téi dang ning hodc toan than trong dé, nhiéu co -
d6i khi bao gém cé co diéu khién ho hip - déu bi anh hudng. Céc tridu ching, khac nhau
vé kiéu va muc dd nang, cb thé bao gém sup mot hodc ca hai mi mét (sa mi mét), nhin
mo hozc nhin dbi (chtng song thi) do yéu céc co didu khién vé sy van dong mat, déng
di khéng thang bang hodc dang di lach bach, yéu canh tay, ban tay, ngén tay, cdng chan
va cb, su thay dbi vé biéu hién nét mat, khé nudt va thé ngén, va dién dat kho khan (loan
can ngdn). Yéu toan than phat trién & x4p xi 85% sb bénh nhan.

A o

Theo cac phuong 4n khéc, hop chit va ché pham duge mé ta va/hoic boc 16 &
day ky vong duoc sir dung dé diéu tri chung thiéu co, vi du, chimg thiéu co két hop véi
gia hoa hodc bénh (vi du, nhiém tring HIV). Chimg thiéu co duoc dac trung bai su mét
khéi luong, chét lugng va cudng do cia co xwong. Trén 14m sang, su suy giam vé khoi
luong mo co xwong (ching teo co) tham gia vao ching suy nhuoc & ngudi gia. O nam
gi6i, khéi co giam t6i 1/3 trong khoang tudi tir 50 dén 80. O ngudi gia, thoi gian nim
vién kéo dai c6 thé dan dén ching teo do khong st dung din dén mét kha nang tiém
tang kha nang séng ddc 1ap va dan dén dong thac suy giam thé chat. Ngoai ra, qua trinh
gia hoa vé co thé anh huéng siu sic dén cac thanh phin trong co thé, bao gdm ca su suy
giam nhiéu vé khéi nac trong co thé va gia tang chung béo phi trung tdm. Nhiing su thay
d6i vé chiig béo phi toan than va su phan bd md 14 céc yéu td quan trong trong nhidu
bénh lién quan dén tudi tac phd bién nhu cao huyét ap, khong dung nap glucoza va bénh
dai dudng, réi loan lipit huyét, va bénh tim mach xo vita. Ngoai ra, c¢6 thé su suy giam
khdi co do tudi tac, va sau d6, suy giam vé cudng do va do bén cta khéi co, c6 thé 1a
yéu tb quyét dinh then chdt d6i véi sw mét chire nang, sy phu thudc va su tan tat. Su yéu
co cling 14 yéu t6 chinh din dén s gia hoa 4p dén va cudi cung 1 bénh tat va tir vong.

Hop chét va ché phdm duge mé ta va/hodc boce 16 & ddy ky vong duoce st dung
dé diéu tri ching suy mon. Suy mon 1a tinh trang thuong két hop véi ung thu hodc cac
bénh hodc tinh trang tram trong khac, (vi du, bénh phéi tic nghén man tinh (COPD),
suy tim, bénh thdn mén tinh, va thAm tach than), duoc dac trung béng su mat trong lugng

dan dan, chung teo co va moi co, do mat mé md va co xuong.

Hop cht va ché pham duogc mé ta va/hodc boc 16 & day ky vong dugc st dung
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dé diéu tri loan dudng co. Loan dudng co co thé duoc dic trung bdi su yéu co, pha huy
co tién trién dan dan va su tai tao cac soi co va sau cung 1a su thay thé cac soi co béng
mb lién két xo va mé lién két béo.

Hop chét va ché phém dugc md ta va/hodc bdc 16 ¢ day ky vong dugce st dung
@& didu tri yéu co sau phiu thuat, d6 14 su suy giam vé strc manh ctia mot hodc nhiéu co
sau phdu thuat. Sy yéu co c6 thé 1a toan thén (tic 13, yéu toan bo co thé) hodc khu tr &

mdt vung ri€ng biét, mdt phia ctia co the, mot bén chi hodc co.

Hop chét va ché phim duoc mé ta va/hodc boc 16 & day ky vong duoc str dung
dé diéu tri su yéu co sau chan thuong, d6 14 su suy giam vé sirc manh ctia mot hozc
nhiéu co sau giai doan chéan thwong (vi du, chan thuong co thé). Su yéu co ¢6 thé 1a toan
than (tic 1a, yéu co toan bo co thé) hoac khu trit & mdt vung riéng biét, mot phia cta co

thé, mot bén chi hodc co.

Hop chit va ché pham dugc mb ta va/hoic boc 16 & day ky vong dugc st dung
dé didu tri su yéu co va chimg moi mét gy ra boi bénh mach mau ngoai vi (PVD) hodc
bénh dong mach ngoai vi (PAD). Bénh mach mau ngoai vi la bénh hodc rdi loan vé hé
thng tuan hoan bén ngoai néo va tim. Bénh dong mach ngoai vi (PAD), con duge goi
la bénh ly tac nghé&n dong mach ngoai vi (PAOD), la mdt dang cua PVD trong 4o, c6 su
tac ngh&n mot phén hoic toan b dong mach, thuong 1a dong mach dan t6i céng chan
hoac canh tay. PVD va/hoac PAD c6 thé xuét phat tr, vi du, vita xo ddng mach, cac qua
trinh viém dan téi s hinh thanh hep, ngh&n mach/ huyét khdi, hodc su ton thuong mach
mau do bénh (vi du, bénh dai duong), nhiém tring hoic tdn thuong. PVD va/hodc PAD
6 thé gdy ra thiéu mau cuc bd cép hodc mén tinh, dién hinh 12 & céng chan. Cac tri€u
chung ciia PVD va/hodc PAD bao gdm dau, yéu co, t& bi hodc chudt rit & cac co do luu
luong dong méau giam (di cach hdi), dau co, dau 4m i, chudt rat, t& bi hodc chimg mai
mét xuét hién trong khi luyén tip va giam khi nghi ngoi ngan (di cach hdi ngét quang),
dau khi nghi (dau ltc nghi) va su mat md sinh hoc (hoai thw). Céc triéu chimg ctia PVD
va/hodc PAD thuong xudt hién & cac co bap chén, nhung céc triéu chimg c6 thé ciing
duoc quan sat thay & cac co khac nhu co dui hodc hang. Cac yéu té nguy co vé PVD
va/hodc PAD bao gdm tudi tic, bénh béo phi, 161 séng tinh tai, hiit thudc, bénh dai duong,

huyét ap cao, va cholesterol cao (tirc 13, LDL cao, va/hoic triglyxerit cao va/hogc HDL
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thip). Ngudi ¢6 bénh tim mach vanh hodc tién st con dau tim hodc dot qui thudng c6
tan sudt cao bi PVD va/hodc PAD. Céc chit hoat héa phirc troponin xuong nhanh da
dugc chiimg minh lam giam chiing moéi co va/hodc gia ting tdng thoi gian téi moi mét
trong cac mau dbi tuong bi suy mach mau in vitro va tai chd (vi du, xem trong tai liéu
cua tac gia Russell et al., “The Fast Skeletal Troponin Activator, CK-2017357, Increases
Skeletal Muscle Force and Reduces Muscle Fatigue in vitro and 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).

Hop chét va ché phém dugc mo ta va/hodc bde 10 & day ky vong dugce st dung
dé didu tri cac tridu chimg cta suy nhuoc, vi du, suy nhuge két hop véi ldo héa ma da
dugc ching minh tac dong dén su hao tdn don vi van ddng va sttc manh cua co
(McComas, Journal of Electromyography and Kinesiology Vol. 8, 391-402, 1998). Suy
nhuoc duge dic trung bdi mot hodc nhiéu triéu ching trong s6 mat trong luong khong

chuy, su yéu co, t6c do di cham, kiét strc va hoat dong thé chét giam.

Hop chit va ché phidm duoc md ta va/hoic boc 16 & day ky vong dugce st dung
dé diéu tri su yéu co va/hodc chimg moi mét do hoi ching gy com, diy la mot tinh
trang dugc dédc trung bdi sy mét trong lugng khong chu y két hop vai s6t va tiéu chay
man tinh. Trong mot s6 tinh hudng, bénh nhan bi hdi ching gay com mat 10% trong

luong co thé co ban trong vong mot thang.

Hop chit va ché phadm duoc mé ta va/hodc boc 16 & day ky vong dugce st dung
dé diéu tri cac bénh va tinh trang vé co gy ra boi nhiing su bit thuong vé céu triic
va/hodc chirc 'ne'mg clia md co xuong, bao gdm loan dudng co, loan dudng co bam sinh,
bénh co bam sinh, bénh co & vung xa, cac bénh co khéc (vi duy, soi to co, thé vui), cac
hoi chung truong luc co, bénh vé kénh ion trong co, tang than nhiét ac tinh, bénh co do

chuyén héa, hdi chimg nhugce co bam sinh, ching thiéu co, chiing teo co va suy mon.

Hop chét va ché phdm duoc mé ta va/hodc boc 16 & day cling ky vong duge st
dung dé diéu tri c4c bénh va tinh trang giy ra boi ri loan chirc nang co xuét phat tir roi

loan hodc dan truyén & té bao than kinh, bao gém X0 cung cdt bén teo co, teo co tuy
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séng, mat diéu hoa di truyén, céc bénh thin kinh vin dong va cam gidc di truyén, liét
hai chi duéi di truyén, dot quy, da xo cing, tdn thuong néo thiéu dap Gmg van dong, ton
thuong tuy séng, bénh Alzheimer, bénh Parkinson thiéu dap Umg van dong, bénh nhuoc

co, va hoi chiing Lambert-Eaton.

Hop chét va ché phém duoc mo ta va’hodc bdc 16 ¢ ddy cling ky vong duoc s
dung dé diéu tri cac bénh va tinh trang gdy ra boi CNS, tiy séng hodc roi loan chirc nang
co xudt phat tur réi loan didu hoa noi tiét va/hodc chuyén hoa, bao gdm di cach héi thi
phat sau bénh dong mach ngoai vi, giam nang tuyén giap, ting ning hoic giam ning
tuyén can gidp trang, bénh dai duong, r6i loan chire nang thugng than, roi loan churc

nang tuyén yén, va mat can bang axit/bazo.

Hop chit va ché pham duoc mé ta va/hoic boc 16 & day cling ky vong duge sir
dung dé didu tri c4c bénh va tinh trang gdy ra bai cac rdi loan chirc ning clia céc co ving
san chdu va co thit vong niéu dao/hdu mén bao gdm tiéu tién khong kiém soat nhu tiéu
tién khong kiém soét do tang &p luc (SUI) va tidu tién khong kiém soat dang hdn hop
(MUI), va chimg sén phan (Bharucha et. al., Am. J. Gastroenterol., Vol,110, 127-36
(2015)).

Hop chét va ché phém dugc mo ta va/hoac boc 16 ¢ day cling ky vong duoc st
dung két hop véi mot hodc nhiéu thiét bi kich thich co bang dién (EMS) dé diéu tri tiéu
tién khong kiém soét do tang ap luc, tiéu tién khong kiém soat dang hdn hop, va ching
sén phan. Cac vi du vé thiét bi EMS bao gom InterStim IT® (thiét bi kich thich dy than
kinh ciing; Medtronic; ddy than kinh cing kiém soét co that vong niéu dao, co that vong
hau mén, va co ving san chu) va Uromaster® (kich thich giao thoa tan sb thap dbi véi
co thit vong niéu dao, co that vong hiu mén, va co san chau; Nihon Medix Co.). T4c
dung két hop ctia céc hop chit theo sang ché va EMS 1én co thit vong niéu dao, co that
vong hdu mén, va co san chiu giam theo céc két qua cta vi du 2 trong tai liéu
W02016/039367 hoac vi du thir nghi€ém 5 trong ban mo ta nay (chuén bi va thr nghiém
vé 4p luc hau moén giy ra boi kich thich dién day than kinh then).

Hop chit va ché pham dugc md ta va/hodc boc 16 & ddy cling ky vong dugce st
dung két hop v6i mot hodc nhiéu thiét bi kich thich co bing dién (EMS) dé diéu trj rbi

loan chirc ning co sau dot quy, rdi loan chirc nang co sau tén thuong tay séng (SCI), va
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nhiig thiéu hut lién quan dén phuc hdi. Cac vi du vé thiét bi EMS bao gém NESS L300®
(thiét bi kich thich co & chi; Bioness Inc.), NESS L300®Plus (thiét bi kich thich co & chi;
Bioness Inc.), NESS H200® (thiét bi kich thich co & chi; Bioness Inc.), IVES® (thiét bi
kich thich co & chi; OG Wellness Technologies Co., Ltd), WalkAide® (thiét bi kich thich
co & chi; Innovative Neurotronics, Inc.), va NM-F1, (thiét bi kich thich co & chi; ITO
PHYSIOTHERAPY&REHABILITATION). Téc dung két hop ctia cdc hop chit theo
sang ché va EMS 1én co & chi giam theo két qua ctia vi du thir nghiém 2 trong ban md
ta nay (chudn bi va thir nghiém vé co gap long ban chan déng trudng luc co clia chudt)
hodc tir cdc phat hién cua nghién ctru dugc mo ta trong tai liéu Muscle Nerve. 2014

Dec;50(6):925-31.

Hop chit va ché phém duge mo ta va/hodc bde 10 & day cling ky vong dugce st
dung két hop v&i mot hodc nhiéu thiét bi kich thich co bang dién (EMS) dé diéu tri cac
rdi loan chitc ning co hoanh trong xo cing cot bén teo co (ALS) va sau tén thuong tiy
sdng (SCI). Céc vi du vé thiét bi EMS bao gdm hé tao nhip co hoanh NeuRx (DPS)®
(thiét bi kich thich co hoanh; SYNAPSE Biomedical Inc.). Tac dung két hop clia cac
hop chit theo sang ché va EMS 1én co hoanh giam theo céc phat hién ctia nghién ctru

duoc md ta trong PLoS One. 2014; 9(5): €96921.

Hop chét va ché phdm duoc mé ta va/hodc boc 16 & ddy c6 thé duge dung riéng
biét hodc két hop voi cac liéu phép diéu tri khac va/hodc cac tac nhan tri liéu khac hitu

dung trong di€u tri céc rdi loan néu trén.

Duogc phidm chtra mét hodc hai hodc nhiéu loai hop chit c6 cong thirc (I) hodc
cdng thire (1) 1am thanh phén hoat tinh c6 thé dugc didu ché sir dung ta duge ma thudng
dugc str dung trong linh vuc, tic 13, ta duge dung cho dugce phém, chét mang dung cho

dugc phim, va tuong tu, theo phuwong phap duge st dung thong thuong.

Duoc pham duoc néu & day c6 thé chira mot hodc nhiéu hop chit ¢ cong thire
(I) hoac cdng thtrc (I") hodc theo phuong an bét ky, bao gém, khong gidi han, phuong
an bat ky trong sb cac phuong an tir 1-1 dén 8-4 va phuong én batky trong sb cac phuong
an tir (1) dén (57). Duoc pham c6 thé chita chat ddng phan ddi anh don ctia hop chét bat
ky trong sb cac hop chat ¢ cong thic (I) hodc cong thirc (I°) duoc chira trong do, hodc

ddng phan khong d6i quang don ctia hop chét bit ky trong s6 cac hop chét ¢6 cong thirc
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(I) hodc cong thirc (I’) duoc chira trong d6, hodc hdn hop cla cac chét dong phan a6i
anh hoac dong phéan khong dbi quang ctia hop chét bat ky trong s cac hop chét co cong
thire (I) hodc cong thic (I’) dugce chira trong do theo ty 1€ bat ky.

Viéce dung c6 thé duoc hoan tat theo dudng dung udng thong qua vién nén, vién
tron, vién nang, hat, bot, dung dich, va tuong tu, hodc duong dung ngoai tiéu hda thong
qua dung dich tiém, nhu dung dich tiém trong khép, trong tinh mach va trong co, dang
thube dat, ché phém long thAm qua da, m& bai, tAm dan thim qua da, ché phém long

thdm qua niém mac, tam dan tham qua niém mac, dang xong hit, va tuong tu.

Dbi v6i ché phém ran dé dung theo dudng uéng, vién nén, bot, hat, va tuong tu
duoc st dung. Trong ché phém rén nhu vay, mot loai hodc hai hoac nhiéu loai thanh
phan hoat tinh duoc két hop voi it nhat mot ta dugc khong hoat tinh. Theo phuong phép
thong thudng, ché phim c6 thé chira céc chat phu gia khong hoat tinh nhu chét boi tron,
chat phéan huy, chét 6n dinh, hoéc chat tro giup hoa tan. Néu can thiét, vién nén hoac

vién tron ¢6 thé duoc boc béng duong hoac béng mang tu chit bao da day hodc bao rudt.

Ché pham 16ng dé dung theo duong udng bao gdm nhil twong, dung dich, huyén
phu, xi-rd, cdn ngot duoc dung hoac tuong tu, va cling bao gém cac chét pha lodng tro
duoc str dung thong thuong, vi du, nude tinh khiét hodc etanol. Ché pham léng cling c6
thé bao gém céc chét phu gia nhu chét tro gitp hoa tan, chét tao 4m, va chat tao huyén
phu, chét tao ngot, chét tao huong, chit thom, va chit khur trung, ngoai chét pha lodng

tro.

Dung dich tiém dé dung theo dudng ngoai tiéu héa bao gdm cac ché phim dung
dich vo khuan dang nuéc hodc khong ¢ dang nudc, huyén phu, hodc nhii twong. Dung
moi nude bao gdm, vi du, nuée cit tiém va nudc mudi. Vi du vé dung mdi khong & dang
nudc bao g@)m cac ruou nhu etanol. Ché phém nhu vy co thé bao gém thém chat tao do
truong, chat khir trung, chét tao 4m, chit nhii tuong hoa, chét phén tan, chat 6n dinh
hodc chét tro giip hoa tan. Cac ché phém nay dugc vo trung, vi du, bﬁng cach loc qua
bd loc gift vi khuén, két hop chét diét khuan hodc chiéu xa. Ngoai ra, cac ché phém nay
ciing c6 thé duoc sir dung bang cach didu ché ché pham ran vo tring va hoa tan hoic
tao huyén phti ché phdm trong nudc cét tiém v tring hodc dung mdi tiém vo trung trude

khi st dung.

-113-



33080

Vi du vé chat dé sir dung bén ngoai bao gom m& boi, cao dan cing, kem boi,
keo dong, dang dap, phun, va thuoc xttc. Tac nhan con chira thém céc nén md, thude
xtc duge s dung thong thuong, ché pham 16ng dang nudce hodc khong ¢ dang nudc,

huyén phu, nhil twong, hodc twong tu.

Dbi v4i cac tie nhan thAm qua niém mac nhu tic nhan xéng hit va tic nhan ding
qua dudng mii, céc tdc nhan ¢ dang trang thai ran, long hodc ban ran duoc st dung, va
c6 thé duoc didu ché theo phuong phap da biét trong linh vuc lién quan. Vi du, t4 dugc
da biét, va ca chat diéu chinh do pH, chat khtr tring, chét hoat dién, chit boi tron, chit
4n dinh, chét lam dac hoac tuong tu co thé duoc bd sung vao d6 mot cach thich hop. bé
ding, thiét bi x6ng it hodc phun théi thich hop ¢6 thé duoc s dung. Vi du, hop chét co
thé dugc ding riéng biét hodc & dang bot ctia hdn hop phdi ché hodc & dang dung dich
hoac huyén phu két hop véi chit mang duge dung, sir dung thiét bi hoac thiét bi phun
da biét nhu thiét bi xong dinh luong. Thiét bi x6ng bot khd hodc twong tu ¢ thé sir dung
mdt 1an hodc nhiéu 1an va vién nang chira bot kho hodc bot co thé duoc str dung. Theo
céch khac, thiét bi nay c6 thé & dang phun sol khi tao ap ma str dung chét day thich hop,

vi dy, cac khi thich hop nhu clofloalkan, va cacbon dioxit, hodc cac dang khac.

Thoéng thuong, trong truong hop dung theo dudong ubng, lidu hang ngay nam
trong khoang tir 0,001 mg/kg dén 100 mg/kg, t6t hon tir 0,1 mg/kg dén 30 mg/kg, va t6t
hon nita tir 0,1 mg/kg dén 10 mg/kg trong lugng co thé, duge dung theo mét phan hodc
chia thanh tir 2 dén 4 phan. Trong trudng hop ding theo dudng tinh mach, lidu lugng
hang ngay duoc dung thich hop nam trong khoang tir 0,0001 mg/kg dén 10 mg/kg trong
lwong co thé, mot 1an mdt ngay hodc hai hodc nhiéu 1in mét ngay. Ngoai ra, tac nhan
thdm qua niém mac duoc dung v&i lidu lugng nim trong khoang tir 0,001 mg/kg dén
100 mg/kg trong lugng co thé, mot lan hoac nhiéu lan mot ngay. Liéu lugng duoc quyét
dinh mét cach thich hop déap tng theo ting ca thé bang cach xem xét cac triéu ching,
tudi va gidi tinh, va yéu té twong tu.

Mic du ¢6 nhitng sy khac nhau tuy thude vao duong dung, dang 1iéu bao ché,
vi tri dung, va kiéu t4 duoc hodc chit phu gia, dugc phém theo séng ché chira tir 0,01%
theo trong lwong dén 100% theo trong lugng, 1am mdt phuong an, tir 0,01% theo trong

luong dén 50% theo trong luong, ciia mot hoac nhiéu trong sb céac hop cht co cong thure
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(D) hodc cong thirc (I), hodc mudi ctia né 1am thanh phan hoat tinh.

Hop chit c6 cong thirc (I) hodc ¢ong thirc (I') c6 thé dugc stir dung két hop véi
céc tac nhan khéc dé didu tri hodc phong ngira cdc bénh ma hop chit c6 cong thire (1)
hodc cong thitc (I') duoc xem 1a thé hién tac dung trén ddi voi cac bénh nay. Cac ché
phim két hop nhu véy c6 thé dugce dung ddng thoi hodc riéng biét va lién tuc hodc theo
khoang gidin cach thoi gian mong mudn. Céc ché phdm dé ding ddng thoi co thé 1a hdn

hop hodc ¢ thé duge didu ché riéng biét.

Céac dau hiéu khac cua sang ché s& tré nén rd rang trong tién trinh mo ta cac
phuong an vi du sau, cac phuong an nay dugc dua ra dé minh hoa cho sang ché va khong

nham dé gi6i han séang ché.
Vi du thwe hién sang ché

Sau day, quy trinh san xuét dbi v6i hop chét c6 cong thire (I) hodc cong thirc
(I) s& duoc md ta chi tiét hon v6i vide tham khao phdn vi du. Ngoai ra, sang ché khong
bi han ché boi cac hop chat mé ta trong cac vi du dudi day. Ngoai ra, quy trinh san Xuét
d6i v6i cac hop chét khoi ddu sé duoc mé ta trong cac vi du didu ché. Ngoai ra, quy
trinh sén xudt ddi v6i hop chét c6 cong thire (I) hodc cong thire (I”) khong chi gii han
O céac quy trinh san xudt trong céc vi du cu thé duoc dua ra dudi day, ma hop chat ¢6
cong thire (I) hodc cong thire (I') ¢6 thé duoc diéu ché bang t6 hop cac quy trinh san

xut nay hodc phuong phap ma rd rang dbi voi ngudi ¢é ky nang trong linh vy,

Ngoai ra, trong ban mé ta, phdn mém danh phap nhu ACD/Name (nhan higu d4
dang ky, Advanced Chemistry Development, Inc.) co thé duoc sit dung dé goi tén cac

hop chat trong mét sb truong hop.

Ngoai ra, nhiing chi viét tit sau day co thé duoc st dung trong cac vi du, vi du
didu ché, va cac bang dudi day trong mot sb trudng hop. Vi dy, “Str” nghia 1a cong thire
chu trac hoa hoc (“Me” 1a metyl, “Et” 1a etyl, “Ac” 1a axetyl, “n-Bu” Ia n-butyl, “tBu”
hodc “t-Bu” 1a tert-butyl, “cHex” la xyclohexyl, “Ph” la phenyl, “Bz” 1a benzyl, “SEM”
1a [2-(trimetylsilyl)etoxy]metyl, “TBDMS” la tert-butyldimetylsilyl, “TMS’ la
trimetylsilyl, “Boc” la tert-butoxy carbonyl), “EtOAc” la etyl axetat, “DMAc” la N,N-
dimetylaxetamit, “tBuOH” la tert-butyl rugu, “IPE” la diisopropyl ete, “DMI” la 1,3-
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dimetylimidazolidin-2-on, “DMF” la N,N-dimetylformamit, “THF” la tetrahydrofuran,
“MeCN” la axetonitril, “NMP” 1a 1-metylpyrolidin-2-on, “DCE” 1a 1,2-dicloetan,
“TFA” la axit trifloaxetic, “WSC/HCI” 1la N-[3-(dimetylamino)propyl]-N'-
etylcarbodiimit  hydroclorua, “HOBt” la 1H-benzotriazol-1-ol, “TBAF” 1la
tetrabutylamoni florua, “Pdz(dba)s;” 1a tris(dibenzylideneaxeton)dipaladi, “NaHMDS”
la natri bis(trimetylsilyl)amit, “n-Buli” 1a n-butyllithi, “KOtBu” la kali tert-butoxit,
“EtOH” la etanol, “Et;0” la dietyl ete, “DMSO” la dimetyl sulfoxit, “KOAc” 1a kali
axetat, “Mel” 1a metyl iodua va “DIPEA” la N,N-diisopropyletylamin, “min” la phut,
“sat.” 1a bdo hoa, “aq.” 1a dang nudc, “Ar” 1a Argon, “HPLC” nghia la phuong phap sic
ky long hiéu nang cao, “DAT” nghia la dit liéu sinh hoa, “NMR” nghia 1a cng hudng
tir hat nhan, “ESI+” nghia 13 c4c tri s m/z trong phuong phap phd khéi (phuong phép
ion hdéa phun dién ESI, biéu thi [M+H]" trir khi duoc xac dinh theo cach khac),
“APCI/ESI+” nghia 1a APCI/ESI-MS (phuong phép ion héa héa hoc tai ap sudt khi
quyén APCI, biéu thi [M+H]" trir khi duoc xé4c dinh theo cach khéc; trong d6, APCI/ESI
nghia 1a phép do ddng thoi APCI va ESI), “APCI” nghia 14 c4c tri s6 m/z trong phuong
phap phd khdi (phuong phép ion héa hoéa hoc tai 4p sudt khi quyén APCI, biéu thi
[M-+H]" trir khi duoc x4c dinh theo cach khac), 'H-NMR (CDCl3) : & (ppm) ctia cac dinh
trong '"H-NMR trong CDCls, '"H-NMR (DMSO-de): & (ppm) cua cac dinh trong 'H-
NMR trong DMSO-ds, 'H NMR (CD30D) : & (ppm) ctia c4c dinh trong 'H-NMR trong
CD;0D, s: vach don (phd), d: vach ddi (phd), t: vach ba (phd), q: vach bbn (phd), br:
dudng rong (phd) (vi du: brs), m: da vach (phd). SFC 1a phuong phap sac ky 1éng siéu
t61 han. Amino-silic oxit la silicagel dugc chiic nang héa amino, nhu Chromatorex

NH(nhan hiéu) va Hi-flash amino(nhan hi¢u).

Ky hiéu "*" trong cong thurc céu tric hoa hoc chira rﬁmg, hop chét tuong Ung la
chét ddng phan quang hoc don. Ky hiéu "#" chi ra rang, hop chét twong tmg 14 hdn hop
clia céc chit ddng phan ma Ian luot c6 cau hinh (R) va (S), & nguyén tir khong d6i xtmg
v6i chu hinh 14p thé khong duoc chi ra (chét triét quang). Ky hiéu "$" chi ra rang, hop
chét tuong img 12 hdn hop cia 4 chit ddong phan l4p thé. Ngoai ra, HCI trong cong thirc
cdu truc chi ra rang, hop chét 13 monohydroclorua; 2HCI chi ra rang, hop chit 1a

dihydroclorua.
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Ngoai ra, dé thuan tién, néng d6 mol/L duoc biéu thi la M. Vi du, dung dich

nude natri hydroxit I M nghia la dung dich nudc natri hydroxit 1 mol/L.

Theo diu kién ctia phuong phap sic ky 1ong siéu t6i han khong déi ximg (SFC)
trong céc vi du 92a va 92b, CHIRALCEL® OZ-H la c6t, CO2:MeOH = ty 1¢ 80:20 lam
pha dong, duoc str dung. Theo diéu kién ctia phuong phép sic ky long siéu t&i han khong
d6i xtng (SFC) trong céc vi du 134a va 134b, ChromegaChiral CC4 1a c¢dt, CO2:EtOH
v61 0,5% isopropylamin = ty 1€ 85:15 1am pha dong, dugc st dung.

Két qua ctia nhiu xa bdt tia X theo sing ché dugce xéc dinh béng cach st dung
RINT-TTRII trong diu kién dng: Cu, dong qua dng: 300 mA, dién thé qua dng: 50 kV,
do rong léy mau: 0,020°, tbe dd quét: 4°/phut, budce séng: 1,54184 A, va khoang do goc
nhiéu xa (20): 2,5° dén 40°.

Vi du diéu ché 1 (1a va 1b)

B sung H3PO4 (50,6g) vao chit ran ciia P2Os (50,0g) va khudy hdn hop & nhiét
d6 140°C trong thoi gian 1,5 gid. B sung 2-(3-bromphenyl)axetamit (5,00g) va axeton
(3,5mL) vao hdn hop & nhiét d6 80°C, va sau d6 khqu O nhiét do 140°C trong thoi gian
2 git. B sung axeton (2,0mL) vao hdn hop & nhiét d6 140°C, va khudy & cting nhiét do
trong thoi gian 1 gid. Va sau do, hdn hop lai dugc bd sung axeton (2,0mL) & nhiét do
140°C, va khudy & cung nhiét d6 trong 1 gid nita. Hon hop duge rét vao nuée da, va
pha lodng bang EtOAc, va cic pha duogc tach riéng. Rira 16p hitu co bang dung dich
nuée NaHCOs bao hoa va nude mudi, va lam kho trén NasSOs, loc va ¢d trong diéu kién
4p sudt giam. Tinh ché phin con lai bang phuong phap sic ky cot silicagel
(CHCl:/MeOH). Rira phin chét rén thu dugc bang 50% EtOAc/hexan dé tao ra 6-brom-
1,1-dimetyl-1,4-dihydroisoquinolin-3(2H)-on (2,01g) & dang rdn. Nudc cai duge cd
trong diéu kién ap suét giam dé tao ra hdn hop ty 1& 1:1 cua 6-brom-1,1-dimetyl-1,4-
dihydroisoquinolin-3(2H)-on va 8-brom-1,1-dimetyl-1,4-dihydroisoquinolin-3(2H)-on
(996mg) & dang ran.

Vi du diéu ché 2

Hoén hop cua 6-brom-1,1-dimetyl-1,4-dihydroisoquinolin-3(2H)-on (100mg),

N-bromsuxinimit (72mg), axit 3-cloperbenzoic (7mg), va CCls (3mL) duoc hdi luu
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trong 3 gid. Va sau d6, lam mét hon hop xubng nhiét d6 trong phong, loc va cd trong
diéu kién 4p sudt giam. Tinh ché phan con lai bang phuong phép sac ky cot silicagel
(EtOAc/hexan) dé tao ra 4,6-dibrom-1,1-dimetyl-1,4-dihydroisoquinolin-3(2H)-on
(75mg) ¢ dang ran.

Vi du diéu ché 3

B6 sung WSC/HCI (551mg) va HOBt (389mg) trong mdi trudng Ar vao hdn
hop ctia axit 2-(3-bromphenyl)butanoic (582mg) va MeCN (10mL) va khudy hdn hop &
nhiét do trong phong trong thdi gian 1 gid. B6 sung timg giot dung dich nuéc amoniac
28% (0,8mL) vao hdn hop trong diéu kién 1am lanh bang nudc da trong 5 phut. Sau d6,
khudy hdn hop ¢ nhiét do trong phong trong 13 gid. Hon hop dugc ¢ trong diéu kién
&p suat giam, pha lodng bang H>O va khudy trong diéu kién lam lanh bang nudc dé trong
thoi gian 1 gid. Phan két tia duge tap hop dé tao ra san phidm thd & dang ran. Tinh ché
chét ran thu duoc bang phuong phép sic ky cot silicagel (EtOAc/CHCl3) dé tao ra 2-(3-
bromphenyl)butanamit (427mg) & dang ran.

Vi du diéu ché 4

Hon hop ctia 1-(2,6-diclopyridin-3-yl)ethan-1-on (78,8g), CH2Cl> (300mL), 2-
metylpropan-2-sulfinamit (60,6g), va titan tetraetoxit (284,4g) duogc khudy & nhiét do
50°C qua dém. Titan tetraetoxit (50,0g) dugc bd sung thém va khudy hdn hop & nhiét
d6 50°C trong 4 gid. Lam méat hdn hop xubng nhiét d6 trong phong va sau d6, dung dich
nuéc NaHCO3 duge bd sung tu tir. Sau do, hdn hop dugc loc qua dém Celite, va dém
Celite duoc rira béng CH,ClL. Dich loc duoc ¢d, tao huyén phu trong EtOAc, va sau do,
rira bang dung dich nudc NaHCO3 bio hoa. Lam kho 16p hitu co trén NaxSOq, ¢d dic,
va sau do, tinh ché bang phuong phép séc ky cot silicagel (EtOAc/hexan) dé tao ra N-
[1-(2,6-diclopyridin-3-yl)etyliden]-2-metylpropan-2-sulfinamit (63,9g) & dang dau.

Vi du diéu ché 5

B6 sung tir tir alyl magie bromua (1 M trong Et;0, 447mL) & nhiét d6 -78°C
vao hdén hop ctia N-[1-(2,6-diclopyridin-3-yl)etyliden]-2-metylpropan-2-sulfinamit
(130,5g) va THF (300mL). Khudy hén hop & nhiét d6 -78°C trong thoi gian 2 gio, tiép
theo bang cach b sung tir tir dung dich nudc NaHCO3 bio hoa (600mL). Lam 4m hdn
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hop tdi nhiét do trong phong va loc qua dém Celite. Celite dugc rira béng EtOAc. Dich
loc duge rira bang dung dich nudec NaHCOj3 bio hoa (100mL) ba lan. Lam khé 16p hitu
co trén NaySO4 va sau do, ¢d dic dé tao ra N-[2-(2,6-diclopyridin-3-yl)pent-4-en-2-yl]-2-
metylpropan-2-sulfinamit (134,8g) & dang dau.

Vi du diéu ché 6

B& sung NaHMDS (2 M trong THF, 30,6mL) & nhiét 46 -78°C vao hdn hop cia
5-clo-2,3-diflopyridin (9,0g), isobutyronitril (4,2g), va toluen (120mL). Sau do, khudy
hdn hop trong thoi gian 1 gid. Pha lodng hon hop bang NH4Cl (50mL) va lam 4m t6i
nhiét do trong phong. Sau dé, pha lodng hon hop bang EtOAc (300mL), rira bang nudc
(100mL), nuéc mudi (100mL), 1am kho trén Na>SOs, ¢d dac, va sau do, tinh ché bang
phuong phap sic ky cot silicagel (EtOAc/hexan) dé tao ra 2-(5-clo-3-flopyridin-2-yl)-
2-metylpropannitril (10,6g) & dang ran.

Vi du diéu ché 7

Hoén hop cta 2-(2,6-diclopyridin-3-yl)-2-metylpropannitril (10,00g) va axit
sulfuric (100mL) duoc khudy & nhiét do trong phong trong 12 gid. Hon hop duge rot
vao nudce da va hdn hop duge bazo hoa bang dung dich nuéc amoniac 28%. EtOAc va
H,0 dugc bd sung vao hdn hop, va cc pha duge tach riéng. Chiét 16p nude bang EtOAc,
va rira cc 16p hitu co két hop bang nude mubdi, va 1am kho trén NaxSOs, loc va ¢b trong
didu kién 4p suét giam dé tao ra 2-(2,6-diclopyridin-3-yl)-2-metylpropanamit (10,76g)

¢ dang ran.
Vi du diéu ché 8

B6 sung [bis(trifloaxetoxy)iodo]benzen (22,00g) & nhiét do trong phong vao
hdn hop ctia 2-(2,6-diclopyridin-3-yl)-2-metylpropanamit (10,76g), MeCN (220mL), va
H,0 (110mL). Sau d6, khudy hdn hop & nhiét d trong phong trong 24 gid. Pha lodng
hdn hop bang NaHCO3 bio hoa. EtOAc va H20 duge bd sung vao hdn hop, va cac pha
duoc tach riéng. Chiét 16p nudce bing EtOAc, va céc 16p hitu co két hop duge chiét bang
dung dich nuéc HC1 1M. Lép nude duge bazo hoa bﬁng dung dich nuéc NaHCO3, va
chiét bang EtOAc, va rira cac 16p hitu co két hop bang nude mudi, va lam kho trén

NaxSOs, loc va ¢d trong diéu kién 4p sudt giam dé tao ra 2-(2,6-diclopyridin-3-
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yl)propan-2-amin (9,40g) & dang dau.
Vi du didu ché 9

B4 sung natri triaxetoxybohydrua (6,80g) & nhiét d6 trong phong vao hdn hop
cua 2-(2,6-diclopyridin-3-yl)propan-2-amin (4,40g) va 2,4-dimetoxybenzaldehyt (3,92g)
va CH>Cl (100mL). Sau d6, khudy hdn hop & ciing nhiét do trong 12 gio. CHCl3 va
dung dich nugec NaHCOj3 bdo hoa duoc b sung vao hdn hop, va cac pha duoc tach riéng.
Chiét 16p nude bang CHCls, va rira cac 16p hitu co két hop bang nudc mubi, va lam kho
trén NaySOs, loc va ¢b trong diéu kién 4p sudt giam. Tinh ché phan con lai bing phuong
phép sic ky cot amino-silicagel (EtOAc/hexan) dé tao ra 2-(2,6-diclopyridin-3-y1)-N-
(2,4-dimetoxybenzyl)propan-2-amin (7,62g) & dang du.

Vi du diéu ché 10

B& sung hdn hop cua etyl 2-(clocarbonyl)butanoat (5,55g) va toluen (20mL) véi
viéc lam lanh bang chdu nudc da trong mdi truong Ar vao hdn hop cta 2-(2,6-
diclopyridin-3-yl)-N-(2,4-dimetoxybenzyl)propan-2-amin (7,62g), 2,6-dimetylpyridin
(7,5mL), va toluen (100mL). Sau d6, khudy hdn hop & cling nhiét d6 trong 30 phit, va
khudy & nhiét do trong phong trong 6 gio. EtOAc va dung dich nuéc NaHCO3 béo hoa
duoc bd sung vao hdn hop, va céc pha duogc tach riéng. Lop nude chiét bang EtOAc, va
rira cc 16p hitu co két hop bang nude mudi, va lam khd trén NaxSOs, loc va cb trong
didu kién ap sudt giam. Tinh ché phin con lai bang phuong phap sic ky cot amino-
silicagel (EtOAc/hexan) dé tao ra etyl 2-{[2-(2,6-diclopyridin-3-yl)propan-2-yl](2,4-
dimetoxybenzyl)carbamoyl} butanoat (9,65g) & dang ran.

Vi du diéu ché 11

Bb sung NaHMDS (1 M in toluen, 6,95mL) tung giot trong diéu kién lam lanh
bang nudc da vao hdn hop cia tert-butyl 2-{[1-{[tert-butyl(dimetyl)silyl]oxy}-2-(3,5-
diclopyrazin-2-yl)propan-2-yl]carbamoyl} butanotai (1,17g, hdn hop ty 1& 1:1 ctia tt ca
cac chit dong phén 14p thé) va toluen khan (10mL). Khudy hdn hop & cuing nhiét do
trong thoi gian 2 gid. Pha logng hdn hop bang NH4Cl (30mL), va chiét bang EtOAc (2
x 75mL). Lam khd cac phan chiét hitu co két hop trén NaxSOs, loc va ¢ dic. Tinh ché
phan con lai bang phuong phap sic ky silicagel(EtOAc/hexan) dé tao ra tert-butyl 5-
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({[tert-butyl(dimetyl)silyl]oxy } metyl)-2-clo-8-etyl-5-metyl-7-0x0-5,6,7,8-
tetrahydropyrido[3,4-b]pyrazin-8-carboxylat (457mg, hon hop ty 1é 3:2 cua tAt ca cac
chét ddng phan lap thé) ¢ dang dau.

Vi du diéu ché 12

B6 sung trimetylsilymetylazit (100mg), ddng (I) sulfat (1mg), va natri ascorbat
(3mg) vao hon hop ctia 5,5,8-trimetyl-7-0x0-8-(prop-2-yn-1-y1)-5,6,7,8-tetrahydro-1,6-
naphtyridin-2-carbonitril (40mg) va hdn hop DMSO/H>0 (5:1, ImL). Khudy hdn hop &
nhiét d6 trong phong trong 18 gio, tiép theo béng cach loc qua dau loc. Sau do, tinh ché
dich loc bang phuong phap HPLC (1 dén 50% MeCN, 0,1% axit formic) dé tao ra 5,5,8-
trimetyl-7-0x0-8-({1-[(trimetylsilyl)metyl]-1H-1,2,3-triazol-4-yl} metyl)-5,6,7,8-
tetrahydro-1,6-naphtyridin-2-carbonitril (29mg) & dang rén.

Vi du diéu ché 13

Hoén hop cla axit 2-(tert-butoxycarbonyl)butanoic (14,8g), thionyl clorua
(11,5mL), CH,Cl, (80mL), va DMF (4 giot) dugc khudy & nhiét d6 trong phong trong
thoi gian 2 gity va sau do, ¢ dic dé tao ra tert-butyl 2-(clocarbonyl)butanoat (16,1g) &

dang dau.
Vi du diéu ché 14

B4 sung tir tir H,03 (dung dich nude 30%, 44mL) trong diéu kién lam lanh bang
nude da vao hon hop clia 2-(5-clo-3-flopyridin-2-yl)-2-metylpropannitril (7,5g), DMSO
(75mL), va K2COs (7,85 g). Phan tmg duoc lam 4m t6i nhiét d6 trong phong va khuay
trong thoi gian 1 gid. Sau d6, pha lodng phan tmg bang EtOAc (300mL), rira bang H>0
(100mL), nude mubi (100mL), lam kho trén Na;SOs, va c6 dac dé tao ra 2-(5-clo-3-
flopyridin-2-yl)-2-metylpropanamit (8,2g) & dang ran.

Vi du diéu ché 15

B6 sung n-BuLi (1,55 M trong hexan, 155mL) cting v6i lam lanh bang chiu
nude da kho-axeton trong mdi trudng Ar vao hdn hop ctia 2,2,6,6-tetrametylpiperidin
(45mL) va THF (350mL). Sau do, khuéy hdn hop trong diéu kién lam lanh béng nudc
da trong 10 phit. BS sung hdn hop ciia 2,6-diclopyridin (36,96g) va THF (100mL) trong

diéu kién lam lanh béng chau nudc da kho-axeton trong 20 phut vao hdn hop. Sau do,
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khudy hén hop ¢ cting nhiét do trong thoi gian 1 gid. B6 sung hon hop ciia 2-metyl-N-
(oxetan-3-ylidene)propan-2-sulfinamit (35,00g) va THF (50mL) & cung nhiét do trong
30 phtit vao hdn hop nay. Sau dé, khudy hdn hop & cling nhiét d6 trong thoi gian 1 gio.
Pha logng hdn hop bang NH4CI (200mL) & ciing nhiét d9. B6 sung EtOAc (200mL) vio
hdn hop va sau d6, tich riéng 16p hitu co. Chiét 16p nude bang EtOAc (200mL), va ria
céc 16p hitu co két hop bang nude mudi (200mL), lam kho trén NaxSOs, loc va b trong
diéu kién 4p suét giam. Tinh ché phin con lai bang phuong phap séc ky cot silicagel hai
1an (CHCI3/EtOAc va EtOAc/hexan) dé tao ra N-[3-(2,6-diclopyridin-3-yl)oxetan-3-yl]-
2-metylpropan-2-sulfinamit (31,58g) & dang bot.

Vidu diéu ché 16

B6 sung HCI (4 M trong EtOAc, 184mL) & nhiét d6 trong phong vao hén hop
cua N-[3-(2,6-diclopyridin-3-yl)oxetan-3-yl]-2-metylpropan-2-sulfinamit (79,29g) va
EtOAc (1,2 L). Sau d6, khudy hdn hop & cung nhiét do trong thoi gian 1 gio. Phan két
tha duoc tap hop, va ria bang EtOAc dé tao ra 3-(2,6-diclopyridin-3-yl)oxetan-3-amin

monohydroclorua (59,61g) & dang rén.
Vi du diéu ché 17

Hén hop cta N-[3-(3,5-diclopyrazin-2-yl)oxetan-3-yl]-2-metylpropan-2-
sulfinamit (1,21g), axit 2-(tert-butoxycarbonyl)butanoic (847mg), 2-clo-1-metyl
pyridinium iodua (1,44g), trietylamin (758mg), va MeCN (20mL) duoc hdi luu trong 4
gid va duoc ¢d dic mot phan (khoang SmL). Hoa tan phén con lai trong EtOAc (30 mL),
ria béng H,0, nuéc mudi, lam kho trén NazSOy, va cd dic. Tinh ché phén con lai béng
phuong phép sic ky silicagel(EtOAc/hexan) dé tao ra tert-butyl 2-{[3-(3,5-diclopyrazin-
2-yl)oxetan-3-yl]carbamoyl}butanoat (951 mg) & dang ran.

Vi du diéu ché 18

B6 sung NaH (55% thé phan tan trong déu khoang, 363mg) trong diéu kién lam
lanh bang nudc d4 vao hdn hop ciia 2-clo-8,8-dietyl-6H-spiro[1 ,6-naphtyridin-5,3'-
oxetan]-7(8H)-on (1,70g) va DMF (45mL). Sau do, khuéy hdn hop & cung nhiét d6 trong
10 phit. B sung [2-(clometoxy)etyl](trimetyl)silan (1,20mL) trong diéu kién lam lanh
bang nudc d4 vao hdn hop. Sau dé, khudy hdn hop & nhiét d6 trong phong trong 4 gio.
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Luong NaH thém (55% thé phin tan trong ddu khoang, 368mg) va [2-
(clometoxy)etyl](trimetyl)silan (1,20mL) dugc bd sung trong diéu kién lam lanh bang
nude d4, va khudy hdn hop & nhiét do trong phong trong thoi gian 1 gid. Pha lodng hdn
hop bing NH4Cl bo hoa. H,O va EtOAc duge bd sung vao hdn hop, va cac pha duge
tach riéng. Chiét 16p nude bang EtOAc, va rira cac 16p hitu co két hop bang nude mudi,
1am kho trén NaaSOs, loc va ¢ trong didu kién 4p sudt giam. Tinh ché phan con lai bing
phuong phéap sic ky cot silicagel (EtOAc/hexan) dé tao ra 2-clo-8,8-dietyl-6-{[2-
(trimetylsilyl)etoxy]metyl}-6H-spiro[1,6-naphtyridin-5,3'-oxetan]-7(8H)-on (1,73g) &
dang dau.

Vi du diéu ché 19

B6 sung phtc  2,4,6-trivinylxyclotriboroxan pyridin  (2,08g), [1,1'-
bis(diphenylphosphino)feroxen]diclopaladi(Il) (330mg), va K2COs (1,76g) vao hdn hop
cia 2-clo-8,8-dietyl-6-{[2-(trimetylsilyl)etoxy]metyl}-6H-spiro[ 1,6-naphtyridin-5,3'-
oxetan]-7(8H)-on (1,73g), 1,4-dioxan (35mL), va H>O (3,5mL). Sau do, khudy hén hop
& nhiét dd 110°C trong 4 gid. Loc hdn hop qua dém Celite. Tach riéng 16p hitu co, lam
kho trén NaxSOu, loc va cd trong didu kién 4p suét giam. Tinh ché phén con lai bing
phuong phép sic ky cot silicagel (EtOAc/hexan) dé tao ra 8,8-dietyl-6-{[2-
(trimetylsilyl)etoxy]metyl}-2-vinyl-6H-spiro[1,6-naphtyridin-5,3'-oxetan]-7(8H)-on
(1,37g) 6 dang gom.

Vi du diéu ché 20

B6 sung 0s04 (2,5% trong luong trong tBuOH, 3,50mL) & nhiét do trong phong
vao hdn hop cia 8,8-dietyl-6-{[2-(trimetylsilyl)etoxy]metyl}-2-vinyl-6H-spiro[1,6-
naphtyridin-5,3'-oxetan]-7(8H)-on (1,37g), THF (72mL), va HoO (18mL). Sau do,
khudy hdn hop & nhiét d6 trong phong trong 10 phit. B6 sung hdn hop ciia natri periodat
(2,31g) va H,0 (54mL) vao hdn hop. Sau do, khudy hdn hop & nhiét d6 trong phong
trong 3 gid. Pha loging hdn hop bang Nay$>03 (100mL), va ¢b dic trong diéu kién ap
sudt giam. EtOAc duoc bd sung vao hdn hop, va cic pha duge tich riéng. Lam kho 16p
hitu co trén NazSOq, loc va ¢b trong didu kién ap sudt giam. Tinh ché phan con lai bing
phuong phép sic ky cot silicagel (EtOAc/hexan) dé tao ra 8,8-dietyl-7-ox0-6-{[2-
(trimetylsilyl)etoxy]metyl}-7,8-dihydro-6H-spiro[ 1,6-naphtyridin-5,3'-oxetan]-2-
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carbaldehyt (524mg) & dang ran.
Vi du diéu ché 21

B6 sung NaBHj (66mg) v6i viée 1am lanh bang chau nuée da trong moi truong
Ar viao hdn hop cua 8,8-dietyl-7-0x0-6-{[2-(trimetylsilyl)etoxy]metyl}-7,8-dihydro-
6H-spiro[1,6-naphtyridin-5,3'-oxetan]-2-carbaldehyt (524mg) va THF (15mL). Sau do,
khudy hdn hop & cing nhiét do trong thoi gian 2 gid. Pha lodng hdn hop bang NH4Cl
bdo hoa. EtOAc dugce bd sung vao hdn hop, va cac pha duoc tich riéng. Lam kho 16p
hiru co trén NaxSOq, loc va ¢ trong didu kién ap sudt giam. Tinh ché phan con lai bang
phuong phép sic ky cot silicagel (EtOAc/hexan) dé tao ra 8,8-dietyl-2-(hydroxymetyl)-
6-{[2-(trimetylsilyl)etoxy|metyl}-6H-spiro[ 1,6-naphtyridin-5,3'-oxetan]-7(8H)-on
(567mg) & dang ran.

Vi du diéu ché 22

B& sung NaH (55% thé phan tan trong dau khoang, 45mg) trong diéu kién lam
lanh bing nuéc dd vao hdén hop cia 8,8-dietyl-2-(hydroxymetyl)-6-{[2-
(trimetylsilyl)etoxy]metyl}-6H-spiro[1,6-naphtyridin-5,3'-oxetan]-7(8H)-on (283mg)
va DMF (6mL). Sau d6, khudy hdn hop trong 10 phit. Hdn hop duoc bd sung Mel (65
uL). Sau d6, khudy hdn hop & nhiét d6 trong phbng trong thoi gian 1 gio. Pha lodng hon
hop bang NH4Cl bdo hoa. EtOAc duge bd sung vao hdn hop, va cac pha duoc tach riéng.
Lam khd 16p hitu co trén NaxSO4, loc va cb trong diéu kién &p suét giam. Tinh ché phan
con lai bang phuong phép séc ky cot silicagel (EtOAc/hexan) dé tao ra 8,8-dietyl-2-
(metoxymetyl)-6-{[2-(trimetylsilyl)etoxy]metyl}-6H-spiro[ 1,6-naphtyridin-5,3'-
oxetan]-7(8H)-on (299mg) ¢ dang dau.

Vi du diéu ché 23

Hén hop cua 8-(2-{[tert-butyl(dimetyl)silyl]oxy }etyl)-2-clo-8-etyl-6H-
spiro[1,6-naphtyridin-5,3'-oxetan]-7(8H)-on (456mg), Zn(CN)2 (398mg), Zn (38mg),
paladi(Il)  bis(trifloaxetat)  (41mg), di-tert-butyl(2',4",6'-triisopropylbiphenyl-2-
yl)phosphin (tBuXphos, 106mg) va DMAc (10mL) (hdn hop nay dugc thdi vao bing
khi Ar trong 15 phut trude khi st dung) duoc gia nhiét trong thiét bi phan tng vi séng
& nhiét d6 130°C trong thoi gian 1 gio. Pha lodng hdn hop bang EtOAc va H20, va loc
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qua dém Celite. Dich loc dugc chiét béng EtOAc. Rtra 16p hitu co béng nude mudi, lam
kho trén MgSOq, va ¢b dic trong didu kién 4p suat giam. Tinh ché phan con lai bang
phuong  phap sic  ky silicagel(EtOAc/hexan) dé¢ tao ra  8-(2-{[tert-
butyl(dimetyl)silyl]oxy }etyl)-8-etyl-7-ox0-7,8-dihydro-6H-spiro[ 1,6-naphtyridin-5,3'-

oxetan]-2-carbonitril (342mg) & dang ran.
Vi du diéu ché 24

B& sung NaH (55% thé phén tén trong dau khodng, 5,78g) trong diéu kién lam
lanh bang nudc da vao hdn hop cia 6-clo-4-metyl-2H-spiro[isoquinolin-1,3'-oxetan]-
3(4H)-on (30,00g) va DMI (150mL). Sau khi loai bo chéu nudc da, khudy hdn hop trong
20 phut. B6 sung hdn hop cua tert-butyl(2-iodoetoxy)dimetylsilan (39,74g) va DMI
(30mL) timg giot trong 5 phut trong diéu kién lam lanh bang nudc da vao hdn hop nay.
Sau khi loai bd chdu nu6e d4, khudy hdn hop trong thoi gian 2 giv. Hon hop dugc rét
vao nudce dé (500mL), va sau d6 khudy & nhiét do trong phong qua dém. Phén két tia
duoc tAp hop dé tao ra 4-(2-{[tert-butyl(dimetyl)silylJoxy}etyl)-6-clo-4-metyl-2H-
spiro[isoquinolin-1,3'-oxetan]-3(4H)-on (49,98g) & dang ran.

Vi du didu ché 25

B6 sung TFA (3mL) vao hdn hop cua tert-butyl 5-({[tert-
butyl(dimetyl)silyl]oxy } metyl)-2-clo-8-etyl-5-metyl-7-0x0-5,6,7,8-
tetrahydropyrido[3,4-b]pyrazin-8-carboxylat (457mg, hdn hop ty 1€ 3:2 cua tat ca cac
chat ddng phan lap thé) va CHzClo (3mL). Khudy hdn hop & nhiét do trong phong trong
thoi gian 1,5 git. Lam bay hoi cic dung méi trong diéu kién ap sut giam, va phan con
lai dugc phan thanh EtOAc (50mL) va dung dich nuéc NaHCO; bdo hoa (20mL). Cac
1&p duoc tach riéng, va pha hitu co duge lam kho trén NaxSO4 va ¢d dédc. Tinh ché phan
con lai bang phuong phdp sic ky silicagel(EtOAc/hexan) dé tao ra S-({[tert-
butyl(dimetyl)silyl]oxy } metyl)-2-clo-8-etyl-5-metyl-5,8-dihydropyrido[3,4-b]pyrazin-
7(6H)-on (140mg, hdn hop ty 18 3:2 ciia tit ca cac chat dong phan lap thé) & dang ran.

Vi du diéu ché 26

B6 sung 1,4-dioxan (15mL) vao hdn hop cla 6-brom-4,4-dimetyl-2H-
spiro[isoquinolin-1,3'-oxetan]-3(4H)-on (1,00g), KOAc (497mg),
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bis(pinacolato)diboron (1,03g), va [1,1'-bis(diphenylphosphino)feroxen]diclopaladi(Il)
(247mg), va khudy hdn hop & nhiét do 85°C trong 18 gid. Lam mat hdn hop xudng nhiét
d6 trong phong va pha lodng bang EtOAc (100mL) va H>O (100mL). H3n hop hai pha
duoc loc qua dém Celite, va céac 16p dugce tach riéng. Pha nudc duge chiét bé“mg EtOAc
(100mL). Céc phin chiét hitu co két hop duoc rira bang nuwée mudi, lam khé trén NaxSOs,
va cb dic thanh chét ran thd. Chét rin duoc tao huyén phi trong CH>Cl (5mL), nghién
va lam gia héa & nhiét do trong phong trong 15 phut. Phan két tia dugc tap hop dé tao
ra  4,4-dimetyl-6-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)-2H-spiro[isoquinolin-
1,3'-oxetan]-3(4H)-on (721mg) ¢ dang ran.

Vi du diéu ché 27

B sung axit 2-(tert-butoxycarbonyl)butanoic (27,4g), WSC/HCI (34,9g), HOBt
(24,6g), va trietylamin (42mL) & nhiét d6 trong phong vao hén hop cua 3-(2,6-
diclopyridin-3-yl)oxetan-3-amin monohydroclorua (31,0g) va DMF (300mL). Sau do,
khudy hén hop & ciing nhiét d6 trong 3 gid. Hn hop duoc bd sung Ho0, va chiét bang
EtOAc. Rira 16p hitu co bang nuée mudi, va lam kho trén MgSOs, loc va c6 trong diéu
kién &p suét giam. Tinh ché phan con lai bang phuong phap sic ky cot silicagel
(EtOAc/hexan) dé tao ra tert-butyl 2-{[3-(2,6-diclopyridin-3-yl)oxetan-3-
yl]carbamoyl}butanoat (42,9¢) & dang rén.

Vi du diéu ché 28

B6 sung 2-etylhexyl 3-sulfanylpropanoat (1,35mL) va DIPEA (2,20mL) véo
hdn hop cua 2-clo-8,8-dietyl-6H-spiro[1,6-naphtyridin-5,3'-oxetan]-7(8H)-on (1,18g),
Pdx(dba); (200mg), 4,5-bis(diphenylphosphino)-9,9-dimetylxanthen (XantPhos,
245mg), va 1,4-dioxan (24mL). Khudy hdn hop & nhiét d6 90°C trong 15 gid trong moi
truong Ar. Sau khi 1am mat hdn hop xudng nhiét do trong phong, loai bd chat rin bang
cach loc va dich loc dugc ¢ trong diéu kién ap sudt gidm. Tinh ché phﬁn con lai béng
phuong phép séc ky silicagel(EtOAc/hexan) dé tao ra 2-etylhexyl 3-[(8,8-dietyl-7-oxo-
7,8-dihydro-6H-spiro[1,6-naphtyridin-5,3'-oxetan]-2-yl)sulfanyl|propanoat (1,78g) &
dang dau.

Vi du diéu ché 29
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B6 sung Cs:COs (33,2g), 4,5-bis(diphenylphosphino)-9,9-dimetylxanthen
(XantPhos, 1,18g), paladi(Il) diaxetat (230mg), ruou benzyl (10,55mL) theo thir tw nay
vao hén hop cta 8-(2-{[tert-butyl(dimetyl)silyljoxy}etyl)-2-clo-8-etyl-6H-spiro[1,6-
naphtyridin-5,3'-oxetan]-7(8H)-on (20,94g) va toluen (200mL), va sau do, khudy hén
hop & nhiét d6 110°C trong 30 phut trong méi truong Ar. Lam mat hén hop xudng nhiét
d6 trong phong. Loc hon hop qua dém Celite, va rira banh loc bang EtOAc. Dich loc
duoc rira bang nude mudi, 1am khd trén MgSO4, loc va ¢ trong didu kién ap sut giam.
Tinh ché phan con lai bing phwong phép sic ky cot silicagel (EtOAc/hexan) dé tao ra
2-(benzyloxy)-8-(2-{[tert-butyl(dimetyl)silyl]oxy} etyl)-8-etyl-6H-spiro[ 1,6-
naphtyridin-5,3'-oxetan]-7(8H)-on (23,89g) & dang ran.

Vi du diéu ché 30

Hon hop cta 2-(benzyloxy)-8-(2-{[tert-butyl(dimetyl)silylJoxy }etyl)-8-etyl-
6H-spiro[1,6-naphtyridin-5,3'-oxetan]-7(8H)-on (23,87g), 10% paladi trén cacbon (50%
hoi 4m, 2g), va EtOH (240mlL.) dugc khudy & nhiét d6 trong phong trong thoi gian 2 gid
trong diéu kién maéi trudng hydro (1 atm). Sau khi loc hdn hop qua dém Celite, rira banh
loc béng CHCls. Phin dich loc dugce ¢o trong diéu kién ap suét giam. Phén con lai trong
50% IPE/hexan (200mL) dugc khudy & nhiét d6 hdi luwu, va sau d6, 1am mét xubng nhiét
d6 trong phong. Phidn két tia duwoc tip hop dé tao ra 8-(2-{[tert-
butyl(dimetyl)silyl]oxy }etyl)-8-etyl-2-hydroxy-6H-spiro[ 1,6-naphtyridin-5,3'-oxetan]-
7(8H)-on (14,15g) & dang ran.

Vi du diéu ché 31

B6 sung Cs>2COs (2,59g) va natri clo(diflo)axetat (1,52g) trong mdi trudong Ar
vao hdn hop cua 2-hydroxy-8,8-dimetyl-6-{[2-(trimetylsilyl)etoxy]metyl}-6H-
spiro[1,6-naphtyridin-5,3'-oxetan]-7(8H)-on (1,44g), NMP (15mL), va H,O (1,5mL),
sau do, khudy hdn hop & nhiét d6 100°C trong thoi gian 2 gio. Lam mét hdn hop xudng
nhiét do trong phong, va Cs2CO3 (2,59g) va natri clo(diflo)axetat (1,52g) dugc bb sung
vao hdn hop. Khudy hdn hop & 100°C trong 1,5 gid. Lam mat hdn hop xudng nhiét do
trong phong, va Cs2COs3 (2,59g) va natri clo(diflo)axetat (1,52g) duoc bd sung vao hdn
hop. Khudy hdn hop ¢ nhiét d6 100°C trong thoi gian 1 gid. Lam mat hdn hop xuéng
nhiét do trong phong, sau d6, pha lodng biang H>O va chiét bang EtOAc. Rira 16p hitu
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co bang H20 va nude mudi, 1am kho trén MgSOs, loc va c¢b dic trong diéu kién ap suat
giam. Tinh ché phin con lai bang phuong phap séc ky silicagel(EtOAc/hexan) dé tao ra
2-(diflometoxy)-8,8-dimetyl-6-{[2-(trimetylsilyl)etoxy |metyl}-6H-spiro[1,6-
naphtyridin-5,3'-oxetan]-7(8H)-on (1,48g) & dang ran.

Vi du diéu ché 32

Hon hop cua 2-(5-clo-3-flopyridin-2-yl)-2-metylpropanamit  (2,16g),
[bis(trifloaxetoxy)iodo]benzen (5,16g), MeCN (48mL), va H>O (24mL) duoc khudy qua
dém. Sau do, pha lodng phan tng bang EtOAc (200mL), rira bang H,O (100mL), nuée
mudi (100mL), lam kho trén NaxSOs, va c6 dic dé tao ra S-clo-3-flo-2-(2-

isoxyanatopropan-2-yl)pyridin (1,9g) & dang rén.
Vi du diéu ché 33

B6 sung hdn hop ctia KOH (21,0g) va H,O (75mL) vao hdn hop ctia 8-(2-{[tert-
butyl(dimetyl)silyl]oxy}etyl)-8-etyl-2-hydroxy-6H-spiro[ 1,6-naphtyridin-5,3'-oxetan |-
7(8H)-on (14,69g) va MeCN (75mL). Hdén hgp duge bd sung dietyl
[brom(diflo)metyl]phosphonat (13,0g) trong diéu kién lam lanh bang nudc da, va sau
d6, khudy hdn hop & cing nhiét d6 trong 30 phat. Hon hop duge chiét bang EtOAc ba
14n, va rira céc 16p hitu co két hop bang dung dich nuéec NaHCOj3 bdo hoa va nude mudi,
va lam khd trén MgSOu, loc va ¢b trong diéu kién ap sudt giam. Phan con lai trong
EtOAc (30mL) va hexan (100mL) duoc khudy & nhiét d6 hdi luu, va sau do, lam mat
Xuéng nhiét dd trong phong. Phan két tua duoc tap hop dé tao ra 8-(2-{[tert-
butyl(dimetyl)silyl]oxy }etyl)-2-(diflometoxy)-8-etyl-6H-spiro[1,6-naphtyridin-5,3'-
oxetan]-7(8H)-on (11,46g) & dang ran.

Vi du diéu ché 34

B sung TBAF (1,0 M trong THF, 3,5mL) trong didu kién lam lanh bang nuéc
d4 vao hdn hop cta 8-(2-{[tert-butyl(dimetyl)silyl]oxy}etyl)-2-(diflometoxy)-8-metyl-
6-{[2-(trimetylsilyl)etoxy |metyl} -6H-spiro[ 1,6-naphtyridin-5,3'-oxetan]-7(8H)-on
(1,80g) va THF (36mL), va sau do, khudy hdn hop trong thoi gian 1 gi& & cling nhiét
do, va sau do khqu & nhiét do trong phong qua dém. Hon hop duoc rét vao dung dich

nuée NaHCO3 bdo hoa, va chiét bing EtOAc. Rira 16p hitu co bang nuée mudi, 1am kho
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trén MgSOs, va ¢b dac trong didu kién ap sudt giam. Tinh ché phan con lai bang phuong
phap sac ky silicagel(EtOAc/hexan) dé tao ra 2-(diflometoxy)-8-(2-hydroxyetyl)-8-
metyl-6-{[2-(trimetylsilyl)etoxy]metyl}-6H-spiro[ 1,6-naphtyridin-5,3'-oxetan]-7(8H)-
on (1,43g) & dang dau.

Vi du diéu ché 35

Hoén hop cta 5-clo-3-flo-2-(2-isoxyanatopropan-2-yl)pyridin (1,7g), MeOH
(8mL), va trimetylamin (2mL) dugc khudy trong thoi gian 1 git va sau d6, dugce cb dic
mot phén. Loc chét ran thu duge, va dich loc duoc ¢ dé tao ra metyl [2-(5-clo-3-

flopyridin-2-yl)propan-2-yl]carbamat ma duge str dung truc tiép trong budc tiép theo.
Vi du diéu ché 36

B sung timg giot n-BuLi (1,55 M trong hexan, 200mL) trong 50 phtt ciing véi
lam lanh bang chiu nuéce da kho-axeton trong moi truong Ar vao hdn hop ciia 4-brom-
1-iodo-2-metylbenzen (87,5g) va THF (400mL). Sau d6, khudy hdn hop & ciing nhiét
do6 trong 10 phat. B6 sung hdn hop cia 2-metyl-N-(oxetan-3-ylidene)propan-2-
sulfinamit (56,8g) va THF (40mL) timg giot trong 30 phiit & cting nhiét d6 vao hdn hop
nay. Sau d6, khudy hdn hop & cling nhiét d6 trong thoi gian 1 gio. Pha lodng hdn hop
bang NH4Cl (200mL) & ciing nhiét do, va nude mudi (100mL) duge bd sung vao do, va
khudy & nhiét d6 trong phong trong 30 phit. Sau dé, tich riéng 16p hitu co, ¢6 dic, va
pha lodng bang EtOAc (300mL). Chiét 16p nude bang EtOAc (300mL), va rira cac 16p
hitu co két hop bang nuéc mudi hai 14n, va lam kho trén MgSOs, loc va o trong didu
kién &p suét giam. B sung IPE (150mL) vao phan con lai va khudy hon hop ¢ nhiét do
trong phong trong 15 phut va trong diéu kién 1am lanh bang nudc da trong 30 phit. Phan
két tha duoc tap hop, va rira bang IPE dé tao ra N-[3-(4-brom-2-metylphenyl)oxetan-3-
yl]-2-metylpropan-2-sulfinamit (48,07g) & dang ran.

Vi du diéu ché 37

B6 sung n-BuLi (1,55 M trong hexan, 300mL) timg giot trong 8 phut cling v&i
lam lanh béng chiu nudc da kho-axeton trong mdi truong Ar vao hdn hop cta 2,2,6,6-
tetrametylpiperidin (81mL) va THF (95mL). Sau d6, khudy hdn hop trong diéu kién lam
lanh biang nuéc da trong 30 phat. B6 sung hdn hop ctia N-[3-(4-brom-2-
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metylphenyl)oxetan-3-yl]-2-metylpropan-2-sulfinamit ~ (48,06g), dietyl cacbonat
(33,7mL), va THF (220mL) timg giot trong 30 phtt trong diéu kién lam lanh bang chau
nude d4 khd-axeton vao hdn hop nay. Sau d6, lam 4m hdn hop téi nhiét d6 -40°C trong
30 phut, va khudy & cung nhiét d6 trong 10 phut. Pha lodng hdn hop bang dung dich
nudc NH4Cl bao hoa (700mL) & cung nhiét do, va nudce mudi (100mL) dugc bd sung
vao d6. Sau dd, tach riéng 16p hitu co, ¢6 dic, va pha lodng bang EtOAc (500mL). Chiét
16p nuée bang EtOAc (500mL), va rira céc 16p hitu co két hop bang nudc mudi, va 1am
khé trén MgSOs, loc va cd trong diéu kién &p sudt giam dé tao ra etyl (5-brom-2-{3-

[(tert-butylsulfinyl)amino]oxetan-3-yl} phenyl)axetat (63,78g) & dang ran.
Vi du diéu ché 38

B6 sung hdn hop cia etyl (5-brom-2-{3-[(tert-butylsulfinyl)amino]oxetan-3-
yl}phenyl)axetat (63,77g) va EtOAc (250mL) timg giot & nhiét do trong phong trong 20
phtt vao hdn hop ctia HCI (4 M trong EtOAc, 115mL), EtOAc (250mL) va mot miéng
hat ran ctia hop chit mong mudn (etyl [2-(3-aminooxetan-3-yl)-5-bromphenyl]axetat
monohydroclorua). Sau d6, khudy hdn hop & cling nhiét d6 trong 20 phut. Phan két tia
duoge tap hop va rira bang EtOAc (100mL) va 50% EtOAc/hexan (200mL) dé tao ra etyl
[2-(3-aminooxetan-3-yl)-5-bromphenyl]axetat monohydroclorua (48,68g) & dang ran.

Hat rdn mé ta & trén duge diéu ché theo phuong thirc tuong tu khong can hat
ran trong thuc nghiém trén pham vi nho.

Vi du diéu ché 39

B6 sung etyl [2-(3-aminooxetan-3-yl)-5-bromphenyl]axetat monohydroclorua
(48,67g) theo timg phin & nhiét do trong phong vao hén hop ctia NaHCO;s (15,2g) va
H>O (700mL). Sau d6, khudy hdn hop & cing nhiét do trong 40 phut. Phin két tha dugc
tap hop va rira bang H>0O (100mL) hai 14n va MeOH (100mL) hai 1in d tao ra 6-brom-
2H-spiro[isoquinolin-1,3'-oxetan]-3(4H)-on (32,35g) & dang ran.

Vi du diéu ché 40

B6 sung NaH (55% thé phén tan trong diu khoang, 2,00g) véi viée lam lanh

bang chiu nudc da trong mdi truong Ar vao hdn hop cua (2,6-diclopyridin-3-

yl)axetonitril (3,86g) va THF (120mL). Sau dé, khudy hdn hop & cling nhiét do trong 10
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phut. Hon hop duogc bd sung Mel (3,25mL) v6i viée lam lanh bang chiu nudc da trong
mdi trudmg Ar. Sau d6, khuay hdn hop & cting nhiét d6 trong thoi gian 2 gid. Pha loang
hdn hop bing NH4Cl & ciing nhiét d6. H0 va EtOAc duge bd sung vao hdn hop, va céac
pha duogc tach riéng. Chiét 16p nude bang EtOAc, va rira céc 16p hitu co két hop bing
nuée mudi, va lam khé trén NaxSOu, loc va ¢d trong diéu kién ap suét giam. Tinh ché
phdn con lai bing phuong phép séc ky cot silicagel (EtOAc/hexan) dé tao ra 2-(2,6-
diclopyridin-3-yl)-2-metylpropannitril (4,39g) & dang ran.

Vi du diéu ché 41

Hon hop cua metyl (2-(5-clo-3-flopyridin-2-yl)propan-2-yl)carbamat (900mg),
EtOH (12mL), va NaOH (3 M trong H>0, 4mL) dugc gia nhiét trong thiét bi phan mg
vi séng & nhiét do 150°C trong 30 phut. Sau do, c¢6 ddc phan tng va chiét bang EtOAc
(100mL). Rira 16p hitu co bing nude mudi, lam kho trén NaSOu, va c6 dic dé tao ra 2-

(5-clo-3-flopyridin-2-yl)propan-2-amin (520mg).
Vi du didu ché 42 (42a va 42b)

8-(2-{[tert-Butyl(dimetyl)silyl]oxy }etyl)-2-(diflometoxy)-8-etyl-6H-
spiro[1,6-naphtyridin-5,3"-oxetan]-7(8H)-on (14,42g) duoc tach bang phuong phap sdc
ky cot khong dbi xing (CHIRALFLASH (nhin hidu) IA, dung mdi rira giai;
Hexan/EtOAc 80/20 — 0/100, tde dd dong; 12 — 20 mL/phut) dé tao ra 8-(2-{[tert-
butyl(dimetyl)silyl]oxy } etyl)-2-(diflometoxy)-8-etyl-6H-spiro[ 1,6-naphtyridin-5,3'-
oxetan]-7(8H)-on (6,93g, mot chit dong phan déi anh v&i thoi gian luu ngan hon) &
dang rdn, va 8-(2-{[tert-butyl(dimetyl)silyl]oxy}etyl)-2-(diflometoxy)-8-etyl-6H-
spiro[1,6-naphtyridin-5,3'-oxetan]-7(8H)-on (6,78g: moét chat dong phan dbi anh voi
thoi gian luu dai hon) & dang rén.
Vi du diéu ché 83

B6 sung timg giot n-BuLi (1,55 M trong hexan, 220mL) trong 90 phut cung véi
]am lanh bang chau nuéc d4 kho-axeton trong diéu kién moi truong N vao hdn hop cua
1-brom-4-clo-2-metylbenzen (73,28g) va THF (250mL). Sau d¢, khudy hdn hop & cling
nhiét d6 trong 10 phut. Hon hop duge bd sung hdn hop ctia 2-metyl-N-(oxetan-3-
ylidene)propan-2-sulfinamit (50,00g) va THF (100mL) timg giot trong 60 phut ¢ cung
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nhiét d§. Sau d6, khudy hdn hop & cting nhiét d6 trong 20 phut. Pha lodng hdn hop bang
dung dich nuée NHsCl bdo hoa & cting nhiét d6 va lam 4m 1én t&i nhiét do trong phong.
Hon hop duoc ¢d dic mot phan trong didu kién ap sudt giam, va sau do, pha lodng hdn
hop bing H»0, va chiét bing EtOAc hai 1dn. Rira cac 16p hitu co két hop bang nude
mudi, va lam kho trén MgSOu, loc va cb trong didu kién ap sudt giam. Céc 16p nude két
hop duoc loc qua dém Celite va banh loc dugc rira béng EtOAc ba lan. Dich loc dugc
chiét bang EtOAc, va rira 16p hitu co bang nude mudi, va 1am khé trén MgSOs, loc va
cd trong didu kién ap sudt giam. Phan con lai két hop duoc pha lodng bang IPE va sau
d6, co dic trong didu kién ap suat giam. B6 sung IPE vao phan con lai va bao quan &
nhiét do trong phong qua dém. Chét ran duogc tap hop, va rira bé“mg 50% IPE/hexan dé
tao ra N-[3-(4-clo-2-metylphenyl)oxetan-3-yl]-2-metylpropan-2-sulfinamit (57,00g) &

dang ran.
Vi du diéu ché 84

B4 sung n-BulLi (1,55 M trong hexan, 400mL) ting giot trong 40 phut vdi viée
lam lanh bang chau nude d4 kh-MeCN trong diéu kién méi truong Na vao hdn hop cia
2,2,6,6-tetrametylpiperidin (109mL) va THF (114mL). Hon hop duoc bd sung hdn hop
cua N-[3-(4-clo-2-metylphenyl)oxetan-3-yl]-2-metylpropan-2-sulfinamit (57,0g), dietyl
cacbonat (45,0mL), va THF (256mL) timg giot trong 90 phut trong diéu kién lam lanh
bang chau nudc d4 khd-MeCN. Sau d6, khudy hdn hop & cung nhiét do trong 30 phut.
Pha loang hdn hop b%mg dung dich nuée NH4Cl bdo hoa ¢ cung nhiét do. Hon hop duoc
c6 dac mot phén trong diéu kién ap suét giam, va hon hop duoc chiét béng EtOAc hai
lan. Rira cac 16p hitu co két hop bang 50% nude mudi/H2O hai 14n, va lam kho trén
MgSOs, loc va cb trong diéu kién 4p sudt giam dé tao ra etyl (2-{3-[(tert-
butylsulfinyl)amino]oxetan-3-yl}-5-clophenyl)axetat (70,6g) & dang dau.

Vi du diéu ché 85

B6 sung hén hop cuta etyl (2-{3-[(tert-butylsulfinyl)amino]oxetan-3-yl}-5-
clophenyl)axetat (142,46g) va EtOAc (800mL) ting giot ¢ nhiét do trong phong trong
25 phut vao hdn hop ctia HCI (4M trong EtOAc, 285mL) va EtOAc (850mL). Sau do,
khudy hdn hop & ciing nhiét do trong 25 pht. Phan két tia duoc tdp hop va rira bang
50% EtOAc/hexan ba lan dé tao ra etyl [2-(3-aminooxetan-3-yl)-5-clophenyl]axetat
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monohydroclorua (116,70g) & dang rén.
Vi du diéu ché 86

B6 sung etyl [2-(3-aminooxetan-3-yl)-5-clophenyl]axetat monohydroclorua
(116,7g) theo timg phin & nhiét d6 trong phong vao hdn hgp ctia NaHCO;3 (42,0g) va
H,0 (1170mL). Sau dé, khudy hdn hop & cung nhiét do trong thoi gian 1 gid. Phin két
tia duoc tap hop va rira bang H2O hai 1in va EtOAc hai ldn dé tao ra 6-clo-2H-
spiro[isoquinolin-1,3'-oxetan]-3(4H)-on (62,9g) ¢ dang ran.

Vi du diéu ché 95

B6 sung natri nitrit (3,7g) trong didu kién lam lanh bang nudc d4 vao hdn hop
cta 2-(3,5-diclopyrazin-2-yl)-2-metylpropanamit (2,5g), H2O (11mL), MeCN (11mL),
va axit sulfuric (11mL). Khudy hdn hop & cling nhiét d6 trong 5 phtit va sau dé, lam 4m
t61 nhiét d6 trong phong va khudy trong thoi gian 2 gio. Chét ran tao ra dugc tip hop va
rira bang H>O dé tao ra 2-(3,5-diclopyrazin-2-yl)-2-metylaxit propanoic (2,5g) ¢ dang

ran.
Vi du diéu ché 96

Hon hop cta 2-(3,5-diclopyrazin-2-yl)-2-metylaxit propanoic (2,2g), toluen
(45mL), trietylamin (1,7mL) va diphenylphosphorylazit (3,1g) duoc khudy & nhiét do
hdi luu trong 2,5 gidy. Sau d6, 1am mat hdn hop xudng nhiét do trong phong, va rugu 4-
metoxybenzyl (5,2g) va trietylamin (7,8mL) duoc bd sung vao do. Khuéy hdn hop &
nhiét d6 trong phong trong thoi gian 2 giod va sau do, c6 dac. San pham thé duoc hoa tan
trong CHaCl (10mL), tiép theo bing céch bd sung TFA (10mL). Khudy hdn hop & nhiét
dd trong phong trong 3 gid va sau do, cd dac. B6 sung HCI (4M trong 1,4-dioxan, 10mL)
& nhiét do trong phong vao phin chit rin thé va sau do, ¢d dic dé tao ra 2-(3,5-
diclopyrazin-2-yl)propan-2-amin monohydroclorua (1,4g) & dang ran.

Vi du diéu ché 100

B6 sung n-BuLi (1,6M trong hexan, 6,5mL) timg giot & nhiét d§ -100°C trong
diéu kién méi truong nito vao hdn hop ctia 2-brom-4-flo-1-iodobenzen (3,12g) va THF
(25mL). Hdn hop tao ra duge khqu & cung nhiét d6 trong 30 phut, va sau do, 2-metyl-
N-(oxetan-3-ylidene)propan-2-sulfinamit (2,0g) trong THF (5mL) duoc bb sung tir tir
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timg giot trong khi duy tri nhiét d6 bén trong nam trong khoang giita -90 va -100°C.
Dung dich tao ra duogc khqu ¢ cung nhiét d6 trong 30 phut. Pha lodng hdn hop bﬁng
dung dich nuéc NH4Cl bio hoa (50mL) va HO (50mL), va chiét bang EtOAc (2 x
100mL). Rtra cac 16p hitu co két hop béng nude mudi, lam kho trén NaxSOy, loc, ¢ dic,
va sau do, tinh ché bang phuong phép sic ky cot silicagel (EtOAc/hexan) dé tao ra N-
[3-(2-brom-4-flophenyl)oxetan-3-yl]-2-metylpropan-2-sulfinamit (1,29g) & dang ran.

Vi du diéu ché 101

Nap vao binh thot ¢b day tron thé tich 200mL bang N-[3-(2-brom-4-
flophenyl)oxetan-3-yl]-2-metylpropan-2-sulfinamit (1,05g), Pd2(dba)s (137mg), va 2-
dixyclohexylphosphino-2',4',6'-triisopropylbiphenyl (Xphos, 143mg). Binh thét ¢
dugc tao chan khéng va dugce nap ddy lai biang nito 3 1an, va THF khan d3 khir khi
(15mL) duoc bd sung thong qua bom tiém, tiép theo bang tert-butoxy-2-oxoetyl-kém
clorua (0,5M trong Et,0, 15mL). Hon hop tao ra duoc khudy & nhiét do 55°C trong thoi
gian 1 gid va sau d6, 1am mat xubng nhiét d6 trong phong va pha loing bang EtOAc
(100mL) va H>0 (50mL). Loc hdn hop qua dém Celite. C4c pha duoc tach riéng, va pha
nude duoce chiét bing EtOAc (50mL). rira cac 16p hitu co két hop bang nudc mudi, lam
kho trén NapySO4, va cd didc dé tao ra chét rin mau niu. BS sung TFA (10mL) vao hdn
hop ctia chit ran thé va CH>Cl (50mL). Khudy hén hop thu duoc & nhiét d6 phong
trong 1,5 gio. Lam bay hoi cac dung méi, va phin c¢in con lai duge phan thanh dung
dich nuéc NaHCO3 bdo hoa (50mL) va EtOAc (50mL). Cac 16p dugc tach riéng va pha
nuée duge rira bang EtOAc (50mL). Sau d¢, axit héa pha nuée t¢i do pH 5 bang axit
formic va chiét bang EtOAc (2 x 50mL). Lam kho cac phan chiét hiru co két hop trén
NaSO4, va ¢6 dic dé tao ra axit (2-{3-[(tert-butylsulfinyl)amino]oxetan-3-y1}-5-
flophenyl)axetic (0,52g) & dang ran.

Vi du diéu ché 102

B sung HCI (4 M trong 1,4-dioxan, 0,45mL) trong diéu kién lam lanh bang
nuéc da4 vao hdn hop cua axit (2-{3-[(tert-butylsulfinyl)amino]oxetan-3-yl}-5-
flophenyl)axetic (491mg) va 1,4-dioxan (4mL). Hon hop phan tmg duoc lam 4m t6i
nhiét d6 trong phong va khudy trong thoi gian 1 gio. Phan két tia duoc loc dé tao ra chat

rén tho (150mg), va duoc sir dung truc tiép trong budc tiép theo. Hon hop ctia chit rin
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thd (150mg), DMF (2mL), O-(benzotriazol-1-yl)-N,N,N',N'-tetrametyluronium
hexaflophosphat (HBTU, 326mg), HOBt (116mg), va trimetylamin (0,24mL) dugc
khudy & nhiét d6 trong phong trong thdi gian 1 gid. Sau d6, rét phan ing vao trong H,O
(25mL) va EtOAc (25mL). Tach riéng 16p hitu co, rira bang nudc mudi, lam kho trén
Na2SO4, loc va cb dic. Chit ran tao ra duoc rira béng 25% CHaCly/hexan dé tao ra 6-

flo-2H-spiro[isoquinolin-1,3'-oxetan]-3(4H)-on (85mg) & dang rn.
Vi du diéu ché 104

B sung thionyl clorua (2,1mL) trong diéu kién 1am lanh bang nu6c d4 vao hdn
hop cua axit (2-{3-[(tert-butylsulfinyl)amino]oxetan-3-yl}-5-clopyridin-3-yl)axetic
(4,84g) va MeCN (112mL). Hdn hop phan tmg dugc khudy & cung nhiét d6 trong 90
phut. Hdn hop duge bd sung dung dich nuée NaHCOj3 bdo hoa (40mL), va sau d6, hdn
hop duoc co téi thé tich khoang 80mlL, va chét ran tao ra duogc loc va rira béng H>O
(15mL), EtO (30mL), va EtOAc (10mL). Sau dé, chit ran tao ra dugc nghién voi 10%
MeOH/hexan d¢é tao ra 3-clo-5H-spiro[1,7-naphtyridin-8,3'-oxetan]-6(7H)-on (1,12g) &

dang ran.
Vidul

Binh thét ¢6 3 ¢b thé tich 1000mL duogc nap bang 6-brom-2H-spiro[isoquinolin-
1,3'-oxetan]-3(4H)-on (17,35g) va DMF (160mL). Binh thét ¢b dugc tao chan khong va
dugc nap diy lai bang Ar hai 1an, va NaH (55% thé phan tan trong dau khoang, 6,50g)
duoc bd sung theo timg phan trong didu kién lam lanh bang nudc da vao d6, va sau do,
khudy hdn hop & nhiét do trong phong trong 30 phut. Hdn hop duoc bd sung hdn hop
ctia MeI (8,1mL) va DMF (35mL) timg giot trong diéu kién 1am lanh bang nuéc da trong
1 gio. Luong Mel bé sung thém (0,5mL) duoc bd sung trong diéu kién lam lanh bang
nuée da, va khudy hon hop & ciing nhiét d6 trong 10 phut. Pha lodng hdn hop bang H>O
(250mL) va dung dich nuéc NH4Cl bio hoa (150mL), va khudy & nhiét d6 trong phong
trong thoi gian 1 gid. Phan két tia duoc tdp hop, va hdn hop cia chat rin va 40%
toluen/hexan (200mL) dugc khudy & nhiét d6 hdi luu trong thoi gian 1 gio, va sau do,
1am mét xudng nhiét d trong phong. Khudy hdn hop & nhiét d6 trong phong trong 30
phut, va phan két tia duoc tdp hop dé tao ra 6-brom-4,4-dimetyl-2H-spiro[isoquinolin-
1,3'-oxetan]-3(4H)-on (14,47g) & dang ran.
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Vidu?2

B sung H3PO4 (12mL) vao chét ran ciia P2Os (20,00g) va khudy hdn hop &
nhiét do 140°C trong thoi gian 1 gid. Bb sung 2-(3-metylphenyl)butanamit (3,00g) va
axeton (2,70mL) vao hén hop ¢ nhiét do 100°C, va khuéy ¢ cung nhi¢t do trong thoi
gian 2 gio. Bd sung axeton (2,70mL) & nhiét d6 120°C vao hdn hop, va khudy & cung
nhiét d6 trong thoi gian 2 gio. Hon hop duoge rét vao nude da, va pha lodng bang EtOAc,
va tach riéng. Rira 16p hitu co bang nudc mudi va lam kho trén NaxSOs, loc va cd trong
diéu kién 4p sudt giam. Rira phin con lai bing EtOAc/hexan d tao ra 4-etyl-1,1,6-
trimetyl-1,4-dihydroisoquinolin-3(2H)-on (2,83g) ¢ dang ran.

Vidu3

Hén hop ciia 4-etyl-1,1,6-trimetyl-1,4-dihydroisoquinolin-3(2H)-on (600mg),
NaH (60% thé phan tan trong dau khoang, 167mg) va DMF (6,0mL) dugc khudy trong
diéu kién 1am lanh bang nudce d4 trong 30 phut. BS sung 2-(3-brompropoxy)tetrahydro-
2H-pyran (924mg) vao hon hop & cing nhiét d6 va khudy & nhiét d6 trong phong qua
dém. B6 sung EtOAc va nude mudi vao hdn hop va cac pha duoc tach riéng. Rira 16p
hitu co bé“mg H>0, va nudc mudi, va lam kho trén NaSO4, va co dic trong diéu kién 4p
suét giam. Tinh ché phan con lai bang phuong phép séc ky cot silicagel (EtOAc/hexan).
B sung HCI (1M dung dich nuéc, 5,0mL) va THF (5,0mL) vao phan con lai, v khudy
& nhiét 6 70°C trong thoi gian 2 gio. BS sung EtOAc va nude mudi vao hdn hop va cic
pha dugc tach riéng. Rira 16p hitu co bang H>0, va nude mudi, va lam khd trén NazSOs,
va ¢d ddc trong didu kién 4p suét giam. Tinh ché phan con lai biang phuong phép sic ky
cot silicagel (EtOAc/hexan sang CHCl3/MeOH). Rira phan con lai bang hexan dé tao ra
4-etyl-4-(3-hydroxypropyl)-1,1,6-trimetyl-1,4-dihydroisoquinolin-3(2H)-on (84mg) ¢
dang ran.
Vidu4

Binh thét ¢ thé tich 500mL dugc nap bang 6-brom-4,4-dietyl-1,1-dimetyl-1,4-
dihydroisoquinolin-3(2H)-on (15,0g), paladi(Il) bis(trifloaxetat) (1,62g), Zn (1,27g), di-
tert-butyl(2',4',6'-triisopropylbiphenyl-2-yl)phosphin (tBuXPhos, 4,11g), va DMAc da
khtr khi (didu ché bang cach thdi Ar trong 5 phut, 150mL). Binh thét ¢ dugc tao chan
khong va dugc nap diy lai bang Ar ba 1dn, va Zn(CN), (7,39g) dugc bd sung & nhiét do
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trong phong. Khudy hdn hop & 80°C trong 6 gid. Sau khi 1am mat xudng nhiét do trong
phong, bb sung EtOAc (300mL) vao hdn hop. Sau do, chat khong hoa tan duogc loc qua
dém Celite, va rira bang EtOAc (300mL). Dich loc duoc rira bang H>O (150mL) hai 1an
va nude mudi, lam kho trén Na»SOq, loc va ¢d trong didu kién 4p suét giam. B sung
50% hexan/EtOAc (240mL) vao phan con lai, va khudy & nhiét do 80°C trong 30 phut
va nhiét d6 trong phong trong 30 phut. Phan két tha dwoc tip hop, va ria bang 50%
hexan/EtOAc (80mL) dé tao ra 4,4-dietyl-1,1-dimetyl-3-0x0-1,2,3,4-

tetrahydroisoquinolin-6-carbonitril (6,18g) & dang ran.
Vidu5

B& sung N-metylxyclohexylamin (153mg) vao hdn hop cta 4,6-dibrom-1,1-
dimetyl-1,4-dihydroisoquinolin-3(2H)-on (150mg) va THF (3,0mL). Sau d6, khudy hdn
hop & nhiét d6 trong phong trong 15 git. Hon hop duge rét vao dung dich nuée NaHCO3
bdo hoa, va chiét bang EtOAc. Rira 16p hitu co bang nudc mudi, 1am kho trén MgSOs,
loc va ¢ trong diéu kién &p sudt giam. Tinh ché phan con lai bing phuong phap séc ky
cot silicagel (EtOAc/hexan) dé tao ra 6-brom-4-[xyclohexyl(metyl)amino]-1,1-dimetyl-
1,4-dihydroisoquinolin-3(2H)-on (118mg) & dang ran.

Vidu6

B6 sung NaH (55% thé phén tan trong dau khoang, 1,13g) véi viée lam lanh
bang chiu nudc d4 trong méi trudng Ar vao hdn hop cia 2-clo-8-etyl-6H-spiro[1,6-
naphtyridin-5,3'-oxetan]-7(8H)-on (6,0g) va DMF (150mL). Sau 10 phut, EtI (2,0mL)
duge bd sung vao d6 va khudy hdn hop & nhiét do trong phong trong thoi gian 1 gid.
Dung dich nuéc NH4Cl bio hoa va EtOAc duoce bd sung vao d6 va tach riéng 16p hiru
co, ria béng H,0 hai 14n va nuéc mudi, 1am kho trén NaxSOs, loc va ¢d dic trong diéu
kién ap suat giam. Tinh ché phin con lai bing phuong phép sic ky cot silicagel
(EtOAc/hexan) dé tao ra 2-clo-8,8-dietyl-6H-spiro[ 1,6-naphtyridin-5,3'-oxetan]|-7(8H)-
on (6,19g) & dang ran.

Vidu?7

B6 sung NaOH (1M dung dich nuée, 1,4mL) & nhiét do trong phong vao hdn hop
cuia  metyl  4-[(6-brom-4-etyl-1,1-dimetyl-3-0x0-1,2,3,4-tetrahydroisoquinolin-4-
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yDmetyl]benzoat (300mg), THF (6,0mL), va MeOH (6,0mL), va khudy & cung nhiét d6
trong thoi gian 72 gid. Hon hop duoc trung hoa téi do pH7-8 bang 1M dung dich nuée
HCI va H,0O trong diéu kién lam lanh bang nuéc da. B6 sung EtOAc vao hdn hop, va
céc pha duoc tach riéng. Chiét 16p nudce bing EtOAc, va rira cac 16p hitu co két hop
bang nude mudi, 1am kho trén NaxSO4, loc va ¢b trong diéu kién ap suét giam. Tinh ché
phin con lai bing phuong phap sic ky cot silicagel (CHCls/MeOH) dé tao ra chét ran.
Rira phan chét rén thu duoc bang EtOAc dé tao ra axit 4-[(6-brom-4-etyl-1,1-dimetyl-
3-0x0-1,2,3,4-tetrahydroisoquinolin-4-yl)metyl]benzoic (212mg) ¢ dang ran.

Vidu 8

B6 sung HOBt (101mg), WSC/HCI (144mg), dimetylamin monohydroclorua
(122mg), va DIPEA (260uL) vao hdn hop cia axit (6-brom-4-etyl-1,1-dimetyl-3-oxo-
1,2,3,4-tetrahydroisoquinolin-4-yl)axetic (170mg) va DMF (2mL), va khudy hén hop &
nhiét dd trong phong trong 15 gid. Pha lodng hdn hop bang HaO va chiét bang EtOAc.
Rtra l6p hitu co béng H,0 va nude mudi, lam kho trén MgSOs4, loc va co trong diéu kién
4p sudt giam dé  tao ra  2-(6-brom-4-etyl-1,1-dimetyl-3-oxo0-1,2,3,4-
tetrahydroisoquinolin-4-y1)-N,N-dimetylaxetamit (128mg) & dang ran.

Vidu9

6-brom-4-etyl-4-(2-hydroxyetyl)-1,1-dimetyl-1,4-dihydroisoquinolin-3(2H)-
on (210mg) duoc tach bing phuong phap sic ky 10ng siéu téi han khong dbi ximg (SFC)
(CHIRALPAK® IC, rra giai CO2:MeOH = 65:35, tdc ddé dong; 15 mL/phut, ap suét
nguoc; 100 bar, nhiét do cot; 40°C). Mot chit dong phan dbi anh véi thoi gian luu ngén
hon dugc rira bang hexan dé tao ra (+)-6-brom-4-etyl-4-(2-hydroxyetyl)-1,1-dimetyl-
1,4-dihydroisoquinolin-3(2H)-on (82mg) & dang ran. Chat ddng phan dbi anh con lai
voi thoi gian luu dai hon dugce ria bang hexan dé tao ra (-)-6-brom-4-etyl-4-(2-

hydroxyetyl)-1,1-dimetyl-1,4-dihydroisoquinolin-3(2H)-on (82mg) & dang ran.
Vidu 10

BS sung trimetylboroxin (1,64mL), [1,1'-bis(diphenylphosphino)feroxen]-
diclopaladi(Il) (430mg), va K»COs3 (3,0g) vao hdn hgp cua 2-clo-8,8-dietyl-6H-
spiro[1,6-naphtyridin-5,3'-oxetan]-7(8H)-on (1,65g), 1,4-dioxan (40mL), va H2O (4mL)
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(duoc thdi vao bang khi Ar truée khi sir dung). Sau d6, khudy hdn hop & nhiét do 110°C
trong 4 gid. Pha lodng hdn hop bang EtOAc va H>O, va loc qua dém Celite. Tach riéng
16p hitu co, rira béng nude mudi, 1am kho trén NaxSOy, loc va cd trong diéu kién &p suét
gidm. Tinh ché phdn con lai 14n luot bing phuong phép sic ky cot silicagel
(EtOAc/hexan), bang phuong ph‘ép sac ky cot amino-silicagel (EtOAc/hexan), va sau
d6, bing phuong phap séc ky cot silicagel (CHCl3/MeOH). Phin con lai dugc ran hoa
bang 9% IPE/hexan (10mL) dé tao ra 8,8-dietyl-2-metyl-6H-spiro[ 1,6-naphtyridin-5,3'-
oxetan]-7(8H)-on (1,3g) & dang rén.

Vidu 11

Hon hop cua 2-clo-8,8-dietyl-6H-spiro[1,6-naphtyridin-5,3'-oxetan]-7(8H)-on
(0,75g), 2,2,2-trifloetanol (1,90mL), Cs2COs (1,75g), paladi(Il) diaxetat (60mg), di-tert-
butyl(2',4',6'-triisopropylbiphenyl-2-yl)phosphin (tBuXphos, 225mg), va toluen khtr khi
(15mL) duoc gia nhiét trong thiét bi phan (mg vi séng & nhiét d6 150°C trong 90 phut.
Meé b sung (tdng cong hai mé) duge tién hanh véi phuong thic tuong tw nhu & trén.
Hn hop trong 2 lo duge pha lodng bang H>O va EtOAc, va loc qua dém Celite. Tach
riéng 16p hitu co, lam kho trén NaaSOu, loc va ¢d trong didu kién ap sudt giam. Tinh ché
phén con lai bang phuong phép sic ky cot silicagel (EtOAc/hexan). Phan con lai duoc
rdn hoa bang 6% IPE/hexan (10mL), va duoc tip hop dé tao ra 8,8-dietyl-2-(2,2,2-
trifloetoxy)-6H-spiro[ 1,6-naphtyridin-5,3'-oxetan]-7(8H)-on (1,56g) & dang ran.

Vidu 12

B6 sung trietylamin (500uL) va 10% paladi trén cacbon (50% hoi 4m, 100mg)
trong diéu kién dong Ar duong vao hdn hop cta 2-clo-8,8-dietyl-6H-spiro[1,6-
naphtyridin-5,3'-oxetan]-7(8H)-on (500mg) va EtOH (17mL). Khudy hén hop & nhiét
d6 trong phong trong diéu kién moéi truong hydro qua dém. Hon hop duoc loc, va dich
loc duoc ¢b trong diéu kién ap sudt giam. B6 sung H2O vao phan con lai va hdn hop
duoc chiét bﬁng CHCls. Lam kho 16p hitu co trén NaxSOg, loc va ¢ trong diéu kién ap
sudt giam dé tao ra 8,8-dietyl-6H-spiro[ 1,6-naphtyridin-5,3'-oxetan]-7(8H)-on (385mg)

¢ dang ran.

Vidu 13
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B6 sung t-butyl hydroperoxit (70% dung dich nu6c, 177 pL) trong didu kién
lam lanh bing nudc da vao hdn hop cta 8,8-dietyl-6H-spiro[1,6-naphtyridin-5,3'-
oxetan]-7(8H)-on (100mg), kém bis(diflometansulfinat) (253mg), TFA (31uL), CH2Ch
(2,1mL), va H>0 (0,6mL). Sau d6, khudy hdn hop ¢ nhiét do trong phong trong 22 gio.
Pha lodng hdn hop bang 50% dung dich Na>S>03 nudce béo hoa/ dung dich NaHCOs
nude bio hoa. Hén hop duoc chiét bang CHCLs. Lam khé 16p hitu co trén NaxSOs, loc
va c6 trong didu kién ap suat giam. Tinh ché phan con lai bang phuong phap sic ky cot
silicagel (EtOAc/hexan) dé tao ra 2-(diflometyl)-8,8-dietyl-6H-spiro[ 1,6-naphtyridin-
5,3"-oxetan]-7(8H)-on (62mg).

Vidu 14

B6 sung TBAF (550mg) vao hdn hop cua 8,8-dietyl-2-(metoxymetyl)-6-{[2-
(trimetylsilyl)etoxy]|metyl}-6H-spiro[1,6-naphtyridin-5,3'-oxetan]-7(8H)-on  (299mg)
va DMF (9mL). Sau d6, khudy hdn hop & nhiét d6 100°C trong 8 gid. H,O va EtOAc
dugc bd sung vao hdn hop, va céc pha duoc tach riéng. Rua 16p hitu co bang H>O hai
1an va nudc mudi, 1am kho trén NaSO4, loc va ¢b trong didu kién 4p sudt giam. Tinh
ché phén con lai bang phuong phap sic ky cot silicagel (EtOAc/hexan). Rira phan con
lai bang 5% IPE/hexan (2mL) dé tao ra 8,8-dietyl-2-(metoxymetyl)-6H-spiro[1,6-
naphtyridin-3,3'-oxetan]-7(8H)-on (100mg) & dang ran.

Vidul5

B6 sung HCI (1M dung dich nuéc, 25mL) duéi bé nude vao hdn hop cua 8-(2-
{[tert-butyl(dimetyl)silyl]oxy} etyl)-2-(diflometoxy)-8-etyl-6H-spiro[ 1,6-naphtyridin-
5,3'-oxetan]-7(8H)-on (8260mg, mot chat dong phan dbi anh véi thoi gian luu ngén hon)
va THF (80mL), va sau d6, khudy hdn hop trong 10 phit & nhiét d6 trong phong. Pha
lodng hén hop bang NaHCO3, va ¢ dic trong didu kién 4p suat giam, va hdn hop duoc
chiét bang CHCI; ba lan. Céc 16p hitu co két hop duge 1am kho trén MgSOs, loc va ¢b
trong diéu kién ap suat giam. Tinh ché phan con lai bing phuong phap sic ky cot
silicagel (CHCIl3/MeOH). Phan con lai trong IPE (20mL) duoc gia nhiét. Sau khi lam
mat hdn hop xudng nhiét d6 trong phong, phan két tia duoc tap hop dé tao ra (-)-2-
(diflometoxy)-8-etyl-8-(2-hydroxyetyl)-6H-spiro[ 1,6-naphtyridin-5,3'-oxetan]-7(8H)-
on (5,73g) & dang ran.
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Vidu 16

Hoén hop cua 2-clo-8,8-dietyl-6H-spiro[ 1,6-naphtyridin-5,3'-oxetan]-7(8H)-on
(118mg), Zn(CN), (150mg), Zn (12mg), paladi(Il) bis(trifloaxetat) (15mg), di-tert-
butyl(2',4',6'-triisopropylbiphenyl-2-yl)phosphin (tBuXphos, 38mg), va DMAc (4mL)
duoc gia nhiét trong thiét bi phan tmg vi séng & nhiét 46 130°C trong thdi gian 1 gio.
Sau khi 1am mat, pha lodng hdn hop bang EtOAc va H»0, va sau d6, loc qua dém Celite.
Téach riéng 16p hitu co, rira bang H,0 va nude mudi, 1am kho trén NaxSOs, loc va cd dic
trong diéu kién 4p sudt giam. Tinh ché phan con lai bing phuong phap sic ky cot
silicagel  (EtOAc/hexan) dé tao ra 8,8-dietyl-7-oxo-7,8-dihydro-6H-spiro[1,6-
naphtyridin-5,3'-oxetan]-2-carbonitril (78mg) & dang ran.

Vidu 17

Bé sung KOtBu (168mg) trong diéu kién 1am lanh bang nude da vao hén hop
cia  2-etylhexyl  3-[(8,8-dietyl-7-0x0-7,8-dihydro-6H-spiro[1,6-naphtyridin-5,3'-
oxetan]-2-yl)sulfanyl]propanoat (625mg), THF (6,3mL), va MeOH (6,3mL), va khudy
hdn hop & nhiét do trong phong trong thdi gian 1 gid va & nhiét d6 60°C trong 20 gid
trong mdi truong Ar. Sau khi lam mat xudng nhiét do trong phong, bb sung Mel (110uL)
vao hdn hop va khudy hdn hop & nhiét do trong phong trong thdi gian 1 gio. Céc dung
mdi dugc lam bay hoi trong diéu kién 4p suat giam. Tinh ché phan con lai bing phuong
phap sic ky silicagel(EtOAc/hexan) va phuong phap sic ky amino-silicagel
(EtOAc/hexan). B sung IPE (2mL) vao phdn con lai, va hdn hop dugc nghién bang
séng 4m. Sau khi bd sung hexan (10mL), khudy hdn hop & nhiét d6 trong phong trong
10 phut. Phan két tiia duoc tap hop dé tao ra 8,8-dietyl-2-(metylsulfanyl)-6H-spiro[ 1,6-
naphtyridin-5,3'-oxetan]-7(8H)-on (225mg) ¢ dang ran.

Vidu 18

B6 sung TBAF hydrat (2,90g) vao hdn hop ctia 2-(diflometoxy)-8,8-dimetyl-6-
{[2-(trimetylsilyl)etoxy|metyl}-6H-spiro[ 1,6-naphtyridin-5,3'-oxetan]-7(8H)-on
(1,40g) va NMP (25mL), va khudy hdn hop & nhiét d6 100°C trong 3 gio. Lam mat hon
hop xudng nhiét d6 trong phong, sau d6 pha lodng bang H>0 va chiét bang EtOAc. Rira
16p hitu co bang nude mudi, 1am khé bang MgSOs, loc va co dic trong diéu kién ap sudt

giam. Tinh ché phan con lai bing phuong phép séc ky cot silicagel (EtOAc/hexan) dé
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tao ra chat ran. Chét ran thu duoc duoc pha lodng bang IPE (3mL) va hexan (15mL), va
khudy hdn hop & nhiét do trong phong trong 10 phtt. Chét rén duoc tip hop dé tao ra
chét rin thd. Chét rén thu duoc & trén (thd, 483mg) duoc hoa tan bing MeCN (6mL) va
MeOH (4mL). Sau d6, dung dich duoc tinh ché bang phuong phap HPLC [cot: YMC-
Pack ODS-A, S-15um, 12nm, 250 x 50, tdc do dong: 80mL/phut, phat hién: ELSD (bd
do tan xa 4nh sang bay hoi) (va UV = 210 nm), dung mo6i rira gidi: MeCN/0,1% HCO.H
nuéc] dé tao ra 2-(diflometoxy)-8,8-dimetyl-6H-spiro[1,6-naphtyridin-5,3'-oxetan]-
7(8H)-on (406mg) & dang ran.

Vidul9

B6 sung TFA (0,3mL) trong diéu kién lam lanh bang nuée d4 vao hén hop ciia
2-(diflometoxy)-8-(2-hydroxyetyl)-8-metyl-6-{[2-(trimetylsilyl)etoxy |metyl}-6H-
spiro[1,6-naphtyridin-5,3'-oxetan]-7(8H)-on (343mg) va CH2CL (7mL), va sau do,
khudy hén hop trong 3 gir & cling nhiét d6. B6 sung TFA (0,3mL) trong didu kién lam
lanh bang nudc da vao hdn hop va sau do, khudy hdn hop trong 1 gio nita. Hon hop
duoc ¢d, va phan con lai duoc pha lodng bang CHCl3 (4mL) va MeCN (4mL). B6 sung
etylendiamin (1mL) vao hdn hop, va sau d6, khudy hdn hop & nhiét do trong phong qua
dém. Hon hop duoc ¢b, va tinh ché phin con lai bing phuong phap sic ky
silicagel(CHCls/MeOH) dé tao ra chét rin (132mg). Phin con lai dugc rin héa bang
MeOH va IPE dé tao ra 2-(diflometoxy)-8-(2-hydroxyetyl)-8-metyl-6H-spiro[1,6-
naphtyridin-5,3'-oxetan]-7(8H)-on (93mg) & dang ran.

Vidu20

BS sung Zn(CN), (9,9g), Zn (2,75g), Pda(dba)s (770mg), va 1,1'-
bis(diphenylphosphino)feroxen (932mg) vao hdn hop cua 6-brom-4,4-dimetyl-2H-
spiro[isoquinolin-1,3"-oxetan]-3(4H)-on (24,9g) va DMF khtr khi (diéu ché bang cach
thdi Ar trong 10 phut). Sau do, khudy hdn hop & nhiét d6 80°C trong 14 gid. B6 sung
EtOAc (500mL) vao hdn hop va khudy trong 10 phit. Sau do, chat khong hoa tan duoc
loc qua dém Celite, va rira bing EtOAc (500mL). Dich loc dugc rira bang H2O (50mL),
nude amoniac 28% (100mL), va nuée mudi (50mL) hai 1an, va cac 16p nude két hop
duoc chiét bang EtOAc (250mL) hai lan. Rira cac 16p hitu co két hop bang nudc mubi,

lam khé trén MgSOs4, loc va cb trong diéu kién ap sudt giam. Hoa tan phan con lai trong
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THF (750mL) trong diéu kién gia nhiét, va sau khi lam mat xubng nhiét do trong phong,
amoni pyrolidin-1-carbodithioat (1,22g) dugc bd sung. Sau do, khudy hdn hop & nhiét
d6 trong phong trong thoi gian 1 gio. Loc hdn hop qua dém Celite, va dich loc duoc co
trong diéu kién 4p sudt giam. Phin con lai dugc rin hoa bang EtOAc (200mL), va duoc
tdp hop. Chit rin dugc tinh ché bang phuong phép sic ky cot amino-silicagel
(CHCls/hexan) dé tao ra 4,4-dimetyl-3-oxo0-3,4-dihydro-2H-spiro[isoquinolin-1,3'-
oxetan]-6-carbonitril (18,87g) & dang ran.

Vidu 21

B6 sung MeOH (56uL) va KOtBu (38mg) & nhiét d6 trong phong vao hdn hop
cua 7-clo-4,4-dietyl-1,1-dimetyl-3-ox0-1,2,3,4-tetrahydroisoquinolin-6-carbonitril
(80mg) va 1,4-dioxan (800uL). Hon hop duoc gia nhiét trong thiét bi phan tmg vi séng
& nhiét d6 120°C trong 30 phit. B6 sung dung dich nuée NH4Cl bdo hoa vao hdn hop,
va chiét bing CHCLs. L6p hitu co duge ¢b trong didu kién ap suit giam. Tinh ché phan
con lai bang phuong phép séc ky cot amino-silicagel (EtOAc/hexan). B6 sung 50%
hexan/EtOAc (2mL) vao chét rén thu duogc, va sau do, khudy hdn hop & nhiét do trong
phong trong 10 phat. Phan két tia duoc tip hop, rira bang 50% hexan/EtOAc (1mL) dé
tao ra 4 4-dietyl-7-metoxy-1,1-dimetyl-3-oxo0-1,2,3,4-tetrahydroisoquinolin-6-

carbonitril (14mg) & dang rén.
Vidu 22

6-clo-4-(2-hydroxyetyl)-4-metyl-2H-spiro[isoquinolin-1,3'-oxetan]- 3(4H)-on
(130,00g) duoc tach biang phuong phap séc ky cot khong déi xtmg (CHIRALPAK (nhén
hiéu) IC, dung moi rira gidi; 100% MeOH) dé tao ra (+)-6-clo-4-(2-hydroxyetyl)-4-
metyl-2H-spiro[isoquinolin-1,3'-oxetan]-3(4H)-on (58,4g: >99% luong du chét dong
phén d6i anh, thoi gian luu ngén hon) & dang ran, va (-)-6-clo-4-(2-hydroxyetyl)-4-
metyl-2H-spiro[isoquinolin-1,3'-oxetan]-3(4H)-on (58,3g: 99% luong du chit dong

phén d6i anh, thoi gian luu dai hon) & dang ran.
Vi du 23

B6 sung bis(2-metoxyetyl)aminosulfur triflorua (2,70g) vao hén hop cta 4,4-
dimetyl-3-0x0-3,4-dihydro-2H-spiro[isoquinolin-1,3'-oxetan]-6-carbaldehyt  (150mg)
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va CH>Cly (4mL). Khudy hdn hop & nhiét d§ trong phong trong 48 gid. B6 sung CH2Cla
(25mL) va dung dich nuéc NaHCOs3 bao hoa (25mL) vao hdn hop. Cac 16p dugce tach
riéng, va pha nudc dugc chiét bang lwvong CH2ClL bd sung (20mL). Céc pha hitu co két
hop dugce lam kho trén Na;SOg, loc va ¢ déc. Tinh ché phan con lai bang phuong phép
HPLC pha dao véi gradien tir 10% dén 100% MeCN/H»0 véi 0,1% axit formic trong
40 phat (Phenomenex Gemini, 5 micron C18) dé tao ra 6-(diflometyl)-4,4-dimetyl-2H-

spiro[isoquinolin-1,3'-oxetan]-3(4H)-on (38mg) & dang rén.
Vidu 24

B6 sung Cs2CO;3 (1,20g) va natri clodifloaxetat (700mg) vao hdn hop cua 6-
hydroxy-4,4-dimetyl-2H-spiro[isoquinolin-1,3'-oxetan]-3(4H)-on (475mg) va DMF
(4mL) va khudy hdn hop & nhiét d6 90°C trong 18 gi. Lam mat hdn hop xubng nhiét
do trong phong, va EtOAc (100mL) va HO (100mL) dugc bb sung. Céc 16p dugce tach
riéng va pha nuéc duge chiét bing EtOAc (50mL). Céc pha hitu co két hop dugc lam
kho trén NaSO4 va ¢b dac. Tinh ché phan con lai bang phuong phap HPLC pha déo véi
gradien tir 10% dén 100% MeCN/H,0 véi 0,1% axit formic trong 40 phut (Phenomenex
Gemini, 5 micron C18) dé tao ra 6-(diflometoxy)-4,4-dimetyl-2H-spiro[isoquinolin-
1,3-oxetan]-3(4H)-on (107mg) & dang ran.

Vidu25

B6 sung 2'-clo-8',8"-dietyl-6H-spiro[oxetan-3,5'-pyrido[3,4-b]pyrazin]-7'(8'H)-
on (20mg) vao hon hgp ctia DMF (0,5mL), 2,2,2-trifloetanol (0,5mL), va NaH (60% thé
phan tan trong diu khoéng, 28mg). Khudy hdn hop ¢ nhiét ¢ 100°C trong thoi gian 1
gid. Lam mat hdn hop xudng nhiét do trong phong va pha loang bang dung dich nudc
NH4Cl bdo hoa (10mL). Sau d6, bd sung EtOAc¢ (30mL) va H2O (20mL) vao do, va tach
riéng lop hitu co thu dugc, rira béng nude mudi, 1am kho trén NaxSOs, va tinh ché béng
phuong phap HPLC pha dao (20-100% MeCN/H20, dung dich dém 0,1% axit formic)
trong 40 phat dé& tao ra 8',8'-dietyl-2'-(2,2,2-trifloetoxy)-6'H-spiro[oxetan-3,5'-
pyrido[3,4-b]pyrazin]-7'(8'H)-on (15mg) & dang ran.

Vi du 26

Hon hop ctia bis(xyclopentadienyl)ziricon(IV) diclorua (20mg) va natri bis(2-
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metoxyetoxy)nhdm hydrua (Red-Al, 3,4M trong toluen, 1,8g) duoc khudy trong 10 phut
va sau do, lam lanh béng chau nuéc da. Sau do, bd sung 2'-clo-8',8'-dietyl-6'H-
spiro[oxetan-3,5'-pyrido[3,4-b]pyrazin]-7'(8'H)-on (200mg) vao hén hop, va khudy hdn
hop trong 30 phit. Lam 4m hdn hop téi nhiét d6 trong phong va pha lodng bang dung
dich nudc NaHCOj3 bio hoa (10mL). Sau d6, bd sung EtOAc (30mL) va H,O (20mL)vao
d6, va tach riéng 16p hitu co, rira bang nude mudi, 1am khd trén NaxSOu, va tinh ché
bang phuong phap HPLC pha dao (20-100% MeCN/H,O, dung dich dém 0,1% axit
formic) trong 40 phut dé tao ra 8',8'-diety1—6’H-spiro[oxetan-3,5’-pyrido[3,4-b]pyrazin]-
7'(8'H)-on (150mg) & dang ran.

Vidu 27

Hon hop cta 2-clo-8,8-dietyl-5,5-dimetyl-5,8-dihydropyrido[3,4-b]pyrazin-
7(6H)-on (100mg) va natri etoxit (dung dich 25% trong EtOH, 5mL) dugc gia nhiét
trong thiét bi phan tng vi séng ¢ nhiét d6 190°C trong 30 phit. EtOAc (100mL) va H,O
(50mL) duoc bd sung vao hdn hop, va sau d6, tich riéng 16p hitu co. Sau do, rua 16p
hitu co bang H20 (50mL), 1am kho trén NaxSOs, ¢ didc trong diéu kién 4p suét giam,
va tinh ché bang phuong phép sic ky cot silicagel (EtOAc/hexan) dé tao ra 2-etoxy-8,8-
dietyl-5,5-dimetyl-5,8-dihydropyrido[3,4-b]pyrazin-7(6H)-on (45mg) & dang ran.
Vidu 28

Hon hop cta 8',8'-dietyl-2'-vinyl-6'H-spiro[oxetan-3,5'-pyrido[3,4-b]pyrazin]-
7'(8'H)-on (6mg), 10% paladi trén cacbon (12mg), va MeOH (2mL) duoc khuéy trong
didu kién méi truong hydro (20 psi) trong thoi gian 2 gio. Sau d6, hdn hgp duoc loc qua
dém Celite, va dich loc duoc cb. Tinh ché phan con lai bang phuong phap HPLC pha
dao (20-100% MeCN/H20, dung dich dém 0,1% axit formic) trong 40 phut dé tao ra
2',8',8'-trietyl-6'H-spiro[oxetan-3,5'-pyrido[3,4-b]pyrazin]-7'(8'H)-on (4mg) & dang ran.
Vidu 29

B4 sung TBAF (1M trong THF, 0,070mL) trong didu kién 1am lanh bang nuéc
da vao hdn hop cta 5-({[tert-butyl(dimetyl)silyl]oxy } metyl)-2-clo-8,8-dietyl-5-metyl-
5,8-dihydropyrido[3,4-b]pyrazin-7(6H)-on (20mg) va THF khan (I1mL), va khudy hdn
hop trong 5 phit trong diéu kién lam lanh bang nude d4, tiép theo dugc khudy 15 pht
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& nhiét do trong phong. Pha lodng hdn hgp bang NaHCO3 (SmL), va chiét bang EtOAc
(2 x 20mL). Céc phan chiét hiru co két hop dugc rira bang nude mudi va lam kho trén
Na;S04 va ¢b dic trong diéu kién ap suét giam. Tinh ché phan con lai bang phuong phép
sic ky silicagel(EtOAc/hexan) dé tao ra 2-clo-8,8-dietyl-5-(hydroxymetyl)-5-metyl-5,8-
dihydropyrido[3,4-b]pyrazin-7(6H)-on (11mg) & dang rén.

Vidu 30

Hoén hop cta 2'-clo-8',8'-dietyl-6'H-spiro[oxetan-3,5'-pyrido[3,4-b]pyrazin]-
7'(8'H)-on (28mg) va MeaNH (2M trong THF, 1mL) duoc gia nhiét trong thiét bi phan
Ung vi séng & nhiét dd 130°C trong thoi gian 1 gio. Lam mat phan g va tinh ché truc
tiép bang phuong phap HPLC pha dao (20-100% MeCN/H20, dung dich dém 0,1% axit
formic) trong 40 phit dé tao ra 2'-(dimetylamino)-8',8'-dietyl-6'H-spiro[oxetan-3,5'-
pyrido[3,4-b]pyrazin]-7'(8'H)-on (10mg) & dang ran.

Vidu31 (3lava3lb)

Hén hop cua 5-alyl-2-clo-8,8-dietyl-5-metyl-5,8-dihydro-1,6-naphthyridin-
7(6H)-on (100mg), 1-metyl-4-vinyl-1H-pyrazol (74mg), chét xtc tac phét sinh thir phat
Grubbs (6mg), va CH2Cl, (1mL) dugc khudy & nhiét d6 40°C trong 4 ngay, va chét xuc
tac bd sung thém (6mg) duge bd sung khi bat dau ngay 2 va 3. Phan tng duoc tinh ché
truc tiép bang phuong phap HPLC pha dao (20-100% MeCN/H,0, dung dich dém 0,1%
axit formic) trong 40 phut dé tao ra cac chét ddng phén cis va trans ctia 2-clo-8,8-dietyl-
5-metyl-5-[3-(1-metyl-1H-pyrazol-4-yl)prop-2-en-1-yl]-5,8-dihydro-1,6-naphthyridin-
7(6H)-on & dang ran (chat déng phéan véi thoi gian luu ngan hon, 2mg; chét déng phan
v&i thoi gian luuthoi gian luu dai hon, 7mg).

Vidu 32

B sung lithi nhém hydrua (1,0M trong THF, 1,32mL) ting giot trong diéu kién
lam lanh bang nudc da vao hdn hop ctia metyl (6-clo-4-etyl-3-0x0-3,4-dihydro-2H-
spiro[isoquinolin-1,3'-oxetan]-4-yl)axetat (389mg) va THF khan (5mL). Khudy hdn hop
trong diéu kién lam lanh bang nude da trong 20 phit va sau d6, H20 (0,050mL), NaOH
(3M dung dich nuéc, 0,050mL), va H2O (0,150mL) dugc bd sung. Loc hdn hop qua
dém Celite, va chét rin da loc dugc rira bang lugng du THF (200mL). Dich loc dugce
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lam khé trén Na;SO4 va ¢b dic. Tinh ché phan con lai bang phuong phap sic ky
silicagel(EtOAc/hexan) dé tao ra bot. Bot duoc nghién va nghién bing song 4m trong
Et,0 va loc dé tao ra 6-clo-4-etyl-4-(2-hydroxyetyl)-2H-spiro[isoquinolin-1,3'-oxetan]-
3(4H)-on (235mg) & dang ran.

Vidu33

B& sung H2O (20pL) va TBAF (1M trong THF, 100pL) vao hdn hop cta 5,5,8-
trimetyl-7-0x0-8-({1-[(trimetylsilyl)metyl]-1H-1,2,3-triazol-4-yl} metyl)-5,6,7,8-
tetrahydro-1,6-naphtyridin-2-carbonitril (27mg) va THF (2mL). Khudy hdn hop & nhiét
d6 trong phong trong 24 gid. Hon hop duge ¢ va phan thanh EtOAc (10mL) va H2O.
Téch riéng 16p hitu co, va pha nudc duge chiét bang EtOAc (3 x 10mL). Cac 16p hitu
co két hop dugc lam kho trén Na;SOg, loc va ¢ dac. Tinh ché phé”m con lai béng phuong
phép HPLC pha dao (5 dén 100% MeCN, 0,1% axit formic) dé tao ra 5,5,8-trimetyl-8-
[(1-metyl-1H-1,2,3-triazol-4-yl)metyl]-7-0x0-5,6,7,8-tetrahydro-1,6-naphtyridin-2-

carbonitril (11mg) & dang ran.
Vidu 34

B& sung N-closuxinimit (690mg), paladi(Il) diaxetat (45mg), va axit p-
toluensulfonic monohydrat (378mg) & nhiét d§ trong phong vao hdn hop ctia 4,4-dietyl-
1,1-dimetyl-3-ox0-1,2,3,4-tetrahydroisoquinolin-6-carbonitril (1,00g) va DCE (15mL).
Sau d6, khudy hdn hop & nhiét d6 70°C trong 16 gid. B6 sung N-closuxinimit (676mg)
vao hdn hop & nhiét d6 trong phong. Sau d6, khudy hén hop & nhiét d6 70°C trong 7
gio. Bb sung N-closuxinimit (676mg), paladi(Il) diaxetat (47mg), va axit p-
toluensulfonic monohydrat (375mg) vao hdn hgp & nhiét d6 trong phong. Sau do, khudy
hdn hop & nhiét do 70°C trong 1 ngay. Sau khi lam mat xuéng nhiét d§ trong phong,
hén hop duoc tinh ché truc tiép bang phuong phép sic ky cot silicagel (EtOAc/hexan).
B sung 50% hexan/EtOAc vao phén can con lai thu duoc, va sau do, khqu hén hop &
nhiét d6 80°C trong 10 phit va & nhiét d6 trong phong trong thoi gian 1 gid. Phan két
thia dwoc tdp hop d& tao ra 7-clo-4,4-dietyl-1,1-dimetyl-3-oxo0-1,2,3,4-

tetrahydroisoquinolin-6-carbonitril (140mg) & dang ran.

Vidu 35
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B6 sung HCI (dung dich nu6c 1M, 164mL) trong didu kién lam lanh bang nuéc
da vao hdon hop cita 4-(2-{[tert-butyl(dimetyl)silyl]oxy}etyl)-6-clo-4-metyl-2H-
spiro[isoquinolin-1,3'-oxetan]-3(4H)-on (49,98g) va THF (350mL). Khuéy hon hop &
nhiét d6 trong phong trong 30 phut. Hon hop ctia NaHCO; (16,0g) va H>O (200mL)
duoc bd sung trong diéu kién 1am lanh bang nude da, va sau d6, THF dugc lam bay hoi
trong didu kién 4p sudt giam. BS sung EtOAc (200mL) vao hdn hop, va khudy & nhiét
d6 trong phong trong 15 phit. Sau d6, hexan (400mL) duoc bd sung va khudy & nhiét
dd trong phong trong thoi gian 2 gio. Phan két tia duoc tdp hop, rira bang H,O (100mL),
33% EtOAc/hexan (50mL) dé tao ra 6-clo-4-(2-hydroxyetyl)-4-metyl-2H-
spiro[isoquinolin-1,3'-oxetan]-3(4H)-on (31,56g) & dang ran.

Vidu 36

B6 sung NaHMDS (1,1M trong THF, 250mL) ting giot v6i viéc lam lanh bang
chiu nudc da trong mdi trudng Ar vao hdn hop cia tert-butyl 2-{[3-(2,6-diclopyridin-
3-yl)oxetan-3-yljcarbamoyl}butanoat (42,9g) va THF (500mL). Sau do, khudy hdn hop
& cung nhiét d6 trong thoi gian 2 gid. BS sung H20 vao hdn hop va chiét bang EtOAc.
Rira 16p hitu co bang HoO va nude mubi, va lam khé trén MgSOsa, loc va ¢b trong diéu
kién &p sudt giam. Tinh ché phan con lai bang phuong phép sic ky cot silicagel
(CHCl3/MeOH). Rira phan con lai bing hexan dé tao ra tert-butyl 2-clo-8-etyl-7-oxo-
7,8-dihydro-6H-spiro[ 1,6-naphtyridin-5,3'-oxetan]-8-carboxylat (27,7g) ¢ dang ran.

Vidu 37

Hén hop cla etyl 2-clo-6-(2,4-dimetoxybenzyl)-8-etyl-5,5-dimetyl-7-oxo-
5,6,7,8-tetrahydro-1,6-naphtyridin-8-carboxylat (8,36g), anisol (6mL), va TFA (25mL)
duoc khuéy & nhiét do 80°C trong 4 gio. Sau khi lam mat, dung mdi dugc lam bay hoi
trong diéu kién ap suét giam. Phén cin con lai duoc bazo hoa t6i do pH 7-8 béng dung
dich nuéc NaHCO3 bdo hoa trong diéu kién lam lanh bﬁng nuée d4, va chiét béng EtOAc.
Rira 16p hitu co bing nude mudi, va lam khd trén NaxSOq, loc va ¢ trong diéu kién ap
sudt giam. Tinh ché phan con lai bang phuong phap sic ky cot silicagel (EtOAc/hexan)
dé tao ra etyl 2-clo-8-etyl-5,5-dimetyl-7-0x0-5,6,7,8-tetrahydro-1,6-naphtyridin-8-
carboxylat (5,56g) & dang rén.

Vidu 38
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Hén hop cua etyl 2-clo-8-etyl-5,5-dimetyl-7-0x0-5,6,7,8-tetrahydro-1,6-
naphtyridin-8-carboxylat (5,60g) va HoSO4 (dung dich nuéc 12M, 60mL) duoc khudy
& nhiét d6 50°C trong 8 gid. Sau khi lam maét, hdn hop dugce rét vao nude da, va bazo
héa bang dung dich nudc amoniac 28%. EtOAc va H,0 duge bd sung vao hén hop, va
cac pha duoc tach riéng. Chiét 16p nudc biang EtOAc, va rira cic 16p hitu co két hop
béng nude mudi, va lam kho trén NaSOs4, loc va ¢d trong diéu kién ap suét giam dé tao

ra 2-clo-8-etyl-5,5-dimetyl-5,8-dihydro-1,6-naphthyridin-7(6H)-on (4,25g) ¢ dang ran.
Vidu 39

B6 sung TFA (30mL) vao hdn hop cla tert-butyl 2-clo-8-etyl-7-0x0-7,8-
dihydro-6H-spiro[1,6-naphtyridin-5,3'-oxetan]-8-carboxylat (27,7g) va DCE (300mL).
Sau d6, khudy hdn hop ¢ nhiét dd 50°C trong 4 gio. Hon hop duge co. B6 sung H2O va
dung dich nuéc NaOH 1M vao phén cdn con lai trong diéu kién lam lanh bang nuéc d4,
va chiét bang hdn hop ciia EtOAc va THF. Rira 16p hitu co bang nuée mudi, va lam kho
trén MgSO4, loc va ¢cd trong diéu kién ap suét giam. B6 sung IPE vao phén cin con lai
va nghién bang séng 4m. Phin két tiia duoc tap hop dé tao ra 2-clo-8-etyl-6H-spiro[ 1,6-
naphtyridin-5,3'-oxetan]-7(8H)-on (17,1g) & dang ran.

Vidu 40

Hon hop ctia 6-clo-2H-spiro[isoquinolin-1,3'-oxetan]-3(4H)-on  (4,0g),
pentametylxyclopentadienyliridi(IIT) diclorua dime (73mg), KOH (123mg), va MeOH
(16mL) dugc nghién bang séng am dé khir khi trong méi trudng Ar. Hon hop dugc gia
nhiét trong thiét bi phan tng vi séng & nhiét d6 130°C trong 90 phut. Sau dé, khudy hon
hop trong diéu kién lam lanh bang nuée dé trong 15 phtt. Chin (9) mé bd sung (tong
cong 10 mé) duge tién hanh véi phuong thirc twong tu nhu & trén. Phén két ta trong tAt
ca cac lo duoc tap hop trén cing phéu, rira bang EtOH dé tao ra 6-clo-4-metyl-2H-
spiro[isoquinolin-1,3'-oxetan]-3(4H)-on (34,31g) & dang ran.

Vidu4l

B6 sung KOH (dung dich nuéc 1M, 6,12mL) va H20; (dung dich nudc 35%,
0,56mL) vao hon hop cta 4,4-dimetyl-6-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)-
2H-spiro[isoquinolin-1,3'-oxetan]-3(4H)-on (700mg) va THF (20mL). Khudy hdn hop
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& nhiét d6 trong phong trong 15 phit. Hon hop duge trung hoa t§i dd pH 7 stt dung 1M
dung dich nuéc HCI. EtOAc (100mL) duogc bd sung, va cac lop duoc tach riéng. Pha
nuée duoc chiét bang EtOAc (75mL). Cac phan chiét hitu co két hop duoc két hop, rira
béng nude mudi, va lam kho trén NaxSOq, loc va ¢d dic trong diéu kién ap suét giam dé
tao ra 6-hydroxy-4,4-dimetyl-2H-spiro[isoquinolin-1,3'-oxetan]-3(4H)-on (475mg) &

dang rén.
Vidu42

B6 sung NaH (60% thé phén tan trong ddu khoang, 895mg) vao hdn hop ca 6-
brom-2H-spiro[isoquinolin-1,3'-oxetan]-3(4H)-on (3,00g) va DMF (75mL, kht khi
bang nito). Binh phan tng dugc tao chin khong va duoc nap diy lai bang nito ba lan,
va phan tng dugc khudy & nhiét do trong phong trong mdi truong nito trong 30 phit.
B6 sung hdn hop cia EtI (3,49¢) va DMF (2mL) ting giot vao hdn hop trong diéu kién
lam lanh bz‘?mg nude da, va khuéy hdn hop & nhiét d trong phong trong 30 phut. Hon
hop duge bd sung HO mdt cach tir tir trong diéu kién lam lanh bang nude da, va pha
lodng hén hop bang EtOAc, va cac pha duge tach riéng. Pha nude duoc chiét bang
EtOAc, va rira céc 16p hitu co két hop béng nude mudi, lam kho trén NaySOu, loc va cd
trong diéu kién ap suit giam. Tinh ché phan con lai bang phuong phap sic ky cot
silicagel (EtOAc/hexan) dé tao ra 6-brom-4,4-dietyl-2H-spiro[isoquinolin-1,3'-oxetan]-
3(4H)-on (2,59g) & dang ran.

Vidu 52

Binh thét ¢b 3 ¢b thé tich 1000mL duoc nap bang 6-clo-2H-spiro[isoquinolin-
1,3"-oxetan]-3(4H)-on (30,00g), NMP (75mL) va DMI (75mL). Binh thét ¢b duge tao
chéan khong va duoc nap diy lai bang Ar hai 1an, va NaH (55% thé phan tan trong dau
khoéng, 13,48g) duoc bd sung theo timg phan trong 10 phut trong diéu kién lam lanh
bang nude dé, va sau d6, khudy hdn hop & cing nhiét d6 trong 10 phut. BS sung hdn
hop ctia Mel (17,5mL) va NMP (30mL) ting giot vao hdn hop trong diéu kién lam lanh
bang nude dé trong 100 phat. Khudy hdn hop & cting nhiét d6 trong 20 phut. Luong Mel
khac (0,25mL) duoc bd sung trong diéu kién lam lanh bang nuée d4, va khudy hdn hop
& cling nhiét d6 trong thoi gian 1 gio. Pha lodng hdn hop bang H»O trong diéu kién lam

lanh bang nudc d4 va sau d6 khudy & cting nhiét d6 trong 30 phut. Phan két tia dugc tap
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hop, va rira bang HoO va EtOAc/hexan (1/3) dé tao ra chat rdn tho. B6 sung EtOAc vao
phén chét rin, va lam 4m hon hop t61 nhiét d6 90°C, va sau do khuéy & nhiét do trong
phong qua dém. Phan két tha duoc tap hop dé tao ra chét ran tho. Chéat rdn duoc tinh ché
bing phuong phéap sic ky silicagel(EtOAc/hexan) dé tao ra 6-clo-4,4-dimetyl-2H-
spiro[isoquinolin-1,3'-oxetan]-3(4H)-on (10,88g) & dang rén.

Vidu 55

Binh thét ¢ day tron thé tich 250mL duoc nap bing 6-brom-4,4-dietyl-2H-
spiro[isoquinolin-1,3'-oxetan]-3(4H)-on (2,70g), 1,1'-bis(diphenylphosphino)feroxen
(462mg), Pda(dba)s (381mg), Zn(CN)2 (1,27g), Zn (218mg). B6 sung DMAc (30mL,
khtr khi bang nito trong 45 phut trude khi str dung) vao phén chit rin. Binh thét c6 dugc
tao chan khong va dugc nap lai béng nito ba 1an va sau d6 khqu o nhiét do 80°C trong
18 git. Lam mat hdn hop xudng nhiét d6 trong phong va pha loang bang H>O va EtOAc.
Hon hop hai pha dugc loc qua dém Celite va cac 16p dugc tach riéng. Pha nuéc duoc
chiét bang EtOAc bd sung ba lan, va rira céc 16p hitu co két hop bang nudc mubi, lam
khd trén NaxSO4, loc va cd dic trong didu kién &p suat giam. Tinh ché phan con lai bing
phuong phép séc ky silicagel(MeOH/CH>Cl,) dé tao ra chét rén. Chét rin duoc rira bang
EtOH dé& tao ra 4,4-dietyl-3-oxo-3,4-dihydro-2H-spiro[isoquinolin-1,3'-oxetan]-6-
carbonitril (1,55g) & dang ran.

Vidu 137

B4 sung metylmagie bromua (3M trong Et20, 0,323mL) vao hdn hop ctia metyl
(6-clo-4-metyl-3-ox0-3,4-dihydro-2H-spiro[isoquinolin-1,3'-oxetan]-4-yl)axetat (60mg)
va THF khan (2mL). Khudy hdn hop & nhiét d§ trong phong trong 15 phut. Pha lodng
hén hop bang dung dich nuée NH4Cl bio hoa (1mL) va HoO (5mL). H3n hop duge chiét
bang EtOAc (2 x 35mL), va cac 16p hitu co két hop dugc lam kho trén NaxSOs, loc va
¢o dac. Tinh ché phin con lai bang phuong phap HPLC pha ddo st dung gradien tir 10
dén 100% MeCN/H,O trong 50 phut véi 0,1% axit formic (Phenomenex Gemini, 5
micron C18). Phan con lai duoc rdn hoéa bang Et,O dé tao ra 6-clo-4-(2-hydroxy-2-
metylpropyl)-4-metyl-2H-spiro[isoquinolin-1,3'-oxetan]-3(4H)-on (38mg) & dang ran.

Vidu 143
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B sung axit diflo(flosulfonyl)axetic (0,14mL) & nhiét do 80°C vao hdn hop ctia
8,8-dietyl-2-(hydroxymetyl)-6-{[2-(trimetylsilyl)etoxy|metyl}-6H-spiro[ 1,6-
naphtyridin-5,3'-oxetan]-7(8H)-on (283mg), Cul (47mg), va MeCN (12mL). Sau 1 gio,
bd sung axit diflo(flosulfonyl)axetic (0,14mL) vao hon hop & cung nhiét do. Sau 2 gid,
bd sung Cul (106mg) va axit diflo(flosulfonyl)axetic (0,14mL) vao hdn hop & cuing nhiét
dd. Sau dé, khudy hdn hop & cting nhiét do trong thoi gian 1 gio. Sau khi lam mat xudng
nhiét d6 trong phong, dung dich nuéc NaHCO3 bdo hoa duoc bd sung, va chiét bang
EtOAc. Lam khé 16p hitu co trén Na»SOs, loc va ¢b trong diéu kién ap suat giam. Tinh
ché phin con lai bang phuong phap sic ky silicagel(EtOAc/hexan) hai lan dé tao ra 2-
[(diflometoxy)metyl]-8,8-dietyl-6H-spiro[ 1,6-naphtyridin-5,3'-oxetan]-7(8H)-on
(14mg) & dang ran.

Vidu 148

B6 sung H,O (540mL) vao hon hop cua 4,4-dimetyl-3-0x0-3,4-dihydro-2H-
spiro[isoquinolin-1,3'-oxetan]-6-carbonitril (59,22g) va EtOH (1260mL). Khudy hdn
hop & nhiét d6 75°C trong 20 phut va ¢ nhiét d6 78°C trong 15 phut. B sung H>O (1,8L)
vao hdn hop, va khudy ¢ nhiét do 65°C trong 80 phut, va lam mat xudng nhiét do 20°C
trong 1 gidy, va sau do, khudy & nhiét d6 20°C trong thoi gian 2 gio. Phan két tia dugc
tap hop, rira bé“tng dung dich nuéc EtOH 35% dé tao ra 4,4-dimetyl-3-o0x0-3,4-dihydro-
2H-spiro[isoquinolin-1,3'-oxetan]-6-carbonitril (54,43g) ¢ dang tinh thé.

Két qua thu duoc bang cach do nhifu xa bot tia X dbi voi cac tinh thé sir dung
Cu lam éng, 14 thu dugc bidu dd bao gdm céc dinh tai goc 20 (°) = 8,3, 12,1, 15,6, 16,6,
17,3, 20,5, 21,4, 23,4, 24,0 va 25,7.

Vidu 149

6-clo-4-(2-hydroxyetyl)-4-metyl-2H-spiro[isoquinolin-1,3'-oxetan]- 3(4H)-on
(21,59g) duoc tich bang phuong phédp sic ky cot khong dbdi xung
(CHIRALFLASH(nhén hiéu) IC, dung mbi rira giai; 40-100% EtOH/hexan, sau d6 100%
MeOH) dé tao ra (-)-6-clo-4-(2-hydroxyetyl)-4-metyl-2H-spiro[isoquinolin-1,3'-
oxetan]-3(4H)-on (thoi gian luuthoi gian luu dai hon). Sau d6, hop chit duge tinh ché
bang phuong phap sac ky cot silicagel (CHCls/MeOH). Phén cin con lai duoc cho tién
hanh ddng bay hoi v6i EtOAc, sau d6, EtOAc (30mL) dugc bd sung, va nghién bang
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song 4m. Bb sung EtOAc (10mL) va hexan (80mL) vao hdn hop, va sau do, lai dugc
nghién bang séng 4m. Khudy hdn hop ¢ nhiét d6 trong phong trong 15 phut. Phén két
taa duoc tap hop va lam khé & nhiét d6 50°C trong didu kién 4p suét giam dé tao ra (-)-
6-clo-4-(2-hydroxyetyl)-4-metyl-2H-spiro[isoquinolin-1,3'-oxetan]-3(4H)-on (8,99g) &
dang tinh thé.

Két qua thu duoc béng cach do nhiéu xa bot tia X ddi véi cac tinh thé st dung
Cu lam dng, 1 thu dugc biéu dd bao gdm cac dinh tai géc 20 (°) = 6,7, 11,1, 12,2, 13,7,
15,5,16,2, 17,0, 18,3, 21,7 va 22,7.

Vidu 154

B6 sung tert-butyl 4-(3-clophenyl)-4-xyanopiperidin-1-carboxylat (4,5g) &
nhiét d6 140°C vao dung dich cua axit polyphosphoric (20g), va khudy trong 5 phut. B
sung axeton (2,3g) ting giot vao hdn hop trong 2 gid. Sau do, khudy hdn hop & nhiét do
100°C trong thoi gian 1 gid. Lam maét hdn hop xubng nhiét d trong phong va rét tir tlr
vao hdn hop ctia nudc da (khoang 100g) va EtOAc (300mL). Tach riéng l6p hitu co.
Lép nuée duge xtr Iy bang KoCOs cho t6i khi d6 pH ctia hdn hop béang 10, tiép theo
bang cach chiét hai 1in bang EtOAc (400mL). Rira cac 16p hitu co két hop bang dung
dich nuéc NaHCOs3, lam khoé trén MgSOs, loc va cd dé tao ra 6-clo-1,1-dimetyl-1,2-
dihydro-3H-spiro[isoquinolin-4,4'-piperidin]-3-on (1,5g) ¢ dang ran.

Vidu 155

Hoén hop cta 6-clo-1,1-dimetyl-1,2-dihydro-3H-spiro[isoquinolin-4,4'-
piperidin]-3-on (56mg), CH2Cl, (2mL), DIPEA (0,070mL), va metansulfonyl clorua
(0,017mL) duoc khudy & nhiét d6 trong phong trong 30 phit va sau d6, tinh ché truc
tiép sir dung phuong phap HPLC pha dao (20-100% MeCN/H>0, dung dich dém 0,1%
axit formic) trong 40 phut dé tao ra 6-clo-1,1-dimetyl-1'-(metylsulfonyl)-1,2-dihydro-
3H-spiro[isoquinolin-4,4'-piperidin]-3-on (34mg) & dang rén.

Vi du tham khao 166

B6 sung 1,1,1-triaxetoxy-1,1-dihydro-1,2-benziodoxol-3(1H)-on (Dess-Martin
periodinan) (585mg) vao hdén hop cla 6-clo-4-(2-hydroxyetyl)-4-metyl-2H-
spiro[isoquinolin-1,3"-oxetan]|-3(4H)-on (259mg) va CH>Cl> (7mL), va khudy hdn hop
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& nhiét do trong phong trong 30 phut. BS sung CH2Cla vao hén hop, va rira hai 1in bang
dung dich nuéc NaHCO3 bdo hoa. Sau do, 16p hitu co dugc lam kho trén NaxSOs, loc
va cd dé tao ra (6-clo-4-metyl-3-0x0-3,4-dihydro-2H- spiro[isoquinolin-1,3'-oxetan]-4-

yl)axetaldehyt (514mg) & dang rén.
Vidu 167 (167a va 167b)

B4 sung metylmagie bromua (3M trong Etz0, 0,9mL) trong diéu kién lam lanh
bang nude d4 vao hdn hop ciia (6-clo-4-metyl-3-oxo0-3,4-dihydro-2H-spiro[isoquinolin-
1,3'-oxetan]-4-yl)axetaldehyt (514mg, dang tho tir phan Ung trudc do) va THF (8mL),
va hon hop tao ra dugc khqu trong diéu kién lam lanh béng nudc da trong 30 phat. Pha
lodng hdn hop bing dung dich nuéc NH4Cl bao hoa (SmL) va H2O (30mL), tiép theo
bang c4ch chiét hai 1an bing EtOAc (75mL). Rira cac 16p hitu co két hop bang nuéce
mudi, va c6 dic thanh chit ran thd. Chit rén thé duoc tinh ché bang phuong phap HPLC
pha dao (Phenomenex Gemini, 5 micron C18, 10-100% MeCN/H20O véi 0,1 % axit
formic trong 50 phut) dé tao ra ca hai chit dong phan khong d6i quang ¢ dang ran. D6i
v6i két qua phép do trong phén tich cau tric tia X tinh thé don, chat ddng phan khong
d6i quang thir nhét rira giai tir cot 1a rac-(4R)-6-clo-4-[(2R)-2-hydroxypropyl]-4-metyl-
2H-spiro[isoquinolin-1,3'-oxetan]-3(4H)-on (65mg) va chét ddng phan khong dbi quang
tht hai roa gia tor cOt 1d rac-(4R)-6-clo-4-[(2S)-2-hydroxypropyl]-4-metyl-2H-
spiro[isoquinolin-1,3'-oxetan]-3(4H)-on (69mg).

Hop chét trong céc vi du diéu ché, vi du tham khao va vi du thé hién trong cac
bang dudi day dugc tao ra theo cach tuong tu hoac gidng nhu cac phuong phap trong
céc vi du diéu ché, vi du tham khao hodc vi du nhur duge md ta & trén. Trong bang 4,
“hop chit vi du” dé chi hop chét cua vi du. Trong bang 4, “hop chét vi du tham khao
166 dé chi hop cht clia vi du tham khéo 166. Trong bang 5, “hop chat vi du” dé chi
hop chit cta vi du c6 tham chiu céc cong thirc cu tric dugc cung cép trong bang 4.
Trong bang 5, “hop chit vi du tham khao 166” dé chi hop chét tham khao cta vi du 166
c¢6 tham chiu cong thie cu triic cia hop chat tham khao ctia vi du 166 duge cung chp
trong bang 4. Ngoai ra, mdi mdt hop chét vi du va hop chét vi du tham khao liét ké trong
bang 5 duge didu ché bang phuong thirc duge mé ta trong hogc twong tu nhu phuong

thic dugc mo ta trong phén vi du hodc vi du tham khao tuong ung, dugc chi rd béng ky
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hi€u “Syn”. Vi du, muc nhap tht nhét cua bang 5 thudc vé hop chit vidu 1, c¢6 céu trac
duoc thé hién & muc nhép thir nhét cta bang 4. Hop chat vi du nay dugc diéu ché theo
phuong thirc mo ta trong vidu 1 ¢ day, va dit liéu ctia hgp chét vi du nay la dugc cung
cép & muc nhap thu nhét cua bang 5. Trong bang 6, “hgp cht vi du diéu ché” dé chi hop
chét ctia vi du diéu ché. Trong bang 7, “hgp chét vi du diéu ché” dé chi hop chét cua vi
du diéu ché ¢6 tham chiéu céc cong thic ciu tric duge cung cép trong bang 6. Ngoai ra,
mdi mot hop chét vi du didu ché liét ké trong bang 7 duoc diéu ché theo phuong thirc
duge mo ta trong hoac tuong tu nhu phuong thitc duge mo ta trong vi du didu ché tuong
ttng, dugc chi rd bing ky hiéu “PSyn”. Vi du, muc nhdp thir nhat ctia bang 7 thudc vé
hop chit vi du didu ché 1a, c6 cong thire cdu tric duoc thé hién & muc nhap thi nhat ctia
bang 6. Hop chét vi du diéu ché nay duoc diéu ché theo phuong thirc duge mé ta trong
vi du didu ché 1 & ddy, va dit liéu cta hop chit vi du diéu ché nay duge cung cép trong

muc nhép tht nhit cua bang 7.

Bang 4
Hop Hop
chét chét
Cong thtrc Cong thuc
cua vi cua vi
du du
#
o Me Me
1 NH 2 NH
Br O Me (@)
Me” “Me Et
#
Me Me M M
NH © NT_‘
3 Me Et O 4
NC Et Eto
OH
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du

1 1 ESI+ ; 298;

2 2 ESI+ ;218

3 3 ESI+ ;276
ESI+ ; 257
"H-NMR(DMSO-ds)s: 8,29 (s, 1H), 7,89 (d, J = 1,6 Hz, 1H),

4 4 7,71 (dd, J = 8,3, 1,6 Hz, 1H), 7,66 (d, 8,3 Hz, 1H), 2,09-1,98
(m, 2H), 1,81-1,71 (m, 2H), 1,50 (s, 6H), 0,45 (t, ] = 7,4 Hz,
6H)

5 5 ESI+ ; 365, 367

6 6 ESI+ ; 281

7 7 ESI+; 416, 418

8 8 ESI+ ; 367, 369
ESI+ ; 326, 328
'H-NMR(DMSO-de)3: 8,15(s, 1H), 7,54(d, J = 2,0 Hz, 1H),
7,43 (dd, J=38,5,2,1 Hz, 1H), 7,36 (d, J = 8,5 Hz, 1H), 4,30 (t,

9a 9 J=5,1 Hz, 1H), 3,13-3,04 (m, 1H), 2,88-2,79 (m, 1H), 2,27-
2,19 (m, 1H), 2,08-1,98 (m, 1H), 1,93-1,85 (m, 1H), 1,77-1,67
(m, 1H), 1,46 (s, 3H), 1,45 (s, 3H), 0,45 (t,J = 7,3 Hz, 3H)
d6 quay quang (EtOH): (+)
ESI+ ; 326, 328
'H-NMR(DMSO-ds)3: 8,15(s, 1H), 7,54(d, J = 2,0 Hz, 1H),
7,43 (dd, 1 =8,5, 2,1 Hz, 1H), 7,36 (d, J = 8,5 Hz, 1H), 4,30 (,

9b 9 J =5,1 Hz, 1H), 3,13-3,04 (m, 1H), 2,88-2,79 (m, 1H), 2,27-
2,19 (m, 1H), 2,08-1,98 (m, 1H), 1,93-1,85 (m, 1H), 1,87-1,67
(m, 1H), 1,46 (s, 3H), 1,45 (s, 3H), 0,45 (t, ] = 7,3 Hz, 3H)
dd quay quang (EtOH): (-)

10 10 ESI+ ; 261

11 11 ESI+ ; 345

12 12 ESI+ ; 247
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ESI+ ;297
'"H-NMR(DMSO-ds) 6: 9,26 (s, 1H), 8,53 (d, J = 8,2 Hz, 1H),

13 13 7,79 (d,J = 8,2 Hz, 1H), 6,98 (t, ] = 54,9 Hz, 1H), 4,96 (d,J =
6,7 Hz, 2H), 4,65 (d, ] = 6,7 Hz, 2H), 1,98-1,87 (m, 4H), 0,38
(t, ] =17,4 Hz, 6H)

14 14 ESI+ ;291
ESI+ ; 329
'TH-NMR(DMSO-de)d: 9,07 (s, 1H), 8,37 (d, ] = 8,6 Hz, 1H),
7,76 (t,J=72,7Hz, 1H), 7,14 (d, ] = 8,6 Hz, 1H), 4,92 (d, ] =

s s 6,4 Hz, 1H), 4,89 (d, ] = 6,4 Hz, 1H), 4,63 (d, J = 6,3 Hz, 1H),
4,55(d,J =6,4 Hz, 1H), 4,15 (t, ] = 5,1Hz, 1H), 2,98-2,87 (m,
2H), 2,12-2,01 (m, 2H), 1,98-1,82 (m, 2H), 0,37 (t, ] = 7,3 Hz,
3H),
dd quay quang (EtOH): (-)
ESI+ ;272

6 6 '"H-NMR(DMSO-de)d: 9,32 (s, 1H), 8,56 (d, ] = 8,2 Hz, 1H),
8,13 (d, J=8,2 Hz, 1H), 4,96 (d, ] = 6,8 Hz, 2H), 4,66 (d, ] =
6,8 Hz, 2H), 1,99-1,83 (m, 4H), 0,39 (t, J = 7,3 Hz, 6H)

17 17 ESI+ ;293
ESI+ ; 285

12 8 'H-NMR(DMSO0-d¢)8: 8,97 (s, 1H), 8,38 (d, J = 8,6 Hz, 1H),
7,79 (t, 1 =72,7Hz, 1H), 7,15 (d, ] =8,6 Hz, 1H), 4,95 (d,J =
6,8 Hz, 2H), 4,64 (d, ] = 6,8 Hz, 2H), 1,36 (s, 6H)

19 19 ESI+; 315
ESI+ ; 243

20 - '"H-NMR(DMSO0-d¢)3: 8,99 (s, 1H), 8,10 (d, J = 8,2 Hz, 1H),
7,99 (d, J = 1,6 Hz, 1H), 7,90 (dd, J = 8,2, 1,7 Hz, 1H), 4,97
(d,7=6,9 Hz, 2H) , 4,69 (d, ] = 6,8 Hz, 2H), 1,37 (s, 6H)

21 21 ESI+ ; 287

22a 22 ESI+ ;282,284
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"H-NMR(DMSO-d¢)8: 8,91 (s, 1H), 7,95-7,90 (m, 1H), 7,52-
7,47 (m, 2H), 4,94 (d, = 6,4 Hz, 1H), 4,89 (d, ] = 6,2 Hz, 1H),
4,68 (d,J =6,4 Hz, IH)‘, 4,53 (d, ] =6,2 Hz, 1H), 4,27 (t, ] =
5,0 Hz, 1H), 2,97-2,88 (m, 2H), 2,19-2,09 (m, 1H), 1,87-1,78
(m, 1H), 1,39 (s, 3H)

d6 quay quang (EtOH): (+)

ESI+ ;282,284
'H-NMR(DMSO-de)5: 8,91 (s, 1H), 7,95-7,90 (m, 1H), 7,52-
7,47 (m, 2H), 4,94 (d, ] = 6,4 Hz, 1H), 4,89 (d, ] = 6,2 Hz, 1H),

22b 22 4,68 (d,1=6,4 Hz, 1H), 4,53 (d, ] = 6,2 Hz, 1H), 4,27 (t, ] =
5,0 Hz, 1H), 2,97-2,88 (m, 2H), 2,19-2,09 (m, 1H), 1,87-1,78
(m, 1H), 1,39 (s, 3H)
dd quay quang (EtOH): (-)
APCI ;268

- - "H NMR (DMSO-de)3: 8,96 (s, 1H), 8,06 (d, ] = 8,4 Hz, 1H),
7,68-7,62 (m, 2H), 7,07 (t,J =56 Hz, 1H), 4,97 (d, ] = 6,7 Hz,
2H), 4,70 (d, ] = 6,7 Hz, 2H), 1,37 (s, 6H)
APCI ; 284

04 04 'H NMR (DMSO-de)s: 8,92 (s, 1H), 7,95 (d, J = 8,6 Hz, 1H),
7,32 (t, ] =74 Hz, 1H), 7,28-7,22 (m, 2H), 4,95 (d, ] = 6,7 Hz,
2H), 4,67 (d, ] = 6,6 Hz, 2H), 1,35 (s, 6H)
APCI ; 346

55 55 "H NMR (CDCl3)8: 8,45 (s, 1H), 6,99 (s, 1H), 5,19 (d, ] = 6,6
Hz, 2H), 4,88-4,79 (m, 4H), 2,14 (dq, J = 13,3, 7.4 Hz, 2H),
1,99 (dq, J = 13,3, 7,4 Hz, 2H), 0,55 (t, ] = 7,4 Hz, 6H)
APCI,; 248

> 26 '"H NMR (CDCL)8: 8,72 (d, J = 2,3 Hz, 1H), 8,69 (d,J = 2,3
Hz, 1H), 7,09 (s, 1H), 5,21 (d, J = 6,5 Hz, 2H), 4,85 (d, I = 6,5
Hz, 2H), 2,23-2,01 (m, 4H), 0,54 (t, J = 7,4 Hz, 6H)

- - APCI ;278

'H NMR (DMSO-de) 5 : 8,38 (s, 1T1), 8,19 (s, 1H), 4,36 (q, J
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=7,0 Hz, 2H), 1,91 (qd, T = 7,4, 4,7 Hz, 4H), 1,48 (s, 6H), 1,34
(t, =70 Hz, 3H), 0,49 (t, ] = 7,4 Hz, 6H)

APCI ; 276
'H NMR (CDCls)8: 8,44 (s, 1H), 6,97 (s, 1H), 5,11 (d,1=6,5

28 28 Hz, 2H), 4,73 (d, J = 6,5 Hz, 2H), 2,84 (q, ] = 7,6 Hz, 2H),
2,02 (g, J = 7,4 Hz, 4H), 1,28 (t, J = 7,6 Hz, 3H), 0,43 (t, ] =
7,4 Hz, 6H)
APCI ; 284
'"H NMR (DMSO-de)3: 8,73 (s, 1H), 8,15 (s, 1H), 4,87 (t, ] =

29 29 6,0 Hz, 1H), 3,78-3,68 (m, 1H), 3,53-3,46 (m, 1H), 2,03-1,87
(m, 3H), 1,79-1,71 (m, 1H), 1,39 (s, 3H), 0,58 (t, ] = 7,4 Hz,
3H), 0,49 (t,J = 7,4 Hz, 3H)
APCI ; 291

30 30 'H NMR (CDCI3)8: 8,09 (s, 1H), 7,31 (s, 1H), 5,15 (d, T = 6.3
Hz, 2H), 4,78 (d, ] = 6,4 Hz, 2H), 3,18 (s, 6H), 2,04 (q, J = 7,4
Hz, 4H), 0,54 (t, ] = 7,4 Hz, 6H).
APCI ;373

3a 31 thoi gian lvuthoi gian lwu ngén hon trong phuong phép HPLC
pha dao (20-100% MeCN/H20, dung dich dém 0,1% axit
formic)
APCI ; 373

31b 31 thoi gian luuthoi gian luu dai hon trong phuong phap HPLC
pha dao (20-100% MeCN/H20, dung dich dém 0,1% axit
formic)
APCI ; 296
'"H NMR (DMSO-de)d: 9,02 (s, 1H), 7,94 (d, ] = 8,6 Hz, 1H),

1 1 7,53-7,42 (m, 2H), 4,90 (t, ] = 6,6 Hz, 2H), 4,61 (d, ] = 6,2 Hz,
1H), 4,55 (d, J = 6,2 Hz, 1H), 4,25 (t, J = 5,1 Hz, 1H), 2,95-
2,82 (m, 2H), 2,24-2,15 (m, 1H), 2,04-1,93 (m, 1H), 1,93-1,83
(m, 1H), 1,78-1,68 (m, 1H), 0,38 (t, ] = 7,3 Hz, 3H)

33 33 APCI ;311
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TH NMR (CDs0D)3: 7,94 (d, ] = 8,2 Hz, 1H), 7,75 (d, T = 8,2
Hz, 1H), 7,38 (s, 1H), 3,94 (s, 3H), 3,56 (d, J = 13,9 Hz, 1H),
3,46 (d, T = 13,9 Hz, 1H), 1,70 (s, 3H), 1,55 (s, 3H), 1,13 (s,

3H)
34 34 ESI+ ; 291
35 35 ESI+ ; 282
ESI+ ; 253, 255 [M+H-Boc]"
"H-NMR(DMSO-d¢)d: 9,49 (s, 1H), 8,42 (d, J = 8,5 Hz, 1H),
36 36 7,67 (d, ] =8,5Hz, 1H), 4,99 (d, ] = 6,4 Hz, 1H), 4,95 (d, J =
6,5 Hz, 1H), 4,69 (d, J = 6,4 Hz, 1H), 4,65 (d, ] = 6,4 Hz, 1H),
2,28-2,07 (m, 2H), 1,20 (s, 9H), 0,41 (t, ] = 7,5 Hz, 3H)
37 37 ESI+; 311, 313
38 38 ESI+; 239, 241
39 39 ESI+; 253
40 40 ESI+ ;238
41 41 APCI ; 234
1
42 hodc | APCI; 324
42
APCI ; 280
'H NMR (DMSO-de)3: 9,15 (s, 1H), 7,97 (d, J = 8,5 Hz, 1H),
73 . 7,53 (dd, J = 8,5, 2,2 Hz, 1H), 7,44 (d, J = 2,2 Hz, 1H), 4,93
(d, J= 6,4 Hz, 2H), 4,66-4,57 (m, 2H), 1,98 (dq, /= 13,4, 7,3
Hz, 2H), 1,71 (dq, J = 14,5, 7,4 Hz, 2H), 0,40 (t, J = 7,4 Hz,
6H)
44 1 APCI ; 324
45 1 APCI ; 302
46 1 ESI+ ; 246
47 1 ESI+; 310,312
48 1 ESI+ ; 288, 290 [M+Na]*
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49 1 ESI+; 310, 312
50 1 ESI+ ; 292
51 1 EST+ ; 282
ESI+ ; 252, 254
“ llloéc 'H-NMR(DMSO-de)8: 8,92 (s, 1H), 7,93-7,90 (m, 1H), 7,51-
o, | 748 (m2H), 494 (dJ =67 Hz 2H), 4,66 (4, = 67 Hz, 2H),
1,35 (s, 6H)
53 12 ESI+ ; 282, 284
54 3 ESI+ ; 340, 342
APCI ; 271
20 | 1H NMR (400 MHz, DMSO-d6)5: 8,28 (dd, J = 8,3, 1,5 Hz,
55 hogc | 1H), 7,85 (dt, J = 8.3, 1,5 Hz, 1H), 7,81 (d, J = 1,6 Hz, 1H),
55 5,10-5,02 (m, 2H), 4,83-4,77 (m, 2H), 2,16 (dt, J = 13,7, 7,4
Hz, 2H), 1,90-1,76 (m, 2F), 0,52 (td, J= 7,4, 1,2 Hz, 6H)
APCI ; 273
'H NMR (DMSO-dg)3: 8,97 (s, 1H), 8,10 (d, J = 8,2 Hz, 1H),
8,00 (d, J = 1,6 Hz, 1H), 7,89 (dd, J = 8,2, 1,7 Hz, 1H), 4,97
56 20 |(d,J=6,5Hz 1H), 4,90 (d, ] = 6,3 Hz, 1H), 4,72 (d, J = 6,4
Hz, 1H), 4,55 (d, T = 6,3 Hz, 1H), 4,25 (t, ] = 5,0 Hz, 1H), 2,97-
2,86 (m, 2H), 2,22-2,11 (m, 1H), 1,94-1,81 (m, 1H), 1,42 (s,
3H)
ESI+; 258
. y 'H NMR (CDCL)s: 8,71 (d, ] = 2,0 Hz, 1H), 7,76 (d, J = 2,0
Hz, 1H), 6,32 (s, 1H), 2,26 (dq, T = 13,7, 7,4 Hz, 2H), 1,60 (dg,
1=13,7,7,4 Hz, 2H), 1,58 (s, 6H), 0,56 (t, ] = 7,4 Hz, 6H)
APCI ; 230
58 16 | 'HNMR (CD;0OD)3: 8,83 (d, T = 1,9 Hz, 1H), 8,34 (d,7=1,9
Hz, 1H), 1,64 (s, 6H), 1,57 (s, 6H)
59 16 | APCI;293
60 16 | APCI ;256
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61 16 | APCI;229

62 16 | APCI;271

63 4 ESI+; 257
ESI+ ; 258

o ) IH-NMR(DMSO-dg): 8,42 (s, 1H), 8,21 ‘(d, ] =82 Hz, 1H),
7,96 (d, T = 8,2 Hz, 1H), 2,01-1,86 (m, 4H), 1,52 (s, 6H), 0,45
(t, ] =74 Hz, 6H)

65 5 ESI+; 325, 327

66 5 ESI+ ; 359, 361

67 6 APCI ; 324

68 6 APCI ; 282

69 6 APCI ; 268

70 6 APCI ; 305
APCI ; 253

. ] 'H NMR (CD;0D)3: 7,83 (d, ] = 8,4 Hz, 1H), 7,32 (d, ] = 8,4
Hz, 1H), 2,20-1,98 (m, 2H), 1,59 (s, H), 1,56 (s, 3H), 1,49 (s,
3H), 0,56 (t, J = 7,4 Hz, 3H)
APCI ; 267

” ] 'H NMR (CDCl)5: 8,49 (d, ] = 2,0 Hz, 1H), 7,54 (d, J = 2,0
Hz, 1H), 6,32 (s, 1H), 2,31 (dq, ] = 13,7, 7,4 Hz, 2H), 1,60 (dg,
T =13,7, 7,4 Hz, 2H), 1,58 (s, 6H), 0,66 (t, J = 7,4 Hz, 6H)

73 6 APCI ; 239
ESI+; 281
'H NMR (CDCL)3: 8,69 (d, J =2,2 Hz, 1H), 7,92 (s, 1H), 7,56

74 6 (d, ] =2,2 Hz, 1H), 5,20 (d, ] = 6,5 Hz, 2H), 4,85 (d, ] = 6,5
Hz, 2H), 2,27 (dt, J = 14,8, 7,4 Hz, 2H), 1,67 (dq, ] = 14,6, 7,4
Hz, 2H), 0,58 (t, ] = 7,4 Hz, 6H)

75 6 APCI ; 318

76 6 APCI ; 265

77 6 APCI ; 293
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78 6 APCI ; 354
79 6 ESI+ : 406, 408
80 6 ESI+ ; 406, 408
81 6 ESI+ ; 350, 352 [M+Na]"
82 6 ESI+ ; 428, 430 [M+Na]*
83 6 ESI+ ; 368, 370 [M+Na]*
84 6 ESI+ ; 267, 269
85 6 ESI+ ; 430, 432
86 6 ESI+ ; 368, 370
87 6 ESI+; 333, 335 [M+Na]"
88 6 ESI+ ; 333
89 6 ESI+ ;325,327 [M+Na]*
90 6 ESI+ ; 253
91 7 ESI+ ; 340, 342
ESI+ ; 283
thoi gian lyuthoi gian luu ngén hon trong phuong phap sic ky
92a 9 long siéu t6i han khong dbi xung (SFC) s dung
CHIRALCEL® OZ-H (rtra giai CO2:MeOH = 80:20)
dd quay quang (EtOH): (-)
ESI+ ; 283
thoi gian luuthodi gian luu dai hon trong phuong phap séc ky
92b 9 long siéu t6i han khong ddi xtmg (SFC) st dung
CHIRALCEL® OZ-H (rtra giai CO2:MeOH = 80:20) d6 quay
quang (EtOH): (+)
93 10 APCI ; 244
94 10 APCI ;274
95 10 ESI+ ; 283
96 10 ESI+ ; 291
97 10 ESI+ ;271
98 10 ESI+ ;297
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99

12

ESI+ ;219

100

13

ESI+ ;269

101

15

ESI+ ;288

102

15

ESI+ ;277

103

15

ESI+ ;313

'H-NMR(DMSO0-d¢)8: 9,12 (s, 1H), 8,49 (d, J = 8,2 Hz, 1H),
7,77 (d, J = 8,2 Hz, 1H), 6,97(t, ] = 54,9 Hz, 1H), 4,96 (d,J =
6,4 Hz, 1H), 4,92 (d, ] = 6,4 Hz, 1H), 4,68 (d, ] = 6,4 Hz, 1H),
4,57 (d,J=6,4Hz, 1H), 4,19 (t,J =4,8 Hz, 1H), 2,93-2,87 (m,
2H), 2,18-2,03 (m, 2H), 2,01-1,90 (m, 2H), 0,36 (t, ] = 7,4 Hz,
3H)

dd quay quang (EtOH): (-)

104

15

ESI+ ;313
do quay quang (EtOH): (+)

105

15

ESI+ ; 329
dd quay quang (EtOH): (+)

106

16

APCI ; 273

'H NMR (CDCL)3: 9,00 (s, 1H), 7,08 (s, 1H), 5,19 (d, I = 6,7
Hz, 2H), 4,87 (d, ] = 6,7 Hz, 2H), 2,27-2,13 (m, 2H), 2,08 (dq,
T=14,6,7,4 Hz, 2H), 0,55 (t, T = 7,4 Hz, 6H)

107

16

APCI ; 296

'H NMR (DMSO-de)3: 8,34 (s, 1H), 8,11 (d, J = 8,2 Hz, 1H),
7,99 (d, T = 8,2 Hz, 1H), 7,29 (d, J = 2,2 Hz, 1H), 7,18 (d, J =
1,8 Hz, 1H), 6,08 (t, J =2,1 Hz, 1H), 4,77 (d,J = 13,2 Hz, 1H),
4,68 (d, T = 13,1 Hz, 1H), 1,59 (s, 3H), 1,50 (s, 3H), 1,09 (s,
3H)

108

16

APCI ; 244

'H NMR (CD30D)$: 8,06 (d, J = 8,2 Hz, 1H), 7,77 (d, ] = 8,2
Hz, 1H), 2,28-2,03 (m, 2H), 1,64 (s, 3H), 1,60 (s, 3H), , 0,56
(t, =74 Hz, 3H)
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109 16 APCI ; 296
APCI ; 296
110 > 'H NMR (CD3;0D)é: 7,91 (dd, J = 8,2, 0,5 Hz, 1H), 7,76 (dd,
J=28,1, 0,5 Hz, 1H), 6,86 (s, 2H), 3,27 (s, 2H), 1,66 (s, 3H),
1,49 (s, 3H), 0,97 (s, 3H)
111 16 APCI ; 254
112 16 ESI+ ; 302
113 19 ESI+ ; 335
114 32 APCI ; 326
115 32 ESI+ ; 326, 328
116 34 ESI+ ; 335
117 36 ESI+ ; 377 [M+Na]*
118 36 APCI ; 240 [M+H-Boc]"
119 36 APCI ; 239 [M+H-Boc]*
120 36 APCI ; 253 [M+H-Boc]"
121 36 APCI ; 265 [M+H-Boc]"
122 36 APCI ; 269 [M+H-C4Ho]*
123 36 ESI+ ; 361, 363 [M+Na]"
124 37 APCI ; 297
125 38 APCI ; 225
126 39 APCI ; 254
127 39 APCI ; 240
128 39 ESI+ ; 239
129 39 ESI+ ; 253
130 39 APCI ; 265
131 39 APCI ; 225
132 39 ESI+ ; 239
133 40 APCI ; 252
APCI ; 296
134a 9

thoi gian luuthdi gian luu dai hon trong phuong phép sic ky
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léong siéu to1 han khong d6i xtmg (SFC) st dung
ChromegaChiral CC4 (roa giai CO2:EtOH vé1 0,5%
isopropylamin = 85:15),

do quay quang (CHCl3): (+)

APCI ;296
thoi gian luuthdi gian lvu ngén hon trong phuong phap sac ky

long siéu t6i han khong ddi ximg (SFC) st dung

134b ’ ChromegaChiral CC4 (rta giai CO2:EtOH vé1 0,5%
isopropylamin = 85:15),
do quay quang (CHCL): (-)

135 40 APCI ; 282

136 6 APCI ;310
APCI; 310
"H NMR (DMSO-ds)3: 8,69 (s, 1H), 7,90 (d, T = 8,5 Hz, 1H),

137 137 7,54-7,35 (m, 2H), 4,96 (d, ] = 6,4 Hz, 1H), 485 (d, ] = 6,4
Hz, 1H), 4,72 (d, J = 6,4 Hz, 1H), 4,47 (d, ] = 6,4 Hz, 1H),
3,89 (s, 1H), 2,33 (d, ] = 14,1 Hz, 1H), 1,92 (d, ] = 14,1 Hz,
1H), 1,36 (s, 3H), 0,83 (s, 3H), 0,51 (s, 3H).

138 2 ESI+ ; 252

139 8 ESI+ ; 451, 453 [M+Na]*

140 1 ESI+ ; 368, 370 [M+Na]"

141 1 ESI+ ; 306, 308 [M+Na]"

142 16 ESI+ ; 244 -

143 143 | ESI+; 327

144 6 ESI+ ; 339, 341 [M+Na]"

145 11 ESI+ ; 313

146 18 ESI+ ; 299

147 11 ESI+ ; 249

148 148 | ESI+ ;243

149 149 | ESI+; 282
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150 37 APCI ; 298

151 38 APCI ; 226

152 6 APCI ; 240

153 16 APCI ; 231

154 154 APCI ; 279

155 155 APCI ; 357
'H-NMR (CDs0D)38: 7,52 (s, 1H), 7,40 (d, J = 8,4 Hz, 1H),
7,31 (d, J=8,5 Hz, 1H), 3,73-3,60 (m, 4H), 2,90 (s, 3H), 2,24-
2,12 (m, 2H), 2,09-1,93 (m, 2H), 1,58 (s, 6H)

156 155 APCI ; 337

157 1 APCI ; 236

158 6 APCI ;297

159 32 ESI+ ; 269

160 1 APCI ; 281

161 16 ESI+ ; 272

162 40 APCI ; 296

163 6 APCI ; 368

164 32 APCI ; 340

165 20 APCI ; 287

Hop Vi du | APCI ; 280

chat tham

tham khao

khao cua | 166

vi du

166

167a 167 APCI ; 296

'H-NMR (DMSO-de) §: 8,99 (s, 1H), 7,89 (d, ] = 9,2 Hz, 1H),
7,50-7,39 (m, 2H), 4,95 (d, J = 6,4 Hz, 1H), 4,89 (d, ] = 6,4
Hz, 1H), 4,71 (d, J=6,4 Hz, 1H), 4,52 (d, ] = 6,4 Hz, 1H), 4,05
(d, J = 4,9 Hz, 1H), 3,29-3,19 (m, 1H), 1,94 (dd, J = 13,8, 5,5
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Hz, 1H), 1,86 (dd, J = 13,8, 7,0 Hz, 1H), 1,38 (s, 3H), 0,83 (d,
J=6,1 Hz, 3H)
167b 167 APCI ;296
'H-NMR (DMSO-dg) &: 8,59 (s, 1H), 7,92 (d,J = 8,5 Hz, 1H),
7,53-7,35 (m, 2H), 4,95 (d, J = 6,4 Hz, 1H), 4,81 (d, ] = 6,4
Hz, 1H), 4,72 (d,J=6,4 Hz, 1H), 4,43 (d,] = 6,4 Hz, 1H), 3,95
(d, J=49 Hz, 1H), 2,93-2,83 (m, 1H), 2,13 (dd, ] = 13,8, 10,3
Hz, 1H), 1,71 (dd, J = 13,8, 3,2 Hz, 1H), 1,38 (s, 3H), 0,84 (d,
J=6,1 Hz, 3H)
168 12 ESI+; 219
169 13 ESI+ ;269
170 6 ESI+ ; 289, 291 [M+Na]*
Bang 6
Hop Hop
chét vi chét vi
. Cong thuc . Cong thure
du dieu du dieu
ché ché
Hén hop cla
re e
f‘ﬁ‘ “NH
Me B~
la m** 1b v
Br O Br Me
_Me
@)\NH
& \/&o
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Bang 7
Hop
chét vi
du didu PSyn DAT
ché

la 1 ESI+ ; 254, 256
6-brom-1,1-dimetyl-1,4-dihydroisoquinolin-3(2H)-on:
"H-NMR (DMSO-d¢)8: 8,03(s, 1H), 7,45-7,39 (m, 2H), 7,34 (d,

b | J=8,3 Hz, 1H), 3,54 (s, 2H), 1,46 (s, 6H)
8-brom-1,1-dimetyl-1,4-dihydroisoquinolin-3(2H)-on:
'H-NMR (DMSO-de)s: 8,03(s, 1H), 7,55 (dd, J = 7,8, 1,6 Hz,
1H), 7,21-7,12 (m, 2H), 3,58 (s, 2H), 1,73 (s, 6H)
'H-NMR (CDCl)8: 7,55 (d, J = 2,0 Hz, 1H), 7,50 (dd, J = 8,5,

2 2 2,0 Hz, 1H), 7,19 (d, ] = 8,5 Hz, 1H), 6,34 (s, 1H), 5,40 (s, 1H),
1,70 (s, 3H), 1,66 (s, 3H)

3 3 ESI+ ;242,244

4 4 APCI ;293

5 5 APCI ; 336

6 6 APCI ; 199

7 7 ESI+ ; 233,235,237

8 8 ESI+; 205, 207

9 9 ESI+ ; 355, 357

10 10 ESI+ ; 497, 499, 501

11 11 APCI ; 370 [M+H-C4Ho]"

12 12 APCI ; 383

3 3 '"H NMR (DMSO-de)d: 3,12 (t, J = 7,5 Hz, 1H), 1,75-1,67(m,
2H), 1,40 (s, 9H), 0,88 (t, J = 7,4 Hz, 3H).

14 14 APCI; 217

15 15 ESI+; 323, 325
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16 16 ESI+; 219, 221

17 17 APCI ;390

18 18 ESI+; 411

19 19 ESI+ ; 403

20 20 ESI+ ; 405

21 21 ESI+ ; 407

22 22 ESI+ ; 421

23 23 ESI+ ; 402

24 24 ESI+; 418, 420 [M+Na]*

25 25 APCI ;370

26 26 APCI ; 344

27 27 ESI+ ; 389

28 28 ESI+ ; 463

29 29 ESI+ ; 483

30 30 ESI+ ; 393

31 31 ESI+; 437 [M+Na]"

32 32 APCI ; 215

33 33 ESI+ ; 443

34 34 ESI+ : 445

35 35 APCI ; 247

36 36 ESI+ ; 346

37 37 ESI+ ;418

38 38 ESI+ ;314

39 39 ESI+ ;270

40 40 ESI+; 215,217

41 41 APCI ; 189
ESI+ ; 443

14 0 thoi gian lwu ngén hon trong phuong phép sc ky cot khong d6i
xting st dung CHIRALFLASH(nhan hi€u) IA (rira giai
Hexan/EtOAc 80/20 — 0/100)
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ESI+ ; 443

b 1 thoi gian luu dai hon trong phuong phap sic ky cot khong d6i
xtmg st dung CHIRALFLASH(nhdn hi¢u) IA (rua giai
Hexan/EtOAc 80/20 — 0/100)

43 1 APCI ; 246

44 1 ESI+ ; 190

45 . 'H-NMR(CDCl3)3: 7,25-7,22 (m, 2H), 7,16-7,14 (m, 1H), 6,08
(s, 1H), 3,62 (s, 2H), 1,57 (s, 6H)

46 1 ESI+ ; 236

47 10 APCI ; 320 [M+H-C4Ho]*

48 10 APCI ; 483

49 10 APCI ; 259 [M+H-Boc]"

50 10 APCI ; 289 [M+H-C4Ho]*

51 11 APCI ; 447

52 11 ESI+ ; 461

53 15 APCI ; 324

54 15 APCI ; 310

55 15 APCI ; 440

56 16 APCI ; 206

57 16 APCI ; 231

58 17 APCI ; 506

59 17 APCI ; 373

60 18 ESI+ ; 455, 457 [M+Na]"

61 18 ESI+ ; 405, 407 [M+Na]"

62 18 ESI+ ; 549, 551 [M+Na]*

63 19 ESI+ ; 391

64 20 APCI ; 276

65 24 APCI ; 398

66 24 APCI ; 405

67 24 APCI ; 305 [M+H-Boc]"
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68 24 APCI ; 335
69 24 ESI+; 419, 421 [M+Na]*
70 24 ESI+ ; 427
71 24 ESI+ ; 433, 435 [M+Na]*
72 27 APCI ; 399 [M-HJ
73 27 ESI+ ;397,399 [M+Na]*
74 29 ESI+ ; 505
75 29 ESI+ ; 455
76 29 ESI+ ; 599
77 30 APCI/ESI+ ; 415
78 30 ESI+ ; 365
79 30 ESI+ ; 509
80 31 ESI+ ; 487 [M+Na]"
81 33 ESI+ ; 559
82 36 APCI ; 307
36 or
83 03 ESI+ ; 302
37 or
84 ESI+ ; 374
84
38 or
85 ESI+ ;270,272
85
86 or ESI+ ; 224
86
ESI+ ; 427
$7a o thoi gian luu ngén hon trong phuong phép sic ky khong dbi
xung st dung CHIRALFLASH(nhan hiéu) IA, (dung moi rira
giai; Hexan/EtOAc 100/0-40/60)
ESI+ ; 427
87b 42 thoi gian luu dai hon trong phuong phép séc ky khong dbi xtimg
st dung CHIRALFLASH(nhéan hiéu) IA, (dung mdi rira giai;
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Hexan/EtOAc 100/0-40/60)

88 1 ESI+ ; 250, 252 [M+Na]*
89 18 ESI+ ; 419, 421 [M+Na]*
90 29 ESI+ ; 469

91 30 ESI+ ; 379

92 31 ESI+ ; 451 [M+Na]*

93 40 APCI ; 216

94 7 APCI ; 234

95 95 APCI ; 235

96 96 APCI ; 206

97 9 APCI ; 351

98 10 APCI ; 484

99 11 APCI ; 448

100 100 APCI ; 350

101 101 APCI ; 330

102 102 APCI ; 208

103 101 APCI ; 347

104 104 APCI ; 225

105 36 APCI ; 367

Trong khi cac phuong phap va ché phdm da duoc mé ta chi tiét v6i vide tham
khao mot sé phuong 4n minh hoa nhét dinh cta ching, ¢6 thé hiéu rang, cic cai bién va

thay ddi nam trong pham vi dugc mo ta va dugce yéu cau bao ho.
Kha nang tng dung cong nghiép

Céc hop chit ¢ cong thire (I) hodc cong thire (I°), hodc mudi cta no lam diéu
bién d6 co cta don vi to co xuwong, va do do, ky vong dugc sir dung lam tac nhén dé
phong ngira hodc diéu tri 1) cac rdi loan than kinh co, 2) cac réi loan ctia co chu dong,
3) cac r6i loan CNS trong do, su yéu co, chimg teo, va ching mdi mét 1a cac triéu chimg
ndi trQi, 4) céc tri€u ching & co Xuét phat tir cac roi loan hé théng, va 5) cac 161 loan

chirc nang cua co san chau va co that vong niéu dao/hdu mon.
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Khi gi¢i han hodc khoang s6 hoc dugc néu ¢ day thi cac diem dau mut duge
gom ca trong gidi han hodc khoang nay. Tuong tu, tat ca cac gia tri va khoang phu bén
trong gidi han hodc khoang so hoc dugc bao gdom mdt cach cu thé nhu thé dugc viet ra
mot cach rd rang.

Nhu st dung ¢ day, cac tir chi so it va twong tw mang y nghia ctia “mot hodc
nhiéu”.

R& rang 1a, nhiéu cai bién va thay doi ctia sang ché nay 1a c6 thé xuat hién theo
phan huéng dan & trén. Do d6, cé thé hicu rang, trong pham vi ctia c4c yéu cau bo hd
kém theo, sang ché cé thé thuc hanh khéc véi cac phuong an nhu duge mo ta cu thé &
day.

Tat ca cac tai liéu sang cheé va tai liéu tham khao khac néu trén dugc két hgp

dady di & day theo cach tham khao, gidng nhu thé duge néu trong tai liéu nay.
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YEU CAU BAO HO

1. Hop chét ¢o cong thire (I) hodc mudi cia no:

trong do:

X'1a C-R" hodc N;

X?1a C-R'? hodc N;

R 1a i) H, ii) halogen, iii) —CN, hodc iv) -O-C1.¢ alkyl;

R'? 1a H hodc halogen;

R! 14 i) H, ii) Ci. alkyl ma c6 thé duoc thé bang mot hodc nhidu phén tir thé
duoc lua chon tir nhém gdm (céc) halogen, va (cac) pyrazolyl, iii) Ca.s alkenyl, hodc iv)
-ORY;

R2 13 i) C1.6 alkyl ma c6 thé dugc thé bing mot hodc nhiéu phan tir thé dugc lya
chon tir nhom gdm (cac) -OR?, (cac) halogen, (cic) -COORY, (céc) -CONR?'R?, (cac)
phenyl ma cé Athé duoc thé béng mdt hodc nhiéu phén tt thé duoc lua chon tir nhom G,
va (cac) heteroaryl ma dugc lya chon tir nhom gbm pyridyl, pyrazolyl, imidazolyl,
thiazolyl, thiadiazolyl, thienyl, oxazolyl, isoxazolyl, va triazolyl, trong do, heteroaryl co
thé dugc thé béng mot hodc nhidu phén ttr thé duoc lua chon tir nhém G?, ii) Ca-6 alkenyl,
iii) Ca.6 alkynyl, iv) -OR?, v) -NR?R?4, vi) -COOR?, hodc vii) phenyl;

R?! 1a H hodc C.6 alkyl;

R22 13 i) C1 alkyl ma c6 thé duoc thé bing mot hodc nhidu phenyl, hodc ii)
phenyl;

R? 1a 1) H, hodc ii) Ci.6 alkyl ma c6 thé duoc thé bang mot hoidc nhiéu nhém —
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OH;

R241a 1) C1. alkyl ma c6 thé duoc thé bang mot hodc nhidu phenyl ma c6 thé
duge thé bang mot hodc nhiéu halogen, ii) Cs.g xycloalkyl ma ¢ thé duoc thé bang mot
hodc nhiéu Ci6 alkyl, iii) phenyl ma co thé dugc thé béng mot hodc nhiéu halogen, hodc

iv) tetrahydropyranyl; hodc

R!, R2, va nguyén ti cacbon dugc lién két béi R! va R? ¢6 thé tuong tac dé tao
ra vong 4-tetrahydropyran, va nguyén tir cacbon dugc lién két boi R! va R? la nguyén tur

Xo04an,;

R® va R* 14 gibng nhau hodc khac nhau va 1a i) C1 alkyl ma c6 thé dugc thé
bing mdt hodc nhiéu phan tir thé duoc lwya chon tir nhém gdm (cic) halogen va (cac) -
OH hoiic ii) Ca-¢ alkenyl ma c6 thé dugc thé bing mot hodc nhiéu phan tr thé duoc lua
chon tr nhom gdm (cac) -OH va (céc) heteroaryl ma duge lua chon tir nhom gdm
pyrazolyl va thienyl, trong d6 heteroaryl c6 thé duoc thé bang mot hodc nhiéu C.¢ alkyl,

hodc

R3, R*, va nguyén ti cacbon dugc lién két bai R va R* ¢6 thé twong téc dé tao

ra vong 3-oxetan va nguyén tr cacbon dugce lién két boi R? va R* 1a nguyén tir xoan;

R51a 1) H, ii) C1.6 alkyl ma ¢6 thé duoc thé bing mot hodc nhiéu -O-(Ci- alkyl),
iii) -O-C 1.6 alkyl, iv) halogen, v) -COO-(C1.6 alkyl), hodc vi) Cs.g xycloalkyl;

R 13 1) H, ii) C1.6 alkyl ma c6 thé duoc thé bing mot hoac nhidu phén tir thé
duoc lua chon tr nhom gdm (cic) -O-(Ci.s alkyl ma co thé dugc thé bang mot hoic
nhidu halogen) va (cac) halogen, iii) -OH, iv) -O-(Ci.s alkyl ma c6 thé dugc thé bing
mot hodc nhiu halogen), v) halogen, vi) -CN, vii) -S-(C1- alkyl), viii) Cs-g xycloalkyl,
ix) -NR'R’, hodc x) Ca.¢ alkenyl;

nhom G! 14 1) halogen, ii) -COOR?, iii) -CONRR’, iv) -OH, v) Ci.6 alkyl ma c6
thé dugc thé b:?mg mot hodc nhiéu phén ttr thé duoc lua chon tir nhom gém (cac) -OH
va halogen, hodc vi) -O-(Cr.¢ alkyl ma co thé duge thé bang mot hodc nhiéu phan tir thé
dugc lua chon tir nhom gdm (cac) -OH va (céc) halogen);

nhom G2 14 1) halogen, ii) Ci alkyl ma c6 thé dugc thé bang mot hogc nhiéu

phan tir thé duge lya chon tir nhém gom (cac) -OH va (cac) halogen hodc iii) -CONRRY;
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mdi R° doc 1ap 1a H hodc Ci.¢ alkyl,

v6i didu kién hop chét néu trén khong phai la metyl 1,1-dialyl-3-ox0-2,4-

dihydroisoquinolin-4-carboxylat hodc mudi ctia no.
2. Hop chit hodc mudi theo diém 1, trong do:
R'1a i) H, hodc ii) Ci.¢ alkyl;

R? 13 1) C1.6 alkyl ma co thé duoc thé béng mot hodc nhiéu phén t thé duoc lua
chon tir nhém gdm (céc) -ORY, (cac) halogen, (cac) -CONR?'R?, (cic) phenyl ma c6
thé dugc thé béng mot hodc nhiéu phén ttr thé duoc lya chon tir nhém gém (cac) halogen
va (cac) -COOR?, va (cac) heteroaryl ma duogc lua chon tir nhom gbm pyrazolyl, va

triazolyl, ii) Ca.s alkenyl , iii) Ca-6 alkynyl , iv) -NR**R*, hogc v) -COOR?;

R2!'1a Ci alkyl;

R?? ]a Ci.¢ alkyl;

R?? 1a Cialkyl; va

R2* 14 1) Cs.s xycloalkyl, hodc ii) phenyl; hodc

R R2, va nguyén tir cacbon dugc lién két boi R! va R? 6 thé twong tac dé tao
ra vong 4- tetrahydropyran, va nguyén tir cacbon dugc lién két boi R! va R? 1a nguyén
tr X0an.

3. Hop chét hodc mudi theo diém 1 hoic 2, trong do:

R? va R* 14 gidng nhau hodc khac nhau va la i) Ci3 alkyl ma c6 thé duogc thé
bing mot hodc nhiéu phan tir thé duoc lua chon tir nhom gdm (céac) halogen va (cac) -
OH hodc ii) Cazs alkenyl ma c6 thé dugc thé bang mot hoae nhiéu phén tir thé duoc Iua
chon tir nhém gdm (céc) -OH va (céc) pyrazolyl ma c6 thé duoc thé bing mot hodc
nhiéu Ci.6 alkyl, hoac,

R®, R*, va nguyén tir cacbon dugc lién két boi R? va R* ¢6 thé twong tac dé tao
ra vong 3-oxetan va nguyén tir cacbon dugc lién két boi R? va R* 1a nguyén tir X04n.

4. Hop chit hodc muéi theo diém bat ky trong s cac diém néu trén, trong do

R’ 14 1) H, ii) C16 alkyl, iii) -O-C1.6 alkyl, iv) halogen, hodc v) Cs.g xycloalkyl;
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va

R 14 i) H, ii) C1 alkyl ma c6 thé dugc thé bing mot hogc nhiéu phén tr thé
duoc lua chon tir nhém gdm (cac) -O-(C.6 alkyl) va (cac) halogen, iii) -OH, iv) -O-(Ci.
¢ alkyl ma co thé dugc thé bang mot hoic nhiéu halogen), v) halogen, vi) -CN, vii) -S-

C1.6 alkyl, viii) -NRR?, hodc ix) Ca.¢ alkenyl.

5. Hop chét hoic mubi theo diém bt ky trong s6 cac diém néu trén, trong do:
X'1a C-R" hodc N;
X214 C-R"? hodc N;
R 14 i) H, ii) halogen, iii) -CN, hodc iv) -O-C1.¢ alkyl; va
R!? 1a H.

6. Hop chit hoic mudbi theo diém bét ky trong sb cac diém néu trén, trong do:
R'1a Crsalkyl;
R? 1a C16alkyl ma c6 thé dugc thé bang -OR;

R3, R*, va nguyén tir cacbon dugc lién két boi R¥ va R* trong tac dé tao ra vong
3-oxetan va nguyén tir cacbon dugc lién két boi R? va R* 1a nguyén tr xoan nhu duoc

biéu thi bang cong thire (IT) dudi day:

R’ 1a H; va

RS 14 1) Cig alkyl, ii) -O-Ci.6 alkyl ma dugc thé bang mot dén ba halogen, iii)
halogen, hodc iv) -CN.

7. Hop chat hodc mudi theo diém bat ky trong so cac di€ém néu trén, trong do

X!1a C-R;
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R 14 i) H, ii) halogen, iii) -CN, hodc iv) -O-Ci¢ alkyl; va

R?1a H.

8. Hop chét hoac mudi theo diém 1, ma 1 hop chét hodc mudi dugc lua chon tir nhém

bao goém:
O
NH
Br Me”™ “Me
Me Me
NH
Me Et (@]
OH
Me Me
NH
Br (@)
cHex’N‘Me
Me  Me
9@
Br Et O
O~ ~OH
Me Me
NH
Br Et O
OH
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Me Me
2 | NH
Cl NEt \8
EtO
O
= | NH
CF N 0
Et
O
NH
HO (@)
Me"™ Me
O
@i’i‘*
Cl Et EtO
F
Me F
NH
cl Et” “Et
NH
Et EtO
Me Me
NH
B Et EtO
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Me Me
@l‘*
Br Me I\/leO
Me Me
NH
Br @
Et
O
NH
NC Et Et
Me Me
-z ‘ NH
X
NC Et Eto
F
Me F
NH
NC Et Eto
Me_ Me
Ise]
NC Me Mg
CN
Ve Me
NH
Et Eto
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i.n NH
Br O

Et
] Cl
Me Me
NH
Br E,[O
F
Me Me
NH
Br Eto
F F
Me Me
O NH
Br Et (@]
O~ ~OMe
@)
|\ NH
Cl NEt
OMe
O
/l NH
Cl
Me
F"~F

-208-



OH

OH

33080

-209-



33080

-210-



33080

O
/N| NH
Cl X )
Et O-t-Bu
Me Me 0
| N NH _ NH
Cl 3 =9 Cl NI @)
Me @)
Me 0O
_0O
t-Bu t-Bu/O
Me Me Ve Mo
~ | NH & NH
Cl NM 8 Cl N O
© Me
EtO
O Me Me
N N PSNH
a0 £
N | CI” °N O
Cr °N I @) L
Me Me @)
] NH /N| NH
CrS O CrX
Et Lt
N Me_ M
Me \ e e
Xy ONH
= NH |
. Cr > \F 0
CI” °N O Ve
Et
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O o,
//| NH NH
CF N 0 Cl ©
Me Et
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(f éNH N
Me
MeO” >0
') Me. Me

Z
I
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Cl Me
Me OH liln
Me
Me Me
N / Me Me
i { TH "
e 0
Br Et- 7‘; Br O
O/ N,,/" ’ .
Me Me °
Cl O N
NC O
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0

| X ONH

W 0
Me Et

hodc mudi cua ching.

9. Hop chit hodc mudi theo diém 1, trong d6 hop chat nay 1a hop chéat duoc lva chon tur

nhém bao gom:

(-)-2-(diflometyl)-8-etyl-8-(2-hydroxyetyl)-6H-spiro[ 1,6-naphtyridin-5,3'-
oxetan]-7(8H)-on,

4 ,4-dietyl-1,1-dimetyl-3-ox0-1,2,3 ,4-tetrahydroisoquinolin-6-carbonitril,
8,8-dietyl-5,5-dimetyl-7-0x0-5,6,7,8-tetrahydro-1 ,6-naphtyridin-2- carbonitril,

(-)-6-bromo-4-etyl-4-(2-hydroxyetyl)-1,1-dimetyl-1,4-dihydroisoquinolin-
3(2H)-on,

(+)-6-bromo-4-etyl-4-(2-hydroxyetyl)-1,1-dimetyl-1,4-dihydroisoquinolin-
3(2H)-one,

8,8-dietyl-7-ox0-7,8-dihydro-6H-spiro[ 1,6-naphtyridin-5,3'-oxetane]-2-

carbonitril,

8',8’-diety1-7'-0xo-7’,8'-dihydro-6'H-spiro[oxetan-3,5'-pyrido[3,4-b]pyrazin]-2'—

carbonitril,
4,4-dietyl-3-0x0-3,4-dihydro-2H-spiro[isoquinolin-1,3'-oxetan|-6-carbonitril,
6-clo-4,4-dimetyl-2H-spiro[isoquinolin-1,3'-oxetan]-3(4H)-on,
4,4-dimetyl-3-0x0-3,4-dihydro-2H-spiro[isoquinolin- 1,3'-oxetan]-6- carbonitril,
2-(diflometoxy)-8,8-dimetyl-6H-spiro[ 1,6-naphtyridin-5,3 '-oxetan]-7(8H)-on,

(+)-6-clo-4-(2-hydroxyetyl)-4-metyl-2H-spiro[isoquinolin-1,3'-oxetan]-3 (4H)-

on,

(-)-6-clo-4-(2-hydroxyetyl)-4-metyl-2H-spiro[isoquinolin-1,3"-oxetan]-3(4H)-

on, va
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(-)-2-(diflometoxy)-8-etyl-8-(2-hydroxyetyl)-6H-spiro[ 1,6-naphtyridin-5,3'-
oxetan]-7(8H)-on,

hodc muoi ciia hgp chat nay.

10. Hop chét theo diém 1, hoic mudi ctia né, trong d6 hop chét nay la 4,4-dietyl-3-oxo0-
3,4-dihydro-2H-spiro[isoquinolin-1,3'-oxetan]-6-carbonitril,

hodc muoi cuia hop chat nay.

11.Hop chét theo diém 1, hodc mudi ctia no, trong dé hop chét nay la 6-clo-4,4-dimetyl-
2H-spiro[isoquinolin-1,3'-oxetan]-3(4H)-on,

hodc muoi cua hgp chat nay.

12. Hop chat theo diém 1, hodc mudi cta no, trong d6 hop chat nay la 4,4-dimetyl-3-

0x0-3,4-dihydro-2H-spiro[isoquinolin-1,3'-oxetan]-6-carbonitril,

hodc mudi chia hop chét nay.

13. Hop chat theo diém 1, hosic mudi ctia né, trong d6 hop chét nay 1a (+)-6-clo-4-(2-
hydroxyetyl)-4-metyl-2H-spiro[isoquinolin-1,3'-oxetan]-3(4H)-on,

hodc mubi ctia hop chét nay.

14. Hop chét theo diém 1, hoic mudi cia no, trong d6 hop chét nay la (-)-6-clo-4-(2-
hydroxyetyl)-4-metyl-2H-spiro[isoquinolin-1,3'-oxetan]-3(4H)-on,

hoidc mudi ctia hop chit nay.

15. Dugc phdm chta hop chit hodc mudi theo diém bat ky trong sd cac diém tir 1 dén
14 va ta duoc dugc dung.

16. Duoc phém dé diéu tri bénh hodc tinh trang duoc lua chon tr nhom gém tiéu tién
khéng kiém soat do ting 4p luc (stress urinary incontinence: SUI), tidu tién khong kiém
soat dang hon hop (mixed urinary incontinence: MUI) va ching son phén, chira hop
cht theo diém bét ky trong s6 cac diém tir 1 dén 14, hodc mudi ctia hop chat nay.

17. Dugc phém dé diéu tri bénh hodc tinh trang dugc lua chon tir nhém gém suy nhuoc
va chung thiéu co, chtra hop chét theo diém bét ky trong s6 céc diém tur 1 dén 14, hoic

muodi cua hgp chat nay.
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18. Dugc phim dé diéu tri chimg yéu co do suy mon két hop véi bénh phéi tic nghén
mén tinh (chronic obstructive pulmonary disease: COPD) chira hop chit theo diém bét

ky trong sb cic diém tir 1 dén 14, hodc mudi ctia hop chét nay.

19. Duoc pham dé diéu tri hoi chimg suy mon va/hodc hao mon co gdy ra bdi suy tim,
ung thu, hodc bénh thdn man tinh/thAm téch, chtra hop chét theo diém bét ky trong sb

cac diém tur 1 dén 14, hodc mudi ciia hgp chat nay.

20. Duoc phém dé diéu tri bénh hoic tinh trang dugc lua chon tir nhom gém X0 cung
cOt bén teo co (amyotrophic lateral sclerosis: ALS), bénh teo co tuy séng (spinal
muscular atrophy: SMA), bénh nhugc co va bénh vé co, chtra hop chét theo diém bAt ky

trong so cac diém tir 1 dén 14, hodc muoi cta hop chét nay.

21. Duoc phém dé diéu tri bénh hoic tinh trang dugc lya chon tir nhém gém roi loan
chitc ning co sau tén thuong tiy sbéng (spinal cord injury: SCI) va rdi loan chirc ning
co sau dot quy, chtra hop chit theo diém bt ky trong s6 cac diém tir 1 dén 14, hoic

muoi ctia hop chat nay.

22. Duoc phém dé diéu tri ching yéu co két hop voi bénh mach méau ngoai vi hodc bénh
dong mach ngoai vi, chira hop chit theo diém bt ky trong s6 cac diém tir 1 dén 14, hodc

muoi ciia hop chat nay.

23. Duoc phdm dé diéu tri ching yéu co sau phau thuét chira hop chét theo diém bét ky

trong so cac diém tir 1 dén 14, hodc muoi ctia hgp chat nay.

24. Dugc pham dé diéu tri chimg yéu co két hop véi hoi chimg chuyén hoa hoic bénh
béo phi chira hop chét theo diém bat ky trong sb cic diém tir 1 dén 14, hodc mudi cia

hop chét nay.

25. Dugc phdm dé diéu tri chiing yéu co do may thd va hoi chimg mét moéi man tinh
chira hop chit theo diém bét ky trong s6 céc diém tir 1 dén 14, hodc mudi ctia hop chat
nay.

26. Dang tinh thé cta hop chit (-)-6-clo-4-(2-hydroxyetyl)-4-metyl-2H-
spiro[isoquinolin-1,3"-oxetan]-3(4H)-on, c6 phd nhidu xa bot tia X gdm céc dinh & cac
goc 20(°)+0.2° nhu sau: 12,2, 15,5, 18,3, 21,7 va 22,7, dugc do bé‘mg chiéu xa Cu-Ka
(1,54184 A).
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217. Dang tinh thé cua hop chit (-)-6-clo-4-(2-hydroxyetyl)-4-metyl-2H-
spiro[isoquinolin-1,3'-oxetan]-3(4H)-on theo diém 26, c6 phd nhiéu xa bot tia X gdm
cac dinh & céc goc 20(°) £0,2° nhu sau: 6,7, 11,1, 12,2, 13,7, 15,5, 16,2, 17,0, 18,3, 21,7
va 22,7, duge do bang chiéu xa Cu-Ka (1,54184 A).

28. Dang tinh thé cia hop chdt  4,4-dimetyl-3-ox0-3,4-dihydro-2H-
spiro[isoquinolin-1,3'-oxetan]-6-carbonitril, c6 phd nhidu xa bot tia X gbm cac dinh &
cac goc 20(°) +£0,2° nhu sau: 12,1, 15,6, 16,6, 21,4 va 23,4, dugc do bang chiéu xa Cu-
Ka (1,54184 A).

29. Dang tinh thé cua hop chat  4.,4-dimetyl-3-ox0-3,4-dihydro-2H-
spiro[isoquinolin-1,3'-oxetan]-6-carbonitril theo diém 28, c6 phd nhiéu xa bot tia X gdm
cac dinh & cdc goc 20(°) £0,2° nhu sau: 8,3, 12,1, 15,6, 16,6, 17,3, 20,5, 21,4, 23,4, 24,0
va 25,7, duoc do bang chiéu xa Cu-Ka (1,54184 A).

30. Duoc pham chira dang tinh thé theo diém bét ky trong s cac diém tir 26 dén 29

va ta dugc dugc dung.

-218-



33080
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FIG. 4
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FIG. 6
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FIG. 9
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FIG. 10
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