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(54) HOP CHAT BA VONG, PHUONG PHAP TONG HOP HOP CHAT NAY VA
DUQC PHAM CHUA HQP CHAT NAY
(57) Sang ché dé cap dén hop chét ba vong, va cu thé hon 1 hop chit ba vong, déng phan
quang hoc ctia no, chét triét quang cua né, hoic mudi duoc dung cua no c¢o hoat tinh khang
lai PARP-1, tankyraza-1 hodc tankyraza-2, phuong phap tong hop hop chat nay, va duoc
pham chtra hop chat nay. Cac hop chét theo sang ché c6 hoat tinh trc ché khang lai PARP-
1, tankyraza-1 hodc tankyraza-2, va do d6 c6 thé dugc st dung hiéu qua dé phong hoic
didu tri bénh dau thin kinh, bénh thoi hoa thin kinh, bénh tim mach, bénh than kinh tiéu
duong, bénh viém, loang xuwong, hodc ung thu.
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Linh vue k§ thuit dwge dé cap

Sang ché dé cap dén hop chét ba vong (trixyclic) ¢6 hoat tinh @c ché khang
lai poly(ADP-riboza)polymeraza, va cu thé hon 1a @ cép dén hop chit ba vong cé
hoat tinh ttc ché khang lai poly(ADP-riboza)polymeraza-1, tankyraza-1 hoic
tankyraza-2, phuong phép tdng hop hop chét nay, va dugc phidm chira hop chit nay.

Tinh trang k§ thuit clia sang ché

Ho poly(ADP-riboza)polymeraza (PARP) bao gdbm PARP-1, PARP-2,
PARP-3, PARP-4 (vPARP), PARP-5 (tankyraza-1, tankyraza-2), PARP-7,
PARP-10 va mot s6 loai khac [Curr Pharm Des., 13(9), 933-962, 2007]. T4t ca cac
protein nay d&u cho thiy mot mac do dong nhét nhét dinh trong mién xuc tac ctia nd

nhung khac nhau vé chire ning té bao [BioEssays., 26(8), 882-893, 2004].

Trong s6 cac chire nang ctia PARP-1 va PARP-2, vai trd chinh ciia né 1a tao
thudn loi cho viéc stra chita ADN boi ADP-ribosyl héa va do d6 phéi hop véi mot
s6 protein sira chita ADN. Viéc hoat héa PARP 1a do su dut gy soi don ADN sau
khi phoi nhiém véi buc xa, géc oxy hoéa tir do, hodc nito oxit (NO), v.v... Su dit gy
ADN dan dén sy hoat héa PARP dé sira soi don ADN bj dut gdy, va do d6 PARP c6
thé gop phan chéng lai nhiéu kiéu bién ddi c6 thé xay ra c6 thé din dén bénh ung
thu. Cu thé 1a, chit wc ché PARP da dugc bao céo 1a hitu ich trong viéc giét dac
hiéu khéi u do su khiém khuyét trong cac yéu td stra chira soi kép ADN, cu thé nhu
BRCA-1 va BRCA-2, va do d6 da dugc phat trién thanh céc tic nhan chéng ung thu
déc hiéu cho bénh nhan chéng lai cac loai ung thu khac nhau, bao g@)m ung thu v,
ung thu budng trimg, ung thu tuyén tién 1iét va mot sé bénh ung thu khéc c6 cac bat
thudng vé céc yéu té stra chita tén thuong soi d6i ADN [Nature, 434, 913-916,
2005; Cancer Biology & Therapy, 4, 934-936, 2005]. Ngoai ra, khi dugc st dung
két hop, chét e ché PARP di duoc biét dén 1a c6 thé ning cao hiéu qua cta thubc

chéng ung thu, va dugc sir dung trong liéu phap chdng ung thu thoéng thudng
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[Pharmacological Research, 52, 25-33, 2005; Mol Cancer Ther, 2, 371-382, 2003;
Clin Cancer Res, 6, 2860-2867, 2000]. Thubc chéng ung thu tdng cudng hi€u qua
cta chit trc ché PARP bao gdm hop chét platin (cisplatin va carboplatin), chit tc

che topoisomeraza (irinotecan va topotecan), va temozolomit, v.v...

Hon nita, su trc ché PARP nang cao kha ning chéng lai sy t6n thuong nio.
Khi nhdi mau nfo xay ra va cac mach méu no bi tic nghén, thi oxy trong mach
méu ndo bj thiéu, va ddng thoi, mot lwong 16m glutamat duoc gidi phong va thu thé
glutamat hoat déng qua muc sinh ra mot luong 16n céc loai chét oxy héa lam pha
huy ADN. Su hoat héa PARP duoc cho 13 gly ra bdi sy pha hity ADN trong nhdi
mau ndo nhanh chéng tiéu thu mot luong qua 16n NAD* lam suy giam ning luong
trong cac té bao ndo, giy tdn thuong ndo do thiéu mau cuc bd [Cereb Blood Flow
Metab., 17(11), 1143-1151, 1997]. C4c chat rc ché PARP khong chi ¢6 thé duge sir
dung dé diéu tri cac tdn thuong ndo do thiéu méau cuc b0, ma con duogc sir dung dé
diéu trj ca cdc bénh than kinh va bénh tim mach, bao gdm chimg dong kinh, dot
quy, bénh mét tri nhd Alzheimer, bénh réi loan van dong Parkinson, xo cling teo co
mot bén (ALS), bénh mua giat Huntington, tAm thin phén liét, dau man tinh hoic
cép tinh , tdn thuong nio do thiéu mau cuc bd, mat t& bao thin kinh sau khi bi thiéu

oxy, chan thuong, va tén thuong than kinh.

Hon nita, cac chat trc ché PARP tc ché su san sinh nitric oxit syntaza cam
tmg (iNOS) trong cac dai thuc bao, P-selectin, va phan tir bam dinh ndi bao-1
(ICAM-1) trong té bao nodi mac. Hoat dong nay tr& thanh co s& cua cac hiéu tmg
chéng viém manh c6 biéu hién bsi chat tc ché PARP. Ngoai ra, su @tc ché PARP c6
thé 1am giam su hoai tir bang cach ngin su dich chuyén va xa4m nhap cta bach ciu
trung tinh vao mé bj ton thuong. Do d6, cac cht tc ché PARP ciing hitu ich cho
céc triéu chiing viém. Trong nhiing ndm gn day, tiém ning diéu tri ctia chit trc ché
PARP d¢ diéu tri bénh than kinh tiéu duong da dwoc d& xudt [Diabetes. 54 (12),
3435-3441, 2005].

Trong khi d6, tankyraza-1 va tankyraza-2, con duoc goi 1a PARP-5, duoc
biét 14 c6 lién quan dén qué trinh truyén tin hiéu Wnt/B-catenin, qua trinh sua chita

ADN, va su phan bao c6 lién quan rat 16n dén chu trinh t& bao [Biochimica et
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Biophysica Acta, 1846, 201-205, 2014]. Ngoai ra, tankyraza-1 va tankyraza-2 déng
vai trd diéu hoa chu dong chiéu dai telome ma ADP-ribosyl héa TRF-1 cho phép
telomeraza lién quan dén sy kéo dai telome. Do do, su trc ché tankyraza-1 va
tankyraza-2 c6 thé rc ché dudng dan tin hiéu Wnt/B-catenin, qué trinh stra chita
ADN va su kéo dai telome, do d6 biéu hién cac hiéu qua chdng ung thu thong qua
céc co ché khac v6i co ché ciia PARP-1 [Nature Reviews Drug Discovery, 11, 923-
936, 2012].

Theo d9, céc tac gia sang ché d4 tng hop céc hop chét ba vong nhu cac chat
trc ché poly(ADN-riboza)polymeraza (PARP)-1 hodc céc chét trc ché tankyraza cé
thé duoc st dung trong diéu tri cac bénh khac nhau gy ra bai hoat tinh poly(ADP-
riboza)polymeraza (PARP), va di phat hién ra ring céac hop chét nay thé hién hoat
tinh khang PARP-a, tankyraza-1 hogc tankyraza-2, qua d6 hoan thanh sang ché.

Ban chit ky thuit ciia sang ché

Muc tiéu ctia sang ché 1a dé xuét hop chit ba vong ¢6 hoat tinh e ché khang

lai PARP-1, tankyraza-1 hoic tankyraza-2, va phuong phép téng hop hop chit nay.

Muc tiéu khac cua séng ché 1a dé xuit duoc phim dung dé phong hoic diéu
tri cac bénh khic nhau gay ra bdi hoat tinh PARP-1, tankyraza-1 ho#c tankyraza-2,
duoc phim c6 chira hop chét ba vong dudi dang thanh phan hoat tinh.

Muc tiéu khéc cua sang ché 1a dé xuét hop chét ba vong duge st dung dé san
xudt thudc phong hodc diéu tri cic bénh khic nhau gdy ra bdi hoat tinh
PARP-1, tankyraza-1 hogc tankyraza-2.

Theo sang ché, hop chét ba vong duogc téng hop, va cac hop chit ba vong
dugc phat hién ra ring c6 kha nang Uc ché hoat tinh PARP-I.
tankyraza-1 hodc tankyraza-2, va do d6 c6 anh huong dang ké dén viée diéu trj cac
bénh khéac nhau gay ra bdi hoat tinh PARP-1, tankyraza-1 hodc tankyraza-2, va én
dinh trong co thé (in vivo).

Hop chét ba vong
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Sang ché dé xudt cac hop chét ba vong duoc biéu dién boi cong thie 1 sau
ddy, déng phan quang hoc clia nd, chat triét quang (raxemat) ctia nd, hodc mudi

dugc dung cia no.

[Cong thuc 1]

0]
NH R?2
XN
) )
R1 L/ N\/\
R3
trong do

L 1a -CHz- hodc -C(=0)-;
R! 14 H, nguyén tir halogen, hoic Ci-Cj alkoxy;

R?va R® doc lap v6i nhau 1a H hodc Ci-Cs alkyl, hodc R? va R3? ¢6 thé duoc

lién két véi nhau dé tao thanh vong;

vong A 12 aryl hodc heteroaryl (di aryl) bao gém 1-3 di nguyén tur, trong d6
aryl va heteroaryl cé thé khong duoc thé ddc 1ap voi nhau, hodc mot hay nhidu
nguyén tir H cta n6 duoc thé bdi nhém thé duoc chon tir nhém gdm: nguyén tir
halogen,
-CN, -CF;, -Ci-Cs alkyl, -C;-C3 alkoxy, -CH,-OR*, -C(=0)-R%, -C(=0)-OR%,
-S(=0)2-R*, -NH-C(=0)-R*, -NO,, -NR*R? va -C(=0)-NR°R’;

R*, R’ va R® ddc 1ap v6i nhau 1a H hodc Ci-Cs alkyl; va
R 12 C1-Cs alkyl hodc C3-C7 xycloalkyl.

Theo sang ché, tot nhit 1a, nguyén ti halogen duoc chon tir cac loai F, CI va

Br, nhung khong giéi han.

Theo phwong 4n thuc hién ctia sang ché,
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L c6 thé 1a -CH,- hoic -C(=0)-;
R! ¢6 thé 1a H, nguyén tir halogen hoic Ci-Cs alkoxy;

R? va R? ¢4 thé doc 1ap véi nhau 1a H hodc C1-Cs alkyl, hoic R? va R3¢ thé

duge lién két v6i nhau dé tao thanh vong;

vong A c6 thé 1a aryl hodc heteroaryl bao gbém 1-3 di nguyén tu, trong dé
mdt hay nhidu nguyén tir H cua aryl duoc thé bai nhém thé duoc chon tir nhém bao
gdm: nguyén tir halogen, -CN, -CF3, -Ci-Cs alkyl, -C;-C; alkoxy, -C(=0)-R*,
-NH-C(=0)-R*, -NO2 va -C(=0)-NR®R’, va heteroaryl c6 thé khong dugc thé, hodc
mot hay nhiéu nguyén ttt H clia heteroaryl dugc thé béi nhom thé dugc chon tur
nhém bao gdm: nguyén tir halogen, -CN, -C;-C3 alkyl, -C1-Cs alkoxy, -CH2-OR?,
-C(=0)-OR%, -S(=0)2-R* va -C(=0)-NR°R’;

R* ¢6 thé 1a C;-C; alkyl;

RS c6 thé 1a H; va

R7 ¢6 thé 1a C1-Cs alkyl hodc C3-C7 xycloalkyl.
Theo phuong an thyuc hién khac ctia séng ché,
L ¢6 thé 12 -CHa- hodc -C(=0)-;

R!c6 thé 1a H hogc nguyén tir halogen;

R? va R3 ¢6 thé ddc 1ap v6i nhau 1a H hodc C;-Cs alkyl, hoic R2 va R3 ¢6 thé

dugc lién két v6i nhau dé tao thanh vong;

vong A c¢6 thé 14 aryl hodc heteroaryl bao gdm 1-3 di nguyén tu, trong do
maot hay nhiéu nguyén tr H cta aryl dugc thé bdi nhdm thé duoc chon tir nhém bao
gdm: nguyén tir halogen, -CN, -C;-Cs alkyl, -Cy-Cs alkoxy, -C(=0)-R?, -NO, va
-C(=0)-NR°R’, va heteroaryl c6 thé khong duoc thé, hodc mot hay nhiéu nguyén tu

H ctia heteroaryl dugc thé béi nhém thé dwge chon tir nhém bao gdm nguyén tir
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halogen, -CN, -Ci-C3 alkyl, -Ci-Cs alkoxy, -C(=0)-OR‘, -S(=0)-R* va
-C(=0)-NRR’;

R* 6 thé 1a C-Cs alkyl;
R c6 thé 1a H; va
R ¢6 thé 1a C1-C;s alkyl hodc Cs-Cy xycloalkyl.

Theo phwong an thuc hién ctia sang ché, R2 va R3 ¢6 thé doc 1ap véi nhau 1a
H hodc Ci-C; alkyl. Trong trudng hop nay, vong A t6t nhat 1a dugc thé béi it nhat

mdt nhém thé.

Theo phuong 4n thuc hién khac cta sang ché, R? va R3 ¢6 thé duogc lign két

vé6i nhau dé tao thanh vong.

Theo séng ché, aryl c6 thé la vong benzen, va heteroaryl c6 thé 1a vong don
hodc vong d6i. Vong don tét nhét 1a vong duge chon tir nhém bao gdm pyridin,
pyrazin, pyrimidin, pyridazin, thiophen, thiazol, thiadiazol, oxazol va oxadiazol, va
vong d6i tot nhat la vong dugc chon tir nhém bao gdém indol, indazol,
Xyclopentapyridin, dihydroxyclopentapyridin, furopyridin, dihydrofuropyridin,

oxazolopyridin, benzoxazol, va benzoisoxazol.

Trong cac hop chét ba bong c6 cong thue 1 theo sang ché, t6t nhét 1a cac hop

chat nhu sau:

1) 8-{[4-(4-metoxyphenyl)piperazin-1-yljmetyl}-1,2,3 4-
tetrahydrobenzo[h][1,6]naphthyridin-5(6H)-on;

2) 8-{[4-(4-flophenyl)piperazin-1-yljmetyl}-1 0-metoxy-1,2,3,4-
tetrahydrobenzo[h][1,6]naphthyridin-5(6H)-on;

3) 10-etoxy-8-{[4-(4-flopphenyl)piperazin-1 -yljmetyl}-1,2,3,4-
tetrahydrobenzo[h][1,6]naphthyridin-5(6H)-on;
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4) 10-etoxy-8-{[4-(pyrimidin-2-yl)piperazin-1-yljmetyl}-1,2,3,4-
tetrahydrobenzo[h][1,6]naphthyridin-5(6H)-on;

5) 10-etoxy-8-{[4-(pyridin-2-yl)piperazin-1-yl|metyl}-1,2,3,4-
tetrahydrobenzo[h][1,6]naphthyridin-5(6H)-on;

6) 10-etoxy-8-{[4-(5-flopyrimidin-2-yl)piperazin-1-yl|metyl}-1,2,3,4-
tetrahydrobenzo[h][1,6]naphthyridin-5(6H)-on;

7) 10-etoxy-8-{[4-(5-flopyridin-2-yl)piperazin-1-yl|metyl}-1,2,3 ,4-
tetrahydrobenzo[h][1,6 naphthyridin-5(6H)-on;

8) 10-etoxy-8-{[4-(6-flopyridin-2-yl)piperazin-1-yljmetyl}-1,2,3,4-
tetrahydrobenzo[h][1,6]naphthyridin-5(6H)-on;

9) 10-etoxy-8-{[4-(3-flopyridin-2-yl)piperazin-1-yl|metyl}-1,2,3,4-
tetrahydrobenzo[h][1,6]naphthyridin-5(6H)-on;

10)  8-{[4-(5-clo-3-flopyridin-2-yl)piperazin-1-yl]metyl}-10-etoxy-1,2,3,4-
tetrahydrobenzo[h][1,6]naphthyridin-5(6H)-on;

11) 10-etoxy-8- {[4-(6-(triflometyl)pyridin-2-yl)piperazin-1-yljmetyl} -
1,2,3,4-tetrahydrobenzo[h][ 1,6 naphthyridin-5(6H)-on;

12) 8-({4-[3-clo-5-(triflometyl)pyridin-2-yl]piperazin-1-yl}metyl)-10-etoxy-
1,2,3 4-tretrahydrobenzo[h][ 1,6 naphthyridin-5(6H)-on;

13) 8-{[4-(5-clopyridin-2-yl)piperazin-1-yl]metyl}-10-etoxy-1,2,3,4-
tetrahydrobenzo[h][1,6]naphthyridin-5(6H)-on;

14) 8-{[4-(6-clopyridin-2-yl)piperazin-1-yl]metyl}-10-etoxy-1,2,3,4-
tetrahydrobenzo[h][1,6]naphthyridin-5(6H)-on;

15) 8-{[4-(3-clopyridin-2-yl)piperazin-1-yl]metyl}-10-etoxy-1,2,3,4-
tetrahydrobenzo[h][1,6]naphthyridin-5(6H)-on;
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16) 8-{[4-(5-bromopyridin-2-yl)piperazin-1-ylJmetyl}-10-etoxy-1,2,3,4-
tetrahydrobenzo[h][1,6naphthyridin-5(6H)-on;

17) 10-etoxy-8-{[4-(3-metylpyridin-2-yl)piperazin-1-ylJmetyl}-1,2,3,4-
tetrahydrobenzo[h][1,6]naphthyridin-5(6H)-on;

18) 6-{4-{(10-etoxy-5-0x0-1,2,3,4,5,6-hexahydrobenzo[h][1,6]naphthyridin-
8-yDmetyl]piperzin-1-y1}-N-metylnicotinamit;

19) 6-{4-{(10-etoxy-5-ox0-1,2,3,4,5,6-hexahydrobenzo[h][1,6]naphthyridin-
8-ylmetyl]piperazin-1-yl}-N-etylnicotinamit;

20) N-xyclopropyl-6-{4-[(10-etoxy-5-0x0-1,2,3,4,5,6-
hexahydrobenzo[h][1,6]naphthyridin-8-yl)metyl]piperazin-1-yl}nicotinamit;

21) 8-{[4-(4-clophenyl)piperazin-1-ylJmetyl}-10-etoxy-1,2,3,4-
tetrahydrobenzo[h][1,6naphthyridin-5(6H)-on;

22) 8-{[4-(4-bromophenyl)piperazin-1-yl]metyl}-10-etoxy-1,2,3,4-
tetrahydrobenzo[h][1,6]naphthyridin-5(6H)-on;

23) 4-{4-[(10-etoxy-5-0x0-1,2,3,4,5,6-hexahydrobenzo[h][1,6]naphthyridin-
8-yl)metyl]piperazin-1-yl}benzonitril;

24) 3-flo-4-{4-[(10-etoxy-5-0x0-1,2,3,4,5,6-
hexahydrobenzo[h][1,6]naphthyridin-8-yl)metyl]piperazin- 1-yl} benzonitril;

25) 3-clo-4-{4-[(10-etoxy-5-0x0-1,2,3.,4,5,6-
hexahydrobenzo[h][1,6]naphthyridin-8-yl)metyl]piperazin-1-yl} benzonitril;

26) 4-{4-[(10-etoxy-5-0x0-1,2,3,4,5,6-hexahydrobenzo[h][1,6]naphthyridin-
8-yl)metyl]piperazin-1-yl}-3-metylbenzonitril;

27) 10-etoxy-8-{[4-(4-flo-2-metylphenyl)piperazin-1-ylJmetyl}-1,2,3 4-
tetrahydrobenzo[h][1,6]naphthyridin-5(6H)-on;
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28) 4-{4-[(10-etoxy-5-0x0-1,2,3,4,5 ,6-hexahydrobenzo[h][1,6]naphthyridin-
8-yl)metyl]piperazin-1-yl}-3,5-diflobenzonitril;

29) 4-{4-[(10-etoxy-5-0x0-1,2,3,4,5,6-hexahydrobenzo [h][1,6]naphthyridin-
8-yl)metyl]piperazin-1-yl}-2-flobenzonitril;

30) 4-{4-[(10-etoxy-5-0x0-1,2,3,4,5,6-hexahydrobenzo[h] [1,6]naphthyridin-
8-yDmetyl]piperazin-1-yl}-N-etylbenzamit;

31) 4-{4-[(10-etoxy-5-0x0-1,2,3,4,5,6-hexahydrobenzo [h][1,6]naphthyridin-
8-yDmetyl]piperazin-1-yl}-2-flo-N-metylbenzamit;

32) 4-{4-[(10-etoxy-5-0x0-1,2.3 ,4,5,6-hexahydrobenzo[h][1,6]naphthyridin-
8-yl)metyl]piperazin-1-yl}-N-etyl-2-flobenzamit;

33) 3-clo-4-{4-[(10-etoxy-5-0x0-1,2,3,4,5,6-
hexahydrobenzo[h][1,6]naphthyridin-8-yl)metyl]piperazin-1-yl} -N-etylbenzamit;

34) 3-clo-N-xyclopropyl-4-{4-[(10-etoxy-5-0x0-1,2,3.4,5,6-
hexahydrobenzo[h][1,6]naphthyridin-8-yl)metyl]piperazin-1 -yl}benzamit;

35) 3-clo-4-{4-[(10-etoxy-5-0x0-1,2,3.4,5,6-
hexahydrobenzo[h][1,6]naphthyridin-8-yl)metyl]piperazin-1 -yl}-N-metylbenzamit;

36) 4-{4-[(10-etoxy-5-0x0-1,2,3,4,5,6-hexahydrobenzo [h][1,6]naphthyridin-
8-yDmetyl]piperazin-1-yl}-N,3-dimetylbenzamit;

37) 4-{4-[(10-etoxy-5-0x0-1,2,3,4,5,6-hexahydrobenzo [h][1,6]naphthyridin-
8-yDmetyl]piperazin-1-yl}-N-etyl-3-metylbenzamit;

38) N-xyclopropyl-4-{4-[(10-etoxy-5-0x0-1,2,3,4,5,6-
hexahydrobenzo[h][1,6]naphthyridin-8-yl)metyl]piperazin-1 -yl}-3-metylbenzamit;

39) 10-metoxy-8-{[4-(pyridin-2-yl)piperazin-1-yl]metyl}-1,2,3,4-
tetrahydrobenzo[h][1,6]naphthyridin-5(6H)-on;

-10-
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40) 10-metoxy-8-{[4-(3-metylpyridin-2-yl)piperazin-1-yl|metyl}-1,2,3,4-
tetrahydrobenzo[h][1,6]naphthyridin-5(6H)-on;

41) 8-{[4-(5-flopyridin-2-yl)piperazin-1-yl|metyl}-10-metoxy-1,2,3,4-
tetrahydrobenzo[h][1,6naphthyridin-5(6H)-on;

42) 4-{4-[(10-metoxy-5-0x0-1,2,3,4,5,6-
hexahydrobenzo[h][1,6]naphthyridin-8-yl)metyl]piperazin-1-yl} benzonitril;

43)  8-{[4-(4-flo-2-metylphenyl)piperazin-1-yl]metyl}-10-metoxy-1,2,3.4-
tetrahydrobenzo[h][1,6naphthyridin-5(6H)-on;

44) 4-{4-[(10-metoxy-5-ox0-1,2,3,4,5,6-
hexahydrobenzo[h][1,6]naphthyridin-8-yl)metyl]piperazin-1-yl}-3-
metylbenzonitril;

45) 3-flo-4-{4-[(10-metoxy-5-0x0-1,2,3,4,5,6-

hexahydrobenzo[h][1,6]naphthyridin-8-yl)metyl]piperazin-1-yl} benzonitril;

46) 3,5-diflo-4-{4-[(10-metoxy-5-0x0-1,2,3,4,5.6-
hexahydrobenzo[h][1,6naphthyridin-8-yl)metyl]piperazin-1-yl} benzonitril;

47) 2-flo-4-{4-[(10-metoxy-5-0x0-1,2,3,4,5,6-
hexahydrobenzo[h][1,6]naphthyridin-8-yl)metyl]|piperazin-1-yl} benzonitril;

48) 8-{[4-(4-flophenyl)piperazin-1-ylJmetyl}-1,2,3,4-
tetrahydrobenzo[h][1,6]naphthyridin-5(6H)-on;

49) 8-{[4-(4-flo-2-metylphenyl)piperazin-1-ylJmetyl}-1,2,3,4-
tetrahydrobenzo[h][1,6 Jnaphthyridin-5(6H)-on;

50)  3-flo-4-{4-[(5-0x0-1,2,3,4,5,6-hexahydrobenzo[h][1,6]naphthyridin-8-
ylDmetyl]piperazin-1-yl} benzonitril;

51)  3-clo-4-{4-[(5-0x0-1,2,3,4,5,6-hexahydrobenzo[h][1,6naphthyridin-8-
ylDmetyl]piperazin-1-yl} benzonitril;
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52) 3-bromo-4-{4-[(5-0x0-1,2,3,4,5,6-hexahydrobenzo[h][1,6]naphthyridin-
8-yDmetyl]piperazin-1-yl}benzonitril;

53) 3-metyl-4-{4-[(5-0x0-1,2,3,4,5,6-hexahydrobenzo[h][1,6]naphthyridin-
8-yDmetyl]piperazin-1-yl}benzonitril;

54) 3-metoxy-4-{4-[(5-0x0-1,2,3,4,5,6-hexahydrobenzo[h][1,6]naphthyridin-
8-yDmetyl]piperazin-1-yl}benzonitril;

55) 8-({4-[4-(dietylamino)-2-flophenyl]piperazin-1-yl} metyl)-1,2,3 4-
tetrahydrobenzo[h][1,6]naphthyridin-5-(6H)-on;

56) 3-axetyl-4-{4-[(5-0x0-1,2,3,4,5,6-hexahydrobenzo[h][1 ,6]naphthyridin-
8-ylmetyl]piperazin-1-yl}benzonitril;

57)  4-flo-2-{4-[(5-0x0-1,2,3.4,5,6-hexahydrobenzo[h][1,6]naphthyridin-8-
yDmetyl]piperazin-1-yl} benzonitril;

58) 3,5-diflo-4-{4-[(5-0x0-1,2,3,4,5,6-hexahydrobenzo[h][1,6]naphthyridin-
8-yDmetyl]piperazin-1-yl}benzonitril;

59) 8-{[4-(2-flo-4-nitrophenyl)piperazin-1-ylJmetyl}-1,2,3 4-
tetrahydrobenzo[h][1,6]naphthyridin-5(6H)-on;

60)  2-flo-4-{4-[(5-0x0-1 ,2,3,4,5,6-hexahydrobenzo[h][1,6]naphthyridin-8-
yDmetyl]piperazin-1-yl} benzonitril;

61)  2-clo-4-{4-[(5-0x0-1,2,3,4,5,6-hexahydrobenzo[h][1 ,6]naphthyridin-8-
yDmetyl]piperazin-1-yl}benzonitril;

62) 4-{4-[(5-0x0-1,2,3,4,5,6-hexahydrobenzo[h][1,6]naphthyridin-8-
yDmetyl]piperazin-1-yl}-2-(triflometyl)benzonitril;

63) 2-metyl-4-{4-[(5-0x0-1,2,3,4,5,6-hexahydrobenzo[h][1 ,6]naphthyridin-
8-yl)metyl]piperazin-1-yl}benzonitril;
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64) N-etyl-3-metyl-4-{4-[(5-0x0-1,2,3,4,5,6-
hexahydrobenzo[h][1,6]naphthyridin-8-yl)metyl]piperazin-1 -yl}benzamit;

65) N-xyclopropyl-3-metyl-4-{4-[(5-0x0-1,2,3,4,5,6-
hexahydrobenzo[h][1,6]naphthyridin-8-yl)metyl]piperazin-1 -yl}benzamit;

66) 3-flo-N-metyl-4-{4-[(5-0x0-1,2,3,4,5,6-
hexahydrobenzo[h][1 ,6]naphthyridin-8-yl)metyl]piperazin-1-yl} benzamit;

67) N-etyl-3-flo-4-{4-[(5-0x0-1,2,3,4,5,6-
hexahydrobenzo[h][1 ,6]naphthyridin-8-yl)metyl]piperazin-1-yl}benzamit;

68) N-(3-flo-4-{4-[(5-0x0-1,2,3 +4,5,6-hexahydrobenzo[h][1,6]naphthyridin-
8-yl)metyl]piperazin-1-yl} phenyl)propionamit;

69) N-xyclopropyl-3-flo-4-{4-[(5-0x0-1,2,3,4,5,6-
hexahydrobenzo[h][1,6]naphthyridin-8-yl)metyl]piperazin-1 -yl}benzamit;

70) 3-clo-N-metyl-4-{4-[(5-0x0-1,2,3,4,5,6-
hexahydrobenzo[h][1,6]naphthyridin-8-yl)metyl]piperazin-1 -yl}benzamit;

71) 3-clo-N-etyl-4-{4-[(5-0x0-1,2,3,4,5,6-
hexahydrobenzo[h][1 ,6]naphthyridin-8-yl)metyl]piperazin-1-yl} benzamit:

72) 3-clo-N-xyclopropyl-4-{4-[(5-0x0-1,2,3,4,5,6-
hexahydrobenzo[h][1 ,6]naphthyridin-8-yl)metyl]piperazin-1-yl} benzamit;

73) 3-bromo-N-metyl-4-{4-[(5-0x0-1,2,3,4,5,6-
hexahydrobenzo[h][1 ,6]naphthyridin-8-yl)metyl]piperazin-1-yl} benzamit;

74) 3-bromo-N-etyl-4-{4-[(5-0x0-1,2,3,4,5,6-
hexahydrobenzo[h][1 ,6]naphthyridin-8-yl)mehyl]piperazin-1-yl}benzamit;

75) 3-bromo-N-xyclopropyl-4-{4-[(5-0x0-1,2,3,4,5,6-
hexahydrobenzo[h][1 ,6]naphthyridin-8-yl)metyl]piperazin-1-yl} benzamit;
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76) 2-flo-N-metyl-4-{4-[(5-0x0-1,2,3,4,5,6-
hexahydrobenzo[h][1,6]naphthyridin-8-yl)metyl]piperazin-1-y1} benzamit;

77) N-etyl-2-flo-4-{4-[(5-0x0-1,2,3,4,5,6-
hexahydrobenzo[h][1,6]naphthyridin-8-yl)metyl]piperazin-1-yl} benzamit;

78) N-xyclopropyl-2-flo-4-{4-[(5-0x0-1,2,3,4,5,6-
hexahydrobenzo[h][1,6]naphthyridin-8-yl)metyl]piperazin-1-yl} benzamit;

79) N-etyl-2-flo-N-metyl-4-{4-[(5-0x0-1,2,3,4,5,6-
hexahydrobenzo[h][1,6]naphthyridin-8-yl)metyl]piperazin-1-yl} benzamit;

80) 2-clo-N-metyl-4-{4-[(5-0x0-1,2,3,4,5,6-
hexahydrobenzo[h][1,6]naphthyridin-8-yl)metyl]piperazin-1-yl} benzamit;

81) 2-clo-N-etyl-4-{4-[(5-0x0-1,2,3,4,5,6-
hexahydrobenzo[h][1,6]naphthyridin-8-yl)metyl]piperazin-1-yl}benzamit;

82) 2-clo-N-xyclopropyl-4-{4-[(5-0x0-1,2,3.4,5,6-
hexahydrobenzo[h][1,6]naphthyridin-8-yl)metyl]piperazin-1-yl} benzamit;

83) Etyl 2-clo-5-{4-[(5-0x%0-1,2,3,4,5,6-
hexahydrobenzo[h][1,6]naphthyridin-8-yl)metyl]piperazin-1-y1}benzoat;

84) N-etyl-3,5-diflo-4-{4-[(5-0x0-1,2,3,4,5,6-
hexahydrobenzo[h][1,6]naphthyridin-8-yl)metyl]piperazin-1-yl} benzamit;

85) N-xyclopropyl-3,5-diflo-4-{4-[(5-0x0-1,2,3,4,5,6-
hexahydrobenzo[h][1,6]naphthyridin-8-yl)metyl]piperazin-1-yl} benzamit;

86) 8-{[4-(pyridin-2-yl)piperazin-1-yl|metyl}-1,2,3,4-
tetrahydrobenzo[h][1,6]naphthyridin-5(6H)-on;

87) 8-({4-[4-(triflometyl)pyridin-2-yl]piperazin-1-yl} metyl)-1,2,3,4-
tetrahydrobenzo[h][1,6]naphthyridin-5(6H)-on;
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88) 8-({4-[3-(triflometyl)pyridin-2-yl]piperazin-1-yl}metyl)-1,2,3,4-
tetrahydrobenzo[h][1,6]naphthyridin-5(6H)-on;

89) 6-{4-[(5-0x0-1,2,3,4,5,6-hexahydrobenzo[h][1,6]naphthyridin-8-
yl)metyl]piperazin-1-yl}nicotinonitril;

90) 8-{[4-(3-metylpyridin-2-yl)piperazin-1-yl|metyl}-1,2,3,4-
tetrahydrobenzo[h][1,6]naphthyridin-5(6H)-on;

91) 8-{[4-(5-flo-3-metylpyridin-2-yl)piperazin-1-ylJmetyl}-1,2,3,4-
tetrahydrobenzo[h][1,6]naphthyridin-5(6H)-on;

92) 8-{[4-(pyrazin-2-yl)piperazin-1-yl]metyl}-1,2,3,4-
tetrahydrobenzo[h][1,6]naphthyridin-5(6H)-on;

93) 8-{[4-(6-clopyridazin-3-yl)piperazin-1-yl]metyl}-1,2,3,4-
tetrahydrobenzo[h][1,6]naphthyridin-5(6H)-on;

94) 8-{[4-(3,5-diclopyridin-2-yl)piperazin-1-ylJmetyl}-1,2,3,4-
tetrahydrobenzo[h][1,6]naphthyridin-5(6H)-on;

95) N-metyl-6-{4-[(5-0x0-1,2,3,4,5,6-hexahydrobenzo[h][1,6]naphthyridin-
8-yDmetyl]piperazin-1-yl}nicotinamit;

96) N-etyl-6-{4-[(5-0x0-1,2,3,4,5,6-hexahydrobenzo[h][1.6]naphthyridin-8-
yl)metyl]piperazin-1-yl}nicotinamit;

97) N-xyclopropyl-6-{4-[(5-0x0-1,2,3,4,5,6-
hexahydrobenzo[h][1,6]naphthyridin-8-yl)metyl]piperazin-1-yl}nicotinamit;

98) 8-{[4-(thiazol-2-yl)piperazin-1-yl]metyl}-1,2,3,4-
tetrahydrobenzo[h][1,6naphthyridin-5(6H)-on;

99) etyl 2-{4-[(5-0x0-1,2,3,4,5,6-hexahydrobenzo[h][1,6]naphthyridin-8-
yhmetyl]piperazin-1-yl}thiazol-4-cacboxylat;
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100) N-etyl 2-{4-[(5-0x0-1,2,3,4,5,6-hexahydrobenzo[h][1 ,6 naphthyridin-8-
yDmetyl]piperazin-1-yl}thiazol-4-cacboxamit;

101) 2-flo-4-{8-[(5-0x0-1,2,3,4,5,6-hexahydrobenzo[h][1 ,6]naphthyridin-8-
yDmetyl]-3,8-diazabixyclo[3,2,1]octan-3-yl} benzonitril;

102) 6-{8-[(5-0x0-1,2,3,4,5,6-hexahydrobenzo[h][1,6]naphthyridin-8-
yDmetyl]-3,8-diazabixyclo[3,2,1]octan-3-yl} nicotinonitril;

103) 2-flo-4-{(1S,4S)-5-[(5-0x0-1,2,3,4,5,6-
hexahydrobenzo[h][1,6]naphthyridin-8-yl)metyl]-2,5-diazabixyclo[2.2. 1]heptan-2-

yl}benzonitril;

104) 6-{(15,4S)-5-[(0x0-1,2,3,4,5,6-hexahydrobenzo[h][1 ,6]naphthyridin-8-
yDmetyl]-2,5-diazabixyclo[2.2.1]heptan-2-yl}nicotinonitril;

105) 10-etoxy-8-{[4-(5-flopyrimidin-2-yl)-2-metylpiperazin-1-ylJmetyl}-
1,2,3,4-tetrahydrobenzo[h][1,6naphthyridin-5(6H)-on;

106) 10-etoxy-8-{[4-(5-flopyridin-2-y])-2-metylpiperazin-1-yljmetyl} -
1,2,3,4-tetrahydrobenzo[h][1,6 naphthyridin-5(6H)-on;

107) 3-flo-4-{3-metyl-4-[(5-0x0-1,2,3,4,5,6-
hexahydrobenzo[h][1,6]naphthyridin-8-yl)metyl]piperazin-1-y1} benzonitril;

108) (R)-3-flo-4-{3-metyl-4-[(5-0x0-1,2,3.4,5,6-
hexahydrobenzo[h][1,6]naphthyridin-8-yl)metyl]piperazin-1 -yl}benzonitril;

109) (S)-3-flo-4-{3-metyl-4-[(5-0x0-1,2,3.4,5,6-
hexahydrobenzo[h][1,6]naphthyridin-8-yl)metyl]piperazin-1 -yl}benzonitril;

110) (R)-3-flo-4-{2-metyl-4-[(5-0x0-1,2,3.4.5,6-
hexahydrobenzo[h][1 ,6Jnaphthyridin-8-yl)metyl]piperazin-1-yl} benzonitril

b

111) 2-flo-4-{3-metyl-4-[(5-0x0-1,2,3,4,5,6-
hexahydrobenzo[h][1 ,6]naphthyridin-8-yl)metyl]piperazin-1-y1} benzonitril;
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112) (R)-2-flo-4-{3-metyl-4-[(5-0x0-1,2,3,4,5,6-
hexahydrobenzo[h][1,6]naphthyridin-8-yl)metyl]piperazin-1-yl}benzonitril;

113) (S)-2-flo-4-{3-metyl-4-[(5-0x0-1,2,3,4,5,6-
hexahydrobenzo[h][1,6]naphthyridin-8-yl)metyl]piperazin-1-yl} benzonitril;

114) (R)-2-flo-4-{2-metyl-4-[(5-0x0-1,2,3,4,5,6-
hexahydrobenzo[h][1,6naphthyridin-8-yl)metyl]piperazin-1-yl} benzonitril;

115) 8-({4-[4-(triflometyl)phenyl]piperazin-1-yl} metyl)-1,2,3,4-
tetrahydrobenzo[h][1,2]naphthyridin-5(6H)-on;

116) 6-{4-[(10-etoxy-5-0x0-1,2,3.,4,5,6-
hexahydrobenzo[h][ 1,6 Jnaphthyridin-8-yl)metyl]|piperazin-1-yl}nicotinonitril;

117) 8-({4-[2-clo-4-(triflometyl)phenyl]piperazin-1-yl} metyl)-1,2,3,4-
tetrahydrobenzo[h][ 1,6 naphthyridin-5(6H)-on;

118) 8-({4-[3-clo-4-(triflometyl)phenyl]piperazin-1-yl} metyl)-1,2,3,4-
tetrahydrobenzo[h][1,6]naphthyridin-5(6H)-on;

119) 8-{[4-(3-flo-4-nitrophenyl)piperazin-1-yl|metyl}-1,2,3,4-
tetrahydrobenzo[h][1,6]naphthyridin-5(6H)-on;

120) 8-{[4-(5-clopyridin-2-yl)piperazin-1-yljmetyl}-1,2,3,4-
tetrahydrobenzo[h][1,6]naphthyridin-5(6H)-on;

121) 8-({4-[5-(triflometyl)pyridin-2-yl]piperazin-1-yl} metyl)-1,2,3,4-
tetrahydrobenzo[h][1,6]naphthyridin-5(6H)-on;

122) 8-({4-[5-(metylsulfonyl)pyridin-2-yl]|piperazin-1-yl} metyl)-1,2,3,4-
tetrahydrobenzo[h][1,6]naphthyridin-5(6H)-on;

123) 5-{4-[(5-0x0-1,2,3,4,5,6-hexahydrobenzo[h][ 1,6 naphthyridin-8-
yl)metyl]piperazin-1-yl}picolinonitril;
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124) 2-{4-[(5-0x0-1,2,3,4,5,6-hexahydrobenzo[h][ 1,6 |naphthyridin-8-

yDmetyl]piperazin-1-yl}isonicotinonitril;

125) 2-{4-[(5-0x0-1,2,3,4,5,6-hexahydrobenzo[h][1,6naphthyridin-8-
ylmetyl]piperazin-1-yl}nicotinonitril;

126) 6-{4-[(5-0x0-1,2,3,4,5,6-hexahydrobenzo[h][ 1,6 Jnaphthyridin-8-
yl)metyl]piperazin-1-yl} picolinonitril;

127) 8-{[4-(4-metoxypyridin-2-yl)piperazin-1-ylJmetyl}-1,2,3,4-
tetrahydrobenzo[h][1,6]naphthyridin-5(6H)-on;

128) 8-({4-[5-(metoxymetyl)-pyridin-2-yl]piperazin-1-yl }metyl)-1,2,3,4-
tetrahydrobenzo[h][1,6]naphthyridin-5(6H)-on;

129) 5-{4-[(5-0x0-1,2,3.,4,5,6-hexahydrobenzo[h][ 1,6 ]naphthyridin-8-
yDmetyl]piperazin-1-yl} pyrazin-2-cacbonitril;

130) 8-{[4-(6-metylpyridazin-3-yl)piperazin-1-ylJmetyl}-1,2,3,4-
tetrahydrobenzo[h][1,6]naphthyridin-5(6H)-on;

131) 8-{[4-(6-metoxypyridazin-3-yl)piperazin-1-ylmetyl}-1,2,3,4-
tetrahydrobenzo[h][1,6]naphthyridin-5(6H)-on;

132) 6-{4-[(5-0x0-1,2,3,4,5,6-hexahydrobenzo[h][ 1,6 naphthyridin-8-
ylmetyl]piperazin-1-yl} pyridazin-3-cacbonitril;

133) 5-clo-6-{4-[(5-0x0-1,2,3,4,5,6-hexahydrobenzo[h][1,6]naphthyridin-8-
yDmetyl]piperazin-1-yl}nicotinonitril;

134) 6-clo-4-{4-[(5-0x0-1,2,3,4,5,6-hexahydrobenzo[h][1,6]naphthyridin-8-
yDmetyl]piperazin-1-yl} nicotinonitril;

135) 4-clo-6-{4-[(5-0x0-1,2,3.4,5,6-hexahydrobenzo[h][1,6]naphthyridin-8-
yDmetyl]piperazin-1-yl} nicotinonitril;
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136) 5-clo-2-{4-[(5-0x0-1,2,3,4,5,6-hexahydrobenzo [h][1,6]naphthyridin-8-

yl)metyl]piperazin-1-yl}isonicotinonitril;

137) 4-metoxy-6-{4-[(5-0x0-1,2,3,4,5,6-
hexahydrobenzo[h][1 ,6]naphthyridin-8-yl)metyl]piperazin-1-yl} nicotinonitril:

138)  8-{[4-(5-bromo-4-metoxypyridin-2-yl)piperazin-1 -yl]metyl}-1,2,3 .4-
tetrahydrobenzo[h][1,6]naphthyridin-5(6H)-on;

139) 2-{4-[(5-0x0-1,2,3,4,5,6-hexahydrobenzo[h][ 1 ,6]naphthyridin-8-
yDmetyl]piperazin-1-yl}thiazol-4-cacbonitril;

140) 5-{4-[(5-0x0-1,2,3,4,5,6-hexahydrobenzo[h][ 1 ,6naphthyridin-8-
yDmetyl]piperazin-1-yl}thiophen-2-cacbonitril;

141) etyl 2-{4-[((5-0x0-1,2,3,4,5,6-hexahydrobenzo [h][1,6]naphthyridin-8-
yDmetyl]piperazin-1-yl}thiazol-5-cacboxylat;

142) 2-{4-[(5-0x0-1,2,3,4,5,6-hexahydrobenzo[h][1 ,6naphthyridin-8-
ylmetyl]piperazin-1-yl}thiazol-5-cacbonitril;

143) 5-{4-[(5-0x0-1,2,3,4,5,6-hexahydrobenzo[h][ 1 ,6]naphthyridin-8-
yDmetyl]piperazin-1-y1}-1,3,4-thiadiazol-2-cacbonitril;

144) 2-{4-[(5-0%0-1,2,3,4,5,6-hexahydrobenzo[h][1 ,6naphthyridin-8-
yDmetyl]piperazin-1-yl} oxazol-4-cacbonitril;

145) 5-{4-[(5-0%0-1,2,3,4,5,6-hexahydrobenzo[h][1 ,6]naphthyridin-8-
yDmetyl]piperazin-1-yl}-1,2,4-thiadiazol-3 -cacbonitril;

146) 5-{4-[(5-0x0-1,2,3,4,5,6-hexahydrobenzo[h][ 1 ,6]naphthyridin-8-
yDmetyl]piperazin-1-yl}-1,3,4-oxadiazol-2-cacbonitril;

147) 8-{[4-(5-clobenzo[d]oxazol-2-yl)piperazin-1 -ylJmetyl}-1,2,3,4-
tetrahydrobenzo[h][1,6]naphthyridin-5(6H)-on;
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148) 8-{[4-(2-metylbenzo[d]oxazol-6-yl)piperazin-1-yl|metyl}-1,2,3 4-
tetrahydrobenzo[h][1,6]naphthyridin-5(6H)-on;

149) 8-{[4-(3-metylbenzo[d]isoxazol-5-yl)piperazin-1-ylJmetyl}-1,2,3,4-
tetrahydrobenzo[h][1,6]naphthyridin-5(6H)-on;

150) 8-{[4-(1H-indol-6-yl)piperazin-1-yllmetyl}-1,2,3,4-
tetrahydrobenzo[h][1,6]naphthyridin-5(6H)-on;

151) 8-{[4-(1H-indazol-5-yl)piperazin-1-ylJmetyl}-1,2,3,4-
tetrahydrobenzo[h][1,6]naphthyridin-5(6H)-on;

152) 8-{[4-(1H-indazol-6-yl)piperazin-1-yl]metyl}-1,2,3 4-
tetrahydrobenzo[h][1,6 naphthyridin-5(6H)-on;

153) 8-{[4-(benzo[d]isoxazol-5-yl)piperazin-1-ylJmetyl}-1,2,3,4-
tetrahydrobenzo[h][1,6]naphthyridin-5(6H)-on;

154) 8-{[4-(oxazolo[4,5-b]pyridin-2-yl)piperazin-1-yl|metyl}-1,2,3 4-
tetrahydrobenzo[h][1,6]naphthyridin-5(6H)-on;

155) 8-{[4-(oxazolo[5,4-b]pyridin-2-yl)piperazin-1-yllmetyl}-1,2,3,4-
tetrahydrobenzo[h][1,6]naphthyridin-5(6H)-on;

156) 8-{[4-(2,3-dihydrofuro[2,3-b]pyridin-6-yl)piperazin-1-ylJmetyl} -
1,2,3 4-tetrahydrobenzo[h][1,6]naphthyridin-5(6H)-on;

157) 1-{4-[(5-0x0-1,2,3,4,5,6-hexahydrobenzo[h][1,6]naphthyridin-8-
yDmetyl]piperazin-1-yl}-6,7-dihydro-5H-xyclopenta[c]pyridin-4-cacbonitril;

158) 8-{[3-(pyrazin-2-yl)-3,8-diazabixyclo[3.2.1]octan-8-ylJmetyl}-1,2,3,4-
tetrahydrobenzo[h][1,6]naphthyridin-5(6H)-on;

159) 6-{3-[(5-0x0-1,2,3,4,5,6-hexahydrobenzo[h][1,6]naphthyridin-8-
yDmetyl]-3,8-diazabixyclo[3.2.1]octan-8-yl)nicotinonitril;
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160)  8-{[3-(6-clopyridazin-3-yl)-3,8-diazabixyclo[3.2.1]octan-8-yl]metyl} -
1,2,3,4-tetrahydrobenzo[h][ 1,6 naphthyridin-5(6H)-on;

161) 3-flo-4-{(18S,4S)-5-[(5-0%x0-1,2,3,4,5,6-
hexahydrobenzo[h][1,6]naphthyridin-8-yl)metyl]-2,5-diazabixyclo[2.2.1]heptan-2-

yl}benzonitril;

162)  8-{[(1S,4S)-5-(2-flo-4-nitrophenyl)-2,5-diazabixyclo[2.2.1]heptan-2-
yllmetyl}-1,2,3,4-tetrahydrobenzo[h][1,6]naphthyridin-5(6H)-on;

163)  8-{[(18,45)-5-(6-clopyridazin-3-yl)-2,5-diazabixyclo[2.2.1]heptan-2-
yl]metyl}-10-flo-1,2,3,4-tetrahydrobenzo[h][ 1,6 Jnaphthyridin-5(6H)-on;

164) 10-flo-8-{[(18S,4S)-5-(pyridazin-2-yl)-2,5-diazabixyclo[2.2.1]heptan-2-
yl]metyl}-1,2,3 4-tetrahydrobenzo[h][1,6naphthyridin-5(6H)-on;

165) (S)-2-flo-4-{2-metyl-4-[(5-0x0-1,2,3,4,5,6-
hexahydrobenzo[h][1,6]naphthyridin-8-yl)metyl]|piperazin-1-yl}benzonitril;

166) 10-flo-8-{[4-(2-flo-4-nitrophenyl)piperazin-1-yl]metyl}-1,2,3,4-
tetrahydrobenzo[h][1,6]naphthyridin-5(6H)-on;

167) 10-flo-8-{[4-(pyridin-2-yl)piperazin-1-yl]metyl}-1,2,3,4-
tetrahydrobenzo[h][1,6]naphthyridin-5(6H)-on;

168) 10-flo-8-{[4-(3-metylpyridin-2-yl)piperazin-1-yljmetyl}-1,2,3,4-
tetrahydrobenzo[h][1,6]naphthyridin-5(6H)-on;

169) 10-flo-8-{[4-(5-flopyridin-2-yl)piperazin-1-ylJmetyl}-1,2,3 4-
tetrahydrobenzo[h][1,6]naphthyridin-5(6H)-on;

170) 6-{4-[(10-flo-5-0x0-1,2,3,4,5,6-hexahydrobenzo[h][1,6]naphthyridin-8-
yl]metyl} piperazin-1-yl)nicotinonitril;

171) 2-{4-[(10-flo-5-0x0-1,2,3,4,5,6-hexahydrobenzo[h][1,6]naphthyridin-8-
yllmetyl} piperazin-1-yl)thiazol-5-cacbonitril;
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172) 10-flo-8-{[4-(4-flophenyl)piperazin-1-ylJmetyl}-1,2,3,4-
tetrahydrobenzo[h][1,6]naphthyridin-5(6H)-on;

173) 2-flo-4-{[4-(10-flo-5-0x0-1,2,3,4,5,6-
hexahydrobenzo[h][1,6]naphthyridin-8-ylJmetyl}piperazin-1-yl)benzonitril;

174) 4-{[4-(10-flo-5-0x0-1,2,3,4,5,6-hexahydrobenzo[h][1,6]naphthyridin-8-
yl]metyl} piperazin-1-yl)-2-(triflometyl)benzonitril;

175) 10-flo-8-{[4-(4-flo-2-metylphenyl)piperazin-1-yljmetyl}-1,2,3,4-
tetrahydrobenzo[h][1,6]naphthyridin-5(6H)-on;

176) 3-flo-4-{4-[(10-flo-5-0%0-1,2,3,4,5,6-
hexahydrobenzo[h][1,6]naphthyridin-8-ylJmetyl} piperazin-1-yl)benzonitril;

177) 6-{(1S,4S)-5-[(10-flo-5-0%x0-1,2,3,4,5,6-
hexahydrobenzo[h][1,6]naphthyridin-8-yl)metyl]-2,5-diazabixyclo[2.2.1]heptan-2-
yl}nicotinonitril;

178) 10-flo-8-{[4-(pyrazin-2-yl)piperazin-1-yl|metyl}-1,2,3,4-

tetrahydrobenzo[h][1,6]naphthyridin-5(6H)-on;

179) 8-{[4-(5-clopyridin-2-yl)piperazin-1-yljmetyl}-10-flo-1,2,3,4-
tetrahydrobenzo[h][1,6]naphthyridin-5(6H)-on;

180) 5-{4-[(10-flo-5-0x0-1,2,3,4,5,6-hexahydrobenzo[h][1,6]naphthyridin-8-
ylmetyl]piperazin-1-yl}picolinonitril;

181) 8-{[4-(6-clopyridazin-3-yl)piperazin-1-ylJmetyl}-10-flo-1,2,3,4-
tetrahydrobenzo[h][1,6]naphthyridin-5(6H)-on;

182) 6-{4-[(10-flo-5-0x0-1,2,3,4,5,6-hexahydrobenzo[h][1,6]naphthyridin-8-
yl)metyl]piperazin-1-yl}pyridazin-3-cacbonitril;

183) 5-{4-[(10-flo-5-0x0-1,2,3,4,5,6-hexahydrobenzo[h][ 1,6 Jnaphthyridin-8-
yl)metyl]piperazin-1-yl}thiophen-2-cacbonitril;
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184) 6-{8-[(10-flo-5-0x0-1,2,3,4,5,6-hexahydrobenzo[h][1,6]naphthyridin-8-
yl)metyl]-3,8-diazabixyclo[3,2,1]octan-3-yl}nicotinonitril;

185) 4-{4-[(10-flo-5-0x0-1,2,3,4,5,6-hexahydrobenzo[h][1,6]naphthyridin-8-
yl)metyl]piperazin-1-yl}-3-metoxybenzonitril;

186) 5-[4-(5-0x0-1,2,3,4,5,6-hexahydrobenzo[h][ 1,6 naphthyridin-8-
cacbonyl)piperazin-1-yl]thiophen-2-cacbonitril;

187) 6-[4-(5-0x0-1,2,3,4,5,6-hexahydrobenzo[h][ 1,6 naphthyridin-8-

cacbonyl)piperazin-1-yl]nicotinonitril;

188) 2-[4-(5-0%0-1,2,3,4,5,6-hexahydrobenzo[h][ 1,6 Jnaphthyridin-8-

cacbonyl)piperazin-1-yl]thiazol-4-cacbonitril; va

189) 2-[4-(5-0x0-1,2,3,4,5,6-hexahydrobenzo[h][1,6]naphthyridin-8-

cacbonyl)piperazin-1-yl]thiazol-5-cacbonitril.
M3 ta chi tiét sing ché

Theo sang ché, t6t nhat 13, mudi duoc dung Ia mubi bd sung axit dugc tao
thanh béi mudi duoc dung khong axit. Mudi bd sung axit c6 thé duogce san xuit bing
cach st dung phuong phéap théng thuong. Cu thé 13, mudi bd sung axit ¢6 thé duge
san xuit bing cach hoa tan hop chit v6i lugng du dung dich axit va két tiia mubi
bang cach sir dung dung méi hitu co hoa tan trong nude nhu metanol, etanol, axeton
hodc axetonitril. Ngoai ra, mubi bd sung axit c¢6 thé dugc san xuit bang cach 1am
néng mot luong bing nhau cia hop chat va axit hoic rugu (cu thé nhu glycol
monoetylete) trong nude, rdi tiép d6 sdy kho hdn hop bang cach hat chan khong

hodc loc mudi két tua béng cach hut.

Axit tu do c6 thé dugc st dung theo sang ché c6 thé bao gém axit hitu co va
axit vd co. Vi du vé& axit hitu co c6 thé bao gébm, nhung khong giéi han, axit
hydrocloric, axit phosphoric, axit sunfuric, axit nitric va nhiéu loai axit khéc, va vi
du v& axit hitu co c6 thé bao gdm, nhung khong giéi han, axit metansufonic, axit

p-toluensunfonic, axit axetic, axit trifloaxetic, axit malic, axit sucxinic, axit oxalic,
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axit benzoic, axit tartaric, axit fumaric, axit mandelic, axit propionic, axit Xitric, axit
lactic, axit glycolic, axit gluconic, axit galacturonic, axit glutamic, axit glutaric, axit
glucuronic, axit aspartic, axit ascobic, axit cacbonic, axit vanilic, axit hydroiodic, va

nhiéu axit khac.

Ngoai ra, mudi kim loai dugc dung c6 thé dugc san xuit béng cach str dung
bazo. Muoi kim loai kiém hogc muéi kim loai kidm thé c6 thé thu duoc bang cach
hoa tan hop chit trong mét luong du dung dich hydroxit kim loai kiém hoic
hydroxit kim loai kiém thd, loc mubi hop chét khong hoa tan va lam bay hoi va sy
kho dich loc. Dé st dung trong duoc pham, mudi ctia hop chét tét nhat 1a mubi
natri, mudi kali hodc muéi canxi, nhung khong giéi han. Ngoai ra, mudi bac tuong
mg véi chiing c6 thé thu duoc bang cach cho mudi kim loai kiém hoic mudi kim

loai kiém thd phan g v6i mudi bac phit hop (cu thé nhu bac nitrat).

Trlr khi duoc chi 13, mudi duge dung cua hop chét c6 cong thirc 1 bao gbm
mubi ctia nhom axit hogc nhém bazo c6 thé c6 trong hop chét c6 cong thirc 1. Cu
thé 13, mudi duoc dung bao gém, nhung khong gi6i han, mudi natri, mudi canxi va
mudi kali, v.v... cia nhém hydroxyl, va cac mudi dugc dung khéc ctia nhém amin
bao gbm, nhung khong giéi han, mudi hydrobromua, muéi sunfat, mubi hydro
sunfat, mudi phosphat, mudi hydro phosphat, mubi dihydro phosphat, muéi axetat,
mudi sucxinat, mudi xitfat, mubi tactrat, mubi lactat, mudn mandelat, mudi
metasunfonat (mesylat) va mudi p-toluensunfonat (tosylat), v.v... R3 rang, nhitng
nguoi ¢6 trinh d§ trung binh trong cung linh vuc k§ thuat c6 thé biét 16 loai mudi
bat ky phit hop véi muc dich ciia séng ché va cac mudi duoc sir dung ciing c6 thé
dugc san xuét bing phuong phép tong hop mudi thong thuong da dugc biét dén

trong cung linh vyuc k¥ thuét.

Ngodi ra, cac hop chét c6 cong thitc 1 6 thé c6 tam bét déi xung va do dé
ton tai & cac dang ddng phan dbi hinh khac nhau. T4t ca cac déng phan quang hoc
va dong phan déi hinh (R) va (S) cta cac hop chét c6 cong thirc 1, va hdn hop cua
no6, van thuéc pham vi cta sang ché. Sang ché bao gdm viéc su dung chit triét

quang (raxemat), m¢t hay nhidu dang ddng phan dbi hinh, mot hay nhiéu dang ddng
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phan 1ap thé, hodc hdn hop ctia né, va cling bao gdm phuong phép tach céc ddng

phén hodc quy trinh san xut ching.
Phwong phap tdng hop cac hop chit ba vong

Séng ché d& xuit phuong phép tong hop cac hop chét ba vong duge bidu
dién béi cong thirc 1, cac ddng phan quang hoc ctia n6, chit triét quang cua nd, hoic

mudi dugc dung cua né.

T6t nhit 13, cac hop chét c6 cong thirc 1 ¢6 thé duge san xuét theo phuong
phép dugc trinh bay theo so dd phan tmg dudi day, nhung pham vi ctia sang ché
khong bi han ché bsi phuong phép ndy. Cu thé 13, bit ky ngudi 6 trinh do trung
binh trong cung linh vuc k¥ thuét s& d& dang hiéu dugc cac hop chit c6 cong thic 1
c6 thé dugc san xut boi cac phuong phép khic nhau bing cach sir dung cac k¥

thuat thong thuong da duoc biét dén trong cung linh vuc k§ thuét.

Céc so dd phan tng dudi day minh hoa ting bude cua phuong phép tong
hop cac hop chit dugc bidu dién theo sang ché, va mot sb hop chit cta sang ché co
thé dugc san xuit bing cach thay thé hoic thay @i mét s6 yéu td, bao gdm thay ddi
chit phan tmg, dung méi va trinh tu phan ung dugc st dung trong quy trinh san

xuét duoc trinh bay trén cac so d6 phan tng 1-3.
Phuong phép téng hop 1

Nhu duge minh hoa trén so do phéan ung 1 dudi ddy, cac din xuét ba vong
cta sang ché, dong phan quang hoc cua né, chit triét quang ctia né, hoic mudi dugc

dung ctia né c6 thé duoc san xudt bang phuong phép bao gém céc budc:

(1) san xuét axit clorua bang cach sir dung chét phan tmg chuyén hop chat
axit nicotinic ¢ cong thirc 2 thanh axit clorua, va dua axit clorua vao phan g amit
héa v6i anilin c6 cong thirc 3, hodc dua hop chét axit nicotinic c6 cong thie 2 vao
phan ng cong hop vdi anilin c6 cdng thirc 3, theo d6 tao thanh hop chét c6 cong
thire 4;
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(2) dua nhém bao vé vao hop chat co cong thirc 4, duge san xuét & bude (1),

qua d6 tao thanh hop chit bao vé N ¢6 cong thic 3;

(3) déng vong hop chit c6 cong thirc 5, duge san xut & bude (2), voi su ¢b

mdt cta xuc tac kim loai, qua d6 tao thanh hop chét co cong thirc 6;

(4) dua hop chét c6 cong thirc 6, dugc san xuat & budc (3), vao phan tmg khir
vong véi hydro véi sur c6 mit clia xtc tac paladi (Pd), qua d6 tao thanh hop chét co

cong thuce 7;

(5) khir hop chét c6 cong thire 7, duoce san xuit & budc (4), béng chit khir
nhu liti nhom hydrua (LiAH), qua d6 tao thanh hop chét c6 cong thic 8;

(6) dua hop chét c6 cong thirc 8, duoc san xudt & bude (5), vao phan ung
halogen héa va amin héa véi su c6 mit ctia hop chat amin, qua d6 tao thanh hop

chat c6 cong thic 9; va

(7) loai bd nhém bao v¢ khdi hgp chét co cong thirc 9, duge xan xuit & bude

(6), bang phan vmg khir nhém bao v, qua d6 tao thanh hop chét c6 cong thic 1a.

[So d6 phan tng 1]
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trong do

X 1a nguyén tir halogen;

Y 1a H, C;-C; alkoxy hodc nguyén tir halogen;
Alk 1a C;-Cyp alkyl mach thing hodc phan nhanh;

pro 1a nhém bao vé dugc chon tir nhém bao gdm nhém aryl, nhém benzyl,
nhom benzyloxymetyl, nhém para-metoxybenzyl (PMB) va nhém metoxymetyl
(MOM); va

R2
XN
g
Bla R

trong d6 vong A, R? va R3 duge dinh nghia nhu & trén.

b

Sau ddy, tirng budc s& dugc mo ta chi tiét.

Trong budc (1), axit clorua dugc san xuat bang cach su dung chét phan tmg
(chdt phan tmg c6 thé chuyén axit cacboxylic dudi dang thionyl clorua hodc oxalyl
clorua thanh axit clorua) chuyén hop chét axit nicotinic ¢ s&n trén thi trudng cé
cong thirc 2 thanh axit clorua. Phan tmg dugc thuc hién ma khong cén st dung bét
ky dung méi nao hodc dwoc thuc hién bing cach str dung dung méi diclometan,
cloform, toluen hodc dung méi twong ty ma khong &nh huéng x4u dén phan tmg.
Nhiét d6 phan tmg khong bi gi6i han cu thé, nhung c6 thé 1a nhiét do6 phong hodc
nhiét d nong, t5t nhat 1a nhiét d6 nong. Axit clorua da san xuit duoc dua vao phéan
ing amit héa cung v&i hop chét ¢6 cong thire 3 1a anilin dé tao thanh hop chat c6
cong thirc 4. Mic du phan tmg c6 thé duoc thuc hién ma khong can su dung bat ky
bazo nao, nhung phan g thuong dugc thuc hién bang cach st dung diclometan,
cloform, tetrahydrofuran, dietylete, toluen, N,N-dimetylformamit hodc mot s§ chit
khac ma khong anh hudng x4u dén phan Gng, v&i sy ¢6 mit ctia amin hiru co nhu

pyridin, trietylamin hogc dietyl isopropylamin, v.v..., vén 1a bazo c6 thé duoc sir

-27-



34598

dung trong phan (g amit héa. Nhiét d6 phan tmg khong bi gidi han cu thé, nhung
c6 thé 1a nhiét d6 lanh cho dén nhiét do phong, tdt nhat 1a nhiét do phong. Ngoai ra,
axit

2-halonicotinic (cong thirc 2) duge dwa vao phan tng amit héa voi anilin dugc thé
(cong thirc 3) str dung chat phan tmg cong hop, qua d6 tao ra hop chét cé cong thic
4. N6i chung, chit phan tmg cong hop dugc sir dung 14 (1-(3-dimetylaminopropyl)-
3-etylcacbodiimit (EDCI), 1,3-dixyclohexyl cacboimit (DCC), 1,1-cacbonyl
diimidazol hodc mot sb chét tuong tu khéc sin cé trén thi trudng. Muyc du phan tng
c6 thé duge thuc hién ma khéng cin sir dung bit ky bazo nao, nhung phan Ung
thuong dugce thyc hién bang cach sir dung dung méi axetonitril, axetonitril, dimetyl
formamit, diclometan hoc dung moi khac ma khong anh hudéng x4u dén phan tng
V01 su c6 mét cua 4-dimetylaminopyridin, pyridin, trietylamin, dietylisopropylamin,
N-metylmorpholin hodc dimetylphenylamin, v.v... vn 1 bazo c6 thé duoc sir dung
trong phan ting amit héa. Nhiét d6 phan tmg khong bi giéi han cu thé, nhung c6 thé

14 nhiét @ lanh cho dén nhiét d6 ndng, 6t nhét 1a nhiét do lanh dén nhiét do phong.

0 bude (2), nhém bao vé duge dua vao hgp chét co cdng thuc 4, duge san
xuét & bude (1), qua d6 tdng hop hop chit c6 cong thirc 5 13 san pham trung gian
amit dugce bao vé ddu N. Nhom bao vé duoc dua vao c6 thd 1a alkoxymetyl nhu
metoxymetyl (MOM) hodc benzyloxymetyl (BOM), benzyl (Bn) hoac
p-metoxybenzyl (PMB). Bazo dugc sir dung trong phan Gng 1a natri hydrua, kali
t-butoxit, kali cacbonat, natri hydroxit hoic mét sb chit khac, va dung moéi duoc st
dung trong phan Ung 1a tetrahydrofuran, N,N-dimetylformamit, axetonitril, toluen,
diclometan, nudc, hogc hdn hop ctia nd ma khong anh huong xau dén phan ung.
Nhiét d§ phan tmg khong bi gi6i han cu thé, nhung c6 thé la nhiét do lanh cho dén
nhiét d6 néng, tot nhét 1a nhiét d6 phong.

O bude (3), hop chét c6 cong thirc 5 14 san phim trung gian amit dugc bdo
vé dau N duoc san xuét & bude (2), duge dua vao phan tmg déng vong vai sy cod
mit ctia chit xuc tac kim loai, qua d6 tao thanh hop chét c6 cong thirc 6. Chét xiic
tac kim loai duogc str dung trong phan tng thuong la paladi (0) hodc paladi (II).
Ngoai ra, tetrakistriphenylphosphin paladi (0) ((PPh3)Pd), paladi (II) axetat
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(Pd(Oac),), tris(dibenzylideneaxeton)dipaladi (0) (Pd2dbas) hodc
bis(triphenylphosphine)paladi (II) clorua (PdClL(PPhs),), c6 thé duge st dung lam
chit xtic tic kim loai. Mic du phén tmg c6 thé dugc thuc hién ma khong sir dung
bat ky phdi tir nao, nhung phan {mg thudong duge thyc hién bang cach st dung
triphenylphosphin (PPh3)4, tributylphosphin (BusP), 1,2-
bis(diphenylphosphino)propan (DPPP) hodc (R)-2,2'-bis(diphenylphosphino)-1,1'-
binaphthyl ((R)-BiNAP), 1 céc phéi tir thuong duge st dung trong phan tng dong
vong véi su c6 mit ctia chit xtc tac kim loai. Cac bazo c6 thé duogc st dung trong
phén (mg bao gdm kali cacbonat, natri cacbonat, bac cacbonat, dietylisopropylamin,
va céc chit tuong tw khac, phan ng dugc thyuc hién bang cach sir dung dung moi
nhu N,N-dimetylformamit, benzen, xylen hodc axetonitril, ma khéng anh huéng
xAu dén phan tmg. Nhiét d6 phan ung khong bj gi6i han, nhung c6 thé 13 nhiét do
phong dén nhiét 4o néng, nhung tdt nhét 1a nhiét d6 néng.

O bude (4), hop chét ¢6 cong thirc 6, dugc san xuét & bude (3), dugc dua vao
phén tng khir vong bang hydro véi su ¢6 mit clia chét xtc tac Pd, qua d¢6 tao thanh
hop chét c6 cong thirc 7. Phan g dugc thuc hién béng cach str dung dung mdi hitu
co nhu ruou, clofom, diclometan, etyl axetat, hodc hdn hop ctia né ma khéng anh
huong xéu dén phan tng. Nhiét do phan tng khong bi gisi han cu thé, nhung
thuong 1a nhiét do phong.

O bude (5), hop chit co cong thitc (7), duoc san xudt & bude (4), duge khir
béng chat khtr nhu liti nhém hydrua (LAH) hodc natri borohydrua (NaBH4), theo d6
thu dugce hop chét c6 cong thirc (8). Chat khir duge sir dung c6 thé 1a liti nhom
hydrua (LAH), natri borohydrua (NaBH4), diisobutyl nhém hydrua (DIBAL-H)
hoic chét tuong tu sin c6 trén thi truong. Ngoai ra, tot nhit 1a phén tng duogc thuc
hién trong dung méi khong anh hudéng xiu dén phan tng, va cu thé nhu
tetreahydrofuran, dietylete, ruou va dung méi twong tu. Nhiét do phéan ing khong bi
gi6i han cu thé, nhung c6 thé 1a nhiét d6 lanh dén nhiét d nong, t5t nhét 1a nhiét do
lanh hodc nhiét d6 phong.

J budc (6), hop chét c6 cong thire 8, duoc san xuit & bude (5), dugc halogen

héa va amin hoéa véi hop chit amin dé tao thanh hop chit c6 cong thie 9. G bude

-20-



34598

ndy, viéc chuyén thanh hop chit halogen c6 thé duogc thuc hién bang cach sir dung
tribromophosphin, tetrabromometan, thionyl clorua hogc hop chit tuong tir khac ma
c6 thé chuyén nhém hydroxy thanh halogen, trong dung méi nhu cloform,
axetonitril, diclometan ma khong anh hudéng xau dén phan ung. Nhiét d§ phan tng
khong bi gi6i han cu thé, nhung ¢6 thé 1a nhiét do lanh dén nhiét d6 phong. Hon
nita, hop chét halogen c6 thé duoc dua vio phén (g amin hoa dé tao thanh hop
chét c6 cong thirc 9. Phan Gng thudong duge thuc hién béng cach str dung ruou nhu
metanol hodc etanol, diclometan, cloform, tetrahydrofuran, dietylete, toluen,
N,N-dimetylformamit hodc twong ty ma khong anh huéng xau dén phén Utng véi su
c6 mit cia amin hitu co nhu pyridin, trietylamin hoic dietylisopropylamin, hoic
kali cacbonat, v6n c6 thé dugc sir dung lam bazo trong phén tng amin héa. Nhiét
dd phan tmg khong bi gi6i han cu thé, nhung c¢6 thé 1a nhiét do lanh dén nhiét d6
néng, t6t nhat 1a nhiét d6 phong dén nhiét d6 nong.

O bude 7, hop chit ¢co cong thuc 9, dugce san xuét & budc (6), duoc khur
nhém bao vé theo phuong phap da duge biét dén trong téng hop hitu co, qua dé tao
thanh hop chit ba vong c6 cong thuec 1a.

Phuong phap tong hop 2

Ngoai ra, theo sang ché, nhu duoc minh hoa trén so db phan tng 2 duéi day,
céc hop chét ba vong cua séng ché, ddng phan quang hoc cta né, chit triét quang
ctia né, hoic mudi duoc dung cua né c6 thé duoc san xuit theo phuong phap bao

gbm céac budc:

(1) loai b6 nhém bao vé cia hop chét co cong thire 8, dugc san xuét & bude
(5) cua so d6 phan tng 1, nho phan tmg loai bé nhém bao vé, qua dé tao thanh hop

cht c¢6 cong thirc 10; va

(2) dua hop chat ¢6 cong thirc 10, duge san xudt & budce (1), vao phan ung
halogen héa va amin héa véi hop chét amin, qua d6 san xuét hop chit c6 cong thirc

la.

[So d6 phan tmg 2]
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trong d6 Y, B va pro dugc dinh nghia nhu trén.
Sau day, timg budc s& dugc mo ta chi tiét.

O budc (1), hop chét c6 cong thirc 8, duge san xuit & bude (5) cia so dd
phan tmg 1, dugce khir nhém bao vé theo phuong phap da duogc biét dén trong téng

hop hitu co, qua d6 tao thanh hop chét c6 cong thire 10.

O bude (2), hop chit ¢6 cong thirc 10, duoc san xudt & bude (1), duge
halogen héa va amin hoa v6i amin hitu co, qua d6 tao thanh hop chat c6 cong thirc
la. O budc nay, viéc chuyén hop chét halogen c6 thé duoc thuc hién béng cach sir
dung tribromophosphin, tetrabromometan, thionyl clorua hoic chit khic co thé
chuyén nhém hydroxyl thanh halogen, trong dung mdi nhu cloform, axetonitril,
diclometan hodc dung méi khiac ma khong anh huéng xdu dén phan tmg. Nhiét do
phan tmg khong bi gi6i han cu thé, nhung c6 thé 1a tir nhiét do lanh dén nhiét do
phong. Hon nita, hop chit halogen héa c6 thé dugc dua vao phén mg amin héa dé
tao thanh hop chét c6 cong thirc 9. Phan tng duge thuc hién bang cach st dung
ruou nhu metanol hodc etanol, diclometan, cloform, tetrahydrofuran, dietylete,
toluen, N,N-dimetylformamit ma khong anh huong x4du dén phan ung, véi su co
mdt ctia amin hitu co nhu pyridin, trietylamin hodc dietylisopropylamin, hoic kali
cacbonat vén ¢ thé duge su dung lam bazo trong phan ‘rmg amin hoa. Nhiét do
phan mg khong bi gi6i han cu thé, nhung c¢6 thé 13 tir nhiét d6 lanh dén nhiét do
néng, tot nhét 1a nhiét d6 phong dén nhiét d¢ néng.

Phuong phép tdng hop 3

Ngoai ra, theo sang ché, nhur dugc minh hoa trén so db phan Ung 3 dudi day,

céc hop chit ba vong cta sang ché, ddng phan quang hoc clia no, chit triét quang
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cia nd, hodc mudi duoc dung clia né c6 thé duge san xuét theo phuong phap bao

gom céac budc:

(1) loai bé nhém bao vé khoi hop chit c6 cong thirc 7, dwoc san xuit & bude
(4) ctia so dd phan tmg 1, bang phan tmg khir nhém béo vé, qua d6 tao thanh hop

chit c6 cong thirc 11;

(2) b6 sung nho giot tir tir dung dich kali hydroxit hodc natri hydroxit vao
hop chit c6 cong thirc 11, duoc san xuat & budce (1), qua d6 tao thanh hop chit c6

cong thirc 12, 1a axit cacboxylic thuy phan; va

(3) dua hop chét cé cong thirc 12, duge san xudt & budce (2), vao phan ung

cong hop v6i amin hiru co, qua d6 tao thanh hop chét ¢ cong thire 1b.

[So d phan tmg 3]
(6] (0]
NH NH
(1) | (2) | (3)
O\Alk Y O\Alk \% OH
(o] (6]

11 12

(e}

| NH
N
v B
(0]
1ib

trong d6: Y va B dugc dinh nghia theo cong thuc 1 & trén, Alk 1a Ci-Cyo
alkyl mach thdng hodc phan nhanh, va pro 12 nhém bao vé& nhu nhém aryl, nhém
benzyl, nhém benzyloxymetyl, nhém para-metoxy benzyl (PMB), nhom
metoxymetyl (MOM) hodc nhém tuong tu khéc, t6t nhét 14 nhém para-metoxy
benzyl(PMB) hodc nhém metoxymetyl (MOM).

Sau day, ting budc s& duogc md ta chi tiét.

-32-



34598

O budce (1), hop chét c6 cong thie 7, duoc san xuédt & bude (4) cta so dd
phan tmg 1, dugc khir nhém bao vé theo phuong phép da dugc biét dén trong tdng
hop hitu co, qua d6 tao thanh hop chét ¢6 cong thue 11.

O bude (2), dung dich of kali hydroxit hodc natri hydroxit dugc nhé giot tur
tir vao hop chit c6 cong thirc 11, duoc san xuit & budc (1), qua d6 tao thanh hop
chét c6 cong thirc (12), 1a axit cacboxylic thiy phan. Phan ting duge thuc hién trong
dung méi rugu nhu metanol hogc etanol, 13 dung méi khong anh huoéng xdu dén
phén ung. Nhiét d6 phan ung khong bi gidi han cu thé, nhung thuong duoc thuc
hién & nhiét d6 lanh dén nhiét do néng, t6t nhat 1a nhiét do phong. Phan tmg c6 thé

duogc thuc hién dudi diéu kién thiy phan este thong thuong.

O bude (3), hop chét c¢6 cong thic 12, duoc sin xudt & bude (2), duoc dua
vao phén tng amit héa v6i amin hitu co véi su ¢d mat cla chat phan tmg cong hop.,
qua d6 tao thanh hop chét clia cong thu 1b. Théng thuong, chat phan tng cong hop
dugc st dung la 1-etyl-3-(3-dimetylaminopropyl)- cacbodiimit (EDCI), 1,3-
dixyclohexyl cacboimit (DCC), 1,1-cacbonyl diimidazol hodc chét tuong tu khéc co
san trén thi truong. Mic du phan tmg c6 thé duge thuc hién ma khéng can sir dung
ba ky bazo nao, nhung phan tmg thuong duge thuc hién bang cich sir dung dung
mdi nhu axetonitril, dimetyl formamit, diclometan hodc mot sb dung méi khac
khong anh huéng x4du dén phan img, v6i sy c6 mit cia 4-dimetylaminopyridin,
pyridin, trietylamin, dietylisopropylamin, N-metylmorpholin hoac
dimetylphenylamin, vén 1a bazo thuong dugce st dung trong phan (mg amit hoa.
Nhiét do phan umg khong bi gidi han cu thé, nhung c¢6 thé 1a tir nhiét d6 lanh dén
nhiét d6 néng, tot nhét 1a nhiét do lanh hodc nhiét do phong.

San phdm mong muén duge san xuit theo so dd phan g nhu duoc mo ta
trén diy c6 thé duoc tach va tinh ché bing cach sir dung céc phuong phép thong
thuong nhu sic ky cot, két tinh, hodc phuong phap phu hop khac.

Cac hop chit c6 cong thic 1 theo sdng ché c6 thé duoc bao ché thanh mudi
dugc dung va solvat theo phuong phép thong thuong da duge biét dén trong cung

linh vuc k¥ thuét.
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Duoc phdm bao gdm hop chit ba vong, cach str dung duge phdm nay, va

phuong phap diéu tri sir dung dugc phdm nay

Sang ché d& xuét duoc phdm ding d& phong hoic diéu tri bénh gay ra béi
hoat tinh PARP-1, tankyraza-1 hoic tankyraza-2, duoc phdm chira thanh phan hoat
tinh 13 hop chit ba vong duoc biéu dién bdi cong thirc 1, ddng phan quang hoc ctia

nd, chat triét quang cua no, hodc mudi duge dung ctia né:
[Cong thue 1]
(o)

NH
R2
XN
) N
R L NNX
R3

trong d6 L, vong A, R!, R? va R? dugc dinh nghia nhu trén.

Cac bénh giy ra bdi hoat tinh PARP-1, tankyraza-1 hodc tankyraza-2 bao
g@)m dau than kinh, dong kinh, dot quy, bénh mét tri nhé Alzheimer, bénh rdi loan
van dong Parkinson, bénh xo cung teo co mot bén (ALS), bénh mua giat
Hungtington, tim than phén liét, dau man tinh hodc cip tinh, tén thuong nio do
thiéu mau cuc bd , tdn thuong thin kinh, suy giam than kinh, chn thuong va ton
thuong than kinh, cdc bénh thoai hoa than kinh, cc bénh vé tim mach nhu chimg
xo vita dong mach, tdng lipit méu, tdn thuong mo tim mach, bénh dong mach vanh,
nhéi mau co tim, dau thét ngue, sc tim va cic bénh twong tu, bénh thin kinh tiéu

duong, viém xuong khép, lodng xuong, ung thu va cac bénh tuong ty.

Cac hop chit ba vong theo sang ché hodc mubi ciia nd c6 thé (e ché hoat
tinh poly(ADP-riboza)polymeraza va do do c6 thé dugc sir dung c6 hidu qua dé
phong hodc didu tri cdc bénh do hoat tinh PARP-1, tankyraza-1 hodc tankyraza-2,
cu thé nhu dau than kinh, bénh thoai héa than kinh, bénh tim mach, bénh than kinh

tiéu dudng, bénh viém, lodng xuong, hodc ung thu.
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Duoc phim cua sang ché c6 thé duoc sir dung theo nhiéu con duong khac
nhau cho dong vat, bao gbm chuot, gia stic va ngudi. Theo sang ché, con dudng st
dung dugc phdm ctia séang ché bao gdm, nhung khong gidi han, dudng miéng, tiém
tinh mach, tiém bép, trong dong mach, trong tity séng, trong mang cing, trong tim,
qua da, duéi da, trong bd bung, trong da, qua duong tiéu hda, boi ngoai da, duési

ludi hodc dudng truc trang.

Ngoai ra, t6t nhat 1a duoc phdm duoc sir dung qua duong miéng hodc ngoai
duong tiéu hoa. Khi dugc sir dung ¢ ddy, thuat ngit “ngoai dwdng tiéu héa” bao
gém tiém dudi da, tiém trong da, tiém tinh mach, tiém bép, tiém trong khop, trong

bao hoat dich, trong mang ctng, trong thuong ton, tiém nodi so va tiém truyén.

Dugc phdm theo sang ché con c6 thé bao gém mot hay nhiéu chit mang

duge dung, mot hanh nhiéu t4 duoc va/hodc chat pha lodng.

Cac vi du vé chat mang dugc dung bao gdm chét rén va/hodc chat long nhu
etanol, glyxerol, nudc va chat tuong tu khéc. Lugng chit mang trong ché pham diéu
tri c6 thé trong khoang 5-99% (W/W%) so véi khéi luong tng s ctia ché pham diéu
tri hodc hdn hop tri lidu. Vi du vé ta duge va chit pha lodng dugc dung bao gém
chét don tuong thich khong doc, chét két dinh, chét lam phan r, chit dém, chit bao
quan, cht lam 4m, chét boi tron, huwong liéu, chit lam day, chit mau, chét hoat
dong bé mit, chit nhii héa, chét tao huyén phtl va cac chit khac. Cac ta duoc va
chit pha loing nhu vdy bao gbém, nhung khong gi6i han, lactoza, dextroza,
saccaroza, sorbitol, mannitol, xyliton, erythritol, mantitol, tinh bdt, cao su acacia,
alginat, gelatin, canxi phosphat, canxi silicat, xenluloza, metylxenluloza, xenluloza
tinh thé, polyvinyl pyrrolidon, nuéc, metylhydroxy benzoat, propylhydroxy
benzoat, bt tan (talc), magie stearat, va dau khoang, va nhitng nguoi ¢é trinh d6
trung binh trong cling linh vyc k§ thuat c6 thé biét duge nhitng chit mang, ta duoc,

va chét pha loéing dugc dung khéc c6 thé dugce sir dung.

Dé st dung, dugc phim chira hop chét cta sang ché hodc mubi duogc dung
ctia nd ¢6 thé duge bao ché thanh dang lidu udng qua dudng miéng nhu dang vién,

dang bot, dang hat nhd, vién nén, vién nang, dang huyén dich, dung dich dé sur dung
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bén frong, dang nhil twong, xi-ré6 hoic dang khac, cong thirc dé su dung ngoai
duong tiéu hoa nhu thude dan hodc dung dich tiém vo trung theo phuong phap cua

séng cheé.

Duoc phdm theo sang ché c6 thé & dang ché phim vo trung tiém duoc, cu thé
nhu huyén dich trong nuéc hoic trong dau vo tring tiém duoc. Huyén dich c6 thé
duoc cong thirc hoa theo k¥ thuat d3 duge biét dén trong cung linh vuc k§ thuét st
dung chat phéan tén hogc chit lam 4m thich hop (cu thé nhu Tween 80), va chét tao
huyén phu. Cong thirc vo tring tiém dugc ciing ¢6 thé 14 dung dich vo trung tiém
dugc hodc huyén dich vo trung tiém duoc trong chét pha loang hodc dung moi tiém
duoc khong doc, cu thé nhu dung dich trong 1,3-butandiol. Chét din va dung mdi
twong tich c6 thé dugc sir dung la mannitol, nude, dung dich Ringer hodc dung dich
isotonic natri clorua. Ngoai ra, dau ¢6 dinh vo trung thuong duoc str dung 1am dung
moi hodc mdi trudng tao huyén phu. V6i muyc dich nay, dau c¢b dinh diu nhe bat ky
c6 kich thich thp c¢6 thé duoc sir dung, bao gbm mono hoic diglyxerit tdng hop.
Axit béo, nhu axit oleic va din xuét glyxerit cta né hitu dung trong bao ché ché
phim tiém duoc cling nhu céc dau tu nhién duoc dung (cu thé nhu diu oliu hoéc

dau co), cu thé 1a cac dang polyoxyetylat ctia no.

Duoc pham theo sang ché c6 thé duoc str dung theo dudong miéng & dang liéu
thich hop theo dudng miéng bét ky, bao gdm, nhung khong gioi han, vién nang,

vién nén, dung dich va huyén dich trong nudc.

Duogc pham theo sang ché cling duoc str dung & dang thube dan qua duong
hdu mén. Duoc phém dang thudc dan c6 thé duogc bao ché béng cach trdn hop chét
clia sang ché voi ta duge khong kich thich phi hop tao thanh dang rén & nhiét do
phong nhung chuyén thanh dang long ¢ nhiét d6 trong truc trang. T4 dwgc bao gdm,
nhung khong gi¢i han, bo cacao, sap ong va polyetylen glycol.

Str dung boi tai chd duge phim theo sang ché hitu ich khi didu tri khu vuc
hodc co quan cé thé tiép can béng cach boi tai chd. D& boi tai chd trén da, duoc
pham c6 thé duoc cong thirc hoa voi thude ma phu hop bao gém thanh phan hoat

tinh dugc tao huyén phu hodc duoc hoa tan trong chat mang. Cac chit mang hop
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chit ctia sang ché dé bbi tai chd bao gdm, nhung khéng giéi han, dau khoang,
parafin 1éng, dau tring, propylen glycol, polyoxyetylen, hop chét polyoxypropylen,
sép nhii trong hoa va nudc. Ngoai ra, dwge phdm c6 thé duge cong thirc héa véi
kem dudng phu hgp hoic kem cé chira hop chit hoat tinh duge tao huyén phu hodc
dugc hoa tan trong chit mang. Chit mang phu hop bao gdom, nhung khong gi6i han,
dau khodng, sorbital monostearat, polysorbat 60, sap xetyl este, ruou xetearyl, 2-
octyldodecanol, rugu benzyl alcohol va nuée. Duge pham cua sang ché ciing ¢ thé
&t dung boi tai chd ddi voi duong rudt dudi béng ché phém thubc dan truc trang

hoic ché phdm dung nap phu hop. Miéng dan tai chd trén da ciing dugc si dung.

Dugc phdm ctia sang ché c6 thé duogc si dung duéi dang thubc xit miii hodc
thudc hit. Ché pham nhu vay duge bao ché theo k§ thuat da dugc biét dén trong linh
vure duoc pham va c6 thé duge bao ché thanh dang dung dich trong nudc mudi, st
dung benzyl alcohol hogc c4c chit bao quan thich hop khéc, cac chit kich thich hép
thu @& lam tdng kha dung sinh hoc, flocacbon, va/hodc cac chit hoa tan hodc phan

tan khac.

Hop chit duge mo ta trén day c6 trong dugc pham cla sang ché véi luong ¢o
hiéu qua trj liéu hodc lugng c6 hiéu qua du phong. Mic du lidu tot nhét cua hop
chit cta sang ché thay ddi tuy thudc vao tinh trang va thé trong cia ngudi bénh,
mirc d6 nghiém trong ctia bénh, loai thude, va con dudng va thoi gian ding thudce,
nhung lidu ding c¢6 thé dwoc lya chon phu hop bdi nguoi ¢é trinh d6 trung binh
trong cung linh vuc k¥ thuat. Tuy nhién, dé dat duoc hidu qua mong mudn, hop chit
c6 cdng thirc 1 theo séng ché c6 thé duge st dung mot hodc mot vai 1in mébi ngay
v6i liéu 0,0001-1000 mg/kg, tét nhét 1a 0,01-500 mg/kg. Duoc phim cla sing ché
c6 thé bao gdm hop chét c6 cong thie 1 véi lwgng 0,0001-50% (w/w) so vai khéi

luong tong s6 cua dugc pham.

Duoc phim cta sang ché con c6 thé bao gdm mot hay nhiéu thanh phan hoat
tinh thé hién hiéu qua giéng hoic twong tu ngoi hop chit duoc bidu dién bdi cong
thttc 1, ddng phan quang hoc cta né, chat triét quang clia n, hoic mudi duoc dung

cua no.
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Ngoai ra, sang ché ciing dé xuét hop chat ba vong dugc sir dung d& bao ché
thuc dung cho phong hodc diéu tri cac bénh khac nhau gy ra boi hoat tinh PARP-
1, tankyraza-1 ho#c tankyraza-2. Pé bao ché thudc, hop chit duoc biéu dién bai
cong thitc 1 ¢6 thé duoc trdn véi ta duoc, chit pha lodng, chit mang dugc dung
hodc thanh phan can thiét khac, va ciing c6 thé duoc két hop v6i mét hodc nhiéu

thanh phan hoat tinh khac d& tao thanh cong thirc hdn hop ¢ hiéu qua hiép luc.

Sang ché ciing d& xut phwong phap phong hodc diéu tri cac bénh khac nhau
gdy ra boi hoat tinh PARP-1, tankyraza-1 hoic tankyraza-2, phuong phap bao gdm
viéc str dung mot lugng c6 hiéu qua hop chét ba vong cho ddng vat, bao gém nguoi.
Phuong phép phong hodc diéu tri theo sang ché bao gdm trc ché hodc ngin ngira
triéu chung cia bénh cling nhu didu tri bénh, trudc khi xuit hién céc tridu ching
bing cach st dung hop chét dugc bidu dién bai cong thie 1. Trong kiém soat bénh,
liéu du phong hodc tri liéu cua thanh phan hoat tinh s& thay ddi theo tinh cht va
mitc d6 nghiém trong ctia bénh hodc tinh trang bénh, va ciing ¢6 thé thay dbi theo
con dudng thanh phan hoat tinh dugc sir dung. Lidu va tn sudt liéu ciing c6 thé
thay dbi theo tudi, thé trong, va sw dap Ung cta bénh nhan. Phac db liéu ding phu
hop c6 thé dugc lua chon dé dang bdi ngudi ¢6 trinh d6 trung binh trong cing linh
vuc k¥ thudt cling véi viéc xem xét cac yéu té trén. Ngoai ra, phwong phap phong
hogc diéu tri theo sang ché con c6 thé bao gdm viée sir dung mot lwong ¢6 hidu qua
tri liéu clia céc thanh phan hoat tinh bd sung c¢6 loi cho viée didu tri bénh clng voi
hop chat duge biéu dién boi cong thirc 1, trong d6 thanh phan hoat tinh b sung ¢6
thé thé hién hiéu qua hiép luc cung v6i hop chit co cong thie 1 hodc hidu qua phu

tro.

Cac thong tin d& cap vé dugc phdm, cach st dung va phuong phap didu tri

clia sang ché cé thé dugc st dung phi hop v6i nhau trir khi mau thuan véi nhau.

Cac hop chét theo sang ché c6 thé wc ché hoat tinh PARP-1, tankyraza-1
hodc tankyraza-2, va do d6 c6 thé dugc sir dung hiéu qua dé phong hodc didu tri
bénh dau than kinh, bénh thodi hoa thin kinh, bénh tim mach, bénh than kinh tiéu

duong, bénh viém, lodng xuong hoic ung thu.
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Sau déy, sang ché s& duge mé ta chi tiét hon cung voi viée tham khao cac vi
du. Tuy nhién, can luu y ring c4c vi du dugc mo ta nhim muc dich lam rd sing ché
dé ngudi 6 trinh d6 trung binh trong cing linh vuc k§ thuat c6 thé hiéu dugc va

1am theo dugc ma khong nhim giéi han pham vi cia sang ché.
Vi dy thwe hién sing ché

Vi du 1: Tdng hop 8-{[4-(4-metoxyphenyl)piperazin-1-yl]metyl}-1,2,3 4-
tetrahydrobenzo[h][1,6]naphthyridin-5(6H)-on dihydroclorua

Bude 1: Tong hop etyl 3-(2-clonicotinamido)benzoat

0 0 o
Eifj:ﬂ\OH . H2N\[::j/ﬁ\05t XN OEt
z | H
N™ ~cli

Axit 2-clonicotinic (1,049 kg, 6,66 mol) dugc hoa tan trong diclometan (6

lit), rdi tiép do6 etyl-3-aminobenzoat (1,000 kg, 6,05 mol) dugc bd sung nhé giot.
Hén hop dwoc 1am lanh vé 0°C, va 1-etyl-3-(3-dimetylaminopropyl)-cacbodiimit
hydroclorua (EDC, 1,600 kg, 9,08 mol) va 1-hydroxy-benzotrizol hydrat (HOBt,
245g, 1,82 mol) duoc bd sung, sau d6 dugc khudy & nhiét do phong trong 16 gio.
Phan tmg dugc dimg lai bing céch bé sung nudc, rdi tiép dé 16p dung méi hiru co
dugc tach khéi 16p nude va dugce rira bing dung dich natri clorua bdo hoa. San
phém duoc séy béng magie sunfat khan, va duoc co dac duéi ap suat théip dé loai bo
dung moi, va chat rin thu duoc dugc rira bang etyl axetat va hexan, va duogc sy
dudi &p sudt thap dé thu duge hop chat mong muén (1,584 kg, 86%, chét rin mau

vang).

'H NMR (400MHz, CDCl3); 6 8,53 (dd, J=1,6Hz, 4,4Hz, 1H), 8,41(s, 1H),
8.21(dd, J=2,0Hz, 8,0Hz, 1H), 8,14(s, 1H), 8,08-8,05(m, 1H), 7,89-7,87(m, 1H),
7.49(t, /=8,0Hz, 1H), 7,42(dd, J=4,8Hz, 7,2Hz, 1H), 4,37(q, J=6,8Hz, 2H), 1,38(t,
J=6,8Hz, 3H).

Budc 2: Tong hop etyl 3-[2-clo-N-(metoxymetyl)nicotinamido]benzoat
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0 0
(YLN OEt A OEt
H
N7 el ©

Hop chit (527 g, 1,73 mol) duoc san xuit & budc 1 duoc hoa tan trong

diclometan (5,27 1) va dugc lam lanh vé& 0°C, rdi tiép d6 metoxymetyl clorua (278 g,
3,46 mol) dugc bd sung. B sung nho giot natri iodua (39 g, 0,15 mol) va
tetrabutylamoni bromua (223 g, 0,69 mol). Dung dich natri hydroxit dugc hoa tan
trong nude (100 ml) duoge bd sung trong 30 phit, sau d6 duoc khudy & nhiét do
phong trong 10 gi¢. Phan tng dugc dimg lai d& bd sung nude, rdi tiép d6 16p dung
mdi hiru co dugce tach va duge c¢d dic dudi ap sudt thip. Etyl axetat va nudc duge
bd sung vao cdn c6 dic, va 16p dung moéi hitu co dugce tach, dugce rira b?ing dung
dich natri clorua bdo hoa, dugc séy béng magie sunfat khan, r6i tiép d6 dugc cb dic
dusi ap suit thip dé loai bo dung méi. Hop chit mong mudn (517 g, 86%, chét rin

mau vang) thu duge ma khong can tinh ché thém (517 g, 86%, chét rin mau vang).

'"H NMR (400MHz, CDCL3); 6 8,24(d, J=4,8Hz 1H), 7,87-7,85(m, 2H), 7,53-
7,41(m, 2H), 7,31(t, J=8,0Hz, 1H), 7,12-7,09(m, 1H), 5,30(s, 2H), 4,34(q, J=6,8Hz,
2H), 3,55(s, 3H), 1,38(t, J=6,8Hz, 3H).

Budce 3: Téng hop etyl 6-(metoxymetyl)-5-0xo0-5,6-
dihydrobenzo[h][1,6]naphthyridin-8-cacboxylat

N~ CI O OEt

Hop chét (774 g, 2,22 mol) duoc san Xuét & budce 2 duoc hoa tan trong N,N-
dimetylformamit (4,5 1), roi tiép do tributylphosphin (247 g, 1,23 mol), paladi(II)
axetat (137 g, 0,61 mol) va kali cacbonat (676 g, 4,89 mol) dugc bd sung, sau d6
phan tmg & 120°C trong 1 gid. Nhiét d§ duge ha xubng 60°C, rdi tiép d6 phan tng

dugc dung lai béng nudéce da, sau do loc dé thu duge chit rén. Metanol duoc bd sung
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nho giot vao chét ran thu duoc, sau do khudy trong 1,5 gio, rdi tiép d6 loc dé thu

duoc hop chit mong mudn (308g, 44%, chat ran mau tring).

'H NMR (400MHz, CDCLs); & 9,05(dd, J=2,0Hz, 4,4Hz, 1H), 8,93-8,91(m,
1H), 8,78-8,74(m, 1H), 8,30(s, 1H), 8,05-8,03(m, 1H), 7,59(dd, J=4,4Hz, 8,0Hz,
1H), 5,88(s, 2H), 4,46(q, J=6,8Hz, 2H), 3,50(s, 3H), 1,46(t, J=6,8Hz, 1H).

Buéc 4: Téng  hop etyl  6-(metoxymetyl)-5-oxo0-1,2,3,4,5,6-
hexahydrobenzo[h][1,6]naphthyridin-8-cacboxylat

OEt OEt

Hop chét (257 g, 0,82 mol) duogc san xut & budc 3, tetrahydrofuran (3 1) va
nuée (3 1) duge bd sung 1di tiép d6 10%-paladi (51 g, 20 wt%) duge bd sung. Hon
hop duge khudy dudi didu kién khi hydro (4 bar) trong 3 gi¢. Hon hop dugc loc qua
mang loc xé-lit dé loai b6 paladi, rdi tiép d6 dugc chiét bing diclometan. San phim
chiét dugc 6 dic dudi ap sudt thép, va khi lugng con lai cia diclometan dat dén 2
lit, hexan (3 lit) dugc bd sung, sau d6 khudy trong 1,5 gi. San phdm rin tao ra

duoc loc dé thu dugc hop chdt mong mudn (325 g, 52%, chit rdn mau trang).

'H NMR (400MHz, CDCl); 6 8,22(d, J=12Hz, 1H), 7,86(dd, J=12Hz,
8,4Hz, 1H), 7,49(d, J=8,4Hz, 1H), 5,78(s, 2H), 4,42(q, J=7,2Hz, 2H), 3,49-3 46(m,
1H), 3,43(s, 3H), 2,72(t, J=6,4Hz, 1H), 2,00-1,98(m, 1H), 1,43(t, J=7,2Hz, 3H).

Buéc 5:  Téng hop 8-(hydroxymetyl)-6-(metoxymetyl)-1,2,3,4-
tetrahydrobenzo[h][1,6]naphthyridin-5-(6H)-on

OEt OH

-41-



34598

Bb sung vao hop chit (50 g, 160 mmol) dugc sin xudt & budc 4 véi
tetrahydrofuran (1 1) va metanol (0,3 1), tiép d6 lam lanh v& 0°C. Natri borohydrua
(36g, 96 mmol) duoc bd sung tir tir vao dung dich rdi tiép d6 dung dich duoc khudy
¢ nhiét d6 phong trong 1 gid, sau d6 cho phan tmg & 60°C trong 12 gid. Dung dich
phan tmg dugc 1am lanh vé nhiét do phong, rdi tiép d6 phan tmg duge dung lai bang
nudc, sau d6 dung dich phan tmg dugce trung hoa bang axit clohydric 2N. Dung dich
phan Umg duoc ¢6 dic dudi ap Suét thép, va chit ran duoc loc va duoc ruoa béng
nudc va axeton, qua dé thu dwoc hgp chat mong mubn (44 g, 99 %, chét rin mau

vang).

'H NMR (400MHz, DMSO-d); 6 7,82(d, J=8,0Hz, 1H), 7,41(s, 1H), 7,14(d,
J=8,0Hz, 1H), 7,07(s, 1H), 5,58(s, 2H), 5,34(s, 1H), 4,59(s, 2H), 3,40-3,30(m, 2H),
3,25(s, 3H), 2,50-2,46(m, 2H), 1,83-1,80(m, 2H).

Budc 6: Téng hop 8-(clometyl)-6-(metoxymetyl)-1,2,3,4-
tetrahydrobenzo[h][1,6]naphthyridin-5(6H)-on

@) 0]
N N
H OH H cl

Bd sung vao hop chat (54 mg, 0,19 mmol) duoc san xuit & budc 5 véi
diclometan (5 ml), rdi tiép d6 thionyl clorua (0,028 ml, 0,39 mmol) dwgc bd sung
nho giot tir tir & 0°C. Dung dich dugc khudy & nhiét do phong trong 4 gid. Sau khi
hoan thanh phan ting, diclometan va nuéc & 0°C duoc bd sung vao dung dich phan
mg, dung dich tiép d6 duoc sy bang magie sunfat khan. San phidm thu dwoc dugce
cd dic dudi p sudt thap dé thu dugc hop chit mong mudn (37 mg, hidu suét: 44%,
chit rin mau vang). Hop chit thu duoc duoc sir dung ngay ma khéng can tinh ché

thém trong budc tiép theo.
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'H NMR (400MHz, CD;0D); 6 7,72(d, J=8,Hz, 1H), 7,30(s, 1H), 7,21(dd,
J=8,8Hz, 1,6Hz, 1H), 4,68(s, 2H), 3,41(t, J=54Hz, 2H), 2,59(t, J=6,2Hz, 2H),
1,92-1,88(m, 2H).

Buéc 7: Téng hop 6-(metoxymetyl)-8-{[4-(4-metoxyphenyl)piperazin-1-
yl]metyl}-1,2,3,4-tetrahydrobenzo[h][ 1,6 ]naphthyridin-5(6H)-on

o}

0
| Nigol . HNY | N0 /@/OM‘*
N K/N N (\N
H cl \©\ H N
OMe

Bb sung vao hop chit (100 mg, 0,34 mmol) dugc san xudt & bude voi
metanol (5,0 ml) duge bd sung, 1di tiép d6 1-(4-metoxyphenyl)piperazin (108 mg,
0,41 mmol) va trimetylamin. Hon hop dugc khudy & 80°C trong 24 gid. Sau khi
hoan thanh phén tng, dung dich phan tmg duoc b dic, réi tiép do dugc chiét bang
diclometan, va 16p dung méi hitu co dugc sdy biang magie sunfat khan va dugc co
déc dudi ap sudt thép. Cian thu dugc dugc tinh ché béng sic ky cot (hexan: etyl

axetat =1:9) dé thu dugc hop chit mong muén (115 mg, hiu suét: 75%).

'H NMR(400MHz, CDCl3); § 7,52(s, 1H), 7,41-7,39(m, 1H), 7,26-7,22(m,
1H), 6,91-6,89(m, 2H), 6,85-6,82(m, 2H),5,75(s, 2H), 3,77(s, 3H), 3,67(s, 2H),
3,49-3,43(m, SH), 3,12-3,10(m, 4H), 2,70-2,63(m, 6H),2,10-1,95(m, 2H).

Buéc 8: Téng hop 8-{[4-(4-metoxyphenyl)piperazin-1-yl|metyl}-1,2,3,4-
tetrahydrobenzo[h][ 1,6 naphthyridin-5(6H)-on

o)

0O
| N0 /©/OM6 | NH /@OMe
N N N N

Hop chét (115 mg, 0,26 mmol) dwoc san xudt & budc 7 duge hoa tan trong
diclometan (10 ml), rdi tiép d6 duoc bd sung axit trifloaxetic (2 ml) va dugc lam
néng bing binh ngung hdi luu trong 24 gio. Sau khi hoan thanh phan ung, dung

dich phan tmg dugc chiét béng diclometan, va duogc chiét mot hodc nhiéu 1an bz"mg
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diclometan trong dung dich natri hydro cacbonat bdo hoa. San phdm chiét duogc sdy
béng magie sunfat khan va dugc 6 dic dudi dp sudt thap, va can thu duoc dugc
tinh ché bang sic ky cot (diclometan: metanol =1:9) & thu duoc hop chét mong

mudn (68 mg, hiéu suit: 65%).

'H NMR (400MHz, CDCly); 6 7.40(d, J=8,0Hz, 1H), 7,312(br, 1H), 7,25-
7,20(m, 1H), 6,90(d, J=8,8Hz, 2H), 6,83(d, J=8,8Hz, 2H), 4,99(s, 1H), 3,77(s, 1H),
3,70(s, 2H), 3,49-3,46(m, 2H), 3,14-3,09(m, 6H), 2,73-2,71(m, 4H), 1,98-1,97(m,
2H).

Budc 9: Tdng hop 8-{[4-(4-metoxyphenyl)piperazin-1-yljmetyl}-1,2,3 4-
tetrahydrobenzo[h][1,6]naphthyridin-5(6H)-on dihydroclorua

0 O
l NH /©/OME I NH 2HCl /O/OMG
N N N N

Hop chit (68 mg, 0,17 mmol) duoc sin xuit & bude 8 duge hoa tan trong
metanol (2 ml), rdi tiép d6 dung dich axit clohydric 1,25 M trong metanol (2 ml)
duoc bd sung, sau d6 hdn hop duoc khudy trong 12 gid. Sau khi hoan thanh phan
Ung, dung dich phan tmg dugc ¢6 dic dudi 4p sudt thip dé loai bo dung méi. Tiép
d6, chét rén duoc tao ra bang etyl axetat va duoc loc dé thu dugc hop chat mong

mubn (83 mg, hiéu suét: 100%, chat rén).

'"H NMR (400MHz, DMSO-ds); 6 11,05(s, 1H), 11,1-10,9(br, 1H), 8,34(d,
J=8,4Hz, 1H), 7,84-7,78(m, 1H), 7,75(s, 1H), 7,35(d, J=9,2Hz, 1H), 7,27(d,
J=9,6Hz, 1H), 5,00-4,60(m, 2H), 4,10(s, 3H), 4,04(d, J=13,2Hz, 2H), 3,80-3,74(m,
4H), 3,63-3,58(m, 2H), 3,44-3,41(m, 2H), 2,92-2,88(m, 2H), 2,34-2,32(m, 2H).

Vi du 2: Téng hop 8-{[4-(4-flophenyl)piperazin-1-yl]metyl}-10-metoxy-
1,2,3 4-tetrahydrobenzo[h][ 1,6 Jnaphthyridin-5(6H)-on dihydroclorua

St dung 8-clometyl-10-metoxy-6-metoxymetyl-2,3,4,6-tetrahydro-1 H-
benzo[A][1,6]naphthyridin-5-on va 1-(4-flophenyl)piperazin, hop chét mong mudn
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(17 mg, hiéu sudt: 64%, chét rén mau trang) thu duoc theo cach giéng nhu duge md

ta dvidu 1.

'H NMR(400MHz, DMSO-ds); 6 11,91(br, 1H), 11,66(br, 1H), 7,45(s, 1H),
7,15-6,95(m, SH), 4,40(br, 2H), 4,01(s, 3H), 3,80-3,65(m, 2H), 3,45-3,30(m, 2H),
3,30-3,15(m, 4H), 2,70-2,30(m, 4H), 1,90-1,70(m, 2H).

Vi du 3: Téng hop 10-etoxy-8-{[4-(4-flophenyl)piperazin-1-ylJmetyl} -
1,2,3,4-tetrahydrobenzo[h][1,6naphthyridin-5(6H)-on trihydroclorua

St dung 8-clometyl-10-etoxy-6-metoxymetyl-2,3,4,6-tetrahydro-1H-
benzo[/][1,6]naphthyridin-5-on va 1-(4-flophenyl)piperazin, hop chit (36 mg, 0,07

mmol, 87%) thu duoc theo cach giéng nhu dugc mo6 td & vidu 1.

'H NMR(400MHz, DMSO-ds); 6 11,03(s, 1H), 10,60-10,45(br, 1H), 7,42(s,
1H), 7,12-7,08(m, 2H), 7,04-6,98(m, 2H), 6,88(s, 1H), 4,35(d, J—4,8Hz, 2H)
4,26(q, J=7,0Hz, 2H), 3,73(d, J=12,8Hz, 2H), 3,21-3,17(m, 4H), 3,17-3,06(m, 4H)
1,80-1,70(m, 2H), 1,45(t, J=7,0Hz, 3H).

>

>

Hop chét ctia vi du 4-114 dugc bao ché theo cach gidng nhu duoc md ta & vi

du 1-3, ngoai trir cac chét thay thé duoc thay d6i nhu mé ta trén bang 1 dudi day.

[Bang 1]

Vidu Ciu tric Phé cong hwéng tir hat nhin

'"H NMR (400MHz, DMSO-ds); 5 11,68(br s,
5 1H), 11,53(s, 1H), 8,44(s, 2H), 7,35(s, 1H),
. e e Nﬂ 6,95(s, 1H), 6,76(s, 1H), 4,69(d, J=14.6Hz,
N Sy 2H), 4,32(s, 4H), 3,47(t, J=12,4Hz, 2H),
H N\)
HsCH,CO 3,77(s, 4H), 3,07(s, 2H), 2,51(s, 2H), 1,78(s,
2H), 1,45(t, J=5,3Hz, 3H)

-45-




34598

Vi du

Cau tric

Pho cong hwéng tir hat nhan

H
H3CH,CO

NH 2HCI

N/

'H NMR(400MHz, DMSO-ds); § 12,10-
11,90m, 1H), 11,62(s, 1H), 8,12(d,
J=4,8Hz, 1H), 7,94-7,92(m, 2H), 7,39(s,
1H), 7,27(d, J=8,4Hz, 1H), 7,00-7,69(m,
2H), 4,48-4,45(m, 2H), 4,36-4,31(m, 4H),
3,70-3,60(m, 2H), 3,45-3,30(m, 4H), 3,30-
3,10(m, 2H), 2,50-2,40(m, 2H), 1,85-
1,70(m, 2H), 1,45(t, J=3,8, 3H)

I

N
H

H3CH,CO

NH

'H NMR(400MHz, DMSO-ds); § 11,79(br,
1H), 11,69(br, 1H), 8,55(s, 2H), 7.41(s, 1H).
6,99(s, 1H), 4,62-4,50(m, 2H), 4,39-4,28(m.|
4H), 3,33-3,51(m, 6H), 3,02-3,15(br, 2H),
2,38-2,50(m, 2H), 1,81-1,70(m, 2H), 1,47-
1,44(m, 3H)

N
H

H3CH,CO

NH 3HCI

N/

'"H NMR(400MHz, DMSO-ds); § 11,81(br,
2H), 8,15(s, 1H),7,61(t, J=7.6Hz, 1H),
7,45(s, 1H), 7,02(s, 1H), 7,00(t, J=7,6Hz,
1H), 4,34-433(m, 4H), 4,27(d, J=13,2Hz,
4H), 3,40-331(m, 6H). 3,16-3,11(m, 2H),
1,79(br, 2H), 1,45(t, J=6,6Hz, 3H)

H
H3CH,CO

NH 3HCI

N

N

N/

'"H NMR(400MHz, DMSO-ds); & 11,72(br,
1H), 11,56(s, 1H), 7,62-7,60(m, 1H), 7,24(s,
1H), 6,98-6,95(m, 2H), 6,76-6,71(m, 1H),
4,33-4,22(m, 6H), 3,48-3,37(m, 6H), 3,09(s,
2H), 2,51(s, 2H), 1,77(s, 2H), 1,43(t,
J=5,6Hz, 3H)
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Vidu

Cau tric

Phé cong hwéng tir hat nhan

0]

N
H

H3CH,CO

NH 3HCI N/|

AN

N
NS F

'H NMR (400MHz, DMSO-ds); 6 11,72(s,
1H), 11,65(br , 1H), 8,06(s, 1H), 7,62-
7,57(m, 1H), 7,39(s, 1H), 7,00(s, 2H), 4,04-
431(m, 4H), 3,49-333(m, 6H), 3,20-
3,16(m, 2H), 1,78(s, 2H), 1,44(t, J=6,8Hz,
3H)

10

H
H3CH,CO

NH 3HCI N7 | cl

N

N

'H NMR(400MHz, DMSO-ds); § 10,65(s,
1H), 8,07(d, J=2,0Hz, 1H), 7.83(d,
J=2,0Hz, 1H), 7,79(d, J=2,4Hz, 1H), 7,36(s,
1H), 6,79(s, 1H), 6,62(s, 1H), 4,18(q
J=6,8Hz, 2H), 3.47(s, 2H), 3,45-335(m,
4H), 3,35-325(m, 4H), 2,42(t, J=6,2Hz,
2H), 1,75(t, J=5,4Hz, 2H), 1,41(t, J=6,8Hz,
3H)

11

H3CH,CO

CF4

NH 3HCI N7

N

'"H NMR(400MHz, DMSO-ds); & 11,55(br,
1H), 11,35(s, 1H), 7,84-7.82(m, 1H), 7.32(s.
1H), 7,28-7,21(m, 1H), 7,17(d, J=7,3Hz,
1H), 6,09(s, 1H), 4,42-4,30(m, 6H), 3,45-
3,35(m, 6H), 3,12(s, 2H), 2,51(s, 2H),
1,98(s, 2H), 1,44(t, J=6,3Hz, 3H)

12

| NH

H
H3CH,CO

3HCI N7

N

N

Cl

'H NMR(400MHz, DMSO-ds); & 11,72(br,
1H), 11,20(s, 1H), 8,61(s, 1H), 8,28(s,
1H),7,32(s, 1H), 6,91(s, 1H), 4,34-428(m,
6H), 4,10-4,07(m, 2H), 3,35-321(m, 6H),
2,51(s, 2H), 1,98(s, 2H), 1,50-1,44(m, 3H) |
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Vi du

Cau tric

Phé cong hwéng tir hat nhin

13

H
H3;CH,CO

NH 2HCI

N

N

N/

Cl

'"H NMR(400MHz, DMSO-ds); & 11,19,
1H), 11,10-11,00(m, 1H), 8,18(s, 1H),
7,72(d, J=8,8Hz, 1H), 7,16(s, 1H), 6,98(d,
J=9,2Hz, 1H), 6,87(s, 1H), 4,36-4,26(m,
4H), 3,35-3,29(m, 6H), 3,20-3,00(m, 4H),
2,50-2,40(m, 2H), 1,80-1,70(m, 2H), 1,45(t,
J=7,0Hz, 3H)

14

I

N
H

H3CH,CO

NH 3HCI

N/
S

{J

Cl

'"H NMR(400MHz, DMSO-ds); ¢ 11,49(br,
1H), 11,25(s, 1H), 7,64(t, J=7,3Hz, 1H),
726(s, 1H), 6,89-6,87(m, 2H), 6,78(d,
J=6,8Hz, 1H), 4,31-429(m, 6H), 3.44-
3,35(m, 6H), 3,10(s, 2H), 2,51(s, 2H),
1,77(s, 2H), 1,44(t, J=6,3Hz, 3H)

15

H
H3CH,CO

NH 3HCI

N/

N

N

Cl

'"H NMR(400MHz, CD;OD); & 8,23(dd,
J=4,8, 12Hz, 1H), 7,83(dd, J=8,0, 1,6Hz,
1H), 736(s, 1H), 7,31(s, 1H), 7,08(q,
J=2,8Hz, 1H), 4,52(s, 2H), 4,47(q, J=6,8Hz,
2H), 4,00(br, 2H), 3,60(t, J=5,6Hz, 4H),
3,43(br, 4H), 2,72(t, J=6,8Hz, 2H), 2,00-
1,96(m, 2H), 1,58(t, J=6,8Hz, 3H)

16

N
H

H3;CH,CO

O
NH 3HCI

U

N/
X

Br

'H NMR(400MHz, DMSO-ds); & 11.49(s,
1H), 10.87(br . 1H), 823(s, 1H), 8.12(s.
1H), 7,80(dd, J=6,8, 1,9Hz, 1H), 7,54(d,
J=83Hz, 1H), 7,19(s, 1H), 4,36-4,24(m,
6H), 3,38-3,22(m, 6H), 3,11(s, 2H), 2,51(s,
2H), 1,78(s, 2H), 1,45(t, J=6,8Hz, 3H)
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17

N
HsCH,CO

NH 2HCI N7 |

N\

N

'H NMR(400MHz, DMSO-ds);  11,71(s,
1H), 11,59(br , 1H), 8,14(s, 1H), 7.81(s,
1H), 7,39(s, 1H), 7,15(s, 1H), 7,04(s, 1H),
4,39(s, 2H), 4,34-4,33(m, 4H), 3,38-3,34(m,
6H), 2,28(s, 3H), 1,77(s, 2H), 1,44(t,
J=6,3Hz, 3H)

18

o)
I

H
H3;CH,CO

NH 2HCI

o
N NS

N

'H NMR (400MHz, DMSO-dj); 5 11,73(br,

1H), 11,55(s, 1H), 8,62(s, 1H), 8,39(br s,
1H), 8,07(d, J=8,7Hz, 1H), 7,35(s, 1H),
7,02(d, J=8,7Hz, 1H), 6,94(s, 1H), 4,32-
426(m, 6H), 3,49-346(m, 2H), 3,36-
3,33(m, 4H), 3,11-3,08(m, 2H), 2,76(s, 3H),
2,37-2,32(m, 2H), 1,77(s, 2H), 1,44(,
J=6,8Hz, 3H)

19

'"H NMR(400MHz, DMSO-ds); § 12,11(br,
1H), 12,02(s, 1H), 8,62(s, 1H), 8,16(d,
J=8,3Hz, 1H), 7,49(s, 1H), 7,10(d, J=8 3Hz,
1H), 7,05(s, 1H), 4,55-4,52(m, 4H), 437-
4,25(m, 6H), 3,59-3,56(m, 2), 3,41-3,14(m,
8H), 1,79(s, 2H), 1,45(t, J=6,1Hz, 3H),
1,10(t, J=7,0Hz, 3H)

20

'"H NMR(400MHz, DMSO-ds); & 11,76(br,
1H), 11,55(s, 1H), 8,67(s, 1H), 8,06-8,04(m,
1H), 7,36(s, 1H), 7,00(d, J=8,7Hz, 1H),
6,94(s, 1H), 4,45-4,48(m, 2H), 4,33-4,25(m,
4H), 3,51-3,49(m, 2H), 3,37-3,33(m, 4H),
3.11-3,08(m, 2H), 177, 2H), 144(t,
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J=6,83Hz, 3H), 0,69(s, 2H), 0,67(s, 2H),
0,55(s, 1H)

21

N
H

H3CH,CO

NH

s

2

'H NMR(400MHz, DMSO-ds); & 11,90-
11,70(m, 2H), 7,44(s, 1H), 7,29(s, 1H),
7,27(s, 1H), 7,01-6,98(m, 3H), 4,80-4,10 (m,
6H), 3,80(d, J=12,0Hz, 2H), 3,40-3,17(m,
6H), 2,60-2,40(m, 2H), 1,85-1,17(m, 2H),
1,52-1,40(m, 3H)

22

3HCI /©/B
N

N

=

'"H NMR(400MHz, DMSO-ds); & 11,50(s,
2H), 7,41(s, 1H), 7,39(s, 1H), 7,34(s, 1H),
6,95-6,93(m, 3H), 4,52-4,29(m, 6H), 3,80(d,
J=12,4Hz, 2H), 3,37-3,14(m, GH), 2,50-
2,47(m, 2H), 1,80-1,70(m, 2H), 144(,
J=7,0Hz, 3H)

23

H3CH,CO

'"H NMR(400MHz, DMSO-ds); & 10,66(s,
1H), 7,78(d, J=8,7Hz, 1H), 7,58(d,
J=8,7Hz, 1H), 7,36(s, 1H), 7,02(d, J=8,7Hz,
1H), 6,98(d, J=8,7Hz, 1H), 6,79(s, 1H),
6,26(s, 1H), 4,24-4,15(m, 6H), 3,48(s, 2H),
3,17(d, J=8,3Hz, 2H), 2,42(t, J=5,8Hz, 2H),
1,75(s, 2H), 1,41(t, J=6,8Hz, 3H)
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24

N
H

H3CH,CO

2HCI
NH F CN

J

'"H NMR(400MHz, DMSO-ds); § 11,59(br,
1H), 11,38(s, 1H), 7,79(d, J=13,1Hz, 1H),
7,63(d, J=8,3Hz, 1H), 7,31(s, 1H), 7.21(d,
J=8,5Hz, 1H), 6,93(s, 1H), 4,36-4,29(m,
6H), 3,70-3,67(m, 2H), 3,43-3,36(m, 6H),
3,24(s, 2H), 1,76(s, 2H), 1,44(t, J=6,5Hz,
3H)

25

H
H3CH,CO

2HCI ¢
’ c

)8
N

N

'H NMR(400MHz, DMSO-ds); & 11,60(br,
1H), 11,40(s, 1H), 7,81(d, J=13,3Hz, 1H),
7,66(d, J=8,5Hz, 1H), 7,31(s, 1H), 7,24(d,
J=8,5Hz, 1H), 6,93(s, 1H), 4,33-4,29(m,
6H), 3,71-3,62(m, 2H), 3,43-3,36(m, 6H),
3,22(s, 2H), 1,76(s, 2H), 1,45(t, J=6,7Hz,
3H)

26

H
H3CH,CO

2HCI

NﬁN

NH CN

'"H NMR(400MHz, DMSO-dq); & 11,43(br,
1H), 11,41(s, 1H), 7,96(s, 1H), 7,64-7,62(m,
2H), 7,35(s, 1H), 7,15(d, J=8,3Hz, 1H),
6,95(s, 1H), 4,38(s, 2H), 4,32(d, J=6,8Hz,
2H), 3,67-3,64(m, 2H), 3,38-3,23(m, 10H),
2,31(s, 2H), 2,27(s, 3H), 1,77(s, 2H), 1,44(t,
J=6,8Hz, 3H)

27

H
H3;CH,CO

2HCI
NH

o

N

'"H NMR(400MHz, DMSO-ds); o 11,30(s,
1H), 11,09(s, 1H), 7,25(s, 1H), 7,07-6,93(m,
4H), 436(s, 2H), 4,29(d, J=7,2Hz, 1H),
3,35-3,32(m, 4H), 330-3,18(m, 2H),
3,12(br, 4H), 2,50-2,46(m, 2H), 2,26(s, 3H),
1,80-1,70(m, 2H), 1,45(t, J=6,6Hz, 3H)
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28

I

N

H
H3CH,CO

2HCI F ; CN

N
NS F

'"H NMR(400MHz, DMSO-ds); & 11,28(br,
2H), 7,78(s, 1H), 7,75(s, 1H), 7,24(s, 1H),
6,91(s, 1H), 4,35(br, 2H), 4,29(q, J=6,8Hz,
2H), 3,60-3,40(m, 6H), 3,40-3,30(m, 2H),
2,55-2,40(m, 4H), 1,80-1,70(m, 2H), 1,44(,
J=6,8Hz, 3H)

29

0 3HCI "
sV e
N

H
H;CH,CO

J

'H NMR(400MHz, DMSO-ds); & 11,62(br,
IH), 11,15(s, 1H), 7.78(d, J=8,7Hz, 1H),
7,19(d, J=8,7Hz, 1H), 7,03(s, 1H), 6,92(d,
J=8,7Hz, 1H), 6,86(s, 1H), 4,32-4,27(m,
6H), 4,13-4,01(m, 2H), 3,43-3,34(m, 6H),
3,16(s, 2H), 1,76(s, 2H), 1,44(t, J=6,8Hz,
3H)

30

H
H3CH,CO

o]

@)
SUDNes S
N N

N

'"H NMR(400MHz, DMSO-ds); § 10,64(s,
1H), 8,14(s, 1H), 7,69(d, J=8,8Hz, 2H),
7,35(s, 1H), 6,92(d, J=8,8Hz, 2H), 6,78(s.
1H), 6,61(s, 1H), 4,16(q, J=7,2Hz, 2H),
4,08-4,07(m, 2H),3,24-3,15(m, 8H), 2,41,
J=5,6Hz, 2H), 1,74(br, 2H), 1,56(s, 2H),
1,40(t, J=6,8Hz, 3H), 1,07(t, J=7,6Hz, 3H)

31

|

H
H3CH,CO

0 F O
Ny 2HC! /@/M\”/
N N

N_

'H NMR(400MHz, DMSO-ds); & 11,86-
11,75(m, 1H), 11,52(s, 1H), 7.84(s, 1H),
7,60(t, 1H, 8,4), 7,41(s, 1H), 7,00-6,97(m,
1H), 6,86-6,78(m, 1H), 4,36-4,32(m, 4H),
3,38-3,30(m, 4H), 3,15 (s, 3H), 2,80-2,70(m,
2H), 2,60-2,40(m, 4H), 2,35-2,34(m, 2H),
1,85-1,75(m, 2H), 1.45(t, J=6,2Hz, 3H)
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32

0 F O
M 2HCI /@AH ~
HsCH,CO

'H NMR(400MHz, DMSO-ds); & 11,55-
11,40(br, 1H), 11,30(s, 1H), 7,89-7,81(m,
2H), 7,32(s, 1H), 6,93(s, 1H), 6,83-6,80(m,
1H), 4,35-4,30(m, 4H), 3,36-3,17(m, 6H),
2,81(t, J=62Hz, 2h), 2.5(br, 4H), 1.85-
1,70(m, 2H), 1,50-1,40(m, 3H), 1,15(t,
J=7,0Hz, 3H)

33

'H NMR(400MHz, DMSO-ds);d 11,32,
1H), 8,51(s, 1H), 7,90(s, 1H), 7,83(d,
J=8,3Hz, 1H), 7,28(s, 1H), 7,30(d, J=8,3Hz,
1H), 6,95(s, 1H), 4,39(s, 2H), 4.33(d,
J=6,8Hz, 2H), 3,52-3.41(m, 4H), 3,41-
3,33(m, 6H), 3,26-3,24(m, 4H), 2,75(s, 3H),
1,77(s, 2H), 1,45(t, J=6,8Hz, 3H) \

34

H3CH,CO

0
2HCI
| NH cl NA
N N
BOYS

'"H NMR(400MHz, DMSO-ds); & 11,65(br,
1H), 11,54(s, 1H), 8,49(s, 1H), 7,90(s, 1H),
7,80(d, J=7,8Hz, 1H), 7,39(s, 1H), 7,24(d,
J=8,3Hz, 1H), 6,99(s, 2H), 4,40(s, 2H),
4,33(s, 2H), 3,49(d, J=9,7Hz, 2H), 3,37-
327(m, 8H), 2,82(s, 1H), 1,77(s, 2H),
1,44(t, J=6,8Hz, 3H), 0,68(s, 2H), 0,55(s,
2H)

35

o 2HCI o
NH c N~
| H
YL O
co

H,

'"H NMR(400MHz, DMSO-ds);  11,34(s,
1H), 8,51(s. 1H), 7.90(s, 1H), 7.82(d.
J=8,3Hz, 1H), 7,28(s, 1H), 7,26(d, /=8 3Hz,
1H), 6,95(s, 1H), 4,39(s, 2H), 4,31(d,
J=6,8Hz, 2H), 3,56-3,45(m, 4H), 3,40-
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3,36(m, 6H), 3,26-3,24(m, 4H), 2,75(s, 3H),
1,77(s, 2H), 1,44(t, J=6,8Hz, 3H)

36

H3CH,CO

2HCI
NH

zi

O
I=
\

'H NMR(400MHz, DMSO-dy)); 6 11,50,
1H), 11,44(br s, 1H), 8,33(d, J=3,9Hz,
1H),7,68(s, 1H), 7,66(d, J=8,7Hz, 1H),
7,37(s, 1H), 7,06(d, J=7,8Hz, 1H), 6,98(s,
IH), 4.38(s, 2H), 4,34-4.29(m. 8H), 2.74(s,
3H), 227(s, 3H), 1,77(s, 2H), 1,45(t,
J=6,8Hz, 3H)

37

N
H

H3CH,CO

o}
g 2HC! jij/l
N

N

NS
H

'H NMR(400MHz, DMSO-ds); & 11,58,
2H), 8,36(s, 1H), 7,68-7,65(m, 2H), 7,42(s,
1H), 7,05(d, J=7,8Hz, 1H), 7,00(s, 1H),
4,39(s, 2H), 4,34-4,32(m, 2H), 3,56-3,33(m,
10H), 2,27(s, 3H), 1,77(s, 2H), 1,45(s, 3H),
1,10(s, 3H)

38

H3CH,CO

NH 2HCI

%

AN

Iz

'H NMR(400MHz, DMSO-ds); & 11,32(s,
2H), 11,22(br , 1H), 8,31(s,1H), 7,66(s, 1H),
7,63(s, 1H), 7,28(s, 1H), 7,05(d, J=83Hz,
IH), 694(s, 1H), 4,37(s, 2H), 432(d,
J=69Hz, 2H), 3,49-345(m, 2H), 338-
3,19(m, 8H), 2,81(s, 1H), 2,26(s, 3H),
1,76(s, 2H), 1,44(t, J=6,8Hz, 3H), 0,67(d,
J=6,8Hz, 2H), 0,53(s, 2H)
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Vidu Ciu triic Pho cong hwéng tir hat nhan
'H NMR(400MHz, DMSO-ds); 6 11,21(br,
2H), 8,13(d, J=4,0Hz, 1H), 7,80-7,65(m,
% TN 2HOL N7 l 1H), 7,16(s, 1H), 7,10-7,00(m, 1H), 6,87,
N N 1H), 6,90-6,80(m, 1H), 4,40-4,20(m, 4H),
HsCO N 3,95(s, 3H), 3,45-3,25(m, 4H), 3,20-3,05(m,
2H), 2,55-2,40(m, 4H), 1,80-1,70(m, 2H)
'H NMR(400MHz, DMSO-ds); 6 11,72(br,
2H), 8,13(d, J=52Hz, 1 H), 7,75(d,
J=6,8Hz, 1H), 7,40(s, 1H), 7,12(t, J=7,2 Hz,
40 [ n e N\/ | [1H), 7,01(s, 1H), 4,60-4,10(m, 6H), 3,98(s,
HE:O NJ 3H), 3,70-3,60(m, 2H), 3,60-3,40(m, 2H),
3,40-3,20(m, 4H), 2,26(s, 3H), 1,80-1,70(m,
2H)
'H NMR(400MHz, DMSO-ds); 6 11,68(br,
2H), 8,17(d, J=52Hz, 1 H), 7,72(d,
a TONH 3O NP FU=6,9Hz, 1H), 7,40(s, 1H), 7,12(t, J=7,2 Hz,
N ( JN N 1H), 7,01(s, 1H), 4,64-4,07(m, 6H), 3,99,
H3CO 3H), 3,73-3,24(m, 2H), 3,63-3,41(m, 2H),
3,42-3,22(m, 4H), 1,81-1,73(m, 2H)
'H NMR(400MHz, DMSO-dy); § 12,02(br,
2H), 7,70-7,60(m, 2H), 7,55-7,40(br, 1H),
42 e OCN 7,10-6,95(m, 3H), 4,39(br, 2H), 4,30-
cho NJ 3,90(m, 9H), 3,50-3,20(m, 4H), 3,20-

3,10(m, 2H), 1,85-1,70(m, 2H)
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'H NMR(400MHz, DMSO-ds); § 12,09(br,
o 1H), 11,74(br, 1H), 7,50(s, 1H), 7,09(s, 1H),
3 ONH 2HCl UF 7,05-6,90(m, 3H), 4,37(br, 2H), 3,96(s, 3H),
N ( J 3,40-3,30(m, 2H), 3,25-3,10(m, 4H), 3,10-
H3CO 2,95(m, 4H), 245-2,40(m, 2H), 1,80-

1,65(m, 2H)

44

0
N N
H

H5CO N

'H NMR(400MHz, CD30D); 6 7,53-7,51(m,
2H), 7,37-7,34(m, 2H), 7,18-7,16(m, 1H),
4,63(S, 2H),4,13(s, 3H), 3,61-3,55(m, 4H),
3,46-3,27(m, 2H), 2,72-2,67(m, 2H), 2,34(S,
3H), 2,05-1,90(m, 2H)

45

0
| 7
N (\N
H
HsCO N

'"H NMR(400MHz, DMSO-dp); o 10,68(br,
1H), 7,70(d, J=13,2Hz, 1H), 7,57(d,
J=8,4Hz, 1H), 7,42(s, 1H), 7,12(t, J=8,8Hz,
1H), 6,79(s, 1H), 6,61(s, 1H), 4,07(s, 3H),
3.88(br, 2H), 3,45-325(m, 6H), 3,25-
3,15(m, 4H), 2,45-2,35(m, 2H), 1,80-
1,70(m, 2H)

46

2HCI
F
o CN
N N
F
HsCO N

'"H NMR(400MHz, DMSO-ds): 6 11,89(br,
1H), 11,81(s, 1H), 7,77(s, 1H), 7,74(s, 1H),
7,45(s, 1H), 7,04(s, 1H), 4,40(br, 2H),
4,00(s, 3H), 3,80-3,60(m, 2H), 3,60-3,25(m,
6H), 3,30-3,10(m, 2H), 2,55-2,45(m, 4H),
1,77(m, 2H)
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'"H NMR(400MHz, DMSO-ds); & 11,74(br,

1H), 11,53(br, 1H), 7,69(t, J=8,8 Hz, 1H),
_ |

o 7,33 (s, 1H), 7,07(d, J=14Hz, 1H), 7,00-
NH  2HCI CN
47 |
N N

6,90(m, 2H), 4,35(br, 2H), 4,15-4,05(m,
H:*Co N 2H), 3,98(s, 3H), 3,90-3,60(m, 2H), 3,20-
3,10(m, 4H), 2,65-2,45(m, 4H), 1,80-

1,70(m, 2H)

"H NMR(400MHz, DMSO-ds); & 11,76(br,
1H), 11,37(br, 1H), 8,06(d, J=8,4Hz, 1H),
0 o 159, J-84Hz, 1H 748(s, 1H), 7,15-
48 | NH Q/ 7,05(m, 2H), 7,05-6,95(m, 2H), 4,44(br,

N NJ 2H), 3,75-3,65(m, 2H), 3,40-3,30(m, 2H),
3,30-3,10(m, 4H), 2,60-2,45(m, 4H), 1,85-
1,75(m, 2H)

'"H NMR(400MHz, DMSO-dq); & 11,44(br,
1H), 11,00(br, 1H), 7,97(d, J=8,4Hz, 1H),
0 751(d, J=8,4Hz, 1H), 7.40(s, 1H). 7.10-

2HCI F |
49 | NH U 6,95(m, 3H), 4.44(d, J=4,0 Hz, 2H), 4.20-

b @' 3,80(m, 2H), 3,30-3,20(m, 2H), 3,15-
3,00(m, 4H), 2,60-2,40(m, 4H), 2,25(s, 3H),
1,90-1,70(m, 2H)

'H NMR(400MHz, CDsOD); & 8,15(d,
J=84Hz, 1H), 7,88(S, 1H), 7,67(d,
HCI F CN \J=84Hz, 1H), 745-7,43(m, 2H), 7.15-
N U 7,11(m, 1H), 4,57(S, 2H), 3,72(d, J=12,0Hz,

N 2H), 3,65-3,48(m, 4H). 3,53-324(m, 4H),
2,70-2,68(m, 2H), 1,97-1,96(m, 2H)
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'H NMR(400MHz, CD;OD); § 8,17(d,
. J=8,4Hz, 1H), 7,86(s, 1H), 7.83(s, 1H),
o e 2HCI ¢ CN|7,68(d, J=8,4Hz, 2H), 7,30(d, J=8,4Hz
y N 1H), 4,62(s, 2H), 3,70-3,56(m, 4H), 3,46(t,
N J=10,8Hz, 2H), 3,34-3,25(m, 4H), 2,74(t,
J=5,8Hz, 2H), 2,03-2,00(m, 2H)
'H NMR(400MHz, CD;OD); & 7,92(d,
o J=20Hz, 1H), 7,72(d, J=84Hz, 1H),
5 S 2HCl BrUCN 7,65(dd, J=8,4, 2,0Hz, 1H), 7,30(s, 1H),
y N 7,24-7,19(m, 2H), 3,67(s, 2H), 3,43,
N J=3,4Hz, 2H), 3,17(br, 4H), 2,69(br, 4H),
2,61(t, J=6,4Hz, 2H), 1,93(t, J=5,6Hz, 2H)
'"H NMR(400MHz, CD;0D): 6 7,46-7,44(m,
. 2H), 7.07(d, J=92Hz, 1H), 685(s. 1H),
53 o 2 UCN 6,77(s, 1H), 3,94(s, 3H), 3,58(s, 2H), 3,38-
N N 3,36(m, 2H), 2,99(br, 4H), 2,63(br, 4H),
N 2,55(t, J=6,2Hz, 2H), 2,27(s, 3H), 1,85-
1,82(m, 2H)
'H NMR(400MHz, DMSO-ds); & 11,08(s,
L oy T 10.73(br, 1H), 7.87(d, J=8,8Hz, 1H),
54 | 737-735(m, 3H), 7,30(s, 1H), 7,01(d,
N @ J=8.0Hz, 1H), 4.39(s, 1H), 3.82(s, 3H).

3,66-3,05(m, 12H), 1,82-1,70(m, 2H)

|
{
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1H), 3,52(s, 2H), 3,50-3,30(m, 4H), 3,12-

Vi du Céu tric Phé cong hwéng tir hat nhan
'H NMR(400MHz, DMSO-ds); 6 10,99(s,
1H), 7,06-7,02(m, 2H), 6,95-6,92(m, 2H),
(0]
55 2O R : (/6,84(d, J=14,4Hz, 1H), 6,54(d, J=13,2Hz,
N

3,02(m, 2H), 2,72-2,65(m 2H), 2,60-2,38(m,
4H), 2,38-2,30(m, 2H), 1,80-1,70(m, 2H)

56

'H NMR(400MHz, DMSO-ds); § 11,19,
1H), 10,73(br, 1H), 7,94(s, 1H), 7.90-
7,85(m, 2H), 7,37(d, J=8,6Hz, 1H), 7,29(s,
1H), 7,25(d, J=8,6Hz, 1H), 4,42(br, 2H),
3,42-3,15(m, 12H), 2,57(s, 3H), 1,78(br, 2H)

'H NMR(400MHz, DMSO-ds); 6 11,47,
1H), 11,38(br , 1H), 7,98(s, 1H), 7.83(s,

2HCI NG
57 NH ]@L 1H), 7,53(s, 1H), 7,40(s, 2H), 7,14(s, 2H),
N O F17,00(s, 1H), 4,42(s, 2H), 3,64-3,62(m, 2H),
3,40-3,23(m, 10H), 1,80(s, 2H)
'H NMR(400MHz, CD:OD); § 8,15(d,
Q - - J=8,4Hz, 1H), 7.82(s, 1H), 7.64(d, J=8.4Hz.
58 NH ji;( 1H), 7,44 (s, 1H), 7.42(s, 1H), 4,57(s, 2H).,
N @ I 3,60-3,50(m, 8H), 3,37-2,27(m, 2H), 2,71(t,
J=5,8Hz, 2H), 2,00-1,98(m, 2H)
'H NMR(400MHz, DMSO-ds); § 11,26(s,
o 2H), 8,10-8,00(m, 2H), 7,94(d, J=8,4Hz,
59 N 2HC F]@Noz 2H), 7,47(d, J=8,8Hz, 1H), 7.35(s, 1H),
N O 7,28-7,24(m, 1H), 4,42(s, 2H), 3,87-3,79(m,

4H), 3,50-3,20(m, 6H), 2,50-2,47(m, 2H),
1,82-1,79(m, 2H) |
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Vidu

Cau tric

Phé cong hudéng tir hat nhin

60

'"H NMR(400MHz, DMSO-ds); & 11,38(br,
2H), 7,95(d, J=8,4Hz, 1H), 7,69(t, J=8,4Hz,
1H), 7,48(d, J=8,4 Hz, 1H), 7,34(s, 1H),
7,06(d, J=13,6Hz, 1H), 6,92(dd, J=9,2Hz,
1,6Hz, 1H), 4,39(br, 2H), 4,18-4,05(m, 2H),
3,48-3,25(m, 4H), 3,20-3,05(m, 2H), 2,50-
2,40(m, 4H), 1,85-1,70(m, 2H)

61

'H NMR(400MHz, DMSO-d); & 11,38-
11,31(m, 2H), 7,95(d, J=8,3Hz, 1H), 7,76(d,
J=8,3Hz, 1H), 7,47(d, J=8,3Hz,1H), 7,32(s,
1H), 7,26(s, 1H), 7,05(d, J=8,7Hz, 1H),
4,38(s, 2H), 4,15(d, J=13,6Hz, 2H), 3,43-
3,29(m, 6H), 3,16-3,04(m, 4H), 1,80(s, 2H)

62

2HCI CN

| NH

'"H NMR(400MHz, DMSO-ds); § 11,18(s.
1H), 11,10-10,95(br, 1H), 7,93-7,88(m, 2H),
7.39-7,36(m, 2H), 7.30-7.27(m, 2H), 4,37(s,
2H), 4,21(d, J=13,6Hz, 2H), 3,41-3,01(m,
4H), 3,14-3,12(m, 2H), 2,50(br, 4H), 1,79-
1,78(m, 2H)

63

O
CN
| NH 2HCI /[f:j/
N N

'"H NMR(400MHz, DMSO-ds); & 11,24(s,
1H), 11,01(m, 1H), 7,91(d, J=8,0Hz, 1H),
7,58(d, J=8,4Hz, 1H), 7,48-7,36(m, 1H),
7,30(s, 1H), 7,01(s, 1H), 6,91(d, J=8,8Hz,
IH). 4.40-4,39(m2H). 4.08-4,01(m, 2H),
3,80-3,50(m, 2H), 3,32-3,25(m, 4H). 3.16-
3,11(m, 2H), 2,50-2,47(m, 2H), 2,40(S, 3H),
1,85-1,75(m, 2H)
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Vidu

Cau tric

Pho cong hwéng tir hat nhan

64

Iz

0
NH 2HCI @JLN/\
H
(N

N

'H NMR 400MHz, DMSO-ds); 6 11,27(s,
1H), 10.82(br , 1H), 8,34(s, 1H), 7,94(d.
J=83Hz, 1H), 7,68-7,65(m, 2H), 7,46(d,
J=8,3Hz, 1H), 7,35(s, 1H), 7,06(d, J=8,3Hz,
1H), 4.44(s, 2H), 3,38-3,23(m, SH), 3,12-
3,06(m, 2H), 2.27(s, 3H), 1,80(s, 2H),
1,09(t, J=7,0Hz, 3H)

65

Iz

2HCI

»

NH

Iz

'H NMR(400MHz, DMSO-ds); & 11,37,
1H), 11,10(br , 1H), 8,32(s, 1H), 7,97(d,
J=7.8Hz, 1H), 7,66-7,63(m, 2H), 7,52(d,
J=7,8Hz, 1H), 7,39(s, 1H), 7,04(d, J=8 3Hz,
1H), 4,44(s, 2H), 3,33-3,22(m, 8H), 3,16-
3,13(m, 2H), 2,80(s, 1H), 2.27(s, 3H),
1,80(s, 2H), 0,66(d, J=5,8Hz, 3H), 0,54(s,
2H)

66

Iz

NH

Iz

o)
2HCI Fji)/l
(N

N_

'H NMR(400MHz, DMSO-ds); § 11,14(s,
1H), 10,55(m, 1H), 8,43-8,34(m, 1H), 7,66-
7,62(m, 2H), 7,36-7,31(m, 1H), 7,14-,12(m,
1H), 4,43(S, 2H), 3,41-3,16(m, 10H), 2,75(s,
3H), 2,50-2,46(m, 2H), 1,22-1,20(m, 2H)

67

Iz

o)
H
N

N

'"H NMR(400MHz, DMSO-ds); o 11.41(s.
1H), 11,26(br s, 1H), 8,47(s, 1H), 7.97(s.
1H), 7,66-7,63(m, 2H), 7,51(s, 1H), 7,39,
1H), 7,13(s, 1H), 4,43(s, 2H), 3,58(s, 2H),
3,34-3,16(m, 8H), 1,80(s, 2H), 1,09(s, 3H)
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Vidu Céu tric Phé cong hwéng tir hat nhan

'H NMR(400MHz, DMSO-dg); & 11,33(s,
1H), 11,10-11,00(m, 1H), 7,94(d, J=8 41Tz,
\ 2HC F wa\ 1H), 7,51-7,44(m, 1H), 7,37(s, 1H), 7.25-
N O 17,00(m, 3H), 4,42(s, 2H), 3,96-3,82(m, 2H),
N 3,47-3,12(m, 10H), 2,60-2,40(m, 2H), 1,90-
1,75(m, 2H), 1,06(t, J=7,6Hz, 3H)

68

Iz

'H NMR(400MHz, CD;OD); & 8.17(d,
J=8,0Hz, 1H), 7,90(s, 1H), 7,69(d, J=8,4Hz,
o) 0 1H), 7,57-7,49(m, 2H), 7,08-7,04(m, 1H),
2HCI F /A
69 | NH N [4,58(s, 1H), 3,67-3,64(m, 2H), 3,54(s, 4H),
N N
H NQ 3,40-3,38(m, 2H), 2,75-2,69(m, 3H), 1,96-
1,94(m, 2H), 0,74-0,71(m, 2H), 0,56-
0,55(m, 2H)

'"H NMR(400MHz, DMSO-ds); & 11,18(s,
1H), 10,62(br , 1H), 8,50(s, 1H), 7.91-

0 oG O 17,89(m, 2H), 7,81(d, J=8,3Hz, 1H), 7,39(d,
Cl ~
70 | NH KJ/U\H J=8,3Hz, 1H), 7,33(s, 1H), 7,26(d, J=8,7Hz,
N N
H ,\(\) 1H), 4,46(s, 2H), 3,57-3,53(m, 2H), 3.49-

343(m, 2H), 3,41-3,23(m, 8H), 3.13-
3,10(m, 2H), 2,76(s, 3H), 1,79(s, 2H)

'H NMR(400MHz, DMSO-ds); § 11,17(s,
1H), 10,66(br , 1H), 8,51(s, 1H), 7,94-

o o 7,89(m, 2H), 7,82(d, J=8,3Hz, 1H), 7,39(d,

NH 2HCI NN
71 N | ~ H |J=7,8Hz, 1H), 7,33(s, 1H), 7,25(d, J=8,3Hz,
H N 1H), 4,46(s, 2H), 3,52-3,49(m, 2H), 3,43-

341(m, 2H), 3,32-3.24(m, 8H), 3,16-|
3.14(m, 2H), 1,80(s, 2H). 1.09(t, J=7,0Hz,
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Phé cong hwéng tir hat nhin

3H)

72

Iz

NH

2HCI I

$

A

Iz

'H NMR(400MHz, DMSO-ds):3 11.16(s,
IH), 10,65(s, 1H), 847(d, J~4.0Hz, 1H),
7,90(s, 1H), 7,79(d, J=9,6Hz, 1H), 7.38(d.,
J=8,4Hz, 1H), 7,32(s, 1H), 7,24(d, J=8 8Hz,
1H), 4,45(s, 2H), 3,51(d, J=11,6Hz, 2H),
3,42(d, J=11,6Hz, 2H), 3,32(s, 2H), 3,26(d,
J=10,0Hz, 2H), 3,16-3,10(m, 3H), 2,84-
281(m, 1H), 2,50-2,45(m, 2H), 1,60-
1,90(m, 2H), 0,71-0,67(m, 2H), 0,50-
0,60(m, 2H)

73

Iz

NH

o)
2HCI g,
N

N_J

Ir=z

'"H NMR(400MHz, CDCls); J 8,84(br, 1H),
7,96(d, J=2,0Hz, 1H), 7,66(dd, J=8.0,
2,0Hz, 1H), 7,35(d, J=8,4Hz, 1H), 7,17(d,
J=8,0Hz, 1H), 7,07(s, 1H), 7,04(d, /=8 4Hz,
1H),3,64(s, 2H), 3,46(br, 2H), 3,14-3,13(m,
4H), 2,99(s, 3H), 2,80-2,67(m, 6H), 2,17-
1,96(m, 2H)

74

N

2 2HCI i
H
N

'H NMR(400MHz, DMSO-ds);  11,46(s,
1H), 11,27(br s, 1H), 8,55(t, J=5,1Hz, 1H),
8,09(s, 1H), 7,99(d, J=8,3Hz, 1H), 7,87(d,
J=6,8Hz, 1H), 7,54(d, J=8,3Hz, 1H), 7,42(s,
1H), 7,25(d, J=8,3Hz, 1H), 4.46(s, 2H),
3,48-3,16(m, 14H), 1.80(s, 2H), 1,09(t,
J=7,3Hz, 3H)
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Vidu Céu triic Phé cong huwdéng tir hat nhan

'H NMR(400MHz, DMSO-ds); § 11,12(br,|
1H), 8,48(d, J=3,6Hz, 1H), 8,07(s, 1H),
0 7,89(d, J=8,4Hz,1H), 7,84(d, J=8,8Hz, 1H),
75 | NH Zrct er ﬁ/A 7,32(s, 1H), 7,24(d, J=8,4Hz, 1H), 4,47(s,
H ;O' 2H), 3,39(br, 4H), 3,40-3,30(m, 2H), 2,70-
2,60(m, 2H), 2,5(br, 4H), 1,99(s, 1H), 1,85-
1,70(m, 2H), 0,69-0,67(m, 2H), 0,55(br, 1H)
'H NMR(400MHz, DMSO-ds); & 11,40-
11.30(m, 2H), 7,94(d, J=8,4Hz, 1H). 7.90-
we © 9 /7,80(m, 1H), 7,62-7,57(m, 1H), 7,49(df
76 QA N U=84Hz, 1H), 6,86-6,83(m, 2H), 4,40(s,
N 0 1H), 4,00-3,90(m, 2H), 3,38-3,27(m, 4H),
3,15-3,00(m, 2H), 2,75(s, 3H), 2,50-2,47(m,

4H), 1,90-1,80(m, 2H)
'H NMR(400MHz, DMSO-ds); 6 11,53(s,
1H), 11,39(br , 1H), 8,00(d, J=8,3Hz, 1H),
F o 7,94-7,90(m, 1H), 7,57(d, J=9,2Hz, 1H),
77 | NH 2nel ©A N"17,54(d, J=8,7Hz. 1H), 7,39(s, 1H), 6,86-
H @ 6,82(m, 2H), 4,41(s, 2H), 4,00(d, J=13,1Hz,
1H) 3,34-3,13(m, 12H), 1,80(s, 2H), 1,08(t,

J=7,3Hz, 3H)

'H NMR(400MHz, DMSO-ds); § 11,15(s,
- 1H), 10,69(br, 1H), 7,95(br, 1H), 7,88(d,
s [ 2 @AHA J=80Hz, 1H), 7,50(br, 1H), 7.34(d,
N N J=8,0Hz, 1H), 7,27(s, 1H), 6,83-6,79(m,

N

2H), 4,39(br, 2H), 3,97(d, J=11,2Hz, 2H),
3,34-331(m, 4H), 3,18-3,14(m, 2H),
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Cau tric

Phé cong huéng tir hat nhén

2,65(br, 1H), 1,78(br, 2H), 0,65-0,64(m,
2H), 0,51(br, 2H)

79

N
H

0 F O
s 2HCI /@)Lw/\
N
N/

'"H NMR(400MHz, DMSO-ds); & 11,66(s,
1H), 11,46(br s, 1H), 8,03(d, J=82Hz,
1H),7,57(d, J=8.2Hz, 1H), 7.42(s, 1H),
7,20-7,19(m, 1H), 6,87-6,82(m, 2H), 4.44(s,
2H), 3,93(d, J=11,7Hz, 2H), 3,42-3,14(m,
12H), 1,79(s, 2H), 1,09-1,06(m, 3H)

80

'"H NMR(400MHz, DMSO-ds); ¢ 11,27,
1H), 10,92(br s, 1H), 8,14-8,13(m, 1H),
7,93(d, J=8,7Hz, 1H), 7,43(d, J=83Hz,
1H), 7,34-7,32(m, 2H), 7,03(s, 2H), 6,95(d,
J=8,7Hz, 1H), 440(s, 2H), 3,96(d,
J=10,2Hz, 1H), 3,38-327(m, 4H), 3,23-
3,16(m, 4H), 2,71(s, 3H), 1,80(s, 2H)

81

Iz

Cl O
2HCI

%

INH

>

'"H NMR(400MHz, DMSO-ds); o 1,15(s,
1H), 10,70-10,50(m, 1H), 8,20-8,18(m, 1H),
7,90(d, J=8,8Hz, 1H), 7,35-7,29(m, 2H),
7,04(s, 1H), 6,94(d, J=10,0Hz, 1H), 4,40(s,
2H), 3,96-3,94(m, 2H), 3,35-3,30(m, 4H),
3,22-3,13(m, 6H), 2,50-2,40(m, 2H), 1,85-
1,70(m, 2H), 1,08(t, J=7,0Hz, 3H)

82

o) cl 0
a 2HCI @AH/A
N

N

'"H NMR(400MHz, DMSO-ds); & 11,13(s,
1H), 10,49(br, 1H), 8,25(d, J=4,0Hz, 1H),
7,88(d, J=8,4Hz, 1H), 7,32-7,27(m, 2H),
7,02(s, 1H), 6,92(d, J=7.2Hz, 1H), 4,39(br.
2H), 3,93(d, J=9,6Hz, 4H), 3,33-3,30(m,
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2H), 3,15(br, S5H), 2,75-2,65(m, 2H),
1,78(br, 2H), 0,65-0,64(m, 2H), 0,47(br, 2H)

83

N_/

o)

0 O~
Ay 2 601
N

'"H NMR(400MHz, DMSO-ds); & 11,24(s,
1H), 11,01(m, 1H), 7,91(d, J=8,0Hz, 1H),
7,58(d, J=8,4Hz, 1H), 7,48-7,36(m, 1H),
7,30(s, 1H), 7,01(s, 1H), 6,91(d, J=8,8Hz,
1H), 4,40-4,39(m,2H), 4,21(m, 2H), 4,08-|
4,01(m, 2H), 3,80-3,50(m, 2H), 3,32-
325(m, 4H), 3,16-3,11(m, 2H), 2.50-
247(m, 2H), 1,85-1,75(m, 2H), 1,52(t,
J=6,9Hz, 3H)

84

Iz

NS F

o}
NH 2HCI F NN
H
N

—

'H NMR400MHz, DMSO-dy); & 11,53(s,
1H), 11,39(br, 1H), 8,00(d, J=8,3Hz, 1H),
7,94-7,90(m, 1H), 7,57(d, J=9.2Hz, 1H),
7,54(d, J=8,7Hz, 1H), 7,39, 1H), 6.86-
6,82(m, 2H), 4,41(s, 2H), 4,00(d, J=13,1Hz,
1H) 3,34-3,13(m, 12H), 1,80(s, 2H), 1,08,
J=7,3Hz, 3H)

85

0
NH 2HCI F
N
N

I=z

'"H NMR(400MHz, DMSO-dy); & 11,22(s,
1H), 11,03(br, 1H), 8,48(d, J=3,2Hz, 1H),
7,71(d, J=8,4Hz, 1H), 7,53(d, J=10,0Hz,
IH), 7,44(d, J=8,0Hz, 1H), 7.34(s, 1H),
4,40(s, 2H), 3,57-3,51(m, 4H), 3,41-3,31(m,
6H), 3,19-3,16(m,2H), 2,80-2,79(m, 1H),
1,80-1,70(m, 2H), 0,67(d, J=6,0Hz, 2H),
0,541(s, 2H)
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86

'H NMR(400MHz, DMSO-ds); 6 11,13(s,
1H), 10,75-10,60(br, 1H), 8,15(d, J=4,4Hz,
1H), 7,89(d, J=8,4Hz, 1H), 7,74-7,64(m,
1H), 7,34(d, J=8,0Hz, 1H), 7,28(s, 1H),
7,04-7,70(m, 1H), 6,81-6,80(m, 1H), 4,38(s,
2H), 3,44(br, 4H), 3,32(br, 2H), 2,70-
2,65(m, 2H), 2,50(br, 4H), 2,40-2,30(m, 2H)

87

Iz

NH 2HCI N7

N CFs

N

'H NMR(400MHz, DMSO-ds); 6 11,67(s,
1H), 11,45-1,35(br, 1H), 8,80(d, J=5,2Hz,
1H), 8,34, J=8,4Hz, 1H), 7,83(d,
J=84Hz, 1H), 7,72(s, 1H), 7,66(s, 1H),
7,43(d, J=5,6Hz, 1H), 4,94(d, J=132Hz,
2H), 4,80-4,79(m, 2H), 3,78-3,75(m, 8H),
3,54-3,51(m, 2H), 2,25-2,15(m, 2H)

88

Iz

NH  2HCl N7

N

N

CF;

'H NMR(400MHz, DMSO-ds); 6 11,73(s,
1H), 11,43(br , 1H), 8,55(s, 1H), 8,12(d,
J=78Hz, 1H). 8.04(d, J-8.6Hz, 1H),
7,60(d, J=8,2Hz, 1H), 7,48(s, 1H), 7.30-
727(m, 1H), 4,44(s, 2H), 3,54-3,34(m,
10H), 3,31-3,18(s, 2H), 1,79(s, 2H)

89

NH 2HCI

9

AN

'H NMR(400MHz, DMSO-ds); § 11,19(s,
1H), 10,93(s, 1H), 8,60(s, 1H), 7,98(d,
J=92Hz, 1H), 7,90(d, J=84Hz, 1H),
7,37(d, J=8,4Hz, 1H), 7,28(s, 1H), 7,04(d,
J=92Hz, 1H), 4,56(d, J=13,6Hz, 2H),
4,37(s, 2H), 3,38-3,32(m, 2H), 3,20-3,00(m,
2H), 2,50-2,47(m, 2H), 1,90-1,70(m, 2H)
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90

'H NMR(400MHz, DMSO-ds); & 11,78(br,
1H), 11,67(br, 1H), 8,16(d, J=52Hz, 1H),
8,08(d, J=8,4 Hz, 1H), 7,88(d, J=6,8Hz,
1H), 7.62(d, J=8,0Hz, 1H), 7,49(s, 1H),
7,20(t, J=6,0Hz, 1H), 4,47(br, 2H), 3,80-
3,70(m, 2H), 3,60-3,45(m, 2H), 3.45-
3,25(m, 4H), 2,60-2,45(m, 4H), 2,31(s, 3H),
1,85-1,75(m, 2H)

91

'H NMR(400MHz, DMSO-ds); & 11,78,
1H), 11,36(br , 1H), 8,11(s, 1H), 8,07(d,
J=8,7Hz, 1H), 7,62-7,57(m, 2H), 7,49,
1H), 4,44(s, 2H), 3,44-3,28(m, 12H), 2,25(s,
3H), 1,81(s, 2H)

92

Ir=

NH

'H NMR(400MHz, DMSO-dq); ¢ 12,13(s,
1H), 11,78(br , 1H), 8,47(br, 1H), 8,20(3,‘
1H), 8,16(d, J=8,2Hz, 1H), 7,97(br s, 1H),
7,66(d, J=8,2Hz, 1H), 7,56(s, 1H), 4,43(s,
2H), 3,54-3,25(m, 8H), 3,13-3,09(s, 2H),
2,55(s, 2H), 1,80(s, 2H)

93

I=z

NH

'H NMR(400MHz, DMSO-ds); § 11,36(s,
1H), 11,16(br, 1H), 7.94(d, J=8,2Hz, 1H),
7,66(d, J=9,3Hz, 1H),7,48-7.42(m, 2H),
7,32(s, 1H), 4,44-4,36(m, 4H), 3,43-333(m,
8H), 3,14-3,11(m, 2H), 1,78(s, 2H)
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Vidu

Cau trac

Phé cong hwéng tir hat nhan

94

Iz

C

2Hcl N7

N

N

| NH

Cl

J=12,1Hz, 1H), 3,38-3,18(m, 10H), 1,78(s,

IH NMR(400MHz, DMSO-dg); & 11,28(s,
1H), 10,92(br, 1H), 8,30(s, 1H), 8,12(s, 1H),
7,92(d, J=8,2Hz, 1H), 7,42(d, J=8,6Hz,
1H), 7,33(s, 1H), 4,40(s, 2H), 3,83(d,

2H)

95

HCI i
2
(\N X

N

'H NMR(400MHz, CD;0D); § 8,56(s, 1H),
7,93(d, J=9,0Hz, 1H), 7,74(d, J=82Hz,
1H), 731(s, 1H), 7,24(d, J=82Hz, 1H),
6,81(d, J=9,0Hz, 1H), 3,68(br, 6H), 3,43(,
J=4,8Hz, 2H), 2.88(s, 3H), 2.63-2,62(m,
6H), 1,97-1,92(m, 2H)

96

N
H

O
INH

o)
2HCI
e
N A
8

'H NMR(400MHz, CD;OD); ¢ 8,56(d,
J=1,2Hz, 1H), 7,83(dd, J=9,0, 2,0Hz, 1H),
7,73(d, J=8,2Hz, 1H), 7,30(s, 1H), 7,23(d,
J=8.2Hz, 1H), 6,80(d, J=9,0Hz, 1H),
3,68(br, 6H), 3,44-334(m, 4H), 2,63-
2,61(m, 6H), 1,93(t, J=52Hz, 2H), 1,20(t,
J=7.2Hz, 3H)

97

N
H

0]

ﬂml‘iijjiN}S
N J H
N

J=2,0Hz, 1H), 7,91(dd, J=8.8, 2,4Hz, 1H),
7,73(d, J=7,9Hz, 1H), 7,30(s, 1H), 7,22(d,
J=1,9Hz, 1H), 6,78(d, J=8,8Hz, 1H), 3,66-
3,64(m, 6H), 3,43(t, J=52Hz, 2H), 2,81-
2,79(m, 1H), 2,63-2,57(m, 6H), 1,92(t,
J=5,2Hz, 2H), 0,78-0,75(m, 2H), 0,62-
0,58(m, 2H)

'H NMR(400MHz, CD;OD); o 8,54(d,

i
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Vidu

Cau tric

Pho cong hwdng tir hat nhan

98

'"H NMR(400MHz, DMSO-dq); & 11,46(br,
2H), 7,98(d, J=8,4Hz, 1H), 7,50(d,

/> J=8,4Hz, 1H), 7,37(s, 1H), 7,27(d, J=3,6Hz,

1H), 7,02(d, J=3,6Hz, 1H), 4,42(s, 2H),
4,08-3,14(m, 12H), 1,81(br, 2H)

99

Iz

0
Py

'"H NMR(400MHz, DMSO-ds); 6 11,64(s,
1H), 11,60(br, 1H), 8,01(d, J=8,4Hz, 1H),
7,81(s, 1H), 7,54(d, J=8,4Hz, 1H), 7,41(s,
1H), 4,41(s, 2H), 4,22(q, J=7,2Hz, 2H),
4,10-3,30(m, 10H), 2,50-1,75(m, 4H),
1,24(t, J=7,2Hz, 3H)

100

Iz

NH
2HCI
NH N
J‘\ \

'H NMR(400MHz, CD;OD); & 7,70(d,
J=8,0Hz, 1H), 7,34(s, 1H), 7,27(s, 1H),
7,20(d, J=8,0Hz, 1H), 3,62(s, 1H), 3,51-
3,50(m, 4H), 3,40-3,27(m, 8H), 2,13(s, 2H),
1,90-1,89(m, 2H), 1,16-1,14(m, 3H). 0.88-
0,84(m, 1H)

101

Iz

NH

'H NMR(400MHz, DMSO-ds); § 11,37(br,
1H), 11,32(s, 1H), 7,95(d, J=8,2Hz, 1H),
7,65(t, J=8,4Hz, 1H), 7,56(d, J=8,2Hz, 1H),
7,45(s, 1H), 6,94(d, J=13,7Hz, 1H), 6,80(d,
J=9,4Hz, 1H), 428(s, 3H), 3,96(s, 2H),
3,86(d, J=12,2Hz, 2H), 3,36-3,32(m, 4H),
2,30(s. 2H). 1,93-1,91(m, 2H), 1.78(s. 2H)
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Vidu

Cau trac

Pho cong hwéng tir hat nhan

102

| NH

I=z

'H NMR(400MHz, DMSO-ds); & 11,24(s,
1H), 11,17(br, 1H), 8,52(s, 1H), 7,93(t.
J=8,0Hz, 1H), 7,51(d, J=7,5Hz, 1H), 7,41(s,
1H), 6,92(d, J=9,0Hz, 1H), 4,28(s, 3H),
3,98(s, 1H), 3,31-3,30(m, 4H), 2,30-2,15(m,
4H), 1,84-1,78(m, 4H)

103

'H NMR(400MHz, DMSO-ds); & 11,09(m,
2H), 7,90-7,87(m, 1H), 7,61(t, J=8,0Hz,
1H), 7,50-7,30(m, 2H), 6,82-6,70(m, 1H),
6,70-6,50(m, 1H), 4,65-4,58(m, 1H), 4,53-
4,41(m, 3H), 4,38-430(m, 1H), 3,70-
3,60(m, 2H), 3,60-3,26(m, 2H), 2.67-
2,59(m, 1H), 2,59-2,50(m, 1H), 2,19-
2,17(m, 1H), 1,85-1,79(m, 2H)

104

Iz

'"H NMR(400MHz, DMSO-dq); & 11,70(br,
1H), 11,44(s, 1H), 10,68(br, 1H), 8,55(s,
1H), 7,98-7,50(m, 3H), 7,42(s, 1H), 5,20-
3,97(m, 5H), 3,65-3,36(m, SH), 2,63-
1,76(m, 6H)

105

'"H NMR(400MHz, DMSO-ds); & 11,81(br,
1H). 11.52(s, 1H). 8.54-8,52(m, 2H). 7.53(s.
LH), 7,03(s,1H), 4,82-4,78(m. 2H), 4.80(d.
J=12,0Hz, 1H), 4,58(d, J=9,6Hz, 1H), 4,51-
424(m, 3H), 3,47-338(m, 2H), 3,32-
3,24(m, 2H), 2,50(br, 2H), 1,90-1,78(m,
2H), 1,57(s, 3H), 1,46-1,43(m, 3H)
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Vidu Ciu tric Pho cong hwdéng tir hat nhan
'H NMR(400MHz, DMSO-ds); & 11,90-
11,80(br, 1H), 11,72(s, 1H), 8,14(s, 1H),
T [7.62-7,61(m, 2H), 7.44(s, 1H), 7,02-6,99(m,
106 B SN T 2w, 479, J-12,8Hz, 1H), 4,38-4,19(m,
N N
H N 4H), 4,06-4,01(m, 2H), 3,56-3,29(m, 6H),
H3CH,CO
3,05-2,90(m, 2H), 1,85-1,70(m, 2H), 1,57(d,
J=6,0Hz, 2H), 1.46-1,43(m, 3H)
'H NMR(400MHz, DMSO-dy); & 11,07(s.
1H), 10,63(s, 1H), 7,89(d, J=8,0Hz, 1H),
7,78(d, J=132Hz, 1H), 7,63(d, J=6.8Hz,
0 H), 735(d, J=7,6Hz 1H), 7.21(,
NH 2HCI F CN
107 | j@ J=8,8Hz, 1H), 7,05-7,03(m, 1H), 4.81-
N @ 478(m, 1H), 444-439m, 1H). 421

4,17(m, 1H), 3,86-3,65(m, 2H), 3,30-
2,95(m, 4H), 2,45-2,33(m, 2H), 1,85-
1,60(m, 2H), 1,54-1,53(m, 3H)

108

'"H NMR(400MHz, DMSO-ds); & 11,17(s,
1H), 10,98(br, 1H), 7,90(d, J=7,8Hz, 1H),
7,77(d, J=133Hz, 1H), 7,61(d, J=8.6Hz,
1H), 7,41(d, J=82Hz, 1H), 7,31(s, 1H),
7,22(d, J=9,0Hz, 1H), 4,78-4,76(m, 2H),
4,26(s, 2H), 3,66-3,12(m, 8H), 1,77(s, 2H),
1,53-1,52(m, 3H)

109

'"H NMR(400MHz, DMSO-ds); 6 11,26(s,
IH), 11,14(br, 1H), 7,92-7,09(m, 6H),
4,79(d, J=12,1Hz, 2H), 4,15(s, 2H). 3.25-
3,05(m, 8H), 1.78(s. 2H). 1.54-1.53(m. 3H)
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Vi du Céu tric Pho cong hwéng tir hat nhin
'H NMR(400MHz, DMSO-ds); 6 11,36(s,
o \y 2HC Fjgrcw 1H), 10,79(br, 1H), 7,94-7,15(m, 6H), 4,49-
N N 4,33(m, 4H), 3,66-3,12(m, 8H), 1,77(s, 2H),

H NJ.
1,53-1,52(m, 3H)
'H NMR(400MHz, CD3;0D); d 7,99(s, 1H),
7,62(d, J=8,4Hz, 1H), 7,37-7,33(m, 1H),
7,12(d, J=8,0Hz, 1H), 6,71-6,67(m, 1H),
F o 4,82(s, 2H), 4,57(d, J=19,6Hz, 1H), 4,07(d,
2HCI

111 NH /@( J=13,6Hz, 1H), 3,64-3,52(m, 1H), 3,35-
N @ 3,31(m, 2H), 3,00-2,95(m, 1H), 2,83-

2,72(m, 1H), 2,52(t, J=6,2Hz, 2H), 2,40-
2,20(m, 1H), 1.85-1,84(m, 1H), 0,81-
0,78(m, 3H)

112

'"H NMR(400MHz, CD;0D); § 7,99(s, 1H),
7,61-6,64(m, 4H), 4.82(s, 2H), 4,55(d,
J=19,1Hz, 1H), 4,07(d, J=13,6Hz, 1H),
3,61-3,33(m, 3H), 3,04-2,70(m, 2H), 2,50(,
J=63Hz, 2H), 2,41-223(m, 1H), 1,83-
1,82(m, 1H), 0,81-0,78(m, 3H)

113

'H NMR(400MHz, DMSO-ds); & 11,08(s,
1H), 10,59(br, 1H), 7,88(d, J=9,4Hz, 1H),
7,67(t, J=8,6H, 1H), 731(s, 1H), 7,08-
7,04(m, 2H), 6,92(d, J=9,0Hz1H)4,77-
4,75(m,2H), 3,45-3,22(m,8H),
3,01(s,2H),1,77(s,2H),1,53-1,52(m, 3H)
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Vi du Céu triic Phé cong hwéng tir hat nhin

5 i 'H NMR(400MHz, DMSO-ds); 6 11,37(s,

s o 2HCI @CN 1H), 10,82(br, 1H), 7,91-7,06(m, 6H), 4,49-

\ N 4,33(m, 4H), 3,66-3,12(m, 8H), 1,77(s, 2H),
N, 1,53-1,52(m, 3H)

Vi du 115: Téng hop 8-({4-[4-(triflometyl)phenyl]piperazin-1-yl}metyl)-
1,2,3,4-tetrahydrobenzo[h][1,2]naphthyridin-5(6H)-on dihydroclorua

Bude l: Téng hop 8-(hydroxymetyl)-1,2,3,4-
tetrahydrobenzo[h][1,6]naphthyridin-5-(6H)-on

0 0
| Nl | NH
N N
: OH : OH

Bb sung vao hop chit (34 g, 123 mmol) dugc san xudt & bude (5) cta vi du 1
v6i etanol (0,38 1) rdi tiép d6 axit clohydric 12 N (0,34 1, 419 mmol) duoc bd sung
nho giot tir tir. Hén hop dugc cho phan tng & 90°C trong 4 gid. Hn hop phan tmg
dugc 1am lanh vé 0°C, rdi tiép d6 dugce trung hoa bang dung dich natri hydroxit 4 N.
Sau khi khudy trong 1 gi%y, san phdm rén tao ra duoc loc va duoc rira bing nudc va

etanol dé thu duoc hop chit mong mudn (26 g, 92 %, chit rdn mau vang).

'H NMR (400MHz, DMSO-ds); 6 10,75(s, 1H), 7,71(d, J=8,4Hz, 1H),
7,17(s, 1H), 6,99(d, J=8,4Hz, 1H), 6,86(s, 1H), 5.26(br, 1H), 4,52(s, 2H), 3.35-
3,25(m, 2H), 2,44(d, J=6,4Hz, 2H), 1,84-1,74(m, 2H).

Budc 2: Téng hop 8-(clometyl)-1,2,3 4-
tetrahydrobenzo[h][1,6]naphthyridin-5-(6H)-on
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I=z
Iz

OH Cl

Bb sung vao hop chit (25 g, 110 mmol) duogc san xuit & budc (1) véi
diclometan (0,66 1), réi tiép d6 thionyl clorua (14,5 ml, 199 mmol) dugc bd sung
nho giot tir tir & nhiét do phong. Hon hop dugce khudy & nhiét do phong trong 12
gio, 16i tiép d6 duoc o dic dudi 4p sudt thdp dé loai bé dung mi. Nude (200 ml)
duoc bd sung & 0°C, tiép do dugc trung hoa bang dung dich natri hydroxit 4N. Hén
hop phan tmg dugc khudy trong 1 gid, va san pham rin tao ra duoc rira bing etanol,

qua d6 thu duge hop chit mong mubn (27 g, 99%, chét rin mau vang).

'H NMR(400MHz, DMSO-ds); 6 10,98(s, 1H), 7,80(d, J=8,4Hz, 1H), 7,26(s,
1H), 7,14(d, J=8,4Hz, 1H), 7,00(br, 1H), 4,79(s, 2H), 3,32-3,29(m, 2H), 2,46(d,
J=6,0Hz, 2H), 1,83-1,75(m, 2H).

Buéc 3: Toéng hop 8-({4-[4-(triflometyl)phenyl]piperazin-1-yl }metyl)-
1,2,3,4-tetrahydrobenzo[h][1,2]naphthyridin-5(6H)-on

0 0
l NH . HU l " /©/CF3
N \©\ N N
H cl CFs H N‘/\\)

Str dung 8-(clometyl)-1,2,3,4-tetrahydrobenzo[h][ 1,6 naphthyridin-5-(6H)-
on (50 mg, 0,20 mmol) duoc san xuit & bude 2, hop chit mong mudn (41 mg, hiéu

suat: 46%, chét rin mau vang) thu dugc theo cach giéng nhur budc 7 cta vi du 1.

'H NMR (400MHz, CD;OD); 6 7,73(d, J=8,4Hz, 1H), 7,46(d, J=8 8Hz,
2H), 7,30(s, 1H), 7,23(d, J=8,4Hz, 1H), 7,03(d, J=8,8Hz, 2H), 3,65(s, 2H), 3,45-
3,41(m, 2H), 3,33-3,30(m, 4H), 2,66-2,60(m, 6H), 1,95-1,89(m, 2H).

Buéc 4: Téng hop 8-({4-[4-(triflometyl)phenyl]piperazin-1-yl}metyl)-
1,2,3,4-tetrahydrobenzo[h][1,2]naphthyridin-5(6H)-on dihydroclorua
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0 0
l NH Q/CFs | NH 2HCI O/CFs
N N - N N

Str dung 8-({4-[4-(triflometyl)phenyl]piperazin-1-yl}metyl)-1,2,3,4-
tetrahydrobenzo[h][1,2]naphthyridin-5(6H)-on (40 mg, 0,09 mmol) duogc san xuat &
buée 3, hop chit mong mudn (20 mg, hiéu suét: 43%, chét rin mau vang) thu dugc

theo cach giéng nhu & bude 9 cua vi du 1.

"H NMR(400MHz, DMSO-d6); & 11,81(s, 1H), 11,70-11,50(br, 1H), 8,05(d,
J=8,8Hz, 1H), 7,58(d, J/=8,0Hz, 1H), 7,52(d, J=8,8Hz, 2H), 7,47(s, 1H), 7,08(d,
J=8,4Hz, 2H), 4,41(sS, 2H), 3,94(br, 4H), 3,33-3,30(m, 6H), 2,52-2,46(m, 2H),
1,80-1,78(m, 2H).

Hop chét cua vi du 116-165 duoc san xuét theo cach giéng nhu duge mo ta o

vi du 115, ngoai trlr cdc chét thay thé duoc thay d6i nhu duoc trinh bay trén bang 2

duai day.
[Bang 2]
Vi du Céu tric Phé cong huwéng tir hat nhan
'H NMR(400MHz, DMSO-ds); & 11,14(s,
1H), 11,06(br, 1H), 8,62(s, 1H), 7.98(d,
0 _ J=9.2Hz, TH), 745(br, 1H), 7.05-7.03(m,
116 LT T om), 685G, 1H), 4.57-4,54(m, 2H), 431-
N N |
H i
. N 4,26(m, 6H), 3,45-3,34(m, 4H), 3,09(br, 21),
2,45(br, 2H), 1,76(br, 2H), 1,45(t, J=6,8Hz,
3H)
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Cau truc

Pho cong hwéng tir hat nhan

117

0]

N N
H

N

'H NMR(400MHz, DMSO-ds); & 11,15(s,
1H), 11,00-10,90(br, 1H), 7,91(d, J=8,0Hz,
1H), 7.84(s, 1H), 7,70(d, J=8,8Hz, 1H),
7,41(d, J=7,6Hz, 1H), 7,38(s, 1H), 7,36-
7,34(m, 1H), 4,46(s, 2H), 3,56(d, J=11,6Hz,
2H), 3,44-3,42(m, 2H), 3,36-3,18(m, SH),
1,85-1,75(m, 2H)

118

Cl

0
l Ny 2HC /Ei:j/CFs
N

N

N
H

'H NMR(400MHz, DMSO-ds); § 11,17(s,
1H), 11,10-10,90(br, 1H), 7.91(d, J=8,0Hz.
1H), 7,64(d, J=9,2Hz, 1H), 7.40(d, J=8.0Hz,
1H), 7,30(s, 1H), 7,25(s, 1H), 7,03(d,
J=8,0Hz, 1H), 439, 2H), 4,08(d,
J=13,2Hz, 2H), 3,23(br, 8H), 3,20-3,10(m,
2H), 1,81-1,80(m, 2H)

119

'H NMR(400MHz, DMSO-ds); & 11,24(s,
1H), 11,10-10,90(m, 1H), 7,91(d, J=8,0Hz,
1H), 7.58(d, J=8,4Hz, 1H), 7.48-7.36(m,
1H), 730(s, 1H), 7.01(s, 1H), 6,91(d.
J=8,8Hz, 1H), 4,40-4,39(m, 2H), 4,08-
4,01(m, 2H), 3,80-3,50(m, 2H), 3,32-3,25(m,
4H), 3,16-3,11(m, 2H), 2,50-2,47(m, 2H),
2,40(s, 3H), 1,85-1,75(m, 2H)

120

'H NMR(400MHz, DMSO-ds); & 11,26(s,
1H), 10,88(br, 1H), 8,18(s, 1H), 7,92(d,
J=8,4Hz, 1H), 7,73-7,70(m, 1H), 7,40(d,
J=80Hz, 1H), 731(s, 1H), 6,98(d,
J=132Hz, 1H), 4,90-4,33(m, 6H), 3,33-
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Vi du

Cau truc

Phé cong hwéng tir hat nhan

3,24(m, 6H), 3,09(d, J=9,6Hz, 2H), 1,90-
1,80(m, 2H)

121

Iz

NH

'H NMR(400MHz, DMSO-ds); § 11,26(s,
1H), 11,04(br, 1H), 8,48(s, 1H), 7,92(d,
J=7,6Hz, 2H), 7,41(d, J=7,6Hz, 1H), 7,31(s,
1H), 7,07(d, J=92Hz, 1H), 4,53(d,
J=132Hz, 2H), 4,39(s, 2H), 3,38-3,35(m,
8H), 3,20-3,05(m, 2H), 1,90-1,75(m, 2H)

122

Iz

NH

0=cO
2HCl N7 2N

AN

'H NMR(400MHz, DMSO-ds); & 11,21(br,
1H), 11,06(br, 1H), 8,57(s, 1H), 8,01(d,
J=6,8Hz, 1H), 7,92(d, J=8,0Hz, 1H), 7,40(d,
J=8,0Hz, 1H), 7,31(s, 1H), 7,08(d, J=9,2Hz,
1H), 4,62-4,50(m, 2H), 4,45-4,30(m, 2H),
3,50-3,30(m, 6H), 3.25-3.00(m, SH), 2.70-
2,30(m, 2H), 1,85-1,70(m, 2H)

123

I=z

NH

'H NMR(400MHz, DMSO-ds); & 12,02(br,
1H), 11,89(br, 1H), 8,47(s, 1H), 8,13(d,
J=8,4Hz, 1H), 7,84(d, J=8,8Hz, 1H), 7,66(d,
J=8,4Hz, 1H), 7,53(s, 1H), 7,45(d, J=8,8Hz,
1H), 4,45(s, 21H), 4,18-3,32 (m, 10H), 2,56
(br, 2H), 1,82 (br, 2H)

124

Ir=z

NH

"
N7 XeN

N

'H NMR(400MHz, DMSO-do): 3 1127(br,
1H), 10,94(br, 1H), 8,35(d, J=52Hz. 1H).
7.92(d, J-8,4Hz, 1H), 7.45(s, 1H), 7.45-
7,35(m, 1H), 7,31(s, 1H), 7,09(d, J=52Hz,
1H), 4,50-4,40(m, 2H), 4,40-435(m, 2H),

3,40-3,25(m, 6H), 3,20-3,00(m, 2H), 1,85-
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Vi du

Cau triac

Pho cong hwéng tir hat nhan

1,70(m, 2H)

125

Iz

NH

'H NMR(400MHz, DMSO-ds); § 11,63,
2H), 8,46-8,44(m, 1H), 8,16-8,13(m, 1H),
8,01(d, J=8,4Hz, 1H), 7,56(d, J=8,0Hz, 1H),
7,44(s, 1H), 7,06-7,03(m, 1H), 4,42(s, 2H),
421(d, J=13,2Hz, 2H), 3,54(t, J=12,4Hz,
2H), 3,40-3,31(m, 4H), 3,3-3,1(m, 2H), 2,48-
2,47(m, 2H), 1,81-1,80(m, 2H)

126

Iz

NH

2HCI

CN
N/

'H NMR(400MHz, DMSO-ds); & 11,20(s,
1H), 11,09(br s, 1H), 7,91(d, J=7,5Hz, 1H),
7,78-7,67(m, 1H), 7.42(d, J=7.5Hz, 1H),
7,30-7,25(m, 2H), 4,42-4,36(m, 4H), 3,37-
3,29(m, 8H), 3,17-3,09(m, 2H), 1,78(s, 2H)

127

Iz

NH

2HCI
N

N

N/

OMe

'H NMR(400MHz, DMSO-ds);  11,74(br,
1H), 11,34(br, 1H), 7,99(d, J=6,8Hz, 1H),
7,96(d, J=8,8 Hz, 1H), 7,49(d, J=7.6 Hz,
1H), 7,33(s, 1H), 6,76(s, 1H), 6,72(d, J=6,4
Hz, 1H), 4,55-4,42(m, 2H), 4,40(s, 2H),
3.97(s, 3H), 3,75-3,55(m, 2H), 3,45-3,10(m.
6H), 2,50-2,40(m, 2H), 1,75-1,.85(m, 2H)

128

'H NMR(400MHz, CD;OD); & 8,09-8,06(m
2H), 8,00(s, 1H), 7,76(s, 1H), 7,60(d,
J=8,0Hz, 1H), 7,42(d, J=9,6Hz, 1H), 4,57(s,
2H), 4,41(s, 2H), 3,58-3,51(m, 6H), 3,39(s,
3H), 3,28-3,27(m, 4H), 2,68-2,67(m, 2H),
1,99-1,95(m, 2H)
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Vidu CAu tric Phé cong huwéng tir hat nhan
'H NMR(400MHz, DMSO-ds); 8 11,15(s,
R 1H), 10,98(br s, 1H), 8,65(s, 2H), 8,50(s,
126 SSwnaa POV LD, 7.90(d, J-8,2Hz, 1H), 7,35(d, J=8.2Hz,
N N" AN TH), 7,26(s, 1H), 4,63-4,60(m, 2H), 4,35(s,
N 2H), 3,49-3,31(m, 8H), 3,15(s, 3H), 1,78(s,
2H)
'"H NMR(400MHz, DMSO-ds); 6 11,18(s,
Q o |1, 10,04(br s, 1H), 8,03-8,01(m, 2H),
130 NH - 2HC N; 7,92(d, J=8,2Hz, 1H), 7,47(d, J=7,9Hz, 1H),
N N\)N 731(s, 1H), 4,36(s, 2H), 3,54-3,25(m, 10H),
2,61(s, 3H), 1,77(s, 2H)
'H NMR(400MHz, DMSO-ds); & 11,14(s,
0 1H), 9,78(br, 1H), 7,90-7,88(m, 1H), 7,64(d,
NH  2Hol N~ -OMe
131 | )J J=9,4Hz, 1H), 7,47(d, J=9,4Hz, 1H), 7,39(s,
N N
H $ ) 1H), 7.29(s, 1H), 4,44-436(m, 4H), 3,54-
3,25(m, 8H), 1,78(s, 2H)
'"H NMR(400MHz, DMSO-ds): 6 11.51(s.
o oy THI137(s, TH), 8,02-7,45(m, 4H), 7.36(s,
132 | NH 2HC N'; 1H), 4,65(d, J=13,6Hz, 2H), 4,39(s, 2H),
N N
N i) 3,63-3,12(m, 8H), 2,46(d, J=6,0Hz, 2H),
2,52-2,47(m, 2H), 1,86-1,78(m, 2H)
'H NMR(400MHz, DMSO-ds); § 11,15(s,
o 1H), 10,94(br, 1H), 8,68(s, 1H)8,39(s, 1H),
33 TN u NPYN17.90(d, J-8,4Hz, TH), 7,38(d, J=8.4Hz. 1H).
NN
N N 7,31(s, TH), 4,40(s, 2H), 4,19(d, J=132Hz.
N Vo ( ) ( ) (

2H), 3,45-3,39(m, 4H), 3,35-3,30(m, 2H),

3,22-3,15(m, 4H), 1,85-1,75(m, 2H)
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Vi du

Cau tric

Phd cong hwong tir hat nhan

134

'H NMR(400MHz, DMSO-dq); & 11,56(br,
1H), 11.46(br, 1H), 8.56(s, 1H), 7,98(d,
J=8.8 Hz, 1H), 7,51(d, J=8.0 Hz, 1H),
7.39(s, 1H), 7,29(s, 1H), 4,50-4,35(m, 2H),|
4,30-3,80(m, 4H), 3,70-3,60(m, 2H), 3,45-
3,30(m, 4H), 3,30-3,20(m, 2H), 1,90-1,80(m,
2H)

135

'H NMR(400MHz, DMSO-ds); & 11,21(br,
1H), 11,06(br, 1H), 8,57(s, 1H), 8,01(d,
J=6,8Hz, 1H), 7,92(d, J=8,0Hz, 1H), 7,40(d,
J=8,0Hz, 1H), 7,31(s, 1H), 7,08(d, J=9,2Hz,
1H), 4,62-4,50(m, 2H), 4,45-4,30(m, 2H),
3,50-3,30(m, 6H), 3,25-3,00(m, SH), 2,70-
2,30(m, 2H), 1,85-1,70(m, 2H)

136

2HCI

N

N/

1H NMR(400MHz, DMSO-ds); § 11,12(s,
1H), 10,80(br, 1H), 8,46(s, 1H), 7,89(d,

cl |J=8,8Hz, 1H), 7,62(s, 1H), 7,35(d, J=8,8Hz,
on|1H), 7,27(s, 1H), 4,44-436(m, 4H), 3,38-

3,31(m, 6H), 3,12-3,09(m, 2H), 2,47-2,45(m,
2H), 1,80(br, 2H)

137

'H NMR(400MHz, DMSO-ds); § 11,52(br,
2H), 8.37(s, 1H), 7.99(d, J=8.0Hz, 1H).
7,51(d, J=8,4Hz, 1H), 7,37(s, 1H), 6.56(s.

ome |1H), 4,65-4,50(m, 2H), 4,38(s, 2H), 3,94(s,

3H), 3,50-3,30(m, 6H), 3,10-3,00(m, 2H),
2,55-2,45(m, 2H), 1,80-1,70(m, 2H)
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Vi du

Cau tric

Phé cong hwéng tir hat nhan

138

| NH

2Hcl N7 |
N

AN

Br

OMe

'H NMR(400MHz, DMSO-ds); 6 11,53(br,
1H), 11,44(br, 1H), 8,10(s, 1H), 7,98(d,
J=8,0Hz, 1H), 7,51(d, J=8,4Hz, 1H), 7,37,
1H), 6,60(s, 1H), 4,50-4,35(m, 6H), 3,91(s,
3H), 3,40-3,25(m, 6H), 3,15-3,00(m, 2H),
1,85-1,70(m, 2H)

139

Iz

'H NMR(400MHz, DMSO-ds); & 11,29(s,
1H), 11,28(br, 1H), 8,11(s, 1H), 7.93(d,
J=8,4Hz, 1H), 7,43(d, J=8,4Hz, 1H), 7,31(s,
1H), 4,40(s, 2H), 4,09-3,16(m, 12H), 2,51-
2,46(m, 2H), 1,83-1,76(m, 2H)

140

Iz

'H NMR(400MHz, DMSO-d); & 11,18(s,
1H), 10,93(br, 1H), 7,90(d, J=8,4Hz, 1H),
7,69(d, J=4,4Hz, 1H), 7,37(d, J=8,4Hz, 1H),
7,29(s, 1H), 7,14(br, 1H), 6,37(d, J=4,4Hz,
1H), 4,41(s, 2H), 3,84-3,16(m, 10H), 2,50-
1,76(m, 4H)

141

'"H NMR(400MHz, DMSO-ds): & 11,76(br,
2H), 8.05(d, J=8,0Hz, 1H), 7.91(s. 1H).
7,58(d, J=8,0Hz, 1H), 7,45(s, 1H), 4,43(s,
2H), 4,26-3,17(m, 12H), 2,59-1,77(m, 4H),
1,25(t, J=7,2Hz, 3H)

142

=z

| NH

2HOL N
|
As

N

CN

'H NMR(400MHz, DMSO-ds); § 11,77(br,
1H), 11,51(s, 1H), 8,10(s, 1H), 8,00(d,
J=8,4Hz, 1H), 7,53(d, J=8,4Hz, 1H), 7,39,
1H), 4,50(s, 2H), 4,18-3,17(m, 10H), 2,56-
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Vi du

Cau tric

Phd cong hwdng tir hat nhan

143

I=z

Y
N

1H NMR(400MHz, DMSO-ds); o 8,71(s,
1H), 7,74(d, J=8,4Hz, 1H), 7.32(s, 1H),
7,24(d, J=7,6Hz, 1H), 3.68(s, 2H), 3,62-
3,54(m, 4H), 3,48-3,42(m, 2H), 2,68-2,58(m,
6H), 2,0-1,90(m, 2H)

144

'H NMR(400MHz, DMSO-ds); § 11,79(br,
1H), 11,48(s, 1H), 8,10(s, 1H), 8,02(d,
J=8,5Hz, 1H), 7,51(d, J=8,3Hz, 1H), 7,39(s,
1H), 4,50(s, 2H), 4,16-3,14(m, 10H), 2,57-
1,79(m, 4H)

145

'H NMR(400MHz, DMSO-ds); 6 10,89(br,
1H), 7.71(d, J=8,0Hz, 1H), 7,14(s, 1H),
7,02(d, J=8,0Hz, 1H), 6,86(br, 1H), 3,54(s,
2H), 3,59-3,40(m, 6H), 3,40-3,20(m, 4H),
3,20-3,10(m, 1H), 2,60-2,38(m, 2H), 1,80-
1,70(m, 2H)

146

I=z

'H NMR(400MHz, CD:OD); & 7,71(d,
J=8,4Hz, 1H), 7,29(s, 1H), 7,21(d, J=8,4Hz,
1H), 3,94(s, 2H), 3,66-3,62(m, 4H), 3,44-
3,40(m, 2H), 2,61(t, J=5,2Hz, 4H), 1,96-
1,91(m, 2H), 1,34-1,32(m, 2H)

147

Iz

'H NMR(400MHz, DMSO-ds); 6 11,41(br,
1H), 11,40(s, 1H), 9,67(s, 1H), 7,98-7,00(m,
6H), 4,44-4,18(m, 4H). 3.70-3.20(m. 8§H).
2,56-1,77(m, 4H) |
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Vi du

Cau truc

Pho cong hwéng tir hat nhan

148

I=

NH

'H NMR(400MHz, CD;0OD); § 7,76-7,73(m,
1H), 7,56-7,54(m, 1H), 7.32(s, 1H), 7.26-
7,23(m, 1H), 7,17-7,12(m, 1H), 6,96(s, 1H),
3,67(s, 2H), 3,48-3,46(m, 4H), 3,13(s, 2H),
2,67-2,62(m, 4H), 2,06-2,02(s, 2H), 1,92(s,
2H), 1,47(s, 3H)

149

Iz

NH

'H NMR(400MHz, DMSO-ds); 8 11,19,
1H), 10,62(br s, 1H), 7,91(d, J=8,2Hz, 1H),
7,59(d, J=9,0Hz, 1H), 7.47-7,38(m, 1H),
7,31(s, 1H), 7,26(s, 1H), 4,42(s, 2H), 3,40-
3,11(m, 12H), 1,78(s, 2H)

150

Iz

NH

'H NMR(400MHz, DMSO-ds); § 11,24(,
1H), 191(s, 1H), 10,62(br, 1H), 7,93(d,
J=8,8Hz, 1H), 7,43-7,40(m, 2H), 7,35(s,
1H), 7.20(s, 1H), 6,91(s, 1H), 6,81(d,
J=8,8Hz, 1H), 6,31(s, 1H), 4,44(s, 2H),
3,70(d, J=12,0Hz, 2H), 3,43-3,40(m, 2H),
3,33-3,20(m, 8H), 3,12-3,0(m, 2H), 1,85-
1,75(m, 2H)

151

Iz

NH

'H NMR(400MHz, DMSO-ds); § 11,37(s,
1H), 10,86(br, 1H), 7.99-7.44(m, 4H).
7,38(s, 1H), 7,22-7,17(m, 2H), 4,44(s, 2H),
3,44-3,05(m, 10H), 2,50-1,77(m, 4H)
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'H NMR(400MHz, DMSO-ds); & 11,18-
11,14(m, 1H), 7,90(s, 1H), 7,61(d, J=8,8Hz,

0O HN‘N
5 “oww 2Ho d 1H), 7,33(s, 2H), 6,93(d, J=9,2Hz, 1H),
N \ 6,85(s, 1H),, 4,51(s, 2H), 3,86(d, J=12,8Hz,
N 1H), 3,40-3,33(m, 4H), 3,26-3,24(m, 4H),
3,17-3,12(m, 4H), 1,85-1,75(m, 2H)
'H NMR(400MHz, DMSO-ds): ¢ 11.14(s.
1H), 10,56(br s, 1H), 7,89(d, J=8,6Hz, 1H),
O —No 7,35(d, J=7,8Hz, 1H), 7,29(s, 1H), 7,19-
153 NH - 2HC /(S( 7,15(m, 3H), 6,94(d, J=9,0Hz, 1H), 4,47-
N N\)N 4,42(m, 4H), 3,65(d, J=12,5Hz, 1H), 3,35-
3,32(m, 4H), 3,17-3,14(m, 2H), 3,02-2,99(m,
2H), 1,78(s, 2H)
'H NMR(400MHz, DMSO-ds); & 11,77(br,
1H), 11,34(s, 1H), 9,61(br, 1H), 821(d,
o 2HCl N— [/=5,6Hz, 1H), 8,07-7,92(m, 2H), 7,49(d,
154 NH JN,\ \ 7 |/=8,8Hz, 1H), 7.34(s, 1H), 7,23-7,12(m,
N O ©  lIH), 4,50-420(m, 4H), 4,00-3.92(m, 2H).
3,92-3,60(m, 2H), 3,50-3,15(m, 6H), 1,90-
1,87(m, 2H)
'H NMR(400MHz, DMSO-ds); 6 10,72(br,
o g 1H), 7,88(d, J=5,2Hz, 1H), 7,74(d, J=8,0Hz,
ss NH J\ @ 1H), 7,63(d, J=8,0Hz, 1H), 7.23-7,15(m,
N @, o _H), 7,05(d, J=8,0Hz, 1H), 6,87(br, 1H),

3,70-3,60(m, 4H), 3,56(s, 2H), 3,40-3,20(m,
2H), 2,55-2,40(m, 6H), 1,85-1,70(m, 2H)
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Vi du Cau triic Phé cong hwéng tir hat nhian
'"H NMR(400MHz, CDs:OD); ¢ 7,71(d,
6 smo o WES.0Hz, 1H), 7.37(d, J=8,4Hz, 1H), 7,29(s,
56 \H N D, 7:22(d, J-8.4Hz, TH), 620, S84z
\ NN [TH), 453(t, J-8,8Hz, 2H), 3,64(s, 2H), 3.43-
H
N 3,40(m, 6H), 3,11(t, J=8,4Hz, 2H), 2.63-
2,57(m, 6H), 1,94-1,91(m, 2H)
'H NMR(400MHz, DMSO-ds); & 11,40(br,
1H), 11,28(br, 1H), 8,42(s, 1H), 7,95(d,
0 J=8,4Hz, 1H), 7,47(d, J=8,4 Hz, 1H),
NH  2HCI N\ CN
157 - | 7,35(s, 1H), 4,50-4,20(m, 6H), 3,50-3,40(m,
N @ N bH), 3.40-330(m, 2H), 3.20-3,05(m, 2H),
3,00-2,90(m, 4H), 2,55-2,45(m, 2H), 2,10-
2,00(m, 2H), 1,85-1,75(m, 2H)
'H NMR(400MHz, DMSO-ds); & 11,10,
1H), 11,10-10,90(br, 1H), 830(s, 1H),
9 8,12(s, 1H), 7,95-7,90(m, 2H), 7,57-7,44(m,
Isg NH 2O A |
H), 7,46-7,38(m, 1H), 4,35-4,30(m, 2H),
N N)\/N
N ( E 4,20-4,16(m, 2H), 3,55-3,40(m, 2H), 3,33(br,
4H), 2,40-2,30(m, 2H), 1,94-1,91(m, 2H),
1,85-1,75(m, 2H)
'H NMR(400MHz, DMSO-ds); o 11,49(s,
0 1H), 10,79(br, 1H), 8,57(s, 1H), 8.02-
Ny 2HCL o CN
159 I 7.65m, 3H), 7.37(s, 1H), 6,97(d, J=9,2Hz,
N N
) -

1H), 4,82(br, 2H), 4,30(s, 2H), 3,35(br, 2H),
3,32(br, 4H), 2,51-1,76(m, 8H)

-86-




34598

Vi du

Cau truc

Pho cong hwéng tir hat nhan

160

'H NMR(400MHz, DMSO-ds); & 11,11(s,
1H), 10,77(br, 1H), 7,91(d, J=8,4Hz, 1H),
7,64(d, J=10,0Hz, 1H), 7,43-7,37(m, 3H),

Cl|4,30(d, J=5,6Hz, 2H), 4,20(d, J=14,0Hz,

2H), 4,08-4,00(m, 2H), 3,49-3,46(m, 2H),
3,36-3,30(m, 2H), 2,50-2,47(m, 2H), 2,38-
2,30(m, 2H), 1,96-1,91(m, 2H), 1,84-1,76(m,
2H) |

161

'H NMR(400MHz, DMSO-ds): & 11,12(s,
1H), 10,10-9,90(br, 1H), 7.87(d, J~8,0Hz,
1H), 7,69-7,65(m, 1H), 7,47(d, J=84Hz,
1H), 7,38(d, J=8,0Hz, 1H), 7,31(s, 1H),

CN
U 6,95-6,91(m, 1H), 4,73(s, 2H), 4,60-4,57(m,

1H), 4,41(s, 1H), 4,37-4,32(m, 1H), 3,89-
3,78(m, 2H), 3,60-3,40(m, 1H), 3,20-3,40(m,
2H), 2,60-2,57(m, 2H), 2,50-2,40(m, 2H),
2,19-2,16(m, 1H), 1,90-1,70(m, 2H)

162

'"H NMR(400MHz, CDCls); 6 11,14(s, 1H),
10,16(s, 1H), 8,00-8,04(m, 1H),
7,95(m, 1H), 7,87(d, J=8,0Hz, 1H), 7,40(d,
J=8,0Hz, 1H), 7,32(s, 1H), 7,06-6,94(m,1H),
*14,85(s, 1H), 4,53-4,61(m, 1H), 4,45(s, 1H),
4,34-4,39(m, 1H), 3,95(m, 1H), 3,87(m, 1H),
3,62(s, 2H), 331(m, 2H), 2,60-2,63(m,
1H),2,44-2,45(m,  2H),  2,20-2,22(m,
1H),1,78(m, 2H)

7.92-]

|
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163

'H NMR(400MHz, DMSO-ds); & 11,22(s,
1H), 10,30-10,20(br, 1H), 7,89(d, J=8,4Hz,
1H), 7,60(d, J=9,6Hz, 1H), 7,45-7,42(m,
1H), 7,35(s, 1H), 7,19(d, J=10,0Hz, 1H),
4,97(s, 1H), 4,60-4,56(m, 1H), 4,78(s, 1H),
4,40-4,35(m, 1H), 4,30-4,10(m, 2H), 3,96-
3,93(m, 1H), 3,65(d, J=10,8Hz, 1H), 3,45-
3,41(m, 1H), 3,35-3,31(m, 1H), 2,60(d,
J=10,8Hz, 1H), 2,20(d, J=11Hz, 1H), 1,85-
1,75(m, 1H)

164

'"H NMR(400MHz, DMSO-ds); 6 11,1136,
1H), 10,03(br, 1H), 8,07(d, J=13,2Hz, 1H),
7,87-7,85(m, 2H), 7,36(d, J=9,6Hz, 1H),
7,31(s, 1H), 4,95(s, 1H), 4,61-4,56(m, 1H),
4,45(s, 2H), 4.38-430(m, 1H), 3.84(d,
J=12,4Hz, 1H), 3.61(d, J=10,4Hz, 1H).
3,37-3,35(m, 1H), 3,32-3,22(m, 2H), 2,48-
2,44(m, 2H), 1,85-1,70(m, 2H)

165

'H NMR(400MHz, DMSO-ds); 6 11,20(s,
1H), 10,75-10,60(m, 1H), 7,90(d, J=8,4Hz,
1H), 7,68(t, J=8,4Hz, 1H), 7,46(d, J=8,4Hz,
1H), 7,31(s, 1H), 7,01(d, J=14,4Hz, 1H),
6,85(d, J=8,4HZ, 1H), 4,60-4,40(m, 2H),
4,40-425(m, 1H), 4,20-3,.80(m, 2H), 3,42-
3,38(m, 2H), 3,35-3,30(m, 2H), 3,30-3,10(m,
2H), 2,50-2,40(m, 2H), 1,85-1,75(m, 2H),
1,23(d, J=6,4Hz, 2H)

-88-




34598

Vi du 166: Téng hop 10-flo-8-{[4-(2-flo-4-nitrophenyl)piperazin-1-
ylJmetyl}-1,2,3,4-tetrahydrobenzo[h][1,6]naphthyridin-5(6H)-on dihydroclorua

Bude 1: Téng hop etyl 3-amino-5-flobenzoat

cl o o)

H,N o H,N o

o ~ N
F F

Etyl 3-amino-2,4-diclo-5-flobenzoat (5,0 g, 17,73 mmol) dugc hoa tan trong
metanol (70 ml), rdi tiép d6 10% paladi (500 mg) dugc bd sung dudi didu kién khi
hydro, sau d6 hdn hop dugc khudy & nhiét d6 phong trong 1 ngdy. Sau khi hoan
thanh phan tmg, dung dich dugc loc qua xé-lit va duge c6 dic dudi p sudt thap.
Cian duoc tinh ché béng sdc ky cot (diclometan: metanol=10:1) dé thu duoc hop

chat mong mudn (2266,6 mg, hiéu suit: 70%, chat rén mau tréng).

'H NMR(400MHz, CDCL); § 7,13(s, 1H), 7,09(d, J=8,8Hz, 1H), 6.56-
6,53(m, 1H), 4,35(q, J=6,8Hz, 2H), 1,38(t, J=6,8Hz, 3H).

Budc 2: Tong hop etyl 3-(2-clonicotinamido)-5-flobenzoat

F
0 0
o N
\ —_— \ ———
NEe N" el | H 5
~
N"C

Axit 2-clonicotinic (3 g, 18,68 mmol) dugc hoa tan trong diclometan va duoc
lam lanh vé 0°C, va oxalyl clorua duge b6 sung nho giot. Tiép theo mét luong xic
tac N,N-dimetylformamit dugc bd sung, va hdn hop duge khudy héi lwu trong 3
gio. Sau khi hoan thanh phan ung, dung dich dugc ¢d dic dudi ap sudt thdp. San
pham 2-clopyridin-3-cacbonyl clorua thu dugc dugc hoa tan trong diclometan va
duoc lam lanh vé 0°C, va hop chét (2,63 g, 14,37 mmol) thu dugc & bube 1 va
trimetylamin dwogc bd sung, sau d6 hdn hop dwoc khudy & nhiét do phong trong 12
gio. Tiép d6, dung dich phan tng dugc cd dic dudi &p suét thap, va etyl axetat dugc

bd sung vao cin thu dwoc bing cach ¢ dic dudi ap suat thép, tiép d6 loc dudi 4p
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suat thdp dé loai bo chét rén. Sau khi loc, dich loc duogc co dic dudi ap sudt thip, rdi
tiép d6 dugc tinh ché bang sic ky cot (hexan: etyl axetat = 2:1) dé thu dugc hop

chit mong mudn (4,20 g, hidu suit: 91%, chét rén mau trang).

'H NMR (400MHz, CDCL); & 8,36-8,35(m, 1H), 7,84-7,82(m, 2H), 7,73-
7,71(m, 1H), 7,34-7,32(m, 1H), 7,24-7,22(m, 1H), 4,37(q, J=7,2Hz, 2H), 1,40-
1,36(m, 3H).

Buéc 3: Téng hop etyl 3-{2-clo-N-(metoxymetyl)nicotinamido}-5-

flobenzoat
. F
o) K' | o - 1
[\‘/U\N/\ o~ — | X N7 O~
| _
NP o H 0O N~ >cl k? ©

Hop chét (4,2 g, 13,01 mmol) duoc san xuét & bude 2 duogc hoa tan trong
tetrahydrofuran va dugc lam lanh vé 0°C, 1di tiép d6 kali s-butoxit (1844,3 mg,
15,61 mmol) dwgc bd sung, sau d6 hdn hop dugc khudy trong 30 phut.
Metoxymetyl clorua dugc bd sung nho giot tir tir to dung dich phan tmg, sau do
dugc khudy trong 1 gio. Tiép do, nudce duge bd sung tir tir & dimg phan tng. Tiép
theo, dung dich phan ung duoc chiét bang diclometan, va 16p dung méi hitu co
duoc siy bang magie sunfat khan va dwoc ¢6 dic dudi ap suét thap. Can thu duoc
dugc tinh ché bang sic ky cot (hexan: etyl axetat = 10:1) dé thu dugc hop chat

mong mubn (2,05 g, hidu suét: 46%, chit rin mau vang).

'H NMR(400MHz, CDCL); § 8,28(s, 1H), 7,62-7,56(m, 3H), 7,19-7,15(m,
2H), 5,28(s, 2H), 4,35(s, 2H), 3,59(s, 3H), 1,37(br, 3H).

Buée  4: Téng hop eyl 10-flo-6-(metoxymetyl)-5-0x0-5,6-
dihydrobenzo[h][1,6]naphthyridin-8-cacboxylat
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Hop chét (2,05 g, 5,93 mmol) dugc san xuit & budc 3 duoc hoa tan trong
N,N-dimetylformamit, roi tiép d6 paladi(Il) axetat (399,4 mg, 1,78 mmol),
bis-diphenylphosphinopropan (733,8 mg, 1,78 mmol), tributylphosphin (1,46 ml,
5,93 mmol) va kali cacbonat (1639,2 mg, 11,86 mmol) 1n luot dwoc bd sung dung
dich rdi hdn hop dugc khudy hdi luu trong 5 gid. Nude duge bd sung vao dung dich
phén tmg dé dung phan tng, va dung dich phéan tmg dugc chiét biang diclometan.
L6p dung méi hitu co duge siy bang magie sunfat khan va duoc c6 dic dudi ap suét
thép. Metanol duoc bd sung vao cdn thu dugce bang cach c6 dic dudi 4p sudt thap,
tiép d6 duoc loc duédi ap suit thép. Diclometan duoc bd sung vao dich loc, tiép dé
hén hop dugc loc dudi ap sudt thip dé thu dugc hop chat mong mudn (1145,3 mg,

hiéu suat: 58%, chat ran mau vang).

'"H NMR(400MHz, CDCL3); & 9,17(s, 1H), 8,83(d, J=7,6Hz, 1H), 8.16(s.
1H), 7,77(d, J=12,4Hz, 1H), 7,63-7,60(m, 1H), 5,87(s, 2H), 4,46(q, J=6,8Hz, 2H),
3,50(s, 3H), 1,45(t, J=7,2Hz, 3H).

Buéc 5: Téng hop etyl 10-flo-6-(metoxymetyl)-5-ox0-1,2,3,4,5,6-
hexahydrobenzo[h][1,6]naphthyridin-8-cacboxylat

Hop chét (945,3 mg, 2,86 mmol) duoc san xuét & budc 4 dugc hoa tan trong
diclometan/metanol (15 ml), rdi tiép d6 10% paladi (4 mg) duogc bd sung dudi diéu
kién khi hydro, sau d6 dwgc khudy & nhiét do phong trong 1 ngay. Sau khi hoan

thanh phdn Ung, dung dich duge loc qua xé-lit va duoc c¢d dic dudi ap suit thép.
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Can duoc tinh ché béng sdc ky cot (hexan: etyl axetat =1:1) dé thu duoc hop chét

mong mudn (841,2 mg, hiéu suét: 90%, chét rdn mau tréng).

'H NMR(400MHz, CDCL); § 8,01(s, 1H), 7.49(d, J=14,8Hz, 1H), 6,08(d,
J=19,6Hz, 1H), 5,73(s, 2H), 4,42(q, J=6,8Hz, 2H), 3,42(s, SH), 2,70(t, J=6,0Hz,
2H), 1,98-1,92(m, 2H), 1,42(t, J=6,8Hz, 3H).

Buéc 6: Tdéng hop 10-flo-8-(hydroxymetyl)-6-(metoxymetyl)-1,2,3,4-
tetrahydrobenzo[h][1,6]naphthyridin-5(6H)-on

Hop chét (200 mg, 0,60 mmol) dugc san xuit & bude 5 duoc hoa tan trong
tetrahydrofuran khan (10 ml), rdi tiép d6 liti nhém hydrua (34,1 mg, 0,90 mmol)
duoc bb sung nhé giot tir tir vao d6 & 0°C, sau d6 hdn hop dugc khudy & 0°C trong
2 gi0. Sau khi hoan thanh phan ung, nudc 0°C (0,034 ml), natri hydroxit 1,0 N
(0,034 ml) va nudc 0°C (0,068 ml) 1an luot dwoc bd sung, sau dé6 hdn hop duge
khudy trong 1 gio. Tiép d6, dung dich phan tng dugce loc qua xé-lit va duoc ¢ dic
dudi ap sut thap. Can dugce tinh ché bing sic ky cot (diclometan: metanol = 30:1)
dé thu dwoc hop chit mong mudn (130,2 mg, hidu sudt: 74%, chat rin mau tréng

Xam).

'H NMR(400MHz, CDCLs); & 7,28(s, 1H), 6,91(d, J=14,4Hz, 1H), 6,06(d,
J=20,0Hz, 1H), 5,68(s, 2H), 4,76(d, J=5,2Hz, 2H), 3,41(s, SH), 2,68(t, J=6,0Hz,
2H), 1,94(t, J=6,0Hz, 2H).

Budce 7: 8-(clometyl)-10-flo-6-(metoxymetyl)-1,2,3,4-
tetrahydrobenzo[h][1,6]naphthyridin-5(6H)-on

-92-



34598

N 1) N T .
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Hop chit (44,4 mg, 0,15 mmol) duoc san xuit & bude 6 duoc bd sung vao
diclometan khan (7 ml), réi tiép do thionyl clorua (0,044 ml, 0,61 mmol) dugc bd
sung nho giot tir tir & 0°C. Hon hop duge khudy & nhiét do phong trong 4 gio. Sau
khi hoan thanh phan ung, diclometan va nuéc 0°C duge bd sung, va 16p hitu co
dugc siy bang magie sunfat khan va duoc ¢ dic dudi &p suat thip dé thu duoc hop
chét mong mudn (33,4 mg, hiéu sut: 72 %, chét rén mau trang). Hop chét thu duoc

dugc st dung ngay ma khong can tinh ché thém.

Buéce 8: Toéng hop 10-flo-8- {[4-(2-flo-4-nitrophenyl)piperazin-1-yl|metyl} -
6-(metoxymetyl)-1,2,3,4-tetrahydrobenzo[h][1,6 Jnaphthyridin-5(6H)-on

HCI

N

St dung hop chét (43 mg, 0,14 mmol) dugc sin xudt & bude 7, hop chét
mong mudn (46 mg, hiéu sut: 66%, chét rén mau trang) thu duoc theo cach gidng

nhu & budce 7 cta vi du 1.

'H NMR (400MHz, CDCly); 6 7,99(dd, J=2,0, 0,8Hz, 1H), 7,97(dd, J=2.8,
0.8Hz, 1H), 7,30(s, 1H), 6,97-6,88(m, 2H), 6,07(d, J=19,6Hz, 1H), 5,70(s, 2H),

3,63(s, 2H), 3,48-3,40(m, 5H), 3,40-3,30(m, 4H), 2,72-2,63(m, 6H), 2,00-1,90(m,
2H).

Budce 9: Toéng hop 10-flo-8-{[4-(2-flo-4-nitrophenyl)piperazin-1-yl|metyl}-
1,2,3,4-tetrahydrobenzo[h][1,6naphthyridin-5(6H)-on
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St dung hop chit (46 mg, 0,9 mmol) duge san xudt & budc 8, hop chat mong

mudn (34 mg, 74%, chét rin mau vang) thu dugc theo cach gidng nhu & bude 8 cua

vidu 1.

'"H NMR (400MHz, CDCl3); 6 11,71(br, 1H), 7,98(dd, J=8.0, 2,4Hz, 1H),
7,90(dd, J=13,2, 2,8Hz, 1H), 7,13(s, 1H), 6,94-6,81(m, 2H), 6,03(d, J=17,6Hz,
1H), 3,60(s, 1H), 3,48-3,40(m, 2H), 3,38-3,32(m, 4H), 2,78-2,70(m, 2H), 2,70-
2,62(m, 4H), 2,00-1,90(m, 2H).

Budc 10: Tong hop 10-flo-8-{ [4-(2-flo-4-nitrophenyl)piperazin-1-yl]metyl}-
1,2,3,4-tetrahydrobenzo[h][1,6]naphthyridin-5(6H)-on dihydroclorua

o 0 2HCI
F NO
SN O v ey
N N =
L O
F F

St dung hop chét (34 mg, 0,07 mmol) dugc san xuit & bude 9, hop chét

mong muén (40 mg, 99%, chét rin mau trang) thu dugc theo cach gibng nhu & bude

9 ctavidu 1.

"H NMR(400MHz, DMSO-ds); 6 11,32(br, 1H), 11,20(br, 1H), 8,10-8,04(m,
2H), 7,33-7,25(m, 2H), 7,13(s, 1H), 4,40(br, 2H), 3,83-3,67(m, 2H), 3,50-3,20(m,
8H), 2,50-2,40(m, 2H), 1,80-1,70(m, 2H).

Hop chét ctia vi du 167-177 duge san xut theo cach gidng nhu dwoc mé ta &
vi du 166, ngoai trir cac chat thay thé duoc thay doi nhu trinh bay trén bang 3 dudi
day.

[Bang 3]
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Vidu

Cau tric

Pho cong hwéng tir hat nhan

167

'H NMR(400MHz, DMSO-ds); & 11,60-
11,40(br, 1H), 11,36(s, 1H), 8,13(d, J=5,2Hz,
1H), 8,00-7,70(m, 1H), 7,37(s, 1H), 7,21(d,
|V=14,0Hz, 1H), 7,11(s, 1H), 6,92(t, J=6,2Hz,
1H), 4,37(s, 2H), 4,0-3,65(m, 4H), 3,65-
3,55(m, 2H), 2,60-2,40(m, 4H), 1,76-1,70(m,
2H)

168

'H NMR(400MHz, DMSO-ds); & 11.35(s.
1H), 11,10-10,98(br, 1H), 8,14(d, J=4,0Hz,
1H), 7,64(d, J=7,6Hz, 1H), 734(d,
|U=14,0Hz, 1H), 7,14(s, 1H), 7,07-7,04(m,
1H), 4,40(s, 2H), 3,53(br, 4H), 3,36-3,26(m,
2H), 2,67-2,44(m, 4H), 2,35-2,30(m, 2H),
2,25(S, 3H), 1,80-1,70(m, 2H)

169

'H NMR(400MHz, DMSO-ds); 6 11,36(s,
1H), 11,33(br, 1H), 8,15(s, 1H), 7,60(t,
FIU=732Hz, 1H), 7,38(d, J=14,16Hz, 1H),
7,12(s, 1H), 7,00(d, J=8,78Hz, 1H), 4,35(s,
2H), 4,29(d, J=13,18Hz, 2H), 3,37-3,26(m,
6H), 3,10(s, 2H), 1,77(s, 2H)

170

'H NMR(400MHz, DMSO-ds); & 11,76(br,
1H), 11,62(br, 1H), 8,56(d, J=2,0Hz, 1H),
7.98(dd, J=9,2Hz, 2,4Hz, 1H), 7,42(d,
J=14,0Hz, 1H), 7,13(s, 1H), 7,04(d, J=8,8Hz,
1H), 4,60-4,45(m, 2H), 4,35(br, 2H), 3,70-
3,25(m, 8H), 2,50-2,40(m, 2H), 1,80-1,70(m,
2H)
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Vi du CAu tric Phd cfng hwéng tir hat nhan
'"H NMR(400MHz, DMSO-ds); 6 10,96 (br,
1H), 8,02(s, 1H), 7,01(s, 1H), 6,83(d,
171 NH /N'%\ onl/=14,8Hz, 1H), 6,52(d, J=14,0Hz, 1H), 3,60-
N
@ 3,50(m, 8H), 3,50-3,20(m, 4H), 2,50-2,40(m,

2H), 1,80-1,70(m, 2H)

172

'H NMR(400MHz, DMSO-ds); & 11,88(,
2H), 7,60(d, J=14,4Hz, 1H), 7,29, 1H),
7,09-7,07(m, 2H), 7,01(s, 2H), 4,43(s, 2H),
3,80-3,65(m, 2H), 3,40-3,30(m, 4H), 3,21-
3,15(m, 4H), 2,55-2,45(m, 2H), 1,85-1,75(m,
2H)

173

'H NMR(400MHz, DMSO-ds); & 12.0-
11,8(br, 1H), 11,4-112(s, 1H), 7.69(t,
J=8,2Hz, 1H), 7,44-7,40(m, 1H), 7.16-
7,05(m, 2H), 6,92(d, J=7,6Hz, 1H), 4,42,
2H), 3,71-3,12(m, 6H), 2,50-2,20(m, 6H),

1,80-1,70(m, 2H)

174

W Hel /©/CN
N
S
CFs
W 2He CN
N
N

'H NMR(400MHz, DMSO-ds); J 11,62(br,
1H), 11,40(s, 1H), 7,94(d, J=8,3Hz, 1H),
7,41-7,36(m, 2H), 7,31(d, J=7,8Hz, 1H),
7,10(s, 1H), 4,36(s, 4H), 4,24(d, J=13,1Hz,
2H), 3,50-3,16(m, 8H), 1,76(s, 2H)
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Vi du

Cau tric

Phé cong hwéng tir hat nhan

175

' L iI::j/F

'H NMR(400MHz, DMSO-ds); § 11,35(s,
1H), 10,40-10,25(br, 1H), 7,20(d, J=13.6Hz,
1H), 7,13(s, 1H), 7,09-7,05(m, 1H), 7,02-
6,98(m, 1H), 6,65(d, J=12,8Hz, 1H), 4,41(d,
J=4,4Hz, 1H), 3,16-3,11(m, 2H), 3,02-
2,96(m, 2H), 2,70-2,60(m 2H), 2,34-2,33(m,
2H), 2,26(S, 4H), 1,80-1,70(m, 2H)

176

[ NH FjijrCN

'H NMR(400MHz, CD;OD); & 7,68(s, 1H),
7,49-7.42(m, 3H), 7,13(t, J=7.6Hz, 1H),
4.,53(s, 2H), 3,73-3.70(m, 2H), 3,51(br, 4H),
3,35-3,24(m, 4H), 2,75-2,60(m, 2H), 2,00-
1,85(m, 2H)

177

o
|
N
H
F

N

H 2HCI UCN
N AN
N

'H NMR(400MHz, DMSO-ds); § 11,42(br,
1H), 11,10(br, 1H), 8,49(s, 1H), 7,89(d, J=9,2
Hz, 1H), 7,47(d, J=14,4 Hz, 1H), 7,21(s, 1H),
6,71(br, 1H), 5,08-4,98(m, 1H), 4,60-4,52(m,
1H), 4,47(br, 2H), 4,40-4,32(m, 1H), 3,68-
3,54(m, 2H), 3,50-3,40(m, 1H), 3,36-3,20(m
1H), 2.62-2,56(m, 1H), 2,54-2,40(m, 3H),
2,20-2,12(m, 1H), 1,82-1,70(m, 2H)

Vi du 178: Tdng hop 10-flo-8-{[4-(pyrazin-2-yl)piperazin-1-ylJmetyl} -
1,2,3,4-tetrahydrobenzo[h][1,6]naphthyridin-5(6H)-on dihydroclorua

Budc

l: Tong

hop 8-(clometyl)-10-flo-1,2,3,4-

tetrahydrobenzo[h][1,6]naphthyridin-5(6H)-on
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Bb sung vao hop chét (163 mg, 0,52 mmol) dugc san xudt & budce 7 cta vi du
166 voi diclometan (8,0 ml), rdi tiép d6 axit trifloaxetic (1,5 ml) dwoc bd sung.
Phan (g dugc thuc hién bing cach khudy hdn hop & 50°C trong 24 gid. Dung dich
phéan ng dugc 1am lanh vé nhiét do phong, rdi tiép d6 duogc trung hoa bang dung
dich natri hydro cacbonat bdo hoa. Lép hitu co duge sdy bing magie sunfat khan,
rdi tiép d6 duge ¢6 dac dudi ap suét thap dé thu duoc hop chét mong mudn (124

mg, 89%, chit rin mau vang).

'H NMR (400MHz, DMSO-ds); 6 11,11(br, 1H), 7,08(s, 1H), 6,94(d,
J=14,8Hz, 1H), 6,56(d, J=14,0Hz, 1H), 4,75(s, 2H), 3,30-3,20(m, 2H), 2,50-
2,40(m, 2H), 1,80-1,70(m, 2H).

Budc 2: Téng hop 10-flo-8-{ [4-(pyrazin-2-yl)piperazin-1-yl]metyl}-1,2,3,4-
tetrahydrobenzo[h][1,6]naphthyridin-5(6H)-on

0
P HOL [ = N

N + (\NJ\/N N (\NJ\/N
- cl N H i N

St dung hop chét (33 mg, 0,12 mmol) duoc san xudt & bude 1, hop chét

mong mudn (16 mg, hiéu sut: 33%, chit rin mau trang) thu dugc theo cach gibng

nhu & bude 7 cua vidu 1.

'"H NMR(400MHz, DMSO-dq); 6 10,95(br, 1H), 8,29(s, 1H), 8,06(s, 1H),
7,82(d, J=2,8Hz, 1H), 7,03(s, 1H), 6,84(d, J=14,4Hz, 1H), 6,57(d, J=14,0Hz, 1H),
4,00-3,20(m, 12H), 2,50-2,40(m, 2H), 1,80-1,70(m, 2H).

Bude 3: Téng hop 10-flo-8-{ [4-(pyrazin-2-yl)piperazin-1-yl]metyl}-1,2.3 4-
tetrahydrobenzo[h][1,6]naphthyridin-5(6H)-on dihydroclorua
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St dung hop chét (11 mg, 0,03 mmol) dugc san xuit & bude 2, hop chat

mong mudn (5 mg, hiéu suét: 38%, chit rin mau tring) thu duoc theo céch gidng

nhu & bude 9 cia vi du 1.

'"H NMR(400MHz, DMSO-ds); & 11,47(br, 1H), 11,37(br, 1H), 8,42(s, 1H),
8,16(s, 1H), 7,95(d, J=2,4Hz, 1H), 7,37(d, J=14,0Hz, 1H), 7,12(s, 1H), 4,50-
4,30(m, 4H), 3,50-3,25(m, 6H), 3,20-3,05(m, 2H), 2,50-2,42(m, 2H), 1,80-1,70(m,
2H).

Hop chat cta vi du 179-185 dugc san xuét theo cach gidéng nhu duge mé t &
vi du 178, ngoai trir céc cht thay thé dugc thay ddi nhu trinh bay trén bang 4 dusi
day.

[Bang 4]

Vi du Ciu tric Phé cOng huwdéng tir hat nhin

'H NMR(400MHz, DMSO-ds); 6 8,17,
o 1H), 7,70(d, J=8,8Hz, 1H), 7,60(s, 1H),
o o N: Cl17,40(d, J=14,0Hz, 1H), 6,99(d, J=9,6Hz,
N N 1H), 4,42(s, 2H), 4,40-4,25(m, 2H), 3,45-

F N 3.25(m, 6H), 3,15-3,00(m, 2H), 2.60-
2,40(m, 2H), 1,85-1,75(m, 2H)

'H NMR(@400MHz, DMSO-ds);
0 11,39(br, 2H), 8,48(d, J=2,4Hz, 1H),
M ZY 1785, J=92Hz, 1H),  7,46(dd,
180 «
N NJ J1=8,8Hz, J2=3,2Hz, 1H), 7,35(d,
J=14,4Hz, 1H), 7,10(s, 1H), 4,37(s, 2H),
4,20-4,10(m, 2H), 3,50-3,25(m, 6H),
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Vidu

Cau tric

Pho cong hwéng tir hat nhan

3,22-3,10(m, 2H),
1,80-1,70(m, 2H)

2,60-2,40(m, 2H),

181

'H NMR@00MHz, DMSO-ds); 6
11,78(br, 1H), 11,46(br, 1H), 7,66(d,
J=92Hz, 1H), 7,49(d, J=9,2Hz, 1H),
7,44(d, J=14,0 Hz, 1H), 7,14(s, 1H),
5,00-4,50(br, 2H), 4,50-430(m, 6H),
3,55-3,40(m, 2H), 3,40-3,25(m, 4H),
2,50-2,40(m, 4H), 1,80-1,70(m, 2H)

182

'H NMR@400MHz, DMSO-ds); &
11,37(br, 2H), 8,01(d, J=10 Hz, 1H),
7,47(d, J=10,4Hz, 1H), 7,32(d, J=14Hz,
1H), 7,09(s, 1H), 4,70-4,60(m, 2F),
4,35(s, 2H), 3,60-3,47(m, 2H), 3,47-
3.37(m, 2H), 3,35-3,27(m. 2H), 3.22-
3,10(m, 2H). 2,70-2,30(m, 2H). 1.80-
1,70(m, 2H)

183

'H NMR@00MHz, DMSO-ds); 6
11,43(br, 1H), 11,36(br, 1H), 7,69(d,
J=4,4Hz, 1H), 7,33(d, J=15,6Hz, 1H),
7,10(s, 1H), 6,38(d, J=4Hz, 1H), 4,76(br,
2H), 4,00-3,50(m, 4H), 3,50-3,15(m,
6H), 2,50-2,40(m, 2H), 1,80-1,70(m, 2H)
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Vi du CAu tric Phé cong hwéng tir hat nhan
'H NMR(400MHz, DMSO-ds); o
11,78(br, 1H), 11,42(br, 1H), 8,54(s, 1H),
Q 7,96(d, J=8,8Hz, 1H), 7,55(d, J=14,4Hz,
NH 2HCI N7 CN
184 | I |1H), 7,25(s, 1H), 4,35-4,20(m, 2H), 4,05-
N N
H i N > 3,95(m, 2H), 3,70-3,60(m, 2H), 3,40-
3,25(m, 2H), 2,50-2,40(m, 2H), 2,35-
2,20(m, 2H), 1,90-1,70(m, 4H)
'H NMR(400MHz, DMSO-ds); &
0 2HCI 11,44(br, 1H), 11,29(br, 1H), 7,50-
NH MeO CN
185 | jijf 7,25(m, 3H), 7,20-6,90(m, 2H), 4,33(br,
N N
H i N 2H), 4,20-2,90(m, 13H), 2,60-2,40(m,
2H), 1,80-1,70(m, 2H)
Vi du 186: Tdng hop 5-[4-(5-0x0-1,2,3,4,5,6-

hexahydrobenzo[h][1,6]naphtyridin-8-cacbonyl)piperazin-1-yl]thiophen-2-

cacbonitril dihydroclorua

Budc 1: Téng hop etyl 5-0x0-1,2,3,4,5,6-
hexahydrobenzo[h][1,6]naphthyridin-8-cacboxylat

Iz

o o~
o 0
B6 sung vao hop chit (500 mg, 1,56 mmol) duoc san xudt & bude 4 cia vi dy
1 v6i etanol (50 m), rdi tiép d6 axit clohydric 12 N (5,0 ml, 15,60 mmol) duoc bé
sung nho giot tir tir, hon hop dugce cho phan ting ¢ nhiét d6 phong trong 24 gio. Hén
hop phan tng duge ¢6 dic dudi ap suat thdp dé loai bo etanol, rdi tiép d6 duoc lam

lanh xubng 0°C bang cach bd sung nude (5,0 ml), sau d6 san pham phan tmg duoc
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trung hoa bang dung dich natri hydroxit 4 N. Sau khi khudy trong 1 gio, san phim
ran tao ra duoc loc va dugc rira bing nuéce dé thu duoc hop chét mong mudn (423

mg, 99 %, chit rin mau vang).

'"H NMR(400MHz, CDsOD); 6 7,91(s, 1H), 7,79(d, J=8,4Hz, 1H), 7,72(d,
J=8,4Hz, 1H), 4,63 (br, 2H), 3,45-3,00(m, 2H), 2,62-2,52(m, 2H), 1,95-1,80(m, 2H),
1,35(t, J=7,2Hz, 3H).

Budce 2: Téng hop axit 5-0x0-1,2,3,4,5,6-
hexahydrobenzo[h][1,6]naphthyridin-8-cacboxylic

l NH

| NH

|

Iz

OH

Iz

o~
o]

Hop chét (150 mg, 0,55 mmol) duge san xudt & bude 1 duoc hoa tan trong
metanol (6 ml), réi tiép d6 dung dich natri hydroxit (200 mg natri hydroxit trong 3
ml nuée) duge bé sung. Dung dich phan g dugc lam lanh hdi luu trong 24 gio,
rdi tiép d6 duoc co dic dudi &p suit thap dé loai bo dung moi. Etyl axetat dugc bd
sung vao cin cd dic, tiép d6 dugce trung hoa bang axit clohydric 2 N. San phim rin

tao ra duoc loc va duoc rua béng etyl axetat.

'H NMR (400MHz, DMSO-ds); § 11,04(br, 1H), 7,88(d, J=8,0Hz, 1H),
7,28(s, 1H), 7,59(d, J=8,0Hz, 1H),7,06(br, 1H), 3,30-3,20(m,2H), 2,50-2,40(m,
2H), 1,90-1,80(m, 2H).

Budc 3: Téng hop 5-[4-(5-0x0-1,2,3,4,5,6-
hexahydrobenzo[h][1,6]naphthyridin-8-cacbonyl)piperazin-1-yl]thiophen-2-

cacbonitril

0 0
| N\
7N . ‘/\NQCN - N I\>\CN
N N o N (NS
OH N
0 0

-102-



34598

Hop chit (30 mg, 0,12 mmol) duoc san xuit & budc 2 duge hoa tan trong
dimetylformamit (3 ml), rdi tiép d6 1-etyl-3-(3-dimetylaminopropyl)cacbodiimit
(35 mg, 0,18 mmol), hydroxybenzotriazol (25 mg, 0,18 mmol), 4-metylmorpholin
(70 pl, 0,64 mmol), 5-(piperazin-1-yl)-thiophen-cacbonitril hydroclorua (38 mg,
0,17 mmol) dugc bd sung. Hon hop duge khudy trong 1 gio & nhiét do phong. Sau
khi hoan thanh phan ung, nuéc duge bd sung, sau d6 san phidm duge chiét ba 1an
etyl axetat. Lop dung méi hitu co duge siy bang magie sunfat khan va dugc ¢6 dic
dudi ap suét thép. Can thu duoc béng cach c6 dac duoi ap suét thép duoc tinh ché
b'?mg sic ky ¢ot (diclometan: metanol = 20:1) dé thu duoc hop chét mong mudn (37

mg, hi¢u suit:71%, chat rin mau tring).

'H NMR (400MHz, CD;OD); & 7,88(d, J=8,0Hz, 1H), 7,48(d, J=44Hz,
1H), 7,38(d, J=0,8Hz, 1H), 7,28(d, J=8,4Hz, 1,6Hz, 1H), 6,26(d, J=4,0Hz, 1H),
3,96(br, 2H), 3,65(br, 2H), 3,50-3,20(m, 6H), 2,60-2,50(m, 2H), 2,00-1,90(m, 2H).

Budc 4: Téng hop 5-[4-(5-0x%0-1,2,3,4,5,6-
hexahydrobenzo[h][1,6]naphthyridin-8-cacbonyl)piperazin-1-yl]thiophen-2-

cacbonitril dihydroclorua

0
O 2HCI

NH
)
l r,\N/ﬂz;>—CN > B N/ﬂ;>>—CN
N

N

(o)

N
H

Iz

(0]

Str dung hop chit (25 mg, 0,06 mmol) dugc san xuit & bude 3, hop chét
mong mudn (27 mg, hidu suit: 91%, chat rén mau trang) thu duoc theo cach gidng

nhu & bude 9 cta vidu 1.

'H NMR(400MHz, DMSO-ds); 6 11,13(br, 1H), 7,90(d, J=8,4Hz, 1H),
7,64(d, J=4,4Hz, 1H), 7,28(s, 1H), 7,17(d, J=7,6Hz, 1H), 6,30(d, J=4,4Hz, 1H),
3,80-3,50(m, 4H), 3,45-3,20(m, 6H), 2,60-2,40(m, 2H), 1,80-1,70(m, 2H).
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Hop chit cia vi du 187-189 duoc san xut theo cach giéng nhu dugec mo ta &

vi du 186, ngoai trir cac chét thay thé duoc thay dbi nhur trinh bay trén bang 5 dudi

day.
[Bang 5]
Vi du CAu tric Pho cong hwéng tir hat nhian
'H NMR(400MHz, DMSO-ds); & 11,03(s,
0 el 1H), 8,52(s, 2H), 7,92-7,89(m, 2H), 7,27(s,
CN
[ NH U 1H), 7,17(d, J=7,2Hz, 1H), 6,95(d,
187 X
N O J=7,6Hz, 1H), 3,79-3,60(m, 8H), 3,60-
I 3,40(m, 2H), 3,36-3,32 (m, 2H), 1,85-
1,75(m, 2H)
0 oG cN |'H NMR(400MHz, DMSO-ds); & 11,34(s,
| NH NN |1H), 8,00(s, 1H), 7,95(d, J=8,4Hz, 1H),
188
N @ S 1733(s, 1H), 7,20(d, J=8,8Hz, 1H), 4,78(br,
I 4H), 3,75-3,33(m, 8H), 1,80-1,65(m, 2H)
'H NMR(400MHz, DMSO-ds); 6 11,20,
(0]
w e 1H), 8,04(s, 1H), 7,90(d, J=8,4Hz, 1H),
\
189 |\ | |/\N/“\S CN17,29(s, 1H), 7,17(d, J=7,6Hz, 1h), 4,19(br,
H
N 4H), 3,75-3,62(m, 6H), 3,40-3,30(m, 2H),
© 1,97-1,80(m, 2H)
Vi du thi nghiém 1: Thi nghiém @c ché enzym Poly(ADP-

Riboza)Polymeraza [PARP-1]

Hoat tinh trc ché enzym PARP-1 cua hop chét cia sang ché dugc kiém tra
theo céch sau ddy bang cach su dung by kit (cat, 80551) duwoc mua tur BPS

Bioscience.
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Dia 96 giéng duoc cung cip trong bo kit BPS Bioscience duoc trang histon
va duge 1 ¢ 4°C trong 16 gio. Sau do, dia duge rira bén 1an bing dung dich mudi
dém phosphat Tween (PBST) (7,5 mM Na,HPO4, 2,5 mM NaH,PO4, 145 mM
NaCl, 0,05% Tween 20, pH 7,4), va dém phong toa (duoc cung cip trong bot kit
BPS Bioscience) dugc bd sung dé ngin chin phan g khong dic hiéu, tiép d6 0 &
25°C trong 1 gio. Sau khi t trong 1 gid, dia dugce rira 4 1an bang PBST, va cac ndng
d6 khéc nhau ctia mdi hop chét ciia vi du duoc bd sung vao dung dich phan tng cé
chita enzym PARP-1 (50 ng/giéng), hdn hop kiém tra 1a ADN hoat héa, va cho
phép phan ting ¢ 25°C trong 1 gid, sau 1 gid, mdi giéng duoc rira 4 1an bing PBST,
va dé do mirc ribosyl hod bdi enzym PARP, peroxidaza lién két streptavidin (Strep-
HRP, d6 pha loang 1:50) dugc bd sung va dé phan img ¢ 25°C trong 30 phut. Dia
dugc rira bdn lan bang PBST, va cudi cung co chat hoa phat quang HRP duoc bd
sung va cho phép phan ing. Mirc d9 ribosyl hoa histon duoc hinh thanh béi mdi
enzym dugc dinh lugng bang cich st dung thiét bi doc dia vi thé da ché do lai
Synergy™ H4 (BioTek Instruments, M¥). Cac két qua thu duoc & cac ndng do6 khac
nhau ctia hop chét cua sang ché 1a gid tri trung binh thu duoc tir hai giéng, va cac
két qui dugc phan tich bing cach tinh toan gi4 tri ICso ctia hop chét sit dung
SigmaPlot 10 (Systat Software M) (xem bang 6).

[Bang 6]
Vldu Enzyl(rlll 11\’/3RP-1 Vi da Enzyl(t:l 11\)/3RP-1 Vi dl-‘ Enzyl(r:1 1I\’/S‘RP—I
L v 66 5,51 g 4,50
2 1B 67 | 659 129 6.28
P 3| ®y | | 4mM | 10 | 173
| 69 3,04 131 7,59
5 1797 | 70 790 | 132 3,60
6 | 2798 1 687 | 133 8,29
7 | 2015 | | 1054 | 134 | 1223
9 24,63 B 9m 135 3,66
8 115,13 74 7,11 136 10,31
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| Enzym PARP-1| _, .

(nM)

Enzym PARP-1 =

(nM)

Enzym PARP-1

(nM)

128,56

7,27

7,43

33,75

10,87

17,61

16,04

7,11

85,82

42,99

6,64

3,06

15,36

14,40

8,83

18,31

22,34

4,60

17,98

9,58

39,79

22,78

53,20

22,11

107,73

26,44

25,41

89,96

11,91

38,55

9,87

302,93

15,88

33,53

- 86

14,08

24,51

- 5707 | 87 | 2863 7,61
- 100,61 88 13,48 150 2.49
- 59,63 89 2,35 151 5,65

9200 | 90 | 549 152 4,86
29 | un i 6.61 s
30 | m4s | 92 4,92 e
31 | 2775

44,84
77,37
29.26
4398 | 9% | 1293 20,36

| 2887 | 95 8,59 7 17,88
34 | 3160 | 9% 6.01 isse 823
vvvvv 35 | 258 o 7,38 159 139,8
36 52,37 98 5,04 160 4,82
3| 5227 9 | 5763 161 9.41
38 | 5804 100 | 3233 162 10,22

3,25

1

O

Los
C

913 | 101 | 387 | 163 43,45
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Enzym PARP-1

(nM)

| Enzym PARP-1|

(nM)

‘f"fVl' du Enzym PARP-1

(nM)

14,65

6,67

1 64}

81,74

11,52

7,00

165

37,01

13,72

8,16

166

7,46

21,74

11,57

56,85

167

7,24

32,01

e

19,63

63,13

24,38

8,47

32,51

12,35

3,30

17,33

19,83

4,99

6,49

14,25

7,94

11,08

9,01

23,98

6,65

5,61

7,69

10,31

15,93

52,90

6,44

17,42

7,47

21,22

30,09

6,67

111,98

179,64

5,98

4,82

11,57

4,81

1,95

13,97

4,80

19,42

11,12

3,49

27,82

7,09

4,46

7,08

7,55

77,15

7,85

10,38

:.:1.89,

Vi du thi nghiém 2: Thi nghiém & ché enzym Tankyraza-1 va Tankyraza-2
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Hoat tinh trc ché enzym tankyraza-1 hodc tankyraza-2 ctia hop chit cua séng
ché dugc kidm tra theo cach sau day bang cach sir dung bd kit (cat, 80573 hodc

80578) dugc mua tir BPS Bioscience.

Dia 96 giéng duoc cung cip trong bé kit BPS Bioscience dugc trang histon
va dugc U ¢ 4°C trong 16 gid. Sau d6, dia dugc rira bon 1an bang dung dich PBST
(7,5 mM Na;HPO4, 2,5 mM NaH,PO4, 145 mM NaCl, 0,05% Tween 20, pH 7,4),
va dém phong téa (duge cung cip trong bot kit BPS Bioscience) dugc bd sung dé
ngan chan phan tmg khong dic hiéu, tiép d6 u & 25°C trong 1 gio. Sau khi 1 trong 1
gio, dia dugc rtra 4 1an bang PBST, va céc ndng d6 khac nhau cua mdi hop chit cta
vi du duge bd sung vao dung dich phan Ung c6 chira enzym tankyraza-1 (40
ng/giéng) hodc tankyraza-2 (15 ng/giéng) va hdn hop kiém tra, va cho phép phan
tmg & 25°C trong 1 gid. Sau 1 gid, mdi giéng duoc ria 4 1an bang PBST, va dé do
muc ribosyl hod bdi enzym PARP, peroxidaza lién két streptavidin (Strep-HRP, d6
pha lodng 1:50) dugc bd sung va dé phan umg & 25°C trong 30 phut. Pia dugc rira
sach bbn ldn bing PBST, va cui cung co chit héa phat quang HRP dugc bd sung
va cho phép phan tmg. Mtrc do ribosyl héa histon dugc hinh thanh béi mai enzym
dugce dinh luong bang cach sir dung thiét bi doc dia vi thé da ché do lai Synergy™
H4 (BioTek Instruments, M¥). Céc két qua thu duoc & cac ndng d6 khac nhau cua
hop chét cia sang ché la gia tri trung binh thu duoc tir hai giéng, va cac két qua
dugc phan tich bang cach tinh toan gi tri ICso ctia hop chét sir dung SigmaPlot 10
(Systat Software M) (xem bang 7 va 8).

Bang 7
Vldu Enzy(l:lll\gVK-l Vl du Enzy(rlr:l\’/l[“;\IK-l Vldll Enzy(llrlll\'/ll‘i\IK-l
. Ere 846 | 134 4,15
. 5 11,76 13 4,04
7 3403 | 89 5,07 137 3,36
39 | 3518 90 30,98 139 10,57
. a3 89,07 | 91 35,20 140 18,53
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. |Enzym TNK-1| . |Enzym TNK-1| __ - | Enzym TNK-1
| @M b R A Y

50 | 3495 2 | 1287 | 11 | 58

| 3135 93 359 | 142 442

52 | se42 | o4 | 444 143 21,45

53 20,10 9 | 1145 | 45 6,29

s4 | 1675 % | 677 149 | 1426

49 | 91 8,81 18,05

_ 2652 | 98 | 3672 56,67
50 | 137 | 99 | 559 16,97

60 | 12n 1892 | 18 | 1733

6l | 1368 2516 | 160 | 1065

8 | 1502 | 103 1246 | 166 36,28

o 1617 | 104 | 5071 167 97.20

1387 | 107 | 1140 169 32.39
1321 | 108 25.12 ' 9.65

1403 | 110 | 3847 16,65

1% 03> O

919 | 111 | 1877 162,00

o | s | | 1ss 90,32

0 | 1237 | 113 | 1066 116,40

7| 419 | 119 | 500 14,78

- n | 1634 | 120 | 1020 | 1718 2733

73 15,55 122 7.28 180 8,05
. 74 | 17,26 123 3,92 181 11,57

- 75 | 1138 | :',1;24 | 1043 182 3,33

76 11,28 125 10,40 183 46,16

T | 1628 | 128 | 2576 | 184 | 37,08

78 | 1096 | 129 | ss6 | 185 | 3579
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Vi du

Enzym TNK-1
(nM)

Vidu

Enzym TNK-1
(nM)

Vi du

Enzym TNK-1
(nM)

39,86

- 31

9,89

ﬁ5186f‘

47,13

45,93

2,77

22,92

’_;,zfg:fié2

35,07

' i133':ﬁ

14,19

.

16,05

Bang 8

Vidy

Enzym TNK-2

(nM)

Enzym TNK-2
(nM)

. | Enzym TNK-2

(nM)

f?>48fb

49,94

11,40

1,75nM

o

14,52

-

1,97

0,95nM

14,81

1,75

2,62nM

10,23

3,70

2,45nM

12,79

1,99

12,01nM

3,78

15,84

3,24nM

0,92

2,10

6,99nM

6,47

6,21

6,06nM

3,80

3,49

10,56nM

4,96

1,38

6,59nM

3,38

4,82

4,63nM

4,20

2,37

4,36

2,38

8.60nM
34.670M

1,32

4,71

1,96nM

2,86

3,18

67,41nM

1,87

1,65

10,65nM

10,35

‘B

2,81

2,12nM

1,48

13

1,31

1,26nM

13,22

2,70

14,07nM

Vi du thi nghiém 3: Thi nghiém rc ché enzym PARP-1 bang cach sur dung té

bao
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Dé kiém tra hoat tinh wc ché enzym PARP-1 ctia hop chit ctia sang ché,

luong PAR duoc san xuét trong té bao da duoc xac dinh.

Té bao ung thu két trang HCT-15 dugc nudi ciy trong moi truong RPMI cé
chira 10% huyét thanh bo (FBS). Té bao HCT-15 da nudi cdy duoc tiép gibng 1én
dia 96 giéng & mat do 2x10* té bao/giéng, rdi tiép d6 duoc nudi cdy & didu kién
37°C va néng d6 CO, 5% trong 16 gio. Sau khi nuéi cy, té bao duoc xir ly bang
hop chit cia vi du véi cac nong d6 khac nhau, rdi tiép d6 duoc nudi cdy & 37°C
trong 30 phit. Tiép theo, té bao duge xir ly bing 50 mM vat liéu HO, phan huy
ADN, 1di tiép d6 cho phan ing & 25°C trong 5 phut va duge cb dinh bing
metanol/axeton (7/3) & -20°C trong 10 phut. Sau 10 phit, dia dugc rira ba lin bing
TBST, 1di tiép do sita kho tach béo 5% duoc bd sung d¢ ngan chin phan img khong
ddc higu, tiép d6 i hén hop & 25°C trong 1 gios. Sau 1 gid, khang thé khang PAR (d6
pha loang 1:1000) dugc bd sung va cho phép phan ung ¢ 25°C trong 1 gio, va dia
dugc rira ba lan bang TBST. Tiép do, khang thé khéng phan tir nhé di dong lién hop
HRP (d6 pha loang 1:1000) duoc bd sung va cho phép phan tmg & 25°C trong 1 gio.
Pia dugc rira ba 1an bing TBST, rdi cubi cung co chét héa phat quang HRP dugce
bd sung va cho phép phan {mg. Luong PAR dugc san xuat trong té bao duge dinh
luong béng cach str dung thiét bi doc dia vi thé da ché do lai Synergy™ H4 (BioTek
Instruments, M§). Cac két qua thu duoc & cac ndng d6 khac nhau cua hop chat cla
sang ché 1a gié tri trung binh thu duoc tir ba giéng, va cac két qua dugc phan tich

bang cach tinh toan gid tri ICso clia hop chét sir dung SigmaPlot 10 (Systat Software

My) (xem bang 9 va)
Béng 9

.. | TébaoPARP-1| | TébaoPARP-1| . | T& bao PARP-1

- , ,
TR aw (Y o |V

1 3,56 80 58,77 132 20,05

81 18,32 133 4,42

7 10,65 | 82 38,42 134 14,12
20 | 312 o 12,49 i 9,15
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(nM)

| TébaoPARP-1|
Vidy

[ Té bao PARP-1]

(nM)

Té bio PARP-1
(nM)

8,17

=

13,35

42,59

2,01

86

2,03

2,25

S

4,06

=

0,84

16,38

3,97

o

2,06

9,48

3,08

2,56

9,72

5,96

03

6,60

8,48

14,38

2,30

5

148,15

0,43

96

31,00

1,95

105,25

3,32

g

4,80

19,50

1,89

5,17

8,52

17,65

4,71

20,33

13,45

39,73

1,30

10,24

7,93

5,21

11,52

10,09

8,20

26,18

3,45

19,16

9,98

53,99

5,53

33,46

3,38

39,11

3,16
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V1 E bﬁ((:l II:SRPJ vidy Té bagl II\’/IA)‘RP-I Vidy Té bﬁ((:l 11:/3RP-1
e 31,32 124 10,55 183 10,93
L 12,31 s | um 184 9,35
. 11,04 128 676 | 187 8,71
o 12,78 129 | 879 189 161,11
n 3826 | 131 33,79 :

Hop chét theo sdng ché c6 thé e ché hoat tinh PARP-1, tankyraza-1 hoac
tankyraza-2, va do d6 c6 thé dugc sur dung hiéu qué trong phong hodc diéu tri bénh
dau than kinh, bénh thoai héa khop, bénh tim mach, bénh thin kinh tidu duong,

bénh viém, lodng xuwong, hodc ung thu.

Mic du sang ché da duge md ta chi tiét véi cac dac diém cu thé thong qua
cac phuong én thuc hién va vi du mau, tuy nhién cc phuong 4n thuc hién va vi du
méu duge mo ta chi nhdm muc dich 1am 18 séng ché dé nhitng ngudi c6 trinh do
trung binh trong ciing linh vyc k¥ thuat c6 thé hiéu va lam theo dugc ma khong gidi
han pham vi clia sang ché. Pham vi ctia séng ché chi dwoc x4c dinh boi cac yéu ciu

bao ho kem theo.

Nhu dugc m6 ta trén ddy, cac hop chét theo sang ché c6 thé tc ché hoat tinh
PARP-1, tankyraza-1 hodc tankyraza-2, va do d6 c6 thé duoc su dung hiéu qua
trong phong hoic diéu tri bénh dau thin kinh, bénh thoai héa khép, bénh tim mach,

bénh than kinh tiéu dudng, bénh viém, lodng xwong, hodc ung thu.
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YEU CAUBAO HQ
1. Hop chét ba vong dugc bidu dién boi cong thirc 1 sau ddy, déng phan quang hoc
clia no, chét triét quang (raxemat) cta nd, hodc mudi duogc dung cua no:
[Cong thuce 1]
O

NH
RZ
XN
) N
R NN
R3

trong do:
L 1a -CHz- hoédc -C(=0)-;
R' 1a H, nguyén tir halogen, hoic C,-Cs alkoxy;

R?va R? doc lap voi nhau 1a H hodc C1-C; alkyl, hodc R? va R? duoc lién két

véi nhau dé tao thanh vong;

vong A 1a phenyl hodc heteroaryl (di aryl) dugc chon tir nhém bao gdm
pyridin, pyrazin, pyrimidin, pyridazin, thiophen, thiazol, thiadiazol, oxazol,
oxadiazol, indol, indazol, xyclopentapyridin, dihydroxyclopentapyridin,
furopyridin, dihydrofuropyridin, oxazolopyridin, benzoxazol, va benzoisoxazol,
trong d6 phenyl va heteroaryl khong duoc thé doc 1ap voi nhau, hodc mét hay nhidu
nguyén tir H ctia né duoc thé doc 1ap v&i nhau boi nhém thé duoc chon tir nhom
bao gdbm nguyén tir halogen, -CN, -CFs, -C-Cs alkyl, -C;-C3 alkoxy, -CH2-OR*, -
C(=0)-RY, -C(=0)-OR*, -S(=0),-R*, -NH-C(=0)-R*, -NO,, -NR*R* va -C(=0)-
NRSR’;

R*, R’ va R® doc 1ap véi nhau 1a H hoic C1-Cs alkyl; va

R7 1a C1-C3 alkyl hodc C3-C7 xycloalkyl.
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2. Hop chét, ddng phan quang hoc, chét triét quang hozc mudi dugc dung cua nd

theo diém 1, trong do:
L 1a -CH;- hoac -C(=0)-;
R'12 H, nguyén tr halogen ho#c Ci-C; alkoxy;

R? va R? doc 1ap v6i nhau 1a H hodc C;-Cs alkyl, hodc R2 va R3 dugce lién két
v6i nhau dé tao thanh vong;

vong A 1a phenyl hodc heteroaryl dugc chon tir nhém bao gbém pyridin,
pyrazin, pyrimidin, pyridazin, thiophen, thiazol, thiadiazol, oxazol, oxadiazol, indol,
indazol, xyclopentapyridin, dihydroxyclopentapyridin, furopyridin,
dihydrofuropyridin, oxazolopyridin, benzoxazol, va benzoisoxazol, trong d6 mot
hay nhiéu nguyén tir H ctia phenyl duoc thé bai nhom thé duoc chon tir nhém bao
gdm: nguyén tir halogen, -CN, -CF3, -C;-C3 alkyl, -C;-C; alkoxy, -C(=0)-R¢, -
C(=0)-OR?, -S(=0)2-R*, -NH-C(=0)-R*, -NO; , -NR*R® va -C(=0)-NR°R’, va
heteroaryl khong duoc thé, hodc mot hay nhiéu nguyén tir H cua heteroaryl dugc
thé béi nhom thé duoc chon tir nhém bao gdm: nguyén tir halogen, -CN, -CF3, -Ci-
G; alkyl, -Ci-Cs alkoxy, -CH2-OR*, -C(=0)-OR*, -S(=0),-R* , -NO», -NR*R’-v3 -
C(=0)-NR°R’;

R*1a C,-Cs alkyl;

R 1a H hodc C1-C; alkyl;

R® 12 H hodc Ci-C; alkyl; va

R 12 C;-Cs alkyl hodc C3-C7 xycloalkyl.

3. Hop chit, ddng phan quang hoc, chat triét quang hozc mudi dwoc dung

cia né theo diém 2, trong do:
L 1a -CHz- hodc -C(=0)-;

R'1a H, nguyén tir halogen hoic C;-Cs alkoxy;
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R? va R3 ddc 14p véi nhau 1a H hoic Ci-C; alkyl, hoge R? va R3 duoc lién két
v6i nhau dé tao thanh vong;

vong A la phenyl hodc heteroaryl dugc chon tir nhém bao gdm pyridin,
pyrazin, pyrimidin, pyridazin, thiophen, thiazol, thiadiazol, oxazol, oxadiazol, indol,
indazol, xyclopentapyridin, dihydroxyclopentapyridin, furopyridin,
dihydrofuropyridin, oxazolopyridin, benzoxazol, va benzoisoxazol, trong d6 mot
hay nhiéu nguyén tir H ctia phenyl dugc thé béi nhém thé duge chon tir nhém bao
gdm: nguyén tur halogen, -CN, -CF;, -Ci-Cs alkyl, -Ci-C5 alkoxy, -C(=0)-R?, -
C(=0)-OR*, -NH-C(=0)-R*, -NO2, -NR*R® va -C(=0)-NR°R’, v heteroaryl khong
dugc thé, hodc mot hay nhiéu nguyén t H ctia heteroaryl dugc thé bdi nhom thé
dugc chon tu nhém bao gom nguyén tur halogen,
-CN, -CF3, -Ci-Cs alkyl, -C;-C; alkoxy, -CH2-OR*, -C(=0)-OR?, -S(=0)-R* va -
C(=0)-NR°R’;

R*1a C-Cs alkyl;

R® 12 H hodc C;-Cs alkyl;

R®1a H hodc Ci-Cs alkyl; va

R’ 1a C1-C; alkyl hodc C3-C7 xycloalkyl.

4. Hop chit, ddng phan quang hoc, chét triét quang hodc mudi duoc dung
ctia n6 theo diém 1, trong d6 R? va R® doc 1ap v6i nhau 1a H hodc Ci-Cs alkyl.

5. Hop chat, déng phan quang hoc, chét triét quang hodc mudi dugc dung

clia né theo diém 4, trong d6 vong A duoc thé bai mdot hay nhidu nhém thé.

6. Hop chat, déng phan quang hoc, chét triét quang hodc mudi dugc dung
cta n6 theo diém 1, trong d6 trong d6 R? va R3 duoc lién két voi nhau dé tao thanh

vong.

7. Hop chat, ddng phan quang hoc, chét triét quang hodc mudi duoc dung
clia nd theo diém 1, trong d6 hop chét 14 loai bat ky duoc chon tir nhém bao goém

céc hop chat sau:
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8-{[4-(4-metoxyphenyl)piperazin-1-ylJmetyl}-1,2,3,4-tetrahydrobenzo[
h][1,6]naphthyridin-5(6H)-on;

8-{[4-(4-flophenyl)piperazin-1-ylJmetyl}-10-metoxy-1,2,3 ,4-tetrahydro
benzo[h][1,6]naphthyridin-5(6H)-on;

10-etoxy-8-{[4-(4-flophenyl)piperazin-1-yl]metyl}-1,2,3,4-tetrahydrobe
nzo[h][1,6]naphthyridin-5(6H)-on;

10-etoxy-8-{[4-(pyrimidin-2-yl)piperazin-1-ylJmetyl}-1,2,3 ,4-tetrahydr
obenzo[h][1,6]naphthyridin-5(6H)-on;

10-etoxy-8-{[4-(pyridin-2-yl)piperazin-1-ylJmetyl}-1,2,3,4-tetrahydrob
enzo[h][1,6]naphthyridin-5(6H)-on;

10-etoxy-8-{[4-(5-flopyrimidin-2-yl)piperazin-1-yljmetyl}-1,2,3 4-tetra
hydrobenzo[h][1,6]naphthyridin-5(6H)-on;

10-etoxy-8-{[4-(5-flopyridin-2-yl)piperazin-1-ylJmetyl}-1,2,3,4-tetrahy
drobenzo[h][1,6]naphthyridin-5(6H)-on;

10-etoxy-8-{[4-(6-flopyridin-2-yl)piperazin-1-ylJmetyl}-1,2,3 4-tetrahy
drobenzo[h][1,6]naphthyridin-5(6H)-on;

10-etoxy-8-{[4-(3-flopyridin-2-yl)piperazin-1-yl]metyl}-1,2,3 4-tetrahy
drobenzo[h][1,6]naphthyridin-5(6H)-on;

8-{[4-(5-clo-3-flopyridin-2-yl)piperazin-1-yljmetyl }-1 0-etoxy-1,2,3.4-t
etrahydrobenzo[h][1,6]naphthyridin-5(6H)-on;

10-etoxy-8-{[4-(6-(triflometyl)pyridin-2-yl)piperazin-1-yljmetyl}-1,2,3
;4-tetrahydrobenzo[h][1,6]naphthyridin-5(6H)-on;

8-({4-[3-clo-5-(triflometyl)pyridin-2-yl]piperazin-1-yl} metyl)-1 0-etoxy
-1,2,3,4-tetrahydrobenzo[h][ 1,6 Jnaphthyridin-5(6H)-on;

8-{[4-(5-clopyridin-2-yl)piperazin-1-ylJmetyl}-10-etoxy-1,2,3 ,4-tetrahy
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drobenzo[h][1,6]naphthyridin-5(6H)-on;

8-{[4-(6-clopyridin-2-yl)piperazin-1-yl]metyl}-10-etoxy-1,2,3,4-tetrahy
drobenzo[h][1,6]naphthyridin-5(6H)-on;

8-{[4-(3-clopyridin-2-yl)piperazin-1-yl]metyl}-10-etoxy-1,2,3 ,/4-tetrahy
drobenzo[h][1,6]naphthyridin-5(6H)-on;

8-{[4-(5-bromopyridin-2-yl)piperazin-1-ylJmetyl}-10-etoxy-1,2,3,4-tetr
ahydrobenzo[h][1,6]naphthyridin-5(6H)-on;

10-etoxy-8-{[4-(3-metylpyridin-2-yl)piperazin-1-yl]metyl}-1,2,3,4-tetra
hydrobenzo[h][1,6]naphthyridin-5(6H)-on;

6-{4-{(10-etoxy-5-0x0-1,2,3,4,5,6-hexahydrobenzo[h][ 1,6]naphthyridin
-8-yl)metyl]piperazin-1-yl}-N-metylnicotinamit;

6-{4-{(10-etoxy-5-0x0-1,2,3,4,5,6-hexahydrobenzo[h][1 ,6]naphthyridin
-8-yl)metyl]piperazin-1-yl}-N-etylnicotinamit;

N-xyclopropyl-6-{4-[(10-etoxy-5-0x0-1,2,3,4,5,6-hexahydrobenzo[h][ 1
,6]naphthyridin-8-yl)metyl]piperazin-1-yl}nicotinamit;

8-{[4-(4-clophenyl)piperazin-1-ylJmetyl}-10-etoxy-1,2,3 4-tetrahydrob
enzo[h][1,6]naphthyridin-5(6H)-on;

8-{[4-(4-bromophenyl)piperazin-1-ylJmetyl}-10-etoxy-1,2,3,4-tetrahyd
robenzo[h][1,6]naphthyridin-5(6H)-on;

4-{4-[(10-etoxy-5-0x0-1,2,3,4,5,6-hexahydrobenzo[h][1 ,6]naphthyridin
-8-yl)metyl]piperazin-1-yl} benzonitril;

3-flo-4-{4-[(10-etoxy-5-0x0-1,2,3,4,5,6-hexahydrobenzo[h][ 1 ,6]naphth
yridin-8-yl)metyl]piperazin-1-yl} benzonitril;

3-clo-4-{4-[(10-etoxy-5-0x0-1,2,3 ,4,5,6-hexahydrobenzo[h][1,6]naphth
yridin-8-yl)metyl]piperazin-1-yl} benzonitril;
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4-{4-[(10-etoxy-5-0x0-1 ,2,3,4,5,6-hexahydrobenzo[h][1,6]naphthyridin
-8-yl)metyl]piperazin-1-yl}-3-metylbenzonitril;

10-etoxy-8-{[4-(4-flo-2-metylphenyl)piperazin-1-yl]metyl}-1,2,3,4-tetr
ahydrobenzo[h][1,6]naphthyridin-5(6H)-on;

4-{4-[(10-etoxy-5-0x0-1,2,3,4,5,6-hexahydrobenzo[h][ 1 ,6]naphthyridin
-8-yl)metyl]piperazin-1-yl}-3,5-diflobenzonitril;

4-{4-[(10-etoxy-5-ox0-1,2,3,4,5,6-hexahydrobenzo[h][1,6]naphthyridin
-8-yl)metyl]piperazin-1-yl}-2-flobenzonitril;

4-{4-[(10-etoxy-5-0x0-1,2,3,4,5,6-hexahydrobenzo[h][ 1 ,6naphthyridin
-8-yDmetyl]piperazin-1-yl}-N-etylbenzamit;

4-{4-[(10-etoxy-5-o0x0-1,2,3,4,5,6-hexahydrobenzo[h][1 ,6naphthyridin
-8-yl)metyl]piperazin-1-yl}-2-flo-N-metylbenzamit;

4-{4-[(10-etoxy-5-0x0-1,2,3,4,5,6-hexahydrobenzo[h][1 ,6]naphthyridin
-8-yl)metyl]piperazin-1-yl}-N-etyl-2-flobenzamit;

3-clo-4-{4-[(10-etoxy-5-0x0-1,2,3 ,4,5,6-hexahydrobenzo[h][1,6]naphth
yridin-8-yl)metyl]piperazin-1-yl}-N-etylbenzamit;

3-clo-N-xyclopropyl-4- {4-[(10-etoxy-5-0x0-1,2,3,4,5,6-hexahydrobenz
o[h][1,6]naphthyridin-8-yl)metyl]piperazin-1-yl} benzamit;

3-clo-4-{4-[(10-etoxy-5-0x0-1,2,3,4,5,6-hexahydrobenzo[h][1 ,6naphth
yridin-8-yl)metyl]piperazin-1-yl}-N-metylbenzamit;

4-{4-[(10-etoxy-5-o0x0-1,2,3,4,5,6-hexahydrobenzo[h][ ] ,6]naphthyridin
-8-yl)metyl]piperazin-1-yl}-N,3-dimetylbenzamit;

4-{4-[(10-etoxy-5-0x0-1,2,3,4,5,6-hexahydrobenzo[h][1,6naphthyridin
-8-y)metyl]piperazin-1-yl}-N-etyl-3-metylbenzamit;

N-xyclopropyl-4-{4-[(10-etoxy-5-0x0-1,2,3,4,5,6-hexahydrobenzo [h][1
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,6|naphthyridin-8-yl)metyl]piperazin-1-yl}-3-metylbenzamit;

10-metoxy-8-{[4-(pyridin-2-yl)piperazin-1-ylJmetyl}-1,2,3,4-tetrahydro
benzo[h][1,6]naphthyridin-5(6H)-on;

10-metoxy-8-{[4-(3-metylpyridin-2-yl)piperazin-1-ylJmetyl}-1,2,3 4-tet
rahydrobenzo[h][1,6]naphthyridin-5(6H)-on;

8-{[4-(5-flopyridin-2-yl)piperazin-1-ylJmetyl}-10-metoxy-1,2,3,4-tetra
hydrobenzo[h][1,6]naphthyridin-5(6H)-on;

4-{4-[(10-metoxy-5-0x0-1,2,3,4,5,6-hexahydrobenzo[h][1,6naphthyrid
in-8-yl)metyl]piperazin-1-yl}benzonitril;

8-{[4-(4-flo-2-metylphenyl)piperazin-1-yljmetyl}-10-metoxy-1,2,3,4-te
trahydrobenzo[h][1,6]naphthyridin-5(6H)-on;

4-{4-[(10-metoxy-5-0x0-1,2,3,4,5,6-hexahydrobenzo[h][1,6 Jnaphthyrid
in-8-yl)metyl]piperazin-1-yl}-3-metylbenzonitril;

3-flo-4-{4-[(10-metoxy-5-0x0-1,2,3,4,5,6-hexahydrobenzo[h][1,6]napht
hyridin-8-yl)metyl]piperazin-1-yl}benzonitril;

3,5-diflo-4- {4-[(10-metoxy-5-o0x0-1,2,3,4,5,6-hexahydrobenzo[h][1,6]n
aphthyridin-8-yl)metyl]piperazin-1-yl}benzonitril;

2-flo-4-{4-[(10-metoxy-5-ox0-1,2,3,4,5,6-hexahydrobenzo[h][ 1,6 napht
hyridin-8-yl)metyl]piperazin-1-yl} benzonitril;

8-{[4-(4-flophenyl)piperazin-1-yl]metyl}-1,2,3,4-tetrahydrobenzo[h][1,
6]naphthyridin-5(6H)-on;

8-{[4-(4-flo-2-metylphenyl)piperazin-1-ylJmetyl}-1,2,3,4-tetrahydrobe
nzo[h][1,6]naphthyridin-5(6H)-on;

3-flo-4-{4-[(5-0x0-1,2,3,4,5,6-hexahydrobenzo[h][ 1,6 Jnaphthyridin-8-y
D)metyl]piperazin-1-yl}benzonitril;
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3-clo-4-{4-[(5-0x0-1,2,3,4,5,6-hexahydrobenzo[h][1 ,6]naphthyridin-8-y
)metyl]piperazin-1-yl} benzonitril;

3-bromo-4-{4-[(5-ox0-1,2,3,4,5,6-hexahydrobenzo[h][1 ,6]naphthyridin
-8-yl)metyl]piperazin-1-yl}benzonitril;

3-metyl-4-{4-[(5-0x0-1,2,3,4,5,6-hexahydrobenzo[h][1,6]naphthyridin-
8-yl)metyl]piperazin-1-yl}benzonitril;

3-metoxy-4-{4-[(5-0x0-1,2,3,4,5,6-hexahydrobenzo[h][1 ,6]naphthyridi
n-8-yl)metyl]piperazin-1-yl} benzonitril;

8-({4-[4-(dietylamino)-2-flophenyl]piperazin-1-yl} metyl)-1,2,3,4-tetrah
ydrobenzo[h][1,6]naphthyridin-5-(6H)-on;

3-axetyl-4-{4-[(5-0x0-1,2,3,4,5,6-hexahydrobenzo[h][1,6]naphthyridin-
8-yDmetyl]piperazin-1-yl}benzonitril;

4-flo-2-{4-[(5-0x0-1,2,3,4,5,6-hexahydrobenzo[h][1 ,6]naphthyridin-8-y
) metyl]piperazin-1-yl} benzonitril;

3,5-diflo-4-{4-[(5-0x0-1,2,3,4,5,6-hexahydrobenzo[h][1,6]naphthyridin
-8-yl)metyl]piperazin-1-yl} benzonitril;

8-{[4-(2-flo-4-nitrophenyl)piperazin-1-yljmetyl}-1,2,3 ,4-tetrahydroben
zo[h][1,6]naphthyridin-5(6H)-on;

2-flo-4-{4-[(5-0x0-1,2,3,4,5,6-hexahydrobenzo[h][1 ,6]naphthyridin-8-y
)metyl]piperazin-1-yl} benzonitril;

2-clo-4-{4-[(5-0x0-1,2,3 ,4,5,6-hexahydrobenzo[h][1 ,6]naphthyridin-8-y
)metyl]piperazin-1-yl}benzonitril;

4-{4-[(5-0x0-1,2,3,4,5,6-hexahydrobenzo[h][ 1,6 naphthyridin-8-yl)met
yl]piperazin-1-yl}-2-(triflometyl)benzonitril;

2-metyl-4-{4-[(5-0x0-1,2,3,4,5,6-hexahydrobenzo[h][1,6]naphthyridin-
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8-yDmetyl]piperazin-1-yl}benzonitril;

N-etyl-3-metyl-4-{4-[(5-ox0-1,2.3,4,5,6-hexahydrobenzo[h][1,6]naphth
yridin-8-yl)metyl]piperazin-1-yl}benzamit;

N-xyclopropyl-3-metyl-4-{4-[(5-0x0-1,2,3,4,5,6-hexahydrobenzo[h][1,
6]naphthyridin-8-yl)metyl]piperazin-1-yl}benzamit;

3-flo-N-metyl-4-{4-[(5-0x0-1,2,3,4,5,6-hexahydrobenzo[h][1,6]naphthy
ridin-8-yl)metyl]piperazin-1-yl} benzamit;

N-etyl-3-flo-4-{4-[(5-0x0-1,2,3,4,5,6-hexahydrobenzo[h][ 1,6 |naphthyri
din-8-yl)metyl]piperazin-1-yl} benzamit;

N-(3-flo-4-{4-[(5-0x0-1,2,3,4,5,6-hexahydrobenzo[h][ 1,6 naphthyridin-
8-yl)metyl]piperazin-1-yl} phenyl)propionamit;

N-xyclopropyl-3-flo-4- {4-[(5-0x0-1,2,3,4,5,6-hexahydrobenzo[h][1,6]n
aphthyridin-8-yl)metyl]piperazin-1-yl} benzamit;

3-clo-N-metyl-4-{4-[(5-0x0-1,2,3.,4,5,6-hexahydrobenzo[h][1,6naphth
yridin-8-yl)metyl]piperazin-1-yl} benzamit;

3-clo-N-etyl-4-{4-[(5-0x0-1,2,3,4,5,6-hexahydrobenzo[h][ 1,6 naphthyri
din-8-yl)metyl]piperazin-1-yl}benzamit;

3-clo-N-xyclopropyl-4-{4-[(5-0x0-1,2,3,4,5,6-hexahydrobenzo[h][1,6]n
aphthyridin-8-yl)metyl]piperazin-1-yl} benzamit;

3-bromo-N-metyl-4-{4-[(5-0x0-1.2.3,4,5,6-hexahydrobenzo[h][1.6]nap
hthyridin-8-yl)metyl]piperazin-1-yl} benzamit;

3-bromo-N-etyl-4-{4-[(5-0x0-1,2,3,4,5,6-hexahydrobenzo[h][1,6]napht
hyridin-8-yl)mehyl]piperazin-1-yl} benzamit;

3-bromo-N-xyclopropyl-4-{4-[(5-0x0-1,2,3,4,5,6-hexahydrobenzo[h][1,
6]naphthyridin-8-yl)metyl]piperazin-1-yl} benzamit;
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2-flo-N-metyl-4-{4-[(5-ox0-1 .2,3.,4,5,6-hexahydrobenzo[h][1,6]naphthy
ridin-8-yl)metyl]piperazin-1-yl} benzamit;

N-etyl-2-flo-4-{4-[(5-0x0-1,2,3,4,5,6-hexahydrobenzo[h][ 1 ,6]naphthyri
din-8-yl)metyl]piperazin-1-yl}benzamit;

N-xyclopropyl-2-flo-4-{4-[(5-0x0-1,2,3,4,5,6-hexahydrobenzo[h][1,6]n
aphthyridin-8-yl)metyl]piperazin-1-yl} benzamit;

N-etyl-2-flo-N-metyl-4-{4-[(5-0x0-1,2,3,4,5 ,6-hexahydrobenzo[h][1,6]
naphthyridin-8-yl)metyl]piperazin-1-yl} benzamit;

2-clo-N-metyl-4-{4-[(5-0x0-1,2,3,4,5,6-hexahydrobenzo[h][1 ,6]naphth
yridin-8-yl)metyl]piperazin-1-yl} benzamit;

2-clo-N-etyl-4-{4-[(5-0x0-1,2,3,4,5,6-hexahydrobenzo[h][1,6]naphthyri
din-8-yl)metyl]piperazin-1-yl}benzamit;

2-clo-N-xyclopropyl-4- {4-[(5-0x0-1,2,3,4,5,6-hexahydrobenzo[h][1,6]n
aphthyridin-8-yl)metyl]piperazin-1-yl}benzamit;

Etyl 2-clo-5-{4-[(5-0x0-1,2,3,4,5,6-hexahydrobenzo[h][1 ,6]naphthyridi
n-8-yl)metyl]piperazin-1-yl} benzoat;

N-etyl-3,5-diflo-4-{4-[(5-0x0-1 ,2,3,4,5,6-hexahydrobenzo[h][1,6]napht
hyridin-8-yl)metyl]piperazin-1-yl} benzamit;

N-xyclopropyl-3,5-diflo-4-{4-[(5-0x0-1,2,3,4,5,6-hexahydrobenzo [h][1,
6]naphthyridin-8-yl)metyl]piperazin-1-yl} benzamit;

8-{[4-(pyridin-2-yl)piperazin-1-ylJmetyl}-1,2,3,4-tetrahydrobenzo[h][1,
6]naphthyridin-5(6H)-on;

8-({4-[4-(triflometyl)pyridin-2-yl]piperazin-1 -yl}metyl)-1,2,3 4-tetrahy
drobenzo[h][1,6]naphthyridin-5(6H)-on;

8-({4-[3-(triflometyl)pyridin-2-yl]piperazin-1-yl} metyl)-1,2.3 4-tetrahy
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drobenzo[h][1,6]naphthyridin-5(6H)-on;

6-{4-[(5-0x0-1,2,3,4,5,6-hexahydrobenzo[h][1 ,6]naphthyridin-8-yl)met

yl]piperazin-1-yl}nicotinonitril;

8-{[4-(3-metylpyridin-2-yl)piperazin-1-ylJmetyl}-1,2,3 ,4-tetrahydroben
zo[h][1,6]naphthyridin-5(6H)-on;

8-{[4-(5-flo-3-metylpyridin-2-yl)piperazin-1-yl]metyl}-1,2.3 ,4-tetrahyd
robenzo[h][1,6]naphthyridin-5(6H)-on;

8-{[4-(pyrazin-2-yl)piperazin-1-yl|metyl}-1,2,3 ,4-tetrahydrobenzo[h][1
,6]naphthyridin-5(6H)-on;

8-{[4-(6-clopyridazin-3-yl)piperazin-1-ylJmetyl}-1,2,3,4-tetrahydroben
zo[h][1,6]naphthyridin-5(6H)-on;

8-{[4-(3,5-diclopyridin-2-yl)piperazin-1-yl]metyl}-1,2,3 ,4-tetrahydrobe
nzo[h][1,6]naphthyridin-5(6H)-on;

N-metyl-6-{4-[(5-0x0-1,2,3.4,5,6-hexahydrobenzo[h][ 1 ,6]naphthyridin-
8-yl)metyl]piperazin-1-yl}nicotinamit;

N-etyl-6-{4-[(5-0x0-1,2,3,4,5,6-hexahydrobenzo[h][1 ,6naphthyridin-8-

yDmetyl]piperazin-1-yl}nicotinamit;

N-xyclopropyl-6-{4-[(5-0x0-1,2,3,4,5,6-hexahydrobenzo [h][1,6]naphth
yridin-8-yl)metyl]piperazin-1-yl}nicotinamit;

8-{[4-(thiazol-2-yl)piperazin-1-ylJmetyl}-1,2,3 ,4-tetrahydrobenzo[h][1,
6]naphthyridin-5(6H)-on;

etyl 2-{4-[(5-0x0-1,2,3,4,5,6-hexahydrobenzo[h][1 .6]naphthyridin-8-yI)
metyl]piperazin-1-yl} thiazol-4-cacboxylat;

100) N-etyl 2-{4-[(5-0x0-1,2,3,4,5,6-hexahydr0benzo[h][1,6]naphthyridin-8-

yDmetyl]piperazin-1-yl}thiazol-4-cacboxamit;
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101) 2-flo-4-{8-[(5-0x0-1,2,3,4,5,6-hexahydrobenzo[h][1,6]naphthyridin-8-y
)metyl]-3,8-diazabixyclo[3,2,1]octan-3-yl} benzonitril;

102) 6-{8-[(5-0x0-1,2,3,4,5,6-hexahydrobenzo[h][1,6]naphthyridin-8-yl)met
yl]-3,8-diazabixyclo[3,2,1]octan-3-yl}nicotinonitril;

103) 2-flo-4-{(1S,4S)-5-[(5-0x0-1,2,3,4,5,6-hexahydrobenzo[h][1,6]naphthyr
idin-8-yl)metyl]-2,5-diazabixyclo[2.2.1]heptan-2-yl} benzonitril;

104) 6-{(18S,4S)-5-[(ox0-1,2,3,4,5,6-hexahydrobenzo[h][1,6]naphthyridin-8-
yDmetyl]-2,5-diazabixyclo[2.2.1]heptan-2-yl}nicotinonitril;

105) 10-etoxy-8-{[4-(5-flopyrimidin-2-yl)-2-metylpiperazin-1-yl]metyl}-1,2,
3,4-tetrahydrobenzo[h][1,6]naphthyridin-5(6H)-on;

106) 10-etoxy-8-{[4-(5-flopyridin-2-yl)-2-metylpiperazin-1-yl]metyl}-1,2.3,
4-tetrahydrobenzo[h][1,6]naphthyridin-5(6H)-on;

107) 3-flo-4-{3-metyl-4-[(5-o0x0-1,2,3,4,5,6-hexahydrobenzo[h][1,6]naphthy
ridin-8-yl)metyl]piperazin-1-yl} benzonitril;

108) (R)-3-flo-4-{3-metyl-4-[(5-0x0-1,2,3,4,5,6-hexahydrobenzo[h][1,6]nap
hthyridin-8-yl)metyl]piperazin-1-yl} benzonitril;

109)  (S)-3-flo-4-{3-metyl-4-[(5-0x0-1,2,3,4,5,6-hexahydrobenzo[h][1,6]nap
hthyridin-8-yl)metyl|piperazin-1-yl} benzonitril;

110)  (R)-3-flo-4-{2-metyl-4-[(5-0x0-1,2,3,4,5,6-hexahydrobenzo[h][1,6]nap
hthyridin-8-yl)metyl]piperazin-1-yl} benzonitril;

111) 2-flo-4-{3-metyl-4-[(5-0x0-1,2,3,4,5,6-hexahydrobenzo[h][1,6]naphthy
ridin-8-yl)metyl]piperazin-1-yl} benzonitril;

112) (R)-2-flo-4-{3-metyl-4-[(5-0x0-1,2,3,4,5,6-hexahydrobenzo[h][1 ,6]nap
hthyridin-8-yl)metyl]piperazin-1-yl} benzonitril;

113)  (S)-2-flo-4-{3-metyl-4-[(5-0x0-1,2,3,4,5,6-hexahydrobenzo[h][1 ,6]nap
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hthyridin-8-yl)metyl]piperazin-1-yl} benzonitril;

114) (R)-2-flo-4-{2-metyl-4-[(5-0x0-1,2,3,4,5,6-hexahydrobenzo [h][1,6]nap
hthyridin-8-yl)metyl]piperazin-1-yl}benzonitril;

115) 8-({4-[4-(triflometyl)phenyl]piperazin-1-yl} metyl)-1,2,3 ,4-tetrahydrobe
nzo[h][1,2]naphthyridin-5(6H)-on;

116) 6-{4-[(10-etoxy-5-0x0-1,2,3,4,5,6-hexahydrobenzo[h][1 ,6]naphthyridin
-8-yl)metyl]piperazin-1-yl}nicotinonitril;

117) 8-({4-[2-clo-4-(triflometyl)phenyl]|piperazin-1-yl} metyl)-1,2,3,4-tetrah
ydrobenzo[h][1,6]naphthyridin-5(6H)-on;

118) 8-({4-[3-clo-4-(triflometyl)phenyl]piperazin-1-yl}metyl)-1,2,3,4-tetrah
ydrobenzo[h][1,6]naphthyridin-5(6H)-on;

119) 8-{[4-(3-flo-4-nitrophenyl)piperazin-1-ylJmetyl}-1,2,3 ,4-tetrahydroben
zo[h][1,6]naphthyridin-5(6H)-on;

120) 8-{[4-(5-clopyridin-2-yl)piperazin-1-ylJmetyl}-1,2,3 ,4-tetrahydrobenzo
[h][1,6]naphthyridin-5(6H)-on;

121) 8-({4-[5-(triflometyl)pyridin-2-yl]piperazin-1-yl} metyl)-1,2,3 4-tetrahy
drobenzo[h][1,6]naphthyridin-5(6H)-on;

122) 8-({4-[5-(metylsulfonyl)pyridin-2-yl|piperazin-1-yl}metyl)-1,2,3,4-tetr
ahydrobenzo[h][1,6]naphthyridin-5(6H)-on;

123) 5-{4-[(5-0x0-1,2,3,4,5,6-hexahydrobenzo[h][1 ,6]naphthyridin-8-yl)met
yl]piperazin-1-yl} picolinonitril;

124) 2-{4-[(5-0x0-1,2,3,4,5,6-hexahydrobenzo[h][1 ,6]naphthyridin-8-yl)met

yl]piperazin-1-yl}isonicotinonitril;

125) 2-{4-[(5-ox0-1,2,3,4,5,6-hexahydrobenzo[h][1,6]naphthyridin-8-yl)met

yl]piperazin-1-yl}nicotinonitril;
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126) 6-{4-[(5-0x0-1,2,3,4,5,6-hexahydrobenzo[h][1,6]naphthyridin-8-yl)met

yl]piperazin-1-yl} picolinonitril;

127) 8-{[4-(4-metoxypyridin-2-yl)piperazin-1-yl]metyl}-1,2,3,4-tetrahydrob
enzo[h][1,6]naphthyridin-5(6H)-on;

128) 8-({4-[5-(metoxymetyl)-pyridin-2-yl]piperazin-1-yl} metyl)-1,2.3,4-tetr
ahydrobenzo[h][1,6]naphthyridin-5(6H)-on;

129) 5-{4-[(5-0x0-1,2,3.4,5,6-hexahydrobenzo[h][1,6]naphthyridin-8-yl)met
yllpiperazin-1-yl} pyrazin-2-cacbonitril;

130) 8-{[4-(6-metylpyridazin-3-yl)piperazin-1-ylJmetyl}-1,2,3,4-tetrahydrob
enzo[h][1,6]naphthyridin-5(6H)-on;

131) 8-{[4-(6-metoxypyridazin-3-yl)piperazin-1-ylJmetyl}-1,2,3,4-tetrahydr
obenzolh][1,6]naphthyridin-5(6H)-on;

132) 6-{4-[(5-0x0-1,2,3,4,5,6-hexahydrobenzo[h][1,6]naphthyridin-8-yl)met
yl]piperazin-1-yl} pyridazin-3-cacbonitril;

133) 5-clo-6-{4-[(5-0x0-1,2,3,4,5,6-hexahydrobenzo[h][1,6]naphthyridin-8-y

D)metyl]piperazin-1-yl}nicotinonitril;

134) 6-clo-4-{4-[(5-0x0-1,2,3,4,5,6-hexahydrobenzo[h][1,6]naphthyridin-8-y

Dmetyl]piperazin-1-yl}nicotinonitril;

135) 4-clo-6-{4-[(5-0x0-1,2,3,4,5,6-hexahydrobenzo[h][1,6]naphthyridin-8-y

Dmetyl]piperazin-1-yl}nicotinonitril;

136) 5-clo-2-{4-[(5-0x0-1,2,3,4,5,6-hexahydrobenzo[h][1,6]naphthyridin-8-y

)metyl]piperazin-1-yl}isonicotinonitril;

137) 4-metoxy-6-{4-[(5-0x0-1,2,3,4,5,6-hexahydrobenzo[h][1,6]naphthyridi

n-8-yl)metyl|piperazin-1-yl}nicotinonitril;

138) 8-{[4-(5-bromo-4-metoxypyridin-2-yl)piperazin-1-yl]metyl}-1,2,3,4-tet
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rahydrobenzo[h][1,6]naphthyridin-5(6H)-on;

139) 2-{4-[(5-0x0-1,2,3,4,5,6-hexahydrobenzo[h][1 ,6]naphthyridin-8-yl)met
yl]piperazin-1-yl}thiazol-4-cacbonitril;

140) 5-{4-[(5-0x0-1,2,3,4,5,6-hexahydrobenzo[h][1 ,6]naphthyridin-8-yl)met
yl]piperazin-1-yl}thiophen-2-cacbonitril;

141) etyl 2-{4-[((5-0x0-1,2,3,4,5,6-hexahydrobenzo[h][1 ,6]naphthyridin-8-yl
)metyl]piperazin-1-yl}thiazol-5-cacboxylat;

142) 2-{4-[(5-0x0-1,2,3,4,5,6-hexahydrobenzo[h][1 ,6]naphthyridin-8-yl)met
yl]piperazin-1-yl}thiazol-5-cacbonitril;

143) 5-{4-[(5-0x0-1,2,3,4,5,6-hexahydrobenzo[h][ 1,6]naphthyridin-8-yl)met
yl]piperazin-1-yl}-1,3,4-thiadiazol-2-cacbonitril;

144) 2-{4-[(5-ox0-1,2,3,4,5,6-hexahydrobenzo[h][1 ,6]naphthyridin-8-yl)met

yl]piperazin-1-yl}oxazol-4-cacbonitril;

145) 5-{4-[(5-0x0-1,2,3,4,5,6-hexahydrobenzo[h][1 ,6]naphthyridin-8-yl)met
yl]piperazin-1-yl}-1,2,4-thiadiazol-3-cacbonitril;

146) 5-{4-[(5-ox0-1,2,3,4,5,6-hexahydrobenzo[h][1 ,6]naphthyridin-8-yl)met
yl]piperazin-1-yl}-1,3,4-oxadiazol-2-cacbonitril:

147) 8-{[4-(5-clobenzo[d]oxazol-2-yl)piperazin-1 -yl]metyl}-1,2,3,4-tetrahyd
robenzo[h][1,6]naphthyridin-5(6H)-on;

148) 8-{[4-(2-metylbenzo[d]oxazol-6-yl)piperazin-1-yljmetyl}-1,2,3,4-tetrah
ydrobenzo[h][1,6]naphthyridin-5(6H)-on;

149) 8-{[4-(3-metylbenzo[d]isoxazol-5-yl)piperazin-1 -yl]metyl}-1,2,3,4-tetr
ahydrobenzo[h][1,6]naphthyridin-5(6H)-on;

150) 8-{[4-(1H-indol-6-yl)piperazin-1-yljmetyl}-1,2,3 ,4-tetrahydrobenzo[h][
1,6]naphthyridin-5(6H)-on;
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151) 8-{[4-(1H-indazol-5-yl)piperazin-1-yljmetyl}-1,2,3 ,4-tetrahydrobenzo|[
h][1,6]naphthyridin-5(6H)-on;

152) 8-{[4-(1H-indazol-6-yl)piperazin-1 -yl]metyl}-1,2,3,4-tetrahydrobenzo[
h][1,6]naphthyridin-5(6H)-on;

153) 8-{[4-(benzo[d]isoxazol-5-yl)piperazin-1 -yllmetyl}-1,2,3,4-tetrahydrob
enzo[h][1,6]naphthyridin-5(6H)-on;

154) 8-{[4-(oxazolo[4,5-b]pyridin-2-yl)piperazin-1 -yllmetyl}-1,2,3,4-tetrahy
drobenzo[h][1,6]naphthyridin-5(6H)-on;

155) 8-{[4-(oxazolo[5,4-b]pyridin-2-yl)piperazin-1 -ylJmetyl}-1,2,3,4-tetrahy
drobenzo[h][1,6]naphthyridin-5(6H)-on;

156) 8-{[4-(2,3-dihydrofuro [2,3-b]pyridin-6-yl)piperazin-1-yl]metyl}-1,2,3,4
-tetrahydrobenzo[h][1,6]naphthyridin-5(6H)-on;

157) 1-{4-[(5-0x0-1,2,3,4,5 ,6-hexahydrobenzo[h][1,6]naphthyridin-8-yl)met
yl]piperazin-1-yl} -6,7-dihydro-5H-xyclopenta[c]pyridin-4-cacbonitril;

158) 8-{[3-(pyrazin—2-yl)-3,8-diazabixyclo[3.2.l]octan-S—yl]metyl}—1,2,3,4-t
etrahydrobenzo[h][1,6]naphthyridin-5(6H)-on;

159) 6-{3-[(5-0x0-1,2,3,4,5,6-hexahydrobenzo [h][1,6]naphthyridin-8-yl)met
y1]-3,8-diazabixyclo[3.2.1]octan-8-yl)nicotinonitril;

160) 8-{[3-(6-clopyridazin-3-yl)-3,8-diazabixyclo[3.2. 1]octan-8-yljmetyl}-1,
2,3,4-tetrahydrobenzo[h][ 1,6 naphthyridin-5 (6H)-on;

161) 3-flo-4-{(1S,4S)-5-[(5-0x0-1 »2,3,4,5,6-hexahydrobenzo[h][1,6]naphthyr
idin-8-yl)metyl]-2,5-diazabixyclo[2.2. 1]heptan-2-yl} benzonitril;

162) 8-{[(1S,4S)-5-(2-flo -4-nitrophenyl)-2,5-diazabixyclo[2.2.1]heptan-2 -yl]
metyl}-1,2,3,4-tetrahydrobenzo[h][1 ,6]naphthyridin-5(6H)-on;

163) 8-{[(1S,4S)-5-(6-clopyridazin-3-yl)-2,5-diazabixyclo[2.2.l]heptan-Z-yl]
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metyl}-10-flo-1,2,3,4-tetrahydrobenzo[h][ 1,6 naphthyridin-5(6H)-on;

10-flo-8-{[(1S,4S)-5-(pyridazin-2-yl)-2,5-diazabixyclo[2.2.1]heptan-2-
yl]metyl}-1,2,3,4-tetrahydrobenzo[h][ 1,6 naphthyridin-5(6H)-on;

(5)-2-flo-4-{2-metyl-4-[(5-0x0-1,2,3,4,5,6-hexahydrobenzo[h][ 1 ,6]nap
hthyridin-8-yl)metyl]piperazin-1-yl}benzonitril;

10-flo-8-{[4-(2-flo-4-nitrophenyl)piperazin-1-ylJmetyl}-1,2,3,4-tetrahy
drobenzo[h][1,6]naphthyridin-5(6H)-on;

10-flo-8-{[4-(pyridin-2-yl)piperazin-1-yl]metyl}-1,2,3,4-tetrahydrobenz
o[h][1,6]naphthyridin-5(6H)-on;

10-flo-8-{[4-(3-metylpyridin-2-yl)piperazin-1-ylJmetyl}-1,2,3 4-tetrahy
drobenzo[h][1,6]naphthyridin-5(6H)-on;

10-flo-8-{[4-(5-flopyridin-2-yl)piperazin-1-yl|metyl}-1,2,3 4-tetrahydr
obenzo[h][1,6]naphthyridin-5(6H)-on;

6-{4-[(10-flo-5-0x0-1,2,3,4,5,6-hexahydrobenzo[h][ 1,6]naphthyridin-8-
yl]metyl} piperazin-1-yl)nicotinonitril;

2-{4-[(10-flo-5-0x0-1,2,3,4,5,6-hexahydrobenzo[h][ 1,6 ]naphthyridin-8-
yl]metyl} piperazin-1-yl)thiazol-5-cacbonitril;

10-flo-8-{[4-(4-flophenyl)piperazin-1-yl]metyl}-1,2,3 4-tetrahydrobenz
o[h][1,6]naphthyridin-5(6H)-on;

2-flo-4-{[4-(10-flo-5-0x0-1,2,3,4,5,6-hexahydrobenzo[h][1,6]naphthyri
din-8-yl]metyl}piperazin-1-yl)benzonitril;

4-{[4-(10-flo-5-0x0-1,2,3,4,5,6-hexahydrobenzo[h][ 1,6]naphthyridin-8-
yllmetyl} piperazin-1-yl)-2-(triflometyl)benzonitril;

10-flo-8-{[4-(4-flo-2-metylphenyl)piperazin-1-ylJmetyl}-1,2,3,4-tetrah
ydrobenzo[h][1,6]naphthyridin-5(6H)-on;
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176) 3-flo-4-{4-[(10-flo-5-0x0-1,2,3,4,5,6-hexahydrobenzo[h][ ,6]naphthyri
din-8-yl]metyl} piperazin-1-yl)benzonitril;

177) 6-{(18S,4S)-5-[(10-flo-5-0%0-1,2,3,4,5,6-hexahydrobenzo[h] [1,6]naphth
yridin-8-yl)metyl]-2,5-diazabixyclo[2.2.1]heptan-2-yl} nicotinonitril;

178) 10-flo-8-{[4-(pyrazin-2-yl)piperazin-1-ylJmetyl}-1,2,3 ,4-tetrahydroben
zo[h][1,6]naphthyridin-5(6H)-on;

179) 8-{[4-(5-clopyridin-2-yl)piperazin-1-ylJmetyl}-10-flo-1,2,3 ,4-tetrahydr
obenzo[h][1,6]naphthyridin-5(6H)-on;

180) 5-{4-[(10-flo-5-0x0-1,2,3,4,5,6-hexahydrobenzo[h][1 ,6]naphthyridin-8-
yDmetyl]piperazin-1-yl} picolinonitril;

181) 8-{[4-(6-clopyridazin-3-yl)piperazin-1-ylJmetyl}-10-flo-1,2,3 ,4-tetrahy
drobenzo[h][1,6]naphthyridin-5(6H)-on;

182) 6-{4-[(10-flo-5-0x0-1,2,3,4,5,6-hexahydrobenzo[h][1 ,6naphthyridin-8-
yDmetyl]piperazin-1-yl} pyridazin-3-cacbonitril;

183) 5-{4-[(10-flo-5-0x0-1,2,3,4,5,6-hexahydrobenzo[h][1 ,6]naphthyridin-8-
yDmetyl]piperazin-1-yl}thiophen-2-cacbonitril;

184) 6-{8-[(10-flo-5-0x0-1,2,3,4,5,6-hexahydrobenzo[h][1 ,6]naphthyridin-8-
yDmetyl]-3,8-diazabixyclo[3.2.1]octan-3-yl} nicotinonitril;

185) 4-{4-[(10-flo-5-0x0-1,2,3,4,5,6-hexahydrobenzo[h][1 ,6naphthyridin-8-
yDmetyl]piperazin-1-yl}-3-metoxybenzonitril;

186) 5-[4-(5-0x0-1,2,3,4,5,6-hexahydrobenzo[h][1 ,6]naphthyridin-8-cacbony
I)piperazin-1-yl]thiophen-2-cacbonitril;

187) 6-[4-(5-0x0-1,2,3,4,5,6-hexahydrobenzo[h][1 ,6|naphthyridin-8-cacbony

l)piperazin-1-yl]nicotinonitril;

188) 2-[4-(5-0x0-1,2,3,4,5,6-hexahydrobenzo[h][1 ,6]naphthyridin-8-cacbony

-131-



34598

l)piperazin-1-yl]jthiazol-4-cacbonitril; va

189) 2-[4-(5-0x0-1,2,3,4,5,6-hexahydrobenzo[h][1 ,6]naphthyridin-8-cacbony
)piperazin-1-yl]thiazol-5-cacbonitril.

8. Phuong phap tong hop hop chét ba vong duoc biéu didn boi cong thue 1a
sau day, déng phén quang hoc ctia nd, chat triét quang ctia n6 hoidc mudi duoc dung

clia nd, phuong phap bao gdm céc budc:

(1) san xuat axit clorua bang cach sir dung chét phan tmg chuyén héa hop
chit axit nicotinic ¢6 cong thire 2 thanh axit clorua, va dua axit clorua vao phéan tmg
amit héa véi anilin c6 cong thirc 3, hodc dua hop chét axit nicotinic ¢6 cong thuc 2
vao phan tmg céng hop vai anilin ¢ cong thire 3, theo dé tao thanh hop chét ¢6

cong thuc 4;

(2) dua nhém bao vé vao hop chét c6 cong thire 4, duoc san xuit & budc (1),

qua d6 tao thanh hop chét bao vé N ¢6 cong thirc 5:

(3) dong vong hop chét c6 cong thirc 5, duoc san xuit & budc (2), véi su co

mat cua xuc tac kim loai, qua d6 tao thanh hop chit co cong thuc 6;

(4) dwa hop chat c6 cong thirc 6, duge san xuit & budc (3), vao phan tng khr
vong bang hydro véi su c6 mit cla xtc tic paladi (Pd), qua d6 tao thanh hop chit

c6 cong thirc 7;

(5) khir hop chét ¢ cong thire 7, dugce san xudt & bude (4), bang chét khu,
qua d6 tao thanh hop chit c6 cong thic 8;

(6) dua hop chat c6 cong thie 8, duge san xudt & budc (5), vao phan ung
halogen hoa va amin héa v6i su ¢6 mét cia hop chat amin, qua dé tao thanh hop

chat c6 cong thuc 9; va

(7) loai bo nhdém bao vé& khoi hop chét co cdng thirc 9, duge xan xuit & bude

(6), bing phan tmg khir nhém bao vé, qua do tao thanh hop chit c6 cong thuc 1a.

[So d6 phan tmg 1]:
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trong do:

X la nguyén tir halogen;
Y la H, Ci-Cs alkoxy hodc nguyén tir halogen;
Alk 1a C1-Cyo alkyl mach thing hodc phan nhanh;

pro 1a nhém béo vé dugc chon tir nhém bao gdm nhém aryl, nhém benzyl,
nhém benzyloxymetyl, nhém para-metoxybenzyl (PMB) va nhém metoxymetyl
(MOM); va

RZ
A

Py
Bla R3

diém 1.

, trong d6 vong A, R? va R?® dugc dinh nghia nhu &

9. Phuong phép téng hop hop chit ba vong duge biéu dién boi cong thuc 1a,
dong phan quang hoc cuia n6, chat triét quang ctia n6, hogc mudi duoc dung ciia né,

phuong phap bao gdm cac budc:
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(1) loai bé nhom bao vé khéi hop chat ¢ cong thirc 8 nho phan Ung loai bo
nhém bao v&, qua d6 tao thanh hop chit c6 cong thuc 10; va

(2) dua hop chét ¢ cong thirc 10, duoc san xuit & budce (1), vao phan g
halogen héa va amin hoa véi hop chit amin, qua d6 san xut hop chét c6 cong thirc

la,

[So db phan tmg 2]:

OH v B

trong do:
Y 1a H, Ci-Cs alkoxy hodc nguyén tir halogen;

pro la nhém bao vé dwoc chon tr nhom bao gdm nhém aryl, nhém benzyl,

nhom benzyloxymetyl, nhém para-metoxybenzyl (PMB) va nhom metoxymetyl

(MOM); va
5 ()
!

Lk
, trong d6 vong A, R? va R?® dugc dinh nghia nhu &
diém 1.

10. Phuong phép téng hop hop chét ba vong dugc biéu dién béi cong thie
1b, dong phan quang hoc cta né, chat triét quang cua né, hoic mubi dugc dung cia

no6, phuong phép bao gém cac bude:

(1) loai bé nhém bao vé khoi hop chat co cong thic 7 bang phan tng khu
nhém bao V¢, qua d6 tao thanh hop chét ¢6 cong thire 11;
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(2) b sung dung dich kali hydroxit hoic natri hydroxit vao hop chit c6 cong
thire 11, duge san xuat & budc (1), qua d6 tao thanh hop chét ¢6 cong thic 12, Ia

axit cacboxylic thiy phén; va

(3) dua hop chit c6 cong thirc 12, duge san xuat & budce (2), vao phan Ung

cong hop v6i amin hitu co, qua dé tao thanh hop chét c6 cong thuc 1b.

[So db phan tmg 3]:
0] @)
NH
(1) | (2) B 3)
H H
O\Alk Y O\Alk v OH
(0] (0]
11 12
(0]
i NH
N
v B
(0]
1b
trong do:

Y la H, Ci-Cs alkoxy hodc nguyén tir halogen;
Alk 1a Ci-Cio alkyl mach théng hodc phan nhanh;

pro la nhém béo vé dugc chon tir nhém bao gdm: nhém aryl, nhom benzyl,
nhém benzyloxymetyl, nhém para-metoxy benzyl (PMB) va nhém metoxymetyl
(MOM); va

R2
XN

i
Bla R?

diém 1.

, trong d6 vong A, R? va R? dugc dinh nghia nhu &

-135-



34598

11. Dugc phdm ding dé phong hodc diéu tri bénh gy ra boi hoat tinh
PARP-1, tankyraza-1 hodc tankyraza-2, duoc phém c6 chura thanh phén hoat tinh la
hop chét ba vong, ddng phan quang hoc ctia né, chat triét quang ctia no, hosc mudi

duoc dung ctia n6 theo diém bat ky 1-7.
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