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(54) DAN XUAT BENZAZEPIN
(57) Sang ché dé cap dén hop chit benzazepin méi c6 cong thic (1) hodc mubi ctia no, co
tinh d6i khang vasopressin Vi, va V,:
1
HOR'F
Cl F

@~
(1)

trong cong thire (1), R! 1a Cy alkyl tuy ¥ duoc thé, v.v.; L 13 -C(=0)-NH-, v.v; vong A' la
vong hydrogacbon, V.V vong ‘Az la vong hydrocacbon, v.v.; va moi trong s0 cac vong Al
va A? ¢ thé co6 it nhat mdt phan tir the.
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Linh vue k¥ thuit dwoc dé cip

[0001]

Séng ché dé cap dén din xuit benzazepin va mudi cta chung. Séng ché cling d&
cap dén thubc chtra dan xuét benzazepin va mudi cia né 1am thanh phan hoat tinh,
hitu ich trong viéc chin doan, phong ngira, va/hoic diéu tri cac bénh c6 lién quan
dén thu thé vasopressin.

Tinh trang k¥ thuét ciia sing ché

[0002]

Vasopressin la mgt hoocmon khéng bai niéu va dugc biét 13 ¢6 chirc ning 1am ting
huyét 4p. Thu thé vasopressin Vi, va thu thé vasopressin Vs duoc biét dén 1a phan
nhém cta thy thé vasopressin, mdi trong sd chiing ¢6 lién quan dén chimg co mach
va su tai hip thu nudc trong éng gop.

[0003]

Tolvaptan co ciu trac di vong benzo va duge sir dung dé diéu tri cac loai bénh, dic
biét 12 1am chét ddi khang thu thé vasopressin Va. N6 dugc biét 1a dugce chuyén héa
cht yéu boi enzym chuyén héa & gan, CYP3A4 (tai liéu phi patent tir 1 dén 3). Cac
loai hop chét dugc biét 14 ¢6 cdu triic di vong benzo (tai liéu pateht tir 1 dén 9),
nhung khéng c6 hop chét nio c¢6 diflo va hydroxy & cic vi trf 4 va 5 tuong Ung,
clia vong benzazepin trong sb cac di vong benzo dugc biét 1a c6 tinh di khang

vasopressin nhu la cac chat doi khang ca vasopressin Vi, va Va.

Danh séch tai liéu trich dan
Tai liéu Patent

[0004]

[PTL 1] WO 2011/052519
[PTL 2] JP 10-120592 A



40251

[PTL 3] JP 9-221476 A

[PTL 4] WO 1994/04525
[PTL 5] WO 1994/01113
[PTL 6] JP 4-321669 A

[PTL 7] WO 1991/05549
[PTL 8] WO 1995/34540
[PTL 9] WO 1994/08582

Tai liéu phi Patent

[0005]

[NPL 1] Shoaf S.E. et al. Br J Clin Pharmacol. 2011, 73:579-87

[NPL 2] Sorbera L.A. et al. Drugs of the Future. 2002, 27(4):350-357

[NPL 3] Furukawa M. et al. Arch. Pharm. Res. 2014 37:1578-87

Ban chét ky thuit cia sing ché

Van d@ can duoc giai quyét

[0006]

Muc dich cta séang ché 13 nhim dé xuit hop chét benzazepin méi, hoic mudi cla
chiing, c6 tinh dbi khang vasopressin Vi, va V, va c6 tinh n dinh chuyén héa va
dac tinh hip thu c6 loi.

Céch thuc giai quyét van dé

[0007]

Sau khi nghién ctru chuyén sau, cic tac gia sang ché da phat trién hop chat
benzazepin méi va mudi ctia ching c6 tinh d6i khang vasopressin va cé tinh 6n
dinh chuyén hoa va dic tinh hap thu c6 lgi. Sang ché dd duoc hoan thanh trén co
s nhitng phat hién nay.

[0008]

Theo mot phuong &n, sang ché d& cap dén hop chét benzazepin c6 cong thire (1):
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Ho R'F
Cl F

CRON
(1)

trong d6 R! 1a doteri, OH, COOH, C, alkyl tuy y duoc thé, C1.¢ alkyl-O-CO- tity y
duoc thé, hodc Cy.6 alkenyl tiy y duoc thé;

L 14 lién két truc tiép hoac -C(=0O)-NH-;

Vong A'! 1a vong hydrocarbon hodc di vong;

Vong A? 1a vong hydrocarbon hodc di vong; va

mdi trong sb cac vong A va A% cé thé ¢6 it nht mot phan ti thé, hodc mubi cla
né (dudi day duoc goi la “hop chét theo sang ché”).
Hiéu qua thyc hién sang ché
[0009]
Hop chét theo sang ché c6 tinh déi khang vasopressin nhu 14 cac chat di khang ca
vasopressin Vi, va V ¢6 thé hitu ich trong diéu tri, phong ngira, va/hodic chan doan
cac bénh khéc nhau c6 lién quan dén thy thé vasopressin. Hop chét theo sang ché
cling c6 thé ¢6 tinh én dinh chuyén héa c6 loi dé kéo dai hiéu qua duge 1y va co
dic tinh hap thu ¢6 loi.
MBO té chi tiét sang ché
[0010]
Céc vi du vé “halo” hoic “halogen” & day bao gém flo, clo, brom, va iot. Vi du
duoc uu tién 1a flo hodc clo.
[0011]
Céc vi du vé& “Cy alkyl” & day bao gém céc nhém alkyl mach thing hodc mach
nhanh ¢6 tir 1 dén 6 nguyén tir cacbon va cu thé 13 bao gbém metyl, etyl, propyl,
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isopropyl, butyl, isobutyl, sec-butyl, tert-butyl, pentyl, isopentyl, neopentyl, hexyl,
isohexyl, va 3-metylpentyl.

[0012]

Céc vi du vé& “Cp alkenyl” & day bao gdm céc nhém alkenyl mach thing hodc
mach nhanh c6 tir 2 dn 6 nguyén tir cacbon va 1 dén 3 lién két doi va cu thé 14 bao
gém vinyl (etenyl), 1-propenyl, 2-propenyl, 2-metyl-1-propenyl, 1-butenyl, 2-
butenyl, 3-butenyl, 3-metyl-2-butenyl, 1-pentenyl, 2-pentenyl, 3-pentenyl, 4-
pentenyl, 4-metyl-3-pentenyl, 1-hexenyl, 3-hexenyl, va 5-hexenyl.

[0013]

Thuit nglt “halo-C.6 alkyl” & day la Ci.6 alkyl dugc thé bang tir 1 dén 7, t6t hon 14
1 dén 3 halogen giéng nhau hodc khac nhau, va bao gbm, vi du, monoflometyl,
diflometyl, triflometyl, 2-cloetyl, 2-bromoetyl, 2,2-difloetyl, 2,2,2-trifloetyl, 2,2,2-
triflo-1-metyletyl, pentafloetyl, 2-triflometylpropyl, va 4-flobutyl.

[0014]

Céc vi du vé “Cs.6 xycloalkyl” & day bao gdm cac nhém alkyl vong bdo hoa c6 tir 3
dén 6 nguyén tir vong cacbon va cu thé la bao gdm xyclopropyl, xyclobutyl,
xyclopentyl, va xyclohexyl. |

[0015]

Céc vi du vé “vong hydrocarbon” & day bao gbdm vong hydrocarbon don vong, hai
vong hodc ba vong bao hoa hodc khong bado hoa co tur 3 dén 15 canh. Vong “khéng
bao hé)a” dé cap dén vong thom hoic vong bio hoa chira lién két khong bdo hoa
mdt phan. Céc vi du vé “vong hydrocarbon” gom:

(a) vong hydrocarbon don vong bdo hoa hodc khong bdo hoa co tir 3 dén 8 canh,
t6t hon 12 5 hodc 6 canh; cu thé 13, xyclopropan, xyclobutan, xyclopentan,
xyclohexan, xycloheptan, xyclooxtan, xyclobuten, xyclopenten, xyclohexen,
xyclohepten, xyclooxten, va benzen; va

(b) vong hydrocarbon hai vong hodc ba vong co tu 7 dén 15 canh bdo hoa hoic

khong bio hoa, tot hon 12 vong hydrocarbon hai vong c6 tir 7 dén 12 canh bao hoa
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hodc khdong bao hoa; cu thé 13, inden, dihydroinden, naphtalen, dihydronaphtalen,
tetrahydronaphtalen, anthraxen, va phenanthren.

[0016]

Céc vi du vé “di vong” & ddy bao gdm di vong don vong hozc da vong bdo hoa
hodc khong bao hoa chura it nhét mot, vi du, tir 1 dén 5 nguyén tir khac loai doc 1ap
duogc chon tir nhom chira nito, oxy, va luu huynh va gém, vi du, di vong don vong,
hai vong hodc ba vong c6 tir 3 dén 15 canh bio hoa hozc khong bdo hoa. Vong bat
ky trong sb cac vong trong di vong hai vong hodc ba vong ¢6 thé chira nguyén tr
khac loai hodc tit ca cac vong c6 thé chira nguyén tir khac loai. Vong “khong bdo
hoa” d& cap dén vong thom hodc vong bo hoa chira lién két khong béo hoa mot
phan. Di vong t5t hon 1a di vong don vong hodc di vong hai vong c6 tir 5 dén 10
canh bdo hoa hoac khong bao hoa chtra it nhit mot nguyén tir nito vong. Nguyén ti
vong trong trong di vong co thé duoc thé béng oxo dé tao thanh oxit. Thuét ngft “di
vong” bao gdm, vi du:

(a) di vong don vong 6 tir 3 dén 8 canh, t6t hon 12 tir 3 dén 6 canh, tt hon nita la
5 hodc 6 canh bdo hoa hogic khong béo hoa chira it nhat mét, vi du, 1 dén 4, t5t hon
la 1 hodc 2 nguyén tir nito la nguyén tir khac loai cua vong; cu thé 1a, pyrol,
imidazol, pyrazol, pyridin, tetrahydropyridin, pyrimidin, pyrazin, pyridazin, triazol,
tetrazol, dihydrotriazin, azetidin, pyrolidin, imidazolidin, piperidin, pyrazolidin,
piperazin, azepan, va 1,4-diazepan;

(b) di vong hai vong hodc ba vong béo hoa hodc khong bdo hoa ¢6 7 dén 15 canh
chtra it nhit mot, vi du, 1 dén 5 nguyén t nito 1a nguyén ti khac loai clia vong, tbt
hon 14 di vong hai vong hodc ba vong bdo hoa hoac khong bdo hoa cé 7 dén 12
canh chira 1 dén 3 nguyén tir nito 12 nguyén tit khéc loai ctia vong; cu thé 13, indol,
indolin (dihydroindol), isoindol, isoindolin (dihydroisoindol), benzimidazol,
dihydrobenzimidazol, indazol, indazolin  (dihydroindazol), = quinolin,
dihydroquinolin, tetrahydroquinolin, decahydroquinolin, isoquinolin,

dihydroisoquinolin,  tetrahydroisoquinolin,  benzotriazol,  tetrazolopyridin,
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tetrazolopyridazin,  dihydrotriazolopyridazin,  imidazopyridin,  naphtyridin,
tetrahydronaphtyridin, hexahydronaphtyridin, xinolin, quinoxalin,
dihydroquinoxalin,  tetrahydroquinoxalin,  quinazolin,  dihydroquinazolin,
tetrahydroquinazolin,  pyrazolopyridin, tetrahydropyridoindol,  benzazepin,
tetrahydrobenzazepin, carbazol, phenanthridin, va dihydrophenanthridin;

(c) di vong don vong bao hoa hodc khong bdo hoa co tir 3 dén 8 canh, tét hon 14 5
hodc 6 canh, chira 1 hodc 2 nguyén tr oxy la nguyén tir khéac loai cua vong; cu thé
13, furan, tetrahydropyran, tetrahydrofuran, va dioxan;

(d) di vong hai vong bao hoa hodc khdng bado hoa c6 7 dén 12 canh chua it nhat
mot, vi du, 1 dén 3, nguyén tir oxy 1a nguyén ti khac loai cua vong; cu thé 13,
benzofuran, dihydrobenzofuran, croman, benzodioxol, va benzodioxan;

(e) di vong don vong béo hoa hodc khdng bdo hoa co6 tir 3 dén 8 canh, t6t hon 1 5
hoidc 6 canh, chtta 1 hodc 2 nguyén tr luu huynh 14 nguyén tu khac loai ciia vong;
cu thé 13, thiophen, tetrahydrothiophen, thiopyran, va tetrahydrothiopyran;

(f) di vong hai vong bdo hoda hogc khong bdo hoa ¢6 tir 7 dén 12 canh chia it nhét
mdt, vi du, 1 dén 3, nguyén t& luu huynh duéi dang nguyén tir vong; cu thé 13,
benzothiophen;

(g) di vong don vong béo hoa hodc khdng béo hoa c6 tir 3 dén 8 canh, &t hon 12 5
hodc 6 canh, chtrta 1 hoac 2 nguyén tir oxy va cd it nhit mét, vi duy, 1 dén 3, nguyén
t nito 1a nguyén t& khac loai cia vong; cu thé 1a, oxazol, isoxazol, oxadiazol, va
morpholin;

(h) di vong hai vong b&o hoa hodc khong bao hoa c6 tur 7 dén 12 canh chtra 1 hodc
2 nguyén tr oxy va co it nhét mot, vi du, 1 dén 3, nguyén ti nito 14 nguyén tir khac
loai cia vong; cu thé 13, benzoxazol, dihydrobenzoxazol, benzoxadiazol,
benzoisoxazol, benzoxazin, dihydrobenzoxazin, furopyridin, furopyrol,
benzoxazepin, va tetrahydrobenzoxazepin;

(i) di vong don vong bao hoa hoac khong bdo hoa cé tur 3 dén 8 canh, t6t hon 1a 5

hodc 6 canh, chira 1 hodc 2 nguyén t& luu huynh va cé it nhét mot, vi du, 1 dén 3,
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nguyén ti nito la nguyén tir khac loai cua vong; cu thé 1a, thiazol, thiazolin
(dihydrothiazol), thiadiazol, isothiazol, va thiazolidin;

(j) di vong hai vong bado hoa hodc khong béo hoa cé tur 7 dén 12 canh chtra 1 hosc
2 nguyén t luu huynh va co it nhat mét, vi du, 1 dén 3, nguyén ti nito la nguyén
t¢ khac loai cua vong; cu thé 1a, benzothiazol, dihydrobenzothiazol,
benzothiadiazol, thienopyridin, imidazothiazol, dihydroimidazothiazol,
thienopyrazin, benzothiazin, dihydrobenzothiazin, benzothiazepin, va
tetrahydrobenzothiazepin; va

(k) di vong hai vong bdo hoa hodc khong bdo hoa co tur 7 dén 12 canh chia 1 hodc
2 nguyén tur oxy va co it nhét mot, vi du, 1 dén 3, nguyén tir luu huynh 1a nguyén
tir khac loai cia vong; cu thé 13, benzoxathiin.

[0017]

M&i nhém duoc dinh nghia & day c6 thé tao thanh mét phﬁn cua mOt nhdém khac va
c6 thé tuy v lién két v6i mot nhém khac qua mét lién két nhu -O-, -CO-, -COO-, -
S-, -SO-, -SO;-, -S0,-0-, -O-CO-, va -SO»-NH-. Vi dy, nhdm trong d6 Ci alkyl
lién két véi mot nhom khac qua -O- duge thé hién dudi dang Ci.6 alkyl-O-. Nhom
Ci. alkyl trong nhém Cy. alkyl-O- ¢6 cung dinh nghia nhu Cy.6 alkyl.

[0018]

Theo mdt s6 phuong 4n, R! tdt hon 14 doteri; OH; COOH; Ci alkyl tity y duoc thé
bing 1 dén 3 nhém doc 1ap duoc chon tir nhém bao gdm amino iy ¥ duge thé, Cy.s
alkyl-O- tiy ¥ duoc thé, Cy.6 alkyl-SO,-O- tiry ¥ dugc thé, silyl-O- tiry y dugc thé,
OH tuy y duoc thé, Cy6 alkyl-COO- tiy ¥ dugc thé, tetrahydropyranyl-O-, va di
vong; Ci6 alkyl-O-CO- tuy y dugc thé; hodc Ca. alkenyl tiy v duoc thé,

amino tly ¥ duoc thé 13, vi du, amino tiy y dugc thé bang 1 hodc 2 nhém ddc 1ap
duoc chon tir nhém bao gdm Ci alkyl tiy ¥ dugc thé bang OH, Cy. alkyl-SO,-
tiy y duoc thé, C.¢ alkyl-O-CO- tly ¥ dugc thé, va benzyl-O-CO-,

Cy. alkyl tiy ¥ duoc thé trong Cy alkyl-O- tiy y dugc thé, Ci. alkyl-SO»- tiy ¥
duoc thé, Cy. alkyl-SO,-O- tiy ¥ dugc thé, Cy.6 alkyl-COO- tity ¥ dugc thé, va Ci
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alkyl-O-CO- tlly y dugc thé 13, vi du, Cy6 alkyl tiiy ¥ dugc thé bang 1 dén 3 nhém
doc 1ap duoc chon tir nhém bao gém halogen, C.¢ alkyl-O-, phenyl tiy y dugc thé,
phenyl-SO,-NH- tity ¥ duge thé, va naphtalenyl-SO,-NH-, phenyl ty y dugc thé 1a
phenyl tuy y duoc thé bang 1 dén 3 nhém doc lap duoce chon tir nhém bao gdm
halogen, Ci.¢ alkyl, va NO»,

silyl-O- tiy ¥ duoc thé 13, vi dy, silyl-O- thy y dugc thé bang 1 dén 3 Ci alkyl
gidng nhau hosc khac nhau,

di vong 13, vi dy, thiazol hodc pyridin, va

Ca.6 alkenyl tuy y dugc thé 13, vi du, Cos alkehyl thy ¥ duoc thé bang 1 dén 3
halogen gidng nhau hozc khéc nhau.

[0019]

T4t hon nita 13, R! 13 doteri; OH; hodc Ci.6 alkyl tuy y duoc thé bang 1 dén 3 nhom
doc lap dugce chon tir nhém bao gdm amino tuy y dugc thé, Ci¢ alkyl-O- tuy y
duge thé, va OH.

Dic biét tdt hon 13, R! 1a C ¢ alkyl dugc thé bang OH.

[0020]

Trong cong thirc (1), vong A' t6t hon 14 vong hydrocarbon don vong c6 tir 3 dén 8
canh bdo hoa ho#c khdng bdo hoa, hodc di vong don vong, hai vong hoédc ba vong
6 tir 3 dén 15 canh bdo hoa hodc khdng bdo hoa chua it nhat mét, vi du, 1 dén 5,
nguyén tr khac loai doc lap dugce chon tir nhém bao gdm nito, oxy, va luu huynh
dudi dang nguyén tir vong.

Tét hon nita 13, vong A' 1a:

(a) vong hydrocarbon don vong co tu 3 dén 8 canh bdo hoa hoic khong bio hoa,
tdt hon 1, xyclopropan, xyclobutan, xyclopentan, xyclohexan, xycloheptan,
xyclooxtan, xyclobuten, xyclopenten, xyclohexen, xyclohepten, xyclooxten, hodc
benzen, t6t hon nira 13, benzen,

(b) di vong don vong ¢6 5 hodc 6 canh bdo hoa hodc khdng bio hoa chira it nhét

mot, vi du, 1 dén 4, nguyén tir nito 13 nguyén tir khac loai cla vong, t6t hon 13,
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pyrol, imidazol, pyrazol, pyridin, tetrahydropyridin, pyrimidin, pyrazin, pyridazin,
triazol, tetrazol, dihydrotriazin, azetidin, pyrolidin, imidazolidin, piperidin,
pyrazolidin, piperazin, azepan, hodc 1,4-diazepan, tdt hon nita 13, pyridin hozc
pyrazin, dic biét tot hon 13, pyridin,

(c) di vong hai vong c6 tir 7 dén 15 canh bdo hoa hodc khong bdo hoa chira it nhét
mot, vi du, 1 dén 5, nguyén tr nito 1a nguyén tr khac loai cua vong, tdt hon 14,
indol, indolin (dihydroindol), isoindol, isoindolin (dihydroisoindol), benzimidazol,
dihydrobenzimidazol, indazol, indazolin (dihydroindazol), | quinolin,
dihydroquinolin, tetrahydroquinolin, decahydroquinolin, isoquinolin,
dihydroisoquinolin,  tetrahydroisoquinolin,  benzotriazol,  tetrazolopyridin,
tetrazolopyridazin,  dihydrotriazolopyridazin,  imidazopyridin,  naphtyridin,
tetrahydronaphtyridin, hexahydronaphtyridin, xinolin, qﬁinoxalin,
dihydroquinoxalin,  tetrahydroquinoxalin,  quinazolin,  dihydroquinazolin,
tetrahydroquinazolin,  pyrazolopyridin, tetrahydropyridoindol,  benzazepin,
tetrahydrobenzazepin, carbazol, phenanthridin, hodc dihydrophenanthridin, t6t hon
nita 13, tetrahydroisoquinolin,

(d) di vong don vong bdo hoa hoac khong bao hoa c¢6 5 hodc 6 canh chira 1 hodc 2
nguyén tir oxy va cd it nhét mot, vi du, 1 dén 3, nguyén tir nito 12 nguyén t&r khic
loai cta vong, tdt hon 13, oxazol, hodc

(e) di vong don vong bdo hoa hodc khong béo hoa cé 5 hodc 6 canh chira 1 hodc 2
nguyén tt luu huynh va c6 it nhat mét, vi du, 1 dén 3, nguyén tr nito 1a nguyén tir
khac loai cua vong, tdt hon 14, thiazol.

Dic biét tot hon 14, vong A! 1a benzen hoic pyridin.

[0021]

Vong A' ¢6 thé c6 it nhdt mot hogic nhiéu, tot hon 14, 1 dén 4, t6t hon nita 13 1 phan
t&r thé. Phén tir thé nay t6t hon 13 va doc 1ap duge chon tir nhém bao gdm C. alkyl
tiy ¥ dugc thé, Ci alkyl-O- tity y duoc thé, halogen, va oxo. Phan tir thé nay tot

hon nita 12 bao gdm Ci. alkyl ty ¥ duoc thé bang 1 dén 3 halogen gidng nhau
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hoic khéc nhau; Cy alkyl-O- tiy v dugc thé bing 1 dén 3 nhém doc 1ap dugce
chon tir nhém bao gém halogen, C. alkyl-O-, va halo-C, alkyl-O-; halogen; va
0x0. Phan tir thé nay tSt hon nita 12 bao gébm halogen, Ci.6 alkyl, C1.¢ alkyl-O-, va
C. alkyl-O-C .6 alkyl-O-. Phan tir thé nay con t5t hon nita 13 bao gébm halogen, Ci.
¢ alkyl, va Cy. alkyl-O-. Phan tir thé nay dic biét tot hon 14 halogen.

[0022]

Theo moét s& phuong 4n, vong A! 1a benzen, pyridin, pyrazin, hodc
tetrahydroisoquinolin, t&t hon 13, benzen hogc pyridin, ma c6 thé c6 phan tir thé bét
ky trong s céac phan tir thé néu trén.

[0023]

Trong cong thuc (1), vong A? t6t hon 1a vong hydrocarbon don vong béo hoa hodc
khong bdo hoa c6 tir 3 dén 8 canh, hodc di vong don vong, hai vong hodc ba vong
bdo hoa hodc khong bao hoa co tir 3 dén 15 canh chura it nhat mot, vi du, 1 dén 5,
nguyén ti khac loai doc lap duge chon tir nhdm bao gém nito, oxy, va luu huynh
duédi dang nguyén tir vong.

Tt hon nita, vong A% 1a:

(a) vong hydrocarbon don vong béo hoa hodc khéng bdo hoa cé tu 3 dén 8 canh,
tdt hon 13, xyclopropan, xyclobutan, xyclopentan, xyclohexan, xycloheptan,
xyclooxtan, xyclobuten, xyclopenten, xyclohexen, xyclohepten, xyclooxten, hoac
benzen, tot hon nira 13, benzen,

(b) di vong don vong bdo hoa hodc khong bdo hoa cé 5 hodc 6 canh chura it nhét
mot, vi du, 1 dén 4, nguyén tr nito 13 nguyén t& khac loai clia vong, t6t hon 13,
pyrol, imidazol, pyrazol, pyridin, tetrahydropyridin, pyrimidin, pyrazin, pyridazin,
triazol, tetrazol, dihydrotriazin, azetidin, pyrolidin, imidazolidin, piperidin,
pyrazolidin, piperazin, azepan, hodc 1,4-diazepan, t6t hon nita 13, pyridin,

(c) di vong don vong bdo hoa hodc khong bdo hoa cé 5 hodc 6 canh chia 1 hodc 2
nguyén tir oxy la nguyén tir khac loai cua vong, t6t hon 13, furan, tetrahydropyran,

tetrahydrofuran, hodc dioxan, t6t hon nita 1, furan,
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(d) di vong hai vong bdo hoa hoic khong bdo hoa c6 tir 7 dén 12 canh chira it nhét
mot, vi du, 1 dén 3, nguyén tr oxy la nguyén tir khéac loai cua vong, tdt hon 13,
benzofuran,

(e) di vong don vong bdo hoa hodc khong bdo hoa cé 5 hoac 6 canh chira 1 hoac 2
nguyén tir luu huynh 13 nguyén t&r khac loai ctia vong, t6t hon 13, thiophen,
tetrahydrothiophen, tetrahydrothiopyran, tot hon nita 13, thiophen,

(f) di vong hai vong bdo hoa hodc khong bdo hoa ¢ tir 7 dén 15 canh chia it nhit
mot, vi du, 1 dén 5, nguyén ti nito 1a nguyén tr khac loai cuia vong, tdt hon 13,
indol, indolin (dihydroindol), isoindol, isoindolin (dihydroisoindol), benzimidazol,
dihydrobenzimidazol, indazol, indazolin (dihydroindazol), quinolin,
dihydroquinolin, tetrahydroquinolin, decahydroquinolin, isoquinolin,
dihydroisoquinolin,  tetrahydroisoquinolin, = benzotriazol,  tetrazolopyridin,
tetrazolopyridazin,  dihydrotriazolopyridazin,  imidazopyridin,  naphtyridin,
tetrahydronaphtyridin, hexahydronaphtyridin, xinolin, quinoxalin,
dihydroquinoxalin,  tetrahydroquinoxalin,  quinazolin,  dihydroquinazolin,
tetrahydroquinazolin,  pyrazolopyridin, tetrahydropyridoindol, = benzazepin,
tetrahydrobenzazepin, carbazol, phenanthridin, hodc dihydrophenanthridin, t6t hon
nita 1a, tetrahydroisoquinolin,

(g) di vong don vong bdo hoa hodc khong bao hoa cd 5 hoac 6 canh bdo hoa hodc
khong bdo hoa chira 1 hodc 2 nguyén tir oxy va cd it nhat mot, vi du, 1 dén 3,
nguyén tir nito 13 nguyén ti khéc loai ctia vong, tot hon 13, oxazol, hogc

(h) di vong don vong bdo hoa hodc khong bao hoa c6 5 hodc 6 canh chira 1 hoac 2
nguyén ti luu huynh va c6 it nhat mét, vi du, 1 dén 3, nguyén tir nito 14 nguyén tir
khéc loai ctia vong, t6t hon 13, thiazol.

Dic biét tot hon 13, vong A? 1a benzen.

[0024]

Vong A2 ¢6 thé c6 it nhit moét hodc nhiéu, t6t hon 13, 1 dén 4, tot hon nita 13, 1 dén

3, dic biét tdt hon 13, 2 phan tir thé. Phan tir thé nay t6t hon 1a va doc lap duoc
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chon tir nhém bao gbém C .6 alkyl tiy ¥ dugc thé, Cy.¢ alkyl-O- ty ¥ duoc thé, Ci.
xycloalkyl ty ¥ duoc thé, halogen, oxo, phenyl tiy ¥ dugc thé, va pyridyl tiy y
duoc thé. Phan tir thé nay t&t hon nira 1a bao gdm C . alkyl tiy ¥ duoc thé bang 1
dén 3 halogen giéng nhau hodc khéc nhau; C,.6 alkyl-O- tiy y duoc thé bang 1 dén
3 halogen gidng nhau hozc khac nhau; Cs.6 xycloalkyl tity ¥ duoc thé bang 1 dén 3
halogen gidng nhau hodc khac nhau; halogen; oxo; phenyl tiy y dugc thé bang 1
dén 3 nhom doc 1ap duoc chon tir nhém bao gdm halogen, Ci.¢ alkyl, va Cy.¢ alkyl-
O-; va pyridyl tiy ¥ duoc thé bing 1 dén 3 halogen gidng nhau hozc khac nhau.
Phan tr thé nay con t5t hon 1a va doc 1ap duoc chon tir nhém bao gém halogen;
C1. alkyl thy y duoc thé bang halogen; Ci.6 alkyl-O- tly y dugc thé bang halogen;
Cs.6 xycloalkyl, dic biét t6t hon 1& xyclopropyl hodc xyclobutyl; phenyl tuy ¥ dugc
thé bang halogen, Ci.¢ alkyl, halo-Cy.¢ alkyl, C. alkyl-O-, hodc halo-C,. alkyl-O-;
va pyridyl. Phan tir thé nay con tt hon nita va doc 14p dugce chon tir nhom bao
gbm halogen, Cy alkyl, halo-Cy. alkyl, va phenyl tuy y duoc thé bang halogen.
Phén tir thé nay diic biét tét hon 13 va doc 1ap dugc chon tir halogen hodc phenyl.
Khi vong A? ¢6 nhiéu phan tir thé trén nguyén tir cacbon vong ctia né, cic phan tir
thé ¢6 thé két hop cung v&i nguyén tir cacbon d8 tao thanh Cj. xycloalkyl, tbt hon
13, xyclopropyl hodc xyclobutyl, & vong A2 co thé tao thanh vong spiro.

[0025]

Theo mdt s6 phuong an, vong A? 1a benzen, pyridin, furan, thiophen, hoac
tetrahydroisoquinolin, t6t hon 13, benzen, ma cé thé c6 phan tir thé bat ky trong 56
céc phén tir thé néu trén.

[0026]

Khi L 14 -C(=0)-NH-, cdng thirc (1) bao gdm cé hai phuong 4n duéi day:
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trong d6 duong lwon song 1a diém lién két va A! va A? 1a gibng nhu dugc dinh
nghia & trén.

[0027]

Séang ché bao gdm cac phuong 4n duge minh hoa nhu duéi day.

Muc 1. Hop chét benzazepin cé cong thire (1):

Ho R'E

Cl

N\

(1)

trong d6 R! 1a doteri, OH, COOH, C,.¢ alkyl tuy y duoc thé, Cy.¢ alkyl-O-CO- tiy y
duoc thé, hodc Ca.s alkenyl tuy y duogc thé;

L 1a lién két tryc tiép hodc -C(=0)-NH-;

Vong A! 1a vong hydrocarbon hodc di vong;

Vong A? 1a vong hydrocarbon hoac di vong; va

mdi trong sb cac vong A va A? ¢ thé ¢6 it nhat mot phan tir thé, hosc mudi cua
no.

[0028]

Muc 2. Hop chét theo muc 1, trong d6 vong A' 1a vong hydrocarbon don vong bao
hoa hodc khdng bdo hoa 6 tir 3 dén 8 canh, hodc di vong don vong, hai vong hoic

ba vong bdo hoa hodc khdng bdo hoa co tir 3 dén 15 canh chtra 1 d&én 5 nguyén tir
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khéc loai dudi dang vong thanh phén doc 1ap duoc chon tr nhom bao gém nito,
oxy, va luu huynh,

Vong A? 1 vong hydrocarbon don vong bo hoa hodc khong bdo hoa cé tir 3 dén 8
canh, hoac di vong don vong, hai vong hodc ba vong bado hoa hodc khong béo hoa
c¢6 tir 3 dén 15 canh chra 1 dén 5 nguyén tir khac loai dudi dang vong thanh phan
doc 1ap dugc chon tir nhém bao gdém nito, oxy, va luu huynh, va

mdi trong sb céc vong A' va A? ¢6 thé c6 it nhdt mot phan tir thé, hodc mubi cua
no.

[0029]

Muc 3. Hop chét theo muc 1 hodc 2, hodc mubi clia né, trong d6 vong A' 1a vong
hydrocarbon don vong bdo hoa hoic khong bio hoa c6 tir 3 dén 8 canh, di vong
don vong béo hoa hoic khong bdo hoa ¢ 5 hodc 6 canh chira 1 dén 4 nguyén tir
nito 1a nguyén t& khéc loai cia vong, di vong hai vong bdo hoa hodc khong bao
hoa ¢6 tir 7 dén 15 canh chira 1 dén 5 nguyén tir nito 1a nguyén tir khac loai cua
vong, di vong don vong bdo hoa hodc khong bao hoa c6 5 hodc 6 canh chira 1 hodc
2 nguyén tir oxy la nguyén tir khac loai ctia vong va c6 it nhat mdt nguyén tir nito,
hodc di vong don vong bdo hoa hodc khong bdo hoa cé 5 hodc 6 canh chira 1 hodc
2 nguyén tir luu huynh 14 nguyén ti khéc loai ctia vong va c6 it nhdt mot nguyén tir
nito,

Vong A? 14 vong hydrocarbon don vong béo hoa hodc khong bio hoa cé tir 3 dén 8
canh, di vong don vong bao hoa hodc khéng bdo hoa c6 5 hodc 6 canh chira 1 dén
4 nguyén tr nito la nguyén t& khac loai cia vong, di vong don vong béo hoa hodc
khong bdo hoa c6 5 hodc 6 canh chirta 1 hodc 2 nguyén tir oxy la nguyén tur khac
loai ctia vong, di vong hai vong b3o hoa hodc khéng bio hoa c6 tir 7 dén 12 canh
chtra 1 dén 3 nguyén tir oxy 1a nguyén ti khéc loai cia vong, di vong don vong bio
hoa hoac khdong bdo hoa c6 5 hodc 6 canh chira 1 hodc 2 nguyén tr luu huynh [
nguyén tIr khéc loai cia vong, di vong hai vong bao hoa hodc khong bao hoa cé tur

7 d&n 15 canh chra 1 dén 5 nguyén t nito 13 nguyén tir khac loai cta vong, di
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vong don vong bdo hoa hodc khong bdo hoa c¢6 5 hodc 6 canh chta 1 hodc 2
nguyén tir oxy la nguyén tir khéc loai ciia vong va co it nhét mét nguyén tir nito,
hodc di vong don vong bdo hoa hodc khong bdo hoa cd 5 hodc 6 canh chira 1 hodc
2 nguyén tr luu huynh 1a nguyén tr khac loai cua vong va co it nhat mot nguyén tir
nito, va

mdi trong sb cac vong A! va A2 ¢6 thé c6 it nhat mot phan tir thé.

[0030]

Muc 4. Hop chét theo muc bét k¥ trong sé cac muc tir 1 dén 3, trong d6 vong A' 1a
benzen, pyridin, pyrazin, hodc tetrahydroisoquinolin va vong A' ¢6 thé c6 tir 1 dén
4 phan tir thé doc 1ap duge chon tir nhém bao gbém C ¢ alkyl tuy y duoc thé, C1.¢
alkyl-O- tuy y dugc thé, halogen, va oxo;

Vong A? 1a benzen, pyridin, furan, thiophen, hodc tetrahydroisoquinolin va vong
A2 6 thé co 1 dén 4 phan tir thé ddc 1ap duge chon tir nhém bao gbém C . alkyl tiy
y duge thé, Cre alkyl-O- tily ¥ duge thé, Cs xycloalkyl tity ¥ duge thé, halogen,
oxo, phenyl tuy y dugc thé, va pyridyl tuy y duoc thé,

v6i didu kién 1a néu vong A2 ¢6 nhiéu phan ti thé trén nguyén tir cacbon vong clia
né, thi cdc phan tir thé nay co6 thé két hop véi nguyén tir cacbon dé tao thanh Cs
xycloalkyl; hodc mubi clia no.

[0031]

Muc 5. Hop chét theo muc 4, trong d6, & vong A!, phan tir thé ctia mdi C .6 alkyl
tlty v duoc thé hodic Cy.6 alkyl-O- tiy y duoc thé doc 1ap 12 tir 1 dén 3 nhom gibng
nhau hodc khac nhau dugc chon tir nhdm bao gém halogen va C,.¢ alkyl-O-,

& vong A2, phén tir thé cia mdi C 6 alkyl tily y dugc thé hodc Ci.¢ alkyl-O- tiy ¥
duoc thé doc lap 1a tir 1 dén 3 halogen gidng nhau hozc khac nhau, phén tir thé cta
Cs.6 xycloalkyl tiy ¥ duoc thé 1a tir 1 dén 3 halogen giéng nhau hodc khac nhau,
phén tir thé cta phenyl tiy ¥ dugc thé 1a 1 dén 3 nhém doc 13p duge chon tir nhom
bao gdm halogen, Ci alkyl, va Ci alkyl-O-, va phan tir thé cua pyridyl tiy y

duoc thé 1a 1 dén 3 halogen giong nhau hodc khéac nhau, hodc mudi cia nd.
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[0032]

Muc 6. Hop chit theo muc bét ky trong sd cac muc tir 1 dén 5, trong d6 R' 13
doteri; OH; COOH; C, alkyl tuy y dugc thé béng 1 dén 3 nhém doc lap duoc
chon tir nhém bao gém amino tiy y duge thé, Cy alkyl-O- ty y dugc thé, C.6
alkyl-SO,-O- tly ¥ duge thé, silyl-O- tiy y dugc thé, OH, Ci.s alkyl-COO- tiy y
dugc thé, tetrahydropyranyl-O-, thiazolyl, va pyridyl; Ci.¢ alkyl-O-CO- tuy y dugc
thé; hodc Cap.6 alkenyl tiry v duoc thé,

amino tiy ¥ dugc thé 1a amino tiy ¥ dugc thé bang 1 hoic 2 nhém doc 1ap duoc
chon tir nhém bao gdm C alkyl tiy ¥ dugc thé bang OH, C . alkyl-SO»- tly y
dugce thé, Ci.6 alkyl-O-CO- tiry v duoc thé, va benzyl-O-CO-,

C\.6 alkyl tury ¥ duoc thé trong Ci6 alkyl-O- tiy y dugc thé, Ci.6 alkyl-SO»- tily ¥
dugc thé, C s alkyl-SO,-O- tiy ¥ dugc thé, C\.¢ alkyl-COO- tuy y dugc thé, va Ci.6
alkyl-O-CO- ty ¥ dugc thé 13 C 6 alkyl tly ¥ dugc thé bang 1 dén 3 nhém doc 1ap
duoc chon tir nhém bao gdm halogen, Cy alkyl-O- tiy ¥ duoc thé, phenyl tuy y
duoc thé, phenyl-SO,-NH- tiy v duoc thé, va naphtalenyl-SO,-NH-, phenyl tuy y
duoc thé 1a phenyl tily ¥ duoc thé bang 1 dén 3 nhém doc 1ap duge chon tir nhom
bao gdm halogen, C . alkyl, va NOy, silyl-O- tiry y dugc thé 14 silyl-O- tuy ¥ duoc
thé bang 1 dén 3 C\.6 alkyl gidng nhau hodc khéc nhau, va

Ca.6 alkenyl tiy ¥ duoc thé 14 C,. alkenyl tuy ¥ dugc thé bang 1 dén 3 halogen
gibng nhau hodc khac nhau, hodc mubi ctia né.

[0033]

Muc 7. Hop chit theo muc bét ky trong sb cac muc tir 1 dén 6, trong d6 R' 1a
doteri; OH; hodc Cy.6 alkyl thy v duoc thé bing amino tiy ¥ dugc thé, Cy.6 alkyl-O-
tly v duoc thé, hodc OH,

amino tiy ¥ duoc thé 1 amino tiy y dugc thé bing Ci alkyl tiy y dugc thé bing
OH, va

Ci.6 alkyl-O- thy y duoc thé 1a C16 alkyl-O- tiy y dugc thé bang 1 dén 3 halogen

giong nhau hodc khac nhau, hodc mudi cta no.
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[0034]

Muc 8. Hop chét theo muc bét ky trong s6 cac muc tir 1 dén 7, trong d6 R 1a Cy6
dkylduqcthébéngCH{,hoécrnuéicﬁané.

[0035]

Muc 9. Hop chét theo muc bét ky trong s6 cac muc tir 1 dén 8, trong d6 vong A! 13
benzen tiy y dugc thé bang halogen, Cy. alkyl, halo-Cy alkyl, Ci.¢ alkyl-O-, halo-
Cr.s alkyl-O-, Ci alkyl-O-Ci alkyl-O-, halo-Cis alkyl-O-Cis alkyl-O-, Ci.
alkyl-O-halo-C .6 alkyl-O-, hodc halo-C . alkyl-O-halo-C,.s alkyl-O-; pyridin tuy y
duoc thé biang halogen; pyrazin; hodc tetrahydroisoquinolin tuy y dugc thé bing
0XO0; va

Vong A? 1a benzen tuy y dugc thé bang 1 dén 3 nhém ddc 1ap duge chon tir nhém
bao gdm halogen, C . alkyl, halo-Cy.6 alkyl, Cy.s alkyl-O-, halo-Ci. alkyl-O-, Cs.6
xycloalkyl tuy y duoc thé, phenyl, va pyridyl, thy ¥ dugc thé phenyl being phenyl
tlly ¥ dugc thé bing halogen, Ci. alkyl, halo-Cy. alkyl, Ci. alkyl-O-, hogc halo-
C1.¢ alkyl-O-; pyridin tuy y duoc thé bang Ci. alkyl, halo-Cj.6 alkyl, hodc phenyl;
furan tuy y duogc thé bang Cy.¢ alkyl; thiophen ty y dugc thé bang C . alkyl; hodc
tetrahydroisoquinolin tiy ¥ duogc thé bing 1 dén 3 nhém doc lap duoc chon tir
nhém bao gbébm halogen, Cis alkyl, va oxo, V6i didu kién 13 néu
tetrahydroisoquinolin c6 nhiéu nhém C ¢ alkyl trén nguyén tir cacbon vong ctia no,
thi c4c nhom Ci alkyl ndy c6 thé két hop véi nguyén tir cacbon dé tao thanh Cs.
xycloalkyl, hodc mudi ctia né.

[0036]

Muc 10. Hop chét theo muc bét ky trong s6 cdc muc tir 1 d@én 9, trong d6 R' 14 Cy
alkyl dugc thé bang OH,

Vong A' 1a benzen tuy y dugc thé bang halogen, C . alkyl, Ci. alkyl-O-, hodc Ci.6
alkyl-O-C . alkyl-O-; hoic pyridin tiy y duoc thé bang halogen, va

Vong A? 1a benzen tiy y dugc thé bang 1 dén 3 nhém ddc 14p dugc chon tir nhém
bao gdm halogen, C alkyl, halo-Ci. alkyl, Ci.s alkyl-O-, halo-C . alkyl-O-, Cs
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xycloalkyl tuy y duoc thé, phenyl, va pyridyl, tiy y duoc thé phenyl being phenyl
tly v dugc thé bang halogen, Ci alkyl, halo-Cy alkyl, Cy.s alkyl-O-, hodc halo-
C\. alkyl-O-, hodc mubi ctia né.

[0037]

Muc 11. Hop chét theo muc bat ky trong sb cac muc tir 1 dén 10, trong d6 R! 1a
C. alkyl duoc thé bang OH,

Vong A! 1a benzen tuy y dugc thé bang halogen, Cy.6 alkyl, hodc Ci.6 alkyl-O-, va
Vong A? 1a benzen tuy y dugc thé bang 1 dén 3 nhém doc 1ap duge chon tir nhém
bao gdm halogen, Ci alkyl, halo-Ci alkyl, va phenyl tuy y dugc thé bing
Iudogen,hoécrnuéicﬁané.

[0038]

Muc 12. Hop chét theo muc bét ky trong sb cac muc tir 1 dén 11, trong d6 R 12
CL6Mky1duqcthéb§ngCHL

Vong A! 1a benzen, hodc benzen duoc thé béng halogen, va

Vong A? 1a benzen dugc thé béng 1 dén 3 nhém doc 1ap dugc chon tr nhém bao
gdm halogen va phenyl, hodc mudi cta nd.

[0039]

Muc 13. Hop chét theo muc bét ky trong sd cc muc tir 1 dén 10, trong d6 R! 1a
C.¢ alkyl duoc thé bang OH,

Vong A 1a pyridin,

Vong A? 1a benzen tiy y dugc thé bang 1 dén 3 nhém doc 1ap dugc chon tir nhém
bao gébm halogen, Cis alkyl, halo-Ci¢ alkyl, va phenyl tuy y dugc thé bang
hdogen,hoécrnuéicﬁané.

[0040]

Muc 14. Hop chéit theo muc bat ky trong s cac muc tir 1 dén 9, trong d6 R' 14 Cy¢
alkyl dugc thé bang OH,

Vong A! 1a benzen tuy y duoc thé bang halogen, Ci alkyl-O-, hogc halo-Ci.¢
alkyl-O-; hodc pyridin, va
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Vong A? 14 benzen tuy y dugc thé bang 1 dén 3 nhém ddc 1ap dugc chon tir nhém
bao gdm halogen, Cis alkyl, halo-C alkyl, va phenyl tuy y duoc thé bang
halogen; pyridin tuy y dugc thé bang phenyl hodc halo-Cis alkyl; hodc
tetrahydroisoquinolin tuy y duoc thé bang 1 dén 3 nhém ddc 1ap duge chon tir
nhém bao gém halogen va oxo, hodc mudi ctia né.

[0041]

Muc 15. Hop chét theo muc bét ky trong sb cac muc tir 1 dén 14, trong d6 L 1a
-C(=0)-NH-, hoic mudi ctia né.

[0042]

Muc 16. Hop chét, hodc mubi cia nd, duge chon tir nhém hop chat dudi day:
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[0043]
Muc 17. Chét dbi khang thu thé vasopressin chira hop chét theo muc bt ky trong
s6 cac muc tir 1 dén 16 hodc mudi cta nd.

[0044]

Muc 18. Duoc phim chira hop chét theo muc bat ky trong sb cac muc tir 1 dén 16
hodic mudi cua né lam thanh phén hoat tinh, dé diéu tri, phong nglra va/hodc chin
dodn bénh dugc chon tir nhém bao gdm bénh Meniere, cao huyét ap, pht, xung cb
chuodng, suy tim, r6i loan chire ning than, suy than, bénh than da nang, hoi chung
bai tiét vasopressin khong thich hop, bénh xo gan, ha natri huyét, ha kali huyét,
bénh tiéu duong, kém luu thong mau, say tau xe, roi loan chuyén héa nudc, va roi
loan thiéu mau cuc bd.

[0046]

Muc 19. Hop chét theo muc bét ky trong sd cac muc tir 1 dén 16 hodc mudi ctia né
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dé sur dung trong viéc diéu tri, phong ngtra va/hodc chin doan bénh dugc chon tir
nhém bao gdm bénh Meniere, cao huyét ap, phti, xung c¢b chudng, suy tim, rdi loan
chtrc nang thén, suy than, bénh than da nang, hoi chig bai tiét vasopressin khong
thich hop, bénh xo gan, ha natri huyét, ha kali huyét, bénh tiéu duong, kém luu
thong mau, say tau xe, roi loan chuyén héa nudc, va rdi loan thiéu méau cuc bd.
[0048]

Sang ché ciing bao ham cic t6 hop bét ky cua cac phuong 4n duge uvu tién hodc
nhitng lya chon cho céac yéu t6 hodc cac dAu hiéu khéac nhau & day ciing nhu céc
phuong 4n duge minh hoa trén day mién 1a cac t6 hop nay 13 khong ky nhau.

[0049]

[Phuong phap diéu ché chung]

Hop chét theo séng ché c6 thé dugc didu ché, vi dy, theo phuong phép diéu ché
thong thuong nhu duoc thé hién dudi ddy nhung phuong phép diéu ché hop chat
theo sang ché khong bi giéi han & dé.

Chét ban dau duge st dung & day 1a co thé c6 ban sin hodc o thé duoc diéu ché
theo cac phuong phap da biét hodic phuong phap bét ky phu hop véi cac phuong
phép do.

Loai dung méi, axit, bazo, nhém bao vé va nhém roi chuyén khong bi gidi han bat
ky, ma thuong dugc st dung trong linh vuc hoa téng hop hitu co déu c6 thé duoc
st dung trong viéc diéu ché hop chét theo sang ché.

Céc san phdm trong qua trinh didu ché hop chét theo sang ché c6 thé dugc sir dung
trong phan tmng tiép theo néu ching duogc hoa tan trong dung dich phéan tmg hodc &
dang san phdm tho. San phdm ciing c6 thé dugc tach tir hdn hop phan tng theo
phuong phap thong thuong va duge tinh ché mot cach dé dang theo céc quy trinh
tinh ché théng thuong. Cc quy trinh tinh ché nay bao gdm, vi dy, loc, chiét, o,
lam bay hoi, két tinh, két tinh lai, chung cét, sdc ky va phan giai quang.

Qua trinh alkyl héa, thuy phén, amin hda, este hoa, amit hoa, éte hoa, oxy hoa va

khtr trong khi diéu ché hop chit theo sang ché co thé duoc tién hanh theo cac
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phuong phép dé biét.

Céc chét phan tmg va phuong phép thuong duge st dung ¢ day dugc md ta trong,
vi dy, ORGANIC FUNCTIONAL GROUP PREPARATIONS tii ban lan 2,
ACADEMIC PRESS, INC. 1989; Comprehensive Organic Transformations, VCH
Publishers Inc., 1989, P. G. M. Wuts; T. W. Greene “Greene’s Protective Group in
Organic Synthesis” tai ban lan thtr 4, 2006; va John Wiley & Sons, New York,
1991, P.309.

[0050]

So d6 phan tng-1

" HoR'F
”O C?T
t\&w LY —
N

@)
(1)

Trong so d6 ndy, R', A, A2 va L 1a gidng nhu duoc dinh nghia & trén.
Hop chét theo sang ché c6 thé dugc diéu ché bing cach amit hoa st dung hop chit
(2) va hop chét (3). Cu thé 13, hop chit (1) c6 thé duoc didu ché bang phan tmg cta
hop chit (2) hodc din xuit phan tng trong nhém carboxy ctia né va hop chét (3)
hodc dan xudt phan tng trong nhém imino ctia nd.
[0051]
Dan xuét phan tmg duoc vu tién cia hop chét (2) trong nhém carboxy bao gbm, vi
du, c4c halogenua axit, azit axit, axit anhydrit, amit hoat hoa, va este hoat héa. Dan
xudt phan tmg dugc wu tién gdm axit clohydric; azit axit; hdn hop axit anhydrit véi
axit nhu phosphat duge thé (vi du, dialkyl phosphat, phenyl phosphat, diphenyl
phosphat, dibenzyl phosphat, va phosphat halogen hoa), dialkyl phosphit, axit
sunfuro, axit thiosulfuric, axit sulfuric, axit sulfonic (vi du, axit metansulfonic),

axit carboxylic béo (vi du, axit axetic, axit propionic, axit butyric, axit isobutyric,
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axit pivalic, axit pentanoic, axit isopentanoic, axit 2-etylbutyric, va axit
tricloaxetic), va axit carboxylic thom (vi dy, axit benzoic); axit anhydrit dbi xung;
cac amit hoat héa véi imidazol, imidazol duoc thé 4, dimetylpyrazol, triazol, hoic
tetrazol; cac este hoat hdéa (vi du, xyanometyl este, metoxymetyl este,
dimetyliminometyl este, vinyl este, propargyl este, p-nitrophenyl este, 2,4-
dinitrophenyl este, triclophenyl este, pentaclophenyl este, va mesylphenyl este); va
céc este c6 cac hop chit N-hydroxy (vi du, N,N-dimetylhydroxylamin, 1-hydroxy-
2-(1H)-pyridon, N-hydroxysucxinimit, N-hydroxyphthalimit, va HOBt). Cac dan
xuét phan tmg nhu vay c6 thé dugc chon tir cac dan xuét nay dua vao loai hop chét
(2) dugc st dung.

[0052]

Trong truong hop néu hop chit (2) duoc str dung dudi dang axit tu do hodc mudi
clia n6 & so dd phan tmg-1, phan tng nay c6 thé duoc tién hanh dudi su c6 mit clia
chét 1am ngung tu. Chét lam ngung tu niy c6 thé 1a chét bat ky da biét thudng
duoc st dung trong linh vuc ndy va bao gom, vi du, DCC; N-xyclohexyl-N’-
morpholinoetylcarbodiimit; N-xyclohexyl-N’-(4-
dietylaminoxyclohexyl)carbodiimit; N,N’-dietylcarbodiimit; N,N’-
diisopropylcarbodiimit; WSC hodc mudi HCI cta né; N,N’-carbonylbis(2-
metylimidazol); pentametylenketen-N-xyclohexylimin; diphenylketen-N-
xyclohexylimin; etoxyaxetylen, 1-alkoxy-1-cloetylen; trialkyl phosphit; etyl
polyphosphat; isopropyl polyphosphat; photpho oxyclorua (phosphoryl clorua);
photpho triclorua; diphenylphosphoryl azit; thionyl clorua; oxalyl clorua; alkyl
haloformat nhu etyl cloformat va isopropyl cloformat; triphenylphosphin; mudi 2-
etyl-7-hydroxybenzisoxazoli; mudi ndi phan ti 2-etyl-5-(m-sulfophenyl)isoxazoli
hydroxit; benzotriazol-1-yloxy-tris(dimetylamino)phosphoni hexaflophosphat; 1-
(p-clobenzensulfonyloxy)-6-clo-1H-benzotriazol; va chét ma duoc goi la thude thir
Vilsmeier dugc diéu ché trong phan ung gitta DMF véi chét nhu thionyl clorua,

phosgen, triclometyl cloformat, va photpho oxyclorua. Phan ing cling c6 thé dugc
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thuc hién dudi sy ¢d mat cua chét lam ngung tu néu trén va chét este hoa hoat tinh
nhu N-hydroxysucxinimit, N-hydroxyphthalimit, va HOBt.

[0053]

Dén xuét phan tng dugc wu tién ctia hop chit (3) trong nhém imino bao gom, vi dy,
imino loai bazo Schiff hodc chat hdn bién dang enamin ctia n6 dugc sinh ra trong
phan tmg gitra hop chat (3) véi hop chét cacbonyl nhu andehyt va keton; dan xuét
silyl dugc sinh ra trong phan Umg gifta hop chét (3) véi hop chét silyl nhu
bis(trimetylsilyl)axetamit, mono(trimetylsilyl)axetamit, va bis(trimetylsilyl)uré; va
dan xudt duoc sinh ra trong phan tng gitta hop chét (3) vé6i phospho triclorua hoic
phosgen.

[0054]

So dd phan tmg-1 thuong duge tién hanh trong dung moi thong thudng ma khong
lam anh huéng bit loi dén phan tmg. Dung mdi ndy bao gdm, vi dy, nudc; dung
moi rugu nhu MeOH, EtOH, isopropanol, n-butanol, trifloetanol, va etylen glycol;
dung moi keton nhu axeton va metyl etyl keton; dung mdi éte nhw THF, dioxan,
Et,0, diisopropyl éte, va diglym; dung moi este nhu AcOMe va AcOEt; dung mdi
cuc aprotic nhu MeCN, DMF, va DMSO; dung méi hydrocarbon nhu n-pentan, n-
hexan, n-heptan, va xyclohexan; dung moi hydrocarbon halogen héa nhu DCM, va
etylen clorua; va cac dung mdi hitu co khac; va cac dung moi hdn hop ctia chiing.
[0055]

So d6 phan Gng-1 ¢6 thé dugc tién hanh du6i su c6 mat ciia bazo. Bazo ndy c6 thé
13 bazo hitu co va vo co bit ky da biét thuong duge st dung trong linh vuc nay.
Bazo vO co nhu vay bao gém, vi du, kim loai kiém (vi dy, natri va kali), hydro
cacbonat kim loai kiém (vi du, lithi hydro cacbonat, natri hydro cacbonat, va kali
hydro cacbonat), hydroxit kim loai kiém (vi du, LiOH, NaOH, va KOH), cacbonat
kim loai kiém (vi du, Li,CO3, NayCO3, K,CO3, va Cs,COs3), alkoxit kim loai kiém
thép (vi du, natri metoxit va natri etoxit), va kim loai kiém hydrua (vi du, NaH va

KH). Bazo hitu co nhu vay bao gbm, vi du, trialkylamin (vi dy, trimetylamin,
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trietylamin, va N-etyldiisopropylamin), pyridin, quinolin, piperidin, imidazol,
picolin, dimetylaminopyridin, dimetylanilin, N-metylmorpholin, DBN, DABCO,
va DBU. Bazo & dang léng c6 thé ding 1am dung méi. Bazo & day duge st dung
mdt minh hodc hdn hop hai hodc nhiéu loai. Lugng bazo dugc st dung & déy thong
thudng 13 tir 0,1 dén 10 mol, t6t hon 12 0,1 dén 3 mol, tinh theo 1 mol hop chét (2).
[0056]

Ti 1& ctia hop chét (2) v6i hop chit (3) duge sir dung trong so d6 phan tng-1 thong
thudng 1a it nhat 1 mol, t6t hon 14 khoang 1 dén 5 mol hop chét (2) so véi 1 mol
hop chét (3).

Nhiét dd phan tng la khong bi giéi han va phan Umg thudng dugc tién hanh duéi
c4c didu kién bat ky nhu 1am lanh, nhiét do trong phong, va gia nhiét. Phan tng t6t
hon 14 ¢6 thé duoc tién hanh & nhiét do tir nhiét do trong phong dén 100°C trong
30 phut dén 30 gid, tot hon 13 30 phut dén 5 gid.

[0057]

So dd phan tmg-2

(1a)

Trong so dd nay, A!, A% va L 1a giéng nhu dugc dinh nghia ¢ trén, R Ia
hydroxyalkyl trong d6 OH dugc bao vé bang nhém bao vé, va R'* 1a Cy alkyl
duoc thé bang OH.

So db phan tmg-2 1a quy trinh didu ché hop chit theo sang ché trong d6 R ctia hop
chét (3) 1a hydroxyalkyl trong d6 OH dugc bao vé bang nhém bao vé. Viéc khir

béo vé nhom bao vé OH- trén R cua hop chét (4) dudi sy c6 mit ciia dung mdi
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hodc dudi su c6 mit ciia dung méi tro ¢6 thé thu dugce hop chét (1a).

Nhém bao vé khong giéi han bat ky cho hydroxy ma thudng duge st dung trong
linh vuc hod tdng hop hitu co ¢6 thé dugc sir dung cho nhém bao vé OH-. Nhém
bao v& OH- nhu vay bao gdm, vi du, nhém alkyl (vi dy, metyl, etyl, isopropyl, tert-
butyl, triflometyl, hydroxymetyl, 2-hydroxyetyl, va axetylmetyl); nhom
alkyl(alkenyl)carbonyl (vi du, axetyl, propionyl, butyryl, isobutyryl, pentanoyl,
pivaloyl, valeryl, isovaleryl, cloaxetyl, dicloaxetyl, tricloaxetyl, trifloaxetyl,
metoxyaxetyl, acryloyl, propioloyl, methacryloyl, crotonoyl, isocrotonoyl, va (E)-
2-metyl-2-butenoyl); nhém arylcarbony! (vi du, benzoyl, a-naphthoyl, f-naphthoyl,
2-bromobenzoyl, 4-bromobenzoyl, 4-clobenzoyl, 2,4,6-trimetylbenzoyl, 4-toluoyl,
4-anisoyl, 4-nitrobenzoyl, 2-nitrobenzoyl, 2-(metoxycarbonyl)benzoyl, va 4-
phenylbenzoyl); nhdm tetrahydro(thio)pyranyl(furanyl) (vi du, tetrahydropyran-2-
yl, 3-bromotetrahydropyran-2-yl); nhom silyl (vi du, trimetylsilyl, trietylsilyl,
isopropyldimetylsilyl, tert-butyldimetylsilyl, metyldiisopropylsilyl, metyl di-tert-
butylsilyl, triisopropylsilyl, diphenylmetylsilyl, diphenylbutylsilyl,
diphenylisopropylsilyl, va phenyldiisopropylsilyl); nhém alkoxymetyl (vi dy,
metoxymetyl, 1,1-dimetyl-1-metoxymetyl, etoxymetyl, propoxymetyl,
isopropoxymetyl, butoxymetyl, tert-butoxymetyl, 2-metoxyetoxymetyl, 2,2,2-
tricloetoxymetyl, va bis(2-cloetoxy)metyl); va nhom aralkyl (vi du, benzyl, a-
naphtylmetyl, B-naphtylmetyl, diphenylmetyl, triphenylmetyl, o-
naphtyldiphenylmetyl, 9-anthrylmetyl, 4-metylbenzyl, 2,4,6-trimetylbenzyl, 3,4,5-
trimetylbenzyl, 4-metoxybenzyl, 4-metoxyphenyldiphenylmetyl, 2-nitrobenzyl, 4-
nitrobenzyl, 4-clobenzyl, 4-bromobenzyl, va 4-xyanobenzyl). Qu4 trinh loai bo
nhém bao vé bat ky ma thuong duoc sir dung trong linh vyc nay c6 thé duoc ap
dung.

Dung moi tro dugc st dung & day bao gém, vi du, nudc; dung mdi éte nhu dioxan,
tetrahydrofuran, dietyl éte, 1,2-dimetoxyetan, dietylen glycol dimetyl éte, va etylen

glycol dimetyl éte; dung moi hydrocarbon halogen héa nhu metylen clorua,
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cloform, 1,2-dicloetan, va cacbon tetraclorua; dung moi hydrocarbon thom nhu
benzen, toluen, va xylen; dung moi rugu bac thép nhu metanol, etanol, va
isopropanol; va dung méi cyc nhu DMF, DMSO, triamit hexametylphosphoric, va
axetonitril. Dung mdi tro dugc st dung riéng r& hodc hon hop hai hoic nhiéu loai.
[0058]

So db phan mg-2 duoc tién hanh theo phuong phép théng thudng nhu thuy phén
va khu.

Qua trinh thuy phan t5t hon 12 duge tién hanh dudi sy c6 mit clia bazo hodic axit
gdm cac axit Lewis. Bazo nhu vay bao gdm, vi dy, bazo v co nhu hydroxit kim
loai kidém (vi dy, natri hydroxit va kali hydroxit), hydroxit kim loai kiém thé (vi du,
magié hydroxit va canxi hydroxit), cacbonat kim loai kiém (vi du, natri cacbonat
va kali cacbonat), cacbonat kim loai kiém thd (vi du, magié cacbonat va canxi
cacbonat), va hydro cacbonat kim loai kiém (vi du, natri hydro cacbonat va kali
hydro cacbonat); va bazo hitu co nhu céc trialkylamin (vi dy, trimetylamin va
trietylamin), picolin, DBN, DABCO, va DBU. Axit nhu vy bao gdm céc axit hiru
co (vi du, axit formic, axit axetic, axit propionic, axit tricloaxetic, va axit
trifloaxetic) va cdc axit vd co (vi du, axit clohydric, axit bromhydric, va axit
sunfuric). Viéc loai bdo nhdém bao vé sir dung axit trihaloaxetic (vi duy, axit
tricloaxetic va axit trifloaxetic) co thé duoc tién hanh dudi sy c6 mit cia chét khu
cation (vi du, anisol va phenol). Cac bazo hodc axit & dang long co thé gip hai lan
dudi dang dung moi.

Nhiét do phan ung trong qud trinh thily phan 1a khong bi gi6i han va phan ung
thuong duoc tién hanh dudi cac didu kién bat ky nhu 1am lanh, nhiét do trong
phong va gia nhiét.

[0059]

Qua trinh khtr bao gém, vi du, khtr héa hoc va khtr xtic tac.

Chét khir duoc st dung trong khtr héa hoc bao gdm, vi du, kim loai (vi dy, thiéc,

k&m, va sdt) va hon hop cac hop chat kim loai (vi dy, crom clorua va crom axetat)
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va axit hitu co hodc v6 co (vi duy, axit formic, axit axetic, axit propionic, axit
trifloaxetic, axit p-toluensulfonic, axit clohydric, va axit bromhydric).

Chét xtc tac duge st dung trong khir xtc téc bao gom, vi du, chét xuc tac thong
thudng nhu chit xuc tac platin (vi du, dia platin, bot platin, platin den, platin keo,
platin oxit, va day platin), chét xuc tac paladi (vi du, bot paladi, paladi den, paladi
oxit, paladi-cacbon, paladi keo, paladi-bari sulfat, va paladi-bari cacbonat), chét
xtc tac nickel (vi du, nickel da khir, nickel d& oxy héa, va nickel Raney), chét xtc
tac coban (vi du, coban khir va coban Raney), chat xtc tac sat (vi du, sét khir va sit
Raney), va chit xtic tac ddng (vi du, ddng khir, ddng Raney, va ddng Ullmann).
Phén Gng khir duoc tién hanh trong dung moi thong thudng ma khéng lam anh
hudng bét loi dén phan Ung, nhu nude; rugu nhu metanol, etanol, trifloetanol, va
etylen glycol; éte nhu axeton, dietyl éte, dioxan, va tetrahydrofuran; hydrocarbon
halogen héa nhu cloform, metylen clorua, va etylen clorua; cac este nhu metyl
axetat va etyl axetat; dung moi cuc aprotic nhu axetonitril va N,N-
dimetylformamit; dung mdi bazo nhu pyridin; va cadc dung moi hitu co khac; va
cac dung mdi hon hop clia ching. Phan tng khir théng thuong dugc tién hanh &
nhiét d6 tir nhiét do trong phong dén 200°C, tét hon 14 tir nhiét do trong phong dén
150°C, trong khoang 1 dén 30 gio.

[0060]

So db phan tmg-3

Ho R'F HO R'F
Cl = Cl -
R 8
N N
pN :
5) (3)

Trong so do nay, R' 13 giong nhu dugc dinh nghia & trén va PN 1a nhom bao vé cho
amino.

Hop chét (3) c6 thé dugc diéu ché bang cach loai bd nhém bao vé& cho amino & hop
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chét (5). Qua trinh loai bd nhém bao vé cho amino co6 thé duoc tién hanh theo
phuong phap théng thudng nhu thuy phén trong so @6 phan tmg-2 va hydro phan.
Nhém bao vé cho amino bao gdm, vi du, alkoxycarbonyl, alkanoyl, va alkyl duoc
thé aryl.

Nhom alkoxycarbonyl bao gdm, vi du, metoxycarbonyl, etoxycarbonyl,
propoxycarbonyl, butoxycarbonyl, tert-butoxycarbonyl, pentyloxycarbonyl, va
hexyloxycarbonyl.

Nhom alkanoyl bao gbém, vi du, formyl, axetyl, propionyl, butyryl, isobutyryl,
pentanoyl, tert-butylcarbonyl, va hexanoyl.

Nhom alkyl dugc thé aryl bao gom, vi du, benzyl, 2-phenyletyl, 1-phenyletyl, 3-
phenylpropyl, 4-phenylbutyl, 5-phenylpentyl, 6-phenylhexyl, diphenylmetyl, trityl,
va C1. alkyl dugc thé bang phenyl tuy y duge thé bang 1 dén 3 phan tir thé gidng
nhau hoic khac nhau. Phan t&r thé trén nhém phenyl bao gbém, vi du, halogen, C.
alkyl, halo-Cis alkyl, Cis alkyl-O-, halo-Cis alkyl-O-, hydroxy-Cis alkyl,
hydroxy-halo-Cy.¢ alkyl, hydroxy-Ci¢ alkyl-O-, hydroxy-halo-C;.s alkyl-O-, va
C;.6 xycloalkyl. Khi nhém phenyl duoc thé bang hai hodc nhidu nhom, thi céc
nhém nay c6 thé 1a doc 1ap va gidng nhau hoic khac nhau.

[0061]

Hop chét theo sang ché, chat ban dau va hop chét trung gian & diy bao gém céc
chit ddng phan hinh hoc, chit ddng phan lap thé, chit ddng phén quang va chat
hdn bién hoa dung. Mdi chit dong phin c¢6 thé dugc tich bang céch phan giai
quang thong thudong hozc diéu ché tir cac chit ban dau c6 hoat tinh quang tuong
ung.

[0062]

Hop chét theo sang ché, chat ban dau, va hop chét trung gian trong ban mé ta nay
¢6 thé & dang mudi va mdi hop chat dich thu duoc & mdi budc phan tng cling co
thé tao thanh mudi. Trong trudng hop ma hop chéat thu duoc & budce phan tng &

dang tu do, hop chét nay c¢6 thé duoc chuyén héa thanh mudi mong mudn bang cac
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phuong phap da biét. Trong trudng hop ma hop chit & dang mubi ciia né, hop chat
ndy c6 thé duoc chuyén hoéa thanh dang tu do ctia né hoic mét dang mudi mong
mudn khac. Cac mudi nay bao gdm cac mudi duge minh hoa nhu dudi day.

[0063]

Mubi & day bao gdm mubi cong axit va mudi cong bazo duoc dung. C4c axit trong
mudi cong axit bao gdm, vi dy, axit vd co nhur axit clohydric, axit bromhydric, axit
iothydric, axit nitric, axit sunfuric, va axit phosphoric; Céc axit hitu co nhu axit
formic, axit propionic, axit oxalic, axit cacbonic, axit picric, axit metansulfonic,
axit etansulfonic, axit p-toluensulfonic, axit axetic, axit xitric, axit tartaric, axit
malonic, axit sucxinic, axit maleic, axit fumaric, axit malic, va axit lactic; va cac
amino axit nhu lysin, arginin, aspartic axit, va axit glutamic. Cac bazo trong mudi
cong bazo bao gém, vi du, kim loai nhu kim loai kiém (vi dy, natri va kali) va kim
loai kiém thd (vi dy, canxi va magié); bazo v co nhu cacbonat kim loai kiém (vi
du, lithi cacbonat, kali cacbonat, natri cacbonat, va xesi cacbonat), hydro cacbonat
kim loai kiém (vi du, lithi hydro cacbonat, natri hydro cacbonat, va kali hydro
cacbonat), va hydroxit kim loai kiém (vi du, lithi hydroxit, natri hydroxit, kali
hydroxit, canxi hydroxit, va xesi hydroxit); bazo hitu co nhu metylamin,
dietylamin, trimetylamin, trietylamin, N-etyldiisopropylamin, etanolamin,
dietanolamin,  trietanolamin,  etylendiamin, tris(thydroxymetyl)metylamin,
dixyclohexylamin, N,N’-dibenzyletylendiamin, guanidin, pyridin, quinolin,
piperidin, imidazol, dimetylaminopyridin, dimetylanilin, picolin, cholin, N-
metylmorpholin, DBN, DBU, va DABCO; va mudi amoni.

[0064]

Hop chét theo sang ché ciing bao gdm céc loai hydrat, solvat, va chat da hinh két
tinh cta hop chét ¢ cong thirc (1) va mudi clia ching.

Hop chit theo sang ché bao gbm hop chit ¢ cong thirc (1) trong d6 mdt hoidc
nhiéu nguyén tir bt ky dugc thay thé bing mot hodc nhidu chét déng vi ciing nhur

hop chét c¢6 cong thirc (1) trong d6 R' 1 doteri. Cac chét ddng vi nay bao gdm
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doteri (*H), triti (CH), 1*C, "N, va 130.
[0065]
Hop chét theo sang ché cling bao gdm ddng tinh thé hodc mudi dong tinh thé dugc
dung. Ddng tinh thé hodc mudi ddng tinh thé nay 14 chat két tinh dugc tao thanh tir
hai hodc nhiéu phan t&r & nhiét do trong phong, mdi phan tir c6 cac dic tinh vat ly
khéc nhau (vi du, cdu tric, diém noéng chay, va nhiét néng chay). DPong tinh thé
hodc mudi ddng tinh thé nay c6 thé duoc didu ché theo phuong phap dong két tinh
da biét.

- [0066]
Hop chét theo sang ché ciing bao gdm tién duoc chét duoc dung. Tién duoc chit
nay bao gém hop chét ¢6 cong thire (1) trong d6 bat ky phan tir thé nao déu duoc
diéu chinh bang nhém chirc phan tng nhu OH, COOH, va amino.
[0067]
V& co ban, thu thé vasopressin Vi, dugc cho 1a tdn tai trong mach mau va co tim
va ¢ thé gay ra su co mach, trong khi d6 thu thé vasopressin V; dugc cho la tdn
tai trong tiéu quan than va mang trong va cé thé gdy ra sy giit nude trong co thé.
Do c4c hoat dong nay cta thy thé vasopressin, hop chét theo sang ché c6 tinh dbi
khang vasopressin cua ca chat dbi khang vasopressin Vi, lan chit dbi khéng
vasopressin V ¢6 thé tao ra, vi du, tdc dung gisin mach méu, chéng tang huyét ap,
Gic ché giai phong glucoza gan, Gc ché su ting truéng té bao mang nang cudén mao
mach, loi tiéu, Gc ché ngung tu tiéu cau, chéng budn ndn, kich thich bai tiét uré,
ngan chin yéu t& VIII, ting chic nang tim, tc ché su co té bao mang nang cudn
mao mach, (¢ ché su tao thanh glocoza gan, Uc ché bai tiét aldosteron, (rc ché san
sinh endothelin, diéu hoa bai tiét renin, didu hoa tri nhé, didu hoa nhiét, hogc dicu
hoa viéc san sinh prostaglandin.
[0068]
Hop chét theo séang ché ciing c6 thé hitu {ch lam thanh phan hoat tinh ctia c4c thude

nhu cdc chét gdy gidn mach mau, chat chdng ting huyét ap, thudc 1gi tidu, chét e
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ché ngung tu tiéu cAu, chét kich thich bai tiét uré, thudc chdng suy tim, hoic thube
chdng suy than, va c6 thé hitu ich trong viéc chin doan, ngan ngira va/hosc diéu tri
céc loai bénh c6 lién quan dén thu thé vasopressin nhu bénh Meniere, cao huyét ap,
phi, xung c¢b chudng, suy tim, rdi loan chirc ning than, suy than, bénh than da
nang (PKD), hoi chimg bai tiét vasopressin khong thich hop (SIADH), bénh xo
gan, ha natri huyét, ha kali huyét, bénh tiéu duodng, kém luu thong méu, say tau xe,
rdi loan chuyén héa nudce, va cac loai bénh rdi loan thiéu méu cuc bd, tdt hon 1a
cho bénh suy tim, suy théan, va PKD, t5t hon nita 1a PKD.

[0069]

Hop chit theo sang ché ciing c6 thé c¢6 tinh dn dinh chuyén hoa t6t hon cac thube
nhu tolvaptan ma duoc biét dén 1a duoc chuyén hoéa chi yéu bing enzym chuyén
hoéa gan, CYP3A4, va ¢6 thé c6 hiéu qua duoc 1y véi thoi gian kéo dai. Hop chit
theo séng ché c6 thé it tac dung phu hon, kha ning dung nap cao va an toan.

[0070]

Cac ché phdm y t& (dudi day con duoc goi 1a “duge phdm”) chita hop chét theo
sang ché 1am thanh phan hoat tinh duoc mo ta.

[0071]

Céc ché phdm y t& nay duoc tao ra bing cach bao ché hop chit theo sang ché voi
chit mang dugc dung thanh cac dang ché pham y té thong thuong. Cac chit mang
ndy goém chét pha loding va ta dugc 1ong thong thudng nhu chét don, chét tao khdi,
chit két dinh, cht 1am 4m, chit gy ré, chit hoat dong bé mit, va chét 1am tron.
[0072]

Céc ché phdm y té nhu vay c6 thé ¢ dang bét ky duoc chon tir cac dang khac nhau
tuy thudc vao muc dich diéu tri nhu dang vién nén, vién tron, bot, ché phim long,
hon dich, nhii tuong, hat, vién nang, thude dan, va ché phém tiém truyén (nhu dung
dich va hdn dich).

[0073]

Chat mang dugc st dung dé bao ché vién nén co the la cac chat mang da biét ma
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thuong dugce st dung trong linh vuc nay bao gdm, vi dy, t4 dugc nhu lactoza; cac
chit két dinh nhu polyvinylpyrolidon; chat giy r& nhu tinh bot; chét thuc dy hép
phu nhu natri lauryl sulfat; chit gitt &m nhu glyxerin va tinh bot; chét hip phu nhu
axit colloidal silicic; va chit lam tron nhu polyetylen glycol.

[0074]

Vién nén bat ky c6 16p bao thdng thudng co thd duoc bao ché, khi can thiét, nhu
vién bao dudng, vién nén phl gelatin, vién nén dugc phu tan trong rudt, vién nén
bao phim, vién nén hai 16p va vién nén da 16p.

[0075]

Chéat mang dugc st dung dé bao ché dang vién tron c6 thé 14 chit mang bét ky da
biét thuong duoc st dung trong linh vyc nay bao gdm, vi duy, ta dugc nhu glucoza;
céc chét két dinh nhu bot cay keo; va chét gy rd nhu laminaran.

[0076]

Chét mang duoc sir dung d8 bao ché dang vién dan c6 thé 1a chéit mang bat ky da
biét thuong duogce sir dung trong linh vyc ndy bao gbm, vi du, bo cacao.

[0077]

Ché phim léng, nhil tuong, va hén dich dé bao ché dung dich tiém truyén t6t hon
13 duge vo tring va dang truong véi mau. Chét pha losing dugc st dung dé bao ché
dang ché pham 1éng, nhii tuong, va hdn dich c6 thé 1a chit pha lodng da biét
thuong duoc st dung trong linh vyc nay bao g(‘A)m, vi du, nudc. DPé didu ché dung
dich déng truong, thude co thé chtra mot luong mubi du dé diéu ché. Thubc ciing
¢6 thé chira chét hoa tan, chit dém, chét 1am diu thong thudng, va néu can, chét tao
mau, chét bao quan, chit tao mui thom, chét tao huong vi, chét tao ngot, va cac
thube khac.

[0078]

Luong hop chit theo séng ché chira trong thudc 14 khong bi giéi han va co thé tuy
¥ duoc chon tir khoang khdi luvgng rong. Hop chit theo sang ché tot hon 1a dugc

chira trong thudc véi lugng ndm trong khoang tir 0,1 dén 70% theo trong luong.
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[0079]

Pudng st dung thude khong gidi han bat ky c6 thé duoc st dung va céc dudng sir
dung nhu vay co thé duoc xac dinh phu thudc vao céc dang bao ché khac nhau, do
tudi, gidi tinh, tinh trang bénh ctia bénh nhan va cac diéu kién khac. Vi dy, vién
nén, vién tron, ché pham léng, hdn dich, nhil trong, hat, va vién nang c6 thé dugc
str dung bang duong miéng. Ché phém tiém truyén c6 thé duoc str dung trong tinh
mach riéng r& hodc két hop véi dich thay thé thong thuong nhu glucoza va amino
axit néu can, cling c6 thé duoc sir dung riéng & trong co, trong da, dudi da, hodc
trong mang bung. Vién dan co thé duoc st dung trong truc trang.

[0080]

Luong dinh lidu cta thude co thé duoc chon tiy ¥ phu thude vao ché d6 dinh lidu,
do tudi, giGi tinh, tinh trang bénh cua bénh nhén, va céac diéu kién khac, va hop
chit theo sang ché c6 thé tly ¥ dugc st dung véi lugng nim trong khoang tir 0,01
dén 100mg, t6t hon 1a tir 0,1 dén 50mg, mdt ngdy trén 1 kg trong luong co thé mot
14n hodc chia nhidu 1in. Luong dinh lidu khac nhau phu thudc vio cac diéu kién
khéc nhau, va luong dinh lidu thdp hon cac khoang trén c6 thé 1a da hodc luong
dinh lidu cao hon cac khoang trén c6 thé 13 can thiét.

‘Viduthutlﬁénséngché

[0081]

Sang ché duoc mo ta chi tiét trong phén vi du tham khao, vi du va vi du tht
nghiém dudi day nhung khong bi gi6i han & d6. Céc vi du nay ¢6 thé duoc cai bién
rnékhéngnénlngoéiphanlvicﬁaséngché

Nhing chit viét tét sau c6 thé duoc st dung & day.

REX: sb vi du tham chiéu

EX: s6 vi du

STR: cong thirc ciu tao (trong cdng thirc, cic chu trac “bat d6i” dé cap dén cau
hinh tuyét d6i)

RProp: Phuong phap diéu ché (San phdm duoc diéu ché bang cach sir dung chat
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ban dau twong tmg theo phuong phéap dugc mb ta trong phan vi du tham khao.)
Prop: Phuong phép diéu ché (San pham dugc didu ché st dung chét ban dau tuong
ung theo phuong phap dugc mo ta trong phén vi du.)

Dit lidu: Dir liu vat Iy (NMR1: § (ppm) trong 'H-NMR (dimetyl sulfoxit-de);
NMR2: § (ppm) trong 'H-NMR (CDCls3); NMR3: § (ppm) trong 'H-NMR
(CD;0D); NMR4: § (ppm) trong 'H-NMR (trong dung mdi hén hop gébm CDCl;
va dimetyl sulfoxit-de))

AcOEt: etyl axetat

AcOH: axit axetic

AcOMe: metyl axetat

AcONa: natri axetat

9-BBN: 9-borabixyclo[3,3,1]nonan

BBrj3: boron tribromua

Boc,0: di-t-butyl dicarbonat

n-BuLi: n-butyllithi

CDI: 1,1’-carbonyldiimidazol

Cs,COs: xesi cacbonat

DCE: 1,2-dicloetan

DCM: diclometan

DEAD: dietyl azodicarboxylat

DHP: 3,4-dihydro-2H-pyran

DIBAL.: diisobutylalumi hydrua

DIPEA: diisopropyletylamin

DMA: N,N-dimetylaxetamit

DMAP: 4-(dimetylamino)pyridin

DME: dimetoxyetan

DMEDA: N,N’-dimetyl-1,2-etylendiamin

DMF: N,N-dimetylformamit
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DMSO: dimetyl sulfoxit

DPPA: diphenylphosphoryl azit
DPPP: 1,3-diphenylphosphinopropan
Et,O: dietyl éte

EtOH: etanol

HATU: O-(7-azabenzotriazol-1-y1)-N,N,N’,N’-tetrametyluroni hexaflophosphat
HCI: axit clohydric

HCO;Na: natri format

Hexan: n-hexan

HOBt: 1-hydroxybenzotriazol
IBX: axit 2-Iodoxybenzoic

Im: imidazol

IPA: 2-propanol

IPE: diisopropyl éte

K,CO;s: kali cacbonat

KHCO:s: kali hydro cacbonat
KOtBu: kali t-butoxit

KOH: kali hydroxit

K;3POy: trikali phosphat

LAH: lithi nhém hydrua

LDA: lithi diisopropylamit
LHMDS: lithi hexametyldisilazit
LiOH: lithi hydroxit

MCPBA: axit m-cloperbenzoic
MeCN: axetonitril

MEK: 2-butanon

MeOH: metanol

NaBHy: natri borohydrua
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NaH: natri hydrua

NaHCOs: natri hydro cacbonat

NaOH: natri hydroxit

NaOtBu: natri t-butoxit

Na,SOy: natri sulfat

NCS: N-closucxinimit

NH4Cl: amoni clorua

NMO: N-metylmorpholin

NMP: N-Metylpyrolidon

Pd/C: Paladi dugc hd tro trén cacbon

Pdy(dba);: Tris(dibenzylidenaxeton)dipaladi (0)

Ph: Phenyl

PPTS: Pyridini p-toluensulfonat

Pyr: Pyridin

TBAF: tetra-n-butylamoni florua

TBDMSCI: t-butyldimetylsilyl clorua

TEA: trietylamin

TFA: axit trifloaxetic

THEF: tetrahydrofuran

TMPDA: N,N,N’ N’-tetrametyl-1,3-propanediamin

TMSCI: clotrimetylsilan

TsCl: p-toluentulfonyl clorua

WSC: 3-etyl-1-(3-dimetylaminopropyl)carbodiimit

xantphos: 4,5-bis(diphenylphosphino)-9,9-dimetylxanten

ZCl: benzyl cloformat

“Nhiét d6 trong phong” ¢ day dung dé chi nhiét d6 thong thuong tir khoang 10°C
dén khoang 35°C. Céc ti 18 trong dung mdi hon hop 14 ti 1& thé tich (v/v) trir khi ¢6
quy dinh khéc. % la % theo trong Iuong (Ye(w/w)) trlr khi c6 quy dinh khac.
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'Phd H-NMR (cong hudng tir hat nhan proton) duge do bang thiét bi Fourier
transform NMR (b4t ky trong sé Bruker AVANCE 300 (300MHz), Bruker
AVANCE 500 (500MHz), Bruker AVANCE II 400 (400MHz), va Bruker
AVANCE III 500 (500MHz)) & nhiét do trong phong.

Péi véi sdc ky cot silica gel bazo, silica gel duge lién két voi aminopropylsilan
duoc st dung.

CAu hinh tuyét d6i cta cac hop chat duge xac dinh béng phuong phép tinh thé d6
tia X da biét (vi du, Shigeru Ooba va Shigenobu Yano, “Kagakusha no tame no
Kisokoza 12 X-ray crystallography” (1 ed., 1999)) hodc dugc wée lugng tir cac quy
thc kiém chung epoxit héa khong dbi xtmg Shi (Waldemar Adam, Rainer T. Fell,
Chantu R. Saha-Moller va Cong-Gui Zhao: Tetrahedron: Asymmetry 1998, 9, 397-
401. Yuanming Zhu, Yong Tu, Hongwu Yu, Yian Shi: Tetrahedron Lett. 1988, 29,
2437-2440).

[0082]

Vi du tham khao

Vi du tham khéo 1

Huyén phu chira Pd/C (loai NX; 500mg) trong THF (80ml) dugc bd sung metyl 6-
(benzylamino)-2-clo-5-flopyridin-3-carboxylat (5g) va 10% HCI-MeOH (80ml), va
hdn hop nay duoc khudy trong 3 gid. Hon hop phan Gng dugc loc qua Celite va
rira bang MeOH. Chét loc duoc c6 dé thu dugce metyl 6-amino-2-clo-5-flopyridin-
3-carboxylat (3,83g).

[0083]

Vi du tham khao 2

Huy2n pht chtta TEA (3,87ml) va Pd(OH), (280mg) trong THF (50ml) dugc bd
sung metyl 6-amino-2-clo-5-flopyridin-3-carboxylat (2,837g), va hdn hop nay
duoc khudy & nhiét do trong phong trong mdi trudng hydro ¢ 1 atm trong 5 gio.
Hon hop phéan ung duge loc qua Celite va rira bing MeOH. Chét loc dugc cd, va

dung dich nuéc NaHCO3 bdo hoa va AcOEt dugc bd sung vao chét can thu dugc.
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Lép AcOEt duoc tich va 1am kho bang Na,SO4 khan. Hon hop dugc loc va sau d6
chét loc duoc cb dé thu dugc metyl 6-amino-5-flopyridin-3-carboxylat (2,03g).
[0084]

Vi du tham khao 3

Dung dich chua axit 2-clo-5-flobenzoic (1,026g) trong DCM dugc bd sung
(COCI), (1,543ml) va DMF (14pul) & 0°C, va hdn hop ndy dugce khudy trong 1 gid
va duge ¢d. Chét cin thu duoc duge hoa tan trong DCM (2,0ml) va chét cin hoa
tan duoc bd sung dung dich chira metyl 6-amino-5-flopyridin-3-carboxylat (1g) va
Pyr (15ml) trong DCM (10ml). Hén hop dugc khudy & nhiét d6 trong phong qua
dém, va sau d6 nudc dugce bd sung vao dé. Tinh thé két tha dugc loc va rira béng
nudc dé thu dugc metyl 6-(2-clo-5-flobenzamido)-5-flopyridin-3-carboxylat
(1,25g).

[0085]

Vi du tham khéo 4

Dung dich chira metyl 6-(2-clo-5-flobenzamido)-5-flopyridin-3-carboxylat (1,25g)
trong MeOH (10ml) duoc bd sung dung dich nuéc NaOH 5N (1,148ml), va hén
hop nay dugc khudy & nhiét d6 trong phong qua dém. Dung dich phan Gng duoc
axit hoa b%lng HCI, va chét ran két taa duoc loc va ria bé‘mg nude va Et,O dé thu
duoc axit 6-(2-clo-5-flobenzamido)-5-flopyridin-3-carboxylic (678,3mg).

[0086]

Vi du tham khéo 5

Huyén phui chira 5-brom-1-indane oxim (108g) trong DCM (600ml) dugc lam lanh
bing nudc da, va TEA (80ml) va p-TsCl (109g) duge bd sung vao d6. Hon hop
duoc khudy & nhiét do trong phong qua dém. Khoang mét nira dung mdi dugc loai
bo dudi ap suét giam, va sau d6 nudc duoc bd sung vao hdn hop phan tmg. Hon
hop duge khudy, va chit két tia dugc loc va rira bing Hexan/AcOEt = 1/1 dé thu
duoc chét rén mau tring. Lép nude duge chiét mot 1an nita bang DCM. Lép hitu

co két hop dugce rira bang nude va nude muoi bdo hoa va lam khd bing Na,SO,4
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khan. Hon hop duge loc va sau do chét loc duoc co, va chét két ta duge loc va rira
bang Hexan:AcOEt = 1:1. Chét rén thu duqé duogce két hop lai dé thu duoc [(1E)-5-
brom-2,3-dihydro-1H-inden-1-yliden]amino 4-metylbenzen-1-sulfonat (166,37g).
[0087]

Vi du tham khao 6

Huyén phu chra [(1E)-5-brom-2,3-dihydro-1H-inden-1-yliden]amino  4-
metylbenzen-1-sulfonat (4,77g) trong TFA (24ml) dugc khudy & 60°C trong 2 gid.
TFA duoc loai bo dudi ap suét giam, va sau dé chét thu dugc duoc trung hoa béng
dung dich nuéc NaHCOs3 béo hoa va chiét bing DCM. Lép DCM duge rira béng
nuée va nude mudi bio hoa va lam khd bang MgSO, khan. Hon hop duge loc va
sau do chét loc duoc c6 dudi ap suét giam. Chét ddu mau den thu dugce dugc tinh
ché bing séc ky cot 4p suat trung binh (Hexan/AcOEt). Céc phan doan dugc ¢b va
chét rin duoc loc va rira bang dung méi hon hop bao gém Hexan/AcOEt = 1:1 dé
thu dugc 6-brom-1,2,3,4-tetrahydroisoquinolin-1-on (1,14g).

[0088]

Vi du tham khao 7

Axit 2-(diflometyl)benzoic (2,238g) duoc bé sung toluen (20ml), (COCI),
(2,268ml), va mot giot DMF, va hdn hop nay duge khudy & nhiét do trong phong
trong 1 gio. Dung dich phan Ung dugc co dé thu duogc axit clorua. Metyl 6-
aminonicotinat (2,374g) dugc tao huyén phu trong Pyr (20ml), va dung dich chtra
clorua axit trong MeCN (10ml) dugc bd sung vao d6 trong khi lam lanh bang nudc
d4. Hon hop duoce khudy & nhiét do trong phong trong 1 gid, va sau d6 nude duge
b6 sung vao d6 va tinh thé két tha duoc loc. Tinh thé duoc rira béng nudc va lam
kho trong khong khi dé thu dugc metyl 6-[2-(diflometyl)benzamido]pyridin-3-
carboxylat (3,60g).

[0089]

Vi du tham khao 8

Metyl 6-[2-(diflometyl)benzamido]pyridin-3-carboxylat (3,60g) duoc bd sung
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THF (18ml) va dung dich nudc LiOH 5N (17,63ml). Hon hop dugc khudy & nhiét
do trong phong trong 2 gio, va sau d6 THF dugc loai bé dudi 4p sudt giam. Nudc
(30ml) va HCI dém dic (5ml) dugce bd sung vao d6. Tinh thé két tha dugce loc va
rtra bang nude. Tinh thé duge lam kho trong khong khi 4m dé thu duoc axit 6-[2-
(diflometyl)benzamido]pyridin-3-carboxylic (3,19g).

[0090]

Vi du tham khao 9

Huyén phti chita metyl 5-clopyrazin-2-carboxylat (0,703g), 2-clobenzamit (0,962g),
Cs,CO; (1,67g), xantphos (0,225g), va Pdy(dba)s (0,12g) trong dioxan (20ml) dugc
khudy trong méi trudng argon & 80°C trong 9 gid. Huyén phu duogc 1am lanh, va
sau d6 AcOEt va nude duge bd sung vao huyén phil nay va hdn hop dugce khudy.
Chét khong hoa tan dugc loai bé qua Celite. Chat loc dugce tach, va 16p hitu co
duoc rira bang nude va nude mudi bdo hoa, 1lam kho bing MgSO, khan va dugc
loc. Dung mdi dugc loai bd va chét can thu dugce duoc tinh ché b%ng sic ky cot
(Hexan/AcOEt) dé thu dugc metyl 5-(2-clobenzamido)pyrazin-2-carboxylat
(1,05g).

[0091]

Vi du tham khao 10

Metyl 5-(2-clobenzamido)pyrazin-2-carboxylat (469mg) dugc bd sung MeOH
(4,7ml), va sau d6 dung dich nuéc NaOH 5N (1,3ml) duge bb sung vao d6 trong
khi 1am lanh bing nuéc d4. Hon hop dugc khudy & nhiét do trong phong trong 2
gio, va sau doé dugc didu chinh dén d6 pH=7 bang cach bd sung HCI IN (6,5ml)
trong khi lam lanh bing nude d4. Chét két tia dugc loc va lam khd & 60°C dé thu
duoc axit 5-(2-clobenzamido)pyrazin-2-carboxylic (89mg). Chét loc duoc ¢ thém
va 16p nuéce duge didu chinh dén d6 pH=4 bing cach bd sung HC1 IN. Tinh thé két
tia duoc loc va lam khd & 60°C dé thu dugc axit 5-(2-clobenzamido)pyrazin-2-
carboxylic (330mg).

[0092]
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Vi du tham khao 11

Dung dich chira axit 2-clo-6-metylbenzoic (1,08g) trong DCM (25ml) duge bd
sung DMF (50ul) va (COCl), (1,7ml) trong khi 1am lanh bing nuéc d4. Hon hop
duoc khudy & nhiét do trong phong trong 1,5 gid, va sau d6 dung méi duge loai bd
va chit thu duoc duge hoa tan trong DCM (10ml). Chéat hoa tan thu duoc duge bd
sung dung dich chtra metyl 6-aminonicotinat (0,965g) va DIPEA (5,5ml) trong
DCM (10ml). Hdn hop duoc khudy & nhiét do trong phong trong 37 gid. Dung moi
duoc loai bo, va sau d6 AcOEt va nudc dugc bd sung vao chét thu dugc. Hon hop
duoce tach, va 16p hitu co dugce rira bing nude va nuée mudi bio hoa, 1am khé bing
MgSO; khan va dugc loc. Dung méi dugc loai bo, va chit cin thu duge duoc tinh
ché bang sic ky cot (Hexan/AcOEt) dé thu duge etyl este. Este dugc bd sung EtOH
(12ml), va sau d6 dung dich nuéc NaOH 5N (3,8ml) dugc bd sung vao d6 trong
khi lam lanh bang nudc da. Hn hop dugce khudy dudi didu kién hdi luu trong 7
gid, va sau d6 HCI 5N duoc bd sung vao d6 (3,8ml) trong khi lam lanh bang nudc
d4. Chét két tia thu duoc duoc loc va lam khé & 60°C dé thu duoc axit 6-(2-clo-6-
metylbenzamido)pyridin-3-carboxylic (0,686g).

[0093]

Vi du tham khao 12

Metyl 5-clopyrazin-2-carboxylat (879mg), 2-triflometylbenzamit (1,05g), Cs,CO;
(2,31g), xantphos (0,268g), va Pda(dba); (0,141g) duoc khudy trong dioxan
(25,5ml) trong méi truong argon & 80°C trong 6 gid. Hon hop duge 1am lanh, va
sau d6 AcOEt va nudc duge bd sung vao d6 va hdn hop duoc khudy. Sau do, chit
khong hoa tan duoc loc qua Celite. Chét loc duoc tach, va 1ép hitu co dugc rira
bang nude va nude mudi béo hoa, 1am khé bing Na,SO, khan, va duoc loc. Dung
moi duoc loai bo, va sau d6 chit can thu dugc duoc tinh ché bing sic ky cot
(Hexan/AcOEt). Chét thu dugc duge x4c nhan 13 metyl 5-[(2-
(triflometyl)benzamido]pyrazin-2-carboxylat (1,69g) by 'H-NMR (CDCl;). MeOH
(16,5ml) dugc bd sung vao dé, va sau d6 dung dich nuéec NaOH 5N (4,1ml) duoc
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bd sung vao do trong khi 1am lanh béng nudc da. Hon hop dugce khudy & nhiét do
trong phong trong 4 gio. Hon hop dugc diéu chinh dén d0 pH=4 bing céch bd sung
HCI 5N (4,1ml) va chét két tha thu duoc dugc loc va lam kho & 60°C dé thu duge
axit 5-[2-(triflometyl)benzamido]pyrazin-2-carboxylic (1,56g).

[0094]

Vi du tham khao 13

Axit 2-metylfuran-3-carboxylic (2,87g) dugc hoa tan trong DMA (30ml) va hon
hop dugc lam lanh trong nudc da, va sau d6 SOCI, (1,963ml) dugc bd sung vao do.
Hdn hop dugc khudy trong 30 phit va metyl 4-amino-3-metoxybenzoat (3,75g)
duoc bd sung vao dé. Sau d6, hdn hop duge khudy & nhiét d6 trong phong trong 1
gi0 va sau d6 nudce dugce bd sung vao dé. Tinh thé két tha duoc loc. Chét rén thu
dugc duoc hoa tan trong THF (30ml), va sau d6 dung dich nudéc LiOH SN
(31,0ml) duogc bb sung vao d6. Hon hop dugc khudy & 60°C trong 1 gio. HCI IN
(90ml) duoc bd sung vao d6, va hon hop ndy duge khudy trong 30 phut trong khi
lam lanh béng nude da. Tinh thé két tua duogc loc, rira béng nudc, va sau do lam
khd trong khéng khi am dé thu duoc axit 3-metoxy-4-(2-metylfuran-3-
amido)benzoic (4,81g).

[0095]

Vi du tham khao 14

Dung dich chtra metyl 4-amino-3-metoxybenzoat (2,0g) trong Pyr (27ml) dugc bd
sung 2-(triflometyl)benzoyl clorua (1,7ml) trong méi trudng nito, va hon hop nay
duge khudy & nhiét do trong phong trong 2 gid. Nude duge bb sung vao dung dich
phan ung, va chit két tia duoc loc va rira béng nuée. Chét ran thu duoc duge bd
sung MeOH (30ml) va dung dich nuéc NaOH 5N (4,4ml), va hdn hop nay duoc
khudy & nhiét do trong phong trong 1 gid. Dung dich phéan tmg dugc trung hoa
bing cach bd sung axit clohydric SN va nudec. Chét két tia dugc loc, rira bang
nude, va 1am kho dé thu duoc axit 3-metoxy-4-(2-(triflometyl)benzamido)benzoic

(3,2g).
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[0096]

Vi du tham khao 15

Dung dich chia metyl 3-flo-4-[2-(triflometyl)benzamido]benzoat (5,03g) trong
MeOH (50ml) duoc bd sung dung dich nude NaOH 1N (22,11ml) & nhiét do trong
phong, va hon hop nay dugc khudy qua dém. HCI IN duogc bd sung dén khi hon
hop dugc axit hoa, va sau d6 hon hop duoc khudy trong 2 gid. Tinh thé két taa
duoc loc, rira bﬁng nudc, va lam kho trong khong khi & 60°C dé thu duoge axit 3-
flo-4-[2-(triflometyl)benzamido]benzoic (4,70g).

[0097]

Vi du tham khao 16

Dung dich chita metyl 4-amino-3-(metoxymetoxy)benzoat (10,6g) trong Pyr
(100ml) duoc bd sung 2-clobenzoyl clorua (6,99ml), va hdn hop nay dugc khudy &
nhiét do trong phong qua dém. Sau khi chit ban diu duge xac nhan bién mét, hon
hop duogc rét vao nude va chit bot thu duoc duoc loc, rira b%mg nudc, va lam kho
dé thu dugc metyl 4-(2-clobenzamido)-3-(metoxymetoxy)benzoat (dinh lugng).
[0098]

Vi du tham khao 17

Huyén pht chta metyl 4-(2-clobenzamido)-3-(metoxymetoxy)benzoat (17,5g)
trong MeOH (200ml) duoc bd sung nudec NaOH 5N (20ml), va hdn hop nay duoc
khudy & 60°C trong 4,5 gidr. Sau khi ¢6 hdn hop, HCI 5N (20ml) duge bo sung vao
hdn hop. Bot thu duge duoc loc, rita bing nudce, va sau d6 1am khd dé thu dugce
axit 4-(2-clobenzamido)-3-(metoxymetoxy)benzoic (15,2g).

[0099]

Vi du tham khéo 18

Dung dich chira metyl 4-amino-3-(metoxymetoxy)benzoat (10g) trong Pyr (50ml)
duoc bd sung 2-(triflometyl)benzoyl clorua (7,67ml), va hdn hop nay dugc khudy
& nhiét d6 trong phong qua dém. Sau khi xdc nhén viéc tao ra este bﬁng LCMS,

nude duoe bd sung vao dung dich phan tng va hon hop duoc chiét bang AcOEt.
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Lép hitu co duge c6. MeOH dugc bd sung vao chét can, thu dugc dung dich chura
chét can. Dung dich nudc NaOH 5N (20ml) dugc bd sung vao dung dich nay va
hdn hop duogc khudy & 60°C. Sau khi khudy trong 8 gid, hdn hop dugc lam lanh,
va sau d6 duoc c¢d. HCI 5N (20ml) duge bd sung vao chét ¢d dé thu duge chit bot,
va chét bot nay dugc loc, rira béng nude, va lam khoé dé thu duoc axit 3-
(metoxymetoxy)-4-[2-(triflometyl)benzamido]benzoic (16,5g).

[0100]

Vi du tham khao 19

Dung dich chita 2-clo-4-flobenzoyl clorua (1,0ml) trong DMA (10ml) duoc bd
sung axit 4-amino-3-metoxybenzoic (1,253g), va hdn hop nay dugc khudy & nhiét
do trong phong trong 1 gi¢. Sau dd, nudc dugc bd sung vao dé, va hdn hop nay
duoc khuéy. Chét bdt két taa dugce loc, rira béng nudce, va sau dé lam kho dé thu
duoc axit 4-(2-clo-4-flobenzamido)-3-metoxybenzoic (2,4g).

[0101]

Vi du tham khao 21

Axit 2-clo-5-flobenzoic (5,63g) dugc hoa tan trong DMA (50ml), va SOCI;
(2,82ml) dugc bd sung vao d6. Hon hop duge khudy & nhiét do trong phong trong
1,5 gid, va sau do6 axit 4-amino-3-flobenzoic (5g) duogc bb sung vao d6. Hon hop
duoc khudy & nhiét d trong phong trong 1 gio, va sau d6 nudc dugce bd sung vao
d6. Chét ran két taa duogc loc, ria béng nudce, va sau do lam khé & 60°C dé thu
duoc axit 4-(2-clo-5-flobenzamido)-3-flobenzoic (9,59g).

[0102]

Vi du tham khéo 22

Dung dich chtra axit 4’-flo-[1,1’-biphenyl]-2-carboxylic (2,5g) trong DCM khan
(40ml) dugc bd sung SOCI, (0,844ml) va DMF (45ul) & nhiét do trong phong, va
hén hop nay duoc khudy & 40°C trong 3 gid. Dung dich phan tng dugc cd, va
dung dich chtra clorua axit thu duoc trong DCM khan (20ml) dugc bb sung nhod

giot vao dung dich chira metyl 6-aminonicotinat (1,759g) va Pyr (1,870ml) trong
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DCM khan (50ml) & 0°C. Hdn hop dugc khudy qua dém, va sau d¢6 HCI IN duoc
bd sung vao dé, va hdn hop nay duoc chiét hai 1an bang AcOEt/Hexan (10/1). Lép
hitu co két hop duoc rira bing dung dich nuéec NaHCO;, 1am kho bang MgSO,
khan, va sau dé duoc loc. Chét loc duoc b dudi ap suét giam. Chét cin duoc tinh
ché bang séic ky cot silica gel (Hexan/AcOEt), va sau d6 két tinh bang axeton-Et,0.
Chét loc duoc cd thém, va sau d6 duoc tinh ché béng séc ky cot silica gel
(Hexan/AcOEt). Chét thu dugc duoc két tinh béng Et,0-n-hexan va duge loc. San
phim duoc két hop lai & thu dugc metyl 6-{4’-flo-[1,1’-biphenyl]-2-
amido }pyridin-3-carboxylat (3,36g).

[0103]

Vi du tham khao 23

Dung dich chra metyl 6-{4’-flo-[1,1’-biphenyl]-2-amido}pyridin-3-carboxylat
(3,85g) trong MeOH-THF (50ml-40ml) dugc bd sung dung dich nuéc NaOH IN
(16,48ml) & nhiét d6 trong phong, va hdn hop nay duge khudy qua dém. Hon hop
duoc axit héa bang HCI IN va chiét bang AcOEt. Lép nude duge chiét thém bang
AcOEt, va sau d6 16p hitu co két hop duogc rira bing nude mudi béo hoa. Lép hitu
co dugce lam kho béng MgSO4 khan, va sau d6 dugc loc, va chit loc dugc co dudi
ap sudt giam. Bot mau trang thu dugce dugc loc, rira béng hexan, va lam khd trong
khong khi dé thu dugc axit 6-{4’-flo-[1,1’-biphenyl]-2-amido}pyridin-3-
carboxylic (3,26g).

[0104]

Vi du tham khao 25

2-brom-1-(diflometyl)-4-flobenzen (4,95g) dugc bd sung DMF (50ml), MeOH
(10ml), va TEA (10ml). Pd(OAc), (0,494g) va DPPP (0,907g) dugc bd sung vao
d6, va hdn hop nay dugc khudy trong méi truong cacbon monoxit & 1 atm & 70°C
trong 24 gio. Sau d6, nudc va AcOEt dugc bd sung vao d6, va chit khong hoa tan
duoc loc. Nuge duge bd sung vao chét loc va hén hop dugc chiét bang AcOEt.

L&p hitu co duge rira bang nude muoi, lam kho bang NaySO4 khan va sau d6 duogc
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loc, va chét loc dugce ¢ dudi dp sudt giam dé thu duoc metyl 2-(diflometyl)-5-
flobenzoat (2,08g).

[0105]

Vi du tham khao 26

Metyl 2-(diflometyl)-5-flobenzoat (2,07g) duoc bd sung MeOH (15ml) va dung
dich nudc NaOH 5N (4,06ml), va hdn hop nay duoc khudy & nhiét do trong phong
trong 3 gid. Nude va HCI IN duoc bd sung vio dé, va hdn hop nay duoc chiét
bing AcOEt. Lép hitu co duge rira bang nudc mudi, lam khé bing Na,SO, khan,
va sau d6 duoc loc, va chit loc duoc c6 dudi ap suét giam dé thu duoc axit 2-
(diflometyl)-5-flobenzoic (1,83g).

[0106]

Vi du tham khao 27

Dung dich chira axit 4-amino-3-metoxybenzoic (1,0g) trong DMA (8,0ml) duoc bd
sung nhod giot o-toluoyl clorua (0,74ml) trong khi lam lanh béng nudc da trong moi
trudng nito, va hdn hop nay duoc khudy & nhiét do trong phong trong 1 ngy.
Nuée dugce bd sung vao do, va chét két taa duoc loc va rua béng nude dé thu dugc
axit 3-metoxy-4-(2-metylbenzamido)benzoic (1,6g).

[0107]

Vi du tham khao 30

Dung dich chira axit 2-clo-5-metylbenzoic (0,83g) trong DMA (6,0ml) duoc bd
sung nho giot SOCl, (0,36ml) & nhiét d trong phong trong mdi truong nito, va
hdn hop nay dugce khudy trong 2 gid. Dung dich phan tmg dugc bd sung axit 4-
amino-3-metoxybenzoic (1,0g), va hdn hop nay dugc khudy & nhiét do trong
phong trong 1 ngay. Nudc duge bd sung vao do, va chét két tha duoc loc va rira
bang nude dé thu duoc axit 3-metoxy-4-(2-clo-5-metylbenzamido)benzoic (1,4g).
[0108]

Vi du tham khao 31

Dung dich chtra axit 2-clo-5-metylbenzoic (0,83g) trong DCM (3ml) duoc bd sung
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(COCl), (0,51ml) va DMF (19ul) trong moi truong nito, va hdn hop nay duge
khudy & nhiét do trong phong trong 1 gid. Hon hop duoc ¢ va chét cin thu duoc
duoc bd sung nhd giot dung dich chita metyl 6-aminonicotinat (0,74g) trong Pyr
(4,0ml) trong khi lam lanh bang nudc d4, va hdn hop nay dugc khudy & nhiét do
trong phong trong 1 ngay. Nudc dugc bd sung vao dung dich phan tmg, va chét két
tia duoc loc va rira bang nude. Chét ran thu duoc dugc bd sung MeOH (12ml) va
dung dich nuéc NaOH 5N (4,9ml), va hdn hop nay dugc khudy & nhiét do trong
phong trong 30 phit. Dung dich phéan Umg dugc trung hoa bang cach bd sung HCI
5N (4,9ml) va nudce trong khi lam lanh bing nudc da, va chat két tia duoc loc va
rira bang nude dé thu dugc axit 6-(2-clo-5-metylbenzamido)pyridin-3-carboxylic
(1,03g).

[0109]

Vi du tham khao 32

Metyl 5-clopyrazin-2-carboxylat (4,44g), 2-clo-5-flobenzamit (6,70g), CsxCOs
(10,9g), Pdadba; (0,754g), va xantphos (1,4g) duoc tao huyén phu trong dioxan
(150ml), va hdn hop nay duge khudy trong méi truong argon & 80°C trong 5 gio.
Hon hop duoc pha lodng bang AcOEt, va sau d6 nudce duge bd sung vao d6. Chat
khong hoa tan dugc loc. Chét loc dugc chiét bing AcOEt, rira bang nudc mubi bio
hoa, va sau d6 lam kho bing NaySO4 khan va duoc loc. Chét loc duoc ¢6 dudi ap
sut giam. Chét cin dugc tinh ché bang sic ky cot (AcOEt/Hexan). Chét thu dugc
duoc ¢b, va sau d6 lam khé trong chan khong dé thu dwgc metyl 5-(2-clo-5-
flobenzamido)pyrazin-2-carboxylat (9,6g).

[0110]

Vi du tham khao 33

Metyl 5-(2-clo-5-flobenzamido)pyrazin-2-carboxylat (9,6g) dugc hoa tan trong
MeOH (100ml). Dung dich nuéc NaOH 5N (18,60ml) duoc bd sung vao dé, va
hdn hop nay duoc khudy & nhiét do trong phong trong 4 gid. Hon hop dugc diéu
chinh dén d6 pH<4 bang cach b6 sung HCI 5N va pha lodng bang nude. Sau do,

-51-



40251

chét rin thu duoc duoc loc, rua béng nude va AcOEt, va 1am khd & 60°C dé thu
duogc axit 5-(2-clo-5-flobenzamido)pyrazin-2-carboxylic (6,2g).

[0111]

Vi du tham khao 35

Hon hop bao gém 1,2,3,4-tetrahydroisoquinolin-1-on (1,0g), 1,4-dioxan (10,0ml),
metyl 6-clonicotinat (1,39g), Pd,(dba); (0,124g), xantphos (0,197g), va CsyCOs3
(2,88g) duoc khudy trong 1 ngay trong khi gia nhiét dén hdi luu trong mdi trudng
nito. Sao khi 1am lanh dén nhiét do trong phong, nudc dugc bd sung vao dung dich
phan tmg va hdn hop duoc chiét bing AcOEt. L6p hitu co duoc 1am khé bing
Na,SO4 khan, va sau d6 duoc loc, va chét loc dugc cb dudi ap suét giam. Chét c3n
duoc tinh ché bang sic ky cot silica gel (Hexan/AcOEt) dé thu dugc metyl 6-(1-
0x0-1,2,3,4-tetrahydroisoquinolin-2-yl)pyridin-3-carboxylat (1,76g).

[0112]

Vi du tham khao 37

Metyl 6-(1-0x0-1,2,3,4-tetrahydroisoquinolin-2-yl)pyridin-3-carboxylat (1,76g)
duoc bd sung MeOH (10,0ml) va dung dich nuée NaOH 5N (6,23ml), va hén hop
nay dugc khudy ¢ nhiét do trong phong trong 3 gio. Dung dich phan tng dugc axit
hoéa bing cach bd sung HCI 5N trong khi 1am lanh bang nudc da, va chét két tua
dugc loc va rua brflng nuée d& thu duoc axit 6-(1-0x0-1,2,3,4-
tetrahydroisoquinolin-2-yl)pyridin-3-carboxylic (1,63g).

[0113]

Vi du tham khao 39

Hon hop bao gdbm 1,2,3,4-tetrahydroisoquinolin-1-on (0,509g), metyl 4-iodo-3-
metoxybenzoat (1,01g), Cul (66,0mg), DMEDA (74,0ul), K3PO4 (1,47g), va toluen
(5,0ml) duoc khudy & 90°C trong 1 ngdy trong méi truong nito. Dung dich phan
ung duogc loc qua Celite va chét loc dugce co dudi ap sut giam. Chét can duoc tinh
ché bang séc ky cot silica gel (Haxane/AcOEt) dé thu dugce metyl 3-metoxy-4-(1-
0x0-1,2,3,4-tetrahydroisoquinolin-2-yl)benzoat (1,08g).
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[0114]

Vi du tham khao 41

Dung dich chira axit 4-flo-2-metylbenzoic (2,77g) trong DMA (50ml) dugc bd
sung SOCI, (1,379ml) trong mdi trudong nito, va hdn hop nay duoc khudy & nhiét
do trong phong trong 1 gio. Sau do, axit 4-amino-3-metoxybenzoic (3g) dugc bd
sung vao d6. Hon hop duoc khudy & nhiét d6 trong phong trong 3 gid, va sau d6
nude duogc bd sung vao do. Tinh thé két tua duogc loc va rira béng nude dé thu duoc
axit 4-(4-flo-2-metylbenzamido)-3-metoxybenzoic (5,20g).

[0115]

Vi du tham khao 44

Dung dich chira axit 2-(diflometyl)pyridin-3-carboxylic (1,0g) trong DCM (3ml)
duoc bd sung (COCI), (0,556ml) va DMF (1 giot) trong mdi trudng nito, va hon
hop nay dugc khudy & nhiét do trong phong trong 2 gi va sau d6 & 50°C trong 30
phtt. Chét cin dugc bd sung nhé giot dung dich chtra metyl 6-aminonicotinat
(1,06g) trong Pyr (8,0ml) trong khi lam lanh bang nudc d4, va hdn hop nay dugc
khudy & nhiét do trong phong trong 3 ngay. Nuédc dugc bd sung vao dung dich
phan tmg va hdn hop duoc chiét bang AcOEt. Lép hiru co duge rua bang nuéc
mudi bio hoa, 1am khd béng Na,SO, khan va sau d6 duoc loc. Chét loc duoc cd
dudi 4p sudt giam. Chét can duogc tinh ché bang sic ky cot silica gel
(Hexan/AcOEt) va két tinh lai (Hexan/AcOEt) dé thu dwoc metyl 6-[2-
(diflometyl)pyridin-3-amido]pyridin-3-carboxylat (732mg).

[0116]

Vi du tham khao 45

Hon hop bao gdém metyl 6-[2-(diflometyl)pyridin-3-amido]pyridin-3-carboxylat
(732mg), THF (4,0ml), va dung dich nuéc LiOH 5N (3,57ml) dugc khudy & nhiét
do trong phong trong 2 gio. Dung dich phan ung dugc trung hoa béng cach bd
sung HCI 5N trong khi lam lanh bang nuéc da, va chét két tua duoc loc va rira

bing nudc dé thu duoc axit 6-[2-(diflometyl)pyridin-3-amido]pyridin-3-carboxylic
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(603mg).

[0117]

Vi du tham khao 48

Metyl 5-clopyrazin-2-carboxylat (1,0g), [1,1’-biphenyl]-2-carboxamit (1,257g),
Cs,CO; (2,454g), Pdydba; (0,170g), va xantphos (0,315g) dugc tao huyén phu
trong dioxan (30ml), va hdn hop nay duoc khudy trong méi truong argon & 80°C
qua dém. Hon hop duge pha lodng bang AcOEt, va sau d6 nuéc dugce bd sung vao
d6. Chét khong hoa tan duoc loc. Chét loc dugce chiét bing AcOEt, rira bang nude
mudi bdo hoa, va sau d6 1am khé bang Na,SO, khan. Chét loc duge loc va dugc ¢o
dudi éap sut giam, va sau do chit cin dugc tinh ché béng séc ky cot
(Hexan/AcOEt). Chat thu dugc duge ¢d va sau d6 lam kho trong chén khong dé
thu duoc metyl 5-{[1,1’-biphenyl]-2-amido}pyrazin-2-carboxylat (1,49g).

[0118]

Vi du tham khao 49

Metyl 5-{[1,1’-biphenyl]-2-amido}pyrazin-2-carboxylat (1,49g) dugc hoa tan
trong MeOH (30ml), va dugc bd sung thém dung dich nuwéc NaOH 5N (1,788ml),
va hdn hop nay duoc khudy & nhiét do trong phong trong 24 gid. Hon hop dugc
didu chinh dén d6 pH=5-6 béng cach bd sung HCI 5N, va nude duoc bd sung vao
d6. Tinh thé két tta duoc loc, rira béng nudc va AcOEt, va lam kho ¢ 60°C dé thu
duogc axit 5-{[1,1’-biphenyl]-2-amido}pyrazin-2-carboxylic (1,3g).

[0119]

Vi du tham khao 53

Metyl 5-clopyrazin-2-carboxylat (692mg), 4-flo-[1,1’-biphenyl]-2-carboxamit
(948,7mg), Cs,CO;5 (1697mg), Pd,dba; (183mg), va xantphos (348mg) dugc tao
huyén phu trong dioxan (25ml), va hon hop nay duge khudy & 80°C trong 2 ngay.
Hdn hop duoc pha lodng bing AcOEt, va sau d6 nude duge bo sung vao do. Hon
hop duoc chiét bang AcOEt. Lép hitu co dugc rira béng nude mudi bdo hoa, va sau

d6 1am kho bing Na,SO, khan, loc, va duoc ¢d dudi ap sudt giam. Chét cin dugc
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tinh ché bang sic ky cot (Hexan/AcOE). Chét thu duge dugc b, va sau d6 chét
ran thu dugce duogc phan tdn va rira b?mg AcOEt/Hexan, loc, va lam khé & 60°C dé
thu duoc metyl 5-{4-flo-[1,1’-biphenyl]-2-amido}pyrazin-2-carboxylat (1,1g).
[0120]

Vi du tham khao 54

Metyl 5-{4-flo-[1,1’-biphenyl]-2-amido}pyrazin-2-carboxylat (1,1g) duoc tao
huyén pht trong MeOH (18ml), va dung dich nuéc NaOH 5N (1,879ml) dugc bd
sung vao d6. Hon hop duoc khudy & nhiét do trong phong trong 4 ngay. Hon hop
duoc didu chinh dén d6 pH=5-6 bang cach bd sung HCI 5N. Nude duge bd sung
vao d6, va hon hop nay duoc khudy trong khi lam lanh bang nudc da. Tinh thé két
tua duoc loc va lam kho & 60°C dé thu duogc axit 5-{4-flo-[1,1’-biphenyl]-2-
amido }pyrazin-2-carboxylic (620,8mg).

[0121]

Vi du tham khao 55

Axit 4-flo-[1,1’-biphenyl]-2-carboxylic (1,0g) duoc tao huyén phu trong toluen
(10ml), va sau do dugc bd sung vao d6 (COCI), (0,442ml) va DMF (16pl) trong
khi 1am lanh bing nuéc d4. Sau dé, hdn hop dugc lam 4m 1én dén nhiét do trong
phong va dugc khudy 2 gio. Hon hop dugc cd dudi ap suit giam, va dung dich
chtra axit clorua thu duogc trong MeCN (10ml) dugc bd sung nho giot vao huyén
phu chira metyl 6-aminonicotinat (0,640g) trong Pyr (20ml) trong khi lam lanh
bang nude da. Hon hop dugce khudy trong 1 gid. Nudc dugce bb sung vao hdn hop,
va chat rén két tia dugc loc. Chét ran dugc tao huyén phu trong MeOH (20ml), va
NaOH 5N (2,102ml) duge bd sung vao dé. Hdn hop dugc khudy & nhiét do trong
phong qua dém. Hon hop duge didu chinh dén d6 pH=5 bang cach bd sung HCI 5N.
Nudc duoc bd sung vao hdn hop, va chit ran két tha duoc loc va 1am khd & 60°C
dé thu duoc axit 6-{4-flo-[1,1’-biphenyl]-2-amido } pyridin-3-carboxylic (1,00g).
[0122]

Vi du tham khéo 58
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Axit 2-phenyl-3-pyridincarboxylic (1,00g) dugc tao huyén phu trong toluen (10ml),
va duge bd sung thém (COCI), (0,479ml) va DMF (35ul) trong khi lam lanh béang
nude da, va hSn} hop nay duoc 1am 4m 1én dén nhiét d6 trong phong va dugc khudy
2 gio. Hon hop duge cd dudi ap sudt giam, va axit clorua thu dugc dugc tao huyén
phu trong MeCN (5ml). Sau do, duoc bd sung vao d6 metyl 6-aminonicotinat
(0,694g) va Pyr (20ml) trong khi lam lanh bang nudc d4, va hdn hop nay duoc
khudy trong 1 gio. Sau d6, nudc dugc bd sung vao hdn hop va chit rin thu duoc
duge loc. Chét ran duogc tao huyén pht trong MeOH (20ml), va dung dich nudc
NaOH 5N (1,825ml) duogc bd sung vao do. Hon hop duoc khqu o nhiét do trong
phong qua dém. Hon hop dugc didu chinh dén d6 pH=5 bang c4ch bd sung HCI 5N.
Nude duoc bd sung vao d6, va chit rén thu dugce duoc loc va lam khé & 60°C dé
“thu duoc axit 6-(2-phenylpyridin-3-amido)pyridin-3-carboxylic (849,3mg).

[0123]

Vi du tham khao 59

Metyl  5-clopyrazin-2-carboxylat ~ (459mg),  2-phenylpyridin-3-carboxamit
(580,3mg), Cs,CO; (1127mg), Pdodbas (122mg), va xantphos (231mg) duge tao
huyén phu trong dioxan (15ml), va hdn hgp nay duge khudy & 80°C trong 60 gid
trong mdi trudng argon. Hon hop dugc pha loing bing AcOEt, va sau d6 nuéc
duoc bd sung vao d6, va hon hop nay duoc chiét bang AcOEt. L6p hitu co duge
rira bang nude mubdi bdo hoa, va sau d6 lam khd bang Na,SO, khan va dugc loc.
Chét loc dugc c6 dudi ap suét giam, va sau do chit cin thu duogc duoc tinh ché
bing sic ky cot (Hexan/AcOEt). Chét thu dugc duoc ¢6 va lam kho trong chan
khong dé thu dugc metyl S5-(2-phenylpyridin-3-amido)pyrazin-2-carboxylat
(417,2mg).

[0124]

Vi du tham khao 61

Huyén phu chta axit 5-flo-2-metylbenzoic (3,99g) trong DCM (50ml) duoc bd
sung (COCI), (5,14ml) va DMF (91ul) & 0°C, va hdn hop nay dugc khudy & nhiét
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d6 trong phong trong 1 gid. Dung dich phan tng dugc cd, va sau d6 duoc tao hon
hop dong s6i hai 14n bang DCM. Dung dich chtra chat cin trong DCM duge bd
sung dung dich chira metyl 6-amino-5-flopyridin-3-carboxylat (2g) trong DCM
(30ml)-Pyr (9,51ml), va hdn hop nay duoc khudy qua dém. Dung dich nuéc
NaHCO; bdo hoa duge bd sung vao d6, va hdn hop nay duoc chiét bang AcOEt.
Lé6p hitu co duoc rira bang HCI 1N va nuée mudi bdo hoa, va sau d6 1am khé bang
Na,SO4 khan va duoc loc. Chét loc duoc ¢d, va MeOH (50ml) va dung dich nuée
NaOH 5N (5,17ml) duoc bd sung vao chit can thu dugc. Hon hop duge khudy &
nhiét d6 trong phong qua dém. Hon hop dugc trung hoa bang cach bb sung HCI, va
chit rén két tua duoc loc va lam khd dé& thu duoc axit 5-flo-6-(5-flo-2-
metylbenzamido)pyridin-3-carboxylic (2,54g).

[0125]

Vi du tham khao 62

Huyén pht chira 6-brom-1,2,3,4-tetrahydroisoquinolin-1-on (1,0g), 1-clo-4-flo-2-
iodobenzen (1,134g), DMEDA (0,094ml), va KsPO, (1,878g) trong toluen (10ml)
duge bd sung Cul (0,084g) dudi dong nito, va hdn hop nay dugc khudy & 90°C
trong moi truong nito qua dém. Sau do, 1-clo-4-flo-2-iodobenzen (0,3g) dugc bd
sung vao d6 & nhiét do trong phong, va hdn hop nay duge khudy & 90°C trong mdi
truong nito qua dém. Hon hop duogc 1am lanh, va sau d6 duge 6. San pham thd
thu duge duogc tinh ché bang séc ky cot 4p sudt trung binh (Hexan/AcOEt) dé thu
duoc 6-brom-2-(2-clo-5-flophenyl)-1,2,3,4-tetrahydroisoquinolin-1-on (0,75g).
[0126]

Vi du tham khao 69

Dung dich chira 6-brom-2-(2-clo-5-flophenyl)-1,2,3,4-tetrahydroisoquinolin-1-on
(0,75g) trong DMA (7,5mL) dugc bd sung tert-butyl acrylat (0,929ml), LiCl
(0,090g), va TEA (1,474ml), va sau d6 PdCl,(PPh;), (0,074g) duoc bd sung vao
hén hop dudi dong nito. Hén hop duge khudy & 150°C trong méi trudng nito trong

5 gid. Sau d6, nude duoc bd sung vao dé & nhiét do trong phong, va hdn hop nay
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duoc chiét bing AcOEt. Lép hitu co duge ¢d, va sau d6 san pham thé thu dugc
duoc tinh ché bang sic ky cot ap suét trung binh (Hexan/AcOEt) dé thu duoc tert-
butyl (2E)-3-[2-(2-clo-5-flophenyl)-1-0x0-1,2,3,4-tetrahydroisoquinolin-6-yl]prop-
2-enoat (0,85g).

[0127]

Vi du tham khéo 70

Dung dich chtta tert-butyl (2E)-3-[2-(2-clo-5-flophenyl)-1-0x0-1,2,3,4-
tetrahydroisoquinolin-6-yl]prop-2-enoat (0,85g) trong THF:H,O (3:2, 10ml) dugc
bd sung NalO4 (2,262¢) va OsOq (chét xtic tac ¢ dinh; 0,230g), va hdn hop nay
duogc khudy & 50°C trong 2,5 gid. Hon hop duge 1am lanh, va sau d6 duge loc qua
Celite. Nude duoc bd sung vao chét loc, va hdn hop nay dugc chiét bing AcOEt.
Lép hitu co duge lam khd béng MgSO, khan, loc, va dugc c6 dé thu dugc 2-(2-
clo-5-flophenyl)-1-0x0-1,2,3,4-tetrahydroisoquinolin-6-carbandehyt  (0,7g  thd).
Dung dich chia 2-(2-clo-5-flophenyl)-1-ox0-1,2,3,4-tetrahydroisoquinolin-6-
carbandehyt (0,7g) trong DCM/t-BuOH/H,0 (1/1/1; 6ml) dugc bd sung 2-metyl-2-
buten (1,221ml), NaClO, (1,042g), va NaH,PO, (1,383g), va hdn hop ndy dugce
khudy ¢ nhiét d6 trong phong qua dém. Nuéc duge bb sung vao d6, va hdn hop
nay duge chiét bang AcOEt va rira biang nudc mudi bio hoa. Lép hitu co duge lam
kho bang MgSOy khan, loc, va duge ¢ dé thu duoc axit 2-(2-clo-5-flophenyl)-1-
0x0-1,2,3,4-tetrahydroisoquinolin-6-carboxylic (0,67g).

[0128]

Vi du tham khao 79

Dung dich chira axit 5-flo-2-(triflometyl)benzoic (2,54g) trong DMA (20ml) dugc
b6 sung SOCL (0,933ml), va hdn hop nay duoc khudy & nhiét d6 trong phong
trong 2,5 gid. LC-MS biéu thi chét ban dau van con, va SOCI, (0,170ml) dugc bd
sung thém véao hdn hop. Sau d6, hdn hop duoc khudy trong 1 gio. Axit 4-amino-m-
toluic (1,757g) duge bd sung vao d6, va hdn hop nay duoc khudy & nhiét do trong
phong qua dém. Sau d6, hdn hop duoc dong tinh héa béng cach bd sung dung dich
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nuéc NaOH SN (20ml) va nudc, va sau do 16p nude dugce rira bang AcOEt. Lép
nude duoc axit hoa bé‘mg cach bd sung HCI 5N, va sau d6 iPr,O duoc bd sung vao
d6. Hon hop duoc khqu mot lac, va chit ran két tia, duge loc va 1am khé & 60°C
dé thu dugc axit 4-[5-flo-2-(triflometyl)benzamido]-3-metylbenzoic (2,874g).
[0129]

Vi du tham khao 81

Axit 4,4’-diflo-[1,1’-biphenyl]-2-carboxylic (1,75g) duoc hoa tan trong DMA
(10ml), va SOCL, (0,709ml) dugc bd sung vao d6, va hdn hop nay dugc khudy &
nhiét do trong phong trong 2 gi¢. Axit 4-aminobenzoic (1,025g) dugc bd sung vao
dung dich phan tmg, va hdn hop nay dugc khudy & nhiét do trong phong trong 15
gid. LCMS bidu thi chit ban dau bién mét. Nudc duge bd sung vao dung dich phéan
tng, va chit rin két tia dugc loc, rira bing nudc, 1am khé trong khéng khi & 60°C,
va sau d6 1am khé dudi ap suét giam & 60°C dé thu dugc axit 4-{4,4’-diflo-[1,1’-
biphenyl]-2-amido } benzoic (2,58g).

[0130]

Vi du tham khao 95

Dung dich chta axit 4,2°-diflo-1,1’-biphenyl-2-carboxylic (2,00g) trong DCM
(50ml) dugc bd sung (COCI), (1,495ml) va DMF (50ul) trong mdi trudng nito, va
hén hop nay dugc khudy & nhiét do trong phong trong 2 gio. Hon hop duogc co, va
sau d6 chit can duoc hoa tan trong DCM (50ml). Sau d6 metyl 6-aminonicotinat
(1,364g) va Pyr (2,072ml) duoc bd sung vao d6 nhé giot, va hén hop nay duge
khudy & nhiét do trong phong trong 2 gid. Dung dich phan tmg dugc cd, va sau do
chét ¢6 duogc hoa tan trong THF (15ml) va MeOH (15ml). Dung dich nuéc NaOH
5N (5,12ml) duge bd sung vao d6 trong khi 1am lanh bang nudc d4, va hdén hop
nay dugc khudy ¢ nhiét do trong phong trong 2 gid. Dung dich phan tng dugc
trung hoa bang cach bd sung axit clohydric SN va nuéc trong khi 1am lanh béng
nudce d4, va chat két taa thu duge duoce loc va rira béng nuée dé thu duoc axit 6-

{2’,4-diflo-[1,1’-biphenyl]-2-amido} pyridin-3-carboxylic (2,60g).
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[0131]

Vi du tham khao 97

Axit 4-flo-2’-metoxy-[1,1’-biphenyl]-2-carboxylic (2,5g) dugc hoa tan trong DMA
(100ml), va duge bd sung thém DMF (10ul) va SOCI, (0,963ml), va hdn hop nay
dugc khudy & nhiét do trong phong trong 2 gid. Axit 4-aminobenzoic (1,420g)
duge bd sung vao d6, va hdn hop nay duge khudy & nhiét do trong phong trong 15
gid. Nuée duoe bd sung vao dung dich phan tng, va chét rén két ta duoc loc va
lam khé trong khong khi & 60°C dé thu duoc axit 4-{4-flo-2’-metoxy-[1,1’-
biphenyl]-2-amido }benzoic (3,8g).

[0132]

Vi du tham khao 98

Axit 4-flo-2’-metoxy-[1,1’-biphenyl]-2-carboxylic (2,5g) dugc hoa tan trong DMA
(20ml), va SOCL (0,963ml) duge bd sung vao d6, va hdn hop niy duge khudy &
nhiét do trong phong trong 2 gi¢. Axit 4-amino-3-flobenzoic (1,606g) duoc bd
sung vao dung dich phan tmg, va hdn hgp nay dugce khudy & nhiét d6 trong phong
trong 15 gio. Nude duoc bd sung vao dung dich phan tng, va hon hop nay dugc
chiét bing AcOEt. Lép hitu co dugc rira bang nuéce mudi, 1am khoé biang Na,SO,
khan, va dugc c¢d. Chét cin thu duge duge két tinh tir DCM. Chét ran thu dugc
dugc phan tan va rua b%mg AcOEt/Hexan = 1/3, loc, va lam kho trong khong khi dé
thu duoc axit 3-flo-4-{4-flo-2’-metoxy-[1,1’-biphenyl]-2-amido} benzoic (3,32g).
[0133]

Vi du tham khao 99

Axit 4-flo-2’-metoxy-[1,1’-biphenyl]-2-carboxylic (2,5g) duoc hoa tan trong
DCM/DMA = 2/1 (120ml), va (COCl), (10,15ml) va Pyr (1,642ml) duoc bd sung
vao d6, va hdn hop nay duoc khudy & nhiét d trong phong trong 1,5 gid. Dung
dich phan tng dugc cd, va dugc bd sung thém DCM (50ml) va DMA (30ml). Sau
do, metyl 6-aminonicotinat (1,576g) va Pyr (1,642ml) duoc bd sung lan luot vao

d6, va hdn hop nay duoc khudy & nhiét do trong phong trong 15 gid. LC-MS biéu
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thi chit ban dau bién mat nhung diaxyl dugc tao ra trong khoang 10%. Dung dich
phén tng dugc cb. Chat cin duge hoa tan trong MeOH/THF = 1/1 (60ml), va
NaOH IN (30ml) duoc bd sung vao d6, va hdn hop nay dugc khudy & nhiét do
trong phong trong 15 gio. Dung dich phan tmg dugc cd va rira bang mot lugng nhé
AcOEt, va 16p nude duge tach. HCl 5N (7ml) duoc bd sung vao 16p nude thu duge,
va hdn hop nay dugc didu chinh dén d6 pH 3-4 bing cach bd sung thém HCI IN.
Chét rén két ta duoc loc va 1am kho trong khong khi & 60°C dé thu duoc axit 6-
{4-flo-2’-metoxy-[1,1’-biphenyl]-2-amido} pyridin-3-carboxylic (2,26g).

[0134]

Vi du tham khao 109

Dung dich chta axit 4,3’-diflo-1,1’-biphenyl-2-carboxylic (2,0g) trong DCM
(30ml) duge bd sung (COCI), (1,495ml) va DMF (51pl) trong méi trudng nito, va
hdn hop nay duge khudy & nhiét do trong phong trong 1,5 gid. Chét can duge bd
sung nho giot dung dich chira metyl 6-aminonicotinat (1,364g) trong Pyr (15ml)
trong khi lam lanh bing nuéc d4, va hdn hop nay duoc khudy & nhiét do trong
phong trong 2 gi¢. Nudc duoc bd sung vao dung dich phan mg, va chét két tua
duoc loc va rira bang nude. MeOH (20ml), THF (20ml), va dung dich nuéc NaOH
5N (5,12ml) duoc bd sung vao chit rén thu duoc, va hdn hop nay duge khudy &
nhiét do trong phong trong 2 gid. Dung dich phan ung duoc trung hoa bang cach
bd sung 5N axit clohydric va nudc trong khi lam lanh bing nudc da, va chat két taa
duoc loc va rira bing IPE dé thu duoc axit 6-{3’,4-diflo-[1,1’-biphenyl]-2-
amido }pyridin-3-carboxylic (2,38g).

[0135]

Vi du tham khao 116

7-metyl-1,2,3,4-tetrahydroisoquinolin-1-on (3g), metyl 4-iodobenzoat (4,88g), Cul
(0,354g), DMEDA (0,396ml), va K5PO4 (7,90g) duoc trén trong 1,4-dioxan (50ml),
va hdn hop nay dugc khudy & 90°C qua dém. Hon hop dugc loc qua Celite, va sau

d6 chat loc duoc rira bang nude va nude muoi bdo hoa. Lép hitu co dugc lam kho
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bang Na,SO, khan va dung méi duoc loai bé. Tinh thé thé thu dugce dugce rira bing
EtO va lam khd trong khong khi & 60°C dé thu dugc metyl 4-(7-metyl-1-oxo-
1,2,3,4-tetrahydroisoquinolin-2-yl)benzoat (4,42g).

[0136]

Vi du tham khao 121

Dung dich chta metyl 4-(7-metyl-1-oxo0-1,2,3,4-tetrahydroisoquinolin-2-
yl)benzoat (4,42¢g) trong EtOH (90ml) duoc lam lanh trong nudc d4, va sau do
dung dich nuéc NaOH 5N (14,97ml) va nuée duoc bd sung vao d6. Hon hop duoc
khudy & nhiét do trong phong trong 3 gid. Dung mdi duoc loai bo, va sau dé chét
cin duge diéu chinh dén d6 pH=1 béng cach bd sung HCI 5N. Tinh thé thu dugc
duoc loc va lam kho trong khong khi & 60°C dé thu duoc axit 4-(7-metyl-1-oxo-
1,2,3,4-tetrahydroisoquinolin-2-yl)benzoic (2,45g).

[0137]

Vi du tham khao 137

Dung dich chtta 2-clobenzoyl clorua (0,227ml) trong DMA (8ml) duoc bd sung
axit 4-amino-3-metoxybenzoic (300mg), va hdn hop nay duoc khudy & nhiét do
trong phong qua dém. Nudc duogc bd sung vao hdn hop, va hdn hop nay dugc
khudy trong 30 phit. Sau d6, chét két tia dugc loc, rira bang nudc va Et,0, va lam
khd trong khong khi & 60°C dé thu duoc axit 4-(2-clobenzamido)-3-
metoxybenzoic (470mg).

[0138]

Vi du tham khéao 138

Huyén pht chira axit 2-(triflometyl)pyridin-3-carboxylic (9,76g) trong DCM
(200ml) duoc bd sung (COCI), (13,41ml) va DMF (0,119ml) & 0°C, va hdn hop
nay duoc khudy & 0°C trong 1 gid, sau d6 khudy & 30-40°C trong 2 gio. Dung dich
phan tng duogc cd, va sau d6 chat cd dugc pha lodng bidng DCM. Dung dich thu
duge duoc bd sung vao huyén phil chita metyl 6-aminonicotinat (7,77g) trong Pyr

(20,65ml) va DCM (200ml). Hdn hop duoc khudy & nhiét do trong phong trong 2
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gi0y, va sau d6 DCM dugc loai bd dudi ap sudt giam. Nudc duoc bd sung vao chét
cin, va hdn hop nay duoc chiét bing AcOEt. Lép hitu co duge lam kho bing
Na,SO; khan, va sau d6 duoc loc va duogce co. Chét can thu dugc dugce hoa tan
trong MeOH-THF (4:1; 200ml), va sau d6 dugc bd sung vao d6 dung dich nudc
NaOH 5N (20,43ml), va hdn hop nay dugc khudy & 60°C trong 2 gid. Dung dich
phan ung duoc c6 va MeOH dugc loai bd. Sau do, chit cian duoc pha lodng béng
nuée va duoe didu chinh dén do pH (4-5) bang cach bd sung dung dich HCI. Chét
rén két ta duoc loc va rira bang nudc dé thu duoc axit 6-[2-(triflometyl)pyridin-3-
amido]pyridin-3-carboxylic (11,21g).

[0139]

Vi du tham khéo 139

Dung dich chtra 1-clometyl-4-flo-1,4-diazoniabixyclo[2,2,2]oxtan

bis(tetrafloborat) (Selectfluor; 379g) trong MeCN (950ml) dugc bd sung N-[(5Z)-
7-clo-1-(4-metylbenzensulfonyl)-2,3,4,5-tetrahydro-1H-1-benzazepin-5-
yliden]butan-1-amin (197g) 5 14n cach nhau 40 phut, va hdn hop nay dugc khudy &
nhiét d6 trong phong trong 3 ngay. HCl ddm dac (203ml) va nudc da duge bd sung
vao d6, va hdn hop nay dugc khudy. ChAt két tiia duge loc va rira bang nude dé thu
duoc 7-clo-4,4-diflo-1-(4-metylbenzensulfonyl)-2,3,4,5-tetrahydro-1H-1-
benzazepin-5-on (187g).

[0140]

Vi du tham khao 140
7-clo-4,4-diflo-1-(4-metylbenzensulfonyl)-2,3,4,5-tetrahydro-1H-1-benzazepin-5-
0n(240g)duqcbésungvéoaxﬁsuﬁhﬁcdénldéc(265nﬂ)hnngldﬁlamlanhbéng
nuéc da, va hdn hop nay duoc khudy & nhiét d6 trong phong trong 4 gio. Dung
dich phéan tmg dugc bd sung dung dich chtta 50% dung dich nudc NaOH (796g) va
nude da (31), va chét két tha duoc loc va rira béng nude 4m dé thu duge 7-clo-4,4-
diflo-2,3,4,5-tetrahydro-1H-1-benzazepin-5-on (138g).

[0141]
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Vi du tham khao 141

Dung dich chta 7-clo-4,4-diflo-5-(hydroxymetyl)-1-(4-metylbenzensulfonyl)-
2,3,4,5-tetrahydro-1H-1-benzazepin-5-ol (286mg) trong MeOH (10ml) duoc bd
sung mg (250mg) va I, (34,7mg) & nhiét d§ trong phong, va hdn hop nay duogc
khudy trong mdi trudng nito. Hon hop duoc hdi luu trong 4 gid, va sau d6 duoc bd
sung vao dé dung dich nuéc NaHCOs bio hda. Hon hgp dugce loc qua Celite va rira
béng AcOEt. Lép hiru co dugc tach, lam kho béng Na,SO, khan va dugce loc. Chét
loc duogc cd, va sau do chit cin thu duoc duoc tinh ché béng séc ky cot
(Hexan/AcOEt) dé thu dugc 7-clo-4,4-diflo-5-(hydroxymetyl)-2,3,4,5-tetrahydro-
1H-1-benzazepin-5-ol (90mg).

[0142]

Vi du tham khéo 142

Dung dich chta 7-clo-4,4-diflo-5-(hydroxymetyl)-1-(4-metylbenzensulfonyl)-
2,3,4,5-tetrahydro-1H-1-benzazepin-5-ol (250mg) trong THF (2ml) duoc bd sung
Im (122mg) trong moi trudng nito & nhiét d6 trong phong, va sau d6 TBDMSCI
(135mg) dugc bd sung vao d6 & 0°C. Hon hop dugc khudy & cling nhiét do trong 1
gi0, va sau do pha lodng bing nudc va chiét bang AcOEt. Lép hitu co duge lam
kho béng Na,SO, khan, loc, va cd, va chét cin thu duogc duge tinh ché béng séc ky
cot (Hexan/AcOEt) dé thu dugc 5-{[(tert-butyldimetylsilyl)oxy]metyl}-7-clo-4,4-
diflo-1-(4-metylbenzensulfonyl)-2,3,4,5-tetrahydro-1H-1-benzazepin-5-ol (278mg).
[0143]

Vi du tham khéo 143

5-{[(tert-butyldimetylsilyl)oxy|metyl }-7-clo-4,4-diflo-1-(4-metylbenzensul fonyl)-
2,3,4,5-tetrahydro-1H-1-benzazepin-5-ol (278mg), MeOH (5ml), vamg (63,5mg)
duoc khudy trong méi trudng nito ¢ nhiét do trong phong. Hén hop dugc héi luu
trong 5 gio, va sau do dung dich nuéc NaHCO; bdo hoa dugc bd sung vao d6. Hon
hop duoc loc qua Celite va rira bing AcOEt. L6p hitu co dugc téch, 1am khd bang

Na,SO, khan, va duoc loc, va duge ¢d. Chéat cian thu duoc duge tinh ché bing séc
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ky cot (Hexan/AcOEt) dé thu duoc 5-{[(tert-butyldimetylsilyl)oxy]metyl}-7-clo-
4,4-diflo-2,3,4,5-tetrahydro-1H-1-benzazepin-5-ol (102mg).

[0144]

Vi du tham khao 144

Hdn hop bao gém 7-clo-4,4-diflo-2,3,4,5-tetrahydro-1H-1-benzazepin-5-on (113g),
THF (400ml), BocoO (114ml), va DMAP (1,79g) dugc khudy & nhiét d6 trong
phong trong 18 gid. Dung dich phan tng dugc c6 dudi ap sudt giam, va chét can
duogc két tinh lai tir dung mai hdn hop bao gém [PA/Hexan. Chét loc dugc ¢d thém
duéi &p sudt giam, két tinh lai tir dung mdi hdn hop bao gom IPA/Hexan, va ria
bing Hexan dé thu dugc tert-butyl 7-clo-4,4-diflo-5-0x0-2,3,4,5-tetrahydro-1H-1-
benzazepin-1-carboxylat (117g).

[0145]

Vi du tham khao 145

Dung dich chta 7-clo-4,4-diflo-5-metyl-1-(4-metylbenzensulfonyl)-2,3,4,5-
tetrahydro-1H-1-benzazepin-5-ol (0,769g) trong MeOH (20ml) duoc bd sung Mg
(0,465g) trong mdi trudng nito ¢ nhi¢t do trong phong, va hdn hop nay duoc hdi
luu trong 5 gio. Sau d6, dung dich nudc NaHCOj3 bao hoa dugc bd sung vao d6, va
hdn hop nay duoc loc qua Celite va rira bang AcOEt. Lép hitu co dugc tach, lam
kho béng Na,SO, khan, loc, va duoc ¢6. Sau do, chét can thu duoc dugce tinh ché
bing sic ky cot (Hexan/AcOEt) dé thu duoc 7-clo-4,4-diflo-5-metyl-2,3,4,5-
tetrahydro-1H-1-benzazepin-5-ol (0,414g).

[0146]

Vi du tham khao 146

Dung dich chra trimetylsulfoxoni iodua (0,982g) trong DMSO (12ml) duoc bd
sung KOtBu (0,375g), va hon hop nay duoc khudy trong méi trudng nito & nhiét
do trong phong trong 30 phat. Sau do, tert-butyl 7-clo-4,4-diflo-5-0x0-2,3,4,5-
tetrahydro-1H-1-benzazepin-1-carboxylat (0,74g) duoc bd sung vao d6 & nhiét do

trong phong. Hon hop dugc khudy & nhiét do trong phong trong 2 gio, va sau do
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nuéc duge bd sung vao d6. Hon hop dugce chiét bang AcOEt. Lép hitu co két hop
duoc rira bang nude va nude mudi, lam khod bang Na,SO, khan, loc, va duoc co.
Sau d6, chat cin thu dugc duoc bd sung DMF/H,O = 4:1 (12ml) va AcONa
(1,464g) & nhiét do trong phong, va hdn hgp nay dugce khudy & 80°C trong 24 gio.
Hon hop phan tmg duoc chiét bing AcOEt, rira bang nudc va nude mudi, 1am kho
béng Na,SO;4 khan, loc, va dugc ¢6. Sau do, chét cin thu duoc duoc két tinh lai tur
DCM-Hexan dé thu duoc tert-butyl 7-clo-4,4-diflo-5-hydroxy-5-(hydroxymetyl)-
2,3,4,5-tetrahydro-1H-1-benzazepin-1-carboxylat (0,491g).

[0147]

Vi du tham khao 147

Hon hop bao gdm 7-clo-1-(4-metylbenzensulfonyl)-2,3,4,5-tetrahydro-1H-1-
benzazepin-5-on (20,0g), n-butylamin (8,48ml), xyclohexan (150ml), va TFA
(0,661ml) dugc khudy trong khi gia nhiét dén héi luu trong 12 gio, loai bo nude
bang bay Dean-Stark. Dung dich phan Gmg dugc c6 dudi ap sut giam, va chét can
dugc rira bang dung moi hdn hop bao gdm AcOEt/Hexan dé thu dugc N-[(5Z)-7-
clo-1-(4-metylbenzensulfonyl)-2,3,4,5-tetrahydro-1H-1-benzazepin-5-
yliden]butan-1-amin (21,4g).

[0148]

Vi du tham khao 150

HOn hop bao gdm tert-butyl (5R)-7-clo-4,4-diflo-5-hydroxy-5-({[(2R)-2-(4-
metylbenzensulfonamido)-3-phenylpropanoyl]oxy }metyl)-2,3,4,5-tetrahydro-1H-
1-benzazepin-1-carboxylat (0,20g), EtOH (1,0ml), va dung dich nuéc NaOH 5N
(0,18ml) duoc khudy & nhiét do trong phong trong 3 gid. Nude duge bd sung vao
dung dich phéan tmg, va hdn hop nay dugc chiét bang AcOEt. Lép hitu co duge
lam kho béng Na,SOy4, va sau d6 duoc loc, va chét loc duoc cd dudi ap suét giam.
Chét can dugc tinh ché bang sic ky cot silica gel (Hexan/AcOELt) dé thu duoc tert-
butyl (5R)-7-clo-4,4-diflo-5-hydroxy-5-(hydroxymetyl)-2,3,4,5-tetrahydro-1H-1-
benzazepin-1-carboxylat (99mg).
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[0149]

Vi du tham khao 151

Hon hop bao gdm [(5R)-7-clo-4,4-diflo-5-hydroxy-2,3,4,5-tetrahydro-1H-1-
benzazepin-5-yl]metyl (2S)-2-(naphtalen-1-sulfonamido)-3-phenylpropanoat
(1,10g), kali trimetylsilanolat (1,05g), va THF (9,0ml) duogc khudy & nhiét d6 trong
phong trong 1 gio, va sau d6 dugc cd dudi ap sudt giam. Chét cin dugc tinh ché
bing séc ky cot silica gel (Hexan/AcOEt), va phan tan va rira bing dung méi hdn
hop bao gdm DCM/Hexan dé thu dugc (5R)-7-clo-4,4-diflo-5-(hydroxymetyl)-
2,3,4,5-tetrahydro-1H-1-benzazepin-5-ol (350mg).

[0150]

Vi du tham khéo 152

tert-butyl (5R)-7-clo-4,4-diflo-5-hydroxy-5-(hydroxymetyl)-2,3,4,5-tetrahydro-1H-
1-benzazepin-1-carboxylat (500mg) dugc hoa tan trong EtOH (10ml), va duoc bd
sung thém HCI 12N (0,115ml), va hdn hop nay duge hdi luu. Sau 1 gio, phan tng
khong hoan thanh, va HCI 12N (0,5 duong luong) dugc bd sung thém vao hdn hop,
va hdn hop nay dugc hdi luu trong 1 gid. Hon hop duoc co, hoa tan trong AcOEt,
va ¢ mot 1an nita dé thu dugc tinh thé. Tinh thé duoc lam khd trong chan khong
dé thu duoc (5R)-7-clo-4,4-diflo-5-(hydroxymetyl)-2,3,4,5-tetrahydro-1H-1-
benzazepin-5-ol hydroclorua (412,51mg).

[0151]

Vi du tham khao 153

tert-butyl  7-clo-4,4-diflo-5-hydroxy-5-(hydroxymetyl)-2,3,4,5-tetrahydro-1H-1-
benzazepin-1-carboxylat (200mg), TEA (0,230ml), THF (2ml), 4-bromobenzoyl
clorua (145mg), va DMAP (6,72mg) duoc bd sung & nhiét d6 trong phong, va hon
hop nay duoc khudy trong 30 phit. Dung dich phan tmg dugc cd, va chat cin thu
duoc duoge tinh ché bang sic ky cot (Hexan/AcOEt) dé thu duge tert-butyl 5-[(4-
bromobenzoyloxy)metyl]-7-clo-4,4-diflo-5-hydroxy-2,3,4,5-tetrahydro-1H-1-
benzazepin-1-carboxylat (317mg).

-67-



40251

[0152]

Vi du tham khao 154

tert-butyl (5R)-7-clo-4,4-diflo-5-hydroxy-5-(hydroxymetyl)-2,3,4,5-tetrahydro-1H-
1-benzazepin-1-carboxylat (21,86g) dugc hoa tan trong THF (200ml), va sau do6
duge bd sung vao d6 TEA (25,1ml) va 4-bromobenzoyl clorua (13,19g), va hon
hop nay duoc khudy & nhiét d6 trong phong trong 3 gid. Nude duoc bd sung vao
do, va hdn hop nay duoc pha lodng bang AcOEt. Hon hop dugc rira bang HCI 1N,
NaOH 1IN, va nuéc mudi bdo hoa, 1am khod béng Na,SO4 khan, loc, va dugc cd
dudi ap sudt giam. Chét can thu dugc duoc bb sung AcOEt (20ml) va DCM (30ml),
ma thu duoc tinh thé. Tinh thé duoc phan tin va rira bang dung moi hén hop bao
gém AcOEt:DCM:Hexan = 2:3:2, va sau d6 dugc loc va lam kho & 60°C dé thu
duge tert-butyl (5R)-5-[(4-bromobenzoyloxy)metyl]-7-clo-4,4-diflo-5-hydroxy-
2,3,4,5-tetrahydro-1H-1-benzazepin-1-carboxylat (24,7g; 16 1). Chét loc dugc cd
dudi 4p suét giam, duoc tinh ché bing séc ky cot (AcOEt/Hexan), va dugc ¢d. Sau
d6, chit c6 duoc két tinh tir DCM/AcOEt/Hexan, loc, va lam khd & 60°C dé thu
duogc tert-butyl (5R)-5-[(4-bromobenzoyloxy)metyl]-7-clo-4,4-diflo-5-hydroxy-
2,3,4,5-tetrahydro-1H-1-benzazepin-1-carboxylat (6,1g; 16 2). Chét loc duoc co
thém, va sau d6 dugc két tinh tir DCM/Hexan. Chét thu dugc dugce loc va lam kho
& 60°C dé thu duogc tert-butyl (5R)-5-[(4-bromobenzoyloxy)metyl]-7-clo-4,4-diflo-
5-hydroxy-2,3,4,5-tetrahydro-1H-1-benzazepin-1-carboxylat (2,2g; 16 3). Cac cau
tric ctia 16 1, 16 2, va 16 3 duoc x4c dinh bing 'H-NMR. D tinh khiét quang ctia
mdi 16 14n luot 13 100% tinh khiét quang, 99,9% tinh khiét quang, va 100% tinh
khiét quang. Céc 16 nay duoc két hop lai dé thu dugc tert-butyl (5R)-5-[(4-
bromobenzoyloxy)metyl]-7-clo-4,4-diflo-5-hydroxy-2,3,4,5-tetrahydro-1H-1-
benzazepin-1-carboxylat (33,0g) (dugc xem la tdn tai & dang dong tinh thé theo ty
1€ 1:1 v6i DCM hoéc solvat véi DCM).

[0153]

Vi dy tham khao 155
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tert-butyl (5R)-5-[(4-bromobenzoyloxy)metyl]-7-clo-4,4-diflo-5-hydroxy-2,3,4,5-
tetrahydro-1H-1-benzazepin-1-carboxylat (33,0g) duoc hoa tan trong DCM
(100ml), va sau d6 dugc bd sung vao dé6 TFA (46,5ml), va hdn hop nay duogc
khudy & nhiét d6 trong phong. Hon hop dugce khudy trong 3 gid va trung hoa bang
nuée natri bicarbonat bdo hda trong khi lam lanh bang nuéc da. Hon hop dugc
chiét bing AcOEL, rira bing nudc mudi bdo hoa, lam khd bang Na,SO; khan, loc,
va dugc ¢6 dudi ap suét giam. Chét rén thu duoc duoc loc va 1am khd & 60°C dé
thu dugc [(5R)-7-clo-4,4-diflo-5-hydroxy-2,3,4,5-tetrahydro-1H-1-benzazepin-5-
yl]metyl 4-bromobenzoat (23,35g).

[0154]

Vi du tham khéo 156

tert-butyl  7-clo-4,4-diflo-5-hydroxy-5-(hydroxymetyl)-2,3,4,5-tetrahydro-1H-1-
benzazepin-1-carboxylat (50mg) dugc hoa tan trong THF (2ml), va sau d6 TEA
(0,057ml) va 4-bromobenzoyl clorua (30,2mg) duoc bd sung vao d6, va hdn hop
nay duoc khudy & nhiét @ trong phong. Phan tmg dugc lam dimg béng nudc, va
hdn hop nay duoc pha lodng bing AcOEt. H3n hop dugc rira bang HCI 1N, NaOH
IN, va nudc mudi bdo hoa, 1am kho béng Na,SO; khan, loc, va duge c6 dudi ap
suat giam. Chét cin thu dugc dugce tinh ché bang séc ky cot (AcOEt/Hexan) va lam
kho trong chan khong. Tert-butyl 5-[(4-bromobenzoyloxy)metyl]-7-clo-4,4-diflo-
5-hydroxy-2,3,4,5-tetrahydro-1H-1-benzazepin-1-carboxylat thu dugc duge hoa
tan trong DCM (2ml), va TFA (0,318ml) dugc b6 sung vao d6, va hon hop nay
duoc khudy & nhiét d6 trong phong trong 2 gid. Hon hop dugc lam lanh trong nudce
d4, trung hoa bing nuéc natri bicarbonat bdo hoa, va chiét bing AcOEt. Chat chiét
duoc lam kho bang Na,SO, khan, loc, va duge cd dudi dp suat giam. Chat can thu
duogc duoc tinh ché béng sic ky cot (Hexan/AcOEt), dugc co, va sau d6 lam kho
trong chan khéng dé thu dugc (7-clo-4,4-diflo-5-hydroxy-2,3,4,5-tetrahydro-1H-1-
benzazepin-5-yl)metyl 4-bromobenzoat (38,3mg).

[0155]
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Vi du tham khaos 157 va 158

tert-butyl  7-clo-4,4-diflo-5-hydroxy-5-(hydroxymetyl)-2,3,4,5-tetrahydro-1H-1-
benzazepin-1-carboxylat (lg), TEA (1,149ml), THF (10ml), (S)-2-(4-
metylphenylsulfonamido)-3-phenylpropanoyl! clorua (0,929g), va DMAP (0,034¢g)
duoc bd sung & nhiét d6 trong phong, va hon hop nay dugc khudy trong 20 gio.
Dung dich phan ung duoc c¢6 dudi ap sudt giam, va chit cin thu duoc dugc tinh
ché bang séc ky cot (Hexan/AcOEt), va sau d6 duoc két tinh mot 1an nira tir
DCM/n-Hexan dé thu duoc tert-butyl (5S)-7-clo-4,4-diflo-5-hydroxy-5-({[(2S)-2-
(4-metylbenzensulfonamido)-3-phenylpropanoyl]oxy } metyl)-2,3,4,5-tetrahydro-
1H-1-benzazepin-1-carboxylat (430mg; Vi du tham khao 157) va tert-butyl (SR)-7-
clo-4,4-diflo-5-hydroxy-5-({[(2S)-2-(4-metylbenzensulfonamido)-3-
phenylpropanoyl]oxy }metyl)-2,3,4,5-tetrahydro-1H-1-benzazepin-1-carboxylat
(740mg; Vi du tham khéo 158).

[0156]

Vi du tham khéo 159

Dung dich chta 7-clo-4,4-diflo-1-(4-metylbenzensulfonyl)-2,3,4,5-tetrahydro-1H-
1-benzazepin-5-on (1,50g) trong THF khan (20ml) duoc bd sung lithi nhom
doterua (0,163g) & 0°C, va hdn hgp nay duge khudy qua dém. Dung dich phan ung
duge bd sung nude (0,16ml), dung dich nuéc NaOH 15% (0,16ml), va nudce
(0,48ml), va hdn hop nay duoc khudy, va sau dé duoc loc qua Celite va rira béng
AcOEt. Nuéde duge bd sung vao chét loc, va chit loc duoc chiét bang AcOEt. Lép
hiru co két hop dugc rira bing nude va nude mudi bdo hoa, 1am khé bing Na;SO4
khan va dugc cd dudi ap sudt giam. Chat cin dugc tinh ché bang séc ky cot silica
gel (Hexan/AcOE) dé thu duoc 7-clo-4,4-diflo-1-(4-metylbenzensulfonyl)-2,3,4,5-
tetrahydro(5-*H)-1H-1-benzazepin-5-ol (1,04g).

[0157]

Vi du tham khéo 160

Dung dich chia 7-clo-4,4-diflo-1-(4-metylbenzensulfonyl)-2,3,4,5-tetrahydro(5-
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2H)-1H-1-benzazepin-5-ol (1,04g) trong MeOH khan (20ml) duoc bd sung magié
(0,390g), va hdn hop nay duge khudy & nhiét d6 trong phong trong 3 gio. Hon hop
duoc pha loing biang AcOEt (20ml), va sau d6 HCI 5N (10,16ml) duoc bd sung
vao d6 & 0°C. Sau d6, nude duoc bd sung vao d6, va hdn hop nay dugce khudy.
Hdn hop duoc khudy & nhiét d§ trong phong va chiét bing AcOEt. Lép hitu co
dugce rira bing nudc natri bicarbonat bdo hoa va nude mudi b3o hoa, 1am khé bing
Na,SO4 khan va duge co dudi ap suét giam dé thu duoc 7-clo-4,4-diflo-2,3,4,5-
tetrahydro(5-*H)-1H-1-benzazepin-5-ol (473mg).

[0158]

Vi du tham khao 161

tert-butyl  7-clo-4,4-diflo-5-hydroxy-5-(hydroxymetyl)-2,3,4,5-tetrahydro-1H-1-
benzazepin-1-carboxylat (133g), THF (1200ml), TEA (153ml), DMAP (4,47g), va
(R)-2-(4-metylphenylsulfonamido)-3-phenylpropanoyl clorua (148g) duoc tron
trong khi lam lanh bing nudc d4, va hon hgp nay dugc khudy & nhiét do trong
phong trong 3 gio. Chét két thia duoc loc va chét loc dugc ¢d dudi 4p sudt giam.
Chét can duogc két tinh lai (Ether/Hexan). Chét loc duge tinh ché bang sic ky cot
silica gel (Hexan/AcOEt) va két tinh lai (Ether/Hexan), a combination of which
gave tert-butyl (5R)-7-clo-4,4-diflo-5-hydroxy-5-({[(2R)-2-(4-
metylbenzensulfonamido)-3-phenylpropanoyl]oxy }metyl)-2,3,4,5-tetrahydro-1H-
1-benzazepin-1-carboxylat (92,4g).

[0159]

Vi du tham khéo 162

Duéi dang chéat loc tert-butyl (5R)-7-clo-4,4-diflo-5-hydroxy-5-({[(2R)-2-(4-
metylbenzensulfonamit)-3-phenylpropanoyl]oxy } metyl)-2,3,4,5-tetrahydro-1H-1-
benzazepin-1-carboxylat, tert-butyl (5S)-7-clo-4,4-diflo-5-hydroxy-5-({[(2R)-2-(4-
metylbenzensulfonamido)-3-phenylpropanoyl]oxy }metyl)-2,3,4,5-tetrahydro-1H-
1-benzazepin-1-carboxylat (128g) thu duoc.

[0160]
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Vi du tham khao 163

Axit 5-flo-2-(pyridin-2-yl)benzoic (688mg) dugc hoa tan trong DMA (20ml), va
SOCl, (0,301ml) dugc bd sung vao d6, va hdn hop nay duogc khudy & nhiét do
trong phong trong 2 gio. Metyl 4-amino-3-flobenzoat hydroclorua (651mg) duoc
bd sung vao dung dich phan tmg, va hdn hop nay duoc khudy & nhiét do trong
phong trong 15 gio. Dung dich nudéec NaHCO3 duoc bd sung vao dung dich phan
mg, va hon hop nay dugc chiét bang AcOEt. Lép hitu co duoc rira bang dung dich
nuée NaHCO; va nude mudi, 1am khd bing Na,SO4 khan va duoc c6. Chat rén két
tda dugc phan tan va rra b'fmg AcOEt/Hexan = 1/2, va chét rén thu duogc dugc loc
va lam khé trong khéng khi dé thu dugc metyl 3-flo-4-[5-flo-2-(pyridin-2-
yl)benzamido]benzoat (970mg).

[0161]

Vi du tham khao 164

Metyl 3-flo-4-[5-flo-2-(pyridin-2-yl)benzamido]benzoat (970mg) dugc hoa tan
trong MeOH/THF = 3/1, va duoc bd sung thém dung dich nuéc NaOH 5N
(2,63ml), va hon hop nay dugc khudy & 60°C trong 6 gid. Dung dich phén Ung
duoc c0, axit hda béng céch bd sung HCI 5N (3,68ml), dugc co, va lam kho dudi
&p suét giam. Chét cin dugc hoa tan trong etanol va chét vo co dugce loc. Chat loc
duoc co. THE duoc bd sung vao chét cin, va hdn hop nay dugc c6 mot 14n nita va
1am khé & 50°C dudi 4p sudt giam dé thu duge hydroclorua ctia axit 3-flo-4-[5-flo-
2-(pyridin-2-yl)benzamido]benzoic (1,02g).

[0162]

Vi du tham khéao 165

Dung dich chura tert-butyl (5R)-7-clo-4,4-diflo-5-hydroxy-5-({[(2R)-2-(4-
metylbenzensulfonamido)-3-phenylpropanoyljoxy }metyl)-2,3,4,5-tetrahydro-1H-
1-benzazepin-1-carboxylat (2g) trong DCM (4ml) dugc bb sung TFA (2,317ml) &
nhiét d6 trong phong, va hon hop nay dugc khudy trong 1 gio. Hon hop duoc trung
hoa bang dung dich nudéc NaHCOj; bdo hoa, va sau d6 pha lodng bang AcOEt.
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Chét rén két tta duoc loc va rira bang nude va AcOEt dé thu duoc [(5R)-7-clo-4,4-
diflo-5-hydroxy-2,3,4,5-tetrahydro- 1H-1-benzazepin-5-yljmetyl (2R)-2-(4-
metylbenzensulfonamido)-3-phenylpropanoat (1,35g).

[0163]

Vi du tham khao 166

Trimetylsulfoxoni iodua (228mg), DMSO (4ml), va KOtBu (87mg) duogc khudy
trong mdi trudng nito & nhiét dd trong phong trong 30 phut. 7-clo-4,4-diflo-1-(4-
metylbenzensulfonyl)-2,3,4,5-tetrahydro-1H-1-benzazepin-5-on (200mg) duoc b
sung vao d6 & nhiét do trong phong, va hdn hop nay duge khudy trong 2 gid. Hon
hop duoc pha lodng bang nudc va chiét bang AcOEt. Lép hitu co dugc ria bing
nuée va nude mudi bio hoa, va sau d6 1am khé bing Na,SO4 khan va duge loc.
Chét loc dugc co va chit cin thu dugc dugc tinh ché béng séc ky cot
(Hexan/AcOEt) dé thu dugc 7-clo-4,4-diflo-1-(4-metylbenzensulfonyl)-1,2,3,4-
tetrahydrospiro[ 1 -benzazepin-5,2’-oxiran] (200mg; bao gébm 0,2 duong luong
AcOEt theo ly thuyét).

[0164]

Vi du tham khéo 167

Dung dich chira metyltriphenylphosphoni bromua (956mg) va 7-clo-4,4-diflo-1-(4-
metylbenzensulfonyl)-2,3,4,5-tetrahydro-1H-1-benzazepin-5-on  (860mg) trong
THF (10ml) khan dugc bd sung KOtBu (300mg) trong méi trudng nito ¢ 0°C. Hoén
hop duoc khudy & nhiét d6 trong phong trong 2 gid, va sau d6 nude dugce bd sung
vao d6, va hdn hop nay duoc chiét bing AcOEt. Lép hitu co duge 1am khd bang
Na,SO4 khan, va sau d6 dugc loc va cd. Chat cin thu duge duoc tinh ché bing sic
ky cot (Hexan/AcOEt) dé thu dugc 7-clo-4,4-diflo-1-(4-metylbenzensulfonyl)-5-
metyliden-2,3,4,5-tetrahydro-1H-1-benzazepin (270mg).

[0165]

Vi du tham khao 168

Dung dich chtra 7-clo-4,4-diflo-1-(4-metylbenzensulfonyl)-5-metyliden-2,3,4,5-
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tetrahydro-1H-1-benzazepin (270mg) trong THF/H,O/axeton (1/1/2; 8ml) dugc bd
sung NMO (165mg) va dung dich OsO4 4% (447mg) trong mdi trudng nito. Hon
hop duoc khudy & nhiét d trong phong trong mot tuan, va sau d6 dung dich nudc
Na,SO; bdo hoa duge bd sung vao dd, va hon hop nay duoc chiét bang AcOEt.
Lé6p hiru co duge rira bang nude, 1am khd bang Na,SO, khan, loc, va cb. Chét cin
thu duoc duge tinh ché bing sic ky cot (Hexan/AcOEt) dé thu dugc 7-clo-4,4-
diflo-5-(hydroxymetyl)-1-(4-metylbenzensulfonyl)-2,3,4,5-tetrahydro-1H-1-
benzazepin-5-ol (210mg).

[0166]

Vi du tham khao 169 |

Dung dich chira 7-clo-4,4-diflo-1-(4-metylbenzensulfonyl)-2,3,4,5-tetrahydro-1H-
1-benzazepin-5-on (lg) trong THF (10ml) dugc bd sung nhd giot 1,0M
metylmagié bromua (3,37ml) trong méi trudng nito ¢ 0°C. Hdn hop duoc khudy &
0°C trong 2 gid, va sau d6 dung dich nuéc NH4CI bdo hoa dugc bd sung vao do, va
hdn hop nay duge chiét bang AcOEt. Lép hitu co dugc 1am kho bang Na,SOy khan,
loc, va duoc 6. Chat can thu duge duge két tinh lai tir DCM/AcOEt/Hexan dé thu
dugc  7-clo-4,4-diflo-5-metyl-1-(4-metylbenzensulfonyl)-2,3,4,5-tetrahydro-1H-1-
benzazepin-5-ol (769mg).

[0167]

Vi du tham khao 170

Dung dich chtra trimetylsulfoxoni iodua (80g) trong DMSO (500ml) duge bd sung
KOtBu (30,4g) trong mdi truong nito, va hdn hop nay duge khudy & nhiét do trong
phong trong 1 gid. Sau do, tert-butyl 7-clo-4,4-diflo-5-0x0-2,3,4,5-tetrahydro-1H-
1-benzazepin-1-carboxylat (60g) dugc bd sung vao d6 & nhiét do trong phong, va
hdn hop nay dugc khudy trong 2,5 gid, va sau d6 nude da (21) dugce rot vao hon
hop. Hon hop dugce loc va rra bang nude. AcOEt va nude dugc bd sung vao chit
cin thu duoc, va hdn hop ndy duge chiét bang AcOEt. Lép hitu co duge ria béang
nude mudi béo hoa, lam khod béng Na,SO; khan, loc, va dugc ¢6. DMF/H,O = 2:1
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(600ml) va AcONa (119g) dugc bd sung vao chét cin thu duoc & nhiét do trong
phong, va hdn hop nay duoc khudy & 80°C trong 24 gid. Dung dich phan tmg dugc
rot vao nude da (21), va hon hop nay duge loc va rira bang nude. AcOEt va nude
duoc bd sung vao chat cin thu duoc, va hdn hop nay duge chiét bang AcOEt. Lép
hitu co duogc ria béng nudec mudi bio hoa, lam kho béng Na,SOy4 khan, loc, va
duoc cb. Chat can thu duoc tan thanh bdt bang céch bd sung DCM (2ml/g) va
Hexan (2ml/g). Chét khéng hoa tan dugc loc dé thu duoc tert-butyl 7-clo-4,4-diflo-
5-hydroxy-5-(hydroxymetyl)-2,3,4,5-tetrahydro-1H-1-benzazepin-1-carboxylat

(29,4¢). Chéat loc duoc cd, va chit cin dugc tinh ché béng séc ky cot
(Hexan/AcOEt) d& thu dugc tert-butyl  7-clo-4,4-diflo-5-hydroxy-5-
(hydroxymetyl)-2,3,4,5-tetrahydro-1H-1-benzazepin-1-carboxylat (4,82g) va t-

butyl 7-clo-4,4-diflo-1,2,3,4-tetrahydrospiro[ 1-benzazepin-5,2’-oxetane]-1-
carboxylat (18,38g).
[0168]

Vi du tham khao 171 va 172

Hon hop bao gdm tert-butyl 7-clo-4,4-diflo-5-hydroxy-5-(hydroxymetyl)-2,3,4,5-
tetrahydro-1H-1-benzazepin-1-carboxylat (2,0g), THF (20ml), TEA (2,3ml),
DMAP (0,067g), va N-(1-naphtalensulfonyl)-L-phenylalanyl clorua (2,47g) duoc
khudy & nhiét d6 trong phong trong 2 gid. Dung dich phan tmg dugc c6 dudi ap
sudt giam, va chat cin thu duoc duoc tinh ché bang sic ky cot silica gel
(Hexan/AcOEt) dé thu dugc tert-butyl (5S)-7-clo-4,4-diflo-5-hydroxy-5-({[(2S)-2-
(naphtalen-1-sulfonamido)-3-phenylpropanoyl]oxy }metyl)-2,3,4,5-tetrahydro-1H-
1-benzazepin-1-carboxylat (1,56g; Vi du tham khao 171) cho san phim c6 do tinh
khiét cao va tert-butyl (SR)-7-clo-4,4-diflo-5-hydroxy-5-({[(2S)-2-(naphtalen-1-
sulfonamido)-3-phenylpropanoyl]oxy }metyl)-2,3,4,5-tetrahydro-1H-1-benzazepin-
1-carboxylat (1,51g; Vi du tham khéo 172) cho san phim c6 do tinh khiét thép.
[0169]

Vi du tham khao 174
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Dung dich chura tert-butyl (5R)-7-clo-4,4-diflo-5-hydroxy-5-({[(2S)-2-(naphtalen-
1-sulfonamido)-3-phenylpropanoyl]oxy } metyl)-2,3,4,5-tetrahydro-1H-1-
benzazepin-1-carboxylat (1,3g) trong DCM (8,0ml) duoc bb sung TFA (2,143ml)
trong mdi truong nito. Dung dich thu dugc duogc khudy & nhiét do trong phong
trong 1,5 gid. Dung dich nuéc NaHCO; bédo hoa duge bd sung vao d6, va hdn hop
nay duoc chiét bing AcOEt. Lop hitu co két hop duge lam khé bang Na;SOu, loc,
va duoc cd dudi 4p sudt giam dé thu dugc [(5R)-7-clo-4,4-diflo-5-hydroxy-2,3,4,5-
tetrahydro-1H-1-benzazepin-5-yl]mety] (2S)-2-(naphtalen-1-sulfonamido)-3-
phenylpropanoat (1,18g, chira AcOEt ca. 0,9 eq.).

[0170]

Vi du tham khao 175

HOon hop bao gdém [(5S)-7-clo-4,4-diflo-5-hydroxy-2,3,4,5-tetrahydro-1H-1-
benzazepin-5-yl]metyl (2S)-2-(naphtalen-1-sulfonamido)-3-phenylpropanoat
(827mg), kali trimetylsilanolat (784mg), va THF (7,0ml) dugc khudy & nhiét do
trong phong trong 1 gio, va sau d6 dugc ¢d dudi ap suat giam. Chét cin dugc tinh
ché bing sic ky cot silica gel (Hexan/AcOEt), va sau d6 phén tan va rira bang dung
modi hdn hop bao gdbm DCM/Hexan dé thu dugc (5S)-7-clo-4,4-diflo-5-
(hydroxymetyl)-2,3,4,5-tetrahydro-1H-1-benzazepin-5-ol (257mg).

[0171]

Vi du tham khao 176

Hdn hop bao gdm tert-butyl (5S)-7-clo-4,4-diflo-5-hydroxy-5-(hydroxymetyl)-
2,3.,4,5-tetrahydro-1H-1-benzazepin-1-carboxylat (0,97g), EtOH (10ml), va HCI
dam dic (0,667ml) duge khudy & 70°C trong 1 gid. Dung dich phan mg duoc o
duéi ap sudt giam. AcOEt dugc bd sung vao chat can, va hdn hop nay duge cd
thém duéi 4p sudt giam dé thu dugc (5S)-7-clo-4,4-diflo-5-(hydroxymetyl)-
2,3,4,5-tetrahydro-1H-1-benzazepin-5-ol hydroclorua (820mg).

[0172]

Vi du tham khao 177

-76-



40251

tert-butyl 7-clo-4,4-diflo-1,2,3,4-tetrahydrospiro[ 1 -benzazepin-5,2’-oxetane]-1-
carboxylat (200mg) va tetrabutylamoni sulfat (377mg) duoc bd sung vao
toluen/H,O = 1:1 (1ml) & nhiét d6 trong phong, va sau d6 hon hgp dugc khudy &
100°C trong 1,5 ngay. Hdn hop phan tmg duoc tinh ché bang sic ky cot silica gel
(Hexan/AcOEt) dé thu duoc 7-clo-4,4-diflo-5-(2-hydroxyetyl)-2,3,4,5-tetrahydro-
1H-1-benzazepin-5-ol (122mg).

[0173]

Vi du tham khao 178

Dung dich chta 7-clo-4,4-diflo-5-(2-hydroxyetyl)-2,3,4,5-tetrahydro-1H-1-
benzazepin-5-ol (1,728g) va Im (1,271g) trong DCM (30ml) dugc bd sung
TBDMSCI (1,125g) & 0°C. Hon hop dugc khudy & nhiét do trong phong trong 10
phtt, va sau d6 pha lodng bing nudc va chiét bang AcOEt. Lép hitu co két hop
duogc lam kho bé“mg Na,SOy4 khan, loc, va duoc co. Chét cin thu dugc duoc tinh ché
bing sic ky cot  (Hexan/AcOEt) d¢ thu duoc  5-{2-[(tert-
butyldimetylsilyl)oxy]etyl}-7-clo-4,4-diflo-2,3,4,5-tetrahydro-1H-1-benzazepin-5-
ol (2,016g).

[0174]

Vi du tham khéo 179

Dung dich chua 7-clo-4,4-diflo-1-(4-metylbenzensulfonyl)-1,2,3,4-
tetrahydrospiro[ 1-benzazepin-5,2’-oxiran] (8g) trong DMF:H,0 = 4:1 (50ml) dugc
bb sung NaNjs (6,50g) trong moi trudng nito ¢ nhiét do trong phong. Hon hop duoc
khudy ¢ 70°C trong 4 gid, va sau d6 nuée duge bb sung vao d6. Tinh thé két tua
duoc loc va rira bang nudc. Chét thu dugc duoc rira bang IPA dé thu duogc 5-
(azidometyl)-7-clo-4,4-diflo-1-(4-metylbenzensulfonyl)-2,3,4,5-tetrahydro-1H-1-
benzazepin-5-ol (san luong dinh luong).

[0175]

Vi du tham khao 180

Dung dich chtra 5-(azidometyl)-7-clo-4,4-diflo-1-(4-metylbenzensulfonyl)-2,3,4,5-
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tetrahydro-1H-1-benzazepin-5-ol (9,8g) trong EtOH (80ml) duoc bd sung bdt Zn
(5,79g) & nhiét d6 trong phong trong moi trudng nito, va hdn hop nay duoc khudy
& clng nhiét do trong 30 phtt. Hon hgp phan tmg dugc loc va chat loc duoc co.
San phdm thd thu dugc duoce 1am kho trong chan khéng. Boc,O (6,10ml) duge bd
sung dung dich chua chét thu duoc trong THF (80ml), va hon hop nay dugc khudy
trong mdi trudong nito & nhiét d trong phong trong 30 phuit. Dung dich phan tng
duoc ¢ va chét can thu duge dugc tinh ché bang séc ky cot (Hexan/AcOEt) dé thu
dugc tert-butyl N-{[7-clo-4,4-diflo-5-hydroxy-1-(4-metylbenzensulfonyl)-2,3,4,5-
tetrahydro-1H-1-benzazepin-5-yl]metyl}carbamat (6,92g).

[0176]

Vi du tham khao 181

Dung dich chtra tert-butyl N-{[7-clo-4,4-diflo-5-hydroxy-1-(4-
metylbenzensulfonyl)-2,3,4,5-tetrahydro-1H-1-benzazepin-5-yl]metyl } carbamat
(6,92g) trong MeOH (80ml) duoc bd sung iot (3,40mg) va magié (3,7g) trong moi
trudmg nito, va hon hop nay duge hoi luu trong 3 gid. HCI 1IN (294ml) duge bd
sung vao dung dich phan tmg, va dung dich phan ting dugc chiét bing AcOEt. Lép
hitu co két hop duge lam kho bing Na,SO, khan, loc, va duge co. Chat cn thu
duoc duoc tinh ché bing sic ky cot (Hexan/AcOEt) dé thu duge tert-butyl N-[(7-
clo-4,4-diflo-5-hydroxy-2,3,4,5-tetrahydro-1H-1-benzazepin-5-yl)metyl]carbamat
(4,05g).

[0177]

Vi du tham khao 182

Dung dich chira axit 4-(2-clo-5-flobenzamido)-3-metoxybenzoic (1,338g) trong
DMA (15ml) duoc bd sung SOCl, (0,316ml) trong mdi trudng nito & nhiét do
trong phong, va hdn hgp nay duoc khudy trong 2 gio. Tert-butyl N-[(7-clo-4,4-
diflo-5-hydroxy-2,3,4,5-tetrahydro-1H-1-benzazepin-5-yl)metyl]carbamat (1g)
dugc bd sung vao d6 & nhiét do trong phong, va hdn hop nay dugc khudy trong 1

ngdy. Dung dich nu¢ec NaHCO; bdo hoa duoc bd sung vao do6, va chét rin két tha
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duge loc va rira bang nude. Tinh thé thé thu duoc duge tinh ché bing sic ky cot
(Hexan/AcOEt) d& thu dugc tert-butyl N-({7-clo-1-[4-(2-clo-5-flobenzamido)-3-
metoxybenzoyl]-4,4-diflo-5-hydroxy-2,3,4,5-tetrahydro-1H-1-benzazepin-5-
yl}metyl)carbamat (1,73g; gdm 0,7 duong lwong AcOEt theo ly thuyét).

[0178]

Vi du tham khao 183

Dung dich chira tert-butyl (5S)-7-clo-4,4-diflo-5-hydroxy-5-(hydroxymetyl)-
2,3.,4,5-tetrahydro-1H-1-benzazepin-1-carboxylat (515mg) trong THF khan (5,0ml)
dugc bd sung 55% NaH (154mg) trong mdi trudng nito trong khi lam lanh béng
nuée da. TsCl (283mg) duge bd sung vao dung dich phan tng & cing nhiét dg, va
hdn hop nay duge khudy & nhiét do trong phong trong 2 gid. Dung dich nudc
NaOH 1N duge bd sung vao dung dich phan ting, va hén hgp nay dugc chiét bang
AcOEt. Lép hitu co duge 1am kho bing Na, SO, khan, va sau d6 duge loc. Chat loc
duoc ¢d duéi ap sudt giam, va chét ciin duoc tinh ché bang sic ky cot silica gel
(Hexan/AcOEt) d& thu duge tert-butyl  (5S)-7-clo-4,4-diflo-1,2,3,4-
tetrahydrospiro[ 1-benzazepin-5,2’-oxiran]-1-carboxylat (371mg).

[0179]

Vi du tham khao 185

HOn hop bao gbém tert-butyl (5S)-7-clo-4,4-diflo-1,2,3,4-tetrahydrospiro[1-
benzazepin-5,2’-oxiran]-1-carboxylat (371mg), EtOH (5,5ml), va NaBH4 (81mg)
duoc khudy & 50°C trong 6 gio. Nude dugc bb sung vao dung dich phan ung, va
hdn hop nay duge chiét bang AcOEt. Lép hitu co duge lam khd béng Na,SOy khan,
va sau d6 duoc loc. Chét loc duge c6 dudi ap sudt giam, va chét cin duoc tinh ché
bang sic ky cot silica gel (Hexan/AcORt) dé thu duoc tert-butyl (5R)-7-clo-4,4-
diflo-5-hydroxy-5-metyl-2,3,4,5-tetrahydro-1H-1-benzazepin-1-carboxylat
(334mg).

[0180]

Vi du tham khéo 187

-79-



40251

Hon hop bao gdm tert-butyl (5R)-7-clo-4,4-diflo-5-hydroxy-5-metyl-2,3,4,5-
tetrahydro-1H-1-benzazepin-1-carboxylat (334mg), DCM (4,0ml), va TFA
(0,740ml) duoc khudy trong 1 gio. Dung dich phan tmg dugc trung hoa bang nude
natri bicarbonat bdo hoa va chiét bing AcOEt. Lép hitu co duge lam kho bang
Na,SO, khan, va sau d6 dugc loc. Chét loc duoc ¢ dudi ap sut giam, va chét can
duoc tinh ché bing sic ky cot silica gel (Hexan/AcOEt) dé thu dugc (5R)-7-clo-
4,4-diflo-5-metyl-2,3,4,5-tetrahydro- 1H-1-benzazepin-5-ol (183mg).

[0181]

Vi du tham khao 189

Dung dich chtta 2-clo-N-{5-[7-clo-4,4-diflo-5-hydroxy-5-(hydroxymetyl)-2,3,4,5-
tetrahydro-1H-1-benzazepin-1-carbonyl]pyridin-2-yl}-5-flobenzamit (820mg)
trong DCM (5ml) duoc bd sung TMPDA (0,736ml) va TsCl (337mg) ¢ 0°C. Hon
hop duoc khudy & 0°C trong 6 gid, va sau do natri bicarbonat nuéc dugce bd sung
vio d6, va hdn hop ndy dugc chiét bing AcOEt, 1am khd bang Na,SOq khan, loc,
va dugc cd dé thu duoc N-[5-({7-clo-4,4-diflo-1,2,3,4-tetrahydrospiro[1-
benzazepin-5,2’-oxiran]-1-yl} carbonyl)pyridin-2-yl]-2-(triflometyl)benzamit
(882mg).

[0182]

Vi dy tham khao 190

Huyén phu chira pentametylxyclopentadienyliridi (III) clorua dime (0,829g) va N-
((1R,2R)-2-amino-1,2-diphenyletyl)-2,3,4,5,6-pentaflobenzensulfonamit  (1,48g)
trong nudc (800ml) dugc khudy trong méi trudong nito & 50°C trong 4 gio. Huyén
phu dugc lam lanh, va sau d6 HCO,Na (198g) dugc bd sung vao do, va hdn hop
nay duoc khudy & nhiét d§ trong phong trong 1 gid. Hon hop duoc 1am lanh dén
0°C, va DCM (500ml) va 7-clo-4,4-diflo-2,3,4,5-tetrahydro-1H-1-benzazepin-5-on
(225g) duoc bd sung lan luot vao do, va hdn hop niy duge khudy & 0°C qua dém.
Lép DCM duge tach va dugc c6 dé thu duge (5R)-7-clo-4,4-diflo-1-(4-
metylbenzensulfonyl)-2,3,4,5-tetrahydro-1H-1-benzazepin-5-ol (228g).
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[0183]

Vi du tham khdo 191

Dung dich chra  (5R)-7-clo-4,4-diflo-1-(4-metylbenzensulfonyl)-2,3,4,5-
tetrahydro-1H-1-benzazepin-5-ol (284g) trong MeOH (11) dugc bb sung magié
(17,80g) & nhiét do trong phong, va hdn hop nay dugce khudy trong khi gia nhiét &
70°C. AcOEt (11) dugc bd sung vio dung dich phan Ung, va hdn hop nay duoc
khudy. Dung dich phan tng dugc rét tir tir vao dung dich hdn hop chira HCI 5N
(1,4651), nude (500ml), va AcOEt (11), va hdn hop nay duoc khudy. Hon hop dugc
chiét bang AcOEt sau khi chét rdn duoc hoa tan. Lp hitu co duge ria béng nudc
natri bicarbonat bdo hoa, lam khé biang MgSO, khan va duge loc. Chét loc dugc c.
Hexan (11) va Et;0O (300ml) dugc bd sung vao chét ¢d, va hon hop ndy duge gia
nhiét dén hoi luu va phan tan va ria. Chét thu duoc loc tryc tiép bang quy trinh loc
néng dé thu duge chét bot, va chat bot nay duoc lam kho dé thu duoc (5R)-7-clo-
4 4-diflo-2,3,4,5-tetrahydro-1H-1-benzazepin-5-ol (119g).

[0184]

Vi du tham khao 192

Dung dich chita axit 6-[2-(triflometyl)benzamido]pyridin-3-carboxylic (2,280g)
trong DMA (40ml) dugc bd sung SOCI, (1,0ml), va hén hop nay dugce khudy &
nhiét do trong phong qua dém. Sau d6, dung dich chira (5R)-7-clo-4,4-diflo-
2,3,4,5-tetrahydro-1H-1-benzazepin-5-ol (1,145g) trong DMA (20mL) duoc bd
sung vao do6, va hdn hop nay dugc khudy & nhiét d6 trong phong qua dém. AcOEt
va nude duge bd sung vao do, va hdn hop nay dugc chiét bing AcOEt, rira bang
nude natri bicarbonat bdo hoa va nudc mudi bio hoa, loc, va dugce co. Sau do, chét
ciin duge tinh ché bing séc ky cot ap suét trung binh (Hexan/AcOEt). Tinh thé théo
thu duge duogc két tinh lai tir AcOEt/Hexan dé thu dugc (SR)-N-{5-[(5R)-7-clo-
4,4-diflo-5-hydroxy-2,3,4,5-tetrahydro-1H-1-benzazepin-1-carbonyl]pyridin-2-yl } -
2-(triflometyl)benzamit (1,2g).

[0185]
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Vi du tham khao 195

Dung dich chira axit 6-{[1,1’-biphenyl]-2-amido}pyridin-3-carboxylic (440mg)
trong DMA (20ml) duoc bd sung nhé giot SOCI, (0,104ml) trong bdn nude. Hon
hop duoc khudy & ciing nhiét do trong 40 phut, va sau d6 dung dich chtra (5R)-7-
clo-4,4-diflo-2,3,4,5-tetrahydro-1H-1-benzazepin-5-ol (323mg) trong DMA (3ml)
duoe bd sung vao d6. Hon hop dugc khudy trong 2 gid, va sau d6 dung dich nudc
NaHCO; duge bd sung vao d6, va hén hop nay dugc chiét bang AcOEt/Hexan
(10/1). L6p hitu co két hop duoc rira bang nude va lam khd bang MgSO, khan, loc,
va duoc ¢d. Chét cin thu duge duge tinh ché bé‘mg séc ky cot (Hexan/AcOEt),
duoc két tinh tir axeton-hexan, va tinh thé duoc loc va rira bing Et,0O/hexan (1/20)
dé thu dugc N-{5-[(5R)-7-clo-4,4-diflo-5-hydroxy-2,3,4,5-tetrahydro-1H-1-
benzazepin-1-carbonyl]pyridin-2-yl}-[1,1’-biphenyl]-2-carboxamit (390mg).

[0186]

Vi du tham khao 196

Dung dich chtra axit 4-(2-clo-5-flobenzamido)benzoic (264mg) trong DMA
(3,0ml) duoc bd sung SOCI, (75ul), va hdn hop nay dugc khudy & nhiét d6 trong
phong trong 30 phut. Sau do, duoc bd sung vao dé (5R)-7-clo-4,4-diflo-2,3,4,5-
tetrahydro-1H-1-benzazepin-5-ol (200mg) & 0°C, va hén hop ndy dugc khudy
trong 4 gi®. Sau d6, dung dich nuéc NaHCO3 bdo hoa dugc bd sung vao do, va
hén hop nay duge chiét bing AcOEt. Lop hitu co duge lam khd bang Na,SO; khan,
loc, va duoc ¢d. Chat cin thu duoc duoc tinh ché bing sdc ky cot (Hexan/AcOEt)
va duoc két tinh tir AcOEt/Hexan dé thu dugc 2-clo-N-{4-[(5R)-7-clo-4,4-diflo-5-
hydroxy-2,3,4,5-tetrahydro-1H-1-benzazepin-1-carbonyl]phenyl}-5-flobenzamit
(374,4mg).

[0187]

Vi du tham khao 199

Dung dich ch@a axit 6-{4-flo-[1,1’-biphenyl]-2-amido}pyridin-3-carboxylic
(360mg) trong DMA (4,0ml) duge bd sung SOCI, (86,0ul) trong mdi trudong nito
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trong khi 1am lanh bang nudc d4, va hdn hop nay dugc khudy & cting nhiét d6
trong 2 gid. Sau do, (5R)-7-clo-4,4-diflo-2,3,4,5-tetrahydro-1H-1-benzazepin-5-ol
(250mg) dugc bd sung vao d6 & cuing nhiét d3, va hdn hop nay dugce khudy & nhiét
do trong phong trong 3 ngay. Nudc natri bicarbonat bdo hoa dugc bb sung vao
dung dich phan tig, va hon hgp nay duge chiét bang AcOEt. Lép hitu co duoc rira
bang dung dich nuéc NaOH 1N va nudc mudi bdo hoa, va sau dé 1am kho bang
N2,SO4. Na,SO, duoce loc, va chit loc duoc ¢d dudi 4p suét gidm va chéit cin thu
duoc dugc tinh ché bing sic ky cdt silica gel (Hexan/AcOEt) dé thu dugc N-{5-
[(5R)-7-clo-4,4-diflo-5-hydroxy-2,3,4,5-tetrahydro-1H-1-benzazepin-1-
carbonyl]pyridin-2-yl}-4-flo-[1,1’-biphenyl]-2-carboxamit (429mg).

[0188]

Vi du tham khao 201

Axit 4-{4-flo-[1,1’-biphenyl]-2-amido }benzoic (746mg) duogc hoa tan trong DMA
(10ml), va SOCI, (0,187ml) dugc bd sung vao d6, va hon hop niy dugc khudy &
nhiét do trong phong trong 2 gid. (5R)-7-clo-4,4-diflo-2,3,4,5-tetrahydro-1H-1-
benzazepin-5-ol (400mg) dugc bd sung vao dung dich phan tmg, va hon hop nay
duoc khudy & nhiét dd trong phong trong 15 gid. Dung dich nuéc NaOH 1N duoc
bd sung vao dung dich phan tmg, va hdn hop nay dugce chiét bang AcOEt. Lép hitu
co duge rira bang dung dich nuéec NaOH 1N va nudce mudi, 1am khé bang Na,SOy
khan va dugc c6. Chat cin duoc tinh ché bing séc ky cot (Hexan/AcOEt) dé thu
duge N-{4-[(5R)-7-clo-4,4-diflo-5-hydroxy-2,3,4,5-tetrahydro-1H-1-benzazepin-1-
carbonyl]phenyl}-4-flo-[1,1’-biphenyl]-2-carboxamit (940mg).

[0189]

Cac vidu

Vidul

Dung dich chita axit 6-(2-clobenzamido)pyridin-3-carboxylic (113mg) trong DMA
(1,0ml) dugc bd sung SOCI, (30,0ul) trong méi trudng nito trong khi lam lanh

bing nudc d4, va hdn hop nay dugc khudy & ctng nhiét do trong 2 gid. 7-clo-4,4-
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diflo-5-(hydroxymetyl)-2,3,4,5-tetrahydro-1H-1-benzazepin-5-ol (90,0mg) duoc
bd sung vao d6 & cung nhiét dg, va hon hop nay duoc khqu ¢ nhiét do trong
phong trong 3 ngay. Dung dich nudc NaHCOs bdo hoa va nuéc duoc bb sung vao
dung dich phan tng, va chét két tia duoc loc va duge tinh ché bing sic ky cot
silica gel bazo (Hexan/AcOEt) dé thu duge 2-clo-N-{5-[7-clo-4,4-diflo-5-hydroxy-
5-(hydroxymetyl)-2,3,4,5-tetrahydro-1H-1-benzazepin-1-carbonyl]pyridin-2-
yl}benzamit (50,0mg).

[0190]

Vidu?2

Dung dich chtra axit 6-[2-(triflometyl)benzamido]pyridin-3-carboxylic (164mg)
trong DMA (2ml) duogc bd sung SOCl, (38ul), va hdn hop nay dugc khudy & 0°C
trong 2 gid trong moéi truong nito, va sau do6  S5-{[(tert-
butyldimetylsilyl)oxy]metyl}-7-clo-4,4-diflo-2,3,4,5-tetrahydro-1H-1-benzazepin-
5-ol (100mg) dugc bd sung vao dé & 0°C. Hon hop duoc khudy & nhiét do trong
phong trong 3 ngay, va sau d6 dung dich nuéc NaHCO3 bdo hoa dugc bd sung vao
d6. Chét rin két tia duoc loc va rira bing nude. Céc chat ran duge hoa tan trong
THF (2ml), va dung dich TBAF 1M trong THF (0,529ml) dugc bd sung vao dé, va
hén hop nay dugc khudy trong 2 gid trong mdi trudng nito. Nudc duge bd sung
vao d6, va hdn hop nay duoc chiét bing AcOEt. Lép hitu co duge 1am khd bang
Na,SO; khan, loc, va duoc ¢d. Chit cin thu duoc duoc tinh ché bang sac ky cot
(Hexan/AcOEt) va duoc két tinh lai tir EtOH dé thu dugc N-{5-[7-clo-4,4-diflo-5-
hydroxy-5-(hydroxymetyl)-2,3,4,5-tetrahydro-1H-1-benzazepin-1-
carbonyl]pyridin-2-yl1}-2-(triflometyl)benzamit (86mg).

[0191]

Vidu3

Dung dich chira axit 6-(2-clo-5-flobenzamido)pyridin-3-carboxylic (654mg) trong
DMA (7ml) duoc bd sung SOCI, (0,161ml), va hdn hop nay duoc khudy & 0°C
trong 2 gi¢ trong moi truong nito. 7-clo-4,4-diflo-5-(hydroxymetyl)-2,3,4,5-
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tetrahydro-1H-1-benzazepin-5-ol (450mg) dugc bd sung vao dé & 0°C, va hdn hop
ndy duoc khudy & nhiét do trong phong trong 18 giv. Dung dich nuéc NaHCO;
bo hoa dugc bd sung vao d6, va chét rén két tha dugc rira bing nudc va dugce tinh
ché bang sic ky cot (Hexan/AcOEt) dé thu dugc 2-clo-N-{5-[7-clo-4,4-diflo-5-
hydroxy-5-(hydroxymetyl)-2,3,4,5-tetrahydro-1H-1-benzazepin-1-
carbonyl]pyridin-2-yl}-5-flobenzamit (740mg).

[0192]

Vidu8

Dung dich chtta axit 6-[2-(triflometyl)benzamido]pyridin-3-carboxylic (651mg)
trong DMA (7,0ml) dugc bd sung SOCI, (152ul) trong mdi trudng nito trong khi
lam lanh bang nudc d4, va hdn hop nay duge khudy & cung nhiét do trong 2 gio. 7-
clo-4,4-diflo-5-metyl-2,3,4,5-tetrahydro-1H-1-benzazepin-5-ol (400mg) duoc bd
sung vao d6 & cling nhiét do, va hdn hop nay dugc khudy & nhiét do trong phong
trong 2,5 ngay. Dung dich nuéc NaHCO3 béo hoa va nuée duge bd sung vao dung
dich phan tmg. Chét két tiia dwoc loc va rira bing nudc, va sau d6 duge tinh ché
bing sic ky cot silica gel bazo (Hexan/AcOEt) va két tinh lai (Hexan/AcOEt) dé
thu  dugc  N-[5-(7-clo-4,4-diflo-5-hydroxy-5-metyl-2,3,4,5-tetrahydro-1H-1-
benzazepin-1 -carbonyl)pyridih-Z-yl] -2-(triflometyl)benzamit (836mg).

[0193]

Vidu 13

Dung dich chira axit 6-(2-triflobenzamido)nicotinic (549mg) trong DMA (6ml)
duoc bd sung SOCL, (0,128ml) trong moi trudng nito trong khi lam lanh béng
nuée d4, va hdn hop nay duge khudy & nhiét do trong phong trong 2 gid. Sau do,
(5R)-7-clo-4,4-diflo-5-(hydroxymetyl)-2,3,4,5-tetrahydro-1H-1-benzazepin-5-ol
(500mg) duogc bd sung vao d6 & nhiét do trong phong, va hdn hop nay dugc khuéy
trong 3 ngay. Dung dich nudc NaHCO3; bdo hoa va nudc duoc bd sung vao dung
dich phan Umg, va chét két tta duoc loc. Chét ran thu duoc duoc tron bé‘mg etanol

(10ml) va dung dich nuéec NaOH 5N (0,885ml), va hdn hop nay duge khudy &
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nhiét do trong phong trong 30 phut. Dung dich phan tmg dugc trung hoa bang cach
bb sung nude da va HCI 5N, va chét két tia dugc loc va rira bing nude. Chét ran
thu duoc duoc tinh ché bang séc ky cot silica gel bazo (Hexan/AcOEt) dé thu duoc
N-{5-[(5R)-7-clo-4,4-diflo-5-hydroxy-5-(hydroxymetyl)-2,3,4,5-tetrahydro-1H-1-
benzazepin-1-carbonyl]pyridin-2-yl}-2-(triflometyl)benzamit (400mg).

[0194]

Vidu 14

Dung dich chtra axit 6-(2-clo-5-flobenzamido)pyridin-3-carboxylic (160mg) trong
DMA (2,0ml) duoc bd sung SOCI, (39ul) trong moi trudng nito trong khi lam lanh
bang nude d4, va hdn hop nay dugc khudy & cing nhiét d6 trong 2 gio. Sau do,
(55)-7-clo-4,4-diflo-5-(hydroxymetyl)-2,3,4,5-tetrahydro-1H-benzo[ b]azepin-5-ol
(110mg) duge bd sung vao d6 & cling nhiét do, va hdn hop nay duge khudy & nhiét
dd trong phong trong 3 gio. Dung dich nuéc NaHCO3 bdo hoa va nude dugc bd
sung vao dung dich phan Ung, va chit két tha duoc loc va duoc tinh ché bang sic
ky cdt silica gel bazo (Hexan/AcOEt/MeOH) dé thu duoc 2-clo-N-{5-[(5S)-7-clo-
4,4-diflo-5-hydroxy-5-(hydroxymetyl)-2,3,4,5-tetrahydro- 1H-1-benzazepin-1-
carbonyl]pyridin-2-yl}-5-flobenzamit (156mg).

[0195]

Viduy 15

Dung dich chira axit 6-(2-clo-5-flobenzamido)pyridin-3-carboxylic (203mg) trong
DMA (2,5ml) dugc bd sung SOCI, (50p]) trong moéi trudng nito & 0°C, va hdn hop
nay dugc khudy trong 2 gid. Sau d6, (5R)-7-clo-4,4-diflo-5-(hydroxymetyl)-
2,3,4,5-tetrahydro-1H-1-benzazepin-5-ol (140mg) dugc bd sung vao d6 & 0°C, va
hén hop ndy dugc khudy & nhiét do trong phong trong 3 gid. Dung dich nude
NaHCO; bdo hoa dugc bd sung vao d6. Tinh thé két tia duoc loc, rira bang nude,
va duogc tinh ché bang sic ky cot silica gel bazo (Hexan/AcOEt/MeOH) va két tinh
lai (Hexan/AcOEt) dé thu dugc 2-clo-N-{5-[(5R)-7-clo-4,4-diflo-5-hydroxy-5-
(hydroxymetyl)-2,3,4,5-tetrahydro-1H-1-benzazepin-1-carbonyl]pyridin-2-yl}-5-
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flobenzamit (202mg).

[0196]

Vidu 16

Dung dich chua axit 6-[2-(triflometyl)benzamido]pyridin-3-carboxylic (581mg)
trong DMA (5,0ml) dugc bd sung SOCI, (136ul) trong méi trudng nito trong khi
lam lanh béng nuéc da, va hdn hop nay duoc khudy & ciing nhiét do trong 2 gio.
Sau d6, 7-clo-4,4-diflo-5-(hydroxyetyl)-2,3,4,5-tetrahydro-1H-1-benzazepin-5-ol
(400mg) duoc bd sung vao d6 & cling nhiét d, va hdn hgp nay duge khudy & nhiét
do trong phong trong 3 gid. Dung dich nuéc NaHCO; bdo hoa va nude duge bd
sung vao dung dich phdn tng, va chit két taa duge loc va sau d6 duoc tinh ché
bing séc ky cot silica gel bazo (Hexan/AcOEt) dé thu duge N-{5-[7-clo-4,4-diflo-
5-hydroxy-5-(2-hydroxyetyl)-2,3,4,5-tetrahydro-1H-1-benzazepin-1-
carbonyl]pyridin-2-yl}-2-(triflometyl)benzamit (53mg).

[0197]

Vidu 17

Dung dich chira axit 6-(2-clobenzamido)pyridin-3-carboxylic (248mg) trong DMA
(1,5ml) duoc bd sung SOCIl, (65,0ul) trong mdi trudong nito trong khi lam lanh
bang nudc d4, va hdn hop nay duoc khudy & cting nhiét d6 trong 2 gid. Sau do,
[(5R)-7-clo-4,4-diflo-5-hydroxy-2,3,4,5-tetrahydro-1H-1-benzazepin-5-yljmetyl 4-
bromobenzoat (400mg) duoc bd sung vao d6 & cing nhiét d6, va hdn hop nay
duoce khudy & nhiét do trong phong trong 1 ngay. Dung dich nuéc NaHCO; bdo
hoa va nude duge bd sung vao dung dich phan tGng, va chét két tha duogc loc.
Etanol (2,0ml) va dung dich nuéc NaOH 5N (0,448ml) duoc bd sung vao chét rin
thu duge, va hdn hop ndy dugc khudy ¢ nhiét do trong phong trong 20 phit. Dung
dich phan tng dugc trung hoa bang cach bd sung nudc da va HCI 5N, va chat két
taa duoc loc va rira bing nudc. Chét rén thu duge duoc tinh ché bang séc ky cot
silica gel (Hexan/AcOEt) va két tinh lai (Hexan/AcOEt) dé thu dugc 2-clo-N-{5-
[(5R)-7-clo-4,4-diflo-5-hydroxy-5-(hydroxymetyl)-2,3,4,5-tetrahydro-1H-1-
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benzazepin-1-carbonyl]pyridin-2-yl}benzamit (200mg).

[0198]

Vidu 19

Axit 6-(2,3-diclobenzamido)pyridin-3-carboxylic (153mg) dugc hoa tan trong
DMA (1ml), va sau d6, SOCI, (42ul) dugc bd sung vao d6 trong khi lam lanh béang
nuée d4. Hon hop duoc khudy trong 30 phit. Sau d6, (5R)-7-clo-4,4-diflo-5-
(hydroxymetyl)-2,3,4,5-tetrahydro-1H-1-benzazepin-5-ol (100mg) duoc bd sung
vao do, va hdn hop nay duoc khudy & nhiét do trong phong qua dém. Dung dich
nude NaHCO; bdo hoa duge bd sung vao d6, va hon hgp nay duoc chiét bang
AcOEt. Lop hitu co duge rua bang nude mudi, lam kho béng Na,SOy khan, loc va
sau d6 dugc cd. Chét cin duoc tinh ché bing séc ky cot (Hexan/AcOEt), dugc két
tinh tir Hexan/AcOEt, va duoc loc dé thu duge 2,3-diclo-N-{5-[(5R)-7-clo-4,4-
diflo-5-hydroxy-5-(hydroxymetyl)-2,3,4,5-tetrahydro-1H-1-benzazepin-1-
carbonyl]pyridin-2-yl} benzamit (135mg).

[0199]

Vidu2l

Axit 4-[2-(triflometyl)benzamido]benzoic (152mg) dugc hoa tan trong DMA (2ml),
va sau do, SOCI, (42ul) duogc bd sung vao do. Hon hop duoc khuéy 0 nhiét do
trong phong trong 2,5 gid. Sau do, (5R)-7-clo-4,4-diflo-5-(hydroxymetyl)-2,3,4,5-
tetrahydro-1H-1-benzazepin-5-ol (100mg) duoc bd sung vao d6, va hdn hop nay
duoc khudy & nhiét d6 trong phong trong 3 gio. Hon hop dugc pha lodng bang
AcOEt, va nudc dugc bd sung vao dé. Hon hop duoc chiét bing AcOEt/Hexan.
Lép hitu co duoe rira bing HCI 1N, NaOH 1N, va nuéc mudi bio hoa, va lam khd
béng Na,SO; khan. Na,SO4 dugc loc, va chét loc duge cd dudi ap suét giam. Sau
d6, chit can thu duoc duoc tinh ché bing sic ky cot (AcOEt/Hexan, tiép theo 12
AcOEt/MeOH) va duogc c¢d dé thu duge tinh thé. Tinh thé dugc phan tén va ria
béng AcOEt/Hexan va dugce loc. Chét thu duoc duge 1am khé trong chan khong &
60°C dé thu dugc N-{4-[(5R)-7-clo-4,4-diflo-5-hydroxy-5-(hydroxymetyl)-2,3,4,5-
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tetrahydro-1H-1-benzazepin-1-carbonyl]phenyl}-2-(triflometyl)benzamit
(135,8mg).

[0200]

Vidu 23

Axit 4-(2-clo-5-flobenzamido)benzoic (145mg) duoc hoa tan trong DMA (2ml), va
sau d6 SOCI, (42ul) duge bd sung vao d6. Hon hop duoc khudy & nhiét do trong
phong trong 2,5 gio. Sau dd, (5R)-7-clo-4,4-diflo-5-(hydroxymetyl)-2,3,4,5-
tetrahydro-1H-1-benzazepin-5-ol (100mg) dugc bd sung vao d6, va hdn hop nay
duge khudy & nhiét do trong phong trong 3 gid. Hon hop dugc pha lofing béng
AcOEt, va nuée duoc bd sung vao d6. Hon hop duogc chiét bang AcOEt/Hexan.
Lép hitu co duoc rira bing HCI 1N, NaOH 1N, va nuéc mudi bdo hoa, lam kho
bang Na,SO, khan, va sau d6 duoc loc. Chét loc duoc c6 dudi ap suat giam. Chét
cin duogc tinh ché bing sic ky cot (AcOEt/Hexan, tiép theo 1a AcOEt/MeOH) va
duoc ¢ dé thu duogc tinh thé. Tinh thé dugc phéan tan va rira béng AcOEt/Hexan va
duoc loc. Chét thu duge duge lam kho trong chan khong & 60°C dé thu duoc 2-clo-
N-{4-[(5R)-7-clo-4,4-diflo-5-hydroxy-5-(hydroxymetyl)-2,3,4,5-tetrahydro-1H-1-
benzazepin-1-carbonyl]phenyl}-5-flobenzamit (124,7mg).

[0201]

Vidu 24

Axit 4-(2-clo-5-flobenzamido)-3-flobenzoic (154mg) duoc hoa tan trong DMA
(2ml), va sau d6 SOCI, (42ul) duoc bd sung vao d6. Hon hop duoc khudy & nhiét
do trong phong trong 2,5 gio. Sau do, (5R)-7-clo-4,4-diflo-5-(hydroxymetyl)-
2,3,4,5-tetrahydro-1H-1-benzazepin-5-ol (100mg) dugc bd sung vao d6, va hén
hop nay duoc khudy & nhiét do trong phong trong 3 gid. Hon hop dugc pha lodng
bing AcOEt, va nudc dwoc bd sung vao d6. Hon hop duoc chiét bang
AcOEt/Hexan va rira bing HCI 1N, NaOH N, va nuéc mudi bdo hoa. Lép hitu co
duoc lam kho béng Na,SOy khan, va sau d6 duoc loc. Chéat loc duge cd dudi ap

sudt gidm. Chét can duoc tinh ché bing sic ky cot (AcOEt/Hexan, tiép theo 1a
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AcOEt/MeOH) va duoc ¢b dé thu dugc tinh thé. Tinh thé dugc phén tan va rira
bang AcOEt/Hexan va dugc loc. Chét thu dugce duge 1am kho trong chan khong &
60°C dé thu dugc 2-clo-N-{4-[(5R)-7-clo-4,4-diflo-5-hydroxy-5-(hydroxymetyl)-
2,3,4,5-tetrahydro-1H-1-benzazepin-1-carbonyl]-2-flophenyl } -5-flobenzamit
(114,9mg).

[0202]

Vidu 25

Axit 4-(2,5-diclobenzamido)benzoic (153mg) duoc hoa tan trong DMA (2ml), va
sau d6 SOCI, (42ul) duge bd sung vao d6. Hon hop dugce khudy & nhiét do trong
phong trong 2,5 gio. Sau do, (5R)-7-clo-4,4-diflo-5-(hydroxymetyl)-2,3,4,5-
tetrahydro-1H-1-benzazepin-5-ol (100mg) dugc bd sung vao d6, va hdn hop nay
duge khudy & nhiét do trong phong trong 3 gid. Hon hop duge chiét bing AcOEt
va nude dugc bd sung vao d6. Hon hop duoc chiét bing AcOEt/Hexan. Lép hitu
co duoc rira bing HCl 1N, NaOH IN, va nuéc mudi bdo hoa, lam kho bang
Na,SO4 khan, va sau d6 duge loc. Chét loc duoc ¢d dudi ap suit giam. Chét cin
duoc tinh ché bang sic ky cot (AcOEt/Hexan, tiép theo 1a AcCOEt/MeOH). Sau khi
cd, chét c6 duoc 1am khd trong chan khong, va chat vo dinh hinh thu dugc dugc
lam khé trong chén khéng & 60°C dé thu dugc 2,5-diclo-N-{4-[(5R)-7-clo-4,4-
diflo-5-hydroxy-5-(hydroxymetyl)-2,3,4,5-tetrahydro-1H-1-benzazepin-1-
carbonyl]phenyl}benzamit (95,8mg).

[0203]

Vidu 26

Axit 4-(2,5-diclobenzamido)-3-flobenzoic (162mg) dugc hoa tan trong DMA
(2ml), va SOCI, (42ul) duge bd sung vao d6. Hon hop dugce khudy & nhiét do trong
phong trong 2,5 gio. Sau do, (5R)-7-clo-4,4-diflo-5-(hydroxymetyl)-2,3,4,5-
tetrahydro-1H-1-benzazepin-5-ol (100mg) duoc bd sung vao d6, va hdn hop nay
duoc khudy & nhiét d6 trong phong trong 3 gid. Hon hop duoc pha lodng bang
AcOEt va nuédc dugc bd sung vao d6. Hon hop duge chiét bing AcOEt/Hexan.
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Lép hitu co duge rira bé“mg HCI 1IN, NaOH 1IN, va nudc mudi bdo hoa, lam khd
bang Na,SOy khan, va sau d6 duoc loc. Chét loc duge c6 dudi ap sudt giam. Chéat
cin duoc tinh ché bang séc ky cot (AcOEt/Hexan, tiép theo 1a AcOEt/MeOH). Sau
khi c6, chat ¢d duoc lam kho trong chan khong, va chit vo dinh hinh thu duoc
duoc lam kho trong chan khong & 60°C dé thu duoc 2,5-diclo-N-{4-[(5R)-7-clo-
4,4-diflo-5-hydroxy-5-(hydroxymetyl)-2,3,4,5-tetrahydro-1H-1-benzazepin-1-
carbonyl]-2-flophenyl}benzamit (154mg).

[0204]

Vidu33

Axit 6-(2,3-diclobenzamido)pyridin-3-carboxylic (124mg) dwgc hoa tan trong
DMA (1ml), va dung dich dugc lam lanh trong nuéc da. Sau d6, SOCl, (34ul)
duge bd sung vao d6, va hdn hop nay duge khudy trong 30 phut. Sau dé, (5S)-7-
clo-4,4-diflo-5-(hydroxymetyl)-2,3,4,5-tetrahydro-1H-1-benzazepin-5-ol
hydroclorua (100mg) duoc bd sung vao d6, va hdn hop nay duoc khudy & nhiét do
trong phong trong 2 gio. Dung dich nuéc NaHCOs bdo hoa duogc bd sung vao do,
va hdn hop nay duoc chiét bing AcOEt. Lép hitu co duge rua bing nudc mudi,
lam khd bing Na;SO; khan, loc, va sau d6 dugc co. Chét can dugc tinh ché bang
séc ky cot (Hexan/AcOEt), duge két tinh tir Hexan/AcOEt, va duge loc dé thu
dugc  2,3-diclo-N-{5-[(5S)-7-clo-4,4-diflo-5-hydroxy-5-(hydroxymetyl)-2,3,4,5-
tetrahydro-1H-1-benzazepin-1-carbonyl]pyridin-2-yl} benzamit (120mg).

[0205]

Viduy 34

Dung dich chtra axit 4-(2-clo-5-flobenzamido)-3-metoxybenzoic (459mg) trong
DMA (6,0ml) dugc bd sung SOCI, (120ul) trong méi trudng nito trong khi lam
lanh bing nudc da, va hdn hop nay dugc khudy & cuing nhiét d6 trong 2 gid. Sau do,
5—(Z(tert—butyldimetylsilyloxy)etyl)—7-clo-4,4-diﬂo-2,3,4,5—tetrahydro-lH-
benzo[b]azepin-5-ol (500mg) duge bd sung vao d6 & cung nhiét do, va hdn hop
MymWKM®6M®wﬁm%mm%UmgM@mén@bﬂm%nmym&
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SOCl, (120p]) duoc bd sung dung dich chira axit 4-(2-clo-5-flobenzamido)-3-
metoxybenzoic (459mg) trong DMA (6,0ml) trong mdi trudong nito trong khi lam
lanh bang nude d4, va hdn hop nay duoc khudy & cling nhiét d6 trong 2 gio. Hon
hop duoc bd sung vao dung dich phan tmg ¢ nhiét do trong phong, va hdn hop nay
duoc khudy trong 1 ngdy. Dung dich nuéc NaHCOj3 bdo hoa va nudce duge bd sung
vao dung dich phan tng, va chit két tia dugc loc. Dung dich TBAF/THF IM
(2,55ml) dugc bd sung dung dich chira chat ran thu duge trong THF (4,0ml), va
hén hop nay duoc khudy & nhiét d§ trong phong trong 1 gid. Nude duge bd sung
vao dung dich phan tmg, va hdn hop nay dugc chiét bang AcOEt. Lép hitu co
duoc rira bé‘mg nude mubi béo hoa, [am khé b%mg Na,SO4 khan, va sau dé duogc loc.
Chét loc duge ¢6 dudi dp sudt giam. Chat can duoc tinh ché bang sic ky cot
(Hexan/AcOEt/MeOH) va két tinh lai (Hexan/AcOEt) dé thu duoc 2-clo-N-{4-[7-
clo-4,4-diflo-5-hydroxy-5-(2-hydroxyetyl)-2,3,4,5-tetrahydro-1H-1-benzazepin-1-
carbonyl]-2-metoxyphenyl}-5-flobenzamit (205mg).

[0206]

Vidu 37

Dung dich chta axit 4-(5-flo-2-metylbenzamido)benzoic (162mg) trong DMA
(2,5ml) duoc bd sung SOCI, (43,0ul) trong moi trudng nito trong khi 1am lanh
bang nudc d4, va hdn hop nay duoc khudy & cung nhiét do trong 2 gio. Sau do,
(5R)-7-clo-4,4-diflo-5-(hydroxymetyl)-2,3,4,5-tetrahydro-1H-1-benzazepin-5-ol
(120mg) duoc bd sung vao d6 & cling nhiét d6, va hdn hop nay dugc khudy & nhiét
do trong phong trong 1 ngay. Dung dich nuéc NaHCO; béo hoa va nudc duge b6
sung vao dung dich phan tmg, va chit két tia duoc loc va dugc tinh ché bing séc
ky cot silica gel bazo (Hexan/AcOEt/MeOH) dé thu dugc N-{4-[(5R)-7-clo-4,4-
diflo-5-hydroxy-5-(hydroxymetyl)-2,3,4,5-tetrahydro-1H-1-benzazepin-1-
carbonyl]phenyl}-5-flo-2-metylbenzamit (159mg).

[0207]

Vidu5l
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Axit 6-(2,4-diclobenzamido)pyridin-3-carboxylic (165mg) dugc hoa tan trong
DMA (2ml), va sau d6 SOCI, (44ul) duoc bd sung viao dé. Hon hop duge khudy &
nhiét do trong phong. Sau d6 hdn hop dugce khudy trong 2 gid, (SR)-7-clo-4,4-
diflo-5-(hydroxymetyl)-2,3,4,5-tetrahydro-1H-1-benzazepin-5-ol (100mg) dugc bd
sung vao d6, va hdn hop nay duoc khudy qua dém. H3n hop dugc pha lodng bang
AcOEt, va sau dé nudc duge bd sung vao d6. Hon hop duge chiét béng
AcOEt/Hexan, rira bang HCI 1N, NaOH 1N, va nuéc mudi bdo hoa, 1am khé bing
Na,SO4 khan, va sau dé duoc loc. Chét loc duogc cd dudi ap sut giam. Chét can
duoc tinh ché bing sc ky cot (AcOEt/Hexan, tiép theo 13 AcOEt/MeOH). Sau khi
co, chit c6 duge 1am khé trong chén khéng, va chét vo dinh hinh thu duogc dugce
lam kho trong chan khéng & 60°C dé thu dugc 2,4-diclo-N-{5-[(5R)-7-clo-4,4-
diflo-5-hydroxy-5-(hydroxymetyl)-2,3,4,5-tetrahydro-1H-1-benzazepin-1-
carbonyl]pyridin-2-yl}benzamit (80,5mg).

[0208]

Viduy 52

Axit 6-(2,4-diclo-5-flobenzamido)pyridin-3-carboxylic (175mg) duogc hoa tan
trong DMA (2ml), va sau d6 SOCl, (44pl) dugc bd sung vao d6. Hon hop duoc
khudy & nhiét do trong phong. Sau 2 gi®, (5R)-7-clo-4,4-diflo-5-(hydroxymetyl)-
2,3,4,5-tetrahydro-1H-1-benzazepin-5-ol (100mg) dugc bd sung vao d6, va hon
hop nay duoc khudy qua dém. Hon hop dugc pha lodng bing AcOEt, va sau d6
nuée duge bd sung vao dé. Hon hop duge chiét bang AcOEt/Hexan. L6p hitu co
dugc rira bing HCI 1N, NaOH 1N, va nuéc mudi bio hoa, 1am kho bang Na,SOq
khan, va sau d6 duoc loc. Chét loc duoc ¢b dudi ap sut giam. Chét cn duogc tinh
ché bang sic ky cot (AcOEt/Hexan, tiép theo 1a AcOEt/MeOH). Sau khi ¢d, chét
¢6 duoc lam kho trong chén khong, va chat vo dinh hinh thu duogc dugce 1am kho
trong chan khéng & 60°C dé thu dugc 2,4-diclo-N-{5-[(5R)-7-clo-4,4-diflo-5-
hydroxy-5-(hydroxymetyl)-2,3,4,5-tetrahydro-1H-1-benzazepin-1-
carbonyl]pyridin-2-yl}-5-flobenzamit (61,8mg).
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[0209]

Vidu 57

Axit 3-metoxy-4-(2-metylfuran-3-amido)benzoic (161mg) dugc hoa tan trong
DMA (2ml), va sau d6 SOCIl, (48ul) duoc bd sung vao d6. Hon hop duge khudy &
nhiét do trong phong trong 2 gi¢. Sau d6, (5R)-7-clo-4,4-diflo-5-(hydroxymetyl)-
2,3,4,5-tetrahydro-1H-1-benzazepin-5-ol (110mg) duoc bd sung vao d6, va hdn
hop nay dugc khudy trong 3 ngay. Hon hop dugc pha lodng bang AcOEt, va nudc
duoc bd sung vao d6. Hon hop duoc chiét bang AcOEt/Hexan. Lép hitu co duge
ria béng HCI 1IN, NaOH 1N, va nudc mudi bio hoa, lam kho béng Na,SO,4 khan
va sau do duoc loc. Chét loc dugc ¢ dudi ap suét giam. Chét can dugc tinh ché
bang sic ky cot (AcOEt/Hexan, tiép theo 13 AcOEt/MeOH), dugc cd, va sau dé
lam khé trong chan khong. Chét rén thu dugc duoc loc va 1am kho trong chan
khong & 60°C dé thu dugc N-{4-[(5R)-7-clo-4,4-diflo-5-hydroxy-5-
(hydroxymetyl)-2,3,4,5-tetrahydro-1H-1-benzazepin-1-carbonyl]-2-
metoxyphenyl}-2-metylfuran-3-carboxamit (132,7mg).

[0210]

Vidu 58

Axit 4-(2-clo-4-flobenzamido)-3-metoxybenzoic (189mg) dugc hoa tan trong
DMA (2ml), va sau d6 SOCL, (48ul) duge bd sung vao d6. Hon hop duge khudy &
nhiét do trong phong trong 2 gid. Sau do, (5R)-7-clo-4,4-diflo-5-(hydroxymetyl)-
2,3,4,5-tetrahydro-1H-1-benzazepin-5-ol (110mg) duoc bd sung vao do6, va hon
hop nay dugc khudy trong 3 ngay. Hon hop duoc pha lodng bang AcOEt, va nudc
duge bd sung vao d6. Hon hop duoc chiét bang AcOEt/Hexan. Lép hiru co duge
rita bang HCI IN, NaOH 1IN, va nuéc mudi bio hoa, lam kho bing Na,SO4 khan,
va sau d6 dugc loc. Chit loc duoc ¢d dudi 4p sudt giam. Chit cin duge tinh ché
bang séc ky cot (AcOEt/Hexan, tiép theo 13 AcOEt/MeOH). Sau khi cd, chét ¢b
duoc 1am khé trong chan khong, va chat v6 dinh hinh thu duge dugce lam khd trong
chan khéng & 60°C d thu dugc 2-clo-N-{4-[(5R)-7-clo-4,4-diflo-5-hydroxy-5-
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(hydroxymetyl)-2,3,4,5-tetrahydro-1H-1-benzazepin-1-carbonyl]-2-

metoxyphenyl }-4-flobenzamit (141,3mg).

[0211]

Vidu 63

Dung dich chira axit 6-{[1,1’-biphenyl]-2-amido}pyridin-3-carboxylic (126mg) va
DMA (1,5ml) duogc bd sung SOCL, (30,0ul) & nhiét d§ trong phong trong mdi
trudng nito, va hdn hop nay dugc khudy trong 2 gid. Sau dé, (5SR)-7-clo-4,4-diflo-
5-(hydroxymetyl)-2,3,4,5-tetrahydro-1H-1-benzazepin-5-ol (80mg) dugc bd sung
vao d6 & nhiét do trong phong, va hdn hop nay duoc khudy trong 7 gio. Dung dich
nude NaHCOs bio hoa va nude duge bd sung vao dung dich phén tng, va chét két
tia dugc loc va duge tinh ché bing sic ky cot silica gel bazo
(Hexan/AcOEt/MeOH) dé thu dugc N-{5-[(5R)-7-clo-4,4-diflo-5-hydroxy-5-
(hydroxymetyl)-2,3,4,5-tetrahydro-1H-1-benzazepin-1-carbonyl]pyridin-2-yl } -
[1,1’-biphenyl]-2-carboxamit (104mg).

[0212]

Vidu 65

tert-butyl  N-({7-clo-1-[4-(2-clo-5-flobenzamido)-3-metoxybenzoyl]-4,4-diflo-5-
hydroxy-2,3,4,5-tetrahydro-1H-1-benzazepin-5-yl} metyl)carbamat (1,2g), EtOH
(10ml), va HCI ddm d#c (0,449ml) dugc trdn ¢ nhiét do trong phong trong mdi
trudng nito, va hdn hop nay dugc hdi lvu trong 3 gio. Dung dich phén tng dugc cd
dudi 4p sudt giam, va chét can dugc tinh ché biang sic ky cot silica gel bazo
(Hexan/AcOEt/MeOH) va sic ky cot silica gel c6 tinh axit (Hexan/AcOEt/MeOH)
dé thu duoc N-{4-[5-(aminometyl)-7-clo-4,4-diflo-5-hydroxy-2,3,4,5-tetrahydro-
1H-1-benzazepin-1-carbonyl]-2-metoxyphenyl}-2-clo-5-flobenzamit (715mg).
[0213]

Viduy 66

Dung dich chra trong moéi truong nito, axit 6-[2-(triflometyl)pyridin-3-
amido]pyridin-3-carboxylic (123mg) va DMA (1,5ml) dugc bd sung SOCI, (30pl)
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& nhiét do trong phong, va hon hop nay dugc khudy trong 2 gid. Sau d6, (SR)-7-
clo-4,4-diflo-5-(hydroxymetyl)-2,3,4,5-tetrahydro-1H-1-benzazepin-5-ol  (80mg)
duoc bd sung vao d6 & nhiét do trong phong, va hdn hop nay duge khudy trong 1
ngay. Dung dich nudc NaHCO; bdo hoa va nudc duoc bd sung vao dung dich phan
g, Chét két tia duogc loc, rira bang nudc, va duge tinh ché bing séc ky cot silica
gel bazo (Hexan/AcOEt/MeOH) dé thu duoc N-{5-[(5R)-7-clo-4,4-diflo-5-
hydroxy-5-(hydroxymetyl)-2,3,4,5-tetrahydro-1H-1-benzazepin-1-
carbonyl]pyridin-2-yl}-2-(triflometyl)pyridin-3-carboxamit (83mg).

[0214]

Vidu71

Dung dich chira axit 4-(2-clo-4-flobenzamido)-3-metylbenzoic (194mg) trong
DMA (2,5ml) dugc bd sung SOCI, (43,0ul) & nhiét do trong phong trong moi
trudng nito, va hdn hop nay duoc khudy trong 2 gid. Sau d6, (5R)-7-clo-4,4-diflo-
5-(hydroxymetyl)-2,3,4,5-tetrahydro-1H-1-benzazepin-5-ol hydroclorua (120mg)
duoc bd sung vao d6 ¢ nhiét do trong phong, va hdn hop nay dugce khudy trong 1
ngay. Dung dich nuéc NaHCOj; bdo hoa va nude dugc bb sung vao dung dich phan
tng, va chat két tha duge loc va duge tinh ché bang séc ky cdt silica gel bazo
(Hexan/AcOEt/MeOH) dé thu dugc 2-clo-N-{4-[(5R)-7-clo-4,4-diflo-5-hydroxy-5-
(hydroxymetyl)-2,3,4,5-tetrahydro-1H-1-benzazepin-1-carbonyl]-2-metylphenyl } -
4-flobenzamit (174mg).

[0215]

Vidu9l

Dung dich chira axit 6-{4’-flo-[1,1’-biphenyl]-2-amido}pyridin-3-carboxylic
(753mg) trong DMA (6,0ml) duogc bb sung SOCI, (162ul) trong khi lam lanh bang
nude d4 trong moi trudng nito, va hdn hop nay duoc khudy & cing nhiét do trong 2
gio. Sau do, [(5R)-7-clo-4,4-diflo-5-hydroxy-2,3,4,5-tetrahydro-1H-1-benzazepin-
5-ylJmetyl 4-bromobenzoat (500mg) duoc bd sung vao d6 & ciing nhiét do, va hdn

hop nay duoc khudy & nhiét do trong phong trong 1 ngdy. Dung dich nuéc
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NaHCO; bdo hoa va nuéde duoc bd sung vao dung dich phan tmg, va chit két tua
duoc loc. Chét rén thu duge dugc trén bang EtOH (10ml) va dung dich nuéc
NaOH 5N (1,11ml), va hdn hop nay duoc khudy & nhiét d trong phong trong 10
phut. Dung dich phan ing dugc trung hoa béng cach bd sung nude da va HCI 5N,
va chat két tia duoc loc va rira béng nude. Chét rén thu duge dugc tinh ché béng
sdc ky cot silica gel bazo (Hexan/AcOEt/MeOH) dé thu duoc N-{5-[(5R)-7-clo-
4,4-diflo-5-hydroxy-5-(hydroxymetyl)-2,3,4,5-tetrahydro-1H-1-benzazepin-1-
carbonyl]pyridin-2-yl}-4’-flo-[1,1’-biphenyl]-2-carboxamit (620mg).

[0216]

Vidu 96

Axit -{4-flo-[1,1’-biphenyl]-2-amido}pyridin-3-carboxylic (542mg) dugc hoa tan
trong DMA (5ml) va sau d6 SOCl; (0,133ml) duoc bd sung vao d6. Hon hop duoc
khudy & nhiét do trong phong trong 2 gio. Sau do, [(5R)-7-clo-4,4-diflo-5-
hydroxy-2,3,4,5-tetrahydro-1H-1-benzazepin-5-yl]metyl 4-bromobenzoat (480mg)
duoc bd sung vao do, va hdn hop nay dugc khudy & nhiét do trong phong trong 4
ngay. Nudc dugc bd sung vao do, va chét ran thu duoc dugce loc. Chét rn duoc tao
huyén phu trong EtOH (20ml), va dung dich nuéc NaOH 5N (1,075ml) dugc bd
sung vao d6. Hon hop dugce khudy trong 1 gid, va sau d6 dugc didu chinh dén do
pH=8 béng cach bd sung HCI IN. Hon hop duoc chiét bang AcOEt. Lép hitu co
dugce rira bang HCI 1IN, NaOH 1N, va nudc mubi bio hoa. Lép hitu co duge lam
kho bing Na,SO4 khan va sau d6 dugc loc. Chat loc duge ¢b dudi ap suat giam.
Chét can duoc tinh ché bang séc ky cot (cot silica gel bazo (NH-Si) dugc Biotage
san xuét: AcOEt/Hexan, tiép theo 1a AcOEt/MeOH) va (cot silica gel ¢6 tinh axit
(Kp-Si) do Biotage san xuht: AcOEt/Hexan). Sau khi cd, chat c6 dugc lam kho
trong chan khéng, va chat vo dinh hinh thu dugc duge lam kho trong chén khéng ¢
60°C dé thu dugc N-{5-[(5R)-7-clo-4,4-diflo-5-hydroxy-5-(hydroxymetyl)-2,3,4,5-
tetrahydro-1H-1-benzazepin-1-carbonyl]pyridin-2-yl1}-4-flo-[1,1°-biphenyl]-2-

carboxamit (511,5mg).
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[0217]

Vidu97

Axit 6-(2-phenylpyridin-3-amido)pyridin-3-carboxylic (160mg) dugc hoa tan trong
DMA (2ml), va sau dé6 SOCL (45pul) duoc bd sung vao d6. Hén hop duge khudy &
nhiét do trong phong trong 2 gi¢. Sau do, (5R)-7-clo-4,4-diflo-5-(hydroxymetyl)-
2,3,4,5-tetrahydro-1H-1-benzazepin-5-ol (110mg) dugc bd sung vao d6, va hdn
hop nay dugc khudy trong 2 ngay. Hon hop dugc pha loang béng AcOEt, va nudc
dugc bd sung vao d6. Hon hop duogc chiét bang AcOEt/Hexan. Lép hitu co dugc
rira bang HC1 1N, NaOH 1N, va nuéc mudi bdo hoa, 1am khé bing Na,SO, khan
va sau dé duoc loc. Chét loc duoc co dudi ap suét giam. Chét c3n duge tinh ché
bing sic ky cot (AcOEt/Hexan, tiép theo 1a AcOEt/MeOH). Sau khi ¢d, chét co
duoc lam kho trong chan khong, va chit vo dinh hinh thu duoc duoc lam kho trong
chan khong & 60°C dé& thu dugc N-{5-[(5R)-7-clo-4,4-diflo-5-hydroxy-5-
(hydroxymetyl)-2,3,4,5-tetrahydro- 1 H-1-benzazepin-1-carbonyl]|pyridin-2-y1}-2-
phenylpyridin-3-carboxamit (115,9mg).

[0218]

Vidu 99

Dung dich chira axit 4-(2-clobenzamido)-3-metoxybenzoic (684mg) trong DMA
(6,0ml) duge bd sung SOCI, (162ul) trong khi 1am lanh bang nudc d4 trong moi
truong nito, va hén hop nay duoc khudy & cung nhiét do trong 2 gid. Sau do,
[(5R)-7-clo-4,4-diflo-5-hydroxy-2,3,4,5-tetrahydro-1H-1-benzazepin-5-ylJmetyl 4-
bromobenzoat (500mg) dugc bd sung vao d6 & cling nhiét dj, va hdn hop nay
duoc khudy & nhiét d6 trong phong trong 1 ngay. Dung dich nuéc NaHCOs bio
hoa va nude duge bd sung vao dung dich phan tmg, va chét két ta duoc loc. EtOH
(10ml) va dung dich nuéc NaOH 5N (1,11ml) duoc bd sung vao chit ran thu duoc,
va hdn hop nay dugc khudy ¢ nhiét d6 trong phong trong 30 phut. Dung dich phan
tng duogc trung hoa bang cach bd sung nude da va HCI 5N, va chét két tua duoc

loc va rira bang nudc. Chét rén thu duoc duoc hoa tan trong AcOEt va ria béang
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dung dich nuéc NaOH 1N va nudc mudi bio hoa. Lép hitu co duge 1am kho béng
Na,SO, khan va sau d6 duge loc. Chét loc duge ¢6 dudi ap sudt giam. Chat cin
duoc tinh ché bang séc ky cot silica gel (Hexan/AcOEt) dé thu duoc 2-clo-N-{4-
[(5R)-7-clo-4,4-diflo-5-hydroxy-5-(hydroxymetyl)-2,3,4,5-tetrahydro-1H-1-
benzazepin-1-carbonyl]-2-metoxyphenyl}benzamit (620mg).

[0219]

Vidu 100

Dung dich chira axit 4-(2-clo-5-flobenzamido)-3-metoxybenzoic (189mg) trong
DMA (4ml) duoc bd sung SOCI, (43ul) & 0°C, va hdn hop nay duoc khudy trong 2
giv. Sau d6, dung dich chtra 7-clo-4,4-diflo-2,3,4,5-tetrahydro(5-*H)-1H-1-
benzazepin-5-ol (114mg) trong DMA (2ml) dugc bd sung vao d6, va hdn hop nay
duoc khudy & nhiét do trong phong qua dém. Nudc dugce bd sung vao dung dich
phan tmg, va hdon hop nay dugc chiét bang AcOEt. Lép hitu co dugc rira bing
nude va nude mudi béo hoa, 1am khé bing Na,SO, khan, va duge ¢d dudi ap suét
giam. Chét can dugc tinh ché bing sic ky cot ap suét trung binh (Hexan/AcOEt) va
duoc két tinh lai tir Hexan dé thu duogc 2-clo-N-{4-[7-clo-4,4-diflo-5-hydroxy-
2,3,4,5-tetrahydro(5-*H)- 1H-1-benzazepin-1-carbonyl]-2-metoxyphenyl }-5-
flobenzamit (155mg).

[0220]

Vidu 101

Dung dich chira axit 4-(2-clo-5-flobenzamido)-3-metoxybenzoic (224mg) trong
DMA (4ml) duoc bd sung SOCI, (48ul) & 0°C, va hdn hop nay dugce khudy trong 2
gid. Sau d6, dung dich chtta 7-clo-4,4-diflo-2,3,4,5-tetrahydro(5-"H)-1H-1-
benzazepin-5-ol (129mg) trong DMA (2ml) dugc bb sung vao d6, va hdn hop nay
dugc khudy & nhiét do trong phong qua dém. Nudc duge bd sung vao dung dich
phan tng, va hdn hop nay duge chiét bdng AcOEt, rira bang nudc va nude mubi
bio hoa, lam khé bing Na,SO4 khan va duoc ¢b dudi 4p sudt giam. Chat c6 duge

tinh ché bing séc ky cot 4p suét trung binh (Hexan/AcOEt) va dugc két tinh lai tir
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MeCN dé thu duoc N-{4-[7-clo-4,4-diflo-5-hydroxy-2,3,4,5-tetrahydro(5-*H)-1H-
1-benzazepin-1-carbonyl]-2-metoxyphenyl}-2-(triflometyl)benzamit (183mg).
[0221]

Vidy 102

Dung dich chura axit 4-(5-flo-2-metylbenzamido)-3-flobenzoic (92mg) trong DMA
(1,0ml) duogc bd sung SOCI, (23ul) trong khi 1am lanh bang nuéc d4 trong moi
trudng nito, va hdn hop nay dugce khudy & cliing nhiét d6 trong 2 gid. Sau d6, (5R)-
7-clo-4,4-diflo-5-metyl-2,3,4,5-tetrahydro-1H-1-benzazepin-5-ol (60mg) duoc b
sung vao do & cling nhiét do, va hdn hop nay dugce khudy & nhiét do trong phong
trong 1 ngdy. Dung dich nuéc NaHCOj; bao hoa va nudc duge bd sung vao dung
dich phan tng, va chét két taa duogc loc. Chét rén thu dugce dugc hoa tan trong
AcOEt va rira bang dung dich nuéc NaOH 1N va nude mubi bdo hoa. Lép hitu co
duogc lam kho béng Na,SO, khan, va sau d6 dugc loc. Chét loc dugc c6 dudi ap
sudt giam. Chét cin dugc tinh ché bang sic ky cot silica gel (Hexan/AcOEt) dé thu
duogc N-{4-[(5R)-7-clo-4,4-diflo-5-hydroxy-5-metyl-2,3,4,5-tetrahydro-1H-1-
benzazepin-1-carbonyl]-2-flophenyl}-5-flo-2-metylbenzamit (100mg).

[0222]

Vidu 125

Dung dich chira N-[5-({7-clo-4,4-diflo-1,2,3,4-tetrahydrospiro[ 1-benzazepin-5,2’-
oxiran]-1-yl}carbonyl)pyridin-2-yl1]-2-(triflometyl)benzamit (100mg) trong MeOH
(1ml) duoc bd sung etanolamin (0,112ml), va hdn hop nay dugc khudy & 70°C
trong 4 gi¢. Dung dich nudc NaHCO3 bdo hoa duoc bd sung vao d6, va hdn hop
nay dugc chiét bang AcOEt va lam kho bang Na,SO, khan. Na,SO, dugc loc, va
chét loc duoc cb duéi 4p suét giam va lam kho trong chan khong dé thu dugce N-[5-
(7-clo-4,4-diflo-5-hydroxy-5-{[(2-hydroxyetyl)amino]metyl}-2,3,4,5-tetrahydro-
1H-1-benzazepin-1-carbonyl)pyridin-2-y1]-2-(triflometyl)benzamit (107,2mg).
[0223]

Viduy 127
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Dung dich chta axit 4-[5-flo-2-(triflometyl)benzamido]benzoic (769mg) trong
DMA (7ml) dugc bd sung nhé giot SOCI, (0,172ml). H3n hop duge khudy trong 1
gid, va sau d6 [(5R)-7-clo-4,4-diflo-5-hydroxy-2,3,4,5-tetrahydro-1H-1-
benzazepin-5-yl]metyl 4-bromobenzoat (700mg) dugc bd sung vao d6. Hon hop
duoc khudy trong 5 ngdy. Dung dich nuéc NaHCO; bdo hoa dugce bb sung vao do,
va chét rin thu dugc duoc loc. Chét thu duoc duge tao huyén phu trong EtOH
(15ml), va dung dich nuéc NaOH 5N (1,567ml) duoc bd sung nhé giot vao do.
Hdn hop duge khudy & nhiét do trong phong trong 30 phut. Sau d6, HCI 5N dugc
bd sung vao do. Chét rén thu duoc duoc loc, rira béng nudc, va sau do hoa tan
trong THF. Dung dich duoc lam kho béng Na,SO; khan, loc, va dugc ¢o, va sau do
san phdm thd dugc tinh ché bing sic ky cot ap sudt trung binh
(Hexan/AcOEt/MeOH) va lam kho & 60°C dudi ap sudt giam dé thu dugc N-{4-
[(5R)-7-clo-4,4-diflo-5-hydroxy-5-(hydroxymetyl)-2,3,4,5-tetrahydro-1H-1-
benzazepin-1-carbonyl]phenyl}-5-flo-2-(triflometyl)benzamit (772mg).

[0224]

Viduy 132

Dung dich chta axit 3-flo-4-[5-flo-2-(triflometyl)benzamido]benzoic (812mg,
2,351 mmol) trong DMA (7ml) dugc bd sung nhé giot SOCI, (0,172ml). Hon hop
dugc khudy trong 1 gio, va sau d6 [(5R)-7-clo-4,4-diflo-5-hydroxy-2,3,4,5-
tetrahydro-1H-1-benzazepin-5-yl]metyl 4-bromobenzoat (700mg) dugc bb sung
vao do, va hdn hop ndy duoc khudy trong 2 ngay. Dung dich nuéc NaHCO; bdo
hoa duge bd sung vao do, va chét rin thu duge duoc loc. Chét thu duoc duge tao
huyén phu trong EtOH (15ml), va dung dich nuéc NaOH 5N (1,567ml) dugc bd
sung nhé giot vao d6. Hon hop duoc khudy trong 30 phut. HCI SN duogc bd sung
vao hdn hop, va chét rin thu dugc duge loc, rira bing nudce, va sau d6 hoa tan
trong THF. Dung dich dugc lam kho bé‘mg Na,SO;4 khan, loc, c0, va sau do san
phdm thd duoc tinh ché bang sic ky cot (Hexan/AcOEt/MeOH) va 1am khd dudi
ap sudt giam & 60°C dé thu dugc N-{4-[(5R)-7-clo-4,4-diflo-5-hydroxy-5-
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(hydroxymetyl)-2,3,4,5-tetrahydro-1H-1-benzazepin-1-carbonyl]-2-flophenyl } -5-
flo-2-(triflometyl)benzamit (840mg).

[0225]

Viduy 153

Dung dich chtra axit 4-{4-flo-[1,1’-biphenyl]-2-amido}benzoic (901mg) trong
DMA (7ml) duoc bd sung nhé giot SOCI, (0,196ml). Hon hop duge khudy trong 1
gio, va sau d6 [(5R)-7-clo-4,4-diflo-5-hydroxy-2,3,4,5-tetrahydro-1H-1-
benzazepin-5-yl]metyl 4-bromobenzoat (600mg) duoc bd sung vao d6. Hon hop
duoc khudy trong 2 ngay. Dung dich nuéc NaHCO; bdo hoa duge bd sung vao do,
va chét rin thu dugc duoc loc. Chét thu dugce dugc tao huyén phu trong EtOH
(15ml), va dung dich nuéc NaOH 5N (1,343ml) duoc bb sung nho giot vao do.
Hdn hop duoc khudy & nhiét d trong phong trong 30 phat. HCI 5N dugc bb sung
vao do, va chét ran thu duogc duoc loc, ria bang nudc, va sau d6 hoa tan trong THF.
Dung dich dugc lam kho béng Na, SO, khan, loc, ¢0, va sau do san phém thé duoc
tinh ché bing sic ky cot (Hexan/AcOEt/MeOH) v 1am kho duéi 4p suat giam &
60°C dé thu dugc N-{4-[(5R)-7-clo-4,4-diflo-5-hydroxy-5-(hydroxymetyl)-2,3,4,5-
tetrahydro-1H-1-benzazepin-1-carbonyl]phenyl}-4-flo-[1,1’-biphenyl]-2-
carboxamit (722mg).

[0226]

Vidu 157

Dung dich chtra axit 4-[2-(diflometyl)-5-flobenzamido]-3-flobenzoic (659mg)
trong DMA (7ml) dugc bb sung nho giot SOCI, (0,147ml). Hdn hop duoc khudy
trong 1 gio, va sau do [(5R)-7-clo-4,4-diflo-5-hydroxy-2,3,4,5-tetrahydro-1H-1-
benzazepin-5-yl]metyl 4-bromobenzoat (600mg) dugc bd sung vao d6. Hon hop
duoc khudy trong 2 ngdy. Dung dich nuéc NaHCO; bdo hoa dugc bd sung vao do,
va chét rén thu duoc duge loc. Chét thu duoc dugc tao huyén phu trong EtOH
(15ml), va NaOH 5N (1,343ml) duoc bd sung nhd giot vao d6. Hon hop dugc

khudy trong 30 phut. HCl 5N duoc bd sung vao do, va chét ran thu dugc duoc loc,
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rira bang nudc, va sau d6 hoa tan trong THF. Dung dich duge lam kho béng
Na,SOy4 khan, loc, cd, va sau dé san phém thd duoc tinh ché br?mg sdc ky cot
(Hexan/AcOEt/MeOH) va lam kho dudi ap sudt giam & 60°C dé thu duge N-{4-
[(5R)-7-clo-4,4-diflo-5-hydroxy-5-(hydroxymetyl)-2,3,4,5-tetrahydro-1H-1-
benzazepin-1-carbonyl]-2-flophenyl}-2-(diflometyl)-5-flobenzamit (603mg).

[0227]

Vidu 160

Dung dich chtra axit 4-{[1,1’-biphenyl]-2-amido}benzoic (167mg) trong DMA
(2ml) duoc bd sung SOCI, (0,049ml) & nhiét dd trong phong trong méi trudng nito,
va hdn hop nay dugc khudy trong 2 gio. Sau d6, (5S)-7-clo-4,4-diflo-5-metyl-
2,3,4,5-tetrahydro-1H-1-benzazepin-5-ol (100mg) dugc bd sung vao d6, va hdn
hop nay duoc khudy & nhiét do trong phong qua dém. Dung dich nudc NaHCOs
bio hoa (4ml) va nuéc duoc bd sung vao dé, va hdn hop nay duge chiét bang
AcOEt (4ml) ba 1an. L6p hitu co két hop dugc rira bing dung dich nuéc NaOH IN
va nuée mudi bdo hoa, 1am kho bang Na,SO,4 khan, loc, va sau d6 dung méi duge
loai bé. Chét cin dugc tinh ché bing sic ky cot silica gel (Hexan/AcOEt) dé thu
duoc N-{4-[(5S)-7-clo-4,4-diflo-5-hydroxy-5-metyl-2,3,4,5-tetrahydro-1H-1-
benzazepin-1-carbonyl]phenyl}-[1,1’-biphenyl]-2-carboxamit (163mg).

[0228]

Vidu 165

Dung dich chia axit 6-{2’,4-diflo-[1,1’-biphenyl]-2-amido}pyridin-3-carboxylic
(952mg) trong DMA (7ml) dugc bd sung nhé giot SOCI, (0,196ml). Hon hop dugc
khudy trong 2 gid. Sau d6, [(SR)-7-clo-4,4-diflo-5-hydroxy-2,3,4,5-tetrahydro-1H-
1-benzazepin-5-ylJmetyl 4-bromobenzoat (600mg) duoc bd sung vao d6, va hdn
hop nay dugc khudy qua dém. Dung dich nuéc NaHCOs béo hoa duge bd sung vao
d6, va chét rén thu duge duoc loc. Chit thu duge duge tao huyén phu trong EtOH
(15ml), va NaOH 5N (1,343ml) dugc bd sung nhé giot vao d6. Hon hop duoc

khuéy trong 30 phut. HCI 5N dugc bd sung vao do, va chét rén thu duoc duoc loc
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va rira bang nudce. Sau dé, chat rin duge hoa tan trong AcOEt. NaOH 1N dugc bd
sung vao do, va 16p AcOEt duge rira bing nude va nude mudi bdo hoa, lam khd
bf?mg Na,SO4 khan, loc, va duogc ¢o. San phém tho thu duoc duoc tinh ché béng sic
ky cot (Hexan/AcOEt) va lam kho dudi 4p sudt giam & 60°C dé thu duge N-{5-
[(5R)-7-clo-4,4-diflo-5-hydroxy-5-(hydroxymetyl)-2,3,4,5-tetrahydro-1H-1-
benzazepin-1-carbonyl]pyridin-2-yl}-2°,4-diflo-[1,1’-biphenyl]-2-carboxamit
(642mg).

[0229]

Viduy 168

Dung dich chura axit 4-{2’,4-diflo-[1,1’-biphenyl]-2-amido}-3-flobenzoic (748mg)
trong DMA (7ml) duoc bd sung nho giot SOCI, (0,147ml). Hon hop duge khudy
trong 2 gio. Sau d6, [(5R)-7-clo-4,4-diflo-5-hydroxy-2,3,4,5-tetrahydro-1H-1-
benzazepin-5-yl]metyl 4-bromobenzoat (600mg) duogc bb sung vao dé, va hon hop
nay dugc khudy trong 2 ngdy. Dung dich nuéc NaHCO; béo hoa duoc bd sung vao
d6, va chét rén thu duge duge loc. Chét thu duge dugce tao huyén phu trong EtOH
(15ml). NaOH 5N (1,343ml) duoc bd sung nhoé giot vao d6, va hon hop nay duoc
khuéy trong 30 phut. HC1 5N dugc bd sung vao do, va chét rén thu duoc duoc loc,
rira bing nude, va sau d6 hoa tan trong THF. Dung dich THF duoc lam kho bing
Na,SO4 khan, loc, ¢d, va sau d6 san pham thd dugc tinh ché bang sic ky cot
(Hexan/AcOEt/MeOH) va lam khé duéi 4p sudt giam & 60°C dé thu dugc N-{4-
[(5R)-7-clo-4,4-diflo-5-hydroxy-5-(hydroxymetyl)-2,3,4,5-tetrahydro-1H-1-
benzazepin-1-carbonyl]-2-flophenyl}-2’,4-diflo-[1,1’-biphenyl]-2-carboxamit
(706mg).

[0230]

Viduy 169

Dung dich chta axit 4-{2°,4-diflo-[1,1’-biphenyl]-2-amido}benzoic (712mg) trong
DMA (7ml) dugc bd sung nhé giot SOCI, (0,147ml). Hon hop dugc khudy trong 2
gio. Sau do, [(5R)-7-clo-4,4-diflo-5-hydroxy-2,3,4,5-tetrahydro-1H-1-benzazepin-
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5-yllmetyl 4-bromobenzoat (600mg) duogc bd sung vao dé, va hdn hop ndy dugc
khudy trong 2 ngdy. Dung dich nuéc NaHCO; bdo hoa dugce bd sung vao do, va
chat rén thu duoc duoc loc. Chét thu duoc duoc tao huyén phu trong EtOH (15ml),
va NaOH 5N (1,343ml) dugc bd sung nhé giot vao dé. Hon hop duoc khudy trong
30 phat. HCI 5N dugc bd sung vao d6, va chét rin thu duoc duge loc, ria béng
nudc, va sau dé hoa tan trong THF. Dung dich THF duoc lam kho bing Na,SO,
khan, loc, va c¢0, va sau ddé san phénlthé duoc tinh ché bﬁng sic ky cot
(Hexan/AcOEt/MeOH) va lam kho dudi ap sudt giam & 60°C dé thu dugc N-{4-
[(5R)-7-clo-4,4-diﬂo—5 -hydroxy-5-(hydroxymetyl)-2,3,4,5-tetrahydro-1H-1-
benzazepin-1-carbonyl]phenyl}-2’,4-diflo-[1,1’-biphenyl]-2-carboxamit (664mg).
[0231]

Vidu 187

Dung dich chta axit 4-(7-flo-1-ox0-1,2,3,4-tetrahydroisoquinolin-2-yl)benzoic
(192mg) trong DMA (3ml) duoc bd sung nhoé giot SOCI, (49ul). Hon hop dugc
khudy trong 2 gio. Sau d6, [(5R)-7-clo-4,4-diflo-5-hydroxy-2,3,4,5-tetrahydro-1H-
1-benzazepin-5-ylJmetyl 4-bromobenzoat (150mg) dugc bb sung vao d6, va hon
hop nay dugc khudy trong 3 ngay. Dung dich nuéc NaHCO; bdo hoa duoc b sung
vao d6, va chit rén thu duoc dugc loc. Chat thu duoc duoc tao huyén phu trong
EtOH (10ml), va dung dich nuéc NaOH 5N (0,336ml) duoc bb sung nhé giot vao
d6. Hon hop dugc khudy trong 30 phat. HCI 5N duoc bd sung vao do, va chat rin
thu duoc duoc loc, rira béng nudce, va sau do hoa tan trong AcOEt. NaOH 1N duogc
bd sung vao do, va 16p hitu co duge rira bing nudc va nudc mudi bdo hoa, va lam
kho bing Na,SO4 khan. Chét thu dugc duge loc va duge cd. San phdm thd thu
duoc duge tinh ché bang sic ky cot (Hexan/AcOEt) va lam kho dudi ap sudt giam
& 60°C dé& thu duoc 2-{4-[(5R)-7-clo-4,4-diflo-5-hydroxy-5-(hydroxymetyl)-
2.3.,4,5-tetrahydro-1H-1-benzazepin-1-carbonyl]phenyl}-7-flo-1,2,3,4-
tetrahydroisoquinolin-1-on (126mg).

[0232]
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Vidu219

Dung dich chira 2-clo-N-{4-[(5R)-7-clo-4,4-diflo-5-hydroxy-2,3,4,5-tetrahydro-
1H-1-benzazepin-1-carbonyl]-2-flophenyl}-4,5-diflobenzamit ~ (0,60g) trong
DMSO (5ml) duoc bd sung IBX (0,616g), va hdn hop nay duge khudy & nhiét do
trong phong qua dém. Nudc dugce bd sung vao d6, va hon hgp nay dugc chiét bang
AcOEt, rira bing nuéc mubi bdo hoa, loc, va duge co. Chét ¢6 duogc tinh ché bing
séc ky cot 4p sudt trung binh (Hexan/AcOEt), va san pham thé duoc két tinh lai tir
Et,0 dé thu duoc 2-clo-N-[4-(7-clo-4,4-diflo-5,5-dihydroxy-2,3,4,5-tetrahydro-1H-
1-benzazepin-1-carbonyl)-2-flophenyl]-4,5-diflobenzamit (460mg).

[0233]

Vi du 220

Dung dich chtra 2-clo-N-{5-[7-clo-4,4-diflo-5-hydroxy-5-(hydroxymetyl)-2,3,4,5-
tetrahydro-1H-1-benzazepin-1-carbonyl]pyridin-2-yl}-5-flobenzamit (100mg)
trong AcOEt (1ml) duoc bd sung dung dich chira MsOH trong AcOEt (0,046ml),
va hon hop nay duoc khudy & nhiét do trong phong trong 2 ngdy. IPE (1,0ml) duoc
bd sung vao dé, va chét rén két tda duoc loc va lam khd dudi 4p suat giam & 80°C
trong 2 ngay dé thu duoc 2-clo-N-{5-[7-clo-4,4-diflo-5-hydroxy-5-
(hydroxymetyl)-2,3,4,5-tetrahydro-1H-1-benzazepin-1-carbonyl]pyridin-2-y1}-5-
flobenzamit metansulfonat (112,1mg).

[0234]

Vidy 223

Dung dich chtra 2,4-diclo-N-{5-[(5R)-7-clo-4,4-diflo-5-hydroxy-5-
(hydroxymetyl)-2,3,4,5-tetrahydro-1H-1-benzazepin-1-carbonyl]pyridin-2-y1}-5-
flobenzamit (100mg) trong AcOEt (1ml) dugc bd sung dung dich chtta HCI trong
AcOEt (0,043ml), va hdn hop nay duoc khudy & nhiét d6 trong phong qua dém.
IPE (1,0ml) duoc bd sung vio dé, va chét rén két tia duoc loc va 1am kho dudi 4p
sut giam & 80°C trong 2 ngay dé thu duoc 2,4-diclo-N-{5-[(5R)-7-clo-4,4-diflo-5-
hydroxy-5-(hydroxymetyl)-2,3,4,5-tetrahydro-1H-1-benzazepin-1-
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carbonyl]pyridin-2-y1}-5-flobenzamit hydroclorua (48,3mg).

[0235]

Céc bang dudi day thé hién ciu tric, phuong phap didu ché va dir lidu vat ly cia
cac hop chét & phan vi dy tham khao va céc hop chét & phan vi du.

[0236]
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Bang 1

Giai thich cac chit viét tit trong bang:
REX: Hop chét cua vi du tham khéo 56
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191 HQ - 192 HQ ¢

193 HQ ¢ 194 HQ

195 HQ 196 HQ F

197 HQ 198 HQ F

199 HQ 200 HQO

201 HQ F 202 HO F

Trong bang nay, REX154 dugc xem la tdn tai & dang déng tinh thé theo ty 1€ 1:1
véi DCM hoédc dung mdi véi DCM.
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Vidy

RProp

D éu

1

NMRY (400MHz) : 7,81(1H, d, J=11,0Hz), 6,50-5, 45 (2H,
br), 3,77(3H, s).

2

NMR2 (400MHz) ; 7,60-7,50(1H, m), 7,77(1H, dd,
J=11,0Hz, 1,8Hz), 5,24-4 95(2H, br), 3,89(3H, s).

3

NWR2 (400MHz) ; 8, 79(1H, d. J=1, THz), 8, 12(1H, dd,
J=9, THz, 1,8Hz), 7,37-7,32(2H, m), 7,32-7,27 (2H, m),
3,96 (3H, s).

NMR1 (400MHz) : 13,65(1H, brs), 11,30(1H, s),
8,78-8, 71 (1H, m), 8, 18(1H, dd, J=10, 2Hz, 1, 8Hz),
?‘63(1H, dd, J=8, 9Hz, 4, 8Hz), 7,54(1H, d, J=8, 4Hz,
3,0Hz), 7,42(1H, dt, J=8, 4Hz, 3, OHz).

NMR2 (400MHz) ; 7,96-7,87(2H, m), 7,56-7 46(2H, m),
7,42-7,31(3H, m), 4,87-4,61(2H, br), 3,08-2 96 (2H,
m, 2,44(3H, s).

NMR2 (400MHz) : 7,92(1H, d, J=8 3Hz), 7.48(1H, dd,
J=8, 3Hz, 1,9Hz), 7,43-7,37(IH, m), 6, 65-6,37(IH,
br), 3 57(2H, td, J=6,6Hz, 2 OHz), 2.99(2H, t,
J=6, 6Hz).

NNRZ (400MHz) : 8, 87-8,15(2H, m), 8, 46-8, 33(2H, m),
7,84(1H, d, J=7,5Hz2), 7,71 (1H, d. J=7,7Hz), 7,66 (TH,
t, J=7,6Hz), 7,59(1H, t. J=7,7THz), 7,30(1H, t,
J=55, 6Hz), 3,95(3H, s).

NMR1 (400MHz) © 13,22(1H, brs), 11,47(1H, s),
8,90-8,86 (1H, m), 8,36-8,26(2H, m), 7,83-7, 61 (4H,
my, 7,32(1H, t, J=55 3Hz).

NMR2 (400MHz) : 9, 79 (1H, brs), 9,01 (1H, brs), 8,91 (1H,
brs), 7,88-??82(?H. m, ?!55~7}é0(3ﬁ, m), 4}04(3H,
s),

NMR1 (400MHz) ; 11,56 (1H, brs), 9,42(1H, brs),
8,91 (1H, brs), 7,64(1H, dd, J=8,0Hz, 1, 5Hz),
7,57 (1H, dd, J=8, 0Hz, 1, 5Hz), 7,53 (1H, ddd, J=8, OHz,
7, 2Hz, 1,8Hz), 7, 46(1H, ddd, J=7,5Hz, 7,3Hz, 1, 5Hz).

11

NMRT (400MHz) . 13, 20 (1H, brs), 11,47(IH, brs),
8.88-8.83(1H, m). B8, 37-8,30(2H, m), 7,39-7,33(2H,
m). 7,32-7,23(1H, m), 2,30(3H, s).

12

NMR1 (400MHz) © 11,64 (1H, brs), 9,39(1H, brs),
8,91 (1H, brs), 7,70-7,88(4H. m).

-126-




40251

13 NMR1 (400MHz) ; 12, 90 (1H, brs), 9, 00 (1H, s). 8,04 (1H,
d, J=8,2Hz), 7,62(1H, d, J=2, 1Hz), 7,58(1H, dd,
J=8, 2Hz, 1,7Hz), 7,56(1H, d, J=1,7Hz), 7,02(1H, d,
J=2, 1Hz), 3,92(3H, s), 2,56(3H, ).

14 NMR1 (400MHz) . 12, 92(1H, s), 9,96 (1H, s), 8, 16 (1H, d,
J=4, 4Hz), 7, 83(1H, d, J=8.0Hz), 7,80~7,73(1H, m),
7,73-7,64(2H, m), 7,61(1H, dd, dﬁB,de, 1, 2Hz),
7.55(1H, d, J=1,6Hz), 3,687(3H, s).

15 NMR1 (500MHz) : 13, 42-13, 91 (1H, m), ¥0,72(1H, s),
8,08 (1H, t, J=8,0Hz), 7,91-7,68(6H, m. |

16 NMR2 (400MHz) ; 8, 84 (1H, brs), 8,65(1H, d, J=8, 9Hz) .
7,857, 76 (3H, m), 7,50-7,38(3H, m), 5,08(2H, brs),
3,91(3H, s), 3,50(3H, s).

17 NMR2 (400MHz) ; 8,88 (1H, s), 8, 70(1H, d, J=8, 4Hz),
7,88-7,81(3H, m), 7, 51-7 40(3H, m), 5§32(2H, s),
3,51 (3H, s).

18 NMR1 (400MHz) ; 9,96 (1H, s), 8, 15(1H, d J=8, 3Hz),
7,84-7,55(6H, m), 5 33(2H, s), 3,51 (3H, s).

19 NMR1 (400MHz) : 12, 94 (1H, s), 9,90 (1H, s), 8,21 (IH, d,
J=7,8Hz), 7,68-7,56(4H, m), 7,33(IH, dt, J=8, 5Hz,
2, 4Hz), 3,8B(3H, s).

20 19 NMR3 (400MHz) ; 8,36 (1H, d, J=8,4Hz), 7,73(1H, dd,
J=8, 4Hz, 1,8Hz), 7,69 (1H, d, J=1, THz), 7,53-7, 48 (1H,
m), 7,37(¥H, d, J:S,fﬂz)‘ ?,24(1H, t, J=8, 6Hz), 3,96
(3H, s).

21 NMR1 (500 MHz):. 13,20(1H, brs), 10,73(1H, s),

8, 16(1H, t, J=8, OHz), 7,83 (1H, d, J=8,4Hz), 7,76 (1H,
dd, J=11,1Hz, 1,6Hz), 7,62(1H, dd, J=8,9Hz, 4,8Hz),
7,58 (1H, dd, J=8,4Hz, 3,0Hz), 7,41 (1H, dt, J=8, GHz,

, 3, OHz) . ,

22 NMR2 (400MHz) ; 8, 55 (1H, dd, J=2,0Hz, 1,0Hz), 8, 39 (1H,
sy, 8,36-8,21(2H, m), 7,72(1H, dd, J=9,5Hz, 1,4Hz),
7,56 (1H, dt, J=7,5Hz, 1,4Hz), 7,47(1H, dt, J=7,5Hz,
1,3Hz), 7,44-7,35(3H, m), 7,11-7,03(2H, m}, 3,91 (3H,
s).

23 NMR1 (400MHz) : 13,15(1H, s), 11 11(1H, s), 8, 78(1H,

d, J=1,8Hz), 8, 24(1H, d, J=8, THz, 2,3Hz),
8,17-8,07(1H, m), 7, 64-7,54(2H, m), 7,562-7,37(4H,
m, 7,26-7,16(2H, m).
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24

19

NMR2 (400MHz) ; 8,60 (1H, d, J=8,5Hz), 8,53 (1H, s),
7,82 (1H, dd, J=8,5Hz, 1,7Hz), 7,63(IH, d, J=1,7Hz),
7,39 (1H, d, J=4,9Hz), 6,96 (1H, d, J=4,9Hz), 4, 01 (3H,
s), 2,60(3H, s).

25

NWRZ (500MHZ); 7, 83 (1H, dd. J=8, 4z, 5, 4Hz),
7,76=7,70(1H, m), 7,50(1H, t, J=55 4Hz),
7,38-7,30(1H, m), 3,95(3H, s).

26

NNR2 (500MHz) ; 7,92-7, 83 (2H. m), 7,54(1H, ¢,
J=55 3Hz), 7,44-7,33(1H, m).

27

NWRT (500MHz) : 9, 43 (1, s), 8, 15(1H, d, J=8,0Hz),
7,61(1H, dd, J=13, Oz, 1,5Hz), 7,56 (1H, d, J=2, OHz),
7,50 (1H, d, J=7,5Hz), 7,43-7,36(1H, m),
7,33-7,26(2H, m), 3,88(3H, s), 2, 41(3H, m).

28

27

NMRT (500MHz) ; 12,91 (1H, brs), 9, 44(TH, s), 8, T14(1H,
d, J=8,0Hz), 7,61(IH, dd, J=8,5Hz, 1,5Hz), 7,55 (1H,
d, J=1,5Hz), 7,47(1H, d, J=7,5Hz), 7, 43(1H, ddd,
J=7,5Hz, 7,5Hz, 1,5Hz), 7,34(1H, d, J=7,5Hz),

7,30 (1H, ddd, J=7,5Hz, 7,5Hz, 1,0Hz), 3,88(3H, s),
2,76(2H, q, J=7,5Hz), 1,19(3H, t, J=7,5Hz).

29

217

NNR1 (500MHz) ; 12, 93 (1A, brs), 9,64 (i, s), 8, 11(IH,
d. J=8.0Hz), 7,61(1H, dd, J=7 5Hz, 1,5Hz), 7,56(1H,
d, J=1,5Hz), 7,37-7,20(2H, m), 7,43(1H, ddd,

J=8,5Hz, 8,5Hz, 3.0Hz), 3,88(3H, s), 2,37(3H, s).

30

NMR1(500MHz) ; 12,92(1H, brs), 9,77(1H, s), 8, 20(1H,
d, J=8,0Hz), 7,61(1H, d, J=7,6Hz), 7,66(1H, d,
J=1,0Hz), 7,45-7 37(2H, m), 7.32(1H, dd, J=8,0Hz,
1,5Hz), 3,88(3H, s), 2.34(3H, s).

31

NMRT (500MHz) ; 13,22(1H, brs), 11,34(1H, s),

8, 86-8, 84 (1H, m), 8, 36-8,27(2H, m), 7,507, 38 (2H,
m), 7,32(1H, dd, J=8 OHz, 2,0Hz), 2,34(3H, s).

32

NMR2 (500MHz) ; 9{77(13i d, J=1,3Hz), 9,18(1H, s),
8,97(1H, d, J=1,5Hz), 7,59(IH, dd, J=8,3Hz, 3, 1Hz),
7,48 (1H, dd, J=8,9Hz, 4, 8Hz) 7,26-7 18(1H, m),
4,04(3H, s).

33

NMR1 (500MHz) : 13,54 (1H, brs), 11,83 (1H, s), 9,50 (1H,
s), 9,00(1H, d, J=1,2Hz), 7,68-7 59 (2H, m), 7,43 (1H,
dt, J=8,6Hz, 3 1Hz).

34

30

NMR3 (400MHz) . 7,97 (1H, s), 7,93(1H, d, J=8 3Hz),
7.71(1H, d. J=8,3Hz), 7,58(1H, dd, J=8 9Hz, 4, THz),
7,46 (1H, dd, J=8 2Hz, 3,0Hz)., 7,32-7,20(IH, m,
2,43 (3H, s).
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35

NMR2 (500MHz) ; 9,05 (1H, dd, J=2, 5Hz, 1,0Hz), 8, 28 (1H,
dd, J=9 OHz, 2, 5Hz), 8,23(1H, dd, J=9, 0OHz, 1 OHz),
8,20 (1H, dd, J=8,0Hz, 1,0Hz), 7,51 (1H, ddd, J=7, 5Hz,
7,5Hz, 1,5Hz), 7,48-7,37(1H, m), 7,31-7,26 (1H, m),
4,39 (2H, t, J=6,5Hz), 3,95(3H, s), 3,13(2H, t,
J=6, 5Hz) .

36

30

NWR1 (500WHz) ; 13, 54-12, 35 (1H, br), 10,01(IH, s),
8,22 (1H, d, J=8,2Hz), 7,87-7,79(2H, m), 7,61 (IH, d,
J=8,3Hz), 7.55(1H, s), 3,88 (3H, s).

37

NWRT (500MHz) ; 13, 20 (1H, brs). 8,96 (1H, dd, J=2,5Hz,
0,5Hz), 8 29(1H, dd, J=9,0Hz, 4 OHz), 8, 13(1H, dd,
J=8, 5Hz, 0,5Hz), 8,04(1H, dd, J=7,5Hz, 1,0Hz),
7,58 (1H, ddd, J=7,5Hz, 7,5Hz, 1,5Hz), 7,47-7,38 (2H,
m), 4,29(2H, t, J=6,5Hz), 3 13(2H, t, J=6,5Hz).

38

217

NNRT (500WHz) ; 13,07 (1H, brs), 11,05 (iH, s), 7,90 (1H,
dd, J=8,5Hz, 8,5Hz), 7,74(1H, dd, J=13,5Hz, 2, OHz),
7,69-7.60(2H, m), 7,52(1H, dd., J=8,5Hz, 2 OHz),
7,44 (1H, ddd, J=8, 5Hz, 8, 5Hz, 3,0Hz).

39

NMR2 (500MHz) : 8, 14 (1H, dd, J=7,5Hz, 1,0Hz), 7, 71 (14,
dd, J=7,5Hz, 1,5Hz), 7,68(1H, J=1,5Hz), 7,47(1H,
ddd, J=7,6Hz, 7,5Hz, 1,5Hz), 7, 41-7,34(2H, m),
7,26-7,22(1H, m), 3,94(3H, s), 3,90(3H, s),
3,90-3, 77(2H, m), 3,156(2H, t, J=1,5Hz).

40

37

NMRT (500MHz) : 13, T0(TH, brs), 7,91 (1H, dd, J=8, OHz,
1,0Hz), 7,63-7,57(2H, m), 7,54(1H, ddd, J=7,5Hz,
f,5Hz), 7,43(1H, J=7,5Hz), 7,41-7,25(2H, m),
3,85(3H, s), 3,78(2H, t. J=1,5Hz), 3,12(2H, t,
J=1, 5Hz) . ’

41

NMRZ (500MHz) ; 8,65 (1H, d, J=8 4Hz), 8, 20(IH, s),
7.84 (1H, dd, J=8,5Hz, 1,8Hz), 7 64(1H, d, J=1,8
Hz), 7,65(1H, dd, J=8, 4Hz, 5,8Hz), 7, 11-6,90(2H, m),
4,04-3,90(3H, m), 2 55(3H, s).

42

30

NMR1 (500MHz) : 13,21 (1H, brs), 10,71 (1H, s), 8,17 (1H,
dd, J=8,0Hz, 8 0Hz), 7 95-7,85(2H, m), 7,682(IH, d,
J=8,5Hz), 7,75(1H, dd, J=6,0Hz, 1, 5Hz).

43

30

NMR1 (500NHz) ; 13, 21 (1H. brs), 10, 75(1H, s), 8, 18 (1H,
dd, J=8,0Hz, 8, OHz), 7,98(IH, d, J=6, 5Hz),
7,88-7,70(2H, m), 7,76(1H, dd, J=6,0Hz, 1,5Hz).
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44 NMR2 (500MHz): 8,90(1H, dd, J=2,5Hz, 1,0Hz),

8,84 (1H, dd, J=5,0Hz, 1,5Hz), 8,67(1H, brs),

8,42(1H, dd, J=8,5Hz, 0,5Hz), 8,39(1H, dd, J=8, 5Hz,
2,0Hz), 8,08(1H, dd, Jy=2,5Hz, 1,5Hz), 7, 58(1H, dd,
J=8, 0Hz, 5,0Hz), 7,00(1H, t, J=54, 5Hz), 3,96 (3H, s).

45 NMR1 (500MHz) ;- 13,25(1H, brs), 11,60(1H, s),
8,89-8,86(1H, m), 8,81(IH, dd, J=5 0Hz, 1,5Hz),
8,35 (1H, dd, J=8,5Hz, 2,5Hz), 8,30(1H, d, J=8, bHz),
8, 19 (1H, d, J=7,5Hz), 7,70(1H, dd, J=8, OHz, 5, OHz),
7, 17(1H, t, J=54, 0Hz). ‘

46 30 | NMR1(500MHz); 12,79 (TH, brs), 10,66 (1H, s), 7,94(2H,
d, J=9,0Hz), 7,84(2H, d, J=9,0Hz), 7, 67(1H, dd,
J=11,0Hz, 8 5Hz), 7.45(1H, dd, J=12 OHz, 8, OHz),
2,.37(3H, s).

47 30 | NMR1(h00MHz): 13,06 (1H, brs), 10,82 (1H, s), 7,88(1H,
dd, J=8,5Hz, 8,65Hz), 7,76(1H, dd, J=13.5Hz, 2, 0Hz),
7,69 (1H, dd, J=11,0Hz, 8 5Hz), 7,54 (1H, dd, J=8,5Hz,
2,0Hz), 7,46(1H, dd, J=11,5Hz, 8,0Hz), 2,37(3H, s).

48 NMR2 (500MHz) : 9,68-9, 58 (1H, m), 8, T4 (IH, s),

, 7,97-7, 78 (2H, m), 7,67-7,30(8H, m), 3.99(3H, s).

49 NMR1 (500MHz) ; 13,45 (1H, brs), 11,46 (1H, s), 9, 31 (1H,
s), 8,90(1H, s), 7,81-7 15(9H, m).

50 30 | NMR1(500MHz) . 13, 19(1H, brs), 10,44 (1H, s), 8,03 (1H,
dd, J=8, 0Hz, 8, 0Hz), 7,81(iH, dd, J=8 5Hz, 1,5Hz),
7, 75(1H, dd, J=10, OHz, 2,0Hz), 7,65(1H, dd,
J=11,0Hz, 8,0Hz), 7,44(1H, dd, J=12,0Hz, 8,0Hz),
2,38(3H, s).

51 30 | NMR1(500MHz); 12,86 (1H, brs), 9,97(1H, s), 7,84 (1H,
d, J=1,5Hz), 7,80(1H, dd, J=8 5Hz, 1,5Hz),
7,71-7,60(2H, m), 7,44(1H, dd, J=12, OHz, 8 OHz),

- 2,41 (3H, s), 2,33(3H, s).

52 30 | NMRT (500MHz) : 12, 93(1H, brs), 9,68(1H, s), 7, 84(1H,
d, J=3,0Hz), 7,65-7,56 (2H, m), 7,56 (1H, d, J=1,6Hz),
7,41 (1H, dd, J=12,0Hz, 8 0Hz), 3,88(3H, s), 2,37(3H,
5).

53 NMR2 (500MHz) . 9,61 (1H, s), 8,64 (1H, s), 8, 03(1H,
brs), 7,56(1H, dd, J=8 8Hz, 2, 7Hz), 7,50-7, 18 (7H,
m), 3,99(3H, s).

54 NMR1 (500MHz) ; 15,50-12,50(1H, br), 11,54(1H, s),

9, 29(1H, brs), 8,91(IH, s), 7,78-7,05(8H, m).
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55 NMR1 (500MHz) ; 13, 16 (1H, brs), 11,21 (1H, brs),

8, 77(1H, s), 8,23(1H, d, J=8,09Hz), 8, 10 (1H, brs),
7,56~7,24 (8H, m).

56 30 NMR1 (400MHz) ; 12,80(1H, s), 10,90(1H, s),
7,98-7,94(3H, m), 7,81-7,41H, m), 7,61-7,56 (1H,
m.

57 30 | NMR1 (400MHz) : 12, 90(1H, brs), 10, 10(1H, s), 8, 17 (1H,
d. J=8,0Hz), 7,93-7,89(1H, m), 7,63-7,52(4H, m),
3, 88(3H, s).

58 NMR1 (500MHz) : 13, 18 (1H, s), 11,37(1H, s).
8,90-8, 71 (2H, m), 8,28(1H, d. J=7,9Hz), 8, 19(1H,
brs), 8 02(1H, d, J=7,4Hz), 7,65(2H, d. J=7, 1Hz),
7,56-7, 22 (4H, m).

59 NMR1 (500MHz) : 11,74 (1H, s), 9,39 (1H, brs), 8, 94 (1H,
s), 8,90-8, 72(1H, m), 8,18-8,00(1H, m),

) 7,81-7,12(6H, m), 3, 90(3H, s).

60 54 NMR1 (500MHz) : 13,48 (1H, m), 11,69(1H, s), 9,38(1H,
brs), 8,92(1H, s), 8,85-8 75(1H, m), 8, 07(1H, dd,
J=7,MHz, 1,7Hz), 7,73-7,61(2H, m), 7,52(1H, dd,
J=7, THz, 4,8Hz), 7,50-7,31(3H, m).

61 NMR1 (500MHz) : 14,30-12, 84 (1H, br), 11,08(1H, s),
8, 77(1H, d, J=1,2Hz), 8, 18(1H, dd, J=10,2Hz, T, 8Hz),
7,40-7,34(2H, m)y, 7,28(1H, td, J=8, 6Hz, 2, 8Hz),
2,39(3H, s).

62 NMR2 (400MHz) : 8, 10(1H, d, J=8,3Hz), 7,52(IH, dd,
J=8,3Hz, 1,9Hz), 7,43(1H, d, J=0,8Hz), 7,34 (1H, dd,
J=8, 8Hz, 5, 6Hz), 7,28-7 25(1H, m), 7,09-7, 04 (1H, m),
3,90-3 78(2H, m), 3,32-3,25(1H, m), 3, 11-3, O3 (1H,
m.

63 35 NMR2 (500MHz) . 9, 04 (1H, d. J=1,5Hz), 8 32-8,27(1H,
m), 8,21(1H, d, J=9,0Hz), 8 13(IH, d, J=7,5Hz),
7,38(1H, d, J=8,5Hz), 7,89(1H, s), 4,39(2H, t,
J=6,5Hz), 3,95(3H, s), 3, 11(2H, t, J=6,5Hz).

64 39 NMR2 (500MHz) ; 8, 13-8,05(3H, m), 7,48(2H, d,

J=8,5Hz), 7,56(1H, dd, J=8, Hz5, 2,0Hz),
7,28-7 24(1H, m), 4,04(2H, t, J=6 5Hz). 3,93(3H,
s), 3, 15(2H, t, J=6,5Hz).
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37

NMRT (500MHz) ; 13, 29 (1H, brs), 8,95 (1H. dd. J=2,5Hz,
0,5Hz), 8,20(1H, dd, J=9,0Hz, 2,5Hz), 8 11(IH, dd,
J=9, OHz, 0,5Hz), 8,02(1H, d, J=8,5Hz), 7 ,67-7,54(1H,
my, 7,50(1H, dd, J=8,5Hz, 2,0Hz), 4,29(2H t,

J=6, 5Hz), 3,14(2H, t, J=6, 5Hz).

66

37

NWR1 (5000Hz); 12, 95(1f, s). 7,98(2H, d, J=8,5Hz),
7,95 (1H, d, J=8,5Hz). 7,56 (2H, d, J=8,5Hz), 7,53 (1H,
d, J=2,0Hz), 7,47(1H, dd, J=8,5Hz, 2, OHz), 4,03 (2H,
t, J=6,5Hz), 3, 16(2H, t, J=6,5Hz).

67

39

NNR2 (500MHz) ; 8, 08 (2H, dd, J=8,5Hz, 1,6Hz), 7, 52 (2H,
dd, J=8,5Hz, 1,5Hz), 7,42(1H, d, J=8,0Hz), 7,35 (IH,
dt, J=7,5Hz, 1,5Hz), 7,17(1H, d, J=7,5Hz), 3,99 (2H,
t, J=5, 5Hz), 3,95-3,83 (3H, m), 3, 14(2H, t, J=5 5Hz).

68

37

NMR1 (500MHz) ; 12,96 (1H, s), 7,98(2H, d, J=8, 5Hz),
7,58 (2H, d, J=8,5Hz), 7,53-7,42(2H, m), 7,37(IH, d,
J=7,0Hz), 3,96(2H, t, J=6,0Hz), 3,14(2H, t,

J=6, 0Hz) .

69

NMR2 (400WHz) : 8, 14(1H, d, J=8, OHz), 7,59(1H, d.
J=16,0Hz), 7,53-7,50(1H, m), 7,38-7,33(2H, m),
7,28-7,20(1H, m), 7,12-6,98(1H, m), 6,46 (IH, d,
J=16, 0Hz), 3,91-3,80 (2H, m), 3,36-3, 13(1H, m),
3,14-3,07(1H, m), 1,52(9H, s).

10

NMR3 (400MHz) ; 8,12(1H, d, J=8,0Hz), 8 06-8, 03(2H,
m), 7,54(tH, dd, J=8 8Hz, 5 6Hz), 7 ,45(1H, dd,
J=8, 4Hz, 2,8Hz), 7,26-7,20(1H, m), 4,00-3, 89 (2H, m),
3,41-3, 24 (2H, m).

71

30

NMRT (500MHz) : 13,51-12, 65 (1H, br), 10,26(1H, brs),
7,90-7,84(1Hm), 7,75-7, T0(1H, m), 7,67-7,57 (3H, m),
7,52-7,43(4H, m), 7,41-7,36(2H, m), 7,35-7,30(1H,
m) .

12

30

NMR3 (400MHz) ; 8,24 (1H, t, J=8,2Hz), 7,691-7,87(1H,
my, 7,79 (1H, dd, J=11g3H2, 1, 8Hz), ?,39~7,34(YH§ m,
7,13 (1H, d, J=7, THz), 7104(1ﬁ; t, J=8,9Hz), 2,43 (3H,
$). '

13

30

NNRT (500NHz) : 13,05 (1H, s), 11,08(1H. s), 7,88 (IH,
t, J=8 5Hz), 7,76(1H, dd, J=8,6Hz, 2,0Hz), 7,52(1H,
dd, J=8,5Hz, 2,0Hz), 7,47-7,39(1H, m), 7,22-7, 13 (2H,
m. 2,33(3H, ).
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74 30 | NMR1 (500NHz): 13, 45-12, 43(1H, br), 11, 11(1H, s),
7,97(1H, dd, J=8 8Hz, 5, 1Hz), 7,90(1H, t, J=8, 6Hz),
7,78 (1H, dd, J=8,6Hz, 2,5Hz), 7,70 (1H, dd, J=13, 3Hz,
1,0Hz), 7,61(IH, dt, J=8, 4Hz, 2,3Hz), 7,50(IH, dd.
J=8, 6Hz, 1, 9Hz). B

75 30 | NMRT(500MHz); 13,20(1H, s), 10,79(1H, s), 8, 12(1H,
t, J=8,0Hz), 7,94(IH, dd, J=9,0Hz, 5 0Hz), 7,83(IH,
d, J=8,6Hz), 7,76(IH, dd, J=11,0Hz, 1,5Hz),

7,71 (1H, dd, J=8,5Hz, 2,5Hz), 7,58 (1H, dt, J=8, 5Hz,
2, 0Hz).

76 61 | NMRT (500MHz) : 13, 62 (1H, brs), 11,06 (1H, s), 8,65(1H,
s), 8, 05(1H, d, J=10,2Hz), 7,50-7 42(3H, m),
7,37-7,31 (5H, m).

77 30 | NMR3(400MHz): 8,22(1H, t, J=8,0Hz), 7,89(1H, dd,
J=8,5Hz, 0,98Hz), 7,81(1H, d, J=1,8Hz),
7,78-7,73(1H, m), 7,61(1H, dd, J=9, 1Hz, 2, 5Hz),
7,51 (1H, dt, J=8,8Hz, 2 5Hz). |

78 30 | NMRT(500MHz) ; 13,02(1H, brs), 10,80(1H, s),
7,83-7,79(1H, m), 7,57-7,51(3H, m), 7,48-7, 44 (1H,
m), 7,40-7, 29 (6H, m).

79 NNRT (500MHz) ; 13, 40-12, 10(TH, br), 10,23(1H, s),
8,03-7, 90 (1H, m), 7,89-7 60(4H, m), 7,650-7, 59 (1H,
m, 2,32(3H, s).

80 61 | NMRT (500MHz) : 13,57 (1H, brs), 10, 98 (1H, s), 8,67 (1H,
s), 8,06 (1H, dd, J=1, THz, 10, 2Hz), 7,62-7, 57 (2H, m),
7.51-7,30(7H, m).

81 NMR1 (400MHz) ; 13,10-12, 30 (1H, br), 10,66 (1H, s),
7,88(2H, d, J=8,6Hz), 7,65(2H, d, J=8, 6Hz),
7,57-7,38(5H, m), 7,21(2H, t, J=8, BHz).

82 30 | NMRT (500MHz) . 12,64 (1H, brs), 10,64(1H, s), 7,86 (2H,
d, J=8,3Hz), 7,63(2H, d, J=8,3Hz), 7,654-7,49(2H, m),
7,46-7,34(5H, m), 7,32-7,28(1H, m). |

83 30 | NMR1(500MHz): 13,13(iH, brs), 10,38(1H, s),
7,92-7,88(1H, my, 7,73(1H, d, J=8, 3Hz), 7,66(1H, d
J=11, 1Hz), 7,53-7,48(2H, m), 7 46-7,36(5H, m),
7,85-7, 31 (1H, m).

84 30 | NMRT(500MHz): 12, 79 (1H, brs), 10,90(iH, s), 7, 95(2H,

d, J=8, 8Hz), 7,86-7,81(3H, m), 7,71(IH, dd, J=8, 8Hz,
2,1Hz), 7,56(1H, dt, J=8,5Hz, 2,6Hz), 7,28(1H, t,
J=55 3Hz).
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30

NMR1 (500MHz) : 13,22 (1H, brs), 10,73 (1H, s), 8,02 (1H,
t, J=8,0Hz), 7,85-7,80(2H, m), 7,76(1H, dd,
J=11,0Hz, 1,8Hz), 7,69(1H, d, J=8,8Hz), 7,56 (1H, dt,
J=8 5Hz, 2 6Hz), 7,27(1H, t, J=bb, 3Hz).

T

35

NMRZ (500MHz) ; 9,05 (iH, s), 8,30(IH, dd, J=8, 8z,
2,4Hz), 8,21(1H, dd, J=9,2Hz, 0,6Hz), 7,87(IH, dd,
J=0, 2Hz, 2,7Hz), 7,26(1H, t, J=8,2Hz), 7,21 (1H, dt,
J=8,3Hz, 2,8Hz), 4,39(2H, t, J=6,3Hz), 3,95(3H, s),
3,10 (2H, t, J=6, 4Hz).

35

NMR2Z (500MHz) © Q,Dd{IH. s), 8,29(1H, dd, J=8, 8Hz,
2,3Hz), 8 21(IH, d, J=8, THz), 8, 20(1H, d, J=9, 3Hz),
7,08 (1H, dt, J=8,6Hz, 2,6Hz), 6,97(1H, dd, J=8,THz,
2,5H2), 4,40(2H, t, J=6,3Hz), 3,95(3H, s), 3, 12(2H,
t, J=6, 4Hz).

37

NNR2 (500WHz) : 9, 00 (1H, s), 8,34(1H, dd, J=8,8Hz,
2, 4Hz), 8,23(I1H, dd, J=8,THz, 0,5Hz), 7,87(IH, dd,
J=9, 1Hz, 2,7Hz), 7,26 (1H, t, J=8, 2Hz), 7,22(1H, dt,
J=8, 3z, 2,8Hz), 4,40(2H, t, J=6, 4Hz), 3,11(2H, t,
J=6, 4Hz).

37

NWRZ (500MHz) : O, 10 (1H, s), 8,34(1H, dd, J=8, 8Hz,

2,3Hz), 8,31(1H, d, J=8, 8Hz), 8 22(IH, dd, J=8, THz,
5 8Hz), 7,08(1H, dt, J=8,6Hz, 2,5Hz), 6, 98(IH, dd,
J=8, 6Hz, 2, 4Hz), 4, 42(2H, t, J=6,3Hz), 3,13(2H, t,

| J=6, 4Hz).

90

39

NNR2 (500MHz) ; 8, 16 (1H, d. J=7,8Hz), 8, 10(2H, d,
J=8, MHz), 7,59(1H, t, J=7,THz), 7,55(IH, d,

J=7, Hz), 7,51(2H, d. J=8,THz), 7,39(IH, t,
J=7,THz), 4,07(2H, s), 3,93(3H, s). 2,44(2H, m),
2,18(2H, m), 2,08(2H, m).

7

NMRT (400MHz) : 13, 21 (IH, brs), 10, 66 (H, s), 7, 99 (TH,
t, J=7,9Hz), 7,85-7,65(6H, m), 7,32(1H, t,
J=55, 4Hz) .

92

30

NMRT (500MHz) : 13, 00 (1, brs), 10,84, (IH, s),
7,83(1H, t, J=8,6Hz), 7.63(IH, dd, J=8, OHz, 2, 1Hz),
7,58 (1H, d, J=13,4Hz), 7,55-7,48(2H, m),
7,43-7,35(3H, m), 7,267, 18 (2H, m).

93

30

NMR1 (500MHz) : 14, 17-11,90(1H, br), 10,39(1H, s),
7,86 (1H, t, J=7,6Hz), 7,74 (1H, d, J=8, 4Hz), 7, 68 (1H,
d, J=10,9Hz), 7,59(1H, dd, J=9,0Hz, 2, 1Hz),
7,53—7,46(2H, m, 7,44-7 35(2H, m), 7,25-7, 18 (2H,
m.
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30

NMR1 (500WHz) ; 14, 02-11, 41(1H, br), 10,67(1H, s),
7,88(2H, d, J=8, 7Hz), 7,67 (2H, d, J=8,THz), 7, 60 (IH,
dd, J=8, 9Hz, 2, 3Hz), 7,53-7,46 (2H, m), 7,42-7, 34 (2H,
my, 7,25-7,17(2H, m.

95

NMR1 (500MHz) ; 13, 11(1H, brs), 11,26 (1H, s), 8,81 (TH,
d, J=2,1Hz), 8,24 (1H, dd, J=8, THz, 2, 1Hz), 8,06 (IH,
d, J=8, THz). 7, 61-7,57(1H, m), 7,50-7,46(2H, m),
7,42-7,33(2H, m), 7,25-7,16 (2H, m).

95

NNR1 (500MHz) ; 13, 12 (1H, brs), 11,08 (1H, s), 8, 78 (iH,
d, J=1,7Hz), 8, 19(1H, dd, J=8, THz, 2,3Hz), 7,99 (TH,
d. J=8,7Hz), 7,54(1H, dd, J=9,0Hz, 2, THz), 7,39 (1H,
dt, J=8, 6Hz, 2,7Hz), 7,31(1H, dd. J=8 6Hz, 5, 6Hz),
7,21-7,10(4H, m), 2, 11(3H, s).

97

NHRZ (400MHzZ) ; 7,97 (2H. d, J=8, 7Hz), 7,66(1H, dd,
J=0, 0Hz, 2.7Hz), 7,51(1H, brs), 7,45-7,38(1H, m),
7,37-7, 1954, m), 7,13(1H, dt, J=7 5Hz, 0,8Hz),
6,01 (1H, d, J=8 OHz), 3,64(3H, s).

98

NNRZ2 (400WHzZ) ; 8, 65-8,50 (1H, m), 7,01-7, 718(2H, m),
7,71-7,58 (2, m), 7,45-7,20(4H, m), 7,613-7,02(1H,
m), 6,92-6,81(1H, m), 3, 67(3H, s).

NNRZ (400MHz): 8,83-8, 69 (1H, m), 8, 36-8, 12(2H, m),
7.58-7.15(6H, m), 7.14-6,96 (1H, m), 6, 95-6,79 (1H,
m), 3,68(3H, s).

37

NWR1 (500MHz) ; 12,95 (1H, s), 8,00(2H, d, J=8, 7Hz),
7.97(H, d, J=7,THz), 7,71 (IH, t, J=7,0Hz), 7,66 (IH,
t, J=7,3Hz), 7,57(2H, d, J=8,7THz), 7.43(1H, t,
J=7,THz), 4,03(2H, ). 2,36(2H, m), 2,12(2H, m),
1,98 (2H, m).

39

NWR2 (500WHz); 8, 15 (2H, d, J=8, 8Hz), 7,97 (IH, d,
J=7,2Hz), 7,48(2H, d, J=8,8Hz), 7, 87(IH, dt,
J=8, 1Hz, 5, 4Hz), 7,30-7,21(1H, m), 4,05(2H, t,
J=6, 4Hz), 3,93(3H, s), 3,19(2H, t, J=6,5Hz).

102

39

NWR2 (500MHz) ; 8,17 (1N, dd, J=8, 2Hz, 5,8Hz),
8,00(2H, d. J=8,8Hz), 7,7(IH, dt, J=8 6Hz, 2,6Hz),
7,48 (2H, d, J=8,8Hz), 6,95(1H, dd, J=8, THz, 2,6Hz),
4,05(2H, t, J=6 4Hz), 3,93(3H, s), 3,16(2H, t,
J=6, 4Hz).
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103

39

MR2 (500MHz) : 8,09 (2H, d, J=8,8Hz), 7,84(1H, dd,
9, 1Hz, 2, 7Hz), 7,48(2H, d, J=8, 8Hz) 7, 24 (1H, dd,

=8, 3Hz, 5, 2Hz), 7,19(1H, dt, J=8, 3Hz, 2,8Hz),

, 04 (2H, t, J=8,4Hz)‘ S,QS(SH, s), 3,14(2H, t,

=6, 5Hz) .

t

104

37

MR2 (500MHz) ; 8,09 (2H, d, J=8,7Hz), 7,98(1H, d,

=g, 1z, 5,5Hz), 7,25(1H, t, J=8,1Hz), 4,07(2H, t,
=6,5Hz), 3,20(2H, t, J=6,5Hz).

37

WR2 (500NHz) ; 8, 18 (1H, dd, J=8, /Hz, 5, 8Hz), 8, 14 (2H,
. J=8 8Hz), 7,52(2H, d, J=8,8Hz), 7,07(IH, dt,
=8, 6Hz, 2,6Hz), 6,96(1H, dd, J=8, THz, 2,4Hz),
L07(2H, t, J=6,4Hz), 3, 17(2H, t, J=6, 4Hz).

106

37

N
J
J
4
J
N
J=7, THz), 7,53(2H, d, J=8,7Hz), 7,638(1H, dt,
J
J
N
d
J
4
N

MR2 (500MHz) : 8, 16 (ZH, d J=8, THz), 7,85(1H, dd,
J=9,2Hz, 2, THz), 7,53(2H, d, d 8, 7Hz), 7,25(1H, dd,
J=8, 4Hz, 5, 2Hz), 7 20 (1H, dt, J=8, 3Hz, 2 THz),
4,06(2H, t, J=6, 382) 3,15(2H, t, J=6, 4Hz) .

107

30

MMRT(SODMHZ). 14 17-11, 94(1H br), 10,45(1H, s),
7,88(1H, t, J=T, QHZ) 7 75 (1H, d, J=8, SHZ) 7,68 (1H,
d, J=10,9Hz), 7 58-1, SQ(ZH m, 7, 48 -1, 40(2H, m,
71, 26-1, EZ(QH m} 7, 20—? 15(1H, m).

30

NWRT (500NHZ) 12, 76 (1, brs), 10,69 (1A, s), 7, 88 (2H,
d, J=8,7Hz), 7,65(2H, d, J=8, THz), 7,58-7,54 (2H, m),
7.46(1H, dt, J=8,5Hz, 2,8Hz), 7,43-7,38(IH, m),
7,22(2H, d, J=7,5Hz), 7,17-7,12(1H, m).

109

NMR1 (500MHz) ; 13,98-12, 05(1H, br), 1?126(1H, s),
8, 79(1H, d, J=1,8Hz), 8,25(1H, dd, J= SFSHZ. E,BHZ),
8 12-8, 07 (1H, brs) 1, 55— 1, 50(2H, m), 7 44 (14, dt,
J= 8, SHZ 2,MHz), 7,42- 7 37(75 m, 7, 22-7,18 (2H, m),
7, 37 7, 11( H, m).

110

39

NWRZ (400WHz) - 8, 13(1H, d, J=2, 2Hz), 8,09 (zH, d,
J=8,8Hz), 7,48(2H, d. J=8,7Hz), 7,45(1H, dd,
J=B, 1Hz, 2,4Hz). 7,21(1H, d, J=8,2Hz), 4, 03(2H, t,
J=6.2Hz), 3,93(3H, s), 3,13(2H, t. J=6, 4Hz).

111

37

NWRT (400NHz) - 13, 22-12, 71 (1R, br), 7,99 (2H, d,
J=8, THz), 7,90(1H, d, J=2,3Hz), 7,62(1H, dd,

J=8, 1z, 2,3Hz), 7,56(2H, d, J=8, THz), 7,45(IH, d,
J=8, 2Hz), 4,03 (2K, t, J=6,2H2), 3, 14(2H, t,

J=6, 4Hz)

-136-




40251

112

39

NMRT (400MHz) : 8,01 (2H, d, J=8,8Hz), 7 97(IH, dd,
J=7,8Hz, 1,1Hz), 7,72(1H, dd, J=8,0Hz, 1,2Hz),
7,60 (2H, d, J=8, 8Hz), 7,45(1H, t, J=7, 9Hz), 4,07(2H,
t, J=6,4Hz), 3,87(3H, s), 3, 20(2H, t, J=6, d4Hz).

113

37

NNRT (400MHz) : 12,96 (1H, brs), 8,03-7,94(3H, m),
7,72(1H, dd, J=8,OHz, 1,2Hz), 7,56(2H, d, J=8, THz),
7,45(1H, t. J=7 0Hz), 4,06 (2H, t, J=6,4Hz), 3,20 (2H,
t, J=6, 4Hz).

114

30

NMR1 (500MHz) ; 12, 75 (1H, brs), 10,68 (1H, s), 7,92 (2H,
br d, J=8,7Hz), 7,87(2H, br d, J=8,T7Hz),
7.42-7,38(2H, m), 7,27(1H, dt, J=0,9Hz, 7, 5Hz),
7,03(1H, d, J=7, 8Hz), 2,19-2,13(1H, m), 0,93-0, 90
(2H, m), 0,71-0,68(2H, m).

115

30

NMR2 (500MHz); 8,75(1H, t, J=7,5Hz). 8, 29(IH, d,
J=3, 2Hz), 7,99(1H, d, J=9;2Hz)i 7,87 (1H, dd,
J=1,7Hz, 11,4Hz), 7,63(1H, dd, J=0, 8Hz, 7, 6Hz),
7,43 (1H, dt, J=1,0Hz, 7,6Hz), 7,30(1H, t, J=7,5Hz),
7,07(1H, d, J=7 9Hz), 2,31-2,26(1H, m),
1,10-1,06(2H, m), 0,85-0,82(2H, m).

116

NNR2 (400MHz) : 8,07-8, 10(2H, m), 7,97 (1H, d,
J=1,3Hz). 7,47-7,51(2H, m), 7,30(1H, dd, J=7, THz,
1,3Hz), 7,15(1H, d, J=7,THz), 4,02(1H, t, J=6,2Hz),
3,93(3H, ), 3,11(1H, t, J=6,2Hz). 2,40(3H, s).

(Al

37

NMR1 (500MHz) ; 13, 13-12,65(1H, br), 7,97(2H, d,
J=10, THz), 7,83 (1H, d, J=9,2Hz), 7,55(2H, d,
J=10, 8Hz), 7,42(1H, d, J=9,5Hz), 7,80(1H, t,
J=9, 6Hz), 4,02(2H, t, J=8 OHz), 3,06(2H, t,
J=8, 1Hz), 2,33(3H, s).

118

NMR2 (500MHz) ; 8,09 (2H, d, J=11,0Hz), 8,04 (1H, d,

8,9Hz), 7,50(2H, d, J=11,0Hz), 7,36(1H, d,
,THz), 7,30(1H, t, J=9,6Hz), 4,04(2H, t,
L9Hz), 3,93(3H, s), 3,09(2H, t, J=8, IHz),

L 36 (3H, s).

P

95

5(1H, dd, J=1,0 Hz, 2, 1Hz), 8,36-8,30(2H, m),
43 (1H, dd, J=1,3Hz, 7,6Hz), 7,38(IH, dt, J=1,3Hz,

b

,6Hz), 7,24 (1H, dt, J=1,0Hz, 7,6Hz), 7,02(1H, br d,
=7, 8Hz), 2,22-2,15(1H, m), 0,93-0,88(2H, m),

J
J=8
J=7
2,3
NMRT (400MHz) . 13,70-12, 20(1H, br), 11,20(1H, s),
8,8
1,4
1
J
0,71-0,67(2H, m).
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120

35

NWR2 (400WHz) : 9, 04 (1H, brs), 8,33-8,27(1H, m).
8,24-8, 13(3H, m), 7,49-7,44(1H, m), 7,23(1H, d,
J=8, 1Hz), 4,38(2H, t, J=6,6Hz), 3,95(3H, ),
3,10 (2H, t, J=6,4Hz).

121

NNR1 (400WHz) ; 12,93 (1, brs), 7,99-7,96(2H, m),
7.77(H, d, J=1,4Hz), 7,57-7,53(2H, m), 7,36 (1H, dd,
J=7, THz, 1,4Hz), 7,27(1H, d. J=7,THz), 3,99 (2H, t,
J=6, 2Hz), 3,09 (2H, t. J=6,2Hz), 2, 36(3H, s).

122

30

NMR1 (500MHz) ; 13, 08 (1H, brs), 11,05(1H, s), 7,91 (TH,
t, J=8 6Hz), 7,84(1H, dd, J=8,7Hz, 5, 3Hz),
7,79-7,71(2H, m), 7,60-7,53(2H, m), 7,28(1H, t,
J=55, 2Hz).

123

35

NMR2 (400MHz) : 9, 05 (1H, brd, J=2, 2Hz). 8,30(1H, dd,
J=8, 8Hz, 2,4Hz), 8,21(1H, brd, J=8,8Hz), 8, 14(IH,
brd, J= 7, 882) 7.58(1H, dd, J=7,69Hz, 1, 2Hz),
7,36 (1H, t J=7, 9Hz), 4,40 (2H, t, J=6, SHZ) 3,95 (3H,
s) 3,22 (2H, t, J=6, 4Hz).

124

37

NHRT (400WHz) - 13, 20 (1, brs), 8,87(IH, brd,
J=2,3Hz), 8, 30(1H, dd, J=8, THz, 2,4Hz), 8, 12(1H,
brd, J=8, 7Hz), 804 (1H, brd, J=7,8Hz), 7,75 (1H, dd,
J=8, OHz, 1,2Hz), 7,48(1H, t. J=7,9Hz), 4,33(2H, t,
J=6, THz), 3,18(2H, t, J=6, 4Hz).

125

39

NﬂRQ(SUQﬁHZ} 8, 17(1H, dd, J=8, 7Hz, 5, 8Hz), 7, 99 (1H,
t, J=8,3Hz), 7, 27(2H d, J=7, QHZ) 7,07 (1H, dt
J=8, SHZ 2, ﬁﬂz) 6,96 (1H, dﬂ J=8, THz, 2,5Hz),
4,424, q, J=7, 2323 4,03(2H, t, J“S 4HZ) 3, 16 (2H,
t, J=6, 4Hz), i 40 (3H, t, J=7 1Hz).

126

39

NHR2 (500MHz) ; 8, 17 (1H, dd, J= 8 THz, 5,8Hz). 7,89 (1H,
d. J=8, 3Hz). 7,85(1H, d, J=10,8Hz), 7,47(IH, t,
J=8, 0Hz), 7,07(1H, dt, J=8,6Hz, 2 6Hz), 6 96 (1H, dd,
J=8,8Hz, 2,5Hz), 4, 4(2H, a, J=7,2Hz), 3,96 (2H, t,
J=6,3Hz), 3, 18(2H, t, J=6,4Hz), 1, 41(3H, t,

J=7, 1Hz) .

127

NMR2: 9, 04 (1H, brs), 8,33-8 27 (1H, m), 8, 24-8, 13 (2H,
my, 7,49-7, 44 (1H, m), 7,23 (1H, d, J=8, 1Hz), 4, 38(2H,
t, J=6,6Hz), 3,95(3H ), 3, 10(2H, t, J=6,4Hz).

128

37

NMR1 (400MHz) : 13,30 (1H, brs) 8,96 (1H, d, J 2, 3Hz),
8,30 (1H, dd, J=8,7Hz, 2,2Hz), 8 11(1H, d, J-S THz),
7,96 (1H, brs), 7 65 (1H, brd, J~8 1Hz), 7, 47(1H, d,
J=8, 1Hz), 4, 20(2H, t, J= 6, 2Hz), 3,12(2H, t,

J=6, 3Hz).
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37

NMR1 (400MHz) : 13, 71-12,56(1H, br), 8,01(iH, dd,
J=8, 6z, 6,0Hz), 7,88(1H, m), 7,39(2H, m), 7,25(2H,
m), 4, 03(2H, t, J=6,2Hz), 3,16(2H, t, J=6,0Hz).

130

37

NNR1 (400MHZ) ; 13,82-12, 83 (1H, br), 7,99 (1H, dd,
J=8,6Hz, 6, 0Hz), 7,84(1H, d, J=9,0Hz2), 7,76(IH, d,
J=10, 4Hz), 7,62(1H, t, J=7,8Hz), 7,29(IH, d,

J=9 THz), 7,24(1H, t, J=8,8Hz), 3,95(2H, t,

J=6, 2Hz), 3,18(2H, t, J=6,4Hz).

131

39

NWR2 (500MHz) ; 8,00 (1, d, J=8,4Hz), 7,98 (IH, t,
J=8, 1Hz), 7,37(1H, dd, J=8, 4Hz, 2, 1Hz), 7,26 (3H, m),
4,40 (2H, q, J=7,2Hz), 4,08(2H, t, J=6, 4Hz), 3, 15 (2H,
t, J=6,4Hz), 1,40(3H, t, J=7, 2Hz).

132

39

NNRZ (500MHz) ; 8,00 (1, d, J=8,4Hz), 7,90(1H, dd,
J=8 3Hz, 1.7Hz), 7.85(IH, dd, J=10,8Hz, 1,8Hz),
7,46 (TH, t, J=8, OHz), 7,36(1H, dd. J=8,4Hz, 2,1Hz),
7,27(1H, d, J=2, OHz), 4,40 (2H, q, J=7, 1Hz), 3,95 (2H,
t, J=6,3Hz), 3,16(2H, t, J=6,4Hz), 1,41 (3H, t.
J=7, 2Hz) .

133

37

NMR1 (400MHZ) : 13,66-12, 67 (1H, br), 7,95(IH, d,
J=8, 4Hz), 7,89(1H, t, J=8,5Hz), 7,53(IH, d,
J=2,0Hz), 7,47(IH, dd, J=8,4Hz, 2,2Hz), 7, 44(1H,
m). 7,38(1H, dd, J=8 5Hz, 2,0Hz), 4,603 (2H, t,
J=6, 3Hz), 3,15(2H, t, J=6, 3Hz).

134

37

NWR1 (400NHz) ; 18, 77-12, 80 (1H, bry, 7,93 (IH, d,
J=8, 3Hz), 7,84 (1H, dd, J=8, 3Hz, 1,6Hz), 7,77 (IH, dd,
J=10, 8Hz. 1,6Hz), 7,63 (1H, t, J=7,9Hz), 7,54(1H, d,
J=2, 0Hz), 7,48(1H, dd, J=8, 4Hz, 2, 1Hz), 3,95(2H, t,
J=6, 6Hz), 3, 17(2H, t, J=6, 4Hz).

39

NWR2 (500MHz) ; 7, 60 (1H, dd, J=6, 9Hz, 1, 3Hz), 7,86 (1H,
dd, J=10 OHz, 1,8Hz). 7,84(1H, dd, J=10, 1Hz, 2, TH2),
7,4T(HH, t, J=8,0Hz), 7,25(1H, dd, 8,4Hz, 5, 2Hz),

7,20(1H, dd, J=8, 4Hz, 2,8Hz), 4, 40(2H, q, J=7,2H2),
3,95(2H, t, J=6,3Hz), 3,16(2H, t, J=6, 4Hz), 1,41 (3H,
t, J=7, 2H2).

317

NWR1 (400MHz) ; 7,84 (1H. d, J=8,8Hz), 7,77(IH, d,
J=8 2Hz), 7,64(2H, m), 7,45(2H, m). 3, 95(2H, t,
J=6,2Hz), 3,15(2H, t, J=6,6Hz).

137

NMR1 (500MHz) ; 12,92 (1H, s), 9,85(1H, s), 8 22(1H, d,
J=8, OHz), 7,65-7,57(2H, m), 7,56-7,53(2H, m),
7,52-7,47(1H, m), 7,45(1H, t, J=7,2Hz), 3,88(3H, s).
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138

NMR2 (500MHz) : 13, 54-12, 92 (1, br), 11,64(1H, s),
8,96-8, 78 (2H, m), 8,36(1H, dd, J=10,9Hz, 2,8Hz),
8,33-8,18(2H, m), 7,84(1H, dd, J=0,8Hz, 6, 0Hz).

NMR2 (500MHz) : 7,55-7,43(5H, m), 7,28-7,23(2H, m),
4,12-4,02(2H, m), 2,46-2 31(6H, m).

140

NMR2 (500HHZ) : 7,69 (1H, d, J=2,5Hz), 7,28~7,23(iH,
m). 6 67(1H, d, J=9,0Hz), 4, 70(IH, brs),
3,44-3,34(2H, m), 2,71-2,55(2H, m).

141

NMR2 (400MHz) : 7,75(1H, d, J=2,4Hz), 7,14(1H, dd,
J=8 3Hz, 2, 4Hz), 6,71 (1H, d, J=8,3Hz), 4,19-4, 04 (2H,
m). 4,01-3,85 (1H, m, 3,75-3,58(1H, m),
3,29-3,04 (2H, m), 2,49-2, 28(2H, m), 2, 13-2, 00 (1H,
m)

142

NNRZ (400MHz) ; 8, 00 (1, s). 7,81 (2H, d, J=8,0Hz),
7,39 (2H, d, J=8,0Hz), 7,18(1H, dd, J=8, 4Hz, 2,4Hz),
6,86 (1H, d, J=8,4Hz), 4,68(1H, d, J=10, 0Hz),
4,34-3, 94 (2H, m), 3,86-3, 68 (1H, m), 3,32-3,07(IH,
m, 2,94-2. 68 (1H, m), 2,48 (3H, m). 2,37-2, 17 (1H, m),
0,91(SH, s), 0,14(3H, s), 0,07(3H, s).

143

NMRZ (400MHz) : 7,79 (1H, d, J=2,4Hz), 7,09(1H, dd,
J=8, 4Hz, 2, 4Hz), 6,64(1H, d. J=8,4Hz), 4,23(IH. d,
J=10, 0Hz), 3,91(IH, dt, J=10,0Hz, 2, 4Hz),
3,88-3,83(1H, m), 3.75-3,53(1H, m), 3,29-3,26(1H,
m), 8,16-2,98 (1H, m), 2,46-2, 16 (2H, m), 0,83 (SH, s),
~0,03(1H, ), -0, 12(1H, s).

144

NMRZ2 (500MHz) : 7,91-7 81 (1H, m), 7,62-7,33(2H, m),
3,94-3,67(2H, m), 2,73-2,55(2H, m), 1,60~-1, 31 (9H,
m.

145

NMRZ (400MHz) . 7,56 (1H, d. J=2,4Hz), 7,13(1H, dd,
J=8 4Hz, 2.4Hz), 6,71(1H, d, J=8,4Hz), 4,56(1H,
brs), 3,69(1H, brs), 3,21(1H, ddd, J=13, 6Hz, 7, 6Hz,
4,0Hz), 3,10(1H, ddd. J=13, 2Hz, 9, 2Hz, 3,2H2),
2,56 (1H, dddd, J=30,8Hz, 14,4Hz, 9,2Hz, 4,0Hz),
2,27(1H, dddd, J=27,0Hz, 14, 4Hz, 7,2Hz, 3, 6Hz),
1,69-1, 63 (3H, m).

146

NMR2 (400MHz) : 7, 96~7,84 (1H, m), 7,39-6,97(2H, m),
4,50-4, 10(1H, m), 4,03-3,59(2H, m), 3,56-3, 35(1H,
m), 3,21-2,84(1H, m), 2,75-1, 72(3H, m),
1,661, 16 (9H, m).
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147 NMR2 (400MHz) : 7,56-7,51(2H, m), 7,45(1H, d,
J=2,4Hz), 7,41-7,37(1H, m), 7,37-7,33(1H m),
7,21(2H, d, J=8, OHz), 3. 76 (2H, t, J=6, 2Hz), 2,92 (2H,
t, J=7,2Hz), 2,40(3H, ), 2,14-2,02(2H, m), 1,73 (2H,
tt, J=6,0Hz, 6,0Hz), 1,67-1,63(2H, m), 1,38(2H, tq,
J=7 2Hz, 7.2Hz), 0,96(3H, t. J=7, 2Hz).

148 150 | NMR2 (400MHz) ; 7,96-7,84 (1H, m), 7,39-6,97(2H, m),
4,50-4, 10 (1H, m), 4,03-3,59(2H, m), 3,56-3, 35 (1H,
my, 3,21-2,84(1H, m), 2,75-1,72(3H, m),
1,66-1,16(9H, m). o |

749 | 154 | NWRZ(400MHz): 8,03-7, 93 (TH, m), 7,90-7 70 (2H, m),
7,63~7,46 (2H, m), 7,43-7,29(1H, m), 7,25-7,01(1H,
m), 5, 06-4,65(1H, m), 4, 60-4,06(2H, m),
3,86-3, 44 (1H, m), 3§21~2,88(¥H, m), 2,90-2, 43 (1H,
m), 2,38-1,93(1H, m), 1,67-1,18(9H, m).

150 NMR2 (400MHz) : 7,96~7, 84 (1H, m), 7}39--6, 97 (2H, m),
4,50-4, 10(1H, m). 4,03-3 59(2H, m), 3,56-3,35(1H,
m), 3,21-2,84(1H, m), 2,75-1,72(3H, m),
1,66-1,16(9H, m). "

151 NMR2 (400MHz) ; 7,75(1H, d. J=2,4Hz), 7 14(1H, dd,
J=8, 3Hz, 2, 4Hz). 6, 71(IH, d, J=8, 3Hz), 4, 19-4,04 (2H,
m), 4,01-3,85 (1H, m), 3,75-3,58(1H, m),
3,29-3,04 (2H, m), 2,49-2,28(2H, m), 2,13-2, 00 (1H,
m.

152 NMR1 (500MHz) ; 7, 64(1H, d, J=2, 4Hz), 7,40-5,60 (6H,
m), 3,88-3,71(2H, m), 3,22(1H, d, J=13, 5Hz),
2,902, 71 (1H, m), 2,49-2 27(1H, m), 2,26-2, 10 (1H,
m).

153 NMR2 (400MHz) . 8,03-7,93(1H, m), 7,90-7,70(2H, m),
7,63-7,46(2H, m), 7,43-7,29C1H, m), 7, 25-7, 01 (1H,
m), 5 06-4,65(1H, m), 4, 60-4,06(2H, m),
3,86-3,44 (1H, m), 3,21-2,91(1H, m), 2,6 90-2, 43 (1H,
m, 2,38-1,93(1H, m), 1,671, 18(SH, m).

154 NMRZ (400MHz) : 8,03-7,93(1H, m), 7,80-7,70(2H, m),

7,63-7,46(2H, m), 7,43-7,29(1H, m), 7, 25-7,01(IH,
m), 5,06-4,65(1H, m), 4,660-4, 06(2H, m),
3,86-3, 44 (1H, m), 3,21-2,91(1H, m), 2,90-2 43 (IH,
m), 2,38-1,93(1H, m), 1,67-1,18(9H, m).
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155

NMR2 (500MHz) ; 7,88-7,80(3H, m), 7,60-7,56(2H, m),
7,16 (14, dd, J=8, 3Hz, 2 5Hz), 6, 72(1H, d, J=8,3Hz),
5 14(1H, d, J=11,9Hz), 4, 66-4,58(1H, m), 3,93 (IH,
brs), 3,73(1H, d, J=5 9Hz), 3,34-3,24(1H, m),
3,16-3,07(1H, m), 2,60-2,28(2H, m).

156

NNRZ (500MHz) : 7, 88-7, 80 (3H, m), 7, 607,56 (2H, m),
7,16 (1H, dd, J=8,3Hz, 2,5Hz), 6,72(1H, d. J=8,3Hz),
5, 14(1H, d, J=11,9Hz), 4,66-4,58 (1, m), 3,93 (TH,
brs), 3,73(1H, d, J=5,9Hz), 3,34-3, 24(1H, m),
3,16-3,07(1H, m), 2 60-2 28 (2H, m).

157

NMRZ (500NMHz) : 7,95-7, 19 (1H, m), 7,69-7 50 (2H, m).

7,40-7, 14(6H, m), 7,10-6,94(3H, m), 5,606-3, 78 (5H,

m, 3,48(1H, s), 3,152, 72(3H, m), 2,61-1,90 (5H, m),
1, 65-1,29 (9H, m).

158

NNR2 (500MHz) ; 7, 95-7, 81 (1A, m), 7,66-7,51(2H, m),
7,37-6,93(9H, m), 5, 10-4,84(1H, m), 4,75-3, 70 (4H,
m). 3,61-3,48(1H, m), 3,15-2,81(3H, m),
2,55-1,90(5H, m), 1,65-1,20 (9H, m).

159

NNRZ (500MHz) : 7,68 (2H, d, J=8,0Hz), 7,59-7,53 (TH,
m, 7,33(2H, d, J=8 0Hz), 7,20 (1H, dd, J=8,5Hz,
2,5Hz), 6,80 (1H, s), 3,92-3,62(2H, m),

3,44-3 02(1H, m), 2,81-2,52(1H, m), 2,46 (3H, s),
2,42-2,26 (1H, m).

160

NNRZ2 (500MHz) ; 7,32(1H, d, J=2,5Hz), 7, 15(IH, dd,
J=8,3Hz, 2,5Hz), 6,72(iH, d, J=8,3Hz), 3,70(IH,
brs), 3,60 (1H, brs), 3,30-3,22(1H, m), 3, 15-3, 08 (1H,
my, 2,73-2,59(1H, m), 2,21-2, 11 (1H, m).

161

NWR2 (500MHz) ; 7,95-7, 19 (1H, m). 7,69-7,50 (20, m),
7.40-7,14(6H, m), 7,106, 94 (3H, m), 5,05-3, 78 (5H,
m. 3,48 (1H, s), 3,15-2,72(3H, m), 2,61-1,90(5H, m),
1,65-1,29(9H, m).

162

NMRZ (5008Hz) ; 7,957, 81(iH, m), 7,66-7,51(2H, m),
7,37-6, 93 (9H, m), 5 10-4 84(1H, m), 4,75-3,70 (4H,
my, 3,61-3,48(1H, m), 3,15-2,81(3H, m),

2. 55-1.90(5H, m), 1,65-1,20(9H, m).

NNRZ (400WHz) : 9, 60-9, 40 (1H, brs), 8, 70-8, 60(IH, m),
8 54 (1H, t, J=8, 1Hz), 7,90-7,72(2H, m), 7,72(1H, dd,
J=11,6Hz, 1,8Hz), 7,61(IH, dd, J=9, OHz, 2, THz),
7,58-7, 45 (2H, m), 7,37-7,20(2H, m), 3,90(3H, s).
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164 NWRZ (400MHz) : 8, 82 (1H, d, J=5,6Hz), 8,40(1H, t
J=7,9Hz), 8,12-7,39(9H, m).

165 NMRZ (500WHz) ; 7, 74-7,68 (1, m), 7,61 (2H, 4,
J=8,3Hz), 7.48-7.19(5H, m), 7,13(1H, dd, J=8,3Hz,
2,5H2), 6,99(2H, dd, J=5,0Hz, 2, 2Hz), 6,68(1H, d,
J=8,3Hz), 4,98(IH, d, J=0,2Hz), 4 67(1H, d,
J=11, THz), 4,29(1H, dd, J=11,7Hz, 1,7TH2),
4,22-4,08 (1, m), 3,66(IH, d, J=6,1Hz), 3, 41(1H,
brs), 3,28-3, 15(1H, m), 3,12-2,81(3H, m), 2,41(3H,
s), 2,32-2,05(2H, m).

166 NMRZ (400MHz) ; 7,65 (2H, d, J=8,0Hz), 7,50(1H, d
J=2, 4Hz), 7,31(2H, d. J=8,0Hz), 7,27(IH, dd,
J=8, 4Hz, 2,4Hz), 7,13 (1H, d. J=8,4Hz), 4, 44-4 27(1H,
m). 3,48-3 32(1H, m), 2,95-2,85(1H, m),
2,70-2,49 (1H, m), 2,45(3H, s), 2,38-2 19(2H, m).

167 NNRZ (400NHz) ; 7,49-7,43(2H, m), 7,417, 36 (1H, m),
7,35-7,20(1H, m), 7,23-7,15(3H, m), 5 38(IH, s),
4,.87(1H, s), 4 04-3,82(2H, m), 2, 41 (3H, s), 2, 28 (2H,
tt, J=13,2Hz, 5, 6Hz).

168 NMR2 (400MHz) : 8, 00 (1H, s), 7,80(2H, d, J=8,0Hz),
7,40 (2H, d, J=8,0Hz), 7,19(1H, dd, J=8,4Hz, 2,4Hz),
6,886, 74 (1H, m), 4,284, 13(3H, m), 3,54 (1H, brs),
3,31-3, 13(1H, m), 2,93-2,70(1H, m), 2, 49(3H, ),
2,40-2, 24 (1H, m), 2,20-2, 08 (1H, m).

169 NMR2 (400MHz) ; 8,087 89 (1H, m), 7,81 (2H, d.
J=8 OHz), 7,49(2H, d, J=8,0Hz), 7,18(IH, dd,
J=8, 4Hz, 2, 4Hz), 7,006, 74 (1H, m), 4,37-3, 98 (1H, m),
3,33-3,02(1H, m), 3,02-2,73(1H, m), 2,73-2,56(1H,
m), 2,49(3H, s), 2,34-2, 12(1H, m), 1,80(3H, s).

170 NNMRZ (400MHz) : 7,85 (1H, brs), 7,38-6,99 (2H, m),
4,81-4,63(1H, m), 4, 63-4 45(1H, m), 4, 40-3, 86 (1H,
m), 3,19-2,33(4H, m), 2,33-1,81(IH, m),

| 1,57-1,26(9H, m).
171 NHRZ (400MHz) ; 8, 54-8, 41 (1H, m), 8,19(1H, d,

J=1,0Hz), 8 07(1H, d, J=7 8Hz), 7,97-7,89(I1H, m),
7,87(H, d, J=2,4Hz), 7,687, 45(3H, m),
7,44=7,24(1H, m), 7,24-6,70(6H, m), 5, 40-5 00 (IH,
m, 4,75-3,34(5H, m), 3,28-1,78(5H, m),
1,67-1,17(9H, m).
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172

NNR2 (400MHz) : 8,51-8, 41(1H, m), 8, 14(1H, dd,
J=7,4Hz, 1,0Hz), 8, 04(1H, d, J=8, 2Hz), 7,94-7, 85 (2H,
m), 7,64-7 53(2H, m), 7,52-7 44(1H, m),
7,36-7,23(1H, m), 7,116, 93(4H, m), 6,91-6,77(2H,
m), 5,35-5 05(1H, m), 4,74-3,29(5H, m),
3,18-1,96 (5H, m), 1,66-1,13(SH, m).

173

165

NMR2 (400MHZ) ; 8, 51-8, 43 (1H, m). 8, 19 (1H, dd,
J=7,4Hz, 1.2Hz), 8,05(IH, d, J=8, 3Hz), 7,95-7, 88 (IH,
m, 7,71(1H, d, J=2,4Hz), 7,64-7,55(2H, m),
7,54-7,47(1H, m), 7,12(1H, dd, J= 8,3Hz, 2,5Hz),
7,10-6, 98 (3H, m), 6,856, 78(2H, m), 6, 66(1H, d,
J=8, 3Hz), 5 20(iH, d. J=9,0Hz), 4,70(IH, d,
J=11,6Hz), 4,25-4,06(2H, m), 3, 74-3 56 (1H, m),
3,50-3,34(1H, m). 3,28-3,15(1H, m), 3,08-2,95(1H,
m), 2,91-2,75(2H, m), 2,26-2,06(2H, m).

174

NNRZ (400WHz) : 8, 51-8, 43(1H. m). 8 11(1H, dd,

J=7, 3Hz, 1,2Hz), 8,03(IH, d, J=8, 2Hz), 7,94-7 86 (IH,
m), 7,73(1H, d. J=2.5Hz), 7,64-7,55(2H, m),
7,51-7,43(1H, m), 7,12(1H, dd. J= 8 3Hz, 2,5Hz),
7,10-6,98(3H, m), 6, 91-6,84(2H, m), 6, 66(1H, d,
J=8, 3Hz), 5,87(1H, d, J=9 OHz), 4,57(IH, d,
J=11,6Hz), 4,32-4,23(1H, m), 4,17-4,05(1H, m),
3,83-3, 24 (2H, m), 3,24-3, 11(1H, m), 3,09-2, 94 (1H,
m), 2,93-2,78(2H, m), 2,27-2, 08(2H, m).

175

NWRZ (400WHz) . 7,75 (1H, d. J=2,4Hz), 7, 14(IH, dd,
J=8, 3Hz, 2 4Hz). 6,71(1H, d, J=8,3Hz), 4, 19-3, 44 (4H,
m). 3,29-3 02(2H, m), 2 51-1,82(3H, m).

176

NMRT (500MHz) ; 7,61 (1H, d, J=2,5Hz), 7,11(1H, dd,
J=8, 3Hz, 2,5Hz), 6,86 (1H, d, J=8,3Hz), 5, 75-5, 20 (1H,
m), 4,06-3,27(4H, m), 3,19(1H, d, J=14, 3H2),
2,79-2 68(1H, m), 2,67-2,01(3H, m).

177

NNR2 (500WHz) ; 7,81 (1H, d, J=2,0Hz), 7,12(1H, dd,
J=6, 8Hz, 2,0Hz), 6,67(1H, d, J=6,8Hz), 4, 17(IH,
brs), 3,73-3,54(2H, m), 3,54-3,43(1H, m),
3,32-3,17(1H, m), 3,08-2 98(1H, m), 2,672, 57(1H,
m). 2,56-2,36(1H, m), 2,32-2,18(2H, m),
2,15-2, 06 (1H, m).
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178

NMRZ (500MHz) : 7,02(1H, d, J=2,5Hz), 7,10(1H, dd,
J=8, 0Hz, 2,5Hz), 6,64(1H, d, J=8,0Hz), 5 3T(IH, s),
3,73-3, 64 (1H, m), 3,59(1H, d, J=6, 5Hz),
3,42-3,28 (1H, m), 8,27-3, 17(1H, m), 3,00(1H, t,
J=13, 0Hz), 2, 58-2,34(2H, m), 2,32-2,12(2H, m),
0,91(9H, m), 0,032(3H, s), 0,027 (3H, s).

179

NNR2 (500WHz) : 8,06-7,92(1H, m), 7,82(2H, d,
J=8,0Hz), 7.41(2H, d, J=8 0Hz), 7,23(IH, dd,
J=8,5Hz, 2,0Hz), 6, 88(1H, d, J=8, 5Hz), 4,23(IH, d,
J=8, 0Hz), 4, 00(2H, s), 3,31-3, 24(1H, m), 3, 20(1H, t,
J=14,0Hz), 2,86-2,65(1H, m), 2,49 (3H, s),
2,43-2,16 (1H, m).

NNR2 (500MHz) : 8, 03 (1H. d, J=2,6Hz), 7,81(2H, d,
J=8 5Hz), 7.42(2H, d. J=8,0Hz), 7, 17(IH, dd,
J=8,5Hz, 2,5Hz), 6, 70(1H, d, J=8,5Hz), 5, 88(IH, s),
5,01 (1H, dd, J=6,5Hz, 6,5Hz), 4,20 (1H, d, J=15, OHz),
4,07(1H, dd, J=10,0Hz, 6,0Hz), 3,97(IH, dd,
J=15,0Hz, 7,0Hz), 3,21(1H, t, J=9,0Hz),

3,00-2, T1(1H, m), 2,50(3H, s), 2,40-2 24(1H, m),
1,14 (9H, m).

181

NMR2 (500MHz) ;. 7, T8 (1H, d, J=2,0Hz), 7,12(1H, dd,
J=8,5Hz, 2,0Hz), 6,67(1H, d, J=8, OHz), 4,63 (1H, s),
4,51-4 08 (1H, m), 4,02(1H, dd, J=14,0Hz, 6, bHz),
3,69 (2H, dd, J=14,0Hz, 5,5Hz), 3,29-3, 16 (1H, m),
3,05(1H, d, J=12,2Hz), 2,56-2, 14 (2H, m). 1,38(9H,
s).

NMR2 (500NHz) ; §,00-7, 30(5H, m), 7,28-6,43(5H, m),
5,30-4, 52 (3H, m), 4,32-1,97(8H, m), 1,52-1,33(9H,
m .

183

NWR2 (500NHz) ; 7,56-7,41(1H, m), 7,39-6, 94 (2H, m),
4,32-2,09 (6H, m), 1,65-1,20(9H, m).

184

183

T NMR2 (5008Hz) ; 7, 55-7,41(1H, m), 7,39-6,94(2H, m),

4,32-2,09(6H, m), 1,665-1,20(9H, m).

185

NMR2 (500MHz) ; 8, 05-6,95(3H, m), 4,50-4, 16 (1H, m),
3,17-2,37(3H, m), 2,30-2, 11(1H, m), 1, 85-1,20(12H,
m).

185

NMR2 (500MHz) ; 8, 05-6, 95 (3H, m), 4,50-4, 16(TH, m),
3,17-2,37(3H, m), 2,30-2, 11({H, m), 1,85-1,20(12H,
m .
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187

NNRZ (500WHz) : 7,58 (1H, d. J=2,5Hz), 7,13(1H, dd.
J=8, 5Hz, 2,5Hz), 6,72(1H, d, J=8,5Hz), 4,55(1H,
brs), 3,68(1H, brs), 3, 21(1H, ddd, J=13, 5Hz, 7, OHz,
4.0Hz), 3,10(1H, ddd, J=13 5Hz, 9,0Hz, 3,0Hz),
2,57(1H, dddd, J=30,5Hz, 14, 5Hz, 9,0Hz, 4, 0H2),

2 27(1H, dddd, J=27 5Hz, 14,5Hz, 7,5Hz, 3,5Hz),

1, 69-1, 63 (3H, m).

188

187

NMRZ (500MHz) ; 7,58 (1, d, J=2,5Hz), 7,13(1H, dd,
J=8,5Hz, 2,5Hz), 6,72(1H, d, J=8,5Hz), 4,55(IH,
brs), 3,68(1H, brs), 3,21(1H, ddd, J=13,5Hz, 7, OHz,
4, OHz), 3,10(1H, ddd, J=13,5Hz, 9,0Hz, 3, 0Hz),
2,57(1H, dddd, J=30,5Hz, 14.5Hz, 9,0Hz, 4,OHz),
2,27(1H, dddd, J=27,5Hz, 14.5Hz, 7,5Hz, 3,5Hz),
1,69-1,63(3H, m).

NMRZ (500NHZ) : 8, 80-8, 60 (1H, m), 8,21-7,90 (2H, m),
7.80-7,52 (5H, m), 7,50-7,35 (1H, m), 7,20-7,13 (1H,
m). 6,73-6,60 (1H, m), 5, 185,02 (1H, m), 3,70-3, 60
(0,7H, m), 3.35-3,07 (2H, m), 2,90-2,60 (1H, m),
2,58-2,20 (1,3H, m).

190

NMR2 (400 MHz): 7,68-7,66(2H, m), 7,56 (1H, brs),
7,33(2H, d, J=8,0Hz), 7,20(1H, dd, J=8, 4Hz, 2, 4Hz),
6,82 (IH, brs), 4,74-4 68(1H, m), 3,78(1H, brs),
3,27(tH, brs), 2,62(1H, brs), 2,49(3H, s), 2,32(IH,
brs).

161

NWR2 (400 WHz): 7,33 (1H, d, J=2,4Hz), 7,15(1H, dd,
J=8, 3Hz, 2, 4Hz), 6, 72(1H, d, J=8,3Hz), 4, 70-4,63 (IH,
m, 3,70(1H, brs), 3,63-3,69(1H, m), 3.28-3, 21 (IH,
m, 3,18-3,05(1H, m), 2, 71-2,55(1H, m),
2,17-2,06 (1H, m).

192

NMR2 (400MHz) ; 8, 48-8,22(3H, m), 8,04-7, 94 (1H, m),
7,84-7,72(1H, m), 7,65-7,56(3H, m), 7,27-7,28(IH.
m, 7,16=7,13(1H, m), 6,64-6,61(1H, m), 5, 45(1H,
brs), 5,27-4,67(2H, m), 3,22-2,85(2H, m),
2,35-1,98(1H, m).

193

192

NMR2 (400MHz) . 8,75-8,68(1H, m), 8 43(IH, brs),
8,24-3, 10(1H, m), 7,92-7 85(1H, m), 7§64ﬂ7}80(3ﬁv
m), 7,20-7, 10(2H, m), 6,67-6,60(1H, m),
5,30-4,75(2H, m), 4, 12(1H, brs), 3,15-2,90(2H, m),
2, 17(1H, brs).
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192

NMRZ (400HHz) : 8,51-8, 28 (2H, m), 7,83-7, 25 (4H, m),
7,20-6,53(4H, m), 5,23-4, 75(2H, m), 3,30-2, 73(3H,
m. 2,55-2 08(1H, m).

NMRZ (500WHz) ; 8, 23-8,03 (2H, m), 7,88-7, 19 (1H, m),

7,78-7,68 (2H, m), 7,59-7,49(1H, m), 7,497, 30(7H,

m, 7,29-7,21(1H m), 7,10(1H, dd, J=8,4Hz, 2, 1Hz),
6,62-6.51 (1H, m), 5, 27-4 91(1H, m), 4, 90-4, 47 (2H,

m), 3,21-2,82(2H, m), 2,59-2,00 (1H, m).

NNRZ (500MHz) : 8,08 (iH, brs). 7,86-7,30 (/H, m),
7,22-7,02 (2H, m), 6,61 (1H, brs), 5,31-5,78 (2H, m),
3,48-2,42 (3H, m), 2,37-2,11 (1H, m).

192

NMR2 (400 NHz): 8,47-8,28(2H, m), 7,58-7,52(1H, m),
7,52-7,29(3H, m), 7,10-6,55(2H, m), 5,28-4 82(2H,
m), 3,20-2,94(3H, m), 2,56-2, 17(1H, m).

192

NMR2 (400 MHz): 7,887, 13 (7H. m). 7,08-7,03 (1, m),
6,58-6,50 (1H, m), 5,80-4, 71(2H, m), 3,25-2,82(3H,
m. 2,61-2,10(1H, m).

199

NMR1 (500MHz) ; 8, 26-7, 67 (4H, m), 7,57-7, 18(9H, m),
7,16-7,03(1H, m), 6,65-6 48 (1H, m), 5 30-4,42(3H,
m, 3,35-1,99(3H, m.

200

192

NNR2 (400MHz) ; 8, 75-8, 68 (11, m), 8,43 (iH, br),

8 24-3, 10(TH, m), 7,92-7,85(1H, m), 7,64-7, 30 (3H,
m), 7,20-7,10(2H, m), 6,67-6,60(1H, m),
5,30-4,75(2H, m). 4, 12(1H, brs), 3,15-2,90(2H, m),
2,17 (1H, brs).

201

NWR2 (400NHz) ; 7,907, 15(10H, m), 7, 14-6, 78 (5H, m),
6,61-6,42(1H, m), 5,36-4, 63(2H, m), 3,99-3,27(1H,
m), 3,18-2, 74(1H, m), 2,62-1,95(2H, m).

202

201

NWRZ (400NHz) ; 7, 91-7, 15(9H, m), 7,13-6,90(5H, m),
6,66-6,43(1H, m), 5,32-4 66(2H, m), 3,55-2, 75(3H,
m. 2,62-1,99(1H, m).
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[0238]

Bang 3

Giai thich cac chir viét tit trong bang:
EX: Hop chét cta vi du s6

STR: Cau tric

EX STR EX STR
1 9 HO
HO )r HO )¢
cl F
F
F FO N
e
\ 0
H N NN
3 HO 4 HO
HO )r HO )¢
cl F cl F
cl N
m F@/‘? I
N N
5 6 HO
HO )¢ HQ )¢
cl F
¢l 4 N
( 67,1( o
= N
H N H
O\
1 8 HO/ F
HC) F cl [i]ﬂ
r F
':o N
AN
» N“Jg/:;7’/£%3
— H N
9 10 HO / F
o N
A\
m é/lN // 0
H N
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11 HO / F 12 HO_ / F _
Cli o N Cl o N
Oy L
H _ H
O\ O\
13 HQ 14 H({
HO, /F HQ S F
. CI\@F
N
15
17
19
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21 HQ 22 HQ
HO /F HO /2 F
Cl g Ci g
F F
F F
0 N 0O N
N’@/&O N/QAO
H H
23 HOQ 24 HQ
HO, / F HO 2 F
Ci g Ci g
25
21
29
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31 HQ 32 HO
HQ, HQ,
(o / Cl ’
33
35
37
39
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41
43
45
47
cl cl F
N N
0 0
N
&AN/OJ\\G AT
49 HO 50 HO
HO, /F HO, /F
cl ‘ cl F
N
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51
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55

57
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cl o N el g N
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187 188
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Viduy

Prop

D ligu

1

NMR1 (400MHz) :

8,05-7,
7,26-7,
5,39-5,
3,10-2,

95 (1H,
16 (1H,
15 (1H,
06 (3H,

11,19~ 11}02(1H, m), 8,633-8,23(1H, m),
m) 7,95-7,73(2H, m), 7,61-7,36 (4H, m),
m, 6 89-6, 76 (1H, m), 6,36-6, 23 (1H, m,
m, ?09 4,71 (1H, m), 4,22-3, 72(2H, m,
m.

NMRT (400MHZ) ;
8,01-7,
6, 33-6,
4,21-4,
2,70-2,

64 (7H,
24 (1H,
07 (1H,
05 (2H,

11, 25-11, 16 (1H, m), 8,30-8, 26 (1H, m),
m), 7,25-7,18(1H, m), 6,89-6, 79(1H, m),
m), 5,39-5, 18(1H, m), 5,04-4, 72(1H, m),
m), 4,04-3,72(1H, m), 3,07-2,82(1H, m),
m .

NMRT (4000Hz) ;
8, 16-7,
,27-7,
. 45-5,
L 12-2,

74 (3H,
16 (1H,
18 (1H,
78 (1H,

11,28-11, 11(1H, m), 8,35-8, 22(iH, m),
m, 7,64-7,48(2H, m), 7,43-7,32(1H, m),
m), 6,89-6,77(1H, m), 6,37-6,22(1H, m),
m), 5,08-4,68(1H, m), 4,23-3,73(2H, ),
m, 2,61-2,05(2H, m).

7
5
3
NMR1 (400WHz) :
8, 05-7,
6, 90-6,
5, 05-4,
3
N

112,

75 (3H,
76 (1H,
70 (1H,
81 (1H,

11,3011, 15 (11, m). 8,36-8, 23 (1H, m),
m), 7,58-7,38(3H, m), 7,26-7,15(1H, m),
m), 6,36-6,23(1H, m), 5,40-5 16(1H, m),
m, 4,19-4 09(1H, m), 3,89-3, 72(1H, m),
m), 2,69-2,05(2H, m).

0
MR
0
3
2

_7}
_6;
_41

(400MHz) ;
72 (3H,
17(1H,
07 (1H,
03 (8H,

10, 95-10,72(1H, m), 8,31-8 21(1H, m),
my, 7,31-7,08(4H, m), 6,89-6,77(1H, m),
m), 5,37-5,21(1H, m), 5,05~ 4 T0(1H, m),
m), 4,06-3,71(1H, m), 3 11-2,78 (1H, m),
m.

6
;2
,2

6

...71
_.6!
..31

1
7
3
2
, 70-2,
1
3
9
6
7-2,

MR1 (400MHz)
35 (4H,
15 (1H,
73 (2H,
02 (2H,

9,71-9,54 (1, m), 8,03-7, 74(2H, m),
my, 7,28-7,01(2H, m), 6,94-6,63(2H, m),
m), 5,37-5,14(1H, m), 5,08-4,71(1H, m),
m), 3,68-3,45(3H, m), 3,11-2,73(1H, m),
m).

8
6
4
2
N
77
6
4
2,
N
7,
7,

, 24~

¥

3-7,

1 (400WHz) ;
51 (1H,
13 (1H
19 (1H,
, 08 (1H

78 (1H,

, m,

. m,

9,92-9,72(1H, m), 8,01-7,72(2H, m),
m, 7,51-7,41(1H, m, 7,41-7,30 (1, m),
? 1 7 03(1H, m), 6,91-6,65(2H, m),
m), 5 3 5 17(1H, m), 5,07-4,72(1H, m),
3 9

m, 2,7 2 03(2H, m).

R
6
24-1

6, 30-6

4, 24-4

3,08-2,

NMRT (4

8,10-7,

6. 546,

2,422,

( OOMHZ)

55 (7H,

32 (1H,
07 (1H,

7, 50-11,12(1H, m), 8, 35-8, 13 (I, m.
m. 7,31-7,21(1H, m), 6,96-6,87(1H, m),
m), 5 06-4,67(1H, m), 3,07-2,55(2H, m),
m, 1,86-1,61(3H, m).

2-
6-
4-3,75(1H, m), 3,63-3,43(3H, m),
1-
1,
1

-171-




40251

NMR1 (400MHz) ;

8, 11-7, 97 (1H,
6, 52-6, 36 (1H,
2, 44-2, 01 (1H,

11, 40-11,07(1H, m), 8,640-8, 13(1H, m),
m, 7,97-7,20(6H, m), 6,96-6,86(1H, m),
m), 5,07-4,70(1H, m), 3,03-2,55(2H, m),
m), 1,84-1,60(3H, m).

10

NNRT (400WHz) ;
H, m), 7,97-7,06(6H, m), 6,95-6,85(1H, m),

8, 11-7,99 (1
6, 50-6, 38 (1H,
2, 43-2, 00 (7H,

10,95-10, 73 (1, m), 8,34-8, 13 (1H, m),

m), 5,07-4,70(1H, m), 3,03-2,54(2H, m),
m), 1,87-1,60(3H, m).

11

NNRT (4001Hz) ;
6,51-6, 341

9,86-9,55(1H, m), 8,05-6,66(10H, m),

H m), 5 09-4,68(1H, m), 3)97 -3, 50 (3H,

m),3,03-2,53(2H, m), 2,42-2,05(1H, m), 1, 87 1,46 (3H,

m.

12

NMRT (400MHzZ) ;
6, 52-6, 35 (1H,
3,03-2, 52 (2H,

10,01-8, 72 (1A, m, 8,01-6,67 (oA, m,
m’ 5 08-4,72(1H, m), 3,97-3,50(3H, m),
m). 2 42-2 04(IH, m). 1.86-1,47(3H, m).

13

NNRT (500MHz) -
8,077, 54 (TH,
6,406, 16 (1

i
4 27-3, 70 (N,

11746 11}10(IH m, 8 37 8 19(1H m,
m . 7)29 -7, 14(1H, m), 6 93- 6,74 (1H, m),

H, m), 5,43- 5 11(1H, m), 5 10- 4 68 (1H, m),

m., 3 11- 2 05 (3H, m).

14

NMR1 (500MHz) ;

8, 14-7, 72 (3H,
7,29-7, 13 (1H,

5, 45-5, 18 (TH,
3,12-2, T8 (1H,

7 34-11 12(1H, m), 8,358, 22 (1A, m,
m) 71,6557 48(2H, m), 74427, 30 (1H, m),
m). 6.90-6,75(1H, m. 6 39-6,19(1H, m),
m. 5,10-4 68(1H, m), 4,243 72(2H, m),
m, 2,66-2,03(2H, m).

15

NMR1 (500MHz) ;
L 14-7 T2(3H, m
1297, 13 (TH,
5-5, 18 (1H,
2-2, 78 (1H,

1, 34 11, 12(1H m), 8,35-8,22(1H, m),
) 1, 65 7,48 (2H, m), 7,44~7,30(1H, m,
m), 6 90~ 6 75(1H, m), 6,39-6, 19(1H, m),
m. 5 10-4 68(1H, m), 4,24-3,72(2H, m),
m, 2 66— 2 03(2H, m).

16

T (500WHz) ;
57,15 (1H,
5-4, 44 (2H,

11, 45-11, IB(?H m), 8 37-7,37(8H, m),
m, 6, 97- -6, 85 (1H, m), 6,65—6,21(1H, m,
m, 3 82~3 55(1H, m), 3,29-3,08(1H, m),
m, 2 12- 2 03 (4H, m).

1(500MHZ):
5-7, 95 (1H,
6- 7 16 (1H,
4-5 14 (TH,
1

8
1
5,
3
N
1,
5
3
N
8,
7
5
3 2 06 (3H,

2
4
1
R
3
1
07-2, 74 (1H,
MR
0
2
4
1

1

1,21-11,04 (1K, m, 8 34-8,21 (1A, m.
m) 7 95- 7 73(2H, m), 7 62— 7 36 (4H, m),
m, 6 90~ 6 76 (1H, m), 6 43~ 6 15(1H, m),
m, 5, 05-4 71 (1H, m), 4,22-3772(2H. m),
m).
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17

NMR1 (500MHz) |

7,63-17, 51 (1H,
7,24-7, 13 (1H,
6, 38-6, 10 (1H,
4 24-3, 74 (2H,
2, 67-2, 02 (2H,

8, 92~ 9 T2(TH, m),
m. 7,51-7,41(1H,
m, 7,13 7 02 (TH,
m, 142 5 13 (1H,
m), 3,63~ 3 40 (3H,
m.

8,01-7, 1220, m),
m. 7,41-7,30(1H,
m), 6,91-6, 65(2H,
m). 5,07-4, T72(1H,
m. 3,08-2, T8 (1H,

m,
m,
m,
m),

19

NMR4 (500MHz) ;

8, 1 8—7 79 (2H,

r

42(13,
3~ 6 51 (1H,
~3 97 (3H,

10, 17-9, 78 (1H, m),
m, 7,71-7,62 (1H,

m, 7,35-7,26(1

m. 5,635, 34 (H,

m), 3,20-2,90(IH,

8,52-8, 33 (1H, m,

m} 1, 60 7,83 (1H,

H,om. 7,117, 03 (1K,
n), 5 24-4, 81(1H,

m), 2,63-2,06(2H,

m,
m,
m),

m. |

20

19

7
6)
4,
NN

3 61 (3H,

(400MH1):
7, 72 (2H,

8,80-5,07 (3H, m,
my. 7,72-7,49 (3H,
m. §72-6, 55 (1H,
m), 3,20-2, 76 (2H,

8, 04—7 SG(TH m,
m) 1, 46 7,26 (14,
m, 5 31- 4 79 (1H,

m, 2;63*2106(2H,

m.
m,
m.

21

(SGQHHZD

49~
7
5
R
.8
1
6
R
82-1,75 (1H,

)7Hz)

9-35, TO(IH

2
6-
' 18-7, 02 (1H,
0-
1
2~

? 45~ 7 ZQ(ZH m)
Hz), 6, 7& 8,62(1H m)

10, 8? 10, 57(§H m,

m) 1, 75 7,65 (2H,

7,92-7, 82 (2H, m),

my, 7,52(2H, d,

1, 17(1H, dd J=8, 4Hz,
6, 29 6, 02(1H m.

m). 5 10-4, 65(1H m) 4,35-3,68 (20, m),

m). 2 64- 2 39 (1H,

m. 2 39-2 05 (1H,

m).

22

21

8
4
4
13-2, 70 (1H,
R
5
5

1
i J

ke

(500MHZ) ;
~7,08 (3H,
5 16 (1H,
~2, T4 (1H,

10, ?6 -10, 34(38 m).

m) 1, 05 6,57 (1H,
m, 5 14~ 4 63 (1H,
m, 2 73~ 2 44 (1H,

8, 1! 7,55 (6H, m),

m), 6,57-6, 01 (1H,
m), 4,31-3,65(2H,
m), 2,43-2, 05 (IH,

m.
m.,
m) .

23

7
7
4,
N
7
J=
2,
5
3.
N
7
5
3,1
N
1.6
7)’

4

7,59 (1H,
7,25 (3H,
5,14(1&.

3,70 (2H,
-2, 07 (1H,

1
5
0-
11
MR i(SOGMHZ):
67~
1-
1-
0~

10, 84 10, 57(15, m,

m, 7 59 -1

. 55 (TH,
m, 7(23 -7
I
}

08 (1H,
09 (1H,
T3 (1H,

m), b, 43-5
my, 3 11-2
m.

— - —

m, 6 74-6
m, 5 09-4
m, ZTGS ~2.

oo i,

1,96-7,73(1H, m).
m. ? 55- 7 48 (2H,
57(1H,
12 (1H,
40 (1H,

m,
m,
m,
m,

24

6?

!
4f
2,
NM

2
3
4
R
8
4
4

-

(SGOHHZ):
7,75 (1H,
, 13 (4H,

2 77(1H,

10, 61-10, 42 (TH, m),

m) 1 68 7,56 (1H,
m, 5 95- 6 64 (1H.
m, 5 08~ 4 67 (1H,
m . 2 71- 2 05 (2H,

7,94-7,86 (1H, m),

m. 7 56~ 7 50 (1H,
m, 5 43~ 5 14 (1H,

m. 4 27-8, 71 (2H,

m,

m,
m,
m,

7,
7
5,
3,
NHR2 (5002
7,867, 61 (1H,
J=8

4,6
2,66-2, 01 (3H,

1
|
6-
8-7
5- 5 13 (1H,
10~
2
6~

SHz 2, 3Hz),

8, 20~ 8 OO(TH m.
m) IN 59 7,28 (6H,

m).

, 6, 73-6, 47 (1H, m),
8-3 83(2H, m). 3 62-3,25(1H, m), 8,25-2, 71(IH. m).
6-

7 98(1H, d, J=2,2Hz),

m), 7,06(1H, dd,

5, 35 -4 T3(1H, m),
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NHR? (500WHz) :
7,78 (1H, s),
6, 75-6, 49 (1H,

3, 49-2, 89 (2H,

8,50-8, 11(2H, m), 7,99(1H, d, J=2, 4H2),
1, 53 7, 3?(3H m, 7, 31 6,99 (2H, m),

m) 5 31-4, 82 (1H, m} 4, 73~3 81(2H, m),
m), 2,69~ 213(3ﬂ m).

27

21

NWRT (500MHz) ;
7,69-7, 26 (7H,

6, 74-6, 60 (1H,
5, 10-4, 69 (1H,
2,63-2, 22 (2H,

10, 87 10, 57(1H, m), 8 04-7, JO(TH, m),
m) ! 6(1H dd, J= 8 4H2, 2 4Hz),

m . 6 28~ 6?1f(1H m) 5, 46- 5 10 (1H, m),
m, 4 28-3, T1(2H, m), 3 11~ 2 73 (1H, m),
m).

28

21

NHRT (500MHz) ;
7,71-7, 38 (3H,
6, 41-6, 14 (1H,

4, 28-3, 66 (2H,

10,76-10, 41 (1, m), 8,137, 71C2H, m),
m)! 7,38-7,00(3H, m), 692-6,63(1H, m),
m. 5 42-5 18(1H, m). 5,04-4, 68 (1H, m),

m). 8 10-2,77(1H, m). 2,60-2,24 (2H, m).

19

NﬁRZ(ﬁQG&Hz}:

8,28-7, 72 (2H,
29- ? 16 (1H,
52~ 5 27 (14,
2 46 (2H,

10,79-9,93 (1, m), 8,58-8,31 (1H, m,
m. 7,71-1,55(1H, m, 7,46-7,30(1H, m),
m. 7.15-6 96 (2H, m), 6,72-6,50(1H, m),
m), 5 23-4,80(1H. m). 4 49-3,91(3H, m),
m), 2,45-1, 95(1H, m).

5

19

7,85 (1H,
? 06 (2H,
3 90 (2H,
? 54 (141,

1
ﬁ Q(SGGMHZ}:

8 68~ 8121(2H m, 8 21-8, 08 (1H, m),

m) ? 85~ 7 70 (2H, m} ? 43 -7, 24 (2N, m},
m, 5 13~ 6 56 (1H, m), 5 23~ 4 84 (1H, m),
m, 3 ?1-2 95(2H, m), 2 79~ 2 07 (2H, m),
m).

31

19

H | (500MHz)

~7,95(1H, m

“'2} 54 (2H;

; 11,4911, 32(1H, m), 8 35-8, 23(1H, m),

) 7,94-7, 71 (2H, m), 7 59- 7,40 (3H, m),
m., 6 94-6, 78 (1H, m), 6 34- 6 17(1H, m),
m, 5 07-4,69(1H, m), 4,21*3,?2(2H, m},
m, 2,3§~2‘06(¥H, m).

32

19

7
5
3 2
NMR
8,0
7 2
4 6
1,6
NMR
8,0
1,2
5,4
3,1
NMR

(500MHz)

.1
y 3
4

-7, 99 (1H,
-7, 17 (2H,
-5, 17 (1H,
-2, 45 (2H,

2-
3-
2-
6-
i
7
L 27-7 16 (1H,
0
0
i
0
0
0

T 11,32-11, 10C1H. m), 8, 35-8, 23(1H, m),

m, 7,96-7,72(2H, m), 7,39-7,30(2H, m),
m). 6,936 76(1H, m). 6 36-6,20(1H, m),
m. 5 07-4 69(1H, m), 4 21-3, T22H, m),

m, 2,442,084 (4H, m).

33

(500MHz) :
. 22-7, 78 (2H,
-7, 43 (1H,

~4, 00 (3H,

10,00-9, 73 (1H, m), 8,51-8, 34(iH, m),

m. 7,72-7,63(1H, m), 7,63-7,52(1H, m),
m. 7.36-7 261K, m. 7, 14-7, 00(1H, m),
m), 5 54-5,31(1H, m), 5, 21-4,85(1H, m),
m), 3,18-2,93(1H, m), 2, 55-2, 06(2H, m.

34

8
1
5
3
NN
8
1
6
4
N
6?
3

(500MHz) ;
-6, 12 (1H,

11

R4

22

52
,69-6, 53 (TH,
46

R1

60
29-2, 56 (3H,

10, 00-9, ?5(1H m. 8, 25 6, 74(98 m,
m§ 5, 15 4, 40 (2H, m) 4, 00 -3,50 (4H, m),
m. 2 46~ 2 01(3H, m).
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35

13

NWRT (500MHz) -
8,07-7, 98 (1H,
7,42-7,32 (1H,
6,42-6, 16 (1H,
4, 24-3, 72 (2H,

10, 96-10, 75 (1H, m),
m), 7,94-7 72 (2H,
m, 7,32-7, 16 (3H,
m), 5,43-5 13 (1H,

8,34-8 21 (1H, m),
m, 7?49 -7, 42 (1H, m),
m), 6,90~ 6 76 (1H, m),
m, 5 10~ 4 69 (1H, m),

m, 3,11-2,07(6H, m).

36

13

NMRT (500MHz) :
8, 04-7, 98 (1H,
6, 90-6, 77 (1H,

5, 05-4, 69 (1H,

11,07-10, 87(1H, m),
m), 7,92-7,72(2H,
m), 6,44-6,17(IH,

m), 4,22-3,72(2H,

8,33-8,23(1H, m),

m), 7,38-7,15(4H, m),
m), 5, 46-5 16 (1H, m),
m), 3,12-2,07(6H, m).

37

NMR1 (500WHz) ;
6, 74-6, 61 (1H,

5,084, 73 (1H.
2, 66-2, 05 (5H,

10, 54~10 37(1H, m),

m) 6, 30 6, 03 (1H,
m, 4 28— 3 74 (2H,
m .

8,06-7, 09 (9H, m),
m). 5, 42-5 09 (1H, m),
m, 3, 11-2, 71 (1H, m),

38

37

NMRT (500WHz) ;
6, 80-6, 57 (1H,
5, 094, 66 (1H,
2, 66-2, 04 (8H,

10,02-9, 72 (1, m),
m), 6,32-5,98(1H,
m, 4,28-3,74(2H,

m .

7,99-7,03(8H, m),
m) 5, 42 5,08 (1H, m),
m. 3 IR 2 T72(1H, m),

39

37

NMRT (500MHz) :
6,90-6, 68 (1H,
5,094, 66 (1H,

2 71-2, 04 (5H,

10,51-10,00 (1H, m),

m)i 6, 40 6 07 (1H,
m, 4 26— 3 67 (2H,
m) .

8 08-7,00(8H, m),
m, 5 42~ 5 09 (1H, m),
m, 3 10- 2 75 (1H, m),

40

317

NMR1 (500MHz) |
7,40-6, 79 (6H,
5 50~ 5 13 (TH,
3 66~ 3 46 (3H,

9,56-9,33(1H, m),
m), 6, 79-6, 65 (1H,
m), 5 11-4, 66 (1H,
m), 3, 08-2 78 (1H,

8 01-7, 70 (2H, .,

nj, 6, 35-6,15(1H, m),
m. 4 30-3,78 2H, m),
m. 2,66-2,04(2H, m).

41

21

NHR1(500MHZ)

7,57(1H, d, J=8.4H2).,
J=8, 4z, 2, 5H2),
5, 45-5, 09 (1H,
3, 13-2, 73 (1H,

10, 56-10, 30 (1, m),
7,53-1,23(6H, m),

m, 5 09~ 4 74 (1H,

m). 2. 63-2, 43 (1H,

6, 75-6, 60(1H m,

8,13-7, 72(1H, m),
7 16(1H, dd,
6,29-5, 99 (1H, m),
m, 4 31-3, 70 (2H, m),
m). 2,43-2,21 (4H, m).

42

21

NMRT (500MHz) ;
7,70-7,01 (8H,
5, 40-5, 11 (1H,
3,15-2, 77 (1H,
2, 24-2, 09 (3H,

9,969, 51 (1H, m),
m, 6 91-6,47 (1H,
m. 5,114, 71 (1H,
m, 2,67-2,47(1H,

m.

B, 10-7, 70 (1A, m),

m. 6,40-5,92(1H, m),
m), 4, 37-3,66(2H, m,
m, 2,47-2,27(4H, m),

43

21

NNRT (500Hz) ;
7,757, 56 (1H,

1
3

4,27-3, 68 (2H,
2,41-2, 06 (4H,

6, 496, 00 (TH,

10, 36-9, 98 (1H, ),
m, 7,56-7,16(TH,
m, 5,42-5, 14(1H,
m), 3,09-2 77(IH,

m.

8,02-7,75(1H, m),
m, 6, 96 6, 64 (1H, m),
m, 5 14- 4 68 (1H, m),
m, 2 68- 2 41(1H, m),
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44

21

NNRT (500MHz) ; 9, 64-8, 88 (1H, m), 8, 16-7, 73 (2H, m),
7,49-7,04(6H, m), 6,91-6,81(1H, m), 6,77-6, 66 (1H, m),
6,31-6, 15(1H, m), 5, 43-5,12(1H, m), 5, 12-4, 49 (1H, m),
429-3, 70(2H. m), 3,70-3,45(3H, m), 3,04-2,80(1H, m),
2,53-2, 44 (1H. m), 2, 40-2,29 (4, m).

45

37

NMR1 (500MHz) 11, 33-10, QO(IH m), 8,63-7,60(4H, m),
7,50-7, 06 (4H, m) 6, 90 6, 75 (1H, m), 5 41- 6 17(1H, m),
5 55~ 5 T1T(TH, m), 5 09- 4 64 (1H, m), 4 27~ 3 66 (2H, m),
3 12~2 73(1H, m), 2 67- 2 01 (5H, m).

46

37

NRT (500WHz) ; 11, 16-10; 8T(TH, m), 8 32-8,21 (I, m,
8,10-7 96 (1H, m), 7,947, 11(2H, m), 7,50- 7,06 (5H, m),
6, 91-6, 76 (1H, m), 6 40-6, 16 (1H, m), 5,47 -5, 11(1H, m),
5 09-4, 67(1H, m), 4 27-3,67(2H, m), 3,11- ~2,01 (5H, m),
1 14(3H, t, J=T.5Hz).

47

37

NWR1 (500WHz) : 10, 60-10, 31 (1H, m), 7,98-7,08 (10K, m),
6, 75-6, 61 (1H, m). 6 29-6,11(1H, m), 5,41~5,08(1H, m),
5. 00-4 74 (1H, m), 4,29-3 74(2H, m), 3,11-2,01 GH, m),
1,22-1,08(3H, m).

48

37

NMR1 (500MHz) : 9, 98-8, 70(1H, m), 8,6-7, 15(1H, m),
7,66-6, 60 (9H, m), 6,35-6,02(1H, m), 5,38-5,11(IH, m),
5,07-4, 69 (1H, m), 4 29-3, 74(2H, m), 3,09-2,01(8H, m),
1,23-1,13(3H, m).

49

37

NNRT (500MHz) : 10, 38-10,02 (1R, m), 8,007, 09 (9, m),
6,906, 71 (1H, m), 6,39-6,04(1H, m), 5,515, 17(1H, m),
5,08-4, 70(1H, m), 4, 26-3,74(2H, m), 3,11-2,01(5H, m),
1,21-1,12(3H, m).

50

37

NMR1 (500WHz) : 9, 34-9, 18 (1R, m), 7,847, 72(2H, m),
7,56-6,62(8H, m), 6,35-6, 15(1H, w, 5, 46- 5,15 (1H, m),
5,01-4,72(1H, m), 4,30-3,49 (BH, m), 3 09-1 97(5H m),
1,21-1,07(3H, m).

51

NWRZ (500MHz) : 8, 79-8, 56 (1H, m), 8,48-8,25(1H, m),

8, 24-8, 11 (1H, m, 7,900, 8, d, J=2, 4Hz). 7,95-7, 71 (IH,
m, 7, 7 -7, 62 (1H, m, 7, 55-7,42(1H, m, 7, 42-7, 33 (1H,
m. 7,33-7'28(0, 24, m), 7, 19- 7,06 (1H, m), 6. 77-6, 51 (1H,
m. 5,334, 82(TH, m), 4 66-3 91 (2H, m), 3 48-2, 93 (2H,
m, 2.70-2,08 (3H, m.

52

NMRZ (500MHz) ; 9, 03-8,66 (TH, m), 8, 60-8, 23(1H, m),

8,23-8, 10 (1H, nﬂ 8, 08 7,95(0, 8H, nO 1, 95 7,70 (1H, m),
7 67~ 7 55 (1H, m), 7 55— 7 49(1H m, 7, 37 1, 29(0 2H, m),
1, 20~ 7 07 (1H, m), 6 83- 6 51 (1H, m), 5 30-4,83 (1H, m),
4 66— 3 90 (24, m), 3,92- 2 95 (2H, m), 2 68- 2 07 (3H, m).
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3

21,
52

NMRZ (500Hz) : 9, 32-9, 12(1H, m), 9,01-8, 73 (1H, m),
8,41-8,22(1H, m), 8,16-7,83(1H, m), 7,83-7,75(1H, m),
7.75-7 57(3H, m), 7,19-7,04(1H, m), 6, 76-6, 41 (IH, m),
5,23-4, 82 (1H, m), 4,64-3,70(2H, m), 3, 49-2) 96 (3, m),
2,80-2,09 (2H, m).

54

21,
52

NMRZ (500MHz) : 9, 31-9, 13 (1, m), 8,99-8,77(2H, m),

8 17-7,78(1H, m), 7,53(1H, dd, J=B, Mz, 3, 1),
7,50-7, 41(1H, m), 7,24-7,17(1H, m. 1,17 s 99 (1H, m),
6, 68-6, 44 (1H, m), 5.21-4 88 (1K, m), 4, 66- -3, 74 (2H, m).,
3,55-2, 99 (3H, m), 2,76-2,09 (2H, m).

b5

21,
52

NNMR2 (500MHz2) © 8,80~ B ES(TH m), 8, 47-8,25(1H, m),
8,24-8, 10(1H, nﬂ 8, 04 7,83(1H, m), 7, 80 ~7,61(1,8H, m,
7 46- 7 28(2, 2H, m), 7,20-7,05(1H, m), 6, 77 6, 51(1H m,
5 37- 4 SS(IH m, 4, 73 3, sgczﬂ m, 3, 48 2, SQ(EH m .,
2 70~ 2 07 (3H, m).

21,
52

NﬁRE(SGG&HZ) 8,63-8,38(1H, m), 8,15-7,90(2H, m),
7,84-7,72(1H, m) 1, 72 7,55 (3H, m3 7,55-7 .39 (1H, m),
? ?1(1H dd, J=8, &Hz 2 5Hz). 6,68~ 6 53(1H m),

6 56 (1H, d, J=1, ?Hz} 5,33-5, 10(}H m) 5,10-4, 87 (1H,
m, 4, 87-4, 64(1H m, 4,52~ 4 23(1H, m), é 02- 3 83 (TH,
m, 3,61(1R, d, J=2,4Hz) 3, 33 3, 17(3H, m)

3,15-2, 89 (2H, m), 2.58-2, 08(2H, m).

57

NWRT (500MHz) ; 8, 85 (H, ), 7,80 (1A, d, J=2,5Hz),

7,83-1, 71 (1, ), 7,69-7,54(1H, m), 7,16(IH, dd,

J=8, 3z, 2,5H2), 7,12-7,08(1H, m), 6,97(1H, d,

J=1,6Hz), 6,83(1H, d, J=1,1Hz), 6,786, 60(TH, m),

A 45-6,16(1H, m), 5,46-5, 17(1H, m). 5, 12-4, 72(1H, m),
4244 0T(IH. m), 4 07-3 T4(IH, m). 3, 63-3, 49 (3H, m),

3.10-2, 75 (1H, m). 2,66-2,22(5H, m).

58

NHRZ (500MHz) : 8, 78-8,53 (1H, m), 8,52-8, 27 (1A, m,
7,97(1H, d, J=2,34z), 7,90-7,70(H, m), 7,237, 15 (1H,
m. 7,15-7,01 (3K, m), 6 78(IH, ), 673 6,55 (1H, m),
5, 40-4, 79 (1H, m). 4,70-4, 16 (1H, m), 4,08-3, 85 (1H, m),
3,80~3, 49 (3H, m), 3,38-3,15(1H, m), 3, 15 2 86 (1H, m),
2,67-2,07(3H, m).

58

NiRZ (600Wz) ; 8, 51-8, 26 (1A, m, 8, 23-8, 03 (1, m),
7.97(H, d, J=2, 4Hz). 7,48-7,31C1H, m). 7,26-7,00 (4H,
w). 6,86-6,71 (11, m). 6,71-6,53(1H, m). 5 32-4 80 (IH,
m. 4 66-4 17(1H, m). 4 08-3 94(IH, m), 3,76-3,45(3H,
m, 343321 (1K, m. 3 18-2,92(1H, m), 2,66-2,07(3H,
m).
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60

37

NWRT (500HHzZ) :
6, 33-6, 05 (1H,
3, 30~2, 26 (3H,

7,98-6, 64 (10H, m),
m), 5 42-4,66(4H, m). 4,22-3,76(2H, m),
m). 3.08-3, 76 (1K, m). 2,68-,04(2H, m).

9,81-9,67(1H, m),

61

37

RMRT (5008Hz) ;
7, 68-7, 11 (5H,
6, 46-6, 11 (1H,
4, 25-3, 73 (2H,

5 80-9 53(1, m), 7, 7= 7,73 (10, m,

m}, 7,03-6 93 (1K, m), 6,83-6,70(1H, m),
m), 5 485 17(1H, m), 5,054, 65(1H, m),
m. 3, 11-2,75(1H, m), 2.67-2.02(5H, m.

62

37

NNRT (500NHZ) -
7,24-6, 64 (5H,
5, 07-4, 70 (1H,
3,08-2, T4 (1H,

8185~8,?4(TH, m), 8,00-7,66(3H, m,

m), 6,44-6 13(1H, m), 5, 44-5 19(1H, m),
m, 4 24-3,70(2H, m), 3, 68-3, 55(3H, m),
m), 2,66-2,02(5H, m).

63

NHRT (400WHz) ;
7,92-7, 65 (3H,
6,38-6, 16 (1H,
4,24-3, 65 (2H,

10,91-10, 69 (1H, m), 8§?2-8 13(1H, m),
m), 7,63- 7 13(10H, m), 6,85-6,71(1H, m),
m, 5 46~ 5 13(1H, m), 5 07~ d 64(TH m,

m, 3 10~ 2 01(3H, m).

37,
63

NNRT (500MHzZ) :
6, 366, 05 (1H,
4,30-3, 78 (2H,

10, 23-9, 93 (1H, m, 7,93-6,61(%H, m),
m) 5, 42 5, 15 (1H, m} 5, 0?*4 71 (1H, m),
m, 3 10- 2 08 (6H, m). '

NMR1 (500KHz) :
5, 10-3, 47 (4H,

10, 01-9, 69(TH m), 8,47-6,04(10H, m),
m, 3, 29 2,03 (5H, m), 1,90-1,32(2H, m).

NNRT (500MHz) :
8, 43-7, 63 (6H,
6, 43-6, 04 (1H,
4,27-3, 70 (2H,

11361~TI‘20(1H‘ m), 8,91-8, 73(1H, m),
my, 7,30-7,13(1H, m), 6 g5~ ﬁ J0(1H, m),
m, 5350~5312(¥H. m, 5 08~ 4 68(1H, m),
m), 3,11-2,00(3H, m).

67

37,
63

NNRT (500Hz) :
7,62-7, 50 (1H,
6, 95-6, 78 (1H,
5, 08-4, 71 (1H,

8, 46-8, 30 (11, m), 8,07-7, T2 (4H, m),

m, 7,477,322, m, 7,20~7,15(1H, m),
m. 6 43-6,18(1H, m), 5, 45-5,16(1H, m).
m. 4 40-3, 74 (4H, m), 3,18-2,02(5H, m).

37.
63

NNRT (500MHz) :
6, 37-6, 04 (1H,

71}08~¥0?6§(1H, my, 7,92-6,07(9H. m),
m), 5 ,49-3 51 (4H, m). 3 27 2 02(3H, m).

37,
63

NMR1 (500MHz) .

6,32~6, 02 (1H

10, 80-10, 51 (1H, m), 7, §8~6 58(¥GH m,
. m, 5 i5~5 12(1H, m), 5 09-4 73(1H, m),

4 293, 75(2& m} 3;18 -2, GE(SH m.

70

37,
63

NHR1 (500HHz)
6,87-6, 62 (1H,
5,104, 68 (1H,

0 64-10, 24 (1, m),
m. 64276, 04(1H, m), 5,44-5 18(1H, m),
m). 432-3,49(2H, m), 3,22-2,02(3H, m.

8,15-7,02 (8H, m),

71

NWRT (500N z) :
6, 80-6, 60 (1H,
5, 10-4, 65 (1H

10, I$~9 86 (1H, m), 7, QE 1, 0?(8H m,
m} 6, 3? 6,08(1H, m), 5, 45 5 11(1H, m),
. my, 4,31-3,72(2H, m, 3 09~ 2 01(6H, m).

12

71

NHRT (500z)
6, 34-5, 99 (1H,

11, Oé 10, SS(YH m), 8, 00-6,68(SH, m),
m} 5, 50 3,93(4H, m), 3,12~2,60C3H, m.
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73

71

NNRT (500MHz) ;
6, 77-6, 55 (1H,
5,00-4, 72 (1H,
2, 68-2, 02 (5H,

10,60-10, 27 (1H, m), 8,04=7,03 (9H, m),
m. 6,31-6, 14(1H, m, 5, 44-5,00(1H, m),
m). 4,29-3 67(2H, m), 3,102, 71 (1, m),
m).

1A

NNRT (500MH2) :
6, 37-6, 05 (1H,

10,81-10,43 (1H, m), 7,96-6,67(SH, m),
m, 5, é7~3 54 (4H, m), 3,27-2,02(6H, m).

"

NMR1 (500MHz) ;
6,88-6,68 (1H,
5 10~ 4 66 (1H,
2 69~2 03 (5H,

13737 30 93(1H m), 8, GS 7 03 (8H, m),
m, 6 50 6 17(1H, m), 5 43~ 5 15(1H, m).
m, 4 25~3 TO(2H, m), 10 2,76 (1H, m),
m).

16

I

NRT (500MHz) ;
6,82-6,57 (1H,
5, 11-4, 70 (1H,
2,68-2, 22 (5H,

10,00-9, 63 (1, m), 8, 01~5 94 (8H, m).
m), 6,37-6,02(1H, m), 1-5, 14 (1H, m),
m., 4,28- 3 J0(2H, m), 3 09 2 T2(1H, m),
m, 2, 22*2 03 (3H, m).

17

"

NHR1 (500KHz) :
8,42-8, 23 (1H,
7,03-7, 74 (2H,
6, 90-6, 76 (1H,
5. 10-4, 63 (IH

11, 47-11,19 (1, m, 8 85-8,69(1H, m,

m}, E 23-8, 07(1H, m), 8 07-7,95(1H, m),
m, 7 14~ 7 60 (1H, m), 7 33-6,94(2H, m),
m), 6 37- 6 20(1H, m), 5, 48-5 10(1H, m),
, m, 4 26~ 3 64(2H, m), 3 10~ T 99 (3H, m).

78

"

NMRT (500Hz) ;
6, 75~6, 56 (1H,
5,074, 68 (1H,

| 2, 67-2, 04 (2H,

10, 72-10. 58 (1H, m), 8, 10-7, 07 (aH, m,
my, 6 32~6502(1H m, 5 43~ 5 09 (1H, m),
m, 4, 33~3 T1(2H, m), 3 01 2 75(1H, m),
m .

NHRT (500NHzZ) ;
6, 31-6,01 (1H,

11,1010, 73(1H, m), 8,04-6, 71 (8H, m),
m. 5,42-3, 53 (4H, m), 3,27-2,003H. m).

NNRT (500MHz) :
6, 86-6, 66 (1H,
5, 14-4,66 (1H,

10, 63 10,36 (1H, m), 8,24-7, 00 (7H, m),
m) 6, 39 -6, 12(1H, m), 5 47-5,14(1H, m),
m, i 33*3 62 (2H, m), 3 12~2 02 (3H, m).

81

NMRT (500MHz)
6,79-6, 61 (1H,
5,004, 68 (1H,
2,67-2,00 (5H,

10.25-0, 60 (1, m), 8,02-7,04(7H, m),
m. 6,27-6,05(1H, m). 5 42-5,11 (1K, m),
m), 4,32-3 64(2H, m), 320 2 T4(1H, m),
m.

82

IA

NMR1 (500MHz)

7,22-6, 62 (4H,
5,08-4, 71 (1H,
2, 67-2, 03 (2H,

9, 87-8, 75 (1H, m, 8 01-7, 69 (4H, m),

m, §I35*6‘¥3€15 m) 5 45-5, 16 (1H, m),
m, 4§22“3v45(5ﬁ m, 3 07~ 2 81 (1H, m),
m.

83

A

NMRT (500HHZ) ;
7,72-7, 28 (6H,
6, 28-6, 05 (1H,
4,28-3, 73 (2H,

10, 56 10,33C1H, m, 7, 93»7 T2 0, .

m. 7,227,081, m), 6, 74-6460 (1H, m),
m, 5 39 -5, 10(1H, m), 5. 084, 70 (1H, m).
m. 3 00-2 73(1H, m), 2.68-2,00(5H. m).

-179-




40251

n

NMR1 (500MHz) :

6, 30-6, 02 (1H,

10,88-10, 44 (1A, m), 7,93-6, 68 (6H, m),
m), 5,44-3,49(4H, m), 3,27-2,01(6H, m).

T

NMRT (00NHzZ) :
7,55-7, 29 (4H,

6, 27-6, 14 (1H,

4,30-3, 72 (2H,

10, 76~10, 60 (1H, m), 8,04~7, 74(3H, m),
my. 7,19-7,10(1H, m), 6,74-6, 61 (1H, m).
m, 5 46~5 10(1H, m), 5,08-4,69(1H, m),
my, 3,10- 2 75 (1H, m), 2 66- 2 01(2H, m).

86

"

NMR1 (500MHz)

6, 30~6, 05 (1H,

11,12-10, 74(1H, m), 8, 10-6, 70(8H, m),
m). 5,44-3, 52(4H, m), 3,27-2,01(3H. m).

87

FA

NMR1 (500MHz) :

6,85-6, 67 (1H,
5, 08-4, 67 (1

10,62-10 40(1H, m), 8, 18-7, GQ(YH m,
m), 6,38-6 18(1H, m), 5§42—5,T7(Tﬂ1 m,

H, m), 4, 25-3,69(2H, m), 3,10-2,03(3H, m).

88

I

NWRT (500MHz) ;
6, 77-6, 61 (1H,
5, 09-4, 69 (1H,
2,66-2, 02 (6H,

10,24-9,95(1H, m), 8,06-7,08(7H, m),
m), 6,30-6,02(1H, m), 5 41-5,13(1H, m),
m). 4,27-3, T0CIH, m), 3,12-2, T4(1H, m),
m) .

89

[A

NMRT (500MHzZ) :
5, 39-5, 16 (1H,
3, 20-2, 00 (5H,

1, 97-6, 72(10H, m), 6 34~6,GS(33‘ m,
m, 5 11-4 69(1H, m), 4 22-3 44(7H, m),
m).

21,
52

NWRT (00MHz) ;
7,927, 70 (1H,
7,04-6, 66 (1H,
4,30-3, 54 (2H,

T1,52-11,07 (1A, m), 9,48-8, 24(2H, m),

m, 7,70-7,55(2H, m), 7,55-7,07(8H, m),
m). 6 50-5,99(1H, m), 5 50-4,63(2H, m),
m, 8,17-2,87(1H, m), 2,70-2,02(2H, m).

NMRT (500MHz) ;
7, 94-7, 30 (9H,
6, 38-6, 16 (TH,
4,193, 44 (2H,

10, 93 10, Yiiiﬂ m), 8 24 8, 11(73 m),
m. 7,29~ 7 11(3H, m), 6 87~ 6 T0(1H, m),
m . 5 41- 5 T1(1H, m), 5 04~ 4 65 (1H, m),
m. 3 09- 2 01(3H, m).

A

NMRT (500Hz) :
6, 85-6, 71 (1H,
5, 054, 68 (1H,
2, 66-2, 01 (5H,

¥G 29-10, ¥5(TH m, ? 92~ 7 13(7H, m),
m). Sf35~8g26(1ﬁ, m, 5 42~ 5 1704, m),
m, 4529-3158(2H. m, 3 09- 2 T8 (1H, m),
m.

83

11

NMRT (500MHzZ) ;
6, 766, 63 (1H,
5,07-4, 70 (1H,
2, 65-2, 05 (8H,

9,83-9,75(1H, m). 7,93-7,08 (7H, m,

m), 6,31-6,16(1H, m) 5, 39 5, 15(1H, m,
m), 4,25-3,74(2H, m), 3 08- 2 77(1H, m),
m).

1A

NMRT (500MHz) ;
7,236, 79 (3H,
5,37-5, 14 (1H,
3, 65-3, 44 (3H,

9,56~9,42(1H, m), 7,685-7 31(4H, m),

mi, 6,77-6,62(1H, m), 6, 32—6 20 (1H, m),
m), 5 07-4, T2(1H, m), 4}2? 3 T4(2H, m),
my, 3,10-2 79(1H, m), 2,66~ 2 01(5H, m).
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g5

96

NMRT (500MHz)
7,97-7,66 (1H,
6, 44-5, 81 (1H,
3,09-2, 90 (1H,

11, 72-11,
m, 7,67~
m), 5 5

06 (9H,
1(2H,
4 (2H,

(1H, m),

9,37-8,24 (2H, m),
my, 7,00-6,68(1H, m),
m), 4, 41-3,54(2H, m,
m.

96

NHRT (500MHz)

? 88 (1H, d. J=2, SHE)
m). 6, 90~ 6 ?25*3 m,
m, 5 08~ 4 63 (1H, m), 4

11
1,
3~ 4
m, 2 68~ 2
11,20-10,76

1,8
6 3
2

m, 2,71 2 03 (2H, m).

4

i

(1H, m),

5-7, 63 (2H, m)
7-6, 00 (1H, m),
1=-3 68(2H m),

8,30-8, 12(1H, m),

7,591, 04 (9H,
5. 44-5, 11 (1H,
3,11-2, 76 (1H,

87

NHR&(ﬁDOﬁHz)
1,6Hz),
? 25~ 7{14(§ﬁ
5 41-5, 09 (1H,

3 11- 2 75 (1H,

8,31-8, Ié(iﬂ m)

11,36-10, 85 (1H, m), 8, 74 (1H, dd, J=4, 8Hz,

m) 6,88-6, 69(§H
m, 5 08~ 4 67 (1H,
m ., 2 68~ 2 07 (2H,

8, 10-7, 02(1GH m),

m, 6,35-6, 13(1H, m),
m), 4,23-3,60(2H, m),
m .

58

NIRT (500MHz) ;
8,23-7, 97 (1H,
7,31-7, 03 (1H,
5, 37-4, 58 (2H,
2,782, 08 (2H,

11, 80-11
m} 7 95 -7, 73 (1H,
m, 7 03~ 6 61 (1H,
m. 4 28~ 3 57 (2H,
m,

T4(H, m),

§ 64— 8 QB(SH m,
m, 7 73- 7 31(6H, m),
m, 6 43~ 5 92(1H, m),
m, 3 25~ 2 83 (1H, m),

99

NMR1 (500MHz)
6,30-6, 16 (TH,

4 25- 4 10 (1H,
3 10~ 2 73 (1H,

9,72-9,54 (1, m),
m, 5,41-5 13 (1H,
m, 3,93-3,73 (IH,
m, 2,67-2,02(2H,

8,07-6, 61 (10H, m),
m. 5,07-4,69(1H, m,
m). 3,66-3,44 (3K, m),
m.

100

NMRf(SQO&HZ)i

7,687, 66 (1H,
? 39~ 7 32 (1H,

;91 4,60 (1H,

| 2/ 86-2. 70 (1H,

9,85-9, 75 (1H, m),
m), 7.59-7.54(1H,
. m), 6,91-6,75(1H, m),

m, 7,25-6,97 (1H

1

m), 3,65-3,54 (3H,
m, 2,21-2, 12(1H,

7,92-7,86 (1H, m,
m), 7,48-7,44(1H, m),

m, 2?98~2;9Q(IH, m,
m.

101

NHRT (500WHz) ;
7,76-7, 71 (1H,
6, 81-6, 56 (1H,
3,02-2, 90 (1H,

9,81-9, 71 (1A, m),

m), 7.70-7.865(2K,
m), 4,91-4,60(1H,
my, 2,86-2, 70 (1H,

7,847, 18 (2H, m),

m, 7,24-6,82(4H, m),
m. 3,65-3, 50 (3H, m),
m. 2,22-2, 10(1H, m).

102

NHR1 (500Hz) :
7,53-6, 78 (7H,
3, 03-2, 05 (6H,

10, 45-10, 11 (1H, m), 8, 05-7, 53(2H, m),

m), 6,58-6, 24 (1H,
m, T 90-1, 43 (3H,

m, 5 07-4,68(1H, m),
m) .

103

102

NHRT (500MH2) ;
6,56-6, 24 (1H,
1,86-1, 41 (3H,

10, 39 10,06 (1H, m),

m} 5, 17 -4, 65 (1H,
m.

8, 05-6, 18 (GH, m),
m, 3,04-2, 03(6H, m),
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104

NNR1 (500MHz) ; 1833? 10,25 (1H, m),

7,87-7,75(1H, m),

7,60-7,22(13H, m), 7, 16 7,11 (1H, m), 6, 6? 6, 60 (1H, m),

6 ?9(?H¢ s),
3‘03~2,78(fH

5,35-4, ?5(2H m,

4,16-3, 76 (2H, m,
m), 2.57-2,07(2H, m).

106

91

NMR1 (500MHz) :

10,23-9, QQ(TH my, 7,90-7, 76 (1H, m),

7,64-7, 28 (10H, nﬁ 7, 23 -7, 10 (3H, m) 6, ?Q 6, 68 (1H, m),

6,31-6, 19 (1H,

3‘65—2 80 (1H,

m, 5,36-4, 71 QH, ), 4 17- 3 75 (2H, m),
m). 2,61-2,08(2H, m).

106

91

NMRT (500WHz) :
7,61-17,37 (4H,
6, 356, 07 (1H,
3,07-2, 81 (1H,

TD 60~ 10 34(1H, m), 7,97-7, 71 (2H, m),
m) 7, 33 7,13(3H, m), 6, 84~ 5 69 (1H, m),
m), 5,39~ 4»?2(2H m. 4 22-3, T3(2H, m),
m) 2f85w2,07(2ﬁ, m).

107

91

NMRT (500MHz) ;
7,57-7,51 (1H,
6, 33-6, 07 (1H,
3,07-2, 82 (1H,

TO,SE-iO,?Z(TH my, 7,91-7,72(2H, m),
my, 7,48-7,17(5H, m), 6 84-6, 74 (1H, m),
m), 5,38-4,73(2H, m), 4 19-3, 77 (24, m),
m, 2 65-2,08 (2H, m).

108

=T

NMRT (500MHz) ;
7,63-7, 31 (8H,
6,24-6, 18 (1H
3,06-2, 78 (1H,

10, 65-10,55 (1H, m), 7,90~7,76 (1H, m),
m. ?s19~?,13(1&, my, 6,72- 5 63 (1H, m),
m), 5,36-4,77(2H, m), é}20w3}?S(ZH‘ m),
m), 2,59-2,08(2H, m).

109

91

NHRT (500HHz) ;
7,59-7, 33 (7H,
6, 23-6, 19 (1H,
3,05-2, 80 (1H,

10,93-10, 84 (1R, m,

m. 7,19-7, 14(1H, m),
m), 5,36-4,76(2H, m),
m). 2,59-2,08(2H, m).

7,897, T1(1H, m),
'6,73-6, 65 (1H, m),
4,19-3,78(2H, m),

91

NMRT (500MHz) ;
7,537, 44 (2H,
6, 35-6, 25 (1H,
3,10-3, 05 (2H,

8,42-8,36 (1H, m), 7,89-7, 76 (4H, m),

m, 7,25-7,17(1H, m), 6,90-6,81(1H, m),
m), 5,46-4,76(2H, m), 4,19-3,77(4H, m),
m, 2,94-2,85(1H, m), 2,64-2,09(2H, m).

(AR

91

NMR1 (500MHz) :
7,75-17, 67 (1H,
5, 37-3, 58 (4H,

10,97-10, 71(1H, m), 7,88-7,80(1H, m),
m), 7,656-6,76(8H, m), 6,26-6,07(1H, m),
m), 3,24-2,07(3H, m)

112

91

NMRT (500MHz) ;
7,016, 70 (2H,
3, 24-2, 07 (3H,

10 71-10,41 (14, m), 7,86~7, 14 (13H, m),
m} 6, 22*6 05(1H, m), 5 36-3, 68 (4H, m),
m.

113

91

NNRT (500MHz) ;
6, 78-6, 71 (1H,
4, 18-3, 80 (4H,
2, 64-2, 10 (2H,

1,90-7,78(1H, m), 7,65-7,16 (8H, m,
m), 6,27-6,20(1H, m), 5,636-4,76(2H, m),
m, 3,18-2,99(2H, m), 2,91-2,82(1H, m),
m.

114

102

NKR2 (400MHz)
7, 25-6,90 (2H,
3,202, 48 (3H,

8,40-8,25 (1, m), 8,10-7,30(7H, m),
m, 6,68-6,58(1H, m), 5,23-4,35(1H, m),
my, 2,45-2,08(1H, m), 2,00-1,70(3H, m).
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115

91

NMRT (500MHz) ; 11,05-10, 79 (1H, m), 7,90-7,81(1H, m),
1,75-7, 69 (1H, m), 7,62 -6, 76 (TH, m), 6, 25~6,06 (1H, m),
5, 36-3, 58 (4H, m), 3,24~ 2 06 (6H, m).

116

81

NMRT (500MHz) © 10, 73-10, SS(TK m, 7, QD-?,?Y(TH‘ m,
7,58-7, 51 (2H, m) 1, éS 7,31 (31, my, 7,19-7, 11 (3H, m),
6,72-6, 65 (1H, m), 6 2?(?H s), 5 38~4 T7(2H, m),
4,20-3, 79 (2H, m), 3,05~2,77(1H m) 2, 64 2,08(5H, m).

117

91

NRT (500NAz) ; 7, 93-7, 78 (2H, m, 7,52-7, 36 (4K, m),
7,31-7,09(3H, m), 6,86-6,69(1H, m), 6,27-6, 19(1H, m),
5, 46-4,75 (2H, m), 4,18-3,80(4H, m), 3,13-2,82(3H, m),
2,64-2, 08 (2H, m).

118

102

NMR2 (400MHz) . 8,04-7,29 (6H, m), 7,05(1H, dd, J=8, 4Hz,
2,5Hz), 7,00-6,93(2H, m), 6,61(1H, d, J=8, 4Hz),

5, 22-4, 93( H, m), 3, 14-2; 79(2H m), 2,78 2 51 (1H, m),
2 47, 2 49 (total 3H eanh s), 2, 42~2 OS(TH m. 1,80,
? Sﬂ(teta | 3H, each s).

102

N&RE(4GUHR:>: 8,38-8,18(1H, m), 8, 17-7,30(6H, m),
7,26-7,01(3H, m), 6,59(1H, d, J=8.4Hz), 5,25-4, 70 (1H,
m), 3,40-2,50(3H, m), 2,45-2,05(1H, m), 1,95-1, 70 (3H,
m) .

102

NMR2 (400NHz) : 8, 10-7, 65 (2H, m), 7,58-6, 95 (8H, m),
6,60 (1H, d, J=8,4Hz), 5,25-4,80(1H, m), 83,30-2, 50 (3H,
m), 2,48-2,08(4H, m), 1,92-1,70(3H, m).

121

102

NMR2 (400MHz) © 8,44-8, 3&(2H m) 8,09~6, 92 (7TH, m),
6,67-6, 59 (1H, m) 5,20-4, 88 (1H, m) 3,14-2,81 (2H, m),

VZ T4~ 2 57(1H, m), 2,45~ 2 07(1H, m), 1 91, 1,80(total

3H, each s).

122

102

NWR2 (400MHz) 8, 75-7, 26 (JH, m), 7, 26-6,65(5H, m),
5, 10-4, 65 (1H, m), 4,00-2,05(5H, m), 1,90-1,60(5H, m).

102

NMRZ (400MHz) : 8,09-7,76(3H, m), 7,52-7,44(3H, m),
7,36-7,00(4H, m), 6,60(1H, d, J=8,4Hz), 5,20-4, 94 (1H,
m, 3,07-2,82(2H, m), 2,76-2,59(1H, m), 2 41-2, 15 (1H,
my. 1,90, 1,80(total 3H, each s).

124

102

NMR2 (400MHz) ; 8, 37-8,31(2H, m), 8,06-7,52(2H, m),
7,38-6, 94 (6H, m), 6, 64 6,60 (1H, m), 5,18-4,92(1H, m),
3,08-2,81(2H, m), 2 74~ 2 55(1H, m), 2,42-2,16(1H, m),
1,91, 1,80 (total BH each 8).

NMRZ (500MHz) ; 8,51-8, 20 (2H, m), 8,20-7, 75(3H, m),

7,70-7,58 (4H, m), 7,31-7,22(1H, m), 7,15-7,10(1H, m),
6,70-6,62(1H, m), 5,20-4,90(1H, m), 3,903, 61 (2H, m),
3 32-2,80(5H. m), 2,65-2,30(2H, m), 2,10-2,00(1H, m
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126

102

NMR2 (400MHz) :

8,04-7,25(T0H, m), 7,07 (I, dd, J=8,4Hz,

2,1Hz), 6,61(1H, d, J=8,3Hz), 5,18-4,92(1H, m),

3,132, 57 (3H,
3H, each s).

my, 2,40-2,13(1H, m), 1,89, 1,79 (total

127

NNRT (500MHz) ;
7,79-7, 69 (1H,
7,19-7, 14 (1H,
5. 36-4, 76 (2H,
2 642, 06 (2H.

10,76-10,66 (1H, m), 7,97-7,85(2H, m),
m, 7, 60*? 46 (3H, m), 7Y43~?,32i2H. m)
m, 6 72-6,65(1H, m), 6,21(1H, s),

m, 4 20-3,79(2H, m), 3,05-2, 79 (1H, m),
m).

91

NMRT (500MHz) ;
7, 447,09 (6H,
5,384, 72 (2H,
2, 64-2, 07 (5H,

10;58—10,47(TH, m, 7}92~?,?1(23§ m,
m), 6,84-6, 7T4(1H, m), 6,32-6,21(1H, m),
m, 4;19~3,75(2R, m, 3?66~2?82(?H, m,
m.

129

g1

NMRT (500MHzZ) :
6, 26-6, 07 (1H,

11, 10-10, 81 (1, m), 8,00-6,76 (9H, m),
m), 5,36-3,57(4H, m), 3,25-2, 06(3H, m).

130

102

NWRZ (400MHz) :
7,857, 75 (1H,
6, 70-6, 60 (1H,

8,70-8,55(1H, m), 8, 35-7,90(3H, m),
m), 7,70~7,40(4H, m), 7,18-7,08 (1H, m),
m), 5,22-2,00(5H, m), 1,80-1,75(3H, m).

131

81

NMRT (500MHz) ;
7,917, 70 (2H,
6, 44-6, 28 (1H,

| 3,09-2, 89 (1H,

10,83 (1, brs), 8,24-8,20(TH, m,

m. 7,36-7,21(4H, m, 7,00-6, 88 (1H, m),
m. 5 39-4,70(2H. m), 4,18-3 74(2H m),
m, 2,67-2,09(5H, m).

132

NMRT (500MHzZ) -
7,33-7,17 (3H,
5, 47-4, 68 (2H,
2,68-2, 09 (2H,

10, 62-10, 48 (1H, m), 8, 15*7344(5H‘ m,
m, 6,84-6, 73(1H, m), 6,33-6,23(1H, m),
m, 4 20-3, 74 (2H, m, 3,12- 2 T5(1H, m),
m.

133

91

NHRT (500MHZ) ;
7,917, 69 (2H,
7,42-17, 37 (1H,
6, 44-6, 28 (1H,
3,00-2, 88 (1H,

11,06 (1H, brs), 8, 23-8, 18 (1H, m),

m) 7,61~ 7!5?(15 m} 7,50w?fé?(§ﬁ, m,
m. 7,28-7,21(1H, m), 6,98-6,88(1H, m),
m, 5 39-4,70(2H, m), 4 17-3 T4(2H, m),
m), 2,66-2, t!(Zﬁ m.

134

81

NMRT (500MHz) ;
7,90-7, 79 (1H,
6, 95-6, 83 (1H,
4,153, 72 (2H,

10, %3(?& brs), 8 10(1H, brs),

m) 1, 64-7, 57 (14, m}, 7,50~7, 19 (9H, m),
m., 6 42~ 6 26 (1H, m), 5 39-4,68(2H, m),
m, 3 08~2 86 (1H, m), 2 64~ 2 07 (2H, m).

91

NMR1 (500MHz) ;
7,71-7, 64 (1H,
6, 72-6, 64 (1H,
4,20-3, 78 (2H,

m). 3.06-2, 79 (1H, m),

¥G,73~¥ﬁ,63(f&, m, 7,90-7,77(3H, m),

m, 7,537, 31(4H, m), ?,19 ? 14 (1H, m),

m), 6,23-6,18(1H, m), 5,36 4 1724, m),
2,64 2,08(2ﬂ, m.

i
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NMRT (500MHz) :
7,327, 14 (3H,
5, 45-4, 58 (2H,
2,64-2,07 (2H,

16156 TO 46 (1H, m), 7,90-7, 62 (5H, m),
m, 86 6, 73 (1H, m), B 34- 6 23 (1H, m),
m, 4 18- 3 77(2H, m), 3 06-2,82 (1H, m),
m .

137

102

NMR2 (400MHz)

8,04-7,30 (11H,
6,33(1H, s), 5
2,73~2,07 (1H,

9,12-9,04 (1H, m), 8,62-8, 57 (1H, m),

m} ? 09 6, 85 (1H, m) 6, 50 6, 43 (1H, m),
5,15-4, 86(1H m, 3,26- 2 QG(QH m,

m) 1,84-1, 73 (3H, m)

138

NMR2 (400MHz) ;
7,25-6, 89 (4H,
3, 15-2, 58 (3H,
3H, etach s).

B,01-7,79 (2N, m. 7,63-7,35 8, m,
w, 6,79-6,42(2H, m), 5,06-4,77(1H, m),
m), 2,40-2,05(1H, m), 1,88, 1,70(total

i

102

NHRZ (400MHz) -
6, 68-6, 50 (1H,
1,73-1, 50 (3H,

9,10-7, 25 (13H, m),
m), 5,20-4,75(1H, m),
m.

7,12-7, 00 (1H, m),

4, TO 2, 00 (4H, m),

140

102

NMR2 (400HHzZ) ;
6, 56-6, 59 (1H,
7, 40-2, 08 (1H,

8,05-7,99 (14H, m), 7,10-7,06 (1H, m),
m, 5, 14 4,89(1H, m), 3, 14-2, 55 (3H, m),
m, 1,88, 1 713 (total BH etach ).

141

NNRZ (500MHz) :
5, 28-3, 90 (3H,

8,30-7, 02 (140, m, 6,65-6,51 (1A, m),
m, 3,29-2,90(2H, m), 2,61-2,02(3H, m.

142

102

NMR2 (400WHz) -
8, 07-7, 46 (2H,
6, 70~6, 55 (1H,
3, 15-2, 10 (4H,

§,60-6, 60 (1A, m. 8 35-8, 25 (1K, m),

m. 7,45-7,35(1H m). 7,20-6,73(4H, m),
m), 5, 25-4,90(1H, m), 8,76-3,62(3H, m,
m, 1,92-1,77(3H, m).

143

102

NMR2 (400MHz2)

8,82(1H, dd, J=9,6Hz, 3,8Hz), 8,73,

8,60 (total 1H, eachs), 8,187, 86{4H m) 7,63-7,53 (2H,

m} 7,25~7,00(tH, m),
5,17-4, 87 (1H,
1. 77 (total

1,82,

6,65 (1H, dd, J»& éHz 2,4Hz),
m, 3,51-2,58(3H, m), 2,42-2, DB(IH m,

SH etach s).

144

91

NMR1 (500MHz) :

10,80-10,50(1H, m), 7,87-7,71(1H, m),

7,68-7,15(11H, m) 1, 03 6, 69 (2H, m), 6 22 6,06 (1H, m),

5 35— 3 55 (4H,

m, 3, 22 2, GS{EH m.

145

102

NHRT (40OWHZ) -
5, 10-4, 70 (1H,

10,25-0, 05 (1H, m), 8,00-6, 25(I1H, m,
m). 3,00-1, 40 (10H, m).

146

91

NHR1 (400HHz) |

10,77-10,66 (1H, m), 8,15-8, 10(1H, brs),

7,90-7, 79 (1H, m), 7,66-7,19(11H, m), 8 95 6,84 (1H, m),

6 42~ 6 27(1H,

3,07-2, 86 (1H.

m). 5,38-4, 69 (2H, m),
m). 2,64-2,08(2H, m).

4, 15 -3, 73 (2H, m),

102

NMRZ (400MHz) ;

7,07(1H, dd, J=8,3Hz,

5. 18-4, 89 (1H,
189,

8,04-7,44 (5H, m), 7,35-7,20(1H, m),
2,4Hz), 6,60(1H, d, J=8,4Hz),
m, 3,27- z 57(3H, m), 2, 40-2,12(1H, m),

¥,?9(t0ta! SH etach 8).
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148

NMR2 (400MHz) : 8,30-7,52(4H, m), 7,36-6, 94 (5H. m),
6, 64~6,61 (1H, m) 5 1? -4, 90 (1H, m) 3,08-2, 58 (3H, m),
2,41-2 12(1H, m), 1 80, 1 79 (total 3H, etach s).

149

102

NMR2 (400MHz) ; 7,34~ ? 1?(?3 m, 7,28-7,21(3H, m),
7,07-7, 04 (1H, m} 6, 6?(¥H d, J=8, 4&2) 5, 20-4, 95 (1H,
m. 3, GS -2, 58 (3H, m} 2,48, 2, 48(tatat 3H each s),
2, 40~ 2 IS(?H m, 1,89 1, SO(tctal 3H, etach s).

150

102

NﬁRZ(dGUﬁHz): 8,37(1H, t, J:S,iﬂz). 8,06~6, 96 (8H, m),
6,64-6, 61 (1H, my, 5,19-4,91(1H, m), 3,08-2,51(3H, m),
2,50, 2,49(total 3H, each s), 2,43-2,13(1H, m), 1,91,
1,79 (total 3H, etach s).

102

NNR2 (400MHz) ; 8, 04-7, 70 (3H, m), 7,55-7, 29 (7H, m),
7,09-7, 02 (1H, m) 6, SQ(TH d, J=8,3Hz), §5,22-4,93(1H,
m) 3, G§~2 17 (2H, m} 2, 14~ 2'58(1H m, 2,43-2, 12(1H,
m, 1,88, 1,80{tota§ 3H§ etach s).

102

NMR2 (400MHz) : 8,42-8,26 (2H, m), 8,08-7,27(6H, m),
7,32-6,92(2H, m), 6,66-6,59(1H, m), 5,20-4,80(1H, m),
3,09-2, 75 (2H, m), 2,75-2,53(1H, m), 2,45-2,10(TH, m),
1,91, 1,80(total 3H, etach s).

153

NMR1 (S00MHz) : 10, 64-10, 33 (1H, m), 7,95~7,75(1H, m),
7,74-7,22 (12H, m), 7,21-7,07(1H, m), 6,69-6,56 (1H, m),
6,20(}H s), 5,47-4, 59(2H m, 4, 22*3 73(2H m,
3,08~2, 72 (1H, m), 2,5%»2,04(2H. m}‘

154

NMRT (500MHz) ; 10, 21-10,12(1H, m), 7,89-7,77(1H, m),
7,59-7,29(8H, m), 7,24-7,12(3H, m), 6,78-6,68(1H, m),
6 31- 6 22(1H, m), 5,37-4,70(2H, m), 4 i6»3 75(2H, m),
3, 04- 2 82(1H, m), 2,60-2,05(2H, m).

155

102

NMR1 (400MHz) : 10, 95-10, 60 (1H, m), 8,26-7,20(13H, m),
7,05-6,93 (1H, m), 6,61-6,40(1H, m), 5,00-4,64(1H, m),
3,04-2,06 (3H, m), 1,93-1,60(3H, m).

156

91

NMR1 (500MHz) i 10, 72-10, 5£{1ﬁ m, 7,80-7, 08 (10H, m),
6,86-6, 68 (1H, m), 6,25-6, 18 (1H, m), 5 47-4,58 (2H, m),
4,21-3,74 (2H, m), 3 06-2, 70 (1H, m), 2 60-2,06 (2H, m).

157

NMRT (500HHz) ; 10, 52 (1H, ), 8,037, 395, m,
7,30-7,08 (4, m), 6,86-6,T0(1H, m), 6,37-6,20(1H, m),
5, 44-4,70 (2, m), 4,22-3, T4(2H, m)., 3 10-2, 77 (1H, m).
2,67-2, 05 (2H, m).

158

91

 NMR1 (500MHz) : 10, 46-10, 38 (1H, m), 7,88-?,?5(IH, m.,

7,52-7,16(12H, m), 6,67-6,60(1H, m), 6,19(1H, s).
5,35-4, 75 (2, m), 4,163, 77(2H, m), 3,04-2, 78 (1H, m),
2,56-2, 10 (2H, m).
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158

NHR2 (400MHzZ) -
6, 69-6, 58 (1H,
f,95-1, 70 (3H,

8,42-8,25(1H, m), 8 10-6,90(8H, m),
m, 5,22-4,85(1H, m), 3,15-2, 06 (4H, m),
m.

NMR2 (400NHz) -
7, 16-6, 81 (5H,
3, 12-2, 45 (3H,

8,06-7 78 (20, m), 7,62-7,30(9H, m),
m). 6,60-6,44(1H, m), 5,21-4,85(1H, m),
m, 2,43-2,01(1H, m), 1,92 1,72(3H, m).

161

102

NNR2 (400Hz) |
5, 20-4, 78 (1H,

8, 20-6, 98 (100, m), 6, 65-6, 54 (1, m),
m), 3,85-2,03(4H, m), 1,95-1,74(3H, m).

102

NMR2 (400MHz) :
5, 23-4, 85 (1H,

8,35-6,90(10H, m), 6,67-6,55(1H, m),
m), 3,15-2 07(4H, m), 1,95-1, 73(3H, m).

102

NNRZ (400MHz) :
6, 70-6, 55 (1H,
1,95-1, 73 (3H,

8,40-8, 20 (1H, m), 8,11-6,90 (10H, m).
m). 5 23-4 85(1H, m), 3,15-2, 08 (4H, m),

m.

91

NNRT (500MHz) :
7,05-6, 72 (2H,
3,23-2, 04 (3H,

10,82-10, 53 (1H, m), 7,87-7,15(11H, m),
m), 6,23-6,07(1H, m), 5,35-3 65(4H, m),
m) .

NMRT (500MHz) ;
7,92-7, 65 (3H,
6, 87-6, 73 (1H,

| 4,19-3, 70 (2H,

11,25-10, 84 (1H, m), 8,278, 16(1H, m),

m, 7,63-7,29(5H, m), 7,27-7, 11 (3H, m),
m), 6, 33-6, 19(1H, m), 5,39-4,70(2H, m),
m), 3,10-2,77(1H, m), 2, 66-2 06 (2H, m).

166

Y

NMRT (500MHz) ;
7,89-7, 79 (1H,
7,397, 25 (2H,
6, 29-6, 22 (1H,
3, 05-2, 81 (1H,

10,84-10, 67 (1H, m), 8,218, 15(1H, m),
m), 7,72-7,62(2H, m), 7,50-7,45(1H, m),
m, 7,21-7,08(5H, m), 6, 82-6 73(1H, m),
m, 5,35-4,71(2H, m), 4, 13-3,73(2H, m),
m), 2,59-2,04(5H, m).

167

160

NMR2 (400MHz) .
7, 157,02 (1H,
3, 14-2, 50 (3H,
3H, stach s).

8,24-7,95, 7,85-7,22 (total 14H, each m),
m. 6 63-6,51(1H, m), 5 22-4,81(IH, m),
m, 2,42-2,03(1H, m), 1,85, 1,73(total

168

NHRT (500MHz) ;
7, 63~7, 30 (6H,
6, 346, 19 (1H,
3,07-2, T4 (1H,

10, 38-10, 09 (1, m), 7,90-7, 73(1H, m),
m, 7,28-7,08(5H, m), 6, 81-6,65(1H, m,
my, 5, 39-4, 66(2H, m), 4,19-3 71(2H, m),
m, 2,67-2,06(2H, m).

169

NMRT (500WHzZ) :
7,73-7, 43 (3H,

10, 66-10, 32 (10, m), 7,89-7, 74 (1H, m),
m. 7,40-7,07(9H, m), 6,69-6,58(1H, m),

6, 19(1H, s), 5,48-4,73(2H, m), 4, 21-3,72(2H, m),

3,23-2, 14 (14,

m), 2,58~2,04(2H, m).

170

102

NWRZ (400MH2) -
7,11-6, 98 (1H,

8 55-8, 25(1H, m), 8, 08-7,15(/H, m),
m. 6,59(1H, d, J=8, 4Hz), 5, 23-4,80(1H,

m), 3,55-2 05(4H, m), 1,94-1 73(3H, m).

-187-
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T71 | 102 | NMR2 (400WHz) : 8,60-6, S0(9H, m), 6, 61(1H, d, J=8, 4Hz),
5,22-4, 83 (1H, m), 3,18-2,06(4H, m), 1,95-1 73(3H, m).

172 | 102 | NNRZ (400WHz) : 8,50-7,93 (4R, m), 7,63-7,53 (1H, m),
7,52-7,36 (2H, m), 7,35-7,28(1H, m), 7,28-7,20(1H, m),
7,17-7,06 (1H, m), 6,64(1H, d, J=8,4Hz), 5, 23-4,87(1H,
m, 3,28-2,92(2H, m), 2,84(2H, a. J=7,5Hz),
2,77-2,03(3H, m), 1,80-1,60(3H, m), 1,30-1,20(3H, m).

173 | 102 | NMR2 (400MHz) : 8, 17-6, 60(10H, m), 5, 21-4,55(TH, m),
4,27-3,86 (4H, m), 3,32-2,18(6H, m).

174 |91 | NNRT (500MHz) ; 10, 70-10, 50 (1H, m), 8,23-8, 16(IH, m),
7,91-7, 60 (3H, m), 7,47-7,13(6H, m), 7,01-6,85(2H, m), |
6,82-6, 71 (1H, m), 6,33-6,22(1H, m), 5,646-4,58(2H, m),
4,16-3,73(2H, m), 3,61-3,41(3H, m), 3,07-2,82(1H, m),
2,61-2,07(2H, m).

175 | 91 | NNR1(500WHz): 11,17-11,03(1H, m), 8,31-8,25(1H, m),
8,00-7, 76 (3H, m), 7,71-7,61(2H, m), 7,52-7,44(2H, m),
7,28-7,17(1H, m), 6,876, 78(1H, m), 6,33-6, 24 (1H, m),
5,37-4,74(2H, m), 4,17-3,77(2H, m), 3,08-2 85(1H, m),
2, 64-2, 08 (2H, m).

176 | 37 | NMR2(400MHz): 7,98-6 46(15H, m), 5,19-4,51(1H, m),
4,22(1H, d, J=10,4Hz), 4, 04(1H, d, J=10,4Hz), 3,60,
3,58 (total 3H, eachs), 3,31-3,23(1H, m), 3, 08-2,92(1H,
m, 2,59-2, 04(3H, m).

177 | 37 | NMR2(400MHz); 8,29-6,50(14H, m), 5, 22-4,56(1H, m),
4,23-3,88(2H, m), 3,63, 3,61 (total 3H, each s),
3,253, 16 (1H, m), 3,13-2, 94 (1H, m), 2,59-2 05(3H, m).

178 | 102 | NMRZ (400MHz) : 8, 08-6, 88 (10H, m), 6,61 (1H, d, J=8, 3Hz),
5 25-4 87 (1H, m), 8,15-2, 10(10H, m), 1,93-1,75(3H, m).

178 | 102 | NNR2 (400MHz) : 8,10-7, 23 (6H, my, 7,106, 86 (3H, m),
6,61 (1H, d, J=8,3Hz), 5,24~4,86(1H, m), 3,13-2, 07 (10H, |
m, 1,931, 73(3H, m).

180 | 102 | NHR2 (400WHz) : 8, 08-6, 90 (11H, m), 6, 62(1H, d, J=8, 3Hz),
5,23-4,83(1H, m), 3,15-2,50(3H, m), 2, 45-2,25(1H, m),
2,17(3H, s, 1,89(1H, brs), 1,84~1,57(4H, m).

187 | 102 | NMRT(400MHz) : 10, 00-9, 98 (1, m), 8,036,090 (9H, m),
6,78 (1H, t, J=8,8Hz), 6,45-6, 25(1H, m), 5,06-4,70(1H,
m, 3,00-2,73(4H, m), 2,40-2,24(1H, m), 2,23-2, 05 (3H,
m, 1,96(1H, s), 1,83-1,60(3H, m).
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182

102

NMR2 (400MHz) :

6,59 (1H, d, J= 8 482)
m} 2,15-2, SS(EH m,

8,06-7,18 (7H, m),

1286(tatai 3H, each s).

5,21-4, QO(TH m,
2 45- 2 08 (4H, m),

7,12-6, 97 (2H, m),

¥ 90,

3,08-2, 79 (24,

183

102

NMRZ (400MHzZ) :

7,21-7, 08 (2H,
5, 21-4, 90 (1H,
2,44-2, 12 (1H,

8, 51-8, 22 (1H, m),
m. 7,18-7,08(1H,
m), 4,32-4 20(2H,

m, 1,88,

8 09-7 50 (4H, m),

m), 7,03-6, 63 (1H,
m), 3,13-2, 58 (5H,

1,79 (total 3H, etach s).

m,

184

37

NMRT (500MHz) ;
7,48-7,38 (4H,
6, 27-6, 21 (1H,
3, 11-2, 82 (3H,

1, 88(1H d, J=2, 2Hz),

m) 7,30-7, ¥5(3H
m, 5 36~ 4 76 (2H,
m, 2 64-2, 08 (2H,

7,80-7,75(1H,
m, 5 78~ 6 71 (1H,
m), 4,18-3,80(4H,
m .

m,
m.,
m,

185

99

NMR1 (500MHz) |
7,18-7, 14 (1H,
5 36— 4 77 (2H,
2, 64~2 08 (2H,

71,93~7, ?B(ZH m,
m) 6, ?8 6, 71 (1H,
m, 5 18~ 3 81 (4H,
m .

7,55-7, 25 (7H, m),
m} 6, 26»6 21 (1H,
m, 3 13- 2 81 (3H,

m,

186

99

NHRT (500RH) ;
7,517, 38 (3H,
6, 26-6, 20 (1H,
3, 06-2, 81 (1H,

7,95-7, 79 (2H, m),
m), 7,19-7, 14 (14,
m), 5 36-4,77(2H,
m), 2,64-1,92(8H,

7,69-7, 60 (2H, m),

m), 6,78~6, 70 (1H,
m, d,18~3}81(4ﬂ,
m).

m,
m,

187

N§R1(500ﬂﬁz):
7,35-7, 24 (2H,
6 30-6, 05 (1H,
3 20~ 2 77 (3H,

7,91-7,55(2H, m),
m), 7,22-7,11(1H,
m), 5,39-4,74(2H,
m), 2,66-2,06(2H,

7.53-7, 36 (4H, m),
m), 6,81-6, 66 (1H,
m, 4,22-3, 76 (4H,

m,

m,
m,

188

102

NHRZ (400WHz) :
5, 25-4, 90 (1H,
2, 50-2, 07 (1H,

8,00-7,40 (7H, m),
50 (3H,

m), 3,803,
m, 1,92-1,72 (3H,

7,226, 55 (41, m).
m. 3,20-2,50 (3H,

m.

m,

189

102

NMR2 (400MHzZ) : 8, SZCIH brd J=8, 3Hz), 8, 20-7,48 (2H,

7, 25-6, 54 (TH,
3,18-2, 07 (TH,

m) 5, 28~4, 93(?H
m), T 93-1, 73 (3H,

m, 3,80-3, BO(SH
m),

m,
m,

102

NMRZ (400NHZ) :
5, 30-4, 90 (TH,
2, 54-2, 46 (3H,

B, 40-T, 40 (4R, m).
m), 3,83-3,58(3H,
m), 2,45-2, 08(IH,

7,43-6, 56 (6H, m),
m), 8,20-2,55(3H,
m, 1,93-1,74(3H,

m,
m.

191

102

NHR2 (400WHz) -
5, 27-4, 86 (1H,
1,93-1, 70 (3H,

8, 34-7, 45 (4H, m),
m, 3,80-3,50(3H,

m).

7,40-6, 55 (6H, m),
m, 3,20-2,08(4H,

m,

192

102

NNR2 (400NHZ) ;
8, 10-7, 46 (2H,
3,83-3, 55 (3H,
1,95-1, 70 (3H,

8,78-8,50 (1H, m),
m} 7, 24 6, 55 (6H,
m, 3 16~ 2 53 (3H,
m .

8, 43-8, 24 (1H, m),
m) 5, 2& 4,90 (1H,
m, 2 47~ 2 10(1H

m,
.om,
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193

NMR2Z (400MHZ) : 8 13~7, 30 (5H, m, 7,25~ 6 85 (4H, m),
6,60 (1H, brd, J~8 4Hz) 5, 254, Bﬁ(iH m) 3,20-2,50 (3H,
m) 2,48-2, 23(%& m, 2, 2? 2>17€3H m, 1 93~ i 72 (3H,
m.

194

102

NNR?2 (400WHz) : 8, 35-8, 10 (1H, m), 8,10-7,45(2H, m),
7,426, 90 (5H, m), 5 B1(IH, d. J=B,4Hz), 5, 22-4,82(1H,
m, 3,20-2, 53(3H, m), 2,50-2,41(3H, m), 2,40-2,07(IH,
m. 1,96-1,70 (3H m)

160

NR? (400WHZ) : 8, 20-7, 76 (4R, m). 7,54-7, 44 (2H, m),
7,44-7,20(4H, m, 7,32-1,13(1H, m), 7,13-6,97(2H, m),
6, 63-6,55 (1H, m), 5, 17-4,88(1H, m), 3,10-2,54(3H, m),
2,44-2 08(1H, m), 1,84, 1 74(total 3H, etach s).

196 |

In

NMRZ (400MHz) : 8, 22-7, 15 (3H, m), 7,69(1H, s),
7,55-7,30(8H, m), 7,31-7,20(1H, m), 7,12-7,03(1H, m),
7,02-6,53(1H, m), 5, 16-4, 87(1H, m), 3,08-2,53(3H, m),
2,39-2, 04(1H, m), 1,82, 1,73(total 3H, etach s).

197

102

N&RE(&GG&Hz} 8, 15-6, §3(113 m), 6 59(1H, d, J=8, 4Hz),
5,22-4, 78 (1H, m) 3, 36 2, 50 (3H, m) 2,45-2, 95{TH m,
1 94-1, T0(3H, m).

91

NRT (400MHz) ; 10, za f 0 18(iH, m, ?,89 T8 (TH, m,
7,61-7,36GH, m), 7,27-7,10(6H, m), 6 0-6, 68 (1H, m),
6,33-6, 23 (1H, m), 5 38 4,69(2H, m), 4, 17-3 T4(2H, m),

3 06~ 2 86 (1H, m), 2 62~ 2 05(2H, m). }

91

vN§R¥(4UO§HE)* 10, 50-10, 40(?H m, 7,88-7,76(1H, m),

? 57-7, 24 (8H, m) 7,217,090 (4H, m), 6 67-6, 60 (1H, m),
Q?CYH s), 5,46~ 4 SS{QR m, 4,17- 3 ?6(2H m),
3 05-2, 77 (1H, m) 2,58-2, 05 (2H, m)

200

91

NNRT (400WHZ) : 11.05-10, 88 (1H, m), 8, 24-8, 16(IH, m,

7,917, 67(3H, m), 7,54-7,32(4H, m), ? 22°7 10(4H, m,
6 83-6, 74 (1H, m). 6,30-6, 21 (1H, m), 5 37-4,71(2H, m.,
4 16-3 73 (2H, m). 3.08-2.80(1H, m), 2,682, 05(2H, m).

201

99

NRT (400WFz) ;7,88 (1H, 4. J=2,5M2). 7, S5 (1R, o,

J=2, 1H2), 7, 60(IH, dd, J=8, 1Hz, 2, 2Hz), 7,48-T,38(3H,
m. 7,31-7,25(2H, m, 7,20-7, 14(1H, m), 6, 77-6, 70 (1H,
m. 6 25(1H, brs), 5 38-4,76(2H, m). 4 19-3,B0(4H, m),
3,11-2, 81 (3H, m). 2,682, 08(2H, m).

202

99

NMRT (400MHz) ; 7,91(IH, d, J=7, JHz), 7,88(IH, d,
J=2,5Hz), 7,69(1H, d, J=T,2Hz), 7,48-7,37(3H, m),
7,32-7,25(2H, m), 7,19-7,14(1H, m), 6, 78-6 70(IH, m),
6,27-6,22 (1H, m), 5, 37-4,76(2H, m), 4,19-3 80(4H, m),
3,13

13-3,11(2H, m), 3,08-2, 81(1H, m), 2,68-2 0T(2H, m).
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203

91

NMR1 (400MHz) ; 11,04-10, 75(1H, m), 7 ; 89-7, 43 (6H, m),
1, 39-6, 75 (4H, m} 6, 28 -6, 08 (1H, m), 5,37~3!57(§H, m .
3,27-2,05(3H, m).

204

99

N R1(400HHz) © 10, 99-10, 84 (1H, m), 8§26~8F20(¥R, m,

7, 91 (1H, d, J=8, ?Hz) ? 90 (1H, d, J=2,5Hz),

7‘86 ~7, 74 (1H, m) 7, 40~ 7 32(2H, m), ? 25 ? 17(2H, m),
6, 99(1H d, J"? ?Hz) 6, 88 6, 78 (1H, m) 6 34 6, 23 (1H,
m) 5 38~-4, ?4(2H m, 4i18 3;?6(2H m, 3 08~2 83 (1H,
m, 2 58*2 09 (3H, m), 0,94~ 0 81(2H, m), 0 12~ 0 61(2H,
m.

205

91

NMRT (400MHz) © 10,2510 14 (1H, m), 7, 89 (1H, d, J=2, 4Hz),
7,82-7,65(1H, m} 7, 47 7,16 (6H, m} 6,99 (1H, d

J»? 7R2) 6, 84-6, ?3(1H m) 6, 34-6, 23(¥H m,

5,38-4, ?S(EH m, 4,21-3, 77(2H m), 3,07-2,80(1H, m),
2 64~ 2 08 (3H, m), 0,87-0,84(2H, m), 0,75~ 0 60 (2H, m).

206

91

ﬁﬁRi(éOﬁRﬁz)( 10, 50~ 10, 4 (1H, m), 7, 88(%6 d,

J=2, 6Hz), 7,58 (ZH d, d 8, 5Hz), 7, 41 -7, 33{4H m,

7 28~7 13(23 m, 6 99(1H, d J=8. 0523 6,71-6, 64 (1H,
6, 2§(¥H brs), 5 37-4, 77(2H, m), 4,20~ 3 79{23 m,
~23?8(1R, m, 2§68~2§Q?(3H‘ m, 0 95-0, 82 (2H, m),
-0, 60 (2H, m).

207

99

NMR1 (400WHz) ; 7,88 (1N, brs), 7, 78(1H, d, J=7, 4Hz),

208

99

MR (400MHz) ; 7,88 (IH, d, J=2 5Hz), yTTOH, m),

3

0

N

7,49-7,36(3H, m), 7,633-7,22(3H, m), 7,20-7,14(1H, m),
&

4

N

7,47-7,22(6H, m), 7,19-7, 14(TH, m),

06
74
R
49 7,

1 79-6, T0(1H, m), 6,27-6, 18 (1H, m), 5, 36-4, 76 (2H, m),
20-3, 79 (4H, m), 3,10-2,81(3H, m), 2, 68-2, 07 (5H, m).
R 7
47 6
26

8~

-7

8-6, 71 (1H, m),
19-3

-6, 21 (1H, m), 5,36-4 76(2H, m), 4,19-3,81(4H, m),

¥

.07-2,81(3H, m), 2,63-2,09(5H, m).

209

91

0
MR1(400MHz) : 8, 43- 8 35(1H m, 7,93-7,76(4H, m),
(62(1H, dd, dJ= S 1Hz, 2,2Hz), 7, 44(1H d, J=8, tHz),
,25-7,18(1H, m), 6,91~ 8 81(1H, m) 6, 37-6, SO(IH m,

,68-2.07(2H, m).

210

91

NRT (400MHZ) ; 7,95 (1H, dd, J=8, 6Hz, 6,0Hz),

/90-7, T9(1H, m), 7,38-7,17(6H, m), 6,89-6, 78 (1H, m),
136-6, 24 (1H, m). 5,37-4, 71 (2H, m), 4,193, T8 (4H, m),
152, 83(3H, m), 2,68-2,07(2H, m).

21

91

6
3
N
7
7
5,39-4, T4 2H, m), 4 20~ 3 T7(4H, m), 3 10- 2 84 (3H, m),
2
N
7
6
3
N

1
WR1 (400WHz) : 8, 08-1,86 (1A, m), 7,80-7, 26 (6H, m),
7,20-7, 12(1H, m), 6,83-6,70(1H, ", 6, 29-6, 23 (1H, m),
5 37-4 72, m), 4,223 61(4H, m), 3,12-2,84(3H. m),
2,67-2,07(2H, m).
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212

91

NWR1 (400MHz) : 8, 05-7, 74 (2H, m),
6,30-6, 09 (1H, m), 5 37-3 58 (GH, m),
2,70-2, 05 (2H, m). |

7,70-6, 79 (7H, m),
3, 28 2,88 (3H, m),

91

NNRT (400MHz) : 8, 42-8, 34 (1H, m),
7,30-7, 18(3H, m), 6,90-6,80(1H, m),
5,40-4, 74(2H, m), 4,22-3,75(4H, m),
2,69-2, 07 (2H, m).

B,06-7, 74 (4H, m),
6,36-6, 26 (1H, m),
3,12-2,83(3H, m),

214

91

NMRT (400MHz) ; 7,98~7,82(2H, m), 71,70-6, 79 (TH, m),
6,30-6,09 (1H, m), 5,37-3,58(6H, m), 3,30-2, 91(3H, m),
2,70-2, 05 (2H, m).

215 |

91

NNRT (400WHz) ; 7,917, 78 (2H, m),
7,38-7,17(4H, m), 6,89-6,77(1H, m),
5,38-4, 71 (2H, m), 4,17=3, 77(4H, m),
2,68-2, 07 (2H, m).

7.53-7,43 (20, m),
6, 37-6, 25 (1H, m).
3, 15-2, 82 (3H, m,

216

NMR1 (400MHz) : 7,93-7,80(2H, m), 7,54 (1H, td, J=7,5Hz,
1,2H2), 7,43-7, ISQSH m), 6,89-6, ?Q(fR m,

6, 36-6, 24(¥H m) 5,37-4, 73(2H, m), 4,19-3,78 (4H, m),
3 15-2, 84 (3H, m), 2 69-2, 08 (2H, m).

217

91

NWRT (400HHz) : 7, 91-7, 79 (1K, m), 7, 60(1H, dd, 4=, 2Hz,
2,5Hz), 7,49-7,18(6H, m), 6,89-6, 78(1H, m),
6,36-6,24 (1H, m), 5 38-4,72(2H, m), 4,193, 77(4H, m),
3,14-2, 84 (3H, m), 2,65-2,07(2H, m).

99

NMR1 (400MHz) : 10, 22-10, 13 (1H, m), 8. 47(1H, d, J=4, 0Hz)
7,90-7, 62 (6H, m) 7, 49 7,40 (20, m), 7,32-7,14(4H, m),
6 19~ 6 69 (1H, m), 6 33- 6 24 (1H, m), 5 37- 4 72(2H, m),
4, 18- 3 75(2H, m), 3 07-2,81 (1H, m), 2,67- 2 07 (2H, m).

219

NHR1{4OOMH:) 10,55 (1H, s), 7,94~7, QOCEH m,
7,81-7,77(2H, m), 7,53(1H, d, J=8, SHz) 7,20(1H, d,
J 11, 4Hz), 7,07-7, DG(EH m, 4, 8& 3, 60 QZH br).

| 2, 78—2 65 (ZH br)

220

NﬁRT(ﬁGOﬁHz}: 11,25-11, 16 (1H, m), 8 31-8,28(1H, m),
7,99-7, 78 (3H, m) 1, 5§~ 52(2H, m), 7,39-7,35(1H, m),
? 24~ 7 19 (1H, m), 6 87~ ﬁ 80 (1H, m), 5 00~ 4 T5(1H, m),
4 16~ 3 78(2H, m), 3, 07 2, Sﬁ(lH m, 2 64-2, 13 (6H, m).

221

220

NNR?(SQGQHz): ?Tt23~11r13(¥ﬁ, m, 8 31-8, 28(?H m,
99-7, 73 (4H, m), 7,61-7,59(1H, m), 7, 53~7 51(1H, m),
,23-7,19 (1H, m), 6 87~ 6 80(1H, m), 5 00- 4 75(1H, m),

1,

7,2

4 15-3,98 (1H, m),
3,07-2,86 (1H, m),

§

3, 79CTH br d, J= 10 9Hz),
2£84~2;IQ(53. m),
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NMR1 (500MHz) :
7,99-7,77(3H,
1,247,
4, 16-3, 78 (2H,

19 (1H,

11,25-11, 16 (TH, m),
m, 7,59-7,52(2H, m),
m. 6,87-6, 80 (1H, m),
m, 3,07-2,86(1H, m), 2, 64-2,13(5H, m).

8,31-8, 28 (16, m,

7,39-7,35(1H, m),
5,00-4, 75 (1H, m),

223

NMR T (500MHZ) :
7,98-7, 77 (BH,
4,99~4, 75 (1H,
2, 64-2, 12 (2H,

11,28- 11, 18 (1H, m), 8 31-8, 28 (1H, m),
m) ? 23*? 19 (1H, m), 6 87-6, 80 (1H, m),
m, 4,16~ 3 78 (2H, m), 3 07-2,86 (1H, m),
m,

224

220

NMR1 (500MHz) |
7,98-17, 77 (5H,
4,99~ 4 75 (1H,
2 64-2, 12 (6H,

11, 28-11, 18 (1H, m), 8 32-8, 28 (1H, m),
m, 7, 23»7 19 (1H, m), 6 87 6, 80 (1H, m),
m), 4 15~3 78(2H, m), 3, 0? 2 86 (1H, m),
m .

220

RWRT (500MH)
7,88-7, 67 (3H,
7,22-7.17 (IH,
4,12-3, 76 (2H,

10,85-10, 74 (1H, m), 8,19-8, 16 (1H, m),
m, 7, 5?~? 54 (2H, m), ? 47-1,27 (TH, m),
m. E ¢82- 8 16 (1H, m), 4 98- 4 T4(1H, m),
m, 3, GS 2, 84{ H m, 2 64-2, 11 (5H, m).

226

223

NMR1 (500MHz)
8, 32-8, 19 (2H,
6, 88-6, 81 (1H,
3 07-2, 13 (3H,

11Y4i—11f31{1ﬁ, m), 8 84-8,83(1H, m).
my, 7,98-7,79(4H, m), ?,24—?,23(53, m,
m), 5,00-4 75(1H, m), 4,615-3, 78 (2H, m,
m}.

221

220

N&RT(EGGMHE)
8,32-8, 19(2H,
6 88~ S 81 (1H,
3,07- 2 13 (6H,

8,84-8, 83 (1H, m),
1, 24~ ? 20 (1H, m),
4,16~ 3 78(2H, m),

i 41*?1?31(1H m ,
m. ? 98-7, T9(4H, m),
m, 5 00~ 4 T5(1H, m),
m .

228 |

223

NHRT (500MH2)
7,987, 66 (TH,
5, 00-4, 751
2,62-2, 13 (2H,

Ho om), 4 15- 3 T18(2H, m),

3? 23*11 17(1H, m),
m} 7,24~ 7 20(1H, m),

8 30-8, 26 (1, m),
'5,88-6, 81 (1H, m),
3,07-2, 86 (1H, m),

m).

229

220

NMRT (500HHz) :
7,98-7, 66 (TH,
5, 00~4, 76 (1
2, 62-2, 10 (5H,

Hom), 18 3 78 (2H, m),

11, 27-11
m} 1, 2& T, 18(1H, m),

3?(18 m), 8,30~ 8 27(1H, m),
5 88~ 6 81 (1H, m),
3 07~ 2 86 (1H, m),
m).

230

223

NMR1 (500WHzZ) -
7,99-7, 77 (3H,
7,24-7,13 (1H,
4, 18-3, 77 (2H,

11,25-11, 16 (1H, m), 8, 31-8, 28 (1H, m),
m} 7 63 7,52(2H, m), ? 38~ 7 35(1H, m),
m, 6 93- ﬁ 80 (1H, m), 5 00~ 4 7514, m),
m. 3 22-2 12(3H, m.

231

220

NMR1 (500MHz) |
7,99-7, 77 (3H,
7 24~ ? 15 (14,
4 16- 3 78 (2H,

11,25-11, 16(1H m,

m) 7, 64-7 5224, m),
m, 8 93~ 6 8O (1H, m),
m, 3, 23 2 10(6H, m),

8,31-8, 28 (1H, m),
?3%3350& m,
5 00~ 4 75 (1H, m),
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232 | 220 | NMR1(500MHz): 11, 01-10, 89 (1H, m), 8,624-8,20 (1H, m),

7,88~7,68 (3H, m) 1,55~ 7 33(5H, m), 7 23- 7 15 (3H, m),
6,84-6, 77 (1H, m), 4 89~ 4 74(1H, m), 4, 13- 3 76 (2H, m),
3, 05~-2, 85 (1H, m), 2 60“2 11 (5H, m).

233 | 220 | NMR1(500MHz) 10, 97-10, 87("!H m), 8,21-8,17 (1H, m),
7,88-7 68(3H, m). 7,48-7,17(9H, m), 6 826, 75(1H, m),
4,98-4,73(1H, m, 4,12- 3 76 (2H, m), 3,05-2 84 (1H, m),
2,59-2 11(6H, m).

234 | 220 |NMRT(500MHz): 11,14~11,03(1H, m), 8,77-8,76 (1H, m),

8,22-7,17(12H, m) 6, 88 -6, 76 (1H, m), 4, 98 4,74 (1H, m),
4 13- 3 716 (2H, m), 3, 06 2, 85(1H m, 2, 60 2, 12 (5H, m).

[0240]

Vi du thir nghiém

Vi du thtr nghiém 1: Ai lyc lién két dbi voi cac thu thé vasopressin Viz va Vi

Céc hop chit khac nhau dugc nghién ctru vé i luc lién két ddi véi cc thu thé
vasopressin bang chét chi thi trc ché lién két cua thu thé vasopressin Vi, va thy thé
vasopressin V, chudt ¢6 *H-arginine vasopressin (AVP) (NET800, c6 ban san tur
PerkinElmer Inc., Life Sciences).

(1) Thit nghiém Gc ché lién két d6i véi thu thé Vi, & chudt (rViR)

50 pg phan doan thu thé Vi, thu duoc t mang gan chudt duge pha lodng bing
dung dich phan tng (100 mM Tris-HCI (d6 pH 8,0), 0,1% BSA, 5 mM MgCl, 1
mM EDTA) va dugc phan bd vao timg 13 cia dia loai 96 16. Hop chat dugc bo
sung vao mdi 18 & cac ndng do khac nhau (0,3nM dén 100nM), va *H-AVP dugc
bd sung vao véi luong ndm trong khoang tir 1 nM dén 3 nM. Céc phan tng dugc
tién hanh & 4°C trong 2 gid trén dia. Cac phan doan thu thé V. dugc thu gom bang
dung cu loc thuy tinh loai 96 16 (Unifilter GF/B) sau khi phan tng va dugc rira
bang dung dich rira (10 mM Tris-HCI (d6 pH 8,0), 5 mM MgCly, 1 mM EDTA) ba
14n, v sau d6 do phong xa *H-AVP dugc do bing may dém nhap nhdy.

(2) Thit nghiém Grc ché lién két d6i voi thu thé V, chudt (rV2R)

Té bao CHO biéu hién thu thé V, chudt (rV,R-CHO) dugc u trén DMEM/F12
chtra FBS 10% trong dia loai 24 13, va mdi té bao dugc rira bang D-PBS hai lan.
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Dung dich phéan tmg (D-PBS chtra 0,1% BSA va 0,05% natri azit) chira hop chét &
cac ndng do khac nhau (0,3nM dén 100nM) duoc bd sung vao mdi dia, va luong
3H-AVP nhét dinh duoc bd sung vao d6 (pha lodng 100 1in). Cac phan tmg dugc
tién hanh & 4°C trong 2 gid trén dia. Sau d6, mdi 16 duoc rira béng D-PBS hai lan
va NaOH 0,1N duge bd sung vao mdi 15. Céc té bao dugc thu gom, va dd phéng xa
SH-AVP duoc do bing may dém nhip nhay.

(3) Tinh ICs

Ti 18 lién két *H-AVP dudi su c6 mit ctia hop chét duoc tinh theo cong thue dudi
day.

Ti 1é lién két (%) = (B-NSB)/(TB-NSB) x 100

(B: Mt lién két *H-AVP dudi sy c6 mit cia mdi hop chit, NSB: Muc lién két *H-
AVP dudi su ¢6 mit ciia 1uM AVP khong ghi nhén, TB: Muc lién két SH-AVP
dudi su ¢ mit cha 1 uM AVP khong ghi nhén)

Nodng d6 (ICs) trong d6 mdi hop chét tc ché 50% murc lién két *H-AVP dugc tinh
bing cach sir dung ti 18 lién két *H-AVP va cac ndng d6 hop chat.

Céc két qua duoc thé hién dudi day.

[0241]
Bang 5
Bang 5. Ai lyc lién két d6i véi cac thu thé vasopressin
V1a va Vz (ICsoZ nM)
Hop chét (EX) Vi Vs
2 3.4 2,1
3 9,5 2,1
15 2,9 1,0
23 2,6 1,0
24 2,7 1,5
51 16,1 1,7
52 8,8 3,0
58 9,3 1,3
63 1,4 1,1
66 21,1 3,5
96 2,0 5,0
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97 5,4 1,4
127 7,2 1,8
132 5,2 2,3
153 3,6 4,5
157 12,0 3,2
165 1,7 3,4
168 2,2 4,7
169 1,6 3,3
187 2,6 0,4

[0242]
Vi du thtr nghiém 2: Thir nghiém d6 6n dinh trao d6i chét

Hé phan Urng va nudi cay

Theo cac phuong phap ctia Obach va Jones, et al. (cac phuong phdp dugc mo ta
trong tai liéu R. S. Obach, Drug Metab. Dispos. 1999 (27): 1350-1359 va H. Jones
va J. B. Houston, Drug Metab. Dispos. 2004 (32): 973-982), hé phan ung dugc thé
hién dudi day duoc didu ché va do én dinh trao ddi chit cia cic hop chit thi
nghiém (hop chit theo sang ché va tolvaptan) dugc dénh gia béang céach sir dung hé
phan Ung duogc thé hién dué6i day. Vi lap thé gan ngudi duge mua tir Corning Inc.
duoc stt dung. Hop chit thr nghiém duge hoa tan trong DMSO véi ndng do
10mmol/l va sau d6 pha loéing bang axetonitril d8 didu ché dung dich 100pumol/l dé
st dung trong thir nghiém. Cac dung dich 100umol/l dugc st dung trong thur
nghiém.
Hé phan tmg

Hop chét thir nghiém 1 umol/l

Vi lap thé gan ngudi Img/ml

Pdng yéu t6 (NADPH va NADH) 1mmol/l moi loai

Magié clorua Smmol/l

Chét dém kali phosphat 100mmol/l (d6 pH 7,4)

S6 lwong mau: n = 4
Piéu kién phan g
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Hon hop phan tng khéng c6 dong yéﬁ td (co-factors) dugc i so bd & 37°C trong 5
phut, va sau d6 phan Uing duoc bét ddu bing cach bd sung céc dong yéu t6. Hon
hop duoc U trong 0, 5, 10, 20, 30, va 60 phit sau khi bd sung déng yéu to. Phan
phan uéc ctia hdn hop phén tmg duge loai bo va bd sung vao dung dich metanol
chtta chét ndi chudn (IS) va dugc tron dé dimg phan tmg & mdi thoi diém dinh
trude.

Phuong phap phan tich

Sau khi phan tmg dugc lam dimg, hon hgp duge tach bing cach ly tdm va dich n6i
duoc tidm vao khdi phd ké séc ky léng (LC-MS/MS) d& xac dinh céc chét khong
thay d6i van con trong hé phan tng. Khéi phd ké hoat dong & trang thai ion duong
cua phuong phap ion héa dién t&r phun (ESI). Nhiing chét khong thay dbi va IS
duoc phat hién bang cac mirc chuyén tiép theo ddi da phan (mg (multiple reaction
monitoring-MRM) st dung b tién chét va san phdm ion chon loc.

Phan tich dit liéu

Ti 1é con lai ctia hop chit thir nghiém duge tinh theo cdng thirc sau day.

Ti 1€ con lai = (ti 1é vung cuc dai ctiia hop chét thir nghiém véi IS & t phat sau khi
nudi cdy) + (ti 1& ving cuc dai cia hop chét thr nghiém véi IS & 0 phut)

D6 dbc cta truc X (thoi gian nudi cdy) va truc Y (logarit cla ti 1€ con lai) duoc tinh
theo phuong phép binh phuong t5i thiéu phi tuyén tinh. Do thanh thai trong gan
(CLjy) duoc tinh theo cong thirc sau.

CLin (n/min/mg) = -9 ddc (min™)) + 1 (mg/ml) x 1000

Céc két qua duoc thé hién duéi day.

[0243]
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Bang 6
Bang 6. D6 thanh thai trong gan cua hop chét thir
nghiém duogc do trong thir nghiém tinh 6n dinh trao
ddi chit vi lap thé gan ¢ nguoi
Hop chét thir CLjn¢ (UL/phtit/mg)
nghiém Trung binh + SD
EX2 <4
EX3 <4
EX15 <4
EX23 1,11+221
EX24 <4
EX51 <4
EX52 <4
EX58 1,81 £2,10
EX63 3,10+ 3,58
EX66 <4
EX96 0,953 + 1,905
EX97 6,98 + 4,77
EX127 <4
EX132 <4
EX153 1,91 +£2.22
EX157 <4
EX165 3,61 £2,43
EX168 7,48 £1,50
EX169 5,09+ 0,32
EX187 <4
Tolvaptan 105 £ 11
n=4
SD: d6 léch tiéu chuan
[0244]

Vi du thtr nghiém 3: Nghién ctru duoc dong hoc & chudt

Phuong phap thi nghiém

Nghién ctru duge dong hoc (PK) dugc tién hanh béng cach st dung chudt duc ICR
dé so sanh cac dic tinh hap thu qua dudng miéng cia hop chét theo sang ché véi
tolvaptan. Hop chat thir nghiém duoc tao huyén phu trong dung dich
hydroxypropyl metylxenluloza (HPMC) 1% duoc didu chinh dén ndng do

4,5mg/ml. Hop chét theo séng ché duoc st dung duéi cac dang thu dugc trong cac
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vi du néu trén (ké ca dang khong dinh hinh) dbi voi hop chét thir nghiém, hodc sir
dung sau khi sdy phun, néu can thiét.

Chudt duc ICR (7 tudn tudi) duge cho an thirc &n tw do va nude va duge can bang
can dién ttr. Sau d6, hop chét thir nghiém dugc cho st dung qua dudng miéng véi
lidu luong 30mg/kg (15ml/kg). Sau khi st dung qua dudong miéng, mau duge 14y tir
tinh mach & bung trong khi gdy mé bang isoflurane bing cach st dung dng tiém
duoc heparin héa 1ml véi kim tiém 26G. Mau duoc tach bang ly tdm & 4°C, 3000
vong trén phut trong 10 phut dé thu dugc huyét twong trong dich nbi. Néng d6
huyét twong chira hop chét thir nghiém duge do bang LC-MS/MS.

Két qua tht nghiém

Céc tham sb PK duéi day dugc tinh bang cach sir dung ndng d6 huyét tuong trung
binh ctia céc chét khong thay dbi thu dugc tir hai con vat & moi thoi diém.
Cion nnéc: NOng do huyét tuong t61 da (ug/ml)
tion nhé: NOng d0 huyét tuong tdi da theo thoi gian (gid)
AUC;,: Dién tich duéi dudng cong ndng d6 huyét tuong-thoi gian tir luc sir dung
dén thoi diém vo han (ug gio/mL)

Cac két qua biéu thi cac tri 6 Clon nnat va AUCins ctia hop chét theo séng ché 12 cao

hon céc tri s6 cua tolvaptan. Cac két qua dugc thé hién dudi day.

[0245]
Bang 7
Bang 7. Tham sé dugc dong hoc trong viéc st dung qua
dudng miéng mot lidu duy nhit 30mg/kg hop chat thir
nghiém ¢ chuot duc ICR
Hop chatthtt | Cinmic | tionmic () | AUCin
nghiém (ug/ml) (ug h/ml)
EX2 9,232 1 95,68
EX3 4,819 1 38,91
EX15 6,182 1 63,07
EX23 5,420 -4 71,32
EX24 4,081 4 44,05
EXS51 5,068 1 53,78
EX52 5,571 1 62,68
EX58 5,888 1 44,86
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EX63 4,436 1 14,41
EX66 4,553 1 38,31
EX96 5,551 < 42,96
EX97 3,131 1 8,313
EX127 7,952 1 93,76
EX132 3,589 4 56,52
EX153 5,482 1 33,96
EX157 6,212 1 80,54
EX165 7,716 1 41,49
EX168 7,111 1 40,91
EX169 5,651 1 32,25
EX187 2,043 1 5,438
Tolvaptan 0,6815 1 1,783
[0246]
Vi du thtr nghiém 4

Hiéu qua dugc ly cia mot s6 hop chét trong sd cac hop chét theo sang ché dbi vai
bénh than da nang dugc danh gid theo cac thir nghiém duogc boc 16 trong cong bd
qubc t& WO 2015/056805 bing cach sir dung mau dong vat PKD, chudt pcy va
chudt PCK, va da thu duoc cc két qua tich cuc clia hop chét theo sang ché ma hd
tro cac két qua thir nghiém cta céc vi du thtr nghiém 1 dén 3.

Kha nang ap dung cong nghiép

[0247]

Hop chét theo sang ché c6 tinh d6i khang vasopressin c6 thé hiru ich dé chan doan,

phong ngira va/hodc diéu tri cdc bénh khéc nhau lién quan dén thy thé vasopressin.
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YEU CAU BAO HO

1. Hop chét benzazepin c¢6 cong thie (1):

Ho R'F
Cl .

COR
(1)

trong d6 R 1a doteti, OH, COOH, C,. alkyl tiy ¥ dugc thé, Cy. alkyl-O-CO- tuy ¥
duoc thé, hodc Ca.6 alkenyl ty ¥ duoc thé;

L 1a lién két truc tiép hodc -C(=0)-NH-;

vong A'! 12 vong hydrocarbon hodc di vong;

vong A? 1a vong hydrocarbon hodc di vong; va

moi vong A! va A% ¢4 thé c6 it nhat mot phan tir the, hodic muoi cia no.

2. Hop chét theo diém 1, trong d6 vong A' 12 vong hydrocarbon don vong c6 tir 3
dén 8 canh bdo hoa hodc khong bdo hoa, hoic di vong don vong, hai vong, hoic ba
vong ¢6 tir 3 dén 15 canh bdo hoa hodc khong bio hoa chira tir 1 dén 5 nguyén ti
khac loai 1am thanh phan vong ddc 14p dugc chon tir nhém bao gbm nito, oxy, va
Iuu huynh,

vong A? la vong hydrocarbon don vong c6 tir 3 dén 8 canh bido hoa hoic khong
bdo hoa, hodc di vong don vong, hai vong, hodc ba vong cé tur 3 dén 15 canh bao
hoa hodc khéng bdo hoa chira tir 1 dén 5 nguyén tir khac loai dudi dang thanh phan
vong doc 1ap dugc chon tir nhdm bao gém nito, oxy, va luu huynh, va

mdi vong A' va A2 c6 thé ¢6 it nhat mot phan tlr the, hodc muodi cia nod.
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3. Hop chét theo hodc diém 1 hodc 2, hoic mubi caa no, trong d6 vong A' 1a vong
hydrocarbon don vong cé tu 3 dén 8 canh bdo hoa hoic khong bdo hoa, di vong
don ¢6 5 hoidc 6 canh bdo hoa hodc khong bio hoa chira 1 dén 4 nguyén tir nito 1a
nguyén tir khéc loai ciia vong, di vong hai vong bao hoa hodc khong bao hoa ¢ tir
7 dén 15 canh chua 1 dén 5 nguyén tir nito 13 nguyén tit khic loai cta vong, di
vong don vong bido hoa hodc khong bao hoa cd 5 hodc 6 canh chira 1 hodc 2
nguyén tr oxy la nguyén tr khac loai ciia vong va co it nhét mét nguyén tr nito,
hodc di vong don vong bao hoa hodc khong bao hoa c6 5 hodc 6 canh chira 1 hodc
2 nguyén tu luu huynh 1a nguyén tir khac loai cuia vong va co it nhit mot nguyén tix
nito,

vong A? 1a vong hydrocarbon don vong c6 tr 3 dén 8 canh bdo hoa hodc khong
b3o hoa, di vong don vong bdo hoa hodac khong bao hoa c6 5 hodc 6 canh chira 1
dén 4 nguyén tir nito 12 nguyén tir khac loai ctia vong, di vong don vong bédo hoa
hodc khong bao hoa c6 5 hodc 6 canh chira 1 hodc 2 nguyén tir oxy la nguyén tir
khéc loai ctia vong, di vong hai vong bao hoa hodc khong bao hoa cé tu 7 dén 12
canh chira 1 dén 3 nguyén tir oxy 1a nguyén tir khac loai ctia vong, di vong don
vong bdo hoa hodc khong bdo hoa c¢6 5 hodc 6 canh chira 1 hodc 2 nguyén tir luu
huynh 1a nguyén tir khac loai ciia vong, di vong hai vong bao hoa hodc khong béao
hoa c6 tir 7 dén 15 canh chira 1 dén 5 nguyén tir nito 1a nguyén ti khac loai cla
vong, di vong don vong bao hoa hodc khong bao hoa c6 5 hodc 6 canh chira 1 hoac
2 nguyén tir oxy 1a nguyén tir khac loai cia vong va cd it nhét mot nguyén tir nito,
hoic di vong don vong bdo hoa hodc khong bao hoa cé 5 hodc 6 canh chira 1 hoac
‘2 nguyén t luu huynh 12 nguyén tir khac loai ciia vong va ¢ it nhét mot nguyén tir
nito, va

mdi vong A! va A2 ¢6 thé c6 it nhit mot phan tir thé.

4. Hop chét theo diém bét ky trong s cac diém tir 1 dén 3, trong d6 vong A! la
benzen, pyridin, pyrazin, hodc tetrahydroisoquinolin va vong A' ¢6 thé c6 1 dén 4

phan tir thé doc 18p duoc chon tir nhom bao gdm C alkyl tity ¥ duge thé, Ci
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alkyl-O- tuy y duogc thé, halogen, va oxo;

vong A? 1 benzen, pyridin, furan, thiophen, hogc tetrahydroisoquinolin va vong A*
c6 thé ¢4 1 dén 4 phan tir thé doc 1ap dugc chon tlir nhém bao gdm Ci alkyl tiy v
duoc thé, Cy alkyl-O- tiy ¥ duogc thé, Ci.s xycloalkyl tiy y dugce thé, halogen, oxo,
phenyl tuy y duoc thé va pyridyl ty y duoc thé,

v6i diéu kién 1a néu vong A? ¢ nhiéu phan tir thé trén nguyén tir cacbon vong clia
no, thi phan tir thé c6 thé két hop cling véi nguyén tir cacbon dé tao thanh Cs.

xycloalkyl; hodc mudi cua no.

5. Hop chét theo diém 4, trong d6, & vong A, phén tir thé ctia mdi Cy.6 alkyl tlly ¥
duoc thé hoic Cig alkyl-O- tuy y duoc thé doc lap 1a 1 dén 3 nhém gidng nhau
hoic khac nhau dugc chon tir nhém bao gdm halogen va Ci.6 alkyl-O-,

& vong A2, phan tir thé ctia mdi Ci.6 alkyl tiy ¥ duge thé hoic C. alkyl-O- tiy ¥
duoc thé doc 1ap 1a 1 dén 3 halogen gidng nhau hodc khac nhau, phan tir thé cla
Cj;.¢ xycloalkyl tuy y dugc thé 12 1 dén 3 halogen gidng nhau hodc khac nhau, phan
t&r thé ctia phenyl tiy y dugc thé 1a 1 dén 3 nhém doc lap duoc chon tir nhém bao
gdm halogen, Cy alkyl, va Cy alkyl-O-, va phan tir thé cta pyridyl tiy y duge thé

1a 1 dén 3 halogen giong nhau hodc khac nhau, hodc mudi cua no.

6. Hop chét theo didm bét ky trong s cac diém tir 1 dén 5, trong d6 R la doteti;
OH; COOH; Cy alkyl ty ¥ duoc thé bang 1 dén 3 nhém doc 1ap duge chon tir
nhém bao gdm amino tiy y dugc thé, C . alkyl-O- tily y dugc thé , Ci.6 alkyl-SO,-
O- tly ¥ duge thé, silyl-O- tily ¥ dugc thé, OH, Cy alkyl-COO- tuy y duge thé,
tetrahydropyranyl-O-, thiazolyl, va pyridyl; Ci.¢ alkyl-O-CO- tuy y dugc thé; hosc
Ca. alkenyl tily ¥ duoc thé,

amino tuy y dugc thé 1a amino tiy y dugc thé bang 1 hodc 2 nhém dde 1ap duoc
chon tir nhém bao gdm C 6 alkyl tiy ¥ dugc thé bang OH, C . alkyl-SO,- tly ¥y
duoc thé, Cy. alkyl-O-CO- tily ¥ duoc thé , va benzyl-O-CO-,
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C\.6 alkyl tiy ¥ duoc thé trong C.6 alkyl-O- tiiy ¥ duge thé, Ci alkyl-SO,- tiy y
dugce thé, C alkyl-SO,-O- tiy ¥ duoc thé, C .6 alkyl-COO- tly ¥ dugc thé, va Cig
alkyl-O-CO- thy ¥ duoc thé 1a C alkyl tily y dugc thé bang 1 dén 3 nhém doc lap
duoc chon tir nhém bao gém halogen, Cy.¢ alkyl-O-, phenyl tity ¥ duoc thé, phenyl-
SO,-NH- tlly ¥ dugc thé, va naphthalenyl-SO,-NH-, phenyl tiy ¥ dugc thé 1a
phenyl tuy y duoc thé bang tir 1 dén 3 nhém ddc 1ap duge chon tir nhém bao gdm
halogen, Ci.¢ alkyl, va NO,,

silyl-O- tuy y dugc thé 13 silyl-O- tuy y duoc thé bang 1 dén 3 Cy alkyl gidng
nhau hodc khac nhau, va

Ca. alkenyl tily ¥ dugc thé 1a Ca alkenyl tiy v dugc thé bang 1 dén 3 halogen

giong nhau hodc khac nhau, hodc muoi cua no.

7. Hop chét theo didm bét ky trong sb cac diém tir 1 dén 6, trong d6 R! 14 doteti;
OH; hoic Ci6 alkyl tiy ¥ duge thé bang amino tiy y dugc thé, C.6 alkyl-O- tuy y
dugc thé, hoic OH,

amino tly ¥ dugc thé 13 amino tiy ¥ dugc thé bing C . alkyl tuy y duoc thé bang
OH, va

Ci alkyl-O- tiy y duoc thé 1a C alkyl-O- tly ¥ duoc thé bing 1 dén 3 halogen

giong nhau hodc khac nhau, hodc mudi cua no.

8. Hop chét theo diém bat ky trong s6 cac diém tir 1 dén 7, trong d6 R 1a Cy.6 alkyl

duogc thé bang OH, hodc mudi cua no.

9. Hop chét theo diém bat ky trong sb cac diém tir 1 dén 8, trong d6 vong A! 1a
benzen tly y duoc thé bang halogen, Cy alkyl, halo-C . alkyl, Cy.¢ alkyl-O-, halo-
Ci¢ alkyl-O-, Ci alkyl-O-C; alkyl-O-, halo-Cis alkyl-O-Cis alkyl-O-, Ci.
alkyl-O-halo-C).¢ alkyl-O-, hodc halo-C.s alkyl-O-halo-C. alkyl-O-; pyridin tuy y
duoc thé bang halogen; pyrazin; hogc tetrahydroisoquinolin tly y dugc thé béng
0X0; va
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vong A? 1a benzen tuy y dugc thé béng 1 dén 3 nhém doc lap dugc chon tir nhom
bao gém halogen, Ci alkyl, halo-C, alkyl, C;.¢ alkyl-O-, halo-C, alkyl-O-, Cs.
xycloalkyl, phenyl tily y duogc thé va pyridyl, phenyl tiy y duoc thé 1a phenyl tiy y
duoc thé bang halogen, Ci¢ alkyl, halo-C.¢ alkyl, Ci alkyl-O-, hodc halo-C .
alkyl-O-; pyridin tuy y duoc thé bang C.¢ alkyl, halo-C;. alkyl, ho#c phenyl; furan
thy y duoc thé bang C, alkyl; thiophen tuy y dugc thé bang Ci.¢ alkyl; hodc
tetrahydroisoquinolin tuy y dugc thé bang 1 dén 3 nhom doc lap duoc chon tur
nhém bao gdm halogen, Cis alkyl, va oxo, vdi didu kién 1a néu
tetrahydroisoquinolin c6 nhiéu nhém C ¢ alkyl trén nguyén tir vong cacbon, thi c4c
nhém Ci.6 alkyl nay cé thé két hop ciing véi nguyén tir cacbon dé tao thanh Cs.

xycloalkyl, hodc mudi cua no.

10. Hop chét theo diém bét ky trong sd céc diém tir 1 dén 9, trong d6 R' 14 Cy
alkyl dugc thé bang OH,

vong A' 1a benzen tuy y dugc thé bang halogen, C;. alkyl, Ci. alkyl-O-, hogc C.
alkyl-O-C,.¢ alkyl-O-; hodc pyridin tuy y dugc thé bang halogen, va

vong A? 1a benzen tuy y dugc thé bang 1 dén 3 nhom doc lap duoc chon tir nhém
bao gdm halogen, C.¢ alkyl, halo-Cj. alkyl, Ci.¢ alkyl-O-, halo-C;.¢ alkyl-O-, Cs.6
xycloalkyl, phenyl tuy y dugc thé, va pyridyl, phenyl tuy y duoc thé 1a phenyl tiy
y duoc thé béng halogen, Ci alkyl, halo-C;.¢ alkyl, C;.¢ alkyl-O-, hodc halo-Cj.s

alkyl-O-, hodc mudi cua no.

11. Hop chét theo diém bat ky trong sb cac diém tir 1 dén 9, trong d6 R' 1a Cy.
alkyl duoc thé bang OH,

vong A' 1a benzen tuy y dugc thé bang halogen, Cy.¢ alkyl-O-, hodc halo-C.
alkyl-O-; hoac pyridin, va

vong A? 1a benzen tuy y dugc thé béng 1 dén 3 nhém doc 1ap dugc chon tir nhém

bao gdm halogen, Ci.¢ alkyl, halo-Cy alkyl, va phenyl tily y dugc thé bing
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halogen; pyridin tuy y duoc thé bang phenyl hodc halo-Ci¢ alkyl; hodc
tetrahydroisoquinolin tly y dugc thé bang 1 dén 3 nhém doc lap duge chon tir

nhom bao gom halogen va oxo, hodc muoi cua no.

12. Hop chét theo diém bét ky trong sb cac diém tir 1 dén 11, trong d6 L 1a

-C(=0)-NH-, hodc mudi cta nod.

13. Hop chét hodc mubi ciia né duge chon tir nhém hop chét dudi day:

HO HQ
HO )p HO )¢
cl F

Cl F
F
FF N
0
D
NNl O
HN
HO

HQ /F
Cl / E
i N
N m
« I O
[ N
F
HO
HO /) F
cl A~-F

cl o N
N’Q/£ 0
Q){H F
F
HO
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HO, HO,
HO, HO,
Cl g Cl /
F g o N F O
Oy :
NN = o)
N O N
H H
F F
HO, HO
HO, HO,
cl / cl '
A
N
0 . o N

HO HO
HO )p HQ )¢
Ci F Cl
F
el o N Fo
Oy (e
N> o NNz
H p OH H HCI
F /S*o
H
HQ/F
Ci F
gﬁﬁ N
I o 9o
_ El N" 53

-208-






