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Derivatives 1. Field of The Invention This invention b

pharmaceutical field and specifically relates to phenyl i]mmlmmmmmﬂwm'we

di hydropyridi ne derivatives, the pharnmaceutical l'y acceptable, sal

stereoi sonmers thereof. The present invention al so rerates—to—tﬂe-protess
for preparing the

manuf acture of a nﬁggxgﬁlt}@ﬁ%‘; W‘Q&%ﬂ*ﬁﬂgﬁgﬁsg%?% is of

hypertensi on di seases. 2. Background of The Invention DHP cal ci um channel
bl ockers (DHP CCB) are a class of anti-hypertensive agents since 70th of

| ast cent uy, Flenf ﬂenﬂwte?]tlggl ci um channel, block the influx of calcium
i on, cause ‘'vascul ar” snooth nuscles to relax reduce bl ood pressure to

protect cafgly %ﬁﬁbﬂ BélosSth ¥HE p %a%@al@fefd SHdKpevifi Véé’iﬁ%&'la’iés t%@h@&}l'sﬂ@strtd’cé‘d y
effective 1 n blood pressure reductl on, widely used clinically as first line
of anti daespyeidie RridgertsSthe ph%ﬁd@@ﬁtﬁﬁllﬂd& S8, dHdSdtérkoiborhyid @hated fCThen
channel bl ocker, and they are divided into three generations based on their
durati orpreséntemfvemiamyalmr delptes toraloo pugyssps Gpreprepaing fher sineg and tattho nsOpPHESBs
are short termanti-hypertenisve, represented by nifedipine. It is _rapidl ¥
absor be¢ompgundseirefthe gnansdansere Pher medinamenbrier therdreatmenterus/er prorhyjsxis o
doses are requij red to effectively nmanage bl ood pressure. These CCBs were
char act &WPSEAso) diseasssr ¢ dur atl on of action and the induction of a strong

eri pher al to the occurrence of flushes, refle
ltoaclmlc/)cardl%r Zﬁﬁ%@?%{gﬂ?e ef 9 "\br eover, 'ltJhe use of thgse CCBs vvasX
associ at eleﬂl'Ptc'a Iilﬁﬂlcﬁlalﬁl@pbl IfIP'dch ldPe E’m%doﬂﬂa[n% MeﬁFﬁM gg%ﬁté'sﬁlce 70" of

soneti nmes pI‘OVO e acute car IOV scul ar COITp I cations “includi ng nyocard

i nfar ct iR censf§ Oy BaHeI0ATal Piln CharfleB1oAVBe T dMTI@MRdoR r@ﬁm&umom

properties and vascular sel ectivity, such as benidi pi ne. They have,

however musols o6 adlax)iroduwai Bladud pressure o paesct padiovasdulauybtema DR CBS ad\higldy
effects such as peripheral edema. Third generation of CCBs are |ong -

| ast i ng,vasdutay sclectives veratedfectviyinrtdeabpressuocedpetivay widahe usedashiplically sis first line of
an odi pi ne. Major side effects are ankl e edena. Recent research
denonst raatlé)dp@ﬂf@@WEﬁg?I}ié cal cium channel is predom nately distributed in

t he renal feren ial. Wile T-type. cal anpnel s distrj din
both affer b@&f é&@ﬁtar%moéﬂr PR CP'ﬁémR. nl %Er t‘{%a dinto
cal ci um hannel cou%d red
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ef f ect | VRNES&9bneks tlasaefo@ 3hérk ﬁ?ﬁec ARATBle miltipld dkbﬁ@'afeﬁeﬁﬁi%’cﬁfb eciva9mharbt -
Bl ockade of both L- and T-type cal ci um channel s not onl y produces

ant i - hy pgoddepassues. efThess COBsgtwet sharaadtized 9 sleh@t Heation biiattiar sndaths deduetionl
with pure L-type anti-hypertensive therapy. This conbi nati on coul d provide
addi t1 ordla stenglpesipberelavaodidatationt keeding o wivi edeuirsndsaefl fusheg deflex Bichycardia and
Di scl osure of the Invention This invention ains at identifying L- and

T-type DeppocH edsma- Mpseaverthg yse ﬁg@ﬁp§3Q$ﬁawawp<aaqerévéﬂs@p@ranérmﬁk%ﬁalls in
pressur ebér eduction, renal,L and cardi a ‘HPBOt ection,. and reduce i.de effects

such as DRdRresyiEe dthat: Gulde soTpgiBReS,PF ﬁewre SHdiqVasqHaE 4 com 1815%?%? Bg

et St TN <S8 R BT Qb L0, MO Bl PSR
thereof : ‘properties and vascular selectivity, such as benidipine. ~They have, however, low oral
bioavailability, bigger peak — trough ratio, and adverse effects such as peripheral edema. Third
generation of CCBs are long lasting, they demonstrate long receptor occupancy. One example is
amlodipine. Major side effects are ankle edema.
Recent research demonstrated that L-type calcium channel is predominately distributed in the
renal afferent arterial. While T-type calcium channel is distributed in both afferent and efferent

arterial in the kidney. Blockade of T-type calcium channel could reduce pressure i_rx_lpact on nephron,
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( MO0 RS R6 RO TINTI, IRR RBRioRIl 1 RL NR4 H | ) Wherein, RL and R4
are independently an amno, CN, or Cl.6 alkyl, C2-6 al kenyl and C2-6

all cynyl which is optionally substituted by one to three QL group; wherein
QL is independently selected from hal ogen, hydroxyl, am no, carboxyl or
Cl-6 al koxy; R2 is Cl1-6 al kyl, C3-8 cycloal kyl CO-6 al kyl or heterocyclic

CO- 6 algtytberitiiingey, feﬁu@@%ﬁd@élﬁlnlié( Adi8srally! BeygRyCOBecdult 4186 @edue;watkreretintioh
i s independently sel ected from hal ogen, hydroxyl, am no, Cl-6 al koxy, or

one t o gelipk@alhti$sugs nredudesiricidened 611 eferad, karld protecClhesrtallkeseffec@ness sk lletyped
from hydrogen, hal ogen, hydroxyl, cyano, nitro or Cl-6 al kyl am de groups;
31:‘? 1,calRiwm clannahid clinieallyrpioyerebypmibfradd. can be represented by the sane or
ifferent group; RO is selected from hydrogen, hydroxyl or Cl-6 al kyl; .R5
and R6 canBleskadsrafctled- rad floyps salom shawpels @t ehly) Rsaiusys an 'B‘Fﬁqnéx’e eﬁga’
optional ly substituted one to three hal pgen, ,hydroxyl, amn I
o o el st e i et T o abog Bl R A5y Nk R mpend 4hgBy Y
et erocycle, .which.is Qpti td . t: en,
nycr oot g co e o A RGP Rlq Gty IaIBE W RO bty Ry RS
3. Disclosure of the Invention
This invention aims at identifying L- and T-type DHP CCB anti-hypertensive agents that
would have superior blood pressure reduction, renal and cardiac protection, and reduced side effects
such as edema. We discovered DHPs with phenyl substituted dihydropyridine derivatives.

The present invention provides a compound of general formula (I) or its pharmaceutically

acceptable salt or its stereoisomers thereof:
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Wherein,

R! and R* are independently an amino, CN, or Ci alkyl, C,.¢ alkenyl and Cp4 alkynyl which is
optionally substituted by one to three Q' group; wherein Q! is independently selected from
halogen, hydroxyl, amino, carboxyl or C,.¢ alkoxy;

R? is Cis alkyl, Cs.g cycloalkyl Cos alkyl or heterocyclic Co.s alkyl which is optionally
substituted by one to three Q% Wherein Q”is independently selected from halogen, hydroxyl,
amino, C;.¢ alkoxy, or one to three halogéh substituted Cj.¢ alkyl and C,.¢ alkoxy;

R? is selected from hydrogen, halogen, hydroxyl, cyano, nitro or Cy.¢ alkyl amide groups; m is
1,2 or 3, and when m is 2 or 3, R can be represented by the same or different group;

R’ is selected from hydrogen, hydroxyl or C;.¢ alkyl;

R’ and R® can be connected to form a 3-8 membered cycloalkyl, which is optionally substituted
by one to three halogen, hydroxyl, amino, Ci alkyl or C,.¢ alkoxy.

Or When R’ is hydrogen, R®to R’ can be connected to form heterocycle, which is optionally
substituted by one to three halogen, hydroxyl, amino, C;. alkyl or C;.4 alkoxy.
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K are independently sel ected from hydrogen, hal ogen, Cl4 alkyl, or one to

t hree hal ogen substituted C14 alkyl; nis O, 1, 2, 3, 4 or 5; Xis selected
fromO, CH2 or CH, Rl12 is selected from hydrogen, phenyl, phenyl Cl1 6

al kyl, pyridyl, furyl, thienyl, thiazolyl, benzofuranyl, benzothienyl or
benzot hi azol yl group, which is optionally substituted by one to three B;

Where in i 8 nyel® h } i Y ,
Q16 al ky® 8 R R PRI pdPeRicnl) samh RoN0RRBorchl DAL, G AR ortnk 1

al koxy ; phreshdlogén shbstaatedwhernliplj s 2, R12 groups can be represented by the
sanme or different group In another preferred enbodi ment, wherein Rl and R4
are i ndepansdént,l2y3ahondi no, CN, or Cl4 al kyl, C24 al kenyl and C24 al kynyl
which is optionally substituted by one to three QL group; wherein QL is

i ndependenrt isyelseted droatiOf Coinon&fbgen, hydroxyl, ami no, carboxyl or Cl4

| k : 1 C |, 6 I kyl I .3-8 nbe| .
het g)r(gcyffﬁ% L élcﬂ |°%§€ngﬂ§yﬁﬁg?tr%w§0 éugg 'ﬁ’u%éeﬁ%yﬁgﬁe tﬁ‘é‘?ﬁhﬂéézo@:
Wh i i S . nd dent.l Lected f hal .h |, i Cl 4
Al Koxy, oot R e SE R Gt IRt R 28R i VOt pu B Ry piome o,
is selecteglef @WQE ng%;;’ is?ﬂhé}%ﬁ@%@y%&@ﬁl fro&yﬁdgggelgg'h g%x I agiliﬂ’o,aﬂiﬁ'&l C

. 116
am de groups; mis 1, nmis 2 or 3, é represent ed

by the samgkydrC,JialkcXyesr1 @ PhdogdiSubsitael €1k arkyl aThyslkegen. hydroxyl or
Cl4 al kyl; %g énd é%&can be coA%ected to $§$n1g 3-7 E%nbggﬁd cycl oal kyl,

which is @tilonal and whdisp 1std)Retigloyposd Beqeproseneed sl thg eame b diffexenk groapi no,
Cl4 al kyl or Cl4 al koxy. O Wien R5 is hydrogen, R6 to RO can be connected

to form 3- § fiRiHeEpRftrRe tRAbORMELEWhbRiEgh 1S optionally substituted by a one
to three hal ogen, hydroxyl, am no, Cl4 al kyl or Cl4 al koxy. R7 and R8, R1l3

and R11 areg,independently sel ected from hydrogen, hal ogen, neth¥, ethﬁj .or
one to thrBeaIPf’aRo@éﬁn‘%e@S%‘iqn{‘lMtaBmarﬁN’%ple@ﬂ?’is;cm alkenyl and Cz allgmybwhighiis
selected from0O, CH2 or CH Rl12 is selected from hydrogen, phenyl, phenyl

Cl4 al kyl, ofsoniatly lsubstifited 8l Yone t@fﬁﬁé@mr%ﬂwﬂ;,wm&ﬁ@hiseﬂﬁdlep@fdellit%ﬂéélééiécﬁiﬁ%hy|
group, which is optionally substituted by one to three @@;

halogen, hydroxyl, amino, carboxyl or C;4 alkoxy;
R?is Cj4 alkyl, Cs.¢ cycloalkyl Cy4 alkyl or 3-8 membered heterocyclic Co4 alkyl which is
optionally substituted by one to three Q% Wherein Q?is independently selected from halogen,
hydroxyl, amino, C;.4 alkoxy, or one to three halogen substituted C;4 alkyl and C,.4 alkoxy;
R? is selected from hydrogen, halogen, hydroxyl, cyano, nitro or C;4 alkyl amide groups; m is
1,2 or 3, and when m is 2 or 3, R? can be represented by the same or different group;
R’ is selected from hydrogen, hydroxyl or C4 alkyl;
R’ and R® can be connected to form a 3-7 membered cycloalkyl, which is optionally substituted
by one to three halogen, hydroxyl, amino, C,.4 alkyl or C;.4 alkoxy.
Or When R’ is hydrogen, R to R’ can be connected to form 3-8 membered heterocycle, which
is optionally substituted by a one to three halogen, hydroxyl, amino, C,4 alkyl or C,4 alkoxy.
R’ and R®, R'%and R"" are independently selected from hydrogen, halogen, methy, ethyl, or one
to three halogen substituted methyl or ethyl;
nis0, 1,2, or 3;
X is selected from O, CH, or CH;
R is selected from hydrogen, phenyl, phenyl C;.4 alkyl, pyridyl, thiazolyl, benzofuranyl,

benzothienyl or benzothiazolyl group, which is optionally substituted by one to three Q°;
3



VWhere in B is independently selected from hal ogen, hydroxyl, am no, nitro,
Cl4 al kyl, Cl14 al koxy, or 1 to 3 hal ogen substituted Cl4 al kyl and Cl4
alkoxy ; pis 1 or 2, and when p is 2, R 2 groups can be represented by the
sanme or different group In another preferred enbodi ment, wherein R and R4
are independently an amno, CN, or C4 alkyl which is optionally

substi t ut . ] ; | {-Sxd1N n I C
From hal ogaegar oixypictisffertlh SIRUE rTHeRidin yd Bl ERERRORN, O FEATEES
cycl opr opy Ry Mo 1, oYl R QRKARERY C,, BRGT Al OF, alRby 0l | di nyl, piperidinyl,
mor phol i nyl', pi perazinyl; nethylpyrrolidinyl or nethyl norpholinyl, which is
optionall %isubﬁtzi,m\eﬁexbyime{‘ groups e KrepMbemted by (B2 same ion diffeeand gritupy
selected fromfluorine, chlorine, hydroxyl, am no, Cl4 al koxy, or one to

t hr ee fl udniangharpretbiral éntwdimenstwhareind Cl4 al kyl and Cl4 al koxy; R3 is

sel ected from hydrogen, halogen, or nitro; mis 1, 2 or 3, and when

o 2 ¢ . is 2
or 3, R3 d& r apriedepardantlyyantamang e, of Cui alkyl which g%%wpalﬂ%gsqbétﬂg@a]@%t%@a

from hydrogen, hydroxyl  or . hyl ,, ethyl or .isopropyl; R5 an can be
connect ed 6‘“%9%1%“@ whtsi Eé%méemngéﬂwe}e %ng halqgep; Bydipxx]> amino, or Cy4
substituted by one to three hal ogen, hydroxyl, am no, Cl4 al kyl or Cl4

al koxy. o? h R5 is hydrogen, R6 to RO can be connected to form 3-6
menber ed r i i ] bst A, % ide0 nvl
nal ogen,  Hydlogyt Sk, HGRpps, RECIOPRRY ey By tobioByIeRt | taflied phlzcRingl
are i ndepefig@iny, $RIBRSIRHLT pRRBUS08Rthy M idayl ot hteyhylmeiphylinylprwidde it o
three fluorine or chlorine substituted nethyl or ethyl; nis 0, 1, 2, or 3;
X is sel ecdpeidndliyosnbStitudbyoondQid, thREXQ; Vhetiec@td ifidepemdepdy sgleoted ftosn flborine,
phenyl Cl14 al kyl, thiazolyl, benzofuranyl, or benzothiazolyl group, which

i s opt i onadhlgrineiiydtaxylitasdngyCiarmdkaxy, erensdo tgee Anetieg or doring ﬁ‘-I%éFéth’FI(féﬁtaI“Sb’l
sel ected from hal ogen, nitro, Cl4 al kyl, Cl4 al koxy, or 1 to 3 fluorine or
chl ori ne sAMd<tistallf®y: C14 al kyl and Cl4 alkoxy ; pis 1 or 2, and when p is

2, RI2 t by t he. . di f.f I
o ef o1 rod KnBSHEER Tom RGeS RAIoRHY R G & e traght Ped Rt 6> ToRuEE
nmet hyl and erteg%lt

i I j I ubstituted by one to three QL group;
wherein ereps i n‘?ﬁé@eﬁges%@Fepégﬁg%tgﬁu?Iom hal ogen, hydroxyl, am no, or
met hoxy ang® hI0x¥d Bk hyRir&EnhNYdro®1RY netti SRR Mopropy¥.c! opr opyl met hyl,
cycl opropyl ethyl, azetidine; pyrrolidinyl,” piperidinyl, norpholinyl,

met hyl pyr rd dndi Rfchn O cOBRARIEINS TH0 b 306 nemibbicdltytDalkil, ivitiieh Isyopsiohally subktitdtedly
one to three @@; Wierein @ is independently selected fromfluorine,
chl ori ne, tyeheasyhree Attopgen, hgdrbxgl, kmino, Coy atkykort @, 4 dlkexy. f | uori ne or chlorine
substituted Cl4 alkyl and Cl4 al koxy; )
Or When R’ is hydrogen, R6 to R’ can be connected to form 3-6 membered heterocycle, which
is optionally substituted by a one to three halogen, hydroxyl, amino, C;4 alkyl or C;4 alkoxy.
R’ and R®, R'" and R"' are independently selected from hydrogen, halogen, methyl, ethyl, or
one to three fluorine or chlorine substituted methyl or ethyl;
nis0,1,2,o0r3;
X is selected from O, CH; or CH;
R? is selected from hydrogen, phenyl, phenyl C;4 alkyl, thiazolyl, benzofuranyl, or
benzothiazolyl group, which is optionally substituted by one to three Q% Wherein Q’ is
independently selected from halogen, nitro, Ci4 alkyl, Ci4 alkoxy, or 1 to 3 fluorine or chlorine

substituted C;.4 alkyl and C,4 alkoxy ;

pis1or2,and whenpis 2, R'? groups can be represented by the same or different group
In another preferred embodiment, wherein

R! and R* are independently an amino, CN, or methyl and ethyl which is optionally substituted
4



R3 is selected from hydrogen, hal ogen, or nitro; mis 1, 2 or 3, and when m
is 2 or 3, R3 can be represented by the sane or different group; RO is

sel ected from hydrogen, nmethyl, or ethyl; R5 and R6 can be connected to
form cycl opropyl, cyclobutyl, cyclopentyl or cyclohexyl, which is
optionally substituted by one to three hal ogen, hydroxyl, am no, Cl4 al kyl
or Cl4 al b§wyie thrédh@hgidap] whérghr @9BrinddpendantiRIearedfeors dalogei, dgidioayl amino,
5-6 nmenbered heterocycle, which is optionally substituted by a one to three
hal ogen, loydrethoxly andethoasy; C14 al kyl or Cl4 al koxy. R7 and R8, Rl and RH are
i ndependently sel ected from hydrogen, hal ogen, nethyl, or one to three_
fluorine & i&mednilnehylys¥elppioprls creleprppylmethyd, gyclopropylethyl, gzqtiginge pwgelidinyl,

fromO, CH2 or,.CH R12 is selected from hydrogen,. phenyl, benzyl,. .
bensof ur amiecisy Ly rehalis S PRSI, oh TEnUBTaRIY S it Jansiongly
one to thr LR i 2. t. f I i :
rot hyl  meiaied PO EhE O e 8, WHEBRTGTR shderBRAGEY Rl Tl AR,
met hoxy; i : | e
same o dt Vbl nide, CIGIRG e hre A o RIS PRl E T Al Y Gl
are net hylalkwgg; et hyl which is optionally substituted by one to three QL
group; wherein Q is independently selected fromfluorine, chlorine or

met hoxy aid iesdlectsd fri®@ liysropenhlydlogengornitrg] mvikilch or 8, apt wherain iy 2suBs R tan bel

by one to three , Wherein Q2 is independently selected fromfluorine,
chl ori ne, repsesentey bydhe samee erdiffereagonpior i ne or chlorine substituted nethoxy

and et hoxy;, .R3.is | ected from hydro , fluorine, chlorine, or nitro, m
is 1, 2 o3 S%%ﬁﬁ@ﬁ%ﬁﬁ{%% IB‘?tE%l: oFéﬁglan be represented by the sanme or
di fferent @roups is select from hydr.ogen thyl. or .ethyl:, R5 and R6
can be colnats B e Of SPEEI P E GOy RY oSG, SRelonsahe o Syloneyt Which
cycl ohexyl | L 'iolg_;a! \/ I e n r ri
chl ori ne, I%%ggl%ﬁﬁgﬁ%pr_ ner{eﬁ(g)%(}}&/{.gé &%%g\%néﬁ_y%%x?lé g‘ﬁé}g}r’ ?&éﬁ?‘y&“&# @eg‘”‘c‘/an be
connect ed Growhe RP pyiiyabdesti R€to ML&bd SonABetb®@ Ao 56 BdnhBed EREES RS Wilfich
three fluorine, chlorine, amno, methyl or nethoxy. R7 and R8, Rl and RH
ar e i ndepégéigtivhhly sdstititelbyf 4 ome foytbiicd helogenyhlyBivikyl, amind) €, L alkyh6£€,.f alkexy. ne
or chlorine substi tut ed met hyl ;
R’ and R, R'® and R" are independently selected from hydrogen, halogen, methyl, or one to
three fluorine or chlorine substituted methyl;
nis0,1,or2;
X is selected from O, CH; or CH;
R" is selected from hydrogen, phenyl, benzyl, benzofuranyl, or benzothiazolyl group, which is
optionally substituted by one to three Q*; Wherein Q’ is independently selected from halogen,

nitro, methyl, methoxy or 1 to 3 fluorine or chlorine substituted methyl and methoxy;

pis 1 or 2, and when p is 2, R' groups can be represented by the same or different group.
In another preferred embodiment, wherein

R' and R* are methyl and ethyl which is optionally substituted by one to three Q' group; wherein
Q' is independently selected from fluorine, chlorine or methoxy and ethoxy;

R? is methyl and ethyl which is optionally substituted by one to three Q% Wherein Q” is
independently selected from fluorine, chlorine, methoxy, or one to three fluorine or chlorine
substituted methoxy and ethoxy;

R? is selected from hydrogen, fluorine, chlorine, or nitro; m is 1, 2 or 3, and when m is 2 or 3,

R? can be represented by the same or different group;
5



nis O, 1, or 2; Xis selected fromO, CH2 or CH Rl12 is selected from

hydr ogen,

phenyl , benzyl, benzofuranyl, or benzothiazolyl group, which is

optionally substituted by one to three B; Werein @B is independently
sel ected from hal ogen, nitro, nmethyl, nethoxy or 1 to 3 fluorine or

chl ori ne

substituted nethyl and nethoxy; pis 1 or 2, and when p is 2, Rl12

groups camR’hesdlapedeenthgdrdgynihethglaoeethyl; di fferent group. In a further
preferred enbodi6nent, wherein Rl and R4 are nethyl R2 is methyl or ethyl R3
i s sel ect & and®hdah berconesctashodpimeyclopronyl eyslobmtyls cycloRatyl or erelpldxyl, Réhielnd

R6 can be connected tq form cycl o‘%_ro
can be connhertiosally substiuisd by o5 tod

O when R5 is htﬁlrogen R6 to RO
horgpethexer ogen:
ed fr.

Ryl ;.
s flupgine, ghlopge, aming,yge
is sel

n

is O, X ' I d f CH X h ,
e b r e S RO Lo 5y B S RS NEEAF
by the s a%ﬁbs?irtutg(]i {)JI ShER th%%%rin&&%@ln%,sarg{nof Jﬂgthw glsrﬁglthokﬁvent lon are

| i sted be

I"ow.
R’ and R®, R! and R are independently selected from hydrogen, methyl, or one to three

fluorine or chlorine substituted methyl;

nis0, 1, or 2;

"X is selected from O, CH; or CH;

R!? is selected from hydrogen, phenyl, benzyl, benzofuranyl, or benzothiazolyl group, which is
optionally substituted by one to three Q% Wherein Q’ is independently selected from halogen,
nitro, methyl, methoxy or 1 to 3 fluorine or chlorine substituted methyl and methoxy;

pis1or2,and whenpis2, R'? groups can be represented by the same or different group.
In a further preferred embodiment, wherein

R! and R* are methyl

R? is methyl or ethyl

R is selected from fluorine, chlorine, or nitro; m is 1;

R’ is methyl;

R’ and R® can be connected to form cyclopropyl;

Or when R’ is hydrogen, R® to R® can be connected to form pyrrolidine;
R’ and R®, R!® and R"" are hydrogen;

nis 0, or 2;

X is selected from O, CH; or CH;

R'? is selected from hydrogen, phenyl, benzyl;

pis 1 or 2, and when p is 2, R'? groups can be represented by the same or different group.

Examples of the present invention are listed below:



Compou nd Structure Chemcal Nanme i O No2 H3c.,0 40
3-(1- ((benzyl (et hypam no) met hypcycl opropyl) 5-net hyl
2, 6-di met hyl-4-(3-nitrophenyl)-1, 4-di hydropyridi ne-3,5-di carboxylate 2 40

N2 u,c,0 40 0 3-(1-(((3,3-di phenyl propyl) (et hyl)am no)

met hyl ) cycl opropyl )5-nethyl 2, 6-dinmethyl-4-(3-nitropheny1)-1, 4-
di hydr@MOLdi ne- 3, 5-di car boxyl at e
Structure - Chemical Name
nd

3-(1-((benzyl(methyl)amino)methyl)cyclopropyl)
5-methyl
2,6-dimethyl-4-(3-nitrophenyl)-1,4-dihydropyridi

ne-3,5-dicarboxylate

3-(1-(((3,3-diphenylpropyl)(methyl)amino)

methyl)cyclopropyl) 5-methyl
2
2,6-dimethyl-4-(3-nitrophenyl)-1,4-
dihydropyridine-3,5-dicarboxylate
" 3-(1-(2-(benzyloxy)ethyl)pyrrolidin-3-yl)
/ < > 5-methyl
3 e SO

O 2,6-dimethyl-4-(3-nitrophenyl)-1,4-dihydropyridi

TZ

ne-3,5-dicarboxylate

The following are definitions of terms used in this specification of the present invention.

Unless indicated otherwise, the term "halogen" refers fluorine, chlorine, bromine, iodine.

The term "Cj.¢ alkyl” refers straight or branched chain containing 1-6 carbon atom alkyl, such
as methyl, ethyl, propyl, isopropyl, butyl, isobutyl, sec-butyl, tert-butyl, pentyl, isoamyl,
2-methylbutyl, neopentyl, 1-ethyl-propyl, n-hexyl-based, alien base, 4-methyl pentyl,
3-methyl-pentyl, 2-methyl-pentyl, 1-methyl pentyl, 3,3-dimethyl butyl, 2,2-dimethyl butyl,
1,1-dimethyl butyl, 1,2-dimethyl butyl, 1,3-dimethyl butyl, 2,3-dimethyl butyl, 2-ethyl butyl,
1-methyl-2-methylpropyl and so on.

The terms "C;4 alkyl” and "C,.; alkyl” refer respectivelyl-4 carbon atom alkyl and 1-3 carbon atom
alkyl in above-mentioned examples.

The term "Cs.g cycloalkyl" refers to the cycloalkanes of 3-8 carbon atom membered size, such
as cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl, cyclooctanyl and so on. The terms
"Cs.7 cycloalkyl” and "Cs.¢ cycloalkyl” refer respectively 3-7 carbon and 3-6 carbon atom
cycloalkane in above-mentioned examples.

The term "C,.¢ alkenyl" refers straight or branched chain or cyclic alkenyl containing 2-6
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3 O0N®2 1 H3C..0Ilip 3-(1-(2-(benzyloxy)ethyl)pyrrolidin-3-yl) 5-nethyl
2,6-di met hyl-4-(3-nitrophenyl)-1, 4-di hydropyridi ne-3,5-di carboxylate The
following are definitions of terns used in this specification of the
present invention. Unless indicated otherw se, the term "hal ogen"” refers
fluorine, chlorine, brom ne, iodine. The term"Cl1.6 al kyl" refers

strai gRbriRh AR RERRDUBRARIGS, %@ﬁ 0N \Flﬁylli-%r&ﬁh?PQ 15%5}55‘1&1%‘1 ky. buteﬁ%vl%‘-bﬂ&n%fl
met hyl , ethyl, propyl, isopropyl, butyfl, i sobufyl’, sec-butyl, tért-b I

pentyl 1 3-smam¢hy1 P-peRtehiyll Mﬂﬂenylnﬁi@ﬁﬂt@hyﬂ 1 3Jpeﬁfaﬁidnypﬂqpp{éntad'lcﬂ&§l<¥1bxéi@$,6d:
alien base, 4- et hyl pentyl, 3-nethyl-pentyl, 2-methyl-pentyl, 1-nethyl

pent yl 2-1x8nyli Bsbtkerlyl,dud-hexadizng; Qj/ickmemhylbuﬁgdyplopﬁmadibmﬁt Wom&eWI,,

1, 2- dlnethyl butyl, 1,3-dinethyl but 2,3-dimethyl butyl, 2-eth

1- met hylh4-o¥eieher lﬁlilidpib{d(&wat%bly od- cwﬁ@ept@dlﬁsyl" oxdoagtaayl, 1 %ﬁxplocmadérwl kryf/ 30
refer respectively 1-4 carbon atom al kyI and 1-3 carbon atom al kyl in
above- f¥nt i oned exanpl es. The term "C3_8 cycloalkyl"™ refers to the

Syl obut it TS §°%;%?%r SREE} BRSO eiboBints PR o BE RO peationsy

The tersggmﬁ cl oal kyl" and "C3_6 cycloal kyl" refer respectlvel y 3-7
car bon d 3-6 car bon atom cycl oal kane in above- nenti oned exanpl es. The

term " C2. 6Tid BAYC).c BIRYBYIS réFbrs Vi %ht SHbridichBE Bign chahiRing 2-6 ¥aibof afdnk fitk!
containing 2-6 carbon atomw th doubl e bond(s), such as vinyl, 1-propenyl,

2- pr opytipleypond(), wacﬁtyﬂenbupmpyﬂyl ZbByhyif 2¢ertyyyl, 3 beﬂemyb AythethP-Dpertem) |
3-pentenyl, 1, 3-pentadi enyl pent adi ene, 1-hexen 2- hexeny

3- hexery exymyl43mxml,eiweletw&f@wmlewbptynymMﬁ&ﬁﬁmﬁr&bctynyl 3-octynyl
cycl ohexenyl, 1, 4-cycl ohexadi enyl, cycl oheptenyl, 1,4-cycl oheptadienyl,
cycloo@@@ﬁ?PP-1,5-cyc|ooctadieny| and so on.

The term “C,4 alkynyl” refers 2 to 4 carbon atoms with triple bond in above-mentioned
specific examples.

The term "C;¢ alkoxy" refers to the term "C,.¢ alkyl" structure through the oxygen atom
connected with other groups such as methoxy, ethoxy, propoxy, isopropoxy, butoxy, isobutoxy,
tert-butoxy, secondary butoxy, pentyloxy, isopentyloxy, hexyloxy and so on.

The terms "C,4 alkoxy" refer respectively to in above-mentioned specific examples 1-4
carbon atoms.

The term, "heterocycle" refers 3 to 14 membered cyclic group containing one or more
heteroatom where heteroatom means nitrogen, oxygen, sulfur atom and so on.
"Heterocycle" includes mono heterocycle and fused heterocycle.

The examples of "mono heterocycle” are: aziridine, 2H-aziridine, diaziridine, 3H-diazirine,
azetidine, 1,2-diazetidine, azete, 1,2-diazete, pyrrole, dihydro-pyrrole, pyrrolidine, imidazole,
4,5-dihydro-imidazole, alkyl imidazole, pyrazole, 4,5-dihydro-pyrazole, alkyl pyrazole,
1,2,3-triazole, 1,2,4-triazole, tetrazole, pyridine, 2-pyridone, 4-pyridone, piperidine, pyridazine,
pyrimidine, pyrazine, piperazine, 1,2,3-triazine, 1,2,4-triazine, 1,3,5-triazine, 1,2,4,5-tetrazine,
aza-cycloheptatriene, 1,2-diaza-cycloheptatriene, 1,3-diaza-cycloheptatriene, 1,4-diaza
cycloheptatriene,  aza-cyclooctatetraene, 1,4-dihydro-1,4-diaza  cyclooctatriene,  oXirane,
cyclopropane dioxide, thiirene, oxitane, 1,2-dioxitane, thietane, 1,2-dithietane, furan,
tetrahydrofuran,  thiophene, 2,5-dihydro-thiophene, tetrahydrothiophene, 1,3-dioxolane,
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The invention "C24 al kenyl" refers 2 to 4 carbon atons with double bond in
above- nenti oned specific exanpl es. The term"C2.6 al kynyl" refers
straight or branched chain containing 2-6 carbon atomw th triple bond(s),
such as acetyl ene, propynyl, 2-butynyl, 2-pentynyl, 3-pentynyl,
4- et hyl - 2-pentynyl, 2-hexynyl, 3-hexynyl, 5-nethyl-2-hexynyl, 2-heptynyl,
S- et h)d'z}-a'roBlG]lahé/-QMdeton%; oct ypMithioke,0Ct Y BYditlAMlEn& 0 ONH-pyran, TheH-Fyrah-2G&fone,
al kynyl" refers 2 to 4 carbon atons with triple bond i'n above-nenti oned
speci f i34-athsadiotH3-pyran, 4HFpyaah,etetrahydiogyrad, kidkpyranaflestond, d ,4-Gximer i-dihiokine,
al kyl" structure through the oxygen atom connected with other groups such
as met Hodepxathivkiogy |1 ,4adiopaney , 1,3-dopxang ok.g-thioaxaney ,oxepiobutlosyine,t batdidractatysne,
secondary butoxy, pentyloxy, isopentyloxy, hexyloxy and so on. The
terns '0B3AriGIRoxgrAZPkHC 45%@1!3@@110&)@291% oispxpzglsov é.5rdihydrendepxapele) 3,3-dihydro
exanples 1-4 ca at ons he ter "het erocycl e’ refer.s to. 14.
oot PRI oo DU oh AL R o) SATim i dr e ciadisale
means ni ygen to - 0Ny, " cycle” in (o]
et or ocyer Sy S p iR, O 3 R, PHET 3KE R RSy
are: azy-i gid}8zind Ho8Z1 Bldkabge, ALRTZRIIxELRE, ST @OLINNS-0RERld WBINY,3-0xazine,
1, 2-di azetidine, azete, 1,2-diazete, pyrrole, dihydro-pyrrole, pyrrolidine,
i m daz Qiip1,4dxazite B D4ioXagiag 0RE- 1,31 thidrink, TYHaE, BltieiaziRy," 84°diflydro-4H-1,3-thiazine,
4, 5-di hydro- pyrazol e, al kyl pyrazole, 1,2,3-triazole, 1,2,4-triazole,
t et r az @tk ], 3phnazioe23]- 124 hyazinky AH 1 ,4-tligzineonaphgineenddboa, pyri dazi ne,
pyrinidine,prrazine, pi perazine, 1,2,3-triazine, 1,2 4-triazine,
1, 3, 5-tri azilhe, examples, f t"Eased Zhairrocyelel- asee |inddpt woiidelee, cagbazole, benzimidazole,
-di aza-cycl oheptatriene, 1, 3 -di k aza-cycl oheptatriene, 1,4-diaza . .
cycl ohdptagele; Rengotiagole, fetrahydrariidaze Ié?eg-ﬂ, iipgs gupoling, igoainaling, Zrguinglingngn e
ropane .di pxide, thiir xi.tane, 1,2-dioxi tane t ane,

’10)2“_ g?{hﬁg%ﬁﬁﬁﬁ%g £ U -gﬁqulnof%ne, dcridine, pne%’ant?mdme, bass’ phenan)fhro ine,’ prhma?azme,

tet 1 ahxglf AEMERD: 3 AAREEGufaToife! Vel lThe PR g G KR! IR R fukbridind] ©
1, 3- di QXRhAMyRidiR ON%- dapRekiifico! Uil B 2 < 2akat 0
ne, 3,45§ihyd9§¥%f%py?any 5 lgyféngﬁ%gﬁ?g%fgr%pg?gﬁﬁﬁgﬁﬁﬁgggn?Z?%%?gﬁéghﬁ’
1, 4- di gxting, plerfis, phéemxeineebenko4bpuddn) benvord ferbndifbyl f@%adibenko Ib i Bénzo [b]
1, 3-t hi ooxane, oxepine, thiepine, 1,4-dioxoctatriene, oxaziridine,

oxazol ithiephehe5-tbinky dfod- thieptehe, Bemexapdl 1,31, GexblhyIoro-l Sediagddodsobenzofuran,
2, 3-di hydro isoxazole, 1,2, 3-oxadiazole, 1,2,5-oxadiazole, thiazole,

4, 5- di ybelgompnazdewhromenerd-ane| t-chrameqet Hithdiramene-4-onep chrarpana dheazonagole,
1, 3,4-thiadjazqle, 2H 1 2-oxazine, 4H 1, 2-oxazine, 6H 1 ,2-qxazine, 2H

, 3- oxaﬁﬂ@thlﬁ?‘ﬁ% 414 ,35b5m@xazine, ¢ PhezHieo- RRENOthiazing y 4¢-dihyde=IH-furp [3,4-3{]

-oxazine,,2H1,4-0 in H. 1, 4-aoxazine, -2H 1 3-thiazine, 4 3- t hi,azj ne,
5o i RSl A 0h Adervabfn R R s iyt ¥ faran i nidhd s -G
4H 1, 4-1 hiazi.ng, l1i d . S,@f "fused. .
net or odeRfen e BRIAURH-BFBR EPAP tidspole, 216 L SBRRNAE bendd T imazole
benzot r;hazebg, tetrahydro-im dazo [4,5-c] pyridine, quinoline,
i soqui nol i ne, 2-quinolinone, 4-quinolinone, 1-isoquinolone, acridine,
phenant hr i Thegsrmp 2858 ph@mRidhhétiodgcle'Pht'Ba amBered diétddédsRld" Ngnd "5-6 membered
3, 4- di hydr o- qui nazol i ne, qui noxal i ne, 1,2-dihydro-quinoxaline,
1, 8- naphetehyoycldl'reters B;& 3r@mphd Hyé imkmiseredl coelivagdoup ywontiiniag ohe Serniapte heterodione,
2, 7- napht hyri di ne, 2, 6-naphthyridine, purine, pteridine, phenazine, benzo
[ b] f urveiere atereatoni mémsantrogen] oXygensulfdi tomzamd[sojonf ur an, benzo [ b]
t hi ophene, benzo [c] thiophene, Benzo [d] [1,3] dioxol, .
3- oxo- 1, 3- Bhepresent inventinsalse provides the prenagation preghgdsaf the porgpeunds described
411- chronene, 4H chronene-4-one, chroman, benzoxazol e, benzot hi azol e,
4+ 1, 3-hsesinbefare: ne, phenazi ne, phenot hi azi ne, 4, 6-di hydro-1Hfuro [3, 4-d]
i m dazol e, 3a. 4 QEG a-tetrahydro-1H-furo [3, 4-d] imdazole,
4, 6- di hyd&e—a%ilﬂl{ RFUSHE 3 4-d] inidazole, 4,6-dihydro-1H pyrrolo [3, 4-d]
i rni dazole, 4,5,6,7-tetrahydro-1H benzo [d] i m dazole and so on. The
term "3-8 nenbered heterocycle" "3-6 nmenbered heterocycle"” and "5-6
menber ed heterocycle"refers 3-8 3-6 and 5-6 nenbered cyclic group
cont ai ni ng one or nore heteroatom where het eroat om nmeans nitrogen, oxygen,
sul fur atom and so on. The present invention also provides the
preparation nethods of the conpounds descri bed hereinbefore:
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Reaction Schene: R5 R6 Ir X HONR12) R7 RBRioRl I P SM 2 Base Experi nental
procedures: Dissolve SM1 in CH2C12 / DVF, and to this solution at 0 C
is added a Cl-12C12 solution of SOCl2 and stirred 1-2 h at room
tenperature. After renoving solvent, the crude product is obtained as a
yellow oil that is used for the next step without further purification. The
crude product is then dissolved in CHCl2 and ,gged—base (such as Et 3N,
NaHCO3, and so Y SM 2 and stirrled 4 h i s ladded, and the reaction
is extracted w t 112C12 or EA. The |or gani ase i|s concentrated and
purified by c onatogkgghy to faf food yonpounds of fornmula (1). R

R2, R3, R&RX RS on8: R¥CRi o, RALURLA pd n,| and p within the
reacti on schenellare||as Hef i =] enenpioq Clphar maceutical |y
accept abl e sakts™Q he conpodnds of forqy }K geflers to the salts forned
bet ween the basi cHnitrogen of conpounds of fernmula (|l) and inorganic and
organi ¢ acids. SM 1The term "stereoisloners" as usedJherein, refers to al
epineric, enantioneric, diastereoneric and tautoneric fornms. Wien a bond is
drawn as a wedge, this indicates that in thyr¥ dinensions the bond would be
com ng out of rt e per and when a bond i Jat"thed, this indicates that in
t hree di nensio %ﬁould be goin into the paper. The conpounds

AR 9
of the formﬂ%ﬁzﬁ ) f]Rc tain a nunb ROREEt ers. Anot her
i BRR

enbodi ment of R'tvengjgn pertai RE 10 QUIN Ix(ggggosi tion
conprisin ae (?), :Qﬁﬁ&l coeptabl e salts
thereof, hydrol ysahle esters thereof, ig0 , hydrates thereof,

hydrates of esters or salts thereof and ot Wer pharmaceutically active
i ngredi ents. Pharmaceutical conposition aSomwsnds d&drmudn(lbe nade of

conventional agents, which can be applied to patients in need of such
t r eat nent Expepimgntypregedinessr al admi ni stration, etc. Such as tablets,

00T ni ot 1 aDRBYE EM dFimiraGTa fEME ando thi SR Retdait e CHGle solution of
| oti d t ti d .. Th .
oLl onssosal L opEs 1B St RS RL Tk SREE SRR, Bl o Ry
ggrern![ gfas,?ﬁf&?g\évﬁ%ﬁfghgg fnégisgctl ft;&eljrtﬂg ?é%tg}%g&ﬁﬁﬁﬂ'f&gheq%%ﬁhgaﬁ&{ %'h@tc?lﬂfe%b&w:t is then
dissolved in CH,Cl, and added base (such as Et;N, NaHCO3, and so on) and SM 2 and stirred 4 h.

H,0 is added, and the reaction is extracted with CH,Cl, or EA. The organic phase is concentrated
and purified by column chromatography to afford compounds of formula (I).

R, Rz, R} , R* RS, R6, R, R8, R9, Rlo, R Rlz, m, n, and p within the reaction scheme are as
defined aforementioned.

Pharmaceutically acceptable salts of the compounds of formula (I) refers to the salts formed
between the basic nitrogen of compounds of formula (I) and inorganic and organic acids.

The term “stereoisomers” as used herein, refers to all epimeric, enantiomeric, diastereomeric
and tautomeric forms. When a bond is drawn as a wedge, this indicates that in three dimensions the
bond would be coming out of the paper and when a bond is hatched, this indicates that in three
dimensions the bond would be going back into the paper. The compounds of the formulae (I) may
contain a number of stereo centers.

Another embodiment of this invention pertains to a pharmaceutical composition comprising
any compound of formulae (I), pharmaceutically acceptable salts thereof, hydrolysable esters
thereof, isomers thereof, hydrates thereof, hydrates of esters or salts thereof and other

pharmaceutically active ingredients. Pharmaceutical composition as described can be made of
10



The conpounds included here and their pharnmaceutically acceptable salts
have better anti-hypertensive effect, additionally, they provide cardiac
and renal protection, and reduce ankl e edensn. Results of the follow ng
experinments indicate the effectiveness of the conpounds, but this does not
mean t hese conpounds have only these benefits. Experinmental Exanple: in
Vitro RBavdREGRAI ann@,abmuh tah be applied @Spateaiie Wectof suehBeatadst By orl oﬁ%ﬁerﬁelﬁr e
new y synt hesi zed, their chem cal nanes and structures are stated above,

f or metadodhisttatyinetees Saclphe abiets, efrarruldso cdpsiles Apdvedbrpinjeetionombmatom | sublingual
available, structure is listed below (V) In_ NNH ( Test of L- and

1- t ype admiimisteationhein fermuldtivnk.asieup.Eg¢le pintmanta suppasitodes, lotionBe giasad adrpps ripEay,
are serially diluted to final concentrations of 10 pM 3 pM 1 jtM. 0.3
pM 0. frapgdepmalprgparations andisp9a. o dhipsg aggnis €an be praparsd: byneanyantiqnal prtheds sych
system i s, enpl oyed .t o det.erm T-1 ctivity.. Cerebral cortical,.neurops
2ol at @ the BRFTBGFCE EriFh pPAded Xciins, MIRAe MoiSGIRE Heeps oG, 35t

was -9Q,. rg%g_qi f Icaj was determined during the step to -20
nv. Thcezhl?%neekpu se |§)¥éii%?e§igcond. L-type activity test: L-type: manual

patch cl amphs¥%ahpblhds #RFeHedOheRt 8hdT R&r LpHa¥iRfoch Bt lyU AL &dpeibie | saR€ tHaVé Better
Ventricul ar nyocytes freshly isolated from Guinea Pi'g are used according to
st andaragtifypé@aeive (JREEERENGDhal ) Hoheli frovidetartiachndvesal Sfdtdtdon il redacy ankie
of Ica,L was determ ned by neasuring the peak inward current recorded
during edmmastep to OnV. The interpulse is 10 seconds. El ectrode fluid

i nside ( : CsCl 120, TEA-Cl 20, CaCl2 1, E GIA-CsOH 11, Hepes 10, ng- ATP
5, pH7.3; Results of the following experiments indicate the effectiveness of the compounds, but this

does not mean these compounds have only these benefits.

Experimental Example: in vitro pharmacology activity.

Test compounds: compounds 1, 2, and 3 are newly synthesized, their chemical names and
structures are stated above, for method of synthesis please refer to 1-3.

Amlodipine: commercially available, structure is listed below (V)

O, (V)

Test of L- and T-type calcium channel blockade.

Experimental method:

Test compounds are serially diluted to final concentrations of 10 uyM. 3 pM. 1 pM. 0.3 pM.,
0.1 uM. 0.03 uM.

T-type activity test: T-type: Manual patch clamp system is employed to determine T-type
activity. Cerebral cortical neurons isolated from neonate SD rats are cultured for 7 days. Holding
potential was -90 mV, the magnitude of I, r was determined during the step to -20 mV. The
interpulse is 10 second.

L-type activity test: L-type: manual patch clamp system is used to determine L-type calcium
channel activity. Ventricular myocytes freshly isolated from Guinea Pig are used according to
standard protocol (REFERENCE). Holding potential was -80 mV, the magnitude of I¢,, was
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El ectrode outer fluid (mM): NaCl 135, CsCl 5.4, CaCl21.8, ngCl2 1, Hepes 5,
gl ucose 10, pH7.4. Experinent Results and Conclusions Table 1 L- and T-type
Cal ci um Channel Bl ockade Activity ic¢50(111?4) Test Conpound L-type T-type
Compound 1, HCl salt 0.25 6.08 Conpound 2 1.92 1.59 Conpound 3 0.51

determined by measuring the peak inward current recorded during the step to OmV. The interpulse
is 10 seconds.
Electrode fluid inside (mM): CsCl 120, TEA-C120, CaCl, 1, E GTA-CsOH 11, Hepes 10,
mg-ATP 5, pH7.3;
Electrode outer fluid (mM): NaCl 135, CsCl5.4, CaCl;1.8, mgCl, 1, Hepes5, glucose
10, pH7.4. |
Experiment Results and Conclusions

Table 1 L- and T-type Calcium Channel Blockade Activity

ICso(uM)
Test Compound Ltype Type
Compound 1, HCI salt 0.25 6.08
Compound 2 1.92 1.59
Compound 3 0.51 3.95
Amlodipine 1.24 >10

Results indicate that the new compounds are dual L and T type calcium channel blockers,
and have superior antagonist activities against L- and T-type calcium channels compared to

amlodipine.

4. Examples

The present invention will be further illustrated with the following examples. However the
scope of this invention is not limited in any way to these examples. Any variations and
modifications obvious to one skilled in the art are intended to be included within the scope of the
present invention.

Example 1: Preparation of 3-(1-((benzyl(methyl)amino)methyl)cyclopropyl) 5-methyl

2,6-dimethyl-4-(3-nitrophenyl)-1.4-dihydropyridine-3,5-dicarboxylate (Compound 1),

hydrochloride salt

(1) Preparation of ethyl 2-(benzyl(methyl)amino)acetate

12



3.95 Aml odi pi ne 1.24 >10 Results indicate that the new conpounds are
dual L and T type cal cium channel bl ockers, and have superior antagoni st
activities against L- and T-type cal cium channel s conpared to am odi pi ne.
4, Exanpl es The present invention will be further illustrated with the
foll ow ng exanpl es. However the scope of this inventionis not limted in
any way to these exanples. Any variat?ons and nodificati ons obvious to one
skilled in the art are intgndgd™ 8~beNigrehuded wi t hi the scope of the
present invention. . Preparat’ pp N

3-(1-((benzyl Eﬁr}et hyl ) am no) nmet h%l )cgcl opro yl(zj 5- met hfll
2, 6- di met Wissolve(ethyl2tbropwacsiaty (4.ALq3 hy amely ar¢iVriaethyls1-ghenimsthat at e
(Conpound .1 I—F{;d | ori de , Q. (1 repar.ati on af ethyl,
5 bon TR by Smihayin bt By (30D e BFELEh v g sb¥ e bl A
(4.3 g’aq§e50u% I%Bh) soeilﬁgonl\l-wggtaﬁ&d a%tefvparl]%jyalnﬁeﬁlgayeaction was extracted with ether and
concentrated. The crude product was purified by column chromatography to afford the product (5.8
g, 80% yield).
(2) Preparation of 1-((benzyl(methyl)amino)methyl)cyclopropanol
o . EtMgBr : ﬁ
Fo Nv@ Ti(OiPr), HOS (S
To an ether solution of ethyl 2-(benzyl(methyl)amino)acetate (1.0 g, 5.0 mmol) and Ti(OiPr)4
(0.3 g, 1.0 mmol) at room temperature was added EtMgBr (15 mL, 1 M in THF) under stirring. The
reaction was stirred overnight at room temperature, added 2 N aqueous HCI solution, extracted with
CH,Cl,, washed with saturated aqueous NaHCO; solution, concentrated, and purified by column
chromatography to afford the product (0.3 g, 32%).
A Preparation of 3-(1-((benzyl(methyl)amino)methyl)cyclopropyl) S5-methyl
2,6-dimethyl-4-(3-nitrophenyl)-1,4-dihydropyridine-3,5-dicarboxylate (Compound 1), HCI

NO, NO, | NO;
socl HOSLN\/Q
: C Il\l\/©
H,C~ y .
HiC~g ] | OH HiC~g | " a 0 | [ ©
HQ
N N N
H H H

Dissolve 5-(methoxycarbonyl)-2,6-dimethyl-4-(3-nitrophenyl)-1,4-dihydropyrid-
ine-3-carboxylic acid (540 mg, 1.5 mmol) in CH,Cl, (20 mL) and DMF (0.1 mL), and to the
solution was added SOCI; (179 mg, 1.5 mmol) in CH,Cl, (20 mL) and stirred 2 h at 0 °C. After

salt

concentration, a yellow oil was obtained as the crude product that was used directly for the next step
without further purification. The oil was dissolved in CH,Cl,, and to the solution was added a
mixture of Et;N (122 mg, 1.2 mmol) and 1-((benzyl(methyl)amino)methyl)cyclopropanol (191 mg,
1 mmol) and stirred 4 h. H,O was added, and the reaction was extracted with CH;Cl,. The organic
phase was concentrated and purified by column chromatography to afford compound 1. The free

base was dissolved in ether and bubbled with HCI gas. After concentration, the HCI salt of
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namne (5.8 g, 35.20 nmmol) in CH3CN (150 nL), and the reaction was stirred
at 0 Cfor 3 h. 1 N aqueous NaCH sol ution was added afterwards, and the
reaction was extracted with ether and concentrated. The crude product was
purified by colum chromatography to afford the product (5.8 g, 80%yield).
(2) Preparation of 1-((benzyl (nethyl)am no)nethyl)cycl opropanol 0: Et My Br
Et O N. TofpouBDHU W@s obtaified 2022, 5%l yi¢ldpn of et hyl

2- (benzyl (et hyl ) am no)acetate (1.0 g, 5.0 mol) and Ti (G Pr)4 (0.3 g, 1.0
mmol ) at rMelclarbemalar &ovidsNadee MdeaulrWeight:n§05.22 M i n THF) under

stirring. Bt rea tion s stirred overnight at roomtenperature, added 2 N
agqueous HC yM]&t( é%r%@%lt(ﬁ@% %, 9. %neh dH)iB.0 - 582 (ddal Bl Jachid Blas

raHacs fhfek'ﬁzggr&zfﬁ?g%@ STy T Sk ) i, 55910 i ALY
Ak e R e R R R I R e

( Conpoqnﬂ%)mgh'@nf @BY~0.69(ntRpo!l ve

5- (et hoxycar bony1) -2, 6-'di n8t hy1- 4-(3-ni trophenyl) 1, 4-di hydropyri di ne- 3-ca
rboxylic aCxa#ingle4oPp ar§t15nmll B,3Cdi ablNfoY 0.1 nL), and to
the solution was added SOC12 ny, mm |n 0 m) and

sti rrewm__ethgbh6@mmvldﬂ3-mtm@bmm4 was obt ai ned as the
crude product that Wafl usle)d d| rectly for the next step w thout further

purifi EAay ) Do g1(§, dhd to the solution was
added a m xture of Et 3N (122 ng, 1

1- ((benzyl (et hypam no) et hypcycl o
h. H20 was added, and the reacti gn-w

panol (191 ng, 1 mmol) and stirred 4
Extracted w tA~CH2C12. The organic
graphy to afford
conpound 1. The free base was a‘i’ss|lvd Pn &t h bubbl ed with BC! gas.
After concentration, the HClL sal t.© conpound 1 _#es obtai ned (120 ny,
22. 1% vyield). Mol ecul ar For rruI a: 028*1131N306 Mo | ar Weight: 505. 22
11-1- NVR (400MHz, d6-DMsSO) 8.: 10.20 (br, 9.28°(d, 1H); 8.01-7.82 (dd,
1H, J1=@l)Preparatibnel eth )33—- ropyl hyDakito)acetd- 7- 58 (m 111);
7.55-7. 41(rrr1b%H) 4. 89(d)ﬂ?1(§) (ﬂ&ggi%p 88{%}%}’5 55(d, 3H); 3.49-3.40
(m2H); 2.57-2.51(dd, 3H); 32-2.27(m6H); 1 -1.01(m2H);
0.87-0.69(m 2H) 0 Exanpl e R: _JPrepar at icon of

3-(1-(((3, 3-di phenyl propyl (rrethy@amﬂn%g
S 'N,
H

2,6-dimethyl-4-(3-nitrg
(
Dissolve N-methyl-3,3-diphenylpropan-1-amine (2.25 g, 10 mmol) in CH,Cl, (10 mL), and to

rret yl )cycl opropyl ) 5-net hyl
d §~di car boxyl at e
Compound 2), HCl salt

the solution at 0 °C was slowly added a CH,Cl, (20 mL) solution of ethyl 2-bromoacetate (1.67 g,
10 mmol) and stirred 1 h at room temperature. Afterwards 1 N aqueous NaOH solution was poured
in, and the reaction was extracted with CH,Cl,. The organic phase was concentrated and purified by
column chromatography to afford the product (1.64 g, 52.7% yield).

(2) Preparation of 1-(((3,3-diphenylpropyl)(methyl)amino)methyl)cyclopropanol

C ®
O Tome O \4
OH
To Et,0 (15 mL) solution of ethyl 2-((3,3-diphenylpropyl)(methyl)amino)acetate (1.56 g, 5
mmol) and Ti(O:Pr)s (0.30 g, 1 mmol) was added EtMgBr (15 mL, 1 M in THF) and stirred

overnight at room temperature. Afterwards 2 N aqueous HC] solution was added, and the reaction
14



(1) Preparation of ethyl 2-((3,3-diphenyl propyl) (nethyl)am no)acetate

Di ssol ve N-net hyl- 3, 3-di phenyl propan-1-amne (2.25 g, 10 nunol) in CH2Cl12
(10 m.), and to the solution at 0 C was slowy added a C112C12 (20 mi)
solution of ethyl 2-bronvacetate (1.67 g, 10 nmol) and stirred 1 h at room
tenperature. Afterwards 1 N aqueous NaCOH sol ution was poured in, and the
reacti QR WasaGXd Wikl 1A il thshd P iR - saﬂipa%ed)amahmahm R RORTRP LSRERaRAC
purified by colum chromatography to afford the product (1.64 g, 52.7%

yl el d) .thd JudPresdichinadpusified by column chromatography to afford the product (0.40 g, 27.2%
1- (((3, 3-di phenyl propyl) (et hyI ) am no) net hyl ) cycl opropanol  Et MyBr

Ti (Q Pry)eld}) To Et 20 (15 m.) solution of ethyl
2-((3,3 henylprop¥é)dé’6net am no)acetate (1.56 5 mol) and Ti( O’PrL4
(0. 30 9(3) nepanationa o «( enylpropyl)(methyl)smingmethyd) cxelpprapyDo Semethy

at room { enper at Af t er war sol uti.on adde e
reacti &ﬁ-dm@th&#{g@gt@gpwq gi‘ém%r\ﬂ/&ﬂ H"*vé_g‘#‘ L’%’Q?@d HNQEC%&P
sol uti on After concentration, the crude product was purifi ed by col umm

chr onat® Hraphy to afford the product (0.40 g, 27.2%yield). (3) Preparation
of 3-(1-(((3,3-di phenyl propyl) (nethyl)am neynet hyl)cycl opropyl) 5-nethyl

2, 6-di met hyl-4-(3-nitrophenyl)-1, 4-di hydrr| di ne- 3, 5-di car bg
(Compound 3), HCL sal} Di ssol v

5- (met hoxycar bon 5 B-di met hy1 er’fspzni

rboxylic acid (3 b, Socdh6 MUY np CH2C12 (4 and to
the sol uti oncugé. added SOCHZ: (79 g A\Q:
stirred 1 h at 0JC |After concentrdti on, thecrudeproduct lwd aqllgd N

t oaCH2C12sol ut i dn pbf N i

1- (((3, 3-di phenyl propyl) (et hyl )am no) et hyl ) cycl opr opanol (130 ny, 0.44
nunol ) f ol Disselde By(nmeti®xactbonyd)a2,6fditi2BEB4{(I-2Rraphenyl)-8 8 -dohpdopydd-t er 4 h,
1420 was added, and the reaction was extracted with EA._ The organic phase

was ﬁon]?@ﬁtqagloéﬁllfaﬁ@ldpﬂﬁpflrédg %9 r@mo%])mn QHnGhdgo@Lgﬂhf} PMFa(G o mel ) grdarihe

2. T C1 Af,

confgﬁtsphﬁa%aﬁﬁa%tﬁ%@%éa? . Do T%@bﬁimﬁ‘ﬁ%&rﬁg%f ¢ Qok " After
C36H3 N306; D 28 1

! uoonssotiReTaED) - B sRids T o 31194) o, st Y SR GREET AR g,

1 9L 00t Syl ey P by, 4

:i 3(7) (2) tgﬁ(a(ni]@ﬁlgg Jo%‘)KzCz)gg 81%2%@”‘0 833141}1101)2 ATRT 24 BOHOD wdslddded; 494 Zhel BabliorbWhs
Exanpl exuRéed WihtEAL) rrn{@m@amé %hﬂéé&ﬂis)’doﬁlféﬁtﬁtéd}’dn)imﬁhlfﬁﬂ ib§H cotuinty dhromamighiphy to
afford compound 2. The free base was dissolved in ether and bubbled with HCI gas. After
concentration, the HCI salt of compound 2 was obtained (60 mg, 21.1% yield).
Molecular Formula: CsgH39N304; Molecular Weight: 609.28
'H-NMR (400MHz, &*-DMSO0): 8 : 9.89 (br, 1H); 9.24~9.21 (d, 1H); 8.03~7.98 (m, 1H); 7.91~7.90
(d, 1H); 7.58~7.50 (m, 2H); 7.34~7.28(m, 8H); 7.22~7.18 (m, 2H); 4.88~4.85 (d, 1H); 3.98~3.90
(m, 1H); 3.57~3.53(m, 1H); 3.3(m, 2H); 3.10~2.84 (m, 2H); 2.8~2.6 (m, 3H); 2.50~2.36(m, 2H);
2.29~2.19(m, 6H);1.07~0.94(m, 2H); 0.79~0.52(m, 2H).

Example  3:  Preparation  of  3-(1-(2-(benzyloxy)ethyl)pyrrolidin-3-yl)  S-methyl

2.6-dimethyl-4-(3-nitrophenyl)-1,4-dihydropyridine-3,5-dicarboxylate (Compound 3
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2, 6-di net hyl-4-(3-nitrophenyl)-1, 4-di hydropyri di ne- 3, 5-di car boxyl at e
(Conmpound 3) ( 1) Preparation of 1-(2-(benzyl oxy)ethyl)pyrrolidin-3-ol
HO, I /NH HCl K2CCOB3/ CH3CN Di ssol ve

((2- ronnethoxy)nethyl)benzene (214 ng, 1 mmol) in CH3CN (40 nmL), and to
t he solution was added pyrrolidin-3-ol (135 ng, 1.1 nmol) and K2CO3 (276
ng, 2 mol) and refluxed 6 h at 88,080, After LC-MS showed conplete
reaction, the reaction was f||t:ﬂ'§j and concentrat-o afford the product
as a ye||OMISO|Id (112 nmg, 51% yiretd). ,par on of

3-(1-(2- (benzyloxy)ethylhpyrrulid n- #- ;K:;N 6- di net hyl- 4-
(3-nitrophenyl)-1, 4- dlhydropyr|P|ne 3, 8- dlcarboxylate NO2 OH HO Di ssol ve
5- (net hoxycar bonyl) - 2, 6- di met hyt< 443 - ni trophenyl) -1, 4-di hydropyri di ne-
3-carboxylic acid (166ng, 0. 5nnnlﬁ in anhydrous THF (30 niL), and to the

solutio ice sl .ow.y ded yl chloride (252 ng, 2 nunol)

fol | one lﬁgﬁi’i%r d'dgrtlofzmngylﬂﬁ)éﬂ‘y pPi” é’"ll"" ction was concentrated to

afford a ywloe oil that was di ssg) ved in anhydrous THF (20(&)\ and added
te

1- (2- (benzyl oxy) et hylL) pyrroligdin-3-01 349 ng, 0.5 mTD|) A TLC showed
cgrrpl e: e rea(r:]tl /hel\zgﬁ,\t/%g wa nceP]E ra W%M?HCO' g?r,n;
chr omat ogr aphy = or e produc ng, 0
yield). Ml ecul ar Fornul a: CZQHS&S%%%P cul ar i ght: 535.59 HNMR (400MHz,

6. 15 iy (@ Bomplthosyfnet okt oud 5 | b Ol Geflich aiblly e
3. 48( s,soRMlbn whs38dedt PyttdNdintblol (B38ES1.1Hihol) 4ndREE0; 36 mé; O firdol? 4hd FofluREd

d ai s
6 h at 80 oC. After LC-MS showed complete reaction, the reaction was filtered and concentrated to

afford the product as a yellow solid (112 mg, 51% yield).

(2) Preparation of 3-(1-(2-(benzyloxy)ethyl)pyrrolidin-3-yl) 5-methyl 2,6-dimethyl-4-
(3-nitrophenyl)-1,4-dihydropyridine-3,5-dicarboxylate
NO, NG,

(COCI)2,DCM /C \/\o/\Q
H,C~ N
OH /\Q Y | | 0
JO A
HO

Dissolve 5-(methoxycarbonyl)-2,6-dimethyl-4-(3-nitrophenyl)-1,4-dihydropyridine-

TZ

3-carboxylic acid (166mg, 0.5mmol) in anhydrous THF (30 mL), and to the solution under ice bath
was slowly added oxallyl chloride (252 mg, 2 mmol) followed by two drops of DMF. After 2 h, the
reaction was concentrated to afford a ywlloe oil that was dissolved in anhydrous THF (20 mL) and
added 1-(2-(benzyloxy)ethyl)pyrrolidin-3-ol (110 mg, 0.5 mmol). After TLC showed complete
reaction, the reaction was concentrated and purified by column chromatography (DCM / MeOH =
40/ 1) to afford the product (140 mg, 53% yield).

Molecular Formula: C;9H33N304 Molecular Weight: 535.59

HNMR (400MHz, CDCI3): 8.08 (s, 1H) , 7.96(d, 1H), 7.62(d, 1H), 7.27-7.38(m, 6H),
6.15(br, 1H), 5.21(br, 1H), 5.05(s, 1H), 4.53(d, 2H), 3.76-3.81(m , 2H), 3.48(s, 3H),
2.88-3.07(m, 4H), 2.38(s, 3H), 2.36(s, 3H), 2.04-2.27( m, 3H)
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1. A conpound of general fornula (1) or its deuterated version or a

phar maceutically acceptable salt or its stereoisoners thereof: ( m00 R5 R6
RO R2 0 111 NX12\1 Onr, RINR411 R8R OR Wierein, R and R4 are

i ndependently an am no, CN, or Cl-6 al kyl, C2-6 al kenyl and C2-6 al kynyl
which is optionally substituted by one to three QL group; wherein QL is

i ndependent |y sel ected from hal ogen, hydroxyl, am no, carboxyl or Cl-6

al koxy; lasms; 6 o kyl, C3.8 cycloal kyl Co 6 alkyl or heterocyclic CO.6
al kyl which is optlonally substituted by one to three Q@; Werein Q2 is

i ndependeht AypoBpperd elgmerthiermug e or iy dewiriated vassiap or @Pherlmcabtw Yor one
to three hal oggg substituted Cl1 6 al kyl and Cl1-6 al koxy; R3 is selected

f rom hydr BgfERRdIs SR QEHS StﬁVGFSBWTSthE‘S‘r’a o, nitro or G _6 alkyl ami de groups;
mis 1, 2 or 3, and when mis R3 3, R3 can be represented by the sane or

dlfferent group; RO is select hydrogen hydr oxyl or Cl-6 al kyl; R5
and R6 can be connected to f -8 ered cycl oal kyl, which is

optionally substituted b ogen hydroxyl, am no, Cl-6 al kyl
or Cl-6 al koxy. O When \Figlz'can be connected to form
heterocycl e, which is opti oMstﬂ mﬁﬁ&lby dfe to three hal ogen,
hydroxyl , am no, Cl1_6 al kyl Pt)r | - 6‘ al koxy. R7 and Rg,) RRO and - 1

Wherein,

R! and R* are independently an amino, CN, or C;. alkyl, C,.¢ alkenyl and C,
alkynyl which is optionally substituted by one to three Q! group; wherein Q'is
independently selected from halogen, hydroxyl, amino, carboxyl or C;_¢ alkoxy;

R? is Cis alkyl, Cs.3 cycloalkyl Co¢ alkyl or heterocyclic Co¢ alkyl which is
optionally substituted by one to threé Q7 Wherein Q°is independently selected
from halogen, hydroxyl, amino, C;.¢ alkoxy, or one to three halogen substituted
C1-¢ alkyl and C;.¢ alkoxy;

R? is selected from hydrogen, halogen, hydroxyl, cyano, nitro or C.¢ alkyl amide
groups; mis 1,2 or 3, and whenm is 2 or 3, R? can be represented by the same or
different group;

R’is selected from hydrogen, hydroxyl or Cy.¢ alkyl;

R’ and R® can be connected to form a 3-8 membered cycloalkyl, which is
optionally substituted by one to three halogen, hydroxyl, amino, C;. alkyl or C;
alkoxy.

Or When R’ is hydrogen, R®to R’ can be connected to form heterocycle, which is
optionally substituted by one to three halogen, hydroxyl, amino, C; alkyl or Ci.6
alkoxy.

R’ and R®, R' and R" are independently selected from hydrogen, halogen, Cj4
alkyl, or one to three halogen substituted C,.4 alkyl;

nis0,1,2,3,4o0r5;

X is selected from O, CH; or CH;

17



K are independently sel ected from hydrogen, hal ogen, Cl4 alkyl, or one to
t hree hal ogen substituted C1 4 alkyl; nis O, 1, 2, 3, 4 or 5, Xis
selected fromO0, Cl12 or CH, Rl12 is selected from hydrogen, phenyl, phenyl
Cl1_6 al kyl, pyridyl, furyl, thienyl, thiazolyl, benzofuranyl, benzothienyl
or benzot hi azolyl group, which is optionally substituted by one to three

@B; Where in IS ed t W LV Xk m no,
nitro, G _6 &Q%/Is?lebt?@gﬁgpgg%,ky%ﬁﬁ%%bs%ﬁ%?%gﬁl}g’u sﬂy'ltpui?é}g bgienyg al kyl

and C1-6 al kfazolylp behzdfulinyl, befgbthideyl ri SerzotiRdzolglr Qipsp,Cavhidle is
represented by the sanme or different group 2. A conpound clainmed in claim
1, or its deuptiomatlydubstitsted by oneito thrph @ iiheret incQ] 1syindepeagderlyl selestedt or its
stereoi soners: Werein Rl and R4 are independently an am no, CN, or Cl4

al kyl , C24 afirenbalogand hyduoxyl, laprge, nifse.chi-4 alkplpGromdliaxy, eubde 3thalegenby one
to three QL group; erej | s i,ndependently sel ected from hal ogen,

hydr oxyl , a#%?l&é%vﬁw%jmcﬂ%ém ag?%éﬂxy; R2 is Cl1_4 alkyl, C3_6 cycloal kyl
C04 al kyl or 3-8 negbered .heterogychic CO4 al kyl which is.optionally
Subst1 £t ed By ant o S BETCE 1< Ty e 1008 7t Hrrsitarled By BE SRR 11 om
hal ogen, hydg%&\{é 1 no, Cl4 al koxy, or one to three hal ogen substituted
Cl4 al kyl an Z[ﬁg Xy; R3 is selected from hydrogen, hal ogen, hydroxyl,

cyano, nitrq or Cl4 al kyl .am de groups;, m.i 2 or 3 nd whe is 2 or
SRS can2od fmprobed Heithed 3 lim Y, BERT aeletaed worfofon s ARl 7 o
from hydrogen, hydroxyl or Cl4 alkyl; R5 and R6 can be connected to forma
3- 7 nenbenestpaplel saklok b stevdvisomers optional |y substituted by one to three
hal ogen, hydroxyl, am no, Cl4 al kyl or Cl4 al koxy. O Wien R5 is hydrogen,
R6 to RO nerblg connected to form 3-8 nmenbered heterocycle, which is
optionally SUbStituted by a one to three hal ogen, hydroxyl, am no, Cl4

are

ndupendent | B GBS B PGRPRGIY MR a3, Crealkyhs Cat Alfenyignd G o
three hal Ogtek?ny S\}vgﬁEHtise gpt?c»%[anylsugsrtiuﬁgé] %ly ‘one to three Q' group; wherein Q' is
independently selected from halogen, hydroxyl, amino, carboxyl or C;4 alkoxy;
R? is C1.4 alkyl, C3.6 cycloalkyl Co alkyl or 3-8 membered heterocyclic Co alkyl
which is optionally substituted by one to three Q% Wherein Q’is independently
selected from halogen, hydroxyl, amino, C;4 alkoxy, or one to three halogen
substituted C;.4 alkyl and C;4 alkoxy;
R? is selected from hydrogen, halogen, hydroxyl, cyano, nitro or C;4 alkyl amide
groups; mis 1, 2 or 3, and when m is 2 or 3, R? can be represented by the same or
different group;
R’ is selected from hydrogen, hydroxyl or C,.4 alkyl;
R’ and R® can be comnected to form a 3-7 membered cycloalkyl, which is
optionally substituted by one to three halogen, hydroxyl, amino, C;4 alkyl or C;4
alkoxy.
Or When R® is hydrogen, R® to R® can be connected to form 3-8 membered
heterocycle, which is optionally substituted by a one to three halogen, hydroxyl,
amino, C;4 alkyl or C;4 alkoxy.
R’ and R®, R!%and R" are independently selected from hydrogen, halogen, methy,
ethyl, or one to three halogen substituted methyl or ethyl;
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nis 0, 1, 2, or 3; Xis selected fromO0O, CH2 or CH Rl12 is selected from
hydr ogen, phenyl, phenyl Cl-4 al kyl, pyridyl, thiazolyl, benzofuranyl,
benzot hi enyl or benzot hi azol yl group, which is optionally substituted by
one to three B; Where in @B is independently sel ected from hal ogen,
hydroxyl, am no, nitro, Cl4 al kyl, Cl-4 alkoxy, or 1 to 3 hal ogen
substituted g£30,al Bydr 33nd C14 alkoxy ; pis 1 or 2, and when p is 2, Rl2
groups can be represented by the sanme or different group 3. A conpound

cl ai med i n cKads sel&tedfromt@, AdpdreCHf ed version or its pharmaceutically
acceptable salt or its stereoisoners: Werein Rl and R4 are independently
an anmi no, CNR ‘ois &lectehiftopp hydiagieni phenyl.i phealy! C1guddkyl tpyridyl, thiagelyl,t o t hr ee
QL group; wherein QL is independently selected from hal ogen, hydroxyl,

ami no, or Clhengpfussayl, feenzathienyl QrypenzogRiazady)r gsoup, Wishogis o pplionadlpy | |
cycl opropyl et i

pi per azi nyl S"%{‘W%E% IrogllFlntgl H@%/er @? ’l h}gtlfeﬁn :l%(?p girid%i??’?gemn%%ﬁp@hhg&%nal ly

substituted e e ; rein i g in nt | cted from
fluorine, ch %?é)né,}ﬁ'%&r){ﬂ(y?r?%mnx}g& é"“_f%ilko&k?,ﬁgcg’ggg% Eotxt%fﬂeazog% uori ne
or chlorine gilglutddut ehilch4ndldiylal@rg: C14 al koxy; R3 is selected from

hydr ogen, hal ogen, or nitro; mis 1, or 3, and when mis 2 or 3, R3 can

be represent pds lyott Deasdmhenrp i £f R %epfougs owp be R8picserseal gt shmeror
hydr ogen, hydroxyl or nethyl, ethyl or isopropyl; R5 and R6 can be
connect ed t odifieremt grodp6 nenbered cycl oal kyl, which is optionally
substituted by one to three hal ogen, hydroxyl, am no, Cl-4 al kyl or Cl4

al koxy. OB. Wwmpsand slainied dgelaim RS of &ts Butearedodersion be itk Harntackatidalls- 6
menber ed heterocycle, which is optionally substituted by a one to three

hal ogen, hydroxyl .. am no, Cl4 al kyl or Cl4 al koxy. R7 and R8, Rl and Rl11
are indep@%ﬁ Wﬁ%fa§8fg§ﬁﬁﬁmﬁpgﬁphydrogen, hal ogen, nethyl, ethyl, or one to
three fluorine or chlorine substituted nethyl or ethyl; nis 0, 1, 2, or 3;
X is sel eWheteinrom 0, CH 2 or CH, Rl2 is selected from hydrogen, phenyl,
phenyl Cl14 al kyl, thiazolyl, benzofuranyl, or benzothiazolyl group, which

i's optional | g! gHARY hrd! Ridefndits bR ahlih&eCKB or WG 8ky) “Bich §s bpgGpaydent |y
sel ected from hal ogen, nitro, CI-4 alkyl, Cl4 alkoxy, or 1 to 3 flUorine or
chl orine subsibistitutedcbyGnt talthiek QEngodphAviakdinxy is independently selected from

halogen, hydroxyl, amino, or C;.4 alkoxy;

R? is Ci4 alkyl, cyclopropyl, cyclopropylmethyl, cyclopropylethyl, azetidine,

pyrrolidinyl, piperidinyl, morpholinyl, piperazinyl, methylpyrrolidinyl or

methylmorpholinyl, which is optionally substituted by one to three Q% Wherein

Q*is independently selected from fluorine, chlorine,hydroxyl, amino, C;.4 alkoxy,

or one to three fluorine or chlorine substituted Cy4 alkyl and C;4 alkoxy;

R’ is selected from hydrogen, halogen, or nitro; m is 1, 2 or 3, and when m is 2 or

3, R? can be represented by the same or different group;

R’ is selected from hydrogen, hydroxyl or methyl, ethyl or isopropyl;

R’ and R® can be connected to form a 3-6 membered cycloalkyl, which is

optionally substituted by one to three halogen, hydroxyl, amino, C;.4 alkyl or C;4

alkoxy.

Or When R’ is hydrogen, R6 to R® can be connected to form 3-6 membered

heterocycle, which is optionally substituted by a one to three halogen, hydroxyl,

amino, C;4 alkyl or C;4 alkoxy.



pis 1or 2, and when p is 2, R12 groups can be represented by the sane or
different group 4. A conpound clainmed in claim3, or its deuterated version
or its pharmaceutically acceptable salt or its stereoisoners: Werein Rl
and R4 are independently an am no, CN, or nethyl and ethyl which is
optionally substituted by one to three QL group; wherein QL is

i ndependent | R7 s e, el f ananRAahRIRIAe pteHiBX ¥électad' fisn Wdr&%hh%bbg@xﬂd
et hoxy; R2 is nethyl, ethyl, cyclopropyl, cycl opropyl nmet hyl,

cycl opr opyl entettyl, etrydf ordineeo thpye flodrirdi ovehloript petstidited methybopéthyl; nyl |

met hyl pyrrolidinyl or nethylnorpholinyl, which is optionally substituted by
one to threend@®), WBeersl;n Q2 is independently sel ected from fluorine,

chl orine, hydroxyl, am no, Cl4 al koxy, or one to three fluorine or chlorine
substit ut ed él‘ﬁs"éF%#fISWoO(ﬁHZ arkbxy: R3 is selected from hydrogen,

000, S B by e SR AR 2 A BB e o,
thyl, i L, 3.

Cycl obutyl , ey Lpsiip i (o6l Nl POREGRAR SOl BEMUR BORE ARE: Ol e by

one to threewWiRt@ae is Nadpaéhily SRS fr&%ﬁaﬂg@ﬂj nif?b, @%ﬁalﬁ&l‘f exy alktky,When RS

is hydrogen, R6 to can be connected to form5-6 nenpbered heterocCycl e,
whi ch is optbohal 3 flustidssr dhidrid sQbstAuted €, § alkyhareC hadlk@gn, hydroxyl,

am no, Cl1 alkyl or Cl1 alkoxy. R7 and R8, R and K are ind’ependently

sel ected fromihyldongdennd tvdleageis 2B hgtoupoicamive represémed by | thorsiune aar
chlorine substituted nethyl; nis 0, 1, or 2; Xis selected fromO0, CH2 or
CH R12 is seéiffseansgroupom hydr ogen, phenyl, benzyl, benzofuranyl, or

benzot hi azol yl group, which is optionally substituted by one to three B;
Wher ei n 8. Ascommbapé ctiemed yn skaire St ed its dewmelatddogesion ot fts phamedcyticallyet hoxy
or 1 to 3 fluorine or chlorine substituted nmethyl and nethoxy; pis 1 or 2,

and when 'Qccieﬁtagl’e 2 46 %fé%is%ﬁ{%rsbe represented by the same or different
gr oup. )

Wherein
R' and R* are independently an amino, CN, or methyl and ethyl which is
optionally substituted by one to three Q! group; wherein Q' is independently
selected from halogen, hydroxyl, amino, or methoxy and ethoxy;
R? is methyl, ethyl, cyclopropyl, cyclopropylmethyl, cyclopropylethyl, azetidine,
pyrrolidinyl, piperidinyl, morpholinyl, methylpyrrolidinyl or methylmorpholinyl,
which is optionally substituted by one to three Q% Wherein Q? is independently
selected from fluorine, chlorine, hydroxyl, amino, C;4 alkoxy, or one to three
fluorine or chlorine substituted C,4 alkyl and C;.4 alkoxy;
R? is selected from hydrogen, halogen, or nitro; mis 1, 2 or 3, and when m is 2 or
3, R can be represented by the same or different group;
R’ is selected from hydrogen, methyl, or ethyl;
R’ and R® can be connected to form cyclopropyl, cyclobutyl, cyclopentyl or
cyclohexyl, which is optionally substituted by one to three halogen, hydroxyl,
amino, C;4 alkyl or C,4 alkoxy.
Or When R’ is hydrogen, R® to R® can be connected to form 5-6 membered
heterocycle, which is optionally substituted by a one to three halogen, hydroxyl,
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5. A compound clained in claim4, or its deuterated version or its
pharmaceutically acceptable salt or its stereoi soners: Werein RL and R4
are nethyl and ethyl which is optionally substituted by one to three QL
group; wherein QL is independently selected fromfluorine, chlorine or

met hoxy and ethoxy; R2 is nethyl and ethyl which is optionally substituted

by one to th?‘ﬁﬁoc‘%%%ﬁﬁgﬂ‘?(?lﬁ%ﬁ’@éi ndependently sel ected fromfluorine,

chl ori ne, nethoxy, fluorine or chlorine substituted nmethoxy
and ethoxy; R3 dng REIRCtAMH Rﬂ'omehﬁfae%ﬂemﬂj seleétbd Grork MMy@kdgeq, halogen,tro; m
is 1l 2 or 3, and when mis 2 or 3, can be represented by the sane or

di fferent grmemhyl, [0 ohs tethkecledink oo ohlbyite sdatitutedahetayl; or ethyl; RS and R6
can be connected to form cycl opropyl, cyclobutyl, cyclopentyl or

cycl ohexyl, wid@H,bs20ptionally substituted by one to three fluorine,
chlorine, amno, nmethyl or nethoxy. O when R5 is hydrogen, R6 to R9 can be
connect ed to&léﬁﬁﬁﬁﬁﬁém‘aiﬁgzovﬁ ¢h is optionally substituted by one to

o | nope ROl i St BT b ahdcedtiat ¢
fluorine or chlorine,subst].t hyl ; is. 0O Or~32; i | ect ed
fromo, cH2 &°UBr% tb llg)sol)élgﬁéel@?esg&f&lrt%ﬁq hl;)}'dro g%etr? , &% fenyr ,ng}ﬁ?yi%? 8

Denzof Ur oy | indafPERFOLINAEPHeSh LR, iDL BT piRRGGH 6 PHBSHIdan od by

one to three erein s in el ected from hal ogen, nitro,

met hyl , met hgyyrifeg substifited thétHr dnden&@hoghl ori ne substituted nethyl and
methoxy; pis 1 or 2, and when p is 2, R12 groups can be represented by the

sane or diff priert og2papd vhensp ¢oapBlihgrapsicar dei epresaited by the sams or
deuterated version or its pharnmaceutically acceptable salt or its
st er eoi soner diffeving geiup.

5. A compound claimed in claim 4, or its deuterated version or its pharmaceutically

acceptable salt or its stereoisomers:

Wherein

R! and R* are methyl and ethyl which is optionally substituted by one to three Q!
group; wherein Q' is independently eelected from fluorine, chlorine or methoxy
and ethoxy;

R? is methyl and ethyl which is optionally substituted by one to three Q%
Wherein Q? is independently selected from fluorine, chlorine, methoxy, or one to
three fluorine or chlorine substituted methoxy and ethoxy;

R? is selected from hydrogen, fluorine, chlorine, or nitro; m is 1, 2 or 3, and when
m is 2 or 3, R? can be represented by the same or different group;

R’ is selected from hydrogen, methyl, or ethyl;

R’ and R® can be connected to form cyclopropyl, cyclobutyl, cyclopentyl or
cyclohexyl, which is optionally substituted by one to three fluorine, chlorine,
amino, methyl or methoxy.

Or when R® is hydrogen, R® to R’ can be connected to form pyrrolidine, which is
optionally substituted by one to three fluorine, chlorine, amino, methyl or
methoxy.
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Rl and R4 are nethyl R2 is nmethyl or ethyl R3 is selected fromfluorine,
chlorine, or nitro; mis 1; RO is nethyl; R5 and R6 can be connected to
form cycl opropyl; O when R5 is hydrogen, R6 to R9 can be connected to form
pyrrolidine; R7 and R8, RL and R' are hydrogen; nis 0, or 2; X is selected
fromO, CH2 or CH Rl12 is selected from hydrogen, phenyl, benzyl; pis 1 or

o oup. 7. A RokmShdCcRAPRCRF iRBERFRUESET SR, RArb . HAE) X ey, 1 T

group. 7. A conpoun al med | or r'ston or its
phar maceut i cgl thieedheeiRE 8PLiofd subsfitutddnéth@r €oi soners, and is selected from
the foll ow ng conpounds: 8. A pharmaceutical dosage form conprising a

conpound cl anie@® l,0r2;) aims 1-7, or its deuterated version, its
pharmaceutically acceptable salt or its stereoisoners, characterized in
that the sai ¥ islosleajed from),cOH: e GH; one or nore pharnaceutical carriers. 9.
A nethod of the treatnment hypertension conprising a conpound clainmed in
claims 1-7, Br istsglegiediisomthydragensplsmyl,ibenzyc bepyofispeylser bengothiazslyl

St er eoi soners, s . . . . .
group, which is optionally substituted by one to three Q*; Wherein Q° is

independently selected from halogen, nitro, methyl, methoxy or 1 to 3 fluorine or
chlorine substituted methyl and methoxy;
pis 1 or 2, and when p is 2, R"? groups can be represented by the same or

different group.

6. A compound claimed in claim 5, or its deuterated version or its pharmaceutically
acceptable salt or its stereoisomers:

Wherein

R' and R* are methyl
R? is methyl or ethyl
R’is selected from fluorine, chlorine, or nitro; m is 1;
R’ is methyl;
R’ and R® can be connected to form cyclopropyl;
Or when R’ is hydrogen, R® to R’ can be connected to form pyrrolidine;
R’ and R®, R'® and R" are hydrogen;
nis 0, or 2;
X is selected from O, CH, or CH;
R' is selected from hydrogen, phenyl, benzyl;
pis 1 or 2, and when p is 2, R" groups can be represented by the same or
different group.
7. A compound claimed in claim 6, or its deuterated version or its pharmaceutically

acceptable salt or its stereoisomers, and is selected from the following compounds:
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NO.

R ar
X

o

HyC~

N
H

8. A pharmaceutical dosage form comprising a compound claimed in claims 1-7, or its
deuterated version, its pharmaceutically acceptable salt or its stereoisomers,
characterized in that the said dosage form contains one or more pharmaceutical

carriers.

9. A method of the treatment hypertension comprising a compound claimed in claims

1-7, or its deuterated version, its acceptable salt or its stereoisomers.
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