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NON- STERO DAL ANDROGEN RECEPTOR MODULATORS,

PREPARATI ON PROCESS, PHARVACEUTI CAL COWVPCSI TI ON  AND
USE THEREOF Technical Field 5 The present invention
bel ongs to the pharmaceutical chem stryfield, and

rel ates to non-steroidal androgen receptor nodul ators,

their_ preparation_process, the pharnmaceutical
cofyd -SiIEc)JBR@wAiInMQDcIﬁ@GmEN RECHEREOR MOREdATORS,
receptor nodul ators, and the use of the non-steroidal

PREPORATION PRO CIBSS| RIHAR VA GEPTTONLEOMPESITION
for preventing or/and treating the 10 synptons or

di seases such as prosNg USE‘YIFHEREﬂdF prostate
ep

- cancer, hirsutism severe androgen- endent al opeci a
and acne, etc. Background Art Androgens are a category
of i nportant gonadal steroid hornones in the human

boq¥chhtéX Pleggete the cell differentiation and t
tim—m'cvmg 15 binding to the correspondi ng

specific receptors, theirby participating in many

8;"?%% Ir?%}ﬁglh%ﬁﬂbﬁaﬁelgﬂgg tt<'T) gﬁ% é:)h?igu k c@ﬁtlwfecﬁ%{%ﬁﬁ%ld, and

rgans of na as pros

sem nal vesicle pididyms, etc.), t devel ppnent .
el I poBrseicer ikbERh; oot modiiabTndhBe reparation
generation _of sperps. In both nen and wonen, there .
progess.a e t Bharmaepsiaal o copapoYtigndr eeptatingu dheasnon-steroidal

andr ost erone, androstanedi ol and adrenosterone, etc.
andriogenanzepgen medelatorsopand dhe péy sfotlogimal-stetdielal sandrogen
by binding to the androgen receptors (AR). The

recBptort@loldal stos il Prepatdngd wiedicRa! fo# ﬁt@b@ﬁﬁngfor/and treating the

androgens or their receptors may induce various
. . < el udi o
sy fpBE0EER Hic ESER A igHSRo0 o BRMESHS i B UBIRR irsutis,
steri [ severe andrg&en-dependent .

l.it i
sevirS Barodeme e Alop S St aden eerory
Backgroud Art

Androgens are a category of important gonadal steroid hormones in the
human body. They promote the cell differentiation and t tissue growth by
binding to the corresponding specific receptors, theirby participating in many
crucial physiological functions, such as the formation of genital organs of
male fetus (such as prostate, seminal vesicle, epididymis, etc.), the
development and maintenance of secondary sex character and the generation
of sperms. In both men and women, there are a certain proportion of
androgens, such as androsterone, androstanediol and adrenosterone, efc. The

androgens exert important physiological effects by binding to the androgen
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s influence physical and nental health of patients, as

well as greatly reduce their life quality. Benign

prostatic hyperplasia is a beni gn adenonmat ous

hyperplasia of <cells in the region around prostate

urethra, but is not a cancer. It grows slowy and
reosiplorsn@tRoli Thesretabodichdisopdert andffuhbigohalddisofder of androgens

beni gn prostatic 10 hyperplasia is one of the nost

or EIFRECePtERATRAT indubk i ViRotsSETsB8Ies orPdeR thRefiseRseBfourses,
"invisible killTer" threatening the health of nen. The

O s ShATRLE, RS oL e R,

nmen with 40-79 ar f age, and may re u 0 80%
sevirE aidrigenlenshint Jppecla al asie et nonpiSdishasesrseverely
. odern |ife style, the 15 nunber of benign prostatic
infhigneepphgsigab andementalx paalth gofapatients, ssd as greetly reduce

age has a tendency to be younger. The benign prostatic
thelylifs qhialdiya di sturbs the daily life of patients, and

it is likely to cause many kinds of | atent

conplications, such as acute urine retention, urinary

tract infection, gross hematuria, bladder

di Benidrc lgir@ﬁthti@ahgféﬂﬂasihﬁy ANBRA®S adeAdhat&dlhyperplasia of

failure, 20 etc. inical studiesn the literature

cll L O5 i3k £ SR B g, Bl sowiy

R 5 A 308 o S e B prosic

very high in the Wst and occupjes the first place of

hmerﬁﬁa%a Aalangnahthe anestscomaren dissasesin uynary swgery,cand has
Cancer J. din. 48, 6-29]. Although the incidence of

bequmest an €“‘inxmible ikilléHi nhreéatehimgeth¢ Hasaltin dtheneneThe clinical
with an increase in the agi ng popul ati on, changes of

stafistie hiagriablicHted ahyt, thier Meidéroe 8P behnidh PrE5BfC Ryperplasia is
di agnosi s of this di'sease, the incidence has 5

ab(ﬁir‘g\%@%ﬁfggﬁr%é{ .r{;\%ttllé 3&9;/—\29&%}?@&5’ £68 SanFrh&Y $8hch up to 80%
after the age of 80. With a an increasing pressure of modern life style, the
number of benign prostatic hyperplasia patients expand gradually and the
onset age has a tendency to be younger. The benign prostatic hyperplasia
disturbs the daily life of patients, and it is likely to cause many kinds of latent
complications, such as acute urine retention, urinary tract infection, gross
hematuria, bladder diverticulum, calculus, hydronephrosis and renal failure,

etc. Clinical studies in the literature indicates that dihydrotestosterone in the

patient body is the foremost inducement of benign prostatic hyperplasia.

Prostate cancer is a severe disease of elderly men, the morbidity and

mortality thereof are very high in the West and occupies the first place of
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the ages of patients tend to be younger, especially
anong people who require long-termsitting in work,
such as conputer operators and taxi drivers, etc. The
eti ol ogy studies and clinical therapy practices of
prostatic hyperpl asi a/ prostate cancer have attracted

mads ealsgnantatuneots HrandistS$id, Marrphal,nb@28yt CéalCancendt Glin. 48,
wor |l d-wi de. AR protein is a nenber of the nuclear

6-IHC @Qtﬁtfu%ﬂvﬂ% dftiedee dFPprostdfes AR 1ﬁSCBma is lower than in the
| i'gand-activated transcription factor. As shown in

Wél%,?%lﬁlaﬁn [@E}ea%qn%% a{%ﬁ&t ﬁé%u%%%{ﬁs ?g@%&lm’o%ﬂ dietary
Smi and fd ndl @ﬁ%?ﬁ‘t Q%Ag@é?&@?%ﬁ@hlﬁsﬁ% ﬂl?el‘ln(“dence has

forrrs a corrpl ex wth LBD of AR. and binds to an
eleﬁ(ﬁtﬁdo@éﬁlm 4B rECemteyiears( Mycalorm'le@tjgamonm gave shown that
pronoter region of the AR target gene to exert the

thef ages oD patiéntacteindatiol bg younigehi @pt:t:@l}eaﬂm@%sprlefwho require
target genes, thereby regulating the physiol ogical

loﬂ%fb@‘hi Qftfing! il WAR, SUchSHE- coﬁﬁﬁlﬁ%ﬁ%@e&ﬁoﬁé‘ andPRAG acﬁ‘ivers etc.

target organ forf androgen. 1n the enbryonic period

nd AR di ti of
The; .%ﬁ?@é;”nus 9 B RIS PG AR prosatc
tat ermal cells and to induce generation.of .
hy B Ol BraRals 1 Fangsiot BRKS. ANACIRg: Feie Ry ition in  the
or gans, . androgen pronotes the mtosis and :
phmmqeluacai ingustef warbdtveids. epithelial cells to
mai ntai n t he nor phol ogy and function of the 3 organ
[Wal l er AS, Sharrard RM 2000, J. Ml . Endocrinol.
23‘&33 339-351]. In addition, the androgen also

ireteipr ost at menebér ot the| iecleat ireceptes, sapetfamaly, and
bi osynthesis of |ipids, and control the generation of

TSRS RS0 40 SRR ol Ty L, AR
proté#€has three structural domains: N Terminal Domain (NTD), DNA
Binding Domain (DBD) and Ligand Binding Domain (LBD) [He B,
Kemppainen JA, 1999, J. Biol. Chem. 274(52), 37219-25]. Androgen forms a
complex with LBD of AR, and binds to an Androgen Response Element
(ARE) located in the promoter region of the AR target gene to exert the
function of activating or inhibiting expression of target genes, thereby
regulating the physiological functions of target tissue. Prostate is an important
target organ for androgen. In the embryonic period, androgen binds to AR
distributing in endoderm of urinary sinus to cause phenotype differentiation of
prostate epidermal cells and to induce generation of prostate-specific proteins.

In mature glandular organs, androgen promotes the mitosis and proliferation

of prostate epithelial cells to maintain the morphology and function of the

3




10

15

20

The nechani sm acti on of androgens and AR incl udes a

set of conplicated and precise signal transduction

processes, and the specific binding of androgen to AR

pl ays an indi spensable role. Many AR rel ated diseases

results fromthe inbal ance of the interaction between
organd [ BdleraA§, RhatrarddRd/1; 3000eJ abiel: iddurimadn24(3y 839-351].

or receptor dysfunction. In the individuals suffering

In hdaiid)ahe afide6gee alsoRGAtRS rosiate¥el] tthetabBit aReMifi&s, such
effects through enhancing or inhibiting the activaty

r‘ o .
as BloshRheIS o 5B, thd Topfi3) Whs BT Aon o Brostate-specific
functions has cone a focus of global. effarts.
XSSOl REPES Ri%&éamapcaroa@t%ﬁ%@fﬁ egtigay PSA), and the
.. modul ators can be classified as AR agoni st and AR
likgint agoni st. AR antagoni st is an inportant neans for
treating prostatic hyperpl asia/prostate cancer
(especially for advanced stages), and it
conpetitively binds to AR in the cancerous region,
bl bk s mé¢vhamsmk eactfon aofir amdnogens cands ARd inchidest 2 set of
the effect of androgen on target organs, thereby 20

combpbiparssidagl theceowigndll ttangducteh! procsesasindd th@especific
tunor volume and postponing the di sease course

. o \ 9 i- -
iR ARG 15 AR B OB RREAL e SRS AR, etted
disGiksn S lies b Uhe fbafiics; of f% frls e i betyupepy androgen and
ATodlipl © 16 aasaL: BSERONANIABLHS, rowepiot dhfuatiomnn the
bl ock the binding of androgen to AR [Hong-Chiang, C

individoghs siffetid@ofrobn dhesd\aliseasss,amhedbrines Ushi®e the therapeutic
11173-11177] and overcomne the shortconm ngs of

e drodenammaot Gor oA B SOt i
Ak(agaa%"idarngggagn%ﬁg?gg; fch%%%aﬁe,e RPN A R  odulate AR’s
functions has become a focus of global efforts. According to pharmacological
properties, AR modulators can be classified as AR agonist and AR antagonist.
AR antagonist is an important means for treating prostatic
hyperplasia/prostate cancer (especially for advanced stages), and it
competitively binds to AR in the cancerous region, blocks the uptake of
androgen by cells and inhibits the effect of androgen on target organs, thereby
suppressing the growth of tumor cells, decreasing the tumor volume and
postponing the disease course [Leewansangtong S, 1998, Endocrine-related
Cancer 5, 325-339]. Comparing with other therapies of inhibiting androgen

activities, such as orchiectomy, administration of luteinizing hormone

releasing hormone analogs or testosterone synthetase (for example

4
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etc. At present, the wi dely used androgen antagonists
can be divided into two categories: steroidal and
non- steroi dal. The steroidal drugs include
cyproterone acetate (CPA) and the non-steroidal ones
include flutam de, nilutam de and bical utam de
Sofreduothse) inkthitors QAR antagemistdedn ARckntlegbiniding dfzarelrogen to
hi gh selectivity to AR and do not cause hornone-|ike
ARTHOHE-CHangn€ etinsdhs BN 99bor Frber aist]r ecart o8&, BSA 96,
they are accepted widely'in the clinic. However, all
relal Ll a >8R : :
LTS AT S wer e et shBRkbaREs Ay JRUfo g therapies.
fr varjQus side-effects after admnistration, such ..
In 4ol AR FBERAISh el F IS0 o HONREELe fvat Spmg gomimon diseases,
nausea, vomting, insomia, hypodynam a, headache,
suchn@$ drisutisng peverei andregandlepasicak wdopesia (datdness) and acne,
Second, nonotherapy with anti-androgen to treat
efcpAdgirasent, typevidehs uséhnadragen aatuponistpaandsd divided into two
devel op anti-androgen w thdrawal syndrome (AWS). It

cateBoMBs:a0bicelidal SArf nbhestBfGiMhPUSTHe | MHbidAd BRfys include
| evel s and i ncreased tunmor volune after 20

bR (G 0 LT Tl i
. [D . . . ., 30-36; L
mhﬁﬁnﬁﬁ%{aﬁ) 910% Ot%nmé‘é‘&&aépé’@%ﬁﬂsﬁ%, 7?15]. The o

nol ecul ar nmechani smof AWS5 is still unclear, but it .
is generally considered that, due to gene nutation of
AR in prostate cells, the drugs  which originally have
ARNog-sigkoidah AR a,ntég%tst%%w bighy selectiystyi ta AR"and do not
activity on AR. Therefore, there is an unnet nedical
caugerhorthdme-likR oroahti-hibomone ¢fifects\oal othtee steraid receptors, so they
structures. Disclosure of the Invention Through

are! &ectpied i Widdlhripuehp elinker BRAW S &raadl sitbeeauaBicialy available
structure-activity relationship studies, the preseht

antl- KBRS BIVY By BoBABAs to be resolved. First, patients may suffer

from various side-effects after administration, such as discomfort in the
gastrointestinal tract, nausea, vomiting, insomnia, hypodynamia, headache,
ahxiety, blurred vision and hyposexuality, efc. Second, monotherapy with
anti-androgen to treat prostatic hyperplasia/prostate cancer, patients will
develop anti-androgen withdrawal syndrome (AWS). It shows aquick rise of
the previously inhibited PSA levels and increased tumor volume after
administration for a period of time. Treatment has to cease or other
anti-androgen drugs must be used [Dicker AP, 2003, Lancet Oncol. 4(1),
30-36; Laufer M, Sinibaldi VJ, 1999, Urology 54(4), 745]. The molecular
mechanism of AWS is still unclear, but it is generally considered that, due to

gene mutation of AR in prostate cells, the drugs which originally have AR

5
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optim zed a class of non-steroid al, small nolecule
conpounds which nmay be divided into three series. The
results fromconpetitive receptor binding experinents
indicate that the affinities of representative
conpounds to ARis smaller than 0.2 FIM and in a
anfagonisins edettsomays prydwde hgdRisgervtiviitygen heR . Ihewefdrea there is
| uci ferase reporter gene, the conmpounds exhibit AR
an ahh@etankedidat dedsdid/ férd AR mddulaRt SREl noRe] ERémY&] Rkructures.
novel androgen receptor nodul ators. Therefore, the
obj ect of the present invention is to provide a class
of non-steroi dal androgen receptor regulator conpounds

or DiggogurQMrtﬁ@q%mﬁj#y acceptabl e salts having a

co | owing 15 general formula I.
Anot her object of the present invention is to provide
a preparation process of the said conmpounds of

g ef'ﬁf(ﬁ'l%ﬂ O AR - H&gx- ! ﬁggﬁguf’ bj s%%?l%fngg henR" €S ibsequent

I nvention 1s to provitde ceutica nposi tions

containi.ng th onpaunds of general fornula | or their
st ac iy relelprshpe sepshics s prasent gnvertiors, syRifiesized and
Qbj.ect of the present invention is to provide the use
opigmized a Jaspelines-verqjdraly smalbmealecule compownds which may be
phar maceutically acceptable salts in preparing
divadeld cimesthree peréssenTheg resudtworfromeabimgetiinds ageeptor binding
receptor related synptons or diseases such as

experipeats hdiype' e she affhAtds2be ré@%@ﬁtati'%r&ﬂﬁjgéﬁhds 0 AR is
sever e androgen-dependent al opeci'a or acne, ett. The

s 385 2 SSINEGEI, ST UAOTCIANS cogetnr
Wit?%@} gﬁpﬁr@r%égﬂtgqégn qel‘g:gl,f,‘glgah ?éec%gfm o siUCt ibit o:&Rt ha%tagonistic

activities, with potency indicative of novel androgen receptor modulators.

Therefore, the object of the present invention is to provide a class of
non-steroidal  androgen receptor regulator compounds or their
pharmaceutically acceptable salts having a core structure of the following

general formula I.

Another object of the present invention is to provide a preparation

process of the said compounds of general formula I.

Yet another object of the present invention is to provide pharmaceutical
compositions containing the compounds of general formula I or their

pharmaceutically acceptable salts.
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jt2 X2 R 101 \Werein, X1is N, CH O or S; and

when X1 is O or S, R4 does not exist; X2 is 0, NH or

CHR, wherein Ris H Cl-6 alkyl, CF3, aromatic ring or
aromati c heterocyclic ring; Each of Rl and R2 is H,

Cl-6 al kyl, benzyl, hal ogen, OR SR NR2, NO2, 15 CN,
CF3ThedoRhee@¥i2ct 6OR presésPRnvehaosi g tohprolalié nhé e of the
of Ris the same as the above; Each of R3 and R4 is

compduhds ot %é’ﬁerap%ﬁ%gla €1 thenC M&e&%ﬂ%ﬁdgﬁ%‘tﬂg salts in

substituted by R7, or R9, aromaticC ring _
prﬁ#ﬁ?@%%ﬁ(ﬁﬁ%ﬁ%ﬁ}%@?@ﬁﬁpg?@%r 1?5& 4 g()ggé{g{g%gféc'eﬁtor related

CHR) n, erein nis an integer of 1-3, and the . .
SY%‘@F‘P&%QI‘%S%@S% Such HaPEostRIC By Peralasiso pEostaiaeancer irsutism,
Cl-18 al kyl, benzyl, halogen, OR SR NRZ2, N2, CN
seerg andgsgdn-eependentalopeciamonntne,atbst i t ut ed by R7, R8
and RO, aromatic ring optionally substituted by R7,
R8 and R9, or aromatic heterocyclic ring optionally
substituted by R7, R8 and RAi wherein the definition

of TRe i son4sécrosdate aasrogen akowptoromddulatdng f osmpbusdd or their
ring wwth R3; 10 R6 is H, Cl1-18 al kyl, benzyl,

héghgganically aSRpthble AP @Ft? SRt Gnbi
P opt i ona}cla??s%bstﬂtut e%l byplr?(%;ﬁd%S nglh%gl or glrlg?rlg%?% have the

' Is ' pstituted by R7, R8
St Y Lo Lo A8 Rt IR 8K 1 &' Fhe ™ same as
the above; Werein each of R7, R8 and RO is H, Cl1-18
al kyl, benzyl, hal ogen, OR

Rs e

Rio R3 \
Ry XP X2
g Rg Ry-._.-7

Ry

Wherein, X; is N, CH, O or S; and when X, is O or S, R4 does not exist;

X, is O, NH or CHR, wherein R is H, C1-6 alkyl, CF;, aromatic ring or

aromatic heterocyclic ring;

Each of Rjand R; is H, C1~6 alkyl, benzyl, halogen, OR, SR, NR,, NO,,
CN, CF;, COOR, CONR;, CONHR or COR, wherein the definition of R is

the same as the above;

Each of R3 and R4 is H, C1~6 alkyl, benzyl, C3-7 cycloalkyl optionally
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15 SR, NR2, N2, CN, CF3, COOR, CONR2, CONHR or COR,

wherein the defmtion of Ris the sane as the above;

and R10 is C=O CHOH or CH=. According to the

definition of RO when XI is N, the conmpounds of the

present invention are the followng three series: 8 O
sulRSitoetRbyRR; NRg dR Ry,~arsméatit Bhg2option sbBsttutéd Hy2R;, Rg or

RR RS RA>RZRR A R RR Rt (~) (2) (3) The
Ro¢ @Fpmitis heterdeyeria! rihgr Bptisnhllp’ Qb IR PIRS R R

9| nventi on, per ef gr e{bllill gt B?sfarl\ll glgmlbési&%t:‘%/ gzglbs I-?e(g(iIZ % O

i:st.: . t 2 f .

(CTR T LeA it O BIG SR Sl W7 allinflipf Ry, phe same

hiral carbon exists in the nolecular, the conpounds
as fli,nbQy

frted by general fornula | of the present

i nvention are racem c or optical active conpound.

When XI is N, the conpounds of general formula I

pr viﬁgeﬁ@bq)f the .10 present_invention can be prepared
I

bukidh glievle bsnaybsbalogemn PR, SR, NRpalN&ds, doN, CF;,
process 1, which includes the foll ow ng steps:
C3A¢ ecypoabiorle ogeioinatlyi wabstiartedaby cRa) dRhyalrl Ro,f atdmatic ring
al dehyde, and
optionally substituted by R;, Rg and Re, or aromatic heterocyclic ring
optionally substituted by R;, Rg and Ry, wherein the definition of R is the

same as the above; or Rs can form fused ring with R3;

Re is H, C1-18 alkyl, benzyl, halogen, OR, SR, NR,, NO,, CN, CF;,
aromatic ring optionally substituted by R, Rg and Ry, or aromatic heterocyclic
ring optionally substituted by R, Rg and Ry, wherein the definition of R is the

same as the above;

Wherein each of R;, Rg and Ry is H, C1-18 alkyl, benzyl, halogen, OR,
SR, NR,, NO,, CN, CF;, COOR, CONR,;, CONHR or COR, wherein the

definition of R is the same as the above; and

Ry is C=0, CHOH or CH=.

According to the definition of R;o, when X; is N, the compounds of the

present invention are the following three series:
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organi c am ne were used as starting materials to
conduct Mannich reaction in the presence of polar
sol vent (such as ethanol, nethanol, isopropanol, etc.)
15 and a catal ytic amount of concentrated hydrochloric
acid to obtain a Mannich al kali hydrochl oride, which
was neutraljzed with a suita?l quantity of base 0

ch b\se (1) In obt i_ned Manni ch base, a=s,
oUp et &}iai{al NP X,
i on %wﬁw Ras ey R / HB 4 ot Ry
redaction (such as NaB Li ATH4i etc.) to obtain the

conmpoipnd (2); the corrpouer (2) was dehydrat e8+ under

acid catgfyytic condiction (unger catalysis of (3

sul furic acid, para-toluenesulfonic acid, etc; wth

benzene or toluene as s solvent; reflux reaction) to

obtain the conmpound (3); and the reaction flowis

shbhe acsnpouhdswef generalsfdriniba FpRSdded -byHiet pXseR? invention,

\ NRAXZ R 1 (1) OHR5 Rs [H NR3 X -HO\, Rs R3 2
prdf@ebly X; IsNRR} 8 CRO,eR4Rs ) XB1d6& not exist; the structure

formula of the compounds is as follows:

When chiral carbon exists in the molecular, the compounds represented
by general formula I of the present invention are racemic or optical active

compound.

When X is N, the compounds of general formula I provided by the

present invention can be prepared by the following two processes, wherein:
Preparation process 1, which includes the following steps:

Acetophenone derivatives, aromatic aldehyde or fatty aldehyde, and
organic amine were used as starting materials to conduct Mannich reaction in
the presence of polar solvent (such as ethanol, methanol, isopropanol, etc.)
and a catalytic amount of concentrated hydrochloric acid to obtain a Mannich
alkali hydrochloride, which was neutralized with a suitable quantity of base

to obtain Mannich base (1); In the obtained Mannich base, the carbonyl group
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wherein the definitions of X2, Rl, R2, R3, R4, R5 and
R6 are the sanme as the above. 10 Preparati on process
2, which includes the follow ng steps: Acetophenone
derivatives, aronmatic al dehyde or fatty al dehyde,
organic primary am ne/ secondary am ne were used as
wast mduiced batcatalytis, hpdbdemation @xicth as Radries! Ni/H,) or chemical
condi ction (such as sulfuric acid, hydrochloric acid,
reditiort ¢swenesUNBHLE dGiAdH,, e Ja obiiar gl 88mpR#du(2); the
al cohol ate, etc.), the 15 acetophenone derivative was

cof AR ot B BSRER TR I EIMA Chp o (omdercataysi

£CO ound,.& hen under tsgﬁ act i QH of .cat.%lt%ti c anount

of sulire, pPid, parastodiiens Qi C MG a ¥ c:atiaith sRZene it Igdpene as
with the organic primary am ne/ secondary amne to

solygnti refluxereactiond tpcabtain the compivmd 6¥)ylandnthecraaptiondflow is
(1), the carbonyl group was reduced by catalytic

shdwdrasgfeblmwsn or chemical reduction to obtain the
conpound (2); the conpound (2) was dehydrated under
acid catalytic condiction to obtain the conpound (3).
OOR R3'y' HNR4 X2 R2Z + RRCHOiIi R\ Rs R R O

R5 OHR5 \|[NNR3" [H R3--., R2'R4 --1 Rs X2 RRO6 B4
X2 - R3T

R Ilie + R,CHO +HNI§2 X, — R, , R, N\R4 }(2

R, |
Ri (1
OH R,
|H| A ARy _
——> R, Q ! N‘R4 3(2 H,0 R
. . -
R,

2) Ri (3)

wherein the definitions of X;, Ry, Ry, Rs, Ry, Rs and Ry are the same as

the above.
Preparation process 2, which includes the following steps:

Acetophenone derivatives, aromatic aldehyde or fatty aldehyde, organic
primary amine/secondary amine were used as starting materials, and in an
acid or alkali condiction (such as sulfuric acid, hydrochloric acid,
para-toluenesulfonic acid, inorganic hydroxide, sodium alcoholate, etc.), the
acetophenone derivative was condensed with the aromatic aldehyde or fatty
aldehyde to produce o,f-unsaturated carbonyl compound, then under the
action of catalytic amount of alkali, was subjected to Michael addition

reaction with the organic primary amine/secondary amine to obtain the

10




RS . R (1) R (2) RS - RO\ NR3 X N R _Q R 5
(3) The conpounds of general formula | of the present
i nvention can be reacted with any suitable acid by
common salifiable nethods chemcally to obtain
pharmaceutically acceptable salts thereof. For

comyanpide( 1) e tharesudtdnt canspowmad §hYithe @attsonydygoupswas reduced
hydrochl oric acid, hydrobrom c acid, nitric acid, 10

by%dtﬁl%icch?&*@enﬁﬁgﬁﬁhoéh&nﬁ&dl Q‘e&ﬁ@tmn 06 Ythin Bl ébmpound (2);
such as formc acid, acetic acid, propionic acid

LSS U DAL By GURBR g to ot

aC| d s net hyl suI fom c acid, ethylsulfonic acid
p W@h@& fonic acid, such as benzenesul fonic acid,
para tol ugnesul fonic acid etc. The pharnmaceuti cal

conposi tipn provided by the present inventirgn HN,Ré“
conp e or nore therapeutical ive daﬁe

oRR2 unds of geosoal —fargul g,! thelr -
phar uti ¢al |y acceptabl e sal ts meBs further

conpri s&, one or nore pharmaceuti cal | ¥( accept abl e
carriers or excipients. 5 The ideal oportion of
phar maceuti cal conposition provided by the present
invention is that, the conpounds of general fornula I

or s cal | y acceptable salts thé?rféoRs as
activ Feacgount {gr] 50% 99 _the. Rotal
weRg he !r est "Raccdunt 0 Rrprlk ' “Rfhé2
conpo S olRegeneraI formula | or th

pharmaceptically 10 acceptable salts gﬁve AR
ant agoni sti €Dactivity, thus can be used to @repare

The compounds of general formula I of the present invention can be
reacted with any suitable acid by common salifiable methods chemically to
obtain pharmaceutically acceptable salts thereof. For example, the said acid
is inorganic acid, such as hydrochloric acid, hydrobromic acid, nitric acid,
sulfuric acid, phosphoric acid etc.; organic acid, such as formic acid, acetic
acid, propionic acid, benzoic acid, maleic acid, fumaric acid, succinic acid,
tartaric acid, citric acid etc.; alkylsulfonic acid, such as methylsulfonic acid,
ethylsulfonic acid etc.; arylsulfonic acid, such as benzenesulfonic acid,

para-toluenesulfonic acid etc.

11
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non- steroi dal nedicines to prevent and/or treat

synptons or di seases such as prostatic hyperpl asi a,
prostate cancer, hirsutism severe androgen-dependent

al opecia or acne, etc. Description of the Drawi ngs 15
Figure 1 is a schematic diagramillustrating the three

st Thet phatmdoeafical coinpddifivat prrovideidgye thes pesvent hivention

conpari sion of the activities of conmpound 032 and
coRiptRley totid @erriote VRérd uﬁ@ﬁll?%ffécﬂ\feaﬂ'ésfeeéf @@mgbhﬁds of general
r eport er gene. Di hydr ot est 0st erone I nd

for?ﬂﬁ“ o ifPhatifabaiesg) nﬁcc"%téﬁlg s"eﬂfsﬁ sﬁﬁaﬁgxfﬁﬁflgra?gmprlse
Eescencl_g 1 uced DHT i.ndi cates. the
Onsmaem bR ety Scdret AIgiABTIRES BRCXripicen
receptor. Figure 3 exhibits the effect of conpound
32 d bi cal.ut anj.d on LNGCaP, cell pr.aliferation
ni0EoReB) TRIPOTHALPE ST SasRUeth comBUGABobiRYIdcd by the
MAN6032 has certal n inhibitoty effects on LNCaP cel |
prosent | 1Ryentiaz 43 i thatat dae bgompoundse of5genetale formula 1 or
thereof is 2.28 M Figure 4 and Figure 5 show
phamespenttioadlyy atbeptable shltofthersufoan d,actiW\Y/ﬁﬁﬁPoﬁﬁﬂlts account for
bi cal utam de on wet weight and dry wei ght of prostate

50%199 %6 Nidle tb@ﬁ'&é%ﬂt' HRURST 5&96%1&3 ﬂa%ﬂofé"f 50%.

suppl enented with drogen. 10 Cas s significant
inhibitory effects on the growth of prostate and

seTheal s enoys testo
and coﬁggm@ﬂmgg%bg?%gl %g&’é@?t gl anrl r;[ﬁé%] f‘%l?cfrﬁ{h"ceuucally

f sues under
sc A58, 80 1R Dl OGRS S fp prpar
non-steroidal medicines to prevent and/or treat symptoms or diseases such as

prostatic hyperplasia, prostate cancer, hirsutism, severe androgen-dependent

alopecia or acne, efc.

Description of the Drawings

Figure 1 is a schematic diagram illustrating the three structural domains

of AR protein.

Figure 2 shows the comparision of the activities of compound
MWW6032 and bicalutamide in MDA-MB-453 cells transfected with reporter
gene. Dihydrotestosterone (DHT) induces the expression of luciferase in cells

so as to increase the chemiluminescence count, and decline in

12
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15 The present invention is described in detail in the
followng parts, but it is not to be |[imted thereto.
Definition Unless otherw se defined, the technica
and scientific terns used in the present invention
have the same nmeani ngs according to the general 20
chemnpmeinessémre imdudeel byl B¥HERtintraey dad ahialohisti leffete of the
pat ent s, applications 13 | ai d- open applications, and
coRipdRihdribhh@rddee ggnsequences fromgene |libraries
and ot her dat abases ntioned herein are entirely
i ncorporated by references. If the definitions
interpreted in the present section are contrary to or

BhC eg&g %Ehé %?fe@?fdﬂdﬂlgaﬁnﬂ 'MW@O?@ aéld blcalutamlde

ref e patents, I catlons
R AT T VT S S
cob B THERL B3, kb s ot s, LA ot

or "one" refers to "at |east one" or "one or nore". As
pralferatien stimulated By DHTathe IGyperlpe dséradf ieP & pr t he

benign 10 adenomatoi d hyperpl asia of prostate around

the urethra which may cause different |evels of

bl adder outfl ow obstructive di seases or synptons, also

caFigente " Yeandn Higost & | shdwpeedpeepivgly the eshadt hef ecdmpound

the "prostate cancer" refers to the conmon nmali gnant

MWowe03ef aﬁ@'b‘fcaﬁﬁfﬁlﬁﬁie 6M5\5\/%mwé'[ghf‘ 'a}iﬁtd}%' weight of prostate and

adenocar ci nonm. used her hirs

o R e
Cob e PRl T o A B e and

distributed in android type, for exarrple t he
sempiiahoveniste ostinhilated by exogenous testosterone, and compound

MWW6032 displays certain inhibitory action on the growth of the above

tissues under testosterone stimulation.

Best Mode of the Invention

The present invention is described in detail in the following parts, but it

1s not to be limited thereto.

Definition

Unless otherwise defined, the technical and scientific terms used in the
present invention have the same meanings according to the general

comprehension in the relevant technical field. All the patents, applications,

13
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dense and dark eyebrow, pubic hair grow ng to abdonen
or even to unbilical 20 part. 14 As used herein, the
"severe androgen-dependent al opecia"” refers to the
severe al opeci a seborrheica, also called mal e type
al opecia. As used herein, the "acne" refers to the

laigiopese eppdiwasionlsy caric othet | pubhcatoons \emde lsefjuenoentfrgm gene
appears on face or chest-back, and may 5 appear as

libtAtded aBHOBthe? UddtaBasRCRRNtRARM BerditiSir! @ntuteWQh@bﬂ)orated by
and cyst, etc., also called youth acne.

refg?%t{:c%gt [ g}edﬂéﬁmﬁ(%s gn%gﬁg?é’d‘ﬂl ;tﬁ’é g}%s%?xtt sggtlfiﬁ V%‘Q qontrary to

sease use Inre ose

can suf .ate or.allevi at
or gAaittslent Ei,thhtestbling retids br ieleteieedaby, the patents
Th| s.dose y be 10 adm_nistered in single dose, also
plcainasi ki na8pphigntigns.o andt pthesppu 1|1@at1¢@g|amdn sequences
ThIS dose may cure diseases, or typically is
froau rgemies libramied andaothdrodatabasée referpidoby. thEhereseme apatent, the
admnistration for aneliorating synptons may be

defigRitat il Wenitaesd h@ﬂ@é Breschb 868@seHid Saktidaccept abl e

salts, esters or other is derivatives” include any
salts, esters or derivatives which may be prepared
easily by a person skilled in the art with known

PrASSARA N OT:YE‘Fn COMRUER’ d&g LisugdAn gtfg&%ﬂ%ﬁd‘&t%r fiftite”.

be applied to animal s an umans wt any toxic
effect. The conpounds have drug activities, or are
prodrugs. As used herein, treat nmeans the

a | | (0] I .

dlnééag%sgaa%r&h % f‘}n an &nggggﬁweat f&gﬁi to the benign
adé%ﬁ%ea nhyp]eelﬁgqtgrﬂéé)rog@?gp a%glqg tfe tui']gt artevst’fleucth may cause
different levels of bladder outflow obstructive diseases or symptoms, also

called “benign prostatic hypertrophy”.

As used herein, the “prostate cancer” refers to the common malignant

tumor of male genital system, mainly the adenocarcinoma.

As used herein, the “hirsutism” refers to the female hirsute symptoms
resulted from the diseases of androgen secretion increasing. That is to say,
much long, thick and dark hairs erupt in the parts where hairs should not grow,
or hairs are distributed in android type, for example, the phenomenon of thick,
dense and dark eyebrow, pubic hair growing to abdomen or even to umbilical

part.

14
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As used herein, "aneliorating"” the synptons of certain
specific disease by admnistrating certain specific
pharmaceuti cal conposition neans any alleviation,

regardl ess of permanent, tenporary, chronic or

tenporal, may be attributed to or associated with the
addisnisad hetein, de fseversnpodiogeardepenient sdopéEairafers to the
"substantially pure" neans sufficiently uniform and

severpurlopyciaasbostheien, ddt¢ehHdd tyalettgpd alshaial yti cal
nmet hods used by a person skilled in the art for

evaluating purity. The said standard anal yti cal
nmet hods include, for exanple, thin |ayer

cha@Maisedr apit¥id, Tk, “@ehe®! ?g%ﬁ%pst&;)ﬁ% Spi&@@oe@e@ﬂs chronic

performance |iquid chromatogr g
nfhAIE Whilh: RedlpliSceRRds, b°GHS RE' Hindriack, and may

such nzyme activity and bioactivity, can not be
apReqtersaed e s ucheas adnss papble, ristille; Aihergle ang gaist, etc., also

The nmet hods for purifying conpounds to prepare
Cali%(bﬁ’@uﬂ”x&%n@-y chem cal pure conpounds are well known

by a person skilled in the art. However,

substantially chem cal pure conpounds may be 15

m xture of stereoisomers or isoners. In this case,

f ufhe &efiestivei desel’dior ragomipoundafoe ttdutirgpeeitiincspecific disease

activity of the conpounds. As used herein, "prodrug"

usdehergintref@scionp Aoyd WHGH cah eidficieht YthelioMteCBr A¥viate to
be netabolized or converted into a bidlogically,

soREBE Sohblon s FHARRUETH A0 RIS PEIR ghS may be

ad Bt Pl Aose iy B gRrami gL APEordoe doca Hhprapeutic
prodrug, may be designed as a precursor which alters

regﬂm@nne%btﬁold%estfﬁ%ﬂ cuke afiseasess poit ttapiasdly psopdmintstered to
so as to mask the side effect or toxicity, inprove the

amehstateofthdr sympiténes. &lher repdmr admaindstisionst ifos. afrt®rating
a pharmaceutically active conmpound is

symptoms may be needed.

As used herein, “pharmaceutically acceptable salts, esters or other
derivatives” include any salts, esters or derivatives which may be prepared
easily by a person skilled in the art with known processs. The compounds
derived and produced thus can be applied to animals and humans without any

toxic effect. The compounds have drug activities, or are prodrugs.

As used herein, “treat” means the amelioration or other beneficial change
of diseases and symptoms in any mode. “Treat” also includes the use of the

compounds of the present invention in medicines.
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known, a person skilled in the art can design the

prodrug of the conpound by the know edge of

phar macoki neti cs and drug netabolismin vivo [ See

Medi ci nal Chemistry A Biochem cal Approach, Oxford

University Press, New s York, 1985, pages 388-392].

ThAst esed %sm:m; 8amednlolr§!tlng’émhe symptofns of certsimspevific disease
may have sone change in the context according to the

byC adnpriaisensingn cettadn Pgyedfic SghatRacdutical heompbsitfor Ii'ﬁeans any
el evant techni que, and generally has a saneness of

allgﬁf’#fggzse‘g%gﬁégisf%%h%ﬂag%at S5 A, REFEOESEEEN, may o
atpERRERL bl AsostiRAGEhaRE AfniiFigefef S eliuepinposition "

oi nt ment, agueous, nonaqueous or any conbi nation

ther eof " Conbi nati on" used herein neans any

|nat nof tyvo or nor 15 The ter ]
RS, Rerdiny ' PSR dnieal ican o i e miform, and
cats cattles, pisg, rodents, etc. Experienced
impypite eentat behdetested hitestandard anedytichlemetinydscusédsby a person

suited to and would like to be treated and prevented
skifled irhéhe asteﬁaeevaduaangmm@y CHus edid ktanclapdmanl yaitddmethods

functional disorder o ndrogen and/ or andr ogen

indl@EEPTSY ex S aﬁnﬁrl% Ef‘tdh%fg%é‘?g%% pgl“ Iaéﬁ,[ %'i@étfo&ohoresm

cancer hirs |sm severe an opeC|

o P TSP S, o

tent with th
alSGUBRE0T MY OREatheledohyuFaL AEerBISSEh EhetcTigieond riha skbstance,

published by | UPAC I1UB comnmttee, unless specially
sualefasnedzyBeFachivitat iand hrohadbatgecan not be altered even if the

substance is further purified. The methods for purifying compounds to
prepare substantially chemical pure compounds are well known by a person
skilled in the art. However, substantially chemical pure compounds may be
mixture of stereoisomers or isomers. In this case, further purification may

increase the specific activity of the compounds.

As used herein, “prodrug” refers to a compound administered in vivo,
which may be metabolized or converted into a biologically, pharmaceutically
or therapeutically active form. In order to produce a prodrug, the
pharmaceutically active compound will be modified so as to the active
compound is generated through a metabolic process. The prodrug may be
designed as a precursor which alters the metabolic stability or transportation

properties, so as to mask the side effect or toxicity, improve the taste of drug
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According to the present invention, the conpounds of
the present invention can be used alone or in
conmbi nation with other nedicines, carriers or
exci pients and may be fornul ated as preparations for
any suitable adm nistration routes, such as
or ialter actheir t charactejristics ofOnexulac pharreacesuticylbe tictive ddmpound is
i ntravenous injection, intramuscular injection,

kndwan adesrizeh skilled ih @he a8f 8in desidrogrl priFBioTithaidodipound by
The present nethod may use an injection preparation,
Whishw b 1,0 i fior f sl 0 '
thearrpoul e £ s)ga ?ﬂa%%tblﬂf ogiedgc%rﬁ]tdaidrﬁég ggé(}ggbl\?vlslﬂh%ﬁ vivo [See
buf f er;. ~,The. prepagat i on .may .adopt t f gl l.owi ng.
Ml iR ket 4Bpttach, OsordmiRbi iRty Press, New
o}éei c_or agqueous is_nedium The preparation nay
Yogknl 385 Pasesd 833941+ eagent s, such as suspendi ng
agent, stabilizer and/or dispersing agent. In
addition, the active conponents in the form of powder
rm% constitute a dosage formw th suitable carriers,
st Ehe | termy FsiglestantiedyWvasaame cor amniferns eirvemitar hogalhave some
adm nistration of the present invention may adopt

chdrggomin glet copastteaccrdine b thé rcvnspiehekiopadbt A %é’t@oﬁfskilled in
cream The pharnmaceutical conpositions and nethods for

theagHroTitRE At gét%%‘lilllidilnﬁ‘et,eagﬂf %%&%ﬂ@ft hdd¥ § 'eﬂ@sﬁ&%’ eelgleggt 70%,

refer to, but n the“contents repor

ol 3081 p LS 133 proertly o

5,35&5, 102. The dose for treatnent or prevention nmay be
lea§h 99 %y depending on a severity of disease condition
and the admnistration route. And the dose and 5
frequency of admnistration is different according to
the age, body weight, health status and individual )
r e“s(ia@ﬁmltmn’busmghemlnlrﬁfers taenysmaxture.owbiclpoiayt el solution,
out (the physician also should know) that,
suspension, liquid, powder, ointment, aqueous, nonaqueous or any

combination thereof.
“Combination” used herein means any combination of two or more.

The term “subject” used herein includes humans and animals, such as
dogs, cats, cattles, pisg, rodents, etc. Experienced implementer should
understand that the subject is suited to and would like to be treated and
prevented for the diseases or symptoms caused or accompanied by functional
disorder of androgen and/or androgen receptor, such as prostatic hyperplasia,

prostate cancer, hirsutism, severe androgen-dependent alopecia and acne, efc.
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t he therapeutic dose nust be term nated, discontinued

or decreased according to toxicity and side-effect.

On the contrary, if the clinical response is not 10

obvi ous (excluding toxicity and side-effects), the

doctor should appropriately adjust the therapeutic

r ediheeabbyeviationasofgutheprivaeiveAgroaps,t ainhimo acids and other
adm ni stration routes can be adopted. The dosage forns

cohippduifi’s twdeldet heredz eRge, cbﬁé‘i@te&ﬁa@@l’cﬁaﬁﬁé” %eneral well-known
di spersion, suspension, solution, capsule, | m and

abfg%@ryﬁ%ﬁéiaé’g? éﬂ%ﬁ?e% {HlC- bl%%hé{}lleéla‘?&%m sl%ﬁ?on tBBblished by

resent 1 nven

[ ion W.th ot re can be precisely
Itﬁﬁggﬂiaﬁfﬁnwmﬁ €€y WF?%gEeg?J>%%§§5ﬁk such as
(3-cyclodextrin and
2-hydroxy| propyl - (3-cycl odextrin, according to comon
phar maceyt i cal i_.xi ng techni que. According to
ormulation anddosageent . common carriers, 20 or
special carriers for local or parenteral route can be
used. Simlar drug nedia, such as water, ethylene
alcohol, oil, buffer, sugar, reservatlve
i pssordingette . theni presente mEENtiRRothe byommlmeiss@tf the present
skllled in the art, can be wused to prepare parentera
invcerg Bge cdm besysel aloresot fie conmipipativhowithodther mhedicemesy carriers
injection or perfusion. The exanples of such

or pé‘icﬁ%eﬁﬁ@' angORRAS1 bé Oftsrmhiliakdtd eas g&&%gﬁf’itlddsm fogd ah? suitable

V) of dextroglucose, nornal ['1ne or other

t
ad%?éfé‘g‘ﬁ?%ﬁ oo St &f gﬁﬁfaféévﬁﬂ%cﬁﬁ%ﬁ%f? S, igection
ar atJ ons, can be ni.st er ed throu h i nt ravenous
int eh‘f oI EHoRy H%%‘BP@CV I d0RAtinTe %?HSC%PE%‘ 1injgetiqq, oral or
2000 nlL. The anmpunt of dilution varies depending on
locahardmaindstratiore The peesethimethos sy use e ipjestient preparation,
invention also provides a kit to inplenment the
whitlermpgubé cadministered in a form of single dose in ampoule or in a

multi-dose container added with buffer. The preparation may adopt the
following forms, such as suspension, solution, or emulsion in oleic or aqueous
medium. The preparation may contain formulating reagents, such as
suspending agent, stabilizer and/or dispersing agent. In addition, the active
components in the form of powder may constitute a dosage form with suitable
carriers, sterile pyrogen-free water or other solvents. Local administration of
the present invention may adopt foam, gel, paste, ointment, transdermal patch

or créam.

The pharmaceutical compositions and methods for administration used in

the present invention may refer to, but not limited to, the contents reported by
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reginmen. In the kit, effective dose of the conmpound of
the present invention is conprised, alone or in
conmbi nation with other reagents, in pharnaceutically
acceptable formin one or nore containers. The
preferable nedicine forns are the conbination with

thest &fS | pasaits na@Noslex$ 78¢, Lshse6 IOABO DB ; b6{ 74l 881; 5,886,039;
solution 15 or other pharnmaceutically acceptable

5,9341‘%868961258;'3?14B1%@5‘,6@6,1302‘.“ ive, the conpositions
may be |yophilized or dried. In such case, the kit

contains optionally one pharmaceutically acceptable
solution, preferable sterile solution in one

co [ ta,.f 0 ' : r .
Sl B8 fBr QM ROGP IRV Enidh, May’ Be FARIN Whelding on o
utical l cept apl,e sql utions. are 20 ,sali,ne

seRlfy PR A1eraC e PAGR A e BRmpish At Sppsfn it U dose and

enmbodi nent,, the kit of th% present invention further .
fregyppey sels adpuaiteation &y diHgeentpacegasding yo ghekagpedody weight,

sterile form for injecting the 20 conposition and/or
hepléle stejusl aaddadovidpabirespoasés bf patientst i onal |y conpri se

a specification for doctors or patients. Next, the

present invention is further explained in conbination

wWth specific exanples, but they do not I[imt the

pr EsBniedeassant tobe pointedue (thdphysiviahedss shbulkt Rhew) that,
nyl - 3-(4-chlo roa nilino)-1-(4-nmethyl phenyl)-1-acetone

AR Bl d e Y M gy St
to %ﬁf&w " SRR B] e Sgﬁ{r'a%q fohld &1infdd erres})ggse is not

obvious (excluding toxicity and side-effects), the doctor should appropriately

adjust the therapeutic regimen by increasing the dose.

Any suitable administration routes can be adopted. The dosage forms
include tablet, lozenge, bean shape capsule, dispersion, suspension, solution,

capsule, film and the analogs thereof, efc.

In practical use, the compounds of the present invention, alone or in
combination with other preparations, can be precisely mixed with drug
carriers or excipents, such as B-cyclodextrin and
2-hydroxyl-propyl-B-cyclodextrin, according to common pharmaceutical
mixing technique. According to administration requirement, common carriers,
or special carriers for local or parenteral route can be used. Similar drug

media, such as water, ethylene alcohol, oil, buffer, sugar, preservative,
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m xture was stirred for 10 mnutes at room
tenperature, 13.42 g (0.1 nol) of 4-nmethyl

acet ophenone and catal yti ¢ amount of concentrated
hydrochloric acid were added thereinto, then the
reacti on was conducted for 20 hours while stirring at

liposome, enpewhich are Af¢lérkrioven tsathd persodsskitled!iat #@, art, can be
the reaction 15 solution was cool ed overni ght, the

uséEPR Prepafol eﬁ?éraf'ﬂéiageeofo%‘g eds thé hcmalggsmons of

absol uteal co The resdltant solid was suspen

. of . I ti ed for hour.s at

intfabltins? infecligrd! 60" Derfibton.' ThE ekddet ofe: ﬁu:hf Paenteral
sat ur.at ed. to basic. The t| C i nue or

compe§ifons idude, bt Bat ﬁﬁmd FQargt/‘bM%d)ftqu‘éﬂfqg lpgpse, normal
cake was washed with snall ampunt 21 of absolute

saline sioptheThgolotione. Jriwd tietal vésser of rthst edhppaddsi of thdepresent
m xed solvent of al cohol/water (volunme ratio 1:1) to

invebitRin) 2%ofd or ofin NewghBinek st aW1than&h%Pe ﬂ%ﬁéﬁt%@% can be
73. 2% np 152-154 11; ' HNMR ( CDC13)

adﬂnﬁls?er@é th% Ag% an%reﬁ%ggﬁ%z}_rlﬂg&ﬁ}jh %%A&R@)H}J e g\gcﬂume of
ﬁ'ngT.} iom‘(iﬂ—? %960% M (f2 @%‘r{% Wneé&,pﬁ%gﬂg opdhe total

synthesi s .of 10
dogﬁ/ gﬁ)?ﬂn@n{&te’iﬁdonoam l i no) - 1- (4- met hyl phenyl ) - 1- acet o
ne O\ \ Br g CH3\ 10.60 g (0.1 nol) . of
benzal dehyde, 17.20 g (0.1 nol) of 4-bronoaniline,
150 nmL of absol ute al cohol were added into a reaction
bol he repgnteinviemgion also provides a kit to implement the therapeutic

regimen. In the kit, effective dose of the compound of the present invention is
comprised, alone or in combination with other reagents, in pharmaceutically
acceptable form in one or more containers. The preferable medicine forms are
the combination with sterile saline, dextroglucose solution, buffered solution
or other pharmaceutically acceptable sterile liquids. As an- alternative, the
compositions may be lyophilized or dried. In such case, the kit contains
optionally one pharmaceutically acceptable solution, preferable sterile
solution in one container to form a composite, so as to recompose a solution
for the object of injection. Typical pharmaceutically acceptable solutions are

saline solution and dextroglucose solution.

In another embodiment, the kit of the present invention further comprises

needle or syringe, preferably packaged in sterile form, for injecting the
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m xture was stirred for 10 mnutes at room
tenperature, 13.42 g (0.1 nol) of is 4-nethyl
acet ophenone and catal yti ¢ amount of concentrated
hydrochloric acid were added thereinto, then the
reacti on was conducted for 24 hours while stirring at
compmsiti empadairupack afeideal cohel padc Therkitvasayc opribantg,comprise a
the reaction solution was cool ed overnight, the
spédfiehAbAdos Aot tbremsy fddtlddiat ed and washed with _
absol ute al cohol. The resultant solid was suspended in
180 nmL of 95% 20 al cohol and stirred for 1.5 hours at
roomtenperature. The solution was neutralized with

L R R A S i
.6qhal. . Th duct. : :
B Ramplas: G HesFISRODiohR ths BFhEIYRITARL o 1. 1)

to obtain 28.04 g of needle crystal and the yield was
71.1% np 147-14911; 1HNMR (CDC13): 7.79 (2H, d, J
=8. , Ar-H)y, 5 7.127.42 (7H, in, Ar-H), 6.79 (2H,
EXG,‘“BZ"EE.le, Ar-H), 6.42 (2H,d, J =8.1Hz, Ar-H), 4.91
(1H, dd, J=7.4Hz, CH), 3.49 (1H, d, J=7.4Hz, CH2),
3.42 (1H, d, J =7.4Hz, CH2), 2.40 (3H, s, CH3); M5
(FAB) : 39g(|\[H-H). Exanpl e 3 The synthesis of 10
Sﬁﬁérﬂ)’lnt e’{‘&-‘lfi troanilino)-1-(4-nethyl phenyl)-1-aceto
ne i ONX H H3 10.60 g (0.1 nol) of benzal dehyde,
3-plg:1ed-3- (¢echiloroanilixio 41 (4 noethiyl phenyl) 50-a catomd
absol ute al cohol were added into a reaction bottle.
After the m xture

10.60 g (0.1 mol) of benzaldehyde, 12.76 g (0.1 mol) of 4-chloroaniline,
150 mL of absolute alcohol were added into a reaction bottle. After the
mixture was stirred for 10 minutes at room temperature, 13.42 g (0.1 mol) of
4-methyl acetophenone and catalytic amount of concentrated hydrochloric
acid were added thereinto, then the reaction was conducted for 20 hours while
stirring at room temperature. After the reaction was completed, the reaction
solution was cooled overnight, the separated solid was filtrated and washed
with absolute alcohol. The resultant solid was suspended in 150 mL of 95%
alcohol and stirred for 2 hours at room temperature. The solution was
neutralized with saturated NaHCO; to basic. The stir was continued for 1 hour.

The solution was filtrated, and the filter cake was washed with small amount
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was stirred for 10 mnutes at roomtenperature, 13.42
g (0.1 nol) of 4-nethyl 15 acetophenone and catal ytic
anmount of concentrated hydrochloric acid were added
thereinto, then the reaction was conducted for 24
hours while stirring at 32C. After the reaction was

of cabrolleteed|catiod. T crode gooduconvamgecnstaliized with the mixed
overni ght, the separated solid was filtrated and

soWesibed a&élﬁblﬁﬁ‘éﬁérﬁ@lﬁ‘iﬂé%ﬁb 1: 12&6 dai 28l %Qﬂf'rfée\&?egcrystal

suspended in 160 f 95% al co and stirred for

n tenperature. The sol uti on was
an%éﬁ?sfi’ﬁ ze Wlf saturated NaHCOB to basi C,

filt n th sogll
amp - 15405 BR @ﬁl%?ﬁ‘@%”@f-&% At Dadls 12742
recrystallized with t sol vent of
(7THy eehévridas 6602 \(8Hm@, Ja&&HZ_, Ar-Hp, 661Gi(AH33, dﬂSg?Hﬂ Ar-H),
crystal and the vyield was 88.9% np 157-15911; ' HNWMR
4.92003dd, 7=7P4H2HCH), 349. RHzt, A7 L‘rle 'CFI@) (21#0 (38,6, CHjy);
J=8.4Hz, Ar-H), 7.227.40 (/H, in, -I(—I)ll_| A N
p- NORC6H4ANH-), 5.58 rs
M%%g%\@z)ia%@hﬂHg 8Hz, CH), 3.48 (2H, d, J=5.8 Hz,
E le 2-40 (3H s, CH3) M5 (FAB): 361(M+H). Exanple 4
syntheS|s of 10 J-1-( 4 ot hyl ph -1
- n 4- car boxyl ani li no nmet hyl pheny ac
et@ﬂ@%nﬁg’é&ﬂ y N H CH3 10.60 g (0.1 mol) of
- benzal dehyde 13. 72 g (0.1 nol) of 4-am nobenzoic
3-phenyl-3-(4-bromoanilino)-1-(4- methylphenyl)-1-acetone

10.60 g (0.1 mol) of benzaldehyde, 17.20 g (0.1 mol) of 4-bromoaniline,
150 mL of absolute alcohol were added into a reaction bottle. After the
mixture was stirred for 10 minutes at room temperature, 13.42 g (0.1 mol) of
4-methyl acetophenone and catalytic amount of concentrated hydrochloric
acid were added thereinto, then the reaction was conducted for 24 hours while
stirring at room temperature. After the reaction was completed, the reaction
solution was cooled overnight, the separated solid was filtrated and washed
with absolute alcohol. The resultant solid was suspended in 180 mL of 95%
alcohol and stirred for 1.5 hours at room temperature. The solution was

neutralized with saturated NaHCOj to basic, filtrated, and the filter cake was
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acid, 140 nL of absolute al cohol were added into a
reaction bottle. After the mxture was stirred for 5
m nutes at roomtenperature, 13.42 g (0.1 nol) of 15
4- et hyl acet ophenone and catal yti c anount of
concentrated hydrochloric acid were added thereto,
washed whiéh remetli amovag ofnabmtlett fabcolis]. Hbhk scroklie! roduct was
stirring at 32C. After the reaction was conpl eted, the

redr§8eiliiged SeithtthenmiRsd s@ﬁeérﬁdopwaﬁowate% fqeoﬁﬁﬁ@ﬁah%dl 1) to
solid was filtrated and washed wi th absol ute al coh

oo 0 04 ch T OB e 0195, °5

tenperature. The solution was neutrali zed Wi th

ol SN NS IEDGhY T dndortia' Bz, Ari)
7 12 ?ﬁ@&ﬁ%&fﬁ%&%‘?&iﬁ,ﬁ—&kﬁ% Al Z@ef?y&ﬁﬂd,vqaf&mz,

1% 208-21011; ' HNMR gDI\/SO d6): 7.86 (2H,
Aerép 429&2231&&@)1 =7.48z, ChY, 3d19 (HE, §, 1. %IZH;HZ) 3.42 (1H, d,
6.987.46 (7H, in, Ar-H), 6.51 (2H, d9J86HzCHZ)s
J A 4Hy, CHO62( 3Hs BISFAB35303(M+H
2. 3];1)Z(3H QS ! nl\/S(C:I-])(3I):AB) GP3‘60 IVi-H) (-MExa)rrpI e 5 The
synthesis of 3- (4 nmet hyl phenyl ) -3-anilino-I-(4-
Exampld phenyl ) -1-acetone CH3 \ / \ ON H CH3

The synthesis of

3-phenyl-3-(4-nitroanilino)-1-(4-methylphenyl)-1-acetone

10.60 g (0.1 mol) of benzaldehyde, 13.82 g (0.1 mol) of 4-nitroaniline, 150
mL of absolute alcohol were added into a reaction bottle. After the mixture
was stirred for 10 minutes at room temperature, 13.42 g (0.1 mol) of 4-methyl
acetophenone and catalytic amount of concentrated hydrochloric acid were
added thereinto, then the reaction was conducted for 24 hours while stirring at
32°C. After the reaction was completed, the reaction solution was cooled
overnight, the separated solid was filtrated and washed with absolute alcohol.
The resultant solid was suspended in 160 mL of 95% alcohol and stirred for
1.5 hours at room temperature. The solution was neutralized with saturated
NaHCO; to basic, filtrated, and the filter cake was washed with small amount
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10 12.02 g (0.1 nol) of 4-nethyl benzal dehyde, 9.31 g
(0.1 nol) of aniline, 150 nL of absol ute al cohol were
added into a reaction bottle. After the mxture was
stirred for 10 m nutes at roomtenperature, 13.42 g
(0.1 nol) of 4-methyl acet ophenone and catalytic

of aatsohuteotlcotwt.e Atheatadddyriodabt ovas ra&ryatilizeé rwithdtied mixed

thereinto, then the reacti on was conducted for 21

solReut & Whddidl/whtek (v oAk r§ﬁ6 1:M t¢bbidig 3'29@@@ &fcd@tal and the
conpl eted, the reaction solution was cool ed

the separated solid was filtrated and
yleqa%k%dggmbtp/ﬁ absolute alcohol. The resultant solid was

AR AT 9Lb PG, epid: ) 7 A8 8 bt A, 78 om,

neutralized with 20 saturated NaHCO3 to basi c,
d, /78 4d1md A%tHJ) t H22+7.46r (ke masAnddhed a0t H2Hsdp9.1 Hz,

anount of absol ute al cohol. The crude product was

p-NEsCyElNHA)7 658\ TH, biisi NH)p5c07 i et, J5RBEHZ CH),i 348 (2H, d,
1:1) to obtain 24.05 of crystal and the yi eId was

1
=33 P 0}1%@%0@4037(:3 sk AB) ?6@%4@-@ o e

, 4.95 (1H, dd, —6 4HZ 8.0Hz, 5 CH),
Exéni%é}_%H d J 6. 4Hz, (CHZ) 3.41 (1H d, J)8 O-IZ(FAB)
SH, 2.30 (3H, s, CH3); M5 :
%%W%ﬂééérﬂﬁz 6 The synt heS|(s of

3- phen 3-(4-chlo roa n

3- phqmdyg-ﬂ(mhqué@ndm)y1a(4amthya)hmyl)d Acetone

o O COOH
N7 C
T
CH;

10.60 g (0.1 mol) of benzaldehyde, 13.72 g (0.1 mol) of 4-aminobenzoic
acid, 140 mL of absolute alcohol were added into a reaction bottle. After the
mixture was stirred for 5 minutes at room temperature, 13.42 g (0.1 mol) of
4-methyl acetophenone and catalytic amount of concentrated hydrochloric
acid were added thereto, then the reaction was conducted for 20 hours while
stirring at 32°C. After the reaction was completed, the reaction solution was
cooled overnight, the separated solid was filtrated and washed with absolute
alcohol. The resultant solid was suspended in 170 mL of 95% alcohol and
stirred for 1.5 hours at room temperature. The solution was neutralized with

saturated NaHCO; to basic, filtrated, and the filter cake was washed with
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I HO2N 10 10.60 g (0.1 nol) of benzal dehyde, 12.76 g

(0.1 nol) of 4-chloroaniline, 180 nL of absolute

al cohol were added into a reaction bottle. After the

m xture was stirred for 10 m nutes at room

tenperature, 16.52 g (0.1 nol) of 4-nitroacet ophenone
smeadld apetuat yaf absao’mtmalomihoé oherdrudt gaodydt ecsl crgstallizéd with

15 were added thereinto, then the reaction was

al @ 46 taii030.20 hiodcoy i hidd (e yidlingadRs IO

tenperature Af t er the reaction was corrp eted t he

?C%O%SIOE??% tra eg\gﬁé\qg shé)joy%%nk absOI ut'e fgg%o‘ﬁ%qq) 7.58

he, r t SO p ed in 5% .
(Zlg ot 5 sﬁl}mdq\% iﬂﬁ G’Hafn’r%ﬁﬁge%éréﬁ é10 J=8.6 Hz,
The sol ut| on was 20 neutralized with saturated NaHCO3
Artld)badie (1H, w5 4Hg, 3adtt3ede (RH, ey CHep a9 (316, s, CHs); MS
washed with smal |l anpunt of absolute al cohol. The
(FAB)d860(MHidd). was recrystallized with al cohol /water
(volunme ratio 1:1) to obtain 31.23 g of crystal and
Extaliﬁpl@ gld was 82.0% 'HNWR (CDC13): 8.26 (2H, d, J=8.6
-H), 7.99 (2H, d, J=8.6 Hz, 5ArH) 7.23-7.52

(5H |n Ar-H), 7.04 (2H, d, J=6.4 Hz, Ar-H), 6.52
( 2Th%gntﬁe§1ﬁoﬁé4%e%lﬁ%l§ﬁ Bglln%-glg @- f&)%thﬁﬂhenyl)

?@ﬂm 7 The synthesis of
-phenyl - 3- (4-chl oroani | i no) - 1- (4- et hyl phenyl )-1- 10 .
propanol OH SCi

CH,

12.02 g (0.1 mol) of 4-methylbenzaldehyde, 9.31 g (0.1 mol) of aniline,
150 mL of absolute alcohol were added into a reaction bottle. After the
mixture was stirred for 10 minutes at room temperature, 13.42 g (0.1 mol) of
4-methylacetophenone and catalytic amount of concentrated hydrochloric
acid were added thereinto, then the reaction was conducted for 21 hours while
stirring at 32°C. After the reaction was completed, the reaction solution was
cooled overnight, the separated solid was filtrated and washed with absolute
alcohol. The resultant solid was suspended in 160 mL of 95% alcohol and
stirred for 2 hours at room temperature. The solution was neutralized with
saturated NaHCOQO; to basic, filtrated, and the filter cake was washed with

small amount of absolute alcohol. The crude product was recrystallized with
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HCH3 6.98 g (0.02 nmol) of 3-phenyl-3-(4-

chloroanilino)- 1-(4-nethylphenyl) -1-acetone and 120

mL of methanol were added into a reaction kettle.

After the mxture was stirred at roomtenperature to

the solid being conpletely 15 di ssolved, catalytic
alcatmolivratef (Relueye MNiticdt b) fsdbbwds 2408 ¢ éherystaitand tHeeyield was

reaction kettle was purged with hydrogen three tines
73a8%er it was closed tightly, then reduction was

conducted for 12 hours by introduci ng hydrogen at

60- 70C. After the reaction was conpl eted, the reaction

o L N R (D T P S8 e AfH 7.04-7.34
e S P
CHle 43 GH e o P bd R d, oFisB0zaGHEY, 20 GBI, s,

to obtain 5.80 of crystal. The yield was 82.6%
CHQNWQ@J.S,)CI‘%BMSﬁfAB): WBEMHH, Ar-H), 7.11-7.40
(7H m 5 Ar-H), 7.03 (2H, d, J 8.2Hz, Ar-H), 6.49
(2H,d, J=8.2Hz, Ar-H), 5.05 (1H, t, J=7.1Hz, CHOH),
Examgde 61H, dd, J=7.4Hz, CH), 3.51 (2H, m CH2), 2.41

(3H, s, CH3); M5 (FAB): 351(Mt). Exanple 8 The
synt hesi s of 3-phenyl -3-(4- chl oroanilino)
- 1The synthes yl)" 10 -1- propylene / N1 / H CH3

3-phenyl-3-(4-chloroanilino)-1-(4-nitrophenyl)-1-acetone

ON

10.60 g (0.1 mol) of benzaldehyde, 12.76 g (0.1 mol) of 4-chloroaniline,
180 mL of absolute alcohol were added into a reaction bottle. After the
mixture was stirred for 10 minutes at room temperature, 16.52 g (0.1 mol) of
4-nitroacetophenone and catalytic amount of concentrated hydrochloric acid
were added thereinto, then the reaction was conducted for 26 hours while
stirring at room temperature. After the reaction was completed, the reaction
solution was cooled overnight, the separated solid was filtrated and washed
with absolute alcohol. The resultant solid was suspended in 200 mL of 95%
alcohol and stirred for 1 hour at room temperature. The solution was

neutralized with saturated NaHCO; to basic, filtrated, and the filter cake was
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3.51 g (0.01 nol) of

3- phenyl - 3-(4-chl oroani | i no) - 1- (4- net hyl phenyl)

-1-propanol, catalytic anmount of para-tol uenesul fonic

acid and 80 nL of toluene were added into a reaction

bottle. The reaction was conducted for 3 15 hours
washetlevdth rsthall andemtr ef | absoléfe allcotid. rEaet craidewpsoduct was

conpl eted, the reaction solution was cooled to room

redr?%@lii’éd‘r\ﬁlth-rﬁfbd}@lﬂ%ﬁﬂ (gbbgﬁm@a%anwafhgd (W(}H% in 31.23 g of

sat urat ed NaHCO3 solutlon sat ur at ed t so ution
eryytil e S EERO % Nas Temoved by di still ation

under reduced pressure The resi due was 20

of MRNR (GFRLI R S8 EE AL AR AP, T S8 6 Tz
Argﬁ?ci\f?w 57 ?5%12 n@,zir-@ "104 G G { ook 10,46 5 28

l§2H d, J8.2Hz, Ar-H), 6.32
J=6-erIZd ArJHJ)64;91z( Hm, ,J;m 2,16H)d3.54 QHHL, J:emp HzCH,); MS

2.45 (3H, s, CH3); M5 (FAB): 334(MtH). Example 9 The
(FAB)t BBI(Ie1-cH).

3- phenyl - 3- (1- pi peri di no) - 1- (4- et hyl phenyl ) - 1-

acetone o ND C3 10 10.60 g (0.1 nol) of benzal dehyde,
Exa@ndpleg7 (0.1 nol) of piperidine, 150 nL of absolute

al cohol were added into a reaction bottle. After the

m xture was stirred for 10 mnutes at room

t effiheer ayntleesid Hf43-phdidy1134(@+dhlotoanilino)-1 (f4 methylphenyl) -1-
4- et hyl acet ophenone and catal ytic anmount o

prépaasntrated hydrochloric

S
H
CH;y

6.98 g (0.02 mol) of 3-phenyl-3-(4- chloroanilino)- 1-(4-methylphenyl)
-1-acetone and 120 mL of methanol were added into a reaction kettle. After
the mixture was stirred at room temperature to the solid being completely
dissolved, catalytic amount of Raney Ni catalyst was added thereinto. The
reaction kettle was purged with hydrogen three times after it was closed
tightly, then reduction was conducted for 12 hours by introducing hydrogen at
60-70°C. After the reaction was completed, the reaction solution was cooled
to room temperature and filtrated, the filter cake was washed with small

amount of methanol. The filtrate was distilled to remove the solvent under
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acid were added thereinto, then the reaction was
conducted for 18 hours while 15 stirring at 45C. After
the reaction was conpleted, the reaction solution was
cool ed overni ght, the separated solid was filtrated
and washed with absolute alcohol. The resultant solid

reduaedsprepsurde théreby wbtain akold%naiender. Tardresaltant e6lid was
for 2 hours at roomtenperature. The solution was

re&?%&l@ié&ﬁﬁt%h’@h@/@%‘té?gg@dﬁ%ﬁo o P 2188%&2#?@.80 g of crystal.

continued to be stirred T utio

i and the filter cake was washed with
Thi¥3eld Yhk 326,

anount absol ute al cohol. The crude product
s recrystallized with absolute alcohol to obtain

wa
231 of T 0 r.; Theo i e} d 6,0% -2
' ngo&@hgz 728?2@%,‘1’ =¥ Etz ‘ﬁw Tk 3 ATH, m,
G2, - i, - 2 (1 d, J 7.4Hz, , 3.45 (2H
ArH) 50881, s St Ak, S0 (afed e 2hl, it 505 (1L ¢
CH2); M5 (FAB): 307(M+). Exanple 10 5 The synthesis of
=B FIOH) 14 SHp L oy =1 AT CEDOA NI th, GEla),bd] (3H,
o ND 2N 10.60 g (0.1 nol) of benzal dehyde, 8.52 ¢
s, CPL;); M8 {FAB)pBSe(Vai)ne, 180 nL of absol ute al cohol
were added into a reaction bottle. After the m xture
was 10 stirred for 10 m nutes at roomtenperature,
Example § (0.1 nol) of 4-nitroacetophenone and catal ytic
anmount of concentrated hydrochloric acid were added
thereinto, then the reaction was conducted for 18

houThewynithesis tofr3-phendl- 34~ coreaniligo) se¢dimethdphenyl)

conpl eted, the reaction solution was
-1- propylene

: cl
L
H

CH;

3.51 g (0.01 mol) of 3-phenyl-3-(4-chloroanilino)-1-(4-methylphenyl)
-1-propanol, catalytic amount of para-toluenesulfonic acid and 80 mL of
toluene were added into a reaction bottle. The reaction was conducted for 3
hours while stirring under reflux. After the reaction was completed, the
reaction solution was cooled to room temperature. The toluene layer was
washed with saturated NaHCO; solution and saturated salt solution in turn.
The organic layer was dried over anhydrous Na,SO,, and the solvent was
removed by distillation under reduced pressure. The residue was

recrystallized with absolute alcohol to obtain 2.50 g of white solid. The yield
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cool ed overni ght, the separated solid was filtrated
and washed with absolute is al cohol. The resultant
solid was suspended in 150 nL of 95% al cohol and
stirred for 2 hours at roomtenperature. The sol ution
was neutralized with saturated NaHCO3 to basic and
wasofft.ilfbled to be stirred for 1 hour. The solution was
filtrated, and the filter cake was washed with small

dMMRgplli)gg 9%&'%%(%{;12‘21“%8 q 'ritr% ]Pii{f) gfpsilﬂ;c!tzg@ﬁ m, Ar-H),

recryst of ut to obt

7.00 0 P AR YBS I BLY=T b8 A2 Gy 46 2L
> é%z,( MH? %ﬂ% @Hizd H% e g (rge =T 4y, cm,

m , 1.58 (6H, m CH2); M5

245!:@)1 SfﬁHs S(E‘Aﬁ”)pBB%MFEHh synt hesi s of

3-net hyl - 3- (4-chl oroani | i no) - 1- (4- net hyl phenyl )-1- 5
Exageplen® 0 CH3 C1 H CH3 4.84 g (0.11 nol) of

acet al dehyde, 12.76 g (0.1 nol) of 4-chloroaniline,

150 nL of absolute al cohol were added into a reaction

botHee. syt tifssis hef B héhgl 36? faipélfiﬂihé)ﬂl ('g-ﬁie'thyﬁﬂlenyl)-l-

at roomtenperature, 0.1 nol)
acétomet hyl acet ophenone and catal ytic armunt of

concentrated hydrochloric acid were added thereinto,

then the reaction was conducted for 16 hours while

stirring at room tenperature. Af t he reaction was

conpl eted, the separated soli f| Itrated and

washed with absol ute al cohol. The re tant solid was

suspended in 120 nlL of ab and stirred

for 1 hour at room

CHj

10.60 g (0.1 mol) of benzaldehyde, 8.52 g (0.1 mol) of piperidine, 150 mL

of absolute alcohol were added into a reaction bottle. After the mixture was
stirred for 10 minutes at room temperature, 13.42 g (0.1 mol) of
4-methylacetophenone and catalytic amount of concentrated hydrochloric
acid were added thereinto, then the reaction was conducted for 18 hours while
stirring at 45°C. After the reaction was completed, the reaction solution was
cooled overnight, the separated solid was filtrated and washed with absolute
alcohol. The resultant solid was suspended in 150 mL of 95% alcohol and
stirred for 2 hours at room temperature. The solution was neutralized with
saturated NaHCO; to basic and continued to be stirred for 1 hour. The
solution was filtrated, and the filter cake was washed with small amount of
absolute alcohol. The crude product was recrystallized with absolute alcohol

to obtain 23.37 g of solid in powder. The yield was 76.0%.
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15 tenperature. The solution was neutralized with
saturated NaHCO3 to basic, filtrated, and the filter

cake was washed with small anmount of absol ute

al cohol . The crude product was recrystallized with

a}bsol ute al cohol to obtain 22.45 g of solid in

poIMR (THRCY)el Vo7 4, 0567.6 HﬂVRx(—HDCIIi)2~7Z418(7HZI1h Ar-H),
d, J=8.4 Hz, Ar-H), 7.30 (2H, d, J=8.4 Hz,

(=% 8-
4.92 f’ﬁH,‘ at, .7157(4Hg @H)z 3.45 (%S@Z%Z 413? éHﬁ 2%@% m, CHy),

15%&@31@?&1?%@@@(&@@636?@41 The sén?ﬁem 843]2 \o

ne 3-(4-chloroanilino)-1-(4-nethyl phenyl)-1-
Exg %htbcrs CH3CI i H CH3 O5 7.30 g (0.1 nol) of
i so- butyraldehyde 12.76 g (O 1 nol) of
4- chl or oani,] i ne, ol ute al re added
nffﬁlea ﬁéf&ﬂwﬁ b8 ugt -ph xale? -({riipsi lup 1od-nitrop dl&pyl) 1-
for 5 mnutes at roomtenperature, 13.42 g (0.1 nol)
acgypng- net hyl acet ophenone and catal ytic amount of
concentrated hydrochloric acid were added thereinto,
then the reaction was conducted for 10 20 hours while
stirring at roomtenperature. After the reaction was
conpleted, the separated solid iltrated and
washed with absol ute al cohol. & ~resul tant solid was
suspended in 150 nL of absgl utle alcohol and stirred
for 1 hour at roomtenpe . & sol ution was .
neutralized with saturqgrs

10.60 g (0.1 mol) of benzaldehyde, 8.52 g (0.1 mol) of piperidine, 180 mL
of absolute alcohol were added into a reaction bottle. After the mixture was
stired for 10 minutes at room temperature, 16.52 g (0.1 mol) of
4-nitroacetophenone and catalytic amount of concentrated hydrochloric acid
were added thereinto, then the reaction was conducted for 18 hours while
stirring at 45°C. After the reaction was completed, the reaction solution was
cooled overnight, the separated solid was filtrated and washed with absolute
alcohol. The resultant solid was suspended in 150 mL of 95% alcohol and
stirred for 2 hours at room temperature. The solution was neutralized with
saturated NaHCO; to basic and continued to be stirred for 1 hour. The
solution was filtrated, and the filter cake was washed with small amount of
absolute alcohol. The crude product was recrystallized with absolute alcohol

to obtain 20.31 g of solid in powder. The yield was 60.0%.

'HNMR (CDCL): 8.27 (2H, d, J=8.4 Hz, Ar-H), 7.96 (2H, d, /=8.4 Hz,
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NaHCO3 to basic, filtrated, and the filter cake was
washed with snall ampunt 15 of absolute al cohol. The
crude product was recrystallized with absolute
al cohol to obt ain 22.11 g of solid in powder The yield
was 70.0% 'HNWR (CDC13): 7.82 (2H, d, J=8.4 Hz,
ArAH)J-W 18-7280 (BHL, th, ArH)} 4189 (HH *tDJ GQ.OHZ(,Z@H)d?) 54 (2H, d,
J=8.8 Hz, Ar-H), 651(2Hd J=8.

J= 612Hz CHZ)CZW Qﬁﬂ%&@i&yﬁi @“@g&ﬁgﬂgﬁyﬁf@)sﬁsm ).

(FAB) 316(|\/H-H) Bi oactivity Test 32 1. Materials and
jlengnts 1.1 Plasm d and cell |ines: Androgen
eceptor expressing plasmd and luciferase reporter
gene pl asm d were constructed by the National Center
of -5 n
li r’1I‘eHsj.évg nﬁ%ﬁ@ﬂi @Eﬁusr]rgﬁ pr ostB gp ity lc@ fé‘f;elrtp‘f’?ﬂlllenyl) 1
acgo }s LI\ICaP vvere purchased from ATCC, USA 1.2
ent: Fetal bovine serum (FBS, G BCO BRL, USA);
charcoal -dextran treated fetal bovine serum (CD FBS,
Hycl one, USA); DMEM and RPM 1640 medi un%l(Gl BCOBRL,

USA); | MEM nedi um ( Bi or esounce,CHJSA ci ferase
assay kit (Pronega Corporatian US Fugene 6
(Roche Ltd., USA); [3H] ydrtegt erone ( DHT,
Amer sham UK); SCi Nk on fluid (SuperM xTM

Per ki nEl mer, USA); an&rogen receptor protein was the
expression product of the human androgen receptor gene

ex®4 5%0d Iwhidl) idTeadiagldedyideld 267Q 1L §6.110Mm a1y Bif e473ch[broan1hne
i nsect cells. 1 3 EqU| prents: Envision 2101 Mul ti | abel

15 (?jg%ie fofl Ffﬁﬁé‘l‘u a o 10 ag@}rlel_ﬁ%éi%té n&ﬁ,%é&‘?@ Erlg(?cﬂrera After the
mixbed wiS Strted F5t §RhBhGe S q’%n& Ik/gtlnf)%fjallt%{e %/hgeg (0.1 mol) of
4-methylacetophenone and catalytic amount of concentrated hydrochloric
acid were added thereinto, then the reaction was conducted for 16 hours while
stirring at room temperature. After the reaction was completed, the separated
solid was filtrated and washed with absolute alcohol. The resultant solid was
suspended in 120 mL of absolute alcohol and stirred for 1 hour at room
temperature. The solution was neutralized with saturated NaHCO; to basic,
filtrated, and the filter cake was washed with small amount of absolute
alcohol. The crude product was recrystallized with absolute alcohol to obtain
22.45 g of solid in powder. The yield was 78.0%.

'HNMR (CDCls): 7.81 (2H, d, J=8.4 Hz, Ar-H), 7.30 (2H, d, J=8.4 Hz,
Ar-H), 7.05 (2H, d, J=8.6 Hz, Ar-H), 6.47 (2H,d, J=8.6 Hz, Ar-H), 4.75 (1H,
m, CH), 3.43 (2H, t, J/=7.4Hz, CH,), 2.40 (3H, s, CH3;), 2.26 (3H, d, J=6.4 Hz,
CHj3); MS (FAB): 288(M+H).
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USA). 2. Experinental nmethods and results 2.1 Test of

receptor binding activity 20 The sol uti ons of DHT and

each conpounds of the present invention as shown in

table 1 were prepared with DVSO and the concentration

gradient of DHT were O, 0.3, 1, 3, 10, 30, 100 nMin

tExamphnt2t he concentration gradient of the conpounds

were O, 0.128, 0.64, 3.2, 16, 80, 400, 2000 nMin 33

a serial order. Five R 1 of each dilution of DHT and

t hfleospnthedis @fi®-metlsyledl(drclilorbenHivio - Pdeniothylsienyl)-1-

was added to each well of mrcotiter plates,
acéompecctively. Androgen receptor protein was added to

the assay buffer (25 mM NaPO4, 10% gl ycerol, 10 mM

NaMoO4, 10 mM KF, pH 7.5) provided 5 with protease

i nhibitor, such as 1 [tg/| ofcggpred] nin (ﬁnd | eupeptin,

etc., , [3H DHT was added to g&

concentration of 5 nM T lhe ire nt mxture was

added into the plates withja vol ulfe of 195 R 1 each

well imrediately afg yxed thoroughly, and

i ncubat ed overnight at 4. After the incubation was

conpl eted, 50 R of hydroxyapatite (HA) solution (25 %

10_HA, 25 Na3PO4i pH7.4) was added to each wel | of

hE 301 EndPi b, Mk 1051 iy IHXEAAB0Yemald Ago agd (0.1 mol) of

i ncubated for 10 minutes, during the period it was
4-chitetcamilingel 3V enly of ahisolutesalcahel were ndfledaniooa reaction bottle.

conducted at 2500 rpmfor 3 mnutes, the supernatant

Aftgrshe ufik@dreowas aiided fbe Sphesites lar8oMberhfeRIURY - 13142 g (0.1
hundred | of the assay buffer was added 15 into each

mofp! bt WAARSELSLIIGE R ISR HIBKE G B

hy digfhHAE R e, Ao CLRSTBEY e B PRI oT ofileted for

20 hours while stirring at room temperature. After the reaction was completed,

the separated solid wasfiltrated and washed with absolute alcohol. The
resultant solid was suspended in 150 mL of absolute alcohol and stirred for 1
hour at room temperature. The solution was neutralized with saturated
NaHCO; to basic, filtrated, and the filter cake was washed with small amount
of absolute alcohol. The crude product was recrystallized with absolute

alcohol to obtain 22.11 g of solid in powder The yield was 70.0%.

'"HNMR (CDCL): 7.82 (2H, d, J=8.4 Hz, Ar-H), 7.28 (2H, d, J=8.4 Hz,
Ar-H), 7.02 (2H, d, J=8.8 Hz, Ar-H), 6.51 (2H,d, J=8.8 Hz, Ar-H), 4.75 (1H,
m, CH), 3.43 (2H, m CH,), 2.34 (3H, s, CHs), 1.81 (1H, m CH), 0.98 (6H, d,
J=6.4 Hz, 2CH;); MS (FAB): 316(M+H).

Bioactivity Test
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repeat ed once, the supernatant was sucked out, and the
precipitate was reserved. 300 | of scintillation

fluid was added to each well. The m xture 20 was

uni formy m xed by shaking, and counted with Vall ac
McroBeta TrilLux 1450. As a result, nine conpounds

hatl. Matetiats afid equiprasntso androgen receptor as the
positive control DHT, and their |1C50 val ues were bel ow

10 DM (see Table 1). Table | Test of binding activity

t ol AnPlaxgeid nadeptldrlidst: Rendrigen bédubitog ﬁg% &l)%smid and

Conmpound Structure nM OH 6.85 C
5 | '
g Bepdr i plafily i ERIETP A, Nl Genter o

Drhlg'SccPeening of China; human breast cancer cell lines MDA-MB-453 and

human prostate cancer cell lines LNCaP were purchased from ATCC, USA.

1.2 Reagent: Fetal bovine serum (FBS, GIBCO/BRL, USA);
charcoal-dextran treated fetal bovine serum (CD-FBS, Hyclone, USA);
DMEM and RPMI1640 medium (GIBCO/BRL, USA); IMEM medium
(Bioresource, USA), luciferase assay kit (Promega Corporation, USA);
Fugene 6 (Roche Ltd., USA); [’H] dehydrotestosterone (DHT, Amersham,
UK); scintillation fluid (SuperMix ™, PerkinElmer, USA); androgen receptor
protein was the expression product of the human androgen receptor gene

expressed with the baculovirus expression system in insect cells.

1.3 Equipments: Envision 2101 Multilabel Reader (PerkinElmer, USA);
CO, incubator (Forma, USA); Wallac MicroBeta® TriLux 1450
(PerkinElmer, USA); VERSA™ Microplate Reader (Molecular Devices,
USA).

2. Experimental methods and results
2.1 Test of receptor binding activity

The solutions of DHT and each compounds of the present invention as
shown in table 1 were prepared with DMSO, and the concentration gradient
of DHT were 0, 0.3, 1, 3, 10, 30, 100 nM in turn, and the concentration
gradient of the compounds were 0, 0.128, 0.64, 3.2, 16, 80, 400, 2000 nM in

33




10

15

20

MAN6022 NO2 4.306 NO2 MMABO30 a - _ Cl 3.246 o N2
Br / HN/ C MANO31 3.608 o 11, 35 N NO MNW032
2.886 o Br / \ O HN NOZ MAWW033 3.007 o0 2.2 Test of
reporter gene expression MDA-MB-453 cells were
cultured in | MEM nmedi um contai ning 10%BS and 2 nM

alseglalt ardene Fivd aulabéwachiedilutionest T¥dTagad e tdfadound to be
medi um cont ai ni ng 5%D- FBS one day before

tés'ié"d‘ﬁ; APt B@eﬁﬁgﬁﬂﬁs SQvas AEQAED ¢ Fgf Ir@fcotlter plates,

transtection. epor er gene vect ors an ene
PSS Rl el R Rt TR e 2
Mo REPELed 1% iy oeraloll D NN At DIV K GHGbS) provided
\A:iébl\geplr%dsg gnl\ged;item ?ﬁﬂ@tbugg/gDitlga;{Cof];gm’?in?r? uarnsc’i \l/:l;pr:aptin, etc., ,
[PHIDHT was added to get a final concentration of 5 nM. Then the resultant
mixture was added into the plates with a volume of 195 ul each well
immediately after mixed thoroughly, and incubated overnight at 40. After
the incubation was completed, 50 ul of hydroxyapatite (HA) solution (25 %
HA, 25 mM NazPO,, pH7.4) was added to each well of the calandria,
uniformly mixed by shaking, and incubated for 10 minutes, during the
period it was shaken once every 3 minutes. The centrifugation was
conducted at 2500 rpm for 3 minutes, the supernatant was sucked out, and
the precipitate was reserved. Two hundred pl of the assay buffer was added
into each well, the precipitate is avoided to be shaken as far as possible, and
the centrifugation was conducted for 3 minutes again. The supernatant was
sucked out, and the precipitate was reserved. The centrifugation was
repeated once, the supernatant was sucked out, and the precipitate was
reserved. 300 ul of scintillation fluid was added to each well. The mixture
was uniformly mixed by shaking, and counted with Wallac MicroBeta®
TriLux 1450. As a result, nine compounds had similar affinities to androgen

receptor as the positive control DHT, and their ICs, values were below 10

nM (see Table 1).

Table 1  Test of binding activity to androgen receptor
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10 conpounds to be tested were added thereto,
concentrations of bicalutamde were 0, 0.256, 1.28,

6.4, 32, 160, 800, 4000 nMin seri al

t he

order, and the

concentratins of conmpound MAM\6032 were O, 2, 56, 12.8,

64 OLG, 160? SGGG, A6 00—+rvMnr—seral—eorde—AfFter
thel cells were cultured for 24 howszecbmrba{(ﬁﬁg(lcso,
asspCompousds | used t oSelatage t he enzyne activity, so
as fo is eval yate the pharnmacol ogi cal activiphpes of

t hel-compounds!to n receptor{ The data were
sho in Figure 2, and MAN033yexhi bited certain
antjagoni stic activity to agen receptor. 2.3 Test
of fpro ancer cel | eratipon 36 L P cells
wer i n RPMT640~pedium cont ai ni ng % FBS
andl 2 mM L-gl utam ng, T above nmedium was repl aced by
RPM 1640 med{ um cOntai ni ng 5% CD- FBS one day before
exp en tne celts gr ew t o[ 90% confTuence,

the| celI's werg addp 90 g!)eu e with 4000 5

cel I C WMth tryp and
wer eM&RYgfﬁoge at 37C ove 'ght. The corrpou?rs1 to be
tested were afided to the s with/10 L/well after
diljuted to certain concentrdtions. The concentrations
of | bi cal ut an de ‘ 16, 80, 400, 2000
nM|in seri al = rations of conpound
M6 8BW W61 D, 3200,2.448 16000
nMJin seri al Al concentration)
wasl added as [er the cells were
i ndubated—or were—cuttured—at
370for 6 days conmpounds and DHT
\I\I&SW&Z@G .| MIT solution (5
ng/ 1 ore the W& ure was
conpl eted. Li at 560 15 nm were
megsured with th of 690 nm The

MWW6021 6.455
MWW6022 4.306
MWW6030 3.246

MWW6031

3.608
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experinmental data are shown in Figure 3. The conpound

has certain inhibitory effect on proliferation of

LNCaP cells stinulated by DHT, and the I C50 val ue was

2.28 M 2.4 Detection of antagonistic activity of

conpound to amdrogen receptor 20 uii ng mce 24 male
d

SD rats of 3 yweek doom divided into 6
) é}mﬁ’(

gro 82 whi ct ' roup 1),
t est XSWVORR2 group (group\2).  test st er oned-3$6 +
bi cpl ut ani de (Casodex) 2% ghoup (group 3),

tesfosterone(T) + bical utdni de (Casodex) 50 group

(grpup 4), testosterone{T) + MAWO32 37 group (group

5),| Sham gr oup & w, ]t,('bzvely. After the rat

wer @ﬁg@qg@iate week;” t he Hham gro s shan
operg/tle , téstis of the #{Bo’)"’a

rI=ts in the other TTve groups
werle exci sed (castrated) & ght weeks after the

operation—the testosterone group was subcutanesously
injected with 0.25 s ng/ kg of testosterone propionate
eveRydast ofl RYorRFiReleed@iessiok@sodex 25 group was
subcut anesously (s.c.) injected with 0.25 ng/ kg of
testosterone propionate and intragastrically (p.o.)

advDASMBe4s v £BI19S warek eulagedein GXEENHariedilif  containing
testosterone + Casodex 50 group was administered with

Lo B Kool 1L ERSRGE PR AL Rty B oy e
m }%@Oﬁép%ggﬁ% g@g@i&@%%ﬁ;agﬁ: %‘?@%rén tgel}%tfeecrt?(?n,wa}lg Fugene 6

intraperitoneally injected with 250 ng/kg of conpound
reagenb0eIs Bved yanjlamsiretion. sRoperes gene sgiofensyand Fugene 6 were

adm ni stered for 10 days. Twenty-four hours after the
unifesnlydnixeidsitr arato oft hd andaddedte cellsrdrbpodss. Tihekells were

prostate glands and seninal vesicles were taken out 15

cult@edeasyT € TS WEIO Y196 horde dAdfey thei @isSwerd @issociated, they
di fferences between vari ous

were inoculated in a 96-well plate with 20000 cells/100 ul/well, and were

—

cultured at 37°C for 2 hours with IMEM medium containing 5%CD-FBS. The
compounds to be tested were added thereto, the concentrations of
bicalutamide were 0, 0.256, 1.28, 6.4, 32, 160, 800, 4000 nM in serial order,
and the concentratins of compound MWW6032 were 0, 2.56, 12.8, 64, 320,
1600, 8000, 40000 nM in serial orde. After the cells were cultured for 24
hours, luciferase assay kit was used to detect the enzyme activity, so as to
evaluate the pharmacological activities of the compounds to androgen
receptor. The data were shown in Figure 2, and MWW6032 exhibited certain

antagonistic activity to androgen receptor.

2.3 Test of prostate cancer cell proliferation
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groups were conpared after body wei ght (BW
correction. The experinental results are shown in
Table 2, Table 3, Figure 4 and Figure 5.

Subcut anesously adm ni stered testosterone propionate
(0.25 ng/kg) coul d produce obvious AR agonist action

| NLOVSAP detld wats caltutdd e KRBV 840 2peldli & dHtalB9 4% FBS

coul d 20 antagoni ze the action of testosterone
i o £ | Wi I r a
anfl 2N ARG AR 0Tt mRdull ARbIhelof eIy RRMILG40
ts in the 03 l. n
i, besifoes TP DS EP BT Sty Wi cols
antaggnistic activity in vivo. Table 2 Prostate an

d
grasgnion 807 comndluenge: thei epllss warecaddadate Parinaldl pdate with 4000

follow ng anti-androgen treatnent Prostate Sem nal
ceNe90cpuLGvellpafeen uhissuiatede mgth /tbgsiin wandhtverei @iitureddyt 37°C
No. x 1000 wei ght x 1000 1 Control 0.140.03 0.060.03

oVl ThE1 QBN 15 1, WLLB TR Rl with 10
uL@w@ﬂo'a%)éro -ARed? to RIAURX 20ndGHATR. OMhe concentrations of
bicalutamide were 0, 0.64, 3.2, 16, 80, 400, 2000 nM in serial orde, and the
concentrations of compound MWW6032 were 0, 5.12, 25.6, 128, 640, 3200,
16000 nM in serial orde. DHT (5 nM of final concentratibn) was added as an
agonist thereto after the cells were incubated for 30 minutes. The cells were
cultured at 37 Cfor 6 days, and media containing compounds and DHT was
changed once on the third day. MTT solution (5 mg/mL) was added with
20uL/well before the culture was completed. Light absorption values at 560
nm were measured with the reference wavelength of 690 nm. The
experimental data are shown in Figure 3. The compound has certain inhibitory

effect on proliferation of LNCaP cells stimulated by DHT, and the ICs, value
was 2.28 pM.

2.4 Detection of antagonistic activity of compound to androgen receptor

using mice

24 male SD rats of 3 weeks old were randomly divided into 6 groups,
which were control group (group 1), testosterone group (group 2),
testosterone(T) + bicalutamide (Casodex) 25 group (group 3), testosterone(T)

+ bicalutamide (Casodex) 50 group (group 4), testosterone(T) + MWW6032

37




10

15

20

5 1.120.30 0.690.22 +MAN032 6 Sham 3. 030. 56
2.52+0.34 Table 3 Prostate and sem nal vesicle dry
wei ghts in castrated mce follow ng anti-androgen
treatnment Prostate Sem nal vesic G oup weight/body
G oup nane wei ght/body No. weight x weight x * 1000

rd rdupofiy,r Shath @480p08&odp0 69;+Re e tivély ealfgt HePREt were
8 ol.iigﬁo. Ogg % 2120. %1 pTgégt Og?e?oneﬂi&S O.%—730. 009

ol BFRRIA00 nEESHEK, 1 RS 50T e Ot of i
ratd ih’d Sfkr ﬁ\l\/ke/\wg\‘}%%%s 6w§1hearé]xgisé(]i7&a%§~gte%)§ %%érﬁ)t \%%%ks after the
operation, the testosterone group was subcutanesously injected with 0.25
mg/kg of testosterone propionate everyday; the testosterone + Casodex 25
group was subcutanesously (s.c.) injected with 0.25 mg/kg of testosterone
propionate and intragastrically (p.o.) administered with 25 mg/kg Casodex
everyday; the testosterone + Casodex 50 group was administered with 0.25
mg/kg of testosterone propionate (s.c.) and 50 mg/kg Casodex (p.o.) everyday;
the testosterone + MWW6032 group was subcutanesouSly administered with
0.25 mg/kg of testosterone propionate and intraperitoneally injected with 250
mg/kg of compound MWWG6032 everyday. The rats were successively
administered for 10 days. Twenty-four hours after the last administration, the
rats were sacrificed, their prostate glands and seminal vesicles were taken out
to measure the wet weights and dry weights. The differences between various
groups were compared after body weight (BW) correction. The experimental
results are shown in Table 2, Table 3, Figure 4 and Figure 5. Subcutanesously
administered testosterone propionate (0.25 mg/kg) could produce obvious AR
agonist action in castrated rats of 11 weeks old; 25 mg/kg of Casodex could
antagonize the action of testosterone propionate significantly; all the prostate
gland weights (PW) and seminal vesicle weights (SVW) of the rats in the
compound MWW6032 group were lower than the testosterone propionate

group, indicating its AR antagonistic activity in vivo.

Table 2 Prostate and seminal vesicle wet weights in castrated mice
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3. Conclusion of experinents (1) Conpounds WWA6003,
6015, 6016, 6021, 6022, 6030, 6031, 6032 and 6033
showed potentr binding affinities to the androgen

receptorwith | C50

s values below 10 nM simlar to

e

that of DHT. (2) The above conpounds (such as MAN003
and MAN6032) di dpllayddg andandeipencgemingéntant agoni stic
acti vViti-es—w-t+h-1 C50 val ues close to the andr ogen
receptjor amptagoni st bi calfut anplq)gtate( 3) Corqaoiing VW\BCBZ
exhi biigga,l nhibitiory Ief;ects on
andr ogen= Ppe i flera ost ate er
cell | iﬁﬁs g{}f; ngr% We]lgéggoqya‘f\'ﬂgﬁt\ E@gﬁc
suggesgting|its otentlal use in ostate cancer
trggt rrent. (4) Ipn t he castrat’édg ani mEsighoE e 000
conmpoynd MM\6032 denonstrlated an inhibitory profile
to supprless t heCort h of| pr 8ddad&3and |serf-pat0.0315
vesi clfes i nduced by exogenous U eStoSterone propionat
suppl gnmeént | 20egosttoaens | 1. 149¢Da8s of syhoherid
conpoimds—having—the—strycture—of —FoH-ow
formulla | or Tmisterqfear ngceuti cal ly ac¢eptabl e salt{
Rs Rio3R R XZ R 51 [WepgiongoXl i$ No GHo@s or
and whpen X i scfo@x S R4 does not exi $t;
Testosterone +
4 0.22+0.03 0.07+0.04
Casodex 50 '
Testosterone
5 1.12+0.30 0.69+0.22
+MWW6032
6 Sham 3.03+0.56 2.52+0.34

Table 3 Prostate and seminal vesicle dry weights in castrated mice

following anti-androgen treatment

Prostate
Seminal vesic
Group weight/body
Group name weight/body
No. weight x
weight x *1000
*1000
1 Control 0.048+0.026 | 0.016+0.006
2 Testosterone 0.307+0.065 0.212+0.121
Testosterone +
3 0.073+0.009 |  0.022+0.005
Casodex 25
Testosterone +
4 0.055+0.006 | 0.020+0.006
Casodex 50
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X2 is 0, NHor CHR wherein Ris H, Cl-6 al kyl, CF3,
aromatic ring or aromatic heterocyclic ring; Each of
Rl and R2 is H, Cl-6 al kyl, benzyl, halogen, OR SR
NR2, NO2, 10 CN, CF3, COCOR, CONR2, CONHR or COR
wherein ghe definition of Ris the sane as the agbove,
Each of R3 and R&stostetdneCl{6 al kyl, benzyl, C3-7
cycl oal kyl soptionally subspiiptedsdy BA2788090 K9,
aromatic|ring opiiWR@dsy sybstituted| by R7, R8 or R9,
heterocyc¢lic ring optionally substituted by R7, R8 or
R9, or (CHRkn,| 15 ein n W &g eger and
t he defini t%i dn_of %lgns t he ts)zrlrzg%g% %%gLQ/iOz?R‘ i's
H, < -18 al kyl, benzyl, halogen, OR, SR NR2, NO2, CN,
CF3, 41 CG3-7 cycloalkyl optionally substituted by R7,
R8 and R9, aromatic ring optionally substituted by
3. @onchwsiemef REpementsnat i ¢ het erocyclic ring

optionally substituted by R7, R3 and R9, wherein the

(thpCompownd oWR WH 003 605135%50515 melabozg, 6080808816032 and
forma fused ring with R3; R6 i S Cl- 18a’ky

E’Ie(?%ﬁo S?%gﬂﬁgeg@lpﬁﬁaﬁ 'él?%gltl\%zto @? algd‘iﬁsn %eéﬁzttotﬁnth ICs,
e IR Bl PENE siiter i HnaF ?tm?tnyo? ‘Ris the

éaﬁga%}the above; V\here n each of R7, R8.and R9 is

Qua o s (BurhgenM RV 6003 asd MW 6032) dlSplayed
CN, CF3, CO(P C()\IRZ CONHR or COR, wherein the
defnidipgennrestplRri sntalgensstie aativities abiol CsanalROciase to the
C=0 CHOH or CH=. 2. The conpounds or their

phardregentrecitby antpeptithieahahiidaccor di ng

(3) Compound MWW6032 exhibited inhibitiory effects on
androgen=dependent proliferation of prostate cancer cell lines LNCaP,

and the ICsy value was 2.28 uM, suggesting its potential use in prostate

cancer treatment.
(4) In the castrated rat animal model, compound MWW6032 demonstrated
an inhibitory profile to suppress the growth of prostate and seminal

vesicles induced by exogenous testosterone propionate supplement.
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to claim1, characterized in that, XI is N 15 3. The
conpounds or their pharmaceutically acceptable salts
according to claim2, characterized in that, RIOis
C=O R4 is H X2 does not exist; the structure
formula of the conpounds is as follows: 0 R5 NR3 R2
Cldim3 Rs \ R 42 4. The conpounds or their
phar maceutically acceptable salts according to claim
char, I h d :
2,1cha c’i&ése dfzﬁjnt%tﬁ: ?‘?Iﬁlg;oﬁ?dE H% ﬁ-xf En\cﬁlr og e’f;otl)lowmg

-phenyl or oani
gedfg), £9ﬁw9’§-l< 9 i BATTARRyical b asssRPISal ) - 1- acet o

3- iohenyl -3-(4-nitroanilino)-1-(4-nethyl phenyl)-1-aceto
ne,
3- phenyl - 3- (4- car boxyl ani | i no) - 1- (4- net hyl phenyl ) - 1-ac
etone, 3-(4-nethyl phenyl)-3 aﬁl [ino- |

- (4- et hyl phenyl ) - 1- acet one,

3- phenyl - 3- (4- chl orq@n@_yj\«ﬁﬁ% rg@henyl) 1-aceto

ne,
3- phenyl - 3- (4-chl oroani | | o)-l-(4-nethy|phenyl)-l-prop
anol, 10 Ry

3-phenyl - 3-(4-chl oroani lino)-1I-(4-nethyl phenyl)-1-prop
yl ene, I

3- phenyl - 3- (1- pi peri di no) - 1- (4- et hyl phenyl ) - 1- acet one

3- Prhrgin, X ( is Vi pdi G 01055 and avhan Xoinéher S, Ruadesasoret, exist;
3- et hyl - 3- (4-chl oroani | i no) - 1- (4- net hyl phenyl ) - 1- acet

one, or

3-met hyl - 3- (4-chl oroani l'i no) - 1 4- et hyl phenyl ) - 1- acet

on¥, is O, or CHR, wherein , C1-6 alkyl, CFs, aromatic ring or

aromatic heterocyclic ring;

Each of R; and R; is H, C1~6 alkyl, benzyl, halogen, OR, SR, NR,, NO,,
CN, CF3;, COOR, CONR,, CONHR or COR, wherein the definition of R is

the same as the above;

Each of R; and R4 is H, C1~6 alkyl, benzyl, C3-7 cycloalkyl optionally
substituted by Rs, Rg or Ry, aromatic ring optionally substituted by Ry, Rg or
Ry, heterocyclic ring optionally substituted by R;, Rg or Ry, or(CHR)n,
wherein n is an integer of 1-3, and the definition of R is the same as the

above;

Rs is H, C1-18 alkyl, benzyl, halogen, OR, SR, NR,, NO,, CN, CF;,
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15 5. The conpounds or their pharmaceutically
acceptable salts according to claim3, characterized
in that, each of RL and R is H C or Br; R6is H;
R5 is phenyl or furyl; R3 is phenyl optionally
substituted by d or -NO2. 6. The conpounds or their
C3ph aéyr@lgauiylc dptivnatigepubblititedl by chqwlaﬁﬁi R& afdmatic ring
one of claims 1-5, characterized in that, th

opﬁﬁﬁél‘l’?c %étg@éﬁ’ %%OR?CCR té‘ﬁ’d ersaldrs aﬁéxﬁagr og%Fér[)ﬁ%Qlflc ring

e conmpoun Al f ormul @l

onb SRRy 26 Oyl 56, AP U AU & i e

aci d, benzoic acid, leic acid,, fuparic acid,
sargg @i the @bayrd or Rercary faruaifysed ring withdra,

al kyl sul fonic acid, or arylsulfonic aC|d 43 7. A

preparation process of the conpounds of claim 2,

including the follow ng steps: acetophenone

deRis vatily & 1-d@oateylc benaghyhalogenf Ry SRR GgeNQumdCN, CF;,

organlc am ne were used as startlng materials to

aropeaic eingh\bptioedlly eabstitned by R;,tReahd Bse0€ ar®@hagie!dterocyclic
sol vent and a cat al yt| c anount of concentrated

rin él&bﬁﬁh d n f‘ﬂaﬁﬁ
gxg{ ochl ride, Ey q{a%ﬁl}tlr fW}feg %e%%tlonb?les the
pase to obtain the Mannich base (1); in
sarﬂ%%@éth%§b§&8 Manni ch base, the carbonyl group was
reduced by catalytic hydrogenation or chemi cal
reduction to obtain the conmpound (2); the 10 conpound

oG g lfb%&n@s”‘éﬁﬁ éih%}faé?' &e&yﬁn%% %mf’iélé’gen OR,
showed asfollows R3\ NR3 X2 4
SRRINR, 1N Ox7CY, RF, COOR CONRz, CONHR or COR, wherem the

definition of R is the same as the above; and
R10 is C:O, CHOH or CH=.

2. The compounds or their pharmaceutically acceptable salts according

to claim 1, characterized in that, X; is N.

3. The compounds or their pharmaceutically acceptable salts according
to claim 2, characterized in that, Ry is C=0; R4 is H; X, does not exist; the

structure formula of the compounds is as follows:
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R RL (1) OHRSRs IH \ NR3 XHOR3 RZR6 R4 2 2
R\ RNX2 8 R(2) R (3) wherein the definitions
of X2, R, R2, R3, R4, R5 and R6 are the sane as claim
1;or 15 including the follow ng steps: acetophenone
derivative, aromatic al dehyde or fatty al dehyde,

or dame cBApPBUNdsadt Hedis PHIFRSUBBRING é@%ﬁta‘b‘}@%a% according
startlng rraterlals and i'n an 44 acidic or alkali

aﬁﬂl‘h’e 2 omey S aSERe ot ARy A % Qfﬁﬁﬁﬁﬂds
t
o2 éﬁp%?ﬁsﬁhp Ficht °art5yiﬁ%m°15’§p AP
subJ ected . to M chael add|t| on _react| on Wi th the

3-phegarr 2-(frbrosnganitinee/ Isttonedyiphenyls- I5aegosst ai n t he

conpound (1); in the resultant conmpound (1), the

3-plaeripd A3 (4g1umqan1h\m) i dunedhplpheatyd)- idoetdnedr ogenat i on

or chem cal reduction to obtain the conpound (2); the

Aung4(cRrbyR laﬁ‘ﬁﬁﬁé} at

con itionto ob ain the c rrpoung[p and the rgactl on

-{ -%tbilpﬁgwa%ﬁ}ﬂﬁﬁl- | -?ﬁ%e%ﬁpﬁe@lﬂ- 1 -étcg%nezq R2 Rs
3-phenyl-3-(4-chloroanilino)-1-(4-nitrophenyl)-1-acetone,
3-phenyl-3-(4-chloroanilino)-1-(4-methylphenyl)- 1-propanol,
3-phenyl-3 -(4-chloroaniliho)- 1-(4-methylphenyl)-1-propylene,
3-phenyl-3-(1-piperidino)-1-(4-methylphenyl)-1-acetone,
3-phenyl-3-(1-piperidino)-1-(4-nitrophenyl)-1-acetone,
3-methyl-3-(4-chloroanilino)- 1-(4-methylphenyl)-1-acetone, or
3-methyl-3-(4-chloroanilino)- 1-(4-methylphenyl)-1-acetone.

5. The compounds or their pharmaceutically acceptable salts according

to claim 3, characterized in that, each of R; and R, is H, Cl or Br; Rgis H; Rs

is phenyl or furyl; R; is phenyl optionally substituted by Cl or -NO,.

6. The compounds or their pharmaceutically acceptable salts according
to any one of claims 1-5, characterized in that, the pharmaceutically
acceptable salts are the salts of the compounds of general formula I with
hydrochloric acid, hydrobromic acid, nitric acid, sulfuric acid, phosphoric
acid, formic acid, acetic acid, propionic acid, benzoic acid, maleic acid,
fumaric acid, succinic acid, tartaric acid, citric acid, alkylsulfonic acid, or

arylsulfonic acid.
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s _\ Ra ~—~~~ \ RR R ORS HR5 ~NRs %H\~~~E\
NRs g RZKa ;2 Rz Ra:z R (1) R (2) R - HO\ \\
NRZR2-""\ RSR4~2 R, 10 (3) 8. A pharnaceuti cal
conposition conprising one or nore therapeutically
ef fective anmount of conpounds or pharmaceutically
acgept 0 C ' e ~of: :
ol T o, Pefariidny prYRERCRE BECREHPRERUS (B HIARR 2] including the
f 1ilccordi ng fo claim8, characterized in that, further
OLWHI& $'€PS0one or nore pharmaceutical Iy accept abl e
carriers or excipients. 10. The pharnaceuti cal
conposition according to clains 8 or 9, s
characterized in.that, the conpoynds or
AR BERGE S VRle Ut ABPBAA ARy con Baktvacldetyde, and
conponent accounts for 50% 99.5% of the total weight. =
organic ahangseerst used hastarbhgonataiald$o monduwei Mannich reaction in
pharmaceutically acceptable salts according to any
5 theorpresénad avfirgpdlap sdlvenepand ng cedsgtier ahiaintandr ogecentrated

hydrochloric acid to obtain a Mannich base hydrochloride, which was
neutralized with a suitable quantity of base to obtain the Mannich base (1); in
the obtained Mannich base, the carbonyl group was reduced by catalytic
‘hydrogenation or chemical reduction to obtain the compound (2); the
10 compound (2) was dehydrated under acid catalytic condition to obtain the

compound (3); and the reaction flow is showed as follows:

.-
-~

R
+ R;CHO HN‘R,? X,

OH R, Re
| H | Ry Ry,
NZ - H,0 AN 8
[E—— R2 R4 ?,{2 2 5 N\R4 X2
RG -7 R6 -
R1 R1
(2 (3

wherein the definitions of X,, R;, Rs, R3, Ry, Rs and Ry are the same as claim

1;or
15 including the following steps:

acetophenone derivative, aromatic aldehyde or fatty aldehyde, organic

primary amine/secondary amine were used as starting materials, and in an
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recetor nodul ati ng nmedi ci nes for preventing and/or
treating the synptons or 10 di seases such as prostatic
hyper pl asi a, prostate cancer, hirsutism severe

andr ogen- dependent al opecia or acne, etc. 15 46

acidic or alkali condition, the acetophenone derivative was condensed with
the aromatic aldehyde or fatty aldehyde to produce o,B-unsaturated carbonyl
compound, then under the action of catalytic amount of alkali, was subjected
to Michael addition reaction with the organic primary amine/secondary amine
to obtain the compound (1); in the resultant compound (1), the carbonyl group
was reduced by catalytic hydrogenation or chemical reduction to obtain the
compound (2); the compound (2) was dehydrated under acid catalytic

condition to obtain the compound (3); and the reaction flow is showed as

follows:
0 R~
L 4
4 = R4_‘b
R, | R, T RCHO —— R, 1{ >
6
R, R,
O Rs
,Ré-v\\
N.°® X
Ry R, R, ','2
Ry
(1)
Rs
- H,0 SRR,
— " >R, J R, R,
R

8. A pharmaceutical composition comprising one or more therapeutically
effective amount of compounds or pharmaceutically acceptable salts thereof

according to any one of claims 1-6.
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9. The pharmaceutical composition according to claim 8, characterized
in that, further comprises one or more pharmaceutically acceptable carriers or

excipients.

10. The pharmaceutical composition according to claims 8 or 9,
characterized in that, the compounds or pharmaceutically acceptable salts

thereof as active component accounts for 50%-99.5% of the total weight.

11. The use of a class of compounds or their pharmaceutically acceptable
salts according to any one of claims 1-6 in preparing non-steroidal androgen
recetor modulating medicines for preventing and/or treating the symptoms or
diseases such as prostatic hyperplasia, prostate cancer, hirsutism, severe

androgen-dependent alopecia or acne, efc.
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