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NON- STERO DAL  ANDROGEN RECEPTOR MODULATORS
PREPARATI ON PROCESS, PHARMACEUTI CAL COWVPCSI TI ON AND
USE THEREOF Techni cal Field 5The present invention
bel ongs to the pharmaceutical chem stryfield, and
rel ates to non-steroidal androgen receptor nodul ators,
their preparation process, the pharnaceutica
conposition containing the non-steroidal androgen
r ec AHO-SHIER Ok b ANPROGENREGEPTOR MODELATAIRS,
andr ogen receptor nodul ators in preparing nedicines
fREFARANIOYN BROMESEy BEARYTAEE USRI ®MPOSITION
di seases such as prostatic hyperplasia, prostate
cancer, hirsutism seN® FSETIDGRMQEpendent al opeci a
and acne, etc. Backgroud Art Andr ogens are a
category of inportant gonadal steroid hornones in the
human body. They pronote the cell differentiation and
t tilgshwicpddlield by is binding to the corresponding
specific receptors, theirby participating in many
crugj al physi ol ogi cal functions, such as the formation
of Hehpresenbi iogf betengs fethgspliaurisenticgraemiseyfield, and
sem nal vesicle, epididyms, etc.), the devel opnent
redgfgs i maemaisceidef aslcogearycsgtor chardaditors, atigirt heeparation
generation of sperns. In both nen and wonen, there are
pacess,t dha phopantéwivabl cafgoditagensontaiithy ashe non-steroidal
andr ost erone, androstanedi ol and adrenosterone, etc.
arkiregemdrogptos @xedulatbmpantiatie pBY dOHRIIeAlst&bi@At Sndi¥gen
bi nding to the androgen receptors (AR). The netabolic
redb ok desd@athrh 4n gﬁé@ﬁ*ﬁig flearifey faf 1@09{1@% Bafd tl{eﬁﬁhé the
receptors may induce various di seases or onot e e

syPh SRARCOC AUERES sul Ak Lﬂﬂbﬁﬁti? F}?é%ﬁﬂ%@gﬂ?ﬁg{ﬂé gé@%;r,ehirsutism,

prostate cancer, male steri i'sm
pelr ggen: of n cne, etc. These
Se?i seasesgggggﬁgﬁgém?l%%%g’ﬁ@gg’&%f;}fbaI and nent al
health of patients, as well as greatly reduce their
life quality.
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, efc.), 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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Beni gn prostatic hyperplasia is a benign adenomat ous
hyperplasia of cells in the region around prostate
urethra, but is not a cancer. It grows slowy and w ||
not diffuse to other parts of the body. The benign
prostatic 10 hyperplasia is one of the npst common

di seases in urinary surgery, and has becone an

1egbpwr§ (BRY. Khklmetabblit eBs@RePUnti TRnSESHA NiQIrd8e Bf alfl®gens

clinical statistics has indicated that, the incidence

o@ﬁwﬁ%‘éb@ﬁto% ?ﬂhﬂﬁc@%ﬁﬁf)ﬁé HeBsdsSo Z&ﬁ%oté% gfggo af&ﬁﬂses

W th 40-79 years age, rmy re up to
f
mlkhfdeﬁg ) 1%sta§1?h§%§§31%sdﬁ,g B&r emﬁgenlp gﬁ%@?;fer&ty,n%%%ﬁﬂsm,

LAY e R B2t
m-hliﬁ pg&? Ip%k’ {aﬁ&g@gg@ Dﬁiﬁ"g&k pﬁ d)éttlfggts?fé@ gﬁ%ill %r;t grmtaty reduce

e |ca¥| ons such as acute urine retention, urinary
tF’rr £ GU3t1E¢t i on, gross hematuria, bl adder

di verticul um cal cul us, hydronephrosis and renal
failure, 20etc. Clinical studies in the literature

ngj cat es_t hat. hydr pt est. ost one| the patient bod
‘ﬂ%g*? JrinBtie ot Bistn S ot Bi#gA deosantafis dhyperplasia of
Eﬁg IaS| a. (ﬁrost ate cancer i.s a severe disease
1@|t R FGIORBHOURBIGHEHBI P ya.dltid 1rBpt alcaRger: Hegrepfs slowly
are very hl%h in the West and occupies the first place
angk willa |09t ndlitfusRate eleor pails avlditke Sppdywulhaybanignogeystatic
CA Cancer J. din. 48, 6-29]. Although the incidence
hyperplesist iatanecah der mast Coinmaoi sliseases 11 beinaiyn stiyeryestd has
with an increase in the agi ng popul ati on, changes of
becoamti thofialvidblet &iljerSt threstenmg ahe Hdajllhowférm@m. Ghe clinical
di agnosis of this disease, the incidence has 5

statisticatled isidinitdd elant ke iscidesentrl vealos Qsteﬂiccﬁﬂ/pelpldsm is
i nvestigations have shown that the ages of patient

abb@NG0VP aBfoOHRACHItheSPED Abd ¥ m& PROPLE MO up to 80%
require long-termsitting in work,” such as” conmput

aff?:Pet[1@ta%%Soia@G| Gt dhh M ﬁ&%asﬁgcglfc@@meéf {Hoﬁg% ?itfb'%'tﬁé the

and clinical therapy practice

Pt R P PR R R %ﬁ%&%@%ﬁg SEMFAT G e
Onlsl_,\%p g@ﬁgtlﬁ%ﬂ °y Eoftaty WEO @T’Cg{ﬁ%‘&‘gﬁ%fn %{Héﬁgﬁ%étgflgd hyperplasia
iR By ‘Esaaffnaiuena% ﬁaﬁﬁiww%ﬂh&%&& Bl Hing NPy ot

DNA Bi.ndi ng DBD) and Li,gand Bi ndi ng Domal n
Cofnr_pé@)auf)ﬁe Elc @5 pﬁil}?eh@tgﬂtloﬁaQQQHaW tgch|infackiom gross
274(52),. 37219-25] rogen fornms a conplex with LBD
hegratygr, Bladde ﬂt}@f’tl@i«ﬂaﬁl,mfgﬁ@@lén hpdepenbeosE endenglaAREure,

located in the pronoter region of the AR target gene
eta. & legigak stubeest ianibiei bteratfireactdivates nigatodihiydhitestostagpne in the
expression of target genes, thereby regulating the
papéytshalyogithalfofeunst inhscepdedtafdenign saeticRiaskalasia, S
an inmportant 20 target organ for androgen. In the
enbryoni c period, androgen binds to AR distributing in
endoderm of urinary sinus to cause phenotype
di Pfostadntdaacenis af sprostdisersepifiekdedly mehl shandothddity and
i nduce generation of prostate-specific proteins. In
maretlity ehgleafidue arerorigghsin &rRdNGge MRl ooRlss the it pBics of
and proliferation of prostate epithelial cells to

mai ntai n the norphol ogy and function of the
2
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organ [Waller AS, Sharrard RM 2000, J. Ml.
Endocrinol. 24(3), 339-351]. In addition, the androgen
al so regul ates prostate cell netabolic activities,
such as biosynthesis of lipids, and control the
generation of sone prostate-specific expression
proteins (for exanple, prostate-specific antigen,
nfaSAmalamant henbld Keandis SHNeumRSNEN] 98, aCAl O8n&r J. Clin. 48,
androgens and AR I ncludes a set "of conplicated and
6+HQE}CA$15€10§1%_H R¢ ihdiaBSAUEE hRIbrRE QARG CRIRG it MSwer than in the
speci fic binding of androgen to AR plays an
Wi J.alie. y I d_.idi . SITO
B OB B B o R I bty
- e 3 . heroone |evels or .,
st (03, LB i®o f ARRRLs B DR UG bRG e Ahpigence has
f tf | seases di ci nes .achi eve.the therapeutic
ol e AR R ol R TR D Poiigatings d Uy that
tof AR..Th?re{O{e, wi,th AR as a target, finding )
hEERs OIRATER AHORG ¥ 0118t BRIy 41BORRDSOP lonwhp gguire
has becane a,focus of global efforts. According to
lopg-rHcBItag Enworks SB?’%p"ér‘iQ@B‘«,lteARpﬁmgﬂSa%m sacathives, efc.
..classified as AR agoni st and AR antagonist. AR
Iht sftesx  issudigs i ngyut t adinierdanthefapy t pemttiong  of  prostatic
prostatic hyperplasial/prostate cancer (especially for
hypsvplasiedrosages paneard havec aatpatietli weltgndivadattentidR iim the
t he cancerous region, blocks the uptake of androgen by
pheeinlaseeinch] iindrdsist s/orhiewedd.ect of androgen on target
organs, thereby 20 suppressing the growh of tunor
cells, decreasing the tunor volune and postponing the
di sease course [Leewansangtong S, 1998,
Enddtr prideinelisit @ dnCGabeer 0b,th8254388] red@pnparsupgrfairily, and
ot her therapies of inhibiting androgen activities,
fusctitnass erliphindetaimtedatansurBitioat fa0forof\s! dhoeiiZ fidgre 1, AR
hor none rel easi ng hornone anal ogs or testosterone
proteiti Hefsasigreé f ofuenaiiptiemaiha- Nedeehasg) DonkiiRi gmrg), AN A
ant agoni st can bl ock the binding of androgen to AR
Bihti9-165hang i raaghir 9 Pr o atl . fﬁfﬁ'
Sci .~ USA 96, (BL -f’ﬁ?%%%% %\%ledrnggrrg) ordh (L [Fe B,
; I1RQ anthit -japdr. r api n ditio
K%HRBIB&EQH‘J A9 RbH, &l B}ol. @1@89?23{%, ??%g?&ssg. nféﬁgb%@'rms a

ant agoni’st “can al'so be U
' : Sahi rsufi . sever ndr ogen- dependent
Cogh%%gé?gh (%%Fg it Zs% ’an girgaés , T?‘Oeta@. fx&?r Bres Z%FPO‘%% Hlhent

Iyde sed drogen .ant agoni s C be divided into
(ARI° IS0 T 306" SRR PR e AR Grdgn bmnao it the
- steroidal drugs include.cyproterone acetate (CPA) and
R G- QP F TR Olor BRI AL | RITF Y5iih np lddarsst | giengsn ercby

and.bi cal ut am de, (Casodex), etc. toNon-steroidal AR
fe%\ﬁ%%%ﬁ?%? Halpgirnl gangtenizscel fargey tissunrPrantitel &5 moimportant
cause hornone-|i ke or anti-hornone effects on other
targelopegan Facepdiogen. s thieynayenacpepoddandmdeky binds lte AR
.clinic. However, all the commercially avail able
disgnbutinmir egdoderivaeBuriamy pnedicesmist phbaotyesaliffetsntiation of
First, patients may suffer fromvarious side-effects

prestateepatbrimil stlanhdno isdede @hetitkaost prdstdt8-shBei fikSproteins.
gastrointestinal tract, nausea, vomting, insomi a,

In hapedygland@dar BERGRCheyndasud iRl iferati
hypos e%(lu ality, ‘etc. Secgé%%neéﬁr?%(g%ﬂ [eﬁegtglyll%\?\nﬁt%{a ﬁqulferation
: {tni@angh; t rea ' L a/ te .
o Pt gt B RS S BB AL, e
syndronme (AW5). It shows aquick rise of the previously
i nhi bited PSA | evel s and inicreased tunor volunme after
20 admnistration for a period of tinme. Treatnent has
to cease or other anti-androgen drugs nust be used
[ Di cker AP, 2003, Lancet Oncol. 4(1), 30-36; Laufer M
Sini baldi VI, 1999, Uology 54(4), 745]. The nol ecul ar
mechani smof AWS is still unclear, but it is generally
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Di scl osure of the Invention Through random

hi gh-t hr oughput screeni ng andsubsequent 5
structure-activity relationship studies, the present

i nventors synt hesi zed and optim zed a cl ass of
non-steroid al, small nolecul e conpounds which may be
divided into three series. The results from
ogmpEWatley 8.9, eStepte RMIA 0, eXpesi @mo%rihaﬁlﬁg\g 2 9natsy),
the affinities of representative conpounds to 'S

[ispeditieh, thah@oder) o @gg}iaitttﬂs Igrc);%@fté F@W?ﬁ&&%lﬁpa&ﬁﬁﬁé@, such

Wi th AR gene together t ucl ferase reporter
: d AR + I.51.] - :
S8R SR A SRR opoiein
: Ther ef or the .obj ect of ) 0
CHFESR0 B AL oL 000 Rue 08 BELERHe ] £88) ana
li@%n' st er oi dal andr ogenr ecept or regul at or

npoundsort heir phar maceuti cal |y acceptabl e
salts having a core structure of the follow ng
15general fornula I. Anot her obj ect of the present

in ti .S.:1 rovid reparatio rpces f the
sai co[ﬁg%%aﬁlé%rﬁogcgéher%ﬁ aﬁé’r‘fﬁfpg F‘F‘H AR e L%%{S a set of
not:-her ,obj ect of the present invention is to provide .
MR ORE el n R CRENRDAR PR b oRmapecitic
.of,. general, formula | or their 20pharpaceutically
blggg%ppggpgr%q o %\LI( playsa fndeppisabls ede. ManshdR related
present invention js to provide the use of the
diégﬂ;gg,@@ﬁgts frogeter anbalaneriph the dnterassion between androgen and
har maceutically acceptable salts in preparing
ABedivgi Hedhe gbnereak farmprantiyvsts tor escepiyr adidhfogetion. [n the
, receptor related synptons or di seases such as
ingivaduads isutthyiper poas tese plisstsat,emedivings abhiesetths therapeutic
effects through enhancing or inhibiting the activaty of AR. Therefore, with
AR as a target, finding chemicals with the activity to modulate 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
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5severe androgen-dependent al opecia or acne, etc.

The non-steroidal androgen receptor nodul ating
compounds or their pharmaceutically acceptable salts
provi ded by the present invention have the structure
of the followi ng general forrmula I: 10 Werein, X1 is
N, CH O or S5 and when X1 is 0 or S, 1.24 does not

Sexedictase) inkbitdrs OARNh@EoSHRcavBES & thePbihdind, oﬁaﬂ(ﬁogen to
al kyl, CF3, aromatic ring or aromati c heterocyclic

AR MBong-Chiang, @CHIRTS 1R|Man@932 P’r%cH%\Eﬁll %g%ﬂi k%USA 96,

benzyl ;” hal ogen,

|y SR “’”@ %ffbféc%%ﬁ% Pt Pndoeth Gerapics.

(e on AR Mg B ALE 5{‘-‘&5&@&%& Aidfye iﬁﬁﬁﬁ?@ digases

Sugﬁt% hisF Y g HBLsE e o C@k@f‘?érm%"cy nesia Ghelnesd acne

etfy 6 Db e g Bhég%L@%fLOgen anmOnISEs £40 by HBIERATIO o
benzyl , hal ogen NR2, NO2, CN, CF3, C3-7

cafgaqI st kytergstal or?&‘ldl yn@@rﬁgﬁtlmd@l edlby REroWEs! asdugo, include
aromatic ring optionally substituted by R7, R8 and Rg,

cyprolgranmtacetaiet @FRAY ande the npregeiodal byes lbshideuflatimide,

by R7, R8 and RO, wherein the definition of Ris the
mhﬁmu&atﬂ&bm&ﬂnﬂaaude)(caﬁ)cbam dtorm fused ring with R3;

10R6 is H C1-18 al kyl, benzyl, halogen, OR SR NR2,

N2, CN, CF3, aromatic ring optionally substi tuted by

R7 R8 and E or aromatic heterocyclic ring

optNwnsergidsligek ianieganisty IRme Rghasele@vityier4Rnandelo not

definition of Ris the sane as the above;
cause hormone-like or anti-hormone effects on other steroid receptors, so they
are accepted widely in the clinic. However, all the commercially available
anti-androgens have many problems 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,
anxiety, blurred vision and hyposexuality, efc. Second, monotherapy with
anti-androgen fo freat 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
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Wierein each of R7, R8 and RO is H, Cl1-18 alkyl,
benzyl, hal ogen, OR 15SR, NR2, N2, CN, CF3, COOR,
CONR2, CONFIR or COR, wherein the definition of Ris
t he sanme as the above; and R10 is C=0, CHCH or CH-=.
According to the definition of RLO, when XI is N, the
conpounds of the present invention are the foll ow ng

atthpegisierdtRets may prodliee LOMPAURGS 9 o Ner Thede®s@UkRre is
| provided by the present i nvention, preferably XI'is

aNunfRkO i &t Uenthd HriA R B0 49801 @ A% FAL; ch}aﬁﬁcai strygtures.
structure formula of the conpounds is as
When chiral carbon exists in the nolecular, the
conmpounds represented by general fornula | of the
pr eB@ytlosuréfttheIna&kRtibacen ¢ or optical active
conpound. VWhen X1 is N, the conpounds of
general formula | provided by the to present invention
can be prepared by the follow ng two processes,
whéftebngh Prepdoat | diighvtheesshplt Wiredhih@cl ades t hebsequent
foll ow ng steps: Acetophenone derivati ves,

starcomRtdctivadyd ediylensdip s divs atre pydent al&nedg as@'n‘t’ne%!ﬂeﬂeand
were used as starting materials to conduct Mannich

optRABdMclafs bPRoRESBNES] %ﬁneﬂfhﬁﬂeﬁﬂ% \é?@ltpggg%lg y1A&h may be

et hanol , nethanol, | sopr dpano

dl@f&cﬁ' Yﬁtbcl @uﬁle%f 'P E'%IE tﬂn gfn%% v\%i%i 1%09,@.09 bRding

obt ai n a Manni afka
RIEN R I T WL ORI
st ATROM%, (95%9[, and in a co-transfection assay with AR gene together

with a luciferase reporter gene, the compounds exhibit AR antagonistic

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 [.

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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was reduced by catalytic hydrogenation (such as Raney
Ni /H2) or chem cal reduction (such as NaBH4. LiAll- 14,
etc.) to obtain the conpound (2); the conpound (2) was
dehydrated under acid catalytic condiction (under
catalysis of sulfuric acid, para-toluenesulfonic acid,
etc; with benzene or toluene as 5sol vent; reflux

reacthORh@ obikai Br the pRABROUAANLS s 36 " BRUEUF the
[ Pacronlua 8kel B He pRABROMISGE i P9 Thrb e B %5) ¢
compounds of general formula I or their pharmaceutically acceptable salts in
preparing medicines for preventing and/or treating androgen receptor related
symptoms or diseases such as prostatic hyperplasia, prostate cancer, hirsutism

3

severe androgen-dependent alopecia or acne, efc.

The non-steroidal androgen receptor modulating compounds or their
pharmaceutically acceptable salts provided by the present invention have the

structure of the following general formula I:

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

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

aromatic heterocyclic ring;

Each of Ry and 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 R and Ry is H, C1~6 alkyl, benzyl, C3-7 cycloalkyl optionally
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R5 R4.- R6 R (3) wherein the definitions of
X2, R, R, R3, R4, R5 and R6 are the sanme as the
above. 10Preparation process 2, which includes the
foll owi ng steps: Acet ophenone derivati ves,
aromati c al dehyde or fatty al dehyde, organic primary
am ne/ secondary am ne were used as starting material s,

. kal et ] ‘ , ‘
BBty 39 PP RSL oSN L CRGAHT SRR o re
ol r.oxi - 50d] al cohol.ate, etc.), the

B SRRl SRR RPN B e R0 By, o
O Rl RPN S BARFECE Shmoanttc (e RcGHAGH QIR s the same
a tiaqu of catalytic amount of alkali, was subjected to
aﬁ\/ﬂ@h YCaddition reaction with the organic primary

am ne/ secondary amne to obtain the conpound (1); In
the resultant compound (1), the carbonyl group was

redvedt o COLE el b IERGRer (Of et Eombiind Rz CE
ngf a(%%rf%/ﬂ%% g}%gﬁg 5( g;zkigs(git&{%tdalb%/t | (;, c;[ggn%ingt ,in)’,” atrc%natic ring
optionally substituted by Ry, Rg and Ry, or aromatic heterocyclic ring
optionally substituted by Ry, Rg and Ry, wherein the definition of R is the

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

Rs 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 Ro, wherein the definition of R is the

same as the above;

Wherein each of Ry, 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

R 1s C=0, CHOH or CH=.

According to the definition of Rye, when X, is N, the compounds of the

present invention are the following three series:



14

R5 H20-;t2 R2 IR4A R 5(3) - The conpounds of genera
formula | of the present invention can be reacted with
any suitable acid by conmon salifiable nethods

chemi cally to obtain pharnaceutically acceptable salts
t hereof. For exanple, the said acid is inorganic acid,
such as hydrochloric acid, hydrobromc acid, nitric
acid, to sulfuric acid, phosphoric acid etc.; organic

jch s formic aci d, jacei c_acid, propioni &

N LR . & LR,
oing Beiy, mat Nﬁaur;g ric S BT
heid, Reatt Bei i d ci thig add C.ig.  Ra
5. . Rg . s R

al kyI'sul foni ¢ acid, such“as net hyl sul foni ¢ acid,

et hyl stsl fonic acid etc.; &rylsulfonic acid, fsuch as
benzenesul)f oni ¢ acid, para-t@} uenesul fonic acidsetc.
The pharnmaceutical conposition provided by the present
i nvention conprises one or nore therapeutically
general formula | or

ffecti d f d f
thel1e (HEPAHRGL OF EaTPiA derBpiPabbeovded by tha@rawy ivention,
PR LR ORB ooor 1 ers GrOetet (i B & GrienvidRERt the structure

proportion of pharnmaceuti cal conposition provided by
formetlppbhentompoends orsifollomst | the conpounds of
general formula | or pharnaceutically acceptable salts
t hereof as active conponents account for 50% 99. 5% of
the total weight, the rest aco ts for no nore than
50% The conpounds of ¢ sa | or their
pharmaceutically 10 %cdep abllg? sal ts have AR
antagoni stic activity, thus can be used to prepare
non-steroi dal nmedicines toRrevent and/or treat
synptons or di seases such as prostatic hyperpl asi a,
prostate cancer, hirsutism severe androgen-dependent
al dpken ahiml asrben etists 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 I, 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, erc.)
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 carbony! group
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Description of the Drawings 15Figure 1 is a schematic
diagramillustrating the three structural domai ns of
AR protein. Figure 2 shows the conparision of the
activities of conpound MAN032 and bi cal utam de in
VDA- MB- 453 cel ls transfected with reporter gene.
Di hydr ot est osterone (DHT) induces the expression of
whsakflecab by i qutalgtit shy2R6e@8idro(Judhr 8ARANENENI/,) or chemical
chem | um nescence count, and decline in
reciuetivh usiciesseNaBH,ndLca T TRYe P Tiol BBiaeRtBS dddSpound (2); the
antagoni stic effect of the conpound on androgen

C(m\g\gg@@ (2) Fh HE?&&?@@%@&%C@ @atglwtfcc@%ﬁ%tgﬁ?m&{ég catalysis

2 and bi cal utam
OB e o BN BT Db SR, & Bfene o

: P roliferation stinulated by wthe 1.G50 .
sdibiferfifin sBieRlob) 58 Bl Bt ' DiufyGia 3l S0 vt (ekiGs how is
show respectively the effect of conpound MANO32 and
Sh&%ﬁ%f‘ifﬂ% on wet weight and dry wei ght of prostate
and sem nal vesicle tissues fromcastrated rats
suppl enented with androgen. to Casodex has

significai inhibitory effects on the growth of, R
pr ost sem nal vesicle stinulated by exogengus ...,
t edt AN ® X,

t edtost-g ong, QHQQSCQ@DMW;WOSZ..QL&D{{& ! 2
i nhi bi y attion on the grewih of the aboVegti sgues ™.~

under tesfosterone stinulation. Best Mde of M he
| nventi on Ri
OH R, Rs
IH] M)\ ’R':l - A RiC
- R2 '—'g—"" ;: E N.‘Rd_ Xz - Hzo > 12 = d/ﬁd N\Rs XZ
. N R il 2 ,E 4
\% 6 Rs
R
1 2) Ry (3

wherein the definitions of X5, Ry, Ry, Rs, Ry, Ry 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, efc.), 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

[
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15The present invention is described in detail in the
followng parts, but it is not to be limted thereto.
Definition Unl ess ot herwi se defined, the
technical and scientific terns used in the present

i nventi on have the sanme neani ngs according to the
general 20conprehension in the rel evant technica

chingbdnd AL); ThhRe PaigRins corPRUhARY ) RS carbloﬁypl as reduced
. applications, and other publications and e%ue ces

%%@fﬁlﬁt@@ﬁyﬁf cRhtiBh cﬁ*%eﬁh@ﬁrregg&?)&??ﬁ?bW%H@E&ﬂpow}d (2);

ereln ar e |rer |ncorporat erences
oL ANk U SR, RESHRESL B0 obain

iHe éﬂlg‘ﬁﬂi {a referenced by the patents, applications,
al pen Bpl i cations, and other publications and
sequencesf rom gene | i braries and ot her dat abases

referred y the present patent, the définkdi Of.]ﬁ 3‘{
ilfu in the [pr esent sectio erli ect ed. R4A,S
used el Re 2" RofH®ome—reterks @ || east—oeRe o
"one or*nore". As used herein, the Yorosfatlc

hyper pl d%i a" refers to the beni gn torpdenomatoi d
hyper pl asi a of prostate around the urethra which may
cause different |evels of bladder outflow obstructive

di seases o» synptons, al so called "benigp prostatic

hypert . .R;As used herein, the "pro f at
camgefi” fefdrs [fmtﬁe comtn_nal j an t UfforNgf mal e
geni t ys®em nainly the ade noca o, 15A% -Used

her ei n, .he “hirsutisnt refers to the femal e hirsute
synptoms resulted fromthe di seases o#“an@rogen
secretion increasing. That is to say, nuch |ong, thick
and dark hairs erupt in the parts where hairs should
not grow, or hairs are di stributed in android type,

for exanple, the phe menon of thick, dense and dark

eyebrre)gm, pub Mgﬁmg{to abdorren or even to
unbiticar

The compounds of general formula [ of the present invention can be
reacted with any suitable acid by common salifiable methods chemically to
oblain 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.
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As used herein, the "severe androgen-dependent

al opeci a" refers to the severe al opeci a seborrhei ca,
al so called nmal e type al opeci a. As used herein,
the "acne" refers to the pil osebaceous chronic

i nflammati on, which frequently appears on face or
chest - back, and nay 5appear as the |lesions such as

acnéhe p@lﬁdthﬁscemi@ilulc@m hest! goanddc st thet Al SQent
cal | ed youth acne. ljd{le eflfﬁect i veyyg/ose 1_5f%ei;31 ehton

cORMPRENENE of 1ﬁdt€%éxﬁgeﬁﬁ’édl® OFSORRS (fl?s% H &Jrﬂﬁ%% general

herein refers to a whi'ch can sufficient
t t
B R L eSO g%y@ga}%pgompm
I b d d
o B Bl B Bl e A RS A P BB ey cure
di seases, or typically is admnistered to aneliorate

t her@ﬁ@éaqggm?yﬂﬁoﬁ e&eﬁaaﬁgﬁge‘?ﬁﬁgf g‘bh'%)s n 0V1de% by the

amel 1 orat | npt ons e nee used Phevsi

preg f NRGE bl‘falrl ytl‘?ﬁ‘fh d@lteabéo?nﬁﬁuéd% e%ff Lgfe;nse@ R 1 or

erivati ves € any Sa

DTV LG TR, R S0 E0L b BB

ucedt scanbea lied to animals
SQRLbY 8 AEMPY ??gmfelghgf 15 4758 EPPUE TOMTRR MR- 3005,
have drug activities, or are prodr ugs. As used

h ra ion gor .ot her .
ber;mfl Cl aﬂtl ac}%’gg;Se %o%‘? ea? ? n,ﬁ}edhpﬁ%n%utmaliy
" al cludes th use of t he conpounds
acg?gf*ﬁ’ée g?ﬁssi]ﬁye A8 ttieisRe milvilyndlls AT behB Goqrepare
oratin t he /y npt ons of certain
“‘Elpé}é ‘W‘E‘I Ia’ingé%%s B%/P%(Yﬁflh aad AT SEBtemp o5 phesaspe such as
phar.nmgceuti cal] conposition neans any alleviation,
PrPé‘&Hng’F%Pl@ﬁlap@F%ﬂ‘@n%anqeenbb'ﬁw%m, sewasmiandoogen-dependent

tenporal, may be attributed to or associated with the
alQpRAIMOE BERE.I%H of the conposition.

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
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5As used herein, "substantially pure" nmeans
sufficiently uniform and inpurity can not be detected
by standard anal yti cal methods used by a person
skilled in the art for evaluating purity. The said
standard anal yti cal nethods include, for exanple, thin
| ayer chromat ography (TLC), gel el ectrophoresis and

chrirghupéndseenencedddedubd ISHTONREQGER Y althiBsGhtic Qffect of the
sufficiently pure to also neans the detecCtable

C@ﬁwilﬁ@bncﬁg%@lﬂécg @r.acteristics of the substance,
such as enzyne activity and hioactivity, can not be
altered even if the substance is further purified. The
met hods for purifying conpounds to prepare
sulsparnt 3 aldhibieh e 6AbPYF BofPIRRY MV A e Ad KA amide
by a person skilled in the art. However, substantially
o&hEﬂME§‘cﬁ%ﬁ%n@ﬁﬁﬁ@ﬁﬁ@shﬁﬁ%eﬁeb%sﬁﬂ4fyhﬂ$?ﬂﬁﬁﬂm show that
stereoi sonmers or i1soners. In this case, turther
LBl caki [ e e: I.f ivity the
O W BB e R iR GoREhLrd SR et
iistier gdy+4 Ny Vi o, i ch . be
pESPARHPH BT R-BR B Lant s e Brtafbiaios i
pharmaceutically or therapeutically active form In
order to produce a prodrug, the 20 pharnaceutically
actr; ¥,e.-C neg:w Ll <b ifi . 0. 4 tiv
T %-eC AMRRH @1%%1]66 ?HW é%épgegﬁg/?g@glpé o fe018 gg S('for%%und

conpound i s generat rou Qﬁ_proc
MBP IR, I CCufER AR SR BRBE AR Sy SHRiERG BL o date and

Q to. mask the side effect or toxicity, inptove the
sefifoff SRefF asiey SrferSurfer Braraepbmditt sy satmeen

har maceuti cal.l y acti.ve conpound is known, a person
CEOAR RS T athEcHn, Héahlta@’s:@ Cth@npthsdeigvet afhprostate and

compound_ by the know edge of pharnmacokinetics and drug
sepaRahoTaskne | Alinwaef séy Msgicennay  Essiasory, And compound
~ Biochem cal Approach, Oxford University Press, New
M¥6WEO3R08Bplamgesrt@ssidabitory actidhenrt éiangrowth of the above
_"substantially" same or uniformor simlar may have
tissesreundrangesiastarbee stmtugatioraccor ding to the

conprehension of a person skilled in the art of the

rel evant techni que, and generally has a saneness of at

| east 70% preferably at |east 80% nore preferably at

| edast dbode ghtherbayeieier abl y at 10l east 95%

" Conposi tion" used herein refers to any m xture, which

may be sol ution, suspension, |liquid, powder, ointnent,

aqUﬁgus, nonaqueous or any conbination thereof. '

Chhpibratans Anvedem edesicrbaddnglesaty i trebfolbowion mts; ot it
. or nore. 15The term "subject" used herein includes
i1s weinfarke amdtedrihensts, such as

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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dogs, cats, cattles, pisg, rodents, etc. Experienced
i npl ementer shoul d understand that the subject is
suited to and would like to be treated and prevented
for the diseases or synptons caused or acconpani ed by
functional disorder of androgen and/or androgen
receptor, such as prostatic hyperplasia, 20prostate

laidnpen, applisitidsMarse\ehe BIieseMdepandenicRboPREIA gene
and acne, etc. The abbrevi ati ons of any

LB RChMY tIHO4REbaRA RENASHAS BRI OB eéntﬁ"?@p iiedSorated by

used herein are consistent wth the general,

N R R I O P
oSTREIGH ST, BRI RN R8s by pns

t he present. inventi on can be used alone.or.in
oSy O opREriier ndogtheZiTisgliogs and sequences
~excipients and y be fornul ated_as pyeparations for
hﬁﬁ&/ B?ﬂétiif“ée%\d n?@lﬁ? éfait%s%dﬁﬁﬁeds[afé ﬁﬁgspresent patent, the
i ptracavjtary injection, subcutaneous injection, to
detinitigps dwamatpd &t therpresentrsgatiee araseleeipdet i on,
transdermal injection, oral or local adm nistration.
The present nethod may use an injection preparation,
whi ch may, be. adm,nisterged in a formof sjngle dose in,
anﬁgﬁpgﬂ%PmﬁHLaaﬂﬁﬁtPnﬁo§%k8bﬁkéﬂﬁ%ﬁtﬁaﬁeafmpﬂ%OYHK”e-
buffer. The preparation may adopt the follow ng forns,
such as suspension, solution, or enmulsion in oleic or

aqueous nedi u The preparation nay cantain .
Forstl Bt TEgenics | TaRAA RS Eheg no'cgants the benign
tabilizer and/or. dispersing agent. In addition, the
ac%@?ﬁ%“@oh%?@ﬁq%a af brastatgy wognd pf&mwfe% “aps ey t@use
.a.dosage Iorn1mﬁth suitable carriers, sterile
di@&%‘%}&e vekseat Wadder gputdionerobsrveve slisqasesior symptoms, also
adm ni stration of the present invention nmay adopt
callsdmbegign pisattie, hywentraphy”. transdermai pat ch 20or
cream The pharmaceuti cal conpositions and net hods
for adm nistration used in the present invention may
refer to, but not |imted to, the contents reported by
t hé\UBSehisria, Ngs” pPrstde crpger srefers, BOtR] comnyer] nsilgnant
5, 886, 039; 5,941, 868; 6, 258,374B1 and 5,686, 102. The
tugss o ffrailetgeadehsyitesr npvielyetheiadanoeycinenvar i ed
depending on a severity of disease condition
and the adm nistration route. And the dose and

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.
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5frequency of administration is different according to

t he age, body weight, health status and i ndivi dua

responses of patients. It is necessary to be

poi nted out (the physician also should know) that, the

t herapeutic dose nust be term nated, discontinued or

decreased according to toxicity and side-effect. On

t heAg ostd &eysing thd Heevdrt nindadgdhesRRndent slopetia” refers to the

t oobvi ous (excluding toxicity and side-effects), the
saleed alopshiaulcBoadRl@phisat &l bédélﬁh Msypd AR pLhRr apeutic

regi men by increasing the dose. Any sui tabl e

adm ni stration routes can be adopted. The dosage forns

i nclude tablet, |ozenge, bean shape capsul e,

di sier sseon, hauapenss ofacradl tbieen, tcapsulgl os&lbdc@b@@dchromc

t he anal ogs thereof, etc. 15In practical use, the

in€lanmaLss thiblﬁ‘eir@dti@e%ﬁﬁl apPYSRE hRNEacal QP%hQEL bdtk, arfd may
combi nation with other "preparations, can be precise

wSHEt Ml RS CRIS RS PO SUREIL oS, e alo
caﬁ%ﬁ o lﬂ{]gmﬁé) comon phar maceut i cal m Xi ng techni que.
cc 0 admi ni stration requirenment, conmon

carriers, 20or special carriers for Iocal or
parenteral route can be used. Simlar drug nedia, such

as I‘f@t‘%rffccﬁtv@)do%@@ 8¢ & B pordtd! fo wh%% 1ﬁé 'ceﬁﬁﬁﬁq(eciﬁc di)sease

preservatlve IpOSOﬁE etc.

us%@%e‘?&ﬁst%?e ékt'oli 39 ¢ B bR c%ﬁteuiﬁéltgﬁﬁﬁ &ﬁ@g%mfe glngﬁg idte to

par ent era osage Tormms, such ad
Wyl f The
S"é{ubc%ﬂ\éﬁﬁem bRl SheTpBE dfﬁ%ﬁﬁ‘a@ fﬂsmseaiﬁl% oy may be

0 ext rogl ose nor s .ne or other |
adfpisteleiiah Sndle, 8535 0 Be SRR b s oA nartoy mne apeutic
reseni | nvention, aI one or i n conmbi natl on Wi th other

51%% Pisoriosec By CUsgInfiSPatesr e {HMeudh Snedaieiskued to

i Nj ectlon usi ng anpoule in a volunme of from1 nL to
%@@dﬁ% thehsyapboms. of hai Irepdadn adarinistratieperiai ngmehiorating

the total close to be adm ni stered. The present
sympiensineay be seededvi des a kit to inplement the

therapeutic reginmen. In the kit, effective dose of the

conpound of the present invention is conprised, alone

in combination with other reagents, in
phéﬁwﬁeéhtieéﬁm,y mgmcabn@aifsorammtabhe seftsymsters or other
contai ners. The preferable nedicine forns are the

deﬁmﬁw%at inchude ey salisi belesabi deriva@xdes odlicicos®y be prepared

solution, buffered solution 15 or other
eaybabm@ersomlslklyledcmeﬁteabﬂewsthekmdven| procesds. TAe @mpounds

alternative, the conpositions may be |yophilized or
dedré@dnd ppoduehl tas eanteagd!ledconirinass SRt haRahk Ywvigfut any

phar maceutical ly acceptabl e solution, preferable
tos8¢ effebe TSRl dtirh P dy 95{1% c‘&%@t@h@ﬁ[est B hey oﬁu‘? n‘pOS| te,

S0 as to reconpose a solution the o

i njection. Typical pharmaceuti caI Iy accept abI e

solutions are

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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20sal i ne sol ution and dextrogl ucose sol ution. In

anot her enbodi nent, the kit of the present invention
further conprises needle or syringe, preferably

packaged in sterile form for injecting the _

conposi tion and/ or packaged al cohol pad. The kit may
optionally conprise a specification for doctors or

pat Aentsed herein\extnelibleeimy es@ndy npeeist 608ertsn Wb RN discase
expl ai ned in conbination with specific exanples, but

by heymddistating | dBrtaih N ebIfRS PHarhAYARdaP eordf B 8ndans any
The synt hesi s of

} . i i 1= (A~ ' h -
e e s SR A B

od0R 00 dsasb ol LU RERRLAAS oL, SR8y ThRD
After the mixture was stirred for 10 m nutes at room

tenperature, 13.42 g (0.1 nol) of 4-nethyl
ac eAQ%%ﬂoH@re%ﬂd“ﬁﬁis@ddﬁaglgegﬂflﬁgba%s Cﬁf?ﬁﬁi‘éﬁﬁ?;gﬁfmm, and

hydrochloric acid were a reinto, “the
ot oaPr PRy Phda AR BBt bl BY Fherson
SR ETEG B0 i CRLMAS PrblR TR S SHBM b meods
G B Rt 2o QroraAO BB @ e r@rilocophoresi
o Pl oRites o sdrenameaashy ((HRI b dot Fifisiondy pure

hour. The solution was filtrated, and the filter
al%%@gqﬁghﬁé@mmpmygwaﬂ chematint characteristics of the substance,

such as enzyme activity and bioactivity, can 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 sterecisomers 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

14
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of absolute al cohol. The crude product was
recrystallized with the m xed sol vent of al cohol/water
(volunme ratio 1:1) to obtain 25.61 g of needle crystal
and the yield was 73.2% np 152-1540; |FI NVR (CDC13):
7.79 (2FI, d, J=8.2 Hz, Ar-H), 7.12-7.42 5 (7F1, m
Ar-H)y, 7.02 (214, d, J=8.8Hz, Ar-H), 6.50 (2Hd,
o aBeBhiztherAchdrd}terbtid2 Ohde #Ghadadcdintal HEHctiv3. 6&npound is
(21-1, t, J=7.4Hz, C-h), 2.40 (31-1, s, CH3);
ki dvB) 4 p3RdnMKiidied Exanphe c%n-ﬂé@ig?ﬁ’ﬂ}hteﬁ%ﬁlgoéf the compound by
103- phenyl - 3- (4- br onoani | i no) - t hyl™phenyl) ace

th'éao@;ﬁowledéco @fop%aﬁrgaéo E@icsOf {@%Qﬁnﬁédﬁfy@% 91}7 z%ovg.ro [See

of 4- brom)a I ne,

MRLESHY C%@Jz%t@ﬁ??ﬂgk?&ﬁzc%z@?%% 2, a)?f(owi ?Jm(?‘&tsﬁ& BeB%, New

m xture was s room

Yaﬁmgfgg Hhges a@gdgé%ga(o 1 mol) of Is 4-methyl

acét | ytic anpbunt of concentrated
hydrochloric acid were added thereinto, then the
reaction was conducted for 24 hours while stirring at

giRet (& er,. 1 he n
e SR e S @@%ﬁéﬁ@?@%&?%@ﬁﬁ%ﬂé’ Bve some
r.-at ed and shed th abso
hs“ﬁ%@ B BE Rl APt SBE SRLSe TRl 4 RodgR Ml in
: 20a] coh nd stirred fo .5 hours at ro
th?& o AR SRR leoBBiaR] B GatRbiitionia SAdeenant Al ar [Sust 70%,
t to b filtrated, d the filt
B ToNRIER Wk TS ol et b oty o
Qhol . The crude product was recrystallized with the
le%ﬁtggé °sol vent of al cohol/water (volune ratio 1:1) to

obtain 28.04 g of needle crystal and the yield was
71. 1%

“Composition” used herein refers to any mixture, which may be solution,
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, efe. 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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np 147-149U; IFINWMR (CDC13): 7.79 (2H, d, J =8.2 Hz,
Ar-H)y, 5 7.12-7.42 (711, m Ar-H), 6.79 (2H, d, J
=8.1Hz, 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, | =7.4Elz, CH2), 2.40 (3H, s, CH3); M5 (FAB):
395(M+H). Exanple 3 The synthesis of

t 03Thbemyedtalidngi 1 QaRi bi a@&mlc (oiBé,hyhphe na/olaig ]arfﬂc %thel
t one 10.60 g (0.1 nol) of benzal dehyde, 13.

copbufBl) uedd 4h&ishy OQIQ:' 'écﬂ&st&ﬁo ‘mt Ofy, b§&ge;r‘tlle w%l known

al cohol were added into a reaction ott e’ ter

aﬁgﬁgpyggtg)tn‘gféhééé rirg)q ft%% 1)903&@?%0?15 4f o{rﬁ?ﬁmlgg tpujhshcd by
t

e Eo PR LR RsGiBbT e o hen ¢ he

reaction was conducted for 24 hours while stirring at

32C. After the reaction was conpleted, the reaction

soI %mﬁ Cl‘?ﬁ’i ﬁgscf‘%er ni ght, the separat edTﬁgl id was

iltrat e th absol ute al cohol
resul t ant soI [ d was suspended in 160 nL of 95% al cohol
and stirred for 201.5 hours at roomtenperature. The

Sol NEEQR RS oN B r;ﬁ'laé&ﬁdirWehPt oRaLHE aE&ﬂ DARELRf Bne (fresent

basic, filirat ed he fi et cake s washed W

IR bn %‘ZEHLHH %lﬂﬁ %‘uih &h&&'&aan \;If-{]ﬁ o?ﬁ&dlfleﬁfc?xge%c carriers

was recryst Al 28
Olglrysﬁ?lleé E?hén‘& a t&g{gu%ée%l}s tp%eggtagogs 3%, an? sultable
administration routes, such as intracavitary injection, subcutaneous injection,
intravenous injection, intramuscular injection, transdermal injection, oral or
local administration. The present method may use an injection preparation,
which may be administered in a form of single dose in ampoule or in a
mulii-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 cream.

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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nmp 157-159D0; IHNWMR (CDCI3): 7.79 (2H, d, J=9.1 Hz,

Ar-H), 7.78 (2H, d, Ar-H), 7.22-7.40 (7H Ar-H),
6.50 (2H d, J=9.1 Hz, p-NORCBH4NH), 5.58 (tH, brs,
NH, 5.07 (1I-1, t, J=5.81lz, CH), 3.48 (2H, d, J=5.8

Hz, CFl12), 2.40 (314, s, CT-i3); M5 (FAB):
361(M 1-14). Exanple 4 The synthesis of

tHO3LBhepaten- (Nogarbowl 1@@ | '6”@7 do (B;mes hy| @wny@)ggls 039;
acet one ( of benzal dehyde,

51}31,17%@ 6(@59.3174@1)«13@5 éggqggobenzm c acid, 140 inL of
e

absol ute al cohol were ’a Into a reaction bottl e.
After the mxture was stirred for 5 mnutes at room
tenperature, 13.42 g (0.1 nol) of 15 4-nethyl

acefigphen®r anchtaringl ot heedABWAt mak E@%@i@ﬁr@é&‘ﬁdmg on a
hydrochloric acid were added theretd, then t

sERMEY I VBS e CMHES L DNt Ahe %Qinﬁﬂf’srtxsat g’ﬂ oGt tAIE(f ki g8le and

32C." After the reaction was conple the reaction

Gy B A AR U R R REDRY B0 b0y WRtghe,
hAR RN PR s B4 %S%itﬁa?s%%?t et atur e The-
solution was neutralized with saturated NaHCO3 to
basic, filtrated, and the filter cake was washed with

sngt lis ﬂ%’é&@é fo @gsﬁﬂl#% X coﬁﬂﬁg qhglﬂg}ngﬁﬁgeggggpﬂ%‘y) that,

was recrysta | ze

th%d@@ag@@%ggguz@ﬁfledtg%in 1@3%@ Peé;geas 5' according -

to toxicity and side-effect. On the contrary, if the clinical response 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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(2H, d, 1=8.6 Hz, Ar-H), 6.98-7.46 (7H, . m Ar-H), 6.51
(2H, d, 1=8.6 Hz, 5Ar-H), 5.06 (1H m CH), 3.24-3.35
(2H, m CH2), 2.37 (3H, s, CH3); Ms (FAB): 360(MtH).
Exanpl e 5 The synt hesi s of

3- (41- net hyl phenyl ) -3-ani |l i no- 1- (4- net hyl phenyl)
-1-acetone 10 12.02 g (0.1 nol) of

lifosmiby Lhenaabaehy el fnddndby %elgéﬁ%h Lhnanid iearlefh ve
m d of absol ute al cohol were "added into a reaction
the préder A, Xt e ir f.or 10 mi nut
R R e pATRTM s Gg¥ SRrBls ER, bS] e Bhffons of
e ac ngpe catalyti ¢ anmount of N
Rl A R eﬁm@ﬁ‘%g@g such. passatea
. .nt g, n the reactiagn ct.ed for . )
HBED S P nb R, b TSk o A T FOPRY O S5ctPihiias nomnat
onpl et t he reaction sal yti on was cool ed overnj ght,
AR 98 55P% SBLLIoRrd THRoR Host O TRRch BB MEMoMPE RIS prasont
. absal ute al cohol. The resultant solid was suspended in
InYEBUAL, 0310880608 dBhEPIRRRRIEQ! r Mél fahen prspagatinsy oom  be
enperature. The solution was neutralized with
afgega%tﬁre& dlr oNghoDgravendas ilajectiph t vdine dympodet e af voluere of
cake was washed with smal|l anmount of absol ute al cohol .
fromel enlide 2906dwét Thasameontyst dillhiaredasies Hepending on the total
al cohol /water (volume ratio 1:1) to obtain 24.05 g of
daseytettad admihisteeedyi el d was 73. 0% nip 131-1329;
| HNVR(CDC13) : 7.81 (2H, d, 1=8.11-1z, Ar-H), 7.04-7.34
(92-1, m Ar-H), 6.55 (2H, ci, 1=7.8Hz, Ar-H), 4.95
(iH,  dd, 8.011z,

The present invention 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 sotution, 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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5CH), 3.43 (1H, d, 1=6.4Hz, CH2), 3.41 (1H d,
1=8.0Hz, CH2), 2.40 (3H, s, CH3), 2.30 (31-1, s,

CEl3); Ms (FAB): 330(M+H). Exanple 6 The synthesis
of

3- phenyl - 3- (4-chl oroani | i no) - 1- (4- ni trophenyO- 1- acet on
e 10 02N C 10.60 g (0.1 nol) of benzal dehyde,

cdipébition(dhdlonpadke@bd 4 CM A QANITH {dal10f ise ¢
abgol ute al coﬂ%l V\ag're ad%}lcle(g F?cﬁ{]ghlgq?tegc??%[dglgéi?l Ceo.mpmb !
s BEatlPfoT OIS i ighiy red for 10 mnutes at room
tenperature, 16.52 EO. 1 nol) of 4-nitroacetophenone
and catal yti c amount of concentrated hydrochloric acid
15 were added thereinto, then the reaction was

cordetet efle foesatf id L Bing; inati ;
t enper Eit ur eI.ﬁJeAf t e?ﬁ/{éﬂgoﬁggc?il %%uvvgﬁéﬂglor%gl [er?ggb lbtlﬁaemn with
sHeRatd b Uty 0 k separ at ed
E{c,ol id %@%&1 %Lrlg;ﬁ(é an &\(/\%Ig etgggr%gg nsf/oeflﬂ?% al cohol .

The resultant solid was suspended in 200 nL of 95%

al cohol and stirred for 1 hour at roomtenperature.
EXfageliuti on was 20neutralized with saturated Nal -1 CC8
to basic, filtrated, and the filter cake was washed
with small amount of absol ute al cohol. The crude

product was recrystallized with al cohol/water (vol une

r at¥ioe dyrithesio ofbt ain 31.23 g of crystal and the yield
was 82. 0%

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

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. Alter 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 NaHCOs to basic. The stir was continued for | hour,

The solution was filtrated, and the filter cake was washed with small amount
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HNVR (CDCI3): 8.26 (2H, d, J=8.6 Hz, Ar-H), 7.99 (2H
d, J=8.6 Hz, 5 Ar-H), 7.23-7.52 (5H m Ar-H), 7.04
(2H, d, J=6.4 Hz, Ar-H), 6.52 (2H, d, J=6.4 Hz, Ar-H),
4.97 (1H, t, J=6.2 Hz, CH), 3.54 (2H, d, J=6.0

liz, Cl42); M5 (FAB): 382(MtH). Exanple 7

The synt hesi s of
0B-ibisehyd - BedMolc Mty eandd pRuct - s ff@éz@)ﬂa@"‘%l\)itﬂthe mixed
10pr opanol CE13 6.98 g (0.02 nol

s8vBheoy hic3hbfwaedd Ro0ank himo) -1 r?lm(&tﬂﬁltf%ﬁ’ e@ﬁ’;llécdlc crystal

-1-acetone and 120 niL of net ha were added into a

ah@ &G | RIM kelst1eroAfter the mxture was stirred at room
tenperature to tée solid being conpletely 15di ssol ved,

c l1y¥bi t d
A el%*%f% he MR Rk T AR R G R 0, 7.12-7.42
t af.t cl th
TEGOE RGN0 dalhat et FBr-: AR 655 (ke dlmscitig Ar-e,
d a f.1 r tion was conpl eted,
?‘é PR Hrutatbh Ak (ofod L osimenndy (b o CHL)
he fitter cake was washed with smal |
MBI SR ERanol The i1 trace was distilled o
~renmove the sol vent under reduced pressure, thereby
Egamalp 2a solid in powder. The resultant solid was
rec stallized with al cohol/water (volunme ratio 1:1)
T)éaylmth?ssoofg of crystal. The yield was 82.6%

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

CHy

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-methy!l acetophenone and catalytic amount of concentrated hydrochloric
acid were added thereinto, then the reaction was conducted for 24 hours while
stiring 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

%]
[ov
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| FINVR (CDC13): 7.81 (2H, d, J=8.4 Hz, Ar-H),

7.11-7.40 (7H, m 5 Ar-H), 7.03 (2H, d, J=8.21-1z,
Ar-H), 6.49 (21-1,d, J=8.2Hz, Ar-H), 5.05 (1H, t,
J=7.1Hz, CHOH), 4.94 (1H, dd, J=7.414z, CH), 3.51 (2H,

m CFl2), 2.41 (3H, s, CH3); M5 (MB): 351(M+). Exanple

8 The synt hesis of 3-phenyl-3-(4-

welshed oaithl kma)t adroldt net Bipkohenydidotd): IrhePLARM SREduct was
3.51 g (0.01 nol) of

réerphienidd 3v(th-wB ! aneanid ey b@'a?&h%?w&p{}@rl]w&k rﬂ;ig l:é) to

-1-propanol, catalytic anount of para-tol esul frin

i | re. knto a reaction
R P R e S R IR B RENR 1R S Lo
while stirring under reflux. After the reaction was

corrphet 84, | 4oe. ' BAGLIRON (oL 07179\6@1@9%56% :ffﬁzf POM Ar-H),

tenperature. The tol uene | ayér was wash _
TRyt o Rl (20, e ot e oo Bl 8
A8 1 o9 AR SplipnCuRSs ASTRNEY PYdhes (A9 im o
1T ENTHD ST SRS GaBh 7o B0 T T

(CDCI3): 7.82 (2H, d, J=8.4 Hz, Ar-H), 7.16-7.42 (7H,

EShafc ). 7.01 (211, d, J=8.21'1z, Ar-H), 6.63 (11-1,
g%rfﬁﬁkile. OHz, 7.4Hz. CH), 6.46 (2H d, ti=8.2Hz, Ar-H),

6. Thol J=16.2Hz, CH), 4.94 (I H d, J=7.4Hz,
Gﬁ%‘gz%’gféﬂ‘fg‘flﬂi-s, CH3): MB (FAB): 334( M+H).
3-phenyl-3-(4-nitroanilino)-1-(4-methylphenyl)-1-acetone

o O NO;
N
S |
CHy

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
L.5 hours at room temperature. The solution was neutralized with saturated
NaHCO; to basic, filtrated, and the filter cake was washed with small amount

23
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Exanple 9 The synt-hesis of

3- phenyl - 3- (1- pi peri di no) - 1- (4- net hyl phenyl ) - 1-
acetone 1010.60 g (0.1 nol) of benzal dehyde, 8.52 ¢
(0.1 nol) of piperidine, 150 nt, of absolute al coho
were added into a reaction bottle. After the m xture
was stirred for 10 mnutes at roomtenperature, 13.42

of ablolluternilgolef]l. ArtethwlagestrhenNScapshatiatal Wﬁhctle mixed
anmount of concentrated hydrochloric acid were ad

séEh@ﬁﬁ@ﬂ’ﬁl@ohél'ﬂﬁﬁtérr[%ﬁﬁﬁ@HtR:n1 %o 6 REYSL et é%ﬁ cilyastqi and the

hours whil e 15 stirring at ' ter t’he react
yias weQRY @f,ed, the reaction soI ution was cool ed
over ni ght, f he separated solid was f| Itrat ed and

LA SR GRS D TR A € A% o
netieaft, 8T RE ?ﬁi@eamr;t;.mhwa&gzg“%&awcu--g1
b 1 The 20
P%Z@lt IR Se&aﬁgft lhas 7 h‘i’}r ér(;*elﬁkfé tﬁds%v@gneé?mdﬁ #3em

T
Fobd HedBer a1 680 ek kS Bod)ap oG Do bt ai n
5 23 37 ﬂ of solid in powder. The yield was 76. 0%
MUR4Y(CDC13): 7.76 (2H, d, J=7.6 Hz, Ar-H),
7 12-7.42 (7H, m Ar-H), 4.92 (1H, dd, 1=7.4Hz, CH),
3. 4bhg o thesisof. 41-1z, CH2), 2.78 (4H, m CH2), 1.55
(6H m CH2); M (FAB) 307(M. Exanple 10 5The

3-penpbsi(g- cﬁrboxyhnli:no) 1-(4-methylphenyl)-1- ‘1cet0ne
3- phenyl - 3- (1- pi peridi no)-1-(4-nitrophenyl)-1- acetone

02N
: COOH

Cr r3

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

24
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10.60 g (0.1 nol) of benzal dehyde, 8.52 g (0.1 nol) of
pi peridine, 180 nlL of absol ute al cohol were added into
a reaction bottle. After the m xture was 10 stirred
for 10 minutes at roomtenperature, 16.52 g (0.1 nol)
of 4-nitroacetophenone and catal yti c anount of
concentrated hydrochloric acid were added thereinto,

strth¢hathbent e2abisINaizoRONduet @fitcfcol!%ro%l%ch%ﬁ %eé’)’?&d ﬁlzed wath
stirring at 45C. After the reactio vvas conpl e 5]1

alcd@el LOBb&A! Bbisoy HRenGen a‘?:}] @%\(}{1@% %ff?esepar at ed

solid was filtrated a

AR T, A8 8,195 RSO TR 5
TR T AU T LRI L D e
A 5B THS GRAS b0 85 ! S, LD AT ST i
ERBASLISGRISCLCS, s ecrystal Lized i (h atsolute

yield was 60.0% |IHNWVR (CDC13): 8.27 (2H, d, 1=8.4 Hz,

EAF‘H}-H)“'SI% (2H, d,./-8.4 Hz, Ar-H), 7.18-7.49 (5H,
m Ar4l), 4.89 (1H, t, 5=6.2 Hz, CH), 3. 54 (2H d,

Jza{éﬁﬁ%@@%#(&%@@ﬂ‘wﬁm 3 anilinot (o msthy Fubnar )

nethyl 3-(4-chloroanilino)-1-(4-nethyl phenyl)-1-
]5 3¢P8fe 4.84 g (0.11 nol) of acetal dehyde,
12.76 g (0. 1 nol ) of 4-chloroaniline, 150 nmi of
absol ute al cohol were added |ntoc§ reaction bottle.
After the mixture was stirred fof 5 minutes at room
tenperature, 13.42 g (0.1 nol)

= H
/\)l H
CHy” %

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 botile. 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 NaHCO; to basic, filtrated, and the filter cake was washed with

small amount of absolute alcohol. The crude product was recrystallized with

23
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10.4- net hyl acet ophenone and catal yti c anmount of
concentrated hydrochloric acid were added thereinto,
then the reaction was conducted For 16 hours white
stirring at roomtenperature. After the reaction was
conpl eted, the separated solid was filtrated and
washed with absol ute al cohol. The resultant solid was
afospEndes (va1d30 i of | Abs B A s ane o 30d) Shil titeield we
for 1 hour(I at room 15 t)g%per atlur e. %@ nglgﬁ% ?%drwg/\igieid was
7neatralized with saturated NaFI CO3 to basic,
filtrated, and the filter cake was washed with small
anount of absol ute al cohol. The crude product was
rechpsit-1 3zed ‘MINNTROSRE NI &7 @l eahol % ehtain. 22748,
of s)gl idin powder. The yiljlgal d wgs 78.0% THNWR F 7049734
AEDRL AL HT, 8552l &',Jé-?.-g (17,38, (A |
SR 3’20 A Y, 7. 0598 'zji;%‘ gﬁrﬁgé(éfﬁt@dﬁrﬁﬁz 8.0Hz,
4 6, 1J78< Gz, o (1 3 .
CRYS PO, s M) Bt i el e g s
NI T 1z, N FAR) : Md). Exanple 12
cﬁ@&ﬁpf@gﬁ 5, £, ME (R 53683
3-isopropyl -3-(4-ehl oroanilino)-1-(4-nethyl phenyl)-1-
ERG8hRNE 7.30 g (0.1 not) of
iso?butyraldehyde, 12.76 g (0.1 nol) of
4-chl oroaniline, 150 nL of absol ute al cohol were added
| NtDhasyaafdsisopf bottle. After the mxture was stirred
for 5 mnutes at roomtenperature, 13.42 g (0.1 nol)
3-9hefyNBL (V¢ ROSH ARNENHE (A LE30RW of
?oncgnt rdgt ed hydr ogﬁ)ﬁori(cr}ggﬁg’th\%gyg a(}gg% her ei nt o,
then the reaction was conducted for io 20 hours while
stirring at roomtenperature. After the reaction was
conpl eted, the separated solid wasfiltrated and washed
wi th absol ute al cohol. The pesultan 6lid was
suspended in 150 nL of absoljute glf’%l and stirred
for 1 hour at roomtenpéra . "¥he“Sol uti on was
neutralized wwth sa Urated to basic,
filtrated, and the filter cake was washed with small
amount |Is of absolute al cohol. The crude product was

of B B0 PRl Gl 3l0ebindly Y Lehforonnte,

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 ! hour at room temperature. The solution was

neutralized with saturated NaHCOs to basic, filtrated, and the filter cake was
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| HNIMR (CDC13): 7.82 (2H, d, J=8.4 Hz, Ar-H), 7.28 (2H,
d -

d, 1=8.4 Hz, Ar-H), 7.02 (214, d, 1=8.8 Hz, Ar-H), 6.51
(2H,d, 1=8.8 Hz, Ar-H), 4.75 (11-1, m CH), 3.43 (214,
m CH2), 2.34 (314, s, CH3), 1.81 (I H, mCH), 0.98

(6H, d, 701=6.4 Hz, 2Cl-13): MS (FAB): 316(MH).

Bioactiyity Test 1. Materials and equipments 1.1

wRishedl diandmedl lanlduresof AEORACNIESHAPI e XRULSHbAGt was
were

plasm d and | uciferase reporter gene plasmd r
réapsianueded By aldmobaldenal o et 859 1. ABEM :
of pChi na; human breoast caﬁcgr celer?tl?i %'e %Wiﬁ%}%??ggﬁ?, g of
AR | iRy t,gﬁse apger cell lines ENCaP were
Cpurchasege rl%lr% O%?,f{@u A. 1.2 Reagent: Fetal

bovlia;le serum (FBS, G BCQO BRL, USA); charcoal -dextran

t r e MR UICROVE 08 (281 Ui 05 FBS. A Hyo! one, ' J=8.6 1
DMVENI andqRPNI 91)640 rr(zdi um (4 BC%%RIL', BU%%?; (2ILP§I\’/§|\’/IJ 8.6 Hz,
Ard) U § B 97 @§0UTLE €4 - PR Hf er 358 ASEAW Ki :
(Pr%)rrega Corgor étn?’oﬁflflggbg'?atﬂgm gﬂ%é?éﬁgﬁz? orcﬁﬁ{i? ?_.tS%_(:ZH, d,

1o [ SHEd tosteron \ er sham . WK o s
LA R e Y oS RAe) pon R B gy ms
0909% yeptor protein was the expression product

(%?Etr)'he ll}}irrﬁxeellﬁ‘?‘androgen receptor gene expressed with the
bacul ovi rus expression systemin insect cells.
E%agl[ﬁguyi pments: Envision 2101 Multil abel Reader

(Perki nEl nmer, USA); 15CQ2 incubator (Fornma, USA);

Wallac McroBeta  TrilLux 1450 (PerkinEl ner, USA);

VERBAG' syMtR69P | ot 5 pReades -(MehReHh Allidds Vi -¢£: -1-
Exper i rreyrh?]t al net hods a%?rgsul ts 2. 1“%5’% ?f)?nefty l%eéﬁri) 1
phiﬂldid]g activity 20The sol utions of DHT and each
conmpounds of the present invention as shown in table |
were prepared with 'DNB, and the concentration

gr adi ent

6.98 g {0.02 mol) of 3-pheny!-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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of MT were 0, 0.3, 1, 3, 10, 30, 100 nMin turn, and

the concentration gradi ent of the conpounds were O,

0.128, 0.64, 3.2, 16, 80, 400, 2000 niVlI in a serial
order. Five RI of each dilution of DHT and the

compound to be tested in different concentrati ons was
added to each well of mrcotiter plates, respectively.
reAdE o gesssuas eRERby RIARI Ns YIRS i AGKlede !t It REsABSAYolid was
buffergﬁ(ZS M NaFBPOL.  10% gl ycor of[i‘gjl T8 T RERE 61 pys

re® d4LL B H Wit hI RO A WL ReRAQL 82880 JHILR 48P0 §
PRt e bR RABR TR Rl TR £ 8 g et

of aprotinin

as Rg
Thes addes §psget a final concentration of 5 nM Then
pﬁzlresu%t%%?g% xture was added into the plates wth a

voldurre of 195 RI each well imrediately after m xed
t horDuER Y(C ine verpig A1 AR g
i ncubat i on( \A%ggc):o%?fggggg %’OgLRﬁﬁo?izﬁ%ir g@yaﬁg% |e]trdé(S E@ S’ t,

ARLRT OGN0 425% ;ZZQJ%F&%%&[F?”%%@@‘QR%@?%‘?d’s 18, s,

of the ‘calan un

S e e e O IR B emr?e%@%;@%lﬁﬁat@%i#ﬂ@ﬂi 241 GH,
sy MO PN EVET ot “was cucked out, and the

precipitate was reserved. Two hundred Rl of the assay
P was added 15 into each well, the precipitate
E?HB§®%?ded to be shaken as far as possible, and the

centrifugation was conducted for 3 m nutes again. The

supergag u i4- S Ch Qigt

T esar e ¢ PR bR R A fiReny)
,lsgpgép@h@nt was sucked out, and the precipitate was

reserved. 300 RI of scintillation fluid was added to

each well. The mxture 20 was uniformly m xed by

shaki ng, and counted with Wallac McroBeta(r) Tri Lux

1450. As a result, nine conpo had sim | ar

affinities to androgen recept'ar _-as thecpositive

control MAT, and their |C50 valugigiﬁfe bel ow 10 nM

(see Table 1). Table 1 Fe o g activity to

andr ogen recept or C&?

3

nd H

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 Nal1COj 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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was 75.1%.

"HNMR (CDCh): 7.82 (2H, d, /=8.4 Hz, Ar-H), 7.16-7.42 (7H, m, Ar-H),
7.01 21, d, /=8.2Hz, Ar-H), 6.63 (1H, dd, J/=16.2Hz, 7.4Hz, CH), 6.46 (2H,d,
J=8.2Hz, Ar-H), 6.32 (1H, d, J=16.2Hz, CH), 4.94 (1H, d, /=7.4Hz, CH),
2.45 (3H, s, CH;); MS (FAB): 334(M-+H).

Example 9

The synthesis of 3-phenyl-3-(1-piperidino)-1-(4-methylphenyl)-1-

acefone

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
stired for 10 minutes at room temperature, 13.42 g (0. 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 NaHCO4 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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'HNMR (CDCLy): 7.76 (2H, d, J=7.6 Hz, Ar-IT), 7.12~7.42 (7H, m, Ar-H),
4.92 (1H, dd, /=7.4Hz, CH), 3.45 (2H, t, /=7.4Hz, CHy), 2.78 (4H, m, CH,),
1.55 (6H, m, CHy); MS (FAB): 307(M+).

Example 10

The synthesis of 3-phenyl-3-(1-piperidino)-1-(4-nitrophenyl)-1-

acefone

s £ >
2

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
stitted 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 filirated 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 | 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, /=8.4 Hz, Ar-H), 7.96 (2H, d, /=8.4 Hz,
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Ar-H), 7.18-7.49 (SH, m, Ar-H), 4.89 (IH, t, J=6.2 Hz, CH), 3.54 (2H, d,
J=6.2 Hz,CHy), 2.75 (4H, m, CHy), 1.58 (6H, m, CEHL); MS (FAB): 338(M™).

Example 11

The synthesis of 3-methyl-3-(4-chloroaniline)-1-(4-methylphenyl)-1-

acetone

0 01-13/©/C[
E
N
o
CH

3

4.84 g (0.11 mol) of acetaldehyde, 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 5 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 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 NaFCO; to basic,
filtrated, and the flter 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 (CDCly): 7.81 (2H, d, /=8.4 Hz, Ar-H), 7.30 (2H, d, /=8.4 Hz,
Ar-IT), 7.05 (2H, d, J=8.6 Hz, Ar-H), 6.47 (2H,d, J=8.6 Hz, Ar-H), 4.75 (LH,
m, CH), 3.43 (2H, t, /=7.4Hz, CH,), 2.40 (3H, s, CH;), 2.26 (3H, d, J=6.4 Hz,
CH,); MS (FAB): 288(M+H).
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2.2 Test of reporter gene expression VDA- MB- 453
cells were cultured in | MEM nmedi um cont ai ni ng 10%-BS
and 2 mM L-gl utam ne. The above nedi um was repl aced by
Il VI EM nedlun1conta|n|ng 5%CD- FBS one day before
txanyiledtd on, and Eugene 6 5 reagent was used for
transfection. Reporter gene vectors and Eugene 6 were
uniformy mxed in aratio of 1:3 and added to cells
de@mnse The cells were cusywthegisat 37C in 5902 for of
6 hours. After the cells were dissociated, they were
3-idomoyydiBadd-ichleritalo)- P4t evit ¢l h%ﬁh@@plcﬁbéﬁ)’njeoo
'Allmg?I Gind wer e cuf?urgd at gg@ for 2 hours with
| MEM wedlun1conta|n|ng 5%CD- FBS. The conpounds to be
tested were added thereto, tdig c@ﬁeentrgtlons of
bi cal utam de were 0, 0. 256, (l 8, 32, 160, 800,
4000 nMin serial order gntratins of
conmpound MAW\6032 were 56 12;8 64, 320, 1600,
8000, 40000 ni V1 incgeft™at” orde. After the cells were
cultured for 24 hours, luciferase assay kit was used
to detect the enzynme activity, so as to 15 evaluate

i Boen (okentap: tho weras Gy HEnn TP Bund-b, mol) of

I VI VWG ite certanantagonlstlc activity
4- C%l%@%@ea%é@p@%@bw picaalpabp! a\fet@@é@ﬁétlét%aﬁ@wtaon bottle.
cell proliferation
After the mixture was stirred for 5 minutes at room temperature, 13.42 g (0.1

ol) of 4-methylacetophenone 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 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 (CDCly): 7.82 (2H, d, J=8.4 Hz, Ac-H), 7.28 (2H, d, J=8.4 Hz,
Ar-H), 7.02 (2H, d, J=8.8 Hz, Ar-H), 6.51 (211,d, J=8.8 Hz, Ar-H), 4.75 (1H,
m, CH), 3.43 (2H, m CH,), 2.34 3H, s, CH,), 1.81 (LI, m CH), 0.98 (6H, d,
J=6.4 Hz, 2CH;); MS (FAB): 316(M+H).

Bioactivity Test
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CD- FBS one day before experinment. Wen the cells grew
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plate with 4000 5 cells/90 kL/well after dissociated

Wi t h Maydrsd! @an@@qu%ﬁ@;tgul tured at 37C overnight. The
conmpounds to be tested were added to the cells with 10
pt/well after diluted to certain concentrations. The
conteénPatiidnmdotelbil mak uanirdgeness: 5;@@1 Bx®4ssiBg Dladdid and
80, 400, 2000 nMin serial orde,

hedfecesnt repbtienseab tﬂm&lu%rm&@&tw'tﬁr the ﬁaﬁgnalz(@t,rﬁet of
128, 640, 3200, 10 16000 nMin serial "orde.

Dy Qfetédrﬂﬁ% Fqrgiant h%‘aﬁrﬁreﬂ?ﬁ%rﬁ‘fég?@egqy \ggﬂpnt\ﬁf} 453 and

thereto affer the cells were incubate nut es.
R 7
e T S
third day. MIT solution (5 rrg/rrL) was added with

20KL2veR badigfior Betane Halifdir acvas cqmX et edpC ? USA);
absorption values at 560 Is nm were measured with t

cﬂﬁé@iledlﬁém\ﬁa‘éﬁéa%tgt ﬂ%teﬁf b@%grenrﬁ‘e ﬁﬁ) ?B'S”epfy%lon%at BSAY;
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foll ow ng anti-androgen treatnment G oup No. G oup nane
Prostate wei ght/body wei ght x1000 Semi nal vesic
wei ght/ body wei ght x1000 1 Control 0.140.03

a serial order. Five ul of each dilution of DHT and the compound to be
tested in different concentrations was added to each well of mircotiter plates,
respectively. Androgen receptor protein was added to the assay buffer (25
mM Nal,PO,4, 10% glycerol, 10 mM NaMoO,, [0 mM KF, pH 7.5)
provided with protease inhibitor, such as 1 pg/ul of aprotinin and leupeptin,
etc., , PH]DHT 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 403,
After the incubation was completed, 50 ul of hydroxyapatite (HA) solution
(25%HA, 25 mM Na;PO,, pH7.4) was added to each well of the calandria,
uniformly mixed by shaking, and incubated for [0 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 ul 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 pl 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 ICsy values were below 10

nM (see Table ).

Table |  Test of binding activity to androgen receptor
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0.07+0.04 | tn Testosterone +MAWN6032 1.12+0. 30

0. 69+0.22 6 Sham 3. 03+0.56 2.52+0.34 Table 3 Prostate
and sem nal vesicle dry weights in castrated rat

foll ow ng anti-androgen treatnment G oup

C..ﬂ,@_@mu@}mz
%

MWW6032 2.886
O
s 0 _—
Br /.“\ < HN@‘Noz
MWW6033 _S- 3.007
O

2.2 Test of reporter gene expression

MDA-MB-453 cells were cultured in IMEM medium containing
10%FBS and 2 mM L-glutamine. The above medium was replaced by IMEM
medium containing 5%CD-FBS one day before transfection, and Fugene 6
reagent was used for transfection. Reporter gene vectors and Fugene 6 were
uniformly mixed in a ratio of 1:3 and added to cells dropwise. The cells were
cultured at 37°C in 5%CO, for 6 hours. After the cells were dissociated, they
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 oM 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 MW W6032 exhibited certain

antagonistic activity to androgen receptor.

2.3 Test of prostate cancer cell proliferation
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No. G oup nanme Prostate weight/body weight x *1000
Sem nal vesic wei ght/body weight x *1000 1 Control
0. 048+0. 026 0. 016+0. 006 9

LNCaP cells were cultured in RPMI1640 medium containing 10% FBS
and 2 mM L-glutamine. The above medium was replaced by RPMI1640
medium containing 5% CD-FBS one day before experiment. When the cells
grew to 90% confluence, the cells were added to 96-well plate with 4000
cells/90 pl/well after dissociated with trypsin, and were cultured at 37°C
overnight. The compounds to be tested were added to the cells with 10
uL/well after diluted to certain concentrations. The 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 concentration) 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 1Cs, value

was 2.28 uM.

2.4 Detection of antagonistic activity of compound to androgen receptor

using rat

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
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Test osterone 0. 307+0. 065 0.212+0.121 Cr) Testosterone
+ Casodex 25 0.073+0.009 0.0220.005 4 Testosterone +
0. 055+0. 006 0. 020+0. 006

group (group 5), Sham group (group 6), respectively, After the rat were
accommodated for 1 week, the Sham group was sham operated, testis of the
rats in the other five groups were excised (castrated). Eight weeks 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.o0.) 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 MWW6032 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 rat



Test ost er one 5 0.2170.055 0.127+0. 040 +MNNG032

following anti-androgen treatment

Prostate Seminal vesic
Group
Group name weight/body weight|  weight/body
No.
x 1000 weight x 1000
| Control 0.14+0.03 0.060.03
2 Testosterone 1.4940.28 0.97+0.54
Testosterone +
3 0.30:4:0.04 3.11+£0.03
Casodex 25
Testosterone +
4 (0.22+0.03 0.07+0.04
Casodex 50
Testosterone
5 [.124+0.30 0.69=0.22
+MWWG6032
6 Sham 3.0340.56 2.52+0.34

‘Table 3 Prostate and seminal vesicle dry weights in castrated rat

following anti-androgen treatment

Prostate
Seminal vesic
Group weight/body
Group name weight/body
No. weight x
weight x *1000
#1000
| Control 0.048+0.026 | 0.016+0.006

Q]

Testosterone 0.307+0.063 0.212+0.121

Testosterone +
0.073:£0.009 0.022+0.005

L2

Casodex 25

4 Testosterone + | 0.055+0.006 0.020+0.006
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6 Sham 0. 717+0. 188 0. 6230. 102 3. Concl usi on of
experinments (1) Conpounds WMAG003, 6015, 6016, 6021,
6022, 6030, 6031, 6032 and

Testosterone

5 0.217+£0.055 0.127+£0.040
+MWWE032

6 Sham 0.717£0.188 0.623+:0.102

3. Conclusion of experiments

(1) Compounds WMW6003, 6015, 6016, 6021, 6022, 6030, 6031, 6032 and
6033 showed potentr binding affinities to the androgen receptorwith ICsq
values below 10 nM, similar to that of DHT.

(2) The above compounds (such as MWW6003 and MWW6032) displayed
androgen receptor antagonistic activities with ICsy values close to the
androgen receptor antagonist bicalutamide.

(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 {reatment,

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

vesicles induced by exogenous testosterone propionate supplement.
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Or its pharmaceutically acceptable salt.

2. The compounds or its pharmaceutically acceptable salt according to
claim 1, characterized in that, the pharmaceutically acceptable salt is the salt
of said compound 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.

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

according to any one of claims 1-2.

4. The pharmaceutical composition according to claim 3, characterized
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or its pharmaceutically acceptable salt for the manufacture of a
medicament for preventing and/or treating prostatic hyperplasia, prostate

cancer, hirsutism, severe androgen-dependent alopecia or acne.
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3- Ph@ﬂYh‘ét-(Hiym:tmmme) -1- @em&ihelpf&:ny) I acetone

s-p g AR e ey R ey )
3- (4(114€trh1yd{Dl@@’@db\-ﬁlanlhlroaﬁ(ﬂ@imrh)ﬂ phBh?Y)YEL-a@etonepr opanol

3- P§£ﬂ}5§2ﬁ@{ S %Icéélglﬁmaﬁb ﬂlﬁsyggﬁ%%e Qaﬁ%WL pheny1) -

3- pﬂaegjép%délegﬁm{@e(ugh%g Efi-ﬁ%%thf hergfcet o%mpanmphenyl
J-pﬁﬁfnx{ pd e%hog@fmi mOi- —( TG ixp‘mmll) l-propsdenane,
3-phenyl-3-(1- piperidino)-1-(4-methylphenyl)-1-acetone,

3-phenyl-3-(1- piperidino)-1-(4-nitrophenyl)- [ -acetone,
3-methyl-3-(4-chloroanilino)-1-(4-methylphenyl)-1-acetone, and
3-isopropyl-3-(4-chloroanilino)-1-(4-methylphenyl)-t-acetone, or its
pharmaceutically acceptable salt for the manufacture of a medicament for
preventing and/or treating prostatic hyperplasia, prostate cancer, hirsutism,
severe androgen-dependent alopecia or acne.
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3-nmethyl -3 -(4-chl oroanilino)-1-(4-nethyl phenyl)-

1- acetone, and

3-isopropyl- 3-(4-chloroanilino)-1-(4-methyl phenyl)-1-a

cetone, or its 15 pharmaceutically acceptable salt

for the manufacture of a nmedi canent for preventing

and/or treating prostatic hyperplasia, prostate

cancer, hirsutism severe gQg§@qen- dependent al opeci a

or acne. Abstract Nons-teroi dal androgen

receptor nodul ati ng conpounds of the general 'fornmula

(1), Ndrei-trerpiat meéwieaalésepiec eploddlgirgal dompounds of the

preparation process and pharmaceutically comnpositions
gamhlaifpinglat 1e), SeHeth GONPOUDSIANE Hcseh@BRA .sa¥Chreparation

conpounds of the general formula“™(l) or their
pt@ﬂ@i‘sﬁ'ﬁﬁ@%Ha@ﬁﬂa&u@&ﬁ@Phéﬁlg)gsﬁﬁ‘ﬁlrfssc&ﬁﬁir@ﬁ Lﬂﬁ@%agdo(:ompounds

prepari ng non-steroi dal Icines to treat and/or

r nei ci i .seas S pr.ostat o

al’ GN&Rhs&LONdi eh %%gr}ﬂun‘a's o ?ﬁ?rgg{f?rgfn P({Sife}li/lé&?etﬁ or their

hyperplasia,” prostate cancer,
- opeci a.Qr.acne,, etc. as .a result .
PR AR ALE e Bl TR Jaf o By Ry peflRe Rirgloroical
medicines to treat and/or prevent condictions or diseases such as prostatic

hyperplasia, prostate cancer, hirsutism, severe hormone-dependent alopecia or

acne, efc. as a result of androgen receptor antagonistic activities.
Rs

Rig R; R
Ry })X{ X2
Rs Ry’

R,
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