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MTAFE -  EZ2HE LS W2LE03IE £ /R 2 FH B (F
PEMRRAKEARKRBZIEH B)E K3 #42 F 8 % & (LH) & 1€
57 6 M B K (FSH) & 4 -
REHRBATHERNES W LA RF MM FE LRAGH
(SARM)#A = m B * B Z A LA BHASARKRHFRR(FEFMNA
EAR)ZAB YR BEEERLE (I REER) i —H
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PR ERTD bR AR BFHHERE  HBEADE
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AE o BSR6EAIALAS YIRS H24 £ K FLHAFSH
TEIXIHE  BFLRE - ST EALFSARMsZ HAM - £
WAL LFAEELNBFTAZEAR BRLERH @&
RERZTMH -BSF  AFEBRAAXRFAOO3IEAL/RZTPA
fbolit Bz e £ & PLHE A KA K6 &2 &4 (F
FEMEER) Adm > BELHEAELRKZIT TEKS
BE(FFOSE L/ RREFH)X L4421 - B i > 4bd 421
ETABRREAMALRIRRANEERAZEHETT » A#
#HIHE - B6F » ROSELA/RXESH B2/ HIE R
ZBMEMEGY TFSHE RBEA KRG E S W (F BFr e & &
Ba) - #AMH > ATPREZHH BRI KMKMZFSHE - &
o BAOTSE R/ RZBEME R E R AE - AL T R % #
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7 = F A ER 1.0% % /% 5
8 o2 R-1 108 % /% 5
9 2 S-1 0.1% % /% 5
10 2 S-1 032 %, /% 5
11 Z S-1 052 % /% 5
12 2z S-1 0.75% %, /% | 5
13 Z S-1 1.0% % /% 5
14 Z S-1 0.1& % /% 5
15 Z S-21 03%ﬁjk 5
16 2 S-21 % /% 5
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19 i S-22 0.1% % /% 5
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21 2 S-23 0.5 %, /% 5
22 2 S-23 0.75% %, /% | 5
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T Bl6-5 KR AEH

(2R)-1-F & & % & & ok o4 o€ -2- % 85 (R-129) - D-## Bz 8 (R-
128 - 14.93 %, » 0.13% F )& A 71 & 4 2 N NaOH ¥+ it 5 ik i & &
B RERABE(TIE F)HIE o L4055 -5 e B8
ZRIBERFT > EKRBT > BERWMT L &H & K127 (13.56
£ 013X F)x & B E &R (T1E 9 )& 2 N NaOH i % (71 & #)
c M T REAAHBEAIME > B A 2 pHE H A 10-11 o 3B
B ZB)E > BAMAEISASCLBEEATARABESL B
BRl - PRI ISR A T B T 8BS e # 3 A B HCIEE 1L £ pH 2 - BR M
;‘Eé,/a\%uNECIéMnjzyXEtOAc(loo FFX3)E R o A ER
BRANSO M K » & FE LB ELETABHEFTLE B2
HEY HALBAIKFTAELE L > H13162%4 (68%) & &
2P EAA 4 ¢ mp 102-103°C(X gk [214] mp 102.5-103.5C)
AL M INMRAZREN A LA EZELESY ki
£ # 4 - 'HNMR (300 MHz > DMSO-dg) § 5.28 (s) & 5.15 (5)( & — #
BABEM) SIS RSB (SNF—RBEB D) H YR
M3 2H T ACH) » 448444 (5 — % 2 L #H M)
424-420 (m) (% =% @ E M4 )(SH %8 E B @3 H %
¥ ¥« 2 CH) ~ 3.57-3.38 (m, 2H, CH,) ~ 2.27-2.12 (1H, CH) ~ 1.97-1.72

(m, 6H, CH,, CH, Me); °C NMR (75 MHz, DMSO-d¢) & % + & # # &
H 4 1733, 169.1, 140.9, 116.4, 58.3, 48.7, 28.9, 24.7, 19.5 ; # k & 3
$# R 4 174.0,170.0, 141.6, 115.2, 60.3, 45.9, 31.0, 22.3, 19.7 ; IR (KBr)
3437 (OH), 1737 (C=0), 1647 (CO, COOH), 1584, 1508, 1459, 1369, 1348,
1178 cm’'; [0]p°°+80.8° (c = 1, MeOH) ; # CoH;sNO; = 4 #7 3+ & {4
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C 59.00, H 7.15, N 7.65 - & &/ {4 : C 59.13, H 7.19, N 7.61 -
(3R,8aR)-3-78 ¥ 2 -3-F K -w & ot & 5 [2,1-c][1,4]°% " -1,4-
= & (RR-130) = NBS (23.5% - 0.132% F )% 100 & 5 DMF i &
P EEARERT  HmEAALSHRI (161% » 8% ¥ H)
ZTOEHDMFEHERT > BB RAOMYBEHIR - LFH
REHBLTREREEE BEREFAKRY  Ax BBy
& & 8 JE 3 e B AT 18.6 5% (B1%) (% £ 1% #934% 8% & ¥ ¥
M¥x EEMBZAEALESY ¢ mp 152-154°C(X gk [214] mp 107-
109°C# S-£ # 4 ) ; 'H NMR (300 MHz, DMSO-dg) & 4.69 (dd, J = 9.6
Hz, J = 6.7 Hz, 1H, % % % . 2 CH), 4.02 (d, J = 11.4 Hz, 1H, CHH,),
3.86 (d, J = 11.4 Hz, 1H, CHH,), 3.53-3.24 (m, 4H, CH,), 2.30-2.20 (m, 1H,
CH), 2.04-1.72 (m, 3H, CH, & CH), 1.56 (s, 2H, Me); *C NMR (75 MHz,
DMSO-de) 8 167.3, 163.1, 83.9, 57.2, 45.4, 37.8, 29.0, 22.9, 21.6; IR (KBr)
3474, 1745 (C=0), 1687 (C=0), 1448, 1377, 1360, 1308, 1227, 1159, 1062
cm’; [o]p™™+124.5° (c = 1.3, £45)  # CoHpBNO; & 4 3+ £ 48 ; C
41.24, H 4.61, N 534 - £ 8 {4 : C 41.46, H 4.64, N 532 -
(2R)-3-7% -2-52 & -2-F % & B (R-131) - & /y & R-130 (18.5 %,
» 718 ¥ F )2 300% #24% HBrig & 4 B i Ae # LN B o FF 43

B R AR B K (2008 )M AR R T B 2 B (100 HF x 4)E R

o & PF 2 FE B R VA 48 Fo NaHCO; (100% H+x 4) ik # o K iE & WA
#HCIEg 1t ZpH=1 L FE % A T B T 8 (100F 7 x 4)3% & -

e XA BBERANGSON K » @B FE L BE L LT AL
2% c A XBERZBEIFI024(86%)£ & 8 2 E it
# © mp 107-109°C (X &k [214] mp 109-113°C# S- £ # 47 ) ; 'H NMR
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(300 MHz, DMSO-dg) § 3.63 (d, J = 10.1 Hz, 1H, CHH,), 3.52 (d, J = 10.1
Hz, 1H, CHH,), 1.35 (s, 3H, Me); IR (KBr) 3434 (OH), 3300-2500 (COOH),
1730 (C=0), 1449, 1421, 1380, 1292, 1193, 1085 cm’; [0]p**+10.5° (c = 2.6,
MeOH) ; #f CH;BrO; 4 #7 3+ H 18 ;5 C 26.25, H 386 T &l {4 : C
26.28, H 3.75 -

N-[4-# X -3-(Z A FE)XEX]-(2R)-3-1£-2-B A -2-FA B
BE e (R-132) - AR e R (864 » 2E £ ¥ )& & R A -5%-10C
T iEm 2RBR131 (11.0% > 60F 3 H )2 70E 7 DMA R & +
c TR R AW AR R A TR E 2N o A i e
44#%3.5@?}& RE(124% » 60 £ H)x 80 % 4 DMA ix
R>EBLMFREVAEZEBRHEBRAK - ERBABTELAF
AZERBUHRER S %GR NaHCO;Z R H B > £ R T
B (100 € #Fx 3)F B o & Hf 2 3 Bk WA & K NaySO R &k » &
BEIBRIBTHERERBFERN AT & 5 ik g4
b+ # 7% 18.0 % (80%)FF & 1t & 4 : mp 98-100°C(R=0.2, & &
CH,Cl,); 'H NMR (300 MHz, DMSO-dg) & 10.54 (s, 1H, NH), 8.54 (d, J =
2.1 Hz, 1H, ArH), 8.34 (dd, J =9.0 Hz, J = 2.1 Hz, 1H, ArH), 8.18 (d, J = 9.0
Hz, 1H, ArH), 6.37 (s, 1H, OH), 3.82 (d, ] = 10.4 Hz, 1H, CHH,), 3.58 (d, ] =
10.4 Hz, 1H, CHH,), 1.48 (s, 3H, Me); °C NMR (75 MHz, DMSO-dq) &
173.6 (C=0), 143.0, 127.2, 123.2, 122.6 (q, J = 33.0 Hz), 122.0 (q, ] = 271.5
Hz), 118.3 (q, J = 6.0 Hz), 74.4, 41.4, 24.9; IR (KBr) 3344 (OH), 1680 (C=0),
1599, 1548 (C=C, Ar), 1427, 1363, 1161 cm™; MS (ESI): m/z 370.8 (M)" ;
# C1HoBriN;O, % #7 3+ B 45 5 C 35.60, H 2.72, N 7.55 & i8] {4 :
C 35.68, H 2.72, N 7.49 o
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N-[4-F X -3-(Z R FEAI)XK]-29)-3-[4-(z s k)X &
K)-2-48 K -2-F K B EERME(S-147 b4 421) - f 4t A HR-132

(037% > 10E X H ) 4-Z @ A XBH(023% » 158 £ H)
* KCO; (028% » 20E R F)RI0%AILF R =Z T A4 %F 54
GHREBELUEAWEHAFRACARYTFAAA T MR T AR K

WA REBTLCEEHR » MR RAMEE S
BREALETRBERL - EHB ERER W& IL(E K-
B: CB53:1) 0 73038 % (86%)(Re=0.18 » & ¥ -2 B T & 3:1)
KEEHRZHFEASY " mp70-74C: BB T A ¢ & ¢ &
R e A4S 'HNMR (300 Miz, DMSO-dg) 8§ 10.62 (s, 1H, NH),
9.75 (s, 1H, NH), 8.56 (d, J = 1.9 Hz, 1H, ArH), 8.36 (dd, J=9.1 Hz, J= 1.9
Hz, 1H, ArH), 8.18 (d, J = 9.1 Hz, 1H, ArH), 7.45-7.42 (m, 2H, ArH), 6.85-
6.82 (m, 2H, ArH), 6.25 (s, 1H, OH), 4.17 (d, ] = 9.5 Hz, 1H, CHH,), 3.94 (d,
J = 9.5 Hz, 1H, CHH,), 1.98 (s, 3H, Me), 1.43 (s, 3H, Me); °C NMR (75
MHz, DMSO-dg) § 174.6 (C=0), 167.7, 154.2, 143.3, 141.6, 132.8, 127.4,
123.0, 122.7 (q, = 33.0 Hz), 122.1 (q, J = 271.5 Hz), 120.1, 118.3 (q, J = 6.0
Hz), 114.6, 74.9; 73.8, 23.8, 23.0; IR (KBr) 3364 (OH), 1668 (C=0), 1599,
1512 (C=C, Ar), 1457, 1415, 1351, 1323, 1239, 1150, 1046 cm™'; MS (ESI):
m/z 464.1 (M+Na)" ; #} CioH sF3N;06 2 #7 3+ & 44 5 C 51.71, H4.11, N

9.52 - F @ {4 : C 52.33, H 4.40, N 9.01 -
b2z 4 EamBAMYI(E FRA)R R R ZILE

14 VAV AR AZELETHY  EE2RELREY

B oA R-THY  EATREEHRARLGVBRZ LY
REMEREY - AREZSLAZALDEITHBELLR
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x> ZEXEAHE

This invention provides a class of androgen receptor targeting agents
(ARTA). The agents define a new subclass of compounds, which are selective androgen
receptor modulators (SARM). Several of the SARM compounds have been found to

have an unexpected androgenic and anabolic activity of a nonsteroidal ligand for the

- androgen receptor. Other SARM compounds have been found to have an unexpected

antiandrogenic activity of a nonsteroidal ligand for the androgen receptor. The SARM
compounds, either alone or as a composition, are useful for a) male contraception; b)
treatment of a variety of hormone-related conditions, for example conditions associated
with Androgen Decline in Aging Male (ADAM), such as fatigue, depression, decreased
libido, sexual dysfunction, erectile dysfunction, hypogonadism, osteoporosis, hair loss,
anemia, obesity, -sarcopenia, osteopenia, osteoporosis, benign prostate hyperplasia,
alterations in m;od and cognition and brostate cancer; ¢) treatment of conditions
associated with Androgen Decline in Female (ADIF), such as sexual dysfunction,
decreased sexual libido, hypogonadisri; sarcopenia, osteopenia, osteoporosis, alterations
in cognition and mood, depression, anemia, hair loss, obesity, endometriosis, breast
cancer, uterine cancer and ovarian cancer; d) treatment and/or prevention of acute and/or
chronic muscular wasting conditions; €) preventing and/or treating dry eye conditions; f)
oral androgen replacement therapy; g) decreasing the incidence of, halting or causing a

regression of prostate cancer; and/or h) inducing apoptosis in a cancer cell.
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