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20% 5 FEE ¥, HwAl3#10%PI/CR2IEF & fLBL4 T
BE VP SE SRR 8L R B, L6/ 1%, A&
AEEAE T 87 ¢ 6958 2R S BAFPHA L R3S, HhoA0.6
LB, @14 e5E, SALRERA, S diBEAAEN A
M, (AR 6 R IE15 4T )4 .88 U AR AL B 4D o
% m/e =357 (M+H")
b) (25)-2-(1-& B & F &5 3K Ak AL )-3-((5-(2- F fa - T K)-"k o
2-FAR)-BR IS )-REL R =T fa

~60~

ARERBEAR TERBEFRAE (CNS) AR (210X2970 4 )

(3 D JR5e ot sl B A B BB o 3 )
W
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B7

B~ BB ($7)

A ERAEHT, 197002 E )T A Fia)z &
Bk SRS AR AESS A w vk . 25 & FHE0fo 6 5% B SR IE R
BR0EF Kz b, hAalS43(5% 3 F)EN-(1-4 8]
AP Es R IN)- K686 AtR, AT B T Y ©
HRR IR, EATTHASER EG, BWH(WE 5 &
bo/B% B LES(2/1, REF/REAN))IE B AIRAT RI2.77 SR
% 3 m/e =549 (M+H")
c) (28)-2-(1-4A] 3 F &5 5 Bz 35 )-3-((5-(2-(1,4,5,6-19 & vZ oz -
2-H e F Ea -0 R )-oEw-2- 3 )R 3k )- R BE = T A
13T QRSZEXEF)F 8 T 5b)ay & 4 s 12284
Ak FHFEBAET, AoA12452-pH-1,4,56-19 G &z
%, BRAMAETETHIESING, LRETHER LS
¥ (R B3 5 BEEE GER/F BR(1/1, RA/REMR)) G, 15
2115042281064
H 3t m/e =616 (M+H")
d) (25)-2-(1-& R & F &5 35 B 4 )-3-((5-(2-(1,4,5,6-v9 & % 2-
2-F B P ERA)- T 3h)-vR o -2-5 K )-BR H)- B B
1172500192 3 H) e S BRe) i e AWM s s E
A _RF IR ERI A= ABEBEAEERARR TR TR
3N, EATTHRER LR, BREWEBABET
BRAY, FHWPER—R, B CEEUEEREGY,
WIRHFENEREREHHK -
% 3% m/e =560 (M+H")

K A1516

(St SR et B [ B RO 3 )

— W

~g——————&

—

~61~

T P R e B¢ S R - S S

AMGER BB T BB FAER (CNS ) A4S (21029720 % )
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22T R RS MmO S

B7

I~ AR ( go)

(28)-2-(1-4 M1 3k F 5 2 e 2h)-3-((5-(2-(1,4,5,6-13 % oz-2-
S T A )- T AR )-oE o -2- 3 R ) Ab)- 0 8% B ) g

O N
N b
H3C 0 )
> O N——4< 5

430.559 5¢,(1 % 3 ) #9(25)-2-(1-& A Ak F &6 K Bk 45)-3-
((5-(2-(1,4,5,6- w3 & Fwe-2- 3K B F 85 HL)- 2 )-oEo-2-52 3)-
BRIS)-AEL(EHIS)EMAEIVEI EREE P, EHEMARAR
A Bp T, S HAN026FFFEmEREE R, 4£50°C T #2448
IR RERE, ERETHRERXREIF R ELLRE
, Bh IR R REL/ELEE CAS/K(4/3/1 5 B AL/ B A/
BA)) AL, AR 2 I A R SR 1445 9]0.27
nEEKREME -

Y525 1 160°C(5-#2)

%% m/e =602 (M+H")

E1517

(25)-2-(1-4 M K F &5 25 % 45)-3-((5-(2-(1,4,5,6- 19 & 9% 0% -2-
AR T B IK)- T H)-"Eo-2-7% 3K )-Be L )- R B 2 T A5

3

62~

AR BGA A T BB R4 (CNS ) AdiRAL (210X 29724 )

.
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B7

Ao~ BEPRASUEA ( 47)

H.C O N

((5-2-(1,4,5
k- EE(EI1S) B MALT & %xmﬂa e AR R
ShheeBP T, SN0 9B S BERER R, 1£F IR T 43S
TR R A, ﬁﬁﬁ?%%@]%l‘,’%ﬁﬁ%ﬂ&éiﬂi*%‘%
, B BAT(R R B REL/REEE LES/K(4/3/] 5 BEAR/ER AR/
R R))EAL, SRR S Iy
SRS AL

¥ 2k 1 210°C (4 #2)

%3 m/e =616 (M+H")

1518

(29)-3-((5-2(1,4,5,6-19 & oFow-2- K Bk F B 4h)- 2, Jh)-"E oj)-
2-58 H)-Be R )-2-(2,4,6- = F S ¥R R B Rk )55 B
O
N
O
O
M i
H

P20 P R0 H o R SRR S 3N
I
®) O
Iz!i\
o= Iz
m\\o
@)
T
\
D)

#5038 7,075 3 ) 25)2-(1- 2B 7 s e )3 D
,0-19 & oFog-2- 3R BE F BER)- 0 BR)-"Eep-2-5 -

BRI 45 £]0.30

AR R Bl A BB A AEA (CNS ) A4 (210X2970 % )

(3D LS ot oo O B N By TRk B o )

————— e

S
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Al
B7

3 N o 30 H S R SR 8 S

Lo~ ABASLEA ( 4>)

a) (25)-3-((5-(2- 7 &5 3k- ¢ 3k )-wg op-2-75 B )- B #4)-2-(2,4,6
= IR - R)-REEE = T As

450.490 %,(1 38 % 3% )44 (2S)-2-B #-3-((5-(2- ¥ 85 k-
U 38)-vkop-2-75 0K)- B R)- Mk 5 = Tas Bt B (F #1115, &
BRa) B ARSIk — FAFEER P, 4T oA
047 HHNN-— £ HA-N-ZL A %0302 %2,4,6-= F £ ¥
A AR, HEBEHSIFAIRBEEZLGERE R W), £
BETHERER, BRGWE AL LB A it
T B SRS IR BB KRR, R BOK BB AR SR R B IE 14
AT THER KGR, 1520623 %6k, LA RHHL
B#T—58Em -
2 m/e =539 (M+H")
b) (25)-3-((5-(2-(1,4,5,6-v9 & oz -2- 3K bz ¥ 8a A )- T K )-o%
-2-F5I8)- R 3R)-2-(2,4,6- = F AR R K -mrEh R )-mEE =
T ES

#%0.3005,4F B & Ba) 2 AL - isBASEIH B K= F
AT Y, AA033352-B-1,4,56-w & Exit,
R F R T HAO N, TLCIEHBETRER ﬁ,ﬁ
ETFAAER LR, AR FmERYGY, AAFR=
okt sk AR A0 B 8K AR B AR LR, BiETE, EEWT%
B AR, PAFEH(0.3145,)F R eh s AL T — 185 B
&M -
¢) (28)-3-((5-(2-(1,4,5,6-ma & vz

-2-3K Rk F EEIK)- T K)o Ky
-5 3K)-B 3R)-2-(2,4,6- = F A R R -5

~Fm Bl i AR )- 79 B

AR BB A P EBREAEL (CNS ) AR (210X29704 )
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AT
B7

2T R S0 H m R R R RS

F AR ()

;;%031%(051%%@) A 5 EEb) 2 bb-4 M 105 7+
AFE, A T A2 AEEEE, £ F R

#%’ VRS BAvA2E A = AR AR BRI H2 N5 1 R
JE 7 A
, ST KB EEMFE, ERZTHERER AR, 4
b5 B — R, F CERAR B ATAT RS, @IEIRIFR0.272 %
s e E R -
% 3% m/e =550 (M+H)

BIEF B84 AP B, HHETIMLE4, R
fe 3 E T ,?a%%mzéﬁx%%ﬁ@Tf@%%
R, FHEehs PR EEE BB CEs/F 85(1/1 ;

/A8 H%)) AL ~
%4519
(28)-2-(1-3£ J -5 8 B 2)-3-((5-(2-(1,4,5,6-19 & ooz -2- 3 i
T EL AL )- O IK)-vRo-2- 51 AR )- AR R )- 7R B

W 3% m/e =558 (M+H") o 5]
¥ 15120 -

A

~65~

(TLC/HPLC), fe B % T A% & A8 1215 3] 5% &4 85

AMER BN TEBEEER (CNS) AL (210X297T2 4% )

(m\%u‘:é”:b*ﬁ%m?&/\ﬁmwgé*s:)
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Q anls
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PR O B H S B FEOR S

&~ AR (L)

(28)-2-(JE. T -5 8 A 2 )-3-((5-(2-(1,4,5,6-v9 & o -2- 3 B
¥ EGA)- T A)-oEon-2- 1 A )- A ok )- A B

@) N
H
>\‘_<~ 0
HO 4 CH,

N—"S\/\/ & 1

H /] S

O e /,:\

% 3% m/e =488 (M+H") L
EF AN

121 e

(28)-2-(8- % oif Sk -5 B B 35 )-3-((5-(2-(1,4,5,6- 19 ooz -2- 4k
B T AR I)- 7 )R o-2- 7 A )- B Ab)- A ok

Q N
WN% i>
O N S H N
H H
s
HO N

H C/)/ .
NN ,\
%3 m/e =559 (M+H) , 2

122
(28)_2_(4— %2{%-5% éﬁ% %)—3_((5_(2_(1 )475>6_ ) ﬁa"&:ul’i_z_%
B F 8 AN)- T HAR)-"Eeon-2-5 AN)- B AA)- 7 R

~66~

AW R B P BEZFARE (CNS) AdHLAE (210X 29724 )
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AT P o)k B H S b S e G 3

B7

o~ BREASLERE ( 48)

@)

@) N
7\ y
Wﬁ@

H

O ,
© e
W3 mle =544 (M+H'), 542 (M+HY) ‘_;J’

71123

(25)-2-(2-8 ¥ - 85 % 35)-3-((5-(2-(1,4,5,6- w3 & -Foe-2- 4

B F AR F)- ¢ B)-mEep-2-F8 OB HO- o Af
0

35 m/e =584 (M+H )

B LR, SARERAE62 S«
B 1524
(3RS)-3-( b [1,3] = . #%-5-2)-3-((5-(2(1,4,5,6-v9 A “F%
2- B FERHL)- T HR)-vke-2-35 3N)-Be B )- R BE
O 0

-

e} ) / \ //
N
N S
O H
HO

67~

N
)

S

-3

L

N
H

v,
A

AMIER BB A TERBRAEER (CNS) AdLAE (2102970 % )
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T B o 3 1 S 2 -

B7

B~ BB (64)

%3k m/e =473 (M+H")

K 19125

(3RS)-3-(R 3 [1,3] = A %-5-£)-3-((5-(2-(1,4,5,6-139 & %
2- KRRV 85 IK)-3R K )-wRe-2- 9% AR )- B K )-8 8

,_‘

>

e
/_
"L

#

(O
0 oo )
HO "

% 3% m/e =485 (M+H")
K 1526

(25)-2-(1-4- B 3 F &5 A 2)-3-((5-(2-(1,4,5,6- w9 &, 7%z -2-

AR T R IR )- TR AR )-oR -2 35 K )- B 3K)- 7R B

.

H
N

<::2}_H>__47 \:iy <g

% #%: m/e =558 (M+H")

K A5127

(28)-3-((5-(2-(1,4,5,6-v9 & og-2-Fh i F 8 3K)- T A )-o%
2- 95 I)-RE AR )-2-(4- 2 BT B R -mR B I AR )- 9 B

68~

OH
o _;>_*§
H
N 0

AR BRI TEBRFER (CNS) AdUE (2102970 % )

B B R )
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0 S ah e 1 e S

I~ BB (47)

a) (25)-3-((5-(2- ¥ &5 k- L 38)-7Rop-2- 5 A )- B A5 )-2-(4- = 7,
AR P BapIN)-R B F =T fa

A$0.19751,(0.5 2 3 )89 (25)-2- A 2-3-((5-(2- F 8 55- &
H)-vEo-2-F ) K)-AEE R = TAS B A B (T 15, F5%
DR =014z, 12X ) E—RAFROCEH) T aa
AL KB P AP EO0C, WwA0250 (1 EF F)4-= 4.7
AFABBEERAE R TFRGCEI) PR, KRiEiERIE
e TR THRMING, LA THERERE, #
%G MRS L 3 A B AR AR/ R/ R AT, 435
0.127 #4502 et dh 2 & & F B £ -
'H NMR (CDCls): & (ppm)=1.27 (s, 9H), 2.70 (t, 2H) & 3.15
(t, 2H) (85-CH,-CH,-"£ = #4), 3.51 £3.85 (m, 2H, CH,-CH),
3.71 (s, 3H, OCH3), 3.75 (m, 1H, CH,-CH), 5.92 (1H, NH),
6.40 (t, 1H, NH), 6.81%7.38 (2d, 2H, *E~ #-3.4H), 7.75 &
7.90 (35 %8 F)
% 3 m/e =565 (M+H")

69~

AMSER AN T BB KA (CNS ) AdIAE (21029704 )

A Bk R )

ot o 4 Ol
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TR RN S

B~ HBABLH ( 4F)

b) (28)-3-((5-(2-(1,4,5,6-v9 & =& ox-2- sk it F 8 £ )- ¢ Hh)-o%
2P ) B IR)2-(4-Z BT R R -sr B )- e 4 = T
5

450120 50,(0 21 2 3 H)4F B 5 Ba) 2 b 5 4h st fe 1.5
Tt w &kl ¥, AAA6E K046 % B FH)eh2-Bi -
1,4,5,6-v9 @-Fox ik, 120 E £ 8 F 44175/ 05,
TLCHES SR R E R T2, R AwA60% %,0.60% 32 F)eh
2-Fg 35-1,4,5,6-v9 &% b 4E R IR A4 £0m F Bl
B, RGBS B L, R AT (EEEE LES/ R4y F AL/
K/EEEE, 0.5/0.35/0.15/0.03/0. O15)# 4% 21424846549 (0.117
U, 81Nz B e R EHE R -
'HNMR (CDCL): & (ppm)=1.28 (s, 9H), 1.96 (m, 2H), 2.87
(t, 2H) & 3.16 (t, 2H) (A5-CH,-CHp-=k - %%), 3.41 (t, 4H) &
3.74 (m, 2H, CH,-CH), 4.02 (t, 1H, CH,-CH), 6.70 (1H, NH),
6.805.7.34 (2d, 2H, “Ew-%-3,4H), 7.72%7.93 (325 % F)
%2t m/e =632 (M+H")
¢) (28)-3-((5-(2(1,4,5,6-v9 A ~Fo-2-F B T 66 2 )- 7 H)-oE o
Q-5 )RR IR)2-(4-Z T R A e - B g

A50.09650,(0.15F 2 H)45F B D)2 b A 4his i fe —

(1) F, A= fatet(1 2 H) B R A% E T8

TERIINE, BIER ARG, ARILIEIFIZHEILLY
(0.753%,, 86%)z G &R & E 4 -
'H NMR (Ds-DMSO): & (ppm)=1.86 (m, 2H), 2.79 (t, 2H) &
3.08 (t, 2H) (#5-CH,-CH,-"£ %4 ), 3.36 (m, 4H), 3.35 %3 48

70~

AR A T BB KR (CNS ) AdLIE (210X 29704 )

S A B R )

®

e

W e o s s e e s e —— — — s e .
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e
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S TTE e L

AT
B7

o~ BBABLER ((£7)

(m, 2H, CH,-CH), 4.06 (m, 1H, CH,-CH), 6.87.%.7.43 (2d, 2H,
sgoy -3 4H), 7.7987.95 (35 4% 8 F), 8.41 (t, 1H, NH), 8.51
(d, 1H, NH)
2 m/e =576 (M+H")

B EF27, S K F282312 4664 -
K 1528
(2S)-3-((5-(2-(1,4,5,6-m & -F=g-2- 35 Bk F 85 35)- & A )-"Eopp-
-3 B)-BH)-2-(2,2,2- = R0 Hh-rh B R AR )- R B

XD
HO - F »i
H [/ A
O F \%%;
&

"H NMR (Ds-DMSO): S (ppm)=1.85 (m, 2H), 2.80 (t, 2H) &
3.09 (t, 2H) (85-CH,-CH,-"£%»#), 3.35 (m, 4H), 3.40-3.65
(m, 2H, CH,-CH), 4.19 (m, 1H, CH,-CH), 4.30-4.50 (m, 2H,
CH,-CF3), 6.91 &7.54 (2d, 2H, =£=» #-3 4H), 8.45 (t, 1H,
NH), 8.50 (d, 1H, NH)

%2t m/e =514 (M+H)

F 1929

(28)-2-( T # -5 85 B £)-3-((5-2-(1,4,5,6-19 & o -2- Bz
W6 IK)- TR e-2- 5 AR )- B K )-8 R

71~

AR MM T EBRFASE (CNS) AdRAE (210X2970 4 )

By Bk B )

Rl
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BT P R B H S o SRR - 3S

B7

A~ AL (7o)

'H NMR (De-DMSO): 6 (ppm)=1.85 (m, 2H), 2.81 (t, 2H) &
3.09 (t, 2H) (&5-CH,-CHy-"8%-#%), 3.36 (m, 4H), 3.42-3.53
(m, 2H, CH,-CH), 3.96 (m, 1H, CH,-CH), 5.83-5.99 (d, 2H,
CH,=CH), 6.64 (dd, 1H, CH,=CH), 6.92.%7.55 (2d, 2H, *£%
#-3,4H), 7.91 (d, 1H, NH), 8.51 (m, 1H, NH)

% 2% m/e =458 (M+H")

& 17130

(25)-2-(3- 7, 79 Fk-m 8 Az 35 )-3-((5-(2-(1,4,5,6-v9 & oFox-2-3k
B2 F B8R AR )- T K-k op-2-F5 AL )-Ri K- BE

0
S,
0,
N
0 NH O H‘<H
2 /\

S

O Cl

291 (t, 2H)&3.09 (t, 2H) (85-CH,-CH,-£ % #), 3.09 (mm,
2H), 3.30 (i, 4H), 3.43-3.54 (m, 2H, CH,-CH), 3.65 (t, 2H,

72~

\,),\
N

'H NMR (Ds-DMSO): & (ppm)=1.85 (m, 2H), 2.1 (m, 2H),

AMERAEBRNTEBEEARLE (CNS) A4 (210X29720% )
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R R 0D e B0 M S b SR S N

B7

Ao~ BRASBURA (77)

CH,S0,), 4.11 (m, 1H, CH,-CH), 6.91 &.7.54 (2d, 2H, s& = -
3,4H), 7.93 (d, 1H, NH), 8.51 (m, 1H, NH)

3% m/e =508 (M+H")

F 1531

(28)-2-(F F H-m 8 Az 25)-3-((5-(2-(1,4,5,6- w9 & %=z -2- A A
F 85 IL)- T A)-oEo--2-78 AR )-pe & )- 7 B

B
O P )‘:\\
NECEAN
Q>—J{i§—J/—JZ A ) P
s ﬁ“—%< AN
O NH N &
S»—<f— ® H v
s// Cl
HO N—
Fig\\/

'H NMR (D¢-DMSO): S (ppm)=1.86 (m, 2H), 2.81 (t, 2H) &
3.09 (t, 2H) (85-CH,-CH,-"£ %> 1), 3.42 (m, 4H), 3.52 (m, 2H,
CH,-CH), 4.18 (m, 1H, CH,-CH), 4.86 (AB, 2H), 6.91 %7.56
(2d, 2H, =% #-3 4H), 8.30 (d, 1H, NH), 8.49 (m, 1H, NH)

% 3% m/e =480 (M+H")

K 1732

(28)-2-(4-% = T A K w5 86 % 35 )-3-((5-(2-(1,4,5,6- w9 8.7
2-2-JK AR R AL)- 0 )k o-2-5 B )-pr A )- R Ak

AHSER M T E BRI (CNS) AdAE (21029704 )

[T i e T —

( 2mi v 5 s B Bk B )
#

an\, I —
—_——————— Y — —_— — —

Y |
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TP RS H o I B &

Al
B7?

BN R (7>)

a) (28)-2-(4-% = T R ¥ IK-sr b 35 )-3-((5-(2-F A - %
)-okon-2-35 AR )-BE BR)- R B = T B

A50.395 51.(1 € 2 H)#h(25)-2-pe AK-3-((5-2-F a5 A&- ¢
FR)-vkon-2-5 )R AR)-RELE = TEs BEE BB (K15, $ER
AR = CrEO152H4, 112EH)E A F(10£H4) ¥ &
ERRAE KB T AP E0C, wA02555 (1.1 83 H)phd-4
ZTAREREBR AL R T ROZEA) PR, KRk
RIEERAMAE TR THIEOR, EATTHREREHE,
45 7% BB M Ry BB b 3 R BSER CESBR Col(1/ D) R, 4%
2)0.28550,(52%) %2t ohz 8 &R TH B A2 -
'H NMR (CDCl): 6§ (ppm)=1.27 (s, 9H), 1.31 (s, 9H), 2.70 &
3.17 (AA’BB’, 2x 2H, &5-CH,-CH,-v%%- %), 3.51 & 3.88 (m,
2H, CH,-CH), 3.71 (s, 3H, OCH3), 3.85 (m, 1H, CH,-CH),
5.58 (1H, NH), 6.53 (t 1H, NH), 6.81£.7.38 (2d, 2H, "Eo % -
3,4H), 7.50%.7.77 (3 % & F)
b) (29)-2-(4-% = T A ¥ A - Ea BE 3 )-3-((5-(2-(1,4,5,6-m3 &,
Fog-2- AR F BEIK)- )R -2- 5 AR )- B A)-2-(4- = AL F
AR -rRER R IR )-REE =

#50.28530(0.52 £ H)4F B FBRa) 2 b b4l e
Frvg &kl ¥, AwA0.1033%,(1.04% 3 F)eh2-p #-1,4,5,6-
W SRR, IR e EIR T RAFLNEY, TLCIE 4] 88w
BAER w4, 2Rk hon0.103 %,(1.04 % 3 ) ah2-pi 5 -
1,4,5,6-v9 & % og 48 R R A4 5T B eF,
RSB AE L, RAT(BEEE T o5/ R Ah/ T 87/ /K /8L B

T4~

AR R EA R T EBE KRR (CNS) AL (210X29704 )

I

(3 D 25 Jot o o B N B sl B o 3 )

‘ anl,
.
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WP R 0P B0 H b eSS

B7

L B ( 73)

, 0.5/0.35/0.15/0.03/0.015)#% 4% 2| 4% #165-42(0.27 #,, 84%)
zaeRENEL -
%3t m/e =620 (M+H")
¢) (28)-2-(4- % = T H ¥ -sgaf g A)-3-((5-(2-(1,4,5,6-m &,
Bog-2- SR Bk F R IK)- C R)-vEe-2-5k 3K)-BR H)-2-(4-Z AL F
SRR -rR AR AR )- B AL
#5027 5,(0.43 % 3 H )45 B B Bb) 2 b o4 iE R de —
(2, wAZREBEEE(ZEH)EEREMETR
W2, BB E AL, A RIERIF RIS
(025%,, 86%)z & &K T B 5 -
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Thienyl substituted acylguanidines as inhibitors of bone resorption and vitronectin

receptor antagonists

The present invention relates to thienyl substituted acylguanidine derivatives, such

&s compounds of the formulz |

in which R", R2 R*, R®, A, B und D have the meanings indicated in the claims, their
physiologically tolerable salts and their prodrugs. The compounds of the present
invention are valuable pharmaceutical active compounds. They are vitronectin
receptor antagonists and inhibitors of bone resorption by osteoclasts. They are
suitable, for example, for the therapy and prophylaxis of diseases which are caused
at least partially by an undesired extent of bone resorption, for example of
osteoporosis. The invention furthermore relates to processes for the preparation of
thienyl substituted acylguanidines, their use, in particular as active ingredients in

pharmaceuticals, and pharmaceutical preparations comprising them. one ;‘;
: g
| o
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