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a) (28)-2-p 35-3-((5-(2- F &5 2~ T 2 )-"Bo-2-5 H)-az HL)- 5
B = THEEB ARG BB

A56.85 57, 893-(5-(((29)-2-F Es A A-2-F = Taa K- T
) FEEA)-2-Kop K)-A M8 F Ba (K 713, F5Ha)siif
20 FaEE Y, wAl3%10%PI/CR28EFF A A BT
BE P OISE EREBRILEMS BALRE, L6/ NFE, A&
FBRAE F 82 F 045% 2R EBBRMEpHAE R3S, BAAN06
LB, ®140 g, SR B RE, S bBEESEE
MR, AR 68 3214 47 2488 A2 A& -
g2 m/e =357 (M+H")
b) (29)-2-(1-&- M & F A5 Az 25)-3-((5-(2- F B K- T A )-E
2-FAR)-BRAK)-REEE = T Es
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A~ BB ( $7)

EEBRBHT, BILITLCEEH)FE HHa)z B
BR BB AR AESS T m Sk . 25 E FHEa v e aR B SRR IR
B30ZFKZiRAM T, hAl.545 (5% % F)4N-(1-4A]
A FEEANR)- MBI L, HFEETRTHENE, &
ARG, EARTHARER LR, BB &
bU/BEBR CER(2/1, ASAR/REAR))X GMIRATEI2TT SLAAS -
% 3% m/e =549 (M+H")
c) (25)-2-(1-&- R & F &5 Bk 35 )-3-((5-(2-(1,4,5,6- w9 &, 7% 72 -
2-B B F BRA)-TA)-"Kop-2- 5 K)-pe H)-m Bk = T A5

H13750Q5EEFH)1F B S Eb)e) & A2 %
BARK_FRFEIEY, hA124%2-BK-1,4,56-19 &%z
%, BRAMETBTHIESNG, £RETHERER
, AT BEER TS/ FER(1/1, AR/ AR) R G, 5
21104281664 -
% 3 m/e =616 (M+H")
d) (25)-2-(1-& R 3k F &5 K iz 2 )-3-((5-(2-(1,4,5,6-m9 &, %=z -
2-FKBE F B AR)- LA )-Eeop-2- 5 K)-Be K )- A B

AF117%2 50(0.19% 2 F )48 5 Be)Prid o E s S £
R TP P ERIEA = ABREEEEARR TR TH
HINE, ERATTHAERER, BRQW SRR T
BRA&d, EAMTHE—KR, BOBBEUBEKZEGY,
BIRBEAFEOELEEREHHK -
% 3% m/e =560 (M+H")
K416
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(2S)-2-(1-4 Bl 2 F &5 B 2 2)-3-((5-(2(1,4,5,6-19 & 5 5z -2-
KRR T a6 - 8)-"Bop-2- )-Be )-8k £ 7 B
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@) N
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0 NMM—%}
H3C>— Ow : 0] e

N e A
H,C H O—% o

##0.559 50(1 2 3 H) 89 (25)-2-(1-2 Bl 3 7 85 Ak &)-3-
((5-(2-(1,4,5,6-m9 @ #og-2- A Bk F B 3K)- & HL)-vRo-2- %5 3)-
BRA)-RE(EFIS)EREIOEFRREETY, AHRARR
S eBp T, A N0260FF EARBE R, f£50°C FH#EHES
NEERERE, EATTHERERZTE & E0KE
, BRI 5 R AER/EEEL TE/KA/3/1 5 BEM/ A A/
ReA))EeAL, RIS Z AR A R ELIE 1445 2]0.27
AREKREME -

Y2k 1 160°C (- #2)

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

1517

(28)-2-(1-2 Rl 3k F &5 B A 25)-3-((5-(2-(1,4,5,6- 3 &% =g -2-
BBE T ERAR)-TAR)-"Eop-2-5 R)- B A )-m Bk £ T a5
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#50.383,(0.7 % 3 H)ey(29)-2-(1-4 Bl & F &5 £ B £ )-3- gy
(5-(2-(1,4,5,6-m9  F oz -2- K F 86 )- 0 R )-oRoip-2-52 54 )-
RR)-BEBEEBINS)ERETEFHETEY, AHRAER |
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NS RE RS, £EETREHERETEHE LR }
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a) (2S)-3-((5-(2- F &5 #- T A )-mkop-2- 75 H)- B £ )-2-(2,4,6-
ZFRRA-mEE I AR)-AKE = TEs

#50.490 %,(1.38 % 3 H)64(25)-2- A5 #-3-((5-(2- F &5 % -
LHR)-"Eoy-2-3 K )-RE K )-REE F = TE BB B (K 515, %
BaRREISEABK_FRATEREY, EHHETA
047 £ HNN-— & HA-N-Z B %0.302%2.4,6-= F & %
AR, HERFSIFAIRERTE(ERE), &
BEZRTHEREG, BRAEGW SR L LR 058
B BR SANER R BAKFED, R BKEIBL IR RIBIEE,
AR THBER XS, 5206235, 7we b, RA LAY
BT — 5B -
H 3 m/e =539 (M+H")
b) (25)-3-((5-(2-(1,4,5,6-v9 & "Fox-2- K B F 8 A )- 2 )-8
-2-FRAE)-BE IR )-2-(2,4,6- = F AR K- e R )-m g 5 =
TS

#50.300 5,45 B > Ba) 2 A5 WA RASEF BT

FEREE T, AvAn0.3333%2-pH-1,4,56-m &Fwik, B

RAMAE TR THEFONF, TLCEH B TRERYS, £ A
THRERER, A—RFRHBERGYH, ARKEFE-A
VAR BRI BKEBRAE LR, BEE, EATTH
BEl KM, PATe)h(0.31450) 48 AR T — 185 5
1EH -
cﬂ%ﬁﬂ@@ﬂ4@6m Fog-2- B FEEA)- T K)-"E

AR R A T EBEKARRE (CNS) A4 (210X 2970 % )
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#0.31050,(0.51 & ¥ ¥ )45 B 2P Bb)2 b 54 A 10& 7+
ZRFTREMRE, AR THEZABEK, AFET
BFEBIHEUNNT, BT = A8 EEHE2 5% R
J& & (TLC/HPLC), 12 B % T A8 AB141F2] 5% &4
, ASEFKEBHMHE, EATTHESERKSL, T4
s R — 2k, M CEAR M AT B, BIEA4F3(0.2725,
B ERETHER -

%3 m/e =550 (M+H")

RBE B8RRI B, RETIMESH, Xk
EHHEHT, 38 FHD)ZE N RHHERT —BF R
R, RELE PR HE B ; Bk s/ FEz(l/1 5 22
/B #b -

%1519
(28)-2-(1-% K- B A% 25 )-3-((5-(2-(1,4,5,6- w3 & -2- A Bk
T BEIN)- TR )-mRop-2- 3 AR )- B K )- 7 B
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o
4 3% m/e =558 (M+H") [)j
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(28)-2-(iE. T k-4 B Rt K )-3-((5-(2-(1,4,5,6- 19 R e -2- Fh Bz
V8 k) T 3K)-oR - 2- 55 A )- B Ak )- 7 B
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@) N
Wy Wan !
S H
0) N N
>_‘<_-H 0 "
HO N—s__~\_-CHs e
O ,,\;l
% 3% m/e =488 (M+H") e
EFA

14521 ‘*
(2S)-2~(8-k o 2k -5 8 2 2 )-3-((5-(2-(1,4,5,6-19 £ o 2-£

B2 F B )- T AR )-Rop-2- 5 3K )- B AR )- 7R B
0

N
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HO N——S/
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O
% 3% m/e =559 (M+H") o
e

1522
(25)-2-(4- 5 K A -mm B g 3K )-3-((5-(2-(1,4,5,6- w9 & =% ox-2- 4k
B F BRI )- T 3K )-"Eep-2-5% 2L )-Be B )- A B
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3% m/e =544 (M+H'), 542 (M+H) -
1523
(2S)-2-(2-B R w5 8 A 2)-3-((5-(2-(1,4,5,6-19 & oz -2- £

B F AR AL )- 2 B )-vE -2 KO-RE AO- B AS
0

0 N
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%38 m/e =584 (M+H') 1I
WA LR, SRTHUE62 oM - o A

7 15124

(3RS)-3-(E 3 [13] = FH-5-2)-3-((5-(2(14,5.6-19 & 52~
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Ao~ AABA (4L)
% 3% m/e =473 (M+H")
T 4125
(3RS)-3-(K 3 [1,3] = FLH-5-1)-3-((5-(2-(1.4,5.,6-19 &L 5% -
2-3h 5 7 8 I%)-7R 7 %)—vg%-z-m%)-ﬂgg)-@ it Vﬁ@\

(EW®WWQMMWN&#¢&N$)

O SR
0O e
o) o) -
M N -
S0
N
0 y =
H
HO

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

B 15126

(29)-2-(1-4- Bl 2 7 &5 2 g2 24)-3-((5-(2-(1,4,5,6- 19 & -2
ABE T BRIN)- T R )-vEop-2- 3 B )- B 3K )- A B

@O H
N OH
0 ->_,\<
H
H Y S N @) @
N )
CN/% M—mo T
TR

L
4 3% m/e =558 (M+H*) v
B 15127 57

(28)-3-((5-(2_(] )49576-‘73 gLUZE 0,?-2-;?5}3& E? ﬁﬁ%)_ [ %)_D"" Uh\-
2-F% B )-BE A)-2-(4- = 5L F B R A -rm B Ak AR )- R Bk
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a) (25)-3-((5-(2- 7 A5 A& - T 5 )-mE-2- 38 K )-pE & )-2-(4- = A,
P AR R K)-REEF =T8S
#0.197 52,(0.5% 3 H)6§(2S)-2-#2 35-3-((5-2- F &8s - T

R)-wkoy-2-3A)- I A)- RSB E - TEBRB(TH 1S5, $5%

DR =CEO4ZH, 1ZER)E_RKFROCEH) T eIE
RALKBFALEOC, WA02505(1ZEF)H4-Z A F
AREBBRARE _RFTROCE TR R, REFRE
ReMAEZTRTIRFI NG, EEZTHRERXRE, &
RGMRMAERE LIRS CE/EIIRA/DEY, 37
0.127 53,(45%) 2 btz G & R TH B 42 -

'H NMR (CDCl): & (ppm)=1.27 (s, 9H), 2.70 (t, 2H) & 3.15
(t, 2H) (85-CH,-CH,-"£% £ ), 3.51.%.3.85 (m, 2H, CH,-CH),
3.71 (s, 3H, OCHj3), 3.75 (m, 1H, CH,-CH), 5.92 (1H, NH),
6.40 (t, 1H, NH), 6.81 %27.38 (2d, 2H, =£% %-3,4H), 7.75 &
790 (%4 F)

% 3 m/e =565 (M+H")
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Ao~ BEASEA (48)

b) (25)-3-((5-(2-(1,4,5,6-v9 & Foxg-2- e F &8I )- T H)-%
23 )R R)2-(A-Z R F AR K- A)- BB E=T
A&

#50.12050(0.21 £ X )45 A ¥ Ba)2 b5 ls
ZF v Gvkd P, AwA46E 57,(0.46 % E H)eh2-pi K-
1,4,5,6-m &% 2ts, 16 EFm T #1758,
TLCIE$IBa T~ RIEFR T2, RiEIAC0ZE 3,(0.60% X H)eh
2-B A-1,4,5,6-v9 S Fox B8 R B IRAM A TR T B
IR, ERAMRIRAB E, By (BEEE LB/ RAY/ T B/
K/BE8, 0.5/0.35/0.15/0.03/0.015)4% 43 £ 42 28 465-4%(0.117
%, 8Th)za &R EHE R -
'H NMR (CDCls): & (ppm)=1.28 (s, 9H), 1.96 (m, 2H), 2.87
(t, 2H)&3.16 (t, 2H) (&5-CH,-CH,-"£ - %), 3.41 (t, 4H) &
3.74 (m, 2H, CH,-CH), 4.02 (t, 1H, CH,-CH), 6.70 (1H, NH),
6.80%7.34 (2d, 2H, =E= £ -3 4H), 7.72%7.93 (¥ % 4 F)
%3 m/e =632 (M+H")
c) (25)-3-((5-(2-(1,4,5,6-m3 & -F=g-2-F Ak F 85 35 )- T 35 )-"K
2-BABER)2-G-ZATFRAERA-BEEEA)- B

450.096 %,(0.15% 3 H)45 B F Bib) 2 /b o4 is i fe —

Fr(1EH) T, WAZABBR(1ZH)EERESMETR

#%H*H,%@W%%& BRI AT R AL S

(0.75%,, 86%)z & & REMHE R -
'H NMR (Ds-DMSO): & (ppm)=1.86 (m, 2H), 2.79 (t, 2H) &
3.08 (t, 2H) (&5-CH,-CH,-"£ =% £ ), 3.36 (m, 4H), 3.35%3.48
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(m, 2H, CH,-CH), 4.06 (m, 1H, CH,-CH), 6.87 %743 (2d, 2H,
ko &-3,4H), 7.79%7.95 (3% % F), 8.41 (t, 1H, NH), 8.51
(d, 1H, NH)
% 3% m/e =576 (M+H")

SN E 2T, SR EFI28E3121u84 -
% 1528
(2S)-3-((5-(2-(1,4,5,6-m3 & "&Foe-2- i F 8 5)- A )-E -
2-35 BB A)-2-(2,2,2- = AL T B -mk R A AL )- 7 B

'H NMR (Ds-DMSO): & (ppm)=1.85 (m, 2H), 2.80 (t, 2H) &
3.09 (t, 2H) (#5-CH,-CH,-"£ %4 ), 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)

% 3 m/e =514 (M+H")

& 1]29

(28)-2-( T H 3 - B B A )-3-((5-(2-(1,4,5,6- 19 &3 o -2- Fh ik
AR )- 3 )-oEke-2-% )Rk K )- R B
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A~ AR (7o)

'H NMR (Dg-DMSO): & (ppm)=1.85 (m, 2H), 2.81 (t, 2H) &
3.09 (t, 2H) (85-CH,-CH,-£ % £ ), 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)
H 3 m/e =458 (M+H")
£ 1%)30
(28)-2-(3- 7. 7 F-wx B B £)-3-((5-(2-(1,4,5,6-m9 & Eog-2-%
B F BRI )- T B )-Ev-2-5 AL - A )-8k

@]

B,
)
N
s
0
// Ve _»\:
HO N C/j» 3 \
Cl DI
‘?f‘f]:\'%
'H NMR (Ds-DMSO): 6 (ppm)=1.85 (m, 2H), 2.11 (m, 2H), ~

291 (t, 2H)&3.09 (t, 2H) (&5 -CH,-CH,-v£ % 1), 3.09 (m,
2H), 3.30 (m, 4H), 3.43-3.54 (m, 2H, CH,-CH), 3.65 (t, 2H,

Iz
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AHIEREBATEBERKAERL (CNS) A (210X2970 % )
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CH,S0,), 4.11 (m, 1H, CH,-CH), 6.91 &7.54 (2d, 2H, o& % %-
3,4H), 7.93 (d, 1H, NH), 8.51 (m, 1H, NH)
% 3% m/e =508 (M+H")

%1431
(2S)-2-( £ T &5 88z 2 )-3-((5-(2-(1,4,5,6-19 B Boe-2- B
FEEIR)- R )wEu- 2RI ) B N

'H NMR (Ds-DMSO): 6 (ppm)=1.86 (m, 2H), 2.81 (t, 2H) &
3.09 (t, 2H) (85-CH,-CH,-£ % £ ), 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, =g #-3,4H), 8.30 (d, 1H, NH), 8.49 (m, 1H, NH)
H 2 m/e =480 (M+H")

F 1532

(28)-2-(4-% = T A ¥ K -mr i pie £)-3-((5-(2-(1,4,5,6-m3 &.78
vg-2- AR F AR )- T R)-"Eop-2-5 R )-Be R )-8 B

W%

AR REBATHBEKAZE (CNS) AL (210X 29704 )
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A~ BRAEA (7))

a) (25)-2-(4-F = T A R K-t pe A)-3-((5-2-F s - %
)R on-2- 3 A)-BR AR )- R BE 5 = T 85

#50.39550,(1% 3 H)#9(25)-2-k A -3-((5-(2-F 85 &- T
R)-Rop-2-F B )-BE AR )-R B F = TER B B B (K )15, T3
R =CHEO0152H4, LIZEEZF)E—RFIR(0ZH)T 8
ERAEKISFAEEOC, mHA0255%(1.1EH H)e4-%
STEAREARBARAE R TROED) FOBR, RikE
REREGMAEZRTHRIEBR, EAZTHREBERE,
R GMRMAER B it A B a8 CE/ B O R(/DE M, 43
2)0.2851,(52%) Aoz a e R T HE 2 -
'H NMR (CDCl): & (ppm)=1.27 (s, 9H), 1.31 (s, 9H), 2.70 %
3.17 (AA’BB’, 2x 2H, #5-CH,-CHy-"8% %), 3.51.%3.88 (m,
2H, CH,-CH), 3.71 (s, 3H, OCHj3), 3.85 (m, 1H, CH,-CH),
5.58 (1H, NH), 6.53 (t, 1H, NH), 6.81.%7.38 (2d, 2H, £ % #-
3,4H), 7.50 &87.77 (3 % & F)
b) (29)-2-(4-% = T A ¥ A -shdhme £)-3-((5-(2-(1,4,5,6-m3 &,
RoE-2- M T B R )- L AR )-Rop-2- 5 3K )- B A)-2-(4- = AL F
AR R)- A S = Ths

450285 %,(0.52 3 H)4F B F Ha) 2t oW E 3%
Frw &k ¥, AwA0.103%(1.04% 3 F)eh2-pe £-1,4,5,6-
W S HEtk, ERAMAET RTINS, TLCH H 8T
RER 7L, HR#mA0.1035%,(1.04% 3 F)eh2-p -
1,4,5,6-v3 S 7% 48 R RS T BT B,
HiReMBMAE b, &I(B8% L85/ RA5/ F 87/ K/ BB,

T4~

AMER AR TERBFERR (CNS ) AdUE (210X2970 4 )
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A BB ( 23)

, 0.5/0.35/0.15/0.03/0.015)4% 43 2] 42 8160 4(0.27 %, 84%)
zaeREMER -

% 3 m/e =620 (M+H")

c) (28)-2-(4-% = T 3 ¥ R -sh &5 oz 2 )-3-((5-(2-(1,4,5,6-m3 &,
g -2- KBk T EEA)- L A)-Eop-2- 5 A )- B K )-2-(4-Z A F

LS & W13 §NT ]

#0.275,(0.43 2 £ H)4F 8 5 Bb)2 b 44 E B — R
Fh(lZ2H)F, wAZfEBHR(1ZHEELSMEETR
WH2 N, FEBIARER, AREIEFIERICESY
(025%,, 86%)z & &R ETHE L -

F 3 m/e =564 (M+H")

M EF32, SREFIB3EIS 2L -

K 15)33
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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

as compounds of the formula |

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. ri“_*‘\:
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