0050/ 456449050pys64a hr onbi h—inhibitors The present invention relates to
novel carbo- and heterocyclic 5 am di nes, the preparation thereof and the

use thereof as thronmbin inhibi ﬂmwmmmmmmm n belongs to the group of
serine proteases and plays a ¢ n the bl ood coagul ati on cascade
as termnal enzynme. 10 Both the intissiasi ¢ and the extrinsic coagul ation
cascade [sic] lead via several anplification stages to the production of

t hr onbi n f¥e¥elptEERPBEDI IPhiPdECERr onbi n- cat al yzed cl eavage of fibrinogen
to fibrin then initiates the coagul ati on of bl ood and the aggregation of
the plateleié praisehti Indantioanhanstes @u AgveD ddrHoke ahi Nk troelycpliat el et
factor 3gand £92QuUl ahé O dRGEREoX! tHe@dd aAd W QistekhesSedf J¥ FRkymaEdi ve

nmedi at or s, .%ﬁlﬁ)ﬂ‘t%;cgat lon of thronmbin. The formation and action of thromnbin
are centrat™events in the 20 production both of white, arterial and of red,
venous thronbi and therefore potentially effective points of attack for
drugs. ThFomsbin RRLONIDIEP dhe, ITPNR &t £85Lne PUEEAFPR, 2”bIRIaYE Pnhi bit
conpl et el ycentmdpeadentih ythef bdobdctarmilasioml ¢czareciesky témninedt eopgmef free
t hr onbi mo awékH Rikle hauAthd it pnat ehetextrineyicaccaffiaaliba t@squargstcin the
acute phasg.inaabeefbrli GrpieRtsadidlstaBeL Ctld aROus clinddienal coronary
angi opl asty, (1) ¢B0f Lyt onBlfl, UhAthrBR BULLLAIGULAN fodvhoe of
extracor poreal, Ci rcaration () eart-Tung machl ne, he L al'ys ) g ey .can
2l 50 be geFEREINOgen;Ea df Hyiy I’iBe?r’o‘b‘tﬁH%&stt%‘F dRIIBLPR OF HLoadantf o
after 30 sthgjiaggregptien iahshe| platelgienivhinhtinywrReenkangey PWagg to
deri vat L9eshe rfindéngeof hel atedeynbdctoorm St Rudt goafuliationbfactdor XATEr and i ng
Wi th the agtynsle Seriee s idHeyOictihr peaigesss ! henbormatient odes based on
35 Phe- Prog A Gdip . Which the N-termnal amno acid is in the D form have
proved to be particularly beneficial. D Phe-Pro-Arg isopropyl ester has
been described as a conpetitive thronbin inhibitor (C. Mattson et al.,
Fol i a HaenBi®IEOrT981p o3l ag§i8R) Ot fGroBPiY) TS HSGA L SYHREC e Fif nal
ar gi ni ne0tpradustipgchgte Afeahdte; rrrrdadaned hireds veroymHinFomhiyardfect .
Thus, a | atlgerefionkepoteritisldiynakfecthive poibtsidof leethyplr Hoayldmpgsup of the
"active" BFdrian Anhhei fremaet, aihaimeatal thaepahean aescridadniEP: 185
390, 479 48Gnp1248187 7inddbenadat1 YR OYokaéebrs Q¥ ikRA88heously the

actions of free thrombin and that bound to platelets. They are

25 able to prevent in the acute phase thromboembolic events after

percutaneous transluminal coronary angioplasty (PTCA) and lysis

and to act as anticoagulants in extracorporeal circulation

(heart-lung machine, hemodialysis). They can also be generally

used for the prophylaxis of thrombosis, for example after

30 surgical operations.

It is known that synthetic arginine derivatives influence the
enzymatic activity of thrombin by interacting with the active
serine residue of the protease thrombin. Peptides based on

35 Phe-Pro-Arg in which the N—terminal amino acid is in the D form
have proved to be particularly beneficial. D-Phe-Pro-Arg
isopropyl ester has been described as a competitive thrombin
inhibitor (C. Mattson et al., Folia Haematol, 109 (1983) 43-51).

40 Derivatization of the C—terminal arginine to the aldehyde leads
to an enhancement of the inhibitory effect. Thus, a large number
of arginals able to bind the hydroxyl group of the "active”
serine in the form of a hemiacetal have been described
(EP 185 390, 479 489, 526 877, 542 525; WO 93/15756, 93/18060).
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45 ~~~~~~ ~0050/49658/ 45644 2 The thronbin-inhibitory activity of peptide
ket ones, fluorinated alkyl ketones and of keto esters, boric acid
derivatives, phosphoric esters and a-keto carboxam des can |i kew se be
expl ained by this interaction with sepine (EP 118 280, 195 212, 5 362 002,
364 344, 410 411, 4?1 651, 589 741, 6 293 8 503, 2 504 064, .530 167; WD
92/ 07869, B JAEATPLIDENRLPIFET §16°5h‘6‘%°33?311&’§f %8%8??%@ A%ri3304

w- ami noal k3 gilarkegrnes W&t kGES. eAPTrePAFPRhefHd derivatives,

4- ani di nophersdhginici aspéros pindn gt ke pemardoxatedes idead likgwise Mecksyszyn et
al. in J. &pshaiCeanby3th{sl 49 eradbidBviaheset tnevi@psilbBe2sdy arsisi 012,

| nhi bi t og st tdv2,NaeequpL & 439) @et] vity emitt hsss eAnECobOs et NesoSebENe
pr ot eases. ‘ﬁ VR 9%391?_??;5 ng%g@ggzs@qgoggggp be benzyl am di nes as
e

t hronbi n |tors |nvent|on r‘el’ates to conpounds of the formula I
20 R1 A—B—NH-C—D I and the salts thereof with physiologically
tol erat ed 2&ids °§n§1°tﬁ%d s‘fcbr9é6|1§b%r‘£estcﬁé?;’%o‘f’ anpipoptkyhIraRidingst i t uent s
have t he dlmdmwdng meani ngs: 30 Rl: H Cl_4- al kyl; R2: H, Cl_4-alkyl,
phenyl , 1pheny| Cl aI kyl ene [sic]; R180-CH2-, R18- CO, R18-0O CHz2- CO

R180- CI}CI% I £ inoph éﬁﬁﬂ 1h§ hbsﬁﬂod%ﬁ@' ¥bt1des described
pheny! - C1. 4 %kwlggsyﬁg%céﬁ i, oy C% 5)096 931 are
1 4-a irrever51 le thrombin 1nh1b1tors wi nadequate selectivity with
respect to other serine proteases.
15
WO 94/29336 and WO 95/23609 describe benzylamidines as thrombin
inhibitors.

- The invention relates to compounds of the formula I
20

Rl
I
A—B— NH—C—D I,
|
25 R2

and the salts thereof with physiologically tolerated acids and
the stereoisomers thereof, in which the substituents have the
following meanings:

30
Rl: H, Cj_g-alkyl;

R2: H, Cji_sg-alkyl, phenyl, phenyl-C;_j-alkylene [sic];
R180-CH,-, R18-CO-, R18-0-CH,-CO-, R180-CO-CO-,
35 R18_H-CO-CO-, where R!8 is H, C;_s—-alkyl, phenyl-C;_s-alkylene
[sic] or phenyl, or CF3-CO-, C3F5-CO- or Cy-4—alkyl-0-CO-,

R%(CHy)n
40
w W o W {W '

(CH2)m (CHz)m th R
R3

5
0
R6 R8
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R3-' Rai 6650/45634um (CH2)mMR50 R3 R6 R8 45 Ila IIb Ilc | 0050/ 45644 3

I n which the substituents have the following neanings: m O or 1, n: 1, 2,
3or 4 5 R3 H Cl 12-alkyl, aryl-Cl_4-alkylene [sic],

R1900C- C1_6-al kyl ene [sic] (R19 = H, @l _4-al kyl, benzyl),

HO3S- C1_3-al kyl ene [sic], Cl1 12-al kyl “CO-, aryl - .. )

aryl - Cl_4- al kyFBn‘é}!%@ tlf’?i EYPS Ry Schave dﬁ%?yl%%ﬁ"ﬁﬁ%‘eﬁgﬁe??‘

HO3S- C1_3-al kyl ene-CO- [sic], Cl_7-al kyl-0O0C, benzyl-0O0C, or ROR21N CO
(R20 and R21 ame ideptikal or different and are H, Cl_6-al kyl, aryl,

aryl - Cl_4-al kyhenei[s2£]3 ok54R190CC- C1_4- al kyl ene [sic] and

R19-NH-Cg- Cl_4-al kylene [sic], where R20 and R21 may al so together be a

- (CH2) 3_6- groyp), ,o0r-R19- o] 1. 12-al kyl _aryl - Cl_4-al kyl ene [sic] or
R19000. C1. 4-al X 20“@%&% qu&]: ?ggjcg_ﬂﬁ i L%ch ‘benzyl ). R5:. A,
Cl_4-al kyl or benz¥ Poﬁﬁplﬁgag-% SdsRyH ( eFthH%“éT?gﬂéViPePFﬁbE’can be
25 provi ded with uBO1rU-crlkyarRg| [ sifd/.ofF1Cr3T EFloGds, arul-%Rme or nore
met hyl ene group(s) acah-hes+E&Hydlesd-09- - [Bic],- BI°00C-Sh . Gtadkpl ng-Copheny|

whi ch cap be subst ik pd Hoysup, ;0aBryxiaiet-coal [ 9ic),3@, difieyendocadi cal s
fromthe group of ggnggfud@tL, &F3-, Cl_4-al koxy, F- or O-, R25R26CH-,
where R25 is Cl_6-alkyl and R26 is H or Cl_6-alkyl, 35 adamantyl,

nor bornyl -, 1-decal]j -, 1-tetralinyl-, 2-tetralinyl, .1-indanyl,
2-indanyl, di benzog%ﬁ%#'ﬂ]ﬂqo'\l\ﬁf{éﬂ and %Ll are ‘identical ‘or dlfkeren " and

are H, C;_g-alkyl, aryl, aryl-C;.4-alkylene [sic],

15 R1900C-C;_s4-alkylene [sic] and R19-NH-CO-C;_j-alkylene
[sic], where R20 and R2! may also together be a —(CHj)3-¢—
group), or R19-0-

R4: H, Cj;-1p,—alkyl, aryl-C;-s4-alkylene [sic] or R!%00C-C;i_s4—al-
20 kylene [sic] (R19 = H, Cj_4—-alkyl, benzyl),

R5: H, C;—4—alkyl or benzyl,

R6: Cj_g-cycloalkyl, where the aliphatic rings can be
25 provided with up to 4 Cj;_4-alkyl and/or CH30 groups, and
one or more methylene group(s) can be replaced by -0O-,
-S- or N-C;_4-alkyl,

phenyl which can be substituted by up to 3 identical or
30 different radicals from the group of C;_4—-alkyl, CF3-,
Ci-4—alkoxy, F- or Cl-,

R25R26CH-, where R25 is C;_g—alkyl and R26 is H or
Ci.¢—alkyl,

35
adamantyl, norbornyl-, l-decalinyl-, l-tetralinyl-,
2-tetralinyl, l-indanyl, 2-indanyl, dibenzosuberyl, which
can be monosubstituted on one or both aromatic rings,
diphenylmethyl which can be monosubstituted on one or

40 both rings, dicyclohexylmethyl, phenyl-C(CHj3):—,
phenyl-CH(CH,—-CH;-OR19)-, C;_4-alkyl-C=C-, aryl-C=C-,
(CH3)3Si-, R19-S-CH,-,

45



can be nongesbgusedaed on one or both aromatic rings, diphenylnethyl which
can be nonosubstituted on one or 40 both rings, dicyclohexyl nethyl,

phenyl - C(CH3) 2-, phenyl - CH(CH2- CH2- OR19)-, Cl1 _4-alkyl-CC, aryl-C=-GC,
(CH3)3Si -, R19-S-CH2-, 45 0050/ 45644 ﬁ R220 C(R23R24) where R22 is H,
Cl_4- al kyl, phenyl Jbenz

HO Cl_3-al kyl ene - R& EF(}{L%S)!/T (W’eﬁgnﬁy% ignH" F&]z'r4 %f}f-ﬁ’cfﬁﬁn&?kweﬁzyl

HO- C1_3- al kyl ene [8F Ji-4 pwéﬁw Cor+ b%%?zyﬁ Hp QRra—3tkvdy H9-Gijeyplkylene
Cl_20-al kyl - CO-, RISDOG- @heayal dy|kemeyllsand, R“Ri@CﬁD:C-CElrLH]eNYIlyI ene- CO-
[sic], RLONH CO Clad-@l_kydBtienksisle] RAHEAYN €O bertdd3S- Cl 4- al kyI ene
[sic], BO3S-Cl_4- aI kyI ene-CO [sic], 5-(1H)-tetrazolyl - -

or
(R190)20P-CHZ Py i cal of a Lal 9 nat d,
o aom ol 8 %5 o T e ﬂl ei}%ee 2361

radi cal s fromthe E Lo e ér‘k "o or
5

CF3-, C3_8-cycl oal kgic ZO%ZI'E“I’TEO tl%érFe-4rPh§l§1?f%fnTl§écé)ro- VI ded with up
to 4 Cl_4-al kyl andp-CeHB3®lkydepe-Cemd sdné, or (Mor-¢etea gl i€ igr oop(s) can
be repl aced by -0- (R198),0P-CH30 b Qlhel-aiylly kad RRAR2GCH- natumdli &fr R25 i s
Cl_6-al kyl, C5_8-cyghoal Jat! bgiemel whi ch can be substituted by 1 to 3
F, d, C13alkyl C13alkyl ,HOor CF3, and R26 is H or has one of

t he 25 meani ngs stated fo n n rborn |,

1-decal i nyl, 17 %et? ?’?Wyl“’hlc ‘f%‘f rt!ﬁ H@F’t u??fﬁ‘g’ﬁnﬁ L“% ?rfd%ﬁ‘g‘i al's

Cl 4-al kyl - C=C, ar§iffexent redgpyaks fépmdrb%r&rd%%eifyf vﬁ'cﬁleaﬁlﬂféfl
nmonosubdbi t ut ed onCpnealRPlor-,b86h ex difatic rings, RI: H Cl_4-al kyl, aryl
or C5_6-cycloalkyl (RO can in accordance with fornmula Ilc be a subst i t uent

on all ring positéPRScPPREd1Ky19OMROSd tHNa1ipRdh Plridgs é&h ¥ pro-
vided with up to 4 Ci_4-alkyl and/or CH;0 groups, and one
or more methylene group(s) can be replaced by -0-, -S- or
20 N-C;_4-alkyl,

R25R26CH- in which R25 is C;_g-alkyl, Cs.g-cycloalkyl or phenyl,
which can be substituted by 1 to 3 F, Cl, C;.3-alkyl,
C;_3-alkyl-0-, HO- or CF3, and R26 is H or has one of the

25 meanings stated for R25,

or R220-CH,;-, adamantyl, norbornyl, l-decalinyl, l-tetralinyl,

2-tetralinyl, l-indanyl, 2-indanyl, Cj_4-alkyl-C=C, aryl-C=C,

(CH3)351i or dibenzosuberyl which can be monosubstituted on one
30 or both aromatic rings,

R9: H, Cj—4—alkyl, aryl or Cs_g-cycloalkyl (R?® can in
accordance with formula IIc be a substituent on all ring

positions apart from positions 1 and 2)
35

40
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0050/ 45644¢0p50Pas6d4 N N Y R11-~ J-131~ O S5 lIllalllb / 1 10 N
\-(CH)q g-N (H20q,.,+,,, 00 15 1llc Illd (CH2)p 20 (CH2)p N ~~
(CH2)g (H2Qqg-"N\ - or 25 1lle lllf RI1 0 30 N (CH2)r 1I1lg 35 in

whi ch the substituents R10, R11 and RL2, and p, g, r and Y, have the
following neanings: p: 0 or 1 40 q: or 2r: 1, 2, 3, 4or 5Ya

nmet hyl ene gkoup an ethylene group- in which the ring!resulting 45 therefrom

can carry in p05|t|on 4 a Xyl, oxo or Cl,4-al koxy group, 0050/45644 6
-CH2-S-, -CH2-SO-, - or a propy‘?eheq
o7

5 0]
’ [4
IITa IIIb
£
N—(CH2)q
(HoC)g~ o X\ J
_ N 0 .
15
ITIc I11d
| (CH2)p
20 (CHz2)p
T8
(H,C) ' N— (CHz)q
2 a~y \ , p or
M}\N 0] 0]
25
IITe _— ITIIf
R11
| 0
’ LVa¥e)
(CH2) ¢
IIIg
35
in which the substituents R0, R!! and R!2, and p, g, r and Y,
have the following meanings: '
p: Oorl
40 g: 1l or 2
r: 1, 2, 3, 4 or 5
Y a methylene group,
an ethylene group in which the ring resulting
45 therefrom can carry in position 4 a hydroxyl, oxo or

Ci-g4-alkoxy group,



group, in pbsolabeadring resulting therefromcan carry on the carbon in
position 3 and/or 4 a Cl1_4-al kyl group or in which a CH2 group can be 5
replaced by -0-, -S- or -SO, R10: H Cl1_4-alkyl or phenyl, R11: H
Ci_4-al kyl, C3_ 8 cycl oal kyl , phenyl Olg benzyl, 10 R12: H Cl1_6-al kyI
C3_8-cycl oaI kyl, phenyl or benz D~ R13 R15 R16 R17 JT~ R16 . N/ N 15
R1Z_ X\ -N R16 R17 Nyl ~CHz ¥HH2°19 “MH EBN OHEBRFRH S R PEORI 12 | Wb
Ve I|vd 20 R13 R15 RIBTRIFr Xii& Whialp fierfang|resulijipgetharefyom can R17 25
HN NH HN NH HN NH HN NebrGRZH GREIcORRS @R2Posieidnvi3 kYg/éx/H &30 i n which
t he substituents have thg-ADkyDwWre@pneanimngaicRla, cﬁl@r_angl &5, banhi ch can
be identigcal or differg 1a(5grdeb , .oN02 s ForClgoBr, I, C3_6-cycloal kyl,
R30- O, R3000C, R30- N NH-, where R30 is H, Cl_6-al kyl, 35
C3_6-cycl oal kyl , be o) ph or 13 and R14 together are the chai ns
- GH2- CH2- CH2- CH2- R 2@2‘%%"1 E‘F&Y or - CH=CH CH=CH-, 40 RI16: H,
F, d, Cl_4-alkyl, phenyl-Cl 2-al kylene [sic], phenyl, R3100CG (R31 = H,
Cl_4- al kyl , phenyl Ror: BerCyhyaldydl- Rbks-cyRBdallkylor PREAPDOPICHRN@Y L, R17: H,
F, A, @b_4-alkyl, phenyl-Cl_2-alkylene [sic], phenyl, 45 R3100C,
R31-NH-, R31-O or xR31Q0 Gy1,009)¢ @fféafk 1R2@ ek OF o:Chedzgh kY1 |

Cl 4-al koxy Cl 4- gl kogyf\%ggaa Y §Q{ ? g rg elrigr’ed corrpognds are
fromthefollovvlng groupslatoll Ia.

15R16 17 16
R13 RI5R \%/R x/i . R \IZLWN
15 | [
R14/ Xﬁ/N Rle/ﬁ/K R17 Nﬁ)\ R17

BN X NH HoN X NH BN X NH HoN X NH
IvVa IVb ' IVc Ivd
20
RisRIE Hﬁiﬁ \;f”
e )\(‘\ j)\
25 N /\ N N
HN NH HN NH HN NH HN  NH.
h O.R‘29 " OR29 0R29 OR29
IVe IVE IvVg IVh
30 in which the substituents have the following meanings:
R13, R14 and R!3, which can be identical or different, are H, '
NO,, F, Cl, Br, I, Ci_g-cycloalkyl, R30-0-, R3000C-,
R30_NH-, R30-CO-NH-, where R30 is H, C;_g-alkyl,
35 Ci_g-cycloalkyl, benzyl or phenyl, or
R13 and R!4 together are the chains -CH;-CH,-CH;-CHj-,
-CHy-CHy-CHy-, -O-CH;-O- or -CH=CH-CH=CH-, '
40 R16: H, F, Cl, C;_4-alkyl, phenyl-C;_;-alkylene [sic], phenyl,

R3100C- (R3! = H, Cj_4-alkyl, phenyl or benzyl), R31-NH-,
R31-0- or R3100C-CH;-0-,

R17: H, F, Cl, C;_4-alkyl, phenyl-C;_j-alkylene [sic], phenyl,
45 R3100C-, R3l1-NH-, R31-0- or R3100C-CH,-0-,



R15 NH 100050/45644B- NH - C1 H\ NH2 R2 R1I3 R14 15 In this, the
substituents R and A and B have the follow ng nean- ings: R2: H,

Cl_4-al kyl, phenyl and phenyl-Cl_4-al kyl ene [sic], 20 R180-CH2-, R18-CO,
R18- O- CH2- CO-, R180-CO-CO-, R18- NH CO- , Where R18 is Hor Cl1_4-alkyl,

CF3-CO or C2F5- A R4 R5 O R5 CH2) . n N R7i (CH2) m
(CH2)mor N RSR(?)gjolH B3 ‘1%26'41%“‘@0 Czt® g°?‘¥t Cq—ﬁ‘éﬁi%‘ﬁ Fﬁg substituents
have the following nmeanings: 35 m O or 1, n: 2 or 3, R3: H Cl1_12-alkyl,
aryl - Cl_4- al kyKene=F8+c¢r FWE600C- C1- 6- 40 al kylene [sic] (R19 is H,
Cl_4-al kyl, benzyl), HO03S-Cl_3-alkylene [sic], Cl_7-alkyl-00C,

benzyl - OgC-, O@reEQQM%oGQOuQ&Oa@QrB;%lt%efdldaaah% sdIIEfeaseﬂi and
are H Cl _6-al kyl, aryl, aryl al kyl ene [sic] 1900 - Cl_4-al kyl ene
[sic] or RL9-NH CO- Cl_4-al kyl ene [sic] 45 or R20 and R21 together are

- (CH2) 3_6- roup, 0050/ 45644 8 R4: H, C1_12-al kyl or aryl-Cl_4-alkylene
[sic], R5: Hor Cl_4-alkyl, 5 R6: C% 8-cycl oal kyl, where the aliphatic
rings can be provided with up to 4 C{ 4-al Kyl and/ or CH30 groups, and

10
A— B— NH— CH
R2 \ N.Hz
R13 R14
15
In this, the substituents R and A and B have the following mean-
ings:

R2: H, Cj_4-alkyl, phenyl and phenyl-C;_s-alkylene [sic],
20 R180-CH,-, R18-CO-, R18-0-CH,-CO-, R180-CO-CO-, R18-NH-CO-CO-,
where R18 is H or C;_4-alkyl, CF3;-CO- or C3F5-CO-,

A:
9
R(cH2)n
25
R {/\? o {}\ﬁ '
N
(CHZ)m (CHZ)m or | RSO
R3
R6 R8
30
I1a IIb ' ITc
in which the substituents have the following meanings:
35 m: 0 or1l,

n: 2 or 3,

R3: H, Cj-12-alkyl, aryl-C;_s-alkylene [sic], R1600C-C;_g-
40 alkylene [sic] (R!? is H, C;_y4-alkyl, benzyl),
HO3S-Cji.3-alkylene [sic], C;_-7-alkyl-00C-, benzyl-0O0C-, or
R20RZIN-CO- (R20 and R?! are identical or different and
are H, C;_¢-alkyl, aryl, aryl-C;_s-alkylene [sic],
R1900C-C;_s-alkylene [sic] or R19°-NH-CO-C;_s-alkylene [sic]
45 or R2%9 and R2! together are —(CHy)3-¢— group,



one or norgoserosseme group(s) can be replaced by -0-, or adamantyl,
norbornyl, 1-decalinyl, 1l-tetralinyl, 2-tetra- linyl, 1-indanyl, 2-indanyl,
di benzosuberyl, which can be 10 nonosubstituted on one or both aromatic
rings, diphenyl- methyl which can be nosubstituted on one or both rings,

di | oh | t | h | - 2- 4- -CG,. R220- R23R24) -,
Chey o Pos Y L TR iy R R TS pra b AN 408 Ticar o m oY

HO C1_3-al kyl or phenyl, 15 phenyl which can be substituted by up to 3
identical or RAffRrentCiradl&yfls fromthe group of Cl_4-al kyl, CF3,

Cl_4-al koxy, For O, 20 R2Z5R26CH, where R25 is Cl_6-alkyl, and R26 is H
or ~ Cl_6sal Kyl ge Rie, b-cfe dedrghkyhnerdel +30- al kyhaGe riREI0SM: Gk 4- al kyl ene
[sic],” RI900C C1 £ qloengch Siflee 9, BadRpd oy 2 d3SuEL, 4l kyl ene
[sic], or the acyl Fadi cal oF a aturaf or natugar' yje qc ,_%%:
C3_8-cycl oal kyl,  wid €1 RETSI THHAYRSr PRI (K BB °orHRRFES wh’h P9 4
Cl_4-al kyl and/ or TERNEFdWpBOTRAFRY1301ofRCkintdr el nkRHRAERE Lgr BTS2 can
be repl aced by -0-linyl,adaindényl, Rodbdanyl, dibgagasubsryl,lwhachagtdmyde
2-tetraiolinyl, l-méwanpstilutédasiylonedobetros alremytic whingls ,cénpibenyl -
gDnosubst A t ;J_t tedt Ognm@lonm@eh he & QBB bRoshBS: t_u@balhsﬂyénj r&t EMEV\.&H&J& ,can

e nonosubstituted,on ri K cl ghexy, h _

phenyl - C( CH3) 2-, Cﬂ;_flcg'l%k e%ﬁ%ﬂlmgggﬁk%g?zgy ’ \?\ﬂ'? e l@% ?'s"jgi'or

ClL 4-al kyl, and R Qrf (RERd e BETBIRA. AP KNI °OF e e YA kPR R 8P} or
phenyl, ~phenyl whR¥haganB b sutisivilut Ba-Py3oplid 95 BBARYkal or 40
differems radicals fromthe group of C1 4-alkyl, CF3, Cl _4-alkoxy, F or
Cd, R25R26CH, whepkerd3A5 whicklcdn dlek ghbsithted6 blySupl ©5 3 GHebtad&lylor 45

0050/ 45644 9 R9: ki rfehethrabkyicaithensh ohe GrRpche! @Al kylkgiR9cggn in
-accordance with fornula 11c he a spbstituent on all ring positions apart

frompositions 1 anh4§?, T¥rhe Structures Ila to llc are preferably in the

D confi gura- _
: 20 R25R26CH-, where R25 is C;_g—-alkyl, and R26 is H or

Ci-¢—-alkyl,

R7: H, Cj_jp-alkyl, Cj.zp-alkyl-CO-, R1%00C-C;_4-alkylene [sic],
R1900C-C;_4-alkylene [sic] -CO-, R20RZIN-CO-,
25 HO3S-Cj_3—alkylene [sic], or the acyl radical of a
natural or unnatural bile acid,

R8: C3_g-cycloalkyl, where the aliphatic rings can be
provided with up to 4 Cj;-4—alkyl and/or CH3O groups, and
30 one or more methylene group(s) can be replaced by -0-, or
adamantyl, norbornyl, 1l-decalinyl, l-tetralinyl, 2-tetra-
linyl, l-indanyl, 2-indanyl, dibenzosuberyl, which can be
monosubstituted on one or both aromatic rings, diphenyl-
methyl which can be monosubstituted on one or both rings,
35 dicyclohexylmethyl, phenyl-C(CH3),-, Cj_4-alkyl-C=C-,
R220-C(R23R24)-, where R22 is H or C;_s-alkyl, and R23 and
R24 are H, Cj_g4-alkyl, HO-C;_i-alkylene [sic] or phenyl,

phenyl which can be substituted by up to 3 identical or
40 different radicals from the group of C;_4-alkyl, CF3,
C;-4-alkoxy, F or Cl1,

R25R26CH-, where R25 is C;_g—alkyl, and R26 is H or
Ci-g—alkyl,
45



tion. B: Rpd50REE64410 +NY NO O0) Illa Illb 15/ 1 \- (CHZ)q q+ N

(HRGOqgq 2000 Illc Illd 25 N ~(CH2)g or (H2C)gN , 0, 0 301IlIle
[11f R11 35 N(CH2)r 11lg 40 qgq: 1 or 2 r: 3 or 4 45 Y a net hyl ene
group, 0050/ 45644 10 an ethylene gro in which the ring resulting
therefrom can_garry Ln po on dr xyl or. OoXY_group,
CGecH oo B Hey it {sa‘IFY]Ia( %‘é rouy 1°R}W|’r {1‘55 Fhel?; ngs

resul ting ther ef r oAFE@FAaNGE YWik f?l’é“‘ﬂé‘r Baf ]Pﬁ’l a sydstibpent aidedt Hl’ég
Cl_4-al kyl group, pesiniaud glpagt £xP-pogidipneah asd 2épl aced by -0-, R11l: H
or C3_6-cycloal kyl, 10 R12: H Cl_6-al kyl or C5_6-cycloal kyl, R13, R14 and
R15, whigh arecphdegdif@hur@s didf&) &tk are preferably in the D configura-

tion.
B: RrRl2
11
(0]
O/ ? 14
IIIa IIIb
15
W
N—(CHz)q
(H2C) g \
20 . 0 o?”
IIlIc IIId

i ;NQ

\— (CH3)
(BaC)gn >4\ 4@ o
=

b O, o

30
ITIIe IIIf

R11

35 %u

L

(CH2)r ,
ITIg

40
q: 1 or 2

r: 3 or ¢

45 Y: a methylene group,



H R30-0O 0056296644, where R30 is H Cl_6-al kyl and 15 C3_6-cycl oal kyl
and R13 and R14 can together formthe chains -CH2-CH2- CH2- CH2-,
-CH2-CH2-CH2-, -0-CH2-O or -CH=CH CH=CH, where R13, R14 and R15 are not
atl hydrogen. 20 The structures Illg4o 111 are preferably in the L
config- uration. Parti arly refe.rre ounds la are tho in V\:hIChthe
sub- stituents R afiy %Ché’r}& ng ?l P e W P‘b r’% JREaRF Y etl %Egref_}’ :

0 RS 0 RS RO( CHz9am ca3@yNip positiRg 4 C!HE)%XQ’# PE)%-eraNCRBO‘JrPURs R6 R8
35 1lallb lic in which the substituents have the foll owi ng nmeani ngs: 40
m O or 1, n: 2 or-&=d®3:, HcHEIS-H- aLkydo- kenayprof¥eCgedup; aikwhded [ Sic]
(R19 is 545 H Cl éhéilxlﬁ)ﬂ S PEQ@V'&J)n @3&% -AnK¥hepe diSithk, c8fbon in

R20R21N- CO- (R20 are or f( rEnt,s2nd - 0950Q/45644 it are
H, Cl_6-al kyl, 12%1 ‘g C L g\{xlhar Qr CI—IZSA%' 5% group),
R4: H 5 R5: Hor ; 08P %1758 ere the aliphatic rings

can be substitut ed by up to 4 C1_4 aI Kyl and/or CH30- groups and 10 in
whi ch one net hgileng o Supsaelioelkehl aced by -0-, or phenyl which can be
substitwded by 1 to 3 identical or different radicals fromthe group of F,

a, CH3- or R12: H, C;_g-alkyl or Cs_g-cycloalkyl,

R13, R4 and R!5, which are identical or different:
H, R30-0- or R3%00C-, where R30 is H, C;_g-alkyl and
15 Ci_g~cycloalkyl, and R!3 and R4 can together form the
chains -CH;-CH;-CH;-CH;-, -CH,-CH;-CH;-, -0-CH;-0- or
—-CH=CH-CH=CH-, where R1}3, R!4 and R!5 are not all
hydrogen.

20 The structures IIIa to IIIf are preferably in the L config-
uration.

Particularly preferred compounds Ia are those in which the sub-
stituents R and A and B have the following meanings:

25
R2: H,
A: o
R3 ’(CHa )
30
o \H?Z o \H}Z {W '
(CHZ)m (CH2)m or
R3
RG R8
35
ITa IIb IIc
in which the substituents have the following meanings:
40 m: 0 or 1,

n: 2 or 3,

R3: H, C;_g-alkyl, benzyl, R1%900C-C;_g-alkylene {sic] (R19 is
45 H, Ci-g-alkyl, benzyl), HO3S-C;_3-alkylene [sic], or
R20R21N-CO- (R29 and R?! are identical or different and



CH30-, di pbesol/aselawl , di cycl ohexyl met hyl, isopropyl, tert-butyl,
neopentyl, tert-butoxynethyl, phenoxynethyl, 15 adamantyl, norbonyl [sic],
1-decalinyl, 1-tetralinyl, 2-tetralinyl or (CH3)3Si-, R7: H,

Ci_6-al kyl -CO- or R1900C-Cl_4-al kyleng, [sic], 20 R8: C5_8-cycl oal kyl -,
where the aliphatic_rings, can be. substituted by,.u o] 1 4-al kyl_and/ or
CH30- groups and FhEwh C%'?)T%%l’ h{t ene'? ?Loﬁf) czz;ngﬂé Ir{{allpl EEHYy 256 2 or
phenyl which can ba(SEDstit #@YPhy 1 to 3 identical or different radicals
fromthe group of F, O, CH3- or 25 CH3O, diphenyl nethyl,

di cycl ohexyl nerhyl H,i sopropyl, tert-butyl, neopentyl, tert-butoxynethyl,
phenoxynst hyl , adamantyl, norbonyl [sic], 1-decalinyl, 1-tetralinyl,
2-tetralinyl oks_(ChISgl’s%Hy_’SO R9: H, Cl_4-al kyl, phenyl or C5_6-cycl oal kyl
(RO can in accordance with formula Ilc be a substituent on all ring

positions apart_frompositions_. 1 and 2). The_structures Ila tg llc are
preferably in Rht EreoRYFiRAliylss vhere the alsphptne rA8960%%0 £%44 12 Y. a

met hyl ene group, afukstitiuted By oup,te @HEGH-alky}aml/or CHyP- @rogpsagand

propyl end group, RiB:whichHOneGrBthylenieOgroGHA Gl Cepléited By e0-} ,or 5 R14:

H, HO CH30- or C phefdb whiilchHehn B&3GubetithtedVin’ @ B433 fehtandi1RIb are

not all H = 10 ThegStFlciiyr €akilad SeARmCLRE A ohg Bel PE &1 CRM,LOYF ati on.

Ib: R16 N NH 15 Aﬁﬁﬁéﬂj'gﬁphen§i£$§%yl, dicyclohexylmethyl, isopropyl,
tert-butyl, neopentyl, tert-butoxymethyl, phenoxymethyl,

15 adamantyl, norbonyl [sic}, l-decalinyl, l-tetralinyl,

2-tetralinyl or (CH3)3Si-,

R7: H, Cj;_g-alkyl-CO- or R1%00C-C;_s-alkylene [sic],

20 R8: Cs_g-cycloalkyl-, where the aliphatic rings can be
substituted by up to 4 C;_4-alkyl and/or CH30- groups and
in which one methylene group can be replaced by -0-, or
phenyl which can be substituted by 1 to 3 identical or
different radicals from the group of F, Cl, CH3- or

25 CH30-, diphenylmethyl, dicyclohexylmethyl, isopropyl,
tert-butyl, neopentyl, tert-butoxymethyl, phenoxymethyl,
adamantyl, norbonyl [sic], l-decalinyl, l-tetralinyl,
2-tetralinyl or (CH3)3Si-,

30 R%: H, Cj;_s-alkyl, phenyl or Cs_g-cycloalkyl (R® can in
accordance with formula IIc be a substituent on all ring

positions apart from positions 1 and 2).

The structures IIa to IIc are preferably in the D configura-

35 tion.
B:
2
40
o0&
ITIa

45



R2 R17 20 bosoliaseashe substituents R the fragnents A and B and X have the
foll ow ng neani ngs: R2: H, Cl_4-alkyl, phenyl, phenyl-Cl_4-al kylene [sic],
R180- CH2-, R18-CO, R18-0O CH2-CO, R180-CO- CO, R18-NH CO CO, where R18
25 is H and Cl4a|ky| or CF3-CO- angl C2FSCO A R4O | RS 5 RY( CH2) n
N O 30 R R7, -’ (CH 35 lla_lLlb.llc in
whi ch the subs¥|tu@n?gég%ﬂﬁggtﬁég?%1IQﬂMeEBYﬁ%Eﬁan 3P n?H é% Ch&o§n 2 or
3, R3: H C1_12-al k§Hz-%r Pr- e1PueRY I8P AEOYR c], R1900C C1_6 al kyl ene
[sic] (R19 is preferably H 45 Cl_4-al kyl, benzyl), HO3S- C1_3- al kyl ene

[ sic], Cl_?-alhyirﬁxxho,hﬂnDyL-EII;,qan&&ﬁ@bhﬁCﬁl,@ﬁQ®ramd R21 are
identicalg or different and are H, Cl 6-al kyl, aryl, 0050/45644 13

aryl - C1_4-al kykeneyl si6) .cfRd09& & aIkerne [SIC]

R19- NH- CO- C1_4 haIkyFene][sPﬁc] or RZ_ and R21 together are a -(CH2)3-6-
group), 5 R4: 1 Cl_12-al k I or_aryl-Cl_4-alkylene [sic], R5: Hor
Cl_4-al kyl, ReR'T3HZ EQc] RyPL Gthrere the aliphatic rings can be 10

provi ded with up tuhﬂr€13%1aR And Nk orr€H3oE ldufs, and one or nore
net hyl ene group(s) can be replaced by -0-, or adamantyl, norbornyl,

1-decal i nylhe lstAidtRidenyYh1a zst;&uarfakwy},mlthedﬁr%nfl%ulradaayl
di benzosuberyl, which can be nmonosubstituted on one or both aromatic

rings, 15 dlphenylnethyl whi ch can be nDno§ybst|tuted on one or both
rings, dicY@?ohexylnethyl phenyl - C(CH3) R C1 4-al kyl -C- G, R220-C
(R23R24) -, in which R22 is H or

15

A_B_NH—‘CH_<\ / {

Rz R17

20 In this, the substituents R, the fragments A and B and X have the
following meanings:

R2: H, C;_4-alkyl, phenyl, phenyl-C;.s-alkylene [sic], R180-CH;-,
R18-c0O-, R1B-0-CH,-CO-, R!80-C0-CO-, R18-NH-CO-CO-, where R18

25 is H and Cj;_4-alkyl, or CF3;-CO- and C;Fs5-CO-,
A: o
RS R%(CH;)n
7~
3 T \P? ® W {g\fﬁ( '
(CHZ)m (CH2)m or | RSO
R3
RG R8
35 IIa IIb IIc

in which the substituents have the following meanings:

m: 0 or1l,
40
n: 2 or 3,

R3: H, Ci_iz-alkyl, aryl-Cj;_sg-alkylene [sic],
R1900C-C;_g-alkylene [sic] (R1% is preferably H,
45 Cj_4—-alkyl, benzyl), HO3S-C;_3-alkylene [sic],
C1-7-alkyl-00C-, benzyl-00C- or R20R21N-CO- (R20 and R2!
are identical or different and are H, Cj;_g-alkyl, aryl,



Cl_4-al kyl posod4aBB834and R24 are H, Cl_4-alkyl, HO Cl_3-alkylene [sic] or
phenyl, 20 phenyl which can be substituted by up to 3 identical or
different radicals fromthe group of Cl_4-alkyl, CF3, Cl_4-alkoxy, F- or
Ct-, 25 R25R26CH-, in which R25 is Cl -aIkyI and R26 is H or Cl_6-al kyl,

R7: H, Cl_12- aIkyI 0-a 0 | ene
R1900C- C1_4- al kyl ef 39%%2 s?]léfyleﬂiohi’%{f c%%&%ﬁ%ﬂ?%éc‘f 92 Iéd ‘(‘CS/‘JIde]rie [sic],
or the acyl radlcaB oNEzCRat 1rarlkoengn hat el AT > Yggether are a
C3_8-cycl oal kyl, whéFRe)she @TOBRati ¢ rings can be prOV|ded with up to 4
Cl_4-al kyl and/or CH30 groups, and 35 one or nore nethylene group(s) can
be repl aged byr40-u, of, 4laimety br MlhwlﬂwalkgigﬂéaﬂéifML, 1-tetralinyl,
2-tetralinyl, 1-indanyl, 2-indany| di benzosuberyl, which can be
nnnosubstituteg on.one or j%F aromatic rings, diphenylnethyl which can be
monosubst i t ut el onofe Grez drh rings, di cycl ohexyl met hyl ,
phenyl -C(CH3)2-, Cl 4-alkyl-CGC, R220-C (R23R24) -, in which R22 is H or
Cl_4-al kyl , anB® R283-andysdar wd , I—lWhe.J.e 4hel pyfiphati® @ingsatkylkee [sic] or
phenyl , 105 0050/ 45p4dvikied pHehyhp i @h CeagrabRy s Udrst/idruCEgO byroupst, 0ald
identical or diffgrendr rn@ibcﬁ\éﬁh}flré?@ t;beug(@maqf b@lr_élpﬁdd@ﬂ' CE&, or
Cl_4-al koxy, F- 0ra5%mané§1 Yl |@ g@ hstégféi and R26 is
H or Cl1_6-alkyl, ?9“, ¢l 4 n& Z ch cloal R90a21|n
accordance with fof il ﬁHﬁ?Y%é SOV Ly L EtR Y AT enz 1 ¢ bt
apart from positi ofidt P&MPneFy EI*FI’FJ""":,tl‘a uBPUPRR 9 Q°FB ?’F‘(‘}“a&rlé’ 6%@‘?%'( ably in-
the D céﬁflgura- t daphenyg mgth Rl 2whighi £an| he ynquosppstituted on one or

both rings, dicyclohexylmethyl, phenyl-C(CHj3),-,

C;_4-alkyl-C=C-, R220-C(R23R24)-, in which R22 is H or

Ci_g4-alkyl, and R23 and R24 are H, Cj;_4-alkyl,

HO-C;.3-alkylene [sic] or phenyl,

20
phenyl which can be substituted by up to 3 identical or
different radicals from the group of Cj;-s—alkyl, CF3,
Ci-¢-alkoxy, F- or Cl-,

25 R25R26CH~-, in which R25 is Cj;-g—alkyl, and R2?6 is H or

Ci-¢-alkyl,

R7: H, Cj.ip-alkyl, Cj;_zp-alkyl-CO-, R1900C-C;_s~alkylene [sic],
R1900C-C;_4-alkylene~-CO- [sic], R20R21N-CO-,
30 HO3S-C;_g-alkylene [sic], or the acyl radical of a natural
or unnatural bile acid,

R8: Cj.g-cycloalkyl, where the aliphatic rings can be

provided with up to 4 C;_sg-alkyl and/or CH30 groups, and

35 one or more methylene group(s) can be replaced by -0-, or
adamantyl, norbornyl, l-decalinyl, l-tetralinyl,
2-tetralinyl, l-indanyl, 2-indanyl, dibenzosuberyl, which
can be monosubstituted on one or both aromatic rings,
diphenylmethyl which can be monosubstituted on one or

40 both rings, dicyclohexylmethyl, phenyl-C(CHj3)>-,
Ci-4-alkyl-C=C-, R220-C(R23R?4)-, in which R22 is H or
Ci;_4-alkyl, and R23 und R24 are H, C;.4-alkyl,
HO-C;_3-alkylene [sic] or phenyl,

45



I[{l1a Il11b oB850Mas682) g (H2COg~N _+ 0 0)/ 30 Illc Illd 35 40 45
0050/ 45644 15 (HZCO)g_ N\ -- Nor 5 1lle IlIf 10 R11 N (CH)r 15 1llg
q: 1 or 220 r: 3 or 4 Y a nethylene group, an ethylene group in which the
ring resulting therefrom 25 can carry in position 4 a hydroxyl or

CLd-alkoxy 0roup, oo HECH iR <o €86 e Py, R 00Y] SR 05 0UP. ol 1

which the rings r om can car car bon position 3
and/or 4 a Cl_4-al #{ff ragicals vﬂ’fPE‘htEeS‘b‘y“@-l?f Graoupt ]é%llrv t?gﬁ'epl aced
by -0-, R11: H orCGa-alkgxy.odlkyk-¢1R12: H Cl1_6-al kyl or C5_6-cycloal kyl,
35 R16: H F, d, Cl 4-alkyl, R3100C, in which R31 is Hor Cl_4-alkyl,

R31-0-, R17: H F, pBRr26dd- 4-idl kiheh RR5096-c 0E-83dr1Q- andheace iR3E és H or 40
Cl _4-al kyl, X Cl—gor ﬂ(\{} The structures Illa to IlIf are preferably in
the L confl gur a- i on. 50/ 45644 16

R9: H, C;_4-alkyl, phenyl or Cs_g-cycloalkyl (R? can in
accordance with formula IIc be a substituent on all ring
10 positions apart from positions 1 and 2),

The structures IIa to IIc are preferably in the D configura-

tion.
11
_ b o)
20 O/ 7 [4
I1lIa II1b
25 }{NS;
N—(CH3z)q
(Hzc)q\N \
=
/V+VV o ’ 0 4
30 IIIc ITId
35
40

45



Particul arpgsoyeéesaned conpounds | are those in which the substi- tuents R
the fragnents A and B and X have the following nean- ings: 5 R2: H A R4 R
"4: ORO(CH2) n 1 N10 Rai CR7, N(CH2)m (I H2)mor RS 0 R3 R6 R8 15
[tTa Ilb Ilc in which the substituents have the following neanings: m O
or 1, 20 n: 2 or 3, R3: H Cl1_6-alkyl,” benzyl, R1900C-Cl_6-al kyl ene [sic]
(R19 is H, Cl _4-alkyl, benzyl), HO3S- Cl_3-al kyl sic], or 25
R20R21IN- CO- (R20 and R21 are gntical or differ nd are H Cl_6-al kyl
or benzyl or R26 and R21 togethér _are a -(CH2)4- up), R4: H 30 R5:
H or CH3, R6: C5_8-cycl oal kyl, efe the aliphattcings can

substituged by up to 4 eﬁfﬁﬂal gnd/ or CH30 groups)] and 35 1 n which one
met hyl ene group can be repl acgd. by ©0-, ,or phenyl j can be substituted
by 1 to 3 identical or different radicals fromthke gfoup of F, O, CH3- or
CH30-, di phenyl et hyl dicyc&ggexylnethyl, isopropik‘a tert-butyl,
neopentyl, tert-butoxynethyl ‘plenoxynethyl, 40 ad ﬁtyl, nor bonyl [sic],
1-decalinyl, 1l-tetralinyl, 2-tetralinyl or (CH3)3Si -, R7: H,
Cl_6-al kgl -CO- or R19000- Cl /4-al kyl ene [sic], 45 R8: C5_8-cycloal kyl,
where the aliphatic rings can beO substituted by up to 4 Cl_4-al kyl and/or
CH30 groups, and in which 'one t hyl ene group can be replaced by -0-, or
0050/ 45644 17 phenyl mhrgﬁqc essubstituted by 1 to 3 identical or

(CHz2)r
15
I1IIg
g: 1 or 2
20 r: 3 or 4
Y a methylene group,
an ethylene group in which the ring resulting therefrom
25 can carry in position 4 a hydroxyl or C;—4—alkoxy group,
-CH=CH-, -CH;-S-, -CH;-0- or a propylene group, in which
the rings resulting therefrom can carry on the carbon in
position 3 and/or 4 a Cj-4—alkyl group, or in which a
30 —CHy—- group can be replaced by -0-,
Rll: H or Ci.g-cycloalkyl-,
R12: H, C;_g-alkyl or Cs_g-cycloalkyl,
35
Rl6: H, F, Cl, C;_4-alkyl, R3100C-, in which R3l is H or
Ci-q-alkyl, R3l-0-, '
R17: H, F, Cl, Cj_4-alkyl, R3100C- or R31-0-, where R3! is H or
40 Ci-4-alkyl,

X: =CH- or =N-.

The structures IIIa to IIIf are preferably in the L configura-
45 tion.



di fferent pa8ioyalksalar omthe group of F, O, CH3- or CH30-, diphenyl nethyl,

di cycl ohexyl net hyl ,
phenoxynet hyl ,
2-tetralinyl

can in accor-

positions &BEFLCHIHHhYpBLF

5 adamantyl, norbonyl [sic], 1l-decalinyl, 1-tetralinyl,

or (CH3)3Si-, R9: H C1_ aIkyI phenyl or C5_6-cycl oal kyl

dance with %he formul a be a substituent on al

pref er abl y thAnREheR D tGnFFgaments PoAnd 1B ‘gpd X\peve the foldgwing geap- 5
nmet hyl ene gnosp,
propyl ene group,
preferablsygen fhe L configuration. 35 1c: RI7 NNH A B-NHCHN 40 ~ N

NH2 R2 R16 In this,

an ethylene group 25 -CH=CH, -CH2-S-, -CH2-O or a

R16: H R17 H 30 X2 =CH or =N-. The structure Illa

45 fol |l ow ng neani ngs: 0050/ 45644 18 R2: H, Cl_4-al kyl, phenyl and
phenyl - C1_4A:al kyl ene [%4i C]o R180- CH2-, R1§-CO-, R18-0- CHZ co,
R180- CO- CO-, Ri18- NH-Cd»OG! in which RI®)s H andREII:HAh@I kyl, CF3-CO

C2F5- CO-,
10

15

20

25

30

35

40

45

5 A

RA RS RO( CHp) R Ra{>\ﬁ( N
(CH2)m (CH2)m N RS

’ I or l o)

3
R6 RS R

Ila IIb IIc

in which the substituents have the following meanings:

ns:

R3:

R7:

R8:

0 or 1,

2 or 3,

H, Cj_¢-alkyl, benzyl, R1%200C-C;_g-alkylene {[sic] (R19 is
H, C;.4-alkyl, benzyl), HO3S-C;_3-alkylene [sic], or
R20R21N-CO- (R20 and R2?! are identical or different and
are H, Cj_g-alkyl or benzyl or R20 and R2! together are a

-(CH2)4-5- group),
H,
H or CHj,

Cs_g-cycloalkyl, where the aliphatic rings can be
substituted by up to 4 C;_4—alkyl and/or CH30 groups, and
in which one methylene group can be replaced by -0-, or
phenyl which can be substituted by 1 to 3 identical or
different radicals from the group of F, Cl, CH3- or
CH30-, diphenylmethyl, dicyclohexylmethyl, isopropyl,
tert-butyl, neopentyl, tert-butoxymethyl, phenoxymethyl,
adamantyl, norbonyl [sic], l-decalinyl, l-tetralinyl,
2-tetralinyl or (CH3)3Si-,

H, C;_g-alkyl-CO- or R1900C-C;_g-alkylene [sic],
Cs_g-cycloalkyl, where the aliphatic rings can be

substituted by up to 4 C;_4—alkyl and/or CH30 groups, and
in which one methylene group can be replaced by -0-, or

| sopropyl, tert-butyl, neopentyl, tert-butoxynethyl,

(R9

0
PorRd FORREY s ITRESSTPARE uredPirl e Iﬁ"cPséEge "

i's

the substituents R and the fragnments A and B have the

or



/
(CH2) m (Clgosopaser? 10 1 1 RBRGR8B llallbllc 15 m O or 1, n: 2 or 3, ‘
R3: H Cl1_12-alkyl, aryl-Cl-4_alkylene [sic], 20 R1900C- Cl_6-al kyl ene [sic]
(R19 is preferably H  Cl_4-al kyl, benzyl), H03S-Cl_3-al kyl ene [sic],

Cl_7-al kyl - OOC-, benzyl o0oC-,. or FQQF?lN—COh (R20 and R21 are identical
or different and are Cl . 6-al k Cl_4-al

R1900C- C1_4- al kyl ePRe Y§1 &’f‘1°25°ﬁ{é’er\|ﬁ“é€§€i“tgdaﬂ°¥ Feﬁ% %6{? kz‘%‘f and R21
together are a -( eFrept gRrdigALs ﬁ£°mFFh?19?REPaPRyT' B= (AT 4- al kyl ene
[sic], 30 R5: H 0¢Higk_4dapk9¢ylma&hycz_ﬁuquﬂOOGkkymethwﬁereSPheoewI,phatic
rings can be pr ovi;@heml-bﬂttytn UpedierdyT] de st Kydtoxgpaéoliy CHYhegbaupsthynd one
or nore gethyl ene g4amHesh caar@@nyrlquae d ec@1inpl, 30 RAFERDAY],

nor bornyl, 1- decalb tra 15 tetrallnyl 1- i ndanyl , |ndanyl
dlbenzosuberyl mhlc can e nDnos %%tltuted on one or both aromatic
rings, diphenylnethyl, which can be nonosubstituted on qne or. both rings,
di cycl ohexy! mekhy| B/ fheayd LkyleHBRenyl AF €s-arcyrkopliylc (ROpeam in @ROSR24) - |
in which R2 is Fi@nncq:E3¢hatk9IfonmmiaRQBCe#ﬁidQEAbatet¢¢nﬂ:Q§4aélkyiqg

HO Cl1_31al kyl ene [po<itimnsphpayt , fquiepybitdorsh icandb2) substituted by up to
3 identical or 45 different radicals fromthe group of Cl_4-al kyl, CF3,
C1_4- al koxy, 44 1 5 -al kyl
and R26 is H orﬁg(égﬁgcqﬁgg%4§%b%o %I%l 12- aIkefab%ﬁwggqgfigl?6ﬁkfgh£§
R19000- C1_4- al k¥?%ne [si c] 5 R1900C- Cl_4- al kyI ene- CO- [S| c], R20R2IN-CO-,
HO3S- C1_4- al kyl ene- CO- [SIC], or the acyl radical of a natural or
unnat ur &b Iei:l e acid, R8: C3_8-cycloal kyl, where the aliphatic rings can be
10 provided with up to 4 %}_ﬁqukyl and/ or CH3O groups, and

N Y
20 O:J;;

IITa
Y: a methylene group, an ethylene group
25 -CH=CH-, -CH;-S-, -CH;-0- or a propylene group,
R16: H,
R17 H-.
30
X: =CH- or =N-.

The structure IIIa is preferably in the L configuration.

35 1c:

40

—

In this, the substituents R and the fragments A and B have the
45 following meanings:



one or nor gosolyageaae group(s) can be replaced by -0-, -S or

N-Cl _4-al kyl, or adamantyl, norbornyl, 1-decalinyl, 1-tetralinyl,
2-tetralinyl, 1-indanyl, 2-indanyl, dibenzosuberyl, which can be
nonosubstituted 15 on one or both aroygtic rings, diphenylnethyl whi ch can

be nonosubs |tute or . both r cl ohe

phenyl - Cﬁ%ﬁ 2- r421a§‘f Pepy! Wﬁg%’g‘ g? 25 ka]lene §%1R22 is Hor
Cl_4-al kyI anB'§§B2and®R gfoa'ré‘ BrOtSHCar kYR °FE9(§i°'3 HHNESFO-FOre] or
20 phenyl, pheng|windhcR18ais b’eagdbﬁt-mt-allexil:byil’upCQﬂ & CdBstGQal or

different radicals fromthe group of Cl_4-alkyl, Cl_4-al koxy, F or

a, 25 R25R26CH-, |nvﬁ1,|chR25|sC16aIkyI andR26|s H or Cl1_6-alkyl,

R9: H, C1_4-al kyl, qnyl ®r C5_6-cyclo | (RO c 51 |n 30 accordance with
t

formula I1c be asubs t on all rig o] |t|on atn frompositions 1

and 2), The struct 3es ollc ame’p any| th conflgura- tion.

35 40 45 0050/ 45644 20 R12 R11-~ N Y N JIX I'b 10 g-"N
®

N\- (CH2 )g (H2Oq 0)1CH21)5|||C IIId(%)N Jo(:CHZ)q 55

10
R6 R8
IIa IIb IIc
15 me 0 or 1,
n: 2 or 3,

R3: H, Cj_ip-alkyl, aryl-C,_s-alkylene [sic],

20 R1900C-C;_g-alkylene [sic] (R19 is preferably H,
Ci_4-alkyl, benzyl), HO3S-C;i_3-alkylene [sic],
Ci-7-alkyl-00C-, benzyl-00C-, or R20R21N-CO- (R20 and R2!
are identical or different and are H, C;_g-alkyl, aryl,
aryl-C;_g-alkylene [sic]), R1900C-C;.s-alkylene [sic],

25 R19-NH-CO-C;_g~-alkylene [sic] or R20 and R2?l together are a
-(CHz)3-6~ group),

R4: H, Cj_jp;-alkyl or aryl-C;_y-alkylene [sic],
30 R3: H or C;_4~alkyl,

R6: C3_g-cycloalkyl, where the aliphatic rings can be
provided with up to 4 C;_4—-alkyl and/or CH30 groups, and
one or more methylene group(s) can be replaced by -0-, or

35 adamantyl, norbornyl, l-decalinyl, l-tetralinyl,
2-tetralinyl, l-indanyl, 2-indanyl, dibenzosuberyl, which
can be monosubstituted on one or both aromatic rings,
diphenylmethyl, which can be monosubstituted on one or
both rings, dicyclohexylmethyl, phenyl-C(CHj)j-

40 Cj-4-alkyl-C=C-, R220-C(RZ3R24)-, in which R2?2 is H or
Ci-g—-alkyl, and R23 and R24 are H, C;_g-alkyl,
HO-C;.3-alkylene [sic] or phenyl,

phenyl which can be substituted by up to 3 identical or
45 different radicals from the group of C;-4—alkyl, CFs,
Ci-4-alkoxy, F or Cl1,



(H20) g-"N 005074364425 I1le 11If RI1 N 30 (CH2)r 1llgg: 2 or 2 357r: 3
or 4 Y a nethylene group, an ethylene group in which the ring resulting
therefrom 40 can carry in position 4 a hydroxyl or Cl_4-al koxy group,
-CH=CH, -CH2-S-, -CH2-O, or a propyhgne group, in which the rings
resulting therefro carry on.the osi tign and/or 4 a
Cl_4-al kyl group, ng?ﬂc %‘éﬁ’hﬁ:gn %ﬁ;lsg?bﬁpa%&}’b@rﬁ% ?ac’lﬁ?d Hy9*-0-,

0050/ 45644 21 R11€1+¢-@r1k®é 6-cycl oal kyl, R12: H, Cl_6-al kyl and
C5_6-cycloalkyl, 5 RI6: H F, d, Cl_4- aI kyl, R31-00C-, in which R31 is H
or Cl_4-al kyl r7er HR3¢I_QZTaBay7L bll Jdorallkyl-Cb-4- rbdopk-cRILalk¥2rendR3E460)],
Wne][e Rglg is H ﬁr R@odb-@lk‘,)dalk%@eﬂ'éleccﬁlrlé% rellszohbiba_cbo I1if are

preferably in the Lc u l.an r r g\irg S
are those in whi chlﬂo Qr@}}g g%aylteng tdor a%ﬁ éi %}gpfr m%%?ls'g (r?c;rAB have
the fol | owi ng mean™athRER! ‘ﬁﬁunﬂ-a uﬁ O R5 RQCHZ) n NO R3-' R7i

(CH2)m (CH2) mor N RS0 25 | R3 R6 R8 IIaIIbIIC 30 m O or 1,
R8: C3_3—cycloalkyl where the aliphatic rings can be
10 provided with up to 4 C;_4-alkyl and/or CH30 groups, and

one or more methylene group(s) can be replaced by -0-,
-S- or N-Cj_4—-alkyl, or adamantyl, norbornyl,
l-decalinyl, l-tetralinyl, 2-tetralinyl, l-indanyl,
2-indanyl, dibenzosuberyl, which can be monosubstituted

15 on one or both aromatic rings, diphenylmethyl, which can
be monosubstituted on one or both rings,
dicyclohexylmethyl, phenyl-C(CH3);-, Cj_g4-alkyl-C=C-,
R220-C(R23R24)-, in which R22 is H or C;_4-alkyl, and R23
and R2¢ are H, C;_4-alkyl, HO-C,_3z-alkylene [sic] or

20 phenyl,

phenyl which can be substituted by up to 3 identical or
different radicals from the group of C;_4-alkyl, CFj,
C;._4-alkoxy, F or C1,

25
R25R26CH-, in which R25 is Cj_g—alkyl, and R26 is H or
Ci-¢-alkyl,

R9: H, Cj;_g—alkyl, phenyl or Cs_g-cycloalkyl (R? can in
30 accordance with formula IIc be a substituent on all ring
positions apart from positions 1 and 2),
The structures IIa to IIc are preferably in the D configura-

tion.
35

40

45



n: 2 or 3,00680/45624_6-al kyl, benzyl, R1900C- Cl_6-al kylene [sic] (R19 is
35 H, Cl_4-al kyl, benzyl), HO3S-Cl _3-alkylene [sic], or R20R21IN-CO (R20
and R21 are identical or different and are H, Cl_6-al kyl or benzyl or R20
and R21 together are a -(CH2)4-5- grgyp), 40 R&: H R5: Hor CH3-, Re:
C5_8-cycl oal kyl, where the aliphatic rings can be 45 ;ubstituted by up to 4
Cl_4- aIkyIBand/or CH30 groups, and in which one nefhyl ene group can be
replaced by -0-, or phen wﬁﬁqh can be subsgmtute y 1 to 3 identical or
0050/ 45644 22 differen dls fromthe group o} Cl, CH3 or CH30,
diphenylnethyl, dicyclohexyl hyl, isopropyl, tekt- butyl, neopentyl,
tert-but gxynmet hyl, phenoxynethyl’, adamantyl, norbonyt [sic], 1-decalinyl,
l-tetralinyl, 5 2-tetralinyP?0r (CH3)3Sr-, R7: H Cl _6-al kyl orr
R19000- C1_4- al kyl ene [sic], R8: C5_8-cycloal kyl, where the aliphatic rings
can be 10 substituted by up t®I1® Cl_4-al kyl and/or IZHB0 groups, and in
whi ch one net hyl ene group can be replaced by -0-, or phenyl which can be
substituted by 1 to 3 identical or different radiycals fromthe group of F,
Cl, CH3i0r CH30, diphenylnme , dicycl ohexyl rret i sopropyl, tert 15
butyl, neopentyl, tert-butox§ hyl , phenoxynmeth adamantyl , nor bonyl
[sic], 1-decalinyl, 1- tetrall' 2-tetraliny 4'.( 3Si -, R9 H,
Cl_4-al kyl, phenyl or fb cIo- k%W (RO can in acéofdance with fornul a
I1C be a substituent on a ¥g pgsitions ap ;i§§0n1p05|t|ons 1 and 2).
The structures Ila to Ilc are“brefe'ably in the Dconfigura- tion. 25 B Y

0) 30 | nba
IIIc II1d
20 é’N ;
\/(CHZ)q or
(HoC)gw >\
=
A o} , (o}
25 IITe IITf
R11
l o)
%NZ%&
30 (CH2)r
I11g
q: 1l or 2
35 r: 3 or 4
Y a methylene group,
an ethylene group in which the ring resulting therefrom
40 can carry in position 4 a hydroxyl or Cj;-s4—alkoxy group,

-CH=CH-, -CH,-S-, -CH,-0-, or a propylene group, in which
the rings resulting therefrom can carry on the carbon in
position 3 and/or 4 a C;—4—alkyl group, or in which a

45 -CH,— group can be replaced by -0-,



35 Y. a nepbgbgasegaoup, an ethylene group, -CHCH, -CH2-S-, -CH2-0- or a
propyl ene group, R16: H, 40 R17 H The structure Illa is preferably in the
L configuration. 45 0050/45644 23 1d: RL7 NNH A- B- N\H CH4 /}-( 51
\"NH2 R2 R16 In this t he substitue@is R, A B and X have the follow ng
meani ngs: 10 R2 e and phenyl - Cl1_4-al kyl ene [sic],
R180- CH2-, R18- (llOH ﬁi@cﬁﬁ%lﬁqa 80 CO CO, R18-NH CO CO-, in which
R18 is H and ClL_4- al kyl, or CF3-CO and C2F5- CO 15A: RAO | R5 OR5
RO( CH2) n N BIR3H, R¥i- e-allzf)l (a@d1Cq-eHRYym e ) mor N RS0 R3 R6 R8 Ila Ilb
llc 25 m Oor 1, n: 2 or 3, 30 R3: H Cl1_12-alkyl, aryl-Cl_4-alkyl ene
[sic], B1900CRrEH.; &, abkydrlen@ [é—laQ.]ky(LRl@ll-Bo@Iﬁfﬁf abliynHR3! €2 yﬂ-airkyl
benzyl), H03S-Cl 3Cal K Lilﬁp 3,]3 oLl _7- al kyl - OOC-, benzyl - OOC-, or
R20R21N- CO- (R20 an ate identical or different and are H, Cl1_6-al kyl,

aryl, R17: H, F, Cl, Cj_4-alkyl, R31-00C-, R31-0-, where R3! is H or
Ci-g4-alkyl.
10
The structures IIIa to IIIf are preferably in the L configura-
tion.

Particularly preferred compounds Ic are those in which the sub-
15 stituents R and the fragments A and B have the following mean-

ings:
R2: H-,
20 a: R4 o
| rs© RS | (CH2)n
N (0]
R R7 ,
C (CHz) N 25
(CH2)m , 2)m or | R o
25 | | R3
R® R8
IIa IIb IIc
30 m: 0 or 1,
n: 2 or 3,

R3: H, Cj_¢-alkyl, benzyl, R1%00C-C;_g-alkylene [sic] (R1? is
35 H, Cj-s—-alkyl, benzyl), HO3S-C;.3z-alkylene [sic], or
R20R21N-CO- (R20 and R2?! are identical or different and
are H, Cj_g-alkyl or benzyl or R20 and R?! together are a

-(CH3)4-5- group),
40 R4: H,
R3: H or CHi-,

R6: Cs_g-cycloalkyl, where the aliphatic rings can be
45 substituted by up to 4 C;_4-alkyl and/or CH30 groups, and
in which one methylene group can be replaced by -0-, or
phenyl which can be substituted by 1 to 3 identical or



35 aryl - Clopsaagense [sic], RL900C- Cl_4-al kyl ene [sic],

R19- NH- CO- C1_4- al kyl ene [SIC] or R20 and R21 together are a - (CH2)3-6-
group), R4: H, Cl_12-alkyl or aryl-Cl 4-alkylene [sic], 40 R5: H or
Cl_4-al kyl, R6: C3_8-cycloal kyl, whergsthe aliphatic ri ngs can be provided

with up to 4 C1_4- glgl an€/ or lCH§s grou;%% gpgl%%f %neFfB’l d’ecal | nht?/l ene

group(s) can be re or adanan
1-tetralinyl, 2- té‘thQFPWEthflvnﬂé?xXﬁ °h2><i¥¥aaw1 &SBBHQB% o Whl ch

0050/ 45644 24 can busyhpnRRRESSLYL ut LR torPusaEYBe thtk, h paepasyIethyilngs,
di phenyl net hyl whi edanantyle, morbsnpst diwtledledecricinyl, betétrdlngyl,
di cycl ohexyl net hyl >-phepyl id0CH2) 2eH4)GE4i4; al kyl - C=C-, R220-C (R23R24) -, in
which RR2 is Hor 5 C1 4 al kyI and R23 and R24 are H, Cl1_4-alkyl,

HO C1_3- al kyl bstituted b t
3 identi gal yoregﬁ [%1’ JF ?Eﬁ cari §Q$§%er/ncﬂh% ‘i%n [e%fulélsa: k;I © CF)?: UEO °

Cl 4-al koxy, F or d, R25R260H— in which R25 is ClL 6-al kyl, and R26 is H
or  Cl_6-al kyl R®15CR7-cacloalliyl avbpre the Zlighryic GGngs can be

R1900C- @b 4- al kyI esabgsitjted RYIOP 14 4 allallkgheatiDFrof SH3D, gRAGRD, 1 MnE0- ,
HO3S- C1_4- al kyl ene41GOyh {6k Wne @ethitems Yroupdismlbedireplabed Wypl-0of, or
unnatural bile aci %heagla@uc@sgﬁp ¥E! Qaldorkuc e of 16 3 wg:s ia1r bpgs can

b i ded with e
ot hyl ane or oup( 5) “CARBERT GRUAERLE bf o heoBEOSRATaR S L B g0

1-decal i nyl, 1-tet :daphﬁwlmet?ytlet ?h‘FY“rﬂﬁhe"IlWﬁMl lSQPFﬂHDéhyltert' -
di benzosllﬂoeryl whibohy2b reapendyionostbdutogyretan ,opbenexyatthydromat i ¢
rings, di phenyl metalyhaiéy h ndabohel n[mmubsst-diécba]eidayon orReetyali@th rings,
di cycl ohexyl net hyl - Qggg‘yifr@(lCHg) €CH3) 3 al kyl - C=C-, -R220-C (R23R24) -,
in which RR2 is Hor Cl_4 aIkyI JR23andR24areH C14alkyl 30

HO- C1_3-al kyl eng [sic], or 14a|k| h or,
C5_6- cycloalkyﬁ ( ’Cgh4rﬁgby phenyl of ézz=cycl lkyP 8@ycan in

accordance with formula IIc be a substituent on all ring
positions apart from positions 1 and 2).

The structures Ila to IIc are preferably in the D configura-

tion.
25

30
O:J;;

IITa

35 Y: a methylene group, an ethylene group,
-CH=CH-, -CH;-S-, -CH,-0- or a propylene group,

R16: H,
40 R17 H.

The structure IIIa is preferably in the L configuration.

45



accor danceopsoliasiBaafornula I1c be a substituent on all ring positions
apart frompositions 1 and 2). 35 The structures Ila to Ilc are preferably
in the D configura- tion. 40 45 0050/45644 25 B: R12 +NY RLI1\N 5 0)
[1la Illb 10 (CH2)q g-'-N (H2C) g- +- _g 0)/ 15 Illc I'lld 20 N \- CH (
2)q or (HOg~-NO f 0)/ Ille IIIf ?2 R11 1 0 N30 (CH)r 11lg 35 qg: 1
or 2 r: 3 4 Y a nethylene groupR!’ 40 an ethyl ene group in which the
ring resulting therefrom can carry i sitvan 4 a hydroxyl or Cl_4-al koxy

group, -CHCH, -CGR2-5 _N%HZ_(%H or \_p»_o_p{l ene group, in which
X
5 NH;
R2 é(G

In this, the substituents R, A, B and X have the following
meanings:

10
R2: H, Cji_g-alkyl, phenyl and phenyl-C;_s-alkylene [sic],
R180-CH,-, R18-CO-, R!8-0-CH,-CO-, R!80-CO-CO-, R18-NH-
CO-CO-, in which R!8 is H and C;.4-alkyl, or CF3-CO- and
C;F5-CO-,
15
A: R4 o
| rSO RS R%(CH, )y
N o]
R¥” R? \+/%Ff 2: :a\ﬁhi .o
20 (CH2)n (CH2)m o ‘f RS
| ’ | R?
R6 RS
IIa IIb IIc
25
m: 0 or 1,
n: 2 or 3,
30 R3: H, C;_jp;-alkyl, aryl-C;_g-alkylene [sic],

R1900C-C;_g-alkylene [sic] (R19 is preferably H,
C;_g~alkyl, benzyl), HO3S-Cj.3-alkylene [sic],
Ci-7-alkyl-00C-, benzyl-00C-, or R20R2IN-CO- (R20 and R2!
are identical or different and are H, C;_g-alkyl, aryl,

35 aryl-Cj_s-alkylene [sic], R!%200C-C;_s-alkylene [sic],
R19-NH-CO-C;_4-alkylene [sic] or R20 and R2?! together are a
-(CHz)3-6—~ group), '

R4: H, C;_1p-alkyl or aryl-Cj;_s-alkylene [sic],
40
R5: H or Cj;_g—-alkyl,

R6: Cj3-g-cycloalkyl, where the aliphatic rings can be
provided with up to 4 C;_4—alkyl and/or CH30 groups, and
45 one or more methylene group(s) can be replaced by -0-, or
adamantyl, norbornyl, l-decalinyl, l-tetralinyl,
2-tetralinyl, l-indanyl, 2-indanyl, dibenzosuberyl, which



the rings posw/aseas herefromcan carry on the carbon in 45 position 3

and/or 4 a Cl_4-al kyl

group, or in which a CH2 group can be repl aced by

-0-, 0050/45644 26 R11: H or C3_6-cycloal kyl, R12: H, Cl _6-al kyl or

C5_6-cycl oal kyl

or Cl_4-alky
where R16 and
Cl_4-al kyl .

RA O R560 O
R8 Ila llb I

R1900C- C1_6- al kyl ene

|, or

5 R16: H, F,CI,Cl_QaIkyI RBIMI in which R31 is H

R31- 00C-_.or R31- o,

R31-O, R17; F . Cl k
R17 CARePRAICTRRRSEL B aR BBEHOT, Bohy eFagatis 58,
10 X: dipppnyimetiyl whickGapcbgrBRNQSUbSLAsuTeq fOm QBeHPES er abl y
in the L configurabothonindss Rary¢tehewylyephel erphettydofipOimds.|l d are those
the substituents Rc;_AalBydac=K-har@ot-beri@2t pw rig wRasch eES: iR2H 4 20 A

R5 R9(;
I c

HO3S- C1_3-al kyl ene

di fferent and

areP

)al'R 1N B r2R7andR2¢ G @, (t H2hikpt, N RS 0 1 R3 R6

"Fg ?i]{%llegnén'gs%c?rg f%ilyé?ll beﬁi—)_/l ;18.| kyl, benzyl,

SICJl or R2OR2IN-CO- (R20 and R21 are identical or

gk Frnobe FibakiteteRAy Rdtrod idRjdticel aFe a

-(CH2) 4-5- group), ddGfedentHra@icaks ofra@H3he group of C;_4-alkyl, CFj,
C1-4-alkoxy, F or Cl,

10

15

20

25

30

35

40

45

R25R26CH-, in which R253 is Cj_g—alkyl, and R2?6 is H or
C,-¢g—alkyl,

R7: H, Cj_1p-alkyl, Cj;_jp-alkyl-CO-, R1%00C-C;_s-alkylene [sic],
R1900C-C;_4-alkylene-CO- [sic], R20R21N-CO-,
HO3S-Ci_g-alkylene-CO- [sic], or the acyl radical of a
natural or unnatural bile acid,

R6é: Cs3-g-cycloalkyl, where the aliphatic rings can be
provided with up to 4 Cj-4—alkyl and/or CH30 groups, and
one or more methylene group(s) can be replaced by -0—-, or
adamantyl, norbornyl, l-decalinyl, l-tetralinyl,
2-tetralinyl, l-indanyl, 2-indanyl, dibenzosuberyl, which
can be monosubstituted on one or both aromatic rings,
diphenylmethyl which can be monosubstituted on one or
both rings, dicyclohexylmethyl, phenyl-C(CHj3)2-,
C;_4-alkyl-C=C-, R220-C(R23R24)-, in which R?2 is H or
Ci_4-alkyl, and R23 and R?¢4 are H, C;_g-alkyl,
HO-C;_3-alkylene [sic] or phenyl,

R%: H, Cj_s-alkyl, phenyl or Cs_g-cycloalkyl (R? can in
accordance with the formula IIc be a substituent on all
ring positions apart from positions 1 and 2).

The structures IIa to IIc are preferably in the D configura-

tion.



45 R6: C5_90&07lasslaay! , where the aliphatic rings can be substituted by up
to 4 C1_4-al kyl and/or CH30 groups and in which one nethylene group can be
repl aced by -0-, or 0050/ 45644 27 phenyl which can be substituted by 1 to
3 identical or different radicals fr9g1the group of F, d, CH3 or CH3O,

di phenyl net hyl , di cycl ohexyl met hyl, isopropyl, tert-butyl, neopentyl,

t ert - but oxyBet hyl, phenoxynethyl, 5 adamantyl, norbad®¥l [sic],'1-decalinyl,
l-tetralinyl, 2-tetralin¥%.g?\(CHS)SSi-, R7: _H, ClLEﬁﬁékyl-CI} or
R1900C- C1_4- al kyl ene [sicl4N_10 R8: C5_8-cyc|%arky*j re the aliphatic
rings can be substituted by to 4 Cl_4-alkyl .ahd/ofl CH30 groups and in
whi ch ong net hyl ene group can repl aced by -0-, or Ophenyl which can be
substituted by 1 to 3 identi r diff,erent radicals fromthe, group of F,
Cl, CH3 or CH30, 15 diphenyl nmethyl, dicyclohexyl methyl, isopropyl,
tert-butyl, neopentyl, tert-bl¥bxynethyl, phenoxynei}®p , adamantyl,

nor bonyl [sic], 1-decalinyl, 1-tetralinyl, 2-tetralinyl or (CH3)3Si -, 20
R9: H, Cl_4-alkyl, phenyl or C5_6-cycloal kyl (RO ganyin accordance wth
the formela Ilc be a substit on all ring pos pgns apart from
positions 1 and 2). The stru sllatollc aregprfeferably in the D
configura- 25 tion. B N\ Y l11la 35 Y. &ﬁ%bene group, an

et hyl ene group - CH=CH, (a&¥;.S; 2-0- or a progyﬁene group, R16: H, O,
Cl _4-al kyl or CH30, 40 R17: H 'd, _4-al kyl 0, where R16 and R17
are not both H X =CH or Y 45 0050/ 45644 28 ’ :

15 IIIc ITIId

. e

\“"(CHZ)q or

~rps o , o™
ITIe ITIf
25
RrR11
l 0
fr
30
(CH2)r
IIIg
35 q: 1l or 2
r: 3 or 4
Y a methylene group,
40

an ethylene group in which the ring resulting therefrom
can carry in position 4 a hydroxyl or C;_g-alkoxy group,
-CH=CH-, -CH;-S-, -CH;-0- or a propylene group, in which
the rings resulting therefrom can carry on the carbon in

45 position 3 and/or 4 a Cj;_4—alkyl group, or in which a CHj
group can be replaced by -0-,



The structoosolkbgaias preferably in the L configuration. 5 le: N NH
A-B-NHCH (~~( 101 X NH2 R2 In this, the substituents R the fragnents
A and B and X have the 15 follow ng neanings: a) R2: H, Cl_4-alkyl,
phenyl, phenyl - Cl 4 al kyl ene [sic], 2§¢R180-CH2-, R18-CO, R18-0 CH2-CO,
R180- CO CO-, §CO i.n fh R18 is Hor C14alkyl or CF3-CO or
C2F5-CO-, A: °’h R@I"Y(ﬁl@f YIos NOR-R7 i 171 H2)m (CH2)m or ?R5 0
(CR3 R6 R8 30 IIa l[1b I'lc in which the substituents have the foll ow ng
meani ngs: m B'TrHi C3k-atkyl or 8s-eR8yckpalkyli2- al kyl, aryl-Cl_4-al kyl ene
[sic], R1900C Cl1_6- al kyl ene [sic] (R19 = H, Cl_4-al kyI benzyl), 40

H03S- C1_g- al kyk&neﬂ[sy Clo1 C 7-allkyi Ci@@-o@cf bz yhi6PG3! FRQRZLN- CO- (R20

and R21 are identig " %rg are H Cl1_6-al kyl, aryl,
aryl - Cl1_4-al kyl ene §| cf ’Rl 0 C— 1 4 al kyI ene [sic] and
R19- NH CO- C1 4-a kﬁ/l ene [sic], and R21 toget her are -

group), 45 R4R'H 1Fr1§1a| Ey+4-6|1k&%y|R361°<Aca|%y|Rerré3-[rsWé]freo%%opﬂ%ﬂ 29
R5 H or Cl_4-al kyI arEotChoghcl cashinofl botmer e andeR3} iishét Pt €i-ngslkyle
provi dedo with up to 4 Cl_4-alkyl and/or CH30 groups and/or one or

X: =CH- or =N-.

The structures IIIa to IIIf are preferably in the L configqura-
tion. '

15
Particularly preferred compounds Id are those the substituents R,
A, B and X have the following meanings:

R?2: H
20
A:
R%(CHy)n
RS W R W {W :
25 (caz)m (CHz)m or T‘ rs!
R3
RG R8
ITIa IIb IIc
30
m: 0 or 1,
n: 2 or 3,
35 R3: H, Cj;_¢-alkyl, benzyl, R1%00C-C;_g-alkylene [sic] (R!9 is
H, Ci.4-alkyl, benzyl), HO3S-Cj_3-alkylene [sic], or
R20R21N-CO- (R2% and R?! are identical or different and
are H, C;_g—alkyl or benzyl or R20 and R?! together are a
-(CHz)4-5- group),
40
R4: H,
R3: H or CHj,
45 R6: Cs_g-cycloalkyl, where the aliphatic rings can be

substituted by up to 4 Cj_4-alkyl and/or CH30 groups and
in which one methylene group can be replaced by -0-, or



5 nore CHDes@L48634is(are) replaced by -0-, or phenyl which is substituted
by 2 or 3 identical or different radicals fromthe group of Cl_4-al kyl,
CF3r Cl_4-al koxy, F or O, adanmantyl, norbornyl, 1-decalinyl,

l-tetralinyl, 2-tetra- 10 linyl, 1- | danyl , 2- |ndanyl di phenyl net hyl ,

di cycl o- hexyl net hyl ib nzosuber henyl Cl 4z al kyl - C C—
Me3Si, or R220-C ( )”E cﬁ 'gfztz‘%teg( gmgt‘h 3ot F&"s and
R4 15 are H, Cl %%ﬁ%ﬁptoﬁ%’ﬁeﬂﬁ frem. the 9EPuRoof) foy(CLs CéHQCPraI
RL9000- C1_4- al ky| ehi@Hesiydrethy,0@GCyclohesxs IngltBré, GFROHroPyl, R20R21N—CO
HO3S- C1_4- al kyl enetei®-busit] , nempenitglacyérr-amitoaymathydl ,2@hradsymdton ,
unnaturak bile aC'&hanB&t;@_ﬁo%yQangé], Wigeeal beyB) i1kakkg1{AygSs are

provided wth up 3q4.¢ pl &yl cand/or. CH30 groups and/or one or nore
CH2 group(s) |s(are;}'ererp acd {;Yy( 0% or 25 phenyl which is substituted by

2 or 3 |dent|cal or di fferent rad| calg fromthe group of Cl_4-alkyl, CF3,
Cl_4-al koxy, FR'Gr B ClaghitddyFO- i BIPPRF-Cr1afa&NERS| [SiChiet ral i nyl
2-tetra- linyl, 1- |ndanyl 2- |ndanyl di phenyl net hyl , dicyclo 30

hexyl neiéyl , oﬁﬂlaerasogmgda,lkpmenyﬂez@( €hiad) 215,pha(ﬁ]ig4rahgglea@ Ge, Me3Si, or
R220- C (R23R24) - ouffbeiChedadbip eahEny].,051IGP Gy 6k 0Bk oy orbis Cat | 0

accordance with thg w 0yl ol I é%e,l@néugééd 48Rt pONr Alaceddphi DL PRI Ui Ons
apart from positio h The 'str.u t st g g € Qrefrably in
the D configura- t lbeﬁ’ 48P1G8 G55 5F458 Jfﬁj’ e8: PRy EaN/l\ 50 O
[llalllb 10 N different radicals from the group of F, Cl, CH3 or CH30,

15 diphenylmethyl, dicyclohexylmethyl, isopropyl,

tert-butyl, neopentyl, tert-butoxymethyl, phenoxymethyl,
adamantyl, norbonyl {sic], l-decalinyl, l-tetralinyl,
2-tetralinyl or (CH3)3Si-,

20 R%9: H, Cj;_4-alkyl, phenyl or Cs_g-cycloalkyl (R9 can in
accordance with the formula IIc be a substituent on all

ring positions apart from positions 1 and 2).

The structures IIa to IIc are preferably in the D configura-
25 tion.

+O

30
o7

IIIa

Y

35 Y: a methylene group, an ethylene group
-CH=CH-, -CH;-S-, -CH;-0- or a propylene group,

R16: H, Cl, C;_4—-alkyl or CH30,

40 R!7: H, Cl, C;_4-alkyl or CH30, where R!® and R17 are not both
H,
X: =CH- or =N-.

45



H2)g (H2@esoMge&adllc 111d 20 +~~(CH2)q (H2QqggN or 25 0 Ollle I11f
R11 301 0 N (CH)r 35 11lg qgq: 2 or 2r: 3 or 4 40 Y a nethylene group,
an ethylene group in which the ring resulting therefrom can carry in
position 4 a hydroxyl or Cl_4-al koxyzghroup, 45 0050/ 45644 31 -CH=CH,

-CH2-S-, -CH2-O or a propylene group, in ich the.rings. resulting

t her ef r om B SEEMFYUHR Vrﬁg’yéér Bﬁgf‘?‘?&lﬁoéf‘m‘ﬁ L c&ﬁ%f‘%\“%’é’“ﬁ_& al kyl
group, or in which one CH2 group can be replaced by -0-, 5 R11l: H or
C3_6-cycl oal kyl, R12: H, Cl_6-alkyl or C5_6-cycloal kyl, 10 X2 =CH or =N.
The structures Illa to IIIf are preferably in the L configu- ration. 15

Particulgr%lg_preferred conpounds le listed under a) are those in which the
substituents'R, the fragnments A and B and X have the follow ng neani ngs:

R2: H, 20 A R4
'A_B_NH_CH_@F{
| X

10 NH,
R2

In this, the substituents R, the fragments A and B and X have the
15 following meanings:

a)
R2: H, Ci-g4—alkyl, phenyl, phenyl-C;_s—alkylene [sic],

20 R180-CH,—-, R18-CO-, R18-0-CH,-CO-, R180-C0O-CO-, R18-NH-CO-CO-,
in which R!8® is H or C;-—4—alkyl, or CF3-CO- or CyF5-CO-,

A: R4 o
| RS RS R(CHy)n
25 N o
R¥” R™ .
(CH2)nm (CH2)m  ©F ‘I‘ RS
| | R3
R6 RS
30
IIa IIb IIc
in which the substituents have the following meanings:
m: 0 or1l,
35
n: 2 or 3,

R3: H, Cj;-1p—alkyl, aryl-C;_sg—alkylene [sic],
R1900C-C;-g—alkylene [sic] (R!? = H, Cj;-4—alkyl, benzyl),
40 HO3S-C;-3—alkylene [sic], Cj-7—alkyl-00C- or benzyl-00C-,
R20R21N-CO- (R29 and R2l are identical or different and
are H, Cj-¢—alkyl, aryl, aryl-C;-4—-alkylene [sic],
R1900C-C;j-4—alkylene [sic] and R19-NH-CO-C;_4—alkylene
[sic], or R20 and R2! together are a -(CH;)3_¢- group),
45
R4: H, C;-i1p—alkyl or aryl-C;_4-alkylene {[sic],



O 1 RS R50080/865884an O N R3~ R7i 25 (CH2)m (CH2)mor N RS0 R3 R6 R8 Ila
I[1b Ilc 30 in which the substituents have the follow ng neanings: m 0O or
1, n. 2 or 3, 35 R3: H Cl _6-alkyl, benzyl, R19000-Cl _6-al kyl ene [sic]
(R19 = H Cl_4-alkyl, benzyl), HO3S-fLl 3-alkylene [sic], RRORZIN-CO (R20
and R21 are |deg1t|cal or different and are H, Cl_6-al kyl or benzyl, or R20
and R21 toget hBt afe®%h CuagmaXX¥42)4 5- group), R4: H, R5 Hor CH3, 45
0050/ 45644 32 R6: C5_8-cycloal kyl, where the aliphatic rings are provided
with up to 4 (R®4-ai-kytyeahedlkylCHgBexg dihes alaplidtoic griag€Hare grumydded
repl aced by -0-, omaharwltov\lnich4i-51ls)wbanidt/utem3wg200psSaﬂdj'efrt baal oor 5
di ffereng radi cal smg,f@ra,.{i' Erglﬁlp ) £dpl ,acghl?, .E).or orCI adamant yl ,

eh' %M%'

nor bornyl, 1-decal t | BE? Lhyl

di cycl ohexyl met hyI ’tltgté&\ 2}22 Ia% égng al>lkyl

or R19000- Cl1_4- al kyt fdl‘?%ls é§°§ ?:I r@ ol |3phat|c
rings are provided I-WFP ‘BPE)Y'tS 8rc8lq- al kyl and/or CH30 groups, and/or one
CH2 15 group is ragamaedylhynogbormyl,pAedgtalinvdh istewmstinyiyed-tyta-or

i denticab or diffeisy, nadnaahgl f rinthsydr aliphehy GhBthyF3 dickid0o-

hexylmethyl, dibenzosuberyl, phenyl-C(CH3),-,
Ci-g-alkyl-C=C-, Me3Si, or

R220-C(R23R24)-, in which R22 is H or C;.4-alkyl and R2?3 and R24
15 are H, C;_4-alkyl or phenyl,

R7: H, Cj-12—-alkyl, Cj—9—alkyl-CO-, R1200C-C;_4—alkylene [sic],
R1900C-C;-4—alkylene-CO- [sic], R20R21N-CO-,
HO3S-C;_34-alkylene-CO- [sic], or the acyl radical of a

20 natural or unnatural bile acid,

R8: Cs_g—cycloalkyl, where the aliphatic rings are provided
with up to 4 Cj-4—alkyl and/or CH30 groups and/or one or
more CH,; group(s) is(are) replaced by -0-, or

25 phenyl which is substituted by 2 or 3 identical or
different radicals from the group of C;_s-alkyl, CFj3,
C;-4-alkoxy, F or C1, '
adamantyl, norbornyl, l-decalinyl, l-tetralinyl, 2-tetra-
linyl, 1l-indanyl, 2-indanyl, diphenylmethyl, dicyclo-

30 hexylmethyl, dibenzosuberyl, phenyl-C(CH3)3-,
Ci_4-alkyl-C=C-, Me;3Si, or R220-C(R23R24) -,

R%: Cj;_g-alkyl, phenyl or Cs_g-cycloalkyl (R? can in
accordance with the formula IIc be a substituent on all

35 ring positions apart from position 1 and 2).

The structures IIa to IIc are preferably in the D configura-
tion.

40

45



d, adamanpgbos/aseharnyl, 1-decalinyl, 1-tetralinyl, 20 2-tetralinyl,

di phenyl net hyl, di cycl ohexyl methyl, Me3Si or tert-butoxynethyl, R9:

Cl_4-al kyl, phenyl or C5 _6-cycloal kyl (RO can in accordance with the

formula Iic be a substituent on all ring positions apart from positions

1 and 2). The structures Ila to Ilc are preferably in the D configura-

tion. 30 BB:+N\ Y 0- 35 Illa Y: a nethylene grougi an et hyl ene group, 40
-CH=CH, -CH2-S-, -CH2-O or a propylene group, X 2CH or =N-. The

structure [11a |s prefera y/(h\the L configugation 5 or 0050/ 45644 33

in the conpound le the su N tugfts R the fragne¥ts nd B and X have

the foll gm ng nmeani ngs: b) : H, Cl_4-al kyl ,~khenyl ,

phenyl - C1_4-al kyl ene [sic], R - CH2-, R18-CO, RI18- CH2-CO-, R180- CO- CO,

R18- NH- OO CO-, in which RI80F °H and Cl_4-al kyl, or CF3-CO rand C2F5-CO,

A: RAO 101 R ORY( CH) n NOR3-" R7i RSB (CH2)m (IH2)mor NR5 0 R3

15 R RB Ila llb Ilc in whichlihe substituents havdIbhe foll ow ng

meani ngs: 20

10
£
N— (CH3z)q
(Hzc)q\N \
0] 0? ’
15
IIlc IIId
20 Q
. %?N
\/( Ha)q
(HZC)q\N \ -,
25 ap~ O 0%
IIIe ITIf
R11
30 | 0
%NZTL%
(CHz)
35 I11g
q: 1 or 2
r: 3 or 4
40

Y a methylene éroup,

an ethylene group in which the ring resulting therefrom
can carry in position 4 a hydroxyl or C;-4—alkoxy group,
45



m O or 1, gos0/45®443, 25 R3: H, Cl1_12-al kyl, aryl-Cl_4-al kyl ene [sic],
R1900C-C1_6-al kylene [sic] (R19 is preferably H Cl _4-al kyl, benzyl),
HO3S-Cl1_3-al kylene [sic], Cl_7-alkyl-00C-, benzyl-00C, or R20R21N CO
(R20 and R21 are identical or differ gyt and are H, Cl-6-alkyl, aryl, 30

aryl - Cl_4-al kyl ene kylene [sic .

R19- NH- CO- C1_4- al ky [ané‘]‘ ,S:Qf:c]% éné S’kePH%‘?“e (FORP 1.
group), R4: H Cl I?gaFk‘Ws (freséhlﬂn‘tlt%réle?’l“e‘f@ [CSrEY, on geheqrsarpog, in
Cl_4-al kyl, R6: C3p@siyitdmal lapd/ahi e CanctFdkydbsroumt &F By whieh ape
Cl_4-al kyl and/or €H3Ogwpupupanabel ieplaidiedhbpne-et hyl ene 40 group can be
repl aced gpy -0-, or adamantyl, norbornyl, 1-decalinyl, 1-tetralinyl,
2-tetralinyl, %ﬂngg% ¢ 62 M])ly di benzosuberyl phenyl - C( CH3) 2-,

Cl 4-al kyl -C-C 0-C°(R3R24 ,|nwh|chR22|s Hor Cl_4-alkyl, and
R23 and R24 are H, Cl 4-al k};(/ 45 HO Cl1_3-al kyl ene [sic] or phenyl,

0050/ 45644 34 Rbfreflyl Ciisieh Y:jarPDO(QS'sﬁIEé’FllPﬁpé’ﬂl'by up to 3 identical or
different radicals fromthe group of Cl_4-al kyl, CF3, Cl_4-al koxy, F or
Cl, 5 RANR6CHXK,: | rcuhich #R5 is Cl1_6-al kyl C5_8- cycl oal kyl or phenyl

whi ch can be substituted by 1 to 3 F, d, Cl1_3-alkyl, Cl_3-alkyl-O, HO or
Cr3, and R26 | S LE@?.\re%r@I?; ide rfgaptd esfte%s@yfpft 51, L8nRlgu

Cl 12-al kyl, C ar CO, R1900C-Cl_4-al kyl ene [5sic]

R1900C- C1_4- al R{I-&RB8: co [sic], R2ORZINCO, HO3S- Cl_4-al kyl ene-CO [si cl,
or the acyl radical of a natural or unnatural bile acid, 15 R8:

C3_8- cydiSo@kkyiculdmie prefented nampoundagle ddistee ultﬁ@wadeérw thesg imo 4
Cl_4-al ky| waadhoth&HlfbsgioupstarR, theaefoagmmite Aeahy|ErmdgKobays)tiean be
replaced b¥o19owindmZaGGhs: in which R25 is Cl_6-al kyl, C6_8-cycloal kyl or
20 phenyl which neans by 1 to 3 identical or different radicals fromthe
group of 3RF,_ %I, Cl_3-al kyl, .

20
A:
R%(CHz)n
BA e
25 (CH2)m (CHz)m T RSO
R3
R6 R8
IIa IIb Iic
30 in which the substituents have the following meanings:
m: 0 or 1,
n: 2 or 3,
35
R3: H, C;-g—alkyl, benzyl, R1900C-C;_g-alkylene [sic] (R!? = H,
Ci-4—alkyl, benzyl), HO3S-C;_3-alkylene ([sic], R20RZIN-CO-
(R20 and R2! are identical or different and are H,
Ci-¢—alkyl or benzyl, or R20 and R?! together are a
40 -(CH2)4-5~ group),

R4: H,

RS H or CHj,
45



Cl_3-al kyl 0050/@56@4al kyl , C6_8-cycl oal kyl or phenyl [sic] which can be
substituted by 1 to 3 identical or different radicals fromthe group of F,
C, Cl1L 3-alkyl, 25 C1L _3-alkyl-O, HO or CF3, or R220-CH2-, in which R22 has
t he abovenenti oned neani ngs, adarmant y? nor bor nyl, 1- decal i nyl ,

l-tetralinyl, -tetral i 1-indan dlbenzosuber I ch

30 can be nono Ebs?ﬁ"ufé{ﬁ%%l]%ynlé 3 %%t%hearagr?ﬁp&i?l HgS° RE® (}/d'fle?hal kyl,
phenyl or C5_6-cycFdaMi3® YRY Ear- Pﬁkyhc‘?flﬁir/d’énﬁﬁ3%9tl}?“9ﬁe ‘?’b‘?/rﬁ}l &NF| EHbe a
substituent on all greupgipaerlpreoed RpaiO-.f P6mM positions 1 and 2), 35 The
structures |Ila to phengl evhprohf ésadhlystiitutbe by conrfd guidentiaal o40 45

0050/ 45644 35 B: RiZfefdnt #NdicHls ﬁrldmathU@rmﬂ;Q of tH; [ @#) adcu{d2® ¢zN \ 0
O 15 1lic Illd 2@1§FQC3qN Nor P-~00 Illelllf 25 R11 N 30 (CH)r
adamantyl, norbornyl, l-decalinyl, l-tetralinyl,
2-tetralinyl, diphenylmethyl, dicyclohexylmethyl, Me3Si
or tert-butoxymethyl,
10
R7: H, Cj-¢—alkyl—-CO- or R1%00C-C;-4—alkylene [sic],

R8: Cs_g-cycloalkyl, where the aliphatic rings are provided
with up to 4 Cj;.4-alkyl and/or CH30 groups, and/or one CH,
15 group is replaced by -0-, or
phenyl which is substituted by 2 or 3 identical or
different radicals from the group of CH;, CF3, CH30, F or
Cl,
adamantyl, norbornyl, l-decalinyl, l-tetralinyl,
20 2-tetralinyl, diphenylmethyl, dicyclohexylmethyl, Me3Si
or tert-butoxymethyl,

R?: Cj_sg-alkyl, phenyl or Cs_g-cycloalkyl (R? can in
accordance with the formula IIc be a substituent on all

25 ring positions apart from positions 1 and 2).

The structures IIa to IIc are preferably in the D configura-

tion.
30 B:
IV
=
35 °
IIla
Y: a methylene group, an ethylene group,
40 -CH=CH-, -CH;-S-, -CH;-0- or a propylene group,
X: =CH- or =N-.

The structure IIIa is preferably in the L configuration
45
or



I11g R11: ogs074684@- cycl oal kyl 35 R12: Cl1_6-al kyl or C5_6-cycl oal kyl Y:
-CH=CH, -CH2-S-, -CH2-0- or a propylene group in which the rings
resulting therefromcan carry on the carbon 40 atomin position 3 and/or 4
a Cl_4-alkyl group, or in which a 39roup can be repl aced by - 0- X:
=CH or =N-. 45 0050/ 45644 36 Parti cuI arly preferred c rrpound

t hose det aitPeBhirtREPRd %lséll‘?sf:ﬁ'éues’lﬁfsﬁ'tﬁgﬁt RERGS e the
fol | owi ng Hebaveithss foglR?_’lnHmeaAlnRﬁ O 1 R5 OR5 RO(CH2) n N 0 10 Rai
R7,-" (CH2)m (CH2)mor ?R50 1 1 R3 R6 R8 15 Ila llb Ilc in which the
substituenbs have the followi ng nmeanings: m 0 or 1, 20 n: 2 or 3, R3: H,
Cl_6-al kgl , benzyl, R1900C- Cl 6-al kylene [sic] (R19 is H Cl _4-al kyl,

benzyl) 3S-¢1 , 0 are
i denti cal ng dlg _§ Fﬂ%g p[h%lngll%,’ %i 82 R%}IB gg b} Rgodag hﬁ%]a
together are a® -7T®h faurs ic

C5_8-cycl oal kyRs hhapd Qike liY}%haPFcCFrTﬁSs %%0985 %‘?J'bstl t ut ed by up to 4
Cl_4-al kyl mnd/ or CH30rgroups, and 35 in which one methyl ene group can be

repl acedoby -0-, or ph| nyd @ which can beR’s bstitut aq&g) to 3 identical or

(CHz)m (CHz)m RSO
R3
15 R6 RB
IIa IIb ITc

in which the substituents have the following meanings:

20
m: Oorl,
n: 2 or 3,
25 R3: H, C;_1;-alkyl, aryl-Ci_g-alkylene [sic],

R1900C-C;_g-alkylene [sic] (R19 is preferably H,
C;-4-alkyl, benzyl), HO3S-C;_3-alkylene [sic],
Ci-7-alkyl-00C-, benzyl-00C-, or R20R2IN-CO- (R20 and R2!
are identical or different and are H, Cj_g-alkyl, aryl,

30 aryl-Ci_sg-alkylene [sic]), R1%00C-C;_s-alkylene [sic],
R19-NH-CO-C;_g-alkylene [sic] or R2% and R2l together are a
-(CH3)3-¢- group),

R4: H, C;_j;p-alkyl or aryl-C;_g-alkylene [sic},
35
R>: H or C;_g-alkyl,

R6: Cj_g-cycloalkyl which can be substituted by up to
4 C;-4—alkyl and/or CH30 groups and in which one methylene
40 group can be replaced by -0-, or adamantyl, norbornyl,
l-decalinyl, l-tetralinyl, 2-tetralinyl, l-indanyl,
2-indanyl, dibenzosuberyl, phenyl-C(CHj3)z-,
Ci-4-alkyl-C=C- or R220-C(R23R24)-, in which R22 is H or
Ci_g4-alkyl, and R23 and R24 are H, Cj;.s-alkyl,
45 HO-C;_3-alkylene [sic] or phenyl,



di fferent pegogakgalsr omthe group of F, A, CH3 or CH30, diphenyl nethyl,
di cycl ohexyl net hyl , isopropyl, tert-butyl, neopentyl, tert-butoxynethyl,
phenoxynet hyl , 40 adamantyl, norbonyl [sic], 1-decalinyl, 1-tetralinyl,

2-tetralinyl or (CH3)3Si -, R7:. H, C%zg-alkyl CO or R1900C-Cl1_4-al kyl ene

[sic], 45 R8: C5_8-cyc]oalk where the ali tic rings can_he
substituted by up PBeQIYJCT.' &cﬁl RIT Bhd FtCFB%é)J;%gu t%g qaeﬁ’t\?t,ﬁﬁl,ho’bne

met hyl ene group cafliféereny éééél‘:%]ys -fgom 6?30@‘51)%’94964511 372lkpbnyAF3/whi ch can
be substituted by CitseaBkoxienttl oxl Cor different radicals fromthe group of
F, d, CH3 or CH30, diphenylnethyl, dicycl ohexyl met hyl , i sopropyl,

terL - bult )f,l[ nfopinkydnzeé@rt ﬁuuﬁx%mefltisyhs ®hen Th‘Xli—cyélég gté)w o
nor bon sic , r i - ;
H Cl_ Z al kyl , phegy%%%)i %08 58 ggi@%lt c&a% [ 2 accq e

formia Ilc be a shbsrPtheht %‘n3 aﬁ]1 lel ﬁ 0§Ft31 ot a“par‘cS er &hn b8§| tions

1 and 2). The struebgres ghegmegnings aﬁté Eﬁef‘é‘? Py in the D configura-
tion. 15 B: +N~\ Y 200/ IllayY: -CHCH, -CH2-S-, -CHZ-O or a
propyl ene group?: 85 o¢_,x~Gkyar, GMO-JML&CouctWeoud:mi-sngrm‘rer abiyjyjn
the L conf|guratlowgoo@chf‘l_aNklylg,%J(\;oB N & Ir2bk2N-B3-FF In this, the
substituent R and f,and B haye LRE_éQ1 | QWR9 oé%ﬂ@%’&&@gls.adfléal()%@m 45644

natural or unnatural bile acid,

15 R8: C(C3_g—cycloalkyl, where the aliphatic rings can be
provided with up to 4 C;_y-alkyl and/or CH3;0 groups and
one or more methylene group(s) can be replaced by -0-,

R25R26CH-, in which R25 is C;_g—alkyl, Cg_g-cycloalkyl or

20 phenyl which means by 1 to 3 identical or different
radicals from the group of 3 F, cl, Ci-3—alkyl,
C1-3—alkyl-0—, Cj;-_g—alkyl, Cg¢-g—cycloalkyl or phenyl [sic]
which can be substituted by 1 to 3 identical or different
radicals from the group of F, Cl, C;_3-alkyl,

25 Ci-3-alkyl-O-, HO or CF3, or R220-CH;-, in which RZ22 has
the abovementioned meanings,

adamantyl, norbornyl, l-decalinyl, l-tetralinyl,
2-tetralinyl, l-indanyl, 2-indanyl, dibenzosuberyl, which
30 can be monosubstituted on one or both aromatic rings,

R%: H, Cji_g-alkyl, phenyl or Cs_g-cycloalkyl (R? can in
accordance with the formula IIc be a substituent on all
ring positions apart from positions 1 and 2),
35
The structures IIa to IIc are preferably in the D configura-
tion.

40

45



38 a) R2: obsoZhasé4al kyl, phenyl, phenyl-Cl_4-al kyl ene [sic], R180-CH2-,
R18-CO-, R18-0-CO, R18-0-CH2-CO, R180-CO-CO, 5 R18-NH CO CO, where R18
is H Cl 4-alkyl, phenyl-Cl_4-al kylene [sic] or phenyl, or CF3-CO,
C2F5-C0-, AA R4 O | RS OR5 R9( CH2)4 10 N Rai RTi (CH2)m (CH2)mor 1~
R50 R3 IR6 R8 15 Ila Illb Ilc in which the substituents have the foll ow ng
meanings: B 0 or 1, 20 n: 2 or 3, R3: H Cl _12-alR¥l, aryl-Cl _4-alkyl,
R19000- C1_6- al kyl ene [SIC] 9 = H Cl 4- aI&M , bfngyl)

HO3S- C1_3-al kyl ene [sic], Y7- al kyl - y -, RRZOR21IN- CO-
(R20 and R21 are identical fferent and arempw 6-al kyl, aryl,

aryl -Cl_4-al kyl ene [sic], R19 - Cl_4-al kyl ene [sic]%or

R19- NH- CO- C1_4- al kyl ene [SI o R20 and R21 together are a -(CH2)4 5-
group), 30 R4: H Cl_12-alkyl or aryl-Cl_4-alkyl, R5 Hor Cl_4-alkyl, 35
R6: C5 _8-cycloal kyl, where thel®diphatic rings are Jivided with up to 4
Cl_4-al kyl and/ or CH30 groups and/or one or nore -CH2 group(s) is(are)

repl aced by -0-, or phenyl which is substituted by,2or 3 identical or
differenwo radicals fromthe Y oup of Cl1_4-al kyl, 40 Cl1_4-al koxy, F or
a, adamantyl, norbornyl, 1- ) i nyl, 1-tetralkiny 2-tetra- linyl,

1-i ndanyl, 2-indanyl, diphen 2t hy dicycloxéﬁééxj&ﬁ}hyl di benzosuberyl ,
phenyl - C(CH3) 2-,  C1_4- qlky] - NE3Si or Ja

o~ o] 04;?5

15
ITIIc I11d
20
(H2C)g~ o\ é’ N or
o
IIIe ITIf
25
R1l1
| O
%Nzhr
30 (CH2) ’
IIIg
Rll: H or Ci_g-cycloalkyl
35
R12: C;_g-alkyl or Cs_g-cycloalkyl-
Y: -CH=CH-, -CH;-S-, -CH,-0- or a propylene group in which
the rings resulting therefrom can carry on the carbon
40 atom in position 3 and/or 4 a C;_4-alkyl group, or in

which a CH; group can be replaced by -0-,

X: =CH- or =N-.

45



45 0050/ 45964039562420- C( R23R24)-, in which R22 is H or Cl_4-al kyl, and R23
and R24 are H, Cl_4-alkyl or phenyl, R: H, Cl_12-alkyl, Cl1_20- aIkyI
R19000- C1_4-al kylene 5 [sic], R1900C- C1 _4- aIkerne-CI} [SIC] R20R21N—CI}
HO3S- C1_4- al kyl ene- CO- [sic] and the cyI radi cal of a natural or
unnatural bile, acid, 8 cy cIoaI where_t he I phatic r are
provi ded BrG}T?Fqﬁ}YtBrﬁ i §P pPuy akﬂ%ﬁ'aEFBEW?ﬁ?) §aéﬁﬁ?cﬂn4ﬁ&g%ﬁ nor e
- CH2 group@s)vwhighrtde supsaiernsy Roand(ﬁ agdeRyravthitdle £9liowsty Mee8d by 2
or 3 identiigas:or different radicals fromthe group of Cl_4-al kyl, CF3,
Cl_4-al koxy, F or d, 15 adamantyl, norbornyl, 1-decalinyl, l-tetralinyl,

2- tetra-slhmylﬁ_l I ndanyl, 2-indanyl, diphenylnmethyl, dicyclo- hexyl nethyl,
di benzosuberyl , phenyl CXC}B)Z- Cl 4-alkyl-CC, Me3Si or 20 Ro:

Cl_4- al kyl, phenyl or C5 6 cycloal kyl (R9 can in accordance with formla

I1C be a ststituent ri ng p05|t|on§ apart frompositions 1 and 2),
the structures Ila to|| re preferabl the D dﬂﬁbgmra- 25 tion. B:
R12 +N\y R11-- N 30NJ Ib 35 (H2C ~... 00
IIlc Il hd 45 0050/%6444 (Hzc)qR e 'RI1'1 0 N
(CH2)m (CHZ)m or
R6 R8
15 ITa IIb IIc

in which the substituents have the following meanings:

m: 0 or 1,
20
n: 2 or 3,

R3: H, Cj.g¢-alkyl, benzyl, R!%00C-C;_g-alkylene [sic] (R!? is
H, C;_4-alkyl, benzyl), HO3S-C;_3-alkylene [sic], or
25 R20RZ2IN-CO- (R2% and R2! are identical or different and
are H, C;_g-alkyl or benzyl or R20 and R2! together are a

-(CHz)4-5- group),

R4: H,
30
R>: H or CHs,

R6: Cs_g-cycloalkyl, where the aliphatic rings can be

substituted by up to 4 C;_4-alkyl and/or CH30 groups, and

35 in which one methylene group can be replaced by -0-, or
phenyl, which can be substituted by 1 to 3 identical or
different radicals from the group of F, Cl, CH3 or CH30,
diphenylmethyl, dicyclohexylmethyl, isopropyl,
tert-butyl, neopentyl, tert-butoxymethyl, phenoxymethyl,

40 adamantyl, norbonyl [sic], l-decalinyl, 1l-tetralinyl,
2-tetralinyl or (CH;3)3Si-,

R7:. H, C;_g-alkyl-CO- or R!900C-C;_s-alkylene [sic],
45 R8: Cs_g-cycloalkyl, where the aliphatic rings can be

substituted by up to 4 C;_g-alkyl and/or CH30 groups, and
in which one methylene group can be replaced by -0-, or



(CH2)r 150osloyas®asal or 2 20 r: 3 or 4 Y a nethyl ene group, an ethyl ene
group in which the ring resulting therefrom 25 can carry in position 4 a
hydroxyl or Cl_4-al koxy group, -CH=CH, -CH2-S-, -CH2-O or a propyl ene
group, in which the rings resulting J;erefrom can carry on the carbon

atomin position 3 and/or 4 a Cl 4-al kyl grou r i.n,_ 30, which .one - CH2-
group can be repl aB8ghkYr -rich RFR bey %\bs%éf%g‘%ﬂ/&yoél k91 3 ‘32‘.“1‘—‘1,"ﬁ or
Cl_6-al kyl or C5_e6déféepentyladicgls THeoms thgcgtews afl Fg €4/ 1GHs ofr €H30,
preferably in the dipbehyluathydti dbcydahexylnerhyl pisbprepyll conpounds | f
are those |isted urdee-Btyl) néOpabtgl, tdeetsSbbtdstymeehys, Romerbiyethyagment s
A and B have the fQyamh@¥N9 n3e8BhPDSi iR, -ded 9920/ 4564dr AlinyA, R4 O
45 O R5 R9( CH2) nz_lél E%Tlg@)l o? gg?]i) %i_HZ)m(CHZ)mor R50 R3 Rg R8 Ila
lib Ilc 10 in whi éh the substituentyRave the fol l owing meanings: m O or
1, n: 2 or 3, 15 R3: H Cl 6-al kyl, benzyl, R19000-Cl_6-al kyl ene [sic]
(R19 = H Cl_Ral Byl C143eAdly), BhE38lCer Labksydvelkglc|R® can in

accordance with formula IIc be a substituent on all ring

10 positions apart from positions 1 and 2).

The structures IIa to IIc are preferably in the D configura-

tion.
15 B:
0
=
20 °
IIIa
Y: -CH=CH-, -CH;-S-, -CH;-0- or a propylene group,
25
X: =CH- or =N-.

The structure IIIa is preferably in the L configuration.

30

If:
NH

B

R2 F NH,

In this, the substituent R and A and B have the following
40 meanings:

45



R20R21N- COgo6B2@58ad R21 are identical or different and are H, Cl_6-al kyl
or benzyl, or R20 and R21 together are 20 a -(CH2)4 _5- group), R4&: H R5 H
or CH3, 25 R6: C5_8-cycloal kyl, where the aliphatic rings are provided
with up to 4 Cl_4-al kyl and/or CH30 ggQups, and/or a CH2 group is replaced
by -0-, or phenyl which is substituted by 2 or 3 identical or 30 different
radicals fPdmthe group of CH3, CF3, CH30, F or d, adamantyl, norbornyl,
1-decalinyl, 1l-tetralinyl, 2-tetra- linyl, diphenylnethyl,

di cycl ohexRP metihy€-aveBEyl, @henyds t phrntvdx¢netaykylete REicH, Cl1_6- al kyl - CO-
or R19000- C1_4ratdedngne RSi-cos, R38-G5C@- C\réB-amddayl-conher@otb@-ad-,phat i ¢
rings areg provitegg-wolBolp Jreré Ris 4sakkyt; gngipf1 CiH3@nglotps-a B e 2
CH2 40 group |§.Jf;gpéracbefgngx {;)r RLephenyl Wahch is substituted by 2 or 3
i dentical or APFFEr@ntradi tals From t he Zgroup 'of CH3, CF3, CH30, F or

C, adamantyl, norbornyl, 1-decalinyl, 1-tetralinyl, 2-tetra- 45 linyl,

di phenyl netawy!l , di cycl®hexyl nethyl, Me3Si-_or tert-butoxynethyl,

0050/ 45644 42 RO: Cl_|4-1eﬂ yl, phenyl orRCh_6-cycl oalBy¢uf)R9 can in

accordanoe with fornmulm e a subst@t on all ri positions apart
e striRfuref Fla to llc |r rably in the
+NY O Illa N, & methyle Lpup, an ethylene

frompositions 1 akf2). e
group, -CH=CH, -CHZ-S—,F’CEI’%Z-O or a peryI ene group. | 0
R

D configura- tion. B: iL
3

R6 RS
15
IIa IIb IIc

in which the substituents have the following meanings:

m: 0 or 1,
20
n: 2 or 3,

R3: H, Cj-1p—alkyl, aryl-C;—s—alkyl, R1900C-Cj-g—alkylene [sic]
(R!® = H, Cj_4—alkyl, benzyl), HO3S-C;_3-alkylene [sic],
25 Ci1-7—alkyl-00C-, benzyl-00C-,
R20R21N-CO- (R20 and R?! are identical or different and’
are H, C;_¢—alkyl, aryl, aryl-C;-4—alkylene {[sic],
R1900C-C;_4-alkylene [sic] or R19-NH-CO-C;_4—alkylene [sic]
or R20 and R?! together are a -(CH3)4.5- group),

30
R4: H, Cj-1p—alkyl or aryl-C;—4—alkyl,
R3> H or Cj_4-alkyl,
35 R6: Cg_g—cycloalkyl, where the aliphatic rings are provided

with up to 4 C;-4—alkyl and/or CH30 groups and/or one or
more -CH; group(s) is(are) replaced by -0-, or
phenyl which is substituted by 2 or 3 identical or
different radicals from the group of C;_j;-alkyl, CFj,

40 Ci-g4—alkoxy, F or C1,
adamantyl, nbrbornyl, l-decalinyl, 1l-tetralinyl, 2-tetra-
linyl, l-indanyl, 2-indanyl, diphenylmethyl, dicyclo-
hexylmethyl, dibenzosuberyl, phenyl-C(CHj3)2-,
Ci-4-alkyl-C=C-, Me3Si or

45



20 The strgosoyaskhla is preferably in the L configuration, or in the
conmpound the substituents R and the fragnents A and B have 25 the

foll owi ng neanings: b) R2: H, Cl _4-alkyl, phenyl, phenyl-Cl _4-al kyl ene
[sic], R180-CHz2-, 30 R18 CO, R18- O 2- CO, R180- CO- CO, R18- NH-COCO in
which R18 is Hand L%%H And C2F5- CO-, A'1 $ 2R50R5
RO( CH2) n 35N% -F”d? km"cﬁé)lﬁPol? 28550 o R3-ReLRgL. 480 IRaIIbIIc
in which the substﬁﬂ@leﬁﬁ“sahav‘ér t%e«rfadJkWéV\PﬁgP*rﬁé’a’ﬁlrngs 45 m 0 or 1,

0050/ 45644 43 n: 2 or 3, R3: H Cl_12-alkyl, aryl-Cl_4-alkyl,

R19000- C1_6- al ky! eﬁe [@li 91 al(kl§19 s 29¥£fl@fla-bby |‘h196il)c4eﬁl4kaikylbﬂi&y|) 5
HO3S- C1 §- al kyl ene/ §éf: -8 P20y - dRORZIN- CO-

(RO and Rel are 'g§§ & 4_%3' f%&nt[slﬁ 9&&' t'ﬂe Syt elkidan 3k

aryl -Cl_4-al kyI ene
R19- NH- CO- C1_4- al k9PE‘|’1’éa][§ cnngtugdly by, 'toget her are a -(CH2)4 5-
group), 10 R4: H, Cl_12-alkyl or aryl- C1_4 al kyl ene [sic], R5: Hor
Cl_4-al kyl, 15RrRR6: C£3-8ycyoaldailkyivhenherhe méphat izhatiingsr angspmanided
provi dedowi th up tQidh Glp 4ocakky|_ 280kl Ad30rgcRyPGrands OME/ Y offer er
rlreéhyl Iene Igr Otipgszm&lag Qﬁ{ r 9&@%&05 la,l% (aPe) Qp1adanBptyd-, rerbornyl,

ecal i ny etrall i.n y
di benzosuberyl , V\hP@Ie"l nythlCh ﬂ)s subsuﬁ}ﬂte?]?%?d%q 5 lgeﬁ (L%Eh aromatic
rings, diphenyl- nBtffATsH CRILSH sbefrr?ﬂ‘nﬁgﬁb%’fc?ut%Pédcbﬁ 8 Parn ri ngs,

Ci-4-alkoxy, F or Cl1,

15 adamantyl, norbornyl, l-decalinyl, l-tetralinyl, 2-tetra-
linyl, l-indanyl, 2-indanyl, diphenylmethyl, dicyclo-
hexylmethyl, dibenzosuberyl, phenyl-C(CH3)g2-,
C;_4-alkyl-C=C-, Me;3Si or

20 . R%: Cj_4-alkyl, phenyl or Cs_g-cycloalkyl (R? can in
accordance with formula IIc be a substituent on all ring

positions apart from positions 1 and 2),

the structures Ila to IIc are preferably in the D configura-

25 tion.
B: R12
11
30 ~nhr
(0]
0/ ’ 14
IIla IIIb
$u
N— (CHz)q
(Hzc)q\N \
=
IIIc II1Id

45



di cycl ohexyplomet/ayleaaphenyl - C(CH3) 2-, C1_4-al kyl -C=C-, R220-C(R23R24)-, in
which R22 is Hor Cl _4-alkyl, and R23 and R24 are H, Cl1_4-al kyl,
HO C1_3-al kyl or phenyl, 25 phenyl which can be substituted by up to 3
identical or different radicals fromghe group of Cl_4-alkyl, CF3,
Cl_4-alkoxy, For O, 30 RR5R26CH-, in which R25 is Cl_6-al kyl and R26 is H
or Cl 6-alkyl, R7: H Cl1_12- yl, Cl1_20-al kyl - R19000- C1_4- al kyl ene
[sic], R1900C-Cl1_4-al kyl ene [sic], R2ZOR21IN-
HO3S- C1_4- al kyl ene-CO- [sic], the acyl radical
unnatural bile acid, R8: C3 8-c¥cl gal kyl, where
providedgwith up to 4 Cilec-’él\ku \d/ or CH30 groups
met hyl ene group(s) can be replyced By -Q-, or adama , horbornyl,
1-decalinyl, 1-tetralinyl, 2-tetra- linyl, 1-indan§l’,<2-indanyl,
di benzosuberyl, which can be I nosubstituted on oqgl r both aromatic
rings, diphenyl- nethyl which Sn be monosubstitute n one or both rings,
45 di cycl ohexyl net hyl , phenyl - C(CH3) 2-, Cl_4-al kyl -C-C, 0050/ 45644 44
R220- C(Ra3R24) -, in which RgAais Hor Cl_4-alkyl, and R23 and R24 are H,
Cl_4-al kyl, HO Cl_3-al kyl OL phe®yl, phenyl which can be substituted by up

e

8

nat ural or
Uphatic gings can be
nd 40 one or nore

to 3 identical or 5 diffe t radicals fromthe group of Cl1_4-al kyl, CF3,
Cl 4-alkoxy, For d, R which R25 is Cl_6-alkyl and R26 is H or
Cl_6-alkyl, 10 RO: H Cl1_4-al (ciP enyl or C5_6-cycloal kyl (R9 can in
accordance with fornula Ilc be a'sutstituent on all ring positions apart
frompodistions 1 and 2). 15 The structures Ila to Ilc are preferably in the
D configura- tion. B. R12 20IN9\ Y R111-1 NO O

q: 1 or 2
20 r: 3 or 4
Y a methylene group,

an ethylene group in which the ring resulting therefrom
25 can carry in position 4 a hydroxyl or C;-s—alkoxy group,

-CH=CH-, —-CH;-S-, -CH,;-0- or a propylene group, in which
the rings resulting therefrom can carry on the carbon
atom in position 3 and/or 4 a C;_y—alkyl group, or in

30 which one -CH;- group can be replaced by -0-,

Rll: H or C3_g-cycloalkyl,
R12: H, C;_g—alkyl or Cs_g—cycloalkyl.
35
The structures IIIa to IIIf are preferably in the L configur-

ation.

Particularly preferred compounds If are those listed under a) in
40 which the substituents R and the fragments A and B have the fol-
lowing meanings:

R2: H,

45



l11a Il11b 0850M45644CH2)g 30 (HZOOCN Illc Il11d 35 40 45 0050/ 45644 45
(HROg~N\ Nor 50, O Illelllf 10 R11 10 N((CH)r 15 1I1lg qg: 1 or
2. 20r: 3 or 4Y-CHCH, -CH-S, -CH2-O or a propylene group, in which
the rings resulting t herefrom can ca on the carbon in position 3 and/or
4 a Cl_4-al kyl group, or in which - Cl-é 25 group can be repl aced by -0-,

R11: H or @3 6-cycl oalk o R12: H Cl_6- ald<yl or cycl oal kyl, 30 The
structures Illa to III|fIa5r preferably i% t he Lconfl mlar)ntlon
Particularly preferrﬁd\'c nds If_.Li hder hose in 35 which
the substituents RR%the gnents A{{and B and X have ow ng
meani ngss 40 45 0050/ 45@41?4m46 (CH2 )m Rs
|
Ls RS
IIa I1b IIc

10 in which the substituents have the following meanings:

m: 0 orl,
n: 2 or 3,
15
R3: H, Cj-g—alkyl, benzyl, R1900C-C;_g~alkylene [sic] (R!® = H,
Ci-4—alkyl, benzyl), HO3S-C;_3—alkylene [sic],
R20R2IN-CO- (R20 and R2! are identical or different and
are H, Cj_g—alkyl or benzyl, or R20 and R2! together are
20 a —-(CHz)4-5- group),
R4: H,
R> H or CHj,
25
R6: Cs_g~cycloalkyl, where the aliphatic rings are provided
with up to 4 Cj_4-alkyl and/or CH30 groups, and/or a CHj
group is replaced by -0-, or
phenyl which is substituted by 2 or 3 identical or
30 different radicals from the group of CH3, CF3, CH30, F or
C1l,
adamantyl, norbornyl, l-decalinyl, l-tetralinyl, 2-tetra-
linyl, diphenylmethyl, dicyclohexylmethyl, Me3Si- or
tert-butoxymethyl,
35

R7: H, Cj;-g—alkyl-CO- or R1900C-C;_4—alkylene {[sic],

R8: Cs_g-cycloalkyl, where the aliphatic rings are provided
with up to 4 Cj;_4-alkyl and/or CH30 groups, and/or a CH;
40 group is replaced by -0-, or
phenyl which is substituted by 2 or 3 identical or
different radicals from the group of CH;, CF3, CH30, F or

Cl,
adamantyl, norbornyl, l-decalinyl, l-tetralinyl, 2-tetra-
45 linyl, diphenylmethyl, dicyclohexylmethyl, Me3Si- or

tert-butoxymethyl,



b) R2: H, 503\0/5{351400% ORS RO(CH2) n NR3-- R7i (CH2)m (CH2)mor N
R50 N 10 | R3 RERB Ilallb llc 15 in which the substituents have the
fol |l ow ng meanl ngs: m 0 or 1, n: 2 or 3, 20 R3: H Cl1 6-alkyl, benzyl,
R19000-Cl1_6-al kyl (R19 is H Cl1_4- aIMI, benzyl), HO3S-Cl_3-al kyl ene
[sic], or R20RZIN CO- (R20 and 1 are identic r fferent and are H,
Cl_6-al kyl or Benz }40F£]@JO mn%1°focg59§ﬁ‘é'r°1§ragk§9 g 4-5- group),
R4: H R5: H or CI—BCCOIBTI?IRG wEbh glenmlgal kg | be \ﬂnéPBSFh%“%ﬂ'ﬁ pRafite ¥1ihs can
be substituted bypapitiont @pasdt afton pesdtioensCH3@ndr dups and in which one
met hyl ene group can be replaced by -0-, or phenyl which can be substituted
by 1 to 3 'deml‘h@aétﬁfct%§eg' H@riﬁf‘tIIEagf&aéz%fﬁaEQHlf heh #Heup ebnfigqida- CH3
or CH30, di phgn% met hyl , di cycl ohexyl net hyl, isopropyl, tert- butyl,
neopentyl, ter ut oxynet hyl , phenoxynet hyl, adamantyl, norbonyl [SI c],
1- decal i nyI , 1-tetralinyl, 2-tetral inyl or (CH3)3Si -, 40 R7: H,
Cl 6-al kyl B@O- or R19000-Cl1 _4-al kylene [sic], R8: C5_8-cycloal kyl, where
the aliphatic rings can be, sgkstituted by up to 4 Cl-4-al kyl and/or CH30
groups apd 45 in whi ch one-met hylvene group can be replaced by -0-, or
phenyl which can be substitut by 1 to 3 identical or different radicals
fromthe group of F, d, CH3 or .CH30, 0050/45644

0¥

I1Ia
15

Y: a methylene group, an ethylene group,
-CH=CH-, -CH;-S-, -CH;-0- or a propylene group.

20 The structure IIIa is preferably in the L configuration,
or

in the compound the substituents R and the fragments A and B have
25 the following meanings:

b)
R2: H, Cj_s4-alkyl, phenyl, phenyl-C;_s-alkylene [sic], R180-CH,-,

30 R18-cO-, R18-0-CH,-CO-, R!80-C0-CO, R18-NH-CO-CO-, in which RI18
is H and C;._4-alkyl, or CF3-CO- and C,;Fs5-CO-,

A: o
RS R%(CHy ) n
35
¥ ww e
N
(CH2)m (CH2)m or | RSO
R3
R6 R8
40
IIa ' IIb IIc

in which the substituents have the following meanings:

45 m: 0 orl,



47 di phengbsoiybskaadi cycl ohexyl met hyl , isopropyl, tert- butyl, neopentyl,
tert-butoxynet hyl, phenoxynethyl, adamantyl, norbonyl [sic], 1-decalinyl,
l-tetralinyl, 2-tetralinyl or (CH3)3Si-, 5 R9: H Cl_4-al kyl, phenyl or
C5_6-cycloal kyl (RO can in accordancg,with fornula Ilc be a substituent on
all ring positiong %9 rt frompositions 1 and 2). 10 The structures Ila to
l1c are prefer8bly“i™ tHe D configura- tion. B: 15 +NY O Illa 20 V:
-CH=CH, -CH2-S-, -CH2-O or.a propylene group. The structure Illa is
preferably in Rhe H, confi-glkylioarylZG-1<glkRd, BYPORS-CNe-akkyl®neN [¥iOIN - CH
NH 35 R6 H NH2 RRriInikhpsefddublyubstciyeallsylR dedzyhe, function of Y have
tﬂe TO|C§O\AI¢M nlgkrTFaﬁd)m' 534-(}:11 éggéqé‘ziicq];_éi_ayl—EYk 18I, benzyl-ooc-, or
pnenyi-LLl_4-al Kyl epgy - R21 - -

R o [RE0 A Re Bk ,2%?%39685&@“55-&‘88, 45

1
he
RIS NH O5 GO, where Ris 1% 1% o S M & r
0050/ 45644 48 Rszafadb'oélafi-kgﬁky?’é’h]e []asr:(’ F&% ‘RI@zHl,e'Elcfff-lgfkyl . benzyl),
HO3S- Cl_3- al kyl eneR}QO€CrgraRbpieranedc] ¢ B0 -NRtCRL -srdFkyilgaRt [ 23] or
different and are ef Kf_6ndl|R3}| together arg| a Gi(GHaakdksyl gneupki c], or R20 and
R21 togebher are a 5 -(CH2)4-5- group),

R4: H, Cj_1;-alkyl or aryl-C;_s-alkylene [sic],
R>: H or Cj;_s-alkyl,

15 R6: C3-_g—cycloalkyl, where the aliphatic rings can be
provided with up to 4 Cj-4—alkyl and/or CH3O groups and
one or more methylene group(s) can be replaced by -0-, or
adamantyl, norbornyl, 1l-decalinyl, l-tetralinyl, 2-tetra-

‘ linyl, l-indanyl, 2-indanyl, dibenzosuberyl, which can be

20 monosubstituted on one or both aromatic rings, diphenyl-
methyl which can be monosubstituted on one or both rings,
dicyclohexylmethyl, phenyl-C(CH3)3-, Cj-g4-alkyl-C=C-,
R220-C(R23R24)-, in which R22 is H or Cj_4-alkyl, and R23
and R24 are H, Cj_4-alkyl, HO-C;_3-alkyl or phenyl,

25
phenyl which can be substituted by up to 3 identical or
different radicals from the group of C;_4—alkyl, CF;,
Ci_g4-alkoxy, F or Cl1,

30 R25R26CH-, in which R25 is C;_g-alkyl and R26 is H or

Ci.g-alkyl,

R7: H, Cj_1p-alkyl, C;_jp-alkyl-CO-, R1200C-C;.4-alkylene [sic],
R1900C-C;_y-alkylene-CO- [sic], R20R2IN-CO-,
35 HO3S5-C;_4-alkylene-CO- [sic], or the acyl radical of a
natural or unnatural bile acid,

R8: Cj_g-cycloalkyl, where the aliphatic rings can be

provided with up to 4 C;_4—alkyl and/or CH30 groups and
40 one or more methylene group(s) can be replaced by -0-, or

adamantyl, norbornyl, l-decalinyl, 1l-tetralinyl, 2-tetra-

linyl, l-indanyl, 2-indanyl, dibenzosuberyl, which can be

monosubstituted on one or both aromatic rings, diphenyl-

methyl which can be monosubstituted on one or both rings,
45 dicyclohexylmethyl, phenyl-C(CH3)2-, Cj_4~alkyl-C=C-,



Ra: H, Cl_posel/bpleaar aryl-Cl_2-alkylene [sic], R6: H Cl_12-alkyl and 10
Y: -CH2-, -CH2-CH2- or -CH2-CH2-CH2-. The amino acid containing Yis

preferably inthe L configuration. 15 Particularly preferred conpounds Ig
| i sted under a) are those in which t subtituents R and the function of Y

have the foll ow ng . 20 R2: R1900C- C1 ,4-al k [SIC]
(RL9=H, Cl 4-alk szgﬂﬁ%s“) HoHs aich. Q‘i k;}FeHe ‘ﬂc ALY iy é&

(R0 and R21 are ZSHFd%ﬁt PE&IHorCIdilﬁ]é‘rYént HQnen-araliyl Gf BhaPWyd or
benzyl, or R20 and R21 together are a -(CH2)4_5- group), R4: H 30 R6: H,
Cl_4- aI kyl and Y: phéRyl wiGldh- €hi2-borsubSti2e & @Y up the3 aidem izal dor
containigg Y is premf@é&m irRdiRg1 4 G kEHM §Ed of 8D amkyn, tdfé,cormound

| g, the substituen e foll owm ng neani ngs
0050/ 45644 49 b) Ie-llilngﬁ 4%?6% ‘phenyl, phenyl -Cl1_4- al kyI ene [sic],

R180- CH2-, R18-CO-, Rl8 - CH2- CO-, Rl8 NH-COCO wher e §18 is H 5 or

Cl 4-al kyl, or CF3REB2gH- Camswhirh RE: ify Ces-abky) |and RAG s 810D gl kyl ene
[sic], R19000- C1 _ACaldkplpdk, [ sic] (R19 = H, Cl_4-al kyl, benzyl),

HO3S- Cl 19 al kyl ene [si c] Cl_4-al kyl -O0C-, benzyl-00C- or R20R21IN-CO (R20

and R21 are 10R9deﬁt|@ Qik i f R8Pl @NtAffydloeikht Al kanaly! ,
aryl - Cl_2-al kyl, 0 %ht 9fﬁ£ & x%ebéa s(ugéa.tée-ét |GE’§/ f&liﬂ) rifg: H

Cl_12-al kyl or ary 12 a and

s1t1ons a ar 051t10ns 1 and

15 The structures IIa to IIc are preferably in the D cdnfigura—
tion.
B: ' R12
11
o
O/ 7 [
IITa I1Ib
25
;Ng
N\— (CHz)q
30 (H2C)g~ \ /%{
=
o~ (o] , o ,
IIIc I11d
35
40

45



Y: an ethyloos®/aseaa i n which the ring resulting therefrom carries in
position 4 a hydroxyl or Cl_4-al koxy group, or 20 -CH2-S-, -CH2-O,
-CH=CH or a propyl ene group in which one CH2 group is replaced by -0- or
-S-. The amino acid containing Y is pgeferably in the L configuration. 25
Particularly preferred conpounds Ig |iSted under b) are those in which the
substituents R and the function of Y have the fol iLNg neanings: R2: H,
30 R3: H, Cl1_6-al kyl, benzyl 900C- C1_4- al kyl en ic] (R19 = H,
Cl_4-al kyl, benzyl), HO3S-C1 Al kyl ene [sic], or IN-CO (R20 and R21
are identical or different and. \areaH, Cl_6- alky aryl or beg;yl or R20
and R21 tgpogether are a 1@ %\ group), R4: lb 12- al kyl
aryl -Cl_2-al kylene [sic], R6WMH, CD 4- gl kyl and 40 YN- CH2- S- -CH2 0- or
-CH=CH-. The anino acid containing Y is preferablyoln the L conflguratlon
45 0050/ 45644 50 Ih: RA RS NH_.5 RBNCOB-NH CHNEL JOR2R6 10 In
this, the substituents R and B%fave the fol |l ow ng Hggﬁings: R2: H
Cl_4-al kyl, phenyl, phenyl-Cl_4-al kyl ene [sic], R180-CH2-, R18-CO,
R18- 0- CH®» CO-, R18- NH CO i1 Where RRBis H 15 or Cl_4-al kyl, or CF3-CO
or C2F5-CO-, R3: H, Cl_12-alkyl, aryl-Cl_2-al kyl ene [sic],

R19000- C1_4- al kyl ene [si q] (R19 = H, Cl_4-al kyl, benzyl),
HO3S-Cl1_3-al kyl ene [sic], 3 & -0O0C-, benzyl-0O0C- or R2Z0R2IN-CO (R20
and R21 are 20 identical or ﬁ%ﬁﬁt and are H, Cl_6-al kyl, aryl,
aryl -Cl_2-al kyl ene [sic], or YR21 together are a
15
I1Ig
q: 1l or 2
20 r: 3 or 4
Y -CH=CH-, -CH,-S-, -CH,;-0O- or .a propylene group, in which
the rings resulting therefrom can carry on the carbon in
position 3 and/or 4 a Cj_4-alkyl group, or in which -CH;
25 group can be replaced by -0-,
Rll: H or Ci3_g-cycloalkyl,
Rl2: H, C;_g-alkyl or Cs_g-cycloalkyl,
30
The structures IIIa to IIIf are preferably in the L configura-
tion.

Pérticularly preferred compounds If listed under b) are those in
35 which the substituents R, the fragments A and B and X have the
following meanings:

40

45



-(CH2) 4- 5- opsouas64d4: H, Cl_12-al kyl or aryl-d-2-alkylene [sic], 25 R5:
Cl_4-alkyl, R6: H, C112alkyl 30 BB RlI2 R11~-NY 350 lllalllb [/ 1
4ON(CHZ)q \' (HROgN "-~\ f---+- 0 0)/ 45 Illc Il11d 0050/45644 51 5 N
~(CH2)q (H2C)g_" Nor ,.+_0 0 II1egbllf 10 R1I1 1 0 N 15 (CH2)r 1llg
g: 1 or 2 20r: 3 or 4 Rl11: H or C3_6-cycloal kyl, 25 R12: H Cl_6-al kyl or
C5_6-cycl ogl)kyl, Y: a nethylene group, an ethylene group in which the ring
resulting therefrom 30 can carry in position 4 a hydroxyl or Cl_4-al koxy

gr oup, R2: H,
5 A:
R?
(CH2)n
RY” \{/& R7/ {W .
N
(CHz)m (CHz)m or | Rso
10 R3
R6 R8
ITa I1Ib IIc
15 in which the substituents have the following meanings:
m: 0 or 1, .
n: 2 or 3,
20

R3: H, Cj_¢-alkyl, benzyl, R1200C-C;_g-alkyl (R!? is H,
Ci_4-alkyl, benzyl), HO3S5-C;_3-alkylene [sic], or
R20R21N-CO-~ (R2% and R2! are identical or different and
are H, Ci_g-alkyl or benzyl or R20 and R2l together are a’
25 -(CH2)4-5- group),

R4: H,

R>: H or CHs,
30
R6: Cs.g-cycloalkyl, where the aliphatic rings can be
substituted by up to 4 Cj_4-alkyl and/or CH30 groups and
in which one methylene group can be replaced by -0-, or
phenyl which can be substituted by 1 to 3 identical or
35 different radicals from the group of F, Cl, CH3 or CH;0,
diphenylmethyl, dicyclohexylmethyl, isopropyl, tert-
butyl, neopentyl, tert-butoxymethyl, phenoxymethyl,
adamantyl, norbonyl [sic], l-decalinyl, 1l-tetralinyl,
2-tetralinyl or (CH3)3Si-,
40 _
R7: H, Cj_g-alkyl-CO- or R1900C-C;_sg-alkylene [sic],

R8: Cs_g-cycloalkyl, where the aliphatic rings can be
- substituted by up to 4 C;_4-alkyl and/or CH30 groups and
45 in which one methylene group can be replaced by -0-, or
phenyl which can be substituted by 1 to 3 identical or
different radicals from the group of F, Cl, CH3 or CH30,



-CH2-S-, - @d300-4564@+=CH or a propylene group in which one -CH2- group

can be replaced by -0- or -S-. 35 The structures Illato IIIf are
preferably in the L con- figuration. Particularly preferred conpounds |a
are those in which the sub- sti tuent and B have the follow ng rreanl ngs
40 R2: H R3: H C1_.6-al 00C14alklene

Cl_4-al kyl, benzyl I Pﬁ%éﬁ'@l hf-ﬁ §P'(]: ethyl. ﬂ@iﬂ?% C‘Jfg(t R20 and

R21 are identical @Ptmiff%ﬁrwté[hd ‘a?ré'-ﬂUteiY’Be*é}X%yl PBF“%H&%thlor R20 and
R21 together are aada@eRYyll 5-nogboup),[0QF0/ 456 lEnyIlR41-EetIREInGH3 5 R6:
H Cl_4-al kyl. B: 2tteifalddyll @r 1&Hf;s&-pet hyl ene group, an ethyl ene
group, -@2-S, -CH2-0-, -CH=CH or a propyl ene group. 20 The structure

eSB! ey el ne 5??“%%0@ EE A 6 F o %

and m have the f OPFBAF P dHitho SO M P I eﬁn&%ﬂ@ ThREnyl
phenyl - C1_4- al kyl eﬁé’sﬂ‘s'?-%’}s %8'(5 P°SR1:8°(’E1 aFEFBZ()} CH2- CO-,
R18-NH- CO-CO-, where RI18 is H or
10 The structures IIa to IIc are preferably in the D configura-
tion.
B:

15 0

IIIa
20

Y: ~-CH=CH-, -CH,-S-, -CH,;-0- or .a propylene group.

The structure IIIa is preferably in the L configuration.
25 :

Ig:
R4

30 | /\

R3—N —CH_CO—NX
=

o

CH@(

In this, the substituents R and the function of Y have the
following meanings:

35

40 a)

R2: H, Cj—4—alkyl, phenyl, phenyl-C;_s—alkylene [sic],
R180-CH,-, R18-CO-, R18-0-CH,-CO-, R18-NH-CO-CO-, where R18 is H
or C;—4-alkyl, or CF3-CO- or CyFs-CO-,
45



Cl_4-al kyl poso/@884@0- or C2F5- CO-, 40 R5: Hor Cl_4-alkyl, 45 0050/ 45644
53 R7: H, Cl1_12-alkyl, Cl1_20-alkyl - , 819000-C1_4-al kylene [sic] (R19 =
H, Cl_4-al kyl, benzyl), R19000-Cl_4- aI kyl ene-CO- [sic], R20R2IN- CO,

HO3S- C1_4-al kyl ene [sic], and the acyjgradical of a natur al or unnatural

bile aC|d re i ical_ar 5 eret an re Cl,6-al kyl or

benzyl , % agrppgjchg A @ﬁ‘ﬁré‘? [§&a (gigf gkal b 11'7_

C3_8- cycl oaI ky HO3Stfar e~ e lerephsis b ﬁrnés Rar‘é_(fﬂ ed”\ﬂ 'apf to 4

Cl_4-al kyl andAidentHstl grodpfexsnt/ @ndopee df. tﬁ)Fe-a]‘_-(biYﬂfetWyYJevne group(s) is

(are) repl acedabyl-Or_;-arkyleseyl sii chod K23 ubst REUttedgelthe? are 3 i denti cal

or different Lang)anE fgxqmpt)be group of Cl_4-alkyl, CF3, Cl_4-alkoxy, F or
(o]

G, 15 adamantyl, norbornyl, 1-decalinyl, 1 tet rali nyI 2-tetra- linyl,
1-indanyl, 2-i ndanyl BSl hen cycl ohexyl met hyl or
di benzosubgr iy B V\ﬂ}'dﬁ'%m ﬁjﬁ%]gs({)}bét%ﬁt ohsjocgfé or both aromatic
rings, 20 B: R12 ~N\y RL 25 0 ~ Illa IIIb 30 N j(CH2)q (H2Og-'N 35
I1lc 111d RO Hp OpLeraHed4aBd N 5 \
10
Y: -CH;-, -CH;-CH3- or -CH;-CH,;-CH;-.

The amino acid containing Y is preferably in the L configuration.

15 Particularly preferred compounds Ig listed under a) are those in
which the subtituents R and the function of Y have the following
meanings:

a)
20
R?2: H,

R3: R!900C-C;_4-alkylene [sic] (R!®=H-, C;_4-alkyl, benzyl),
HO3S-C;_3-alkylene [sic], or R20R2IN-CO- (R?0 and R2l are
25 identical or different and are H, C;.¢-alkyl, or benzyl, or
R20 and R2! together are a -(CHy)4.5- group),
R4: H,
30 R6: H, C;_4-alkyl and

Y: -CHp-, -CHy-CH,- or -CH;-CH,-CH,-.

The amino acid containing Y is preferably in the L configuration.
35
or

in the compound Ig, the substituents R and Y have the following

meanings:
40

45



(CH2)q (Hgobe7blsgaqe OO Ille II1f 10 RI11 N 15 (CH2)r 1l1lg q: 1 or 2 20
r- 3 or 4Y. a nethylene group, 25 an ethylene group in which the ring
resulting therefrom can carry in position 4 a hydroxyl or Cl_4-al koxy
group, -CH-S, -CH2-0O, -CH=CH or g%propyl ene group in which one -CH2
group can be replaced by -0- or -S-. R11: H or C3_6-cycloal kyl R12: H,
Cl_6-al kyl P)C5_6-cycl oal kyl. 35 The structures Illa to IIlIf are preferably
in the L configur- ation. Particularly preferred conpounds |Ii are those in
whi ch t he Bob-HstCiyeatlkylR phdnyhe ghemyiedi-sBahkykerehd sfiolll owi ng neani ngs:
40 R2: H, R5: hisy-c@hiS, riS-&9-, H183-di,akky| -K30-NE-RIGAGC, Chhéral iyl eses

[sic], (B19 = B cCl-d1@kylor BRI oR08HF 42644 55 R8: C5_8-cycl oal kyl,
where the aliphatic'rings are substituted by up to 4 CH3 and/or CH30
roups, and/or _one nethylene group is _replaced by -0.. or phenyl, which is
TUDSETt ut OB bytis G-t 4 Mt aaY LOn e VBRE (8 Mg TG o AN 6 FBu of
CH3, CF3, CH30[sicbr(ReF, =dhafant1Alkyhor DoRayl )| s HEIS-Cr-seadivilgpe, [sicl,
1-tetralinyl, Cc2«telkmliond-, dephemadatet byl R2%B2BY-€lehéRY? redhRP! ave3Si or
tert-butioxynet hyént dh1Bor different and are H, Cj_g-alkyl, aryl,
aryl-C;_-alkyl, or R2% and R?! together are a -(CHj)4-5—

group),

R4: H, Ci-iz-alkyl or aryl-Cj.p-alkylene [sic],
15
. R®: H, C;_j;p-alkyl and

Y: an ethylene group in which the ring resulting therefrom
carries in position 4 a hydroxyl or C;_s-alkoxy group, or
20 -CH;-S-, -CH;-0-, -CH=CH- or a propylene group in which one
CH; group is replaced by -O- or -S-.

The amino acid containing Y is preferably in the L configuration.

25 Particularly preferred compounds Ig listed under b) are those in
which the substituents R and the function of Y have the following
meanings:

R2: H,
30
R3: H, C;_¢-alkyl, benzyl, R!200C-C;_j-alkylene [sic] (R1% = H,
Ci-4-alkyl, benzyl), HO3S-C;_z-alkylene [sic], or R2Z0R2IN-CO-
(R20 and R2! are identical or different and are H, C;_g-alkyl,
aryl or benzyl, or R20 and R2! together are a -(CH;)4-5—
35 group),

R4: H, Cj_iz-alkyl or aryl-C;_-alkylene [sic],
R6: H, Cj_4-alkyl and

40
Y: -CHp,-S-, -CHy-O- or -CH=CH-.

The amino acid containing Y is preferably in the L configuration.

45



+N/\ Y Oppsol/ubsasaY: a nethyl ene group, an ethylene group, 20 -CH2-S-,
-CH2-O, -CH=CH or a propylene group. The structure Illa is preferably.in
the L configuration. The ternms "al kyl" and "al kyl ene"” [sic] used above
describe 25 straight-chain and branchgg carbon franmeworks. Aryl means
carbo- and_heterocyclic aromati c systens which can be nono- or bicyclic.
Preferred $Pfuctures of the invention are: 30

(D) - (Cycl ohexyl ) Hyac- Pro- NH 3- (6-an) - pi co

(D) - (Cycl ohexyl ) Hyac- Rto-B 4- anb

(D) - (Cycl ohexyl ) Hyac- Pr o- 5NH-(2 MeO) - 4- anb

(D) - (Cyclgohexyl ) Hgac- do4--apb— NP} Gséyac Pro-NH 4-anb 35
(D,L)-(1-Tetralinyl)Hyac-gr o- NH 3- ( 6- ar'q pi

(D, L)-(1-Tetralinyl)Hyac-Fr®- NH 4- anb

O Acetyl - (D) - (Cycl ohexyl ) Hyjac- Pr o- NH- 3- 86 anm - pico
O Acetyl - (D)-(Cycl ohexyl ) Hygec- Pro- NH 4- anb

0- Hexanoyl - (D) - (Cycl ohexyl ) Hyac- Pr o- NH- 4- anb 40

O Hydr oxycar bonyl - net hyl - (D) - (Cycl ohexyl ) Hyac- Pro- -NH 3-(6-an) - pico
(D)-((3- Q’Qhogﬁi@" )tlfbépgugégl%rﬁs(ﬁ &8 -PiHa%e the following meanings:
D) - (( 3- Cycl ohexyl ) Hypr - Pr o- NH 4- anb

D 3- Cycl ohexyl r-Pro-NH (2-MeO) - 4 anb
D 1) ((3 ReD) ahéa?yﬁ'y | praerpl 5 QR CprécaLiyLene (sicl,
D, L)-((3,3-Di B Wm)g']:lyp#lepﬁ@— plillﬂ gn%az—co— R18-NH-CO-CO-, where R!8 is H .
D, L) - (@8, ( 3- Drryci-qhakky ] Hopr CPeCONHO3- CHFaP-pi co 0050/ 45644 56

H (D) - Chg- Aze- NH 3- (6-am -pi co H (D) -Chg-Pi c- NH 3- (6-am-pico

H(D)- Cha Rso- btk &; g@m@yﬂp 6y k P-)al(ﬁﬁ%tneBFLYé?S%S@é@- H: 3r10§18Hk- pi co

- H-(D) Chg Hy CO CéD)b%;% CO- (RQ?an ngl Ei:],

NH,

(
(
(
(
(

H (D) - Chg- 3- Ti o)
H-ED? L) - %hea PF b-4NF|§§ ’(60 FBBY Q- 50

identical or dlf erent and are H, Cji_¢- alkyl, aryl,
aryl-C;_j-alkylene [sic], or R20 and R?! together are a
-(CH2)4-5- group),

R4: H, Cj;_12-alkyl or aryl-C;_p-alkylene [sic]},
R3: Cj;_g-alkyl,

R6: H, Cj_i;-alkyl.

30 B
R12
11
%N/\Y R \NJ\ﬁ(‘
' o)
35 0F , ,
IIIa " IIIb
40 Q
%N
N\— (CHz)gq
(B2C) g . >4
' / 1
O 0
45
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10 H (D) - (ookby@s&4Rr 0- NH- 3- (6-am) - pi co
D, L-4- Tetrahydropyranyl )-d y-Pro-NH 3- (6-an)-pico
/-)-(threo)- (R Hydroxy)-Phe-Pro-NH 3-(6-an) - pi co
D, L) - (2-Nor bornyl ) @ y-Pro-NH 3- (6-g) - pi co
D, L)-(1-Adamantyl )d y-Pro-NH 3-(6-am-pico 15
D, L)-(1-Tetralinyl)d y-Pro-NH 3-(6-an)-pico
D, L)-(M3Si)Al a-Pro-NH 3-(6-an)-pico
D, L)-(3,4,5-Trimet hoxy) Phe 0- NH-3- (6- an) - pi
D, L)-(3-Phenyl)Pro-Pro-N (6-am - pi co
D, L)-g4-Me)Pic-Pro-NH 3-(6 ..4 pi co 20 I—|-(D§’NQ1/a-P¥lr-NI—I-3 (6-am-pico
D) - Chg- (N- Cycl opr opy} ﬁ@é 3-(6-an) - pi co
D) - Chg- ( Cycl 0) Leu- NH 3 (8- @H) - pNgo K (D) - o%}}(o-m&(zoam-pym
D) - Chg- Pr o- NH 2- ( 5- anj - pyrit2s H PD) - Chg- Pr o- NH( 4- an) - napne

D, L)-Thpg-Pro-NH (2- MO -4-anb H (D, L)-Dpa-Pro-NH (2- MO -4-anb

D, L) - (2- Nor bor nyl ) d y- Pr o-fhe( 2- MeO) - 4- anb IIIf

D, L)1601-Tetralinyl )@ y-Pro-NH (2- MO -4-anb 30

D, L) - Cog- Pro- NH- ( 2- MeO) - 4uanb H (D) - (a- M) Cha- Pro- NH (2- MeO) - 4- anb

D,L)-(D benzosuberyI)GIy Pro-gH (2- MeO) - 4- anb

D, L)-(3,4,5-Tri nmet hoxy) Phe- Pr H (2- MeO) - 4- anb

D, L)-(Me3Si) Al a- Pro- NF%‘(@- —anb 35

+/ -t hr eo) - ( 3- Hydr oxy) Phe- 2- Me©) - 4- anb
-(tért-Butyl)Ser-Pro-N - §r4-anb

og

L) - (3- Phenyl ) Pro- Pro- NH (2- MeO) -4-anb H (D) -Chg-Pi c- NH (2- MeO) - 4- anb
) - Chg- Pyr - NH- (2- MeO) - 4- ampr 140

) - Chg- (N-cycl opropyl ) G y-NH-(2- MO -4-anb

‘D) - Chg- |-TIC NH-(2 O-4-anb H (D)-Cha-Pic-NH (2- MO -4-anb .

) - Chg- Pro- Rit+ (2-BX ) -4-amb  H (D) - Chg- Pro- NH-(2-1) - 4-anb 45

) - O -(c,yclo)Leu NH (2- MeO) - 4-anb  H (D) - Chg- Pro- NH- (2- OH) - 4- anb

) - Chg- Pro- NH- (2, @ O net hoxy) - 4- anb 0050/ 45644 57
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Rll: H or C3_g-cycloalkyl,
25 R12: H, C;_g-alkyl or Cs_g-cycloalkyl,
Y: a methylene group,

an ethylene group in which the ring resulting therefrom
30 can carry in position 4 a hydroxyl or Cj;_sj—alkoxy group,

-CH;-S-, -CH;-0-, -CH=CH- or a propylene group in which
one -CH;- group can be replaced by -0O- or -S-.

35 The structures IIIa to IIIf are preferably in the L con-
figuration.

Particularly preferred compounds Ia are those in which the sub-
stituents R and B have the following meanings:

40
R2: H,

R3: H, C;_g-alkyl, benzyl, R1%00C-C;_s-alkylene [sic] (R19=H,
Ci_g4-alkyl, benzyl), HO3S-C;_3-alkylene [sic], or R20R2I1N-CO-
45 (R20 and R?! are identical or different and are H, Cj;_g-alkyl
or benzyl, or R20 and R2l together are a -(CHj)4-5- group),



‘H (D) - Chg- BogoMased4aVeO) - 4- anb H- (D) - Chg- Pro- NH (3-OH) - 4- anb

H (D) -Chg-Pro-NH (3-Cl)-4-anb H (D)-Chg-Pro-NH (2-COCH)-4-anb 5

H (D) -Chg- Pro- NH (2- NH2) - 4-anb H- (D) - Chg- Pro- NH (2- OCH2- COOH) - 4- anb
HOOC- CH2- ( D) - Cha- Pro- NH ( 2- MeO) - 4- anb 2

Me OOC- CHZC%E) Cha- Pro-NH (2- MO -4-a

HOOC- CH2 ( By- Chg- Pro- NH (2- MeO) - 4-amb 10

t BuOOC- CH2- (D, L) - Cog- Pro- NH ( 2- MeO) - 4- anb

HOOC- CH2- ( B?L) €89g- Pr o- NH- ( 2- MeO) - 4- anb

HOOC- CH2- (D, L) - Dpa- Pro- NH ( 2- MeO) - 4- anb

Cbz- (D) - t g6t - But ¥| ), Sgig4¥ 0- NH (2- MeO) - 4- anmb

HOOC- CH2- ( D) - Cha- 1C- NH ZI\/EO) 4-anb 15

Ph- CH2- (D) - Chg- Pro- NH (2- MeO) - 4-anb  HOOC- CH2- ( D) - Chg- Pro- NH- (2- OH) - 4- anb
HOOC- CH2- ( B)*- Cha- Pro- NH (2- OH) - 4- anb  HOOC- CH2- (D) - Chg- Pr o- NH- ( 2- Cl) - 4- anb
HOOC- CH2- ( D, L)-(4-I\/b)Chg-P%o- 3-(6-am-pico 20

HOOC- CH2- (D, L) - (4-1 Pr) Chg- - NBxY3- (6-an) - pi co
HOOC- CHA0( D, L) - ( 4- t Bu) Chg- 3-(6-am-pico
HOOC- CH2- (D, L) - Dch- Pro- NH-3- (6 i

HOOC- CHz- (D) (tert Butyl ) Ser-Pro-NH 3-(6-am-pico 25

HOOC- CH2- ( D, L) - Cpg- Pr o- NH 3- (Br 1) - pi cO

HOOC- CH2- (D, L) - (1- Tetral i nyl ) A y- Pro- NH 3- (6-an) - pi co

HOOC- CHa5( D, L) - (2- norbornyl )d y- Pro- NH 3- (6-an) - pi co

HOOC- CH2- ( D, L) ¥¢ Thaghe Biyrddd 3rbbp AMgn Rit&@lene group,

HOOC- CH2- (D, L) - (Thpa) - Pro- NH 3- (6-an) - pi co 30

t BuOOC- CH2- (D, L) - (T Pi c.NH-3- ( 6+ (el

HOOC- CH2- (L) - (Thpg) EB?%S NH gh‘e 6636(@ CﬁrQ!HP & a propylene group.
HOOC- CH2- (D) - ( Thpg) - Pi c- NH-3- (6-an) - |co

HOOC- CH29( D, L)TP?hi@ﬁuQBH§eNFﬂBa(¥FiﬂﬁFfEFEQﬂY in the L configuration.
HOOC- CH2- (D, L) - (Thpa) - Oxp- NH- 3- (6-an) - pi co 35

HOOC- CH2- ( Q;4L) - Chg- Thi a- NH- 3- ( 6-an) - pi co

t BuOOC- CH2- ( D) - Chg- Pr o-;3H 3- ( 6- ham) - pi co
BnOOC- CH2- ( D) - Chg- Pr o- NH 3- (6- han) - pi co

MeOOC- CH2- ( D) rEZhg- ér-o- ea_aeghowatl@n;u_.p<

t BUOOC- CH2- (D) - (t Bu) G y& Pi c- NH 3- (6-am - gdi co

HOOC- CH2- ( D) - (tBu)Gy(lTHe)xNI-I-S (6-an) - pi coz

RS

30
In this, the substituents R, the fragment B and m have the
following meanings:

m: 0, 1
35
R2: H, C;-4—alkyl, phenyl, phenyl-C;_4s—alkylene [sic]), R!80-CH,-,
R18-c0~, R18-0-CH,-CO-, R!8-NH-CO-CO-, where R13 is H or
Ci-4—alkyl, or CF3-CO- or C3F5-CO-,

40 R5: H or C;_g-alkyl,

45



1 BuOOC- CH2 0pBb/@s®a4Pent yl ) A y- Pi c- NH 3- (6-an) - pi co

HOOC- CH2- (D) - (neo- Pentyl )d y-Pi c- NH 3- (6-an) - pi co

HOOC- CH2- CH2- ( D) - Chg- Pro- NH 3- (6-am) - pi co

HOOC- CH2- (D) - (3, 4, 5- Tri met hoxy) Phe- P 3 NH-3- (6-an) - pi co 45

HOOC- CH2- (D)/ Chg g{gzm% (,GE:ZTn%(,%é Eﬁ% R1900C-C1_4-alkylene [sic]

HooC- cH2- (B) & cff . _
HOOC- CH2- ( D) - 8- %DroHNkatellsXAr4bneey & 2005t userikdgne-CO- [sic],
HOOC- CH2- ( D) - CR@QRﬁrln-W,(Gioam—qr.wbél}wl@me [sic], and the acyl radical of
HOOC- CH2- ( D) - Chan&yiirdiHdr2ubhbYurkiamile acid (R29, R2! are identical or

HOOC- ag'sg B) L)CHQfgé(ferM'I‘a%d( Eﬂ:énz [d,C alkyl or benzyl, or R20 and R2l
HOOC- |

i Pr OOC- CH2- (D) - éﬁp% % 5 gcﬁv Rolif) ?
HOOCCI—lZ(DL)-(yIVECha Pyr-NH-3( n) pi co

HOOC- CH2- (B )C@I‘?e'ﬁYP}?aNW]G (w@;eaﬁ)ttm (Jad.lphatlc rings are provided with
t BuOOC- CH2- ( D) ughtye Gk [S1NHB-ky8- anji/ @ (230 groups, and/or one or more
HOOC- CHA0( D) - Chgth¥PedHgolip( 8)1) ifi(@@e}Oreplaced by -0-, or

t BuOOC- CH2- ( D) - Cha- Oxp- NH-3 (6 an) pi co

HOOC- CH2- ( D) ,
t BuOOC- CH2- (D)ngﬁ?g% t(ﬂ%ed by or 3 identical or different

MeOOC- CH2- ( D) 8 C1 4-alky1 CF3, Cy_g4-alkoxy, F or

Cycl ohexyl OOC- @HZ (D) - Chg- Pro NH-3 (6 anm - pi co 15
(t BuOOC1BH2) 2- (D) - Chg- Pro- NH 3- ( 6-am - pi co
( HOOC- CH2) 2- ( Dada&hgntf19- NdrBoftfyB1)1—de6@linyl, l-tetralinyl, 2-tetra-

H2NCO- CH2- (D) - gﬂggfr OIJ\ilﬂ'd%ng ;20 ifdaf91l, (CH3)3Si-, diphenylmethyl,

EEE%O—CS;Z( S:))i Aak{eqi@ ?%P dlBIeﬁQ %uberyl which can be

HOOC- CH2- (D) dl'@ Lébﬂ%-bgtfg %xh.)o oth aromatic rings,
t BuOOC- @@2- ( D) - Chg- Pi c- NH- 3- (6- am) - p| co

HOOC- CH2- ( §:- Chg- Pi c- NH-3- (6- an) - pi co

t BuOOC- CH2- (D) - Cha- Pro- NH 3- (6-an) - pi co R12

HOOC- CH2- ( D) - Cha- Pr o- NH-E% -pico 25 Rll )\ﬁ}?
1Y) - pi co N
-pi co MLW
abb

t BuOOC- CH2- (D) - Cha- Pi c- N
-CH%—S( D) - Cha- Pi c- NH 3-

-pym List of reQi ati ons: 30 Al BN:

yl ,

“(D, L)-Cog-Pro-NH5-(2
Azobi si sobutyronitrile Ac: o

IIIa IIIb

30 Q
$u
N— (CHZ)q
(Hzc)q\N \

v 0 0 '
35

IIIc ITId
40

45



Al a: Al ani pgsozaseAd di no 35 4-anb: 4- Am di nobenzyl Asp: Aspartic acid
Aze: Azetidi necarboxylic acid Bn: Benzyl Boc: tert-Butyl oxycarbonyl 40
Bu: Butyl Cbz: Benzyl oxycarbonyl Cha: Cycl ohexyl al ani ne Chea:

Cycl oheptyl al ani ne Chg: Cycl ohexyl gl ¥Ei ne 45 Cog: Cyclooctyl glycine Cpa:
Cycl opentyl al ani ne Cpg: Cycl opentyl gryci ne 0050/ 45644 59 (Cycl o) Leu:

1- Ami nocycl opent ane-| -carboxylic acid TLC Thin-layer chromatography DCC.
Di cycl ohexyl carbodii m de Dch: D cycl ohexyl al ani n Dcha:

Di cycl ohexyl am ne DCM Di chl et hane DMVF: Di e formam de DI PEA:
nyl al ani ne 103Et/~Ft hyl Eq: Equival ents

HOSucc: Hy sucgj ni mde 15 HPLC
Hi gh- performance |i qui d(lg_léﬁp at ogr aphy Hyac: Hyd ox@ééﬂyl Hyp:
Hydr oxyproline Hypr: 2-Hydrox¥proponylr 2-1 nd:%;{.’)’ hydr oi na@al ecar boxyl i ¢
acid 20 iPr: Isopropyl Leu: cin® Me: Met hycf CL [sic]: Mediumthrough
[sic] liquid chromatography

OO
Di i sopropyl et hyl am ne Dpa: @
Gy: Adyg ne ham Hydroxyamd

ITTe ITIf
10
R11
| o)
+r
’
15 (CH2)
IIIg
g: 1 or 2
20
r: 3 or 4
Y: a methylene group,
25 an ethylene group in which the ring resulting therefrom
can carry in position 4 a hydroxyl or C;-s4—alkoxy group,
-CH;-S-, -CH,-0-, -CH=CH- or a propylene group in which
one -CH, group can be replaced by -O- or -S-.
30
R1l: H or Ci_g-cycloalkyl
R12: H, C;_g-alkyl, Cs_g-cycloalkyl.
35 The structures IIIa to IIIf are preferably in the L configur-

ation.

Particularly preferred compounds Ii are those in which the sub-
stituents R and the fragment B have the following meanings:

40
R2: H,

R>: H or CHj,

45 R7: H, C;_g-alkyl-CO-, R1900C-C;_s-alkylene [sic], (R!? = H,
Ci_4-alkyl, benzyl)



MIBE: Met hgbsbgabeddt yl et her 25 napme: napht hyl net hyl  NBS:

N- Br onosucci ni m de Oxp: Oxaproline (1, 3-oxazolidine-4-carboxylic acid) Ph:
Phenyl Phe: Phenyl al ani ne 30 2Phi: 2-Perhydroi ndol ecarboxylic acid Pic:

Pi pecolic acid Pico: picolyl pim pi%l‘l di nyl net hyl PPA Pr opyl phosphori c
[sic] anhydgide 35 Pro:. Proli rim.dyl met

by 2 DR nFeREEhg OBy, MRSre e AIBRACH: G e VUURCHRBE B ur e
t: tertiary tBR:t® et Ghar J0B(RY ICH3P cF¥OURSer RRA( 9T mmmetér%mw%}mm um
brom de 45 TEAepTacesti \yarPre ¢sic] TFA: Trifluoroacetic acid TFFA
Trifluoroaceti phamyy,drindeh0050dutisi44u6ed H}hiza orThi apemtic® or different

(1,3-thigzol i di-RgilaCArRNYLhE R L%) ofTb@ - Te@ﬂ3@hy@lr99y¢1anyl al ani ne
A ey hyé'rn%% ek Jﬁ"i ALK 394‘;2““ dighgecarboxyiic
acl | | V4 oxycar pon
The i nvention FOFEHARAYS SFE ee’é‘gfft? ?H@ %&&ﬁ&g% IrolesiiYe 10 H 2
N RL H2N Rl RpertfutquygeRhylR13 R15 /

10 B:
NS
=
15 0
IITa
Y: a methylene group, an ethylene group,
20 -CH;-S-, -CH3~-0-, -CH=CH- or a propylene group.

The structure IIIa is preferably.in the L configuration.

The terms ”alkyl” and “alkylene” [sic] used above describe
25 straight-chain and branched carbon frameworks. Aryl means carbo-
and heterocyclic aromatic systems which can be mono- or bicyclic.

Preferred structures of the invention are:

30 (D)-(Cyclohexyl)Hyac-Pro-NH-3-(6-am)-pico
(D)-(Cyclohexyl)Hyac-Pro-NH-4-amb
(D)-(Cyclohexyl)Hyac-Pro-NH-(2-MeO)-4-amb
(D)-(Cyclohexyl)Hyac-Aze-NH-4-amb
(D)-(3-Phenyl)Hyac-Pro-NH-4-amb

35 (D,L)-(1-Tetralinyl)Hyac-Pro-NH-3-(6-am)-pico
(D,L)-(1-Tetralinyl)Hyac-Pro-NH-4-amb
O-Acetyl-(D)-(Cyclohexyl)Hyac-Pro-NH-3-(6-am) plco
‘'O-Acetyl-(D)-(Cyclohexyl)Hyac-Pro-NH-4-amb
O-Hexanoyl-(D)-(Cyclohexyl)Hyac-Pro-NH-4-amb

40 O-Hydroxycarbonyl-methyl-(D)-(Cyclohexyl)Hyac-Pro-

-NH-3-(6-am)-pico
(D)-(p-Cyclohexyl)Hypr-Pro-NH-3-(6-am)-pico
(D)-(p-Cyclohexyl)Hypr-Pro-NH-4-amb
(D)=-(B-Cyclohexyl )Hypr-Pro-NH-(2-MeO)-4-amb

45 (D,L)-(B,p-Diphenyl)Hypr-Pro-NH-3-(6-am)-pico
(D,L)-(B,pf-Diphenyl )Hypr-Pro-NH-4-amb
(D,L)-(B,p-Dicyclohexyl)Hypr-Pro-NH-3-(6-am)-pico



15 CN HN-\obbB/74a5ews 20 H2ZN HZN\ H2ZN \ R16 R17 J- RI6 N ~\ I~ Y |l XN
R16/ \ R17 NR17 25 CNCN CN VI VIl I X H2N H2N H2N \ 30 R16 R17 X 1~ - N
RI6 N ~ 1 X- NRL6 RL7 N\ R17 HN//\ NH2 HN //\ NH2 HN NH2 35 X Xl XI|
Rl and A-B-NH-CE XIll, 40 R2 wherg A B, X Rl, R2, R13, Rl4, R15, R16
and R17 hayve t he stated ani n an I's 45 0050/ 45644 61 R13 R15 R16
RL7 X R16 ﬁ“&é?"ﬁhﬁ‘ﬁiﬁ“?‘“;’eﬂ ng)rpif&% N~1 RI17 5 CNCNCNCN and in

whi ch the BniRi1feorBher¥omin (Crgm P nulae VI, X, XI and X/ | can be in
mono- or diEptx-dhieedrbekin3-(G-Pm)tPied arly suitable protective groups for

t he prot ecie f-qrertaBet heseEhrranm-Bog 6ganypsicahe novel internedi ates are

used to grgpgf)e_dh@eﬁggnmlm%_gm@ngic&re val uabl e buil di ng bl ocks for

synt hesi zi pg, $Erde 1040t 6as 8 _ (ESahhhiid ors. The structural fragment of the
formil a X § (B CgLt DaXE(}B.R225in whi ch D has the

abovenent i oné '@gﬁﬁﬁggT@fJ &rafheP1% val u-
H-(D)-Chg-2-Phi-NH-3-(6-am)-pico
H-(D,L)-Chea-Pro-NH-3-(6-am)-pico

10 H-(D)-(a-Me)Cha-Pro-NH-3-(6-am)-pico
H-D,L-4-Tetrahydropyranyl)-Gly-Pro-NH-3-(6-am)-pico
H-(+/-)-(threo)-(p-Hydroxy)-Phe-Pro-NH-3-(6-am)-pico
H-(D,L)-(2-Norbornyl)Gly-Pro-NH-3-(6-am)-pico
H-(D,L)-(1-Adamantyl)Gly-Pro-NH-3-(6-am)~-pico

15 H-(D,L)-(1-Tetralinyl)Gly-Pro-NH-3-(6-am)-pico
H-(D,L)-(Me3Si)Ala-Pro-NH-3-(6-am)-pico
H-(D,L)-(3,4,5-Trimethoxy)Phe-Pro-NH-3-(6-am)-pico
H-(D,L)-(3-Phenyl)Pro-Pro-NH-3-(6-am)-pico
H-(D,L)-(4-Me)Pic-Pro-NH-3-(6-am)-pico

20 H-(D)-Cha-Pyr-NH-3-(6-am)-pico
H-(D)-Chg-(N-Cyclopropyl)Gly-NH-3-(6-am)-pico
H-(D)-Chg-(Cyclo)Leu-NH-3-(6-am)-pico
H-(D)~-Chg-Pro-NH-5~(2~am)~-pym
H-(D)-Chg-Pro-NH-2-(5-am)-pym

25 H-(D)-Chg-~Pro-NH-(4-am)-napme
H-(D,L)-Thpg-Pro-NH-(2-MeO)-4-amb
H-(D,L)-Dpa-Pro-NH-(2-Me0)-4-amb
H-(D,L)-(2-Norbornyl)Gly-Pro-NH-(2-MeO)-4-amb
H-(D,L)-(1-Tetralinyl)Gly-Pro-NH-(2-MeO)-4-amb

30 H-(D,L)-Cog-Pro-NH-(2-MeO)-4-amb
H-(D)-(a-Me)Cha-Pro-NH-(2-MeO)-4-amb
H-(D,L)-(Dibenzosuberyl)Gly-Pro-NH-(2-MeO)-4-amb
H-(D,L)~-(3,4,5-Trimethoxy)Phe-Pro-NH-(2-MeO)-4-amb
H-(D,L)-(Me3Si)Ala-Pro-NH-(2-MeO)-4-amb

35 H-(+/-threo)-(3-Hydroxy)Phe-Pro-NH~-(2-MeO)-4-amb
H-(D)-(tert-Butyl)Ser-Pro-NH-(2-MeO)-4-amb
H-(D,L)-(3-Phenyl)Pro-Pro-NH-(2-MeO)-4-amb
H-(D)-Chg-Pic-NH-(2-MeO)-4-amb
H-(D)-Chg-Pyr-NH-(2-MeO)-4-amb

40 H-(D)-Chg-(N-cyclopropyl)Gly-NH-(2-MeO)-4-amb
H-(D)-Chg-1-Tic-NH-(2-MeO)-4-amb
H-(D)-Cha-Pic-NH-(2-MeO)-4-amb
H-(D)-Chg-Pro-NH-(2-Et0)-4-amb
H-(D)-Chg-Pro-NH-(2-I)-4-amb

45 H-(D)-Chg-(Cyclo)Leu-NH-(2-MeO)-4-amb
H-(D)-Chg-Pro-NH-(2-0OH)-4-amb
H-(D)-Chg-Pro-NH-(2,6-Dimethoxy)-4-amb



abl e as coposol/usglagof serine protease inhibitors and in particu- |ar of
thronmbin inhibitors. The conpounds of the forrmula | may exist as such or in
the form 30 of their salts with physiologically tolerated acids. Exanpl es
of such acids are: hydrochl oric aci citric acid, tartaric acid, lactic

aci d, phosghorl c_.acid, net anesul fon| acid, acetic acid, formc acid,
mal ei ¢ aci B (PUFHNEERc M- (308 i Ca%l d, hydroxysucm nic acid, sulfuric

aci d, gl ut BriR) =hatPrasPlr ¢ 3<0M54aamb pyruvic acid, benzoic acid,

gl ucur oni cHacPb I;Chge®roeNde{ #1Cl)adeembi ¢ aci d and acetyl gl yci ne. The novel
conpounds aaqp pechis@dolNE-{ hecdongrapymmnd prophyl axis  of

t hr onbi nsdgp@@ g_tpl,}boﬁﬁopfmm hCqeMts such as deep vein 40 thronboses,
pul nonary Pr%lﬁ éj-oﬂa 0&0;?? e;lbr i nfarcts and unstabl e angi na,
&

also for t fravascul ar coagul ation (DI C). They
are furtheﬁﬁ?# 35&5{:%"‘" %o% g PRer apy with thronbol ytics such

as strept oﬂ?ﬂ%%'ém2‘lﬁPé)k?*|‘Pa'sPé-’°'HF’0&?'dﬁ%a‘éeam'? PA, APSAC and ot her
pl asm nogeROAG-Gt-CHat 07 )s-Chgr-Ps oo -€(7i-MgOt hé-amdper f usi on tinme and
pr ol ongilogtBh@C+@Ene¢h LS od-Pere-NQOFDMEDG44-&a> O her areas of use are the

preventi onH@(f)c.td}rzaq‘gl ﬂ)d@&j&.lﬂ%ﬂhﬂﬁ@fl%o)l;&ogﬁﬂ) usion and | ate restenosis
after percH S br CPf cme%r)x apgiopl asty, the prevention of

t hr onbi n-i i cle eIIs t he preventlon of
the 5 accu )or{é(?frt % ’(a/]bsterﬂ {[:P ‘nzh%? in Al zheinmer's

di sease), f‘ﬂ‘éc'c‘aht'r(Bl) -Gha1RifoNg - é?ml‘“t%e‘“pﬁ@benh on of mechani sms  whi ch-

| ead t oladRksCipr (AndChetRisi-A4l-4 2oed fprambel | s. Their particul ar advant age
i s that thegoar@H.al(pp-ehd-aatd-wa-abtan)-41@mbral adm nistration. The

conpounds g@@@r@hzagpgocﬁmrldmgnum)aauaas adm nistered in a conventional
manner or al_,gxyi by, Q b?n&?‘# aﬂﬂ&LNﬁs Célf aqeg ly, intravenously,

i ntranmuscu y to rec 15 Admini stration can al so
t ake pl ace CIVa BrglO - )gsg e 'h %’“’n%’r‘f Fhar yngeal space. The

dosage d8pBAYS-Glr-tRel by (94 &P TP 3wéﬁ )¥ficPhe patient and on the
node of adhPPE-sdtatPoh)- w%-t@ur)Ghe-PltdréIHdérkﬁ—a@X}RiGQe of active ingredient
per per sonHOGC-admu( D 10) -28)- Prg-NR-BF @-amjrpiest rati on and about 1-200 ng on
par ent er al gookmdH,St bat ) OB, 3-Diinét BPBRCHGRRrBeNmH I qE-af) 2piéb 4 singl e doses
or once a ﬁ@dbjéﬁz-(D)—(tert—Butyl)Ser-Pro—NH-3-(6-am)—pico
25 HOOC-CH,;-(D,L)-Cpg-Pro-NH-3-(6-am)-pico
HOOC-CH-(D,L)-(1-Tetralinyl)Gly-Pro-NH-3-(6-am)-pico
HOOC-CH;~(D,L)-(2-norbornyl)Gly-Pro~NH-3-(6-am)-pico
HOOC-CH,-(D,L)-(Thpg)-Pro-NH-3-(6-am)-pico
HOOC-CH,;-(D,L)-(Thpa)-Pro-NH-3-(6-am)-pico
30 tBuOOC-CHy-(D,L)-(Thpg)-Pic-NH-3-(6-am)-pico
HOOC-CH;3-(L)-(Thpg)-Pic-NH-3~(6-am)-pico
HOOC-CH,-(D)-(Thpg)-Pic-NH-3-(6-am)-pico
HOOC-CHy~-(D,L)~(Thpg)-0xp-NH-3-(6-am)~-pico
HOOC-CH;,-(b,L)~-(Thpa)-0xp-NH-3~(6-am)-pico
35 HOOC-CH,-(D,L)-Chg-Thia-NH-3-(6-am)-pico
tBuOOC-CH3-(D)-Chg-Pro-NH-3-(6-ham)-pico
BnOOC-CH,-(D)~-Chg-Pro-NH-3-(6-ham)-pico
MeOOC-CH,-(D)-Chg-Pro-NH-3-(6-methoxycarbonyl-am)-pico
tBuOOC-CHy-(D)-(tBu)Gly-Pic~NH-3-(6-am)-pico
40 HOOC-CH3;-(D)-(tBu)Gly-Pic-NH-3-(6-am)-pico
tBuOOC-CH,~-(D)~-(neo-Pentyl)Gly-Pic-NH-3-(6-am)-pico
HOOC-CH;-(D)-(neo-Pentyl)Gly-Pic-NH-3-(6-am)-pico
HOOC-CH,-CHy~(D)-Chg-Pro-NH-3-(6-am)-pico
HOOC-CH;~(D)-(3,4,5-Trimethoxy)Phe-Pro-NH-3-(6-am)-pico
45 HOOC-CH;-(D)-Chg-Pro-NH-3-(6-am-2-MeO)-pico
HOOC-CH,;-(D)-Cha-Pro-NH-3-(6-am-2-Me)-pico
HOOC-CH3-(D)-Chg-Pro-NH-3-(6-am-4-MeO)-pico



-depot formpo89/alse4aaovel conpounds can be used in conventional solid or
liquid pharnmaceutical fornms, eg. as uncoated or (film)coated tablets,
capsul es, powders, granules, suppositories, solutions, ointnents, creans
of sprays. These are produced in a cogyentional way. The active

i ngredients n_for this pur e wi th 30 conventi onal
phar maceut iH8§ ~Giga (B aFF%sPrscﬁgﬁ ég ?’ﬁb{&e)ﬁphﬂ%rs fillers, preservatives,
tabl et di sPAPeTFHam(®) -Fhavww¥edilirdfole0)-4-8MAst i ci zers, wetting agents,

di sper sant #00entH =1(Pi) efha-Ryy~MinBs ( 6-aml-wdse- sl owi ng agents, antioxidants
and/ or pr opebtacH;-gases$- (Thpa) -Hyr SNEKB¥ (68tamy+picd’har nazeut i sche

Technol ogl gpra'&l;.e&;g_\’gl;L ..p?y'c_t NuLSL geldm) -3948) . The adm nistration forns

bt d f 99 t b ht of
ot ive: i nobgicaits LE gf‘“ea%fgﬁ p%‘a ih- 3r§g}%“’1§1%80un3§r8fe " he formala |
can be pr egaP%aC%%'deF l?‘?abrﬁ YR8 il:{ser‘ar‘ﬁ

protected a-am no acids or

a- hydr oxy éBP%WﬂZC(DéC‘F%‘%Pd‘WH ?hbS“é“mdn'PhSOam d B-OH and the building
bl ock H2NHOPRIGR)(B)a€hg+yprNia3sthream -pigad 2. d assical nethods of 45

pr ot ect inee tgLOVP- GG (DPUChdFUxpcNERB S{6jamg-pivsed for this purpose.
0050/ 45644 388¢- C‘I}i}e(bgdtg@i@(ﬁ&aagd §anmd) r szocan alternatively be introduced

after the, Ighng Ac , B-OH and H2N-C(R1R2)-E to
give A-B-N- Eg%g@?{: cIe éag T ﬁrotectlve group fromA or are
a constitull ’r'lb?n 0 a“!? §&8rre| [sic] AB 10 WOH H OW
WOW 15 WCORLPesyLo0g-ERarD) -Chg-Poo- N3 (6 “(MWERS) - D HNH- C(RIR2)
- D 251§Ch9ﬁ€0¢q<?h0¢i(0)-Chg -Pro-NH-3-(6-am)~-pico
(HOOC-CH;)2-(D)-Chg-Pro-NH-3-(6-am)-pico
H;NCO-CH;-(D)-Chg-Pro-NH-3-(6-am)-pico
tBuNHCO-CH3-(D)-Chg-Pro-NH-3-(6-am)-pico
tBuO0OC-CH;-(D)-Chg-Aze-NH-3-(6-am)-pico
20 HOOC-CH,;-(D)-Chg-Aze-NH-3-(6-am)-pico
+BuOOC-CH;-(D)-Chg-Pic-NH-3~-(6-am)-pico
HOOC-CH3;-(D)-Chg-Pic~-NH-3-(6-am)-pico
tBuOOC-CH,-(D)-Cha-Pro-NH-3-(6-am)-pico
HOOC-CH,- (D) -Cha-Pro-NH-3-(6-am)-pico
25 tBuOOC-CH;-(D)-Cha-Pic-NH-3-(6-am)-pico
HOOC-CH;-(D)-Cha-Pic-NH-3-(6-am)-pico
HOOC-CH3-(D,L)-Cog-Pro-NH-5-(2-am)-pym

List of abbreviations:

30
AIBN: Azobisisobutyronitrile
Ac: Acetyl
Ala: Alanine
am: Amidino
35 4-amb: 4-Amidinobenzyl
Asp: Aspartic acid
Aze: Azetidinecarboxylic acid
Bn: Benzyl
Boc: tert-Butyloxycarbonyl
40 Bu: Butyl
Cbz: Benzylokycarbonyl
Cha: Cyclohexylalanine
Chea: Cycloheptylalanine
Chg: Cyclohexylglycine
45 Cog: Cyclooctylglycine
Cpa: Cyclopentylalanine

Cpg: Cyclopentylglycine



A B 30 Wobsb2668aR2) - E WNH - C (RIR2) - E35 WOH HNH - C (RIR2) -
E WNH- CRIR2) - E 40 WNH - CRIR2) - D 45 HNH - C(R1IR2) - D

0050/ 45644 64 where Wis one of the conventional N-term nal protective
groups (preferably Boc or Cbz) and Wgis rret hyI ethyl, tert-butyl or
benzyl. 5 The required._coupling.reactlon conventional reactions
for introddE¥HtP el an“ﬁg‘ﬁcﬁ'%l PP EASVe FBo’ﬁ’lezfr émégrrl ed out under
standard c8R@Ftions of Tbé‘bﬂq}’@rcﬁéﬁi’%"l‘?ciﬂr@é’ & M Bodanszky, A. Bodanszky
"The Pract bce: of Pepti BécByInheeyilsarbodidimidieti on, Springer Verl ag

Hei del ber gpci994) . 10 Baeyfrdiengilavenipgeups are elimnated usi ng

di oxane/ gChopE: TFA/ DCM HelX%1RmOk&Ct i ve groups are elimnated by

hydr ogenol y Eks or withpy 1 {b%elug glysis of ester functionalities takes

place with OHin an nt or 15 i n di oxane/water. t-Butyl
esters arePBFéaved wit %al al kyl radicals (see R3 and R4) are
i nt r oducedPBYEA} educt i Pél&‘l’%ﬁpé’tlieﬁmb?m’d}er ect N-al kylation. 20 Al kanoyl

radi cal s (®pe:R7) are Pmphenitieddniigest andard coupling reactions or
esterifiigakcon reacti oeshyrhe am dino functionality can be prepared froma
nitrile fggetionalityrhyiseMmaital methods: 25 One nmethod is classical

Pi nner synbtiﬁsls (R Bg PG Neilson Chem Rev. 61 (1961) 179) or a
nodi fied Prnner synt he5|§ V\?‘II ch asses through imno thioester salts as

i nt er medi aP8™ H. Vi evveg B> ¥4 ﬁ 8rmazie 39 (1984), 226). Catalytic

hydr ogenat H#8RU8%: 30 N- yﬁF%’kXP&’rﬁchh’ééde\Ahl ch are obtainable by addition of
hydr oxyl1&mHRBCONt 0 t he Héghrepexnfioampncei 1 iguRdnehromatadraphyPd/ C in  al coholic
sol vents | Hgawt se resubyarotyasvatgiines (B.J. Broughton

Hyp: Hydroxyproline
Hypr: 2-Hydroxypropionyl
2-Ind: 2-Dihydroindolecarboxylic acid
20 iPr: Isopropyl
Leu: Leucine
Me: Methyl
MPCL [sic]: Medium through [sic] llquld chromatography
MTBE: Methyl tert-butyl ether
25 napme: naphthylmethyl
NBS: N-Bromosuccinimide
Oxp: Oxaproline (1,3-oxazolidine-4-carboxylic acid)
, Ph: Phenyl
Phe: Phenylalanine
30 2Phi: 2-Perhydroindolecarboxylic acid
Pic: Pipecolic acid
pico: picolyl
pim: piperidinylmethyl
PPA: Propylphosphoric [sic] anhydride
35 Pro: Proline
Py: Pyridine
5-pym: 5-Pyrimidylmethyl
2-Pym: 2-Pyrimidylmethyl
Pyr: 3,4-Dehydroproline
40 RT: Room temperature
t: tertiary
tBu: tertiary-butyl
tert: tertiary
TBAB: Tetrabutylammonium bromide
45 TEA: Trietylamine [sic]
TFA: Trifluoroacetic acid

TFFA: Trifluoroacetic anhydride



et al. J. MoosOrame4u3 (1975), 1117) and is particularly valuable for the
synt hesi s of pharnmaceutically active conpounds. 35 The reactions were
checked by TLC, normally usi ng the fol I owi ng nobile phases: A, DCM MeCH
95:5 40 B. DCM MeCH 9: C. DCM Me :2 D DCMI\/EO—VSO%HOAC 40:10:5 E
DCM MeOH 5Q%, HOAc 35: 1 0050/ 45644, 65 re se ons by. .col um
chr omat ogr éﬁ? are rren?f’bﬁ%ﬁoshﬂ‘f‘egé §V\é? s?&ﬁé\h% ﬁx¥ RE-¥ %de) usi ng
t he abovenm#APfoned nobﬂreetﬁﬁédé§PYSa%lﬁelra§éﬂephase HPLC separations were
carried ouffhpgth acet dnTetrahydrepgrarnkylycAsebuf fer. The starting
conpounds cancbe prepanetdebyaliyiroliebyoimdigneetbbosylicl@cAdwi de variety of
possi bi | igt 3@gcis avai l @bketf.{h,;d}ellsb&@memrnecaieéxine: genaral and specific
synthesis gf am no aci gg %101 {hereof is provided, inter alia, by
Houben- Weyl, vol ume E1 7 re - 1, pages 406 et seq. 15 Frequently used
precursors were benzophenone imne acetic acid ethyl ester, diethyl
acet an dom&P8niteeHiPre Ry FheTRane £RLAESR dicattde ?&P?%{l’sdsgPﬁcF'h% %ﬂﬁr al ani ne
derivativesuheee prepared, for 20 exanple, starting from ethyl
i soni triloeacetate and an appropriate ketone or al dehyde (see H. -J.
Pratorius, J. Flossdprf, M - Kula Chem Bgp. 108 (1975) 3079).
Boc- Cycl ooctyl gl yci net 'k nor bonyl g?F"y&,ne SI c], 25
Boc- adanant yl al ani Res ifpthyl C%ng ohe ?I‘:BI a1y ne and
Boc- (4- Me) cycl ohexyl gl were sy f via the correspond- ing ethyl
2-fornyl am noacryl g Meyer, Liebigs Ann. Chem -
(1977) BB74) starting frgmethyl isOcyanodce- tate wth the respective
carbonyl conpounds cycl oqgf anone, 2-n - or nanone, 1-fornyl adamant ane,
1-fornyl -1 -nethyl cycl ohexane, and 4-nethyl cyI&ﬁ‘?ohexanone by the foll ow ng
general nethods: 35 40

v VI

20 H,N HaN~__ HaN—_
16 17 J\ : 16
\;\( R XN R \/LN
NS ! = ! >~ I
X\l/N R16 R17 N R17
25 CN CN CN
VI VII IX
HoN H2N HaN ~
30
R16 _ R17 XN R16 _ N
| y | hS
xj/N R16 R17 N S R17
ENZ > ya, aN? > NH; HN 2 O NH,
35 X XTI XII
Rl
and A—B— NH— C—E XIII,
40 |
R2

where A, B, X, R!, R2, R13, R4, R15, R16 and R!7 have the stated
meaning, and E is

45



45 0050/ 4566 0/as6dner al method for synthesizing the ethyl

2-fornyl am noacrylates A solution of 100 mmol of ethyl isocyanoacetate in
50 M of THE 5 is added dropwi se to 100 mml of potassiumtert-butoxide in
150 M of THE at O to -10C. After 15 gyn, 100 mmol of the ap- propriate
carbonyl compound in 50 m of THE is added at the sane tenperature, the
reaction m xturewls

stripped of R
water, 100 ml o

slol\g,{y allo to_rjseto andth{aes nt is

BY eRdp ~®he resi due i sRm th 50 nl of
tic acid a H0O M of amd the proguctllis
extracted wkis The DCM pha\f is dri a@GMEm, an e vent is
stripped pff in a' rotary evaporator. The resul E'gng products are al nost
pure and ~can, ifYequired, be f &Pt her purified by colum chr bitat ography on

15 silica gel, (nobj|e phase: .ethyl/petrol eum et.her. m xtures). er

met hod for %8 SIB ut g rSEﬁgb‘#p{élé’cgtlg??ﬂr%’ FPRoACTAR aeeslﬁtyl x, RE 4R
2-f or nyl ani*¥3acay| Bg el TONPU0°FHIPTOLeEt RS £ -or nyl ani noacryl ates are
hydrogenated with Pd/C (10 %/ hydrogen in 200 ml of glacial acetic acid
until coro paetSt@Dat By caiihble. pddtectdval ysdupss folhenhé i prcgreetedf form he

acetic aci ¢ deStabrippethdoBbcagrédds.as possible in a rotary evap- orator,
and the residue is refluxed in 200 M of 50 % concen 25 trated hydrochloric

acid for 5 h. The hydrochlari¢c acid is .stripped off in a rotary

evapor at or ,Thgnﬂoi’ﬁg ;d?t(?dﬂ‘@ ff‘ge%ra}reed uggd é%(?%%?&é? g%%uccc_’emé) oblrnggsﬁraendand
washed seveérrgl veineRleikudldingrblockse LAY dF HISS RdRE FRSINS PAStERFYht |y -
col ored &7 yigsthdbgtoB®. 25. 0 g of cycl ooctyl gl yci ne hydrochl ori de were
obtained starting from18.9 g (150 nmol) of cycl ooctanone. 26.6 g of

2- nor bony! gy € ka8 dsiiclerayRERcohde syBfa Olkirei ned starting from16.5 g
(150 nmmol ) of 2-norbornanoné. 26.0 g of adamantyl al ani ne hydro- chloride

were obtained starting from19.7 g (120 mmol) of 35 1-fornyl adamant ane.
16.6 g of y-methylcycl ohexyl al ani ne hyBto- chloride were obtained starting
from12.4% g (100 nmol) of; 1-fornyl-I-nethyl cycl ohexane. 25.9 g of
4- et hyl cycl ohexyl gl ycime —h¢drocRiori @e—viere obt ai ned start¥INg from 16.8 g
(150 mmol) of 4-nethyl cycl ohexanone. 40 The am no acid hydrochl ori des were
converted by conventional pro- cesses B3ing di-tert-butyl dicarbonate in
wat er / di oxane into the
25 in which D has the abovementioned meaning, is novel and is valu-
able as constituent of serine protease inhibitors and in particu-

lar of thrombin inhibitors.

The compounds of the formula I may exist as such or in the form

30 of their salts with physiologically tolerated acids. Examples of
such acids are: hydrochloric acid, citric acid, tartaric acid,
lactic acid,'phosphoric acid, methanesulfonic acid, acetic acid,
formic acid, maleic acid, fumaric acid, succinic acid,
hydroxysuccinic acid, sulfuric acid, glutaric acid, aspartic

35 acid, pyruvic acid, benzoic acid, glucuronic acid, oxalic acid,
ascorbic acid and acetylglycine.

The novel compounds can be used for the therapy and prophylaxis
of thrombin-dependent thromboembolic events such as deep vein

40 thromboses, pulmonary embolisms, myocardial or cerebral infarcts
and unstable angina,'also for the therapy of disseminated
intravascular coagulation (DIC). They are furthermore suitable
for combination therapy with thrombolytics such as streptokinase,
urokinase, prourokinase, t-PA, APSAC and other plasminogen

45 activators for shortening the reperfusion time and prolonging the
reocclusion time.



-Boc- pr ot ecpedofaseeian each case and subsequently recrystallized from ethyl
acet at e/ hexane m xtures or purified by colum chroma 45 tography on silica
gel (nobil e phase: ethyl acetate/petroleum ether m xt ures). 0050/ 45644 67

‘N-tert-Butyl oxycar bonyl (D) -a-methyl -gycl ohexyl al anine 3.4 g (12.2 nmol)
of Boc-(D)- arret -OH were dro ented i 100, m__ at Cin
the presenf&PSf o'Fs% Ehfeerrlp% ﬁ‘g’ g et Jar e?e‘héje-'rtoéagﬁg or 24

h. Filtrat Fsﬂc%twﬂnr F‘EB ke gesteroshe %Weﬁ?r%%ﬂﬂef’éa Fﬁalzslsmtjﬂéﬂ
Boc- ( D) - a- ket trydryCleagdepladty NMRe( PVMBGRiG-onSof ntippapbint2ndyesd broad
signal, COpthlifleratioB of 2émddithl mB5cls,ceBds), the Irgvenibdh 4 treepar ati on
of Boc-1t aeém&ﬁdﬂdnabanw@lvuﬂ@hebﬁpﬁi at @Ret 0K @@ACENDAL Fhd fhedPlsi cal |y

act 'e\rfnecf gggaéél %%'9 B \ééinﬁf@%d %b@f&&%@@%ﬁﬁéﬁﬁmsl n
trimet hyl si Fly‘fhsl t|° 'O %—gg%?y%eﬁ%e%gxx?( 911 P%&rlrgf hyl si I 'yl al ani ne

20 5.67 g (21.2 nol) of N-(d| phenyl nmet hyl ene) gl yC| ne ethyl ester in 35 n
of THE wer Bheleprramdriguédr vedvandagpEis othat dheyf arpRisedef fegtinmiafger
condi ti a0sordd ddniniweretaoiled dropwi se at -70C 5.0 g (23.4 mol ) of
trinethylsilyl nethyl iodide in 10 mM of THF, and the reaction m xture was

al | oned tOfoéS en%}% L8c n\ébrt%ughé e:.rgl':—én%'il);legaﬁ he! a%mgn@gtered in a

N- (di pheny trinet ani ne vvas cl eaved
with 0.5 N°RE t fau??]her 1lér|¥|%art| teragl%é sutbcluftaﬁe Vdr'ochl ori de
was converﬂBHqu‘}?usﬂé{HCHBt%%‘f‘iﬁcP&ﬁrHﬁt &@r&PGrb'fmierﬁ]ﬂéft'h{]’g% %l Y3l-ani ne -

et hyl edSepdmamist@biont ean under tesavelrdeoWilthcveRRLS @Fs SREaYS cﬁhrtoelsb but yI
30 di car bonatenasuphalrigag8al -gpazteect ed conpound al nost quantitat- ively. The
et hyl ester was hydrol yzed with dilute sodi um hydrox- ide solution in

met hanol , Lhe § é'd@?eﬁ@étoﬁM%%epBQEc"EHﬂﬂibehhané“Jéﬂgﬁth¥gr€Kgﬂ oric acid,

d th i /et h
e rog RgFSenyrd e B 12 SRS it A
-12 (verdf Bpaado iafitdive Ergxgdieptoper (REFAIINGF, 2Bows 105280 3'"@%)

(d, 2H, CH2) adm@nmﬁaﬂa@ycho@r@mﬂtgllya%enm pREPRERIH ) egministration.
N-cycl opr opyligl geseneanebbygiest em, 2etchy4 dimgieadeted erapdceya|dpr @yl am ne
(simlar taepot form.

25 The novel compounds can be used in conventional solid or liquid
pharmaceutical forms, eg. as uncoated or (film-)coated tablets,
capsules, powders, granules, suppositories, solutions, ointments,
creams or sprays. These are produced in a conventional way. The
active ingredients can for this purpose be mixed with

30 conventional pharmaceutical auxiliaries such as tablet binders,
fillers, preservatives, tablet disintegrants, flow regulators ,
plasticizers, wetting agents, dispersants, emulsifiers, solvents,
release-slowing agents, antioxidants and/or propellant gases (cf.
H. Sucker et al.: Pharmazeutische Technologie, Thieme-Verlag,

35 Stuttgart, 1978). The administration forms obtained in this way
normally contain from 0.1 to 99 percent by weight of active
ingredient. :

Experimental part:
40
The compounds of the formula I can be prepared starting from the
N-terminally protected a-amino acids or o-hydroxy carboxylic
acids A-OH, the a-amino acid B-OH and the building block
HoN-C(R!R2)-E as shown in scheme 1 and 2. Classical methods of
45 protective group and coupling chemistry are used for this
purpose.



J:- W Skil epo¥omsead. Med. Chem 35 (1992) 641) and then
standard conditions into the Boc-protected form

converted under
then hydrolyzed with

MeOH 2N NaOH and finally acidified with 1IN 45 HCl1. 0050/ 45644 68

Boc- Suberyl gl yci ne was
met hod (O P. Goel  et_al
Adamant y| gITh& Fadieal S|
al . Zhu. Ote rRPPlIng

synt hesi zed in

Tet r ahedr o
RS0 2Bg ‘b PZQC
qf1$85) by,

ett.

sirrilar way to the literature

199
ALER AT A Yo PevREERcSY RERCEL

ngsééows PAQpr B-Of 3R Henf RSB eB by a

met hod si nmitcamgive AFBtN-6F(R'B? )\‘.El_.af©hgnfgl®tvaalle of tI& proftenti®d qriyg0) 270).
10 Prepar atfir@m af oBogrd -d ebhakityérf yvE AeoBofralr Takrahtswd.gl yci ne was

prepared starting from 1, 2-di hydr o- napht hal ene,

converted HB
(1994) 1582‘3 th@‘f‘ﬁ &
acet am domal onat e,
was converted
Anot her possi bl e L2 €pg
(Arch. Pharm 310, ¥(T97}
Boc- Cycl ol euci ne was pf
Chem 14 (1971) 904).
Boc-1- (D, L) Tic- OH

and

Ve

4

Chem 36 (1993) 314). FEreparation of B

(1 nmmol ) was hydr ogenat

l-tetra- |yl
m de was then
the a- ani no aci

iration is descr
7 T09%. 20HPTep:
epared by the. m
5 Preparation of

ed in 12 m of
har Eiltrati

brom de (simlar to J.

which was initially

Med. Chem 37
reacted with diethyl

d obtained after hydrolytic cleavage

under sthandard conditioBs into the Boc-protected form

bed
AT at |

E. Reimann and D. Voss
of Boc-cycl ol euci ne

o

bt hod of E. C. Jorgensen (J. Med.
Boc-1-(D,L)-Tic-OH
e @’ R T. Shuman et al. (J. Med.

bc- (D, L) - Dch- OH 30 Boc- (D, L) - Dpa- OH
VeOH together with catalytic anounts-
NallF:| renoval of the sol vent under

of 5 % RB A1203 upder_j
reduced pressure resul
Preparati on of 4-isoprq(
cycl ohexyl gl yci ne_ These

ted in the prod
pyl cycl ohexyl gl
b am no acids we

ict in quantitative yield. 35
cine and 3, 3-di net hyl -

4-i sopro- pylcyclghexyl
[ sic] WI%J] et hyl isonit

Ketone [sic|] a
ril eacetate by

W

e pr ared hy.reacting the ketones
hd . 3, a"_nceilhél ¢vcl Bhexyl ket one
h net hod of H.-J. Prato

NH — C(R!R2)—D

NH — C(R!R2) —D

25

Scheme II [sic]

A B
30
W —— OH H,NC(R1R2)— E
W —— NH — C(R!R2)— E
35
1} —— OH H —— NH — C(R!R2)— E
W NH — C(R!R2)— E
40 :
W NH — C(R1R2)—D
45 H NH — C(R!R2)— D




40 ri us, Joosbmsdonf and M Kula (Chem Ber. 108 (19..) 3079).
Boc- (D, L) (3,4,5- (MO 3) Phe- OH was prepared by al kylation of benzophenone
i mne glycine et hyl ester with trinet hoxybenzyl chl oride, followed by

introduction of the Boc prot ectl ve gr 45 and ester hydr ol ysi s.
0050/ 45644 69 Preparati o ohept I nmet hyl
met hanesul YomEt & lf9°§§ P@eﬁ cf’?g qué%ﬁ”& ﬁqo gg? ‘ﬁ'n uLpgnd

met hanesul fBF§Fexanlyr Pag, oxuhg) B“iie | WeedetBybt i’r’érhy\?m tﬁeﬂt'Qb'ﬁ-Yd'f or
benzophenohenzydne gl ycine ethyl ester (18.47 nmml), 8.9 g of dry, finely
powder ed potassium car- bonate (64.65 nmmol) and 1 g of tetrabutyl ammoni um
brom de g3rRE0tequite@0c8hipPingdirkad€edidndl khe UbSRiendAohBET fe 3RS cAENDS-

phere for 40 N, %&93&8&&@%&99@9&& p%%ew% fdddy gegrgféarﬁgdt B&e

filtrat t el
hydr of ysed T8Th SanRe IR ORF RYREiNE: GheREsAT Y Cap By Badanagyy.

stirring ab- Fao%»szfys"?%he ﬁf@crtéﬁ‘ét?f)r}’es&‘}lldeu?i”b‘i\t‘%&sq di o e?F’eFri-d’nt'hen
benzophenofer ivgereVerag ciieidelibesghyl994cet ate in the acid range, and
subsequent|ly H-D, L- Chea- CEt was 15 extracted with DCMin the al kali ne range
(pH = 9), Bps J&&Qllveugt&fpsv\@&edélﬁﬁinﬁ%a GBoRE S iWRask) fied eorand

evapor at edqpkA) E By%£§%ﬁRR%@EQGe ?Qéﬂﬁl ave ‘eBiminkted B theory. The
55

conversion, t o ea- OH ﬁ? ache a convfent| onal 20 way via

Boc- D, L- ChE RUS ST SEHefit - € SbF&par ati on of
(tetrahydr SUEnyﬂlc)nag}llfréFﬁet‘T‘%chPleﬁf ‘5“'("21 I-'T‘Qf*r é‘l‘ly‘i‘ﬂ o’dfP&ﬁE%? RIS AT 25 90
g (0. 7745nbh)digfxanef/wahgt ¢ dt-Baltydr epier aner eleaitkd wdtbpTFi se to a
solution of 84.6 g (0.813 nol) of sodiumbisulfite in 250 mM of water. The

m xture wag-tdenindil dirgl Wddica08 (tee af3 ghdawgl agRdinétodi¥ea B8P0 g of
amroni um C@é&’@é'@ﬂ% griggtgt 490 9 af -8 Ei@_%lllﬂ Syan de were added. The

reaction mxture Irred at 50C for. 5 and at RT overni ght.. For

wor kup, the ethanol was stripped_off under reduced pres- sure. The pr oduct
was depd8i bERRqYt Fedferhs o(fse@of“o?lae"ses igtredycad by stepdazficuPitdasdi on of

t he aqueouseattismswiorhegeerificlapdencrgantiiongei d. 141 g of the hydantoin
were obtained. (b) (4-Tetrahydropyranyl)glycine 40 10 g (54.3 mmol) of the
hydantOIn PRE Pl iR nab v e 1 1leqt €8n be prepared from a nitrile
functionality by several methods:
25
One method is classical Pinner synthesis (R. Boder, D.G. Neilson
Chem. Rev. 61 (1961) 179) or a modified Pinner synthesis which
passes through imino thioester salts as intermediate (H. Vieweg
et al. Pharmazie 39 (1984), 226). Catalytic hydrogenation of
30 N-hydroxyamidines, which are obtainable by addition of
hydroxylamine onto the cyano group, with Raney nickel or Pd/C in
alcoholic solvents likewise results in amidines (B.J. Broughton
et al. J.Med.Chem. 18 (1975), 1117) and is particularly valuable
for the synthesis of pharmaceutically active compounds.
35
The reactions were checked by TLC, normally using the following
mobile phases:

A. DCM/MeOH 95:5
40 B. DCM/MeOH | 9:1

C. DCM/MeOH ' 8:2

D. DCM/MeOH/50% HOAc 40:10:5

E. DCM/MeOH/50% HOAc 35:15:5

45



wth 25.7 go68¥ase6anol ) of barium hydroxide in 130 ml of water under

aut ogenous pressure in an autoclave at 165C for 5 h. The resulting
suspensi on was neutralized with dry ice at 50C. After cooling to 20C, the
m xture was acidified with 45 conc. sgfuric acid, and the bariumsulfate
preci pitate was fiIt%r.ed off. The a ueougTosoI u{)ion was neutrgli ed with
armo 0050/ #8842 SAPATATICHRLY S UMB SPEAE I RPY 1 MEPEEPOTr 955§ of
(4-te- traHGBE GIRRAENHLPHE yRR - MiEPeIBbt Ui if@d the c§povementioned mobile

Boc- (4- Tet phayels opyranyl )glycine 5 3.20 g (20.1 mml) of
(4-tetrahydropyranyl)glycine were Boc- protected with 4.39 g (20.1 nmol) of
gi ét ert ]; Buwbepéfdarp?@-senﬁﬁﬁc %ﬁrﬁQBM@FJé@ESPEﬁ%SR}t( \gﬁ/g@ger e; ul t ed Imn

.8 go - (4 r p g : : in pp
12.5 (br oaggéjfél}lﬁﬁrslfszg%%—ﬁ/{@%&& %%&1 'NH), 3.9-3.7 (3H, CH and 1H from
each of 2CH2), 3.3-3.1 (2H, 1H fromeach of 2CH2), 1.85 (m 1H, ,
1.5-1.2 (1§PF %ﬂﬂﬁ?%ﬁﬁchﬁﬁ?uq§§ can be prepared by the following methods:
N-tert-Butyl oxycarbonyl - (D, L)-(4-tetrahydropyranyl)al ani ne
4- Br onoiret Aywidd nedniergpyt aphssibiicht wes ipr epaitabby ireatei hijfterature
4- hydr oxy mephyt e tdediaydl ORYd Apelceec Dby ifshedd s38£ 4dRinoMachaBBr 8, surdg

diethyl 2CEhaflEPT 8a8lEaed %(v?'tgaesgyig;em)ﬁeuﬂé&%w t,hvuzmln%oﬂﬁ'&i/?ﬁt ver e
converted into |et‘1 cet am do(4-tetrahydropyra- nylnethyl)mal onate, and
the esterslan®®9%e ‘4CelyI SGFoup were then hydrol yzed, with sinultaneous
decar boxyl ation, with 6N HCL and glacial acetic acid at 100C to give
(4-tetr dbyBrepyentiyl psednbrecunspdsovererieneophendlre igHingoagebip agdd

prot ect ed wthil sedied ,gHoephyly sreftantéasalonane ahd cemiyle | iterature. The
crude prodyginasi lakeRadp.in ethyl acetate, extracted with 0.5N NaCH, the
aqueous phase was acidi- fied with 1IN HCL, and the product was extracted
with DCM After 30 drying oyer. Ng2S f.he solvent was conpletely stripped
of f. Pure VRETRYR -g(}lYICéPSX§% rWI”gc%f{V%i-‘_'FétV%ﬂ?(ﬂ’r&ﬁ)ﬁrgﬁyl%%ﬁ ani ne was
obt ai ne@9 exRNRFE( HVBOLdBY Tomh eﬁbbé:150‘112.%165?%*5&F%ia@ﬁa?? RPTrAROEAfFe 7. 10
35 (d, 1H, kdlkhne POB1Arhyded) (sed 8O- m Prforiksf r dmBlasisdor£2 MOHR. udaps),
3.20 (m 2&hedH dgramieachiofs)y? 36H2)groups), 1.75 - 1.0

Boc-Cyclooctylglycine, Boc-2-norbonylglycine [sic],

25 Boc-adamantylalanine, Boc-y-methylcyclohexylalanine and
Boc-(4-Me)cyclohexylglycine were synthesized via the correspond-
ing ethyl 2-formylaminoacrylates (U. Schollkopf and R. Meyer,
Liebigs Ann. Chem. (1977) 1174) starting from ethyl isocyanoace-
tate with the respective carbonyl compounds cyclooctanone, 2-nor-

30 bornanone, l-formyladamantane, l-formyl-l-methylcyclohexane, and
4-methylcyclohexanone by the following general methods:

35

40

45



(16H, 3 x ©6bBo/@8eand Boc). Hydroxyacetic acid derivatives were prepared
either by nmethods 40 simlar to that of S. Bajusz (WD 93/18060) or
starting from corresponding nmethyl acetate derivatives by a-hydroxylation
using Davis' reagent (F.A Davis, L. Vi shwakarma, J.M Billners

J.Org. Chem 49 (1984) 3241). 45 The C(R R2)-D building blocks were
prepared in the foll ow ng y: 0050/ 45644 71 1. Preparation of

3- (6- cyanofpresty imerhed: fox aﬂ)yrsth@eley%dafm eshyl ZAgaydaninaagrylgte? nol )
of TFAA dissolved in 20 ml of DCM were added dropwi se to a solution of 8.8
g (0.07 noh) sefutibn @fCyanannlc @fykethy L alxalcyandafethte dh T&EANL ro2@@rn of
DCM at BT;angdyddie dfoplite ¥&sidoneRoStes r;faiafsgaurz tertlbatbgsadug, after

renmoval of %Qengg\g% dh§tiltl_dat |1(an1:vva,_§%égrs§%3¥§9 1’boanﬂ191”6 a@fL toluene

tiee
gﬂg themm gfﬁ?ﬁl% °a§§f’ﬁ¥ £GP °I'-'\"'i'do€7’ér'rhq El'ﬁ‘t '?'ﬂlg}‘ r’es‘adi.*t%ld ﬂEA{i re added

pour ed i nt 5SMPRFAHULGH AL cFe2ftd OPSMEXERER (18 SIBYLY A1 1t°iwﬁ'€stw H?eettﬁ’eﬁ'.r
After dryi rgdwilien SEREQM isnkrigppedabiHfin lae robbveravapedetor edifeedesi-
pressurap Bud s aiixepelliem 50 nlr pEt ’hser crmionall anchasrrie wsed amd hout

further p%bthi?aéﬂ %Mi Bnd Pend'§rodh88CEd Ukt rdBtéd)widH( @cma@m mcwl yl am ne

The conpoung ed o$§% §O?'%§Q§¥ﬁg égh nhsogtg § 91 of
t d, t ( t h gd
portions. araeaiaeiﬁp%%%% fa a;w%}pi’roﬁal ) oé%%a@%. Af ter

renoval of ceRe hInASRLIBY. Q*P%tﬁqthFFolh““tfH@dr BY| SR e ST PRREPFIAPIYNOR00
of ethen5 shéipa exdlpi(mabétie tphigseengkthybipdtrodrimectiveyr fiikteres) of f with
suction, and the filtrate was 30 adjusted to pH 2 with ethereal

hydr ochi o ggn@fi fl-neth8d ?Bﬁcérﬁntoata@gd hygliQeih 8F i gles WAS rtihg effsh G Wi th
suction, ﬁgf(;z vgo yﬁg@ﬂo%{}g’ gested successively with toluene and hot

| sopropanofa roc e vvere i solated, nelting point. 253-256C

(deconposi tion). 35 2. Prepar ation of 5-anm_nonet hyI 2- cyanop%/rl m di ne:
20 100 mmol of ethyl 2-formylaminoacrylates are hydrogenated with

Pd/C (10 %)/hydrogen in 200 ml of glacial acetic acid until con-
version is complete. The catalyst is then filtered off, the
acetic acid is stripped off as far as possible in a rotary evap-
orator, and the residue is refluxed in 200 ml of 50 % concen-

25 trated hydrochloric acid for 5 h. The hydrochloric acid is
stripped off in a rotary evaporator, and the product is dried at
50°C under reduced pressure and washed several times with ether.
The hydrochlorides result as slightly colored crystals.

30 25.0 g of cyclooctylglycine hydrochloride were obtained starting
from 18.9 g (150 mmol) of cyclooctanone. 26.6 g of 2-norbonylgly-
cine [sic] hydrochloride were obtained starting from 16.5 g
(150 mmol) of 2-norbornanone, 26.0 g of adamantylalanine hydro-
chloride were obtained starting from 19.7 g (120 mmol) of

35 1-formyladamantane. 16.6 g of y-methylcyclohexylalanine hydro-
chloride were obtained starting from 12.6 g (100 mmol) of
1-formyl-l-methylcyclohexane. 25.9 g of 4-methylcyclohexylglycine
hydrochloride were obtained starting from 16.8 g (150 mmol) of
4-methylcyclohexanone.

40
The amino acid hydroéhlorides were converted by conventional pro-
cesses using di-tert-butyl dicarbonate in water/dioxane into the
Boc—protected form in each case and subsequently recrystallized
from ethyl acetate/hexane mixtures or purified by column chroma-

45 tography on silica gel (mobile phase: ethyl acetate/petroleum
ether mixtures).



(a) 2-Thi opesbykss4aydr oxycar bonyl pyrimdine [sic] 40 1 Eq. of

2- et hyl t hi o- 5- hydr oxycar bonyl pyri m di ne [sic] were dissolved in di oxane
and, after addition of 2 eq. of 2N Li C]—I stirred overnight. The sol vent
was then renoved under reduced pressge, and the residue was dissolved in

EtOH After addition_of a hi tr|c anount thereal HCl, the
sol uti on wAs® %ﬁ%l%tg\}ﬁﬁ%?%fs%%’yﬁ (gge T‘??‘:l%fw 853 F er whi ch was
still present was renoved by azeotropic dry| ng with t ol uene once. (b)

2- Thi onet h} 4 59 hiddr-@x ymel hyefH\BRocmi( ) me-fedihy ]l -Phe 0k wecedhpdrederadednin. (a)
was reducedobd onl her adecghat 30/c annetidiqdedkbnéel of M5wemg 6t @ls RhOog. Synt h.
Col | . Vok. AIV% unadb) 10 ¥ & APdeodehBtlE f&mﬂ 'Flléﬁatﬂéh(éad strlpplng—

2- Thi omet hyl ¢ omhféogsabxwé;agmkeelw Cel Ul t)0g ﬁéeescrlhgagaabove

converted |nto the am ne an I sol ated as oc or e as

15 Yield: 30% FAB-MS é

N- Boc- 5- ant FroR HPMSO=at énéf‘h?ﬂ”b)yrl% dvery [‘%’i%’]d signal, COOH); 1.7-0.8

5- Ami nonet k95 -2+ thiddnméshyBeyr.i hi-@0nés {M8)J] hydrochloride 20 was protected
with a Boc group under standard conditions (see M Bodanszky, A. Bodanszky

"The Pract pggpfatlept bdeposyititRehgisidndiagdihéon, Springer Verlag
Hei del ber g, 1994) Yield: 73% FAB-M5 (M) = 255 25 (e)

N- Boc- 5- a orret sulfony ri.mdi qg.

N Boo- & antRoRteRA=52PR (e Rpeasy baV, 1L, gﬁﬁ%]lfmsc%ilx&saﬂw&; 8o
acetic aci aca%b% Pyol- aigmanmy ghimicy 46@39P3hod % PEAgER) FIRaM CsEBTMY -
added drlépfwgla.Nﬂfdl@heeﬁlwm&egedmlmlrt&]@tpyéc%ﬁtsﬁm apds tcongihatlsilyhe
reacti on feXhyl eosddeconcentrated to one third of the volune and poured
into water. The preci pitated solid was filtered off and dried in a

desi ccat or ovgl[ Q@gggggﬁ%%ﬁq_tt%gg&ey]l glgl?gﬂo{g FAB- M5 (M+) = 283 35 (f)

N-Boc5amno rim

N- Boc- 5- am norret hyI 2 met hyl sul f onyl pyr.i m di ne
20 5.67 g (21.2 mol) of N-(diphenylmethylene)glycine ethyl ester in

35 ml of THF were deprotonated with a THF solution of LDA under
standard conditions. To this were added dropwise at -70°C 5.0 g
(23.4 mmol) of trimethylsilyl methyl iodide in 10 ml of THF, and
the reaction mixture was allowed to rise slowly to RT. Workup re-
25 sulted in 7.2 g of N—-(diphenylmethylene)trimethylsilylalanine
ethyl ester, which was cleaved with 0.5 N HC1l without further
purification. The resulfing hydrochloride was converted with
NaHCO; solution into 3.4 g of trimethylsilylalanine ethyl ester
and converted under conventional conditions with di-tert-butyl
30 dicarbonate into the Boc-protected compound almost quantitat-
ively. The ethyl ester was hydrolyzed with dilute sodium hydrox-
ide solution in methanol, the resulting salt was protonated with
dilute hydrochloric acid, and the product was extracted with
ethyl acetate/ether 1:1. 4.0 g of Boc-trimethylsilylalanine were
35 obtained.

lH-NMR (DMSO-d®, & in ppm): ~12 (very broad signal, COOH); 7.00
(d,1H,NH), 1.35 (s,9H,3 CH;3), 0.95 (d,2H,CH;).

40 Boc-N-Cyclopropylglycine was prepared from N-cyclopropylglycine
ethyl ester, ethyl bromoacetate and cyclopropylamine (similar to
J.W. Skiles et al., J. Med. Chem. 35 (1992) 641) and then
converted under standard conditions into the Boc-protected form,
then hydrolyzed with MeOH/2N NaOH and finally acidified with 1N

45 HC1.



was di ssol oosoasgda and i ntroduced into a ref |ux 40 apparatus. After
addition of 2 eq. of KCN and catalytic anounts of 18-crown-6, the reaction
m xture was stirred at 60C for 4 h. The suspension was then concentrated
and poured into 200 m of water. Thegprecipitated solid was filtered off’

W th suctlon and di ssqlved in et aceta e. 45 The, sol uti s washed
wi th wat er B9fa EB‘?W]E& FREcras sstﬁ/"&f‘faﬁnze ik 5?1{9139% c?rya?(gdx\ﬁ% a rotary

evapor at or 1itRrsberes meEbedmbd hi/ GP-eéyaho?)]yf iTetarRedyRns Itﬁ—‘stéd a8 ek
0050/ 45644 983) . product without further purification in the next reaction.
Yield: 46% (g) 5-Am nonethyl-2-cyanopyri m dine hydrochloride 5 1 Eg. of

N- Boc- 5- asmAaefasﬁbyigl%rc%aneauramdilb@e weﬁarémwo@u@eﬂeﬂﬂudoo@l XN AlL-RT
and, after lea{,_lgf othu dbgga CJZIQ g/[ 5(5)1_1 2ed at RT for 3 h. After
L

conver si on of the precurs was ‘compl check: nobile phase 10 A),
the reaction m xture was concentrated and poured into  ether. The

preci pi t at 8956 +BP \eREoF-OHt e FThefized R MEAROR HimH 1aTs§8| that iaf MeoH
and pour edJi-#tb- eEtherg etThé. ptHAKG-Chan- £33 t(dP988) 0210 t h suction and dried
under hiogh vacuumto afford 89% of the theoretical yield of 15

5-am nomet |‘1b)fle Br SY 5D R uaabdw&wad&a?m@pidﬁe FAB- M5 (M*) = 134 3.

SN 7o I“O%&QBéL é‘%?z%ﬁ*. r. EJ%@%%Q"?@%Q%’?'S‘“ P

Zﬁ)t |tr ?lh e added
over the c83P fitt &3° t 1g¥ ‘Um)eﬁeﬁ Y1} uﬂ%n é
after the addi PF%‘hl,det Hélﬁ'il}f‘ﬁr"é’ Was MgBur SFondd £18%4) o8 |)ce7"\‘426?r°‘ '
wher eupdid aridel vais prheni peeated witd dasthrhmoetapadem@bnateyi andfihe er
funnel andowashed dcaidebitadhedthfteirhhypateryticTbeeyvadd walfs tbaverwsiict was
363 g (88 YhdetHsMRAEPEIRai Sions iBRB) £hé BbctProlédted -fBrtddanddher 7. 5

(dd, 1H); otlgji(ﬂ) ﬁé’% ﬁ(ali}lat?oé”lé‘%e‘éc?%@d ! rﬁzoﬂbhﬂéx{n‘a a0 p120o s Of

3-nitro-4- pen ed in 1. of Et OH and.
hydr ogenat ‘;L'P b%g’er}%g "RT in the presence of 7 g of Pd/C

(10 % . % ter renpval of the catalyst on Celite, the solvent was stripped
of f to resireppnaiory off Boc-cycloleucine '

Boc-Cycloleucine was prepared by the method of E.C. Jorgensen
(J. Med. Chem. 14 (1971) 904).

25 Preparation of Boc-1-(D,L)-Tic-OH
Boc-1-(D,L)Tic-0OH was prepared by a method of R. T. Shuman et al.
(J. Med. Chem. 36 (1993) 314).

Preparation of Boc-(D,L)-Dch-OH

30 Boc-(D,L)-Dpa-OH (1 mmol) was hydrogenated in 12 ml of MeOH
together with catalytic amounts of 5 % Rh/Al,03 under 5 bar.
Filtration and removal of the solvent under reduced pressure
resulted in the product in quantitative yield.

35 Preparation of 4-isopropylcyclohexylglycine and 3,3-dimethyl-
cyclohexylglycine
These amino acids were prepared by reacting the ketones 4-isopro-
pylcyclohexyl ketone [sic] and 3,3-dimethylcyclohexyl ketone
[sic] with ethyl isonitrileacetate by a method of H.-J. Prato-

40 rius, J. Flossdorf and M. Kula (Chem. Ber. 108 (19..) 3079).

Boc-(D,L)-(3,4,5-(Me0)3)Phe-OH was prepared by alkylation of

benzophenone imine glycine ethyl ester with trimethoxybenzyl

chloride, followed by introduction of the Boc protective group
45 and ester hydrolysis.



pure produgphso94s¥use 1H NVR (DMSO-d6; S in ppm: 7.1 (dd, 1H); 35 6.90 (d,
1H); 6.85 (dd, 1H); 5.35 (s, 2H, NH); 2.15 (s, 3H) (c)

3- Hydr oxy-4- et hyl benzonitrile: A solution of 49.2 g (0.72 nol) of NaNQ2 in
217 mM of water was added dropw se oygr the course of 30 min to 85 g 40
(0.72 nmol) of 3-ami no-4-neth Ibenzom rilein 1.8 1 of 6N HC1 at 0-5C. The
mi xtur e waBrEPRFALHAY PEGPRE - I5EPPBTO% further 30 nmin and then at the

boiling point for 1 h. After the sol- ution had cooled it was possible to
extract the.prodciicywilbhepeyimdthydenatwaresglipnape t (1% 39t mmobhermraleat e wit h
i ce-col d 5pafdéd N cibEoRepreARtREASE MRS reliRanéwi lfdnyedchbopided weklh 6N
Eﬁéngrdvé?ge?%mta tto%%h@i(td}ﬂﬁ'l Qd9 t@f Q:Ieliﬁélo ﬂ@g&i’é leﬁ% gryéfit Yen9 % Ehe
[ s

oH); 7.25 g rbeq_Z ww frln a éc& 60 Eﬁé}u& %gr
3- Met hoxy- OP@Y*F\ e S2oRmet a0 % ?5° ‘ﬁ:rff“ nlu  brom
3- hydr oxy- 43needl) Ban28nri rof €y §§6F‘9’é‘é’-r111ﬁ BBd‘ﬁ‘f ¥ ipRFtuede atdesd
dr opwi se tpharsu@:p:erl@l bn e (pothssvhmofartipidagadwd® thenoff ibhverediraf fi,he
M xtur e 10agh&t f1T0xhtelbi| evdpdratelieto HEryaeakyt and tiRs cabhaer pastiuctheas10. 6
\T/a . g ?i rlzermlnédpatt diEt hrb éiwmez@qﬁile%fdaapm&@ocrawlhh@cm XJ.nlO tu(rjleth

our an e

pr oduct vvag e&lfracte%&a ﬂﬁﬁﬁeyé ?@ W?ﬁgtg %dri r)lk%t rb&@ e so t had
been st 11 pBEGCBI12E CHAUCHH AL 158G AN LTRNARG E (v E8 yTAPEESE, Yook & éY?sg %
of the predatateime tht afHéEanpa NRd (Tieeguestiy Hihb-Chea—qQf was) -
7.02 (s,151kktr&ct3s With3pfM ih Xhe( glk8H)ne (reaphge (pH = 9), and the sol-
4- Br onomet Qykos-we e ybesvenindgneeiud sul fateOadd ndlgpodhted in a rotary
3- met hoxy- ng? L hvidienzepi il g were §H S oFOLNESK dy n 210 m of

1f2 di thI oroet hane, brom nation was'car- 20 ried out at 82C in the presence
of catalytic anmobunts of AIBNwith 1 1 of NBS in po
t he courgeTB‘F CQNYRLe{Rn 5P RS Sgﬁ?t&'b%‘\?éspggﬁ%llé’té “PRE® J)é{'{?:lgnjvagver '
stirred 28 w82V i rBog—Pubt Bhea-RE 2/ rARAAGUPEREVETST SFFREPREMEPLYAES -f ol | owed by
renmoval of precipitated succinimde, and the 25 solvent was stripped off.
The produckrepatftited ofbesé eiethyaserh by BnojIRicsnef [piecur sor, al so traces of
the correspondi ng benzal bromde. 1HNVR (DVMBO-d6 ; S in ppm: 7.60 (dd,
1H); (a) 5-(4-Tetrahydropyranyl)hydantoin
25
90 g (0.774 mol) of 4-formyltetrahydropyran were added drop-
wise to a solution of 84.6 g (0.813 mol) of sodium bisulfite
in 250 ml of water. The mixture was then diluted with 500 ml
of ethanol and, at 20°C, 300 g of ammonium carbonate and
30 100 g of potassium cyanide were added. The reaction mixture
was stirred at 50°C for 5 h and at RT overnight.

For workup, the ethanol was stripped off under reduced pres-
sure. The product was deposited in the form of colorless

35 crystals after acidification of the aqueous phase with conc.
hydrochloric acid. 141 g of the hydantoin were obtained.

(b) (4-Tetrahydropyranyl)glycine

40 10 g (54.3 mmol) of the hydantoin prepared above were heated
with 25.7 g (81.5 mmol) of barium hydroxide in 130 ml of
water under autogenous pressure in an autoclave at 165°C for
5 h. The resulting suspension was neutralized with dry ice at
50°C. After cooling to 20°C, the mixture was acidified with

45 conc. sulfuric acid, and the barium sulfate precipitate was
filtered off. The aqueous solution was neutralized with ammo-



7. 50 (d, lops0744664@dd, 1H); 4.68 (s, 2H); 3.96 (s, 3H) 30 (f)
4- Pht hal i m donet hyl - 3- met hoxybenzonitrile: 24.4 g (108 nol) of
4- br onorret hyl - 3- met hoxybenzonitrile dis- solved in 125 mM of DW and 20.0 ¢
of potassium phthallmde vvere stirregdgat RT for 24 h and then at 50C for 1

h. The m xture, was i nto ter wher eupon, the praduct _precjpi 35
Ut ed as sol | anidgand duzg by SEand g cHietalIRgRL 568, B 0 be [}

(DVMSO-d6 ; b |ﬁrﬁb¥ﬁropﬂr9n¢' gmmewsr?dﬂ’btm)ned 7.35-7.25 (m 2H); 7.78
(s, 2H); 3.92 (s, 3H (9) 4-Am nonet hyl - 3- et hoxybenzonitrile: 40 10.6 n
of hydrazi pe) hpdeat £-mrahgddeplytanyd} g2ygine/r3 mmol )  of

4- pht hal igm donet hyl - 3- net hoxybenzonitrile dissolved in 290 n1 of THF, and

the m xture wag shigr qtm}gg ;o(;f %q Qetr;ﬂ%}o&gge&} Jltr Epg %Cadded

dropwi se and, after” 1 The

SO wa
resi due was 45PFRKEFH Wlﬁth% x(;é?a&t Slv?n \/Re“'f)H 9- 10
With 2N NaOH aRateR¥ aactceavamwrtaé'wprscesij (kP BEstifed fnnoau%tg
obt ai ned. 1H NREct OVB@td@hydgopyramyd) 9lyc B8 (dd, 0050/ 45644 75 1H): 7. 40
(dd, 1HEp 7.371K-HMRLHDMSB-85 ©sin3bhm) 3.70 (s, 2H); 2.5-1.6 (NH2). 4.
Preparation of _4rAamng newshays At h@nyb@mml t7rbbe(d m,0&), 3.9-3.7 (3H,

3- Et hoxy- 4- et pyl henzgni &Hn' Eadd) &t 0ER, Tl )-8 ) rom ea

4- et hyl - 3- hyd Z tlhﬂgo o? I{TaH in 100
m of DMF and %?Q‘\éﬁ ’13 gghy’f‘atﬁ'ﬁm%h? g %53/% RI%t hz% ?q‘b’f I odoet hane.
8.8 g of product were obtained. 1H NVR (DVMBO-d6, S in m: 7.4 - 7.25 '
(3H), 4150N{gerHhutylpxgoaylonydH)D, &)364'(ttetr3hb'd4®§(r1§)nyl)alanine

4- Br onoret hyl - 3- et hoxybenzonitril e Preparation took place as in Exanple
3.(e) withyNBSmcktdtNYRt e { PMR SRy ren| Wrm waé- pfefaddd by- Badtlidg 7. 40
(1H), 4.65, gﬁ? {SeyreEhy1fe @Par( ’ro \]% 6& 9§"92 () 430) with PBr

4- A th £h Ayt t i
Cho St ane. BRSSO BCBbAB dpe Loga upaﬁ%vm%é's réé?ﬁ%%? OOW nd to

gi ve t he&Ohyar ey I"i?rriedé%Y%’EﬁRdc ig§ocEakhy ﬁFF?F"rﬂRiﬂafFﬁéanPrYéérrrent

nylmethyl)malonate, and the esters and the acetyl group were then
hydrolyzed, with simultaneous decarboxylation, with 6N HC1l and
glacial acetic acid at 100°C to give (4-tetrahydropyranyl)alanine
hydrochloride.
25
The amino group was protected with a Boc group by a process known
from the literature. The crude product was taken up in ethyl
acetate, extracted with 0.5N NaOH, the aqueous phase was acidi-
fied with 1N HC1l, and the product was extracted with DCM. After
30 drying over Na;SO4, the solvent was completely stripped off. Pure
N-tert-butyloxycarbonyl-(D,L)-(4-tetrahydropyranyl)alanine was
obtained.

1H-NMR (DMSO-d6é, & in ppm): - 12.5 (broad signal, 1H, COOH), 7.10

35 (d, 1H, NH), 3.95 (m, 1H), 3.80 (m, 2H, 1H from each of 2 CH,
groups), 3.20 (m, 2H, 1H from each of 2 CHz groups), 1.75 - 1.0
(16H, 3 x CH;, CH and Boc).

Hydroxyacetic acid derivatives were prepared either by methods

40 similar to that of S. Bajusz (WO 93/18060) or starting from
corresponding methyl.acetate derivatives by a-hydroxylation using
Davis'’ reagent (F.A. Davis, L.C. Vishwakarma, J.M. Billmers
J.Org.Chem. 49 (1984) 3241). '

45 The H,N-C(RIR?2)-D’ building blocks were prepared in the following
way:



wWth HCl aposo/Bsdaqd e 3.(g). Starting from10 g of pre- cursor (a), 5.1 g
of the product were obtained. 1H NVMR (DMSO-d6, 6 in ppm: 8.5 (broad
signal, NH3), 30 7.65 - 7.45 (3H), 4.18 (g, 2H), 4.05 (s, 2H), 1.38 (t,
3H). 5. Preparation of 4 am nonet hyl - ? pbenzyl oxybenzonitrile: 35 (a)

3- Benzyl ox dro enzonitri

4-formyl -3 %hyﬁf ¥$Qg aé‘&)ﬁéc‘if?’nla"g&ﬁem (1982) 1836) were

O benzyl at ed W|th 1 eq. each of benzyl brom de and K2CO3 and, after

wor kup, redaded-WbtGyar IeBEAYL 243 i of MeOH/ THF 2:3 at -10Cto 0'C to
give the alcohol. 22.4 g were obtained. The product could be crystallized

f rom DCMspet r ol1qum thoero7 ¥ NG (q@ﬁ@ldhssgivecﬁﬂnnzppm of7ma& @éf& 7.40 -
7.3 (5H), 7. ZQxd('h]-.' &%e( Jc!;')a ?yﬂéleﬁ o£H .8 61:,-0% .85 (1H,

O'm%l§ béth Egn; gﬁy Y?’h >pdﬁ§§¥3é Qlﬁt“ .or? %%644 270?’ hﬁﬁn%#? 9 g

(24 mol ) of CBF4REn%I“‘B theymixbureniis) then ppnis, e\ﬁh BR 0y ddGederHd%orti ons
over the cour@eétef BemaMal. ofhthe @t byndiskilhat igasvas | diss@lyedRiM S for 20
h. The pooduct mdasupelréf itedubye caidirsd elr offeiM50,gnaphyg ((mhi7l eophase:

t-butyl methyl nghhesddet.robeym it @erd: dddedt Gndl ¥RE GniGtludengds 1H NWR
(DMBO-d6, S in %g}edzﬁ? - ozeggé,ﬁﬁ) 5.30 (s, 2H), 4.70 (s. 2H 10 (c)
e

4- Am noret hyl - enzyl oxybenzoni t Synt he5| s took place via the stage of
t he correspondl ng phthalimde as in Exanple 3.(f). The hydrazi ne_cl eavage

15 was carri ed T8t T@3CHPIERANPIES 3*6(59)?0“#1%% Jf’?"é’e 38R AL Has'afEnerBied at pH
9-10 frd t he emscrpaated savedadectimgadwith- ethen dAfaRY dagingk Wikbt BekF%om t he
aqueous sol uti andwrétoval ledr thé HsdivientDivbdedredticed ppegsure,68.8 g.@6 (8H),

5.20 (s, 20 2Kki118wBh (crys?hls £émaited ébaqaé}esweal withdde GurPhéparation
of 4-am nonet h%hr?fi@&'&%"%ﬂ”%é'ﬁ&t r(eg):tf‘orl odo- 4- et hyl benzonitrile

20 (b) 3-(6-Cyano)picolylamine

The compound obtained in (a) was dissolved in 45 ml of THF
and 1.2 ml of water and, while stirring, 11.2 g of
triphenylphosphine were added in portions. The reaction

25 mixture was left to stand at RT overnight.

After removal of the solvent by distillation, the residue was
taken up in 100 ml of ether, the precipitated triphenyl [sic]
oxide was filtered off with suction, and the filtrate was

30 adjusted to pH 2 with ethereal hydrochloric acid. The
precipitated hydrochloride was filtered off with suction,
washed with ether and digested successively with toluene and
hot isopropanol. 4.7 g of hydrochloride were isolated,
melting point 253-256°C (decomposition).

35
2. Preparation of 5-aminomethyl-2-cyanopyrimidine:
(a) 2-Thiomethyl-5-hydroxycarbonylpyrimidine [sic]
40 : 1 Eq. of 2-methylthio-5-hydroxycarbonylpyrimidine [sic]

were dissolved in dioxane and, after addition of 2 eq. of
2N LiOH, stirred overnight. The solvent was then removed
under reduced pressure, and the residue was dissolved in
EtOH. After addition of a stoichiometric amount of

45 ethereal HCl, the solution was again evaporated to



25 25.3 g (O@shyas#4d4 of 3- am no-4-net hyl benzonitrile hy- drochloride
(Exanple 3.(b)) were converted in a Sandneyer reaction into 22.1 g of
product. 1H NWVR (DMSO-d6, S in ppm: 8.30 (1H), 7.78 (1H), 30 7.50 (1H),
2.45 (3H) (b) 4-Brononethyl -3-i odobenggnitrile Preparation took place as in
Example 3.(e) with NBS., 35 1H N Q- d6g, .51 ; 3 e 89
(1H). 7.77 (1H), EF?@??gﬁ%@’%%%aﬁeﬁﬁl?}ﬁﬁ%s%or%eh’g%n‘??‘éﬁj‘ﬁ% bf
hydrochl ori de 40 1222°FTPREE SR VHE £UPEABNAIR/I - 3- 1 odobenzonitrile in
200 M of MeOH/ THF 1:1 were slowy added dropwi se to 200 m of conc.

ammoni a sol ut i ab/) M2 { s tirydi-6¢hyit dxymdtBy 1 pydimislimel {anedusl y passi ng NH3
into thegeaction mxture. The tenperature was nai ntai ned at 50C. After 45

4 h, the solvent wageShEi®RQhba ﬁ'i‘dz.téf&% REQUMCH L RS tol BKEh 1ML DEM
dried and precipitat egtgvléh fe%lh 1
|

regl HCI. 6 of
4- ani nonet hyl - 3- i o§oRERZONi TT.i° %'hg?%rsoﬁgogi%&ﬁrg??yngﬂro(r"?l & Waré
obt ai ned. 1H NMR (BWBo- a#?) g %4 Bg 9%8.8 (broad signal, NH3), 8.43 (1H),
7.98 (1H), 7.70 (1HPB-YS1G4°02H) 1567. Preparation of
4- am none hyl - 2- met hoxybenzonitrile: (a) 2-Methoxy-4-nethyl benzonitrile
10.7 g (78.6 mel)) 20frhdometipl-SabintybrdtdghypgeinddimeS.(si@jPerkin | (1980)
1862) were nethylated with 5.8 mM of Mel in the presence of 13 g of K2CO3

in 40 mM of DMF. T re- tion _[iXx e Qured, i. Lce-water, and the
oduct (11 g e’ Eep Pl aTShS Gl RoROUHECh (LS LRE MG apT

into the nitrile bySRAEEPARP BYAFPSRLIeden3E fesamsibsd@#RRE?s (1978) 11.

1H NVR (XIVBO- d6, 8Yiiglepn0%.7 F&8-Y8, (MH) = ¥595 (s, 1H), 6.90 (d, 1H), 3.90
(s, 3H), 2.40 (s, 3H) (b) 4-Brononethyl-2-nethoxybenzonitrile 20 4.6 g
(31.3 nmmol ) of (4net-Byk=2-dmkidvmey RenzpNiHibomeehyBsr ind@Re Npé ey Wi th 34. 7
mol of N-bronpbsuccinimde in the presence of catal ytic amounts of

aZObISISObUtyromtr‘:’)'—kueninomethyl-Z-thiomethylpyrimidine [sic]l hydrochloride

20 was protected with a Boc group under standard conditions
(see M. Bodanszky, A. Bodanszky “The Practice of Peptide
Synthesis”, 2nd edition, Springer Verlag Heidelbergq,
1994). Yield: 73%. FAB-MS (M%) = 255

25 (e) N-Boc-5-aminomethyl-2-methylsulfonylpyrimidine

1 Eq. of N-Boc-5-aminomethyl-2-thiomethylpyrimidine [sic]
was introduced into acetic acid at 70-80°C. Then 2.5 eq.
of H,0, (50% strength) were slowly added dropwise. After

30 conversion of the precursor was complete, the reaction
mixture was concentrated to one third of the volume and
poured into water. The precipitated solid was filtered
off and dried in a desiccator over phosphorus pentoxide.
Yield: 37%. FAB-MS (M*) = 283

35
(f) N-Boc-5-aminomethyl-2-cyanopyrimidine
1 Eq. of N-Boc-5-aminomethyl-2-methylsulfonylpyrimidine
was dissolved in DMF and introduced into a reflux
40 apparatus. After addition of 2 eq. of KCN and catalytic

amounts of 18-crown—-6, the reaction mixture was stirred
at 60°C for 4 h. The suspension was then concentrated and
poured into 200 ml of water. The precipitated solid was
filtered off with suction and dissolved in ethyl acetate.
45 The solution was washed with water and saturated NaCl
solution, dried and evaporated in a rotary evaporator.
N-Boc-5-aminomethyl-2-cyanopyrimidine was used as crude



in 60 m ofooboy4asedd or oet hane under reflux. 2.5 g of the 25 product were
obt ai ned. 1H NWVR (DMSO-d6, 8 in ppm: 7.75 (d, 1H), 7.35 (s, broad, 1H),
7.15 (d, broad, 1H), 4.73 (s, 2H), 3.95 (s, 3H (c)

4- Ami nonet hyl - 2- met hoxybenzonitrile g9 2 5 g of the bromde (b) were

I ntroduced into 10 ed ind n opwW se
addition of 38 nml B 5Pd383c“lyet%utnl af% i?§§$ long %%hlge’ggl \F/)ent was
stripped off, the pr8gtEP" wasteldkef®tp in DCI\/I and 35 washed with water, and
the organic phase was dried over Na2SO4. The product was precipitated as
hydrochl ori de (w)t I5-anheoeethyHCR -c§hdR iDREDe dgyd:®chioppdg: 8.6 (broad
signal, M), 7.79 (1H), 7.55 (1H), 7.20 (1H), 4.10 (s, 2H), 3.93 (s, 3H

40 8. Preparation qf g éeaﬂk ﬂ@%fchxl-aﬁlxb&ﬁwﬁwxyb ytrrlh\hame (v#Hs

2- Benzyl oxy- 4- hydroxyé ? é/lc;)en omt(r”lh_!me 453741 neé q(4 a)id? &, Lgmol ar
BBr3 solution in rowlset05 ’a( T4 J)

2- et hoxy- 4- met hyl ﬁéﬁféﬂ?f‘?%é?‘éxa e RTnf‘%) bgg%mﬁr’fgon

DCM at 0C, and t he ofi ¥harRrSRTSOL| VRS WP Gef 6FLq %ec&ndmalm'\er Hh@seq
further @™ days. Tha)mi xhereeawsioponirturd nag ¢Ondérstinagedt Andrpmited into
solution, and the 2thgdloxye pret@bhyhbenzeniitr whe fWlteaxtir act egith th DCIVl
The fornyl 5 group g\asiggneisdiedditom $&if iMEMBYE NP W uR¥4t Decdrrithed .

Li ebi gs Ann. Chem @f%@&%%é@ﬁ&%& o}%ra%Lh 25 01 ol g%ybﬁaze% agke

was converted into gnzonl ri e as in

met h
Exanpl e 5.(a). 10 (gphs? ﬁ?h“ﬁ'bﬁé’tﬁ % )r{FF
mol ) ofl% he benzyI5-&mébﬁl®¢tt(Yd-)-2w€Vén‘éEimﬁéYlﬁéﬂe fb)sdrl%’hEﬁ?ﬁhﬁ‘Fe 5. (b) vmth
CBr4 and PPh3 intoras2Mg ofit) 2 ba#szyl oxy-4- brononet hyl benzonitrile. The
benzyl am ne 15 was synthesized as in Exanple 3.(f) and 3.(g) via the stage

of the phthal i fp'éfggakgtﬂw%&a%ms@éawrg Ja@mascydemmmzﬂ@trl le. 9.

Prepar ati on of m nonet hyl - 2- chl or obénzonitril

20 (a) 3-Nitro—4-methylbenzonitrile
399 g (2.56 mol) of p—toluonitrile were added over the course
of 90 minutes to 1 1 of fuming nitric acid at -10°C. 1 h
after the addition, the mixture was poured onto 2.5 1 of
ice/H;0, whereupon a solid precipitated and was removed on a

25 suction filter funnel and washed to neutral pH with water.
The yield of the product was 363 g (88 %). lH-NMR (CDCl3; O
in ppm): 8.3 (d, 1H); 7.8 (dd, 1H); 7.5 (dd, 1H); 2.7 (s, 3H)

(b) 3-Amino-4-methylbenzonitrile:
30 120 g of 3-nitro-4-methylbenzonitrile were suspended in 1.2 1
' of EtOH and hydrogenated with 50 1 of hydrogen at RT in the
presence of 7 g of Pd/C (10 %). After removal of the catalyst
on Celite, the solvent was stripped off to result in 95 g of
pure product (97 %). !H-NMR (DMSO-dé; & in ppm): 7.1 (dd, 1lH);
35 6.90 (4, 1H); 6.85 (dd, 1H); 5.35 (s, 2H, NHy); 2.15 (s, 3H)

(c) 3-Hydroxy—-4-methylbenzonitrile:

A solution of 49.2 g (0.72 mol) of NaNO; in 217 ml of water
was added dropwise over the course of 30 min to 85 g

40 (0.72 mol) of 3-amino-4-methylbenzonitrile in 1.8 1 of 6N HCl
at 0-5°C. The mixture was then stirred at 0-5°C for a further
30 min and then at the boiling point for 1 h. After the sol-
ution had cooled it was possible to extract the product with
ethyl acetate and, from this, the phenolate with ice-cold 5N

45 NaOH. The aqueous phase was then acidified to pH 3 with 6N
HC1l and the product was extracted with ethyl acetate. 41 g
(43 %) of the phenol were obtained. !H-NMR (DMSO-d®é; & in



11.75 g (7@08Boymasknaof 4-nethyl-2-nitroaniline underwent a Sandneyer
reaction in a conventional process by diazotization and substitution with
NaCN and CuSO4 to give 9.6 g of crude 4-nethyl-2-nitrobenzonitrile. 25
1H- NVR (DMSO-d6, 6 in ppn): 8.25 (1H)5,48.05 (1H), 7.80 (1H), 2.50 (3H The

nitro group was hydro nated as in Exa (h),_and t
2-am no- 4-met h PIBX tt‘FI' ORks S&BJ ég%)edm[)o g 13nb‘?’hé%$aﬁdfrevg’ reaction
to give 2-chl 0%14 Moh)flsbe?l‘ib nitrile. The subsequent reactions to give
4- br ononet hyl - 2-chl orobenzonitrile, 2-chloro-4-phthalim donethyl benzo-
nitrile angafi pakhéthckya-neoryIndnzdnibl Orebenzonitrile took place as in
gxa”pLeSS3 ge)l53g({g 13Ngo3) (i@ 339 d%Qﬁ f%iHE%P ﬁbéﬁbéﬂltrlle dzssol%%d .

car boxamni do- 3- p 0 nmol) o

35 P3¢ WY |2ThR i ]addgg é{{jéélﬁl% !; i% 91% e‘iﬁfggg bt

5- cyanopyri din car o am e e wer e
suspended in lglg]a T}ll : WMa §E Y&l ?/ssslrtffadconc

HC1, 21,4 g of u’iB”%%"c rfé‘ﬁﬁf‘ﬁr e"ﬁé‘ll%l%&jd’é‘ﬁ aﬁﬂeﬁiﬂfr oé"@ﬁati%rﬁ\ﬁé}s carried
out in a shakéh-Vegwdl) of meuml dodedatware fagded Argpwdisgpt ake: tixs nfdxt,
t heory: 182. 3 1l}urdheasprsadueeéd dits KT ¥es | sh.ClThéusbhgtictb walepbytedgiartat i on

E?:&gctl he catal ysi-whangednir om ?fr@)ﬂu&@ @Qé%ftiﬁéf}ea%tm @Qh)er/é-ihgyl
u re S
Ldet %\@@ ~S3t Af{‘rﬁzd etrh \égﬁg ?ﬁ\dybe&ﬁ fed Bﬁ%

material. The cat suc

o) S th 5
e T hostediae betd LT ¢ et 204 o0 4 8“@ SE a0y
with the addi tPE‘Pfi‘tﬁt Sraenktaiitedet h%rPBfR <13|9€1m5st1nr eemuué Rad Mpr BF1 y
refl uxed5i n abdud2 460 H)of 3.%edd, aHder2 cdol(smg3Bhd stirring in an ice
bath for about 10 30 mnutes, filtered off with suction and washed w th

met hyl  t-lbgjyh- @,}J},@;met?,§lg3(ﬂ@ch'§,x egio,dittm(;[@@chl oride were isolated as
white crys- tah? 27 l%'@gmg rEf % Jﬁé@ iﬁéézonltrlle were dis-
3- Phenyl - (D)-Iaci ro |E§ %y 3;{\ ce at e ,(, 3 _
3. Phenyl ([»-—Iﬁ% g% ﬁ&l? 1 i?ﬁ%d @? Q? ane, romlnatlo was car
out at in the présence of catalytic amounts of AIBN
with 19.1 g (0.11 mol) of NBS in portions over the course of
1 h and, after the addition was complete, the mixture was
stirred at 82°C for a further 30 min. Addition of n-heptane
was followed by removal of precipitated succinimide, and the
25 solvent was stripped off. The product contained, besides
small amounts of precursor, also traces of the corresponding
benzal bromide. lH-NMR (DMSO-d®é ; & in ppm): 7.60 (dd, 1H);
7.50 (d, 1H); 7.40 (dd, 1H); 4.68 (s, 2H); 3.9€ (s, 3H)

30 (f) 4-Phthalimidomethyl-3-methoxybenzonitrile:
24.4 g (108 mol) of 4-bromomethyl-3-methoxybenzonitrile dis-
solved in 125 ml of DMF and 20.0 g of potassium phthalimide
were stirred at RT for 24 h and then at 50°C for 1 h. The
mixture was poured into water, whereupon the product precipi-

35 tated as solid. 21.5 g (68 %) of the product were obtained.
1H-NMR (DMSO-d® ; & in ppm): 7.9 (m, 4H); 7.5 (d, 1lH);
7.35-7.25 (m, 2H); 7.78 (s, 2H); 3.92 (s, 3H)

(g) 4-Aminomethyl-3-methoxybenzonitrile:

40 10.6 ml of hydrazine hydrate were added to 21.2 g (73 mmol)
of 4-phthalimidomethyl-3-methoxybenzonitrile dissolved in
290 ml of THF, and the mixture was stirred at RT for 20 h.
Then 180 ml of 2N HCl were added dropwise and, after 1.5 h,
the solvent was completely stripped off. The residue was

45 taken up in MTBE, extracted with 1N HCl, adjusted to pH 9-10
with 2N NaOH and extracted with DCM. 8.0 g (68 %) of the
product were obtained. lH-NMR (DMSO-d® ; & in ppm): 7.55 (dd,



20 5.5 g (HYosb/avyes of O tetrahydropyranyl - 3- phenyl - (D)-lactic acid (WO
93/ 18060) were dissolved in 30 Ml of DW, and 5.4 g (20.4 mmol),

N- ( p- cyanobenzyl ) prolinam de, 3.3 g (20.4 mmol) of N hydroxybenzotri azol e,
3.0 g of DIPEA and 4.33 g 25 (20.6 mp ) of dicycl ohexyl carbodii m de were
successively added, The mixture was sStirred at RT for_48 h. _The

precipi tated urddiwhsdi(ddsr ¢8) off- 4 t(ﬁ1 sﬁ'éf‘l ot 82ndSt e 1 I?e7°s(()FVe%H)\/\/as
substantially rPefove® UHBer reduced pressure, 50 ml of water were added to
the residue, and extraction was 30 carried out with ethyl acetate. After
washi ng w tsh walrepaaati ol\NaCaBam Ohaiid thy 1aRde thiosybgnagri t NAESO4, t he et hyl
acetate was distilled off, and the remaining oily residue was di ssol ved

i n nmet hanol dj;u Lo ' -tol.uenesul fonic acid. This

sol ution was Igiﬁﬁl ? itcﬁg}ﬁ% 4%&#‘5&{%&#%‘} g met hanol 35 was then
distilled off, the residue was taken up in ethyl acetate, and the sol ution
was washed with watt@r9 67%Wlangf hd e thile 3 kY I AryPeRAPIER: Sl werendeThe
resi due obt ai ned afptrekonaed ng tbvérediaz80ONainidn r Kfowd| o6f DMhearsblthent by
distillatod on was pthiylatsd yh eakusiyqdn erighoyI Ao l( efuesdoetrinky| ene 40

chl ori de/ acet one/ mgt.hago(l,f L) were DHtaQhedhite crystals were obtained,
and these nelted at 10 after crystal li- zation from an et her/hexane

m xture. (b) 3-Phen g\ct ro d enzyl de acetate: 45
0050/ 45644 80 37 %‘&(“5%058 bf}/o 2’ burrdI am& %-M B £ ?g]t i1 efne were
di ssolved in 3G-8f 6%/ p3i-dilnd? (sta»t ted with H2S at 0C and left to stand
at RT ové& night. A TLC check (CH2C12/ MeCH, 9/1) showed that conversion to

the thioam de wa3 @oBpbedmetHydl-3Setbatyidn@Bnithflegyri di ne was substantially
renmoved by - di stillation under reduced pressure, and the residue was taken

up in 250 m e h [N [-en tric
agl e e rSgF}(%tiao% E%Brﬁ Eﬂg'cé"’aa%, ?‘Lﬂ rgkill?a ?ﬁé éuff? %ﬁas ﬂﬁ*h»ﬁi
di stillation rdSHF? e‘yj"l 5 2“35’%“)01 -28 éﬁ%’r’pﬂoag fh'ilb'arﬁ 38 (*ﬂé t‘h‘lsor’am de
was di s¥f ved (8488 Df20adar of®t) mrdd 35alter3Bladdition of 4 m of mnethyl
iodide, left to stand at RT for 6 h. The solvent was stripped off and then

t he anor phous (c) 4-Aminomethyl-3-ethoxybenzonitrile hydrochloride

Synthesis took place via the stage of the corresponding
25 phthalimide as in Example 3.(f) and to give the hydroch-

loride product by cleavage with hydrazine and treatmernt

with HCl as in Example 3.(g). Starting from 10 g of pre-

cursor (a), 5.1 g of the product were obtained.

1H-NMR (DMSO-d6, & in ppm): 8.5 (broad signal, NH3*),

30 7.65 - 7.45 (3H), 4.18 (gq, 2H), 4.05 (s, 2H), 1.38 (t,
3H).
5. Preparation of 4-aminomethyl-3-benzyloxybenzonitrile:
35 (a) 3-Benzyloxy-4-hydroxymethylbenzonitrile

33.1 g of 4-formyl-3-hydroxybenzonitrile (Liebigs Ann.
Chem. (1982) 1836) were O-benzylated with 1 eq. each of
benzyl bromide and K;CO3 and, after workup, reduced with
40 NaBH; in 100 ml of MeOH/THF 2:3 at -10°C to 0°C to give
the alcohol. 22.4 g were obtained. The product could be
crystallized from DCM/petroleum ether.
1H-NMR (CDCl [sic]), & in ppm): 7.48 (1lH), 7.40 - 7.3
(5H), 7.20 (1H), 7.08 (1H), 5.05 (s, 2H), 4.75 (s, 2H),
45 2.85 (1H, OH)

(b) 3-Benzyloxy-4-bromomethylbenzonitrile:



15 residue ogxp/atggased With dry ether and subsequently dried. The nethyl
S- et hyl t hi oi m date hydroi odi de was di ssolved in 50 m of ethanol, 15 ml
of 10 % strength ammoni um acetate solution were added and the m xture was
heated at 60C for 3 h. For isolation, ghe solvent was stripped off, the

residue 20 was dissolved in 1Q0 ? CH2C t he insol ubl e onstltuents
were filtered off éng ghet? e G@&l‘ﬂ‘%caﬁghﬁ Je #NGEEVen FRGEASHE WP h an

et hyl acetat e/ di et Bpl 4@t fTRF uvEth ehrdv 6d (24 HEnqlipgfi €Bes add| AbBed

t herein. The remai nkAgmmeXecf PBU} devhdcht wae aided wasporsisolsyesdernthe
acetone/ water (3/2koapse 25t Gonweht eThd He@cthén mhii:udeekas estiyired bBART
acetate Iison eXCha%ﬁrz@'}@ Sﬂ'xQS gyed Xva@ubhﬂﬁﬂecplb Cabyihh JHQmaLagr aphy

(el uent: nethyl ene _chl Ry ano/brﬁte EHQ# %%%%Men&-:[hgrl acs;lﬂc]/ep %ro e40/ 10/1.5).

The pure fractions Ihere’ fYeeze- gent " 1.1 g of
white powder remai f&8S 3%) el & g 95Tt °PS3ineq87C, FAB-MS: 394 (M).

Exanpl e 2 (D)-2- q/éﬂowP&wDMﬁDh%'r &(}&CEP’M’pﬂoWione(B ~ i (@) 5330 (s,

pi col yl am de: 35 (&) ¢D} -0 @Qpcl dRexyl - 2- hydr oxyacet yl prol i ne

(6-cyan@p- 3-picolyl- amde: 2.25 g of isobutyl chloroformte were added

dropuise to a_ (49 S0hHAdHE:y143dnendyiduiiBhiof e Arket r ahydr opyranyl - (D) -
2-cycl ohexyl - 2- hydroxyacetylprollne ( /18060) and 1.6 g of

N-rrethylrmrphollneln 25 m C After 10 min, a solution of
2.2 g (13 nmol) of 53" ’5‘/%#1‘05 &0 5%%?%th fhegiél‘?(ﬁ Q& ﬁS}‘ar%%"rﬁe&rPPaél’('?/\o

95/35309) in 20 m PhEh@migied a&SlITOE’FﬂmR}F eHPDI12 Thedhgdsazing clep¥ads| ani ne
wer e addéd 0050/ 45044 Sdrrigroputsas anmdExahple ehctd)onThe xfrree andiget has
stirred for 1 h, duehérgtediathplihe-1ememnatte einiasalliyoptoded ayffoch-

Addi tion of 150 m 19fsla@t£{d was Loltaued '?Yoxﬁxér{@%hh%ﬁeé’oﬁxtﬁ'b%' witfres
with ethyl acetate ggl/t e ethyl acetate phase was washed with water, 5 %
0

strengt h NaHCO3 an§ str engtp ci,tric. acid solutions and dried over

Na2SO4, and the et RYTVMB dOMEPEdad dPsPPT ed -6PF - it r8Har nP ntf disiry
resi due dflas di ssoP¥ed I rBhdSharBl, ) dsPetbxerdpignatt et ol uenesul 10
fonic acid and left to stand at RT for 6 h.

6. Preparation of 4-aminomethyl-3-iodobenzonitrile:

(a) 3-Iodo-4-methylbenzonitrile
25
25.3 g (0.15 mol) of 3-amino-4-methylbenzonitrile hy-
drochloride (Example 3.(b)) were converted in a Sandmeyer
reaction into 22.1 g of product.
1H-NMR (DMSO-d6, § in ppm): 8.30 (1H), 7.78 (1H),
30 7.50 (1H), 2.45 (3H)

(b) 4-Bromomethyl-3-iodobenzonitrile

Preparation took place as in Example 3.(e) with NBS.
35 lH-NMR (DMSO-d6é, & in ppm): 8.38 (1H), 7.89 (1lH), 7.77 (1lH),
4.78 (2H)

(c) 4-Aminomethyl-3-iodobenzonitrile hydrochloride

40 12.1 g (37.6 mmol) of 4-bromomethyl—-3-iodobenzonitrile in
200 ml of MeOH/THF 1:1 were slowly added dropwise to
200 ml of conc. ammonia solution/MeOH (saturated with
NH3) 1:1, simultaneously passing NH3; into the reaction
mixture. The temperature was maintained at 50°C. After

45 4 h, the solvent was stripped off, and the product was
taken up in DCM, dried and precipitated with ethereal
HCl. 8.6 g of 4-aminomethyl-3-iodobenzonitrile hydro-



‘The resi dueosbveseaanoval of the nethanol by distillation was taken up in
et hyl acetate, washed with water, 5 %strength citric acid and NaHCC3
solution and dried over Na2SO4. The 15 resi due obtai ned after renoval of
the solvent by distillation was pur| ed by col umm chromat ogr aphy (el uent:
met hyl ene chl ori d%gceﬁgle/ rret /5/ 2) 3.0 g (62 %of theory) of
whi t e anor phous ed=AB- VB MrH+) : 371 20 (b

(D) - 2- Cycl ohexyl - 2%%%%@ oian%P"()e‘ & d(‘h’éﬁads“ﬁflébty‘]' i de
acetate: The conpo8néB wadi)pr ép&ﬁeﬁlfb)s i7R7Exehpl.e 41 18r 68HR. 55 g of

(D) - 2-cycl ohexyl - 2- hydr oxyacet yl proli ne (6-cyano)-3-picolyl- 25 am de
acetate. 50799 fr&badddiod 6¥CholPnEme2h Py GretdefyBéS2dH i@lHine ;[ Si C]

(6-am di no) - 3- pi col yl am de hydroacet ate was obtained as a white anor phous

powder; FAB- 388 Exa
(D) - 2- Cycl ohexy%l\glz_‘%@%ltrlbWaéef“ %%enﬁgn(‘ﬁrhﬁ di no) benzyl ani de acet at e:
(a) (D)-2-Cycl ohexyl -2-hydroxyacetyl proline (p-cyano)benzylamde: 35 4.9 ¢
(20.4 nmmol ) of (D) 12-tyxl(d8eryimol x exfr 4hpetiphaadigldaidehyset i(§-8e$d (WO
93/ 1806Qp were di sBetkiad I 713080yl 1862 )DivEre atskhyi.aded ¢2¢h 4 .8m0l) oOfMel
N- ( p- cyanobenzyl )pmltmrpr@@enée%g 132Q- 4 "kgdo); Oh 4 mideexylenzeld irazol e,
3.0 g of DI PEA and h ar e 40

‘-mﬁ;ge nﬂxQ%Qe 0ok -8k gﬁ@&'gﬁ% X¥LE; ﬁ E#E‘ FE Y

e

|y added ¢
Srectpitated urea hAL T iy &Fsde’a*f’fa%%tdh%ﬁ%t%ﬁ Stk

precipitated urea
substanti al |y renoVeetethd@tor Ebe i rilesbyira methodnpinilafaiter that eltadded to
t he resil8ue, and efymiasion (W%8) clarri ed out with ethyl acetate. After

washing with watermNURAGDMEOKLE Solntpp) :andéedr yd ngHgver. da2GN 11he et hyl

acetate was distiflegd @ff ,1H§1nd31§‘09 (s8] NG, 4 (¥, regj due was di ssol ved
i n nmethanol and adjusted to pH 2 with p-tol uenesul fonic acid. 0050/ 45644 82

This solution I t to d 6 h.. The methanol was then
distilled off, Y\?ﬁe %rs‘?%%\skég %d?(eewoﬁfb'g?ﬂz%’flh%ﬂﬁ €acetate, and the solution:
was wask8d with water, 5 %strength citric acid and NaHCO3 sol ution. The
resi due obtai ned att®rg 33dryi mgobverf Mapsthy ardmeshoyebendoniteitelware by
distillation was pteninad@dbyitivl3mT ahodnat agibaphys (et ireintideneh hyhene
chl ori de/ acet one/ nptéedie, 04565t 2yt i amGufs W GeoBIPI U4 ronitrile

in 60 ml of 1,2-dichloroethane under reflux. 2.5 g of the

25 product were obtained.
lH-NMR (DMSO-dé, & in ppm): 7.75 (d, 1H), 7.35 (s, broad,
1H), 7.15 (d, broad, 1H), 4.73 (s, 2H), 3.95 (s, 3H)

(c) 4-Aminomethyl-2-methoxybenzonitrile
30
2.5 g of the bromide (b) were introduced into 10 ml of
MeOH, and NH3; was passed in during dropwise addition of
38 ml of conc. ammonia/MeOH 1:1. After 2 h, the solvent
was stripped off, the product was taken up in DCM and
35 washed with water, and the organic phase was dried over
Na,S04. The product was precipitated as hydrochloride
with ethereal HCI.
1H-NMR (DMSO-dé, & in ppm): 8.6 (broad signal, NH3*), 7.79
(1), 7.55 (1H), 7.20 (1H), 4.10 (s, 2H), 3.93 (s, 3H)

40
8. Preparation of 4-aminomethyl-2-benzyloxybenzonitrile:
(a) 2-Benzyloxy-4-hydroxymethylbenzonitrile
- 45 41 ml (41 mmol) of a 1 molar BBrj3 solution in DCM were

added dropwise to 5.5 g (37.4 mmol) of
2-methoxy—-4-methylbenzonitrile (Example 7(a)) in 100 ml



‘powder wer eosbyaseed; FAB-NVS (MrH+): 370. 10 (b)

(D) - 2- Cycl ohexyl - 2- hydr oxyacet yl prol i ne (p-am di no)- benzyl am de acet at e:
Ami dine formation took place as in Exanpl e I b. Freeze-drying 15 resulted
in white crystals of the acetate. 4 Ng point 216-218C, FAB- M5( MtH+):

387. Exanple 4 (D I rox et yl prol

(2- net ho>r<r5 4- am( dl) ﬂg) %@@%@% %ﬂd“ég’ t{,’?fa"lrgw\%ﬁ tb’f’%ﬁ%@& gscl%orExlarkr”pl e 3
by reacting (D)-2- E?‘EI%é’)?ylf°r2at%‘%rrté‘l‘?fd?oﬁ?if-‘aﬂﬂhﬁx?aﬁ%‘f’f% wASi onred

N- (4- cyano- 2- net hokgyto beh Ay sy pendtnarnnda ig \V€»DB/i’B308hd asher?i-hgdaaryphous
powder; 25 FAB- Vb4{htiylbenddditEXaTplae bxtracted with DCM. The formyl

(D) - 2- Cygl ohexyl - 25hyels Qs Shé!fé’@&i i fHoRet e GRIAPLY bt SuB Wy the method

(D25 eyl phext - "39{‘3‘?&% i}; { Aho VRN, 1082y 1835, 2 e £ Serpait e
2.0 M (16.2 mol )967* F¥ ‘Td’ﬁs%%ﬁ tea% efc% ge %olutuon

of 3.92 g (16.2 m"rb‘P’fYoq‘ h(YB)"%Y’B?/‘H}Y&PP@X‘?Pth“t]@c la&hffﬂr F&ﬁyl oX$Aacetic
acid and 2.26 m (16.2 nmol) of triethylamne in 25 m of toluene and 5 m
of DVF abil e ¢bpl tAgminvorettyand-beaidydbxgbetizomigriiae 30 min, a m xture of
40 2.5 g (16.2 mmol ) of nethyl azetidine 2 car boxyl ate hydrochl oride and

i xture was ZIT?He fotver (-2 A6 [i5e Te ﬁﬁ priratael o PR, Coitagy, e
Tha vs O Tt et wi R TRERERBYA S btk AREBACERY BPR) PERE N h2{ Sidlene. | Aft er
t he 45 conbi ned to?u‘é?szY&r?a‘é" ‘W%HYM§W%rPRGS The thedgyL AmLdGHSOAr 10
% strendbh Na2CC3 wael ssodihemiged ors de. Exalple ghd f)t Ard Jolasentianbke r enoved
by distillation andtide ofermenphchdin10456d44gB82 4shinghbheriyadedbészy] oi |
was hydrol yzed w t hogbdrgdniesizeurification. (b)

(D) - 2- Cycl ohexyl - 2-t etrahydr opyr anyl oxyacet yl azeti di ne-

9. Preparation of 4-aminomethyl-2-chlorobenzonitrile:

20
11.75 g (77.2 mmol) of 4-methyl-2-nitroaniline underwent a
Sandmeyer reaction in a conventional process by diazotization
and substitution with NaCN and CuSO4 to give 9.6 g of crude
4-methyl-2-nitrobenzonitrile.

25 1H~-NMR (DMSO-d%, & in ppm): 8.25 (1H), 8.05 (1H), 7.80 (1lH),
2.50 (3H) '

The nitro group was hydrogenated as in Example 3.(b), and the
resulting 2-amino-4-methylbenzonitrile was subjected to

30 another Sandmeyer reaction to give 2-chloro-4-methylbenzo-
nitrile. The subsequent reactions to give 4-bromomethyl-
2-chlorobenzonitrile, 2-chloro-4-phthalimidomethylbenzo-
nitrile and finally 4-aminomethyl-2-chlorobenzonitrile took
place as in Examples 3.(e), 3.(f) and 3.(g).

35

10. Preparation of 6-carboxamido-3- plcolylamlne [sic]

dihydrochloride:

67 g (0.46 mol) of 5-cyanopyridine-2-carboxamide (Chem. Ber.
40 117 (1984) 1259) were suspended in 1 1 aqueous methanol (1/1)

and 84.7 ml (1.9'equivs.) of conc. HC1l, 21,4 g of 10 %

strength Pd/C were added and hydrogenation was carried out in

a shaken vessel at room temperature for 5 h (H; uptake:

23.2 1; theory: 22.3 1). The product dissolves [sic] during
45 the hydrogenation (and the catalyst changed from gray to



‘5- 2- car boxploso/asieda The nethyl ester (stage a) was dissolved in 50 m of
THF, a solution of 5 g of LiOHin 50 mM of water was added, and the
mxture was stirred at RT overnight. After renoval of the THF 10 by
distillation, the agueous phase was ?dl fied wt h KHSO4 sol ution and

extracted sever times wth o t The |ned et etate
phases were vva?ﬁé‘akw K CHES 123*?8% § ]\6/1’ ﬁm tﬁ%\ﬁe%]&f%ip&n;?ed to
dryness. 4.1 gtr7ses,qf Stlaﬁéé)??)mﬁer\?dﬁllte crystal S Were i sol at ed; FAB- M5
(MtH+): 326. 15 (c) (D)-2-Cycl ohexyl -2-hydroxyacetyl azeti di ne-2-carboxylic
acid (p-cyanorhenzytalyisdewaB. 121tpreld dEf sapropyketby|@nd neshaddwitten 11 ni
(15 mml )5 of agtgfOQﬁR?QmBSEBEEHé%eaHBYQiéﬂﬁt&ﬁﬁo?ﬁ§ﬁdé¥ﬂ¥é&u§@huété§ll n
ethyl acetate) &Br&rﬂaqg?d deon %dhgtéoé%ﬂoet?ﬁgene Ong? elchgng%Z ol )
oc

of p- cyanobenzy anf ne ori

carboxylic acid isol ated in stage (b), in 70 mM of CH2CH2 at -5C. The

m xture was st TheeBo¥gr resfhdug) wass Hrdgihy THe WefpdRatRr® % Plecto 20C
The organi ¢ ph¥seHwasftemashedling tandystarring %hnsane age PNIHEOZ aheus %
strengthocit- BoCm8itkssolfiltensd offi edtbveuctNadSEdd anasimmpdtat seithyd dry-
ness. 30 The renBjyNG&tQiery residue was dissolved in nethanol, ad- justed
to pH 2 with p-tol uenesulfonic acid and left to stand at RT for 6 h. The

net hanol vvasthndl illed of d esi due ,wa en up.jn ethyl
oetate and wadhea ba+? araf dtnrochlBrife eter i Bo Tt e @tg YR b 7o~
sol utions. Thetpési dueltimdoppanhet 260f €r dryi ng over Na2SO4 and renoval of

the solwdnt Dby distillation was purified by colum chronmat ography (el u-
ent: met hykegagmptdlori de/ acet one/ met hanol 45/5/2. 3.7 g (82 % of white

anmor phous BapHehy We(TH -haet i ©ib1 iABT Yoark MilHE)) be 32y1 arfiQie( i
(D) - 2- Cycl ohexyl Y%E(r??/dr oxygc%%yllazeh di ne- ?téa?bggyalll ceaC| gtate

(p-am di no) benzyl am)glg aceg Am_di ne_for mag)& ook | ace as in Exanple
§‘ZE55>

| b. Freeze{@ yrngRePeEsuid) aFﬁy%PWﬁlf’S Bnof Hif of the acetate;
FAB- M. 2045 (M+H+) 374. 0050/ 45644 84 Exanple 6

(D, L)-2-(1, 2, 3545Tet (Zthyidmaoll ) nab itrelty aRydmathyeapated yphenydt-i(Rg-lactic
acid (WO 93/18060) were dissolved in 30 ml of DMF, and 5.4 g

(20.4 mmol), N-(p-cyanobenzyl)prolinamide, 3.3 g (20.4 mmol)
of N-hydroxybenzotriazole, 3.0 g of DIPEA and 4.33 g

25 (20.6 mmol) of dicyclohexylcarbodiimide were successively
added. The mixture was stirred at RT for 48 h. The
precipitated urea was filtered off with suction and then the
solvent was substantially removed under reduced pressure,
50 ml of water were added to the residue, and extraction was

30 carried out with ethyl acetate. After washing with water and
NaHCO3 solution and drying over Na;S0O4, the ethyl acetate was
distilled off, and the remaining oily residue was dissolved
in methanol and adjusted to pH 2 with p—toluenesulfonic acid.
This solution was left to stand at RT for 6 h. The methanol

35 was then distilled off, the residue was taken up in ethyl
acetate, and the solution was washed with water, 5 % strength
citric acid and NaHCO3 solution. The residue obtained after
drying over Na;SO; and removal of the solvent by distillation
was purified by column chromatography (eluent: methylene

40 chloride/acetone/methanol, 45/5/2). 2.5 g of white crystals
were obtained, and these melted at 108-110°C after crystalli-
zation from an ether/hexane mixture.

(b) 3-Phenyl-(D)-lactylproline (p-amidino)benzylamide acetate:
45



{6- am di no)gohaYasgad am de: 5 (a) Methyl

(1, 2,3,4-tetrahydro-1-naphthyl)glycolate: 4.12 g (20 mmol ) of

1,2, 3,4-tetrahydro-1-naphthyl glycolic acid (Chem Ber. 117 (1984) 332-325)
were dissolved in 30 M of dry net ha ﬁl 4 drops of conc. H2SO4 were added
and the 10 m xture was refluxed for The_net hanol ;was distilled out

under reduced prdsSuPk e R‘P°V8nﬂ°"ﬂﬂ?émfie§f‘€lu% WSt SRLACRHP FHPCCHPEL2 and
washed with NalkdssotveditirodOand ofhtryridane} satanatgH. with dSdayi OF andr
Na2SQ2 [sic] anefretovstamf athRT swinndightbya diist ichkaki 0CH,LlhéMe®H hydl/ 19st er
was obtai ned aghawd® €RUOIHdoRGErHidn itd quanthicdnive ¥helsomdildke. For

- Tet r ahdr opy ;@B ke (dn 2.t ol €18 AW Y Lupabliih)g! yeRlidy rgei d: 20 The
above nethyl e LEeL Yas, don under %cp e% ss {% gne & e stirring, 2
m (22 mmol) o *§i h rop hd" 0% m_PoF lfLrOe’%s r Shgt e snyéilrocf’%Forlc aci d
solution in et gk eac‘é? a‘t% S\R/ef“é ERR R 859\%%%‘3 arc; BpsRed it Ry POVR? ni ght
the mxture wa&s¥dpteerathniciiriet3dd sadcNeif@decintiorshdryinghanhHOO3 25
sol uti on and wakepvahtof theuspdventarhy dietsblatcivin wasulesdvied 2.Byg of

distill atd on atamBfphdie trEDadtigeWas di ssolved in 40 m of nethanol, 20 n
of 1IN Li CH sol ution were added, the m xture was left to stand at RT 30

S S MR SR S b SR S

to pH 3 with 1%@ Eﬁns‘bq Lft F‘&n°fvﬁ‘ﬁ‘i‘r\é’lc68fi?"ﬁ ]z%f&' E?t?’é%‘lde(?tsg‘%re tines
wi th CH2C12. Tlﬁeh CBhoi SRdTentp RS shaipRedsofErandyabRadthe tdmogphens dri ed
over 35 I8a2SO4 renddde stad |sedraed Riithlkieyoether esiddsebseguarddyt ddiedn

medi ately in theaenggthpl a3meth§)tNbdiGri@d@80nRinticalivk) pioldinaridea 40 25.3

g (0.15 mml) @f &C&%éneam PO RY @fl )layﬁlgemgtm aﬁw&iunprab@eaéév\o
95/ 35309) were

tlon 6 Pro-OH in
500 m of mch?quﬁl%?e“éerre Sfj gt é)v%éa 8 g‘ilrne((aa'aﬁ he dg tgg% % 75 nol )
of diisopropyl ét Ryl Foanmsadaiiorscthe s@1vARR W35 Sﬁ"lrlBPe% ‘5% '%tQFr Eﬁi}’t‘ﬁle
sol uti ore®f 45vwssopasepiusshiani 80 eﬁ*ﬂhﬁfr FHeCin shayinspladeecors el tudadd
drop- w se. Theemexfilteenmls oSfi anddHear tBe \CH ML wags whisthilibé ¢&f perature
rose to 20C. Tiegeksgodh Griphhase ¥awyWaskeedtsfdiethD04hé64MmiB&ure removed
the impurities soluble therein. The remaining mixed
iodide/acetate salt was dissolved in acetone/water (3/2) and
25 converted into the pure acetate using IRA acetate ion
exchanger and subsequently purified by column chromatography
(eluent: methylene chloride/methanol/50 % strength acetic
acid 40/10/1.5). The pure fractions were freeze-dried after
removal of the eluent. 1.1 g of white powder remained,

30 melting point 185 - 187°C, FAB-MS: 394 (M+).
Example 2
(D)~-2-Cyclohexyl-2-hydroxyacetylproline(6-amidino)-3-
picolylamide:
35
(a) (D)-2-Cyclohexyl-2- hydroxyacetylprollne (6-cyano)-3-picolyl-
amide:

2.25 g of isobutyl chloroformate were added dropwise to a

40 solution of 4.4 g (13 mmol) of O-tetrahydropyranyl-(D)-
2-cyclohexyl-2-hydroxyacetylproline (WO 93/18060) and 1.6 g
of N-methylmorpholine in 25 ml of DMF at —-15°C. After 10 min,
a solution of 2.2 g (13 mmol) of 2-cyano-5-(aminomethyl)-
pyridine hydrochloride (WO 95/35309) in 20 ml of DMF and

45 70 ml of CH,Cl; and 3.5 g of triethylamine were added



water, 5 %gygudadNaHCO3 and 5 % strength citric acid sol- utions, dried
over Na2SO4 and evaporated to dryness. 40 g (81 % of colorless oil
remained. 5 36 g (0.11 nol) were dissolved in 400 m of isopropanol and,
at RT, a solution of 20 g of HCL in 1§Q m of isopropanol was added. The

solutlon was heated at 50C for 5 h, dufing which a_white preci te
separated out &XQPYAFS; 2% &PechBRTHP “‘d&g’éu’f‘? a8 EBeDr I TS §8 fo’h’ and

washed unti| fdesipy weich M%?W%@t@rﬁs%?%p"aﬁﬂﬂ —3ACC f4NA ' Fy with

di i sopropyl ether. 19.8 g of hydrochloride were isolated, nelting point

226-2280C (decoppesibh 06y ;150L @1 &HAkakrMaekl BOL Vowest b?n@ith:aiﬁ:&thséﬁid '

ggl 12/n g C%ﬁv(e ?%eerghfﬁgﬂmmdse% ftabs%ec%tg aﬁﬁd CtHEEEhG ggpéete\dt@s hgsgxarmlg
ai ne

as o wii te amoriiote e B kN m”%&?g g mahohs R 2§ HREen i

(D, L)-2- (1,2, 3CATFEEr 2P SGLItAGRRL rieﬂy‘d‘f"(ﬁ( yae8P4 aﬁf’oFPﬁ ethyl

(4- ani di no) benWﬁ&ﬁF@lewaSH@S@éﬂrb@@l fvagh srmmnasoihy Befisiue Bapy

coupling O-tetrilspolP&d in methanol, adjusted to pH 2 with p-toluenesul-

dropyranpd - (1, 208ié- 4€id almadnest - eapidangl hpret i fanieda. hydrochl o- ride (WD
95/ 35309), subsequent eI i m nation of prot ective groups and conversion to

the anidine. Thg Acelahe vas LN LIS JOUE Ohe hettflinb? APOSANIS ROUHE ATt er

freeze-drying;

(D) - 2- Oycl ohexyk Enaﬂ%t’o‘k ¥ty PET A tee (’ng‘?n‘dﬁtﬁ‘o)”aﬁerplioﬁ VIEZRPEER (a)

(D) - 2- Cycl ohexy‘-‘ll-tzlac@?%ﬁ(;ﬁa@ei“?ﬂﬁ‘?nlﬁoﬁét%@ Arshdried peen WaxS84 fikede: 3.7
g (10 mxd ) of reBlide colotainedy bfRehydmorated | freolsodgent by distillation

(6 cyano) - 3- pi Gy pafi fifed $5€ cbXamp| chromat 6gravBpaeatent) ,methydege (15 rmDI)

of triethylam ra%mwdépacr&oqfe/m@ﬁamr%é@/ﬁis ssploved (68 ﬁ%ﬂﬂth%rw

and, while cool wn1%e g‘rh%]re@}out 1250 J:)weqfeéggia{;ecﬁngxgr Mge l‘)ﬁﬁ-{* d The

en

reaction mxture was d at over ni‘ght and ed wth
water, 5 %strength citric aci d and 5 % strength NaHCO3 _sol utlons dried
over mmbandDéVAp%Y%%@tFWé drhydeoxyarrey 4or o ldme dﬁn?*%@@ué-was used
Wi t hout furthemrpipolylacikxie aicetete 0050/ 45644 86

The compound was prepared as in Example 1 from 2.55 g of
(D)-2-cyclohexyl-2-hydroxyacetylproline (6-cyano)-3-picolyl-
25 amide acetate. 0.99 g of (D)-2-cyclohexyl-2-hydroxyacetate-—
proline [sic] (6-amidino)-3-picolylamide hydroacetate was
obtained as a white amorphous powder; FAB-MS (M+H*): 388

Example 3
30 (D)-2-Cyclohexyl-2-hydroxyacetylproline (p-amidino)benzylamide
acetate:

(a) (D)-2-Cyclohexyl-2-hydroxyacetylproline (p-cyano)benzylamide:

35 4.9 g (20.4 mmol) of (D)-2-cyclohexyl-2-tetrahydropyranyloxy-
acetic acid (WO 93/18060) were dissolved in 30 ml of DMF, and
5.4 g (20.4 mmol) of N-(p—cyanobenzyl)prolinamide, 3.3 g
(20.4 mmol) of N-hydroxybenzotriazole, 3.0 g of DIPEA and
4.33 g (20.6 mmol) of dicyclohexylcarbodiimide were

40 successively added. The mixture was stirred at RT for 48 h.
The precipitated urea was filtered off with suction and then
the solvent was substantially removed under reduced pressure,
50 ml of water were added to the residue, and extraction was
carried out with ethyl acetate. After washing with water and

45 NaHCO3; solution and drying over Na,;SO4, the ethyl acetate was
distilled off, and the remaining oily residue was dissolved
in methanol and adjusted to pH 2 with p-toluenesulfonic acid.



the next reqrEos642\B-MS (MHHY): 413. (b) Amidine formation 5 Ami dine
formation took place as in Exanple | b. The acetate was isolated after
freeze-drying in the formof a vvhlte anor - phous powder; FAB-MS ( MtH+):
430. 10 Exanple 9 (D)-2- Q/cl ohexyl - 2- gget oxyacet yl proline

4- am di no) benzyl am d und ‘was i.so| ated as

Seactl ng %D) ?X"dicF‘B ahiAn Z’aécg?g‘ky%ét PAr Y itte T0 éyghggiles"ﬁ%%‘m}%/am de
15 (stage 8a) votatShtRPdeetﬂéséneﬁmrf@ FREkTER Wdltébﬁl‘o‘%!?dé‘ et

95/ 35309) and sadeseieenandrthgaspout i yaghwashedmrifhowstencdt &t etrER@-IVS
(MrH+) © 429, Emmprlle a&)lc.?(hx(dD)qaﬁe@cﬁthexyh ZrHee xaB Oyt © ot ngldps ptéme

(4- a{n di rp% D befz, 2@,0 £ UMPHRACVES SDkRkNSd1dsnd %ﬁ&@gptm&l?yt .
reacting y n Qﬁﬁ% m de wi
25 hexanoyl chlz"a(é gl&??ﬁ/& Qé?{lﬁ?ﬁ( at %‘élt% J(’:Mtlz}jt (%R g}g{@ iy ghg

powder: FAB- NG oq%%g %P 4 95/ whlte am rpHous

O Hydr oxycar borﬂﬂwﬁ‘éfh‘gf?r? Iﬁbtzlc‘}?erohexyl 2- hydroxyacetyl proline 30

(6- ani di no) - 3- FlABeM§| aMtkfe:: B&AY. Met hyl

Ot - but oxgycar bonyl net hyl - (D) - 2- cycl ohexyl - 2- hydroxy- acetate: 35 1.7 g of
net hyl (D) - %)cmal)ohewtx&ré%ycir quﬁ&ﬁ,@ta%ety\g,%?@m&o@glamﬁm?dded to a

stirred suspen o] eral oil, of 480 ng of NaH (55 % di spersion
in mneral oi Isbe%%éfl M‘% Jcet%g of DMF. After evol ution of gas had

ceased, a solution of 95 g (10 mmllzw t- but bronpace 40 tate in 2 ni
of DVF was addé*ét‘ldllaﬁv\lf%’é“atd-ﬁ& taek @ réswh% APlee 4P oBTGRZEHETY IR
reacti onlfpr oducteswdtegoin ethitet orystals @fdthatacatiage . sHeltiaralpotinbes with
et her, the conlzisedielderrapcmsantst)wese745 washed with water and dried over
Na2SO4, and the ether was 0050/ 45644 87 distilled off. The remaining oily.

resi due wa%xg%&y gd by colum chronatography (ether/n-hexane 1/1) yield:
0,
80% (D)-2-Cyclohexyl-2-hydroxyacetylproline (2-methoxy-4-amidino)-

20 benzylamide acetate:

was obtained as in Example 3 by reacting (D)-2-cyclohexyl-

2-tetrahydropyranyloxyacetic acid with N-(4-cyano-2-methoxy-

benzyl)prolinamide (WO 95/35309) as white amorphous powder;
25 FAB-MS (M+H*): 417.

Example 5
(D)-2-Cyclohexyl-2-hydroxyacetylazetidine-2-carboxylic acid
4-(amidino)benzylamide:

30
(a) Methyl
(D)-2-cyclohexyl-2-tetrahydropyranyloxyacetyl-azetidine-
2-carboxylate:
35 2.0 ml (16.2 mmol) of pivaloyl chloride were added dropwise

to a solution of 3.92 g (16.2 mmol) of (D)-2-cyclohexyl-2-
tetrahydropyranyloxyacetic acid and 2.26 ml (16.2 mmol) of
triethylamine in 25 ml of toluene and 5 ml of DMF while
cooling in ice and, after stirring for 30 min, a mixture of

40 2.5 g (16.2 mmol) of methyl azetidine-2-carboxylate
hydrochloride and 2.26 ml (16 mmol) of triethylamine in 25 ml
of DMF was added dropwise. The mixture was stirred overnight,
during which the temperature rose to RT, and was diluted with
water and extracted several times with toluene. After the

45 combined toluene phases had been washed with 5 % strength
KHSO4, 10 % strength Na;CO; and sodium chloride solutions, the
solvent was removed by distillation and the remaining



(b) O t-Bupospeasisaay! net hyl - (D) - 2- cycl ohexyl - 2- hydroxyacetic 5 acid: The
ester was hydrolyzed with 1 N LiOH as in Exanple 6b. The crude acid was
used i mediately in the subsequent coupling. 10 (c)

Ot - But oxycar bonyl met hyl - (D) - 2- cycl ohgxyl - 2- hydroxyacetyl proline

(6-cyano)-3-pic above .acrd wa n le 2a with
N- ( 6- cyano- 3- pisgbg a?;bdfceﬁqeﬁairfb‘é] Iﬂl‘t]’r&?ﬁl%\“?‘?éy(zgga‘éé&%o t f@%gg{gﬁl te

anmor phous powd@Bri NS M-H+) : 485, (d)

Ot - But oxycar bonyl net hyl - (D) - 2- cycl ohexyl - 2- hydr oxyacetyl - proline

(6-am di noxb3- pbDeol ytyildhexgle? at et rakdCopyramilorynoe oy Xdwetddidene t ook
place assin | by Mhb&xANRY acRlous powder; FAB-M5 (MrH+): 502. (e)

0- Hydr oxycar bonyl net hyI (D) 2-cycl ohexyl - 2- hydroxyacetyl proline
(6-am di no)-3-picolyla 25 The ab ve t- t te Sdl solved in

Lr 1 uor oabet ; InECparifh cSicef o firae alvar BFaRIzER: G SF o of Bt
trifluoroaceti 84BFPD s S5r 8ndl i By 18 sP it A Uﬁtﬁﬁd‘é‘i‘s ratgd’t?éeda‘b‘i’ ddqure at
20C, finally wmixhueeldiasi stivfed Adtu&Teovarrighte ASteduremeyalt pEatlesl B wit h
et her, nesulti bg dbstiMhittiengr yisd alduenas pphaker washasidbiied aitRr Kisbby

fﬂr o;rat Og[)altohy s8Mueidd %ﬂ?kt%éé’écﬁ si&BEP&DOHmesCQEEhtN‘i%/le|a'é@%té o0/ to
e free betai whi e hg% r

freeze-dried. e\ﬁl te %J] et%fﬂ(;}c%{@t hggg%—'éﬁ E’/Eﬁé iﬁgg’q’ gé E§< e 12

3- Oycl ohexyl - efa '? ‘IE‘) tg’ e&ﬁ?%ﬁaht 3°pf Y)'ﬁfl Anitdé: 9 %Bound

was obt ai ned b ?‘é’éY:h W@lFEt?%\YﬁRfrlé Her?)ﬁweglcy@%@(ﬁ”t’tb- 1326ti ¢

acid (Wa593/ 18060) with N (6-cyano-3-picolyl)prolinamde (Exanple 6¢) as

i n Exanpl e (33, (Df o2 +mueicbhlyyan? chytr oikgaoaty izead diine D-cabibiokgl AODEQIDUS

powder;  FAB- Mpp (Mo ybeh@91aftbadexanpl e 13 3- Cycl ohexyl - (D) -l actyl proline
(4-am di no) benzyl anm de acetate: 0050/45644 88 (a)

3- Cycl ohexyl act r.ql i ne ano) benzyl am 2 f_ispbutyl

ohiorof of mat o etb S qPOREPSE S Ts %glamyan kB ?%“8‘ {43 ety o

C)tetraﬁ?dropyPéﬁ??“%Phﬂﬁ@PB“lc anhydride (50 % strength solution in et vl
acetate), were added dropwise to a suspension of 2.1 g
(12.5 mmol) of p-cyanobenzylamine hydrochloride and 4.1 g
(12.5 mmol) of the carboxylic acid isolated in stage (b) in
70 ml of CH,CH, at -5°C. The mixture was stirred for 2 h, al-

25 lowing the temperature to rise to 20°C. The organic phase was

washed with water, 5 % strength NaHCO; and 5 % strength cit-
ric acid solutions, dried over Na;SO; and evaporated to dry-
ness.

30 The remaining oily residue was dissolved in methanol, ad-
justed to pH 2 with p-toluenesulfonic acid and left to stand
at RT for 6 h. The methanol was then distilled off, and the
residue was taken up in ethyl acetate and washed with water,
5 % strength citric acid and NaHCO3 solutions. The residue

35 obtained after drying over Na;S0; and removal of the solvent
by distillation was purified by column chromatography (elu-
ent: methylene chloride/acetone/methanol 45/5/2. 3.7 g (82 %)
of white amorphous powder were isolated; FAB-MS (M+H*): 357.

40 (d) (D)-2-Cyclohexyl-2-hydroxyacetylazetidine-2-carboxylic acid
(p-amidino)benzylamide acetate:

Amidine formation took place as in Example 1lb. Freeze-drying
resulted in a white amorphous powder of the acetate; FAB-MS:
45 (M+H*) 374.



5 hexyl - (Dbobegabsedaci d (WO 93/18060) and 1.6 g of N-nethyl norpholine in
25 mM of DVF at -15C. After 10 min, a solution of 3.5 g (13 nmol) of

N- (4-cyanobenzyl ) prol i nam de hydro- chloride in 20 mM of DWF and 70 m of
CH2C12 and 3.5 g of triethylam ne wegg added dropw se. The reaction

m xture was 10 then stirred for 1 h, during which the tenperature rose from
-20C to OCFX%EPRileSLf’Dsequently poured into 100 m of water. Further workup

t ook pl ace(Bsl)Te-1(. 2pdr f fTREAANYAT Y. TRARKHRY L & n? OMArOFYapRYY }RAALE8E i n

i sol ation ¢f-@mifigogf-3nbicelyp@mdde: which nelted at 122C after
crystallization froman ether/ 15 hexane m xture. (b) Conversion into the

am di ne %03‘)5) Phecky S 11,3 bba - dd\& HGaEEL £_ndPHthed ) §1 ydcatt40C  (FAB- M5

(MtH+) : 401, 20 EXanpl e 12 3- Cycl ohexyl - (D)-1lactylproline

(2- met hoxy- 4- am di no) henzyl am de: i n Exanple 1 ,

Ot et ranyc opyfaid 4 O EhOhEA 1By St ACESAE APIREPT heh SRR WAELYER 4G ¢

4- ami nonet hyl - 8chet HherbeRebni 1k4 |(d284%) (IN3-93P358605 dHrfBodupd et M}

converted intoof hérymethagol The drapst af ecavas Hs8Patwedeasddedvande thror phous

powder abter fneezere Gayi BEFLIGAR Wor( Biirtt)Thed bthEXsINa #3s8011ed out

f, 3-0 D't gthfgﬁlydg &éé% L&en%berg%égﬁr@fiaankﬂé g 3Rl £04 Y RIMAS: t4Red mtpEgarrplt ﬁ
, - - n - yl - pro .reacted wi

(2-cyano- 5- am gg‘#&%}éb? p‘%%ﬁh%dﬁggﬁxd?%&déhféﬁ%(%n( \ﬂ%dQ{ﬁg%é sCl<E;L1nd

subsequent |y cBAVerded AR PhetighicvessNaasta. [ ek 28 *RRPYE &toPRous

powder, FAB- MSSemamt bysdgst Bdatdios 16hg mribygheslyer (W3S phraérsd @ld ne -

(4- am diltB0) benzylaniede adét ah equant@tAsiven yHeddpl e 1,

O t etrahydropyranyl - 3, 3-di phenyl - (D,L)-1actyl- proline was reacted with

p- cyanobengy| aglfe: A Nty 269N M a@d a8 O A ol ;
m xt ure of %} aglt'g@féorrerd?gpgg%k@t e(s1 zrrefztxeed/ eﬁa S{:?OGC;J@,&BY%EJ'J%OI-}};&? 471.

45 Exanple 17 ?f)}-'(,ycl ohexyl al anyl prol i ne (6-am di no)- 3-picol yl am de:
0050/ 45644 89 (a) Boc-(D)-Cha-Pro-CH 30.7 (0.113 nol) of Boc-(D)-Cha-OH -
and 18. 29g (0.Th8 3RAve mgthyl m%zeedqsw&sa&awedsasp%dédOFnCQﬁblznﬁnef
CH2C12 and di swhElscitiediby, d2 apwi(2é muell ) iofn dohy&8ympn( @nd50 ndInl off dii so
10 ¥ strength hydrochloric acid solution in ethyl acetate
were added dropwise. After standing overnight, the mixture
was diluted with methylene chloride and washed with NaHCO;
25 solution and water until neutral, and the solvent was removed
by distillation at RT.

The residue was dissolved in 40 ml of methanol, 20 ml of 1N
LiOH solution were added, the mixture was left to stand at RT

30 overnight and then the methanol was substantially removed by
distillation at RT. The slightly cloudy solution was ex-
tracted with CH;Cl;, adjusted to pH 3 with 1M KHSO4; solution
while cooling, and extracted several times with CH;Cl;. The
combined CH,Cl, extracts were washed with water, dried over

35 Na,S04 and distilled at RT. The oily residue was reacted im-
mediately in the next stage.

(c) N-(6-Cyano-3-picolyl)prolinamide:

40 25.3 g (0.15 mmol) of 2-cyano-5-(aminomethyl)pyridine hy-
drochloride ((WO 95/35309) were added to a solution of 32.5 g
(0.15 mol) of Boc-Pro-OH in 500 ml of CH,Cl;. A clear solution
was obtained by adding 97 g (0.75 mol) of diisopropylethyl-
amine at -5°C, and then 150 ml of a 50 % strength solution of

45 propanephosphonic anhydride in ethyl acetate were added drop-
wise. The mixture was stirred for 2 h, during which the tem-
perature rose to 20°C. The ofganic phase was washed with



pr opyl et hybesopesedt er cooling to -15C, 113 m (0.147 nol) of

pr opanephosphoni ¢ anhydri de (50% strength solution in ethyl acetate) were
added dropwi se, and the m xture was stirred at RT for 1 hour. 10 After
addition of 200 M of water, the orgaé‘%c phase was sep- arated off and
washed wi th aqueous K2CO3 sol ution l}iM hydr ochl ari c . ch and 5%
strength NaHCOERERHutd GnStAFRE HAHCO; St REDBGFP £RETE0
distilled of f, ubierg/hardppyover r@sﬁ@uéwzvgw%ddl@sé}f)&’é%ﬁﬁ n 4404g m of

et hanol , mxed(s\lt’h) cf2@olbrbéssl dilNa@rbharedi.stirred at RT for 2 h. The

al cohol was distilled off and then the aqueous phase was diluted with

wat er ang extrggted savensl ) tdRs dikkhlvad 4080m1 31 -iRb¥bp&hdierandlhe
aqueous phase g@smam Mig %hsglam tdE *5'5'8? qJ:di“ @@clnle frqgéggﬁ Xnd s

gﬁ gtc } |2| atAT Eﬁr dediy ﬂ?‘ FBSPHh”‘g‘V\?c/’l&E ?%m?ﬁ éd‘?P&o‘}n dif s

et her/ n- hexanea ‘(’113/‘33 przgl@ltﬂtwepére ¢4 tots afdr &h ’r%'olaafttéd cog 3('5%'

Boc- ( D) - Cha- PreadNH3-tege@N\pLHivwic:h Buction (nd)veshed )unifilBdee¢ Byf Gvai-dPr 0- OH
and 12. 709 (0.07th radld akofreyana- anpi £yl lymwieh hgiliagiropyildetnere sus- 30
pended in 300 i, ofq GH2EFdroamithbribedwéPe 30db1REN, Oﬁefhlﬁﬁo' propyl et hyl am ne

wer e added. Th§on 1531t2261 @ chogggsp,g%qnegﬂgs %Ilc/mfgl’l de (50%

whlch

strength sol ut I n_ et se, the m xture was
stirred at RT SFoFRet r"n(ﬁ'ﬁ% l‘iO?f’rﬂa /&gfi‘r wer e added and the CH2Cl2 phase

35 was separated off. The organi c phase was washed W|th 0.1 N sodium
hydr oxi 48 $d) uThercanpdundserf sgithgelseh and ed wegrdcoupled @lsvént Exvepld Sii | | ed
of f. The resi dugd Véshvieakked iptd RhE0@midine®byemByhodCHi.atthe WhEt£LEH ANas

crystallizati ogb{é@g{éy gssga{,ﬁggg afodp m&ggmggt ed by adding 150 m of
n-hexane. Filtg y( wgi fuction and drying resulted in 32.4 g (89% of
st al

t heory) of Wmte cr being isolated. c)

Boc- (D) - Cha-Pro-NH 3-(6-am -pico: 45 1.15 g (16.5 mmol ) of hydroxyl am ne
hydr ochP8r Pt € sus- pended in 5 ml of ethanol, 1.2 g of 25%strength
ammoni a sol B, Lt 21 1wds 8, &bkt abydrohb-nrphithy &) washystroryede Epk-pE®Liha. The
0050/ 45644 (#0amidino)benzylamide:

The compound was prepared as in Example 6 by coupling O-tetrahy-
25 dropyranyl-(1,2,3,4-tetrahydro-l1-naphthyl)prolinamide hydrochlo-
ride (WO 95/35309), subsequent elimination of protective groups
and conversion to the amidine. The acetate was in the form of a
white amorphous powder after freeze-drying; FAB-MS (M+H*): 435.

30 Example 8
(D)-2-Cyclohexyl-2-acetoxyacetylproline (6-amidino)-3-
picolylamide:

(a) (D)-2-Cyclohexyl-2-acetoxyacetylproline (6-cyano)-3-picolyl-
35 amide:

3.7 g (10 mmol) of (D)-2-cyclohexyl-2-hydroxacetylproline
(6-cyano)-3-picolylamide (see Example la for preparation},
1.5 g (15 mmol) of triethylamine and 30 mg of DMAP were
40 dissolved in 30 ml of CH;Cl, and, while cooling, 1.1 g
(11 mmol) of acetic anhydride were added. The reaction
mixture was left to stand at RT overnight and then washed
with water, 5 % strength citric acid and 5 % strength NaHCOj3
solutions, dried over Na;S0O4, and evaporated to dryness. The
45 remaining residue was used without further purification for



salt whi chopsegzapsaated after addition of 45 m of ethanol was filtered
off wwth suction, and 3.18 g (6.6 nmmol) of the above conpound (stage c)
were added to the solution. The hydroxyam di ne conpound separated out
after a short tine and, 5 after stirré;jd‘ug for 30 mn, was filtered off with
suction and washed with a |ittle cold water and ethanol. The residue

moi st with et hahoI"S¥s “8PSEBT%ed in 40 M of ethanol and 8 M of gl aci al
acetic acid, 25%BTMf SMTEOM PdAC were added and hydrogenation was carried
out at about 50C. After 5 h, TLC 10 (CH2C12/ MeCH 50% strength acetic acid,
20/ 5/ 1) shewpdamidide foemadbde starting material. The catal yst was renpved
by filtrgtion with suction through a Cellite [sic] |layer and then the

sol vent was repmy. b | S tillation, addi | ugne e end.
Addi tion of 50%‘?%?5 )afggg%%lg‘?mé? 0 ?‘%gga‘i‘sbqu?Q%'[‘%el 25 f‘"g‘yr’n\la%%%tahtg ani di ne
acetate, and | YoncSTAEPE, BLETH FECRRPTH VN (A he FRETVET ANERESS 6T 20
d) H (D) - Cha- PPRRWNHPIWAET &g ARiMSo (MTHE) Bd%gr oup was el ininated from
conmpound c) under standard conditions. D hydrochloride: white crystals,
FAB- M5 (btEkanple40d. 25 Exanple 18

(D -Cycl Ohﬁﬁyl@dy%ibﬁéﬂi-diJ?a%'e%oﬁ?é&ﬂ%@ﬂpirﬁliiﬁé d( {Gmaai b NeEnzdlamide:
ar (0]

pi col yl am de: 30 By a nethod sim t hat descri bed above,
Boc- (D) - cycl o- hexyl gl yci ne s coupled _to t hyl azeti di ne-2-carboxyl ate
s oonl oy P catpatnt, et aatatel CHE 1 EHETPIe. ASREP A et o mad aoal §
coupl ed wi {B)-EygAehexpl coiapearreceiidPEOhLBe | cRrCYaRaYr 8 rRiF Py lamide ~
hydr oxylLanm steagentte )t Wtk (@ -gyeupberczatlaipy bl tndmidieo h38rgembarigie of t he

N- hydr oxyapweli 957 36300 ) Raie Vs ubisely@én©rarfl@a€ion adlioxaiee (Hhdrdioiue] or

CF3000H CHLZ, deed FhB-fifie M+d+h € gpgpound.  The di - hydrochl ori de was
obtai ned as white powder; FAB-M5 (M+H+): 373. 40 Exanple 19

(D) - Cycl ohexyl gl ycyl pi peri di ne-2-carboxylic acid (6-am di no) - 3-
pi col yI ani 'a’ézmp%sa déSO/ 45644 91
20 (D)-2-Cyclohexyl-2-hexanoyloxyacetylproline (4-amidino)-

benzylamide:

The compound was obtained as in Example 8 by reacting

(D)-2-cyclohexyl-2-hydroxyacetylproline (p-cyano)benzylamide with
25 hexanoyl chloride followed by amidation. Acetate: white amorphous

powder; FAB-MS (M+H*): 468. '

Example 11
O-Hydroxycarbonylmethyl-(D)-2-cyclohexyl-2-hydroxyacetylproline
30 (6-amidino)-3-picolylamide:

(a) Methyl O-t-butoxycarbonylmethyl-(D)-2-cyclohexyl-2-hydroxy-
acetate:

35 1.7 g of methyl (D)-2-cyclohexyl-2-hydroxyacetate
(WO 93/18060) were added to a stirred suspension, free of
mineral oil, of 480 mg of NaH (55 % dispersion in mineral
0il, 10 mmol) in 20 ml of DMF. After evolution of gas had
ceased, a solution of 1.95 g (10 mmol) of t-butyl bromoace-
40 tate in 2 ml of DMF was added dropwise, and the mixture was
stirred overnight.

The reaction product was poured into water and extracted sev-
eral times with ether, the combined ether extracts were
45 washed with water and dried over Na;S0O4, and the ether was



The requiregspyageas was obt ai ned by the above procedure starting from
Boc- (D) - cycl ohexyl gl ycine and nethyl (L)-piperidine-2- carboxylate

hydrochl oride. Acetate: white anorphous powder; FAB-MS (MrH)+: 401. 5
Exanpl e 20 H—(D) (Otert-butyl)seryl I i ne (6-am dino)-3-picolylamde: As
in Exanple 17, Z-Ser(tBu)-OH was ed wth H Pro-OCH3. HCl to. 10 give
the di peptide & %E+](]te§1)‘°f§r oTIEﬁ%matlﬁén%s‘?‘éry \f/&§lﬁ%r"fﬁi/?é‘(’ilfl%%tﬁﬂ ing was
carried out W pﬁlmreﬁm@matggmm dether ;pthakase thl bryigddto8Btve
Z-Ser(tBu)-Pro-NH 3-(6-CN)-pico, and the cyano group was converted via the
hydr oxyam @bpeost-agiecdx#yicarbbfy Bidthyd-08) - Hiye 16}k puenalyideaxghsat ianeousl y
elimnatgd theyZ;protec- 15 tive group. H(D)-Ser(tBu)-Pro-NH3-(6-am-pico
di hydrochl ori de was obtained as vvhi te anor phous powder. FAB-MS ( MtH) +:

391. 20 Exanple 21 cloh | hydy oxypr.oline,

(o- i i o) 3. BPer9Hss: bY i’ﬁ 16f EROE0 et B Fsamepe gty ghe

3- ani nonet hyI Sr‘é‘%rRF-ldePFdP mw&r-e‘eﬂbrandéhanaubﬁenwtoﬁowbm wer e
introduced 25 into 20 mM of DCMat OC. Then 5 ml of PPA (50% strength in

et hyl aqet atg) owermutasked rbofly Inkhy@ach ) en-diiclbteRy Wes-hyslrokiy @€ee1-0C for 1

h. Then the teppglAldN@-Weand|lPWadoi9rahike to RT over the course of 18 h.
For workup, the reaction "mxture was diluted with 100 m of ethyl acetate,

and the 30 organl c r\El)ﬁase was extracted 5x with aqueous NaHSO4 sol ution
(20% st r engt h) TnSxak@¥e, aga ¥as GPIRARECRS st FreBRlam? thith  Nad

sol ution. The Bri&rexanendseiorly dbredinsmidehydreehterideyigénrge etiticed
pressurds 2.2 ghite tdworphode powattuct FABHMS N@ctH*andi8fer e used w t hout
further purification in the next reac- 35 tion. (b) 2.2 g of

Froc- Hyp(t By) - bk 35l Bb&PL RS 1d| 5§03 blexpB-B rgk MGand 4.2
of di et hyl gm) nﬁ{jg?ﬂ}goe(ri3%9d%§:‘§)nc§h?éng§%}ﬁ%la ot ee sﬂcgdutl on Wa}':1 t hen

concentrated u uced pressure € cru € product
H Hyp(tBu)-NH3-(6-CN)- pico (1.3 g) was used w thout further vvorkup in the-
next r@&8cti onCoPY§rsion gngp ‘HJQ—W’GFBB? PR3 PLECEN)S piit 3 PuelBitaitatstuced
t oget her 45 wphous.wderpf FEAB-PEA (M8t ): $0@f. Boc-(D)-Chg-OH into 20 ml of
nmet hyl ene chloride at 0OC. Then 4 ml of PPA (50% strength in

(e) O-Hydroxycarbonylmethyl-(D)-2-cyclohexyl-2—-hydroxyacetyl-
proline (6-amidino)-3-picolylamide:
25
The above t-butyl ester was dissolved in trifluoroacetic acid
and left to stand at RT overnight. The trifluoroacetic acid
was removed by distillation under reduced pressure at 20°C,
finally with addition of toluene, and the residue was treated
30 with ether, resulting in a white crystalline powder. This was
converted by chromatography on silica gel with a methanol/
conc. NH3 eluent (50/2) to the free betaine which, after the
eluent had been stripped off, was freeze-dried. White amor-
phous powder; FAB-MS (M+H*): 446.
35
Example 12
3—-Cyclohexyl-(D)-lactylproline (6-amidino)=3-picolylamide:

The compound was obtained by reacting O-tetrahydro-

40 pyranyl-3-cyclohexyl-(D)-lactic acid (WO 93/18060) with
N-(6—-cyano—-3-picolyl)prolinamide (Example 6c) as in Example 3a,
followed by amidine formation as in 1lb. White amorphous powder;
FAB-MS (M+H*): 402.

45 Example 13
3-Cyclohexyl—-(D)-lactylproline (4- amldlno)benzylamlde acetate:



et hyl acet ppgb/uwseagadded and the reaction m xture was 0050/ 45644 92
stirred at 0'C for 1 h. Then the tenperature was allowed to rise to RT
over the course of 18 h. For vvorkup, the reaction mxture was diluted with
100 m of ethyl acet ate and the g€§| c phase was extracted 5x with

:ﬂgelogsz?E‘?m soI g Dﬂ'-, strg}E l‘p‘ﬁa@ cmgogk?‘%rg%rﬁt ed ,NaHCO3 sol ution

under reduced pressure. 2.4 g of the crude product

Boc- ( D) - Chg- HyR¢ 2By -dfHi3opatYiN)chiiorofprmatien agrgnadded anepwdsewie out
further purifigalb®ibn Rt Be3ngx(ly emol ) oof CHietdphPddomyrahyl he-cydide-
product were dhssplvas -1RctdcMcif (RBr b3/ How)aadadi s¢ @ wdnlséedys- 4 nl of
Lriethyl am ne. , Ipfrio 2 1095 eﬁnu@tgttm% 20l KON 10 A0 M db1utien

has then
15 added to 1 ? %s‘tlaeﬁﬂﬁw) q% &"é"a‘é’f’%’mbﬁ?&yiﬁ%ﬁ’é’& F% pr oduct
was filtered offlomifie daue8uRl MadMFyardt Hhmleef EH 2e6n9x w t%h Ofet hyl ene
chloride. The frieernddmineduere vaddedddsepwiasl Thenpedstione ndktare deasand
conbi nedowi t h then ostgiartied fextr act idamiphadeich the tandsratrpr odsetfyprases
were then ex 207pT@GLEEX Md rsuggéq@éﬁtelqptpauae@e% NabiSRf spluiteen and | x
with 1 N HCL apgd, gy zeq%) Ih? g&&?:%l%cgh enY"a15a 09{399?&3&%% fgn iur§neduced

pressure. The Tesldue I_oani cet one
and, after addFPFOPRLS grfpgymres odB ?‘\?1,\%%“ ? ed 4i° r}R’fhf' L The

reaction m xt urBigh ngddedhah b%ih@eﬁtha’E rvstailizatign é\F&E‘oPat%‘rher‘r’he

resi due Was dhesaheyaixtnrg.5 m of anhydrous MeOH and, after addition of
5.5 mM of a nethanolic NH4OAc solution, stirred at RT for 18 h. For

wor k-up, thg,) r@éﬁ-&é%dﬂ Ahbber B anEARRe Nt M @ aclnNgderid adicede PAGSSIHL and

t aken up |n rre;n hylepe, cﬁl_,grwlgc 39 ?ﬂshgﬁﬁgigamc phase was washed with

wat er. The organic phase was dri’ ium'sul fate and then the

sol vent _ was renoved under reduced pressure. The residue was dissolved in
a littl @OVBERRIR] Y4hen precipitated in diisopropyl ether. The precipitated
product wa8-€y¢laresylof P)-BE{ydprodinenracthexyr btasgidiine ) pemaiplamidee
product was stirred in dioxane/HCL at RT for 18 h, the reaction m xture

was ConcenAs in Example 1, O-tetrahydropyranyl-3-cyclohexyl-(D)-lactyl-
proline was reacted with 4-aminomethyl-3-methoxybenzonitrile
25 (WO 95/35309) and subsequently converted into the amidine. The
acetate was isolated as a white amorphous powder after freeze-
drying; FAB-MS (M+H*): 431.

49 éncent r at ed

Example 15
30 3,3-Diphenyl—-(D,L)-lactylproline (6-amidino)-3-picolylamide:

As in Example 1, O-tetrahydropyranyl-3,3-diphenyl-(D,L)-lactyl-

proline was reacted with (2-cyano—-5-aminomethyl)pyridine hydro-

chloride (WO 95/35309) and subsequently converted into the ami-
35 dine. Acetate: white amorphous powder, FAB-MS (M+H*): 472.

Example 16
3,3-Diphenyl-(D,L)-lactylproline (4-amidino)benzylamide acetate:

40 As in Example 1, O-tetrahydropyranyl-3,3-diphenyl-(D,L)-lactyl-
proline was reacted with p-cyanobenzylamine and subsequently con-
verted into the amidine. The mixture of diastereomeric acetates
melted at 99-106°C; FAB-MS (M+H*): 471.

45 Example 17
(D)-Cyclohexylalanylproline (6-amidino)-3-picolylamide:



trated undeosogdseed pressure, and the remaining product was taken up in
wat er and |yophilized. 63 ng remai ned. 40 FAB-M5 (Mt+): 460. Exanple 22

H (D, L)-Cycl oheptyl al anyl prol i ne (6-am di no)-3-picolylamde: 45 As in
Exanpl e 17, Boc- (D, L)-Chea-O—I (see atg%e for preparation) was coupled with
H Pro-OCH3, HC1 t o | ve, t he dipeptide oc- (D, L) - Chea- Pro- OCH3, the ester
was hydr ol yiédBo%o IT°R8 BB Ub50/ 45644 93 carried out with

6- cyano- 3- pi col yl am ne di hydrochl oride to give

Boc- (D, L) - Chea3®rb-d\H031(18-mN) ) pifc Bocahil) tdha-Eiaand ghfoup gwés . tbh-moddr t ed
via the hydr oxyam-dideeosHageCl Nie@et Sespefiddidnén Jte nBoof prgtRChhdedg-oup
\é\ﬁﬁ g' | rr?]lnat eds¥i ¢du Wldréphigdﬁ@@ﬁ ¥ G- §- (6- @J'lrroﬂ%?@f diiso- |

I hydr oc or| a [ r rrp e
23 10 (D)- (a- @P é’?hﬂg’% S"tfén g’?% A etg 3 d:\;%ifwg Thyla

(a) H-Pro(6c %g‘? ? tf6n Yin

di i sopropyl et h§¥Rwd r?ée&ﬁHeBG"?fe( fﬂgeﬁ ‘i%ﬁﬂ"‘)lsﬁf' apd the mixture was

6- car boxami do- St pinasl yitaRT ngoy sl dpudi hydr ochl ori de (see the preparation of
the preearsors in Exanple 10) were added to 28.8 ¢ (133 8 mmol ) of

Boc- Pro- OH i n 290ksmadalitD6M & 203Cm1 Jhemtllg Eheocﬁrd%’xﬂ A%es thangi_et hy|
acetate sol uti gledd) oek00n !y inddOM VT S AR RCiAPUL3 6. A - RCSOKer The

course of 20 rther The

N} e Was. sil

mi xture was vva% %rd’ ﬁ \66%1 dga%‘?ht“gﬁtmw t‘}FtﬁﬁséﬁY'
sol.uti on and tHeh ‘ththﬁ@ﬁ%ﬂr' t&ﬂds‘?%“&r yéﬁl‘élstpﬂé§é Q&5 RIbEhsVeElNa2SO4.
The sol ¥ént wasesiduepidd g9i fwasp disgolived iim 4404ny of eBhenPio mixed with
(6-carboxam do)28-n1i @&l y| Anmabl add ksifded 3@ grofoit e nBoc- protected
conpound (86 mmol) were di ssol ved in 370 m of isopropanol, and the

protective gr e n on c HC1)
at 30 50C 280'5%%% gé é%ggqa i; Q’S.”?é Oéhé*% Fb grgggenwa
drochl ori de weP&-Hiicaid&l. v mefowég ’?‘f%/ . 9.65
(t 1H) ; 208, 70- Ben5 husm): egh %‘8 (ri‘ﬁ) aq'se%s e Baaoa Crifieqd ‘8’8“( 04 35
4.50 (d, 2H) 4s@0rtimn] Bpd @cmcge@m(rzw)th TH3G1{.mAEKpr drying and re-
moval of the methylene chloride by distillation, the oily
residue was crystallized from diisopropyl ether/n-hexane
(1/3). 29 g of white crystals were isolated.
25

(b) Boc—-(D)-Cha-Pro-NH-3-(6-CN)-pico:

27.6 g (0.075 mol) of Boc-(D)-Cha-Pro-OH and 12.7 g
(0.075 mol) of 6-cyano-3-picolylamine hydrochloride were sus-

30 pended in 300 ml of CH;Cl,, and 47 g (0.364 mol) of diiso~
propylethylamine were added. Then, at -10°C, 66 ml of
propanephosphonic anhydride (50% strength solution in ethyl
acetate) were added dropwise, the mixture was stirred at RT
for 1 hour, 200 ml of water were added, and the CH,Cl, phase

35 was separated off. The organic phase was washed with 0.1 N
sodium hydroxide solution and water and then dried, and the
solvent was distilled off. The residue was taken up in 100 ml
of ethyl acetate, whereupon crystallization rapidly started
and was completed by adding 150 ml of n-hexane. Filtration

40  with suction and drying resulted in 32.4 g (89% of theory) of
white crystals béing isolated.

c) Boc—-(D)-Cha-Pro-NH-3-(6-am)-pico:
45 1.15 g (16.5 mmol) of hydroxylamine hydrochloride were sus-

pended in 5 ml of ethanol, 1.2 g of 25% strength ammonia sol-
ution were added and the mixture was stirred for 10 min. The



2. 00- 1. 80( ¥ds0/dn64D) - (a- Met hyl ) cycl ohexyl al anyl prol i ne (6-am di no) - 3-

pi col yl am de: 40 5.00 g of diisopropylethylamne and then 6.7 m (9.2 nmol)
of PPA (50% strength solution in ethyl acetate) were added dropwise to a
solution of 2.20 g (7 7 mol ) of BocgygD)-(a-nmethyl)-Cha-OH and 2.19 g (7.7

mmol) of HPro 45 (6- oxamn do) - 3:- pi de [si drochl ride in 60
m  of DCM at % B&%SFB“V'\%% %%é?éda?%}rt’f"{'u fdu?llﬁ]g ﬁ ﬁe
t enper at ur e  o¥est fb?ﬁe% O £28ELh THHStdPRan?Rd phdde Inks - @0‘5‘6’/1458&4‘:%
washed wi th 5%abbrengempdNeldCO8Lad®% )s wegrgadded thd thacselutsiginut Cha and
wat er, dried owgdrbRySi¥d idkd ceMppiiditseparatedirguteatte?. HS&praf time and,
Boc- (D) (sa- met faxk)erq,l@lfmg( GoeasHaxall wl9) £ 3rdireQl Beam da, [sticthonessa

b d 52 6, I d
obtained. 5 2.3efeli’ htmlgltgie%ﬁommo Ok 8 cihaflS | VAld YR tRLE react e

trifluoroaceti E‘Oéﬁﬁy‘ﬂ’r'?rbléatth@nﬁ v‘éaﬁ 851?’?%5 i A % ﬂft‘?frrlaé’otlAPf’grBZ“]h
the sol vent wa®Iisglppprl argtéff acidaAsigmg. qul(B‘f Pdofi wereriiddefaandt i rred
in 50 M of DBYBNb@hdL doratwaRTcastisd wuthaB74bauy 68°G. rAftier &fh, TLC

hydr oxylszm ne hydror)yimeokdsoanstrengthl agdtidiacsapr opyd AhhghatkdendtdedOC for

5 h. The sol verkcpagie sgga[rmggq Riferidie resulting hydroxyam dine derivative
was 15 taken up in DCM and the organic phase was washed with 10% strength

sodi um bi car bonat e sol uti on and vvatg; ri ed over . Na2SQ4. The sol vent

an
was stripped offfet 5aFatit %2 5°BAVY & gé T h &ﬁhv\%‘é‘:tﬁfd’rG BRI i n
50 m of MeOH &f/dléhe hplcd leyar vandrihesf the efqlveati Wani ¥ gisRaney -
ni ckel w&il 2&ilhetidweoraddicgl tyluerguitowdrdsoihst eofl. hidid Dgiem b&dSdeen
taken up. The dfeapetaiainas\WEsliewed dy yriepil Bilzatiom DG H at@@induri ng

this. The catalygtap@s dhend Lhiefed bl oppd Wilie é?{;é’@&'ﬁs vwagpLpgoved in a
rotary evapora gir + e product was purified by colum chr omat ography on

siica gel g e ﬁ‘nase' DCM 20% MeOH 3. 5% HOAc (50% strength)) to result

in 1.53 g of Boc-(D) (a-nmethyl)-Cha-Pro (6-am dino)-3-picolylamde
hydr oacettatde (IﬂP@E)['@il%“]PrmNiﬂt'?'(s am)-pico:

The Boc group was eliminated from compound c) under standard
conditions. Dihydrochloride: white crystals, FAB-MS (M+H"'):
401.
25
Example 18
(D)-Cyclohexylglycylazetidine—-2-carboxylic acid (6-amidino)-3-
picolylamide:

30 By a method similar to that described above, Boc-(D)—-cyclo-
hexylglycine was coupled to methyl azetidine-2-carboxylate
hydrochloride, hydrolyzed with LiOH to the free dipeptide acid
and again coupled with 6-cyano—-3-picolylamine hydrochloride.
Addition of hydroxylamine onto the cyano group, catalytic hydro-

35 genation of the N-hydroxyamidine with Raney nickel or Pd/C in
dioxane (HCl [sic] or CF3COOH/CH;Cl; led to the title compound.
The di-hydrochloride was obtained as white’ powder, FAB-MS (M+H*):
373.

40 Example 19

(D)-Cyclohexylglycylpiperidine-2-carboxylic acid (6-amidino)-3-
picolylamide:

45



96.8% ; FABobB/abeu+: 515. 30 The Boc protective group was elimnated in
i sopropanolic HC1 (5 equivalents of HCl) at 50C. 1.41 ng of

H- (D) - (a-methyl)-Cha-Pro (6-am dino)-3-picolylande dihydrochloride were
obt ai ned; FAB-MS (MrH+): 415. 35 Exangje 24

(D, L)-(4-Tetrahydr.opyranyl)al ycyl | 1 ne, (6-apm di,ng)-3-picolyl- amde; 40
h' in Eamiht Do ey Bpdaddl Yk Bheatify b0 2 LRl BBLEguYs s 3BARg %)
mol ) of HIPPB B R BEXSHPRINVITLZF LR \Ih ey i ) ~PHPEF 49LP8 11 de

resul t ed i aanbexylptef hpdeogin qridenpfcerare:6whatei amarphogsppewdsdiani de
hydr oacet aFeB{MPL@HMrE t401.95% ; FAB-MS (M+Ht+): 489. C eavage of the Boc
protectiwge group resulted in 1.33 g of 45 H (D, L)-Thpg-Pro

(6-am di nohgméipiézo_)oyl am de di hydrochl oride; FAB- M5 (M+H+): 389. 0050/ 45644
95 Ex I - 2- | gl | li_ne.6- am.di 13: picolyl am de:
52 | Exarpl - fo) -l € AREOPIAML S UGV LI Sla 18 46 A Aty 3y gl v am de

preparation) was coupled with H Pro-OCH3HCL to give the dipeptide

Boc- (D, L) - f2- HorBxample) & y-h&ﬁrcoeﬂs)-%éva@spéppﬁa% vHyEdr 8§ FetOCHadiUpltiong
was carnpedieoeitthe tdipéptyde &-Sepi(tdh y+tRm-0€Hg) hytdr @stehl vas deydrolgeee,

Boc- (D, L) - ¢upDidiprvax! &k yidd GulHwdth 66-dY)ani-opicaliid amife CyaI@G-OUP Was
converted yj,the hudoeyyapisliNg pah agfo-hh-30f 6-Ehf Aol BRa Eld Byagbl on of

the Boc protective rougrvvléhv. Hgll1 r S&”otxe%m'igi stage into.the ami

H (D, L) - (2R3N PV BrD-Na: 328 60 4 2 3ela ot RIScAPERi B £8%hi t e
anmor phous PdMRlerThiSABYRECIRAGEICD SoBultaneonpsiy obimigated the 7 protec-
(D, L) - 11Adaeetgtayipycyl prol i ne (6-ani di no)-3-picolyl anmi de: As in Exanple
17, Boc-(D,L)-(1-adamantyl)d y-OH (see above for preparation) was coupl ed
wi th H ProgOGhiBHel (tBug-¥eoiNie-3di(pehj dfico dihydrochloride was obtained _
Boc- (D, L) - (- gdanantyl-Ldys %&d@?ﬁfm{s% Qg+ ey hydrol yzed, 20 coupling

was carried out with 6-cyano-3-picolylamne di hydro- chloride to give
Boc- (D, L) - (1-adamantyl )d y-Pro-NH 3-(6-CN)-pi co, and the cyano group was
convert &4 T(;?‘%ml?]r?e Hydr oxyami dine stage into the amidine. Elimnation of
t he Boc pr 6PecEyaieohgrylpl ey ihydrexypetineed 6ramidino)-3-picolylamide:
H (D, L)-(1-adamantyl )d y- Pro- NH 3- (6-am - pi co
(a) 2.5 g of Fmoc-Hyp(tBu)-OH, 0.9 g of 3-aminomethyl-6-cyano-
pyridine dihydrochloride and 4.7 ml of DIPEA were introduced
25 into 20 ml of DCM at 0°C. Then 5 ml of PPA (50% strength in
ethyl acetate) were added and the reaction mixture was
stirred at 0°C for 1 h. Then the temperature was allowed to
. rise to RT over the course of 18 h. For workup, the reaction
mixture was diluted with 100 ml of ethyl acetate, and the
30 organic phase was extracted 5x with aqueous NaHSO,; solution
(20% strength), 5x with saturated NaHCO; solution and 1lx with
NaCl solution. The organic phase was dried and concentrated
under reduced pressure. 2.2 g of the crude product remained
and were used without further purification in the next reac-
35 tion.

(b) 2.2 g of Fmoc-Hyp(tBu)-NH-3-(6-CN)-pico were dissolved in
38.8 ml of DMF and 4.2 ml of diethylamine and left to stand
at RT for 2 h. The solution was then concentrated under

40 reduced pressure. The crude product H-Hyp(tBu)-NH-3-(6-CN)-
pico (1.3 g) was used without further workup in the next
reaction.

(c) 1.3 g of H-Hyp(tBu)-NH-3-(6-CN)-pico were introduced together

45 with 3.9 ml of DIPEA and 1 g of Boc—-(D)-Chg-OH into 20 ml of
methylene chloride at 0°C. Then 4 ml of PPA (50% strength in

ethyl acetate) were added and the reaction mixture was '



25 di hydr oplgs07ia8®84as whi t e anor phous powder. FAB-MS (MtH+): 439. Exanple
27 H (D, L)-1-Tetralinyl glycyl proline (6-am dino)-3-picolylamde: 30 As in
Exanpl e 17, Boc-(D,L)-(1-tetralinyl)3y-CH (see above for preparation) was
coupl ed with H Pro- OCH3HCL t o gi ve thg,dipeptide '

B D,L)-(1-tetral th t hyd
vvgg ((:arrl)e((:l out('3 5\?’5‘%‘1 ‘)c?afv‘lof%r g‘ rped%eﬂges&:ar %??S)tu cehlrw%rsly gg?wech\fp '
Boc- (D, L) - (1- t &Pl FhyRT) QUer PERE 3‘5’“Nﬂ93°f 6L &Ny~ FPE oWOHHP 1t ﬁéecﬁ%tlg?*bup

was converted miztwhe wasydidityedivditbe 180 ame diesbyheacatiatieneangt| the nat i on
of the Boc prekgahiveigiseupani éttddcteteSxlwiath iaqueous NaHSO4 solution

H (D, L) - 61-t et (abs ¥ dddgen)Pr o= N&&r @@tamtéa audohysh1eahbar hfle Bs wiktht e
solid subst ancg fﬁ ('1M+jfﬁ'é 4@‘%% ed%%ed and con entrated
ol | ne (:g

(D, L) - (Tr.rrethf". any! col vl am.d
Exanpl e 23, 1éabé y? %%}t%éﬂt {3&2599’43 AlaOHand
2.05 g (7.2 mBPF~6P) T¢I 8Y€6t%‘a)r'ﬁ8&é (i) =pieg; 68‘1“?&%&?1(%‘ [é’f‘-ET used

hydrochl ori de watheeedfuyntherqpuyifyfcatBen- {1 the nerknegastiosi-| yl ) Al a-Pro

(6- am dineo) - 3- pi col yl ami de hy 0050/ 45644 96 droacetate as 1:1 mi xture of

di ast er eonggs Wi i hgdoPWinel ¥rafie Y6ducitPlrére diABoBedMits M9 §femvage of

the Boc prot echl%}{? ;Qxch ssgiygéeﬁs 'cﬂ JS szlg cg.‘f t@leth lamine. Then H3S
e 3 bl

H(DL)- (trlnet | col yla
hydr ochl ori de lllz.l)*g.l Pgrzgiopmln he soq.UQ;Lon was

(D, L) (3, 4, 5- T#Fﬁ’ét%)&fﬁaﬁﬁeﬁfllyaﬁﬂﬂ pio rn%h‘i ie@Ft iR dpikfiure gas then
no) - p|1(50I yl - afile@d: tasl iInoExShpsrengthpott iy lapids, and-the preqbrifaias OH
(see above foprpdepanais diltaned 2. oThe Hginesmisephsee was phepaer-t he
di pep- tide Bogrfbrdd -A3+Ach- ﬁéwyatem@xﬂf’bﬂd%r OTQQ‘BIlEél%de§ESHu<\!\@Sn5kV 15

dr ol d, ly t
d|r gyéﬁgchl gﬂjge&ig Y\?éd %%rgfnleg e ‘i_"h Brﬁzéﬁﬂgc’icgmﬁigé’égif @ﬁe{,or i co.
and t he Gyano F ﬁ% K PYRY ?te ‘:K‘/l ngﬁg a%?jsne stragg |nto T he

am di ne.2%The B&&2 elct WiEhgt b tr\ﬁé‘gtél?%‘?*‘r%’tsegaﬁf?ﬁ ptiop and 1x
H (D, L)- (3,4, Ceth TBUhAI) Pha- M{ﬁd\dH—'I‘:Be(er%r)l-Oplpbesdl yAgiaseREptrated

under reduced pressure. The residue of crude thioamide was
dissolved in 14 ml of acetone and, after addition of 2.4 ml
of iodomethane, stirred at RT for 18 h. The reaction mixture

25 was then concentrated in a rotary evaporator. The residue was
dissolved in 5.5 ml of anhydrous MeOH and, after addition of
5.5 ml of a methanolic NH40Ac sdlution, stirred at RT for
18 h. For work-up, the reaction mixture was concentrated
under reduced pressure and taken up in methylene chloride,

30 and the organic phase was washed with water. The organic
phase was dried with magnesium sulfate and then the solvent
was removed under reduced pressure. The residue was dissolved
in a little MeOH and then precipitated in diisopropyl ether.
The precipitated product was filtered off.

35

(e) To remove the protective groups, the product was stirred in
dioxane/HCl at RT for 18 h, the reaction mixture was concen-
trated under reduced pressure, and the remaining product was
taken up in water and lyophilized. 63 mg remained.

40 FAB-MS (M*): 460.

Example 22
H-(D,L)-Cycloheptylalanylproline (6-amidino)-3-picolylamide:

45 As in Example 17, Boc—-(D,L)-Chea-OH (see above for preparation)
was coupled with H-Pro-OCH3;-HCl to give the dipeptide
Boc—(D,L)-Chea-Pro-0CH3, the ester was hydrolyzed, coupling was



Tide was obpsiorageaa White anorphous powder. FAB-MS (MrHt+): 485 Exanple 30
25 (D, L)-(3-Phenyl)prol yl proline (6-am dino)-3-picolylamde: As in Exanple
23, 1.50 g (5.1 mol) of Boc-(D,L)-(3-phenyl)Pro-OH (the transamno acid
described in J. Og. Chem 55 (1990) g0 was used) and 1.45 g (5.1 mmol)

2f0|i|- gr gf gagii‘%?xam do% 3- pigﬁm%?opfj%p Lhedﬂ] ha/ g‘ﬁhl oL de resul ted in

hydr oacet aBecwi B+l Pl“??o‘ ‘?‘FWPLE?)“'FAB"NB*“(MW 959‘19 “Gseé\?&ge of
t he Boc pr oeeted veiagtbgphydsentamd diine Osgigey iptol3thegndine( 3Thd#BA ) Pro- Pro
(6-am di noprdtetenleylgadugewsls hyidminaetd orithe HCEAB- M5 (M-H+) @ 421, Exanpl e
31 (D, L) 5(4- I\/bt hyI )pi pecol yl proline (6-am dino)-3-picolylamde: 40 As in

Exanpl e 234 D fe__ 1K c
(literat ure %f oche %d@é ah %M?ééﬁﬁﬁ’%ﬁ; wghdogi?%neg (38 2
mol ) of HYBFEe (RS bo§§ ol yl anmi de [sic] hydrochloride
resulted|n108gof 45 Boc- (D, L) - (4 nmet hyl ) Pi c-Pro

(6-am di noExadmple 3| am de hydroace- tate in a purity of 95% (HPLC); FAB-MS
( MFH+) © 147 3D) 000 Metiid4 c9F 1ol :eavageay DprdnieeBq 6 - pmid iaet)i-2e pdc oLyl areisiel: t ed
in 0.90 g of H (D L)-(4-nethyl)Pic-Pro (6-am dino)-3-picolylam de di hydro-

chl ori de; A? NBP{,MJ—%)CE%Z,%%%@( '1@0% laml.d

(D) - Cycl ohéxyl al anyl roprol i I rlloi' % pi colyla- mde: a)
Boc- Pyr-NH 3- (6- CONH2) -pico: 10 5.0 of Boc-Pyr-O—I {23 4 mmol) were
suspended t ogetABrmhi ¢h digsoprepwfethyiarbek aif d8- 8- bt Thid MaRtheot si c]

di hydr odisl or i dé-cank:gMmitonB-picaliylaopnepls et h@idpineciikgAdendEee i thes0 ni

of CH2C13 andprépats£tisdn ofi 8Fe Qprdbur€ora3id EX¥amplie prOparaphadddd phonic
anhydri de (50%z§t ée@g(tlfhastel Hinb O 4" BRkhploasnptial 8ho MErsr adgedtdronw se.

The m xture Wa?g% e{‘oostnllr ?dPe% O%O\é%greng*}grgthly%h :9%/@48% 's%&u%gng L{Jt ed to

150 m th - 1
bi sul fa}tMeo sol |‘B+1e€ffn(?cg‘€/‘c"§f?e cgc{cceglﬁsrlt)\?! e'acﬁtd Lﬂve(fn%ﬁgt Feu Sﬁ?ﬁ)el (l:{l)rP

h, and the mixture was stlrred at 0°C for a further
The mixture was washed with 0.5 N sodium hydroxide solutlon,
with KHSO4 solution and then with water, and the organic
phase was dried over Na;S04. The solvent was stripped off to
result in 44.4 g of Boc-Pro (6-carboxamido)-3-picolylamide
25 [sic].

30 g of the Boc-protected compound (86 mmol) were dissolved
in 370 ml of isopropanol, and the protective group was
cleaved by adding 430 mmol of HC1l (isopropanolic HCl) at

30 50°C. 28 g of H-Pro (6-carboxamido)-3-picolylamide [sic] hy-
drochloride were obtained.

1§-NMR (DMSO-d6é, & in ppm): 10.35 (m,1H); 9.65 (t,1H);
8.70-8.55 (2H); 8.38 (1H); 8.20 (1H); 8.10 (1H); 7.88 (1lH);

35 4.50 (d,2H); 4.30 (m,1H); 3.30-3.10 (2H); 2.37 (m,1lH);
2.00-1.80(3H).

(b) (D)-(a-Methyl)cyclohexylalanylproline (6-amidino)-3-

picolylamide:

40
5.00 g of diisopropylethylamine and then 6.7 ml (9.2 mmol) of
PPA (50% strength solution in ethyl acetate) were added
dropwise to a solution of 2.20 g (7.7 mmol) of
Boc-(D)-(o-methyl)-Cha-OH and 2.19 g (7.7 mmol) of H-Pro

45 (6—carboxamido)-3-picolylamide [sic] hydrochloride in 60 ml
of DCM at -5°C. The mixture was stirred for 2 h, during which
the temperature rose from -5°C to 20°C. The organic phase was



20 propyl epoglozaseasnas detectable by TLC, dried over sodium sulfate and
concentrated in a rotary evaporator. The aqueous phases were then
back-extracted three tines with CH2C1l2, and the organic phase was dri ed,
concentrated in a rotary evapor- atorggnd used together with the above
product but w thout 25 further purifiCation in the next reaction,
Pr opanephospholifgredfiFhad §F% JaHt0wus SQGnSFEFMFNP Cdfpdfiedtid p)
H- Pyr - NH- 3- ( 6- €ohrRiIapiand WeebcefirdeddeveBNapRls cans €vaperwted from above
was di ssol ved dayd®s ni2.08 GHZCIBbc-qmi-aftrerthyddi-CharPof (b6 cakbotarki Vi
hydrochl ori de uB)etheicolyibiided silc |IRketOrovtdinedl.C check). The crude
product gfter conplete concentration and codistillation with tol uene under
reduced pressuge S | 1ized,f 0 of hanol . .35 This
resulted in 5. 39“@aﬁ%393¥§%? %fﬁ%%ﬁ?%gg}%%ﬂﬁgkﬂhgegiﬁﬁ ﬁﬁg_rfﬁﬁo?e?%fed
further 0.3 g &F %‘? JeuE Pgﬁ.ﬁ'?)é)c?f"‘t ReoP})diiseprpRrlethhamipe; at shéwed t hat
t he product wa¥ifh Q+e Mloph bFiflupropsabhy dFBYRrFéAe deo Hyec fhe
Boc- (D) - Cha- PyrohkepqeliGoNnRY s piecco AfSe 062 ch ofthBoso [ rtChasOBit f 18pesb ol )
were stilored tegef Bdaviigt b. 3. 2810 sofl itk Pyiid\ktad- 661 £¥NHA)n- BOCAL of
hydrochl or i de pEh Gy el beags gi@&a Whefa 7 gORs opYkRIIY LM ne (56 nmol)
in o] -BG, opanephosphoni ¢ anhydri de
(50% strength 2%%@# ﬁﬂee?%dﬁo? agé)tré?%) aé/\qér% 7a§ge§fl dropwi se. The m xture
was then stirr8YLSPPTOPYICEPKIYMNe @br 4805345844 - 9Be (S VRRE cHesy
preci pitate sephrirref Ofif, the yReditprgabydneyanifdinerdarigbtivigtwassucti on
and t he 180l ut i bakevasupeXinr BCHedarid whe brgasiavphlsgbwas wHsheth sitkenifith citric
aci d each tinestdésgtisxaedmnpickiboantepydRitivhafhdevd @it anf dheedrgrRi C
phase) 5 and tRensyfashed seMRId! whiNBSr Midel S2k Wateduiediym hicar gen- ate
sol ution, driedpyer Fadium.sulf il e Anfosone el it e wddenar sduced o
pressure. To m hImze e progdﬁep Qsphonic ~acl %y roduéf'c Phe Tes due
was taken up i RIetYRACcefapEeti%e @ it SRy °fiIEPééevai“f'ﬁk§ht‘H‘r%itled
NaHCO8 28I ut i ofihantherretiienlly ixaaudved ameinimofuhydregemdadoheenttaltead in a
rotary evapor aporTheYiteimpe¥atuxpe ofaspgedencsdllys kepki at fam 20500 10f 4a°deory).
d) Boc- (D) - ChadabyindNHhds(6Thd)c4idi@st %8s then filtered off, and the

solvent was removed in a rotary evaporator.

25 The product was purified by column chromatography on siica
gel (mobile phase: DCM/20% MeOH/3.5% HOAc (50% strength)) to
result in 1.53 g of Boc—(D)-(a-methyl)-Cha-Pro
(6—amidino)-3-picolylamide hydroacetate (HPCL {[sic] purity:
96.8%); FAB-MS (M+H)*: 515.

30
The Boc protective group was eliminated in isopropanolic HC1
(5 equivalents of HCl) at 50°C. 1.41 mg of
H-(D)-(a-methyl)-Cha-Pro (6-amidino)-3-picolylamide
dihydrochloride were obtained; FAB-MS (M+H*): 415.

35 ‘

Example 24

(D,L)—(4-Tetrahydropyranyl)glycylproline (6-amidino)-3-picolyl-

amide: '

40 As in Example 23, 2.70 g (10.4 mmol) of H-(D,L)-Thpg-OH and
2.96 g (10.4 mmol) of H-Pro (6-carboxamido)-3-picolylamide [sic]}
hydro-chloride resulted in 1.60 g of Boc-(D,L)-Thpg-Pro (6—amidi-
no)—-3-picolylamide hydroacetate (HPLC purity: 95%); FAB-MS (M+H"):
489. Cleavage of the Boc protective group resulted in 1.33 g of
45 H-(D,L)-Thpg-Pro (6—-amidino)-3-picolylamide dihydrochloride; FAB-
MS (M+H*): 389.



7.0 g of Boosb6Puaséha- Pyr-NH 3-(6- CONH2) -pico (14 mol) were dissolved
together with 9.5 m of diisopropylethylamne (56 nmol) in 100 m of CH2Cl2
and cooled to 0-50C, and 3.5 m of trifluoroacetic anhydride (25.2 mmol)
wer e added dropwi se.. 20 After stirri at RT for 2 h, the precursor was
conpl etely converte5 The solution was then extracted three tinmes with 20%
strength sB% %%&Ifate three tines with saturated so- dium bi carbonate
and once wiPh kR NoxPeanybah HRHLERPLERel ol 6saMmidine b3 —RicradLaMEde sodi um

sul fate and concentrated in a rotary 25 evaporator. Yield: 6.6 g (98% of

theory). Rrg th (Hdanmpha- Pys -Bdd—3D( 6y apd-fairdernyhpc 101 [(8eé udlsduedFalri ty i N
Boc- (D) - Eré’ygfwo%q(ﬁama@l@a wabh WA reoBr el hetl 85 diveEXROPE Hept ie- €)
into the t 48 Wit Port&% 1'>?;t19 £P§-ddﬁ3“0t£§ 'éy&trhsé 8 cf-‘xfo gﬁzglihm?t hyl

did d B
e A opah s sor Ve ayer Eih At %?ge S o

net hyl ene €hl@Fidfe toFaBYREPIWHB+F) ~ TgnorPorpyd iéPES"NH —(6-CN)-pico,
(D) - Cycl ohary| tfey cylanpNgrgurp ;@sopphyeptad vda( shanytinexyasiginsn-stage- am de:
40 (a) Ho(M€ycimpanpiinéd yEliinatbox adti dhe- Bopi mxptdcaivdegf &L WwithAs i n
Ex?hrrpllg SBQ@i,ré&lilea oh B, t-¢YchoRssyh) Ehy ﬂlﬂ) ~NH>8 -0 Léa)d]@ﬁrc% react ed
W .o 0 n C
%?r%o)rlgiz 1%@ vﬁ”ﬂ.t@ éﬁ%rﬁcq.ﬁ gygﬁéf: F\’ﬁl{iﬁa ?M l§*l) 399

dlhydrochlorl to give g of opr opyl )
(6- car boxam do) - 3- pi col yl am de hydro- chI oride; (FAB-Mb) (I\/HrH+) 249.
0050/ 45644E®amPXeH 261 (D) - Chg- (N- Cycl opropyl )@y (6-am di no) - 3- pi col yl ami de:
As in Btanpb el R3(H3damansy hg (@ y8 parbine of6 f4miNicyct opiopyl} @hide :
(6-car boxam do) - 3-pi col yl am de [sic] hydrochloride and 2.3 g 5 (8.8 nmol)
of Boc- (D)A@& Cﬂstanngiel ised 3&408&9( piaﬁgﬁné ﬁwoﬁal\hsxglmwxbmy -
(6-am di no fg}? %lgl)\re é‘ﬁZ di%eprpliagt on
of the Boc %%tectlvi roré) ﬁeggtg o lg ¢ 3
H (D) - Chg/}F §Pdlldp pgﬁi ’i}: ??1%7‘?12:} H3 : pFSISATER RS HYITRIAEERNI or i de;
FAB- M5 pliggy wapy gapT e &“(CD)’l'E!?/cq (ﬂYé‘%?l’é;T?&ﬁﬂlpfrlé!“Fﬁ@ dihydro-
(4-am d| no¢hllona1mtthybme¢ MBdcartiDd® ) di 1—adamantyl )Gly-Pro-NH-3-(6-CN)-pico,

and the cyano group was converted via the hydroxyamidine stage

into the amidine. Elimination of the Boc protective group with

HC1l resulted in H-(D,L)-(l-adamantyl)Gly—-Pro—NH-3-(6—am)-pico

25 dihydrochloride as white amorphous powder. FAB-MS (M+H%): 439.

Example 27
H-(D,L)-1-Tetralinylglycylproline (6-amidino)-3-picolylamide:

30 As in Example 17, Boc-(D,L)-(l-tetralinyl)Gly—-OH (see above for
preparation) was coupled with H-Pro-OCH3-HCl1l to give the dipeptide
Boc—(D,L)~-(1-tetralinyl)Gly-Pro-OCH3, the ester was hydrolyzed,
coupling was carried out with 6-cyano-3-picolylamine dihydro-
chloride to give Boc—-(D,L)-(1l-tetralinyl)Gly-Pro-

35 NH-3—-(6-CN)-pico, and the cyano group was converted via the
hydroxyamidine stage into the amidine. Elimination of the Boc
protective group with HCl resulted in H-(D,L)-(l-tetralinyl)Gly-
Pro—-NH-3-(6-am)-pico dihydrochloride as white solid substance.
FAB-MS (M+H*): 435.

40
Example 28
(D,L)—(Trimethylsilyl)alanylproline (6-amidino)-3-picolylamide:

As in Example 23, 1.88 g (7.2 mmol) of Boc—-(D,L)-triethyl-

45 silyl)Ala-OH and 2.05 g (7.2 mmol) of H-Pro (6—carboxa-
mido)—-3-picolylamide [sic] hydrochloride resulted in 1.45 g of
Boc-(D,L)—-(trimethyl-silyl)Ala-Pro (6—-amidino)-3-picolylamide hy-



15 hydr ochbos0@d@5624Azi donet hyl - 4- cyanonapht hal ene:  24.6 g (0.1 nol) of
1- br ononet hyl - 4- cyanonapht hal ene 20 (MJ. S. Dewar, P.J. Gisdale, J. Aner.
Chem Soc. 84 (1996 [sic]) 3541) were dissolved in 100 mM of

di met hyl formami de, 98 g (0.15 nol) ofg odi um azi de were added and the
m'xturevva stirred _at er addition of 100 wat er
and 100 nt dppacefaheof 1L MR TerR aikeareBhe i Bet e @ P (e
organi ¢ ph&8BLGkis Fs“@p%s (Mt8d :0fPl - washed twice with water and dried over
MySH4r and the solvent was distilled off under reduced pressure. The
resul ti ng cpadeageeldfowhshBes ydetprofive tgrump uvesdlved Hautl.22rg ke purifica-
30 tion snute, mﬁoqttrrlaaehj;pguyh)Amhnpf@t(Wamédsu@nm@abbmyime di-

hydr ochl or | dg; & Aakdersh gfé) g+{n @ M of THE was slow y added
dropwi se t 9505 a solufion o 56 2 jg (1 mol) of triphenyl phosphine in 70 ni

of THE at 10C (evol ution of nitrogen). After the addition was com plete,
2.75 m (OE’_ES‘“HﬁJtﬂ) %f water were added dropwi se and the reaction m xture
was stirredDak)RB dvOrRkrinethorys pheny takanyilpspline rlisgigiingbotmidire sol vent
was takao dp)+-mhidodty@-aytdexchl ori c 40 acid, the insoluble constituents
were filtered off with suction, and the filtrate was washed several tines

with tol “eRS ipd ‘i% 1% heBéJJ(BhET¥k?hP%DJ%'rQﬁe%ﬂﬂp‘h@ffﬁhe &l abU\}g aci d

phase was ust H epn_extracte et hyl
PNaSe. 205 2o bbbt arugnd i dobomusinly HbALGebdeTo SHLEAGC TRl SIbl
with MySoatade, B%ﬁ't‘«?r Ly ebl%lc‘h%r\'—rtlﬁ‘e‘éw) ePRAT$C 1 FH% ¢$595 ¥2s Y¥rune,
aci di fi 88 drehyzadrercenblhydrwashicerrteddut wakht ¢ ovryanoFEBrpiee} wiamineh

suct i on andiblydrtdihloesdet €ol givel 8ob- (b (1§31 , DOEBIHES 6¥Phe-3Go-t heory) of

hydr ochl or Nﬁe}b@ﬁ-@)'—?QEaI eﬂ\d \Whiet 8y ShY Yraup, whd conver2d48Gria the
Boc- (D) - q’ﬁ%&’ nﬁldYLﬁE i’\lzq % ri%t()‘ltgf” el PREOMIY LaBLEYL Al %‘%ouﬁ
n‘é

acet at e: yl proline, prepared by reacting
Boc- (D) - cy¥Rdhekd a;;(e’ proline nethyl ester and subse- quent
hydrol y2Ps, was coupl ed by general nethod 2 with 1-anino 10
met hyl - 4- cifah@rfatt3h &l Entr inethex)) Bheé tReemid-8h ébrame pdgandiydngshleas
converted rkhde® wdwe cbtadhad dundiitenahotphdug gewndenl nmBt-Med(M+H*)Thesacet ate
was isolated in the formof white crystals. mp.
Example 30
25 (D,L)-(3-Phenyl)prolylproline (6—-amidino)-3—-picolylamide:

As in Example 23, 1.50 g (5.1 mmol) of Boc—(D,L)—-(3-phenyl)Pro-OH
(the transamino acid described in J. Org. Chem. 55 (1990) 270 was
used) and 1.45 g (5.1 mmol) of H-Pro (6-carboxamido)-3-picolyla-

30 mide [sic] hydrochloride resulted in 1.01 g of Boc-(D,L)—-(3~phe-
nyl)Pro-Pro (6—-amidino)-3-picolylamide hydroacetate with a purity
of 98% (HPLC): FAB-MS (M+H*): 521.

Cleavage of the Boc protective group resulted in 0.92 g of
35 H-(D,L)-(3-phenyl)Pro-Pro (6-amidino)-3-picolylamide dihydro-
chloride; FAB-MS (M+H*): 421.

Example 31
(D,L)-(4-Methyl)pipecolylproline (6-amidino)—-3-picolylamide:
40 _
As in Example 23, 1.50 g (6.2 mmol) of
trans-(D,L)—(4-methyl)-Pic-OH (literature: Biochem. Biophys. Res.
Commun. (1981) 440) and 1.76 g (6.2 mmol) of H-Pro (6-carboxa-
mido)—-3-picolylamide [sic] hydrochloride resulted in 1.08 g of
45 Boc-(D,L)-(4-methyl)Pic-Pro (6-amidino)-3-picolylamide hydroace-
tate in a purity of 95% (HPLC); FAB-MS (M+H*): 473.



-144- 147C; bbBolyRsEuHt) : 526. 15 (D)-Cycl ohexyl gl ycyl proline

(4-am di no) - 1- napht hyl net hyl am de di - hydrochl ori de: The Boc group was
elimnated fromthe above conpound using iso- propanolic hydrochloric acid
to afford the dihydrochl oride in the 9;0 formof white crystals. m p.

228-232C;, EAB-MS (Mt i}

(D, L) - (4- TELPER %"rojg:t By F % ’;zxeﬁggr’? n& R FEERBESSE 4% éy
benzyl am dE8- (Pl Y2 hé’b e ;?g-(ﬁ’rém’(@WéO:”ZIPE?\B)d@rH‘V 3mia dzoy g (11.2
mol ) of Beobl¢Dide; FABgMEH(MER'S :r8a8ted as in Exanple 26(b) with 3.3 g
(11.2 mol) of HPro 2-MeO4-CN- 30 benzyl am de hydrochloride. 4.8 g of

pr oduct \geggagpigiﬂed 1H- NVR (DMSO-D6; 8 in ppm: 8.40 and 7.95 (1H, NH

57 00. 5. 70 (0] erpe iRy g BTl R plngalogk T g fndlipd g p B l-

(D, L)-(4-T F’ Shydr opyranyl ) gl ycyl prol i ne (2-met hoxy-4-am di -

no)benzylamde: 2.0 g (4.0 nmmmol) of the nitrile were reacted as in Exanple
40 26(b) wabh lﬁydrbwaﬁiﬁrréﬁh?@h‘h)hlpéﬁpde (10 mmol ) and DIPEA (24 mmol) to
give 2.Qog of the corresponding hydroxyani dine. Hydrogenation of the

hydr oxyam di neswt & &a%\e-@ yeked / (13 14N mmbe PHieted sQBfefdiRH \tﬁJg%@hlewﬁ}ﬁt I C
acid and subsegugg\ Efg %mﬂﬁgkggg&ﬂﬁ{ﬁgﬂ%gﬁ ghiélcqjaegel
‘?1]8 f18r

bile 45 ph 0% Si
0050/ 45644 1015786 %@ BRCHRAEE B B gL £ 4l

di aster- eomer §H¢GYs @R/ rhile BHiFrang 3% Cat FPLES purilt 9 oPr YoMePRRE- Boc
pr ot ect ilbe gr opponas aaihyrthnaeedSO%\ sPERhbyulroglertibnchh cetilgd. atetagebf the
product were ohtaengdied tdtopwisll @hepuliktyrdfwaO ¥hefr ARk idreldViabHRT M-

Exanpl e 36 (D, h)gR3- ﬂ&@%’lﬁk%@WalsOfthhﬂéd to 150 ml w1th CH2CL2, ex-
(2- met hoxy- 4- a@rg

b
(2- MBO- 4- ON) - benz&Fga 9 R BE j?éf“%g g %“1 fand 5. 2 g
(17.6 mol ) of TR Y Mé‘&fi %éﬁiwa yaf B ‘ﬁd@%&ibs%on-
20 propylethylamine was detectable by TLC, dried over sodium
sulfate and concentrated in a rotary evaporator. The agqueous
‘Phases were then back-extracted three times with CH,Cl,, and
the organic phase was dried, concentrated in a rotary evapor-
ator and used together with the above product but without
25 further purification in the next reaction. Propanephosphonic
acid was also present as subsidiary component.

b) H-Pyr-NH-3-(6-CONH,)-pico hydrochloride:

30 The crude product from above was dissolved in 100 ml of CH,Cl,
and after addition of 10 ml of 5 M hydrochloride in ether,
stirred at RT for 2 h (TLC check). The crude product after
complete concentration and codistillation with toluene under
reduced pressure was recrystallized from 200 ml of ethanol.

35 This resulted in 5.03 g and, after concentration of the
mother liquor, a further 0.3 g of product (80.4% of theory).
Elemental analysis showed that the product was in the form of
the monohydrochloride.

40 c¢) Boc-(D)-Cha-Pyr—-NH-3-(6-CONH;)-pico:

5.06 g of Boc—(D)-Cha-OH (18.66 mmol) were stirred together

with 5.28 g of H-Pyr-NH-3-(6-CONH;)-pico hydrochloride

(18.66 mmol) and 9.55 ml of diisopropylethylamine (56 mmol)
45 in 75 ml of CH,Cl, and, at 0-5°C, 18.6 ml of propanephosphonic

anhydride (50% strength solution in ethyl acetate) were added

dropwise. The mixture was then stirred at RT overnight, dur-



15 verted as0Y45eaypl e 23 (b) with subsequent purification by colum
chromat ography on silica gel (nobile phase: DCM 4.5% MeOH) into 5.6 g of
product. 1H NVR (DVSO-d6; S in ppm: 8.45 and 7.95 (1H NH (2 20

di ast ereonmers or rotarrers)) 7.5-6.9 § 14H) 5 35-4.95 (m 1H), 4.5-4.1
(m3H), 4.0-3.Q and_3. 85 3 2 .diaster 2,.1-1.1
(m13H). (b) B&é’ fiﬁgﬁrﬁfépf\ﬁ - Ed e %E T%Pe% rgkea‘ﬁ?%J ne was
obt ai ned by reaf&tl Eviith) BuGlan aﬁ?d?%&ﬁ%’%@“h‘s’/ﬁ rgFrad &9 n
Exanpl e 26(b). t}HeNNW-KTDI‘QéO"@IG?f 5t Orenggh ppihgizs acig) eagh (timgi 4TH@r eo-
mers)). 30 (c) shoy®iLye [FiasBpoepitdthyVam)nd- batly. iGl ehe ageyaofict bea&k) gr oup
by hydrogenol ysng @ken wdshadpkeveZHl h)imabow st sedueated®Wdd iueabh 68r Hon -

col um chr omat g%agbyupfbn 3§r§éal&?exg%d£mbédlefa%a§§d LMk rdteq20 %
MeOH 3 % HOAc &59 % %5 th)egsresul

IO
Boc- (D, L) - Dpa- P3SN " di h °d%“6’écl:’% %4 $PSs PR IRBA%TPEOB}

di ast er eoners #qid B)Cﬁ”fctd)}‘c&f ﬁ?n’ifsﬁl 0ves (+S® UPTAR ‘B%‘bylptaﬁteéé’f?ve group
was el i m nat ed eXtRagkRd \AavierRy dE breft Gtitdesgbikratadd NaHEOpsedyEionaandbt ai ned
40 as dilwydr ocltheni deied tdveirheoditume sulifiaty amil cawentrasedriooaerotangi 0 as
the previous staggordtbNVRieDVSD: 016 oF bRo@idl :asd s60i8. £8art 4Hs%asEdi ne),
8.9-8.4 (4H NH.gpgh NH3(B), 7.7-7.0 (13H), 5.2-4.9 (m 1H), 4.5-3.7 45
(8H), 3.25 (m 1H), 5 95 (m 1H), 2.2-1.2 (4H). 0050/45644 102 Exanple 37
(D, L) -(2- Norbornyl) | proline_ (2-nethoxy-4-am dino)benzyla- mde: 5 3.0
g (11.1 md¥) EPCB&)@W ac)PY(zNﬁo?bkFr r‘r";9'|)yé41§°m and 3.3 g (11.1 mmol) of
H-Pro (A0 4-CN) - benzyl ami de hydrochl ori de were condensed as in Exanple
23(b) to give 5.0 g of Hec-(OP-Cha-EyZ-Nar-Bot éry¢ONBLy-Pico (14 mmol) were
(2- MeO 4- CN) - bengybavédiecyednbur e 9G6Nm1Ver tﬁds\bbaopﬁpetkmd..ramuam di ne

stage with sub u Y. nat i i ;
Boc- (D, L) - ( 2- ngﬁggﬁiﬁ q,rq% 7 nglvec},gcw na;cﬁcé,oge@ to 033 Cx °C and, 3.5 ml

Pro ( e
protective grodp Was °r°yacet18 anhylgg#ﬁy&roc "EOL) | WG adde% 8r?ﬁmse
correspdfdi ng A&EEF ngt i 8EnRBridFe % ésuF‘P%d’recurs“ vas ‘completely

converted. The solution was then extracted three times with
20% strength sodium sulfate, three times with saturated so-
dium bicarbonate and once with saturated sodium chloride sol-

ution, dried over sodium sulfate and concentrated in a rotary
25 evaporator. Yield: 6.6 g (98% of theory).

e) H-(D)-Cha-Pyr-NH-3-(6-am)-pico:

The nitrile functionality in Boc-(D)-Cha-Pyr-NH-3-(6-CN)-pico
30 was converted as in Example 93 (c—e) into the thiocamide with
HyS, into the imino thiomethyl ester with methyl iodide and
subsequently into the amidine with ammonium acetate. The Boc
protective group was eliminated with ethereal hydrochloric
acid in methylene chloride. FAB-MS (M+H*): 398.
35
Example 33
(D)—Cyclohexylglycol-(N-cyclopropyl)glycine (6- amldlno) 3-pico-
lyl-amide:

40 (a) H—-(N-Cyclopropyl)Gly (6-carboxamido)-3-picolylamide [sic]:

As in Example 23(a), 12.5 g of Boc—-(N-cyclopropyl)Gly—OH

(58 mmol) were reacted with 13.0 g (58 mmol) of (6-carboxa-

mido)—-3-picolylamine {sic) dihydrochloride to give 11.3 g of
45 H~(N-cyclopropyl)Gly (6-carboxamido)-3-picolylamide hydro-

chloride; (FAB-MS) (M+H*): 249.



after the poso9aseaas stripped of f; FAB-MS (MrH+): 428. 15 Exanple 38

(D, L)-(1-Tetralinyl)glycyl proline (2-nethoxy-4-am di no)benzyla- mde: 3.0 g
(9.8 mmol) of Boc-(D L)-(1-tetralinyl)@y-OH and 2.9 g 20 (9.8 nmol) of

H Pro (2- MO 4-CN)-benzyl am de hydroc? or| de were condensed as in Exanple

(Zg(ll\)zeot?l %) b@ni??a‘?ﬁ?ﬂg“aﬁgl ?‘ﬂ%?‘?‘?é’rlm %Leélrat%ﬂ’)l\?f’i F’F%"?ﬂ;‘é’rlt?ﬁ‘flﬁﬁ di ne

stage with subsequent hydro- genation into 2.6 g of the correspondi ng

am di ne hydr oaaset &b eExanfBeTRa (M d 1% gdi( By8lrmowtil)opi dé- (s yslibaropyll ¥ lyer

cl eavage of thge- B@ﬁb&m{l@@t)wepg:ratypahmd&q\éwlt ngﬁS@lﬂl&ﬂabdéﬁgeﬂ 3g
chlorides FAB/ gV ffdit)os ggg_ BR! BeADL g:é QPeyl gl ycyl proI | ne
(2- et hoxy 4- a t{qPF_y

and 5.0 g (16. 5‘°§n@§@ ( E&gf Oﬁ?& §1%\§6_(baéﬁgy a glhé%gg' ﬁf‘orl vvere
condensed 35 SE°PR°S IFéBﬁfb tHo §i ¥84.7 g of Boc- (D, L) Cog- Pro

(2-MeO 4-CN) - benzyl am de. 1H NVR (DMSO-d6, 6 in ppm: 8.35 and 7.95

(t,1H NH (2 di adtimienrmms P, tRe pc/ p26teGHve Yrodpanesweligsl (id, 1H/ N of) (2
di ast er aoner s) Hr (B) 4chg- (¥cyéthprapy@sclyg, Bé+dik)ino) 33 9icb13Q andld , di-

2.20-1.15 (28Hhygf8nrodd@;0kabhgs NiM+ik ) © yre further converted as in
Exanpl e 23(b) VI a the hydroxyam di ne stage wi th subsequent hydrogena- 45

tion and cl eava e of the Boc protective group into 1.7 g of H (D, L)-Cog-Pro
(2- Me- 4- anf*BBAZY thi de di hydrochl ori de. 0050/ 45644 103 1H NMR (DNSO d6 S
in ppm: 9.80" @W@%lelﬁywﬁ%lﬁé (§ 2anfidiged réohdphyhy ImgtBplamide dd-6 -
and 8. 305 Nyid¢br Pomlidest er eoners)), 7.60-7.25 (3H), 4.50-4.10 (4H),
4.00-3.40 (4H), 3.90 (s,3H), 2.20-1.20 (19H. 5 Exanple 40

(D)-(a- Met hyk;ga&ﬁmhagﬁg% kthB€eh&s Met hoxy- 4- am di no) ben- zyl - am de:
10 2.7 g (9.5 mmol ) of Boc-( (&‘rrethyl)ChaO-landZBQ(QSmmI)of

H Pro (2- |veo4 Cl\l?obenz Iam de h droch }gflde wer

momet 4—cyanonaphthalene
20 (M.J.S. Dewar, P.J. Grisdale, J. Amer. Chem. Soc. 84 (1996 [sic])
3541) were dissolved in 100 ml of dimethylformamide, 98 g
(0.15 mol) of sodium azide were added and the mixture was stirred
at RT overnight.

25 After addition of 100 ml of water and 100 ml of an ethyl acetate/
methyl t-butyl ether mixture (1/1), the organic phase was separ-
ated off, washed twice with water and dried over MgSO4, and the
solvent was distilled off under reduced pressure. The resulting
pale yellowish crude product was used without further purifica-

30 tion in the next reaction.

l1-Aminomethyl-4-cyanonaphthalene hydrochloride:

The azide dissolved in 30 ml of THF was slowly added dropwise to

35 a solution of 26.2 g (1 mol) of triphenylphosphine in 70 ml of
THF at 10°C (evolution of nitrogen). After the addition was com-
plete, 2.75 ml (0.15 mol) of water were added dropwise and the
reaction mixture was stirred at RT overnight. The residue after
stripping off the solvent was taken up in dilute hydrochloric

40 acid, the insoluble constituents were filtered off with suction,
and the filtrate was washed several times with toluene to remove
the triphenylphosphine oxide completely. The acid phase was ad-
justed to pH 9 with 1 N NaOH and then extracted with ethyl ace-
tate several times, the combined ethyl acetate phases were dried

45 with MgSO4 and, after reduction to about one half of the initial
volume, acidified with ethereal hydrochloric acid solution.
Filtration with suction and drying resulted in 19.5 g (87% of



condensed 0s50Y456aPl e 23(b) to give 2.5 g of Boc-(D)- (a-nmethyl)-Cha-Pro
(2-MeO- 4-CN)-benzylam de. 1.0 g of this were further converted via the
hydr oxyani di ne stage w th subsequent 15 hydr ogenati on and cl eavage of the
Boc protective group into 0.6 g .of § D) (a-net hyl)-Cha-Pro

2- MO 4- b hi d B- 444, EX le 41
% (D) - DIBEREEL BoaREb TS Céngrzlﬁfglﬁ-rff?y MBSt avsadheyhabe 1 de:
4.4 g (12. (?4|9'n%}) of Boc-(D,L)- (dl benzosuberyl)-Ay-OH and 3.5 g (12.0

mmol ) of HPro (2-MeO 4-CN)-benzyl am de hydrochl oride were 25 condensed as

i n Exanpl e B33¢p) toygliohex§141 g ifprdadné D 4-)an(idii e Nz Dsndpareply )l met My Pt de
(2- MO 4-5Che=bgpgyl am de. 2.0 g of this were further converted via the
hydr oxyam di ne stage with subse- quent hydrogenati on and cl eavage of the

Boc protec 0 into of H di zosuberyl)-Ady-Pro

(o NRO 4 aRPe Bt Lo ety LEL YR AR PR or FoRPS TR R ARG, 520, Bxcarn e
42 (D, L)- (3Bog; 5Dr?¥%1ﬂ¥6%y}ﬁwedwaﬁ9|@?ﬂ%%mﬂzh%tm 2ndasikie- no)
benzyl am daue8§ Rydm®lysis, 9wasoidupddBby -qehet a3 - metimed [RomyithPhearChceand 1. 75
g (5.9 ronakrhpi- Hdaramoﬁaph‘bﬁldex{a\lhybeaaryicadﬁdéeah&dfwhIﬂm’ei dyawrga:oup
condensed %ﬁs'BOﬁQEHHﬂdelggébﬂhé(%M1H!ﬁe3f&hdkf3%a59€y(ﬂ} neral method 1.
(3,4,5-tri %E@éé@aﬂ"%agr? Iaml? A cha?stgl 40 th| S were
further cony ;_g 5‘% xya |ne stage w ﬁ equen

hydr ogenatl g % % aﬁ% H[He *protective group into 0.4 g of

H (D L)-(3,4,5- trlrrethoxy) Phe-Pro (2-Me-4-am)benzyl am de [sic]

di hydr odi§l dPi deycItRxyE gl Ke¥hkyrold®s, (443ni3Hi50/)4564apHly ImExhybaeid3 di-

(D, L)-(Tri mgthytisidnildeal anyl prol i ne (2-net hoxy-4-am di no)benzyla- mde: 5
2.00 g (7.65 mml) of Boc-(trimethylsilyl)-Ala-Od and 2.26 g (7.65 mml)
gamfreo _{3n @%y ﬂm%t@&dép%ig&“ qgowg mspg%ﬂg 085G 30"

(2- lveo4 B%’fﬁ% é°°'i T%chd 2’) 132 o $P8 ¢ he
hydroxy dprpe of whlte crystals. m.p -232°C; FAB MS (M+H*Y) : 436

Example 35
(D,L)-(4- Tetrahydropyranyl)glycylprollne (2-methoxy-4-amidino)-
benzylamide:
25
(a) Boc—-(D,L)-Thpg-Pro (2-MeO-4-CN)benzylamide:

2.9 g (11.2 mmol) of Boc—(D,L)-Thpg-OH were reacted as in
Example 26(b) with 3.3 g (11.2 mmol) of H-Pro 2-MeO-4-CN-
30 benzylamide hydrochloride. 4.8 g of product were obtained.

1H-NMR (DMSO-D€é; O in ppm): 8.40 and 7.95 (1H, NH (2
diastereomers or 2 rotamers)), 7.5-6.9 (m,4H), 4.45-3.95
{(m,3H), 3.90-3.70 (m,6H), 3.65-3.05 (m,4H), 2.2-1.1 (m,18H)
35
(b) (D,L)—-(4- Tetrahydropyranyl)glycylprollne (2-methoxy—-4-amidi-
no)benzylamide:

2.0 g (4.0 mmol) of the nitrile were reacted as in Example

40 26 (b) with hydroxylamine hydrochloride (10 mmol) and DIPEA
(24 mmol) to give 2.0 g of the corresponding hydroxyamidine.
Hydrogenation of the hydroxyamidine with Raney nickel/H; in
MeOH and one equivalent of acetic acid and subsequent puri-
fication by column chromatography on silica gel (mobile

45 phase: DCM/15% MeOH/5% HOAc (50% strength)) resulted in 1.3 g



st age w t hopslbyageaat hydrogenati on and cl eavage of the Boc pro- tective
group into 0.65 g of HH(D)-(trinethylsilyl)-A a-Pro

(2-MeO 4-am - benzyl am de di hydrochl oride; FAB-MS (MrH+): 420. 15 Exanple 44
(D) -(tert-Butyl)-serylproline (2-net y- 4-am di no) benzyl am de 5.0 g

(16.9 mol ) of Z-(D)-(tBu)-Ser-OH an 16.9 nmol) o

(2- MeO- 4- CN) - bé 9§Pa?ﬁ( dden Par Rt GStEE %‘?‘g“étor’ré‘eﬁg‘édfgdg“ iof Eodﬁ?ﬁa

23(b) to give 8O°Be¥s offantPB) retbu)l3er apd P { AVEELG- I LEDORZ 9P i de 4. 1g
of this were further converted via the hydroxyam dine stage with
subsequent hydragepsd igrvtieBt dve. gk dhipOtras Ze {1 infakBy) 1SeeMh@drogen

(2- MO 4sam - bepzyl a4l de hygregc@{ea %od@@%reﬁgﬁtQinéJ‘%lz:hpraﬁt g6td ve group

by hydrogenol ysg|, S i, € R of net hanol and one
equi val ent of E %‘Y\g oaipc? %I ng%ﬁ%s prgge%ce g‘ 185 ng of Pd/C (10 % at RT.

2.3 g of inpure product were obtained as d| hydr oacet ate, which was
purified bf*frp¥e 36FAB- M5 (MHH+): 419. 30 'H NVR (DMSO-d6, S in ppm:
9.3-8.7 (7P, Bntlifr®inhenkElanygdpiol {rieH ( 2NMpthIxF=4-aBifd3pp ) ben Zylamdde :
(dd, 1H) 103.95 (s,3H), 3.9-3.2 (7H), 2.2-1.5 (4H), 1.05 (s, 9H). Exanple 45

.35 (D, L)- Q§? PBSBQ‘%&M)OJD%Japb%'(@-Me%'ﬁE erfryddhdieo) benzyl anmide: 1.3 g
(4 5 mmol ) of Boc 3- phenyl) - Pro- (see'also Exanple 30) and 1.3 g

(4.5 nmmol ) of H benzyl a- m de hydr Ior| re condensed
as in Exanple 93 (% {]t7 IXEF‘{}‘Blgggfl Bocy (81 L B BHL)'m 3%7\,\%‘8‘“‘&0

(2- MO 4-CN) - béﬁz’s’lf%ﬁﬁ dé"Maﬁd‘lTQN)t‘l?@chfbﬁ‘VEH d\‘/’Pﬁh%%’éld@yd’leéﬁy‘aW'dl ne -
st age wilsh subsertedicrd imyBregelmtZ3orbandith canbagquent tha iBdcapion dut i ve
group into 0. éolumi dirdRakpgtapizhemykiibPEo-d¥10 (dbMeéphard):- benzylsem de

di hydrochl ori dgaoffABr M3 EMEHY) of 43Qdusd. 0050/ 45644 105 Exanple 46

(D) - Cycl ohexyl gl ycyl pi peri di he- 2-car boxyl i c aC| d (2-nethoxy-

4-am di no) benzyl am de: 5 Th% wound V\% ed as |n Ex |l e 48 or 23
(b). To do t hi sH-NMR gDMSpzd ) PRF) B ? ?’ ch have been
prepar e@0 by céhéé\fﬁ%ﬁqwsof’rmf—a@@)ﬁ% 'O-ﬁﬁ h PkM’élO‘?e3I5 4r®2hl ori de
and subsequent (al k&) i e Sidil ol wsits) ,0f . ORe. (és(tnar3ﬂ)we3e9Q:cam19ﬁs§5I (svidth 0.8 ¢
(4.1 mmol ) of (2-dkL3drEmebenygylam-ne1hydyaahl.ori de

(b) Boc-(D,L)-Dpa-Pro-NH-(2-MeO)-4-amb:

25 .
The hydroxyamidine was obtained by reacting the nitrile with
hydroxylamine hydrochloride as in Example 26(b).
1H-NMR (DMSO-d€é): 5.90-5.78 ppm (2s, 1lH, OH (2 diastereo-
mers)).

30

(c) H-(D,L)-Dpa—-Pro-NH-(2-MeO)-4-amb:

Cleavage of the OH group by hydrogenolysis as in Example
26(b) and subsequent purification by column chromatography on

35 silica gel (mobile phase: DCM/10 % - 20 % MeOH/3 % HOAc (50 %
strength)) resulted in Boc-(D,L)-Dpa—Pro-NH-2-MeO)-4-amb
dihydroacetate as 1:1 mixture of diastereomers in a purity of
almost 100 % (HPLC). The Boc protective group was eliminated
in DCM with hydrochloride gas, and the product was obtained

40 as dihydrochloride with the same purity and same diastereomer
ratio as the previous stage.

lH-NMR (DMSO-d6é; & in ppm): 9.70-9.25 (4H, amidine), 8.9-8.4
(4H, NH and NH3®), 7.7-7.0 (13H), 5.2-4.9 (m, 1H), 4.5-3.7
45 (8H), 3.25 (m, 1H), 2.95 (m, 1H), 2.2-1.2 (4H).



10 to give gbsbd/asyadBoc-(D)-Chg-Pic (2- MO 4-CN)-benzyl am de. This
subst ance was further converted via the hydroxyam dine stage with
subsequent hydrogenation and cl eavage of the Boc protective group into 1.0
g of H(D)-Chg-Pic (2-Meo-4-an)- benzy i de di hydro chl oride; FAB-MS
(MtH+) : 430. 15 Exanple 47 (D)-Cycl o]hexyl gl ycyl (N-cycl opropyl)glycine
( 2- met hox -A‘agﬁ%‘al%)- benzyl am de: 20 Exanple 47 was prepared as in
Exanpl es 489aﬁdl 9Z-Nqnporpylyglydilproling (2-methokyptjangfdino)benzyla-
Boc- (D) - Chgvi@R: cycl opropyl )-d y-COH, which had been prepared by
condensation of Boc-(D)-Chg-OH with H—(N—cyclo- propyl)-dy-Owe

hydr ochl gy izdg an@llﬁtubmu nafaéA@Juong QR iray1 13;1& %%Eieﬁﬁ
Condensed &ﬁh%QNﬁ%_ f4 pPED{Q ? gﬁpq%miaml e Cﬁ¥F q]n déSI%g

hyd hi
(2 Ne0 45 CRPP Bsﬂi%aﬁﬁ do E?rwr%l e 2hb eeg A 4 B s the

hydr oxyani diPnBoSPefRy WGl ~BE® sedriteRr 4 hGHl el pokdarand Ifaathge @sfn-t he Boc
protectivevgroeg viantthe) h8roxymildifb) s Cogp Witdy shlogr@mnt) h@liyogenation

(2- MeO 4oammybenzy-g ¥t IBagi- (e, ndjhyz%eehd;mﬁdmﬁé& N&-(»MbHﬂamﬂ-J&ndivxaﬁpl e
ﬁgng D|) am |19H§2é¥| ab R @5{9&&%2 %yg 'eqlaghgitég lfﬁEbEm{y&o&m di no)
Boc- (D) iy, o8, %5) e o ”"%lgfﬁaa SRFYE%
of DI PEA w@F& ﬁ1‘§<‘éed e&‘é W%fc /E?BFﬁt‘i’ SiABzE%Srr{ 1:nfi6f) of PPA (50 %

strength solution in ethyl acetate) and 23 m of DCIVIvvas added drop- w se
to this & Exe@pbee’8 the course of 30 min. The mxture was stirred at 0C

for a furtherLg- 1 -ardriaheny Wpghed 1pirbDind . @-MeshekpHa il Ho Kb figesA} 14 on,
then with LiNebydrochloric 45 acid and finally with saturated brine, and

t he organi c phase was dried over Na2SO4 and the solvent was stripped off.

9.7 f wer e obtajned and were hydrolyzed in
00507 4564431 65' 25%%;1“““811%8? MO ‘D\Ai‘t’ﬁ‘hit%ﬂraéfnélh?’sYo&Huﬁf‘ﬁy%ir%ﬂ de

sol uti orf0 40 - RTReY) PIhHE-Fre cbiMeont -GRE-kanzydpeidefiydrochl antdedeae,

di | ute hydrcootieusediasnwds Belamplde @34b) dtd y\givend.2he dXMoohabeL ) -
(l1-tetralinyl)Gly-Pro (2-MeO-4-CN)-benzylamide and further
converted via the hydroxyamidine stage with subsequent hydro-
genation into 2.6 g of the corresponding amidine hydroacetate.

25

The amidine dihydrochloride was obtained after cleavage of the’
Boc protective group in DCM with gaseous hydrogen chloride; FAB/
MS (M+H*): 464.

30 Example 39
(D,L)-Cyclooctylglycylproline (2-methoxy-4-amidino)benzylamide:

(a) 4.8 g (16 mmol) of Boc—(D,L)-Cog-OH and 5.0 g (16.9 mmol) of
H-Pro (2-MeO-4-CN)-benzylamide hydrochloride were condensed
35 as in Example 23(b) to give 4.7 g of Boc-(D,L)-Cog-Pro
(2-Me0O—-4-CN)-benzylamide.

lH-NMR (DMSO-dé, & in ppm): 8.35 and 7.95 (t,1H,NH

(2 diastereomers)), 7.50-7.25 (3H), 7.10 and 6.85 (d,1H,NH
40 (2 diastereomers)), 4.45-3.95 (4H), 3.85 (s,3H,OMe),

3.90-3.50 (4H), 2.20-1.15 (28H).

({b) 2.0 g of the nitrile were further converted as in Example
23(b) via the hydroxyamidine stage with subsequent hydrogena-
45 tion and cleavage of the Boc protective group into 1.7 g of
H-(D,L)-Cog-Pro (2-Me-4-am)-benzylamide dihydrochloride.



was dried gyeo/Wgea@d. The sol vent was stripped off to result 5in 8.5 g of
Boc-(D)-Cha-Pic-OH b) Boc-(D)-Cha-Pic (2- MO 4-CN) -benzylamde: 8.5 g
(22.2 muol ) of Boc-(D)-Cha-Pic-OH were stirred in 50 i 10 of THE with
2.56 g of HOSucc and 4.58 g of DCCatlngor 30 min. Then, at 5C, 4.4 g
(22.2 mol) of 2 MeO- 4- %nzyl an ne h droghl orldeH 25 m . of THE and
finally 3.1 m "BPMRIERMERFE® @il PRIR h&VnRRE utendé st?‘F’&;@d‘eat 0C for 1
h and all ovved(?odmtrﬂqe@mﬂsbi/er%l%htmﬂl'hea'55(9I radwas3® i (NHared 15 off, the
sol vent was st (R pgids tafrfecmeos) | he? f6i0-Tr 25 e( 3EInd 4t Be—4 prduydt) , WA S0 Q-sk.al® up
in ethyl acetatesppds washedssyccessi-veby (wd)h 0.5 N sodi um hydroxi de
solutiong 0.5 N hydrochloric acid and saturated brine. After drying over
Na2SO4, thE sol v vent, was conpletely stripped off. 11.5 g of Boc-(D)-Cha-Pic
20 (2- Me- 4-&5l Jbenz | am de £S|c wer e obt ai ned, 1H NWVR gDI\/SOdG Sin ppnm:
8.50 and 7.85 {%¢ &P CYFLONGEY 12 L apBiRERIADP  (FTREShQRYARRPiginh benyg (3H)
3.85 (s, 3Hyl-@mide:3 8 (1H), ca. 3.4-3.1 (2H), 2.3-0.8 (28H). 25 c)

H (D) - Cha-Pic (2-MeO 4-anm di no)benzylam de: 3.0 g (5.7 nmol) of the nitrile
from Exampbe746 (d)s wabe) COn-Botel(bgd (@smdthydyaoRh-€oRandbp . ¥i @ t he

hydr oxyam dine r&ﬁcﬁqeo\@ kDpr O A equey -BRHyR0R 'h%r@,eﬂl £ ade o the
Boc protectlv(g%lgsrﬁéj St &2 B'j v Eg oc (B -benzyl am de
di hydr ochl §PP Aglvég% A9) B g 4003

(D) - Oycl ohéKyRGFRMNISREI PR "@Pﬁéx&}“h’%ﬁﬁ%ﬁlﬁa}%nz’yloaﬁm 8&: this &q83€at i on

t ook pl acefasther E)@a\rvplrest‘Blé( Bheahydaskyamifiige ¢Yaqes wigb| ubsequent

Boc- ( D) -16hgy &t g tienhe agd nclbsmadeas f | thel Bochproveddivd. 4rgup linto onsl of
(2-Et O 4- Cb- ﬁ’e(li))d(@%EEh?Yﬂ*@ﬁh-bel f2-MED 140 aflh VEerfbyl athi@b B0Kydrdd— Chg- Pro

(2- Eto-4- Cp\) %g'adﬁs .Chhpride. This substance was further
converted Vi a t e 'hydr oxy- am ine stage with subsequent hydrogenati on and

cl eavage of the Boc protective group into 3.7 g of H (D)-Chg-Pro.

(2- Et O 4- af¥§™PYrfdy| ami de di hydrochl ori de. 45 0050/ 45644 107 1H NMVR

( DVBO- d@90 $DPj ) ppigenz9syBe e lycyiptaH ney fi2dmathoxg-Bamidino Jheénzydp- 8. 60
(3H, NH3), m¥dd5-7.30 (3H), 4.40-4.15 (6H, 2xCH2,

4,4 g (12.0 mmol) of Boc-(D,L)-(dibenzosuberyl)-Gly-OH and 3.5 g

(12.0 mmol) of H-Pro (2-MeO-4-CN)-benzylamide hydrochloride were
25 condensed as in Example 23(b) to give 6.4 g of Boc-(D,L)-

(dibenzosuberyl)—-Gly-Pro (2-Me0O-4-CN)-benzylamide. 2.0 g of this

were further converted via the hydroxyamidine stage with subse-

quent hydrogenation and cleavage of the Boc protective group into

0.9 g of H-(D,L)—(dibenzosuberyl)-Gly-Pro (2-MeO-4-am)-benzyla-
30 mide dihydrochloride; FAB-MS (M+H'): 526.

Example 42
(D,L)-(3,4,5-Trimethoxy)phenylalanylproline (2-methoxy-4)-amidi-
no)benzylamide:

35
2.10 g (5.9 mmol) of Boc-(3,4,5-trimethoxy)-Phe-OH and 1.75 g
(5.9 mmol) of H-Pro (2-Me0O-4-CN)-benzylamide hydrochloride were
condensed as in Example 23(b) to give 3.0 g of Boc—-(D,L)-
(3,4,5-trimethoxy)—-Phe-Pro (2-MeO-4-CN)-benzylamide. 1.2 g of

40 this were further converted via the hydroxyamidine stage with
subsequent hydrogenation and cleavage of the Boc protective group
into 0.4 g of H-(D,L)-(3,4,5~trimethoxy)~-Phe-Pro
(2-Me—-4-am-)benzylamide [sic] dihydrochloride; FAB-MS (M+H*): 485.

45



2xCH), 3.99080945644, CH2), 2.20-1.00 (18H, CH3, 7xCH2, CH). 5 Exanple 50
(D) - Cycl ohexyl gl ycyl proline (2-iodo-4-am di no)benzyl am de: Preparation
took place as in Exanples 23 (b) and 48. 10.4 g (29.2 mmol) of

Boc- (D) - Chg- Pro- OH were condensed as 4igy 48 (b) 10 with 8.6 g (29.2 mmol) of
(2-1-4-CN) - benz | am ne hydrochlorideto give 14.2 g of Boc-(D)-Chg-Pro
(2-1-4-CN) EB@RBYS i de. 3.0 g of this conpound were further converted via

t he hydr oxyBef it {er idtedgels WY b dabydptehine(drogerty dimamid ne) engvda-

Boc- (D) - ChgiBeo (2-1-4-am-benzylam de hydroacetate. Elimnation of the
Boc 15 protective group resulted in 0.3 g of H(D)-Chg-Pro (2-1-4-am-

benzyl 2{"‘3ﬂ§ g rqdmcﬁrslr Snbgg: ngﬁ%cwgemm 1531 15nﬁmrwaeaﬁg 2026 (5. 46
e e L
(2-BnO- 4- Cﬁlj’- ‘g‘ﬁ‘if V\@temz%r‘[; E)?It‘ gi ve

Boc- (D) - ChgtP%’Be‘{fZ’lﬁﬁéﬂ) a‘t?ér?z;ﬁ?a“?@“’rﬁcd’é BPWE)% a“&ti’&ntl tatively. 1.30 g
of this conpound were hydro- genated, as in Exanple 23 (b), via the

hydr oxyawi di. 6e $tafgaehdkst heraamﬁythairck@ﬂnlé‘:wirdogea tie Giydeoryamxdidee of

Boc- (D) - ChgtE’J;@ m(t% létaQsé At hgRzsh éﬁ'&t@'ﬁrﬁ)&@lﬁoéﬁé‘é@ég% %@dtﬁ@c}s&@)prghg Pro

(2-OH4-am, r a z cI eavage
t he hydrogena |on é/a\tr/ags 1H¥%@2ﬁ%eg; bE' {Fﬁ\ ﬁ&?h;{]ﬂsei g?c%(]g
O eavage of “THROBoE™Br 53?56!{ PG S&BY OFd9PH FRPBE (MBF ik Chg Pro
(2- OH 4-anm - benzyl am de di hydrochloride (HPLC purity 98.2 %, FAB-
(MtH+) : 150BxaBpldxddnpl e 52 (D) - Cycl.ohexyl gl ycyl proline
( 3- met hoxy{#8) aniéﬁm);hgmzyéarsimmliaé BoanetRpxPhg-dMikiino)benzylamide:
(3-MeO 4-CN) - benzyl am de: 40 From2 7 g (7.6 mmol) of Boc-(D)-Chg- Pro H -
and 1.5 7 | apt.n rochl
Exanpl e ?18(5(%29"@40)9 %Pifh%@ 9\% f‘g{%r B “Q?lsgeog% (B iy 5de, s
b O STPAFYL e de HydsogBlerige wergsc TS 200105
, 4290E21312E)1% 3?|-‘f)(b)3t959{\se 83@)9 °€az @)9-(65“)'35%35‘(1"3!51) 27MeQ .'@N()24H).
0050/ 45644bé08yldmidd.( B) 1 ChgefPrih is3weed fhirdiner berrud rteddeia3tie g of t he
nitrite [Sh¢firgdyanitife[ E0&ydalithS subBsdyadiit! @yddogdritivhaihbe 3.0 g of
hydr oxyam gipg)-s{@aas -wetbpsebeemeont -y I8 amide hydroacetate. Cleav-
age of the Z protective group by hydrogenolysis was carried out
25 in 80 ml of methanol and one equivalent of acetic acid in the
presence of 185 mg of Pd/C (10 %) at RT. 2.3 g of impure product
were obtained as dihydroacetate, which was purified by MPLC;

FAB-MS (M+H*): 419.

30 !H-NMR (DMSO-d%, d in ppm): 9.3-8.7 (7H, amidine and NH3*), 8.1
(1H, NH), 7.5-7.3 (3H), 4.1-4.0 (d4,1H), 3.95 (s,3H), 3.9-3.2
(7H), 2.2-1.5 (4H), 1.05 (s,9H).

Example 45
.35 (D,L)-(3-Phenyl)prolylproline (2-methoxy—-4-amidino)benzylamide:

1.3 g (4.5 mmol) of Boc—-(D,L)-(3-phenyl)-Pro-OH (see also
Example 30) and 1.3 g (4.5 mmol) of H-Pro (2-Me0O-4-CN)-benzyla-
mide hydrochloride were condensed as in Example 23 (b) to give

40 1.7 g of Boc—(D,L)-(3-phenyl)-Pro-Pro (2-MeO-4-CN)-benzylamide
and further converted via the hydroxyamidine stage with subse-
guent hydrogenation and cleavage of the Boc protective group into
0.7 g of H-(D,L)-(3-phenyl)-Pro-Pro (2-MeO-4-am)-benzylamide
dihydrochloride; FAB-MS (M+H'): 450.

45



-5 tion andoos@us$aqof the Boc protective group into 1.3 g of

H (D)-Chg-Pro (3-MeO 4-an)-benzyl am de di hydrochl oride (HPLC purity >

999 ; FAB-M5 (M+H+): 416. Exanple 53 10 (D)-Cycl ohexyl gl ycyl proline

(3- hydr oxy- 4- am di no) benzyl am de: g (5.46 mmol) of Boc-(D)-Chg-Pro-CH
wer e condensed t‘r 1. 50 g (5.46 mr[ﬁ% of (3-BnO 4-CN)-benzyl am ne

hydr ochl or Fg8™ %};\A % Exanple 48 (b) to give 2.12 g of Boc-(D)-Chg-Pro
(3-BnO 4- CIQP)I@YCE)]é?WY&ﬁFH‘éylﬂlH?r@%FeT TEATESHBOLA P T d 2npa ’b‘g‘@ffat ed as in
Exanpl e 234¢bhidinp theaziydnodgani di ne stage, in contrast to Exanple 51,

i mredi ately with Pd/ G hydrogen. O eavage of Boc pro- tective group resulted

l( nm &r ;12 %OQBer& mﬂangEZ ﬁ Qg/d%aﬁnlgyé@ bfi‘g}i Sf %éfhxﬂf)ocaé Qd dgyisFAB- MB
3- chi b Io = gﬁn ve_bee r ares OH
\(Nerg cgggeMe‘a enzy §D33C % § E:’rc ZP”@\I)“YSEHQ e

hydr ochl or paé e%b$%U%%aﬁbk 12@ M)irebwgwem he @S‘Eﬁrer’@rFD}mGﬁjlﬁBtdo
(3-d - 4- CNyithehz/|artitde. miobD of ¢R-Medsi-cipbendy lwwimef bythechlxonider t ed as
in Exampl €023i¢d)1 .9 @ blepsy-dmoxyraghdice sMagesvi Ly aiedd . Thls

ELy?E ogenat 'sQHsZ&&Qc&'d%%VQGEtHér tdmveggegrﬁaeehb\éﬁ e&w&ma&ee 3& 02 o
Exanpl e 55 g Z %Q{ % C I N d(r&ox‘c')}llé %gr’}g Jfen@oxy 35
4- am di no) BBR2yt 'aomgdé’ T é‘%@ g T

( 2- BnO 4- CRir L oeigs)il awades MHE ) Ex4 +e 51) were hydr ogenat ed as in Exanple

44 withipd/ C hydrogen. 1.35 g of Boc-(D)-Chg-Pro (2-0OH 4-CN)-benzyl am de
were 40 obkabmerk aavd were stirred with an equi nol ar anount of K2CO3 in 30

m of DMF apg- @béﬁbﬂ@xyﬁgl?g&fWNﬂd&cQBpf5¥§l)QQ§¥LnDr€§nﬁ@%ﬁB§§e4 éﬁldggoﬁor 3
d. The pro gg gxtracted into the organi ¢ phase by adding 100 of
wat er and et hyl acetate/ether 1:1 and, after drying over Na2804

t he sol vent was strl pped of f. The 45 crude product obtained in this way was -
convert @@ B¥arplediniRe Pepyipd ¢SaipHexanpdesx$anind 78 $PageTqidc this,
subsequent 1h§dg ogerfammoh) ahdBsi—D) t-@neols cycéapaery I0f-GilireOBo ovipradt dedi ve
group and béeh herdiih@d4bb4dodddhsation of Boc-(D)-Chg-OH with H-(N-cyclo-
propyl)—-Gly-OMe hydrochloride and subsequent alkaline hydrolysis
of the ester, were condensed with 0.83 g (4.2 mmol) of
25 (2-Meo—-4-CN)-benzylamino [sic] hydrochloride to give 1.5 g of
Boc—-(D)—-Chg—(N-cyclopropyl)-Gly (2-MeO-4-CN)-benzylamide. This
substance was further converted via the hydroxyamidine stage with
subsequent hydrogenation and cleavage of the Boc protective group
into 0.85 g of H-(D)-Chg-(N-cyclopropyl)-Gly (2-MeO-4-am-)benzy-
30 lamide dihydrochloride; FAB-MS (M+H*): 416.

Example 48
(D)—Cyclohexylalanylplperldlne— —carboxylic acid (2-methoxy-—-4-
amidino)benzylamide:
35
a) Boc-(D)-Cha-Pic-0OH:

7.55 g (27.8 mmol) of Boc-(D)-Cha-OH, 5.0 g (27.8 mmol)'of
H-Pic-OMe hydrochloride and 20.5 ml of DIPEA were mixed at
40 -5°C. A solution of 23 ml (31 mmol) of PPA (50 % strength
solution in ethyl acetate) and 23 ml of DCM was added drop-
wise to this at -5°C over the course of 30 min. The mixture
was stirred at 0°C for a further 2 h and then washed with
0.5 N sodium hydroxide solution, then with 1 N hydrochloric
45 acid and finally with saturated brine, and the organic phase
was dried over Na;S0O4 and the solvent was stripped off. 9.7 g
of Boc-(D)-Cha-Pic-OMe were obtained and were hydrolyzed in



tert-butyl pesbgasenadi oxane/ hydrochl oride, after MPLC, into 280 ng of

H (D) -Chg-Pro (2-(HOOC CH20) - 4-am - benzyl am de di hydro- chloride; FAB-Ms
(MtH+): 460. 5 Exanpl e 56

N- (Hydr oxycar bonyl met hyl ene) (D) - cycl1 gexyl al anyl proline [sic]

2- met hoxy- 4- apj di no) benz Praq
(5 VB0 4 00 - EbAA i 8 Sl %hhia BESIF o NaPAMET AWREPRAIE CRRIBHISSR on
of Boc-(D)-Cha? T/\nﬁc% IZI-hPr'F)h% ZONNern- 3 -BEAPReAR e PFYr vehiatdefe to
gi ve Boc- (D) - Chaluty dqryd2othBrideNwabeadqgedatiodecadif sulsdqtibat DN exhasge of
t he Boc prot egds Wi igidodpetr INDCH] Mefhd 201Tehy s Strdppad hyfl avhlresulle gas

at 0C wag reaci{gdgig gl@¢ Bbcofp)¥Maapdcdow, M of DIPEA at RT with 15 1.5 g
of tert-butyl brom)acetate in 3dtogive 3.2 g of tBuOOC- CH2-(D)-Cha-Pro

(2- MO 4- benzy| am e hydroch| ari d fter hing the DCM phase with
0.5 N hydrB hi Be¢ 2 Blcicha #ﬁ’s‘%éﬁ’% 'gl‘l) &ﬁ%&?ed as in Exanple 23 (b)
vi a the hydroxyam di ne stage w th subsequent hydrogenation into crude

t BuOOC- CH2- ( D) 8 Chag Rr2@ . 20mil M@ Bogny D beGiwyPani-dé whdey dtdzced atre.50 ml
Purificavoi on byfcrHRURIAthCDL D6red @F apbyicOrarsi l4i.68 gedf (Doabiakeo phaa:

DCM 10- 20% MeCkf 3n 5300 ﬂﬁ%c sé%st aenad h)2sz. rzeﬁkl&i)?%ﬂ N2lmdoGs vy a purity
> 99% (HPLC) ., g’%ﬁbﬁ% e ]_%rt_L put.y, 1py§1r10 hlQr -
ide gas [sic] a g f ?:Hg{ﬁm BP

(2- MeO 4- an) - b YIS 88 8 hy"i‘ﬂ"o&l‘?leo?‘f-ﬁ‘g“&euwﬁ FLiTis FABEWB 3 Mt-H) -

488. Exanpl e 5qn¢+%llowed to warm to RT overnight. The solid was flltered _

Hydr oxydar bonybfiet e se} vém)) -wasc Istbépyedi|chify fr8p 4tlde fiidtopte, B0 [thee

[sic] (2-met hogyoductirwdsnedkeniy anl dehy Aadetab admd GradhedagucEyeien yOH

bas condensed wih d & Negoélmhyd%amagelqﬁlexdr@%orhweoem&lvce aB2g- Pyr

(2-MeO-4- ON) - beng aacur"geé br 9.4, EOE <Pr°t eCtbé’P %gﬁ "%ﬁ ent wa

el imnated. Th& s 3 cou wtn B ‘% a- tooK P ace as

in Exanpl e 26 c?‘?ﬁ letg P’n?ﬁﬁ’r?‘&ﬁ? GIf thé Bb¢@ ﬁrfoP%‘E:'f C@‘F‘oﬁbcand reaction

with téPt-but§¥-¥amSldeberzy epids Exdmbiwersoobtyinasbul ted in t BuOOC-

CH2- (D) - Cha- Pyr (2-MeO 4-CN)-benzyl am de. 40 The cyano group was converted

via the thi oamuglemyt gRso+d€Q Bhen ma):e8po0dimy 7anbdi eegevbroiadi te, as in

Exanpl eh108 Tf@témgir i,07, eifg vvaf: ?0&1@5-146@0' @ﬁ@)tmeafsy?ggam{ ﬁ-tc% .0n an

i on exchanger, er er onverted w

hydr ochlori de gasdﬁ DCE/% ﬁoﬁg?int(gﬁf-b& CH2- (E?B a- Pyr

(2- MO arr} benz | am de 45 di rg)ydrochl oride; FAB-Ms: (MrH+): 486.
)-Cha-Pic (2-Me0O-4 amldlno)benzylamlde

3.0 g (5.7 mmol) of the nitrile from Example 46 (b) were con-
verted as in Example 23 (b) via the hydroxyamidine stage with

30 subsequent hydrogenation and cleavage of the Boc protective
group into 1.9 g of H-(D)-Cha-Pic (2-MeO-4-am)-benzylamide
dihydrochloride; FAB-MS (M+H*): 444.

Example 49
35 (D)-Cyclohexylglycylproline (2-ethoxy—-4—amidino)benzylamide:

Preparation took place as in Examples 23 (b) and 48. 4.1 g
(11.5 mmol) of Boc-(D)-Chg-Pro-OH were condensed as in 48 (b)
with 2.4 g (11.5 mmol) of (2-EtO0-4-CN)-benzylamine hydrochloride
40 to give 4.7 g of Boc—-(D)-Chg-Pro (2-Eto-4-CN)-benzylamide hydro-
chloride. This substance was further converted via the hydroxy-
amidine stage with subsequent hydrogenation and cleavage of the
Boc protective group into 3.7 g of H-(D)-Chg-Pro (2-EtO-4-am-)
benzylamide dihydrochloride.
45



-0050/ 4564408868 /455aapl e 58

N- (Hydr oxycar bonyl et hyl ene) - (D) - cycl ohexyl gl ycyl proline [sic]

(2- met hoxy- 4- ami di no) benzylamde): 5 3.0 g (7.5 nmml) of H(D)-Chg-Pro
(2-MeO 4-CN) - benzyl am de (see Exarrpl 096) were stirred in 70 m of ethanol

wth 1.2 7.5 mol enzyl acr 6 dt

further g ~MRe (BYP e \%ﬂégém) éf?ncgr?dgghé%eﬁﬁ’t R p %?3 %{ :
BnOOC- CHZ TR -NED),- @héon'{’)ﬂ(levéD éﬁ)‘Jbé?\zSA“Hm Qed 0Bt ]rﬁ.xr( Hlozi‘?‘éﬁ on a
silica gel2xCHum3s.08oBi 82 (FtasECH DCV .3% MeOH) (18Bs0CHs » Tx6#22. GHl. Thi s

substance was converted as in Exanple 23 (b) via the hydroxyam di ne stage
W th subgeg ygr{;t;leh;g@r ogenati on (Raney nickel/hydrogen) into 610 ny of

BnOOC- CH2- n .ate.
further % éé'D]’[l ony%?%(#l% ?{E?%yﬂiﬁ&%ge%&g@ﬂ%’%nﬁg{%ﬁ% yi el ded 580
ng of HOOC CHZ CH2-(D)-Chg-Pro (2-MeO- 4-an)-benzyl am de hydroacet ate (HPLC
purity: 95PODEBparatipn\Eoe 288in Bxanplessy3 2(P) and 48.
N-(tert- Butb&yl:ambdnybﬁemm(@”)eﬁhgffm -Qfly weoe cegndgnsed ps oln 8 (|_bS)I c]
- (2- et hapywiit1ang & GO benzyiuﬁdﬁ)def (?2-61-@—(C4l)QbGWDanﬁfrxeBﬁydf&HJ)o-r@ﬂg Pso

(2- MO 4- Q) obenzyl gnbéenod-S@8 -Exgipts IDr-weer) -idz8h aglédl natd gnoef the
Boc protec Av§oc&§oqsgweré Sizkgd aéomﬁ? nv§§ af WblokPlhidifekeage

b t
(;0%6‘002 o i IRLY ﬁy‘%ﬁ‘;?ngﬁbglf a’rﬂ:é’ %o‘?ﬁ@ﬂ FedPLSC R R anpl e 23

(b) via tgﬂgm 4 mﬂazyeawenweswaéowqwt@ubgém ipdPhg %‘Pﬁaﬁ%n into 1.0
g of tBEODDBEHEIVE, byo@pgreangd ted- M@ A gnpfbéntB)-Shioderay R vadeamie; 30
FAB- MS ( MtbEpzyldhildeEdanpdsodiloride; FAB-MS (M+H*): 512.

N- ( Hydr oxycar bonyl net hyl ene) - (D, L) - cycl ooctyl gl ycyl proline [sic]

(2- met hoxy- 4- am di no) benzyl am de: 35 700 ng (1.13 nmmol) of the conpound
from Exanpl e 59 wer e converted by cleavage of the tert- butyl ester with
hydrochl orFﬂ%‘“ L at 0C in DCM over the course of 2 into 600rrg of
HOOC- CRS- (B) 1 xcé@gw ¥ 691 YCINVDOA LBf) (HEAVAFORHT #@%W@ﬁeemmw FAB- V5

40 (IVHH+) 502. Exanple 61

N- ( Hydr oxy¢agdanysmashyhenge ))of( Bok) ¢ ) pieyrpral-anywereolcongefhsedwith
1.50 g (5.46 mmol) of (2-Bn0O-4-CN)-benzylamide hydrochloride as
in Example 48 (b) to give Boc—-(D)-Chg-Pro (2-BnO-4-CN)-benzyla-

25 mide almost quantitatively. 1.30 g of this compound were hydro-
genated, as in Example 23 (b), via the hydroxyamidine stage with
Raney nickel/hydrogen to give a mixture of Boc-(D)-Chg-Pro
(2-BnO-4-am)-benzylamide hydroacetate and Boc-(D)-Chg-Pro
(2-0OH-4-am)-benzylamide hydroacetate. To complete the benzyl

30 cleavage, the hydrogenation was repeated as in Example 44 with
Pd/C/hydrogen. Cleavage of the Boc protective group resulted in
0.61 g of H-(D)-Chg-Pro (2-OH-4-am)-benzylamide dihydrochloride
(HPLC purity 98.2 %), FAB-MS (M+H*): 402.

35 Example 52
(D)-Cyclohexylglycylproline (3-methoxy-4-amidino)benzylamide:

a) Boc—(D)-Chg-Pro (3-MeO-4-CN)-benzylamide:

40 ‘From 2.7 g (7.6 mmol) of Boc-(D)-Chg-Pro-OH and 1.5 g
(7.6 mmol) of (3-MeO-4-CN)-benzylamine hydrochloride as in
Example 48 (b), 3.0 g of the product (a) were obtained.

lH-NMR (DMSO-dé, 6 in ppm): 8.05 (1H, NH), 7.60 (d, 1H), 7.10
45 (1), 7.05 (1H, NH), 6.95 (1H), 4.50-4.20 (3H), 3.95 (s, 3H),
ca. 3.9-ca. 3.3 (3H), 2.1-1.0 (24H).



(2-met hoxy phsayadiegda) benzyl am de: 45 0050/ 45644 111 1.6 g (3.1 mol) of
H (D, L)-Dpa-Pro (2- MO 4-CN)-benzyl am de hydrochl ori de which was obtai ned
by protective group cleavage fromthe correspondi ng Boc-protected conpound
(Exanple 36) was reacted with 3.1 of tert-butyl bronpacetate as in
Exanple 56 5 ive 0.6 g of tBuQOC (D,L)-Dpa-Pro

(2- MeO 4- chy béngma%qyé’rowar%%ﬂo@mebem&% defpH+) . 597. This 0.6 g of

the nitrile was converted by a known nethod first wth H2S into the
t hi oam de and shengwt theehliyriteodisde Jand) sedrse{ 1a6ugaiprdd W naBrampLlen23
acetate into thg)apigitie RydcokpdiidaneTheady G tiCEubESquEHY hiy@doyn£0l umMm
chromat ography ¢ saAa eg% énppléh% Bebaﬁpotefe@%aof’ LGP Y HORC, é}?ﬁgg)
a

strength)) and ot d cetate il ger
(1RA 420); FABY ’(‘%# % WZL f‘ﬂ‘g F%‘?{%Ya]b diRygrechloride TOapkt 97
Exanpl e 56 to §PFitYH. 2% g})'oFA’Pﬂi: (S MERED Dpa Pro

(2- MO 4-an) - benzyl am de di hydrochloride (HPLC purity: 91%, FAB-MS

(MtH+) : 558xalype ciluct s FAB-MS (MHHE) : 572 and 600. 20 Exanple 62

Benzyl 0XYC bl élc{l‘@xy(lb@fr& edorlihee | ¥+ pydddxye 4 C2mi@idt)b¥nzylamide :
4- am di no) benzyl am de %e preparation is descri bed I n Exanpl e 44

1H NWVR O- 05 H NH rota

and 7. 5(() 9%—9 éﬂ-\ mer% Qg)4%hgi P(fg-c’% g¥fre ge JZQJ? 2H)
4.45-4.10 (14Iia9 93(590‘ §‘m°éH)° n ‘65CNGG’GPZFDI&‘“S"%ES’E’TSS"%‘&W’& f510 (s,
9H) . Exanphé ggampke 48 (b) to give 2.12 g of Boc—-(D)-Chg-Pro (3-BnO-4-CN)-
Hydr oxy d&r benyy hatidd.ened- ¢ £ tyhdlsohempdwaicamelrpi hpdrajematdd garioxylic

[ sic] aci dekadmped XY 14- @ik dinw)HyaRsxyanidigie 88ade ) th (cbn€raB®I Yo Of

Boc- (D) Ch%x?inﬁlé 251“3/‘9@mﬂ\e@&f@ﬁﬁwltﬂ”b&'ﬁ:/r{ 8 J‘le (f'@a Eeofai%c,e ro-

el i mnatiof gl the, oo BLOLECLd G, O 8HPy of BAYDS t%&% {3%);& e

tert-butyl "Bronp
[sic] (2-MB @Pﬂymm@odﬁémfﬂg%ﬂﬁ"tfédﬁydgﬁ%msbrmag ) THd2subst ance was

convert@® further as
Example 54
(D)—-Cyclohexylglycylproline (3-chloro—-4—-amidino)benzylamide:

2.38 g (9.33 mmol) of Boc—(D)-Chg-Pro—-OH were condensed with

25 2.80 g (9.33 mmol) of (3-Cl-4-CN)-benzylamine hydrochloride as in
Example 23 (b) to give 4.35 g of Boc—(D)-Chg-Pro (3-Cl-4-CN)-
benzylamide. 1.60 g of this compound were further converted as in
Example 23 (b) via the hydroxyamidine stage with subsequent
hydrogenation and cleavage of the Boc protective group into

30 0.91 g of H-(D)-Chg-Pro (3-Cl-4-am)-benzylamide dihydrochloride;
FAB-MS (M+H*): 420.

Example 55
(D)-Cyclohexylglycylproline (2-hydroxycarbonylmethyleneoxy-
35 4-amidino)benzylamide [sic]:

2.00 g (3.48 mmol) of Boc—(D)-Chg-Pro (2-Bn0O-4-CN)-benzylamide
(see Example 51) were hydrogenated as in Example 44 with Pd/C/
hydrogen. 1.35 g of Boc—(D)-Chg-Pro (2-OH-4-CN)-benzylamide were
40 obtained and were stirred with an equimolar amount of K;CO; in
30 ml of DMF and 0.41 ml (2.80 mmol) of tert-butyl bromoacetate
at RT for 3 d. The product was extracted into the organic phase
by adding 100 ml of water and 100 ml of ethyl acetate/ether 1:1
and, after drying over Na,SO4, the solvent was stripped off. The
45 crude product obtained in this way was converted as in Example 23
(b) via the hydroxyamidine stage with subsequent hydrogenation
and simultaneous cleavage of the Boc protective group and of the



in Exanpl ep@80dbse4ida t he hydroxyam di ne stage with subsequent

hydr ogenati on and cl eavage of the tert-butyl ester into 1.8 g of crude
HOOC- CH2- (D) - Cha-Pic (2- MO 4-am - benzyl am de di hydrochloride. A portion
of the substance was purlfled by MPLG 45 FAB- M5 (I\/HrH+) 502. 0050/ 45644

112 Exarrpl e 64 N-Benz (P) - cycl ohex yI roI

( 2- met hoxy*ar&mRhivlof Bg %rﬂl&é‘anezhéj‘g?%ig SeTOMPRE ( D hg- Pro

(2- MeO- 4- CRBO beh Af éﬂm(aé Q\l@i'é’rroeéét‘é’éo%'toﬁz )ﬁmml-bsﬂ%bmlﬁe b"rlbmiﬁ‘é‘ at
60C i n 40 ohlofidegt FaBoMSf Of+H )l &6@. subsequently purified to give 0.6 g of
Ph- CH2- (D) - Chg-Pro (2- MeO 4-CN) - benzyl am de hydrobrom de. The substance
was furtBegy éar5t6ed as in Exarrpl e 23 (b) via the 10 hydroxyam di ne stage

wi th subse u
(2- MeO- 4- arﬁ% cgggg aﬁ%p %E’% °B§&]gi%“§gl’6%'9“‘£ﬁ{%lﬁé( MrH#) :
506. Exanpf yN— (PE) I“BS ‘hyl ene) - (D) - cycl ohexyl gl ycyl prol i ne
[sic] (2- hydroxy 4-am di no)benzyl am de: 1.8 g (3.1 nmmol) of
Boc- (D) - Chg-Pro (72-8Bm@o2) CNj -Hod @ yChartRi Wer-deOs41GN)ethenny Bonie ohiBEM and
35 n ofiot had | perrO@beblfedCltbrath&Tcafidm¥atioh. off TBOSQDYeOhavais wEithi pped
\C;MfIh al\tlga tbﬁog DGR 4WBK ) ALA 5y 1 ah@HE M- IR 1 DEMIAND, ade HEAK( wglhlaal i ne
b o1 aﬁg@w&% SR Lo e %%Oa OS5F gl
quantitati P& PhPEP sthh %a% 'reé’é’t 8 %1’3“91 rf X 1’% g iss \ﬂf?h 3.1
mol of tept-bf yeshreaskabtiat 408l QbSEYuerd 147 pdr PEi REPES agoRTnwith
chr omat agr aphyg @t Sekrtchugel Hnopbatetateasia: 3 OO 5PviebGHE . g 1035 Bypoof-
t - BuOOC- Ch@r{-Q)p)CgaPreo (Mo&%mb&ﬁmyhm dgaveer1bsdat @dtefhe
Zgb?g?uggt wé@l?ﬂ d Hhe Dght JBI@WH' 2”5 ne QoE‘ﬁI@b&d"a%liQ' ! ¥ 2% i oﬁfﬂlégg e
gol \ (oo 1 Y5 cierely e il ruefilie ?ﬁd&a gﬁgh% Hyira ?M% gad
D BUO00, ity SR IR BT (BYH5RGSEE P 1) ?a*rﬁ‘i%’%-a Wy RsEE 5{% The
O benzyR9gf T Quis @) rhehzax Bnise dh?ﬂ‘?‘ifg’@ﬁélﬁijér sPuni fserion thy Pelyog, ¢/ H2
at RT, andchhemtdygrapbytentsiuipl gebtt Grobide phaser tDEM/i1At20% MeHABLOXY! i C
acid as i nHokxargulte skbenfti) ¥ ireadtil 06d bin aqkusnwitn chmphegeaphysen silica gel

(HPLC). Cleavage of the tert-butyl ester in DCM with hydro chlor-

ide gas [sic] at 0-5°C resulted in 1.1 g of HOOC-CH,-(D)-Cha-Pro

25 (2-MeO-4-am)-benzylamide dihydrochloride being isolated;
FAB-MS (M+H*): 488.

Example 57
N- (Hydroxycarbonylmethylene)-(D)-cyclohexylalanyl-3,4-dehydropro-
30 line [sic] (2-methoxy-6-amidino)benzylamide:

As in Example 26 (a), Boc-Pyr-OH was condensed with (2-MeO-4-CN)-
benzylamide hydrochloride to give Boc-Pyr (2-Me0O-4-CN)-benzyla-
mide and the Boc protective group was then eliminated. The subse-

35 quent coupling with Boc-(D)-Cha-OH took place as in Example 26
(b). Elimination of the Boc protective group and reaction with
tert-butyl bromoacetate as in Example 80 (b) resulted in tBuOOC-
CH;—(D)—-Cha-Pyr (2-MeO-4-CN)-benzylamide.

40 The cyano group was converted via the thicamide stage into the
corresponding amidine hydroiodide as in Example 108. The hydroio-
dide was converted into the hydroacetate on an ion exchanger, and
the tert-butyl ester was then converted with hydrochloride gas
in DCM at 0°C into HOOC-CH,-(D)-Cha-Pyr (2-MeO-4-am)-benzylamide

45 dihydrochloride; FAB-MS: (M+H'*): 486.



-(rmobi | e pheeso/BEEM20% MeOH 5% HOAcC) resulted in 0.24 g of

HOOC- CH2- (D) - Chg- Pro (2- OH 4- am di no) benzyl am de di hydrochloride wth a
purity of 94% (HPLC); FAB-MS (MtHt): 460. 40 Exanple 66

‘N- ( Hydr oxycar bonyl net hyl ene) - (D) - cycllglaexyl al anyl proline [sic]

(2- hydr oxy-4- an]]ﬁgl r&o) benzyl am de: 4 g (4.1 mol) of Boc-(D)-Cha-Pro
(2- BnO 4- Iam de, _which had been obtai ned by _condensi ng

Boc- (D) - Ch‘?i‘d-}’%ﬁ?d‘yﬂ-ap%"yl(efhgﬁ@ﬂ)d\?)'t?é’ﬁi?h%ﬁ’cﬁblyﬁy&%ehﬂﬁ|[cfé°ds in
Exanpl e 23(2tyethexy-gosnidigenpenzglandelart ed by the process described in
Exanple 65 in several stages into 0.6 g of HOOC- CH2- (D)-Cha-Pro

(2- OH 4- ey ; henzy . aminelel ) by oG hbng e EABe(NE&-(dW)H‘b)anz fé’mxc@ Fxagpl e 67
N<Hydroxy§§£ %Vls%‘%‘t bxkgrgeel Ry 9 @hﬁ%guﬁ%{ % el '

(2-chloro

n Pro
(2-0-4-Of b H‘E‘iﬂqgnfgeg%’bz’{%&%%%‘?l%e b %?r BBt H%Ta%??gd
condensi ngfuHRer B) denghernloanti vas (Skidppgd fb@rﬁ’zﬂﬁ Snfﬁ%uﬁﬂd\goé’ﬁPérl de
and subseq%rﬁnQﬂCeézHag@izof( DY heh®BRrop @rie@ T4 Ngrbapzy anigler wastparias i n
Exanpl e166f id lor @r bibity | gdlr eshanet gicbille ghase 2.0CMy58f MeOH), isolat-

t BuOOC- CH21 4 )2 G PrRi § &@gt%n@lél)wb@radﬂva&é@ A”B’%P@Elhﬁﬁl@'em By FAB- M5
(MtH) 51‘ZheT aﬂualx‘{t@f ﬁ!{l@ﬁ &%@éﬁ{lféﬁé % e XRIDL & f%g' 8b) via
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(6-CN)-3-picolylamde: 30 4.70 g (17.2 muol) of Boc-(D,L)-Thpa-CH were
stirred in_60 (r)&i f DCM and 11 8 m of DI PEA at -5Cvmth 4.90 g (17.2
mmol ) of FFPIR é car boxam do) - 3- pi col yl ani de and 14 of PPA (50%
strengt ﬁ%%ﬂ}ﬁr&nB.ﬂﬁOéywb%éf"sFEylffrzfﬂ—sDwPh %wfdlog@t@égmylpmlapﬁher 2 h.
The DCM phbsic Wdg wathedy v tamiNa hiSiHe sy Lamide:

2.6 g (4.9 mmol) of Boc-(D,L)-Cog-Pro (2-MeO-4-CN)-benzylamide

(see Example 39) were, after elimination of the Boc protective
25 group, reacted as in Example 56 with tert-butyl bromoacetate to

give 1.4 g of tBuOOC-CH;-(D,L)-Cog—Pro (2-Me0O-4-CN)-benzylamide.

This substance was converted as in Example 23 (b) via the hy-

droxy-amidine stage with subsequent hydrogenation into 1.0 g of

+BuOOC-CH,;—-(D,L)—-Cog-Pro (2-MeO—-4-am)-benzylamide hydroacetate;
30 FAB-MS (M+H*): 558.

Example 60
N-(Hydroxycarbonylmethylene)-(D,L)-cyclooctylglycylproline [sic]
(2-methoxy-4-amidino)benzylamide:
35
700 mg (1.13 mmol) of the compound from Example 59 were converted
by cleavage of the tert-butyl ester with hydrochloride gas [sic]
at 0°C in DCM over the course of 2 h into 600mg of HOOC-
CH,—(D,L)-Cog-Pro (2-MeO-4-am)-benzylamide dihydrochloride; FAB-MS
40 (M+H*): 502.

Example 61
N-(Hydroxycarbonylmethylene)-(D,L)-diphenylalanylproline [sic]
(2-methoxy-4—-amidino)benzylamide:

45



-35 and t heposiol/asi6a@O3 sol uti on and saturated NaCl solution and dried over
Na2SO4. The sol vent was conpletely stripped off to result in 6.33 g of
Boc- (D, L) - Thpa- Pro (6-carboxam do)-3- picolylanm de, which was then reacted
in 50 m of DCMand 5.4 m of DI PEA gty Ovalth 2.0 mM of TEAA over the

course of 4 2 hto 5.5 ¢ u C H- NVR dé, S in
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and at RT Thertérf-bitiar eileh . wdd kclbeved edd dnaEkampbs sxddedgivé id. ashg pH
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This was h rsgée% 91%80%#5—%? glmet hg’RSr Lgﬁp oné:@ng valent. of$acet| c
aC|d|nth 3 of 250 nmg of Pd/C (10% at RT until the required '
anount hydrogen had been taken up. The catal yst was filtered off, and
t he sol venﬁxamslgtﬁrz pped off to result in 4.2 g of crude

t BuOOC- CH2 Bebz1) oxfiigaabBhel £ 6p pjteZ+pbaty V) stiydpryiieo qoemat Roxy3d whi ch was
purified by-galaimo Peneyabagdephy on silica gel

25 The preparation is described in Example 44,

lH-NMR (DMSO-d€é, & in ppm): 8.60 and 8.05 (m, 1H, NH

(2 rotamers)), 7.65 and 7.50 (d, 1H, NH (2 rotamers)), 7.40-7.15

(8H), 4.95-4.70 (24, 2H), 4.45-4.10 (4H), 3.90 (s, 3H), 3.75-3.65
30 (2H), 3.55-3.35 (4H), 1.10 (s, 9H).

Example 63
N-(Hydroxycarbonylmethylene)- (D)—cyclohexylalanylplperldlne 2-
carboxylic [sic] acid (2-methoxy-4-amidino)benzylamide:

35
4.0 g (7.6 mmol) of Boc—-(D)—-Cha-Pic (2-MeO-4-CN)-benzylamide
(Example 48) were, after elimination of the Boc protective group,
reacted as in Example 56 with tert-butyl bromoacetate to give
4.0 g of crude tBuOOC-CH,-(D)-Cha-Pig [sic} (2-MeO-4-CN)-

40 benzylamide hydrochloride. The substance was converted further as
in Example 23 (b) via the hydroxyamidine stage with subsequent
hydrogenation and cleavage of the tert-butyl ester into 1.8 g of
crude HOOC-CH,-(D)-Cha-Pic (2-MeO-4-am)-benzylamide
dihydrochloride. A portion of the substance was purified by MPLC;

45 FAB-MS (M+H*): 502.



‘(nmobi | e phpeso/6KENU20% MeOH 3. 5% HOAc (50% strength)). C eav- age of the
tert-butyl ester on 1.6 g of the purified material wth gaseous HCl at 0OC
in DCMresulted in 1.4 g of HOOC CH2- (D, L)-Thpa-Pro (6-am-3-picolylam de
di hydrochloride with 35 a purity > %)%0 % (HPLC); FAB-MS (MtH+): 461. Exanple
69 N-( I—lydro%q\(car baonyl met hyl ene) - (D (4 t et rahydropyranyl)glycyl - proline
[ sic] 6- afif |coli/|amde .2 9 (17.4 mol ) of

Boc- (D L) - Wh%@nﬂflﬁ((% EXF @%YéﬁllyF&hﬁ”é@mevml ch had been prepared as in
Exanpl e 68 (2rmetBowy--ABan} < fipdpediy 1 amide+ Pr o

(6-car boxam do) - 3- pi col yl am de, were converted by the process described in
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coupl ed 10i hiidibRramiling- § 6adsOMHRh- pubgeqiemtghy@rogenation into 0.20 g of
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dehydr at ed ,59 fhe Ju toel I,eFA§ equen! e the Boc protec- tive group was

el i mi nat ed®and X he freé’ am no roup was aI kylated 10 with tertiary-butyl
brompacetate. The nitrile functionality in

t BuOOC- CH2Ex#mRde (64 Me) Chg- Pr o- NH 3- (6- CN) - pi co was converted via the
hydr oxya#i N tdydrpxyicerbanyllmeshydrde sutidbeqyedthgxy bl vicyBptr 9l inedtsdic Jwas
cl eaved W {b-tfdroxihe-tinbal ndeddgt ambde :0bt ai ned after purification as
crystalline white powder 15 FAB- M5 (MtH+): 459. Exanple 71 N-(

Hydr oxycar Ogyé Oly o¥ c(P —‘%D %%36' ?ggﬁ eﬁén)%ééﬁ%’%laé#g{d%' LJQ?e[SIC]'

6- d
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first célpked il h'I%fPF’% mia waeess |5>| o 28 dihgeproduct was again
Boc- (D, L) - td4kePrdpChig- PEY- i 3rade6wSTNHR Jaliiad dne tvig-hpNafe@y smludiéomasThe
dehydr at edpt® phsseniviabi §£ie® InslulbEequend Isplivbet Baos pretippéd V@ fJr oup was
el i m nat edgapgl) 1d1yPr8€ (2-BnO-4-CN)-benzylamide was obtained in
guantitative yield. This substance was reacted as in Example 56
25 with 3.1 mmol of tert-butyl bromoacetate and subsequently
purified by column chromatography on silica gel (mobile phase:
DCM/5% MeOH). 1.35 g of t-BuOOC-Ch;—-(D)-Chg-Pro
(2-Bn0O-4-CN)-benzylamide were isolated. The subsequent reactions
with hydroxylamine and Raney nickel/H; as in Example 23 (b)
30 yielded, after purification by column chromatography on silica
gel (mobile phase: DCM/15% MeOH/3.5% HOAc (50% strength)), 0.9 g
of t-BuOOC-CH;—(D)-Chg-Pro (2-BnO-4-amidino)benzylamide
dihydroacetate. The O-benzyl group was eliminated by
hydrogenolysis in MeOH with Pd/10% C/H; at RT, and then the
35 tert-butyl ester was converted into the carboxylic acid as in
Example 56. Purification by column chromatography on silica gel
(mobile phase: DCM/20% MeOH/5% HOAc) resulted in 0.24 g of
HOOC-CH;-(D)-Chg-Pro (2-0OH-4-amidino)benzylamide dihydrochloride
with a purity of 94% (HPLC); FAB-MS (M+H*): 460.
40
Example 66
N- (Hydroxycarbonylmethylene)—-(D)-cyclohexylalanylproline [sic]
(2-hydroxy-4-amidino)benzylamide:

45 2.4 g (4.1 mmol) of Boc-(D)-Cha-Pro (2-Bn0O-4-CN)-benzylamide,
which had been obtained by condensing Boc—(D)-Cha-OH and H-Pro
(2-Bn0—-4-CN)-benzylamide hydrochloride as in Example 23 (b), was



-am no groupovdgaseyl ated with tertiary-butyl bronoacetate. The nitrile
functionality in tBuOOC-CH2- (D, L)- (4-iPr)Chg-Pro-NH 3-(6-CN)-pico was
converted via the hydroxy- am dine into the am dine and subsequently the
t-butyl ester was 30 cleaved with HC The fi nal product was obt ai ned after
purifica- tion as cr stalllnev\,hte owder FA 487. Exarrple 72
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hydroxyam e R8n aﬁ@dlnSn GfpS ﬁﬁéﬁtf'&ﬁché’uflbﬁt "W 8F was
cl eaved?2fi ?fﬂt%fle?ﬁégef?%é?hepltﬁéﬁc?u%és e§5eRi nEtkaf-&r 9pekification as
crystal | | NBOOGHTRe ( PhvRkg-PrR0 ( BABL-MS abehzyYdgide Bibydtachldride;

FAB-MS (M+H*): 478.

[sic] (6-am

Example 68
25 N-(hydroxycarbonylmethylene)—-(D,L)— (4~ tetrahydropyranyl)alanyl—
proline [sic] (6-amidino)- 3—p1colylam1de

(a) Boc—-(D,L)-Thpa-Pro (6-CN)-3-picolylamide:

30 4.70 g (17.2 mmol) of Boc—(D,L)-Thpa-OH were stirred in 60 ml
of DCM and 11.8 ml of DIPEA at -5°C with 4.90 g (17.2 mmol)
of H-Pro (6-carboxamido)-3-picolylamide and 14 ml of PPA (50%
strength solution in ethyl acetate) for 5 min and at 0°C for
a further 2 h. The DCM phase was washed with NaHSO4 solution

35 and then with K;CO3 solution and saturated NaCl solution and
dried over Na;SO,. The solvent was completely stripped off to
result in 6.33 g of Boc—-(D,L)-Thpa-Pro (6-carboxamido)-3-
picolylamide, which was then reacted in 50 ml of DCM and
5.4 ml of DIPEA at 0°C with 2.0 ml of TEAA over the course of

40 2 h to give 5.5 g of required product.

lH-NMR (DMSO-d®é, & in ppm): 8.65 (1H, aromatic H), 8.50 and

8.20 (1H, NH, 2 diastereomers), 8.05-7.80 (2H, aromatic H),

7.12 and 7.02 (1H, NH, 2 diastereomers), 4.5-4.2 (4H, CH; and
45 2 CH), 3.9-3.1 (6H, 3 CHy;), 2.2-1.0 (20H, 5 CH;, CH and Boc)



‘N- ( Hydr oxy oesloyapleaat hyl ene) - (D) - (tert-butyl)seryl proline [sic]

(6-am do)-3-picolylamde [sic] acetate: 25 As in Exanple 68,
Z-(D)-Ser(tBu)-OH was first coupl ed vvith H Pro- NH 3-(6-CONH2)-pico to give
Z-(D)-Ser(tBu)-Pro-NH3- (6- CO\IH2) pi;GQ the Z protective.group was
elimnated b hdrol Si s freea nQ. gr. n|t|aII al kyl at ed
Wi th benzyl(bgio é?%%a%éf’épeLbnﬁ‘psauB@qE%nqq ngﬁ%ﬂﬁ‘ﬁl Z- y to él ve
BuOOC- CH2-(2)-(D)-Ser(tBu)-Pro-NH 3-(6- CC]\IHZ) pi co. After dehydration of
the anmide to thRe5ngt¢il.g fmmndldi ohdihet pbone dampoundwisd) cmreeceradertdd t he
hydr oxyam di neqbynbjthtigengl ysi &0 it oft heoprtphinoe, whd ¢ casitaiheaneous
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coupl ed wi t h HtPro=HY3- bgoBoh)atsi,coheoreastion mixture was stirred at
Boc- (D, l1jo- Cpg- Rrof diH B-darsCONI2) sqlivtdont s (HHeiBiviis Bed (ucsess4be e hyrdr at ed
to the nitriley s§8p5ﬁ]l&%h}étﬁr@n§q@: BEQ4 £GldHe®;J5OUR i oM ang! sMnraled and

the free am noy a d a ty r OIMAGE! The
nitrile functi o%g iﬁé}%& %&§#4§ e}{ v%% ﬁgngu tnd Hel Ghs
CH2- (D, L) - Cpg- F s C%n‘i'/eQr &GU9PG e (Ryh? %8R AR di ne
to the anidi ne(saﬁ’&) ﬁﬂﬁé&& ?‘P’;ﬂ% ‘e t-butyl ester was cleaved with HCL.
The findl5 product was obtained after purifica- tion as crystalline white
powder. 5 FkAB- NBo¢MiH+)(D,A3dThpd=paapl 6-af)-3-picolylamide:

N- ( Hydr oxycar bonyl rret hyI ene) - (D L)-(1-tetralinyl)glycylproline 10 [sic]
(6-ami di no) - 3- og é%é“%BBbQ uhB rUEf% g@irred in .

Boc- (D, L)-(1- t ra | % see Begm én eséff ol dgreyftr ation)
was first coup (S Cé) oxylamine
Boc- (D, 120- (1- téﬁ’iﬂé??‘?ﬂﬂr)léleyalm?os °155 HoS- PER 2)4°p9: £th8 ARt ity WRTani de
was dehydr at edfpo & htunthert A2|k, Didiydeqgaeetic achd Bae gidsdevntid Yhreowl was
el i m nat ed andrehtired red ,aandotiyy @iodvas WX \dxatradted tvittheDEMar pepidgy|

bronmo- acet at eandhetfigginige ok Eingrid @rakvkehy febu1Re@Oh GH2 (Polf) thd - ¢+ a-

responding hydroxyamidine. This was hydrogenated in 100 ml of

25 methanol and one equivalent of acetic acid in the presence of
250 mg of Pd/C (10%) at RT until the required amount of
hydrogen had been taken up. The catalyst was filtered off,
and the solvent was stripped off to result in 4.2 g of crude
tBuOOC-CH,—-(D,L)-Thpa-Pro (6-am)-3-picolylamide hydroacetate,

30 which was purified by column chromatography on silica gel
(mobile phase: DCM/20% MeOH/3.5% HOAc (50% strength)). Cleav-
age of the tert-butyl ester on 1.6 g of the purified material
with gaseous HCl1l at 0°C in DCM resulted in 1.4 g of HOOC-
CH;-(D,L)-Thpa-Pro (6-am)—-3-picolylamide dihydrochloride with

35 a purity > 99% (HPLC); FAB-MS (M+H*): 461.

Example 69
N-(Hydroxycarbonylmethylene)—(D,L)—-(4-tetrahydropyranyl)glycyl-
proline [sic] (6—-amidino)-3-picolylamide:
40
8.2 g (17.4 mmol) of'Boc—(D,L)—Thpg—Pro (6-CN)-3-picolylamide,
which had been prepared as in Example 68 from Boc-(D,L)-Thpg-OH
and H-Pro (6-carboxamido)-3-picolylamide, were converted by the
process described in Example 68 into 0.4 g of HOOC-CHz—(D,L)—Thpg—
45 Pro (6~-am)-3-picolylamide dihydrochloride with a purity of 93%
(HPLC); FAB-MS (M+H%): 447.



linyl)dy-Bosoles8446- CN) - pi co was converted via the hydroxy-am 20 dine to
t he am di ne, and subsequently the t-butyl ester was cleaved with HCl. The
final product was obtained after purification as crystalline white powder.
FAB- M5 (MrH+) : 493, 25 Exanple 77 15
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20
As in Example 68, Boc—(D,L)-(4-iPr)Chg-OH (see precursor syn-
theses for preparation) was first coupled with H-Pro—-NH-3-
(6—CONHj)-pico to give Boc-(D,L)~(4-iPr)Chg-Pro-NH-3-

(6—CONH;)-pico, the primary amide was dehydrated to the nitrile,

25 subsequently the Boc protective group was eliminated and the free
amino group was alkylated with tertiary-butyl bromoacetate. The
nitrile functionality in tBuOOC-CH,-(D,L)-
(4-iPr)Chg-Pro-NH-3-(6-CN)-pico was converted via the hydroxy-
amidine into the amidine and subsequently the t-butyl ester was

30 cleaved with HCl. The final product was obtained after purifica-
tion as crystalline white powder.

FAB-MS (M+H*): 487.

Example 72
35 N-(Hydroxycarbonylmethylene)-(D,L)-(4-tert-butylcyclohexyl)gly-
cylproline [sic] (6—-amido)-3-picolylamide [sic) dihydrochloride:

As in Example 68, Boc—-(D,L)-(4-tBu)Chg~-OH (see precursor syn-
theses for preparation) was first coupled with H-Pro-NH-3-

40 (6—-CONH;)-pico to givg Boc—(D,L)-(4-tBu)Chg-Pro-NH-3-(6—-CONH; )~
pico, the primary amide was dehydrated to the nitrile, subse-
quently the Boc protective group was eliminated and the free
amino group was alkylated with tertiary-butyl bromoacetate. The
nitrile functionality in tBuOOC-CH,-(D,L)-(4—-tBu)Chg-Pro-NH-3-

45 (6-CN)-pico was converted via the hydroxyamidine to the amidine,
and subsequently the t-butyl ester was cleaved with HCl. The
final product was obtained after purification as crystalline



(1) Separ abpspn/abeuhe di astereoners by preparative thick-Iayer

chromat ogr aphy, nobil e phase: CH2Cl2/ MeOH 50% strength acetic acid
(24/6/1.5). 25 Acetate of isoner |I: white crystals, nelting point 168-170C
‘(decomposition), Rf 0.21; FAB-MS5 ( ). 517 Acetate of isonmer Il: white
~crystals, rreltl ng poi nt 97 98C (deconposition), 30 Rf 0.16; FAB-NM5 (MrH+):
517. ExanplRst&d é(’p 96580 N- ( (Hydroxycar bonyl met hyl ene) - (D)- [sic] or
(L)-(4-tet Fh?n?éﬁ dp§Bal : A Y- gl ycyl pi pecol i c acid

(6-am di no)-3-picolylam de: 35 The separated di astereoners from Exanpl e 78,
stage (i) were hydrolyzed with trifluoroacetic acid to give the trifluoro-
acet at esg50fx4fig1 £33boxyl i ¢ acids and converted by chromat ography on silica

el (eluen J_
19 r ee(bet ai {F]le W%%% 4$§ *gft%%%neng g%%?f'/% ggéﬁ% )Eﬁyo 28
(mobi e phitk %&aq/ég/:g AR QU SENRR)
461. 45 Isorrer Mel ting point 132-135C (decorrp05|t|on Rf 0.24; FAB-
( MtH+) :  46As no&c¢a4®6446&.1980d5xampoe( B3-Me;)Chg—OH (see precursor syn-

N ( Hydr asytke s Hore bbyb&re)idnly, whas (#its cohpled pyirtan gk pPro-Na-3-

gl ycyl - 1, 3 exanal,| dbﬂé’o“t&%ﬁ%xﬁbéﬁ(ﬂ &J)C-] 3@%%;8@11@%%%—33(@%01«112)—

COl yI iy d§i ?5 i A \r/\ﬁ JM%h 89% %E%Rg(llﬂ e 68 from
Boc (D L) Tﬁ‘b‘b‘g’%ﬂqn éﬁdt'i‘—Fd&F (P6°E‘é?'b’o‘58arﬁr8 P- %a?nec’d“gl"éﬁ%ea’[%lté‘]e £see al so

Exanpl e 98?}“%%&?9“@0“9%rQ%kY”?&eﬁhﬁlEh(ﬁﬁ§§§aHESQ#ﬁ IPRoERetRilee B8einto 10
0.2 g ofi5HOOG-OR fubetjodakig-yOip €Bu@M)—-Clop( Al W (BnBd¥e i dngdiPoohNH+ DT | de
with a puriéycrof-plecbis dhird¥iteMrit)thet4§drokyaiidide82olbhe amidine,

N- (Hydr oxygad haibdedabhyl $nae &Dbueyflmybggy@yéavb@w&bhag@i | “The

di ne- 4- Carpfggq'ﬁiobﬁ%g]wggléﬁégingg154{59 p%r?kf&gé&5ynSQECrystalllne

white powder.
20 FAB-MS (M+H*): 473.

Example 74
N—(Hydroxycarbonylmethylene)—-(D)- (tert butyl)serylproline [sic]
(6-amido)-3-picolylamide [sic] acetate:

25
As in Example 68, Z-(D)-Ser(tBu)-OH was first coupled with H-Pro-
NH-3-(6—CONH;)-pico to give 2Z-(D)-Ser(tBu)-Pro-NH-3-
(6-CONH;)—-pico, the Z protective group was eliminated by hydrol-
ysis, the free amino group was initially alkylated with benzyl

30 bromoacetate and subsequently reacted with Z-Cl to give BuOOC-
CH,-(2)—(D)—-Ser(tBu)-Pro-NH-3-(6-CONH;)-pico. After dehydration of
the amide to the nitrile functionality the latter was converted
via the hydroxyamidine by hydrogenolysis into the amidine, with
simultaneous elimination of the benzyl and Z groups. The final

35 product was obtained after purification as white amorphous pow-
der; FAB-MS (M+H*): 449.

Example 75
N-(Hydroxycarbonylmethylene)-(D,L)-cyclopentylglycylproline
40 (6-amidino)-3-picolylamide dihydrochloride:

As in Example 68, Boc—-(D,L)-Cpg-OH (see precursor syntheses for
preparation) was first coupled with H-Pro-NH-3-(6-CONH;)-pico to
give Boc—-(D,L)-Cpg-Pro-NH-3-(6-CONH;)-pico, the primary amide was
45 dehydrated to the nitrile, subsequently the Boc protective group
was eliminated and the free amino group was alkylated with ter-
tiary-butyl bromoacetate. The nitrile functionality in tBuOOC-



-(a) 10.0 goofoBes6dhi a-OH and 10.6 g of 3-am nonet hyl - 6-amni dopy- ridine
[sic] x 2 HCL were reacted as in Exanple 23 and [sic] 20 12.9 g of

Boc- Thi a- NH3- (6-ani do)-pico [sic]. FAB-MS (M+): 366 (b) 12.5 g of

‘Boc- Thi a- NH 3- (6- am do) - p| co [sic] wghe deprotected with TFA/DCM After
wor kup, 14,9 of H. Thia N -am.do I C sic] .x TFA renuai ned.
FAB-NE (NM$H$ D, 567C§ 7 Q_EG( ) éﬁ&k éd 2 the hydroxy-

H Thi a- NH- 80¥&ingnit@o hﬁl%‘bldl['@vc]mQ su AuﬁBFbYr*é’&ctteBu‘aSll?ﬁtBFaWﬁFe 23

Wi th PPA toleavesl w30hlHCY. drhef fBoal ()odUisg- Fas eobiid-ideficadher @urdifdoat si c] .
FAB- M5 ( Mtjon H35 cegtptdll fneg warli tBopewdezng- Thi a- NH 3- (6- ami do) - pi co [si c]
were cons yestvd @spkn. B@Anple 23 with TFAA to 8.6 g of the nitrile 35
Boc- (D) - Chg- Thi a- NH-3- (6- CN) - pi co. FAB-M5 (M): 487 (e) 8.5 g of

Boc- (D) - Chg-Thi a- NH-3-(6-CN)-pico were reacted with TFA/DCMto give 9.9 ¢
of H(D)-Chg-Thia-NH 3-(6-CN)-pico x 2 TFA. FAB-M5 (MrH+): 388 40 (f) 9.5
g of Boc- (Bja®H§ 7hi a- NH-3- (6-CN)-pico x 2 TFA were reacted with 3.6 g of
t-butyl br¥ntdishoxyeansonyinetaypere 58D LJ-¢ilveetxad igyd glycylproline
t-BuOOCﬁ:biZféﬂ)r legaiﬂhaﬁnwﬁ-p(lﬁomaﬂmidwdlh’ié&d\tﬁo(r%k 501 45 0050/ 45644
120 (g) 5.4 g of t-BuOOC- CH2- (D) - Chg- Thi a- NH 3- (6-CN) - pi co were con-

verted wth pt 5 frth | c
deri vatlve %%@?& 4 cg B If‘L §1 %i#ﬁg gﬁ) dl 89 (%% q\%%%k/%ngOZ 5
(h) 5.0 g ‘fj) Cﬁlf Wer e converted
as in Exa éW‘l?'FHFBZETEé‘Cé’mtel ‘ﬁlb"e mcer(Dmb}‘kﬂﬁtetsaﬁl@Yb)fGly‘Pro‘
t - BuOOCTB2NIE- 3B ONY:2 IR izolNHt Be (16 ian@rypanbdeveras debpiindterl tBABh&/Gh {-M+-H+) :
680 10 (i)tBile,g sabskqie¥ly €H2- BEY -{RaerCige Thtcrp\Wad- é bikdatRdCander e
deprot ect egh@iSerde EXAAD! Sr&iB WRsThY l@]tah:‘?edf {r€€n Ct%H%QlAE‘ bﬁ%}:
CHZ'(E»'Chgk Jyf% N?Bé &é%fypé Ehﬁgtlo éﬁfiy 1n téhodéA§H L(14§gtra—

linyl)Gly—-Pro-NH-3-(6-CN)-pico was converted via the hydroxy-ami-

20 dine to the amidine, and subsequently the t-butyl ester was
cleaved with HCl. The final product was obtained after

purification as crystalline white powder.
FAB-MS (M+H*): 493.

25 Example 77
N-(Hydroxycarbonylmethylene)-(D,L)-(2-norbornyl)glycylproline
[sic] (6-amidino)-3—-picolylamide dihydrochloride:

As in Example 68, Boc-(D,L)-(2-norbornyl)Gly—-OH (see precursor

30 syntheses for preparation) was first coupled with H-Pro-NH-3-
(6—CONH;)-pico to give Boc—(D,L)—(2-norbornyl)Gly-Pro-NH-3-
(6—CONH;)-pico, the primary amide was dehydrated to the nitrile,
subsequently the Boc protective group was eliminated and the free
amino group was alkylated with tertiary-butyl bromo-acetate. The

35 nitrile functionality in tBuOOC—-CH,-(D,L)-(2-norbornyl)Gly-Pro-
NH-3-(6-CN)-pico was converted via the hydroxyamidine to the ami-
dine, and subsequently the t-butyl ester was cleaved with HCI.
The final product was obtained after purification as crystalline
white powder.

40 FAB-MS (M+H*): 457.

Example 78
N-(t—Butoxycarbonylmethyl)-(D) or (L)-(4-tetrahydropyranyl)-
glycylpipecolic acid (6-amidino)-3-picolylamide:

45



-15 Exanpl e 0830 /Ws6lgaBut oxycar bonyl et hyl ene) - (D) - cycl ohexyl gl ycyl proline
[sic] (6-hydroxyam dino)-3-picolylamde: 20 (a)

Boc- (D) - Cycl ohexyl gl ycyl prol i ne (6-carboxyam do)-3-picolyla- mde [sic]: 89
g (0.251 nol) of Boc-(D)-Chg-Pro-CH 56.2 g (0.251 nol) of

6- car boxyam do) - 3- pi col yl am ne [sic re dissolved. or 25 suspended in 500

m of CH2Ci2) Badptinth % Be62(B Iy (ThPgsOhprith BEtAYE stpydpeephytani ne at
RT resul ted i nhydeoehlskdrgidgntial |y dissolving. After cooling to -15C, 251
m (0.326 nol) of propanephosphanic [sic] anhydride solution (50% strength

in ethyl asgtay@ronwyie addadl df apwhsam Eydidigdehi ch the terrpera 30 ture
rose to bout -5C. The m xture was left to stir at -5C for h. The

rrethylene or.i de. phas S shdvvlth L, . 2% trenth nd 0.5
N KHSO4 sol(i 5 éﬁu hf efo\ggr 1\@%&‘ aﬁlgev\ell"élgcor af earl?oxycf-‘r yr?é’sgap%%lygl
(87% of \/\hltea{‘,‘%%t%ﬁ’sc] ﬁépﬁd’r'%‘ﬁﬂé’tréﬂe mel ting point 133-135C. 35 (h)
Boc- (D) - Cycl ohexyl gl ycyl proline (6-cyano)-3-picolylamde: 31.5 g (0.15
nmol ) of tri(@) uoebpdedt ionapliythe danbexganided sidropwhep wikha tsdEltd-on of
48.8 g (0.1 mkba@étidﬂ%na?aymsom 4dveouné mindi3e. 3 g (0.36 nol) of
triethylamne in 350 CH2C12 at -5C, and the m xture was stirred for
15 mn. ut|o yat er 5% strengt h Na d 10%
strongi h KibeEL ST pFOERE ol otelelve, ERRLIRIH daraaanstis enove
met hyl ene chl oP¥Ygeochgpryc a?B‘i% of pale yellow sh 45 crystals were

i sol ated. A sanple recr ystal lized fromethyl acetate/n-hexane nelted at:
150-151Gs @650A£§&ﬂh&iﬁ&lof(t&e(TngCﬁ¢chgandwﬂuhlthutyl bromoacetate
(6-cyano) - pi col yI am de: Elimnation of the Boc protective group took

| ace with | i i g :
Rl-(t But oxyé r%o ﬂng?%f g?ﬁg%/g’f’%}%é% oh ‘%gl ygéﬂgr%ﬁquﬁe [ sic]
(6-cyano) - gl col yI am de: g (0.185 m)l of the isopropanol -containi ng

hydr ochl orl(B Capabiitis ﬁé‘ﬂrf’?%ﬁ‘ﬁ‘ﬂ‘i’é‘ 8509%3 BB@YEFQEW@’EC“W& FithsPfddd i n
350 m 28f acemehhandl e and, while stirring at RT, 90.8 g (0.73 nol)

(i) Separation of the diastereomers by preparative thick-layer
chromatography, mobile phase: CH;Cl,/MeOH/50% strength acetic
acid (24/6/1.5).

25 Acetate of isomer I:
white crystals, melting point 168-170°C (decomposition),
Rf 0.21; FAB-MS (M+H*): 517
Acetate of isomer II:
white crystals, melting point 97-98°C (decomposition),
30 Rf 0.16; FAB-MS (M+H*): 517.

Examples 79 and 80

N- (Hydroxycarbonylmethylene)—-(D)- [sic] or (L)—(4-tetrahydropyra-

nyl)—-glycylpipecolic acid (6-amidino)-3-picolylamide:
35 :
The separated diastereomers from Example 78, stage (i) were
hydrolyzed with trifluoroacetic acid to give the trifluoro-
acetates of the carboxylic acids and converted by chromatography
on silica gel (eluent: methanol/25% strength aqueous NH3, 25/1)
40 into the free betaines.

Isomer I: Melting point 157-160°C (decomposition, Rf 0.28
(mobile phase: MeOH/25% strength aqueous NHj3, 50
(2.5); FAB-MS (M+H*): 461.
45 Isomer II: Melting point 132-135°C (decomposition, Rf 0.24; FAB-
MS (M+H*): 461.



of diisoprgogbeabgham ne were added, resulting in a clear solution.
Subsequently, at 20-25C, 36 g (0.184 nol) of t-butyl bronpacetate were
added dropwi se over the course of 15 30 mn, and the mxture was left to
stir at RT for 2 days. After this, TLC reveal ed only small amounts of
remai ning _starting conpound and traces of the dial kylation product (TLC
CH2C12/ aceFﬁ?@ll\%&ql 45/5/2). 20 For isolation, the acetonitrile and excess
DI PEA mereNSUbldrﬂxa'ﬁPFthlX/lm%&eae by(RALICi( AT ER H AR YGRERY T2 R¥kIced pressur e
at  40C, tbakyeesildieonasol akdgre-dpcarb@8Qigl [ efc MER ignd 638midirngf) -3€pRE12,
and the sotétypams@s:extracted with 100 mM of water and then washed 2x
with 50 gl of water each time. 25 To renove residues of initial base, the

organic phgsP S, arted \glct lf'D )soll llgtgl R0 GQN%_g 8305 fa?ﬁ'd% aC| d (’\—
of vatar VW%? F{h'a i gag.%{? P@g Han, Bognshr elfw. over

of wat er
Na2SO4 anda'th*léfrorxé’rré@aFa’éPmt%dOéoP viél‘ﬂ°1l¥}aw§?| [ 3igt)i éﬁe%taléﬁR:ExFﬂ‘Q €i scous
0i |y resi dee) waeerdi sooverted pyathexprecesst desor ibed dgin EXBnRIrl €80Ankb of
(i-Pr)2Q@o @.mg off wabercrel(®,alldenbgtkp 36-Chp-3vipicul gl amidestdihyadosi | e

heat i ng gepg}ydéjra;lltlh a ﬁ,hfag{ 22 yti o9, was obtai ned. A dense nass of
crystals sl_e&?rﬁgg _,%ug 9omthe sol ution over the course of 1 h, and was
tio

filtered h su n ‘and washed with a little cold MTB/(l-Pr)ZO
m xture. 40 70. %(79.3%of theory) of white crystals were isol ated,
mel ting poEwm@® $2C TLC. CH2CL2/ acet one/ MeOH, 45/5/2 or MIB/ Et OH, 45/5 45

(e) N-(t15But Okydandycrybory Indtdiydené D) Ry clyohekgxylgloglyprbl 3rhiazoilét

( 6- hydr oxyaméh a@arBoRiy Tt Vi s 1dec 18066/ a4 4o 1-22-pizdlgléRide: nol ) of

hydr oxyl am ne hydr ochl oride were suspended in 800 rri of CHZClZ and, while
stirring, 92.8 ) _ p I yka d d the
m xture waZ étl?l’& % Bla aﬁS I((_)-L)gé(/) getog 3 % E glgtsgll %g rrpound
were 5 added tﬁl‘?ﬂ?es [séﬁél f‘hg 14 twﬁfg E%%Ctset Fei:ln M actl on

sol uti oR%as wadhdd BE RPEnThE NH-351 6vatigo) —airedlsicl.
366

(b) 12.5 g of Boc-Thia-NH-3-(6-amido)-pico [sic] were deprotected
with TFA/DCM. After workup, 14.9 g of H-Thia-
25 NH-3-(6—amido)-pico [sic] X 2 TFA remained. FAB-MS (M+H*):
267

(c) 6.9 g of Boc—(D)-Chg and 14.5 g of H-Thia-NH-3-(6-amido)-pico
[sic] x 2 TFA were reacted as in Example 23 with PPA to give
30 11.7 g of Boc—-(D)-Chg-Thia-NH-3-(6-amido)-pico [sic]. FAB-MS
(M*): 505

(dy 11.5 g of Boc-D-Chg-Thia-~-NH-3-(6-amido)-pico [sic] were con-
verted as in Example 23 with TFAA to 8.6 g of the nitrile
35 Boc—(D)—-Chg-Thia-NH-3-(6-CN)-pico. FAB-MS (M*): 487

(e) 8.5 g of Boc—(D)-Chg-Thia-NH-3-(6-CN)-pico were reacted with
TFA/DCM to give 9.9 g of H-(D)-Chg-Thia-NH-3-(6-CN)-pico x
2 TFA. FAB-MS (M+H*): 388
40
(f) 9.5 g of Boc—(D)-Chg-Thia-NH-3-(6-CN)-pico x 2 TFA were
reacted with 3.6 g of t-butyl bromoacetate as in Example 68
to give 5.6 g of t-BuOOCCH;—-(D)-Chg-Thia-NH-3-(6—-CN)-pico.
FAB-MS (M*): 501
45



-over Na2SQdosodadeati |l ed to renove nethyl ene chloride. The viscous oily
resi due was mxed with 600 m of ethyl 10 acetate and heated, whereupon
t he hydroxyam dine rapidly separated out as a nmass of white crystals.

‘After 30 min, they were filtered off 'th suction and washed vvith cold

ethyl acetate_ and finally with n- hex 175 % of theor white
crystals wefk obt & fdd =~ ﬁé???n 6P?1t hf%G?',‘g §15(151('5:N _BI'C%r%‘gr &8~

yel | owi sh resi Beeted teithe Bo®) énﬁﬁt%elr 9 Pitqhbe %%BBEF&W ,l%gq-)pro—

consi sting [sitéctdd Wedrigayane di-BaOOCERaAyI(8o8)CIXD-Thia-

N- ( Benzyl oxycarbenyderenhybece) -KaB-Msy chohexpkgl ycyl prol i ne [sic]

(6- hydr ogyam di no) 3 pi col yl am de: The conpound was obtained as in Exanple

83, using zyl n e (d stal s,

ol ting ZSPE‘I(;I %t gﬁ&@é%%g%gﬁ c%fc' TH‘ %Ir?—% %%%N)Vg&cto welrd

N- ( Met hoxycar bBRYY ttﬁlﬁ\/ﬁéné DR &Xﬂ b ? ‘n&ILEF cyorkup.

( 6- net hoxycar bdny | BAtditn8Y8CHi2c8r{Baw T~ T B)3-(6-am)=pico were

Boc- (D) - Cycl ohésglatiegcy FpBoHS n(é’l*(HG-) ne@&ﬂ)xycar bonyI

am di nope3-picolylam de: A solution of 0.5 g (12.5 nmmol) of NaOH in 4 m

of water was) 3%, fdded topao n%bpn@c)%h Lrgi 4-h -9k )-cRf - PG WlkeCycl O-
nexyl ol yeyl pf%%&e oddam dingy- ¥4 4B d348CEhA Frde) cEfipBln@Tuddd2Cl2 at
OC while stirr] '98¥10 %a % 6stlr- %]Ff’s me

. interphase syst®mnPdd-rg o \/\?ﬁ'c'l?l§8l uYI‘ 099 (9 5 mol ) of

met hyl chl or of BhRE% WM0)Fni®2 i of CH2CL2 and of 0.6 g of NaO—I in 7 nl of

wat er wabe simul taneously added dropw se. After 10 mn, the m xture was

washed W t bxavidies 835% strength 45 citric acid and 7% strength NaHCG3

sol ution, griecawechf AnY1ENAPOIHAL-eYcl Ondl 18r&1 thedfisa

foam|li ke Esﬂrﬂ}{% ;&Q Qé’? 441 pD(r?vyagcpure %13361?%% fr [s=el

(CH2C12/ ac e/ met'hano I&;vere I so- lated. (b)

D) - | oh I I I 6- met h b I d - 5 | yl d

(D Cyczg ?gy gogE?BJyagcaggeéylé?;cygé¥gfgnéjQ% 2glbé£¥2mldo) 3péf§gf;fgr e
mide [sic]:

m

89 g (0.251 mol) of Boc—-(D)-Chg-Pro-OH and 56.2 g (0.251 mol)
of 6-carboxyamido)-3-picolylamine [sic] were dissolved or

25 suspended in 500 ml of CH;Cl,;. Addition of 162.3 g (1.25 mol)
of diisopropylethylamine at RT resulted in them substantially
dissolving. After cooling to -15°C, 251 ml (0.326 mol) of
propanephosphanic [sic] anhydride solution (50% strength in
ethyl acetate) were added dropwise, during which the tempera-

30 ture rose to about -5°C. The mixture was left to stir at -5°C
for 2 h. The methylene chloride phase was washed with water,
5% strength NaHCO3 and 0.5 N KHSO4 solution, dried over Na;SO4
and evaporated to dryness. 106.5 g (87%) of white crystals
were isolated, melting point 133-135°C.

35

(b) Boc-(D)-Cyclohexylglycylproline (6-cyano)-3-picolylamide:

31.5 g (0.15 mol) of trifluoroacetic anhydride were added
dropwise to a solution of 48.8 g (0.1 mol) of the above com-

40 pound and 36.3 g (0.36 mol) of triethylamine in 350 ml of
CH,Cl, at -5°C, and the mixture was stirred for 15 min. The
solution was washed with water, 5% strength NaHCO; and 10%
strength KHSO; [sic] solution, dried over Na;S0O4 and distilled
to remove methylene chloride. 38.5 g (82%) of pale yellowish

45 crystals were isolated. A sample recrystallized from ethyl
acetate/n-hexane melted at 150-151°C.



‘The above ppspyuBd4@S8. 8 mMol) was dissolved in 35 m of tri- fluoroacetic
acid and, after 5 mn, concentrated under re- duced pressure. The residue
was treated with ether, whereupon 10 a white powder fornmed, and this was
‘dissolved in 100 m of CHZCHZ [sic] ;3qd shaken with 30 m of 1.N NaCH The
organi ¢ phase was sep dried over, Na2SO4 and. concentr at ed.
Renewed t r 81 mtR ~oFcl ggf‘ﬂi{’é‘e\m(tﬁﬁc@?’hﬂ— HRIEOY A white
crystalline powder (TLC. CH2C12/ MeOH 50% strength acetic 15 acid,

40/ 10/ 2.5). (dELhmindtiloox p€atboBdarerhypeéchice @Dpupytdahadpcgl yeyh p#sm-i ne
[sic] (6-nethoyyepansiiy aryhdbfm)oracphemhyl am de 20 The above conmpound (7.4
mmol ) wag di ssolved in 15 of CI—|2C12 and 2.9 g (22.2 mol ) of

di i sopropyl h I wer e
added. Afté 8 N Q{naélﬁ‘ ggfﬁ?g\ﬂne( % or?y\i\!gémc(%%ﬂlwﬁg Sﬁrﬁe resi-
due was taken &ﬁl?h cr¥ian8? gé‘f‘ 3¥% and the solution 25 was washed
wth water, 5% strength citric aC|d and 5% strength NaHCO3 sol ution, dried
and distilled. 7Fhe (edisdumohnsofrithed isppholrhali-cohteimigrg hyddpepleridett| e
et hyl aaqet at e aptathed Hroaf thatBovieo BpE Ol ateS @k Hié | i pend@dWhn c3sonaa | ef t
to stand overnpghicettigtehiyst 2h$, WHighR B@ﬂrﬁ @tﬁ'ﬁ' oyt . gvgr of 93 tyagd of f

W th suction agg ‘Eeﬂt‘%{%%ﬁefﬁ leaqnlfnreo % %@;}Hg ( be Of V\/mte
ool A e BRI L,

[sic] acid (6tapeNndrosopretrsa amreea QPWF?FP nBOWaEe ¢tft ai ned
as in Blanpl e 38 mimr tandgthe ondxtBae- wabulsftyltycshér aatd Rietfley| 2 pdayscol at e
hydrochl ori de. afe&t aftgs, wheteLCmesleallad oyt ishg@lPOoamdunkt&0ok72&maining
(deconposi ti onyi o FAB VB obstifid - aftBYracés® &P&%ﬁ@éﬁﬂ%mﬁxag@h@c@?

N- (Hydr oxycar bon ﬂémﬁ hapaegqg(a%/&g put%l/ gwcyl pi pecolic [sic] acid

(6-am di no) - 3- co] oi/e t- ester was cleaved with

trifluoroacetic aC|d and
20 For isolation, the acetonitrile and excess DIPEA were sub-

stantially removed by distillation under reduced pressure at
40°C, the residue was taken up in 280 ml of MTB and 30 ml of
CH;Cl,, and the solution was extracted with 100 ml of water
and then washed 2x with 50 ml of water each time.
25
To remove residues of initial base, the organic phase was ex-
tracted with a solution of 0.9 g of sulfamic acid
(2 0.05 equivalent of initial base) in 10 ml of water. Two
washes with 30 ml of water and 5% strength NaHCO3; solution
30 were followed by drying over Na;SO4 and then removal of the
solvent by distillation at 40°C.

The viscous oily residue was dissolved in a mixture of 100 ml
- of MTB and 200 ml of (i-Pr);0, 2 ml of water were added and
35 the mixture was stirred while heating gently until a clear
solution was obtained. A dense mass of crystals separated out
from the solution over the course of 1'h, and was filtered
off with suction and washed with a little cold MTB/(i-Pr),;0
mixture.
40
70.9 g (79.3% of theory) of white crystals were isolated,
melting point 89-91°C
TLC: CH,Cl,/acetone/MeOH, 45/5/2 or MTB/EtOH, 45/5

45 (e) N-—-(t-Butoxycarbonylmethylene)-(D)-cyclohexylglycylproline
[sic] (6-hydroxyamidino)-3-picolylamide:



-converted go$0/45€4abet ai ne by chromat ography on silica gel (eluent:

nmet hanol /conc. NH3, 25/1). Wite crystals, nelting point 145-147C
(deconposition); FAB-Ms (MtH+): 433. 10 Exanple 88

‘N (t-Butoxycarbonyl nmet hyI ene)- (D) - (ngQBentyl )gI ycyl pi pecolic [sic] acid

(6-am di no) - 3- pi col yl The title C was, obt.ai ned as in Exanpl e
78 starting fr%fng 1%) gacm‘h{ebpﬂafnth?’ ?ﬁ%lr"ﬂ‘ém&ngyﬂﬁ?w i Felofqtgispended

hydr ochl ori de.in &%t aleof \FH2Cd 2 caRS1 éﬂhélen’éﬁlirﬂg‘gpoﬁ?\t 8 1‘541-015§E§0“°FAB>%
(MrH+) : 503. dExiamgpirep8lefylamine were added, and the mixture was stirred

N- (Hydr oxycar bonH1ebly b engdn ( D80( §eppsst oLyl Y€y itifiaeotblpdsid weraci d
(6-am di §0) - 3- pa& EoaRhIE; J{aetﬁenngyMeI%SOMﬁLM oderhigkXamlee 87 from

Eggcggg‘égl E. g‘rll Hiq e%}gi{é ¥§§§7§< r‘:JxI%t D8 POl w%ZQr 1S ea
N- (Hydr oxycar b H?‘P‘b %’E‘ft% dol’f@x’y’?ﬁ?‘in/;cpfl SLPRR Ghfoside-

(6-am dino)-3-picolylamde: 30 2.6 g (20 mmol) of t-butyl acrylate were
added to a solThe orisgbus 7088y ge20uemwdsy mofeDd- eyeh it yilgbycetiprlol i ne
(6-cyanod - 3- pi &setdtyl andi Keat{dayawpbedidon ThagRydrotyamddint edpafljanol, and
the mx- ture H&%@Hegué‘taéi qaesTOF Hith. cThers0l varteWasy tiig) ftﬁ@?VEd

35 by distill A.¢530d g}lgg urbhl i QB?:H”-Qof r t ogr aphy
| uent: CH2CL t /5 | || h
I Eoy i o e ke g S T

as in Exanpl esvigE e gaYSH2LS Vlﬁieaﬁétéh%%qﬂ@ﬁﬁl?gtE%”’tterlthh%@/IC -group was
elimnal®d with tri- fluoroacetic acid, and the betaine was |i berat ed vmth
anmoni a. Amrmﬁ@l$fpamﬂﬁpho@|§emﬁwﬁes1459 rénaifelde iA1t¥d mother

N- (Hydr oxycar Jrekhy! @ﬁ@ta(n@ah).lfr?’cé]nsistt&hge [ QXY )N Py Sk Amitahar ol | ne
[sic] (6-am dino)-3-picolylande acetate: 0050/45644 125" As in Exanple 68,

starting from Boc- %D L)-(3,4,5-trinmethoxy)Phe- Pro-NH 3-(6-CN)-pi.co

(Exanpl e amplier 88t he Boc protective group was elimnated, the free

am ne wa8 bérr@ﬁ%ﬂéaqu@%’rlmesbrwnwd%a@b@%ﬂ@xnlﬁéyeyber@lgmupswak
converted ¢i-thydrexhgdidin@ni3~picolylamide:

The compound was obtained as in Example 83, using benzyl
bromoacetate for alkylation in stage (d). White crystals, melting
25 point 124-125°C; FAB-MS (M+H*): 551.

Example 85
N- (Methoxycarbonylmethylene)-(D)-cyclohexylglycylproline [sic]
(6~methoxycarbonylamidino)-3-picolylamide:
30
(a) Boc—(D)—Cyclohexylglycylproline (6-methoxycarbonyl-
amidino)—-3-picolylamide:

A solution of 0.5 g (12.5 mmol) of NaOH in 4 ml of water was
35 added to a suspension of 5.47 g (10 mmol) of Boc-(D)-cyclo-

hexylglycylproline (6-amidino)-3-picolylamide acetate in

40 ml of CH;Cl, at 0°C while stirring vigorously. After stir-

ring for 5 min, a clear interphase system had formed, into

which solutions of 0.9 g (9.5 mmol) of methyl chloroformate
40 in 5 ml of CH;Cl; and of 0.6 g of NaOH in 7 ml of water were

simul-

taneously added dropwise.

After 10 min, the mixture was washed with water, 5% strength
45 citric acid and 7% strength NaHCO; solution, dried over Na;SO4
and evaporated to dryness. 4.8 g of a foam-like residue which



-5 di ne int @gstdy4dgad ne, the tert-butyl ester was cleaved and the crude
product was purified by MPLC on an RP colum, and the sol- utions were

| yophi l'i zed. HOOC- CH2- (D, L)-(3, 4, 5-trinmethoxy)Phe-Pro- NH 3-(6-an)-pico
‘acetate was obtai ned as an anor phous l%l\der. FAB- M5 (M+H+): 543 10 Exanpl e
92 N (Hydroxycar bonyl net hyl eneéz-c( D) -cycl ohex¥l al anyl proline [sic

(6- ani di no- 2- m¥eRyPYHE ﬁ&m(ﬁ ClpdagGtpedFerappoh, of>/5/3) were iso-
Boc- (D) - Cha- Prdafed3- (2-Me)-pico: 6.6 g of Boc-(D)-Chg-Pro-OH (18.05 mmol)
were introduced to- gether with 4.0 g of 2-nmethyl-3-picolylamne (20.5

ol , for (B)epadhatiyOloheifa oAy 6P1prilame (80Re thkk{ohrB68y dmianigdo}43nl of 20
DI PEA (81 8 mmi}oh pignzld nl of DCM and, after cooling to 5C 18.8 m of
50% st rengt h propanephosphoni ¢ anhydride sol- ution in ethyl acetate (23.92
mol ) were added dropwi se. Reaction was allowed to confinue for 1 h after

warnming to rodhft 8RpEs ATPLUNI Nt thamelkt ¥R HSSotHed tonemtr 8f et tmder
25 reduced predduproaditaia @sidurndwmpfitgikeh mini woarchptraksd ander nerd t he
et hyl acetate phasé pwoessiier.aChedredicine ¥6sttrmeted Whth velilerr,, dheeeumpwer
magnesi uy sul f at Ghabél goseentbahéd, ighdathiolwdy dA¥apOVEd Oin 1bbeml esf due was
stirred with didhseps QRYL ) ShOnARn" Gk 13d hi7of 8 K 88k .0rnBOG:ddicChg- Pro
30 N+ 3-(2- M) E'[acg 35, WU Le 305! S (%%:ipéegar Aty 08601, 04 concentrated
H (D) - Cha- Pro- RAS3E (‘é-‘?\/es) ;?l CoO: g%f d o goc- ﬁ NERR0 B INFC B TR pi co
(17.0 mmol ) weRerewsd trqatagntoRethy rgpigpt  wifd S5PGRT Vet her 8aP
hydrochl oric abiife (crysu@llinerpeyideare ABEE atQH2610 OfeQH /503 cohrenathateedt inder
reduced 1% essumeidpddéecodi/2t.bh)l.ed several tinmes wth nmethanol/ DCM and the
resi due was extracted by stirring with ether. 7.5 g (100% of
H (D) - Cha- Pry9- NHH Ra{1is - R - ' e solid.
c) Prepar at( idgn INoff ﬁf%&&:ﬁgﬁg@z‘%}hﬂﬁ%}a \5ve ﬁ—{] _@\;f:%_%zl@%i&l’ﬂ?%&ﬁgq?\fgh%f
4 (D)< Chg. Pro- NBES) (BT RSREE kb T AERA50 RSP 8 Rer o st 11y ed
together with 11.26 g (14.9 m) of DI PEA (81.16 mml) and 4.89 g (3.69 m)
of tert-3utyl Bhensbees acmpopng. (7 ywimpl) nwasgligsodre®dGn (dr mddobver
nol ecul a si evesH,@l;,00hd/ 25%4¢! (P262 mooln tefirdédadprapylethybaninsSiance TLC
showed that precurg§o(7.4 mmol) of methyl bromoacetate were added. After

standing overnight, the solution was concentrated, the resi-

due was taken up in 90 ml of ethyl acetate, and the solution

25 was washed with water, 5% strength citric acid and 5%
strength NaHCO; solution, dried and distilled.

The residue was mixed with 50 ml of ether, adding a little
ethyl acetate and 0.1 ml of water to produce a solution,
30 which was left to stand overnight. The crystals which had
separated out were filtered off with suction and recrystal-
-lized from ethyl acetate. 22.4 g (63%) of white crystals were
isolated, melting point 95-97°C;
FAB-MS (M+H*): 517.
35
Example 86
N-(t-Butoxycarbonylmethylene)—(D)-(t-butyl)glycylpipecolic [sic]
acid (6-amidino)-3-picolylamide:

40 The title compound was obtained as in Example 78 starting from
Boc—-t-butylglycine and methyl pipecolate hydrochloride. Acetate:
white crystals, melting point 170-171°C (decomposition);

FAB-MS (M+H*): 489.

45



was still poseogasesa further 0.4 m of tert-butyl brono- acetate and 1.5 m
of DI PEA were added, and the m xture was stirred at RT for a further 3 h.
The reaction mxture was 5 then concentrated first under a water punp
vacuum and then under 1 nbar at max.;40C. The residue was extracted by
stir- r|ng wth ether, filtered off and washed with ether The crystals
wer e taken ﬁﬁ PHe ter and, at pH 7.5, extracted several tipes with ethyl
acetate, aMNd (Flﬁ‘é%‘éxyé’taﬁPPné&'é?td‘tyeleé‘?)IbDl r(afctbé‘t%?‘élWrﬁﬂlﬁ@WH‘f H&¥#d above
ether filtpaid, (gramdiand-3teindyledide: under reduced pressure. The residue
was taken up in ether and then ethereal hydrochloric acid was added to pH

3, the preehpi iBd e Wabukivlt €5t @k wWiddvediiiit@ntrifiorcaugbly awishedaw th

ether and {, c{aﬁtt%dthx ﬁéaarmtengytawf&nat%ér%w S R8Nic Jed (82% of
L i L e s s L
9.8 g of théx}r*szi(iBme%SW“MH%A §‘ tb 4334cL (18. 66 m"rDI) wer e

i ntroduced together with 18.66 g of (Boc)20 (18.66 nmol) into 160 m of
DCM and,100g2eamphe gourse of 5 mn, 5.3 g (7.03 n) of D PEA (41.05 mol)

}Ner ehadded N- e%uﬁ&@dﬂrﬁbuymmmhw Bib 4<rr@@5pagt§<ir ) Wyﬁbgb%c?wﬁﬁcﬁr y
urt her r.led out wt SO
%?g Eakiﬂﬁ @La Rﬁ&’%ger 1o} PParid:

ution until was no esent 1n the DCM ( TLC check), and the
solution was dried over gnea um sul fate and concentrated under reduced

pressure. 3bechith-SORMPOHRE ot ARFadRediag d® FERMRES H SpERRREND-BMet h--
anol resyl Bed-necperdydgl3diHe find BaO) GHPecBde ¢ O)ydZieshpppide.

NH 3- ( 2- Meacpt&6e asvhiltiet ergotdls, aplPiepadnitonsef155°C; FAB-MS (M+H*Y):

t BuOOC- CH250Boc) (D) - Cha- Pro- NH-3- 35 (2- Me-1-Oxo)-pico: 5.9 g of
tBuOOC—CHZ-(Boc) (D)-Cha-Pro-NH 3-(2-Me)-pico (10.12 mmol) were stirred

t oget her V\,i th 9%99 of 70% pure mchloroperbenzoic acid (40.5 nmml) in
200 m  of 40 for_2 h. Gaseous ammoni a was then passed in to

sat ur at iZnN- (ﬁn@r%xaa&Penme%&xl@éd &p) r‘d’c?r?PFEFrb%’r‘hltWéPFB?c‘il%F [sHe]
preci pi t at echds(f+dmickied)odfpidallylenédé on and washed with DCM and the
filtrate was agai-n saturated with anmonia. The DCM phase was then washed 3

times w thrpat esmpslindeda8Vvebt d@dd asnesinuanpukl 8t ef @id thenapave al-aghtynder
reduced pr %§§H£e wtﬁLtE eré@st/g n%@ﬁ'&:?nebé@ld%e%s 177°C (decomposition);

25 FAB-MS (M+H*): 477.

Example 90
N-(Hydroxycarbonylethylene)—-(D)-cyclohexylglycylproline [sic]
(6-amidino)-3-picolylamide:
30
2.6 g (20 mmol) of t-butyl acrylate were added to a solution of
7.38 g (20 mmol) of D-cyclohexylglycylproline (6-cyano)-3-pico-
lyl-amide (Example 83, stage c) in 45 ml of ethanol, and the mix-
ture was heated at 45-60°C for 40 h. The solvent was then removed
35 by distillation, and the residue was purified by column chroma-
tography (eluent: CH,Cl,/acetone/CH;Cl,, 45/5/3). 7.5 g (75%) of a
pale yellowish foam were isolated; FAB-MS (M+H%*): 498.

This was converted into the amidine as in Examples 83 and 102,

40 and subsequently the tert-butyl group was eliminated with tri-
fluoroacetic acid, and the betaine was liberated with ammonia.
Amorphous powder; FAB-MS (M+H*): 459.

Example 91
45 N-(Hydroxycarbonylmethylene)—-(D,L)-(3,4,5-trimethoxy)phenylala-
nylproline [sic] (6-amidino)-3-picolylamide acetate:



-0050/ 45644048d/46648r eparati on of tBuOOC- CH2- (Boc) ( D) - Cha- Pr o- NH- 3- ( 2- Me- 1-
MeO) - pi co(r)-CH30SC30: 6.1 g of

t BuOOC- CH2- ( Boc) - ( D) - Cha- Pr o- NH 3- (2 Me-1-Oxo0)-pico 5 (10.12 mmol) were
‘dissolved in 25 mM of DCM and 28 a. 5% strength dinethyl sulfate '

solution in DCM wer e_added. The mxilu was_stirred at 40C for h and
left to stAhdLEXRTPLEVRE niSHAEtARY $HR%h B&FI’UPe‘d’ G te0 H”Wt[br?xmerapl dly

washed 3 P¥om¥i-wr A-GHl sricad( Esampleer? Saghidss turhiheuBPat Br @R tdysc 8ROUP
trated undess reddumdedted esther gredhamires wasi aYky Bu@OCwith tert-butyl

CH2- ( Boc) - hfmddratBee; Nthe3-dydnbbgold QaspPeefténtedCi3@SERE rydvkyatsed as
crude predggte ﬂﬁtbhgh@eﬁﬁldfﬁ%CtEQQ téDthB @régﬂé¥1wgg cleaved and the

t BuOOC- CHZ¢ &:hg !3
t BuOOC- CH2- ’é&g\cf a- Q’lﬁﬁ-} IZ_E{/EP‘P%C amp % %g o%t a| ned from
t he above Y zear MSE évél? i (tg sE e e e
sol uti on HH1B-A 5ga@1) EEF%cﬁﬁel*}'mtEy‘&@ﬁ Rdteired oD amarBOYs RWABKF, keepi ng
t he tenperaB-wse (¥ttH2B- 283 by cooling. After a further 20 min, DWW was

removediby distillation under reduced pressure (1 nbar), the resi due was
taken up ig5t %r,gzand the et her phase was washed successively with water,

Cul T2 S°'“ﬁ'@§né§ R g T R R R R e

sul fate and lg@c
chr omat ogr & Tﬁ}“l&”rngl ’B%tlﬁ'&)f’ 81’(63 #t dIﬁ(:l\/lvvlth 0-2% MeOH) resulted in 4.1
g of solid which was extracted by stirring with ether. 30 Yield: 4.1 g

(66% oi5t8BuOCT-«gET-atBou) ¢ D)BoCivd DPrOhaNitB3-Ni23 b2 B4eQNpippeo h) Preparation
of t BuOOC- CH2- (Boc) (D) - Cha- Pro- NH 3- (2- Me-6- han)-pico: 35 4.0 g of
t BUOOC- CH2- ( Bog)d [d) o€ 8o 0o Nithd=620 M 6r1@\bsPinkdL ) (Rrf EIHPéadd/&rdetBe“ uxed
o (676 m) o TBER A0S 5 e -ﬂé%lmi‘;gg%i’% hec 19008 A L cBE © 12
gl eves) for 40PERRTANG Phe?FestAirF}‘edP}é?r"RT R ght 96/Rf't78ra%‘ad]|4t |"Bn°5f '
further2®CM tPEPER XBdr 8 DR Medked29f (" @ifl BEY #Rdr El’PEr Fecling &o( pH 4),
and the organi T Q@hases8wsk aff i56@ stveenghigpeopamephosphonic anhydride sol-
ution in ethyl acetate (23.92 mmol) were added dropwise.
Reaction was allowed to continue for 1 h after warming to
room temperature, and the mixture was then concentrated under
25 reduced pressure. The residue was taken up in ethyl acetate,
and the ethyl acetate phase was extracted about 10 times with
water, dried over magnesium sulfate and concentrated in a
rotary evaporator. The residue was stirred with diisopropyl
ether to result in 7.4 g (87%) of Boc-(D)-Chg-Pro-
30 NH-3-(2-Me)-pico as white solid.

(b) Preparation of H-(D)-Cha-Pro-NH-3-(2-Me)pico:

8.0 g of Boc—(D)-Cha-Pro-NH-3-(2-Me)-pico (17.0 mmol) were
35 stirred in 35 ml of DCM and 35 ml of ethereal hydrochloric
acid (> 3 M) at room temperature for 2 h, concentrated under
reduced pressure and codistilled several times with methanol/
DCM, and the residue was extracted by stirring with ether.
7.5 g (100%) of H-(D)-Cha-Pro-NH-3-(2-Me)-pico x 2 HCl were
40 obtained as a white solid.

c) Preparation of tBuOOC-CH;-(D)-Cha-Pro-NH-3-(2-Me)-pico:

9.7 g of H-(D)-Chg-Pro-NH-3-(2-Me)-pico x 2 HCl (21.79 mmol)
45 were stirred together with 11.26 g (14.9 ml) of DIPEA

(81.16 mmol) and 4.89 g (3.69 ml) of tert-butyl bromoacetate

(25.0 mmol) in 150 ml of DCM (dried over molecula sieves) at



-sul fate angdosomasetaat ed under reduced pressure. The result- ing 4.3 g of
crude t BuOOC- CH2- ( Boc) (D) - Cha- Pro-NH 3- (2- Me-6 45 han)-pico were used as
crude product in the next reaction. 0050/45644 128 i)-Prepar ation of

't BuGOC- CH2- (Boc) - (D) - Cha- Pro- NH 3- (24 -6 arr) pi co: 4.3 g of crude

t BuOOC- CH2- ( B 3- d ted
a lr:1xture 01S igg‘?ﬂg p&E@FFﬁe% c}%aHd %’d"crﬁ Tgf: @FI i M%SSeP}{ i ec{]rilooe/() a

wi th hydrogen #es SuClf gresemt. Phéugaber yit! fidsof hest FiutEleBr e~ and
washed, with atéfeats andhé.bimk reft OIRBA werec @dtedt exhdirtder miwthepe vas
pressure (1 nbat)rreancGtt Re fe@sidf@rshsr codi.strhel edaseisar alixiOréiwas Wi th

toluene/ BCM t gkel dindeRt:0edr £i¥stelihgér AN datWRSHSED JaculiRSaNd t¢heh M Of

wat er each ti T [ OMS a 0
r educed pressE?%d EX 3 Q’Eqnggq%@c‘* g& ;ﬁfﬂ@é "‘gf% %%Q“@édfd#%?%% with
et hanol . 4.3 g“bt9 ’ﬁ:ﬁ’s?t Gt e d‘l‘g

NH- 3- (2- Me- 6- aff Y XECRIBRRT Wer énom%m@ad(rga/om r5t'V\BXt§%°a"gi§’s) as
white solid. jjemrglartamesnwith [HBDELCeiedde,CaadPrheddHedhi2- MpeBatamexpi co:
20 2.241g of tBu4dNs Gid2e( Bomh)indd wilhh- Blio-diidve- é2hdde-fHi-larhtp| CAried GHaA000H

ﬁ 3d25 ml) WeESnddrtra@dal tnddr Hedate és%%hefhewééld%édwhs Oztaleetm%?eal
rochloric a I C
sgl id slowy p?llége%%eg %Rg] {;ﬁ%}ﬁ%&%#gg é\/a%;;x ;[SE% J}%ftg %ats 355&%%
extracted by 2B7siy rPng GF LR S ey )
chr onat ogr aphe‘du‘lfleSMals gdgeiti r?&BPFea%an*\?“nﬁf‘hﬁﬁb‘}qdz% ssitebis taiReni a
sol uti oASi n t heitlatatheds/ 5)3 d.(32%) 0948BuQPiC-CH,~(D)~-Cha-Pro-
HOOC- CH2- ( D) - G- 3 (@—NEH 3pt do NeHE1lawmpri chiraimead abptaiwiddeasonidwhite solid.
FAB- M5 (M+Ht+): 473 30 Exanple 93 (a)
t BuOOC- CH25 (D H, : - Rj;CO; 3eikh
H- (D) - c;ha-?>§ )R&@a% 8&1‘) %%%"% Bz 3%}‘?&% PP 3 ™MAAPECS m of
dii soprogyl et h am ne &33 81 nmol ﬁ_‘_were i nt roduced i nto 50 m of methyl ene-
chl ori dé%and, I?e°fs BRPPFITf Her (RITCha-PgogNBt 31 3 Medr 489t % 1HPBr onpacet at e
(11.04 nmmol ) wete. edadedlir epwe simtgpducéd trigetbere witth di8i.66ed of 0 Bt )R
overni ght. The(s®lad immdlyasnth |16oedl Wb f lDarelaldl, eseer the course of
5 min, 5.3 g (7.03 ml) of DIPEA (41.05 mmol) were added, and
the mixture was then stirred at RT overnight. After further
25 addition of DCM, washing was carried out with 0.5 M HCl sol-
ution until DIPEA was no longer present in the DCM (TLC
check), and the solution was dried over magnesium sulfate and
concentrated under reduced pressure.

30 Column. chromatography on silica gel with DCM and 0-5% meth-
anol resulted in 5.9 g (54%) of tBuOOC-CH,-(Boc)(D)-Cha-Pro-
NH-3-(2-Me)-pico as white solid.

e) Preparation of tBuOOC-CH;-(Boc)(D)-Cha-Pro-NH-3-
35 (2-Me-1-0x0)-pico:

5.9 g of tBuOOC-CH;—-(Boc)—(D)-Cha—-Pro-NH-3—-(2-Me)-pico
(10.12 mmol) were stirred together with 9.99 g of 70% pure
m-chloroperbenzoic acid (40.5 mmol) in 200 ml of DCM at RT
40 for 2 h. Gaseous ammonia was then passed in to saturation,
the mixture was stirred at room temperature for 1 h, the
precipitate was filtered off with suction and washed with
DCM, and the filtrate was again saturated with ammonia. The
DCM phase was then washed 3 times with water, dried over mag-
45 nesium sulfate and concentrated under reduced pressure. 6.1 g
(100%) were obtained.



-chloride, osbtboaasedatwice with 5% strength citric acid and twice with
saturated NaHCO3 sol ution, dried over magnesium sulfate and concentrated
under reduced pressure. The crude product was taken up in ether, cooled to
'0C and adjusted to 45 pH 1 with et helgl«? hydrochl oric acid, and the

ere

recipitat r oduct was ra i dl d off with suction, washed several
8050/ 25644??L298r‘?5?arf€§ ‘Hg%‘% GH2av5osd (O3 -8 -Fror VHr Ao bt —Yurle
crystalline p#‘%h‘cﬁlc\ﬁerﬁﬂxﬂﬁoal hed (2= 97% of theory). (b)
t BuOOC- CH2- (Boc) - (D) - Cha- Pyr-NH 3-(6-CN)-pico: 5 5.8 g of
t BuOOC- CH2- CH26 ( D)g GtatBuoodNemB~( Bo&N) (Ipi-chaHbdo-NH-B-Tuoke - War& )shiiesed
é??ggg?gg\x te[]h ad. @ %oﬁ.?oﬁég@ dl%.%om&)llrfg% ﬂlﬁn?)dedﬁ tanFiO(Z)S ml of aat ure
over ni ght and #1 lt? ggm{q'hdﬁw Eﬂgé/ stoq%(%g L A%Ma ﬁrF Q&é derorl Fde,
extracted thr e‘@l’ftr”fﬁfs w&{et B 15’57&5 A né? hC di%¥r Pch a?:‘?qj lse(fl uFPoﬁ a'}f’r id®hi th
sodi um sul f at eCHH iGbc ept r Hrany d&ﬁa‘éﬁdr‘éﬁd@@dmbr‘@s‘é‘ljrQSerTﬁéPl@hUd@Sﬂiﬁéduct
was purified by tioasnwithreaedmgdaphg oversimagoesigel|sulglatenand nedrivenene

chl ori deowi t h frdtedUnaet hsedided pbesdidre. ahd oésPpliihgoradoct-was 4.1 g (=
63% of theory)en,{(®bch By XenaddprbBag)3{ Ei)-mGh@-Ead)J}ﬂ“Fc%@(-éaW) -pagLor 4.1
g tBuOOC- CH2- (t?gr# a(sD}:r g Jduut §_DLZ@hrﬁC'}QeTXQ Cgago l) wer e

di ssolved in e and fFRet I1am ne and saturated
wi t h gaseous hydrogen suI f| de and stirred overni ght at RT. N trogen was

bl own t hr o8ilyh R¥RPag@tiont PHBHACENCHRes(Rasen (ButShanRrioal | y concentrat ed, -and
t he resitBue waH-ti-gPoMeel-CH)-Hhicol: of ethyl acetate, washed suc- 25
cessively with 5% strength citric acid, 20% strength NaHSO4 and twice with
saturated Nchgae Akl PBuodt1ced - PNEL) (rg%g,thgeﬁg}_(yrﬁﬁsgl _falges apqde@ncent rated,

oo o [ ackifrtebsbsRiS RIS G s Rey Shord! BN, i IU 2dlied 1 e

under hi gh vacti Gvern
t BuOOC- CH2- (Bo‘?:’5°l’(“B)5eCﬁ&ePy‘1" IN[GOET B8 - ‘Ei N9 sépsto i sPLutipn off bd § ef
t BuOOC- €fi2- ( Boggdiumy cehnids r (NH33mrel CSNHDP- plcof OMF,75eambhy ther e
di ssol ved i n 7Gengeraftuaeecsores-24"65byricaefl idg. nefted ai @ditikeveroe madged, and
the mxture wesMmshids' edmbied bycliasedl fdtidh ahall ARICRWIBEesdiie reaction
solution was (1 mbar), the residue was taken up in ether, and the ether
' phase was washed successively with water, KHSO4; solution
25 (pH 2), water and saturated brine, dried over magnesium
sulfate and concentrated under reduced pressure. Purification
by column chromatography on silica gel (eluent: DCM with 0-2%
MeOH) resulted in 4.1 g of SOlld which was extracted by
stirring with ether.
30 Yield: 4.1 g (66%) of tBuOOC-CH,-(Boc)(D)-Cha-Pro-
NH-3-(2-Me-6—-CN)-pico

h) Preparation of tBuOOC-CH,-(Boc)(D)-Cha-Pro-NH-3-(2-Me-6-

ham)-pico:

35
4.0 g of tBuOOC-CH;-(Boc) (D)-Cha-Pro—NH-3-(2-Me-6—-CN)-pico
(6.6 mmol) were refluxed together with 1.15 g of hydroxyla-
mine hydrochloride (16.52 mmol) and 5.12 g (6.78 ml) of DIPEA
(39.6 mmol) in 75 ml of DCM (dried over molecular sieves) for

40 2 h and then stirred at RT overnight. After addition of
further DCM, the mixture was washed with dilute hydrochloric
acid (pH 4), and the organic phase was dried over magnesium
sulfate and concentrated under reduced pressure. The result-
ing 4.3 g of crude tBuOOC-CH,;-(Boc)(D)-Cha-Pro-NH-3-(2-Me—6-

45 ham)-pico were used as crude product in the next reaction.



-conpl et el yoosocesé64at ed, di ssolved in the mni mum anount of ethyl acetate
and added dropwi se to 200 mM of n-hexane while stirring, and the solid was
filtered off with suction and 40 dri ed. 5 2 g of yell ow powder were

‘obt ai ned. Yield: about 100% of theojy

{ BUOOC. L. BIGERPBP R 7 (A0S %fgz é?ﬂﬁ? s@ab)ch%& i @5l ) were

di ssol ved i n @™mPigP:nmet hanol, 10.3 m of 10% strength anmoni um acet at e

solution in nmethanol 0050/ 45644 130 were added, and the m xture was

stirred at RT oxeighoghtruddeBubeasti N Boel) U D prCharProong-eH (aiMeds -t he

resi due gas t YRcol Refd draeew@@d ihhe Rixtddee ovagsfhl ter edeiith

suction to JH?L\ée ?18' b6 mPY ﬁaf? %\Je‘}”ﬁ%lg gfbt%ét %@Ehak}é’nﬁ%&c%@”at ed 5
t

d added d
T P RN o) 1Bk a3EFS was

conpl etel y puriifife@tBynapLthen faht e d'ﬁ'lsuﬁﬁ‘.‘c?.‘%t@dofm?% reskageded
conpound wer e migtsgumed ( hsmkzar )pakad yelid gwsddhe dvasyicsiddst5¥edfseviegely. 10
(f) HOQD CH2- (meChai by rtihkedre(/benM) tdlietOuy HEl10R m30f €ther and

t BuOOC- CH2- ( BQFa)sh(a@) 3 CPand fwilF 3- 1 5-SdMwaRke Oe XcICHIGEOHTAS - &pTiRl) Wer e
added to 15 m, u dgﬁgs?és vﬂe@ea¥§ﬁ9&m1%rteﬁ 919:{191: %%uggbréﬁ%uce RT for 5 h.

The al nost pur oncent I on un ressure

rod
was purified b]y & Bh S48 e o i he1 Togide, e gy o
obt ai ned as a %%\atnéll ybphid iofapdnosk qure §BY0RF-GHhs PGS )~ FENBCHBPRATH) :
457. 201FExanp|NH-34 (RF-Me~6—am)-pico x CH3COOH were obtained (94% over two

Hydr oxycar bonyduskieBy | asejnide lspiddt et r ahydr opyranyl al anyl - 3 4-
dehydr opr oI | ne [SI c] (6-am dino)-3-picolylanm de acet ate:

Boc- (D, L) -iT, 2 _ d,as 68 c- k
starting f:'r (gt'li_% T%pa )(‘sgecogbg@ ?’Fﬂﬁ ép ?ab-dé'[kl ?ﬁﬁnghg

H Pyr - NH: 3- (6 CC]\IHZ) pico HCL (see Exanple 68), the grl- am de
functi ol ity dwetd deRYdERHAAE-CH2t RONIHP) f%ha'tfﬁ”é"@‘@r 302 I-aB(bcPlCO

protective grouSHsEeoR| (Ii2satmmd] ) tweref sééraed nign BAsml adbk\ICH ¢dgathér
tert-butyl branaacebaink,of kaheeeandaydrciilBeidescid at room temperature
for several hours, during which a solid slowly precipitated.
The solid was filtered off with suction, extracted by
25 stirring with hot DCM several times and subsequently
chromatographed on silica gel (mobile phase methanol/25%
aqueous ammonia solution in the ratio 95/5). 1.35 g (94%) of
HOOC-CH,;—(D)-Cha-Pro-NH-3—-(2-Me-6-am)—-pico were obtained as a
white solid. FAB-MS (M+H%): 473
30
Example 93

(a) tBuOOC-CH,-(D)-Cha-Pyr-NH-3-(6-CN)-pico:

35 4.3 g of H-(D)-Cha-Pyr-NH-3-(6-CN)-pico (11.27 mmol) (see
Example 32) and 5.3 ml of diisopropylethylamine (33.81 mmol)
were introduced into 50 ml of methylene chloride and, while
stirring at RT, 2.16 g of tertiary-butyl bromoacetate
(11.04 mmol) were added dropwise and the mixture was stirred

40 at RT overnight. The solution was diluted with methylene
chloride, extracted twice with 5% strength citric acid and
twice with saturated NaHCO3 solution, dried over magnesium
sulfate and concentrated under reduced pressure. The crude
product was taken up in ether, cooled to 0°C and adjusted to

45 pH 1 with ethereal hydrochloric acid, and the precipitated
product was rapidly filtered off with suction, washed several



-Boc- prot echedo/abganitrile functionality was converted into the thioam de,
and the latter was nethylated to give the imno thionethyl ester, and the

| atter was reacted with amoni um 35 acetate to give the am dine. After
‘elimnation of the protective groupg PSI ng et hereal hydrochloric acid in

et ene, o oL 3G, BUALT 0 heDed 411 § WSS IS L

HOOC- CH2- ( D, L) PUPRREPyHer RHOBE ey = p?7(,%o °\ﬁ/a§h%‘b‘f3b)| ned as acetate. 40
FAB- M5 (MrHt+): 459 Exanple 95 N-(

| sopr opoxy¢nj besydawidny - eBeg y«(D)~clatphwnH-glysytn 3 picdehydr o- proline
[sic] (6sam dino)-3-picolylam de acet at e: 45 0050/ 45644 131 As in Exanple

93 a-j, Boc-Pyg- \anfstggggé g 23)_ ngﬁ&g _(H% e above

f t gﬁ% tect
roup whe ol | ol hLIRPL REEF, BLIe e *bfarpwﬁ 2ohys i ﬁ”%bgr?o)ecc:w\éem

to give Boc-(DfLEHESH)IPaRdNk: Bl 59%%1‘3%@%#%#}‘ afi me
functional ity mashylenehgtlatede tak rhemniempdraturfeovermighdl aBdctipmotddet i ve
group was el i nuted ed,tht BApolit eR (amlnef wastaileykat RTboside) egttabdtdd|

bronmpacet at e, m@eée&%gawtﬁremt%ﬁ BRCeivateat g4 sdiMe iBht r it fod with
functionality !@&&9%"1&5? Aﬁ}%oﬂ@% FAPeadﬂu%eraPQd&&% k@%ggur%o @S

net hyl ated to I mno mroni um

|V and_conver
rothylated 0 GV S I e, ISR, 5l eleﬂ‘g ggaggya Shidsen
Eli mi nation of g?he(Wéétmﬁ’éth@M’fH’e Wi r%p‘éﬁloﬁ’ﬁ degparethi dhec acid
resul t ed5i n t wigkddifcyrahprdduatewessephrat(éd 4 MELEhenrnh. RP col um.

These were HOOC 15 CH2- (D) - Chg-Pyr-NH 3-(6-am - pi co- CH3COOH FAB- M5 ( MrH+) :

443 db t P . o
FAB-?/E (N%/H(-ﬁf %%%d@?g' g('%éﬁf%g _EhR=£ ) -Na18= Py LW, 3= p B - pi cO COCH

N- (Hyd bony! met hyl B.L) h | oh
i a-denyarSp! o R p&”e% a6l AR M T TGP - ate: 25

88 mmol) were dissolved 1n 25 ml of pyridine and 12 ml of
triethylamine and saturated with gaseous hydrogen sulfide and
stirred overnight at RT. Nitrogen was blown through the sol-
ution which was then substantially concentrated, and the
residue was dissolved in 75 ml of ethyl acetate, washed suc-

25 cessively with 5% strength citric acid, 20% strength NaHSO,
and twice with saturated NaHCO3 solution, dried over mag-
nesium sulfate and concentrated, resulting in 4.25 g of pure
product as a yellow powder. This was dried under high vacuum
overnight. Yield: 98% of theory.

30

(d) tBuOOC-CH;-(Boc)-(D)-Cha-Pyr-NH-3-(6-C(NH)SCH3)-pico x HI:

4.25 g of tBuOOC-CH;-(Boc)-(D)-Cha-Pyr-NH-3-(6-CSNH,)-pico
(6.75 mmol) were dissolved in 75 ml of acetone, 4.65 ml of

35 methyl iodide were added, and the mixture was stirred in a
closed flask at RT overnight. The reaction solution was
completely concentrated, dissolved in the minimum amount of
ethyl acetate and added dropwise to 200 ml of n-hexane while
stirring, and the solid was filtered off with suction and

40 dried. 5.2 g of yellow powder were obtained. Yield: about
100% of theory.

(e) tBuOOC-CH;-(Boc)-(D)-Cha-Pyr-NH-3-(6-am)-pico x CH3COOH:
45 5.2 g of tBuOOC-CH;-(Boc)~(D)-Cha-Pyr-NH-3-(6~C(NH)SCH3)-

pico x HI (6.74 mmol) were dissolved in 11 ml of methanol,
10.3 ml of 10% strength ammonium acetate solution in methanol



-Preparati oposgylasgaace as in Exanple 93. The diastereoneric mx- ture

HOOC- CH2- (D, L) - (y- Me) Cha- Pyr- NH 3-(6-am - pi co could be sepa- rated into the
two di astereoners by MPLC on an RP colum. FAB-MS (M-H+): 471 30 Exanpl e
97 N-(Hydroxycarbonyl net hyl ene) - (D, L)g£ycl oheptyl al anyl - 3, 4- dehydr o-
proline [sic] 6-am dino-picolylamde S|01];\ acetate: 35 Preparation took

pl ace as in Ex¥fpPe2ddnsd, frd gp%ls‘?’é‘r feFPE $hirredypt RT overnight. The
HOOC- CH2- ( D, L) rerebifyrsqiytiopswagncancentatsd Faesepatdiedas faker i t wo
di ast ereoners hy &PhYl GreeatBP tiod umixtuEABvAS fiNlteted wWitlh suéBibratpl e 98
N- (t - But oxycar henglaesdnidgnand( e c‘swllueuhexyxbegel wwlstéhhaul%r @6a¢entrated

'ng' ?%) 4;&2{ gﬁmhl Sadsd @ro%@r'lgegﬁso amlqloo% mt@l@&gl 2L gleafcwgafc Ir gm
(Tetrahed?/on 5%)6&8 f n@&fgﬁ g Jc’i-QfGJt"é'%rh- éggﬂéél ?i‘ gpfl cal a(rahiﬁ!ééfy c]
di hydr ochl or | JBUFEREFEYS B OEBRE Ot/ PERIT LD PUdAASNRE MHCACHedn o7

Exanpl e 78. Ac&PAREA- vthiX8e IcPYsthe Lequikpd| RIRRMING: e By - q@@ener}ABsm
(MrH+) : 503. Epahp|ge£&pﬁ55011d Yield: 57% of theory.

N- (Hydr awoycar bonyl net hyl ene) - (D) - cycl ohexyl gl ycyl - (L) - 1, 3- oxazo-

l'i di ne-4- cq&bombtccﬁp(@]) -2fh OpAn@izdi §OAm 3-iceOk Y@M de: The t-butyl
ester (Exanple 98) was cleaved with trifl uoroacetlc acid and converted

into the betai th 0 e crystals, in oi nt 210-213C
(deconposi t i on;i EAA ‘T\% al-’k f 4?%‘:35(3 ﬁ’é’ §-NH- L 0RS" |
N- ( t - But oxycar B&R9I ¥etHafOeHe] 3(@) TEgd ) oﬁ%‘?@laﬂd&ﬁyFo(Lf) il 9fogbbexeals

| i di ne- 45car boxybrechkamic acnd #15d mtiidirad) aB-RY dokkybami deéhe Admbat epunshi t e
crystals, neltichgdeoprddutdlatbat dalrentpasidn Qﬂx)i‘er Fédadda pPYebishie Sdalk

E??Esge 101 28 urif1e$]b MPiC(ES an RP col | szF%§a1 grgduct
roxycar e X X
| i di ne-4-car bo§g¥ n'g% aYl %% N 8§{ %sp#%ol a}n de: 53 heor3§/st al s,

mel ting point f B- "1574"6‘ rhi\B‘1 (M+H+) 461. Exanpl e 102 25
N- (t - Butd®xycar bonyl met hyl ene) - (D) - cycl ohexyl gl ycyl proline [sic]

Example 94
N-(Hydroxycarbonylmethylene)—(D,L)-4- tetrahydropyranylalanyl 3,4-
dehydroproline [sic] (6-amidino)-3-picolylamide acetate:

25
Boc—-(D,L)-Thpa-Pyr—-NH-3-(6—-CONH;)-pico was prepared as in Example
68 c-k starting from Boc-(D,L)-Thpa-OH (see above for prepara-
tion) and H-Pyr-NH-3-(6-CONH;)~pico HCl (see Example'68), the pri-
mary amide functionality was dehydrated to the nitrile, the ter-

30 minal Boc protective group was eliminated, the free amine was
alkylated with tert-butyl bromoacetate, the secondary amine was
Boc—-protected, the nitrile functionality was converted into the
thioamide, and the latter was methylated to give the imino
thiomethyl ester, and the latter was reacted with ammonium

35 acetate to give the amidine. After elimination of the protective
groups using ethereal hydrochloric acid in methylene chloride and
purification of the crude product by MPLC on an RP column, the
mixture of diastereomers of HOOC-CH;-(D,L)-Thpa-Pyr-NH-3-(6—am)-
pico was obtained as acetate.

40 FAB-MS (M+H*): 459

Example 95
N-(Isopropoxycarbonylmethylene)-(D)-cyclohexylglycyl-3,4—-dehydro-
proline [sic] (6-amidino)—-3-picolylamide acetate:

45



-(6-am di nopp3opiagelay am de: 110 g (0.212 nol) of _ _
N-(t-butoxycarbonyl met hyl ene) - (D) -cycl o- hexyl gl ycyl proline [sic]

(6- hydr oxyam di no) - 3-pi col yl anide 30 (Exanple 83) were dissolved in 1.5 1
‘of ethanol and 300 m of gl acial aceé q acid, 1.5 g of 10% Pd/ carbon were
added, and hy- drogenation was carri 3 out at about 50C (waterbath) for 6
h. The caP8i {R{EXAIPLE| PRedaly GOC RYFTPE S SRUBHRA tHdh k3700 CaMB2)ms
concent r at pdcanidy (seguabaverioys preparatiardx tAusi VRUBAChRYR-NBM 35 perature
of 40C, andstt@nHOspdue, wise dHost prbesttliveatiteup addi eilldninate@0thel foée

t ol uene eaghihd "Frouph@akesGhpldd) wkRViBod®! (D)Wafigdds -t @ivedBod- dHG-olig-of
acetone gngyy 265~ seeaiag -ddbhi the r@%snaqlt, aﬁ{a/étﬂ.ln%t%nw&,ama@ 8g-
acetate raglgl%t sathar %Le gut Z&a?n](cjtwe germmta rot§§t1 suction after 1 h

and washed Wi

acet at e wefLiPsratadaqg tB% Wﬁ"f AN VP s"“lkyﬁéltﬁf’n‘ﬁl’ﬂbltﬁtr Ig&t-‘llb4c
(deconposi bromyacetageyStiaksegondsgy. anbne) 3g/ Beezpr 3T LeBx ahpt enitad le
N ( Met hoxy andoipraigitlyyives ejor(Mérteycintexyhegltitcyamidd i mad] she]latter

(6- am di1ooyas- ﬁ&ﬂhﬁlﬁkéﬂiGS gfre the imino thiomethyl ester and converted

N- (Hydr oxygaf Do ieLAY L Sé%ﬁté'thsyeﬁéﬁyﬁgﬂlﬂéoktﬁﬁb J@HSl(D)&Boc)Chg Pyr—
(6-am di no 3 3-p<GCOafrr§| o geﬂ V\%llml?§§l$r} ovfa%hf ?ré!ted:q:lv]e gro%Pﬁ erl(ri:lht he

hydrochlorlc ac

resi due \Na%s‘aﬁ”é%%r\?édcl HY%‘?%‘}“&&& E‘Eﬂﬁ’/e"r‘atsé-‘c'}tle?:\tg‘P tWRe PREEEGER WKiHg an | RA
acet at e i oneEX cirRAFetednty HMRJ<e fdenn | §P 19 upsezEbeRe aereVWiP9e powder,

nmel t i ng 15oCHi- (ID-T6G:-PFABVHYE —(( bkt ) +pictb@HEOQEPl e 104

N- (Cycl ohexybaxy capony| a3 hyl ene) - (D) - cycl ohexyl gl ycyl proline 15 [sic]
(6-anmi di no);3 @ CRleek- 381 gt s o1 G pROBRONAL (W5ScRRIFYNRH -8 &1 be 83,

“Bieor y) of

usi ng cycl brormacet ate tor alkylation in‘“stage (d). I't e anmor phous
povvder 528. 20 Exanpl e 105 _
N, N-bi s(t- Eﬁ?o&%c‘é"r‘ﬁo yl‘}ﬁi hyl ene) - (D) - cycl ohexyl gl ycyl proline [sic]
(6 am di2fo) - 3- pi col yl am de: 25 A sol ution of
N- (t - but oxgramiplndéenet hyl ene) - (D) - cycl ohexyl gl ycyl -
N-(Hydroxycarbonylmethylene)—-(D,L)-y—-methylcyclohexylala-
nyl-3,4-dehydroproline [sic] 6-amidino-picolylamide [sic] acet-
ate:
25
Preparation took place as in Example 93. The diastereomeric mix-
ture HOOC-CH;—(D,L)-(y-Me)Cha-Pyr-NH-3-(6—-am)-pico could be sepa-
rated into the two diastereomers by MPLC on an RP column. FAB-MS
(M+H*): 471
30
Example 97
N-(Hydroxycarbonylmethylene)—(D,L)~-cycloheptylalanyl-3,4-dehydro-
proline [sic] 6-amidino-picolylamide [sic] acetate:

35 Preparation took place as in Example 108. The diastereomeric mix-
ture HOOC-CH;-(D,L)-Chea-Pyr—-NH-3—-(6-am)~-pico could be separated
into the two diastereomers by MPLC on an RP column.

FAB-MS (M+H*): 471.

40 Example 98 _
N-(t-Butoxycarbonylmethylene)-(D)-cyclohexylglycyl—-(L)-1,3-oxazo-
lidine—4—-carboxylic [sic] acid (6—-amidino)-3-picolylamide:

Starting from Boc—(D)-cyclohexylglycine, Boc—(L)-1,3-oxazoli-
45 dine-4-carboxylic acid (Tetrahedron 50 (1994) 13943) and 6-car-
boxyamido-3-picolylamine {sic] dihydrochloride, the title com-



-proline [sigpkol/aseuano) - 3- pi col yl am de (conpound 83, stage d), 1.2

equi val ents of t-butyl bronpacetate and diisopropyl ethylam ne was heated
at 60-70C for 5 h. Wrkup and subsequent conversion into the am dine took
‘pl ace as for conpound 83. 30 Acetate: \th te crystals, nelting point
208-211C (deconposi tion); FAB-M (M- . 615. Exanple 106

N, N- bi s( Hy8PBRY ¥t ANFeABEAyR 2 d) Epye %ﬁ%héﬁﬁ@%‘cﬁ"p}ﬁ& FRESERS [ sj ]
(6-ani di nole3tpng aaiingnil8é-1ThCai FABMF oMHEXAhPI&-105 by el imination of the
t-butyl group. Wiite crystals, nelting point 211-215C (deconposition);
FAB-M5 (Mekanp1&03 40 Exanple 107 _

N- ( Car boxsy qmy OFES pd588hy (il expichehexy| A i vhBePl d i yiSi(E) -1, 3-oxazo-
(G-an]dlnoéﬂéﬁgégfﬁ%k%g‘dfi 4 ic] acid, (6-amidino)—-3-picolylamide:

N- ( Met hoxyCaF Bohy athylx@ne‘f-'?sﬁ) 10 G ANESATGAT RN ot ISP YAl

(6-am di no) - 3-pi col yl am de (conpound 103) was left to stand in

ammoni a- saftheat g tidt ieaker ORAATRLEhP8) TWRS sdleEnd wikkh Siif pperedBGL45644
134 off amdifihend egindeetedsicoditdei bévairsewdthl atmoreisa.wi t h et hanol /

t ol uene.10AGBE 86 ecrydiale, Chy Bt Bl poiRtt 2 NE-00I°0t (SecdhiposikAbn M5 Kad=-Ms) :
444. 5 Exanphf+10§ 46,

N-(tert-Butyl am nocar bonyl net hyl ene) - (D) - cycl ohexyl gl ynyl proline [sic]
(6-am di no) - 3-pi col yl am de acetate: 10 As in Exanple 68,

H (D) - Chg- ?‘emmsl-‘%/%-oxl)-pi co (Exanple 83) was alkylated with

chl or oacet Nc (acBetawicarbanylregthydeng) gl Re-ayRiRbexylalanyl-(L)-1, 3-oxazo-
CO CHz- (1b) 168 n & H-ddtbdxybiCN)sigilcacidnb-tdmeddnd )y +3-epfamlglbniddi ty was
converted Wcathhe: Rndrexyapi g med@end Bdnkhee 80 6l te (debbtipdditabhon by

MPLC on anpRE_g& I@]mkggdsiypphi l'ization resulted 15 in -
tBuNH-COCHZ-(D?- g-Pro-NH 3-(6-am-pico acetate as a white anorphous

powder. FAB- M5 {eIVHrH+): 500 Exanpl es 109-116 were carried out by the process

descri bed &58URle ¥ Exanple 109
20 N-(Hydroxycarbonylmethylene)—-(D)-cyclohexylalanyl-(L)-1,3-oxazo—

lidine—-4-carboxylic [sic] acid (6-amidino)-3-picolylamide:
White crystals, melting point 172-174°C; FAB-MS (M+H*): 461.

Example 102
25 N-(t-Butoxycarbonylmethylene)-(D)—-cyclohexylglycylproline [sic]
(6-amidino)-3-picolylamide:

110 g (0.212 mol) of N-(t-butoxycarbonylmethylene)—(D)-cyclo—
hexylglycylproline [sic] (6-hydroxyamidino)-3-picolylamide

30 (Example 83) were dissolved in 1.5 1 of ethanol and 300 ml of
glacial acetic acid, 1.5 g of 10% Pd/carbon were added, and hy-
drogenation was carried out at about 50°C (waterbath) for 6 h. The
catalyst was filtered off with suction and then the filtrate was
concentrated under reduced pressure at a maximum waterbath tem-

35 perature of 40°C, and the residue was distilled 4x after addition
of 200 ml of toluene each time. The remaining brown oil was dis-
solved in 400 ml of acetone and, after seeding, a thick mass of
crystals of the amidine acetate rapidly separated out and were
filtered off with suction after 1 h and washed with acetone and

40 finally with ether.

93 g (78% of theory) of acetate were isolated as white crystals,
melting point 191-194°C (decomposition); FAB-MS (M+H*): 501.

45



N-(t-Butoxgpsbhpasglget hyl ene) - (D) - cycl ohexyl gl ycyl azeti di ne-2- carboxylic
[sic] acid (6-am dino)-3-picolylanmde: Acetate: white crystals, nelting
poi nt 176-178C, FAB-M5 (MtH+): 487.6. 25 Exanple 110

‘N- (Hydr oxycar bonyl net hyl ene) - (D) - cycl glaexyl gl ycyl azeti di ne-2- carboxylic
[sic] acid (6-amn di no)-3-picolylam de Betai ne: white crystals, nelting
poi nt 162- ¥52P¥%d@Gnposi tion), 30 FAB-MS (MrH+): 431. Exanple 111

N- (t - But ox¥c ammmﬂmrhymeh@)th(y@)eneyu Diteygilghexyd Pivsydprotitsileiclaci d
(6- am di no) é3ampidisloyFanptieclBamddet at e: white crystals, nelting point
175-178C (deconposition); FAB-M5 (MtH+): 515.5. Exanple 112

N-(Hydrogyg PP&B’J:&%%Q %gpﬁaeéh?heﬁxylm%%my}ﬂmm £sis C] 40 acid

(6- am di no |on:§1§%l9>§\|§ SRS O 5 oSh YR Ul FE LR P Gletal 28- 130C

(deconposi
N- (t - But ox§eht rﬁEPH?Fbﬁé" IADfOEytt dheXVPaPANYATHr SiRFnEtT iprgd off

( 6- ani di no}nd-Pietptprare tdue 05g/ 45’631‘211%’5 inppeter é‘“d\/\ﬁpﬂéeé? tigte,
mel ti ng poth¢ 8FtBFE€ (diénonpodiRA engtatd-ABnNBxchdrgerViabld) subseqmsng1y¥14 5
N- ( Hydr any egedsandrietihyheie) foideey Chalng pbany| 19-0l6i’0e FsB-Ms (M+H*):
(6-am di no)sg- pi col yl am de: Betaine: white crystals, nelting point 158-162C
(deconposition); FAB-Ms: 459 (MrH+). 10 Exanple 115
N-(t-But oxycar bonyl met hyl ene) - (D) - cycl ohexyl al anyl pi pecolic [sic] acid
(6-am di no¥x%’“&frecowﬂl am de: Acetate: white crystals, nelting point 161- 164C
(deconposi ¥t tﬁwcthPKBlWCmnwl(“%meneﬁS(Ekaﬁmlé?wlglyclﬂpmllne :
N- ( Hydr agy caibdpnyd-metidyhened-gibplgyahidesxyl al anyl pi pecolic [sic] acid
(6-am di no) - 3- pi col yl am de:
The compound was obtained as in Example 83, using cyclohexyl
bromoacetate for alkylation in stage (d). White amorphous powder;
FAB-MS (M+H*): 528. '
20
Example 105
N,N-bis(t-Butoxycarbonylmethylene)-(D)-cyclohexylglycylproline
[sic] (6-amidino)—-3-picolylamide:

25 A solution of N-(t-butoxycarbonylmethylene)-(D)-cyclohexylglycyl-
proline [sic] (6-cyano)—-3-picolylamide (compound 83, stage d),
1.2 equivalents of t-butyl bromoacetate and diisopropylethylamine
was heated at 60-70°C for 5 h. Workup and subsequent conversion
into the amidine took place as for compound 83.

30 Acetate: white crystals, melting point 208-211°C (decomposition);
FAB-M (M+H*): 615.

Example 106
N,N-bis(Hydroxycarbonylmethylene)-(D)—-cyclohexylglycylproline
35 [sic] (6-amidino)-3-picolylamide:

Obtained from Example 105 by elimination of the t-butyl group.
White crystals, melting point 211-215°C (decomposition); FAB-MS
(M+H*): 503.

40
Example 107
N-(Carboxyamidomethylene)—-(D)-cyclohexylglycylproline [sic]
(6-amidino)—-3-picolylamide:

45 N-(Methoxycarbonylmethylene)-(D)-cyclohexylglycylproline {sic]
(6-amidino)-3-picolylamide (compound 103) was left to stand in
ammonia-saturated methanol overnight. The solvent was stripped



-Bet ai ne: vg0s5®/45¢44als, nelting point 74-76C, FAB-M5 (MrH+): 20 473.
Exanpl e 117 N (Hydroxycarbonyl net hyl ene)-(D, L) -cycl ooctyl gl ycyl proline
[sic] (2-am dino)-5-pyrimdyl nmethyl am' de: 25 (a) 2.72 g of

‘Boc(D, L)-Cog-OH and 6.9 g of the cruglggH Pro-5- (2-CN)- pymx 2 TFA (see
above) were £9 dto her Wi m, of DI PEA.and 1 PA (50%
strength i Fﬁ% gﬁ%c%?%t é")e wﬁsﬁ)c’%%[ é%ﬂnsa Veartalo&lmer?'u 8’%8? xture
was 30 al I'®ie¢"8Frowly to reach RT over the course of 18 h The reac- tion
sol uti on vietalten dhite exrywitehs 20 YHingf peinly|8 73881 Gt EAB-Y5d (MhB Fiesul ti ng
sol ution wast.washed with water, 5% strength citric acid and 2x with
satur at el NaHCO3 sol ution. The organic solution was dried with MgSO4 and
t hen et hydE,paqn hat eggd was renoved under reduced pressure. 4.88 g of the

next st agéi” (BFE rggﬁygw%@%ﬁ%?ﬁa@ SRt T sy e B e TR P wer o
40 stirredSiF1106-APidmNEERpLenky anigei aeetdtei 7.6 m  of TFA at RT for 18
h. The solution was then concentrated under reduced pressure and the

resi duelovass [dmr Ekamplld)6 8G0HEND) ethipiPAROENHEB-ANCNORPpSEo | (Bxayplle( BEM waOH
95:5 + é%ﬁmaéamDE@ cmlgrogéi.-s@fa achBts%oibGﬁgﬁ@h@gc&rngHtﬁuﬁﬁ— CN) - pym
remai ne 7 c

KI lg/ﬁ C_ﬁ)é §H 19 wﬂ‘% éléc?’ (i_ hg’ &Jﬁe anitJSonallg:yKl

P 5 Cog%ja&f R s R T Logether, Wi n 130 o 24

of t-butyPWridhsatiently &PREr 80 fR&T icﬁlb'B?taf%%Y°R¥‘f%+zamé’nréﬁﬁ?]r"&ﬁ’r’

m xt ur el® imadBuNENCRtGHd¢8) FORI-EFoTNHE 3nkE ) Péredacetntef abt arwltilee was
washed wi tdmcap@basi pewdex;. and t he conbined filtrates were concentrated
under reduggfmar easuH)e. sbbe residue was then taken up in ethyl acetate,

t he organic sol utlon was extracted 3x with water and I x W|th sat ur at ed

NaCl sol ut| on z_aL (Z; 10 _t he_sol €¥dt been dried, w |\/§s et hyl
acetate oty ﬁ?dé’ler‘?eaﬁxélé‘tf g 4 P2°5°%% ﬁ%r&})ﬁ e%‘? Bduct
re- ?l%d. Th| s was purified by col urm chromat ography (DCM MeCH 98:2 + 1%
conc. armtﬁﬁaalpésl ué?on). 1.76 g of the product re-
N—-(t—-Butoxycarbonylmethylene)-(D)-cyclohexylglycylazetidine—-2-
carboxylic [sic] acid (6-amidino)-3-picolylamide: Acetate: white
crystals, melting point 176-178°C; FAB-MS (M+H*): 487.6.
25
Example 110
N-(Hydroxycarbonylmethylene)—(D)—-cyclohexylglycylazetidine-2-
carboxylic [sic] acid (6-amidino)-3-picolylamide:
Betaine: white crystals, melting point 162-164°C (decomposition),
30 FAB-MS (M+H*): 431.

Example 111
N-(t-Butoxycarbonylmethylene)-(D)-cyclohexylglycylpipecolic [sic]
acid (6—-amidino)-3-picolylamide:

35 Acetate: white crystals, melting point 175-178°C (decomposition);
FAB-MS (M+H*): 515.5.

Example 112

N-(Hydroxycarbonylmethylene)-(D)-cyclohexylglycylpipecolic [sic]
40 acid (6-amidino)-3-picolylamide:

Betaine: white crystals, melting point 128-130°C (decomposition);

FAB-MS (M+H*): 459.

Example 113
45 N-(t-Butoxycarbonylmethylene)-(D)-cyclohexylalanylproline [sic]
(6—amidino)-3-picolylamide:



-mai ned. FABOSB/45634 398 15 (d) 1.76 g of

t - BuOOC- CH2- (D) - Cog- Pro- NH-5- (2-CN) - pym were dis- solved in 35 m of

et hanol . After addition of 0.6 g of hy- droxyl anmoni um chloride and 3.2 m
‘of . DI PEA, the solution was heated t9380C and stirred at this tenperature

vas Sti 1rRTEYASE o POFE LY e e, SR LGB K e

sol ution, ¥R "E?’ruééspl‘%'ﬂ%dt .was dissolved in 60 m of methylene chloride
and the solution was extracted 3x with 5 nl of acetic acid and I x with
sat ur at ed Nemhploliatti on and 25 dried with Na2SO4, and the sol vent was

renoved gnglefnydddgedrbdiPisthelere - @ ))obythen&tpida apy ogest i deemaiingd and

wer e used guat,ﬂalitnof uglllglfcrolg,li%hlghgatl on in the next stage. (e) 2 g of the
crude N-hy roxyam

Lve \ere di sso of. . et hanol
and 1. 75 MeSRInE ehdFe (Eiata1 s g pOTREn - 193t ot ey SRR anc
reduction WQW%ydPBgéW H0at mospheri c pressure) resul ted in the product
t BUuOOC- CH2- (D)-Chg-Pro-NH5-(2-am-pym It was purified from inpurities
by col uro elangrimt agsaphy (net hyl ene chloride/ 35 MeOH 50% strengt h HOAc

40:10: 2) . m%ttb&ybaﬂb&fylﬁd&hwa@e)i(lnqns.ges&\&g thﬂyﬂgﬁpémalqt: fBec)

required pg (:(t6 raﬁHEi _p {d¢é) 29 (f) 420
t BuOOC- CH2- t d 4 m
of DOM TFA: %P f%ﬁysf«g FEP TG e ghid o6 G ?% S@i@%%ffsfé%)r The

remai ni ng ’E’P‘h‘- plsaauét(MWaé purified by col urm chromat ography on silica
gel (Me®B/ 25% strength agueous ammoni a solution 100:3). The concentrated
el uat e wasexhngdel ved in water and stirred together with ac 45 tive.carbon.

After the RCiipdso&gERBFoRAGRE meﬁ@rm(\mdcw1&9&%/1%5@491&35ecchu|ctr[aaepn t he
filtrate A 7(%23;& grgoi_y%q% wg%“ldle% mg of the product renained
FAB- M5 (M té&ne e crysta $§, melting point 74-76°C; FAB-MS (M+H*):

20 473.

Example 117
N-(Hydroxycarbonylmethylene)-(D,L)-cyclooctylglycylproline [sic]
(2—-amidino)-5-pyrimidylmethylamide:
25
(a) 2.72 g of Boc(D,L)-Cog-OH and 6.9 g of the crude H-Pro-5-
(2-CN)-pym x 2 TFA (see above) were combined together with
9.8 ml of DIPEA and 10.1 ml of PPA (50% strength in ethyl
acetate) in 40 ml [lacuna] at 0°C. The reaction mixture was
30 allowed slowly to reach RT over the course of 18 h. The reac-
tion solution was then diluted with 200 ml of ethyl acetate,
and the resulting solution was washed with water, 5% strength
citric acid and 2x with saturated NaHCO; solution. The
organic solution was dried with MgSO4; and then ethyl acetate
35 was removed under reduced pressure. 4.88 g of the crude prod-
uct remained and were used without further purification in
the next stage. '

(b) 4.88 g of the crude Boc—-(D,L)-Cog—-Pro-NH-5-(2-CN)-pym were
40 stirred in 100 ml of methylene chloride with 7.6 ml of TFA at
RT for 18 h. The solution was then concentrated under reduced
pressure and the residue was purified by column chromato-
graphy on silica gel (DCM/MeOH 95:5 + 1% conc. ammonia sol-
ution). 3.3 g of H-(D)-Cog-Pro-NH-5-(2-CN)-pym remained;
45 FAB-MS (M*) 498



-30 35 400040/Q6%@445644 138 W claim 1. A conpound of the formula |l 5
RL A-B-NHCDI, | 10 RR and the salts thereof with physiologically
tolerated acids and the stereoisoners thereof, in which the substituents
‘have the follow ng rreani ngs 15 Ri: g Cl_4-al kyl; R2: H, Ci-4-alkyl,

DI b DT B SRSk oty G o o B2 5
phenyl - C1_4- al R?F%Wéer[ SEP b5 phefyKI 8pd deRb09 OF (PEERIEGumpFarbonate
Cl 4-al kyI O Cbrto A0 HMOZSaﬂ@tQ)UGrﬁ@eRQ’('h@-IZ) 24 mN ¢Hit-RALYL oMol H2) m
(CH2) m R5 R3 36e B RBrelreaatiddd lirc pornivds CInfitee shbstdddtdBhSmboserd he
fol | owi ng neanhBgSpeen3 3 tTrrld Oforl, 18nh it vas FiQkefed RStherl@%eﬂ'ZCﬂé<yl
aryl Cl_4- al kylﬂgg a[s%e 8%999 91‘6—,6 ﬁ'lc*%lhgn r&i}.rﬁall %gaaté_g w re
Cl_4-al kyI benz é 'cﬁ%‘ SI c g } ﬁ
aryl - Cl_4-al kyF%’X‘é BEateg 8 ggGsicue was thén ”
: taken up in et yl acetate, Ehe organlc solution was extracted
3x with water and 1lx with saturated NaCl solution and, after
10 the solution had been dried with MgSO,, ethyl acetate was re-
moved under reduced pressure. 4.2 g of the crude product re-
mained. This was purified by column chromatography (DCM/MeOH
98:2 + 1% conc. ammonia solution). 1.76 g of the product re-
mained. FAB-MS (M*): 398
15
(d) 1.76 g of t-BuOOC—-CH;-(D)-Cog—-Pro-NH-5-(2-CN)-pym were dis-
solved in 35 ml of ethanol. After addition of 0.6 g of hy-
droxylammonium chloride and 3.2 ml of DIPEA, the solution was
heated to 60°C and stirred at this temperature for 2.5 h. The
20 heating bath was then removed, and the reaction mixture was
stirred for a further 18 h. After concentration of the reac-
tion solution, the crude product was dissolved in 60 ml of
methylene chloride and the solution was extracted 3x with
5 ml of acetic acid and 1x with saturated NaCl solution and
25 dried with Na,SO4, and the solvent was removed under reduced
pressure. 2.0 g of the crude product remained and were used
without further purification in the next stage.

(e) 2 g of the crude N-hydroxyamidine derivative were dissolved
30 in 35 ml of ethanol and 1.75 ml of glacial acetic acid. Addi-
tion of 2 g of Raney nickel and reduction with hydrogen
(atmospheric pressure) resulted in the product tBuOOC-
CH,-(D)-Chg-Pro—-NH-5-(2—-am)-pym. It was purified from
. impurities by column chromatography (methylene chloride/
35 MeOH/50% strength HOAc 40:10:2). Concentration of the frac-
tions resulted in 420 mg of the requlred product remaining.
FAB-MS (M*): 529

(f) 420 mg of tBuOOC-CH;—-(D)-Cog-Pro-NH-5-(2-am)-pym were was
40 [sic] stirred in 4 ml of DCM/TFA (1:1) at RT for 18 h. The
solution was then concentrated. The remaining crude product
was purified by column chromatography on silica gel (MeOH/25%
strength aqueous ammonia solution 100:3). The concentrated
eluate was dissolved in water and stirred together with ac-
45 tive carbon. After the active carbon had been removed by



-[sic], HO36pSd/8584kYy! ene-CO [sic], Cl_7-al kyl-O0C-, benzyl-0OOC-, or 45
0050/ 45644 139 R20R2IN-CO (R20 and R21 are identical or different and
are H Cl _6-alkyl, aryl, aryl-Cl 4-al kylene [sic], RL900C Cl_4-alkyl ene
[sic] and R19-NH CO Cl1_4-al kyl ene [shg], where R20 and R21 nmay al so '
toget her be a 5 -(CH2)3-6- group),  of 9-O R4: H, Cl 12-al kyl,

aryl - C1_4- al kyf bHeatdeny bhe Hidpete ¢ias-thoggpenrd []ﬁ@%‘léﬁig‘yz 166 mg
Cl_4-al kyl, behzshe) progurs: reqaiged4.- gl kyl or benzyl, R6: C3_8-cycl oal kyl,
where the ali phsBiMs r(Mhys &€& be provided with up to 4 Cl_4-al kyl and/or
CH3O groups, 15 and one or nore nethyl ene group(s) can be replaced by -0-,
-S- or NgCl_4-al kyl, phenyl which can be substituted by up to 3 identical
or different radicals fromthe group of Cl1 4-alkyl, 20 CF3-, Cl_4-al koxy,
F- or d-, R25R26CH, where R25 is Cl1 _6-alkyl and R26 is Hor Cl 6-alkyl,
25 adamantyl, norbornyl-, 1-decalinyl-, 1-tetralinyl-, 2-tetralinyl,
1-indanyl, 2-indanyl, dibenzosuberyl, which can be nonosubstituted on one
or both aromatic rings, diphenylmethyl which can be nonosubstituted on
one or both rings, dicyclohexylnmethyl, 30 phenyl-C(CH3) 2-,

phenyl - CH( CH2- CH2- OR19) -, Cl_4-alkyl-CGC, aryl-C-C, (CH3) 3Si -,
R19-S-CH2-, R220-C(R23R24)-, where R22 is H, Cl_4-al kyl, phenyl, benzyl
or Cl 4-alkyl-CO, R23 is H Cl _4-alkyl, 35 HO Cl1_3-al kyl ene [sic], phenyl
or benzyl and R24 is H, Cl_4-alkyl, HO Cl_3-al kyl ene [sic], phenyl or
benzyl, R7: H, Cl_12-al kyl, Cl1_20-al kyl-CO, R1900CC-Cl_4-al kyl ene [sic],
R1900C- €3_4- al kyl ene-CO- [sic], 40 R1I9NH CO- Cl_4-al kyl ene [sic],

R20R21IN- CO-, HOBS-Cl _4-al kylene [sic], HO3S Cl _4-al kyl ene-CO [sic],
5-(1H)-tetrazol yl -CH2- or (R190)20P-CH2- or the

20

25

30

35

40

45



-acyl radi c@losei/aseaat ural or unnatural bile acid, 45 0050/45644 140 RS:
phenyl which can be substituted by 1 to 3 identical or different radicals
fromthe group of F, d, Cl1_3-alkyl, Cl1L 3-alkyl-O, HO or CF3-, 5
"C3_8-cycl oal kyl, where the aliphati c1r3i8ngs can be provided with up to 4
Cl_4-al kyl and/or CH3O groups, and one or nore mnethyl ene group(s) can be
replaced by -0-, -S or NCl 4-alkyl, 10 RRZ5R26CH in which R25 is

Cl_6- al kyl WeCsl@imycl oal kyl or phenyl, which can be substituted by 1 to 3
F, d, Cl_3-alkyl, C1_3-alkyl-O, HO or CF3, and R26 is H or has one of
t he meani ngs shategpduid B25+hd StmuRd20- CH2-, adamantyl, norbornyl,
1-decaligyl, 1-tetralinyl, 2-tetralinyl, 1-indanyl, 2-indanyl,

C _4-alkyl-C=C, aryl-C=C-, (CH3)3si or di benzosuberyl which can be
nonosubstituted on one or both aromati® rings, 20 R9: H, Cl_4-alkyl, aryl
or C5_6-cycloal kyl (RO can in accordance with formula |lc be a substituent
on all ring positions apart BromWhosiGio®s 1 and 2) 25 BI/R10 R12 Rl11~ N
Y-40 300I1Ilb Illa~N\(CH) (HOgN\ g 0040 Illc Illd 45
0050/ 45644 141 R2

and the salts thereof with physiologically tolerated acids
and the stereoisomers thereof, in which the substituents have
the following meanings:

15
Rl: H, Cj_g4-alkyl;

R2: H, Cj_g-alkyl, phenyl, phenyl-C;_j-alkylene [sic],
R180-CH,;-, R18-CO-, R18-0-CH,-CO-, R!80-CO-CO-,
20 R18_NH-CO-CO-, where R18 is H, C;_s-alkyl,
phenyl-C;_s-alkylene [sic] or phenyl, or CF3;-CO-, C,F5—CO-
or C;_4—alkyl-0-CO-,

A: R4 o
25 | rs© R3 R%(CHz)n
N o
R3/ R7/ }Wi}( ’
N
(CH2)m (CH2)m | RSO
| | R
30 R6 RS
ITa I1b IIc
in which the substituents have the following meanings:
35

m: 0 or 1,
n: 1, 2, 3 or 4,

R3: H, Cj;_1p;-alkyl, aryl-C;_s-alkylene [sic], R1200C-

40 Ci_¢-alkylene [sic) (R!9 = H, C;_4-alkyl, benzyl),
HO3S-C;_3-alkylene [sic], Cji_13-alkyl-CO-, aryl-CoO-,
aryl-C;_s-alkylene-CO- [sic], R1%00C-C;_g-alkylene-CO-
[sic], HO3S-C;_3-alkylene-CO- {sic], C;_jy-alkyl-00C-,
benzyl-00C-, or

45



-( ((CH2) Pobsoirasedn CH2)p Ng ( H2OgNor 0 O Me IIIf 10 R11 1 0 N 15
(CH2)r My in which the substituents R10, R11 and R12, and p., g, r 20 and
Y, have the follow ng nmeanings: p: Oor 1q9g: 2or 2 257r: 1, 2, 3, 4o0r 5
Y: a methylene group, an ethylene grq |n vvh| ch the ri ng resul ti ng 30

therefromcan carry in tion 4 (0)7 1 4- roup,
-CH2-S-, -CH2- SO, Y. CHEP@% %c%‘ 9 pr&‘pﬂ?l & %"t’g‘?ag‘u h%ﬁ{%ﬁtthg
ring resulting theref  B0d CAne H35Cc-esr'?§/k¥)hr t%leaﬁ’éb#‘?lﬁfpﬁs‘m]@éﬁ Bsidby or 4
a Cl_4-al kyl group or RHOAGFEhsaalkPlepeolpicinamk R1P el e 1by-alBylend- or
-SO, R10: H, Cl_4-al kysi®r, phedyl R20 4QdRiZL mbly &Usoltalgéyher be a
C3_8-cyckoal kyl phenyL )2 f'rou R12%r H19Ld- 6-al kyl, C3_8-cycl oal kyl,
phenyl or benzyl, 45 O 50/ 4564 D R13 R15 R16 R17 X RL6
R4: H, Cj;-jp;—alkyl, aryl-C;—4-alkylene [sic] or
R1900C-C;-4-alkylene [sic] (R!® = H, C;-4-alkyl,
benzyl),
10
R5: H, C;—4—alkyl or benzyl,

R6é: Cj3_g-cycloalkyl, where the aliphatic rings can be
provided with up to 4 C;_4-alkyl and/or CH30 groups,
15 and one or more methylene group(s) can be replaced by
-0-, -S- or N-Cj_4-alkyl,

phenyl which can be substituted by up to 3 identical
or different radicals from the group of C;_4—alkyl,
20 CF3—, Cj-4—alkoxy, F- or Cl-,

R25R26CH-, where R25 is C;_g—alkyl and R26 is H or
Ci-¢—alkyl,

25 adamantyl, norbornyl-, l-decalinyl-, l-tetralinyl-,
2-tetralinyl, l-indanyl, 2-indanyl, dibenzosuberyl,
which can be monosubstituted on one or both aromatic
rings, diphenylmethyl which can be monosubstituted on
one or both rings, dicyclohexylmethyl,

30 phenyl-C(CH3),-, phenyl-CH(CH,-CH,-OR19)-,
Cj-4—alkyl-C=C-, aryl-C=C-, (CH;3)3Si-, R19-S-CH,-

R220-C(R23R24)-, where R2? is H, C;-4—alkyl, phenyl,
benzyl or C;_4—alkyl-CO-, R23 is H, Cj;_4—alkyl,

35 HO-C;_3—-alkylene [sic], phenyl or benzyl and R2¢ is H,
Ci-4—alkyl, HO-Cj;-3—alkylene [sic], phenyl or benzyl,

R7: H, Cj_12-alkyl, Cj_p-alkyl-CO-, R1900C-C;_s-alkylene
[sic], R1900C-C;_sg-alkylene-CO- [sic],
40 R19NH-CO-C;_4-alkylene [sic], R20R2I1N-cO-,
HO3S-C;.4-alkylene [sic], HO3S-Cj;_g-alkylene-CO-
[sic}, 5-(1H)-tetrazolyl-CH;- or (R90),0P-CH,- or the
acyl radical of a natural or unnatural bile acid,

45



-N/ N ~ loobo/Bs6441 N R16- Y\ R17 Nz R17 5 H2ZN NH H2ZN NH H2ZN NH H2N'""
NH IValVb IVc IVd 10 R13 RI5R16 R17 XN R16 N | R14 XTN R16 \ R17 R17
HN NH HN NH HN NH HN NH 15 OR29 , OR29 OR29 , OR29 IVe IVf IVg IVh in
‘whi ch the substi tuents have the foll 'ng meani ngs 20 R13 R14 and R15,
whi ch can be identi or di fferent 0
C3_6-cycl oal kyl , RBO: 09 henyds shdeh. cﬂ?&d’?\lﬁ-ubsﬁ?ﬁ“*(ﬁmi Wﬂe? elq%’(}lfzél
Cl_6-al kyl , C3_6 cycl oark@iffegenZyra@cqleerﬁypm the ZEORP3CANT R4 t oget her
are the chains - CH2- CH2: GH21k¥ R, ,C1-3-CGHkyCHR= CHID- orOCEfR- O or
-CH=CHCH=CH, R16: H F, d, Cl_4-alkyl, phenyl-Cl_2-al kyl ene [sic]
ppenyl 31000 (1 coblu-Getoliot, (RbEMnO L bR Bh BRI,
[sic], phenyl, R3100€pr° dNH-lt R%‘i fd) 9} el f% Cj%g]e@g C 1% @é@éH or
Cl 4-alkyl, Cl 4-al kox?n N4 O] B8RS - e“ed¥°"<¥r(54l\ﬁa“2be ACOIRHBARY of
the formula | as clai ne®i msi &Fnit f-eraUS\élrfor 40 controlling diseases.
3. A peptide or peptidom netic substance which inhibits a serine protease
and whi @b contai ns therzawistid Uentvh46h 00504 45644-d¥31 REs_d-cyctoa Ny 1IC-D XIV
5 R2 where D has the nganings St §hech s bl Bulstithted 69TPOUNG @f Ehe
formula 10 Ci-3-alkyl, Cj;_3-alkyl-O-, HO- or CF3, and R26 is H or

has one of the meanings stated for R23,

15 or R220-CH;-, adamantyl, norbornyl, 1l-decalinyl,
l-tetralinyl, 2-tetralinyl, l-indanyl, 2-indanyl,
Cj_¢-alkyl-C=C-, aryl-C=C-, (CH3)3Si or dibenzosuberyl
which can be monosubstituted on one or both aromatic

rings,
20
R%: H, Cj—4-alkyl, aryl or Cs_g-cycloalkyl (R® can in
accordance with formula IIc be a substituent on all
ring positions apart from positions 1 and 2)
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-H2N - CH2- 6oso0Masehere G is one of the radicals 15 R13 R15 R16\\\~% R17 XN
RlI6 N ~ Il or I R4~ X N R16~~J" R1l7 N~ RL7 20 and Mis one of the
groups -CmN, -CONH2 or 25 C= NH where the amidino functionality can be
“in NH2 30 in nono- or diprotected fqpp 35 40 45
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in which the substituents R!0, R!! and R!2, and p, q, ¢
20 and Y, have the following meanings:
p: 0 or 1
g: 1 or 2
25
r: 1, 2, 3, 4 or 5
Y: a methylene group,
an ethylene group in which the ring resulting
30 therefrom can carry in position 4 a hydroxyl, oxo or
Ci-g4—alkoxy group,
-CH;-S-, -CH;-S0O-, -CH;-0-, -CH=CH- or a propylene
group, in which the ring resulting therefrom can
35 carry on the carbon in position 3 and/or 4 a
Ci_4-alkyl group or in which a CH,; group can be
replaced by -0-, -S- or -SO-,
R10: H, C;_4-alkyl or phenyl,
40

R1ll: H, C1_4—é1ky1, C3_g-cycloalkyl, phenyl or benzyl,
R12: H, C;_g-alkyl, Ciz_g-cycloalkyl, phenyl or benzyl,
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in which the substituents have the following meanings:

R13, R14 and R15, which can be identical or different, are
H, NO,, F, Cl, Br, I, Ci_g-cycloalkyl, R30-0-,
R3000C-, R309-NH-, R30-CO-NH-, where R3? is H,
Ci-¢-alkyl, Ci_g-cycloalkyl, benzyl or phenyl, or

R13 and R4 together are the chains -CH;-CH;-CH,-CH;-,
-CHy;-CH,-CHy-, -0-CH;-0- or -CH=CH-CH=CH-,

R16é: H, F, Cl, Cj_g-alkyl, phenyl-C;_,-alkylene [sic]-,
phenyl, R3100C- (R3! = H, C;_g-alkyl, phenyl or
benzyl), R31-NH-, R31-0- or R3100C-CH,-0-,

Rl7: H, F, Cl, Cj_4-alkyl, phenyl-C;_j-alkylene [sic],
phenyl, R3100C-, R31-NH-, R31-0- or R3100C-CH,-0O-,

R2%9: H or Cj_g4-alkyl, Cj;_4-alkoxy, Ci_g-alkoxy-CO,

X: =CH- or =N-.

A compound of the formula I as claimed in claim 1 for use for
controlling diseases.

A peptide or peptidomimetic substance which inhibits a serine
protease and which contains the constituent
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Rl
—$§—CO— NH— C— D X1V

R2

where D has the meanings stated in claim 1.

A compound of the formula
H)N— CH;,—G— M

where G is one of the radicals

15R16 17 16
R13 RISR \%/R o R \2\%

X N _ ~ | or N I.
R14& ’ I + R16 R17 R17

and

M is one of the groups -C=N, -CO-NH; or
— C=—NH

| , where the amidino functionality can be in
NH,

in mono- or diprotected form.



