NE;veI 'thronbior?slor{rﬁ 9istsors, the preparation and use thereof The present

invention relates to novel thrombin inhibitors, to 5 the preparation
thereof and to the use thereof for controlling di seases. Thronbin bel ongs
to the group of serine proteases and plays a central part in the bl ood
coagul ati on cascade as terminal enzyme. 10 Both the intrinsic and the
extrinsic cogwvedt tiwonbinc afiribitts,Vihe geepazatioplarid/iusg Shéegmse to the .
production of thronbin from prothronbin. The thronbin-catal yzed cl eavage of

agar cgat 1 on, 38 BRdbath idFln Aaitel BOnRTr b TeR B R v ng
of 15 pl at & &her BEPRATAFLon LREERRA APRoRC e SPexFRTESRE WiaF| coRtEphiigee
series of hi gippagesi ve nediators. The formation and effect of thronbin are
central events in the production both of white, arterial and of red, venous
thrombi and ZBrbibiefselenget eatiml lgroshf 6f tdetdnpopriteadlesaahdckldyd adr ugs.
TEL?BH n : nh'c@h‘cgéf ﬁ’r‘ét'i:t riﬁS{:héM51*2:3%%6_&#6‘1.&&0?%9&&"&3 %sé@_&l?ixﬁlﬁ:_ ér%‘.yﬁ\@.
thronbi n By EOEh. R %ggfiagg G ehe ERTUAAIGR NS s %%ﬁ?§9§§%| e
S

a el s.
to prevent i W PhESHEf LEY1E SHBI8RnL Y é’hESPE‘&‘g‘?ﬁ%m&f f’grt :
transl um nal PEeEBReFRANnFhepthxanbinprakalygad cjeptagm Pt Sibeinegens to fi-
ant i coagul anbginntkes rindéiptes dlopdr cobgulatiophand tplatejehngdgragation,
henodi al ysi swhi¢heyn cieial sarhcenkantegemontiny £bonatioroBposhe winding a%i s,
for exanplg ghbeeiét tactioral Afd Roudiiaeith £38tbE XFrKAGWeilals I Wheki C
ar gi ni ne der Ig ?%l%e 'H]{Jhigng&ﬂéenﬁﬁiaédﬂ c activity of thronbin by

he actii v |

interacting w serine resrdue of the protease. Peptides based
on Phe-Pro-Arg in which the N-termnal amno acid is in the D form have
proved to beThgr fommation pad| effagte pEcHhyombinppEe mentxad pYSREHHA thst or
has been de- pgodiugeibmdoshcofipdtiitie,verteriailbiandi ofii ted,ovep@is Mitxiobi snd
al ., Foli acHahenebore PkentIS)y £Ffedttive points of attack for drugs.
Thrombin inhibitors contrast with heparin in being able complete-
ly to inhibit, independently of cofactors, simultaneously the ef-
fects of thrombin both in the coagulation cascade and on plate-
lets. They are able to prevent in the acute phase thromboembolic
25 events after percutaneous transluminal coronary angioplasty
(PTCA) and lysis and to serve as anticoagulants in extracorporeal
circulation (heart-lung machine, hemodialysis). They can alsc be
used generally for thrombosis prophylaxis, for example after sur-
gical interventions.
30
It is known that synthetic arginine derivatives influence the en-
zymic activity of thrombin by interacting with the active serine
residue of the protease. Peptides based on Phe-Pro-Arg in which
-the N-terminal amino acid is in the D form have proved to be par-
35 ticularly beneficial. D~Phe-Pro-Arg isopropyl ester has been de-
scribed as a competitive thrombin inhibitor (C. Mattson et al.,
Folia Haematol. 109 (1982) 43-51).

Derivatization of the C~terminal arginine to the aldehyde leads

40 to an enhancement of the inhibitory action. Thus, a large number
of arginals able to bind the hydroxyl group of the "active” ser-
ine as hemiacetal have been described (EP 185,390, 479,489,
526,877, 542,525; WO 93 15 756, 93 18 060).

45 The thrombin inhibitory activity of peptide ketones, fluorinated
alkyl ketones and of keto esters, boric acid derivatives, phos-
phoric esters and o-keto carboxamides can likewise be explained



Deri vat i zat i 8858(4t4§gsc-term' nal arginine to the al dehyde | eads 40 to an
enhancenent of ‘the i.nhibitory action. Thus, a |arge nunber of arginals able
to bind the hydroxyl group of the "active" ser- ine as hem acetal have been
destribed (EP 185,390, 479,489, 526,8772.542, 525, WD 93 15 756, 93 18 060):
45 The t hr onbynthishiderioeyintéractipno(ED i, 880kettned 2, f B62s00%t ed al kyl
‘ketones and gb4k®ip, 306851, bor1,€5a¢i Si8giENd1y a0y £881,0I508; 2pRpr50a ,@8ker s and

a-keto carboxapi fgp; G okl 6EVEee: B¢ gxPdfANed 2 by this serine
i nteraction (EP 118, 280, 195, 217, 362, 002, ‘364, 344, 410,411, 471, 651,

589, 741, 293,881, 503 203, .504, 06 ,167; WD 92 07 869; 94 08 941). 5 DE
31 08 810 nBEVéQ%B %f%lgﬂdo%%(?% 3& ?§$ rﬂlesﬁF-lbﬁe‘BT?‘ﬁ’é?ﬁ%ﬁég‘b%‘b’t‘?‘d‘g i-
4- ani di nopheR$PEi9R% nephosphonat e di phenyl esters de- scribed by J. :
A eksyszyn et al. in J. Med. Chem 37 (1994) 10 226-231 are irreversible
t hronbi n i nhirhet péptidel h-anbditiiphenyiglydinRhuspyoriate aiphénykrdsters de-
proteases. EBcpfedt By 3NdoYéksiHz48386, althiinh 32l fed'\Olchain, 087 PUIY94Gat i ONS,

de- scri belgt 95?—- 1! a{ﬂh 'ib%é%ﬁsz%‘;@ LESnn 10 igﬁfbﬂ! e%ﬁhniﬁ?@é\a‘?ﬁ%ﬁ@g@l es
Lﬁy??%?c?%’%’fé’r %E’gg°§6?ﬁ§e§ﬁhgr2é ?tra?ga%ﬁereeg?so?rer se{ ﬁgr eof, in which

the substituents have the follow ng neanings: A [err]
EP 601,459 and WO 94/29336, which are not prior publications, de-

scribe thrombin inhibitory peptides.
15 ' : _
The present invention relates to compounds of the formula

Rl g2
20 1L | -~ NE
A— B——CO— N— C— (CH3)py— D— (NH)p—¢ I,
\ s
22 NHR

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

Az
8 D
NE : NH - ZN
30 |
co— co— co—
. OCu Qe
35 NH ~~ NH

14

= CHy-CHNH2~-CO~
NH ~ _

40 | | Ci-4~alkylphenyl,
co— x1 Ci-s—-acyl, Cj.g-alkoxy-
carbonyl),

14 oy

N——— CH,CENH,—CO- _ Nl | CHz-CHNE,—CO-
s U] §
N : 0 _ |
S

x1



3 [err] 4°[°«§r°r/]449665 [err] 6 [err] (f =0,1,2,3,4, [err] = a phenyl
~or [err] or [err] radical which i-s unsubstituted or substituted by 1-3
[err] and/or [err] ‘groups, or one of the radicals [err] "8 [err] The
al kyl radicals present in the fornmula I y be straight-chain or branched.
5 Preferred conpounds of the fornula | are those where the substi -

5
N@— CENH,-CO— ‘U— CENH,—CO—
N ' Te)
| ) ’ P
x1
10
N [ CHNH,-CO- : N——— CH,-CHNH,-CO-
||\ I 2- |k Il 2 2
] : ’ 8 ’
15
. N .
N——— CH,-CHNH,—CO— | Ne—1— cH,~CHNH,—CO-
N. N . N>_-N-x1 ,
N : N
I .
7~ N\ _~NH . _
(CHz2)a C (a = 2,3,4,5 or 6, a CH, group
N— \co may be replaced by O, S, NH,
25 — NC;-4-alkyl)
El jl—(cnz)b-cnnnz-co- (X2 = 0,NX1,8; b = 0.1),
30 X2

QI | —(CH3 ) p~CHNH2~CO~
_ CHNH>—CO—- NEH, -
40 I l : -
3 @ coO—,

X

(x3 = H,Cl-“"al yl' F' Cl, OB' OCH3)'

a5



tuentS have QQ%O“J*?%QM ng neanings: [err] 9 [err] [err] [err]
12 [err] 13 [err] .14 Jerr] - :

. 4 "

CH;3 )p~CHNH2~-CO-

5 x3

4
X X : (X¢ = H, F, Cl, CF3, Br, Ci_g-alkyl,
x6 —CHX9-CO-  phenyl, benzyl, OH, Cj-s-alkoxy,
’ phenyloxy, phenyl-C;.j-alkoxy, NOz,
-COOH, -COOC;_g-alkyl;
X5 = H, F, Cl1, Br, Ci_sg-alkyl, phenyl,
benzyl, OH, C;-4-alkoxy, phenyloxy,
phenyl-C;_4~alkoxy, -COOH,
-C00C;.4-alkyl,
15 x6= H, F, Cl, Br, Cy_4-alkyl, OH,

Ci-4~alkoxy, '

X7 = H, F, C1,

X8 = H, F, Cl,

X9 = NHp, OH),

10

X7 X8

20
. x5 x4 . x10 ) _
- : — CHNH,~CO~
X6 — CH,-CHX®-CO- ,
: : 11
25 X7 X8 ’ Xil
(X10 = H, Cj.4-alkyl, OH, OCH3 (X1 = H, C;-4-alkyl, OH, OCH3),
30 CHNH2-CO- ' CH,-CHNH3~CO—
_ X10 x10 X10
CH,~-CHNH-CO-
’ [ (4
35 x1l - X1l . xil
40
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OOPP/449fgr ']

15 [—err—:] [ er [err] 19 [err] 20 [err] 21 [err]
22 - . _ - ' g
_ .
L) O
NH
5 CH-CHNHp-CO- ~ 2
\ 4
4 )
X X _ '
- 10

x4®\ - x4®\

NH»>
CB-CHNH,-CO~ . , e

~ '
15 x@/ _ Q/ co-

b 4
NH,
20 412_CO-(CH;)o=CH-CO-  [c =1, 2; X12 = OH, C;_s-alkoxy,
phenyl-C;_g-alkoxy, NH3,
NH-Cj_g-alkyl, ~-NX13x14, (x13 =
Ci.g-alkyl, X4 = C;_4~alkyl or X3 +
X144 = -(CHz)g-
25 '(d = 3,4,5,6,7)1,
X13 — S07— CH; — CHz — CENH,— CO—
30 ' '

HoN-CH~-CO-, HoN-CHX13-CO-

- where in all the abovementioned A radicals the o-NH or a-NH;
35 group can be mono- .or disubstituted by C;.;>-alkyl, phenyl-
Ci-s~alkylene, X120C-~C;.¢-alkylene, X120C-C;_g¢-alkylcarbonyl,
-a- or P-naphthyl-C;.s-alkylene, Cj.;>-alkylcarbonyl, phenyl-
Cj-¢-alkylcarbonyl, Cj.y~alkoxycarbonyl, phenyl-C;.s-alkoxycar-
bonyl, -0- or B-naphthyl-Cl_g-alkylcarbdnyl-, Ci-g~alkylamino~
40 carbonyl or phenyl-;c1-4-a1ky1aminocarbonyl - '

also A: X1-NH-CH,~-CH,~CO-, X!-NH~CHy-CH;~CHz~ O~

45



[ery] The coﬁﬂgﬂ%ﬂg4%ﬁsthe formula | may be present as such or in the form
of their salts with physiologically tolerated acids. Exam 5 ples of such
acids are: hydrochloric acid, citric acid, tartaric acid, lactic acid,
phosphoric acid, met hanesul f oni ¢ acid, #etic acid, fornic acid, naleic
acid, fumari XE6{ CH, yyaE0s+ o faei 0, 16243, 46i K1t =aei nhenmﬂdmxszsuemﬁﬂn@pathm
sulfuric aci dradiicaliawhEciGied undtpsEitutedCbsl, sybstituted by, 143 0BYI andreird,

gl ucuronic a enaCof . treseaabigifaci d and acetyl glycine. The
novel corrpoufl‘i ° géa%%?hsed or the therapy and prophylaxis of all diseases

in which thronbln plays a part. These are, in particular, thronboenbolic

di sorders s cg cardial infarct, 15 peripheral arterial occlusive

di sease, deep veiln ronbosis, pul - nonary enbolism and stroke. They can
sod ,

additional ly be Q prevent ion after N, vessel s have
g alﬁa es are
or ,prevent g AT ondbi n by directly

been opened by

i nhibiting &alllkreln Their particul dr advantage is that they are al so
.effective ¥ter oral adninistration. 25 The invention al sgagel ates to the
fol | ow ng subst 2 f the formula | L which are val uabl e|internediates for

preparing the ¢onp l: [err] which [e l\ eani ngs stated
for formula | : err],is gy i S cyano, r guanidino in
the mor p p05|tEon o C(R2 R3) and 45{p: i% 1CH3 or CH; ) ’
15 CH3
also A:
x16
(CH2)g-CO- (16 = g, 7, C1, Br, CF3, OH, Cj_g-alkyl,
Ci-¢~alkoxy,
20 x17 " X17 = H, OH, Cj_g-~alkyl, Cj_g-alkoxy,

g = 1,2,3,4,5,6,7,8)

x1i6 '
m(cnz)rw- .
. 14
-C0=- x1

(Cﬂz)g

30 X;5-0-CO-Cy~s—alkylene-CO- (X;g = H, Ci—¢—alkyl),

Ci-12—-alkyl-CO-, Cj;—j0—alkyl-NH-CO- phenyl-C;-;—alkylene-NH-CO-,
o—~ or f—-naphthyl-CO- or

35
40
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23 The abbrengtoll used in the descrl ption and the exanpl es have the

fol |l owi ng neanlngs Al a = Al ani ne .5 -Am = amdino (m
or p)Anb (neta- or para-) anldlnobenzyl Asp _ = Aspartic acid
Aze” Azeti di ne- 2-car boxylic aC|d Boc ' =
t - But yl oxycarzb;onyl B =.Ben =
~ Benzyl oxycar bonyl %HZ% = hoﬁe§ a‘l’:zé 'n& group can
Cycl ohexyl gtycine CC N\ -~ = % éﬁgziS BRn
= Di cycl ohexyl al ani e DM orone ne
Di |sopropylethylan1ne DVF = D nethylfornan1de Dpa =
_ D| phenyl al 2ni ne 20 Dpg =x1d pymenyl gl yci ne EDC =
-(3-Di net hyl am nop | ) - N—ethyIcFrboPiinide Au xi@ utam c
acid Ay N-(m C|ne pkbnb = par a- hydfoxy n1d|nobenzyl
(Ham = hydroxy- 25~ am%no [sie]) HOBTy =
Hydr oxybenzotri azol e Su Hydr oxysucci ni ride p =
Hydr oxyprqlij ne |cc = Isqu|noI|necarboxyI|c acid 30 iPr

= | sopropyl” Leu = Leuci ne Man = Mandelic acid-

(X18 = H or Cj.g-alkyl,
X19 = H, Cj_¢-alkyl, phenyl, benzyl, cyclohexyl or

cyclohexylmethyl)
15 Rl: H or Cj.4-alkyl
R2: H or Cj_4-alkyl

R3: H, Cj_g-alkyl, phenyl, phenyl-C;_s-alkylene, CH,OH, -CO-X20,
20 -CO-C0-X20, (X20 = H, Cj_s-alkoxy, Cji.s-alkyl, phenyl, phenyl-
Cj-4—-alkylene, phenyl-C;_g-alkoxy, CF3, C3F5, an N-terminally
. linked natural amino acid, CH;0H, -CH,-0-C;_s-alkyl,
NB=(Cj-4~alkylene)-phenyl or NH-C;_g-alkyl),

25 m: 0,1,2 or 3

D: phenylene on which (CHz)y and (NH), are linked in the para or
meta position to one another and which can be substituted in
the ortho position to (CHz)y by F, Cl, Br, HO-CHy-, OH, NHj,

30 NO;, Cj.g-alkoxy, Cj-g-alkyl or COX2l (X2! = H, C;.4-alkyl,
Ci-q4-alkoxy, OH, NH;, NE-C;_4-alkyl) -O-(CHjz);_3~CO-X2! or
-(CH2) 1-3-C0-X21,

pyridinylene, pyrimidinylene, pyrazinylene or pyridazinylene,

35 on which (CHz), and (NH), are linked in the para or meta posi-~
tion to one another and which can be substituted in the ortho
position to (CHz)y by F, Cl1l, Br, OH, NHz, Cj-.s4—alkoxy or
Ci-4—alkyl,

40 1,4- or 1,3-cyclohexylene, in which one CH; group in the
ortho position to (CHz)yp can be replaced by NH, O, S or S0, or
piperidinylene which is connected in the 3 or 4 position to
the nitrogen to (CHz)m, and in which the nitrogen atom itself
carries the C(=NH)NHR¢ group,

45
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(V&) Val oosgllﬁ-ﬁaestﬁnyl val i ne Msu = Met hi oni ne sul fone 35 (a

or P) Nal =-[err]. or [err] NBS = N-Bronosucci ni m de Ngl -

= Napht hyl gl yci ne Ph * = Phenyl Phe : = Phenyl al ani ne 40
Phg™ . = Phenyl gl yci ne 2- Phi . = 2-per hydroi ndol e carboxylit
acid Pic R: H, -eo-mmmlmlad@-(%ﬂpmi-dlhﬂ.ZQBapboN% ic acid) pico

= picolyl 45 24 [err] 25 A l. Protective groups are

. elimnated bypbhgy mcd@s ﬁfédeh%dmytﬁ GEmand i\/m\a@nbef e&éﬁn@eﬁain
Mei en- hof er "T §% d des; Analysis, Synthesis, Biology"; 1st ed. Vol. 3,
W

Academ c Press ork (1981) 5 A l.b. Cbz protective groups are
el i ni nat ed %ei t her by hydro enol ysi s under standard conditions or with HF
by the net hoa’raégéa?%a?nvﬁusg 2\Rf tthejfarmulp; ngre jthose where HmsubeEhri de
Synt hesi s", Z2nentsli haventhei EotbovGingnimearnings: cal Conpany 1984).
Al.c. If the protected nolecule contains only Boc protec- tive
groups, these arg el nated vyt b §iC ¢ di03BRA ,Obhenyl-Ci-4-alkylene, .-
' @~ or P-naphthyl-CHs-, 3,4-dimethoxy-
N—Y  phenyl-CB;-, X12-C0-C;-4-alkylene, [X12 =
OH, Ci-4—alkoxy, NHz, Cj;-4—alkyl-NE-,
co— phenyl-C;_s~alkylene~NH~, NX13x1¢4 (x13 =
Cj-¢—alkyl, X4 = C;_4-alkyl or X13 + Xl =
~(CH2)g-(d = 4,5,6))], X12-CO0-C;—sz—alkylene-
15 CO-, CH3-CO-, Cj;-g—alkoxy-CO-, phenyl-Cj.3-
alkoxy—-CO-, Cj-g—alkyl-NH-CO-,

Y

2 OC '
ZN N—Y CH3-50,-CH2-CH,~CH(NZ ) ~CO-

CoO—

20
(2 = H,CH3),

- Y v
CH(NZ)~-CO-, CH;~CH(NZ )~CO~

Y
Y X5 x4 l
30 | ' X6 — CHp-CH(NZ)-CO- ,
CH,-CH(NZ)-CO-
X7 x8

35

(X¢ = B, F, Cl, Br, CF3, Cj_s-alkyl, OH, OCH3, NO,, phenyl,

preferably R, ¥, Cl, Br, CH3, t-butyl, OH, OCH3, NO;,

X5 =H, F, C1, Br, CH3;, OH, OCH;, phenyl, preferably H, F, OH,

OCH3;, phenyl, X6 = H, F, Cl, Br, CHi, OH, OCH3, preferably H,
40 F, OH, OCH3;, X’ = H, F, X8 = H, F), '

45



HCl / met hyl er?é’scor(l'loﬁalsase or CF3COOH nethyl ene chloride 15 - under
.standard conditions (see Bodansky, M and Bodan- sky, A "The Practice of
Pepti de Synthesis", Spring- er-Verlag, 1984). A ll. Gener al et hods
for hydrolyzing ester groups 20 A | 1. a9 1 mol of the ester is
introduced into TEF (4 m/ mmol) at [err]. The eq. of LIOH (1 M
"solution) are added and the m xture is stirr over ni ght. Agueous
workup results in the correspond¥fng acid. 23 . Y 1 nmol of the
ester is introdd WMo MeOH (4| m/ mmol) at [er] Thegn 1.2 eq. of LiOH
(1 Msolution) g added—an)-CReNZ)-Co,e IS stirr & %Eo rnlght
Agueous vvo?kup results in the correspondi ng acid. %gﬁaé,&l.(l i 1 mmol of
the ester is stirred in 2 mM of 2 NHCL at RT overnight. The product i s
subj ected to aqueous workup.. 35 A llIl. 'Gener al nethod for am dation
Alll. 1 X m di nes N- hydr gznam di nes and A noam di nes are
pr'epar'ed from | es by a met h| ved from\/ et al .y (H Vieweg et
_ Pharn§6|e3 1984) 4 sfol 1 eq of t he

n| tr| l e 15" di ssol vedCB-FCW‘Zl)dCﬂeltrl etb am ne (10/1; abu él? /g of

substance). The ion is then s t dmth [err t'o st and
in a closed ve" RT overni gh The m xture
into ice-wat gf \\u a|n|ng hy- dro ric acid, and\

S bsequently stirred
precipitate is filtered off with suction, mashedlmjt

resul ting
a | arge amount of
wat er and;ghen @g /Ny_z %12-CO— ( CHy ) —CH (NZ) ~CO-
| c=1,2

_ preferred compounds in this
building block are those

\ , with X12 = OH, C;_s-alkoxy,
co— NH;, Cj-g-alkyl-NH-, NX13x14

20
Y
Z-N-CHX13-CO- (X13 = -CH(CH3)2, -CH2-CH(CH3)2, CH2-C(CH3)3
25 -C(CH3)3, -CHCH3-CH2-CH3)
Y _ Y
ZN-CH2-CO-, ' x3—<:>—CH(NZ)-C°-Qx3 = H,F,0H),
30

Y

X4 | : _

@—cnmzy—co—, @— CH,-CO-, @ CH,-CH,-CO-,

y O ' ' '
CHp~CHy~CHp~CO- OO OO

| . CHy-CO-,
@ CHOH-CO-, @-— cnz-cnon-c_:o-,
302- SOz- @’ CH,-CH~-S02-,

35

40



0050/ 44966 26°ﬂ?¢,9 qu ance is dissolved in acetone (about 20-30 m/g of
sub- stance). Mel (1 ml/g of substance) is added and the solution is left
to stand overnight. The S-nethyl thioimdate hydroiodide is precipitated by
adding diethyl ether and is reprecipitat® from5 MeOH diethyl ether to
purify. The sakf is introduced into abs. MeOH (about 30 m/g of sub-
stance). After addition of ammoni um acet He (hydr oxyl anmoni um acet ate or

chloride is use synt hesi zg N-hydr oxyam di nesy/~and 10 hydrazi ni um
.acetate or chlorjidel|is used[to Iynt hesifze
is stirred at —e-vé»r—nl ght+—n $ penyi

am-Noa XA®nes), the mixture

s i rred and then part of the
sol vent is renoved under reduced pressure, and the am di no [sic]
hydr oi odi de is prggipitat by adding ether and is filter¥t=o8f QHfh
suction. The crude product 315 is then ppfied by-&P-HPLC. A I11.2
Alternatively, t am datll on is also-carrfled aun bi/ a Pinner reaction (D.

Nei | son in Patar’N"I'ﬁ BondBstF¥3 of Ani dioés and dat es" 385-489, John

Wley & 80%1 New York,/ 1975; R/ Roger, D. Neilson Chem

Rev. 61 (1961) .179; also see Exanple 2) Alll.3 Anot her possibility
for the ani dat onﬁcoﬁﬁ?lses con- version of a nitrile group into a

hydr oxyam di ne 25 group with hydroxyl am ne hydrochl ori de and

subsequent hyd®egd@nation with [err] nickel (or H2/Pd-C) to give the
am dine. 10 nmmol of the nitrile derivative are dissolved in 100 m of MOCH

30 and, aft Raddlatl 8, Ofcrd, CHob¥, N | 2BLEE, o) dEeCtaOr b@ecﬁ![?%h‘é 16q of
TEA, stirre n{);érrperature unt ?Fgﬁ(%nSerm gr?y| l;:Bcon;p | ete ngacu on
m xture is subsequeﬁ ¥ concentrated and taken up in DCM The organi c phase

i s washed vmth4watﬂer ng 5-6), dried with Na2SO4 and concentrated. 35

20 m: 0, 1
a preferred group of D building blocks is

) N
25 ~-
a N\ //
4 : 4 i
preferred building blocks of the combination —(CH;)u-D~(NH),~
30 the general formula I are: '

for —(CHz)y~D—~(NH)pn~ with m=0,n=20

| =(CHz)m (NH) o= OH, NHz, NOz, Ci_4-
' : alkoxy, Ci-g-alkyl,

x22 NHz, Ci_4-alkyl-NH-,
| o Ci-g-alkoxy),
40 X21-C0-C;_3-alkoxy,
for —(CHz)p~D—(NH)y~ with m=0,1, n=0, 1
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The-resi due IS %91545% ?/Sed in 100 M of 5 %strength nmethanolic HOAc and

after addition of Raney nickel (alternatively also Pd/C 10 %, hydrogenated
under a hydrogen at nosphere. After convgr5|on of the precursor is conplete,
the catalyst is filtered off, and 40 th Yi|trate is concentrated. The
product is purified as required either col utm chr omat ogr aphy on silica
gel or reversed phase HPLC. AcldBo ) neral nethod for the guanidation
of am nes 45 A IV. 1. Preparatlon free guani di no conpounds 27
Free guani di no conpounds are synthesizedstarting fromthe corre- sponding
am nes as precursor by the nethod of M| | emERE al. or Mosher et al. (A E
MIller, J.J7 Bischoff, Synthesis (1986) 777, K Kim Y.T. Lin, H'S. Mosher,
Tetrahedron Letters 29 (1988) 5 3183).,AIV.1.a. 1 eq of [err] and 1 eq
of amine are dissolved in 10 A{CcE¥),%e s@ 1 eq of ami noi m nonet hanesul f oni c
acid is then added in portions while s\i¥ring vigor- 10 d ously.
The mixture is stirred for 24 hours and fNI- tered. The filtered solid is"
the guani dige. A 1V.1.b. Equi nol ar ano{®#)x=-of an am ne and of

am noi m no- net hanesul fonic acid are stirred in absolute MeOH 15

(1 mM/mol) at roomtenperature until gaulear solu- tion is formed. The -
solvent -is then renoved under-t@z)diuﬁﬁ- and the crude product is
purified by RP-HPLC. 20 A 1V. 2. par ati on of

al koxycar bonyl guani di nes. The reactions to give alkoxycarbonylguanldlnes

are carri egls ogdy bychbf -pol(NBY -"erikht er at ur gy REDhOfs=: ¢, 1

/8R\ (NH) - X233 = H, F, Cl, OH, NH,
- n : Ci-4-alkoxy, C;.g—-alkyl,

20

25 : N=— ’

where X23 and X2¢ are inde-
30 : N pendent of one anothex and

(CB2)a — (N Cj-g-alkoxy, Ci_g-alkyl,

35 . ' |
-(cnz)m—_(/}% (NH) - B
N— .
40 for -(CHy)p~D-(NH)p~ with m=0, 1, n=20

-(Cﬁz)m—CN" (NH)p- '

45



o5 - 1. R 9950488385,, 3 s MMnis J. Og. Chem 52 (1987) 1700 2. R
Dubey, S. Abuzar, S. Sharma, R K Chatterjee J. Med. Chem 28 (1985) 1748
30 3. S. Shawkat, S. Sharma Synthesis (1992) 664 4. A S.  Vendrini, P.
Lucietto, G Fossati, C. G ordani Tetrahedron Lett. 33 (1992) 6541 35 5.

Z. P. Tian, P. Edwards, R W Roeske | J. Pept. Prot. Res. 40 (1192)
[sic] 119 A V. General_(eggfmr' ‘capi on nethods 40 A V. 1. 1 eq
of the carboxylic acid is stirre ogelh with 1.1 eq of

N - (3-di net hyl am nopropyl ) - N-et hyl carbo- ¥§iim de hydrochloride, 2 eq'of

al cohol and_catal ytic anounts of di methyl geapgpyridine in nethylene chlo-
45 5 ride at roomtenperature overnight. The solution is then
diluted with fe¥hyl@E2dnc @E)de, Wik racted RiTHr, B 28020% [err] sol ution,
dried and concentrated under re- duced pressure. A V.2 1 eq of the
carboxylic acid is boiled with the ap-_5 propriate al cohol and
catal ytic amounts of p-toluene- sul fonteyacid in chloroform (or toluene).
After con- ,yersion is conpl et-e(QHRlE—eKeck)— (RB)Bol ution i s washed with
saturated [err] solution and brine, dri=N and evaporated. 10 B.

General synthetic strategies

N_N

15 -(CHy)n—( _ )— (NE)u-

Particularly preferred compounds of the formula I are those in
which the substituents have the following meanings: '

20
4 .
X ¥ . ¥ = H, Cj_g-alkyl or
X5 l X12.Cc0-C;.2~alkylene,
A: CH; — CHE(NH)—™ CO — (X12 = OH, NH,, '
Ci-¢-alkoxy) '
25 X6

X6 = H or OCHj3,

Y . 4
CH(NH) —CO — ¢ CH(NH)}—CO —

35
40

as



Th"e-'corfpoundsoocsé’ 4o‘legspsr epared in several ways. 15 1. Starting from

appropriate protected A derivatives WA-OH it is possible to couple on
successi vely, by known net h- ods, the bujl ding bl ocks H B-COOWN (W =al kyl)
and H N(R1)-C(R2R3)- [err] which are eadd in suitably protected form (see
Scheme 1). The protective 20 groups on the.reactyon centers for
the subsequent coyy pling arelel i m nated between the indiyidual coupling .
steps as custonar % pRptide'chem stry.- All the 'Id{:l? I_o_(_:ka can either
be bought or synthes\zed BFEHRBhGISCdTScl bsed | 1% g\uﬁturg or _sifilar
‘thereto. 25 2. The syntheses can also take place Tn the reverse sequence
by coupli ng5 [err] is a suitable protective group) to sui CHONF) Pr&OeTTed

W B- COOH deri vatives and subsequ%Int ly A derivatives 30 %{ W A- OH (see
Schene 11). 3. The qni di ne, am'di ne, N hydroxyanjgi '

am di ne functi onalﬁ?e"éiqlﬂé‘ﬂ)r'n'tqooﬂﬁced inp
(protonated or provrded with suitable protec- 35

t he buildiﬂg bl ock H N(R1) - C(R2R3) - [-eré] into the preparation of the ac-

ti ve subst'ances and subsequently deprotfcted, or else prepared after the
coupling of the building blocks at the ktage of [err] by guanyl a- 40

tion [sic] or of (C8s)3CEy—dFBelka, i o, CRAMRTDEPam dati on or N-ami nami dation.
45 29 Jerr] '

Y
15 l
(CH3)3C— (CH2)9,1 — CH(NH)—CO—
I
20 CH3;— CH; — CH(CH3) — CH(NH)—™CO— ,
OH - OH

| | |
@—.cn —Cco — ' @—cnz— CH—Cco— ,
25 : :

30
35
40

45



- 0050/ 44966 38°§914#ﬁ‘3§|52| ng guani dines (n=1), E can also be [err] or [err].
For synt hesi zi ng N-am di nopi peridines (n=0), E can also be R4 or 5 H

Literature for peptide chemstry: 1. E. Goss, J. I\/EI enhofer " The

Pepti des; Analysis, Synthe- 10 14 s, B| oI ogy"; 1st ed Vol . 1;
‘Academ ¢ Press, New 1979 2 \E. Go . |VEI e " septl des;
Anal ysi s, Syn]?he-_' i ol ogY" ; . . —Bade ss New Yor Kk
15 -1980 3. . Gross, X Mienh r " The Pe |des al ysi s,
Synthe- sis, Biology"; 1st. ed. 3, Academ c Presd, New York 1981 20 4.

M Deffner, E. Jaeger, P. Stelzel, P. Thamm G Wnden- berg, E. [err] in
Houben- Wy " Met horferr @er [l acuna] Chenie", 4th edition, Vol. XVv/1, Editor
E. [err], Georg ThRamR3\erBag Stuttgart, 1974 25 5. M Deffner, E Jaeger,
P. Stelzel, P. Thamm G Wnden- berg, E. [err] in Houben-Wyl "Mthoden
der [l acuna] £Jiewi(eliy) 4ok (R 4+ @dthVol . XV=2p,Edi#ar E. [err], Georg Thiene
Verlag Stuttgart, 1974 30 6. Bodansky, M & Bodansky, A. "The Practice of

Peptide Syn- thesis", Springer-Verlag, 1984 B.I|. Li nkage of bui’l di ng
bl ocks [e and [err] 35 ' [err] oryksrrl c1, Br,
-(CH2)n (NH)n= . OH, NHyr
NO2¢ or
x22 Ci-g=-alkoxy
15 .
7\ X23= H, Cl, OH,
=(CH2)n _ (NB)n-, NH2, Ci-s-alkoxy or
%23 ' '
20

=(CH2)m <]/___\> (NH}n=,

. x ’
25 N -
/2R where X23 and x24
-(CH2)m _ > (NH)p-, are independent of one
N another and are each
H' F' Cl, OHI NHZ'

. Cj-g—alkoxy or Cji_g-al-

-(cnz)m—CN— (NH)q=,

35 | |
_ -(Cﬂzlm_<:>—‘ (NH) o=,
‘(Cﬂz)m_Q— (NH) n-~,

40

for —-(CHy)n~D-(NH)p~ with m=0,n=1

45



[ érr] éccordi?@??éﬁ%%%sgeneral formula (1) [err] and schene |l The
hydrochloride [err] 40 -[err] or [err] [err] is initially
prepared under standard peptide coupling _conditions (see Bodansky, M &
Bodansky, A. "The Practice of Peptide Spfthesis", Springer-Verlag, 1984)

fromWB-COOH (W= a protective 45 group, preferably Boc or :
Cbz) and the amne [err] or [gféﬂzh; sequent elimnation 0050/ 44966
31 of protective groups. The hydrochl e is then con- verted into the
substances (corresponding to the gener- formula) as follows: 5 B.1.a.

WA-OH = protected am no acid (correspondimg o the general fornmula) 1 eq
of a protec?ed amno acid WA-CH and 1 eq of the hydrochloride [err] 10

[err] or [err] [err] (correspﬁgghng general formula |I) are reacted
by standard peptide coupling nethods t Ive the desired product. If E =

CN, the nitrile functionality is convert according to A l111.1-3 15

into the ami dino or hydroxyam di no group. (NiWg-protec- tive groups which are
-present argathen elimnated by standard nethods. B.I.b.: A-OH = [err]
(AA are the amino a%i ds nmentioned 20 . under A in the general
formula I, R%: H, OH.

Among the'particularly preferred compounds, the following com-
binations should be emphasized, where A and B have the meanings
15 described as particularly preferred:

OH : '
| - NH
©‘ (CH2)p,;—— CH —CO—B—NE — cn2—©—</
20 _ -
NH.Z ’
OH _ :
| . NH
@— (CH2)9,1—— CH —CO—B—NH — CHz—CN—</
OH
| NH
@— (CHz)g,1~— CE — CO ~— B — NH — cnz-—Q—</ |
NH
A— B~ CO — NE— CH; < ,
- NH, , X¥= Cl, Br; OH,
: : X22 ] NHy;, NO2; or
35 : - . ) Ci1-g4~alkoxy
' NH
A— B—CO — NH— CH, 7 N
40 NH, , X*3*= H, Cl, OH,
: x23 NHz,
C1-3—-alkoxy or
Ci-¢~alkyl .
NH

A—B—co—nﬁ¥-cnz—(/t\>—-</

NHy



aéyl = [err] Pg?9f48?6ferr] kyl carbonyl) 25 B.I.b.1. Initially, a
protected am no acid WA-OH is coupl ed as descri-bed under B.l.a. to the
hydrochl ori de de-- scribed therein (R4 nmust be a conventional protective
group). The N-term nal protective gr‘oup’c§1 the amno acid is then renoved
{it nust be possible to eliysm- 30 nate the protective group
orthogonal to.R4) and the I'atter isgreacted wwherea?Boand 324 axielsiracy| OH
(cor- responding to the gene f opMul a) undefiependetdr ¢fpepe ianotbeupl i ng

“condi tions to agp.eot-hE- £\ - uct. To ppdeare eacheBar@li 6d,

N-am noanmi dino, N-hy- 35 =N dr oxyanNBi n&1e¢~ag#aKY di fie6yrbup, the
latter is (Pf desired) elini/hated Mer rstands¥¥ conditions (see A 1.). If
E=CN thenitrile functigality is con- verted according to A 111.1-3
into the am dino or hy- droxyam dino group. 40 B.I.b. 2. Initially, the

N-term nal am no acid H A- OGii3 is r¥bcted at the Nterminus with a
carboxylic acid z_i_gél_ﬁ(_ or yesNondgyng to the general formula.l) under

st andard pqgt_i‘ﬁ'@ uphi C [A1ops to give the 45 N acyl at ed
amno acid ester and then the ‘esterygyoyp is hydrolyzed. The acyl ated am no
racid is then coupled as described under B.1.b.1 with the hydro- 32
chloride [err] [err] or [err] [err] under standard conditions.

A—B-CO-NH-CH;——< 2
15 | NH
NH —-</
' _ NH;
20 A-B-CO-NE-CH |
TR NH
S 'NH ‘—</
‘ NH,

25
The following substances are mentioned by way of example:

r

1. Boc—(D)=~Phe-Pro-NH-{4-Am)—-2~phenethyl
2 H-(D)-Phe-Pro~NHE~(4-Am)-2-phenethyl
30 3. Boc-Phe-Pro-NH-pAmb '
4, H-Phe-Pro—-NH-pAmb
5. = Boc-(D)-Phe-Pro—-NH—-pAmb
6. Ac—(D)-Phe-Pro-NH-pAmb
7. H-(D)~Phe-Pro~NH-pAmb
35 8. H-(D)-Phe—Pro~-N(Me)-pAmb
9. Me—(D)-Phe~Pro-NH-pAmb
10. 2-Me—(D)-Phe-Pro—-NH—-pAmb
11. HOOC—-CH2-(D)-Phe-Pro-NH-pAmb
12. MeOOC-CHz-(D)~Phe~-Pro-NH-pAmb
40 13. t-BuOOC-CH;-(Boc)-~(D)-Phe~Pro-NH-pAmb
14, Et00C-(D)-Phe-Pro-NH-pAmb
15. Boc-{D)=-Phe-Pro-NH-mAmb
16. B-(D)-Phe-Pro-NH-mAmb
17. %-(D)-Phe-Pro-(D,L)(4-Am)-PhgOH
45 18. 2-(D)-Phe-Pro-(D,L)(4-Am)-PhgOMe
19. H-(D)-Phe-Pro-(D,L)(4~Am)-Phg-OH
20. Boc-(D)-Phe-Pro-(4-~Am)-PhgCH;Ph



I'f-[err], thgoﬁp{ﬁpgsf unctionality is converted ac- 5 cordi ng

o Alll.1-3 into the am dino or hydr.oxyam' - dino group. Finally, the
protective groups are elim- nated. B.l. [err] (AA are the am no
acirds described 10 for A |Wthe general fornula I, alkyl =

[err] [err] Obe Hy(bj«RhesProu(4-AmyPhgGisRh route 1) is assenbl age of the
al - 15 kyl at gd, bHLkﬂjIﬂléﬂPﬁékmﬁ- -([QD ¥y &r-®@1Cbknxyl h subsequent cou-

pl i ng of the hg)ﬁg tghgcbr[,gbﬁ Q.r)% _ﬁi)@ghgﬁ\e ;.Ldl.gr/@at ive route

_(synthetlcr nt hesi z Bb‘,gck[err] [err] with
subsequent gerﬁh&‘#"fh?y% ?‘) ab%ug) prw«gck’fon or an am di no or
gua- nidin& 550uﬁ°9\m(1?:h‘!1b§(ﬁr§§ o-NE-RAMR ssary. If E = CN, the nitrile

functional i t 26i sHeOPyeRhedd-BcBYeiNigPABL25 A |11.1-3 into the anidino or
hydr oxyam di 29.gB6d#(D)S\Rhel{at-CL) +Rna-NE2pAmb | . c. 1 1 nmmol of [err] 30
[err] or [erQh aﬁe(ﬂ)syagoqadl :wf&uaﬁ-@iﬁbrn) After addition of TEACL (1

nmol ), [err] _ryﬂe the mxture is stirred :
over ni ght . ﬁﬁ gf’gw% Iﬁue(% uced pressure, and the residue
is taken’ acet The organi ¢ phase is washed
with water (§1x) HahB’s%’W:“aPEd ﬁl%& and dried with [err]. The crude
product. afteﬁZFeMGa(DbfPMé-MWl/@ﬁO §'B€H“P- fied by RP-HPLC. If E = CN,
the nitril e f33ncH~QD+PHef 4-MeOprRE-{NEetpADb 40 cording to

A 111.1-3 intq,t Baca(b i yLphel 4Ly€s poprowNdLpantgr oup. B.1.c. 2 1 mmol of
[err] 15 35. H-(D,L)-Phe(4~-Et0)-Pro-NH-pAmb ‘

36. Boc-(D)-Phe(4-Bz1l0)-Pro-NH-pAmb
37. B-(D)-Phe(4-Bz1l0)-Pro-NH~-pAmb
38. Boc-(D,L)-Phe(4-Et)-Pro-NH-QAmb
39. H-(D,L)-Phe(4~Et)-Pro-NH-pAmb
20 40. Boc-(D,L)-Phe(4~iPr)-Pro-NH-pAmb
41. H-(D,L)-Phe(4-iPr)-Pro-NH-pAmb
42. %-(D)-Phe(4-tBu0O)-Pro-NH-pAmb
43. H-(D)-Phe(4-tBuO)-Pro-NH-pAmb
44. Boc-(D,L)-Phe(4-tBu)-Pro-NH-pAmb
25 45. BH-(D,L)-Phe(4-tBu)-Pro-NH-pAmb
46. H-(D,L)-Phe(4-Ph)-Pro~NH-~-pAmb
47. Boc=(D,L)=-Phe(4-n-Bu)-Pro-NH-pAmb
48. H=-(D,L)-Phe(4-n-Bu)-Pro-NH-pAmb
49, Boc-(D)-Phe(4-COOMe)-Pro-NH-pAmb
30 50. H-(D)-Phe(4-COOMe)-Pro-NH~-pAmb
51. H-(D)-Phe(4-NO3z)-Pro-NH-pAmb
52. Boc-(D,L)-Phe(3-F)-Pro-~-NE-pAmb
53. H-(D,L)-Phe(3-F)-Pro-NH-pAmb'
: 54. Boc-(D,L)-Phe(3-Cl)~Pro-NH-pAmb
35 55. H-(D,L)-Phe(3-Cl)-Pro-NH-pAmb
56. H-(D,L)=-Phe(3-0H)-Pro-NH-pAmb
57. Boc-(D,L)-Phe(3-Me0O)-Pro-NH-pAmb
58. H-(D,L)-Phe(3-Me0O)-Pro-NH-pAmb
59. Boc-(D,L)-Phe(3-PhQ)—Pro-NH-pAmb-
40 60. B-(D,L)=-Phe(3-PhO)-Pro-NH-pAmb
61. Boc~-(D,L)-Phe(3-Me)-Pro-NH-pAmb
f2. H-(D,L)~-Phe(3-Me)-Pro-NH-pAmb
3. H-(D,L)-Phe(3-~-Ph)~-Pro-NH-pAmb
64. Boc-(D,L)-Phe(3-CF3)~-Pro~NH-pAmb
45 65. H-(D,L)-Phe(3-CF3)~-Pro-NH-pAmb
66. Boc-(D,L)-Phe(2~F)-Pro-NH-pAmb
67. H-(D,L)-Phe(2-F)-Pro-NH-pAmb



[‘err] or [er9?5%4966 are introduced together with [err] (2.5 eq)
.nto aceto- nitrile. After addition of the al kylating reagent, the m xture
i's stirred at [err] until conversion of the pre- ~ 33 cursor is conplete.
Cool i ng and aqueous workup are fol- | o#8d by purification of the product by
-RP-HPLC. |f ¢8.~ HEd¢-(DhB)+PHhe (2-€1)Pro+NH+PRAMbY i S converted ac- cording to -
ALl 1-3 ihr%sp.l tﬁle(n%ﬂgdbﬂé’ ﬂcﬁ)‘-ﬂf:@-‘&mlﬁbﬂibno 5 . el )group- Synt hgt ibc
route 1. T At Wbyl i L - A = Nal kyl-AA) is prepare y
10 the net h?ooa'o?g“léa( \{ﬁg%lﬂgﬁggp g.lﬁfl saki et -al. Chem Pharm Bull
[err] (1989)7sddPal ﬁ? - E?L 7"%91 . The following nethod is
based on t%hi%24 iBe~dPuFi-Fie (fodieop-Pro-Ni- .5 eq of [err] or [err] are
stirred 15 73. H-(D,L)t+Bhe(rdeO)-Pro4NE-pA®P al kyl ati ng reagent and 2 eq of
amoni um carpphasasc- (D, D) PheE-Me)ePratNE-pAmb[ err] for 4 days. The m xture
I s subj ect edyd 0 ROUSQYSPHE( XM jaPdol Me-gampduct is purified by
chr omat ograp%w.._ J&e_(lﬂ-'il)_kyﬁetﬁr{ipgg_ Eg\_;ﬁh_ipgn@rot ected with a suitable
i
a

protectiv r ;ep%r functionality is then

2 n
_hydr ol yzegoa o %@‘%H@tﬁ&?@'ﬁf@é i ' B.l.a. B.l1.c.4. The
N al kyl - AA- O848 BReNPaR yPheR-BhocPERNERA R ng bl ock can al so be prepared
by reducti on?%uri BretD 31 -Phef2-<Bh)-Pro-NH-pAmY err] or [err] and al dehyde.

B.I.d. A- §¥ =Bde-HIh %) ~Phe| hded FhpynRroARE(piNar e t he ami no aci ds
descri bed unger g.-{p)1ihbengensAlr )t pLred-wa-pakst . am nocarbonyl = [err]
[err] 30 15 g2. Boc- (P, LFTPROEFRRYY))-Pro-RE-paAmD
83. H-(D,L)-Phe(3,4~(Cl)2)-Pro-NE-pAmb
84. Boc-(D,L)-Phe(3-Cl-4-Me0O)-Pro~-NE~-pAmb
85. H-(D,L)-Phe(3-Cl-4-Me0)-ProéNH-pAmb
86. Boc-(D,L)-Phe(3~Cl-4~Et0)~-Pro~NH-pAmb
20 87. H-(D,L)-Phe(3-Cl-4-EtO)-Pro-NH~pAmb
88. H-(D,L)-Phe(3,4-(Me0);)~Pro-NH-pAmb
89. Boc-(D,L)-Phe(3,4-(Me)2)-P:o-NH-pAmb
90. H-(D,L)-Phe(3,4-(Me)2)-Pro-NH-pAmb
91. Boc-(D,L)-Phe(3~-Me-4-iPr)-Pro-NE-pAmb
25 92. H-(D,L)-Phe(3-Me-4-iPr)-Pro-NH~-pAmb
93. Boc-(D,L)-Phe(2,3-(Me0);)-Pro-NH~-pAmb
94. H-(D,L)-Phe(2,3-(MeO);)-Pro-NH-pAmb
95. Boc-(D,L)~Phe(2,5-(Me0)2)~Pro-NHE-pAmb
96. H-(D,L)-Phe(2,5-(Me0);)-Pro-NHE-pAmb
30 97. Boc-(D,L)-Phe(3,5-(Me0)2)-Pro-NH-pAmb
98. H-(D,L)-Phe(3,5-(Me0)2)-Pro-NH-~-pAmb
99. Boc-(D,L)-Phe(3,4,5~(Me0);)-Pro-NH-pAmb
100. H-(D,L)-Phe(3,4,5-(Me0D)3)~-Pro-NH~-pAmb
101. Boc~(D,L)-Phe(2,4,6-(Me)3)-Pro~-NH-pAmb .
35 102.H-(D,L)~Phe(2,4,6-(Me)3)-Pro~NH-pAmb
103. Boc=-(D)-0oNal-Pro-NH-pAmb
104. H=-(D)=-0Nal-Pro-NH-pAmb
105. H~-(D)-fNal-Pro-NH-pAmb
106 . Boc=(D,L)-aNgl-Pro-NH-pAmb
40 107. H-(D,L)-0Ngl-Pro-NH-pAmb
108. Boc-(D,L)-fNgl-Pro-NH-pAmb
109. H-(D,L)-fNgl-Pro-NH-pAmb
110. H-(D,L)~1~Tic-rro-NH-pAmb
111. Boc~(D)-3-Tic-Pro-NH-pAmb
45 112. H-(D)-3~Tic-Pro-NE~-pAmb
113, 1-Icc-Pro~NH-pAmb
114. Boc-(D,L)~-2-Tgl-Pro~NH-pAmb




1l'eq of [errfogp/f’«g?ﬁ]‘ Is reacted with various isocyanates under standard

eonditions (Arnold ‘35 et al. Chem -Rev. 57 (1957) 47) to give
the corre- sponding urea derivatives. If E CN, the nitrile functionality
is converted ac- cording to A 111.1-3 i o the anidino or hydr oxyami di no

group. 40 B. L1g.H-(D,Iy<2-frgirPrg-NE>pambl f correspond to. the variants
~described undes. éoén(ﬁiﬁgJgem31£¢r64unaphﬁbI) 1.1 eg of the hydrochloride

Lerr] 45 [ el ijyoh- [6I)- ﬂ-&&ilpf&-ﬁnﬁiﬁhﬁd together with 1.5 eq of
-di i sopropyl e E l&%%gnt s of di met hyl am nopyri di ne 34 and

"1 eq of a su ¥ ?ufeé;ﬁﬁgfbny+ é#mgg de in nethylene chlo- ride. After
agueous wo Pk purified by RP- HPLC. If E = CN, the

nitrile funcﬁ?@n&??‘t@nls)-@ giériied) -Rseol&ipfb o 5 A 111.1-3 into the

anm di no or hyal oXy ey L -Rhgy s eMen ) Prio-NE-pAmb Li nkage of the amine [err] or

[err] to thelbgibdérmpﬁﬂcmgkpfbfkn;yimb [err] (corresponding to the

general for gg_h buil ding block A-B-CO-CH is initially
%o |. The amne [err] 15 {€err] is then

synt hesi z N
cgupl ed t W§é4bw % )b Sg{%{’ Ty nggniscrl bed bel ow.
. OOC-C 2~(D)~Chg-Pro-NH~
126 +BuO0OC-CH3-(D)=-Chg-Pro-NH-pAmb
127. Boc=(D)-Cha-Pro~-NH-pAmb
128. Me-(D)~-Cha-Pro-NH-pAmb
15 129.Me-(2)-(D)-Cha-Pro-NE-pAmb
130. N,N-Me,~ (D) -Cha-Pro~NH-pAmb
131.Boc-(D)~-Trp(Boc)~-Pro~-NH-pAmb
132. BE-{D)~-Trp-Pro-NH-pAmb
133. Boc~(D,L)-Dpa~Pro-NH~pAmb
20 134.H-(D or L)-Dpa-Pro-NH-pAmb/a
135. H-(D or L)-Dpa~Pro-NH-pAmb/b
136. Et00C-(D or L)-Dpa-Pro-NH-pAmb/a
137. Et00C-(D or L)-Dpa-Pro-NH-pAmb/b
138. HOOC-CHz~(D or L)-Dpa-Pro-NH-pAmb/a .
25 139. HOOC-CH2-(D or L)-Dpa-Pro-NH-pAmb/b
140. Boc-(D or L)-Dpa(4,4’'~(Cl)2)-Pro-NH-pAmb/a
141. Boc-(D or L)-Dpa(4,4’'-(Cl);)-Pro-NH-pAmb/b
142.H-(D or L)-Dpa(4,4'-(Cl);)~-Pro~-NH-pAmb/a
143.B-(D or L)-Dpa(4,4’'~(Cl);)~-Pro-NH-pAmb/b
30 144.Et00C-(D or L)-Dpa(4,4'-(Cl);)~Pro-NH-pAmb/a
145. Et0OC-(D or L)-Dpa(4,4'-(Ci)z)-Pro-NH-pAmb/b'
146 . HOOC~-CH>-(D or L)-Dpa(4,4’'~(Cl),)-Pro-NE-pAmb/a
147. HOOC~CH2-(D or L)-Dpa(4,4’-(Cl);)-Pro-NH-pAmb/b
148. H~(D or L)-Dch-Pro-NH-pAmb/a.
35 149.B-(D or L)-Dch-Pro-NH-pAmb/b
150. Boc-(D)~Val-Pro~NH~-pAmb
151. H-(D)-Val-Pro-NH~-pAmb
152. Boc-(D)~-Leu~Pro~-NH-pAmb
153, H-(D)-Leu-Pro-NE-pAmb
40 154. Boc-(D)=-Gly(a~tBu)-Pro~-NH-pAmb
155. H-(D)~Gly(0~tBu)-Pro-NH-pAmb
156. Boc-(D)-Ala(pf-tBu)-Pro~-NE-pAmb .
157. B~(D)-Ala(Bf~tBu)-Pro-NE-pAmb
158. H=-(D or L)-Msu-Pro-NH-pAmb/a
45 159.H-(D or L)-Msu-Pro~-NH-pAmb/b
160. Boc-(Cyclo)Leu-Pro~-NH-pAmb
161. H~(Cyclo)lLeu~Pro-NH-pAmb



B!l . a: R?°§°AF4§§F R3 =H, [err] phenyl, [err] kylene, n =0 20
B.ll.a:1 The building block A-B-CO CH (protected if necessary) is reacted
under standard peptide coupling conditions with the amne [err] (R4 =
[err], [err]). After aqueous 25 20 wor kup, the crude product is
purified by RP2HBLC-GEyHProsNErpA®db Wi th R4 = H can be obtained by standard
. de- protectiqg3patGogsprd3NgpamE. The buil di ng bl ock A- B- COOH (protected
i f necessaryhshspﬁQcaz_co_Gl -Prd-Sac under standard peptide coupling

condi ti ons \M%?h _cél &5 I\%?l %(CHZ)mDCI\I(Rl, R2, R3, D, m

correspond tQ ter ‘aqueous wor- kup, the crude

pr oduct |ssp&FFf Ba resultlng nitrile is converted as 35
descri bed undév-. ﬂ-N#PhthH4r532Tﬁi!&ﬁ?ﬂrﬂ%ﬁ A®P - H), N hy- droxyanmidine (R4 =
OH) or N—an1ﬂé&nﬁdbQe(MdE@z-phkﬁyl]-th+G1y-Pro-warpan# R2 = H [err], phenyl,
[err] n = 1 4Q9Bphlch,-to-pEbentigamhi ng bl ock A-B-CO OH (protected i f
necessary) |§7be§gL@§2@§ (}gkgnggr ptide coupling conditions with the

am ne [erry. [ r er ueous 45 wor kup, the
crude pro &%#gﬁs Bucl E?fi# 0050/ 44966 35 stances mnth R4

= H can be oBf4& ?ﬂ°’ tectlon met hods.
173. -Naphthyl—CO-Pro—NH-

174. a-Naphthyl-CH;~CO~Pro-NH-pAmb
175. B-Naphthyl-CHy-CO-Pro-NE-pAmb
15 176.f-Naphthyl-SO;~Pro-NH-pAmb
177. p-Tol-802-Pro-NH-pAmb
178. Ph-CH3-CH3-5803-Pro-NH-pAmb
179. B-Asp-Pro~NH-pAmb
180. Boc-Asp(OMe) -Pro-NE-pAmb
20 181. H-Asp(OMe)-Pro~-NH~-pAmb
182. Ph-CH,-CO-Asp (OMe ) -Pro-NH~pAmb
183. Ph-CH,~CH;-CO-Asp (OMe ) -Pro-NH-pAmb
184. (n-Pr),CH~CO-Asp-Pro-NH-pAmb
185. H~Asp(0Bzl)~Pro-NH~-pAmb
25 186. (n~Pr);CH~-CO-Asp(0Bzl)~-Pro-NH-pAmb
187. Ph~CHE3;~-CO~-Asp-Pro~NH~pAmb
188. Ph-CH;~CH3~-CO-Asp-~-Pro-NE-pAmb
189. (n-Pr),CH~CO-Asp (OMe) ~Pro-NH-pAmb
190. 2-(D)-Asp(OMe)~Pro-NH-pAmb
30 191. H-(D)-Asp-Pro-NH-paAmb
192. 2-(D)~Asp(OtBu)~-Pro-NH~pAmb
193. H~=-(D)-Asp(0tBu)-~Pro~NH~pAmb
194. Boc-(D)-Asp({OBzl)-Pro-NE-pAmb
. 195. H-(D)-Asp(0Bzl)-Pro-NH~pAmb -
35 196. 2-(D)-Glu(0OtBu)~Pro-NH-pAmb
197. B~-(D)~-Glu(OtBu)~Pro~NH-pAmb
198. H-(D)-Glu-Pro~NH~-pAmb
199. (D)-Ph-CE,-CHOH~CO-Pro-NH-pAmb
200. (D)-Man-Pro-NH-pAmb
40 201. Boc-(D)-Phe-Aze-NH-pAmb
202. B-(D)-Phe-Aze-NH-pAmb
203. Boc~(D)-Phe-(D,L)~Pic~-NH-pAmb
204. B~ (D)-Phe-(D or L)-Pic-NH-pAmb/a
205, H-(D)-Phe-(D or L)-Pic-NH-pAmb/b
45 206.Boc-(D)-Phe-(D,L/trans)-Pic(4-Me)-NH-pAmb
~207.H-(D)-Phe~(D,L/trans)-Pic(4~Me)~-NH-pAmb
208. Boc-(D)~-Phe-Pyr-NH-pAmb



B:I'l.b. 2. Theol?&lllﬁfg bl ock A-B-COOH (protected if necessary) is 5

react ed under standard peptide coupling conditions with the amine

H- N(R1) - C(R2R3) - (CH2) m D-NHW (Wis a pr i)ec_- tive group which is orthogonal
to protective groups which are al so pre% nt). After aqueous workup, the
~crude product209s He(P) fPhet-Byy-RE-pAMIC. The resulting 10 prot ect ed
~am ne is |ibenat @dcbyd pirtedayg (OgBu-MEL-pAMb net hods and converted as

descri bed mﬁllﬁ_(bmﬁé_]wpggg%we [err]. [err] 15 These substances are
. prepared as (S &mbOUPl i Ng reaction takes place with
the coupli a g PyBrop (Castro et "al. Tetrahedron
Lett. 31 (%85 ? gsSL té&ﬁjiﬁeﬁ gT ahedron Lett. 32 (1991) 1967; E.
Frerot et al 2130BperfRirRhesVaiy 1&?@5’) 259) or BOPCl (MJ.Q Anteunis Int.
J. Pept Pr 0215R8s (DPoPHer-Ya1)-NB7pAmb B. | | . d. lerr] formula). 25 B.11.d.1
[err] [ er r 216 XBoc=( W+ Phl-FaayNH-spAnboxy, aral koxy) The buil di ng bl ock
[err] or A B299, MCiRD) =22 @0ORK]) )m D-CN i's synt hesi zed by standard 30
- pepti de coypli ggn ;\ s, (; B—Nﬁ- ags a;n))_plggr products with X20 = al koxy,

aryl oxy or ar gg % ecg}ga%agpﬁg t@chﬁ?l S, con- verted into the

correspondin c%ﬁ on nmethods (see A VlI.). If D
still bears #H48- ﬁi"l(P?.T gFrerMBndt (&P PLS? s converted according to '
Alll1l-3 into2f2heHQﬁCd‘FHm-(@r)_-ﬂlyg-m-ﬂﬁoiyéﬁnmmeig@oup B.ll.d.2. [err] (
al kyl, aryl, 2zealEopC~-CEF=3 D) Rk PyRiERB | 612D -pliock [err] 40 is prepared as
descrl bed 151283l lﬂochcnz g)[.Qﬁ.g.}z.fpmcﬁnnmade.Im)Lglwbsequent ly prepared in
a Daki n- Vst jngaghbelcsMH- (D) 28 Eto-NH-3- (6-Am) -pico .
225. Boc-(D)-Phe—Pro-NH-3 (2-Me-6-Am)-pico
226 . B~ (D)-Phe~Pro-NE-3-(2-Me-6-Am)~pico
227. Boc-{D)~Chg-Pro~-NH-3-(2-Me-6-Am)~-pico
20 228. H-(D)-Chg~Pro-NH-3-(2-Me-6-Am)-pico
229. tBuOOC-CHy~ (D) -Chg-Pro-NHE-3-(2-Me-6-Am)-pico
230. HOOC~CHz- (D) -Chg-Pro-NH-3- (2-Me-6-Am) -pico
231. MeOOC-CH3-(D)-Chg-Pro-NH-3~(2-Me-6-Am)~-pico
' 232. Boc-(D)=-Chg-Pro-NH-2-{5-Am)-pico
25 233. H-(D)=Chg-Pro-NH-2~(5-Am)~-pico
234. HOOC~CH;~ (D) -Chg-Pro-NH-2~(5-Am)-pico
235. HOOC~-CH3-(D)~-Chg-Pro-NH-5~(2-Am) ~-pym
236. (D)-Man-Pro-NH-4-(1-Am)-pip
237. Boc-(D)-Phe~Pro-NH-pHamb
30 238. H-(D)-Phe-Pro-NH~-pHamb
239. Boc-(D)~-Phe~Pro-NH~(2-MeO)~pAmb
240, B-(D)-Phe~Pro-NH-(2-Me0)~-pAmb -
241. Boc-({D)~Phe({4-Meo)~-Pro-NH-(2-Me0O)~-pAmb
. 242. B~ (D)~Phe(4~Me0)-Pro-NH-(2~MeO)-pAmb
35 243.HOOC-CHz~(D)-Phe(4-Me0O)~-Pro-NH-(2-MeO)-pAmb
244 . Boc-~(D)~-Chg~Pro~NH-(2-MeO)~pAmb
245. H-(D)-Chg-Pro-NH-( 2-Me0O) ~pAmb
246 . HOOC~CH~ (D) ~Chg-Pro~NH-(2~MeO)-pAmb
. 247. Boc-(D)~Chg-Aze~NH~ (2-MeO) -pAmb
40 248. B-(D)-Chg-Aze-NH-(2-Me0)~-pAmb
249.Boc-(D)~Chg-Pro-NH~(2-iPr0)-pAmb
250. H-(D)-Chg=-Pro-NE-(2-iPr0)-pAmb
251. Boc-(D)~Chg-Pro-NH~(2-C1) ~pAmb
252, H~(D)~Chg-Pro=NH~(2-Cl)-pAmb
45 253. H~(D)-Phe-Pro-(D,L)(4-Am)-PhgOMe
254. Boc-(D,L)~Phe(3-0H)~-Pro-NH-pAmb
255. BOC-(D,L)~1-Tic~Pro-NH-pAmb



corndi ti ons (V\Pogtoééﬁgcs, G [err] Angew. Chem internat. Ed. 8 (1969) 981,
W Steglich, G [err] Chem Ber. 102 (1969) 883). For this-reaction, R4
must be an al koxycar bonyl group (prefer%y Boc 45 .or Cbz). Alternatively
tothis, [err] may also be used in the i n-West reaction. In this case,
the . 0050/ 42966 H36D h+Chg-Rxof-NHed+ (ZrMel-§-Am) -pilgoequent | y convert ed
~according to A 111.1-3 into the am dino or hydroxyam di no group. A general
~experimental makhesSmpdindsh8 s Datkd Nect@lal Lakdy 88 pPedéntd abOkhONSor Lint@nef
the N-term nalg, 0&?%1%‘1% Eé?@é’tv}% P yéiéiJﬁ@a&?ﬂ%&ﬁra\% Nagias .e‘iﬂx%-
triethylam %8, e%fo ng*z_ L1 de ;15?‘ respon n%o.t e %ﬁ{\g{a .
formia |) ToPARA Of Sueh GFL AR Ry G246 Botiy (HathaTic

aF A%
further [err] 2¢8r 113G 8cdfsphrEPhoThe 3fid.ymethanesiddonir ragkiniacktisa: u-
rated Na2CO3 solid:i formiic aofdf onaleile. a¥hd, urayic acidamalonhbmeaatiget woen

et hyl acet at e cidnflc sadid,athgdroeysdcciniot acid, andfhohic acgani glptasie agithen
extracted witRgpartidtRdd, epyluvid Weia) BéndodcXhcddf ARUukenid &ald)t bRB1-

dried with Jer T ; ified by RP-HPLC.
511 o s A ae 8Pl QAR Yoy MR RUOBIH® " e bui i ng bl ock

[err] is prepared as described in B.11.d.1. R4 nust be an al koxycarbo- nyl
group (pref er IBLYyRERL Gompgynds fan ke v3ed FRrnghecthanapy. apd-pyonphylaxis v

to this, [errpfnayl dinsasesuirdvhicht fhrémpinplays rapattonThese arehuiihdi ng
bl ocks are sulparficskapicthrgmbeenticdd cudiissrdeirandachl 4= miyoderdbalplinfgret,
condi tions 14 Hard ﬁéféﬁ'ﬂr@éki&iFﬁdﬂlﬁﬁieé &ﬁgéﬂﬁeﬁcéébp'UE&ndﬁﬁféﬁBBdahquﬁis
are subsequenplyaly RGH#H198mb¥nd FEPEKEY TS 2Rt 8641 Vord19¥PSe (ded Ro
prevent reocclusion after arterial vessels have been opened by
mechanical methods or lysis. -

20 The substances are furthermore suitable for preventing the forma-
tion of thrombin by directly inhibiting kallikrein.

Their particular advantage is that they are also effective after -
oral administration. '

25
The invention also relates to the following substances of the
formula II which are valuable intermediates for preparing the
compounds I:

30 N
RS—N  (CHj)p
Sl
| R6 II,
o~ N—C——@
35 llzl 1L'3' _

in which Rl, R2 and R3 have the meanings stated for fo:muia I, and
40 R5: is H, C;_4-alkoxy-CO- or phenyl-Cj.3-alkoxy-CO-,

Ré: is cyano, amidino or guanidino in the m or p position to
C(R2,R3) and

45 p: is l,é-or 3.



A l. and Al qusou%??%e nitrile functionality converted accord- ing to

A 1l11.1-3 into the am dino or hydroxyam dino group. 30 [err] -The procedure

for assenbling these substances is eV|ngt from PCT Application WO

94/08941. In accordance with the nethod®?initially 35 the building block

W N( R1) - CR2( (BbeCabkreyigt-iaud) nsegd N m4dew1@ta°§uan@bme gxemptes \aver oup

and nust be ctHendgdbawing niedhingssyn- thesized as follows: An N-terminally

prot ect ed anino acid [err] 40 [err] (R4 nust be a protective group

_ -ort hogonal t gy is initialdyigpiyerted into the cyanohydrin [err] (with U
[err]. equently, t he nltr.lTe functionality is converted into a car-

45 boxI gro ;mhhlch is then 8??3‘??|ed under suitable conditions (see '

A V.), the N@OF R nF SR8ERT 1% PagRrolafiinebenzyly o| i i nated, and the

resul ting am&®&® i s coupl ed =t 8spaetimigeddng bl ock A-B-CO- OH. a. To
- form productsaas th [err] {Azetiﬁnqs#:enytboz@lic acid [err], the group
- X20 is introdgeed by transesiepntyid:SarBbayDd. - To form products:
with X20 m3qrgJio acid, Ctes gk ‘a_hester hydyol ysi s and subsequent
. amno-acid c ing 10 1 ebcar ied out. c. To form
products wtﬁa{)zerr] phenyl 8?? °’f¥fl§§ °P tial hydroly- sis of the
Ctermnal eS8 is fol | owdd pol dedppine 5 into the Winreb
ami de and suhsquent react iFofyeiehexyiglyaéeophi |l es corresponding to X20.
DCC = Dicyclohexylcarbodiimide
15 Dch = Dicyclohexylalanine
DCM = Dichloromethane
DIPEA = Diisopropylethylamine
DMF = Dimethylformamide
Dpa = Diphenylalanine
20 Dpg = Dlphenylglyc1ne
EDC =

N'-(3-D1methylam1nopropy1)-N-ethylcarbodllmlde

Glu = Glutamic acid
Gly = Glycine '
pHamb : = para-hydroxyamidinobenzyl; (Bam = hydroxy-
25 amidono [sic]) '
HOBT = Hydroxybenzotriazole
HoSu = Hydroxysuccinimide
Hyp = Hydroxyproline
Icc = Isoquinolinecarboxylic acid
30 iPr = Isopropyl '
Leu = Leucine
Man = Mandelic acid
(Me)Val = N-Methylvaline
Msu = Methionine sulfone
35 (a or f)Nal = (a- or P-)naphthylalanine
NBS = N-Bromosuccinimide
Ngl = Naphthylglycine
Ph = Phenyl
Phe = Phenylalanine
40 Phg = Phenylglycine
2-Phi = 2-perhydroindole carboxylic acid
Pic = Pipecolic acid (piperidine-2-carboxylic acid)
pico . = picolyl

45



The resul ti ng 5&44&9&6 bl ock [err] is oxidized under Swern conditions to

the keto amde. Finally, 20 protective groups which are still present are
el i m nated under standard conditions. C Preparation of
precursors 25 C 1. Prepar at i on,%f Boc- (D) PheOSu 1 eq of
Boc- (D) Phe-OH was stirred with 05 -eq of hydr@xysucejni- mde and 1.05 eq
of di cycl ohexyl carbodiimde in cq&&ngggﬁéfé(z. n1iEEFI) at RT overni ght.
The suspension was then filtered 33pagg:sthe filt e s concentrated in a
rotary evaporator. The residue gonprised the prjpdudt |n virtually
guantitative yield. C. 2. reparation of , L) Dpa- OH 35
Boc-(D,L)Dﬁ%-CH was prepared by the nmethod of Kakkar et al. (L. Cheng, C
A. Goodwin, M F. Schully, V. V. Kakkar J. Med. Chem 35 (1992) 3364). C. 3.
Preparation @fip{err] 40 [errpiperidigiyl-methnl,drogenated in 12 m of [err]
. together with catal ytic anounts 5% [err] ung Filtration and
renoval of the solvent under reduced pressure Pejulted in the product in
quantitati%f yi el d. 45 0050/ 445055 €58mPLe ] |
‘method of R T. Shuman et al. (R4 ®iP3human et
314). 5 C. 5. Preparatio f Cbz- (D) PhePr
Cbz- (D) PheOH, 11.54 g of hydroxysucci nim de, }

Med. Chem 36 (1993)
i. 30 g of

A
15 Pro . = proline
pym pyrimidyl-methyl
for example ; |
5-pym: TN
20 N =N
PyBrop = Bromo-tris-pyrrolidino-phosphonium

hexafluorophosphate

25 Pyr = 3,4-Pyrroline-2-carboxylic acid
RT = room temperature
Tal = Thienylalanine
TBAB - = Tetrabutylammonium bromide
tBu = tertiary butyl

30 TEA = Triethylamine

TEAC1 = Tetraethylammonium chloride
TFA = Trifluoroacetic acid
Tgl = Thienylglycine
Tia = Thiazolidine-4-carboxylic acid
35 Tic = Tetrahydroisoquinolinecarboxylic acid
Tol = Tolyl
Trp = Tryptophan
vVal = Valine
2 = Benzyloxycarbonyl (=Cbz)
40 '
Examples:

A, . General methods

45 A.I. - ' Removal and introduction of protective groups



20.68 g of di XQRPLEEISP carbodiimide and 300 m of 10

di met hoxyet hane were 'stirred at- room tenperature over- night. The
suspension was filtered, the filtrate was concentrated, and the residue was
di ssolved in 200 M of acetonitrile. Th@spr eci pitated di cycl ohexyl urea was
filtered of f ,Adh«.t he fi|Ryotegtime gxawpsneretekiningted oy tthe methods dere
succi ni m de ester (white sdibdji beGiossdandi Meikhhpfet [BS 1dross(. 31 Meidn-
proline, 12.63 g of [err]nofesdihe Odept3ldeh; alikh1323s)! sphtlsiBt hBxyEdfpne
were stirred at room t enpgr. tegr.evgi/.erﬂl ﬂgEdérﬁi’col 58N éwé%rk 1981). gas).
unde

Subsequent |y the di net hoxyet hane was renove r réduced pressure and the
remai ni ng aﬁueous solution was was extracted with_nethylene chloride. The
conbi ned me- 2tidkene chl dRz@rekesiutsies IREHRS Rk &4 imirdtad eithes Py hydro-

brine, dried with [err] cgwhodyapsrunder sgtendaxd gonfétidng wiri wéthBHEF By the
remained. iii.39.7 g of Ghhod) Bestirivad iflstelraytof Jtyds wopnyecImmdbolid
(210 6?h9 of dicycl ohexy![ Pai‘lﬁ&@d | P%Qﬁ@@nﬂﬁ@s{.ﬁ",0f2n30editj,onﬁ-t Pi_?ﬁce Chq[mi(-j-
I e oxye ane were Sstir erature over- nig . e nex ay,
i A Gohpp P (igei?

di cycl ohexylurea was filtere | Itrate was concentrated, and the
resi due was taken up in 300 ml of acetonitrile. Further precipitated

di cycl ohexyl iARekrSras fi | th &deoPFotegted pelecyle goptasas PRly Boc protec-
concentrated. under reducetiver groups. theselare «flimipabedimitps HEL/ dioKade or
ester remai ned. Preparatingl/aletBplens @hdoktde Wre CFhedCH/ MmetHgléna -cHliorddedO
Were the ggino acids H AnfddraBfaid®drd conlieidis N8ke PAotlNsky!, 'RYare Bddan-

ne. e . _ hEW « O I,
Vorbre 2 100 nart 1 pager A i e o Yeittae Sela S

A.II. General methods for'hydrolyzing ester groups

20 '

A.I1.a. 1 mmol of the ester is introduced into THF (4 ml/
mmol) at 0°C. Then 1.2 eq. of LiOH (1 M solution) are
added and the mixture is stirred at RT overnight.
Aqueous workup results in the corresponding acid.:

25 :

A.II.b. 1 mmol of the ester is introduced into MeOB (4 ml/
mmol) at 0°C. Then 1.2 eq. of LiOH (1 M solution) are
added and the mixture is stirred at RT overnight.
Aqueous workup results in the corresponding acid.

30

A.II.c. 1 mmol of the ester is stirred in 2 ml of 2 N HCl at

" RT overnight. The product is subjected to aqueous
workup. :

35 A.III. ‘General method for amidation

A.IXI.1. The amidines, N-hydroxyamidines and N-aminoamidines
are prepared from nitriles by a method derived from
Vieweg et al. (H. Vieweg et al. Pharmazie 39 (1984)
40 226) as follows:

1l eq of the nitrile is dissolved in pyridine/triethylamine (10/1;
about .20-30 ml/g of substance). The solution is then saturated
with H;S gas and left to stand in a closed vessel at RT overnight.
45 The mixture is subsequently stirred into ice~water containing hy-
drochloric acid, and the resulting precipitate is filtered off
with suction, washed with a large amount of water and then dried.



39 Precursors Froééﬁgr?tsly used for the al anine derivatives were ethyl

benzophenoni m noacet ate, diethyl acetam donal onate '‘and et hyl iso- :
nitrilacetate. 5 The follow ng may be nentioned by way of exanples 1 eq of
di phenyl gl ycinimine, 3 eq of [err] and 4%e appropriate benzyl bronide (or
thloride or Tbeiskbstancecds odbigsalvedwin cadedioned(avaitni2§hed miteofcevbtng,
the m xture waanée)l ofedd (Ml I @fl8ubstindii)e ivoaddea @hdl thé esblubienr £8i due
was Sti rrtefl h8£dNedideanal bheidiyt!, e@xag@-ni&h ﬂetﬁiéﬁﬁ.d‘ﬂté B i¥iad de is
ubsequen Qu
basic with N?é?% x? %@?%ﬁﬁgﬁ% ace ‘? se%gé Egﬁﬁ%ﬁég%dorgam C
extracts ﬁ ?F] 1. (ond é§§porated The residue, the 15
appropri ate phenyl al ani ne derivative, was provided with an N-term nal '
protective gRbepsily disednbigdumed éDtQ:bEl)S-uMé@H tabont GArullieraf subrs. C. 7
Preparation etaBee)pafiect addifipni of amidniain sestale \(Aydposy IHmidinGam
deri V?t l ?/es ¥etEat¥ RAhloridy :.%X&BBheto ?sty%zthéBQzé rl@JHyEEBi( amixh:gs, Slrad ‘
isonitri e A r
MR Kul a haaeEe @E;@?g%@e“éf%f L de g ?Jﬁ ? ﬁ;% e *@EeSl Zed
in a simlargﬂvﬁ { HF ‘é#eatﬁ?r ﬂ'ff?’ ?1
1993, 34, 958541 %%Pd and then paxd:of3ths)s snmwnwﬁ heRd! es‘yca met hod
simlar to tpzessyrel, ¥nd tmmg.denoa[su(n hydropdide ds precipidagednbm
1990, 55, 27a@jdirde¢tetdernghdl iifidtensed pipHamied sictionigThe oemife product
1, 2-di hydngnaphihed gueitied- sy edagpepht hal ene was

A.IIT.2 Alternatively, the amidation is also carried out by a
Pinner reaction (D. Neilson in Patai "The Chemistry
of Amidines and Imidates” 385-489, John Wiley & Sons,

20 New York, 1975; R. Roger, D. Neilson Chem. Rev. 61
(1961) 179; also see Example 2) :

A.III.3 Another possibility for the amidation. comprises con-
, version of a nitrile group into a hydroxyamidine
25 group with hydroxylamine hydrochloride and subsequent
hydrogenation with H;/Raney nickel (or H3/Pd-C) to
give the amidine.

10 mmol of the nitrile derivative are dissolved in 100 ml of MeOH
30 and, after addition of 3 eq of hydroxylamine hydrochloride and
4.5 eq of TEA, stirred at room temperature until conversion is
complete. The reaction mixture is subsequently concentrated and
taken up in DCM. The organic phase is washed with water (pH 5-6),
] dried with Naz;S04 and concentrated.
35 ' .
The residue is dissolved in 100 ml of 5 % strength methanolic
: HOAc and, after addition of Raney nickel (alternatively also Pd/C
10 %), hydrogenated under a hydrogen atmosphere. After conversion
of the precursor is complete, the catalyst is filtered off, and
40 the filtrate is concentrated. The product is purified as required
either by column chromatography on silica gel or reversed phase
HPLC.

A.1V. General method for the guanidation of amines
45 '

A.IV,I; . Preparation of.free guanidino compoﬁnds



j r;i*'tially con\‘/)grstoe/é4v?/i6t6h HBr into 1-tetralyl bromde (in a simlar way to

J. Med. Chem 1994, 37, 1586). The broni de was then reacted wth diethyl

acet am domal onate and cl eaved by hydrolysis, and the resulting a-amno 40

acid was converted under standard condit#bns into the Boc-protected form

.C.8 Pr &pee aguanidimoBoompaundsa anet synthegizedistprting from the eorremas

prepared by hggbadingtaninesf ag grecuzrsdr shp heumethoditafbMitlenretofali.nerBoc

protective gr gdBhefXd¥eralR0RALBI INit11eE, f oI, BiQQﬁforﬂ%@nt‘ﬁ@_sié’n#im)z 9,

a-substitut edamap aflfls13he AN BHGREE SncbrdhBaRby IHALLL gy | (1yBghe! Oes,

and the a-al k%lg oh ‘of "a~anfno acids 5 €9 reparation o

hydroxyacetﬁ:a&' “derivatives Hydroxyacetic acid derivatives were prepared

either by a nethod simlar to that of S. Bajusz (WDX3/18060) or starting

from correspoddiigl net hyl laeetef &2603 jangt lveg df) amine are disggpplved in

a- hydroxyl ati on using Daviie'ml esfjeatef F. A ddpoif Samindimiviosbthdsesml fonic

J. ?AZBEAL! mer s JI-- )OLQ- Chemt ﬂlgﬁ&dis‘l%eﬁzﬂd&ed Qnégortizgjs while sti..j;eing. vigor-

p- (2- Ami nogty enzoni tr : ; ; S NekP_

445796 C. 151t°h p- (yangﬁ{el%]iyl %ﬁen’é‘f’;t‘."ie%las. 5?@?1%001:%% o? Qg%‘;/aen%é‘gnfg

bromide (1.02 nol), 700 nibfdofhe Eilcered splid 48 thy,guandingsqi m azi de

(3.07 nol), 32.9 g of . TBAB and 700 ml of water were stirred at room

t enpera- ture2e¥¥shilght, Efvimelan amountsiafe anhaning wadapédaminpimine-

t ol uene phase was washed mgthanesullfondt cacidlacevstirred in absolute MeOH

15 _ (1 ml/mmol) at room temperature until a clear solu-

tion is formed. The solvent is then removed under re-
duced pressure, and the crude product is purified by

RP-HPLC.
20 A.IV.2. Preparation of aikoxycarbonylguanidines.

The reactions to give alkoxycarbonylguanidines are carried out by
the following literature methods:

25 1. R. J. Bergeron, J. S. McManis J. Org. Chem. 52 (1987)
1700 _ -

2. R. Dubey, S. Abuzar, S. Sharma, R.K. Chatterjee J. Med.
Chem. 28 (1985) 1748

30
3. S. Shawkat, S. Sharma Synthesis (1992) 664
4. A. S. Vendrini, P. Lucietto, G. Fossati, C. Giordani
) Tetrahedron Lett. 33 (1992) 6541
35 : i ' _
5. 2. P. Tian, P. Edwards, R. W. Roeske Int. J. Pept. Prot.
Res. 40 (1192) [sic) 119 '
JA. V. General esterification methods
40 . ' .. .
A.V.1. 1 eq of the carboxylic acid is stirred together with

1.1 eq of N’'~(3-dimethylaminopropyl)-N~ethylcarbo-
diimide hydrochloride, 2 eq of alcohol and catalytic
amounts of dimethylaminopyridine in methylene chlo-
45 ride at room temperature overnight. The solution is °
then diluted with methylene chloride, extracted with



une of sol ve£°m4$%%ced to 1/5 under reduced pres- 25 sure.

.C.11. b. 267.6 g of triphenyl phosphine (1.02 nol) were introduced into
500 mM of tetrahydrofuran at [err]. The azide, dissolved in 165 m of
t et rahydr of uran, was 30 " sl owR$ added dropwise to this sol ution

-(evol ution of nitrogen). 20% waHSOL saddtiown dviedcang|aaneenratediungeryseer
(1.53 nol) were slowly adfiréd phéeddi®.reaction mxture was stirred at room
tenperature for 48 h. The solution was then concentrated in a rotary

evaporator, 35 nd _th i en ' ; 1
1). The precilbﬂ‘&t'ed sol ild%\ﬂagkf??% ?rgugﬂ\ﬁgvit %sggtfu‘)%)inﬂdc%%ﬁgﬁé:%-ﬁ te
was washed ®ith tol uene RAPFLIERS %H‘%ﬂéﬁ%ﬁ@’f&&ﬁ f“ﬁean}g?ingg %gsp'ct(?r%pufg ely
renoved. The acidi ¢ aquedi:fonas cagisk iphehlexpissme 4oF cEoiyerned - WP EFPEOB
-40 ' (solid), themsienipstcimpdesel {TLGvabetk) i cthed solptiomdig he
filtrate was extracted wijdshddewhh seitheated NaHOOL-soThtson dndsntired in

di ethyl ether and dried t&g_%tdhgﬁ Véddboraeeg! hereal extracts. .The ether
vol une was_jhen reduced and the Ic!lydro'chl oride was precipitated by pass- 45

ing in gasdBus HO. The salt was filtered off washed 0050/ 44966 41 with
di ethyl etherBand dried i$eRerAl(E¥pthebif FRERYSA+®Sder high vacuunm). Yiel d:

137.6 g C. 11.c. The preparation of p-cyanobenzyl am ne was al so prepared

5 | The) a@thppurds scdr den preparesbdnzgeveradnwdi#syi a t he pht hal i m de

wi th subsequent cleavage by hydrazine hy- drate. Synthesis via the

urotropini ygrsaltyis &ikqWn3erséh lappropriate protected A derivatives W-A-OH
it is possible to couple on successively, by known meth-
ods, the building blocks H-B-COOW’ (W’'=alkyl) and
H-N(R1)-C(R2R3)- (CH2)m—-D—-(NH)n—-C(NH)NHR4 which are each
in suitably protected form (see Scheme I). The protective

20 groups on the reaction centers for the subsequent cou-

pling are eliminated between the individual coupling
steps as customary in peptide chemistry. All the building
blocks can either be bought or synthesized by methods
disclosed in the literature or similar thereto.

25
2. The syntheses can also take place in the reverse sequence
by coupling B-N(R1)~C(R2R3)-(CH2)m-D-(NH)n—-C(NH)NHR4 (R4
is a suitable protective group) to suitably protected '
W-B-COOH derivatives and subsequently A derivatives
30 W-A-OH (see Scheme II).

3. . The guanidine, amidine, N-hydroxyamidine and N-amino-
amidine functionalities are either introduced in pro-
tected form (protonated or provided with suitable protec-

35 tive groups) with the building block H-N(R1)-C(R2R3)-
(CH2)m-D~(NH)n-C(NH)NHR4 into the preparation of the ac-
tive substances and subsequently deprotected, or else
prepared after the coupling of the building blocks at the
stage of W-A-B-CO-N(R1)-C(R2R3)—(CH2)m-D-NH2 by guanyla-

40 tion [sic] or of W-A-B-CO-N{R1)-C(R2R3)-(CH2)m-D-CN by

. amidation, N-hydroxyamidation or N-aminamidation.

45



10- - 0050/849¢6 \alter et al., Ann. 1962, 660, 60). C. 12.

m Cyanobenzyl am ne: Prepared as indicated in the titerature (Pharmazie 15

1978, 33, 15) C. 13. (D, L)-1-(4-Cyanophenyl)-et hyl am ne: C. 13. a.

N- ( p- Cyanobenzyl ) benzophenone i m ne 20 29 270 g (2.0 mol) of

anhydrous [err] were added to a solution of 150 g (0.8 nol) of 97 % pure

- ‘benzophenone inmine and 144.8 g (0.74 nol) of p-cyanobenzyl bronide in 450
m of acetonitrile, and the rii?gt)g_r_@ﬂms stirred at roomtenperature for 6

- h. After the inorganic salts 25 had been filtered off with

suction, the solvent was substan{ial | y* BBofRO%y distillation, 300 m of

wat er were Bdded to the residue,YWand the nmixture was ex- tracted several

times with ethyl acetate. The organi c phase was washed 2x with water, dried

over Na2SO4 and 30 (W) ApBrCAEW 't 0 dryness. Digestion with ether

resulted in 180 g of white crystdls, nelting point [err]. C 13.Db

1- (4- Cyanopyhenyl ) et hyl am ne 20;; g (0.07 nol) of

N-(p-cyano?(énzyl ) benzophenone inf- 35 ne were added dropwi se to

a solution™®f lithiumdii SO-. (W-9RVBagdLtm prepared from8.15 g (0.08 nol)

of diiso- propylamne and 48.3 (0.08 nol) of 15 % strength solution of

butyl lithiumin hexane, in 100 of BabE=N(R:) rQRB? bf (FHnzR-E 70 C and the

m xture was stirred 40 for 15 m nutes. Then 9.94 g (0.07 nol) of

met hyl iodi de were added dropw se,. and_i he ergture of, the reac- tion
m xt ure vva? allowed to ri séwrbAT%'&‘ﬁ'P‘éﬁ%)e'ﬂ%g%.'&h ~P38di ti on of 100 n
of water, ﬁe m xture was ex- trgcted several tinmes with ether, the ether
phase was 45 washed wiyth 5 % strength citric acid solution, 5 %
strength NaHCG3 sol ution and watdqr and dried over [err], and the ether was
distilled off. The residue A-B-CO-N(R!)~C(R2R?)~CH; ) y~D~- (NH) ,~C (NH) NH;

20 '

Scheme Il
" W-B-CO-OH |
25 ' ¢ + H-N(R!)-C(R2R3)-(CH;)p~D-E

W-B-CO-N(R1)-C(R2R3)~(CH2)n-D-E

H-B-CO-N(R1)~C(R2R3)-(CH2 )n~D-E
¢ + (W-)A-OH

35

(W=-)A-B-CO-N(R?)-C(R2R3) = (CH2 ) n~D-E
40 A-B-CO-N(R!)~C(R2R3)~CH3 ) n~D- (NH) n~C (NH) NH;

W is one of the conventional N-terminal protective groups (pre-
ferably Boc or Cbz) or a hydroxyl protective group and W’ is
methyl, ethyl, tert-butyl or benzyl.

45



42 -was di ssolP988/#42680 i of tetrahydrofuran, 100 ml of 1IN HCO were added,
and the m xture was stirred at room tenperature overnight. The
tetrahydrofuran was dis- tilled out of the reaction mxture under reduced
pres- 5 sure, the remaining #8idic phase was extracted severa
times with eghés +CN razrm-\wﬂoﬁr&(mnnapheﬂme R& Ui @- pyatectivet groupi dfax

phase was nmaggnehésdziiry Wubhiainsoya=L¢| r8 <@l dls6rbeVhiNgere st iNHZ.i N i ce,
and the oin ase mas extracted with nethylene chloride. The extract was 10

oy | b b MR [ D R o T

Were use hout

_ purlflcatl ‘n the next stage. 15 C 14. "

4- Am noret hyl - 3- met hoxybenzonitrile: C 14.a.
3-Nitro-4-neth;ébétuxaﬂﬂnmibepéﬁubg;heﬁisﬁrmnl) of p-tolunitrile were added
over the course of 90 min to 1 1 of fuming nitric acid at -10 C 20

1 h after the additi@n, gthgs m tuégem&our@ﬂe'ﬁalaeé lagfy sq%/FB the-

wher eupon sol i preg! pI g Hl S JdenQXf £ A%aﬁlgﬁ]i ﬁEw d&gﬁct

~and washed W t h wat er uﬁtlfg* was neutral.”The

was 363 g (88 %. [erPf?[err] in ppm). 8.3 (d, 25 7 8 (dd,
1H); 7.5 (dd, 1H); 2.7 (s, 3H) C 14.b. 3-Anino-4-nethy|benzonitriIe: 120
g of 3-nitro-4-nm2t.hyEhe@zoss .t . ¥eienhofersfcbePeptides; IAnHlyE{LiS, Synthe-

hydrogenated in the gigseBicicyy”? Us6D ed. Vol. 2, MfadBfil& Brdss)) Neiwt Yol 1
of hydrogejy at RT. Afjbgp re- noval of the catalyst on Celite, the solvent
was stripped off to result in 95 g of pure product (97 %.

3. E. Gross, J. Meienhofer ” The Peptides; Analysis, Synthe-
sis, Biology”; 1st. ed. Vol. 3, Academic Press, New York
1981 ' '
20
4. M. Deffner, E. Jaeger, P. Stelzel, P. Thamm, G. Wenden-
berg, E. Wiinsch in Houben-Weyl “Methoden der [lacuna]
Chemie”, 4th edition, Vol. Xv/1, Editor E. Wiinsch, Georg
Thieme Verlag Stuttgart, 1974
25 _
5. M. Deffner, E. Jaeger, P. Stelzel, P. Thamm, G. Wenden-
berg, E. Winsch in Houben-Weyl “Methoden der [lacuna]
Chemie”, 4th edition, Vol. XV/2, Editor E. Wiinsch, Georg
Thieme Verlag Stuttgart, 1974
30 :
6. Bodansky, M. & Bodansky, A. ”"The Practice of Peptide Syn-
thesis”, Springer-Verlag, 1984

B.I. Linkage of building blocks (W-)A-OH and H-B-CO-N(R1)-
35 C(R2R3)~-(CH2)m-D—(NH)nC(NH)NHR4 or H~B-
CO-N(R1)-C(R2R3)-CH2)m-D-CN according to the general
formula (I) (Rl, R2, R3 = H, alkyl) and scheme II

The hydrochlorlde HC1lxH-B~-CO-

40 N(R1)~C{R2R3)—-(CH2 )m-D~{NH) n-C (NH) NHR4 or HClxH-B-CO-
N(R1)~C(R2R3)-(CH2)m-D~CN is initially prepared under
standard peptide coupling conditions (see Bodansky, M.
& Bodansky, A. "The Practice of Peptlde Synthesis”,
Springer-~Verlag, 1984) from W-B-CO-OH (W = a protective

45 ' group, preferably Boc or Cbz) and the amine
H-N(R1)~C(R2R3)~(CH2)m-D- (NH)n-C(NH)NER4 or
N-N{(R1)~-C(R2R3)~(CH2 )m-D-CN w1th subsequent ellmlnatlon



[err] (DVBO ®950(&#966 i n ppm: 7.1 (dd, 1H); 6.90 (d, 1H); 6.85 (dd, 1H);
5.35 (s, 2H, NH2); 2.15 (s, 3H). 35 C.14.c. . |
3- Hydr oxy- 4- net hyl benzonitrile: A solution of 49.2 g (0.72 nol) of NaNOQ2 in
217l of water was added dropwi se over3%he course of 30 min to 85 g (0.72
-nmol ) of 3-ani no- 4- net hpfbpratedtiviel growpsi0 The hydrochloridelisfthgiy Hon-at
0-5 C. The mixture was vadhs8auY theSbubsthoes [éEdriesponding td ke dénerh-

and then at- the boili nglpgggﬁm_{ ak Ro1fdyer the solution had cooled it -
was possible to extract the product wth ethyl acetate and therefromin the

formof the phenolate with ice- 45 ., cold 5N NaOH T aqu
phase was théhIadidifi ed ¥rd-PR 3 REOLRCERA I-Té?’:maﬁag‘il hEFPrE5828 g% é’&?%gct ed
with ethyl acetate. 41 ggeasrsd fsrmuda)phenol were obt ai ned. 0050/ 44966
43 [err] (DVBO-d6; [err] in ppn): 10.3 (s, OH); 7.25 (dd, 1H); 7.15 (d,
1H); 7.1 (dd, 1H); 2.20 (Seq3bt &£ prbtécted amiMot hoxy -w-aveEhghdenzomg pitl e:
" 30 m of DVE were adde e ol o et
- 0
and 30 m {)?' DMF and sti% ES“{‘}M\%&& Pgrﬁdﬁ%@‘%&%zﬁﬂ%ﬁ.gga%#\%s olise& ed.
Then 10.6 m (0. 17 mol) JCEAMRTRTCY JGPUESRRRNAIRGEY the,genppal formila Iy
wise, and the mxture wasret reactedibyRFtardard peptide cAupling Pekhqdsyted
into ice-water, and the pyisduthe vdesizetlr prodibtai T F:= Gt,hsheenitrilecet at e.
After the sol- vent was SiuncpRefality ibheowverdied: abe@rding @ol X.ITI.1-3
crystallizgg 14.8 g (89 %ne@f thdCalidddBCor W oRPamidino group. The protec-
tive groups which are present are then eliminated by
standard methods.

B.I.b. A-OH = N-acyl-AA (AA are the amino acids mentioned
20 under A in the general formula I,
" acyl = HOOC-Cj-g—alkylcarbonyl, Cj-i12—alkylcarbonyl,
phenyl-C;-4—~alkylcarbonyl, a— or B-naphthyl-C;-4—al-
kylcarbonyl)

25 B.I.b.l. Initially, a protected amino acid W-A-OH is coupled
as described under B.I.a. to the hydrochloride de-
scribed therein (R4 must be a conventional protective
group). The N-terminal protective group on the amino
acid is then removed (it must be possible to elimi-

30 nate the protective group orthogonal to R4) and the
latter is reacted with carboxylic acids acylOH (cor-
responding to the general formula) under standard
peptide coupling conditions to give the desired prod-
uct. To liberate the amidino, N-aminoamidino, N-hy-

35 droxyamidino or guanidino group, the latter is (if
desired) eliminated under standard conditions (see
A.I.). If E = CN, the nitrile functionality is con-
verted according to A.III.1-3 into the amidino or hy-
droxyamidino group.

40 . '

B.I.b.2. Initially, the N-terminal amino acid H-A-OCH3 is
reacted at the N-terminus with a carboxylic acid
acylOH (corresponding to the general formula I) under
standard peptide coupling conditions to give the

45 N-acylated amino acid ester and then the ester group
is hydrolyzed. The acylated amino acid is then '
coupled as described under B.I.b.l with the hydro-



15" 005Q( %S 11 NWVR [err]: 7.2 (m 2H): 7.02 (s, 1H): 3.85 (s,
3H); 2.25 (s, 3H) C 14.e. 4- Brononet hyl - 3- met hoxybenzonitrile: 14.7 g
(0.1 nol) of 3-methoxy-4-nethylbenzonitrile were 20 di ssolved in
210 ml of 1,2-dichloroethane, brominatein portions with 19.1 g (0.11 nol )
with NBS over the cour sechblotlide | BelkBeBisence of catal ytic amounts of

Al BN at 82 C and, after N(R1pe{iR2R3)-(CE2 }aRUR RE EnC (NH)NERY ot HOlxmH}-Bf:O0- a
further 30 min. After adﬁl(iuprc@a‘znaf-cnz)m-o-cn uﬁuéler;ttaaear@rcﬁsﬂd@.»t&aﬁsd

d d
cont &l ned fsrﬁ’?isrﬁ?"tvﬁe corée 53 UG llvé"”‘?uﬁ&“ amg f‘%}%m%“é%an

amount s of “precursor. g9 "Ejd" 1'50
(d, 1H); 7.40 (dd, 1H) 116'8 RPuUP - Fma 1y. B?rqm@cge"t—‘sgr%m)s er$4e }imi~
4- Pht hal i m donet hyl - 3- nenhb%ybenzonltrlle 24.4 g (108 nol) of

4- br ononet hyl - 3- net hoxybenzoni - trile, dissolved in 125 n of DW, and 20. 0

g of potas- &31.c a-68 Wb Ret LAR Omwai-e $iid landdodbc s fdérschéd and
then at [ gy ] for 1 h. Thg,n Xt %ﬁ r(}_\ HF f/vaggg 1V\bqfegzo%g_g
product precipitated as s f gﬁ—gjﬁé.i ‘ii e gig i hed.
[err] C 14.g 4Amnoﬁg B%hﬂ???ct 1162 BN Py (73%mol ) of
4- pht hal i mi donet hyl - AR A0C 11 *Y%?Qﬁ ssolved in 290 M of THF were
added to 45 10 6 n1 of hydrazine hydride and stirred at RT for
20 h. Then 18densymwihetlicHebuver (@syatHetic nutest) alkl asaskinbBlade Sofh thiehal-
sol vent vag &oiRt&d HuildihgPPEsEIOALor (0¥ a-BLEOLES) HHehWBEbiedRMmtUROLD
MIBE, extractedny'df +h building block E-B-CO-N(R1)-C(R2R3)-(CH2)m-
D-(NH)nC(NH)NHR4 (or H~N(R1)-C(R2R3)~-(CH2)m-D-(NH)nC(NH)NHR4) or
H-B~-CO-N(R1)-C(R2R3)-(CH2)m~D-CN (or H-N(R1l)-C(R2R3)-(CH2)m-
D-CN). An alternative route (syhthetic route 2) is to synthesize
20 the building block H~AA-B-CO-N(R1)—C(R2R3)—(CH2)m-D-—(NH)nC-
(NH)NHR4 or H-~AA-B-CO-N (R1)-C(R2R3)-CH2)m-D~CN with subsequent
N—-terminal alkylation. Suitable protection for an amidino or gua-
nidino group which is present is necessary.
. If E = CN, the nitrile functionality is converted according to
25 A.III.1-3 into the amidino or hydroxyamidino group. '

Synthetic route 2:

B.I.c.l 1 mmol of H-AA-B-CO-N(R1l)-C(R2R3)~(CH2)m-D-
30 (NH)nC(NH)NBR4'or H-AA-B-CO-N(R1)-C(R2R3)-(CH2 )m-D~-CN
are dissolved in MeOH (10 ml). After addition of TEACl
(1 mmol), NaBH3CN (0.7 mmol) and RCHO (1.05 mmol), the
mixture is stirred overnight. The solvent is removed
. under reduced pressure, and the residue is taken up in
35 ethyl acetate. The organic phase is washed with water
' (2 x) and saturated brine (1 x) and dried with Na;S0;.
The crude product after removal of the solvent is puri-
fied by RP—HPLC.
If E = CN, the nitrile functionality is converted ac-
40 cording to A.III.1-3 into the amidino or hydroxyamidino
group.

B.I.c.2 1 mmol of H-AA-B-CO~N{R1)-C(R2R3)~(CH2)m-
: D~-(NH)nC(NH)NHR4 or H~-AA-B-CO(Rl)-C(R2R3)-(CH2)m-D-CN
45 ' are introduced together with K,CO3 (2.5 eq) into aceto-
nitrile. After addition of the alkylating reagent, the
mixture is stirred at 60°C until conversion of the pre-



Hél, adj usteao?%/tﬁ-?sg- 10 with 2N NaOH and extracted with DCM 8.0 g (68 %

Pt [sic] product were obtained. [err] ; [err] in ppm: 7.55 (dd, 1H); 7.40
(dd, 5 1H); 7.37 (d, 1H); 3.85 (s, 3H),; 3.70 (s, 2H); 2.5-1.6
[err]. C 15 4- Ami noret hyl - 3-i soprbboxybenzonitrile: 10 C. 15. a.

3-i - Propoxy- 4- net hyl - bewesoy tisi templite.g CoblBad)amdo rqudcus: woyrkbpnavei foli- e
(52.6 nmol) were deprolowed & puibf foationDbf [ e proudbtby mRPLAPLOL of DM,
and- 7.4 nl of 2-brondpgenane cifr enddfitdide F@iddionAliey £ dOnlerté® ac-
tenperature was rai Sedc&P?in%r A i‘“f’n“_i- into the aibifd Q%}‘Q@ﬁrfi%ﬂ&*i&ﬁ%

for 5 h. The reaction ure was poure 0 water, and

extracted With ether. FF®%Byr oduct vvas purified by colum chroma- t ogr aphy
on silica gel (nobile phase: dichloronme- thane/ 10 % heptane). 6.3 g (68 %
wer e obt ai neSyntidttic 20ute 1:- ing point 60-61 C. C. 15.bh.

4- Br ononet hyl - 3-i - propoxybenzonitrile: 6.1 g of

il :3 N p; gpfxy éngemwﬂaeaaoaﬁﬁdﬂn‘a b33ck AUGH XAV‘ere-élr m_ﬂﬂs eﬂs &Bﬁ@@

quantltatlvex ?1 % %3 asakﬁ ier (G'Tﬂg § 2% arolrran}[)?tc
H: 4.85 (1HP %fo 41883 Izi% "58 169 ?r]
4- Ani nonet hymetbed p‘r%ﬁ‘éﬁ?%e‘?&&hlﬁr %E‘e’( Fo@ﬂF’Eﬁ‘Q-de) 8. 8 g of the brom' de
(1) (33.4 mol) were dissolved in 100 mM of MeCH and, at [err], slowy
added dropwi Bexi®.3L50 pis5 adg mmm-omguaﬁtmg:bofmeml seifrens 35
stripped q&f, and the e&w&n&tx Waeh { Rl o¥Palky1dtangOreage! AaRc2 y¥gsded
w th IN sodium hydroxi gg, 5ol EQ&&&Q&%%P&&I&%B&/M@JF%@ gb* &Gy th
ethereal HO. 2.6 ¢
4 days. The mixture is subjected to aqueous workup and
the product is purified by chromatography. The N-—alky-
lamino group is proteéted with a suitable protective
20 group and the ester functionality is then hydrolyzed
and the product is reacted as in B.I.a.

B.I.c.4. The N-alkyl-AA-OCH3 or N-alkyl-AA-B—COOCH3 building
' block can also be prepared by reduction amination from
25 H-AA-OCH3; or H-AA-B-COOCH3; and aldehyde.

B.I.d. A-~OH = N-subst. aminocarbonyl-AA (AA are the amino
acids described under A in the general formula; subst.
aminocarbonyl = Cj_g~alkylaminocarbonyl, phenyl-Cj;.j-al-

30 kylaminocarbonyl)

1 eq of H-AA-B-CO-N(R1)-C(R2R3)~(CH2)m-D-(NH)nC(NH)NHR4
or H-AA-B-CO-N(R1)-C(R2R3)-(CH2)m-D-CN is reacted with
_ various isocyanates under standard conditions (Arnold
35 : et al. Chem. Rev. 57 (1957) 47) to give the corre-
sponding urea derivatives. i
IfE = 'CN, the nitrile functlonallty is converted ac-
cordlng to A.II1I.1-3 into the amidino or hydroxyamldlno.
_ group.
40 -
B.I.e. A = X15-(CH;)¢-S02 (X15 and f correspond to the variants
~descrihed under A in the general formula I)

1.1 eq of the hydrochloride HClxH-B-CO-

45 N(R1)-C(R2R3)-(CH2)m—D—-(NH)nC(NH)NHR4 or HClxH-
B-CON(R1)-C(R2R3)-(CH2)m-D-CN is reacted together with 1. 5 eq of
diisopropylethylamine, catalytic amounts of dimethylaminopyridine



were obt ai nedoof%/r‘fﬁg,s[‘err] in ppm: 8.6 (3H [err]), 7.65-7.40 40

(3H, aromatic H), 4.80 (1H, CH); 4.00 (2H [err]), 1.4-1.3 (6H [err]) C 16
: 4- Am honet hyl - 3-chl or obenzonitrile: 45 C. 16. a. .

4- Br ononet hyl - 3- chl or obenzoni trile: "3- C%r 0- 4- net hyl benzonitrile was
brom.nated w ahd \NBequrd Al BibsisitutefixsulfionylCclilloride in méthylsmel cBld6. b.

4- Ami nomet hyl r§dshla&&ea§@a¢d§ hWo2kup, the crude %ﬁ&&tglgfpﬁfﬁlmo dgpuer e
reacted as ing rrple (C. 14.1.) W|th potassmmp thalimde. 9.6 g o

pht hal i mdorre I obenzoni tr, bt ai ned an yere cleaved with
hydr azi ne h as E? qf rl fiﬂc a'i.r.ﬁg ?’? Rl gg if"t?r&)% g

obt ai ned by 'III 1-3 -"-nt°e‘k‘ﬁ' zft?l‘F&H"vﬁ”f WYGFBHYB‘PHMQHE“?T om t he aqueous
phase adj usted to pH 9-19 [sic] wi'th sodi um hydroxide solution. [err] _
([err] in ppng.I¥.95-7. GonKddjd ofir bhetancine) ; 3.85 (2H, [err]), 2.1 (broad
signal, 2H f[err]) 15 Eh—ﬁmrmb@aznﬁca(mlzeymln-ﬁm:)ncqn@)mﬂwrPro NH- (4- Am)

-2-phenethyl: 20 10 nmoh_pf f)i%?ﬂﬁﬁé)%n@r)ﬂfﬁlc;ﬁi %g%%ci*}?-s—
course of ﬁgm nutes to @%Sé)g 3tc| og 0 orfcp 8o Boce a 36 rao C]—I@

of N- et hyl nor phol PO-RPP VD -t ergreJ" aue ly,
after stirring for 10 I.a solution of 10 nmml of

The building block A-B-CO-OH is initially synthesized by the
general methods in B.I. The amine H~N(R!)-C(R2R3)-(CHz)m~D-

.15 (NH),C(NH)NHER? is then coupled to the building block A-B~CO-OH as
described below: .

B.II.a. ‘Rl = H, R2, R3 = H, Cp4—alkyl, phenyl, phenyl-CLA—al-
kylene, n = 0 .
20 .

B.II.a.l The building block A-B-CO-OR (protected if necessary)
is reacted under standard peptide coupling conditions
with the amine H-N(R1)-C(R2R3)~(CH2)m-D- (NH)nC (NH)NHR4 -

: (R4 = -CO-Cj-zp—alkyl, -CO-0-Cj~j9-alkyl). After aqueous
25 workup, the crude product is purified by RP—HPLC. Sub-
stances with R4 = H can be obtained by standard de-
protection methods.

B.II.a.2. The building block A-B-COOH (protected if necessary) is

30 reacted under standard peptide coupling conditions with
the amine H-N(R1)-C(R2R3)-(CH2)m-D-CN (R1l, R2, R3, D, m
correspond to the general formula). After aqueous wor-
kup, the crude product is purified by

. RP—HPLC. The resulting nitrile is converted as

35 described under A.III. into the amidine (R4 = H), N—hy-

droxyamidine (R4 = OH) or N—aminocamidine (R4 = NH2).

B.II.b. Rl = H; R2 = H, Cy_4-alkyl, R3 = H, C;_4—alkyl, phenyl,
phenyl-C;_4—alkylene, n = 1 '
40
‘B.II.b.1 The building block A-B-CO-OH (protected if necessary)
is reacted under standard peptide coupling conditions
with the amine B-N(R1)-J(R2R3)-(CH2)m-D-(NH)nC(NH)NHR4
(R4 = -CO-C3i-30—alkyl, —CO-0—-Cy-20~alkyl). After aqueous
45 . workup, the crude product is purified by RP-HPLC. Sub-



25 p- cyanobePI30/4498€ and 11 nmmol of N-nethyl norpholine in 3 m of DVF was
added. After stirring at -15 C for 3 .hours, a TLC check (DCM MeOH, 9/1)
showed no detectable starting conpound. .For isolation, the reaction mxture
was poured into 200 m of 30 water, 'V\he’rseupon an oil separated out and
-solidified after a shostandesewathl RS Hatamrberobdiaingd By |atandardfdewith

suction. The still nDigfoteRtidHemeEifoddi.ssol ved in a m xture of 250 ml  of
et hyl acetate and 50 of ether and washed successively with a 5 %

strength aqu ciftri I d, 4BI e i ns.
Dryi ng over Fiaizj’g‘& f‘r%c'%“&mga“ aﬂf"%ba?%fa@%)@%ggeﬁ# fqﬂegéfiﬁﬁ 1t(i| on
under reduBed pressurereaé?ﬁfdt Hadet FtpndardsPeR 13(’(5%? ﬁﬂ’?lhrf‘% ipRp wi
subsequently filtered the amime Bo¥(RIrmC(RER3 )st@H2)mzBTRE (fWr c}ﬁl BOPFﬁ’t?ﬁ"
ether acetate affordedtivel gronp whidH Gsporthpgalc ttovnbretectiyec gnoers ed
into the am dine hydromcmréi é@s@ypztd‘seni:ﬂrifﬁat aqdeass iworkup), | the

Yel I owi sh crystals wer t "B tddiﬁfli’@d By l@ani’ﬁ@ Q’lﬁ“@eh@ltﬁ@@

(MeH) . 4 46 Ex
'Exarrpl)e 1 as carri 231)8{1? rL& Bé}é é\}ien S BtééQ{Bn

th
case was 1:1 dichlo- rBﬁ%‘P éf‘ tﬁ?‘?" aF§ ﬁ?’?&"&?ﬂ?h’g ori Bég\/\*él O
obtained in the form ogugmididec(R4t2I®E):- nmelting point [err]

(deconposition); FAB-Ms: 408 (MtH+) 10 Exanple 3: Boc-(L)-Phe-Pro- NH pAnb:
The conpoundgwag, &I epagjec= d,atd1xg1f r om Boc- (L) - PheOH and H-Pro-
15 .
These substances are prepared as described under B.II.b. The
coupling reaction takes place with the coupling reagents pivaloyl
chloride, PyBrop (Castro et al. Tetrahedron Lett. 31 (1990) 669;
Castro et al. Tetrahedron Lett. 32 (1991) 1967; E. Frerot et al.
20 Tetrahedron 47. (1990) 259) or BOPCl (M.J.O. Anteunis Int. J.
Pept. Prot. Res. 29 (1987) 574).

B.II.d. R3 = -CO-X20 or -CO-CO-X20 corresponds to the general
formula).
25 -
B.II.d.1 R3 = -CO-X20 (X20 = OH, alkoxy, aryloxy, aralkoxy)

The building block AerCO-N(Rl)-CRZ(COOH)-(CHZ)m—D—(NH)nC(NH)NHR4
or A-B-CO-N(R1)-=C(R2(COOH)-CH2)m-D-CN is synthesized by standard
30 peptide coupling methods (cf. B.II.a.l.). For products with
X20 = alkoxy, aryloxy or aralkoxy, the C—terminal acid is con-
verted into the corresponding esters by standard esterification
methods (see A.VI.). If D still bears the nitrile functionality
this is converted according to AIII1-3 into the amidino or hy-
35 droxyamidino group.

B.II.d.2. R3 = -CO-X20 (X20 = alkyl, aryl, aralkyl, CF3, C2F5)

The building block A-B-CO-N(R1)-CR2(COOH)-(CH2)m-D—(NH)nC(NH)NHR4
40 is prepared as described in B.II.d.l. The COX20 functionality is
subsequently prepared in a Dakin-West reaction under standard
conditions (W. Steglich, G. H&fle Angew. Chem. internat. Ed. 8
(1969) 981; W. Steglich, G. B&fle Chem. Ber. 102 (1-69) 883). For
this reaction, R4 must be an alkoxycarbonyl group (preferably Boc
45 or Cbz). Alternatively to this, A-B-CO-N(R1)~-CR2~-COOH-(CH2 )m-D-CN
may also be used in the Dakin-West reaction. In this case, the



" reaction ﬂ]X

15‘p-cyanobeﬂg§/?64f’ﬁgcfg x HO as in B.l. and subsequent conversion of the
Ritrile into the amdine as in A lll.X. The am di ne hydroi o- di de obtained
in_this way was converted into the am d%éw hydro- acetate on an acetate ion -
_ exchanger (I RA 420). 25 Exanple 4: H- (L9 Phe-Pro-NH pAnb: The conpound was
prepared by aitwiketfupgtienadddyf isnsubaagweatdy seonversed accomdingetal ting
di-hydr ochl or AdEIIS-3cdnter tiesl amitdnéd her Hydebkyamidioet greupy col um
chromat ography on silica gel by adding acetic acid; nelting point [err];

FAB-M5: 394 fs”%é#éra@‘%&ﬁéfﬁn §' hetrod £o2 954 116t IR f’éa&t&%“?j' 23 4

chl or of or re ad over the course of mn to a solution o
(14.2 nnnr? g **D- Phe-Pro-OH and 1.53 g (15.2 nmol ) of

N- et hyl mor pholine in 15 m of DVF at [err], the mixture was then stirred
for 10 min, aCeqref s:stEqWRﬂn}lapsethﬁeGintciP@@-d} ds4spirmms togethexryano-
benzyl am ne «pth 1.23 @qobf Nexteithylamindholsi g 6fi ahhyldraieDMF was added.

After the m xmcf(l@ﬂ-@emcskw)r eéoakeéls&:{dmi;ObStﬁwlgre&eralTﬁ&nﬁﬂQCK)[err]
showed no, tﬁ&t@bﬂ barg g fig at 5"07-5'6% R ?ﬁg@ﬁbrthe

Separ at ed oUTORMYOLAFLED 4 %ﬁf"ﬁb smﬁa R e THEh RERl Rl wokh satnr

filtered offrakedh 1&@3&‘93 cﬁ?lu‘FPre"s‘E‘i 160 Go#%rf bei B THKEOAP 0| BARE itdoped -

m xture of ZEQtW#emfetéVhyilc@:aé;@ePadeswassdnﬂaﬁﬁoseshbmtm wadhthe

successi vel yoxgandic Phakeecisgithengerbrscied withagatthratedaNsiCGE asodlndion

saturat ediBry#ex) and 20% NaHSO, solution, dried with NaySO; and evaporated.
The crude product is purified by RP-HPLC.

B.II.d.3. R3 = —-C0-X20 (X20 = natural amino acid)

20 The building block A-B-CO-N{R1)-CR2(COOH)-(CH2)m~D—(NH)nC (NH)NHR4
is prepared as described in B.II.d.l. R4 must be an alkoxycarbo-
nyl group (preferably Boc or Cbz) for the following reaction. Al-
ternatively to this, A-B-CO~N(R1)-CR2(COOH)-(CH2)m-D-CN may also
be used in the following reaction. These building blocks are sub-

25 sequently reacted under standard peptide coupling conditions with

a C~terminally protected amino acid. The desired products are

subsequently liberated '‘by removing the protective groups (as in

A.I. and A.II.), and the nitrile functionality converted accord-

ing to A.III.1-3 into the amidino or hydroxyamidino group. '

30 ' '
B.IX.d.4. R3 = -CO-CO-X20

The procedure for assembling these substances is evident from PCT
Application WO 94/08941. In accordance with the method, initially

35 the building block W~N(R1l)-CR2(CO-CO-X20)-D-(NH)n-C(NH)NHR4 (W is
a suitable protective group and must be orthogonal to R4) is syn-
thesized as follows:

An N-terminally protected amino acid W-NH-CR2(COOH)-(CH2)m=D- -

40 (NH)nC(NH)NHER4 (R4 must be a protective group orthogonal to W) is
initially converted into the cyanohydrin W-NH-C(U)(R2)-CH(OH)-CN
(with U = —(CR2)m—D-(NH)nC(NH)NHR4) .

Subsequently, the nitrile functionality is converted into a car-
45 boxl group which is then esterified under suitable conditions
(see A.V.), the N—terminal amino protective group W is



sol'uti ons. Aﬁoéplﬁﬁ?%g over [err], the solvent was distilled off under
reduced pressure, and the residue was m xed w t‘h n-hexane and subsequently
filtered off with suction. Recrystallization 10 from50 m of ethyl acetate
yielded 5.6 g of TLC pure Boc- (D)-Phe- 8- -cyanobenzyl am de; nelting point
[err]. Thioarldminatedi iapd: the irepuiitinge dsconppled tonthe bilding
~triethyl am ndleekeAds-scmsioned in 40 mM of pyridine, saturated at 15 [err] -
with H2S and | eft to stand at roomtenperature overnight. A TLC check

[err], 9/1 showed that ot he g ' othipam S e. For
~the isolati % nost of #hgoﬁﬂﬁ/ﬁd&g}ggﬁé&ﬁ ?fi I.géﬁ_ﬂﬁg‘?ﬁgf;?@%&%d

pressure, the residue WasTPARERY up-1h 9288P <o SRV P8, CRAPSSRE -
sol uti on was washed wi ££i98t¥Mne, 5% strength citric acid and [err]
solutions. Drying and renoval of the solvent by distillation resulted in
4.1 g of pure.crystallinaot BonmrpreiucLal witle XROr+aimino: adid, thiteanidal was
di ssol ved in 150 nl. of ag@te2SnydiydNd. ad lstbsagebit Ghitb-Zcid upIehby!
. 1 odi de, Ieﬁ to stand at jt.Qogyt b@kure overnight. The sol vent was

stripped o and then the anorphous residue was stirred with dry ether and
.subse- quently dried. The S-nethyl thiom gibc(:ﬂ)&gi c]_ nmethyl _ester hydroio- _
di de was di s€ol ved i n 507TR foFm Ryednsts Wit = fooferurarlyh, BRE™Y3 -noni um
acetate sol ution were ad@benylrRi-s+alkyilenar e-GRasoneatay, ainboial hydrgly-
hours. For the isol ati ongishef sthe/ €rterminall esppedisffollbhed ripsicdneeraton

di ESOl vedtilsn t120 QH 2Cc):f1 2[ %E&t_:ﬁ&@:éiﬂi@b?&ﬁﬁﬁ waEEslibééq%ﬁfhﬁéicﬁtragx lwith
subsequently the : an ethy
acetate/diethyl ether m \}@Ergﬁ%é#\yg efghéo':g?sgﬁrﬁ)ﬂjﬁﬁ ?%s\ygd ubl e therein.
The remai ning_m xed jodi de/ acetate was dissolved in acet one/water (3/ %3 and
converted i ntide RESHHE g buligtng Hegkaf-BreR-RRLr Gl ) (RS -ER EPRITILP) ~Fhe

sol uti on was isvepddized undedr Svexn conditiens &9 the ketp famddee Finaldy.3.8 g
of TLC- pur2d [protectiveigloupsevhicnaire, sR015/peséft Bare [21Rmdnred Nddesnh
wer e isol at eGtandbhb@ dsHdie@bnse acetate, nelting point 195-200 C
(deconposi tion). -

C. Prepafation of precursors
25 C.1. Preparation of Boc—(D)PheOSu

1 eq of Boc—(D)Phe-OH was stirred with 1.05 eq of hydroxysuccini-

mide and 1.05 eq of dicyclohexylcarbodiimide in acetonitrile

(2.5 ml/mmol) at RT overnight. The suspension was then filtered
30 and the filtrate was concentrated in a rotary evaporator. The

residue comprised the product in virtually quantitative yield.

Cc.2. Preparation of Boc-(D,L)Dpa-OH

35 Boc-(D,L)Dpa-OH was prepared by the method of Kakkar et al.
(L. Cheng, C. A. Goodwin, M. F. Schully, V. V. Kakkar J. Med.
Chem, 35 (1992) 3364).

C.3. Preparation of Boc-(D,L)Dch-0OH

40
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 pressur.
resulted in the product in guantitative yield.

45



Exanpl e 6: APCPRf4EREE by - NH pATb: 45 48 10.4 g (0.05 mol) of [err], 6.3
g (0.055 nol) of N hydroxy- succinimde and 11.4 g (0.055 nol) of

di cycl ohexyl carbodiin de were di ssolved_in 150 ml of acetonitrile and _
stirred at roomtem perature overni ght.3.8The preci pitate which forned was
filtered 5 ofd-4.t he sol v@nepapatiginsof| Beet1of(D, LaRictORe resi due was dried
-un- der reduced pressure and enpl oyed w t'hout further purifi'cation for the

: Reét rﬁ?ct i grnofés B, 0)1i&-08 wWhs cgfﬁpaeéacyﬁrmﬁeaéyh&@rﬁ w.ami, d%untlaﬁx let
rochl ori S e gﬁ()ﬁ met hyl ene
h a1 {‘e??] %@ﬁgéesm vely 1% m %}er ?1 r% ne ;nd a solution

chl ori de and, ~at

of the above Ac-D Phe-0-succinimde in nmet hyl ene chl ori de were
added. The ré‘aéﬂ on mi.xt BFEPHERLIN Pifeﬁb%T(Dr)SBﬁ?F%Tﬂ%‘r ature overni ght and
washed successively with water, 5 %strength citric 15 acid, 5 % strength

[err] and sodi umichl @0i deoﬁcdhzt-l(omphedxi,t dan.d4 yg raf anydroxymcainﬂjm.aée
solvent by distillat Iz@rnsagfebfr AU tolBEy 1R bbd Linide analjomanlgek acid
[sic] (elugpt: [err] q;m@¢ aﬁubv?é‘f’é’%%%iée& ob?g dthgeaBidine as

| 20 |
FAB B 436 (MkH) EXABEe T SNSpEHin 8RS Fidihan.obh Q{'g? b ) o
20831 g% of

t he conmpound obt ai ne&°& E’b‘l"‘iﬁ 8 "é’erIrSSBd\J\%r"@sdld%%?
100 m of chl orofornﬁ&ﬂﬁoamlme-oi‘hetngﬁcméamé dicyciohexviurganwad HC gas
at -15 C with excl usifddtered off, and the filtrate was concentrated. 40 g of

15 ' the succinimide ester (white solid) remained.

ii. 40 g of Cbz-(D)PheOSu, 17.31 g of proline, 12.63 g of
NaHCO3, 225 ml of water and 225 ml of dimethoxyethane
were stirred at room temperature overnight (evolution of

20 gas). Subsequently the dimethoxyethane was removed under
reduced pressure and the remaining agueous solution was
adjusted to pH 2 with 1N HCl. The oil which separated out
was extracted with methylene chloride. The combined me-

_ thylene chloride extracts were washed with saturated

25 brine, dried with Na2S04 and evaporated. 39.7 g of
Cbz-(D)PhePro0H (white solid) remained.

iii.39.7 g of Cbz—-(D)PheProOH, 11.53 g of hydroxysuccinimide,

20.66 g of dicyclohexylcarbodiimide and 400 ml of

30 dimethoxyethane were stirred at room temperature over-~
night. The next day, dicyclohexylurea was filtered off,
the filtrate was concentrated, and the residue was taken
up in 300 ml of acetonitrile.. Further precipitated
dicyclohexylurea was filtered off, and the filtrate was

35 .concentrated under reduced pressure. 48.92 g of the
hydroxysuccinimide ester remained.

C.6 Preparation of Boc-protected phenylalanine derlva-
tives
40 :
Where the amino acids H~A-OH and Boc-A-OH could be not bought,
they were prepared in a similar way to known literature methods
(Review: Houben-Weyl, volume E 16d/part 1 pages 406 et seq.)

45



of "noi st ure. ORF%?‘%%% hour, TLC [err] gl acial acetic 30 acid, 20/5/1) show
no detectabl e Boc conpound. Mst of the excess HC gas was renoved by
passing in nitrogen at [err], during which the dihydrochloride separated
out as fine crystals. After addition of380 m of ether to conplete the 35
deposi tion, tPrecpreersifireguenbly fusedefor i€ alianling dgniyatives watecethvlih a
(1/1) ethyl aeatephémddininbazétdate, dietheliabetamidonllcmatecdnd retigticiso-
treated w th  gebiysesedtaQn and | yophilized. 3.7 g (95% of theory) of the

di hydrochl ori de were obtained as white crystals, nelting point 215 C

(deconposi tj on); -FAB- NS 40 394 (IVH).. |l e 8: er.r 0050/ 44966 49

The: conpourt Whes BT EofAsi ey P RAAo1gnES Y MRYARE. SRIHYEEand N

nmet hyl - 4- cyanobenzyl am ne as in Exanple 5. The Boc group was sub- sequently

el im nated ad ieq of|diphenydglytinimioel 03 | etr ofa¥2C0s andi bkel appropyifbe m of

an_anor phous beakyll; bfoMi-deS: (08 OchXdvtide) ob fodiiel)eif: adetonlitrdle wermf t he

bel ow conpoung: 5ot ikak . Wer e rlicosings e 2Bxfhrd Gragl £ELEdked 222 @nef

vdr ogenarsy £RrB00 yhed cAndlycckbedl, i 0o Had ikl a8ah 1 BT, e
mbthylene chiBEidcF MEGES0958 Yo e L Was pompiste., Sbsdaientiy  the " 110

been’ r enpved 3FePRP (PRARS AR BXEARECAONI B PHPNE 2cFtANRY BRARI RATHT Aifhn, -

the res- 15 MNau€Owandcentractad with athylracetate hylhegcombined prganiehite
pow der andexatrhets drexeoldviad with\aba2s04 | amblevhparatedd. Thg pésituey- the

drochl ori dgs \dppRopfdtd Phenglalddine abPiedivedt wheplovaaddiRcentan
" N—terminal protective group (preferably Boc or Cbz) under stan- .
- dard conditions. _ '

c.7 Preparation of Boc-protected glycine derivatives

20 . _
Various glycine derivatives were prepared, for example,
starting from ethyl isonitrilacetate and an appropriate
ketone (see H.-J. Prédtorius, J. Flossdorf, M.-R.Kula
Chem.Ber. 195, 108, 3079). '

25

Boc-Suberylglycine was synthesized in a similar way to

the literature (0.P. Goel et al. Tetrahedron Lett.

1993, 34, 953).

30 Boc~(3-Ph)—-Pro-OH was synthesized by a method similar
to that of J.¥.L. Chung et al. (J.Y.L.Chung et al.
J.0rg.Chem. 1990, 55, 270).

. Tetralinylglycine was prepared starting from
35 - 1,2~dihydronaphthalene, 1,2-dihydronaphthalene was
initially converted with HBr into l-tetralyl bromide
(in a similar way to J. Med. Chem. 1994, 37, 1586). The
bromide was then reacted with diethyl acetamidomalonate
. and cleaved by hydrolysis, and the resulting a-amino
40 acid was converted under standard conditions into the
Boc-protected form.

c.8 . 'Preparation of Boc-(D)-ka-methyl)—Cha-OH
45 Boc—(D)-(o-methyl)-Cha-0OB was prepared by'hydrogenation

of (D)~-(o-methyl)-Phe-OH and subsequent introduction of
the Boc protective group. Other possibilities for



posed above [P 44986 Exanpl e 10: Z- Me- (D) - Phe- Pro- NH- pAnb:

{4- Cyanobenzyl ) -prolylam de [sic] hydrochloride: 25 276 g of
-BocPro-Gsuccininmde (0.88 nol) were intrgduced inte 2 1 of nethyl ene
chloride at [err]. To this solution ver 89successi vely added 163.9 g of

4- cyanobenzyl am ne hydreyathesiziing @-subsbiuteddandmo fcids are the Bucherer
di i sopropyl et hyl am ne (sknihesis )stakiténgufyan ketoness &id theda+allgUatdvhng
ice bath for 48 h and tdep-bmidsrdasThe 30 filtrate was extracted with 20%
strength [err] [sic] solution (4 x), saturated [err] [sic] solution (3 Xx)
and satur at rine (2 drjed and.concentrated_in rQtary._evaporator.
299 g of pr%gh%t r enai r#g&baﬁﬁ#“g’f t‘%r hyg’(':?’%ﬁcgl%ﬁ:z%ﬁ%%efr?'g?r{'#éﬁ'uyI tert-
butyl ether, nmelted at [err]. 35 299 g of the Boc-protected conpound were
dissolved in 1 1 of di dydrpyyacaticer ackd deniyatives swdng pyspered ®Ridbe¢r by
(excess HCl) and the niaxinethodwsintilap €6 ithatdofivel rBafusz (W9 P/ EB060)t akted
salt was filtered off, g\asBefygVérdnm @b@i@é‘iqﬁi‘ﬁ@rm%ldrabédaﬁ@%ri%@!@ég 40

. qle d t _ Yiel d: ;
el ting polt: [err] ( ?é%‘%@?’?@@“*é‘?%ﬁi%ﬁé%%%gg%Sﬁb%q?i%%g i de:
45 3.1g (0.01 mol) of L2CwevtEhaa: TAgegs (4. e Chet, y s

dr oxybenzotri al zol e [sﬂ%?ﬂlmere dissolved in 50 mM of DWF and, at [err], 2.1
g (0.01 nol) of dicycl ohexyl carbodiim de were added. Af- 0050/ 44966 50
ter 30 mn, Z.109 (0. O0p~(aFamidodthylybendmmitylilpt ol yl am de [sic]

hydrochl origle and 2.2 rHrephrol i iekepibéw!innepvgis;ggided. The reaction
m xture was stirred at roomtenperature overnight, the

c.11. p—Cyanobenzylamine:
C.1l.a. 200 g of 4-cyanobenzyl bromide (1.02 mol), 700 ml of
20 toluene, 200 g of sodium azide (3.07 mol), 32.9 g of

TBAB and 700 ml of water were stirred at room tempera-

ture overnight, the two phases were then separated, and

the toluene phase was washed again with water. The vol-

ume of solvent was reduced to 1/5 under reduced pres-
25 sure.

C.1l1l.b. 267.6 g of triphenylphosphine (1.02 mol) were
introduced into 500 ml of tetrahydrofuran at 10°C. The
azide, dissolved in 165 ml of tetrahydrofuran, was

30 slowly added dropwise to this solution (evolution of
nitrogen). After the addition was complete, 27.6 ml of
water (1.53 mol) were slowly added, and the reaction
mixture was stirred at room temperature for 48 h. The

. solution was then concentrated in a rotary evaporator,

35 and the residue was taken up in cold 3N HCl1l (1 1). The
precipitated solid was filtered off with suction, and
the filtrate was washed with toluene until the triphe-
nylphosphine oxide was completely removed. The acidic
aqueous phase was then adjusted to pH = 9 with Na,CO3

40 {solid), the precipitated solid was filtered off, and
the filtrate was extracted with diethyl ether. The sol-
id was dissolved in diethyl ether and dried together
with the etheireal extracts. The ether volume was then
‘reduced and the hydrochloride was precipitated by pass-

45 . ing in gaseous HCl. The salt was filtered off, washed



préci pitated Q088/44%6% i | t er ed of f, and the solvent was distilled 5 off
under reduced pressure. The residue was dissolved-in 100 nl of ethyl
acetate and washed successively with-water, 5%strength citric acid

sol ution, 5%strength [err] sol ution anddbrine solu- tion. After drying and
renoval of the sol vent rithli dietihydt ebher /and driédY%mwfairh¢salt sublimesours-

oil remained and were uged highl@achtmylbgiRqaent3r sagi on. Amidation by the
Pi nner reaction 12.3 g of acetyl chloride were added dropwi se to a solution

of158990f in 2 t he
m xture was sti ??é‘d for .48 %%a@gtgonf@é rfiLI 3’28 ?‘4@ Wl |sgngg€pélre/d g
of the above® substance LR 98PH Y1 O B Y PR ’Hﬂlobr?’?‘

dropwi se. The reaction Phkbﬂléni\ﬂ&swll-é’?ts‘%h?eﬁﬂah’d ¢keavage] by hxﬁra&iaayby- The

sol uti on was concentr at ddateder reduced 20 pressure, the residue was
diluted with 100 m of nethylene chlo- ride, and this solution was shaken

Wi th ice-cold 15% st reng&ﬁtﬁé“éfs] vidl the %ot%ﬁiﬂ%@il%ef!?vﬂkﬂlsbhSu:.t-

sol vent by stillation r I m was
S seolved i1 50 m “of I\/EQLF v Fet' T 1002 P80 (et 2 ded. The

solution 25 was left to stand at roomtenperature for 2 days. After renoval
of the solven€C-Bg-filt r&r?ﬁ%ﬁ‘{hﬂ"@ylﬂ‘h@# esidue was purified on a silica
gel colum (nethylene chloride/ MeOH 50% strength HOAc; 40/10/2.5). The
evapor ated el uates wer epkaisefedJﬁsBQnaibéﬂaweaetmduweeﬂfé afrarin@z@er ot ary
evaporat or @gai n. The rgghpgluaanagsgli ssolved in water, treated with active
carbon and subsequently Iyoph| I'i zed. 4. 1 g (76% of theory) of white
crystal s remain 9 and these sintered 3._ nelted at 178-184 C. 35
Exanpl e 11 [eFr? 2.4 g &P FEFIS ﬁ'ﬂi% d f?‘? eExanpl e 13) were
stirred in 80 nl of absolute DCM and 15 m_ of ethereal HO at room
t enperature o€sidight. Whép<Canobenzpl)bsnzoppenons fiminder reduced pressure,
and the resgodue was ex-270 g (2.0 mol) of anhydrous K;CO3; were added to- a
solution of 150 g (0.8 mol) of 97 % pure benzophenone
imine and 144.8 g (0.74 mol) of p-cyanobenzyl bromide
in 450 ml of acetonitrile, and the mixture was stirred
at room temperature for 6 h. After the inorganic salts
25 had been filtered off with suction, the solvent was
substantially removed by distillation, 300.ml of water
were added to the residue, and the mixture was ex-
tracted several times with ethyl acetate. The organic
phase was washed 2x with water, dried over Na;S0; and
30 ' evaporated to drynesé. Digestion with ether resulted in
180 g of white crystals, melting point 101-102°C.

C.13.b 1-(4-Cyancpyhenyl)ethylamine
20.7 g (0.07 mol) of N-(p-cyanobenzyl)benzophenone imi-
35 ne were added dropwise to a solution of lithium diiso-
propylamide, prepared from 8.15 g (0.08 mol) of diiso-
propylamine and 48.3 ml (0.08 mol) of 15 % strength
solution of butyllithium in hexane, in 100 ml of abs.
tetrahydrofuran at -70°C and the mixture was stirred
40 for 15 minutes. Then 9.94'g (0.07 mol) of methyl iodide
‘ were added dropwise, and the'temperature of the reac-
tion mixture was allowed to rise.to room temperature.
After addition of 100 ml of wailer, the mixture was ex-
tracted several times with ether, the ether phase was
45 washed with 5 % strength citric acid solution, 5 %
strength NaHCO; solution and water and dried over
Na;S0;, and the ether was distilled off. The residue



tfacted by stloﬁpfﬁﬁgﬁth 2:1 DCM acetone and filtered off. 1.6 g of the
product were obtained as hydrochl oride or dihydrochloride 45 or as m xture
of .the two salt forns in the formof a vvhlte solid. Melting point: 210-220
C. 51 Exanple 12: [err] 0.5 g of the 30 ound from Exanpl e 11 was
stirred together with wag dissglvedhéneb’o Iﬂ@l of3tetrajfydpofunam, 3109 mdf of
nmet hanol at room tenpenat HCE weYe 3dddéd, Tari thevRiktwiRS wasnsehired @t 26dmt he
resi- due was extract eqepyesdidrd %geﬁﬁy@ﬁtal Thweétﬂﬁyar%tb%n &,55 a4s0f
'~ product was obt al ned a% EXQEO&N o ¢ Ofeaclﬂd'légrﬂf ‘&ff dGagt iced’'bEedl

3 Lr ct d

the two salt forms. Melt 0l nt
H (D) - Phe- P o- p- cyanobéHZ?! ﬁljée“‘%%’%l agigic Phase vas X several

Boc- (D) Phe- Pr o- p- cyanGBEﬁin’eFrh %hFFr%ﬁan\“&Nﬁl the)bepzophenenge Bupsern
Al.c. 4.6 g (95 % of gueatly cthecacidic pliase wed madehpdkethhevith aquedws
fOFW\Of white crystal sk,86; Bolukfsd |wHilé9cfoling in ice, and the oily base
;(E)e:rrhg Pro- Erg£282%§yéz?£§i&eﬁlﬁiﬂnﬂ%ét éﬁe heidd ab0 0Bk CdxtMalh Rad8 O
%&2’ 5 Q‘Egd M 2:%3 ier@ tie QJetﬁ Hé LEH %@é e Cﬂ%«? ﬂé}nh_
é

‘mxture of 3o P o oy 4f 4 gld %m.% FEEaLpEL

The mixture was then efitFéB? ‘ﬁft'h
washed several tines weRd werd usedr Wekponys Sugther R‘H’é-f&ﬁé o) Hhibesnagte
extracted with DCM an@&tege.conbi ned organi c phases were dried over MySOH4.
After the solvent had _

15 C.14. 4-Aminomethyl-3-methoxybenzonitrile:

- C.1l4.a. 3-Nitro—4-methylbenzonitrile

399 g (2.56 mol) of p~tolunitrile were added over the
course of 90 min to 1 1 of fuming nitric acid at -~10°C.

20 1 h after the addition, the mixture was poured into
2.5 1 of ice/H;0, whereupon a solid precipitated and
was removed on a suction filter funnel and washed with
water until the pH was neutral. The yield of the prod-
uct was 363 g (88 %). lH-NMR (CDCls3; O in ppm): 8.3 (d,

25 1H); 7.8 (dd, 1H); 7.5 (dd, 1H); 2.7 (s, 3H)

C.14.b. 3~-Amino—-4-methylbenzonitrile:
: 120 g of 3-nitro-4-methylbenzonitrile were suspended in
1.2 1 of EtOH and hydrogenated in the presence of 7 g

30 of Pd/C (10 %) with 50 1 Of hydrogen at RT. After re-

moval of the catalyst on Celite, the solvent was

stripped off to result in 95 g of pure product (97 %).
1g—-NMR (DMSO~dg; & in ppm): 7.1 (dd, 1H); 6.90 (d, 1H);

6.85 (dd, 1H); 5.35 (s, 2H, NH2); 2.15 (s, 3H)

3 5 . . .

C.l4.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 (0.72 mol) of 3-amino—4-methylbenzonitrile in -

40 1.8 1 of 6N HCl at 0-5°C. The mixture was subsequently
stirred at 0-5°C for a further 30 min and then at the
boiling point for 1 h. After the solution had cooled it
was possible to extract the product with ethyl acetate
and therefrom in the form of the phenolate with ice-

45 cold 5N NaOH. The aqueous phase was then acidified to
pH 3 with 6N HCl; and the product was extracted with
ethyl acetate. 41 g (43 %) of the phenol were obtained.



30° been 89?%?)%905 of f, the product was precipitated as hydrochl o- ride
wth ethereal HC1. 2.6 g (98 %9 of the hydrochlorid were obtained. The
excess H- (D)-Phe-Pro-p-cyanobenzyl am de, was recovered by extracting the
aqueous phases at pH 10 with DCM [err]4% 6 g of the above hydrochl oride
(4.9 mmol) were stirredBtNMR g@MEETdesi dhin ppmy :oR0f2réd, OF)5 WdH )(ddnd 1. 87
m- of DI PEA (11 mml) i18)957/d5 qld,abBp] t.a Pad)} atgYy;0Q@uROePLram)ure 40 :
over ni ght. The sol vent vvas then concentrated, the residue was taken up in

et Iher and wa hegd th g C—H Qﬁ fbegﬁ' %@Piildé-he” V\nthdwat er, and ;Pte '
sol vent was dried over $%n Yﬁn"?ﬁlp g{tﬁgyygg%zcgug_{sg Saide er

the resi du@ had been efr
were 45 obt ai ned a§°&"%|1t’b 390 d"f D syereraddedo AyePei s tor at pespen-
nitrile functionality eaen ohd.ddi sohoof Nadt apdalld ml ©FORMD|arsk sadrred
Alll.1. with a total yneill mf farther Srdiutionvef H0wadfobdervieddr vhadli de
into the hydroacetate 490§ rﬁ)i amwswg) HE hBenﬂ:eics&eel Qaremafo -

nel ting pgigt 10 Exanple niEa :%0 % g{,'e yhr e.g |ng
N- (et hoxycar bonyl ) - (D) - z %e aI an|

Wi th (4-cyano- benzyl)fP ? Eg'f’éja H\%@Potﬁ?ﬂ'ﬁ && (ﬂ’ gﬁﬁflgc a‘sand
subsequent ani di ne forﬁﬁf-F%‘ht yit riethyj,acetare s iAfiterythe so

hydr oacet at e were obt avest; Waﬂelﬁlrngpgbmﬁ'f'[éhqb]prmtl\@eg%@l(d‘ﬂlb‘lﬂ'—o

_ crystallize. 14.8 g (89 %) of the product were ob-

15 tained. !H-NMR (CDClj; d in ppm): 7.2 (m, 2H); 7.02
(s, 1H); 3.85 (s, 3H); 2.25 (s, 3H)

C.l4.e. 4-Bromomethyl—3-methoxybenzonltrzle-

14.7 g (0.1 mol) of 3-methoxy-4-methylbenzonltrlle were

20 dissolved in 210 ml of 1,2-dichloroethane, brominated
in portions with 19.1 g (0.11 mol) with NBS over the
course of 1 h in the presence of catalytic amounts of
AIBN at 82°C and, after the addition was complete,
stirred at 82°C for a further 30 min. After addition of

25 n~-heptane, precipitated succinimide was removed, and
the solvent was stripped off. The product contained
traces of the corresponding benzal bromide in addition
to small amounts of precursor. l1H-NMR (DMSO-dg ; O in
ppm): 7.60 (dd, 1H); 7.50 (d, 1H); 7.40 (dd, 1H); 4.68

30 (s, 2H); 3.96 (s, 3H)

Cc.14.f. 4-Phthalimidomethyl-3-methoxybenzonitrile:
24.4 g (108 mol) of 4-bromomethyl-3-methoxybenzoni-
trile, dissolved in 125 ml of DMF, and 20.0 g of potas-
35 sium 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 precipitated as solid. 21.5 g
(68 %) of the product were obtained. lH-NMR (DMSO~dg :;
d in ppm): 7.9 (m, 4H); 7.5 (d, 1H); 7.35-7.25 (m, 2H),
40 7.78 (s, 2H); 3.92 (s, 3BH)

C.1l4.g 4-Aminomethyl-3-methoxybenzonitrile:
21.2 g (73 mmol) of 4-phthalimidomethyl-3-methoxybenzo-
nitrile dissolved in 290 ml of THF were added to
45 10.6 ml of hydrazine hydride and 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.



20 Exarrpl e 1§°58634?ﬁ Phe- Pro- NH- mAnb: The conpound was obtained from

Boc- (D) - Phe-Pro-OH with mcyano- 25 benzylam ne (as in Exanple 5). The

hydr oacetate was obtained in the formof white crystals; nelting point

[err] Exanple 16: 30 [er?f.EIinination of the Boc group from
Exanpl e 15 took pl ace &bei pnesiduec waShbtakern up ¢nyMIRE,s exkrateed with 1IN

di hydrochl ori de neltedset, | adjisted ABoNl B4 fith ]| 218 Nabraapd cesdtacted

% EB; EEG Ero (O[—)I L)ll(g‘Aml 58O, Oa§| (68-%) 1t i—gﬂéﬂ- 0 h}:to(f:ere obta:.ne) of

: e- Pro- of;

DCC were stirred in 40 Hg""%o(gmr%f)rrgo'dlag‘ ggl i f)é h
solid was Subsequent | y]‘Fl)I’t'é'r%]d ‘61f'f mfh at#iad - d8ntdn Jr:%?t'ea ?he

resi due was taken up i dNHektonitrile. The _repreC| pitated solid was f| | tered
of f and the organic solution was evaporated to dryness under reduced
pressure. Crudasyi el d: 44Aminometthyd-g- Déo;ﬁ‘dpa):yﬁ’éﬂcﬁfm@iaé:ci ni m de. 53
b) 24.53 g of H Phg(4-CN) - Oet xHCI 34.9 of DI PEA and 41.9 g of

P B S L et ggigg AR

remai ni ng resi due was t'afef Y OXY~IX
extracted with 1IN HO , W&FPe@F%th‘PnPEF?]W[@i &f - QrRPJC ﬁéﬁﬂt?ﬁtw d-ﬁdépo ml
reduced pressure. 54. 04£gDMF, [and [ .Aenhiofe@-brymoprbpasegwere added at 0°C.
Z- (D) - Phe- Pr o- NH- Phg( 4 a€her Gi8 mify, ethé Stepetdtife was raised to 50°C and
15 stirring was continued for 5 h. The reaction mixture
was poured into water, and the product was extracted
with ether. The product was purified by column chroma-
tography on silica gel (mobile phase: dichlorome-
thane/10 & heptane). 6.3 g (68 %) were obtained; melt-
20 ing point 60-61°C.

~ C.15.b. 4-Bromomethyl-3-i-propoxybenzonitrile:
6.1 g of 3-i-propoxy-4-methylbenzonitrile (33.4 mmol)
, were brominated with NBS and AIBN as in Example
25 (C.14.e.). The product resulted in almost quantltatlve
yield.
1-H-NMR (DMSO-dg-, © in ppm): 7.65-7.30 (3H, aromatic
H); 4.85 (1H, CH), 4.63 (2H, CHy), 1.40-1.25 (6H,
2%CH3)
30
C.15.c. 4-Aminomethyl-3-i-propoxybenzonitrile (hydrochloride):
8.8 g of the bromide (i) (33.4 mmol) were dissolved in
100 ml of MeOH and, at 40°C,.slow1y added dropwise to
_ 150 ml of ammonia-saturated MeOH. The solvent was
35 stripped off, and the product was taken up in dichloro-
methane, washed with 1N sodium hydroxide solution and
precipitated as hydrochloride with ethereal HCl. 2.6 g
were obtained.
1.g-NMR (DMSO-dS-, O in ppm): 8.6 (3H, NH3*), 7.65-7.40
40 (3B, aromatic H), 4.80 (1H, CH); 4.00 (2H, CH3),
1.4-1.3 (6B, 2xCHj3)

c.1l6 . 4-Aminomethyl-3-chlorobenzonitrile:
45 C.16.a.’ 4-Bromomethyl-3-¢hlor6benzonitrile:

3-Chloro—-4-methylbenzonitrile was brohinated with NBS
and AIBN as in Example (C.l4.e.).



10° 340 m°%§°'ﬁ‘i4r—9/5|§t0-l/water (3:1:1) and, after addition of 3.05 g of
LiOH, stirred at RT for 18 h. The reaction ni'xture was subsequently
concentrat ed under reduced pressure, and the renmining aqueous sol ution was
acidified to pH 2 and extracted with et acetate. The conbi ned organic
extracts 15 were waSHelMRi (PMSOxdar A da Ram) ¢ sHii® 288, 7 f3 dFBai BRONaSOS
[[sic] and evaporated tcmdr:l;m&ﬂs 408& (2H,aCH; evaporator. Crude yield: 40.94
g of Z-(D)-Phe-Pro-NH Phg(4-CN) C]—I d 2.78 g of

Z- (D) - Phe- Pr o- pH £ ( 4- mgg. snch%rsyém,@@r Go;  and 8.7 nf of TEA
Q%pera ar %

were mxed Ln a reactio W t eso&%tlon was
left to stand at roomt R Y9 5°8S ??o?‘ns rﬁnx GFEP
subsequent |y poured i nt & 214 %o? Y'{:Eh \Ri’ctéFs’-‘é‘th"tq’Pé Ligideus fhgsefvas
adjusted to pH 3 with mmlmtﬂmﬁm-prchl@tp@zcmtpﬂmm,ewemabtainqder ed
of f. and di ssolved in etimd weret aleaveaherithehyiddtazinenhydsatdr iasdini Edanpdrer |
[sic]. After renoval of(d:m@t. ylm&eﬂz%beauﬂmr(aredggeﬁa@rmuhed

'-;tesi'\;'(lj'u?o\r/valgmhxe'(lj'h\g E/QI r{Hct‘i n OGSO RA clbrinet. il eHeS s Le@&'ﬁ‘*‘p“ﬂ srer ed

0 stl S we
reduced pressure, and t crug ¢ ﬁtrglyllls%ﬁ: elhydfgsg%‘g‘gwa lg?l rred I n
8 m of MeOH and 8 ni. 0?°]r1’é't"ﬁé‘nol | c ammnl um acetate solution (10 % '
strength) for 18 h. Thel‘lﬂemﬂh(ﬁﬂ&ﬂ-ﬂsurfélmspsbbsbc?@eﬁﬂ? cHhcaromatie, the
resi due was taken up i nBEJCM.88n{28heCHnec2 pl t(dreddssignhl)ya@H3ONB,) filtered
off. Concengration of the filtrate resulted in 3.75 g of crude product.
Thi s was purlf,l e‘g‘g}*]_ggverse phase HPLC chromat ography. Yield: 1.5 g. [err]

[err] in ppm: 8.0 (2m 1H, NH); 7.7 - 74(m 4H, Ar-H); 7.3 - 7.1
(m 10H, Ar-I—% 7 0 sb, 1H, NH) 40 5.2 - (m3H [err]) 4.6 - 4,2
(m 2H [err] xappdgeylt 3 6 - 3 g% [err]); 30- 2.6 (m 2H CH2-Ph);
2.2 - (mBq%(q)ewPh]e)-PmBmvﬁ*l- p-2-phepethglting point 155 - 1580C

20 :

10 mmol of isobutyl chloroformate were added over the course of
2 minutes to a solution of 10 mmol of Boc-(D)-Phe-Pro-OH and
11 mmol of N-methylmorpholine in 10 ml of DMF at -15°C and subse-
" quently, after stirring for 10 minutes, a solution of 10 mmol of
25 p-cyanobenzylamine and 11 mmol of N-methylmorpholine in 3 ml of
DMF was added. After stirring at -15°C for 3 hours, a TLC check
(DCM/MeOH, 9/1) showed no detectable starting compound.

For isolation, the reaction mixture was poured into 200 ml of
30 water, whereupon an oil separated out and solidified after a
short time and was, after crushing, filtered off with suction.
The still moist residue was dissolved in a mixture of 250 ml of
ethyl acetate and 50 ml of ether and washed successively with a
. 5 % strength aqueous citric acid, bicarbonate and saturated brine.
35 solutions. Drying over Na;SO4 was followed by removal of the sol-
vent by distillation under reduced pressure, and the residue was
mixed with n-hexane and subsequently filtered off with suction.
Recrystallization from 50 ml of ether acetate afforded 7.4 mmol
. of TLC-pure product which was converted into the amidine hydroio-
40 dide by the E;S method as in A.III.1.

Yellowish crystals were obtained; melting point 158-165°C
FAB-MS: 508 (M+BH*).

45



45 0050/ 49988/4496%anpl e 18: z- (D) -Phe-Pro- (D, L)-( 4-Am-Phg-OWe: 5
a) 5.14 mM of abs. MeOH and 6.16 m of acetyl chloride were added to 14 ni
.of DCM at -[err]. Subsequently 2.78 g of Z-(D)-Phe-Pro-NHPhg(4-CN)-OH in 10
M of DCM were added to this solution & it was left to stand at room
tenperature for 48 h. For workup, the reaction mxture was concentrated, 10
and the resigy &pézt,aken up in ethyl acetate and washed with cold [err]

&m
sol uti 59 t ' [ i
ion ( éiéﬁm_@m_ﬁﬁ_gﬁ_wgzg gglggﬁyg_kgase had been dried with NaSO4

[sic], Eﬂel soti"h t wasI rfermv g otary evaporator, and the crude
I m none ether was left to stand in 6.5 i
net hanol i g%ﬁﬁéﬁim@ of thedion @rQBPLﬁ’f‘?SS‘h Ef‘fgh/ﬁwgltqt;l’&%gﬁ?f?%c{d%g gs in
Concent rati om.3fct HEhes Godvenh misturecempipyed] ip this |Gaser HeR brloddehlonhi ch
was puri fi ed rbjetRams thyphasetdtdl. Crhar ditgtdrgehpoyideg aas] optisimsdn ther |
in ppm: 9.6 gorfR of (hhithh Brystald Gedting polint dbB-206°8 (decchipolitlibn)y. 6
(m 2H, Ar-H)F' ZM§5 4-087@“_5313 20 10H, Ar-H); 7.05 (sb, 1H, NH); 5.6
(2d, 2H, [eorr]’A?; .0 - 4.2 (3m 4H, [err]) 3.6 (2s, 3H, OCH3); 3.5 - 3.2
(2H, [err33.0 - 2.6 (m 2H [err]); 2.2 - 1.6 (m 4H, [err] FAB-MS: 586
(MrH) ; el ti @¥apBiat3ferr] (hydrochloride) 25 Exanple 19: [err] The
conpound was aone!bh)eﬁhwrei-ﬂﬁ'rmmon of Cbz from Exanple 17. 30 [err]
(d6-DVBO, [err] in ppm: 9.0 (b, NH); 8.7/8.4/8.05 (3d, 1H,

The compound was prepared starting from Boc-(L)-PheOH and H-Pro-

15 p-cyanobenzylamide x HCl as in B.I. and subsequent conversion of
the nitrile into the amidine as in A.III.l. The amidine hydroio-.
dide obtained in this way was converted into the amidine hydro-
acetate on an acetate ion exchanger (IRA 420). C
1_H-NMR (dg-DMSO, & in ppm):

20 8.4(m,1H,NB); 7.75(d,2H,Ar-H); 7.45(d,2H,Ar-H); 7.2(m,5H,Ar-H);
7.18/7.02(2d4,1H,NH); 4.48-4.18(m,4H,CH;/2-0~H); 3.6{(m,2H,Pro);
3.0-2.7(m,28,CH-Ph); 2.18-1.8(m,4H,Pro); 1.3-1.2(2s8,9H,Boc)

MS: 494 (M+H*); 394 (-Boc); mp: 142°C

25 Example 4:
H-(L)-Phe-Pro~NH-pAmb: .

The compound was prepared by elimination of Boc from Example 3 as
in A.I.c. The resulting dihydrochloride was converted into the

30 dihydrdacetate by column chromatography on silica gel by adding
acetic acid; melting point 69°C; FAB-MS: 394 (M+H')

Example 5: _ .
Boc-(D)-Phe~Pro~NH-pAmb:
35 . g .
2.0 g (14.6 mmol) of isobutyl chloroformate were added over the
course of 2 min to a sélution of 5.1 g (14.2 mmol) of _
Boc—D—Phe-Pro—OH and 1.53 g (15.2 mmol) of N-methylmorpholine in
15 ml of DMF at -15°C, the mixture was then stirred for 10 min,
40 and subsequently a solution of 1.9 g (14.2 mmol) of p—cyano-
benzylamine and 1.53 g of N-methylmorpholine in 3 ml of DMF was
added. After the mixture had been stirred at -15°C for 3 hours, a
TLC check (CH2C1l;/MeOH, 9/1) showed no detectable starting com-
pound. ' h
45



N 708 - 7. 89P0 4888 1) 5.1/4.9 (d, 1H [err]); 4.45 - 4.0 (m 2H,
[err]); 3.8 - 3.0 (m 2H, [err]); 3.0.- 2.7 (m 2H, CH2:Ph); 2.2 - 1.4 (m
4H,. [err]) 35 FAB-Ms: 438 (MtH+); nelting point 149 - [err] _
(di hydrochl ori de) Exanple 20: .Boc-(D)-PHe:Pro-(4- Am - Phg- CH2Ph 40 a)
N- ( D phenyl neFoy| ehee)isolepiombdiey reattion 38 xT8rey W&& Ponped ito 200 ml of
4- cyanobenzy| gater, am@rétpdh ah il2sepayateid babzamd\eatteri &l siorekeme,
di ssol ved in 249;ddri@a BEY s HRQNehCHP A $ittéréh Tef weth MRFRIANt shd e
reaction mxt g&i’\%oi % esi&*@%ﬁgus ; é’l\}@%s?. da%zi.:nzu% Xo'?ozéﬁ mcif o?aggﬁyf‘nd
dried with Na ,.and t $ solvent was r rmvg rharotary ev,a‘%grg or.
55.59 g (935726ftke @Rd 2 dﬂ’e?ﬁ&&ﬂ‘éfﬁ’&ﬁéﬁaﬁ 89 FRRGPEARPLY WildH5G) 44966 55
| i zati on fronftEenghh gaupeusicitadgl aeid, higprrbongtq gmdssafurated, beipeoduct .
[err]: 7.7-7.&8l¢mond, Afiter)dryingbover NASOCHZOM) sblvgnt was distilled off
N- (D phenyl nethderneduced! prddsirel, - Bhe ttleagebybve 4vady niRbE NZitAT-hekafs. 3
ol of LDA Wehe ddbderdnelly | filitedaabePlwilhiFsaéticl) RecPpPeLAUSALi¥nld g -
(50. 61 mmolyy, Eo‘g%%dj&rﬂ 8?%%1“%%‘92%‘ As:e%épp?.eé‘ 3 E-i? > m of THF
were sl ow y adde rQp- I0 ~°7 w Se. iﬂer.swr at “|.e q, further
10 min, 8. 6 gopSs(D)RerPrarP-FyAgoRaREriaiass; nelitha peint t5ealsgPery
were slowy added at [err]. After the reaction m xture had been stirred for
18 h (the reaThieamidenfermatian:wds lay| efvdihet above ccamponndnandripalabtr e
overni ght), itriethyleming wereldissolyed rin 48nl Sof pyridinéDiatandtéd. 26 n
of water wgkeosglqadn A Gdnd e rtees dtandhi tdh Rafpepaali’d vePHIght. A
Eegperat ure, b Mdo\qeu,ElIUESn VAN BRIVES EHACERE" SonvelRibfiStE Uhe'as
axen thioamide was complete. For the isolation, most of the pyridine
was distilled off under reduced pressure, the residue was taken
up in 250 ml of ethyl acetate, and the solution was washed with
20 brine, 5% strength citric acid and NaBCO3 solutions. Drying and
removal of the solvent by distillation resulted in 4.1 g of pure

crystalline thioamide.

Amidine formation: The thioamide was dissolved in 150 ml of ace-
25 tone and, after addition of 7 ml of methyl iodide, left to stand
at room temperature overnight. The solvent was stripped off and
then the amorphous residue was stirred with dry ether and subse-
quently dried. The S—methyl thiomidic [sic] methyl ester hydroio-
dide was dissolved in 50 ml of ethanol, 15 ml of 10% strength am-~
30 monium acetate solution were added, and the mixture was heated at
60°C for 3 hours. For the isolation, the solvent was stripped off,
the residue was dissolved in 100 ml of CH,Cl,, the insolubles were
filtered off and subsequently the CH»Cl, was distilled off. Diges-
tion with an ethyl acetate/diethyl ether mixture removed the '
35 impurities soluble therein. The remaining mixed iodide/acetate
was dissolved in acetone/water (3/2) and converted into the pure
acetate using an IRA acetate ion exchanger. The solution was
evaporated to dryness and the residue was freeze dried. 3.8 g of
TLC-pure (CH;Cl/MeOH/50% glacial acetic acid, 20/5/1)
40 Boc—-D—Phe—Pro-NH—pAmb were isolated in the form of the acetate,
melting point 195-200°C (decomposition).’

Example 6:
Ac—-(D)~Phe-Pro—-NH-pAmb:
45



up’in ether, °Pﬁé”3€'§a‘r?. c phase was washed with saturated NaC sol utlon and

dried, and the ether was renoved in a rotary 20 evaporator. 26.18 g of
crude product remained and were enpl oyed without further purification in
the next step. c) [err]-([err]-Phenylatetyl)-4-cyanobenzyl am ne: 25
26.18 g of tREe.4yat b5z mal}rekidckdrBhe—br 6.3t gr t@PS5nmebd) of NythydrogyN
HC at room sasptiiikidec andelhighy .(0TDES rmxsl)- offi dicyeldhexeloarbaiflimiqeent |y

extracted W {,Br&M sgidelinn ABIE IS oB NASE ML rli YOt is2@dredf 41 rdoY eemed

~phase HPLC s Bz Jels zg &f kg ge a $£ eherrl
v BT N e

2.51 g (6.92 dﬁ*ﬁoﬁdltﬁed[ eFFfsw&? émidn Pﬁbeugﬁurtheaopwl%rc%en DCM
at [err]. Sulfeeqthkstriext @ed8otidn.of ‘N-ne- thyl norpholine and 0.90 m (6.92
mol ) of isobutyl chlorofor- mate were added to the solution, and the

latter was St1br§eel €. dseinbl) ¥ (AQcHhRobdizyd ‘i aéﬂyiaﬂaraeoﬁyaréémtdiqaeo 80 m
0

'?‘rfcgghg%llenzyla nie@?] 30?%&;46313 m):m E)etﬁi]otAIQ\Frtlei xYé c"nllprid
hour For worli‘ﬁg1 F %'f‘i’%er?sﬁ\v?tc( gg\ﬁg]sog rﬂ'%& 5 F“gtﬁir

the organic $BPUERRNE \k&sbmﬁg?ué?i's\ﬂc?ﬁn idedn 78 nl Af H‘thylie% Shlordde
[err] sol uti yare5added.( The zeaqhipnamixtune waseatiy@d o8| goemriempexatore] ) .
After dryi ngo®etnighic andr easied Gluctlessbwdlyt wibh Watek,g50% strermgthdeitribb

pr oduct rqryalaagd, I hy stWafighh!INdHCOY Md W4l SHICHIReOSsAMorsexaper et hyl
gggt ?E_);a) Phe- gkgibﬁ 4% %a_b?iiﬁ%hg JJnH“E?' a:.&t:.llatlon, the residue
as pu fle n a sxllca ge ac;d [sic] (eluent: C32C12/Meon,
50/2) and subsequently converted into the amidine as in
Example 5. '
20 Acetate: melting point 220 - 224°C (decomposition), FAB-MS: 436
(M+HY)

Example 7:
H-(D)-Phe-Pro—NH-pAmb
25
4.9 g (10 mmol) of the compound obtained according to Example 5
were dissolved in a mixture of 100 ml of chloroform and 100 ml of
ethyl acetate and saturated with HCl gas at -15°C with exclusion
of moisture. After one hour, TLC (CH;Cl,/MeOH/50% glacial acetic
30 acid, 20/5/1) show no detectable Boc compound.

Most of the excess HCl gas was removed by passing in nitrogen at
-15°¢c, during which the dihydrochloride separated out as fine
crystals. After addition of 50 ml of ether to complete the

35 deposition, the precipitate was filtered off with suction and
washed with a (1/1) ethyl acetate/ether mixture. The residue was
dissolved in water, treated with active carbon and lyophilized.
3.7 g (95% of theory) of the dihydrochloride were obtained as
white crystals, melting point 215°C (decomposition); FAB-MS

40 394 (MH*). '

Example 8:
H-(D)~Phe-Pro-N(Me)—pAmb:

45



5 were diqsr'?ssoq/v"‘e4 6|6n 21.9 nl of pyridine and 9.85 nl of TEA. This
solution was saturated with [err] gas at roomtenperature and stirred
overni ght. Subsequently [err] was rem)vgg as far as possible with nitrogen,
and this solution was poured into 5 % s®fength citric acid. The aqueous
phase was extTheccoupownd wais poepareq ibu‘esewtingetﬁnyf(@beﬁmmm arshined
organi ¢ phaseethylesvesibenezybamiriel ast ¢énl Bie@pleobit T Boed grafp avasisybRg -
¥VI) t h4N?§ SO4, eRBiy dBhinatad’ £8 Ay ACY APOIPHeO amfamwr&hézwés Tob-U- f 15
g o c e 0
i3&d EH%%?Q f’%ﬁg"r’a&%ﬁ#&éﬁs@ﬁﬁ? AR %F fm A

acetone an he re- action so I on ‘'was t hen

concentr at |n a rot ary evaporator. The residue was dissolved in 9.1 m of
abs. MeOH an®*@™Ple{9%f abs [sic] [err] solution (10 % strength in MeOH)
and 20 stMer{DJ-Phe-P®d-HHE-pAMRY this, the reaction m xture was evap-

orated to dryness and the residue was purified by reversed phase HPLC
chromat ogr aphy, o gc8# Okid Hel 8%V \eddfifoundY( sk&npﬁBQowwéfa/dﬁ%%e%éa &n 25ehil
(Lerr). Teiglog BeBil)y s%ygfzgﬁg ¢ o fo ered (M
4H, Ar- iy } é h}; h i Lxe

(m B! > 5 eadpacaia e n @Q}’?Hﬂ
512 (-Boc), Jd4atipg aftey oh r@hzs te pﬁehﬂ%‘e(s A 1%@4

The conpound am:snptbpmw <} 74 éﬂ ) n@fiten 'Uie B@Ga@m /htidoogma) r¢mmd£>banpl e
20. [err] (dGciDvberidwerwilthi suppign a&dStBeélsc(mntlby{ didt iNBpLién A/the? redsh,
3H N H), 15 Sdud wasl cdi{ve'il);ed7w§tl{ Ci-0021ﬁ|1 &% - 17adetate Ant8) a kihite p oh')-

5.8/5.6 (2d, 1 9ter a3nsb ipl Ghtdn, 15pphf1fhdd 0 $£ 3k
B S SR A S

posed above 215

20 Example 10:
Z~Me-(D)-Phe-Pro-NH-pAmb:

(4-Cyanobenzyl)-prolylamide [sic] hydrochloride:

25 276 g of BocPro—Osuccinimide (0.88 mol) were introduced into 2 1
of methylene chloride at 0°C. To this solution were successively
added 163.9 g of 4-cyanobenzylamine hydrochloride (0.97 mol) and
230 ml of diisopropylethylamine (1.34 mol). The suspension was
stirred in a thawing ice bath for 48 h and then filtered. The

30 filtrate was extracted with 20% strength NasO; [sic] solution

(4 x), saturated NayBCO3; [sic] solution {3 x) and saturated brine
(2 x), dried and concentrated in a rotary evaporator. 299 g of
product remained and, after recrystallization from methyl tert-

"butyl ether, melted at 124-125°C. .

35 ' :

299 g of the Boc-protected compound were dissolved in 1 1 of die-

thyl ether. Ethereal HCl solution was added (excess HCl) and the

mixture was then stirred overnight. The precipitated salt was
filtered off, washed with diethyl ether and dried under reduced

40 pressure. The crude product was recrystallized from EtOH.

Yield: 200 g; melting point: 209-213°C (decomposition)

Z-Me—(D)-Phe-Pro-p-cyanobenzylamide:
45 3.1 g (0.01 mol) of Z-Me—(D)-Phe-OH and 1.49 g (0.011 mol) of hy-

droxybenzotrialzole [sic] were dissolved in 50 ml of DMF and, at
0°C, 2.1 g (0.01 mol) of dicyclohexylcarbodiimide were added. Af-



H (D) - Phe- Pr 8%R9/34388 D, L) -[err]- Me] - benzy: 45 (a)
N- (p- Cyanobenzyl ) benzophenone i mne: 270 g (2.0 nol) of anhydrous [err]
wer.e added to a solution of 150 g (0.8 nol) of 97 % pure benzophenone im ne
and 144.8 ¢ 0050/ 44966 57 (0.74 rol )3®f p-cyanobenzyl bronide in 450 m
of acetoni- tberl 30 mir 2h@ gi @ Wlemad3 O£f4-cyanobenzitl )pookylamide disdcé f or
6 h. After thgdebeRlorfidealahd 2a7l micof RanEHydmbypholineawekeoaddéd.h Thect i on,
the solvent yaacsibs ifidcuek! ¥ad EVREab¥t Soom t8hgétdthalel BPersitht,Nehe
residue was g&ﬁ%ﬂ P b Qe v fﬁ‘t@&a&‘”&ﬁkac ﬁ: s 6ehe! wid WMeedh1bq
et hyl acetaf €. R orgtaeglac Bhase WAS W,Eghe 2 X W rﬁé\&t e(r!j ried veg
[err] and ev&F6rundek CHY RERASULE; (TAG | TP IAPE R fHESP ¥ed 1 409 Pao g
of white cry®fapshyheaastagepdndvasbed] suagesadyely (wikly ¥aspEenSt )smepeshi ne:
20.7 g (0. 07 citoli¢ adid\ispputiomolsénsyiebyiiy aHC0dnsoliutiios ard dmidgcgolu~
dropwi se to aisal Ukfisr drylinghandnrémosaDremthensobvalitcpyr dils€ixiatioh? ¢
(0.08 mol ) ofy ¢ jsppsPRY *RLSEy PRE Y2scous Hi13rfhaidkd@ndWerdiuska T
strength thoguﬁg {yé lkéé£%*ﬁ$' n hexane - in 100 mM of abs

T r%%, The

tetrahydrofuran, a and m xture was stirred for 15 m nutes. Then
9.94 g (0.07 mol) of nethyl iodide were added dropw se, and the tem
perature of #mdédptien Ry, thexPinner x82gFi®fed to rise to room 20
tenperature. After addition of 100 mM of water and extraction several tines
with ether, tike3seghsf srletyd ehForidenedre\ddied dropwinegith ai ssivtidn Of
solution, f5 ¥, 9t gedfidbd.CEEbESH Ws A 80 thethy2bnd¢hibriad a¥ ey dyadr@thand
the eahg_r }"’aﬁ.igltﬁéé'vlaesd stliftred Yoo 48 HiF. ABshSEM MF ] atN0%E0 dMs02hition .
tetranydro u%%n4.7 g of the above substance in 30 ml of abs. methylene chlo-
ride was added dropwise. The reaction mixture was left to stand
at 0°C for 4 days. The solution was concentrated under reduced
20 pressure, the residue was diluted with 100 ml of methylene chlo-
ride, and this solution was shaken with ice-cold 15% strength
K2CO3 solution. Drying and removal of the solvent by distillation
yielded the crude imino ether base which was dissolved in 30 ml
. of MeOH, and 0.8 g of ammonium acetate was added. The solution
25 was left to stand at room temperature for 2 days.

After removal of the solvent by filtration [sic], the residue was
purified on a silica gel column (methylene chloride/MeOH/50%
strength HOAc; 40/10/2.5). The evaporated eluates were taken up
30 in toluene and concentrated in a rotary evaporator again. The
residue was dissolved in water, treated with active carbon and
subsequently lyophilized. 4.1 g (76% of theory) of white crystals
;emained, and these sintered at 83°C and melted at 178-184°C.

35 Example 11
HOOC-CH3~(D)-Phe—-Pro—NH-pAmb:

2.4 g of t-Bu0OOC~CHz—(Boc)-(D)-Phe—-Pro-NH-pAmb hydroacetate (from
40 Example 13) were stirred in 80 ml of absolute DCM and 15 ml of
ethereal HCl at room temperature overnight. The solvent was
stripped off under redured pressure, and the residue was ex-
tracted by stirring with 2:1 DCM/acetone and filtered off. 1.6 g
of the product were obtained as hydrochloride or dihydrochloride
45 or as mixture of the two salt forms in the form of a white solid.
‘Melting point: 210-220°C. ‘ '



25" 100 mog?o{LﬁI‘l?—H were added, and the m xture was stirred at room
tenperature overnight. The tetrahydrofuran was distilled out of the

reaction m xture under reduced pressure, the re- maining acid phase was
extracted several times with ether to réfove the benzophenone, then the
aci d phase waBxamrle dRka- 30 line with aqueous [err] solution while
cool ing in i cke0GO+tHLAED p+Rhe-PaOENRwAMDXL r act ed Wi t h et hyl ene chl ori de.
The extract vvas dri ed over [err]. After the nethylene chloride had been

PLripbed off.o% b Gel e Bofouda) Fh Mo tbl i | Bed- 208 BB hout
Boc- D- pheny#a#éﬁyl&gf%ﬂ?ﬁ ae][ &%ﬁ' §6ma§ %Fud?’i’ FapFF EHER0Td 2525 9™ (30
mol ) of pr opERRRATESERENFRE AhPd SF YA FRATEBEF 19D RN the hyesi-

acet at e) wer edueldas bepwmﬂ tbcr ats:otutg several toneg whth ethexs Rwb|g af
1- (4- cyanophepyoduzithywaandbicaiaed 8slhydrcrhloprbde of dRhgdfediloride- 6H mix-150

m of methyl epgrL HORhEetd daAkt" Fornidle MELELHE poit JbsripePd.or 2 h, dur i ng
which the ggnperature was aIIovved torise fromJ[err] to [err]. The organic

phase was vvasged mtfi water, 5 % strength sodi um bi carbonate and 5 % 45
strength citr 34| utlons dried over Na2SO4 and evapor- ated to

dryness. A paf 'eB‘SRQCI‘SW'SWQS’r)yéP&T?‘F?Tt?rPégﬁ‘dW'%as ob- 0050/ 44966 58

tained and was used wi thout further purification in the next reaction. (d)
(D) - Phenyl al aay| -p+ @ )-PhetBrdip-&yanbbynzylamidde nobenzyl am de: 5 4.1 g
of the aboyg conmpound and 4 m of triethylamne were dissolved in 40 m of
pyridine, saturated W G bELL{n)2pnkehfd-ANahbhénd 313089 ( Hor ¥¥ample 5).
tenperature overn|£§1 cl%h&g ig?lnEA I.c. 4.6 g (95 %) of the product were
obtained as hydrochloride 1p the form of white crystals.

20 b) t-Bu0OOC-CH;-(Boc)~(D)-Phe-Pro-p~cyanchenzylamide:

6.19 g of H-(D)~-Phe-Pro-p~cyanobenzylamide (15 mmol) were
heated together with 0.98 g of tert—-butyl bromoacetate
(5 mmol) and 0.63 g of ammonium carbonate in a mixture of
25 35 ml of water and 8 ml of nitromethane at 50°C for 2 h. The
mixture was then extracted with ethyl acetate, the organic
phase was washed several times with 0.1N hydrochloric acid,
the aqueous phases were extracted with DCM, and the combined
organic phases were dried over MgS0,;. After the solvent had
30 been stripped off, the product was precipitated as hydrochlo-
ride with ethereal HCl. 2.6 g (98 %) of the hydrochlorid were
obtained. The excess H-(D)-Phe-Pro-p-cyanobenzylamide was
recovered by extracting the aqueous phases at pPH 10 with DCM.

35 ¢) t—BuOOC-CHz-(Boc)-(D)-?he-Prd-p-qyanobenzylamide=

2.6 g of the above hydrochloride (4.9 mmol) were stirred to-
gether with 1.2 g of (Boc)20 (5.5 mmol) and 1.87 ml of DIPEA
) (11 mmol) in 95 ml of absolute DCM at room temperature

40 overnight. The solvent was then concentrated, the residue was
taken up in ether and washed with 0.1N hydrochloric acid and
then with water, and the solvent was dried over MgsSO; and
stripped off under reduced pressure. After the residue had
been extracted by stirring with hexane, 2.8 g of product were

45 obtained as a white solid.



(CHZCI 2/ I\/EO—POB?{L#gﬁomd t hat conversion to the thi oam de was conpl ete.
For isolation, the pyridine was substantially 10 . renoved by
distillation under reduced pressure, and the residue was taken up in 250 nm
of ethyl acetate and washed with brine, 5% % strength citric acid and [err]
sol utions. DAYi n‘g—WWHw@OOdHDhePMRI@nNHW-SU |lation resulted in
4.1 g of pure crystalline thioamde. 15 The thi oam de was di ssolved in 150

m of acetone anéonﬁﬁsqbnadflléné)mehie Nfurieit 16RATMAy ii9@bdene | Afilaihe St and

aror phous. pes! dupigach8i sty hodh bihel ¥ 33 2P IZPd ik e
subsequent?y dri g%\,?'l'he S rret hyI thioimdic nethyl ester hydr0| odi de was

di ssolved in 50 m of ethanol, 15 m of 10 % strength amoni um acet ate

sol ution were adéenversidnt bt thexhydooiedidecdntd the [hydrpacetat® rooRor

I sol ation, the splace/astingasn SIRA ppetlate fiont kgchamsgetje meatinkg Idinted in 100
m of 25 [er{ig-tAeci nsol ubl e constituents were filtered off, and '
subsequentpy the [err] was distilled off. Digestion with an ethyl

acet at e/ di et hyl %5 r,,mxture renoved the inpurities soluble therein. The
remai ning m di*dé/ acet ate was dis- solved in acetone/ wat er (3/2) and
convert ed mF*%PQ%éDﬁuPBeBVTNH‘&b@Pate by means of an | RA acetate ion
exchange and subse- quently freeze-dried. A white powder was i sol ated,

mel ti ng poi nThé kibnbbonq; was\Priebared by Melde}ife)N-(ethoxycarbonyl)-(D)-

H- (D) - Phe1Br gndWyirAahi k) (A gLy~ PeRenr) 1988, 45,mgqbQ¥ﬁ'l Rg-was
added. V/‘ift'e”bg"’zﬁ’r%lrf“i“e ??SS? #%ﬁ%‘%égﬂé L‘f’ '1°§"§“‘ie 2§r§y
adding et her SgeeRt, aftque HoFpafler (30" R heinnle’g). WiSE &rarr‘?ﬁ
until HO - f r BRSTRAFERALE (WeRR Qb Péﬁ%‘&e éggLﬁ’%’-"t\/\ﬂPPei‘% C; FAB were
obt ai ned, nelMtBg point [err] (di hydrochl o- ri de) FAB- VS: 407 (I\/Hr)
20
‘Example 15:

Boc-(D)-Phe-Pro~NH-mAmb:

The compound was obtained from Boc-(D)-Phe-Pro-OH with m-cyano-
25 benzylamine (as in Example 5). The hydroacetate was obtained in
the form of white crystals; melting point 130-133 °c

Example 163
H-(D)-Phe-Pro-NH-maAmb:

30 | .
Elimination of the Boc group from Example 15 took place as in
A.I.c. The white crystals of the dihydrochloride melted at
155~160°; FAB~MS: 394 (M+H*)

35 Example 17:
Z-(D)~-Phe-Pro~(D,L)-(4~-Am)-PhgOH:

a) 39.7 g (100.1 mmol) of Z-(D)-Phe~-Pro-~-OH, 11.53 g (100;1 mmol )

of HOSu and 20.66 g (100.1 mmol) of DCC were stirred in

40 400 ml of dimethoxyethane at RT for 18 h. The solid was
subsequently filtered off, the filtrate was concentrated and
the residue was taken up in acetonitrile. The reprecipitated
solid was filtered off and the organic solution was
evaporated to dryness under reduced pressure. Crude yield:

45 . 48.9 g of Z-(D)-Phe-Pro-Osuccinimide.



Exanpl e 23: [gPrS]()/“g(f(fSO/ 44966 59 N-(p-Cyanobenzyl)-benzophenone i m ne was
hydr oxynmet hyl ated in acetonitrile w th anhydrous potassi um carbonate,
tetrabutyl ammo- nium i odi de and par afornal dehyde. Wiite crystals: nelting
point 115-117 C. The al cohol group was ssﬂ)sequently etherified with 5
t - but yl di met hpl)si 2¢.53hg orfi EePhg(4-«I2088 Wi HTL0.32. A nbtdPIPBR- ahd M1 %agi d
in THF to give thefpeetBr{m-Pesrdsyrcininite nigdeadingolvidd 1nad00EmIVasE DMF
coupl ed under st apdar de £l faltOﬁf #éod heZnNEF&D)Wo%m Prmmaanéeﬁsw@r&ﬁ@r
o h RS 0t he rhahORd digeliit Nl SpacRaRAL 9&91 a% ﬁasq;g

i? ub %y%gtly

10 col urm chr omat &i ereoner

the protecti¥ve gr& H Lrganie a&f W?he’é*c’f%t@&t ﬂf'

hydr ogenol ysi s. THaS@hiksicdr pad Fanceptapked wdes, r?‘?‘t‘leﬂepa'?ﬁhﬁeﬂeﬁ"t -84 4t
[err], FAB-MS: 439f( k+ih)-PheSPEeNipiRhgl4-CREp+0Ht Aepaphedis wWhite crystal s
[sic] were obtained fromthe diastereo- nerically pure thioam de b by

am dation andc§l i @yngsi pfz ?—Pl?élﬂr%ckhllﬁx &@R?—oﬂﬁr&\ﬁ d’i§§oi\?éd lin

Exanpl e 25:,480C- (Qho ﬂf A’.l)a %‘ (32{’- ea‘ﬁﬁre £ é’rr
Boc- D- Ph Af"E N3 fe addi
a(r)ncdat i oﬁ( V\hl te ér’Qét%I ?P% fis 1.'*l g’?r or ﬁ?dg(ba@?ﬁ Jteéf éuen XFuzs.
[err] Elinmination¥ap ?W%@n@ BL!EPWFa ediindey redpred ATESFREP and the

remaining aqueous solution was acidified to pH 2 and
extracted with ethyl acetate. The combined organic extracts

15 were washed with saturated NaCl solution, dried with NaSO4
[sic] and evaporated to dryness in a rotary evaporator. Crude
yield: 40.94 g of Z-(D)~-Phe-Pro-NH-Phg(4~CN)-OH.

d) 2.78 g of 2-(D)-Phe-Pro-NH-Phg(4~CN)-OH, 18.9 ml of pyridine

20 and 8.7 ml of TEA were mixed in a reaction flask and
saturated with H;S gas. The solution was left to stand at
room temperature for 18 h. The reaction mixture was
subsequently poured into 2 1 of ice-water, and the aqueous
phase was adjusted to pH 3 with 1N HCl. The precipitated

25 product was filtered off and dissolved in ethyl acetate, and
the solution was dried with NasSO,; [sic]. After removal of the
ethyl acetate under reduced pressure, the residue was mixed
with 20 ml of acetone and 3.5 ml of Mel [sic] and stirred at
RT for 18 h. The volatile constituents were then removed

30 ‘under reduced pressure, and the crude thiomethylimine
hydroiodide was stirred in 8 ml of MeOH and 8 ml of
methanolic ammonium acetate solution (10 % strength) for
18 h. The reaction mixture was subsequently concentrated, the
residue was taken up in DCM, and the precipitated solid was

35 filtered off. Concentration of the filtrate resulted in
3.75 g of crude product. This was purified by reverse phase
HPLC chromatography. Yield: 1.5 g.
1-NMR (dg-DMSO, 8 in ppm): 8.4 - 8.0 (2m, 1H, NH); 7.7 — 7.4
(m, 4H, Ar-H); 7.3 - 7.1 (m, 10H, Ar-H); 7.0 (sb, 1H, NH);

40 5.2 - 4.8 (m, 3H, OCH2/0~Phg); 4.6 - 4,2 (m, 2H, o—Pro/
o-Phe); 3.6 - 3.2 (2H, &-Pro); 3.0 - 2.6 (m, 2H, CH2~Ph);
2.2 - 1.6 (m, 4H, a/f~Pro)
FAB-MS: 572 (M+H'*); melting point 155 - 158°C

45



conpound 25. ngr%?c{rllc?cghﬁsori de: white crystals, nelting point [err], FAB-Ms:
412 [err] 35 Exanple 27: [err] The conpound was prepared as in Exanple 3
fram40 [err], nelting point [err] (hydrgacetate) Exanple 28: [err] 45

60 Elimnation of the Boc group from Exa%le 27 was carried out as in

" A l.c. The coFxempdewkd: obt ai ned as di hydrochloride; nelting point [err] 5.
Exanpl e 29: Boc- (D, L)-Phe(4-Br)-Pro-NH pAnrb: The conpound was prepared

starting fromgBqeyLbhdlp 1R )4 FR)aPHg LN :0- p- cyanobenzyl ami de x HO as
in Exanpl e 3. 18 1H—NNRI?%2?EA£§£ [e}r] ?n ppm: 8.4/8.1 (t, 1H NH); 7.78

2d, 2H, Ar-H); 7.2 2 Ar-H.. 7.0 d, . 1 - 4.5 - 4.2 4H,
(CI—|2/2 a-H: %?aé (rﬁ'léﬂ?,"l F?h% ﬁbss%équ?"é’(éo%sz'ﬁ %j)f?ﬁ f?‘.’f%@gg‘]f’ﬁr?m 4H,
[err]); 1.3/1.2 (2ddedrto ﬁc%}“llsf@@m& 575/Spbgeg ¥ 2ydBt 8n8E poi nt
lerr] (deconp.) (lEydPyzRle-Rrat-¥R-Ehg(AyiCll)SOH {20 Y0emi] of NGY wede- DABR] Hoerr ]
-in ppm: 9.2 (b, 4t)is Bohiticn @nll, it WasNipft Ad stafd at] rodm ldemperadtyrg 4H,
Ar-H); 7.2 (M 2Hgofr 46)h. For wBrkdd) the bblctiondRikedfe wiE cbRbédtrated)
,('n 1H, a_kfd 3'8ahd3tﬁé(fgsi%ﬂe was taken up in ethyl acetate and washed with
~ cold K,CO3; solution (5 % strength). After the organic phase
had been dried with NaSO4 [sic], the solvent was removed in a
rotary evaporator, and the crude iminomethyl ether was left
to stand in 6.5 ml of MeOH and 6.5 ml of methanolic ammonium
15 acetate solution (10 % strength) for 18 h. Concentration of
the solution resulted in 2.4 g of the crude product, which .
was purified by reversed phase HPLC chromatography.
1H-NMR (d¢-DMSO, & in ppm): 9.6 ~ 9.2 (b, N-H); 8.75/8.5 (2d,
1H, NH); 7.8 (m, 2H,Ar-H); 7.6 (m, 2H, Ar-H); 7.35 - 7.2 (m,
20 108, Ar-H); 7.05 (sb, 1H, NH); 5.6 (2d, 2H, OCH2); 5.0 - 4.2
(3m, 4H, a-Pro/o-Phe/a—Phg); 3.6 (2s, 3H, OCH3); 3.5 - 3.2
(2H, d-Pro); 3.0 - 2.6 (m, 2H, CH2-Ph); 2.2 - 1.6 (m, 4H,
(B/y-Pro)
FAB-MS: 586 (M+H*); melting point 129-131°C (hydrochloride)
25
Example 19:
H~-(D)-Phe-Pro-(D,L)-(4~Am)-Phg-~OH:

The compound was prepared by elimination of Cbz from Example-17.

30 1H-NMR (dg-DMSO, O in ppm): 9.0 (b, NH); 8.7/8.4/8.05 (3d, 1H,
NH); 7.8 - 7.0 (m, 9H, Ar-H); 5.1/4.9 (d, 1H, o-Phg); 4.45 - 4.0
(m, 2H, a~Pro/o~Phe); 3.8 - 3.0 (m, 2H, §-Pro); 3.0 - 2.7 (m, 2H,
CH2-Ph); 2.2 - 1.4 (m, 4H, B/y-Pro)

35 FAB-MS: 438 (M+H*); melting point 149 - 150°C (dihydrochlbride)

Example 20:
Boc-(D)-Phe-Pro-{4-Am)-Phg-CH;Ph

40 a) N-(Diphenylmethylene)-4-cyanobenzylamine:

23.73 g (0.2 mol) of 4-cyanobenzylamine and 36.25 g (0.2 mol)
of benzophenone imine were dissolved in 540 ml of DCM at room
temperature and stirred overnight. The reaction mixture was
45 subsequently washed with 2 x 90 ml of water and dried with
Na»S04, and the solvent was removed in a rotary evaporator.
55.59 g (93.7 %) of the crude product remained. Recrystél-



Proy: 3.1 - PHPUALBE [err]): 2.2 - 1.7 (m 4H, Pro); FAB-NB: 474 (MrHH);
melting point [err] (deconp.) (dihydroacetate) Exanple 31: 30 [err] The
conpound was obtained by elimnation of the benzyl group by hydrogenol ysis
using Pd/C similar to the conventional 8Peavage of Z protective groups
(A.1.b.) from Exdnizlatidx. £5em558| mdfof HiPr®8 reswltest iby97i87 rnt(iBOR4atll of
stripping of f theurel pesdude.sulizenMr n dolee; dishydr psiy :0r7i.de7bys pegciomi, t.at i on
with ethereal HCla,JldglitNgs PQI,Nr1288,49 C Exanple 32: 40 [err] Preparation
took place as in Exanple 3 from[err] nelting point [err] (hydroacetate) 45
i on of -t he BocJ(ﬁgrou from Ex n’gle 32, was
¥ )

61 Ex le 33: [ . 5 Elj
carri ggp oﬁt5 R i[(ra?‘r'khi?&.enwlé;%tlr@ epe) - (PsPheny chrova EXLARRe 34

10 [err] Preparation took place as in Exanple 3 from[err] nelting pojnt
[err] (hydroacet &3 fthoExafiniDa @&re [intirjoduced into 45 ml of THF at -30 C.
Subsequently 15 g (50.61 mmol) of N-(diphenylmethylene)-.
4-cyanobenzylamine in 75 ml of THF were slowly added drop-
10 wise. After stirring at -30°C for a further 10 min, 8.6 g
.{55.7 mmol) of acid chloride (dissolved in 7.5 ml of THF)
were slowly added at -78°C. After the reaction mixture had
been stirred for 18 h (the reaction temperature was allowed
to rise to room temperature overnight), it was cooled to
15 -20°C, and 3.6 ml of HOAc and 17.25 ml of water were added.
After the reaction mixture had reached room temperature, the.
THF was removed under reduced pressure, the residue was taken
up in ether, the organic phase was washed with saturated NaCl
solution and dried, and the ether was removed in a rotary
20 evaporator. 26.18 g of crude product remained and were
employed without further purification in the next step.

c) a-(p-Phenylacetyl)-4-cyanobenzylamine:

25 26.18 g of the synthesized crude ketone were stirred in
250 ml of 0.25 N HC1l at room temperature overnight. The reac-.
tion mixture was subsequently extracted with DCM, and the
aqueous phase was lyophilized. After reversed phase HPLC sep-
aration, 2.52 g of a—(P-phenylacetyl)-4-cyanobenzylamine re-
30 mained. lH-NMR (DMSO-d¢, O in ppm): 9.0 (s, 3H, NH3);
8.0/7.75 (2d, 4B); 7.25 (m, 3H);: 7.0 (dd, 2H); 5.7 (s, 1H,
NCH); 3.9/3.6 (2d, Ph~CHp-); FAB-MS (M*): 250

d) 2.51 g (6.92 mmol) of Boc~D-Phe-Pro-OH were introduced into

35 40 ml of abs. DCM at -20°C. Subsequently, 0.80 ml of N~me-
thylmorpholine and 0.90 ml (6.92 mmol) of isobutyl chlorofor-
mate were added to the solution, and the latter was stirred
at -20°C for 20 min. After addition of a further 0.80 ml of
methylmorpholine and 2.52 g (6.92 mmol) of a, (B-phenylace-

40 tyl)-
4-cyanobenzylamine [sic], the reaction mixture was stirred
for a further hour For workup, the reaction mixture was di-
luted with 50 ml oxr DCM, and the organic solution was washed
with 1 N HC1 (3 x 40 ml), 5 % strength NaHCO3; solution

45 (2 x 40 ml) and saturated NaCl solution (1 x 40 ml). After
drying and concentration of the solution, 3.97 g of the crude



_Elimnation OPOISP?«!%ggsgroup from Exanple 34 was carried out as 20 in

A l.c. Melting point [err] (D hydrochlorid) Exanple 36:

Boc- (D) - Phe(4- Bzl O - Pro- NH pAnb: 25 The greparation took place as in
"Exanple 3 from[err] Melting point [err]®§¢hydroacetate) 30 Exanple 37:
[err] Elimnati onpubdidie rémaigeduIiisomasxpummifhedsbywasoliwn cbdonatography
A l.c.; 35 Meltinghesané/dihiyl] acetavedr.oghendi gai3Eganpl e 38:

Boc- (D, L)-Phe(4-Et)-Pro-NH pAnb: 40 Preparation took place as in Exanple 3

from Boc- (D, LL+Ph 5 o, qj [ - d €~ LHE NIVR
( DVBO- d, ([err )Frgt 43%)@755"%# df BoBL g%egg%zﬂ?fﬁ% i HCS’Z,‘I%‘. 259G
8.09 (toget Ifer 1H§”ngr issplygd 1y o9 gl of Ryrigdip ca‘i‘?a?ngsr\ﬂ?e',@l.%'- 4.20
(4H, 2 x CH and 1Thipcsolution was satmraged Jwith Hpf gag @t) rogmotemperatppe)
CH2), 2.6 - ca. 2abd(&tirdedr oyerniglt.- SubsOPEHNLIFOBFS GRsl rémévied & Xafeas],
1.3 - ca. 1.2 (9HpoBgidle GdthlnPtrogen)SahdHthiesHdp1b¥ oW vas3Poutéd rintollses
di hydrochl ori de wagrohdd REE-RY &tidD HRki 2gudtus' BRafOGrdl QRrheod @&%EEQ
38 as In /\ﬂo C. . times with ethyl acetate. The combined organic phases were
washed with saturated NaCl solution and, after drying with
Na;SO4, concentrated in a rotary evaporator. Crude yield:
4.13 g.

15 £f) 4.13 g of the crude thioamide were stirred together with
23.3 ml of acetone and 4.05 ml of Mel [sic] for 18 h. The re-
action solution was then concentrated in a rotary evaporator.
The residue was dissolved in 9.1 ml of abs. MeOH and 9.1 ml
of abs [sic] NH4OAc solution (10 % strength in MeOH) and

20 stirred for 18 h. After this, the reaction mixture was evap-
orated to dryness and the residue was purified by reversed
phase HPLC chromatography (acetonitrile/water). Yield: 680 mg .
(hydroacetate). .

_ 1g-NMR (de¢-DMSO, d in ppm): 9.4/9.2/8.8/8.6 (44, 1H, N-H);

25 7.9 - 7.5 (m, 44, Ar-B); 7.3 - 7.0 (m, 11H, Ar-H/NH); 6.0/5.7
(2m, 1H, o~Phg); 4.4 - 2.6 (m, 8H); 2.2 - 1.6 m, 4H, '
B/y-Pro); 1.3 - 1.2 (2sb, 9H, Boc)

MS: 612 (M+B*), 512 (-Boc), 365, 161, 120

30 Example 21: :
H-(D)-Phe-Pro-(4-~am)~Phg-CH;Ph:

~The compound was prepared by elimination of Boc (HCl/dioxane)
- from Example 20. lH-NMR (de¢-DMSO, 8 in ppm): 9.5/9.4 (24, 1 H,
35 NH); 9.4/9.2 (2sb, 3H, N-H); 7.8 (d, 2H, Ar-H); 7.6 (4, 2H,
Ar-H); 7.4 - 7.0 (m, 10H, Ar-H); 5.8/5.6 (2d, 1H, a-Phg); 4.35
" (m, 2B, o-Phe/o~-Pro); 4.1/3.9 (4d, 2H, CH2~Ph); 3.7 (m, 2H, CH2):
3.2/3.0 (2m, 2H, CH2); 1.8 — 1.6 (2m , 4H, B/y-Pro)

40 Ms: 512 (M+H*), 393, 252, 161 (dihydrochloride)

Example 22:
H-(D)-Phe-Pro-NH-pAm~[ (D,L)~-0~Me]-benzy.:

45 (a) N—-(p~Cyanobenzyl)benzophenone imine: _ _
270 g (2.0 mol) of anhydrous K,CO; were added to a solution of
150 g (0.8 mol) of 97 % pure benzophenone imine and 144.8 g



reir] ([err]®PY #4988 ppmy: 9.55 9.40 (2H anmidine), 9.32 - 9.20 10 (2H,
amdine), 890 and 8.70 (together  1H, NH), 8:85 - 8.75 and 8.40 - 8.30
(toegether 3H, [err]), 7.90 - 7.05 (8H, aromatic H), 4.50 - 4.10 (4H, 1 x
[err] and 2 x CH), 2.6 - ca. 2.5 (2H, [¥rr]), 1.9 - 1.3 (4H, 2 x [err]),
1.2/1.1 (3H, [er(q)74 moEyandlp-cy@nBbenty) Ib)romhée4iri AS0- Rl oeflHagedmini~The
hydroacet at e wastpillehi and be mistinre owde Cef, ko- S0RX 4ti PopHtampdrathxanpl e
3i ngg) [gral3 g E'C\i/SEbzdfs hLeéH:ei‘ mﬁéo& .9185sa(1%§ had sl remBved x(y?lm%gh-
Gy 5573 ang 4o wisRIEhIE or e olJ Ougs séést(a%@g Eggf..« ol Eir -
- 2.6 (3H, 5[ err]95Ft1daf108, 2“"1‘ S t T—% X’afe’P’r’f Wft

Boc), ca. 1.2 - gn@gex(tgﬁctgdxs?@r,a]l) tggqum| gthm_ acetate. The organlc

H (D, L) - Phe(4-i Pphaser srali-wastesl 2Tkewifthywitech| driett owes B&iSgianand hyvapor-

el i m ni nation of até® toArgheds OWigeEbibiWith etiér aesultéd! ik . 180G bE

([err], [err] | Ny ersblis, %eﬂQzﬁ&"#@ﬁ'f@ dip92102%9.30 - 9.20 (2H,
_an1d|ne) .90 and 8. 70 (together .75 and 8. 30 (together 3H,

err - 4 10 (4H, 1 x [err] and 2 x
[CH) ]ca 3. g{®) 3}'3( anp 8 ’%"%13“"2“% (3H 35( err] angl CH% 2.4 - 1.3
H 2 x [err]),2Q: ((9H°7 zmrgpl[)ep,f] ,I-Mp'x@bggzy )benzophenone imine
(D) - Phe( 4-t BuGyex® @ddleldpm&pwm Thea hgalluddont af el ks upbdiisentrdpyleside i ng
(D) - Phe( 4-t BuQp#dpared Hromagyalse g3 (0 M tnolg poi diisbpropaminieagpde 43 45
(D) - Phegg-t BuQig i eanNio D tino1) of 15 & strength solution of butyllithium

in hexane ~ in 100 ml of abs. tetrahydrofuran, at -70°C, and.

the mixture was stirred for 15 minutes. Then 9.94 g

(0.07 mol) of methyl iodide were added dropwise, and the tem-
perature of the reaction mixture was allowed to rise to room

20 temperature. After addition of 100 ml of water and extraction

several times with ether, the ether phase was washed with 5 &
strength citric acid solution, 5 % strength NaHCO3; solution
and water and dried over Nay;S0O;, and the ether was distilled
off. The residue was dissolved in 150 ml of tetrahydrofuran,

25 100 ml of 1N HCl were added, and the mixture was stirred at

room temperature overnight. The tetrahydrofuran was distilled
out of the reaction mixture under reduced pressure, the re-
maining acid phase was extracted several times with ether to
remove the benzophenone, then the acid phase was made alka-

30 line with aqueous K;CO3; solution while cooling in ice, and the
oily base was extracted with methylene chloride. The extract
was dried over K;CO3. After the methylene chloride had been
stripped off, 9.7 g (95 %) of a yellowish oil remained and
was used without further purification in the next reaction.

(4
Z-
Z-
H:

35 .
(c) Boc-D-phenylalanyl-proline (D,L)-o-methyl-4-cyanobenzylamide:
16.2 g of diisopropylamine and 22 ml (30 mmol) of
propanephosphonic anhydride (50 % strength solution in ethyl .
) acetate) were added dropwise to a solution of 3.65 g -
40 (25 mmol) of 1l-(4-cyanophenyl)ethylamine and 9.1 g (25 mmol)
of Boc-D-Phe-Pro-OH in 150 ml of methylene chloride at -5°C.
The mixture was stirred for 2 h, during which the temperature
was allowed to rise from -5° to 20°C. The organic phas. was
washed with water, 5 % strength sodium bicarbonate and 5 %
a5 strength citric acid solutions, dried over Na;SO; and evapor-
ated to dryness. A pale yellowish crystalline residue was ob-



0050/ 44966 690?#«!429€r60t ective group was elimnated from Exanple 42 by

hydr ogenol ysis using Pd/.C as in A l.b. The product. was obtained as in

di hydroacetate; Melting point 94-1020C 5:Exanpl e 44

Boc- (D, L) - Phe(4-tBu) - Pro- NH pAnb: The h§/§ir oacetate was obtained by reacting
Boc- (D, L) - Phe( 4- ttBih&H &gl aasEnsed ve thoukkbfurtherppinifjaatipnEianthe nekt
[err] 15 The hydﬁ:eab{—_mn.de was obtained by elimnation of the Boc group

- from Exanple 44 as in A I : Nbltlng p0|nt 96- 1100C 20 Exanpl e 46: _
H- (D, L) - Phe(4-4pPh),= pPhe(4-P

Bo(c (D) L) - gé\ ) Z é? 2t f.;f-fa ﬁ*éxm@ﬁlﬁg%%rntzﬁga{n}ge Boc
group was subée u%n‘? h&l %H‘p& $ %Wé in

ppm: 9.50 - 9.4dipeelvediia A8)ml PHBEyridine, (szﬂurah?tauw@)h HgS ik &vtr’?g sllcro

(toget her 1H, NHLef8. 89 shandlaBrgamdemperaBide NwWexdight .33 TLC. Gtreqkl3H,

aromatic H), 4.5QcH,el YHebdH 9/1)x showed that ZonvéiddionClo theé th:.%aﬁlé&Hras'

CH2), 3.10 - 2. 9503\514@4‘1, Fo?! iddlatdich, the %M’dlng Yad Hubkkak¥ sl

[e&r] 35 G@rpoun gﬁ Xﬁ‘%rféﬂ"s ff_gt% o L3k r!:% §9§ss(uQ~eL) ahd Sk B“) =L

and k- Pro-p- cyangesg e was %aﬁen up ln 290 l acetate and washed
with brine, 5 % strength citric a01d and NaHCO3 solutions.
Drying and removal of the solvent by distillation resulted in
4.1 g of pure crystalline thioamide.

15
The thioamide was dissolved in 150 ml of acetone and, after .
addition of 7 ml of methyl iodide, left to stand at room tem-
perature for 6 h. After the solvent had been stripped off,
the amorphous residue was extracted by stirring with dry

20 ether and subsequently dried. The S-methyl thioimidic methyl
ester hydroiodide was dissolved in 50 ml of ethanol, 15 ml of
10 $ strength ammonium acetate sqlution were added, and the
mixture was heated at 60°C_for 3 h. For isolation, the sol-
vent was stripped off, the residue was dissolved in 100 ml of

25 CH,Cl,;, the insoluble constituents were filtered off, and
subsequently the CH,Cl; was distilled off. Digestion with an
ethyl acetate/diethyl ether mixture removed the impurities
soluble therein. The remaining mixed iodide/acetate was dis-
solved in acetone/water (3/2) and converted into the pure

30 acetate by means of an IRA acetate ion exchange, and subse-
quently freeze~dried. A white powder was isolated, melting
point 110-115°c; FAB-MS: 508 (M+H*)

(e) H-(D)-Phe-Pro-NH-pAm[(D L)-a~-Me]-benzyl:

35 The above compound was dissolved in 70 ml of CH3;Cl,, and 80 ml
of HCl-saturated ethyl acetate were added. After a short
time, a precipitate separated out and was completed by adding
ether. The latter was filtered off with suction, washed with
ether until HCl-free .and dried under reduced pressure. White

40 crystals were pbtained,'melting point 190-195°C (dihydrochlo-
ride), FAB-MS: 407 (M*).

Example 23:
Me-(D)-Phe—Pro-(D or L) (4 Am)-PhQWCHQOH]/a-
45



[err] (d6-D|v5?)?5 éﬁ' &, ppn): 10.0 - 9.2 (b, NH); 8.4/8.0 (2t, 1H, NH);

7.78 (2d, 2H, Ar-H); 7.42 (m 3H, Ar-H): 7.25 - 7.0 (m 4H, Ar-HNH); 4.4 -
4.2 (m 4H, [err]) 3.7 - 3.0 (m 2H, -40 'err]) 3.0 - 2.6 (m 4H, 2.
CH2-Ph); 2.2 - 1.7 (m 5H [err] a,5 (m [err]) 1.25 (m 9H, Boc); 0.95
(t, 3H, CH3) N-(mmabenwbrmzoswqmm}ne pax) hc/dsg:syme@matse&n 134 45
Exanpl e 48: HaddkdnitPhaéwithi anBydrols partassium GEDOA4SEH tetrEbatybammnd
was prepared iwmellldmlaatam piraBegmiIdunydea "Whitet 6 gheaié #AtNE o lmy 1 ]

in ppm: 941 2oh ik Zé(Zd
AN, 9% T e i

2.56/2.4 (2m °£Pr<= eﬂ 1t9/ !’-B? Itf%? Pzrﬁfeq%# (B W'd}l&!{ Ymetbrsl-( ot
3H, CH3) ME: nfnyqymbﬁn?ylémmne 1T8is Brimes wagscouplied uhéetcﬁtnndardhe dlhy-
dr oacet at e. -l€orddariphe wWHth [23Mel-{DpPhe-Pro~-OB and converted with HyS into

Boc- ( D) - Phe( 4K Q¥R balti e Nk iehC was obsgiibted 1onto thLZaﬁagt&feomers by

-Boc- (D) -Tyy %ﬁxﬂﬂ %ESné@éB&%?hgd ?éré J-H Eﬁ@@éﬁn& ' n;,g g
Boc- (D)- T Pr 0- b3 fB d
h%rgg)ena%/(rag ) ﬁweqr!'}gf' y o<§’|§1° éﬁg ratgtff’glpg,sbﬂ(')? eélﬂm?ihe Bﬁt % an
filtered of f SHPinFdssand bt hydsogenglysds - ofke "Bﬁd‘ ( BFYStAL $P€tﬂlﬁ?%no- 20
benzyl ani de waftesbtfxemee dryimgamelted jate 1jFel80’°C, FAB-MS: 438 (M+H*).

15 Example 24: '
Me-(D)-Phe-Pro-(D or L)(4 Am)-PhW[CH,0H]/b:

Amorphous white crystals [sic] were obtained from the diastereo-
merically pure thioamide b by amidation and elimination of pro-
20 tective groups, FAB-MS: 438 (M+R*).

Example 25:
Boc-(D)-Phe(4-F)-Pro-NH-pAmb:

25 Prepared by reacting Boc-D-Phe(4-F)-OH with N-(4-cyanobenzyl)-
prolinamide and subsequent amidation. White crystals, melting
point 184-187°C (hydroacetate)

Example 26:
30 H-(D)-Phe(4~F)-Pro-NH-pAmb:

Elimination of the Boc group under standard conditions from
compound 25. Dihydrochloride: white crystals, melting
point 225-230°C, FAB-MS: 412 (M+H')
35 .
Example 27:
Boc=-(D)~Phe(4~Cl)-Pro~NH-pAmb:

The compound was prepared as in Example 3 from
40 Boc-(D)-Phe(4-Cl)-OH; melting point 124-1379C (hydroacetate)

Example 28:
H~-(D)-Phe(4~Cl)~Pro-NH~-pAmb:

45



050/44966
‘12 5 g of thlos co/rrpound wer e di ssol ved in 50 mM of pyridine and Stl rred at

[err] with 4.7 m of trlfluororrethanesulfonlc anhydride for 1 h. After a
further hour at roomtenperature, the m xture was poured into water
and extracted with ethyl acetate. The oﬁganl c phase was washed with water
and dried ov@lipmdpatian of &hepBec (IHeupy FTIORAETPLLr 91 a8, sashied Qut a8 de
~were obtai nedn A.3.0f Thec compbhnd ovascpbtaimed cisc ddhydtachllo?3det mélting 134
g of bi sdi phryinkphespdBaeepr opane, 73 ng 30 of Pd-11 acetate, 1 m of
MeOH and 40 ml of DMF, and carbon nonoxi de was passed in at [err] until no
nore gas grbed. The m xture was poured into saturated brine and
ex- tract\g?\ﬁ%&aﬁ'pz ?? acetate._WAshing the organic phase with 10 %
strength citAoC-4BrH) hefdr8r)- %ﬁ%/‘i’ﬁgpg%

the solvent resulted in 3.3 g of :

Boc- ( D) - Tyr ( AcheOchisporiiid wasc paepdrey gtant ieg fixpm Bec+ (D40 ~Phe(4-Br )g-08f t he
above nitril endeHePEEPLIyandbeni Pl dnideasti BENashYdr Rkashide 33s in Exanple 3.
650 nmg werfg obtai ned after puri- fication by coI um chr omat ography on

"silica gel. [%rgl% 5 Bgs |§qp 8. E}s laamg,h? e) % 2 1H, NH
2 rotaners 67 arBﬁ‘af G é ")
(1 3- 1.2 ga?ér'lacﬂ 2 @bggﬁzm B g5 EQaH%P 18y NE B)7 4.5 - 4 m, 48,

H (D) - Phe(4 QH2(R) ol b NHSpAmb: 28, Pr@)of 3the CofipOBnREr GWEthpl?e-WQ-were
converted intla7t fm, S4mifdiyARrd)sdrlcdddt 2t €2dyn 98p Baxk at e i on exchanger, and

the Boc grisiFasamse! 578 /574edMast);nmeéltig pbiRty1Piod haepomsllct(niAzoaséai ned
as di hydrochltgrt'b(je; melting point [err]

r [err] and 35 stripping off

Example 30:
H-(D,L)~-Phe(4-Br)-Pro-NH-pAmb:
20 _
The compound was prepared by elimination of Boc from Example 29.

1H-NMR (dg-DMSO, & in ppm): 9.2 (b, 4H); 8.6/8.5 (2t, 1H, NH); 7.8

(2d, 28, Ar-H); 7.4 (m, 4H, Ar-H); 7.2 (m, 2H, Ar-H); 7.2 (b, 3H,
25 NH); 4.38 (2dd, 3H, CH2/0-H); 4.2 (m, 1H, a-H); 3.8 -~ 3.6 (m, 2H,

Pro); 3.1 - 2.8 (m, 2H, CH2); 2.2 - 1.7 (m, 4H, Pro);

FAB-MS: 474 (M+H*); melting point 56°C (decomp.) (dihydroacetate)

Example 31:
30 H-(D)~-Phe(4-0H)~Pro~NE~-pAmb:

The compound was obtained by elimination of the benzyl group by
hydrogenolysis using Pd/C similar to the conventional cleavage of
Z protective groups (A.I.b.) from Example 37. Removal of the.

35 catalyst by filtration and stripping off the solvent resulted in
the dihydrochloride by precipitation with ethereal HCl.
Melting point 129-140°C

Example 32:
40 Boc-(D)~Phe(4-MeO)-Pro-NH-pAmb:

Preparation took place as in Example 3 from
Boc-(D)~Phe(4-MeO)OH;
melting point 67-83°C (hydroacetate)

45 :



(deconposi ti oR§3964438%pi e 51: H (D) -Phe(4-N®R) -Pro-NH pAnb: a)
Boc-proline (p-am di nobenzyl)am de 15 Boc- Prol i ne (p-cyanobenzyl)am de
(see Exanple 5 for preparation) was converted as in the A lll.1 nethod into
the thioanide using [err] and subsequen®ly into the anidine. The anidine
was obtained in the formof white crystals, rreltlng point [err]. 20

FAB- M5 ( M+-H+) gxamide 38} N-(p Am di nobenzyl ) proli nam de- di hydr ochl ori de:

- The Boc prote L | )2 pileQ 4 DGy fhDpdst fromthe above com 25 pound as
in Al.c. The§d<% éﬂoghl ori de was i sol at ed as a very hygroscopi ¢ powder,
' neltlng point 130 to

er FAB-
Boc- (D) - Phe§4E}\E2‘)nal3F'g I\F&pfﬁ’r?o3°§og§k Woﬁxiﬂ‘p]f) 32¢¥8 FETHS P58 err]
in 40 M of THF AwdeCstirred at roomtenperature for 4 h after addition of
1.9 g (12. 6 nMelyimf pbihydr2bdH22M201t (dikydrechiari®ed g (25 mol ) of
di cycl ohexyl carbodiim de. The precipitated 35 - urea was filtered off
Wi th suction ap %‘eaﬁs Rgd with a little THF. " A solution of 4.1 g (12.6 nmol)

of N-(p- a{Thgl ﬁo% %’A)O_Bﬁg“nﬁtoaﬂn?gg At Qchloride and 1.6 g of sodium

bi car bona ér was added to this filtrate at [err].
After stirring at roomtenperature for 48 h, the solvent was substantially
re- moved by Brepanationohook tplacesaguin \EXAMPAR o £H9™ n et hanol , insol ubl es
were renoved Bycs (D Ir)aPhe(4-E0)OBhe sol uti on was again concentrat ed. 45

melting point 115-145°C (hydroacetate)

- 15
.Example 35:
H-(D,L)-Phe(4-Et0)~Pro-NHE~pAmb:

Elimination of the Boc group from Example 34 was carried out as
zo in AlI.cl
Melting point 218-230°C (Dihydrochlorid)

Example 36:
Boc-(D)~-Phe(4-B210)~-Pro-NH-pAmb:
25
The preparation took place as in Example 3 from
Boc-(D)-Phe(4-Bz10)0H:
Melting point 111-125°C (hydroacetate)

30 Example 37:
H-{(D)-Phe (4-Bz10)-Pro-NH-pAmb:

Elimination of the Boc group from Example 36 was carried out as
in A.I.c.;
35 Melting point 201-210°C (dihydrochloride)

Example 38:
Boc-(D, L)-Phe(4-Et)—Pro-NH-pAmb

40 Preparation took place as in Example 3 from Boc-(D,L)-Phe(4-Et)OH
to give the product - hydroacetate.
1H-NMR (DMSO-dg, & in ppm): 9.25 (2H, amidine), 8.85 (2H,
amidine), 8.42 and 8.09 (together 1H, Nd), 7.80 - 6.95 (9H, aro-
‘-matic H and NH), 4.45 - 4.20 (4H, 2 xCH and 1 x CHz), 3.75 - ca.
45 3.0 (2H, CHz), 3.0 - 2.6 (2B, CHy), 2.6 - ca. 2.5 (2H, CHz), 2.3 -



0050/ 44966 6é’°l5n°e/44e95| due was purified on a silica gel colum with a [err]
% strength acetic acid m xture (45/5/1.5). The eluate of the pure fractions
was distilled off, adding toluene towards the end, and the residue was -
recrystallized 5 from50 nl of acet®8R&e with the addition of a little
water. 3.3 g 148 (%ef2thdlzy) 103 -aciadi he2 a#t-aBechered . s‘o?atebl 0 e form
- of white crysimhs, nelting point 162 to [err] 'FAB- MS: = 539.5 [err] 10 d)

~[err] The Boc group was elimnated as in A l.c. D hydrochloride: white
crystals, rre gow; [err] (decorrposr ti on) [err] 15 Exanple 52:
Boc- (D, L) ound was prepared starting from
Boc-(D, L) - Fﬁ] )C?-P%H’d' lE)HEr?%?,"gzg)mobenzyI am de x HO as in Exanple

3. [err]: 9.4 - 9 0 (b, N-H) 8 9/8.4/8.15 (3t, 1H, NH); 7.8 (sb, 2H, Ar:H);
7.45 (2d, 2H Ther dihydfodflori@eowd® mbﬁlﬂneﬁrb}vel\llil)mnatson of zherﬂ?'oqrqroup

[err]); 3. 7/3f1wn3.=:§aﬁ.§m PHas[ earA)I.c3.0 - 2.7 (2m 2H, Ar-CH2); 2.2 - 1.7
(3m 4H, 25 [y 255 ﬁﬁfﬁvc)sﬂ%BJVB » 46 12K Matt 8 1 Fxp 18 .8253: 9. 20

F?(g L)- f Pheg E&f grsf 30nd &, 700 TR Ech IR 5D RPRY L 83 —eb 1 78 nadd on

o oC Trom 0 tog her 3H, NH3*), 7.90 - 7.05 (8H, aromatic H),

15 Example 40
Boc=-(D,L)-Phe(4~-iPr)-Pro-NH-pAmb:

The hydroacetate was obtained by reacting Boc-(D,L)-Phe(4-iPr)OH
as in Example 3. ' ‘

20 1H-NMR (DMSO-dg, & in ppm): 9.25 (2H, amidine), 8.50 (2H, ami-
dine), 8.43 and 8.09 (together 1E, NH), 7.80 - 6.95 (9H, aromatic
H and NH), 4.45 - 4.20 (4H, 2 x CH and 1 x CH), 3.7 - ca. 3.2
(2H, CHz), 3.0 - 2.6 (3H, CH and CH), 2.2 - 1.5 (4H, 2 x CHz),

_ 1.3 - ca. 1.2 (9H, Boc), ca. 1.2 - 1.05 (6H, 2 x CHj3)

25
Example 41:
H-(D,L)~-Phe(4-iPr)-Pro-NH-pAmb:

The dihydrochloride was obtained by eliminination of the Boc
30 group from Example 40 as in A.I.c.
1H-NMR (DMSO-dg, O in ppm): 9.50 - 9.40 (2H, amidine), 9.30 - 9.20
(28, amidine), 8.90 and 8.70 (together 1H, NH), 8.75 and 8.30
(together 3H, NH3*), 7.85 - 7.10 (8H, aromatic H), 4.50 - 4.10
. (4B, 1 x CH; and 2 x CH), ca. 3.8 - 3.3 (2H, CHz), 3.3 - 2.8 (3H,
35 CH, and CH), 2.4 - 1.3 (4H, 2 x CH), 1.20 (6H, 2 x CHj3)

Example 42:
Z-(D)fPhe(4-tBu0)-Pro-Nn-pAmb=

40 The hydroacetate was obtained by reacting Z—(D)-Phe(4-tBu6)OH as
in Example 3.
Melting point 92-104°C

Example 43
.45 H-(D)-Phe(4-tBu0)~-Pro-NH-pAmb:



0050/ 44966 690ER4ABPEC 5. H-(D L) - Phe(3- O ) - Pro- NH- pAb:  The Boc group was
tl eaved off 54 as in A l.c. The product was ‘5 obtained as dlhydrochlorlde
[err] 0050/ 44966 68 The conpound was_prepared from

Boc- (D, L) - Phe(3-PhO) OH. The am di ne hy acetate was obtained as in Exanple
3. Exanpl e 6fhe % [proteetive ghicupdwas e ldmiseted stxam Zxample)\A2bvni nati on of
.Boc from Exappafo 1&35.5]us:.ng6967bea$dlmaumdbwaﬂmpmpdueti wasaobtagnéd om
Boc- (D, L) - Phgf3; e: 0050/44966 70 The hydroacetate was
-prepared frolqclaPtln po%Q 5211202 ) OH as in Exanple 3.
5
Example 44:
Boc~(D,L)~Phe(4-tBu)-Pro-NE~-pAmb:

The hydroacetate was obtained by reacting Boc-(D,L)-Phe(4-tBu)OH
10 as Example 3.
Melting point 151-158°C

Example 453
H-(D, L)-Phe(4-tBu)-Pro-NH-pAmb
15
The hydrochloride was obtained by elimination of the Boc group
from Example 44 as in A.I.c.
Melting point 96-110°C

20 Example 46:
H-(D,L)-Phe(4-Ph)-Pro-NH-pAmb:

Boc-(D,r)-Phe(4-Ph)OH was converted into Boc-(D,L)-Phe(4-Ph)-Pro-
" NBE-pAmb hydroacetate as in Example 3, and the Boc group was

25 subsequently eliminated as in A.I.c. '
1H-NMR (DMSO-dg, & in ppm): 9.50 - 9.40 (2H, amidine), 9.30 - 9.20
(2H, amidine), 8.90 and 8.70 (together 1H, NH), 8.80 and 8.35
(together 3H, NH3*), 7.85 - 7.25 (13H, aromatic H), 4.50 - 4.15
(44, 1 x CB; and 2 x CH), ca. 3.8 - 3.2 (2H, CHz), 3.10 - 2.95

30 (2H, CHz), 2.6 - 1.3 (4H, 2 x CHy)

Example 47:
Boc-(D,L)-Phe(4-nBu)-Pro-NH-pAmb:

35 Compound 47 was synthesized starting from Boc-(D, L)~-Phe(4-Bu)-0H
and H-Pro-p-cyanobenzylamide x HCl as in Example 3.
1-NMR (dg-DMSO, & in ppm): 10.0 - 9.2 (b, NH); 8.4/8.0 (2t, 13,
NH); 7.78 (24, 2B, Ar-H); 7.42 (m, 3H, Ar-H); 7.25 - 7.0 (m, 4H, .
_Ar-H/NH); 4.4 - 4.2 (m, 4H, CH2/a-Phe/0-Pro); 3.7 - 3.0 (m, 2H,
40 §-Pro/CH2); 3.0 - 2.6 (m, 4H, 2 CH2-Ph); 2.2 - 1.7 (m, 5H,
B/y-Pro); a,5 (m, 3H, B/y-Pro/CH2); 1.25 (m, 9H, Boc); 0.95 (t,
3H, CH3) - (hydroacetate)
MS: 550 (M+H+), 4,50 (-Boc); 247, 185, 134

45 Example 48: :
H-(D,L)~Phe(4-nBu)-Pro-NH~-pAmb:



Fthple 69:QQ?Q4$ﬁQGQhe di hydrochl ori de was obtained from Exanple 68 as i
Al.c. [err] - 0050/ 44966 71 [err] 0050/ 44966. 72 The di hydrochl ori de

.was obtained fromExanple 78 as.in Al.c. [err] - 0050/ 44966 73 The

di hydrochl oride was obtained from Exanfife 84 by Boc elimination as in

A l.c. [err]The conpourd SGE pteparerhby eDimimation of Boc from Example 47.

- 1§5-NMR (dg-DMSO, & in ppm): 9.4 (d, 2H, NH); 9.2 (d, 2H, NH);
'8.9/8.6 (2t, 1H, NB); 7.75 (2d, 2H, Ar-H); 7.45 (d, 2H,.Ar-H);
7.23 (d, 1H, NH); 7.15 (m, 4H, Ar-H); 4.4 - 4.2 (3m, 4H,

5 CH2/2 a-H); 3.6 (m, 2H, y-Pro/CH2); 3.1/2.9 (2m, 2H, CH2-Ph);
2.56/2.4 (2m, 2H, CH2); 2.1/1.9/1.6/1.3 (4m, 11H, B/y-Pro/CH2);
0.95 (2t, 3H, CH3)

MS: 450 (M+H*); 247, 176; Example 48 is in the form of the dihy~
droacetate. ' : : '

10 .

Example 49:

Boc- (D) -Phe (4~-COOMe ) -Pro-NH~pAmb:

a) Boc-(D)-Phe(4-COOMe)-Pro~NH-p-cyanobenzyl:

15 12.5 g of Boc-(D)-Tyr(Bz1)OH were converted as in Example 3
into 18.9 g of Boc-(D)-Tyr(Bzl)-Pro-p-cyanobenzylamide,
dissolved in 780 ml of MeOE and hydrogenated with Pd/C at.
room temperature. After 6 h, the catalyst was filtered off
and the solvent was stripped off. Boc-(D)-Tyr-Pro-p-cyano-

20 benzylamide was obtained in guantitative yield.

12.5 g of this compound were dissolved in 50 ml of pyridine
and stirred at 0°C with 4.7 ml of trifluoromethanesulfonic
anhydride for 1 h. After a further hour at room temperature,
25 the mixture was poured into water and extracted with ethyl
acetate. The organic phase was washed with water and dried
over Na;SO4. 14 g of Boc-(D)~-Tyr (S0,CF3)~-Pro-p~-cyanobenzyl-
amide were obtained. 4 g of the triflate were introduced into
1.93 ml of TEA, 134 mg of bisdiphenylphosphinopropane, 73 mg
30 of Pd-II acetate, 1 ml of MeOH and 40 ml of DMF, and carbon
monoxide was passed in at 60-70°C until no more gas was ab-
'sorbed. The mixture was poured into saturated brine and ex-
tracted with ethyl acetate. Washing the organic phase with
10 % strength citric acid solution, drying over Na;SO; and
35 stripping off the solvent resulted in 3.3 g of
Boc-(D)~Tyr (4-COOMe ) -Pro~-p-cyanobenzylamide.

b) Boc-(D)-Phe(4-COOMe)-Pro-NH-pAmb:

40 1.7 g of the above nitrile were converted into the amidine
hydroiodide as in Example 3. 650 mg were obtained after puri-
fication by column chromatography on silica gel.
14.NMR (DMSO-dg, & in ppm): 9.4 - 8.7 (4H, amidine), 8.9/8.1
(1H, NE (2 rotamers)), 7.9 - 7.2 (9H, aromatic H and NH),

45 . 3.85 (3H, COOMe), 1.3 - 1.2 (9H, Boc)



0050/ 44966 7g°§Ré43Pﬁ3§drochl ori de was obtai ned from Exanpl e 95 by Boc
elimnation as in A l.c. 1HNWR [err]. in ppm: 9.55 - 9.25 (4H, am dine),
8.95/ ca. 8.7 (1H NH), 8.7/8.2 (3H,- eég]) 7.9 - 7.4 and 7.0 - 6.7 (7H, 5
aromatic Hy, 4.50 - 4.1 (4H, CH2 and 2 , 3.8/3.7 (6H, 2 x OCH3), 3.25
- 2.65 (2H, ExRple5P:- 1.5 (4H, 2 x CH2) Exarrple 97: [err] 10 The

hydr oacet at enu@n)mmanedoﬁémmaéﬂrbb} Phe(3,5-(MeO)2)OH as in Exanple 3.
- Exanple 98:-15 [err] The di hydrochl ori de was obtai ned from Exanpl e 97 by

Boc elim nat o] di ne
8. 95/ ca. '128 ? 1?—1% Eo@po};xg §]r§§|e_té£im£1%]2§-9”}ereq crbnve?tgd (#Hito %gh A 25
(7H, aromatsl emifling hygroagetate on on §§C ?975/3 EEH 5 x
[err], 3.2 - QZOBP(WE# eldmingted ag iniAd%Hl-9 & iw PEQAWRT M3 25
[err] Prepar abtammédale glibydremhlionidsamsldisg p@@pﬁhrzoﬁgzpﬁ@ pr ecur sor

Boc( (D, L) - Phgadcdmpodi¥ichy) OH by al kyl ati on of benzophenone inine glyci ne
ester with trinethoxybenzyl chloride, subsequent 30 introduction of

Boc- pr ot e01t°| Ry .and ester hydrolysis. Melting point [err]
(di hydr oacet a%agi’_l, e%_%o%)()%m_ug H‘bPhe(B 4, 5- (MeO) 3- Pro- NH pAnb 35

a) Boc-proline (p-amidinobenzyl)amide

. 15 Boc-Proline (p-cyanobenzyl)amide (see Example 5 for
preparation) was converted as in the A.III.1 method into the.
thioamide using H,S and subsequently into the amidine. The
amidine was obtained in the form of white crystals, melting
point 237-239°C. _ ' '

20 FAB-MS (M+H*) = 347.

b) N-(p-Amidinobenzyl)prolinamide dihydrochloride:
The Boc protéctive groﬁp was eliminated from the above com-
25 pound as in A.TI.c. The dihydrochloride was isolated as a very
hygroscopic powder, melting point 130 to 140°C.
FAB-MS (M+H*) = 247.

c) BOC-(D)-Phe(4-N02)—PrO-NH-pAmb:

30
A solution of 3.9 g (12.6 mmol) of Boc—(D)-Phe(4-NO2)OH in
40 ml of THF was stirred at room temperature for 4 h after
addition of 1.9 g (12.6 mmol) of 1l-hydroxybenzotriazole and
3.3 g (25 mmol) of dicyclohexylcarbodiimide. The precipitated '
35 urea was filtered off with suction and washed with a little

THF.

2 solution of 4.1 g (12.6 mmol) of N-(p-amidinobenzyl)prolin- '
amide dihydrochloride and 1.6 g of sodium bicarbonate in 6 ml

40 of water was added to this filtrate at 5°C. After stirring at
room temperature for 48 h, the solvent was substantially re-
moved by distillation, the residue was taken up in ethanol,
insolubles were removed by filtration, and the solution was
again concentrated.

45



.Prépared fnm#%ggéﬁﬁ%fﬁg. Melting point [err] (dihydrochloride) Exanple
101: 40 [err] The hydroacetate was nrepared from
Boc- (D, L) - Phe(2,4,6-(M)3)0H as in Exangle_S. 45 Exanple 102: [err]
0050/ 44966 76 The di hydrochl ori de was o $ai ned from Exanpl e 101 by Boc
elimnation as irThe residfierwds purfisl Lro@csiVidagel colWObHitho86 78
[err] 79 The w@HIpPD;M=DBIGH pr epmEmths haetingcibgomibanre PU52570l 5 )QH Thied
' eluate of the pure fractions was distilled off, adding
toluene towards the end, and the residue was recrystallized
5 from 50 ml1 of acetone with the addition of a little water.
3.3 g (48 % of theory) of amidine acetate were isolated in
the form of white crystals, melting point 162 to 165°C. FAB-
MS: = 539.5 (M+H*)

10 d) H-(D)-Phe(4-NO2)~-Pro-NH-pAmb:

The Boc group was eliminated as in A.I.c. Dihydrochloride:
white crystals, melting point 218-225°C (decomposition),
FAB-MS: 439 (M+H*). '
15
Example 52: _
Boc-(D,L)-Phe(3-F)-Pro~NH-pAmb:

The compound was prepared starting from_Boc-(D,L)-Phe(3-F)JOH and
20 H-Pro-p-cyanobenzylamide x HCl as in Example 3.

1§-NMR (dg-DMSO, & in ppm): 9.4 - 9.0 (b, N-H); 8.9/8.4/8.15 (3t,

1H, NH); 7.8 (sb, 2B, Ar-H); 7.45 (2d, 2H, Ar-H); 7.35 - 6.9 (2m,

5H, Ar-H/NH); 4.5 -~ 4.2 (m, 4H, NCH2/0-Phe/0-Pro); 3.7/3.5/3.2

(3m, 2H, d-Pro); 3.0 - 2.7 (2m, 2H, Ar-CH2); 2.2 - 1.7 (3m, 4H,
25 p/y-Pro); 1.25 (2s, 9H, Boc)

FAB-MS: 511 (M+H')

Example 53: :
H-(D,L)~-Phe(3~-F)-Pro~-NH-pAmb:

30 .
The compound was prepared by elimination of Boc from Example 52.
1H-NMR (dg-DMSO, & in ppm): 9.4/9.2 (2d, 4H, N-H); 8.9/8.55 (1H,
NH); 8.75/8.3 (2sb, 3H, NH3); 7.8 (sb, 2H, Ar-H); 7.45 (2d, 2H,
Ar-H); 7.4 - 7.05 (m, 4H, Ar-H); 4.45 - 4.2 (m, 4H, -

35 NCH2/a-Phe/a-Pro); 3.9 - 3.3 (2H, 8-Pro); 3.2 - 2.8 (m, 2H,
Ar-CH2); 2.2 - 1.8 (4H, B/y-Pro)
FAB-MS: 411 (M+H*) - (dihydrochloride)

Example 54:
40 Boc-(D,L)-Phe(-3-Cl)-Pro-NH~pAmb:

The hydroacetate was prepared from Boc-(D,L)-Phe(3-Cl)OH as in

Example 3;

1H-NMR (dg-DMSO, & in ppm): 9.4 - 8.6 (4H, amidine), 8.45/8.15
45 (1H, NH), 7.8 - 7.0 (9H, aromatic H and NH), 1.3.- 1.2 (9H, Boc)



I—J—I5r0- p-cyano%%sn%y?‘égn?%le x HO as in Exarrple 3. 1IH-NWR ([err], [err] in

ppm: 8.85/8.15 (2t," 1H, NH); 7.75 (2d, 2H, 5 Ar-H); 7.45 (2d, 2H, Ar-H);
7.35 (d, 1H, Ar-H); 7.25 (sb, 1H, Ar-H); 7.0 - 7 (2H, Ar-H); 4.82 - 4.3
(4H, N-CH2/a-Pro/a-Tal); 4.05/3.6 (2m fﬁ [err]) 3.5 - 2.9 (m 3H,
[err]); 2.2 -ExampleApB:[err]/[err]); 1.25 (2s, 9H,. Boc) MS: 500 (M+H+), 400
(-Boc), 247, H-3D,L)ckhd(dIgt-2rerNELpAmanpl e 117: H (D ) .
-2-Tal - Pro- NH—pAnb The conpound was prepared by eI|n1nat|on of Boc from
Exanpl e 116. [ rr , 9.4 (b,
31 NHB) ;7 8“]'}; #os e ﬁ‘L‘? as ?&E&i}lﬂd ‘%—ﬁp?’?a inf‘zfs (d éﬂ*ﬁ’%g)“’ﬁ)&?g‘?.o
(dd(s, 2H, AroB%iingd,as r(’& Ti48). 3.8 - 2.9 (3H Ar-CH 6-Pro): 2.8
(dd, Ar-H) 1.8 (m 2H, [err ; 1.75 - 1.55 (2m 2H, y-Pro) 20 FAB-NMs: 400
[err] - (di hy’c&-@MBe(ét-éWSExa re prE3: BoT (-DP~Rh{4¢r auridipsirh: 8 25 ThRE,

hydr oacet at e n®)S, [8.8pac£d( I7,00BB0G- (0P - Php-20H885 aromatdepBe, 3¢ . Fxanal.e5119:
H ( D -Phg- {5 W Pdxed:2 CiOciiﬂf ﬂlﬁmeechiozlm wﬁfbtaansed i.rm(léharml e

118. : .7 (4H,
NH unge{re]r%?[égzg foErr?}(SQ(QEarorraU&) ; 5 4 (1H CH:; 4.6 - 4.3 (3(H

-[err] and CH); 3.1 - 7 (2H, [err]); 2.2 - 1.6 (4H, 2x[err]) 35 Exanpl e
120: [err] TI‘F‘é‘?ﬂP&Foéﬁet ate was prepared from[err] as in 40 Exanple 3.
_ H-(D,L)-Phe(3-0E)-Pro-NE-pAmb:

15 The compound was prepared by elimination of Boc from
Boc-(D,L)~Phe(3-0H)~Pro-NH-pAmb.
1H-NMR (dg-DMSO, & in ppm): 9.6/9.0 (mb/N-H); 8.8/8.5 (2t, 1H,
'NH); 8.2 (sb, N-H); 7.8 (2d, 2H, Ar-H); 7.5 (2d, 2H, Ar-H); 7.1
(m, 1H, Ar-H); 6.8 ~ 6.6 (m, 3H, Ar-H), 4.4 - 4.1 (m, 4H, CH2/2
20 o-H); 3.8 - 3.6 (m, 2B, Pro); 3.0/2.8 (2m, 2H, CH2); 2.1 - 1.5
(m, 4H, B/y-Pro) _
FAB-MS: 410 (M+BY; mp: 168°C (decomp.) - (dihydroacetate)

Example 57:
25 Boc-(D,L)-Phe{3-Me0Q)-Pro~-NH-pAmb:

The hydroacetaté was prepared from Boc-(D,L)-Phe(3-MeO)OH as in
Example 3

30 lH-NMR (dg-DMSO, d in ppm): 9.4 - 8. 7 (4H, a.midlne), 8.4/8.1 (1H,
NH), 7.8 - 6.7 (9H, aromatic H and NH), 3.7 (3H, OCH3, 1.3 - 1.2
{9H, Boc)

Example 58:
35 H-(D,L)~Phe(3-MeO)~Pro~NH-pAmb:

The Boc group was cleaved off 57 as in A.I.c. The product was
obtained as dihydrochloride.
1H-NMR (DMSO-dg, & in ppm): 9.55 - 9.15 (4H, amidine), 8.9/8.7

40 (1H, NH), 8.75/8.30 (3H, NH3*), 7.9 - 6.7 (8H, aromatic H), 4.5 -
4.1 (4N, CH; and 2 x CH), 3.75/3.72 (3H, OCH3), 3.3 - 2.9 (2H,
CHz), 2.2 - 1.4 (4H, 2 x CHj)

Example 59: _
45 Boc~(D,L)~Phe(3-PhO)-Pro-NH-pAmb:



?4%g6The di hydrochl ori de was obtai ned from Exanpl e 120.
NVR [err]: 9.6 -.9..3 (4H, am dine), 9.0(8.9 (1H, NH); 8.8/8.6 [err]; 7.9
8 and 7.55 - 7.45 and 7.05 - 6.90 eH;)050/44966 80 (8H, aromatic H);
(1B, CH); 4.5 - 4.3 (3H, [err] and ; 3.75 (3H, _CQCH3): 2.2 - 1.6 (4H,
[err]) ERzsvsicmpenpd wasg qrepared frpmy Bes:(E'%fgﬁh?(éfpl&ﬂ?&B(-D?g%g- OH,
8 g (37. 3amitiine afdrb&retgrecyasothhadpednasicik Bapple B i (186. 54 mol )
of DI PEA and 108 m of PPA (50% strength in ethyl acetate) were m xed 10
in a flask aixfgiii gd9d stirred at [err] for 18 h. The reac- tion mxture
was subseqyuept 1 Lyt R RS] M g WA =Yo I.e and extracted with 20 % strength
[err] sol ugigﬁ 'Epﬂg?%%ﬁbr)etﬁgtxhnm sol ution and saturated brine.
After drying and concentration of the organic solution, %%.8 g of pure 15
Boc( D) - Chg- Proe dihydropblosddenivas pltainedgby ¢limipatiop @f Boc™ from
Boc( D) - Chg- PEgampley &9cbenzyl am de were dissolved in 113 nml of pyridine and
53 ml of TEAig &k 3alLbusy) 9asn Ppmjradesl wig.l2 [(dH; | amiakinand 8e¥f~&.@ (L8nd
at RT ovengl gij. §0fs/803s (3%%% . 7185] 22614008 st esess) | 6150 lLushed
W ni trogen nen,..pour n of_ 0 eng rpcgacig, ,
sol'ution. Th&® e‘cﬁ}i ?g?ea%%s #‘i ?ET e%%ff?'%n@tﬂ{'hg %Hﬁ’étg \?\/as exst r(ggt ed
with ethyl a€B2hte (3x). The precipitate was then dissolved in ethyl
acetate and conbined with the organic 25 extracts. The conbi ned phases
wer e washed skampre %istrength citric acid, dried with [err] [sic] and
concent r ajgdpodlep, 1) -Phe (3-Me ) ~Pro-NH-pAmb :

The compound was prepared starting from Boc=-({D,L)-Phe(3-Me)-0H
and H-Pro-p-cyanobenzylamide x HCl as in Example 3.

20 lH-NMR (d¢-DMSO, & in ppm): 8/8.4/8.05 (3t, 1H, NH); 7.74 (2d, 2H,
Ar-H); 7.45 (2d, 2H, Ar-H); 7.2 - 6.9 (m, 5H, Ar-B/NH); 4.4 - 4.2
(m, 4H, NCH2/0-Pro/a-Phe); 3.7 - 3.1 (2m, 2H, 6-Pro); 2.9 - 2.7
(2H, Ar-CH2); 2.5 (2s, 3H, CH3); 2.1 - 1.6 (m, 4H, B/y-Pro); 1.25

- {2s, 9H, Boc) :

25 MS: 508 (M+H*), 408 (-Boc), 277, 247 - (hydroacetate)

Example 62:
H-(D,L)-Phe(3-Me)~-Pro-NH-pAmb:

30 The compound was prepared by elimination of Boc from Example 61.
MS: 408 (M+H*), 247, 185, 134, 93 - (dihydroacetate)

Example 63:
E .H-(D,L)-Phe(3-Ph)-Pro-NH-pAmb=
35 ' ,
The corresponding Boc-protected compound was prepared as in
Example 3 from Boc-(D,L)-Phe(3-Ph)OH and subsequently cleaved to
the dihydrochloride as in A.I.c.
1H-NMR (DMSO-dg, ©® in ppm): 9.5 - 9.2 (4H, amidine), 8.9/ca. 8.7
40 (1H, NH), 8.8/8.35 (3H, NH3*), 7.85 - 7.25 (13H, aromatic H),
4.5 - 4.15 (4H, CH; and 2 x CH), 3.2 - 3.00 (2H, CHz), 2.2 - 1.4
~(4H, 2 x CHy)

Example 64: )
45 Boc-(D,L)-Phe(3-CF3)-Pro~NH-pAmb:



] 0050/44966 . . . e
crude pr oduct was/ used in the next reaction wthout further purification.

30 c) The crude thi oam de was di ssol ved in 120 mM of acetone and 21 m of
[sic] and stirred at RT overnight.’ %’ e reaction m xture was

subsequently evaporated to dryness undef”reduced pressure, and the residue

was’ di ssol vehat compeynd;gag] pERPaRedstasting $rom BetHidhai) rBhefinfiFia)nPE

acet at e sol utandnB{Efo-dp-dyanoberstylamgtit) x WGl addéo Bxenptllecd.t he sol uti on was

stirred at RIpLgMr 1@sbpmdo, @ik yﬁmthoam digg (Whenepl verd/swagsl esoyad in

a rotary evagqr aﬂg; -;the_r §Sh dwg%wgg |55D9\A hie REPFiPid at g, vas
“filtered of }) O fa Was en r reduced
I fil } duc %/\e( ogt t3 %fds V\Qq’epurl f:Jed

pressure.
by means of Pév F%éd %Has’ell'-PL@fbhlﬂé'fr‘a? Paﬁh? 2r‘f'el 8¢l (hydroacet at e)
[err] 0058844563 QHH'3s r46-(xBord, 1247, 38R, (1349 -CHQY#F@aMﬁimb The
conpound was prepared by elimnation of Boc from Exanple 122. [err] ([err],
[err] in pprr)Ex fe - 5§.0 (b, NH); 8.9 (t, 1H,-NH); 8.4 (b, NH); 7.8 (d, 2H,
Ar-H); Ei Ar-H; 4.4 (m 3H 10 NNCH2/a-Pro); 3.9 - 3.6 (2m 2H,

a- Pro); 3 8 I 10H, [err]); 1.2 - 1.0 4H,
Ch) N)B 386 MH#:S %ﬁ ‘IEES’Z "?-Féﬂ'f‘. né'“é%? nt [erg] -]%di hydr ochl ori((rjne) '
Exanpl e 124: 15 Et OOC- (D) - Chg- Pro- NH-pAnb: Firstly '
H- (D) - Chg- Pr &he- compiinsh »pBgpreranedbY ekimimaspan cof Basmipew-Erampdeg6&H and
H- Pr o- p- cyanddendR | @@ig-0Ms0, HCinappmy: 9.4 (2s, 2H, NH); 9.2 (2s, 2H, NH);
15 8.9/8.8 (2t, 1H, NH); 8.8/8.6/8.4 (3sb, 3H, NH3); 7.8 - 7.4 (8H,

Ar-H); 4.42 - 4.1 (4H, N-CH2/a-Pro/o-H); 3.8 (m 1H, 8-Pro/Ar-CH2);

2.2 - 1.5 (4H, B/y-Pro) . - '

Melting point 195-7°C - (dihydroacetate)

20 Example 66:
Boc-{D,L)-Phe(2-F)~Pro-NH-paAmb:

The compound was prepared starting from Boc-(D, L)-Phe(Z-F)—OH and
‘H-Pro-NH-pCNb x HCl as in Example 3.

25 1H-NMR (dg-DMSO, 8 in ppm): 9.8 - 9.2 (b, N-H); 8.5/8.2 (2t, 1H,
NH); 7.75 (24, 2H, Ar-H); 7.45 (2d, 2H, Ar-H); 7.4 - 7.0 (m, 5H,
Ar-H/NH); 4.6 - 4.2 (m, 4H, NCH2/a-Phe/a-Pro); 3.6 - 3.0 (4m, 2H,
d-Pro); 2.9 - 2.7 (2m, 2H, Ar-CH2); 2.2 - 1.7 (3m, 4H, P/y-Pro);
1.2 (2s, 9H, Boc)

30 MS: 512 (M+H*), 412 (-Boc), 247, 134 - (hydroacetate)

Example 67:
H-(D,L)-Phe(2-F)-Pro~NH-pAmb:

35 The compound was prepared by elimination of Boc from Example 66.
1H-NMR (d¢-DMSO, & in ppm): 9.4 (2s, 2H, N-H); 9.15 (2s, 2H, N-H),
8.9/8.6 (2sb, 3H, NH); 7.8 (2d,.2H, Ar-H); 7.45 (24, 2H, Ar-H);

. 7.4 - 7.1 (m, 4H, Ar-H); 4.5 - 4.2 (3m, 4H, NCH2/a-Phe/a-Pro);
3.6 - 3.2 (2m, 2H, 8-Pro); 3.0/2.7 (2m, 2n, Ar-CH2); 2.2 -'1.5

40 (5m, 4H, B/y-Pro) : ‘

MS 412 (M+H*), 247, 134 - (dihydrochloride)

Example 63:
Boc-(D,L)-Phe(2~Cl)~Pro-NE~pAmb:
45 ' :



Exarrpl e 3. 200%0/459? (6.17 mmol ) of H-(D)-Chg-Pro-p-cyanobenzyl am de x
HC1, 2.33 ml (13.58 mml) of DI PEA, 0.075 g (0.617.mmol) of DVAP and 0. 652
m -of ethyl chloroformate were consecutlvely added to 25 m of DCM at RT,
and the reaction solution was stirred at?/ORT for 18 h. The reaction nixture
- was subsequenthe hjidroacetake waBChyepdresh fron WQﬁmm%hﬂ%ﬁﬂ}t)hopeu]m
solution driecanpld goncentrated. Crude yield of

Et OOC- H ( D) - Chg- Pr o- p- cyanobenzyl ami de: 2.51 g. The internmedi ate obtai ned
in this way vwas a:@i tedlntothe correspondlng amdine as in Alll.1. The

crude produgt rever se hase HPLC chr omat ogr aphy 30
(acet Ogitl’lg ?3&'&5)'%%% )X'@rfmg A"f’&-NI\/R [err] in pprr):g 8P7y8. 1 (2t,
1H, NH); 7.8 (2d, 2H, Ar-H); 7.4 (2d 2H, Ar-H); 7.4 (2d, 2H, Ar-H);
7.39/ 7.3 (2d,ThHed dikiffirodhDortide was oltainedr £tom Exapplet 68 48 iam BhE)¢. 3.8
(t, 2H, [err])g-NBR/ (de-DMSO( 30 ilppm)erely ;- 3.2 (9H, lahidihey;]18.9/8.9 (14,5
?é>5<a[e|”e ] 1 21 ZNH)-Os%Eebrls MSm 4583*( M;W?,-Zﬂad (84, af&iaatl(:gﬁ?rgﬂ@taﬁeg o
of {Tﬁe t-buty ££ ster. Jggﬁgﬁz”?w[ erBer?h? jn)s‘ EBE%("/ ?p? (2?1?—! (ymg % :
(2d, 2H, Ar- 7 6/7.45 (2d, 2H, Ar-H) - 4.2 (m 3H N CH2/a-Pro); 45
4.1 (m 1H, a-Chg); 3.8 - 3.2 (4H, [err]) 2 1- 1.4 (m 0050/ 44966 82
11H); 1.2 - CE:Qan(niqe qPy MS: 444 [err], 386, 247 - (hydrochloride) Exanple
o 126: Boc-(D,L)-Phe(2-0H)~Pro~-NH~-pAmb:
' 15
The compound was prepared starting from Boc-(D,L)-Phe(2-0OH)-OH
and H-Pro-p-cyanobenzylamide x HCl as in Example 3.
1H-NMR (dg-DMSO, & in ppm): 8.4/8.0 (2t, 1H, NH); 7.7 (2d, 2H,
Ar-H); 7.4 (24, 2H, Ar-H); 7.2/7.15 (2d, 1H, NH); 7.0 - 6.6 (4H,
20 Ar-H); 4.45 - 4.2 (m, 4H, BE-CH2/a-Pro/a-H); 3.8 - 3.2 (2H, d8-Pro);
3.0/2.8 (2m, 2H, Ar-CH2); 2.1 - 1.6 (4H, B/y-Pro); 1.2 (25, 9H,
Boc)
MS: 510 (M+H*), 410 (—Boc), 247, 134 - (hydroacetate)

25 Example 71:
E-(D,L)-Phe(2~-0H)-Pro-NH~pAmb .

The compound was prepared by elimination of Boc from Example 70.

1H-NMR (dg-DMSO, O in ppm): 9.4 - 9.0 (b, NH); 8.85/8.5 (2t, 1H,
30 NH); 7.8 (2d, 2H, Ar-H); 7.5 (2d, 2H, ar-H); 7.2 - 6.7 (4H,

Ar-H); 4.4 - 3.7 (m, 4H, N~CH2/0~Pro/o-H); 3.4 - 3.2 (2H, 8-Pro);

3.1 - 2.75 (2H, Ar-CH2); 2.1 - 1.4 (4H, B/y-Pro) '

MS: 410 (M+H*), 369, 277, 247 ~ (dihydroacetate)

35 Example 72:
Boc-(D,L)~Phe(2-Me0)-Pro~NH-pAmb:

The hydroacetate was obtalned from Boc~(D,L)-Phe(2-Me0)0OH as in
Example 3. :
40
Example 73:
H-(D,L)~Phe (2-Me0)-Pr~-NH-paAmb:
The dihydrochloride was obtained from Example 72 as in A.I.c.
1H-NMR (dg-DMSO, & in ppim): 9.55 - 9.25 (4H, amidine), 8.90/8.65
45 (1H, NH); 8.7/8.2 (3H, NH3*), 7.9 - 6.8 (8H, aromatic H), 4.5 -



5Terr]: Theocp(?%@d‘r?(f was prepared in a simlar way to the tert-butyl ester
precursor of Exanple 246. [err] ([err], [err] in ppm: 8.4 (t, 1H, NH);

7.75 (d, 2H, Ar-H); 10 7.4 (d, 2H, Ar-I—g 4 (m 4H, [err]) 3.8 - 2.9 (4H,
[err]) 2.1 - 0.9 (m 15H); 1.3 (s, %Bu M5: 500 (MrH+), 444, 247, 170

.~ (hydroacet at.@) (BtarGHzean@72 215!33003(@ (@ﬁa PFBaNI—l—'ﬁAﬁb‘ 38ndCH27 was
synthesi zed as2i b Fxenf@m 8Hpj £r2.2 Fnlppnf4H,924x(CH2)4H, NH); 8.8/8.15 (2t,
1H, 20 NH);-7.75 (2d 2H, Ar-H); 7.45 (2d, 2H, Ar-H); 7.05 (d, 1H NH);

4.8/ 4.35 (d/rE 3H ‘{r]) 3. 75/3 5 - 3 2 (2H, a-Pro); 2.1 - 1.85 (4H,
[err]); 1.7 -“*f™8 I? né‘i'z oc); 1.4 - 0.9 (m 7H) Ms: 500
(MrH) , 4008 (B°8cyé5>L (fgﬂe) ‘h‘WgP ht 125 - 70C 25 (hydroacet at e)
Exanpl e 128: [err]; 30 The conmpound was synthesized by elimnation of Chz
fr om Exanpl e Th29cofipoudd (fasr prepdzsd stantpgnfron. Bee- (P.I)sPhe(R-¥¢)-0H
8.85/8.8 (ZSlhndZHy-P%Qp-c%aﬁobénzﬂl'&mﬁH)x HCEB as2dn Bkbmp¥e B); 7.5 (2d, 2H,
Ar-H): 4.4 (g gige C’ﬂﬁ‘sé 5 d.dys. b5 (2 ), NB) P/B. ¥ (2a, 24 35

err 2. rr 2
L1 1y Kl gg g zL Lol fon L
(MrHE) | 247, 043'(% At nta@ “eroy; 3. |
Me- (Z) -(D) - CK&IZProzmb?ﬁvmehﬁﬂ bm?oand (e plr eﬁi’_YgPaPifnJg 3% 5mt -2
- Me-(2)- (D) - ChasQH9HpndBdE Pr 0- p- cyanobenzyl amide x HC as in Exanple 3. 45
[err] ([err] rapusk Smm*)&&mﬁoacéﬁtefw, NH);: 8.8/8.5 (2t,

15

Example 75:

H-(D, L)-Phe(z-Me)-Pro-NH-pAmb

The compound was prepared by elimination of Boc from Example 74.
20 lH-NMR (dg-DMSO, & in ppm): 9.35 (s, 2H, N-H); 9.05 (s, 2H, N-H);
8.8/8.5 (2t, 1H, NH); 7.8/7.75 (24, 2H, Ar-H); 7.5/7.45 (24, 28,
Ar-H); 7.2 - 7.0 (m, 4H, Ar-H); 4.4 - 4.2 (3m, 4H, CH2/2 o-H);
3.6/.3 [sic] (2m, 2H, §-Pro); 3.1/3.0 (2m, 2H, CH2); 2.38 (m, 3H,
CH3); 2.2 - 1.3 (4H, f/y-Pro) | _
25 MS: 408 (M+H*), 247, 185, 134 - (dihydrochloride)

Example 76:
Boc~(D,L)-Phe(2-iPr)-Pro-NH-pAmb:

30 The hydrbacetate was  prepared from Boc-(D,L)-Phe(2-iPr)OH as in
Example 3.

Example 77: -
. H-(D,L)-Phe(2-iPr)~-Pro~NH-pAmb:
35 : : _
The dihydrochloride was obtained from Example 76 as in A.I.c.
Melting point 220-221°C

Example 78:
40 Boc-(D, L)-Phe(2—Ph)-Pro-NH-pAmb

The hydroacetate was prepared from Boc-/D,L)-Phe(2-Ph)OH as in
Example 3.

45 Example 79:
H-(D,L)-Phe(2-Ph)-Pro-NH-pamb:



1H, NH); 7.89930/4#P6& 1. 7.5 (2d, Ar-H): 7.4 (m 5H, Ph-H: 5.2 - 5.0
{2H, OCH2); 4.95 - 4.5 (1H, a-Pro); 4.4 (m 3H, 0050/ 44966 83 5 [err]
Exanpl e 130: N, N- Me- (D) - Cha- Pr o- NH- pAnh:  The corrpOund was synt hesi zed
starting from N, N-di net hyl cycl o- 10 hex'-ﬂﬁ al ani ne and

‘H Pr o- p- cyanmberﬂﬂydrodhlqriﬁ vas obt&nedifros. Exanple: 78 &% sim A-Ztc. 1H,
NH); 7.8 (2d, 2H, Ar-H); 745(2d 2H, Ar-H); 4.45 - 4.3 (d/m 3H, [err]);
3.9 (m 1H ﬁ%}%n sé-a 621%13 B g) - 9?22 (GRS, abididd§hBE . 88/8.67 1. 5

. ok (E g {0 3678 3255 (Mt udhr dageis!g), Sarm o

e Sy, esi zed startin
f r om Boc- é%cf Eﬁ—F%ihdmlq- ﬁ’rﬁ %E)c'ygng gy#af%"de x* Iﬁ as in Exanpl e °
3.[err](d6D|\/BO[err]|npprr) 9.8 --9.2 (b, NH); 8.8 - 8.5 (2sb, 1H,
NH) ; 8.25(8. 8kdmfiter . 8D:(m 10H, Ar-H NH); 4.85/4.5 - 4.2 (d/m 4H, CH2-H);

3.6/3.5 (2m aaéngi%,-pBe@ 1 4-3(F) ) -Bré-NEmpadbl CH2); 25 2.2 - 1.6 (m 4H,
Pro), 1.3 (2s, Boc) FAB- Ms: - 633 (IVHrH+) - (hydroacetate) Exanpl e 132:

H (D) - Trp-Pr nb: 30 . The ¢ a o Boc
- from ExaIO 8&% cfe % 5% ﬁ?s%gg?g Vﬁ’r?lmogg (l?%) n?_%'\)‘ 983 .15
(2s, 4H, N—I—B‘edB Ghem. 3' ‘f’hf% gry ’} 45
(d, 3H, Ar-l—|p°lfit3151°(-d-14i¢f Ar- H; 7. 25 (s 1H Ar- .0 (2t,
FAB-MS: 530 (M+HY)

15 Example 81:
H-(D,L)-Phe(3,4-(F)2)-Pro-NE-pAmb:

The dihydrochloride was obtained from Example 80 by elimination
of Boc as in A.I.c.; white crystals; melting point 190-195°C

20 (decomposition);
FAB-MS: 430 (M+H*)

Example 82:
Boc-(D,L)-Phe(3,4~(Cl);)-Pro-NH-pAmb:
25
The hydroacetate was obtained by reacting
Boc-(D,L)~Phe(3,4-(C1l)2)-0H (Int. J. Pept. Protein Res. 1987, 30,
13) as in Example 3; white crystals, melting point 135-138°C;
FAB-MS: 562 (M+H')
30
Example 83:
H-(D,L)-Phe(3,4~(Cl)2)-Pro-NH-pAmb:

The dihydrochloride was obtained from Example 82 by Boc
35 elimination as in A.I.c.; white crystals; melting point 208-212°C;
FAB-MS: 462 (M+H*)

Example 84:
Boc-(D,L)~-Phe(3-Cl-4-Me0O)~-Pro-NH-pAmb:.
40 .
The hydroacetate was prepared from Boc-(D,L)-Phe(3~-Cl-4-MeO)OH as
in Example 3.

Example 85:
45-H-(D;L)-Phe(3-Cl-4-MeO)-ProfNH-pAmb:



35 2H, Ar-FD?°%9é4%%?62H, CH2), 4.18 (sb, 1H, a-H); 3.5 (m 2H CH2, Pro);
3.3 - 3.1 (m 2H [err]), 2.15 (dd, 1H Pro);-1.6/1.4 (2m 3H, [err]
FAB- M5: 433 (MtH+) - (di hydrochl oride) ,40 45 0050/ 44966 84 Exanple 133:
Boc- (D, L) - Dpa- Pro- N+ pAmb: 5 The conqu d was synthesized starting from
Boc- (D) - Dpa-The MY#WM%%WQB%‘%Wd@rR‘“I%m&%ei B BHBM9Ce 3. [err]
(l[err], [erréliminagdpn &8s GirBALI(Ct, 1H, NH); 7.75 (2d, 2H, Ar-H,; 7.45 - -
7.0 (m 13H, 1w Nbhs0Sag25654 gty 958 a- Dpap; (484 amidide) £r8]98/8.85 (m
égé) a3 g({ 2. ,(3'2‘%/81935[3@&],)&%33-)%7.§-ﬁo(4bh.[ﬂ6xﬂa)tip1§?. (2050, 9H,
: REQ+ , - , : : OhN r
(hydr oacet ét %%d 3 Ié 13%{‘#2 %?#’o?lg?ﬁb%ééﬁﬁbﬁ:%&gﬁb?é? Co%rggou(]nzér'l34
was synt hesi %l sby |ttt BiX 858 rom Exanpl e 133 and subsequent
separation of the diastereoners by reversed phase HPLC separation. 20
1H NWVR [ err] Examgd@n86:9. 3 (2s, 4H, NH); 8.9/8.2 (2t, 1H NH); 8.4 (b, 3H
NH); 7.8 (2dpoetip A)-Phe(3-d1,( AdoEL|HPr-NE)}-pAIDS - 7.1 (10H Ar-H); 5.1/4.6
(2d, 1H, 3pDra); 4.4 - 4.1 (4H, NCH2/a-Pro/CH); 3.8 - 3.0 (2H, [err]); 2.1
- 1.1 (4K [-'%ﬁé]gom%%%hySWasA' 7pQ:egX%Eﬁ)as' HydrBYHECAGP siheLike &Pl e 135!
' Boc-(D,L)-Phe(3-Cl, 4-OEt)-OH and H-Pro-p-cyanobenzylamide x HCl
as in Example 3.
FAB-MS: 573 (M+H*)
15 '
Example 87:
H-(D,L)-Phe(3-Cl, 4-OEt)~Pro-NH-pAmb:

The compound was prepared as dihydrochloride by elimination of
20 Boc from Example 86.
1§-NMR (dg-DMSO, & in ppm): 9.4 (d, 2H, NH); 9.2 (d, 2H, NH);
8.9/8.7 (2t, 1H, NH); 8.4 - 8.2 (b, 3H, NH3); 7.8 (2d, 2H, Ar-H);
7.45 (2d, 2H, Ar-H); 7.3 (m, 1B, Ar-H); 7.2/7.0 (2H, Ar-H); 4.5 -
4.2 (4H, N-CH2/a-Pro/a-Phe); 4.1 (m, 2H, OCH2); 3.7 - 3.1 (m, 2H,
25 §-Pro); 3.1 - 2.7 (m, H, Ar-CH2); 2.2 - 1.6 (m, 4H, B/y-Pro); 1.35
(q, 3H, CH3) .
MS: 472 (M+H*), 247, 134; 70

Example 88:
30 H—(D,L)-Phe(3,4-(Me0)2)-Pro-NH-pAmb:

The corresponding Boc-protected compound was prepared as in
Example 3 from Boc-(D,L)-Phe(3,4-(Me0)2)OH and subsequently
‘cleaved to give the dihydrochloride as in A.I.c.

35 l1g-NMR (DMSO-dg, O in ppm): 9.55 - 9.25 (4H, amidine), 8.95/
ca. 8.8 (1H, NH), 8.8/8.35 (3H, NH3*) 7.9 - 6.7 (7H, aromatic H),
4.50 - 4.15 (4H, CH; and 2 x CH), 3.75 - 3.68 (6H, 2 x OCH3),
3.2 - 2.8 (2H, CHy, 2.2 - 1.4 (4H, 2 x CHy)

40 Example 89:
Boc-(D,L)-Phe(3,4-(Me)2)-Pro-NH~-pAmb:

The hydroacetate was prepared from Boc-(D,L)-Phe(3,4-(Me):)O0H as
in Example 3; white crystals; melting point 108-112°C;
45 FAB-MS: 522 (M+H*)



H(D or L)-PR3f84REPpanb/b: [err] (d6-DVBO, [err] in ppm): 9.3/9.2 (2s,
2H, NH); 8.4 (t, 1H, NH); 30 8.35 (sh, 3H, NH): 7.8/7.65 (2d, 4H, Ar-H);
7.4 - 7.1 (10H, Ar-H); 5.0 (d, "1H, [err_,]-Dpa); 4.4/3.9 (M4H, [err])
3.6/2.9 (2m 2H, [err]); 1.7 - 1.3 (4H74err]) FAB-MS: 470 (MtH+) -

(di hydr oacet pxanpleb SBxanpl e 136: Et OOC- (D oder L) - Dpa- Pro- NH- pAnb/a: To
prepare the gbgyalepbhes il Q@R PLPEL-NROpARD: L) - Dpa- Pro- p-cyanobenzyl am de

(internmedi ate tor synthesizing Exanple 133) 40 was firstly converted using
“di oxane/ HO jnto.the corresponding r och |

H (D, L) - Dpa- %ﬁ%-%ﬁ?&%%ﬁﬁ%ﬁﬁ&@%ﬁ%& gﬁ%‘{s‘dﬁ‘u?é“ﬁtlggsgt%oisz@ @,ﬂ@forw ]
converted Aselimimatippecas if ArdoCe hew}lﬁtSsFEY%Bﬁ}r'i pehiing RO 42T 5° 0 e
- two di ast er eBaBrMSndi2@ (MtRiT)at ed from one another by reversed phase HPLC

chromat ography 45 (acetonitrile/water). [err] 0050/ 44966 85 [err] The
conpound wasgRamp @d:as in Exanple 3. [err] Exanple 138: [err] 20 Firstly,

t he Boc groug,\e | \i_k) J4 98 BOsrdIRabaka- Pro- p-cyanobenzyl am de,
(i ntermeditlﬁt goﬁé'ﬁ'e) ??Eﬁ!l?gals of anpl.e ?33) usi ng dioxane/ ECl. 3.42 g (7

mol ) of e _hydrochl ori de obfained in. this I | ssol.yved i, of
MeOH and, af TRf B¥froacshate Wpss Pyepared | %%T @I@ng? f%%c%& l%;";gggtr% and
1.75 g 25 (2&nBxAmplef 3perr], stirred overnight. For workup, the reaction

Example 92:
15 H-(D,L)~-Phe(3-Me~-4-iPr)-Pro-NH~pAmb:

The dihydrochloride was obtained from Example 91 by Boc

elimination as in A.I.c.

lH-NMR (DMSO-dg, & in ppm): 9.5 - 9.2 (4H, amidine), 8.9/9.6 (1H,
20 NH), 8.85/8.40 (3H, NH3*), 7.9 - 6.85 (7H, aromatic H), 4.5 - 4.0

(4H, CH, and 2 x CH), 3.2 - 2.9 (2H, CHy), 2.32/2.30 (3H, CH3),

2,2 - 1.4 (4B, 2 x CHz), 1.2 - 1.1 (6H, 2 x CHj3)

. Example 93:
25 Boc-(D,L)~Phe(2,3-(Me0)2)-Pro-NH~-pAmb:

The hydroacetate was prepared from Boc-(D,L)-Phe(2,3-(Me0)2)OH as
in Example 3.

30 Example 94:
H-(D,L)-Phe(2,3-(Me0O),)~-Pro-NH-pAmb:

The dihydrochloride was obtained from Example 93 by Boc
.elimination as in A.I.c. -

35 The 1.3:1 mixture of diastereomers showed a melting range of
- 138-140°C (decomposition).

Example 95:
Boc-(D,L)-Phe(2,5~(Me0)3)-Pro-NH-pAmb:
40
The hydroacetate was prepared from Boc-(D,L)-Phe(2,5-(Me0)2)OH as
in Example 3.

Example 96:
45 H-(D,L)-Phe(2,5-(Me0);)-Pro-NE~-pAmb:



050/4496 . :
m xture was %onc/en rated, the residue was taken up in DCM and the organic

solution obtained in thIS way was extracted with water. The residue after
dryi ng and concentration of the organi hase was dissolved in 5 nm of
MeOH, and the required product was 30 I52CI pitated by dropwise addition to
di i sopropyl ThatihySrodelerisedwag. qbtainpre LEem FaFPSBLR? k%%@%’onverted

W t hout furtéeiminatibncasiim A.a@.the correspondi ng am di ne as in Exanple

A 1l1.1. Theigd Wrgmgé_dy,astﬁ{ r-sgv\as .segpasawmj lamidéve) s el g87ase HPLC
- (acetoni tri I wl%:f |51H' 35/2123 , 7(bydrpa4:%at )0 Exag i § 7839:
[err] (D or %%ié
{

.78
(hydr oacet atd 486 o éﬂ ﬁ%& gﬁfh pAr#o/ a.
The conpound® 'pPeﬁérEc?#aK?Fn H2)actn ] '% (4 4 -Terr]
)-OH and H Pro-p-cyanobenzyl anmide x HO as in Exarrpl e 3. The synthesi zed
pai r of di asEramsiee9g:was separ at ed 0050/ 44966 86 by reversed phase HPLC
chr omat ogr apBye- Exa/Rbhe {95~ (MebBys{{Pro-nRepadb 5. 638 (MrH+), 538 (-Boc),
303, 247, 4434, 70 - (hydroacetate) Exanple 142: [err]: 10 The conpound was

prepared by gl i nation, ofe RS &,&egsﬁésara%ﬁ. 349- oLk NVRe { 5165 QMRS) , J G s T 1

PPy - in Example 3.

Example 98:
15 H-(D,L)-Phe(3, 5-(Me0)2)-Pro—NH-pAmb

The dihydrochloride was obtained from Example 97 by Boc

elimination as in A.I.c. '

1H-NMR (DMSO-dg, & in ppm): 9.5 - 9.2 (4H, amidine), 8.95/ca. 8.7
20 (1H, NH), 8.7/8.3 (3H, NH3*), 7.85 - 7.40 and 6.60 - 6.35 (7H,

aromatic H), 4.50 - 4.15 (4H, CH; and 2 x CH), 3.75/3.72 (6H, 2 x

OCH3), 3.2 - 2.8 (2H, CH;), 2.2 - 1.4 (4H, 2 x CH3)

'Example 99:
25 Boc-(D,L)-Phe(3,4,5- (MeO);:,)-Pro-NH-pAmb

Preparation took place as in Example 3, preparing the precursor
Boc((D,L)-Phe(3,4,5-(Me0)3)0H by alkylation of benzophenone imine
glycine ester with trimethoxybenzyl chloride, subsequent

30 introduction of Boc-protective groups and ester hydrolysis.
Melting point 109-121°C (dihydroacetate)

Example 100:
_H-(D,L)-Phe(3,4,5-(Me0)3-Pro-NH-pAmb

35 '
Prepared from Example 929.
Melting point 180-239°C (dlhydrochlorlde)

.Example 101:
40 Boc-(D,L)~Phe(2,4,6- (Me)3)-Pro-NE-pamb:

The hydroacetate was nrepared from Boc-(D,L)-Phe(2,4,6-(Me)3)O0H as
in Example 3.

45 Example 102: :
B-(D,L)-Phe(2,4, 6-(Me)3)-Pro-NH-Amb



VE: 538 (M-HPP30444968,7 134 70 - (hydroacetate) 15 Exanple 143: H (D or
L)-Dpa(4,4' -(d)2)-Pro-NH pAnb/ b: The conpound was. prepared by elimnation
of - Boc from Exanpl e 141. Ms: 538 ( M+H+) 303, 264, 247, 134, 70 -
(hydroacetate) 20 Exanple 144: Et OOC (

L) - Dpa( 4, 4' - (16e) 2} hyimodiidopddd/was ﬁbtpm%r@qnhgxmrwﬂt PBNBeF conpound,
25 Boc- (D, L) -e@ﬁ_ﬂﬁ_ﬂaﬂg_m{ Gls) 2), Ernm—cyanobenzyl am de (internediate for

igm Qggloﬁldln% 1 hI Eﬁx}. %n\teitﬁsi (UH, naméd ey eskiBh /tal @ t7he
r

p- cyanoben Q&% Qi I-ftfj/g Ho u%s 7enti cogvg 6t1;7d5 |£t§6 t‘,ge

m xt ure of %laéé’f“éFé‘c’)r%’i"l (,4 ﬁ’ %’4’ Ef (

di astereoner§‘h¢re35%p'al3a9eﬂzﬁrr&ﬂzbneze?rﬁ)t'hé By qaevér§e93ﬁha§é e~
chr omat ogr aphy. 4( #éBt ohix CHR e/ water). 1H NVR ([err] [err] in ppm: 8.6 (2t,
1H, NH); 7.75 (2d, 2H, Ar-H); 7.6 - 7.1 (11H, Ar-H NH); 5.2/5.0 (2t, 1H,
g-g)ga%; 44/4:‘.‘::%& f&dipaH, CH); 4.3 (m[lH]gerr].-PEo); 4.0 (m 2H, NCH2);

: m 3 , [err 2.0 (m1H, [err]; 1.95 - 1.4
(m 4H, [errﬁ°y ggg&‘i‘%oz’(‘?tﬁ“ ferr]) MB: 610 (M+H+),[2'47! 134, 70 -
(hydr oacet at e) Exang}e 145: 40 EtOOC (D_or

L) - Dpa( 4, 4' - (BTepayarien Qo ARbAGe apHARVAXRBRISDNEO, [err] in ppm): 8 2 (2t,
1H, NH); 7. 7¥el2dpg2pbiny -18p=-178F (hydrogcetata)-H/ NH); 5.1 (2t, 1H, a-Dpa);
4.4 (2d, 1H, CH; 4.3 (m 2H, NCH2); 4.0/4.39 (m 1H, a-Pro); 3.85 (m 2H,
CCH2) ; 45 g 7Ex(a3\ﬁ elf64d); 1.9 - 1.5 (4H, [err]); 1.0 (2t, 3H CH3) M5 610

(MHH+) , 247, Hl8(“]_5) —43fa1 géi'o-Nﬁhé{M'acet ate) 0050/ 44966

Prepared from Example 103.

Melting point 228 - 234°C (dihydrochloride)
20

Example 105:

H-(D)-f-Nal-Pro-NE-pAmb:

Prepared from Boc-(D)-f-Nal-Pro-NH-pAmb by Boc elimination;
25 melting point 223-229°C (dihydrochloride)

Example 106:
Boc-(D,L)-0-Ngl-Pro~-NE-pAmb:

30 The compound was prepared.starfing from Boc-(D,L)-0-Ngl-OH and
H-Pro-p-cyanobenzylamide x HCl as in Example 3.
1H-NMR (dg-DMSO, & in ppm): 10.0 (b, NH); 8.7/8.5 (2t, 1B, NH);
8.3 - 7.3 (12E, Ar—H/NH); 6.2/6.1 (2d, 1H, a-Ngl); 4.4 (3H,
N-CH2/a-Pro); 3.8 - 2.8 (2H, 5-pro) 2.2 - 1.7 (4B, P/y-Pro); 1.3

35 (2s, 9H, Boc) '
MS: 530 (M+H*), 430 (-Boc), 247, 134; mp: 183-5°C (decomp ) -
(hydroacetate)

Example 107:
40 H-(D,L) -a-Ngl-Pro-NH-pAmb

The compound was prepared by elimination of Boc from Example 106.
1H-NMR (dg-DMSO, & in ppm): 9.5/9.3 (2d, 4H, NH); 9.0/8.8 (2t, 1H,
NH); 8.7 (b, 3H, NH3); 8.4 (m, 1H, Ar-H); 8.1 (2d, 2H, Ar-H); 7.9
45 (2d, 2H, Ar-H); 7.7 - 7.7 (6H, Ar-H); 6.25/6.18 (2s, 1lH, o-Ngl);
4.6 - 4.35 (m, 3H, N-CH2/0-Pro); 3.85/3.6/3.4 (3m, 2H, 8-Pro);



87 Exarrpl e 148938584288 (D or L)-Dpa(4,4'-(0)2)-Pro-NH pATD/ a: Firstly
the Boc group was elimnated from5 .

Boc- (D, L) - Dpa(4, 4' -d)-Pro-p-cyanobenzyl am de (i nternedl ate in the

synthesi s of Exanpl e 140) using di oxane/F . The required product was
subsequent |y @reparkd a48H,nple@rp)e 138. 1H NVR (d6-DVSO, [err] in ppn):
11.2 (b, COOHMs:8499 SrautPsh3.eeHshbl), 7728 — (diRydcobliofidéf NH); 4.4 - 4.0
(5H, CH7 [err]); 10 3.8 - 3. 0 (2H, [err]); 2.8 (2d, 2H, HOOC-CH2); 2.0 -
1.4 (4H [errBc I\@ 5&@ (I\/Hr 247, 134, 93, 70 - (hydroacetate) Exanple
147: 15 [err : H-(D orbm% Dch- Pro- NH pAnb/a: 20 Conpound 148
was synt hesi z@ﬂcsf%‘rrﬂ'ﬁgnﬂb?ﬁ%'w? §-Dch-OH and H pro- p- cyanobenzyl ani de
x HC as in Exanple 3. The synthesized pair of diastereoners was separated
by reversed plrheecédipiciinghwasapxapaxeldy st&5:ingr lf}:o(n[Md-](DGLi)ﬁﬂ-pfm)-DHQaﬁd- 9.0
(b, NH); 8.9/ §-pré<p-cykinobbhbylamite/ x. ﬁc:(?ads ifHex&hpld) 3.4.5 - 4.0 (4H

[err]); 3.7 - 3.0 (2H, 6-Pro); 2.2 - (4H|[err]/y Pr o) FAB- VB: 481 :
M+H+ tate

(L) Dc% Pro‘ﬁ[H ‘]#%‘7 b‘("g@){%%o%zgﬁ:@ﬁhg Exang)ze }l “Hfgf%ﬁr soacé?%‘?'e)m%

Exanpl e 150: val’ édsaé B M8y &3/ T8 (R8P

point [err] - 1@hyﬂ$bﬂad5etﬁd§e}5£ﬁ}35 (3sb, 1H. a-Ngl); 4.4 (3H, N-CH2/a-Pro);
3.9/3.7 (2sb, 1H, &§-Pro); 3.2 (sb, 1H, d~Pro); 2.2 - 1.85 (4H,
B/y-Pro); 1.4 (2s, 9H, Boc)
15 MS: 530 (M+H*), 430 (-Boc), 2.47 [sic], 185, 134; melting point
183-5°C (decomp.) - (hydroacetate)

Example 109:

H-(D,L)-B~Ngl-Pro-NH-pAmb:
20 _ :

The compound was prepared as dihydroacetate by elimination of Boc

from Example 108. ' .

1H-NMR (dg-DMSO, O in ppm): 9.6 - 9.0 (b, NH), 8.75/8.6 2t, 1H,

NH); 8.0 - 7.8 (6H, Ar-H); 7.6 - 7.4 (m, S5H, Ar-H); 5.2 (s, 1H,
25 g-Ngl); 4.5 - 4.3 (m, 3H, N-CH2/a-Pro); 3.9 - 3.0 (2H, 6-Pro);

2.2 - 1.7 (4H, B/y-Pro) ' :

"MS: 430 (M+HY), 247

Example 110:
30 H-(D,L)~1-Tic~-Pro-NH-pAmb:

The compound was prepared as dihydroacetate starting from

Example 255 by Boc elimination.

1H-NMR (dg¢-DMSO, & in ppm): 9.4/9.0 (2sb, 4H, NH); 8.7 (b, 1lH,
35 NH); 7.75 (2d, 2H, Ar-H); 7.45 (2d, 2H, Ar-H); 7.4 - 6.8 (4H,

Ar-H); 5.2 (2s, 1lH, 0-Tic); 4.8 - 4.4 (3H, N~-CH2/0-Pro); 3.6 -

3.2 (4H, Ar-CH2/d-Pro); 3.0 - 2.7 (2H, N-CH2); 2.2 - 1.8 (4H,

B/y-Pro) '

40 Example 111:
Boc~(D)~-3-Tic¢-Pro-NH-pAmb:

The compound was prepared starting from Boc-(D)-3-Tic-Pa [sic]
and H-Pro-p-cyanobenzylamide x HCl as in Example 3.
45 '



I;x’arrpl e 151:09-\5-?'@4%?- Pr o- NH- pAnb: Prepared from Exanpl e 150. 45 Melting
point [err] - (dihydrochloride) - 0050/ 44966 88 Exanple 152:
Boc- (D) - Leu- Pro- NH pAnb: Prepared as in Exanple 3. 5 Melting point [err] -
(hydroacet ate) Exanple 153: H D- Leu- Prd8N\H pAnb: 10 Prepared from Exanpl e
152. Mel ti ntEamMRt (@86+DMSO, § dirh\pghm)c h8 044 4B 2 ERabpl 8,1 BH) ; [ ©¢8/7.665 (2d,
Prepar ed as 3, Bxamyker3s (dd,t kA OIE; Feart.2 (@hydepamsimtiep.BExanplé 155:
20 Lerr ) PreBgl o ERR) PEIPLE Ly n Vo, | BRaPIdla)eatha -l dakydoae or de)
: e in J
(hydr oacet gtE)I)SOZEfa%f ei)@%%gzrgﬂq P& P1ers “'M%h' P&y 1.3 ?Eél 7B,
oc
MS: 506 (M+Ht); 406 (-Boc); melting point 143°C - (hydroacetate)

Example 112:
H-(D)-3-Tic-Pro~NH-pAmb:
10
The compound was prepared by elimination of Boc from Example 111.
FAB-MS: 406 (M+H*): melting point 204°C - (dihydroacetate)

Example 113:
15 1-Icc-Pro-NH~pAmb:

The compound was prepared starting from 1-Icc-OH and
H-Pro-p-cyanobenzylamide x HCl as in Example 3.
FAB-MS: 402 (M+H') '
20 :
Boc-(D,L)-2-Tgl-Pro-NH-pAmb:

The compound was prepared as hydroacetate starting from
Boc-(D,L)-2-Tgl-OH and H-Pro-p-cyanobenzylamide x HCl1l as in

25 Example 3. '
1H-NMR (dg-DMSO, & in ppm): 8.6(8.4 (2t, 1H, NH); 7.75 (2d, 2H,
Ar-H); 7.45 - 6.9 (6H, Ar-H); 5.7 - 5.4 (1H, a-Tgl); 4.4 (m, 3H,
N-CH,/0-Pro); 3.8 - 3.2 (2B, d-Pro); 2.1 - 1.7 (48, B/y-Pro); 1.35
(2s, 9H, Boc) '

30 MS: 486 (M+H*), 386 (-Boc), 247, 185, 134

Example 115:
H-(D,L)~-2-Tgl-Pro-NH-pAmb:

35 The compound was prepared by elimination of Boc from Example 114.
1§-NMR (dg-DMSO, & in ppm): 9.4/9.2 (2sb,4H, NH); 8.9/8.75 (2t,
1H, NH); (sb, 3H, NH); 7.8 (24, 2H, Ar-H); 7.62 (2d, 2H, Ar-H):;
7.5 (24, 2H, Ar-H); 7.4, sb, 1lH, Ar-H; 7.1 (m, 1H, Ar-H);
5.65/5.6 (2s, 1H, a-Tgl); 4.5 - 4.4 (m, 3H, N-CH;/a-Pro); 3.95 -

40 3.75 (2m, 1H, 8-Pro); 3.2/3.0 (2dd, 1H, d-Pro); 2.2 - 2.0 (1H,
p-Pro); 1.9 - 1.7 (3H, B/y-Pro)

FAB-MS: 386 (M+H*) - (dihydroacetate)

Example 116:
45 Boc-(D)-2-Tal-Pro-NH-pAmb:



Prepared fr 9T 156. 35 Melting point [err] (dihydrochloride) Exanple
158: H (D or L)-Msu-Pro-NH pAnb/a: 40 The di hydrochl ori de was prepared as
in- Exarrple 3 from Boc- (D, L)-Mu-OH and_then the Boc group was elim nated as
in A l.c. The diastereoners were separi?ed by HPLC. [err err| err] in
pPpm : 9 40/ 9r1ad) cotbloundrivisngrep8réd (stiarthipy , £xomsBocs(P) | ][.l)-oa7a /7.50
(4H, . ar omat |§.ﬂ19°_54 ?Qnobéhz%iaﬁﬂdé % @cn] adSimrBkadpleCH), 3.85 - ca. 3.3
(4H, 2 x CH2) 3H, CH3), 2.3 - 1.8 (6H, 3 x [err]) 0050/ 44966 89

Pxampl e 199:, 1y Ph tokighsUs PLO S DATIHAY grom REb o) 17 ot
([err], [err N 5?9{%(? A H, : (
[err]), 7.80p-Hd5 (gﬂj an‘&PI'C E;'tl';)'4 ?H% 2 ,(sg (gH’85 -
ca. 3.3 (4HAB);[3rP]¥,6T aaﬂqamr ‘UHS)" 82 3 4 31(#3(6!11-053 Q-F’é? Tag] ;
Exanpl e 160:4[0=5/3.6 mpmmdaaaﬁomg.ssyntznessu(zred3§r,a4x:-r%/érm); 2 2 -
Boc- (cycl o) Leyy Qdrgngy 093 P1CYRIN@ecnBR| aBécle’ X HCL as in Exanple 3. 15

MB: 472 (MrHid. 5362 (kaBPC) 4084 (~BISS, 2440 134 hyqhpaseicdtlcelxanpl e 161:
H (Cycl 0) %’ é (I pAnb: 20 The %%npoun was s3n?he5| zed ngel i m nation of

Boc from |l e 160 FAB- M5: 372 -
| Err:Emple 0yt 3 ( M-H+) (di hydr oacet at e)

H-(D-)=-2-Tal-Pro-NH-pAmb:

The compound was prepared by elimination of Boc from Example 116.
15 1H-NMR (dg-DMSO, & in ppm): 9.4 - 9.0 (4H, NH); 8.85 (b, 3H, NH3);
7.8 (d, 2H, Ar-H); 7.5 (4, 2H, Ar-H); 7.45 (4, 1H, Ar-H); 7.0
(dd(s, 2H, Ar-B); 4.4 - 4.15 (4H, N-CH;//a-Pro/a-Tal); 3.8 - 2.9
(38, Ar-CH/6-Pro); 2.8 (dd, Ar-H); 1.8 (m, 2H, f-Pro); 1.75 - 1.55
(2m, 2H, y-Pro) ' '
20 FAB-MS: 400 (M+H') - (dihydroacetate)

Example 118:
Boc(D)~-Phg-Pro-NH-pAmb:

25 The hydroacetate was prepared from Boc-(D)-Phg-OH as in
Example 3.

Example 119:

H-(D)-Phg-Pro-NH-pAmb:
30 _

The dihydrochloride was obtained from Example 118.

1g-NMR (dg-DMSO, & in ppm): 9.6 - 9.3 (4H, amidine); 9.1 - 8.7

(4H, NH und NHp*); 8.0 - 7.3 (9H, aromatic H); 5.4 (1H, CH); 4.6 -

4,3 (3H, CHy and CH); 3.1 - 2.7 (2H, CHz); 2.2 - 1.6 (4H, 2 x CHy)
35 :
Example 120:
Boc-(D,L)~Phg(4-MeO)-Pro-NH-pAmb:

The hydroacetate was prepared from Boc-(D,L)-Phg(4-MeO)OH as in
40 Example 3.

Excuple 121:
H-(D,L)-Phg(4-MeO)-Pro~-NH-pAmb:

45 The dihydfochloride was obtained from Example 120.



Exampl e 163:0330{-ﬂ‘g?/§Pr 0- NH- pAnb: The di hydrochl ori de was obt ai ned by
elimnation of Boc from Boc- Qdy-Pro-NH pArb whi ch was prepared starting
fromBoc-@y-OH as in Exanple 3. 30 [err] (DVMBO-d6, [err] in ppm:
9.50/9.25 (4H, amidine), 8.85 (1H, NH) 803 30 (3H, [err], 7.80/7.45 (4H,
aromatic H), (885 arohafi¢ 3H; [SeBr [ 1BNCEHIN) 4.8.9 4.3c 4383 CHy and OB} [&479))
2.2 - 1.7 (4tBe2 ocHafFrd )2 351E8amu e 21&6¢CRier r] The di hydrochl oride was
obtained by elimnation of Boc from[err] hydroacetate. 40 [err] ([err],

'[err] in ppn%: 91§ ﬁ%g* [err]) 9.4/9.2 (4H, am dine), 8.80 (1H, NH), 7,.80
[sic] - 7.35C90 Sardfidtic H), 4.40 - 4.25 (3H, [err] and , 4.10 (2H,
[err]) 3.98 ’E‘E‘F{ﬁ)['&hﬂ]'?’,’°31‘.“’g'|)2“m§.=4 (2H, [erﬁ], 2.[2 -]1.8 (z?lj? 2 X [egr]) 45
- Exanpl e 176: [err]-Naphtyl-SQ2-Pro-NH pAnb [sic]: 0050/ 44966 90 Prepared
by coupling &agrrd-qa@it.nyimeL) rdf Both(DPerdhg-08ub% dfiant By - Bymmddl ly #fng t he
ester, ‘coupling mipfo-p-eyancbenzamitecx Hl,coRvel t (18§ .6hemnol )y idfe DIPEA
functionality inhgqtive sl di NErH(BYR- sErdiythi 18 SLhYY acetate | teonsréat )
Exanpl e 194: [erfl:, 10 BkeRAr¢¢ 2hal fefXAUPRE ¢7@rrVRbE 16 ROMRE F&dd]
(hydr oacefat e) . . . .

tion mixture was subsequently diluted in ethyl acetate and

extracted with 20 % strength NaHSO; solution (5%), 5 %

strength NaHCO3; solution and saturated brine. After drying

and concentration of the organic solution, 13.8 g of pure

15 Boc(D)-Chg-Pro-p-cyancbenzylamide remained..

b) 13.8 g of Boc(D)~-Chg-Pro-p-cyanobenzylamide were dissolved in
113 ml of pyridine and 53 ml of TEA. The solution was
saturated with H;S gas and left to stand at RT overnight. For

20 workup, the reaction mixture was first flushed with nitrogen
and then poured into 1 1 of 5 % strength citric acid
solution. The precipitate was filtered off, and the filtrate
was extracted with ethyl acetate (3x). The precipitate was

_ then dissolved in ethyl acetate and combined with the organic

25 extracts. The combined phases were washed with 5 % strength
citric acid, dried with NaSO4 [sic] and concentrated. The
crude product was used in the next reaction without further
purification.

30 ¢) The crude thiocamide was dissolved in 120 ml of acetone and
21 ml of Mel [sic] and stirred at RT overnight. The reaction
mixture was subsequently evaporated to dryness under reduced
pressure, and the residue was dissolved at [sic] 48 ml of
MeOH. 48 ml of a methanolic ammonium acetate solution (10 $%

35 strength) was added and then the solution was stirred at RT
for 18 h. To work up the amidine, the solvent was removed in
a rotary evaporator, the residue was taken up in DCM, the
precipitate was filtered off with suction, and the filtrate
was concentrated under reduced pressure. 24.6 g of crude

40 product were obtained. This was purified by means of reversed
phase HPLC chromatography. Yield 7 g - (hydroacetate)
1H-NMR (d¢-DMSO, & in ppm): 9.6 - 9.2 (b, N-H); 8.7/8.1 (2t,
18, NH); 7.75 (2u, 2H, Ar-H); 7.45 (2d, 2H, Ar-H); 7.0/6.9
(2d, 1H, NH); 4.4 (m, 3H, CH/a-Pro); 4.0 (t, 1lH, 0-Chg);

45 3.6 - 3.0 (2H, y-Pro); 2.1 - 1.5 (m, 11H, B,y-Pro/Chz);



Exanple 178: qQQQﬁ4ﬁB ébared as in Exanple 176. Melting point [err]
(hydroacetate) Exanple 179: 20 H Asp-Pro- NH-pAnb: The Boc group was

el tm nated from Boc- Asp(OBzl)-Pro-NHpAnrb as in A l.c., and the benzyl
ester was hydrogenated to the acid wi t h'8¥d/ C. The di hydrochl ori de was

obt ai ned by treatlnddl.3 (78 ,c8herBod) 25 .ACE. 0{®r(m, #A)ppm): 9.4/9.2 (4H
aanmidine), 8.6 (1lhs:NaBe @udB)( 3286 [(eBok), F4B01B445 (4H, aromatic H), 4.45
- 4.30 (4H, [err] and 2 x CH), 3.8 - ca. 3.5 (2H, CH), 3.2 - ca. 2.6 (2H,
CH2), 2.2 - ]Ed‘ $4EH x [err]) 30 Exanple 191: H- (D)-Asp-Pro-NH pAnb: The
di hydr ochl ori k epared as .in Exanple 179. 35 1H-NWR ([érr], [err] in
ppn) : 9. 45/D B Prarfhy -Hé)'P‘“@b% (1H, NH), 8.9 (3H [err]), 7.80/7.45
(4H, aromatic H), 4.45 - 4.15 (4H, CH2 and 2 x CH), 2.2 - 1.7 (4H 2 x
CH2) ; FAB- MB:Tha62ofibbihd whd Pxepmptes bg3elimimaitiopp¢imng fpp@-ﬁnrppzwo 122ke
di hydr oacet atlg-m mse.msopl 8 rmnpﬁm(D)g @ «( & B8u)b PmaE) NH8 pAnit ,bWH, NH);
gygrogenatlo )7,45&93& 3H), m),%% ((ah! 28 Kn8);, 484 56,1138, ,NH)

' 00505 2296 )C’H 7a 023, 64 3 & QURL | 4a Ho-pfof; 3% 344k, [@8do)3ng. 3 b
. 1.5 (m, 10H, Ch/f/y-Pro); 1.2 - 1.0 (m, 4H, Ch)

MS: 386 (M+H*), 247, 185; melting point 133°C - (dihydrochloride) -

Example 124:
15 Et00C-(D)~Chg-Pro-NH-pAmb:

Firstly H-(D)-Chg-Pro-p-cyanobenzylamide x HCl was prepared from
Boc-(D)-Chg-OH and H-Pro-p-cyanobenzylamide x HCl as in
Example 3. .

20 Then 2.5 g (6.17 mmol) of H-(D)-Chg-Pro-p-cyanobenzylamide x HC1,
2.33 ml (13.58 mmol) of DIPEA, 0.075 g (0.617 mmol) of DMAP and
0.652 ml of ethyl chloroformate were consecutively added to 25 ml
of DCM at RT, and the reaction solution was stirred at RT for

" 18 h. The reaction mixture was subsequently diluted with DCM,

25 washed with 20 % strength NaHSO,; solution, dried and concentrated.
Crude yield of EtOOC-H-(D)-Chg-Pro-p-cyanobenzylamide: 2.51 g.
The intermediate obtained in this way was converted into the
corresponding amidine as in A.III.1l. The crude product was
purified by reversed phase HPLC chromatography

30 (acetonitrile/water). Yield: 0.483 g. -
1H-NMR (de¢-DMSO, & in ppm): 8.7/8.1 (2t, 1H, NH); 7.8 (2d, 2H,
Ar-H); 7.4 (24, 2H, Ar-H); 7.4 (2d, 2H, Ar-H); 7.39/7.3 (24, 1H,
NH); 4.9/4.4 (2m, 3H, CHz/a-Pro); 4.0 (2t, 1H, o-Chg); 3.8 (t, 2H,

. OCHz); 3.7 - 3.3 (3m, 2H, 8-Pro); 2.1 (m, 1lH, Bf-Pro); 1.9 - 1.5

35 (m, 11H, CH,/B/y-Pro); 1.2 - 0.9 (m, 9H, CH2/CHj)

MS: 458 (M+H*), 247, 134, 70 - (hydroacetate)

Example 125:
. HOOC-CH3~(D)-Chg-Pro-NH-paAmb:
40 |
The compound was prepared from Example 126 by cleavage of the
t-butyl ester. -
1H-NMR (dg-DMSO, & in ppm): 8.5/8. 3 (2v, 1H, NH); 7.8 (24, ZH,
Ar-H); 7.6/7.45 (2d, 2H, Ar-H); 4.4 - 4.2 (m, 3H, N-CHy/0-Pxro);
45 4.1 (m, 1H, a-Chg); 3.8 - 3.2 (4H, HOOCCH;/8-Pro); 2.1 - 1.4 (m,



CH, 2.9 - 20950/84968 .1 o > . 1.8 (4H 2 x [err]), 1.4 (9H tBu);

FAB- MS: 418 (MtH+) Exanple 199: 5 (D)-Ph-CH2- CHOH CO Pr o- NH- pAnb: (a)

. 3-Phenyl -D-1actyl -proli ne (p-cyanobenzyl)am de: 5.5 g (20.4 mol) of

O t et rahydr opyr anyl - 3- phenyl - D- 1 actic 18 acid (WD 93/18060) were

di ssol ved i n13@)m 1a2 D%, 4Hiccessively, 5.4 g (20.4 mol),

N- (p- cyanobengyl 14 o*ﬁ-m*)arrwe, 273 -9 (h¥drothioplide pf

N- hydr oxybenzotri azole, 3.0 g DI PEA and 4.33 g (20.6 nmol) of

-di cycl ohexyl rb(égieim&e were added. The mixture was left to stir at room

tenperature 48 h. The precipitated urea was filtered off with
suction and t4R¥ROFnEE2d ) sfRIvERCSH5REMRt i al Iy renpved under reduced

pressure, and the residue was mxed with 50 mMl of water and extracted with
et hyl acet at erheAtbmpouwss vasgprepdredtior ¢ $niljarswant tothendegtypiteylover
Na2SO4, the aidter pestwisdrVes Efample dd6tilled of f, the remaining oily

retsi flue was Sliggﬁﬁk\/@&-bn%ﬂ?t&l%?b ,ﬁnw.tmltthmv{aamqj r&mg(d,o za,\tm:hn);t
p-tol uenes I g.achd. IhLS.S n ,was.| t | o te Lure
for 6 h. &%ﬁgh gm%r-tﬂaéngd¥s{l'l I%g Nfﬁzlg gr‘?%%%gggdflegmsﬁggg% up
in ethyl acetBOOCCHaPREMEd2udt th Qedt &P BHhistrdnbfin “Yeitric acid and
[err] sol uti d#s. 5PAe(MtENdusddbtIbed 781 t ethydrprAgtIRIr Na2SO4 and renpval

of the solvent by distillation was purified by col um chromat ography
(el uent: net wd=apaechipsi de/ acet one/ nethanol, 45/5/2). 2.5 g of white

crystals wWpg gl dhDefla-srlnalesfp el ted at [err] after crys- 30
tallization from(ar)1 et?]er/ hexage m xture. (b) 3-Phenyl-D-|actyl-proline,

-am di nobenzyl ) am de_acetate: 2.0 of the above c ound and 3 m of
'EIF‘)I et hyl ani necq>£9é’%°é‘n§5127 was §§BF€%%"%? 38 ﬂ? %Ta"}? Pi Pﬁe, saturated with
[err] at [err] and left to stand at roomtenperature overnight. A TLC check
[err], 9/1) simwed {&aDMSORVErisi epm)e e (bhi AHri MR wmds 848nbd et RBy
i sol ati on, 20 hegypyri.dbne2dRLESURSLERNE iTl4SY (24, 2H,.Ar-H); 7.05 (4, 1H, NH);
' 4.8/4.35 (d/m, 3H, N-CH/a-Pro/a-Chg); 3.75/3.5 - 3.2 (2H, a-Pro);
2.1 - 1.85 (4H, B/y-Pro); 1.7 - 1.3 (m, 6H); 1.3 (24, 9H, Boc);
1.4 - 0.9 (m, 7H)
MS: 500 (M+H*), 400 (-Boc), 247, 134; melting point 125 - 7°C
25 (hydroacetate)

Example 128:
Me-(D)-Cha-Pro-NH~-pAmb:

30 The éompound was synthesized By elimination of Cbz from
Example 129.
1H-NMR (dg-DMSO, & in ppm): 9.3/8.9 (2s, 4H, NH); 8.85/8.8 (2sb,
2H, NE); 8.7 (t, 1H, NH); 7.8 (2d, 2H, Ar-H); 7.5 (2d, 2H, Ar-H);
4.4 (m, 3H, N-CHp/0-Pro); 4.25 (db, 1H; o-~Chg); 3.9/3.4 (2m, 2H,
35 3-Pro); 2.5 (s, 3H, NCH3); 2.2 (m, 1H, P-Pro); 2.5 (s, 3H, NCH3);
2.2 (m, 184, f-Pro); 2.0 - 1.8 (m, 4H); 1.8 - 1.5 (m, 6H); 1.4 -
0.9 (6H)
MS: 414 (M+H*), 247, 140 - (hydroacetate)

40 Example 129:
Me-(2)-(D)-Cha-Pro-NH~pAmb:

The compound was prepared starting from Me-(Z)-(D)-Cha-OH and
H-Pro-p-cyanobenzylamide x HCl as in Example 3.

45 1H-NMR (dg-DMSO, & in ppm): 9.8 - 9.2 (b, 4H, NH); 8.8/8.5 (2t,
1H, NH); 7.8 (2d, 2B, Ar-H); 7.5 (24, Ar-H); 7.4 (m, 5H, Ph-H);
5.2 - 5.0 (2H, OCH;); 4.95 - 4.5 (1H, a-Pro); 4.4 (m, 3H,



r emoved by a?%?%“%on under reduced pressure, and the 40 resi due was
taken up in 250 m of ethyl acetate and washed wi'th brine, 5 %strength
citric acid and NaHCO8 sol ution. Drying_.and renoval of the solvent by
distillation resulted in 2.3 g of am)rél"rous t hi oam de. 45 The thi oam de
was distill ew-GHy/deCha) f3.4cet dnk (R, O=Pxyi 2d82{2 ofP/3 74 (3F: FEMBCHy) 7
i'odi de, |efta2}p (@if,and, af-Fregm Len- dedaim; elImy PEy+RProliCH23pl Veht- W8 (m,
stripped of fgm d t hen the 0050/ 44966 92 anorphous residue was stirred

with dry et g‘g&pﬁtly met hyl thioimdic nethyl ester

hydr oi od| dehﬁéasqu §0Pv d (}gfdr%% Egngl 15 mM of 10 % strength
anmon- nPacetate sol ution were added, and the m xture was heated 5 at
[err] for 3 Bxampde 138k ation, the solvent was stripped off, the residue was
di ssol ved i rm,]x@&eaﬁl(nof-c[xah]o,-NthAlhlmol ubl e constituents were filtered off
and subsequently the [err] was distilled off. Digestion with an ethyl
acetate di et gyl &Inig»%ﬁnm %&yrs@nﬁ:ﬁaayﬁéh SRArt iRy rirone N, Roditkthylbeebbh. The
renai ni ng, 40 TATEN 5eh ,Eamangyfmaeeq he1 SN BkuApEs 1.3/ 2)
and conver |¥1]t e_pure acet

n etai.e Lo nger
and subseque?;'ﬂ?mpéfiﬁ'? b B ﬁ g&a‘tal‘o #gAhfﬁ’(L@hé 7 ngﬁ‘! I%reﬁ%e
chl ori de/ met Aeribl i/ 5649 é?‘iler?@trh*‘ﬁc%h &-48i 0 4o 16V P 53E, ‘ﬁ'né: eg ¥dc i+ 8ns
were freeze (nj exfi,af-Ghaip 3.6 -réni)veaﬁloﬁ-i’mnel%ém(zsrl 5legN8ﬁ3)/\h|%°e1 powder
remai ned, nek{s (m)g1pe)ptilEr+p.8-[wsr4g) FAB-MS: 395 (MrH+). Exanpl e 200:
(D) - Man- Ppg- ﬁkb%l%zao(ﬁm)h)cdmf&%%eawﬁ prepared as in Exanple 199

starting from

Example 131:
Boc-(D)~-Trp(Boc)-Pro~-NHE~pAmb:

20 The compound was synthesized starting from Boc-(D)-Trp(Boc)-OH
and H-Pro-p-cyanobenzylamide x HCl as in Example 3.
1H-NMR (dg-DMSO, & in ppm): 9.8 - 9.2 (b, N-H); 8.8 - 8.5 (2sb,
1H, NH); 8.25(8.0/7.8-7.2 (m, 10H, Ar-H/NH); 4.85/4.5 - 4.2 (d/m,
4H, CH,-B); 3.6/3.5 (2m, 2H, CH;, Pro); 3.1 - 2.8 (m, 2H, CHz);
25 2.2 - 1.6 (m, 4H, Pro), 1.3 (2s, 18H, Boc)
FAB-MS: 633 (M+H*) ~ (hydroacetate)

Example 132:
H~(D)~-Trp-Pro-NH~pAmb:
30 '
The compound was prepared by elimination of Boc from Example 131.
1H-NMR (dg-DMSO, & in ppm): 11.1 (s, 1H, NH); 9.4/9.15 (2s, 4H,
N-H); 8.8 (t, 1H, N2); 8.6 (s, 3H, N-H); 7.75 (d, 2H, Ar-H); 7.45
(d, 3H, Ar-B); 7.35 (d, 1H, Ar-H); 7.25 (s, 1H, Ar-H); 7.0 (2t,
35 2H, Ar-H); 4.3 (m, 2H, CH;), 4.18 (sb, 1H, o-H); 3.5 (m, 2H, CHy,
Pro); 3.3 - 3.1 (m, 2H, CHy), 2.15 (dd, 1lH, Pro); 1.6/1.4 (2m, 3H,
B/y-Pro)
FAB-MS: 433 (M+H*) - (dihydrochloride)

40

45



Otet rahydroop%wn%gﬁ:)) mandel i c acid (WD 93/18060); white crys- tals;
melting point [err]; FAB-Ms: 381 (M+H+) 25 Exanple 202:

H (D) - Phe- Aze- NH pArrb: The m xed hydroi 2d| de/ hydrochl ori de was prepared by
reacting 30 Boc-(D)-Phe-OH with H-Aze-B cyanobenzyl am de as in Exanple 3 as
far as the am dine and subsequent Boc cleavage. [err] in ppm: 9.3/9.1 (4H,
am di ne), 9.fkdmple MB:8.7 (3H, [err]), 7.8-7.2 (9H, aromatic H, 4.5- ca.
3.3 (6H 2 gd&r(pl, 1.§0Ppa-Prdn- 2.8 (2H, [err]), 2.2-1.8 (2H, [err]) 35
Exanpl e 204 and Exarrpl e 205: H-?D) Phe- (D or L)-Pic-NH pAnb/a and

H (D) - Phe- (D or Pi c- NH PAnb/ 40 Th d] h%_'rfochlgcr,éd(eo Dptahsapgu of

di ast ereo r@%’“ﬁ?@ﬁ%r"&f 15?8 EQDL);
H (D, L) - Pi c-BrRepxPopEapobenaydanide 1% BClsagnin FXaPAE 35 in Exanple 3. The

Boc group weks-amRBs ¢ag«aMSOy &|invippa)eds. §48&.r1] (2h, phhy) NE);67973 (24, 2H,
am di ne),” 9. 11,,_95,7 (74&15 NH 45 (apdidmy @in)-B/REBL-5.25/69H, (24,0118, i o-bpa) #. 6-4. 3

(o fert] :Z an, N2k Falerd)§ b2 {nerrlh) cg) 8- 5369t-|(§tb53(2ﬁ£egr]b)

- S

tpLCS bl ép%_ ; tosEga @@tg S g"%ﬁ S i, Hiey |y separated by
ARG 1

H (D) - Phe- (E!“‘?j 794 ?’l )d(i R/E}'W—i)p 34 h?%f% 8??‘8% 136°C -

synt hesi zed ¢hegnoasgteten [err]

Example 134
15 H-(D or L)-Dpa-Pro-NH-pAmb/a:

' Compound 134 was synthesized by elimination of Boc from
Example 133 and subsequent separation of the diastereomers by
reversed phase HPLC separation. ' '

20 l1H-NMR (dg-DMSO, & in ppm): 9.3 (2s, 4H, NH); 8.9/8.2 (2t, 1H,
- NH); 8.4 (b, 3H, NH); 7.8 (2d, 2H, Ar-H); 7.6 (2d, 2H, Ar-H);
7.5 - 7.1 (10H, Ar-H); 5.1/4.6 (2d, 1H, a-Dpa); 4.4 - 4.1 (4H,
N-CH,/a-Pro/CH); 3.8 - 3.0 (2H, 8-Pro); 2.1 - 1.1 (4H, B/y-Pro)
FAB-MS: 470 (M+H*) - (dihydroacetate)
25 |
Example 135:
H-(D or L)-Dpa-Pro-NH-pAmb/b:

1g.NMR (dg-DMSO, 0 in ppm): 9.3/9.2 (2s, 4H, NH); 8.4 (t, 1H, NH);
30 8.35 (sb, 3H, NH); 7.8/7.65 (2d, 4H, Ar-H); 7.4 - 7.1 (10H,

Ar-H); 5.0 (d, 1H, o-Dpa); 4.4/3.9 (M,4H, n-CHy/a-Pro/CH); 3.6/2.9

(2m, 2H, d-Pro); 1.7 - 1.3 (4H, B/y-Pro)

FAB-MS: 470 (M+H*) - (dihydroacetate)

35 Example 136:
EtO0OC-(D oder L)-Dpa-Pro-NH-pAmb/a

To prepare the abovementioned compound, Boc-(D,L)-Dpa-Pro-
p-cyanobenzylamide (intermediate for synthesizing Example 133)
40 was firstly converted using dioxane/HC1 into the corresponding
hydrochloride H-(D,L)-Dpa-Pro-p-cyanobenzylamide x HCl.
Suk~equently, the salt was converted as in Example 124 into the
diastereomeric pair of products. The two diastereomers were
separated from one another By reversed phase HPLC chromatography
45 (acetonitrile/water). o o
1H-NMR (dg-DMSO, & in ppm): 8.6/6.6 (2t, l1H, NH); 7.8 - 7.0 (m,
158, Ar-H, NH); 5.3/5.1 (2t, 1H, a-Dpa); 4.4 (24, 1H, a-Pro);



and H (D L/ t?gﬁg{4ﬁg?4 Me) - p- cyanobenzyl am de as in Exanpl e 204/ 205;
Mel ting point 160-1700C 15 Exanple 208: [err]: Conpound 160 was synt hesi zed

starting from Boc- (D)-Phe-CH and H—Pyr@g cyanobenzyl am de x HCl [sic] as in
Exanple 3. 20 MS: 492.5 (MtH+), 392, 2439, 133 Exanpl e 2009:

H- (D) - Phe- Py4:m.pAmﬂt.ZBi;FlGBz¢ﬂn®cﬂJr(dt.\N&§, SSHNt; hésﬁ&edtb;zﬂel PRExnbx i on of
Boc from Exagpd.208. 0l e3a] 2d,e6:Profe2.p &nlpprgm, @HA-B/Y2PED); NI (m,
8882(bg§ §6 (2t, 1H NH; 7.75 (2d), 2H Ar-H); 7.45 (2d, 2H

(55, 1H a7 (ﬂz iy on, a3 O Bghepaaedtal, 2 OEO 59160

(m 2H, CH®- Ph) FAB- M5: 392 (M+H+) Exanple 210: [err]: 35 The conpound was
synt hesi zed Bxamplend3flsom Boc- (D) - Phe- Hyp(QtBu) - OH and p-cyanobenzyl ami ne
X HCl [sic] psooc-(Exarpli-Opa-¥Eo-8BepAnid/b+e), 466(-Boc), 319 (466-Phe 40
Exanpl e "211: H-(D) Phe- Hyp- NH- pAnb: The conpound was synt hesi zed by

elimnation g ol 648 ORI extifhe 41 MR [er] pom): 9. 35 (5,
L T b T S B e

(2d, 2H,
5H, CH2/2 [efr$ (@yé 'nf‘rl 7 Brd)

4.4 (m, 3H, NCHzla—Pro), 3 95 (m, IH, CH), 3. 8/3 1 (2m, 2H,
8-Pro); 3.7 (m, 2H, OCHz); 1.8 - 1.4 (m, 4H, f/y-Pro); 1.0 (m, 3H,
CH3)

15 MS: 542 (M+H*), 268, 134, 70 - (hydroacetate)

Example 138:
HOOC-CH3=-(D or L)-Dpa-Pro-NH-PAmb/a:

20 Firstly, the Boc group was eliminated from Boc-(D,L)-Dpa-Pro-
p-cyanobenzylamide (intermediate in the synthesis of Example 133)
using dioxane/HCl. 3.42 g (7 mmol) of the hydrochloride obtained
in this way were dissolved in 20 ml of MeOE and, after addition
of 0.6 g (6.65 mmol) of glyoxylic acid hydrate and 1.75 g

25 (28 mmol) of NaCNBH3, stirred overnight. For workup, the reaction
mixture was concentrated, the residue was taken up in DCM, and
the organic solution obtained in this way was extracted with
water. The residue after drying and concentration of the organic
phase was dissolved in 5 ml of MeOH, and the required product was

30 precipitated by dropwise addition to diisopropyl ether. Crude
yield: 3.7 g.'The crude product was converted without further
purification to the corresponding amidine as in Example A.III.l.
The mixture of diastereomers was separated by reversed phase HPLC

. ' .(acetonitrile/water). '

35 MS: 528 (M+H*), 254 - (hydroacetate)

~ Example 139:
HOOC-CH3-(D or L)-Dpa-Pro-NH-pAmb/b:
MS: 528 (M+HY), 254, 134, 83 -~ (hydroacetate)
40
Example 140:
Boc(D or L)-Nvpa(4, 4'-(C1)2)-ProNH-pAmb/a'

The compound was prepared starting [lacuna]
45 Boc-(D.L)-Dpa(4,4'-(Cl)2)-OH and H-Pro-p-cyanobenzylamide x HCl as
in Example 3. The synthesized pair of diastereomers was separated



04 (m 1H PPBF®/44386 1\ 1H Pro); 1.8 (m 3H, Pro) FAB-MS: 410 (MrH+)
Exanple 213: 5 H (D) -Phe- (M )Val - NH pAnb: The- di hydrochl ori de was

synt hesi zed starting from Boc-(D)-Phe-QH and H (M) Val - p- cyanobenzyl ani de
as in Exanmple 3. err] bin ppm: 9. 45/ 9.885 (4H, amidine), 8.8 (1H, NH), 10
8.6 (3H, [erby)reverded Phas8 HEIM, chromatidgraphy. 4. 65 (1H, CH), 4.60 (2H,
[err]), 4.45u4. 2834 AM+rESR)5383 (2802) OBOEZ2H277 £1247) - RhpdrgaRidtake)err]), 2.0
(1H, CH), 0.8/0.45 (6H, 2 x [err]) Exanple 216: 15 Boc-(D)- Phe-Ti a- NH pAnb:
The corrpoundFV\%s‘%]Zé/ﬁt gesi zed starti ng from Boc (D) - Phe-Ti a- OH and

p- cyanobenzy rochl o MS: 512 (IVHH+) 412
(-Boc), 265, BophD ?3%‘ )7BPEx (gi 2)'I—Pl- /DL NH- pATb: The co ound

was synt hesi ¥ b%/ae(lli"‘#l‘“hatfﬁﬁn (UPOBbc 303124 %! B&;ﬁmﬂ@ 218hYqreaeeteER
[err] in ppm: 9.4/9.2 (2sb, 4H N-H): 9.0 (t, 1H NH 7.75 (2d, 2H Ar-H);
7.45 (2d, 3ngg,ﬁra 14B:4-7.2.(m 5H, Ar-H: 4.8 (d, 1H [err]-Tia): 4.7/3.7

(2d, 2H, N 4vd 16l LBo-NB-Rh@bad 2m 2H SCH2): 3.0/2.7
(m 3H, f’) B Sy legaﬁglflzal_‘ecr%)?; onlﬁegzwﬂa([em] 35 a) )

2- Cyano- 5 a2| donet ridine: 0..07 ol

e o Bhe, S N AT *%%“?’%?“3’%' 106 a
sol ution of AHENMR ((FsOPM$RWIO [L8iBEM) of 2- cyano- 5- (hydr oxymet hyl ) -

pyridi ne (WOM83/ BIgl4@)+EANgd D g4@i 134 etMy Fathydrdagcegbe hi

15 Example 143:
H-(D or L)-Dpa(4,4’=-(Cl);)-Pro-NE-pAmb/b:

The compound was prepared by elimination of Boc from Example 141.
MS: 538 (M+H*), 303, 264, 247, 134, 70 - (hydroacetate) '
20 :
Example 144:
Et0OC-(D or L)-Dpa(4,4'-(Cl);)-Pro-NH-pAmb/a:

'To prepare the abovementioned compound,

25 Boc-(D,L)-Dpa(4,4’'~(Cl)2)-Pro-p-cyancbenzylamide (intermediate for
synthesizing Example 141) was firstly converted using dioxane/HC1l
into the corresponding hydrochloride H-(D,L)-Dpa(4,4’'-(Cl)2)-Pro-
p-cyanobenzylamide x HCl. The salt was subsequently converted
into the mixture of diastereomeric products as in Example 124.

30 The two diastereomers were separated from one another by reversed
phase HPLC chromatography (acetonitrile/water).
1H-NMR (de-DMSO, & in ppm): 8.6 (2t, 1H, NH); 7.75 (2d, 2H, Ar-H);
7.6 - 7.1 (11H, Ar-E/NH); 5.2/5.0 (2t, 1H, a-Dpa); 4.4/4.38 (2d,

.1H, CH); 4.3 (m, 1H, a-Pro); 4.0 (m, 2H, NCH2); 3.75 (m, 2H,

35 OCH2); 3.7 - 3.3 (2H, d-Pro); 2.0 (m, 1H, B-Pro); 1.95 - 1.4 (m,
4H, Pp/y-Pro); 1.0 (2t, 3H, CH3)

MS: 610 (M+H+), 247, 134, 70 - (hydroacetate)

.Example 145:
40 Et00C-(D or L)-Dpa(4,4’'=-(Cl)2)-Pro-NH-pAmb/b:

1H-NMR (dg-DMSO, 0 in ppm): 8 2 (2t, 1H, NH); 7.75 (2d, 2H, Ar-H);

7.6 - 7.1 (11H, Ar-H/NH); 5.1 (2t, 1H, a-Dpa):; 4.4 (2d, 1H, CH);

4.3 (m, 2H, NCH2); 4.0/4.39 (m, 1lH, o-Pro); 3.85 (m, 2H, OCH2);
45 3.7 (2H, d-Pro); 1.9 - 1.5 (4E, B/y-Pro); 1.0 (2t, 3H, CH3)

MS: 610 (M+H*), 247, 185, 134, 93 - (hydroacetate)



of nethylene cﬁloﬁfae at room tenperature and subsequently stirred for 2 h.
After the nethylene chloride had been renpved by distillati-on, the residue
was di ssolved in a mxture of 50 m of toluene and 50 m of dlnethyl
sul f oxi de, 45 11.2 g (0.17 nol) of &bdi um azi de and 0.7 g of
tetrabutyl - Exa®pb#®/U4366 95 anmoni um brom de were added, and the m xture
was stirred abococna-t(anberm-tUpa(ayern('cghtz.)-ih@-rma@mmbm: m xture was pour ed
into 300 mM of water and ex- tracted several times with ether. After
drying with h r tillation, 6.8 g of
Sl gig% g;%aﬁﬁgvaféﬂuaggmﬁiﬁ% aﬁﬂm gl ere. ised in the

m xed reacti SREWM T HFITPPREF ¢ herHaFFPTR T PR e (intermediate in

2- Cyano- 5- ( akPRoRERHASLSy P B¥amPlen 440 b Hd®Gddépxane{EG1i- nThs wREigrdsol ved
in 45 mM of productaiwas shbsequentdylpeeparesf againrExarplewhde stirring, 11.2
g of tri phenyhines QldgapMse, & afddgsing N 1202t (IKDNTOOENE 8 £S(H.i601128D, 1H, INBYG;Ur e
W?St Iheft |t0 gt gn.d 'ﬂtz [(Qﬁlﬁ‘ tﬁfqiﬁnﬁt)“rﬁ pverioghse, o Wéhﬂ{@-lﬂi&/@tpkéﬁnval
0 e so ok a4 1 [ 0 r
preci pi t at ed tr |lph%n°3s/l f)zh(')s IQ1‘{1L)ﬁe OXi Gﬁflv\gg flﬁ?"?ée)r o) b ? g\n tﬁl sugt r6bn, and
the filtrateP? was adj usted to pH 2 with ethereal hydrochloric acid.
The preci pi tHFéd”ﬁ/dM’@ﬁPor?"c?e wad . f%vt dled bhydzgacetatel}i on, washed with
et her and di gested successively with toluene and hot |sopropanol. 4.7 g (40
% of hydrockkampIie merze i sol ated, nelting point [err] (deconposition). 25

c) Boc- Dﬂhﬁaaéaéﬁylxbpapl:l.m:p(a@acxan(cl% pof&Aﬁn)-W% 8.12 g of
d||sopropyle}H¥Iﬁgnrg@saqg+§gpsequent f

‘LL

Example 148:
H-(D or L)-Dch-Pro-NH-pAmb/a:

20 :

Compound 148 was synthesized starting from Boc-(D,L)-Dch-OH and

H-pro-p-cyanobenzylamide x HCl as in Example 3. The synthesized

pair of diastereomers was separated by reversed phase HPLC

chromatography. .

25 1H-NMR (d¢-DMSO, O in ppm): 9.3 - 9.0 (b, NH); 8.9/8.5 (2t, 1H,
NH); 7.75/7.5 (2d, 4H, Ar-H); 4.5 - 4.0 (4H, N-CH2/0-Pro/o-Dch);
3.7 - 3.0 (2H, &-Pro); 2.2 ~ 1.0 (4H, B/y-Pro)

FAB-MS: 481 (M+H*); mp: 127°C - (dihydroacetate)

30 Example 149:
H-(P or L)-Dch-Pro-NH-pAmb/b

FAB-MS: 481 (M+H*); mp: 127°C - (dihydroacetate)

* 35 Example 150:
Boc-(D)~Val-Pro~-NH-pAmb:

Prepared as in Example 3.

Melting point 132-145°C - (hydroacetate)
40

Example 151:

H~-(D)~Val-Pro-NH-pAmb:

Prepared from Example 150.
45 Melting point 60-80°C - (dihydrochloride)



(15 mol) ofoﬁ%ﬁ?ﬁ%ﬁ?\osphoni c anhydride (50 % strength sol- 30 ution
i-n ethyl acetate) were added dropwi se to a solution of 2.11 g (12.5 mmol)
of - 2-cyano- 5- (am nonet hyl')pyridi.ne and 4.5 g (12.5 nmol ) of _
Boc-D-Phe-Pro-OH in 70 m of [err] at P@rr]. The m xture was then stirred
for 2 h, durExempMei ¢B2t he tenperature was allowed to rise from-5 to [err].
The organi ¢ g&-(D)-peaseroam-pambed with water, 5 % strength sodi um

bi carbonate and 5 % strength citric acid solutions, dried over Na2SO4 and

- evapor at ed t? dryn 58 A @a% glbowi sh crystalline residue was obtained,
mel ting poinggp_li, &nt" waS Bsed” Wi thout further purification in the next
reaction. AoMeAtingopoppt RArAZaf anyl rdé'f’laﬁ%t%ﬁ)an‘i di no- 3-pi col yl )ani de: 1.15

g (16.5 mml ) of hydroxylam ne hydrochl oride were sus- pended in 5 m of
et hanol , 1. 2Egamdle?353a strength amoni a 45 sol ution were added, and the

m xture was-gipiieRdpkerNd i, After addition of 45 m of ethanol, the
precipitated salt was filtered off with suction and 3.14 g (6.6 nmol) of

t he above 1,0050/ %4%66 ngx corigowgfl (stage c) were added to the solution.
The hydr o#9- PERHe “E8RpotE Se arét%g? ut after, a short tinme and, after
stirring forMetEiRgGPPeRE %ﬁ'zppf’ge?e‘di r?\ﬁ’lfa*? E?i on and washed with a
little cold water and ethanol. The residue 5 noi st with ethanol was

di ssol ved i nEdémpille db4et hanol and 8 ml of glacial acetic acid, 250 ng of 10

% Pd/ C wer e pgslecd adylppdemgeraolaa-pm@ib:carri ed out at about [err].After 5
hours, TLGggl[err] %strength acetic acid, 20/5/1) showed no detectable
starting matgrial . le .

- repared as in Example 3.

Melting point 211-220°C - (hydroacetate)

Example 155:
20 H-(D)-Gly(o-tBu)-Pro-NH-pAmb:

Prepared from Example 154. :
Melting point 236-239°C - (dihydrochloride)

25 Example 1563
Boc-(D)-Ala(f-tBu)~-Pro~NH-pAmb:

Prepared as in Example 3. .

Melting point 185-192°C (hydroacetate)
30 '

Example 157:

H-(D)-Ala(f-tBu)-Pro-NH-pAmb:

Prepared from Examplellss.
35 Melting point 225-231°C (dihydrochloride)

Example 158:
H-(D or L)-Msu-Pro-NH-pAmb/a:

40 The dihydrochloride was prepared as in Example 3 from
Boc-(D,L)-Msu-OH and then the Boc group was eliminated as in
A.I.c. The diastereomers were separated by HPLC.
1H-NMR (DMSO-dg, ® in ppm): 9.40/9.20 (4H, amidine), 8.9 (1H, NH),
. 8.55 (3H, NH3*), 7.85/7.50 (4H, aromatic H), 4.50 - 4.35 (4H, CH;

45 and 2 x CH), 3.85 - ca. 3.3 (4H, 2 x CHz), 2.95 (3H, CH3), 2.3 -
1.8 (6H, 3 x CHy)



After rermvaqostﬂl"fdhges%at alyst by filtration with suction through a layer of
Cellite [sic], the solvent was renoved by distillation, with addition of
foluene toward the end. After addition of 50 m of acetone, the am di ne
acetate crystal - 15 lized out and ®8s filtered off. Wite crystals,
mel ti ng poi rExgmpile] 15%AB- V5. 495 (MtHt) . e)

H- (D) - Phe- Pri- (-Ho2- 1. p=M0-PRoCRE-RAb/b: The Boc group was el im nat ed from
conmpound d) under standard conditions. D hydrochloride: white crystals,

mel ti ng poi né}%?%ﬁ? I% M5: 395 (MrH+) 25 Exanple 219:

Boc- (D) - Ch pi co: a) _Boc-D- ohexyl. cy, 0
29 g (0. 118 1R o f D d(SD)ﬁc’sibrPBHéxy?g‘t%/& F@/ gjr‘mr %?gay Ogl%q&g "%?'

prol i ne nmet I"@/485e54t3§r Bt ochi M4 TA450e 4R, ArPBaRded]in 4360' o (48 CR2and
di ssol ved byarlt @owi €B) ad3liasi encaf BB 34§, (D.xTHW) )3 0 (3H, CH3), 2.3 -

di i sopropyl ef hyl@m,ne. x Afd,gr cooling to [err], 113 nl (0.147 nol) of
pr opanephosphoni ¢ 35 anhydride (50 % strength solution in ethyl

‘acet at e) %%bﬁ“?ﬂfd Fsopvvr se, and the m xture was stirred for 1 hour. After
- addi tion 3PV %hat er, the organi c phase was sep- arated off and
ashed with BRARGYSLPAFeY-EXo-NHrBAPYD 5 N hy- 40 drochloric acid and 5
% strength bicarbonate sol ution. After drying with Na2SO4, the sol vent was
di ssol ved offompdundollb§ wessisymehésiiizey) shasting SalomeBo¢n(aygdonlentOktanshol |
120 M of 1 gl Ip-epakoretiidamidé £ MC1Maxt i Exsmpletdrred at roomtem

perature hgrye; NOWr qu+#H), 3790p084tA36847, 185, 140 - (hydroacetate)

Example 161:
H-(Cyclo)Leu-Pro~-NE-pAmb:

20 The compound was_synthesized by elimination of Boc from
Example 160.
FAB-MS: 372 (M+H*) - (dihydroacetate)

_Example 163:
25 H-Gly-Pro-NH-pAmb:

The dihydrochloride was obtained by elimination of Boc from Boc-
- Gly~Pro-NH-pAmb which was prepared starting from Boc-Gly-OH as in
Example 3.
30 _
1H-NMR (DMSO-dg, & in ppm): 9.50/9.25 (4H, amidine), 8.85 (1H,
NH), 8.30 (3H, (NH3*), 7.80/7.45 (4H, aromatic H), 4.5 - 4.2_(3H,
CH, and CH), 3.9 - ca. 3.3 (4H, 2 x CH2), 2.2 - 1.7 (4H, 2 x CHy)

35 Example 166:
Ph-CH;-Gly-Pro-NH-pAmb:

The dihydrochloride was obtained by elimination of Boc from
Ph-CHy- (Boc)Gly-Pro~-NH~-pAmb hydroacetate.

40 l1H-NMR (DMSO-dg, & in ppm): 9.6 (2H, NHz*), 9. 4/9 2 (4H, amidine),
8.80 (1H, NH), 7,.80 [sic] - 7.35 (9H, aromatic H), 4.40 - 4.25
(3H, CH; and CH), 4.10 (2H, CHz), 3.95 (2H, CH2), 3.6 - 3.4 (28,
CH,, 2.2 - 1.8 (4H, 2 x CHz)

45 Example 176: _
p-Naphtyl-SO,-Pro-NE-pAmb [sic]:



97 After rermvaqwq’f4 e al cohol by distillation, the aqueous phase was
diluted with water -and extracted several tinmes with methyl tert-butyl

et her. The aqueous phase was acidified %th [err] solution and extracted 3
X with [err]. The oily residue 5 r drying and renoval of the

met hyl ene chIRzrerpdeedybzh@uptln-tIGaﬁ-rthElﬁ avith di-BroofRfBi+ sopr opyl

et her / n- hexansubiskbagnt B8 hydeblykine theyestés, wonplisglwithd, nel ting point
~[err]. 10 b) (:QEn Rex¥hd| atiivieRt2hy Nene( Grity a1@-fRmpitdohyl ) eyriidro
26.6 g (0. 07 3)!‘ ag@}-cycl ohexyl egcyI proline and 12.7 g (0.075
nol) of 6-c an “vi: y chl or were suspended in 300 m of
[err], and 3%93' 2? éljs&y% oﬁf?é Hopyl et hyl ami ne were added.
Subsequently, at [err] 66 m of propanephosphoni c anhydride (50 % strength
solution in e::ta}dplece'l'at e) were added dropw se and, after stirring at [err]

for 1 hour, Z@rox-sof-mri-we-pile: added and the CH2C12 phase was separat ed
of f. The organi c phase was washed with 20 ° 0.1 N sodi um hydr oxi de

solution a LeRNdst d the solvent was distilled off. The
resi due vvaggtg%é% ug |gs J%g&%:r%b ? et % aﬁ te wher eupon crystallization
rapidly startN&RIERE RB% I d“B’ 887 Ry 50 M of n-hexane. Filtration

with suction and drying resulted in isol atron of 25 31.4 g (89 % of
theory) of wExampley3d?@ts, nelting point [err]. c) Boc-(

D) - Cycl ohexy| siomg-prpISO3ePLS-NH¥pAmbo- 3- pi col yl ) am de: 30 The ani di ne
formation §gok place as in Exanpl e 218 stage d. Acetate: white crystals,
mel ting pol ntpg ]ed(ggc 5 ¢ FAB- M5 487 (MrH+) 35 Exanple 220:.
[err] The Boc eq_ltoz.lﬁ% %/gint él &4 & r%@cggggge) c of the above conpound

Example 179:
20 H-Asp-Pro-NH-pAmb:

The Boc group was eliminated from Boc-Asp(OBzl)-Pro-NH-pAmb as in
A.I.c., and the benzyl ester was hydrogenated to the acid with
Pd/C. The dihydrochloride was obtained by treatment with ethereal
25 HC1.
1H-NMR (DMSO-dg, & in ppm): 9.4/9.2 (4E, amidine), 8.6 (1lH, NH),
8.45 (3N, NH3*), 7.80/7.45 (4H, aromatic H), 4.45 - 4.30 (4H, CH;
and 2 x CH), 3.8 - ca. 3.5 (2H, CHz), 3.2 - ca. 2.6 (2H, CHy),
2.2 - 1.7 (4H, 2 x CHy)
30 _
Example 191:
H-(D)-Asp-Pro-NH-pAmb:

The dihydrochloride was prepared as in Example 179.

35 1H-NMR (DMSO-dg, O in ppm): 9.45/9.30 (4H, amidine), 9. 05 (1H,
NH), 8.9 (3H, NH3*), 7.80/7.45 (4H, aromatic H), 4.45 - 4.15 (4H,
CH; and 2 x CH), 2.2 - 1.7 (48, 2 x CHz);

FAB-MS: 362 (M+H*Y)

40 Example 193:
H-(D)-Asp(OtBu)—Pro—NH-pAmb

The dihydroacetate was prepared from Z-(D)-Glu(OtBu)-Pro-NH-pAmb
by hydrogenation on Pd/C.

45 lH-NMR (DMSO-dg¢, & in ppm): 9.3 (4H, amidine), 8.5 (1H, NH), 8.3
(3H, NHa*), 7.75/7.25 (4H, aromatic H), 4.4 - 4.3 (4H, CH; apd 2 X



40 under staﬂagpé4é8ﬁ8i tions. Dihydrochloride: white crystals, nelt- ing

point [err] (deconposition); FAB-MS. 387 (MtH+). Exanple 221: 45

HOOC- CH2- ( D) - Chg- Pr o- NH- 3- ( 6- Am) - pi co: 0050/ 44966 98 a)

H (D) - Cycl ohexyl gl ycyl prol i ne (6- cyano-931 pi col yl)am de: 46.9 (0.1 nol) of

Boc- (D) - cycl ogxya f yc@kpr (2B N€HL6- 2320138 pi 4 A Kaffzle (ledmb8BndtBulg,

. stage b) wer gab-ms: 43@spresed in 300 nl of ether and, while stirring, 600

~m of HCL-saturated ether were added at roomtenperature and the mxture

w?s sti Lredd%ver n%,%hltg)g 'Cli'he suspension was then run into 1.5 1 of 15 %
rength so I'de sol utlon whil.e stirring and cooling in ice. After

addition of $B)nPhvHz-CHOF-CQrPro-NE=pAmb: (1o orggnlc phase mgs separ at ed

off and the al kaline phase was extracted 6 x with an ether/CH2CH2 [sic]

m xture (7/3)a) ThePhengii-Dedactyrprmolihes tp-oxanebgnzyl) anide: Na2SO4 and

evaporated to dryness. 27.2 g of anorphous white powder renmai ned and,

:tr:ncgre dIC 29 tanng?Lgrgc](zu(ﬁl&oﬂ idd olietrahwra ~Hpiendlif-Lacfict he
(6] f
T R IR
cyano i co
added dropvmpse t emadeo| 33 Gn (89- 'F“'E’l Pb. Wdﬁﬁﬁl’ enRg ttrﬁéza %e‘cog eo\llj\ﬁ(r:le

(stage a) and 28DGPEA(&nd23.38|§ CF0 .6 mgp)cgﬁxld@pﬁglcahﬁxyécwbqsenmd%were
met hyl ene chl ori dadedli | Thes mikturg wais Left te@nrdraat 2foom temperatwral fiolre

mxture wag | eft 4gOnStdHe PreEDpItEted urea was filtered off with suction and

then the solvent was substantially removed under reduced
pressure, and the residue was mixed with 50 ml of water and
extracted with ethyl acetate. After washing with water,
NaHCO3 solution and drying over Na,S0;, the ethyl acetate was

20 distilled off, the remaining oily residue was dissolved in
methanol, and the pH was adjusted to 2 with p-toluenesulfonic
acid. This solution was left to stand at room temperature for
6 h. The methanol was then distilled off, and the residue was

_ taken up in ethyl acetate and washed with water, 5 % strength

25 citric acid and NaHCO; solutions. The residue obtained after
drying over Na,SO; and removal of the solvent by distillation
was purified by column chromatography (eluent: methylene
chloride/acetone/methanol, 45/5/2). 2.5 g of white crystals
were obtained, and these melted at 108°C-110°C after crys-

30 tallization from an ether/hexane mixture.

(b) 3-Phenyl-D-lactyl-proline (p-amidinobenzyl)amide acetate:

R 2.0 g of the above compound -and 3 ml of triethylamine were

35 dissolved in 30 ml of pyridine, saturated with H;S at 0°C and
left to stand at room temperature overnight. A TLC check
(CH2C1,/MeOH, 9/1) showed that conversion to the thioamide was
complete. For isolation, the pyridine was substantially
removed by distillation under reduced pressure, and the

40 residue was taken up in 250 ml of ethyl acetate and washed
with brine, 5 % strength citric acid and NaHCO3 solution.
Drying and removal of the solvent by distillation resulted in
2.3 g of amorphous thioanude. '

45 The thioamide was distilled'in 40 ml of acetone and, after -
addition of 4 ml of methyl iodide, left to stand at room tem-
perature for 6 h. The solvent was stripped off and then the



The reaction sqo t4|409n66was washed with water and dried over [err], and the

residue after removal of the sol vent by dis- tillation was chromat ographed
on-a silica gel colum with a 30 [err] (45/5/1) eluent. 28.6 g (80 % of
theory) of anorphous white powder were $3olated. A sanple crystal- [ized
from dii sopropyl amphphows tresdduet vam stfirgedi withe dayhethemdinde subsequerdydl
C. 35 c) N-t-Butdrigaartige\s-methyl -fH)oimiaiomettydl geyeprmidrododide was
g ?n gmngl no- 3nplE)C(QiﬂéLa}>maiqn Ebem@b&/%tﬁtaaapurﬁ WAS 08OV & tsidehBtR é:m\eon-o

i S i S
FAB- MB: 501 (|\/H+§le %%ftés%%yrre? rﬁif BS:: “‘Hndhthé”i}?{m "’Q%Y\?ggt ed'
(6- ani di no-> 3- pi &8 P) Fe 3 55 ﬁBﬁ%"é%a%ﬂa\él gr%&%?ddﬁ;f\!\/ere
di ssol ved i n 50 rehepregiqus Pﬂasnﬁkﬁiﬂ]é’eélﬁ-&)l%c!‘ll eft CH2L gy ghbe ginsodykie
t enperat ure over woghtituent3)yerd 8bkegedToEf syldisubsequentdyntbat CHCdd wasler
reduced pressuredisBtllesichfe meéﬁlmwuahlsn rRhly| ecetadd dietRyl afitet
dIhSt i ![ed Of‘;] ‘é“ i xthife ffgii&v'eﬂztﬂé uidBfes %MESMH .Y The remaining
-chromat ogrgphe S 0 n
agqueous ammnl a %5?5;} ﬁ g/% tgeém }%'tﬁ u.g'%t #if/%a]tfrt ?Hﬁ ﬁi}ﬁ
product was takeFoRgeFte ﬁ Pus§ are ?E%t‘ﬁéﬁ‘ﬁ W‘t 8 Ea Hh -

| yophi | i zed. The GhjBEe¥ | 3nthsubeequently PHEWEIRD DYeFPiW RACORabPIYaRYY |
FAB- V5. 445 ( MrH¥{elténtx awgihylefi@.chloride/methanol/50 % strength acetic

acid 40/10/1.5). The pure fractions were freeze dried after
is removal of the eluent. 1.1 g of white powder remained, melt-
ing point 1850C - 187°C, FAB-MS: 395 (M+H*).

Example 200:
(D)-Man-Pro-NH-pAmb:
20 _
The hydroacetate was prepared as in Example 199 starting from
O-tetrahydropyranyl-(D)-mandelic acid (WO 93/18060); white crys-
tals;
‘melting point 211-213°C; FAB-MS: 381 (M+H*)
25
Example 202:
H-(D)-Phe-Aze-NH-pAmb

The mixed hydroiodide/hydrochloride was prepared by reacting
30 Boc-(D)-Phe-OH with H-Aze-p-cyanobenzylamide as in Example 3 as
far as the amidine and subsequent Boc cleavage.
1H-NMR-(DMSO-dg, & in ppm): 9.3/9.1 (4H, amidine), 9.0 (1H, NH,
8.7 (3H, NH3*), 7.8-7.2 (9B, aromatic H, 4.5- ca. 3.3 (6H, 2 x CH»
.and 2 x CH), 3.2-2.8 (2H, CH), 2.2-1.8 (2H, CHj3)
35 - _ o '
Example 204 and Example 205:
H~-(D)~Phe-(D or L)-Pic-NH-pAmb/a and
H-(D)~-Phe-(D or L)~Pic-NE-PAmb/b:

40 The dihydrochloride of the pair of diastereomers was prepared
from Boc-(D)~-Phe-~OH and H-(D,L)-Pic-p-cyancbenzylamide as far as
the amidine as in Example 3. The Boc group was subsequently
eliminated. .
1H-NMR-(DMSO-dg, & in ppm): 9.6-9.3 (4H, amidine), 9.1-8.7 (4H, NH

45 and NH3*), 7.8-7.2 (9H, aromatic H), 4.6-4.3 (4H, CH; and 2 x CH),



HooccHe- (D) - PREOAHAORE. 3- (6-Am)-pico: a) 5.2 g (14.75 mmol) of
Boc-(D)-Chg-Pyr-OH, 2.88 g (17 mmol) of 15 _ :

.6- cyano- 3-am nonet hyl pyridine, 12.2 m of DI PEA and 17 m of PPA (50 %
strength in ethyl acetate) were nixed i 50 Ml of DCM at [err]. The

reacti on m xBul€2.q2B8heCBZ)l,| GuRE0tD (6HacB xOoCHR)zenperature, while
stirring, ovespiNs: aqosr go+@f) 1.5 h. For workup, the solution was diluted
with 250 m - of ethyl 20 acetate and washed with saturated NaCl sol ution

(3x), 20 % styenqt. rr, 3 S r L utpon X e

sol ution was&'%?i%d!}vmk hdbaeérﬁgegﬁgg? h"zghsuest%%;g/gq‘g%gl&f %e%ggtﬁ%c{néb\y)egplzg a
rotary evapofitpatagranphy iniiq Exemples 2fd.apd g2 r oduct was used wit hout
further purification in the next 25 reaction. b) [err] were [sic]

i ntroduced | Bgamgl® 207ef DCM After the solution had been cooled to [err],
20 ml of TFAu{ ) Sbhel-(onu!€rdns )DEM: (3aMe) ~-nddpaimb:The reaction 30 m xture
was then allowed to warmto roomtenperature over the course of 3 h, and '

aken up 18 Tt iy eRoRATGRINY QaRTebilibeiShd Yo @AY E0h paltiph EPhet ()

ne, gl tron was concentrat
pressure. Thf® pq'd?ea‘zbﬁaﬂ\%)s'l’ri&ﬁ atelrRiryan ?’éz.Y]G"HE@ 9? et?t: 13.5 g. 35 ¢)
' 13.5 g of H Expmpdfy20¢/20P+ 3- (6- ON)-pico x TFA were introduced into 100
of acetonitrMéktind peintdtiéa<+130°0f 2.69 g of KI, 6.11 g of [err] and 2.87 ¢
of t-butyl bronpacetate, the suspension was stirred at roomtenperature 40
- for 5 h. gybseamey bye:[err] and K were renpved by filtration,
acetonitrile S, {\& e I ¢duced pressure in a rotary evaporator, and
the residue l\?\%@“tﬂaﬁgﬁgﬁﬁ#‘%ﬁ'awt ate. The solution was washed with’
‘wat er (2x) and saturated NaC solution (1x), dried with Na2SO4 and concen-
45 trateggmngqggel§pévgﬁ qyn&hgsized starting from Boc-(D)-Phe-OH and -
H-Pyr-p~cyanobenzylamide x HCI [sic] as in Example 3.
20 MS: 492.5 (M+H*), 392, 245, 133

Example 209: ,
H-(D)-Phe-Pyr-NH-pAmb:

25 The compound was synthesized by elimination of Boc from
Example 208. lH-NMR (dg~DMSO, & in ppm): 9.4-9.2 (b, N-H); 8.8-8.2
(b, N-H); 8.6 (2t, 1lH, NH); 7.75 (2d), 2H, Ar-H); 7.45 (2d, 2H,
Ar-H; 7.35-7.1 (m, 5H, Ar-H); 6.15/6.0/5.85/5.75 (4sb, 2H,
CH=CH); 5.5/4.9 (sb, 1lH, a-Pyr); 4.4-4.2 (m, 4H, CHz/a-Phe/d-Pyr);
30 3.6 (d, 1H, d-Pyr); 3.1-3.0 (m, 2H, CH;-Ph)
.FAB-MS: 392 (M+HY)

Example 210: . _
Boc-(D)~Phe-Hyp(OtBu)-NH~pAmb:

35 ' .
The compound was synthesized starting from Boc-(D)-Phe- -
Hyp(OtBu)-0H and p-cyanobenzylamine x HCI [sic] as in Example 1.
MS: 566 (M+H'), 466(-Boc), 319 (466~Phe

40 Example 211:
H-(D)~-Phe-Hyp-NH-pAmb:

The compound was synthesized by elimination of Boc and tButyl
from Example 210. lH-NMR (DMSO-dg, din ppm): 9.35 (s, 2H, N-H);
45 9.1 (s, 2H, N-H); 8.8 (t, 1H, NH); 8.5 (sb, 3H, N-H); 7.75 (24,
2H, Ar-H); 7.45 (24, 2H, Ar-H); 7.35-7.2 (m, 5H, Ar-H); 4.4-4.2
(m, 5H, CH»/2 a-H/CHOH; 3.8 (m, 1H, Pro); 3.0 (m, 2H, CHy); 2.75



- 0050/ 44966 18858{44858 [err] were dissolved in 42 m of pyridine and 19.4
m of TEA and saturated with H2S gas.. After the solution had-stood at room
teriperature for 18 hours it was first flushed with nitrogen and then poured
5 into 2 1 of ice-water. The aqueo@s4 solution was extracted with ethyl
acet ate (6x) (mantht RgodonbiHedmor §Hni Rradt fa8t et Raghed with 5 %
strength [ er FABsM8 ut4ilOn(MAlit)er dryi ng and concentration,. 6.1 g of [err]
[err] crude product renained 10 e) 6.1 g of crude [err] were dissolved in
7.4 m of Mg Q]Rééaﬂ , of acetone and stirred at roomtenperature for 4.5
h. The sol yt|o0 ed taken up in toluene and again

evapor at edg B E%)' e-gﬁ%igﬂcﬁ dtary evaporator. Crude yield: 6.1 g. f)
6.1 g of [err] were m xed in a one-neck flask with 30 mM of MeOH and 30 ml
of net hanol i Ehendihyidyechier dee wasl aynthesizedostarting: fyomRpd-d) -Phe-0H t o
stand at rooand eHp@MerVal epi@yanbbehzyldmideokst inrExspleodcentrated and the
resi due Was nm msbndpﬂmmT gmwmsyssgbu;m,n ardainesher s, v g (3

ﬁeggegj |>OI o % ?  SPCE R £b f ﬁgéaryssegaagreﬁp, 4.fL e
ether, 2.7 g?%# ‘%dé ‘b uc %wg%g zgtr'ngtrng 'ea‘%ﬁ%aau% %@%UI’I fied
by reversed h‘é%@lHlaL og a?)?ﬂr $3)g. g0 0.28 g of [err]
was 30 i nt roduced |nto 5 m of di oxane at [err] and, after addition of

5 m of di oxBrengXd 216kirred at roomtenperature for 48 h.
15 Boc-(D)~Phe-Tia-NH-pAmb:

The compound was synthesized starting from Boc-(D)-Phe-Tia-OH and
p-cyanobenzylamine hydrochloride as in Example 1.
MS: 512 (M+H*), 412 (-Boc), 265, 204, 133

20 ' :

Example 217:

H-(D)~Phe-Tia~NE~pAmb:

The compound was synthesized by elimination of Boc from

25 Example 216. lH-NMR (DMSO-dg, 8 in ppm): 9.4/9.2 (2sb, 4H, N-H);
9.0 (t, 1H, RH; 7.75 (24, 2H, Ar-H); 7.45 (24, 3H, Ar-H); 7.4-7.2
(m, 5H, Ar-H); 4.8 (d, 1H, a-Tia); 4.7/3.7 (2d, 2H, NCH2S);
4.4-4.2 (m, 3H, CH;/a~Phe); 3.2/3.1 (2m, 2H, SCHz); 3.0/2.7 (m,
3H, CH,-Ph) '

30 FAB-MS: 412 (M+H')

Example 218:
H-(D)-Phe-Pro~-NH-3-~(6-am)-pico:

35 a) 2-Cyano-5-(azidomethyl)pyridine:

14.5 g (0.07 mol) of trifluoroacetic anhydride dissolved in
20 ml of methylene chloride were added dropwise to a solution
of 8.8 g (0.07 mmol [sic]) of 2-cyano-5-(hydroxymethyl)-

40 pyridine (WO 83/01446) and 6.9 g of triethylamine in 200 ml
of methylene chloride at room temperature and subsequently
stirred for 2 h. After the methylene chloride had been
removed by distillation, the residue was dissolved in a
mixture of 50 ml of toluene and 50 ml of dimethyl sulfoxide,

45 11.2 g (0.17 mol) of sodium azide and 0.7 g of tetrabutyl-



50/44966
The crude prog was purified, after concentration of the sol utlon by

col umm chr omat ography (MeOH 3 % concentrated NH3 sol utlon) Yield: 180 ny.
35" - FAB-Ms: 443 (MHH+) Exanpl e 223: rr] 40

t-BuOOC- CH2- ( D) - Chg- 2- Phi - NH 3- ( 6- CN) - pi: repared starting from

Boc- (D) - Chg- 2- Phammanidbsowr#mmshyqid%i.cwﬁo be | iytargswas stdgpredead2?.
Thi s internedi at coommtemperatirsl dverpightanpl e 223 as follows; 45 a) 8 g
(14.9 mmol ) of [err] were stirred together with 8 ml of TEA 2.58 g of

hydroxyl am ne hygrochlaride Ridtude #hs ogmﬁte@Hla{o[ﬁor In1f 8 watép%%élééaﬁfi

101 18 h. Subsegpent | nc esl

di ssol ved DCRHFj t(f)é{ ﬁgvgrﬁl U?B%%g ‘9& :igg 3§ Iatdgghr# ’f%ﬁ&ey‘?ﬁ\é’%@
strengt h) each t??ﬂ?vﬁ&fPEr the AthgT o?@r s 9r 8f ¥R 8] rotary
evapor at or. The erystalg H?E&b‘)@hm%wwmseélzvﬂ Iﬁ?c)uﬂn#l Wexeejused in
purification in the miced reactiomwibhout fyrmherrpamﬂ:.y:dtd\ayam di ne were

m xed in a reaction flask together mﬁth 6 g of Raney nickel, 40 m of EtCH

and 9 nl qf 4 C52 gm_.[,ﬁgdéq:g d% hydrogen at m)sphere at 60 C

" The crude pr oguct sepgr at by rever seldephase HPLC chromat o- graphy

(acetonitrile/water). Yiel of [err converted

into the free acT?Mﬁ“ﬁ 9‘? ‘“%B dj ‘J&"r]; E%g eH3e-
trahydrofuran and 1.2 ml of water and, while stirrlng, 11.2 g

of triphenylphosphine were added in portions. The reaction
15 mixture was left to stand at room temperature overnight.

The residue after removal of the solvent by distillation was
taken up in 100 ml of ether, the precipitated triphenylphos-
phine oxide was filtered off with suction, and the filtrate

20 was 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 (40 %) of hydrochloride were isolated,
melting point 253-256°C (decomposition).

25

c) Boc-D-phenylalanylproline (6-cyano-3-picolyl)amide:

8.12 g of diisopropylethylamine and subsequently 11 ml
(15 mmol) of propanephosphonic anhydride (50 % strength sol-
30 ution in ethyl acetate) were added dropwise to a solution of
2.11 g (12.5 mmol) of 2-cyano—-5-(aminomethyl)pyridine and
4.5 g (12.5 mmol) of Boc-D-Phe-Pro-OH in 70 ml of CH;Cl,; at
-5°C. The mixture was then stirred for 2 h, during which the
temperature was allowed to rise from -5° to 20°C. The organic
35 phase was washed with water, 5 % strength sodium bicarbonate
and 5 % strength citric acid solutions, dried over NasS0O; and
evaporated to dryness. A pale yellowish crystalline residue
was obtained, melting point 167-170°C, and was used w1thout
further purification in the next reactxon :
40 :
d) Boc-D-phenylalanylproline (6-amidino-3-picolyl)amide:

1.15 g {16.5 mmol) of hydroxylamine hydrochloride were sus-
pended in 5 ml of ethanol, 1.2 g of 25 % strength ammonia

45 solution were added, and the mixture was stirred for 10 min.
After addition of 45 ml of ethanol, the precipitated salt was
filtered off with suction and 3.14 g (6.6 mmol) of the above



- 0050/44966 .
[err] 20 a) 7.4 g (15.22 mvol) of H (D)-Chg-Pro-NH3-(6-CN)-pico x TFA, 6.3

g of [err] and 3.69 g of benzyl 2-bronopropionate was [sic] stirred in 100
m. of acetonitrile at [err] for 12 h. ?(‘fter the precursor was conpletely

converted, the solid was 25 . filter off and the filtrate was

concentrated. Af¢XPAURds (stage dsiare added)itosbhe plutiennyThe dyExeEyand
‘washed 2 x with awidine sbmpoundeepagated ais aften ahadouti bime tand,cafiper

acetate was renosteikdingat6pt3V minueesy aiay f£iCeerkd \Wel dith shetionp ahd
product remai nedws"éﬁe%r wiPh UAML GRIGNBLDONARRY 2Rd dtHand130The re@qldueb) 3 9
of lerr] ‘“?re ©9 %‘?Ltg”é& :Hﬁ wR5 ' &% &@Jeﬁglﬁgl(ﬁ g‘% ofe érpalo a%}l

Yield: 0.8 r,ggena
benzyl ester uno%f 9531’35&8 rﬁc"c%?diaf\fl‘\%nszo Ormg 8? Gg‘f ’6%53 an&l ed by

reversed phase Hdrogenskien ratpSprried|qpt Gt4a'©°‘“{ étor? ABfrere Sy }101495.
Exanpl e 225: [erThc RiCEpGLo/#eQs/ 50 ©etmengtR2aetisl achg, (&9/5/ 1)1 38howgdmo ;
45 (hydr oacet at eaetecﬁme/gﬂ&aﬁngoaaaﬁmj e 226:
H- (D) - Pheygr o- NH 3- (2- Me- 6- Am) - pi co: Prepared as in Exanple 228;
(d'hydrOChlor'dggfter removal of the catalyst by filtration with suction
' through a layer of Cellite {[sic], the solvent was removed by
distillation, with addition of toluene toward the end. After
addition of 50 ml of acetone, the amidine acetate crystal-
15 lized out and was filtered off. White crystals, melting point
130-4°C, FAB-MS: 495 (M+HY).

e) H~(D)-Phe-Pro-NH-3-(6-am)-pico:

20 The Boc group was eliminated from compound d) under standard
conditions. Dihydrochloride: whlte crystals, melting point
235-240°C '

FAB-MS: 395 (M+H*)

25 Example 219:
Boc~-(D)-Chg-Pro-NH-3-(6-Am)~pico:

a) Boc-D-Cyclohexylglycyl-proline:

30 29 g (0.113 mol) of Boc-(D)-cyclohexylglycine and 18.7 g
{(0.113 mol) of proline methyl ester hydrochloride were
suspended in 300 ml of CH,Cl, and dissolved by dropwise
addition of 58.3 g (0.45 mol) of diisopropylethylamine. After
cooling to -15°C, 113 ml (0.147 mol) of propanephosphonic

35 anhydride (50 % strength solution in ethyl acetate) were
added dropwise, and the mixture was stirred for 1 hour.

After addition of 200 ml of water, the organic phase was sep-
arated off and washed with aqueous K»CO3 solution, 0.5 N hy-

40 drochloric acid and 5 % strength bicarbonate solution. After
drying with NaySO4, the solvent was dissolved off, the oily
residue (41 g) was dissolved in 400 ml of ethanol, 120 ml of
1.N NaOH were added, and che mixture was stirred at room tem-
perature for 2 hours.

45



5 [err] in poarC{$8°%8 167.62, 161.85, 156.34, 140.72, 138.41, 135.87,
134.53, 129.30; 128.49, 127.29, 120.70, 60.23, 52.18, 46.61, 39.1, 36.48,
29.22, 23.33, 21.72 10 Exanpl e 227: Boc-(D)-Chg-Pro-NH 3-(2- Me-6-An) - pi co:
a) Preparation of Boc-(D)Chg-Pro- N4 3-22- Me) - pi co: 15 6.4 g of

Boc- ( D) - Chg- Pr o- BEtéxd Scedoviadnbf ther @alicohebhic ddstbbation ,withe adqueapsof

-2- et hyl - 3- pi col phasé neas( 30 10t8Aithf Gater ) ektoactRE sévebal Phinied ¥A8h

'519335)0 963 76% ?ﬂgt 1 HerRbblt P A tndE. 8Tmf ol R%?iﬁsokcmﬁw\&eﬁ' ed
0 and, a r 0

phosphoni c anhyd hé G‘qu‘&{i;li}a}{ aehd qe?‘ll:gg‘ghﬁéta e % 4 nﬁa;;{ o 9 6 Jéflue
dropwi se. After Y139 88 a?gr@e PELEY-T1% . ﬁ?l

continue for 1 htihhat %WFFFXF’EN%*-%%G bEERR G POPERRICe SPSE LR

reduced pr essure(lmb r2fsigdo€ white skyatals iweret hgd:lm,ameltamm ndiatet hyl
acet at e phase 25145-148fg.extracted about 10 tines with water, dried over
magnesi um sul fate and concentrated in a rotary evaporator. Extractlon by

stirrin fo he I gue Ld : ergl A of
Boc- (D) RS- B -hﬁﬁaf’?‘&%?ghg%%f%?c&ﬁi‘%°ﬂ'*ﬁ- 92%*‘%-2% l@%%s%g“ 4 )
Preparation of Boc - Chg-Pro- NH 3- (2-Me-1-Ox0) - p
Boc- ( D) - Chg- Pr o- Rfi 8- qu Y5pred) (of1 ! 98'%‘-)Y°906P6"!~31391Y°Y1§F?H% andget her
with 3.1 g of 981%'{JUJ e(OmOdﬁImbpe:foéhzmm-depdwmalmmwromlmdm of
DCM at room t enpeesé Ususpended in VOb:ULCHC)L, gaarbDUI 9MPOIBEL wosd ) passed
into saltyyatlondligsb 1ekR Iﬁﬁhﬂﬂihéfédadﬁedﬂoﬁﬁbééﬁﬁéﬂﬁi§vrStfilo k h, the
precipitate was gl fer ?—‘B e%)(bsi;‘ﬁ%mnaxﬁ{% h? stren&&ﬁhs oftnd
the filtrate was agmsgua gyoony a e r}% nas i,
washed 3 tines 'ace f %Elqﬁﬁg a ropw1se and, 'after s lrrlng at
: for 1 hour, 200 ml of water were added and the CH,Cl,
.phase was separated off. The organic phase was washed with
20 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 completéd by adding 150 ml of .n-hexane.
_ Filtration with suction and drying resulted in isolation of
25 31.4 g (89 § of theory) of white crystals, melting point
150-151°C.,

c) Boc-(D)-Cyclohexylglycylproline (6-amidino-3-picolyl)amide:

30 The amidine formation took place as in Example 218, stage d.
Acetate: white crystals, melting point 160-8°C
(decomposition);

FAB-MS: 487 (M+BH*)

35 Example 220:
- H=(D)=Chg-Pro-NH-3-(6~Am)-pico:
The Boc group was eliminated from stage c of the above compound
40 under standard conditions. Dihydrochloride: white crystals, melt-
ing point 235-238°C (decomposition);

 FAB-MS: 387 (M+H*).

Example 221:
45 HOOC-CHy-(D)=-Chg~Pro-NH-3-(6-Am)~-pico:



’

magnesi um su??a?é‘lﬁ?uﬁsconcentrat ed under reduced pressure. 5.5 g of

Boc- (D) - Chg- Pro- NH 3- (2- Me- 1- Ox0, - pi co were obtained as a white solid
subst ance. 45 0050/ 44966 103 c) Preparation of Boc-(D)-Chg-Pro-NH 3-(2
-Me-1-MeO)-pico: 3.6 g of Boc-(D)-Chg- B&- NH 3- (2- Me- 1- Ox0) - pi co (7.58
mol ) 5 ¥pr egd|msayetdhexyIflyelylpfolidld (B-Cyamo-c¥-pdicaby hjdamigie:f at e
(21.1 mol) in 20 M of DCM were added, the m xture was stirred at room

t enper at ure ove h

e e ORI TR e s e
% o err V\:h h

used wit hoBt fur?ﬁ%?e ;-Pc%qu glﬂ'n?’ ?ﬁléeaﬁé‘;{‘f’ r‘ég‘b g cﬁ? St an aqu é’i};?ﬁﬁzn

of [err]: 4.55 gHQ)lf--Efaéq’urrFt€¢ mqﬁmle;evm%sdd%sé?%cﬁﬂwewtwre #ndbiteeand,

at room 20 t pipaird wae, sPifregl ovesnightm ThensuspenBdog2wasothendirydol ved

in 30 nl of DVF ygeo added deopsisetrehiyahtdodiamohfdrodider saLttioy whalleer

ahh;' pg dat e{jogfb%ﬂsu%e %H&ecé uﬁnﬁnhi?éﬁ.; ASVErV\ada 118/RV8€ &y il Bl ChadH 0N

 bisul fat eti§5 ?gb‘f{ft T Qe exct&’ cted g ééglﬁ%p\égﬁtééw} IABEI od M]&%'%SI es.

h
were dried over R §Tat§rrF§EW%"t"é’ ndf Eb'\#té\’t Eﬁ"fﬁgg? e’tfﬁc %ressﬁfgs
in arotary evapbd7adby The go@b%qqgtgfggplc phases were dried over Nazs g4 and

evaporated to dryness. 27.2 g of amorphous white powder
remained and, according to TLC (CH,Cl,/MeOH, (4/1) still

15 contained about 5-10 % of the amide compound produced by
hydrolysis of the cyano group.

b) N-(t-ButoxycarbonylmethYl)-(D)-cyclohexylglycylproline
(6-cyano-3-picolyl)amide:

20
14 g (0.072 mol) of t-butyl bromoacetate were added dropwise
to a solution of 27.2 g (0.074 mmol) of the above compound
(stage a) and 28.6 g (0.22 mol) of diisopropylethylamine in
150 ml of methylene chloride while stirring at room tempera-
25 ture, and the mixture was left to stir overnight.

The reaction solution was washed with water and dried over
Na,SO4, and the residue after removal of the solvent by dis-
tillation was chromatographed on a silica gel column with a

30 CH,Cl,/acetoné/MeOH (45/5/1) eluent. 28.6 g (80 % of theory)
of amorphous white powdér were isolated. A sample crystal-
lized from dllsopropyl ether with addition of a llttle ether
and melted at 89 91°C.

35 c) N-t-Butoxycarbonylmethyl-(D)-cyclphexylglycylproline
(6-amidino-3-picolyl)amide:

The above compound was convérted into the amidine as in
} Example 218 stage d). Acetate: white, amorphous powder,
40 FAB-MS: 501 (M+H*) -

d) N—(Cgrboxymethyl)-(n)-cyclohexylglycyl-proline (6-amidino-
3-picolyl)amide:

45 2.4 g of the above amidine acetate were dissolved in 50 ml of
a CH,C1l,/CF3COOH mixture (1/1) and left to stand at room
. temperature overnight. . : :



Boc- ( D) - Chg- Brog%ﬁ_algs& Me-6-CN)-pi co were obtained as a white foam 30 e)
Preparation of Boc-(D)-Chg-Pro-NH 3-(2-Me-6-Hanm)-pico: 3.63 g of

Boc¢- (D) - Chg- Pro- NH 3- (2- Me- 6-CN) - plcog51 nmol ) 35 were stirred
t-ogether with 1.9 g of_ hydroxyl ammoni u %hl oride (18.76 mmvl) and 6.4 m of
DI PEA (37.525 nmBhe selugon was qoveatratednunseseredusad Pyesaure arfde hen
“concentrat ed undeesidurioeas pakesuwpe innmethyleney chlapideyt agaithdistediléde was
taken up in ethybsacei®d @nendasesiid o tbl@ne)i hhddéiBEeuédtly

hydrochloric aci Qh£9:li£é9 ra %ggdt&?cfﬁ 's9 E‘b& QPR INAS Wi the QURROTRAIRST UM

sul fate and conce rat ur n rotary gvapor t or
g (98 %9 of Boc- gf %f%rre“c‘? al%tal nglp ealgvmm

sol i d substance. P¥5 151’-’66@6}3296*6131@&'0# °'F’r F&F?Bn“%f" WREeT 2nd.g ajter
[err] (7.35 nmol preatment\aiishhgelistge careen i kvephibizgrt ﬂ-Y%BthlePG'-e%
Pd/c [sic] in 80(tl4dfgrishawed amén:'inmpmintacoét Ro2e205fcat [err] for 8 h
under slightly eFgsausd qasegnen the catal yst was renoved by filtration
through a g ass fiber filter an "washed with etha- nol, and the filtrate
was concentr?:t ed ijFn reduced pressure 10 (1 nbar). After the residue

had been ext by stir-_rin W|th ether, 4.0 g (97 % of
Boc- (D) - Chg- F’PBCC'EQET(IDJ)'%‘F'QPWFHEH )xP#APt e sol i d

a) 5.2 g (14.75 mmol) of Boc~(D)-Chg-Pyr-OH, 2.88 g (17 mmol) of

15 6-cyano-3-aminomethylpyridine, 12.2 ml of DIPEA and 17 ml of
PPA (50 % strength in ethyl acetate) were mixed in 50 ml of .
DCM at 0°C. The reaction mixture was then allowed to reach
room temperature, while stirring, over the course of 1.5 h.
For workup, the solution was diluted with 250 ml of ethyl

20 acetate and washed with saturated NaCl solution (3x), 20 %
strength NaHSO; (3x) and saturated NaCl solution (1x). The
solution was dried with MgSO; and then ethyl acetate was
removed in a rotary evaporator. Crude yield: 7.8 g. The crude
product was used without further purification in the next

25 reaction.

b) Boc-(D)-Chg-Pyr-NH-3-(6-CN)-pico were {sic] introduced into
10 ml1 of DCM. After the solution had been cooled to 0°C,
20 ml of TFA (50 % strength in DCM) were added. The reaction
30 mixture was then allowed to warm to room temperature over the
course of 3 h, and the solutipn was then concentrated in a
rotary evaporator. The residue was taken up in toluene, and
the solution was concentrated again under reduced pressure.
This procedure was repeated once more. Crude yield: 13.5 g.
35 : _
¢) 13.5 g of H~(D)-Chg-Pyr-NH-3-(6-CN)-pico x TFA were
introduced into 100 ml of acetonitrile. After addition of
2.69 g of KI, 6.11 g of K;CO3 and 2.87 g of t-butyl
bromoacetate, the suspension was stirred at room temperature
40 - for 5 h. Subsequently, K;CO3; and KI were removed by
filtration, acetonitrile was removed under reduced pressure
in a rotary evaporator, and the residue was taken up in ethyl
acetate. The solution was washed with water (2x) and
saturated NaCl solution (1x), dried with Na»S0O; and concen-
45 . trated. Crude yield: 6.4 g. '



subst ance. Mﬂqsq{d“;? 6nt 144-153; (hydroacetate) 15 Exanpl e 228 H( D
- Chg- Pr o- NH 3- ( 2|Vb6Arr) pico: 2.8.g of

Boc- (D) - Chg- Pro- NH 3- (2- Me-6-Am) -pico-x Jerr] (4.99 mmol) were stirred in
10 M of DCM and 15 m of methanol 20 W&h 25 m of ethereal hydrochl oric

acid (> 3 M &t r60gMEBeOPETE(P p-Chy-P¥rhNEThel 6-6NItPEFP WeTec dheeotvas @
under reduced pragswmleofrgyddadnet and & dembrof THATRSdVSaturREed with s
and the residue %% ei&éé’ﬁttﬁ{é EMl&Ei&:{ iHad ¥tédy eithebbRémpetature for

et her / net hanol . wﬁu?% Jéolu% sug fﬂuﬁﬁéﬁleﬁggt%l@régln @l Rhef Sowrdd®

wer e obt ai ned as

tin 0 r
(di hydrochl®ri de)”’[ter 11 WiWQ 818‘?“9"2 %@?’ LB' 1"%5 %5’“35:6“76
138. 53, 135. 85, mh72th3b a@@tsse 68% )17 and7the compiped arganic SEtEACtH7 75
25.40, 25.31, 25wae @8sKéd with7b6 ExstmengthoNaHIGR eoIGN. Affer drying
- Chg- Pr o- NH- 3- ( atrdVeoficéiratilion®: 6 35 g jofPtBRGOCLH,6 D P+Clig-PyD) NE-3-

- Chg- Pro- NH-3- gVRkRE J.?:oscgu@é ﬁ%ué@)rﬁ'&}mgao NH 3-(2-Me)-pico (17.0
mol ) were, 40 2(stlrrgg‘%n 35 DCI\/Iand 35 nm of ethereal

hydr ochl orll% acid (>3 e for h
concent r at ed hdet Hé%ée ?EHE@B So?l?ﬂ gV{a&po‘I?a or ant?i5 g%igyptl Ped
several. tinmes witdisselnadoln e Bhaot H’l—?Ir é§§dhé Mo ofeRFetT A t¥1%% ng

with ether. 7.3 ;y room'gengeraturef 0% (455- BhgTle MH*QOQZJ%)%PCO x 2 HO
were obtained as condenteatéd, dakehstpnioe toluehdHd14g66n evaporated to

15 dryness in a rotary evaporator. Crude yield: 6.1 g.

£) 6.1 g of tBuOOCCH2~ (D) -Chg-Pyr-NH-3-(6-CSMe=NH) -pico were

mixed in a one-neck flask with 30 ml of MeOH and 30 ml of
methanolic ammonium acetate solution (20 % strength) and left

20 to stand at room temperature for 18 h. The solution was
concentrated and the residue was taken up in DCM. The organic
solution was washed with water (3 x 20 ml), dried with Na;SO,
and concentrated in a rotary evaporator. After reprecipit-
ation of the crude product from ethyl acetate/diisopropyl

25 ether, 2.7 g of crude product were obtained. The crude
product was purified by reversed phase HPLC chromatography. -
Yield: 0.364 g.

g) 0.28 g of tBuOOCCH;-(D)-Chg-Pyr-NH-3-(6-am)-pico was
30 introduced into 5 ml of dioxane at 0°C and, after addition of
5 ml of dioxane/HCl, stirred at room temperature for 48 h.
The crude product was purified, after concentration of the
solution, by column chromatography (MeOH/3 % concentrated
NH3; solution). Yield: 180 mg.
35 FAB-MS: 443 (M+H')

Example 223:
HOOCCH;~ (D)~Chg=-2-Phi~NH-3~(6-Am)-pico:

40 tBuOOC-CHz-(D)-Chg-2-Phi-NH-3-(6-CN)-pico was prepared starting
from Boc-(D)-Chg-2-Phi-OE and 3-aminomethyl-6-cyanopyridine as
in Example 222. This intermediate was converted into Example 223
as follows: '

45 a) 8 g (14.9 mmol) of tBuOOC-CH;-(D)-Chg-2-Phi~-NH-3-(6-CN)-pico -
were stirred together with 8 ml of TEA, 2.58 g of
hydroxylamine hydrochloride and 90 ml of EtOH at 70°C for



105 b) Prep®P30{8498% ( BuoOC CH2- ( D) - Chg- Pro- NH-3-(2-Me) -pico: 9.4 g
of H(D)-Chg-Pro-NH3-(2-Me)-pico x 2HCL (21.79 mol) 5 were stirred
together with 11.26 g (14.9 m) of D PEA (81.16 nmol) and 4.89 g (3.69 m)
of tert-butyl bronpacetate (25.0 mmmol) P4 150 M DCM (dried over nol ecul ar
Si eves) at room l&npeSabeeguénklyl6the ﬂsmspPEc‘ﬂ#%tﬂOnﬁﬁ§t§ﬁ¢4' Fhesent
according to TLC‘re@_dw waer dfssblviedoin tBOM,- landythérswimkdionavas Mashed and

1.5 m[sic] of e t e ;
tenperat ur e for ﬂ"ﬁﬁ. o UEL: 3{'3@ i éiféﬂ@@:h\)\/aéaémrﬁllnﬁu AfBér [qxging

Th u fLQpce at ed
first under wate ﬁ@ \?ggﬁ' ang ?hen u tg@rr%xdr lerr J]%ém
resi due wa® extr¥ck Wa‘é‘f'ﬂ?? oW mgi e‘(’?@\put %tPeérdpgﬁ'f dtvx%‘shedttvl\?th
et her. 15 Theext \eeagtdoner e taken up in vvater and then extracted at pH
7.5 several tines with ethyl acetate, and these ethyl acetate extracts were
conbi ned "wi t Byt he @hse/anet Rehydidsyantiaineiezd miged dncentreaceibnflesk
reduced pressuretb&eﬁe&omiﬂ EVARE RhRsy J*?ﬂcetleswuﬂ \WES EtOK edndI[® wd OFher

and then éh 20 Lall é Q" L Cp deCaPHsdc.nenksi ]
- precipi- te vvago? d ¥ i‘ﬂ h a

and extracted by°§‘f‘1’l? rﬁer:‘?gl“f’ﬁn‘ﬁ%s rﬁﬁp@raf? q’t & orout?i ﬁsﬁgﬂﬂgg@ﬁﬁ:{o@ %her
HCO were obt ai nedraghy (mret:ensml&/yasglfhn&ée 950¢] 9Preparation of [err]

9.5 g of [err] x HO 30 (18.66 mmol) were introduced together with
18.66 g of (Bgc) 807 (d H&Bav0OtICHA(D)1€iy-+2-Phi-MGA3-a(6ctAmpvpice wascour se of

was Chen ST ed e e e Tt A et further addition o
e ure overnight. ter further addition of
DCM the sol uti oﬁgﬁm%é)mgsgtﬁegngﬁ% '

Example 224:
HOOC-CH (Me ) - (D) -Chg-Pro-NH-3~( 6-am)-pico:
20
a) 7.4 g (15.22 mmol) of H-(D)~-Chg-Pro-NH-3-(6-CN)~-pico x TFA,
6.3 g of K,CO3 and 3.69 g of benzyl 2-bromopropionate was
[sic] stirred in 100 ml of acetonitrile at 50°C for 12 h.
After the precursor was completely converted, the solid was
25 filtered off and the filtrate was concentrated. After this,
the residue was dissolved in ethyl acetate and washed 2 x
with water. After the organic solution had dried, the ethyl
.acetate was removed in a rotary evaporator. Crude yield: 5 g.
3 g of product remalned after column chromatography on silica
30 gel.

b) 3 g of Bz100C-CH(Me)-(D)~Chg-Pro-NH-3~(6-CN)-pico were
converted into the corresponding amidine as in Example 223.
Yield: 0.8 g.
35 . :
c) The free acid was obtained by hydrogenation of the benzyl
ester under standard conditions. The crude product was puri-
fied by reversed phase HPLC chromatography. Yield: 0.4 g.
FAB-MS 459 (M+HY) ’ ‘
40 -
Example 225:
Boc-{(D)~-Phe-Pro-NH-3-(2-Me-f-Am)~-pico:

Prepared as in Example 227; ‘melting point 130 - 140°C;
45 (hydroacetate)



35 0.5 M?_REOM : |on until DI PEA was no | onger present in the DCM (TLC
check), then dried over magnesi um sul fate and concentrated under reduced
pressure in a rotary evaporator. Colum_ chronat ography on silica gel with
DCM and 0-5 % net hanol resulted in 5.8 bo 54 % of [err] 40 [err] as
white solid skkampdecd26t) Preparation of [err] 45 5.8 g of [err]
(10.12 mol ) Bvwe(D) -Phe+Pes-NE>Jei(DeMevi-{an)Op28og of 70 % pure _ .
m chl or operbenzoic acid (40.5 nmol) in 200 Ml of DCM at room 0050/ 44966
106 temper at Uk J0haZal- 1 PHRAGANENSIY, (GIREAHGATITALE Was passed in fo
saturation, ujggu %yrgﬁg«% rre roo tenperatu e for 1 h, the

MR D

preci pi tat €3 wa suctlon and washed w and t he

filtrate was btfi r?'s&ﬁr%ﬁ'e&% BRs 51563450 22, 138 btlwlr?r'f’a§ rwhddthen
washed 3 ti neB2%i30h Wa8 49, di2i7e@9 oviR0 .1TgNESi 28w S3l- L8t ed&ifd ,cSAcbnt IGt4dd
under reduced2qu22sseBe33p. 2572 (100 %9 were obtained. e) Preparation - of 10
[err] 5.95 g of [err] (10.12 mol) were dissolved in 25 ml of DCM and 28
nM of a5 % ﬁﬁ)qb_%h §Zlut|on of dinmethyl sulfate in DCM were added. 15

After stlrrl [ {or aving to stand at room
.terrperature F{‘ ?‘XS k’%s%sagd&f“ to 100 mM of DCM rapidly

washed 3 times vmth wat er, dried over - neS| um sul fate and concentr at ed
under. reduceda)pr e@&nae'ai:nom. qi)tE@Fy(E)/@pm-rPapoNH—J‘h@-tms uPi¢ey [err]

15 6.4 g of Boc-(D)-Chg-Pro-OH (18.05 mmol) were introduced
together with 4.0 g of 2-methyl-3-picolylamine (20.5 mmol,
for preparation see Arch. Pharm 308 (1975) 969-76) and 14 ml
of DIPEA (81.8 mmol) into 200 ml of DCM and cooled to 5°C
and, at this temperature, 18.8 ml of 50 % strength propane-

20 . phosphonic anhydride solution in ethyl acetate (23.92 mmol)
were added dropwise. After warming to room temperature, reac-
tion was allowed to continue for 1 h, and the mixture was
subsequently concentrated under reduced pressure. The residue
was taken up -in ethyl acetate, and the ethyl acetate phase

25 was extracted about 10 times with water, dried over magnesium
sulfate and concentrated in a rotary evaporator. Extraction
by stirring of the residue with diisopropyl ether resulted in
7.2 g (87 %) of Boc-(D)-Chg-Pro-NH-3-(2-Me)-pico as white
solid substance.

30

b) Preparation of

Boc-(D)-Chg-Pro-NH-3-(2-Me-1-0x0)-pico:

5.3 g of Boc-(D)-Chg=-Pro-NH-3-~(2-Me)-pico (11.58 mmol) were
35 stirred together with 3.1 g of 98 % pure m—-chloroperbenzoic
acid (18.14 mmol) in 150 ml of DCM at room température for
2 h. Subsequenﬁly, gaseous ammonia was passed in to
saturation, the mixture was stirred at room temperature for
1 h, the precipitate was filtered off with suction and washed
40 with DCM, and the filtrate was again saturated with ammonia.
The DCM phase was then washed 3 times with water, dried over
magnesium sulfate and concentrated under reduced pressure.
5.5 g of Boc-({D)-Chg-Pro-NH-3-(2-Me-1-0x0, ~pico were obtained
as a white solid substance.
45



20 [err]°°5°/44986as crude product in the next reaction. f)
Preparation of {err].25 The crude product of [err] [err] obtained fromthe
above reaction was added dropwi'se over _the course of 20 min to a solution
of 1.1 g of sodium cyanide (21.3 mvl) 103 50 M of 30 DVF, mai nt ai ni ng’
the tenperat@ade Breperati®® ofby cooling. After a further 20 nmin, DVF was
removed by di sti Bbat{my-ChgdPro+NEHIcHd-PecBMe0d-picobar), the resi due was
taken up in ether and washed successively with water, [err] solution (pH

L
evaporator§ Puer?E%tq’t?ﬁ° oﬂj %ﬂé@g Léllf"sgﬂljgls“(ciéaaﬁént DCM
with 0-2 % MeOH) ?éshl“?‘\?&’l in 420 m) of REM NP’-’?UBQ gthc SR PAREWER Y&@& r act ed
by stirring withstitred at0room tﬁm@h@aturi)qye@@6gh§.cﬁhe solution was

t BuOOC- CH2- ( Boc) é6dediitralfed- uhder3 redubded pxdssupe Cand) )thePrepadws iwas of [err]

45 0050/44966e§£§%&¥é%5b gtirrin g with ether 3 times.
t BUOOC- CH3g( Boc) (D) - Chg- Pro NH-3 (2-Me-6-CN)-pico (6.6 mmol) were heated

under refluxtog t%e % of gd oxyl a nehdrocg e_‘%lp@

mmol ) and 5. 12 g2 VYI&‘IID? ! 5 %I?K{ g‘%h%%ﬁ h Tﬁ ed over

mol ecul ar were obtalned as a white solid substance whlch was
used without further purlflcatlon in the next reaction.

15 d) Preparation of
Boc-({D)=-Chg-Pro-NE-3-(2-Me-6-CN)-pico:

4.55 g of Boc-(D)-Chg-Pro-NH-3-(2-Me-1-MeO)-pico® CH3050:°
(7.58 mmol) were dissolved in 10 ml of DMF and, at room

20 temperature, 0.5 g of sodium cyanide (10.02 mmol) dissolved
in 30 ml of DMF was added dropwise (slightly exothermic
reaction). After stirring at room temperature for one hour,
DMF was removed by distillation under reduced- pressure

. (1 mbar), the residue was taken up in 1 M potassium bisulfate

25 solution and extracted with ether, and the organic phases
were dried over magnesium sulfate and concentrated under
reduced pressure in a rotary evaporator. 2.8 g (76 %) of
Boc~(D)~Chg-Pro~NH=-3- (2—Me-6-CN)-p1co were obtained as a
white foam.

30

e) Preparation of-

Boc-(D)-Chg-Pro-NH-3-(2-Me~6-Ham)-pico:

3.63 g of Boc-(D)~-Chg-Pro-NH-3-(2-Me-6-CN)-pico (7.51 mmol)

35 were stirred together with 1.9 g of hydroxylammonium chloride

' (18.76 mmol) and 6.4 ml of DIPEA (37.525 mmol) in 50 ml of

DCM at room temperature for 4 h and then concentrated under
reduced pressure in a rotary evaporator, the residue was
taken up in ethyl acetate and washed 6 times with dilute

40 hydrochloric acid (pH 4), and the organic phase was dried
over magnesium sulfate and concentrated under reduced
pressure in a rotary evaporator.
3.8 g (98 %) of Boc-(D)-Chg-Pro-NH-3~-(2-Me-6-Ham)-pico were
obtained as a white solid substance.

45 '



5 si eve) 0989/34gsgnd subsequently stirred at roomtenperature

overnight. After addition of further DCM the m xture was washed with
dilute hydrochloric acid (pH 4), and the organic phase was dried over
magnesi um sul fate and concentrat ed und&P4r educed pressure in a rotary

evaporator. The Peepanatigniop g 10 of crude product of [err]
NH- 3- ( 2- Me- 6- Hanpe¢+ () ~ChygePris-NE-3s ( 2+Melsqam)dpteod n t he next reaction. h)
Preparation of 15 [err] 4.2 g of crude product of

t BuOOC- CH2- ( Boc : wPLO - 62 = g in a
oS P e et e ol
wth hydroaen at T EY %Y%FSFe%a'he. THED HYQ SPAT S ’s‘?fo.s? q (E-’Jn IV Tl £aFed B
and washed with 89 Hh@f ethane} and;ia phofsretieAGis a8 BAhfefrelubed
pressure (1 nbarynder $lightly ehevpted pressurgadthdcatadydtewvamseporedt byl ed
several tinmes w filtmationctRrd¥dd atl gkass Ufiber F0Dted amdd whsled aridhweshad 3

times 25 Wi oY), MlndOtn¥al £t @2eMvhé BoncBREr &0 ivMIdrageaisn PRagssrder e
concent 80 undit gicoibe ol Gobiadl i bied SHALIAS ALY ol
pure t BuOOC- G%Z-&ﬁb%)w- H)S? Z' IﬁrgﬂlHE% ("3-@%”-%99: mra 8-’§r-'er% (94 % over
two stages) 30 NE-3gd2sMgnb ige wegqhtadped 2% Hyhikecsold '
Preparation of tSuEANCE2- Meltitigyppint NH43-153; vehirmacespte) 35 2.0 g
of tBuOOC- CH2- (Boc) (D) - Chg- Pro- NH- 3- (2- Me- 6- Am) - pico x CH3COOH (2.96 mmol )
were stirpedekamph@® lgef DCM together with 10 ml of ethereal hydrochloric

acid (ether ﬁa{)ﬂ-%h dppbl _Ijg()z_ﬁg_g%g_gggggrature for 1 h 20 mn and
ce

subsequent |y concentrated under redu ressure in a rotary 40
evaporator, and the residue was_taken up_in water and extracted several

times with ethy|9 ffeBofa(PInfdIzEuesiE-3sH{2s¥e—~6-Am)-pico x CH;COOH
(4.99 mmol) were stirred in 10 ml of DCM and 15 ml of methanol

20 with 25 ml of ethereal hydrochloric acid (> 3 M) at room -
temperature for 4 h. The solution was concentrated under reduced
pressure and codistilled several times with DCM, methanol, and
the residue was extracted by stirring with ether/DCM and
ether/methanol. 2.5 g of H-(D)-Chg-Pro-NH-3-(2-Me-6-Am)-

25 pico x 2 BCl were obtained as a white solid substance.

Melting point 128-135°C; (dihydrochloride)

13C-NMR d¢-DMSO, & in ppm:

170.96, 167.72, 161.86, 156.30, 140.76, 138.53; 135.85, 120.72,
30 60.56, 55.17, 47.43, 39.20, 38.78, 29.66, 27.75, 25.40, 25.31,

25.20, 23.71, 21.76

Example 229:
£BuO0C~CHz-(D)-Chg-Pro-NH-3~(2-Me-6~Am)~pico:
35 - . '
a) Preparation of
B-(D)~-Chg-Pro-NE-3-(2-Me)pico:

. 7.8 g.of Boc-(D)-Chg-Pro-NH-3-(2-Me)-pico (17.0 mmol) were

40 stirred in 35 ml of DCM and 35 ml of ethereal hydrochloric -
acid (>3M) at room temperature for 2 h, the solution was
concentrated under reduced pressure in a rotary evaporator
and codistilled several times with methanol/DCM and the
residue was extracted by stirring with ether. 7.3 g (100 %)

45 of H-(D)-Chg-Pro-NH-3-(2-Me)-pico x 2 HCl were obtained as a
white solid substance.



was concentreﬂnesc?/M e6r6reduced pressure (1 nbar) in a rotary evaporator at

max. 35 - [err] and codi.stituted several tinmes wth acetone. After the
resulting mixture had been separated 45 - by col unmm chr omat ography on
silica gel (eluent DCM nethanol/ aceti d%tid 100/10/2 - 100/20/5), 0.7 g of
t BUOOC- CH2- (D) - GlrgpRratidh DE 2- Me-6-An)-pico x (HX)1.2 [err] and/or

108 [err] was obtypuoed-cs,-3 WRChe-ma-INd-3upsiMe)cpivbi ch el ted above [err]
wi t h deconposition. Exanple 230: 5

HOOC- CH2- (D) - Ch r 0
t BuOOC- CH(2 )Boc)gfglé) Cﬁ%%i(%)wgpgﬁl{@g n% l% cj g %9m’“%“o‘?5’ wer e
stirred in ttﬁgFt % %t(ﬁérga‘f‘ ﬁ)é ¢hFBric acid
at room t enper at 8 -A6rmuel )s @pdr & 8hdlrS - ARl hPIWAPER-RID) PFoBPRERtAte
preci pitated. Thg2$cPi umok)k in 16erml DEM (diriéd avelri noleendiarasiedesd)y at
stirring wth hotrddiMemyeraturei 68 G .Sshfes kichy seh e s2dlapheskait
315 } |5 ;:a .flael (el(gimcczﬁah RA§oid &Qc% aqe{ﬁ%%ramemmla oiohékt%ﬂﬁ "Bsﬂ%i’%éa'%:g
whi ch el I?Jéd above %Madﬁv\ﬁjh doweﬁﬁ:)s k’%ﬁ ml)1 %ﬁ;;ﬂgrrg 20.0.45 ¢
of [err] (0.1 mmSOPEiBReEd (3 FpoP EPIRRIATIEP % 30 P T ARB BRI
over mol ecul ar si“APe8pbsqauAntdy CARRARATALRAOF RS \R&geﬁo‘mr@i“@BVW§%ﬂ%nd
the mixture was indr tbenuniier dehbamx gtomag. h40 ANt Fhe avkl iiduenwas eXtracted
further 0.3 m ofbyt Be@Bying hiithi dEherd filltereddaimdad wasHadX wieh dtier.t he
sol ution was conggjat bayechiddRre! A GpPiRSWa¥et aRd then extracted at

pH 7.5 several times with ethyl acetate, and these ethyl

acetate extracts were combined with the above ether filtrate,

dried and concentrated under reduced pressure in a rotary

evaporator. The residue was taken up in ether and then eth-

20 ereal hydrochloric acid was added to pH 3, he [sic] precipi-

tate was filtered off with suction, thoroughly washed with

ether and extracted by stirring twice more with ether. 9.1 g

(82 %) of tBuOOC-CHz-(D)-Chg-Pro-NH-3-(2-Me)-pico x HCl were

obtained as a white solid substance.

25 '
c) Preparation of
t-Bu0OC-CH;y-(Boc) (D) -Chg-Pro-NH-3 (2-Me)-pico:

9.5 g of tBuOOC-CHy-(D)-Chg-Pro-NH-3-(2-Me)-pico x HC1l
30 (18.66 mmol) were introduced together with 18.66 g of (Boc)p0
(18.66 mmol) into 160 ml of DCM and, over 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 room temperature overnight.
After further addition of DCM, the solution was washed with
35 0.5 M BCl solution until DIPEA was no longer present in the-
DCM (TLC check), then dried over magnesium sulfate and
concentrated under reduced pressure in a rotary evaporator,
Column chromatography on silica gel with DCM and 0-5 %
methanol resulted in 5.8 g (54 %) of tBuOOC-CH,-(Boc)(D)-Chg~
40 Pro-NH-3-(2-Me)-pico as white solid substance.

d) Preparation of
tBu00C-CHy-(Boc )~ (D)~Chg-Pro-NH-3-(2-Me-1-0x0)~pico:

45 5.8 g 6f tBu00C-CHy- (Boc )~ (D)-Chg-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 room



1

a rotary evapooorsaq/o‘irwasnsd codistilled several tinmes with nmethanol/DCM and

the residue was purified by col.um chromato- graphy on silica. gel (eluent:
DCM net hanol / acetic acid 30 100/20/5).  After codistillation with toluene
several tinmes, 0.38 g of [err] and/or [’éﬁ]) was obtained as a white solid
subt ance whi ch nmlemperatu¥efor. 235. Bubasiquealy, gaseous ammonia was passed
Boc- ( D) - Chg- Pr o- Nit- 20( ba¥uatiiiony: the nuixtarkowassr cidrZefi 80| sdomritempeddure 3
g of Raney N wergraddgd tie preek 1'!:9!& %s3f51&1(e%40m5.t19fsuctn.on and
2- cyano- 5 car boxadaRyil d % sei i pLdangls 3 gglgosaﬁurgfted with

sPRY

concentrate arrrmnl a, .an | on carri e
t enper at ur H"ﬁp T &5 E‘F? drashs, %"'ﬁes Zﬁa&@ vabRYy 44966

109 After rem)valdrd#dt ﬁ@@f':d‘ta@n?ﬂ-“‘b)ﬁ‘ﬂlﬁattﬁaﬂ‘%rF%"FH%ﬁE?‘? otnderngedueqd ot e
was concentr at ed pregstpe. red5dge (WG )i veoevebtdimedy nl of 2 N hydrochloric
acid and 20 ml of nethanol. Addition of 150 ml of ethyl acetate resulted in
separati on oy ofpre@ration d¥ydrochloride, which was filtered off with

suction ang, dri eq g.3o0é- @%’0 (E@S)E\i?ecl%iggnﬂtquaheL?rﬁJO)-%co@ CH30505°

5- Cyano- 2-pi col yl am ne:
5- car boxam do- 2- pi col yl am ne were suspended in 150 m of nethanol and 300

m of nethylene hi%8rBdef RROOEACR2r (Boe) T (Rinfhe-F5er Ve HZ-Hadirikas®ise of
triethylam ne. A (S6.32i mmol)f wéFecdipgdlved imo29 mdf of cPCH, sl 28bnteerd | y
added dropwi se, @@ bbeewgtl Wouvdon Wi WiMdthyl sulfate in DCM were added.

15 After stirring at 40°C for 5 hours and leaving to stand at
room temperature overnight, the mixture was diluted to 100 ml
of DCM, rapidly washed 3 times with water, dried over mag-
nesium sulfate and concentrated under reduced pressure in a
rotary evaporator. The resuiting tBuOOC-CHz~(Boc)~(D)~Chg-

20 Pro-NH-3-(2-Me-1-Me0)-picd°-Cngosof3 was used as crude
product in the next reaction.

f) Preparation of
tBu0O0OC-CH;-(Boc)-(D)-Chg-Pro-NH-3-(2-~-Me~-6-CN)-pico:

25 :
The crude product of tBuOOC-CHp~(Boc) (D)-Chg-~Pro-
NH-3-(2-Me-1-Me0)-pico®CH3050;° obtained from the above
reaction was added dropwise. over the course of 20 min to a
solution of 1.1 g of sodium cyanide (21.3 mmol) in 50 ml of

30 'DMF, maintaining the temperature at 23 ~ 25°C by cooling.
After a further 20 min, DMF was removed by distillation under
reduced pressure (1 mbar), the residue was taken up in ether
and washed successively with water, KHSO,; solution (pH 2), _
water and saturated brine, and the ether phase was dried over

35 magnesium sulfate and concentrated under reduced pressure in
a rotary evaporator.
Purification by column chromatography on silica gel (eluent
DCM with 0-2 $ MeOH) resulted in 4.1 g of solid substance
which was extracted by stirring with ether.

40 Yield: 4.0 g (66 %) of tBuOOC-CHj;-(Boc)(D)~-Chg~Pro-
NH-3-(2-Me-6-CN)-pico '

g) Preparation of
tBuO0C-CHz~(Boc) (D) -Chg-Pro-NH-3~(2-Me-6-Ham)-pico:
45



15 room??a{r#e?g?ure for 4 h. After the solvent had been strl pped

of f, the residue was - mxed with a saturated [err] solution and extracted
5 X with nethylene chloride. The conblnf& extracts were dried and the
"sol vent was renoved by distillation 7 addi ti on of ‘tol uene 20 toward
the end. 5.4 g of3(%%e o ofi M%@zs%d@édchwmw-éﬂ%ITMNMEJ-GE) m .
of- met hyl ene chl o(é demmél}y werd hentedi uraieserefduixicrtbgetier eith dt. 15egrf 5. 2
g of trlfluoroaceﬁy@r ¥flihélenpioehdELRE (nERYL SRmol e arlt § N2 i) (3.9Beml)
sol ution. 25 Of 334 Ginot§" €n 1 BBCpok (d2lieBXLYEF HALCHALE

et hyl acetate, the or a%| gh%ép éygg crtric
sol ution, [Brr] sBt &n grsuaf??ﬁe |ﬁ lEﬁF rfﬁom;ﬁ?ﬂfengufﬁe
sol vent, a yeIIovPYﬁqnlﬁﬁﬁou%f?F PAAEEPHAE f&ﬁﬁ & A Mup §hgi BEHUFEIWAR 15 ni
of isopropanol arwe®@drivith ¢ilﬂ¢h Bgdrochlgrdratelid ArE 35, nendfthet buganic
hydrochlorlc aci OpireHelwiasndinbsd® ovddetlagrédimm stbhfake@ndveoncedtiratieicunder
precipitated hy- fEdHH&hO téébd%ESihlhtﬁﬁﬁﬁi E%aﬁbiétd¥4C&henréauiﬂxhged 2490
of white cyystals dlbﬁ.l: L0 _ g_m%") c)

"Boc- (D) - cyc ohex % z‘i §ano % rs)&‘rg $ qpara Lan aStI n
SR SRR R Qe A es IR D KR T AR

5- cyano- 2- pi col I‘é‘?ﬂ"ﬁé-“‘#\hlte crystals, nelting point [err] 40 45
0050/ 44966 110 d) Boc- D- Cycl ohexyl gl ycyI proline
(6-am di no- 2-pj capyeparaitden o¥ri dati on of the above conpound took place as

in Exanpl e1818, 5tpuoocstgge(Bhe)-(D)-Chg-Pro-NH-3-(2-Me-6-Am)-pico:

4.2 g of crude product of tBuOOC-CH;~(Boc)-(D)-Chg-Pro-
NH-3~-(2-Me~-6-Ham)-pico were hydrogenated in a mixture of
15 ml of acetic acid and 80 ml of ethanol over Pd/C (10 %)

20 with hydrogen at 50°C for 5 h. The catalyst was subsequently
filtered off and washed with ethanol, the filtrate was con-
centrated under reduced pressure (1 mbar) in a rotary evapor-
ator, and the residue was codistilled several times with to-
luene/DCM, taken up in 100 ml of ether and washed 3 times

25 with 4 ml of water each time. The combined aqueous phases
were concentrated under reduced pressure (1 mbar) in a rotary
evaporator at max. 35 - 40°C, and the residue was codistilled
with ethanol. 4.2 g of almost pure tBuOOC-CH;-(Boc)~-(D)~-Chg-
Pro-NH-3-(2-Me-6-Am)-pico x CH3CO0H (94 % over two stageé)

30 were obtained as a white solid substance.

i) Preparation of
tBuOOC-CHz-(D)-Chg—Pro-NH-3 (2—Me- ~Am)-pico:

35 2.0 g of tBuOOC-CHz-(Boc)(D)-Chg-Pro-NH-3-(2-Me-6-Am)-
pico x CH3COOH (2.96 mmol) were stirred in 10 ml of DCM
together with 10 ml of ethereal hydrochloric acid (ether
saturated with HCl) at room temperature for 1 h 20 min and
subsequently concentrated under reduced pressure in a rotary

40 evaporator, and the residue was taken up in water and

' extracted several times with ethyl acetate. The aqueous phase

was concentrated under reduced pressure (1 mbar) in a rotary
evaporator at max. 35 - 40°C and codisti.ied several times
with acetone. After the resulting mixture had been separated

45 by column chromatography on silica gel (eluent DCM/methanol/
acetic acid 100/10/2 — 100/20/5), 0.7 g of tBuOOC-CHp-
(D)-Chg-Pro-NH-3-(2-Me-6-Am)-pico x (HX);.» (¥°= Cl and/or



Acet at e: vmmas%/r%%ﬁ s, nelting point 98-1000C (deconposition); FAB-Ms:

487 (MrH+) 10 Exanple 233: H (D)-Chg-Pro-NH 2- (5- An) - pi co: Conpound 233,

stage d) was deprotected under standard conditions. D hydrochloride: white

crystals, melting poi nt 233-2350C 15 (M onposition) FAB M5 386 (NHH).

Exanpl e 234: [ erad,cosP jTvast obtainedaeuadvhite solddneebskance Fhigh relted

stage a), b), cClamne ddsfd dtRoaeddhporitlionexyl gl ycyl proline

" (5-cyano-2-pico- lyl)am de by elimnation of the Boc group, with no an1de
formation occurr| Lng &I—al kylation with t- butyI bronpacetate, 25 am di ne

formation arfd E dr ol SIS of the t-but ester. White crystals,

nel ti ng po?rﬁoqgﬂcﬁy'(?Wn§hﬁs raz§ﬁ1ﬁmm2rﬁﬁy%_ '9233 30 [err] a)

2- Thi orret hyl - 5- am nonet hyl pyri m di ne [sic] hydrochloride: 28.1 g (182.2

mmol ) of 2- tniz)@bhytmﬁedcmcmyl-mﬁd)nci(ati)nehﬁ-sﬂno]—na53-(2-1~(ez.6-1\mmﬁpibqatx al . J.

Het erocycl i ccfjeath m&%l lv?&élé stei-eed Nid anumdof rseM &8QethenfwiyOH THF

1S1| I1) azj [er{g Add Ich ? {neééxl. e«.-a[ta&re] fa@s
o ey HEL e ooty B,
‘sol ution wer¥lddd¥ast Sﬂqudeaéflwl%él"ﬁf‘?'%' ext¥arse #?X(t%’lé' TaRe "é’x?}' act ed

with DCM (4 botl 3CMEeverdle tinesi ardl swbgaanenthn shsonatearaphed gpgsilica
concent r at edgeln@luent unethanod $235ir £ .aqdeohd: afiforiagsolgtion in6tBe xatikr2. 14

mmol ) of 2-t4y Ayet Ryh- §- (9alR9X BEERGVE-0HL L (D) ~-Chg~Pro-NHE-3-(2-Me-6-Am) ~pico
15 were obtained as a white solid substance which melted above 210°C
with decomposition.

Example 231:
MeOOC~CHy~ (D) -Chg-Pro-NH-3~(2-Me-6-Am)~pico:

20
0.45 g of HOOC-CHz-(D)-Chg-Pro-NH-3-(2-Me-6-Am)-pico (0.1 mmol)
were [sic] introduced into 30 ml of methanol (dried over
molecular sieves), 1 ml of thionyl chloride was added dropwise,
and the mixture was stirred under reflux for 2 h. After addition

25 of a further 0.3 ml of thionyl chloride and stirring under reflux
for 1 h, the solution was concentrated under reduced pressure in
a rotary evaporator and codistilled several times with -
methanol/DCM, and the residue was purified by column chromato-
graphy on silica gel (eluent: DCM/methanol/acetic acid

30 100/20/5). After codistillation with toluene several times,
0.38 g of MeOOC-CHy—(D)-Chg-NH-3-(2-Me-6-Am)-pico- (BX)1,2 (X°= Cl
and/or cngcodD) was obtained as a white solid subtance which
melted at 155-160°C.

35 Example 232: _
Boc~(D)~Chg-Pro-NH~2~-(5-Am)~-pico:

a) 5-Carboxamido-2-picolylamine:

40 3 g of Raney Ni were added to a solution of 3.5 g (24 mmol)
of 2-cyano-5-carboxamidopyridine in 80 ml of methanol and
20 ml of concentrated ammonia, and hydrogenation was carried
out at room temperature. Hydrogen uptake was complete afte.

about 7 h.
45



I di ne [sic] vgeq‘sewcﬁ?soq ved in 390 mM of DCM (abs.) and, after addition of 1
drop of DMF and 27 m -(370.37 mmol) of [err], 0050/ 44966 111 stirred at
[efr] for 45-nmin. For workup, the reactjon sol ution was evapor at ed to
dryness. The 2-thionethyl-5-chl oronet hy’lop%/rl m dine [sic] obtained in '
fhis way was sti iufeert oemevedr ofi the iatadygt(bysfiltaasion ofitlyRYctiony t,ﬁe of
- DMBO at room temfl&ﬂ{:e ﬁa/sardwgbhtrammuad thewesidoe was dissodpedtin 290
further 4.2 g of ;Na wildetliofid Glcid hndtfEm) 6EChétHaridlTEAQiRidn t he
chloride deri vat'v 1§§d go‘g) g ﬁya&?&%e esfl e&%kge atdiidneaati 68 ik
ch

M xture was_pour et a
extracted Wth [ SHAFOFRlQridgy ?fé %tg ?’agt gﬂaedned

washed with water(X-3 g)25Thg )fr&ﬁdbﬂ‘F? é'l?ltEGb%E the ether was al most
conpl etely renoved under reduced pressure. 15 The concentrat ed et hereal
2-t hi onet hyl -y azs-dyaabhyipidqolylamimer= [ Sic] sol ution was dissolved in 28
m of THF and cautiously added to a solution of 45.15 g (172.1 mmol.) of

P31 n Bd, gt of Jiig ¥ % b@g '&ftfb‘?tam 6%-ﬁ%oﬁkﬂmiﬂ@v%@e ice

cool i ng was rem)ved
and thg react i on SHAPELAS r‘é “ﬁ e 8 ded 8&9 éf%?ézgg‘l foture
reaction nixture q@@redapm%alasl te W0 nheed Gwé?lvreédaz a‘?1fd t he
resul ting resi duetmizthytiminesp A so¥atidn of 4. 6@l (0FR ﬁmﬂebd# $BPEI1DN was
washed 25 Wi tuase tshpbedwently( Added Mdropwise} ) andlithesnixtumen waasstirred
subsequent §y adj st GokOtebekabud P62 QR .and extracted with DOM (12 x 50
m). The Conblnedhégégaghg S%EJéﬁitﬁa&BEéEﬂj E@gpped off, the residue was
mixed with a saturated K,CO; solution and extracted 5 x with
methylene chloride. The combined extracts were dried and the
solvent was removed by distillation, with addition of toluene

20 toward the end.

5.4 g of the residue were suspended in 40 ml of dioxane and
15 ml of methylene chloride, 4.3 g of pyridine were added and
then, at 0°C, 5.2 g of trifluoroacetic anhydride were added

_ dropwise, resulting in a clear solution.

25 100 ml of water were added and, after extraction with ethyl
acetate, the organic phase was washed with dilute citric acid
solution, NaHCO; solution and water. After drying and strip-
ping off the solvent, a yellow oil (about 5 g) remained, and
this was dissolved in 15 ml of isopropanol and 30 ml of ethyl

30 acetate, and 35 ml of ethereal hydrochloric acid solution
were added. After standing overnight, the precipitated hy-
drochloride was filtered off with suction and dried. 4 g of
white crystals were isolated. Melting point 230-234°C.

35 c) Boc;(D)-cyclohexylglycylprolihe (S-éyano-z-picolyl)amide:
Preparation as in Example 219, stage b), by coupling
Boc-(D)~cyclohexylglycylproline with S5-cyano-2-picolylamine.

White crystals, melting point 128-129°C
40

45



and concent Pé’t—"é’d“ﬂﬁ? resi due was dissolved in DCM et hyl acetate, and the
free am ne was precipitated as hydrochloride 30 wi t h di oxane/ HO .
Yield: 30.48 g 1H NWVR (d6-DVBO, [err] .in ppm: 2.55 (s, 3H "CH3); 4.1 (q,
2H, [err]; 8.8 (s, 2H, Ar-H); 10.8 (sB#IONH) 35 b) [err]; 12.9 g (60 mol)
of -Boc-Pro-CH were introduced together with 15 g (65.8 rrrml) of

.2-thi onet hyldéA %@cnencimteymmﬁm:[oamk hecnridihor 2 <picanlylpamidend (359
nol ) of DI-PEA into 40 150 of DCM at [err]. After addition of 63.4

m of PPA (50 @6stre th i t C

stirred at [err gg tetgﬁ'gf ucr"g\le E’ghﬁd a% ?ig{:teo%ocr?n)lé%g% 5218'
conpl et el y5 reactsé’e‘if(a C check: DCM I\/teO—| 95:5), the react I on m xture vvas
taken up in 300EwbteteetWBﬂtﬁaéeYétiisffmélﬁ%gﬁu39§n&5 8-100%se was washed
with 20 % strengidecemposiniungyl fate sol ution (2x), water (2x) and saturated
NaC solution. H-ssgossr (MHasy was dried with sodiumsulfate and then

et hyl acetate 0050/44966 112 was renoved under reduced pressure. 16.7 ¢

: ?EBtge re ed t remained. c) Boc-Pro-NH5-(2-SO2Me)-pym 5 20.5 g
mm re introduced.into 700 mM of DCM at room
t enper at ur e.B nché'b@'ﬁ‘“d?h TAMPi6P: m CPBA were added in portions over
t he course of 30 mMn. to the solution.. After a total reaction 10 time

of 2 h, the corpoundn23d xtstagends wae depretedtiedhunden,shandagdhcerdiionsy) 5
% strengt h [winylkdreehués e ( Gulterckydtalsstmeltgng beimﬂ 23328580 (3x). After
the SO|Uti§”Hégﬂgmp051tion)

FAB-MS: 386 (MH*).

Example 234:
HOOC=-CHy~- (D) -Chg-Pro-NH-2- (5-Am)-picos:

20
The title compound was obtained as in Example 221, stage a), b),
c) and d) from Boc-(D)-cyclohexylglycylproline (5-cyano-2-pico-
lyl)amide by elimination of the Boc group, with no amide
‘formation occurring, N-alkylation with t-butyl bromoacetate,

25 amidine formation and acidic hydrolysis of the t-butyl ester.
White crystals, melting point 162-4°C, '
FAB-MS: 445 (MHY)

Example 235:
30 HOOC-CH3-(D)-Chg-Pro-NH-5-(2~Am)~-pym:

a) 2-Thiomethyl-5-aminomethylpyrimidine [sic] hydrochloride:

. 28.1 g (182.2 mmol) of 2-thiomethyl-5-formylpyrimidine [sic]

35 (2. Arnold et al. J. Heterocyclic Chem. 1991, 28, 1281l) were
introduced into 880 ml of MeOH/THF (1:1) at ~23°C. Addition
of 12.8 g (34.3 mmol) of CeCl; x 7H;0 was followed by
addition of 5.19 g (137.2 mmol) of sodium borohydride in

o portions. After a reaction time of 1.5 h, 1.5 1 of saturated

40 NaCl solution were added to the reaction solution; and the
mixture was extracted with DCM (4 x 130 ml). The combined
organic phases were dried and concentrated under reduced
pressure. Yield: 26.9 g.

45 26.89 g (172.14 mmol) of 2-thiomethyl-5-hydroxymethylpyrim-
idine [sic] were dissolved in 390 ml of DCM (abs.) and, after
. addition of 1 drop of DMF and 27 ml (370.37 mmol) of SOCla,



been dried aH&sPr{é‘B&& had been renoved, 21.7 g of the sulfone [err]

remai ned. 15 d) Boc-Pro-NH5-(2-CN)-pym 21.7 g-(56.4 mmol) of [err] were
di ssolved in 30 mM of DMSO and, after addition of 2.84 g of 20 NaCN,
stirred at roomtenperature overnight. 1#Re sol ution was then poured into
150 m of water, sahtréedatagleots 96/ minorFarasogkup acthed reathi®CMcltition00
m ). The conbi negasr&rdpdraBases dmeswashed with saturated NaCl sol ution
(5x) and wat er (2x). Dryi ng and concentration of the organi c solution 25

(451" ol ). of 3fe il r%E“ir oo eBnefy Grrihfllds faicl Qbrdiheldaf)
After addiion ofbis YAy wesosHHoTegd (‘)‘Pg‘ﬂ?’l@r Hte 46111 i%d v?ﬁszs‘ﬂ“?]r)e(?fat

room t enper at ur eNali iin Bhempref NSO aha@%#ﬁﬂE@@W%&@?éﬂliﬂCB@ﬁéﬁﬂ?
The required sal toneersivadwast incompletal ratfurthet 412 ¢ ofuNaNy wexeer

reduced pressureaafédVasfrezed fuFgneer réﬂcﬁ:hﬁx I%Qiﬁ& waz:tni Oitfie3bhlorigd t hout
further purificagepiyadive #aéDéoﬂlgztBigg W Rup, SthEArealt iGgD!  Of
0

H Pr o- NH 2- 4 o} og OH and
9.8 §°( kiR wha pourda b y cedﬁﬂtmgﬁ 2""‘ Q" ’Afatnd ihgd ?P°%gf 10. 1
mi Cof PPA (50 %B{O’F%ﬁgﬁ? eALERRIAT OEPEED (58 100 b)onTHE (TORRL
stirred whil e rcSESRMF CISFREEIHATS Hﬁéh Stithhwatet rGe XoR56mk) #‘E‘r wor kup,
it was diluted withe®0Gubseghemtlyy thacether waandlnbst compietelp removplase
was washed w th gAdée steduegtinpsesbuse.bi sul fate solution (2x), water (2x)
and saturgiged Nad sol ution. The organic phase was dried with sodi um
sulfate and thenT érﬁgnéﬂ%%kgkéh ethereal 2-thiomethyl-5-azidomethyl-
pyrimidine [sic] solution was dissolved in 28 ml of THF and
cautiously added to a solution of 45.15 g (172.1 mmol) of-
PhsP in 84 ml of THF while cooling in ice. After 15 min, the
20 ice cooling was removed, 4.65 ml of water were added to the
reaction mixture and the reaction solution was stirred at RT
for 18 h. For workup, the reaction mixture was evaporated to
dryness under reduced pressure, and the resulting residue was -
taken up in 70 ml of 3N HCl. The aqueous solution was washed
25 with ethyl acetate/Et;0 (1/1; 4 x 50 ml). The solution was
subsequently adjusted to pH 9 with Na,CO; and extracted with
DCM (12 x 50 ml). The combined organic extracts were dried
and concentrated. The residue was dissolved in DCM/ethyl
acetate, and the free amine was precipitated as hydrochloride
30 with dioxane/HCl. Yield: 30.48 g.

1H-NMR (dg-DMSO, & in ppm): 2.55 (s, 3H, CH3); 4.1 (q, 2H,
N-CH2); 8.8 (s, 2H, aAr-H); 10.8 (sb, NH).

35 b) Boc-Pro-NH-5~(2~-SMe)-pym:

12,9 g (60 mmol) of Boc-Pro-OH were introduced together with
15 g (65.8 mmol) of 2-thiomethyl-5-aminomethylpyrimidine
[sic] hydrochloride and 61.4 ml (359 mmol) of DIPEA into

40 150 m1 of DCM at 0°C. After addition of 63.4 ml of PPA (50 %
strength in ethyl acetate), the reaction mixture was stirred
at 0°C - room temperatvre for 6 h. After the Boc-Pro-OH was
completely reacted (TLC check: DCM/MeOH 95:5), the reaction
mixture was taken up in 300 ml of ethyl acetate. The organic

45 phase was washed with 20 % strength sodium bisulfate solution
(2x), water (2x) and saturated NaCl solution. The organic
phase was dried with sodium sulfate and then ethyl acetate



0050/ 44966 1(1%5% 9r%rmved under reduced pressure. 4.74 g of the required
product renmai ned. The crude product aobtained in this way was-converted as
descri bed above into the ‘corresponding trifluoroacetic acid salt. 5 g)

[err] 4.1 g (11.07 nmmol) of H (D)-Chg-P%- NH5-(2-CN)-pym x 3 TFA were
stirred toget herwas trembdvéd upder? reducer|presfupet aisi7um @0 the neguivedt e and
1.63 m (11.07 rpedducefl réméied. bronpacetate at RT. After reaction was
conpl ete, the potassium carbonate was filtered off and the filtrate was

.concent ra;ﬁgc)t nar ‘}tr%rﬁne%-[ 'S%HR%\)agme resi due was di ssolved in ethyl

acetate he Ot gani ¢ shed with sodi um bi carbonate 15

sol ution (% % strength) and saturated sodium chloride solution. The sol vent
was then renove®Uidar (P&olidenelir ef sBee-ProrNBeSv(Z=1Sie) 3PHB Wpre The crude
product was pur iintesbdioged ointton 760Rr ohedH PCHphy Foom teffelatur@®.5 Thesonc. NH3
solution). 1.3 oaxfo4t lge (P14 Gmip1Qdu€tmVeHB GBE@i sikd 10 Borticts bvér3tige
(2.68 mol ) Of [@Jlfz]sev‘@f%ﬂj'tfﬁ:m ¥Sdtl'16‘ sbiuthoR! Add antotall tr%racﬂﬁlght ion of
0.5 g 25 dind B % £1 E:Qééfl TGS WAl e 800 »gt;* 3 D PEA

stlrreda [err] rotary

evaporator and tEK&R HEEmItp Ve %M( ﬂtesrrltﬁ&rﬁ?‘g@h N€H§§P Lﬁ‘ﬁé‘f’f"ﬂﬁd f)’é‘erf"\ﬁashed
with alittle wad®r¥ SGFPéﬁltlhrﬂfz(?zﬁﬁ:éﬂ%‘Fta‘E@d( Khe Aftare the otrAdtinas had

redi ssol ved i n Hie@d dmdedadrndthedliCyihad deeRaremovedGkal, 7 hy dfogbeat ed under
a hydrogen at nosiisfoneaBod-Frd-NEO5- (2450,06 § Spyni @edddhe®f the Raney ni ckel
by filtragson, the ethanolic solution was concentrated and the crude

product Was 4y  poo.pro~NH-5-(2~CN)~-pym:

21.7 g (56.4 mmol) of Boc-Pro~-NE-5-(2-80;Me)-pym were

dissolved in 30 ml of DMSO and, after addition of 2.84 g of
20 NaCN, stirred at room temperature overnight. The solution was

then poured into 150 ml of water, and the agueous solution

was extracted with DCM (5 x 100 ml).'The.combined organic

phases were washed with saturated NaCl solution (5x) and

water (2x). Drying and concentration of the organic solution
25 resulted in 15.3 g of the required cyanide.

e) H-Pro~--NH-5~(2-CN)-pym x 3 TFA:

13.98 g (42.1 mmol) of Boc-Pro-NH-5~(2-CN)-pym were
30 _introduced into DCM. After addition of 13 ml (170 mmol) of
TFA, this solution was stirred at room temperature until the
precursor had completely reacted (TLC check). The required
salt remained after concentration of the solution under
reduced pressure and was used further in the next reactions
35 without further purification.

f) H-(D)-Chg-Pro-NH-5-(2-CN)-pym x 3 TFA:

10 mmol of H-Pro-NH-5-(2-CN)-pym x 3 TFA, 2.44 g (9.5 mmol)

40 of Boc-D-Chg-OH and 9.8 ml (57 mmol) of DIPEA were introduced
at 0°C. After addition of 10.1 ml of PPA (50 % strength in
ethyl acetate), the reaction mixture was stirred while
reaching room temperature over the course of 6 h. For workup,
it was diluted with 300 ml of ethyl acetate, and the organic

45 phase was washed with 20 % strength sodium bisulfate solution -
(2x), water (2x) and saturated NaCl solution. The organic

‘ phase was dried with sodium sulfate and then ethyl acetate



purified by°88Pd#ﬁ9SSpar ation on silica gel (DCM MeOH 50 % 35 HOAC
40/10/2). Yield: 250 ng. i) [err] 250 ng of [err] were cleaved 40 to
the acid with TFA/DCM and the crude proguct was purified by colum

chr omat ogr aphy (MeOH 3 % conc. [err]) ield: 108 . M5: 446 (MrH+), 369
45 0050/ 4496@as Irenibwedp hadeseredubpd \presauren-4 474 19 &%) theprequixsidit i on.
of 4.2 g (12.6 peeéic®iremaintdalnhd epydanytodudt- obtained in this way was

2-phenyl - 2-hydrg x@&@ééd a@Lheeépiuéaeasm OR{tbBRER) correlporiiing THF was,
after addition TZ: g saqk . 1- hydroxy- benzotriazole and 3. 3 g
(25 mol ) of d| ]0 car ||m3e stirred at roomtenperature for 4 h.
The preci yﬁtated urea vvas filtered off wth suction and washed with a
little THF. 920 FBuOPR-<CH2-(P)Rhg-Rxe-Nlreek 25 [BYP], a solution of 2.9
[lacuna] (12.6 mol) of 1-am dino-4-amn nonethyl pi peridine di hydrochloride
and 1.6 g of sodi, mn%b(mrdvombb) ioE Gi-TD) ehgwerirerNEAS + €2-Ci) i-pyi g RAITRROOM
tenperature for 43¢ stiﬁ%dsebéjééﬂeﬂmtaumésa@t i(akl Y7 asB1jed£bygotassium
distillagen. Lhgheslaicuas §3kon 4g by ,ﬁm NQle. £ 25 1S B uBbES UG at
- renoved b]SPfIHIggF% 5a t'i_on ILn_conce he si due
was purified on®3: sﬁ?’c‘é éFt&B?JFﬁ? PR S R/g "5’8' ?/ggg?%ant wra%cet ic
acid mxture (4%A3tersy offnhand| the £idtreke "ﬁﬁ?r €°PF3EH%?§ s dfe
of f, addi ng tol eeapofftamwThe témidned waandissedvedsinrthyds acetpias eﬁ‘!q zed
from50 m of ag&akobegan id soliat beltlivasowashed wiitht bediwat dricagbéngtef acetate

15 solution (5 % strength) and saturated sodium chloride
solution. The solvent was then removed under reduced pressure
(crude yield: 3.66 g). The crude product was purified by
column chromatography (DCM/MeOH 98/2 + 0.5 % conc. NH3
solution). 1.3 g of the pure product were obtained.
20
h) tBuOOC-CHy-(D)-Chg-Pro-NH-5-(2-Am)-pym:

1.3 g (2.68 mmol) of tBuOOC-CHz-(D)-Chg-Pro-NH-5-(2-SMe)~pym
were dissolved in 15 ml of EtOH and, after addition of 0.5 g .

25 (6.71 mmol) of hydroxylammonium chloride and 2.5 ml of DIPEA,
stirred at 60°C for 4 h. The reaction mixture was
concentrated in a rotary evaporator and taken up in DCM.
After the organic solution had been washed with a little
water, dried and concentrated, the crude product was

30 redissolved in EtOH and, after addition of Raney nickel,
hydrogenated under a hydrogen atmosphere at 60°C for 4 h.
After removal of the Raney nickel by filtration, the
ethanolic solution was concentrated and the crude producf was
purified by column separation on silica gel (DCM/MeOH/50 %

35 HOAc 40/10/2). Yield: 250 mg.

i) HOOC-CHz-(D)-Chg~Pro-NH-5-(2-Am)-pym:
250 mg of tBuOOC-CHz~(D)-Chg-Pro-NH-5-(2-Am)-pym were cleaved
40 to the acid with TFA/DCM and the crude product was purified

by column chromatography (MeOH/3 % conc. NH3) Yield: 108 mg.
MS: 446 (M+H*), 369
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were isol at edoqsno{#ég?%rm of white crystals, nelting point [err]
(deconposition); FAB-Ms: 388 (MtH+). 25 Exanple 239: [err] a)
Boc- Pro- (4- cyano- 2- net hoxy) benzyl am de:_ 30 16.0 g of Boc-proline (-50 mmol),
di ssolved in 80 m of THF, were sti rredtdth 5.7 g of hydroxysuccini m de
and 10.2 g ofExa@@let 28OC for 30 nmin. Subsequently 8.0 g . (50 mmol ) of
4-am nonet hyl ¢mBy-MankhbxyLemuc{ilt-Aln) epipti ssol ved in 50 m of 35 THF,. were
added dropwise at [err], and the mixture was stirred at RT for 20 h. The
solid was fil , the falgr ' | ol une of
ethyl acet ﬁéei ggoégtgéée%?%tzhgcg%ﬁa nﬁ}gogt)\r,\@?\lgfh gra &go Ju}%“%%- ?\g-
sat ur at ed CE'MT ThY .mef% %)'BFC’S‘T' 5% f)aitRedd B/b ot nvR
([err]; [err]THE vsgm afems@dditiap)of 4.809- (12 45 mual) 394 :1-hydgoxy4. 05 (m
3H, [err] 3. &enzotriiezeld and 303-g 3(2ZEmhol) 20f dieyclohexylra¥bpdiihide,2. 00
(m 1H); 1.90stirke@5atnrocitempedrried £or39 K 2The9predfpitated urea was
; PE; 8-0( 4; gyanﬁl%eﬁhhaﬁ)mﬁhﬁﬂi&?iaend waORdd fe%ﬁ%ﬁ%liﬁéﬂe Cmg. (31.7 mr?l z)f
S et SIS AT et Rl ) St SR )
conpl etel y elﬁa]rﬁ' afEgL) 1§6’r“68?1?°’v3a’ -Eﬁ’h@‘é’&?@ﬂ'&gfu ’e‘EﬁJgéG‘Y rochloride
: and 1.6 g of sodium bicarbonate in 6 ml of water. After stirring
at room temperature for 48 h, the solvent was substantially
removed by distillation, the residue was taken up in ethanol,
15 insolubles were removed by filtration, and the solution was again
concentrated. :
The residue was purified on a silica gel column with a
CH;C1,/MeOH/50 % strength acetic acid mixture (45/5/1.5). The
eluate of the pure fractions was distilled off, adding toluene
20 toward the end, and the residue was recrystalligzed from 50 ml of
acetone with the addition of a little water. 3.5 g of acetate
were isolated in the form of white crystals, melting point
199-202°C (decomposition);
FAB-MS: 388 (M+H').
25
Example 239:
Boc-(D}~-Phe-Pro-NH-(2-MeO)-pAmb:

a) Boc-Pro-(4-cyano-2-methoxy)benzylamide:

30
16.0 g of Boc-proline (50 mmol), dissolved in 80 ml of THF,
were stirred with 5.7 g of hydroxysuccinimide and 10.2 g of
DCC at 0°C for 30 min. Subsequently 8.0 g (50 mmol) of
4-aminomethyl-3-methoxybenzonitrile, dissolved in 50 ml of

35 THF, were added dropwise at 0°C, and the mixture was stirred
at RT for 20 h. The solid was filtered off, and the filtrate
was mixed with the same volume of ethyl acetate and washed
with cold 5 % strength NaHSO4 solution and saturated NaCl
solution. 11.5 g (65 %) of product were obtained.

40
1H-NMR (DMSO-dg; & in ppm): 8.38 (m, NH); 7.50 - 7.35 (m, 3H);
4.40 - 4.05 (m, 3B, N-CH;-Ar/N-CH-CO); 3.87 (s, OCH3); 3.50 -
3.25 (m, 2H, N-CH2); 2.2.5 [sic] - 2.00 (m, 1H); 1.90 - 1.65
(m, 3H); 1.40 and 1.30 (2s; 9H) :

’ 45

b) H-Pro-(4-cyano-2;methoxy)benzylamide:



5 pressupgsoéﬁﬁgﬁﬁe product was used in the next reactions w t hout
further purification. [err] c) '

Boc- (D) - Phe- Pr o- (4- cyano- 2- net hoxy) benle am de: 3.54 g (13 35 nmol ) of
Boc-(D)-Phe-Pro-OH, 9.9 m of DI PEA 151 and 4.80 3.35 mmol ) of

H- Pr o- (4- cyano- 21re4 hpxBihanmydl) zfi Bec-lﬂlymb@m 6P TRt e4nFX%'EP)a't [err]
with 11.1 n (15b9n£§min)1def wEPA disoYved rang3o b ef IDAM avdt saw)rated100 n
of DCM and sti e é%a@oétzo . sbBe A@aGt hOR, Nind Woe Ypsupasted

successi vel y Wi t CS?‘&?I\IE ém{.nate%ndg‘ﬁ%tégﬁ% % Phd NG Qed undéd Hduedgover

[err]. Strip kﬁ?%z%otar’r‘grs%%&g duct

resul
[err] (Dlvrséde Pé??-’;uﬁ'% ﬁﬁﬁ) he; prs) )%" Bg"3s [yse
(9H, aromatic H whthopd further purifdeptiony ] and 25 2 x CH), 3. 85 (3H
"OCH3), 3.7 - 3.4 (2H, CH2), 3.0 - 2.7 (2H, CH2), 2.3 - 1.5 (4H, 2 x [err]),
1.3 - 1.1 (9H, Bog)nMR (DRSO=~d{)) dPhe-ppm)-:( 40225 ddswo-lﬁ-)vreekﬁﬁ(;(ﬁbeﬂﬂyba?ﬁ&k:
g?n i neTﬂs pglt (r)h: fta@inl tsh@2p &&eqmg stme(d/vaaawnwged%noouﬂ Gsrgdof .
e
8.75/7. 95 ’3’1H N:B ?5 o 2ED gmgr's; 2 7“'[ %g (%I?Irnnar né 208 (180 i, '39?

t|c H and NH),
4.10 (4H, CH2 and 2 x CH), 390(3H [err]) ca. 34(2H ‘
CcH2), 3.0 - 2)7 @Qﬂ-(Q}'@he'l’rgﬁ(4’@%‘9‘821‘!‘?*-“2”‘)?){’%??3}1“?‘13 1.2 (9H, Boc)
Exanpl e 240: H-(D)-Phe-Pro- NH-(2- Meo) - pAnb: 40 The ami di ne hydroi odi de
(Exanmpl e 239) wag, s@nqe(taadsl fkh6l} E 86td{Dp-EnedPpaced at% omlant NEREA € i on
exchanger g RA 42Q% a0gh th Q&3d3§%ﬂ&61€)dofnn-&dﬁ(40i: DR B tRakyf e 1w t h
HCO gas at [err] Aft ilpo: gn;nl rgp@g;g_tqlffu 3.4 0 of the
am di ne 45 were SH%al n Xf&cgtl er,
(15.0 mmol) o % skreng h n ethyl acetate) in 100 ml
' of DCM and stirred at 0°C for 2 h. The reaction mixture was
washed successively with 1N NaOH, 1IN HCl1l and saturated brine
20 and dried over NaySO4. Stripping of the solvent resulted in
6.5 g (96 %) of the product.

1H-NMR (DMSO-dg, & in ppm): 8.75/7.88 (lH, NH. (2 rotamers)),
_ 7.5 - 7.1 (9H, aromatic H and NH), 4.4 - 4.1 (4H, CH; and
25 2 x CH), 3.85 (3H, OCH3), 3.7 - 3.4 (2H, CHy), 3.0 - 2.7 (21,
CH;), 2.3 - 1.5 (4H, 2 x CH2), 1.3 - 1.1 (9H, Boc)

d) Boc-(D)-Phe-Pro-(4-amidino-2-methoxy)benzylamide:

30 The nitrile from the preceding stage was converted into 4.6 g
of amidine hydroiodide as in A.III.1l.
1H-NMR (DMSO-dg, O in ppm): 9.25/8.85 (4H, amidine), 8.75/7.95
(1H, NH (2 rotamers)), 7.4 - 7.1 (9H, aromatic H and NH),
. - 4.45 - 4.10 (4H, CH; and 2 x CH), 3.90 (3H, OCH3), 3.65 -
35 ca. 3.4 (2H, CHy), 3.0 - 2.7 (2H, CH;), 1.95 - 1.55 (4H,
2 X CHy, 1.3 - 1.2 (9H, Boc)

Example 240:

H~(D)=-Phe-Pro-NB-(2-Me0O)-paAmb:
40 _
The amidine hydroiodide (Example 239) was converted into the
amidine hydroacetate on an acetate ion .exchanger (IRA 420) and
then dissoived in 50 ml of DCM and saturated with HCl gas at 0°C.
After 1 h, the solvent was stripped off. 3.0 g of the amidine
45 were obtained as dihydrochloride.

1g-NMR (DMSO-dg, © in ppm): 9.50/9.27 (4H, amldlne), 8.80" (3H,

NH3*), 8.75 (1B, NH), 7.50 - 7.20 (8H, aromatic H), 4.35 - 4. 10



0050/ 44966 11%°f%#?9garrpl e 241: 5 Boc-(D)-Phe(4-MO) -Pro-NH (2- MeO) - pAnD:

a) . Boc-(D)-Phe(4-MeO) -Pro-(4-cyano-2-net hoxy)benzylamde: 1.55 g (5.25
mol ) of Boc-(D)-Phe(4-0Owe)-0OH, 3.9 m DI PEA 10 and 1.55 g (5.25
nmol ) of proline (2-nethoxy-4-cyano)ben $. anide hydr ochl ori de were m xed
at [err] wth(484 G &8d R 6H) , 03 . FPA3EZ 00088t r eAgt h-q r d:RHI (et ate) in
35 mM of DCMangl cHzyrred at [err] for 1 h. The reaction m xture was washed
successively with 1IN NaOH, 1N HCl1 and saturated brine and 15 dried over
Na2SO4. After pt was stripped off, 2.4 g of solid remained. [err]

i i
b Boc- (D) - Phe( 4- - - 2- - ) of the nitrile (Exanple
2211/ a) vvfarZascF;% e 3&%#“?5’ £o'N ')(I%O'Iﬁé?)' _ e’? purification by(col Hpm
chromat ography on silica gel (nobile phase: DCM MeOH 9:1) into 1.7 g of the
ami di ne hydr o2 bdi Bre-(Dor-Phe Bdigsl)ePra2( 4-3tyano-2-methoxy)benzylamide:
H (D) - Phe(4- MeO) - Pro- NH (2- MeO) -pAnb: 1.7 g the am di ne hydroi odide
(Exanpl e 241) werg, sy g5l 2sl ii¥l) bRepss-ipal-ehe4-DMuelCOHAL .9 Gl fChapger
(1 RA 420) i‘gd themd & 580§ .%Jnaegi)eéf ;ﬁf@ﬁ&ﬁg EEnletnBX PPl & it nehzf1 9 O
the 40 dihy rochlg&i éahygroc éyi % Weigﬂhixed at -5°C with 4.4 ml (5.9 mmol)
of PPA (50 % strength in ethyl acetate) in 35 ml of DCM and
stirred at 0°C for 1 h. The reaction mixture was washed
successively with 1IN NaOH, 1N HCl and saturated brine and
15 dried over Na;SO4. After the solvent was stripped off, 2.4 g
of solid remained. .
1H-NMR (DMSO-dg, & in ppm): 8.72 and 7.87 (t, 2H); 7.42 (1H);
7.35 (m, 3H); 7.15 (d, 2H); 6.85 (d, 2H); 7.00/6.70 (2d, 1H
(2 rotamers)) 1H; 4.40 - 4.10 (m, 4H); 3.85 (s, 3H); 3.70 (s,
‘ 20 3H); 23.05 - 2.55 (m, 2H); 1.95 - 1.55 (m, 4H); 1.2 (s, 9H)

b) Boc-(D)-Phe(4-MeO)~Pro~NH-(2-MeO)~pAmb:

2.4 g of the nitrile (Example 241/a) were converted as in

25 A.III.1. after purification by column chromatography on
silica gel (mobile phase: DCM/MeOH 9:1) into 1.7 g of the
amidine hydroiodide.
1g-NMR (DMSO-dg, O in ppm): 9.25/8.85 (4H, amidine), 7.95 (1H,
NHE), 7.4 - 6.8 (8H, aromatic H and NH), 4.4 ~ 4.1 (4H, CH;

CH2)’ 3-0 - 2-6 (ZH' Cﬂz), 1.9 - 1.5 (4H' 2 X CHZ)' 1-3 - 1.2
(9B, Boc)

.Example 242:
35 H-(D)~Phe(4-Me0O)-Pro-NH-(2-~MeO)-pAmb:

1.7 g the amidine hydroiodide (Example 241) were converted into
the acetate on an acetate ion exchanger (IRA 420) and then the
Boc group was eliminated as in Example 240. 1.0 g of the .-

40 dihydrochloride was obtained.

1H-NMR (DMSO-dg, O in ppm): 9.50/0.25 (4H, amidine), 8m85 - 8.65

(4H, NH and NH3*), 7.50 - 7.30 and 7.15/6.90 (7H, aromatic H),

4.28 - 4.05 (4H, CH; and 2 x CH), 3.90/3.75 (6H, 2 X OCH3), 3.20 -
45 2.85 (2H, CHz), 1.95 - 1.40 (4H, 2 x CH3);

FAB-MS: 454 (M+HY)



0050/ 44966 1PPIB/AARAGS 243: HOOC- CH- (D) - Phe(4- MeO) - Pro- NH- ( 2- MeO) - pAnb:
The Boc group in the conpound from Exanple 241 a) was cleaved as 5 in
Exanpl e 240. 3.5 g of this cleavage product were dissolved in 80 nl of DCM
and stirred together with 4.45 ni of DI¥PFA and 1.09 nl of tert-butyl

br onpacet at e mamphen24Fnperature for 3 days. The product was worked up as
in Exanpl e 24for)cui- (b)3-rak (4ee0)ePublimy L-ompoupanter r] 10

4- cyano) benzyl am de were react ed as in Exanple 246 b) with hydroxyl am ne

hydr ochl d d 3. 1

W8y dpifeysin b H SR NS T 60, s
gl aci al ace'i |Jé1 %%P%sz%?ddéd %t° éihl"]s c %av g\?epfﬂ%u% w(?rﬁe ]bvéagetlgte
The catal yst 80asl18ffPCN @nddsbiss d:osﬁéhf%rﬂthhﬁd#%d@et%e MAified by

col umn chr oneg.@9r aphys arerti-butpl getonoaoktate ptaseomDaMperaguye néehahol + 2
% (50 % strengdi), @ﬁs b¥odteitdyas workedohipt &€ i Ekafiply |246ster 80 ey @ ai ned
(FAB-M5: 568 4h%r 1% aot r%o@éﬁ:@%“?hé?ﬂ-m)wrﬂm&hﬁ§ -d)

20 to 85
[erlr]n)o o £ﬁg§ac@gap (J.é)HE am%fe 2438 wgl'.h50 : 3( i?

(8H, 3 x [errqydiﬁ&Yéa&lwydﬁ%gg OBPB)3 £ g‘i&P &M r"]" 93,40 - 3.27
and 3 06 - 2.la7rpxyanidind yers rogfngse(lmthz 1§5[@9 rqg Regefr, afghet Ja.
[err] a) Boosq M- B¥chettandlgkycyhintoloi.A¢ fR-ofeiglegyal- anedds) peid \Was 30
am de: 20.8 rdadela, DhPEso(c),2¢ongiVe the. EBidlire’ hydroaedtatef. The catalyst was
2- met hoxy- fsC:é’alr%:%l}%ﬂz&f""gd?ietﬁadt&fbdﬁ-c% 3ArhaQa2ued y-228L 02-Me0 ) ~pamb
hydroacetate was purified by column chromatography on silica gel
(mobile phase: DCM + 10 % methanol + 2 & (50 % strength) acetic
acid). 1.3 g of the tert-butyl ester were obtained (FAB-MS: 568
(M+H*)) and 1.15 g thereof were converted as in Example 246 d)
20 into 850 mg of HOOC-CH,-(D)-Phe(4-Me0)-Pro-NH-(2-MeO)-pAmb.
1H-NMR (DMSO-dg, & in ppm): 9.9 - 9.7 and 9.2 - 9.0 (2H, NH*),
9.60/9.35 (4H, amidine), 7.50 - 6.73 (5H, aromatic H), 4.50 -
3.45 (8H, 3 x CH; and 2 x CH), 3.90 (3H, OCH3), 3.73 (3H, OCHj),
3.40 - 3.27 and 3.06 - 2.87 (2H, CHz), 2.43 - 1.25 (4K, 2 x CHy)
25 '
‘Example 244:
Boc-(D)-Chg-Pro-NH-(z-MeO)-pAmb

a) Boc-(D)-Cyclohexylglycylproline (2-methoxy-4-cyano)benzyl-
30 - amide: '

20.8 ml of DIPEA (121 mmol), 4.58 g (28.2 mmol) of
2-methoxy-4-cyanobenzylamine and 25 ml of PPA (50 & strength
solution in ethyl acetate) were added to 10.0 g (28.2 mmol)
35 of Boc-(D)-Chg-Pro-OH in 70 ml of absolute dichlormethane at
-50C and stirred at 0°C for 2 h.
The solution was subsequently washed successively with 0.5 N
sodium hydroxide solution,1N HCl and saturated brine and
dried with Na;SO;, and. the solvent was completely stripped off
40 under reduced pressure. The product which resulted in
virtually quantitative yield was reacted without further
purification in the next steps.
1H-NMR (DMSO-dg, & in ppm): 7.9 (1H, NH), 7.45 and 7.35 (3H,
aromatic H), 7.1 (1H, NH), 4.45 - 3.50 (6H, 2 x CH; and 2 x
45 CH), 3. 86 (3H, . OCH3), 2.2 - 1.0 (24H, cyclohexyl + 2 x CHy +
. Boc)



solution in %??1?/ 4%1%%?& e) were added to 10.0 g (28.2 mml) 35 of

Boc-(D)-Chg-Pro-OH in 70 ml of absolute dichlormethane at [err] and stirred
at [err] for 2 h. The solution was subsequently washed successively with

0: 5 N sodi um hydr oxi de sol ution, 1N HA18nd saturated brine and dried with
Na2SO4, and bhe m-\(@r)Pcmbomyéhérw%mhnppéﬁ-wom-%hym reduced
pressure. The pramidinoybensyYaaddeted in virtually quantitative yield was
react ed w t hout furt her purification in the next st eps. [err] 0050/ 44966

05 o W a0 e e B g
reacted with 5 ﬁl§°ﬁ£ 8fi 4B @ga.n]pﬂ gﬁ;‘f Bf° "ﬁte
product preci pi t%ﬁ%’(ﬂ-NFP‘E%I‘Hﬁ&G& Y i quantiEpyivaly, dsuNPhRR s ci pi t at e.
1H NVR ([err], [predipitapen): 9.7 - 9.5 (1H, OH), 5.8 (2H, [err]) 10 c)

- Boc- (D) - Cycl ohexgd-ghgcybnsu—@isi, n& i -ppRY boxy? 4 INsd{ 1w, low)zy6- 8 a(dale NEhe
hydr oxyam di no corrpound (b) was hydrogenated with Raney nickel as in

Exanpl e 2 MY chr Qg n
i1 ea gof® (Sh @ {<bréEmekiaal o e bt Ty dibeyoxy L EIHIIE) BRAY -
strength) acet| 10.5 g of the am dine were obtained as acetate -
(yield: 75 % - startlngfromt'he nitrile (a)); 20 [err] (DVMBSO-[err],
[err] in ppn: tThe dyddoxypamidime stmpeungs (b ecvas dydrogshaterd|withr Badexi gnal
fromabout 10 - Mfidiell ag. HO ExbnplalH43.7 . The- produdt3Masapornbfied by, cdléin ( 1H,
NH), 4.4 153.4 chromatography on silica gel (mobile phase: dichloro-
- methane/10 % - 20 % MeOH/2 % (50 % strength) acetic acid).
10.5 g of the amidine were obtained as acetate (yield: 75 % =~
starting from the nitrile (a)); :

20 1H-NMR (DMSO-~dg, & in ppm): the amidino group shows as acetate
an extremely broad signal from about 10 - 8 ppm; 7.95 (1lH,
NH), 7.4 - 7.3 (3H, aromatic H), 7.05 (1H, NH), 4.4 - 3.4
(6H, 2 x CH, and 2 x CH), 3.89 (3H, OCH3), 2.2 - 1.0 (24H,
cyclohexyl + 2 x CH2 + Boc)

25 -

Example 245:

H-(D)~-Chg-Pro-NH~(2-MeO)-pAmb:

10.5 g of Boc—(D)-Chg—Pro-(2-methoxy-4-am1d1no)benzylamlde were

30 dissolved in 200 ml1/10 ml of absolute dichloromethane/MeOH and
HC1l was passed in at 0 - 5°C for 1 h. After stirring at 0°C for a
further hour, the solvent was completely stripped off under
reduced pressure to result in 7.6 g (86 %) of the product as

. dihydrochloride.

35 lH-NMR (DMSO-dg, O in ppm):9.60 and 9.33 (4H, amidine), 8.87 (1H,
NH), 8.62 (3B, NH3*), 7.5 - 7.3 (3H, aromatic H), 4.45 - 4.15 (4H,
CH, and 2 x CH), 3.95 (3H, OCH3), 3.95 - 3.82 (1H, CHy), 3.65 -
3.55 (1H, CH3), 2.2 - 1.0 (15H, cyclohexyl and 2 x CHj)

40 Example 246:
HOOC~CH3~(D)~Chg-Pro-NH~(2-MeO)-pAmb:

(a) N-tert-Butyloxycarbonylmethyl-(D)-cyclohexylglycylproline
(2-methoxy-4-cyano)benzylamide:
45 '



(6H, 2 x [er?93%%236% ), 3.80 (3H OCH3), 2.2 - 1.0 (24H, cyclohexyl + 2
x~[err] + Boc) 25 Exanple 245: H (D) -Chg-Pro-N+ (2-MO) -pArb: 10.5 g of
Boc- (D) - Chg- Pr o- ( 2- met hoxy- 4- ani di no) benzyl ami de were 30 di ssol ved in 200
m /10 n of absol ute dichioronethane/ &4 and HA was passed in at O -
[err] for 1 h. A0t ost(ilk 65 mymalt) pér B} (B)oIChg-Puet (emetbory-4+ryane)Pent was
conpletely strip Hpdeschlotiae dwae cntuoduted rimol 80iml b apsp86te) of
the product- as dj r&%ﬂleeﬁw@ 1351[ e508 rrVFQoeOpTHEN Whsi Addytnland. €Rernd
0.33 (4H, am di ng sotficin(E 149 §16 (e bEF] >bro fescded dodlys m

aromatic 4. 4% err C 9

3.82 (1H, &Hp), @f 6"5“*‘@’%8%‘14& dz)éf is‘b § ghl t%%@e"“}“? agl(’:l 2 x

[err]) 40 Exanp|é02mgz F@prfeiqglon mlx ure was stlrred at’' room temperature

N-t ert - But yl oxycfiobhdhydayst apd -t1en vashehsurcgssiyeiy oiithe0.5 N sodium

(2- met hoxy- 4- cyaﬂp&ﬂmmsl 8oldEion}50.5 MEE/[448G6add Saturated (Hxide.mol ) of

|H;1§ ([))) éghg' P(f)?- ((51 ggFTE &%s&lﬁé!&w en- g zot adnederhaé‘l rpwlaheti d%%mEzzaisnhseggcgd
was adde -

-and _thenm&osol utlon ‘i—_ %hgg %H%EQ? Jfgrbutyl ronnacs)gfgtgé and 15 m 5

of dichl oromet hane was added dropw se at roomtenperature_in 40 The

reaction nix(h)eNv@§$ﬁnﬁ“¢Né€B¥&arhﬂﬁﬂi?@hﬁﬁkdfﬂrSY?¥ﬁhQ?Yag}¥°¥&RF4£$Qﬁ washed

successi vel y wi t (2-6néxhdxyedibydioxyantdiro hengylanider 5 NHC [sic] and
saturated brine.

15 1.45 g (2.8 mmol) of the 2-methoxy-4-cyanobenzylamide (a)
were dissolved in 20 ml of 1:1 dichloromethane/MeOH and
stirred together with 0.49 g (7.1 mmol) of hydroxylamine
hydrochloride and 2.8 ml of DIPEA at room temperature for
20 h. After the solvent had been stripped off, the product

20 was taken up in dichloromethane, washed with water and
saturated brine and dried. 1.2 [lacuna] of crude product were
obtained and were immediately used further.

(c) N-tert-Butyloxycarbonylmethyl-(D)-cyclohexylglycylproline
25 (2-methoxy-4-amidino)benzylamide:

The hydroxyamidino compound (b) was hydrogenated with Raney
nickel as in Example 243. After purification by column
chromatography on silica gel (mobile phase:

30 dichloromethane/10 % - 20 % MeOH/2 % (50 % strength) acetic
acid), 0.5 g of product was obtained as acetate.

(d) N-Hydroxycarbonylmethyl-(D)-cyclohexylglycyl-proline (2-me-
thoxy-4-amidino)benzylamide: '

35
0.5 g (0.85 mmol) of the amidino acetate (c) was dissolved in
25 ml of absolute dichloromethane. HCL gas was passed in at
0 - 5°C until the solvent was saturated. After 40 min,
stirring was continued at room temperature for one hour.

40 After the solvent had been stripped off under reduced
pressure, 370 mg of pure product were obtained as
dihydrochloride.
lH-NMR (DMSO-dg, & in ppm): 9. 57 and 9.33 (4H, amidine); 9.8 -
9.1 (2H, NHy*), 7.6 - 7. 3 (3H, aromatic H); 4.5 - 4.1 (4H,

45 1 x CH; and 2 x CH); 3.93 (3H, OCH3), 3.9 - 3.4 (4H, 2 x CH2),
2.3 - 1.0 (15H, cyclohexyl and 2 x CHj)



¥

Dryi ng resul?gao(ﬁ4869 g of the crude product which was used 10 wi t hout
further purification in the next steps. (b) . -

N-t ert - But yl oxycar bonyl net hyl - (D) - cycl ohexyl gl ycyl proline

. (-2- met hoxy- 4- hydr oxyani di no) benzyl am dd20; 1.45 g (2.8 mml) of the
2- met hoxy- 4- Eyampllec 229k am de (a) were di ssol ved in.20 mM of 1:1

di chl or onet hggel (¥yQdhagnlzeing - (2dMeopapaad: With 0.49 g (7.1 mmol) of . :
hydr oxyl am ne hydrochloride and 2.8 m of DI PEA at roomtenperature for 20

h. After the, sol yent bee St 1 f. p _ _taken up

in dichl or oné®h %% %Q‘%é&g EJf wafegrgg% ls?attagrggt (e?q%rl r?(%gandcyrl d 1.2

[l acuna] of crud e‘b?ﬂtﬂ'&fiewere obt ai ned and were i medi ately used further.

(c) N-tert-Butyl oxycarbonyl net hyl - (D)-cycl ohexyl gl ycyl proline 25

(2- met hoxy- 4- ani tli 2@)d 1oy bammals). oEhbydyokysegainimnide @odpdub® < b) was

hydr ogenat ed wi t 116308 @il CE £ DATS welte Ex@ded @024312 Af te puri fication by

col umm chr omat 0g5ApIN, QM 28k 1 4 fife-BLlcatBORY1 e BB2AS(16S mmol) in 50 ml of

di chl Oroagi;ha“e/ ié@ g gté\’egﬂ/d 'g-g & (e t@rﬁ%&&%@n@ﬁe&bf #fiuflh. fneng Of
i

pr oduct obt a
?gwwzéy 06 %ﬁTﬁﬁ§°f§ ﬁepyanobenzyl-

N- Hydr oxycar bonyPFre? h'yl
t hoxy- 4- ani di no) mmltmﬁreehl%ld? gng Ymiof$ B¥ o Etalliirnfo 2ddetat e

(c) was dissol vethe nrédctibnohixthsrel wee sititreds e%r%@emaga%e was passed
inat 0 - [err] gpéihidHte 2RéVSrdcipdtated Wrklactas AfémdvedOoni a,switidoni ng was

continued gt roo Eéa@%rufi'xhgie A t‘i’x@efBMate“Qas tal¥d @b iheeﬂglw%btaad

been stri pped of er. uced (] vvere )
obt ai ned as di hyaP C arsgxr d8 Eﬁﬁ%i? fg ﬁer X Npég &
9.33 (4H, ami di nBYS r@"’éie sgl'it’(%—lanfef éi’fl—i g %i: wacs 1 5
- 4.1 (4H, 45 over Ng.60y | anth Fhenycenp etglgg,s'@gq.ppefiepﬁj‘. )undgrg redyce ( 4H 2

x [err]), 2.3 - préséired 3¢}cyofB®) efdproductHwpre obtained and were used
20 . without further purification. _

1H-NMR (DMSO-dg, ® in ppm): 8.5 (1E, NH); 7.48 and 7.40 - 7.25

(3H, aromatic H); 4.55 (dd, 1H, CH); 4.45 - 4.15 (2H, CHy),

3.88 (3H, OCH3), 3.9 - 3.7 (2H, CH;), 2.5 - 2.3 (1H, CH2);

2.15 - 1.95 (1H, CH2); 1.35 (9H, Boc) '

25 :
(b) (L)-Azetidine-2-carboxylic acid (2-methoxy-4-cyano)benzyl-

amide:

3.0 g (8.7 mmol) of Boc-Aze-(2-methoxy-4-cyano)benzylamide
30 were converted in almost quantitative yield into the required
product (b) as in Example 239 (b).
1H-NMR (DMSO-dg, & in ppm): 10.0 - 9.85 (1H, NH»>*), 7.50 and
7.45 - 7.35 (3H, aromatic H); 5.10 - 4.95 (1H, CH); 4.35 (4,
2H, CH;); 4.05 - 3.65 (2H, CHz); 3.89 (3H, OCH3); 2.8 - 2.6
35 (1H, CH2); 2.5 - 2.3 (1H, CHy)

(c) Boc-(D)-Cyclohexylglycyl-(L)-azetidine-2-carboxylic acid
(2-methoxy-4-cyano)benzylamide:

40 2.2 g of Boc-(D)-Chg-OH were reacted as in Example 241 (a)

with 2.4 g of H-Aze-(2-methoxy-4-cyano-)benzylamide
hydrechloride. 3.5 g were obtained.

45



0050/ 44966 19PHARPPE 247: Boc- (D) - Chg- Aze- NH (2- MeO) - pAmb: (&)
Boc- (L) - Azeti di ne-2-carboxylic acid (2-nethoxy-4-cyano)- 5 benzyl am de:
1.22 g (10.5 nmol ) of hydroxysuccinimde and 2.18 g (10.5 mml) of DCC were
added to 2.12 g of Boc-(L)-azetidi ne-22%krboxylic acid (10.5 mmwl) in 50 n
of 10 THFd |t Béc—( D)) eCy¢l oheny lighpeyd x(Lur-azebet tne-2-64rPex¥y B¢ disdc] Then,
cat 0-- [err], 2.dé8id (liebhoxypls)-anlidPnoydenzy}adidganobenzyl - am ne
hydrochl oride and finally 1.48 m of Et3N were added. The reaction m xture
‘was stirred at rgo t .Qyer Dj Gt iWas
renoved on_a suc Tor# @if.é‘ #Elﬁe[tlg% gﬁ% ﬁe4IE§:ﬁ§%ft%§gfﬁwlﬁlgEen up in
ethyl acetfte ard¥ 8?%5%%%5?‘9’"‘%%[?? 8 ol 153C S6%5 ,}{%} ltgm
hydr oxi de sol ut i kyAzaryasidinem@s hydregenatedsyith Rangysnye %]é BEP [err]
and then conpl et Bxampier 2Aped3 Of fg ofidthe ramiddng wersshtained1agy (85 o) of
product  were obtgpydshcemdtepre used 20 wi thout further purification.
[err] (DVMSO-[err], [err] in ppm: 8.5 (1H NH); 7.48 and 7.40 - 7.25 (3H,
aromatic E%; 4 (ddg,1H CH); 4.45 - 4.15 (2H, CH2), 3.88 (3H, OCH3), 3.9
- 3.7 (2H 57-°2.3 (1H 2); .2.15 - 1.95 (1H CH2); 1.35 (9H Boc)
25 (b) (L)-ABe l?m%ré?ﬁ'é&%'d ‘P‘ng'é%‘f“ﬁ"(z- met hoxy- 4- cyano) benzyl - ani de: -
3.0 g (8.7 mmol) of Boc-Aze-(2-nethoxy-4-cyano)benzyl am de 30 wer e
converted in3al npsif ghenBoe xcmpound o(Bxample 242) mexgi crerYRDFICEPEh) as in
Exanpl e 239 §biydrochloride as in Example 245.
15 lH-NMR (DMSO-dg, & in ppm): 9.45/9.20 (4H, amidine); 9.0 (1H, NH);
8.55 (3H, NH3*); 7.45/7.40 (3H, aromatic H); 4.75 - 4.10 (4H, CHz.
and 2 x CH); 3.90 (3H, OCH3), 2.7 - 1.0 (13 H, cyclohexyl and CH;)

Example 249:
20 Boc~(D)-Chg-Pro-NH-(2-iPrO)-pAmb:

4.1 g (11.5 mmol) of Boc-(D)-Chg-Pro-OH were reacted as in
Example 239 (a) with one equivalent each of hydroxysuccinimide,
. DCC, 4-aminomethyl-3-isopropoxy-benzonitrile hydrochloride and
25 EtsN. 5.7 g (94 %) of crude product were obtained and were used
without further purification in the next steps.
1H-NMR (DMSO-dg¢, & in ppm): 7.85 (1H, NH); 7.43 and 7.30 (3H,
aromatic H); 7.08 (lH, NH); 4.80 - 3.50 (7H, 2 x CHz, 3 x CH);
2.2 - 1.0 (30H, Boc + cyclohexyl + 2 x CH3 + 2 x CHj)
30 ' '
Example 250:
H-(D)~CHg-Pro-NH~(2~iPro)-paAmb:

} .5.7 g of the Boc compound (Example 249) were reacted as in

35 Example 246 (b) with hydroxylamine hydrochloride, and the
resulting hydroxyamidine was hydrogenated with Raney nickel as in
Example 243. The resulting amidine hydroacetate was cleaved as in
Example 245. 3.1 g of the product were obtained as
dihydrochloride. , .

40 1H-NMR (DMSO-dg, O in ppm): 9.40/9.15 (4H, amidine); 8.75 (1H,
NH); 8.55 (3H, NH3*); 7.40 - 7.25 (3H, aromatic H); 4.80 (1H, CH);
4,4 - 3.5 (6H, 2 x CH; and 2 x CH); 2.3 - 1.0 (15H, cyclohexyl and
2 x CHy), 1.3 (6H, 2 x CH3) : :

45



rerr] 008733648988, (o)

Boc- (D) - Cycl ohexyl gl ycyl - (L) -azeteti ne-2-carboxylic [sic] acid
(2- met hoxy- 4- am di no) benzyl am de: 3.4 gagf the nitrile (c) were reacted

with hydroxyl am ne 5 hydr ochl ori de
resul ti ng hy8xamgderi2dilae was hydrogenated with Raney nickel

in Exanpl e 246 (b), and the
as in Exanple

243. 3.1 g oBoth¢D pChdi-PeovRHE-q 2600 3+plasb:as hydr oacetate. 10 Exanpl e 248:
[err] 3.1 g of the Boc conpound (Exanple 247) were cleaved to the
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[err
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purlflcatlo
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[err], 3 X
30 Exanpl e

15
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nin
nd 7.
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6
gt b RSPt 00 i
vad at?P §)¢ 36+§ Bbé 10 (3B cHR A0S, CH)y Pef rq fBrerr])
FHZ)D) 2CRB- Prbméﬁvlbrib)@p)\nbl 4 -1.3 (9H. BOC)

Proline (2-chloro-4-cyano)benzylamide hydrochloride:

The Boc group was eliminated as in Example 239 (b). 5.6 g
(97 %) of the hydrochloride were obtained.

l1H-NMR (DMSO-dg, & in ppm): 10.2 and 8.6 (NH;*), 9.45 (1H,
NH); 8.05 - 7.50 (3H, aromatic H); 4.45 (d, 2H, CHy); 4.28
(1H, CH); 3.20 (2H, CHp), 2.40 - 1.80 (4H, 2 x CHjp)

Boc~(D)-Cyclohexylglycyl-proline (2-chloro-4-cyano)benzyl—
amide: :

4.76 g (18.7 mmol) of Boc-(D)~cyclohexylglycine were reacted
as in Example 241 (a) with 15.5 ml of PPA, 14 ml of DIPEA and
5.6 g (18.7 mmol) of the hydrochloride (b) to give
Boc-(D)-Chg-Pro-(2-chloro-4-cyano)benzylamide. 8.7 g (92 %)
of product were obtained. '

Boc~(D)-Cyclohexylglycylproline (2-chloro-4-hydroxyam1d1no)—
benzylamide:

The cyano group in substance (¢) was reacted as in

Example 246 (b) with hydroxylamine to give Boc-(D)-Chg-

40

45

(e)

Pro-(2-chloro-4-hydroxyamldlne)benzylamlde [sic]) in v1rtually
quantitative yield. 4.6 g of product were obtained.
1H-NMR (DMSO-dg, 9 in ppm){ 9.75 (1H, OH); 5.90 (2H, NH3)

Boc-(D)—Cyclohexylproline (2—chloro-4-amidino)benzylamide:

4.6 é of the hydroxyamidine (d) were hyucogenated to the
amidine with Raney nickel as in Example 243. Purification by
column chromatography on silica gel (mobile phase: .
dichloromethane/15 % MeOH/2 % (50 % strength) acetic acid)

. resulted in_5.4 g of the amidine as acetate.



5. 7 g of the %elﬁﬁ%gund (Exanmpl e 249) were reacted as in 35 Exanple 246
(b) with hydroxyl ami ne .hydrochl oride, and the resulting hydroxyami di ne was
.hydrogenated with Raney nickel as in Exanple 243. The resulting am di ne
hydroacetate was cleaved as in Exanpl e}235. 3.1 g of the product were

obt ai ned as di hyts-amirl ¢DMSE-ded01HANMRVRDUEDAR,d6, 15 copn]) :i khepsdgnal. 9@/ bhes
(4H, am dine); Sdﬁﬁ@*ashk&eta%ééoﬁw ndteibe] Locdted) becdudé ¢BH tsawddah; c

H: 4.80 (1H, - (£ 2X[ H,] a2Bflatic 7.853(xH,lNB)( 15H,

g)S/EL:I ogexyI(D?nth‘léﬁf'err %32 (x6lé 752 @ie']g{ral% ZE; 2@6')9%9/349%56 122('Exarrpl e
oc g°

(2-chl or o- 8- cyan(ﬁber?j’ﬂl&ma "524" me6?) of Boc Pro-OH were react ed

as in Exanple 244 (a) with 20 M of PPA, 17.9 M of D PEA and 4.0 g (24
mrol ) of 2- chkamplted262anobenzyl am ne to gi ve Boc-

Pr o- (2-chl org_ﬁ/??:g@@a peeoiyd @ucy§ -pAmib: 80 ¢ f d 10
obt ai ned. 1H N O d6, y[err]giﬁ pprr)g (8 57/()(2H p{\llc—)DUCtS 05 - 7. \éllvg“(a3H
?Lramitzli gbzghe BOf_ géz"rfilig %e%@ g{f%dﬁ lé?' 2%1( gy 19@a’mpae2§45 1.70
(2- chl or o- 4- 8yr) dn 3y 9 ?f? Es (meredal ed@ ?h’éedB(?@ SFgﬁ%rc\’A/a{‘hrll ' nat ed
as in Exanpl S8R (BMSOSd6 § {n7pPR) :of -BReand &-38n(HHi ARigEPE) obsfzﬂ'rhé&
[err] (DVBO ®8), [&r60] (3H, pREg+) , 10.95 and .88 6( JBr _romati® R)LH4A.30- 3.5 NGB,
8.05 - 7. 50 6 3%, c@zl"OQ’akI@H’-D,z 4545 {0 (ABE, GiZglohexy® €1H x CHy) 3. 20 (2H,
[err]), 2440 - 1.80 (4H, [err])

Example 253:

H-(D)-Phe-Pro-(D,L) (4-Am)-PhgOMe:

The compound was prepared by elimination of Cbz from Example 18.
20 l1H-NMR (dg-DMSO, & in ppm): 9/9.2/8.85/8.8 (44, 1H, NH); 7.8 (m,
2H, Ar-H); 7.6 (m, 2H, Ar-H); 7.3 - 7.0 (m 5H, Ar-H); 5.7/5.6
(2d, 1H, a-H); 4.8/4.4 (2dd, 1H, o-Phe); 3.9 (m 1H, o-Pro); 3.75
(2s, 3H, OCH3); 3.6 (2H, d-Pro); 3.0 - 2.6 (m, 2H, CH2-Ph); 2.2 -
1.6 (m, 4H, B/y-Pro) _
25 MS: 452 (M+H*), 305, 192; melting point 71 - 73°C (dihydroacetate)

Example 256:.
H-(D)Chg-Pro-NH-3-(2-MeO-6-Am)-pico:

30 a) 2-Methoxy-3-picolyl alcohol-HCl:

'20.0 g of 2-methoxynicotinic acid (130.59 mmol) were
introduced together with 28.7 ml of N-methylmorpholine
(261.18 mmol) into THF at -10°C, and 25.4 ml of isobutyl

35 chloroformate (195.89 mmol) in 50 ml of THF were rapidly
added dropwise, during which a precipitate separated out.
After stirring at 0°C for one hour, 16.3 g of sodium
borohydride (430.95 mmol) were added in portions and
subsequently 250 ml of methanol were slowly added dropwise

40 (vigorous evolution of gas and exothermic reaction). After
the precipitated salt had been filtered off with suction, the
filtrate was concentrated under reduced pressure in a rotary
evaporator, and the residue was taken up in ethyl acetate,
washed with water, dilute hydrochloric acid (pH= 2),

45 saturated brine (water phases were_kept very small), dried
over magnesium sulfate and concentrated in a rotary
evaporator. The residue was taken up in ether,'ethereal



(c) Boc-(E»-Qﬂ%?éﬁéagfglycyl-proIine (2-chl or 0-4-cyano) benzyl - am de: 25
4.76 g (18.7 mml) of Boc-(D)-cycl ohexyl gl ycine were réacted- as in Exanple
241 (a) with 15.5 mM of PPA, 14 m of D PEA and 5.6 g (18.7 mmol) of the
hydrochl oride (b) to give Boc-(D)-Chg _ER4. (2-chl oro- 4 cyano) benzyl ami de.
8.7 g (92 % 30 hydrawhlprdduatidieae aﬂd@d,n@@d the precipitate was filtered

Boc- (D) - Cycl ohexytglwicl Baetise a(n& et fdcted bydsbkymimigdivheh -ettenzy 188 dg:

35 The cyano NS S I i<
Wi th hydroxyl ani 91 Qi”)pO'f 2 HQ\?’I{ E&ol’ﬁ a&@éﬁéﬁ%y@ﬁ‘ohﬂl&(ﬂ@ waréddb (D)
Pr o- ( 2-.chi or o- 4- ﬂ ﬁFd?ﬁ@} enzy an1de [sic] invirtually quantitative

yield. 4.65g of product were obtained. [err] (DVMSO-d6, [err] in ppm: 9.75
(1H, OH) 5.9Db) ( 22+Méthaxy)y34pi¢adylebleradecf#Slahexyl prol i ne

(2-chl or o- 4- am di no) benzyl am de: 4.6 g of the hydroxyam dine (d) were
hyodr ogenat ed t os{ hf @¥ dhmenya tdeamaa (695K @7 fsol N weranplided Afropwise

G chl or omey nane/ 12 3 & 2 i o s pe et 5. 4
( |

aron! o omgphane! [t sarth % nﬁ% og ﬁg%‘%*e“ gi‘g“:;f%% QiR A Ronh © 1
The Boc group waEe’BP?‘FﬁF‘Fé'Feﬁquo EXhfpPet nﬁnﬁ ﬁcn} i (65
% of the producvenerzemsyedi BRArn FedrAcd RRGASYTE d NG hbRVEREE HIISO Y28 rr]
[err] in ppm: 9codisnidled34 tinés umtulmeghan@lO§nQQ§4reduced pressure and

subsequently extracted by stirring with ether. 15.2 g of
15 2-methoxy-3-picolyl chloride hydrochloride (81 %) were
obtained as a white crystalline salt.

c) 2-Methoxy-3-picolylamine-2HCl:

20 15.1 g of 2-methoxy-3-picolyl chloride hydrochloride
(77.76 mmol) were slowly added dropwise to a mixture of
600 ml of 30 % strength ammonia solution in water and 250 ml
of methanol at 35°C while continuously passing in gaseous
ammonia. After the solution had been stirred at 35°C for 1 h
25 it was concentrated under reduced pressure in a rotary
evaporator, the residue was made alkaline with 20 % strength
NaOH solution (water phases were kept small) and extracted
several times with DCM, and the org. phases were dried over
magne51um sulfate and concentrated under reduced pressure in
30 a rotary evaporator. The residue was taken up in ether and,
after addition of ethereal hydrochloric acid, filtration with
suction and washing of the precipitate with ether, 11.0 g
(67 %) of 2-methoxy-3-p1colylam1ne 2HCl were obtained as
: white crystals.
35 :
d) Boc-(D)Chg-Pro-NH-3-(2-MeO)-pico:

Prepared as for Boc-(D)Chg-Pro-NH-3-(2-Me)-pico (see
Example 227) Yield 92 %. : ' -

40 :

e) Boc-(D)Chg-Pro-NH-3-(2-MeO-1-0x0)-pico:

4.9 g of Boc-{D)Chg-Pro-NH-(2-MeO)-pico (10.32 mmOl) were
dissolved in 100 ml of DCM, 3.6 g of meta-chloroperbenzoic

45 acid (20.64 mmol) were added and the mixture was stirred at
room temperature for several days (only partial conversion
according to TLC). The solution was subsequently diluted with



NH), 8.60 (3I9I,°5Pér4#]9)6,6 7.95 - 7.48 (3H, aromatic H, 4.5 - 3.5 (6H, 2 x
[érr], 2 x CH), 2.25 - 1.0 (15H, cyclohexyl + 2 x [err]) 15 Exanple 253:

H (D) - Phe-Pro- (D, L) (4- Am - PhgOVe: The g ound was prepared by elimnation
of Cbz from Exanple 18. 20 [err] [errﬁ [err] in ppm): 9/9.2/8.85/8.8 (4d,
1H, NH); 7.8 (m DeMy dyied) owrana(gnes:_-‘m syligte and satumated with gasgpus
5.7/5.6 (2d, 1H, afweoniy, theSpreclifiate @it £illeepd GO andh the LiRmate 3. 75
(2s, 3H, OCH3); Qab é&i‘éen[t@&féﬂ unde? reduded PredburdHirnghprodudt mikt@rem
(i hydr oscat at o) EEM? ?é‘ toher 442 exchactdR kiph I pordsssun
(130. 59 m"rgl) wePés ‘F‘@d&c? H ﬁﬁﬂz w?‘ﬁ’oﬁ‘e e l"%& y “éﬁol i ne
(261.18 mmol ) i nB&kH eaﬁ’lﬁér??tasoﬁwmzsa&b‘?ﬁat&rr PEbYARYAd 88 shaking

chl or of or mat e ( 18€v&Sakntimesi wi0 DEM, oArfed- overcmagnrsiiop sudéatelrandni se,
during whi ch a peeacentmitedsenderireduced . prifsistreSin rd inota2yy éespdrator.one
hour, 16.3 g of iosllyrafc)%ehyﬂ ¢x§ep&63ﬁn9§-(mbb)w&qu§@eowemrtlons and
subsequent 1oy 250,81 hgng, 15‘.’éfrf%aﬁ| ggg ig)\@osgeégver (1v ous -

“evol ution of gas_an erm r eac emgltgte salt ad

been fil tered of Prﬁﬂxﬁs?u £P8nt etk?@"fhft %}feer \ﬁéérﬁ%%c ﬁitl”a R HBduced
pressure in a roFB?y“'é??HﬁSrBF%Par%nth% tHGL0E bt T SEeRTEINTT ATSY |
acetate, washed @btaings &y, repetitionygeveralotiimegeid (pH= 2), 45

saturated brine (water phases were kept very snmall), dried over nmagnesi um

sul fate and g¢9ncepéL @l Rhgl-Pro-NEURI(2-REGPEUCN)Qpicd e esi due was taken up
in ether, ethereal )
4.2 g of Boc-{D)Chg-Pro-NH~3-(2-MeO-6-CN)-pico (8.56 mmol)
were used together with 16 ml of trimethylsilyl cyanide, 5 ml
of 1,2-dichlorethane and 10 ml of dimethylcarbamoyl chloride,
20 immediately heated to 70°C and stirred at this temperature
for 10 min. After concentration under reduced pressure, the
product mixture was separated (2 main components,
TLC: Rf= 0.46 and 0.26, eluent DCM/MeOH= 95/5) by column
chromatography on silica gel (eluent: DCM with 0.5 increasing
25 to 1.5 ¥ MeOH).

The first main fraction contains 1.17 g of Boc-(D)Chg-Pro-
NH-3-(2-Me0-6-CN)-pico.

30 g) Preparation of Boc-(D)Chg-Pro-NH-3-(2-MeO-6-Ham)-pico:

1.17 g of Boc-(D)Chg-Pro-NH-3-(2-Me0-6-CN)~-pico (2.34 mmol)
" were stirred together with 0.41 g of hydroxylammonium
chloride and 2 ml of DIPEA (11.7 mmol) in 10 ml of DCM at
35 ° room temperature for 4 h and subsequently concentrated under
reduced pressure in a rotary evaporator, the residue was
- taken up in ethyl acetate and extracted several times with
dilute hydrochloric acid (pH 4) and the org. phase was dried
over magnesium sulfate and concentrated under reduced
40 pressure in a rotary evaporator. The resulting product
mixture (2 components, TLC: Rf= 0.54 and 0.42, eluent
DCM/MeOH= 9/1) was separated by column chromatography on
silica gel (eluent: DCM with 0.5 increasing to 1.5 % MeOH).
The first main fraction contained 300 mg of Boc-(D)Chg-Pro-
45 NH-3-(2-MeO-6-Ham)=-Pico.



0050/ 44966 19259§6?8§ﬁloric acid was added, and the precipitate was
filtered off with suction and extracted by stirring with ether. 16.3 g (71
% of 2-nethoxy-3-picolyl alcohol hydrochlorlde were obtained as ' a white
salt. 5 b) 2-Methoxy-3-picolyl chlorid@6HO: 51 ml of thionyl chloride
(696. 67 nol) wer Bcaautird (d¢-DMs0sed tin ppmy: 017 -16et RIRY4&B- iSO} BITHI HC
(96.76 mol) 10 148 @JSHQBQ'Q@' i 185R@4nT 126 . AGM111 053 SAIUBOQNS9ESS St56r66¢ at
room tenperature khe3§q valgt andhepgessgt 5 0. 190! o7 i e, wor 67,
renoved under reggc:?if &? 250 f o?ﬂ ﬁ resi die was codistilled 4 tines

wi th nmet hanol un@et (o4 %’s Ur 3 a% subsequently extracted by stirring
with ether5 15.2 g of 15 2- met hoxy- 3- pi colyl chloride hydrochloride (81
% were obt ahhedBas- €D \ang-Bror+Nit3ar (I2-MeOstrtAm) -PLcop. Vet hoxy- 3- pi col yl ami ne
2HC @ 20 15.1 g of 2-nethoxy-3-picolyl chloride hydrochloride (77.76
mol ) were sl ow 30@%%&@@%§ﬁ:ﬁqlpeonmiw(e-uéoﬁmam)-@ﬁcao(e/om mmod ) h
am"r;)nl a SO: utiong andeee r{”w%lf@f haRghoRtadf 2 Ian\Gf'@cet:Lc acid
cont i nuous pa55|n Seous Ne

stirred att%err]®Po d h(qg ¥'a %ka’:oncenpra&dﬁ%{g%bg %@% rgssure
inarotary evapéf‘-hﬁﬁt“’t"hénfie%‘?‘tﬁfé‘tﬁﬁ*é"% IPRaF PR ﬁ°g *’P‘ét‘ﬁ’éiﬁ Jt h
NaCH sol uti on (waeduceshpresswee crdandtednin 360amg ektBort(@ICREVRYM tines
with DCM and t hgreBg(2-Meds6samp+picdy cedde \poduatmesichnwagl fsed without
concentrat ed undehrERetiGRE 1RLESELBIE inNtBE followihgt Péactdvapor ator. The

resi due taken up in ether and, after additi on of ethereal hydrochloric
acid, filtration wt tio d precipitate with ether,
11.0 g (67 %-of Hziﬁg‘f %’”3“5?&%% J'Ia%ere obtained as white
crystals.

260 mg of Boc-(D)Chg-Pro-NH-3-(2-MeO-6-Am)-pico crude product
were stirred in 5 ml of DCM and 5 ml of methanol together

20 with 5 ml of ethereal hydrochloric acid at room temperature
overnight, the reaction mixture was concentrated under
reduced pressure, and the residue was codistilled several
times with toluene/methanol and subsequently extracted by
stirring with ether. 210 mg.of Boc-(D)Chg-Pro-

25 NH-3-(2-MeO-6-Am)-pico-(BCl);. > were obtained as white
crystalline solid substance. Melting point 205-212°C
FAB-MS: (M+H)*= 417
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35. d). Boc-(lgjoa?d-w&q\ll-l- 3-(2-MeO -pico: Prepared as for

Boc- (D) Chg- Pro- NH 3-(2-Me)-pi co (see Exanple 227) Yie % 40 e)

Boc- (D) Chg- Pro- NH 3- (2- MeO- 1- ox0) - pi co:. 4.9 g of —
Boc- (D) Chg- Pro- NH-(2- MeO) -pico (10.32 @) were di sso”’ﬁ"l' of -
DCM 3.6 g of neta-chl oroperbenzoic 45 acid (20.64 m’ g@ w and
‘the mi xture wasciaimsed at roomtenperature for several *days y onmlys i al
conversion according to TLC). The solution was subsequently diluted with
0050/ 44966 125 i i.ym sul fate and saturated w th gaseous
ammoni a, the%ﬁr Eg\%f’gé ‘g’gdw%\sée%lh%l%ff and the filtrate was concentrated
under reduced pressure. The product m xture was taken up in ether and
extracted with 1 M potassiym 5 bi sul fate solution (pH 2), and the
aqueous phase was nade al Sél i fe wi.th potassium carbonate, extracted by
shaki ng several tines wt dried over magnesi um.st¥fate and
concentrated @ntePTeeRced pr &ssut@aln—a Poraf¥Blevap@rator. 1.6%g of [err]
were 10 0 obtained as a solild foam It was possi bl e\tﬁmﬁecover 3.1°g of
precur sor ]fromthe acidic eth® extract and use it again in the N-oxide
preparation. A total of 4.2 g of product were obtained by repetition
several tines. 19nf)thggalte) therembh withaphysiglogécally Jiaderazed arisis

Boc- ( D) Chg- Pr o- Nien8- thke Mi@reoikdmexsc ¢hegedt, mmwhickrthe sulstoteens haveh
16 m of trimethghei Eyllcsing fiéaningd: of 1, 2-di chl orethane and 10 m of

di met hyl caygoagpyl chl ori de,

. ' | ' N
NH NH Z N
I 4 . 4 ’
co— co— co— -

20
SOl S
NH NH
. 4 ’
25 '
~—CH2~-CHNH;~CO~
) ' (xl = H, Cj_4-alkyl,
' | _ | phenyl-C;_sg-alkylene,
co— x1 Ci.s~acyl, C;_g-alkoxy-
30 . - carbonyl),
] — CH,CHNH,—CO— ,\ , — CH2-CHNH,—CO—
N _ :
. r r
35 lx:l.
‘ I — CHNH»,—CO~ | | — CHNH--CO—
~ ~
40 ’ ’

x1

a5 | || CHNH2-CO- , | M= cH.-cENE,~co-
D - o ~ ' o,



et

/26- i rrrredpgﬁgllﬂ“lﬁégt ed to [err] and stirred at thi s Tenpér at‘u”rTf‘Gr—IO

S m=n. After concentration under reduced pressure t he pr
separated (2 main conmponents, TLC. Rf= 0.46 and O. 26, Ml mlﬂﬁmm
95/5) by col unm chromat ogr aphy on sili d28ye| (el uent:
i ncreasing 25 to 1.5 % MeOH). The first main fraction contains 1.17 g

‘of Boc- ( D) ChgRPr-ex—NHe,-CRNAR@E- CN) - pi cO. 5o=g)— CHSHNED-+QH- of

Boc- (D) Chg-Pr NI—I-N’S (2-MeO 6-Ham) - pi co: 1. INg-wEx!

Boc- ( D) Chg- Pro- 3-(2-MeO-6-CN)-pico (2.34 niol ) were stirred together
wth 0.41D%Mof hydr oxyl ammoni um chloride and 2 m of DIPEA (11.7 mmol) in
10 M of at 835 roomtenperature for 4 h and subsequently
concentrated under reduced pressure in a rotary evaporator, the residue was
taken up in ethyl _acet aléh and extract ed several tinmes with dilute

hydrochloric a (P72 énd the o d.gve, nesi um
sul fate and coﬁ lgﬂ Hgi /4, \_gvagrdar S CB Jr )
tur

ed under red e otary

. evaporator.. The r uI t i nep product g g )a?:gérp nerft s,nuﬁc Rf = 0. 54 and
0.42, el ue]rﬂ DCM MeOH= 9/ 1) was sepa?’a‘te y' col umm chronmat ography on

silica gel (eluent: DCMw th 0.5 increasing to 1.5 % MeOH). The first main

fraction contained 300 ng of Boc-(D)Chg-Pro- 45

NH 3- (2- MO 6- Ha co 0050/ 44966 126 5 [err] h)
" Boc- (D) Chg-Pro-N O 6- 300 of
Boc- ( D) ChggdPr o- N Rﬁg ﬁghffrﬁ%co (0. SWQX I) were ‘hydrogen%rf ed in 10

m of ethanol and of acetic acid 10 - on Pd/C (10 %9 at [err] for 4
h. Renoval of the catal yst by _ _

] —(CHz )p~CHNH2=-CO-
20 E(-/l
' CHNH,—CO-~ , . . NE; :
= T
3 Co_ 14

X
(x3 = H,Cy_4-alkyl, F, Cl, OH, OCH3),

CH; ) p~CHNH,~CO-

. CH,~CHNE2-CO-,
4
~

x3

35 X5 x4 . ' ) :
9 (x4 = H' F' Cl’ CF3’ Br' 01_4-alle,
X6 — CHX®~-CO- phenyl, benzyl, OH, C;.4-alkoxy,
" phenyloxy, phenyl-C;_s-alkoxy, NO2,
x-, xa -COOH, -COOC1-4-alky1;
. X5 = H, F, C1l, Br, Ci4-alkyl, phenyl,
40 ‘benzyl, OH, Cj;.s-alkoxy, phenyloxy,
phenyl-C;.4~-alkoxy, -COOH,
~C00C;_4-alkyl,
XG H' F' 01, Br, C1_4-—alle, OH'
Ci-4-alkoxy,
' X7 = H, F, Cl,
: X8 = H, F, Cl
45 r Yy ’
- X® = NH;, OH),



//I tration af9394#4285 ation of the reaction solution under reduced

pressure resulted in 260 ng of Boc-(D)Chg-Pro- NH3-(2-M
.product which was used w thout further g rification inth m Il“ll

reaction. 15 i) H (D) Chg-Pro-NH 3-(2- 6- An) - pi co: 260
Boc-.( D) Chg- Pr o- NE- 3- (2- MeO- 6- An) - pi co crude prod b were stlrred |n 5 m of
DCM and 5 m of mst hafol together 20 with 5 M{_of ¢ hereal hydr ochl ori c

E¥Btit r at ed

acid at room tenpi Lu_[@HQ_ gBlagl . the reaction ml

under reduced Xy @ e, the residue was codi sl Hed everal times with
t ol uene/ net hanol Zwrd subsequently gxtracted by spiarring with ether. 210 ny
of Boc-(D)(§1g Pxd- 2%8 [err] were obtained as white crystalline solid
substance. Melting point [err] [err] 30 35 40 45 0050/ 44966 127 W

| .
?o?lmrjr} a [err] ‘XhU T Be Sweralbybe O OFFH phif’gllr ol'oéf call'fy ér a?éd‘gé%)ds

and the stereoi soners thereof, in which the substituents have the follow ng
meani ngs: E&_A; [err]

CHNH,-CO— ' CH,~-CHNH2~-CO—
x10 . X110 x10
— CH,-CHNH~-CO-
4 14 ’
X1l X1l x11
15
x4 . I - X4
20 @\ @ -
~— NH2
CH-CHNH,-CO- , c ~ ,
5 Y
X - . X
25 '
X4<\:>\ x4<\:>\-
, ) /NH;
30 CH-CHNH,-CO- , C\ ’
184 D
X X
NH,
35 I
X12.C0~(CH;)~-CH-CO- [c =1, 2; X12 = OH, C;_4~alkoxy,

phenyl-Cj;_g-alkoxy, NHz,
NE-C;.4~alkyl, -NX13%14,. (X13 =
o _ Cj_g-alkyl, X4 = C;_g4-alkyl or X3 +
40 X4 = -(CHz)a~
. (d = 3,4,5,6,7)1,

45 -
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oo o T8 P, A

X13 — SOy— CHz — CH; — CHNH;— CO—

?

H,N-CH,-CO-, H,N-CHX13-CO-

- where in all the abovementioned A radicals the a-NH or
a-NH, group can be mono- or disubstituted by C;-;»-alkyl,
. phenyl-C;_s-alkylene, X120C-C;_g-alkylene, X120C-C;_g-alkyl-
-10 ' carbonyl, -a- or P-naphthyl-C;_s-alkylene, Cj.i2-alkyl-
carbonyl, phenyl-c1_4-a1ky1carbony1, Ci-7-alkoxycarbonyl, .
phenyl-C;.s-alkoxycarbonyl, -a- or f-naphthyl-C;_s-alkyl-
carbonyl-, C;_g-alkylaminocarbonyl or phenyl-C;_s-alkyl-

aminocarbonyl -
15 '
also A: X1-NH-CHz~CH-CO-, X1~-NH-CH3-CHz-CH2~CO-'
20 X15-(CH,)¢-SO02- (£ = 0,1,2,3,4, X!5 = a phenyl or a- or
f-naphthyl radical wh:.ch is unsubstituted or substituted by
1-3 CH3; and/or CH30 groups, or one of the radicals
25 H3C-N-CH3
99) D
AN ,
30
sel WCQ
H
35 also a:
x16
Cj-4-alkoxy, :
x1 X17 = H, OH, Cj.g-alkyl, Cj_4-alkoxy,
- 40 ' g = 102131415:'617"8)

X16 X16.
_ | " xX16
co- | . ' (CHz) g-CO- ,
a5 X! x17 -

(CHz)g-CO- - X1



15 and the s20P9/#4A388¢ with physiologically tolerated acids and the
_.stereoi soners thereof, in which the substituents have the neani ngs stated

et 1 preparat o, The com 20" pounds 3% sul canie-for contTAN NG IATANN N
* Cc *

. dl_.seases.. 25 é%l(g
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-0-C0-C;.¢4-alkylene-CO- (X18 = H, C;_4-alkyl),

Cj-12-alkyl-CO-, Ci.10-alkyl-NH-CO-, phenyl-C;_g~alkylene-NH-CO-,

a- or P-naphthyl-CO- or Cj3.7-cycloalkyl-CO-,

B:

(CH2)n (h = 2,3 or 4, a CH; group can
be replaced by a CHOH, NX1, sO
——N—CH — group or an O or S atom)

x18 x19

| | | / x18
7 r ——N_—CH— '

(X18 = H or Cj_g-alkyl, _
X9 = H, C;_¢-alkyl, phenyl, benzyl, cyclohexyl or
cyclohexylmethyl) '

Rl:

R2:

R3:

H or Cj_4-alkyl
H or Cj-4-alkyl

H, Ci-g-alkyl, phenyl, phenyl-C;_g-alkylene, CH,O0H,
-CO-%20, -CO-CO-X20, (X20 = H, C;-4-alkoxy, Ci-4-alkyl,
phenyl, phenyl-C;_sg-alkylene, phenyl-C;_s-alkoxy, CFj,
C,F5, an N-terminally linked natural amino acid, CH3OH,
-CHy-0-C3_4~-alkyl, -NH-(Cj.g-alkylene)-phenyl or
NH-C;.g-alkyl),

0, 1, 2 or 3

phenylene on which (CHz)y and (NH), are linked in the
para or meta position to one another and which can be
substituted in the ortho position to (CH2)y, by F, Cl, Br,
HO-CH,-, OH, NH,;, NOa, C;_s-alkoxy, Cij_g-alkyl, COX21

(%21 = H, Cj_4-alkyl, Cj_s-alkoxy, OH, NH;, NH-C;.4-alkyl)
-0-(CH3);.3-CO-X21 or -(CHj);.3-CO-X21,

pyridinylene, pyrimidinylene, pyrazinylene or pyridaziny-
lene, on which (CH;)y and (NH), are linked in the para or
meta position to one another and which can be substituted
in the ortho position to (CHz)y by F, Cl, Br, HO-CH—,

OH, NH;, NO;, C;—4-alkoxy, Ci-g—-alkyl or COX21(X2l=H, Cj4-
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132 AR DR
alkyl, Cj-s—~alkoxy, OH, NH;, NH-C;_4-al-
kyl)=-0-(CHz)1-3-CO-X21 or —(CHz);-3-CO-X2t,
1,4- or 1,3-cyclohexylene, in which one CH, group in the
ortho position to (CHz)y can be replaced by NH, O, S or
8o, or
piperidinylene which is connected in the 3 or 4 position
to the nitrogen to (CHz)p, and in which the nit;ogen'atom
itself carries the C(=NH)NHR% group,

n: Oor1l

R4: H, =-CO-Cj_zo-alkyl, -CO-0-Cj_zo-alkyl, OH or NH;.

A compound of the formula I as claimed in claim 1 for use for
controlling diseases.

A compound of the formula II

P _
RS—N  (CHaz)p

R2
6© N—C— p—R 11,
b L

in which Rl, R2, R® and D have the meanings stated for formula
I, and

R5: is H, Cj;-4-alkoxy-CO- or phenyl-C;_z~alkoxy-CO-,

R6: is cyano, amidino or guanidino in the m or p position to
C(R2, R?®) and

p: is 1,2 or 3.
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Novel thrombin inhibitors, the preparation and use thereof
Abstract

Compounds of the formula

Rl R2
) o i I : _4;NH
A— B— CO— N— C— (CH3)p— D— (NH)p—¢C I,
- \ 4
g3 | . NHR

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

‘meanings stated in the description, are described.

Also disclosed are intermediates for their preparation. The com-
pounds are suitable for controlling diseases.



