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Substituted

WO EO780%0 azi no 1, 2. a] pyri mi di ne- 4, 7- di one PCT/EP2004/000769
derivatives, nethod for the production and use

t hereof as nedicanents The invention therefore rel ates

to c?nplounds of the formula l, R4 o=s=0 1 /N /R

(eéﬁ% F;1 0 The invention relates to substituted

- hexahydropyrazi no[ 1, 2- a] pyri m di ne- 4, 7- di one

derivatives and to the physi ol ogi cal I y tolerated salts
Sabﬂlltlpih@ éc}@hm@pmw;wﬁ‘luﬁtemnmxneﬂéfrdam darystivésemetiiod for the
m% The venbbeon was sed an the object of providing
pco%pc’)un%]1 ﬁeoéra?ﬂjﬁ lé:ﬁ%lﬁ’f‘ Sa wei ght  reduction in

mammal s and which are suitable for the prevention and
~treatnment of obesity. 151 20 in which the neanings - -

Tae énvanBorzlaiesip splsdiuiehbexahyiroporzinglil 2otlppywidiee-f/rjone
dern(z)aﬁlgeso d]\tIS ?l?jphr}(gl g)oggga&lyttﬁlgg%edisinse %ﬁl&%}é%tfs 1caglgfrﬁ1ncr%1onal

"derivatives thereof.

The invention was based on the object of providing compounds which bring about a weight

reduction in mammals and which are suitable for the prevention and treatment of obesity.
The invention therefore relates to compounds of the formula I,

R4

R3 R5

in which the meanings are

A 3-12 membered mono-, bi- or spirobicyclic ring which may comprise one or
more heteroatoms from the group of N, O and S and the 3-12 membered ring
~may have further substituents such as F, Cl, Br, NO,, CF;, OCF;, CN,
(C1-Ce)-alkyl, aryl, CON(R11)(R12), N(R13){(R14), OH, O-(C,-Cq¢)-alkyl,
S-(C1-Ce)-alkyl, N(R15)CO(C,-Cg)-alkyl or COO-(C;-Cs)-alkyl;

R11,R12, R13, R14, R15 independently of one another H, (C;-C¢)-alkyl, heterocycle;



may have further substituents such as F, C, Br, N2,
- CF3, OCF3, CN, (d-C6)-alkyl, aryl, CON(R11)(R12),
N(R13) (R14), OH, O (Cl-C6)-alkyl, S-(Cl-0C6)-alkyl,
N( R15) CQ( C1- C6) - al kyl or COO (Cl-C6)-al kyl; 25 R11,
R12, R13, R14 R15 i ndependently of one another H,
(Cl C6) - %; heterocycle; 0,1; 0,1,2,3,4,5,6; RI
BR8, (Cl1- 2 al kyl ene- R8, (C2-C6)-al kenyl ene- R9,
(S02)-R8, (S02)-(C1-C6)- al kyl ene-R8,
(S02) - (C2-C6) - al kenyl ene-R9, (C=0-R8, (C=0-(C1-Cs)-
mal kyl ene-R§, 2,(340.Ns+ R8, (C=0) - (C2- C6) - al kenyl ene- R9,
(C=O-NH (O - ©C6)-al kyl ene-R8,

: (C=0 - NH (C2-C6) - al kenyl ene-R9, COO-R8, COO (Cl-

5 R3I6)-al kylms CB&) Q@Bﬁ@ﬁSQ@;@?}%ﬁ&M&I@H@R@(S\%) RS, (soz) (Ci-Co)-

eter ocyc e

~—alkkynyl-ene @3 .
- al SW eng ”é‘ﬂd%ﬁ&@%)e(cat@g keaylene-BY, €= GQsRSFQg? 0) ((31 Co)-
' ICES o Z P y |e [ﬁqﬂ&% %’g@e pgﬁ%tlggég@)égz-g@%%lkerﬁﬂeneﬂ%wc—o)_m_(C -

( C3- C8) - ayglatiafdagl RS, WR®- N'Hf{CE-IOa}}ﬁlk@ﬂiylénenE9 S@@Dem& COO0-(C;-
may be substltuted up. to 3 tines

OH,
OF3,  NOp, Comlktame 8, 6QAC e+ akmlene(@a@mleapm (C1-Ca-

10 ?le_% ( g?_\l( %@ ﬁ&%&%ycl%& ﬁﬁ%ﬂéﬂen%%@o@?naly%st%fl by F;

CN, OCF3, O (C1- 06) al kyl, O (Cl-4)-al koxy- (C1-

R8, RO independently of one another H, F, C1, Br, 1, OH, CF;, aryl, heterocycle,
| (Cs-Cg)-cycloalkyl, where the rings or ring systems may be substituted up to
15 . -3 times by F, CL, By, 1, OH, CF3, NO,, CN, OCF3, O-(C,-Ce)-alkyl, (C;-Cs)-
| alkyl, NH,, CON(R11)(R12), N(R13)(R14), SO,-CHs, COOH, COO-(C,-
Ce)-alkyl, CONHy;

20 R2 H, F, Cl, Br, I, OH, CFs, CN, OCF3;, O-(C;-Cg)-alkyl, O-(C;~Cy)-alkoxy~(C,-
Ca)-alkyl, S-(C;-Cg)-alkyl, (C;-Cg)-alkyl, (C;-Ce)-alkenyl, (C3.Cs)-
cycloalkyl, O-(C;-Cg)-cycloalkyl, (C5-Cg)-cycloalkenyl, O-(C3-Cg)-
cycloalkenyl, (C,-Cg)-alkynyl, aryl, O-aryl, (C;-Cs)-alkylene-aryl, O-(C;-
Cg)-alkylene-aryl, S-aryl, CON(R11)(R12), N(R13}(R14), (C 1.—C6)—

_ .2_5 alkyl-N(R13)(R14), COOH, COO-(C;-C¢)-alkyl, COO-(C;-C¢)-alkenyl, CO-

N((C,-Cg)-alkyl),, heterocycle, where the heterocycle may not be bonded via

a nitrogen atom;

30 R3,R4,R5 independently of one another H, F, Cl, Br, I, OH, CF;, NO;, CN, OCF;, O-
(C1-Co)-alkyl, O-(C;-Cy)-alkoxy-(Cy-Ca)-alkyl, S-(C;-Ce)-alkyl, (C1-Ce)-
“alkyl, (C,-Cg)-alkenyl, (Cs-Cg)-cycloalkyl, O-(C3-Cs)-cycloalkyl, (Cs-Cg)-
cycloalkenyl, O-(Cs-Cs)-cycloalkenyl, (C,-Cg)-alkynyl, aryl, O-aryl (C,-Cg)-
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- heterocycle, wher e

4) -al kyl, S-(Cl1-C6)-al kyl, (C1-C6)-alkyl,

(C2-C6) - al kenyl, (C3_CB)- cycl oal kyl ,

O (C3-C8)-cycl oal kyl, (C3-Cg)3eycl oal kenyl, O (C3-C8)-
cycl oal kenyl, (C2- 06) al kynyl, aryl, Oaryl,

(C1- C8) al kyI ene-aryl, O (Cl- C8)-al kyl ene-aryl,

o SR e PRI S SR ot S0 o,

OO0 ( C2- GBhoa, lciml(?h @%aﬂ&l ( Eb-KRLC; &t kuliyBy:

eterocycle may not be bonded
via a nltrogen atom i ndependently of one anot her

‘{Ga 06) - ﬁ<§r chgr gﬁ%&?%@@ﬁ (Grp-alkyl, O- ((51 C)-

S- (Cl1- C6) ambkyAC,- Cglam:ﬁ S- (%Qj—alkf'lc?cl(@? ae}kshe@&cs) -alkenyl, (Cs-

(€C3-Cg)-cycloal k -cycl-oal
cycl oal keﬁy)-CYC@ l(xér éfs-ﬁy)ctﬁéﬂﬂﬂéﬂwc,z ({sﬁzyﬁﬁakﬁl%ﬁr@s -Cg)-

aryl, Oar

010 - oy AR HE G S PR AR e iems gy QG £o-atkene-
S02- CH3, a@mzbryﬁm(tcmamkml swL-,cm, COOH, COO(C,-Cg)-alkyl, CO-
CO N((C1-C8)- aIkyI)2 510 H F, d, B, I, OH

CF3, N2, -erriyle (c1- 06) alkyl, O (Cl-ca)-
aIkoxy-(Cl-C4)-aIkyI S- (C1- C6) - aIkyI, (C1-C6) - al kyl ,
(C2-C6) - al kenyl , (C3- Cg) - cycl oal kyl

afill (HephEBiplogyallp adlkpted sfiBSthegpf.cycl oal kenyl , O (C3- C8) -
cycl oal kenyl, (C2-C6)-al kynyl, (Co-Cqg)-alkyl ene-aryl,

O (Co-Cg) - al kyl ene- aryl, S-aryl, N((C1l-C6)-alkyl)?2,

PR 10 SR SR BT P e e

t her eof .
A 3-12 membered mono-, bi- or spirobicyclic ring which may comprise one or

more heteroatoms from the group of N, O and S and the 3-12 membered ring
may have further substituents such as F, Cl, Br, NO,, CFs, OCF,, CN,
(C1-Ce)-alkyl, aryl, CON(R11)(R12), N(R13)(R14), OH, O-(C,-Ce)-alkyl,
S-(C1-Cg)-alkyl, N(R15)CO(C;-Cg)-alkyl or COO-(C;-Cq)-alkyl;

RI11, R12, R13, R14, R15 independently of one another H, (C;-Cg)-alkyl, heterocyele;

| m 1;
n 0,1;
Ri RS, (C,-Ce)-alkylene-R8, (C,-Cg)-alkenylene-R9, (SO,)-R8, (SO,)-(C,-Cs)-

alkylene-R8, (80,)~(C;-C¢)-alkenylene-R9, (C=0)-R8, (C=0)-(C,-Cs)-
alkylene-R8, (C=0)NH-RS, (C=0)-(C;-Cs)-alkenylene-R9, (C=0)-NH-(C,-
Ce)-alkylene-R8, (C=0)-NH-(C,-C¢)-alkenylene-R9, COO-R8, COO-(C;-
Ce)-alkylene-R8, COO-(C,-Cs)-alkenylene-R9, alkynylene-R9, (C,-Cs-

~ alkyl)-heterocycle;



10

15

20

25

30

~(C=Q -(Cl-

~ Preference is given to conmpounds of the formula | in

whi ch the nmeanings are 15 A 3-12 nenbered nono-, bi-
or spirobicyclic ring which rhy conprise one or nore
het eroatons fromthe group of N, 0 and S and the 3-12
menbered ring may have further substituents such as

| %@ﬁ?m 1) (%%en&‘f{ﬁ&fg)o(lﬁﬁ%th% 1; gli g)f(@lﬂf ﬁF@,ﬁ%f’lYLéterocycle,

CSZEI() Cl1- Clos) ('G@ld‘gF (l;lbl{lﬁéﬁ)\ﬁg"&% gﬁ)gSRIQ% Hﬂésﬂfemlr\s)l r%ay be substituted up to

i nde pe nd ehtlnlys bY F ofple Baunlo % (CHi, NOEIlCT@G))GE KHG1-Co)-alkyl, (Ci-Cq)-

| ?25%8?241\%@,16%@%6%@91@@@%&%@; B8 coo-c.

ORI al kyl e@‘%6 (C2- C6) - al kenyl ene- R9 (C—O) R8
) - aI kyI ene R8, {C=0 NH RS,

(C=0 - (C2-CB) - al kenyl ene-R9, (C=0) -NH (Cl-

Co6) - al kyl ene-R8, (C=0 - NH (C2-C6) - al kenyl ene- R9,

COO- R8, COO (Cl- C6)-al kyl ene-R8,

RQOO- ( C2- G8)F,al1kBnY] GHECRY.CNal Py l0o(5:- (Egﬂﬂan& 10 %1-04) alkoxy-(C;-

al kyl) - heteroc:){cl e;. 45 10 15 20 R8, pendent | 3/

of one arfottideLis-(Ga-Coralkydy (Ci1Co)aikyl, Gﬁ%cshiﬂiiﬁnyl (C3.Cs

het er ocyc ) ~GY, I

ri ng systé Ioa]%\é'g%%g@s Scﬂcﬁxﬁpcg% (Cb@tgf(r:ﬁ:lgaﬂeeng) 'ﬂﬁ&: ég)
cycloaIkenyl (C-Ce)-alkynyl, aryl, O-aryl, (C;-Cyg)-alkylene-aryl, O-(C;-
Cs)-alkylene-aryl, S-aryl, CON(R11)(R12), N(R13)(R14), (C;-Cs)-
alkyl-N(R13)(R14), COOH, COO-(C;-C¢)-alkyl, COO-(C,-C¢)-alkenyl, CO-
N((C1-Ce)-alkyl), heterocycle, where the heterocycle may not be bonded via

a nitrogen atom;

R3,R4,R5 independently of one another H, F, Cl, Br, I, OH, CF;, NO,, CN, OCF;, O-
(C1-Cg)-alkyl, O~(C,-Cy)-alkoxy-(C1-Cs)-alkyl, S-(C;-Cg)-alkyl, (C1-Ce)-
alkyl, (C,-Ce)-alkenyl, (Cs-Cg)-cycloalkyl, O-(Cs-Cg)-cycloalkyl, (C3-Cg)-
cycloalkenyl, O-(C;3-Cs)-cycloalkenyl, (C2-Ce)-alkynyl, aryl, O-aryl (Cg-Cg)-
alkylene-aryl, O-(Co-Cs)-alkylene-aryl, S-aryl, N((C,~Cg)-alkyl),, SO,-CHs,

- COOH, CO0O-(C;-Cg)-alkyl, CO-N((C,-Cg)-alkyl)s;

R6 H, F, Cl, Br, I, OH, CF;, NO,, CN, OCF;, O-(C;-Cg)-alkyl, O-(C;-C,)-
alkoxy-(C;-Cy)-alkyl, S-(C;-Cq)-alkyl, (C;-Cg)-alkyl, (C-Cg)-alkenyl, (Cs-
Cs)-cycloalkyl, O-(C;-Cs)-cycloalkyl, (C;-Cs)-cycloalkenyl, O-(C3-Cg)-
cycloalkenyl, (C2-Ce)-alkynyl, aryl, O-aryl, (C,-Cg)-alkylene-aryl, O-(C;-
Cg)-alkylene-aryl, S-aryl, N{(C;-C¢)-alkyl),, SO,-CHs, COOH, COO-(C;-
Ce)-alkyl, CO-N((C;-Cs)-alkyl)y;

and the physiologically tolerated salts thereof.
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3 times by F, G, Br, |, OH CF3, N2, CN, OCF3,

O (Cl-C8)-al kyl, (Cl-CB)- alkyl, NH2, CON(RL1)(R12),
N(RL3) (R14), S02-CH3, COOH, 800 (Cl- ©B)-al kyl, CONH2:
H F, O, Br, |, OH CF3, CN, OCF3, O (Cl-Cs)-alkyl,
O (Cl- C4) - al koxy- (Cl C4)-al kyl, S-(Cl1-C8)-al kyl,

PSR i E ATy P, cop k?%%ofey%%ﬁeﬁw ey %%eeeylgs are

cycl oal kenyl (C2- C6) - al kynyl, aryl, Oaryl

A(S C;r ;373) %’%}%&1}@ 1%%—}1 m% ég%it)? %ﬁj lﬁl'tégi@f%%ﬁ@”bﬂoz, CFs, OCFs,

al kyl - N( RIQ)(CRL%)-alkgary], COMR ORB); W(RAA)(R 14), OH, O-(C1-Ce)-

ot et ooy A S OB TLIIED I Ak G0 il

via--a nitrogen-atom R3, R4, R5 independently of one-

. 0
RILIBER I Rt K ipepepdgneffdr ol Aoty i fn
S-(C1- C6) - aI kyl, (Cl-C6)- al kyI, (C2-C6) - al kenyl
(C3-Cg) - cycl oal kyI O (C3-C8) -cycl oal kyl, (C3-C8) -
Teycl oal kényl O(C3 C8) - cycl oal kenyl , (C2-C6)-al kynyl
aryl, Oaryl (Co-C8)- alkylene-aryl,
O(Co Cg) - al kyl ene-aryl, S-aryl, N((Cl 06) - al kyl ) 2,
R$02- CH3, (CEOHlkgeng- Rﬁl@e@e)aﬂkeylmene RY;
CO N((C1l-CB)-alkyl)2; 25 R H F, d, Br I, OH CF3,
NO2, CN, OCF3, 0-(Cl-C6)-alkyl, O (C1- C4)
al koxy- (Cl-4) - al kyl, S-(C1- CG) al kyl, (Cl-Co)-al kyl,
Ré}cz C6) - al kenyl, (C3- C8)-cycl oal kyl

RE3- Ca)ndspendsatly pf ong @@11@}1, (Fy@l &1l k€M CFOayChees)cycle, (Cs-

((:%il ggl) kgriy}méé‘l g%g v%heredlfl% {%‘gs X%?Yﬁt}frgﬂéayalg%wbstlmted up to 3

Saryl, Nede€by®OIi GHth'OH,. C@PN@"@N 608, 0BRSS (C1-Cg)-
06) - al kyl . CON{ (Q1- 13'
alkyl, NH, ON(RII)(RIZY (R13)(R14), SO,-CHs, COOH, COO- (Cl-

Cg)-alkyl, CONHy;

R2 H, F, Cl, Br, I, OH, CF3, CN, OCF3, O-(C;-Cg)-alkyl, (C,-Ce)-alkyl, COO-
(C3-Ce)-alkenyl, N(R13)(R14), (C;-Cg)-alkyl-N(R13)(R14);

R3 - H;

- R4,R5 independently of one another H, F, Cl, Br, OH, CF3, OCF3, O-(C;-C¢)-alkyl,

(Ci-Ce)-alkyl;

R6 H;

and the physiologically tolerated salts thereof.
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and the physiologically tolerated salts thereof. 5
Particular preference is given to conpounds of the
formula | in which the nmeanin@gs are aryl, where the
aryl ring may be substituted by F, d, Br, NO2, CF3,
OCF3, 5CN, (C1-0Cp)-al kyI aryl, CON(R11) (R12),

I Cl- C6) - al k .
R s P b s by R g v
Rl3, R14, R15 independently of one another H, '

(Cl CB) - aI kyl; nml; 10 R1(Cl-C6)-al kyl ene-R8,
(C2-C6) - al kenyl ene-R9; R8, R9i ndependently of one

fanot her HyryEwhéle, thBaryl ting Gty bek8bstiautyd by FeCh Bre)Ob,&CF,, OCF;,

S v SRRy RGBS T S

- ﬁfé CN%( Ri@% %%g%'ﬁ) %&igﬂ‘fg?? (&é'cé) !;C%r&f@oo% Jofd-atiy;

COO (C1- C6)-al kyl, CONH2; H, F a, Br, I, OH CF3,
Ra, R(I;EGB Ql@(]’:‘.lﬁ])ieladnkimhﬂy ((f@he@ﬁéythaﬂ HydCl—@Wlkyl

R3( C2-C6) - al kenyl, N(R13) (R14),

(C1-Co6) - al kyl - N( R13)(R14) H, 25 R4, R5i ndependently
of one anpther H F, O, Br, OH CF3, OCF3,

O (C1-Cg)-’al kyl, R6(Cl-Cg)-al kyl; H 30

n 0, I;

R1 - (C1-Cs)-alkyl, (C;-Ce)-alkenyl;

R2 H, OH, (C;-Cs)-alkyl, COO-(C,-Cg)-alkenyl, (C;-Ce)-alkyl-N(R13)(R14);
R3 H;

R4 E, Cl, Br, OH, CF1, OCF;, O-(C;-Ce)-alkyl, (C;-Cg)-alkyl;

RS H, F, Cl, Br, OH, CF3;, OCF3, O-(C-Cg)-alkyl, (C;-C¢)-alkyl;

R6 H;

and the physiologically tolerated salts thereof.

If radicals or substituents can occur more than once in the compounds of the formula I,

~ such as, for example, CON(R11)(R12), they may all independently of one another have the

stated meanings and be identical or different.

‘The invention relates to compounds of the formula I in the form of their racemates,

enantiomer-enriched mixtures and pure enantiomers, and to their diastereomers and

. mixtures thereof.
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and the physiologically tolerated salts thereof. 6
Very particular preference is given to conpounds of
the formula | in which the nednings are A aryl, where
the aryl ring may be substituted by F, C, Br, N2,
CF3, OCF3, CN, (C-C6)-alkyl, aryl, CON(Rl 1)(R12)
N(R13) (R14), OH, 0-(Cl-0C8)- aIkyI, S—(Cl Co) - al kyl ,
N(R15) CQ(Cl - C6) -al kyl or COO(C;-C6)-alkyl; R 1, R12
h
ﬁ%%ik(%ﬂ( Eﬂéld di%gﬂ?i;}h@%?ﬁs it tl?écslufBE‘t?tué‘A?QS!& gé)kblzl{g R4, RS, R6,RS,
ROCR106R1 thdén‘;iUH RI45RRS ny HeHitheCGHragit-chbikybranched or optionally

helpgeRgfed Thbplkybaatcals it Gestbriienty . ?&%d&w &8, £8, o,

| K@ R@)Rﬂ MB;RI-RERI@II&))I aIQ by 5}0110(}' CF3, OCF3,

0-(Cl-06) - al - R6 H- 25 and the
phyS| ol ogi cal I y toI er at ed sal ts thereof. If radicals

substituents c cur e than once in the
1318 i a{l%%pﬁ%'lyﬁ%ﬁ Pﬂm?i?&‘ﬁ‘ as, for exanple,
CC]\I(Rl 1)(R12), they may all independently of one

anot her have the 30 stated neanings and be identical
Hsterge ycleprdipterociqlc ras\cahmieans g ms@gxswﬂueh; #parti figs estbon, also

cMﬁSrlgeoﬁé&pogtolns sttt zﬂ?f %gcarrr}xS{e ﬁ?r gen, 0§§gen or%ﬁl’fur. Ring systems in

which the heterocycle or the heterocyclic radical is fused to benzene nuclei are also

mcluded in this defimtion.

Suitable “heterocyclic rings” and “heterocyclic radicals” are acridinyl, azocinyl,

. benzimidazolyl, benzofuryl, benzothienyl, benzothiophenyl, benzoxazolyl, benzothiazolyl,

~ benzotriazolyl, benzotetrazolyl, benzisoxazolyl, benzisothiazolyl, benzimidazalinyl,

carbazolyl, 4aH-carbazolyl, carbolinyl, quinazolinyl, quinolinyl, 4H-quinolizinyl,
quinoxalinyl, quinuciidinyl, chromanyl, chromenyl, ¢cinnolinyl, decahydroquinolinyl,
2H,6H-1,5,2-dithiazinyl, dihydrofuro[2,3-b]tetrahydrofuran, furyl, furazanyl,

imidazolidinyl, imidazolinyl, imidazolyl, I H-indazolyl, indolinyl, indolizinyl, indolyl,

3H-indolyl, isobenzofuranyl, isochromanyl, isoindazolyl, isoindolinyl, isoindolyl,

1soquinolinyl (benzimidazolyl), isothiazolyl, isoxazolyl, morpholinyl, naphthyridinyl,
octahydroisoquinolinyl, oxadiazolyl, 1,2,3-oxadiazolyl, 1,2,4-oxadiazolyl, 1,2,5-

oxadiazolyl, 1,3,4-oxadiazolyl, oxazolidinyl, oxazolyl, oxazolidinyl, pyrimidinyl,

phenanthridinyl, phenanthrolinyl, phenazinyl, phenothiazinyl, phenoxathiinyl,

phenoxazinyl, phthalazinyl, piperazinyl, piperidinyl, pteridinyl, purinyl, pyranyl, pyrazinyl,
pyrazolidinyl, pyrazolinyl, pyrazolyl, pyridazinyl, pyridooxazoles, pyridoimidazoles,
pyridothiazoles, pyridinyl, pyridyl, pyrimidinyl, pyrrolidinyl, pyrrolinyl, 2H-pyrrolyl,
pyrrolyl, tetrahydrofuranyl, tetrahydroisoquinolinyl, tetrahydroquinolinyl, 6H-1,2,5-
thiadazinyl, thiazolyl, 1,2,3-thiadiazolyl, 1,2,4-thiadiazolyl, 1,2,5-thiadiazolyl, 1,3,4-
thiadiazolyl, thienyl, triazolyl, tetrazolyl and xanthenyl.
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~heterocyc
. benzene nuclei are al so included inthis deflnltlon

enanti oner-enriched m xtures and pure enantioners, and
to their diastereoners and m xtures thereof 7 The

al kyl, al kenyl and al kynyl ra8lircals in the
substituents A, R, R2, R3, R4, R5, R6, R8, R9, Rl 0,
R 1, R12, R13, R4, RI 5 nmay be either

S B e AT B ] s RS EERRh Sl Py

s%dsﬁ%?{hf&ﬁz aR8a-1. RO Rll, RI2, R3, R14, R15 may
al so by cyclic. THe tern1"ary|" means a phenyl or
naphthyl group. Heterocycle or heterocyclic radica

ans st emrs whj rt .f.rom carbo | so,. 10
ARk s S S ey BB slos gt e oy e for
e@ﬁﬁg@nL@g.gubt@f4p§ha?13ystens in which the

{e or -the heterocyclic-radical is fused to

1391?0 1%% é.\%ig&) argrdeeng%ts; oc%ﬁﬁeseclégt%‘gg% cles wrh1gé%r§ %{rl%ogﬁigte Pne Or more

th@ﬁzofuryl, benzothlenyl benzothlopbenyl,
benzoxazol yl benzothiazolyl, benzotri azol yl,
benzotetrazolyl benzi soxazol yl , benzisothiazolyl

car fﬂ %a@%yﬁggtgfw&gﬁﬁdﬁ(ﬁ | nyel S%IB%E-E%{JI F]lg rmore 'ilmes by
stitdbioxahpagrich agjfonexlripds: rFylc,I Bl’ol @ImnNDa, h ONIEIO@H
C%ﬁ@ﬂéa%hg GBRERY &gﬁx&? Salt: cBRCL-Copalkylls, (Cy-Co)-alkyl,
(- ydiRbigt QL2.C- Rk A 65 Hnay azE‘“{é"+ e, ot REABNE or all

azol i |ny , I'm azol
hmogm(a)zoltlw alkylradicalayplay herrctnihf;ez{i hyyﬂuontna;jol yl,

PR sOr Nie SCRREE A -t BOASRET o Pl Sr661-fgratiot
s((ro;emg rlﬂﬂeﬂﬁ‘iz 1o Orcéf)ﬁﬁ@)@'%@tﬂh)h-ph&ﬁ?f@@ -3t,-C)- Al SOu-(CHa)-

inyl, na yri'dinyl oct alydr ol soqui nol’i
pbs«afél,u velrent fcan he Q—@aed(&ch Iﬁmuylyhdlcal rﬁaszlbe:subsmtmdluy:l tp twwe byF, Cl,

B Qe Er MR ER R g R o, R
C(NH)(NHz), NHz, NH-(C,-Ce)-alkyl, N((C1-Cé)-alkyl)2, NH(C,-Cy)-acyl, phenyl,
O-(CH;),-phenyl, where n can be 0-6, where the phenyl ring may be substituted one to 3
times by F, Cl, Br, I, OH, CF;, NO,, CN, OCF;, O-(C;-C¢)-alkyl, (C;-C¢)-alkyl, NH,,
NH(C,;-Cs)-alkyl, N((C;-Ce)-alkyl), SO,-CHs, COOH, COO-(C;-Cg)-alkyl, CONH,.

Pharmaceutically acceptable salts are particularly suitable for medical applications because
their solubility in water is higher than the initial or basic compounds. These salts must have
a pharmaceutically acceptable anion or cation. Suitable pharmaceutically acceptable acid
addition salts of the compounds according to the invention are salts of inorganic acids such
as hydrochloric acid, hydrobromic acid, phosphoric, metaphosphoric, nitric, sulfonic and
sulfuric acids, and organic acids such as, for example, acetic acid, benzenesulfonic,
benzoic, citric, ethanesulfonic, fumaric, gluconic, glycolic, isethionic, lactic, lactobionic,
maleic, malic, methanesulfonic, succinic, p-toluenesulfonic, tartaric and trifluoroacetic
acids. The chloride salt is particularly preferably used for medical purposes. Suitable -

pharmaceutically acceptable basic salts are ammonium salts, alkali metal salts (such as
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~4-pyridyl . -Thi enyl - st-ands

':phenanthridinyl,_phenanthrolinyl, phenazi nyl ,

phenot hi azi nyl, phenoxat hiinyl, phenoxazinyl,

pht hal azi nyl , piperazinyl, pt9eridinyl, pteridinyl,
purinyl, pyranyl, pyrazinyl, pyrazolidinyl,
pyrazolinyl, pyrazolyl, pyridazinyl, pyridooxazoles,

Sgﬁbpyrrolyl, 30 pyrrolyl, tetrahydrofuranyl,

ridoim dazol es yridot hi azol es ridinyl, i .
-sgmd pOWFIquH qfiltﬁvﬁ'l,d a::l)lgﬁ:l)lpg £3 rﬁ9t|a! sag% ,(:"ru(gpiamqa,gnesmm and calcium

- tetrahydroi soqui nolinyl, tetrahydroquinolinyl,

6H 1, 2,5- thiadazinyl, thiazolyl, 1,2, 3-thiadiazolyl,
2. 4-thiadiazol.yl. 1,2, 5-1hiadigzolyl, 1,3, 4-
el s R el prsciepieblp s e Eing i g scope of he
iAntibe By hsefifl ilﬁ}éﬁﬁ&ﬂétessfo@ﬁﬁégaﬁfg & deityide phﬁina%@lﬂica11¥ acceptable
. ds:bot-h for 2--and.3-thienyl. — -
st and/orderaisg dn ponthertipgutiz, foa axkn®plé i vitro, apdications! uded
are the correspondi ng N-oxi des of these conpounds,
that is to say, for exanple, I-oxy-2-, 3- or
Themyttd ‘GhlysioNgiQlll fiedctidesl deFieatier uyRtHYaR r&brstth 88 physiologically
het er ocycl es whi ch are benzo-fused one or nore 11 nes.

talgratudedepaataveqd\acdomponnd aecortingiot the srvgatiorncof thel farmiuds iy example
AR . i i bl
agg?:‘ﬁp g‘éﬁéh# lg %ngc’g‘rhnp%img‘:[‘“@{% t%’ Iﬁ%?a?’m%‘ % Iaé%&e%{a%{??eu %ﬁ,“maﬂ to

fER0irectBO0X indiréfi)yd b kppofdNdidhe OO0 or@a)aatiy/etabolite thereof.
OON[ (C1-C(, )al kyl ]2, (Cl-C8)-al kyl, (C2-C6)-al kenyl,

(C2-C6)-al kynyl, O (Cl-C6)-al kyl, where one, nore than

eSS eico THAEBEN e ki35 05 At ot ARG Tk incs

a8edihig €1 thetn veatiky. SucBPRMN(LS cafthy nadtdbyollip&d in vivo to a compound

EICHIWITTING (ORI G R LT
phenyl, where n can be 0-6, and the phenyl radical nay

be substituted up to twice by F, O, Br, OH, CF3,
Thegompndoar@rdite tChe@ayentibi yiay asGlex(6 i wdriopk polykdrphous forms,

for example as amorphous and crystalline polymorphous forms. All polymorphous forms
of the compounds according to the invention lie within the scope of the invention and are a

further aspect of the invention.

All references hereinafter to “compound(s) of formula (I)” refer to compound(s) of the
formula (T) as described above, and the salts, solvates and physiologically functional

derivatives thereof as described herein.

The amount of a compound of formula (I) which is necessary to achieve the desired
biological effect depends on a number of factors, for example the specific compound
chosen, the intended use, the mode of administration and the clinical condition of the
patient. In general, the daily dose is in the range from 0.3 mg to 100 mg (typically from

3 mg to 50 mg) per day and per kilogram of body weight, for example 3-10 mg/kg/day. An
intravenous dose may be, for example, in the range from 0.3 mg to 1.0 mg/kg, which can
most suitably be administered as infusion of from 10 ng to 100 ng per kilogram and per

minute. Suitable infusion solutions for these purposes may contain, for example, from
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C(NH) (NH2), NH2, NH (Cl1-C6)-al kyl, N((Cl-GC6)-al kyl)2
NH( C1- C7) - acyl, phenyl, 20 O (CH2)"-phenyl, where n
can be 0-6, where the phenyl-1ing nmay be substituted
one to 3 tinmes by F, d, Br, I, OH CF3, NO2, CN,
OCF3, O (C1-Co)-al kyl, (Cl Co) - aIkyI NHQ
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itseléthu fhepiars preferably el ﬁﬁnm:of aphamaneestirdl samposition with an

(0] rt n
a?éré%ﬁbumo%g%%éifﬂé gﬁﬂg l‘gll.lgt &;’('hc%umﬁﬁ% rzlﬁzae Qalﬂ ?n ﬁhg sense that it is
cp@phtiteel wathl tite pthef ﬁg&ﬂie)itsuﬁ'el@b cfdiﬁpdﬁﬁﬁin(hﬁﬂ 1Pt haseGous for the

Suita armaceuti cal | y accept abl e basic salts ar
PABTRSH Fblafﬁfg 5 E‘P garrigy 1y pe asplig %aa 19wd o5 btk agd l%afem%mmulated

fhttﬁéébrﬁ wl dss dxgge;q%cé'fﬁﬁéi ggﬁa@ep%% Iﬁzﬁl doditi? HER 0.05% to

as magne |um an Ium Sa

SpHermacight ofthé hqtmanmrechpmwﬁimha @hwnmdcmktmam actival substances may

the sco of the inven usef
i e areee o BH Ty LR PO GRS U PR The pharmaceutica
cORBSIBERUCEGAldgMo %&qﬁ%ﬁﬁh%m %@H&m@ém%nefcﬁfm&ﬁfowm
nont herapeutic, for exanple in vitro, dpplications.
piFrenaceutipal :ph@}@debgh@aaehgamumlsouﬁmmm ihe angrediénts st

erei ref rs to S ogi cal. | tol erated
g E\‘i& %?ccgptélgﬁ‘ﬁaﬁ}%s %Péjlé‘%fqﬂﬁ r%(% the invention of
t he fornula I, for exanple 10 an ester which is able

on adm ni stratlon to a mammal such as, for exanple, a
Phamaseutisal ¢qmpas{iiing eecording to ihaditvention yie thosesmisaln Brekal, rectal,

tOtIJIi]Cecll, p%MM (‘?or ex%lp%nsu%f;}zéu\{a nﬁtp%be%ltératﬂe(fc}r%%g%&e subcutaneous,
intramuscular, intradermal or intravenous) administration, although the most suitable mode
of admimistration in each individual case depends on the nature and severity of the
condition to be treated and on the nature of the compound of formula (I) used in each case.
Coated formulations and coated slow-release formulations also lie within the scope of the
mvention. Formulations resistant to acid and gastric fluid are preferred. Suitable coatings
resistant to gastric fluid comprise cellulose acetate phthalate, polyvinyl acetate phthalate,
hydroxypropylmethylcellulose phthalate and anionic polymers of methacrylic acid and
methyl methacrylate.

Suitable pharmaceutical compounds for oral administration may be in the form of separate
units such as, for example, capsules, cachets, suckable tablets or tablets, each of which
contain a defined amount of the compound of formula (I); as powders or granules; as

solution or suspension in an aqueous or nonaqueous liquid; or as an oil-in-water or water-
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The physiol ogically functional derivatives also

i ncl ude prodrugs of the conmpounds according to the

i nvention. Such prodrugs canlbe netabolized in vivo to

a conmpound 15 according to the invention. These

'prodrugs may thensel ves be active or not. The

.conpou cording to the invention nay also exist in
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: agﬁﬂ(s}(iﬂ aogﬁiﬁﬁlb @rﬁachﬁﬂyMMﬂe@h&bletfs Qfin Bgddh&@d Fykflolding the compound

ny/ kgl d i ntravenous dose may be, for exanple,
whirhy lﬁ & P%féfé fqrmhsrdois maigfened wltlearhaglpn davighiiusnidag suigde
nﬁMh&Ebly be adm ni stered as infusion of from10 ng to
100 ng per kilogram and per mnminute. Suitable infusion
solutions for these purposes may contain, for exanple,

rom-10 0.1 n o 1Q ically froml ng to, 10
hi sl somtiiions Sl for HGoEE Gy neBmegmatisk ghon comprise
s@ék@m@ltﬁ)letg %@ken! coHEuﬂ £ cdflp &nﬂfof{ &‘??Lﬁ& i) Weehi a¥eveRthe Hormally
i's thus possible for anpou e injections~to
smmeaand gufnoarateg armaﬁcalﬁthomdl pastgll¢sovHiGOcomprisaribe compound in an

1nertnt%se sucgsag gtfelg{l (il gfycerol or sucrose and gum arabic.

Suitable pharmaceutical compositions for parenteral administration comprise preferably
sterile aqueous preparations of a compound of formula (I), which are preferably isotonic
with the blood of the intended recipient. These preparations are preferably administered
intravenously, although administration may also take place by subcutaneous, intramuscular
or intradermal injection. These preparations can preferably be produced by mixing the
compound with water and making the resulting solution sterile and isotonic with blood.
Injectable compositions according to the invention generally contain from 0.1 to 5% by

weight of the active compound.

Suitable pharmaceutical compositions for rectal administration are preferably in the form
of single-dose suppositories. These can be produced by mixing a compound of formula (I)
with one or more conventional solid carriers, for example cocoa butter, and shaping the

resulting mixture.
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lie wthin the scope of the
The compounds can be employed zlone or in combination with other weight-reducing or

anorectic active ingredients. Further anorectic active ingredients of this type are mentioned,

~ for example, in the Rote Liste, chapter 01 under wei ght—reduéing agents/appetite

suppressants, and may also include active ingredients which increase the energy turnover
of the organism and thus lead to weight reduction or else those which influence the general

metabolism of the organism in such a way that an increased calorie intake does not lead to

an enlargement of the fat depots and a normal calorie intake leads to a reduction of the fat

depots of the organism. The compounds are suitable for the prophylaxis and, in particular,
for the treatment of excessive weight or obesity. The compounds are further suitable for the
prophylaxis and, in particular, for the treatment of type II diabetes, of arteriosclerosis and
for normalizing lipid metabolism and for the treatment of high blood pressure. The

compounds act as melanocortin receptor agonists and are also suitable for the treatment of

. disturbances of wellbeing and other psychiatric indications such as, for example,

depressions, anxiety states, anxiety neuroses, schizophrenia and for the treatment of

disorders associated with the circadian rhythm and for the treatment of drug abuse.
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i nvention. Formul ations resistant to acid and gastric
fluid are preferred. Suitable coatings resistant to
gastric fluid conprise cell Widse acetate phthal ate,
pol yvi nyl acetate phthal at e,
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nonaqueous liquid; or as an oil-in-water or water -11
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five
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contact, In general , the corrp03|t| ons are produced by

Lo P BrERUFR hﬁgieh@/@ugg AgsRitapdotetivh mgaesiienyeior the treatment and/or
pr&%ﬁﬁgﬂ gf]éodﬂlfcat\}\% gfeﬁe ad%y o o];' hgsglgré%eglvgllt}fd@gbe%es.

carrier pro UCt
Suitalsls &ﬁﬁdﬁabéfhbl ﬁlclﬂd@ﬁnﬁlﬁﬁﬂﬁh@lm@dérﬂbh%s STaFLI¢ afd GUPCEShich as,

by conpressing . or. mol din granules of the

feiorraBif thap dselosgshinol e s S\Xﬁ)pﬁ Neite NowdioAeS, and orally active

I s. Conpressed tablets can be
hg?%%&%%geﬁf/ﬁ‘?ggg‘%?ﬁﬂ{é the conpound in free-flow ng
Theomllysactific Agpoglywemixautvk éngredipawgeferatlygompribesilfonylureas,

h b | ub t
b\ﬂl\g@{l eﬁﬁ'gqgg]ﬁ dg%gyxrangh)z(ie @é?qu}gg}eqs,t 1a6(|?1)nd?r?erd1oneg grhllc%gllrcllase inhibitors,

gﬁﬂ:‘é @Pl%cétﬁ&‘ MRS RRE G IPDPag ncﬁ'igﬁ@:g: si e ?ﬁ%{le{?s such as, for

i ne. Mol ded tablfets ca
eﬁ@l’l‘l‘pb;.ﬂﬂldse dikiledediis W@ 9p20dey aIbeWI@ 991’633@1 GfdﬂtEModedlsk A/S insulin
sg\{llsgtpzeras actlva{ors of i%guhdn r%é:éplgor%neltsg 1%h1%ut01t'saoqjh%erngnczr)}mese involved in the
stimulation of gluconeogenesis and/or glycogenolysis, for example inhibitors of glyco gen
phosphorylase, modulators of glucose uptake and glucose excretion, compounds which
alter lipid metabolism, such as antihyperlipidemic active ingredients and antilipidemic
active ingredients, for example HMGCoA reductase inhibitors, inhibitors of cholesterol
transport/of cholesterol uptake, inhibitors of bile acid reabsorption or inhibitors of the
microsomal triglyceride transfer protein (MTP), compounds which reduce food intake,
PPAR and RXR agonists and active ingredients which act on the ATP-dependent
potassium channel of the beta cells. |
In one embodiment of the invention, the present compounds are administered in
combination with insulin.
In a further embodiment, the present compounds are administered in combination with a
sulfonylurea such as, for example, tolbutamide, glibenclamide, glimepiride, glipizide,
ghiquidone, glisoxepide, glibornuride or gliclazide.

In another embodiment, the present compounds are administered in combination with a

_ biguanide such as, for example, metformin.
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15 Pharmaceutical conpositions suitable for perora
(sublingual) adm nistration conprise suckable tablets
whi ch contain a conpound of -flérnula (1) with a
flavoring, normally sucrose and gum arabic or
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opi car application to the skin are preferably in the
If petrmothetdmBidikeRtnihe pedseABompduh@are RaBirBstersd ix@¥ombination with
aergsol or _oil. Carriers which can be used are_

ap anthypsElipidenia AgiVedngrpdieyiear i aHEPYPRIcHIcH Y e Hgeshat such as, for

o) ¥ . a -
CTERLIALATE B9, B Fol R MU RSB,
pravastati, sahvastatinf atoraani) cdrivastalin Yl wasiadh glibbwabl, tehetimibe or
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In a further embodiment, the present compounds are administered in combination with

more than one of the aforementioned compounds, e.g. in combination with a sulfonylurea

- and metformin, a sulfonylurea and acarbose, repaglinide and metformin, insulin and a

sulfonylurca, insulin and metformin, insulin and troglitazone, insulin and lovastatin, etc.
The compounds of the invention may additionaily be administered in combination with one

or more antiobesity agents or appetite-regulating active ingredients.

- Active ingredients of these types may be selected from the group consisting of CART

agonists, NPY antagonists, MCH antagonists, orexin antagonists, H3 antagonists, TNF
agonists, CRF agonists, CRF BP antagonists, urocortin agonists, 3 agonists, MSH
(melanocyte-stimulating hormione) agonists, CCK agonists, serotonin-reuptake inhibitors,
mixed serotonin- and noradrenaline-reuptake inhibitors, SHT modulators, MAQ inhibitors,
bombesin agonists, galanin antagonists, growth hormone, growth hormone-releasing
compounds, TRH agonists, modulators of uncoupling proteins 2 or 3, leptin agonists,

dopamine agonists (bromocriptine, Doprexin), lipase/amylase inhibitors, antagonists of
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transdermal uses can be in the formof single plasters

“which are suitable for long-terra close contact with

the patient's epiderm s. Suchidpl asters suitably
contain the active 10 ingredient in an optionally
buf f ered aqueous sol ution, dissolved and/or dispersed

i spersed in a polyner. A suitable

in an .adhesive or /
CQE’BE&\W?W? FRFRIER brinodibsers it paylpinn-stanylgg protyn ¢ASEIsBHAR

AAEAPKY RAROM a5 hONFR hroftSts B TRECAAROSSI BI LT Ly,
t el ease

e active ingredieht can bBe r as descri bed,

- Ihone embdogitnent ofithEhaventiae te abbd3as et fs 1egi® i mddified leptin.

II(_}198 ) by electrotransport or iontophoresis. 15 The |
thfgebodimeniethe gpliohesity agenbisdics¥pRAlITSIRE @r Byphetamine.
bl 2L M ) .
e SR e oty deenf R @RRLLSRe BREARRLAR.
Imgetrdnather agbadineay ticehtivbésitytagardttiesibuveingiht of thduadricoand
h t aken place in nmmal s_and as anorectic agents.
lﬁgén@aﬁgﬁﬁﬁEQV%F@“@gEFﬁﬁ&ﬁpyﬁgﬂmﬁy their lowtoxicity
i : [ : : - conmpounds can be
e e e Bt OB 0 er
Inengther-angdwdunery, the antibesiécigent mandzinelol, Witk prpion or phentermine.
urther, anorectic ac Zveahn redi ents Et this type aﬁe
SERE@mPOREs TBakaslitonally B pdmetisigret i embigpiit with G or more
aHIRRTert o € ictiv € tHigbdisht UBRIDI A RP ShritlyPert SRR RESAHofodients are
and may al so i nclude active ingredi énts which increase

bekedblegkersgpyich e #ipreaelol, gfenoh éingriglapindetoh mronranedoll aad anateprolol,

Laht .« ction.or else.tho which ipfluence the .-
A B SR GO Rl o B i B, P X FERE Szt
ch;btaprilaeneﬂa’}ﬁﬂ,e@ﬁﬂdpﬁl@liﬁihg;ﬁﬂi, qiinKRi1 4@ fanfjit], ¢8EGmtPan® blockers
enl argenent of the fat depots and a norqai calorie
speht asniferdpangs felerliping criardipane, isradipiae, mamodigmgodidtiagemiand

S i for h .
SRR IR S TS UL sl g
I&i@aﬁﬁ:m@f ihﬁhg’;rtoré)be ﬁhﬁsjtd Remiﬂg&gﬁ ThpStistce z&fdl@rﬁdifc?h»ﬂ’hannacy,

itable for the. praophylaxis and, in particular, for
I?ﬁe"dﬂt}%’aﬁ%‘i‘ﬁmﬁdl@&@éa‘m Publighyag £¢; FastorrRAr 1%3cl er osi s
. r X .
e RO
with one or more of the aforementioned compounds and optionally one or more other

pharmacologically active substances is to be regarded as covered by the scope of protection
of the present invention.
The efficacy of the compounds was tested as follows:

Biological test model:

| The anorectic effect was tested on female NMRI mice. After withdrawal of food for

24 hours, the test product was administered by gavage. The animals were housed singly
with free access to drinking water and were offered condensed milk 30 minutes after
administration of the product. The condensed milk consumption was determined every half
hour for 7 hours, and the general wellbeing of the animals was observed. The measured

milk consumption was compared with the vehicle-treated control animals.

Table 1: Anorectic effect measured as the reduction in the cumulative milk

consumption of treated compared with control animals.
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1Ry BaaRe i e anb ok RS gl Boua feod sppresi
cEREMRnH G thQH Fery AIAMe AYarfiloBOR @] associated wi th

di abet es.
anyl in,
exanpl e,
bbrdisk A'S, and oral
ThE QL SHHIED ARt

ingredi ents
vhihgu hodeser, wetgiciihg it
t hi azol i di nedi ones,
receptor antagonists,
channel openers such

ly active

%%Q%%@%ﬁ#y conprise s

Sui tabl e antidi abetics include insulins,
derivatives of GLP-1 and G.P-2 such as,
t hose di sclosed in WD 98/ 08871 of Novo
hypogl ycem c active

f or

@ﬁo&ctﬁétﬁ/i%dmé&qg !(;)ér{{g?w iﬁuﬁ?att%lé% invention

des,

gl ucosi dase i nhi bitors,

GLP-1 agoni
as, for

exanpl e,

ur eas,

9
pot assi u

t hose d

sts,

oxadi azol i di nedi ones,

| ucagon
m
i scl osed

(eReMbB3¢4R6265 and WO 99/ 03861 of Novo Nordisk A/S,

sensitizers,
i nhi bitors of

i nsulin
ki nase,

e R e AR S

activators

of insulinre

cept or

liver enzynes involved in the

eogenesi s an

d/

ol ysi s

eélls)yv(%%gwcl%seg lﬁ%?no %rr}uc s suppliers such

as Aldrich, Acros, Sigma, Fluka, Nova Biochem, Advanced Chemtech, Bachem, Lancaster

and other companies.

During the synthesis, the functional groups of the amino acid derivatives used were

protected by protective groups to prevent side reactions during the coupling steps.

Examples of suitable protective groups and their use are described in The Peptides, supra,
1981 and in vol. 9, Udenfriend and Meienhofer (editors) 1987 (incorporated herein by

reference).

The compounds of the invention were prepared by using general methods of solid-phase

synthesis. Such methods are described for example by Steward and Young in Solid Phase

Peptide Synthesis (Freeman & Co., San Francisco 1969) (incorporated herein by

reference).
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20 phosphoryl ase, nodul ators of gl ucose uptake and

‘gl ucose excretion, conmpounds which alter lipid

nmet abol i sm such as anti hypenli-pi dem ¢ active
ingredients and antilipidemc active ingredients, for
exanpl e HMGECoA reductase inhibitors, inhibitors of
chol esterol _transport/ of cholesterol upt ak

Unfgss midicated osherpitsee hsep@ppléubww%hﬁsmed URAE Hﬁm@%i gr12019

P, SRR S ) SRR W

. bﬁ:gmncsmslnﬂ{ed B¢ iype of cgplidg emnt se mbmq::bram:l mtmall types of hydroxy-

a0 ot Rt ST BV AR POk y. 156 Sr s G CTEB IS0 A3

| _3%@3@@%&& Bhiek ewt lrppesexﬁgtm &%dnsmn%ﬁa cmé&wzoam&ldon

fur ther “enbodinen e present conpounds are -
1ad . Ai 2008 (mdonpnravaitisreiaby oefessntd). a 30 sul fonyl urea
such as, for exanple, tol butam de, glibenclam de,
glinmepiride, glipizide, gliquidone, glisoxepide,
IR BESH 'é?ﬁtﬁ@s@ﬁteﬂl(g&{eﬁﬂ's%heﬁ@ séHefleN 8fe SUFRRE! ITEAhine! @@s used in

present conmpounds are adm ni stered in conbi nation wit
DMSOi uraplage twomine s thef bronecegetp] dipkagst dtor rhiigh telmp,eraiwre Fmoc-

t t her odi nent,, .t he, present conmpounds
Pl SR A5 N OIS Bt FROB sy, TRy (RNEEG fRFe0Y on the
p8Smek. OThe6apRhEtook PRRE ki SAC/HOAY 6 HA TWIDITRA! usually in DMF. The
enbodi ment, the present conpounds are. adni ni stered in

CQURHBIE VEas] CEFFic QU at spanh feannsrateaer Bd)) derel & hewrs g5 at 5 for 4-5 hours.
Eﬁ%&-ﬁﬁ?ﬂ ofi’ of %r%%'ch&% e FHE g{@ﬁ 3”81{ pﬁ’a{chHﬂ{ %@%”&peédme in DMF

rosiglitaz or t e conpou I'sclfosé
(D¥N4 lﬁlﬁﬁteﬁ))f The subsétltiyn $ambs daethined by Atkakiring, thé Mmount of liberated
partlcular

Feop [frpm the alserparsgod e solitiop at 2095 nm. aftey glimipagipn ﬁWﬁéW@ctwn the
?%hehcg?ﬁgﬁé%lgﬁégﬁhx]d anﬁ'etﬂep tr“Jé} r%1 t%k 'g% I%bﬁfﬂhgrnén]lqll)?edam the synthesis in
aadndances wathatie idasceptibn taKircimaky ¥ hetaah, Collect. Czech. Chem. Commun. 53

(1988) 2542 (incorporated herein by reference).

The free amino group on the structure linked to the solid phase was then coupled to Fmoc-
beta-alanine (or Fmoc-alpha-amino acid or substituted beta-amino acid). The coupling took
place with N,N'-diisopropylcarbodiimide (DIC) in the presence of HOBt, usually in DMF.

The completeness of the coupling was monitored by the ninhydrin test.

Elimination of the protection by the Fmoc group was carried out with 50% piperidine in
DMF for 5 + 15 minutes. The amount of liberated Fmoc was measured from the
absorbance of the solution at 302 nm after elimination of the protection, the volume of the
washing liquid and the weight of the polymer employed in the synthesis.

The free amino group on the structure linked to the solid phase was then sulfonylated with
up to 2 equivalents of a suitable sulfonyl chloride/DIEA in DCM or acetonitrile.

The completeness of the sulfonylation was monitored by the ninhydrin test.



a- gl ucosidase.inhi bitor such as, for exanple, mglito
or acarbose. 10 In another enbodi ment, the present
compounds are admi ni stered i-n8conbi nati on with an
active ingredient which acts on the ATP-dependent

pot assi um channel of the beta cells, such as, for
-exanpl e, .tol butam de, glibenclam de i mepiride,
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~-fluvastattn, -probucol, -ezettm be or

: : _ A e

R R o P GEC e TN DA, B OAG E B Brbdin vacuo.

ingredient or an antilipidem c active ingredient such

gs, f.or exaque, chol estyram ne, colestipol, .

T8¢ gritsr pmpoRHIdeBY At eyclgeyrdiEags o1f i agrigapid at room

td Y AGleabt 18-28 h&ﬁg@,sit ?b"@ fordy l‘iHu\éé"éhg}d ex‘?‘?@{%&lﬁ{tﬁé toih

cafiitionsaThepeleer wabbidérad off, ant esirdesitinDCM op furmds acad. € he

adni ni.stered.in conbinatiqon with re than one of the

w dlafl%hﬂwﬁi%ﬁﬁé%tf mﬁf{e_ grmyc apig splufipR ke sobitignprps gVeporated.

ThE kdsRind vils @50 R B8 i B b Q08 It wRersl EORYiHI1€ dnBftbeze-dried.

acar bose, repaglinide and nmetformn, insulin and a

sul fonylurea, insulin and netformn, insulin and
rqglitazone, insul.i.-n.an astatin,..etc.. T 0 .

The e R0 el B OB BY B Rh A B Siaigntid . 1% TEA in water

aRdindefinstrigd @) AFRIBoINRLHE theeaR cOMEindr tRE dEEXER synthetic product,
antiobesity agents or appetite-regulating active

thersghusian o the: copperd wan feezgtdsieds Te Forfliasibat thp eerrert pompound had

PREUSEE LA SHBe e SRS Lo PR o
eldBirasptagams ShectrulNEC/MB)ind os an ORIR agalpdist s, CRF BP

ant agoni sts, urocortin agonists, [33 agonists, NMSH
(mel anocyt e-stinmul ati ng hornone) agonists, CCK

FROAPLE shaly .l f BLBbAR R Wh kYl pet:, e iqmo HPLC
sysbah [ coheisting dfahe solherh iftedr systermbiRéb deiprogragramablesietector module 166

R N
2 ¥MERSISRINING 298 RISl (555 (3 AR, ¥MBIRR! Hifinington, NC, USA)
at 230 nm. At this setting, a flow rate of lml/min and a gradient of water/0.1% TFA buffer
and ACN (HPL quality) was used as eluent. '




dopami ne agoni sts (bronocriptine, Doprexin),
| i pase/anyl ase inhibitors, antagonists of - 15 i
cannabi noi d receptor 1, modul1&t-or s of '
acyl ation-stimulating protein (ASP), PPAR nodulators
RXR nodul at ors, hCNTF agonists or TR-P agonists In one.
ffgbodlnent of the invention, the antiobesity agent is

or nodified leptin. In another enbodi nent, the
antlobesity agent is dexanphetan ng or anphetamine. In
anot her embodi ment, the anti, g93|t agent is-
fenfl uram ne or dexfenfluran1ne et anot her o
hodi nent, HhePantgQbesity age |s si but pam ne or
teg_io_b NP et hyl at ot ve—ret-alah tles—of NFmoc
S|butran1ne In a further enmbo®FERAT t he anti obesity
agent -i-s-orlistat.-1n- anophgi enbodi-nent; the - A -R2-
anti obesity agent is mazindol, diethyIBroplon or

phenterm ne. 10 The present conpo#gdgfna
addltJonaIIy ﬁ%%gdn1nl_ ered in co Neﬁxfku¢bone

antl Pt e i ve i ngPedi ents| Exanpl es
of anti hypertensive acti i ngr edi
bl ockers such as al (ﬂﬂﬂ atenol , PIGybPBT,
pi ndol ol , propranol ol and netoprolol, ACE
(angi otensin converting enzyne) inhibitors such as
for exanple, benazepril, captoprll enal aprii

fosi nopri lg ll%;ﬁging gfprll and ranpnil,
@Brapsl. bljbck ni f edi pi ne, fekgdi, ;’ﬁm:i
ﬁ%zaFﬁffmﬁgéT/ﬁ£radlplng ﬁDﬁDdIH dlltlabgpa\
ver apami al pR4 bl ockers such as doxazo§i n,
urapi d1, >prazosin and terazosin. Reference may
furthernore be nmade to Rem ngton: The Science and
Practice of Pharmacy, 19th edition, Gennaro, editff,
Mack Publishing Co., Easton, PA, 1995, It will be
appreci ated that every suitable conbination of the

. Thooppadsis 0hn 2136 be Prephicd @ soldorintdnaRRe t®themERbRfl siriBesis on

af orenenti oned conpounds and optionally one or nore
5  thgmgdn (scheme 2). In place of the functionalized resin, in the first stage 2-bromo-1,1-

0

diethoxyethane is reacted with a primary amine.



phar macol ogi cal ly active substances is to be regarded
as covered by.-the scope of protection of the present
‘invention. The efficacy of t®-conpounds was tested as
follows: Biological test nodel: 25 The anorectic
effect was tested on female NVRI nice. After

~w thdrawal of food for 24 hours, the test product was
~adm ni stered by gavage. The animals were housed singly
with free access to drinking water @and were offered
condensed nilk 30 minutes aft Ef%gr nistration of the

product. The condensed m | k é‘gnNs oen vvasgfleterm ned

every | f  housNiPoOr urs angyt he gener
wel | bei fig Of, t fre—amt mal observet-—fthe nea )hg,umac
n1|k/_bnsunpt|on mas,éhhpaAﬁQFmPFhH?ﬁ vehi &l

-cont-r ol -ani rmal-s. -Tabl e 1: ectic effect- msasur

t hegeaguction in the currul ative milk oonsurrpbl on of
traa&@aa&mﬂpared Aﬁh contr ol anlna$%=&\16

Exasdl eOr al Nunber Bunber fReducthﬁ I'H t e 0

animarsrani mal s/ cunul @t‘i"\xe wHgosecumy|
m | kcurrul ative m | sunpt i o as % cqnsu-mmtrl on

of consunpti on of of “the ¢ d#2 [ ng/ kg] t he treatedt he
control animalsanimals N [m]N[nm]
25010/ 4.9010/5.4811 It is evident fromthe table that

t he oundsy of t e formi) ag4 show a good anore/ﬁﬁt;/[

ef fect el ay ﬁdtabIgC§§Hant|ouma

agery—o )\ R4
N 0
R4 = NHZ: ‘ Ra\soo /[ I . further
OI' N N R2 functionalization

HBr, HOAG = : T O
. O

KKKO - B4 /[ I
NH, ©

K‘/RO

0
R4

Scheme 2:

The resulting product is reacted with the amino acid in analogy to the solid-phase
synthesis. In place of Fmoc, it is possible to use as amino protective group for the amino
acid the allyloxycarbonyl protective group (Aloc) which is introduced (Aloc-Cl,
triethylamine) and eliminated (Pd(PPhs)4, dimethylbarbituric acid) by methods known
from the literature.

The amino carboxylic acid with the radical R4 is reacted with the sulfonyl chloride in the
presence of triethylamine. The free carboxylic acid is coupled by the carbodiimide method

(EDC, HOB) to the free amine which has been obtained by elimination of the Aloc group.
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The exanpl es and preparation nethods detail ed bel ow

serve to illustrate the invention 5 w thout, however,

restricting it. General proc@gses The starting

materials used in the synthesis were purchased from

chem cal s suppliers such 10 as Aldrich, Acros, Sigm,

Fl uka, Nova Bi ochem Advanced Chentech, Bachen1

Tjhg ﬁélésq @lizasien obthedmeapretipabtamad 1R ghis Way sy suhsequent further
rivatives

f%lj%e 8%\1&&%&9&% c‘fcécLai g%@%ﬁ gbtetg g &Pe &gérﬂ)tlgﬁt 0 prevent

side reactions during the coupllng steps. 15 Exanpl es

of sui t abl e protectlvea%%oups and their_ use are

H’@d’r? C‘Fﬁéalpélﬁtq freczgpsirigd crugggubsigige was gissolved ina

nﬁgﬁ?é G4 G0 SRUELAROTER (A18300) sl AR RSRLARALE e

reln e conpounds -0 i nvent
solatien pf mpaomdoﬂuyd was wsgaliefiberad t}nemg}rmlmge sairiedteq Innas[e

A5 RAATS CRHE  45 i Slen RisTot ééﬁqgé&éxﬁérb%ﬁﬁ'éiw n

E}Eﬂbﬁﬁﬁf@ RoRnfedf: thegﬁi@erg& NEHREOr the @&‘}1 ‘de@@ ﬁteﬁ thto a semi-

ereln by reference). -17 Unless |n I cat rw se,
ptdperativerol Snadurae (Y:l\/@@DSeAMz 8eb (fspumny 20ent HGan, HIMQQH@
en). This connerc

T RinEit D8 e he Spptieo ot Erbiomoriouanat] O keh bufis and ACN
agyg %uQﬁt ﬁén@ %ag ﬁﬁuﬁﬁnb&‘ﬁ%ﬁ%@éﬁge B@é@m@' dy$¥PRsceip HrLC

roxy enta e process descri be
(S)bﬁdﬂb(b‘s’ky pro'graimlnaldb solvént riwdple Chtend ﬂr@@ﬁmnﬁible detector module 166,

RO Sy SRS sl sesD IR B CarSboung was sppptored by UV

déteRe 2B @b?%d"ﬁﬁe}\ﬁelbmeﬁtﬁfc%hgﬂ 6€the plsﬁk &Be EbrhSdund to be
synthesis step (general synthetic scheme, see schene

sm)thesgmirbg S gheoipound was collected, freeze- dried and subjected to

biological testing.

After the purification, compounds with basic groups were obtained as trifluoroacetates.

Hydrochlorides of these compounds can easily be prepared by treating the trifluorcacetate

- of the compound with an excess of HCl/dioxane. After evaporation of the solvents, the

hydrochloride of the compound was precipitated with diethyl ether and isolated by

filtration.

LC/MS was carried out with PE Sciex API 150EX and Sciex MassChrom software
equipped with a Gilson 215 liquid handler, two Shimadzu LC-10AD liquid moduies, a
Shimadzu SPD-10A detector, a Keystone Betasil C-18 column (2 x 30 mm, 3 pum, flow
rate of the acetonitrile/water/0.1%TFA gradient 0.7 ml/min) in ES+ mode.

For the NMR analysis, the samples were measured in DMSO-ds (Aldrich) with a Bruker
Avance DPX 300.



10

15

20

B

30

AR e

DMSO to replace brom ne in the bronoacetal |inkage at
a high tenperature. Fnoc 10 protected-am no acid was
coupl ed to the secondary am-@@-produced thereby on the
pol yner. The coupling took place using D C HOAt or
HATU DI EA, usually in DMF. The coupling was carried
out at roomtenperature (RT) for 16 hours or at 55C
for 4-5 hours. Elimnation of protection by the Fnoc

gg{bqyﬁag@[gk pl ace with 50% piperidine in DM (5 + 15

m nutes). The substitution can be determ ned by
Undess irdicatpdtdiberwinsuiiie abreviabensindik etnpisdetavohavethe following
absor bance of the solution at 302 nmafter elimnation
fe protection, the volune of the washing Iiquid

and the weight of the polynmer enployed in the
synt-hesi's in accordance w th the deseription in

N Reartonirileet al ., Col l ect. Czech. Chem Conmun. 53
orporated herein by reference). 20 The
p on the structure linked to the solid

noasdiseppikemogdmpleed t o Fnoc- bet a-al ani ne (or
c-al pha-am ng acid or substituted beta-am no acid).

Frm . > ) [3
Effe= d ddplimagylesroprppdt3-offiti¢rrbodiimide

o iini,de (DIC) in the presence of
ng@ugg%?éé%kﬁ%g%% conpl eteness of the '
Daiplli2rdicametane t ored by the ninhydrin test. 25

Lmpation of the protection by the Fnoc group was
D ?‘H&EPOB’{S’PYWQ % pi peridine in DV for 5 + 15

' - -hberated Fnoc was measured
NABRYERS= soliifn g?%{gﬁgxéo‘ﬁ%?ﬁ%f

fromthe _abs e solution at 302 nm after
DM AR N-dmediylathmopymdieet i on, the vol une of the

hi dqyid and the wei ght of the pol yner enpl oyed
Dﬁﬁflﬁ%é‘i)ﬂ"gﬂ%’gqogpw free anino group on the
THE gt Rirbfufdeed to the solid phase was then
sul fonylated with 30 up to 2 equivalents of a

DGt dibsberopylcarbagiimidel ori de/ DI EA i n DCM or

oni.trile. .Ihe conpl eteness of the sulfonylation
D%@m%ﬁ%‘?'g%ﬂ%@uqehe ni nhydrin test. -18 After
DB déHisronRthahb Calaseeiidto @6 nichSdeRElsRey of the

| i near conpound on the pol yner,
HOBt = 1-hydroxybenzotriazole

HOAt = I-hydroxy-7-azabenzotriazole

- HATU = dimethylamino([1,2,3]triazolo[4,5-b]pyridin-3-yloxy)methylenedimethyl-

ammonium hexafluorophosphate

HOACc = acetic acid

Et3N = triethylamine

HC! = hydrochloric acid

HBr = hydrobromic acid

HPLC = high performance liquid chromatography

The following examples serve to explain the invention in more detail without restricting it

to the products and embodiments described in the examples.
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~ spectrum (LC/ MS) andhor

the solid phase was washed successively w th DV and

-DCM or THE and dried in vacuo. The desired conpound
- underwent cyclative cleavage23ff with formic acid at

room tenperature for 18-24 hours, at 50C for 6 hours

. or by a conbination of the two conditions. The

polynmer was filtered off and washed with DCM or formc
acid. The washing liquid was introduced into the
Exaific1 aci d solution. The solution was evaporat ed.

The 'resi due was dissolved in a mxture of water and

6elg eCrdoriobendyd- b(i)4 dichémebairéresul oG] Trsograpgthesddound
was. Py ed b HP Wth a suitable gradient of 0.1 %
DR BL Al e OB ¢ 11 16 (ACN). ATt er coll ecti ng

t he peak containing the desired synthetic product,

~the sol ution of the conmpound was freeze-dried. To -

Stmetife:m t hat the correct conpound had been

synt hesi zed, the conpound was subjected to a

qual i tative m nation wi,€h el ectrospray mass

NVR anal ysis. 15 For HPLC

pnpound was anal yzed usi ng
+consi sting of the sol vent

t'e g ogr ammabl e detector nodul e 166

‘ au npl 507e and controll ed by data

station MA’h Id veau software) with a YMC ODS- AM

4.6 x 250 nn1c S5 (5rinm, YMC Inc.

W I m ngton, NC, USA) 20 at 230 nm At this setting, a
flowrate of 1m/mn and a gradient of water/0.1% TFA

O%éﬂ; enﬁh@a Fﬁﬁ{joi?@%@g@#&él Xi%kéﬁ?g LesehAsy £ IRléﬁﬂ E’olymere,

Tiibingen) was washed with DMSO. 20 equivalents of 2M isopropylamine solution

(reagent 1) in DMSO were added, and the mixture was kept in a closed vessel at 60°C for
15 hours. The polymer was washed 7 times with DMF.
Fmoc-4-chlorophenylalanine (reagent 2) (3 equivalents) was coupled to the secondary

amine on the polymer with HOAt (3 equivalents) and DIC (3 equivalents) in DMF. The

~final concentration was 0.2-0.3M. The reaction mixture was left to stand at room

temperature overnight. The polymer was washed 6 times with DMF. The Fmoc protective
group was eliminated with 50% piperidine in DMF (5 + 15 minutes).

Fmoc-beta-alanine (3 equivalents) was then coupled on with HOBt (3 equivalents) and
DIC (3 eguivalents) in DMF (final concentration: 0.2M) over a period of at least 4 hours.
The Fmoc protective group was eliminated with 50% piperidine in DMF (5 + 15 minutes).
The polymer was washed 5 times with DMF and 4 times with DCM and mixed with a
solution of 1.5 equivalents of 2,4-dichlorobenzenesulfonyl chloride (reagent 3) and

3 equivalents of DIEA in acetonitrile (final concentration: 0.1-0.15M) and reacted at room
temperature for 5 hours. It was then washed 5 times with DMF and 5 times with DCM and
dried in vacuo.

For the cyclative cleavage off, the dry polymer was mixed with 10 ml of formic acid and
shaken at room temperature for 16 hours. The polymer was filtered off and washed with
DCM. The combined filtrates were evaporated in vacuo. The crude substance wag

dissolved in a mixture of acetonitrile and water and freeze-dried. The pure title compound
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conpounds can al so be preparéd-n solution in anal ogy
to the described synthesis on the resin (schene 2).
In place of the functionalized resin, in the first
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- “General processes” were used in this case. MW = 543.06 (calculated, monmsotoplc)

measured value (M+H)": 544.3.

Example 2

- 6-(4- Chlorobenzyl) 1 (5-chloro 2-methoxybenzenesulfonyl) 8-1sopropylhexahydro—

pyrazino[1 ,2-a]pyr1m1d1ne-4,7-d10ne

Structure:

\\ﬁ/ - C
Cl O .

0.3 g of TentaGel HL12019 (bromoacetal linker, S = 0.5 mmol/g, Rapp Polymere,
Tiibingen) was washed with DMSO. 20 equivalents of 2M isopropylamine solution
(reagent 1) in DMSO were added, and the mixture was kept in a closed vessel at 60°C for
15 hours. The polymer was washed 7 times with DMF.

Fmoc-(S)-4-chlorophenylalanine (reagent 2) (3 equivalents) was coupled to the secondary

* amine on the polymer with HATU (3 equivalents) and DIEA (9 equivalents) in DMF. The

final concentration was 0.2-0.3M. The reaction mixture was left at 55°C for 4 hours. The
polymer was washed 6 times with DMF. The Fmoc protective group was eliminated with
50% piperidine in DMF (5 + 15 minutes).

Fmoc-beta-alanine (3 equivalents) was then coupled on with HOBt (3 equivalents) and
DIC (3 equivalents) in DMF (final concentration: about 0.2M) over a period of at least 4
hours. The Fmoc protective group was eliminated with 50% piperidine in DMF (5 + 15
minutes).

The polymer was washed 5 times with DMF and 4 times with DCM and mixed with a

-solution of 1.5 equivalents of 2-methoxy-5-chlorobenzenesulfonyl chloride (reagent 3) and

3 equivalents of DIEA in acetonitrile (final concentration: 0.1-0.15M) and reacted at room
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.functionaiization '"NH R5

O AlocN DIC, HOAT /O / Pd(PPh3)4 dirmethylbarbituric
acid R4 - NHL. HBr, HOAc O S~NAN~P.2 O NH2 0 11 R3.Pf
O H2 R4 EOC. HOST HOOOH R4 - urt her

temperature for 5 hours. It was then washed 5 times with DMF and 35 times with THF and
dried in vacuo. '
For the cyclative cleavage off, the dry polymer was mixed with 10 ml of formic acid and

shaken at room temperature for 16 hours. The polymer was filtered off and washed with

' DCM The combmed ﬁltrates were evaporated in vacuo. The crude substance was

d1ssolved in a mixture of acetomtnle and water and freeze—dned The pure tltle compound

was removed after purification by HPLC. The system and processes described under

“General processes” were used in this case. MW = 539.10 (calculated, monoisotopic);

measured value (M+H)": 540.3.

| Example 3

6-Benzyl-1-(5-chloro-2-methoxybenzenesul fonyl)- 8-1sopropylhexahydropyrazmo—
[1,2-a]pyrimidine-4,7-dione

Structure:

0.3 g of TentaGel HL12019 (bromoacetal linker, S = 0.5 mmol/g, Rapp Polymere,
Tiibingen) was washed with DMSO. 20 equivalents of 2M isopropylamine solution in
DMSO were added, and the mixture was kept in a closed vessel at 60°C for 15 hours. The
polymer was washed 7 times with DMF.

Fmoc-(S)-4-phenylalanine (3 equivalents) was coupled to the secondary amine on the
polymer with HATU (3 equivalents) and DIEA (9 equivalents) in DMF. The final
concentration was 0.2-0.3M. The reaction mixture was left at 55°C for 4 hours. The
polymer was washed 6 times with DMF. The Fmoc protective group was eliminated with

50% piperidine in DMF (5 + 15 minutes).
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he radical ‘R4 is reacted wth the s
hDWStHE Fripoewetectvogrotip natb Ia},rﬂnmatademthTﬁP/ofpn;mmdume KT+ 15
aci d | s coupl ed by the carbodiimde nethod (EDC,
"HBEEY to the free amine which has been obt ai ned by

T‘ﬁb polyhRtE Wawathed FerimORite DMIP and £ &mEb&iRIEANCand mixed with a
cyclization -of thelinear-precursor obtained in-this

Smyoraﬁﬁl $ ety e emtn of 2-amatinxy- S—lenmbemaeaui@nylmhlmmcasd

S AR SR RN X T N IR

tegnfesdraveder SBGureliI6Hat Mefl walhall 5 fith¥d WHtR DVIF @nd 5 Yimes with THF and
st rengt h aqueous TFA with 10-50% acetonitrile or in

dgeddivacyki d. The solution of the conpound was usually
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shdicen biSAPmM téﬁperam% ﬁ@ﬂﬁalb&rs\/"@héllﬁﬁiylﬁér Whefildred 6ffedld washed with
ut i on hfi conmpound was injected into a sem -
3”11\@ od filtyates sraevenmeicdnyague. Boacrude pybstange was

LR aﬁ%}ug% PE eGP P R e B ) @fmpouna
W@H@I!llcqﬂdl aftenypurdeaednien HPWE's Thasystem mebproyessesadescritfedtunder

GO A RRoSRoEI erE26= I 507 SPIGDP® b lca R iedtpsotopic)

mtffired AN MRHITFdshy 3 SYSTEM GOLD software). El ution of

~ the conmpound was nonitored by W

Example 4
1-(5-Chloro-2-methoxybenzenesulfonyl)-6-(3,4-dichlorobenzyl)-8- 1sopropylhexa.hydro—
pyrazino[1,2-a]pyrimidine-4,7-dione

" Strcture:
Cl
\( cl

c N °

e

S N

If N\\#

0] (0]

0

0.3 g of TentaGel HL12019 (bromoacetal linker, S = 0.5 mmol/g, Rapp Polymere,
Tiibingen) was washed with DMSO. 20 equivalents of 2M isopropylamine solution in
DMSO were added, and the mixture was kept in a closed vessel at 60°C for 15 hours. The
polymer was washed 7 times with DMF. '



10

15

20

25

detection at 230 or 280 nm After identification of
‘'t he peak of the conpound to be 15 synthesized by
LC/ MS, the conpound was col I-@ft-ed, freeze-dried and
subjected to biological testing. After the
purification, conpounds with basic groups were
obtaj ned as trifluoroacetates. Hydrochlorides of

FimpesS) Sehpishiomphenrialanige (3 equvabemiparospled i tie iserpneay amine

hthy pHOEBAG R FATU R cdllEGATMIEN b BRaRARTRDRE. The fina
chyathoatibrowade 2 df. INIhEheeaganinixwas was &di 4t 58 d6k Ahduhs. The

diethyl ether and isolated by _filtration. LC M5 was .
polymar deps (Ao ¢ HmeEwahTIMF e Frmperosistivearoag was climinated with

SWBSSIER AR SOHIMEE- 1 SARARgd With a Glson 215 liquid
---h-andﬁg&? t wo--Shi v dzuﬂlE%‘?l?OAD- Ii-qui-d nodul es, a 25~

F8imicrretiz sl aiRB{(3 EfuivEees)tvors, then depkdameviBeHAB!I(3 Guitdents) and

| (2 0 fl rate of th ,
Bilafr ?ﬂ?&?ﬁeﬁﬁfwﬁﬁﬁ @iﬂgﬂ Wﬁ%vtvrgrléﬁi Bapt %.51‘75‘ RV Fid Bepiofdef at least
45t dTOHE FrifoR prdtB&iviIVR AN e3inBinatb M itk g@&i@ﬁ@in DMF (5 + 15

measured in O d6 (Adrich) wth a Bro Avance
mpxeR00. ------------ oo -22 Abbreviations Unless

L,ndi cat ed oth | th evigtions i exanpl.es
T PBAI e e it g TG R ri ey LN ald SR i o
s88bPBF 1 5iehRivalbhRef 2-mAdthotyox ¥EREdHRAYdneR1for1 chloride and

dii _soPropyI car bodi i m de _ )
3 equivatents of DIEA in acetonitrile (final concentration: 0.1-0.15M) and reacted at room
temperature for 5 hours. It was then washed 5 times with DMF and 5 times with THF and
dried in vacuo.
For the cyclative cleavage off, the dry polymer was mixed with 10 ml of formic acid and
shaken at room temperature for 16 hours. The polymer was filtered off and washed with
DCM. The combined filtrates were evaporated in vacuo. The crude substance was
dissolved in a mixture of acetonitrile and water and freeze-dried. The pure title compound

was removed after purification by HPLC. The system and processes described under

“General processes” were used in this case. MW = 573.07 (calculated, monoisotopic);

measured value (M+H)": 574.3.

Example 5
8-Allyl-1-(naphthalene-2-sulfonyl)-6-(4-nitrobenzyl)hexahydropyrazino[1,2-a}-
pyrimidine-4,7-dione | |
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-EDC =1- ( 3- dlnethylan1nopropyl) 3- ethylcarbod||n1de 10

FMOC = 9-fl uorenyl net hyl oxycar bonyl -

1, 2-di chl oroet hane DI EA = di28sopr opyI et hyI am ne

‘NaBH3CN = sodi um cyanobor ohydri de DNAP oo

N, N- di met hyl am nopyri di ne 15 DWF =

%I]I_ull\l- di net hyl formam de THE = tetrahydrofuran DC =

‘bropyl carbodii mde DMSO = di nethyl sul foxide DCM’

di chl oronethang (also referred to as nethyl ene .

' chloride) 20 = 1-hydroxybenzotri azol e HOAt =
U=

1- hydroxy- 7- azabghzotri azol e
iAazql o[ 4, 5- b] pyri di n- 3- onxy)nE

xafluorophosphate HOAc =
t hyl am ne HC
3./ = -hydr obrom-c -aci-d HPLC =-hi-gh-
phees | i quiy chr omat ography 30 The fol |l ow ng

s sérvgsisigéplain the invention in nore detai
Wit hout reStrilst] g Pt to the products and
enbodi nents described in the exanples.

0.3 g of TentaGel HL12019 (bromoacetal linker, S = 0.5 mmol/g, Rapp Polymere,

| Tiibingen) was washed with DMSO. 20 equivalents of 2M allylamine solution in DMSO

were added, and the mixture was kept in a closed vessel at 60°C for 15 hours. The polymer
was washed 7 times with DMF.

Fmoc-(S)-4-nitrophenylalanine (3 equivalents) was coupled to the secondary amine on the
polymer with HATU (3 equivalents) and DIEA (9 equivalents) in DMF. The final
concentration was 0.2-0.3M. The reaction mixture was left at 55°C for 4 hours. The
polymer was washed 6 times with DMF. The Fmoc protective group was eliminated with
50% pipenidine in DMF (5 + 15 minutes).

Fmoc-beta-alanine (3 equivalents) was then coupled on with HOBt (3 equivalents) and

DIC (3 equivalents) in DMF (final concentration: about 0.2M) over a period of at Icast

4 hours. The Fmoc protective group was eliminated with 50% piperidine in DMF (5 + 15

minutes).
The polymer was washed 5 times with DMF and 4 times with DCM and mixed with a
solution of 1.5 equivalents of 2-naphthylsulfonyl chloride and 3 equivalents of DIEA in

~ acetonitrile (final concentration: 0.1-0.15M) and reacted at room temperature for 5 hours. It

was then washed 5 times with DMF and 5 times with THF and dried in vacuo.

For the cyclative cleavage off, the dry polymer was mixed with 10 ml of formic acid and
shaken at room temperature for 16 hours. The polymer was filtered off and washed with
DCM. The combined filtrates were evaporated in vacuo. The crude substance was
dissolved in a mixture of acetonitrile and water and freeze-dried. The pure title compound
was removed after purification by HPLC. The system and processes described under
“General processes” were used in this case. MW = 534.16 (calculated, monoisotopic);

measured value (M+H)": 535.3.
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-23 Exan'pl el : '

6- (4- Chl or obenzyl ) - 1- (2 4-di chl orobenzenesulfonyl) 8-1i
sopr opyl hexahydro- pyrazino {29-
1,2-a]pyrimdine-4,7-dione Structure: CI C 0.5 g of
Tent aCGel HL12019 (brormacet al linker, S =0.5 mollg,
Rapp Pol ynere, 10 Tubi ngen) was washed wi th DVSO. 20
equi val ents of 2M i sopropyl am ne solution 15 (reagent

" Bxaniple VB0 were added, and the mixture was kept in a

cl osed vessel at 60C for 15 hours. The pol yner was
Ghﬁsﬁbioro'benzyhab—(ﬁwchhr@%ne%md:eﬂaenbﬂuﬁbmdméFiwldad)am -fsepropy! -
}&: g@ﬁg{g}&{ﬂz} ﬁ,]f ui val.ent % was coupled to.the
nokT-AG IMTHECH] FHEF with HoAt (3
equi valents) and DI C (3 equivalents) in DW. The
final concentration-was -0.2-0:.-3M - The reaction m xture-
Stasturesft to stand at room tenperature overnight. The
pol ymer was washed 6 tines with DMF. The Fnoc
protectiv oup was el isdlnated with 50% pi peri di ne
'p DME (5 + % Frnoc- bet a- al anine (3
pled on with HOBt (3

g equivalents) in DVMF (final
over a period of at |east 4
rmc protective group was elim nated
'QelnDl\/F(5+15 m nutes). The

5tines with DMF and 4 tines with
and m xedwth a solution of 1.5 equival ents of
2, 4- dlchlorobéhzenesulfonyl chloride (reagent 3) and 3
equi valents of DIEA in acetonitrile (final

concentration: 0.1-0.15M and reacted at room
0.5 g of TentaGel HL.12019 (bromoacetal linker, S = 0.5 mmol/g, Rapp Polymere,

Tiibingen) was washed with DMSO. 20 equivalents of 2M isopropylamine solution in

DMSO were added, and the mixture was kept in a closed vessel at 60°C for 15 hours. The
polymer was washed 7 times with DMF.

Fmoc-4-chlorophenylalanine (3 equivalents) was coupled to the secondary amine on the
polymer with HOAt (3 equivalents) and DIC (3 equivalents) in DMF. The final
concentration was 0.2-0.3M. The reaction mixture was left overnight at room temperature.
The polymer was washed 6 times with DMF. The Fmoc protective group was eliminated
with 50% piperidine in DMF (5 + 15 minutes).

Fmoc-isoserine (3 equivalents) was then coupled on with HOBt (3 equivalents) and DIC (3

equivalents) in DMF (final concentration: about 0.2M) over a period of at least 4 hours.

- The Fmoc protective group was eliminated with 50% piperidine in DMF (5 + 15 minutes).

The polymer was washed 5 times with DMF and 4 times with DCM and mixed with a
solution of 1.5 equivalents of 2-methoxy-5-chlorobenzenesulfonyl chloride and

3 equivalents of DIEA in DCM (final concentration: 0.1-0.15M) and reacted at room
temperature for 5 hours. It was then washed 5 times with DMF and 5 times with DCM and
dried in vacuo.

For the cyclative cleavage off, the dry polymer was mixed with 10 ml of formic acid and
shaken at room temperature for 16 hours. The polymer was filtered off and washed with

DCM. The combined filtrates were evaporated in vacuo. The crude substance was
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‘tenperature for 5 hours. It -was then washed 5 tines
wth DMF and 5 tines with DCM and 25 dried in vacuo.
For the cyclative cl eavage of30,- the dry pol yner was
mxed with 10 mM of formc acid and shaken at room
tenperature for 16 hours. The polynmer was filtered off

n shed.with . DCM. The conbined filtyrates were .
RSB I St A aEoD T oo HAEr SRR a TS ity gempound
wd3 rﬁn@@é&tdﬂegpﬁfiﬁ&‘ﬁgﬁ 89 _Edﬁ.“h@@g%%taﬁ& pRsses described under

freeze-dried. The puré title conpound -24 was renoved
“Senerrl praedsésC ataronsedyn HRt Gise. MW 5566 4 h(ealcl gedoremémtopic); |

descri bed + <ceneral processes” were used in this
n&eﬁé‘g?éwa}’%@%%oéﬁal cul at ed, nonoi sot opi c); '
measured value (MtH)}: 544.3. Exanple 2
6- (4- Chl orobenzyl )= 1-(5-chloro-2-nmet hoxybenzenesul fony
| )-8-isopropyl hexahydro- pyrazino |
ElF 2- iézyri m di ne-4, 7-di one Structure: 0.3 g of

SAAGAT HL12019 (bromoacetal linker, S = 0.5 mmol/g,
SRapChlGRbyiBLe] -(5-TMbNDRithoAgBernR e HoN1)-n-i yltéRahydro-
.equi val ents of 2M i sopropyl am ne sol ut’i on reagent 1)
imilappE3-peyazagdettdioand the mixture was kept in a

cl osed vessel at 60C for 15 hours. The pol yner was
washed 7 tinmes with DV ‘
Sknotore. S) - 4- chl or ophenyl al ani ne (reagent 2) (3

equi val ents) was coupled to the secondary am ne on

t he pol yne th HATU (3 ui val ents) and DI EA (9

equi val ents) \in final concentration was
0.2-0.3M TheN xture was left at 55C for 4
dnours. The (poly shed 6 tinmes with DMF. The
NOC pr.ot ecty ve p was elimnated with 20 50%

|O wne \n/ﬁp (5 + 15 ni nutes).
S—N
U
\ © 0
o)
/

0.3 g of TentaGel HL12019 (bromoacetal linker, S = 0.5 mmol/g, Rapp Polymere,

Tiibingen) was washed with DMSO. 20 equivalents of 2M isopropylamine solution in

- DMSO were added, and the mixture was kept in a closed vessel at 60°C for 15 hours. The

polymer was washed 7 times with DMF.
Fmoc-4-chlorophenylalanine (3 equivalents) was coupled to the secondary amine on the

polymer with HOAt (3 equivalents) and DIC (3 equivalents) in DMF. The final

-concentration was 0.2-0.3M. The reaction mixture was left overnight at room temperature.

The polymer was washed 6 times with DMF. The Fmoc protective group was eliminated
with 50% piperidine in DMF (5 + 15 minutes).

Fmoc-glycine (3 equivalents) was then coupled on with HOBt (3 equivalents) and DIC (3
equivalents) in DMF (final concentration: about 0.2M) over a period of at least 4 hours.
The Fmoc protective group was eliminated with 50% piperidine in DMF (5 + 15 minutes).
The polymer was washed 5 times with DMF and 4 times with acetonitrile and mixed with a

solution of 1.5 equivalents of 2-methoxy-5-chlorobenzenesulfonyl chloride and
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" Froc- bet a- al ani ne (3 equival ents) was then coupled on

with HOBt (3 equivalents) and DIC (3 equivalents) in
DVF (final concentration: abdlt- 0.2M over a period of
at least 4 hours. The Fnoc protective group was
elimnated with 50% pi peridine in DM (5 + 15

L3RS oD . Bl (AP ednoaPintian: b7y o} bAm eagted at room

t&ﬁ?’ér&ﬁkeef'& ] h@ﬁrszlt'ﬁstﬂ%ywéhg&‘g iely %ﬂﬁl%mnﬁ%r\%es with DCM and

oride (reagent 3) and 3 equivalents of DI EA
d@@éummcmm le (final concentration: 0.1-0.15M and

FORIR Gl GR BE DR bR oE ol 7o e e8P ana

sHilicaGht | tdbrr\/ feiRratie forlt Renduy € Tak 'pBFynfér G @Et%re‘afofff aﬂdhﬁashed w1th -

dr Eol yrer--was--m-xed-w-th-10-nt-"of -form-c-acid
Q@iﬁ( he aftmbia@drﬁlt@msem@ gva@omwd mevahe idie cliie Spbﬁtzme Was

T N KN Ne IR N -

v@dﬂb&h&%@ﬂ&ﬁgmﬂ(wﬁﬁ by €TPTICN The @y@télﬁfaﬁd 9?00%&;@& 8&aktibdd @hder
and wat er and freeze-dried. The pure title conpound

“(usBerpEhFeCAsEesa feE? Ugedin fhiTease- cMV\by SRPI0E. (Cﬂiﬁéatsﬁ}ssn@wwlc)

under "General processes" were
usghggé‘?’gﬁl ?@Sr%f %gﬁw_ 539. 10 (cal cul at ed,

nonoi sotopi c); neasured value (MtH)+: 540.3. 10
Exanpl e 3 6-Benzyl - |

- (5-chl or o- 2- net hoxybenzenesul f onyl ) - 8-i sopr opyl hexahy
Egﬁgﬁﬁggzino- [ 1,2-a]pyrimdine-4,7-dione 15

5-(4-Chlorobenzyl)-1-(5-chloro-2-methoxybenzenesulfonyl)-7-isopropyl-2-methyl-
tetrahydroimidazo[1,2-a]pyrazine-3,6-dione

Structure:

W =s2l

0.3 g of TentaGel HL12019 (bromoacetal linker, S = 0.5 mmol/g, Rapp Polymere,
Tiibingen} was washed with DMSO. 20 equivalents of 2M isopropylamine solution in
DMSO were added, and the mixture was kept in a closed vessel at 60°C for 15 hours. The
polymer was washed 7 times with DMF.

Fmoc-4-chlorophenylalanine (3 equivalents) was coupled to the secondary amine on the
polymer with HOAt (3 equivalents) and DIC (3 equivalents) in DMF. The final

concentration was 0.2-0.3M. The reaction mixture was left overnight at room temperature.
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Structure: 0.3 g of TentaGel HL12019 (bronpacet al
l'inker, S = 0.5 mollg, Rapp Pol ynere, 20 Tubi ngen)
was washed with DVBO. 20 equixdal ents of 2M

i sopropyl am ne solution in DMSO were added, and the
m xture was kept in a closed vessel at 60C for 15

our The . Was. 7 tines wt.h DV, o
ot Vs SRS B Rish BANE e i et o g gliminated
with 3098 ﬁﬁﬁaﬂ@@mmgewmhms ). pol ymer with HATU (3 '
equi va ents and DI 9 equivalents) in DMF. The

HmagAR) zm{é @ﬁtllwaknféhwwaéie@ coude@mn with dlQBiHSteiquivalents) and DIC

h
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Tk lP@ﬁd&%Ir@t@ctY\#et dloupR %6 ﬂirﬂﬁﬁiled At 30% Pideridine in HRF (5 + 15 mmutes)

~-m-nut-es)=26-Fnoc-bet-a-al-anine (3 -equi-val-ents) -was-

T dalyeest pras v asheds) tmeorh DMF agd timeswith acgienitrify a@d(rslxed witha
sgﬂ'ﬂbﬂ gk Rl ﬁﬁlgh Jffltl?lgf ZQnétﬂf&yArg %ﬁﬁ?ﬁeﬁ%ﬁ&Q@ép&%n& ;%’M

OVer a perio
3mqoivetshtsvc&‘ DJEALIR aveteniedile lﬁﬁmﬂtceﬁbeﬁtrhﬂiblﬁ 0%-Mil Hiel) old facﬂed at room
15 m nut es The érrer was washed 5 t

tweqsawoaﬁaowsdt Weg hmltwsb@ﬁ s iisedeMbiangd Sélmes with DCM and

52 fQ.0f 1.5 equival ents of
d2 1rirg:% ox?/ 5-chl orobenzenesul fonyl chloride and 3

Feqﬂiewablahte;cleﬁva@b &4, tha dacpelomiet whs muxctliwidd 10 ml of formic acid and

SEHa &1 e ST REAIIOuTS LHa 2o DRsh “AA CHEde 8 T araashed wih
DENNTEMorahiHePfifitafB Svetd EvhpdldedBindactl, TRE chide (@Gdttcd Yras

For the cyclative cleavage off, the dry polynmer was
drﬁsw@@ﬂ i & mixbareif aesftorfigilerand weied alahﬂeezsidallcénﬂmPMQ titte compound

erature for.1 mer .was fi
i S Ren Py HRL CC d iRt A Progpses fSpgbed inder
“Gﬂﬂéi@lrlﬂb@désdsn wWeRCHRd il thes Edsb MW £330 0 ¢&IMASed, monoisotopic);
measured value (M+H)™: 540.3.

Example 9
1-(5-Chloro-2-methoxybenzenesulfonyl)-6-cyclohexylmethyl-8-isopropylhexahydro-

© pyrazino[1,2-a]pyrimidine-4,7-dione

Structure:

Cl \l/

The compound in Example 9 was synthesized by the process described in Example 2 using

_ the following reagents:
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di ssolved in a mxture of acetonitrile and water and

freeze-dried. The pure title conpound was renoved
after purification by HPLC. -Pie system and processes
descri bed under 15 "General processes” were used in
this case. MW= 505.14 (calcul ated, nopnoi sotopic);

'_I{Ea%?s%r ed val }Zl_g ( MtH) k: 506. 3. Exanple 4

=l 4 1SgvgP “hoxybenzenesul fonyl ) - 6- (3, 4-di chl or ob

. Fesagatt 2- Bmbsepslomygaiy dro- 20

l;geyr azino[1, 2- a]gyri m di ne-4, 7-di one Structure: C 25
ageryy 3pf-meshrxycerhlprobeuzegequbfooyiohtostdel | i nker, S = 0.5

1/, [ Tuki ngen) ,wa d wi-t
R R S sprobi BEE e R REREE T En 1
DMSO wer e added, and the m xture was kept in a closed
vessel--at-60C for-15 hours.—The —polynmer was washed -7 -
times with DMF. - -27 Fnoc-(S)- 3, 4-di chl or ophenyl al ani ne
Eﬁ)%nﬁﬂé':l(\/al ents) was coupled to the secondary ami ne on

e ‘polymer wth HATU (3 equival ents) and DI EA (9
le@uCMatoehirgelhoxRbddlvEnestifenyi)-8alclobayt-8 Akdpabp ORexaBgdiro-
0.2-0.3M _The reaction mxture was left at 55C for 4
PpEEol L3 RPYEINGRER. (@¥n6ashed 6 times with DVE. The
Fnoc protective group was elimnated with 50% '
pi peridine in DM (5 + 15 mnutes). Fnoc-beta-al ani ne
St®cmpi val ents) was then coupled on with HOBt (3
equi valents) and D G, (3 equivalents) in DMF (final

concentration: about j0.2M ove period of at |east 4
"hours. The Fnoc pro ive groupl was elimnated with
50% pi peridine in 5+015 N

&1

N7 TN

O O
/ A
(@]

The compound in Example 10 was synthesized by the process described in Example 2
using the following reagents:

Reagent 1: isopropylamine

Reagent 2: Fmoc-cyclohexylgylcine

Reagent 3: 2-methoxy-5-chlorobenzenesulfonyl chloride

MW = 497.18 (calculated, monoisotopic); measured value (M+H)": 498.3.

Example 11

1-(5-Chloro~2-methoxybenzenesulfonyl)-8-isopropyl-6-phenethylhexahydro—
pyrazino[1,2-a]pyrimidine-4,7-dione

Structure:
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~freeze-dried."

m nutes). 10 The pol yner was washed 5 tinmes with DW

and 4 times with DCM and nmixed with a sol ution of 1.5

equi val ent's of 2-met hoxy- 5- cBor obenzenesul f onyl
chloride and 3 equivalents of DIEA in acetonitrile

~ (final concentration: 0.1-0.15M and reacted at room

tegperature for 5 hours. It was then washed 5 tines
wi fh DWVF and\ﬁ/fines with THE and dried in vacuo. 15
| ati ve cl eavage off, the dry polynmer was -

Ned_s8F formic acid and shaken.at room
The polyner was filtered off
a.conbined filtrates were
ude substance was di ssol ved
e and water and
TRe pure tTtle conpound - was renmoved -
after purification by HPLC. The system and processes
descri bed under 20 "General processes” were used in
ThBicempasfl inm/aﬁlFWBL ®ds %;@ﬁiegitzb@bﬁdme PYEdeE §RLAPIACH Example 2
nmeasured val ue (MrH) +: 574. 3. Exanple 5 25
uging(thefollpwmegsrgents ene- 2- sul f onyl ) - 6- (4- ni trobenzyl ) he

fof inakl, 2-a]- pyrimdine-4,7-dione -28

@%%%%?Ugééﬁéﬁ%&' g of TentaGel HL12019 (bronpaceta
Rebgdoe 2, FrbochOmbphemlalahindRapp Pol ynmere,  Tubi ngen) was
washed with DVBO.. 20 equi val ents_of 2M al |yl am ne
Reggnt ?b%meﬂi%ws%ﬁhlmbér@aﬁ@éfpnﬂﬁamﬁl@ mi xture was kept
NIW 25 8. P8 RAIGERRE ncbisHfic Aneabired V- (VU PRIOVTET

was washe times wth
Frnoc- (S) - 4- ni t rophenyl al ani ne (3 equi val ents) was
coupl ed to the secondary am ne on the

Example 12
1-(5-Chloro-2-methoxybenzenesulfonyl)-6-indan-1-yl-8-isopropyl-hexahydro-
pyrazino[1,2-a]pynimidine-4,7-dione

Structure:

Cl Y

The compound in Example 12 was synthesized by the process described in Example 2

using the following reagents:

‘Reagent 1: 1sopropylamine

Reagent 2: Fmoc-indanylglycine
Reagent 3: 2-methoxy-5-chlorobenzenesulfonyl chloride

MW = 531.16 (calculated, monoisotopic); measured value (M+H)": 532.3.
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10 polynmer with HATU (3 equival ents) and DI EA (9

equi val ents) in DMF. The final concentration was

0.2-0.3M The reaction nixtuRé-was |eft at 55C for 4

hours. The polyner was washed 6 tines with DMF. The

Fnoc protective group was elimnated with 50%

%ﬁgﬁégéne in DMF (5 + 15 m nutes). Fnoc-beta-al ani ne
gui val ents) was then coupled on with HOBt (3

le(qb[i?Maioell-ﬁﬁe)hcﬂ:lyﬁenzéﬁes&f&ﬁﬁﬁ%%—%@ﬂ@ﬂ&ﬁ%eny?e@?ﬁ]8(i§c'bﬂiéﬁ11—
. or a 4

concentration: about 0.2 over a perio _ east
whydropyrginoibe-afinsiedineve’-giosap was el i minated with
50% pi peridine in DMF (5 + 15 mnutes). The pol yner
was washed 5 tines with DM and 4 tinmes with DCM and

Seiuegpet:Wi th a  sol ution of 1.5 equival ents of _

in 20 acetonitrile (final concentration: 0.1-0.15M
angl reacted at roomtenperature for 5 hours. It was
t hen washed imes with DMF and 5 tinmes with THE and

dred i n vacug. F%r the cyclative cl eavage off, the
olyger Aixed with 10 ml of formc acid and
aken, at ;Eﬁwtenperature for 16 hours. The pol yner
wap fijreged~gif~gnd washed with DCM The conbi ned
fidtr& esfwereé ev

€Ubst ance

porated in vacuo. The crude
hssotyed in a mxture of
acetonitrile and wat d freeze-dried. The pure
title conpound was powed after purification by
HPLC. The system and proce€ses described under
"Ceneral processes” were used in this case. MN=
534. 16 (cal cul ated, nonoi sotopic); neasured val ue

Thbbhpourd 12 Fxadple BOwixamitesiz&d by the process described in Example 2

6- (4- Chl or obenzyl ) - 1- (5- chl or o- 2- met hoxybenzenesul f ony
uping thefoHpwingraagestspr opyl - hexahydropyrazino [ 1, 2-a]

RRY¥En Ak B5ofyidmticone

Reagent 2: Fmoc-homotyrosine
Reagent 3: 2-methoxy-5-chlorobenzenesulfonyl chloride
MW = 535.15 (calculated, monoisotopic); measured value (M+H)": 536.3.

Example 14
8-Isopropyl-6-(4-methoxybenzyl)-1-(2-methoxy-5-methylbenzenesulfonylyhexahydro-

pyrazinof 1,2-a]pyrimidine-4,7-dione

Structure:

Y

> OO
S//

7

° ° IL/L

&)
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5 Structure: ClL 0.5 g of TentaCel HL 12019
(brompacetal | inker, S = 0.5 nml/g, Rapp Pol ynere, 10
Tubi ngen) was washed with DVMB@.-20 equi val ents of 2M

i sopropyl am ne solution in DMSO were added, and the

m xture was kept in a closed vessel at 60C for 15

hours. The. polynper was washed 7 tines with DV
Thssempornd ’@ﬂ%ﬁﬁ'&%l‘hw&ﬁﬂﬁ’@e@@eféhﬁ theanresrss fespakedds Fxeawle 2

' _.ufsgl ttﬂ@fo?l t&&;‘gﬂ% ne on the polymer with HOAt (3

|va C (3 equivalents) in DW. The final
Iﬂeﬁgaﬂrlcsnpxropylamme/vas 0.2-0.3M The reaction m xture

was | over ni at. . roomtenperature. The pol yner
Rfage ﬁ%‘&"@f‘}e szlﬂﬁ DVF. The Fnoc protective group
Rhl nq%ﬁ DMF (5 + 15
Nﬁ@%t 35?1 | sos 3‘%%“%5‘%@3?5@ rel%?s) wast-hen--

| MBU 15620 Kcaldul e d@BMo{sBtopin)j matsarddsialen(@-BC {1%.3.

equi val ents) in DVMF (final concentration: about 0.2M
over a period of at |east 4 hours. 20 The Fnoc
protective group was elimnated with 50% pi peridine in
DMF (5 + 15 minutes). The polyner was washed 5 tines
Eniapiplons and 4 times with DCM and mixed with a

"
B aP R CLR ey mettftspr s pgyihesahydro-
iﬁb@i gwgwldialeaﬁv -4nPCM (final concentrati on:

and reacted at room tenperature for 5
hours It was then washed 5 tines with DMF and 5 tines
S\Gﬁiu and- 25 dried in vacuo. For the cyclative

eavage off, the dry polynmer was m xed with 10 m of
formc acid and shaken at roomtenperature for 16
hours. The polynmer was filtered off and washed wth
DCM The conbipéd filtrates were evaporated i n vacuo.
The crude subsitance was

N F
LY
S\
NK/IL

o

The compound in Example 15 was synthesized by the process described in Example 2
using the following reagents:

Reagent 1: isopropylamine

Reagent 2: Fmoc-4-fluorophenylalanine

Reagent 3: 2-methoxy-5-methylbenzenesulfonyl chloride

MW = 503.19 (calculated, moncisotopic); measured value (M+H)": 504.3.



-30 dissolved in a mxture of acetonitrile and water -
and freeze-dried. The pure title conpound was renoved
after purification by HPLC -Jhe systen1and processes
described under "General processes” were used in this
case. MW = 555.10 (cal cul ated, nonoi sotopic);

nmeasured value (MFtH{: 5 5 6.3. Exanple 7
Exampledft or obenzyl )-1- (5 -chl or o- 2- met hoxyb

I
S g3 s R R IR gk T E gy
pheninael-ajpiizidife-4 frdioRacet al linker, S = 0.5 mol g,
Rapp Pol ynere, 15 Tubi ngen) was washed with DVBO. 20
equi val ents of 2M i sopropyl am ne solution in DVSO
5 sWkidreadded, and the mxture was kept in a closed
o ofegsel--at--60C f-or--15 -hour s - The-—pol-ynmer -was-washed -7 -
times with DMF.. Fnoc-4-chl orophenyl al ani ne (3
equi val ents) was coupled to the secondary am ne on the
pol ymer with t (3 equivalents) and DIC (3 :
equi val ent s) DMF. The final 20 concentration was

0.2-0.3 ) ure was | eft overni ght at
-Feoma@%eﬁur. ol ymer was washed 6 tines with
. ¢ e group was elimnated wth
'per din |nDI\/F(5+15 m nutes). Fnoc-gl yci ne
(3 egui vaken was then coupled on with HOBt (3
equi-gal ents) an® DI C (3 equi val ents) in DWF (final
gntration: about 2l\/p over a period of at |east 4

The compound in Example 16 was synthesized by the process described in Example 2
10 using the following reagents:
Reagent 1: isopropylamine
- Reagent 2: Fmoc-4-methylphenylalanine
Reagent 3: 2-methoxy-5-methylbenzenesulfonyl chlonide
MW = 499.21 (calculated, monoisotopic); measured valne (M+H)": 500.3.
15 '

Example 17
6-(4-Bromobenzyl)-1-(5-chloro-2-methoxybenzenesulfonyl}-8-isopropylhexahydro-
pyrazino[ 1,2-ajpyrimidine-4,7-dione

20 '
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25 The Fnoc protective group was elimnated with 50%
pi peridine-in DM (5 + 15 mnutes). The pol ynmer was
washed 5 tinmes with DMF and -88t-i mes with acetonitrile’
and m xed with a solution of 1.5 equivalents of
2- met hoxy- 5-chl or obenzenesul fonyl chloride and -31 3
equi valents of DIEA in acetonitrile (final

itration: 0.1-0.15M and reacted at room
tenperature for 5 hours. It was then washed 5 tines
with DM and 5 tines with DCM and dried in vacuo. For
the cycl ati eavage off, the dry pol yner was m xed
with 10 nm MrrﬁC acid and 5 shaken at room
tenperature f 24-ho . _Bpe polymer was filtered off
g conbined filtrates were

. _
= xttfre oF a rile and water and

dr itt?g(ghe pure title compound was renoved
‘ puri fi~€atien by HPLC. The system and processes
descni bed under "General processes” were used in this
case.CIMNV = 525. 09 (cal cul ated, nonoisotopic); 1'0
measured val ue (MtH)*: 526.3. Exanple 8 5 -(4-Chlorob
enzyl)- | -(5-chloro-2-nethoxyb

TEERGRSUHT ARk 1705 A oeTRY I srodkSe desorped in Examle
u€ilng 210 PliIdwingatagkatst aGel HL12019 (bronvacetal |inker, S

= 0.5 mmwl /g, Rapp Polynere, Tubingen) was washed
Rﬁ?ﬁﬁ“ﬂ]\/@@mgﬂa@&ﬁ val ents of 2M i sopropyl ami ne

mgaﬁbppmbm-b%@%m giagded, and the mixture was kept
In"a closed vessel at 60C for 15 hours. The pol yner

Reagentd shawtioxyt SyesthyltchzdeFulfonyl chloride
MW = 583.05 (calculated, monoisotopic); measured value (M+H)": 584.3.

Example 18
1-(5-Chloro-2-methoxybenzenesul fonyl)-6-(4-fluorobenzyl)-8-isopropylhexahydro-
pyrazino{ 1,2-ajpyrimidine-4,7-dione

Structure:
N F
o O
S.
N N
k/go
Cl

The compound in Example 18 was synthesized by the process described in Example 2

using the following reagents:
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- 25

Froc- 4- chl or ophenyl al ani ne (3 equi val.ents) was coupl ed
to the secondary anmine on the 25 polynmer wth HOAt (3
equi val ents) and DI C (3 equi-al-ents) in DWMF. The fina
concentration was 0.2-0.3M The reaction m xture was

| eft overnight at roomtenperature. -32 The pol ymer
was washed 6 tines with DMF. The Fnoc protective group
Reggend |l #PARP¥@™IG t h 50% pi peridine in DVF (5 + 15

R e P RIRE o ent ) ana DIC (3

Regpent 8t Bideshoxyrd-EMorabbheaksutfongleniaradel on: about 0. 2M
r riod of at |east 4 hours. The Enoc
1\@35‘5?é?%-55écag%%d,o%gwaorqwqaame%ﬁuwdtw?@dw&ﬂp’ewdﬁ-ne in

DMF (5 + 15 mnutes). 1:0 The polynmer was washed 5

~times wth DMF-and 4 ttimes wth acetonitrile and m xed

with a solution of 1.5 equival ents of
-nethiéy-S-chlorobenzenesulfonyl chloride and 3
Rl nts of DIEA in acetonitrile (final

.lcﬁn@ﬁﬂhr—ﬁ?ﬂe@ﬁﬁxyge hQesﬁgb%ld?@-\Clivsa(f%)?(ﬁﬁztl-%Ctﬁl%etﬁ%%zyl)hexahydro— |

tenperature fof 5 hours. then washed 5 tines
pwirazimoDVE-ajmutinBdinerded-dioneh DCM and dried in vacuo. For
the cycl ative cleavage off, the dry pol yner was m xed
wth 10 m of formc acid and shaken at room -
gneopes:-at ure for 24 hours. The polyner was filtered off
and washed with DCM The conbined filtrates were
evaporated in vacuo. The crude substance was dissol ved
in a mxture_of acetonitrile and water and
freeze-dried. e pure title conmpound 15 was renoved
after purificgfion by HPLC. The system and processes
descri begd under Cens processes” were used in this
ta e.Ogggg 39. 1D (cé at ed, nonoi sot opic);

meagur gd>y y . 0.3. 20 Exanple 9

Ci

The compound in Example 19 was synthesized by the process described in Example 2

_using the following reagents:

Reagent 1: isopropylamine
Reagent 2: Fmoc-4-methylphenylalanine
Reagent 3: 2-methoxy-5-chlorobenzenesulfonyl chloride

MW = 519.16 (calculated, monoisotopic); measured value (M+H)": 520.3.

Example 20
1-(4-Bromo-2-ethylbenzenesulfonyl)-8-1sopropyl-6-(4-methoxybenzyl)hexahydro-
pyrazinof1,2-a]pyrimidine-4,7-dione
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1- (5-Chl oro- 2- nethoxybenzenesulfonyl) 6- cyclohexylneth

yl - 8-i sopropyl hexahydro- pyrazirxo |
1, 2-a] pyri m di ne- 4, 7- di one” Stbucture: 25 The conpound

in Exanple 9 was synt hesi zed by the process descri bed
in Exanple 2 using the follow ng reagents -33
Reagent |: isopropyl am ne Reagent_Z

StweieTesycl ohexyl al ani ne Reagent 3:

2- met hoxy- 5- chl or obenzenesul fonyl chl oride MV = 511, 19
(cal cul ated, nonoi sotopic); neasured val ue (MHH) +:

512.3. 5 Exa I 10
1- (5-Chl oro- 2- thoxybenzenesulfonyl) 6- cyclohexyl

sopropylhexah fr o- @yr. in, QL\
' pyr@n1 | ne~#7- @ ong 10~Structure: C 15 The
--c-o PO n:% i nﬁé:' al-e: 1- synthesi-zed -by the process v
ip G sing the foll owi ng reagents:

np
‘ i SO ropylanlne Reagent 2:
r«clo ci ne Reagent 3:
oxy-5-chl or obenzenesul f onyl chl ori de

The compound in Example 20 was synthesized by the process described in Example 2

. using the following reagents:

.Reagent 1: isopropylamine

Reagent 2: Fmoc-O-methyltyrosine

Reagent 3: 2-ethyl-4-bromobenzenesulfonyl chloride

MW = 577.12 (calculated, monoisotopic); measured value (M+H)": 578.3.

Example 21
6-(4-Bromobenzyl)-1-(4-bromo-2-ethylbenzenesulfonyl)-8-isopropylhexahydro-

pyrazino[1,2-a]pyrimidine-4,7-dione

Structure:
N e Br
O /0
g’
SNTOON
\\/&O
Br

The compound in Example 21 was synthesized by the process described in Example 2

using the following reagents:

Reagent 1: isopropylamine
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20 MW = 497.18 (cal cul ated, nonoisotopic); neasured
val ue (MtH) +: 498. 3. Exanple 11 _
1- (5- Chl or o- 2- net hoxybenzenegil-f onyl ) - 8-i sopr opyl - 6- ph

- enet hyl hexahydro- pyrazino[ 1, 2-a]pyrimdine-4,7-dione

25 Structure: -34 The conmpound in Exanple 11 was

synt hesi zed by the process described in Exanple 2
Reageny 2t Rmosdriremopbeybaddent s: Reagent 1: |

3 pyl_al ne : phenyl al ani ne
%g%g%tfgﬁ{%ﬁe% g§§r& I-l%ﬁllﬂgr%g@ﬁgg%esul fonyl chloride
NIW = 654.92 &ildutatd; uhaioistopinnabsatedpiabje; (MnEaS U664 val ue
(MtH) }: 520.3. 10 Exanple 12 1-(5=Chl oro - 2- net hoxyb
enzenesul f onyl ) - 6-i ndan- 1-yl - 8-i sopr opyl - hexahydr o-
pyrazino [ 1,2-ajpyni mdine-4,7-dione 15 Structure:

Kyamgde 22 descri bed in Exanple 2 20 using the foll ow ng
reagents; Reagent | am eagent

X an}ﬂj%'ﬁ Y %?Iﬁéﬁlﬁ{g%ggéfﬁépor%gn%ﬂ)g—1s propy]%éxahydro-
p%}iz[fﬁ{olﬂﬁébﬁj@rﬁﬁhﬁ{egtgﬁﬂﬁ@esul fonyl chloride

Structure:
| N F
9] o °
>4
~N N
K/KO
Br

The compound in Example 22 was synthesized by the process described in Example 2
using the following reagents:

Reagent 1: isopropylamine

Reagent 2: Fmoc-4-fluorophenylalanine

Reagent 3: 2-ethyl-4-bromobenzenesulfonyl chloride

MW = 565.10 (calculated, monoisotopic); measured value (M+H)": 566.3.

Example 23
1-(4-Bromo-2-ethylbenzenesulfonyl)-8-isopropyl-6-(4-methylbenzyl)hexahydro-
pyrazino[1,2-a]pyrimidine-4,7-dione '
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'(I\/Hr|—|)+ 5363 15 Exarrple 14
VA

MAN = 531.16 (cal cul ated, nonoi sotopic); neasured val ue
(MtH) +: 532.3. -35 Exanple 13
1- (5- Chl or o- 2- net hoxybenzenesﬁul—f onyI) 6- [ 2- (4- hydr oxyp

~henyl ) ethyl]-8-isopropyl - -. hexahydr opyr azi no[

1, 2-a] pyrimdine-4,7- dlone 5 Structure: The conpound
ﬁn Exanpl e 13 was synt hesi zed by the process descri bed
tﬂm%[%mpl e 2 10 using the followi'ng reagents: Reagent

l: i sopropyl ami ne Reagent 2: Fnoc-honotyrosine = - '
Reagent 3: 2-met hoxy-5-chl orobenzenesul fonyl chloride
MWV = 535. 15 ul at ed, nonoi sot opi c); neasured val ue

8- 1 sopropyl - 4 : (2- met hoxy-5
-+t hy bepze esul on . pyrazi no[

nple 2 using the follow ng reagents:
) : opropyl am ne Reagent 2: :

goc- O net hyl t yr osi ne Reagent 3: 2-net hoxy-5

- met hyl benzenesul fonyl chl ori de

The compound in Example 23 was synthesized by the process described in Example 2
using the following reagents: |
Reagent 1: isopropylamine

Reagent 2: Fmoc-4-methylphenylalanine

Reagent 3: 2-ethyl-4-bromobenzenesulfonyl chloride

MW = 561.13 (calculated, monoisotopic); measured value (M+H)": 562.3.

- Example 24

8-Isopropyl-6-(4-methoxybenzyl)-1-(3-trifluoromethylbenzenesulfonyl )hexahydro-
pyrazino[ 1,2-a]pyrimidine-4,7-dione '

Structure:

f/@r\
9]

OQ: // /E

S.

rL/L

)

The compound in Example 24 was synthesized by the process described in Example 2

using the following reagents:
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MAN = 515. 21 (cal cul at ed, nonoi sot-opi c); neasured value-
(MtH)}: 516. 3. Exanple 15 10 _
6- (4- Fl uor obenzyl ) - 8- i sopr opyd3--1- ( 2- met hoxy 5- met hyI be
nzenesul f onyl ) hexahydro- pyrazino | -
1, 2-a] pyrimdine-4,7-dione Structure: 15 The conpound
I{ %@ |l e 151 was synt hesi zed by the process descri bed
e R%Pgroﬁyaﬁg’?eng the followi ng reagents: Reagent 1:
Reigﬁ{tQth@HJGlﬁaeﬁth?R@&%m 2: -

Frnoc- 4-f | uor ophenyrl al ani ne Reagent 3:

Reagent Boyri Busremiethybenzeenssionf behjéridhl or i de MW = 503. 19

LS 3 Sl TR SOL OB G, easred v M

- (2- met hoxy- 5- net hyl benzenesul fonyl ) - 6- (4- net hyl benzyl -

yhexahydro- -pyrazi no[ -1, 2-a] pyrim-dine-4,7-dione -The

conpound in Exanple 16 was synt hesized by the process
Esgscrlggd in Exanple 2 10 using the follow ng
Reagent 1: isopropyl am ne Reagent 2:

6F(f40]3ro‘ﬂndme -plRPY0p3 - 13- MefliRg Ry lb%nzenesulfon Dhexah dro-
2- met hoxy- 5- net hyl kl))gng{gnesul f onyl chI ori de 49}55 21

Pyﬁﬁﬂﬁﬁlaﬁéﬁﬂﬂﬁﬁﬁﬁﬁgﬁﬂwﬁpc) nmeasur ed val ue (N%FD+.
500. 3. 15 : - _

Structure:;

The compound in Example 25 was synthesized by the process described in Example 2
using the following reagents: '

Reagent 1: isopropylamine

Reagent 2: Fmoc-4-bromophenylalanine

Reagent 3: 3-trifluoromethylbenzenesulfonyl chloride

MW = 587.07 (calculated, monoisotopic); measured value (M+H)™: 588.3.

Example 26
6-(4-Fluorobenzyl)-8-isopropyl-1- (3—tnﬂuoromethylbenzenesulfonyl)hexahydro-
pyrazino[1,2-alpyrimidine-4,7-dione



Exanpl e 17 6-(4-Bronobenzyl)-1-(5 -chloro-2 -nethoxyb
enzenesul fonyl ) - S-i sopr opyl hexahydr o- pyrazi no[.
1, 2-aj pyrimidi ne-4, 7-di one 2@4-38 Structure: C 5 The
- conpound in Exanple 17 was synt hesi zed by the process
described in Exanple 2 using the follow ng reagents
Reagent 1: isopropyl am ne Reagent 2: :
SERSYIS - br onophenyl al ani ne Reagent 3:
2- met hoxy- 5- net hyl benzenesul fonyl chl oride 10 NMV—_
583. 05 (cal cul ated, nonoi sotopic); neasured value
(MrH) +: 584 Exanpl e 18
1- (5- Chl or o- 2- met hoxybenzenesul f onyl ) - 6- (4- quorobenzy
|')-8-isoprophlhexahyd B5 pyrazi no[
1,21§lQ9rL£fd| bne Structure: C!' 20 The
~ ~conpotgid- i A as - synt-hesi zed-by-the- process
deseyl beld i nNExanpl e using the follow ng reagents:
Reagent 1. i sopropyl am ne
O

5  The compound in Example 26 was synthesized by the process described in Example 2
using the following reagents:
Reagent 1: isopropylamine
Reagent 2: Fmoc-4-fluorophenylalanine
Reagent 3: 3-trifluoromethylbenzenesulfonyl chloride
10 MW =527.15 (calculated, monoisotopic); measured value (M+H)": 528.3.

Example 27
3-Isopropyl-6-(4-methylbenzyl)-1-(3-trifluoromethylbenzenesulfonyl)hexahydro-
pyrazino{l,2-a]pyrimidine-4,7-dione

15
Structure:
E
0 " ©
O:\\ 4 /[
S\
N N
k)\)
F F
F

20  The compound in Example 27 was synthesized by the process described in Example 2

using the following reagents:
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o (MrH) '} 7 520.-3. - Exanpl e 20 e
- 1-(4-Brono- 2- et hyl benzenesul fonyl) - 8-i sopropyl - 6- (4-ne

Reagent 2:. Fnoc-4-fl uorophenyl al ani ne Reagent 3: -

2- met hoxy- 5- chl or obenzenesul f onyl chl oride MW = 523. 13
(cal cul ated, nonoi sotopic); -#tasured val ue (MH){:
524. 3. Exanple 19

1- (5- Chl or o- 2- net hoxybenzenesul f onyl ) - 8-i sopropyl -6- (4
- met hyl benzyl ) hexahydro- pyrazi no[ '
Rf?%.’a-nﬁp]?‘?l?rﬂgﬂ%rﬂ@ﬂ, 7-dione 10 Structure: Cl 15 The
ReQFERP M Rinbdl4 BXaRRpen) B1sRs synt hesi zed by the process
described in Exanple ™2 wusing the foll ow ng reagents:
Rregege it 3-trifhiosopetbppernenerel Red gbiride:

A hy!l | al .ani R , +
N KRR M SRR RO e vean's 52 -
519. 16 (cal cul ated, nonoi sotopic); neasured val ue

hoxybgnzyl ) hexahydro- 25 pyrazi no[
E&‘?%-p!ﬁ%ri m di ne-4, 7-dione -40 Structure: 5 The
1QQ/FHDikdh ¥ Penz¥eadBifen y208 Waprapynt {8 shaBekyBynAyNB Qe RS S
described in Exanple 2 wusing the follow ng reagents:

rriszgels2-2lpyrsdgrehydimmne

Structure:
T
0
& [
NK/L

o

The compound in Example 28 was synthesized by the process described in Exampie 2
using the following reagents:

Reagent 1: isopropylamine

Reagent 2: Fmoc-O-methyltyrosine

Reagent 3: 2,5-dimethylbenzenesulfonyl chloride

MW = 499.21 (calculated, monoisotopic); measured value (M+H)": 500.3.

Example 29
6-(4-Bromobenzyl)-1-(2,5-dimethylbenzenesulfonyl)-8-isopropylhexahydropyrazino-
[1,2-a]pyrimidine-4,7-dione
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Reagent 2: Fnoc--O nethyltyrosi ne Reagent 3:

2- et hyl - 4- bronmobenzenesul fonyl chloride 10 MV = 577.12
(cal cul at ed, nonoi sot opi c); -dasured val ue ( MrH) +:
578.3. Exanple 21 6-(4-Bronobenzyl) -

1- (4- br ono- 2- et hyl benzenesul f onyl ) - 8- |sopropylhexahydr

Eg 5 pyra2|no[1 2-a] pyrimdine-4,7-dione Structure:
e conpound i n Exanpl e 21 was synt hesi zed by the
process described in Exanple 2 using the follow ng
reagents: Reagent 1: isopropylam ne -41 Reagent 2'
Frnoc- 4-bro nyl al ani ne Reagent 3:

2- et hyl -4-br ﬁnnbenzenesulfonyl chl ori de MW = 625. 02
(cal cul at ed,-NrD pi cBr measur ed val ue (N%FD{

gnesul f-onyl)-6-(4- fluorobenzyl)

¢pr opyl hexah dro- pyrazi no

] pyrd m @i ne-4, 7-di one 10 Structure: The conmpound
Zxanpl €722 “Was synthesized by the process descri bed
anple 2 15 using the foll ow ng reagents: Reagent
1: i'sopropyl am ne Reagent 2:
Fnoc- 4-f |l uor ophenyl al ani ne

The compound in Example 29 was synthesized by the process described in Example 2

using the following reagents:

Reagent 1: isopropylamine

Reagent 2: Fmoc-4-bromophenylalanine

Reagent 3: 2, 5-dimethylbenzenesulfonyl chloride

MW = 547.11 (calculated, monoisotopic); measured value (M+H)": 548.3.

Example 30
1-(2,5-Dimethylbenzenesulfonyl)-6-(4-fluorobenzyl)-8-isopropylhexahydro-
pyrazino[1,2-a]pyrimidine-4,7-dione

Structure:
N 0 F
O /O
2 [
\NK/L

0

The compound in Example 30 was synthesized by the process described in Example 2

using the following reagents:
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Reagent 3: 2-ethyl -4-bronpbenzenesul fonyl chloride MN
= 565. 10 (cal cul ated, nonoi sotopic); measured val ue
(NMFD+ 566. 3.. 20 Exanple 2347- o
1- (4- Brono- 2- et hyl benzenesul f onyl ) - 8- |sopropyl -(4-ne
t hyl benzyl ) hexahydr o- pyrazi no[
1%? ]ll)érlm i ne-4, 7-di one 25 -42 10 The conpound in
%‘?‘Pg &NUeht hesi zed by the process described in
R%égémb@ﬁoc-umda%ﬂhéﬁyzsmhﬂn@w ng reagents: Reagent 1:
i soprop glan1ne Reagent 2: Fnoc-4-net hyl phenyl al ani ne
F’R@@éﬁt SﬂdlmetbyﬂbynmewfonﬂMnesul fonyl chloride MV

ME@I&’} ?%é:ﬂﬁ:gfa?@ tg}%%@é&%ﬁ% Sn%a%ﬁ’reg )vhiug?lel%l-ﬂ)e'd%\é %l ue

8- 1 sopropyl - 6- (4- met hoxybenzyl) - 1-( 3- trlfluoronethylbe

~nzenesul f onyl ) hexahydro- 15-pyrazino [

1,2-a] pyrimdine-4,7-dione 20 Structure: The conpound
| e 24 was synt hesized by the process descri bed
Exa“§§§%g|e 2 wusing the follow ng reagents: -43

1-(2,5-Dimethylbenzenesulfonyl)-8-isopropyl-6-(4-methylbenzyl)hexahydro-
pyrazino[1,2-a]pyrimidine-4,7-dione |

Structure:
N 0
ot T 0Y
S /
\NK/L

@)

The compound in Example 31 was synthesized by the process described in Example 2
using the following reagents:

Reagent 1: isopropylamine

Reagent 2: Fmoc-4-methylphenylalanine

Reagent 3: 2,5-dimethylbenzenesulfonyl chloride

MW = 483.22 (calculated, monoisotopic); measured value (M+H)": 484 3.

Example 32
6-(4-Chlorobenzyl)-1-(4-chloro-2,5-dimethylbenzenesulfonyl)-8-isopropylhexahydro-
pyrazino[ 1,2-a]pyrimidine-4,7-dione '



Reagent 1: isopropylam ne Reagent 2:
Fnoc- O- net hyl t yrosi ne Reagent 3: - _
3-trifluoronethyl benzenesul fol4 chloride MV='539.17"
(cal cul ated, nonoi sotopic); measured value 5 MtH) +:
© 540.3. . Exanple 25 6-(4-Bronobenzyl)-S-isopropyl -
3 tr| fI uor onet hyl benzenesul f onyl ) hexahydr o- _
Fno 1,2-a]pyrimdine-4,7-dione 10 Structure: 15
The conpound i n Exanpl e 25 was synthesized by the
process described in Exanple 2 wusing the follow ng

reagents: Re 1: |sopr opyl am ne Reagent 2:
Fnoc- 4- br onophenyl al ani ne Reagent 3:
3-trifluoronmetN e8]y €onyl chloride 20 MN =

5ot opi ¢); neasured val ue
6- (4-Fl uorobenzyl y-- oo

. - INO(3

T@%benzenesul fonyl ) hexahydro- 25
5 o[ 1,Z-al'pyrimdine-4,7-dione -44 Structure:
gdihe conpound i n Exanpl e 26 was synt hesized by the
process described in Exanple 2

5 The compound in Example 32 was synthesized by the process described in Example 1
using the following reagents: |
Reagent 1: isopropylamine
Reagent 2: Fmoc-4-chlorophenylalanine
Reagent 3: 4-chloro-2,5-dimethylbenzenesulfonyl chloride
10 MW =537.13 (calculated, monoisotopic); measured value (M+H)": 538.3.

Example 33
6-(4-Chlorobenzyl)-8-isopropyl-1-(2-nitrobenzenesulfonyl)hexahydropyrazino-
15 [1,2-a]pyrimidine-4,7-dione

Structure;

,O_ N 0 Cl
O=\" 0. /2
g’
\NK/I‘L

O
20
The compound in Example 33 was synthesized by the process described in Example 1

using the following reagents:

Reagent 1: isopropylamine
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using the follow ng reagents: Reagent 1:

i sopropyl am ne Reagent 2: Fnoc-4-fl uorophenyl al ani ne
Reagent 3: 3-trifluoronethyl-t¥nzenesul fonyl chloride
10 MW= 527.15 (cal cul ated, nonoi sotopic); neasured
val ue (I\/H—|)"' 528. 3. Exan'pl e 27

@eélﬁ%g%r ?E&? 6ﬂé§’{gn§ % ak%g%nzglm) né[ (3-trifluoromethyl ben

Iﬂeaéerﬁbp}lfﬂlt%%'nﬁﬁregul?m { @i6ride> Structure: 20 The
onpound in Exanple 27 was synthesized by the process

-M&éc PiBdd (¢%®¢M®O@0tm)n@eamdﬁ@ﬂuﬂw{ﬂ@ r&dgent s:

-45 Reagent 1: isopropylam ne Reagent 2:
Fnoc- 4- net hyl phenyl al ani ne Reagent 3:
3-trifluoronethyl benzenesul fonyl chloride MV = 523.18

: écal cul at-ed, nonoi sotopi ¢);  measured-val ue -(-M-H)+:

pe Exarrpl e 28 1-(2, 5-Dinethyl benzenesul fonyl) -

AERRPET CREA FRRT o b

pyrazmo[l 2-alpyrimidine-4,7-dione

Structure:
o Ne__0o cl
S\
N N
I\/&O
Ci

The compound in Example 34 was synthesized by the process described in Example 1
using the following reagents:
Reagent 1: isopropylamine

Reagent 2: Fmoc-4-chlorophenylalanine

~ Reagent 3: 2 4-dichloro-5-methylbenzenesulfonyl chloride

MW = 557.07 (calculated, monoisotopic); measured value (M+H)™: 558.3.

Example 35

6-(4-Chlorobenzyl)- 1-(2-chloro-4-trifluoromethylbenzenesulfonyl)-8-isopropylhexahydro-

pyrazino{1,2-a]pyrimidine-4,7-dione



10

15

20

FnDcCA grngp enyl

The conpound in Exanpl e 28 was synthesized by the
process described in Exanple 2 wusing the foll ow ng
reagents: Reagent 1: isopropy0am ne Reagent 2:
Frnoc- O net hyl t yrosi ne 20 Reagent 3: _
2, 5-di net hyl benzenesul fonyl chloride MV = 499. 21
é%ﬁhéulated nmonoi sot opi c); measured val ue (M+H) +:.
Exanpl e 29 6- (4-Bronobenzyl)- |1 :
- (2, 5-di met hyl benzenesul fonyl) - 8- |sopropylhexahydropyr
azino- 25 [1,2-a]pyrimdine-4,7-dione -46 Structure: 5
The conpound | nmpl e 29 was synt hesi zed by the
process described in Exanple 2 wusing the follow ng
reagents: Reag 1. o sopropydlam ne Reagent 2:
Al ani Reagent 3: 2,5
: fil-or-i-de--10 NMV— 547.-11-
; measured val ue (N%FD+

ed nnﬂblso opi
anmpl_e

met hyt"bet@enesul f onyl ) - 6- (4- fluorobenzyl) 8-
opyl hexahydro- 15

pyriazi no[ |, 2-a] pyri m di ne-4, 7-di one Structure: 20 The
ound in Exanple 30 was synthesi zed by the process
descri bed in Exanple 2

‘The compound in Example 35 was synthesized by the process described in Example 1

using the following reagents:

‘Reagent 1: 1sopropylamine

Reagent 2: Fmoc-4-chlorophenylalanine
Reagent 3: 2-chloro-4-trifluoromethylbenzenesulfonyl chloride
MW = 557.08 (calculated, monoisotopic); measured value (M+H)": 578.3.

Example 36
6-(4-Chlorobenzyl)-8-isopropyl-1-(2-methyl-5-nitrobenzenesulfonyl)hexahydro-
pyrazinof1,2-alpyrimidine-4,7-dione

Structure:
N Cl
o] =0
0{\8//
SNTON
g/go
Nxg
o



using the follow ng reagents: -47 Reagent 1:

i sopropyl am ne Reagent 2: Fnoc-4-fl uorophenyl al ani ne
Reagent 3: 2, 5-di net hyl benzerfdsul f onyl chloride MWV =
487.19 (cal cul ated, nonoi sotopic); nmeasured val ue
(MtH) +: 488.3. 5 Exanple 31

TRy R benzeneou Lony L), 5ol SR PN Sl e 1

_ | &ill%'tﬁ&mbi”m%‘iggeh%:7-di one 10 Structure: 15 The

10

15

20

25

conmpound in ainpl e 31 was synthesi zed by'the-process 
RiagentilbsdpiopylExampl e 2 using the foll owi ng reagents:

to1: i | am R t 2:
HREEA: FEprrRerbRaP Re  Reagent  3:
Roaperd Brehivhenziadssieh@ambng khRdde 20 MV = 483. 22

-(cal cul ated,” nonoi-sotopic); neasured value {MH +:

MBg= 334X fanisindatgh monoisotopic); measured value (M+H) : 535.3.

6- (4- Chl or obenzyl ) -1-(4-chl oro- 2, 5-di net hyl benzenesul f
onyl ) - 8-i sopr opyl hexahydro- 25 pyrazi no[ '
1,2-a]l pyrimdine-4,7-dione 5 The conpound in Exanple
32 was synthesi zed by the process described in Exanple
Example 34 t he fol | owi ng reagents:

1-(4-Bromo-2-trifluoromethoxybenzenesulfonyl)-6-(4-chlorobenzyl)-8-isopropyl-
hexahydropyrazino[1,2-a]pyrimidine-4,7-dione | '

Structure:

Br

- The compound in Example 37 was synthesized by the process described in Example 1

using the following reagents:

Reagent 1: isopropylamine

Reagent 2: Fmoc-4-chlorophenylalanine

Reagent 3: 4-bromobenzene-2-trifluoromethoxysulfonyl chloride

MW = 637.03 (calculated, monoisotopic); measured value (M+H)": 638.4.

Example 38
6-(1-Benzyl-1H-imidazol-4-ylmethyl)-1 -(4-bromo-2-ethylbeﬁzenesu1fonyl)-8-(2-pyridin—
4-yl-ethyl)hexahydropyrazino[1,2-a]pyrimidine-4,7-dione



10

15

‘Reagent 1: isopropyl am ne Reagent 2:

Fnoc-4-chl or ophenyl al ani ne Reagent 3: R _

4- chl or 0- 2, 5-di et hyl benzenes\if onyl chloride 10 MV =

537. 13 (cal cul ated, nonoi sotopic); measured value -

Mmm+ 538.3. Exanple 33 o : _

4- Chl or obenzyl) - 8-i sopropyl - 1- (2- nitrobenzenesul f on

_ Sahydr opyrazi no- 15 [1, 2- a] pyri mdi ne- 4, 7- di one

Structure: CI 20 The conpound in Exanple 33 was

synt hesi zed by the process described in Exanple 1

usi ng the foihow ng reagents: Reagent 1:
i sopropyl a -49 Reagent 2: :
Fnoc- 4- chl aeagghenyl al ani ne Reagent 3:

2-nit robenzeneul fonyl chloride MV = 520.12
(calcul-ated; -nonoi sot-opic); measured val ue -(I\/H-H) +:
521.3 1| 5Exa|e 4
6- (4- Chl or obeniyt{ - 1- ( 2, 4- di chl or o- 5- nethylbenzenesulf
onyl) 8- i sopr pth ydro- pyrazi no[

2-a] pyri ldeI , 7- Structure:

Br N\_>: o =/

The compound in Example 38 was synthesized by the process described in Example 2
using the following reagents:

Reagent 1: 2-(4-pyridyl)ethylamine

Reagent 2: Fmoc-histidine(benzyl)

Reagent 3: 4-bromo-2-ethylbenzenesulfonyl chloride

MW = 690.16 (calculated, monoisotopic); measured value (M+H)": 691.4.

Example 39
1-(5-Chloro-2-methoxybenzenesulfonyl)-8-isopropyl-6-(4-nitrobenzyl)hexahydro-

pyrazino[1,2-a]pyrimidine-4,7-dione

Structure:

\( N‘--O~
Cl o

The compound in Example 39 was synthesized by the process described in Example 2

using the following reagents:
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Cl Cl The conpound in Exanple 34 was synthesized by
the process described in ExagPle_l 15 'usi ng the
fol | owi ng reagents: Reagent -P3-i sopropyl am ne Reagent
2: Fnoc- 4-chl or ophenyl al ani ne Reagent 3:
2, 4-di chl or o- 5- net hyl benzenesul fonyl chloride MN =
57.q7.gcalc ated, nonoi sotopic); neasured val ue
L SERISPRIAMNG £y ol e 35 - |
}@mgéﬁthg&ghgﬁ§mmknﬁaggh@hIoro-4-trif|uoronethylbenzen
esul fonyl ) - 8-i sopr opyl hexahydro- pyrazino [
@agera'ﬁpgﬂliiﬁrﬁl@ﬁ}fn%chﬂpm‘ﬂel@ﬁeuﬁfedi@ﬁyl-@dbrklﬂO Structure: The

R B R sout R R R BT D Teeont o
Reagent 1: isopropyl am ne Reagent 2: :

Fnoc-4-chl orophenyl-al-ani-ne Reagent 3:- o
2-chl oro-4-trifluoronethyl benzenesul fonyl chloride MV

_ E?ﬁ%&ﬁegﬁ (cal cul at ed, nonoi sotopi c); neasured val ue
+:

578. 3.
6-(4-Chlorobenzyl)-8-isopropyl-1-(naphthalene-2-sulfonyl)hexahydropyrazino-

[1,2-a]pyrimidine-4,7-dione

Structure:
\( Ci
O N O
PN §
S— N
I N\\)§
O (@]

The compound in Example 40 was synthesized by the process described in Example 2

using the following reagents:

Reagent 1: isopropylamine

Reagent 2: Fmoc-4-chlorophenylalanine

Reagent 3: 2-naphthylsulfonyl chloride

MW = 525.15 (calculated, monoisotopic); measured value (M+H)": 526.3.

Example 41

6-(3,4-Dichlorobenzyl)-8-isopropyl-1-(naphthalene-2-sulfonyl)hexahydropyrazino[ 1,2-a]-

pyrimidine-4,7-dione
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Exanpl e 36 6-(4-Chl orobenzyl)-8-i sopropyl -

-(2-met hyl - 5-ni trobenzenesul f onyl ) hexahydro- 15
pyrazi no[ 1, 2-a] pyri mi di ne- 4,-?P4di one Structure: Cl 20
-51 The conpound in Exanple 36 was synt hesized by the
process described in Exanple 1 using the foll ow ng
E%ﬁ@ ents: Reagent 1. isopropylam ne Reagent 2:

. -%-chlorophenylalanine Reagent 3: ' o
2-nmet hyl - 5- ni trobenzenesul fonyl chloride MN= 534.13
(cal cul ated, nonoi sotopic); neasured val ue (M+H) +:
535.3. Exanple 37 10 ¢ c
1- (4- Brono- 2-t+{f | uor onethgxybenzenesul f onyl ) - 6- (4-ch

tructure: Cl 15 The
synt hesi zed-by-the process-

0 0

The compound in Example 41 was synthesized by the process described in Example 2
using the following reagents:

Reagent 1: isopropylamine

Reagent 2: Fmoc-3,4-dichlorophenylalanine

Reagent 3: 2-naphthylsulfonyl chloride

MW = 559.11 (calculated, monoisotopic); measured value (M+H)": 560.3.

Example 42
6-(3,4-Dichlorobenzyl)-1-(3,4-dimethoxybenzenesulfonyl)-8-isopropylhexahydro-
pyrazino[1,2-alpyrimidine-4,7-dione

Structure:

R ad

pON B
S— N
o] gNk%o
\

The compound in Example 42 was synthesized by the process described in Example 2

o/

using the following reagents:
Reagent 1: isopropylamine

Reagent 2: Fmoc-3,4-dichlorophenylalanine
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20 Reagent 2: Fnoc-4-chl orophenyl al ani ne Reagent 3:

4- br onobenzene- 2-tri fl uoronet hoxysul fonyl chloride MV
= 637.03 (cal cul ated, nonoi sdtopic); measured val ue
(MrH) +: 638.4. 25 Exanple 38 6-(1-Benzyl-1

H i m dazol - 4-yl met hyl ) - 1- (4- br ono- 2- et hyl benzenesul f on

Rfagsnt 0 R fibansphen BRBILBTEE et ur e The compound
MW 5@ (@alS@laté@?m%ﬁﬁE&SﬁE%; Sibalifed Uﬁu@(M@ﬁ?’z _Sd@.g cri bed

in Exanple 2 5 using the follow ng reage Reagent
1: 2-(4-pyridyl)ethylam ne Reagent 2:
Froc- hi sti di ne(benzyl) Reagent 3:
4- br ono- 2- et hyl benzenesul fonyl chl oride MN = 690. 16
Egsmpkui3at ed, nonoi sotopic); measured val ue (MtH) +:
- 10 Exanpl e 391 : : - :

S‘fé]fﬂlﬂr(é=b20fﬁ@12h@h)ﬂb@w2@¢ﬁé1§9nﬂbﬁ;ﬁﬂ')Chbr¢®®p}‘1BWRhﬁrqmﬂ'itﬂilw-

r v )-hexany: - pyrazino [ 1, 2-a]pyrimdine-4,
[Lﬁ%ﬁ%ﬁéﬁf@géﬁﬂég{lgr e: The conpound in Exanple 39 was
synt hesi zed by the process described in Exanple 2
using the foll owi ng reagents: -53 Reagent 1:

StedWHFopy| ani ne

\\j Cl

The compound in Example 43 was synthesized by the proéess descrnibed 1n Example 2
using the following reagents:

Reagent 1: allylamine

“ Reagent 2: Fmoc-4-chlorophenylalanine

Reagent 3: 2-ethyl-4-bromobenzenesulfonyl chloride

- MW =579.06 (calculated, monoisotopic); measured value (M+H)": 580.3.

Example 44
8-Allyl-1-(4-bromo-2-ethylbenzenesulfonyl)-6-(4-nitrobenzylYhexahydropyrazino-
[1,2-a]pyrimidine-4,7-dione |



10

15

- 20

Reagent 2 Frnoc- 4-n|trophenylalan|ne Reagent 3:
2- met hoxy- 5- chl or obenzenesul fonyl chlori de MV = 550. 13
‘(cal cul ated, nonoi sot opic); -Atasured val ue (MH) +:
551.3. 5 Exanpl e 40 6-(4-Chl orobenzyl)-8-isopropyl- 1
- (napht hal ene- 2- sul f onyl ) hexahydr opyr azi no- [
S%Bﬁ% pyrimdine-4,7-dione 10 Structure: Cl The
und in Exanple 40 was synthesi-zed by the process

described in Exanple 2 15 using the foll ow ng
reagents: Reagent 1: isopropylam ne Reagent 2:
Froc- 4-chl or gphenyl al ani ne Qeagent 3:
2- napht hyl sul\ionyl chl ori de hNy 525. 15 (cal cul at ed,
nonoi sot opi ) ; Jé (nﬁkb+ 526.3. 20
Exanple 41 6- (3, zyl ) -8-isopropyl - |
(naphthalene 27 _hexahydropyrazino[1,2-a -

= ructure: The conpound in

The compound in Example 44 was synthesized by the process described in Example 2
using the following reagents:

Reagent 1: allylamine

Reagent 2: Fmoc-4-nitrophenylalanine

Reagent 3: 2-ethyl-4-bromobenzenesulfonyl chloride

MW = 590.08 (calculated, monoisotopic); measured value (M+H)": 591.3.

Example 45
8-Allyl-1-(5-chloro-2-methoxybenzenesulfonyl)-6- (3 4-dichlorobenzyl)hexahydro-

pyrazino[1,2-alpyrimidine-4,7-dione

Structure:

LY

The compound in Example 45 was synthesized by the process described in Example 2
using the following reagents:

Reagent 1: allylamine
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using the follow ng reagents: Reagent 1:
i sopropyl am ne Reagent 2:

. Froc- 3, 4-di chl or ophenyl al ani-i€ - Reagent 3:

2- napht hyl sul fonyl chloride MWV = 559. 11 (cal cul at ed,
nonoi sotopi ¢); neasured val ue (MtH) +: 560.3. 10

Exanpl e_42 ) )
R@a%%ltzs' Boeridd-dipklamphyuyialamng . di met hoxybenzenesul f ony!

R)ea ﬂt ggrcﬁ%y%Egééﬁy&gmeﬂgﬁﬁh%ﬂuc ure: Cl 20 The

MWh=p Gwhds (caldukasd neondRowpi) syedshedivaire (MAH)eS0cess

described in Exanple 2 wusing the foll ow ng reagents:
Reagent 1. isopropylam ne Reagent 2: _
EquH‘ﬁ) é- di chl orophenyl al ani ne -55 Reagent 3:

3,4 di met hoxybenzenesul f onyl ~chl ori de MANV-=-569.12"

8(&&1{161(1(mphﬁialem}ﬁ€mh°on3d)}6{{} -nitnebaazy! et x staidosp yt Addidd) 12~ a]pfﬁfmdme— .

70. 3. 5 Exanple 43
437 &PF?/I - 1- (4- br ono- 2- et hyl benzenesul fonyl ) - 6- (4-chl oro

benzyl ) hexahydr opyrazi no- |
1,2-a]pyrirnidine-4,7-dione Structure:
Structure:

The compound in Example 46 was synthesized by the process described in Example 2

using the following reagents:

- Reagent 1: allylamine

Reagent 2: Fmoc-4-nitrophenylalanine

| Reagent 3: 2-naphthylsulfonyl chloride

MW = 534.16 (calculated, monoisotopic); measured value (M+H)": 535.3.

Exampie 47
1-(5-Chloro-2-methoxybenzenesulfonyl)-8-isopropyl-6-pyridin-4-ylmethylhexahydro-
pyrazino[1,2-alpyrimidine-4,7-dione |
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10 Cl The conpound in Exanple 43 was synthe3|zed by

“the process described in Exanple 2 wusing the

foll owi ng reagents: 15 Reagerfi8-1: allyl am ne- Reagent
2: Fnoc-4-chl orophenyl al ani ne Reagent 3:
2- et hyl - 4- br onobenzenesul fonyl chl oride MV = 579. 06
épalculated monoi sot opi c); measured val ue (MrH)"":
B 20 Exanpl e 44
8-Allyl-1-(4-brono-2- ethylbenzenesulfonyl) 6- (4- nitrob
enzyl ) hexahydropyrazino- [ 1,2-a]pyrimdine-4,7- dlone
-56 Structurer The conpound in Exanple 44 was
synthesizéH‘ﬁ? the ppoegss described in Exanple 2 5
@slng the foly.o i eagjents: Reagent 1: allylam ne
nocd 4- ni enyl al ani ne Reagent 3:

- nesul-fonyl - -chl ori-de - MNV-=-590.:-08 -
noi sot opi ¢); neasured val ue (M+H) +:
e 45 8-Alyl- |
(5 hi%r o xybenzenesul f onyl ) -6
- (34 3- dlchlorobenzyl)hexahydro-

The compound in Example 47 was synthesized by the process described in Example 1
using the following reagents: |
Reagent 1: isopropylamine

Reagent 2: Fmoc-4-pyridylalanine

Reagent 3: 2-methoxy-5-chlorobenzenesulfonyl chloride

MW = 506.14 (calculated, monoisotopic); measured value (M+H)": 507.3.

Example 48

1-(5-Bromo-2-methoxybenzenesulfonyl)-6-(4-chlorobenzyl)-8-isopropythexahydro-

pyrazinof1,2-a]pyrimidine-4,7-dione

Structure:

RV

_Br N

The compound in Example 48 was synthesized by the process described in Example 2

using the following reagents:
Reagent 1: isopropylamine

Reagent 2: Fmoc-4-chlorophenylalanine
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~Fnoc-4-ni trophenyl-a

pyrazino [ 1,2-a]pyrimdine-4,7-dione 15 Structure: C
The conpound i n Exanpl e 45 was synthesi zed by the
process described in Exanple32- 20 using the foll ow ng
reagents: Reagent 1: allylamne -57 Reagent 2:

Frnoc- 3, 4- di chl or ophenyl al ani ne Reagent 3: 5 .

PSPl DR epes et o M 571 0

- MPWZ= 383 BX @ﬂﬂ:‘uﬁaté!i@ nﬁ)'n@lsbl ?c%;l_n(leasur_ed value (M+H)": 584.3.

- (napht hal ene- 2- sul f ony 4-ni trobenzyl ) hexahydr opy
razino[ 1,2-a]pyrimdine 4,7-dione Structure: 10 The
E%%gﬁﬁqu in Exanpl e 46 was synt hesized by the process
fHed in Exanple 2 wusing the follow ng reagents:
6@-@6@)@&1@@8-@%%&)??1-@%%@@- fhéflbenzenesulfonyl)hexahydro-
( phe ani-ne - -Rea-gent e T S S R
prragmebt. Ipipyuntidingdd, ediooe i de MW = 534. 16 (cal cul at ed,
nonoi sotopi c); measured value (M+H)+: 535.3. .20
Exanpl e 47
Struttardehl or o- 2- net hoxybenzenesul f onyl ) - 8-i1 sopr opyl - 6- py
ri di n-4-yhnet hyl hexahydr o-

The compound in Example 49 was synthesized by the process described in Example 2
using the following reagents:

Reagent 1: 1sopropylamine

Reagent 2: Fmoc-4-chlorophenylalanine

Reagent 3: 2-methoxy-5-methylbenzenesulfonyl chloride

MW = 519.16 (calculated, monoisotopic); measured value (M+H)": 520.3.

Example 50
6-(4-Chlorobenzyl)-8-isopropyl-1-(2-trifluoromethox ybenzenesulfonyl)hexahydro-
pyrazino[1,2-aJpyrimidine-4,7-dione '
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-pyrazino [ 1,2-a]pyrimdine-4, 7-dione -58 Structure:

5 The conpound in Exanple 47 was syntheSIZed by the

process described in Exanpl e®®- using the following

reagents: Reagent 1: isopropylanine Reagent 2:

Frnoc- 4- pyri dyl al ani ne Reagent 3: .

Séan%thoxy 5-chl or obenzenesul fonyl chloride 10 MV =
61% (cal cul ated, nonoi sotopic); neasured value

(MtH) ": 507. 3. Exanple 48

1- (5- Brono- 2- nethoxybenzenesulfonyl) 6- (4- chlorobenzyl

) 8- |sopr00yl'exahydro- pyIrazino [

T dt~ghe 15 Structure: ClL 20 The
@* synt hesi zed by the process
s using the follomnng reagents

-am-ne Reagent- 2:

henyl al ani ne -59 Reagent 3. 5
benzenesul fonyl chloride MN = 583 05
dPsot opic); measured val ue (MrH) +:

Uit et
5&4\/3 Exarrple 49

The compound in Example 50 was synthesized by the process described in Example 2

.using the following reagents:

Reagent 1: 1sopropylamine
Reagent 2: Fmoc-4-chlorophenylalanine

Reagent 3: 2-trifluoromethoxybenzenesulfonyl chloride

MW-=559.12 (calculated, monoisotopic); measured value (M+H)": 560.3.

Example 51
6-(4-Chlorobenzyl)-8-isopropyl-1- (2-Inetha:nesulfonylbenzenesulfonyl)hexahydro-
pyrazino[1,2-a[pyrimidine-4,7-dione '

Structure:
\( Cl
N O
O
o §
N
S—
I \\/\§
O 0]
//S\
o’Y

The compound in Example 51 was synthesized by the process described in Example 2
using the following reagents: |

Reagent 1: isopropylamine
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6- (4- Chlorobenzyl) 8-isopropyl -1 -(2-nmet hoxy-5- nethylbe
nzenesul f onyl ) hexahydro pyrazi no[
1,2-a]pyrimdine-4,7-dione Sbidcture: CI 10 The
compound in Exanple 49 was synt hesi zed by the process
described in Exanple 2 using the follow ng reagents:

G 4. ERPoH SO BAE 15 Roagent 3.

-R%age%& @%&%ﬁl&ﬁﬁﬁ#ﬁ%ﬁ&%@hle:ﬁYand%h' oride MN= 519.16

(cal cul ated,” nonoi sot opi ¢ nmeasured val ue (MH) +

MWO0= 353. Ek fmjpluéat &) nR@oisotopic); measured value (M+H) 5543,

6- (4- Chl or obenzyl ) - 8-i sopropyl I -(2-trifl uoronet hoxybe

nzenesulfonyl)hexahydro- pyrazi no[

E&agqﬁggwwin1dine 4,7-dione -60 Structure: F 5 The
onpound in- Exanple 50 was synt-hesized by the process

| Bdés(éf(ﬁﬁ@@bcrmylix?&ﬁppl@ple 4 Tsioghetaby ol 2efyertdine:

: _i.sopropyl am ne Reagent 2:
lﬁﬁggmﬂl%ﬂ? Eﬁ%enylalanlne Reagent 3:
2-trifluoronet hoxybenzenesul fonyl chloride

Structu_re:
| , Ci
~
é(’) S\N |
4 cj)’\Nk/go
N/

The compound in Example 52 was synthesized by the process described in Example 2

using the following reagents:
Reagent 1: isopropylamine

Reagent 2: Fmoc-4-chlorophenylalanine

‘Reagent 3: 3-cyanobenzenesulfonyl chloride

MW = 500.13 (calculated, monoisotopic); measured value (M+H)": 501.3.

Example 53
6-(4-Chlorobenzyl)-8-isopropyl-1-(3-trifluoromethylbenzenesulfonyl)hexahydro-
pyrazinof1,2-a]pyrimidine-4,7-dione '
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| 10 MW = 559. 12 (calculated nDn0|sotop|c) neaSufed

val ue (M+H){: 560. 3. Exanple 51
6- (4- Chl or obenzyl ) - 8-i sopropgk-| - ( 2- nethanesulfonylben
zenesul f onyl ) hexahydr o- pyrazi no[

1, 2-a]pyrimdine-4,7-dione 15 Structure: C 20 The
Sg@qgound in Exanple 51 was synt hesi zed by the process

€9 bed in Exanple 2 using the follow ng reagents

Reagent 1: isopropylam ne -61 Reagent 2: : _

Frnoc- 4- chl or ophenyl al ani ne Reagent 3:

2- et hyl sul f onyl penzenesul f amyl chloride MWV = 553.11

(cal cul ated, nD 0|sotop' - measured val ue (MtH)}:

554. 3. Exanple 5
3- [6 4- Chl or opgenz¥l ) - §
_ - 1, §Da] yri pi-di‘he---1-sul fonyl ] --benzonitrile -
§;r o N'he conpound in Exanple 52 was
EN --|zem 8Yemyétprocess described in Exanple 2
usiing the %ol i ng Peagents: 15 Reagent 1:

i sapropyl am ne

The compound in Example 53 was synthesized by the process described in Example 2
using the following reagents: |
Reagent 1: isopropylamine

Reagent 2: Fmoc-4-chlorophenylalanine

Reagent 3: 3-tn'ﬂuoromethylbenzenesulfonyl chloride

MW = 543.12 (calculated, monoisotopic); measured value (M+H)": 544.3.

Example 54
6-(4-Chlorobenzyl)-8-isopropyl-1-(2,4,6-trichlorobenzenesulfonylhexahydropyrazino-

[1,2-a]pyrimidine-4,7-dione

Structure:

R

Cl

The compound in Example 54 was synthesized by the process described in Example 2

using the following reagents:

‘Reagent 1: isopropylamine

Reagent 2: Fmoc-4-chlorophenylalanine

Reagent 3: 2,4,6-trichlorobenzenesulfonyl chloride

gpr opyl - 4, 7- di oxohexahydr opy
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Reagent 2: Fnoc-4-chl orophenyl al ani ne Reagent 3:

. 3-cyanobenzenesul fonyl chl oride MW= 500. 13

(cal cul at ed, nonoi sotopi c); -Masured val ue (MH) +:
501. 3. 20 Exanpl e 53
6- (4- Chl or obenzyl ) - 8-i sopropyl -1-(3-trifluoromethyl ben

VR 3407 BRIEE e o et A (R 5s

was synt hesi zed by the process described in Exanple 2
using the follow ng reagents: Reagent 1:
Exaomlofy| ani ne Reagent 2: Fnoc- 4 chI or ophenyl al ani ne

TG o Be b, SRR e Rgy S G P e fiByrazino-

[yghgﬁwﬁﬁ@ﬁ%h;7aﬁﬁes Exanple 54 6- (4 Chlorobenzyl) 8

~-i'sopropyl - -(2;4,-6-tri-chl-orob

enzenesulfonyl)hexahydropyra2|no- [
S%n prr|n1d|ne 4,7-dione 15 Structure: C C Cl

~ “
/ (@]

Q N
0
S N
4 N\\)§
0 0
o)

The compound in Example 55 was synthesized by the process described in Example 2
using the following reagents: |
Reagent 1: isopropylamine -

Reagent 2: Fmoc-4-chlorophenylalanine

Reagent 3: 2,5-dimethoxybenzenesulfonyl chloride

MW = 535.15 (calculated, monoisotopic); measured value (M+H)": 536.3.

Example 56

- 6-(4-Chlorobenzyl)-1-(2,5-dichlorobenzenesulfonyl)-8-isopropylhexahydropyrazino-

[1,2-a]pyrimidine-4,7-dione
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20 The conpound in Exanpl e 54 was synthesized by the

- process described in Exanple 2 wusing the foIIomAng

reagents: Reagent 1: isopropg#ani ne Reagent 2:
Froc- 4- chl or ophenyl al ani ne Reagent 3:
2,4,6-trichl orobenzenesul fonyl chloride -63- MN =
77.02 (cal cul ated, nopnoi sotopic); neasured val ue
?r%t%} 578.3. Exanple 55

6- (4- Chl or obenzyl )-1-(2, 5- d|nethoxybenzenesulfonyl) 8-
i-sopropyl hexahydropyrazino [ :
1,2-a] pyrim gine-4, 7-di ompe Structure: C 10 The .
conmpound i n"{Exanpl e fas synthesized by the process
i using the fol low ng reagents:
{ sopy opylamne Reagent 2:
al-ani ne -15-Reagent - 3:

xyhienzenesul f onyl chloride MW= 535 15
d, oi sot opi c); neasured val ue (M+H) +:

536 3. 9Exa ® 20

6- (E Chl or obenzyl ) -1- (2, 5-di chl or obenzenesul f onyl ) - 8-
sopropylhexahydropyra2|no- [

1, 2-a] pyrim di ne-4, 7-di one -64

The compound in Example 56 was synthesized by the process described in Example 2
using the following reagents:

Reagent 1: isopropylamine

Reagent 2: Fmoc-4-chlorophenylalanine

Reagent 3: 2,5-dichlorobenzenesulfonyl chloride
MW = 543.06 (calculated, monoisotopic); measured value (M+H)": 544.3.

Example 57
Allyl 6-(4-chlorobenzyl)-1-(5-chloro-2-methoxybenzenesulfonyl)-8-isopropyl-4,7-dioxo-
octahydropyrazino{1,2-aJpyrimidine-2-carboxylate

Structure:

Bes2l
B

The compound in Example 57 was synthesized by the process described in Example 1

using the reagents listed below and with the following modifications:
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“Structure: 5 The conpound in Exanple 56 was .
syntheS|zed by the process described in Exanple 2
usi ng the followi ng reagent s95Reagent 1:

i sopropyl am ne Reagent 2: Fnoc-4-chl or ophenyl al ani ne
Reagent 3: 2, 5-dichl orobenzenesul fonyl chloride 10 MV
4% 06 cagfulated nonoi sot opi ¢); neasured val ue

ﬁ%ﬁ- l anple 57 Ally
Reagdht chF@belaedhtatbphehylafininghl or o- 2 - met hoxyb
enzenesul fonyl ) -8-isopropyl -4, 7-di oxo-

AJEx 8y dtep pyd @lﬁ‘? Ieﬂiﬁn{lat@n@f &]e@mmr@tqq@om thegawpling obfraoc-beta-

ail!J?ll %Lfgéélﬁ gﬁeéropq'gcegf r12]9x C el g\[gg ?%Hg g %a E)%ﬁn%ﬁ npgﬁ)%-allyl coupling

uudd:rﬁbe §dnee copdiing SAﬂetr%‘hﬁﬂnz@@h@WﬂﬁFinw ﬁﬁﬂate?cﬁen Jied dyowenid was
nmodi fi.cations: -65 Reagent-1: isopropylanne Reagent- - .-

cpntinedan accoriapeo B M IHP%ﬁﬁi; fra Expimple § with reagept tand
ﬂ%&@&meg JHoRabI é}h&f IPZ% o Ri&eki on, the coupling

bet a- a ani process in Exanple 1
Mias= 6251 3 (eitubared nﬁmmommﬂ,ﬁi‘f&asﬁ}ealdayie (VBN 699.4. 5
under the same conditions. After elimnation of the
Fmoc protection, the synthesis was continued in

Eggﬁﬁﬂgggce with the process for Exanple | wth reagent

1- (5 Chloro-2-methoxybenzenesulfonyl)-8- 1sopropy1 -6~ (4—methoxybenzyl)hexahydro-
pyrazino]1,2-a]pyrimidine-4,7-dione

Structure:
~ .
cl N 0
p
S N
Il N\\)§
O O
O
/s

‘The compound in Example 58 was synthesized by the process described in Example 1
using the following reagents:
Reagent 1: 1sopropylamine

Reagent 2: Fmoc-O-methyltyrosine

Reagent 3: 2-methoxy-5-chlorobenzenesulfonyl chloride

MW = 535.15 (calculated, monoisotopic); measured value (M+H)": 536.3.

Example 59
2-(4-Aminobutyl)-6-(4-chlorobenzyl)-1-(5 -chloro-2-methoxybenzenesulfonyl)-
8-isopropylhexahydropyrazino]1,2-ajpyrimidine-4,7-dione
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- Reagent 3: 5-chl oro-2- met hoxybenzenesul fonyl chloride

MV = 623. 13 (cal cul ated, nonoi sotopic); neasured val ue

(MrH)}; 624.4. 10 Exanpl e 5866 -

1- (5- Chl or o- 2- net hoxybenzenesul f onyl ) - 8-i sopropyl - 6- (4

- met hoxybenzyl ) hexahydr o- pyrazi no[

Shh%-a pyri m di ne-4; 7-di one Structure: 15 The conpound
ClEanpl e 58 was synthesized by the process descri bed B

i-n Exanple 1 wusing the follow ng reagents: 20 Reagent

1: isopropylam ne Reagent 2: Fnoc- O nethyltyrosine

Reagent 3:. 2-aret hoxy- 5-clglor obenzenesul fonyl chl ori de

MV = 535.iBW§22I§uI ed¢” nonoi sotopi c); neasured val ue

6

Q'M*H)} 53

tyI - 6- | or obenzyl) - 1 |
- nmerhaxybenzenesul fonyl) - R
P hydr opyrazi no[ 1, 2- a] pyri m d| ne- 4 7- d| on

N The conpound in Exanple 59 was

e process described in Exanple 1 5
reagents |listed below and with the foll ow ng

[ Reagent 1: isopropyl am ne Reagent 2:

| or ophenyl al ani ne

The compound in Example 59 was synthesized by the process described in Example 1
using the reagents listed below and with the following modifications:

Reagent 1: isopropylamine

Reagent 2: Fmoc-4-chlorophenylalanine 7

After this step and after elimination of the Fmoc protection, the coupling of Fmoc-beta-
alanine from the process in Example 1 was replaced by a Fmoc-beta-homolysine(Boc)
coupling under the same conditions. After elimination of the Fmoc protection, the
synthesis was continued in accordance with the process for Example 1 with reagent 3.
Reagent 3: 5-chloro-2-methoxybenzenesulfonyl chloride

MW = 610.18 (calculated, monoisotopic); measured value (M+H)™: 611.4.

Example 60
6-(4-Chlorobenzyl)-8-ethyl-1-(2-methoxy-5-methylbenzenesuifonyl)hexahydro-

- pyrazino{ 1,2-a]pyrimidine-4,7-dione
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After this step and after elim nation of the Fnoc
protection, the coupling of Fnoc-beta- alanine from
the process in Exanple 1 was67eplaced by a :
Frnoc- bet a- honol ysi ne(Boc) 10 coupling under- the sane
conditions. After elimnation of the Fnoc protection,
t he %ynthesis was continued in accordance with the

ss for Exanple 1 with reagent 3. -Reagent 3:
5-chl or o- 2- net hoxybenzenesul fonyl chloride MN= 610. 18
(cal cul ated, nonoi sotopic); neasured value (MH)+:
44 Chl or obenzyl ) - 8- et hyl -

192

- (2- met hoxy- pbafizenesul f onyl ) hex ahydr o-

p\ra2|no[ 1,1 ne-4, 7-di one -67 Structure: CI
compou d i n\ Exanpt& 60 was synt hesi zed by the :
ss,r,des ri et~ n-Exanple 25 using the-followng

e eagent 1. ethyl am ne Reagent 2:
Fro 4’ch or o Ialanine Reagent 3: 2-nethoxy-5
-nebhbeen esu onyI chl ori de MW = 505. 14

(cdl cul at ed, rmn0| sot opi c); measured val ue (M+H) +:
506. 3. 10 Exanp
The ¢oursigin Eéﬁagkﬁﬂmszm@ﬁ%d;bssﬂlﬁ@mws@@ﬁpmésxm Exenple 2

%ﬁ%ﬁlg@%%w%%%gﬂt ro- pyrazino [ 1,2-ajpyrimdine-4,
Reagent 1: ethylamine
Reagent 2: Fmoc-4-chlorophenylalanine
Reagent 3: 2-methoxy-5-methylbenzenesulfonyl chloride
MW = 505.14 (calculated, monoisotopic); measured value (M+H)": 506.3.

Example 61
6-(4-Chlorobenzyl)-1-(2-methoxy-5-methylbenzenesulfonyl)-8-methylhexahydro-
pyrazino[1,2-aJpyrimidine-4,7-dione

Structure:

Cl

The compound in Example 61 was synthesized by the process described in Example 2
using the following reagents:

Reagent 1: methylamine

Reagent 2: Fmoc-4-chlorophenylalanine

Reagent 3: 2-methoxy-5-methylbenzenesulfonyl chloride
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15 Structure: d The conpound in Exanple 61 was
synt hesi zed by the process described in Exanple 2 20

“using the followi ng reagent s:68Reagent 1: nethyl ani ne

Reagent 2: Fnoc-4-chl orophenyl al ani ne Reagent 3:
2- met hoxy- 5- net hyl benzenesul fonyl chloride -68 MV =

, ]\?%{}_T_D%él (1 %gcléi‘fcgllla%tgﬁ %}Pﬁpnggglff'cg,t I(I)lgalls%}ed vgﬁl%s(kl/fﬁ%+ V @2%6

6- (4- Chl or obenzyl ) -8-isobutyl -1-(2-met hoxy-5-net hyl ben

zenesul f onyl ) hexahydr o- pyrazi no[

1,2-a]l pyri mdine-4,7-dione Structure: 10 The conpound

' nEﬁ |l e 62 was synthesized by the process descri bed
E%Ie 2 wusing the follow ng reagents: Reagent 1:

| G-(SLCl@llylbtdba;ﬁﬁy'I‘)eS-is%bﬁl@BmQBIméihoﬁD@ﬁTeﬂn%Hn@éﬂﬁﬁlw)ﬂbﬁhw@-
Reagent 3: nethoxgﬁS met-hyl benzenesul fonyl -chl-oride -

| pwm@e.%a]mne@éméxﬂ

®8€ nonoi sot opi c); neasured val ue
(MrH) +: 534.3. Exanple 63 20

6- (4- Chl orobenzyl ) - 8-i sobutyl - 1- ( 2- met hoxy- 5- et hyl ben
Stepmsdll f onyl ) hexahydro- pyrazi no[

1, 2-a] pyri mdi ne-4, 7-di one

Q &K\Q

The compound in Example 62 was synthesized by the process described in Example 2
using the following reagents:
Reagent 1: isobutylamine

Reagent 2: Fmoc-4-chlorophenylalanine

‘Reagent 3: 2-methoxy-5-methyibenzenesulfonyl chloride

MW = 533.18 (calculated, monoisotopic); measured value (M+H)": 534.3.

Exampie 63
6-(4-Chlorobenzyl)-8-isobutyl-1-(2-methoxy-5-methylbenzenesulfonyl)hexahydro-
pyrazino[ 1,2-ajpyrimidine-4,7-dione
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-69 Structure: C 5 The conpound in Exanple 63 was
synt hesi zed by the process described in Exanple 2.
using the follow ng reagent s69Reagent 1: 2- butyl'am ne
Reagent 2: Fnoc-4-chl orophenyl al ani ne Reagent - 3:
2- met hoxy- 5- met hyl benzenesul fonyl chloride 10 MV =

3. 18 (cal cul at ed, nonoisotopic); neasured value
S?‘Mi 534. 3. Exanpl e 64 - |
1-(5- Chloro 2- et hoxybenzenesul f onyl ) - 8- |sopropyl 6- py

“ridin-3- ylnethylhexahydro- pyrazino [ 1,2

-a] pyri mydi ne-4, 7-dione 15 Structure: 20 The conpound
i n Exanpl 864" was syntheftlzed by the process descri bed

in Exanple 1 ustpg \follomnng reagents: Reagent 1:
I sopropyl am Ne-£70 R ant 2: Fnoc- 3-pyridyl al ani ne
2-ret hoxybenzenesul fonyl - chloride -

gent-_3: 32
50 1$§Lp " at ed, nonoi sot opi c); neasured val ue
' A 3N Exanpl e 65 6
Ch brd@ggg}&Q 8-cycl opropyl - | -(2-methoxy- 5
-nethy ben suI onyl ) hexahydro - _

The compound in Example 63 was synthesized by the process described in Example 2
using the following reagents: |

Reagent 1: 2-butylamine

Reagent 2: Fmoc-4-chlorophenylalanine

Reagent 3: 2-methoxy-5-methylbenzenesulfonyl chloride

MW = 533.18 (calculated, monoisotopic); measured value (M+H)": 534.3.

Example 64
1-(5-Chloro-2-methoxybenzenesulfonyl)-8-isopropyl-6-pyridin-3- ylmethylhexahydro-
pyrazino[1,2-a]pyrimidine-4,7-dione

_Structure:

cl \< o ¢ W
——
f
S— N
I \\Nj)::
0 0
o)

The compound in Example 64 was synthesized by the process described in Example 1
using the following reagents:

Reagent 1: isopropylamine
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pyrazi no[ 1, 2- a]pyr|n1d|ne 4,7-di one 10 Structure: C
The conpound in Exanpl e 65 was synthesized by the
process described in Exanple72- 15 using the fol | owing

- reagents: Reagent 1: cycl opropyl ani ne Reagent 2:
"~ Fnoc- 4- chl or ophenyl al ani ne Reagent 3:

t | fonyl chloride MNV= 517.14
KRORRTL O MRt TGB! oy measur ed val e ( M) +
1@&&&3 ?@hl%&amhah&@bénicﬁeﬁfbﬁﬂ%wh@él) 8-cycl opentyl -

2- met hoxy- 5- nethylbenzenesulfonyl)hexathro-
M;Wr 2204 [calculated, pyanoisotipivg-measredivelve (WEH): B7The
conpound i n Exanple 66 was synthesized by the process

- described in Exanple 2 wusing the follow ng reagents:

Reagent 1: cycl opentyl am ne Reagent 2:
‘Frnoc- 4- chlorophenylalan|ne Reagent -3:-

Exampl6Xy - 5- net hyl benzenesul f onyl chlorlde 10 NMV—

6%%_@1&0%%%5)3% %@g%pr?ﬁ@?]g—@%te%% §-)5 mgrt%?ﬁ)%nz%nes "f‘tlony%)hexahyd?o-

pSraziho{n-aipbieidine )4, Ldiode met hoxy- 5- net hyl benzenesul f ony
| ) - 8- propyl hexahydr o-

Structure:

qo cl

The compound in Example 65 was synthesized by the process described in Example 2

using the following reagents:

Reagent 1: cyclopropylamine

Reagent 2: Fmoc-4-chlorophenylalanine
Reagent 3: 2-methoxy-5-methylbenzenesulfonyl chloride
MW = 517.14 (calculated, monoisotopic); measured value (M+H)™: 518.3.

-Example 66

6-(4-Chlorobenzyl)-8-cyclopentyl-1-(2-methoxy-5-methylbenzenesulfonyl)hexahydro-
pyrazino[1,2-a]pyrimidine-4,7-dione
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pyrazino[ 1,2-a]pyrimdine-4,7-dione 15 Structure: :ClI'~
20 The conpound i n Exanple 67 was synthesized by the
process described in Exanpl e72- using the foll ow ng
reagents: -72 Reagent 1: n-propylam ne Reagent 2:
Frnoc- 4- chl or ophenyl al ani ne Reagent 3:
net&oxy 5- met hyl benzenesul f onyl chloride. MV = 519. 16
?%ulated nonoi sot opi ¢) ;- nmeasured val ue (M-H)}: '
520 3. Exanple 68

8- Al'lyl -6- (4-chl orobenzyl ) - 1- (2- met hoxy- 5- nethylbenzen

xahydro- 10 pyrazino |
Structure: Cl 15 The

esul fonyl )t
1,2-a] pyri

ne-4, 7- leQﬁ
< @is synthesi zed by the process
scribed in Ex-- | ¢ u3|ng the follomnng reagents

y- hylbenzenesulfonyl chIoride-ZO MN =

% cul at ed, nonoi sotopic); neasured val ue
{0 518.2 0 ' _ _ '

The compound in Example 66 was synthesized by the process described in Example 2

using the following reagents:

 Reagent 1: cyclopentylamine

Reagent 2: Fmoc-4-chlorophenylalanine
Reagent 3: 2-methoxy-5-methylbenzenesulfonyl! chloride
MW = 545.18 (calculated, monoisotopic); measured value (M+H) : 546.3.

Example 67
6-(4-Chlorobenzyl)-1-(2-methoxy-5-methylbenzenesulfonyl)-8-propylhexahydro-

pyrazino[1,2-a]pyrimidine-4,7-dione

Structure:

Cl

The compound in Example 67 was synthesized by the process described in Example 2

using the following reagents:
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Exanpl e 69

1- (5- Brono- 2- net hoxybenzenesulfonyl) 6-(4- chI orobenzyl

) - 8- et hyl hexahydro- pyrazine7¢-

1, 2-a] pyri i di ne-4, 7-di one 25 -73 Structure: Cl The

conpound i n Exanpl e 69 was synthesized by the process

descri bed in Exanp Ie2 5 using the follow ng '
Ebﬂ%pmﬁé%ﬁ'%?ﬁ et hyl am ne Reagent 2:

R%ﬁ@lﬁt éfmb@aseﬁib%@ﬂeﬁhaﬁhﬁ@ Reagent 3:

hoxy- 5- br onobenzenesul f onyl chl ori de MN— 569. 04

. R(ewlntm Zmsthoxpdroetylbopicopsulfopplsinla@dleval ue (MrH) +:

N 8, B B b opetonick: ssswer B Y ENG 7830 1 ony

|') - 8- et hyl hexahydro- pyrazino [ 1, 2-a]

cpyri-m dine-4,7-dione 15-Structure: Cl-The conpound in

Exanpl e 70 was synt hesi zed by the process described in
Exanple 2 20 using the follow ng reagents: Reagent 1:
et hyl am ne
Exampie 68

8-Allyl-6-(4-chlorobenzyl)-1-(2-methoxy-5 -methylbenzenesulfonyl)hexahydro-
pyrazino[ 1,2-a]pyrimidine-4,7-dione

. Structure:

15

20.

25

Cl
N O
e £
: N
S
I N\\/\§
0 0
0
/

The compound in Example 68 was synthesized by the process described in Example 2

* ‘using the following reagents:

Reagent 1: allylamine

Reagent 2: Fmoc-4-chlorophenylalanine

Reagent 3: 2-methoxy-5-methylbenzenesulfonyl chloride

MW = 517.14 (calculated, monoisotopic); measured value (M+H)": 518.2.

- Example 69

I-(5-Bromo-2-methoxybenzenesulfonyl)-6-(4-chlorobenzyl)-8-ethylhexahydro-
pyrazino[ 1,2-a]pyrimidine-4,7-dione |
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. B- br onp- 2- et

Reagent 2: Fnoc-4-chl or ophenyl al ani ne. Reagent 3:

2- met hoxy- 5- chl or obenzenesul fonyl chloride - 74 MN=
525. 09 (cal cul ated, nonoi sot@prc); measured val ue
(M+H) +: 526. 3. Exanple 71

1- (4- Br onp- 2- et hyl benzenesul fonyl ) - 6- (4-chl or obenzyl) -
8- i sopropyl hexahydro- 5 -

SBY¢HE no[ 1, 2- a] pyri ni di ne- 4, 7-di one Structure: 10 The
conmpound i n Exanple 71 was synthesi zed by the process
described in Exanple 2 using the follow ng reagents:

Reagent 1: iiopr opyl am ne; Reagent  2:

Froc- 4- chl orfophenyl gbanyne 15 Reagent 3:
¢ Il fonyl chloride MN= 581.08

gal cuI at e foi Y c); measur ed vaI ue (I\/H—|) +:
yI ) - 1 (2 5- d| nmet hyI benzenesul fonyl ) S—

ex,ahi)‘drop razino- [ 1,2-a]pyrimdine-4,7-dione
- 75\ St Puct conpound in Exanple 72 was

- Sy Phesi zed by the process described in Exanple 2 5

using the follow ng reagents: Reagent 1. ethylam ne
The compound in Example 69 was synthesized by the process described in Example 2

using the following reagents:

Reagent 1: ethylamine

Reagent 2: Fmoc-4-chlorophenylalanine

Reagent 3: 2-methoxy-5-bromobenzenesulfonyl chioride

MW = 569.04 (calculated, monoisotopic); measured value (M+H)": 570.3.

Example 70
6-(4-Chlorobenzyl)-1-(5-chloro-2-methoxybenzenesulfonyl)-8-ethylhexahydro-
pyrazino[1,2-alpyrimidine-4,7-dione |

Structure:

(ot

cl N

‘The compound in Example 70 was synthesized by the process described in Example 2

using the following reagents:
Reagent 1: ethylamine
Reagent 2: Fmoc-4-chlorophenylalanine

Reagent 3: 2-methoxy-5-chlorobenzenesulfonyl chloride
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Reagent 2: Fnoc-4-chl orophenyl al ani ne Reagent 3: 2,5
-di net hyl benzenesul fonyl chloride MAN = 489. 15

~ (cal cul at ed, nonoi sot opi c); -Mdasured val ue (MtH) +:

490. 3. 10 Exanple 73

- 2-Chl oro-5-[6-(4- chIorobenzyl)-8-isopropy| 4, 7- di oxohe

hydr opyrazi no[. 1, 2- @] rimdine- -Su
N B Bk et S g 1
Exanpl e 73 was synt hesi zed by the process described in
Exanple 1 wusing the follow ng reagents: 20 Reagent 1:
Exnnqﬁepylanine Reagent 2: Fnoc- 4-chl orophenyl al ani ne

10 e R LB Hop e SR O SBOBY ey dro-
gﬁ@ﬁfé&lﬁg aﬁﬁhﬁﬁdlﬁgﬂﬁw dione89- 3. -76 Exanple 74

I orobenzyl)>1-(2, 4-dichl oro-6- nethylbenzenesulfr e

onyI) 8- i sopropyl hexahydr o- pyrazi no[
%prrlnldlne 4,7-dione Structure: ¢ -Cl

Stl’uct
~ °
Br Q L .
il N

The compound in Example 71 was synthesized by the process described in Example 2
using the following reagents:

Reagent 1: isopropylamine

Reagent 2: Fmoc-4-chlorophenylalanine

Reagent 3: 5-bromo-2-ethylbenzenesulfonyl chloride

MW = 581.08 (calculated, monoisotopic); measured value (M+H)": 582.3.

Example 72
6-(4-Chlorobenzyl)-1-(2,5-dimethylbenzenesulfonyl)-8- ethylhexahydropyrazmo-
[1,2-a]pyrimidine-4,7-dione
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The conpound in Exanple 74 was synthesized by the
process described in Exanple 1 wusing the follow ng
reagents: 10 Reagent 1: isopriépyl am ne Reagent 2:
Frnoc- 4- chl or ophenyl al ani ne Reagent 3:

- 2-nmet hyl - 4, 6-di chl or obenzenesul fonyl chl ori de MN =
: %57 08 (caI cul ated, nonoi sotopic); neasured val ue

e 558.3. C 15 Exanple 75 6- (4- Chl orobenzyl)
8-isopropyl- | -(2-nethoxy-4-nethylb
enzenesul fonyl ) hexahydro_ pyrazi no[

1, 2-a] pyri-midine-4,7-dio 20 Structure: C -77 The
conpound |ﬁx
o i i NN

s synthesi zed by the process
ing the follow ng reagents
f ne Reagent 2:
res-hQxy- nethylbenzenesulfonyl chl oride MW =
’(ca cul , honoi sotopi c); neasured val ue
52 4 Exanple 76
6-(4- Chlorobenzyl) 8-i sopropyl - - (4- met hoxy
T 2emBeNdia rﬁgqam&%wﬁ %@tlwalz%hy fheprocesg dcscx:ﬂtﬁd in Example 2

ukhG g ﬂll@v@m‘é rZa&ln%ne

Reagent 1: ethylamine

Reagent 2: Fmoc-4-chlorophenylalanine
Reagent 3: 2,5-dimethylbenzenesulfonyl chloride
MW = 489.15 (calculated, monoisotopic); measured value (M+H)": 490.3.

Example 73
2-Chloro-5-[6-(4-chlorobenzyl)-8-isopropyl-4,7- dloxohexahydropyrazmo[l 2-a]-

pyrimidine-1-sulfonyl]benzenesulfonamide

Structure:

N, o \( cl
O"""S/ 8]

The compound in Example 73 was synthesized by the process described in Example 1
using the following reagents:

Reagent 1: isopropylamine

Reagent 2: Fmoc-4-chlorophenylalanine

Reagent 3: 4-chloro-2-sulfonylamidobenzenesulfonyl chloride

MW = 588.07 (calculated, monoisotopic); measured value (M+H)": 589.3.
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Structure: Cl 15 a)
'3- (4- Chl or ophenyl ) - N- (2, 2- di et hoxyet hyl ) - N-i sopropyl
-[ 3- (4- net hoxybenzene- -76 -

- sul fonyl ar ni no) pr opi onyl am no] propi onam de 52 ng of
EDC, 45 ng of HOBt and 100 | of N-ethyl norpholine are
added to a solution of 124 ny of

Ezapplentd hoxybenzenesul f onyl am no) pr opi onic acid in 1

sel Uiy '
o3 CHorEbey S0 Lt Bty 0 B S dvomommy g
ppaopyl I2-elpyhinadihele,7-dionel m of DM is added dropwi se
thereto, and the m xture is left to stir for 12 h. The
reaction solution is filtered m xed with ethyl acetate
S&&ﬁ then extracted with 5% aqueous sodi um bi carbonate
ution and-aqueous sodi.umchtoride solution. -Drying -
of the organic phase with Chromabond XTR is fol |l owed
by .concentration under reduced pressure, and the 25
-residue is sepaypated by HPLC!( Knauer .
Eur ospher - 100- 1 -C 18, mater (0.1 Wbtrlfluoroacetlc
toni t rNkesA( 0. i fl uoroacetic acid) = 80/20
Theg desired)prgduct is obtained with MV =

acid)/ac

-+ 10490
C598 \ca,cul t eg pasured val ue (M CZH(, O+H) {:
552 N

6- (4-Tl o fob nzyl -i sopropyl -1 - (4-nmet hoxybenzenesul f
onyl ) hexahydr o=~pyrazino [ 1, 2-a]pyrimdine-4, 7-dione

A solution of 167 ng of
TBe ¢atnpdindrin ﬁhanyle)mwa(szyﬁthdmmdhmyeptgcbz)sdﬁsu;xmp nmBydmple 1

uingg the AU BERASTRISUI f ony! ani no) pr opi ony! ani i no] pr opi on

RédBedle] 1 ifopfopylariinef orm c acid is stirred at room
tenperature for 12 h. The reaction solution is

R@%ﬁ‘?@bﬁtﬁm%ﬂ-chhd@henﬂ@dm@éd pressure, and the residue
uer ur e 100- 10 C 18,
R\A&eﬁF?a%%fﬁ-&}t%ﬁ ‘#_IFIIESFO 8?51% %ll 21?9 adcr%'et onitrile (0.1

MW= 55‘7I fcaraRtddcmaabisdtopic B @dedBured value (M+H)": 558.3.

Example 75

6—(4-Chlorobenzy1)—8—isopropyl-1-(2-methoxy—4-methylbenzenesulfonyl)hexahydro— e

pyrazino[1,2-a]pyrimidine-4,7-dione

Structure:

~ o1
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--a 10/90). The desired product is obtained with MV =
506. 02 (cal cul ated); neasured 10 val ue (M+H)+. 506. 34
Exanmpl e 77 : -77 -

1- (4- Chl or obenzenesul fonyl ) - 6- (4-chl or obenzyl ) - 8-i sopr
opyl hexahydr opyrazino- [ 1,2-a]pyrimdine-4,7-di one
Cl 20 a)

- Thecamppinstigghenple Twessyathgrigehbx thetpgacys wP@bﬁﬁrln@mmzlel |
_ us{ngfﬂgefo B8 O‘?%‘é %Pg;‘lw am no] pr opi onami de Synt hesi s

Reagmlpisa@epylmnafmal ogy to Exanple 76e) starting from
3-(4-chloro- benzenesul f onyl am no) propi onic acid. The

Rcfé%‘i’f’ft@dFIﬁP%'&tFé‘iorP@e&bIlaH’W@d with MV= 602.58 25 -

%ﬁ%ﬁ&?%“ﬁ%ﬁ%@ﬁﬁ%%%{gy %%@Q@ﬁl orobgggeﬁeghl fo-

MW F 58X a6 fdioniatgly manbizofopic) 2medspredivaludi(Ne-H), - B2di3one

-79 Synthesis takes place in analogy to Exanpl e 76b)
starting from 3-(4-chl orophenyl) -

N- (2, 2-di et hoxyet hyl )-N-i sopropyl -2-[ 3- (4-chl orobenzen
E@gﬁ{rﬁpwl ani no) propi onyl anm no] - propi onani de. The

desi'red product is obtained with MW= 510.44

Gé(édrldmtoamﬂ) §-tropropy e t(4-waitheecybivizifesii] f0)0) @Qatfpdenpptazinof 1,2-2]-

p@“’ellfil%ﬁgr%g%er}zyl) 1- (3, 4- di net hoxybenzenesul f ony!) - 8-

|sopropylhexahydropyra2|no- [
1, 2-a] pyrimdine-4,7-di one 10 Struct ure:

Structure:
~ .
0

a) 3-(4-Chlorophenyl)-N-(2,2-diethoxyethyl)-N-isopropyl-2-[3-(4-methoxybenzene-
sulfonylamino)propionylamino]propionamide

52 mg of EDC, 45 mg of HOBt and 100 p1 of N-ethylmorpholine are added to a solution of
124 mg of 3-(4-methoxybenzenesulfonylamino)propionic acid in 1 ml of DMF. A solution
of 100 mg of 2-amino-3-(4-chlorophenyl)-N-(2,2-diethoxyethyl)-N-isopropylpropionamide
in 1 ml of DMF is added dropwise thereto, and the mixture is left to stir for 12 h. The
reaction solution is filtered mixed with ethyl acetate and then extracted with 5% aqueous
sodium bicarbonate solution and aqueous sodium chloride solution. Drying of the organic
phase with Chromabond XTR is followed by concentration under reduced pressure, and the
residue 1s separated by HPLC (Knauer Eurospher-100-10-C18, water (0.1% trifluoroacetic
acid)/acetonitrile (0.1% trifluoroacetic acid) = 80/20 —» 10/90). The desired product is
obtained with MW = 598.16 (ca.lculated); measured value (M-C;HgO+H)™: 552.1
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Cf a) 3-(3,4-Di nmet hoxybenzenesul f onyl am no) propi oni c
acid 15 A solution of 3.8 g of

3, 4-di net hoxybenzenesul f onyl-78hl oride in 5 m of

di oxane is added dropwise to a solution of 1.5 g of
3-am nopropionic acid in 20 mM of I N NaCOH sol ution.

. The mxture is left to stir while controlling the pH
(pH > 7) for 12 h, the pHis reduced below 7 by

ol .
S0 AL BAR ARG IE SRR SRR S e
i s dpyedimyk2- ammdmum ’sdiohat e concentrated under
reduced Zogﬁressure and_enpl oy wi t hout furth

pufisPlgR o6 H0T merfe- (ﬁéklior?@yeﬂ)éﬁ(%%@ﬁthowyéthaBstlmmpyl -2-[3-

br gﬁgﬁr egkgoa X %M%Wfl%@nﬁ&]p&ﬁ)%&ﬂhé‘é &0 ml of formic

3- 4c3d rb—sﬁlxnéafmnyxxthmpyﬂamch(rzzzr dhetdaougresdmtic)& ibleomeptrated under B
I 4- chl -
E?ﬁég fg%r%yﬁrglﬁﬁﬁ B st i SR YT G K BRsr Eaosplpr-100-10-

Syoigiesdis (hake %ﬁﬁ&@ﬁ:eh@ aﬁﬂ?é&%fnﬁ'@e (PR ucf8fktic acid) = 80/20

starting from3-(3, 4 hoxy-
b eﬁaz k@i@@)u The dgsluadprmi)lptr e pbtamed vath MW Fidodegcaledated); measured

0 ined with MW= 628.19 (calcul ated);
@@*§+g@6a #mH) + 582.3 -80 c)

6 (4- Chl orobenzyl) - 1- (3, 4-di met hoxybenzenesul f onyl ) - 8-
i sopropyl hexahydro- pyrazino |
1,2-a]pyrimdine-4,7-dione Synthesis takes place in
Fxampde)y7t o Exanpl e 76b) starting from

h
RGBSR B A oussmaprt-isonrapylheahr dppgarzen
[EgumﬁﬁmWMﬁﬁhﬂ@hnm@plonylan1no] pr opi onani de. The
desired product is obtained with MN = 536. 05

(cal cul ated); neasured value (M:H)}: 536. 36 Exanpl e

S%%ftgr Chl or obenzenesul f onyl ) - 6- (4-chl or obenzyl )-8-isopr
opyl hexahydr opyr azi no-

\( ) Cl

a) 3-{4-Chlorophenyl)-N-(2,2-diethoxyethyl)-N-isopropyl-2-[3-(4-chlorobenzene-
sulfonylamino)propionylamino Jpropionamide
Synthesis takes place in analogy to Example 76e) starting from 3-(4-chloro-
benzenesulfonylamino)propionic acid. The desired product is obtained with MW = 602.58
(calculated); measured value (M-CoHgO+H)': 556.1

b} 6-(4-Chlorobenzyl)-8-isopropyl-1-(4-chlorobenzenesulfonyl)hexahydro-
pyrazino[1,2-aJpyrimidine-4,7-dione
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~10 [1,2-a]pyrimdine-4,7-dione Structure: C 15 a)

3- (2- Chl or obenzenesul f onyl ani no) pr opi oni ¢ aci d

Synt hesi s takes place in analfjagy to Exanple 78a)
starting from 2-chl orobenzenesul fonyl chloride. The
desired product is obtained wwth MV = 263.70

"(calcul ated); neasured value 20 (MtH)+:264. 05

Synihgsieyakes pipersinynylory (oEzanle ey sjasting frpmn- (%@iﬁar@pbfmyb

N LRRER R PiiroRtopyt T Shgh s RRBrBaplpropionylaninol-
- phypidagsds Tha ldeéirdd|pa&ﬁlct 3 odnadcdgyith RIViIE<al. £ (E@l@l)llated) measured

starting, from 3-(2-chl orobenzene- 25

value (AT arsilASPpr opi oni ¢ aci d. The desired product is
obtained with product with MWV = 602.58 (cal cuI at ed)

-measured val ue (M C2HoO+H)}: -556.7 c)

1- (3- Chl or obenzenesul fonyl ) - 6- (4- chlorobenzyl) 8 i sopr
Fapipbe¥®hydro- pyrazino [ 1,2-a]pyrimdine-4,7-dione

_ 6@;@1&%&9& 0es bd @ak% %L %ﬁ%ﬁfflongg St-lts)op%gﬁﬁexah grg%yrazino-

_ Ep nﬁﬂﬁkfpﬁﬁﬁ}h@ﬂ) N-i sopropyl - 2-[ 3- (2-chor obenzene
suI 0

nyl am no) propi onyl - ami no] propi onam de. The
desired product is obtained wwth MW= 510. 44
%m IcuI ated neasured value (MrH) + :510.10 Exanple 80
H%Eh! or obenzyl ) - 1- (4-f uor obenzenesul fonyl)-8-isopr

opyl hexahydr(m\yr(am no- [ 1, %Ia] pyri m di ne-4, 7- di one

a) 3-(3,4-Dimethoxybenzenesulfonylamino)propionic acid
A solution of 3.8 g of 3,4-dimethoxybenzenesulfonyl chloride in 5 ml of dioxane is added
dropwise to a solution of 1.5 g of 3-aminopropionic acid in 20 ml of 1N NaOH solution.
The mixture is left to stir while controlling the pH (pH > 7) for 12 h, the pH is reduced
below 7 by adding citric acid, and the reaction solution is then extracted with methylene

chloride. The organic phase is dried over magnesium sulfate, concentrated under reduced

- pressure and employed without further purification in the next reaction step. The desired

product is obtained with MW = 289.31 {calculated); measured value (M+H)": 290.1

b) 3-(3,4-Dimethoxyphenyl)-N-(2,2-diethoxyethyl)-N-isopropyl-2-[3-(4-chloro-
benzenesulfonylamino)propionylaminojpropionamide
Synthesis takes place in analogy to Example 76¢) starting from 3-(3,4-dimethoxy-
benzenesulfonylamino)propionic acid. The desired product is obtained with MW = 628.19
(calculated); measured value (M+H)": 582.3
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10 Structure: C a)
- 3-(4-Cnl orophenyl ) -N-(2,2-di et hoxyet hyl ) -N-i sopr. opyl
' - 80 -

-[3-(4-fl uorobenzene-

sul f onyl am no) pr opi onyl am no] pr opi onam de Synt hesi s
takes place in analogy to Exanple 78a) starting from
3 4-f1 uorobenzene- sul fon Ian1no)pr i oni ¢ acid.

The
i pe-(hierabenzyl)s! -Git-dimpslpxgbenzengandd O%ESIQPropylhexahydm_— -

mm (M C2H6O+H) +: 540.7 20 b)

6- (48%%?%§@b Eﬁﬁﬁﬁﬁﬁ?§§§¢§§y|-|-(4 fl uor obenzenesul fo

Shiythysieakeryslaceiy aazlogpto fxainple af}b:)ystammgjfrmﬁ 34(374—dmmnlm>cyphenyl)
nt hesi s takes place in _anal ogy to Exa (5

&SE/ fiqeﬂ@xyetgmé\l (sgp@ﬁy]o@ &%ﬁﬂep}}lpgobenzenesul onylamm propionylamino]-

_ pm'(p 4(%?]%uor g‘%@ ‘aééﬁ%ti?\‘(%c%ue{\fs oﬁ&ﬁ{eaw%ﬁrw[ﬁsss 05 (calculated) measured o

enzene onyl-am-no)

v;iine(M&HyT a3b136] pr opi onanmi de. The desired product is
obtained with MV = 493.99 (calcul ated); neasured
val ue (MtH) +: 494.13 -82 Exanple 81 ' '
6- (4- Chl or obenzyl ) - 1- (2,

ERaf) ms’yg}oxybenzenesul fonyl ) -8-i sopropyl hexahydr 0-
pyrazi no[ yrim di ne-4,7-di one 10 a)

133(@lerobrnmnmk']mdhééﬁ@hl@kﬁhﬁnwlhﬁﬂm)wﬂpﬁmhyctsommno—-

hesi. | ace in anal ogy to Exanpl e 78a)
[]??'gﬁ i awwg,ﬁ-di net hoxy- benzenesul fonyl chloride.
The desired product is obtained with MV = 289. 31
(cal cul ated neasured value (M+H){: 290.1 15 b)

Sgugtpres. Di net hoxyphenyl ) - N- (2, 2- di et hoxyet hyI )-N-i sopro
pyl - 2-[ 3- (4-chl or o-

RYad

a) 3-(2-Chlorobenzenesulfonylamino)propionic acid
Synthesis takes place in analogy to Example 78a) starting from 2-chlorobenzenesulfonyl
chloride. The desired product is obtained with MW = 263.70 (calculated); measured value
(M+H)": 264.05

b) 3-(4-Chlorophenyl)-N-(2,2-diethoxyethyl)-N-isopropyl-2-[3-(2-chloro-
benzenesulfonylamino)propionylamino Jpropionamide
Synthesis takes place in analogy to Example 76e) starting from 3-(2-chlorobenzene-
sulfonylamino)propionic acid. The desired product is obtained with product with
MW = 602.58 (calculated); measured value (M-C;HsO+H)": 556.7
¢) 1-(3-Chlorobenzenesulfonyl)-6-(4-chlorobenzyl)-8-isopropylhexahydro-
pyrazino[ 1,2-a]pyrimidine-4,7-dione
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b enzenesul fonyl am no) pr opi onyl am no] pr opi onam de

Synt hesi s takes place in anal ogy to Exanpl e 76e)

starting from 3-(2, 5-di net hexy-

benzenesul f onyl am no) propi onic acid. The desired

product is obtained with MV = 628 19 (calculated)

nmeasur ed val ue (M C2H6Q+H) *: 582.

S@ﬂf(ﬂamaﬁk@% plesinyanglogy tobsngled éwa}ﬁ% ﬁ?@rﬁe&:f«hlwhsnw
{ 5 E'Qtﬁg %%’ Btppgi:’% i‘g (ggﬁltoEoéJngsenes 1f0nyl nogproplwnyl

aﬁﬁtai]p@)mdnamﬁieaﬁhd: destiod )Jrcﬁlﬁlalf it obgirfed aith MW 5 10.44 (calculated);

5-di met hoxyphen - N (2,2-di
n&aﬁgﬁ@é%lH§7K¥+ﬁ)l éé%rlépyl 2-[ 3-(4-chl or obenzenesul f onyl
am no) pr opi onyl am no] - propi onam de. The desired

product is obtained with MN= 536.05 (calculated); e
- measured 25 value (MtH){: 536.16 -83 Exanple 82

BaamplE80 or obenzyl) 1- (3-fl uorobenzenesul fonyl) - 8- isopr

0 0 di ne- 4. 7-di
18 eaBeRobr T Bhenbeveaci TR Pt Soebier S
[Byniferhidideakegigkace i n anal ogy to Exanple 78a)
st afting from 3-fluorobenzenesul fonyl chloride. The |

desired product is obtained with MV = 247.25
S%(E\atl cul ated); neasured.value (MtH)+: 248.05 15 b)
BEHIENI or ophenyl ) - N- (2, 2- di et hoxyet hyl ) - N-i sopr opy! - -
2-[3 (3-fluoro-
benzenesul f onyl am no) pr opi onyl am no] pr opi onam de
I

a) 3-(4-Chlorophenyl)—N-(2,2—diethoxyethyl)—N—isopropyl—ZZ-[3-(4-ﬂubrobenzene—
sulfonylamino)propionylamino]propionamide
Synthesis takes place in analogy to Example 78a) stérting from 3-(4-fluorobenzene-
sulfonylamino)propionic acid. The desired product is obtained with MW = 586.13
(calculated); measured value (M-C,HsO+H)": 540.7

b) 6-(4-Chlorobenzyl)-8-isopropyl-1-(4-fluorobenzenesulfonyhexahydropyrazino-
[1,2-a]pyrimidine-4,7-dione
Synthesis takes place in analogy to Example 76b) starting from 3-(4-chlorophenyl)-
N-(2,2-diethoxyethyl)-N-isopropyl-2-[ 3-(4-flnorobenzenesulfonylamino)-
propionylamino]propionamide. The desired product is obtained with MW = 493.99
(calculated); measured value (M+H)": 494.13
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Synthesis takes place in anal ogy to'Exaane 76a)

- starting from 3-(3-fl uorobenzene-

sul f onyl am no) propi oni ¢ aci d82The desired product is
obtained with MW= 586.13 20 (cal cul ated); measured
val ue (M CZH6O+H) +: 540.7 c)

6- (4- Chl or obenzyl ) - 8-i sopropyl -1 - ( 3- fluorobenzenesulfo

- Exgmmefhhydr o- pyra2|no [ 1, 2 a]pyr|n1d|ne 4, 7- di one

k .
o S Ve S e
péiraeino P J-algyyinjidiNe i4shpioapy| - 2 [3-(3-f|uorobenzenesulfon
yl am no) pr opi-onyl am no] propi onani de. The desired
product is obtained with MV = 493.99 (cal cul ated);
%% .ed val ue (MtH) +: 494. 25 Exanple 83
enzenesul fonyl - 6- (4- chl-orobenzyl)-8-i-sopropyl hexahy -
dropyrazino [ 1,2-a]pyrimdine- 4,7-dione 10 CE a)
3- (4- Chl or ophenyl ) - N- (2, 2-di et hoxyet hyl ) - N-i sopr opy! -
-[ 3- (benzenesul f nyI Cl
anino)prqplony
pl ace in gnal og
3- (benzenesul f onyl s
| s /jpbtai ned™w'th 15 MV = 568. 13 (cal cul ated);

o (MYC2HE6O+H) +: 522.7 b)
C quﬁbe zyl élsopropyl-I-(benzenesulfonyl)hexa
hydr opyr azi no[ T7Z-a] - pyrimdine-4, 7-dione Synthesis

takes place in anal ogy to Exanple 76b) starting from
3-(4-chl orophenyl )-N-(2,2- 20
di et hoxyet hyl ) - N-i sopropyl - 2-[ 3- (benzenesulfonylan1no)
pr opi onyl am no] pr opi onami de.

a) 3-(2,5-Dimethoxybenzenesulfonylamino)propionic acid

| Synthesis takes place in analogy to Example 78a) starting from 2,5-dimethoxy-

benzenesulfonyl chloride. The desired product is obtained with MW = 289.31 (calculated);
measured value (M+H)": 290.1

b) 3-(2,5-Dimethoxyphenyl)-N-(2,2-diethoxyethyl)-N-isopropyl-2-[3-(4-chloro-
benzenesulfonylamino)propionylamino]propionamide
Synthesis takes place in analogy to Example 76e) starting from 3-(2,5-dimethoxy-
benzenesulfonylamino)propionic acid. The desired product is obtained with MW = 628.19
(calculated); measured value (M-C,HgO-+H)™: 582.7
c) 6—(4—Chlor0benzy1)- 1-(2,5-dimethoxy-benzenesulfonyl)-8-isopropylhexahydro-
pyrazino[1,2-aJpyrimidine-4,7-dione |
Synthesis takes place in analogy to Example 76b) starting from 3-(2,5-dimethoxyphenyl)-
N—(2,2~diethoxyethyl)-N—isopropy1-2-[3-(4-chlorobenzenesulfonylamino)propionylamino]-
propionamide. The desired product is obtained with MW = 536.05 (calculated); measured
value (M+H)": 536.16
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- desired praodu

- The desired product is obtained with MV = 475,99

(cal cul ated); neasured value (MtH)+: 476. 14 Exanpl e
84 25 -83-

6- (4- Chl or obenzyl )-1=(2-fl uorobenzenesul f onyl ) - 8-i sopr
opyl hexahydr opyrazi no- [ 1, 2-a] pynm dine-4,7-dione -85
Structure: C 5 a) * '

- ExappleB2,0r obenzenesul f onyl anmi no) pr opi oni ¢ ‘aci d

. K . ] .
e R S e R e
[tesilpetnidinedBtidns obt ai ned with MV = 247.25

(cal cul ated); neasured value (M:H)}: 248.05 10 b)

3- (4-Cnl orophenyl ) - N-(2,.2-di et hoxyet hyl ) - N-i sopr opyl -2

StIL.l e2-1‘Iuorobenzene-
St

onyl-ani-no)-propi onyl ani no] propi onani de Synthesis - -
takes place in analogy to Exanple 76a) starting from:
3-(2-fluoro- benzenesul f onyl am no) propi oni c acid. The
IS obtaindd with MV= 586.13 15

(cal cul ated);
6- (4- Chl or

3 (4-chl orophenyl)-N .20
-N-i sopropyl - 2-[ 3-(2-fl uorobenzenes
opi onyl am no] - ,

a) 3-(3-Fluorobenzenesulfonylamino)propionic acid

. Synthesis takes place in analogy to Example 78a) starting from 3-fluorobenzenesulfonyl

chloride. The desired product is obtained with MW = 247.25 (calculated); measured value
(M+H)": 248.05

b) 3-(4-Chlorophenyl)-N-(2,2-diethoxyethyl)-N-isopropyl-2-{3-(3-fluoro-
" benzenesulfonylamino)propionylamino]propionamide
Synthesis takes place in analogy to Example 76a) starting from 3-(3-fluorobenzene-
sulfonylamino)propionic acid. The desired product is obtained with MW = 586.13
(calculated); measured value (M-C,HsO+H)": 540.7

¢) 6-(4-Chlorobenzyl)-8-1sopropyl-1-(3-fluorobenzenesulfonyl)hexahydro-
pyrazino[1,2-a]pyrimidine-4,7-dione

Synthesis takes place in analogy to Example 76b) starting from 3-(4-chlorophenyl)-N-(2,2-
diethoxyethyl)-N-isopropyl-2-[3-(3-fluorobenzenesul fonylamino)propionylamino]-
propionamide. The desired prbduct is obtained with MW = 493 .99 (calculated); measured
value (M+H)": 494.25 |
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propi onam de . The desired product i s obtained with MV
= 493.99 (calcul ated); neasured value (M+H)+: 494.13
Exanple 85 25 -84 -

6- (4- Chl or obenzyl )-1-(2, 4-di fl uorobenzenesul fonyl ) - 8-
sopropyl hexahydr opyr azi no- [

1,2-a]lpyrimdine-4,7-dione 5 a)

E?aPH“ﬂ-igfl uor obenzenesul f onyl am no) pr opi oni ¢ acid

ISV DS GG DB BT 02 gy

4Théiodesi red product is obtained with MV = 265. 25

(cal cul ated); neasured value (MtH)*: 266.05 10 b)

3- (4-Cnhl orophenyl ) - N- (2, 2-di et hoxyet hyl ) - N-i sopr opyl -
Sthsmfel, 4-di fl uoro-

~~benzenesul f-onyl am no) propi-onyl am no} pr Opl onam de -

Synt hesi s takes place in analogy to Exarrpl e 76a)
starting from3 (2, 4-difluoro-

benzenesul Ian1no)oro«|on|c acid. The desired
product is o tai ped 2 MV = 604. 13 (cal cul ated);
nmeasur ed val dle ! H)}: 558.7 15 c¢)

4- Chl or openzyl ) - @==g0propyl -1 - (2, 4-di fl uor obenzenes

ylﬁ%ex hyd pyrazi no[
l a| py+ighi di'he-4, 7-di one Synthesis takes place in
ana ogj)to Ex 76b) starting from

3-(4-chloro nyl) - N

(2, 2-di et hoxyet hyl ) - N-i sopropyl -2-[3-(2, 4-di f| uor obenz
enesul fonyl am no)- 20 propi onyl am no] propi onam de. The
desired product is obtained with MW= 511.99 _
(cal cul ated); neasured value (MtH)*: 512.12 Exanple 86
6- (4- Chl or obenzyl )-1-(3, 4-di fluorobenzenesul fonyl ) - 8-1i

S°5r %P(%l—(ﬂﬁél%?) eny%oﬁr(azj &ethoxyethyl) N-isopropyl-2-[3-(benzenesulfonyl-

amino)propionylamino Jpropionamide

-Synthesis takes place in analogy to Example 78a) starting from

3-(benzenesulfonylamino)propionic acid. The desired product is obtained with

MW = 568.13 (calculated); measured value (M-C,HsO+H)': 522.7

b) 6-(4-Chlorobenzyl)-8-isopropyl-1-(benzenesulfonyl)hexahydropyrazino[1,2-a]-
pyrimidine-4,7-dione

Synthesis takes place in analogy to Example 76b) starting from 3-(4-chlorophenyl)-N-(2,2-

diethoxyethyl)-N-isopropyl-2-[3-(benzenesulfonylamino)propionylamino]propionamide.

The desired product is obtained with MW = 475.99 (calcutated); measured value (M+H)':

476.14

Example 84
6-(4-Chlorobenzyl)-1-(2-flucrobenzenesulfonyl)-8-isopropylhexahydropyrazino-
[1,2-alpyrimidine-4,7-dicne




25 [1,2-a]pyrimdine-4,7-dione 5 a)
3-(3, 4- D'fluorobenzenesulfonylan1no)proplonlc aC|d
Synt hesi s takes place in anaBbgy to Exanple 78a)
starting from 3, 4-difluoro- benzenesul fonyl chloride.
The desired product is obtained with MN= 265.25.
"S%nalculated) nmeasured val ue (MtH) +: 266.05 10 b)

' FHeChl or ophenyl ) - N- (2, 2-di et hoxyet hyl ) - N-i sopropyl - 2
-[3-(3, 4-di fl uor obenzene-

sul f onyl am no) pr opi onyl am no] pr opi onami de Synt hesi s
takes place in anal ogy teg Exanple 76a) starting from
3-(3,4-di or o- benzengsul f onyl am no) propi oni ¢ aci d.
The desirgzugn gbtained with MV = 604. 13
(cal cul atedy; ¢al ue (MtH) +: 558.7 15 c)
: 3-1sopropyl -1-(3,4-difluorobenzenes - -
atwdr o- pyrazi no |
_ ~2Za] pyt Nmi di ke- 4, 7- di one Synthesis takes place in

- analog® to & 76b) starting from
3-(4-chl orophenyl )-N .
(2, 2-di et hoxyet hyl ) - N-i sopropyl -2-[3-(3, 4-di fl uor obenz
enesul fonyl am no) 20 propi onyl am no] propi onan de. The
desired product is obtained with MV = 511.99
(cal cul ated), neasuyed val ue (MtH) +:. 512.12 WO
2o@4ﬁd$fé%°b‘iﬁzﬁﬁl%§ffowiam%&°3’6%%‘%}ﬁ&%‘f the formula 1,

' S%hgﬁs lessp‘che in analogy to Example 78a) starting from 2-fluorobenzenesulfonyl
chloride. The desired product is obtained with MW = 247.25 (calculated); measured value
(M+H)™: 248.05

b) 3-(4-Chlorophenyl}-N-(2,2-diethoxyethyl)-N-isopropyl-2-[3-(2-fluorobenzene-
sulfonylamino)propionylaminojpropionamide
Synthesis takes place in analogy to Example 76a) starting from 3-(2-fluoro-
benzenesulfonylamino)propionic acid. The desired product is obtained with MW = 586.13
(calculated); measured value (M-C;HsO+H)": 540.7

¢) 6-(4-Chlorobenzyl)-8-isopropyl-1-(2-fluorobenzenesulfonyl)hexahydro-
pyrazino{1,2-a]pyrimidine-4,7-dione
Synthesis takes place in analogy to Example 76b) starting from 3-(4-chlorophenyl)-N-
(2,2-diethoxyethyl)—N—isopropyl-Z-[3-(2-ﬂuorobenzenesulfonylamino)propionylamino]-
propionamide . The desired product is obtained with MW = 493.99 (calculated); measured
value (M+H)": 494.13

Example 85
6-(4-Chlorobenzyl)-1-(2,4-difluorobenzenesulfonyl)-8-isopropylhexahydropyrazino-
[1,2-a]pyrimidine-4,7-dione |
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- (S02) - (CL- C6) - al Kyl eng
- KSCEF\C2-@6) \al kehyl€ne=R9; (C=0)-R8, (C=0)-(Cl-C6)- -

I "NR (CH)n 1 | in which the nmeanings are A

PCT/ EP2004/ 000769 3-12 nenbered nono-, bi- or

spirobicyclic ring which nay86enprise one or nore

het eroatons fromthe group of N, 0 and S and the 3-12

-menbered ring may have further substituents such as

F, d, Br, N2, CF3, OCF3, CN, (Cl-C6)- alkyl, aryl,
1)(R12), N(R13)(R14), OH, O (C1l-0C6)-alkyl,

S (Cl-C6)- al kyl, N(R15)CQ(Cl-C6)-al kyl or

COO (Cl1-C6)-al kyl ; Ri1l, R12, R13, Rl14, R15

i ndependent |y ofs one anot hegp H, (CL-C6)-al kyl,
het er ocycl e; RlL O 1.,.0./1, 2, 3, 4, 5 6; RS,
(Cl-CB)-aIkyTEX: ) - al kenyl ene-R9, (S02)-R8

al R P NH R8, (C=0 - (C2-C6)-al kenyl ene- R9,

: H (fCINC6) \- 89 al kyl ene- R8,

( C=0) -\NH-@ C2- arfenyl ene- R9, COO- R8, COO- (Cl- C6) -
al kyl €ne- R8, COO- ( C2- C6) - al kenyl ene-R9, al kynyl ene-R9,
(C-C4-al kyl) -

a) 3-(2,4-Difluorobenzenesuifonylamino)propionic acid
Synthesis takes place in analogy to Example 78a) starting from 2,4-difluoro-
benzenesulfonyl chloride. The desired product is obtained with MW = 265.25 (calculated);
measured value (M+H)": 266.05

b) 3-(4-Ch10r0pheny1)-N—(2,2-dietho_xyethy1)-N—isopropy1-2-[3-(2,4-diﬂuoro-
benzenesulfonylamino)propionylamino]propionamide
Synthestis takes place in analogy to Example 76a) starting from 3-(2,4-difluoro-
benzeneéulfonylamino)propionic acid. The desired product is obtained with MW = 604.13
(calculated); measured value (M-CoHgO+H) : 558.7

¢) 6-(4-Chlorobenzyl)-8-isopropyl-1-(2,4-difluorobenzenesulfonyl)hexahydro-
pyrazino[ 1,2-ajpyrimidine-4,7-dione
Synthesis takes place in analogy to Example 76b) starting from 3-(4-chlorophenyl)-N-
(2,2-diethoxyethyl)-N-isopropyl-2-[3-(2,4-difluorobenzenesul fonylamino)-
propionylamino]propionamide. The desired product is obtained with MW = 511.99
(calculated); measured value (M+H)": 512.12

Example 86
6-(4-Chlorobenzyl)-1-(3 ,4-diﬂuoro§)enzenesulfonyl)—S-isopropylhexahydropyrazino-
[1,2-a]pyrimidine-4,7-dione
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O(C3 C8) - cycl

het erocycl e, where the alkylene_groups may be
substituted by F;, R8, RO independently of one another

H F, d, Br, I, OH CF3, argli- heterocycle, (C3- .
Cg) -cycl oal kyl , where the rings or ring systens may be
substituted up to 3 tinmes by F, d, Br, I, OH CF3,

NC2, ON, OCF3, O-(Cl-CB)-alkyl, (C-0C6)-alkyl, NH2,
Seesur: 1) (R12), N(R13) (Rl4), S02-CH3, OOON, -

COO-(Cl-0B)-alkyl, CONH2: H, F, O, Br, |, OH CF3,

CN, OCF3, O (C-Co6)-al kyl, O(Cl-CA)-aIkoxy-(Cl-
4)-al kyl, S-(d CG)-aIkyI,CfCLCG)-aI_k_yI, '
(C2-C6) - al ket ) yCl oal kyl ,

O (C3-) - cycl Cg) - cycl oal kenyl

-C6)- al kynyl aryl

2 -él kytene- aryI S— aryI CON(R11) (R12),
)N ( C1-\C6) - aIkyI N(R13)(R14) COOH, COO- (d -
aI kyIQ =Q6) - al kenyl, CO N((CLl-C6)-al kyl) 2,
heterocycl e, where the heterocycle nay not be bonded
via a nitrogen atom R3, R4, R5 independently of one
anot her H, F, , Br, | , OH, CF3, NO2, CN, OCF3,

O-4)CPB- (366§>1fh4omfghenzezae§ w)mpgm(l@qm@) al kyl ,

(&1 g%@as a}:(é/ nkan%&bg%gﬁ%glgé I78a S alfl&?)mafi lf%mﬂoro-

béﬁgz%n%foﬁly’lﬁdhﬁmidee'ﬂhé desﬁg‘l ﬁﬁﬂluﬁ?)c;:ﬂb%gi)ed ﬁlﬁﬂrlw 265. 2|5 (calculated);
a ary 1- -al kyl ene-aryl,
n@?am{fei"égy(ﬁﬁr%m @ﬁ@%ary S-aryl, N((C -0B)-alkyl)2,

S02- CH3, COOH, COO- (Cl- ©8)-al kyl

CO-N((Cl-C8)-alkyl)2i R6 H, F, O, Br, |, OH CF3,

NaB), 3¢M-CloerepherH - 194(226diethbkydthyIINCEbpragyl-Zal k(4 difluorobenzene-

(% gﬁ orm;’éwg}p%élmlgé o Ik .| g%ﬂg%l-ce)-m kyl ,
s%&@ﬁs Efkks gbéeé ﬁlazlnmé;'ggz td Eiﬂarﬁﬁl): %Mté}ﬁhg %}ﬂ 3- (ﬁ!d%oﬁg)

cycl oal ken al kynyl , al kyl ene- ar%\//I
bengeGesuliphylatiiyd)propicaoydcid. The desired product is obtained with MW = 604.13

(calculated); measured value (M+H)": 558.7

cq:)

¢) 6-(4-Chlorobenzyl)-8-isopropyl-1-(3,4-difluorobenzenesulfonyl)hexahydro-
pyrazino[1,2-aJpyrimidine-4,7-dione

Synthesis takes place in analogy to Example 76b) starting from 3-(4-chlorophenyi)-N-

(2,2-diethoxyethyl)-N-isopropyl-2-{3-(3,4-difluorobenzenesulfonylamino)-

propicnylamino Jpropionamide. The desired product is obtained with MW = 511.99
(calculated); measured value (M+H)": 512.12



S-aryl, N((Cl C6) aI kyl)2 SOZ CH3, COOH, _
CCD(CI C6) - al kyl., CO-N((CLl- Cs)-alkyl)2; -90- and the
wWOwaiogkots cal |y toI erated salts thereof. 2POY/ER2pE1000769
of the fornula | as clainmed in claim1, wherein the
meani ngs are 3-12 nenbered nono-, bi- or spirobicyclic
ring which may conprise one or ~ nore heteroatons from:-
' Claitlee group of ‘N, 0 and S and the 3-12 rrerrbered r| ng.
may have further substituents such as F, d, NO2,
CF3, OCF3, CN, (C1-C6)- alkyl, aryl, C()\I(Rl 1)(R12)
N(R13) (R14), OH, O (C1-0C6)-al kyI' S—(Cl C6) - al kyl,
1. NCR domspdid 6 the fhRay1at kyl or COO-(Cl- C6) - al kyl ; R11,
R12, RI3, RI4, R15 independently of one anot her H,
(Cl-C6)-al kyl, heterocycle; 0, 1; RS, :

- (-G-C6)-alkyl-ene-R8; (CZ -C6) ~al kenyl ene- R9 ~(S02)-R8;
(S02) - (C1-C6) - al kyl enf84Rs, '
(S02) - (C2- CB) - al kenyl en 3
al kyl ene-R8, (C=0) NrigRS
(C=0O - NH-(Cl C6) - al kyl &

(CO0-R8, (C=0-(C1-Cs)-
a R5C2- C6) - al kenyl ene- R9,

al kyl e_ne R8, COO(CZ
(C1-C4-al kyl)- heter oc dependently of one
another H F, d, Br, yR1 het erocycl e,

~(C3- Cg)-cycl oal kyI V\At'(u‘s{_q’g r| ring systems

may be substituted up s by F a, Br, |, OH
CF3, N2, CN, OCF36 (Cl ce) al kyl ,
NH2, CON(R11) (R12), ’C\k’d 3) R14) S0& cH3 COOH, _

yI ene- R9 al kynyl ene- R9

'COO- (C1- C6) - al kyl, HZO ((I;Hz)
' A
1
in which the meanings are
A ~ 3-12 membered mono-, bi- or spirobicyclic ring which may comprise one or

more heteroatoms from the group of N, O and S and the 3-12 membered ring
may have further substituents such as F, Cl, Br, NO,, CF3, OCF3, CN, (C;-Cg)-
alkyl, aryl, CON(R11)}(R12), N(R13)(R14), OH, O-(C,-C¢)-alkyl, S-(C;-Ce)-
alkyl, N(R15)CO(C,-C¢)-alkyl or COO-(C,-Ce)-alkyl,

R11,R12, R13, R14, R15 independently of one another H, (C,-Cs)-alkyl, heterocycle;

n 0,1;
m 0,1,2,3,4,5,6;
R1 RS, (C1-Cg)-alkylene-R8, (C,-Ce)-alkenylene-R9, (SO2)-R8 (SO,)-(Cy-Cs)-

alkylene-R8, (SO,)-(C,-C¢)-alkenylene-R9, (C=0)-R8, (C=0)-(C;-Cs)-
alkylene-R8, (C=0)NH-RS, (C=0)-(C,-C¢)-alkenylene-R9, (C=0)-NH-(C;-Ce)-



H F, d, Br, I,(}I CF3, CN, OCF3, O(C1C6) aIkyI

O (C1- C4) al koxy (G- &A)-alkyl, S-(C1-C6)-alkyl,

(G -0C6)-al kyl, (C2-C6)-al kenyl, (C3_Cg)-cycloal kyI :

O (C3-Cs) - cycl oal kyl, (C3-Cs) -cycl oal kenyl ,

O (C3-C8)-cycl oal kenyl, (C2-C6) -91 al kynyl, aryl,

O aryl, (Cl-Cg)-alkylene-aryl,

O ( Cl- Giylaleky8,d0eOFNH-(CSCaFslkenyl DB RTDQ-RB2LO0-(C,-Ce)-

X R_1§|) ( m%)r@éﬁc(l(‘(&) al k}ylp(_ Fl\léb[%n%J&S' alkynyloe(lgl_{9 %1%4 gﬂiyl)—

R8

i

R3

R6
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het er ocycl e “may not a a nitrogen atom
R3 , R4, R5 independently of one another H F, d, Br,
I, OH, CFS NO2, CN, OCF3, O (Cl- C6)-alkyl,

O (Cl-C4) - al koxy-(Cl-C4)-al kyl, S (Cl- C6) aI kyl

k51 os>m@épmemlg%n%1@r@wu mfﬁ@)emgymy@de o

- C8) - cycl oal kyl, - CS) - cycl oal kenyl
( C3 Cg)Cs&wdﬂo@lk}de n‘;here I(hezzmeﬁpr Bk gsems maybe sudstiuged up to 3

S 3(/:|8 )“”%l(s%fe @7&&?{ ib) §F3(’ &%C%ﬁg%%ﬁﬂ%@w L, (Cr-Cop-alkyl,

06) al WH;_, c@Nmm&gN@Jm)&)@G SE5- am, EOGH,, CBO-(T1+Ce)-alkyl,
-a ,

0((:1 @@Néﬂzkoxy (G -C4)- aI kyl , s-(c>1/ C6) - al kyl ,

(CL-C(,)-alkyl, (C2-C6)-al kenyl, (C3-C8)- cycloal kyl,

O (C3-C) - cycl oaI kyl, (C3-C8)-cycl oal kenyl, 0-(C3-C8)-

cycl oal kenyl (C2-C6) -al kynyl, aryl, Oaryl,

Cl1-C8 | kyl I Cl-C8 kyl I

(S- aryl )H{I?E( 1]-3?’2%) aIrﬁiy (X F?g éF@ er;rle daw -Cy)-alkoxy-(Ci-

COO (Cl .

physi ol oggikgﬁlgéd'o(lj% t)JNd(ﬁCJ{f ?Qﬂ?ﬁér e(k)%ﬁal%@rﬂ% (?(;@8) Cydoalkyl

of t he G-QCwGkkcyclatkyt|(Eh@ryicydlodkeaiyin O-(Cs-Ca):- cyn&uaﬂenyll (Cz Ce)-

t he rreali]k f are

yn% aryl, O-aryl, (C,-Cg)-alkylene-aryl, O-(C,;-Cg)-alkylene-aryl, S-aryl,

CON(R11)}(R12), N(R13)(R14), (C;-C¢)-alkyl-N(R13)}(R14), COOH, COO-(C;-
Ce)-alkyl, COO-(C-Cg)-alkenyl, CO-N((C,-Ce)-alkyl),, heterocycle, where the

heterocycle may not be bonded via a nitrogen atom;

, R4, R5 independently of one another H, F, Cl, Br, I, OH, CF;, NO,, CN, OCF3;, O-(C;-

Ce)-alkyl, O-(C,-Cy)-alkoxy-(C,-Cy)-alkyl, S-(Ci-Ce)-alkyl, (C1-Cg)-alkyl, (Cs-
Ce)-alkenyl, (C;-Cyg)-cycloalkyl, O-(C3-Cg)-cycloalkyl, (Cs-Cg)-cycloalkenyl, O-
(C3-Cg)-cycloalkenyl, (C;-Cg)-alkynyl, aryl, O-aryl (C;-Cg)-alkylene-aryl, O-
(C;-Cg)-alkylene-aryl, S-aryl, N{(C,-Ce)-alkyl);, SO,-CH3, COOH, COO-(C,-
Ce)-alkyl, CO-N((C;-Co)-alkyl)s;

H, F, Cl, Br, I, OH, CF3, NO,, CN, OCF;, O-(C;-C¢)-alkyl, O-(C;-Cy)-alkoxy-
(C1-Cy)-alkyl, S-(C;-Cy)-alkyl, (C;-Cg)-alkyl, (C,-Ce)-alkenyl, (C3-Cs)-
cycloalkyl, O-(C;-Cg)-cycloalkyl, (Cs-Csg)-cycloalkenyl, O-(Cs-Cg)-
cycloalkenyl, (C;-Cg)-alkynyl, (Cy-Cs)-alkylene-aryl, O-(Co-Cs)-alkylene-aryl,
S-aryl, N((C1-Ce)-alkyl)z, SO-CHs, COOH, COO-(C,-Cg)-alkyl, CO-N((C:-
Ce)-alkyly; |



A aryl, where the aryl -ring may be substituted by F,
ad, Br, N2, CF3, OCF3, CN, (d-cCo6)-alkyl, aryl,
CON(R11) (R12), N(R13) (R14)}50&H, O (C1-Co)-al kyl,
S-(C1-C6) -al kyl, N(R15) CQ(Cl1l-C6)-al kyl or

COO (C1-C6) -al kyl ; R11, R12, R13, R14, R15

i ndependently of one another H, (Cl-C(,)-alkyl; m1;

'and%m@omjeaﬁykqlbmwd-sﬂ&%th@@ﬁf.%) - al kenyl ene- R9; -92 -R8,

RO i ndependently of one another H, F, C, Br, 1, OH,
CF3, aryl, heterocycle, (C3 NH2, CON(RI 1)(R12),

2. N Béé’&nﬁﬂ%%ﬂél of 830Gt 1 Rl ARPc(Gh 108 herdIrkn meafiibi e

Cg) -cycl oal kyl, where the rings or ring systens may be
substituted upt03 times by F, d, Br, 1, OH CF3,

A NO2, CN-1DGEembefad(rtinoCd)i- ot dpjdobic@ﬂielﬁ@ whilckyﬂay cBgpise one or

(F Clclcﬁ)mgqe@ ercg%cg%? ﬂ% O%IHZIFQE% ﬁ é.n %& %}alﬁéilgrhéﬂlbefed ring o
( CL- CB)mal le fl}l(ﬂ?&%hésﬁ%fehts siich B, EBBENMBRRIYOERY N, (C)-Co)-

one anot her H,

OCF3, O 41kl ), CANEIRAL), NZR)UKRM] OIR®-€1-GaerlkieS-(Ci-Ce)-

e ol o et RIR BB Gordiodir CdRE Bk gk Wnerern

the neanings are A aryl, where the aryl ring may be

R1 lsﬁ tRI@“R@Q I@yﬁ fde de%{i'(oRf%ja?gRilﬁ% I?Fﬁ?%g%‘}ﬂ%gffew&?le;

-’Co) - al kyl,” ar
O(Cl Co6) - al kyl
m ' 1;
n 0,1;

R1 RS, (C;-Cg)-alkylene-R8, (C;-Cg)-alkenylene-R9, (SO2)-R8, (80,)-(C;-Ce)-
' ' alkylene-R8, (S0,)-(C2-Ce)-alkenylene-R9, (C=0)-R&, (C=0)-(C,-C¢)-
~ alkylene-R8, (C=0)NH-RS, (C=0)-(C;-C¢)-alkenylene-R9, (C=0)-NH-(C;-Ce)-
alkylene-R8, (C=0)-NH-(C,-Cg)-alkenylene-R9, COO-R8, COO-(C;-Cs)-
alkylene-R8, COO-(C;-C¢)-alkenylene-R9, alkynylene-R9, (C,-Cs-alkyl)-

‘heterocycle;

R8&, R9 independently of one another H, F, Cl, Br, I, OH, CF;, aryl, heterocycle, (Cs-
Cs)-cycloalkyl, where the rings or ring systems may be substituted up to 3
times by F, Cl, Br, I, OH, CF3, NO;, CN, OCF;, O-(C;-Cg)-alkyl, (C,-C¢)-alkyl,
NH;, CON(R11)(R12), N(R13)(R14), SO,-CH;, COOH, COO-(C,-Cg¢)-alkyl,
CONH-;

R2 H, F, Cl, Br, I, OH, CF;, CN, OCFs, O-(C-Ce)-alkyl, O-(C;-Cy)-alkoxy-(C;-

Cj)-alkyl, S+(C;-Cqg)-alkyl, (C,-Cg)-alkyl, (C2-Ce)-alkenyl, (Cs.Csg)-cycloalkyl,
0-(C3-Cg)-cycloalkyl, (C3-Cg)-cycloalkenyl, O-(C;-Cg)-cycloalkenyl, (C;-Ce)-



S-(C1-C6) -al kyl, N(R15) CQ(Cl-C6) -al kyl or

" COO-(C1-CB)-alkyl; R 1, R12, R13, R14, R15

i ndependently of one anothé&ti-H (Cd-C6)-alkyl; m1;

R1 0, 1; (Cl1-C6)-al kyl, (C2-C6)-al kenyl; H, OH,

(C1- C6) - al kyl, COO (C2-C6) - al kenyl

(C1-C6)-al kyl -N(R13) (R14); -93 RA H F, d, Br, OH

CF3, _OFBMOAMIOWY, kG ralkBincEyL, €l -{GHHCs) REcytneRaryl, S-aryl,

5 H aﬂﬁd‘{%ﬁéﬁﬁvﬁﬁ%@?@aﬁ%ﬁ’ SRR DR EpBl Coo-cr

5. A comp @O}?—Qﬁdeﬂyloﬁé-ﬂ(@wﬁﬁalﬁ Eh@kidBycle, tvhere the

4 for use as a rregl canent. 6. A medi canent “¢onprisi ng
one or lmterecysic mirenatdepondetbvias mﬂrtmenmdmun one or nore
of claims 1 to 4. 7. A nedicanent conprising one or
nore--of ‘the conpounds as cl ai'ned i-n-one-or -nore of -
clains 1 to 4 and one or nore anorectic active

i ngredi ents. 8. A nedi canent conprising one or nore of
R3 ,iRse Rdo mpdspaartently of b anwther i, &in €1,d3r, heid s, NobaCNsOLE;, O-(C-

ol ai mod VRGP AF B L RAPRH e e AT (G P TCr-Copallo, (€

i ngr edi €))talleaP(CSES- cy@ﬁﬂlk@l M?C@%gcwaﬂ@*ﬁt((:?@g) ~cycloalkenyl, O-

hypogl yceni ¢ active i ngre ients A reduct ase

i nhi bi t&p<Ls)-cycloalkenyl, (C2-Ce)- alkynyl, aryl, O-aryl, (Co-Cg)-alkylene-aryl, O-
-(Co-Cg)-alkylene-aryl, S-aryl, N((C,-Cg)-alkyl}, SO,-CH;, COOH, COO-(C;-

Ce)-alkyl, CO-N((C1-Cg)-alkyl)s;

R6 H, F, Cl, Br, I, OH, CF3, NO,, CN, OCF;, O-(C,-C¢)-alkyl, O-(C;-C4)-alkoxy-
(C1-Cs)-alkyl, S-(C;-Cq)-alkyl, (C,-Cq)-alkyl, (C,-Ce)-alkenyl, (Ci-Cs)-
cycloalkyl, O-(Cs-Cg)-cycloalkyl, (C3-Cg)-cycloalkenyt, O-(C3-Cs)-
cycloalkenyl, (C»-Ce)-alkynyl, aryl, O-aryl, (C,-Cs)-alkylene-aryl, O-(C;-Cs)-
alkylene-aryl, S-aryl, N((C,-C¢)-alkyl);, SO,-CH;, COOH, COO-(C;-Cg)-alkyl,
CO-N((C1-Ce)-alkyl);

and the physiologically tolerated salts thereof.

3. A compound of the formula I as claimed in claim 1 or 2, wherein the meanings are

A aryl, where the aryl ring may be substituted by F, Cl, Br, NO,, CF3, OCF;, CN,
(C,-Ce)-alkyl, aryl, CON(R11){(R12), N(R13)(R14), OH, O-(C;-Ce)-alkyl,
S-(C,-Ce)-alkyl, N(R15)YCO(C;-Ce)-alkyl or COO-(C;-Cg)-alkyl;

R11, R12, R13, R14, R15 independently of one another H, (C;-Ce)-alkyl;

R1 - (Cy4-Ce)-alkylene-R8, {C,-Cg)-alkenylene-R9;



RS, R pase IdspengeRtdy of PSR

chol esterol absorption inhibitors, PPAR ganma .
agoni sts, PPAR al pha agoni sts, PPAR al pha/ gamma
agoni sts, fibrates, MIP inggbitors, bile acid
absorption inhibitors, CETP inhibitors, polyneric
bil e acid adsorbents, LDL receptor inducers, ACAT
inhibitors, antioxidants, |ipoprotein |ipase
inhibitors ATP-citrate Iyase i nhi bitors, squal ene

nthetase jnhibjtors, oprotein(a) antagonjsts,
ﬁ lg45(;11i Bsrdy 0 %fr &&s, aryl, heterocycle, (Cs-
bi uan | |
9 ?j’é loalkys, hiw L tﬂteﬁn%s #rﬁé%bllstgﬁlg g&‘i%'%%ﬁb tltutﬁd up § to3

u- gluco§| Ibrtors ngre nts
on t heuméﬂ'By@eﬁemiﬁmom@mstmer@ﬁglo-(ﬁl ChHealld (€,-Co)-alkyl,

or exi nNEsoroO e DERT 2SR LB ug b ol B o-Coratto,

agoni stg XF BP ant agoni sts, urocortin agonists, (33
agoni st s, H (el anocyte-stinul ati ng hor none)
agoni sts, CCK agonists, serotonin reuptake

i nhi bi S ] o jnergic d nor.adr enerqi
R2 compoubes CLat WbATs G BobeRh GobHIEE G- AR rCO0-(Cr
ant agogi ﬁ&iﬁmﬁq@@m)(h@g&%@m -DKONKR PBYR@RE - 94
reIeaS|ng compounds agoni sts, uncoupllng protein
2 or 3 nodulators, leptin agonists DA agoni sts
R3 (bronogyiptine, Ebprexin), | i pase/ anyl ase i nhi bitors,
PPAR ulators, RXR nodulators or TR-f3 agonists or

anphet am nes. 10. A conpound as clained in one or nore
of clains 1 to 4 in conbination with at |east one

R4, Rt her dndspadienty elcarievaothegHeli €hBri@H, GEe Qdes, O-(Ci-Co)-alkyl,
medi ca _Ef )_(ﬂ%the prophyl axis or treatnent of
obesitgE ¢d tonpound as claimed in one or nore of
clains 1 to 4 in conbination with at |east one other
anorectic active ingredient for use as medi canent for

R6 the prébhylaxis or treatment of the type Il diabetes.
12. A process for producing a nmedi canent conpri sing
one or nore of the conpounds as clainmed in one or

and thopleysdflogitallyneletatédsalts thidaeath conpri ses m xi ng the
active ingredient with a

4. A compound as claimed in one or more of claims 1 to 3, wherein the meanings are

A aryl, where the aryl ring may be substituted by F, Cl, Br, NO,, CF3, OCF3, CN,
(C1-Ce)-alkyl, aryl, CON(R11)(R12), N(R13)(R14), OH, O-(C,-Cg)-alkyl,
S-(C1-Ce)-alkyl, N(R15)CO(C;-Cs)-alkyl or COO-(C-Ceg)-alkyl;

R11, R12, R13, R14, R15 independently of one another H, (C;-Cs)-alkyi;

m 1;
n 0, 1;
" R1 (C1-Ce)-alkyl, (C;-Ce)-alkenyl;

R2 H, OH, (C;-Ce)-alkyl, COO-(C-Cq)-alkenyl, (Ci-Ce)-alkyl-N(R13)(R14);




pharmaceutically suitable carrier and converting this
m xture into a formsuitable for admnistration. 13.
The use of the conpound as9gl-ai med in one or nore of
clains | to 4 for producing a nmnedicanment for weight
reduction in mammal s. 14. The use of the conpound as
clainmed in one or nore of clains 1 to 4 for producing
a nmedi canent for the prophylaxis or treatment of
obesity. 15. The use of the conpound as clainmed in one
R3 or norelof claims 1 to 4 for producing a medi canent
for the prophylaxis or treatnment of type Il diabetes.
16. The use of the conpound as clained in one or nore

R4 of cl aifxl] Bi, @H Gl ORFACnTs ralkyiedl c@gyatitylf or t he
prophyl axis or treatnent of netabolic syndrone. 17.
- The use -of-t he- conpound ‘as cl ai med in one or-nore of

cl ai ns 4 dget A~ _pedi t ~fC he
RS ) aarman ot P R e R R AT R Gl
R6 H;
and the physiologically tolerated salts thereof.

5. A compound as claimed in one or more of claims 1 to 4 for use as a medicament.

6. A medicament comprising one or more of the compounds as claimed in one or more of

claims 1 to 4.

7. A medicament comprising one or more of the compounds as claimed in one or more of

claims 1 to 4 and one or more anorectic active ingredients.

8. A medicament comprising one or more of the compounds as claimed in one or more of

claims 1 to 4 and one or more statins,

9. A medicament as claimed in claim 6, wherein the other active ingredient comprises
one or more antidiabetics, hypoglycemic active ingredients, HMGCoA reductase inhibitors,
cholesterol absorption inhibitors, PPAR gamma agonists, PPAR alpha agonists, PPAR
alpha/gamma agorists, fibrates, MTP inhibitors, bile acid absorption inhibitors, CETP
inhibitors, polymeric bile acid adsorbents, LDL receptor inducers, ACAT inhibitors,
antioxidants, lipoprotein lipase inhibitors, ATP-citrate lyase inhibitors, squalene synthetase
inhibitors, lipoprotein(a) antagonists, lipase inhibitors, insulins, sulfonylureas, biguanides,
meglitinides, thiazolidinediones, o-glucosidase inhibitors, active ingredients which act on the
ATP-dependent potassium channel of the beta cells, CART agonists, NPY agonists, MC4
agonists, orexin agonists, H3 agonists, TNF agonists, CRF agonists, CRF BP antagonists,
urocortin agonists, B3 agonists, MSH (melanocyte-stimulating hormone) agonists, CCK
agonists, serotonin reuptake inhibitors, mixed sertoninergic and noradrenergic compounds,

5HT agonists, bombesin agonists, galanin antagonists, growth hormones, growth hormone-
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releasing compounds, TRH agonists, uncoupling protein 2 or 3 modulators, leptin agomnists,
DA agomists (bromocriptine, Doprexin), lipase/amylase inhibitors, PPAR modulators, RXR -

modulators or TR-P} agonists or amphetamines.

10. A compound as claimed in one or more of claims 1 to 4 in combination with at least

* one other anorectic active 1ngred1ent for use as medicament for the prophylaxis'or-freatment

of obesity.

11. A compound as claimed in one or more of claims 1 to 4 in combination with at least
one other anorectic active ingredient for use as medicament for the prophylaxis or treatment

of the type II diabetes.

12. A process for producing a medicament comprising one or more of the compounds as
- claimed in one or more of claims 1 to 4, which comprises mixing the active ingredient with a
pharmaceutically suitable carrier and converting this mixture into a form suitable for

administration.

13.  The use of the compound as claimed in one or more of claims 1 to 4 for producing a

medicament for weight reduction in mammals.

14.  The use of the compound as claimed in one or more of claims 1 to 4 for producing a

medicament for the prophylaxis or treatment of obesity.

15.  The use of the compound as claimed in one or more of claims 1 to 4 for producing a

medicament for the prophylaxis or treatment of type II diabetes.

16.  The use of the compound as claimed in one or more of claims 1 to 4 for producing a

medicament for the prophylaxis or treatment of metabolic syndrome.

17.  The use of the compound as claimed in one or more of claims 1 to 4 for producing a

medicament for the treatment of female and male sexual disorders.



