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Description Substituted

hexahydr opyrazi no[ 1, 2-a] pyri m di ne-4, 7-di one
derivatives, method for the production and use

t hereof as nmedi canents 5 Disclosed are substituted

| Desggﬁﬁg%dr opyrazi no[ 1, 2-a] pyri m di ne-4, 7-di one

vatives and to the physiologically tolerated salts
and physiologically functional derivatives thereof 10
Di.scl osed are conpounds which may bring about a wei ght
SubptrEhes i domanaind B, dalbyviniidineat, P assHcl bR f! wlelifd for the
n reat ment of obesity. nafirs
pm@%géggﬁéﬁ%e Srﬁoiaﬁp"c‘f\gfcﬁgﬁnﬁf conpound of the formula I,
R4 R3R5 0=5=0 N-R1 (cHn, RE& NO O('" HHym15 A
i.n which the nmeanings are A 3-12 nenbered nono-,

-
Disglpsed gre substitutghhexghsidiopymzimag] Dhjpehmidayg-4GQgEI Se one or

: 20 t. .f h f N O dS d
der bR R oI B8Rl oo Dialishd phasioloatvatly dumiosal

derisatDles @werdof, G, Br, NO2, CF3, OCF3, CN, (g-C6)-alkyl;
aryl, CON(R11l)(R12), N(R13)(R14), OH, O (Ct-Cs)-al kyl,
S-(G-06)-al kyl, N(R5)CO(Q-0C6)-alk-yl or

Disd Q-CB) -al kyl - 25 Rl11, R12, R13, R14, R15

Discher e"%gr%‘g‘?%‘f’if“’%%/h %ﬁé’”&%ﬂ@wwt( G - 06)-al kyl ,

reduboremonymhals and which are suitable for the prevention and treatment of obesity.

- In a first aspect, there is provided a compoﬁnd of the formula I,

R4
R3 R5
02:;520
N _R1
@AY N
R6 N
2 O
O (?Hz)m
A
I
1n 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, OCFs, CN,
(Ci-Cg)-alkyl, aryl, CON(RI1 1)(R12), NR13)(R14), OH, 0-(C-Cg)-alkyl,
S-(C,-Ce)-alkyl, NR15)CO(C,-C¢)-alkyl or COO-(C,-Cg)-alkyl;

R11,R12, R13,R14, R15 independently of one another H, (C-C¢)-alkyl, heterocycle;
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R1

-2-n1l1l mO0O, 1, 2, 3, 4, 5, 6; 5 R RS,

(Cl1-Co) - al kyl ene-R8, (C2-C6)-2al kenyl ene-R9, (SQ2)-RS,
(SQ2) - (C1-C6) - al kyl ene- RS,

(SQ2) - (C2- OB)-aI kenyl ene-R9, (C=0-R8, (C=0-(Cl-Cs)-
al kyl enﬁL (CCONHR8, (CO-(C2-Co)-al kenyl ene- R9,
(C=0 (Cl Co6) - al kyl ene- R8,

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

al kyny! énéﬂ?@ 4%H:04 10 al kyl ) - heterocycl e, where the
al kyl ene groups may be substituted by F; R8, RO

i ndependently of one another H F, C 1, Br, I, OH
CF3, ar R, (GeCeralkyleheRS, (@c@ﬁhmea ALRARYY, SO 5@@*} (Ci-Ce)-

rings o n stens m sbsttted
t: ngs b91kbfieﬂ%R8y EPO2HC )@kggylwéRg Q= c;zj)zm(c—O) «(C-Cg)-

NCRLS) (B Reds CORRRE St ket O (ki N
200( 2_2_ HCs)Falkflene-Bi8, (c%ﬁaggﬁmﬁ%msm lg(oP-Rs COO0-(Cy-
?c(s cg_:S ) )ﬂjmi}le'l?@cg}%*ﬁcmckwkepgzﬁ?y a!uckamhe-m (Cr-Cs-

( C3- @)algf/%?ﬂggﬁéﬁéé%iﬁ “%8?‘%%?%1&)( %&X r’?ﬁsnbsmmed by F;

(C2-C6) - al kenyl, aryl, O-aryl, (d- 08) al kyl ene-aryl,
O (G- Cg)-al kylene-aryl, S—aryl, CON(RI1) (R12),
(C1l-C6) 25 al kyl-N(R13) (R14), COCH, COO(Ct C6) - al kyl ,

RS, RO
et et oy oaer e YGRS G i U e e

\(; :1 : 2 3thd-genloali@m WB@reRBe nlﬁés ofﬁng E‘ﬁ@@ﬁ@%ﬁ?@d&u%ntuted up to
%4}’ E'¥ £ Cé%fa{ @zi) Cgb,kIgng- % OER},-Q(Ry-Ce)-alkyl, (C;-Ce)-

(SEZ(SOCé) cycl oa1 k @Z&MIQ@ %f(? ék&&é@ﬁ COO-(C)-

cycl oalGednailyl, CD (NEB; C8) - cycl oal kenyl (C2 C6) - al kynyl ,

.aryl, Oaryl (Ci1- C8) - 3-

H, F, Cl, Br, I, OH, CF;, CN, OCF;, O-(C4-Ce)-alkyl, 0-(C1—C4)-alkoxy—(C1—
- Ca)-alkyl, S{C;-Ce)-alkyl, (C-Ce)-alkyl, (C3-Ce)-alkenyl, (C;.Cq)-
-cycloalkyl, O-(C;-Cs)-cycloalkyl, (C5-Cg)-cycloalkenyl, O-(C3-Cg)-
cycloalkenyl, (C2-Ce)-alkynyl, aryl, 0~aryl,_(Cl—Cg)-alkylene-aryl, O-(Cy-
Gs)-alkylene-aryl, S-aryl, CON(R1 I)}R12), (C\-Cy)-

alkyl-N(R13)(R14), COOH, COO~(Cy-Ce)-alkyl, COO-(C;-Cg)-alkenyl, CO-
N((Cy-C¢)-alkyl),, heterocycle, where the heterocycle may not be boﬁded via
a nitrogen atom;

R3,R4,R5 independently of one another I, F, Cl, Br, [, OH, CF3, NO,, CN, OCF;, O-

(C1-Cg)-alkyl, O0-(C1-Cy)-alkoxy-(Cy-Cy)-alkyl, S-(C;-Ce)-alkyl, (C,-Cg)-
| alkyl, (Cz—Cg)-aIkenyl, (C3-Cg)-cycloalkyl, O-(C3-Cg)-cycloalkyl, (C3-Cg)-
cycloalkenyl, O-(C3-Cg)-cycloalkenyl, (C2-Co)-alkynyl, aryl, O-aryl (Ci-Cy)-



al kyl ene-aryl, O (C -C8)-al kylene-aryl, S-aryl
N((Ci-C8)-afkyl)2, S02-CH3, COOH, COO (Cr-Cs6)-alkyl,
CO-N((Cl C6) - aIkyI)2 R6 H F, d, Br, I, OH CF3

éﬁ(CF ‘((Cr C6)-al kyl, O (Cl.C4) 5
?Icgog) ( e d@&ﬂe‘aﬂ P-(CeCornlkgBnoairkly 5.ar(ION(@8)-Ca)-HXYl),, SO,-CH,,
O (C3- Cs) - cyIEYEQﬁ@‘@"%ﬁ@?%&%aﬂ@awm (C3- C$) -

cycl oal kenyl , (C2 Co) - alkynyl (Cb Cs) - al kyl ene-aryl,
RGgo(QcocmCS @%ﬁ) ﬁa%&aa Ngh 2k ’ g(cgr‘? 0 ?83 Cil) Q/kly)l 20 «(C1-Ca)-
> {\| gl( Sr atog?“?ﬁ ts t he?agg?ng(b l’t é‘gﬂ:ﬁsmmc@(ﬁﬂﬂ (Cs-
with a) @]:)-—lenalkyb Kb(@je%)-cﬂoalﬁgl,é nd%zlcs)%,cl%gkemﬂ 0(C5-Cy)-

1, A P R
iy é A| = gﬁg%‘% ) "“‘“QS‘ %Cs)r@kﬂym -anyl p0e(T3-Cy)@lkylene-
radi ca QHMBQ ni
be excluggg In gqsecongahgggtseb' éﬂﬁgﬂgkgﬁﬁdga{&)aﬂqd CO-

corrpoundNé@ldéﬁf)Taﬂed)zabove for use as a nedicanent. In
10 a third aspect, there is provided a nedi canent
conprising one or nore of the conpounds as defined

abdiephysiblagisalfyasiéhd akP@elor. t Nem i s provided a
medi canent conprising one or nore of the conpounds as

defii ned above and one or nore anorectic active
ingredients. In a fifth aspect, there is provided a
providedistiat deeampoundniti si ng one or nore of the .conpounds as

e statin si xth
a)agf%)eg‘?g'cﬁq eéyli@]g?%}ﬁg’g’cﬁgm% c}u‘%rd’pglgnyhl@‘?q ned above
b)i R1earti phmﬁyl,gl_ﬂ %h][H at = Ilsasipha@e Rat RERS =$HQ;[— aﬁmyx,: wherein one radical
agli r.edi or nt for the
?8’6%@1%‘&&%6‘? ?‘M b?égge .@QX"I n a seventh
aspect, there is provided a conpound as defined above
in,co ation with at | east one other anorectic
In a second pspee ‘E@?’éaﬁ" 3 esropgund as definedithousioruse pos medjgament.
prophylaxis or treatnent of the type |l diabetes. In a

ht h aspect there is provided a process for
'h‘ﬁi‘&tﬁ roviderd @ edicemepb AsTisng e oiEots of the pempsindsige defined above.

conpounds as defined above, which conprises mxing the
active | ngredl ent wwth a pharmaceutically suitable

In a foueth psneet therp, i PERYIipd p iedieeniont eomptising ane of mero ofithé oympounds as defined above
and onct doRhGredtiR bt HphidRhG 2t | on. .

In a fifth aspect, there is provided a medicament comprising one or more of the compounds as defined above
and one or more statins,

In a sixth aspect, there is prowded a oompound as defined above in combination with at least one other
anorectic actwe mgredlent for use as medicament for the prophylaxls or treatmmf of obeslty,

In a seventh aspect, there is provided a compound as defined above in combination with at least one other
anorectic active ingredient for use as medicament for the prophylaxis or treatment of the type II diabetes.

In a eighth aspect, there is provided a process for producing a medicament comprising one or more of the
compounds as defined above, which comprises mixing the active ingredient with a pharmaceutlcally suitable
carrier and oonvertmg this mixture into a form suitable for administration.



3a In a ninth aspect, there is provided the use of
t he conpound as defi ned abovg; or a conmpound of the

In 2 fiflth T4 R4 RB R5 O=S=O1 N (CHx)n~N~ Rl R6-~ N '
a I&B %{%—‘gj’rﬁfs pEovided thempeaf thelvempmm b dfineduBovA oB5 &%,F?omd of the formula 1

menbered nono-, bi- or s ,pnrobxcyclic ring which nmay
conprise one or nore hetlBdoatons fromthe group of N,
0 and S and the 3-12 nenbera ring may have further
substituents. such as D

(G -06)-al kyl, ayl, Cg\i , ,
0-(G- 6)-alvi, S (C-0C6)- 57 4 N( R15) CO(c, - C6) . al yl
or COO (Cu-C6)-al kyl; P-11) NP3 R13, Rl14, R15

i ndependent |y of one anotfet __,_dCi -C6}ta yl,
heterocycle; n 0,1; in 0,1,%,3,4,56; R RS,
(Cl-06)-al kyl ene-R$ > (Cx-c | kepyl ene- (802)-RS
(802)-(ct-C6)- all |one-R&{ ) =R

N
SQZ) - ( Cz- 06) - al kenyd e- 1 W
gcan%-gw-%g’a enﬂ&’?’%/(”\r)‘&o
o Rz
O ((l':Hz)m
A

- in which the meanings are

A

3-12 - i i
membered mono-, bi- or spivobicyclic ring which, nzay comprise ane or

ni:ore heteroatoms from the group of N, O and S and the 3
(I::li,:gczzulzya:’e furtl::r substituents such as F, Cl, Br, NO,, CF;, OCFy, CN,
s-(cl-cs)-anv:r::;m (:)IZ (gﬂ)(Rlz% N(R13)R14), OH, 0-(C-Ce)-alkyl,

_ (Cr-Celalkyl or CO O-(Cr-Co)-alkyl;

-12 membered

Rit i
y R12, R13, R14, R15 independently of one another H, (C1~Cg)-alkyl, heterocyele;

n

0,1;

0, 1, 2, 3, 4, 5, 6;

RS, (CI-C;)-allquene-RS, (Cz-Cs)-a.lkénylene-Rﬁl, (SO,)-R8 (S 02)-(C1-C)-
alkylene-RS, (SO;)—(C;-Cg)-alkenylene-R% (C=0)-R8 (CF0)-(C~Cy)-
| 1 artes -
| ::Hf enel-R8, (C=0)NH-RS, (C=O)-(C;-(‘,‘6)-alkenylene-R9, (C=0)-NH-(C\-
¢)-alkylene-RS, (C=0)-NH-(C;—C¢)-alkenylene-R9, COO-R8, COO-(Cs-

Co)-
¢)-alkylene-RS, COO-(Cz-Cs)-alkenylene-m, alliynylene-R9, (C;-C-

-h
alkyD-heterocyele, where the alkylene groups may be substitated by B



alk)'rlene-R8, (C--0)NH RS,
(G0 - (CrCo)-al kenyl ene. R93,(C=0O - NH (Cl -

Co6) - al kyl ene-R82 (1-0)-NH (CzC6) - 41 kenyl ene- R9,

COO-R8, COO-(C,- C6)- ylene-RS, COO (Ca-Co)-al kenyl ene

)
RS, al k | ene- R9, (Cl-C4 'n-heterocycle, where the
at%yl eneﬁl&%@}?ﬂ:@nﬁ £ l?élemﬂmrtﬂl,thdﬂbBrﬂ;s O3 cﬂ%grﬁglé%temcyde’
r, t, s ,

I ndependgntty-Stleaiig12a9tneh H. F, O, ,
aryl, heter Q%:)ycgl . ﬂ%&r @5‘*-%@"&-’1 Idagsay Ting systems mayrhegubstituted up

or ring @%ﬁ-@ﬁ%bﬂym&lsllbﬁﬂé\l@%%?c& 6 A U]Fél-@é)-allql, (Cy-

5’ ( 811 C& é)aﬂ?h&%ﬁzf@ﬁ%%m@; NRIBY(R 14), sazégga, COOH, C00-

CON( RI I XO4 @ P-allcyN(RON.R14) . S02- CH3, COON,
(G-%)-alky‘?‘,lkgg\lHZ; A@l a, Br, |, G5, CE CN,
OCF32 O (CY-C6) 'c.0J if O(Cl-C4)-al kDxy. (Ci
4)-al kyl, S (Cl1-0C6)-al kyl, (Cl-GC6)-aBo,

(C2-C6) - al kenyl, (C3-Cs)- cycloal kyl,

e O S LK R 5 Ty
(C1- Cs) =4 b eﬁ(car(}t):alb% @l‘i«i@ﬁ{?l&ﬁ%‘%ﬁ%{)@h}i 1C5C)-
o (TGN i ii?4%’%‘8°3&1}ﬁa&@9§rcy oalkenyl, O-(C5-Cs)-
ﬁgt- lgl 5 gg I Wkﬁ?%(); bonge’ﬁiggﬁ 3%@’28@2%%‘%‘; 0-(Cr-

| (F;i : 85: 31; ﬂ&i’%m Bryh @H@lnmlzﬁ((ﬁ,cgau{ﬁm(kmmm,
o (Cl- A) “gﬁf%m}‘?gg’a‘?y %%P%@@ﬂx@yl,ﬂwm(crmmnqm
(ot S0, ol onothe Beksmsle o ke RHEAQREN itrogen stom;
O (C3-Cs) -eycl oal keny4 (Cz-C6)-allgnyl, aryl, Oaryl

(C-Cs)_ alicylene-aryl, O (Cl-Cs)-al kyl ene-aryl,
((CG.-CO)-al kyl, SQ CFl 3i COON

- I
R3 i '
’ cti dentlysofam otk
SRR S e G
O (0l ' Y -t 8y G Carplieoxy(CrE - @lleytm-4Cole)-alkyl, (C1-Co-
(1 - oM NC-Cf SR, RO EW eyelbiieyl, O-(Cy-Cy)-cycloathyl, (Co-Cy)-
cycloalkenyl, O-(Cs-Cs)-cycloalkenyl, (C2-Ce)-alkymy), aryl, O-ary! (Cy-Cy)-

alkylene-aryl, On(Cl-Cs)-alkylene-aryl, S-aryl, N((C1~Cg)-alkyl),, SO,-CH;,
CooH, COO-AC-Cy)-alkyl, CO-N ((C1-Co)-alkyl)s;
" Ré H, F, C}, Br, ], OH, CF;, N 0y, CR, OCFs, O~(C1-Cg)-allyl, O-(C;-Cy)-
alkoxy~(Cy-Cy)-alkyl, $-(Cy-Co)-alkyl, (C1~Cs)-alkyl, (C2-Ce)-alkenyl, (Cs-
C;)-cy dO_anRY L O{CB'CS)-C_!Yﬂoalkyl, (Cy~Cs)-cycloalkenyl, 0-(C5-Cy)-
cloalkenyl, (C+-Cg)-alkynyi, (Co-Cg)-alkylene-aryl, 0—(C0-Cs)-alkylene-

aryl, S-aryl, N((Cy-Co)-alkyl), $0,-CH;, COOH, CO
2 ) » COO-(C1-Cy)-alky}, CO-
N((C1~Ce)-alkyD,; - :

and the Physiologically tolerated salts thereof;
for producing a medicament for weight reduction in mammals
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g cycloa&yl, O (C3-Cs)-eycioal kyd (CrCs)-cydoal kenyl ,
O (C3-Cs)- eycloalken)rl, (G2-C6)-alkynY]J,
(Co-Cs) - al kyl ene-aryl, O (Co-Cs)-al kyl ene- aryl,
I S-aryl, N((G-C6)-al kyi)2f SO2-Cl11;3, COON5
2 GOD-HEsS (ﬁ&jeiﬁdr(b\meh the@&d ofMid Grmp&Bla R4
for tﬂ@ﬁ%ﬁ‘@l tolerated salts ther g%@ a?o%%r odlﬁlgﬂnﬁﬁmedmamem
carrent \Réf’ ¥ reduction in mammals. 3¢ In a
tenth aspect, there is provided the use of the
In aCQ s .,defined.above for rodu0| ng a nedi canent
§ Oérw@ﬂ ggjﬁ{%b ﬂﬁg?l 15)?3-%“%5 the wg ?fe £ comp@ipd sistdefinddnalmve for producing a

med@hletm fr bheasqpbglexis besagndnSofypaMi darlidhe use of the
conmpound as defined above for producing a medicanent

for the prophylaxis or treatnent of type Il diabetes,
In a twelvathtaspettytberh ispsqyied the D 6f e obﬁmﬁfd%/deﬁlﬁgj ab%&q'oriﬂsoﬁucr IQﬂ?camf:nt for the
pmphgmpﬁgg&m%fme%glhned above for producing a ne ment”

VYISO reat nent of metabolic

syndrone, In a thirteenth aspect, there is provided

| the Co nd as, defined above for producing
fna tglﬁgengﬁag%né Nt fgrot n%g the ¥ 8%“’9’?@%"“@5’5 detiiedhsbevedorgroduing a medicament for the
treatmgig g fephaledidamiedexna disoRleef er ence is given to conpounds of

the formula I in which the nmeanings are 15 A 3-12
nmenbered nono-, bi- or spirobicyclic ring which may,

Prefe@fipe 1sSivan® dipolBdLof Bl g5 dbe group of N,
0 and S and the 3-12 nenberﬂg&l?‘riﬁ]éuh? ﬁﬁf%nﬂﬁtaﬁeer
substituents such as F, C, Br, N2, CFS OCF3, CN,

A (o Q( OCG )S;&%R%Mmbea@monngcgir_léa;f\%&%ych%ﬁé WHicH hay, Ghiprise one or
N( R15) CB8Pt§ f‘é%’j’afam@ S mﬂ?@fm and Bynd t]ié.)B—FRIlnembered ring

(Rlct2 CGRII% kal l:uﬁilter Og@ﬂﬂ%ﬂge%}%’%oééﬂgﬁbﬂ %IEFJFQPFL CN,

ggoz)%)((%%+mlfﬂ’ oo i (1B RUR ES)eR [ OEEGACTg)-atky,
- (S) - (%C%) ke %&( RENCOE-CO=akyIRE, CQOHO) CPialiGh) -

R11,R12,R13,R14,R15 independently of one another H, (C1-Ce)-alkyl, heterocyele;

m 1;
n 0, 1;
Rl | RE, (Ci-Cy)-alkylene-RS, (C>-Cg)-alkenylene-R9, (S02)-R8, (SO2)-(C-Cq)-

alkylene-RS, (802)-(C;-Ce)-alkenylene-R9, (C=0)-RS8, (C=0)-(C;-Cg)-
alkylene-R8, (C=O)NH-RS, (C=0)«C;-C¢)-alkenylene-R9, (C“—O) -NH-(C;-
Ce)-alkylene-R8, (C=0)-NH~(C,- -Ce)-alkenylene-R9, COO-RS, COO-(Cr
Ce)-alkylene-R8, COO- -(C;-Cs)-alkenylene-R9, alkynylene-R9, (C,-Cs-
alkyl)- hetcrocy(_:le,
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RS

R2

R3

R6

al kyl ene-R8, (C=O NH R8, (C=0O -(C2-Co0)-al kenyl ene- R9,
(GO-NH(C 30 C6)-al kyl ene R8,

(C=0) - NH (C2- C6) - al kenyl ene- 4R9, COO R8, Coo (G -

C6) - al kyl ene- R8, COO (C2-C6) - al kenyl ene- R9,

al kynyl ene-R9, (C -C4- alkyl)-heterocycle; -4- R8, RO

B
8P B grtcly B ARHIEE B CL B Lo P iherpey el
rings o(C%GIg‘)@ys&mH@ﬂthhw tb@nﬁgshﬁtddgtﬂyaémls @nzty(be sabstltuted up to

tinmes

0 (O - bsimiss ByiF, CLBL BASTE GFINOr (e O ORES GaRaliy, (Ci-Co)-
Sons, | NG LIRED), NeRPy 4R BRlo dom, coo-c-

O(CI GYadkKyCONDIL Cl - C4) - al koxy-(Cl - C4)-al kyl,
S-(Cl-C6)-alkyl, (Cl-Co6)-alkyl, (C2-C6)-alkenyl,

(C3-Cg) 10 cycl oal kyl, O (C3-C8)-cycl oal kyl,

(C3-C8) -cycl oal kenyl, O (C3-C8)- cycl oal kenyl,

(C2-C6) -al kynyl, aryl, Oaryl, (Cl-C8)-alkyl ene-aryl,

O (Cl - HgF.al, ByJIeﬁ)é{ zﬂm CNSOélF;;JO (CONRatkyl, REAT,-Cy)- alkoxy~(C1-

2&31 (0 Coated R PRkl EAC B RaRb i oot o
11 ooz et g i o
| ndepeneeialkenyt, (6m€&chalbymdr arl, Orarytl (Ci8fs)-alkyle@ptaryGr3:(C,-

o (0 - Gy iR by b R D o Ny o

(Cl - CB) aH()'ZION(:‘RKM(R.IZOOZO@J EDRLAYIC)- a}kyl COO-(C,-Cg)-alkenyl, CO-
(C3-Cg) cycl oal ky

Cg)
cycl oal N&ﬁ; CS@&Y@&W@%& U&Fn@éh‘glhetel(oezclé;e)ayamk%wded via

aryl, F@ - al kyl ene-aryl,

0- (Co CSfHaI kyl'ené-aryl, S-aryl, N((CI-CG)-aI kyl) 2,
S02- CH3,  COOH, COO-(Cl - Cs)-al kyl ,
CO-N((Cl-C8)-alkyl)2; 25 R6 H, F, d, Br, I, OH CF3,
N2, CN, OCF3, O (Cl-06)-alkyl, O (O -C4)-

?kéqg)lﬁ@peﬁ&éﬁtﬁj 39%ne a§ot§1QCI;/I§52)% ahkyll OI-ﬁ @F;,QQ g,e@ﬂfybCFg; O-

O (C3. Ughr-Eap il Qo Bk~ Cy Chyoal e ByCy- T 61831, CG)-Co)
alkyl, (C,-Cg)-alkenyl, (Cs-Cg)-cycloalkyl, O-(C3-Cg)-cycloalkyl, {C3-Cg)-
cycloalkenyl, O-(C;s-Cg)-cycloalkenyl, (Cz-Cg)-alkynyl, aryl, O-aryl {(Co-Cs)-
alkylene-aryl, O(Cy-Cg)-alkylene-aryl, S-aryl, N((C,-Cs)-alkyl),, SO,-CHj,

COOH, COO-(C;-Cg)-alkyl, CO-N((C,-Cs)-alkyl)y;

H, F, Cl, Br, I, OH, CF3, NO,, CN, OCF3, O-(C;-Cg)-alkyl, O-(C;-C4)-
alkoxy-{C;-Cs)-alkyl, S-(Cy-Cg)-alkyl, (C;-Cs)-alkyl, (C2-Cs)-alkenyl, (Cs-
Cg)-cycloalkyl, O-(Cs-Cg)-cycloalkyl, (Cs-Cs)-cycloalkenyl, O-(C;3-Cg)-
cycloalkenyl, (C,-Cg)-alkynyl, aryl, O-aryl, (C;-Cs)-alkylene-aryl, O-(C;-
Cs)-alkylene-aryl, S-aryl, N((C;-Ce)-alkyl),, SO,-CH;, COOH, COO-(C;-
Ce)-alkyl, CO-N((C;-Cg)-alkyl),;

and the physiologically tolerated salts thereof.
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cycl oal kenyl, (C2-C6)-al kynyl, aryl, Oaryl,
(C-C8)-al kyl ene-aryl, O (Cl- C8)-al kyl ene-aryl,
S-aryl, N((C-C6)-al kyl)2, 'SO2-CH3, COCH, COO (Cl- 30
C6) -al kyl, CON((Cl-C6)-al kyl)2; and the
physiologically tolerated salts thereof. -5-

PartRfdripfefeRhcd s Gt @8 rmpdufdsFihd BrhAPOH MW ciPihe L8 nines are
A \Rﬁer SR

A

formula | in ich the nmeanings are aryl,
aryl ring my be substituted by F, d, Br, NO2, CF3,
OCF3, Cntyl, (ClerdOie-anylkirlg may yé subSiNtdd th) ¥,RU2Br, NO,, CE;, OCF;,

N( R13 4 , Cl-06)- 5 alkyl, S-(Cl-Cp)-alkyl,

NE Rng %&Ctg;):%{%ﬁryb% klgﬁRlyé@,)Nﬁ%l%NP:M))F@i 0%5_32‘,(36)-
R13, Rl ' Ne.\E .
L RO U B o

(C2-C6) - al kenyl ene-R9; R8, R9 independently of one

R11aRéZRE3, B14FR18indeBendehtly OFondChdithe iy (C, 03j-gkoBy cl e,

(C3- 15 Cs)-cycloal kyl, where the rings or ring
systens may be substituted up to 3 tinmes by F, d,

m Br, |, pH CF3, N2, CN, OCF3, O (Cl-06)-alkyl,

Rl

(Cl-08)- alkyl, NH2, CON(RL 1)(RL2), N(RL3)(R14),
SCR- CH3, COOH, COO-(Ct- ©6)-al kyl, CONH2; 20 R2'H, F,

a, Br,.d, 3, 3. O (C-C6)-al kyl,
(Cl - é)(ér%y'ﬁ@gﬁR%?%;?%wnggﬁz RiB) {R14) ,
(Cl-C8)-alkyl -N(RL3) (R 4): R3 H 25 R4, R5

i ndependently of one another H F, d, Br, OH CF3,
OCF3, 0-(Cl-C6)-alkyl, (C-C6)-alkyl; R6 H 30

R&,R9 independently of one another H, F, Cl, Br, I, OH, CF;, aryl, heterocycle, (C;-

R4,

R6

Cs)-cycloalkyl, where the rings or ring systems may be substituted up to 3
times by F, Cl, Br, I, OH, CF;, NO,, CN, OCF;, O-(C;-Cg)-alkyl, (C;-Cg)-
alkyl, NHz, CON(R11)(R12), N(R13)(R14), SO,-CHs, COOH, COO~(C;-
Ce)-alkyl, CONH,; '

H, F, Cl, Br, I, OH, CF3, CN, OCF;, O-(C;-Cg)-alkyl, (C,-Cg)-alkyl, COO-
(C5-C)-alkenyl, N(R13)(R14), (C;-Cs)-alkyl-N(R13)(R14);
H;

R5 independently of one another H, F, Cl, Br, OH, CF3, OCF, 0-(C1-Cg)-alkyl,
~ (Cy4-Ce)-alkyl;

H;

and the physiologically tolerated salts thereof.
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and the physiologically tolerated salts thereof. -6-

Very particular preference iLg-given to conpounds of

the formula | in which the meanings are A aryl, where

the 1ring may be arY $ y substituted by F, d, Br,

C%r 5 CN, (C-C6)-alkyl, aryl,

W’ﬁf (plrafgyencwq@ggr( RIHMPpoThids 6f (Eofih)la 1ah Which the meanings
are S- (G -C6) -al kyl, N(R15) CQ(Cl - C6) - al kyl or

COO- (Cl-CB)-al kyl ; R 1, R12, R13, Rl4, RI15

i ndependent |y of one anot her H, (C - CG) al kyl; 10 m
A 1; n 0, afyl, Rherc@he ( |

H oH, T N aI kyl, %gﬁk'besgg tﬁg'ﬁ?a‘;ﬂ}(]l?rm Br, NG,, T, OCF;,

(Cl - Co) “AbKG-Gartia), (amM«;ON(Ralmmzm NRERIB)(RL4), B, 0@, -Co)-

a OCE%Z? HG-codeh, Wriptdtiamt Ptfc&'ﬂcapk)yﬂlkyl

R6 H, 25 and the physiologically tol erated salts

R11j Re2 013, RI4, Faidi i %*Bﬁ’?’
than once in the g%ﬁ%gﬁﬁ s o E%#Sﬁ% ﬁg¢bepf%%§ﬂgh as,
for exanple, CON(R 1)(R12), they may al
i ndependently of one another have the 30 stated
nmeani ngs’ and be identical or different. D sclosed are
conmpounds of the formula I in the formof their
racemates, enantioner-enriched m xtures and pure
n enantloﬂeks and to their diastereoners and m xtures
t her eof . The al kyl, al kenyl and al kynyl radicals in
the substituents A, R, R2, R3, R4, R5, R6, RS,

R1 (C1-Ce)-alkyl, (C»-C)-alkenyl;

R2 H, OH, (C:-C)-alkyl, COO~(C,-Cg)-alkenyl, (C1-Ce)-alkyl-N(R13)}(R14);
R3 H;

R4 | F Cl, Br, OH, CF;3, OCF;, 0-(C,-Cg)-alkyl, (C1-Cq)-alkyl;

RS H, F, Cl, Br, OH, CF;, OCF3, 0-(C;-Cg)-alky, (C1-Ce)-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(R1 1)(R12), they may all independently of one another have the

_ stated meanings and be identical or different.

Disclosed are compound;. of the formula I in the form of their racemates,

- enantlomer-ennched mixtures and pure enantiomers, and to their dxastereomers and

mixtures thereof,
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R9, R10, R 1, R12, R13, R14, R15 may be either

strai ght-chain, branched or ,ﬁptl onal |y hal ogenat ed.

The al kyl radicals in the substituents A, R, R2, R3,

R4, R5, R6, R8, RO, 5 R10, R 1, Rl12, R13, R14, R15

may al so by cyclic. The term"aryl" neans a phenyl or

napht hyl group. Heterocycle or heterocyclic radical

means ring systens which, apart fromcarbon, also 10
Thedkypy alkeniehé nikahyimadissis in te subﬂftu@)(s&ﬁ[pRE,, Rl]iR?r ®geR3, R6, RS,

R9=ﬁ§¥cg§3&%@%u?ﬂ% %Q‘?’é‘;ﬁ’ﬁgﬁmﬁ@' Sraightsharn.orsbedior gptionally

hai ZRACTHMAL firadEAs A B subdpldieed, Rg xé{lx@ #af kB ké A%, RO,

Sui t abl e "heterocyclic rings’ eterocyc1|c
R1Q,&HilcRI12, RbY, R14cRil fimylalsodponichyl ,  benzi ni dazol yl ,
benzofuryl, benzothi enyl, benzothi ophenyl,

benzoxazol yl, benzothi azolyl, benzothiazolyi,
ThdRAR OhET r,@g@{s)ﬁlphegﬁrby napid }5{1 benzi sot hi azoI yl,
benzi m dazal i nyl, " carbazol yT, 4aH—carbazonI

carbol i nyl, qU|nazoI|nyI qU|noI|nyI 4H—qU|noI|2|nyI
[ X i nucli din chr.omanyl. .. chr
Hetgr% 19 %%/ h&)é%egQﬁ al Sal [P WFYHE’@S v&fndh aparP lids 1¥1 carbon, also
con%:lrﬁs@ Hetbr&:,tcﬁnﬂmchlaélzibfl&iample nitrogen, oxygen or sulfur. Ring systems in

di hydrofur 3 b tetrahydrofuran, fin furazanyl,
whichheBetgrpe tg@gﬁq:lpcnryﬂphca] %mg@p q:nzene nuclei are also
thiEd 1 Vbt hndol inyl, indolizinyl, indolyl,
mc%l—l-(l1 nggﬁq#e Pgobenzof uranyl [ sochromanyl , _
isoindazolyl i soi ndolinyl, isoindolyl, isoquinolinyl
(benzim dazol yl), isothi azol yl, i soxazol yl, :

nmor phol i nyl, napht hyri di nyl, octahydr0|squ|noI|nyI
i 735, Q%
S RRERLic g S BRAEOLN ol MALIBE S,
benamzlmowl beszafioylj bhmyth,lerpy rhermaihmph¢ny1 (earnaardlyl, demyothiazolyl,

‘ _ben% hena g{) ho L) atcﬂgﬂ gn az%@%ﬁ?/lylo en ?t h]il v Il%l)énzimidazalinyl

cartfizBBA, 2B HYrbazoiyd &atishiliy ], quﬁia%mr@u raﬁhnolﬁyr '4P1Y¢I.1u1nohzmyl

pyranyl, pyrazinyl, pyrazolidinyl, pyrazolinyl

quipgKalny) Sl‘lllnu?hﬂﬂl‘t)dailf mmyIWHDMMM@myI decahydrogquinolinyl,

2H, 8¥Ir 1,%% cmhga%r%n%}l e%h%drﬁﬂlr%g %‘t?arm%ﬁ% ‘fur%%, ﬁm&il r%{ﬁzanyl
1m13d:i0[i§1fn5d} liildaz@hyD i @lzplyl, TRIKRBYIGL Qﬁdﬂhﬂ?h{ |1ndohzmy1 indolyl,

tetrahydr0|squ|noI|nyI t et rahydr oqui nol i
3H-gpolylpisehengpfugnybitsphiomany,gsqindazoelyy, 13111:1@1@61 ascondalyl,

sod oL BrRo kN, ok A BRI oy i

octahyﬂtdlmqyinohﬂﬁ 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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Pyridyl stands both for 2-, 3- and 4-pyridyl. Thienyl
stands both for 2- and 3- thlqenyl. Furyl stands both
for 2- and 3-furyl. Also included are the
correspondi ng N-oxi des of these conpounds, that is to
say, for 5 exanple, 1-oxy-2-, 3- or 4-pyridyl. Al so

Pyridye bitel@chotl forde -l ISR Tlﬁﬁﬁﬁ sﬁﬁ&se&cﬁﬁ Y&I LSnALGRnyl. Furyl

are benzo-fused one or nore tines.

stariqls betholey ét #nsl -firgs or heterocyclic radlcals may be
substituted one or nore tines by suitable groups such
as, for exanple: F, d, Br, I, CF3, NO2, N3, CN, COCH,

Als@XA Kded @B ﬁtbb&ifrcsp@ﬁﬂﬂ% N—Gﬂ&'éﬁ of tHed &J unds that 1s to say, for
06) al kyI ]2 -C6) - al kyl, kenyl ;
emwm&%&ﬁyw I8 4Py - 06) - al kyl mhere one nDre t han
one or all hydrogen(s) in the aIkyI radi cal s nmay be

repl aced by fluorine; 15 PO3H2, SO3H, S02- NH2,

AlsGRINdeiardigrivatikd of (B Mefetdeyches valiMydrk Benzo-fused one or more
. S (C-06)-al kyl, S-(CH2)~-phenyl, SO (Cl-C6)-alkyl,
timeo. (CH2) n phenyl, S02- (Cl-CB)-al kyl, SO2-(CH). -
phenyl, where n can be 0-6, and the phenyl radical nay
be substituted up to twice by F, d, Br, OH CF3,
TheN©@Bsro3]ic GEESor Idt¢rGLydIis)radik &y may(bel su@i)tutﬁﬂ loMé or NidZd times by

it € A 1OF SRERYIE: F ool Bt B3N ghahy CN, SRS h-
cogﬁgl-gg)aﬁkyﬁ COMJHE E(J@Nﬁ(%“@@)ﬁ'lkﬁ ' @@1&1@{ Cﬁgal% t&ta)ea‘ik;.d
(CoGaFalkenyl( @2— @)HJMIO-(C (CCs 28yl ihyte, onHRiore than one or all

h“ﬁ%%é%&ﬁﬁ%% lﬁﬁna%ﬁ%ﬁéﬁkxﬁﬁﬁﬁhgigﬂﬁgéafTe aggggtable

POS3B| $0; K SOPHEL | SOINIH{,-SHLAiaA) eo{w%cpegiy AR, , S $-(Ci-Co)-alkyl,
plications because 25 their so in wat
S- ((I%ﬁ@héheft%a?rpt(ﬁe%hﬂKﬂaSOOGCPéﬂsPhEIUbrﬁﬁbt&‘d@s) tﬂei,esoz (CHa)u-

I S acc bl.e n on
phcﬁf’ caﬁ@glné %w tab%‘éﬂjpﬂ)gg rr?geul?a@ %’ ea?&lg%ﬁ% BIUB 9 fyige by F, ClL,
Br, @dﬁlGE3pNO§ a(ENsOOE,tMp@gpmumjecgggmﬁymgﬂtzo the

tion are salts of inorganic aci such
S B MG SR o - abihs, NGO HOracg, phenyl,
A I

0 (@mfﬁ’“@%ﬁ%f%rlféh?ugﬁﬁa%“&% aRfling Hal M oG one to 3
timdzeyZd r&‘-ith flo@He CFB,CN@@@@,I QCFgi0-(CeCo)edlbdnEs bﬂmwﬂtﬁ, NH,

N S b Ctto, BB LI G o ki, cOn,

- succinic, p-toluenesulfonic, tartaric and
trifluoroacetic

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 ueed for medical purposes. Suitable

pharmaceutically acceptable basic salts are ammonium salts, alkali metal salts (such as
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acids. The chloride salt is particularly preferably
used for nedical purposes. _%Ji tabl e pharnaceutically
acceptabl e basic salts are amoni umsalts, alkali
netal salts (such as -9- sodium and potassi um salts)
and al kaline earth netal salts (such as magnesi um and

sodiv@t gndipdtasaint Salts) 24 Alkalhd dhrfh ROGS FRE BM4ER G@hda¥nesium Fmd calcium

unacceptabl e anion likewise fall wthin the sCope o
saltPhe 5 invention as useful intermediates for preparing
or purifying pharmaceutically acceptable salts and/or
for use in nontherapeutic, for exanple in vitro,
Saltapyith Tplfanaaceutitiley ttikcbeptatly Shioh Mltbw kit fAct heR&lpe of the
. derivative" used herein refers to any physiologically
Invengioa g desdulfeicrmadiptes o praparmgmy whtifdeg phatimageutisalipacceptable
' | r or_exanple ..10. an ester,
s, MK 8 Ut phl el o aleflc P pliERRhcn e,
for exanple, a human to form (directly or indirectly)

a coppound of the fornmula | or an active netabolite )
Theytpizp EE‘TY.SIO ogicalyipactnghderivatiye’t vaed hersimrefers to guit plosiplogically

ISP CEr PLNSAES Lot GAPRUBHED ASEPLTRIRS Rorcxumpi

an egiey,ovhich & abbnpoadinidration ar slimgrha stdteas, fireRbmPR, a human to
These .prodrugs t hensel yes be active or_not. The

form) G H1% 9E AL S TR T BT 61 oty o Gomesgbalte greot
various pol ynorphous forns, for exanple as anorphous
and crystalline pol ynorphous forns. All pol ynorphous

Thembysiglogisrlly henctie retivas adnodielgde protitves iofi entongrouhde

.5 hi eq«0f the invention an re a 20
acodibnd B ot SRARC S 8on BB KT bt SRuBPif i B compound
accdi@ingito et i@verition” E‘Hé‘éﬁ?%tﬁ’ﬁ%s) m@¥ tHetsBRESbE hdtive'd?fnBf. 1O

conpound(s) of the ormula (1) as described above,

and the salts, solvates and physiologically functional

| var | i herein, 25 T to
o R 3l AR OB B s
for exmhipdwas drh@phiess anddrydniltih©goigalorol:e Edrmde A8 RSy AR pRous forms

nunber of factors, for exanple the specific conpound

- of thagoumppundsaccorting tpdhe inventiom ke Hithien B serpeiaditke inyentim and are a

furtlPRdspedofithl Mivzdliogondi tion of the patient. In
general, the daily dose is in the range fromO0.3 ng to

100 ng (typically from
All references hereinafter to “compound(s) of formula (I)” refer to compound(s) of the
formula (I) 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 necessafy 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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30 3 ng to 50 ny) per day and per kil ogram of body
- weight, for exanple 3-10 ny/ Ibg/day An intravenous
dose nmay be, for exanpl e, r}therangefromo.srrgto
1.0 ng/ kg, which can nost suitably be adm ni stered as
i nfusion of from 10 ng to 100 ng per kilogram and per
0. Iﬂi'gﬁélllﬁmgSWﬁl@eﬂiy%d»rﬁfIL@I moﬁﬁg LBe!r%Hﬁmfté%f sfn Fesd%s Eﬁéﬁﬁam for
may contain, for exanple, from-10-
aﬂ}Péﬁr degim § mig T@nllq g nfthe @Cll‘@B lmtgredpmnt Imslthuld pdssable fBr Blgb@nles for

o Al o AP0 B B o frions
wh@ﬁ@@rﬂb@ﬁdrﬁﬁﬁsteﬂeﬂ]o%ﬂy Qfh 4sofo? CRAAHIB, tablRls R XBFRNL, tofd'oﬁfﬁn for
to 100 , and S|n?Ie dose formul ati ons which

exaéml\e e 4.9itni18D@ med typicallyyfons 48 o 6&) migokn thx amsploe‘

pha&ﬁ%&%h&f%ﬁ%ﬁ@gb ;trq ;{?o nt al i}bed? e%]at(eﬁ(q%ggrl %ﬁsetdﬁgln}le weight

of thagec %mp@hﬂrdi‘ﬁ\ﬁ‘rﬁiéh ithedalitfis BESAPE*Hth€pfoph %rl‘émstolf‘ ‘ﬁlerapy of the
af orepenti oned wei ght data are based on the weig of

aboy praentiongd copgitong tharomnounds ekfosmnia (Deap ks aded arsdhe e¢rapound

oo O Bl A SRY B 0 PRAETEN b8 g
acceystalhlh eamrtﬁﬁmnﬂmertrmsl fof chuifse tHreitctablp irefhe sadde Yhdt it is
the f har ceutl cal conposition with an 10
{ﬁ"&rﬁn‘? @* PRl of QFﬂrqO@rpOﬁﬁ@p ang s pQj frgadoyscor the
pat@ﬁﬁsq[%taﬁ@l Thd d&rﬁ&%ﬁ%@@ ?chn.ﬁ&r d liquli or GRHRAY ﬁ%&r@fe\t\ﬂbtl formulated
he ot her ingredients o 03|t|on an ot
Wlth theanothposnd as smgle dopratforemamlmmlabﬂat wihith noy ¢aneain frayn 0.05% to

o595y At RSB SERfpstances
likeRX Y et idhi@hg Wiies BoMBYurfR B &bhuld a?ﬁﬁre%{hﬁ&eu@é%

by wei ght of the active i ngredi ent .
comyiositions agrording ko thgdnyengion gmbm@éscqrﬂdw a® dfitheluicerer be

h f f
phaprﬁgéeﬁgéaelu T a(#qwhlgh gésgﬁtﬁﬁlfé co g&{cgtsrtao 8 lnggdéntg wzt;

phmmu@nglmzy%eemsom b@@iéfs&ﬁldhjt eﬁaglegts. t he known
pharmaceuti cal nmethods which essentially consist of

m xing the ingredients with pharnacol ogically

Phaﬁ%ﬁ@e’&h@ﬁlcg g)@]Exﬁbﬁg g‘ccgﬂi %{0 H& ?ﬂv%n@ O Sre tl%oste Suitable for.oral rectal,

arnmaceut | 0S| ns accorading to

'toplaaleptrbnﬁ éfos Ex:tralbile eulﬁlmgu@Y) ahd paRatesd] (forleR@bFRI subtﬁﬁiir@bﬂé

| ingual ) and parenteral (for exanple
1ntrérggicgf aj P . ﬁ{g}@gﬁ)‘ﬂdmlpﬁp’atm altkgughthe most suitable mode
of a'dﬁﬁﬁ@t’t‘ﬁfb?ﬂ{ﬁﬁ ﬁ{jﬁPWlﬁfaﬁ eﬁée% erfils WRQHIRath % Hgg?en(% of the

sui tabl e nistr tlon In eac

-condeive tolbptmatsd amd ohthenmture ef thectospoand bFfoofuta @) used in each case.

Coated_ formulations and coated slow-release formulations also lie within the scope of the
invention. 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 methacrylicracid and
methyl methacrylate.

Suitable pharmaceutical comiaounds 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 agueous or nonaqueous liquid; or as an oil-in-water or water-
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condition to be treated and on the nature of the

conpound of formula (1) use:illi n each case. 25 Coated

formul ati ons and coated sl ow el ease formul ati ons al so

lie within the scope of the invention. Formnulations

resistant to acid and gastric fluid are preferred.

[ [ I '

PRt EORon T Papab ah Gkl ick v Soaiey) 88
suitphie phhmaseutiday drethogdpwiviply inmtdey he&bhm waseh thé tdtledhgrediedt and

the R Ty PR <2518 pfan L pHeRHGRIN IngaT ebrigeh rauEh o

conficBlIn REWErN Bl RlrpRBiHERY axké%récﬁlcte@ S?rtlﬁff&]n? Erﬁfﬁﬂﬂé &h€ous mixing of

units such as, for exanple, capsule cac

- the getiviedngredienbwehe lguid abl/mfm,elyedwfdedfsohm carher, afiet whinh ¢he

prof Srerdl T Phserrys Thuc KPR con obfet ¥ frebiokberdty capppressing

or 1BEIURIGUSp oW deR O BRIMBRY f tHe@irouM, vARr@SpRbpridtdw B LRE oPore
water -11- in-oil enulsion. These conpositions may, as

addgjonabingredisnts. waressed fshlsprarandetpyodueyd by tibietisigghe compound in
rec PRI <i2h o BTl Bt AR e it minea

w1th®bﬁ1dSt lericant gt difitet Sfldirtd @NahlityRYY KEaENL&IveRTisersing
s3ught into cont act n _general, the conpositions
agenifg 1h R SR MBGhInR M@Waargetﬁerm@wreéu@drmn@rgwmecompound

whlEllf'?s 13? h?g If [ G 1?9401%&% o v V\%ﬁﬂhﬁ lrﬁﬂfy rﬁfue{a{ nel s¥11table

di vi carrier ter

machireped i f necessary. Thus, for exanple, a tabl et can
be produced by conpressing or nolding a powder or .
granul es of the conpound, where appropri ate with one

Phafthad®ati€al c@ﬁ%&l&l@ﬁ@éuriaﬂ&rfggbﬁﬂfﬁ anséﬂ&rt comprise

can be produced by tableting
suckabdetabletpwvhighfcontain scahpamd olf rﬁvrnmlaﬁblweth aaﬂmmig,rnommally
i at,e m wWth.a

sucfl B G SRR s BB SbaralSaoch gy R fympound in an

iners bideatehn %gélﬂtﬁi ﬁh@g?&eﬁbm sud@8S hkBgurh AradiSui t abl e
machi ne. Mol ded t ets can be produced by nolding the

compound which is in powder formand is noi stened

Sui%fe h%lqnéc%ﬁ{l%al co{ﬁ%bgtigﬁsl f‘cjnfpgrenter 3 ?1’518}1% ba,l%p cg%%gpea])referably

rmaceuti cal “conposli ons s
ster{ls adpleong pretppratidng off Sédrapdudt of SsRTulS ), vBuEK Qr@p@efbﬁbé lyeikStonic

w1tl?mﬁ1§33(§qch?§t taql:, gg?;g%ﬁggc?&ggt %Ilesfe%rrenlyalreﬁlo(ns )are preferably administered
miravenously, 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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sucrose and gum arabi c or tragacanth, and pastilles

whi ch conprise the conpound . in an inert base such as

gel atin and gl ycerol or sucridse and gum arabic. 20

Sui t abl e pharmaceutical conpositions for parentera

adm ni stration conprise preferably sterile aqueous
SuiRIbRPH A sl i i - G i

ulpr ef'erably i g otCcc))%llp‘cez’erfq\[/-}vl{-}%J ttﬂ{el(:%%g%agf) g#%gle}%ne%% (f?embly n
the fermi pf anointiiiénd seepn dphom tpastasspaaye aprosdlarrabll farricrs which can be
dm nistered, intrayenoysly, although adm nistration

useﬁ-&y"‘ %"rtgﬂ@a‘}"&k E’HBF%@@YE@QW&JY%% &3@%035 RDf SpmBEatiens ofgwo or
motd ${ItBERIsUBdtarddh etel Rfive iHRRBeR EERFLANI i

preferably be _produce‘ée'lby m Xi ngékt%he élgﬁ%gﬁ%g&ncgmﬁnttﬁmn of
fromelk. o Y@ byakdigly of ithe: cosmeisitiongfos ekarmplerfrest 815itb @%and

isotonic with blood. Injectable conpositions

accordjng to the jnyentiaop generally contain fromQ0.1
Trafgk c?ioﬁfgﬂwﬁaﬂ?n WY%O_H’&_S%EF& 5@@6@1@1&%&9%@1@0@%@8{&0% for
trarfR DR GEULah Bk iff IS bE 9&@@%@&%@&1 ﬁ@'gh&b&t toPfdn8erm
are preferably in the for 0 of single-dose
closppeptast withitespatiEntsepidamith Suph phisiestsultyblyickitam the active

ingGARRET Fisn 81 Pt oyt g tsctB ol Shessreign on

adhtdi€c of @ispdridd i@ APolfHEC A suitdble Fbiii SRR IRMAL SRR AL about 1%
npositions for topical application to the skin are

to %%ﬁﬂ)é?fﬁﬁ‘lbib' gheut 3o flePamAsta saciel prsaibility, the ective ihgrediont can be
e, , l. 001l [LILers [ .
I T O R R e I

cleattotahspcst @ridnophdresiat i ons of two or nore of these

substances. The active ingredient is generally present
in a concentration of 5 fromO0.1 to 15% by wei ght of

The gpanpadingo el the dormule f atedistinigaishedby bergficial effscts on lipid
i ni.. i o0 S.al ible. Spitable. .
R R e e T

redineediweigliten fed wei ght reglucirchas ltaien g sceVill intdnrAIe afdihd Bk & tic agents.
for long-term close contact with the patient's
Thee%f%@ﬂlﬁ%% arcqigtinepished b e dow soigity. e thew fewi sidgeffests.

ol aRSasL ot o) S0 LG8 SOOAME Y gne o

i'sperse
anopgctid iasiper ingrbdiantsa Fpher rmorectic sdtiviedhgrediaatsiof €his type are mentioned,

I (TN NN W

e OB R0, My ARG o530 s v
of tlie g@@histnyand 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 orgarism. 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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el ectrotransport or iontophoresis. 15 The conpounds of
the formula | are distinguished by beneficial effects
on lipid netabolism and thdy are particularly

sui table for weight reduction and for maintaining a
reduced wei ght after weight reduction has taken pl ace

[ el d ' ... The.. d
Thelfde] I EHEA ) & BT F O By b obet foorangr ey traeep

apn&, Fa6418 an@ fhald Rx A RYAS, i68AMARLERE halepicalcaB®ioflbf tHe skin, of

conmbi nation with other weight-reducing or anorectic _ .
the metabokic $yngrans. skgosdersaf starond metbelism ccutapepysediseases, psonasis,

muydofE R o o S A B IR Byt °r ccuci no

agent s/ appetite suppressants, and may al so incl ude
active ingredients which increase the energy t ur nover

In adprther@sprch ahihe iR veRHoRiS comaeuds ofdiegRimyladigar pepdministered in
confbliriftioh Mo s Gilork Brel ﬁﬂ&%lawﬁ) Rally E@tkve%ﬁb&%c%g Qi Bre

O# the organtsmin such a way g‘at an I ncrease
selecel pfor exarmplakieord aatidiabetidscadiobesityargents) atige irgnédiafts tvhech

fat depots and.a norpal calorie intake |eads {o a
lowgielge: P@ﬁ%?sqw@-_l%mg&és% é“‘éflc‘f‘f?én%ﬁe@éﬁﬁsgﬂﬁ ﬁﬁrﬁemem and/or
preFfBR BRI G oM daRBLEh ¥ GabbtBEoPLLRIMLAWiHR dtfltes N

particular, for the treatnment of excessive weight or
Suigblkesintigiabdtive tedndronnd msazreyliny detivativeaiof GbPel frof GLRE such as,

ro l.axi s,.and, ,i L] [ vqd Or the t t ment ..of .
for BRI e Sis@ e HOYRE DGR LR P BUNG R ASD BB el active
hypBglyt&hicZichige nighidikni®t abol i sm and for the treatment of

high bl ood pressure. The conpounds act as

Thershlinestvietivroglzessiie oetivejoaredientsprafesthly eorpriss fulfanylyreas,
L A T

1ons "su

- gludl@ph ESehN Sntagdinéts YL B algefistsapata&inm BRiimeB&seners such as, for

schi zophrenj a of disord

( and for_ the treatnent ers. o
- exagpls dioge diclppedhing WO L1240 ad WRVAMIRERA @f Nawvodfradisk A/S, insulin

. ; - - it .
sn bR TE g s RS Bior TR ROE oFHEL0 Hyoluc n
stinglilstoondergdyconb@mpesiaaniar, gliesmhel yaisdforat &nde xidbitors of glycogen
disorders, ipfla tions, acne, pignmentatjon of the .
phogRligeylagh, miodhlBiors PLBBFITE @W@%ﬁ@?ﬂ%ﬁ%m@a BB Fich

alteFﬁfdﬁk}ﬁéthﬁéﬁser %ﬁ&%%ﬁh%éﬁﬁﬁ@%i%@ﬁg :h%écﬁents ay s &ﬁﬁﬁyi%emic

nelur odegenerat 1 ve di seases an r's di sease.
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,
gliquidone, 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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In a further aspect of the invention, the conpounds of
the formula | can be admnistered in conbination with
one or nore other pharnacoréércally active substances
which are selected, for exanple, from antidi abeti cs,
antiobesity agents, active ingredients which |ower
nd. a .
In y2! AR DR et 2 bfes ol B AR By BN B b g Fpimgon witha

megiinple shalh hgier ©aupdd répagtinkleet es or associated w th
etes. Suj.table antidiabetics include insulin,

d
In Ya@ﬁmﬂ grabodiment, dac Brsant @r@p@m&ls repuimiBigieredsia, conpigpation with
i
i R o OF PP e R S el mepe
rosighgradi erbscoripminds disclosatin W $/pig7yod@m Reddt’ $ Research

i ngredients pre onpri.se sul f onyl ureas,
Foupilsinirretciigr T ot el B dameboh4-r dchemmiaing methoxy]-
phehliA&al 1D NafhAN@mhedBnCOsi dase inhibitors, glucagon

receptor ant agoni sts, G.P-1 agoni sts, potassium

In adhﬁhw@lmhmtm@rtsths prdsemionfpoundseata afhmnistered secatnsiokidsedith an
[N 97/.2 99/ 03861 of  Novo Nordisk A/'S,
'g “ﬁg%\g‘?‘sﬁ mlgi i Sflagé? OF AN GIYBUIOLPT 353EASE-n 1 ecept or
In aﬁbtﬁés@inbdmb&' Hférp?cs%ﬁt EdnfSdunBf 2 L?‘lu'ugt\éfn’:ld\'iﬁ Qoin; ntaBSn with an
stimul ation of gl'uconeogénesi s and/ or ycogeno ySI'S,
actiy@ingesdiend Midhrastodn the A TR -dgpopd agarnt@dumhuhamg of Hesea cells,

O I S T T

repaglthideyper | i pi dem ¢ active ingredients and
antilipidemc active ingredients, for exanple HVGCoA
In yeleanoghen smbphimiant.ithe Bresemiispmpowrds af adhipistered iptombination with

an ahflﬁggfc'eQﬁe%gérg{c a(%ﬁ ﬁﬁ‘&fl@lﬁl ogépit %?tehpdﬂflgllﬁilﬁgllc w%fr %Ig]g%lbei%& Fuch as, for

.'examplegbl)(ﬂﬂtjqdﬁnﬁd asieétol ulefiiRute, {(BMrates SEMALIGEE, MWhhstdtin,

redyce .food |ntake, 25 PPAR and RXR agonists and
Pl’a‘ﬁ'é"tarlve‘minﬁaﬁt@ms ioredsiating periestatin, Huyastatmp paelsabi epetimibe or
¥n channel of the beta cells. In one embodi ment
(EXQQ&éﬁe I nvention, the present conpounds are
adn1n|stered in conmbination with insulin. In a
her od| nt the present conpounds are
teltered

%e EBF%P%CPFMUW% 4ye admiggsterd i eRmbination with
- mor%lﬂl@.ﬁ A offipd af@?&%ﬁ@ﬂh@ne& éﬂrg[]% ugl:dr*?ﬁﬂﬁﬂlmgﬁ a sulfonylurea
glimepiride, glipizid oxe ,

and ghet foomur, |adelf0mylgltea @héacafeosel repaglundlﬁemdenﬁﬁdmm,rmsulﬂmd a
sulfgnyqﬁl%gt mglﬁr{xpanlénnqgtfoar;nem aigglhnd asntdetlto% 1ta|zcr)]neC %n;?l 1P1 aaglcli ?rlfa\s‘f\{lattn? etc.
The compounds of the invention may additionally 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, B3 agonists, MSH
(melanocyte-stimulating hormone) agonists, CCK agonists, serotonin-reuptake inhibitors,
mixed serotonin- and noradrenaline-reuptake inhibitors, SHT modulators, MAO inhibitors,
bombesin agonists, galanin antagonists, growth hormone, growth hormone-releasing

compounds, TRH agomists, modulators of uncoupling proteins 2 or 3, leptin agonists,

dopamine agonists (bromocriptine, Doprexin), lipase/amylase inhibitors, antagonists of
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bi guani de such as, for exanple, netformn. -14- In yet
anot her enbodi nent, the present conpounds are

admi ni stered in conbinationlWith a meglitinide such
as, for exanple, repaglinide. In yet a further

enbodi nent, the present conpounds are adm nistered in

-cmﬁmip Z%,ée?fbrvl’i H&duﬁt&r@i)fé%cg{ki;tl?:hQﬁ%u‘fﬁ%}gﬁ)éﬁt{g%ng@bsr%{)ﬁw

exanp rogfitazone, azone,

moduistogd, RGZ aiodulators, MENTRREIES 00T E’{? asmtid. N VO
97/ 41097 of Dr. Reddy's Research oundation, in
In ong embedingnt of the invention, the antiobesity agent is leptin or modified leptin.

I o b el B BB AR P O 8 el

In ahothiehembedibedi, tindntiobbdtypicestan ferGRIRRING @8 défenfluramine.
adm ni stered.in conbination with an a-glucosi dase

In yeharadher spbodnensthe pptiohesitypgeat 1smbptramine oy thg seaneosrd
: ' . -present conpounds are
blscgegprﬁhg}id%tg&é%@grei Iﬁ&gg%?%gsil%&ng\;ﬁ\}l{?{w an active ingredient
In avotthér encicshiment] the aAfiebadap agee id ondistanssi um channel of
t he bet ells,. such as, for examle,, . tol butam de .
In agp ’éﬂeﬁ 8t thy M@B?%ﬂiw@?mg}ﬁ AiFdgl dicgrylRiopion ps phpotermine.
Thd (28R4t EdthfGimdb haySladA1ALIEHe SIRAHN: SRR by cdiﬁ‘:ﬁnz?[}o?ﬁg@{ one or more

conpounds are adm nistered 1 n conblination w

- antihyparteppize bétpiedogiedicatst Evamplag o Bditiuypertamsive active ingredients are

oec AP ST SREL R, BT RUR0h Bonr bl B BBt
ACBEMditeasin bonVepMaSémyinR) inhiiRYASichtak or StAMAS Rhh#pril,

atorvastatin, cerjvastatin, fluvastatin, probucol,
captopal.icnplpprib fosipppxily lpinpprid quinepripand ramprilpaidiem channel blockers

' , - - nds. are adnmini.stered in
sucf EPRRRRG, el ift SRR RETRAUDY: Brfed il L bR anda
vergpamib) undslphe bipckérs sGedy dbxhidaih, Wdpidid parobianyh Wwrésbsin.
and netfaormn, a sulfonylurea and acarbose, ]
Referepermpn fythesmarehs padaforRemingion; Fheybeienpe and Practice of Pharmacy,
£ j i . ' ' l{a8<and
oL UER, oM KGR 6 b J24/ 9300
It welbbpepndsiated thdt evenyweitibile normbiyadetds f the bambyurlie of the invention
adm ni st er%eft I n.conmbination wth one 25 or

: nor e
with, GRq Faese:ef thgaioraneitionsheampaunde and eptiqnglly epg gramore other

sel ected fromthe group consi
of the present invention.

t1ng

‘phahﬁﬂfo%gi@ﬂffysacti% SdpéBmbagE ?@B@f&g&d@& a% ?@%ie%y)pﬁé sBEE Hprotection

The efficacy of the compounds was tested as follows:

Biologicai 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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agoni sts, NPY antagoni sts, MCH ant agoni sts, orexin
ant agonl sts, H3 antagonists, TNF agonists, CRF
agoni sts, CRF BP ant agoni st‘é “urocortin agonists, (33
agoni sts, MSH (nel anocyte-stinulating hornone)
agoni sts, CCK agonists, serotoni n- reupt ake i nhi bitors,
OU LLLI )(CU SOF| Ul OUTIT T1= dllu TTUT GUI CI al | =+ cupt ar\
[ ors{ 5 dpl a Is hitors b
a%%ﬁ%sl%s, hal a'fgrr{l‘r’lfgoawt afggm C\# m% %ne oﬁb‘ﬁvl)(l%nmthe
hor mone-re ea%| neg a]§ T 6ttwsemﬂk
of uncoupl Y%t e| Ruhylagye @llkl eﬁ‘frpﬂlaﬁ'gj‘bﬁ’iﬂgt sconsumptlonas %
dopani ne ag E"@g}kﬁ JF@W&Hth% , ioR)of of the control
| i pase/ anyl ase® hi bi t thedreatedt adoni tesoptrol- 15
cannabi noi d receptof 1,ambdlsl at gr s o#nimals
acyl ation-stinulati pg protein (ASP), PPAR nogul ators,
RXR nodul afors, hCNITF a@ipm¥ts dr TRN/BrnRAgoni sts. In
one enbodl hent of the I nvention,| the anti obes]ty agent

2 is leptin or npglified | ephiop. |in anghBer enmbpdi menty,
rhe—antiobesi Ty agent—13 uexanpr etanmrne or

It iRt ?rgh‘l e tabld ﬂlaﬁﬂﬁtclaﬁfp ﬁﬁ[?. ﬁ)tnnuizpleshﬂartd %%B%ctlc
agent 1s fenfluramne or ram ne.

effeahaidwer tlasbedy serble a;slmnalmstsuplagmtty agent | s
si butram ne or the nono- and bisdenethylated active
netabolites of sibutramne. In a further enbodi nment,
the antiobesity agent is orlistat. In another
enbodi nent, the antiobesity agent is mazindol,
Thetdx@trpydspind prear@fonihehddy detdiRd beld Jd¥ee R ifla&thite the invention
conmpounds may .additionally be adm nistered in
withIhhavevieb Aeskii¢gohe or nore anti hypertensive active
I ngredi ents. Exanples of antihypertensive active
ingredients are beta bl ockers such as al prenol ol ,
atenol, tinolol, pindolol, propranolol and netoprolol,
GedEH pracegsast ensi n converting enzyne) inhibitors such
as, for exanple, benazepril, captopril, enalapril,
fosinopril, lisinopril, quinapril and ranpril, calcium
ThENAHAE m L LAKEIA id ;ﬁ‘lésljrﬁhle§§ wikd ﬁﬁi\:ﬂés@@ ﬁoﬁ?&ﬁbﬂh@dl@ﬁlpphers such
ni cardi pi ne, isradipine, ninmodipine, diltiazem and
as Addriab,a‘mfos, Sigia lpka Nsive diectens Walvaneedddhenrtedti, Bachem, Lancaster
ﬁ idil, grazo& n and terazosin. Reference may
be made to Remi ngton: The Science and
Pract| ce of Pharmacy, 19th edition, Gennaro, editor,
Mack Publishing Co., Easton, PA, 1995. It will be
Dugpgthesiathesis.itha funstiena) geavps abths aseinb eeididetratisfes ubrd were

pro?e%ﬂ%%% 8te81f1vet é]r%upsnt\éep%\lre%P 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 with one or nore of the aforenentioned conpounds
and optionally one or nore other pharmacol ogically
active substances is to be Fégarded as covered by the
scope of protection of the present invention. The
efficacy of the conpounds was tested as foll ows:

Unlcis (P Ité:d3l 0 terewslt del m;?ﬁzu?(’lgg- Qv/eg\fetasg% }%‘&tgl (gpef ! ‘?8%@&612%12019
resitf (Rap%@dl'jirﬂél‘é, Tﬁlﬁﬁ%érg SThib et ehci RS avadabl ipdlyRi@ doMMins a

gavage. The animals were housed singly wth free
bromgeacedl lipker i kynegefiwaupliingera hﬁen@rbtﬁm@ﬁenmcadiﬁmsﬁ dydroxy-

Tenl%ﬁerb%&ggﬂgg gﬁe Eﬁ)&i b Sf’%rﬂn%l? {ag at gbrt & 88{ ?%}8“63

con every

316hau63 ahdl]i’nateﬂ(QM 7prbwntﬁlon&ﬂ@ohﬁﬁlmmbm\im*y| 3980 Qoron,
ani rml s was observed. The neasured 30 ml Kk

11.- E‘b?]s%ﬂ% (mserrosated Bersay Bureffterre)-he vehi cl e-treat ed

control animals. Table 1: Anorectic effect measured
as the reduction in the cunulative mlk consunption
In tiedf ﬁtst sgtl‘éldsis empafgeneral synticaiet schbmanseredcheme 1§, arhinanpiseused in

of Nunber of Reduct.i in the ani mal s/
DM% H"’a %h{ﬂngfl? VB | promggestal Cﬁglfﬂgﬁt atyd h.l‘gq] jemperature. Fmoc-

proteH&! | aAtihy Gaci |vhasCONSHIP 1 e %%ccﬁf?lgl%“ ARfh ﬁr&i‘uced thereby on the

consunption of of the control %[ ng/kg] e treated
polyniee. Blameauplling dedknplhee e BIS/HOA{ od ﬂiAW{/MEAJIEuEIDy in DMF. The

cougtite i tird o orvm b Riafite RRL 6l 2 bt ot A S PR hours.

Ehnﬁﬁitﬁﬁlt oﬁﬁfbt@cfti%ntﬁw&e\/ﬁfmﬁc SbiR bk PRcARIOBESR ﬁl)éerldme in DMF
ent . e exanpl es and preparation nethods detail ed

€ +bl |Taputes)-Ahersybstithiies ¢a e determineddny inspsurigg Wi droeunt of liberated
Fmo%ﬁ%ﬁﬁ( e abrsgﬁjtaﬁkec {)f fid sb gltllo 1 Pﬁsefén)} %ﬁ%‘; SrRfAL 128 f the protection, the

erral's use esi’'s we
volupae @MS@@hshergmm ahd eesweighpd{ e Hobidt employed in the synthesis in
accordance with the description in Krchnak, V. et al., 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 suttable sulfonyl chloride/DIEA in DCM or acetonitrile.

The completeness of the sulfonylation was monitored by the ninhydrin test.
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10 as Aldrich, Acres, Sigma, Fluka, Nova Bi ochem
.Advanced Chent ech, Bachem Lancaster and ot her
conpani es. During the synth&is, the functional groups
of the ami no acid derivatives used were protected by
protective groups to prevent side reactions during the

o R AP T By S BB pome
the sliffphase k2Bdashad sucﬂ:em&aly QuithUoler dridgravediar e beNd9é P vacuo.

(editors) 1987 (incorporated herein by reference).
The conpounds of the invention were prepared by using

j 0 esi.s. h
The SERorlfEL AT R0 R L BRE R S P GRS acildhhom
ternpenatSed fod 1 PR4gpursLep30°defoSy rhbbﬁsdrﬂby(al'_doﬂﬁﬁﬁﬂiﬂzo& o€fhe twdaAN
(gran0|sco 1969) (incorporated herein b ef erence)
condyfrons fing pelymiey veas filigrediaibang washed H@%@&%M@W@i The

was%ﬁg HagRI @Esdin Hﬁlﬁd-{ﬁﬂ mid-229 g’c%u I‘stlh@ sb %E{P was evaporated.
ory €

re, ngen 'S conner0|a y ava
The pe:slidt.maso:iim)aredsn a m1|anmmﬁweteﬁ hnd adekapitnleldidsfréeypdried.
coupling can be incorporated into all types of
hydroxy- TentaCel by the process described by
The }iﬂbclf @élxﬁgb!und-rwaseﬁu:ﬁied byJHPQi‘ QitHY ﬁmabﬂegg(@dmﬁ%f 021% TFA in water
and Pat ek , presentation a
and wmmﬂc OACHD. @ﬁmoﬁtmmgtbe Peakl omdoming tlieldesfrdd FntasProduct,

the YRR Ha RO TSI et G f o s e et apgound

beenlgynilaRizBE, theSopAthd was eHQO ﬁ%ﬁhﬁk@@v@dé@éﬂrﬁﬁaﬁd&h V{rllﬁ?
bronoacetal |in geata i gh tenperature. Fnoc-
clecippr BEWas PEFFHEN & Ca%ﬁb@démq@l MNIR gnalyss. secondary

am ne produced thereby on the polynmer. The coupling
took place using DIC/HOAt or HATU DI EA, usually in

For BREC éﬂa@smg@ whple@l WRscoR@ioiih @ &vad Whalgted 1 GR1E the BRekAAMIPLC
(RT) for 16 _hours or_at 55C for 4-5 hours

system K‘fﬁqﬁ%ﬂfl% Af tre stv eleed systay 12ﬁéh¢nﬁxgrweme geisrtopmadale 166

and meta!&tcgé%lfél(r) ﬁgz% %ﬁdg@ong{ﬂll%/ﬁ}/ d&tg sbatl%g vmhr@élﬁ%cﬁ){lc—gf softwe{re) with

substit ter measurin

a YMI ODBeAlt 46 x15 0rmmccolurpm(S-5¢5 @h@QYM(D Jdec. Oxfsfﬂhﬁﬂgton NC, USA)
solutlon at 302 nmafter elimnation of the

at 23 wpedt thimsetimge 2 flpyt troldmmifng andstgradient furaerdh o HEA buffer
andﬁ&h@bﬁpgﬁugh§)gagygﬁ ephpyed in the synthesis in



accordance with the description in Krchnak, V. et al.

Coll ect. Czech. Chem Commun. 53 (1988) 2542

(i ncorporated herein by reféPénce). 20 The free am no

group on the structure linked to the solid phase was

t hen coupl ed to Fnoc- beta-al anine (or
SchERRqg- al pha-am no acid or substituted beta-am no acid).
The coupling took place with
N, N -di i sopropyl carbodiim de (DICP in the presence of
HOBt, usually in DVF. Theasg | et eness of the
coupling was nonitored by the ninhytin test. 25
@Bl nat i oHPT t hg ction e the Fnocgg

. g\nr 8 oup was?
carrietgrout Wth 0@6pipeNid|EE:IEr_DWF oY 5+ /H\T/NFmoc
m nutes. The anopunt of |ilerated C was neasur

fromthe . absorbance of solution at 302 nm r R2
elimnpation of the protection, the vahunme of 4he
washing liquid and thg weight of Rbalpolymer [enpl oyed
pb&rididae synt g p—Jhe freg am no grgub\
—st+rueture |inked ton EY phase~was th
sul fonylated with 0 ug,to 2 equi
sui tabl e sul fonyl <€hMeride/ DI EA i n D¥fa 8pBT
acetonitrile. The conpl eteness of the sulfonylation
was nonitored by the ninhydrin test. -18- After
conpl eti on of e asseply of the precursor of the

= i near c®npound} on the YWolggnmer, the solid phase o
“Hmstreq slice jit"Ry DVF aﬁgogﬁg or THEB.ad drie
in vacio. JThe d %ired c8&mou t cychat RO
cl eav oRf wit

formc acid at room5 ten%er
for 18-24 hours, at 50C for 6 hours or by a
conbi nation of the two conditions. The pol yner
filtered off and washed with DCM or form c acid.
washing |iquid was introduced into the formc acid
solution. The solution was evaporated. The residue

- The\ggmpgpadssiap alsoibe paenarsd inrselusionyin peslogintd the desoribed synhesis on

[ T i.ed conpoun s puri.fied
5 the 08 GUIBRETD: e ot Qi B GO T0eE RERC 57 e IS REF p-illgr .1
dietloxyetbart Breidted with ApNmarfbigie, col | ecting the peak

containing the desired synthetic product, the
sol-ution of the conpound was freeze-dried. To confirm
that the correct conpound had been synthesized, the
conmpound was subjected to a qualitative determ nation
W th el ectrospray mass spectrum (LC/ M5) and/ or an NVR
anal ysis. 15




10

For HPLC anal ysis, a sanple of the conpound was

anal yzed using the Beckman HPLC system (consisting

of the solvent feed system” 6, the progr ammabl e

detector nodule 166 and the autosanpler 507e and

controll ed by data station with Gold Nouveau software)

wth a YMC ODS-AM 4.6 x 250 mmcolum (S5 (5 m,

YMC, Inc. WIlmngton, NC, USA) 20 at 230 nm At this

setting, a flowrate of 1nm/mn ang a gradi ent of
er/0.1 % TFA buffier andAGN (HPL quality) was used .

as eI uent. -19- ‘Sch 1 AI oCN JLOHY _OH H2Ni Pr R2

}BKLANHE“‘E‘ NFmey-.0 C,_H@AT N O O R3- /9
p| p/s,r_gdl nesrL~ )NHz ONg--~1 - T\ R2 BI—C\ Q@%}NNQC
OO0 00 R3YL -yH_)kSO RSgO/T'4£|\R2

NNR2 1>

Pd(PPh,), Q

i turi Rawd]
dimethylbarbituric L ) sy
acid 0 . 0 g N 0

>_\N JY_NHZ R4
Ve 0 )\ 1 EDC, HOBT

o]

\Y /)
NJH/Q NT Y% HCOOH ~g7

HBr, HOAC

o N 9]
Re=NHz: R\ /E :/[: further \]/
O" _ functionalization .
"R

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)s, 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, HOBY) to the free amine which has been obtained by elimination of the Aloc group.
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O R4 The conpounds can al so be prepared in solution
in analogy to the described synthesis on 5 the resin
(schenme 2). In place of the?tunctionalized resin, in
the first stage 2-brono-1, 1- di ethoxyethane is reacted
Wth apHrmm/amne -200 | AlocN L ~O- 2NiPr O

The llngolp%f t‘élr% {ﬁﬁ% Bfaecb%zi%llljspaa le%@( wlé)% .aéglgut%%@ﬁ%yfurther
ﬁmdtkilﬂﬁhﬂmn-tﬁeﬁ@idé@& h:l%ﬂ'g)tﬁ the zrb&/eQiesdﬁi)thnO NH p HCOOH
R3OI N/5 YRApPpNNR R2YNOR4 /
To purify the product, a sample of the freeze-dried crude substance was dissolved in a
mixture of 0.1% strength aqueous TFA with 10-50% acetonitrile or in acetic acid. The
solution of the compound was usually filtered through a syringe connected to an
ACRODISC 13 CR PTFE 0.45 pum filter (Gelman Sciences; Ann Arbor, MI, USA). An
appropriate volume of the filtered solution of the compound was injected into a semi-
preparative C 18 column (YMC ODS-AM, S-5 (5 pm), 20 x 150 mm, YMC, Inc.,
Wilmington, NC, USA) . The flow rate of a gradient of water/ 0.1% TFA buffer and ACN

-(I—IPL quality) as eluent was maintained by means of the Beckman SYSTEM GOLD HPLC

(System Gold, programmable solvent module 126 and programmable detector module 166,
controlled by SYSTEM GOLD software). Elution of the compound was monitored by UV
detection at 230 or 280 nm. After identification of the peak of the compound to be
synthesized by LC/MS, the compound was collected, freeze-dried and subjected to
biological testing. '

After the punification, compounds with basic groups were obtained as trifluoroacetates.
Hydrochlorides of these compounds can easily be prepared by treating the trifluoroacetate
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 modules, a
Shimadzu SPD-10A detector, a Keystone Betasil C-18 column (2 x 30 mm, 3 um, 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. |
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R4 = NHZ: R3~S~ 1 . further Y HBr, HOAc '- Y R2
functionalization NO O R3~%g NH2 o' NN R2 YO RS~NH
Schene 2: 5 The resulting pfbduct is reacted with the
amino acid in analogy to the solid-phase synthesis.
In place of Fnoc, it is possible to use as am no
protective group for the amno acid the
al | yl oxycarbonyl protective group (Aloc) which is
Abhmyviatidneed (Al oc-Cl, triethylam ne) and elim nated

Pd( RPPh3) 4, dinethylbarhituri.c acid) t hods known .
Unlpss R Pty B PE oo b s e clmls e s e i fpving
medpitgy: radical R4 is reacted with the sulfonyl chloride

in the presence of triethylam ne. The free carboxylic
acid is coupled by the carbodiimde nethod (EDC

Bt).to the free am ne which has been obtai ned by
Acggia?ﬁ)eﬁoa{’tl%g)en of the Aloc group. -21- The acidic
Alo€ yelllyratyteBo®fl the |inear precursor obtained in this

way_and subsequent further functionalization takes
DIGyt digorrepydsaabesymide t he above description. To purify

: f reeze-dried crude

EDG Pl RO SRS dfR Ly oot . 1o
FM8Crefdhioranyireahiglotbdubedyd 10- 50% acetonitrile or in

cetic.acid. The solution of the conmpound was usually
Dcﬁﬁ]t’%'ﬁggfqrﬂ‘?%ﬁf&n a syringe connected to an ACRODI SC
DIERS= @R PIGH 1@ngBnid | | ter (CGel man Sciences; Ann Arbor,

M, lﬁyQ. An “appropriate volume of the filtered
NaBHi(N Fepdiom ¢haobanpplit was i njected into a semi -

rep tive 18 col u (YMC ODS-AM S5 (5 m, 20 x

DML W‘W%WP?PH@%| mington, NC, USA) . The flow

DMFat B, Nlieydstingmidef water/ 0.1 % TFA buffer and ACN
HPL quality) as eluent was nmaintai ned by neans of the

THIgE éetrrbiyd9¥STEM GOLD HPLC
DIC = diuisopropylcarbodiimide
DMSO = dimethyl sulfoxide

DCM = dichloromethane (also referred to as methylene chloride)

| HOBt = 1-hydroxybenzotriazole

HOAt = 1-hydroxy-7-azabenzotriazole

"HATU = dimethylamino(f1,2,3]triazolo[4,5-b]pyridin-3-yloxy)methylenedimethyl-

ammonium hexafluorophosphate

HOACc = acetic acid

Et3N = triethylamine

HCI = hydrochloric acid

HBr = hydrobromic acid

HPLC = hgh 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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(System Gol d, progranmabl e sol vent nodul e 126 and
progr ammabl e det ect or nndulf 166, controlled by
SYSTEM GOLD software). El utfon of the compound was
nonitored by UV detection at 230 or 280 nm After
identification of the peak of the conmpound to be 15
synt hesi zed by LC/ M5, the conmpound was col | ect ed,
freeze-dried and subjected to biological testing.
Exafdflel the purification, conpounds with basic groups
bt ained_as trifluoroacetates. K Hydrochlorides of
6- (4%9@% b‘i‘r(%lé -Gichjorohenzepesiiony Brisisepropyihe¥abydiong t he
; ee47caflm{ehe conmpound with an excess of
HC di oxane Af't ér evaporation of the solvents, the 20
hydr ochl ori de of the conpound was precipitated with
di et hyl ether and isolated by filtration. LC MS was
SIUEHG ed out with PE Sciex APl 150EX and Sci ex
MassChr om sof tware equi ppe I with a Glson 215 liquid
handl er, t i madzu D liquid nodules, a 25
Shi madzu SPDl A ¢ a Keystone Betasil C 18
col um @I2x3 I ow rate of the

c1-ac Itrpl ef\wat ek/ 0. A799FA gradient 0.7 m/mn) in
e.lf For : anal ysis, the sanples were
e /:ﬁ‘ﬂN 53 d6 (Al drich) vvlth a Bruker Avarice

DPX 300.022 \ Abbfd ations Unl ess indicated ot herw se,

t he abbreviations in the exanpl es bel ow have the

following neaning: 5 ACN = acetonitrile Al oc =

al I yl oxycar bonyl DI C = diisopropyl carbodiimde EDC =
0.5 @af?aﬁb@&lt Hynmmewmy;bt)a} ﬁnl&trmkcrm hesilicnReey PARmeNIC

= 9-fl uorenyl nmet hyl oxd/car bony
Tibingso Hy atwasiisd tVﬁg'h]é 20 equlvalents of 2M isopropylamine solution

(reagent 1) in DMSO were added, and the mixture was kept in a closed vessel at 60°C for

—m

pyr

15 hours. The polymer was washed 7 times w1th DMF.

Fmoc-4-chlorophenylalanine (reagent 2) (3 equlvalents) 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 equivalents) 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 was

dissolved in a mixture of acetonitrile and water and freeze-dried. The pure title compound



DI EA = diisopropyl ethyl am ne NaBH3CN = sodi um
cyanobor ohydri de DMAP = N, N-di net hyl am nopyri di ne 15
DMF = N, N-di et hyl f or mam de24THE = tetrahydrofuran DI C
= di i sopropyl carbodiim de DVSO = dinethyl sulfoxide
DCM = di chl oronet hane (also referred to as nethyl ene

Jn%%dj ka%ﬂﬁ&] % :
wasCrQ hyd ro%/er'}j%azla anOS{ #gﬁ?ﬂé%%& ‘n%%%hyﬁ anm n be@[under
“Gem:@.l Brofcetsed "azak ms¢dlin this case. MW = 543.06 (calculated, monoisotopic);
5-b p Y ) met hyI enedi net hyl - anmoni um
meass h&?g%ﬁgsp%‘g{% = acetic acid 25 Et3N =
tri et hyI am ne HCl= hydrochl oric acid HBr =

hydr obrom ¢ acid HPLC = high performance |liquid
Examhple Zat ogr aphy 30 The foll owm ng exanpl es serve to

T TN A RGN N I (T A

ﬁ@ﬂiﬁ'llz Fyrimidiktes, exaem es. -23 Exanple 1
P Chthlqoroblenzyl) 1- (2, 4-di chl or obenzenesul fonyl ) - 8-i

SOpropthexahydro- pyrazi no [
Struknge@l Pyrimidine-4, 7-dione 5 Structure: Cl

\( ' cl
cl O

0.3 g of TentaGel HL12019 (bromoacetal linker, S = 0.5 mmol/g, Rapp Polymere,
Tiibingen) was washed with DMSO. 20 equivaients 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 Frmoc 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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C N\ ~/OS N 000.5 g of TentaCGel HL12019
(bronoacetal linker, S = 0.5 mvol/g, Rapp Pol ynere,
10 Tubi ngen) was washed w f SDVBO. 20 equi val ent s of
2M i sopropyl am ne solution (reagent 1) in DVSO were
added, and the m xture was kept in a closed vessel at

ot SN TR LT 005, B e

driediquive@loent s) was coupl ed to the secondary am ne on
= tg‘g )&%éme Wi th tqséy qui val ents) and DI C
Or AU XF AR ACLFVRSE ePO WBET W HeRDEE BN il p Fprwsamd and
shaker?at foctVteni@atuRAGE 18Mo H{rﬁ Mﬁl%f gl hlt&%d%tf sged with
roomtenperature overnig t e pol yner was vvas e
DCM. s coinbmeDiiftratfhe efermyepgattidn vave. Tge omde walsstance was
._elim.nat ed Wlt 50% eridine i
dlSﬁ?!‘Vﬁﬁ‘ﬂ%é)m"“ﬁﬁ%% %sioal‘ﬁil%mdn%ateearéﬂfwadeﬁ@syhme title gompound
wasCRRl & fla p%ﬁ@ati‘c@%y HBLeAThY &84 Shd ?fbgessal §estbed under
equi val ents) in DVF(final concent r at over a
“Geperal processegit wereased i thiswase. MA0= 352 16 (edcybated, endmoy@toplc)
d with 50% pi peridine in DM (5 +
me?%gre Vﬁy\"%zl\ﬁﬁ)“rh%ﬁ)tp% ymer was washed 5 tinmes with DWVF
and 4 tines with DCM and m xed with a solution of 1.5
equi val ents of 2, 4-dichl orobenzenesul fonyl chloride
(reagent 3) and 3 equivalents of DIEA in acetonitrile

.Exa{rfxﬂ)m concentration: 0.1-0.15M and reacted at room

erature for 5 hours. It was then washed 5 tines
-Bm;ﬂrlE]{lS’l-‘chde -25meethior gbettzétresEM AN B-isopPoilieddhydiopRaifo-
r the,. c%g d{lve cl eavage off, the dry polymer was
[lzrﬁ‘ Bmigip i€ of formc acid and shaken at room
tenperature for 16 hours. The polynmer was filtered off
and washed with DCM The conbined filtrates were
Strushimpor at ed i n vacuo. The crude substance was
di ssol ved |n a mxture of acetonitrile and water and
freeze- d . The pure title conpound -24- was renoved

after purlf cat ippn PLC. The system and processes
?descrlbed N

0.3 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-(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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"CGeneral processes" were used in this case. MV =

543. 06 (cal cul ated, nonoisotopic); neasured val ue
(MrH) ' © 544.3. 5 Exanple 2-26-

6- (4- Chl or obenzyl ) - 1- (5- chl or o- 2- met hoxybenzenesul f ony
|')-8-isopropyl hexahydro- pyrazino[

5 Lk di ne-4, 7< di Structure:. N ON
Fnde o bfne Ty Sy atenis) ShE R zbioted 9 i TPl s and
DId @reqeivalehitsy iDDM(@at gond3aRatidie hyeR 02M) FHRiaNReBd oNaSeast 4
vvarsrhe w th DMSO. 20 equival ents of 2M1 sopropyl am ne
hougsot b Fege proteciyerioun waselpvsaedeyith $09¢ pibending infAMF (5 + 15
minfleXt Ure was kept in a closed vessel at 60C for 15 15
hours. The pol ynmer was washed 7 tinmes wi th DWVF.

ThefpobondgrS)asdvashtd § diptes witleDME 28l 4 tigegenth LXIM dhd mixed with a
equi yal ents) . was coupled to the secondary . am ne on
solufi %0}1)215%} algnts pidamethosySqthieraberrerysuliaaymhiondegnd
' | il ' ept IRt 4
> BRI LT\ 0k AT 0] g oo
temperatuse foT A dioupo Itywasrthevew asked ettnGs with BV Riatd 5 Bivfes WAETHF and
dri [age]e cprotective group was elimnated with 20 50%
nefl i ¥39%0i ne in DVE (5 + 15 minutes). Fnoc-bet a-al ani ne

For (1 SaltivabieiNaek o‘ﬁﬁ%}éﬁ?%owlv@ﬂ Redskidd 1B ?fgf%rrgﬁc acid and

equi val ents) and C equi val ents) in DV I'n
shakeg et erom mpsmtugdont 6 Dows) Thevelymepess Hitered offtant sasheddwith

rotective oup was..elim.nated with

DCghE o R FRE Y BB e ap ol iy G S St W
dissploky ires mivare/ersoednrilel 48 vatdriand Bdez@Rfed ThePage #fld Ebmpound

DCM and m xed with a_solution of 1.5 equivalents of

was gempayadRiler pug fsatioghy HRHEsThe wstem and mppesses(deseriwdungdyr
“Geﬁé}QI processes” were used in this case. MW = 505.14 (calculated, monoisotopic);
measured value (M+H)": 506.3.

Example 4
1-(5-Chloro-2-methox ybenzenesulfonyl)-6-(3,4-dichlorobenzyl)-8-isopropylhexahydro-
pyrazino[ 1,2-alpyrimidine-4,7-dione

Structure:
Cl

\( Cl
cl & ‘

0.3 g of TentaGel HI.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.
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3 equivalents of DIEA in acetonitrile (final
concentration: 0.1-0.15M and reacted at room - 25-
tenperature for 5 hours. |t 2fas then washed 5 times
with DVF and 5 tines with THE and dried in vacuo. For
the cyclative cleavage off, the dry polymer was m xed

meekg’% gtﬁ%gff%f‘or Lt eﬁ%‘%%&%@dﬁ? heseeqndapt amine

on BRGoNasHedNHAITU B &ﬁMaleHﬂQ an8 @I‘E@@@ dul It 8 3y W}E The final

evaporated in vacuo. The crude substance was di ssol ved
Coqcﬁﬂtbﬂtwnﬂaﬁ@-ﬁfﬂécﬂtmaqtmmnelxand waalaft atidC for 4 hours. The

rll 55 S0 TG, B Ot R TR 5 IR g i

SO%WdhﬁdnlDMEr(S ﬁe;ﬂﬁfu@és)processes" were used in this
case. = 539. 10 (cal cul ated, nonoi sot

(0]
Fmﬁ%&%@r%@%ﬁwu{‘fﬂmﬁ) was Alergouptedonawith élp®t63 Bawirglents) and

DIC poquivalents)ip DME (Gnal conesniration; bowt 0 200 3554 Reodhft I

4 hpys dPhatmod pfbxébnak RyoubWadiefignidated with@0e: dipelink i DMF (5 + 15
.Cl O NO-01SI/" NN NO 0 0.3 g of TentaCel HL12019

MIWESypacet al | i nker, = 0.5 mmol /g, Rapp Pol ynere,

B Lo R A T

solutiontafries msvf:ﬂa[ts of ﬁ-mthﬁmsﬁdhlm&ﬂ&ﬂtemkulﬁﬁ@ élﬂﬁndéSand

5 eqitiionsgF BIER S Irpmifitn (TS Cissrvatiain Do D haM dos prts at oom
temip@rabi}6 FSHEFRAFATY wadihes W‘%@héd*?tlmes 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 compouhd
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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pol ymer with HATU (3 equival ents) and DI EA (9
equi valents) in DMF. The final 25 concentration was
0.2-0.3M The reaction nixtdfe was left at 55C for 4
hours. The polyner was washed 6 tines with DMF. The
Frmoc protective group was elimnated with 50%
an@ﬂﬂgfldlne in DM (5 + 15 minutes). -26-

noc- bet a- al ani ne (3 equi val ents) was then coupled on
with HOBt (3 equivalents) gpnd DIC (3 equivalents) in
DMF (final concentration: a@out 0.2M over a period of
at least 4 houfs. The Fno Hnmtectlve group was

R 5 washed 5 tines with DM

¥k xed with a solution of 1.5
'oxy 5-chl or obenzenesul f onyl
' |valents of DIEA in acetonitrile
(final c hce tra 0.1-0.15M and reacted at room
tenperature urs It was then washed 5 tines
with DVF and 5 tlnes with THE and dried in vacuo. 10
For the cycl ative cleavage off, the dry polyner was
mxed with 10 mM of formc acid and shaken at room
tenperature for 16 hours. The polynmer was filtered off

0.3 grod Teambet I 2619 ([Btdvhoaterl Liokd Bed).§ hirkdial ReppPbBmere,
evaporated in vacuo. The crude substance was

TiltyngeRy s 2stedavi DM@ 25t caneealosis @ﬁzMéﬂlalﬂmn\m@ﬂtlmm DMSO
W@I‘E 2864 2R {2 %nix ki€ F]NB.E k&f—lgt%fl ?QFE@ %’s% 60“@30rr BRyed The polymer

after ‘purificatio e sy em and processes
wasdesshed Bednasrvddr DMF. "General processes were used in

= 505 14 Iated nDn0|sotop|c)

chtﬁ%@utf E%O‘PB?I}}%&‘IW% "B@aﬁ‘?ﬁp d jo the secondary amine on the

b
pol)érﬁgrav@tsﬁlﬁgg g3r opyﬁﬁgﬁ%%@g QRWalenfs) i DATE Bl @9

onpsritegsion wjas 02-& BNy hairetictien MmiTtudi waeleStat G61Q for:4 KdurCiThe

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-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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ad 1\ OO0ON !'S NOOOZ25 0.3 g of TentaCel
HL12019 (bronpacetal linker, S = 0.5 mvl/g, Rapp
Pol ynere, Tubi ngen) was wagfled with DVBO. 20
equi val ents of 2M i sopropyl am ne solution in DVSO
wer e added, and the m xture was kept in a cl osed
vessel at 60C for 15 hours. The polynmer was washed 7
times with DMF. -27-

Exﬁnpb:—ﬁ( S) - 3, 4-di chl or ophenyl al ani ne (3 equi val ents) was

dtao th condary amine on the ymer with
6- (%%%fe‘? glb &t r§)2-5'ﬁ OBV@Ze@eSékfmx}hEéwﬂgﬁy:yr&lsmpyl -
hexiedrbhRal g 2-0.3M The reaction
exmﬂidtrul?}g v{/ré%[q ? i%%ﬁfﬁ(’)\@% Qhours The polyner was
washed 6 tines W|th DMF. The Frnoc protective group was

I|mnated with 5 50% piperidine in DVF (5 + 15
tes) Frnoc- bet a- al ani ne (3 equi val ents) was then

coupl ed on th HOBt (3 §C]UI valents) and DIC (3
equi val EW{I n DMF agl concentration: about O. 2M
[

Stry

.

‘ciover a peri st 4 hours. The Fnoc protective
gr oup was h 50% pi peridine in DM (5 +
m gut s) e pol ymer was washed 5 tinmes with
anld 4 's wth DCM and mixed with a solution of
rNal ey s of 2-nmet hoxy-5-chl orobenzenesul f onyl
or(Dde and uivalents of DIEA in acetonitrile
fPnal concgntration: 0.1-0.15M and reacted at room
enperature gor 5 hours. It was then washed 5 tines

&
with DVF and 5 tines with THE and dried in vacuo. 15
For the cycl ative cleavage off, the dry polyner was

0.5 Bk Ber bR T Bromicetal HReerpd e mmalds Repe BpSmosn
TiibaREn )R aeeshvid thith ]@QMO 1> ﬂggé t u(gf ! 1§0%%V€§§ad{\ﬁé Solution in

evaporated in vacuo. The cru tan
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.

Fm00—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-chiorobenzenesulfonyl 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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di ssolved in a mxture of acetonitrile and water and

freeze-dried. The pure titlg conpound was renoved

after purification by HPLC e system and processes

descri bed under 20 "General processes” were used in

this case. MW= 573.07 (cal cul ated, nonoi sotopic);
disddBady i le g ;

A RO depoile Sl gler SUERE ahied e pure Ul cpmpound
wasggmptiebpiar prrifiofitiorobaIPLEY Thekwhtane add Frodéssaed@8ribed under

w~Structure: .0 NCO.NOIO N ~05 0.3 of . .
GRbal Bralr i Mert oo fsest AW T a0 (ealeaiaged mansisoippic):
medSaRA VERIeXVEFEE) : 5584Di ngen) was washed with DVSO. 20
equi val ents of 2M allyl'am ne solution in DMSO were
added, and the m xture was kept in a closed vessel at
60C for 15 hours. The polyner was washed 7 tines with
DVF. Froc- (S)-4-nitrophenyl al ani ne (3 equival ents) was
Examplpl7ed to the secondary amne on the 10 polymer with
HATU &% equivalents) and DI EA (9 equivalents) in DW.
>-(4rhblopohisaryl)-d dAvdinre 2 mehoweengeresf@m)- Tsoprapatetrarydro-
i W g lefk 55C for 4 hours. The polynmer was
lnnﬁgépgéggﬁﬁéﬁggiéﬁ "°DMF.  The Froc protective group was
elimnated with 50% piperidine in DMF (5 + 15
m nutes). Fnoc-beta-al anine (3 equival ents) was then
Str”&%‘bl ed on with HOBt (3 equivalents) and 15 DIC (3
equi val ents) ,in DVF (final concentration: about 0.2M
‘over a per+od of at £ 4 hours. The Fnoc protective
' th 50% pi peridine in DM (5 +

0.3 g of TentaGGel 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.leﬁ 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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The pol yner was washed 5 tines with DM and 4 tines

with DCM and m xed with a agl ution of 1.5 equivalents

of 2-napht hyl sul fonyl chl ofdé and 3 equival ents of

DIEA in 20 acetonitrile (final concentration:

0.1-0.15M and reacted at roomtenperature for 5

Oedhi [ -\ d.5

3 o b PR AR 0L ol Bt bl R M AR gt at room
temperbvradm Sdlidurs. thheaghyn paklyaded tivas with DR Fwint 15 thies it DCM and
d.forrri c acid and shaken at roomtenperature for 16
nﬁﬁldﬂrvg?uofhe pol ynmer was filtered off and washed with
For[ed ycldife eRiabh fi i | :

The )(r:r ude subs angéhﬁ@%ﬁg%&% r\%}é%@iqﬂﬁ{aﬁﬂ%l(tg E}rﬁgﬁlo acid and
shabereat gpomn t¢hperaing: fraé howrsdThe pdymedwieflteri e ffandevashed with

ttdhe compo was renoved after purjficatiaon by

D168 SRERE SR et Paraeden Seal; The obdhaarante was
dissoeeh amiRiee 6552 fonit Ry  hdUsRer ddd Add,S dfidg ernd WY& title compound

534. 16 (cal cul ated, nonoi sotopic); neasure vafue ,
way ey ed aftpugificatim byFBRE! €hésystem and processes described under
“G 6&??%35%g§ 3\_9%??{1;8%%1}1 ot%l%c%g]el. RER 2 55‘?6& ?C)él¥ckl)l?ar%fz.‘.(ﬁ rr]r(lec?n%lisfo?oryc);
medsered bt MY $ad 3., 2- a] pyri mi di ne-4, 7-dione 5

Structure: € CI O,ON /SANO 0.5 g of TentaCel

HL12019 (bronoacetal linker, S = 0.5 mol/g, Rapp

Pol ynere, 10 Tubi ngen) was washed with DVBO. 20

equi val ents of 2M i sopropyl am ne solution in DMSO
Example 8added, and the m xture was kept in a closed

v el. at f 15 hoyrs. The paql yner was washed 7
- FRR R HlarB 2 MO repgmem o HOPp Y- methy-
tetr@dioiAi @RbR) 2 WRST&AP 8%idRe the secondary anmine on the

Structure:

| _\(O 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.
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pol ymer with HOAt (3 equivalents) and DI C (3
equi valents) in DMF. The final 15 concentration was
0.2-0.3M The reaction mxture was | eft overni ght at
roomtenperature. The polyner was washed 6 tinmes with
DMF. The Fnoc protective group was elimnated wth
Th® iep @k diaiged i with DMESTH r
ég&%giw val ents) was then cou?@dﬁghggfm%%d@%a% difffinated
W1

qérvpipendisy imBYID(CH (8 mivges)val ents) in DVF (final

f at | t
ErbERREARSR 9 N Qo2 2480 RSCAITOR PEheoty oo pic
(3 suulivaiex@90iR DEF i( fhhd @ohdentoMror(: AbdutlD20 BUéreaSﬂenode‘ﬁt least 4 hours.
pol ymer was washed 5 tinmes with DMF and 4 tines with

Th@fmoa REPIERVE ATUn Waselimippigd iwith H% Dl;&néqmlm BNR(%+d6 minutes).

Thét {:I?‘{I/IIEF % é/ﬂ%l{gd%{ %ﬁgﬁﬁw A tmgeglﬁgrgi]?q%gﬁﬁ%e and mixed with a

sol@ndn X 115 buiasients o2 iresthaty-5-0BIro e RbdbdHye chiefid®and
haur.s sthen washed 5 tines with and 5 tines
3 e%ﬂfﬂ%@ﬁ# A 1p gegiprifrge ($ina) geneentraigen: dhle0.dy M) and veacted at room

o i RO R el bt

ormc acid and for
drittomracudthe pol ymer was filtered of f and washed with

Fo e RS b S S GRS i St

* shaR&E41ABbktthBerdffle MR1ATMARITHE ?Slgfneﬁ Ga ?hte%ﬁ%f?&[)dewashed with

title conpound was renoved purification
DOzR The Wﬁ@"l@ﬁsﬁlﬁmea ﬁdﬁrw\@pmn deswr. iThe (druﬂ&debstance was

%Dg%’mﬁé %.(nélg( u%% E% ?ce«%)’nnﬁ d; Si?tgb:}lrzr% ﬁgez%éé’é?ar The RE &ge compound

- wad Mirddlved afi&udificatiGBYRIPE.C! The system and processes described under

w~2-(4-Chl oraobenzyl ) - 1-(5-chl or o- 2- met hoxybenzenesul f ony
qu)erajprgcggﬁe@ pVP{Bé{Sp(éﬁy sgcase. MW = 539.10 (calculated, monoisotopic);

mehdAB%RllEr ) PYs@%] ne- 3, 6-dione 10 Structure: Cl

Example 9
1-(5-Chloro-2-methoxybenzenesulfonyl)-6-cyclohexylmethyl-8-isopropylhexahydro-
pyrazino[1,2-a]pyrimidine-4,7-dione

Structure:
cl Y
N O
¢ LI
/ s
5 /7 N N
/ LA

O

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

the following reagents:
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NC N OO 0.3 g of TentaGel HL12019 (bronpacet al
linker, S =0.5 mmol/qg, RapB Pol ymere, 15 Tubi ngen)
was washed.wi th DVSO 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

Red}@RY B isobp$pylRRingmer was washed 7 times w th DV

noc- 4- chl'or ophenyl al ani ne (3 equi val ents) was coupl ed
Reagentt hdnywegnitdeyylalinine on the polyner with HOAt (3

equi.val ents ng.DIC (3 equivalents) in DW. The final
Reafgméo c‘&ﬁ'ﬁ?%h%ocgﬂ%aeer%?@iselfwl chlpgideeact i on mi xture
MWess 111 ffot (AR RIIRbnSikoth e hEPR h ymer

was vvash(ed 6 ti %esnvm(t)hﬁDi\I/]F. eagtflr%ﬁ%?%%tﬁe'gstl?gé group

was elimnated wth 50% piperidine in DMF (5 + 15

m nutes). Fnoc-glycine (3 equivalents) was then

coupled on with HOBt (3 equivalents) and DI C (3

- Exfiplevdl ents) in DVF (final concentration: about 0.2M

over a period of at |east 4 hours. 25 The Fnoc

1-(hEblose2imethgr dhepzangsul Binyhi thaydoheriyt-B-iSpomilpeahydirae i n
> M. s).. The pol ymer was washed 5 tines
pw%ﬂﬁgﬂﬂpﬁlgmﬁ%ﬁﬁé%o% th acetonitrile and nixed with
a

solution of 1.5 equival ents of
2- met hoxy- 5- chl or obenzenesul f onyl chl oride and -31- 3
StrycHiipval ents of DIEA in acetonitrile (final
concentration: 0.1-8 15M and reacted at room
tenperature for 5 hours. It hen washed 5 tines
ith DCM dand dried in vacuo. For
b re~desP pol ymer was ni xed
S 5 ishaken at room
our g2~ Jhe~pe s filtered off
ates were

with 10 m of forM
tenperature for 24

and washed with DY The conbi
evaporated i n vacfo. The CM

freeze-dried. The pure'title conpound

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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was renoved after purification by HPLC. The systen1and
processes described under "General processes” were
used in this case. MW= 525389 (cal cul at ed,

nonoi sotopi c); 10 neasured val ue (MtH) +: 526. 3.
Exanpl e 8

¢y (4- Chl or obenzyl) - 1- (5- chl or o- 2- met hoxybenzenesul f ony
If) - 7-1 sopr Oopyt’- 2-met hyl - 15 tetrahydroi m dazo|

: e-3,6-dione Structure: G Np/ \ A N

‘ ’03 g of TentaGel HL12019 (bronpacet al
0.5 mml /g, Rapp Polymere, Tubingen) was
efil val ents of 2M i sopropyl am ne
dded, and the m xture was kept

g0l ubi ony i n DVEO wer

7in a clodsed ssel at for 15 hours. The polyner

was washed 7 tPmes with DVF.
Froc- 4- chl or ophenyl al ani ne (3 equi val ents) was coupl ed
to the secondary amine on the 25 polynmer with HOAt (3

Theeepmpoaingin Bxarapld 1ﬂ>lv(c‘as(s§nmquzycaﬂ>3eﬂfe§a}odegb &NVEribeling Hxafiple 2
concentration was 0.2-0.3M The reaction m xture was

usingshe %%Y‘ﬁg@?ﬂge%tﬁ roomterrper ature. -32- The pol yner

R, e jpges with DMF. The Fnoc protective group
eé\%s elﬁﬁpﬁ i th 50% pi peridine in DMF (5 + 15

Reagenm d%;r)oc mopheRylalhmri ne (3 equi val ents) was then

oGt ik mh oy Srphisupoept Fresi ol B RE ke | on: DLEOU§So.zm

MW’\Eeffl 9 SP(Qﬁlbﬁ’l‘ateﬁf m@ﬁoﬂs&@ﬁﬂb) AR value (VRS é
protective group was elininated with 50% | perl d| ne in

DMF (5 + 15 m nutes).
Example 12
1-(5-Chloro-2-methoxybenzenesulfonyl)-6-indan-1 —yI—8-is.opropyl—hexahydr0—
pyrazino[ 1,2-ajpyrimidine-4,7-dione

Structure:

Cl

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

- vsing the following reagents:

Reagent 1: isopropylamine
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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The pol yner was washed 5 tines with DM and 4 tines
with acetonitrile and m xed with a solution of 1.5
equi val ent s of 2-nethoxy-5=§ﬁrorobenzenesulfonyl
chl oride and 3 equivalents of DIEA in acetonitrile
(final concentration: 0.1-0.15M and reacted at room
EX$ﬁ£Eq ature for 5 hours. It was then washed 5 tines
W and 5 times with DCM and 10 dried in vacuo.
1-(5Chlordre-msthbagbicugenekd xnaDes-[f-{4-hidiex ehgn PMTES- i¥&Sopyl-
mxed with 10 ml of form_c acid and shaken at room
hexplaydsenyataine] | f2oplpyumithing-4.7-dipee pol yner was filtered of f
and washed with DCM The conbined filtrates were
evaporated in vacuo. The crude substance was
Stnbhigsol ved in a m xture of acetonitrile and water and
freeze-dried. The pure title conpound 15 was renoved
after purification by HPLC. The system and processes
descri bed unde "CGeneral processes"” were used in this
539. 10 (cal cul ated, nonoi sotopic);
H) +: 540.3. 20 Exanple 9
or@- et hoxybenzenesul f onyl ) - 6- cycl ohexyl met h
i%ogﬂgéyl exahydro- pyrazi no|
afpw i mpghnes 4, 7-di one Structure: C / Ycx:to O
Y, qonpopnd in Exanple 9 was synthesized by the
process rhed\ w¥xanple 2 using the follow ng
reagents: -33- Reag 1: isopropyl am ne Reagent 2:
Frnoc- cycl ohexyl al a e Reagent  3:
2-nethoxy-5-ch|orobenzené%ulfonyl chloride MW= 511.19
(cal cul ated, nonoi sotopic); neasured val ue (M-H) +:
512.3. 5
The compound in Example 13 was synthesized by the process described in Example 2

using the following reagents:

Reagent 1: isopropylamine

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-methylbenzenesulfonyl)hexahydro-

pyrazinof 1,2-alpyrimidine-4,7-dione

Structure:

Jeden
é?

o

o o N N

4 k./g .

0]



10

15

20

Exanpl e 10

1- (5-Chl or o- 2- net hoxybenzenesul f onyl ) - 6- cycl ohexyl -
sopr opyl hexahydro- pyrazi nop®-
1,2-a]pyrimdine-4,7-dione 10 Structure: C /Yxx O
~S~N N /OO0 O 15 The conpound in Exanple 10 was

Thesé’d?ﬁrgb%ﬁﬁﬁ?g ﬁ{gfehﬁ x%sosgg\gx%%mee &7 h% g?ceis Pécr%ed m%xample 2

wing re
usm@khprf@ih:;ﬂnﬁgkﬂ@eﬁ@ﬁg%t 2: Fnoc- cycl ohexyl gyl ci ne
Reagent 3: 2 nmet hoxy- 5- chl orobenzenesul fonyl chl ori de
Reaggni\\1SoPEPYIaMRINE c al cul at ed, nonoi sot opi c): neasur ed

RedG@hiUe p@xﬁéﬁbﬁn f Exanpl e 11
ea%@( or o- 2 nzlt%ﬁg%} enzenesul fonyl ) - 8-i sopropyl - 6- ph
Reagaet 1yHnethaky droethpibeaznaal fondl di@jde

r 4, 7-dione 25 Structure: -34 /. N O \
Vf?y— %‘g] 2% Anﬁglﬁpilateddnonmsotopmg measured value (M+H) 516 3.

Example 15
6-(4-Fluorobenzyl)-8-isopropyl-1-(2-methoxy-5-methylbenzenesulfonyl)hexahydro-
pyrazino[1,2-ajpyrimidine-4,7-dione

Structure:
o N O F
—Q . OQ‘ / /[:
S
L/L

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, monoisotopic); measured value (M+H)": 504.3.
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The conpound in Exanple 11 was synthesized by the
process described in Exanple 2 wusing the foll ow ng
reagents: 5 Reagent 1: isopfbpyl anine Reagent 2:
Frnoc- honophenyl al ani ne Reagent 3:
2- met hoxy- 5-chl or obenzenesul fonyl chloride MN= 519. 18
| gul ated, nonoi sotopic); neasured val ue ( MtH) +:
E’“’&'ﬁ@ 6 10 Exanple 12
8- Is&prbﬁylclﬂ(b-mtﬂ?oxfyeﬁ Ry ieinzeanesif PPy d-nfthysianyBhetdahRirb-

sSopro hexahydr o- pyrazino [
nyafl@ibﬁﬁ’g?ﬁiﬁltﬂ]ilﬂfe‘ﬁll -dro1gi one 15 Structure: C \ / NO
/0 ONNN~ 0 O The conpound in Exanple 12 was
synt hesi zed by the process described in Exanple 2 20
Strugsirérg the fol |l ow ng reagents: Reagent 1:
i sopropyl am ne Reagent 2: Fnoc-indanyl gl yci ne Reagent
3: 2-net hoxy-5-chl orobenzenesul fonyl chloride MV =
531.16 (calcul ated, nonoi sotopic); neasured val ue
(M+H) +: 532. - 35- Exanple 13
1-(5-Chl oro- nethox benzenesul f onyl ) - 6- [ 2- (4- hydr oxyp

hen I)th - 8¢
T h%ﬂro pyrazi no[ a] pyri m di ne-4, 7-dione

The compound in Example 16 was synthesized by the process described in Example 2

hsing the following reagents:

Reagent 1: isopropylamine

- Reagent 2: Fmoc-4-methylphenylalanine

Reagent 3: 2-methoxy-5-methylbenzenesulfonyl chloride
MW = 499.21 {calculated, monoisotopic); measured value (M+H)": 500.3.

Example 17
6-(4-Bromobenzyl)-1-(5-chloro-2-methoxybenzenesulfonyl)-8-isopropylhexahydro-
pyrazmol1,2-alpyrimidine-4,7-dione



5 Structure: C A\ / NO NN/OO~ol O The

conmpound i n Exanple 13 was synt hesi zed by the process

described in Exanple 2 10" Gglng the foll ow ng

reagents: Reagent 1: isopropylam ne Reagent 2:

Fnoc- honot yr osi ne Reagent 3:
Sﬁ%ﬁg%thoxy-S-chlorobenzenesulfonyl chloride MW= 535.15

cal cul at ed, nonoi sotopic); neasured val ue (M+H) +:

536.3. 15 Exanple 14

8- 1 sopropyl - 6- (4- met hoxybenzyl ) - 1-(2- net hoxy-5-net hyl b

enzenesul fo hexahydr o- pyrazi no[

1, 2-a] pyri m dine-4,7-dione 20 Structure: YoyxcY /0 O

/| O -36- TheN : Bxanpl e 14 was synt hesized by
——Khecp[éees Exanple 2 using the

G Reagent 1: |sopropylan1ne Reagent

t hyl benzenesul f onyl chloride MW= 515. 21
, nmbhoi sot opi ¢); measured val ue (M-H) +:
Exanpl e 15

5  The compound in Example 17 was synthesized by the process described in Example 2
using the following reagents:
Reagent 1: isopropylamine
Reagent 2: Fmoc-4-bromophenylalanine
_ Reagent 3: 2-methoxy-5-methylbenzenesulfonyl chloride
10 MW =583.05 (calculated, monoisotopic); measured value (M+H)": 584.3.

Example 18
1~(5-Chloro-2—methoxybenzenesulfonyl)—é—(4—ﬂuorobenzy1)-8—isopropylhexahydro—
15 pyrazino[1,2-alpyrimidine-4,7-dione

Structure:
_ o N 0 F
S
N N
g/go
Cl

20
The compound in Example 18 was synthesized by the process described in Example 2

using the following reagents:
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' N
—Q O~/ ’
~s
\NK/L

10

6- (4- Fl uor obenzyl ) -8-i sopr opél -1 - (2- met hoxy- 5- net hyl be
nzenesul f onyl ) hexahydr o- pyPazi no[
1,2-a]pyrimdine-4,7-dione Structure: Y '~( N/ F -0
Q- NNO SA\i Yo 15 The conpound in Exanple 15 was

ReR NESY inkhe process described in Exanple 2
© sthltr@ %:th%e cl)ﬁ{%%vl ng reagents: Reagent 1:

Redgsotil: dimydcadrfinercphieiRéaigaint 2:
Frnoc- 4-f | yor ophenyl al ani ne. Reagent . 3:
Reazue%%:f?@wfg@xwér%reW6%§lfpmmor@ﬁ| ori de MW= 503. 19

ncallntody T RORORL o EASORp (

-nmet hyl b enzenesul f onyl ) - 6- (4- met hyl benzyl ) hexahydr o-
pyrazino [ 1,2-a]pyrimdine-4,7-dione 5 Structure: Y N
O -OO0- P SSNFN The conpound in Exanple 16 was
ExsnipleN®si zed by the process described in Exanple 2 10
using the follow ng reagents:
1-(5-Chloro-2-methoxybenzenesulfonyl)-8-isopropyl-6-(4-methylbenzyl)hexahydro-

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

Structure:

o}

Cl

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-isopropyl-6-(4-methoxybenzyl)hexahydro-
pyrazino(1,2-a]pyrimidine-4,7-dione



Reagent 1: isopropyl am ne Reagent 2:
Frnoc- 4- net hyl phenyl al ani ne aﬁagent 3:
2- net hoxy- 5- et hyl benzenesul'tonyl chloride MN = 499. 21
(cal cul ated, nonoi sotopic); mneasured val ue (M+H) +:
500.3. 15 Exanple 17
Stnfctiré- Br onobenzyl ) - 1- (5- chl or o- 2- met hoxybenzenesul f onyl
) - 8-i sopropyl hexahydro- pyrazi no[
1,2-a]pyrimdine-4,7-dione 20 -38- Structure: Y ~-N O/
Br OO /QI NN\ C 5 The conmpound in Exanple 17
was synthes?zFﬂ/by the process described in Exanple 2
using the follow ng reagents Reagent 1:
i sopropy] Red 2. ~Prmc- 4- br omophenyl al ani ne
6 et hyl benzenesul fonyl chl ori de
> ed, nonoi sotopic); neasured
H) +:7 584. 3. Exanple 18
Chl or.0- t hoxybenzenesul f onyl ) - 6- (4-fl uor obenzy
2 |sopropylh@xahydro- 15
- Bripyrazino[1l, 2-a] pyri mdine-4,7-dione Structure: Y

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

Structure:
8]
& [
N N
g/go
Br

The compound in Example 21 was synthesized by the process described in Example 2
- using the following reagents:

Reagent 1: 1sopropylamine
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- Exgragle

NO/ F -OO0/0 S\NXN\ C 20 The conpound in
Exanpl e 18 was synt hesi zed by the process described in
Exanple 2 using the follomﬂig reagents: -39- Reagent
1: isopropyl am ne Reagent 2:
Frnoc- 4- fluorophenylalanine Reagent 3:
onoh enesulfonyl chloride MWV = 523. 13
Reaécgﬁeéc W - PHEIS hen e B}r%) C

ed nonol s nmeasur ed val ue (M+H)

Re@%ﬁt B.2- etﬁyl&‘«ﬁfﬂiﬁ@eﬂx@enesulfonyl chloride
(5-Chl oro-2- met hoxybenzenesul f onyl ) - 8- |39proeyl-6-(4

MW we@é;ﬂ%ﬁﬁymeﬁewam@w@pwwnwuwé[value (M+H)™: 626
1,2-a]pyrimdine-4,7-dione 10 Structure: Y 00 NO/
S~SNXN \ \~ Yo 15 The conpound i n Exanple 19 was
synt hesi zed by the process described in Exanple 2

usi gzgt he foll ow ng reagents: Reagent 1:

pyl am ne Reagent 2: Fnoc-4-net hyl phenyl al ani ne

1-(4-Bromo-2-ethytbenzenesulfonyl)-6-(4-fluorobenzyl)-8-isopropylhexahydro-

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

Structure:;
N F
LT LT
\S\
N N
k/go
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-methylbenzyljhexahydro-
pyrazino{ 1,2-a]pyrimidine-4,7-dione



10

15

20

Reagent 3: 2-nmet hoxy-5-chl orobenzenesul fonyl chloride
20 MW = 5109. 16 (cal cul at ed, n0|sotop|c) nmeasur ed
value (MtH)': 520. 3. Exanpl _
1-(4-Brono-2-ethy|benzenesulfonyl)-8-isopropyl-6-(4-ne
t hoxybenzyl ) hexahydro- 25

Striu@zi no[ 1, 2-a] pyri m di ne-4, 7-di one -40- Structure: Y
p\ /OS\NN\ Yo 3 Br 5 The conmpound in Exanple 20
was synt hesi zed by the process described in Exanple 2
using the follow ng reagents: Reagent 1:
i sopropyl am Reagent 2: Fnoc- O net hyl tyrosine
Reagent 3: 2- -thyI 4- br onobenzenesul fonyl chloride 10

2 Je DNOI sot opi ¢); neasured val ue

Ihe ahydro- 15
noﬁikzﬁa%gyrlnldlne 4,7-dione Structure: Y NO/

The compound m 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 vaiue (M+H)": 562.3.

Example 24
8-Isopropyl-6-(4-methoxybenzyl)-1-(3-trifluoromethylbenzenesulfonyl}hexahydro-
pyrazino[1,2-a]pyrimidine-4,7-dione

Structure:
N o O\
O
o [
S
N N
A,
F
F F

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

using the following reagents:
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Br 20 The conpound in Exanple 21 was synthesized by
the process described in Exanple 2 using the

foll ow ng reagents: Reagent Hri sopropyl am ne -41-
Reagent 2: Fnoc-4-bronophenyl al ani ne Reagent 3:

2-et hyl - 4- br onobenzenesul fonyl chl oride MV = 625. 02

Reab&alicw oi sotopic); neasured val ue (MH) +:
a1 "9%?’21?5‘?%% 22

Reager(t£2: Bmoo)-Zretliitprdyemz enesul f onyl ) - 6- (4-f | uor obenzyl) -
8- i sopr.apyl hexahydro- pyrazi no[
Rea&?rﬁi’a?ﬁ?ﬁ?{?ﬁoa}eﬂﬁbﬁn?@r&s@ﬁ@ﬂthpfjact ure: Y~-NO/ F
MWEAN3dI1Y (Ralenlated Sh&oisols | Y. was
synt hesi(zae%lu %; the 0p%sroo eg)g%ggg%c&rg?‘b@geﬁﬁ @a%ﬁﬁé' 2 15
using the follow ng reagents: Reagent 1:
i sopropyl am ne Reagent 2: Fnoc-4-fl uorophenyl al ani ne
Reagent 3: 2-ethyl -4-bronobenzenesul fonyl chloride MV
Examplf2510 (cal cul ated, nonoi sotopic); measured val ue

(MrH) +: 566.3. 20 ) _ _
6-(4-Bromobenzyl)-8-isopropyl-1-(3-triflucromethylbenzenesulfonyl)hexahydro-

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

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




Exanpl e 23 1-(4-Brono-2-ethylb

enzenesulfonyl)-8-isopropy|-g-(4-nethylbenzyl)hexahydr

0- pyrazi no[ 1,2-a]pyrinidrﬁ “4,7-di one 25 -42-

Structure: YN S\N-N\ i v \o Br 5 The conpound in

Exanpl e 23 was synt hesi zed by the process described in
Stneaepl e 2 using the follow ng reagents: Reagent 1:

i sopropyl am ne Reagent 2: Fnoc-4-net hyl phenyl al ani ne

Reagent 3: 2-ethyl -4-bronobenzenesul fonyl chloride 10

MWV = .561. 13 (cal cul ated, nonoi sotopic); neasured val ue

(MeH) ' 5\6‘2(3'. Exanpl e 24

8- 1 sopropyl ! 6- (4- met hoxybenzyl)-1-(3-trifl uoromethyl be

nzenesul f Vhex apgk o<t 15 '

py@azi no[|1, 2- gii ne-4, 7-di one Structure: Y YTO/

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

15
Structure:

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

using the following reagents:
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20 The conmpound in Exanpl e 24 was synt hesi zed by the
process described in Exarrplg 2 wusing the foll ow ng
reagents: -43- Reagent 1: 1 %propyl am ne Reagent 2:
Frnoc- O net hyl t yrosi ne Reagent 3:

3-trifluoronethyl benzenesul fonyl chloride MV = 539.17

Reaé&ﬁ'l@i&bﬁ%o%%anﬁﬁf‘m sotopi c); neasured val ue (MH) +:
40.3. ' 5 anpl e 25
Reagent 2: BmondbmothylpheBylamaimeopyl -1 - (3-tri fl uor onet hyl benz

enesul,f opyl ) hexahydr o- razi po [
Rea&‘?rgga%ﬁ?ﬁ?{?goﬁ’re 1 ,“’?‘?Ikﬁsg%@yiﬁh@f‘fiﬁct ure: Y NBr O SO
MW-5DB g @aleulated ifotopio); ' le 25
was syntqéhesi zed Igslﬁlﬁ)éo%g)éﬁe%%&g@@%g\ég&)ﬁ)sgxﬁghpl e 2
using the follow ng reagents: Reagent 1:
i sopropyl am ne Reagent 2: Fnoc-4-bronophenyl al ani ne
Reagent 3: 3-trifluoronethyl benzenesul fonyl chloride
Exadihldfg = 587. 07 (cal cul ated, nonoi sotopic); measured

val ue (MrH) +: 588.3.
1-(2,5-Dimethylbenzenesulfonyl)-8-isopropyl-6-(4-methox ybenzyl)hexahydro-

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

Structure:
f)@/\
O
& [
NK/L

&)

The compound in Example 28 was synthesized by the process described in Example 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



Exanpl e 26

6-(4-FIuorobenzyl)-8-isoprop%l-I-(3-trif|uoronethylben

zenesul f onyl ) hexahydr o- 2540 -

pyrazino[ 1, 2-a] pyri m di ne-4,7-di one -44- Structure: Y

~NO/ F NN\ \i YoFF F 5 The conpound in
sinker@epl € 26 was synthesi zed by the process described in
Exanple 2 using the follow ng reagents: Reagent 1:
i sopropyl am ne Reagent 2: Fnoc-4-fl uorophenyl al ani ne
Reagent 3: 3-trifluoronethyl benzenesul fonyl chloride
10 MW = 52%~15 (cal cul ated, nonoi sotopic); neasured
val ue (MtH)H: 528.3. Exanple 27

Ne£0 nethyld¥nzyl )- 1- (3-trifl uor omet hyl ben

pyrazi no[
di one 15 Structure: Y NO NN ~

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;
O
& [
l\II\/]’\IK

o]

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

using the following reagents:
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25

F 20 The conmpound in Exanple 27 was synt hesi zed by
the process described in Exg le 2 wusing the
followi ng reagents: -45- Redgent 1: isopropylam ne
Reagent 2: Fnoc-4-net hyl phenyl al ani ne Reagent 3:
3-trifluoronethyl benzenesul fonyl chloride MV = 523.18
Reageﬁlleago@f@%ianm@oi sotopi ¢); neasured val ue (M+H) +:
524.3. 5 anpl e 28
Reageqt®: Enpicrieflhgiobbenyéaiening f onyl ) - 8- i sopr opy! - 6- (4- net ho

) ne dro- razi .

Rea?@-%g?)b%%lﬁﬁ &fwheggi?efgﬁ?‘gagﬂ%dgt ructure: YOYNO/ O
MWN=M8Y 19 (Vlculbted YRoRISROMOH nhdaskba FRe (VIS HBH8S 3.

synt hesi zed by the process described in Exanple 2

using the follow ng reagents: Reagent 1:

i sopropyl am ne Reagent 2: Fnoc- O nethyltyrosine 20

Reagent 3: 2, 5-di net hyl benzenesul fonyl chloride MN =
Exad®fle 31 (cal cul at ed, nonoi sotopic); neasured val ue

4) +. 500.3. Exanple 29
I(Q(G%EPH mﬁﬁ%‘f‘?wwﬁg&%Sspwpwkﬁﬁﬁnb%hﬁwmh@@hydrp 8-is
pyr ALY LS ARNMHORY [AZ|n0- 25

[1, 2-a] pyri mdi ne-4,7-di one
Structure:
@] N ©
£ L
X

O

The comﬁound 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-dimethylbenzenesuifonyl chloride

MW = 483.22 (calculated, monoisotopic); measured value (M+H)": 484.3.

Example 32
6-(4-Chlorobenzyl)—1-(4—chioro-2,5-dimethylbenzenesulfonyl)~8—isopropylhexahydro-
pyrazino[1,2-alpyrimidine-4,7-dione
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-46- Structure: YN OBr SANNiO 5 The conpound in
Exanpl e 29 was synt hesi zed by the process described in
Exanple 2 using the foll owi reagents: Reagent 1:
i sopropyl am ne Reagent 2: Fnoc-4-bronophenyl al ani ne
Reagent 3: 2, 5-di net hyl benzenesul fonyl chloride 10 MV
Stroetafe/- 11 (cal cul at ed, nonoi sot opic); neasured val ue
(MrH)': 548.3. Exanple 30 1-(2,
5- Di met hyl benzenesul f onyl ) - 6- (4-fl uorobenzyl)-8-isopro
pyl hexahydro- 15 pyrazi no[ 1, 2-a] pyri m di ne-4, 7-di one
Structure: O/ F SANN\ \ / YO 20 The conpound
in Exanpl e 30 was syntheS|zed by the process descri bed
. ot owi ng reagents: -47-
Reagent 2:
¥ne Reagent 3:

' AN
)
i metthyl benzenesul fonyl chl ori de
o}

The compound in Example 32 was synthesized by the process described in Example 1

Ci

using the following reagents:

Reagent 1: isopropylamine

Reagent 2: Fmoc-4-chlorophenylalanine

Reagent 3: 4-chloro-2,5-dimethylbenzenesulfonyl chloride

MW = 537.13 (calculated, monoisotopic); measured value (M+H)": 538.3.

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

- Structure:

- N ]
: O
xg/
~
T\/L

(o}

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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MN = 487.19 (cal cul ated, nonoi sotopic); neasured val ue
(MH)': 488.3. 5 Exanple 3%
1- (2, 5-Di net hyl benzenesul f0 9I’) - 8-i sopropyl - 6-(4-net hy
| benzyl ) hexahydr o- pyrazino[
1,2-a] pyrimdine-4,7-dione 10 Structure: Y N O S\ N-N
Rea¥ehild Fihs-£9 i npl e 31 was synt hesi zed by
the process g@g&?}?%}g El%ﬁ)rf;@Exarrpl e 2 using the
Redgont pw-mitrobeagersufonRehlpeide 1: i sopropyl anmi ne Reagent

MG R T BB PRI bt e 4 V- 24l 22

(cal cul ated, nonoi sotopic); neasured value (M-H)':
484.3. Exanple 32
6- (4- Chl or obenzyl ) -1-(4-chl oro-2, 5-di net hyl benzenesul f
ony] )+,8-1 sopropyl hexahydro- 25
Exapny}ﬁiaeg’l“no[ 1,2-a]pyrimdine-4,7-dione -48- Structure: Y
6-(NCBlorotsetblyl)- -(¥4-dichloro-5-methylbenzenesulfonyl)-8-isopropylhexahydro-

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

Structure:
o N 0 Cl
S"\
N N
Iv&o
Cl

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

Reagent 1: isopropylamine

Reagent 2: Finoc-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-Ch10robenzy1)—1-(2—chloro-4—triﬂuorom¢thy1benzencsulfonyl)—8-isopr0py1hexahyd1fo-

pyrazino[1,2-a]pyrimidine-4,7-dione
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5 The conpound in Exanple 32 was synthesized by the
process described in Exanple 1 wusing the foll ow ng
reagents: Reagent 1: isoprop¥l-ani ne Reagent 2:
Frnoc- 4- chl or ophenyl al ani ne Reagent 3:
4-chl oro- 2, 5-di net hyl benzenesul fonyl chloride 10 MV =
SH%%%?13 (calculated nonoi sot opi ¢); measured val ue
538.3. Exanple 33

6- (4- Chl or obenzyl ) - 8-i sopropyl -1 -(2- nltrobenzenesulfon

yl ) hexahydropyrazi no- 15 [1, 2-a] pyri m di ne-4, 7-di one
Structure: Y‘GJN’OCI OW OQ/0 SA\N-N 20 The

compound in Exdnple 33 was synthesized by the process
descrlbed in _EXagp

¥y the follow ng reagents:
.......... -49 Reagent 2:

Reagent 3:
benZene Ifonyl chl oride MW = 520. 12
te oi sotopi c); measured val ue (M+H) +:

5 Exanpl & 34
(4 Chl or obenzyl ) -1-(2, 4-di chl or o- 5- net hyl benzenesul f
oyl ) - 8-1 sopropyl hexahydr o-

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

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

using the following reagents:

Reagent 1: isopropylamine

~ Reagent 2: Fmoc-4-chlorophenylalanine

Reagent 3: 2- chloro-4—tnﬂuoromethylbenzenesulfonyl 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-
pyrazino[ 1,2-aJpyrimidine-4,7-dione

~ Structure:

N Cl
S\
N%N

o]
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10 Structure: Y NO/ C 1.1 SNN\ Yo Cq The
conmpound i n Exanple 34 was Eﬁnt hesi zed by the process
described in Exanple 1 15 usi'ng the follow ng
reagents: Reagent 1: isopropylam ne Reagent 2:

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

: Th@@(ﬂ'ﬂ&hﬁﬁllﬁ EQm%IE%@Wé@ﬁ)B&n%@ﬁé&‘@ Mro&lgé gésag eE_'xample 1

(cal cul ated, nonoisotopit neasur e
usn(tgwtllel)feliwaﬁg régent80 Exanpl e 35
Re ﬁ4 Chl oroga [)-1-(2-chloro-4-trifluoromnethyl benzen
a§§ propyl hexahydr o- pyrazi no[

ﬁr?]mﬂdd-mcﬂlo%lénﬂaﬁhﬁ{ée 25 -50- Structure: Y NOC
O~ /~ SAN F F 5 The conpound in

RB@@B?@)I%%@Y%éﬂllgme@w@m%yhbhée process described in
M\?E&aﬁlgﬁl. le.’; (Calculated, monoisotopic); measured value (M+H)": 535.3.

Example 37
1-(4-Bromo-2-trifluoromethoxybenzenesulfonyl)-6-(4-chlorobenzyl)-8-isopropyl-
hexahydropyrazino[1,2-a]pyrimidine-4,7-dione

Structure:
RF N o cl
M o
g LI
S“NTN
‘\/KO
Br

The compound in Example 37 was synthesized by the process described in Exampie 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—y1methyl)-1-(4-bromo-2-ethylbeﬁzenesulfonyl)—S—(Z-pyridin—
4-yl-ethyl)hexahydropyrazino[1,2-a]pyrimidine-4,7-dione |
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15

using the follow ng reagents: Reagent 1:
i sopropyl am ne Reagent 2: F§20-4-chlorophenylalanine
Reagent 3: 2-chloro-4-trifla6ronet hyl benzenesul f onyl
chloride 10 MW= 557.08 (cal cul ated, nonoi sotopic);
nmeasured value (MtH)': 578.3. Exanple 36
Stnfetitrd- Chl or obenzyl ) - 8-i sopropyl -1 -(2-nmet hyl -5-ni trobenz
enesul f onyl ) hexahydro- 15
pyrazi no[ 1, 2-a] pyri m di ne-4,7-dione Structure: Y ~N O
/G SANN\ NcO 0 20 -51 The conpound in Exanple
sized by the process described in Exanple
1 using\the/follow ng reagents: Reagent 1:
I sopropyl e Reagent 2: Fnoc-4-chl orophenyl al anine 5
Reagent 3: 2-net hyl -5-nitrobenzenesul fonyl chloride MV
= 534.13 (c ed, nonoi sotopic); neasured val ue
(MtH) +: 535. anple 37 10
1-(4-Brono-2 | uor onet hoxybenzenesul f onyl ) - 6- (4-ch
or obenzyl ) -8i so I;,
r az-No[ 1, 2Ya] pNTi I
F o N=

e-4, 7-di one

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-nitrobenzylyhexahydro-
pyrazino{1,2-alpyrimidine-4,7-dione

Structure;
O
P
\( N—g
Cl o

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

using the following reagents:
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O/ A FO0O /~11 NND 15 Br The conmpound in
Exanpl e 37 was synthesizedmgﬁ the process described in
Exanple 1 wusing the foll owng reagents: Reagent 1:
i sopropyl am ne 20 Reagent 2:
Frnoc- 4- chl or ophenyl al ani ne Reagent 3:
Rea@eﬂrpng? ERRRNBME trifluoromethoxysul fonyl chloride MV
= 637 (Cal cul ated, nonoi sot opic); rreasur ed val ue
Reagrmttly Fm@S‘Bnﬁmth@ylﬂxmnpl e 38 6-(1-Benzyl -
azo th br opp- 2- ethylbenzenesulfon
Rea)gﬂtr% (?e@W§ %‘foragvgze%qs (}L‘Pl})ﬂé? r opyr azi no[
MW =250 13 wamldteaemén&s@t i)' N O-N
s P i R D R
synt hesi zed by the process described in Exanple 2 5
using the follow ng reagents: Reagent 1:
2- (4-pyridyl)ethylam ne Reagent 2:
Ex:ﬁ'ﬂmdbi stidi ne(benzyl) Reagent 3:
br ono- 2- et hyl benzenesul f onyl chl ori de MV = 690. 16
6- ("(QBHOéQhea%E&S IfRnTeP Y ot-Gibhthalene a sutfony Hidxaky drdgtzino-

{1 ,2(-5% i.ljyémldu:l'ézél, 7-dione

| \( ) Cl
Gy L1

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 39

1- (5-Chl oro- 2- net hoxybenzeng;ul fonyl)-8-isopropyl-6-(4

-ni trobenzyl ) hexahydro- pyrdzZino [

1,2-a]pyrimdine-4,7-dione 15 Structure: 0 NO NC

O O NO O The compound in Exanple 39 was synthesi zed
Strnkyurthe process described in Exanple 2 using the

foll owi ng reagents: -53- Reagent 1. isopropylam ne

Reagent 2: Fnoc-4-nitrophenyl al ani ne Reagent 3:

2- met hoxy- 5- chl orobenétenesul fonyl chloride MN = 550.13

(cal cul at ed oi sot ORi ¢) ;cinmeasured val ue (M+H) +:

551.3. 5 Exa Chl or obenzyl ) - 8-i sopr opyl - |
exahydropyrazino- [ 1,2-a]

(fhapht hal ene- R
‘ 'dine-4,51d one tructure: & CB'ONN O -~O
PV | |

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

Reagent 1: 1sopropylamine

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-a]pyrimidine-4,7-dione

Structure:
. Cl
~ °
N O
A\
\Q\g N
. / g*—-N \\/go
\

The compound in Example 42 was synthesized by the process described in Example 2
using the following reagents:
Reagent 1: isopropylamine

Reagent 2: Fmoc-3,4-dichlorophenylalanine
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The conpound in Exanple 40 was synthesized by the
process described in Exanple 2 15 using the foll ow ng
reagents: Reagent 1: isopr"oﬁ/’r am ne Reagent 2:

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

2- napht hyl sul fonyl chloride MW= 525.15 (cal cul at ed,

Rea@g%?,glﬁ%ie%kyﬁ%ﬁ%smoﬁ/ﬁchI%ﬁ(iM H+ 526.3. 20

MW6= 669.42 Biabdulaed bemmydojorBe); arpsuepd valie (Maght bad.gne- 2- su

| f onyl ) hexahydropyrazino[ 1,2-a]- pyrimdine-4,7-dione

-54- Structure: G C N'N N 11 O O The conpound in

Exanpl e 41 was synt hesi zed by the process described in

Exanple 2 5 using the follow ng reagents: Reagent 1:
Exaimpdp#dpyl ani ne Reagent 2:

-3, 4-di chl h | al i t .3: )
s BTRE R SIS S0-bi <L e
[L2g¥QMﬁﬂM%E?§)ﬁmﬂeasured value (MrH)': 560.3. 10
anpl e ,

Structure:

\R : Cl

Br

The compound in Example 43 was synthesized by the proéess described in Example 2
using the following reagents:

Reagent 1: allylamine

Reagent 2: Fmoc-4-chlorophenylalanine

Reagent 3: 2-ethyl-4-bromobenzenesulfonyl chioride

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

Example 44
8-Allyl-1-(4-bromo-2-ethylbenzenesulfonyl)-6-(4-nitrobenzyl)hexahydropyrazino-
[1,2-a]pyrimidine-4,7-dione
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6- (3, 4-Di chl or obenzyl ) - 1- (3 4- di met hoxybenzenesul f onyl

) - 8-i sopropyl hexahydr o- él no [ 1,

2-a] pyrimdine-4, 7-di one Structure: C C NO'N

1 N\ O~O 20 The conpound in Exanple 42 was

synt hesi zed by the process described in Exanple 2
Strubfir&lg the following reagents: Reagent 1:

i sopropyl am ne Reagent 2:

Frnoc- 3, 4- di chl or ophenyl al ani ne -55- Reagent 3:

3, 4- di met hoxybenzenesul fonyl, chloride MV = 569. 12

(cal cul at ed\ nonoi sot opi c) ; ?('reasured val ue (MtH) +:
570.3. 5 anpl e 43 N—

8-Allyl-1I-(4-Dbkotno-2-

enz%nesul fonyl)-6-(4-chlor
1, 2-a] pyrimdine-4
Br \~ N N

obenzyl ) hexahy qq.op¥
7-djone Strucpfure:
Br O

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:

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

Reagent 1: allylamine



10

15

20

O The conmpound in Exanple 43 was synthesized by the
process described in Exanple 2 wusing the foll ow ng

reagents: 15 Reagent 1: al t9y¥am ne Reagent 2:

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

2- et hyl - 4- br onobenzenesul fonyl chl oride MV = 579. 06

_ l,cul at ed Qi sot opi.c): neasured val ue (M+H) +:
Realsg 25 R R B 1
Reagérit 3b5 efitord-2ehbbRenneaasulién thibrifs (4- ni trob
enz;]ll ).hexahydropyrazi no- [ 1,2-a]pyrinm di ne-4,7-dione
MW 5671.96 (¢pdeulated, pnaigtopic); migapere©vlup(MOED 148 3.
compound i n Exanple 44 was synthesi zed by the process
described in Exanple 2 5 using the follow ng

Exangdgdat s: Reagent 1. allylam ne Reagent 2:
Fnoc- 4- ni t rophenyl al ani ne Reagent

3: ‘
8-AByl}faphihalsrioBifons e (-riseprizshhorabydcopwazingfh2 glpyrimidine

4.7-4%gkcul at ed, nonoi sotopic); neasured value (MH)":
©591.3. 10

Structure:

The compound in Example 46 was synthesized by the process described in Example 2
using the following reagents:

Reagent I: allylamine

Reagent 2: Fmoc-4-nitrophenylalanine

Reagent 3: 2-naphthylsulfonyl chloride

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

Example 47 .
1-(5-Chloro-2-methoxybenzenesulfonyl)-8-isopropyl-6-pyridin-4-ylmethylhexahydro-
pyrazino[1,2-a]pyrimidine-4,7-dione
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Exanpl e 45
8-Allyl-1-(5-chloro- 2- netho benzenesul fonyl )-6-(3, 4-d
i chl orobenzyl ) hexahydro- pyra&zi no[
1,2-a]pyrinidine-4,7-dione 15 Structure: G C NOC O
O/ NSIN OO O The compound in Exanple 45 was
Sirgdtixehesi zed by the process described in Exanple 2 20
using the follow ng reagents: Reagent 1. allylamne
-57- Reagent 2: Fnoc- 3, 4-di chl or ophenyl al ani ne Reagent
3: 5-chl oro-2-nmet hoxybenzenesul fonyl chloride MN =
571.05 ( ul at ed, n0n0|sotop|c) nmeasur ed val ue

I N

The compound in Example 47 was synthesized by the process descnbed 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-Br0mo-2-methoxybenzenesulfonyl)~6-(4—ch10robenzy1)—8-isopropylhexahydro-
pyrazino{1,2-a]pyrimidine-4,7-dione

Structure:
\( cl

Br N 0
O
e
See N

I\ =
5 (]
7/

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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N C6""tN~-N O O The conpound in Exanple 46 was
synt hesi zed by the process scribed in Exanple 2
using the follow ng reagents?” 15 Reagent 1: allylam ne
Reagent 2: Fnoc-4-nitrophenyl al anine Reagent 3:
2- napht hyl sul fonyl chloride MWV = 534.16 (cal cul ated,
Redéfgﬂt@:?%rﬁ?ﬁo@-&ndﬁﬁﬁ%&%n&%ﬁfdﬁyﬂ%ﬂd@ 535.3. 20
anmpl e
MW =333 (srluztede meosipteniirmesashifedriphie-(BI-HEOpF&asy/| - 6- py
ridi n-4-yl met hyl hexahydro- pyrazino[
1,2-a]lpyrimdine-4,7-dione -58- Structure: C O N 1
ExdémpleM9O \' ~ O O 5 The conpound in Exanple 47 was
synt hesi zed by the process described in Exanple 1
6’(41ém9§°l?qﬁéylf)1§l‘lls@ﬂﬁoﬁﬁ' t-ehgethoxy-Rartethentenesulfonyl)hexahydro-
' 0 ] Reagent 2: Fnoc-4-pyridyl al ani ne
pw@%‘gg%%g%ﬁ%ﬁnﬁ E@i@g “ chl or obenzenesul fonyl chloride
10 MW = 506. 14 (cal cul ated, nonoi sotopic); neasured

I M-H) ' : 507.3. Exanple 48
Stru\{:?urlél:e (MeH) P

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

Reagent 1: isopropylamine

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-trifluoromethoxyb enzenesulfonyl)hexahydro-
pyrazino[1,2-alpyrimidine-4,7-dione




1-(5-BronD-Z-nEthoxybenzenesulfonyl)-6-(4-ch|orobenzyl
) 8- 1 sopropyl hexahydr o- %élno[
,2-alpyrimdine-4,7- dlone Structure: CI Br N O SN
N O O ~O 20 The conpound in Exanple 48 was
synt hesi zed by the process described in Exanple 2
Strwesirag the foll owi ng reagents: Reagent 1:
i sopropyl am ne Reagent 2: Fnoc-4-chl or ophenyl al ani ne
-59- Reagent 3: 5-bronp-2-nmet hoxybenzenesul f onyl
chl oride MW= 583. 05 (cal.cul ated, nonoi sotopic);
neasured*va{ﬁe (M+H),+: b84.3. Exanple 49 5
6 (4 Chl or obenzyd ) #8- i opr opyl -
) enesul f onyl ) hexahydr o-
Pir’di ne-4, 7-di one Structure: C
10 he conpound in Exanple 49 was
, the process described in Exanple 2
usi ngot he\_f ol ng reagents: Reagent 1:
‘xeﬁbropylan1ne Reagent 2: Fnoc-4-chl or ophenyl al ani ne

F

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

using the following reagents:

Reagent 1: isopropylamine

‘Reagent 2: Fmoc-4-chlorophenylalanine

Reagent 3: 2-triflnoromethoxybenzenesulfonyl chloride

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

Example 51
6-(4-Chlorobenzyl)-8-isopropyl-1-(2-methanesul fonylbenzenesulfonylYhexahydro-
pyrazino[ 1,2-a]pyrimidine-4,7-dione
15
Structure:

\( cl
o

20 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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15 Reagent 3: 2-nethoxy-5-nethyl benzenesul f onyl
chloride MN = 519. 16 (calcul?ted nonoi sot opi c) ;
neasured val ue (MtH) +: 520. Exanmpl e 50 20
6- (4- Chl or obenzyl ) - 8- |sopropyl-l-(2 trifluoronmethoxybe
nzenesul f onyl ) hexahydro- pyrazi no[
Reageﬂ-mwchmbf@hémﬂal%ﬁee -60- Structure: CI NO/ \

F~O O~ FF 5 The compound in
ReaEﬁ%trigI@S@Y%ﬁowmrﬁé@ﬁsﬂgdnﬁ)ﬁhlqwepr ocess descri bed in

R PN e s S R L A T e

Reagent 3: 2-trifl uoronet hoxybenzenesul fonyl chloride
10 MV = 559.12 (cal cul ated, nonoi sotopic); neasured
Examplgs2( MiH) +: 560.3. Exanpl e 51

L R Ba PR maeaitg b i
lsmﬁnaﬂbmubnﬁnﬁ-a]pyrlnldlne 4, 7-di one

Structure:
\( Cl
oS
Qi& S0
a (g Nk%o

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

using the following reagents:

‘Reagent 1: 1sopropylamine

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-trifluoromethylbenzenesulfonylyhexahydro-
pyrazmof 1,2-a]pyrimidine-4,7-dione
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15 Structure: C NgN 9,0 ,SIN C11 S-I 0O 20 The
conmpound i n Exanple 51 was ﬁ ntheS|zed by the process
described in Exanple 2 usi é the foll owi ng reagents:
Reagent 1: isopropylam ne -61- Reagent 2:

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

Stnzniret hyl sul f onyl benzenesul fonyl chloride MV = 553.11
(cal cul ated, nonoi sotopic); neasured val ue (M-H) +:
554.3. 5 Exanple 52
3-[6-(4-Chl orobenzyl ) - 8- |s ropyl-4,7-dioxohexahydropy

razino[ 1, 2- r| m di ne- uI fonyl ] benzonitrile
Structure: 1OCI N NN // OO

F

F 4 o
F

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-triﬂuoromethﬂbenzenesulfonyl chloride

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

Example 54
6-(4-Chlorobenzyl)-8-isopropyl-1-(2,4,6-trichlorobenzenesulfonyl yhexahydropyrazino-
[1,2-a]pyrimidine-4,7-dione

Structure:

RYad

Ci

The compound in Example 54 was synthesized by the process described in Example 2
using the following reagents:
Reagent 1: 1sopropylamine

Reagent 2: Fmoc-4-chlorophenylalanine

‘Reagent 3: 2,4,6-trichlorobenzenesulfonyl chloride
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N The conmpound in Exanple 52 was synthesized by the
process described in Exanpl using the foll ow ng
reagents: 15 Reagent 1: isd%ﬁdpylanine Reagent 2:
Frnoc- 4- chl or ophenyl al ani ne Reagent 3:
3-cyanobenzenesul fonyl chloride MAN = 500. 13
MW €379 SidulafRINRloR rGfhicV
501. 3. q%o Exanpl g g%&%b%% Ch gﬁ%ﬁéﬁ%%ﬁ§H§)lsopropyl-
-(3-trifluoromet hyl benzenesul f onyl ) hexahydr o-
razino[ 1,2-a]pyrimdine-4,7-dione -62- Structure:
Exz%}(plaﬁso F-NO F 5 The conpound in Exanple 53 was
6-(BLRIRESENZ$Y- 1042, 3- i ino-
T eI o S8 hydropyrasino
[IZQbEﬂ@ﬁWEﬁH%émHEagent 2: Fnoc- 4- chlorophenylalanlne
Reagent 3: 3-trifluoronethyl benzenesul fonyl chloride
10 MW = 543.12 (cal cul ated, nonoi sotopic); measured
Stroshbrse (MHH) +: 544. 3. Exanple 54
6- (4- Chl or obenzyl )-8-isopropyl-1-(2,4,6-trichl orobenze
.nesulfonyl)hexahydropyrazino-

&? ng

The compound in Example 55 was synthesized by the process described in Example 2
using the following reagents:

Reagent !: 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- 1sopropylhexahydropyrazmo-
[1,2-a]pyrimidine-4,7-dione



[ 1,2-a]pyrimdine-4,7-dione 15 Structure: C N C
Cl\ ~tO" "SANNO-O 20 The conpound in
Exanpl e 54 was synthesi zed by the process described in
Exanple 2 wusing the follow ng reagents: Reagent 1:
I sopropyl am ne Reagent 2: Fnoc-4-chl orophenyl al ani ne
Strdeagent 3: 2,4, 6-trichl orobenzenesul fonyl chloride
-63- MW= 577.02 (cal cul ated, nopnoi sotopic); neasured
val ue (MrH)+: 578.3. Exanple 55

6-(4-ChI£L%29nzyl)-l-(2,5-dinethoxybenzenesulfonyl)-8-

i sopr opy ahydr opyr az®ho- 5
c L1, 2-a] pyri\m di ge- A di one Structure: C ON O 10
The conpoust~
cesg dgscriyped

@ 55 was synt hesized by the
anple 2

5  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

10 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-alpyrimidine-2-carboxylate

15
Structure:
\( ‘ Cl
Cl N-°
i
S— N
i N
0 o}
0
/0
o)

/

20 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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using the follow ng reagents: Reagent 1:

i sopropyl am ne Reagent 2: Eggc-4-chlorophenylalanine
15 Reagent 3: 2, 5-di net hoxyb€nzenesul fonyl chloride MV
= 535.15 (cal cul ated, nonoi sotopic); neasured val ue
(MrH) +: 536.3. Exanple 56 20

Redbehdt-GRdppophangyl ) - 1- (2, 5- di chl or obenzenesul fonyl) - 8-
sopr opyl hexahydr opyr azi no- [
Reagent 4] oged-fichlonephenylabiingwe - 64- Structure: € OC N

- N. N \ _5.The co u i n_Exanpl e 56 S
ARG it oiplsy FmEsP 0 Lt Hrma prolscon b Eahng o Fmoc-beta-
alanist fiGnt the parlebOivi MG YRk %plﬁ%ﬁ%ﬁrﬁtl:rﬂémASpGOH)—0_—ally1 coupling
I sopropyl am ne Reagent '2: Fnoc- 4-chl or ophenyl al ani né .
undeg Hlgeiieongitignsy iAdker sligheationrnd shd Frooy protdstion, the syrOhdsis/ was

con?iﬁﬁéif @Oa%géllﬁl%gc%%@ g—% rggegg If(%ﬁ){%ﬁ{p@ 1 wit q‘%"g%lelp?; Y al ue

Refeitl3:chitlonbBritoxyberZenedllfon e idiRlchoxybenzenesul f ony
| ) - 8- sopropyl -4, 7-di oxo- octahydroFyrazinQ[

MW =024 H/&PW%F%U@H@@?@BWJ measuieg value (M+H)': 624.4.

Example 58
1-(5-Chloro-2-methoxybenzenesulfonyl)-8-isopropyl-6-(4-methoxybenzyl)hexahydro-
pyrazino[ 1,2-a]pyrimidine-4,7-dione '

Structure: .

ct N

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

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-a}pyrimidine-4,7-dione



Structure: G d NO/ \/ SIN'N OOO 20 The
conpound in Exanple 57 was_ gynt hesized by the process
described in Exanple 1 using the reagents listed
bel ow and with the follow ng nodifications: -65-
Reagent 1: isopropyl am ne Reagent 2:

Strukfi@€- 4- chl or ophenyl al ani ne After this step and after
elimnation of the Fnoc protection, the coupling of
Fnoc- beta- al anine fromthe process in Exanple 1 was
repl aced by a Fnoc- Asp(CkD O allyl coupling 5 under
the sa ditions r elimnation of the Fnoc

¢y Protection, is was continued in accordance

= anple 1 with reagent 3.

2 met hoxybenzenesul fonyl chloride

ul at ed, nonoi sot opic); neasured val ue

10 Exanpl e 58

t hoxybenzenesul f onyl ) - 8-i sopropyl - 6- (4

ﬁ&ra2|n [1,2-a] pyri mdine-4,7- dione Structure: 15 O
N O

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

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-methylbenzenesulfonyl)hexahydro-
pyrazino[ 1,2-a]pyrimidine-4,7-dione
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O The conpound i n Exanpl e 58 was synt hesi zed by the
process described in Exanpl 71 using the foll ow ng
reagents: 20 Reagent 1: isogrépyl am ne Reagent 2:
Frnoc- O net hyl t yrosi ne Reagent 3:

2- met hoxy- 5-chl or obenzenesul fonyl chloride MV = 535.15

~ Strnifc@bcul at ed, nonoi sotopic); neasured value (MH)":

536.3. 25 Exanple 59
2- (4- Ami nobutyl ) -6-(4-chl orobenzyl)-1-(5-chloro-2-neth
oxybenzenesul fonyl)- 8-igopropyl hexahydropyrazi no [
1, 2-a] pyrimqi di ne-4, ~Z-gdione -66- Structure: / C C N
IO SN O 5 corrpound i n Exanpl e 59 was
[ progess described in Exanple 1 5
i\ng ¢he\reagent g [TSted below and wth the foll ow ng
i fi/tat j)ong” Reagent 1: isopropyl ani ne Reagent 2:
-¢hhl or dphenyl al ani ne After this step and after
el\i mat i\Qn the Fnoc protection, the coupling of
F}f’Bc-bet a- alanine fromthe process in Exanple 1 was
repl aced by a Fnoc-bet a- honol ysi ne(Boc) 10 coupling
The'tdfouhd fr BRAIRpIE B0 45! sORGesifld & th%'p'r&e%és&gbéaf in'Hi&mple 2
Fnoc protection, the synthesis ‘was continued In
usingdho fallomorg vdagentsthe process for Exanple 1 with reagent

Rea%ént 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-alpyrimidine-4,7-dione

Structure:

Ci

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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Reagent 3: 5-chl oro-2- net hoxybenzenesul fonyl chloride
MWV = 610. 18 (cal cul at ed, rmg%l sotopic); measured val ue
(MtH) +: 611.4. 15 Exarrpl e
6- (4- Chl or obenzyl ) - 8- et hyl -1

- (2- met hoxy- 5- met hyl benzenesul f onyl ) hexahydr o-

MWy 4. T{chlctatddp YionBiseioper) %Zaéﬁkélﬂ@alu@(?\ﬂl@}*f 14!@2 yre: Cl

NO/ O N OO The conpound in Exanp

synt hesi zed by the process descrlbed |n Exanple 2 5

using the follow ng reagents: Reagent 1: ethylam ne

Reagent 2: Fnoc-4-chl orophenyl al ani ne Reagent 3:
Exé.’mphitimxy 5- net hyl benzenesul f onyl chl oride MWV = 505. 14

ated nmonoi sot opi c); neasured val ue (MtH) +
6-( g‘gl%{’o enf@])é(g Iptgl b4{2-met oxy- ~methylbenzenesu1fouyl)hexahydro-

pyr g?géj@bkﬁ@ﬁﬁﬁﬁﬁ%h) &mﬁg net hoxy- 5- net hyl benzenesul f ony

exa ro- pyrazino
1,2-a]pyrimdine-4,7-dione 15 Structure: C ONfp O

Stru(gture:

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-methylbenzenesulfonyl chloride

MW = 533.18 (calculated, monoisotopic); measured value (M+H)": 534.3.

Example 63
6-(4-Chlorobenzyl)-8-isobutyl-1-(2-methoxy-5-methylbenzenesulfonyl)hexahydro-
pyrazino[1,2-a]pyrimidine-4,7-dione '



The conpound in Exanple 61 was synthesized by the

process described in Exanpl.gq2 20 using the follow ng

reagents: Reagent 1: nethyl am ne Reagent 2:

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

2- met hoxy- 5- net hyl benzenesul fonyl chloride -68- MN=
Strik@drel3 (cal cul at ed, nonoi sotopi c); measured val ue

(M+H) +: 492.3. Exanple 62 5

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] pyimadine-4,7-digpe Structure: € \ N-f O PO

10 The congound in Exapple 62 was synthesized by the

process de i D ( ixanple 2 using the follow ng

yl al"ani ne Reagent 3:
et hyl benzenesul fonyl chl oride MWV = 533. 18

Yy
| cjpladed, \nonoi sotopic); neasured val ue (M+H) +:
534. 0 a 063 20
§7?4-Chloro enzyl ) -8-isobutyl -1-(2-nmet hoxy-5-net hyl ben
zenesul f onyl ) hexahydr o- pyrazi no[
1,2-a]pyrimdine-4,7-dione -69- Structure:
5  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-chiorophenylalanine

Reagent 3: 2-methoxy-5-methylbenzenesulfonyl chloride
10 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-alpyrimidine-4,7-dione

15 |

Structure:

20  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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Od NO SNN OO OS5 The conpound in Exanple 63
was synt hesi zed by the procegs described in Exanple 2
using the foll ow ng reagents: Reagent 1: 2-butylam ne
Reagent 2: Fnoc-4-chl or ophenyl al ani ne Reagent 3:

2- met hoxy- 5- net hyl benzenesul fonyl chloride 10 MV =

Refg&ﬁt Z.ain(lccbaik@yhaﬂgﬁmﬂgonm sotopi c); mneasured val ue
ﬁgg 534. Exanpl e 64
Rea_t_’»e{l : Snetiprs:- %%%h?ﬁ@ﬁ%&f@@!ﬂcﬁwe) 8-i sopr opyl - 6- py

M PS8 BRI SEHARMRR): messpred e ML o
ON / NO /SAN O O O 20 The conmpound in Exanple 64

was synt hesi zed by the process described in Exanple 1
using the follow ng reagents: Reagent 1:

ExdmpRigaPyl am ne -70-
6-(4-Chlorobenzyl)-8-cyclopropyl-1-(2-methoxy-5-methylbenzenesulfonyl yhexahydro-
pyrazino[ 1,2-a]Jpyrimidine-4,7-dione

Structure;

q cl
o

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



Reagent 2: Fnoc-3-pyridyl al ani ne Reagent 3:

5-chl or o- 2- met hoxybenzenesulfonyl chloride MV = 506. 14

(cal cul ated, nonoi sotopic); neasured val ue (M-H) +:

507.3. 5 Exanple 65

6- (4- Chl or obenzyl ) - 8-cycl opropyl - I - (2- net hoxy- 5- et hyl
Strb@azenesul f onyl ) hexahydr o- pyrazino |

1,2-a]pyrimdine-4,7-dione 10 Structure: CI N S NN

OO O The conpound in Exanple 65 was synt hesi zed by

the proce described in Exanple 2 15 using the

follow n gents: Reagent 1: cycl opropyl am ne

Reagent noc- 4- chl or gghenyl al ani ne Reagent 3:

2- met hoxy- 5; et pyl begnzgnesul fonyl chloride MV= 517. 14
cal cul at egN-mgmnoi § i c); neasured val ue (MtH) +:
538. 3. . 2¢ Exappl e '

-Cﬁl orpbenzy
ze - NP f oyl ) hexahydro- pyrazi no|
-aépy i m -4,7-dione 25 -71- Structure: C
O

5  The compound it 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
10 MW = 545.18 {calculated, mono{sotopic); measured value (M+H)": 546.3.

Example 67
6-(4-Chlorobenzyl)-1-(2-methoxy-5-methylbenzenesulfonyl)-8-propylhexahydro-
pyrazinof 1,2-alpyrimidine-4,7-dione

15

Structure:

Cl

20  The compound in Example 67 was synthesized by the process described in Example 2

using the following reagents:
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N/O /SANN OOOS5 The conpound in Exanple 66 was
synt hesi zed by the process scribed in Exanple 2
using the foll ow ng reagent's® Reagent 1:

cycl opentyl am ne Reagent 2: Fnoc-4-chl orophenyl al ani ne
Reagent 3: 2-nmet hoxy-5-nethyl benzenesul fonyl chloride

Reakent\M ;pr@églagﬂgﬂé cal cul at ed, nonoi sotopic); neasured
value (MtH)': 546.3. Exanple 67

Reageyitdl: Emasrbbiloraphpnillalefineet hoxy- 5
- nethyl b | |)-8- |_.hexahydr o-
Re%yg&tasg ?HBFQ’,%%D" ?uﬁlﬁ‘gﬁﬂg%&ﬁ"ﬁfog%‘f}éwelé rS? ructure: Cl
MWN=C 1811NcalddiafddCnofdidGope$ HORRRH @951%%5@”@@367 was
i'n EXanp

synt hesi zed by the process descri be e 2
using the follow ng reagents: -72- Reagent 1:

n- propyl am ne Reagent 2: Fnoc-4-chl orophenyl al ani ne
Reagent 3: 2-nethoxy-5-nethyl benzenesul fonyl chloride

Example 68
8-Allyl-6-(4-chlorobenzyl)-1-(2-methoxy-5-methylbenzenesulfonyl)hexahydro-
pyrazino{1,2-a]pyrimidine-4,7-dione

Structure:

Cl

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

1-(5-Bromo-2-methoxybenzenesulfonyl)-6-(4-chlorobenzyl)-8-ethylhexahydro-
pyrazino[1,2-a]pyrimidine-4,7-dione
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MAN = 519. 16 (cal cul ated, nonoi sotopic); neasured val ue
(MtH) +: 520. 3. 5Exarrp|e6
8- Al |yl -6-(4-chl orobenzyl)- 1: (2 nmet hoxy- 5- met hyl benzen
esul fonyl ) hexahydro- 10 pyrazi no[
1,2-a]pyrimdine-4,7-dione Structure: CI ONN NOO
Stradirgd The conpound in Exanpl e 68 was synt hesi zed by
the process described in Exanple 2 wusing the
foll owi ng reagents: Reagent 1. allylanm ne Reagent 2:
Frnoc- 4- chl or pphenyl al ani ne Reagent 3:
2- met hoxy- esul fonyl chloride 20 MV =
g 01l7. 14 (calN D oisotopic)' nmeasur ed val ue
51

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 chloride

MW = 569.04 (calculated, monoisotopic); measured value (M+H)": 570.3.

Example 70
6-(4-Chlorobenzyl)-1-(5-chloro-2-methoxybenzenesulfonyl)-8-ethythexahydro-
pyrazino[1,2-a]pyrimidine-4,7-dione

Structure:

( Cl
cl O

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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SN O O NO The conpound i n Exanpl e 69 was synt hesi zed

by the process described in anple 2 5 using the

foll owi ng reagents: Reagent T:” et hyl am ne Reagent 2:

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

2- met hoxy- 5- br onobenzenesul fonyl chloride MV = 569. 04
Mweaisz:sm@ ﬂmlzﬂaﬁ%c%ts%ﬁi ; iy +!

Hoo: gO e pt); mEBASAH Sfluy Ava){ ¥hdh

6- (4 Chlorobenzyl) 1 (5 chl or o- 2- met hoxybenzenesul f ony

L) -8-et hyl hexahydro- pyrazino |
Exi‘?’?-?eaﬁpyri m di ne-4, 7-dione 15 Structure: / C C NO
1-(4-BréiNole -OhQIbEReene QNRAYT) {4 8- ed
(by t he proggss descrlggd fnIEBﬂmﬁhﬁd)Ql%%ﬁﬁ§¥ﬁ%mﬁﬁt&
PYREnPOvd-AlpyFEtdiaatis’-dReagent 1: et hyl ani ne Reagent 2:
Frnoc- 4- chl or ophenyl al ani ne Reagent 3:
2- met hoxy- 5- chl or obenzenesul fonyl chloride -74- MWV =
Stro@beeD9 (cal cul at ed, nonoi sotopic); neasured val ue

(MrH) "' : 526.3. Exanple 71
1- (4- Brono- 2- et hyl benzenesul f onyl ) - 6- (4- chl or obenzyl) -

. 8-1 sopr opyl rf?ydr o- ci
-,0

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-ethylhexahydropyrazino-
[1,2-alpyrimidine-4,7-dione |
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5 pyrazino[1l, 2-a] pyrimdine-4,7-dione Structure: Cl
Br NN O 10 The conpound i anple 71 was
synt hesi zed by the process described in Exanple 2
using the follow ng reagents: Reagent 1:
I sopropyl am ne Reagent 2: Fnoc-4-chl orophenyl al ani ne
StrddtulReagent 3: 5- br ono- 2- et hyl benzenesul fonyl chl ori de
MAN = 581. 08 (cal cul ated, nonoi sotopic); neasured val ue
(MrH) +: 582.3. Exanple 72 20
6-(4-Ch|orobenzyl)-l-(Z,a-dinethylbenzenesulfonyl)-S-e
t hyl hexah opyr azi pa: 1, 2-a] pyri mdine-4, 7-di one
- 75- Struct&re:GCI S fo N O The conpound in
‘ ed by the process described in

sing/tmé follow ng reagents: Reagent 1:
gent 2: Fnoc-4-chl or ophenyl al ani ne

The compound in Example 72 was synthesized by the process described in Example 2
using the following reagents:

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-chlorob enzyl)-8-1sopropyl-4,7-dioxohexahydropyrazino[ 1,2-a]-

pynmudine- 1-sulfonyl]benzenesulfonamide

Structure;
Cl
01‘ % \( 0
S N
Cl

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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Reagent 3: 2, 5-di net hyl benzenesul fonyl chloride MN =

489. 15 (cal cul ated, nonoi sq%,gpi c); neasured val ue

(M+H) " : 490.3. 10 Exanple )

2- Chl oro-5-[ 6- (4-chl orobenzyl)-8-i sopropyl -4, 7- di oxohe

xahydr opyrazi no[ 1, 2-a] -
Ex#fiplemiadi ne- 1 suI fonyl ] benzenesul f onam de 15

Structure: a"\'/ NO/ \ ad ~ON ~SN OO The
6- (‘bgﬂiﬁ@a‘?ﬁ@zylﬁrléﬁahéucblomwvasthgymnzmmd@dyw -isbgropylbeathydro-

i lg, 1. using the follow ng reagents:

26 %ﬁﬂgé?g@ﬁ?’h‘%‘@%%gr@pﬁ am ne Reagent 2:

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

4- chl or o- 2- sul f onyl am dobenzenesul fonyl chloride MWV =
SUupsEen7 (cal cul at ed, nonoi sot opi c); measured val ue

(M+H) +: 589.3. -76- Exanple 74

6- (4- Chl or obenzyl ) -1-(2, 4-di-chl oro- 6- et hyl benzenesul f
onyl ) - 8-i sopr opyl hexahydr o pyrazi no [
1,2-a]pyrim&d'rgé-4b7-d' 5 Structure: C C \ fONN
O ~0O

N
Cl O
P S
S---N
If

Cl

o

The compound in Example 74 was synthesized by the process described in Example 1
using the following reagents:

Reagent 1: isopropylamine

Reagent 2: Fmoc-4-chlorophenylalanine

Reagent 3: 2-methyl-4,6-dichlorobenzenesulfonyl chloride

MW = 557.08 (calculated, monoisotopic); measured value (M+11)*: 558.3.

Example 75
6—(4—Ch10robenzy1)-8-isopropyl-1-(2-methoxy—4-methylbenzenesulfonyl)hexahydm-
pyrazino[1,2-alpyrimidine-4,7-dione

Structure:

Cl
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G The conpound in Exanple 74 was synthesized by the
process described in Exanpl i using the follow ng
reagents: 10 Reagent 1: isopropyl ami ne Reagent 2:
Frnoc- 4- chl or ophenyl al ani ne Reagent 3: _

2-nmet hyl - 4, 6-di chl or obenzenesul fonyl chloride MN =

| Th5 Bamﬁ&.lr(chﬁlmh@ﬂ@% w@ﬂﬁtﬁ&i&ﬁ'b‘})the PRaS ekl YPExample 1

H) +: 558.3. 15 Exanple 7
“S‘Gg(}l?@HPYiF’@Héi*&?\?FS) 8- |sopropyl -1 - (2- met hoxy- 4- net hyl be

S ahydro- pyrazino [
Reggﬁg@g i ISW%IQH@4 7-dione 20 Structure: C NO/ \ N
Reage(ﬁtw Frﬁbcﬂ chidrepteaytatunigk | N Exanpl e 75 was

nt d by the rocess described in Exanple 1
Sf 6Vr4oweﬁg hengenenuléonyiehlgade 1:

5
M"’F‘@igfegé?@ Rl T TP RPERTY ST 1 e

MAN = 519. 16 (cal cul ated, nonoi sotopic); neasured val ue
(MH—I)+ 520.3. Exanmple 76

| or obenzyl ) - 8-i sopropyl -1 - (4- net hoxybenzenesul f

Exa &fe) exahydropyrazi no[ 1, 2-a]- 10 pyri m di ne-4, 7-di one

6- (4 Chlorobenzyl})-8-isopropyl-1-(4- -methoxybenzenesulfonyl)hexahydropyrazino[1,2-a]-
pyrimidine-4,7-dione

Structure:

RV

a) 3—(4-Chlorophenyl)—N-(2,2—diethoxyethyl)~N—isopropyl~2-{3—(4—methoxybenzene-
sulfonylamino)propionylaminojpropionamide
52 mg of EDC, 45 mg of HOBt and 100 pl 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 is 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 (calculated); measured value (M-C,HsO+H)": 552.1




Structure: d No/ to SNN O ~O 15 a)

3-(4-Chl orophenyl ) -N- (2, 2- d| et hoxyet hyl ) - N-i sopr opyl -

-[ 3- (4- net hoxybenzene- 78 -

sul f onyl am no) pr opi onyl am no] propi onam de 52 ng of

EDC, 45 ng of HOBt and 100 Al of N-ethyl norpholine are

added to a solution of 124 ny of

3- (4- net hoxybenzenesul f onyl am no) propi onic acid in |

rH) 6*(4W0T0%mﬂ)bﬂimpr®@l 0f(4-Thowybehzenesulfonyl)hexahydro-

2- anm no- 3- 4 hIor enI N-(22d|ethoxyetﬁyl) N-iso

proBk/rmﬁ‘PSH mPﬁl Weof DVF i s added dropwi se

th t g4 9. i

reiﬁlﬁf‘%"fé‘é‘?’u‘ﬁl?%é S Fobn Bl ShbhstiorBuap 2 -
5 a(ﬁdmth@rybememaml@aymm)ﬁ%pmmmq Iﬁqﬂbnm‘hblle GaB mma‘tf@mw

queous sodi ur?éﬁ{1 ride solution,

P EP%F‘E‘ dhfoR (ERESRRE (o B HOXTPLTIGN fsoptABgted under
bydheen pRREUB! drdithe ReRKue R@&gsﬁﬁed fﬁﬁﬂ(ﬁf(ﬂa&é} Hld6spher-100-10-

residue i s separated by HPLC (Kn
EekSo sitea(0- 1(3@I1‘1@m@®etw\/a@1é)/ac(emrﬂﬁrﬂ¢ €. f%lmﬂoamed:atm acid) = 80/20

S SRR &b o e SR ORES s B0 e
10 g.%gielﬁ,I? lsz;dﬂed) measur ed val ue (M CZHGO+H) " :

6- (4- Chl or obenzyl ) - 8-i sopropyl -I - (4- net hoxybenzenesul f
onyl ) hexahydro pyrazino[ 1,2-a]pyrimdine-4,7-dione A

éﬂk’%t -on of 167 ng of
chl or ophenyl ) - N- (2, 2- di et hoxyet hyl ) - N-i sopr opyl -

1- (4-[(231{0r5benzenesulfonyl) 6- (4-chlorobenzy1; 8-1sopropy1hexahydropyrazmo-
mat h xybenzenesul f onyl am no) pr opi onyl am no] pr opi ona

[147 1? 1§e‘ $Pformic acid is stirred at room
15 temperature for 12 h. The reaction solution is
: concentrated under reduced pressure, and the residue
Strigursepar at ed by HPLC (Knauer Eurospher-100-10- C18,
~ water (0.1 %trifluoroacetic acid)/acetonitrile (0.1%
trifluoroacetic acid) = 80/20

e
-op

20
a) 3-(4-Chloropheny!)-N-(2,2-diethoxyethyl)-N-isopropyl-2-[3-(4-chlorobenzene-
sulfonylamino)propionylamino]propionamide
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
25 (calculated); measured value (M-CyHgO+H)": 556.1

-b) 6-(4-Chlorobenzyl)-8-isopropyl-1 -(4-chlorobenzenesulfonyl)hexahydro-
pyrazino[1,2-a]pyrimidine-4,7-dione
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-+ 10/90). The desired product is obtained with MV =
506. 02 (cal cul ated); msasur% 10 val ue (MtH) +: 506. 34
Exanmpl e 77 ST
1- (4- Chl or obenzenesul fonyl ) - 6- (4-chl or obenzyl )-8-isopr
opyl hexahydr opyr azi no- [1 2-a] pyri mdine-4,7-dione 15
SySthedS tleSplabd in d}{aQ .
y&é4 Chl orophenyl g té Ex l|e{e7t xyet%&f@l%l—zlsccl)l%)orm helnylé
N- d(@%?@ﬁb%ﬂmmﬂ& [3 (4 chlorobenzenesu1fonylammo)propmnylammo]—

T RN T L R

valde (M+EHT-a0:-30benzenesul f onyl am no) propi oni ¢ aci d. The
desired product is obtained with MV= 602.58 25
(cal cul ated); neasured value (M C2H6O+H) +: 556.1 b)
6- (4- Chl or obenzyl ) - 8-i sopropyl -1 -(4-chl orobenzenesul fo

E Qbﬂ dHexahydro- pyrazino[ 1,2-a]pyrimdine-4,7-dione
* é’) gg(nt hesi s takes place in anal ogy to Exanpl e 76b)

6- (é{(%lﬂd)nobgufyi)eTF(}%(dﬁnahb}@fbéﬁf@ﬁkﬂlfon 8 1sopropylhexahydropyrazino-
?4 chl orober?zyén

et et hyl') - N-i sopropyl -
[Lga W&H&nﬁrf{lzéi/oﬁf:opl onyl ani no] - propl onam de. The
desired product is obtained with MW= 510. 44
(cal cul ated); neasured value (MtH)+: 510.30 5 Exanpl e
Strg@ure:
6- (4- Chlorobenzyl) 1- (3, 4-di net hoxybenzenesul f onyl ) - 8-

[ sopropyl he ropyra2| no-Cl
o~
\ \@\
0
O 0

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-Dimcthoxypheny1)-N—(2,2—diethoxyethyl)-N—isopropyl-2—[3—(4—ch10r0-
benzenesulfonylamino)propionylamino]propionamide
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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[ 1,2-a]pyrimdine-4, 7-dione 10 Structure: d 0 OO

~ ~0\ SNCN O ~0 a)

3- (3, 4- D net hoxybenzenesul f_(§lq)ﬂ am no) propi oni ¢ acid 15
A solution of 3.8 g of 3, 4-di net hoxybenzenesul f onyl
chloride in 5 mM of dioxane is added dropwi se to a

P! 6(4-Th1bbehz 1) -@f 4-3mddth elel igdh -
TR RSO s e e AT ABLaR e 098 ispftob il ot Sl
conbyrezinpHel-alperimidinpM >dighe for 12 h, the pHis

r.educ, elow 7 ..b i ng .cLtr. cid, a e
SyEHTRRs: Lt ronOhe BRI e uffe foniet Farosspheny)
N-(e2-dieihdRyet 1B Noisgfdb §l- RREe chidrdhech8S e QM Ry TRARSDHdPdnylamino]-
sul fate, concentrated under reduced 20 préssure and
propivprided The desirgd praduetis obminediwitaM Wr $36.@healvelated); measured

,ﬁi@ﬁlr' ] . The desired product is obtained with
val = ggg.sgtigfcal cul ated); neasured value (MtH)+: 290.1
b) |
3- (3, 4- D net hoxyphenyl )-N- (2, 2-di et hoxyet hyl )-N-i sopro

| -2-13-(4-chl oro-
EX‘Béﬂlfgesulfonylam'no)propionylam'no]propionarn'de 25
RS S MBS AR 114 e BBy Bz
[1,20elpremediut-#Fngibaeri no) propi oni ¢ acid. The desired
product is obtained with MV = 628.19 (calcul ated);
nmeasured val ue (M+H)+: 582.3 -80- ¢)
Stnfetiz4- Chl or obenzyl ) - 1- ( 3, 4- di net hoxybenzenesul f onyl ) - 8-
i sopropyl hexahydro- pyrazino |
1,2-a]pyrimdine-4,7-dione Synthesis takes place in

anal ogy to Exanple 76b) starting from
3- (3, 4-di %phenw - Cl
N- (2, 2-di et haxyetdyl | sopropyl -2-[ 3-(4-chl orobenzen
esul f onyl am Aoy opi ami nol - 5 propionam de. The
destxed pro | s pptaf ned with MWV = 536. 05
a ed)}; " value (M+H)+: 536. 36
S~N
I
Cl o \\)%o

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 76€) 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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Exanmple 79 1-(3

- Chl or obenzenesul f onyl ) - 6-(%—10hl or obenzyl ) - 8-i sopr opyl
hexahydr opyrazi no- 10 [1, 2-a]pyri m di ne-4, 7-di one
Structure: €I NO/ \ SIN d o 15 a)

3- (2-Cnl or obenzenesul f onyl am no) pr opi oni ¢ aci d

Sy el g7, £ uatel kg O £ [Rglongen

starting from 2-ch nes

N-@&siliethaxpatodrdd-isopropph 24 hré2kchiotdbehiferesil iy Tehino )propionyl-

cal cul at ed) ;.nmeasured value 20 (MtH) +. 264, 05 b
amiy S S F i T RS D9X3eHE SRy STRYMY R 3 0o Gglated)
meaduded Vg \INFRY": 510.10 _ _ _ _

benzenesul f onyl am no) pr opi onyl am no] pr opi onani de

Synt hesi s takes place in analogy to Exanple 76e)
starting from 3-(2-chl orobenzene 25

_ Ex%ﬁk)ieogbyl am no) propi oni ¢ acid. The desired product is

ained with product with MV = 602.58 (cal cul ated);
6-(4rChiatoeshzy i 1u@-{lddrEldro Eddh fon i P8-idopedpylhexahydropyrazino-
1- (3-.Chl.orobenzenesul f onyl ) - 6- (4-chl orobenzyl )-8-i sopr
[ls%ﬁfﬂyﬁgﬁ%m?&ﬂodmﬁ?r azino [ 1,2-a]pyrimdine-4,7-dione
-81 Synthesis takes place in anal ogy to Exanple 76b)
starting from 3-(4-chl orophenyl) -
Stridnfi2; 2- di et hoxyet hyl ) - N-i sopropyl - 2-[ 3- (2- chl or obenzen
~esul fonyl am no) propi onyl - am no] propi onami de. The
desired product is obtained with MW= 510. 44
measur ed vaéiue (MtH) ' : 510.10 5 Exanple

(cal cul ated);
e ~
N 0
0
F\©\g S\N
”\N\\)%
0 o

a) 3-(4-Chlorophenyl)-N-(2,2-diethoxyethyl)-N-isopropyl-2-[3-(4-fluorobenzene-
sulfonylamino)propionylamino}propionamide
Synthesis takes place in analogy to Example 78a) starting from 3-(4-fluorobenzene-
sulfonylamino)propionic acid. The desired product is obtained with MW = 586.13
(calculated); measured value (M-C;HgO+H)": 540.7

b} 6-(4-Chlorobenzyl)-8-isopropyl-1-(4-fluorobenzenesulfonyl)hexahydropyrazino-
[1,2-alpyrimidine-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-fluorobenzenesulfonylamino)-
propionylamino]propionamide. The desired product is obtained with MW = 493.99
(calculated); measured value (M+H)": 494.13 |



6- (4- Chl or obenzyl ) - 1- (4 fI uor obenzenesul fonyl ) - 8-i sopr
opyl hexahydr opyr azi no- éza] pyrimdine-4, 7-dione
10 Structure: d NO S— NN“O ~O 15 a)
3- (4-Cnhl orophenyl ) - N- (2, 2-di et hoxyet hyl ) - N-i sopr opyl -
-[3-(4-fluorobenzene- sul fonyl ani no) propi onyl
Exﬁﬂ'p]’écﬂ]propl onam de Synthesis takes place in analogy to
nple 78a) starting from 3-(4-fl uorobenzene-

6- (%th%ﬁ@qﬂéhﬁ)ﬂo@zpﬁ“éwﬁl%m}@bamedasumyﬂésusomdpﬁhe;ob.hgﬂrd-
86. 13 cal cul at ed measur ed
py QUo7 G 15 Lp cul ated) measy

6- (4- Chl or obenzyl ) - 8-i sopropyl -1 -(4-fl uorobenzenesul fo
nyl ) hexahydropyrazino- [ 1,2-a]pyrimdine-4, 7-dione
Strugehesi s t akes place in anal ogy to Exanpl e 76b)
starting from 3-(4-chl orophenyl) -
N- (2, 2-di et hoxyet hyl ) - N-i sopropyl -2-[ 3-(4-fl uorobenzen
esul fonyl am no)~ 25 propi ory an no] propi onam de. The
desi red, produ IS obt..--o with MWV = 493.99
(caIcuI&ted??tg; 4 ue (M-H) +: 494. 13 -82-
Ex CB1

anpl e
6- Chl ocobenzyl - di net hoxybenzenesul f onyl ) - 8-
i SW , # ;iydxo- pyrazi no[
pyﬂnnﬁ@%? dione 5 Structure: d \ NO/ \

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 76¢) starting from 3-(2,5-dimethoxy-
benzenesulfonylamino)propionic acid. The desired product is obtained with MW = 628.19
(calculated); measured value (M~C2H50+H)+: 5827
c) 6-(4-Chlorobenzy1)—1-(2,5—dimethoxy~benzenesulfonyl)—8—isopropy1hexahydroﬂ
pyrazino[1,2-a]pyrimidine-4,7-dione
Synthesis takes place in analogy to Example 76b) starting from 3-(2,5-dimethoxyphenyl)-
N-(2,2-diethoxyethyl)-N-isopropyl-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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O o,\z'zlI 11-N N ~O 0O ~0 10 a)
3- (2, 5- Di met hoxybenzenesul f gnyl am no) propi oni c acid
Synthesi s takes place in analogy to Exanpl e 78a)
starting from 2, 5-di met hoxy- benzenesul fonyl chloride.
The desired product is obtained with MW= 289. 31
Exaoplesd at ed); neasured value (MtH) +: 290.1 15 b)
Di rret hox phenyl ) - N- 52 2-di et hoxyet hyl )-N-i sopro
6- (ﬂsdhlgs)[) ép@tobenzenesu fonyl)-8-isopropylhexahydropyrazino-
f no) propi onyl ami no] pr opi onani de
(1, @%ﬁ;@%gﬁfékﬁgﬂéis&@ | ace in anal ogy to Exanpl e 76e)
starting from 3- (2 5- di met hoxy-
benzenesul f onyl am no) propi oni ¢ acid. The desired
StUciuct is obtained with MV = 628.19 (cal cul ated):
nmeasured val ue (M CZH60+H) +: 582.7 20 ¢c)
6- (4- Chl or obenzyl ) -1- (2, 5-di met hoxy- benzenesul fonyl )-8

-1 sopropyl hexahydro- Cl
- pyrazino[ 1,7%- a] p%[l Lpe-4,7-di one Synt hesis takes
place in an o) pl e 76b) starting from

ZX ho phe

I et\hoxyethyl ) i sopropyl - 2-[3-(4-chl orobenzen

I pr op| onyl am no] - propi onani de. The

red p?'oduc is obtained with MN = 536. 05

F (cal cuPat ed),/mefsured 25 val ue (MrH) +: 536.16 - 83-
Exanpl e 82 '
6- (4- Chl or obenzyl )-1-(3-fl uorobenzenesul f onyl ) - 8-i sopr
opyl hexahydropyrazino- [ 1,2-a]pyrimdine-4,7-dione 5
Structure: C N 7CP SA'N

2

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-ChIorophenyl)-N-(2,2—diethoxyethyl)-N~isopropy1—2-[3-(3-ﬂu0r0—
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-CZH60+H)+: 540.7

c) 6-(4-Chlorobenzyl)-8-isopropyl-1-(3-flucrobenzenesulfonyl)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-ﬂuorobenzenesulfonylamino)propionylamino]-
propionamide. The desired product is obtained with MW = 493.99 (calculated); measured
value (M+H)": 494.25
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N F O 10 a) 3-(3-Fluorobenzenesul fonyl am no) propi onic
acid Synthesis takes pl ace |€ anal ogy to Exanpl e 78a)
starting from 3-fl uorobenzet sul fonyl chloride. The
desired product is obtained with MV= 247.25
(cal cul ated); neasured value (M+H)+: 248.05 15 b)
Ex&ﬂp}e ghl or ophenyl ) - N- (2, 2- di et hoxyet hyl ) - N-i sopropyl -
(3-fluoro-
1- %%E@ﬁﬁ@@ﬂbﬂéngﬂi etviobynsybit-toptopitesiipre yoawms [ 0-alpyrimidine-
47Sgl%ge3| s takes place in analogy to Exanple 76a)
starting from 3-(3-fl uorobenzene-
sul fonyl am no) propi oni ¢ acid. The desired product is
obtai ned with I\/W— 586. 13 20 (cal cul ated); neasured
SIYCife (M C2HBO+H) +: 540. 7 c)
6-(4- Chlorobenzyl) 8-isopropyl -1-(3-fluorobenzenesul fo
nyl ) hexahydro- pyrazino[ 1, 2-a]pyrimdine-4,7-dione
Synthesis tgkes place in@analogy to Exanpl e 76b)
starting m3(4- G ophenyl) N-(2,2- 25
di et hoxy;tﬂ J APyl - 2- [ 3- (3-fl uor obenzenesul fon
' propi onam de. The desired
ned with MV = 493.99 (cal cul ated);
NUe (MH—I)+ 494.25 -84- Exanple 83
= eniien sul fanyl - 6- (4-chl or obenzyl ) - 8-i sopropyl hexahy
dr opyPazi Qa] pyrimdine- 4,7-dione 5 Structure:
Cl  SN-N 01

Q
3
>
®)
~
e
=
C.
@)
‘i
Q
1

a) 3—(4-Chlor0pheny1)—N—(2,2-diethoxyethyl)—N—isopropyl-Z-{3—(benzenesulfonyl—

amino)propionylamino}propionamide

Synthésis 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]jpropionamide.
The desired product is obtained with MW = 475.99 (calculated); measured value (M+H)":
476.14

Example 84
6-(4-Chlorobenzyl)- 1~(2-ﬂuorobenzenesulfonyl)-8-isopropylhexahydrop yrazino-
[1,2-a]pyrimidine-4,7-dione
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10 a)

3-(4-Chl orophenyl ) -N- (2, 2- o_IiS%t hoxyet hyl ) - N-i sopr opyl -

-[ 3- (benzenesul f onyl - B

am no) pr opi onyl am no] pr opi onam de Synt hesi s t akes

pl ace in analogy to Exanple 78a) starting from
Stridctifeenzenesul f onyl am no) propi oni ¢ acid. The desired

product is obtained with 15 MN = 568.13 (cal cul ated);

nmeasured val ue (M C2H6O+H)': 522.7 b)

6- (4- Chl (;;_(L)‘E;nzyl ) - 8-isopropyl -1-(benzenesul fonyl ) hexa

hydr opyr o[ 1, 2-a]- pwlimdine-4,7-dione Synthesis
takes place\ in ana to Exanple 76b) starting from
3- (4- chl or oihefty| ) ,2- 20
dat hoxyetihyl ) 3 N-i g6propyl - 2- [ 3- (benzenesul f onyl am no)
-iomyl ] propi onam de. The desired product is
MV = 475.99 (cal cul ated); neasured val ue
‘FD 476 oExanmpl e 84 25
6-4- Chi or enzyl )-1-(2-fl uorobenzenesul fonyl)-8-isopr
opyl hexahydropyrazi no- [ 1,2-a]pyrimdine-4,7-dione
-85- Structure: d N/ON FOo 5 a)
3-(2- Fl uor obenzenesul f onyl am no) pr opi oni ¢ aci d
Synt hesis takes place in analogy to Exanple 78a)
) M{I-Fmoﬁmhﬁﬂm&reﬁhlﬁﬁfywﬁﬂé?wﬁﬂﬁ&‘é@d' chlioride. The
desired product is obtaine th MV = 247. 25
Yr(ﬂéeéFséﬂlFf’étPé%PF -In 3aglegy dExammie 789) Wiaing frome2-@8orbbenzenesul fonyl

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)propionylamino]propionamide
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
(célculated); measured value (M-C;HgO+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-2-[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- 1sopropy1hexahydropyrazmo-
[1,2-a]pyrnimidine-4,7-dione
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b)

3-(4-Chl orophenyl ) -N- (2, 2- diggt hoxyet hyl ) - N-i sopr opyl -2

-[3-(2-fl uorobenzene- e

sul f onyl am no) pr opi onyl am no] propi onam de Synt hesi s

takes place in analogy to Exanple 76a) starting from
Sinkctré- f | uor o- benzenesul f onyl am no) propi oni ¢ acid. The
desired product is obtained with MV= 586.13 15
(cal cul ated); neasured value (M C2H6O+H) +: 540.7 c)
6-(4-Ch|orobenzyl)-8-isoproEyI-I-(2-f|uorobenzenesulfo
nyl ) hexahy  pyrazi no[ )CPR-a] pyrim dine-4,7-dione
Synt hesi s tak&s pl@ce anal ogy to Exanpl e 76b)

- ‘ phenyl ) -N- 20

&Fs0propyl - 2-[ 3- (2-f 1 uor obenzenes
olyl am no] - propi onam de . The

is obtained with MV = 493. 99
XL\géaqyred val ue (MrH) +: 494, 13 Exanpl e
6- (4- Chl or obenzyl )-1-(2, 4-di fl uorobenzenesul f onyl ) - 8-
sopr opyl hexahydr opyrazi no- [

D 1 RS iSO N 10
Syrdhds®, tdkdDifidceahi aaﬁag}eﬁ%kﬁﬂayé@mm%geﬂ PRigerRe-d
to anpl e 78a)

nthesis takes place in anal ogy t
benzéngselfonyl chigrde, efirgfoprodudienchsaimed WithiVW e166.25 dealculated);

R qd8sid @@y is obtained with MV = 265. 25
merca cu?’\at@g)ﬁj"gnétgésur ed value (MtH) +: 266.05 10 b)

3- (4-Chl or ophenyl ) - N- (2, 2- di et hoxyet hyl ) - N-i sopropyl -2
_bg 33_-%1%—(?‘11110?'1)51'13%8{)91\}-(2,2-diethoxyethyl)—N—isopropyI—2-[3—(2,4-diﬂuoro—
benzenesulfonylamino)propionylémino]propionarnide
Synthesis 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-C,HsO+H)": 558.7

¢} 6-(4-Chlorobenzyl)-8-isopropyl-1-(2,4-difluorobenzenesulfonyl)hexahydro-
pyrazino{1,2-alpyrimidine-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-difluorobenzenesulfonylamino)-
propionylamino]propionamide. The desired product is obtained with MW = 511.99
(calculated); measured value (M+H)": 512.12

Example 86
6-(4—Ch10robenzy1)-1-(3,4-diﬂuorobenzenesulfonyl)—S-isopropylhcxahydropyrazino—
{1,2-a]pyrimidine-4,7-dione
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benzenesul f onyl am no) pr opi onyl am no] pr opi onam de

Synt hesi s takes place in an%gpgy to Exanpl e 76a)
starting from 3-(2, 4-di fl uorv-~
benzenesul f onyl am no) propi oni ¢ acid. The desired
product is obtained with MV = 604.13 (calcul ated);
siri@astred val ue (M C2H6O0+H) +: 558.7 15 c)

6- (4- Chl or obenzyl ) -8-isopropyl -1-(2, 4-di fl uorobenzenes
ul fonyl ) hexahydr o- pyrazi no[
1,2-a]pyrimdine-4,7-dione Synthesis takes place in
anal ogy to l e 76b) st@tting from

3- (4-chl or oph nyI)
(2, 2- di et hoxys ropyl 2-[3-(2,4-difluorobenz
il fonyl afn no) 2Q e-ap|onylan1no]prop|onan1de The
yS—ebtained with MW= 511.99
asured value (MtH) +: 512.12 Exanple

(4- ChI or ob yl )91-(3, 4-di fl uor obenzenesul f onyl ) - 8-i
sopropylhexahydropyrazino- 25
[1, 2-a] pyri m dine-4,7-dione -87- Structure: d ~F O

/ a§A§‘| (Ba- IE1fQ0rd%e§zé’1)esulfon 1nc§)ProI%10n1 acid

4- D'fluorobenzenes no proplonlc acid
Smmm@kessplame@ndbgjzm Exunapial78g)starting-fanp} &- d?ﬁﬁiro-

start di f| uor o- benzenesulfon | _chlori
ber BB bR T SRR S AP 268 25 (calculated);
meégﬁaéd:mmé@d}ﬂ) negesir ed val ue (MHH) +: 266 05 10 b)
3-(4-Chl or ophenyl )-N-(2, 2-di et hoxyet hyl)-N-i sopropyl -

-[3-(3, 4-di fl uor obenzene-
%l)” §?Eﬂh%?oﬁf?gr8/i)oﬁl(9 %1&% Jtlli) )Oﬁj 1%81%})}‘?1 2-[3-(3,4-difluorobenzene-

sulfonylamino)propionylamino Jpropionamide

Synthesis takes place in analogy to Example 76a) starting from 3-(3,4-difluoro-
benzenesulfonylamino)propionic acid. The desired product is obtained with MW = 604.13
(calculated); measured value (M+H)": 558.7

¢) 6-(4-Chlorobenzyl)-8-isopropyl-1-(3,4-difluorobenzenesulfonyl)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-(3,4-difluorobenzenesulfonylamino)-

propionylamino}propionamide. The desired product is obtained with MW = 511.99
(calculated); measured value (M+H)': 512.12



Synt hesis takes place in analogy to Exanple 76a)
starting from 3-(3,4-difl uor.a-
benzenesul f onyl am no) pr opi ofi’c acid. The desired
product is obtained with MV = 604.13 (calcul ated);
nmeasured value (MtH)': 558.7 15 c¢)

Claim$- (4- Chl orobenzyl ) - 8-i sopropyl -1 -(3, 4-di fl uorobenzenes
ul f onyl ) hexahydr o- pyrazi no[
1,2-a]pyrimdine-4,7-dione Synthesis takes place in
anal ogy to Exanple 76b) starting from
3:(4-chl o enyl )-N

1. &?%ﬁ?ﬂ%ﬁg‘é?‘ﬁ‘?ﬂ“}ﬁﬁ\l—i sopropyl - 2-[ 3- (3, 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); neasur¢gyvalue (MrH)': 512.12 88
Clainms: 1. A conpound o he formula 1, R4 R3 R5
0=5=0 'INRL ( NXNRS)IL O (CHZ)m A | in which

- the neani ngs are A-“3-T] 2d nono-, bi- or
spi robi cyclic ring whi Fly conprise one or nore
heteroatons fromthe grolip of N, 0 and S and the 3-12
menbered ring may hawe=Kurpher substituents such as
F, d, Br, N2, CF3, OCF8, CN, (d -CG%- al kyl, aryl,
CON(RI 1) (R12), N(R13) (R L O4®R1CB) -al kyl

- S-(C1-C8) - - (CH,)n N

R6 N

R2

O
O (Hym
A

“in which the meanings are

A

R1

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, (C)-Cy)-
alkyl, aryl, CON(R11)(R12), N(R13)(R14), OH, O0~(C1-Cq)-alkyl, S-(C;-Ce)-
alkyl, N(R15)CO(C;-Cg)-alkyl or COO0C,-Cy)-alkyl;

.'Rl I, R12, R13,R14, R15 independently of one another H, (Ci-C¢)-alkyl, heterocycle;

: i
0,1,2,3,4,5,6;

R8, (Cy-Co)-alkylene-R8, (Cy-Cs)-alkenylene-R9, (SO2)-R8 (SO2)-(Ci-Co)-

: alkylen_&_RS, (SOZ)-(Cz-Cs)-alke_nylene—RQ, (C=0)-R8, (C=0)-(C;-Cq)-

- alkylene-R8, (C=O)NH-RS, (C=0)~(Cy-Cq)-alkenylene-R9, (C=0)-NH-(C1-Cq)- |



al kyl, N(RI5)COC -C6)-al kyl or COO (G -C6)-al kyl; R
1, R12, R13, R14, RIS indepgndently of one another H,
(Cr-C6)-al kyl, heterocycle; " n 1, moO, 1, 2, 3, 4, 5,
6; RI R8, (Cz-C6)-alkylene-R8, (Cr(6)-alkenylene-R9,
(SC2)-R8 (SA2)-(Cl-C6)- al kyl ene-R8,

SQ2) - ). € , =0),- R =0 -(Cl-CB) -

% kyl) eﬁ?ﬁg@)ﬁggqﬂm&%@%ﬁe 9’;(?0@9%%1%@9@ “1-Co)-
(C 0) - dkyiea:-88) COBB(CACKYAIRBRYIR®-RI, alkyn lene—%f), (((Eé_c4_alky1)_
(C=0 - (G Bl keny erle- O 00O e GO0 ( CI-\08) -

al kyl endoReYIeoderche adsylanaaioppemey Be sulstikytod by e - R,
(Cl-C4-al kyl)- heterocycle, where the al kyl ene groups

may be substituted by F;, R3, R9 independently of one
another H F, _d, Br, I, OH CF3, aryl, heterocycle,

may be's egH, £ GhBrpl; OH, C¥F;, asi, haterog;le, (Cg; '

ng' R§C3' %&ﬁé#ﬁ@{%&%ﬁ%ﬁ@% the rings or ring systens

No, R e A b Bl o3
CoO- ( rmesghy. By Br, T, @HNEE:, RO, HONFOCE, 08C,-dg)-aldsh, éC:—Cs)-alkyl,

oy oty CRIRIDET) MU DR ). T3 CinG OO, COBACT-Co-aliyl,

(C2- C8)ONHKkenyl, (C3-C8)-cycloal kyl,

O (C3-C8) -cycl oal kyl, (C3-C8)-cycl oal kenyl

O (C3-C8) -cycl oal kenyl, (C2-C6)- al kynyl, aryl;
O aryl, (C-C8)-alkylene-aryl; '

O (G -C8)-al kyl ene-aryl, S-aryl, CON(R11l)(R12),

(O OB YL &, (O IBr\, RER) QIR 6N, CORO QLY n() ORKYE,)-alkoxy-(C-

et or SEyERH: SHEERE) G Rt oo @y alkonybChRHesbloaliyl,
via aoudrogeReshl, & cofyoRak iSRRI enlidh (c,-co-
O (O alkgayl, aiyksﬂ-aryD(CIEle%lkﬁéﬂ@%rg @%%félrlfiggbﬁmaryl S-aryl,

(o EMSBrSE i spballog i docsacepic:

(G AR SR o RGN apype, vier e

R3,R4

Ré6

O heterocycle may not be bonded via a nitrogen atom;

» RS independently of one another H, F, Cl, B, L, OH, CF;, NO,, CN, OCF;, O-(C;-
Ce)-alkyl, 0-(Ci-Co)-alkoxy-(Ci-Cy)-alkyl, S-(Cy-Ce)-alkyl, (Ci-Ce)-alkyl, (Cr-
Cs).—alkenyl, (Cs-Cy)-cycloalkyl, O-(Cs-Cy)-cycloalkyl, (C3-cg)-cycioa1kenyi, O-
(Cg—Cg)-cycloalkenyI, (C2-Ce)-alkynyl, aryl, O-aryl (C1-Cs)-alkylene-aryl, O-
(Ci-Ca)-alkylene-aryl, S-aryl, N((Cy-C)-alkyl),, SO,-CHs, COOH, COO«(Cy- |
Ce)-alkyl, CO-N((Ci-C)-alkyl)y;

H, F, Cl, Br, L, OH, CF;, NO;, CN, OCF,, 0-(Cy-C)-alkyl, O-(C;-Cy)-alkoxy-
(C1-Ca)-alkyl, $-(Cr-Co)-alkyl, (Cy-Cs)-alkyl, (Co-Ce)-alkenyl, (C3-Cs)-
cycloalkyl, 0-(Cs-Cy)-cycloalkyl, (Cy-Cy)-cycloalkenyl, O-(Cs-Cs)-
cycloatkenyl, (C;-Ce)-alkynyl, (Co-Cs)-atkylene-aryl, O-(Co-Cg)-alkylene-aryl,
S-aryl, N((C1-Ce)-alkyl)z, SO,-CHs, COOH, COO~(C;-Ce)-alkyl, CO-N((C;-
Ce)-alkyl),;



(C-C8)-al kyl ene-aryl, S-arydg_N(Cl-Co)-al kyl) 2,

SO2- CH3, COOH, COO (C - ©6)-al kyl,

CON(C-Co)-alkyl)z; R H F, d, Br, I, OH CF3,

N2, CN, OCF3, O (Cl-C6)-alkyl, O(C-C4)-al koxy-
and the(physichagicallly kglbrated s¢1GIthe@8) ; providyd that(th edBifoundskwyith,

%ﬁ&%%@%&%ﬁ@ R BB Y mbent s, (g g -

&Y Rloatkkekapyl, RORS €FY,-raKly By + ’p|h@@) REsR4, Ky lEFEeTlahyJ wherein one
. -~ ar sal Cl -Co) - 2
redical %o‘gzﬁgcggg i{sc%ﬁfw r%“?ﬁ%@&fﬁélgi%@d% N ( &) atiol)za

C6) -al kyl)2; -90- and the physiologically tolerated

2. shlompotmst ebthe; fopmold Idadidihal ik bRikONRAMBRES té hitamhefire
.= CH2-cyclohexyl, R2, R3, R4, R5, R = H m=1, A=
phenyl and b) Rl = 4-Cl-.phenyl, R2, R6 = H m=1 A=

A pheny P 12fmentheredamonobirrorspirnlicychiheing iwhich mayrcadipciat one or

B P Sl
C.l ai mg erfai C[t di%smaili‘h @gal ﬁpsvﬁ: E‘I‘l{:l ﬁ@?mr@gl: 3 CN’ (Cl 'CG)'
. ONo- - 0 1. I ODI clicrin | C ma coO ri se
one. oyl (NG NaRI DER14) O GHONCed-alirydh S(C1-Co)-
dt ﬂ(& 7o) : i h
2 B bst f‘?’d‘g nt's ls@ggsgﬁggéﬁj h%% Olggb(%@[e—%%y E:N

(C1-C6)- al kyl, aryl, CON(R11) (R12), N(R13)(R14), OH,

R11, ROZ(K13, BAM, R1Syindefendeild 16§ oncdrdother H, (Ci-Co-alicyl, heterogyele;
N( R15) CO( I - OB) - al kyl or QOO (Ct- 06)-al'kyl: RiL, Rs

- R13, R14, R15 independently of one another H,

m (&-Gp)-alkyl, heterocycle; m1l; n 1 Rl RS,

(Ct-CB) - al kyl ene-R8, (C2-C6)-al kenyl-ene-R9, (S2)- RS,
(SQA2)-(Ct-C6)- aikylene-RS,
(S2) - (C2-C6) - al kenyl ene-R9, (C=0)-R8, (C=())-(CrCo)-

n al kylléne-R8, (C=0)NH=R8, (C=0 (Cz-Cs)-allcenyl ene-R9,
(CO-NH(Ct-C6)- al kylene-R8, (C
0) - NH- (C2- C6) - al kenyl ene-R9, COO- R8, COO (Cr (o) -

Rl al ky| Rd(RECe)aylefz-REG(CACKR kbR IEnRRY, B5GY)INE 48O, REC,-Co)-

(a- Cﬁl'c}?lle-rklz-llgé, (802)(Cy-Cs)-alkenylene-R9, (C=0)-R8, (C=0)-(Cy-Ce)-

alkylene-R8, (C=0)NH-RS, (C=0){C;-Cg)-alkenylene-R9, (C=0)-NHA(C;-Ce)-
alkylene-R8, (C=0)-NH~(C,-Cg)-alkenylene-R9, COO-R8, COO-(C1-Ce)-
alkylene-R8, COO-(C;-Ce)-alkenylene-R9, alkynylene-R9, (C,-Cy-alkyl)-
heterocycle;

R8,R9 independently of one another H, F, Cl, Br, L, OH, CF;, aryl, heterocycle, (Cx-
Cs)-cycloalkyl, where the rings or ring systems may be substituted up to 3
times by F, Cl, Br, I, OH, CF3, NO,, CN, OCFs, O-(C;-Ce)-alkyl, (C4-C)-alkyl,
NH,, CONR11)(R12), N(RI3)(R14), SO,-CH;, COOH, COO-(C1-Ce)-alkyl,
‘CONH,; :




het erocycl e; R8, RO independently of one another H, F,

01, Br, I, OH4 Cr3, aryl, heterocycle,. (C3-
Cs) -cycl oal kyl, where t he rhggs or ring systens may be
substi tut ed upt03 times by F, d, Br, |, OH CF3,

NC2, CN, OCF3, O-(Cl-C4)-alkyl, (Ct-C8)-alkyl, NH2,
CON(RI 1) (RL2), N(RL3)(Rl4), S02- CH3a COON,

COO- (Cl-CB)-alkyl, CONH2; 90a R2 H, F, C, Br, I,
OH, CF3, CN, OCF3, O (Cl-08)-alkyl,

O

(Q‘ O%‘é'%:ﬁﬁw BORCECA DK, 0 ReLE ARt Chattonr(C:-
( S« cI g%li-@’ralkﬂ@éz@-&ﬁ&}flg(faﬁ—gﬁ yl G Cs)—cycloalkyl
?i?fé% ER BTG epslottienyt, GACLE) eycloatiényl, (C,-Co-

O—(CI Qg) - aI kyl ene-aryl, S-aryl, CON(R11)(R12),

(C -C6)-al kyl - N(R13)(R14) COQN, COO- (C, CIS)-aIkyI,
COO(CZ C6) - al kenyl, CO N((Cl-Cg)-al kyl) 2,

het er ocycl e, where the het erocycl e may not be bonded
via a nitrogen atom R3, R4, R5 independently of one
another H F, d, Br, I, OR CF3, NO2, CN, OCF3,
O(C - Co)-alkyl, O(C -C4)-al koxy-(C -C4)-al kyl,
S-(CA-0C6)-al kyl, (C -C6)-alkyl, (C2- C6)-alkenyl,
(C3-Cg)-cycloal kyl, O (C3-Cg)-cycl oal kyl

(C3-Cg) -cycl oal kenyl, 0- (C3-Cg)-cycl oal kenyl,
(C2-C6) - al kenyl, aryl, Oaryl, (Co-Cg)-alkylene-aryl,
0- (Co-Cs)-al kylene-aryl, S-aryl, N((C, -C6)-alkyl)?2,
S02- CH3, COOH, COO- (Cl- C6)-al kyl,
CON(C-CB)-alkyl)2i R H F, d, Br, I, OR CF3a
NO2, CN, OCF3, O (Cl-C6)-alkyl, O (C-C4)-al koxy-
(Ad-C4)-alkyl, S(C-C6)-al kyl, (C-Co)-alkyl,
(C2-C6) - al kenyl, (C3-Cg)- cycl oal kyl,

O (C3-Cg) -cycl oal kyl, (C3-Cg)-cycl oal kenyl, O (C3-Cg)-
cycl oal kenyl, (C2-C6)-al kynyl, aryl, Oaryl,

(C -Cg)-al kyl ene-aryl, O (C-Cg)- al kylene-aryl,
S-aryl, N((C, -C6)-al kyl)2a SO2-CH3, COQN,

COO- (C -0B8)-alkyl, CON(Cl-C6)-alkyl)Z2;



and the physiologically tolerated salts thereof. 3. A
conpound of the fornula I ag claimed in claiml or 2,
wherein the nmeanings are Aaryl, where the aryl ring
maybe substituted by F, C, Br, NO2, CF3, OCF3, CN,
(CI C6) - al kyI aryl, C(]\I(Rll)(RlZ) N(R13) (R14), OR

Ak ’ a‘*’%’l(@:r ; é ) 8) ne S-arvl
B s
( C2- oo VAT GO 6 3-Ruiy 0. m"ék'q%igﬁwﬁﬁ etggoaele, where the

one anhétbﬁabydﬂenﬁyr@ltbe%b dda vidtd
heterocycle, (C3 C8)- cyclnoal TLI?yl m%%rnea{rﬁ’e rings or

ring systenms may be substituted up to 3 tines by F,
a, Br, I, OH CF3, N2, CN, OCF3, O(C-Cs6)-alkyl,
(G - 06) alkyl, NH2, CON(R 1)(R12), N(R13)(R14),

R3, lsmmamumeg&%&@m%ﬂ Br Eﬂ‘l‘-‘E‘%{Fﬁ&C’)}', JN, OEF;, 0-(C-

(B EJ ICGS:S;}“&)&F 8‘(@@@4@'eﬂmx&dﬁl£ﬁ@ﬂw1 S- (CI-Cs)—alkyl (Cl-Cs)—alk}’l (Co-
g%ﬁ?gnﬁmﬁégﬂ%&@%ﬁﬂkﬁs g:lﬁc;g@-cl;gﬁp@(yfd%ﬁ (?s -cyc[oalkenyl O-
o) ﬁﬁ% T AT A SHEN i o
the magypial by F(@%Fd}salk%e the aryl ring nay be

substltut CF3, OCF3, CN,
(G -0C6)-al kyl, aryl, CC]\I(Rll)(RlZ) N(R13) (Rl 4), OH,

ﬁ( (R%) @ c‘?" Eé)l’ Q‘fﬁgoN%o@*{ @VCI%B@ (5:]1@D‘allﬂﬂ:lo-(ﬁlica;)-alkoxy-

(RéS Fc)%(l?%?cw @apsegﬁw @1-CNRPNELEL)-Hienyt, (Ca-Cy)-

cycloalkyl, O- (C3~C3)“CYC10&H(}F1 (C5-Cy)-cycloalkenyl, O(C3-Cg)-
cycloalkenyl, (C;-Cé)-alkynyl, aryl, O-aryl, (Cy-Cg)-alkylene-aryl, O-(C;-Cg)-

alkylene-aryl, S-aryl, N((Cy-Ce)-alkyl),, SO,-CH;, COOH, COO~(Cy-Ce)-alkyl,
CO-N((Cy-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

-aryl, where the aryl ring may be substituted by E, Cl, Br, NO,, CF3, OCF;, CN,
(C1-Ce)-alkyl, aryl, CON(R11)(R12), N(RIB)(RM) OH, O- (C.-CG)-alkyl
8(Cy-Cg)-alkyl, N(RIS)CO(Cl-C(,)-alkyl or COO -(C1-Ce)-alkyl;

‘R11, R12, R13, R14, R15 independently of one another H, (CI-CG)-alkyl;

‘m L

"Rl (Cy-Ce)-alkylene-R8, (C,-Cg)-alkenylene-R9;



nl R (C-C6)-alkyl, (C2-C6)-alkenyl; R2 H OH,

(G -C6)-al kyl, COO (C2- 06)92'1[ kenyl ,

(g -06)-al kyl-N(R13) (R14);"-93- R H R4 F, d, Br,
OH, CF3, OCF3, O (Cil-Co6)-alkyl, (Cl1-C6)-alkyl; R5 H,
F, d, Br, OH CF3, OCF3, O (G -Co)-al kyl,
(g-C6)-alkyl; R6 H, and the physiologically
tolerated salts thereof. 5. A conpound as clained in

R8, Rne onndapeadastlycifanersndthecHAFS OF, BiSE O3, GFTRAILARI&EDE ycle, (Cs-
t he ’

-R2

R4, R5synt hisdegandentisho furteamsthek £ 4911} BY, rm(flp,)cp;p OWBNOG -Cy)-alkyl,

"R6

6. A [ t, conpri.sing one_or nore of

comoﬁgg&gg&gy lai“ﬁg‘:'ge fhe Gringptystepts mey bg sbstitutes] up to 3

7. A neisGBE T, BONROHSE fet |

conpounds as cl ai neq{jmﬁ%’eﬂg)?’ %f QE%?, 65Fté!€r?%'aq(y{’cgcﬁ‘cﬁ)'alkyl’
and om¥Hn CONE IR 2R (R 3R 14)2SOPGERICODIS, COO-E,-Ce)-alkyl,
medi ¢ conprising one or nore of the conpounds as

claimed in”one or more of claims 1 to 4 and one or

nore statins. 9. A nedicanent as clainmed in claim®6,

whereipn the other active ingredient conprises one or

rl_r|0r e &t f-dtel iU, Chy @@Q@Emci-(?ﬁct;mk%m ggsdﬁa)eitﬂk?l, COO(Cs-
|VG:0@_ chol estero apsor 1 ONn
i nhi bi'gg%?g@%%ﬂggbm@@ggﬁ?;st s, PPAR al pha agogi st s,

PPAR al pha/ gamma agoni sts, fibrates, MIP inhibitors,
bile acid absorption inhibitors, CETP inhibitors,

pol y ic bile acid adsorbents, LDL receptor inducers,
ACAT inhibitors, antioxidants, |ipoprotein |ipase
inhibitors, ATP-citrate |yase inhibitors, squal ene

Iipas&zgggiﬁghgrs, i nsul i ns, sul fonylureas,

bi guani'de¥;**Fregl i ti ni des, thiazolidi nediones,

a- gl ucosidase inhibitors, active ingredients which act
on the ATP-dependent potassium channel of the beta
cel | st; CART agoni sts, NPY agonists, M4 agonists,
orexi n agoni sts, H3 agonists, TNF agonists, CRF

~agoni sts, CRF BP antagonists, wurocortin agonists, 03

and the ?ﬂ?ﬁbﬁigﬁcaH@;lefa%| Afeat&sst i mul ating hornone)

agoni st s,
A compound as claimed in one or more of claims 1 to 3, wherein the meanings are

aryl, where the aryl ring may be substituted by F, Cl, Br, NO,, CF3, OCF;, CN,
(C1-Ce)-alkyl, aryl, CON(R11)(R12), N(R13)(R14), OH, O(C\-Ce)-alkyl,
S+C,-Ce)-alkyl, N(R1 3)CO(C,-Ce)-alkyl or COO-(C1-Cg)-alkyl;

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

.m

"Rl

I;

(Ci-Ce)-alkyl, (C,-Ce)-alkenyl;

H, OH, (C-Ce)-alkyl, COO-(C,-Cg)-alkenyl, {Ci-Cg)-alkyl-N(R13)(R14);



agoni sts, serotonin reuptake inhibitors, m xed

sertoni nergi c and noradrerb rgic conpounds, SHT

agoni sts, bonbesin agoni st’s,” gal ani n ant agoni sts,

growt h hornDnes growt h hornone -94- rel easing

conpounds, TRH agoni sts, uncoupling protein 2 or 3

nodul ators, |eptin agonists, DA agonists

(bronocri ptine, Doprexin), |ipase/anylase inhibitors,
R3 PPAR mpdul ators, RXR nodul ators or TR-p 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

Re. LT IERSTEES, GELDER.I AR ol L0 HoBuB

obesity. 11. A conmpound as clained in one or nore of

clains I_to in conbination with at | east one other
R5  anor edtils CACBL i Figr O§iFer-(CololislyhéCrkdi-dlvlent f or
t he prophylaxis or treatnent of the type Il diabetes.

12. A process for producing a nmedi canent conpri sing
R6 one orH;nore of the conmpounds as clained in one or
nore of claims 1 to 4, which conprises mxing the
active ingredient with a pharmaceutically suitable
i mxture into a form
andﬂ%%??%%%gﬁ ﬂﬁ?ﬁ%ggggéggﬁ 13. The use of the
compound as clained in one or nore of clains 1 to 4 or

"I N R1
5. a co %OHJN? aﬁ?\r];lat 1R|ff$£ g%%alze) (ﬁ? iauq@sll tg%gggﬁ %%@nedlcament

meanl ngs are

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 agonists, 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
mhibitors, lipoprotein(a) antagonists, lipase inhibitors, insulins, sulfonylureas, biguanides,
meglitinides, thiazolidinediones, a~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, 3 agonists, MSH (melanocyte-stimulating hormone) agonists, CCK
agonists, serotonin reuptake inhibitors, mixed sertoninergic and noradrenergic compounds,

- SHT agonists, bombesin agonists, galanin antagonists, growth hormones, growth hormone-



94a A 3-12 nmenbered nono-, bi- or spirobicyclic ring
whi ch may conprise one or re het eroatons fromthe
group of N, 0 and S and t -12 menbered ring my
have further substituents such as F, d, Br, NO2, CF3,
OCFS CN, (C1-C6)- alkyl, aryl, CON(R 1)(R12),
réleam }@4) H O (C, - CG) al kyI S-(C1-C6) - al kyl,
[Reks) 5@53@1“!@9& UGPOlmdj@g(lﬁ;te{fﬁi} onb hydduﬁ%r&ﬂﬂpﬁi@gomsts

DA agBiisis (Hﬂ:ﬁnodﬁbﬁnb TOsReHs ﬁfﬂa¥e/%y%§§ 1&99%(;}?, Piﬂ%R I%pdu}fators RXR.

modulftbes;crJg.- Bl gbnis het%a% M PFene- RS,

(C2-C6) - al kenyl ene-R9, (SO2)-R8 (S2) - (Cl Co) -
0. ?igk%éls?%iﬁ%eglélﬁgéﬁi}ﬁgﬁe%w ?@ l eP,’%‘I n cor%ﬁgatloRns with at least

one otifeCcamre¢t32a@B)e-ingredmyt fon @s&s meGee ot Gl HBLR
of obe kyl ene- R8, (C=0)-NH (C2-C6)-al kenyl ene- Féi\%c%l&grtrcamem
(Cl-C6)- al kyl ene-R8, COO (C2-C6) - al kenyl ene- R9,
al kynyl ene-R9, (d -C4-al kyl)- heterocycle, where the
al kyl ene groups nmay be substituted by F;, R8, R9

1. iAefipeansrasiojainied om en@oomber ofitlaiins Clo 4 Bi V\quﬁblngﬁi'm ¥l at least

I - cycl oal kyl ere
-one Oth%{ Xdosfe(!olrF rCtﬁg){%@'gqlgﬁgﬁ)ﬁﬁV %@%@}B@pﬁmt{ﬁoedlqmomwals or treatment
of the typmﬁshmetdg ca, Br, |, OH CF3, NO2, CN, OCF3,
O (Cl1-C6) - al kyI , (Cl C6)-al kyl, NH2, CON(R 1)(R12),
N(R13) (R14), S02-CH3, -COOH, COO- (Cl-C6)-al kyl, CONH2;
. OH CF3, CN, 00?3, OC-CI
12 g‘i‘%‘”ﬁ? ‘S"E‘é@g f‘&lﬁd‘%ﬁl)%f?wpﬂ%g@ef ow;ora of ;he compounds as

‘ el oal I cyl, (C3- C$) cy
: Pha““*‘S?P&‘\CB‘AY ﬁé‘ﬁjﬁ){e C3TOsL TR} CCEHVRlstmlthlsanydturc@alar@/form suitable for
adminidh@tios) - al kyl ene-aryl, O (Cl- Cs)-al kyl ene-ary4
S aryI CO\l(Rll)(RlZ) (G -C6}al cyl -N(R13) (R14),
- C6) - aI kyl, COO (Ct-C6)al kenyl,

13, ﬂ%’é CG) al kYl ) z, heterocycle vvherethe
het ?/Ef@eﬁ‘mpo aSk?éﬂfb@ndeuewraoraoﬁclammg&n4atan¢mpoundofthe

formula I,

n which the meanings are



94b R3, R4, R5 independently of one another H F, d,
Br, I, OH CF3, N2, CN, OCE3a O (C, C6)-alkyl,
O (C -C4)-al koxy-(C, -C4)-al kyl, S-(Cl-C6)-alkyl,
(C -CQ)al kyl, (C2- C6)-al kenyl, (C3-C8)-cycl oal kyl,
?C(S @Z;S&)m?fézs‘iwoﬁ Yicer m’gObWCIIQéhg Wlhﬁ'éhl. m@_,cf} complrise one or
- - - n aryl, ary
(& nbrenabogot®Mn hEE R Y B s dhdid T omberd i
S- ar ymay RexeQjurt6) subiskilent si@dis@Hey, IﬁHOglgbz gﬁ? grEF;,I(;N, (Ci-Co)-

§Gi|? :élﬁg’%l, N@Sg,%@%ﬁ&)%,ﬁ o l’lgﬁjgwlo‘(cl‘qﬁta}ky 1, S-(C,-Cé)-
(0. - o ANE AU G SN 8 00 (Cbgkgtin o1 o kyt

-C$) -cycl oal kyl, (C3-C3)-cycl oal kenyl, O (C3-Cs)-

O (Co-Cg) -al kyl ene-aryl, ~ S-aryl, N

O (C3
R11, RI, &uaaRRé,risqs, indEerid@eht R ok i hnoth&G S@E@%ﬂﬁ,‘ ét?%-gﬁz(,';cle-
o -al Ky v

R1

R8,R9

S02- CH3, COOH, COO- (C, -C6)-al kyl, CON(C, -

C6) -a@. kyl )2i and the physiologically tolerated salts
thereof; for producing a nedi cament for weight
reduction to mamual s. 14. The use of the conpound as

cl ai ' ne or nore of clains 1 to 4 or 13 for
prodggﬁr‘?ggag’iééii canent for the prophylaxis or

treatnment of obesity. 15. The use of the conpound as
claimed in one or nore of clainms 1 to 4 or 13 for

pr 0dB&i (44-Ge)-ablgdemeaRB(C A OF)- 410G yRme Y | 6. SRR Oy

”eaﬁlﬂ‘ﬁpﬂ _gg {%55 1] diabetes. fg’n Thé(g?é)sg? (PRe)-(C1-Co)

conpound ase d&21Gs)ikenglenadiOe (GFORRSE, E=0)YC, A pr

13 f slkyleh@RSC oS Rt | he prophyl axi s or

treat kn}ént of %et am{gg’sgngﬁgﬁé.&iﬁhwﬁ@nﬁ » 6~OpNH-(C,-Ce)-

conmpound as clained in one or nore of clains 1 to 4 or

13 fa¢ RYCH i t for the treatnent of

f o ARt B f Sfibemcne RS, COORE, COO-(C1-Co-
2lkylene-R8, COO-(Cz-Co)-alkenylene-R9, alkynylene-R9, (Cy-Cy-alkyl)-
heterocycle, where the alkylené groups may be substituted by F;

independently of one another H, F, Cl, Br, 1, OH, CF,, aryl, heterocycle, (C3;-
Cg)-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)-Ce)-alkyl, (Ci-Ce)-alkyl,

NH,, CON(R11)R12), N(R13)(R14), SO,-CH;, COOH, COO-(C,-Ce)-alkyl,
CONHy; |

H, F, Cl, Br, I, OH, CF3, CN, OCFs, 0-(C;-Co)-alkyl, O-(Cy-Cq)-alkoxy-(Cs-
C4}a1kyl, §-(C1-Co)-alkyl, (C1-Co)-alkyl, (Cr-Ce)-alkenyl, (Cs.Cs)-
eycloaliyl, 0~(C5-Cs)-cycloalky), (Cs-Cy)-cycloallenyl, O-(Cs-Cs)-
cycloalkenyl, (C-Cq)-alkynyl, aryl, Q-aryl, (C;-Cy)-alkylone-aryl, 0-(C)-
Cs)-alkylene-aryl, S-aryl, CONRII)R12), (C1-Co)-alkyN(RI3)(R14),
COOH, COO~(C;-Cq)-alkyl, COO-(Cy-Co)-alkenyl, CO-N((Cy-Ce)-alkyl),,
heterocycle, where the heterocycle may not be bonded via a nitrogen atom;
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R3,R4,R5 independently of one another H, F, Cl, Br, 1, OH, CF;, NO,, CN, OCF3, O-(C,-

R6

Ce)-alkyl, O~(C|-C4)-alkoxy-(C|—C4)—alkyl, S-(Ci-Ce)-alkyl, (Cy-Ce)-alkyl, (C,-
Ce)-alkenyl, (C5-Cg)-cycloalkyl, O0-(C3-Cg)-cycloalkyl, (C3-Cg)-cycloalkenyl, O-
(C5-Cs)-cycloalkenyl, (C2-Ce)-alkynyl, aryl, O-aryl (C-Cg)-alkylene-aryl, O-
(Ci-Cg)-alkylene-aryl, S-aryl, N((Cy-Ce)-alkyl),, SO,-CHs, COOH, COO0-(C,-
Cs)-alkyl, CO-N((C1-Cg)-alkyl),;

H,F,Cl,Br|, OH,- CF3, NO,, CN, OCF;, 0-(Cy-Ce)-alkyl, O-(C;-Cy)-alkoxy-
(C-Cs)-atkyl, S-(C;-Cq)-alkyl, (C 1-Ce)-alkyl, (C;-Cg)-alkenyl, (C3-Cg)-
cycloalkyl, O-(C;-Cs)-cycloalkyl, (Cs-Cg)-cycloalkenyl, 0-(C5-Cyg)-
cycloalkenyl, (C2-Cg)-alkynyl, (Co-Cg)-alkylene-aryl, O-(Co-Cy)-alkylene-aryl,
S-aryl, N((Cy-Ce)-atkyl),, S50,-CHj;, COOH, COO-(C;-Cg)-alkyl, CO-N((C;-
Ce)-alkyl);

and the physiologically tolerated salts thereof

for producing a medicament for weight reduction to mammals.

14 The use of the compound as claimed in one or more of claims 1 to 4 or 13 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 or 13 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 or 13 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 or 13 for producing a

. medicament for the treatment of female and male sexual disord¢rs.



