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Ni t rogen-substituted

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

Wa200807earents The inventign rel ates to mepeEpdgnuasho770
hexahydr opyrazi no[ 1, 2-a] pyri m di ne-4, 7-di one
derivatives and to the physiologically tolerated salts

D t hereaf . 10 The invention was based on the object of

Des¢TiiiPi ng compounds whi ch bring about a wei ght
reduction in manmmal s and are suitable for the
prevention and treatnent of obesity. The invention

Nitrogepsubstituied bexahydsorwapeobtg-adpyrimidinod mutliene dergatees,

me%?%h&%oé@@&%éﬂgiﬁ%rﬁ%&;;%‘%%‘ﬂ%%‘?ﬁ | rN i .rF% \ImuzghA __

may conprise one or nore heteroatons fromthe group
of N, 0 and S and which 3- 12 nenbered ring may have _
The veRrtien wiatesite seRstitutet hexahydropyrazipe( 1,2 1ipyriradge-4.7-dione

deretides b t6 s %}sﬁ&bb%lally Widated D Ehetdéf12) . 2

The invention was based on the object of providing compounds which bring about
a weight reduction in mammals and are suitable for the prevention and treatment

of obesity.

The invention therefore relates to compounds of the formula I,

R4

in which the meanings are

A 3-12 membered mono-, bi- or spirobicyclic ring which may comprise
one or more heteroatoms from the group of N, O and S and which 3-
12 membered ring may have further substituents such as F, Ci, Br,
- NOg, CF3, OCFj3, CN, (C4-Cg)-alkyl, aryl, CON(R11)}(R12),
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N ng)'( R1,4) : (}' : O (CL ) -alkyl. S Cl CG) a| ky| S

N( R15) CO(C1-C6) - al kyl or COO (Cl-C6)-al kyl; R11, R12,
R13, R14,. R15 independently of one another H,
(C1l-C6)-al kyl, 5heterocycle; nO, 1; nD, 1,2,3,4,5,6;
10 R8, (Cl-Co6)-alkyl ene- R8, (C2- C6) - al kenyl ene- R9,
(S02)-R8, (S02)-(Cl- R1C6)-al kyl ene-R8,

(S02) - (C2-C6) - al kenyl ene-R9, (C=0-R8, (C=0-(C1-

Tal k | '
fac)zqa_ (&ﬁgg (Rg@échlﬁ))&g:% gl $=(C1-Co)-alkyl, N(R15)CO(C+-Ce)-

NH ( C1- o NH-
(Co: 06) TN SSRGS b
COO(Cl Co6) - al kyl ene- RS, COO(CZ Co6) - al kenyl ene- R9,

e T L

RIi ndepﬁggﬁaé dleof one another H F, O, Br, I,

CF3, aryl, ¥erocyc|e (C3-C8) -cycl oal kyI vvhere the
rings or r|ng systens may 20be substituted up to 3
tines %éllz , OH, CF3, N2, CN, OCF3,

O (C1-Co)-al kyI (Cl C6)-al kyl, NH2, CON(RL 1)(R1 2),
N(RL 3) (R14), S02- CH3, COON, COO(Cl-OG)-aI kyl, CONHZ;
NH2, NO2, N(R13)(R14), NH S02-CH3, NH S02-R12,

NR11- S0, 12BFRRLS, B\ CO) R11, a nitrogen- cont ai ni ng
het erocycl e, where the heterocycle is bonded via a
nitrogen atom NHCONRI 1, N(C1l-C6-

R1al kyl) NR@C@@%%W'%RBS@%)%@WGM@MQSGJ%)‘RBV(Ssz) (Cs-

one anot her

o (o pkalkelne-RS| EOML G AlEnyEnacR. (FROI-RE, (C=O)(C:-

S- (C1- GB))-8lsMne-R8, (C=0)NH-RS8, (C=0)-(C,-Cq)-alkenylene-Rg, (C=0)-
NH-(C1-Cg)-alkylene-R8, (C=0)-NH- (C»-C;s)-alkenylene-R9, COO-RS,
COO-(C+-Cg)-alkylene-R8, COO-(C,-Cg)-alkenylene-R9, alkynylene-
R9, (C4-Cs-alkyl)-heterocycle, where the alkylene groups may be
substituted by F;

R8, R9 independently of one another H, F, Cl, Br, {, OH, CF3 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, OCF3,
0O-(C4-Cg)-alkyl, (C1-Ce)-alkyl, NHz, CON(R11)(R12), N(R13)(R14),
S0,-CH3, COOH, COO-(C4-Ceg)-alkyl, CONHy;

NHy, NO;, N(R13)(R14), NH-SO,-CHj, NH-SOa-R12, NR11-SO,-
R12, N(CO)R11, a nitrogen-containing heterocycle, where the
heterocycle is bonded via a nitrogen atom, NHCONR11, N(C4-Cs-
alkyl)N*(C4-Cy-alkyl)s;

R3, R4, R5 independently of one another H, F, Cl, Br, |, OH, CF3, NO,, CN,

OCF3, O-(C1-Cg)-alkyl, O-(C1-Ca)-alkoxy-(C1-Ca)-alkyl, S-{(C1-Cq)-alkyl,
(C1-Cé)-alkyl, (C2-Ce)-alkenyl, (C3-Cg)-cycloalkyl, O-(Cs-Cs)-cycloalkyl,



(C1-C6) -al kyl, (C2-C6)- al kenyl, (C3-C8)-cycloal kyl,
O (C3-C8) -cycl oal kyl, 3 (C3-C8)-cycl oal kenyl,

O (C3-C8) -cycl oal kenyl , (C2-C6)-al kynyl, aryl, 0- aryl
(C1-C8) - al kyl ene-aryl, O (Cl-C8)-al kyl ene-aryl,
S-aryl, N((C1-C6)- alkyl)2g S02 -CH3, COOH,

COO (C1- CG) al kyl, CON((Cl-C6)-alkyl)2; 5 R6 H, F,
a, Br, I, OH CF3 NO2, CN, OCF3, O (Cl-C6)-alkyl,

Oc(lcée) %Im{f’ﬁb Cy%é&gé '(ﬁ @h@ﬁ) éy(fﬂt% 6@? @%eﬁgl&myl aryl, O-

0- (C3- Ca)y l@qqldw nééﬁn@)(c?yﬁb-‘éﬁimhryl LA -N(C4-Co)-

C8) - cycl oaI ke

(Co- CB) alitydy) SPe-Ghsy ICOOH, COGHE- G iaybrBOaN(C;-Co)-alkyly
S-aryl, N((Cl-C6)-al kyl)2, S02-CH3, COCH, COO (Cl1 10
-C6) - al kyI CO-N((C1-C6)-al kyl)2; .15 and the

5 Rephysi ol egiradll Br.tiobsy, atrdNeR! tN GEFSO- (CPmﬁéénén@(mm)
gi ven to compounds of the formul'a I t

Ty oo L O R LS -Go M . Co kA it o) ey .

0 (CH2
0 X 2) okt B CEEALAMARS. [0 iy o-c
conpr i s&€g)-cycloatkenyl, (Co-Cs)-alkynyl, (Co-Cg)-alkylene-aryl, O-(Co-Cs)-
alkylene-aryl, S-aryl, N({C-Cs)-alkyl)z, SO»-CH3, COOH, COO-(C+-
10 Ceg)-alkyl, CO-N({C1-Cg)-alkyl)z;

and the physiologically tolerated salts thereof.

Preference is given to compounds of the formula | of the following structure la

15
R4
R3 R5
OZ?ZO
N _R1
\(\N
N
% R6 IR \'/&O
O (Cisz)m
A la
g |
| in which the meanings are
[
20 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 which 3-
12 membered ring may have further substituents such as F, Cl, Br,



one or nore heteroatons fromthe group of N, 0 and S
and which 3- 12 nenbered ring may have further
substituents such as F, d, Br, A4 NO2, CF3, OCF3,
CN, P-C6)-al kyl, aryl, CON(R11)(R12), N(R13)(R14),
H, 0-(A-Cc,)-al kyl, S (CL-C6)-alkyl,

N(R15) CO(d -C6) - al kyl or (G -C6)-al kyl; 5 R11,
R12, R13, Rl14, R15 independently of one another H,
(C1- C6) - al kyl het er ocycl 6; 10

R 76, (D S G GB-C ) TRty RNIR EHER 1D,

(S05) - ( SREIRIDEH Sic R piIEsT-Corally. MG151COCH-Co)-

C6) - al kydllener BRDOYCTONHIRS,
(C=0O - (C2-C6) - al kenyl ene-R9, (C=O) -
NH (G- CG) al kyl.ene-R8, .(C=0).- NH

5 RAGCRIOSKTA! kAN KBS Bher BT cne arothart, G okl

1
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al kynyl elmierocgzclé R9, (G -C4-al kyl)-heterocycle; R8, R9
i ndependently of one another H F, d, Br, |, OH CF3,
aryl, heterocycle, (C3-C8)-cycloalkyl, where the

mrings org i Qgg,sxsgegrs may be substituted up to 3

times by , OH, CF3, N2, CN, OCF3, 20
o (d - cs) aIkyI (Cl-C8)-al kyl, NH2, CON(RL 1)(R 2),

R ) R e SR SR S R G0

1 -S2- g )Alk |é\l€éZQBRQSo )a@'-@g)%ﬁémq&ﬁ@ﬂml(ogm -R8, (c =0)-(Cs-

heterocycle mhere ﬁe erocycl e bonded vi a

ni trogerf tadifﬁlemwﬁéN(@—@)NN(@r(CFC&) {62+ Gonqligenydane- R9 (C=0)-
NH-(C4-Cg)-alkylene-R8, (C=0)-NH- (C.-Cg)-alkenylene-R9, COO-RS,
COO-(C4-Cg)-alkylene-R8, COO-(C,-Cg)-atkenylene-R9, aikynylene-

R, (C4-Cs-alkyl)-heterocycle;

R8, R9 independently of one another H, F, CI, Br, |, OH, CF; aryl,

heterocycle, (Cs-Cg)-cycloalkyl, where the rings or ring systems may
be substituted up to 3 times by F, Ci, Br, |, OH, CF3, NO,, CN, OCF3,
O-(C4-Ceg)-atkyl, (C1-Cs)-alkyl, NH;, CON(R11)(R12) N(R13)(R14),
S0,-CH3, COOH, COO-(C4-Cg)-alkyi, CONHZ,

R2 NH,, NO2, N(R13)(R14), NH-SO,-CHs, NH-S0-R12, NR11-S0,-R12,

N{CO)R11, a nitrogen-containing heterocycle, where the heterocycle
is bonded via a nitrogen atom, NHCONR1 1, N(C1-Cs-alkyl}N*(C4-C4-
atkyl)s;

R3, R4, R5 independently of one another H, F, Ci, Br, I, OH, CF3, NO2, CN,

OCFg, O-(C1-Cs)-a!kyl, O-(C1-C4)-alkoxy-(C1-C4)~alkyi, S-(C1-Ca)-a|ky|,
(C1-Ce)-alkyl, (C2-Cg)-alkenyl, {(C3-Cs)-cycloalkyl, O-(Cs-Cs)-cycloalkyl,
- (C3-Cs)-cycloalkenyl, O-(Cs-Cs)-cycloalkenyl, (C2-Cg)-alkynyl, aryl, O-
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al kyl)3; R3, R4, R5 independently of one another H, F,
a, Br, I, OH CF3, N2, CN, OCF3, O (Cil-Co6)-alkyl,
O (Cl-A4)-al koxy-(C1-C4)-al kyl, S-(Cl-C6)-al kyl, 30
(g -06)-al kyl, (C2-C6)-al kynyl, (C3-C8)-cycloal kyl,

O (C3-C8) -cycl oal kyl, (C3-L8) -cycl oal kenyl

O (C3-C8) -cycl oal kenyl, (C2-C6)-al kynyl, aryl, 0 5 10
aryl (Co- C8) al kyI ene aryl, O (Co-C8)-al kyI ene-aryl,
S-aryl, %& | kyl )2, S02-CHS3,

coo ( Cl- f@@ h@ r@g)ralksd@w@odnocf@)o Céa)tam»@e-ml p-apyl, H{(C1-Ce)-

o { 1! AN RO ey P rior (%gg)éj"@&?bkﬁdgc -Co)-alkyl)z;

(Cl Co6) - al kyl, (C2-C6)-al kenyl, (C3-C8)-cycloal kyI

R, L YELBR i S5 B TR, S5 phSE 0

(SCz:;Llr §|8 )4 N(%l%e?@ﬁ%l ) gd‘so g‘c%%’ad%%m’rwz‘ce)'a'ke”y"
co | OC|1 (cla?:%glfndyyloau@ocg«(céﬁa@?zel?ﬁikyl xag-Qhwalwkznyi O~(Ca-
Br)éf er en@@ -Gy glcél HFt(é g}rﬁ Rk 2 ¥&¢h§ galikg{enfg)aryl

whi 1 S0y
e ompe e g Ty oo

( Cl- C6) %Dk)y(& @s)yaikyl CONNKCYCaxaallyl)oN( R13) (R14), OH,
0- (Cl-Co6)-al kyl, S-(C1-C6)-alkyl,
N( R15) CO( C1- 06) - al kyl or COO- (Cl-CB)- al kyl; R11, RI12,

anB1Be pRidiologidaliy neleppsdealis yhereokne anot her H,

(C1-C6)-al kyl, heterocycle;

Particular preference is given to compounds of the formula Ia

in which the meanings are

A

R1

R1

aryl, where the aryl ring may be substituted by F, Ci, Br, NO,, CF3,
OCF;3, CN, (C1-Ce)-alkyl, aryl, CON(R11)(R12), N(R13)(R14), OH, O-
(C1-Cs)-alkyl, S-(C1-Cs)-alkyl, N(R15)CO(C+-Cg)-alkyl or COO-(C1-Cg)-
alkyl,

1, R12, R13, R14, R15 independently of one another H, (C1-Cg)-alkyl,

heterocycle;
1;

R8, (C1-Cg)-alkylene-R8, (C-Cs)-atkenylene-R9, (S02)-R8, (S02)-(Cq-
Ce)-alkylene-R8, (S0.)-(C.-Cs)-alkenylene-R9, (C=0)-R8, (C=0)-(C:-
Ce)-alkylene-R8, (C=0)NH-R8, (C=0)-(C>-Cs)-alkenylene-R9, (C=0)-
NH-(C4-Cg)-alkylene-R8, (C=0)-NH-(C,-Cg}-alkenylene-R9, COO-RS,
COO-(C4-Cs)-alkylene-R8, COO-(C,-Cs)-alkenylene-R9, alkynylene-
R9, (C4-C4-alkyl}-heterocycle;
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25 m30 Rl 1; R8, (Cl-Co6)-al kyl ene-R8,

R8

(C2-Co) - al kenyl ene-R9, (S02)-R8, (S02)-(Cl1-

Co6) - al kyl ene-R8, (S02)-(C2-C6)-al kenyl ene- R9,

(C=O-R8, (C=0)-(C1- Co6)-al kyl ene-R8, (C=0) NH R8,
(C=0 - (C2-C6) - al kenyl ene-R3, (C=0)-

NH- ( C1- C6) - al kyl ene- RS,

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

COO (C1- C6) - al kyl ene-R8, COO- ( C2-C6) - al kenyl ene- R9,

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

i ndependently of one another H F, d, Br, [; OH CF3,
aryl, heterocycle, (C3-C3)-cycloal kyl, where the rings
pROri ng lmiesieadsnﬂgagf éndandtheRBl, F5 GR4ABr, RSOR6 Obg aryl,
subst it 0.3

hofsdltie. dCe G pohg Wit BAbeRUS ok ying Sudtems may

CEN S )bl 5 iy oy 523 8%, G, N . 005

R2

R3

R4,

R6

NH S02- 04301-&kyaaga fa2CeNatkyl, SIbR, M(Rmmmmma)w 4),

s bonaSPAo R AH daaR-Betfie ilefigi "o Ovel e

N( Cl- C6- al kyl ) N} (C1- C4-
NH2, NO,, N(R13)}(R14), NH-SO2-CHs, NH-S02-R12, NR11-S0O2-R12,
N(CO)R11, a nitrogen-containing heterocycle, where the heterocycle
is bonded via a nitrogen atom, NHCONR11, N(C4-Cs-alkyl)N*(C1-Cy-
alkyl)s;

RS mdependently of one another H, F, Cl, Br, OH, CF3, OCF3, 0-{C-Ce)-
alkyl (C1-Ce)-alkyl;

" and the physiologically tolerated salts thereof.

Very particular preference is given to compounds of the formula ia

in which the meanings are

A

aryl, where the aryl ring may be substituted by F, Cl, Br, NO,, CF3,
OCF3, CN, (C4-Cg)-alkyl, aryl, CON(R11)(R12), N(R13)(R14), OH, O-

(C1-Ce)-alkyl, S-(C1-Co)-alkyl, N(R15)CO(C1-Cs)-alkyl or COO-(C-Ce)-

~ alkyl;
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M CF3; N

al kyl )3; H independently of one another H F, Cd, Br,
OH, CF3, OCF3, O (Cl-C6)- alkyl, (Cl1-C6)-alkyl; H 20
and the physiologically tolerated salts thereof. Very
particul ar preference is given to conmpounds of the
formula a 25 in which thg meani ngs are 30 . A aryl,
where the aryl ring nay be substituted by F, d, Br,
NO2, CF3, OCF3, CN, (Cl-C6)-alkyl, aryl, CON(RL 1)(R1
2),. N(R13) (R14), OH, 0- (C1-C6)-al ky],
R1E RE2- B3 I ky/t15 fackeposgieTicet & SRMRY Hyi(Cr-Ca-alky
COoo (C1 g@r'g;[\?él yl; 7 R11, R12, R13, R14, R15
[ ndepengent? of’ one another H, (C, -0C6)-alkyl,
heterocycle; 5 R1(Cl-C6)-al kyl, (Cl-C6)-al kyl ene-R8;
RS, R9i|_aglependently of one another F, d, Br, 1, OH,
2; NO2, CN, N(R13)(R14), NH S02- CH3, N
NH S02- R12, NR11- SO2- 10R2R12, N(COR1l 1, a
ni trogen-cont ai ni ng heterocycl e, where the heterocycle
R1i s bondé¢G:-TCspalkyhi(Cr-Cgpaliylang-REHCONRL 1, N(C, - C6-
al kyl )N* (G --C4-al kyl ) 3; 15R3H ‘

R8, R9 independently of one another F, Cl, Br, |, OH, CF3;

R2 NH,, NO2, CN, N(R13}(R14), NH-S05-CH3, NH-SO2-R12, NR11-50,-
R12, N(CO)R11, a nitrogen-containing heterocycle, where the
heterocycle is bonded via a nitrogen atom, NHCONR11, N(C4-Cs-
alky)N*(C1-Cs-alkyl)s;

R3 H
R4 F, Cl, Br, OH, CF3, OCFs, O-(C+-Ce)-alkyl, (C1-Ca)-alkyl;
R5 H, E, Cl, Br, OH, CFs, OCF3, O-(C1-Co)-alkyl, (C1-Cs)-alkyl;
R6 H;

and the physiologically tolerated salts thereof.

If radicals or substituents may occur more than once in the compounds of the
formula I, such as, for example, CON(R11)(R12), they may all have, independently
of one another, the stated meanings and be identical or different.

The invention relates to compounds of the formula | in the form of their racemates,
enantiomer-enriched mixtures and pure enantiomers, and to their diastereomers

and mixtures thereof.
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h ‘%?‘%‘R?:fwg’g" or op

R4F, C, Br, OH CF3, OCF3, O P-(6)-al kyl
(Cl-C6)-alkyl; RBH, F, O, Br, OH CF3, OCF3,

O (C -06)-al kyl, (Ci1-C6)-alkyl; 20 R6H, and the
physiologically tolerated salts thereof. 25 If

radi cal s or substituents y occur nore than once in
the conpounds of the formila |, such as, for exanple,
CON(R11) (R12) , they may all have, independently of
one anot her, the stated nmeanings and be identical or

Thejiaflyb ralianyl ahd alkynyhtadisals i té‘@e%lbﬁﬁtu@ﬁfﬁabuﬁ&ngf Roph&4, RS,

Gf %@gﬁbaRHO' ﬁ1t|h§1%é %ohﬁhﬁ% mdﬁﬁg'éﬁh&c'stralégt-cham, branched

oner-"entic rri Xt ur e enant’|i Oner s,

or aptibrially hakigendtédast er eoners. and nixtures thereof. 8
The al kyl, al kenyl and al kynyl radicals in the
substituents A, Rl R2, R3, R4, R5, R6, R38, R9, R10,

ona

‘Ffjo'} Rhfer straight-chain,
Y Eg 'gﬁﬁat d. 5 The term"aryl"
means a phenyl or naphthyl group. Fbterocycle or

i ¢ radi.cal st ens

t
Heftror 8 PbBRrOGUE Tegiar Meanh atie SSsleom htin aha T carbon.
als@’t@ﬂiﬂr%e HeiteFoR@Sis sBEh %nf&rexﬁmﬂélrnltraﬁéﬁ oXJ8EhRIr SLRDr. This

al so ‘includes ring systens in which the het éFocycl e or
definidomalserindydées ong 59stemt inawhich ttnenbeuam@yct!% ap thecheterocyclic

b h I "h I
radigiClyed Yy bRadhe BREGE " “Looci nyl | benei m dasolyl .

benzof uryl, benzothi enyl, benzot hi ophenyl,

benzoxazol yI benzt hi azoI yl', benztriazoly
Suitahle("setesadyclis ringehor é@k@?@WIC ragisals” a5e mcae Byl jazogmyl,

ber?ﬁﬁ@doafyo y,zt?érli?ﬁ‘ug zﬁ% ‘?éﬁc}l i néﬁd}@{i‘ﬁﬁéﬁﬂ Benzoxazolyl,

qui n

belﬁﬂn@uolyblbenmidzoi}qtbma&amw bmﬂumxﬁz’o&l rydnzisothiazolyl,
chroman¥ chrorrenY cinnol i

benzimidazalinyl, carbazol 4aH—carbazo|))( carbolinyl, quinazolinyl, quinolinyl,
4H-quinalizinyl, quinoxalinyl, quinuclidinyl, chromanyl, chromenyi, cmnol:nyi,
decahydroquinolinyl, 2H,6H-1,5,2-dithiazinyl, dihydrofuro[2,3-b]-tetrahydrofuran,
furyl, furazanyl, imidazolidinyl, imidazolinyl, imidazolyl, 1H-indazolyl, indolinyl,
indolizinyl, indolyl, 3H-indolyl, isobenzofuranyl, isochromanyl, isoindazolyl,

isoindolinyl, isoindolyl, isoquinolinyl (benzimidazolyl), isothiazolyl, isoxazolyl,

" morpholinyl, naphthyridinyl, octahydroisoquinolinyl, oxadiazolyl, 1,2,3-oxadiazolyl,

1,2,4-oxadiazolyl, 1,2,5-oxadiazolyl, 1,3,4-oxadiazolyl, oxazolidinyl, oxazolyi,
oxazolidinyl, pyrimidinyl, phenanthridinyl, phenanthrolinyl, phenazinyl,
phenothiazinyl, phenoxathiinyl, phenoxazinyl, phthalazinyl, piperazinyl, piperidinyl,
pteridinyl, purynyl, pyranyl, pyrazinyl, pyroazolidinyl, 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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decahydr oqui nol i nyl, 2H, 6H 1,5, 2-dit hi azi nyl,
di hydrofuro[ 2, 3-b] -tetrahydrofuran, furyl, furazanyl,

i m dazolidinyl, imdazolinyl, imdazolyl, I

H i ndazolyl, indolinyl, indolizinyl, indolyl,
3H-i ndolyl, isobenzofuranylg isochromanyl,

i soi ndazolyl, 20 isoindolinyl, isoindolyl,

i soqui nol i nyl (benzim dazolyl), isothiazolyl,

Pyhﬁﬁ?ﬁﬁzﬁc{i%bg@fo ob ﬁp%ﬂ%gxﬁ@ﬁ ht@%biyidsitg%é both for 2- and 3-thienyl.
Fulyl $tahd@X@sth3god Yand Bwa%A 4- oxadi azol yl,

T, 2, 5-oxadi azol yl, 1, 3,4-oxadi azol yl, oxazolidinyl,
oxazolyl, oxazolidinyl, pyrimdinyl, phenanthridinyl,

- OEERRABR O o RE TR o SRS A . mtis sz,

forrdxpensa] Mky-2ni Besd 4boydyl. 25 pteridinyl, purynyl,

pyranyl, pyraziyl, pyroazolldlnyl pyrazollnyl
yra;olyl pyrlda2|nyl yrldooxazoles
AI% ihb@l‘& @aqurén?ng%\{ﬁ%ﬁr thg‘% Bgfe%‘(g%ﬁc??s wﬂycyrérpglry(-:ln’zp -fused one or

mo?éi—tipwsr olyl, pyrrolyl, tetra hyd rofu ranyl ,
tetrahydroisoquinolinyl tetrahydroquinoiinyl,
6H 1, 2, 5-t hi adazi nyl th| azolyl, 1,2,3- thiadiazolyl,

Th
13t agtploetydch it o0 W spmes g

tlrr@ﬁd))omnﬁalblmgmupg Saphlatylfor&imnmbbléi @l, Bnrl ZF3, BOaNg, CN,

calofy Pt G Cnlioh GONPR-CORIP G o Hhanile: Lfalio, (c1-Co-

alkgh KCE—@%PBH@WI 'l‘b%sﬁ-%ﬁ(yﬁgl Ulﬁ‘:"@CEPHTR?IU MherebRe dr #bre than
included, that 'is exanpl &, 1-oxy-2-, 3- or

ona. gyall htvpdrogﬁn(@d in the allﬂﬂdadncelmaym eplasedfbyt hussine;

PORB T M e R s cgsCaralkl BRI o AR E-PuCi -
alkgﬁ ?@mﬂi)h-?urbﬁglxg%(g{ cgpa C?/I BO‘C@@HQM gwnya@@r%og%sl\lalky[

SQzdotiz)-celgol- whewm Rgan b@cﬁqﬁzanwwmnmmpﬂway be substituted

up@bsg)% 081 0B, S0 o e, S A R v,
NHzhan
C(NH)(NH2), NHz, NH-(C4-Cg)-alkyl, N{(C4-Ceg)-alkyl)2, NH(C1-C7)-acyl, pheny,

. O-(CHg)n-phenyl, where n may be 0-6, and where the phenyl ring may be

substituted one to 3 times by F, Cl, Br, |, OH, CF3, NO;, CN, OCF3, O~(C4-Cg)-
alkyl, (C1-Cg)-alkyl, NHz, NH(C4-Cs)-alkyl, N{(C1-Cs)-alkyl)2, SO,-CH3z, COOH,
COO-(Cq-Cs)—ﬂle, CONH,.

Pharmaceutically acceptable salts are particularly suitable for medical applications
because their solubility in water is higher than the initial or basic compounds.
These salts must have a pharmaceutically acceptable anion or cation. Suitable
pharmaceutically accebtable acid addition salts of the compounds of the invention
are salts of inorganic acids such as hydrochloric acid, hydrobromic acid,
phosphoric, metaphosphoric, nitric, sulfamic and sulfuric acids, and organic acids

such as, for example, acetic acid, benzenesulfonic, benzoic, citric, ethanesulfonic,
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one, or all hydrogen(s) in the alkyl radicals may be

replaced by fluorine; 1.5 PO3H2, SO3H, S02- NH2,

SO02NH( C1- C6) - al kyl , SO02N[ (C1-C6) - al kyl]2, S-(Cl-0C6)-

al kyl, S-(CH2)n-phenyl, SO .(Cl-C6)-alkyl,

SO (CH2) r, - phenyl, S02- (CLy36)-al kyl, SQ2-(CH2), ;

phenyl, where n can be 0-6, and the phenyl radi cal may

be substltuted up totwice by F, d, Br, OH CF3,

(C1- C6) - al kyl C1- C6) _ al kyl NH2;

fungnccquppw}ycoMsetth(cC a laéng@qnmc maleic malic,

me%a?w%ﬁgﬁ%w Mr}.@ V@]m&?‘es%’bn CYécpaéBrhgﬁ%ﬂn\ﬂngrrogcﬁ% acids. The

chipﬂ’mimyblt £ p@tlnalsarlp@refecdmy 'usm &t memcaprpr‘semsSLﬁmblé
phqr@pc@g icéllwcep%éé bﬁﬂg@fﬁg@r Egllrrp&)pn|u$ncélalt%(5 )alka? mgtal salts
) Feitdline €8 h(fdtaF8ansyskith.

(su%%o@%m%?rﬁ%%ésd%g agcceptlggl e sal ts? ar esa‘é as
magaesiuouand cglcium salid)e for medi cal applications

because their solubility in water is higher than the

initial or basic conmpounds. These salts nmust have a
Sai@ﬁtﬁ%ﬁh’ér&ﬁ%@ehﬁcﬁ Fféb?é‘ BRNAke®@d RN within DS pe of

pharmaceutically acceptable acid addition salts of the
thedaverdionoas usefuhletermedmte@ forapepaeng ar pyriying pluargasedtically

chJ 0

2okt SHE A Yo SR En B oL R et it
appsiickfiofig.c acids, and organic acids such as, for

exanpl e, acetic aci d, benzenesul fonic, benzoic,

citric, ethanesulfonic, 10 fumaric, gl uconic,

4 |

TRl RSN oIt Ga AT R oL Bry
physivlbgically toierated dénvativeadta corapouisd adtordingibdhe trevestibn of the

oo S 5558 ke Db B s
as EfHF‘Q)E‘éd’IBPeS a HLﬁmaﬁ"H‘ rin (gﬁg?ﬂ ly éﬁ‘intdﬁ'eéthﬁ)sélétfh'l%uﬁ@gf He formula

and potasSiumsalts [1ne earth netal salts
| of(@uabtivesmetabolite thereof

The physiologically functional derivatives also include prodrugs of the compounds

according to the invention. Such prodrugs can be metabolized in vivo to a

| 'compound according to the invention. These prodrugs may themselves be active

or not.

The compounds according to the invention may also exist in various polymorphous
forms, for example as amorphous and crystalline polymorphous forms. Al
polymorphous forms of the compounds according to the invention lie within the

scope of the invention and are a further aspect of the invention.

All references hereinafter to "compound(s) of formula (I)" refer to compound(s) of
the formula (1) as described above, and the salts, solvates and physiologically

functional derivatives thereof as described herein.
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magnesi um and calciumsalts). Salts with a

phar maceutical |l y unacceptable anion |ikew se fall
within the scope of the invention as useful

intermedi ates for preparing or purifying -
pharmaceutically 10 accepjpble salts and/or for use

i n nontherapeutic, for exanple in vitro, appli cati ons.
The term "physiol ogically functional derivative" used

oo A B BN BB pécisteN RlAdiewntng
detingd bibfodicdlBieat depdritls @ aminfoetbf §5dtefs, fdM?a‘x‘éh"lplé ttaé)hsecurc

on adnministration to a mammal such or ex
CORpRHAd ChoseN. e inteaded yS@xtthﬂO(ﬂ%@f Berasttaim(ﬁl{lgtr@fchmcai

 cogffion 8F B8 Gatiehy I ibef R R baguid iR ol moto
10pmegl (tygisabf frbhne:% ARNRBOAR)) p2P dé?@ﬂcbe”rguib@rahh ef body weight, for

i nvention. Such prodrugs can be netabolized in vivo to
examplsndrd Qﬁagl&s@wdf\ﬁgn&r@vewsl FrsenTRY e, fosexampledn dlyg range
t I
froffPY S HEE 51 Ry wHfich Ko niist SRt B8 SRHRRUEICS as infusion of
fropoi @ ngrtpHO0Ng liér Kilogream a‘ndrpefxamiptee Swtabimnﬁ]mseiutions for

crystalline mor phous for ol hous f
%?waeom ﬁeﬁt%ffef axwp{e@”?m() @18 16, RiGRBATAm 1
! i t

ngt t@qo rﬁ@oﬂi@r Afiitdresi Y@HB g%?g:&ﬁepel& %%(éﬁ‘l‘fﬁe T Atmg to

he™ i nventi on. nafte
10 Qc@fﬁb@@ﬁﬂ‘(@)ngoedleo’r i ahlqs possibiedor ampouvlesdanifections to

sde i bed ghov and.the salts, ..
oo, &freilerim LREPCaN (ror and e BRe forp RSl whicn
caft b@%@@fﬁm@ferdé%ﬁéll;b%dcﬁ ekefdt examplé gablB Bt cafsufes, to contain,
npound of formula (1) which is necessary to achi eve

fortaxémm@sfrqred Bl o, tmac@mfr@@p@wm(lﬂqm Huthsegasss of

o T 5 BB b BRE o GERBE, 3P pgsec on
thecweightef the salt - underlying free compound. For the prophylaxis or therapy of
the abovementioned conditions, the compounds of formula (1) can be used as the
compound itself, but they are preferably in the form of a pharmaceutical
composition with an acceptable carrier. The carrier must, of course, be acceptable
in the sense that it is compatible with the other ingredients of the composition and
is not hazardous for the patient's health. The carrier may be a solid or a liquid or
both and is preferably formulated with the compound as single dose, for example
as tablet which may contain from 0.05% to 95% by weight of the active ingredient.
Further pharmaceutically active substances may likewise be present, including
other compounds of formula {1). The pharmaceutical compositions according to the
invention can be produced by one of the known pharmaceutical methods which
essentially consist of mixing the ingredients with pharmacologically acceptable

carriers and/or excipients.

Pharmaceutical compositions according o the invention are those suitable for oral,
rectal, topical, peroral (for example sublingual) and parenteral (for example

subcutaneous, intramuscular, intradermal or intravenous) administration although
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condition of the patient. In general, the daily dose
isinthe range from0.3 ngto | 5 100 ng (typically
from3 nmg to 50 ng) per day and per kil ogram of body
wei ght, for exanple 3-10 nygl kgl day. An intravenous
dose may be, for exanple, {m the range fromO0.3 ng to
1.0 ny/ kg, which can nost suitably be adm nistered as
i nfusion of from 10 ng to 100 ng per kil ogram and per

B S R SRR i B8R psgs on

nalt@e ahy meoahilyy)ffth@ gbAdilion ng bearekledrand I@ﬁrthmddtuﬂel dif&he
Si ngl e doses mas/ contain, for exanple, froml
Y

COmpOgNG ! TNBUR () Used iyPash sate. Gatpd lamisalinssaby Eoated slow-
rel%ﬁ%@f&rﬁﬁ&%@hs'arﬁc?ﬁé WitHm t{h% sdﬁggtcg'tﬁb |qf\/8[1t181)|(. i é#léﬁ?ﬁm

and . sin ormu I.ons..

res:stanbka mﬂmnd gastriediuid aké prefeued. Bgitatfie bo&tmgmt@;stant to

ta or sules, to contajn for exa from
gastrig ﬂtueﬂs %@Bﬂ%cell 1 areipte PBW?@e,tRplﬂG@yl%etatﬁ Rhffealate,
P o by AR PR PhiZlae A ERbAL it thPfacryip aci
and meetbglmethaondiel yi ng free conpound. For the

prophyl axis or therapy of the abovenenti oned

condi tions, the conpounds of fornmula (lI) can be used

Sufable %arlﬁgﬁ@lﬁm cbinpRuhds K oraN Sy mdigrAtoRf rﬁb?@ey nitRe form of
the formof a pharmaceutical conposition w

sepayatpunits Wahaas,ifer examplee aamuﬂes mmhetmsucbame dablpts or

tatfS GRSt Sl o E At e SATBRURY S rlfgplla () as
powdery slayrandiles; &6 eosibh Q:rﬁfsusﬁé@sﬂbrﬁ th arl BQuesns be hoRBYudiiis

~a.solid or_a liquid or both and is ?referabl
liquidy, oh AsaR @iiR-Wateher watasdined esrulsippgll Besr semppsitions may, as

BS80Sy R el B o S0 Mo e B e

incmsraasteptnh eddidhythacadtive inglzslieatans th”ey:ai”mére(w'mm bﬂy consist of
‘gr esent, cI uFIJ n cﬁ ot her conpounds of forrru (I 2

one-RE MKE A 'QGF‘ ipgredigpts §F$P hinte cantagtlp Qeﬁ‘@fa' he

comEMﬁﬂéhQQré:&‘bd%eBmHﬁﬁ mb%ncpﬁt?m%eﬁ&ﬁjé‘mﬁg of the active

armaceut | cal met
ingredient with a liquid and/or finely divided solid carrier, after which the product is

shaped if necessary. Thus, for example, a tablet can be produced by compressing

~ or molding a powder or granules of the compound, where appropriate with cne or

more additional ingredients. Compressed tablets can be produced by tableting the
compound in free-flowing form, such as, for example, a powder or granules, where
appropriate mixed with a binder, lubricant, inert diluent and/or a (plurality of)
surface-active/dispersing agent(s) in a suitable machine. Molded tablets can be
produced by molding the compound which is in powder form and is moistened with

an inert liquid diluent in a suitable machine.

Pharmaceutical compositions suitable for peroral (sublingual) administration

- comprise suckable tablets which contain a compound of formula (1) with a

flavoring, normally sucrose and gum arabic or tragacanth, and pastilles which
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essentially consist of mxing the ingredients with
phar macol ogi cal |y acceptable carriers and/or

exci pients. 30 Pharmaceutical conpositions according
to the invention are those suitable for oral, rectal,
topical, peroral (for exampge sublingual) and
parenteral (for exanple subcutaneous, intranuscular,

i ntradermal or intravenous) adm nistration although 12

cobfifis R coEb BBl G BB e B Mtk B B oG8 pysugrose
antihinearabidi on to be treated and on the nature of the

compound of formula (1) used in each case. Coated
formul ati ons and coated slow release formul ati ons

Suhfe el ltich COMFEARAIor bl e ietionoraiee
prefeedbdy stedle Syudasl prepasdtiongf baingp@imd dofor@aki (1), evhich are
fluid conprise cellulose acetate phthal ate, polyvi nryl

[
prefembly gojsiiniih e blagrteiske iepgedtertipient  Thgsggteparations are
pref i), B AirlEr AL v en b DB S HRIRY0h i ap take place

by sobputandsus,antramakcaldnonirdtadatmalninjesyiobeThesd preepheations can
f eparate units sych as, for exanple, capsul es,
predagabli 85 PRAUCSH) by FRUNG S mpeund BD WaisE Angimalfing fhe
SHPSAuforlekhiReSn @ 8Hic With BlSod. Hl%%tq fiohd di
e ) asU povvdelrs Ir(])r g_ranlﬁl ég;mgg&go ut i.o%%tgp’fws .n according
to peeriomrgénerally eontaisutonr0.h dm 6w by vesighti efithe active as
cofd oLl -in-water or water-in-oil enulsion. These
8%8@1“ ons may, as .15 already nentioned, be
prepared by any suitable pharmaceutical nethod which
includes a step in which the active ingredient and the
Suiiableipharmapeuticalepmpestions for reck @dgrinisiatioa @ee prefaeably in the

. . ot i i
fork{ I ACIEMoR HDoSMGHET TR St Pikuchl BB La sbfiound
of forsutzg(plvith baicattrye com@ntidhaindolididanriers| fatwixdngpietotoa
finel %§%| vided solid carrier, after which the product
bufter, 8pd shapig the reeulting Mivturehys, for exanple, a tabl et
can be produced by conpressing

Suitable pharmaceutical compositions for topical application to the skin are

preferably in the form of ointment, cream, lotion, paste, spray, aerosof or ail.

- Carriers which can be used are petrolatum, lanolin, polyethylene glycols, alcohols

and combinations of two or more of these substances. The active ingredient is
generally present in a concentration of from 0.1 to 15% by weight of the

composition, for example from 0.5 to 2%.

Transdermal administration is also possible. Suitable pharmaceutical compositions
for transdermal uses can be in the form of single plasters which are suitabie for
long-term close contact with the patient's epidermis. Such plasters suitably contain
the active ingredient in an optionally buffered aqueous solution, dissolved and/or

dispersed in an adhesive or dispersed in a polymer. A suitable active ingredient

- concentration is about 1% to 35%, preferably about 3% to 15%. As a special
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or nol ding a powder or granul es of the conpound, where
appropriate wwth one or nore additional ingredients.
Conpressed tabl ets can be produced by tableting the
compound in free-flowng form such as, for exanple, a
powder or granules, where 4 g?ppropriate m xed with a

bi nder, lubricant, inert diluent and/or a (plurality
of ) 25 surface-active/di spersing agent(s) in a

posaliliSla AR EdRSisd o s PLeAsed Ay dseribr ol sfample, in
Phaphaderitied] ResdarcAN2 (oY 9318 Q'Q‘%z @ef‘@léé’lﬁﬂl"ansg ﬁo?%ﬁt@;%&esns

machi ne. Phar naceut| ¢al i ons sult e for
peroral (subli ngual ) adnministration "30 conprise

TS SRR B R Bl T s e SheeP B Bt s R ric

me@dbdlisAY %éﬁh@y apd\HaRieldrl/|sarakial f%hwla?grﬁ PEMIdtRA dritefor
conpound in an inert base such as gelatin and gl ycerol

magitaiging a seducadoveight alteriveighbiadustipe hasdakert place ¢amammals

and BUBEBLI G el R GRG0 IR oL B8 gy

and)fhd;orem.lélae(eﬁ)actsv\hl ch are preferabl y isotonic with the
bl ood of the intended recipient. These preparations

Therempgpads capibp empionpd elqneyor Wrgosmtinatien yith athersvejaht-
redii'lﬁt rBrSérfd'? LN LR | ﬁé;l%gi il S R nopgct&{r‘%&f&%%&%ﬂ%ms of this

anuscu ar or in ermal 1nj ec
typp raeeanentiomml foarexappdd,dn ditd Rolbe Lmt@,ohha@tblﬁyl umdervgeighie
d onpoun téyith v¥ater and rmk!n thellﬁ sglt ng. di
reddging: 45Nt pRPEY @%P&fq%séﬂ%uae ey a °d88'“ PRCE¥S Higredients
wh&ﬁﬁﬁ&%h&é%eﬁé@ftdfﬁ&ﬂerbﬁﬁéﬁ ISR bl eﬁhl%elé%ﬁ%'waght

contain fromOoO yvvagt of the active .
reductiproon elseSst@whe:fp!hﬁuamtlnel generabmptabidisonsf theorganism in
rect al

mstratl n.are.preferably,jn the 5 form
suchd by R IR ERtnGn it ke FhBSobL o S oty of he
fat GepbRGBrRl & AGAALNEhloMS iftKdNdadsth)a ridubtiEMEf e fBPA&pots of the
conventional solid carriers, for exanple cocoa
organism. The compounds are suitable for the prophylaxis and, in particular, for
the treatment of excessive weight or obesity. The compounds are further suitable
for the prophylaxis and, in particular, for the treatment of type [l 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.

They are additionally suitable for the treatment of cancer, arthritis, sleep disorders,
sleep apnoea, female and male sexual disorders, inflammations, acne,
pigmentation of the skin, of metabolic syndrome, disorders of steroid metabolism,
skin diseases, psoriasis, mycoses, neurodegenerative diseases and Alzheimer's

disease.
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butter, and shaping the resulting m xture. Suitable

phar maceuti cal conpositions for topical application to

the skin are 20 preferably in the form of ointnent,

cream lotion, paste, spray, aerosol or oil. Carriers

whi ch can be used are pet rfhg atum |lanolin,

poI yet hyl ene gl ycol s, al cohols and conbi nati ons of two
more of these substances. The active ingredient is

al | trat fromO0. 1 t
N e A LT
adrﬁarﬁstbﬁédZ%] (%'i_’nﬂ—héﬂ‘b?g &hitFRlonea g rﬂbl%I b%’iérophhﬁné’&dﬁéblcaliy active

possi bl e. Suitabl e pharmaceuti cal tions
sulistamage whith uares selctdrd for tdxerrfpdm mfrtmﬂn samtg:ls@qjicastarmbesuty
m cl ose cont act .

aodfls BofieCinoredigisguifh onwdl Hiodd BfasS. fididifering bents and

act%ﬁh@i’édleﬁtg ForfHd NSaﬂn*iéHt@k#@ﬁ pr‘er\lreﬁﬂoﬁ’l%'f 'c@ﬁﬁillbéﬁlons caused by
fered aqueous sol ution, dissolved and/or

diaae@ﬁa@@@omt@wﬁuﬁme&@s or dispersed in a poI ymer .

A
sl SR eY Dot 086 GBIy, FENES R REEES o1 FEF gha L2
suchhgs cleresantite, thosd didctsad i W@ 08/0B83Y | dToNbWwhRErdisk A/S, and

beneficjal effects on lipid 5 netabolism and they

orally acjiet hyraglyremicagtivaingrediontsiei ght reductl on and for
[ t .
T e T

suI%@Mre@é,&n@de%ﬁhebymg&mld% rca«aﬁmdhdmedncmmspmomdwmdlones
a reduced wei ght after wei reduct.i on

ta| nl h
olufERia S Mt cSre g AP 1on RfagEn Si KT 1cAGUsE, potassium
chahi@ Qﬁi&%&@dﬁjcﬁr sdfo;it bRAHpRN &R0y d:E&bée& N \F\@<9W2%265 and
and their few si fects. The conpounds can
WQRBI0386d af dNeverNordiskoSnainisolin véertsitizensr amiwagms of insulin
receptor kinase, inhibitors of liver enzymes involved in the stimulation of
gluconeogenesis and/or glycogenolysis, for example inhibitors of glycogen
phosphorylase, modulators of glucose uptake and glucose excretion, compounds
which alter lipid metabolism, such as antihypetlipidemic active ingredients and
antilipidemic active ingredients, for example HMGCoA reductase inhibitors,

inhibitors of cholesterol transport/of cholesterol uptake, inhibitors of bile acid

_reabsorption or inhibitors of the microsomal triglyceride transfer protein (MTP),

compounds which reduce food intake, PPAR and RXR agonists and active
ingredients which act on the ATP-dependent potassium channel of the beta cells.
In one embodiment of the invention, the present compounds are administered in
combination with insulin.

In a further embodiment, the present compounds are administered in combination
with a sulfonylurea such as, for example, tolbutamide, glibenclamide, glimepiride,
glipizide, gliquidone, glisoxepide, glibornuride or gliclazide.

In another embodiment, the present compounds are administered in combination
with a biguanide such as, for example, metformin.

In yet another embodiment, the present compounds are administered in

combination with a meglitinide such as, for example, repaglinide.
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reduci ng or anorectic active ingredients. Further
anorectic active ingredients of this type are

menti oned, for exanple, in the Rote Liste, chapter 01
under wei ght- reduci ng agents/appetite suppressants,
and may al so include activgingredients which

i ncrease the energy turnover of the organi smand thus
lead to meight reduction or el se those which

i nfl ue th neral tabol i smof the qrganismin, 15
In Yftha a?%ﬁaﬁ aTbOMEt st AeRSo CPEPOHPAR Atk RATBiStered in
comBmttibA @ﬂtrﬁné artlﬁiﬁﬁ@fﬂm@d!oﬁé‘esu&ﬁt adePRlrS & ? nqgc@i'tazone,

calorie intake leads to a reduction of the
cigbiazone, Ql‘i@ﬂtﬁ@ﬁe, TIﬁ@Slgbtﬂ'p@mmdsDrar’élesucd)ralbbantﬁmr di$téosed in

WERRNIT: vl onProRelfis (R raec o udelat e T  rearticular

5-[@114@(3 atdm¥drbc3 nié!ﬁylﬁ@%‘-@'—@ﬁihézcﬂmlmétﬂo%bhéﬁﬁ]rﬁéthyﬂ or

he treatnment of type Il diabetes
Q%W@q!l@@éﬂ@ln@m s and for nornalizing I i pi d net abol | sm

i 8300 PG B raSkol P Fnl 48 = Ll iy fnoimation
with @ o-glueeskiasbaimibitdosudhngs, %re@zdmmé Ogmbisirl#caﬁws%s

of wel'l being and ot her psychiatric cations such
in arothep embodipert, ﬂcl%prmtmpcamisary a;iraln&erednmmryblnatlon

wrtﬁ‘ %W g%g/?ésln ges%%:rft;{?@gﬁ rHc?% %B O{gg %‘I;IS Qgpéﬂg att%r{t ﬁgwdchannei of

thef betet lvell$,r eathreay, fofr eiasgplabusbutarhie, alieendaniid®nglimeépiride,
sui tabl e for the treatnment of cancer, arthritis, sleep

glipizide, glicfazid eqr ensglipdsea, femal e and mal e sexual
s CRLERTER, o, b BUETLE 90, s

comeination weﬂm an sintihypkripideadc aptive umﬁeduenmc aenemtilipidemic active
degenerative di sea e and Al zhei mer's 30_di sease._

ingrghent S 7%, ot %amlty, chpiashaaming malestPol iAo Tshiss derfibrate,

gerﬁf‘ bﬂo&# f Riv%ia%n' Cﬁﬁv@ﬁatlﬁd%ﬁh\fés?étﬁﬂ | RoRAERAIAT | Qdtivastatin,
one or noreé ot her pharmacol ogi cal active

ﬂuvastat:n probucol, ezetimibe or dextrothyroxine.

In a further embodiment, the present compounds are administered in combination

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

sulfonylurea and metformin, a sulfonylurea and acarbose, repaglinide and

metformin, insulin and a sulfonylurea, insulin and metformin, insulin and

troglitazone, insulin and lovastatin, 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, MAC inhibitors, bombesin agonists, galanin
antagonists, growth hormone, growth hormone-releasing compounds, TRH
agonists, modulators of uncoupling proteins 2 or 3, leptin agonists, dopamine
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subst ances which are selected, for exanple, from
anti di abetics, antiobesity agents, active ingredients
whi ch | ower bl ood pressure, |ipid-Iowering agents and
5 active ingredients for the treatnent and/or
preventi on of conplicaiicw§?caused by di abetes or
associated wth di abetes. Suitable antidiabetics
include i nsulins, anylin derivatives of GP-1 and
such a for exa l e, those disclosed in

ag@@ﬁ’@sé?@wcr ing. NepRre Al lipasafamylase |r3h'tat9r$,v@ntagomsts of
ti [
cafRISSAT AoRt! EUABIEH) 0l Sial ST AT Pra
mmiula‘tonsyRNReamdulatgu;ahCNTrFeSgomﬁglOrtTRl—IB(mgbnlsts
oxadi azol i di nedi ones, thiazolidinedi ones, glucosidase
In RR; HRPeiIFIey|qld §oRveRiiahtibe antiobgsity adent @ feptin or modified
lepBfl goni sts, potassium channel openers such as, for
exanpl e, those disclosed in WD 97/ 26265 and WD
In 9911661&61 evhbadirrenior thies k artichesitps Ldgents eigsi déxzenshetamine  or
activators of insulin 15 receptor kinase, inhibitors
ampNefayBe- enzymes i nvol ved in the stinulation of
In Sﬁ&ﬁ@ﬁ@ﬂﬂ@ﬂﬁ%rﬁ @l'édérﬂfob% gﬁtﬂ% Y&ﬁfﬁrralfrm’fc? ?P‘é’é‘iﬁéﬁﬂuramme
I nhi bi fors of gl ycogen osphoryl ase ul ators of
in getwmﬁlmemwnhaémmm tylelmaim@esbtp pgeniis, sibwingroinedsr thehmoho- and

. Ite [ t ab s antihyperlipidemc
visfetElwie R live Rrdabsifes SRR ¢ hotive -
In aﬂmr@ciheﬁﬁtscﬁmmfeﬁf tR& aRmbSediMdgRNt feskistadse i nhi bitors,
20 inhibitors of chol esterol transport/of chol est erol

In @pothas, embedisnedt sther aptiokesilyi agenteidhyvppindeh @iethylpropion or
ors of the mcrosonmal triglyceride transfer
ph%rﬁigtrﬁfln% (MIP), conpounds whi ch reduce food intake,

ThéBAssem doidduade may additidnalbt bey adriimigterdd éntsmbination with one

. act on the ATP- dependent potassi um channel of the beta

or ggre @ntih VﬂeW’%ﬂYWm@'ﬁ”%@XWﬁﬁ|erﬁ"tthEe"ten5'Ve active
t n [ 0

lng%cﬁﬁﬁtlgn gu(?”'ﬂé’t'é qﬁo urt r@:l‘f‘ %Oe%ﬁ%dﬁtr}:’)l, : eﬁBl:,TJg{Sl%de "hindolol,

propoanuooinalsd maopndllnlnAﬁlEe(an‘u_i;uotenmnrrtmnvet‘tlr@enxvmda) mhibitors such

as,zfﬁlr %ga%{prén %%Bra%p&qm@eéﬁaquﬁ fosmopnlaPémopnl quinapril and

rampril, calcium channel blockers such as nifedipine, felodipine, nicardipine,

isradipine, nimodipine, diltiazem and verapamil, and alpha blockers such as

”doxazosin, urapidil, prazosin and terazosin. Reference may furthermore be made
to Remington: The Science and Practice of Pharmacy, 18th edition, Gennaro,

editor, Mack Publishing Co., Easton, PA, 1995.

It will be appreciated that every suitable combination of the compounds of the
invention with one or more of the aforementioned compounds and optionally one
or more other pharmacologically active substances is to be regarded as covered
by the scope of protection of the present invention.

The efficacy of the compounds was tested as follows:

Biological test model;

The anorectic effect was tested on female NMRI mice. After withdrawal of food for
24 hours, the test product was administered by gavage. The animals were housed

singly with free access to drinking water and were offered condensed milk




gl i pizide, gliquidone, glisoxepide, glibornuride or
gliclazide. In another enbodi nent, the present
compounds are adnministered in conbination 30 with a
bi guani de such as, for exanple, nmefformn. In yet
anot her enbodi nent, the prﬁient conmpounds are
admnistered in conbination with a neglitinide such
as, for exanple, repaglinide. 16 In yet a further

enbodlnent t he present compounds _are adm nistered in
30 suiRptesaaiteadministeation; of i podueas. Jie eerdenssd mik consumption
r t [
we BB ipglf B0 R Tou 619 36500851 18 BBV Boing of the
an%lé&%?obielﬁed thdne@sﬁeﬁeﬂiicboﬁmmp‘mm s ¢ompared with the
articular 5 5-[[4-[(3,4-di hydro-3
_Vemﬁ@ﬂﬁ?ﬂeqQ@ﬁHDbaWUFW%zoI|nyInethoxy]phenyl]nethyl]
2,4-thiazolidinedione. 1In a further enbodi nent, the
present conpounds are adm nistered in conbination
wi th an a-glucosidase inhibitor such as, for exanple,
mglitol or acarbose. In another enbodi nent, the
present conmpounds are admi nistered in conbination 10
with an active ingredient which acts on the
ATP- dependent potassi um channel of the beta cells,
such as, for exanple, tolbutam de, glibenclam de,
glinmepiride, glipizide, gliclazide or repaglinide. In
yet anot her enbodi nent, the present conpounds are
adm nistered in conbination wth an
anti hyperlipidem c active ingredient or an
antilipidemc active 15 ingredient such as, for
exanpl e, chol estyram ne, colestipol, clofibrate,
fenofi brate, genfibrozil, |ovastatin, pravastatin,
sinmvastatin, atorvastatin, cerivastatin,
fluvastatin, probucol, ezetim be or dextrothyroxine.
In a further enbodi nent, the present conpounds are
adm ni stered in conbination wth nore than one of the
af orenenti oned conpounds, e.g. in conbination with a
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sul fonyl urea,

troglit

€,

azone,

repagl i nide and netform n,
insulin and netform n,
insulin and | ovastati n,

i nsu
i Nsu
etc

lin and a
lin and
. The

conmpounds of the invention gray additionally be
adm ni stered i n conbi nati 011
antiobesity agents or appetite-regul ating active

i ngredi

ents.

with one or

nore

25 Active ingredients of these types

Table kel echearectiemitect geanyied ais tha reduciion igaike cumulative milk

coRARRENT of A5t RiReS Wi, e FERERAT, o1

s, orexin
s, CRF

Exagpid St|©ralCRF BRunitber@dni st s NUmbepbt i n edii&loh, inf e
agoni st{s, MSH ({me] anocyte-stinul ati ng hor rone) ,
agoni st|§0SECK . |agtmalst s, ser ¢RIy eupt akeumulative  milk
i nhi bit Y - enal | ;
reupt aEoal L EEERIERANC ATRNEHR ReREmidon as
bonbesi|n agoni Stenswapkion of acdresyomptivinsof ¢Yomtthe control
hor nong, grow hi _hor none-rel easi ng conpounds, TRH
agoni stls, modul [H%ieatsd uncol Iei‘%{?t"ﬁ’rlotei s 2 or 3,
| eptin [agoni st S m ne 17 ists (bronocriptine,
Dopr exi|n), |i paggﬁ@sl ase i nhfﬁ%maor s, ant agoni sts of
cannabijnoi d reqéifndl 1, nodulfoljs of
nodul atjors, . RXR nodul at ors, RWCNTE agoni st $ or TRP

5 agoni st|s. 0 orle entddd-frent of tRd I#%ention, t
antiobasity aggnt s teptim or nodified 5 teptimnm—in

g anot herj enggedi nent, 5y bgeant i obesist)yz ggent |i s
dexanphet am ne Jor anphet ami me. I'n_anot het enbodi nent ,
the antiobesity agent is fenfluram ne or
.dexfenfluramne., || et anot her odi nent, the

1t i YR b P iNa Jahip tha tiEicamsaHnde ins frTihbsali@ saay

an@;ﬂe}?ﬁ@ SRbbYAR] SR REE VR SEItANS b tR%ioBEsify Rt

urther enbodi ment, ‘the antiobesity agent

orlistat.
The examples and preparation methods detailed below serve to illustrate the

invention without, however, restricting it.

- General processes

fqtamne. In
I's

The starting materials used in the synthesis were purchased from chemical

suppliers such as Aldrich, Acros, Sigma, Fluka, Nova Biochem, Advanced

Chemtech, Bachem, Lancaster and other companies.

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

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

Examples of suitable protective groups and their use are described in The
Peptides, supra, 1981 and in Vol. 9, Udenfriend and Meienhofer (Editors) 1987

(included herein by reference).




I n anot her enbodi nent, the antiobesity agent is
mazi ndol , diethyl propion or phenterm ne. The present
conmpounds may additionally be adm nistered in
conbination with one 1.5 or nore antihypertensive
active ingredients. Exanplgg of antihypertensive
active ingredients are beta bl ockers such as
ai prenolol, atenol, tinolol, pindolol, propranol ol
and net prol?l,_ACE (angi otensi n converting enzyne)
Gengialgnethoss o splid-phase syntbesisprere usaddodpepare the compounds of
L] > . L) |
th B e Ao MRS BRI o S W crbor R E ky s towar and
Y aamgrin fSeditl Rhese Reptiod Pynthesini(Eavetingri &&Co.28an Sranitipta¢969)
iLtiazem and verapam |, and al pha

. nj nodi.pi ne, di
.(*“5|U9@85&'§e'§‘dm{e£%ren ©kazosin, urapidil, prazosin and

terazosin. Reference may furthernore be made to
Rem ngton: The Science and Practice of Pharmacy, 19th
Undelig inditatesbotharwise, thdi campowidskwergdyinsiesigediosing TentaGel
t PA,,1995. It wll be a eci ated t.hat . ever
HISEERN SiResta (R EPm BOIVGRerS: THRBOEBhIdin GamGier ALY aable polymer
cohfie & ibsmBhédtalike?! THI® ifh0bf ddidiinh @aRRRThtenRfated in all
conpounds and optionally one or nore other

‘ typaisefysiopogientade) biidoe procasgissiasetbed by Mojkayeky.ebatdbdJ. Org.
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Ci¥in e, 89, 312-a1P7 480 Pafi L EBAb a8 o 2% abaR0aL o
CHemhisb\W2000 Biaridew, dal -t1es 7. poge(incldded iverein Gyaefdrence).

effect was tested on female NVRI m ce. After
wi t hdrawal of food for 24 hours, the test product was

n 404 S Sy PR 130 JEA ol 3 5ime) amin was
usefif ey &M8Ondensspihce |HrodhaSOnnitruttesmabtetal link at an elevated
adm ni stration of the product. The cqndensed m |k .
terRtheg: 3P Rieleciel rimA 0 s CONP KOs e segondary amine
proviided) tl?éf@l#]h@n gtﬁaepelgm@{ IHisd NG finﬁﬁ hRas 3EfdES MRSmeans of

obser ved. e neasured m | k consunpt?on was conpared
DiGiHBAL loe HATU/DIEA, usually in DMF. The coupling was carried out at room
temperature (RT) for 16 hours or at 55°C for 4-5 hours. Protection by the Fmoc
group was eliminated by using 50% piperidine in DMF (5 + 15 minutes). The
substitution can be determined by measuring the amount of liberated Fmoc 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 in accordance with the description in Krchnak, V. et al., Collect. Czech.

Chem. Commun. 53 (1988) 2542 (included herein by reference).

The free amino group of the structure bound to the solid phase was then coupled
to Fmoc-beta-alanine {or Fmoc-alpha-amino acid or substituted beta-amino acid).
The coupling was effected with N,N'-diisopropylcarbodiimide (DIC) in the presence
of HOBt, usually in DMF. The completeness of the coupling was monitored by the

ninhydrin test.
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vehicle-treated control animals. 19 Table 1: Anorectic
effect nmeasured as the reduction in the cunul ative
mlk consunption of treated conpared with control
ani mal s. Exanpl eOr al Nunber of Nunber of Reduction in the
doseani mal s! ani mal s/ cunul ative m |k [ ng/kg] cunul ati ve
m | kcunmul ati ve m I kconsunpTi on as consunpti on
of consunpti on of % of the control the treatedthe
control animal sanimals N[ m ] N [m] 5505/2.45/3.4031
A rrsisstion hygne heeas grqup \ya%@l"amﬂted Wit 20%e pingsiding inddMF for
u nectic
5 477 LSRR TS oo LB inge 4K PedBffig FoiRAE
abag[bahce Ehmeewupc:)rleat 20@ npt aﬂﬁw@ﬁmmaﬂmbﬁ@é&xﬁtﬁc&bh Eithe
el o erve to strate the inventjon wtho
Vol R wasting iavilaneithe wslahtar the pelyaaremplayed in the
syifthakisi ng materials used in the synthesis were
purchased fromchem cal suppliers such as Al drich,
Thadrassamﬁogrrau p&lofi ke stNostarcBbaaiteim thadelid phdse @rasrthen h,

nca t and, ot he ni e I n . the
oL vaf R 7 arC AT o P SURRDBrodney L Ae/BIEA in DCM or
acg@humgtlves used mere protected by protective groups
to prevent side reactions during the coupling steps.
Thexampleisness slitheasillionylatios ovasmogiteriegsbiaing ninydrinuset.
are described in The Peptides, supra, 1981 and in
Vol .. 9, Udenfriend and Mei enhofer (Editors) 1987

After completion of the assembly of the precursor of the linear compound on the
polymer, the solid phase was washed successively with DMF and DCM or THF

and dried in vacuo.

The desired compound was subjected to cyclative cleavage off with formic acid at
room temperature for 18 — 24 hours, at 50°C for 6 hours or by a combination of the
two conditions. The polymer was filtered off and washed with DCM or formic acid.
The washing liquid was introduced into the formic acid solution. The solution was

evaporated. The residue was dissolved in a mixture of water and acetonitrile and

freeze dried.

The dried compound was purified with HPLC with a suitable gradient of 0.1% TFA
in water and acetonitrile (ACN). After collection of the peak containing the desired
synthetic product, the solution of the compound was freeze dried. To confirm that
the correct compound had been synthesized, the compound was subjected to a
qualitative determination with electrospray mass spectrum (LC/MS) and/or an
NMR analysis.

For HPLC analysis a sample of the compound was analyzed with the Beckman
HPLC system (consisting of the solvent supply system 126, the programmable
detector module 166 and the autosampler 507e and controlled by data station with
Gold Nouveau sofware) using a YMC ODS-AM 4.6 x 250 mm column (S-5 (5 ym),




(i ncluded herein by reference). 20 20 Genera! nethods
of solid-phase synthesis were used to prepare the
compounds of the invention. Methods of this type are
descri bed for exanple by Steward and Young in Solid
Phase Peptide Synthesis (F?genan & Co., San Francisco
1969) (included herein by ference 5 Unl ess indicated
ot herwi se, the conmpounds were synthesized using
TentaCel HL12019 Resin (Rapp Pol ynmere, Tubi ngen).
YMGi IsccVrimingionl N, AlGA) atid 30 lpml \With thizsettiag.rasflew rate of

" PAEPREF Lk R Chreclalls BebkBS g SRR R 2D Bwi@v (¥R

qualitpreas udedcisidlegntoy Voj kovsky, T. et al., ! :
Chem 1998, 63, 3162-3163, and Patek, M, Contribution

....t.o..Conbi-natorial . Chem stry 2000, London, 11. - 14. 7.

SC,?[QIQ‘g{l ncl uded herein by reference). In the first
synthesis step (see scheme 1 for general synthetic
schene), amne was used in DMSO ©o replace bromne in
the bronpacetal |ink at anaginevated tenperature.
Frnoc- prot ected anmino acid was gouplPtd onto the

e orro MR Do e S P, T

was effe
HATU/DIEA, usual ly in DWMF [ing was carrl
out at room tenperature(RT) for 16 hours or a1)55cR2
for 4-5 hours. Protection by the Fnog groupgnas
el i mnated by usi ng 5@% pi peri di ngng DI\/F (5 15

FRenithes) - T u“ﬁﬁ can be 1 Red oy
—freastt+ng the am)un ®er at ed c fro 4 the
I ut b

absor bance of the s gn at 30 [ e mmation
of the protecti on voI ume of th@%\/\%@ﬁ ng liquid
and the wei ght of the pol yner enpl oyed in the
synthesis in accordance with the description in \T/
Kr chnak, V et gl ., Colcl,ect Czech.

)H/ / HCOOH R3.&
- o” N N7 TR2
)\ L

The compounds can also be prepared in solution in analogy to the described
synthesis on the resin. (Scheme 2). In place of the functionalized resin, in the first

10 stage 2-bromo-1 ,1-diethoxyethane is reacted with a primary amine.
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Chem Commun. 53 (1988) 2542 (included herein by
reference). The free am no group of the structure
bound to the solid phase was then coupled to
Fnoc- bet a- al ani ne (or Fnoc-al pha-am no acid or
substituted beta-am no aci?%. The coupl i ng was
effected wwth N, N - diisopropylcarbodiimde (DIC) in
the presence of HOBt, usually in DVMF. The
conpl eteness of the coupling was nonitored by the 30

ScHem®yrin test. 21 A protection by the Fnoc group was
elimnated with 50% pi peridine inpMF for 5 + 15
m nutes. The anount of Iibq&&&ed noc was measur ed
fromthe absorbande of the S0 [ at 30 nm after

e M on @fNifrhe tection, e volune-ef the Q

washi/ngNgi quid—ard. t he/ Wehght—of—the—pel yner élTle\oh}/ NAloc

i the 5 synt hesi §/._€?he free Bifi ¥ Tgr oups ofot he !

structure bound to’the sol R phase was th Rt R2
f)onyl ated with up to 2 equival entsgof a syjtable

g?;@%lr:ﬁﬁg)arg%luﬂcchl oride/ DI EA i n DCM or |:@c%t onitriljle. The

acg;jon{) et eness of % sul fogyl ati on Was mﬂl‘\#é@ by the

—h-Rhyera-st est . %‘a—nzu-qr onplgtion~of the gssenbly of
the precursor of | i ' méa cor?pol]ﬁﬂ*gn_rh‘e—p‘m‘wrer,
the solid phase Avas vvasﬁed jlccessi vEPY "”'h DV and

DCM or THE and dried in vacuo. 15 The desired

conpound was subjected to cyclative cleavage off wgth
flormc acid at @®oomtenperature for 18 - 24 hourslil atO
for 6 fours pr by a gomBination of the twyw
condi trops! poty wgs fildceed of f afthdashed
witH DM or T 8F m czacid. ~The wastimg—t qui ¢ N R2
introduc®d iRt o the formc acid solution. The dgl ugjon
was evaporated. The regs due was dissolved in a 0
m xture of water and acr\l?torgtrile and R4
R4 = NHCbz R3\5”0 /[ :/E futher R
HBr, HOAG O” “N N R2 functionalization N o
\/J*o R3:S/,? /[Nf
NH, o N R
0
R5,NH

The resuliing product is reacted with the amino acid in analogy to the solid-phase
synthesis. The allyloxycarbonyl protective group (Aloc) can be used in place of
FMOC as amino-protective group for the amino acid, and 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, HOBt) or with use of uronium salts (HATU, HOAL) to
the free amine which has been obtained by elimination of the Aloc group.
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20 freeze dried. The dried conmpound was purified with

HPLC with a suitable gradient of 0.1 % TFA in water

and acetonitrile (ACN). After collection of the peak

containing the desired synthetic product, the

sol ution of the compound Sﬁf freeze dried. To confirm

that 25 the correct conpound had been synthesi zed, the

compound was subjected to a .qualitative determ nation

with el ectrospray nass ectrum (LCIMS) and/or an
Theygrclizgtian yngc@edsandeP@elcgﬁaw@h@n%a@@thﬂ bermquwsarbonyl (Cbz)

oSN A8 PRI SRS AL A s

in m*ra]xggmmblabodet(mt:ﬂ%mﬁmdul e 166 and the autosanpl er
507e and controlled by data station with Gold Nouveau
.sofwar.e). .usi.ng a.YMC ODS-AM 4.6 x 250 _.mm col.um (S5

TOQPLRE e iRy AR Sbarite of Y 8brdled B

submtahee igradhiadote @ﬁ 0.184 etré@thhdﬁeﬁ&é‘lﬁw with 18nb0ACHcetdRiitrile or

) it d I t H2Ni
in agclé%ﬂlaﬁy. TE%S@olqusj;&grrg 3 gf%%?@)ound was Llsually ﬂltere‘a_g througlgqh3 a gyrlnge

connected to an ACRODISC 13 CR PTFE 0.45 um filter (Gelman Sciences; Ann
Arbor, MI, USA). An appropriate volume of the filtered solution of the compound
was injected into a semipreparative C 18 column (YMC ODS-AM, S-5 (5 um),

20 x 150 mm, YMC, Inc., Wilmington, NC, USA). The flow rate of the gradient of
water/0.1% TFA buffer and ACN (HPL quality) as eluent was maintained by means
of the Beckman SYSTEM GOLD HPLC (System Gold, programmable solvent
moduie 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 purification, compounds with basic groups were obtained as triflucroacetates.

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 diethyi

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 ym,
flow rate of the acetonitrile/water/0.1%TFA gradient 0.7 mi/min) in ES+ mode.

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




N, \O HCOOH | R4 NFnoc The conpounds can al so be
prepared in solution in analogy to the descri bed
synthesis on the resin. (Scheme 2). In place of the
functionalized resin, in the first 10 stage
2-bronD-I,1-diethoxyethan% is reacted with a primary
am ne. Schene 2. LO H2NI P P LO Pd(PPh3) 4

Di nethyl barbituric acid Lo R4 = NHCbz HBr, HOAc H2

O R3. N~- OHCOOHRL | R4 f EDC, HOBT CS, N'1-, N-R2
Scheme 3:

O
HO NHFmoc
-0 DMTMM I/
R2
1 DMF‘ . 2 H,N
2. 10% Diethylamine -
DCM
1. Z-DAP(Fmoc)-CH
DMTMM
DMF
2. 10% Diethylamine
DCM
S0  Rf o.,0 o~
’ °s? o R
Lo &7
R2
N/
N4 HN
S\N o DIEA, DCM /\(&
Y H '
NHCbz HN ©
X _ NHCbz
4 3
Formic acid
60°C
o i
N

The synthesis shown in Scheme 3 was carried out in analogy to the other solution

| synthesis. In this case, the amide couplings were carried out in each case with
DMTMM as coupling reagent. In addition, Fmoc was empioyed as protective group
in the solid-phase chemistry, and was eliminated again with diethylamine. The
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R3.. i/ R3, il0 R4 (D~ S,NN --, R2 R5 ,NH The

resulting product is reacted with the amno acid in

anal ogy to the solid-phase 5 synthesis. The

al I yl oxycarbonyl protective group (Al oc) can be used

in place of FMOC as am no-jprotective group for the

amno acid, and is introd d (Aloc-C

triethylam ne) and elimnated ( Pd(PPh3)4,

di met hyl barbi turic acid) by nethods known fromthe
sulfonasnide wyas nalntreducad aleng avthalglsecond iagnide chupling, but was

for Rl 48R kuferp O G bl %, O, Gl g s
eliraiated with WIS Eid duetomigile.car fuewiel RirttionBIiARNG Rre carried out
or with use of uyronium salts (HATU, HOAt) to

_ HoBt) |
in anglogy tetheranvedesenPHeR. been obt ai ned by elimination .

f ViG] i ' > .
Th fedints SheAERYIod (R BGL S AliRes R GRRIE 1A Riious
supplienp sush ek A v, @drag, ($igier Flukag Neeva&Bioaead, Advanced
Subsequent functionalization proceeds in analogy to

Ch@ﬁﬁe%&;@h@%éﬁrﬁgpt@q,_ RBPH’H’@'WQT@LR*F-_ was purified by
UnfR¥Sh@RLRY c?chéﬁv']?é,ethgffolwvﬁgé T?@F.Sag' Wetd ueEY 45t the cheical
b a ture . 0

substance in m xture o strength aqueous
angliysih: 10 - 50% acetonitrile or in acetic acid. The

a8 chiirRaesrariers aoea omeRoRoBy S SLEMER RaiaetTHE LG with
malss IsbBEtrbireteFRIbtSRtbE NARSollOWIhg WERlisedW atdB&YM
appropriate volunme of the filtered solution of the

Cogthigsoeei P10 Glds4 Brj 33.6¢4 120tA, himivviep véthat Gei acetapitride (0.1%
triﬂﬁSHﬁB&tié g%)%gﬂ% \J\%tgl' 60?1 %nt)riﬂuoroacetic acid) to 0% acetonitrile

- (0.1% trifluoroacetic acid) and 100% water (0.1% trifluoroacetic acid). 1-minute

flow-through time and subsequently 1-minute equilibration to the starting
conditions. |
Electrospray mass Spectrdmetry, positive mode (unless indicated otherwise).
Preparative L.C: semipreparative liquid chromatograms were recorded with a
Gilson 215 liquid handler, an apparatus which is suitable for analyses and
semipreparative processes. Mobile phase: water (0.1% TFA) and acetonitrile
(0.1% TFA). The samples were initially investigated by analytical methods. An
appropriate semipreparative process was then used. 5% to 100% acetonitrile, 12
minutes (unless indicated otherwise). Waters (YMC) Combiscreen columns for
analysis, 4.6 x 50 per C18, 5 u, 120 A are used. Waters Combiscreen 20 x 50.5 u,
120 A semipreparative columns.

Thin-layer chromatograms (TLC) were recorded with glass-reinforced 60F-254
silica gel plates 0.25 mm thick.

Flash Chromatography: this process was carried out by the method described by
Still, W. C., Kahn, M. and Mitra, A. in J. Org. Chem. 1978, 43, 2923, or adapted to
commercially available systems such as Biotage Horizon, Isco Opix or
Companion. The solvent systems indicated in the experimental examples were

used in these cases.
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20 x 150 nm YMC, Inc., WImington, NC, USA). The flow
rate of the gradient of water/0.1 % TFA buffer and

ACN (HPL quality) as eluent was nmintai ned by neans

of the Beckman SYSTEM G(lD HPLC (System Col d,

programmabl e sol vent u% 126 and progranmabl e
detector nodul e 166, controlled by SYSTEM 15 GOLD
software). Elution of the conpound was nonitored by W
detection at 230 or 280 nm After identification of
Mignpwaye sliyntitesisi eintasapadinatedootbervdgad thednigevaye readlios; were

calrBO, SRS s SEBIMIHY Gptor BRFAREL S PR e b

W|th basi ¢ groups were obtained as trifluoroacetates.
Hydr ochl ori des of these conpqunds can easily be
A"é‘ﬂ% Sﬁ'lcé@t?ﬁl/ massgs insdicatad are Mmanaigiteicet ate of the. .
compound with an excess of HCI/di oxane. After
evaporation of the solvents, the hydrochloride of the
Abboeviatioiswas precipitated with diethyl ether and
s carrled out

at ed iltrat w th
U”h@%ﬁ?"&%teﬁyp?tkﬁ'w& thﬁ@bﬁ?‘éﬂ“% SRFlaw ha"e the

foll g@g .h a Glson 215 liquid handl er tvvo
g n@ zu LG 10AD liquid nodules, a Shi madzu SPD-1 QA

detector,a Keystone Betasil C 18 colum (2 x 30 mm 3
Io%\tlrate of the acetonitrile/water/0.1 %FA
CS\[ad*C@ﬁ? m/nin) in ES+ node. For the NMR

Alcﬁ:ﬁal/-\Mﬂbﬁ cdrBenyanpl es were nmeasured i n DMSO- d6
Dlé drich) wth a_ 30 Bruker Avance DPX 300. 1.

AiganreryicagodimideM DVF 2. 10% Di et hyl amine DCM S' N
EDE —Q-(S—Dlmethylaminopropyl)-3-ethylcarbodnm|de

FMOC = 9-Fluorenylmethyloxycarbonyl
DCE = 1,2-Dichioroethane

DEA = Diethylamine

DIEA = Diisopropylethylamine
NaBH3CN = Sodium cyanoborohydride
DMAP = N,N-Dimethylaminopyridine
DMF = N,N-Dimethylformamide

 THF = Tetrahydrofuran

25

30

DIC = Diisopropylcarbodiimide

DMSO = Dimethyl sulfoxide

DCM = Dichloromethane (also referred to as methylene chioride)

DMTMM = 4-(4,6-Dimethoxy[1,3,5ltriazin-2-yl]-4-methylmorpholinium chioride
HOBt = 1-Hydroxybenzotriazole

HOAt = 1-Hydroxy-7-azabenzotriazole

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

ammonium hexafluorophosphate

EtOAc = Ethyl acetate

HOAc = Acetic acid
EtsN = Triethylamine




H 4 NHCbz Formic acid 600C DIEA, DCM 0 OCC to RT
NHCbz 3 S N'N_,'"~R2 NHCbz NH2 5 6 The synthesis
shown in Scheme 3 was carried out in analogy to the
other solution synthesis. In this case, the am de
couplings were carried out,4n each case with DMIMM as
coupling reagent. In addit?%n, Fnoc was enpl oyed as
protective group in the solid-phase chenm stry, and
was elimnated again with diethylam ne. The 26 _
HA 7 wirapbhlggc gl not i ntroduced al ong with the second
1] ' .ybut was forned after the latter wth
HE?'2 Qggr%gli‘égﬂ%rﬁ%ud :

use am ne as base. The Cbz group was
HRIQ #iHigh eerfairhindeViduid thesrbgraphiy e. ALl further
functionalizations were carried out in analogy to the
TEAwoJEethytaeinept i on. . 5 The reagents and. buil di ng
Qc A synt heses originated from vari ous
Th@dpp}ﬁﬁrg@ﬁ@s&lgﬂmggb%Al drich, Acros, Sigma, Fluka, Nova
Bi ochem Advanced Chentech, Bachem Lancaster, Rapp

Po} Ymere etc. . . L S
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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Unl ess indicated otherw se, the follow ng nethods were
used for the chemcal analysis: 10 liquid
chr omat ogr aphy/ mass spectronetry anal ysis (LC/ M5):
Agilent 1100 LC with nmass spectroneter detector. The
foll ow ng were used: V\ate:%%(Yl\/C) Combi screen Pro C18
4.6 x 33.5 p, 120 A 3 m es wth 10% acetonitrile
(0.1 % trifluoroacetic acid) and 90% water (0.1%
trifiuoroacetic acid) to 0% acetonitrile (0.1 %
trifluoroacetic acid) and 100% water (0.1 %

ExtaH ILLIOI‘ oacetic acid). 1-mnute 15 flowthrough tine
and Ssubsequently 1-m nute equilibration to the

3-Azmmbt6-(¥gchm@bbﬁz'ygns(s-&m-mﬁQﬂ@&kﬁﬁ@ﬁ&rﬁ@aﬁbmﬂﬁsiiédpropyl-
positive node (unless indicated otherw se).

. hexahydioriragiollc2-adRirpaEeat dtdi98e | i qui d chr omat ogr ans -

were recorded with a G lson 215 liquid handler, an
apparatus which is suitable for anal yses and 20
Straeiirqar epar ati ve processes. Mbil e phase: water (0.1 %
TFA) and acetonitrile (0.1 % TFA). The sanples were
initially_ipvestigated by anal ytical nethods. An
appropri at ey sempregargti ve process was then used. 5%
Clt o 100% aceNeQiAT | @ m nutes (unl ess indicated
3 Wag er s }=X) Conbi screen col ums for
5@ per C18, 5 au, 120 A are used.
reen 20 x 50.5 p, 25 120 A
col ums. Thin-Iayer chromatograns
a corded with gl ass-rei nforced 60F-254
sflica gel plates 0.25 mmthick. Flash chromatography:
this processMias carried out by the nethod described
by Still, W C, Kahn, M and Mtra, A in J. Og.
Chem 1978, 43, 2923, or adapted to 30 commercially
0.38%d At Li | -
PB45] PSS P71 ot Ul M 2 9P g Plymere,
Tukingen) weswashedavitil B8 S@r 20 equivdleints oh2Mdsepropylamine 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-chlorophenylalanine (3 equivalents) were coupled to the secondary
amine on the polymer using HOAt (3 equivalents) and DIC (3 equivalents) in DMF.

The final concentration was 0.2 — 0.3 M. 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).

Z-Dap(Fmoc) (3 equivalents) were then coupled on using HOBt (3 equivalents)
and DIC (3 equivalents) in DMF (final concentration: about 0.2 M) over a period of
at least 4 hours. The Fmoc protective group was eliminated with 50% piperidine in
DMF (56 + 15 minutes).

The polymer was washed 5 times with DMF and 4 times with DCM and mixed with
a solution of 1.5 equivalents of 2-methoxy-5-chlorobenzenesulfonyl chloride and 3
equivalents of DIEA in DCM (final concentration: 0.1 — 0.15 M) and reacted at
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27 5 M crowave synthesis: unless indicated otherw se,

the m crowave reactions were carried out in a

personal chem stry creator, optimzer or synthesizer.

Al'l the cal cul ated masses indicated are

nono. i sotopi c. Abbreviati Oﬁé Unl ess i ndicated

ot herwi se, the abbreviatio in the exanpl es bel ow

have the follow ng neaning: 10 ACN = Acetonitrile

Aloc = Allyloxycarbonyl DIC = Diisopropylcarbodiimde
rogpdemperatareyarst hguranit wastbpy Washed & tiyes aribodMmanikd times

. =.9-Fl.uqr t hyl oxycar bonyl 15 DCE =

wiff' 5 Méﬁ?gf'ggt"ﬁ%lé‘@o DEA = Diethyl amine DIEA = Di|

e . .
@mpegdﬁﬁﬁgb%?%ﬁfgﬁhﬁ%@g@r Wals GHiBd Reathohy gl bfiformic

DVF =
- acid apdehakery af womtanreratyre forTs haussanst ak 80 - BFC for 6 hours.

0 . i b e F o
THEATIREP B RSREL it Abd Syast Sl BT EaBilec i were
evapbaated i va&udDVhbYesidue was treated with 5 mi of 37% HBr/HOAC at room
4- (4, 6-D net hoxy(1,3,5]triazin-2-yl}-4-nmethyl morpholin
tempgriatutesior ddhours and evaporated in vacuo. The hydrobromide of the
product was precipitated by adding diethyl ether and was filtered off. The pure title
compound was removed after purification by HPLC. The system and process
described under “general process” was used for this. MW = 554.12 (calculated,

monoisotopic); measured value (M+H)": 555.3.

Example 2
3-Amino-6-(4-chlorobenzyl)-1-(2,4-dichlorobenzenesulfonyl)-8-
isopropylhexahydropyrazino[1,2-a]pyrimidine-4,7-dione

Structure:
\( Cl
)
ci N
O
S
i N
@] 0
NH

0.7 g of TentaGel HL12019 (bromoacetal linker, S = 0.5 mmol/g, Rapp Polymere,
Tubingen) 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) were coupled to the secondary amine
on the polymer using HOAt (3 equivalénts) and DIC (3 equivalents) in DMF. The

final concentration was 0.2 — 0.3 M. The reaction mixture was left to stand at room
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HOBt = 1- Hydroxybenzotri azole HOAt =
1- Hydr oxy-7- azabenzotri azol e HATU =
D net hyl am no([ 1, 2, 3]tri azol o[ 4, 5-b] pyri di n- 3-yl oxy) ne
t hyl enedi met hyl - anmoni um hexaf | uor ophosphat e 30

Et OAc = Ethyl acetate Acetic acid Et3N =
Triethylam ne 28 5 HCl zloﬁ\l%rochl oric acid HBr =

Hydr obrom ¢ acid HPLC = Hi gh performance li qui d

chr omat ogr aph TEA = Tri et hyl am ne
tenmperasi e \arnight. /b rrdymee wesl wastieddss Bmawl@sDMaFr videt Emoc

orSBRA BRSBTS e, HADRSS + 15 mintes)

CbieISQpQFb@@b)l (8 éc{?@@e?ﬁﬁ}lh@ﬁe th&d doupmed én using HOB (3 equwalents)

B anaé?ig/ %equr(@eaﬁo By BMF- (fioeh seneasizations abeufy2 Mgaves guperiod of

r Bg?ﬁ&@@@é’%@@@%{:ﬁwg p@@\{ub%ﬁhﬁﬁaﬁ%@th%@ﬁl% geridine in

DMPér(ﬁmE{i:anmhteb) nker, S = 0.5 mmol /g, Rapp Pol ynere,

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-dichiorobenzenesulfonyl chloride and 3
equivalents of DIEA in DCM (final concentration: 0.1 — 0.15 M) 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 dried polymer was mixed with 15 ml of formic
acid and shaken at room temperature for 16 hours and at 50 - 55°C for 6 hours.
The polymer was filtered off and washed with DCM. The combined filtrates were
evaporated in vacuo. The residue was treated with 10 ml of 37% HBI/HOAc at
room temperature for 2 hours and evaporated in vacuo. The hydrobromide of the
product was precipitated by adding diethyl ether and was filtered off. The pure title
compound was removed after purification by HPLC. The system and process
described under “general processes” was used for this. MW = 558.07 (calculated,

monoisotopic); measured value (M+H)": 559.3.

Example 3
6-(4-Chlorobenzyl)-1-(5-chloro-2-methoxybenzenesulfonyl)-3-diethylamino-8-
isopropylhexahydropyrazino[1,2-a]pyrimidine-4,7-dione
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10 Tubi ngen) was washed with DVMSO. 20 equival ents of
2M i sopropyl am ne solution in DVSO were added, and the
m xture was kept in a closed vessel at 60C for 15
hours. The pol ymer was washed 7 tinmes wth DW.
Frnoc- (S) - 4- chl or ophenyl al a@é ne (3 equivalents) were
coupled to the secondary amine on the polymer using
HOAt (3 equivalents) and DI C (3 equivalents) in DW.
15 The final concentration was 0.2 -- 0.3 M The
StUEHIE®S on mixture was left to stand at room

t enper at l%ver ni ght . Tge pol ymer was washed 6 tines

wi th DVF. Fnoc prorEktive group was eli m nated
oW th 50% pi peri @ ne DMF (5 + 15 minutes).
(Froc [
(3 edui valjent 8720 and DI C (3 equivalents) .in DV .
on: about 0.2 M over a period of

nd hours. The Fnoc protective group was
' i 0% pi peridine in DW (5 + 15
m Qut es) . e polymer was washed 5 tines with DMF and
47t mes wi thy,DCM and m xed with a solution of 1.5
equi val ent KOf\\%- nmet hoxy-5- chl or obenzenesul f onyl

chloride and 3 125 equivalents of D EA in DCM (fi nal
concentration: 0.1 - 0.15 M and reacted at 30 room
tenperature for 5 hours. It was then washed 5 tines
with DM and 5 tines wth DCM and dried in vacua. For

50 rﬂlgaof:ﬁ-((‘#-&hIoreb@hmya@-méthoxy—ﬁﬁcmiﬁrbbénmie@mfbnym ammo 8-
of formc _acid and shaken roo

wW@Pg@r%hV%@&Fﬁ%Mﬂ @]?H’YHW’H?%‘@7“11'QS§G'¥Q§PC@OH€9r('éxampie 1)
we?e Jﬁ@ol@@&i YA'8 rmP’@sméiHah%f ethdofdo dﬁ"tﬁ a‘@@ bedidWbi Qﬂ%d 100 ul of

he conbi ned f ates Were evdpor at e I'n vacuo
aceteldledjuée wad 1tmeaf &bl wdithmﬁzyahobtbroh?%ldissbld@an i HFowere

RS a2 Kl SARESE Pl b 25yl
sus?iié?lldg@ ifl5e4 MBthN &b Byl apetat@and filtbRiafrSidh a ShaRic@ gel
column. The eluent was evaporated, and the crude substance was dissolved in a
mixture of acetonitrile and water and freeze dried. The pure tifle compound was
removed after purification by HPLC. The system and process described under
“general processes” was used for this. MW = 610.18 (calculated, monoisotopic);

 measured value (M+H)*: 611.4.

Example 4
6-(4-Chlorobenzyl)-1-(5-chloro-2-methoxybenzenesuifonyl)-8-isopropyl-3-
isopropylaminohexahydropyrazino[1,2-a]pyrimidine-4,7-dione
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conpound was renoved after purification by HPLC. The
system and process 10 descri bed under "general
process” was used for this. MN= 554, 12 (cal cul ated,
nonoi sot opi ¢); neasured val ue (M+H) +: 555.3. Exanple 2
3- Am no- 6- (4- chl or obenzyl) 31 (2, 4-di chl orobenzenesuifo
nyl) - 8-
i sopr opyl hexahydr opyrazi no[ 1, 2- a] pyri m di ne-4, 7-di one
Structure: C Cl N H2 20 0.7 g of TentaGel HL12019
Strupiubpacet al linker, S = 0.5 mmol /g, Rapp Pol ynere,
Tubi ngen) was washed with DMSO. 20 equi val ents of 2M
i sopr opylﬁ[ﬁ';ne sol utjon,®in DVBO were added, and the
CIm xture was\ kepto i p 3l osed vessel at 60C for 15

ours. The  Pokgfrer ashed 7 times with DW.
.. c- 4-_chlior opheny)arahi ne (3 equival ents) were
Ie&to Y’ secondary am ne 25 on the pol yner

g HON 3y equi val ents) and DIC (3 equivalents) in
F. ghe fln oncentration was 0.2 - 0.3 M The
reacti on m ure was left to stand at room 31

térrperature verni ght. The polymer was washed 6 tines
Wi th ~he Fnoc protective group was elim nated
with 50% pi\peridine in DMF (5 + 15 m nutes).

Cbz- Dap(Frot) (3 equi val ents) were then coupled on

50 {a g hE by B E R handhrenp oopp- g dine-6-
lsopfop@!wxahﬁ@ﬁpyﬁa N -a]pyaniiiiRE-407 Lfidd ((Eé@nﬁtﬁi@ un wes
el imnated with 50% pi peridine in

disgelved &v$ mhafaneihepab @na2d0wisH @getic ﬁpuele\yew addeolvE08rd of
acétohd TRE 14¥nt Br PGBy 55808 dride solution in THF were added to

this solution. After 3 hours, the reaction mixture was evaporated, suspended in 5%
EtsN in ethyl acetate and filtered through a small silica gel column. The eluent was

evaporated, and 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 process described under “general processes” was used for
this. MW = 596.16 (calculated, monoisotopic); measured value (M+H)": 597.3.

'_ Exanip!e 5

6-(4-Chlorobenzyl)-1-(2,4-dichlorobenzenesulfonyl)-3-dimethylaminoc-8-
isopropylhexahydropyrazino[1,2-a]pyrimidine-4,7-dione

Structure:

4,

Cl

\(
(.
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. weﬁ@/ Qt%@fv@ﬁ‘l ind Sonl ehaethanel and

a solution of 1.5 equival ents of
2, 4-di chl or obenzenesul fonyl chloride and 3

equi valents of DIEA in DCM (final concentration: 0.1 -
0.15 M and reacted at 10 roomtenperature for 5
hours. It was then washed §4tirres with DVMF and 5 tines
with DCM and dried in vacuo. For the cyclative

cl eavage off, the dried polymer was mxed with 15 m
of formc acid and shaken at roomtenperature for 16
hours and at 50 - 55C for 6 hours. The pol yner was

20Dirpg B B4l BBGRARR 132 Uk Hob -0 R IES Prninerts
|sopa§>p)tlmwl"@dr(mwhzuﬂsﬁ[ﬂma]ﬁyri&?&l’mld& IrHifhse Bydrobeemide (Example 2)

nperature for 2 hours and evaporated in vacuo. The
@@S phefeageticiasicwersadded. 0.5 ml

of 374 il Blal AT rid 2PN bt frebBronycrice

soldBbfin ThF wifd adiant ihissiation. dfﬁﬁe;rfz Regrsuthéareactenaialire was
processes" was used for this. = 558. 07 (cal cul at ed,

evwrﬁiﬁ‘%ﬁé@%@@j in Ma%tawé@ efhyl %emﬁw filtgsgl through a small

sal:%g%gxy ghr?z' g'rl]m(eaiéd z?%)sgg[yddré e%f I%glpnqﬁé f&gﬁiezsubstance was

disselvpddp mbm.a’eyﬁrampwmtzdmamﬂ Waielaémyfreezeddried.m,' he phirentitle
25 32 Structure:

f
coBpHAE 45 GHANA 3iter siraian Ry HPLG Bhesusigmrud process
deé’drft%@’ur)dé’f“‘?@h&%l ﬁro'_te's§9§‘r\9§é/ hQ@&?{ﬂ' tﬁ% MW 586.10 (calculated,

ropyrazi nof yrimid ine-4,7-
mommqb@mpbrmmsu(rgdambwe(mw) w§8'é3d| ssol ved in 3 m of
nmet hanol, and 100 ,vl of acetic acid were added. |00
ul of acet al dehyde and I m of 1 Msodium
Exguﬁﬂgkmrohydrl de solution in THE were added to this
solution. After 2 hours, the reaction m xture was

6-(d-faiporehenay!)- s drslichierobansenaaudiany-Sisapropyt3tyriel-And
yihbkA Ay 298 ApsiRiding 4 7.6/ n2e!

Structure:
\( Cl
@ p S

64 mg of 6-(4-ch!orobenzyl)-‘l-(2,4-dichlbrobenzenesulfonyl)—3-amino—8-isopropy|-
hexahydropyrazino[1,2-a]pyrimidine-4,7-dione hydrobromide (Example 2) were
suspended in 1 ml of water, and 1 ml of DCE was added. This mixture was mixed
with 2 equivalents of 2,5-dimethoxytetrahydrofuran and stirred at 80°C for 1 hour.
The DCE phase was removed and the aqueous phase was extracted twice with
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10 colum. The eluent was evaporated, and the crude
substance was dissolved in a mxture of acetonitrile
and water and freeze dried. The pure title conpound
was renpved after purification by HPLC. The system
and process descri bed undeg "general processes" was
used for this. MW= 610. 18 ?calculated, nonoi sot opi c) ;
neasured val ue (MtH) +: 611.4. 15 Exanple 4
6- (4- Chl or obenzyl ) - 1- (5- chl or o- 2- met hoxybenzenesul f ony
DCE .- Bhe sopbined exdracts were evaporated, and the crude substance was

didsSRBIBAAR AT ORY B8E WL ok RLBYL LLE! 1 Bure the
cofmpotmaMay eesvzad aftdrfudifieatidexky HPlabh! 'ﬂﬁ@?ﬁ]@ﬁ]@@bﬁd@;@kﬁs

)-3-am no-8- isopropyl hexahydropyrazinol 1, 2- a]

|
_depGiibed ander"genewl prreseexawps dsed fowthis. Vi< 608.08dcalgulated,

ol BRI e vAIE, ARHEL 809471 T W soat um.

cyanobor ohyd ride solution in THF were added to this
solution. After 3 hours, the reaction mxture was
8riat ed, suspended in 5% Et3N in ethyl acetate

i hter i T
R O LR R R R PRl 8 R propy
hegalsgbbymdazino[d , 2rakiwirkddiob-AZatiome tri | e and 10 wat er

and freeze dried. The pure title conmpound was renoved

after purification by H PLC. The system and process
st@eafel bed under "general processes” was used for

this. MW= 596.16 (cal cul ated, nonoisotopic);

neasured value ¢M+H)': 597. 3; Exanple 5 15

6- (4- Chl or obenyyl ) - |
'(2’4'dicﬁh| or ognze eyI)-S-di met hyl am no- 8- iso
pro pyl - fiexahyd rq pyraz o[l, 2-a] pyrimd in
Cl-e= A q i?h e\Str e:
! N

S
I Nkk
O (]

N

v

32 mg of 6-(4-chilorobenzyl)-1-(2,4-dichlorobenzenesulfonyl)-3-amino-8-isopropyi-
hexahydropyrazino[1 ,2-a]pyrimidih‘e-4,7-dione hydrobromide (Example 2) were
suspended in 1 ml of water, and 2 ml of 1-butanol were added. 1 mmol of
potassium carbonate and 200 ul of 1,3-dibromopropane were added to this
mixture. The reaction mixture was stirred at 90°C for 16 hours and evaporated.
The residue was suspended in 5% Et;N/ethyl acetate, filtered and evaporated. The
pure title compound was removed after purification by HPLC. The system and
process described under “general processes” was used for this. MW = 598.10

(calculated, monoisotopic); measured value (M+H)": 599.3.
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C cl / N~ 34 200 ng of 6-(4-chlorobenzyl)-1-(2,4

- di chl or obenzenesul f onyl ) - 3-am no-8 i

sopr opyl hexahydr opyrazi no[ 1, 2- a] pyri m di ne-4, 7-di one
hydr obrom de (Exanmple 2) were dissolved in. 15 m of
met hanol, and. 600l of ace?gc acid were added..0.5 ni
5 of 37% strength aqueous fornal dehyde and 3 m of 1 M
sodi um cyanobor ohydri de solution in THE were added to
this solution. After 2 hours, the reaction mxture was
Exapui8at ed, suspended in 5% Et3N in ethyl acetate and

R L A

hexatsslbpwrdzino[ 2a]pyrimidirngd-4 Fegioaei tril e and wat er and
freeze dried. The pure title 10 conpound was renoved
after purification by HPLC.. The.system and. process
an§ﬁﬁé|bed under "general processes" was used for this.
= 586. 10 (calculated nonoi sot opi ¢); measured

vaI ue (MtH) +: 7.3. Exanplg 6 15
6- (4- Chl or obe yI ) - 1- ( Z~4<di chl or obenzenesul f onyl ) - 8-

sopropyl 3- pyr ol - B @xahydropyrazino[ 1,2-a] pyri
d Q. cture: ci ci 20 64 ng of

fonyl) 3 am no- 8-i sopropyl -

: dro,pyi\'a2| n 1, 2-a] pyri m di ne-4, 7-di one

hydr obr o de e 2) were suspended in 1 m of
water, and 1 ni of DCE was added. This m xture was

m xed <Nj

32 mg of 6-(4-chlorobenzyl)-1 -(2,4-dichlorobenzenesulfonyi)—S-amino-8—isopr0pyl-
hexahydropyrazino[1,2-a]pyrimidine-4,7-dione hydrobromide (Example 2) were
suspended in 1 ml of water, and 2 ml of 1-butanol were added. 1 mmol of
potassium carbonate and 200 ul of 1,4-dibromobutane were added to this mixture.
The reaction mixture was stirred at 90°C for 16 hours and evaporated. The residue
was suspended in 5% EtzN/ethyl acetate, filtered and evaporated. The pure title

compound was removed after purification by HPL.C. The system and process

- described under “general processes” was used for this. MW = 612.11 (calculated,

monoisotopic); measured value (M+H)": 613 .4.

Example 9
N-[6-(4-Chlorobenzyl)-1-(2,4-dichiorobenzenesulfonyl)-8-isopropyl-4,7-
dioxooctahydropyrazino[1,2-a]pyrimidin-3-y{jmethanesulfonamide



with 2 equival ents of 2,5-di net hoxytetrahydrofuran and
stirred at 80C for 1 hour. 25 The DCE phase was
-renoved and t he aqueous phase was extracted twice with
35 DCE. The conbi ned extracts were evaporated, and the
crude substance was di ssogyed in a mxture of
acetonitrile and water and“~freeze dried. The pure
title conmpound was renoved after purification by
HPLC. The system and process described under. "general
Stiuciiesses” was used. for this. MV = 608.08

(calculated, 5 noi sotopi c); neasured val ue ( MtH) +:
609. 4. Exarrpl\g(;D Cl '
-6

3- Azetidin-1-yl é- cit oRpbenzyl ) -1-(2, 4-d
[ onyl sopropyl -
22 aRpyrim.dine-4,7-dione. 10

i chl orol@nzenes
e hexahyer o- azi
Cl )

rey; Cf 2 ng of
6- oHl oBehe 4-d
i chl orob yl ) - 3-am no- 8-i sopropyl -
hexahydr opyr azi+fo[ 1,"2- a] pyri m di ne- 4, 7- di one

hydr obr om de ( nple 2) were suspended in 1 m of
~water, and @-d- of 1-butanol were added. 1 mmol of

pot assi um cartypnat e and 200, 1 of 1, 3-di br onopr opane

were added to Ohis mxture. The reaction m xture was

stirred at 90C for 16 hours and evaporated. The

resi due was suspended in 5% Et 3N et hyl acetate,

o4 T4 FO T A oPUAEAL o0 THRro B RS 4l B0 SR Roprovy-
5 hepalycesgyrdeipof 1, Bapyniiging-¢heivak Hydeotnssdsd (Brampledd) were

dis%ﬁé{ga E#é% WWLQCW ?nm%é% t%gtlh?/iaergf ne and 1 .%oéq?ﬁ\lia%r;lts of
methanesulfonyl chloride were added to the solution. After 2 hours, 0.5 ml of
dimethylamine in THF was added, and the solvent was evaporated in vacuo. The
pure title compound was removed after purification by HPLC. The system and

10  process described under “general processes” was used for this. MW = 636.04
(calculated, monoisotopic), measured value (M+H)": 637.4.

Example 10
6-(4-Chlorobenzyl)-1-(5-chloro-2-methoxybenzenesuifonyl)-3-dimethylamino-8-

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

Structure:

N cl
o)
o)
9 oS /l:]i/@/
NN |
o NN |

20




10

15

36 Exanple 8
6- (4- Chl or obenzyl ) - 1- (2, 4-di chi orobenzenesul fonyl ) -8-i
sopropyl -3-pyrrolidin-1-yl-
hexahydr opyrazi no[ 1, 2-a] pyri m di ne-4, 7-di one 5
Structure: C C 32 ng of
6- (4-chl or obenzyl ) - 1- (2, 4-9Pchl or obenzenesui f onyl)-3-a
m no- 8-i sopropyl -
hexahydr opyr azi no[ 1, 2- a] pyri m di ne-4, 7- di one

Theompound iodEXxapplagilovay symthesized dydhd guiodassidasicribeéd in

ExibT & tod Bim e <ol B0auF TR BB onvbut ane

hieRs e r@AedulfehyiP3-anfThosuis 8propl e xafdiop9FaANafi Y glpYAmidine-
© stirred atugog)E%r 16 holurgrog-r?d evag(gra ed.| (#he SpyAmidine

4. -dignguExampde $hspended in 5% Et 3N.ethyl acetate,

i 565 98 GO BYAPHANSoTIS. RS do e FRTERUBL RS

process described under "general processes"” was used
for this. MW= 612.11 (cal cul ated, 15 nonoi sotopic);
Exampdatdd val ue (MrH){: 613.4. Exanple 9

3-@4{@%%?%@{:r{ﬁ%&%ﬁ%b}-ﬁ%&&ﬂ&o@eﬁ%ﬁ-ﬁ OBEIRERES hARBH -

benizenasutfonyiy-8rispyropyinesaiydropyigirinof dhalpPrimidineuliadese
fonam de 20 37 Structure: N 10 64 ng of
6- (4-chl orobenzyl ) -1- (2, 4-di chl orobenzenesul fonyl ) - 3-a

StritfPe8- i sopropyl -

The compound in Example 11 was synthesized by the process described in
Example 3 using 10 equivalents of cyclopropanecarboxaldehyde.
MW = 662.21 (calculated monoisotopic); measured value (M+H)": 663.4.
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hexahydr opyrazi no[ 1, 2-a] pyri m di ne-4, 7-di one
hydr obrom de (Exanple 2) were dissolved in 3 nl of
DCM 0.5 mmol of triethylanmine and 1.5 equival ents of -
nmet hanesu. i fonyl chloride were added to the sol ution.
After 2 hours, 0.5 nm of g%rnet hyl am ne in THE was
added, and the sol vent was“evaporated in vacuo. The
pure title conpound was renoved after purification by
HPLC. The system and process descri bed under "general
Expmpled2es” was used for this- MN= 636.04

6-(%%!&%%1% 11g&248—id|% io%gbg%ienrgs% grrn?l?-ﬁgcl)gﬁyl%%'ﬁg-}g-isopropyl-

hefaH razipbENZ ¢ pyriknitihreCh708iBng- Mt hoxybenzenesul f ony
I )-@Tﬁyrret hyFarri gl%B{TS T5
. .l.sopr.opyl-hexahydr.opyrazi-nojl.,2-a]pyrimdine-4,7-dione

" Strobfiysture: G 20 38 The conpound in Exanple 10 was

synt hesi zed by the process described in Exanple 5
starting from 6-(4-chl orobenzyl)-1-(2-nmethoxy-5 -
chl or obenzenesul f onyl ) - 3- am no- 8- i sopr opyl hexahydr opyr
azino[1, 2-a imdine 4,7-dione (Exanple 1 ). 5 MV
= 582.15 (calicul ated, nonoi sotopic); neasured val ue
(MH) +: 583 3. _Exanp
kscwggggro yl mel 5 p) - 6- (4-chl orobenzyl)-1-(5-chlo
2 -fet

| )-8-isopropyl hexahydr opyrazi no[ 1, 2- aj py
'Oone 10 Structure:

Cl N

The compound in Example 12 was synthesized by the process described in
Example 4 using 4 equivalents of isobutyraldehyde.
MW = 614.13 (calculated, monoisotopic); measured value (M+H)™: 615.4.

Example 13

. 6-(4-Chlorobenzyl)-1 -(2,4-dichlor0benzenesuIfonyl)—3¥diisobutylamin‘o—8-isopropy!—'
‘hexahydropyrazino[1,2-a]pyrimidine-4,7-dione




e di-chl or.obenzengsu ¢

15 The conpound in Exanple 11 was synthesized by the
process described in Exanple 3 using 10 equi val ents
of cycl opr opanecar boxal dehyde. MW = 662. 21 (cal cul at ed
nonoi sot opi ¢); neasured val ue (M-H) +: 663.4. 39
Exanpl e 12
6-(4-Ch|orobenzyl)-l-(2,4-ﬁpchlorobenzenesulfonyl)-B-
sobut yl am no- 8-i sopr opyl -
hexahydr opyrazi no[ 1, 2-a] pyri m di ne-4, 7-di one 5
Stecturet ure: C Cl The conpound in Exanple 12 was
synt hesi zed by the process described in 10 Exanple 4
usi ng 4 equival ents of isobutyral dehyde. MN= 614. 13

(cal cul ated, no oisotopic);lneasured val ue (MtH)}:
615. 4. Exanp#ﬁ%?S 6- (4-Chlorobenzyl)-1-(2, 4-

3-d iisobutyl.am
I no- 8-1

TPyri m di ne-4, 7-di one

y e conpound in Exanple 13 was

sy -rsiqﬁdbe the process described in Exanple 3
usi ng 200equiva of isobutyral dehyde. MN = 670. 19
(cal cul at eq, noi sot opi ¢); measured val ue (M+H) +:
671. 3. Exanple nN4_10

6- (4- Chl or yl )} 3-(cycl opropyl net hyl am no) -1

-(2, 4-di chl or oben sul fonyl ) - 8-

i sopr opyl hexahydropyrazi noj| , 2-a]pyri mdi ne-4,7-di one

5 The compound in Example 13 was synthesized by the process described in

Example 3 using 20 equivalents of isobutyraldehyde.
MW = 670.19 (calculated, monoisotopic); measured value (M+H)": 671.3.

Example 14

10  6-(4-Chiorobenzyl)-3-(cyclopropylmethylamino)-1-(2,4-dichlorobenzenesulfonyt)-8-

16

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

Structure;

N o
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Structure: O 15 41 The conpound in Exanple 14 was

synt hesi zed by the process described in Exanple 4

usi ng 5 equival ents of cycl opropanecar boxal dehyde. MV

= 612.11 (cal cul ated nonoi sotopic); neasured val ue

(MrH) +: 613.4. 5 Exanple 1

6- (4- Chl or obenzyl )-1-(2, 4- 1chlorobenzenesulfonyl)-S-d

i et hyl am no- 8-i sopropyl -

hexahydr opyrazi no[ 1, 2-a] pyri m di ne-4, 7-di one
Thecompaung:in Gxample d 4 s syitpesiaed by i arprassdesaebed in

Exé@?%‘ﬁz’gsﬁﬁf% %&uf\@%nﬁ 8?@&0&838%&%80%1%@&@' e 3
MVE- 81 z.gh qeaibelated noholsdidbid); ahdapueienalesgMyHONG13.43-
am no- 8-
i.sopr.opyl hexahydr opyr.azi no[ 1, 2-a] pyrim dine-4,7-.di one

ExbExagnise 2). 15 MV = 614.13 (cal cul ated,

norol sot opi ¢); measured value (M+H) +: 615. 3. Exanpl e
6-(2&Chlorobenzyl)-1-(2,4-dichlorobenzenesulfonyl)-3-diethylamino-8-isopropyi-

h 6-(4- Chl or_obgn y -,1-,%1,2, 4-di chl or obenzenesul fonyl ) - 8-i
e PRyraznp 1@%‘@&)‘&”%’ Nso#: /n@QBRy dr opyr azi no[ 1, 2- a
] pyri mdine-4,7-dione 20 42 Structure: 5 The conpound

i n Exanpl e 16 was synthesized by the process descri bed
Strupture:

The compound in Example 15 was synthesized by the process described in
Example 3 starting from 6-(4-chiorobenzyl)-1-(2,4-dichlorobenzenesulfonyt)-3-

- amino-8-isopropylhexahydropyrazino[1,2-a]pyrimidine-4,7-dione (Example 2).

MW = 614.13 (calculated, monoisotopic); measured value (M+H)": 615.3.

Example 16
6-(4-Chlorobenzyl)-1-(2,4-dichlorobenzenesulfonyl)-8-isopropyi-3-isopropylaminc-

hexahydropyrazino[1,2-a]pyrimidine-4,7-dione
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Exanple 4 starting from
6- (4-chl or obenzyl) - 1- (2, 4-di chl orobenzenesul f onyl ) - 3-
am no- 8-1i sopropyl hexahydr opyrazi no[ 1, 2-a] pyri m di ne- 4,
7-dione (Exanple 2). MW= 600.11 (cal cul at ed,
nonoi sot opi c); measured vaA e (MrH) +: 601.3. .10
Exanpl e 17 6-(4-Ch|orobenzf?)-l-(2,4-d
i chl orobenzenesul fonyl)-8-i sopropyl -3- (
i sopr opyl net hyl am no) hexahydr opyr az
Stmyefure2- a] pyri mi di ne- 4, 7-di one Structure: C 15 Cl The
conpound i n Exanple 17 was synt hesi zed by the process
described in Exanple 5 starting from

6- (4-chl orobenzyl )-1-(2, 4- q!'lchl or obenzenesul fonyl )-8

43 _

-1.sopr.opyl 3|\s§/ _

~ midi ne-&! 7-di 3 ¢ 16). MW= 614.13

cl cat@d, nonki sef Opf c); neasured val ue (M+H) +:
4-4]

6 1% Exa
6- Idﬁb enzW ) - 1- (5-chl or o- 2- net hoxybe nzenesu

| fonyl)-8-i sqpr -
pyrrolidin-1-yRhexahydropyrazi no[ 1, 2-

a] pyrimdine-4,N-dione Structure: 10 O The conpound

i n Exanpl e Wwas synt hesi zed by the process descri bed
in Exanple 8\starting from

3- am no- 6- (4-chl orobenzyl )-1-(5-chloro-2 15

met hoxybenzenesul f onyl ) - 8-i sopr opyl hexahydr opyr azi no[ 1

The Zcoﬁ']p%%wd% gxg?ﬁpéié qé was synthesized by the process described in
Example 4 starting from 6-(4-chlorobenzyl)-1-(2,4-dichiorobenzenesulfonyl)-3-
amino-8-isopropylhexahydropyrazino[1,2-a]pyrimidine-4,7-dione (Example 2).
MW = 600.11 (calculated, monoisotopic); measured value (M+H)": 601.3.

Example 17
6-(4-Chlorobenzyi)-1-(2,4-dichlorobenzenesulfonyl)-8-isopropyl-3-

(isopropylmethylamino)hexahydropyrazino[1,2-a]pyrimidine-4,7-dione

~ Structure:

\\/ Ci
o

The compound in Example 17 was synthesized by the process described in
Example 5 starting from 6-(4-chlorobenzyl)-1-(2,4-dichlorobenzenesulfonyl}-8-
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15

di one (Exanple 1). MW= 608. 16 (cal cul ated

nonoi sot opi ¢); neasured value (M-H)+: 609.4. 44

Exanpl e 19 {4-[6-(4-Chl orobenzyl)-1-(2, 4-di chl orobe

nzenesul f onyl ) - 8-i sopropyl -4, 7- di oxooct ahyd

ropyrazino[ 1, 2-a] pyrimdin, § yl am no] butyl }tri et hyl amm

onium5 Structure: C C 3& ng of

6- (4-chl or obenzyl )-1-(2, 4-d

i chl or obenzenesul f onyl ) - 3- am no- 8-i sopr opyl
lsmﬂmﬂﬁﬁﬁpmﬁmkﬂpmemIa]%wyrﬁzlapfﬂezmpyrun@m-él 7-dione
(E&%qé h@n1de (Example 2) in 1 m ~ of dichioroethane

trdated with 200,ul of triethylam ne and 100 pl

MW = §14.13 (eakRied anenoisb® picaskthsirad velue EVWRY': leapt4. at

60C for 60 hours. The precipitate was filtered off,

and .the filtrate was evaporated in vacuo.. The pure
Exalnh lgg scorrpound trifluoroacetate was rem)ved after

puriTtication of the filter residue by HPLC The
6- &y@bIemtaamypmc&elslod&s%emwmnesgEmylpB ipspropgises”

was used for = 714. 24 (cal cul ated
Pyrfel'fansbylasmiyydrﬁe&@am@&ﬂ aaﬁ]a:é"mmne 49/2919N€45 Exanpl e

20 {3-[6-(4-Chl orobenzyl)

-1-(2, 4-di chl or obenzenesul fonyl ) - 8-i sopropyl -4, 7-
Stalicaxeoct ahydr opyr azi no[ 1, 2-a] pyri m di n- 3-

yl am no] propyl ) tri et hyl anmmonium d 10 d

i
/O. <j .

The compound in Example 18 was synthesized by the process described in
Example 8 starting from 3-amino-6*—(4-chlbrobenzyl)-'1 -(5-chloro-2-
methoxybenzenesulfonyl)-8-isopropylhexahydropyrazino[1,2-ajpyrimidine-4,7-
dione (Example 1)..

MW = 608.16 (calculated monoisotopic); measured value (M+H)": 609.4.




32 ng of 6-(4-chlorobenzy[)-1
- (2, 4-di chl orobenzenesul f onyl ) - 3- am no- 8-i sopr opy! -
hexahydr opyrazi no[ 1, 2-a]pyrim di ne-4, 7-di one
hydrobrom de (Exanple 2) in 1 m of dichloroethane
were treated with 200 ul o£ triethylamne and 100 N
of 1,3 di bronopropane. The ‘}eacti on m xture was kept
at 60C for 60 hours. The precipitate was filtered
off, and the filtrate was evaporated in vacua. The
Exampleti® 1 e compound trifluoroacetate was renoved

I LEj [ . ilter resi . PL C.

R RehobAT 1Re s SRl B LRI S bR T
digkooeRiyaropwaan ol sl afpdtimidiRi B ylaMinalbiBt@ahylammonium

(cal cul ated, nonoi sotopic); neasured val ue {I\/p: 700. 4.
.46 Exanpl e 21 N-[6-(4-Ch. . S SO B
StIlU%F genzyl) - 1- (5-chl or o- 2- net hoxybe nze nesul fo

nyl) -8-i sopropyl -4,7- d
I oxooct ahydr opyrazi no[ 1, 2-a] pyri m di n-3-yl ] acet am de
Structure: d a) 2-A
I yl oxycar bony| afi r
10 The productlis

known fromtheN

gior ophenyl )pro pionic acid
i by met hods (ET3N, nethanol)
3 g starting from 10 g of

md” 8 M of allyl
’ 83.71 (cal cul at ed nonoi sot opi c);
H}: 284.1. 15 b) Allyl
5 1- [ (2, 2-di et hoxyet hyl )i sopropyl car
arbamate 7.8 ml of DIC are
added. dropwi se Yo a solution of 5.7 g of 2-
al I yl oxycar bonyl am no- 3- (4- chl orophenyl ) propionic
acid, 3.5 g ofy\ (2,2- diethoxyethyl)isopropyl a m ne,
6.8 g of HOAt An 30 mM of DMF and the m xture is

banoyl ] etohyl

g

32 mg of 6-(4-chlorobenzyl)-1-(2,4-dichlorobenzenesulfonyl)-3-amino-8-isopropyl-
hexahydropyrazino[1,2-a]pyrimidine-4,7-dione hydrobromide (Example 2) in 1 ml
of dichloroethane were treated with 200 1 of triethylamine and 100 ul of 1,4-
dibromobutane. The reaction mixture was kept at 60°C for 60 hours. The
precipitate was filtered off, and the filtrate was evaporated in vacuo. The pure title
compound trifluoroacetate was removed after purification of the filter residue by
HPLC. The system and process described under “general processes” was used for
this.

MW = 714.24 (calculated, monoisotopic), measured value (M): 714.4.
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concentrated under reduced pressure and purified by
flash chromat ography on silica gel with the el uent -
ethyl acetate/n-heptane = 1/3. The desired product is
obtai ned with MW = 440. 97 4 cal cul at ed nonoi sot opi c);
nmeasured val ue (MtH) +: 441715 25 ¢)
2Am no- 3- (4-chl orophenyl ) - N- (2, 2-di et hoxyet hyl )-N-i sop -
ropyl propi onani de 47 10 ng of palladi um :
ExamplaldOst r i phenyl phosphi ne are added to a sol ution of

- (-4-.chl.or ophen -1-1(2, 2

BRI BRf LH B BERBI Ry EPR SR 4. 16, o
dickoottatiyiRIpYyA a6 [0 L HpyAmidiei HylamiddBrapyleietARBMMENEm

chl oride under a protective argon gas atnosphere, 5 i

and the m.xture.is stirred for. .12 h. The reaction. |
Sh??ﬂ“éjon is concentrated under reduced pressure and

aclna] by flash chromat ography on silica gel (el uent

met hyl ene chloride, 1 % Et3N, 0-10% net hanol ). The

desired product is obtained with MV = 356. 90

(cal cul ateéd nopapSotopic); neasured val ue (M

C2HEHH) *n- 31 10 d)
al nzylox nyl am no- 3- (5- chl or o- 2- net hoxybenzenes
g1 iNn0) - propionic acid A solution of 3.8 g of
5- chlor a- 2=ret hoxybenzenesul fonyl chloride in 5 m of
di oxane i § added dropwi se to a solution of 2.3 g of

20 M of /1 N NaCH solution. The mxture is left to
stir V\,hiNI.e controlling the pH (pH > 7) for 12 h, the
pH is\zr@ced bel ow 7 by adding citric acid, and the
reaction solution is then extracted with nethylene
chloride. The organic phase is dried over nmagnesi um
sul fate, concentrated under reduced pressure and

32 gngh PEO dA-ciWarabenzy ut - Bdrdichlorobenzenesulfonyl)-3-amino-8-isopropyl-

hexahydropyrazino[1,2-a]pyrimidine-4,7-dione hydrobromide (Example 2) in 1 ml

3-am no-; 15 benzyl oxycar bonyl am no-propionic acid in

of dichloroethane were treated with 200 ul of triethylamine and 100 yl of 1,3-
dibromopropane. The reaction mixture was kept at 60°C for 60 hours. The
precipitate was filtered off, and the filtrate was evaporated in vacuo. The pure title

compound trifluoroacetate was removed after purification of the filter residue by

_'HPLC. The system and procéss described under “general processes” was used for

this.
MW = 700.23 (calculated, monoisotopic); measured value (M): 700 4.



10

15

20

25

20 purification in the next reaction step. Product

wth MV= 442.06 (cal cul ated nonoi sotopic); neasured

val ue (MtH) +: 442.95 e) Benzyl

(2-(5-chl oro-2-met hoxybenzenesul f onyl am no) - 1- { 2- (4-

25 chl orophenyl)-1-[(2, 2 -

di et hoxyet hyl )i sopr opyl car%%rmyl ] et hyl car banoyl } et hyl)

carbamate ester 52 ng of EDC, 45 ng of HOBt and 100

Sul of_N-ethyl norpholine are added to a solution of
Exgmple?1of 2- benzyl oxycar bonyl ani no- 3- (5- chl or o- 2-

N-EEIeRIREBEEARE S 8K RANREORE AL focBfb B-dodtbpila,7-

dickoastahydRxpiazindd (ealperistidins-(RBacktainkichoxyet hyl ) - N-
I sopropyl propionamde in 1 m of DW is added dropw se
thereto, and the .mxture.is left to. stir for. 12 h.

| strlgreeaction solution is filtered mxed with ethyl 48

acetate and then extracted with 5% aqueous sodi um
bi car bonat e sol uti on and aqueous sodi um chl oride
solution. Drying of the organic phase with Chromabond

XTR is fall d by concé&htrati on under reduced
cPressure, 7€5{ due i s separated by
PLC. ( KnaugN~Egr os 100- 10-C18, water 5 (0.1 %

roaget i-C~atid) = 80/20 -> 10/90). The desired
3—jy$ oftained with MW= 780.24 (cal cul ated);

M C2H60+H) +: 735.1 f) Benzyl
enZyl ) - 1- (5-chl or o- 2- met hoxybenzenesul f on

i sopr opy#?h}- di oxooct ahydr opyrazi no[ 1, 2-a] pyrim di n-3

-yl Jcarbanhte A solution of 218 ng of benzyl
(2-(5-chl of 0- 2- net hoxybenzenesul f onyl am no)

1-{2-(4-chl orophenyl)-1-[(2, 2-

di et hoxyet hyl )i sopropyl car banoyl ] et hyl car banoyl } et hyl)
&) RAIBIoxycarbdnilanttho-3-(4-chlorophenyl)propionic acid

The _product is obtained by methods (ET3N, methanol) known from the
literature starting from 10 g of 4-chlorophenylalanine and 8 ml of allyl
chloroformate.

MW = 283.71 (calculated monoisotopic); measured value (M+H)": 284.1.

b) Allyl {2-(4-chlorophenyl)}-1-[(2,2-diethoxyethyl)isopropylcarbamoyljethyl}-
carbamate
7.8 ml of DIC are added dropwise to a solution of 5.7 g of 2-
allyloxycarbonylamino-3-(4-chlorophenyl)propionic acid, 3.5 g of (2,2-
diethoxyethyl)isopropylamine, 6.8 g of HOAt in 30 ml of DMF and the mixture is
stirred for 12 h. The reaction solution is concentrated under reduced pressure
and purified by flash chromatography on silica gel with the eluent ethyl
acetate/n-heptane = 1/3. The desired product is obtained with MW = 440.97
(calculated monoisotopic); measured value (M+H)": 441.15

¢) 2-Amino-3-(4-chlorophenyl)-N-(2,2-diethoxyethyl)-N-isopropyipropionamide
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formc acid is stirred at roomtenperature for 12 h
and then at 55C for 5 h. The 15 reaction solution is
concentrat ed under reduced pressure, and the residue
is separated by HPLC (Knauer Eurospher-100-10-d 8,
water (0.1 % trifluoroacefdc acid)/acetonitrile (0.1
%trifluoroacetic acid) = 80/20 -a 10/90). The
desired product is obtained with MV= 688.15

(cal cul ated nonoi sotopic); mneasured val ue (M+H) +:
61g)9mgp pgliggium tetrakistriphenylphosphine are added to a solution of 13.2 g

%Wr?_ _érgorgghgﬁﬁpqq@/b) 1- (5-chl or o- 2- net hoxybenzen
Su
chetpoyath ﬁys@ﬁmdylcaybmoyl}ﬁtﬂyi&aﬁ}maﬂmﬂ 819‘% oftdifmethgibarbituric

on 0 of benzyl [6-(4-chlo
, @gﬁ; Q Bl @ p@,ﬂng]e chloride under a protectlve argon gas atmosphere,

B AN A e
a:a(_m@éc(kapliasfiuczen?]m [l&dRmal] gyglaablcmgcl)rﬁa&iglra;?l’gc%d)s(gsa g_etl %eluent
ThetiEbe Bindin 120 PEohEF E0%anathasaDanhe S2eved persiist th

QIH‘BeYheéQﬁtThQ‘MW = BB 91 &at@ﬁ@ﬁ@nééot@ﬁ!cz%e?e%c value (M-

esi um car bonat e ahd concent r at ed
;ﬁzg'bgjhl'b) HAd1@ he residue is separated by HPLC
(Knauer Eurospher-100-10-C 8, water (0.1 % 30
trifluoroacetic acid)/acetonitrile (0.1 %

)i QJBGWzyl%&?éarﬁoﬁﬂaﬁ")mmﬁ%N&ﬁom 2-h%t98n}yben"ibﬁeﬂﬂﬁjrfy@mno)

product 1 s obtained wth 554.12 (cal cul at ed
noniopitieael:  neasured val ue (MrH) +: 555.12 49 h)

Peaiidn o639 of Seblorgsmethebenzenasuiond.ipids 1 § m o
dlcswms)alddeé d?e@WnGéQ@(atsmMﬂjm@W 3z ofg-anidnaRpyrimd

acetalm e .A solution of 7nPof .
@egﬁy ﬁgg @rpgoylamino- propionic acid in 20 ml of 1N NaOH solution. The

GRS RERAAb Lt e CERRL AR B LABIPE 9T E521 51, the pH s
r&]kmad beldivreby additigmiteic a2id} 2Nt the reaﬁtomsolammy mmee

%:x?rqiﬁgdrvggbmeywlene cﬁlonde "'hg %rrg!]adrhcr:] Shége %tdnerde over magr?iesmm

sulfate, concentrated under reduced pressure and employed without further

purification in the next reaction step.

" Product with MW = 442.06 {calculated monoisotopic); measured value (M+H)

442.95

e) Benzyl (2-(5-chloro-2-methoxybenzenesulfonylamino)-1-{2-(4-
chlorophenyl)-1-{(2,2-
diethoxyethyl)isopropylcarbamoyllethylcarbamoyl}ethyl)carbamate ester

52 mg of EDC, 45 mg of HOBt and 100 g1 of N-ethylmorpholine are added to a

solution of 124 mg of 2-benzyloxycarbonylamino-3-(5-chloro-2-

- methoxybenzenesulfonylamino)propionic acid in 1 ml of DMF. A solution of 100

mg of 2-amino-3-(4-chlorophenyl)-N-(2,2-diethoxyethy!)-N-
isopropylpropionamide in 1 mi of DMF is added dropwise thereto, and the

mixture is left to stir for 12 h. The reaction solution is filtered mixed with ethyl
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solution is concentrated and purified by flash

chromat ography on silica gel with the el uent

net hyl ene chloride with a gradi ent of 0-10% net hanol .
The desired product is obtained with MV = 596. 13

(cal cul at ed nonoi sot opi c); 4810 measur ed val ue (M+H) +:
597. 13 Exanple 22

N-[ 6- (4- Chl or obenzyl ) - 1- (5-chl or o- 2- met hoxybenzenesul f
onyl ) -8-isopropyl -4, 7-

d@@ﬁl@@o@%ﬁ@ﬂ@gﬁmt&mw[m 5% afipgounsatinmnbighibonateogotolin and

(AR BIAR chloris schulh. g s B atarfio Paas vl on

OChﬁyméﬂ:Bd@PX‘ﬁR(léfollowed by concentration under reduced Jpressure, and
chlorobenzyl) 5- chl or'o- 2- met hoxybenzenesul f onyl ) - 8-

ny
p"eaqdyeh%ﬁwa eshDy HALGo(KnaiealEupgsnhardilfe &-Crl8d water

o th
ﬁ@ 15 nforhere adiuiioataBiie ) Afursarenc aur 80/20 -
s10/90). %@&s%drm@mjé@%sfa%éa Rith it o800 Galduifted);

reaction mxture is purif by chromatography on 17g
onegsliiedavaies (M@a&bﬁl‘*H)EtMIDCM gradi ent 0-20%). 42
ng of the desired product are obtained. MN= 622

(cal cul ated, nonoisotopic), neasured value (MH)+ =

62 3 BbAzA(6 1 amprebérzyl)-1-(5-chioro-2-methoxybenzenesulfonyl)-8-
N[ 6-(4- Chﬁgrobenzyl )Y)l ((5 chl or o- 2- rretyhox benzeness/L)JIf

ony ISPPsaRY-dpf-gisyooatanydenysazaef &- a}parrimdlpﬁalﬁarhamage
1
2 Bbup pra Tl of oG o o AU OB R ABblaFin

u‘s—{W-cl;bkmﬁﬂrq_t)e’b—ﬁ(Ekmnyl chloride. The desired

AR Kb Sb e rerhanoviAhdcaro et amate in 3 mi of

formic acid is stirred at room temperature for 12 h and then at 55°C for 5 h. The
reaction solution is concentrated under reduced pressure, and the residue is
separated by HPLC (Knauer Eurospher-100-10-C18, water (0.1%
trifluoroacetic acid)/acetonitrile (0.1% trifiuoroacetic acid) = 80/20 — 10/90).
The desired product fs obtained with MW = 688.15 (calculated monoisotopic);
measured value (M+H)": 689.41

20

g) 3-Amino-6-(4-chlorobenzyi)-1-(5-chloro-2-methoxybenzenesulfonyl)-8-
isopropylhexahydropyrazino[1,2-ajpyrimidine-4,7-dione
A solution of 79 mg of benzyl [6-(4-chlorobenzyl)-1-(5-chloro-2-
methoxybenzenesulfonyl}-8-isopropyl-4,7-dioxooctahydropyrazino[1,2-
alpyrimidin-3-yljcarbamate in 2 ml of a 33% solution of HBr in glacial acetic
acid is stirred for 2 h. The reaction solution is mixed with aqueous sodium
carbonate solution and extracted with ethyl acetate. The organic phase is dried
over magnesium carbonate and concentrated 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 = 554.12 (calculated monoisotopic);
measured value (M+H)*: 555.12
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Exanpl e 24 10
N-[ 6- (4- Chl or obenzyl ) - 1- (5- chl or o- 2- net hoxybenzenesul f
onyl ) - 8-i sopropyl -4, 7-

di oxooct ahydr opyrazi no[ 1, 2-a] pyri m di n-3-yl ] cycl opent a
necar boxam de Structure: cJ., 15 51 Synthesis took place
in anal ogy to Exanple 22 uSing cycl opent anecar bonyl

chl oride. The desired product is obtained with MV =
650. 17 (cal cul ated, nonoi sotopic); neasured val ue
(MrH) *: 651.12 5 Exanple 25

:}RDN— -(Hyd)ﬁg}&fo%ng'xbﬁl)-&gcﬁg oﬁ%l?gtﬂ ¥yBenze Rsdl onyIOB?SOpropy!—

enzenesu

i so@ﬁommkodcté’h ropeeeirdpy,dr rAdin-3-yl]acetamide
nof 1, a; pyri mwdl E93 y@benaz}g%lnﬁ de St ryu]ct ure: cl N---

MaRfIS-pmiRes r(ﬂ Cé\lfapbgry/zxtlmEﬁmr@-&maﬂmwgenzene- |

s PR S BP0 P s
angyémmies OtSowiga)f; Diiadesiar €8 ndalf peridivehd $tirr@0 TorlR F-X B Feeaction
solnion is cpnesniatasany pydfieq By fash ehropnategraphy ensilisrgel with the
eiugﬂf/ hbt 1érﬁ@§ﬁl8ﬁé{é With'a adéent of 0-10% meﬂ&anq!
| 0X00 ropyrazi no 1 met hanesul
Thé drainédi prcﬁﬂxcstsrmmam‘red with MW = 596 13 (calculated monoisotopic);

measured value (M+H)": 597.13

Example 22
N-[6-(4-Chlorobenzyl)-1-(5-chloro-2-methoxybenzenesulfonyl)-8-isopropyl-4,7-
dioxooctahydropyrazino[1,2-a]pyrimidin-3-yl]cyclopropanecarboxamide

Cl \]/
N O Ci
P LT LY
/;S\
/O 0

11 mg (0.105 mmol) of cyclopropanecarbonyl chloride are added to a solution of 3-
amino-6-(4-chlorobenzyl)-1-(5-chloro-2-methoxybenzenesulfonyl)-8-
isopropylhexahydropyrazino{1,2-a]pyrimidine-4,7-dione (56 mg, 0.10 mmol) in 1 ml
of dichloromethane and 26 mg (0.20 mmol) of diisopropylethylamine. After stirring

- at room temperature for two hours, the reaction mixture is purified by

chromatography on 1 g of silica gel (eluent EtOAc/DCM; gradient 0-20%). 42 mg
of the desired product are obtained. MW = 622 (calculated, monoisotopic),
measured value (M+H)" = 623.10
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5 1.8 N of nmesyl chloride are added dropwi se to a
solution of 5 ng of 3-am no-6-(4-
chl orobenzyl ) - 1- (5- chl or o- 2- met hoxybenzenesul f onyl ) - 8-
i sopr opyl hexahydr opyrazi no[ 1, 2- a] pyri m di ne-4, 7-di one
in 1 m of nethylene chl (gde and 3 pl of Et3N at OC.
The m xture is stirred for h and then washed wth
aqueous sodi um chl oride solution. The organic phase is
dried over 10 magnesi um sul fate and concentrated under
Expatple@d pressure. The desired product i s obtained as

BB B U LSR5
dioXeb&ah r@p@fa’znhf{miﬁvé]gyhmldm -3- ;cyclobutanecarboxamlde
-(5- ch or 0- 2- met hoxybenzenesul f onyl ) - 8-i sopropyl -4, 7-

I oxooct ahydr.opyrazi.no[ 1, 2-a] pyri m di.n-3-yl]cyclopropa .. .

esulfo de 53 Structure: Synthesis took place in

Iogy t gnple 2 , using cycl opropanesul f onyl
onpd : d* product is obtained with MV =
uI. 5 nonoi sotopi c); neasured val ue

Exa oIe 28
-tert I-3 [ 6- (4-chl or obenzyl)-1-(5-chl oro-2-net ho

xybenze esquonyI) 8-

|so 4, 7- di oxooct ahydr opyrazi no[ 1, 2-a] pyri m di n-3
-yl E%gggio Structure: ci 5.4 ng of tert-butyl

i socyan are added to a solutlon of 30 ng of

3- am no- 6- (4-
Symthbensdbeh pidce-it ﬂﬁlagylto rBXaaap‘remmS(m nmnmahéml‘bbhyl&

e bSO R b S el Rl R o ey ome

moﬁ@is@? éﬂ?@ hicdiefdLdalae (Iﬁlq-ﬁll):F @371 The solvent is

renov

Example 24
N-[6-(4-Chlorobenzyl)-1-(5-chioro-2-methoxybenzenesuifonyl)-8-isopropyl-4,7-

dioxooctahydropyrazino[1,2-a]pyrimidin-3-ylJcyclopentanecarboxamide

Structure:
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vacuo. The residue is separated by HPLC

(Waters-XterraTM Ms C18, 5 m water (0.1 %

trifluoroacetic acid)/acetonitrile (0.1 %

trifluoroacetic acid) = 80/20 -> 10190). The desired

product is obtained wth = 653. 18 (cal cul at ed,

nonoi sot opi ¢); neasured val ue (M-H) +. 654. 13 Exanpl e

29 Structure: cc cl Method A a)

2- Benzyl oxycar bonyl am no- 3- (2, 4- di chl or obenzenesul f ony
SypthesisdPpk SASHN @natqgﬁr todamRlgi22 lﬂ%ﬂ@@ycﬁomanacarbonyl

@@HJ&I I
Chlgﬂa%ﬂ oro ger‘ﬁzenesﬁi onycﬂgta'ﬁ[Eégr"‘?'{oIH;lgl he (Q(Zegl cea&c p‘?’tggtjct
maneisoibbEic)) etkasutdd Mlle (G064 CaR cul at ed,

nonoi sot opi ¢); neasured val ue (MrH CO2) +: 403. 00. b)

2- (4-Chl orophenyl )-1-[ (2, 2-di et hoxyet hyl )i sopropyl carb
Exafipié kst hyl }-3- (2, 4-

di chl or obenzenesul f onyl am no) - 2- net hanesul f onyl am nopr
4-Dipietmdainie-Ngor(é rabdorobeaky s 1+ baxkéoror-mmedihagpennenesulfonyl)-8-

. anpl 1 t|n
ORIt o TLAPe9RD M pPRGRAT S Zelpyamicin SodipeERagiHT ony! a
m no) propi oni c aC|d The 20 desired product is
Strabiugened with MV = 784. 186 (cal cul at ed, nonoi sotopic);
neasured val ue (M CO2+H)+: 741.10 c) Benzyl
46 (4-chl orobenzyl)-1-(2, 4-di chl or obenzenes
quonyI 8-1 sopropyl -4, 7-
oxooctmhydr op .glno[l 2-a] pyrimdin-3-yl]carbamate
Fyntfhedi s FakiEs pl ace in anal ogy to Exanple 21f)
' AT 2- ((4-
,ithorothnyI) 1-[ (2, 2-di et hoxyet hyl )i sopr opyl car banoyl
] et hyl < 2, 4-

di coh Nobenzenesul f onyl am no) - 2- met hanesul f onyl am nopr
opi o%@. The

N
I
Synthesis took place in analogy to Example 22 using 4-dimethylaminobenzoyl

chloride. The desired product is obtained with MW = 701.18 (calculated,
monoisotopic); measured value (M+H)": 702.12

Example 26
N-[6-(4-Chlorobenzyl)-1-(5-chloro-2-methoxybenzenesulfonyl}-8-isopropyl-4,7-
dioxooctahydropyrazino[1,2-a]pyrimidin-3-yllmethanesulfonamide




5

10

15

desired product is obtained with MV 692. 10

(cal cul ated, nonoisotopic); . 5 nmeasured val ue (N%FD+:

693. 05 d) 3- Am no- 6-(4-chl orobenzyl)-1-(2, 4-d

i chl or obenzenesul f onyl ) - 8-

I sopropyl hexahydropyr azi nol.1l, 2-a] pyri m di ne-4, 7-di one

Synthesis takes place in a Iogy to Exanpl e 21 g)

starting frombenzyl [6-(4 10

chl orobenzyl ) - 1- (2, 4-di chl or obenzenesul f onyl ) - 8-i sopro
Strgglurer, 7- di oxooct ahydr o-

pyrazi no[ 1, 2-a] pyri mdin-3-yl]carbamate. The desired

product is obtained with MWV = 558.07 (cal cul at ed,

nonoi sot opi msasuredC al ue (M+H) +: 559.10 e)

N-[ 6-(4- robenzy ] XZ 4-di chl or obenzenesul f onyl ) -
C18- |sopropyIN4 79di

‘]pyrlnidin-3-yl]cyclopropahecar
A saolut yon~of 15 ng of
nCchl orobenzyl ) - 1- (2, 4-di chl or obenzenesul fo

' bydr opyrazi no[ 1, 2-a] pyri m di ne-4, 7-di on
03,2 ng o cycl opropanecar boxylic acid in 110 pl of

Eﬁ(/F S cooleNLtpOOC and 11.2 ng of HATU, 4.1 ng of

HOAt and 11.6-®T of Et3N are added. The solution is

stirred at 20 0E for 10 mn and then at room

tenperature for 4 h. The solvent is renoved in vacuo.

The residue is then taken up in ethyl acetate and

1.8A 08 mesTNEhIBAHE QRS adBEA HPoPNisE A6 habittMrcst e/\h{glbfes B¥tlino-6-(4-

acetate, The conbi ned organic phase is dried™ over

chlpgopengyli o StehdorsoRveethoxgenzeneswforyb®. The crude
O o T

chleddel hhaSeil @fiEtN be0fO. Themiixiufd isaftiprerbt @ ghd then washed
80/20 4 10190). The desired &goduct is obtained with

with adeeyssediuptehietide selutiono o segasis Bhase isedrias @ver

ma?g%)%ﬁg{c%or%ag %mel,sg %@'{Epgﬂ'?%m e?%a-d& F %ylﬁgl go)r/):rgg;lhyl

The3Gesissdbprualyic istdhtainedrasamsidue with MW = 632.09 (calculated,
monoisotopic); measured value (M+H)": 633.10

‘Example 27

N-[6-(4-Chlorobenzyl)-1-(5-chloro-2-methoxybenzenesulfonyl)-8-isopropyl-4,7-
dioxooctahydropyrazino[1,2-a]pyrimidin-3-ylJcyclopropanesulfonamide
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56 210 nmg (1.2 mol ) of :
(2, 2-di et hoxyet hyl )i sopropyl am ne and 376 ng (1.20
nmol) of DMIMM are added to a solution of 505 ng (1.2
mmol) of N-Fnoc-4-C-Phe-OH in 2 m of DW. The
reaction mxture is stirreg at room tenperature
overnight. It is then ext %cted with 40. m of

di et hyl ether and washed with 10 ml of water. The 5
conbi ned organi ¢ phases are dried over MpSO4 and
concentrated in vacuo. The crude product is purified
StetW R onat ogr aphy on 10 g Si 02 (el uent DCM fol | owed by
20% ¢t OAc/ DCM) . 530 ng of the desired product are
obtained as an oil. MW=_578.26 (cal cul at ed,

nonoi sot opig) ; neas @al ue (MtH) +: 579 10 b)

- ¢i2-Am no- 3- (4- chioor ghefyl ) - N- (2, 2- di et hoxyet hyl ) - N-iso. .

pr opyl  pr o Pref am A solution of 530 ng (0.915
hyl propi onam de in 15 m of a 20%
solution is stirred at room

) ¢f 3
I o yl - ‘
di £t hyyam ne D
Fefdni ght . The reaction m xture is

cofcentratéd® in vacuo and purified by chromatography

oﬁ 5 g of SiQ2 (eluent DCM foll owed by 15 20%

Et QAc/ DCM f ol 8%t by 20% MeOH/ DCM). 320 ng of the

desired prod@rt \.are obtained as an oil. MAN= 356.19

(cal cul ated, nongrsotopic); mnmeasured value (MH)+ =

357 c¢) 9H Fl uoren-9-yl net hyl :

(2- benzyl oxycar bonyl am no- 2-{2- (4-chl orophenyl)-1- 20
Syhih2sid-tdok place in analogy to Example 26 using cyclopropanesuifonyl

i et hoxyet hyl )i sopropyl car banoyl ] et hyl car banoyl } et t&yl )cC
chigrifgnthe dgSireg PrIAsc! i3 phiaieB oYl M 696.11 (calcilated,

moﬁ‘f@ﬁ}%&?it"ﬁ}é?@k@Pg%f@%iﬁ)gygg%o(ﬁam de under the sane

conditions as described under a). The desired product
is obtained with MW= 798. 34 (cal cul at ed,
nonei sotopi ¢c); neasured value (M:Na)+ = 821.43 25 d)

Ex?%%g'zs (2-am no- 1-{2-(4-chl orophenyl)-1-[(2, 2-
1-tert-Butyl-3-[6-(4-chlorobenzyi}-1-(5-chloro-2-methoxybenzenesulfonyl)-8-
isopropyl-4,7-dioxooctahydropyrazino[1,2-alpyrimidin-3-yljurea

Structure;

Cl \l/
@\ N._ O Cl
P LT T
S’I
TN TN
/O 0
(o)

o=

N

+ .

5.4 mg of tert-butyl isocyanate are added to a solution of 30 mg of 3-amino-6-(4-

chlorobenzyl)-1-(5-chloro-2-methoxybenzenesulfonyl)-8-
isopropylhexahydropyrazino[1,2-a]pyrimidine-4,7-dione and 7.6 pl of EtsN in 500 ud

of dioxane. The solution is heated at 50°C for 6 h. The solvent is removed in
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carbamate The Fnobc protective group was elim nated
from9H fl uoren-9-yl net hyl (2-
benzyl oxycar bonyl am no- 2-{2- (4-chl orophenyl )-1
-[ (2, 2-di et hoxyet hyl )i sopropyl 30
car banoyl ] et hyl car banoyl } é‘ﬂhyl ) car bamat e usi ng
di et hyl am ne and enpl oying the nethod as descri bed
under b). The desired product is obtained with MV =
vabl®. Be re(sﬁmle:nsls@paebtemqaﬁmqwatérs YRt ags \GAIsUe um, water
H) + = 577.22 57 5 10 e) Benzy
EI_% {rQMmeagqtlgra@pH@wtqutﬂq @21%;taﬂuoroacetlc acid) = 80/20 - 10/90).

Theﬁ%ﬂ?§%§%&t |§ Bgfa?rgé’d with Wy ‘6]53 18 (calculated, monoisotopic);

. mgywré@mﬂg@r(mar}e)éws@myl am.no) et hyl] carbamate 1.94.m

(11.09 nmol) of DIEA andl.5 g (6.1. mmol) of

2, 4-di chl orophenyl sul fonyl chloride are added to a

sol ution of 3.2 g (5.54 mol) of benzyl

(2-am no-I|-{2-(4- chlorophenyl)-1-[(2,2 d
Exbﬁhﬂg&ﬁpthyl)isopropylcarbannyl]ethylcarbannyl}ethyl)c

arbamate in 75 mM of DCM The solution is stirred at

room tenperature overnight. The solution is then
Strgshgent rat ed in vacuo, and the residue is purified by

col utm chr omat ography on 100 g of Si02 (el uent DCM

fol | oned 0% Et OAc/DCM). 2.78 g of the desired
C,product arel obtained as a colorless foam MN= 784.19
ul at opi c); nmeasured value (M-Na)+ =
SR
6 (4§ch -1-(2, 4-di chl or obenzenesul f onyl ) - 8-
|s prop /- 15

di oxooct ahydfopyr azi no[ 1, 2- a] pyri m di n- 3-yl ] car barmat e

A sol gtieh of 2.74 g (3.49 mmol) of benzyl
[1-{2-\(;2%I orophenyl .)-1-[(2, 2-

di et hoxyevhyl )i sopropyl car banoyl ] et hyl car banoyl } - 2- ( 2,
4- d ichl oroberizenesul fonyl am no) et hyl ] carbamate in
45 mM of formc acid was heated

Method A:

a) 2-Benzyloxycarbonylamino-3-(2,4-dichlorobenzenesulfonylamino)propionic acid
Synthesis takes place in analogy to Example 21d) starting from 2,4-
dichlorobenzenesulfonyl chloride. The desired product is obtained with

MW = 446.01 (calculated, monoisotopic); measured value (M+H-CO2)": 403.00.

b) N-{2-(4-Chlorophenyl)-1-{(2,2-diethoxyethyl)isopropylcarbamoyl]ethyl}-3-(2,4-

dichlorobenzenesulfonylamino)-2-methanesulfonylaminopropiocnamide

“Synthesis takes place in analogy to Example 21e) starting from 2-

benzyloxycarbonylamino-3-(2,4-dichlorobenzenesulfonylamino)propionic acid. The
desired product is obtained with MW = 784.186 (calculated, monoisoctopic);
measured value (M-CO»+H)": 741.10

¢) Benzyl [6-(4-chlorobenzyl)-1-(2,4-dichlorobenzenesulfonyl)-8-isopropyl-4,7-

dioxococtahydropyrazino[1,2-a)pyrimidin-3-yllcarbamate

di et hoxyet hyl )i sopr opyl car banoyl ] et hyl car banoyl } et hyl )
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at 60C for 6 h. The reaction m xture was then

concentrated in vacuo, and the 20 residue was purified

by chromat ography on 40 g of Si02 (eluent DCM

foll owed. by 20% EtQAcIDCM. 2.25 g of the cyclized

conmpound are obtained as a_colorless solid. LCIMS MWV

= 692. 1 (cal cul at ed, nonoi é%topl c); neasured val ue

(MtH) + = 693 25 @)

3- Ami no- 6- (4- chl orobenzyl ) -1-(2, 4-di chl or obenzenesul fo
Synthesisttakes pltamedp Anbxghtp dexamypiae A thogtarting-from N-{2-(4-

chBH R SRES- Sl rPornE BamaebvE 564t on
dlc?tioraégni'@we(sglféﬁylﬁﬂﬁm £-2 ﬁfetlb@rfgs)(}lfonylammopropaonamlde The

- (4-chl or obenz 4-di chl orobenzenesul Tonyl) -

__desire pmd@\@ylsaptamedmﬂnmwﬁ%wr(@alcwe[eﬁ nadqisotopcHi n

mqﬁéﬁ‘?% 2@&?{)0@9{1”5 I Imov\gfj tgorg:gﬁNrog% ?gnpje—?:t ure

and is stirred at this tenperature for 2 h. 5 m of
MeOH are added to the reaction solution, and then the
solution is concentrated in vacua. The residue is

d) Brminoet( ‘am‘h@rgb@wzsb)d 6%ﬂtdi¢ldg@t\e@zat=%wiwnwﬂ-&wm

f desi red
oAU o o Pydlle 2 e
SyhtidsBriakes pldcatin chnalogyrtoi Beingple Q)1g) statiny Bdmvisdnig! [6-(4-
chiQE Ak A I ppoenesoar b spemR Adedareesighydro-
pyl%ztrﬁffpgoé]ﬁ{/ﬂﬁllld?ﬁ gL ﬁf&%rbﬁmate Thgldeswed p]r%c)i/%cft is obtained with

oct ahydr opyrazi no|[ al pyri mdin-3-yl opr opanecar
MW ex 558 .08  (calsylatdth shenaisato piw) ameasurednalugyiMtid ) ES &8I0

22. Exanple 30 10

N-[ 6- (4- Chl or obenzyl ) -1-(2, 4-di chl or obenzenesul f onyl ) -

e) R=[6S@PCRIBYdbehzih-1-(2, 4-dichlorobenzenesuIfony!\)3 -8- rsopropyl -4,7-dioxo-
di oxooct ahydropyrazino[1, 2-a] pyrimd ] cycl obut an

oclgbydspyeagine]1, }pu@rrmh@% gdﬂcycdppropanecarboxamlde
A solution of 15 mg of 3-am|no-6—(4~chlorobenzy|)—1—(2,4—d|chE0robenzeneSUIfonyl)-

8-isopropyihexahydropyrazino[1,2-ajpyrimidine-4,7-dione, 3.2 mg of
cyclopropanecarboxylic acid in 110 ul of DMF is cooled to 0°C, and 11.2 mg of
HATU, 4.1 mg of HOAt and 11.6 pl of EtsN are added. The solution is stirred at
0°C for 10 min and then at room temperature for 4 h. The solvent is removed in
vacuo. The residue is then taken up in ethyl acetate and water. The aqueous
phase extracted twice with ethyl acetate. The combined organic phase is dried
over NaxS04 and the solvent removed in vacuo. The crude product is separated by
HPLC (Waters—XterraTM MS C18, 5 um, water (0.1% trifluoroacetic
acid)/acetonitrile (0.1% trifluoroacetic acid) = 80/20 - 10/90).

The desired product is obtained with MW = 626.09 (calculated, monoisotopic);
measured value (M+H)": 627.13

Method B

a) 9H-Fluoren-9-yimethyl {2-(4-chiorophenyl)-1-[(2,2-diethoxyethyl)isopropyl-
carbamoyllethyl}carbamate
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-Z-Dap-Fmoc-OH was coupled with 2-amino-3-(4-chlorophenyl)-N-(2,2-

25

30

, SI ~- N ,NN Oci Synthesis took place in anal ogy
to Exanple 22 using cycl obut anecarbonyl chloride and
3- am no- 6- (4-chl orobenzyl )-1-(2, 4-d

i chl or obenzenesul f onyl ) - 8-

I sopropyi hexahydropyrazi noLl, 2-a] pyri m di ne-4, 7-d

| one. The desired product obtained wwth MV =

640. 11 (cal cul ated, nonoi sotopic); measured val ue

MtH) ;.  641. 09 Exanple 31
21&@%(‘( 3 fmmpﬁrf.titﬁ%ﬁ:@ueyhoxyemyms@propylamme and 376 mg (1.20 mmol)

of DR INEAESRRERY 2 S0ilion SE507 BYg e ndh of N B GhPle-Or

in Eaﬁiaﬁfm}!ﬁmh’@ ré&ﬂ:t@hfrﬂmmta@s sﬁﬁe@)ﬁf‘ﬁdﬂﬁ?ﬁ teﬁnb@@mﬂ@l Vefnibht. it is
npl e 22 using cycl opent anecar bonyl

anal ogy to
nThipgiALRA With 8. Tahoh@et BT AdOBEEA Wit DI gvater. The

. f .
oo R RSP G b0 s Masorgnd sempsntcaled inrag: The
crutleeprodactrie gupfied Wtchr@naﬁinjraphiyédn o ?SW(@]@&D@\A followed by
20%6%%) i@&)@iaﬁgqo Bﬁ‘ﬁggfot%gpdlecslred r{)?'gggcrteare \é%talftse as an oil.

MW = 578.26 (calculated, monoisotopic); measured value (M+H)*: 579

b} 2-Amino-3-(4-chlorophenyl)-N-(2,2-diethoxyethyl)-N-isopropylpropionamide

A solution of 530 mg (0.915 mmol) of 3-(4-chlorophenyl)-N-(2,2-diethoxyethyl)-N-
isopropyl-2-methylpropionamide in 15 ml of a 20% diethylamine DCM solution is
stirred at room temperature overnight. The reaction mixture is concentrated in
vacuo and purified by chromatography on 5 g of SiO, (eluent DCM followed by
20% EtOAC/DCM followed by 20% MeOH/DCM). 320 mg of the desired product
are obtained as an oil. MW = 356.19 (calculated, monoisotopic); measured value
(M+H)" = 357

c) 9H-Fluoren-9-yimethyl (2-benzyloxycarbonylamino-2-{2-(4-chlorophenyl)-1-
[(2,2-diethoxyethyl)isopropylcarbamoyljethylcarbamoyi}ethyl)carbamate

diethoxyethyl)-N-isopropylpropionamide under the same conditions as described
under a). The desired product is obtained with MW = 798.34 (calculated,
monoisotopic), measured value (M+Na)* = 821.43

d) Benzyl (2-amino-1-{2-(4-chlorophenyl)-1-[(2,2-
diethoxyethyl)isopropylcarbamoyl]ethylcarbamoyl}ethyl)carbamate

The Fmoc protective group was eliminated from 9H-fluoren-9-ylmethyl (2-
benzyloxycarbonylamino-2-{2-(4-chlorophenyi)-1-[(2,2-diethoxyethyl)isopropyl-
carbamoyllethyicarbamoytl}ethyl)carbamate using diethylamine and employing the
method as described under b). The desired product is obtained with MW = 576.27
(calculated, monoisotopic); measured value (MfrH)+ =577.22
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N-[ 6- (4- Chl orobenzyl ) - 1- (2, 4-di chl or obenzenesul f onyl ) -
8-1sopropyl -4, 7- di oxooct ahydropyrazino[1l,2-a]pyrimd
- 3-yl ] cycl ohexanecar boxam de Structure: ci ,, .N ,N
O s ci 00 ci Synthesis took place in analogy to
Exanpl e 22 usi ng cycl ohexanecar bonyl 15 chloride and
3-an1no-6-(4-ch|orobenzyl)51-(2,4-dichlorobenzenesulfo
nyl)-8

I sopropyl hexahydr opyr azi no[ 1, 2- a] pyri m di ne-4, 7- di one.
The desired product is obtained with MV= 668.14

cal clu[l1a{gdg{§!_go A otgs)qi[ca'z et gg{/éetﬂyl\fag!)gl%py akgamoyl]-
et@&&béﬂm@l}@gp@mbaobén%més 8 %ﬁ@fewf&%ﬂrﬁ%y')

I SOpro di oxooct ah opyrazin

1.9 mi 2‘1 ‘ap@y’lﬂﬁnﬂi)d}f RIBA@d . 5@ (6.1 mmbl) @f @at:dichidrdpheltylsifonyl

ch|o'Hde are added to a solution of 3.2 g (5.54 mmol) of benzy! (2-amino-1-{2-(4-
chlorophenyi)-1-[(2,2-
diethoxyethyl)isopropylcarbamoyilethyicarbamoyl}ethyl)carbamate in 75 mi of
DCM. The solution is stirred at room temperature overnight. The solution is then
concentrated in vacuo, and the residue is purified by column chromatography on
100 g of SiO- (eluent DCM followed by 20% EtOAc/DCM). 2.78 g of the desired
product are obtained as a colorless foam. MW = 784.19 (calculated,

monoisotopic); measured value (M+Na)* = 807.24

f) Benzyl [6-(4-chlorobenzyl)-1-(2,4-dichlorobenzenesulfonyl)-8-isopropyl-4,7-
dioxooctahydropyrazino[1,2-a]pyrimidin-3-yljcarbamate

A solution of 2.74 g (3.49 mmol) of benzyl [1-{2-(4-chlorophenyl)-1-[(2,2-
diethoxyethyl)isopropylcarbamoyl]ethylcarbamoyl}-2-(2,4-
dichlorobenzenesulfonylamino)ethyllcarbamate in 45 mi of formic acid was heated
at 60°C for 6 h. The reaction mixture was then concentrated in vacuo, and the

residue was purified by chromatography on 40 g of SiO-» (eluent DCM followed by

. 20% EtOAc/DCM). 2.25 g of the cyclized compound are obtained as a colorless

solid.

_LCIMS MW = 692.1 (calculated, monoisotopic); measured value (M+H)" = 693

g) 3-Amino-6-(4-chlorobenzyl)-1-(2,4-dichlorobenzenesulfonyl)-8-
isopropylhexahydropyrazino[1,2-ajpyrimidine-4,7-dione
206 mi (1.44 mmol) of trimethyisilyl iodide (TMSI) are added to a solution of
250 mg (0.36 mmol) of benzy! [6-(4-chlorobenzyl)-1-(2,4-dichlorobenzenesulfonyl)-
| 8-isopropyl-4,7-dioxooctahydropyrazinof1,2-a]pyrimidin-3-yljcarbamate in 10 ml of
CH3CN at 0°C. The reaction solution is allowed to reach room temperature and is
stirred at this temperature for 2 h. 5 ml of MeOH are added to the reaction solution,
and then the solution is concentrated in vacuo. The residue is purifiedona5g
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540 ng (0.071 mmol ) of 3

-am no- 6- (4-chl orobenzyl)-1-(2, 4-

di chl or obenzenesul f onyl ) - 8-i sopr opyl hexahydr opyr azi no[

1,2-a]pyrimdine-4,7-dione were dissolved in 1.5 m

of DCM and 0.024 m (0.17 gnnl) of trifluoroacetic

anhydri de and 0.075 m (0.§ mmol ) of DI EA were

added. The reaction m xture was stirred at 50C for 1

hour. After addition of 1 m of water, the organic
Sph&gridge (RivtedswitaiMaDH doliayded vy SBUNHAMaDIdp ridenhg aff dek

delgted Sl RiosHse R RE eFLrRS BPadE e S 538 (cHioulatba,
maeidisstdpit); Rdastredivaib@lanye s5dM( cal cul at ed,
nonoi sotopi c) = 654.05; MW (neasured value) = 655. 06.

. .15 Exanpl e 34 N-[6-(4-Chl orobenzyl)-1 -(2,4- . . _—

o L B PR BRI s -aon
Octa?wrwhﬁml1q2-a];qpmcman?qesm&@paheé‘érbgkarﬂides 0 \N

N Cl 0. (0,36 mmol) o
Syﬁ'%ﬁﬁ'?ﬁ?-oéf-%ﬂc%m m%&yﬁ;amptezza- di chl or obenzenesul fo

nyl) -

8- i sopropyl hexahydropyrazi no[ 1, 2-a] pyri m di ne-4, 7-di on

e was dissolved in 12 m of 5 MeCH, and 1.6 m of
Exapwplerd® and then 0.8 m of CH3COOH and 4 ml of NaCNBH3

in THE re,added. After 1 hour, the m xture
N-l{%@%h&%ﬁq%@)\gﬁ-(f,ﬁ-(ﬂ%ﬁar&benzenesul 0ny‘)—8-}sopropy[—4,7—
dioxooctahydropyrazino[1,2-a]pyrimidin-3-yljcyclobutanecarboxamide

Structfure:

o hd
: N QO Ci
P
ffS ~N N
c O
H/ko
N
: 0

Synthesis took place in analogy to Example 22 using cyclobutanecarbonyl chloride
and 3-amino-6-(4-chlorobenzyl)-1-(2,4-dichlorobenzenesulfonyl)-8-
isopropylhexahydropyrazino[1,2-a]pyrimidine-4,7-dione. The desired product is
obtained with MW = 640.11 (calculated, monoisotopic); measured value (M+H)":
641.09

Example 31
N-[6-(4-Chlorobenzyl}-1-(2,4-dichlorobenzenesulfonyl)-8-isopropyl-4,7-
dioxooctahydropyrazino[1,2-a)pyrimidin-3-yljcyclopentanecarboxamide



mxed wwth 5 ml of EtOAc and washed with 5 m of -
wat er. The organi c phase was isolated, dried (MgSO4)
and concentrated in vacuo. Flash chromatography of the
crude substance on 20 g of Si02 (elution with
Et OAc/ DCM gradi ent 0-50% _10 afforded 182 ng of the
intermediate as an oi | whi 8 was used for the
subsequent coupling step. 30 ng (0.05 mmol) of the
intermediate were mixed in 1 mM of DCM wth 0.026 m
(0.149 mmol ) of DI EA and 0.0055 ml (0.0598 mmol ) of
Steugédrepr opanecar bonyl chloride and stirred at room
tenperature overnight. After addition of 2 m of
wat er, the_organi c phase was isolated, dried (MySO)
c.and 15 conﬁﬁtgrat ed in vacuo. The crude substance was

. 4 _gciof. Si 02 . (elution wth : ;
gradli e 5% . 21.4 ng of the desired
ned. MW (cal cul at ed, nonoi sot opi c)

N Ty T
= %8914$(masured value) (MtH) _  669. 62 Exanple

0
or obenzyl)-1- (2, 4-di chl orobenzenesul f onyl ) -
oRyl -4,7
di oxobct alfydr opyrazi no[ 1, 2-a] pyri mdin-3-yl]-N

S ) L T GRERER S AL 5o e R EBHord?
chieyigkalmeiaaaito 6N 4-dHsrobRARgh-1v@, AlIcARSrbSERzenesulfonyl)-8-

. Cycl opent anecar bonyl chloride was used for the amde
isopsRpineRhyrPYERaNe i L-plrinaidinesd didienackhefiesiradpreduct is
obgﬁéﬁf@ﬁé %@\{1\3@9 ?gh% (caltndtBAOHBRbABISHie); FRARHFSS VAL (RraH)"

655.1 :

Example 32
N-[6-(4-Chlorobenzyt)-1-(2,4-dichlorobenzenesulfonyl)-8-isopropyl-4,7-
dioxooctahydropyrazino[1,2-a]pyrimidin-3-ylJcyclohexanecarboxamide
Structure:

cl Y
N_ O cl
LYY
N7 N
¢ © .
o)
; N
C ;o

Synthesis took place in analogy to Example 22 using cyclohexanecarbonyl
chloride and 3-amino-6-(4-chlorobenzyl)-1-(2,4-dichlorobenzenesulfonyl)-8-
isopropylhexahydropyrazino[1,2-alpyrimidine-4,7-dione. The desired product is

obtained with MW = 668.14 (calculated, monoisotopic); measured value (M+H)":
669.11
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Exanpl e 36 N-[6-(4-Chl orobenzyl)-1-(2,4-d

i chl orobenzenesu | fonyl)-8-isopropyl-4,7-

di oxooct ahydr opyrazi no[ 1, 2-a] pyrim di n-3-yl]-1-net hylp

i peridine-4-carboxamide CK Y 15 0 Na C 63 Synthesis

took place in analogy to Exanple 29e using

1- et hyl pi peri di n-4- carbo§9llc aci d hydrochl ori de.

The desired product is obtained with MV = 683. 15

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

684. 38 Exanple 3.7. 5 N-[6-(4-Chlorobenzyl)-1-(2,4-d
Examhplerddbenzenesul fonyl ) - 8-i sopropyl - 4 7-

Nf’éai’%%&aéa P B dehorbe RS sy e bpt a1, 70

.dldﬁé@:@a M/ EroryPaiRe1 62- éfpﬁ:%@lh@ gé.\/i i-tﬂ{ﬂl.({groé é@imlde _

di.chl of obenzenesul f onyl ) - 8-i sopropyl hexahy ropyrazlno[
1,2-a]pyrimdine-4,7- dione, 2 Ml of DCM 23 ng (0.178
mol ) of DI and 51 ng (0.181 mmol) of benzyl

C!oroca nycg)tetraaydro 1(2H) - pyri di necar boxyl at e
i rd

N
Fjl:—«o
40 mg (0.071 mmol) of 3-amino-6-(4-chlorobenzyl)-1-(2,4-
dichlorobenzenesulfonyl)-8-isopropylhexahydropyrazino[1,2-a]pyrimidine-4,7-dione
were dissolved in 1.5 mi of DCM, and 0.024 mi (0.17 mmol) of trifluoroacetic
anhydride and 0.075 ml (0.43 mmol) of DIEA were added. The reaction mixture
was stirred at 50°C for 1 hour. After addition of 1 ml of water, the organic phase
was isolated, dried (MgSQ,) and concentrated in vacuo. Purification by flash
chromatography on 4 g SiO; (elution with MeOH/DCM, gradient 0 - 4%) afforded
21 mg of substance. MW (calculated, monoisotopic) = 654.05; MW (measured

value) = 655.06.

Example 34
N-[6-(4-Chlorobenzyl)-1-(2,4-dichiorobenzenesulfonyl)-8-isopropyi-4,7-
dioxooctahydropyrazino[1,2-a]pyrimidin-3-y{]-N- |
isopropylcyclopropanecarboxamide
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tenperature for 1 hour. The m xture was subjected to a
flash chromatography on 2 g of Si02 (elution with

Et OAc/ DCM gradient 0-20% . 119 ng of the internediate
15 benzyl 4-[6-(4- chlorobenzyl)-l-(2,4-d

i chl or obenzenesul fonyl ) - 8- iopropyl-4,7-

di oxooct ahydr opyr azi no[ 1, 2b ] pyri m di n- 3-yl car banoyl ] p
i peridine-1-carboxylate were obtained. The results
obtained in LC/ M5 (expected nonoi sot opi ¢ MW = 803,
measur ed val ue (M+H) 804) agreed with the structure.
103 ngy (O 7 mmol ) of i odotri net hyl sil ane were added

sol utNO oof 045,rrg 20 (0.129 nmol) of benzyl
,@ hl of ob 1- (2, 4-di chl orobenzenesul fonyl ) -
8-

A sB'proop I -4, 7-di oxooct ahydropyr.azi no[.1, 2-a] pyrim.din-3. .
-yl car barfoy q pi pe ridine-1- carboxylate in 2.5 m of

acet ont | & at roomtenperature with stirring. After
2 hours, he m xture was concentrated. The residue
was purifi/ed on a Varian Bond-Slut SCX i on exchange

cartridge (elution with methanol, then with 3N-NH3 in
25 nmet hanol ). The purified am ne was converted into

0.4 GRS SBTUAGE o Be R de dad kB BRzsBeEfonyi)-
8- |Mmp?ﬁ%xé§yd el rﬁf‘i ‘Qaalz]gﬁrir('nyrﬁ%—él 7- @%% \Fé‘@ﬁ%@?lvéé 11512 mi of

Chloro ['bro enzenesul
M@h"s@m d®ymi of Zcetone and then 0.8 ml of CH;COOH and 4 ml of NaCNBH3

PO Ao s PR e
muk@iﬁntw &1 ofiHeUAE @nd Mﬁéﬁ' with 9fmixé wiaiter. Hthe @rg@?\% 2phase was

t he am ne 3-am no-6-(4-chl orobenzyl)-

'Sqlat@ﬁ @r?ﬁdr MaSRzband sancertmted In vacyo. Sgsh @hrpmatmremby of the
or BRI 28 dn i h A il AR ek B
affordedht82ymigeofithe éntetrmadigte as an oil which was used for the subsequent
coupling step. 30 mg (0.05 mmot) of the intermediate were mixed in 1 mi of DCM
with 0.026 ml (0.149 mmol) of DIEA and 0.0055 m! (0.0598 mmol) of
cyclopropanecarbonyl chloride and stirred at room temperature overnight. After
addition of 2 ml of water, the organic phase was isolated, dried (MgSQ,) and
concentrated in vacuo. The crude substance was chromatographed on 4 g of SiO-
(elution with MeOH/DCM, gradient 0-5%). 21.4 mg of the desired compound were
obtained. MW (calculated, monoisotopic) = 668.14; MW (measured value) (M'H) =
669.




added to the reaction mxture. The m xture was stirred
at roomtenperature overnight. The reaction m xture
~was then diluted with Et OAc, washed with H2O, 15 dried
over MgSO4 and concentrated in vacuo. This
intermedi ate was dissolved_in 1 m of THF, and 31 of
(0.178 mmol ) of HOnig' s ba and 12 ng (0.134 mmol) of
nor phol i ne were added- The reaction m xture was
stirred at roomtenperature overnight, diluted with
Et CAc, washed with H20, dried over MgSH and
Exapmerds at ed. The resi due was chr omat ogr aphed on 4

R SR kel *
dl@(@b@l@'h?@ﬁ)p%ﬁézhﬁo#@é]g%n{rﬁdﬁﬁglwlw MV= 671.11; measured
val ue -39 N -[6 - (4Ch|o

Cy(F"é'b%XW@&qlgpeﬂiaﬂQf@Fhm@mldﬁl orobenze n es ulfonyl)-8-iso
propyl -4,7-
di oxooct ahydr opyrazi no[ 1, 2-a] pyri m di n-3-yl] pi peridine
= car boxa de cl C 24.7 ng (0.089 muol ) of
4 Al , 8 5]triazin-2-yl)-4-nethyl norpholin
’foridex DMTI\/I\/p and then 31.3 ng (0.089
- I p-OH were added to a solution of 0.05

g (O 08 prp| ) of 3-am no- 6-(4-chl orobenzyl)-1-(2,4 d

i chle ob:nzenes ul fonyl) - 8-i sopropyl hexahyd
ropn ®,2-a] pyri midine-4,7-d ione 10 in 2 ni
of DMF. The reaction mxture was stirred at room

terrperat ' overnight. Then 8 ml of diethyl ether and

5 m of er were added. The organi ¢ phase was

i sol ated, again washed with 5 m of water, dried

(MgS™) and concentrated in vacuo. Purification takes

pl ace by flash chromat ography on 4 g of Si02

(MeOH/ DCM as el uent system gradient 0-2% and
Exampls 32 wassyinghesizachis anatugyl® brample 3iusingeyalebiesarone in

thebﬂ)c}dhgﬁlef ShiR on"f‘d%l'ob%ntsaﬂecgrb ntyl SR rilid W a{sblljs%dt f3r th heo‘\e':vmlde '

coupling. The desired product is obtained with MW = 736.20 (calculated,
monoisotopic), measured value: (M+H)" = 737.15

Example 36
N-[6-(4-Chlorobenzyl)-1-(2,4-dichlorobenzenesulfonyl)-8-isopropyl-4,7-
dioxooctahydropyrazino[1,2-alpyrimidin-3-yl]-1-methylpiperidine-4-carboxamide

o hd
N 8] Cl
L
5 “NTN
cl O
\,L\o
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LG/ MS that the product was the desired internediate. A
solution of 70 ng (0.078 nmmol ) of the FMOC
internediate in 2 m of 10% strength diethylamne in
DCM was stirred at roomtenperature overnight. The
reaction m xture was concE trated in vacuo and
purified by preparative HP in a Glson C18 20
apparatus (CH3CN (0.1 % TFA)/H20 (0.1 % TFA), gradient
5-100% . The desired fractions were concentrated in
Synthrsis (@8 Pacmincinaldgy tokxampEnddaysiigA-methylpipetitio-4-

e Ao BRI oEE T HEL Sk UE B P s 1o
(cAldQalel, nfhdRAIPILR Masured value (M+H)': 684.38
N-[ 6- (4 Chl orobenzyl y-1-(2, 4- di chl or obenzenesul fonyl )

Examplepiopyl - 4, 7-- di oxooct ahydropyra2| no[ 1, 2-a] .

N~ﬁ££{-§b@ir§?§rﬂlﬂﬁg—¥% 8 %élglo rbz%ﬁ%gﬂ%%n])%e-ls%brop)}\l 407 A

dickoagtanydfodyfagiida lebﬁ)yfﬂimibih' Iy pérldme~4 carboxamide
di chl or obenzenesul f onyl ) -

i sopropyl hexahydropyra2| no[ 1,2-a]pyrimdine-4,7-
di one, 1 of DCM 23 ng (0.178 mmol) of DI EA and 32

. 090 feroc- Pro-Cl was stirred at room

] pur. The m xture was purified 10 by
ON g of Si02 (elution with

Et GAR rad| ent 0-20%9. 72 ng of the internedi ate
9H-f | uor em- 9oyl met hyl  2-[ 6- (4-chl orobenzyl)-1-(2, 4-
di chl or obe_ nzenesul f ony
l)-8-isqpr | -4, 7- di oxooct ahydr opyrazi no[ 1, 2-a] pyri m
di n- 3¢yl gar banoyl | pyrrolidi ne -1-carboxyl ate were
obt ai n@d”LC/ MS: (cal cul ated, nonoisotopic MV = 877,
neasured val ue (MH) = 878)

A mixture of 100 mg (0.179 mmol) of 3-amino-6-(4-chlorobenzyl)-1-(2,4-
dichlorobenzenesulfonyl)-8-isopropyihexahydropyrazino[1,2-a]pyrimidine-4,7-
dione, 2 mi of DCM, 23 mg (0.178 mmol)} of DIEA and 51 mg (0.181 mmol) of
benzy! 4-(chlorocarbonyl)tetrahydro-1(2H)-pyridinecarboxylate was stirred at room

temperature for 1 hour. The mixture was subjected to a flash chromatography on
2 g of SiO; (elution with EtOAc/DCM, gradient 0-20%). 119 mg of the intermediate

benzyl 4-[6-(4-chlorobenzyi)-1-(2,4-dichlorobenzenesulfonyl)-8-isopropyl-4,7-
dioxooctahydropyrazino[1,2-a) pyrimidin—3-ylcarbamoyl]piperidin'e-1 -carboxylate
were obtained. The results obtained in LC/MS (expected monoisotopic MW = 803,
measured value (M*H) = 804) agreed with the structure.

103 mg (0.517 mmol) of iodotrimethylsilane were added to a solution of 104 mg
(0.129 mmol) of benzyl 4-[6-(4-chlorobenzyl)-1-(2,4-dichlorobenzenesulfonyl}-8-
isopropyl-4,7-dioxooctahydropyrazino[1,2-a]pyrimidin-3-ylcarbamoyl]piperidine-1-
carboxylate in 2.5 ml of acetonitrile at room temperature with stirring. After 2 hours,
the mixture was concentrated. The residue was purified on a Varian Bond-Elut
SCX ion exchange cartridge (elution with methanol, then with 3N-NH3 in

methanol). The purified amine was converted into the hydrochloride salt. 75 mg of
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15. A mxture of 60 ng (0.068 mmuol) of
9H fl uoren-9-yl net hyl hyd ropyrazino[ 1, 2-
a] pyriimdin-3-yl carbanoyl ] pyrrolidi ne-1-carboxyl ate
and 2 mM of 15% strength diethylanm ne in DCM was
stirred at room tenperat u(r}g overni ght. The m xture was
concentrated and subjecte 40 a flash chromat ogr aphy
on 2 g of Si02 (elution with 20 DCM Et OAc and t hen
with 10% nmet hanol / Et OAc). The ami ne was converted into
the desitegdeasapruwnd werssabtainesh LEMST (expecteduwreroistiogioned.

Jhi further rifi b reparative reverse
M h‘a@%g\‘?ée&ea?—WLe&\P#l’?eﬁ@e@}‘ﬁggdesi red conmpound were
obt ai ned. LC/ M5 (cal cul ated, nonoi sotopic MV = 655. 12;

nmeasured value (MtH) 656) 25 67 Exanple 41 N [6-(4-
Chl or obenzyl)-1-(2, 4-di chl orobenzenesul fonyl )-8-i-sopro

pyl -4, 7-
ExgMple 8t ahydr opyr azi no[ 1, 2- a] pyri ni di n-3-yl ] - 1- met hyl p

r Ld e a ] 5 f
N o= B RSz e b oy ) B R4 725 0
dioxooctaaydropyaxthol 1 2-ajpy(ithidin{Bypllhoghotingiducarboxamide

cyanobor ohydride (1 Min THF) were added to a

solution_of 93 ng (0.142 nmol) of the am ne from
a Exanpl e é?q/in 7.5 m of nethanol. The reaction

ure W s®i predCat roomtenperature for 2 hours

concentriatgd i n vacuo. The residue was dil uted
wi L hg IO min‘o~DCM basified with 7N-NH3 in nethanol ,
fi tere@f@g concentrated. This residue was purified
by preparative RP-HPLC. 50 ng of the desired conpound
wer e obt i gd. LG M5 (cal cul ated, nonoi sotopic MN =

669; ?e;ajured value (MH = 670) 15 Exanple 42
o

47 pl (0.268 mmol) of Hiinig's base were added to a solution of 50 mg

-(0.089 mmol) of the amine 3-amino-6-{4-chlorobenzyl)-1-(2,4-

dichlorobenzenesulfonyl)-8-isopropylhexahydropyrazino[1,2-ajpyrimidine-4,7-dione
in 1.8 ml of DCM/THF (1:1). Then 80 mg (0.268 mmol) of triphosgene were slowly

‘added to the reaction mixture. The mixture was stirred at room temperature

overnight. The reaction mixture was then diluted with EtOAc, washed with H.0,
dried over MgSQ4 and concentrated in vacuo. This intermediate was dissolved in

1 ml of THF, and 31 ¢l (0.178 mmol) of Hiinig's base and 12 mg {(0.134 mmol) of
morpholine were added. The reaction mixture was stirred at room temperature
overnight, diluted with EtOAc, washed with H2O, dried over MgSQ,4 and
concentrated. The residue was chromatographed on 4 g of SiO; (elution with
MeOH/DCM, gradient 1-8%). 36 mg of the desired substance were obtained as a
colorless solid. LC/MS (expected MW = 671.11; measured value (M"H_) = 672). |
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N-[6-(4-Chlo rob enzyl)- 1

-(2, 4-di chl or obenzenesul fonyl ) - 8-i sopropyl -4, 7 -

di oxooct ahydr opyrazi no[ 1, 2-a] pyri m di n-3-yl ] azeti di ne-

3-carboxamide C1 CI O i /NOI NC 68 49.5 ng (0.179

nmol ) of

4- (4, 6-di net hoxy[ 1, 3, 5]tr|§§|n 2-yl)-4-net hyl nor pholin

e chloride x H2O (DMIMVM) and then 58 ng (0.179 mmol)

of 1-Fnoc-azetidi ne-3- carboxylic acid were added to a

solution of 0.1 g (O. 179 mmol ) of the amne 3
Example-38- (4- chl or obenzyl )--

N-{eS @ Chi R AR R S0fah f?gﬁ b8s iy neisneropYr4d-one

d:dxbo@talﬁikzdﬂfpy%oﬁ@a]ﬂyﬁﬂﬁaﬁlh@%ﬂ'ﬂnﬁéﬁcﬂ|ﬂel@§a@bkéﬁ% at

~.room tenperature:overni.ght en 50 of . di.et hyl
ether and 50 m of water were added. The organi c phase
was isol ateth"washed twice with 50 mM of water each
Chtjare, dried (M ) and.concentrated in vacua.
' n %rormt ography on 20 g of Si02
( N S ue system gradient 0-10%
affcqrggéleﬂNrTg of e FMOC-protected internediate in
t he f or miqQf white solid. This was used in the next
step. A sol ution of 50 mg (0,058 mmol) of the FMOC
intermediablle in 1.5 mM of 10% strength diethylamne in
DCM was at room tenperature overnight. The
reacti I Xture was

24.7 mg (0.089 mmol) of 4-(4,6-dimethoxy[1,3,5]triazin-2-yl)-4-methylmorpholine
chloride x H,O (DMTMM) and then 31.3 mg (0.089 mmol) of Fmoc-Pip-OH were
added to a solution of 0.05 g (0.089 mmol) of 3-amino-6-(4-chlorobenzyl)-1-(2,4-
dichlorobenzenesulfonyl)-8-isopropylhexahydropyrazino[1,2-a]pyrimidine-4,7-dione
in 2 ml of DMF. The reaction mixture was stirred at room temperature overnight.
Then 8 mi of diethyl ether and 5 ml of water were added. The organic phase was

_isolated, again washed with 5 ml of water, dried (MgSO,) and concentrated in

vacuo. Purification takes place by flash chromatography on 4 g of SiO,
(MeOH/DCM as eluent system, gradient 0-2%) and afforded 82 mg of the FMOC-
protected intermediate in the form of a white solid. It was possible to show by
LC/MS that the product was the desired intermediate. A solution of 70 mg

(0.078 mmol) of the FMOC intermediate in 2 mi of 10% strength diethylamine in
DCM was stirred at room temperature overnight. The reaction mixture was
concentrated in vacuo and purified by preparative HPLC in a Gilson C18
apparatus (CH3zCN (0.1% TFA)H20 (0.1% TFA), gradient 5-100%). The desired
fractions were concentrated in vacuo. 33.9 mg of the corresponding TFA salt of the
desired compound were obtained. LC/MS MW (calculated, monoisotopic) =
669.13; measured value (M"H) = 670.11.
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concentrated in vacuo and purified by preparative HPLC
in a Glson C18 15 apparatus (CH3CN (0.1 % TFA)/ H20
(0.1 % TFA)). The fractions were concentrated in
vacuo. 21.6 ng of the TFA salt of the desired product
wer e obtained. MV (cal cul gf.ed, nonoi sotopic) =
641. 11; neasured val ue (Mt = 641.99. Exanple 43 20
N-[ 6- (4- Chl or obenzyl ) -1-(2, 4-di chl or obenzenesul fonyl ) -
8-i sopropyl -4, 7- di oxooct ahydr opyrazi no[ 1, 2- a]

Expmpleidi n-3-yi ] - N, N - di met hyl succi nanide O Cl

N-REGECHRRReRDL B S5 HoRingSNesirom B isarfSirdct s
dicXebaiahgdropyrdzind 2- ﬁﬁ)@nﬂrﬁdiﬁ@w%ﬁfl%e ?.Q:arboxaémde

nonoi sot opi ¢); neasuréd val ue

Exanpl.e 44 N-[6(4 Chl or obenzyl ) -1-(2, 4=

d#Chl or ob A fenyl)-8-isopropyl -4, 7-

d Qﬁt Zi no

[ 17 2-Ahpyriisditie3-yl ] - . N-i sopr opyl cycl ohexanecar boxam

i de 8 ru ture. Cl ci Exanple 44 was synthesized in
anal ogy anpl e 34 using cycl ohexanecarbonyl

chlori deMin the ami de coupling step. The desired
product~i “obtained with MV = 710. 19 (cal cul at ed,
nmonoi sQt gpi ¢); neasured value (MrH +: 10 711.18
Exanpl e 45

A mixture of 50 mg (0.089 mmol) of 3-amino-6-(4-chlorobenzy!)-1-(2,4-
dichlorobenzenesulfonyl)-8-isopropylhexahydropyrazino[1,2-a]pyrimidine-4,7-
dione, 1 ml of DCM, 23 mg (0.178 mmol) of DIEA and 32 mg (0.090 mmol) of
Fmoc-Pro-Cl was stirred at rcom temperature for 1 hour. The mixture was purified
by chromafography on 2 g of SiO; (elution with EtOAc/DCM, gradient 0-20%).

72 mg of the intermediate 9H-fluoren-9-yimethyt 2-[6-(4-chlorobenzyl)-1-(2,4-
dichlorobenzenesulfonyl)-8-isopropyl-4,7-dioxooctahydropyrazino[1,2-a]pyrimidin-
3-ylcarbamoyljpyrrolidine-1-carboxylate were obtained. LC/MS: (calculated,
monoisotopic MW = 877, measured value (MH) = 878)

A mixture of 60 mg (0.068 mmol) of 9H-fluoren-9-yimethyl 2-[6-(4-¢hlorobenzyl)-1- .

(2.4-dichlorobenzenesulfonyl)-8-isopropyl-4,7-dioxooctahydropyrazino[1,2-
a)pyrimidin-3-yicarbamoyl]pyrrolidine-1-carboxylate and 2 ml of 15% strength
diethylamine in DCM was stirred at room temperature overnight. The mixture was
concentrated and subjected to a flash chromatography on 2 g of SiO; (elution with
DCM, EtOAc and then with 10% methanol/EtOAc). The amine was converted into
the hydrochloride salt. 30 mg of solid were obtained. This was further purified by
preparative reverse phase (RP) HPL.C. 17 mg of the desired compound were
obtained. LC/MS (calculated, monoisotopic MW = 655.12; measured value (M*H)
= 656)
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N-[ 6- (4- Chl orobenzyl ) - 1- (2, 4-di chl or obenzenesul fonyl ) -
8-1isopropyl -4, 7-
di oxooct ahydr opyrazi no[ 1, 2- a] pyri m di n- 3-yl
]-N-isopropyl cycl opent anecar boxani de 15 Structure: C
D C Exanple 45 was synth élzed in anal ogy to Exanple
34 using cycl opentanecarb %yl chloride in the am de
coupling step. The desired product is obtained with
MN = 696. 17 (cal cul ated, nonoi sotopic); neasured val ue
Examplp 41 20 697.17 70 Exanpl e 46 N-[6-(4-Chl orobenzyl)

NGBt B ST opeRr s ioay RIS om-A dopr op
dioxbBE@RAyH @pﬂ}%z‘ﬂnc[@ %Qﬁgam@tﬁ-ﬁgf it rﬁ%@wwﬁ/ﬁmﬂjin%—2—carb_oxamide

SyntheSis in Exanpl e 46 took ace e process

. .descri.bed 34. Benzyl . R e
Ci ocarbgﬁ§rpkperidiqﬁ-l- carboxylate was used in
joupl | g forded 10 the Cbz-protected

ypowdgd. IThe ICbz ective group was elimnated by
' ~gT 0283 7199 nmol) of TMBI and 2 ml of

0C LThe reaction mixture was stirred for 3

days conc nt@ted in vacuo and el uted through a

col um packed with 1 g of SCX and noistened with

ities were eluted with MeOH The

desired/anj ne was obtained by elution with 2N- NH3 in

15 was followed by concentration in vacuo

and addition of 0.1 m of 1.0 MHJ in

0.3 m! (5.2 mmol) of acetic acid, 0.25 ml (3.33 mmol) of formaldehyde (37% in
water) and 1.5 mi (1.5 mmol)} of sodium cyanoborohydride (1M in THF) were

added to a solution of 93 mg (0.142 mmol) of the amine from Example 40 in 7.5 mi
of methanol. The reaction mixture was stirred at room temperature for 2 hours and

concentrated in vacuo. The residue was diluted with 10 m! of DCM, basified with
7N-NH; in methanol, filtered and concentrated. This residue was purified by
preparative RP-HPLC. 50 mg of the desired compound were obtained. LC/MS
(calculated, monoisoto_pic MW = 669; measured value (M"H) = 670)

Example 42 _
N-[6-(4-Chlorobenzyl)-1-(2,4-dichlorobenzenesulfonyl)-8-isopropyl-4,7-

~ dioxooctahydropyrazino[1,2-a}pyrimidin-3-yl]azetidine-3-carboxamide

o hd
N (®] Cl
20041
//S ~
cl O
C(\:O
N
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di ethyl ether. The salt produced in this way was
ground, washed 4 tines with 2 m  of diethyl ether
each tinme and dried. 0.025 g of the desired conmpound
was obtained. LCIMS: MW (cal cul ated, nonoisotopic) =
711.18; neasured value (M = 712.11. 20 Exanple 47
N-[ 6- (4- Chl or obenzyl ) -1-(

di chl or obenzenesul fonyl ) - 8-i sopr opyl -4, 7-

di oxooct ahydr opyrazi no[ 1, 2- a]

49 Bymiitd a0y Qf«44(4d64dmetmxgm 3\6lidaziasd-gg-4-@ethymhorioline

O R TSR BATEE ) S ETEL S0

nmonol sot opi ¢); neasure ue (MF

| ca@b?ﬂ%mdﬁve‘??%@ﬁ@@%‘éﬂ dd?uw_fNGf(Y 95 %@ngﬁﬁgf%gﬁie ﬁ‘nne 3- - '
amirg- N—({l@h(otob]ahqubMEztydilphlbrc(tﬂanQedesulfonyl) 8- o

sob BRSPSy B SR i 5y oM e

reaclol hgere WadestiHad@t ebmIs §ﬂu§e bQ@Jﬁl@'ﬁta‘?ﬁeh B0 ml of diethyl
anal ogy to Exanple 29e usin g acetic acid. The
a

ethgeand &9 rpt@fduaterweerekaddede'ﬁhe\mganww aawaﬁdsolated washed
éegah%?-oa @F%(\gﬁgqr%aigttf?ﬁé,ca ried (‘ﬂ)f"g"’sf'&) gonuc%n%a e i vacuo.
Purification by flash chromatography on 20 g of SiO,; (MeOH/DCM as eluent
system, gradient 0-10%) afforded 117 mg of the FMOC-protected intermediate in
the form of a white solid. This was used in the next step. A solution of 50 mg
(0,058 mmot} of the FMOC intermediate in 1.5 ml of 10% strength diethylamine in
DCM was stirred at room temperature overnight. The reaction mixture was
concentrated in vacuo and purified by preparative HPLC in a Gilson C18
apparatus (CH3CN (0.1% TFA)/H.0 (0.1% TFA)). The fractions were concentrated
in vacuo. 21.6 mg of the TFA sait of the desired product were obtained. MW
(calculated, monoisotopic) = 641.11; measured value (M"H) = 641.99.

Example 43

'N-[6-(4-Chlorobenzyl})-1-(2,4-dichlorobenzenesutfonyl)-8-isopropyl-4,7-

dioxooctahydropyrazino[1,2-a]pyrimidin-3-yi]-N',N'-dimethylsuccinamide

N_ _O al
ST Ly
/\

&ONTON
|\|/_§0

N
o

N—

Ve

| Synthesis took place in analogy to Example 29e using N,N-dimethylsuccinamic

acid. The desired product is obtained with MW = 685.13 (calculated,
monoisotopic); measured value (M+H)": 686.30
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N-[ 6- (4- Chl orobenzyl ) -1-(2, 4-
di chl or obenzenesul fonyl ) - 8-i sopropyl -4, 7-
di oxooct ahydr opyrazi no[ 1, 2- a]
pyrim din-3-yl]pyridine-2-carboxanmde 72 CI 0 NCO GL C
| Synthesis took place in @galogy to Exanpl e 29e using |
picolinic acid. The desired® product is obtained with ' |
MN = 663. 09 (cal cul ated, nonoi sotopic); measured value
5 (MtH) +_ 664. 22 Exanpl e 50 N-[6-(4-Chl orobenzyl) -
- (2, 4-di chl or obenzenesul fonyl ) - 8-i sopropyl -4, 7-
Exd di o t ahydr opyrazi no[ 1, 2-a] pyri m di n
5“6? i cotinam de 10 Structure: cl cl Synthesis

. nLhesis
N- [Bqlquﬁio@@@edl_%l)ﬁ;—%@gﬂcﬂlQro%éﬁﬁﬁh&@%nyﬁlaﬂﬁoﬁfdﬁ%ﬂﬂﬂy

orid

. diogoastahyd®pyrazine(dbalpyriiidind-yE-Ntsepromvicyshthexenesarbpsamide.

8- i sopropyl
S“ﬂéﬁ%ﬁydropyra2|no[l 2-a] pyri mdine-4,7-dione. The
desired pr IS obtalned 15 with MW = 663. 09
cal cul at ed n0n0|soto nmeasured val ue (M+-H) +

Cl
1 (4 Chl or obenzyl ) - 1- (24d
i &R0 e zew -1 sopropyl -4, 7-
di gxog opyrazino[1, 2
-a byrl -3 yl]- 6trlfluoromethylnlcotlnamde 20
Structure

YNO

Example 44 was synthesized in analogy to Example 34 using
cyclohexanecarbonyl chloride in the amide coupling step. The desired product is
obtained with MW = 710 19 (calculated monoisotopic); measured value (M+H)™:
711.18

Example 45
N-[6-(4-Chlorobenzyl)-1-(2,4-dichlorobenzenesulfonyl)-8-isopropyl-4,7-
dioxooctahydropyrazino[1,2-a]pyrimidin-3-yi}-N-isopropylcyciopentanecarboxamide

" Structure:

Qmw
YE

Example 45 was synthesized in analogy to Example 34 using
cyclopentanecarbonyl chloride in the amide coupling step. The desired product is

obtained with MW = 696.17 (calculated, monoisotopic); measured value (M+H)"™:
697.17
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73 C F F F Synthesis took place in analogy to Exanple

22 using 6-(trifluoronethyl)nicotinoyl chloride and

3- am no- 6- (4- chl orobenzyl ) - 1-(2, 4-di chl or obenzenesul fo

nyl ) - 8-

I sopropyl - hexahydr opyrazi ng[ 1, 2-a] pyri m di ne-4, 7-di one
The desired product is 57@bt ai ned with MV = 731.08

(cal cul ated, nonoi sotopic); neasured value (M-H)}:

732.01 10 Exanple 52 N-[6-(4-

Chl or obenzyl ) - 1- (2, 4- di chl or obenzenesul f onyl ) - 8-i sopro
| -4, 7- di oxooct ahydropyrazi no[1, 2

E’J%]R)'ﬁr"fﬁm din-3-yl]-4-trifluoronethyl nicotinam de

N e e e e

.. dicxobdtatuydropyrazino{1,2-a]pyrimidin-3-yl}-N-isopropylpiperidine-4-carboxamide .. ... .. .

3- am no- 6- (4- chl orobenzyl)-1-(2, 4-di chl or obenzenesul fo
Strﬁ’§€5r?8-i sopropyl hexahydr opyrazino[ 1, 2
a] pyri m~dine-4, 7-di one. The desired product is
cl i ned 4y Wit h M= 731.08 (cal cul ated, nonoi sotopic);
uped val u H)+. 732.07 74 Exanple 53 N-[6-(4-
oF 4<( 2, 4-di chl or obenzenesul fonyl ) - 8-i sopro

pyl -4, (—é/lgi oxooct ahydr opyr azi no
yr

[1, 2-a] Y mi di n- 3- y1] - 5- net hyl pyr azi ne- 2- car boxam de
o :

e

N

Synthesis in Example 46 took place by the process described for 34. Benzyl 4-
chlorocarbonylpiperidine-1-carboxylate was used in the coupling step and afforded
the Cbz-protected compound. The Cbz protective group was eliminated by adding
0.0283 ml (0.199 mmol) of TMSI and 2 ml of CH3;CN at 0°C. The reaction mixture
was stirred for 3 days, concentrated in vacuo and eluted through a column packed
with 1 g of SCX and moistened with MeOH. The impurities were eluted with
MeOH. The desired amine was obtained by elution with 2N-NH3 in MeOH. This

. was followed by concentration in.vacuo and addition of 0.1 mi of 1.0 M HCl in

diethyl ether. The salt produced in this way was ground, washed 4 times with 2 ml
of diethyl ether each time and dried. 0.025 g of the desired compound was
obtained.

LC/MS: MW (calculated, monoisotopic) = 711.18; measured value (M"H) = 712.11.

Example 47
N-[6-(4-Chlorobenzyl)-1-(2,4-dichlorobenzenesulfonyi)-8-isopropyl-4,7-
dioxooctahydropyrazino[1,2-a]pyrimidin-3-yi}-4-dimethylaminobenzamide

Structure:
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Structure: O 5 Synthesis took place in analogy to
Exanpl e 29e using 5-net hyl pyrazi ne-2- carboxylic acid
and 3-am no- 6- (4-
chl orobenzyl ) - 1- (2, 4-di chl or obenzenesul f onyl ) - 8-
|sopropy|hexahydropyra2|no } 2-
a] pyri m di ne-4, 7-di one. desired product is
obtained with MV = 678. 10 (calculated nonoi sot opi ¢) ;
nmeasured value (MtH)+: 10 679. 06 Exanple 54
N-[ 6-(4- orobenzyl) 1-(2,4-d ichl orobenzenesu

vl)- SQoprg -4,7- d ioxooctahydropyrazi no
[ a?p Hﬁd/:‘/yl ] pyr azi ne- 2- car boxam de 15
St ug tENC Synt hesi s took place in anal ogy
t o®Exanfl el.22 using pyrazi ne-2-carbonyl chloride and
~3-am.no- §-.(#-chl orobenzyl)-1-(2, 4-dichl.or obenzenesul fo
nyl)-8- N ropyl hexahydr opyrazi no[ 1, 2- a]
pyrim di ng-4, 7-di one. The desired product is 75
obt ai ned h MV = 664.08 (cal cul ated, nonoi sotopic);
nmeasur ed ue (MrH)+: 665.05 Exanple 55 5 N[ 6-(4-
Chl or obenZyl ) - 1- (2, 4- di chl or obenzenesul fonyl ) -8-i sopro
pyl -4, 7- NS
di oxooct ahydr opyr azi no[ 1, 2- a] pyri m di n- 3-yl ] qui nol i ne-
3-carboxam de Structure:

Synthesis took place in analogy to Example 29e using 4-dimethylaminobenzoic
acid. The desired product is obtained with MW = 705.13 (calculated,

monoisotopic); measured value (M+H)": 706.21

Ci

Example 48
N-[6-(4- Ch!orobenzyl) 1-(2,4-dichlorobenzenesulfonyl)-8-isopropyi-4,7-
dioxooctahydropyrazino[1,2-a]pyrimidin-3-yl}-2-pyridin-3-ylacetamide

o hd
N._ O cl
P [
ffS‘N N
IR o I S _ .
o)

2

|

P
N

Synthesis took place in analogy to Example 29e using 3-pyridylacetic acid. The

desired product is obtained with MW = 677.10 (calculated, monoisotopic);
measured value (M+H)": 678.07 |

Example 49
N-[6-(4-Chlorobenzyl)-1-(2,4-dichlorobenzenesulfonyl)-8-isopropyl-4,7-
dioxooctahydropyrazino[1,2-a]pyrimidin-3-yljpyridine-2-carboxamide
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C NC 10 Synthesis took place in analogy to Exanple
29e using 3-quinolinecarboxylic acid and
3- ami no- 6- ( 4-
chl orobenzyl ) - 1- (2, 4-di chl or obenzenesul f onyl ) - 8-i sopro
pyl - hexahydropyrazinoLLfba]pyrin1dine-4,7-diona
The desired product is obtained wth MN= 713.10
(cal cul ated, nonoi sotopic); neasured val ue (M-H) +: 714
15 . Exanple 56 1-tert-Butyl-3-[6-
o (4- chlor obgnzyl ) - 1- (2, 4- di chl or obenzenesul f onyl ) - 8-i s0
dd oxeQctiahydr opyrazi no[ 1, 2-
rea Structure: ci ci 20 Synthesis
B a0E A |l ogy to Exanple 28 starting from
3-am noz 6-44- chl orobenzyl)-1-(2, 4-
di chl or obenZenesul f onyl ) - 8-i sopr opy! hexahydr opyr azi no[.
- 1,2 76 alyei mi di ne-4, 7- dione. The desired product is
obtained with MW= 657.13 (cal cul ated, nonoi sotopic);
nmeasur ed~ak ue (M-H) +: 658. 26 Exanple .57
1- Et hyl -3 [6- (4- chl or obenzyl) - |
- (2, 4-di chl orobenzenesul fonyl ) -8-i sopropyl -4, 7-
di oxooct ahydr opyraazzi no[ 1, 2-a] pyri m di n-3-yl]Jurea CF

f NN ~o .
Synthesis took place in analogy to Example 29e using picolinic acid. The desired
product is obtained with MW = 663.09 (calculated, monoisotopic); measured value
(M+H)": 664.22

Example 50 _
N-[6-(4-Chlorobenzyl)-1-(2,4-dichlorobenzenesulfonyl)-8-isopropyl-4,7-
dioxooctahydropyrazino[1,2-a]pyrimidin-3-yl]nicotinamide

Structure;

Cl Y '
N. .0 Cl
£ [ L@
. /I \N N
¢l O

e

N
O

“
. N

Synthesis took place in analogy to Example 22 using nicotinoyl chiloride *HCl and

- 3-amino-6-(4-chlorobenzyl)-1-(2,4-dichiorobenzenesulfonyl)-8-isopropyl-

hexahydropyrazino[1,2-alpyrimidine-4,7-dione. The desired product is obtained
with MW = 663.09 (calculated, monoisotopic); measured value (M+H)": 664.11

Example 51
N-[6-(4-Chlorobenzyl)-1-(2,4-dichlorobenzenesulfonyl)-8-isopropyl-4,7-
dioxooctahydropyrazino1,2-a]pyrimidin-3-yl]-6-trifluoromethylnicotinamide
Structure:
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N ci Synthesis took place in anal ogy to Exanple 56
usi ng ethyl isocyanate. The desired product is
obtained with MV = 629.10 (cal cul ated, nopnoi sot opic);
nmeasured value 10 (M+H )+: 630.13 Exanple 58
N-[ 6-(4-Ch | orobenzyl)-1-( 7
di chl or obenzenesul fonyl ) - 8-T sopr opyl -4, 7-
di oxooct ahydropyrazino[ 1, 2-a ] pyrimdin-3-yl]
cycl opropanesul fonam de 15 Structure: ci ¢ci N o O
Synthe3|s akes place in anal ogy to Exanple 27
N.Qp® 3- no- 6- (4- chl orobenzyl)-1-(2,4- -

g 0 erMonyl) 8- i sopropyl hexahydr opyr azi no[
1 R- A} o 4,7-dione. The desired product is
oﬁfaln th MN = 662. 06 20 (cal cul at ed,
nonoi sot p| .measured val ue (MH)+: 663.05. 77 .
di one, 2V 51 of acetonitrile, 0.2 m (0.2 mmol) of 1
M (H20) - NgHCO3 and 83 ng (0.361 mol) of
1, 5-di br ropane was heated with stirring in a
m cr owav en at 175C for 800 seconds. After
coollng, thg m xture was concentrated. The 10 residue
was subje ted to a flash chromatography on 2 g of SiQ2
(elution with EtOAc/DCM gradient 0-20%. The

Symhesisitedk @md@anmi@nw%a@ﬁpuerﬁ@uéahg 6- @Nﬂﬂd?@meﬂyl)ﬁﬁ:otmoyl
salt. 38 of the désired congoun wer e obt ai ne

Chigﬂsdwsnd@wmmsaﬁd&m@ebemﬂb1 tlogicblosolpergzengsulfonyl)-8-
isoPRApYHhELMAIYSyaYnold 22 S imite-4,7-dione. The desired product is

obtained with MW = 731.08 (calculated, monoisotopic); measured value (M+H)™:
732.01

Example 52
N-{6-(4-Chiorobenzyl}-1-(2,4-dichlorobenzenesulfonyl)-8-isopropyl-4,7-
dioxooctahyd ropyrazino[1,2-ajpyrimidin-3-yl]-4-trifluoromethylnicotinamide

Structure:
. e
N_ _.O cl
NAL L
7 NN
cl O
N
. o)
F
-
F |
N

Synthesis took place in analogy to Example 29e using 4-(trifluoromethyl)nicotinic
acid and 3-amino-6-(4-chlorobenzyi)-1-(2,4-dichlorobenzenesulfonyl)-8-isopropyl-
hexahydropyrazinof1,2-a]pyrimidine-4,7-dione. The desired product is obtained
with MW = 731.08 (calculated, monoisotopic); measured value (M+H)": 732.07



Exanpl e 59

6- (4- Chl or obenzyl ) - 1- (2, 4-di chl orobenzenesul f onyl ) - 8-
sopr opyl - 3- pi peri di n- 1-

yl hexahydr opyrazi no[ 1, 2-a] pyri m di ne-4,7-dione Cl 5 A
m xture of 50 ng (0.089 ) of

3-am no- 6- (4-chl orobenzyl )-1-(2, 4-

i or obenzenesul fonyl ) - 8-i sopr opyl hexahydr opyr azi no[ 1, 2-

rimdine-4,7 15 Exanple 60
Exgl]n(pi e &3l or obenzyl )-1-(2, 4-di chl orobenzenesul fonyl ) - 8-i

[ h
N e e A BichidicbenzenpsylfonyySafpaprgey-4.7-
dlosdnmiahydrepy@lzufdﬁ 200 BBrirhiin1BoyIf-6-rAdthymtazide-2-&tbbxaride
of  2- bronoet hyl ether and then 0.2 of 1 N NaHCG3
g‘f" fti on. V\ere added to . a.solution.of 90 ng (0.16. mmol)
of the am - am no- 6-
cl (4 chl orobe zyI) 1-(2, 4 di chl orobenzenesul fonyl )-8 ..

xah dr azino[ 1., 2-a] pyri mdine-4,7-dione
|n 2 The 5 reaction nixture was heat ed
C

at “2 m crowave oven (Smth Creator) for 120
seconds. ang was followed by dilution wth DCM and
washing wth 1 N NaHCO3. The organic phase was dried
over MgSO4 fd concentrated. The residue was
chromatogﬂ hed on 12 g of Si02 (elution with

MeOH DCM | grikdi ent 0-10% . 48 ng of the desired
subst anceﬁef“e obtai ned as a white solid. L M5 10

5 (cal cul ate nonoi sot opi ¢ MWV = 628. 18; neasured val ue
(MPH) 629.1) agree
Synthesis took place in analogy to Example 29e using 5-methylpyrazine-2-

carboxylic acid and 3-amino-6-(4-chlorobenzyl)-1-(2,4-dichlorobenzenesuliony!)-8-

isopropylhexahydropyrazino[1,2-a]pyrimidine-4,7-dione. The desired product is

obtained with MW = 678.10 (calculated, monoisotopic); measured value (M+H)": |
10 679.06

Example 54
) N-[67(4-Chlorobenzyl)-1 -(2,4-dichlorobenzenesulfonyl)-8-isopropyl-4,7-
dioxooctahydropyrazino[1,2-a]pyrimidin-3-yl]pyrazine-2-carboxamide
15  Structure:

@N,Ew

N

g

N

Synthesis took place in analogy to Example 22 using pyrazine-2-carbonyl chloride
and 3-amino-6-(4-chlorobenzyl)-1-(2,4-dichlorobenzenesulfonyl)-8-
isopropylhexahydropyrazino[1,2-a]pyrimidine-4,7-dione. The desired product is
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with the structure. Exanple 61

6- (4- Chl or obenzyl ) - 1- (2, 4-di chl orobenzenesul f onyl ) - 8-

sopropyl -3-(4- 15

met hyl pi perazi n- 1-yl ) hexahydr opyrazi no[ 1, 2-a] pyri m di n

e-4,7-dione Structure: c % (N " 20 50 ng of

3-an1no-6-(4-ch|orobenzyl)-ﬁ-(2,4-

di chl or obenzenesul f onyl ) - 8-i sopr opyl -

hexahydr opyrazi no[ 1, 2- a] pyri m di ne-4, 7-di one, 14.4 ny
oblgfinedvwith MVet ABAIOS(caloptrted hnondigetopia); mpastiredNsHBOEM+H):
66810% di ssol ved in just enough ethylene glycol to

result a solution. 1.6 ng of Nal are added to this

solution, and the solution is heated at 110C for 6 h.

After cooling, the solution is mxed wth water and 25

Exampledbed three times with 40 n of ethyl acetate each

| free [ . I
NG R AL 4R BPH Ponp RS R ORbB ST
dioxestthpdroyiairss]p - alpg elrtiyin LR  VGlires-S-ciiesaaitie V5
Cl8, 5 [m water (0.1%trifluoroacetic
Stryefuss| acetonitrile (0.1 % trifluoroacetic acid) =
80120 - >\rL0190). The desired product is obtained with
M= 641,14 (cal c‘gl ated, nonoi sotopic); neasured
uep ( .25 5 Exanple 62 3-(1
- BenZypiy i -4-yl am no) - 6- (4-chl orobenzyl )-1 -(2, 4
d % Chllor dbenzenesul f onyl)
-8-isopf op¥y| hexahydr opyr azi no[ 1, 2- a] pyri ni di ne- 4, 7-di o
ne Struetar e:

Synthesis took place in analogy to Example 29e using 3-quinolinecarboxylic acid
and 3-amino-6-(4-chlorobenzyl)-1-(2,4-dichlorobenzenesulfonyl)-8-isopropyl-
hexahydropyrazino[1,2-a]pyrimidine-4,7-dione. The desired product is obtained
with MW = 713.10 (calculated, monoisotopic); measured value (M+H)":714

I_“'I“Exampie 56

1-tert-Butyl-3-[6-(4-chlorobenzyl)-1-(2,4-dichlorobenzenesulfonyl)-8-isopropyl-4,7-
dioxooctahydropyrazino[1,2-a]pyrimidin-3-yljurea
Structure:

C'\Q\ 5 T 0 cl
A LT
(L
o

Synthesis takes place in analogy to Example 28 starting from 3-amino-6-(4-
Chiorob_enzy! 1 -(2,4-dich!orobenzenesulfonyl)-8-isopropylhexahyd ropyrazino[1,2-



10

15

20

ci 10 ci 115 ng (0.61 mml ) of 1-benzyl -4-piperidone

and then 130 ng (4.1 mmvol /g) of

(pol ystyryl net hyl ) tri nmet hyl anmoni um cyanobor ohydri de

were added to a . solution of 100 ng (0.18 mml) of

S-anino-6-(4-ch|orobenzyl)fé=(2,4 di chl or obe

nzenesul f ony

|') - 8-isopropyl hexahydropyrazino[ 1, 2-a] pyri ni di ne-4, 7-d

ione 15 in 1.2 mM of 5% HOAc/ CH3CN and 3 drops of
alpyeoigingHe’ dinne:. The desired meodiess is shisimed with Mdhs 657.13

8 h filt trated
(ool g ERE phSisoRipic meilafes valua ThE & ide. produst
was i solated by flash chromatography in a colum

packed with 4 g of silica gel (elution with 5%
Example BY 0ac).  Concentration of the appropriate

BRSO S A0 BB RS R SRR 0Bt 7

dlomtﬁaﬁydropy@zMU['Fﬂéiﬂv yAMidin3edpuegd val ue (MrH) =
732.20) Exanple 63 (4 Choor obenzyl )-1-(2,4-d ichl

orobe nzen Ifo nyl)-8-i so pro pyl-3-(2-oxopyrro
ex hijopyra2|n
ﬂ]p r| 7-dione Structure: i A solution
m 3-am no- 6- ( 4-
ch|o b nz ) 1 (2,4 5 dichl orobenzenesul fonyl ) - 8-
i sopropy ydropyrazi no[ 1, 2-a] pyri m di ne-4, 7-

dione, 0.§12 m (0.107 nmol) of 4- chl orobutyryl

chloride and. 031 m of DIEAin 2 m of DCM was

stirred aw roomterrperature overnight. After addition

of 2 M_of water, the organic phase was isol ated,

washed with 2 m of brine, dried (MySO4) and
Synibesis ivokapladeiim amalcxgq to Bxanpie dé wifhs etnt soogsnate. The desired
proaurtolsr,r%tb%lﬁgg WIt?l'l I\(/iw 6%9 ‘IO (calculated, monoisotopic); measured value

(M+H)*: 630.13

Example 58
N-[6-(4-Chlorobenzyl)-1-(2,4-dichlorobenzenesulfonyl)-8-isopropyl-4,7-
dioxooctahydropyrazinof1,2-a]pyrimidin-3-yl]cyclopropanesutfonamide

Structure:

ol hd
N_ _.O cl
LT LY
N7 N
S

N\S,,o

v

‘Synthesis takes place in analogy to Example 27 starting from 3-amino-6-(4-

chiorobenzyl)-1-(2,4-dichlorobenzenesulfonyl}-8-isopropylhexahydropyrazino{1,2-
a)pyrimidine-4,7-dione. The desired product is obtained with MW = 662.06
(calculated, monoisotopic); measured value (M+H)": 663.05.
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e ture: npl e 64
'o," J

10 S102 (elution with MeOH/ DCM gradient 0-6% . The
concentrated fractions afforded 45.8 ng of

chi orobutyram de internmediate in the formof a white
solid and were used in the follow ng step. 60 ngy
(0.36 Mol ) of potassi umiQ?i de and 277 ng (2 mol ) of
K2COa were added to 45 ng'(0.068 mml) of the chioro
amde internediate dissolved in 2 ml of acetone. The
m xture was heated at 130C in a 15 mcrowave oven for
Exgompletbnds, and then concentrated in vacuo and

o PO DY -RER AP RoBlg s Fpegan-
ylhalahgdropliaing 2-slbianibae-4 Cdneagr eed with the

desired structure. MW (cal cul ated, nonoisotopic) =
626.09 ; ne ed value (MH). = 627.1..81.5.10.

2% di chl or obenzenesul fonyl ) - 8-
di n-

yl ) hexalry py 6[ 1, 2-a] pyri m di ne-4, 7-di one Cl1
C1 @xarrpl 64 was synt hesized in anal ogy to Exanple 63
usi ng 5-chhor ogent anoyl chloride in the am de
coupling step. The desired product is obtained with MV
= 640. 11 @cul ated, nonoi sotopic); neasured val ue

1

(MtH) +: 641. ¥ Exanpl e 65
6- (4- Chl or obenzyl ) -1-(2, 4-di chl orobenzenesul fonyl ) - 8-

A PRGSO oDy dmino . clonbgngy |12
dichtarakenzanesulfonyl)-8-isopropylhexahydropyrazino[1,2-a]pyrimidine-4,7-
dione, 2,0 mi of acetonitrite, 0.2 ml (0.2 mmol) of 1M (H,0)-NaHCO; and 83 mg
(0.361 mmol) of 1,5-dibromopropane was heated with stirring in a microwave oven
at 175°C for 800 seconds. After cooling, the mixture was concentrated. The
residue was subjected to a flash chromatography on 2 g of SiO; (elution with
EtCAc/DCM, gradient 0-20%). The purified amine was converted into the
hydrochloride salt. 38 mg of the desired compound were obtained. LC/MS: (MW

calculated, monoisotopic = 626.13; measured value (M'H) = 627.15)

Example 60

- 6-(4-Chlorobenzyl)-1-(2,4-dichlorobenzenesulfonyl)-8-isopropyi-3-morpholin-4-yl-

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

“Structure;

o hd
: N_ O Cl
LY
N7 N
¢ O
0

N

()

8]
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Cl d0 15 Exanpl e 65 was synthesized in analogy to
Exanpl e 63..usi ng 6-chl orohexanoyl <chloride in the

am de coupling step. The desired product is obtained
with MW= 654.12 (cal cul ated, nopnoi sotopic); mneasured
val ue (MrH) +: 655.11. 82 E% npl e 66

N-[ 6- (4- Chl or obenzyl ) -1- (5% 1 uor o- 2- net hoxybenzenesul f
onyl )-8-isopropyl -4, 7- -

di oxooct ahydr opyrazi no[ 1, 2-a] pyri m di n-3-yl ) acet am de
148 ng) (GiH4 B@ngyﬂ.g equiv.) of 2-bromoethyl ether and then 0.2 ml of 1N

<A 4-chl.or ob )= 1-(5-f - 2 et b | f
naffid e gllish a5 suba e e LB LSRG [o B e o
arrﬁw-BrmolemnBeuﬂlrwlgh,anaﬁ:ﬁio‘é@tbérdzémaﬁﬁoﬁw}ise: 7 g (3.64
~ mol ) of Tentage L 12 019 (Rapp Pol yner GirbH | oaded
isoprapylhep@hyd wpysarane{l.2-alweanmidine-4 éatiene im2 o8 ofiCHCN. The

rea B At Helad &1 TS T pirutRR R ol iut) cartah tor 120
sedands. Uoﬂiﬁﬁ% aasfoldwad BYRiutidf With MM aidl waisRinayitiet Rer

HSO m_each tinme) and then dried in vacuo. Dl EA(}S.?
NapiCOzgJ heaorgapic)phase wastdried over YgS{h. aym eenrsentiated. Jthe

: ; . N .
rosluchaP¥ st dHied 4 123, SERTb| Mot MeQRIBEM, gradient
O-19%X. l48|efng of Hm?]eslrw sutisfahay w%r@hobtﬁhted &shiwhite ysiRhed/MS

in anal o to the first_step. The Fpoc groyp is
(calgiglerarRHolsptanE MW 62R 8 Beasuradalud (M H) 5539 1agree
with 9% Bira&ykgli ne in DMF each tinme, for 20 m nutes each

time, and it is then washed as descri bed above. The

resin. is next reacted with Fnoc-ZDap(OH) (5.02 g,
Ex%:%‘p?ézsml ), DC(1.71 m, 10.92 mol) and HOBt
6-(4-Chlorobenzyl)-1-(2,4-dichlorobenzenesulfonyl)-8-isopropyl-3-(4-
methylpiperazin-1-yl}hexahyd ropyrazino[1 ,2-a]pyrimidine-4,7-dione

Structure:

o hd
N. _.O cl
2 [
__ffs__“‘N N ~
o ° I\[/'K

)

N
I

50 mg of 3-amino-6-(4-chiorobenzyl)-1-(2,4-dichlorobenzenesulfonyl)-8-iscpropyl-
hexahydropyrazino[1,2-a]pyrimidine-4,7-dione, 14.4mg of mechlorethamine
hydrochloride, 13 mg of NaHCO; are dissolved in just enough ethylene glycol to
result a solution. 1.6 mg of Nal are added to this solution, and the solution is
heated at 110°C for 6 h. After cooling,'the solution is mixed with water and
extracted three times with 40 mi of ethyl acetate each time. The combined organic

phases are dried over Na-SQy4, and the solvent is removed in vacuo. The residue
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20 (1.47 g, 10.92 nmmol) in 30 M of DWF at room
tenperature overnight. Washing was carried out in
anal ogy to the procedure described above. 0.613 ¢
(2.73 mol) of 5-fluoro-2-nmethoxybenzenesul fonyl
chloride (Butt Park 49/07-; ), 0.95 m (5.46 mmol) of
DI EA and 30 ml of DCM were'added to half of the resin
(1.82 mmol ). The reaction solution was shaken at room
tenperature overnight. 25 The resin was then washed
is sepatatedriiybd@LELOWVaterFiderra’l MS €18ubsenueater Y0P tridluoroacetic

wth 30.m aof % HCOOH d.sh t t t
acifyafsipgifie Grice ddbudronse sl a il o 108 vashed -
Thfé\ﬂe%ﬁea\ﬂ FoHAR ighbRindd iRl "fﬁ (cIi%glaQ@dt‘qhaﬁ@isotopic);

iltrates are heated at 60C for 3 T reaction

_messliad wlue Mathcdm2.28 ed i n vacuo, . and the crude

product is purified by chromatography (100 g Si 02,

el uent Et OAc/ DCM (gradient 0-50%®)). 0.778 g of the
Exaﬁgjlém product is obtained as a 5 white solid of MV =

672.18 (cal cul ated, nonoi sotopic); neasured val ue

3-({ Nhemzyipip@iin-#-yamino)-6-(4-chlorobenzyl)-1-(2,4-

dicg?ﬁ?@%ﬁe&é[fﬁ?&%ﬁ-ﬁ%%%%}lﬂ%é}éﬁﬁf rgb)lfr%E%bfT %]ngl? -dione

Stroeduadrydr opyr azi no[ 1, 2-a] pyri m di ne- 4, 7- di one
Synt hesi s takes place in anal ogy to Exanple 22g
(Method B)yStarting from benzyl 10

“ 4- chl ovobenzyl ) <l- (5-fl uoro- 2- methoxybenzenesul f on
-f,‘?Spr -
di bx j

zino[l,2-a]pyrimd in-3-yl]carbanmate
_ %nhe desiked product is obtained with MV= 538. 14
(cal cul afed® nonoi sotopic); neasured val ue (M+H) +:

539. 14 18 [ - Chl or obenzyl ) - 1- ( 5-
f 1l uor o- 2- met hpxy enesul fonyl ) -8-i sopropyl -4, 7-
di oxooct ahydr opyr azi no[ 1, 2- a] pyri m di n- 3-yl ] acet am de.

115y {D? 1 tnrhal*F 1PbEAI-4hipeR B an@ tHerR B0 g2l hmmol/g) of
starting from 3-am no-6-(4- ) ]
(patysityy seethyhirimathysnmaoiuc: gyansthesalyysiseener addsasl io)a golution
of 168 H{go('a)y {fp ?nang %% giamino~6-(4-chiorobenzyi)-1 -(2,4-
dichlorobenzenesulfonyl)-8-isopropylhexahydropyrazino[1,2-a]pyrimidine-4,7-dione

in 1.2 ml of 5% HOAC/CH3CN and 3 drops of MeOH. The reaction mixture was

~ shaken at room temperature for 18 hours, filtered and concentrated. 160 mg of

beige oil were obtained. The crude product was isolated by flash chromatography
in a column packed with 4 g of silica gel (elution with 5% MeOH/EtOAc).

Concentration of the appropriate fractions resulted in 110 mg (85%) of the above

‘compound in the form of a clear oil. LC/MS (expected, monoisotopic MW = 731.19;

measured value (M"H) = 732.20)

Example 63 ‘
6-(4-Chlorobenzyl)-1-(2,4-dichlorobenzenesulfonyl)-8-isopropyl-3-(2-oxopyrrolidin-
1-yhhexahydropyrazino[1,2-a]pyrimidine-4,7-dione
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pyrazi no[ 1, 2-a]pyrimdine-4,7-dione. The desired
product is obtained with 20 MW = 580.16 (cal cul at ed,
nonoi sot opi ¢); mneasured val ue (M-H) +: 581. 13 Exanpl e
67
N- [ 6- (4- Chl or obenzyl )-1-(5-f1 uor o- 2- net hoxybenzenesul f
onyl)-8-isopropyl-4,7- d i 8 ooctahyd ro pyrazi n
o[1,2-a] pyrimd in-3-yl]cycl opropanecarboxam de 84
Structure: Synthesis takes place in anal ogy to Exanple
Stizgtugearti ng from 3- ani no- 6- (4-
chl or obenzyl )-1-(5-fl uoro-2- net hoxybenzenesul fonyl )-8
5iso prop hexa hyd ropyrazino [1, 2-a] pyri md i
1o [ The desiregd product is obtained with MV
= Oé.l}>( al cyl at nonoi sot opi ¢); nmeasured val ue

4

-cﬁ- |l o obenzyT%-lf(S-fIuoro-2-nethoxybenzenesu|f
onyl)-8-isg @yl-4,7- d
I oxooct ahydr opyrazino[ 1, 2-a] pyri md

in-3-yl ]yl tanecar boxarrm de Structure: N ci

Synt hesi s\_t gdkes place in anal ogy to Exanple 30

starting from 3-am no-6-(4- 15

chl orobenzyl ) - 1- (5-fl uor o- 2- met hoxybenzenesul fonyl )-8

I sopr opyl hexahydr opyrazi no[ 1, 2-a] pyri m di ne-4, 7- di one.
A shationeaf $@ 6190(%%& fimal) 06§taanlﬁ@u€]>%¥-tshlomwabo1:@4-

dicggj}b?gﬁ%gﬁwZ—bégé&Bb?%éxmbﬁﬁz\’rﬁﬂl[V,%—é]%ﬁﬂl}dine-él,7-
dione, 0.012 mi (0.107 mmol) of 4-chlorobutyryl chloride and 0.031 ml of DIEA in

2 ml of DCM was stirred at room temperature overnight. After addition of 2 ml of

Cl

water, the organic phase was isolated, washed with 2 mi of brine, dried (MgSOyu)
and concentrated in vacuo. The crude substance was chromatographed on 4 g of
SiO2 (elution with MeOH/DCM, gradient 0-6%). The concentrated fractions .
afforded 45.8 mg of chlorobutyramide intermediate in the form of a white solid and
were used in the following step. 60 mg (0.36 mmol) of potassium iodide and

277 mg (2 mmol) of K,CO3 were added to 45 mg (0.068 mmol) of the chloro amide
intermediate dissolved in 2 mi of acetone. The mixture was heated at 130°C in a
microwave oven for 600 seconds, and then concentrated in vacuo and purified by
flash chromatography on 4 g of SiO; (élution with MeOH/DCM, gradient 0-5%).
16.2 mg of white solid were obtained. LC/MS agreed with the desired structure.
MW (calculated, monoisotopic) = 626.09 ; measured value (M'H) = 627.1.
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N-[ 6- (4- Chl or obenzyl ) - 1- (5-fl uoro- 2- met hoxybenzenesul f
onyl ) -8-isopropyl -4, 7-
di oxooct ahydropyrazino[ 1, 2-a]pyrimd in-3-yl] cyclope
ntan eca rboxa md e Structure: 5 Cl Synthesis takes
place in analogy to Exanpl§131 starting from
3-am no- 6- ( 4-
chl or obenzyl ) - 1- (5-fl uoro- 2- met hoxybenzenesul f onyl ) - 8-
i sopr | hexahydr opyrazi no

EXPB‘ Béf yrinidine 4,7-di one. The desired product is

b%@'u o %qﬁoro%%aéérg%s%%@%ﬁgggpo%?gt 9k xo)piperldlm

-ﬁyteaahympytazawd[ds 2 dlpghiradingenzyionel - (5- f | uor o- 2- met ho
benzenesul fonyl ) - 8- isopropyl -4, 7-

Str&‘% BY¥Boct ahydr.opyrazino[.l..,2-a] pyrim.din-3-yl]urea.1l5.
Structure: ¢l nt hesi s takes pl ace in analogy to

al Exanple 28 syarting from 3-am no- 6- (4-

obenzy H< 145 upcio- 2- net hoxybenzenesul f onyl ) - 8-
i koprlopy héxahfydr o@« no[ 1, 2-a] pyri m di ne- 4, 7- di one.
Thel de$ produe 20 obtained with MW= 637. 31
(catic@ ated, monoi sotopi c); neasured val ue (M-Na) +:
660. 17 EX 71 N-[6-(4-Cnhl orobenzyl) -
1-(5-fluorg- Z-d'ret hoxybenzenesul f onyi ) - 8-i sopropyl -4, 7-
di oxooct Wpyr azi no[ 1, 2-a] pyri m di n-3-yl ] net hanesul
t

f onam de ructure: Cl

Example 64 was synthesized in analogy to Example 63 using 5-chloropentanoyl
chloride in the amide coupling step. The desired product is obtained with
MW = 640.11 (calculated, monoisotopic); measured value (M+H)": 641.1

Example 65 _
6-(4-Chlorobenzyl)-1-(2,4-dichlorobenzenesulfonyl)-8-isopropyl-3-(2-oxoazepan-1-
yl)hexahydropyrazinof1,2-a]pyrimidine-4,7-dione

Structure:

o Y
e N (@] Cl
@ML@V
.
& 6" N N .
X
CY

Example 65 was synthesized in analogy to Example 63 using 6-chlorohexanoyl
chloride in the amide coupling step. The desired product is obtained with
MW = 654.12 (calculated, monoisotopic); measured value (M+H)*: 655.11.
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Synt hesi s takes place in anal ogy to Exanple 26
starting from 3-am no-6-(4-
chl orobenzyl ) - 1- (5-fl uoro- 2- met hoxybenzenesul f onyl ) - 8-
i sop ropy]
hexahydropyrazino[1,2-a]py$%n1dine-4,7-dione. The
desired product is 10 obtained with MV = 616. 12
(cal cul ated, nonoi sotopic); neasured val ue (M-H) +:
617. 14. Exanple 72

Exgmpie @8 or obenzyl ) - 3- di met hyl ami no- 1- (5-f | uor o- 2- net ho

e . 5 - .
N B R S Uorot mstiosergspesanySasopmRyld T
dioRbbttehvd®pyfdzinti 1 10a]pQriffdin dce®mide
3-am ng-%’-p 4- crﬁzlqorob]ggzyl )-IJ?-I?DS-fI uor o- 2- net hoxybenzen
suld onyl ) - 8:i sopropyl hexahydropyrazi no[ 1, 2-a] pyri m din
e- 4], 7-di on%‘ge dissolved 20 in 3.5 nl of MOH.
ion of @1 @l of CHBCOCH, 0.1 ml of formal dehyde
' er )" ang 7 M of NaCNBH3 (1 OMin THF)
K by _sti ng at room tenperature
nigght" THe mi’xtufe was then concentrated in vacuo,
nxed with 841 mM of water and extracted twice with 1
m of EtOAd eafh time. The organi c phase
was. i solated, dried (MgSO4) and concentrated. Further
purificatio @ flash chromatography on 4 g of S102
(elution with MOH DCM gradi ent 0-5% MeOH) resulted
in the amne. The amne was triturated after addition
a) BEn2y1 {6-M-cAlordbdMytiT - (S-ALBrdib ahEnbx fdenedineoriPl 8 fsopropyl-
was washed 4 tines wth 1 m of diethyl ether éach
4, frdipwoociablydroppdizine[ V.2ealayrimglin-3nylcarbanartesal t of the

Lr canpound were obtained. LOM: MN
SOF@%F@%?&?@S; nonoi sot opi ¢) = 567.08; neasured val ue

7 J (88 nienSIPGf 1énta§éﬁﬂ9|1€2 0P LRapp Polymer GmbH loaded with
3-Azetidin-1-yl-6-(4-chlor obenzgl )-1-(5-fluoro-2-netho
brogyergetalliaker)is heatedsin 26 ml of DMSO and 6 mi (70.44 mmol) of

isopropylamine at 60°C in a solid-phase reactor overnight. The resin is washed
four times each with DMSO, MeOH, DCM and diethyl ether (30 ml each time) and
then dried in vacuo. DIEA (5.7 ml, 32.76 mmol) and HATU (4.15 g, 10.92 mmol} in

' 30 ml of DMF are added for the coupling with Fmoc(4-CIPhe)OH (4.6 g,

10.92 mmol). The reaction mixture is heated at 55°C for 3 h. The resin is washed
in analogy to the first step. The Fmoc group is eliminated by treating the resin

‘twice with 30 ml of 20% piperidine in DMF each time, for 20 minutes each time,

and it is then washed as described above. The resin is next reacted with
Fmoc-ZDap{OH) (5.02 g, 10.92 mmol), DIC (1.71 ml, 10.92 mmol) and HOBt
(1.47 g, 10.92 mmol) in 30 mi of DMF at room temperature overnight. Washing
was carried out in analogy to the procedure described above. 0.613 g (2.73 mmof)
of 5-fluoro-2-methoxybenzenesulfonyl chloride (Butt Park 49/07-57), 0.95 mi
(5.46 mmol) of DIEA and 30 ml of DCM were added to haif of the resin

(1.82 mmot). The reaction solution was shaken at room temperature overnight.
The resin was then washed as described above. The resin is subsequently mixed
with 30 ml of 99% HCOOH and shaken at room temperature overnight. The resin
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I sopropyl hexahydropyr azi no[ 1, 2- a] pyri m di ne-4, 7-di one
Structure: cE CN 50 ng (0.093 mmol ) of
3- am no- 6- (4-chl orobenzyl ) - 1- (5-fl uoro- 2- met hoxybenzen
e- 15
sul fonyl ) - 8-i sopr opyl hexal%sdr opyrazino[1, 2-a] pyrimdin
e-4,7-dione were introduced into a 2-5 m m crowave
vessel and dissolved in 2 m of CH3CN. 0.25 m of
1.0M in water) and 0.0375 nml_ of
is Qﬁ%ﬂ&ﬁﬁa@ff apd asheddwiggawith 20 6nkafi HCO8N ereh timend he combined

I AR 21 2 35 PRy v,

andtmeocnmﬁeq:ﬁoﬂ@des ‘puhﬁ*e@ By S:ﬁﬁﬂﬁai@greﬂﬂ\yp(ﬁ eDigSIy, vluent
(ﬁ%lrrln time) for 1000 se The m xture was then
EtGARBG darskPit0-50 & 8; 778 &@thﬂ desiredproguctds ghéainpg as a

ESHRGHANG 20T LAl FSCASABPLE yBRETE e v

I'n vacuo.
67Pdr|f|cat|on took pl ace by preparatlve RP HPLC in

o) SATBRBriL Coonguaenago -t iror-medhpXybanzeResul ey hisopropyl-
P e~ ARRCL T O, ol (M) = 579, 17

Sy%eEi:saa’pesapl'ad:em (analﬁlgydo Gxanpe P2g (Method B) starting from benzyl

[6-{4 $hlaq %rn%yliq %trﬂ.ﬁi%- “m ”oexSyBERQ@#&Q@%&&%&%BP@@E&F/Yr

dlo&©@dtéﬁ)1dr69{/rbzﬁﬁfﬂ RValbPHididie-34y jCafthAgteSt ruct ure: F Cl

The deswed product is obtained with MW = 538.14 (calculated, mononsotoplc)

measured value (M+H)": 539.14

¢) N-[6-(4-Chlorobenzyl)-1 -(5-ﬂ1joro-2-methoxybenzenesuIfonyl)-8-isopropyl-4,7-
dioxooctahydropyrazino[1,2-a]pyrimidin-3-yljacetamide.

Synthesis takes place in analogy to Example 21h starting from 3-amino-6-(4-
chlorobenzyl)-1-(5-fluoro-2-methoxybenzenesulfonyl)-8-isopropylhexahydro-
pyrazino[1,2-a]pyrimidine-4,7-dione. The desired product is obtained with

MW = 580.16 (calculated, monoisotopic); measured value (M+H)": 581.13

Example 67
N-[6-(4-Chlorobenzyl)-1-(5-fluoro-2-methoxybenzenesulfonyl)-8-isopropyl-4,7-

dioxooctahydropyrazino1,2-a]pyrimidin-3-yl[cyclopropanecarboxamide
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15

( N) 540 ng (0.074 mol ) of
3-am no- 6- (4-chl orobenzyl ) - 1-(5-fl uoro- 2- net hoxybenzen
e_
sul fonyl ) - 8-i sopr opy[ hexahydr opyrazi no[ 1, 2-a] pyri m din
e-4,7-dione were introduc into a 2-5 mM mcrowave
vessel and dissolved in 2 of CH3CN. 0.2 m of
NaHCO3 (1.0M in water) and 0.036 m of dibronobutane
were added to this 10 solution. The reaction m xture

Striwgtirfieat ed at 190C in a Personal Chenistry Smith
Synthe5|zer m crowave oven (high absorption node with

prelimnary stirring tinme) for 800

onds. Nhgom r€ was then concentrated in vacuo,

ith 1 f Et OAc and washed with 1 m of

N phase was isol ated, dried (MSQH4). .

,/Qn&’c ncehtrated in vacuo. Purification took pl ace by
flashq\fﬁgthronatography on 4 g of Si02 (MeOH DCM
gradi enfy 0-5% . The concentrated substance was
convertegk=into the HCl salt by adding 0.2 m of 1.0OM
HCl i iethyl ether. The solid was ground, washed 4
times wWith diethyl ether and dried in vacuo. 22.7 ng

bl el ey 5 R o
chloﬂﬂmzw M- ﬂn@orbwmetmm&nzanemfmm e 75

(p Chl orgbenzyl )-1-(5-fl ugro--2-ne benzenesul f on
isopropythexabydepyraziog]i F‘,’ea]pd'r[ﬁl:dme-zl T—dlone he desired product is

Obts%l}i/ﬁr% EHWQBMGQZ!'(EQHIaQe@] }Sﬁbfébﬂiﬁ@aﬁﬁ%sgg%ﬁ@ai§8(ﬁl+H):

esi s takes place 1n analogy t
60&fdrting from 3-am no-6-(4- ch
| or obenzyl ) -1-(5-fl uoro-2-nmet hoxybenzenesul f onyl ) - 8-
i sopr opyl hexahydropyrazino[ 1, 2- a]pyr|n1d|ne 4, 7-di one.

Exghﬁﬂggglred product is
N-[6-(4-Chlorobenzyl}-1-(5-fluoro-2-methoxybenzenesulfonyl)-8-isopropyl-4,7-
dioxooctahydropyrazino[1,2-a]pyrimidin-3-yl]cyclobutanecarboxamide
Structure:

oo s
Qe (Y
ffS‘N N ‘
/OO

LA
N
ol
Synthesis takes place in analogy to Example 30 starting from 3-amino-6-(4-

chlorobenzyl)-1-(5-fluoro-2-methoxybenzenesulfonyl)-8-

isopropylhexahydropyrazino[1,2-a]pyrimidine-4,7-dione. The desired product is

obtained with MW = 620.19 (calculated, monoisotopic); measured value (M+H)":

621.16
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obtained with MV = 606.21 (cal cul ated, nonoi sotopic);
neasured val ue (M+H)+:607.19 Exanple 76 10
6- (4- Chl or obenzyl ) -1-(5-fl uoro-2- met hoxybenzenesul f ony
| )-8-isopropyl -3- norpholin-4-
yl hexahydr opyrazi no[ 1, 2-a] ggri m di ne-4, 7-di one
Structure: CN) Synthesis takes place in analogy to
Exanpl e 60 starting from 3-anm no-6-(4- 15
E chl obgﬁnzyl )-1-(5-fluoro-2-nmethoxybenzenesul fonyl )-8
’ﬁa&)@ I hexahydr opyrazi no[ 1, 2-a] pyri m di ne-4,7-d
N- EﬂlgﬁchHﬁ@b&?ﬁ,ﬂ[)E%MUQ@JQIméﬁlox%rﬁdéﬁ%uMﬁ)@ Mcpropyl-li 7-
cal cul at ed, nonoi sotopic); neasured val ue
dlq)mpgqhygag)ngt@qﬁ %ahm'amldm -3- yi]cyc!opentanecarboxamlde
Str[u%hfré chl orobenzyl )-1-(5-chl oro-2-fl
~-ucrobenzenesul fonyl)-8-isopropyl-4,7- 5.d ioxooctahyd. .
o pyrazi no[ 1,2-a] pyri md in-3-yl] carb amate
nt hesjs takes place in anal ogy to Exanple 66a) using
clyl of 0-12- or obenzenesul fonyl chloride. The
egi~g is obtained with MW= 676.13
/c(c%l ul ted nonoi sot opi ¢); neasured val ue (M+-H) +:
677.1 )

3- Am - (4-chl orobenzyl ) -1-(5-chl oro-2-fl uorobenzene
sul f I)-8- 10 i so propyl hexahyd
rop zino[1,2-a]pyrimd i ne-4,7-d ion e Synthesis

takes in anal ogy to Exanple 66b) starting from benzyl

Sypthesis takgs @laC@ue @mlqulto(%xampleo% stapting iemchamnmesd-
chit QAT fudfoP HeiofyiorlBBSa L OBV LB !
isoprdeanil'qdrctmﬂraiine[d EﬁlﬁyrmmeMz moﬂea'fsfmgg?lmﬂ product is
va
S pAh ARG @BW 13180 CobpisokRic, e (WHH)":

635.'1)r 8- | sopr opyl -

Example 70
1-tert-Butyl-3-{6-(4-chlorobenzyl)-1-(5-fluoro-2-methoxybenzenesulfonyl)-8-
isopropyl-4,7-dioxooctahydropyrazino[1,2-a]pyrimidin-3-yljurea

Structure:

DO
P LT Y
ffS‘N N
/OO
(]

D=0

_T,
Synthesis takes place in analogy to Example 28 starting from 3-amino-6-(4-

chlorobenzyl)-1-(5-fluoro-2-methoxybenzenesulfonyl)-8-
isopropylhexahydropyrazino[1,2-a]pyrimidine-4,7-dione. The desired product is

- obtained with MW = 637.31(calculated, monoisotopic); measured value (M+Na)*:_
660.17




di oxooct ahydr opyrazi no[ 1, 2-a] pyri m di n- 3-yl ] acet am de.
Synthesis takes place in analogy to Exanple 66c)
starting from 3-am no-6-(4-chi orobe
nzyl)-1-(5-chloro-2 20
fIuorobenzenesulfonyl)-8-i§§propylhexahydropyrazino[l,
2-a] pyri mdi ne-4, 7-di one. he desired product is
obtained with MW= 584.11 (cal cul ated, nonoi sot opi c);
nmeasured val ue (M+H) +: 585. 08 Exanple 78 25
N-[ 6- (4- Chl or obenzyl ) - 1- (5-chl or o- 2-
enzenesul fonyl ) - 8-i sopropyl -4, 7-di oxo-
Ex %b#ﬂﬁqﬁropyrazino[l 2

N-{6a{dp@hlonbiskrizyB- (3 ﬂu@ﬂ@b«ﬁ&tﬁﬁﬁﬁtﬂrﬂ@n%lﬂmyﬁwwmw-4 7-
t akes place in ana Ie 22 starting from

0
, d’%oﬁﬁﬁaﬁﬁd'@wl@z'mﬁl?oal%dﬂmﬁd@;ﬂ)’ methapegylferamides. | u o
sStiugurenze n esu I fo nyl)-8 5
[ sopropyl hexahydr opyrazi no[ 1, 2- a] pyri m di ne-4, 7-di one.
The desi product is obtained with MV= 610 12
ﬁ al cul at d nonoi sot opi ¢); neasured val ue (MH) +:

0 8 cl
o 4 ChI b )-1-(5-chl oro-2-
f yl)-8-isopropyl -4, 7-di oxo- octahyd
/Pop(g

- a] pyrl d| ﬁ 3 yl ] cycl obut anecar boxani de Structure:
cF ,0 SJ\CJO FUO NO

S
o’ \

Synthesis takes place in analogy to Example 26 starting from 3-amino-6-(4-
chlorobenzyl)-1-(5-fluoro-2-methoxybenzenesulfonyl)-8-
isopropylhexahydropyrazino[1,2-a]pyrimidine-4,7-dione. The desired product is
obtained with MW = 616.12 (calculated, monoisotopic); measured value (M+H)":
617.14.

Example 72
6-(4-Chlorobenzyl)-3-dimethylamino-1-(5-fluoro-2-methoxybenzenesulfonyl)-8-
..isopropythexahydropyrazino[1,2-a]pyrimidine-4,7-dione

Structure:

F Y
N_. O Cl
P [
V4 NN
0
LA

AN
35 mg (0.065 mmol) of 3-aminc-6-(4-chlorobenzyl)-1-(5-fluoro-2-methoxybenzene-
sulfonyl)-8-isopropylhexahydropyrazino[1,2-a]pyrimidine-4,7-dione were dissolved
in 3.5 ml of MeOH. Addition of 0.1 ml of CH;COOH, 0.1 ml of formaldehyde (37%
in water) and 0.7 ml of NaCNBH5; (1.0M in THF) was followed by stirring at room

temperature overnight. The mixture was then concentrated in vacuo, mixed with
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Synthesis takes place in anal ogy to Exanple 30
starting from 3-am no-6-(4 15 chlorobenzyl) 1-(5
-chl or o- 2-f I uor obenzenesul f onyl ) - 8-

i sopropyl hexahydr opyr azi no[ 1, 2- a]

pyri m di ne-4, 7-dione. The gesired product is obtained
wth MV= 624. 14 (cal cul ated, nonoi sotopic); neasured
value (M +Ht: 625.10 20 Exanple 80

6- (4- Chl b [)-1-(5-ch] - 2-
1 PGB Rt PayIoe- Wi 4Pk G P/ each . The organic phase
wa[Q‘?é(ﬂé‘&éQr aRryd @gp%é ar? confentrated Furth%r (PurlflcgtIObey flash

2-al pyrim cycl opent anecar bdxam
c r@ylmthgzalphymktég ofISiOe (elutumadltbguye&)b[/[mmmradl@ﬂlt 0-5% MeOH)
am no- 6-

oI O PSSt SRS or 0.2 miof 0w o

in dis®RT Pr e byl KBY Wa%'h@@][rllhrﬁe@wﬁh 1 ml of dlethy! ether each time
pyrim di ne-4, 7-di one. desired product is

an@Hriad iredacia. H VMg GGSCILSaI( otthedesired compminsloversi ahtained.
81.10
LCREIT et N qtp B 5T Mo Calestas. B 5567 14.

obe nzenesulfonyl) 8-isopropyl- 4,7-
donooctahydropyrazino[1,2-a]pyrinidin-s-yl]urea C1 cl
Ex §Vﬂﬂ%3§is takes place in anal ogy to Exanple 28

3Rl ey BB BB S5 uprasgrpstiondhsmes Y ae-
!sompy&mxahwww%@'-d[m alpynyidiae-4iotiche2- a] pyri md i
7-d io ne. The desired product is obtained wth

StrN)W":e 641. 16 (cal cul ated, nonoi sotopic); measured val ue
K Mi-Na) +\]/664 12 Exanpl e 82

N. .0 cl
P L
P “NT TN
0
LA

N

"%

50 mg (0.093 mmol) of 3-amino-6-(4-chlorobenzy!}-1-(5-fluoro-2-methoxybenzene-
sulfonyl)-8-isopropyihe)iahydropyrazino[1 .2-alpyrimidine-4,7-dione were

~ introduced into a 2-5 ml microwave vessel and dissolved in 2 ml of CHsCN.

0.25 ml of NaHCO; (1.0M, in water) and 0.0375 ml of dibromopropane were added
to this solution. The reaction mixture was heated at 180°C in a Personal Chemistry

Smith Synthesizer microwave oven (higher absorption mode with 30 seconds’

preliminary stirring time) for 1000 seconds. The mixture was then concentrated in

vacuo, mixed with 2 ml of EtOAc¢ and washed with 2 mi of water. The organic

~ phase was isolated, dried (MgSQ,) and concentrated in vacuo. Purification took
_place by preparative RP HPLC in GILSON apparatus (CH3CN (0.1% TFA)/H.0O

(0.1% TFA), gradient 5-100%). 6.9 mg of TFA salt of the desired compound were
obtained. LC/MS: MW (caiculated, monoisotopic)= 578.18; measured value

(M'H) = 579.17.
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6- (4- Chl or obenzyl ) - 1- (5-chl oro-2-fl uor obenzenesul f onyl
) - 3-di net hyl am no- 8- i sopropyl hexahyd ropyrazi no[
1,2-a] pyrimdine-4,7-d ion e 93 Structure: N
Synt hesi s takes place in §&?Iogy to Example 72
starting from 3-am no-6- (4=~ chl orobenzyl
)-1-(5-chl oro-2-fl uorobenzenesul fonyl )-8 5
[ sopr _&yl hexahydr opyr azi no[ 1, 2- a]

ne-4, 7-di one. The desired product is obtained

6- Q%ﬁe”'O%nﬁﬁ%'-@?ﬁff%%?@ﬁ%&bsﬁ‘ééﬁé% toROhSL oGRS S Hyrrotcin-

1- wI?@xag&decbrbwaﬁh@nzz/-la)pylin(iém@m,wrd@oﬁe f 1 uor obenzenesul f on

y - -
_ StiugBEEopyl hexahydr opyr azi no[ 1, 2- a] pyri ni di ne- 4, 7- di one.

$tructure; Synt hesi s takes place in analogy to

Hxanpl e 73ystarting from 3-am no-6-(4- 15

g orobenzml) a- ( Cchlgro-2- fluorobenzenesul fonyl)-8

azino[ 1, 2-a

) s . The desired product is

;otgfn d mNt 582 13 (cal cul ated, nonoi sot opi c);

“‘nmeasur ue (MtH)}: 583.11. 20 Exanple 84 .

6- (4- Chl §r ob8nzyl )-1-(5-c¢

hIoro-i;fbyorobenzenesulfonyl)-8-isopropyl-3-pyrro|id
I

n-1 - exahyd ropyrazi no [1,2-a] pyri md i
ne-4,7-t~4on e 94 Structure:

40 mg (0.074 mmol) of 3-amino-6-(4-chlorobenzyl}-1-(5-fluoro-2-methoxybenzene-
sulfonyl)-8-isopropylhexahydropyrazino[1,2-a]pyrimidine-4,7-dione were
introduced into a 2-5 ml microwave vessel and dissolved in 2 ml of CH3CN. 0.2 ml

‘of NaHCO3 (1.0M, in water) and 0.036 mi of dibromobutane were added to this

solution. The reaction mixture was heated at 190°C in a Personal Chemistry Smith
Synthesizer microwave oven (high absorption mode with 30 seconds’ preliminary
stirring time) for 800 seconds. The mixture was then concentrated in vacuo, mixed
wi'th 1 ml of EtOAc and washed with 1 ml of water. The organic phase was
isolated, dried (MgS0,) and concentrated in vacuo. Purification took place by flash

- chromatography on 4 g of SiO, (MeOH/DCM, gradient 0-5%). The concentrated

substance was converted into the HCI salt by adding 0.2 ml of 1.0M HCl in diethyl
ether. The solid was ground, washed 4 times with diethyl ether and dried in vacuo.
22.7 mg of HCI salt of the desired compound were obtained. LC/MS: MW

(calculated, monoisotopic)= 592.19; measured value (M*H) = 593.18.

Example 75
6-(4-Chlorobenzyl)-1-(5-fluoro-2-methoxybenzenesulfonyl}-8-isopropyl-3-piperidin-

1-ylhexahydropyrazino[1,2-a]pyrimidine-4,7-dione
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U Synthesis takes place in anal ogy to Exanple 74
starting from 3-am no-6-(4-
chl orobenzyl )-1-(5-chl oro-2-fl uorobenzenesul fonyl)-8
5 i sopropyl
hexahydropyrazino[1,2-alpyégnidine-4,7-dioneh The -
desired product is obtain wth MV= 596. 14
(cal cul ated, nonoi sotopic); neasured val ue (M-H) +:
597.14. Exanple 85 10

StBl({tWBChlorobenzyl) 1- (5-chl oro- 2-f |l uor obenzenesul f onyl
Y- 8-i sopropyl - 3- pi peridin-1-

| hexahyd¥opyrazi no[ 1, 2-a] pyri m di ne-4, 7-di one

uct ur eN. clo N _Synt hesi s takes place in analogy to
e |59 tag from 3-am no-6-(4- 1.5
hl &y -chl oro-2-fluorobenzenesul fonyl )-8 -.. .
The dest product is obtained with MV= 610. 16
(cal cul gt ed, nonoi sotopic); neasured val ue (MtH) +:

611. 15 95} Exanpl e 86
6- (4- obenzyl)-1-(5-chl oro- 2 fl uor obenzenesul f onyl

) - 8-i sopropyl - 3- nor phol i n-
Syhtr}éslisete&by ehianeyinamialsyltoZEedrpplei 58 startmgdframdi-antno-6-(4-

chF robenzy) 1 (§ fluoro-2-methoxybenzenesulfonyl)-8-

/ioscfbrdp\)irlrgeé(ahydropyram no[ 1, 2-a] pyri m di ne- 4, 7-di one.

isopropylhexahydropyrazino[1,2-a]pyrimidine-4,7-dione. The desired product is
obtained with MW = 606.21 (calculated, mono:sotop;c) measured value
(M+H)":607.19

Example 76
6-(4-Chlorobenzyl)-1-(5-fluoro-2-methoxybenzenesulfonyl)-8-isopropyl-3-
morpholin-4-ylhexahydropyrazino[1,2-a]pyrimidine-4,7-dione

Structure:

N O Cl
?
- PN
e 0
o

N
()
Synthesis takes place in analogy to Example 60 starting from 3-amino-6-(4-
chlorobenzyl)-1-(5-fluoro-2-methoxybenzenesulfonyl)-8-
isopropylhexahydropyrazino[1,2-a]pyrimidine-4,7-dione. The desired product is
obtained with MW = 608.19 (calculated, monoisotopic); measured value
(M+H)":609.16




10

g

20

25

ci F 5 O Synthesis takes place in anal ogy to Exanple

60 starting from 3-am no-6-(4-

chl orobenzyl ) - 1- (5-chl oro- 2-f | uor obenzenesul f onyl ) - 8-

[

sopropylhexahydropyra2|no[ 2-a] pyri m di ne-4, 7-di one.
The desired product is ob alned Wth MV = 612 14
(cal cul ated, nonoi sotopic); neasured value (MrH)}: 10
613.1 Exanple 87 ci 15 a)

Exampledio- 5- f1 uorobenzenesul fonyl chloride 5 g (34.3
mol ) of 2- chloro-5-fluoroaniline were slowy added
to a solution of 17 mM of concentrated hydrochloric
aci‘d sol uti nd 11 m of water at 0C. The reaction

re was stirred at QC for 1 hour. Addition of 2.49

1 ¥ gtO. NeRER-Fh . 20 6 m .of H20 was. fol I|.owed
|n$ th e at OC for 15 mnutes and then
addi n vﬁu a 90l of 692 ng (5.15 nmol) of sul fur

di oxi copper(ll) chlorlde in 10 M of acetic
aci d. The ants were stirred at OC for 15 m nutes
and then 9 at roomtenperature for a further 15
m nutes. The=r@action m xture was extracted wth
Et OAc. The-“organi c phase was concentrated, dissolved
in Et OAc, washed wth IN NaHCO3 solution, dried over

) B 828 RSB Bh i T chidlB, AARorcb B SRE BA L o Bpy-4.7

dicj@eo¢@2hytitapycadad b ajpyeinddine3yl|¢arbghete no) - 1- { 2- (4- chl

Syg{h%%Psetgmag _pila_ce in analogy to Example 66a) using 5-chloro-2-

fluorobenzenesulfonyl chloride. The desired product is obtained with MW = 676.13
(calculated, monoisotopic); measured value (M+H)": 677.1

b) 3-Amino-6-(4-chlorobenzyl}-1-(5-chloro-2-flucrobenzenesulfonyl)-8-
isopropylhexahydropyrazino[1,2-a]pyrimidine-4,7-dione

Synthesis takes in analogy to Example 66b) starting from benzyl [6-(4-
chlorobenzyl)-1-(5-chioro-2-fluorobenzenesulfonyl)-8-isopropyl-4,7-
dioxooctahydropyrazino[1,2-a]pyrimidin-3-ylJcarbamate. The desired product is
obtained with MW = 542.1 (caiculated, monoisotopic); measured value (M+H)™:

543.1

c) N-[6-(4-Ch!orobenzyl)-1-(5-chloro—2-fluorobenzenesuIfonyl)-'8-isopr0pyl-4,7-
dioxooctahydropyrazino[1,2-alpyrimidin-3-yllacetamide. Synthesis takes place in
analogy to Example 66¢) starting from 3-amino-6-(4-chlorobenzyl)-1-(5-chloro-2-
fluorobenzenesulfonyl)-8-isopropylhexahydropyrazino[1,2-a]pyrimidine-4,7-dione.
The desired product is obtained with MW = 584.11 (calculated, monoisotopic);
measured value (M+H)": 585.08

Example 78
N-[6-(4-Chlorobenzyt)-1-(5-chloro-2-fluorobenzenesulfonyl)-8-isopropyl-4,7-dioxo-

octahydropyrazino{1,2-alpyrimidin-3-ylJcyclopropanecarboxamide
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20

[ (2, 2-di et hoxyet hyl )i sopropyl car banoyl ] et hyl car banoyl }
et hyl )carbamate Et3N was added to a sol ution of 800
ng (1.39 nmol) of the am ne benzyl (2-
am no- 1-{2- (4-chl orophenyl)-1-[(2, 2
di et hoxyet hyl )i sopr opyl cargfa\rmyl ] et hyl
car banoyl }et hyl )carbamate Th 4 m of DCM 10 The _
sul fonyl chloride prepared as descri bed above (476 ngy,
2.08 mol) in solution in 3 mM of DCMwas then added
Stréif’t“rf%omten'perature The reaction mixture was stirred
at room_t erature for 1 hour and washed with 1 N
HCGB. The organi ¢ phase was dried on MgSO&4 and
ncgnt Hted® _Fhe-flesi due was chromat ographed on 40 ¢
04 (e uti with 30-70% Et CAc i n heptane). 860 ny
SO’OTNt ~desi red substance was .taken as a:-white . :
sol i dt M5: MG (cal cul at ed, nonoi sotopic) = 769. 72;
neasur §d vl ue (MrNa) = 791. c) Benzyl

[ 6- (4§?§Icocgobenzyl) 1- (2-chl oro-5-fl uorobenzenesul f ony

|)-8-isdpropyl -4, 7- di oxooct ahydr opyr azi no

[1,2 pyrimdin-3-yl]carbanmate Synthesis takes place

in anal ogy to Exanpl e 29f Method B) starting from
Symhggs(tak@ plasedn @pﬁ@@q tp qunqme 22 starting from 3-amino-6-(4-

b B N SAATBL ) > (- or -

isopeipyiteahly i mpyraino[d@-ajpyenadihdel, 7-thenel e @skirgdrmrddadt is

I S opt 76.13 (cal cul ated
ob @%W@ S?Qé%ﬁ@aia%memelwmc) measyredpyalue (M+H)":
61P0§m no-6-(4-c

hl or obenzyl ) -1- (2-chl oro-5-fl uor obenzenesul f onyl ) - 8-

25

I SO rggyl hexahydr opyr azi no[ 1, 2- a] py(m di ne-4, 7-di one
%ﬁ{f is takes place in analogy to Exanple 299)

N- [Gl‘(ﬂidﬂﬁl6rcher&gﬁlﬁ(ﬁlghlﬁf@-mfﬁﬁiﬁélyénzenesuifo oyi)-8 isoprop¥l—4 ,7-dioxo-

4-chl or chl or o-5-fl uor dbenzenesul f
octab\y Opy a2~ a]?éynmld|n-3-yl]cyclobutanecarboxam|de

oct ahydropyrazino[ 1, 2-a]pyrimd in-3-yl]
Str&ég%%nate The desired product is obtained with MV =

542. 1 I cul ated, nonoi sotopic); neasured val ue
@* Sdug
/

Ef"
Synthesis takes place in analogy to Example 30 starting from 3-amino-6-(4-
chlorobenzyl}-1-(5-chloro-2-fluorobenzenesulfonyi)-8-
isopropylhexahydropyrazino[1,2-a]pyrimidine-4,7-dione. The desired product is
obtained with MW = 624.14 (calculated, monoisotopic); measured value (M+H)™:
625.10

Exampie 80
N-[6-(4-Chlorobenzyl)-1-(5-chloro-2-fluorobenzenesulfonyl)-8-isopropyl-4,7-dioxo-

octahydropyrazino[1,2-a]pyrimidin-3-yljcyclopentanecarboxamide
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97 e)
N-[ 6- (4- Chl or obenzyl ) -1-(2-chl oro-5-fl uorobenzenesul fo
nyl)-8-isopropyl -4, 7- di oxooct ahydropyrazi no[ 1, 2- a]
pyrimdin-3-yl]acetanm de. Synthesis takes place in
anal ogy to Exanple 21 h) rting from 3-am no- 6- (4-
chl or obenzyl ) -1-(2-chl oro-5-fl uorobenzenesul f onyl ) - 8-
i sopr opyl hexahydropyrazi no[ 1, 2- a] pyri m di ne- 4, 7- di one.
The desired product is obtained with MV = 584.11
StrdeiHi& ul at ed, nonoi sot opi ¢): neasured val ue (MH) +:
d85. 10 npl e 88 10
[6 (4 | or obenzyl)-1-(2-chl oro-5-fl uorobenzenesul fo
pP opyh- 4 7- dl oxo-
% o- r ag [1,2-a]pyrinidin-3-y|]cyc|opropanecar
qya rden”. S ture: -Synthesi s takes place.in .
anal Exanpl e 22 startlng from 3-am no-6-(4- 15
chl or olfen?yl ) - 1- (2- chl or o- 5- fl uorobenzenesul fonyl )-8

i sopr oPyl t&exahydr opyrazino[ 1, 2- a] pyri m di ne- 4, 7- di one.
The red product is obtained with MV= 610 12
(cal{fj ated, nonoi sotopic); mneasured val ue (M+H) +:
611. T4 20 Exanple 89

Syfthks tk<piacehearbly fo Eafplose strlihy orpsnpmnepl4-0

yl ) -8-isopropyl -4, 7-di oxo- oct-ahyd ropyrazi no[ 1, 2-a]

Chlwy‘)bﬁnﬁyibh(ﬁ Céﬂqm}%ﬂu@mb@naﬁwmwfﬂ de 98 Structure:

fso&%g&{ﬁ §éﬁ¥ér§ﬁ§%z§ﬁt‘ﬁg %Byﬂﬂﬁ]lr?@-yt 7‘ aloﬁ)éa?ﬁle%egﬁed product is
obtainkdngtreniy |15 638. | 2 (chbwated; nhdnoisstbpiey.aneasurbanglye @+H)"
639.12

Example 81
1-tert-Butyl-3-[6-(4-chlorobenzyl)-1-(5-chloro-2-fluorobenzenesulfonyl)-8-isopropyl-
4,7-dioxooctahydropyrazino[1,2-a]pyrimidin-3-yljurea

cl \\r/
N. O cl
[
//S‘N N
0

=0
X"
Synthesis takes place in analogy to Example 28 starting from 3-amino-6-(4-
chlorobenzyl)-1-(5-chloro-2-fluorobenzenesuifonyl)-8-
isopropylhexahydropyrazino[1,2-a}pyrimidine-4,7-dione. The desired product is

obtained with MW = 641.16 (calculated, monoisotopic); measured value (M+Na)":
664.12

- Example 82

6-(4-Chiorobenzyl)-1-(3-chloro-2-fluorobenzenesulfonyl}-3-dimethylamino-8- -
isopropylhexahydropyrazino[1,2-ajpyrimidine-4,7-dione




i sopropyl hexahydr opyr azi no[ 1, 2-a] pyri m di ne-4, 7- di one.
The desired product is obtained with MW= 624. 14
(cal cul ated, nonoi sotopic); mneasured val ue (M+H)k:
625. 14 Exanple 90 10 1 3
-tert-ButyI-3-[6-(4-ch|or&%enzy|)-1
-(2-chl oro-5-fl uorobenzenesul fonyl ) - 8-i sopr opyl -
4, 7- di oxooct ahydr opyrazi no[ 1, 2-a] pyri m di n-3-yl ] urea
Straefwiet ure: N Synthesis takes place in anal ogy to
Exanpl e arting from 3-am no-6-(4- 15
hIorobeﬁ?{%i-l-(z-chloro-5-f|uorobenzenesulfonyl)-8
ydr opyr azi no[ 1, 2-a] pyri m di ne-4, 7-di one.
is obtained wth MN= 641. 16
a sgl ed, L nopael sot opi c) ;- neasured. val ue (M:Na) {:
64515N99 Exanpl e 91
[ 6- (4 robenzyl )-1-(2-chl oro-5-fl uorobe
nzenesul Yony?) - 8-i sopr opyl - 4, 7- di oxo-
oct ahydrmepyrazi no[ 1, 2- a] pyri m di n- 3-yl ] met hanesul f onam
ide F 5’ Synthesis takes pl ace in anal ogy to Exanple 26

5 8hed bR SRS o PR il oy gy -
chlbmhb”rapbmh(fsxraﬂ&d:f Rifyioeaterajehedulédmyy)cd-m di ne- 4, 7- di one.

5 ISOEECS})&]RSI rgdrop%q;énr oducé{&gg}g%%&;&gg&ng&ph '\’Wh@ deszreg product is

oblahed Wit RAwl= 5x@ 18! aRdlated, monoisotopic); measured value (M+H)":
571.09.

Example 83
10 3-Azetidin-1-yl-6-(4-chlorobenzyl)-1-(5-chloro-2-fluorobenzenesulfonyl)-8-
isopropylhexahydropyrazino[1,2-a]pyrimidine-4,7-dione

Structure:
N_ O Ct
e L LT
| F O
LA

&
Synthesis takes place in analogy to Example 73 starting from 3-amino-6-(4-

15 chlorobenzyl)-1-{5-chloro-2-fluorobenzenesulfonyl)-8-
isopropylhexahydropyrazino[1,2-a]pyrimidine-4,7-dione. The desired product is
‘obtained with MW = 582.13 (calculated, monoisotopic); measured value (M+H)":
583.11.

20 Exampie 84
6-(4-Chlorobenzyl)-1-(5-chloro-2-fluorobenzenesulfonyl)-8-isopropyl-3-pyrrolidin-1-
ylhexahydropyrazino[1,2-a]pyrimidine-4,7-dione
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15

Cl a) 2-Chloro-4-t(fluoronethoxybenzenesul f onyl
chloride 2-Chloro-4-trifluoronethoxyaniline was
reacted to give the correspondi ng sul fonyl chloride
by the sane protocol as in Exanple 87a). b) Benzyl
[1-{2- (4-chl orophenyl) -1-[{.2, 2-di et hoxyet hyl )i sopropyl
car banoyl ] et hyl -
carbanoyl }-2-(2-chloro-4-trifluoronmet hoxybenzenesul f on
yl am no) et hyl ] carbanate Synthesis takes place in
StHRI%gy to Exanpl e 87b) starting from 2-chloro-4 20
trifluorgnet hoxybenzenesul fonyl chloride. The desired
pr oduct TE/%btalned with MWV = 834.21 (cal cul at ed,
) 0|sot pLc)® neasuced val ue (MtNa)+: 857.0 100 c)
J gbenzyi) - 1- ( 2-
et hoxybenzenesul fonyl )-8-..iso pro..

mat e Synthesis takes place in analogy to
Exan'ple 29f) (Method B) starting fromN-{2-(4-
chl or y )-1-[(2,2-d iethoxyet hy.
)i sopto yIc ar bamoy[] et hyl }-3-(2-chloro- 4 5
trifluoronmethoxybenzenesul f onyl am no) - 2- net hanesul f ony
Syhthesisdpkepplacearnn dealogy ThE&Exdawgle 4 spartidg dtonm 8-arhinaiGret

: chl&ﬁ%&%#ﬁéﬂ%@é—i@gc%e?ltzgrqesu orr]l?/i)SBOt opic); measured

isoﬁro‘ﬂylhé&aﬁytﬂ P?Hﬂicﬂb%é]kﬁ%mﬁd&ﬁ@—4mhﬁfn% Thbrdeksire@mPa®idt is

benzenesu
obﬁawpir\wﬁy waaﬁ%m 6;iyalaziamq monaigotppic)measied valug ieH)":
59}q45ynthe5|s takes place in analogy to Exanple 299)
(Method B) starting from benzyl
6- (4-chl or obenzyl )-1-(2-chloro-4-trifluoronmethoxybenze
nesul f onyl ) - 8-i sopr opyl -
Exﬁ“ﬂ“%ﬁ@xooctahydropyra2|no[l 2-a] pyrimdin-3-yl]carbam

6—(??3”(3@?%{12@?—'1 rg)dcl"ﬁ&%d’f ‘ﬁh0g&enggﬁ@éd@ﬂym%féo%%@%p%me1 -

nol SOot'0 :
ylhégehyifogyrazinof1,2-a]pyrimidine-4,7-dione
Structure:
cl

Eiss

N

9

Synthesis takes place in analogy to Example 59 starting from 3-amino-6-(4-
chlorobenzyl}-1-(5-chloro-2-fluorobenzenesulfonyl)-8-
isopropylhexahydropyrazino[1,2-a]pyrimidine-4,7-dione. The desired product is
obtained with MW = 610.16 (calculated, monoisotopic); measured value_(M+H)":
611.15

pyK)4| deoxooctahydropyra2|no [1, 2-a] pyrimid in'. -




10

15

20

e) N 6-(4-Chlorobe
nzyl)-1-(2-chloro-4-trifluoromethoxybenzenesul fonyl)-8
- i sopropyl -4, 7-di oxooct ahydr opyrazi no[ 1, 2- a]
pyrimdin-3-yl]acetanm de. Synthesis takes place in
anal ogy to Exanple 21 h) sgarting from 3-am no-6-(4-
chl or obenzyl )-1-(2-chloro-4-trifl uoronet hoxybenzenesu
fonyl )-8 20 isopropy]
hexahydr opyrazi no[ 1, 2-a] pyri m di ne-4, 7-di one. The
E’E?é'ﬁagé%’ product is obtained with MV = 650.1

6- é%hg}gbl%(r?%p)l A 9§h§)gc5 %_pftdé)r bR foMiH-8SsS¥EBYT3-morpholin-

1-ylGakamabemzakinoft, Z%JW[rmdmeM 7rdibheor omet hoxybenzenesu

Stmp?n%r) 8-i sopropyl - 4, 7-di oxooct ahydr opyr azi nq[.l 2-a]

di n- 3-yl]cycl.opr opanecar.boxam' de 101 5
8t ruct ure: Synt hesi s takes place in analogy to
nple2 tartlngfroms-am'no-6-(4-

hl or o-4-trifl uoronet hoxybenzenesul
{ E\R | op | hexahydr opyrazino[ 1, 2
-a](gw o<¢<di one. The desired product is

&bt ai ith MV = 676. 11 (cal cul ated, nonoi sotopic);
rreasure vaddue (MtH) +: 677.13 Exanple 94 10

N-[ 6-( | orobenzyl)-1-(2-chloro-4-t(fluoronethoxyben
zenes ijl) 8-isopropyl- 4

, 7-dio ct ahydropyrazino[ 1, 2-a] pyrim di n-3-yl]cycl obu
t anecar boxam de Structure: Synthesis takes place in

Syattaisizyiakes placeninl anabigystosExamplef 6 stastirgrirom Sa(mino-65(4-
hl or ob

hleRER AT Ly ERioT 2 MarabayasassuleayBony 1 ) - 8

isopropylhexahydropyrazino[1 ,2-a]pynm|d1ne-4,7-d|one. The desired product is
obtained with MW = 612.14 (calculated, monoisotopic); measured value (M+H)":
613.13.

Example 87

F \j//
_ N_ O Cl
£ I/@
N7 N
¢t O
LA
N

)=o

a) 2-Chloro-5-ﬂudrobenzenesuifonyl chioride

5 g (34.3 mmol) of 2-chloro-5-fluoroaniline were slowly added td a solution of 17 mi
of concentrated hydrochloric acid solution and 11 ml of water at 0°C. The reaction
mixture was stirred at 0°C for 1 hour. Addition of 2.49 g (36.1 mmol) of NaNO: in
6 ml of H,O was followed by stirring the mixture at 0°C for 15 minutes and then
adding to a solution of 692 mg (5.15 mmol)} of sulfur dioxide and copper{ll) chloride

in 10 mi of acetic acid. The reactants were stirred at 0°C for 15 minutes and then



10

15

20 -

25

30

I sopropyl hexahyd ropyrazi no[1l,2-a] pyrimid i
ne-4,7-d ion e. The desired product is obtained with
MAN = 690. 13 (cal cul ated, nonoi sotopic); neasured val ue
(MrH) {: 691.13 20 Exanple 95
1-tert-Butyl-3-[6-(4-chlorgbenzyl)-1-(2-chloro-4-trifl
uor onet hoxybenzenesul f onyl)= 8-i sopropyl -4, 7-
di oxooct ahydr opyrazi no[ 1, 2-a] pyrim din-3-yl]Jurea 102
Structure: No N Synthesis takes place in analogy to

at ieeghisnerergtwe 4ot 2 fiyither i mirkkes ol e (eaction mixture was extracted

AT R AT R o

W|th11¢H NaHQ‘GIg, §oldt1cbm iried oves MiESO) add pondestiated. 7 8bigbhied

7..16 (cal cul ated, nonoi sotopic); measured
de%ﬁ %l\a}lmde wf%e ehtainedias @ wailonoil. P

b) By (A14ehR0 eMdbbarodrfedtibRyiBntn 4 1342 AR DRKRET-
[(2.2- diemomxemyt)a;bpdjpymarhamng[[éihglca]'mnoyl}eihyl)c&ftyérfnﬂm han
EuRananag) 4 8 sekiion o 599 wadf Al Be aing Hered (2
amﬁ.m @,r{gjggf&ydrb Aaf @ZGO%O 4-trifluoronet hoxybenzenesul

- 8- |so ro ydr opyr azi no
d|eﬂmxzeﬂn]ymaopmpj,1!¢a;b2mﬁyt}eﬂwh:arﬁ&ao;ﬂé@hyl@wﬁrbamﬂt&:in 4 snl of DCM.

Thwg@c&nyi&htggp&é)r?mrﬁg{as ggsc.(r&) dCaLbo%tee 76 CE 88 t OI%OB)II’I
solution in 3 ml of DCM was then added at room temperature. The reaction
mixture was stirred at room temperature for 1 hour and washed with 1N NaHCOs.
The organic phase was dried on MgSO4 and concentrated. The residue was
chromatographed on 40 g of SiO; (elution with 30-70% EtOAc in heptane). 860 mg
of the desired substance was taken as a white solid.

LC/MS: MG (calculated, monoisotopic) = 769.72; measured value (M*Na) = 791.

c) Benzyl [6-(4-chlorobenzyl)-1-(2-chloro-5-fluorobenzenesulfonyl)-8-isopropyl-4,7-
dioxooctahydropyrazino[1,2-a]pyrimidin-3-ylJcarbamate

Synthesis takes place in analogy to Example 29f) (Method B) starting from N-{2-(4-
chlorophenyl)-1-{(2,2-diethoxyethylisopropylcarbamoyi]ethyl}-3-(2-chloro-5-fluoro-
benzenesulfonylamino)-2-methanesulfonylaminopropionamide. The desired
product is obtained when MW = 6§76.13 {(calculated, monoisotopic); measured
value (M+H)": 677.16

d) 3-Amino-6-(4-chlorobenzyl)-1-(2-chloro-5-flucrobenzenesulfonyt)-8-
isopropylhexahydropyrazino[1,2-a]pyrimidine-4,7-dione

Synthesis takes place in analogy to Example 29g) (Method B) starting from benzyl
[6-(4-chlorobenzyl)-1-(2-chloro-5-fluorobenzenesulfonyl)-8-isopropyl-4,7-
dioxooctahydropyrazino[1,2-a]pyrimidin-3-yljcarbamate. The desired product is
obtained with MW = 542.1 (calculated, monoisotopic); measured value (M+H)":
543.10
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20

20 687.0 103 a) Benzyl
[1-{2-(4-chl orophenyl)-1-[(2, 2-di et hoxyet hyl )i sopropy]
car banoyl ] et hyl - carbanoyl }-2-(4-chl oro-2-fl uo
robenze n esulfonyla mno)ethyl]ca rba mate Synthesis
takes place in analogy to dgxanple 87b) starting from
4-chl oro-2- fluorobenzenesul fonyl chloride. The
desired product is obtained with MV= 768. 22

e) @&%@%@f}&%eggﬁgﬁ'r Q(t:hqgli"o%—;ﬂug%%séwzggegu %ol#l?/l)SBI\-/liglt\)%%gﬁyl—4,7—
dio!k@o%té h?d}b?g%?m{?}a]E,yi(iﬁﬁd}n.lggyr;}é-cgtg,hiagy obenzenesul f ony

)-8-150p
Syrthesisdakahplace iy anaiogyta Exaajpy 2ii b starting3frgin] T-antiaonbt@-

onipieg S S A rahrRep s lpmfL £ P € 22

iso?l‘dd%f&%ﬁﬁ?d’ﬂobyﬂaﬂr&ﬁﬂ &-Qg?ﬁhﬁﬁiﬁéhbﬂh?dr@? TheR¥swatRRaaydt is
ethyl }-3-(4-Chloro-2 T .
obtﬁ;nﬁgﬁ/\gﬂem meséd.fl d {palemiatrd, meonoisotopic); measured value (M+H)™:
58$r§bhanesul f onyl am nopr opi onam de. The desired product
i's obtained with MW= 676.13 (cal cul at ed,
nonoi sotopi c); neasured value (MtH)+: 677.14 c)
3- Am no- 6- (4- chl orobenzyl)-1
Example 8Bor o- 2- f | uor obenzenes ul fonyl ) - 8-
- | . - - | .
NS BB RE Rl fotier PR Dr sobrdyfF Biovo-
octaMadrbpdra@ino$t ard]ppamidin®-Ypyzivhropanecarboxamide
56- 4- chl or obenzyl) - 1- (4- chl or o- 2-f | uor obenzenesul f ony
SUSWUES'i sopropyl - 4, 7-  di oxooct ahydr opyr azi no[ 1, 2- a
yrim din-3-yl]carbamate. The desired product is
btained wth MWV = 542.1 (cal cul ated, nonoi sotopic);

asyr egd-h MEFF "0 543.1 25 104 d)
@(4 Chl oroyl)-l
CI(AO/fC Omo- F 8ot

obenzenesul fonyl ) -8-i sopropyl -4, 7-

Synthesis takes place in analogy to Example 22 starting from 3-amino-6-(4-

‘chlorobenzyl)-1-(2-chloro-5-flucrobenzenesulfonyl)-8-

isopropylhexahydropyrazino[1,2-a]pyrimidine-4,7-dione. The desired product is

 obtained with MW = 610.12 (calculated, monoisotopic); measured value (M+H)":

611.14

Example 89
N-[6-(4-Chlorobenzyl)-1-(2-chloro-5-flucrobenzenesulfonyl)-8-isopropyl-4,7-dioxo-
octahydropyrazino[1,2-a}pyrimidin-3-yl]cyclobutanecarboxamide '
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15

di oxooct ahydr opyrazi no[ 1, 2-a] pyri m di n-3

-yl]acetam de. Synthesis takes place in analogy to |
Exanple 21 h) starting from 3-am no-6-(4 |
chl orobenzyl ) - 1-(4-chl oro-2-fl uorobenzenesul f onyl ) - 8-

isopropylhexahydropyrazino?q,Z-a]pyrinidine-4,7-dione.
The desired product is obtained with MW= 584.11
(calculated nonoi sot opi ¢) ; neasured val ue

Stughuse+: 585. 1 Exanpl e 98 10

Chlor obenzyl )-1-(4-chl oro-2-fl uorobe

onyl) 8-i sopropyl -4, 7-

2 cno[ 1, 2-a] pyri m di n-3-yl Jcycl opropa
ucture: ci cE Synthesis takes pl ace
pl.e 29e). .starting from 3-am no-6-(4-.. .

chloro )-1-(4-chl oro-2-fl uorobenzenesul fonyl )-8
I sopropy! hexahydr opyrazino[1, 2

-a] pyri icne- 4, 7-di one. The desired product is
obt ai with MW= 610.12 (cal cul ated, nonoi sot opi c);
nmeasu value (MtH) +: 611. 14 20 Exanple 99

Sy Gla® PR Ay v S B Sabe IRz A RS 844

chloa}tmnzymﬂ(mcﬁbyd»Bwadr@lbeﬂz@msaﬁme de St r uct ure:

Synt hesi s takes place in anal ogy to Exarﬁp
ISOPFeRW ,%hygmﬁygagﬁpﬂg-@]p(ymmndme-4 7-dione. The deswed product is

oL BT ARENAN & pba(rh €0l R Ae2 bHARBRERASRESULIATVAE fy+h)':

I 'sopr opyl exahy rop razino
623Hd desired product is 5 obtained with MV = 624.12
(cal cul ated, nonoi sotopic); neasured val ue (M+H) +:
Example 90
1-tert-Butyl-3-[6-(4-chlorobenzyl)-1 (2-chloro—5-ﬂuorobenzenesulfony!) -8-isopropyl-
4,7-dioxooctahydropyrazino[1,2-a]pyrimidin-3-yiJurea

Structure:

Synthesis takes place in analogy to Example 28 starting from 3-amino-6-(4-
chlorobenzyi)-1-(2-chioro-5-fluorobenzenesulfonyl)-8-
isopropylhexahydropyrazino[1,2-a}pyrimidine-4,7-dione. The desired product is
obtained with MW = 641.16 (calculated, monoisotopic); measured value (M+Na)':
664.15
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625. 14 Exanpl e 100
1-tert-Butyl-3-[6-(4-chl orobenzyl)-1-(4-chl oro-2-fl uor
obenzenesul fonyl ) -8-i sopropyl 10

4, 7- di oxooct ahydr opyr azi no[ 1, 2- a]pyrlnldln 3-ylJurea
Structure N Cl Synthe3|s§k?kes pl ace in analogy to
Exanple 28 starting from 3-"am no- 6- (4-

chl orobenzyl ) - 1- (4-chl oro- 2-f | uor obenzenesul fonyl )-8

15
Exagyie Sy | hexahydropyrazi no[ 1, 2- a] pyri m di ne-4, 7-di one.

NFLS PSS el RS R i
octﬁﬁﬁdrbﬂnyﬂéi‘ﬁwd{*%]lp?miﬂﬂn Ml[rhethénesulfonamide _
| or obenzyl) - 1- (4-chl oro-2-fl uorobenzenesul fonyl )-8-i

opr opyl\éi/
oxooct ghydgop azuno[ 1, 2 a] pyrim di n- 3- yl] rret hanesul
nao de St ° C CE Synthesis takes place in

najsQ [l 2 26 starting from 3-am no- 6-(4-
ghloor ber{‘kyl )-1-(4-chl oro-2-fl uorobenzenesul fonyl ) - 8-
i sopr ahydropyrazino[ 1, 2- a] pyri m di ne- 4, 7- di one.
The desjred product is obtained with MV = 620.07

(cal cul afse% nonoi sotopi ¢); neasured value (M:H) +: 10
621.0 @ahpl e 102

Synthesis takes place in analogy to Example 26 starting from 3-amino-6-(4-
chlorobenzyl)-1-(2-chloro-5-flucrobenzenesulfonyl)-8-
isopropythexahydropyrazino[1,2-a]pyrimidine-4,7-dione. The desired product is
obtained with MW = 620.07 (calculated, monoisotopic); measured value
(M+H)":621.0

Example 92

£ s Y
Fﬂ/ N. O cl
F s LT LY
TNT TN

: ¢t o

e
N>:O

a) 2-Chloro-4-trifluoromethoxybenzenesulfonyl chloride
2-Chloro-4-trifluoromethoxyaniline was reacted to give the corresponding suifonyl
chloride by the same protocol as in Example 87a).
b) Benzyl [1-{2-(4-chlorophenyl)-1-[(2,2-diethoxyethyl)isopropyicarbamoyljethyl-
carbamoyl}-2-(2-chloro-4-trifluoromethoxybenzenesulfonylamino)ethyllcarbamate
Synthesis takes place in analogy to Example 87b) starting from 2-chloro-4-
trifluoromethoxybenzenesulfonyl chloride. The desired product is obtained with
MW = 834.21 (calculated, monoisotopic), measured value (M+Na)": 857.0
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N-[6-(4-Ch to ro be nzyl)-1-(2, 5-d i nethoxybe nze
nes u lfo nyl)-8-iso pro pyl-4,7-

di oxooct ahydr opyrazi no[ 1, 2- a] pyri m di n- 3-yl ] met hanesu
fonam de 15 Structure: CG oS a)

2- Benzyl oxycar bonyl am no- % , 5-di met hoxybenzenesul f on
yl am no) propionic acid 20 nt hesis takes place in

anal ogy to Exanple 21d) starting from 2, 5-
di met hoxybenzenesul f on chloride. The desired product

c) |B§néﬂt[§r(ﬁé?@lqlcpbﬁnzm—-&%Bﬂ%’r ’(ﬂélabmunahemybenzenesuIfonyt) -8-
|scﬁ?§@/l - )&))octa{fxg #Hy?gzﬂghuf-a pyrim@n l?carbélr%gt

orop

Syhtﬁes[ g %.kés @lﬁmﬂmﬁgﬁ tbl BemeIRYAFpMRRABY B) etdryihd T@mt N-{2-(4-
ch@rﬂmm)yb&az?eﬁ iethpysHm isanrenyicarkamexfet} bR -calerardp

trlﬁé%%ﬁ@ﬁmﬁs ?z%hpg%ﬁﬁrﬂﬁeén‘@éﬁéﬁ sgﬁg&?h@rﬂ% éﬁ{olqgmlde.

The&ie(sﬁeﬁ -fulodedt iosytatrrbwits MWon yanoneilpliged thensisbdpk);
The SI regwf) duct is obtained wwth MV = 777. 34
mqacséqr V%'f’@ 4 no”sebi‘@)pl c): neasured val ue

d) BMdoS Ao rgﬁénz)?ﬂ)c‘) %ﬁg@%—&’:—triﬂuoromethoxybenzenesu1fonyi)-8-

[6-(4- chloro enz
isqmrcpmtllhﬁmﬁydmmud)[ﬂ @g]@yri&?id inept, uldned, 7-

SyRER KBS Hiachab e aaiithiniacnilhiBY) imdliod B stadinggompenzy
[6-Exanptsh W) 1Sg@éﬁlbf&4ftf|%r5h{e¥hc§)@beFaQenesuIfonglgr8 1sggropy!-

chlorophe di et hoxyet hyl )1 sopropy|
- @mgq:tphggrppy@zmoh ,2-alpyrimidin- 3-yl]carbamate The desired product is

ObQO%%naﬁn*@@“ BRED (GRleHIB80 IR ondahET R B e B

608.0884 (cal cul ated, nonoi sotopic); measured val ue

(M+H) +: 685. 38 15 d)
3- Ami no- 6- (4-chl orobenzyl) - 1- (2, 5-di met hoxybenzenesul f

e) F&'—‘[E'—()ﬂrléhlorobenzylﬂ -(2-chloro-4-trifluoromethoxybenzenesulfonyl)-8-
isopropyl-4,7-dioxooctahydropyrazino[1,2-a]pyrimidin-3-ylJacetamide.
Synthesis takes place in analogy to Example 21h) starting from 3-amino-6-(4-
chiorobenzyt)-1-(2-chloro-4-trifluoromethoxybenzenesulfonyl)-8-
isopropylhexahydropyrazino[1,2-a]pyrimidine-4,7-dione. The desired product is

~ obtained with MW = 650.1 (ca!culéted, monoisotopic); measured value (M+H)":

651.09

Example 93
N-[6-(4-Chlorobenzyl)-1-(2-chloro-4-trifluoromethoxybenzenesulfonyl)-8-isopropyl-
4,7-dioxooctahydropyrazino[1,2-a]pyrimidin-3-yljcyclopropanecarboxamide
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I sopropyl hexahydropyr azi no[ 1, 2- a] pyri m di ne-4, 7-di one
Synt hesis takes place in analogy to Exanple 21 g)
starting from benzyl [6-(4-
chl or obenzyl ) - 1- (2, 5- di net hoxybenzenesul f onyl ) - 8- i sopr
opyl -4, 7- di oxooct ahyd 101
ropyrazino[1,2-a]pyrinidin-3-y|]carbanate. The desired
product is 20 obtained with MV = 550 (cal cul at ed,

SH@EEﬁ%SOtOpiC); measured value (MrH)+: 551.15 25 €)

- no- 6- (4-chl or obenzyl ) -1- (2, 5-di met hoxybenzenesul f

gonyl ) - 8-

... yI hm Cplroyrcam no[ 1, 2- a] pyri m di ne-4, 7-di one
e in anal ogy to Exanple 26
~:

star 0- 6- (4-
-chIoFbBen yI 1 (2,5- dlnethoxybenzenesulfonyl) 8-
i sopro :

pyl hexahyditgpyr azi no[ 1, 2-a] pyri m di ne- 4, 7-di one. The
desired pgeduct is obtained wwth MV = 628. 14
(cal cul ate nonoi sot opi ¢); neasured val ue (MH) +:

Syﬁ@]%séf’(ag% é@? %%ﬁ? o‘gygtg%ﬁrﬁrfﬁe 04 s@r’ung from 3-amino-6-(4-

| or oben enzenesu

chlﬁm@dn)zyl%r@e@ﬂowﬂ—mﬂucﬂemeitmwenaelyebulﬁmyl) 8-

Bl e b TS Aot

obtafhddBwitth Mwabeprg g ﬁ qesichiried, Qﬁbﬁkﬂ%@tb%ﬂi)oﬁie%saﬁéo%alue (M+H)":
Synt hesis takes place in analogy to Exanple 21d

67&{18rting from 3-fl uor obenzene-

Example 94
N-[6-(4-Chlorobenzyl)-1-(2-chloro-4-trifluoromethoxybenzenesulfonyl)-8-isopropyl-
4,7-dioxooctahydropyrazino[1,2-a]pyrimidin-3-yijcyclobutanecarboxamide

Structure:
F 5 \[/
\\( N. O cl
Q ° I |
7
//S‘“N NI/Q/

7
Synthesis takes place in analogy to Example 30 starting from 3-amino-6-(4-
chlorobenzyl)-1-(2-chloro-4-trifiuoromethoxybenzenesulfonyl)-8-
isopropylhexahydropyrazino[1,2-a]pyrimidine-4,7-dione. The desired product is
obtained with MW = 690.13 (calculated, monoisotopic); measured value (M+H)":
691.13

Example 85
1-tert-Butyl-3-[6-(4-chlorobenzyl)-1-(2-chloro-4-trifluoromethoxybenzenesulfonyl)-

| 8-isopropyl-4,7-dioxooctahydropyrazino[1,2-a]pyrimidin-3-yljurea
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20

sul fonyl chloride. The desired product is obtained
wth MV= 396.40 (cal cul ated, 10 nonoi sotopic);
nmeasured val ue (MtH)+: 397.10 b) N-{2-(4-

Chl or ophenyl ) -1-[ (2, 2- d|ethoxyethyl)lsopropylcarbanDyI
]ethyl}-3-(3-

fIuorobenzenesulfonylan1no) 2 met hanesul f onyl am nopr op
ion am de Synthesis takes place in anal ogy to Exanpl e
2le) starting from2 15

Stryein 9onycarbony|an1no 3-(3- fIuorobenzenesulfonylan1no
proplonlc cid. The desired product is obtained with

Ay& 35. 28 (ical cuI ated, nonoisotopic); neasured
MO C2H16 #~689. 8 c) Benzyl [
giroen. ‘ (3- £l uor obenzenesul fonyl ) - 8-i sopr

.opyl (ﬁl - -.-octahydropyrazino[ 1, 2-a].
pyrim di n-8zy%}carbamate 20 Synthesis takes place in
anal ogy to anpl e 21f) starting fromN-{2-(4-
chl or opheny
[)-1-1(2, 2-di et hoxyet hyl )i sopropyl car banoyl ] et hyl } - 3-(
3- fluorobemnzenesul f onyl am no) - 2-
nmet hanesul f onyl am nopr opi onam de. The desired product
Syhmeetsttak@@;iladetuh M@y&éﬂi)(amblétﬂsaéteﬁtmmmi$Qtrﬁmi-69(4-
measured val +: 643. 31 25 109 dw
chigrohanzybi¢l: (&CUHFQII“GB ‘H\Q'S?F‘)eﬂim(@-eﬂlz@ﬂ?% bri&sul fonyl)

lsogjﬂ/)pa)él no ?H%H;/fé?ﬁéf f—%’@nmx}mg% g-édi%} ntEesﬁj%SlEe&pmdUCt is
obtalireewitin Mia 30Y . t6o(cBlcailatbd, Pbngisokipie) megstiraexhvidea fhiFNa)':

73éﬁl“or obenzyl ) - 1-(3-fl uorobenzenesul fonyl ) - 8-i sopropyl -
4,7 5
di oxooct ahydr opyrazi no[ 1, 2- a] pyri m di n- 3-yl ] car bamat e.
Example®6i red product is obtained with MV= 508

N8 GleRsennd (2 ERRS e SRET v e idhpie-isopropy-
4, M3ieRE6sthh Pavdip)/rain ¢ O B lej)ﬁhﬁﬁiﬁﬁlatﬁl]methanesuifonamlde

Structure:

: Y
F*-\’O\Q ~ N__0O cl
? LT
frs“‘N N
cl ©
K(&O

N)s”o
0"\

Synthesis takes place in analogy to Example 26 étarting from 3-amino-6-(4-
chlorobenzyl)-1-{2-chloro-4-trifluoromethoxybenzenesulfonyl)-8-
isopropylhexahydropy.razino[1 .2-a]pyrimidine-4,7-dione. The desired product is
obtained with MW = 686.07 (caiculated, monoisotopic); measured value (M+H)":
687.0
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10 pyrazino[1l, 2-a] pyri mdine -4,7-dione Synthesis
takes place in analogy to Exanple 26 starting from
3- ami no- 6- ( 4-

chl orobenzyl ) - 1-(3- fIuorobenzenesulfonyl)-8-
|sopropylhexahydropyra2|nqbé
a] pyri mdi ne-4, 7-di one desired product is
obtained with MW= 586.11 (calcul ated, nonoi sotopic);
nmeasured val ue (MtH)*: 587.41 15 Exanple 104 N-[1
Exapye&{esul fo n yl -6-(4-chl orobenzyl)-8-i sopropyl -

7- di oxooct ahydropyrazino[1, 2

-a] pyri m di n-3-yl ] net hanesul fonam de Structure: 20 C

Qes pl ace i.n.anal ogy to Exanpl.e
zenesul fonyl chlorlde The

T odnro .
(cdi cl attg?ﬁng nmonoi sot opi ¢); measured val ue (MtH) }
o)

397.10 11
N-{2- (4- Chjyjor ophenyl)-1-[ (2, 2-di et hoxyet hyl )i sopropyl c
ar banoyl ] e/hy:to} 3-

(benzenesulf onyl am no) - 2- net hanesul f onyl am nopr opi onam
i de Synthesi s takes place in anal ogy to Exanple 21

"e) starting from2 5
a) Benzyil[o;{gqaxdbméwbhmwm qezgﬂmaomg¥imw¢mﬁyln?buam/wl}mhyi-
| es roduct_i s ohtai ned wi = :
carﬁﬁwoz@)-f-&%cgfﬂrat?e OTHBﬁ ansssepyla ihdlgathamaie
SyRHEGE B ot g ot iy frl sonbptad
fluppbenzengsui2ny] ¢ghiodide. d Hend&sindd) pradbehistobtained wﬁh MW = 768.22

(calculated, monoisotopic); measured value (M+Na)": 791.0

b) Benzy! [6-(4-chlorobenzyl)-1-(4-chloro-2-fluorobenzenesulfonyl)-8-isopropyl-4,7-
dioxooctahydropyrazino[1,2-a]pyrimidin-3-yljcarbamate

Synthesis takes place in analogy to Example 29f) (Method B) starting from N-{2-(4-
chlorophenyt)-1-{(2,2-diethoxyethyl)isopropylcarbamoyljethyl}-3-(4-chloro-2-
ﬂuorobenzenesu!fonylamino)—2-methanes.uIfonylaminopropionamide. The desired
product is obtained with MW = 676.13 (calculated, monoisotopic); measured value
(M+H)": 677.14

c) 3-Amino-6-(4-chlorobenzyl}-1-(4-chloro-2 quorobenzenesuifonyl) -8-
isopropythexahydropyrazino[1,2-ajpyrimidine-4,7-dione

Synthesis takes place in analogy to Example 29g) (Method B) starting from benzyl
[6-(4-chlorobenzyl)-1-(4-chloro-2-fluorobenzenesulfonyl)-8-isopropyl-4,7-

dioxooctahydropyrazino[1,2-a]pyrimidin-3-yljcarbamate. The desired product is

obtained with MW = 542.1 (calculated, monoisotopic); measured value (M+H)":
543.1
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10 Synthesis takes place in anal ogy to Exanple 21f)
starting fromN-{2-(4- chlorophenyl)-1-[(2, 2-d
i et hoxyethyl ) isopropyl carbanoyl]ethyl}-3-
(benzenesul f onyl am no) - 2-
met hanesul f onyl am nopr opi m de. The desired product
is obtained wwth MN = 642 (cal cul ated, nonoi sotopic);
neasured value (MtH) +: 625. 33 15 d)

6- (4-chl orobenzyl ) - 1- (benzenesul fonyl ) - 8-i sopr

d)b\{ogﬁ %Qai%bwzyﬁy? &kph@m-Qzﬂl&]rQ?@MﬁrmSh@W'FSﬁW@PyM 7-

oGSl 2SR SBlcddaf © 210
Synﬁiesﬂsata&ezxdlacehn(d@@wi@s&&émpwQ)‘rrasltaﬁng @pytt 34nTino-6-(4-
dloxoocb Xzﬁ,&grazmolz yrimdin
!C’SQWT]?(Y plero 25@%@%@'?@!‘%#’5@%} 8i s obtained with .
!ﬁ@%{é@?ﬁ%}ﬂé@ﬁgﬂ ,2-TRNTiBRRA §dionEBARVEET D Buct is
ob_ﬁmm mem SBUarofmaiayated Lmbheisotopssy hfeasyted Galue

I SQP y!| hexahydr o-
(Mﬂ‘j"ﬁaggga[l 2-a] pyrimdine-4,7-dione 25 Synthesis takes

pl ace in analogy to Exanple 26 starting from
3-am no-6-(4- chl orobenzyl)-1-(benzenesul fonyl) - 8-
Exasuple &8y | hexahydropyrazi no[ 1, 2- a] pyri m di ne-

- R ey i chiofp R ibhartanod BatiF sk antopd 4.7-
dlcb(UbbﬁahA):d Rfrdana9, ﬂ?ﬁhﬁ%@@yl}cyolopmpanecarboxam|de

El{b’ Chl"or obenzyl
Struc ﬁobenzenesul fonyl)-8-isopropyl -4, 7-d i oxooct ahyd
ro- pyrazi 2 a] pyri m din-3-yl] nethanesul fonam de

cl 11 Structure
/ Ji)i/@f

N
f :
Synthesis takes place in analogy to Example 29e) starting from 3-amino-6-(4-
chlorobenzyl)-1 -(4-chIoro~2—ﬂ'u0robenzenesulfonyl)-8-
isopropylhexahydropyrazino[1,2-a]pyrimidine-4,7-dione. The desired product is
obtained with MW = 610.12 (calculated, monoisotopic); measured value (M+H)":
611.14

Example 99
N-[6-(4-Chlorobenzyl)-1-(4-chloro-2-fluorobenzenesulfonyl)-8-isopropyl-4,7-
dioxooctahydropyrazino[1,2-a]pyrimidin-3-yllcyclobutanecarboxamide

Structure:
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15 .

a)
2- Benzyl oxycar bonyl am no- 3- (2- f| uor obenzenesul f onyl am
no)propionic acid 5 Synthesis takes place in anal ogy
to Exanple 21d) starting from2 fluo robenzenesul f onyl
chl oride. The desired proqld)%t is obtained with MV =
396.40 (cal cul ated, nonoisotopic); neasured val ue
(MtH)}: 397.10 b) N-{2-(4
- Chl or ophenyl )-1-[ (2, 2-di et hoxyet hyl )i sopr opyl car banoy
|']ethyl}- 3-\32)- 10 fl uorobenzenesul f onyl am no) - 2-

' Qpi onam de Synt hesis takes pl ace

Chyetrt anesul f anyl@m popr
[ al,pggto ¢ 21 e) starting from 2-
benzyl,6 [ po xqiho- 3-(2

f I vor obepzenesul f onyl am no) propi oni ¢ aci d. The

~desired gt is . obtained with.MN= 735.28 .. . . . .
(cal cul at nonoi sotopi c); neasured val ue (M C2H60
+H) +: 689. § c) Benzyl [6-(4-chlorobenzyl)-
1-(2-flu benzene su Ifonyl)-8-isopropyl -4, 7-di oxo-

oct ahydr razino[ 1, 2-a]pyrimdin -3-yl]carbamte
Synt hesi s takes place in analogy to Exanple 21f)
Sysithasis fage$ ptaveNn {ahalcly ot xamplb&iydtarting from 3-amino-6-(4-
-1-1(2,.2-dj et hoxyet hyl )i sopropyl car banoyl | et hyl }-3-(2
Chlb gz et CHBGE HRP BARARBF Do
e SR LA GG B Oy T TR U] &6 productis
obtaimerd with dVcT 624eiRs(cakatiated umonoiseidpic); Bwasaedlalue (M+H)":
nggﬂ'ﬁ no- 6- (4- chl or obenzyl )-1-(2-fl uorobenzenesul f onyl)
8-l sopr opyl hexahydro- pyrazi no[ 1, 2-a] pyri m di ne
-4,7-dione 112 Synthesis takes place in analogy to
Exanpl e 21g) starting from benzyl [6-(4-
Exampled®®nzyl ) - 1- (2- f | uor obenzenesul f onyl ) - 8-i sopr opyl -

- RIRPELTlef Ak Rieta 2 Ridfohenansstifonyik-sopropy-
4, BhloxboeahydicpyMairo[$ PBajpyfirtidih<ad-gliliregonoi sot opi c) ; ,

neasured value (MrH): 5 509. 15 :
Structure:

o hd

N O Cl

Qgp XLy

/ "~

ok NN
I\/ko

N

>=0

N

‘t_

Synthesis takes place in analogy to Example 28 starting from 3-amino-6-(4-

“ chlorobenzyi)-1-(4-chloro-2-fluorobenzenesulfonyl)-8-
isopropylhexahydropyrazino[1,2-ajpyrimidine-4,7-dione. The desired product is

obtained with MW = 641.16 (calculated, monoisotopic); measured value (M+Na)*:
664.14
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e)

3- Ami no- 6- (4-chl orobenzyl ) - 1- (2-fl uor obenzenesul f onyl)
- 8-i sopr opyl hexahydr o-

pyrazino[1, 2-a] pyri m di ne-4,7-dione Synthesis takes
place in analogy to ExaanSGZG starting from

3-am no-6-(4- 10

chl orobenzyl )-1-(2-fl uorobenzenesul f onyl ) - 8-
|sopr0ﬁ%lhexahydropyrazino[l 2-

Examp) di ne- 4, 7-di one. The desired product is

RS e SR SRR
dioMop&tatddrCplycarzivind h 2yh pydmidin4-ylmethanesulfonamide
dlfluorobenzenesulfonyl) 8-i sopropyl -4, 7-

StyeSoct ahydr opyr azi no[ . . e
1, 2-a] pyri n- 3-yl ] net hanesul fonam de Structure: d
.20 _.a) 2- Be% oxycar bonyl am no- 3- (2, 4-
or oticlo,:u ! am no) propi onic acid Synthesis

@$ py to Exanple 21d) starting from
N-Uogober resul fonyl chloride. The desired
prédd%t %t ai ned with MV = 414.40 (cal cul at ed,

nonoi sot ® measured value (M+H) +: 415.10 113 b)
N-{2-(4-
Chl or opheg»yd’) 1-[ (2, 2-di et hoxyet hyl )i sopr opyl car banoyl

Jethyl }-32(2, 4-
Symhfehi‘é%ée%%g%ﬁﬁ %hé@giﬁ ttgk@gam % gg%ﬁﬁr%ﬂﬁ%wrﬁ %”%l%ﬁm‘@ 50!
chIEv(ﬁaaap:zgl)Z1(4e%hletoa?-ﬂung3b;>erragné3lgfc¥1lyi) -8- ] »
4
ISORING K AP Az | Arley et d e dasyed produdt is
th t
LR M ETRY (ERuBiag oMY RbRky: FRARLER piE i)'
6280( 4-chl or obenzy| )-1-(2, 4-di fl uorobe nzenesulfo
nyl)-8-isopropyl -4, 7-
di oxooct ahydropyrazino[ 1, 2-a]pyrimd in-3-yl]carbamate
Exsnpldgeps takes pl ace in anal ogy to Exanple 21f)

starting fr ({2
N-[6-(4- Ch!orobenzyl) 1 5-d|methoxybenzenesuIfonyl) -8-isopropyl-4,7-

dioxooctahydropyrazino{1,2-a]pyrimidin-3-yljmethanesulfonamide

O /L/
H

S"“N

Structure:

0
;~S<°
a) 2-Benzyloxycarbonylamino-S—(Z,5-dimethoxybenzenesuIfonylamino)propionic
acid
Synthesis takes place in analogy to Example 21d) starting from 2,5-
dimethoxybenzenesulfonyl chloride. The desired product is obtained with
MW = 438.46 (calculated, monoisotopic); measured value (M+H)": 439.1
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10 chl orophenyl)-1-[(2, 2

- di et hoxyet hyl )i sopropyl car banoyl ] et hyl }-3-(2, 4-

di fl uor obenzenesul f onyl am no) - 2-

met hanesul f onyl am nopr opi onami de. The desired product
is obtained with MV = 660 % Iculated nonoi sot opi c) ;
nmeasured val ue ( MtH) +: 32 15 d)

3- Ani no- 6- ( 4- chlorobenzyl) 1-(2, 4- dlfluorobenzenesulfo

Né%ﬁ%ﬁyIqmwnyb)rb{{?r?adnaﬂwwemwlmmomlaar@@myﬂemyﬁr@(z 5-

| dm%! P?éérﬁfer %rgnﬁlaorﬂhﬁ'ﬁ%Pg-ﬁ-@@maﬁ%lugﬁﬁ%@dﬁog\%ng%lde

'Synms)&thkéQ pfacdi if lamalogfyeo ZeeesplefoRy s)aring fept 2py! - 4, 7-

xooct ah ropyr azi

eﬁ?— ORGP %ﬁnﬁws%@ %S&mﬂmy@enm@eﬁéml@@la@mpnn%amd-

Th@é‘%ﬁ%@ gﬁ’%d‘ﬁ"lé ?% A Wi %é\@all 8‘?”7 %43@%&5%8%%’%9&5890@0)

meﬂshn&cbh@ue;(M}Gﬂl—h{@*rH} d784 ouor obenzenesul fonyl) - 8-

o) B30RY RE kPP otaly] B 6 vetendbipyeme iR 5 ingprony 4. -

dio%bé&ttahyobe Péﬂuﬁu[w- ﬁsng@n £ lg&{rBQ I) 1- (2, 4-

zenesul fo -i sopropyl hexahydr opyrazi no[
Syntf@snsatpbw placeiin @nalogydo cﬁmmp’lbéwmiartm@ frorodN2-(4-s

cnBReSH-he sl At bisshideitArainBing 20 8P ©):

din%th@x;(tfbr@hh@étﬁiﬂﬁ?@fhho9—2(lﬁeﬁ'rdﬁefshﬁ@rﬁ)ﬂ§’ﬁunoproplonamlde The

nzenesul fonyl ) -8-iso

dear@awugwda’c&wedwﬁﬁmgv z-%%(praicml@ﬁed, BoyRiseERiek srasured

a)
Vaiggggﬂ]zlﬁl oxycar bonyl am no- 3- (3, 4-di f | uor obenzenesul f ony
| am no) propionic acid Synthesis takes place in
Ie 21d startlngfroms 4-di f | uoro-

d) @@H&@%&ﬁ)ﬁ% MRYDri-teS-dimet fms@bfeeae'w%feeyl)ﬁs

BT oo ol soLon o)

Synthesis takes place in analogy to Example 21g) starting from benzyl [6-(4-
chlorobenzyl)-1-(2,5-dimethoxybenzenesulfonyl)-8-isopropyl-4,7-
dioxooctahydropyrazino[1,2-a]pyrimidin-3-yljcarbamate. The desired product is
obtained with MW = 550 (calculated, monoisotopic); measured value (M+H)":

' 551.15

e) 3—Amino—6-(4-chlorbbenzyl)—1 —(2,5-dimethoxybenzenesuIfonyl')-8-
isopropylhexahydropyrazino|[1,2-a]pyrimidine-4,7-dione

Synthesis takes place in analogy to Example 26 starting from 3-amino-6-(4-
chlorobenzyl)-1-(2,5-dimethoxybenzenesuifonyl)-8-
isopropylhexahydropyrazino[1,2-a]pyrimidine-4,7-dione. The desired product is
obtained with MW = 628.14 (éaiculated, monoisotopic); measured value (M+H)":
629.15
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10 b) N-{2-(4-Chl orophenyl)-1-[(2, 2-d
i et hoxyet hyl )i sopropyl car banoyl ] et hyl }-3-(3, 4-
di fl uor obenzenesul f onyl am no) - 2- net hanesul f onyl ami
nopr opi onam de Synthesis takes place in analogy to
Exanpl e 21e) starting froq@%
benzyl oxycar bonyl am no- 3- ('3,°4- di f | uor obenzenesul f onyl a
m no) propionic acid. The desired product is obtained
with MV = 753.27 (cal cul ated, nonoisotopic); 15
Exaoyier1®3 val ue (M C2HeO+H) +: 707.7 c¢) Benzyl

el e Sodebnta RSB R

py@izmeppotApyriniainadjnsthands#ianemide di n- 3- yl | car bamat e
Synt hesi s takes place in analogy to Exanple 21f) -

_ Strggtairei ng from N-{2-(4- chlorophenyl)-1-[(2,2-d

i et hoxyethyl )iso propyl carbanoyl]ethyl}-3-(3,4 20

di f 1 uor obenzenesul f onyl am no) - 2- net hanesul f onyl am nopr
opi onami dez The degired product is obtained with MV =
660 (calc I atoe Yonoi sot opi c); neasured val ue

(MtH) +:
RO0- (A c' of obenzyl ) -1- (3, 4-di fl uorobenzenesul fo
=& N1 sopr opyl hexahydr o

e’ P ra%’)lln [1,)2:@] pyrimdine-4,7-dione 115 Synthesis
takes plage in analogy to Exanple 21 g) starting from
benzyl [6-N4-
chlorohaﬂzyl) 1- (3, 4-di fl uorobenzenesul fonyl)-8-isopro
pyl - 4, 7-/ @i oxooct ahydropyra2| no[1, 2-a]pyrimd

a) S ibeR S aBany Eiinorscatio hBRp R e P Smbii o acid

SyihkdR takédhibce ||5aﬁal Qoféxample 21d) startmg from 3-fluorobenzene-
3 Am no- 6- (4-chl orobenzi; f I uor obenzenesul f o

sulfony) cﬁonﬂgdﬂmggslmﬁ(a Ml@tgmed[vmtmww 396.40 (calculated

meBeeoR s lagh 0 BT 4p2cs Pl 1 ol oo
chl or obenzyl)-1-(3, 4-

dlfluorobenzenesulf0@¥ 8- 1 sopropyl hexah drop¥ra2|no&
b) N-{2-(4-Chlorophenyl)-1-[(2, d|ethoxyethyi)lsopropyicar amoyt]ethyl}-3-(3-

fluorobenzenesulfonylamine)-2-methanesulfonylaminopropionamide
Synthesis takes place in analogy to Example 21e) starting from 2-
benzyloxycarbonylamino-3-(3-fluorobenzenesutfonylamino)propionic acid. The
desired product is obtained with MW = 735.28 (calculated, monoisotopic);
measured value (M-CoHgO+H)": 689.8

¢) Benzy! [6-(4-chlorobenzyl)-1-(3-fluorobenzenesulfonyl)-8-isopropyl-4,7-dioxo-
octahydropyrazino[1,2-a]pyrimidin-3-yl]Jcarbamate

Synthesis takes place in analogy to Example 21f) starting from N-{2-(4-
chlorophenyl)-1-[(2,2-diethoxyethyl)isopropylcarbamoyljethyl}-3-(3-
fluorobenzenesulfonylamino)-2-methanesulfonylaminopropionamide. The desired
product is obtained with MW = 642 (calculated, monoisotopic); measured value
(M+H)": 643.31 |
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15

a] pyrimdine-4,7- dione. The desired product is
obtained wth MV = 604.1 (cal cul ated, nonoi sotopic);
neasured val ue (MtH) +: 605.11 Exanple 108 cl cl F a)
9H-f | uor en- 9-yl et hyl
[1-[(2, 2- d|ethoxyethyl)|30ﬁkppylcarbanDyI] 2-(4-triflu
oro- nethyl phenyl )ethyl]carbamate Synthesis takes
place in analogy to Exanple 29a) (Method B) starting
The desired product

d)§b‘bf§me%~(WC%wrmnzséhk(Mugmt{e@gpe@wml) 8- :sopr(;pylhexahydro-
R F LGP fhiciBSHERShoal ue (M) *: 635.25 b)

Synthe‘shmkeﬂmdnﬂ lpfmwgytN-E%rﬁpldi%@) startbdyrion benzyl [6-(4-

R R A S e e T
dicfﬂggE{agngdﬁawﬁﬁ%l %infl('n%d% Sjyﬁéé}%%%wyme desired product is

obtaingéd wih dadt h)ﬂOBr(ealﬁummyh@mmsmtapw) emeadireddetie gd+H)":
50%%duct is obtained wwth MW= 390.21 (cal cul at ed,
oi sotopic); neasured value (MtNa)+: 413.22 c)
9H Fl uoren - 9-yl net hyl

2- benz xycar bonyl am no- 2- { 2- '
e) rAWIﬂQo%ﬁ-@%IWDbWWH ~(3-flppm nzanemlfmwﬂs‘i-mpropylhexahydro-

yI | car banoyl } et hyl ) car banmat e
pyézﬁqﬁes@h'%%g?act% anal ogy to Exanpl e 29c)
Sytivieisisomkes pﬁoylhleﬁﬁilcf quacam;ma% Saftihg from 3-amino-6-(4-

trifluoronethylp f( -di et hoxret h% -N-i soprop
chipreheszybniatd ﬂ'éOTObﬁﬁée@%‘y’ o8 Srisapepyhexahy doRytaziRalh.2-

a]%%ﬁ%@iﬁéﬁég@% tgéﬁn%d (RRBALSE MRAifidd wiffh MRS WeR1

(calcgiated, monoisotopic); measured value (M+H)": 587.41

Example 104
N-[1-Benzenesuifonyl-6-(4-chlorobenzyl)-8-isopropyl-4,7-
dioxooctahydropyrazino[1,2-a]pyrimidin-3-yljmethanesulfonamide

Structure:

20

25

\( . Cl

a) 2-Benzyloxycarbonylamino-3-(benzenesulfonylamino)propionic acid
Synthesis takes place in analogy to Example 21d) starting from benzenesulfonyl
chloride. The desired product is obtained with MW = 378.41 (calculated,

monoisotopic); measured value (M+H)": 397.10
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d) Benzyl

(2-am no-I-{2-(4-trifluoronethyl phenyl)-1-[(2, 2-

di et hoxyet hyl )i sopr opyl car banoyl ] et hyl car banoyl } et hyl

) carbamat e Synthesis took place in anal ogy to Exanple

29d) (Method B) starting fiqgm 9H 15

fluoren-9-yl net hyl

(2- benzyl oxycar bonyl am no- 2-{2-(4-trifl uoromet hyl pheny

[)-1-

[(2,2- diethoxyethyl)isopropylcarbanDyI]ethyIcarbanDyI}
-1 .

D G R ok bpviear B RNt S

(beradeues(JImmmlnoﬁ-ﬂln'@ﬂ?aﬂ@seNomdamoproplonamlde

Sy é‘g%lts tglﬁ?sg Glgétﬁ%)gft %P%}fa@if?%éﬁﬁg)%férﬁ qg_et thyet hyl )

Dol REAOSARTRS (BB BRI BABIRRITIE Said, The desired
ch@t‘hesns took place in analo 9e)
pr

ksoebtinest with MY = ?‘bmaéaalyulated monmsotoplc) measured value
(4-trifluoronethyl phenyl)-1-1(2, 2-
(Mé‘?ﬁ%@o %f/ffl sopr opyl car banoyl ] et hyl car banoyl } et hyl)
B@hbﬁﬁﬁ#&chﬂ?@bﬁ@!)ﬁﬁ@b&&a@mdlﬂ@ﬁw% -8-isdprapyied 7 widxooiéhydro-

= 818. 21 (cal cul ated, nonoi sotopic measured val ue

PYrawinQd] -2-aleyamuin-Ryylkaramates- ( 4- t
Syﬁir{g)alsféotraﬁgE F‘:}Qeqﬁ%ﬁqﬂo@xa‘]‘nﬁb%l@stamng from N-{2-(4-

enzenesu sSopro

chrdmmmm)ahﬂﬂrmdwtm«y&ﬂiyl):mwcammoyuetrwl}n >ar bamat e

S\é ?e3| Y M@%eﬂ%ﬁs@@mﬁ ogrgpig)r%gglpcgee T%%fc]esired

pr&ﬁlfc{?rs(&bthfdefdl Wit /IR =Dgd Pleiyliaeel; Ho%o?s‘ot@;b@} *hﬁ’é%%‘i’@ﬂ’ Value

)i sopropyl carbanoyl ] et hyl car banoyl } - 2-(
(M#H3hi6@6ckenzenesul f onyl ani no) et hyi | car barmt e The

desired product is obtained with MV= 726.13

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

d) Amikb-68-(4-chlorobenzyl)-1-(benzenesulfonyl 8 -isopropylhexahydro-
)3 Ami nog-é 4-trifl Zl}’o)ror(ret hyl benzyl’) y) f 4p¥jl chl groben

pyfﬁ@w@iu?fﬂnynmuhnw 7-dione

Syh RRIaBK S PERR AR o katgls % Y ldlifh Bubpgndi -
chibMBidiegh)B)-(sneehiesafdrydre-prypyl-4, 7-dioxooctahydropyrazino[1,2-
a]pyrimidin-3-yljcarbamate. The desired product is obtained with MW = 490

(calculated, monoisotopic); measured value (M+H)*: 491.10

e) 3-Amino-6-(4-chlorobenzyl)-1-(benzenesulfonyl)-8-isopropylhexahydro-
pyrazino[1,2-a]pyrimidine-4,7-dione

Synthesis takes place in analogy to Example 26 starting from 3-amino-6-(4-
chlorobenzyi)-1-{benzenesulfonyl)}-8-isopropylhexahydropyrazino[1,2-a]pyrimidine-
4,7-dione. The desired product is obtained with MW = 568.12 (calculated,
monoisotopic); measured value (M+H)": 569.13

Example 105
N-[6-(4-Chlorobenzyl)-1-(2-fluorobenzenesulfonyl)-8-isopropyl-4,7-dioxcoctahydro-
pyrazino[1,2-a]pyrimidin-3-yljmethanesulfonamide |
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20

[6-(4-trifluoronethyl benzyl)-1-(2, 4-di chl orobenzene
sul fonyl)-8-isopropyl -4,7- di oxooct ahydr opyrazi no[
1,2-a] pyrimdin-3-yl]carbamate. The desired product is
obtained with MV = 592.09 (cal cul ated, nobnoi sotopic);
nmeasur ed val ue (M+Na) +: 494 593. 09 h)
N-[ 6-(4- Trlfluoronethylbenzyl) 1- (2 4-di chl or obenzenes
ul fonyl ) -8-i sopropyl -4, 7-
di oxooct ahydr opyrazi no[ 1, 2-a] pyri m di n-3-yl ] acet am de
Strugiifiesi s takes place in anal ogy to Exanpl e 21 h)
starting from 3-am no-6-(4 15
trifluoromethyl benzyl)-1-(2, 4-di chl or obenzenesul f onyl)

- 8-
. 1 sopropy xahydro g (i:Ino[l 2-a] pyri m di ne-4, 7-di one.
- The desire ] Y\ obtained with MNV.= 634.10 . .
cal cul at " i\sat @pi c); neasured val ue (M+H) +:
.1?70203Exa s

mhlorobenzenesulfonyl) 8-isopropyl-4,7-dio

TN

trif |9 or éute(%/\ﬂbenzyl ) oct ahydr opyrazi no[ 1, 2- a] pyri ni di
n-3- yl]cyc| opropanecarboxam de Structure: L -F 0 S

ci 0 25 118\ISy hesis takes place in analogy to

Exanpl e 22 s;SK ing from 3-am no- 6- (4-

trifluor orre()‘} benzyl)-1- (2, 4-di chl orobenzenesul f onyl)

-8
a) 2-Benzyloxycarbonylamino-3-(2-fluorobenzenesulfonylamino)propionic acid

Synthesis takes place in analogy to Example 21d) starting from 2-
fluorobenzenesulfonyl chioride. The desired product is obtained with MW = 396.40

(calculated, monoisotopic); measured value (M+H)": 397.10

b) N-{2-(4-Chlorophenyl}-1-[(2,2-diethoxyethyl)isopropylcarbamoyl]ethyl}-3-(2-
fluorobenzenesulfonylamino)-2-methanesulfonylaminopropionamide
Synthesié takes place in analogy to Example 21e) starting from 2-
benzyloxycarbonylamino-3-(2-fluorobenzenesulfonylamino)propionic acid. The
desired product is obtained with MW = 735.28 (calculated, monoisotopic);

‘measured value {(M-C,HsO+H)": 689.7

c) Benzyl [6-(4-chlorobenzyl}-1-(2-fluorobenzenesulfonyl}-8-isopropyi-4,7-dioxo-
octahydropyrazino{1,2-a]pyrimidin-3-yljcarbamate

Synthesis takes place in analogy to Example 21f) starting from N-{2-(4-
chlorophenyl)-1-[(2,2-diethoxyethyl)isopropylcarbamoyljethyl}-3-(2-
fluorobenzenesulfonylamino)-2-methanesulfonylaminopropiocnamide. The desired
product is obtained with MW = 642 (calculated, monoisofopic);, measured value
(M+H)": 643.31

d) 3-Amino-6-(4- chlorobenzyl) 1-(2-fluorobenzenesulfonyl)-8- |sopropylhexahydro-
pyrazino[1,2-a]pyrimidine-4,7-dione
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i sopropyi hexahyd ropyrazino[ 1, 2-a]
pyri m di ne-4, 7-di one. The desired product is obtained
with MWV =660.12 (cal cul ated,. nopnoi sotopic); neasured
value. (M. H': 5 661.13 Exanple 110 N-[1

-(2,4-Di chl orobenzenesul f qayl ) - 8-i sopropyl -4, 7- di oxo-6
-(4- trifluoronethyl benzyl)octahydropyrazin [1,
2-a]pyrimd in-3 10 yI]cycIobutanecarboxan1de

yalist €6 pliog i BhGIET e iR gl flartidl 0% B fo-a-
chfo"r(bﬁéﬂi‘}nqﬂﬁ—fﬁ)’ér@ﬁ@ﬁiéd%slnfbﬁyl‘?f-ﬂ%opropyi -4,7-

i chl orobenzenesul f

diaxeopiabysiomyseinali GoglparmidipB-pledrpgmate. dineedesireddreduct is

* oY 25RO A B e

506A4% 15 Exanple 111 N[1 -(2,4-Dich lo rob enzenesu
| fonyl)-8-iso propyl-4,7-d ioxo-6-(4- 20
trifluoronethyl benzyl)octahydropyrazino[1, 2-a] pyrim di

Eylg’?hesé EZY E’Zs rf%[“le— nrﬂgﬁ @Bg&t\% i@@&??&%ylhexahydro—

pyezinid]i Q%]b?mcﬁn@mmdnﬁe( 4-
trifluoromethy IbenzY -d ichl orobenzenesu
Sypﬂ]ﬂﬁﬁ t)akgs place in analogy to xample 26 starting from 3-amino-6-(4-

' I h 9.
o A D ey S O B el I I 2
a]fyciatidineat, édliomen diesde simsEdc) rod oetds wbtadned itk NIY-H)586.11
(calculated, monoisotopic); measured value (M+H)": 587.12

Example 106
N-[6-(4-Chlorobenzyl)-1-(2,4-difluorobenzenesulfonyl)-8-isopropyl-4,7-
dioxooctahydropyrazino[1,2-a]pyrimidin-3-yl)methanesulfonamide

Structure:

YAt

a) 2-Benzyloxycarbonylamino-3-(2,4-difluorobenzenesulfonylamino)propionic acid

Synthesis takes place in analogy to Example 21d) starting from 2,4-

- difluorobenzenesulfonyi chloride. The desired product is obtained with

MW = 414.40 (calculated, monoisotopic); measured value (M+H)": 415.10
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689. 16 Exanple 112 10
N-[1-(2, 4-Di chl orobenzenesul fonyl)-8-isopropyl -4,7-dio
X0- 6- (4-
trifiuoronethyl benzyl)octahydropyrazino[l, 2-a] pyrimdi
n-3-yl ] pyrrolidine-2- car gganide Structure: F
Synthesis takes place in anal ogy to Exanple 40
starting from 3-am no-6-(4- 15 trifluoromethyl benzyl
chl orobenzenesul f onyl )

b) Z\ls{ap{ﬂowpmlﬂfwrbﬁ%?aene.%{xyeﬁlyé)}womlaarﬁ)@myﬂemyaﬁe(2 4-

B L R

SynBesitGakéd Mata2ln Braigyyeo Ekdample 21e) starting from 2-

_'beg%ygégyg:%réoneigrmn%rg?f |frllggrglbfer?9gngsu?fol SI%Pr{ g%'ré;ffér?i&%c?d._ The

deétFécf éﬂé]%gmgt ﬂ@%p M%Qﬁ&&é\@@f&&%@.ﬂ@%ﬂ

enzam | truct ure:
m&ﬁysntdubmlset(Mk@Q—lf;ﬂ}ﬂd)a v@7dnal ogy to Exanple 25
fluoro

) 855y Ifl%?‘tff*ﬁﬁrab?%%af-&?géremg PP eSS isopropyi-4, -
dld_)lgég@cgggc:{ﬂrofgg tg"l %Qﬁfp@ﬁhﬂ%% ?I]c?dr%ﬁiafé di ne- 4, 7-di one.
Synthesis takes place in anaiogy to Example 21f} starting from N-{2-(4-
chlorophenyl)-1-{(2,2-diethoxyethyl)isopropylcarbamoyljethyl}-3-(2,4-
diflucrobenzenesulfonylamino)-2-methanesulfonytlaminopropionamide. The
desired product is obtained with MW = 660 (calculated, monoisotopic); measured

value (M+H)*: 661.32

d) 3-Amino-6-(4-chlorobenzyl)-1-(2,4-diflucrobenzenesuifonyl)-8-

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

Synthesis takes place in analogy to Example 21g) starting from benzy! [6-(4-
chlorobenzyl})-1-(2,4-difluorobenzenesulfonyli)-8-isopropyl-4,7-
dioxooctahydropyrazino[1,2-a]pyrimidin-3-yl]Jcarbamate. The desired product is
obtained with MW = 526 (calculated, monoisotopic); measured value (M+H)":

- .527.10.

e) 3-Amino-6-(4-chIorbbenzyl)—‘l -(2,4-difluorobenzenesulfonyl)-8-
isopropylhexahydropyrazino[1,2-a]pyrimidine-4,7-dione

Synthesis takes place in analogy to Example 26 starting from 3-amino-6-(4-
chlorobenzyl)-1-(2,4-difluorobenzenesulfonyl}-8-isopropylhexahydropyrazinof1,2-

- a]pyrimidine-4,7-dione. The desired product is obtained with MW = 604.1

(calculated, monoisotopic); measured value (M+H)": 605.11

Example 107
N-[6-(4-Chlorobenzyl}-1-(3,4-diflucrobenzenesulfonyl)-8-isopropyl-4,7-
dioxooctahydropyrazino{1,2-ajpyrimidin-3-yl]methanesulfonamide
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nmonoi sotopi ¢c); neasured value (MrH) *: 740. 15 Exanpl e
114
1-tert-Butyl -3-[1-(2, 4-di chl orobenzenesul fonyl)-8-isop
ropyl -4, 7-di oxo-6-(4-trifhygro 15 nmethyl b
enzyl )octahyd ro pyrazi no[ 1, 2-a] pyri md
n-3-ylJu re a Structure: \/N Synthesis takes place in
anal ogy to Exanple 28 starting from 3-ani no-6- (4-
trifluoronethyl benzyl)-1-(2, 4-di chl orobenze
Strggwef onyl ) -8 20
I sopr opyl hexahydropyrazi no[ 1, 2- a] pyri m di ne- 4, 7- di one.
The desired product is 121 obtained with MV = 691. 16
(cal cul at ed, nunoisotﬁflc) measur ed val ue (N%FD+
..692. 18 E le 115.5 [1 .- .. . _
(2, 4- Di chl oy obgnz&€nesul f onyl ) - 8- |sopropyl 4 7 dIOXO 6-

(4

F uq?or%lh b€nzyl ) oct ahydr opyrazi no[ 1, 2-a] pyri ni di
sagt’hafjesul fonam de Structure: G F Synthesis

Yakes @l age m=ganal ogy to Exanple 26 starting from

3- am no- 6- 10 trifluoronethyl benzyl)-1-(2,4-d

|chlorobenzehesulfonyl) 8 isopropyl hexahydropyrazi no[

1, 2- a] pyrim szoe 4,7-di one. The desired product S

obt ai ned wi@'h MV = 670. 07 (cal cul at ed, nonoi sot opi c);

nmeasured value (MtH)+: 671.08 15 npl e 116

a) 2- Benzy!oxycarbonylamlno 3-(3,4- dtﬂuorobenzenesuifonylammo)propiomc acid
Synthesis takes place in analogy to Example 21d) starting from 3,4-difluoro-
benzenesulfonyl chloride. The desired product is obtained with MW = 414.40

(caiculated, monoisotopic); measured value (M+H)": 415.10

b) N-{2-(4-Chlorophenyl}-1-[(2,2-diethoxyethyl)isopropylcarbamoyllethyl}-3-(3,4-
difluorobenzenesulfonylamino)-2-methanesuifonylaminopropionamide

Synthesis takes place in analbgy to Example 21e) starting from 2-
benzyloxycarbonylamino-3-(3,4-difluorobenzenesulfonylamino)propionic acid. The
desired product is obtained with MW = 753.27 (calculated, monoisotopic);

“measured value (M-CoHgO+H)": 707.7

¢) Benzyl [6-(4-chlorobenzyl)-1-(3,4-difluorobenzenesulfonyl}-8-isopropyl-4,7-
dioxooctahydropyrazino[1,2-alpyrimidin-3-ylJcarbamate

Synthesis takes place in analogy to Example 21f) starting from N-{2-(4-
chlorophenyl)-1-[{2,2-diethoxyethyl)isopropylcarbamoyl]ethyl}-3-(3,4-
difluorobenzenesulfonylamino)-2-methanesulfonylaminopropionamide. The
desired product is obtained with MW = 660 (calculated, monoisotopic); measured
value (M+H)": 661.31

d) 3-Amino-6-(4-chlorobenzyl)-1-(3,4-difluorobenzenesulfonyl}-8-
isopropythexahydropyrazino[1,2-a]pyrimidine-4,7-dione

10 obtained with MW= 739.16 (cal cul at ed, |
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N-[1-(2, 4-Di chl orobenzenesu Ifo nyl)-8-i sop ro

pyl -4, 7- di oxo-6-(4- trifluoronethyl benzyl)

oct ahydropyrazi no[ 1, 2-a] pyrimdin-3- yl]cyclo

pr opanecar boxam de Structure: d 20 F NS ~0 O
Synthesis takes place in gRgl ogy to Exanple 27
starting from 3-am no-6-(4-

trifluoronethyl benzyl)-1-(2, 4-dichl or obenzenesul f onyl)

Syh@&%ﬁ%ﬁam RlagkABR\ER AP Fapmple 211 ) plaring frambenzyl 6r¢-
chlBFtﬁ)eG'ﬁ reg, %ﬁ%%bér&en@% nrgﬁ;ds Wddto 47 696 0}?

(cal cul'ated, nonoi sot opi c) asure _
le@QGCtehsdmarqzlirm[lﬂa]mynmld|n 3-yl]carbamate The deswed product is

_ obrﬁqépﬁd‘l \glﬂzw sfﬁgcfag?@?f%ﬂf ona/ C)ISO%O[JIC r%lquslua}g%i r\}glu% ('w?ﬂﬁ’)r -

52banzyl ) hexahydr opyrazi no[ 1, 2- a] pyri m di ne-4, 7-di one
Structure: CI F 10 Synthesis takes place in analogy to
Exanple 72 starting from 3-am no- 6- (4-

o) ShrBISPUELOMBSHEN ) (L2 (i b SRL R ApgSu! fony!)

|sop‘rc£bylﬁ%x‘éh7d gyl‘&md{h@— fiffdin@«QAicdnd s obt ai ned

Wi th = 62 cal cul at ed, nonoi sotopi c); neasured
Synthesis t@m:’,.place in ana[ogy to Example 26 starting from 3-amino-6-(4-
chlorobenzyl)-1-(3,4-diflucrobenzenesulfonyl)-8-isopropylhexahydropyrazino|1,2-
a]pyrimidine-4,7-dione. The desired product is obtained with MW = 604.1

{calculated, monoisotopic); measured value (M+H)": 605.11

Example 108
. hd F e
N.__.O
Joden
AN N
ct O
LA
N

=
a) 9H-fluoren-9-ylmethyl [1-[(2,2-diethoxyethyl)isopropylcarbamoyl]-2-(4-trifluoro-
methylphenyl)ethyllcarbamate
Synthesis takes place in analogy to Example 29a) (Method B) starting from N-
Fmoc-4-CF3;-Phe-OH. The desired product is obtained with MW = 612.28

(calculated, monoisotopic); measured value (M+Na)": 635.28

b) 2-Amino-3-(4-triflucromethylphenyl)-N-(2,2-diethoxyethyl)-N-
isopropylpropionamide

Synthesis takes place in analogy to Example 29b) (Method B) starting from 9H-
fluoren-9-ylmethyl [1-[(2,2-diethoxyethyl)isopropylcarbamoyl}-2-(4-
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621. 09 15 Exanple 118 3- Azetidin-I -yl-1-(2,4-

di chl or obenzenesul f onyl ) - 8-i sopr opyl - 6- (4-
trifluoronethyl benzyl)

hexahydr opyrazi no[ 1, 2-a] pyri m di ne-4, 7-di one
Structure: CI F 20 Synthesj4g t akes place in anal ogy to
Exanple 73 starting from 3-am no-6- (4-
trifluoronethyl benzyl)-1-(2, 4-di chl or obenzenesul f onyl)

=8 123 | I 20 : - . .
t”f!HO(%'“&“U#FEE})‘(ﬁ%S{BS@HﬂJ%Pé‘gtﬁ*?oﬂw esitackRiprys s opAnge Mith
w 239h 28-(C4ichiatdd, YRHANBEID {> measured value (M+Na) 413.22
benzyl) hexahydr opyr azi no[ -a] pyri m di ne- di one

Structure: F /N--,

L T

tnf([_@%m@{r@]g@nygmggspt opi ¢); neasured val ue (I\/HrH){.

dleihqwehhmlsqﬂremdberrb@mmthmbamgyh}%tbpawparr@i@yr rolid
syblliebis ok plata A R Rbble 200 (Metfiod B), startingfrom 2
anfie-BeLtrifuomethylphenyl)-N-(2,2-diethoxyethyl)-N-isopropylpropionamide.
The desired product is obtained with MW = 832.37 (caiculated, monoisotopic),
measured value (M+Na)™: 855.0

d) Benzyl (2-amino-1-{2-(4-trifluoromethylphenyl)-1-{(2,2-
diethoxyethyl)isopropylcarbamoyljethylcarbamoyl}ethyl)carbamate

Synthesis took place in analogy to Example 29d) (Method B) starting from 9H-
fluoren-9-ylmethyl (2-benzyloxycarbonylamino-2-{2-(4-trifluoromethylpheny!)-1-
[(2,2-diethoxyethyl)isopropylcarbamoyl]ethylcarbamoyi}ethyl)carbamate. The
desired product is obtained with MW = 610.30 (calculated, monoisotopic);
measured value (M+Na)*: 611.33

e) Benzyl [1-{2-(4-trifluoromethylphenyl)-1-[(2,2-diethoxyethyl)isopropylcarbamoyl]-

ethylcarbamoyl}-2-(2,4-dichlorobenzenesuifonylaminoethyljcarbamate
Synthesis took place in analogy to Example 29¢) (Method B) starting from benzyl
(2-amino-1-{2-(4-trifluoromethylphenyl)-1-[(2,2-
diethoxyethyllisopropylcarbamoyllethylcarbamoyl}ethyl)carbamate. The desired

product is obtained with MW = 818.21 (calculated, monoisotopic); measured value

(M+Na)*: 841.2.

f) Benzyl {6-(4-trifluoromethylbenzyi)-1-(2,4-dichlorobenzenesuifonyl)-8-isopropyl-
4,7-dioxooctahydropyrazino[1,2-a]pyrimidin-3-yljcarbamate

Synthesis took place in analogy to Example 29f) (Method B) starting from benzyl
[1-{2-(4-trifluoromethylphenyl)-1-[(2,2-
diethoxyethyl)isopropylcarbamoyl]ethylcarbamoyl}-2-(2,4-
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F 10 Synthesis takes place in analogy to Exanple 74
starting from 3-am no-6-(4-
trifluoronethyl benzyl)-1-(2,4-d ichtorobenzenesu
| fonyl) - 8-
i sopr opyl hexahydr opyr azi nq[J, 2-a] pyri m di ne-4, 7-di one.
The desired product is obt ained wth MV = 646 14
(cal cul at ed, nonoi sot opi c) nmeasur ed val ue (M+H) +:
47.14 15 20_Synt hesis | ace_jin anal o
c%@{ﬁﬁﬁ@zeg‘ga%l{ g%l/y pm}q @g\yﬁgar ﬁ{pﬂ%eﬁT g desired 8%)duct is obtained
withip) S0P (B! otioleBtchic), ﬁma%bpé@%ee%mwﬁ)ﬂw?) 14
I sopropyl hexahydr opyr azi no[ 1, 2- a] pyri m di ne-4, 7- di one.

o) Cekipir e iAol A SR gen el 8-
isc%@épfﬁe%t?@%@@zﬂg ,2- ahayrlm[d ine-4.7-dione

hl or'obenzenesul’t onyl ) - 8- i sopr opyl - 3- m)rPhoIi
Syntims;a t0©k(pda¢€r lnfarlai@gmlatﬂ'n)gampte 29q9) (Method B) starting tfrom benzyl

io-ef ko Ee SR S A RachugoBe BandS o) §yfoftgpShe.7-

d|cﬁ<>ééﬁwh‘?dﬁ§bﬁéﬁhél‘b@afﬂyﬂmlcﬁni@ylﬂtﬁnﬁalﬁéte The desired product is

trifludrometh ? (2,4-d ichl orobenzenesu
obtavlmq/mthg\.dw 592 09 (calculated, monoisotopic); measured value (M+Na)":

595? ropyl hexahydr opyrazi no[ 1, 2-a] pyri m di ne- 4, 7-di one.
hé desired product is obtained with MV = 662. 13

(cal cul ated, nonoi sot op| c); measured value (M+H)'

Exa

h) N [6-(4-Tr|ﬂuoromrgt)hylbenzyl) 1-(2,4-dichlorobenzenesulfonyl)-8-isopropyl-4,7-
dioxooctahydropyrazino[1,2-a]pyrimidin-3-ylJacetamide
Synthesis takes place in analogy to Example 21h) starting from 3-amino-6-(4-
trifluoromethylbenzyl)-1-(2,4-dichlorobenzenesulfonyl)-8-
isopropylhexahydropyrazino[1,2-a]pyrimidine-4,7-dione. The desired product is
obtained with MW = 634.10 (calculated, monoisotopic); measured value (M+H)":

635.12

| Example 109

N-{1-{2,4-Dichlorobenzenesulfonyl}-8-isopropyl-4,7-dioxo-6-(4-
trifluoromethyibenzyl)octahydropyrazino[1,2-a]pyrimidin-3-
ylcyclopropanecarboxamide

Structure:
F
o hd .
N_ O
£ L F
N7 TN
c 0O
0

N

Jzo
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ci a) 9H Fl uoren-9-yl net hyl

[1-[(2, 2-di et hoxyet hyl )i sopr opyl car banoyl ] - 2- ( 3-

chl orophenyl ) et hyl ] carbamat e 125 Synt hesi s takes pl ace

in anal ogy to Exanple 29a) (Method B) starting fromN

Frnoc- 3-d - Phe-OH. The desijyed product is obtained with

MV = 578.25 (cal cul at ed, oi sot opi ¢); neasured

val ue (MtH) +: 579. 27 5 b)

2- Am no- 3- (3-chl orophenyl ) - N- (2, 2- di et hoxyet hyl )-N-i so
Symtigsrs fakepsi WﬁMalc&wmrfé@mpleeZ@stapﬂi@ﬁom-anW@@y(m

tritﬁqoqjgxp'%ﬁﬁ)sggﬁfg%wh@/ﬁw&q? (%’e?‘tég{}‘%@%ﬁ‘@!b St hyI )iso pro

SbBARBATESoviakRopl S SISPIRCKALATIbhE AT RSB Roa ltuct s

siTed product btained wth

. ...ob(tajae@ wtﬁww =1fi6i901 2 (mabpilated, rr@mmo@pm)am@wmd\maﬂue (M+H)

63]7 18 10 c) 9H Fl uoren-9-yl net hyl
enzyl oxycar bonyl am no- 2-{2- (3-chl orophenyl ) - 1-
[(2 2-di et hoxyet hyl )i sopr opyl car banoyl ] et hyl car banoyl }
et hyI )carbamate Synthesis took place in analogy to
n@lre 29c) (Method B) starting from 2- am no-3-(3
bihenyl ) - N- (2, 2- di et hoxyet hyl ) - N-i sopr opy! pr opi 0

\- TFE@ $piclBRohARabI R BrOAEtobS PR L W=

measur d val ue
trlf(u\dfbbrleihymé}az’wodbah@empyfaz(lﬂa[a[ﬂ apyrimidin-3-

3-chl orophenyl )-1-[ (2, 2-
vﬂaﬁ@%&w& Y;?P;z"?‘ opyl car banoyl ] et hyl car banoyl } et hyl )
staiipamt e 20 Synthesis took place in analogy to
Exanpl e 29d) (Method B) starting from 9H fiuoren

-9-yl net hyl
(2- benzyl ar bonyl agi no- 2-{2- (3- chl or ophenyl ) - 1- 1(2,
cl et hox ) i soptepy! car banoyl ] et hyl car banoy!
} I)«za e desired product is obtained
| cul a ted, nonoisotopic); neasured
valcueo '
N

Ef: O
Synthesis takes place in analogy to Example 30 starting from 3-amino-6-(4-
trifluoromethylbenzyl)-1-(2,4-dichlorobenzenesulfonyl)-8-
isopropylhexahydropyrazino[1,2-a]pyrimidine-4,7-dione. The desired product is

obtained with MW = 674.13 (calculated, monoisotopic); measured value (M+H)":
675.15

Example 111
N-[1-(2,4-Dichlorobenzenesulfonyl)-8-isopropyl-4,7-dioxo-6-(4-
trifluoromethylbenzyljoctahydropyrazino[1,2-ajpyrimidin-3-
yljcyclopentanecarboxamide ‘
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15

(MrH) +: 577.22 25 e) Benzyl

[1-{2-(3-chl orophenyl)-1-[(2, 2-di et hoxyet hyl)

i sopropyl car banoyl ] et hyl - car banoyl

}-2-(2, 4-di chl orobenzenesul f onyl am no) et hyl ] car bamat e

Synt hesis took place in aaglogy to Exanpl e. 29e)

(Method B) starting from zyl (2-amno- 1

-{2-(3-chl orophenyl)-1-[ (2, 2-di et hoxyet hyl

)i sopropyl car banoyl ] et hyl 30 car banoyl }
Struchwe)) car bamat e. The desired product is obtained with

MV = 784.19 (cal cul ated, nonoi sotopic); neasured
q.val ue (M+\I-Hf+ 785. 18 126 f) Benzyl

cYe pzy i- (2, 4-dichl orobe

onyl ) s&propyl - 4, 7-
aljydriopyrazi no[ 1, 2- a]pyrlnldln 3-yl]carbamate.
Synthe 90k place in anal ogy to Exanple 29f)
(Met hod ) starting from benzyl

[1-{2-.(3=ehl orophenyl)-1-[(2, 2-d
i et hoﬁ) i s. opropyl carbanoyl ] e. t hyl carbanoyl }-2 5
(2 4- | or obenzenesul f onyl ani no) et hyl ] car bamate. The
t i bt d wit = 6§92.10 .
Sy(EFisInkPs Bachn arelRy P G e L YD Cramyne6-(4-
tnﬂﬁ8%rﬂ§th9szeﬁzﬁ('§ﬁ:1E(%%Fé&fé&ﬁb@ﬁ%sulfonyt) -8-

lsonmym Md@ﬂpyrqzm@d,ﬁ- slpyrimistiae-4.0-dione. The desired product is

ob @SR N - b AnTERich et R i ek Bis R e (o

68stagrti ng frombenzyl [6-(3-chlorobenzyl)-1-(2,4-d
ichl o rob enze n esul fonyl)-8-isopropyl-4,7 dioxoocta
hydr opyrazi no[ 1, 2-a]pyrimdin-3-yl]carba mate. The
product is obtained with MN = 558. 07
Ex?ﬁﬁléﬁﬁﬁt ed, nonoi sotopic); nmeasured value (MrH) +: 15
N-[352, @Dldkﬂorobenzenesulfonyl) -8-isopropyl-4,7-dioxo-6-(4-

triﬂ@ta{c&é%&g%g{ﬁqﬁgﬁydr)opyra(zmo 1 %-g]lalyﬁrrn% E %—ﬁrp%/?rlgh&%%yé )-
cardbRXeRed ahydropyrazi no[ 1, 2-a] pyri m di n-3-yl ] acet am de

Structure:
F
o hd ]
N_ _O
£ [ "
I/
& 4 N~ N
LA

N

s

Synthesis takes place in analogy to Example 40 stariing from 3-amino-6-(4-
trifluoromethylbenzyl)-1-(2,4-dichlorobenzenesulfonyl)-8-
isopropylhexahydropyrazino[1,2-a]pyrimidine-4,7-dione. The desired product is

obtained with MW = 689.15 (calculated, monoisotopic), measured value (M+H)":

690.10.
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Synthesis takes place in analogy to Exanple 21 h)
starting from 3-am no-6-(3 20

chl orobenzyl ) -1- (2, 4-di chl orobenzenesul fonyl ) -8-i sopro
pyl hexahydr opyrazi no[ 1, 2- a] pyri m di ne-4, 7-di one. The
desired product is obtained, wth MV= 600.08
(cal cul ated, nonoi sotopi c);““neasur ed val ue ( MtH) +:
601. 07 25 Exanple 123

N-[ 6- (3- Chl or obenzyl ) -1-(2, 4-di chl or obenzenesul f onyl ) -

Exgmplggvidpy| - 4, 7-

N P A RS R BB it gy o
triffonomiethyieridRo ttaRgdiopyrazih @M alpfrifidia-3-yl)-4-

chl orobenzyl ) -1- (2, 4-di chl orobenzenesul fonyl)-8-isopro

dirpethyiapingeRegRmidei no[ 1, 2- a] pyrini.di ne-4, 7-di-one. The

Str?;%ﬁ,}rée‘j product is obtained with MN= 626.09
cal Cul at ed, nonoi sotopic); neasured val ue (MtH) +:

627. 08 Ex e 124 1p N-[6-(3- Chlorobe nzyl)
enesul fonyl ) -8-isopropyl -4, 7-

000t afiy df opyT a7 o[ 1, 2-a] pyrim din-3-yl]cycl obutan

AT O i.de ;eture: N ClI 15 Synthesis takes pl ace
I nca®al pgy |to Exanple 30 starting from 3-am no-6-(3-
chl or obe d-1-(2, 4-di chl orobenzenesul fonyl) - 8-
i sopr opylshexahydr opyrazi no[ 1, 2- a] pyri m di ne-4, 7-
di one. Th sired product is obtained with MV =
640. 1 al cul ated, nonoi sotopic); nmeasured val ue
(M+H) +2_841. 08 128 Exanple 125

N

\

- Synthesis takes place in analogy to Example 25 starting from 3-amine-6-(4-

trifftuoromethylbenzyl}-1-(2,4-dichlorobenzenesulfonyl)-8-
isopropylhexahydropyrazino[1,2-a]pyrimidine-4,7-dione. The desired product is
obtained with MW = 739.16 (calculated, monoisotopic); measured value (M+H)™:
740.15

Example 114
1-tert-Butyl-3-[1-(2,4-dichlorobenzenesuifonyi)-8-isopropyl-4,7-dioxo-6-(4-trifluoro-
methylbenzyl)octahydropyrazino[1,2-a]pyrimidin-3-ylJurea

Structure:

hd i
R ¥3edeni
. Jo /|: .
)2 NN
cl O
- \/&0

| D=0
XM
Synthésis takes place in analogy to Example 28 starting from 3-amino-6-(4-

trifluoromethylbenzyl)-1-(2,4-dichlorobenzenesulfonyl)-8-
isopropylhexahydropyrazino[1,2-a]pyrimidine-4,7-dione. The desired product is
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N-[ 6- (3- Chl orobenzyl)-1- (2, 4-dichl orobe

nzenesul fonyl)-8-isopropyl-4,7- d ioxoo cta

hydropyrazi n o [ 1, 2-a] pyri md i n-3-y[] cyclo

pen to n e carboxa mid e Structure: C1 C 5 N

Synt hesi s takes place in gaqlogy to Exanple 31

starting from 3-am no-6- (3~ chl orobenzyl)-1-(2, 4-

dichlorobenzenesulfonyl) 8- i sopropyl hexahydr opyr azi no|

rimdine-4,7 -dione. The desired product is
obtﬂne&i wélal t6RIVIE (sglﬂ:umed,on@efaﬁetmm)e@easured value (M+H)":
692§§0|sotop|c) measured value (MtH)'-: 655. 09 Exanple
N-[ 6- (3-C hl orobenzyl)-1-(2, 4-

di chl or obenzenesul fonyl ) - 8-i sopr opyl -4, 7-

dloxooctahydropyra2|no[1 2- a]pyr|n1d|n 3- yl]-4-d

Examplel8ni nobenzani de 15 Structure: _.Y.N.C1

N- @@f{‘ﬁ?&ﬁ?ﬂo@%ﬁ Hé&ﬁi%n%fj-@_@éé%l 49 E’éﬂp‘ﬁsl .8-25

rom 3-am no- robenz
tnfhmﬂerﬁéthﬁdbﬁrﬁm)@mtahmmpgmiﬂd[b,ﬂydi]])yﬂmrcﬁmﬁir-ﬂbyéﬁhan%mmmmide
Joyra2| no[1,2- a]pyrimdine-4,7- dione. The desired
StryFEligict |s obt ained with MW= 705.13 20 (cal cul at ed,

nonoi sot opj neasured val ue (MrH)+: 706. 10 129
C1EX rrple 12
3] 6 8 Iorobenzyl) 1- (2 4-di chl or obenz
-~~‘~ fon ) 8-i opyl -4, 7-
//N
o
\.90
"\

Synthesis takes place in analogy to Example 26 starting from 3-amino-6-(4-
trifluoromethylbenzyl)-1-(2 ,4-dichlorobenzenesulfonyl)-8-
isopropylhexahydropyrazino[1,2-a]pyrimidine-4,7-dione. The desired product is
obtained with MW = 670.07 (calculated, monoisotopic); measured value (M+H)™:
671.08

Example 116
N-[1-(2,4-Dichlorobenzenesulfonyl)-8-isopropyl-4,7-dioxo-6-(4-
frifluoromethylbenzyl)octahydropyrazino[1,2-a)pyrimidin-3-

yl]cyclopropanecarboxamide

Structure:
hd i
¥ 3edent
2 /[ F
P “N N
¢l O

N) s”o

0~ \>
Synthesis takes place in analogy to Example 27 starting from 3-amino-6-(4-

trifluoromethylbenzyl)-1 -(2,4-dichlorcbenzenesulfonyl)-8-
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20

di oxooct ahydr opyrazi no[ 1, 2-a] pyrimdin-3-yl]Jurea 5
Structure: ci ci N Synthesis takes place in analogy to
Exanpl e 28 starting from 3-ani no-6-( 3-
chl orobenzyl )-1-(2, 4-di chl or obenzenesul f onyl ) - 8-
I sopropyl hexahydr opyr azi n%% 2- a]pyrimdine-4,7-
di one. The desired product“fs obtained with MV =
657.13 10 (cal cul at ed, nonoi sotopic); neasured val ue
] (MH—I} +: 658.11 Exanple 128 _ _ .
isoREqRe/exathd ey Bzinsl | )2-alpydmidiae dhl -giasise A he siesiied rgdyct is

oBiRERBTRAY 25958 BHRRRIAD IS RENSBEa P iy g ogrh”
69BNt hesi s takes place in anal ogy to Exanple 26

starting from 3-am no- 6-( 3-
—.chl.orobenzyl)-1-(2,4-dichlorobenzenesul fonyl) - 8-

| j | hexahydr opyrazi no[ 1, 2- a] pyri m di ne-4, 7-
Examiie 11y

. The desired product is obtained with MV =
1-(B36DhIctObénzd nesliived)-3uimetsddmipocd-isopessiHGed- tiliommethyl-

MtH) +: 637. 03 130 Exanple. 129 .
be'%z-ydgp-eé%hﬂﬁ'%ﬂﬁfﬂ 1’235(]g§)f4n@%¢rl4(7r€198ﬁ2enesul fonyl)-3-d

strh&®ik&y! am no- 8
r%Jso. propyl hexahydr opyrazi no[ 1, 2- a] pyri m di ne-4, 7-di one

SStructure\I,Qr , £
2 /[ F
’fS\N N

ct ©
LA

/N\

Synthesis takes place in analogy to Example 72 starting from 3-amino-6-(4-
trifluoromethylbenzyl)-1-(2,4-dichlorobenzenesulfonyl)-8-
isopropylhexahydropyrazino[1,2-aJpyrimidine-4,7-dione. The desired product is
obtained with MW = 620.12 (calculated, monoisotopic); measured value (M+H)":
621.09

Example 118
3-Azetidin-1-yl-1-(2 4-dichlorobenzenesulfonyl)-8-isopropyl-6-(4-
trifluoromethylbenzyl)hexahydropyrazino[1,2-a]pyrimidine-4,7-dione

Structure:
¢ hd i
' N0 A—F
Jeden
-\Q\ﬂs N7 N
cr O
LA

N

"%

Synthesis takes place in analogy to Example 73 starting from 3-amino-6-(4-
trifluoromethylbenzyl)-1-(2,4-dichlorobenzenesulfonyi)-8-
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a d Synt hesi s takes pI ace in anal ogy to Exanpl e 72

starting from 3-am no-6-(3-

chl orobenzyl ) -1-(2, 4-di chl or obenzenesul f onyl ) - 8-

i sopropyl hexahydropyrazino[ 1, 2- a] pyrimi di ne-4,7-

di one. The desired product js obtained wth MW =

586. 10 10 (cal cul at ed, mon 6t sotopi ¢c); mneasured val ue

(MtH) +: 587. 09 Exanple 130

6- ( 3- Chl or obenzyl ) -1-(2, 4-di chl or obe
isopranydtaKahydipipyraing bi2-ajpyfirtdingy; F-didnei The-desired product is

onlgiL P IR 6321 e hedusoiBRict meeaiBRog)s gt

63Bpanpl e 74 starting from 3-am no-6- ( 3-
chl orobenzyl ) - 1- (2, 4-di chl or obenzenesul f onyl ) - 8-
i.sopr opyl hexahydr opyr.azi no[.1,2.20.....

.Exghﬁ%ﬁﬁ‘ggdl ne-4, 7-di one. The desired pr”oduct is

with MW= 61.2.11 (calcul ated,
1- (gxmnpic?m?ge@ene@aw)es ny@rupyl(:wbwrwadm3yi161(4l&ilﬂub%methyl-
a e
beﬁzsdlt\e@ﬁhrﬁr@merﬁzmoii 2=glpyrimigingt# drdieeRzenesul f onyl ) - 8-

pyI 3-piperidin -1
Shﬁﬁﬁéxahydropyrazino[l 2-a] pyrimdine -4,7-dione

Structure ci Synthesis takes pI ace in analogy to
l e 59 taétlngfr 3- am no- 6- ( 3-
,, ,E
N

Q

Synthesis takes place in analogy to Example 74 starting from 3-amino-6-(4-
trifluoromethylbenzyl)-1-(2,4-dichlorobenzenesulfonyi)-8-
isopropylhexahydropyrazino[1,2-a]pyrimidine-4,7-dione. The desired product is
obtained with MW = 646.14 (calculated, monoisotopic); measured value (M+H)":
647.14 '

Example 120
1-(2,4-Dichlorobenzenesulfonyl}-8-isopropyl-3-piperidin-1-yl-6-(4-trifluoromethyl-
benzyl)hexahydropyrazinof1,2-a]pyrimidine-4,7-dione

Structure:

Qev. NLL@*

N

9

Synthesis takes place in analogy to Example 59 starting from 3-amino-6-(4-
trifluoromethylbenzyl)-1-(2,4-dichlorobenzenesulfonyl)-8-
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15

chl orobenzyl ) -1-(2, 4-
di chl or obenzenesul f onyl ) - 8-i sopr opyl hexahydr opyr azi no[
1,2- a]pyrimdine-4,7- dione. The desired product is
obtained with MW= 626.13 (cal cul ated, nonoi sotopic);
measur ed val ue (M+H) +: 62%233 Exanpl e 132
6- ( 3- Chl or obenzyyl)-1-(2, 4-
i chl orobenzenesul fonyl)-8-i sopropyl - 3- nor phol i n-4-
i thexahydropyraanohl 2-a] pyrimdine-4,7-dione .
ISORT QBﬂhﬁﬂ!Yd@PS@Z‘B? t%@ﬁ?yé'”i"élk‘és‘i,ﬁ’r%@-iTmea‘i‘\%?r'@@yprPQUCt IS

oL B S0 Pl o R ek msgyprocvaus s

66dy13 hexahydropyrazino[ 1, 2- a] pyri mi di ne-4, 7-di one .
The desired product is obtained with MV = 628.11

...(cal cul at.ed, . nonoi sotopi c) ;.. nmeasured val ue .(MtH) +: .

E @9]2210 1 132 Exanple 133 a) 9H Fl uoren-9-yl net hyl
1-1(2, 2-di et hoxyet hyl )i sopr opy[ car banmoyl ] -2-(4- 5
1-(2, 4-ohchpdreirehyendsuifpop)-Barapre pySymdnphio Bn-dal s (fpirdloerdmethyl-
anal.o t 9 Exanpl 9 .Met.ho ),.starting fromN
beﬁﬁ@&%ﬁ@ﬁ@fﬁﬁ’ré@%@W@ae%rg&mﬂe is obtained with
SthMire562. 28 (cal cul ated, nonoisotopic); neasured
val ue (MrH) +: 563.27 10 b) 2-Am no-3-(4-fluo rop

henyl )- N-R+2-d ieth gexyethyl)-Niso pro pylp ro pion
Clapisde  Synt si §-takes|pFace in anal ogy to Exanple
2(|\;bth d % s'n from 9H fluoren-9- ylnethyl
[ 032& %tx at hyl ) 1 sopropyl car banoyl ] - 2- (4-
ct ©

LA

EN

B

Synthesis takes place in analogy to Example 60 starting from 3-amino-6-(4-
trifluoromethylbenzyl)-1-(2,4-dichlorobenzenesulfonyl)-8-
isopropylhexahydropyrazino[1,2-alpyrimidine-4,7-dione. The desired product is

obtained with MW = 662.13 (calculated, monoisotopic); measured value (M+H)":
663.07

Example 122

hd
N_ O
2 LT QL
N7 N cl
c O
(o)

N

/\co

- a) 9H-Fluoren-9-yImethyt [1-{(2,2-diethoxyethyl)isopropylcarbamoyl}-2-(3-

chlorophenyl)ethyllcarbamate
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30

fl uor ophenyl ) et hyl ] carbamate. The desired product is
obtai ned wwth MNV = 340.22 (cal cul ated, nopnoi sotopic);
neasured val ue (M+H)+: 341.20 15 c) 9H

Fl uoren-9-yl net hyl (2-benzyl oxycarbonyl am no- 2-{2- (4-
fl uorophenyl)-1-[(2, 2-

di et hoxyet hyl )i sopr opyl carharmyl ] et hyl car banoyl }

et hyl )car bamat e Synt hesis took place | n anal ogy to

Exampl e 29c) (Method B) starting from
S}H‘Bh%ﬁl% sakas place i analogy to Example 29a) (Method B) starting from N-

2 d
FAREBGHRREICT: 8L DR Blodli) e aRRLRM PP e aRs o
(calcalated, anenb|sompm);smte&$mre)j valum(a\ﬂumd 5valare (M+Na) +:

805. 37 25 d) Benzyl (2-am no-| |
-{2-(4- fluorophenyl) 1 [(2 2- : e

| o) AR RBR AR m&kﬁ&ﬁﬂ&kg@&@@tﬁg@xﬁsh?@mae |

car bamat e ynt eS| [ace1na
Symh@s$ Mtkdsqﬂa@ lnsamlcbg)ntgp Examp@l—l%%)l (Mutbod B) sidrimeg fryam 9H-

ﬂu%) go‘é‘%‘@ﬂ?ﬁfﬁ E(Bq%é r(TJ]xr)]/gthyl)i*sopgopylcr:lrl:u.amoyl] 2-(3-

chm@gh@%wﬂtm HSARERPY hE YRAEBYYrd@idIYS BBIRIDYIY wm 856.19

car bamat e e desired 133 product is obtained with
(calcaigted angreisetobic) gucaswradivabtoitha)'nB48d8ed val ue
(MtH) +: 561. 31 e) Benzyl [1-{2-(4-fluorophenyl)
-1-[ (2, 2-di et hoxyet hyl )i sopropyl carbanoyl]ethyl 5
c) @ar-ﬁmmﬂl - ;zm(eamyl(zibehtmmrzmémirfmxtqmdhw@ptliwl):1-
Synthesi s took place in anal og

[(22%@)6*('%%3@[)@;;)@?#@ m@@nwl@mmaf@?moy }ge/rwnpw@amate
SyrifegS uKiaRRITSH ey 2 Sxamals, PR Bisthsd PAeliying from 2-

amiaoth{®yhipedphdny -2 aediethox byt edisoptiopylpaipiinanside. The
obt al ned wi.th monoi sot 0

desited preduch i ggtaembtnhﬁy\églgﬁg 3f;dca|cupated monmsotoB}cS,) !

-measured value (M+H)": 799.35

d) Benzyl (2-amino-1-{2-(3-chlorophenyl)-1-[(2,2-
diethoxyethyl)isopropylcarbamoyllethylcarbamoyl}ethyl)carbamate
Synthesis took place in analogy to Example 29d) (Method B) starting from 9H-

N 'ﬂuoren-Q-ylmethy! (2-benzyloxycarbonylamino-2-{2-(3-chlorophenyl)-1-[(2,2-

diethoxyethyl)isopropylcarbamoyl]ethylcarbamoyl}ethyl)carbamate. The desired
product is obtained with MW = 576.27 (calculated, monoisotopic); measured value
(M+H)": 577.22

e) Benzyl [1-{2-(3-chlorophenyl}-1-[(2,2-diethoxyethyl)isopropylcarbamoyl]ethyl-
carbamoyi}-2-(2,4-dichlorobenzenesulfonylamino)ethyljcarbamate

Synthesis took place in analogy o Example 29e) (Method B) starting from benzyl
(2-amino-1-{2-(3-chlorophenyl)-1-[(2,2-diethoxyethyl)isopropylcarbamoyllethyl-
carbamoyl}ethyl)carbamate. The desired product is obtained with MW = 784.19
(calculated, monoisotopic); measured value (M+H)": 785.18
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f) Benzyl

[ 6-(4-fluorobenzyl)-1-(2, 4-di chl orobenzenesul f onyl
)-8-isopropyl - 4,7- dioxooctahydropyrazino[l, 2-a]
pyrimdin-3-yl]carbamate Synthesis took place in
anal ogy to Exanpl e 29f) (gﬁéhod B) starting from
benzyl [1-(2-(4-fluoroph [)-1-1(2, 2-

di et hoxyet hyl )i sopropyl car banoyl ] et hyl car banoyl }-2 15
(2,4-dichIorobenzenesulfog%lanino ) et hyl ] car bamat e.

f) Benaybiles(3-eldorpbeaad)-11(2.4-dishisirekenzsanesu )-SR prepyl-4,7-

o GELEHT RSl s o (1

SydAthegis4odk phicerin b@aiteyes HXeemMe RoB- (Mdtafd B ¥tdting frodPbenzyl
hydr opyr azi no‘[)l, 2-alpyri mdine-4,7-dione Synthesis
[1-E256kchibERRbeny A2 Suicihoxemipisebrmylca harm kylietbylcarbamoyl}-2-

(2 FiipdehiaRabfaminolsthyicabamate, The desied praduchis
obtadnedowith MW 7= 69211 0Xoslctiayd] mopyiaatopia]), Im@asrpd Matded{M+H)
%bg-yl J]carb am ate. The desired product is obtained
69 h MW= 542.1 (cal cul ated, nonoi sotopic); measured
val ue (MtrH)+: 25 543.12 h)
N-[ 6- (4- Fl uor obenzyl )-1-(2, 4- dichl orobe
g) ddeniesti-{ Bohlojolenzgdd-Ehydichigrobenzenesulfonyl)-8-isopropythexa-

i oxooct dr.opyrazin 2-a rimdin-3-yl]acetam de
nydep RV Reded ARG BR8] Doy Lo Examml e 25 h)
Sy#thabisi 188k bla@is anBlodyt6 Edndle ogp (MERER ) starting ffom benzyl

- di chl or obenzenesul onyI)-8-|soEropglhexahydro yrazi no

[6-(Btchioraliepgyiiti@ihrdichlorobenzanesuiienylk8iisamiopylabidct i s
. . = . . (oC , i L

e PO 2 b ST A R el b s

obttidelt with MW <558 .07 qbsiBaReS thdmoiydtbpl);(Measured value (M+H)™:
-fl uorobenzyl)-8-i sopropyl -4, 7-

99808 x 0oct ahydr o. pyrazi oo[ 1, 2-a] pyri m di n-3-yl ] cycl oprop
anecarboxamde . 5 Structure: C

h) N-[6-(3-chlorobenzyl}-1-(2,4-dichiorobenzenesulfonyl)-8-isopropyl-4,7-

dioxooctahydropyrazino[1,2-ajpyrimidin-3-yfJacetamide

Synthesis takes place in analogy to Example 21h) starting from 3-amino-6-(3-

chlorobenzyl)-1-(2,4-dichlorobenzenesulfonyl)}-8-isopropylhexahydropyrazino[1,2-

a]pyrimidine-4,7-dione. The desired product is obtained with MW = 600.08

(calculated, monoisotopic); measured value (M+H)": 601.07

Example 123
N-[6-(3-Chlorobenzyl)-1-(2,4-dichiorobenzenesulfonyl}-8-isopropyl-4,7-

dioxooctahydropyrazino[1,2-a]pyrimidin-3-yljcyclopropanecarboxamide
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Synt hesi s takes place in anal ogy to Exanple 22

starting from 3-am no-6-(4-

fi uorobenzyl)-1-(2, 4-di chl orobenzenes

ul fonyl ) - 8-i sopr opyl hexahydr opyrazino[ 1,2 10

a] pyri m di ne-4, 7-di one. q% desired product is

obtai ned with NMV— 610. 12 (calculated, nonoi sot opi c) ;

neasured val ue (MtH) +: 611. 09 Exanple 135 15 N[1 - (2

4- Di chl orobenzenesul fonyl )-6-(4-f |uorobenzyl
Sﬂﬁﬂgﬁﬁsopropyl 4, 7- dioxooct ahyd

ropyrazine[1,2- a]pyrlnld i n-3-yl]cycl obut anecar boxa
Strucfure: CI Synthesis takes place i n anal ogy

) | e 3Q 9 (ng from 3-am no-6-(4 20
: n%yl ) 4-d
20 : , ') - 8-1 sopropyl hexahydr opyrazi.no[.1

py [ m di ne- 4, 7-di one. The desired product is

obt ai ned = 624 14 (cal cul ated, nonoi sotopic);
nmeasur ed Malue (N%FD{: 625. 13 Exanple 136 5
N-[ 1- (2, 4- PFghl or obenzenesul fonyl ) - 6- (4-fl uorobenzyl) -

8- i sopr yl-4,7-

di oxooct ahydr opyrazi no[ 1, 2-a] pyri m di n-3-yl ] cycl opent a

necar boxam de Structure: ci 10 Synthesis takes pl ace

in anal ogy to Exanple 31 starting from 3-am no- 6- (4-
Syhthesisolakes placelin (aZlakpgy to Example 22 starting from 3-amino-6-(3-

e e AT B e nchulr 3R P BN SRR B Mol 2-
a]pinddinedt, MdidhdWihe @é’s‘irehﬁaroeg@tl :g bbediesd withMans21B2BILaD ;

nmeasured val ue (MtH)}: 639. 14 grré)l e 137 N[1
(caleylatedpmemoisotopic); measured value (M+H) 27.08

| or obenzenesul fonyl )-6-(4-fl uorobenzyl)-8-isopropyl -
7
Example 124

N-[6-(3-Chlorobenzyl)-1-(2,4-dichlorcbenzenesulfonyl)-8-isopropyl-4,7-
dioxooctahydropyrazino[1,2-a]pyrimidin-3-yi]cyclobutanecarboxamide

Structure:
o hd
_ N_ O
( l L
& 8 N |
‘\f/&o

N
o

Synthesis takes place in analogy to Example 30 starting from 3-amino-6-(3-

chlorobenzyt}-1-(2,4-dichlorobenzenesulfonyi)-8-isopropylhexahydropyrazino[1,2-

a]pyrimidihe-4,7-dione. The desired product is obtained with MW = 640.11
(calculated, monoisotopic); measured vaiue (M+H)™: 641.08
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d i oxooctahydropyrazi no [1,2-a]pyri md
i n-3-yl]-4-di net hyl am nobenzam de Structure: ci -N 20
| 136 Synthesis takes place in anal ogy to Exanpl e 25
starting from 3-am.no- 6-(4-
fl uor obenzyl)-1-(2, 4-di chl 8obenzenesul fonyl)-8-isopro
pyl hexahydr opyrazi no[ 1, 2 aﬁ)yri m di ne-4, 7-di one. The
desired product is obtained with MW= 689.16 5 -
(cal cul at ed, nonoi sotopic); neasured val ue (M+H) +:
Exagopledi2s anpl e 138

N fehchiordnlha P Rede AR SAY R & SbRsgparEy ) -

diakdooxtahytedpyeia zipyfisz-aimfrimidinad-pijcyoeginmaesdrboxamide
hanesul fonam de 10 Structure: ci Synthesis takes

rre -
. SICHIE i n anal ogy to Exanple. 26 starting from

3-am no-6 fi uorobenzyl)-1 -

2, 4- di chllor obenzenesul fonyl ) - 8-i sopr opyl hexahydr opyr
[1.,2 yrism.di ne-4,7- dione. The desired

oeticy | iined with MV = 620.07 (calcul ated,

nopidﬁoiciglt); nedasufed val ue (M+H) +: 621. 04 Exanpl e
139 1-(

Di chl or obenz@nesul fonyl)-3-di nmet hyl am no-6- (4

fl uorobe &- 8- 1sopropyl hexahydropyrazino[ 1, 2-

aj pyrimidi'ne-4,7-dione Structure: ci N N

Synthesis takes place in analogy to Example 31 starting from 3-amino-6-(3-
chlorobenzyl}-1-(2,4-dichlorobenzenesulfonyl)-8-isopropylhexahydropyrazino[1,2-
a]pyrimidine-4,7-dione. The desired product is obtained with MW = 654.12
(calculated, monoisotopic); measured value (M+H)": 655.09

Example 126
N-[6-(3-Chlorobenzyl}-1-(2,4-dichiorobenzenesulfonyl)-8-isopropyl-4,7-
dioxooctahydropyrazino[1,2-ajpyrimidin-3-yl]-4-dimethylaminobenzamide

“Structure:

c. b
N._-0
RSN Iede!
o O N N Cl
’ 0

Synthesis takes place in analogy to Example 25 starting from 3-amino-6-(3-
chlorobenzyl)-1-(2,4-dichlorobenzenesuifonyl)-8-isopropylhexahydropyrazino{1,2-
a)pyrimidine-4,7-dione. The desired product is obtained with MW = 705.13

(calculated, monoisotopic); measured value (M+H)": 706.10
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O s N 20 137 Synthesis takes place in analogy to
Exanple 72 starting from 3-am no-6-(4-

fl uorobenzyl)-1-(2, 4-di chl orobenzenesul fonyl ) - 8-i sopro
pyl hexahydr opyrazi no[ 1, 2- a]pyrim di ne-4,7-dione. The
desired product is obtaineg gnth MA = 570. 13

. (cal cul ated, nonoi sot opi ? nmeasur ed val ue (MH) +:
571,.09 Exanple 140 3-Azetidin-1-yl-1-(2,4-dichlorobe
nzenesul fonyl ) -6-(4-fl uorobenzyl)-8-i sopropyl hexa-
hydr opyrazi no[ 1, 2- a] pyri m di ne-4, 7-di one Structure: 10

sis takes place in analogy to Exanple 73
Eﬁ%"@@hg?from 3- ami no- 6- ( 4-

1ftderwmanm&cmo(obeﬁzw)qhqummbgﬁzérfe@mfbb.ylﬁs isopropyi-4,7-

yl hexahydr opyrazi no[ 1, 2

i sopro
..dlar@)%tﬁﬁytéfpﬁ&wnp[aﬂoaigynm '@e\élulr%%l product .is -

shi@ided with MV = 582.13 (cal cul ated, nDn0|sotop|c)
measured value (MrH)}: 583.04 Exanple 141
1- (2, 4- D c obenzenesulfonyl) 6- (4-fl uorobenzyl) - 8-
HQ raolldln 1 20

/ﬁpmz a] pyri m di ne- 4, 7-di one
g e Lci
A
N
jL =0
N

Synthesis takes place in analogy to Example 28 starting from 3-amino-6-(3-

chlorobenzyl)-1-(2,4-dichlorobenzenesulfonyl)-8-isopropythexahydropyrazino[1,2-
alpyrimidine-4,7-dione. The desired product is obtained with MW = 657.13
(calculated, monoisotopic); measured value (M+H)": 658.11

Example 128
N-[6-(3-Chlorobenzyl)-1-(2,4-dichlorobenzenesulfonyl)-8-isopropyl-4,7-
dioxooctahydropyrazino[1,2-alpyrimidin-3-yllmethanesulfonamide

Structure:

o hd
N. O
p Y
/»'S‘N N Cl
ct Q
0

N,‘s”O
0"\

Synthesis takes place in analogy to Example 26 starting from 3-amino-6-(3-

chlorobenzyl)-1-(2,4-dichlorobenzenesulfonyl)-8-isopropythexahydropyrazino[1,2-
ajpyrimidine-4,7-dione. The desired product is obtained with MW = 636.04
(calculated, monoisotopic); measured value (M+H)": 637.03
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Synt hesis takes place in analogy to Exanple 74
starting from 3-am no-6-(4-
“fl uorobenzyl)-1-(2, 4-di chl or obenzenesul fonyl ) -8-i sopro
pyl hexahydr opyrazi no[ 1,2 a] pyrm di ne-4, 7-di one. The
desi red product is obtaine ﬁyﬂ%th MV = 596 14 5
(cal cul at ed, n0n0|sotop|c) asured value (MH)}:
597.12 Exanple 142 1 -(2,4-Dich lo ro benzenesu
| fonyl)-6-(4 -fluoro b
enzyl ) - 8-isopropyl - 3-pi peridin-1-
ropyrazino[ 1, 2-a] pyri m di ne-4, 7-di one 10
E)é{rﬂﬁféﬁ%@g ca Synthesis takes place in analogy to

Qamrebéﬁtwtﬁ{z ArtchloRbedzent slfdhy()B-dimethylamino-8-
uorobenz -1-(2, 4-di chl or obenzenesul f onyl ) - 8- |sopro

isoRfPpAY wadé@@!frai'ﬂﬁﬁ[aa@ﬂﬁ"'&]rﬁyﬂﬁnﬁ’@ﬂﬂe 4, 7-di one.

esired product is obtained with MV = 610.16
(cal cul at ed, m)noi sotopi c); neasured val ue (MtH) +:
611 16 Exa 43 1-(2,4-

or obenze esulfonyl) 6- (4-fl uorobenzyl ) - 8-i sopropy
rpho 4 QO
azMyrl m di ne- 4, 7-di one
Str ctu e, b takes place in analogy to
Exagpl € 6 rtlngfrom - am no- 6- (4-
f 1 uor oben o( 2, 4-di chl orobenzenesul fonyl ) - 8-i sopro
pyl hexahydr pyr azino[ 1,2 a]pyrimdine-4,7-dione. The

desired pr,eHuct is obtained with MW= 612.14 5
(cal cul at ed, nonoi sot opi c|):_ measur ed val ue (MrH) +:
xa

Sy@ﬂmslsgtmgqm@ inanafigy to mple 72 starting from 3-amino-6- -(3~
chlorobenzyl)-1-(2,4-dichlorobenzenesulfonyl)-8-isopropylhexahydropyrazino[1,2-

a)pyrimidine-4,7-dione. The desired product is obtained with MW = 586.10

(calculated, monoisotopic); measured value (M+H)": 587.09

Example 130
6-(3-Chlorobenzyl}-1-(2,4-dichlorobenzenesulfonyl}-8-isopropyl-3-pyrrolidin-1-
ylhexahydropyrazino{1,2-a]pyrimidine-4,7-dione |

Structure:

o hd
N_. O
Qs’f" Y
N7 TN cl
c O
0

N

0

Synthesis takes place in analogy to Example 74 starting from 3-amino-6-(3-
chlorobenzyl)-1-(2,4-dichlorobenzenesulfonyl)-8-isopropythexahydropyrazinof1,2-
a]pyrimidine-4,7-dione. The desired product is obtained with MW = 612.11
(calculated, monoisotopic); measured value (M+H)*: 613.10
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10 Br a) 9H Fluoren-9 -yl nethyl [1-[(2,2-diethoxyethyl

)i sopropyl car banoyl ] -2-(4- bronophenyl

)ethyl ] carbamate ~ Synthesis takes place in analogy to

Exanpl e 29a) (Method B) starting fromN :

Frnoc- 4- Br - Phe- OH. The desi 'f?ﬁd product is obtained wt

MV = 622.20 15 (cal cul at e&, nonoi sot opi ¢); neasured

val ue (MtNa)+: 645.30 b) 2- Ami no- 3-(4-bronmophe nyl)-N

-(2,2-d iethoxyeth yl)-Nisopro pyl prop iona mide
Exapipled3ils takes place in.anal ogy to Exanpl e 29b)

oGOy Bt DR OB e BE AR et Bggn
ylhexahgmbewakinel 2 !dlepiririims-¢,7-dibhe desired product is
obtained with MW= 400.14 (cal cul ated, nonoi sotopic);

. Sty ed val ue (MrH){: 401.10 c) .9H Fluoren-9-ylnethyl ... .. ... . . .

(2- benzyl Qxycar bonyl am no- 2- { 2- (4- br onophenyl ) - 1-
,2-dié?ﬁ%ﬁyethyl)isopropylcarbanoyl]e
car.b WA etkyl ) car bamat e 25 Synt hesi s t ook pl ace
0 tp pl e 29c) (Method B) starting from 2-
ami g ON3-(4-bf orophenyl ) -N- (2, 2-d i et hoxyethyl)-N
sopr opyhpr ﬁi on amd e. The 140 desired product is
obt ai ned Iwi th MWV = 842.29 (cal cul ated, nonoi sotopic);
nmeasur e lue (MtNa){: 865.4 _d)
Benzyl (R- am no- 1-{2- (4- bronophenyl )-1-[(2,2-. 5
di et hoxyet hyl )i sopropy[ car banoyl ] et hyl car banoyl } et hyl)
SyRhcSRBkEes pikhe anal ei99 stAAINgTrorh B-FmIP643-
y29d) (thhgﬁﬁB staf??gg[?$%ﬂ§9k+ fluo?en-Q- I netﬁyl
chipphgsayiilo tqasﬂﬁrybanzwszﬂfpzylo-&lsa@r@@mﬁ@ﬁ§Kydfepv'(az!@[1 12~

alyTmying el ¥R J05 AiRed RRAHEY P PotIn L WB MMOL T PP )
(catauistedMmiomoisblepicle shatired valleqM-H4) oéR Al Bed with MV =
620. 22 (cal cul ated, nonoi sotopic); measured val ue

Example 132 _
6-(3-Chlorobenzyl)-1-(2,4-dichlorobenzenesulfonyl)-8-isopropyl-3-morpholin-4-
ylhexahydropyrazino[1,2-a]pyrimidine-4,7-dione

Structure:

© ol . Y
. N. O
St
ffS‘N N7 cl
c O

LA
O
0
Synthesis takes place in analogy to Example 60 starting from 3-amino-6-(3- -
chiorobenzyl}-1 -(2,4-dichlorobenzenesulfonyl)-8-isopropylhexahydropyrazino[1,2-

a]pyrimidine-4,7-dione. The desired product is obtained with MW = 628.11

(calculated, monoisotopic); measured value (M+H)": 629.09
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10 (MtH)*: 621.20 e) Benzyl [1-{2-(4-

br onophenyl )-1-[(2, 2-d

i et hoxyet hyl )i sopropyl car banoyl ] et hyl -

car banoyl } - 2- (2, 4-

di chl or obenzenesul f onyl am gﬁ)ethyl]carbanate

Synthesis took place in a ogy to Exanple 29e)

(Method B) starting from benzyl 15

(2-am no-1-{2-(4-bronophenyl)-1-[(2, 2-di et hoxyethyi)is
ExamdpilBdar banoyl ] et hyl - car banoyl } et hyl ) car banat e.

The desired product is obtained with MV = 828. 14
(cal cul ate nonoi sot opi ¢); neasured val ue (M+-H) +:

11 f) Bep®yl
@‘ rm%/‘i (2, 4-di chl orobenzenesul fonyl ) - 8-i
| oxooct ahydropyr.azino[ 1, 2-a] . . SR

pyY'i m d n- &I ] carbamat e Synthesis took place in

anal ogy tjo anpl e 29f) (Method B) starting from
benzyl N

[1-{2-( 4-J9r—_6(?mphenyl )-1-[(2, 2-di et hoxyet hyl )i sopropyl c
ar banoyl ] et hyl car banoyl } - 2-

(2, 4-di chl or obenzenesul f onyl am no) et hyl ] car ba nat e.

ir
) JodaGR GBS bR ARl iR e R 2 - o
quJraﬁhéng)et}SyimhjméteM br onobenzyl ) - 1- (2, 4-di chl or obe
nzenesul f on 8- |soprop | hexa
Sy &s@a%%szpnya@ﬁi n anglogy b xarnle 29ay (Meteg B)giattingsTam N-

FrioR9K Fqi’ﬁ’é:?r L nzyfgﬁ %l%dﬁé?ﬁ%tﬁalaggbwﬂ\ﬁwgd\i@ 28 (calculated,

starting
monpBotepiby, anetsanay valug (VB HY b6h26r obenzenesul fonyl ) - 8-
I sopropyl -4, 7- di oxooct ahydr opyr azi no
[1, 2-a] pyri m' di n-3-yl ] carbamate. The desired product
b) 2-Amité-R(4Hudepken NediidthbR AN Ipropionamide
)(ca [ cul a%e nopﬁm gmg. c); yél:ftﬁ\{éf val p%(yp'_é)
Synthesis takes place in analogy to Example 29b) {(Method B) startlng from 9H-

Cl

fluoren-9-yimethyl [1-[(2,2-diethoxyethyl)isopropylcarbamoyl]-2-(4-
fluorophenyl)ethyljcarbamate. The desired product is obtained with MW = 340.22
(calculated, monoisotopic); measured value (M+H)*: 341.20

¢) 9H-Fluoren-9-yimethyl {2-benzyloxycarbonylamino-2-{2-(4-fluocrophenyl)-1-[(2,2-
diethoxyethyl}isopropylcarbamoyilethylcarbamoyl}ethyl)carbamate

Synthesis took place in analogy to Example 29¢) (Method B) starting from 2-
amino-3-(4-fluorophenyl)-N-(2,2-diethoxyethyl)-N-isopropylpropionamide. The
desired product is obtained with MW = 782.37 (calculated, monoisotopic);
measured value (M+Na)": 805.37

- d) Benzyl (2-amino-1-{2-(4-flucrophenyi)-1-[(2,2-

diethoxyethyl)isopropylcarbamoyl]ethylcarbamoyljethyi)carbamate

Synthesis took place in analogy to Example 29d) (Method B) starting from 9H-
fluoren-9-yimethyl (2-benzyloxycarbonylamino-2-{2-(4-fluocrophenyl)-1-{(2,2-
diethoxyethyl)isopropylcarbamoyljethylcarbamoyl}ethyl)carbamate. The desired




10

15

20

25

30

©) Repgyddxarirtdhiorephena

603.01 h) N [6-(4-Bronmobenzyl)-1-(2, 4-di ch[orobenzene
sul fonyl)-8-isopropyl -4, 7-

di oxooct ahydr opyrazi no[ 1, 2-a] pyri m di n-3-yl ] acet am de
Synt hesi s takes place in analogy to Exanple 21 h)
starting fron13-an1no-6-(ﬁp

br onobenzyl )-1-(2, 4-dichlo 5%enzenesu|fony|)-8-isoprop
yl hexahydropyrazino[ 1, 2- a] pyrindine-4,7-dione_ The
desired product is obtained with MV = 644.03

produgat éupblaingd with MBIV sobep3e)(calrelater eaonaiseiop(iaRpasured value

(Nﬁﬁﬁ q%ﬁ&gfple 145
N ['6-(4-Br onobenzyl ) - 1- (2, 4-di chl or obenzenesul fonyl )-8
-1 sopropyl -4, 7-

di oxooct ahydr opyr azi no{_&zz%%!qgﬁéwgt&m&éégg%%@gg ﬁethyi-
caffetigyl- 2 @0akifliord S LRl faf R B)d i e bMate
Syﬁtmﬁlﬁtdmhmwmnéiogjwtd !(E)ﬁa(; mp%@g})(Mu?bé?le stgpiingfronoenzyl

(2-5tae - RoTRRRenl 3155 diethp BAIEY SeoPTRBHERLGTBpH Iy

| Ca%w'%i@om%n%%f {Q&-X%rgdé’&ﬁé 8bikhfed with MW = 768.22

(calcalbtent, olmnuisntepic); froegsyres8 viakmpivbrlya) 4?9’1 23
di oxooct ahydr opyr azi no
[1, 2-a] pyri m din-3-yl]cycl obut anecar boxanm de Synt hesi s

f) Bér'fﬁﬁ [@t@ﬂ@oﬂd&eﬁﬁﬂbﬂ&m 4- asclﬁa@?ﬁé@ze?%satf@rﬁw)-agséﬁr@ﬂym 7-

0- 6- (4- bronbbenz

dei'iO@ﬁt&BWdMYZM@@MI,Eﬁmmr%nlémr%dﬂmrb?m%&ahydr opyr azi no[

3 im ding-4. 7-dj ir '
Syég‘lzeg?snté)g)k\?éfééenman%%ydjcnggrﬂﬁle I8 (19680458) ALY Forhbenzyl
[1-{2-(4-fluorophenyl)-1-[(2,2-diethoxyethyl)isopropylcarbamoyliethylcarbamoyl}-2-
(2,4-dichlorobenzenesulfonylamino)ethyllcarbamate. The desired product is
obtained with MW = 676.13 (calculated, monoisotopic); measured value (M+H)™:
677.1

g) 3-Amino-6-(4-fluorobenzyl)-1-(2,4-dichlorobenzenesulfonyl)-8- lsopropylhexa-
hydropyrazino[1,2-a]pyrimidine-4,7-dione

'SyntheS|s took place in analogy to Example 29g) (Method B) starting from benzy!

[6-(4-fluorobenzyl)-1-(2,4-dichlorobenzenesulfonyl)-8-isopropyl-4,7-
dioxooctahydropyrazino[1,2-a]pyrimidin-3-yllcarbamate. The desired product is
obtained with MW = 542.1 (calculated, monoisotopic); measured value (M+H)"™
543.12 |

h) N-[6-(4-Fluorobenzyl)-1-(2,4-dichlorobenzenesulfonyl)-8-isopropyl-4,7-
dioxooctahydropyrazino[1,2-a]pyrimidin-3-ylJacetamide

Synthesis takes place in analogy to Example 21h) starting from 3-amino-6-(4-
fluorobenzyl)-1-(2,4-dichlorobenzenesulfonyl)-8-isopropylhexahydropyrazino[1,2-
a]pyrimidine-4,7-dione. The desired product is obtained with MW = 584.11

(calculated, monoisotopic); measured value (M+H)": 585.08
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(cal cul ated, nonoi sotopic); measured val ue (M+H)*:
685. 04 Exanple 147 N-[6-(4-B

ronobenzyl ) -1- (2, 4-di chl orobenzenesul fonyl ) -8-i sopropy
l-4,7- 10

di oxooct ahydr opyrazi no[ 1, % ] pyrimdin-3-yl]cycl openta
necar boxam de Structure: é@nthe3|s takes place in
anal ogy to Exanple 31 starting from 3-am no-6- (4-

br onobenzyl ) - 1- (2, 4- di chi or obenzenesu | fonyl)-8-iso
pro pyl hexa hyd ropyrazi noj1,2 15

,%bﬂygl.ﬁl di ne-4, 7-di one. The desired product is
alnéd with MW= 698.07 (cal cul ated, nonoi sotopic);

N- [\Temmdwwﬁbeﬁzéh@é{ﬁlfbnyﬁ%(ﬁllﬂdd’abéniﬁ)z Sgicgﬂbm‘(ledr 7-

or obe

e 148 N- 4- Brompbenz -1
_ _d:qxg@g%mﬂ;fqﬂngmg1,,?sgknyapyqimzﬁ ya/cycio;)ropanecarboxami de

stdicRifgoct ahydr opyrazi no[ 1, 2-a] pyri m di n-3-yl ] pyrrol id
i ne-2-carboxa md e ci N Synthesis takes place in

anal ogy t nple 40 starting from 3-am no- 6- (4-
nopbenzyl Y- 1-( 2, 4-di chl or obenzenesul f onyl ) - 8-i soprop
K ahydr V/. | 70 ,F2- a] pyri mdine-4,7-dione . The
egl p/rgdu t itai ned with MW= 699. 07
(c,cgrl N" nohoi sot opi ¢c); neasured val ue (M+H) +:

edN
(%&JTBE@ le 149
N-[6 (4- Brionmobenzyl ) - 1- (2, 4-di chl or obenzenesul fonyl )-8
-i sopr opyl 4.4-

Synthesis takes place in analogy to Example 22 starting from 3-amino-6-(4-
flucrobenzyl}-1-(2,4-dichlorobenzenesulfonyl)-8-isopropylhexahydropyrazino[1,2-
a]pyrimidine-4,7-dione. The desired product is obtained with MW = 610.12
(calculated, monoisotopic); measured value (M+H)": 611.09

Example 135

“N-[1-(2,4-Dichlorobenzenesulfonyl)-6-(4-fluorobenzyl)-8-isopropyl-4,7-

dioxooctahydropyrazino[1,2-a]pyrimidin-3-yl]cyclobutanecarboxamide

Structure;
o ~
N._ _.O F
NJeds]
)4 N7 N
¢ O
LA

N
o
Synthesis takes place in analogy to Example 30 starting from 3-amino-6-(4-
fluorobenzyi)-1-(2,4-dichiorobenzenesulfonyl)-8-isopropylhexahydropyrazino[1,2-
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di oxooct ahydr opyrazi no[ 1, 2-a] pyrim di n-3-yl] -4-dim
et hyl am nobenzam de Structure: ci -N Synthesis takes
pl ace in analogy to Exanple 25 starting from
3-am no- 6- (4- bronobenzyl)-1-(2, 4-
dichIorobenzenesulfonyl)-g-ésopropylhexahydropyrazino[
1,2- a]lpyrimdine-4,7 -di ﬁ The desired product is
obtained with MV = 749.08 (cal cul ated, nonoi sot opic);
measur ed val ue %_ 750.10 0 144 Exanple 150
alpyriredipe-4e7 cianse gl qe81re@23rﬂdlmtd$1pbtayb%d1wéhéé\m F6R¢I1¢- 8

(el RS oloniet T Rures vake M A35 30t  nam de 5

Structure: C N Synthesis takes place in analogy to
Exanpl e 50 starting from 3-am no-6-(4-

Expryiedéhizyl ) - 1- (2,4-d ich.lorobe nze ne

f
Nt PPl B o 8 AL AN bopyis. -
diosbbetahpdropytdzindi 2-JPyritdid 3-yipaclopeatakcarboxamide
nonoi sotopi c); measured value (MrH)+: 708. 07 Exanpl e
Stryeliire: [ 6- (4- Br onobenzyl ) - 1- (2, 4-d
|chloroben;ﬁpesulfonyl) 8-isopropyl -4, 7-

ci.di axooct ahyflropyrazino[ 1, 2-a] pyrim din-3-yl]-3-tert-bu
Ty LYy
s
/S\

& O/ N N

Synthesis takes place in analogy to Example 31 starting from 3-amino-6-(4-
fluorobenzyl)-1-(2,4-dichlorobenzenesulfonyl)-8-isopropylhexahydropyrazinof1,2-
a)pyrimidine-4,7-dione. The desired product is obtained with MW = 638.15
(calculated, monoisotopic); measured value (M+H)": 639.14

Example 137

N-[1-(2,4-Dichlorobenzenesulifonyl)-6-(4-fluorobenzyl)-8-isopropyl-4,7-
dioxooctahydropyrazino[1,2-a]pyrimidin-3-yl]-4-dimethylaminobenzamide

Structure:

o hd
\ N._ O F
£ LT
I/ \N
cl O
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N Synt hesis takes place in anal ogy to Exanple 28
starting from 3-am no- 6- (4-
br onobenzyl ) - 1- (2, 4-di chl or obe
nzenesulfonyl)-8-isopropylhexahydropyrazino[l,z-
a] pyri m di ne-4, 7-di one. % desired product is
obtai ned with NMV— 701. 08 8 (cal cul at ed,
nonoi sot opi ¢); neasured value (M:H) +: 702.0 145 15 |
Exanpl e 152 |
N-[ 6- (4- Bronobenzyl ) -1-(2, 4-di chl or obenzenesul fonyl )-8 |
SyRIrERRLRE plackin anslonye Bramele 20 Starpadrom aming:
flubahanmzele-1- 81;4 dml'ilmeberﬁﬂen@lsuﬁiwmmhBSﬁsdprbpwaexmmepyrazmoﬁ 2-

| 26 from 3- - 6- ( 4-
| alwr&é%@réirﬁqem@%d%ﬁ%qaéfpéﬁgwr Bained widh kG .@@pﬁm

h . di Th
AR VIR Lo dreq SR QI g one e
(cal cul ated, nonoi sot opic); rreasured val ue (I\/H—|)}:

E 681.0 arrpl e 153
XA 1885 onobenzy! ) - 1- (2, 4- di chl or obenzenesul fonyl ) - 8

N-HIL@ORREMbrobehzenesulfon I} -6-( -ﬂuoroben I)—8 [soprop 1-4,7-
di oxooct ahydr opyr azi no - yrimdin-3-yl]cyclopropa
dqueggiafrwdmpymlnﬂﬂ r2:ra}pynm1d1t£{3 ﬂ]mﬂthanesslfonam:de

Structure:

G hd |

N. O F

Qsﬁo/(i/@/
N7 TN

,‘s’/O
07\

Synthesis takes place in analogy to Example 26 starting from 3-amino-6-(4-
fluorobenzyl)-1-(2,4-dichlorobenzenesulfonyl)-8-isopropylhexahydropyrazino[1,2-
a]pyrimidine-4,7-dione. The desired product is obtained with MW = 620.07

(calculated, monoisotopic); measured value (M+H)": 621.04

Example 139
1-(2,4-Dichlorobenzenesulfonyl)-3-dimethylamino-6-(4-fiuorobenzyl)-8-
isopropylhexahydropyrazino{1,2-a]pyrimidine-4,7-dione

Structure:

Cl \I/
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-b Synthesis takes place in anal ogy to Exanple 27
starting from 3-am no-6-(4- bronobenzyl)-1-(2, 4-
di chl or obenzenesul f onyl ) - 8-i sopr opyl hexahydr opyr azi no[
1,2- a]pyrimdine -4,7-dione. The desired product is
obtained with MV = 706. 01 38calculated, nonoi sot opi ) ;
nmeasured val ue (MH) }: ; 1 20 146 | Exanple 154
6- (4- Bronobenzyl ) - 1- (2, 4 di chl orobenzenesul fonyl )-8-is
opropyl - 3-pyrrolidin-1- _ i
Syyﬂhnéb‘aatﬁb?@ﬁ @%Walz ansogy 2o &xgyinlei’di sierting frogm §ramino-6-(4-

fluc%ggﬁ,ﬁ%)”f 3 4{2 %?H%ﬁ@&%h%@n@sgﬁ&ﬁ@ %-1%)%?aﬁﬂh&%y89{¥pfr§zmo[1 2-

a]dgnmmhemzwd)orib Gﬁe%ebu@hlmoo@@mg ebksned m‘th'l\)IV\B— 530 I30p
hexahydr opyr azi no[ 1, 2- ] pyrim di ne -di one. The
(Ca&%@tﬁgd”\%@@l%qp'?)s ”Eﬁﬁsb_'i’%tdalﬁﬁt(M"M/l/ 645@ 06 B
(cal cul ated, nonoi sotopic); measured val ue (I\/H—I) *:
657.06 10 Exanpl e 155 C C 10 S C C a) 9H
Eth'LplédﬂDQ yl methyl [1-[(2,2- diethoxyethyl )
|sopro

b
-Azetldln yI 1a(r 4a H%%Urogenzenesulfonyl)-ﬁ (4-fluorobenzyl)-8-isopropylhexa-
hydropyrazino[1,2-a]pyrimidine-4,7-dione

Structure:

o hd
N_ _.O F
g 10
& of/S‘N N
Y
N

<

Synthesis takes place in analogy to Example 73 starting from 3-amino-6-(4-
fluorobenzyl)-1-(2,4-dichlorobenzenesulfonyi)-8-isopropylhexahydropyrazino[1,2-
a]pyrimidine-4,7-dione. The desired product is obtained with MW = 582.13

~ (calculated, monoisotopic); measured value (M+H)": 583.04

Example 141
1-(2,4-Dichlorobenzenesulfonyl)-6-(4-fluorobenzyl)-8-isopropyl-3-pyrrolidin-1-
ylhexahydropyrazino[1,2-a]pyrimidine-4,7-dione

Structure:

Cl Y
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di chl or ophenyl ) et hyl ] carbamate 15 Synt hesis takes -
pl ace in anal ogy to Exanple 29a) (Method B) starting
fromN Fnoc-3,4-Cl2 -Phe-OH The desired product is
obtained with MW= 612.22 (cal cul ated, nonoi sotopic);
measured val ue (MtNa)+: 635 .2 b) 2-Am no-3-(3,4-d ich
lo ro phenyl)- N (2,2-d ie€etffoxyethyl)-N -isopro pyl
pro piona mide 147 Synthesis takes place in anal ogy
to Exanple 29b) (Method B) starting from 9H

fl uoren-9- yI nmet hyl

Syl bR %ﬁ““ﬁ?&ﬁ{?ﬁ%@%ﬁ@% ARG rom o BIiEB-(rs

ﬂu@&a;tb@n@ﬂqt1vwztmdmmmos&%ﬁésw@hwb?&ﬂ%pﬁﬁ@%w@ﬁy:@kmon 2-

measur ed val ue 391. 16

almrnFdinerdh=-loge. &B’tqmsnred product is obtained with MW = 596.14

(e B RO PR BRa OB LR Car by
et hyl )carbamate Synthesis took place in analogy to

Exanpl e 29¢) (Method B) starting from 2-
Exagmpig-1#2 3, 4- di chl oro

D T P T e
ylh%&ah@d}obymzﬁw[a,eeﬂpynmrmn@@u}mm measur ed val ue
L H) +: 833.30 d) Benzyl (2-am no-|
Stucylres 4. di chl or ophenyl ) - 1-[ (2, 2-
di et hoxye )i sopropyl car banoyl ] et hyl car banoyl } et hyl )

c;c bamat e 15 nt hesi s took place in analogy to
Rl

f ~ef1- Or vl

(2 qu‘\z 0

FB) starting from 9H
(22

di et hoxye hyP) i sopropyl car banoyl ] et hyl car banoyl } et hyl)
car bamaie NThe desired product is obtained with MN=
610. 23 calculated, nonoi sot opi ¢); measured val ue

( MtH) +: 1.27 20 e) Benzyl

[1-{2- (3, 4-di chl orophenyl)-1-[ (2, 2-

car bonyl am no- 2- { 2- ( 3, 4-di chl or ophenyl ) - 1-

Synthesis takes place in analogy to Example 59 starting from 3-amino-6-(4-
fluorobenzyl}-1-(2,4-dichlorobenzenesulfonyl)-8-isopropylhexahydropyrazino[1,2-
ajpyrimidine-4,7-dione. The desired product is obtained with MW = 610.16
(calculated, monoisotopic); measured value (M+H)": 611.16

Example 143

1 -(2,4-Dichiorobenzenesulfonyi)-6—(4—fluorobenzyl)—8—isopropy|-3-morpho|in-4¥
ylhexahydropyrazino[1,2-a]pyrimidine-4,7-dione

Structure:
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di et hoxyet hyl )i sopropyl car banoyl ] et hyl car banoyl } - 2- ( 2,
4- di chl orobenzen esul f onyl am no) et hyl ] car bamat e

Synt hesi s took place in anal ogy to Exanpl e 29e)
(Method B) starting from benzyl 25
(2-amno-1-{2-(3,4-d
ichlorophenyi)-l-[(2,2-diéFﬁ%xyethyl)isopropylcarbanoy
| Jethyl - carbanoyl }et hyl )carbamate. The desired
product is obtained with MW= 818.15 (cal cul ated,
nDnoisotopic) nmeasured val ue (M+H) +: 819.20 f) Benzyl

({ or gab néeé;'ﬁ%%d)g tokié’gﬁp%&ﬁagmg fr%rB 3-amino-6-(4-
b

ﬂudrdbmgt)ahmmwmbmiéne%uﬁbnw B%Gbrﬁp)'ﬂhb!kém&frbmtmoﬁ 2-

Synt hesi s_took place in anal ogy to Exanp

 lp TR Re-B7 -Gone {Tiyesit Peruslis oplained panadW L 61214

o PR o g d e waus (M P18 Raoy1 - 2- 2,
4- di chI or obenzenesul fonyl am no) et hyl ] carbamate. The
desilreed%{)r oduct is obtained with MNVN= 726.06

E ed, nonoi sotopic); measured val ue ( M+H) +:
727.1 5 g)

3- Am no- (3 4-di chl orobenzyl ) - 1- (2, 4- di chl or obenzenes
ul fonyl) -

Gl opylhe ahydropyr gzi no[ 1, 2- a] pyri ni di ne- 4, 7- di one
esps (fo0K placy”in anal ogy to Exanple 299)
E%;E%b siar tiag fron1benzy|
[611304’H|c | orobenzyl)-1-(2, 4-di chl orobenzenesul f onyl
)-8-isop d-4,7-
di oxooct allydr opyr azi no[ 1, 2- a] pyri m di n- 3-yl ] car banat e.
The desire oduct is 10 obtained with MV = 592.03
(cal cul ated, nonoi sotopic); neasured val ue ( MtH) +:
593. 00 h)
N-[ 6- (3, 4-Di chl orobenzyl)-1-(2, 4-di chl orobenzenesul f on
a)9WF|&or§rn9rmﬁthyﬂ[1Z[(2@-ﬁ:@mﬁ@bﬂmyms@pfwdaasam@w%@:a]
pyrimd in yl Jacetam de 1 nthesis 'takes plface in
brefRapbenyyllethyilearianeatel h) starting from 3-ani no- 6- (3, 4-

Syﬂﬂ'&msofa?(gg rﬂaﬁ’ée) in Jan%?og‘b tg)' @)&lrﬂﬁigbﬂg ?M%tﬁ'oﬁ Ig%%mnggsfrom N-
Fmoc-4-Br-Phe-OH. The desired product is obtained with MW = 622.20

(calculated, monoisotopic); measured value (M+Na)": 645.30

b} 2-Amino-3-(4-bromophenyl)-N-(2,2-diethoxyethyl)-N-isopropylpropionamide
Synthesis takes place in analogy to Example 29b) (Method B) starting from 9H-
fluoren-8-yimethyl {1-{(2,2-diethoxyethyl)isopropylcarbamoyi]-2-(4-
bromophenyl)ethyljcarbamate. The desired product is obtained with MW = 400.14

(calculated, monoisotopic); measured value (M+H)*: 401.10

c) 9H-Fluoren-9-yimethyl (2-benzyloxycarbonylamino-2-{2-(4-bromophenyi)-1-
[(2,2-diethoxyethyl)isopropylcarbamoyllethylcarbamoyl}ethyl)carbamate
Synthesis took place in analogy to Example 29c¢) {(Method B) starting from 2-

' amino-3-(4-bromophenyl)-N-(2,2-diethoxyethyl}-N-isopropylpropionamide. The
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I sopropyl hexahydr opyr azi no[ 1, 2- a] pyri m di ne-4, 7-di one.
The desired product is obtained with MV = 634.04
(cal cul ated, nonoi sotopic); neasured val ue (M-H) +:
635.0 20 Exanple 156 N-[1

-(2, 4-Di chIorobenzenesulfqgﬁl)-6-(3,4-dichlorobenzyl)-
8-isopropyl -4, 7-

di oxooct ahydr opyrazi no[ 1, 2-a] pyri m di n-3-yl ] cycl opropa
necar boxam de Structure: Cl1 25 N ci cl Synthesis

desiggcbprogugtis abtaiaad vathMV6 =Bdng? catuligleds Mangisotenie);
3-am Nno-6- R
me&s@ﬁ%d;?adﬁ%&%ﬂajlﬁpéﬁ_ di chl orobenzenesul fonyl ) -8- i

sopr opyi hexahyd ropyrazi no[ 1, 2-a] pyri m di ne-4, 7-di one.
The desired product is 149 obtained with MV = 660. 05

. d) Beapd dR-aneino-1-fotfobeweephenyl)-tHadar ed val ue (M+H). .

it AR Al Rl AnkPyicarharoyiptyyicarbamate

Syfihellsabok el ih-dhalarodidme 29d) (Method B) starting from 9H-
di oxpoct ahydr opyrazi no[ 1, 2- a] pyri m dj

dji n
fluoreng§-yimethyddrhanzylaeyeshenyie mirp+Zoer (drromapheayl)-1-[(2,2-
diethoxyethyl)isopropylcarbamoyllethylcarbamoyl}ethyl)carbamate. The desired
product is obtained with MW = 620.22 (calculated, monoisotopic); measured value

(M+H)": 621.20

e) Benzyl [1-{2-(4-bromophenyl)-1-[(2,2-diethoxyethyl)isopropylcarbamoyl]ethyl-
carbamoyl}-2-(2,4-dichlorobenzenesulfonylamino)ethyljcarbamate

Synthesis took place in analogy to Example 29e) (Method B) starting from benzyl
(2-amino-1-{2-(4-bromophenyl)-1-[(2,2-diethoxyethyl)isopropylcarbamoyijethyl-
carbamoyl}ethyl)carbamate. The desired product is obtained with MW = 828.14

{calculated, monoisotopic); measured value (M+H)": 829.11

f) Benzyl [6-(4-bromobenzyl)-1-(2,4-dichlorobenzenesulfonyl)-8-isopropyl-4,7-

dioxooctahydropyrazino[1,2-a]pyrimidin-3-yijcarbamate

| 'Synthesis took place in analogy to Example 29f) (Method B) starting from benzyl

[1-{2-(4-bromophenyl)-1-[(2,2-diethoxyethyl)isopropylcarbamoyi]ethylcarbamoyl}-2-
{2,4-dichlorobenzenesulfonylamino)ethyllcarbamate. The desired product is
obtained with MW = 736.05 (calculated, monoisotopic); measured value (M+H)":
737.1

g) 3-Amino-6-(4-bromobenzyl)-1-(2,4-dichlorobenzenesulfonyl)-8-isopropylhexa-
hydropyrazino[1,2-alpyrimidine-4,7-dione

Synthesis took place in analogy to Example 29g) (Method B) starting from benzyl
{6~(4-bromobenzyl)-1-(2,4-dichlorobenzenesulfonyl}-8-isopropyl-4,7-
dioxooctahydropyrazino[1,2-a]pyrimidin-3-yljcarbamate. The desired product is
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CE G Synthesis takes place in analogy to Exanple 30
starting from 3-am no-6- (3, 4-

di chl orobenzyl ) - 1- (2, 4-di chl orobe nzenesul fonyl )-8 10
I sopropyl hexahydr opyr azi no[ 1, 2- a] pyri m di ne-4, 7- di one.
The desired product is o yﬁined with MV = 674.07
(cal cul ated, nonoi sotopic); neasured val ue (MtH){:
675. 05 Exanple 158 15 - N-[1-(2, 4-

Di chl or obenzenesul fonyl ) -6- (3, 4-d ] .
obitained matheYIY, FB08-0% (gfesiigted ampnoisotopic), measured value (M+H)™

O%id)]xooct ahydr opyrazi no[ 1, 2-a] pyri m di n-3-yl ] cycl opent a
nécar boxam de Structure: CI C C Synthesis takes

pl ace in analogy to Exanple 31 starting from

- _h_)ﬁi-fﬁrﬁﬂgﬁégéég%éw)i?—(%flzﬂi@nlem%néaeﬁ%‘iﬁ)@ymﬂr@ﬁpfgwé‘lfso

id 8131 iqd di ne- 4, 7- di one.
R e P SRR "o 06
Sg%rﬂg&gé%sgﬁmewacﬁ)hmiréﬁém%pﬁoi&xamﬁle%|c$tarthgg|éro(rwﬂi#@nﬁno-ﬁ—(tl-

e - - or obenzene :

DrSP R 612 A SR B TR ATy e OBy SroRyrazinol 1,2
i L S b
(calculated, monoisotopic); measured value (M+H)": 645.0

Example 145
N-[6-(4-Bromobenzyl)-1-(2,4-dichlorobenzenesulfonyi)-8-isopropyl-4,7-
dioxooctahydropyrazino[1,2-a]pyrimidin-3-ylJcyclopropanecarboxamide

Structure:

o hd
N O Br
ST Y
N7 TN
c o
(o)

'

Synthesis takes place in analogy to Example 22 starting from 3-amino-6-{4-

bromobenzyl}-1-(2,4-dichlorobenzenesulfonyl)-8-isopropylhexahydropyrazinof1,2-
a|pyrimidine-4,7-dione. The desired product is obtained with MW = 670.04

(calculated, monoisotopic); measured value (M+H)": 671.06

Example 146
N-{6-(4-Bromobenzyl)-1-(2,4-dichlorobenzenesulfonyl)-8-isopropyl-4,7-
dioxooctahydropyrazino[1,2-a)pyrimidin-3-yl]cyclobutanecarboxamide
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Cl C -N Synthesis takes place in analogy to Exanple

25 starting from 3-am no-6-(3, 4-

di chl orobenzyl ) - 1- (2, 4-di chl or obenzenesul f onyl ) - 8-

sopr opyl hexahydr opyr azi no[ 1, 2- a] pyri m di ne- 4, 7-di one.-

The desired product is oqhgined with MV= 739.10

(cal cul ated, nonoi sotopi c)’; " “nmeasur ed val ue ( MtH) +:

740. 0 Exanpl e 160

l-tert-Butyl-3-[1-(2, 4-di chl orobenzenesul fonyl)-6-(3,4
StrugiwBl or obe nzyl ) - 8-i-sopropyl -

4, 7- di oxooct ahydr opyrazi no[ 1, 2-a] pyri m di n-3-yl Jurea
cifS CLNN NO Cl1 d 151 Synthesis takes
le 28 starting from

- di.chl orobenzenesul fonyl )-8- . ...
i no[ 1, 2-a] pyri m di ne-4, 7-di one.
duct is obtained with MV = 691. 10

noi sot opi c); measured val ue (M+H)}:

The‘desir
(cal cul ate

[:fx:o

Synthesis takes place in analogy to Example 30 starting from 3-amino-6-(4-

bromobenzyl)-1-(2,4-dichlorobenzenesulfonyl)-8-isopropylhexahydropyrazino[1,2-
alpyrimidine-4,7-dione. The desired product is obtained with MW = 684.06
(calculated, monoisotopic); measured value (M+H)": 685.04

Example 147
N-[6-(4-Bromobenzyl)-1-(2,4-dichlorobenzenesulfonyl)-8-isopropyl-4,7-
dioxooctahydropyrazino[1,2-a]pyrimidin-3-yl]cyclopentanecarboxamide

Structure:

ol hd
N_ O Br
L LT LY
' 7N TN
c ©

(L

N

g

Synthesis takes place in analogy to Example 31 starting from 3-amino-6-(4-
bromobenzyl)-1-(2,4-dichlorobenzenesulfonyl)-8-isopropylhexa hydropyrazinof1,2-
alpyrimidine-4,7-dione. The desired product is obtained with MW = 698.07

(calculated, monoisotopic); measured value (M+H)*: 699.1
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5 692. 0 Exanple 161
N-[1-(2, 4- D chl orobenzenesul fonyl ) - 6- (3, 4-di chl or obenz
yl)-8-isopropyl -4, 7-
di oxooct ahydr opyrazi no[ 1, 2- a] pyri m di n- 3-yl ] met hanesul
fonam de 10 Structure: a1x[:4i a Synthesis takes place
in anal ogy to Exanple 26 starting from 3-am no-6-(3,4
di chl or obenzyl)-1-(2, 4- dichlorobenzenesulfonyl)-8-
i sopropyl hexahydropyrazi no[ 1, 2-a] pyri m di ne- 4, 7- di one.
Exprplectd® ed product is 15 obtained with MN— 670. 0

N-gt%@-ggér@xﬁgn%@ﬁ-g%ﬁ%&%P()Uen%ﬁééﬁlqulyﬁ-@-lggp%m*?

dldxo(oataﬁlfryﬂrdmlr@zm@[ﬂ re-alps/sitiid m‘B‘W] pyardlidire-Zicafboxantidazy |
)-8-1sopropyl -3-pyrrolidin-I

____St'Z‘{W-I"ﬁexahydr opyrazino[ 1, 2-a] pyrim.dine-4,7-dione..

Structure: . Cl .Cf ClL O 152 Synthesis takes place in-
canalogy to anple 74 starting from 3-am no-6-(3,4- d
[ r obenz 2-4-.8di chl or obenzenesul fonyl ) - 8-

i N azi no
[1, -%,}Spm _di one. The desired product is
C

Synthesis takes place in anaiogy to Example 40 starting from 3-amino-6-(4-
bromobenzyl)-1-(2,4-dichlorobenzenesulfonyl)-8-isopropylhexahydropyrazino{1,2-

a]pyrimidine-4,7-dione. The desired product is obtained with MW = 699.07

(calculated, monoisotopic); measured value (M+H)": 700.2

Example 149
N-[6-(4-Bromobenzyl)-1-(2,4-dichlorobenzenesulfonyl)-8-isopropyl-4,7-

- dioxooctahydropyrazino[1,2-a]pyrimidin-3-yl]-4-dimethylaminobenzamide
~ Structure:

a hd
N 8] Br
Qé’ LY
N7 TN
cl O
o)
ﬁo

\
Synthesis takes place in analogy to Example 25 starting from 3-amino-6-(4-
bromobenzyl)-1-(2,4-dichlorobenzenesulfonyl)-8-isopropylhexahydropyrazino[1,2-
a]pyrimidine-4,7?dione. The desired product is obtained with MW = 749.08
{calculated, monoisotopic); measured value (M+H)*: 750.10
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obtai ned with MWV =646. 07(cal cul ated, . nonoi soto. pic);
nmeasured value (MH)}: 5 647.05 Exanple 163
1- (2, 4- Di chl or obenzenesul f onyl ) - 6- (3, 4- di chl or obenzyl)
- 8-i sopropyl - 3- nor pholin- 4-
yl hexahydr opyr azi no[ 1, 2- a] gy‘_ri m di ne- 4, 7-di one 10
Structure: C C C Synt hé I's takes place in anal ogy
to Exanple 60 starting from 3-am no-6- (3, 4-
di chl orobenzyl ) - 1-(2,4-di chl orobenzenesul fonyl )-8- i
so propyl hexahydr opyrazi no[ 1, 2-a] pyri m di ne-4, 7-di one.
il.,red product is 15 obtained with MW= 662. 07
E’%Bi?lgﬁl%lgt ed, nonoi sotopic); nmeasured val ue ( M+H) +:
N-[B5@- B fo itsarizlyD- 1L 4 4 alicilofdbahz & Jlfu ayie8-iSo yrlops -4 -
1-[(2,2-d iethoxyethyl)isopr o?yl car banoyl | - 2- (3, 4-
niedingpeeesi s t akes ..
Strﬂcﬂﬁ‘g' in anal ogy to Exanple 29a) (Method B) starting
romN- Fnoc- 3, 4- F2- Phe-OH .- The desired product is
obt ai ned w MN = 580. 27 (cal cul ated, nonoi sotopic);

clgeasured va ueo(l\/H-Na);a: 603.25 5 b)
2 ng; 3 - di Fophenyl ) - N- (2, 2- di et hoxyet hyl ) - N
- s aprdpyllpr opi o de
7N TN
cl ©
LA

N
o)
==

\

N
Synthesis takes place in analogy to Example 50 starting from 3-amino-6-(4-
bromobenzyl)-1-(2,4-dichlorobenzenesulfonyl)-8-isopropylhexahydropyrazino[1,2-
alpyrimidine-4,7-dione. The desired product is obtained with MW = 707.04

(calculated, monoisotopic); measured value (M+H)": 708.07

Example 151
1-[6-(4-Bromobenzyl)-1-(2,4-dichlorobenzenesuifonyl)-8-isopropyi-4,7-
dioxooctahydropyrazino[1,2-a]pyrimidin-3-yl]-3-tert-butylurea

Structure:

o hd
\T:;:l\ N (@] Br
s (T Y
é’/
7ONT N
c O
' 0
N
=0
N

Synthesis takes place in analogy to Example 28 starting from 3-amino-6-(4-
bromobenzyl)-1-(2,4-dichlorobenzenesulfony!)-8-isopropylhexahydropyrazino{1,2-
a]pyrimidine-4,7-dione. The desired product is obtained with MW = 701.08
(calculated, monoisotopic); measured value (M+H)Y": 702.0
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Synt hesis takes place in analogy to Exanple 29b)
(Method B) starting from9H fluoren-9-yl nethyl

[1-] (2, 2-di et hoxyet hyl )i sopropyl car banoyl | - 2- (3, 4-

di f 1 uor ophenyl ) et hyl ] car bamat e. The desired product is
obtained with MV = 358. 21 4écal cul at ed, nonoi sot opi c);
nmeasur ed val ue (MH) +: 35&. 10 c¢)

9H Fl uor en- 9- yl et hyl

(2- benzyl oxycar bonyl am no- 2- {2- (3, 4-di f| uor ophenyl ) - 1-
[ (2, 2-di et hoxyet hyl )i sopropyl car banoyl ] et hyl car banoyl }

Ex%{%@ﬁ' carbanp Synthesis took place in analogy to
I'8%29c) (Method B) starting from2 a

N-[Bi(ﬂCBran(o'beﬁzsil)i1f-(2,4—dichIorobenzenesulfonyl)—8~isoprop?/l-4,7—
. luorophenyl )-N- (2, 2-di et hoxyet hyl ) - N-1 sopr opyl propi ona
dioxpeetanydrepyrezing é&@awmmugiryl]rae presyionamide My =
Str?%@ 6 (cal cul ated, nonoisotopic); neasured val ue

+: 801.35 d)
1no-1-{2-(3, 4-di fl uorophenyl)-1-[(2, 2-

Benzyl ( 2-

cldiLet hoxyet hyl )Bsopr ope/l car banoyl ] et hyl car banoyl } et hyl)
er208yn 'srtook pl ace in analogy to
Pie 2 d B) starting from 91-1-

f1 fornto- W nethy
(2- benzﬁ\?&%ar bonyl am no- 2-{2-(3, 4-di fl uor ophenyl ) - 1-
[ (2, 2-

di et hoxyetf'\gyp) i sopr opyl car banoyl ] et hyl car banoyl }

et hyl ) cardfawat e. The desired product is obtained with

MV = 578.29 (cal cul ated, nonoi sotopic); mnmeasured val ue
Synthesip-takeyplage i gnalpgpdéa bxample 26 starting from 3-amino-6-(4-

A 2- (3 Aj T h ) ] :
o BB a2 B IREIGRb 2ot
a]peiisidine-dbadieie Thief dusjred Pro@)at tivgbisbesdaiia vy = 679.99

Synt hesi s took place in apal ogy. to Exanple 29e)
(calaulatpd qmenoselerich Maasgabeyg M+ GH1He- 1 - {2- (3, 4-

di f 1 uor ophenyl) -

1-[(2, 2-di et hoxyet hyl )i sopropyl car banoyl ] et hyl 30
Exampbad$| } et hyl ) car bamat e. The desired product is

N4 P BIPLER i AecicrBbeEghestionyly 8- S5popyd 7' ©)
dioxooctahydropyrazino[1,2-a]pyrimidin-3-yljcyclopropanesulfonamide
Structure:

a hd
N O Br
£ [ I/@
N7 N
ci O

o}

N)s”o

loxd b
Synthesis takes place in analogy to Example 27 starting from 3-amino-6-(4-
bromobenzyl)-1-(2,4-dichlorobenzenesulfonyl)-8-isopropylhexahydropyrazino{1,2-

a]pyrimidine-4,7-dione. The desired product is obtained with MW = 706.01
(calculated, monoisotopic); measured value (M+H)": 707.01
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154 f) Benzyl [6-(3,4-difluorobenzyl)-

1- (2, 4-di chl orobenzenes ul fonyl) -8-isopropyl-4,7-

di oxooct ahydr opyrazi no[ 1, 2-a] pyrim di n-3-yl] arbanmate

Synt hesi s took place in anal ogy to Exanple 29f)

(Method B) starting fron1q zyl [1

-2-(3,4-difluorophenyl)-1- ?EZ 25

di et hoxyet hyl )i sopr opyl car banoyl ] et hyl car banoyl ) - 2- ( 2,

4 di chl orobenzenesul fonyl ami no) et hyl ] car bamate.  The
Exagpled®4product is obtained with MNV= 694. 12

6- (%@J i‘ﬁi%;n%g?) Am% oﬁﬂ@hgﬁer@%ﬁ%ﬂ% BB py M- rolidin- -

ylhka&hwdr@bfémvid1 2=4]gyrimitiimd -gloeezenesul fonyl ) - 8- 10
I sopr opyl hexahydr opyr azi no[ 1, 2- a] pyri m di ne-4, 7-di one

Strggireiesi s took pl.ace in anal ogy to. Exanpl.e 299) .

(Met hod B) rting from benzyl
0[[6 (3, 4- dlf orobenzyl) 1- (2, 4-di chl or obenzenesul f onyl
sopro -07
oc,P pyr o[l 2-a] pyri mdin-3-yl]carbamate.
Th defiy, T edut s obtained with MV = 560.09

(calicfll ated,| nonoi sotopic); neasured value (MtH) +: 15
561. 13 h) (2, 4-di chl or obenzenesul fonyl )-6-(3, 4-d
i fl uorobengyl)-8-isopropyl -4, 7-

di oxooct Mr opyrazi no[ 1, 2-a] pyri m di n-3-yl]cycl opropa
necar box i/de Synthesis takes place in analogy to
e22 tarting from -6-(3,4 20 .
SYBeRTolebBeR ¢)in Agipay. g leﬁéﬁéﬁwﬁ%&;@?ﬂ@-ﬁﬁp
L i -
B b G e L g e
a]gymiahidimleaﬁt,éedlommﬁkﬁesd&mdq)rpdneias wbéainedMaid NIW-H)666.06

29. 18 Exa I 25 N
(el Ula b R RRRE SRR P oIR QTH) 88T -PPuor obenzyl ) -
8-isopropyl -4, 7-
dloxooctahydropyra2|no[1 2-a] pyrimdin-3-yi]cycl obutan
Exaoplebdni de 155

N O Cl
s’fo/[f/l@[
f\

0’ N N Cl
L
N

):o

a) 9H-Fiuoren-8-yimethy! [1-[(2,2-diethoxyethyl)isopropylcarbamoyi}-2-(3,4-
dichlorophenyl)ethylicarbamate

Synthesis takes place in analogy to Example 29a) (Method B) starting from N-
Fmoc-3,4-Cl>-Phe-OH. The desired product is obtained with MW = 612.22
{calculated, monoisotopic); measured value (M+Na)": 635.2

b) 2-Amino-3-(3,4-dichlorophenyl)-N-(2,2-diethoxyethyl)-N-isopropylpropionamide
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.20
o .e) Benzyl [14{2-(3,4-dichlorophenyl)-1-[(2,2-

25

30

Structure: Synthesis takes place in anal ogy to Exanple

30 starting from 3-am no-6-(3,4- difluorobe

nzyl)-1-(2, 4-di chl orobe

nzenesulfonyl) 8- |sopropylhexahydropyra2|no[1 25

a] pyri m di ne-4, 7-di one. 92 desired product is

obtai ned with NMV— 642. 13 anlculated, nonoi sot opi c) ;

nmeasured val ue (M+H) +: 643.21 Exanple 166 -

N-[1- (2, 4-Di chl orobenzenesul fonyl )-6-(3, 4-di fl uor obenz
Synthesig-takespplapglin anglogy to Example 29b) (Method B) starting from 9H-

L S R C i e N T
d'*Wﬁy@éﬂg‘l]ﬁama}gw e dBXiPE® peodRikt KicHtained withom

am no-

-kaﬂﬁfﬁ%%wl@tgmyedmoz:mﬁcm@m areruted vakiel (M) - 301.46p -

ro pyl hexahydropyrazi no[ 1, 2- a] pyrim di ne-4, 7-di one.
The desired product is obtained with MV = 656.14 15

c) %}g‘?Igciﬁegf(g“—ﬁlnlléfhglC(EElﬁrﬁlyldx»Canmwmhﬁdo-\?a@b(e A-McH)otophenyl)-1-
a e
[(24%<ﬂl@tmyamgﬁ@ﬁpmwmfz@wegﬂmhmh@?r*aa%ox'k?tmd lgarbamate

Syl oY B aPE R e n P B ER P Sar s 20c) (Method 8) Jating from 2,
amBQBMﬂer@@@)&ME,li”r-@etr@metwmi‘st-tsmmw!;pﬂommanmde The

al ogy. Exa rt

degied rar%ﬂas@ﬁﬂhtétﬁﬁg “(.tﬁ G o0 afiala@d. MonSisbtopioy
me%@hife‘%ﬂ)ﬁh)e gmumpres@%dwexahydr opyrazino[1,2 5

al pyrim di 7-dione. The desired product IS

obtained with MV = 670. 16
d) Benzyl (2-amino-1-{2-(3,4-dichlorophenyl)-1-[{2,2-
diethoxyethyl)isopropylcarbamoyl]ethylcarbamoyl}ethyljcarbamate
Synthesis took place in analogy to Example 29d) (Method B) starting from 9H-
fluoren-9-ylmethyl (2-benzyloxycarbonylamino-2-{2-(3,4-dichlorophenyl}-1-[(2,2-
diethoxyethyl)isopropylcarbamoyllethylcarbamoyl}ethyl)carbamate. The desired
product is obtained with MW = 610.23 (calculated, monoisotopic), measured value

(M+H)": 611.27

diethoxyethyl)isopropylcarbamoyl]ethylcarbamoyl}-2-(2,4-
dichlorobenzenesu!fonylamino)ethyi]carbamate

Synthesis took place in analogy to Example 29¢e) (Method B) starting from benzyl
(2-amino-1-{2-(3,4-dichlorophenyl)-1-[(2,2-diethoxyethyl)lisopropylcarbamoyljethyl-
carbamoyl}ethyl)carbamate. The desired product is obtained with MW = 818.15

(calculated, monoisotopic); measured value (M+H)": 819.20

f) Benzyl [6-(3,4-dichlorobenzyl)-1-(2,4-dichlorobenzenesulfonyl)-8-isopropyi-4,7-
dioxooctahydropyrazino[1,2-a)pyrimidin-3-ylJcarbamate

Synthesis took place in analogy to Example 29f) (Method B) starting from benzyl
[1-{2-(3,4-dichlorophenyl)-1-[(2,2-
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Example 156

25

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

671.24 Exanple 168 N-[1

-(2, 4-Di chl orobenzenesul fonyl )-6-(3, 4-di f

| uor obenzyl)-8-i sopropyl -4, 7- di oxo-

oct ahydr opyr azi no[ 1, 2-a] pyJjJn di n- 3-yl ]

nmet hanesul fonam de 10 Str ure: ci u Synthesis takes

pl ace in analogy to Exanple 26 starting from

3-am no- 6- (3, 4-
digthbxyeshylliseprepyicarhamayiidtiicarbebveniehesdd f onyl ) - 8-i sop

I | hexahydr razi o 1.2- a rimdine-4. 7-dione., . .
i EehaEr BB ARTnT B R AR [ P EoLafciist Resbtained
wiftcrive & Aok (cmcfma@@t RRIrlsotoBap Widbuyed VaiueNvHH": 727.1

639. 02 Exanple 169
1-(2,4-Di chl orobenzenesul fonyl).-6-(3,4-d

g)lsséﬁ'ﬁ)liopgﬁﬁ é'ﬁp@)f%k)% L-g%ni ncgcrﬁ?robenzenesulfoﬁyl) 8-

|sm6pﬂheﬁaHWTépy?aﬁh@[ﬂez-hﬁﬁyrﬁhaﬁm“ewVfdlohé 0 Synthesis

takes place in analogy to Exanple 72 startln? from
Synthggis Rlaceinanglegy fobesample 29g) (Method B) starting from benzyl

o343 b oS A oA R A ssprory
dtwmmydropy@@zlao[ﬂwamyrimIMA’LS'-yﬁeﬁbiﬁ]até CRlecdésitertiproduct is

monoi s asured val ue 589.
ob@gg%[u@t 1I\5W 50503 (ucalculated mon0|sH%oplc) measurecl value (M+H)":

50%5-d2. 4- D chl or obenzenesul fonyl ) - 6- (3, 4-di f1 uor obenzyl)
-8-1sopropyl -3-pyrrolidin-1

h) N-[6-(3,4-Dichlorobenzyl)-1-(2,4-dichlorobenzenesulfonyl)-8-isopropyl-4,7-

dioxooctahydropyrazino[1,2-a]pyrimidin-3-ylJacetamide

Synthesis takes place in analogy to Example 21h) starting from 3-amino—6—(3,4-

dichlorobenzyl}-1-(2,4-dichlorobenzenesulfonyl)-8- |

isopropylhexahydropyrazino{1,2-a]pyrimidine-4,7-dione. The desired product is

obtained with MW = 634.04 (calculated, monoisotopic); measured vaiue (M+H)"

635.0

N-{1-(2,4-Dichlorobenzenesulfony!)-6-(3,4-dichlorobenzyl)-8-isopropyl-4,7-
dioxooctahydropyrazino[1,2-a]pyrimidin-3-yljcyclopropanecarboxamide

Structure:

o hd
N o] Cl
@f X Lr
N N |
¢ © c
kl/go

N
7
Synthesis takes place in analogy to Example 22 starting from 3-amino-6-(3,4-

dichlorobenzyl)-1-(2,4-dichlorobenzenesulfonyi)-8-
isopropylthexahydropyrazino{1,2-a]pyrimidine-4,7-dione. The desired product is
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10 yl hexahydropyrazi no[ 1, 2- a] pyri m di ne-4,7-di one
Structure: ci 0 Synthesis takes place in analogy to
Exanple 74 starting from 3-am no-6- (3, 4-
di f 1 uorobenzyl)-1-(2, 4- dlchlorobenzenesulfonyl)-8-|sop
ropylhexahydropyrazino[l 5 a] pyri m di ne-4, 7-di one.
The desired product is obt 3 ned with MW= 614. 13
(cal cul ated, nonoi sotopic); neasured val ue (M-H) +:
615. 10 Exanple 171
obtginez witiMW| P60 H5Acalss ated myonoisotopic)- mpasured ol MyH)"
66 g i sopropyl - 3-pi peridin-1-yl 20
%‘xahydropyrazino[1,2-a]pyrinidine-4,7-dione 158
Structure: Synthesis takes place in anal ogy to Exanple
59 starting from 3-amno-6-(3,4 d
Exﬁﬂﬂﬂﬁﬂégenzyl) 1- (2, 4-di chl or obenzenesul fonyl ) - 8-.i sopr.

NP BRI e BRI bR e sprdafioeT-
diokeattahdopsrazimu]oisalpgrimiin-3pEsciobd tarsdcaeb dunhile
629. 22" Exanpl e 172

StrPCWQG4 Di chI or obenzenesul fonyl) 6-(3, 4-d
i fluorob ) - 8-1sopropyl - 3- nor phol i n-4-

?I 'exahyd yra2| noj I , 2-a] pyrimdine-4,7-dione 10
I N CI

N
f 0

Synthesis takes place in analogy to Example 30 starting from 3-amino-6-(3,4-

dichlorobenzyl)-1-(2,4-dichlorobenzenesulfonyl)-8-

isopropylhexahydropyrazino[1,2-a]pyrimidine-4,7-dione. The desired product is

obtained with MW = 674.07 (calculated, monoisotopic); measured value (M+H)™:
675.05 '

. Example 158 _
* N-[1-(2,4-Dichlorobenzenesulfonyl)-6-(3,4-dichlorobenzyl)-8-isopropyl-4,7-

dioxooctahydropyrazino[1,2-a]pyrimidin-3-yl]cyclopentanecarboxamide

Structure:

. hd
c N O Cl
£ LI LK
N7 TN Cl
cl O
e}

N
g
Synthesis takes piace in analogy to Example 31 starting from 3-amino-6-(3,4-
dichlorobenzyl)-1-(2,4-dichlorobenzenesulfonyl)-8-
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20

V-"N O CND 0 Synthesis takes place in anal ogy to

Exanpl e 60 starting from 3-am no-6-(3, 4-

di fl uorobenzyl)-1-(2, 4-di chl or obenzenes

ul fonyl ) - 8-i sopr opyl hexahydr opyr azi no[ 1, 2-

a] pyri m di ne-4, 7-di one. q%gdesired product is

obtai ned with NMV— 630. 13 (cal cul at ed,

nonoi sot opi ¢); -nmeasured value (M:H)+: 631.10 5

2- Al 'l yl oxycar bonyl am no-3- (2, 4-di fl uor ophe pr opi oni
ISO(WM"&BWWFSZIB@[Hééa]ﬂyaﬁﬂdllnﬁ-daﬁﬂI@@ Tthe fé&mﬁlwomct is

onfindl Bt By PP B Eal B Ronaingtonia) measyesmye (\9+H)"

g89lgwai ned with MWV = 285.08 (cal cul ated, nonoi sotopic);
nmeasured value (M+H)+: 286.05 b) Allyl {2-(2 ,4-d
i fluorophenyl)-1-[.(2,2-di ethoxyethyl)isopropyl carbanoy .

e Ve 10 carbamate. Synthesis takes place in
Exghﬁ#%i#o |

Exanple 21 b) starting from2 all yloxyca
N-Hb@@Dichiviobendehsuforiyf) 643, erftsmotobpnay)-BHssprapylds, 7-
The desired product is  obtained with MV = 442, 23

d'%‘@ﬁptﬁh‘hfﬁ[%ﬂmmb%@lﬂyﬂﬁwm %Mﬂ‘i"@%ﬁ@ﬂﬁ”’é‘%ﬁﬁp?&m‘de

15 ¢)
S”é'éﬁlng 0-3-(2, 4-di f | uor ophenyl ) - N- (2, 2- di et hoxyet hyl ) - N
-| sopr op opi onam de Synthesis takes place in
ogy tQu Ex@rrp e 81l c) starting fromallyl {2-(2,4 d
u ro ~@- di et hoxyethyl )i sopropyl carbanoyl ]
et‘HyP}carb rrate The desired product is obtained with

= 358721¢(cal cul ated, nonoi sotopic); neasured
vaI ue (M#H) +: 359.2 20 d) Benzyl

(2-(2, chl or obenzenesul fonyl am no) - 1-{2-(2,4-difluo
rophe -1-[(2, 2-
—N
\

Synthesis takes place in analogy to Example 25 starting from 3-amino-6-(3,4-
dichlorobenzyl)-1-(2,4-dichlorobenzenesulfonyl)-8-
isopropylhexahydropyrazino[1,2-a]pyrimidine-4,7-dione. The desired product is
obtained with MW = 739.10 (calculated, monoisotopic); measured value (M+H)":

. 740.0
15

Example 160
1-tert-Butyl-3-[1-(2,4-dichlorobenzenesulfonyl)-6-(3,4-dichlorobenzyl)-8-isopropy!-
4,7-dioxooctahydropyrazino{1,2-a]pyrimidin-3-yljurea

Structure:

¢ N._ O Cl
I3OUY!
N7 TN cl
¢ O
o}
N
>=0
N




di et hoxyet hyl )i sopropyl car banoyl ] et hyl car banoyl } et hyl )

carbamate Synthesis takes place in anal ogy to Exanple

29b) starting from 2-am no- 3-(2, 4-

~di fl uorophenyl)-N- (2, 2-di et hoxyet hyl ) - N-i sopr opyl pr opi

onani de. The desired 25 pr gﬂuct is obtained with MV =

786.21 (cal cul ated, nonoi sot'opi c); neasured val ue

(I\/H—|)+ 787.30 160 e) Benzyl

[ 6- (2, 4-difl uorobenzyl)-1-(2, 4- dlchlorobenzenesulfong
Sy)'\tr@s.tssta,bﬁapjacemn‘analogy to Example 28 starting from 3-amino-6-(3,4-

d IC&P?W ﬁ%’g’%@ﬁﬁ% %9‘9{,8@ C)rebt-;[f}l;égﬁgl% lgjvév'l )[%d r ar3rp|y le] car §Jarmt e

|so®?@15ﬁlhéb@ﬁyﬂm)b@ﬂﬁdﬂ1 Z—E}p(y?mﬁdme-it 7-dione. The desired product is
chl or obenzenesul f éz amno)-1-{2-(2, 4-d

» obtalm%wdbﬁ\éWyF i R\ (;;ca
69gloet hoxyet hyl )i sopropy[ car banoyl ] et hyl car banoyl } et hyl)
carbamate. The desired product is obtained with MV =
694 12 (cal cul ated, nonoi sotopic); neasured val ue
MtH) +: 695.05 f) 3- Am no-6-(2, 4-di fl uorobe
Examlf-‘ 1ﬁ1(2 4-di chl or obenzenesul fonyl ) - 8-i sopr opyl hexa-
is
N2, PCABRR B D3 T riiyefio BorrbBRET
d:dxenzi;dhydmp@?aénoﬁ 2- a]pyrimldm -3- yl]methanesulfonamlde
hl or obenzenesui f onyl am no) - 1-{ 2- (2, 4- di f | uor ophenyl
Str)ucﬁJrF(z 2- di et hoxyet hyl )i sopropyl car banmoyl ] et hyl
car banoyl hyl )car bamat e. The desired product is

cohb .|ned\§}iejE 60. 09 (cal cul ated, nonoi sotopic);
enzenesulfonyl) 6- (2, 4-di fl uorobe
nzylp -|sopropyl 4 '7-
di oxooc dropyra2|no[1,2-a]pyrinidin-3-y|]cyc|opropa
necar box n1ge Synt hesi s takes place in analogy to

Exanpleg;gg) (Method A) starting from3 20
am no- 6- (2, 4-di fl uorobenzyl)-1-(2, 4-di chl or obenzenesul
Syhthasis tafles plaoeiih maldy el AP 28 stasting o] Paimino-6-(3,4-

m di ne-4, 7-di one. The desired product is
dichlorobenzyl)-1-(2,4-dichlorecbenzenesutfonyi)-8-

+

isopropylhexahydropyrazino[1,2-a]pyrimidine-4,7-dione. The desired product is
obtained with MW = 670.0 (calculated, monoisotopic); measured value (M+H)":
670.98

Example 162
1-(2,4-Dichlorobenzenesulfonyt)-6-(3,4-dichlorobenzyl)-8-isopropyl-3-pyrrolidin-1-
ylhexahydropyrazino[1,2-a]pyrimidine-4,7-dione

Structure:

N_ O C
LT X
d'/s N7 N cl
A
»

ufpted, mono;sotoplc) measured value (M+H):
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obtained with MW= 628. 11 (cal cul ated, nonoi sotopic);

nmeasured value (MrH)+: 629. 31 25 Exanple 174

1- (2, 4- Di chl or obenzenesul fonyl ) - 6- (2, 4-di fl uor obenzyl)

- 3-di net hyl am no- 8-

I sopropyl hexahydr opyr azi n , 2-a] pyri mdine-4,7-dione

Structure: 161 Synthesis t es pl ace in analogy to

Exanpl e 72 starting from 3-ani no-6-(2, 4-

di fl uorobenzyl)-1-(2, 4-di chl or obenzenesul fonyl )-8-i sop
Synthpgistekedpldce ity eazlogy fd Exampdé @4 rstanitidg fremt 3-andinore(3,4-

. d b h MW= 588.12 5
dicpiptanabeb @ isitivobipreseslindited val ve Mk
rsoﬁf’b_%fﬂ'? %Eﬁ?gﬂé'ggralﬂrﬁy @'é’]égﬁﬂnﬁﬂsﬁe-h {-dione, The desired product is

| or obenzenesul fonyl) - 6- 82 -di fl uor obenz

_ obtyalir)ecBN[th! MW = 646.07 {calculated, monoisotopic); measured value (M+H)":.

64?@? opyl hexahydr opyrazi no[ 1, 2-a] pyri m di ne-4, 7-di one
Structure: Cf Synthesis takes place in analogy to
Exanple 73 starting from 3-am no-6-(2, 4-
di f1 uor obenzyl)-1-(2, 4-di chl orobenzenesul fonyl)-8-isop
Exampje ABRahydr opyrazino[ 1, 2- al pyrimi di ne-4, 7-di one.

- SRR Bt ARl e R ety S GeB Bl morpholin--

yihéﬁ&:y&&oéﬁaiﬁaLm -ajpyrinhidii@-¢T-Sopié met hyl
[(2,2-diet oxyethyl)lsopropylcarbannyl] 2-
Striel8feif | uoro- 5 phenyl et hyl [ carbamate Synt hesis t akes
pI ace |n\|pal ogy to Exanple 29a) (Method B) starting
m

ey LL@E
o

Synthesis takes place in analogy to Example 60 starting from 3-amino-6-(3,4-
dichlorobenzyl}-1-(2,4-dichlorobenzenesulfonyl)-8-
isopropythexahydropyrazino{1,2-a]pyrimidine-4,7-dione. The desired product is
obtained with MW = 662.07 (calculated, monoisotopic); measured value (M+H)":

663.06

Example 164

& hd
N O F
e XX
& &ﬁw N F
A
N

J:o

a) 9H-Fluoren-9-yimethyl [1-[(2,2-diethoxyethyl)isopropylcarbamoyi]-2-(3,4~

| difluorophenyl)ethyl]carbamate



10

15

20

25

30

obtained wth MV = 634.25 (cal cul ated, nopnoi sotopic);
nmeasured val ue (M+Na)+: 657.17 N 10 15 Exanple 176 b)
2- Am no- 3- pent af | uor ophenyl - N- (2, 2-di et hoxyethyl )-N-is
opr opyl propi onam de Synthesis takes place in anal ogy
to Exanple 29b) (Mt hod B)15§t arting from9H
fl uoren-9-yl et hyi
[1-[ (2, 2-di et hoxyet hyl )i sopropyl car banoyl ] - 2
Synpthesaf takes plaveniy lanalogy] todtzmple €9a) MethdelsB ¥ edrtimgddurntN-
I S tai ned w t = 412.18 (cal cul ated,
iR darois G- Heedhier DRI BbtERed WMy =580.27
0 e - +Nal
O e Yol (N 89328 bhenyl ) - 1-

ynt hesi s took place i.n _.analogy to Exanple 29c) (Method
st ar

b) DA & s ioRp e AR 22 iathomssesh K risoRoPYlpERigymide

SyRIRRILCBRES Bice TRANADHFADI E%@é@@hﬂl\ﬁb&d@@ﬁétﬁﬁﬁgﬁérﬁ 9H-
MWV = 854. 33 (cal cul at'éd, nonoi sotopic); neasure
luoeeind@ Y[t [1-[( 22 tiethodyeBphizgpropaicambaroyll-2-(3.4-

oGy Bty ATl TR PRsifes proskit s.ohiainsg Ly 7y 358.21
(caﬂ@ji@@@mhﬁan%fsoﬁfmbjﬁeﬁéésdr@@ioamlea(wﬂ)ﬂ: F@mpogy to

Exanpl e 29d) (Method B) starting from 9H
fl uoren-9-yl net hyl

c) é%5#‘188?e¥1'-§’-§%ﬁ&59P&%é‘r‘iﬁ%y%ait?dn%d}ﬁi%lﬂ?i@E-‘imddrbm&é:?yi)-1-
[(2di-dictimoxyethyy)isopsopyicaphomyiiatyidaredrhglBethbacarpbinatdy | )

S ST oS EonBoh ) b
B P T a0 ey isopeopypropionarss: The
debiced phoiuoy is] alithipled with MW = 800.36 (calculated, monoisotopic);
measured value (M+H)": 801.35

d) Benzyl (2-amino-1-{2-(3,4-diflucrophenyl}-1-{(2,2-
diethoxyethyl)isopropylcarbamoyl]ethylcarbamoyl}ethyl)carbamate

Synthesis took place in analogy to Example 29d) (Method B) starting from SH-
fluoren-9-yimethyl {2-benzyloxycarbonylamino-2-{2-(3,4-diflucrophenyl)-1-[(2,2-

~ diethoxyethyl)isopropylcarbamoyl]ethylcarbamoyl}ethyl)carbamate. The desired

product is obtained with MW = 578.29 (calculated, monoisotopic); measured value
(M+H)": 579.31

e) Benzyl [1-{2-(3,4-difluorophenyl)-1-[(2,2-diethoxyethyl)isopropylcarbamoyljethyl-
carbamoyl}—Z-(ZA-dichIorobenzenesulfonyiamino)ethyl]carbamate

Synthesis took place in analogy to Example 29¢) (Mefhod B) starting from benzyl
(2-amino-1-{2-(3,4-difluorophenyl)-1-[(2,2-diethoxyethyl)isopropylcarbamoyllethyi-
carbamoyl}ethyl)carbamate. The desired product is obtained with MW = 786.21
(calculated, monoisotopic); measured value (M+Na)*: 809.19
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5 carbanoyl }-2-(2, 4-
di chl or obenzenesul f onyl am no) et hyl ] car banat e Synt hesi s
took place in analogy to Exanple 29e) (Method B)
starting from benzyl (2 am no- 1
-{2- pent af | uor ophenyl - 4& 2-di et hoxyet hyl

)i sopropyl car banoyl ] et hyI "Car banoyl } et hyl ) carba mat e.
The desired product is obtained with MV = 840. 18
(cal cul ated, nonoi sotopic); measured val ue (M+-Na) +:

f) Bea3yl16-(3 Hodifluodeny i) {1124 dithitirohd mrertesnifemd)-8-isopropyl-4,7-

. | f - 8- taf h
oA B bt SiRatatlcl Lo, 10,P I
Syrﬁh@s%'t&oi@ﬁlab@ n@ﬁh@fo@g tSEXRRpM 2of ‘ﬂ@%‘f.’hdﬂ Bg&a'ﬁ%@ﬁ@hﬂﬂéhzy[

to Exanple startin from benzyl

- 1-{@i(cH- dﬁlubmﬁtfl i3yl am no) -1-{1- [(2 2-di et hoxyet hyl

dle%@ %ﬁyﬁ%bﬁlg}r{)bﬂ%ﬂ%@{ﬁ@ﬁé%ﬁ%‘&?ﬁﬂ@%\%%]@ Carbamate. The

dtclﬁi@&iﬂeﬁ%eﬁéﬂﬂf&&ldrﬁinoz@lhﬁ]mm@ TMé/desiréd. pﬁ@duct is obtained
0

(cal cul ated, nonoi so measured val ue (MH)
withy WiV 1=56%r} 12 {caiculated, mon0|sot0p|c) measured value (M+H)": 695 10

3- Ami no- 1- (2, 4-di chl or obenzenesul f onyl ) - 8-i sopropyl -
20

g) S;Am:aéia.@mtfmyd:mwwh@gwcclﬂm}oeazemulfoaylaqspyr imd
ine-4,7-dione Synthesis takes place in analogy to

'SOFEQQM‘;B‘Péab%PPK'Ea&m[hé alpwﬂm@@?ﬁzw-f@n(ez 4- d

SIS 0BRCE LU Syl 28 PN ) b pgne
[6-(Bri-Giflybiahmmizyiyed-€2,4 Tichlordbenzerkspifodyl} 8-iseprobyiad ed

dlowgnl\%ogﬁégg%iw@gymg%@eggl]ﬁ?%oallﬁgtteo?hC)deSIred product is

obtﬁlnb@i With SVP=CH8®09 Q@é]é@l@fé%u Hdh’ﬁ(édtoﬁlc?] TACASUREH vAluE QUI-AH)™:
X0-6 pentafiuoro ph anyl methylocta hydro pyrazino

9561712-a] pyri midin -3-yl] pyrro lid ine-2- carboxam de
30 Synthesis takes place in analogy to Exanple 40
starting from 3-am no-I1-(2,4- dichlorobenzenesul fony

h) N-{ (2 aafichBydbehzenesulfonyl)-6-(3,4-difluorobenzyl)-8-isopropyl-4,7-
dioxooctahydropyrazinof1,2-a]pyrimidin-3-yiJcyclopropanecarboxamide
Synthesis takes place in analogy to Example 22 starting from 3-amino-6-(3,4-

difluorobenzyl)-1-(2,4-dichlorobenzenesulfonyl)-8-isopropylhexahydropyrazino[1,2-

a]pyrimidine-4,7-dione. The desired product is obtained with MW = 628.11

(calculated, monoisotopic); measured value (M+H)™: 629.18

Example 165
N-[1-(2,4-Dichlorobenzenesulfonyl)-6-(3,4-difluorobenzyl)-8-isopropyl-4,7-

dioxooctahydropyrazino[1,2-a]pyrimidin-3-ylJcyclobutanecarboxamide
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15

pent af | uor ophenyl net hyl hexahydr opyr azi no[ 1, 2
al pyrimdine-4,7-dione. The 164 desired product is
obtained with MW= 711.11 (cal cul ated, nonoi sot opi c);
nmeasured val ue (MtH)+: 712.06 Exanple 177 5
-(2,4-Di chIorobenzenesquQﬂ%4)-3-dinethylanino-S-isopr
opyl - 6- pent af | uor ophenyl -
et hyl hexahydr opyrazi no[ 1, 2- a] pyri m di ne- 4, 7- di one
Structure: Cl /N~ Synthesis takes place in analogy to
Stmcturpt e 72 starting fron13-an1no-1-(2,4- 10
i chl or obenzenesul fonyl ) -8-i sopropyl
entafluorgbﬁgnylnethylhexahydropyra2|no[l 2-a] pyrimdi
< Th desired product is obtained with MV
nonoi sotopi c); neasured value
__. ? ‘ .*n_.”’ agnple 178 -
S-ﬁ&é%i [ n- -1-(2, 4- dlchlorobenzenesulfonyl) 8- |sop
ropyl - enﬁhfluorophenyl nmet hyl hexahyd
ropyrazin®[1, 2-a]jpyrimd i ne-4,7-d ione Structure: a
Syntheskf?gﬁQes pl ace in anal ogy to Exanple 73
startin rom 3-am no-1-(2,4- 20
robenzenesul f onyl ) - 8-1 sopr opyl -

6
Syethesisd takes ghace/innataiydyhexEkgrdplep3t starting fro-hpymo-6i(3i4-
4, 7-di.o T deS|re is gbtained wth
d fklw' I)OB-?% éé’j &Jp@%@gze ogngﬁ%spgﬂropyﬂwexahygropyrazano[1 2-
alpyrimidine-4,7-dione. The desired product is obtained with MW =642.13
(calculated, monoisotopic); measured value (M+H)": 643.21

Cl

Example 166
N-[1-(2,4-Dichlorobenzenesulfonyl)-6-(3,4-difluorobenzyl)-8-isopropyl-4,7-
dloxooctahydropyrazmo[1 ,2-a]pyrimidin-3-yljcyclopentanecarboxamide

Structure:

: Too
Che 01X
P
& o N N F
LA
N
a”
Synthesis takes place in analogy to Example 31 starting from 3-amino-6-(3,4-
difluorobenzyl)-1-(2,4-dichlorobenzenesulfonyl)-8-isopropylhexahydropyrazino{1,2-
alpyrimidine-4,7-dione. The desired product is obtained with MW = 656.14
(calculated, monoisotopic); measured value (M+H)": 657.21

Example 167
N-[1-(2,4-Dichlorobenzenesulfonyl}-6-(3,4-diflucrobenzyl)-8-isopropyl-4,7-

dioxooctahydropyrazino[1,2-a]pyrimidin-3-yl]cyclohexanecarboxamide
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measured val ue (M+H) +: 655.1 Exanple 179 5

1- (2, 4-Di chl orobenzenesul fonyl ) -8-isopropyl - 6- pentafl u

orophenyl net hyl -3 -

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

dione Structure: C1 NO Sggthesis takes place in

anal ogy to Exanple 74 sta ng from3-amno-1-(2,4- 10

di chl or obenzenesul f onyl ) - 8-i sopr opyl - 6-

pent af | uor ophenyl net hyl hexahydr opyr azi no[ 1, 2-a] pyri m d
Strugigres, 7- di one. The desired product is obtained wth

MV = 668.11 (cal cul ated, nonoi sotopic); neasured

a.value (M+H) +: 669. 11 15 Exanpl e 180
, 45 Di it orenzenesul fonyl ) - 8-i sopropyl - 6- pentaflu

_piépeg"‘i?\ hexah§ydropyrazi no[ 1, 2-a] pyrimdine-4,7-d.
i one ure: Cl Synthesis takes place in anal ogy
to Exanp)e 59 starting from 3-am no-1-(2,4- 20

di chl or obgngenesul f onyl ) - 8-i sopropyl -6 166

one. The desired product is obtained with MV
= 682.12 (cal cul ated, nonoisotopic); neasured val ue

SyhiMeblstak&S81ae8 i abdRxgplie Eb@inple 32 starting from 3-amino-6-(3,4-
difluorobenzyl)-1-(2 ,4-dichlorobenzenesulfonyl)-8-isopropylhexahydropyrazinof1,2-
ajpyrimidine-4,7-dione. The desired product is obtained with MW = 670.16

{calculated, monoisotopic); measured value (M+H)": 671.24

Example 168
N-[1-(2,4-Dichlorobenzenesulfonyl)-6-(3,4-difluorobenzyl}-8-isopropyl-4,7-dioxo-
octahydropyrazino[1,2-ajpyrimidin-3-yljmethanesulfonamide

Structure:

o hd -
N.__O F
2 T
TONT N F
¢ ©
_ o _

N)séo
07\

Synthesis takes place in analogy to Example 26 starting from 3-amino-6-(3,4-
difluorobenzyl)-1-(2,4-dichlorobenzenesuifonyl}-8-isopropylhexahydropyrazino[1,2-
a)pyrimidine-4,7-dione. The desired product is obtained with MW = 638.06
{calculated, monoisotopic); measured value (M+H)": 639.02

Example 169
1 -(2,4-DichIorobenzenesuifonyl)_-6-(3,4-d iflucrobenzyl}-3-dimethylamino-8-
isopropylhexahydropyrazino[1,2-a]pyrimidine-4,7-dione
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1- (2, 4-Di chl orobe nzenesu | fonyl)-8-isopro

pyl - 3- nor phol i n-4-yl-6-pentafl uorophenyl -

nmet hyl hexahydr opyr azi no[ 1, 2- a] pyri m di ne-4, 7-di one

Structure: ct 10 Synthesis takes place in analogy to

Exanpl e 60 starting fron1g5 n1no 1- (2 4-

di chl or obenzenesul f onyl) i sopropyl -

pentafluorophenylnethylhexahydropyra2|no[1,2-a]pyrinid

ine-4,7-dione. The desired product is obtained with
Strvtuse:684. 10 (cal cul at ed,. nonoi sot opic); 15 nmeasured

value (MH)+: 685.01 Exanple 182 ci 20 a)
o 9H Fl uor en- 9yl et hyl
2,2-di g Qy| )A sopr opyl car banoyl | - 2- pyri di n-3
- et,pyl 167 Synthesis takes place in
CogP-t.o~ &n29a)_ (Method. B) .starting fromFEnoc-.
3 |Q;yr0dy al ahi The desired product is obtained with
MV = 545 t¢al cul ated, nonoi sotopic); neasured

+: 546.24 b)
2 Am no- (2, 2- di et hoxyet hyl ) - N-i sopr opyl - 3- pyri di n- 3-
prop ionanmi de Synthesis takes place in a a % é?
Sy@h&ﬁmt@k@@ebacmtaﬁalﬂ)%)toﬁmmﬂJ2fﬁi%rﬁmg fffom 3-amirio-6-(3,4-

Y, 1,2-
A e R RDP eSSBS opropyreseysrogyrazipl
a]pyriglidinbyd, J-dioriea fibkecdesiied pteductesl opteimict with MWO# @Bﬁék?

323 22 (cal cul at ed nQk opi C nmeasur ed
(calfited pnpdidiit Sieamrey Vaup QTR -SSR
[1-[(2, 2-di et hoxyet hyl )i sopr opyl car banoyl ] - 2- pyri di n-3
-yl et hyl car banoyl } -
Example 170
1-(2,4-Dichlorobenzenesulfonyl)-6-(3,4-difluorobenzyl)-8-isopropyl-3-pyrrolidin-1-
ylhexahydropyrazino[1,2-a]pyrimidine-4,7-dione

Structure:

o hd
N. O F
ST X
2 " F
¢ O
s}
N

w

Synthesis takes place in analogy to Example 74 starting from 3-amino-6-(3,4-
difluorobenzyl)-1-(2,4-dichlorobenzenesulfonyl)-8-isopropylhexahydropyrazinof1,2-
a]pyrimidine-4,7-dione. The desired product is obtained with MW = 614.13

(calculated, monoisotopic); measured value (M+H)": 615.10

Example 171
1-(2,4-Dichlorobenzenesulfonyl)-6-(3,4-difluorobenzyl)-8-isopropyl-3-piperidin-1-yl-

~ hexahydropyrazino[1,2-a]pyrimidine-4,7-dione
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2- (9H f 1 uor en- 9-yl net hoxycar bonyl am no) et hyl Jcarb am
ate Synthesis took place in anal ogy to Exanpl e 29c)
(Method B) starting from 2-
am no- N- (2, 2-di et hoxyet hyl ) - N-i sopr opyl
-3-pyridin-3-yl prop ionanugg. The desired 15 product
is obtained wwth MN = 765. (cal cul ated,
nonoi sotopi c); neasured value (MtH)+: 766. 31 d)
Benzyl :

Stiugtused no- {1- [ (2, 2- di et hoxyet hyl )i sopropyl car banoyl ] - 2-
pyridi n-3-yl et hyl - carbanoyl } et hyl ) car bamate 20
Synt hesi s %gfﬁ pl ace in anal ogy to Exanpl e 29d)

cl od B) artg ng.frgm benzyl
[ 2, R-dieth @ )i sopropyl carbanoyl ] - 2-pyridin-3
. - yhet Ryl carbaryl OH- T
fl ygren-9- yl'fret hoxycar kfonyl am no) et hyl ] carbamate. The
desired is obtained wwth MV = 543.31
(cal cul ated, mnonoi sotopic); measured val ue (MtH) *:
544. 4 25 Benzyl (2-(2 ,4-d
i chl or obg¢nzehnesul fonyl am no)-1-{1-[ (2, 2-

di et hoxye | )i sopropyl car banoyl ] -2-pyridin-3-ylethylc

arbano et hyl ).car bamat.e — Synt,hesi §_1.00 lace in
SyRfnaRRpkeS bee i AneBRR) 6 G o8 et rdly Y amit-6-3.4-
difiR®PsbENnzyl)-1-(2,4-dichlorobenzenesuifon I)—8-isoprop|y|hexahydr0f) razino[1,2-

(2-am no-;l-_[ (2, 2-di et hoxyet hyl_gl sopropyl car banoﬁsé@f- 2-
almyimidina=B73iiong. dihe desiedproduitds wptaiaed bathd¥ =fi28.15

iyed pr i ' it ~ .22

(oG PR iopiEF cirtsRlre Vol G922 (g

752.19. 168 f) Benzyl [1 -(2,4-d ich | orobenzenesul fo

nyl ) - 8-i sopropyl -4, 7-di oxo- 6- pyri di n-3
Ex?{'ﬂ%'?ﬁ}'f:zocltoah%r opyr az: n)(;[ 1, ZPZ] I | .
1G4 PichtoBolzd SALRBR6-(3 % BB R ERIeBp R Sgorpholin-4-
ylheéxahydropyilaemodh2salpyomidieed biliobe- { 1

- EHZ 2-di et hoxyet hyl )i sopropyi car banoyl]-2 5
Strﬂly' "§i n- 3-yl et hyl car banoyl } et hyl ) car banat e. The

desi red product is obtained with

cl
N.__0O F
£ LI LK
N7 TN F
SR~ B

I\(&o
®
0
Synthesis takes place in analogy to Example 60 starting from 3~amino-6-(3,4-
difluorobenzyt)-1-(2,4-dichlorobenzenesulfonyl)-8-isopropythexahydropyrazino[1,2-

a]pyrimidine-4,7-dione. The desired product is obtained with MW = 630.13
(calculated, monoisotopic); measured value (M+H)*: 631.10
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MAN = 659. 14 (cal cul ated, nonoi sotopic); neasured val ue
(M+H) +: 660.10 g) 3-Amino-I -(2,4-d
i chl or obenzenesul fonyl ) -8-i sopropyl - 6- pyr.i di n- 3-
yl met hyl hexahydr opyr azi no[ 1, 2- a] pyri m di ne-4, 7- di one
10 Synthesis takes pl ace i% anal ogy to Exanpl e 299q)
starting from benzyl [1-(2,2—
di chi orobenzenesul f onyl ) - 8-i sopr opyl - 4, 7- di oxo- 6- pyrid
i n-3-

ExgmplerliSoct ahydr opyr azi no[ 1, 2-a] pyri mi di n- 3-yl ] car ba
mate. The desired product is obtained wwth MV =
525. 10 (cal cul ated, nonoi sotopic); measured val ue

(I\/H—|)+ 5‘2(?/1 15 h)
(2,4 hlcprobenzFenesquonyI) 8-isopropyl-4,7-dio

Dybl
gﬂ 0 tah dr gp

Syht esNs take¥ place in anal ogy to Exanpl e 21h)
startlng fr 3-anfno-1 -(2,4 d ichl orobenzenesu
| fonyl)-8-liso”pro pyl-6-pyrid in-3-yl nethyi hexa hyd

ropyrazi ndl, 2- 20 a] pyri ni di ne-4, 7-di one. The desired
pr oduct gﬁ ained with MW= 567.11 (cal cul ated,
nonoi sot ); measured val ue (M+H) +: 568. 11 Exanpl e

183 N[1 -(Z,Z-D ich | orobenze n esu Ifonyl)-8-iso pro
pyl-4,7-d ioxo-6-pyrid i n-3-yl methylocta- 25

2 AR AR Rl Ea R Red Hblopishiaepanecar boxa
Synthesis takes place in analogy to Example 21a) starting from 2-amino-3-(2,4-
difluorophenyl)propionic acid. The desired product is obtained with MW = 285.08
(calculated, monoisotopic); measured value (M+H)™: 286.05

b) Allyt {2-(2,4-diflucrophenyl)-1-[(2,2-diethoxyethyllisopropylcarbamoyl]ethyl}-
carbamate.

Synthesis takes place in analogy to Example 21b) starting from 2-
allyioxycarbonylamino-3-(2,4-difluorophenyl)propion'ic acid. The desired product is
obtained with MW = 442.23 (calculated, monoisotopic); measured value (M+H)":
443.2

¢) 2-Amino-3-(2,4-difluorophenyl)-N-{2,2-diethoxyethyl)-N-isopropylpropionamide -

Synthesis takes place in analogy to Example 21c) starting from allyl {2-(2,4-
diflucrophenyl)-1-[(2,2-diethoxyethyl)isopropylcarbamoyljethyl}carbamate. The
desired product is obtained with MW = 358.21 (calculated, monoisotopic);
measured value (M+H)": 359.2

d) Benzyl (2-(2,4-dichlorocbenzenesulfonylamino)-1-{2-(2,4-difluorophenyl}-1-{(2,2-
diethoxyethyl)isopropylcarbamoyl]ethylcarbamoyl}ethyl)carbamate

Synthesis takes place in analogy to Example 29b) starting from 2-amino-3+(2,4-
difluorophenyl)-N-(2,2-diethoxyethyl)-N-isopropylpropionamide. The desired
-product is obtained with MW = 786.21 (calculated, monoisotopic); measured value
(M+H)": 787.30

z|n0[1 2- a]pyrlmdln 3- yI]acetam
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r*" 0 169 5 10 15 20 Synthesis takes place in anal ogy
to Exanple 22 starting from 3-am no-1-(2, 4-

di chl or obenzenesul f onyl ) - 8-i sopr opyl - 6- pyri di n- 3-yl net
hyl hexahydr opyr azi no[ 1, 2- a] pyri m di ne-4, 7-di one. The
desired product is obtainefbthlw MA = 593. 13
(cal cul ated, nonoi sotopic),; neasured val ue ( MtH) +:

594. 13 Exanple 184 N-[1 -(2, 4-Dichl orobenzenesu |fo

e)%@ @z‘f H&@@r@e&quﬁﬂ ?ﬁ%@%@&d@b?@ﬁ%ﬂpgﬁé@lﬁggm 4.7-

t ak I
sttt ol ypiinnig, s pece
Syutitiedis takes ptacemdabogy fo- Bxamspler 21y taBtiny frooh imer8zyy (4E2,4-

aidferoPer e Baas: Tzt o Ranenga (5. O T

d[égggk%h%;gﬁ%ﬁogp @g%%&n]&ﬁylcé%@%ﬁ@tﬁwcgﬁ]a(n%@ The deSIred .

product is obtained with MW = 694.12 (calculated, monoisotopic); measured value
(M+H)": 695.05

f) 3-Amino-6-(2,4-difluorobenzyl)-1-(2,4-dichlorobenzenesulfonyl)-8-isopropylhexa-
hydropyrazino[1,2-a]pyrimidine-4,7-dione ‘

Synthesis takes place in analogy to Example 21g) starting from benzyl (2-(2,4-
dichlorobenzenesulfonylamino)-1-{2-(2,4-difluorophenyl)-1-[(2,2-
diethoxyethyl)isopropylcarbamoyllethylcarbamoyl}ethyl)carbamate. The desired
product is obtained with MW = 560.09 (calculated, monoisotopic); measured value
(M+H)": 561.0

g) N-[1-(2,4-Dichlorobenzenesulfonyl)-6-(2,4-difluorobenzyl)-8-isopropyl-4,7-
dioxooctahydropyrazinof1,2-alpyrimidin-3-yl]cyclopropanecarboxamide
Synthesis takes place in analogy to Example 29¢) (Method A) starting from 3-
amino-6-(2,4-difluorobenzyl)-1-(2,4-dichlorobenzenesulfonyl)-8-

| isopropylhexahydropyrazino[1,2¥a]pyrimidine-4,7-dione. The desired product is

+

obtained with MW = 628.11 (calculated, monoisotopic); measured value (M+H)™:
629.31 '

Example 174
1-(2,4-Dichlorobenzenesulfonyl}-6-(2,4-difluorobenzyl)-3-dimethylamino-8-
isopropylhexahydropyrazino[1,2-a]pyrimidine-4,7-dione

Structure:
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15

N-T

-(2, 4-Di chl orobenzenesul fonyl ) - 8-i sopropyl -4, 7-di oxo-6
-pyridi n-3-yl met hyl oct a-

hydr opyr azi no[ 1, 2- a] pyri m di n- 3-yl ] cycl opent anecar boxa
mde Structure: C C N@®s4 o\ NS~ NN6 NO

Synt hesi s ‘takes place in anal ogy to Exanple 31
starting from3-amno-1-(2,4 d

i chl or obenzenesul fonyl )-8-iso propyl-6-pyrid

i n-3-yl net hy exa hyd ropyrazino[1,2 170

Chalg n1d|ne- 7 glone The desired product is

(cal cul at ed, .nonoi sot opi c) ;
622. 17 Exanpl e 186

énesul fonyl ) - 8- |sopropy' 4,7-d

_ |d| -3-yl.nmeghylocta- ..
hydropyra o[ Ip2- a]pyrlmd|n3yl]pyrrolld
i ne-2- carbo amde Structure: ck _Ca 1-1 No

Synthesis takes place in analogy to Example 72 starting from 3-amino-6-(2,4-
difluorobenzyl}-1-(2,4-dichlorobenzenesulfonyl)}-8-isopropylhexahydropyrazino[1,2-
a)pyrimidine-4,7-dione. The desired product is obtained with MW = 588.12

(calculated, monoisotopic); measured value (M+H)*: 589.07

Z‘

Example 175
3-Azetidin-1-yl-1-(2,4-dichlorobenzenesuifonyl)-6-(2,4-difluorobenzyl )-8-
isopropylhexahydropyrazino{1,2-alpyrimidine-4,7-dione

Structure:

RS

<“> |
Synthesis takes place in analogy to Example 73 starting from 3-amino-6-(2,4~
difluorobenzyl)-1-(2,4-dichlorobenzenesulfonyl)-8-isopropylhexahydropyrazino[1,2-
alpyrimidine-4,7-dione. The desired product is obtained with MW = 600.12
{calculated, monoisotopic); measured value (M+H)": 600.81
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S_,01l NNO Synthesis takes place in analogy to
Exanpl e 40 starting from 3-am no-1-(2,4 10
di chl or obenzenesul f onyl ) - 8-i sopr opyl - 6- pyri di n- 3-yl net
hyl hexahydr opyr azi no[ 1, 2- a] pyri m di ne-4, 7-di one. The
desired product is obtaineggawith MV = 622. 15
(cal cul ated, nonoi sotopic); neasured val ue ( MtH) +:
623. 14 Exanple 187 15
E)Jg'ngéj'e(ﬁﬁd" Di chl or obenzenesul fonyl ) -8-i sopropyl -4, 7-di o
X0-"0-pyri di n-3-yl net hyl oct a-
hydr opyrazi no[ 1, 2-a] pyri m di n- 3-y!] - 4-di net hyl am noben
zam de Structure: C N1 Synthesis takes place in
o.anal ogy t9 Exanpl e 25 starting from 3-anino-1-(2,4 20

| or op&nZ fonyl)-8-isopropyl -6-pyridin-3-yl net
. -hexahydrlop 7ino[ 1,2 171 a]pyrim.dine 4,7-dione.
T esir or Ofuct i s obtained with MV = 672.17

(cal cul nohoi sot opi c); mneasured val ue (M+H)}:
673.18 anple 188 N-[1 -(2,4- Dis h to robe nze n es

ulf o nydo)-8-isopropyl -4, 7-d ioxo-6-pyridin-3-yl m
eth yl ﬁa - '
hydr op ino[1, 2-a]pyrimdin-3-yl]nicotinam de
Structure: cl

a) 9H-Fluoren-9-yimethyl [1-[(2,2-diethoxyethyl)isopropylcarbamoyi]-2-pentafluoro-

phenylethyl]lcarbamate
Synthesis takes place in analogy to Example 29a) (Method B) starting from N-
Fmoc-2,3,4,5,6-Fs-Phe-OH. The desired product is obtained with MW = 634.25

(calculated, monoisotopic); measured value (M+Na)*: 657.17

b) 2-Amino-3-pentaffuorophenyl-N-(2,2-diethoxyethyl)-N-isopropylpropionamide
Synthesis takes place in analogy to Example 29b) (Method B) starting from 9H-
fiuoren-9-yimethyl [1-[(2,2-diethoxyethyl)isopropylcarbamoyl]-2-
pentafluorophenylethyf]lcarbamate. The desired product is obtained with

MW = 412.18 (calculated, monoisotopic); measured value (M+Na)*: 435.17

| ¢) 9H-Fluoren-9-yimethyl (2-benzyloxycarbonyiamino—2-{2-(pentafluorophenyl)-1-'

[(2,2-diethoxyethyl)isopropylcarbamoyllethylcarbamoyl}ethyl)carbamate
Synthesis took place in analogy to Example 29¢) (Method B) starting from 2-
amino-3-pentafluorophenyl-N-(2,2-diethoxyethyl)-N-isopropylpropionamide. The
desired product is obtained with MW = 854.33 (calculated, monoisotopic);
measured value (M+Na)*: 877.41

.d) Benzyl (2-amino-1-{2-pentafluorophenyl-1-[(2,2-

diethoxyethyl)isopropylcarbamoyl]ethylcarbamoyl}ethyl)carbamate
Synthesis took place in analogy to Exarhple 28d} (Method B) starting from 9H-

- fluoren-8-yimethyl (2-benzyloxycarbonylamino-2-{2-pentafluorophenyl-1-[(2,2-

diethoxyethyl)isopropylcarbamoyljethylcarbamoyi}ethyl)carbamate. The desired



10

15

20

25

30

ci YNO\V N ~/ NNO Synthesis takes place in

anal ogy to Exanple 50 starting from3-amno-1-(2,4 10
di chl or obenzenesul f onyl ) - 8-i sopr opyl - 6- pyri di n- 3-yl net
hyl hexahydr opyr azi no[ 1, 2- a] pyri m di ne-4, 7-di one. The
desired product is obtainggawith MV = 630.12

(cal cul ated, nonoi sotopic); neasured val ue (MtH):

631. 16 Exanple 189 15 1

prqﬂet*ci)m%tx ﬁg&;gn 6@%— gég%?ggjgﬁggeéc mqgioisodopic); measured value

(MkRRYhBEg@Yahydr opyrazi no[ 1, 2-a] pyrimd in-3-yl]urea
Structure: cl N Synthesis takes place in analogy to

Exanpl e 28 starting from 3-amno-1-(2,4 20

._ e) ﬁ&ﬁ%}@jéﬁ?%{%@%ﬁ@fl i er'l )Iz[legé]o %ﬂggyethﬁ |Qgpropylr&a§m§/mgq}ethyl-

caﬂﬂaﬁ)ﬂyl}ﬂl’-@? neméh{zsrohe@fz@negmﬁ)r@%smheybtwlp;@mmaﬁe

obtai'ned with (cal cul at ed, nonoi soto

C);
Synthesisrteak @baqeem(amallq;gy to@aampl@?&emwelw B) starting fom benzyl
(2-amino-1-{2-pentafluorophenyl-1-[(2,2-diethoxyethyl)isopropylcarbamoyljethyl-
carbamoyl}ethyl)carbamate. The desired product is obtained with MW = 840.18

(calculated, monoisotopic); measured value (M+Na)*: 863.18.
P

) Benzyl [1-(2,4-dichlorobenzenesulfonyl)-8-isopropyl-4,7-dioxo-6-
pentafluorophenylmethyloctahydropyrazinof1,2-a]pyrimidin-3-yljcarbamate
Synthesis takes place in analogy to Example 29f) starting from benzyl (2-(2,4-
dichlorobenzenesuifonytamino)-1-{1-[(2,2-diethoxyethyl)isopropylcarbamoyi]-2-
pentafiuorophenylethylcarbamoyl}ethyl)carbamate. The desired product is
obtained with MW = 748.09 (calculated, monoisotopic); measured value (M+H)":
749.15

g) 3-Amino-1-(2,4-dichlorobenzenesuifony!)-8-isopropyl-6-
pentafiuorophenylmethylhexahydropyrazino[1,2-a]pyrimidine-4,7-dione

. Synthesis takes place in analogy to Example 29g) starting from benzyl [1-(2,4-

dichloro-benzenesulfonyl)-8-isopropyl-4,7-dioxo-6-
pentafluorophenylmethyloctahydropyrazino[1,2-a]pyrimidin-3-yljcarbamate. The
desired product is obtained with MW = 614.06 (calculated, monoisotopic);
measured value (M+H)": 615.05

h} N-[1-(2,4-Dichlorobenzenesuifonyl)-8-isopropyl-4,7-dioxo-6-

. pentafluorophenylmethyloctahydropyrazino[1,2-a]pyrimidin-3-yl]pyrrolidine-2-

carboxamide

Synthesis takes place in analogy to Example 40 starting from 3-amino-1-(2,4-
dichlorobenzenesulfonyl)-8-isopropyl-6-
pentafluorophenylmethyihexahydropyrazino{1,2-a]pyrimidine-4,7-dione. The
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N-[l (2 - Di chl or obe nzenesu
| fonyl)-8-isopropyl -4, 7-di oxo- 6-pyri di n-3-yl net hyl octa

hydropyrazino[1,2-a]pyrinidin-3-y|]nethanesu|fonanide
Structure: C Synthesis tajggs place in analogy to
Exanple 26 starting from 3-amno-1-(2,4 10
dichlorobenzenesulfonyl) 8- i sopropyl - 6- pyridi n-3-yl met

deted PEARISY stReteT e Uit MW i Bl 1 h (plpLiats Fonorsoiopics
mé&siredlaledM+INoT $obepi ) ; measured val ue (MHH)}:
604. 06 Exanple 191 15 N-[1-(2, 4-Di chl orobenzenes

ul fonyl ) -8-i sopropyl -4, 7- di oxo- 6- pyri di n- 3-yl net hyl oct

a_
: Ex@naplgpw azino[1l,2-a]pyrimdin-3-yl]cyclopropanesulfona. ... ..
ﬂ-@lcrﬁbﬁdkb@hﬂéﬁesmfoﬁ&l)@ dlmelh)NalNlr% BYsﬁopW 6 Qen@fl‘uorophenyl—

I¥1nt hesi s takes place in anal og
methyihekaigydropynagingll .A@]pyrimidine-4, 7-dione

Structure:

. Y F
N OF F
* L
U
PN F
F
0

N

PN

Synthesis takes place in analogy to Example 72 starting from 3-amino-1-(2,4-
dichlorobenzenesulfonyl)-8-isopropyl-6-
pentafluorophenylmethythexahydropyrazino[1,2-a]pyrimidine-4,7-dione. The
desired product is obtained with MW = 620.12 (calculated, monoisotopic);
measured value (M+H)": 621.09

Example 178

3-Azetidin-1-yl-1-(2,4-dichlorobenzenesulfonyl)-8-isopropyl-6-
pentafluorophenylmethylhexahydropyrazino[1,2-a]pyrimidine-4,7-dione
Structure:

¥ NLU@(

N

"%

Synthesis takes place in analogy to Example 73 starting from 3-amino-1-(2,4-
dichlorobenzenesulfonyl)-8-isopropyl-6-
pentafluorophenylmethylhexahydropyrazino[1,2-ajpyrimidine-4,7-dione. The
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q5

20

20

di chl or obenzenesul f onyl ) - 8-i sopr opyl - 6- pyri di n- 3-yl et
hyl hexahydropyrazino[ 1,2 173 a] pyri m di ne-4, 7-di one.
The desired product is obtained with MV = 629. 09
(cal cul at ed, nonoi sot opi cyhgsneasured val ue (M+H) +:
630. 09 Exanple 192 5 1-(2,4-D chl orobenzenesu
Ifonyl)-3-d i methylam i no-8-isopropyl-6-pyrid in-3-

J dro 1 rim e-4,7-dion
el prtih <cobianeR it Mo B Tiioliated) fggolsctoi.
me%gmétp%@et( mgagp_qa in anal ogy to Exanple 72

starting from3-amno-1-(2,4 10
di chl or obenzenesul f onyl ) - 8-i sopr opyl - 6- pyri di n- 3-yl net

E’%ﬁ‘i}ﬂ? dropyrazino[ 1, 2- a]pyrimdine-4,7-dione. The
product. .is obtal ned with. MN= 553 13

oy irRthyl-3-
”%8‘2“8%”‘%2%3% 19é@?%'%§'§épf°ﬁﬁﬁ%%eﬁ%“‘ﬁfﬁ@i ki
pyfreliqipd -ghexahyshapweripo] 1. 2e@lpwpypiditg-Hn@ere- 2- pyri di n- 4

Struﬂure.

Cl Y b
N OF F
s [
PN F
F
o]

O

Synthesis takes place in analogy to Example 74 starting from 3-amino-1-(2,4-
dichiorobenzenesulfonyl)-8-isopropyl-6-
pentaflucrophenylmethylhexahydropyrazino[1,2-a]pyrimidine-4,7-dione. The
desired product is obtained with MW = 668.11 (calculated, monoisotopic);
measured value (M+H)": 669.11

Example 180
1-(2,4-Dichlorobenzenesulfonyl}-8-isopropyl-6-pentafluorophenyimethyl-3-
piperidin-1-ylhexahydropyrazino[1,2-a]pyrimidine-4,7-dione |

Structure:

Cl

N

9

Synthesis takes place in analogy to Example 59 starting from 3-amino-1-(2,4-

dichlorobenzenesulfonyl)-8-isopropyl-6-
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20

et hyl }carbamate Synthesis takes place in analogy to
Exanpl e 29a) (Method B) starting from Fnoc-

4-pyridyl al ani ne. The desired product is obtained with
MV = 545,29 (cal cul ated, 20 nonoi sotopic); neasured
val ue (MtH) +: 546.26 b) 246 ino-N (2,2-d i eth
oxyethyl)-N-iso propyl-3-pyrid in-4-ylp ro pion amd e
174 Synt hesi s takes pI ace in anal ogy to Exanpl e 29b)

u
perfip 5By By bl Sy opl 2Rl e B rfone; The,
desired gioblutt lewbltmned eith ey €882 21 (qaiadaiet, oroictopie)]

W th MV = 323 22 %calculated, nonoi sot opi ¢); mneasured
meagyres \(SNAJ%WHM@ % ¢) Benzyl

[1-](2, 2-di et hoxyet hyl )i sopropyl car banoyl ] - 2- pyrldln 4
—.~ylethyl carbamoyl}- 2-(9Hfl _ . . - -
Exanwﬂm184ylnethoxycarbonylan1no)ethy|]carbanate

1 (fﬁ,el{)ﬁESI o t&%ﬁe@ﬁgﬁ)’,&%ﬁ%gﬂ 3- morgﬁglrﬁjél -yl-6- pgntaﬂuorophenyl-
SR ‘*@ﬁ'ﬁﬁiﬂ"z‘é@é’“ P RREe s btained |

Strw:tuhe MN = 809. 36 (cal cul ated, nonoi sotopic); neasured

value (MtNa)+: 832.3 d) Benzyl
(2 am no- { If( 2, 2 of et hoxyet hyl )i sopr opyl car banoyl ] - 2-

i n-4-ylhet K ganoyl } et hyl ) car bamat e 15
es,Ds)/[ : : in anal ogy to Exanpl e 29d)
(NEthod. B starting From benzyl  [1-[(2, 2-d

[ et;hocx’ye hyl7 )i pyI car banoyl ] -2-pyrid
in-4-yle rbanoyl } - 2- (9H
fl uor en-9-lyl met hoxycar bonyl am no) et hyl ] car bamat e. The

desired uct is obtained with MV = 543. 31
(cal cul at ed,|] nonoi sotopi c); neasured val ue ( MtH) +:
544.4 20 "o

Synthesis takes place in analogy to Example 60 starting from 3-amino-1-(2,4-
dichlorobenzenesufifonyl)-8-isopropyl-6-
pentafiucrophenylmethylhexahydropyrazino{1,2-a]pyrimidine-4,7-dione. The
desired product is obtained with MW = 684.10 (calculated, monoisotopic),
measured value (M+H)": 685.01

Example 182

Ci Y

a) 9H-Fluoren-9-ylmethyl {1-[(2,2-diethoxyethyl)isopropylcarbamoyi]-2-pyridin-3-yl-

ethyljcarbamate
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e) Benzyl
(2-(2, 4-di chl orobenzenesul fonyl am no)-1-{1-[ (2, 2-

di et hoxyet hyl )i sopr opyl car banmoyl ] - 2- pyri-di n-4-yl et hyl c
ar banoyl } et hyl ) carbamate Synt hesis took place in

anal ogy to Exanple 29e) (kgthod B) starting from
benzyl

(2-am no-{1-[ (2, 2-di et hoxyet hyl )i sopropyl car banoyl ] - 2-

Syﬁtﬁékg'etgkés él%ﬁ?é{lﬁ%%'g‘é? $ %g(g}‘@? ?%W&hﬁ?@%ﬁamng?mm Fmoc-.

3- p(;rg%?i%ﬂrﬁ’;e;%dgel ﬂHBPﬂl e[ﬂiqﬁr(@ﬁum):s okaaed edthvalhwe S4Bt (calculated,
enzy
MONEIFoRRID: IRasHERH ‘F@JH?I(M‘*{@“ Sr-ébyl - 4, 7- di oxo- 6- pyri di
n-4- yl methyl octahyd ropyrazino[ 1, 2- a] pyrimd
i n-3-yl]carbamate 30 Synthesi.s takes place in analogy

" b) 2 a2 2206 okbhN Bopmopyi3- pg.cﬁmnyibmpmamide

SyuihietR a5 HRS I apRG0Y 1o SRR PRb L OMGPHIE) Sogigieyn OH-

T T

ylethyisarbadchatel Tiee (Ibsirgd praak@t s7olothined with MW = 323,22 (calcuiated,

ool S8 RS SEey fony!) -8- sopr opyl -6-

hexahydr opyr azi no[ 1, 2- a] pyrimdine 4,7-drone Synthesis
takes place in anal ogy to Exanple 29g) (Method B)
c) Benayl [hif2 2-diatheeyetny ls[oprcqul rdamoyl]-Z-pyridin-3-ylethylcarbamoyl}-

2SO BFREARBERK LB iafh St Rt ahdie 0x0- 6-pyrid

Synthesis hybloplaab Yitl aapkok g@&orﬂa{ah@eab@y(mmhdurs}’smhﬂ Frdrarme
te. The desired produ is obtained with 25.10

tf@a'r*ld&?a@'@aw%ﬂmi)sutl@cwr@pyl SrpyEdnedtylpspRienamidg. The desired
proagct Ié%%t%lﬂe@}}v ty ity (%7 ﬁ&ll&ﬂ%ﬁf‘ ARSRSRBY Médbured value

I OXO-

(Mﬂﬂﬁef’wmct ahydropyra2| no[ 1, 2- .
] pyrimdin-3-yl]acetam de Synt hesi s takes place in
anal ogy to Exanple 21h) starting from 3-am no-1-(2,4

d)B i - -
) 3 II 2- a ér}]oz g é u% P:eth )(y_eél'plllg%olcpr %Xllf:arga yI] OI2 Hyﬂd'n .?I:Tg!ethyi

carhgrmgb}aﬂmyljmxpyrrﬂe no[ 1, 2

Synthesis took place in analogy to Example 29d) (Method B) starting from benzyl

- [1-[(2,2-diethoxyethyl)isopropylcarbamoyl]-2-pyridin-3-ylethylcarbamoyl}-2-(9H-

fluoren-9-yimethoxycarbonylamino)ethyljcarbamate. The desired product is
obtained with MW = 543.31 (calculated, monoisotopic); measured value (M+H)":
544 4

e) Benzyl (2-(2,4-dichlorobenzenesulfonylamino)-1-{1-[(2,2-
diethoxyethyl)isopropylcarbamoyl]-2-pyridin-3-ylethylcarbamoyl}ethyl)carbamate
Synthesis took place in analogy to Example 29¢) (Method B) starting from benzyl
(2-amino-{1-[(2,2-diethoxyethyl)isopropylcarbamoyl]-2-pyridin-3- '
ylethylcarbamoyl}ethyl)carbamate. The desired product is obtained with

MW = 751.22 (calculated, monoisotopic); measured value (M+H)": 752.19.
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(cal cul ated, nonoi sotopic); neasured val ue (M+H)*:

568. 13 Exanpl e 194 20

N-[1-(2, 4-Di chl orobenzenesul fonyl ) -8-i sopropyl -4, 7-di o
X0- 6- pyri di n-4 yl net hyl oct a-

hydr opyr azi no[ 1, 2- a] pyri m1@8i n- 3-yl ] cycl opr

panecar boxam de Structure: Synthesis takes place in
anal ogy to Exanple 22 starting from 3-am no-1-(2,4 25

0 B O RISl PR A b Tt Bl s

yindéthyldetahiyepyraxinsit ,3- a]pyhtrﬁdm%iyﬂmatrbarﬂdwet 593 13
Syé al cul ated, mgnoi sot opi E)B‘ rreasured val

Stﬁsfampi%,car"a@fﬂawrte[ apple @9f)i stading f@rmb]enzyl (2-(2,4-

Ao A L A Sl oo eqroampy->-

pyridin G-pgthytianbdmplethiltabamate. B}mdj@ﬁmdspttodhemsmmﬁed with

VM Cﬁ?@p%%@%@g@ﬁ'ﬁ?' e goltogsaltc rr%'eg ur]:a&% e IQ) 666%0
- 8-1 sopropyl - 6- pyrldln 4-yl met hyl hexahydr opyrazi no[ 1, 2

- a]pyrimdine-4,7- ione. The desired product is
g) stftrainnet (2wt tdichivobed2end 8 lfbdyl)Saisoptapty6;pyridin-3-

yin’a%gﬂhggetlhoﬁirggﬁrazmof# 5—a?pyrtmlé|ne(% I_glone 622.17 Exanple
Syntﬂwbs(s&aﬂe@p@l@bcm @hﬁfb@?ﬂ@%ﬂaﬁﬁmg Dby PsisFy REM behzJi Pi-@u

0- 6- pyri di n- 4-yl net hyl oct a-

dlCh@mWa@sumwl)z%quopyiﬁd?@@cwﬁjpymdm—&et hyl ani noben
yIn@ﬂlg&ah%Hﬂ)@Hﬁﬁoﬂ ,\é-g‘]pyrlmldm—3-yi]carbamate. The desired product is

obtained with MW = 525.10 (calculated, monoisotopic); measured value (M+H)":
526.1

h) N-{1-(2,4-Dichlorobenzenesuifonyl)-8-isopropyl-4,7-dioxo-6-pyridin-3-

“ylmethyloctahydropyrazino[1,2-a]pyrimidin-3-yllacetamide

Synthesis takes place in analogy to Example 21h) starting from 3-amino-1-(2,4-

dichlorobenzenesulfonyl)-8-isopropyl-6-pyridin-3-ylmethylhexahydropyrazino[1,2-

alpyrimidine-4,7-dione. The desired product is obtained with MW = 567.11

"(calculated, monoisotopic); measured value (M+H)": 568.11

Example 183
N-[1-(2,4-Dichlorobenzenesulfonyl)-8-isopropyi-4,7-dioxo-6-pyridin-3-ylmethylocta-
hydropyrazino[1,2-a]pyrimidin-3-yijcyclopropanecarboxamide

Structure:

o \I!‘/
Q°£I°ﬁ
g . N
N7 N
¢ O
A

N

{so
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15 ~-N "S "N N\ ON-N Synthesis takes place in

anal ogy to Exanple 25 starting from 3-am no-1-(2, 4-

di chl or obenzenesul f onyl ) -

-i sopropyl - 6- pyri di n-4-yl net hyl hexahydr opyr azi no[ 1, 2-

a] pyrimdine-4,7- ione. Thggdesired product is

obtained wwth MV = 672.17 (cal cul ated, nopnoi sotopic);

neasured value (MtH)+: 673.2 20 177 5 10 15 Exanple

7 rt-Butyl-3- (,2,4-d ichl.oro en ene ul fon

Syyﬁ‘g&s;sstggﬁgg%ceﬁn ?na[qu&oéiwaagg sta aminoy* -(2,4-
dmldmb@ﬁz@msdrf@ yeasdmbé¥l 62p9d.dmr3 Mtﬁylﬁeyéﬂwr@@nazmou 2-

Structure: nt hesis takes place in analo
a]nwiatiging-L8- ctm& thhegdesies r30du¢tn@ot3te(nzed1wnh MW = 593 13

(R IR R s Sa LAOR BRA SR 85 one. The

desired product is obtained with MV.= 624. 17

(cal cuI at ed, nonoi sotopic); neasured value (MH'
Exgmple 18 |

N-[1-(2,4-Dichlorobenzenesulfonyl}-8-isopropyl-4,7-dioxo-6-pyridin-3-ylmethylocta-
hydropyrazino[1,2-a]pyrimidin-3-ylJcyclobutanecarboxamide |

Structure:

0 =
/ J: L@
N
f °
Synthesis takes place in analogy to Example 30 starting from 3-amino-1-(2,4-
dichlorobenzenesulfonyl}-8-isopropyl-6-pyridin-3-yimethylhexahydropyrazino[1,2-

a)pyrimidine-4,7-dione. The desired product is obtained with MW =607.14

(calculated, monoisotopic); measured value (M+H)": 608.15

~Example 185

N-{1-(2,4-Dichlorobenzenesulfonyl)-8-isopropyl-4,7-dioxc-6-pyridin-3-ylmethylocta-

hydropyrazino[1,2-a]pyrimidin-3-yl]cyclopentanecarboxamide

Structure:
o \bli/
e 7 D)
S N
& J NN
LA

N
o
Synthesis takes place in analogy to Example 31 starting from 3-amino-1-(2,4-
dichlorobenzenesulfonyl)-8-isopropyl-6-pyridin-3-yimethylhexahydropyrazino[1,2-
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Exanpl e 198 N-[1-(2, 4-Di chl or obenzenesul f ony

) - 8-i sopropyl -4, 7-di oxo- 6- pyri di n-4-yl net hyl oct a-
hydr opyrazi no[ 1, 2- a] pyri m di n- 3-yl ] met hanesul f onam de
Structure: cl Synthesis takes place in analogy to
Exanpl e 26 starting from 37@m no-1-( ,4 d ich | o robe
nze n esulfo nyl)-8-isopro pyl-6-pyrid i n-4-y nethyl
exahydropyrazi no[ 1, 2- a] pyri m di ne-4, 7-di one.

SRR PO T ABSLNSHN D M 80 Ry - o211

(‘cal cul at'e nonoi sot opl neasured val ue
(caBodatgl, 2brbrdiSpic)) cheasaredxalmel (M+199: 622.fi1- ( 2, 4-
i chl orobenzenesul fonyl)-8-i sopropyl -4, 7-di oxo- 6- pyri di
n- 4-yl met hyl oct a- hydropyrazino[ 1, 2-a] pyri m di n
Ex%“y‘!,;},owgl opropanesul fonamide O N 00 "S N N N O C 5

N- [1 (2 4- chhiorobenzenesulfonyl) 8- tsopropy!-4 7-dioxo-6- pyndm 3 ylmethylocta-
hydropyrazino[1,2-ajpyrimidin-3-yl]pyrrolidine-2-carboxamide

Structure:

N T
o}

o
@gp L

e

7N TN
cl 0
A

Synthesis takes place in analogy to Example 40 starting from 3-amino-1-(2,4-
dichlorobenzenesulfonyl)-8-isopropyl-6-pyridin-3-yimethylhexahydropyrazino[1,2-
a]pyrimidine-4,7-dione. The desired product is obtained with MW = 622.15

(calculated, monoisotopic); measured value (M+H)": 623.14

| Example 187

N-[1-{2,4-Dichlorobenzenesulfonyl}-8-isopropyl-4,7-dioxo-6-pyridin-3-ylmethylocta-
hydropyrazino[1,2-alpyrimidin-3-yl]-4-dimethylaminobenzamide

Structure:

Je °
3. N
E/3 \N

c C

Synthesis takes place in analogy to Example 25 starting from 3-amino-1-(2,4-
dichlorobenzenesulfonyl)-8-isopropyl-6-pyridin-3-ylmethylhexahydropyrazino[1,2-




Synt hesi s takes place in anal ogy to Exanple 27
starting from 3-am no-1-(2, 4-

i chl or obenzenesul fonyl)-8-i sopropyl - 6-pyridin-4-ylmeth
yl hexahydr opyrazi no[ 1, 2- ]pyrimdine-4,7-dione. The
desired product is obtainddiwith MV = 629. 09
(cal cul ated, nonoi sotopic); neasured val ue ( MtH) +:

630. 06 10 Exanple 200 C1 /N\ a) 9H Fl uoren-9-yl net hyl

a]p{ylﬂﬂi&h%e&r ?"o%r@’%%t(gérélgé ng;ﬁ@ﬁ%&yg%ﬁfé?ﬁé@w:thﬁ\?\ﬂ 457217

trophenyl)ethyl|c nthesi s takes place In
(cmaﬁegymoaﬂol“ﬁ(mtpd:)enmpregcwaluec(NB)H)siﬁﬁaﬂ&g fromN 15

Frmoc- 4-ni tro- Phe-OH. The desired product is obtained
with MV = 589.28 (cal cul ated, nonoi sotopic); neasured

Ex&ﬁ{/glné 1ggHtH) +: 590. 3 Db)
no- N-.(2, 2-.di.ethoxyet hyl )-N-i sopropyl.-3-(4-n

5 N-fie(RopbRishjorpeopenssafors)-8Spaptesyi-4, ﬁ-d@ﬁ@-ﬁslb)ﬁwfen-ﬁnyl'methylocta-
“Yﬁoﬁsf%lﬂ%?ﬁ%wadm %b?rl]n(cco }n%o B) starting from9H 20

Striidtdré:2, 2- di et hoxyet hyl )i sopr opyl car banoyl | - 2- (4-
ni trophenyl)ethyl]carbamate. 179 c) Benzyl
[1 [1- [(2\2]/| et hoxyet hyl )i sopropyl car banoyl ]- - (4-
phenyly_ th ylcarbanoyl ] -2-(9H-fl uoren- vyl
xyxcaf bomyl rﬁr] )ethyl ] carbamate 5 Synthesis took
plgce 3 Exanpl e 29c) (Method B) starting

fr om2- no-N- (2,2
di et hoxylLeI;ﬁ%b) N-i sopropyl - 3- (4-nitrophenyl ) propi onam
de. The esired product is obtained with MV = 765. 37

(cal cul at egs=ononoi sotopi c); neasured val ue (MtH) +:
766. 3 d) Benzyl -
{2 am Q; -[1-1(2, 2-di et hoxyet hyl )i sopr opyl car banoyl | -
2- (4-
Synthesis takes place in analogy to Example 50 starting from 3-amino-1-(2,4-
10  dichlorobenzenesulfonyl)-8-isopropyl-6-pyridin-3-ylmethylhexahydropyrazino[1,2-
a)pyrimidine-4,7-dione. The desired product is obtained with MW = 630.12

(calculated, monoisotopic); measured value (M+H)": 631.16

Example 189

15 1-tert-Butyl-3-[1-(2,4-dichiorobenzenesulfonyl)-8-isopropyl-4,7-dioxo-6-pyridin-3-

ylmethyloctahydropyrazino[1,2-a]pyrimidin-3-yljurea

Structure:

o \l\ll/
0
¢ ¥Jede
s’ SN
NN
¢ O
o
N
=0
N

Synthesis takes place in analogy to Example 28 starting from 3-amino-1-(2,4-
20  dichlorobenzenesulfonyl)-8-isopropyl-6-pyridin-3-yimethylhexahydropyrazinof1,2-
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20

ni trophenyl) thylca rbamoyl]ethyl)carbamate Synthesis
took place in analogy to Exarrpl e 29d) (Method B)
starting from benzyl

1-[ (2, 2-di et hoxyet hyl )i sopr opyl car banoyl ] - 2-

yridi n-4-yl et hyl car banoyl }472 (9H

fl uoren-9-yl net hoxycar bonyl am no) et hyl] arbamate. The
desired product is 15 obtained with MV = 587. 68

a]@ﬁgﬁigwe%lé,g%i?ﬁ@nﬂ%esﬂéﬁﬁc? prodlEARWLHESn4a With 9%5417

(c4lgulaRd) mbrodidatopiby nreasiget fvatud @uHP) 625H1- [ (2, 2-
di et hoxyet hyl )i sopropyl car banmoyl ] - 2- (4-
ni trophenyl ) et hyl car banoyl ] et hyl car bamate 20
E%,@e@; took place in analogy to Exanple 29e)
B). starting. frombenzyl .
N{Q{ZammohIdxfc[blenkeﬂeﬁjlfbr@d)kﬁ})sp@rdspyl 4)7-d|0x0 6- pyrldln -3- ylmethyiocta-

v ARG & TP HBpethanesh fon Bt . The
StRairked product is obtained with MN= 795 21
(cal cuI ated, nonoi sotopic); neasured val ue (I\/H\Ia) +:
818. 21 25 enzyl
Cl , 4-di ch) or gbenzenesul fonyl) - 8-i sopropyl - 6-(4-nitr
ylfb-4, def'oxooct a hydropyrazino [1, 2-a]pyri
m s 3 ar te Synthesis takes place in
ang},ogy Yo Bkxanpl e 29f) (Method B) starting from
benzyl -
, 4-di chl or befzenesul fonylam no)-1-[1-[(2, 2-
di et hoxyetMyL9i sopropyl car barmoyl ] - 2- (4-nitro- phenyl)
t hyl car ba ] et hyl }carbamate. The desired product is
obtained with MN= 703.13 (cal cul ated, npnoi sotopic);
Syntasiy Ettes place iGMridlogy4Edarple 29 starting from 3-amino-1- (2 4-

APRIOh PR Y hERS P RY g B 3o yinoxahyeroprazinol1 2
alglnlele 7 ddndll Be eSOt BRRA B IAAANBLIAE LAV 268008

t’o Exanpl’e starting Prom enzyl
{calculated, monmsotoplc) measured value (M+H)": 604.06

Example 191

N-[1-(2,4-Dichlorobenzenesulfonyl)-8-isopropyl-4,7-dioxo-6-pyridin-3-ylmethylocta-

hydropyrazino[1,2-a]pyrimidin-3-ylJcyclopropanesulfonamide

Structure:

c \rlq/o |
O/Em
;‘s” SN
ZNT TN

N)s40

v
Synthesis takes place in analogy. to Example 27 starting from 3-amino-1-(2,4-

dichlorobenzenesulfonyl )-8-isopropyi-6-pyridin-3-y|methylhexahyd ropyrazino[1,2-
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5 [1-(2, 4-di chl orobe
nzenesul fonyl ) -8-i sopropyl - 6- (4-nitrobenzyl)-4,7-
di oxooct ahydr opyrazi no[ 1, 2-a] pyri m di n 3-yl ] carbanat e.
- The desired product is obtained with MV= 525,10
(cal cul ated, nonoi sot opi c)y73neasured val ue (MHH) +:
526.10 10 h)
- (2, 4-Di chl orobenzenesul fonyl ) - 3-di met hyl am no- 8-i sopr

AU T e Ty SRS ARG, S ORiA59 WY 3 S291%n

(ceficul el mBinootGIE); infeattiréd @akket(VMH)0. 830.09 of
formal dehyde (37%in H2O and 1 ni of sodi um

cyanobor ohydride (1 Min THF) were added to a sol ution

Exgingl@9980 (0. 17 ml) of

no-1-.(2, 4-di chl.orobenzenesul fonyl) - 8-i.sopr.opyl -

1 -(Q4- mﬁ:mrbbebmmdu)fbﬁN?eBxﬂﬁ@IﬂMmirmEB Jdscdropyl-6-pyridin- 3-

"}*é)h/“ m di ne-4, 7-dione iin 5 of _net hanol . The
yimgthylhexahyskogyrazinglil ata]PHé{ﬁidﬂ"eﬁh‘ﬂigr‘é'PUPe for 1 hour,
St,@]eﬂﬁgntrat ed in vacuo, diluted wth ethyl acetate and
ed with water and brine. It was then dried (MgSO)
and conce ed in vacuo. The residue was
tograph d on 12 g of Si02 (elution wth ethyl

te/i;eﬂ ment 0- 5% net hanol ). 25 ng of
N2 ne 20 re obtained. The am ne was
s in ether. The m xture
walcOne ntr ted in vacuo. 35 ng of dinethylam ne HC
salt were ned as a white solid. LM MN =
597. 12 (caiqcul at ed, nonoi sot opi c) neasured val ue
(MrH) = 59812 25 Exanpl e 201 N-[6- (4- Ami nobenzyl ) - 1-
| - [z |-1-(2.4-
SyRirsf 1§ Ey dpl?i&% iAZRR t%%rﬁ uévzsﬁahﬁgwkorﬂs aﬁi”nd1 (2,4

YOX00Ct a opyra zin
dscyllﬂrolmeKmeseﬁan}bb&dsnntopyliﬁ}pyﬂd|Afi3-§1lmath((lhe)¢a ydrhpwiazhe[1,2-

RIS A f-cborkg. e ireneradubids Shtaineg o RE B 1S~
(cawﬁét@a moPoREGHIE frﬁéaswe@wmew *.Cwmeent ane

car boxam de. The lTatter was react further in the
fol |l owi ng way:

Example 193

o L
g P
/I \N N .

‘ c O

A
N
7
a) 9H-Fluoren-9-ylmethyl {1-[(2,2-diethoxyethyl)isopropylcarbamoyl]-2-pyridin-4-yl-

ethyl}carbamate

‘Synthesis takes place in analogy to Example 29a) (Method B) starting from Fmoc-

4-pyridylalanine. The desired product is obtained with MW = 545.29 (calculated,

monoisotopic); measured value (M+H)": 546.26

b) 2-Amino-N-(2,2-diethoxyethyl)-N-isopropyl-3-pyridin-4-ylpropionamide
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30

71 mg (0.3 nmmol ) of tin(ll) chloride were added to a
solution of 50 ng (0.07 mmol) of

N-[ 1- (2, 4-di chl orobenzenesul f onyl ) - 8-i sopr opyl

6- (4-nitrobenzyl) -4, 7- di oxooct a-

hydr opyr azi no[ 1, 2- a] pyri m1gi4n

3-yl ] cycl opent anecar boxam de (Exanple 200) in 3 m of
et hanol . The m xture was heated at 100C in a m crowave

SYRMER ] o8 oM A B AR Rk g Woim 1
ﬂubi‘um@#qhnkﬁhqs{ell gﬁ]ﬂd:aﬂ@weﬁqﬁﬂbpaﬁm@barmmagl}@ pyridinds
C romaérp%r aphed on g of Si02 (elutio

th

Vel yarsaBa: dPRERRRE, prgwa.u% Rbtatest nibg 25122 Lcatoutated,
St f, I bt ai ned
mas acﬁ&@}: rgé?_%ﬁ/g ﬁb&( aI c {gtﬁegﬁl rrl;ﬂgi ﬁ: gpioc)alz.ne o .
635. 17 and neasured value (M:tH) _ 15 636. 14. Exanple

c) ég(%ay'/&?ﬁ[%%@'.i?ztpwefhx'Eseprapwﬁfam@ﬂlz%-@agqi%ﬁ&ﬂfhw%afaﬁmoy'}-
2-@%—@%ég}wgm$éthb 2 r@%ta@g@@wl é}Bx d',é Bg[ &/a 5 al
Syn)émmwoikmlmino@wlmgy Exkxarnple2Zic) E(Nblﬂud)d@) stapling from 2-
anigE ALt eSO DY SOPERAP-R T PRIATRgTde Ui fgsied

prdddct@s&ﬂtalrfédwmbﬁﬂwyi BOQ&@Z&Q[&QIated monoisotopic); measured value
(Mﬁmp no[ 1, 2-a)pyrimdine 7-di one. The desired

32i% obtained with MV = 567. 15 (cal cul at ed,
nonoi sotopi c); neasured value MH)+: 5 568.1 Exanpl e
203

%ﬁéyl@mﬂb@n{ﬂyﬂ(z 21d|éﬂhoékyéth9i)isopﬂiwtt‘mﬂﬁ@auym-arpwajﬂ%wﬂ;ethyl-
O%rﬁ&%]l%; gﬁé‘?géfli‘g%{ll 2 a) pyrimdine-4, 7-di one 10
Synthesis took place in analogy to Exampie 29d} (Method B) starting from benzyl
f1-[(2,2-d iethoxyethyl)isopropylcarbamoyl]—Z—pyridin—4-ylethylcarbamoyl};Z—(QH—
fluoren-9-ylmethoxycarbonylamino)ethylicarbamate. The desired product is
obtained with MW = 543.31 (calculated, monoisotopic); measured value (M+H)":
544 .4

~ e) Benzyl (2-(2,4-dichlorobenzenesulfonylamino)-1-{1-{(2,2-

diethoxyethyllisopropylcarbamoyl]-2-pyridin-4-ylethylcarbamoyl}ethyl)carbamate
Synthesis took place in analogy to Example 29¢) (Method B) starting from benzyl
(2-amino-{1-[(2,2-diethoxyethyl)isopropylcarbamoyl]-2-pyridin-4-
ylethylcarbamoyl}ethyl)cérbamate. The desired product is obtained with

MW = 751.22 (calculated, monoisotopic); measured value (M+H)": 752.19.

f) Benzyl [1-(2,4-dichiorobenzenesulfonyl)-8-isopropyl-4,7-dioxo-6-pyridin-4-
ylmethyloctahydropyrazino[1,2-a]pyrimidin-3-yijcarbamate

Synthesis takes place in analogy to Example 29f) (Method B} starting from benzyl
(2-(2,4-dichloro-benzenesulfonylamino)-1-{1-[(2,2-
diethoxyethyl)isopropylcarbamoyl]-2-pyridin-4-ylethylcarbamoyl}ethyl)carbamate.
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Cl Synthesis takes place in anal ogy to Exanple 59
starting from 3-am no-1-(2, 4-

di chl or obenzenesul f onyl) -

-i sopropyl - 6-(4-nitrobenzyl ) hexahydropyrazi no[ 1, 2-

a] pyri m di ne-4, 7-di one toqgkve the correspondi ng

pi peridine derivative. Subsequent 15 reduction of the
nitro group took place as described in Exanple 201.

Thg BEsHE3 priot R A8HEscl e R0 68 4 byt Rariotopiol

meBRBred FNaaRMeHG046601%- C h | oro-N -{4-[3- (cycl o

pent aneca rbonyl amno)- 1
(2 4- d|chIorobenzenesulfonyl)-8-

PEY et RIS AR PR E AR O 0
ylmbthyzlhemmdrepmmﬁ[102Laq¢w|rmh&re-z? 7agioh®. 04 ol ) of 4-
chl or obenzo chl ori de were add to a saolution

Syﬂ@eé@dékﬂ%reﬁcedn* apalegy|to [rxample 399%@6@#@99@) SIaf(t@ngtcun benzyl
R ARERe AR bSs BIL Aigte b At e

ylrmethyion’dahgﬁroﬂ]ywﬂim[wmea]pqnmld|n Theljcarbzmate. Whe detsiredqaoduct is
re overni dilute

o inef Wit MR 25 Jhdoalalie I RoIBpIoRE): FReSwpgamiue (MH)":

52hase was isolated, dried (MgSO) and concentrated in

vacuo. The residue was chromat ographed on 8 g of Si02
(elution with ethyl acetate/heptane, gradient 0-100%

) Gt e R RbanenhulBotba oSl s ISR RLdTAT S,
ylrr?eﬁhmct(aﬁ du%ggmzuaomfzoa]wmmn% -ffitgarhiiea sol ution of

t he abovenenti oned

Sy@b@S@atab%ﬁta@em azal@gyde Exesndaict by plarting foem 3rgmino-1-(2,4-

ccfloR i Gatesyig ke AN B RIRENP rapyraznort 2
a]pyeitriidine!4, Analibrid. mher(méu’ehrmcg@ctaﬁ obtainddwith MW+ 5670k

elution with 5 of netha
(caSculated mono}sotopzc measured value (M+H)": 568.13

Example 194
N-[1-(2,4-Dichlorobenzenesulfonyl)-8-isopropyl-4,7-dioxo-6-pyridin-4-ylmethylocta-

.hydropyrazino[1,2-a]pyrimidin-3-yllcyclopropanecarboxamide

Structure:

cl hd
_ NO/N
& |
- X
N7 N
ci o
0

N
4
Synthesis takes place in analogy to Example 22 starting from 3-amino-1-(2,4-
dichlorobenzenesulfonyl)-8-isopropyl-6-pyridin-4-ylmethylhexahydropyrazinof1,2-
a)pyrimidine-4,7-dione. The desired product is obtained with MW = 593.13

(calculated, monoisotopic); measured value (M+H)": 594.13
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and then with 15 m of 7N ammonia in nethanol), 18 ny
of the desired am ne were obtained as a brown oil
Thi s conmpound was used without further purification in
the next step. 20 3 ng (0.02 nmol) of DI EA and then
2.7 mg (0.02 mmol) of cycheggentanecarbonyl chloride
were added to a solution of 18 ng (0.02 mmol) of the
debl ocked compound in 1 n of DCM The m xture was
stirred at roomtenperature overnight and
concentrated in vacuo. The residue was dissolved in 2

Ex#mphé 195hyl acetate, washed with water, dried (MgSH4)
and concentrated in vacuo. It was then 25

N-[dH2 drRichipraberezenesulfony! bB-iShoapyled, itdiom-Gimyhida-Ayimethylocta-

v doB R Bt RN ARl R Breith Rt "2 it

Stru6iuN® MW = 773.16 (cal cul ated, nonoi sotopic);

nmeasured value (MH = 774.12 Exanple 205 5 ci ~ N, ~N
S 1\‘c1 ONOO
N

HN/KO
&o

Synthesis takes place in analogy to Example 31 starting from 3-amino-1-(2,4-

0
Ci
P
f/s ~
O

ci

dichlorobenzenesulfonyl)-8-isopropyl-6-pyridin-4-yimethylhexahydropyrazino[1,2-
a]pyrimidine-4,7-dione. The desired product is obtained with MW = 621.16

(calculated, monoisotopic); measured value (M+H)": 622.17

Example 196
N-{1-(2,4-Dichlorobenzenesulfonyl}-8-isopropyl-4,7-dioxo-6-pyridin-4-yimethylocta-
hydropyrazino[1,2-alpyrimidin-3-yl]-4-dimethylaminobenzamide

Structure:

@ g
jo¥Seds
\
# N7 TN
a ©
(o)

A
ID):0

Synthesis takes place in analogy to Example 25 starting from 3-amino-1-(2,4-

- dichlorobenzenesuifonyl)-8-isopropyi-6-pyridin-4-ylmethylhexahydropyrazino{1,2-

ajpyrimidine-4,7-dione. The desired product is obtained with MW = 672.17
(calculated, monoisotopic); measured value (M+H)": 673.2
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a) Cycl opr opyl (2, 2-di et hoxyet hyl )am ne A solution of
2.36 g (12 mmol ) of 2-bronpacetal dehyde di et hyl acetal
and 4.94 g (86.6 nmol) of cycl opropyl am ne was heat ed
in a closed vessel at 120C for 2 h. 10 The reaction
m xture was cool ed to roonmptzenperature and dil uted
wth 75 m of ether and washed with 5% act NaOH,
foll owed by water and saturated sodium chloride-
[ The organi ¢ phase was dried (Mg SO4 and
Exgmr{%%r?tg?at ed in vacuo. The residue was distilled in
1-terteBIayIC3BOR, 14ﬂéﬁlor07be@:1:egesﬁlfdn'??—ﬁd%@pf@@l—éﬁ@ﬂt@ﬂ@fﬁipyrid|n«4-
e obtained. LC/MS MtH = 173
Y"WﬁLﬁPE@MHE@YW%@Mﬂ -a]pyrimidin- 3-y|]urea
Stru:fdr%yd opropy] (2, 2-di et hoxyet hyl ) car banoyl ] - 2- (4- brom
enyl ) et hyl J.carba mate. Synt hesi.s takes place in. ..
anal ogy to npl e 29a) (Method B) starting fromN
238 -Phe-Cd and cycl o pro pyl (2,2-d
7~hhe desired product 20 is
X i thiMV iz 689.19 (cal cul ated, nonoi sotopic);
ug'edN’vahie ~7( )+: 643.16 c) 2-Amino-3-(4-b ro
cycl opropyl-N-(2,2-d
i et hoxyet yI YPropio na mde Synthesis takes place in
anal ogy t & b: Exanpl e 29b) (Method B) starting from 9H

25 fuoren-9=4 net hyl [1-[cycl opropyl (2, 2-

i et ho%xy Myl ) car banoyl ]-2- (4 185

br onophenyl ) et hyl ] carbamate The desired product is

. , . . I . ")
SvABLSR St ot Weal el A4 PO BRkRA L
dicpﬂ;r@@r(z@nbsulfmmp&y&c)pmp{d@pymmnebyljn({tﬁylhexahydropyrazmo[1 2-
L t
ARy B - AT QRATBR-ROg ok Abiajess MY 63fel Ty

k 4 gy to Exanple
S N Rl

anmi no- 3- (4- bronophenyl) - N-cycl opropyl - N- (2, 2- di et hoxye
Exgmbllé %gpl onam de. The
N-{1-(2,4-Dichlorobenzenesulfonyl)-8-isopropyl-4,7-dioxo-8-pyridin-4-ylmethylocta-

hydropyrazino[1,2-a]pyrimidin-3-yllmethanesulfonamide
Structure:

N. O
0 N
g’ - P
/\
SNT N
A

N,‘ s7°
0%\

Synthesis takes place in analogy'to Example 26 starting from 3-amino-1-(2,4-
dichlorobenzenesulfonyl)-8-isopropyl-6-pyridin-4-yimethylhexahydropyrazino[1,2-
alpyrimidine-4,7-dione. The desired product is obtained with MW = 603.08
{calculated, monoisotopic); measured value (M+H)": 604.08
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desired product is obtained with MV = 840. 27

(cal cul ated, nonoisotopic); neasured value (MtNa) +:

863. 23 10 e) Benzyl

(2-am no- 1-{2- (4-bronmophenyl)-1-[cycl opropyl (2, 2

di et hoxyet hyl ) car banoyl ] et{pd car banoyl } et hyl

)carbamate. Synthesis took place in analogy to

Exanpl e 29d) (Method B) starting from benzyl
1-&%—£%br onmophenyl ) -1- cycl opropyl (2,2- 15 _

t hyl ) car banoyl ] et hyl car barmyl }-2-(9H-fl uoren-

N-P1-12, MIbﬁ%Y&%rﬁ@hﬁb@de)@Wré PR D-6 Wﬁduﬂ&ﬁwne&hyiocta-

product is obtained with (cal cul at ed
hydmw@angﬁ|,2,-)a]pmd@r%wllwlwopmuﬁor@mde f) Benzyl

Stgu]c’tér% (4- bronophenyl ) - 1-[ cycl opropyl (2, 2- di et hoxyet hyl

carbanoyl ) et hyl -. 20 car banoyl }-2-(2,4-d . . :
|chIorobeﬂ%Eﬂesuffonylan1no)ethy|]carba mat e Synthe5|s

place inanal ogy to Exanple 29e) (Method B)
S b Zyl

ﬁ onophenyl ) -1-[ cycl opropyl (2, 2-di eth
oxyeﬂﬁy rbannyl]ethyl car banoyl } et hyl ) car bamat e.
The desi goroduct is obtained with MV= 826. 12
(cal cul atied,, nmonoi sotopic); neasured val ue (M-Na) +:
849.14. 2857g) Benzyl
[ 6- (4-brono zyl )-8-cycl opropyl -
-(2, 4-di chl or obenzenesutfonyl) 4,7-

Syaitrmeio tikel yikicepinr By tb, Exahpherzmwrtmg?whﬂ :&‘@rrtmcat(e 4-
e

d%gesmtook pl ace 1 n anal ogy Exanpl %
| ° @azge@fgpylﬂﬁgsppwbﬁwymn-4 ylmethyihexahy ropyrazino[1,2-
aldytnhidired b1 Qhﬁwhésuhc{ ?%ﬁhﬁ”s%éﬁ%?@&?%%_— 629.09

oxyet hy car banoy hyl car banoy
(caltwibtent, onenoisotepic);fregs et vajuet (M+-H abBQd6t e. The
desired product is obtained with MNVN= 734.04
(cal cul ated, nonoi sotopic); neasured.val ue (M+-H) +:

Exafipld20886

o hd 0
N .0 N_ -
° I °
7
//S\N N .
cl O
0

N
VRN

- a) 9H-Fluoren-9-yimethy! [1-[(2,2-diethoxyethyl)isopropylcarbamoyl]-2-(4-

nitrophenyl)ethyljcarbamate
Synthesis takes place in analogy fo Example 29a) (Method B) starting from N-
Fmoc-4-nitro-Phe-OH. The desired product is obtained with MW = 589.28

(calculated, monoisotopic); measured value (M+H)": 590.3

b) 2-Amino-N-(2,2-diethoxyethyl}-N-isopropyl-3-(4-nitrophenyl)propionamide
Synthesis takes place in analogy to Example 29b) (Method B) starting from 9H-
fluoren-9-yimethyl [1-[(2,2-diethoxyethyl)isopropyicarbamoyl]-2-(4-
nitrophenyl)ethyl]lcarbamate.
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BB ool B fant 00 to Bampie 21 1)

h) - Am no- 6- (4- br onobenzyl ) - 8-cycl opropyl - 1- (2, 4-
i chl or obenzenesul f onyl ) hexahydr opyrazi no[ 1, 2- a] pyri m d
i ne-4, 7-done Synthesis took place in analogy to

Exanpl e 29g) (Method B) starting fron1benzy|

[ 6- (4- bronpbenzyl ) - 8-cycl qpgopyl -1

-(2, 4-di chl orobenzenesul fonyl)-4,7 5 _
di oxooct ahydr opyrazi no[ 1, 2- a] pyri m di n- 3-yl ].car banat e.
The desired product is obtained with MV= 600.0
(cal cul ated, nonoi sotopic); neasured val ue (N%FD+:

¢) é@ﬁiﬁ? J[‘) (drd- Qm(mbm%ﬁdﬂ)glcéhﬁwfgpz eRyl -1

|ch orobe nesul f onyl

nlt@pbznmldethmatb@pw)dﬂzz—ﬁ@ﬂ{lubr@ﬂ Pyrim din-3-yl] cetanide

SyhihesReBR Y ace&n%)ﬂgtdggrt@rsﬂmﬂpléaa% gkmetﬂo@rwpﬁamng from 2- o
nzenesul fon%@yhexa ropyrazino[ 1 d |

amingrbl-(212rdietbegietnd)- rna@@r@pyl -8- (6mlta¢many¥)pltqgigxlu;rgldi %_he |
de% ﬁiq_ﬁéd&%ﬁ%c at eci H\B{mﬂl% goff%o 13»‘1; )(calc&lgteﬁ‘3 %So%‘?s%té{&cf €

mes[ifed dalBe ouebghz6)38- cycl opropyl - 1- (2, 4-di chl or obe
nzenesulfonyl )-4,7-

di oxooct ahydropyra2| no[ 1, 2-a] pyri m di n-3-yl ] cycl opr opa

o BERE TR KRN0l U By RV e B2 @1 1

nltfoprD}dﬁﬂThylbéiFlﬁ-an letmt)epsbarhate?, 4

Sy BaisgooR BRERAR snloeyio Bk Logh LUefioy T SRl o Benzy

1- [(\/ﬂﬁ%é@ﬂ#ﬁﬁ@ﬁ)l%&%@bﬁ#ﬂﬁ@ﬂw TRARInsA RIS arbafRARYS-P0H-
fluoren-9-yimethoxycarbonylamino)ethyllcarbamate. The desired product is

obtained with MW = 587.68 (calculated, monoisotopic); measured value (M-OEt):
542

e) Benzyl {2-(2,4-dichlorobenzenesulfonylamino)-1-[1-[(2,2-
diethoxyethyl)isopropylcarbamoyl]-2-(4-
nitrophenyl)ethylcarbamoyl]ethyl}carbamate

Synthesis took place in analogy to Example 29e) (Method B) starting from benzyl
{2-amino-1-[1-[(2,2-diethoxyethyl)isopropylcarbamoyl}-2-{4-
nitrophenyl)ethylcarbamoyllethyl}carbamate. The desired product is obtained with
MW = 795.21 (calculated, monoisotopic); measured value (M+Na)*: 818.21

) Benzyl [1-(2,4-dichlorobenzenesulfonyl)-8-isopropyl-6-(4-nitrocbenzyl)-4,7-
dioxooctahydropyrazino[1,2-a]pyrimidin-3-yljcarbamate

Synthesis takes place in analogy to Example 29f) (Method B) starting from benzyl
{2-(2,4-dichlorobenzenesuifonylamino)-1-[1-[{2,2-
diethoxyethyl)isopropylcarbamovyl]-2-(4-nitro-
phenyl)ethylcarbamoyl]ethyl}carbamate. The desired product is obtained with
MW = 703.13 (calculated, monoisotopic); measured value (M+H)": 704.1
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Exampl e 207 5

-[ 6- (4- Bronobenzyl ) - 8-cycl opropyl - 1- (2, 4-di chl or obe
nzenesul fonyl)-4,7- d

i oxooct ahydr opyr azi no[ 1, 2-a] pyri m di n- 3-yl ] cycl obut ane
carboxam de Structure: c {pgthesis takes place in
anal ogy to Exanple 30 starting from 3-am no-6-(4- 10
br onobenzyl ) - 8- cycl opropyl -1-(2, 4

di chl or obenzenesul f onyl ) hexahydr opyr azi no[ 1, 2- a] pyri mi
di ne-4, 7-di one. The desired product is obtained with

= 4 - bSOV-6- d
O T RS e g IR sEpr SRy o-easur
nitreeszyihdatydisnyrytinol- 2 pinysipriopgt4, I-dionel- d

iehl | f l )-4, 7- .
YRR TL BRERPERG Y A b Slls 200 @Vipthed B) spting feom penzy
[ g aTiémsRbedgenSUiopliRisoptopReHifesemakes pl ace

_in analogy to Exanple 31 starting from 3-am no-6-(4-
digxgrstabivdiapyraziegld o plypmidin-3-gllearbamate. The desired product is

obtdi g WARIRATE 228 1 ARuIo G RO RLISRC et il By

526it0h MW = 696. 06 (cal cul ated, nonoi sotopic); neasured
value (MrH)}: 697.08 Exanple 209 N-[6-(4 -Bro no be
nzyl)-8-cyclo pro pyl- 1

B e ST et g SoRIPPYSR 511
nitevb2neg)iesedyd copyr&tino[dt 2ratmyrimidine-4,7-dione

0.15 mi of acetic acid and then 0.15 ml of formaldehyde (37% in H20) and 1 mi of
sodium cyanoborohydride (1M in THF) were added to a solution of 100 mg

(0.17 mmol) of 3-amino-1-(2,4-dichlorobenzenesuifonyl}-8-isopropyl-6-(4-
nitrobenzyl)hexahydropyrazino[1,2-a]pyrimidine-4,7-dione in 5 m! of methanol. The
mixture was stirred at room temperature for 1 hour, concentrated in vacuo, diluted
with ethyl acetate and washed with water and brine. it was then dried (MgSQs) and
concentrated in vacuo. The residue was chromatographed on 12 g of SiO: (elution
with ethyl acetate/methanol, gradient 0-5% methanol). 25 mg of the dimethylamine

were obtained. The amine was treated with 1 mf of 1M HCI in ether. The mixture

- was concentrated in vacuo. 35 mg of dimethylamine HCI salt were obtained asa

white solid. LC/MS MW = 597.12 (calculated, monoisotopic) measured value
(M*H) = 598.12

Example 201

N-[6-(4-Aminobenzyi}-1-(2,4-dichlorobenzenesulfonyl)-8-isopropyl-4,7-
dioxooctahydropyrazino[1,2-a]pyrimidin-3-ylJcyclopentanecarboxamide
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ci NCN( O Synthesis takes place in analogy to Exanple
40 starting from 3-am no-6-(4-

br onobenzyl ) - 8- cycl opropyl -1-(2,4 10

di chl or obenzenesul f onyl ) hexahydr opyrazi no[ 1, 2- a] pyr| m
di ne-4, 7-di one. The desingd product is obtained with
MV = 697 05 (cal cul at ed, rmn0| sotopic); neasured

val ue (MtH) +: 698. 02 Exarrpl e 210 15

N-[6 (4- Bronpbenzyl ) - 8- cycl opropyl -

- (2, 4- di chlyor obenzenesul f onyl) - d
ct ahyoh of o[ 1, 2- a]pyr|n1d|n 3-yl]-4-dinet hyl
béhzhani ucture: ci 189 Synthesis takes
pl dcesTR-a Exanpl e 47 starting from

3- §hi%ho6- (J4- bronmobenzyl)-8-cyclopro py -1-(2, 4
di chl orob nz@nesulfonyl)hexahydropyrazhno[1T2~a]pyrini.
di ne- 4, 7-&li one. The desired product is obtained with
MW 747. Q7 AT4l cul at ed, nonoi sotopic); 5 measured val ue
; 8. 08 Exanple 211
N- [ 6- (4>Br onobenzyl ) - 8- cycl opr opyl - 1- (2, 4-di chl or obenz
enesul fonyl)-4,7
di oxooct ahydr opyrazi no[ 1, 2-a] pyri m di n-3-yl ] ni coti nam
3-Aginol9-(Sur-tiehlorsbehzenesulfonyt)-8-isopropyl-6-(4-nitrobenzyi}hexahydro-

pyrazino[1,2-a]pyrimidine-4,7-dione was reacted in analogy to Example 31 to give
the cyclopentane carboxamide. The latter was reacted further in the following way:
71 mg (0.3 mmol) of tin(ll) chioride were added to a solution of 50 mg (0.07 mmol)
of N-[1 -(2,4-dichlorobenzenesu[fonyl)-8-isopropyi-6~(4-nitrObenzyI)-4,7-dioxoocta-
hydropyrazino[1,2-alpyrimidin-3-yljcyclopentanecarboxamide (Example 200) in

3 ml of ethanol. The mixture was heated at 100°C in a microwave oven for 5
minutes and concentrated in vacuo. The residue was diluted with ethyl acetate,
fiiteréd through kieselguhr and concentrated in vacuo. It was then
chromatographed on 4 g of SiO, (elution with ethyl acetate/heptane, gradient
0-100% ethyl acetate). 25 mg of the desired aniline were obtained as an oil.
LC/MS MW (calculated, monoisotopic) = 635.17 and measured value (M™H) =

636.14. o A,

Example 202
6-(4-Aminobenzyl)-1-(2,4-dichlorobenzenesulfonyl}-3-dimethylamino-8-
isopropylhexahyd ropyrazino[1 ,2-a]pyrimidine-4,7-dione

o hd
N_ _.O N
2 [
ffS“‘N N
¢ O
0

VAN
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/0, N~ -~ NN Synthesis takes place in analogy to
Exanpl e 50 starting from 3-am no-6-(4-

. bronobenzyl ) - 8-cycl opropyl -1-(2,4
di chl or obenzenesul f onyl ) hexahydr opyr azi no[ 1, 2- a]
yrimdine-4,7-dione. The 4k5 desired product is
obtai ned wwth MN = 705.02 (cal cul at ed, nonoi sot opi c);
nmeasured value (MH)+: 706. 06 Exanpl e 212 1

Ex_aETgJ_ é%&?&‘?ﬂ%@%@gﬁé ﬁhéggpg%i@%(g pyg ¥b6 startang from compound 1-

(2! Q'-&éﬁl%?dtﬂa‘h&@h@w ) @Bﬂa‘néﬁ?ﬂa?&fﬁb@l@bﬁr@ yu6l(4-

~tert-butylurea 1 Structu nt hesi s takes pl ace
nltrobemal)b@sahydrmhw%aklywmldmg -4 7 otioss. drtiende Brediproduct is

ob |E%qri) ﬁtﬁéﬁﬂ% %ggyﬁ@:%{ﬁu%ed mg%blsotoplc) measured value (M+H)

seRhexahydr opyrazi no[ 1, 2- a] pyri m di ne- 4, 7 di one. The
desired product is obtained with MV= 699. 07
(cal cul ated, nonoisotopic); neasured value (MtH) +:

E’ﬁg'?%% arrpl e 213 10

r onobenzyl ) - 8-cycl opropyl - 1- (2, 4-di chl or obenz

6- ﬁﬂﬂmﬂhdwﬁﬁtw ’14{274-dlchlorobenzenesulfony!) -8-isopropyl-3-piperidin-1-
di oxooct ahy droE 2r azi no[ %pyrl m di n- 3-yl ] met hanesul
EL

yihexahys@eyraginal u@]@y"@ﬁi’ﬂﬁés -diangkes pl ace in anal ogy
to Exanple 26 starting from 3-am no-6-(4- 15
br onobenzyl ) - 8-cycl opropyi-1-(2, 4

o hd
N. O N
s’fo/[L@/
N7 N
ci O
0

N

J

Synthesis takes place in analogy to Example 59 starting from 3-amino-1-(2,4-
dichlorobenzenesulfonyl)-8-isopropyl-6-(4-nitrobenzyl)hexahydropyrazino[1,2-
a]pyrimidine-4,7-dione to give the corresponding piperidine derivative. Subsequent

reduction of the nitro group took place as described in Example 201. The desired -~ -

product is obtained with MW = 607.18 (calculated, monoisotopic); measured value
(M+H)": 608.2

Example 204
4?Chloro—N-{4—[3-(cyclopentanecarbonylamino)-1-(2,4-dich!orobenzenesulfonyl)—8-
isopropyl-4,7-dioxooctahydropyrazino[1,2-a]pyrimidin-6-
yimethyl]phenyl}benzamide '
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di chl or obenzenesul f onyl ) hexahydr opyr azi no[ 1, 2- a] pyri m
di ne-4,7-dione. The desired product is obtained with
MN = 677.98 (cal cul ated, nonoi sotopic); mneasured
value (MtH)+: 679.0 191 5 Exanple 214
N-[ 6- (4- Bronobenzyl ) - 8- cyglggpr opyl - 1- (2, 4- di chl or obenz
enesul fonyl )-4, 7-
di oxooct ahydr opyrazi no[ 1, 2-a] pyri m di n-3-yl ] cycl opropa
nesul fonam de Structure: ci SO 0 Synthesis takes
place in a ogy to Exanp i starting from
- (4 bpo engyl L k8- tycl opropyl -1-(2, 4-

es nyl )fhexahydr opyrazi no[ 1, 2-a] pyri m

de€i red product is obtained with

F<70 99 (cal cul at ed, nonoi sotopic); 10 neasured
o 705. 01 Exanpl e 215 o
benzyl ) - 8-cycl opropyl -

cobenzenesul f onyl ) - 3-
di met hy, nohexahydr opyr azi no[ 1, 2- a] pyri m di ne-4, 7-d
one 1 ructure: ClI 20 Synthesis takes place in
anal ogy to Exanple 72 starting from 3-am no- 6- (4-

5 rhg (OB enmp ) Jof Siisyroppletipitdming 2ndithen 7 mg (0.04 mmol) of 4-
chlorobenzoyl chloride were added to a solution of 25 mg {0.03 mmol) of benzyl [6-

Cl

(4-aminobenzyl)-1-(2,4-dichlorobenzenesulfonyl)-8-isopropyl-4,7-
dioxooctahydropyrazino[1,2-a]pyrimidin-3-yljcarbamate in 1 ml of dichloromethane.
The mixture was stirred at room temperature overnight, diluted with
dichloromethane and washed with brine. The organic phase was isolated., dried
(MgS0Q,) and concentrated in vacuo. The residue was chromatographed on 8 g of
SiO; (elution with ethyl acetate/heptane, gradient 0-100% ethyl acetate). 28.5 mg

of amide were obtained as oil. This compound was used directly in the next step.

28 mg (0.14 mmol!) of TMSI were added to a solution of 28.5 mg (0.03 mmol) of
the abovementioned Cbz-carbamate in 2 ml of acetonitrile at 0°C. The mixture was
left to stand at room temperature overnight, concentrated in vacuo, diluted with

methanol and filtered through an SCX (5 g) cartridge (elution with 5 ml of methanol

and then with 15 ml of 7N ammonia in methanol). 18 mg of the desired amine were
obtained as a brown oil. This compound was used without further purification in the

next step.

3 mg (0.02 mmol) of DIEA and then 2.7 mg (0.02 mmol) of cyciopentanecarbonyl
chioride were added to a solution of 18 mg (0.02 mmol) of the deblocked
compound in 1 ml of DCM. The mixture was stirred at room temperature overnight
and concentrated in vacuo. The residue was dissolved in 2 ml of ethyl acetate,
washed with water, dried (MgSOy4) and concentrated in vacuo. It was then

chromatographed on 4 g of SiO; (elution with ethyl acetate/heptane, gradient
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di chl or obenzenesul f onyl ) hexahydr opyr azi no[ 1, 2- a] pyri mi
di ne-4,7-dione. The desired product is obtained with
MV = 628. 03 (cal cul ated, nonoi sotopic); mneasured

val ue (MtH)*: 629.04 192 Exanple 216
3-Azetidin-1-yl-6-(4-bromgpgnzyl)-8 :

cycl opropyl -1-(2, 4- dichl orobe nzenesul f onyl
)hexahydropyrazino [ 1, 2- a] pyrinidine 4, dione 5

0- ‘@baf ‘tné'i qgetgl ? :r]'&@e?)f @W]t c% acg(vlgrgreao%?amgg as an 0I| LC/MS
MV’@W‘?@?@& él&ulﬁtﬁ%&%&ﬁ&sbmi nﬁé’aéhré@ value ([M H) = 774.12

di chl or obenzenesul f onyl ) hexahydr opyr azi noJ 1

al pyrimdine-4,7-dione. The desired product is

obt ai with MV = 636.08 (cal cul at ed, nDn0|sotop|c)
Exampe, 208 va e (MH) { . 637. 1 Exarrpl e 217 15 .

6- (4- Bronmobenzyl ) - 8- cyclopropyl 1- (2, 4-di chl or obe

nzenesul fonyl ) -3-pyrrolidin-1-

thexahydro azino[ 1, 2-a] yrimdine-4,7-dione
c.Structure: 20 0 Synthesis takes place in analogy to

;@} 74 suar B 3- ani no- 6- ( 4-
nbes éii-S cyc opyl-1-(2,4

di ¢ Iqﬁeg 2 | ) hexahydr opyr azi no
1,A4aPprL;L§Lne 4,7-di one. The 193

0

):o
a) Cyclopropyl(2,2-diethoxyethyl)amine
A solution of 2.36 g (12 mmol) of 2-bromoacetaldehyde diethyl acetal and 4.94 ¢
(86.6 mmol) of cyclopropylamine was heated in a closed vessel at 120°C for 2 h.
The reaction mixture was cooled to room temperature and diluted with 75 ml of
ether and washed with 5% aq NaOH, followed by water and saturated sodium
chloride solution. The organic phase was dried (MgSO4) and concentrated in
vacuo. The residue was distilled in vacuo (130°C-140°C). 2.01 g of the desired
compound were obtained. LC/MS M+H = 173 |

b) 9H-Fluoren-9-yimethyl [1-[cyclopropyl(2,2-diethoxyethyl)carbamoyl}-2-(4-bromo-
phenyl)ethyllcarbamate

Synthesis takes place in analogy to Example 29a) (Method B) starting from N-
Fmoc-4-Br-Phe-OH and cyclopropyl(2,2-diethoxyethyl)amine. The desired product
is obtained with MW = 629.19 (calculated, monoisotopic); measured value
(M+Na)": 643.16

c) 2-Amino-3-(4-bromophenyl)-N-cyclopropyl-N-(2,2-diethoxyethyl)propionamide
Synthesis takes place in analogy to Example 29b) (Method B) starting from 9H-
fluoren-9-ylmethyl [1-[cyclopropyl(2,2-diethoxyethyl)carbamoyl]-2-(4-
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desired product is obtained with MV = 654.05
(cal cul ated, nonoisotopic); neasured value (M+-H) +:
655.04 5 -

6- (4- Bronobenzyl ) - 8- cycl opropyl - 1- (2, 4-di chl or obenzene
sul fonyl ) - 3- pi peri di n- 185

yl hexahydr opyrazi no[ 1, 2-a] pyri m di ne-4, 7-di one
Structure: cl Synthesis takes place in analogy to

broﬁ%&”?&yﬁ% {b%ﬁ%gfﬁ%‘gééi% Dict & obtined with MW = 398.12
(catiutdrear ﬁi@ﬁammgﬂ- reasurdtevany dpeppt-agione] 1, 2-a] pyrim

di ne-4, 7-di one. The desired product is obtained with

MV = 668. 06 (cal cul ated, nonoi sotopic); measured

ELCTIETEN X T  —"

nzy

carbeMaijobegH finesaH-d gmibhokycmbphglaimind)ethyljcarbamate
yl hexahydr opyr.azi no[ 1, 2- al pyr.i m di ne-4, 7- di one.
Syrihegisttapk plage imanapagyiafhasmple 2ce Mpthads) siaging feyp 2-

" . o ' _ :
a ﬁ@g%@ﬁéﬁ\c’@ﬂg.ﬁ%@&é : Oé)r)[?ﬁwlﬁ(?gﬂ Q%&I@)ﬁ&éihyl)proplonamlde, The
desirathpradabtis zdxsined athyNWh ex8ly27 (gajcdaiedo ibndisafqpyic); m

di ne-4, 7-di one. The. desired product is obtained with
meﬁﬁ\?@%ﬁ?%ﬁmﬁgﬂ)é@ﬁﬁt%, monoi sot opi ¢); nmeasur ed

val ue (MtH) +: 670.97 5 Exanple 220 a) Benzyl

[ 1-{2- (4- bronophenyl ) -1-[cycl opropyl (2, 2-di et hoxyet hyl
e) Beary {Zraptipettr{a-(4-bromophenyl)-1-[cyclopropyl(2,2-

diethoxyethyl)carbamoyljethylcarbamoyl}ethyl)carbamate.

Synthesis took place in analogy to Example 29d) (Method B) starting from benzyl
[1-{2-(4-bromophenyl)-1-[cyclopropyl(2,2-
diethoxyethyl)carbamoyljethylcarbamoyl}-2-(9H-fluoren-9-
ylmethoxycarbonylamino)ethyljcarbamate. The desired product is obtained with
MW = 618.21 (calculated, monoisotopic); measured value (M+H)": 619.2

f} Benzyl [1-{2-(4-bromophenyl}-1-[cyclopropyl(2,2-diethoxyethyl)carbamoyl]ethyl-
carbamoyl}-Z-(2,4-dichlorobenzenesuIfonyiamino)et_hy!]carbamate

~ Synthesis took place in analogy to Example 29e) (Method B) starting from benzyl

(2-amino-1-{2-(4-bromophenyl)-1 -[cyclopropyl(2,2—diethoxyethyl)barba moyllethyl-
carbamoyl}ethyl)carbamate. The desired product is obtained with MW = 826.12

(calculated, monoisotopic); measured value (M+Na)™: 849.14.

g) Benzyi [6-(4-bromobenzyi)-8-cyclopropyl-1-(2,4-dichlorobenzenesulfonyl)-4,7-
dioxooctahydropyrazino[1,2-a]pyrimidin-3-yljcarbamate.

Synthesis took place in analogy to Example 29f) (Method B) starting from benzyl
[1-{2-(4-bromophenyl}-1-[cyclopropyl(2,2-
diethoxyethyl)carbamoyl]ethylcarbamoyi}-2-(2,4-
dichlorobenzenesulfonylamino)ethyllcarbamate. The desired product is obtained
with MW = 734.04 (calculated, monoisotopic); measured value (M+H)": 735.02
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“op

car banoyl } - 2- (5- chl or o- 2- net hoxybenzenesul f onyl am no) e
thyi] carbamate 10 Synthesis takes place in analogy to
Exanpl e 29e) (Method B) starting from benzyl
(2-am no- 1-{2- (4-bronophenyl)-1-1cycl opropyl (2,2-di eth
oxyet hyl ) car banoyl ] et hyl - 4@ar banoyl } et hyl ) car bamat e.
The desired product is obtained with MW= 822. 17
(cal cul ated, nonoi sotopic); measured val ue (M-Na) +:
845.19 15 . b) Benzyl
[ 6- (4- bronobenzyl ) -1-(5-chl oro- 2- et hoxybenzenesul f ony
) ]
h %Jﬁﬁ@gfﬁﬁ@bﬁﬂngb?ﬂ3¥25%€¥d°§ﬁF§L§rgz.no[1 2-a] pyrimdin
dichreih¢nzeneautionyl)hsyahydrepyrazaiods, 2pd] pgrémidinead A-digpet o

) Sy%e?;‘% tml% H?ﬁdﬂﬁé‘%&%y% ?@rﬁé!é%&gawn@ogrgystamng from benzyl

(6-g-Bidwanaizla spaomapyl-1 kb audieAbRIENbhe ulldhypid pr o- 2-

met hoxy benzenesu f'?_‘r'gl am no) et hyl ] car bamate. The
dloe;@gq:tabmdrppm;mong alpye nua,wuqarmateyg@eamswed product is

ob%i%%cg\git@w = 88(5].%' (%8&8%&8&, mMORGIRO OplC), QSU&M\@IU(; (M+H)™:

60898 no- 6- (4- bromobenzyl ) - 1- (5- chl or o- 2- net hoxybenzene
sul fonyl ) - 8-
cycl opropyl hexahydr opyrazi no[ 1, 2- a] pyri m di ne-4, 7-di on

) N PR BER 42 BRI ARSI -BRAI e RretafBhf)-£30)

diokéedctanpdropptaaiveyf i P-d]lpybmidih-@-vileetahidexybenzenesui f ony

Sv{aﬁ**é&%&%?%ﬁﬁ%‘ﬁ%éﬁé@aﬁe Exagnls 211y sioring Gomchppunesd

bro'ﬁ'itﬁ)éﬁ% gy 9’;1 i(8,4.0bt ai ned wi th MV = 596. 05
(cal cu |sotop| c); neasured value (MrH)+: 5

diCB@?OMZ@ﬁe&H![@yQ)Jhexahydropyrazmoﬁ 2-a]pyrimidine-4,7-dione. The

de%l"eggprgay?f i pbidinad Wit iy ﬁ{%@fﬁcﬂ?ﬂ@%%‘és%n%ﬁ‘ o1dpic; Y

mehsdre] Riltié (MdHEX%@aI jacet ani de Synthesis takes place
in analogy in anple 21 h) starting from 3-am no-6-(4

10 bronmobenzy[) |

- r o- 2-met hoxybenzenesui fonyl )-8 cyclo
Ex%&&%%?hgxahydropyrazino[1,2- ] pyri m di ne-4, 7- di one.
N-[BHe-Blesdteshzpl)-@deedloprepyl-1-(2,4-dichlorobenzenesulfonyl)-4,7-

dioxooctahydropyrazino[1 2—a]pyr|rmd|n-3-yl]cyc|opropanecarboxamlde

Structure:

o Y
N O Br
ST Y
I/ \N
¢l o N
o]
N
fo

Synthesis takes place in analogy to Example 22 starting from 3-amino-6-(4-
bromobenzyl}-8-cyclopropyl-1-(2,4-
dichlorobenzenesulfonyi}hexahydropyrazino[1,2-alpyrimidine-4,7-dione. The
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obtained with MW= 638.06 (cal cul ated, nonoi sotopic);
nmeasured value (MrH)': 639.11 15 Exanple 221 N-[6
(4- Bronmobenzyl ) - 1- (5-chl or o- 2- met hoxybenzenesui f onyl ) -
8- cycl opropyl -4, 7- di oxooct ahydr opyr azi no
1,2-a]pyrimd in-3-yl] ychkgpropanecarboxam de
Structure: N 20 Synthesis takes place in analogy to
Exanpl e 22 starting from 3-amn no- 6- (4-

deghURREN kb STUEY S5cP o BRI BTN R3A K e

measthel @gaé (idd T@agqm is obtained with MV = 664. 08
(cal cul at ed m)n0| sotopi c); neasured val ue (MtH) +:
665. 13 25 196 Exanple 222 N-[6-(4-Bro
gn,ﬁﬁ ? k) - 1- (5- chl or o- 2- met hoxybenzenesul f o
cyclo pro pyl-4,7-. .
N- [Gk(dmmmcﬂiwﬂym&ftmmmb%ﬂ(ahﬂﬂtmimableﬁzénefédmmyl)-4 7-
cl obu}_'anecar boxam de Structure: Synt hesi s t akes
dioypaetahydropmeazangt! Qoalexawm=@-33ﬂ]cy9lapﬂtaﬁ@0ﬁfb9¥aml e
Strﬁﬁ: pd.no- 6- (4- bromobenzyl )-1-(5-ch |oro-2-
oXybenzenesu | fonyl )-8
ycI opr op exahydr opyrazi no[ 1, 2-a] pyri m di ne-4, 7-di one
he des red product is obtained with MV= 678.09
@ SOt opic); measured value (MrH) +: 10

O
N

{o

Synthesis takes place in analogy to Example 30 starting from 3-amino-6-(4-

- bromobenzyl)-8-cyclopropyi-1-(2,4-
-dichlorobenzenesulfonyl)hexahydropyrazino[1,2-ajpyrimidine-4,7-dione. The

desired product is obtained with MW = 682.04 (calculated, monoisotopic);
measured value (M+H)": 683.06

Example 208

. N-{6-(4-Bromobenzyl)-8-cyclopropyl-1-(2,4-dichlorobenzenesulfonyi)-4,7-

dioxooctahydropyrazino[1,2-a]pyrimidin-3-yllcyclopentanecarboxamide

Structure:
o Y
N C 8r
SViede]
S
& &N
LA

<:NF0

Synthesis takes place in analogy to Example 31 starting from 3-amino-6-(4-

. bromobenzyl)-8-cyclopropyl-1-(2,4-

dichlorobenzenesulfonyl)hexahydropyrazino[1,2-alpyrimidine-4,7-dione. The
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N-[ 6- (4- Bronmobenzyl) |

- (5-chl oro- 2- net hoxybenzenesul f onyl )

8- cycl opropyl -4, 7- di oxooct ahydr opyr azi no[ 1, 2

a] pyri m di n-3-yl ] cycl opent anecar boxam de 15
Structure: Synthesis takquglace in anal ogy to Exanple
31 starting from -am no-6-(4-

ronnbenzyl) 1- (5 chl or o- 2- nethoxybenzenesulfonyl)-8-

cl ppr dro
dedfePiogRet 5 SRR St My =595.98 (salculaied. mavisatopic)
md@‘s@f@dﬁ\ﬁalué(ﬁgmm@7w with MV = 692.11 (cal cul at ed,

nonoi sot opi c); mneasured value (M:H)+: 693.16 197

Structure: Exanple 224

= Br onobenzyl ) - 1- (5-chl or o- 2- et hoxybenzenesulfo

Ex%{pﬁe%ﬁgycl opr.opyl -4, 7-..d. ioxoocta hyd . . :
N-[6@yBzhdtzinky B- aaa;ycwof;ﬁrbﬁym 621 43dumhlbmﬂerr@bhdsulfonyt)-4 7-

ne- 2- car boxa m de Synt hesi s takes place in
dioxpastahydreeyaeingill - a]oye,Mlﬂnwlmfrr@Hﬂ@ea%paﬁlce@m e
Srgﬁﬁlpgbenzyl) 1- (5- chl or o- 2- met hoxybenzenesul f onyl ) - 8-

cycl opropyl hexahydr opyr azi no[ 1, 2- a] pyri m di ne-4, 7-di on

e. The desired product is obtained with MV= 693.10

cl (c | cul ate nonoi sotopi ¢); neasured value (M:H) +: 10

'Synthesis takes place in analogy to Example 40 starting from 3-amino-6-(4-

bromobenzyl)-8-cyclopropyl-1-(2,4-
dichlorobenzenesulfonyl)hexahydropyrazino[1,2-a]pyrimidine-4,7-dione. The
desired product is obtained with MW = 697.05 (calculated, monoisotopic);
measured value (M+H)*: 698.02 '

” 'Examp!e 210

N-[6-(4-Bromobenzyl)-8-cyclopropyl-1-(2,4-dichlorobenzenesulfonyl)-4,7-
dioxooctahydropyrazino[1,2-a]pyrimidin-3-yl]-4-dimethylaminobenzamide

Structure:
c o Y O Br
/
£ LT
¢l o ,
A

N

ch
~N
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15 Structure: cf Synthesis takes place in analogy to
Exanpl e 25 starting from 3-am no-6- (4-

br onobenzyl ) - 1- (5- chl or o- 2- net hoxybenzenesul f onyl ) - 8
198

cycl opr opyl hexahydr opyr azi 1, 2-a] pyrimdine-4,7-dion
e. The desired product is oObtained with MV= 743.12
(cal cul ated, nonoi sotopic); measured value Mi-H)+:

744. 17 I 226 N- - b -1 -
Synimasét @iﬁs Hete %lsfémraﬁl;e%n?s%w zsﬁirb%%miaq-ﬁ:(éi—
14 2- di [ ]nicoti id
bf‘*’“@?’ﬁﬁ?%?&%m@iﬁ- ihes o takes place in_anal ogy
d|amrﬁbanmrm§5ﬁoeylmdxah@dfammﬁﬁqmma};ﬁfnhﬂd|ne-4 7-dione. The
b h| - 2- b | fonyl ) - 8-
SR KR BT RSPl

measﬂ?@d Q§Fﬁlb ombgl s obtai ned with MV = 701. 07
(cal cul at eo( m)n0| sotopic); neasured value. (MH)*:

702 08 15 Exanpl e 227
1- Br onobenzyl ) - 1- (5- chl or o- 2- net hoxybenzenesul f o
EWLGI 821c1ycl opropyl -4, 7-

N- [E%J?lﬁ)ggdrﬁg?%%?g?blﬁgfdpyﬁ b HichidtbPerzeHdsuRohT-4 7out
dloiooctahydropyrazmoh 2-a]pyrimidin-3-yl]nicotinamide

Structure:

cl |
\Q\ N (o] Br
s (LT
Sf/
N7 TN '
¢l O

Synthesis takes place in analogy to Example 50 starting from 3-amino-6-(4-
bromobenzyl)-8-cyclopropyl-1-(2,4-
dichlorobenzenesulfonyl)hexahydropyrazino[1,2-a]pyrimidine-4,7-dione. The
desired product is obtained with MW = 705.02 (calculated, monoisotopic);
measured value (M+H)": 706.06

Example 212
1-[6-(4-Bromobenzyl)-8-cyclopropyl-1-(2,4-dichlorobenzenesulfonyl)-4,7-
dioxooctahydropyrazino{1,2-a]pyrimidin-3-yl}-3-tert-butylurea
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199 Synthesis takes place in analogy to Exanple 28
starting from 3-am no-6-(4-
br onobenzyl ) - 1- (5- chl or o- 2- net hoxybenzenesul f onyl ) - 8-
cycl opr opyl hexahydr opyr azi no[ 1, 2- a] pyri
m di ne- 4, 7-di one_ The desiqx product is obtained
wth MV= 695.12 (cal cul ated, nonoi sotopic); neasured
value (MtH)+: 5 696. 17 Exanple 228
3 -kf- 4- Bronobenzyl ) - 1- (5- chl or o- 2- net hoxybenzenesul f on
IICiUrg: v cl opropyi - 4, 7-
opyrazi no[ 1, 2-a] pyri m di n- 3-yl ] met hanesul f
onanide 10YStructure: Synthesis takes place in
aprarpgy to_k apl e.26gstarting from 3-am no- 6- (4-
b pbehzyfl ) -TL- (§ or o- 2- met hoxybenzenesul f onyl ) - 8-
2N . a hyd ropyrazino[l,2-a] pyri md
inet 2 7-1d i on e. The desired product is 15 obtai ned
with MV= 03 (cal cul ated, nonoi sotopic); measured
val ue (MrR) +: 675.08 Exanple 229

i oxooct ahy W

Cl

- [ 6- (4- Bropetenzyl ) - 1- (5- chl or o- 2- net hoxybenzenesul f on
yl)-8- Nopropyl -4,7 20
i oxooct ahydr opyr azi no[ 1, 2-a] pyri m di n-3-yl ] cycl opropan

SIRLIERIEL ik ARSI o YO S e
brdmobereyrd-cigloprdiA-dHRer-o- 2- met hoxybenzenesul fonyl ) - 8

dicBREP BB R R R YR BBy EICI3 2 By Fidiae T sioneaTh
deSired PRAIRE is StaMfedWid MW = 699.07 (calculated, monoisotopic);
measured value (M+H)": 700.09

Example 213
N-[6-(4-Bromobenzyl)-8-cyclopropyl-1-(2,4-dichlorobenzenesulfonyi}-4,7-
dioxooctahydropyrazino[1,2-a]pyrimidin-3-ylimethanesulfonamide

Structure:

o Y
N O Br
> [
/]
’/S“N N
9 \/g

N, O
=57
07\

Synthesis takes place in analogy to Example 26 starting from 3-amino-6-{4-
bromobenzyl)-8-cyclopropyl-1-(2,4-

~ dichlorobenzenesulfonyl)hexahydropyrazinof1,2-a]pyrimidine-4,7-dione. The

desired product is obtained with MW = 677.98 (calculated, monoisotopic);
measured value (M+H)": 679.0
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obtained with MW= 700.04 (cal cul ated, nonoi sotopic);
nmeasured value (MtH)*: 701.1 Exanple 230 10
6- (4- Bronmobenzyl ) - 1- (5- chl or o- 2- net hoxybenzenesul f onyl
) - 8-cycl opr opyt - 3-
di met hyl am nohexahydr opyr agikno[ 1, 2- a] pyri m di ne- 4, 7-di
one Structure: Synthesis takes place in analogy to
Exarrpl e 72 starting from 3-am no-6-(4- 15
E ror]ogﬁg yl')-1-(5-chl oro-2-met hoxybenzenesul fonyl )-8
g pyl hexahydr opyrazi no[ 1, 2- a] pyri mi di ne- 4, 7- di on
N-[B-(4IBRri6sd AH-REQASEopy 1 (gmabm@%wﬁzanywifbnm& 12
(cal cul at ed, "'nonol sot opi c); measured val ue J
dnomactjahygmpw@znm[é &a}pynmtdm -3- yl]cyclopropanesuifonaml e

7_ S“?)B@ﬁ%t' di n-1-yl - 8- (4- bromobenzyl) - 1- (5- chi or o 2- met hox

enesul fonyl)-8-cyclo-.

propyl hexa ropyrazi no[ 1, 2- a] pyrl m d| ne- 4 7 d| one 201 -

Structure: nt hesi s takes place in anal ogy to Exanpl e

artlngn‘r o 3-.ani gp- 6- (4-
er], 2yl - 14(5- ro- 2- met hoxybenzenesul fonyl )-8 5
cy oppQ yrazi no[ 1, 2- _

j pyari @i dyne-4, 7- dlone The desired product is
obt ai ned = 640. 03 (cal cul ated, nonoi sotopic);
nmeasured \, Iue (N%FD+ 641. 0 Exanple 232 10

- (4- Bronmobe z?l) 1- (5-chl or o- 2- net hoxybenzenesul f onyl )
- 8- cyclopﬂ6p - 3-
yrrolidin-1-yhexahydropyrazi no[ 1, 2- a]pyr|n1d|ne 4,7-d

ione, Structure:
Synthesis takes place in analogy to Example 27 starting from 3-amino-6-(4-

Ci

bromobenzyl)-8-cyclopropyl-1-(2,4-
dichlorobenzenesulfonyl)hexahydropyrazino[1,2-a]pyrimidine-4,7-dione. The
desired product is obtained with MW = 703.99 (calculated, monoisotopic),
measured value (M+H)": 705.01

Example 215
6-(4-Bromobenzyi)-8-cyclopropyl-1-(2,4-dichlorobenzenesulfonyl)-3-
dimethylam:nohexahydropyrazmoﬂ 2—a]pyr|mtdme-4 7- dlone

Structure
o Y
N O Br
L
D “NT N
c ©

O

AN

Synthesis takes place in analogy to Example 72 starting from 3-amino-6-(4-
bromobenzyl)-8-cyclopropyl-1-(2,4-
dichlorobenzenesulfonyl)hexahydropyrazinof1,2-a]pyrimidine-4,7-dione. The
desired product is obtained with MW = 628.03 (calculated, monoisotopic);
measured value (M+H)": 629.04 |
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Synt hesis takes place in analogy to Exanple 74
starting from 3-am no-6-(4- 15
ronobenzyl ) - 1- (5-chl or o- 2- net hoxybenzenesul f onyl ) - 8
ycl opr opyl hexahydr opyr azi no[ 1, 2- a] pyri m di ne-4, 7-di one
The desired product is qgbtained with MV = 650. 10
(cal cul ated, nonoi sotopic); neasured val ue ( MtH) +:
651. 07 202 Exanpl e 233
-(4-BronDbenzyI)-1-(5-ch|oro-2-nethoxybenzenesu|fonyl)
- 8-cycl opropyl -
ExE 6 bqdpn- 1- thexahydropyraZ|no[1 2-a] pyrimdine-4,7-d
e Structure: 5 11-1~ Synthesis takes place in
3- Ameatim‘gi/-yt 6-(E)tmmmbbe59ylb8mybl0@g0mﬂdﬂﬁ%4- m no- 6- (4-

nz ch o - 2- et Nzene sul faon
dic] R B DB R0 PyBE oD S i PR A 7298 o e
Structlif@ desired product is obtained with MV= 664. 11
(cal cul ated, nonoi sotopic); neasured value (MH) +: 10
665. 12 Exanpl e 234
cl 4- Br ono enzgl) 1- (5 chl or o- 2- met hoxybenzenesul f onyl

3 /| he dropyrazi no[ 1, 2- a] pyri m di ne
Iqyone rocture: Synthesis takes place in

andl ogy anple 60 starting from 3-am no-6-(4-

br onobenz I)Ol (5-chl or o- 2- met hoxybenzenesul f onyl ) - 8-
cycl opro hexahydr opyrazi no[ 1, 2

a] pyri mdine-4, 7-di one. The desired product is 20
obtai ned wth MN = 666. 09 (cal cul ated, nonoi sotopic);
neasured val ue (MtH)+: 667.02

- Synthesis takes place in analogy to Example 73 starting from 3-amino-6-{4-

bromobenzyl}-8-cyclopropyi-1-{2,4-
dichlorobenzenesulfonyl)hexahydropyrazino1,2-a]pyrimidine-4,7-dione. The
desired product is obtained with MW = 636.08 (calculated, monoisotopic);
measured vajue (M+H)": 637.1

Example 217
6-(4- Bromobenzyl) 8-cyclopropyl-1-(2,4- dichlorobenzenesuIfonyl)-3 pyrrolldm 1-
ylhexahydropyrazmoﬁ 2-a]pyr|m|d|ne-4 7-dione

Structure:

Rev. NJiL@
k,/&

O
Synthesis takes place in analogy to Example 74 starting from 3-amino-6-(4-
bromobenzyl)-8-cyclopropyi-1-(2,4-

dichlorobenzenesulfonyl}hexahydropyrazino[1,2-a]pyrimidine-4,7-dione. The




10

" 6-(4-Bromobenzyl)-8-cyclopropyl-1-(2,4- dlchlorobenzenesuifony!) 3- morpholln—4—

20

5 a) Benzyl [6-(4-fluorobenzyl)-8-cyclopropyl-l -(

, 4- di chl or obenzenesul fonyl ) -4, 7-

di oxooct ahydropyrazino[ 1, 2-a]pyrimd in-3-yllcarba
mat e Synthesis takes place in anal ogy to Exanpl e 66a.
The desired product is obtigzned wth MN= 689.16
(cal cul ated, nonoi sotopic); neasured val ue ( MtH) +:
690. 10 10 b)

T I T AR

meBsured daine-(M+H)di 66504 Synt hesi s takes place in anal ogy
to Exanpl e 66b) starting from benzyl [6-(4-

quorobenzyI) 8- cycl opropyl -
Ex: (.,gp gchl or obenzenesul fonyl )-4,7 15
é‘ xooct ahydr opyrazino[.1l,2-a)pyrimdin. 3-yl]carbamate..

6 (ﬂb@mem@mgl)mommropyl 1-9dyadioeldrotientenbcbg0-Bpiperidin-1-

cal cul at ed, n0| sot opj.c peasured val ue (MHH) +:
y“'%%f'[*l" Oeyfam% LRIRYID %%ﬁzwbong cycl opropyl -1 -
Strrctirdi chl orobenzenes ul fonyl)-4,7- 20
I'oxooct ahydr opyr azi no[ 1, 2-a] pyrim di n-3-yl]acetani de
Synt hesi s es place in analogy to Exanple 21 h)

C,strtlngfr m3 am no- 6- (4-
bc? Q- oyl 0By opyl -1-(2, 4
- 0 /ob nz nyI ) hexahydr opyr azi no[ 1, 2- a]
pr| m di'one” The desired product is obtained

= 09 (cal cul ated, nonoisotopic); 25
neasured aldé (M+H) +: 583. 10 204 Exanple 236

-[8-WOLiijpyl 1- (2, 4-di chl or obenzenesuf fonyl )-6-(4-f

| uor obenzyl ) - 4, 7- di oxooct a-
ydr opyraz+nio[ 1, 2-a] pyrimd in-3-yl]

Sy%ﬁ{e%%r 2R&E % a%%blgxaamlogy t%téﬁjacntlplﬁe%g starting from 3-amino-6-(4-
bromobenzylt)-8-cyclopropyl-1-(2,4-
dichIOrobenzenesquonyl)héxahydropyrazino[1 ,2-a]pyrimidine-4,7-dione. The
desired product is obtained with MW = 668.06 (calculated, monoisotopic);
measured value (M+H)": 669.08

Example 219

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

Structure:

Br
I

EJ

Synthesis takes place in analogy to Example 60 starting from 3-amino-6-(4-

bromobenzyl)-8-cyclopropyl-1-(2,4-
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c 5 Synthesis takes place in anal ogy to Exanple 22
starting from 3-am no-6-(4-

fl uorobenzyl)-8-cycl opropyl -1-(2,4

di chl or obenzenesul f onyl ) hexahydr opyr azi no[ 1, 2-a] pyri m
di ne-4, 7-dione. The desirgg product is obtained with
MWV = 608. 11 (cal cul ated, nonoisotopic); 10 measured
val ue (MtH) +: 609. 11 Exanple 237 N[ 8-Cycl opropyl -

aicielee e YRRTIFEE S o Ealall 4 aimyimained 7 Ui
delsrrre6 bdiry ¢ ebtairRenth RAWa= BY0©4kealehifatéd, Ltﬁsno@,bto'tiac)
ﬁe3| s takes place_in anal ogy to Exanp

m%aweqi Maluer®iH) 26787 6- ( 4-
fl uor obenzyl ) - 8-cycl opropyl - 1-(2 4 i chl or obe
nzenesul f.ony

'Ex)qum@mm opyr azi no[l 2- a] pyrl m d| ne- 4 7 di one. Theﬂ 20 |

desired product is obtained with MV= 622.12
(cal cul ated, nonoisotopic); neasured value (MtH) +:
3.13 20 anpl e 238
[ 8- Cyclo ropyl - 1- (2 4-di chl or obenzenesul fonyl ) - 6- (4-
oro W) pRooct a
r Z|no[1, pyrim di n-3-yl]cycl opent anecar boxa

a) Benzyl [1-{2-(4-bromophenyl)-1-[cyclopropyl(2,2-diethoxyethyl)carbamoyl]ethyl-
carbamoyl}-2-(5-chloro-2-methoxybenzenesulfonylamino)ethyljcarbamate
Synthesis takes place in analogy to Example 29¢) (Method B) starting from benzy!
(2-amino-1-{2-(4-bromophenyl)-1 —[cyclopropyl(é,2—diethoxyethyi)carbamoyi]ethyl-
carbamoyi}ethyl)carbamate. The desired product is obtained with MW = 822.17
(calculated, monoisotopic); measured value (M+Na)’: 845.19

b} Benzyl [6-(4-bromobenzyl)-1-(5-chloro-2-methoxybenzenesulfonyl)-8-
cyclopropyl-4,7-dioxooctahydropyrazino[1,2-ajpyrimidin-3-ylJcarbamate

Synthesis takes place in analogy to Example 29f) (Method B) starting from benzyl
[1-{2-(4-bromophenyl)-1-[cyclopropyl(2,2-
diethoxyethyl)carbamoyljethylcarbamoyl}-2-(5-chloro-2-

‘methoxybenzenesulfonylamino)ethyljcarbamate. The desired product is obtained

with MW = 730.09 (calculated, monoisotopic); measured value (M+H)": 731.09

¢} 3-Amino-6-(4-bromobenzyl)-1-(5-chloro-2-methoxybenzenesulfonyl)-8-
cyclopropylhexahydropyrazino[1,2-a]pyrimidine-4,7-dione
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Cho Synthesis takes place in analogy to Exanple 31
starting from 3-am no-6-(4-

i uor obenzyl)-8-cycl opropyl -1-(2, 4

i chl or obenzenesul f onyl ) hexahydr opyr azi no[ 1, 2- a] pyri m d
ine-4,7-dione. The 10 desj épd product is obtained

W th NMV— 636. 14 (cal cul ate nonoi sotopi c); neasured

val ue (M+H) +: 637 14 15
Syt TREs i cs: B.aTdioqy i stfaniaada)duicead BY s B Borpenzy)

[fsmlr&%béﬁzﬁsmlcﬁlcﬁé 2&@&%@5%2@&&%@@% &ddbropii-4,7-

uor obe nzyl’)*- 8- c clo
d!tdm@ntahydnmyf;@nee IZ-GE)QM !;mdma%yt]mmm«e nbfje desired product is

oofiibed WL WA Sl RBFud mPaRlskie) Mstheed yae M)

595 greasured val ue (M+H) +: 688. 15 Exarrpl e 240
1-tert-Butyl-3-[8-cycl opropyl 1- (2, 4-di chl or obenzenesu
| fonyl)-6-(4-fl uorobenzyl )-

o fyfef B %%ﬁf%@?*%%@%%&edsﬁﬁﬁg% BEPrrPy-
4, Edixpbetab§dsipyrazing 1{2-a]pyrintdint®yBadetamide

Synthesis takes place in analogy in Example 21h) starting from 3-amino-6-(4-
bromobenzyl)-1-(5-chioro-2-methoxybenzenesulfonyl)-8-
cyclopropylhexahydropyrazino[1,2-a]pyrimidine-4,7-dione. The desired product is
obtained with MW = 638.06 (calculated, monoisotopic); measured value (M+H)"
639.11

Example 221
N-[6-(4-Bromobenzyl)-1-(5-chioro-2-methoxybenzenesulfonyl)-8-cyclopropyl-4,7-
dioxooctahydropyrazino[1,2-a]pyrimidin-3-yljcyclopropanecarboxamide

Structure:

ooy
N ] Br
e LTy
d’fS‘N N
e

84

N
f i
Synthesis takes place in analogy to Example 22 starting from 3-amino-6-(4-

bromobenzyl)-1-(5-chloro-2-methoxybenzenesulfonyl)-8-
cyclopropylhexahydropyrazino[1,2-a]pyrimidine-4,7-dione. The desired product is

obtained with MW = 664.08 (calculated, monoisotopic); measured value (M+H)": -

665.13
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fl uorobenzyl)-8-cycl opropyl -1-(2,4 dichl orobe
nzenesul f ony

) hexahydr opyrazi no[ 1, 2-a] pyri m di ne-4, 7-di one. The 15
desired product is obtained with MV= 639. 15
(cal cul at ed, nonoi sotopi clpg NMeasured val ue (M+H)}:
640. 18 Exanpl e 241

N—[8 Cyclopropyl-1-(2,4-dichIorobenzenesulfonyl)-6-(4-

E | u %??nzyl -4, 7-d ioxoocta- 20
"HVH’? azi no[ 1, 2-a] pyri m di n- 3-yl ] met hanesul f onani de
N-[BQ4-BlomsBaHz91)- R 2 . 4 7-
S8 S St e sl gt
4

diogpeeia myt@i'(mcdér%@};olyrurnc(iQ—S&yl]cyciobutanecarboxamlde
Strhﬁp rgr obenzenesul f onyl ) hexahydr opyrazi no[ 1, 2-a] pyri md
TR, 7- di one. The . desired product is obt ai. ned wth
cMWV = 61? 06 (cal cul at ed, nonoisotopic); nmeasured
al ue (IMtH) 619. 08 10 Exanple 242 8-
coO %, 4- di chi or obenzenesul fonyl) - 3-di net hyl
. 4_
Af %ol o enzyI ) hexahydr opyr azi no[ 1, 2- a] pyri m di ne
-4,7-fWi ohe Structure: O 15 Synthesis takes place in

anal oy o Exanple 72 starting from 3-am no-6-(4-
flu enzyl )-8-cycl opropyl -1-(2,4
di c robenzenesul f onyl ) hexahydr opyrazi no[ 1, 2- a]

SymhesR kO pAcd i afRgy 18 Example 30 starting from 3-amino-6- -(4-
bromobenzyl})-1-(5-chloro-2-methoxybenzenesulfonyl)-8-
cyclopropylhexahydropyrazino[1,2-a]pyrimidine-4,7-dione. The desired product is
obtained with MW = 678.09 (calculated, monoisotopic); measured value (M+H)":
679.15

Example 223
N-[6-(4-Bromobenzyl)-1-(5-chloro-2-methoxybenzenesulfonyl)-8-cyclopropyl-4,7-
dioxooctahydropyrazino[1,2-a]pyrimidin-3-yljcyclopentanecarboxamide
Structure:

N O Br
? L
P NN
Py o
0

N
a

Synthesis takes place in analogy to Example 31 starting from 3-amino-6-(4-

bromobenzyl)-1-(5-chloro-2-methoxybenzenesuifonyl)-8-

cyclopropylhexahydropyrazino[1,2-alpyrimidine-4,7-dione. The desired product is
obtained with MW = 692.11 (calculated, monoisotopic); measured value (M+H)+:_

- 693.16




10

15

desired product is obtained with MV= 568. 11
(cal cul ated, nonoisotopic); neasured value (M-H) +:
569. 12 20 208 Exanpl e 243 8- Cycl opropyl - 1.

-(2, 4- dichIorobenzenesulfonyl)-6-(4-f|uorobenzyl)-3-p
peridin-1-
yl hexahydr opyr azi no[ 1, 2- a]pyr|n1d|ne 4, 7-di one
Structure C Synthesis takes place in analogy to

Exanpl.e 59 starting from 3-am no 6 (4-
Examp @%@nzyl) 8-cycl opropyl - 1 -

N@-E‘Z@ﬁf@%@%@ﬁ&%@ﬁ@éﬁ%gﬁ%@%pm{ﬁgtcghegdwm 7

dlambbtahydmp@wmaﬁ (Zealpyrimidin- ylmlldm@cabtjoxanﬁaﬁ ur ed
ue (MrH)*: 609. 14 Exanpl e 244

Str E&V’Ei opr opyl.-1-(2,.4-di.chl orobenzenesul fonyl.)-6-.(4-flu. .
robenzyl 3-nor phol in-4 15
I hexahydyopyr azi no[ 1, 2- a] pyri mi di ne- 4, 7-di one
uctureN Cig Sy the§| s takes place in analogy to
tar from 3- amn06(4-

| opropyl -1 -(2,4 20

[ ob nzenesul fonyl) hexahydr opyrazino[ 1, 2-a] pyri m
“di ne- ne The 209 5 desired product is obtained

O 12 (cal cul ated, nonoi sotopic);
Cf‘

Synthesis takes place in analogy to Example 40 starting from 3-amino-6-(4-

bromobenzyl)-1-(5-chloro-2-methoxybenzenesulfonyl)-8-
cyclopropylhexahydropyrazino[1,2-alpyrimidine-4,7-dione. The desired product is
obtained with MW = 693.10 (calculated, monoisotopic); measured value (M+H)":
694.06

Example 225
N-[6-(4-Bromobenzyl)-1-(5-chloro-2-methoxybenzenesulfonyl)-8-cyclopropyt-4,7-

_ dioxooctahydropyrazino[1,2-alpyrimidin-3-yl]-4-dimethylaminobenzamide

Structure:
D
N O Br
P LT LT
O’fs N7 N
_0
N
0
N
—
\

Synthesis takes place in analogy to Example 25 starting from 3-amino-6-(4-
bromobenzyl)-1-(5-chioro-2-methoxybenzenesulfonyl)-8-
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‘measured value (MrH)+: 611.1 Exanple 245 ci ci Yk o a)

Benzyl

[ 6- (3-chl or obenzyl ) -8-cycl opropyl - 1- (2, 4-di chl or obenze

nesul fonyl )-4,7- _ -

di oxooct ahydropyrazi no[ 1, Zgya] pyri m di n-3-yl ] carbamate

Synthesi s takes place in anal ogy to Exanple 66a). The

desired product is obtained 10 with MV = 690. 09

cal cul at ed, , nonoi sot ; sured val ue

CYy@eRrapy lqydropyraz?no[? % r:a];:)ynrméjl ne-4,7-dione. Th((a deg?red product is
ob%lr%ﬂ 0fth f3= AR a0ReRLAL Y % %d‘\j +

di chl or obenzenesulz;)@ny iex?ﬁ%@%ﬁi&r |Hrr1]g i& -a a!ue (M H)”
74ditie- 4, 7-di one Synthesis takes place in anal ogy to

Exanple 66b) starting from benzyl [6-(3 15

chl or.obenzyi ).-8-cycl opropyl.-1-(2, 4-di.chl orobenzenesul f.
Exanypib-226/-

di oxooct ahy drogéra2|no[12 a] pyri m di n-3-yl ] carbanat e.
N-{fned- ammtmzm)o (fechioso-2ohethongbenderiesiiryl 58 &yo®propyl-4,7-

o sur.ed val ue (MtH) +:

dlcé(égc%%@ Sazl\'l.-'(frlg %%fp@fﬁ %Bﬁ’mel ?c)’t'ng"&' ] opropyl -1
StrucBurd- di chl or obenzenesul fonyl ) -4, 7-

-di oxooct ahydr opyr azi no[ 1, 2- a] pyri m di n- 3-yl ] acet am de
nt hesi #akes pl ace in anal ogy to Exanple 21 h)
rom 3- am no- 6- ( 3-

Py wcH&propyl -1 -(2, 4

/or benzene onyl ) hexahydr opyrazi no[ 1, 2-a] pyrim
irl_ﬁ\zk, ~@i one. “Hie 25 desired product is obtained

fi t 598. 06 (cal cul ated, nonoi sotopic); neasured
vaI ue ( &: 599.0 210

\

N
Synthesis takes place in analogy to Example 50 starting from 3-amino-6-(4-
bromobenzyl)-1-(5-chloro-2-methoxybenzenesulfonyl)-8-
cyclopropylhexahydropyrazino[1,2-a]pyrimidine-4,7-dione. The desired product is
bbtained with MW = 701.07 (calculated, monoisotopic); measured value (M+H)":

~702.08

Example 227
1-[6-(4-Bromobenzyl)-1-(5-chloro-2-methoxybenzenesulfonyl)-8-cyclopropyi-4,7-
dioxooctahydropyrazinof1,2-a]pyrimidin-3-yll-3-tert-butylurea

Structure:

e @;’NL o

+>=°
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Exanpl e 246 N-[6- (3-Chlorobe nzyl)-8-
cycl opropyl - 1- (2, 4- di chl or obenzenesul fonyl ) -4, 7-

di oxooct ahydr opyrazin

[1, 2-a] pyrimdin-3-yl]cycl opropanecar boxam de
Structure: ci Ir-1- o N ogg ;~~ 5 cl Synthesis takes:
pl ace in anal ogy to Exanple 22 starting from 3-

am no-6-(3- chl orobenzyl)-8-cycl opropyl -1- (2, 4

S G MR Rty AP B ot BB

brdMbbe62A)- 085{chidro-mictithxybrenpé residfphgl)-8- 10 measured

I M 25. Q0 Exanpl e 247 N [6-(3-
cy\élggg}%g Héydropyrazmoﬁ a2ng]p?/rlm:d|ne-4[ T-dgone The doeSIred product is

obt d&bf&é QRhAW =Bo62 A d%kfd“étea OBﬁﬂééeﬁo%'é)f H{Béulshréd Galue (M+H)":

oxooct ahydr. opyraz
69B-8] pyri m d| n- 3-yl ] cycl obut anecar boxam de 15
Structure: ¢ i ci Synthesis takes place in analogy to
Exanpl e 30 starting from 3-am no-6-(3-

Exdthole2@nzy! ) - 8- cycl opropyl - 1- (2, 4

di chl or obenzenesul f onyl ) hexahydr opyr azi no[ 1, 2-a] pyri m
N-{fi-(le Brgraobemayd)- 1-{hehloro-2- methoxybenzenesutfonyl) -8-cyclopropyl4,7-
dioxooctahydropyrazino[1,2-a]pyrimidin-3-yllmethanesulfonamide

Structure:

o Y
N O Br
e XY
’/S\N N
A0 k[/&
0

N, .0
287
07\
Synthesis takes place in analogy to Example 26 starting from 3-amino-6-(4-
bromobenzyl)-1-(5-chloro-2-methoxybenzenesulfonyl)-8-
cyclopropylhexahydropyrazino[1,2-a]pyrimidine-4,7-dione. The desired product is

obtained with MW = 674.03 (calculated, monoisotopic); measured value (M+H)":

Example 229
N-[6-(4-Bromobenzyl)-1-{5-chloro-2-methoxybenzenesulfonyl)-8- cyclopropyl-4 7-
dioxooctahydropyrazino[1,2-a]pyrimidin-3-yl]cyclopropanesulfonamide
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20 desired product is obtained wth MN= 638.09
(cal cul ated, nonoisotopic); neasured value (M+H) +:
639. 08 211 Exanpl e 248
N-[ 6- ( 3- Chl or obenzyl ) - 8-cycl opr opyl - 1- (2, 4- di chl or oben
zenesul fonyl )-4,7- 200
di oxooct ahydr opyrazi no[ 1, 2-a] pyri m di n-3-yl ] cycl opent a
necar boxam de Structure: ci cl 5 Synthesis takes
St éﬁﬁ%_in anal ogy to Exanple 31 starting from
-amno- 6- (3- chl orobenzyl)-8-cycl opropyl-1-(2,4
@ chloro zenesul f onyl ) hexahydr opyr azi no[ 1, 2-a] pyri m
cine-4,7?3?one. The desired product is obtained with

fAN = 652. oal cul aked, nonoi sotopic); 10 neasured
ueP( H+ 6 Exanpl e 249 '
N[ 65¢ Léeg |.)-8-cycl opropyl - .

I ) ( Q
A 20'4-li chl or obenzenesul fonyl )- 4, 7-

di oxoo ropyrazinojl ,2-a]pyrimdin-3-yl]-4-d

i met hyl g@m nobenzam de 15 - Structure: Cci 1

Synt hesi §S¢tr%kes pl ace in anal ogy to Exanple 25

starti n§ f\x.om 3-am no-6-(3- chl orobenzyl)-8

-cycl opropyw-1-(2,4 20 dichl orobenzenesul fonyl )

hexahydr opyr azi no[ 1, 2- a] pyri m di ne-4, 7-di one. The
Synthesis takes place in analogy to Example 27 starting from 3-amino-6-(4-

bromobenzyl)-1-(5-chloro-2-methoxybenzenesulfonyl)-8-
cyclopropylhexahydropyrazino[1,2-a]pyrimidine-4,7-dione. The desired product is
obtained with MW = 700.04 (calculated, monoisotopic); measured value (M+H)":
701.1

Example 230
6-(4-Bromobenzyl)-1-(5-chloro-2-methoxybenzenesuifonyl)-8-cyclopropyl-3-
dimethylaminohexahydropyrazino[1 ,2-a]pyrimidine—4,7—d'ione

Structure:

oy
N O Br
e T 7
N7 TN
/00
0

/N\

Synthesis takes place in analogy to Example 72 starting from 3-amino-6-(4-

bromobenzyl)-1-(5-chloro-2-methoxybenzenesulfonyi)-8-
cyclopropylthexahydropyrazinof1,2-ajpyrimidine-4,7-dione. The desired product is
obtained with MW = 743.12 (calculated, monoisotopic); measured value (M+H)":
744.17

-Example 231

3-Azetidin-1-yl-6-(4-bromobenzyl)}-1-(5-chloro-2-methoxybenzenesulfonyl)-8-cyclo-
propylhexahydropyrazino[1,2-a]pyrimidine-4,7-dione



10

15

212 desired product is obtained with MW= 703. 12
(cal cul ated, nonoisotopic); neasured value (MtH)}:
704.0 Exanple 250 5 1 -tert-Butyl-3-[6-(3-chlo rob e
nzyl )-8-cyclopropyl-1-(2,4-di ch 1 o ro be nze n es
ulfonyl )-
4, 7- d|oxooctahydropyra2|noP1 2-a] pyrimdin-3-yl]urea:
Structure: a Cl Synthesis takes place in analogy to
St f\ngle 28 starting from 3-am no-6-(3- 10
"HHRYSYobenzyl ) - 8- cycl opropyl - 1- (2, 4
;lchlorohﬁﬂzenesulfonyl)hexahydropyrazino[1,2-a]pyrim
ji ne-4, 7-¥i one. The desired product is obtained with
v 2 ul g4-ed, nonoi sotopic); measured
(1 15 Exanple 251 N-[6-(3-C h | orobe

YIS -1-(2,4-d ichl orobenze n esu
/fco:nyl ) -
di oxo @lropyrazi no[ 1, 2- a] pyri m di n-3-yl ] net hanesul
fonam d Structure: ci ci 20 Synthesis. takes place in

anal og o Exanple 26 starting from 3-am no- 6-( 3-
chl oro zyl) - 8- cyclopropyl 1- (2,4 213

di ch| or obenzenesul f ony
SY%@%W@I‘%?P&SH%GDEWM? Byerilei/sestarting diom 8-amine-6-(4-

34. 03
bro?ﬁél?ér&l@g Iﬁr%ﬁ% -2- rﬂ?&%}(ﬁ?&%r}e%uwxﬂ)-g-
cyclopropy[hexahydropyrazan0[1 ,2-a]pyrimidine-4,7-dione. The desired product is
obtained with MW = 640.03 (calculated, monoisotopic); measured value (M+H)™:

641.0

Example 232
6-(4-Bromobenzyl)-1-(5-chloro-2-methoxybenzenesulfonyl)-8-cyclopropyl-3-
pyrrolidin-1-ylhexahydropyrazino[1,2-a]pyrimidine-4,7-dione

Structure:

Py
N Q Br
P [ ,v(/@/
-9 '

L

O
Synthesis takes place in analogy to Example 74 starting from 3-amino-6-(4-
bromobenzyl}-1-(5-chloro-2-methoxybenzenesulfony!)-8-
cyclopropylhexahydropyrazino[1,2-a]pyrimidine-4,7-dione. The desired product is
obtained with MW = 650.10 (calculated, monoisotopic); measured value (M+H)":
651.07
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measured val ue (M+H) +: 635.0 Exanple 252 5
6- ( 3- Chl or obenzyl ) - 8-cycl opropyl - 1- (2, 4- di chl or obenzen
esul fonyl)-3- tructure: ci ci Synthesis takes place
in anal ogy to Exanple 72 starting from 3-am no-6-(3-
10  chl orobenzyl ) -8-cycl ogy zﬁpyl -1-(2,4

di chl or obenzenesul fonyl ) hexahydr opyrazi no[ 1, 2-a] pyrim
di ne-4,7-di one. The desired product is obtained with

=5 08 (cal cul ated, nonoi sotopic); neasured
EWWS% 585.1 15 Exanple 253 -

6-(3- é\%ﬁﬁét%d%yﬂ -{5-BribR>-8ThefRREPEN oreBu fAE RBI9RIrclsy 3-
piprim-6 rydieabg depytd Dngfl1) rakamiyddiopyt, éxdiond 1, 2- a] pyrim

Stdi e-4,7-dione Structure: ci ci 20 Synthesis takes
SUMCEE i n anal ogy .to Exanple 73 starting from . ..

{ chl or ob¥nzenesul f onyl ) hexahydropyra2| no[ 1, 2-a] pyrim
e-4,7-yi one. JThe gdesired product is obt ai ned with
=,596. 0 c at ed, nonoi sotopic); neasured
7 Exarrpl e 254 5
P IoP‘obenzyI) 8- cycl opropyl - 1- (2, 4-di chl or obenzen
esul fo 3-pyrrolidin-1-

O
Synthesis takes place in analogy to Example 59 starting from 3-amino-6-(4-

bromobenzyl)-1-(5-chloro-2-methoxybenzenesulfonyl)-8-

cyclopropylhexahydropyrazino[1,2-a]pyrimidine-4,7-dione. The desired product is
obtained with MW = 664.11 (calculated, monoisotopic); measured value (M+H)™

665.12

Example 234
6-(4-Bromobenzyl)-1-(5-chloro-2-methoxybenzenesulionyli}-8-cyclopropyl-3-
morphohn—4-ylhexahydropyrazrno[1 2-a]pyr|m1d|ne-4 7-dione

" Structure:

Py

N 0 Br
0941
7
6,8 SNTON

A

)

0

Synthesis takes place in analogy to Exampie 60 starting from 3-amino-6-(4-
bromobenzyl)-1-(5-chloro-2-methoxybenzenesulfonyl)-8-

cyclopropylhexahydropyrazino[1,2-alpyrimidine-4,7-dione. The desired product is
obtained with MW = 666.09 (calculated, monoisotopic); measured value (M+H)":

667.02

-arﬁ no-?s- chl or obenzyl ) - 8-. cycl opropyl - 1- (2 4 214 |
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yl hexahydr opyrazi no[ 1, 2- a] pyri m di ne-4, 7-di one
Structure: c ci 0 11 11 Nci O O Synthesis takes
pl ace in analogy to Exanple 74 starting from
3-am no-6-(3- 10 chl orobenzyl)-8-cyclopropyl-1-(2,4
dichlorobenzenesulfonyl)hg%@hydropyrazino[1,2-a]pyrim
di ne-4,7-dione. The desir product is obtained wth
MAN = 610. 10 (cal cul ated, nonoi sotopic); mneasured
val ue (MrH)+: 611.09 15 Exanpl e 255 6-(3-
Chl or obenzyl ) - 8- cycl opr opyl -

[é-=dischl or obenzenesul fonyl ) - 3-pi peridin-1 -
yl hexahydropyrazino[ 1, 2-a]pyrimd ine-4,7-d ione
Structure: ci 215 Synthesis takes place in analogy to

Exanpl e 59 arting from 3-am no- 6- ( 3-
chI or obenZ\;? 8-cycl opropyl-1-(2,4
n

ed nonoi sot opi ) ;

| Cis | or obe eneéul f ony, )hexahydropyréuz[ no[ 1 2-a] pyrl m” |
esired product is obtained with
// N

N

)zo

a) Benzyl [6-(4-fluorobenzyl)-8-cyclopropyl-1-(2,4-dichiorobenzenesulfonyl)-4,7-

- dioxooctahydropyrazino[1,2-a]pyrimidin-3-yljcarbamate

Synthesis takes place in analogy to Example 66a. The desired product is obtained
with MW = 689.16 (calculated, monoisotopic); measured value (M+H)": 690.10

b) 3-Amino-6-(4-fluorobenzyl)-8-cyclopropyl-1-(2,4-

dichlorobenzenesulfonyl )hexahydropyrazino{1,2-a]pyrimidine-4,7-dione

Synthesis takes place in analogy to Example 66b) starting from benzy! [6-(4-
fluorobenzyl)-8-cyclopropyl-1-(2,4-dichlorobenzenesulfonyl)-4,7-
gioxooctahydropyraziho[1 ,2-alpyrimidin-3-yljcarbamate. The desired productis
obtained with MW = 540.08 (calculated, monoisotopic); measured value (M+H)":
541.06

c) N-[6-(4-Fluorobenzyl)-8-cyclopropyl-1 -(2,4-dichlorobenzenesulfonyl}-4,7-
dioxooctahydropyrazino[1,2-a]pyrimidin-3-ylJacetamide

Synthesis takes place in analogy to Example 21h) starting from 3-amino-6-(4-
fluorobenzyl)-8-cyclopropyl-1-(2,4-
dichlorobenzenesulfonyl}hexahydropyrazino[1,2-a]pyrimidine-4,7-dione. The
desired product is obtained with MW = 582.09 (calculated, monoisotopic);
measured value (M+H)": 583.10 |
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5 measured val ue (MtH) +: 625. 11 Exanpl e 256
6- ( 3- Chl or obenzyl ) - 8-cycl opropyl - 1- (2, 4- di chl or obenzen
esul fonyl) - 3-nor phol i n-4- yl hexahydr opyrazi no[ 1, 2-a]
pyrimdine-4,7-dione Structure: C ci 10 Synthesis
takes place in anal ogy toggxanple 60 starting from
3-am no-6-(3- chl orobenzyl)-8-cycl opropyl -1-(2, 4
di chl or obenzenesul f oryl ) hexahydr opyr azi no[ 1, 2- a] pyri m
E Fﬁ é}é di one. The desired product is obtained with
XWW 09 (cal cul ated, nonoisotopic); 15 measured
N-gatgﬁagﬁrwen 5—(2@2&09&(@@1[ m[ hesfohypLe-24Lfudlobenzyl)-4,7-dioxoocta-
hydw@qumcdw% pzznmuchn%ydic@cl@progawﬁmmmlqiez (3, 4-
ﬁor ophenyl ) et hyl ] carbamate Synthesis takes pl ace
Yifal ogy. to Exanpl.e .29a) (Method B) starting fromN- .
Fm)c- 3,4-F he- OH and cycl opropyl (2, 2-
di et hoxyet hyl )am ne. The desired 5 product is obtained
' MN = . al gul at ed, nonoi sotopi c); neasured
2- AmM npd- 3 ( or ophenyl ) - N-cycl opropyl - N-( 2, 2-
di & h@xyjet hyl ) propi onani de 10 Synthesis takes place in
anal ogy t @npl e 29b) (Method B) starting from 9H

%eo

Synthesis takes place in analogy to Example 22 starting from 3-amino-6-(4-

Cl

fluorobenzyl}-8-cyclopropyl-1-(2,4-
dichlorobenzenesulfonyl)hexahydropyrazine[1,2-a]pyrimidine-4,7-dione. The
desired product is obtained with MW = 608.11 (calculated, monoisotopic);
measured value (M+H)": 609.11 |

Example 237
N-[8-Cyclopropyl-1-(2,4-dichlorobenzenesulfonyl}-6-(4-fluorobenzyl}-4,7-dioxoocta-
hydropyrazino[1,2-a]pyrimidin-3-ylJcyclobutanecarboxamide

Structure:

QM(L@’

N
[f: O

Synthesis takes place in analogy to Example 30 startihg from 3-amino-6-(4-

fluorobenzyl}-8-cyclopropyl-1-(2,4-

dichlorobenzenesulfonyl)hexahydropyrazino[1,2-a]pyrimidine-4,7-dione. The

desired product is obtained with MW = 622.12 (calculated, monoisotopic),
measured value (M+H)": 623.13



10

15

by ioPHEAO b sy Slopen

fl uoren-9-yl net hyl
[ 1-[ cycl opropyl (2, 2-di et hoxyet hyl ) car banoyl ] - 2- ( 3, 4-
di fl uorophenyi)et hyl] carbamate. The desired product is
obtained with MW= 356.19 (cal cul ated, nonoi sotopic);
measur ed val ue (MtH) +: 35%0§3 15 c) Benzyl
[1-{2-(3, 4-difluorophenyl)-1-[cyclopropyl (2, 2-
di et hoxyet hyl ) car banoyl ] et hyl car banoyl }-2- (9Hf | uor en-
9- vyl net hoxycar bonyl am no) et hyl ] carbamaté Synthesis
took place in analogy to Exanple 29c) (Method B)
i from2- amino-3-(3,4-d ifluoro
Ex§h§ﬂ§| ?N-cyclo propyl -N-(2,2-d iethoxyethyl)pro
N-[B-Cycloprdpyl- 42 Bhdichlesitresdepe sdiatyl -6-(4fitaiabedzyl)-£1v -Minkoocta-
o'sotﬁpic .. __nmeasured val ue
anecafboxamide "~ T "
striiénggl no-1-{2- (3, 4-di fl uorophenyl ) -1-[ cycl opropyi (2, 2-
di et hoxyet hyl ) -
car banoyl |’et hyl car banoyl } et hyl ] car bamate. 25 Synt hesi s
togk placelin analog¥ to Exanple 29d) (Method B)

I 139
‘ S’E)B, 4- Whenyl )-1-[cycl opropyl (2, 2-
ot lpxyet Byl yCarbanoyl ) et hyl car banmoyl } - 2- (9H-f | uor en-
9- ylne ar bonyl am no) et hyl ] carbamate. The desired
product iis obtained with MW= 576.28 (cal cul at ed,
monoi sot opicy; measured val ue (M:Na)+: 599.27 30 217
f) Benzyh/[1-{2-(3, 4-difluorophenyl)-1-[cycl opropyl (2,
2- d hoxyet hyl ) car banoyl ] et hyl car banoyl } - 2- (2, 4-
di chl or obenzenesul f onyl am no) et hyl ] car banmat e
Synt hesis took place in anal ogy to Exanple 29e)
Met hod B) starting fraombenzyl ] .
Syé-titeélﬁ =) plase(in andipgyta d%%‘ﬂﬁﬁﬁ) starting feors - N s; (4
' Lat ameyi] et hyl car banoyl } et hyl ) car bamat e
Ao oo o e
dichiorobenzenesulfonyl)hexahydropyrazino[1,2-alpyrimidine-4,7-dione. The

Ci

desired product is obtained with MW = 636.14 (calculated, monoisotopic);
measured value (M+H)": 637.14

Example 239

" N-[8-Cyclopropyl-1-(2,4-dichlorobenzenesulfonyl)-6-(4-fluorobenzyl)-4,7-dioxoocta- =

hydropyrazino[1,2-a}pyrimidin-3-yl]-4-dimethylaminobenzamide

Structure:
o Y
) N O F
joVSede]
& & N7 N
LA
N
ﬁ 0
—N

\ .
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obtained with MW= 784.19 (cal cul ated, nonoi sotopic);
nmeasured val ue (M+Na)+: -807.18. 10 e) Benzyl

[ 6-(3,4-difluorobenzyl)-8-cycl opropyl -1-(2, 4-dichl orob
enzenesul f onyl ) -

4, 7- di oxooct ahydr opyr azi nepg, 2- a] pyri m di n-3-yl ] car bam
ate Synthesis takes place in analogy to Exanple 29f)
(Method B) starting from benzyl

SybihetRankat nos ab PhARGY Y B 2B e Yot 3%ming-6-(4-
flu&bgah@]pg@éﬁg _f1 4_am no) ethyl]carbamate. The
desi red product obtained with MV= 692.11

dlcbl@amizanzgn@au!fcrf%)bex@!mhopyﬁazm&,arﬁaymakme-e Mrdipne. The

 desliSRIogUst ip oblRiaed MIBYRL ST 13 (B R pnObolpis)

me@sgmdoiam@mem*:algseorﬁ/l ) hexahydr opyr azi no[ 1, 2-a] pyri ni
di ne-4, 7-dione 20 Synthesis takes place in analogy to

Exan'ple 299) (Method B) starting from benzyl [6-(3, 4-d
benzyl )-8-cyclo pyrimdin-3-yl]carbamte. The
Exémﬁéf)gg product is obtained with MV = 558.07 _
-tér@-@tﬁydlﬁa[a%dyc!mmnpylsv{b gi-dithiorebsireadsvitdnyd-g-M-fiorobenzyl)-

9. 05
47[\5?’@@%‘[‘%&%)(&%”10{1 2-alpwimidinndoBie@nesul f onyl ) - 6- (3,
strfcttrd-f | uorobenzyl) -4, 7-
|oxooctahydropyra2|no[1 2-a]pyrimd
i n-3-yl]cyct@propanecar boxam de Synthesis takes pl ace
cd N _anal ogy tfo Exanple 22 startlng from 3-am no-6- (3, 4-
0 yor obenay| ) yclapropyl -1 -(2,4 30
. |on9bes ;I)hexahydropyra2|no[1 2-a] pyrim
e- 459 e ~desired product is obtained with
Nwmx @26 10 (calculated nonoi sotopi c); neasured
val ue ( ~p627. 18 218 Exanpl e 258

+

Synthesis takes place in analogy to Example 28 starting from 3-amino-6-(4-

fluocrobenzyl)-8-cyclopropyl-1-(2,4-

_ dichlorobenzenesulfonyl)hexahydropyrazino[1,2-a]pyrimidine-4,7-dione. The

desired product is obtained with MW = 639.15 {calculated, monoisotopic);
measured value (M+H)": 640.18

Example 241
N-[8-Cyclopropyl-1-(2,4-dichlorobenzenesulfonyl)-6-(4-fluorobenzyl)-4,7-dioxoocta-
hydropyrazino[1,2-a]pyrimidin-3-yllmethanesulfonamide
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N-[ 8- Cycl opropyl - 1- (2, 4-di chl or obenzenesul fonyl ) - 6-( 3,

4-di fl uor obenzy! )-4,7-

di oxooct ahydr opyrazi no[ 1, 2-a] pyri m di n-3-yl ]

cycl obut anecar boxamn de 5 Structure: 10 ci c

Synthesi s takes place in apgogy to Exanple 30

starting from 3-am no-6- (3, 4-

di fl uorobenzyl)-8-cycl opropyl -1-(2, 4
Stgfcﬁhlorobenzenesulfonyl)hexahydropyra2|no[l 2-a] pyrim

4, 7-di one. The desired product is obtained with
= 640. 11 (cal cul ated, nopnoisotopic); neasured
value (MtH) +: 641.1 Exanpl e 259
N-[ 8- Cycl op yl -1- (2, 4-di chl orobenzenesul f onyl ) - 6- (3,

ci4- dif | uor obe yI) 4,7 15

re: CI e O Synthe3|s takes pl ace
31 starting from 3-am no-6- (3, 4-

Q _
| d|f¢|u6’ro enz I) 8- cycl opropyl -1 -(2,4 20

di chl orob sul fonyl)

hexahydr op r@‘fi no[ 1, 2-a] pyri m di ne-4, 7-di one. The N

219 5 desireg %l product is obtained with MV= 654.13
(cal cul at edy nonoi sotopic); neasured value (M+H)+:

Sygﬁ'?és%sltakes place in analogy to Example 26 starting from 3-amino-6-(4-
fluorobenzyl}-8-cyclopropyl-1-(2,4-
dichlorobenzenesulfonyl)hexahydropyrazino[1,2-aJpyrimidine-4,7-dione. The
desired product is obtained with MW = 618.06 (calculated, monoisotopic);
measured value (M+H)": 619.08

Example 242

.8-Cyc!o'propyl—1 -(2,4-dichlorobenzenesulfonyl}-3-dimethylamino-6-(4-

fluorobenzyl)hexahydropyrazino[1,2-a]pyrimidine-4,7-dione

Structure:

c. N
N_ _O F
» L
_ ffs“‘N N
cl ©

(0

/N\

Synthesis takes place in analogy to Example 72 starting from 3-amino-6-(4-
fluorobenzyl)-8-cyclopropyi-1-(2,4-

| ~ dichlorobenzenesulfonyl )hexahydropyrazino[1,2-a]pyrimidine-4,7-dione. The

desired product is obtained with MW = 568.11 (calculated, monoisotopic);
measured value (M+H)": 569.12
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Exanpl e 260 N-[ 8- Cycl opropyl -
-(2, 4-di chl or obenzenesul fonyl ) - 6- (3, 4-di fl uorobenzyl) -
4,7- d ioxooctahydropyrazino[l1l,2 -a] pyri md
i n-3-yl]cycl ohexa necarboxa mde Structure: ci 0 'NN
s k Synthesis takes pl acegd} anal ogy to Exanple 32
starting from 3-am no-6- (
di fl uorobenzyl)-8-cyclopropyl-1 -(2,4 dichlo
roben Zf&?su' fonyl )hexahydropyr azi no[ 1,

ine-4,7-dione. The desired product is

- LGy £ LS191308| in-1-
& %2‘2&?%@?2‘ 14D Bkl L £uolERaR S B b
ylhexp8ydypplycamingl § | 2-alpydmidide-dhl-diasieenzenesul f onyl ) - 6- (3,
S 4-di fl uorobe nzyl)-4,7- di oxooct ahydropyrazi no[ 1,
SWICIHMGY i mi di n-3-yl ] met hanesul f onani de . Structure: d.
N* O O 220 Synthesis takes place in analogy to
Exanpl e 26 starting from 3-am no-6- (3, 4-
di fl uor obe l)-8-cycl opropyl-1-(2, 4
cdi chl or obenzenesul f onyl ) hexahydr opyrazi no[ 1, 2- a]

i dj ne-#-Zs¥i o The desired product is obtained
= 636405 @ cul at ed, nonoi sot opi c);

ZONT TN

c O
A,

N

9

Synthesis takes place in analogy to Example 59 starting from 3-amino-6-(4-

fluorobenzyl)-8-cyclopropyl-1-(2,4-
dichlorobenzenesulfonyl)hexahydropyrazinof1,2-a]pyrimidine-4,7-dione. The
desired product is obtained with MW = 608.14 (calculated, monoisotopic);
measured value (M+H)": 609.14

Example 244
8-Cyclopropyl-1 -(2,4-diChIorobenzenesuIfonyl)-6-(4-ﬂuorobenzy| }-3-morpholin4-- -
ylhexahydropyrazino[1,2-a]pyrimidine-4,7-dione
Structure: |

o 1
N.__O F
Vs de]
H/&O
O
o}
Synthesis takes place in analogy to Example 60 starting from 3-amino-6-(4-

flucrobenzyl)-8-cyclopropyl-1-(2,4-
dichlorobenzenesulfonyl)hexahydropyrazino[1,2-a]pyrimidine-4,7-dione. The
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5 measured value (MtH)*: 637.07 Exanple 262

8- Cycl opropyl -1
- (2, 4-di chl orobenzenesul fonyl)-6- (3, 4-di fl uorobenzyl) -
3-

di met hyl am nohexahydr opyr agjgno[ 1, 2- a] pyri m di ne-4, 7-d

ione 10 Structure: CL ,N ~ Synthesis takes place in

anal ogy to Exanple 72 starting from 3-am no-6-(3, 4-

dj fl uorobe. nzyl)-8-cyc ropyl-1-(2, 4 ) )
defiren PIEE i analiaor oty MR & a1 12 69 lalash monisotopic),

XA Lok di (e-4dhs a4 one. The 15 desired product is

m%@%igﬁh%(pﬁ%(zﬁ%& 10 (cal cul at ed, nonoi sot opi ¢) ;

nmeasured val ue (MtH) +: 587.10 Exanple 263 C 20 a)

E 9H—ﬁ| n-9-yl met hyl {1-[ cycl opr opyl (2, 2- di et hoxyet hyl
x?gg?ﬁ [']-2-pyridln-3-_yl-ethyl}carbamate. 221 ... .
Synt hesi s takes place in analogy to Exanple 29a)
(Method B) starting from Fnoc- PAL-OH and c ycl opropy]
(2,2- dieth et hyl )am ne. The desired product is

clobtained wfh MV= 543.27 (cal cul ated, nonoi sotopic);
544.21 5 b)

N- (2, 2-di et hoxyet hyl ) - 3- pyri di n-

hoTrag de"S esis takes place in analogy to

Exa&ipPe 29b)| (Method B) starting from 9H
fl uoren-9: hyl . {1-[ cycl opropyl (2, 2- di et hoxyet hyl )
car banmoyl |g2-pyridin-3-yl- ethyl}carba mate. The
desired progfie? is obtained with MV= 321.21
(cal cul at ed,

a) Benzyl [6-(3-chlorobenzyl}-8-cyclopropyl-1-(2,4-dichlorobenzenesulfonyl)-4,7-

dioxooctahydropyrazino[1,2-a]pyrimidin-3-yljcarbamate
Synthesis takes place in analogy to Example 66a). The desired product is obtained
with MW = 690.09 (calculated, monoisotopic); measured value (M+H)": 691.0

b) 3-Amino-6-(3-chlorobenzyl)-8-cyclopropyl-1-(2,4-
dichlorobenzenesulfonyl }hexahydropyrazino[1,2-a]pyrimidine-4,7-dione
Synthesis takes place in analogy to Example 66b) starting from benzyl {6-(3-

~ chlorobenzyt)-8-cyclopropyl-1-(2,4-dichlorobenzenesulfonyl)-4,7-

dioxooctahydropyrazino[1,2-a]pyrimidin-3-yljcarbamate. The desired product is
obtained with MW = 556.05 (calculated, monoisotopic); measured value (M+H)":
557.04

c¢) N-[6-(3-Chlorobenzyl)-8-cyclopropyl-1-(2,4-dichlorobenzenesulfonyl)-4,7-
dioxooctahydropyrazino[1,2-a]pyrimidin-3-yllacetamide o
Synthesis takes place in analogy to Example 21h) starting from 3-amino-6-(3-
chlorobenzyl)-8-cyclopropyl-1-(2,4-

dichlorobenzenesulfonyl )hexahydropyrazino[1,2-a]pyrimidine-4,7-dione. The
desired product is obtained with MW = 588.06 (calculated, monoisotopic);

measured value (M+H)": 599.0
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nonoi sotopi ¢); measured value (MrH) +: 322.20 10 c)

Benzyl [1-{1-[cyclopropyl(2,2-d

i et hoxyet hyl ) car banoyl ] - 2 -pyridin-3-yl et hyl -

car banoyl }-2-(9H -flu

or en- 9-yl met hoxycar bony| aQHPo) et hyl ] car bamat e

Synthesis took place in analogy to Exanpl e 29c)

(I\/Et hod B) starting from 2-

0 cycl opropyl - N- (2, 2-di et hoxyet hyl ) - 3- pyri di n- 3-

E"‘?T’H? 2glLﬁonarri de. The 15 desired product is obtained

@L(ItBDCMWGbeZ%iI)-%‘}c rBH%/la{B P4 d@?gf@:&ﬁh%ﬁfgmmnﬁaﬁw ed

dioxpmet[abydnowrazmd[qz dpiimidiodydidyglopoeparecasidxarigyr i di
st yl et hyl car banoyl } et hyl } carbamate. 20 Synthesi s
'PB place i-n.anal ogy .t o Exanpl.e.29d) (Mt hod B).
startlng f n1benzy| [1 -{1

[cyclopro yI(2 2- di et hoxyet hyl ) car banoyl ]

yr| y)I et-hyl car banoyl } - 2-
-y i hoxycar bonyl ami no) et hyl ] car bamate .
d Dr-oduet™~¢s obtained with MV = 541. 29

(c 4l cuI te nonoi sot opi ¢); neasured val ue (M+H) +:

542.30 25 30°e) Benzyl [ 1 -{1 -[cyclo

propyl (?é@et hoxyet hyl ) car banoyl ] - 2- pyri di n- 3-yl et hy

| -

car banmoyV} - 2- (2, 4-di chl or obenze' nesul f onyl am no) et hyl ]

car ba e nt hesi s, to tq Exa
Sy5Bies S RkEnDUCR) 2naiooy 6 Eraie 2agR tng Rom S nezo (3-
chm{ébdrﬁyglgo Wbé@ ﬁ(gﬂuet hoxyet hyl ) car barmyl

di n- 3- eth ['car banoyl } et hyl ) carbanbte. The
@wbwqmeeulmnyl)h@xa dippwazino] h2npwirsiénerd, 7-dione. The

de% 403] ﬁlﬁ)d‘aggg %%Egﬁ%ﬁ\oﬂw)' 6IXE6S tjca?dulé/t%dureﬁo(nOSIgt%plc)

me[aguﬁe@:\l,;gaémyl-ﬁ*lﬁ(zgtm di chl orobenzenesul fonyl )-4,7-dio
6- pyri di n- 3-

Example 247

N-[6-(3-Chlorobenzy!}-8-cyclopropyl-1-(2,4-dichlorobenzenesulifonyl)-4,7-

dioxooctahydropyrazino[1,2-a]pyrimidin-3-yl]Jcyclobutanecarboxamide

Structure:

o Y
N .0
L
5 NN cl
c ©
LA

N

L

~ Synthesis takes place in analogy o Example 30 starting from 3-amino-6-(3-

chlorobenzyl}-8-cyclopropyl-1-(2,4-
dichlorobenzenesulfonyl)hexahydropyrazino[1,2-ajpyrimidine-4,7-dione. The
desired product is obtained with MW = 638.08 (calculated, monoisotopic);
measured value (M+H)"™: 639.08 |
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yl met hyl oct ahydr opyr azi no[ 1, 2- a]

pyrimdin-3-yl]carbamate Synthesis takes place in

anal ogy to Exanple 29f) (Method B) starting from

benzyl [1-{1-[cycl opropyl (2,2-d iethoxyeth yl)carba

moyl ] -2-pyrid in-3-yl ethyk zi\rbarmyl }-2°5

(2, 4-di chl orobenzenesul fo S}I am no) et hyl ] carbamat e. The

desired product is obtained with MV= 657.12

(cal cul ated, nonoi sotopic); neasured val ue (M+H) +:
Exagwplg 248§)

VB S R R SRR e

dioRyoctahgdropyrhzingdil Qs ﬁwmmﬁ-ﬂ-ﬁ]dyal@énmrmmdxmaéogy
to Exan'pl e 299) (l\/bt od B) starting from benzyl

~ Strugtuggic| opr opyl 1- (2, 4-di chl or obenzenesul f onyl

)-4, 7-di ox - pyri di n- 3-
yl met hyl oct ghydr opyr azi no[ 1, 2- a] pyri m di n-3-yl ] car bama
JThe deS|Nred product is obtained with MV = 523.08

(4 uI@t ono 1op|c) nmeasured value (M+H) +: 15
52%.0¢€ opyl - |

”d hI obenzenes@lfonyl) 4, 7-di oxo- 6-pyri di n- 3-
yInEthyI ct ropyra2|no[1 2-a]
pyrim di n-[3-y acetanlde Synthesi s takes place in
anal ogy t& le 21 h) starting from 3-am no-8 20
cycl opr
-(2,4-d orobenzenesulfonyl) 6- pyri di n- 3-

yl met hyl Hexahydr opyr azi no[ 1, 2-a] pyri m di ne- 4, 7- di one.
Syﬂ?x%s@.ﬁké@ﬂla%%‘éﬁhid to n@@@ﬂ!téﬁm %m?‘;awé%ir%-fi ~(3-

(cal cul ated, nonoi sotopic asured v
chisgthenayl}S- (Ebmmbpyim M- | 8 QICI opr opyl -

4-di chl b |f 4,.7-d
e S MPW@W%%W §% Ipe
deSiRANSOAUBOK Bt SiRed HifHHowV L-GGSZQ.?@ (calculated, monoisotopic);
measured value (M+H)": 653.0

Example 249
N-[6-(3-Chlorobenzyl}-8-cyclopropyl-1-(2,4-dichlorobenzenesulfonyl)-4,7-

_dioxooctahydropyrazino[1,2-a]pyrimidin-3-yl]-4-dimethylaminobenzamide

- Structure:

CI\Q Y O
2 LT Q.
Dy “NTTN Cl
ct ©

A

N
N

g
I
Synthesis takes place in analogy to Example 25 starting from 3-amino-6-(3-

chlorobenzyl)-8-cyclopropyl-1-(2,4-

dichlorobenzenesulfonyl)hexahydropyrazino[1,2-a]pyrimidine-4,7-dione. The
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CdAd i N OS XTo\ NNN ~ O Synthesis takes place
in anal ogy to Exanple 22 starting from 3-am no- 8-
cyclo propyl-1-(2,4-d ichl orobenzenesul fonyl)-6-pyrid
i n-3-

yl met hyl hexahydr opyr azi no[o4p2- a] pyri m di ne- 4, 7- di one.
The desired product is 5 obtained wth MV = 591.11
(cal cul ated, nonoi sotopic); mneasured value (M:H) "' :

592, 09 le 265 . _ . .
deRPgchPRHECD By AN e vith MV cFA1 B erlswAtact Meegtonic). ¢
méa%iﬁﬂ;cﬁvé]ﬁé'(ﬂl#?—f(ﬁ'?(ﬂ@o , o

yl met hyl oct'ahydr opyrazi no[ 1, 2-a] pyri m di n- 3-yl ] cycl obu

tanecar boxam de Structure: y O Synthesis takes place
Exafgl2sgoy to Barple SO starting froms-amno-8-
1-tert-Butyl-3-[6-(3-chlorobenzyl)-8-cyclopropyl-1-(2,4-dichlorobenzenesulfonyl)-
4,7-dioxooctahydropyrazino[1,2-ajpyrimidin-3-yljurea

Structure:

S
@m A LI,
'S
Sive
N

Synthesis takes place in analogy to Example 28 starting from 3-amino-6-(3-
chlorobenzyt)-8-cyclopropyl-1-(2,4-
dichIorobenzenesulfbnyl)hexahydropyrazino[1 ,2-alpyrimidine-4,7-dione. The

desired product is obtained with MW = 655.12 (calculated, monoisotopic);
measured value (M+H)*: 656.11

'Example 251

N-[6-(3-Chlorobenzyl)-8-cyclopropyl-1-(2,4-dichlorobenzenesuifonyl)-4,7-
dioxooctahydropyrazino[1 2-alpyrimidin-3-yljmethanesulfonamide

Structure:

o Y
N_ O .
2 LT QL
N7 TN cl
c 0O
0

o)

07N
Synthesis takes place in analogy to Example 26 starting from 3-amino-6-(3-

chlorobenzyl}-8-cyclopropyl-1-(2,4-
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20

cycl opropyl -1
-(2, 4-di chl or obenzenesul fonyl )-6-pyridin-3 15

yl met hyl hexahydr opyrazi no[ 1, 2- a] pyri m di ne- 4, 7-di one.
The desired product is obtained with MV= 605.13

(cal cul ated, nonoi sotopicyygneasured val ue (MH) +:

606. 12 Exanpl e 266

N-[ 8- Cycl opropyl - 1- (2, 4-di chl or obenzenesul fonyl ) -4, 7-d

. | 0XQ- 6-
aichRreherRbepdli BRyansraey ezl Blpyiaiciness i diee: T
S n
oo LI M § NG QIS nREL PR
mea(sared-\ca[m(l\drblbeﬁﬂérfbsul fonyl)-6-pyridin-3 5
yl met hyl hexahydr opyr azi no[ 1, 2- a] pyri m di ne--4, 7-di one.
..The desi.red pr.oduct..is .obt ai ned wi.th MN = 619. 14

.Exé |€9kat ed, nonoi sotopic); neasured value (M-H)}:

14 Exanple 267 10
6- (quBor@;aena -§myclapropyl4-@.4dichiobbanzerssuliooy)sy - 4, 7-d

G e T
Str&tturgit ure: Synthesis takes place in anal'ogy to Exanple

40 starting from 3-am no-8- 15
cycl opr opy%l (2, 4-di chl or obenzenesul fonyl )-6-pyridin-
3

azino[ 1, 2-a] pyri m di ne-4, 7-di one.
IS obtained wwth MN= 620. 14
ot@pi c); neasured val ue ( M+H) +:
anpl e 268 N-[ 8- Cycl opropyl -

(2 4-dic IobeenzenesquonyI) 4, 7- dIOXO 6- pyri di n- 3-
yl met hyl.etahydr opyrazi no[ 1, 2- a] pyri ni di n- 3-yl ] - 4-di ne

t hyl am nobenzam de
Synthesis takes place in analogy to Example 72 starting from 3-amino-6- -(3-

chlorobenzyl)-8-cyclopropyl-1-(2,4-
dichlorobenzenesulfonyl)hexahydfopyrazinoﬁ ,2-a]pyrimidine-4,7-dione. The
desired product is obtained with MW = 584 .08 (calculated, monoisotopic);
measured value (M+H)": 585.1

Example 253

3-Azetidin-1-yl-6-(3-chlorobenzyl)-8-cyclopropyl-1-(2,4-
dichlorobenzenesulfonyl}hexahydropyrazino[1,2-alpyrimidine-4,7-dione

Structure:

Cl Y
N _.O
SV ade!
& d’/S\N N Cl
A
N

<V

Synthesis takes place in analogy to Example 73 starting from 3-amino-6-(3-
chlorobenzyl)-8-cyclopropyl-1-(2,4-
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15

Structure: ¢! NC 5, NNIr-ko N-N Synthesis
takes place in analogy to Exanple 25 starting from

3- am no- 8-

cycl opropyl - 1- (2, 4-di chl or obenzenesul f onyl) - 6- pyri di n-
3-

yl met hyl hexahydr opyr azi no[21 2-a] pyri mdi ne-4, 7-di one.
The desired product is obtained with MW= 670. 15

BETRE T TR, S RO E

de's.réH Bf/t%u%% dbt&m%d%{rf MV 596.48 [(c?aléhlgié‘a' ?ndnﬂiécﬁo;buc)

net hyl octa yd ropyrazino[1,2-a] pyri md

_measumcyvalpgr(MdH) r9720€ar boxani de 15 Structure: ClL Y

N N L O Synthesis takes place in anal ogy to
: Exarrple 49 starting from 3-amno-8- .. .

Example 254
6-(3-Chlorobenzyl)-8-cyciopropyl-1-(2,4-dichlorobenzenesulfonyl)-3-pyrrolidin-1-
ylhexahydropyrazino[1,2-a]pyrimidine-4,7-dione

Structure:

Ty NLL@
H/&

O
Synthesis takes place in analogy to Example 74 starting from 3-amino-6-(3-
chlorobenzyl}-8-cyclopropyl-1-(2,4-
dichlorobenzenesulfonyl)hexahydropyrazino[1,2-a]pyrimidine-4,7-dione. The
desired product is obtained with MW = 610.10 (calculated, monoisotopic);
measured value (M+H)": 611.09 |

Example 255

6-(3-Chlorobenzyl)-8-cyclopropyl-1-(2,4-dichlorobenzenesulfonyl)-3-piperidin-1-
ylhexahydropyrazino|[1 2—a]pyr|m1d|ne—4 7-dione

‘Structure:

Cl

N_ 0O
° LT Q1
O,,S N N Cl
A
()



10

15

cycl opropyl -
-(2, 4-di chl or obenzenesul fonyl ) - 6- pyri di n- 3-
yl met hyl hexahydr opyrazi no[ 1, 2- a] pyri m di ne- 4, 7- di one.
The desired product is 226 obtained with MV = 628.11
(cal cul ated, nonoi sotopi c)yqgneasured val ue (MrH) +:
629.14 5 1 -tert-Butyl-3-[8-cycl opropyl -

-(2, 4-di chl orobenzenesul fonyl)-4, 7- dioxo 6- pyri di n- 3-

Syﬁ el hl%il agt %%ﬁlbo a%@%ltgoéxampie startlng fror% 3ya|]nm0 §(3-

Chk}r@benzyi) 8 Cyclepro.p.yl '.1 (2.4 ................ C| Synt heS| S

takes place in analogy to Exanple 28 starting from
d1c$dca'nba@zegwsyﬁonyt)hexahydropyrazmo[1 2—a]pynmld|ne~4 7-dione. The

__de%?fe?d BPOrGOUDCY IS c;btgi?heé ith Mvﬁ?r oé’fzf W rEceﬁ [];Peréiy ln%onmg&{cr)p')lg

mgggmeédwyé;hggmmr% qlil no[ 1,2-a]pyrim di ne- 4, 7- di one.
The desired product is obtained with MV= 622.15

(cal cul ated, nonoi sotopic); measured vaI ue (MrH)t:

Ex@@%(k %5 Exarrpl e 271 N-[8-Cycl opropyl -

|chlorobenzenesulfonyl) 4, 7- dIOXO 6- pyri di n- 3-

6- &Lmbl‘odewzyal&c@ycmwbp?img lrcﬂciﬂbmﬂelnﬁbdeéulfbnyl)-]mbhﬂmm-dr-
sul fonam de, Structure; OS~-N N-" ~0
ylhexahydropyrazino[1,2- a]pyrlmfdme-4 7 dione

Structure:

: Y
N.__O
e LI
PINTN cl
¢l O
LA,
O
0

Synthesis takes place in analogy to Example 60 starting from 3-amino-6-(3-

chlorobenzyl)-8-cyclopropyl-1-(2,4-
dichlorobenzenesulfonyl)hexahydropyrazino[1,2-a]pyrimidine-4,7-dione. The

measured value (M+H)*: 627.09

Example 257

; Y
N.__O F
P L
PN F
¢ O
o}
N

fc

~desired product is obtained with MW = 626.09 (calculated, monoisotopic);,
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20 Synthesis takes place in anal ogy to Exanple 26
starting from 3-am no- 8-

cycl opropyl - 1- (2, 4-di chl or obenzenesul f onyl ) - 6- pyri di n-
3-

yl met hyl hexahydr opyr azi no[plg2- a] pyri m di ne- 4, 7-di one.
The desired product is 227 obtained with MV = 601. 06
(cal cul ated, nonoi sotopic); neasured val ue (M-H) +:

6 Ex le, 2 .
) BFF ey Someyv! O-Rxcaremrieer dishpurtoticrarmerizd34-
diflufSperiyetiiBadramate L |
yl met hyl’oct ahydr opyr azi no[ 1, 2- a] pyri m di n- 3-yl ] cycl opr
Syopasis takes éadedis arglagydodr@ample 29a) (MekhodiB i strripgdrom N-

Fregm B Bre B and (pERPliP UG G heR i AMng " TheYeshy.

préiidi abBRIedlwiif MW ST 26qBRARRRS théRubibpf) Mehsined value

(MpHhetSRA.-hexahydr opyr azi no[ 1, 2- a] pyri ni di ne- 4, 7- di one.

The desired product is
b) 2-Amino-3+(3,4-difluorophenyl)-N-cyclopropyl-N-(2,2-
diethoxyethyl)propionamide
Synthesis takes place in analogy to Example 29b) (Method B) starting from 9H-
fluoren-9-ylmethyl [1 —[cyclopropyl(2,2-diethoxyéthyl)carbamoyl]-Z-(3,4—
difluorophenyl)ethyl]carbamate. The desired product is obtained with MW = 356.19

(calculated, monoisotopic); measured value (M+H)": 357.23

c) Benzyl [1-{2-(3,4-difluorophenyl)-1-[cyclopropyl(2,2-
diethoxyethyl)carbamoyllethylcarbamoyi}-2-(9H-fluoren-9-
ylmethoxycarbonylamino)ethyl]lcarbamate

Synthesis took place in analogy to Example 29¢) (Method B) starting from 2-
amino-3-(3,4-difluorophenyl)-N-cyclopropyl-N-(2,2-diethoxyethyl)propionamide.
The desired product is obtained with MW = 798.34 (calculated, monoisotopic),

“measured value (M+Na)*: 821.35

d) Benzyl (2-amino-1-{2-(3,4-diflucrophenyl)-1-[cyclopropyl(2,2-diethoxyethyl)-
carbamoyllethylcarbamoyl}ethyl)carbamate.

Synthesis took place in analogy to Example 29d) (Method B) starting from benzyl
[1-{2-(3,4-difluorophenyl}-1-[cyclopropyl(2,2-
diethoxyethyl)carbamoyllethylcarbamoyl}-2-{SH-fluoren-9-
ylmethoxycarbonylamino)ethyljcarbamate. The desired product is obtained with
MW = 576.28 (calculated, monoisotopic); measured value (M+Na)": 599.27
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obtained with MW= 627.08 (cal cul ated, nonoi sotopic);
nmeasured value (MrH) +: 628.09 15 Exanple 273

8- Cycl opropyl - 1- (2, 4-di chl or obenzenesul fonyl ) -3-di meth
yl am no- 6- pyri di n- 3-

yl met hyl hexahydr opyr azi no[24,72- a] pyri m di ne- 4, 7- di one
Structure: cl N 20 Synthesis takes place in analogy to
Exanpl e 72 starting from 3-ani no- 8-

1) BRI adiifidor8prt it PIARASBRRGREL ony! ) - 6-pyri din-
die;thuatemw{}tmxbdimdyim&ylaadbaujldyl}22@ﬂyri m di ne- 4, 7- di one.

d%ﬁ esired uct is ﬁ bt ained with MW= 551.12
IEALLEN AN HB S yar Bred val ue (M+H) +:
SyRIsk ok Mase e Example 29¢) (Method B) starting frog benzyl

(24@miga-. %(thwoaﬁpmdyi)eh@mczxdmdtmaxyet hane and 2 n
R Eeta oA AR RSN 1Pl e ot
obtﬂt%&ﬂmﬂﬂltWQ%W‘{cﬁIdﬂlHﬁ@@ m@ﬂgzs% J{ @Cﬁ%s\!}‘rédqvaﬁh@gm-wa

10 The organi ¢ phase was i sol ated, I'ed

80éofcentrated in vacuo. 2.39 g of substance were
obt ai ned as an orange liquid. b)
2- Am no- 3- (4-chl orophenyl ) - N-cycl obutyl -N- (2, 2-d

e) Behkp{B<B [ tifinbRbeaRANBAs, clopropyl-1-(2,4-dichlorobenzenesulfonyl)-

4,7-dioxooctahydropyrazino[1,2-a]pyrimidin-3-yllcarbamate

Synthesis takes place in analogy to Example 29f) {(Method B) starting from benzyl
[1-{2-(3,4-difluorophenyl)-1-[cyclopropyl(2,2- '
diethoxyethyl)carbamoyllethylcarbamoyl}-2-(2,4-
dichlorobenzenesulfonylamino)ethyllcarbamate. The desired product is obtained

‘with MW = 692.11 (calculated, monoisotopic); measured value (M+H)": 693.0

f) 3-Amino-6-(3,4-difluorobenzyl)-8-cyclopropyl-1-(2,4-
dichlorobenzenesulfonyl)hexahydropyrazino[1,2-a]pyrimidine-4,7-dione

Synthesis takes place in analogy to Example 29g) (Method B-) starting from benzyl
. [6-(3.4-difluorobenzyl)-8-cyclopropyl-1-(2,4-dichlorobenzenesulfonyl)-4,7-

dioxooctahydropyrazino[1,2-a]pyrimidin-3-yljcarbamate. The desired product is
obtained with MW = 558.07 (calculated, monoisotopic); measured value (M+H)™:
559.05

g) N-[8-Cyclopropyl-1 -(2,4-dichlorobenzenesu!fonyi)-6-(3,4—diﬂuorobenzyl)-4,7—

- dioxooctahydropyrazino[1,2-a]pyrimidin-3-yi]cyclopropanecarboxamide

Synthesis takes place in analogy to Example 22 starting from 3-amino-6-(3,4-
diﬂuorobenzyl)—8—cyciopropyl-1-(2,4-
dichlorobenzenesulfonyl)hexahydropyrazino[1,2-a]pyrimidine-4,7-dione. The
desired product is obtained with MW = 626.10 (calculated, monoisotopic);
measured value (M+H)": 627.18 |
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A solution of 1.0 g (2.37 mmol) of Fnoc-Phe(4-C)-OH
and 489 ng (2.61 mmol) of 15 the am ne
cycl obutyl (2, 2-di et hoxyet hyl ) am ne was di ssol ved in
9.5 mM of dinmethylformam de. 722 ng (2.61 mml) of
DMIMM wer e added to this gqgution. The m xture was
stirred at roomtenperature overnight, diluted with
ethyl acetate and washed with water and brine. The
organi ¢ phase was isolated, dried (MgSO) and
concentrated in vacuo. The residue was chromat ographed
Ex@mple 26gof Si 02 20 (elution wi th Et OAc/ hept ane,
gradient 10-70% . 890 ng of the substance were
N-[B6¢ yeiopropyis1-42 dhdicklofakanzenes Nionyl)=6-6394- difmgbe@@!)—él 7-

di%‘é‘é#*%@%ﬁ%@#iwﬁii-%pgamfozﬁavi&y%@i% Rty or

Stregiufesubst ance was dissolved in 7.5 of
di met hyl formam de, and 0.8 ml of diet hyI am ne was
added. The\feaction m xture was stirred at room
for 25 10 m nutes and concentrated in
s subjected to a flash

apy gof Si0O 2 (elution with McOH. in
A -T0%F 470 ng of the desired am ne
2-am no>3: -chI orophenyl ) - N-cycl obutyl - N- (2,2 229

di et hoxy thy?) propi onam de were obtained as a

coI orless~oid. LCIMS M+ = 368, neasured value (MNa )
391 aﬁ@t 323 agree wth the structure. c)

Benzyl 2- (4-chl or ophenyl ) - 1- [cyclobutyl(2 2-

SYE%%QS ?e% g%l %ggtﬁ%g%%eé)g%@te %O starting from 3-amino-6-(3,4-

d}flﬁ@f&%% Vi 8p@l carbamate 10 A sol ution of
hﬁlrigiay%l'ﬁpﬁb ?%a OHin 21 mM of 1 N NaOH was

dfcbtqrqatpwe\mﬁsullfonylh)cbwgbw@wamdummmwn@n%48bd@n@1Ihs

defffétprolugt s ptalnEd ST SRS 1) (4l uatel ity

me3elitsd wdlue [eH)Mequi e was then stirred for 2 hours.
The reaction mxture was acidified with citric

Example 259
N-[8-Cyclopropyl-1-(2,4-dichlorobenzenesulfonyl)-6-(3,4-difluorobenzyi)-4,7-

-dioxooctahydropyrazino[1,2-a]pyrimidin-3-yllcyclopentanecarboxamide

Structure:

“ Y O F
The OXCX
& 0,,3 N7 TN F
LA
N
o~
Synthesis takes place in analogy to Example 31 starting from 3-amino-6-{3,4-
difluorobenzyl)-8-cyclopropyl-1-(2,4-
dichlorobenzenesulfonyi)hexahydropyrazino[1,2-a]pyrimidine-4,7-dione. The
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acid and extracted with DCM The organi ¢ phase was
dried (MySO4) and concentrated in vacuo. 4.08 g of
t he desired sul fonam de were obtai ned and were
enpl oyed wi thout further purification in the process
descri bed bel ow. 755 ng %«?9 73 mol ) of DMIMM wer e
added to a solution of 840 ng (2.28 mmol) of 2 am
ino-3- (4-ch o ro phe nyl)-N-cyclobutyl- N(2,2-d
Leth oxyeth .pr i Q,.n ide.and 15 1.22 g (2.73
desra prodactinphtautie wRhdiE= P d Slcaishln: TefbRioRial o
meﬁ@.ﬁeat\ﬁafdeem-ﬁti%‘“: EeemMt enperature for 2 days, diluted
with ethyl acetate and washed with water and bri ne.
The organi ¢ phase was isolated, dried (MgSO»4) and
conce ated in vacuo. 1.9 g of crude substance were
Ex%ﬂ?&ﬂé@l as a white foam..The residue.was.subjected.to.
N-[8-Cylchspio sy 10784 Qi HdHd 1)-BLO24-tRluakd MM ) 147 -
_[Et Cc/ he‘g){'an(e%a‘11 20 rggﬁgearf&fgog%g (@% 09 g of _tzwe):
dioxpantahygirepyyszinetb2isdpyrimidint 3yficydobenanaspraxamide 25
Str&g‘iﬁ |.obutyl - (2, 2-di et hoxyet hyl ) car banoyl ]
e {/:q‘car banoyl } - 2- (2, 4-
di chl or ob enesul fonyl am no) et hyl ] carbamate were
¢ 0bt ai ned ZSZa white solid. LC M5 M+ = 798, neasured
e (Mt z0819.apd M CEt = 753 agree with the
ti&rel d) Be
[ 6F (4l onebenzk)= 8 cycl obut yl - |
-(Q, #-dj chljor obenzenesul fonyl ) -4, 7-
dl oxooct altydioopyr azi no[ 1, 2-a] pyrim di n -3-yl ] carbamate
Synt hesi gy t akes place in anal ogy to Exanple 29f)
(Met hod B)=sbarting from benzyl
[1-{2-£4-Chl or ophenyl )-1-[ cycl obut yl
(2, 2- hoxyet hyl ) car banoyl ] et hyl car banoyl ) 30
2-(2,4-d ichl orobenzenesul f onyl am no) et hyl ] car bamat e.
Synthésis edsqslass ﬁﬁ#ﬁélo?? to ERAARPRES? Wdrind/Mom 3 nih8-6-(3,4-
~(cal cul ated, nonoisotopic); neasured val ue (M+H) +:
difiywebenztps-syclepreawhd-@.4-4- chl or obenzyl ) - 8- cycl obut yl -

dicl’illér(o%’e?\:zenesulfonyl)hexahydropyrazino[1 .2-a]pyrimidine-4,7-dione. The

desired product is obtained with MW = 668.14 (calculated, monoisotopic);
measured value (M+H)": 669.22

Example 261

N-[8-Cyclopropyl-1-(2,4-dichlorobenzenesulfonyl)-6-(3,4-diflucrobenzyl)-4,7-
dioxooctahydropyrazino[1,2-a]pyrimidin-3-yljmethanesulfonamide

CStructure:

o N
N O F
NAE L
PN F
cl 0
O .

N\S,O
o N
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di chl or obenzenesul f onyl ) hexahydr opyrazi no[ 1, 2-a) pyri m
di ne-4,7-dione Synthesis takes place in analogy to
Exanpl e 29g) (Method B) starting from benzyl '

[ 6- (4-chl orobenzyl ) - 8-cycl obut yl -

- (2, 4-di chl orobenzenesul fonpyl)-4,7 5

di oxooct ahydr opyrazi no[ 1, 2-a] pyri m di n-3-yl ] car banat e.
The desired product is obtained with MW= 570.07

Sy@l%gg'éggﬁgtsegl’acgw 3h5i359 R Brantpic 2'sTarng ot 8o 6-(3,4-
diflhbio@ehféylﬁbrcgafcﬂﬁﬁéﬁwlﬂ-(ﬁzwyC| obutyl -1-(2, 4-di chl or obenz
onyl y-4, 7-' 10

enesul

dichiosckrnzeanydfanhexahysiropgraaineyt.2rlpyrimiling-# Zcdicasi Tee

 degteat AL ib HFEnE M bl 536 (ol AP kordElopic),

meaBlRIORME I-H: @B7IaTbut Y| - 1- (2, 4- di chl or obenzenesul fo

nyl ) hexahydr opyrazi no[ 1, 2- a] pyri m di ne-4, 7-di one. The
desired product is obtained with MV= 612. 08
I ted, nonoi sotopic); neasured val ue (MH)+:
Exé‘_c@.'%%?s Exanpl e 275
8-OycldprogylThl Da-alictiarobinBesaslifohylB-(314-LHlubrobaridytirdbenz
.enesul fonyl)-4,7- d ioxoocta hydropyrazj
dimgihylapunghgrahysigpyrazinnlyi2-alpynapdisednedinfox ani de
strbipet ure: G Synthesis takes place in analogy to
anple 22 starting from 3-am no- 6- (4-
chl or obenzyl\)7 8- cycl obut yl -
CI-(2,4-dichIo obenzenesul fonyl )hexa hydropyrazino[1l, 2-
: i m di nen4, Zedi

with
Mes urf.N IN &
¢ O

s}

/N\

one. Ahe desired product is

3y 09 (cal cul ated, nonoi sotopic);
k) £ i:639. 09 25 231 Exanple 276

Synthesis takes place in analogy to Examplé 72 starting from 3-amino-6-(3,4-
difluorobenzyl)-8-cyclopropyl-1-(2,4-
dichlorobenzenesulfonyl}hexahydropyrazino[1,2-a]pyrimidine-4,7-dione. The
desired product is obtained with MW = 586.10 {calculated, monoisotopic),

* measured value (M+H)": 587.10

Example 263

- d Y 0
\@gfoim
S
N7 N
o c O
o)

NS

N

)=o

a) 9H-Fluoren-S-ylmethyl {1 -[cyclopropyl(2,2-diethoxyethyl)carbamoyi]-2-pyridin-3-

yl-ethyl}carbamate
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1-[ 6- (4- Chl orobenzyl ) -8-cycl obutyl - 1- (2, 4-di chl or obenz
enesul fonyl )-4, 7-

di oxooct ahydr opyrazi no[ 1, 2-a] pyri m di n-3-yl]-3-ethyl ur
ea Structure: G N5 10 o d rN Synthesis takes
place in anal ogy to Exanpls®457 starting from
3-am no- 6- ( 4-

chlorobenzyl) 8-cyc|obuty| 1- (2, 4-di chl or obenzenes

S Hine Rk PE B OR SRAI 8 el 2 e Blstof 1% Fmoc.

%Z%%%ﬂ%%ﬂr%% @2@2 Ml@ﬂio&ifetcgﬁéme?gh\éadéﬁeﬁkﬁrbﬁuct is obtained

wnthzhﬂv\)) SASyZ mtyateu,mnnmtmbnmm@@iuef(w §: 544.21

d| oxooct ahydr opyr.azino[ 1, 2-a]pyrimdin-3-yl]nmethanesul

| .b) PoxramodN-cySloprsh N2, Qidléfhoxgeth?l )@rﬁyrﬂ{mbyﬂﬁkﬁnduﬂiﬁﬁae

pl ace in anal ogy to Exa Sstartin
Sygﬂ*@ﬁsn@kgs Pipce in analogy to Example 29b) (Me od B) starting from 9H-

e R e e R e
et@@san@nﬂeomﬂéﬁesﬁe@mmmﬂs abtamedWith A8.20321.21 (calculated,

cal cul at ed, nobnoi soto neasured val ue (M
mc%upgsoigpm) measured value M+l)|) 322.20 (M) }-

c¢) Benzyl [1-{1-[cyclopropyl(2,2-diethoxyethyl}carbamoyl]-2-pyridin-3-ylethyl-

carbamoyl}-2-(9H-fluoren-8-ylmethoxycarbonylamino)ethyl]carbamate

- Synthesis took place in analogy to Example 29¢) (Method B) starting from 2-

amino-N-cyclopropyl-N-(2,2-diethoxyethyi)-3-pyridin-3-ylpropionamide. The
desired product is obtained with MW = 798.34 (calculated, monoisotopic);
measured value (M+Na)": 821.35

-d) Benzyl (2-amino-1-{1-[cyclopropyl(2,2-diethoxyethyl)carbamoyl]-2-pyridin-3-

ylethylcarbamoyl}ethyl)carbamate.
Synthesis took place in analogy to Example 29d) {(Method B) starting from benzyl

 I1-{1-cyclopropyl(2,2-diethoxyethyl)carbamoyl]-2-pyridin-3-ylethylcarbamoyl}-2-
, (9H—f|uoren-Q—yImethoxycarbbnylamino)ethyl]carbamate. The desired product is

obtained with MW = 541.29 (calc_ulated, monoisotopic); measured value (M+H)™
542,30 |

e) Benzyl [1-{1-[cyclopropyl(2,2-diethoxyethyl)carbamoyll-2-pyridin-3-ylethyl-
carbamoyl}-2-(2,4-dichlorobenzenesulfonylamino)ethyllcarbamate

Synthesis took place in analoggf; to Example 29e) (Method B) starting from benzyl
(2-amino-1-{1-[cyclo propyl(2,2¢diethoxyethyl)carbamoyl}-2-pyridin-3-

ylethylcarbamoyl}ethyl)carbamate. The desired product is obtained with

MW = 826.12 {calculated, monoisotopic); measured value (M+Na)™: 849.14.
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232 Example 278

6- (4- Chl or obenzyl ) - 8-cycl obutyl -1- (2, 4-di chl or obenzene
sul fonyl ) - 3-

di met hyl am nohexahydr opyr azi no[ 1, 2- a] pyri m di ne-4, 7-d
one Structure: C C 5 C ? nt hesi s takes place in
anal ogy to Exanple 72 starting from 3-am no- 6-(4-
chlorobenzyl) 8-cycl obutyl -1- (2, 4-di chl or obenzenesul fo

"t Vs Rmaby - -2 Bt eneone Py e oo pyridin. 5
B B 2 TRy P A P bRl vt w1 ) - (2

Synithesisdakéy pleasiinandloggltotbixampié 29f)Mdth¢d® B) Starting jroof benzyl

@, @d@ﬁ@bﬁ@»&k@ﬁé&dt@ﬂ%%ﬁ@ét aﬂg@&%% iﬂggegrﬂe@pﬁdcﬁf&%

vessel tor 6 hours. The re ron mxture was dil uted
obtained with 84Wam 6504 2Healculatéd, mbhoiaddpimdmeaswed VEtie (M+H)"™: |
65@ ganl c phase was dried 20 (MgSO4) and concentrated in

a The residue was distilled in vacuo. 1.3 g of

substance were obtained as a clear liquid. 233 b)

2- Am no- 3-(4-chloro nyI? N- (2, 2-di et hoxyet hyl ) -N-(2-
g) 3HANBiINg - ﬁy,tplg)prp@yl Mg,ﬁ,-djgh orobenzenesuifonyl)- -pyridin-3-

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

Synthesis takes place in analogy to Example 29g) (Method B) starting from benzyl
{8-cyclopropyl-1-(2,4-dichlorobenzenesuifonyl)-4,7-dioxo-6-pyridin-3-
yimethyloctahydropyrazino[1,2-a]pyrimidin-3-yl]carbamate. The desired product is
obtained with MW = 523.08 (calculated, monoisotopic); measured value {M+H)":
524.09

h) N-[8-Cyclopropyl-1 -(2,4-dichlorobenzenesulfonyl)-4,7-dioxo-6-pyridin-3-
ylmethyloctahydropyrazino[1,2-a]pyrimidin-3-yljacetamide

Synthesis takes place in analogy to Example 21h) starting from 3-amino-8-
cyclopropyl-1-(2,4-dichlorobenzenesulfonyl)-6-pyridin-3-
yimethylhexahydropyrazino[1,2-a]pyrimidine-4,7-dione. The desired product is
obtained with MW = 565.10 (calculated, monoisotopic); measured vaiue (M+H)":
566.10

Example 264
N-[8-Cyclopropyl-1-(2,4-dichlorobenzenesulfonyl)-4,7-dioxo-6-pyridin-3-

- yimethyloctahydropyrazino[1,2-a]pyrimidin-3-yljcyclopropanecarboxamide

Structure:
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Synt hesis takes place in analogy to Exanple 274b). Theé
desired product is obtained with MW= 360. 16
(cal cul at ed, nonoi sotopic); neasured val ue (MH) +:
361.2 5 c) Benzyl
[ 1-{2- (4- chl or ophenyl ) - 1-[42% 2-di et hoxyet hyl ) - (2-
fl uoroet hyl) carbanoyl ] et hyl car banoyl }-2- (2, 4-
di chl or obenzenesul f onyl am no) et hyl ] carba mate
Synt hesi s kes place in anal ogy to Exanple 274c). The
desired prgguct is 10 obtained with MWV = 788. 16

¢l uIatecL1 mgnoi sot opi ¢); measured val ue (M+Na) +:
8 9 @) yl-/ I
[ 65(4- &hl N1- (2, 4-di chl or obenzenesul f onyl ) - 8-
(2-0‘I<DJOlNoet yI) 4,7-
di oxooctalk Cppyra2|no[1r2-a]pyrinidLn-B-yL]carbanate.
15 Synthegis takes place in anal ogy to Exanple 29f)
(Method B)\starting from benzyl
[1-{2- (4-<hl orophenyl )-1-[ (2, 2-di et hoxyet hyl ) - ( 2-
fl uoroet yI)carbanDyI]ethyIcarbannyl} 2 (2, 4-

d| chl. 0{??(6 enelﬁlu%]f yIaliam or?_l % team'l[;%es_
cy%lg?kgﬂ)l—g%@%-d ?Eﬁfb?bﬁ&ﬁ%e%hﬁoﬁﬁﬁﬁiﬂ'yﬁgln‘l@l ue ( MEH) +:
yl reemiyl hexa Byqrapyitazinod p2eaiplyiimidii@-447-dioniel dhe wlesired esodyal is

(1) = 8.0 2- . . +,
oofiid BRI 7 894 uicaipalon napRoisolaRish madsHred walve dMsH)":
5009 Synt hesi s takes place in anal ogy to Exanpl e 29e)

(I\/Et hod B) starting from benzyl [6-(4-ch

torobenzyl)-1-(2, 4-d

nzenesul fonyl)-8-(2-fluoroethyl )-4,7 25
E’é&lﬁgéoo%g:hydr opyrazino[ 1, 2-a] pyri mdln-3-yl]carbamate.
N- [quydles'rd@mqegﬂdmhldrsbe@iﬁr@snﬁdnym-nﬁ didko-BHFEriA-3-

(cal cul ated, nonoi soto measured val ue (MH)}
ylrggtg\y@gtahydropyrazmoﬂ 2- a?pyrlmld|n-3-y|]cyc|obutanecarboxamlde

Structure:
= Y o)
[ ieds
s’ N
Ve -
Ct o i N
A

N
o

Synthesis takes place in analogy to Example 30 starting from 3-amino-8-

cyclopropyl-1-(2,4-dichlorobenzenesulfonyl)-6-pyridin-3-

ylmethylhexahydropyrazino[1,2-a]pyrimidine-4,7-dione. The desired product is

obtained with MW = 605.13 (calculated, monoisotopic); measured value (M+H)":
606.12

Example 266
N-[8-Cyclopropyl-1-(2,4-dichlorobenzenesulfonyl}-4,7-dioxo-6-pyridin-3-
ylmethyloctahydropyrazino[1,2-a]pyrimidin-3-yljcyclopentanecarboxamide
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15

f)
N-[ 6- (4- Chl or obenzyl ) -1-(2, 4-di chl or obenzenesul fonyl ) -

8- (2-fluoroethyl)-4,7- 30

di oxooct ahydr opyrazi no[ 1, 2-a] pyri m di n-3-yl ] acet am de

Synthesis takes place in gl ogy to Exanple 21 h)

starting from 3-am no-6-(4-

chlorobenzyl) 1- (2, 4-di chl or obenzenesul fonyl )-8-(2 234
Sff yoroethyl)hexahydropyra2|no[l 2-alpyrimdine-4,7-dio

WU ®he desired product is obtained with MV = 604 05

(cal cul ate nonoi sot opi ¢); neasured val ue (M-H) +:

605. 07 Exa
(4-Cnl - 1-(2 4-di chl or obenzenesul f onyl ) -
8 f1,Qorpet fyl)
di oxoast akyd o[1 2-a] pyrimdin-3-yl]cyclopropa... ...

Structure ci ci Synthesis takes pl ace
oExanpl e 22 starting from 3-am no-6-(4-
10 chIoro--nzyI)-l-(2,4- di chl or obenzenesul fonyl ) -8-(2
fl uoroet hy xahydr opyrazi no[ 1, 2- a]

, /-dione. The desired product is obtained
630. 07 (cal cul ated, nonoi sotopic); mneasured
H) +: 631.06 15 Exanpl e 281

S RSP o £ B ORERSR Eamino

cydopropyt t 4R yddichioratze nnﬂnlasﬂlf@m)fﬁ-ipynﬂ th-3-

e b e e R e R

obfthéd AREMIW 2 64 9(# Eattithbar PRRBEBESSSY, hsutePraide (M+H)™:

620.14

Example 267

- N-[8-Cyclopropyl-1-(2,4-dichlorobenzenesulfonyl)-4,7-dioxo-6-pyridin-3-

ylmethyloctahydropyrazmo[1 ,2-a]pyrimidin-3-yljpyrrolidine-2-carboxamide

Structure:

c N._ .0
[o¥Iede
g’ s N
N7 TN
¢ O

L
CNR:O

Synthesis takes place in analogy to Example 40 starting from 3-amino-8-
cyclopropyl-1-(2,4-dichlorobenzenesulfonyl)-6-pyridin-3-
ylmethylhexahydropyrazino[1,2-a]pyrimidine-4,7-dione. The desired product is

obtained with MW = 620.14 (calculated, monoisotopic); measured value (M+H)":

621.12
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15

5
fl uoroet hyl ) hexahydropyrazi no[ 1, 2-a] pyri mdine-4,7-dio
ne. The desired product is obtained with MV = 644. 08
(cal cul ated, nonoi sotopic); neasured val ue (M+H) +:
645. 11 Exanple 282 10 295
1-tert-Butyl-3-[6-(4-chl orobenzyl)
-1 (2, 4-di chl or obenzenesul fonyl ) -8-(2-fl uoroet hyl) -
7- d?@ ooctahydropyrazino [1,2-a] pyrimdin-3-yl]urea
ci ci 0OS N -NC O01Ir-1-0 N >==0 N
N- [@WJ%IS&*@ I—@KQSL SicARfobdhzanasQnyi ), PXAsRY-6-H#fid |n 3-
startin ron1 3-am no- 6- (4- 15 chl’orobenzyl)-1-(2
ylnmtbyipg dromyragod [l chalpyrigdin-3- yI]-4—d|methyIam|nobenzamlde
Sﬂ yoroethyl)hexahydropyra2|no[l 2-alpyrimdine-4,7-dio
PUHEU S he desired product is. obtained with MN= 661 11
(cal cul at ¢ nonoi sot opi ¢); neasured val ue (M+-H) +:
. 662.1 236 anpl e 283

o N0 =

P |

N 2 N
cl. ©

Synthesis takes place in analogy to Example 25 starting from 3-amino-8-
cyclopropyl-1-(2,4-dichlorobenzenesulfonyl)-6-pyridin-3-
yimethylhexahydropyrazino[1,2-a]pyrimidine-4,7-dione. The desired product is

obtained with MW = 670.15 (calculated, monoisotopic); measured value (M+H)":
671.16 |

Example 269
N-[8-Cyclopropyl-1-(2,4-dichlorobenzenesulfonyl)-4,7-dioxo-6-pyridin-3-

~ ylmethyloctahydropyrazino[1,2-a]pyrimidin-3-yl]pyridine-2-carboxamide

Structure:

“ N. O
\Q\’O/E I/@
s’ N
SONT N
¢l ©
0

N
0

\ N
Synthesis takes place in analogy to Example 49 starting from 3-amino-8-
cyclopropyl-1-(2,4-dichlorobenzenesulfonyl)-6-pyridin-3-
ylmethylhexahydropyrazino[1,2-a]pyrimidine-4,7-dione. The desired product is
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20

N-[ 6- (4- Chl orobe

nzyl)-1-(2, 4-di chl orobenzenesui f onyl ) - 8- (2-f | uor oet hyl
)-4,7-

di oxooct ahydr opyr azi no[ 1, 2-a] pyri m di n-. 3-y1] met hanesu
| fonam de Structure: ci Jpg G Synthesis takes place
in anal ogy to Exanple 26 starting from 3-am no- 6- (4-
chlorobenzyl) 1-(2,4-d ichl orobenzenesu | fonyl) - 8- (2-

onfpihSh R A 7 BEE Rl Bopaallail meamired veve (4"

g26¢cal cul at ed, nonoi sot opi c) measured value (MtH){: 10
641. 03 Exarrpl e 284
6- (4- Chl or obenzyl ) - 1- (2, 4-di chl orobenzenesul fon. yl ) - 3-

et anm no- 8- (2- fluoroethyl)
_Ex%g@ %loopyram no[ 1, 2- a] pyrim.dine-4,7-dione. 15 .

-tshram?m?-c%lo&dwhﬁm @il@ﬁ%‘ﬁotﬁér%@lebﬂlfWi mydubfao 6- pyrldln 3
2 startin rom 3-am no-6-(4

y[”b@hil@p%hy@fquazlﬂoq@wﬂb}yﬁﬁuﬁlﬂ&ﬁﬁuﬂeﬁonyl) 8- (2-
Strfu HRLOoet hyl ) hexahydr opyr azi no[ 1, 2- a]
pyr1m di ne-4, 7-di one. The desired product is 237

obt ai ned h MV = 590. 07 (cal cul ated, nonoi sotopic);
g reasur ed Wue (MrH) +: 591.04 Exanple 285 C ci

jS¥3eds
e
e

Synthesis takes place in analogy to Example 28 starting from 3-amino-8-
cyclopropyl-1-(2,4-dichlorobenzenesulfonyl)-6-pyridin-3-
ylmethythexahydropyrazino[1,2-a]pyrimidine-4,7-dione. The desired product is
obtained with MW = 622.15 (calculated, monoisotopic); measured value (M+H)":
623.16

“Example 271

N-[8-Cyclopropyl-1-(2,4-dichlorobenzenesulfonyl)-4,7-dioxo-6-pyridin-3-
ylmethyloctahydropyrazino[1,2-ajpyrimidin-3-yljmethanesulfonamide

Structure:

N o
05\

Synthesis takes place in analogy to Example 26 starting from 3-amino-8-
cyclopropyl-1-(2,4-dichlorobenzenesulfonyl)-6-pyridin-3-
ylmethylhexahydropyrazino[1,2-aJpyrimidine-4,7-dione. The desired product is
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5

20

a) (2,2-Diethoxyethyl)-(2,2-d ifluoroethyl)am ne A
solution of 3 g (22.5 muol) of

1-am no- 2, 2-di et hoxyethane, 3.1 g (24.8 nmol) of 10
di fl uoroacet al dehyde et hyl hem acetal and 1 pellet of
solid NaOH in 44 nml of tabgyene was heated at 120C
wWth a Dean-Stark trap for 1.5 hours. The m xture was
left to stand until it had cooled to roomtenperature

A e ed_jn cuo. tesi due .
onfiiragt Bl S BB Ho GelfiatsdriBnoidnricTamgseuthvang (grH:
60308 um borohydri de were added in small quantities. The

reaction mxture was then 15 stirred overni ght,
concentrated in vacuo and partitioned between ethyl

Exg gb? and water. The organi c phase was i sol at ed,
ri-e @804) .and..concentrated i.n.vacuo. . 3.7 g of

 N-[8-Ogslopidhyl-#12@-tiehloreidraieReguigny-£oldskespyidn-3The

resi due was subjected to a flash chromatography on 40
y!n@etaviosﬁa@szdmytazm{m aIPYDONAiREH] cy%@p@msuios%mdes 1
Strgc f the desired am ne were obtained as a col orl ess

®20 b)
2 Amno 3- (@7 chl orophenyl) - N- (2, 2- di et hoxyet hyl ) - N- (2,
2 d ifluord@ethyl)propi onam de Synthesis takes place

“ aI ogy a e 274b). The desired product is
neﬂ gth MN|= 3if8. 15 (cal cul ated, nonoi sot opi c);
ne sun N: 25 379.18 238 c) Benzyl

[ 1¢{ 2 (4 chllor ophenyl ) -1-[ (2, 2-di et hoxyet hyl ) - (2, 2-
di fl uor ogﬁo) car banoyl ] et hyl car banoyl } - 2- (2, 4-

di chl or ob nzecpesul fonyl am no) ethyl]carbanate

Synt hesi s_isikes place in anal ogy to Exanpl e 274c). The
desired pfoduct is 5 obtained with MV = 806. 15

(cal cul at ed, noi sotopi c); neasured val ue (MtNa) 4:

8%9. 11 ) . .
Synthesis takes place in analogy to Example 27 starting from 3-amino-8-
cycloprqpyM-(2,4-dich|orobenzenesuIfonyi)-6—pyridin-3~
ylmethylhexahydropyrazino[1,2-a]pyrimidine-4,7-dione. The desired product is

obtained with MW = 627.08 (calculated, monoisotopic); measured value (M+H)":
628.09

Example 273
8-Cyclopropyl-1-(2,4-dichlorobenzenesulfonyl)-3-dimethylamino-6-pyridin-3-
yimethylhexahydropyrazino{1,2-a]pyrimidine-4,7-dione

Structure: |

c Yo
=
Q\sfpim
~ .
: N7 N
c O
0

AN

Synthesis takes place in analogy to Example 72 starting from 3-amino-8-

cyclopropyl-1-(2,4-dichlorobenzenesulfonyl)-6-pyridin-3-

| yimethythexahydropyrazino[1,2-a]pyrimidine-4,7-dione. The desired product is



10

15

d) Benzyl

[ 6- (4-chl orobenzyl)-1-(2, 4-di chl or obenzenesul f onyl ) - 8-
(2, 2-di fluoroethyl)-

4, 7- di oxooct ahydr opyrazi no[ 1, 2-a] pyri m di n-3-yl ] car bam .

~ate Synthesis takes placesgn anal ogy to Exanpl e 29f)
(Method B) starting frombenzyl. 10 _
[1 {2 (4- chlorophenyl) 1-[ (2, 2-di et hoxyet hyl)-(2, 2-

t hyl car.b 2, 4- ‘.
il B B T e R S PRI L aisd valge (MeH
5gqalred product is obtained with MV= 714.07
(cal cul ated, nonoi sotopic); neasured val ue (M-H) +:
715. 02 15 e)
Ex§9ﬁ¥339 6- (4-chl orobenzyl ) -1-(2, 4-di chl orobenzenesul f o
. by -4 -62 2- d.ifluoroethyl)hexahydropyrazino : :
[1, 2-a] pypim di ne-4, 7-di one Synthesis takes place in
anal ogy t@ Exanple 29e) (Method B) starting from
c yl [ (4)c oroken zyl)
) rnzenesulfonyl) 8- (2,

di ®x®o ta dropyra2|no[1 2-a] pyrimdin-3-yl]
car bamat The desired product is 20 obtained with MV
= 580. Oad(calculated nonoi sot opi ¢); neasured val ue
(I\/H—|)} J589. 99 f)
4- Chl or obenz (2, 4-di chl orobenzenesul f onyl ) -
2) GYglobLiyie - dledampRiiaine

oGt I I
A SR £ ST SR ot - Blorfy 2 SURlRod o e Gha e
(233 amrholpgf f:mobﬁtyaamme viad Heated at 80°C in a closed Vessel overnlght
chlorobenz 4-di chl or obenzenesul fon Q ﬂ
The reqd r,oaéphcﬁu;e%%ﬁqu)wnh 40% NaOH (in H20) ar}/d extrac ed with ether.
TSNS Bhds sRRPMILY By 038 BREsfER o 220
of snhstﬁrmtweo@btamedaﬂmdomgaéq(uml—b *: 623.0.3 239

- Exanpl e 286
N-[ 6- (4- Chl or'obenzyl ) -1-(2, 4-di chl or obenzenesul fonyl ) -

b) @—A(n? né: 31(4 bebﬁ'@ﬁ‘ié]Wl))N%yzrobﬁtﬂ%ﬂgzéQﬂiﬁlﬂb?@iﬁ?ﬁbr@ﬁlonamlde

rimdin-3-yl]cycl opropanecar boxam d
A @lut@@tqfr‘éo g (2.37 mmol) of Fmoc—Phe(4~C{ }-OH and 489 mg (2.61 mmol} of

the amine cyclobutyl(2,2-diethoxyethyl)amine was dissolved in 9.5 ml of

~ dimethylformamide. 722 mg (2.61 mmot) of DMTMM were added to this solution.

20

25

The mixture was stirred at room temperature overnight, diluted with ethyl acetate

‘and washed with water and brine. The organic phase was isolated, dried {(MgSO04)

and concentrated in vacuo. The residue was chromatographed on 40 g of SiO,
(elution with EtOAc/heptane, gradient 10-70%). 890 mg of the substance were
obtained as a white foam. LC/MS M" = 591, measured value (M'Na) = 613 and M-
OEt = 545 agreed with the desired substance. A solution of 890 mg (1.5 mmot) of
said substance was dissolved in 7.5 ml of dimethylformamide, and 0.8 mi of
diethylamine was added. The reaction mixture was stirred at room temperature for

10 minutes and concentrated in vacuo. The residue was subjected to a flash

| -_chromatogra‘phy on 12 g of SiO; (elution with MeOH .in DCM, gradient 1-10%).

470 mg of the desired amine 2-amino-3-(4-chlorophenyl)-N-cyclobutyl-N-(2,2-
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30

Cl 5 A Synthesis takes place in anal ogy to Exanple 22

starting from 3-am no-6-(4-

chl orobenzyl ) -1- (2, 4-di chl or obenzenesul fonyl ) - 8- (2, 2-

di f 1 uor oet hyl ) hexahydr opyr azi no[ 1, 2-a] pyri m di ne-4, 7-d

ione. The desired product 4.8 obtained with MV =

648 06 (cal cul ated, nonoi sotopic); neasured val ue
(MtH) +: 10 649. 04 Exanpl e 287 '

du%h{)gyéﬁ’gﬁ}pﬁgﬁgﬁfﬁ% \r%tar%r o&?&inaec? h§ gl c%r!c?r eesqszcﬁp E%VMSOIW I-)‘3;68,

meésBwed aledMpia)az3ghAd R4-8lEt = 323 agree with the structure.
pyrim di n-3-yl]cycl obut anecar boxam de 15 C ci

Synt hesi s takes place in analogy to Exanple 30

g%ﬂ%g/lo[qgg éﬁ?@%@g@ﬂkﬂﬂ; [(:gcl?lgul}gﬁé %b&gﬁ'yox%/et}]y )car%amoyl]ethyl—
Catba‘m@ﬂ}-QG(QWUkhmrewmsénwmmhhoaem}ywéﬂbmﬁt@e 4,7-d

The desired product is 20 _obtained with

A 801y of 2 & 1 b GO SR G BEbSI i) 21 FELaf b NaRH was stired unti
o ERues RspRlien B 2 BE TS T i A2 sioniaseherdaygny
chirigi2,ia-29i rhl ofodiorarey Whs 4joivly added to the Z-Dap-OH solution. The
mlgt!élg%g%gﬁﬁ{\{ggjﬁ%&grz ﬂg rls %h%]rg%cr:tl[orpl rorllln?tu?e %%%%%lf%%evr\}:tﬂ?cltnc
acid and extracted with DCM. The organic phase was dried {(MgSQ4) and
concentrated in vacuo. 4.08 g of the desired sulfonamide were obtained and were
employed without further purification in the process described below. 755 mg
(2.73 mmol) of DMTMM were added to a solution of 840 mg (2.28 mmol) of 2-
amino-3-(4-chlorophenyl!}-N-cyclobutyl-N-(2,2-diethoxyethyl)propionamide and
1.22 g (2.73 mmol) of said sulfonamide in 9 m! of DMF. The mixture was stirred at
room temperature for 2 days, diluted with ethyl acetate and washed with water and
brine. The organic phase was isolated, dried (MgSQ,) and concentrated in vacuo.
1.9 g of crude substance were obtained as a white foam. The residue was
subjected to a flash chromatography on 40 g of SiO, ('elution with EtOAc/heptane,
gradient 10-80%). 1.09 g of the desired substance benzyl [1-{2-(4-chlorophenyl)-1-
[cyclobutyl-(2,2-diethoxyethyl)carbamoyllethylcarbamoyl}-2-(2,4-
dichlorobenzenesulfonylamino)ethyl]carbamate were obtained as a white solid.
LC/MS M* = 798, measured value (M"Na) = 819 and M-OEt = 753 agree with the

structure.

d) Benzyl [6-(4-chlorobenzyl)-8-cyclobutyl-1-(2,4-dichlorobenzenesulfonyl)-4,7-
dioxooctahydropyrazino[1,2-a]pyrimidin-3-ylJcarbamate

Synthesis takes place in analogy to Example 29f) (Method B) starting from benzyl
[1-{2-(4-chlorophenyl)-1-[cyclobutyl(2,2-diethoxyethyl)carbamoyl]ethylcarbamoyl}-
2-(2,4-dichlorobenzenesulfonylamino)ethyllcarbamate. The desired product is
obtained with MW = 704.10 (calculated, monoisotopic); measured value (M+H)™
705.1
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Cl Synthesis takes place in analogy to Exanple 31

starting from 3-am no-6-(4-

chl orobenzyl ) -1-(2, 4-di chl or obenzenesul fonyl ) -8- (2, 2-

di f 1 uor oet hyl ) hexahydr opyr azi no[ 1, 2-a] pyri m di ne-4, 7-d

ione. The desired product 44 10 obtained with MV =

676. 09 (cal cul ated, nonoi sotopic); neasured val ue

(MtH) +: 677. 07 Exanple 289 N-[6-(4-Chl orobe

nzyl)-1-(2,4-d ichl orobenzenesul fonyl)-8-(2, 2-d

i fluoroethyi )-4,7- 15 di oxooctahydropyrazino[' , 2-al
e) BYAInAE6 14 Thdrbber /9L 8 2lyeebdnfatfoaxam de f N O Cl

nt hesi s takes place in anal’ogy to Exanple 40

dichierpbengeriasyiforyl rexabydropyrazino(1,2-ajpyrimidine-4,7-dione

- SyGYlLBREE Hdce'h ahafody e BB ASY) (A H) diafirke re6m benzyl

[6-(4-thisasiesizp)lo-beelebng 042 Hadichiokdbehheyiilfatiyiineg- 4, 7- d
_ione. The desired product is 241 obtained with MN = i
dicgppcigbydeanyeagingld e??a]ﬁYﬂm'gkﬂt%ﬁll‘éf?fpaFf@é%-u?*@dd%ﬁ&’epmduc'f 1S

ool i JRE= BF0 GBI, Brngisiomigsmeasheshyaye e
578,99 di f | uoroet hyl)-3- dinmethylarn

I nohexahydr opyr azi no[ 1, 2-a] pyri m di ne-4, 7-di one cl cl
Synthesi s takes place in anal ogy to Exanple 72

f) QA HodobBRYL)-BIERRILRIH-(2,4-dichiorobenzenesulfonyl)-4,7-
dioxooctahydropyrazino{1,2-a]pyrimidin-3-ylJacetamide

Synthesis takes place in analogy to Example 21h) starting from 3-amino-6-(4-
chlorobenzyl)-8-cyclobutyl-1-(2,4-dichlorobenzenesulfonyl }hexahydropyrazino[1,2-
a]pyrimidine-4,7-dione. The desired product is obtained with MW =612.08

(calculated, monoisotopic); measured value (M+H)": 613.07

Example 275

N-[6-(4-Chlorobenzyl)-8-cyclobutyi-1-(2,4-dichlorobenzenesulfonyl)-4,7-
dioxooctahydropyrazino[1,2-a]pyrimidin-3-yf]cyclopropanecarboxamide

Structure:
CIQ\ ? 0 cl
7 LY
S\
oo N
_K'/go
N
e

Synthesis takes place in analogy to Example 22 starting from 3-an1in0—6—(4—

chlorobenzyl)-8-cyclobutyl-1-(2,4-dichlorobenzenesulfonyl)hexahydropyrazino|[1,2-

a]pyrimidine-4,7-dione. The desired product is obtained with MW = 638.09
(calculated, monoisotopic); measured value (M+H)": 639.09
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10 chl orobenzyl)-1

-(2, 4-di chl or obenzenesul fonyl)-8-(2, 2

di fl uor oet hyl ) hexahydr opyrazi no[ 1, 2-a] pyri m di ne-4, 7-d
ione. The desired product is obtained with MN =

608. 06 (cal cul ated, nonoi s@fopic); neasured val ue
(MrH) +: 609. 05 15 Exanple 291 6-(4-C h | orobe
nzyI) 1- (2, 4-di chl or obenzenesul fonyl )-8-(2, 2-d iflu

QL0 ) 3-
Fﬁ Bn- 4- yl hexahydr opyrazi no[ 1, 2-a] pyri m di ne-4,7-d
1- [BI{HQ?I%brdQen%?l)-@‘é?dltﬁﬁltﬂ 1-2%ﬂsd|§hl§%ehﬂeﬁé@|%¥l)1@7-
le 60 starti'ng from 3-am no- 6-
droahpotradwémpyra)zmo[(lza a}pyrlohﬁtora}bi%z@theigma‘ onyl)-8-(2,2
Strgl L‘ yor oet hyl ) hexahydr opyr azi no[ 1, 2- a]

i di ne- 4, 7-di one. The desired product .i.s.. obtained.
with MN , O 07 (cal cul ated, nonoi sotopic); neasured
val ue (Mt 7 651.07 N a)

-Di et ho yethyl) (2,2,2-trifluoroethyl)amne 10 A

|qg I of 1

-dleth t hane, 1.26 g (7.9 nmol) of
tri I(g{orNoac de ethyl hem acetal and | pellet of
Na 5 of toI uene was heated at 110C with a
Dean-St ark tiap for 3 hours. The mixture was heated
at 125C f¥8¢ a further 3 hours. The reaction m xture
was |eft f $tand until it had cooled to room
ten‘perg«t/ure and was concentrated in vacuo. The residue
was 15 diluted with 25 m of nmethanol, and 1.13 g (30

Symlsis t@ke§ pwclertn mlﬂgyibl %M@E%T ﬁddﬁ'@ frdtAe3-aaied- Bqn-

m Xt ure was ated to C and stirred overnig

chlemeéwn&r@aﬂ@wtvbwa 4aw§hbmertaeaﬁéwfqmmgéahwﬁpevrazmoh 2-
a]p%ﬁ&éghgl’@gé%‘i@  The d&re ér%ﬂﬂsﬁs%%ﬁe&@ﬁtp 4®ant6§ff* 10

concenttated I'n vacuo.
(calculated, monoisotopic); measured value (M+H)": 642.09

Example 277
N-[6-(4-Chlorobenzyl)-8-cyclobutyl-1-(2,4-dichlorobenzenesulfonyl)-4,7-
dioxooctahydropyrazino[1,2-a]pyrimidin-3-yljmethanesulfonamide

Structure:

cl ] ,
N. O cl
o
4 ‘N N
cl O

o
)s<

| Synthesis takes place in analogy to EXampie 26 starting from 3-amino-6-(4-

chlorobenzyl)-8-cyclobutyl-1-(2,4-dichlorobenzenesulfonyl)hexahydropyrazino[1,2-
a]pyrimidine-4,7-dione. The desired product is obtained with MW = 648.04 -
(calculated, monoisotopic); measured value (M+H)": 649.15
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the desired am ne were obtained as a clear oil. 20 b)
2- Am no- 3- (4-chl orophenyl ) - N- (2, 2- di et hoxyet hyl ) - N- (2,
2,2-trifluoroethyl)- propionam de Synthesis takes

pl ace in anal ogy to Exanple 274b). The desired product
is obtained with. MNV= 33%8215 (cal cul ated,

nonoi sotopi c); measured value (MrH)+: 25 379. 18 243
c) Benzyl

| EX%mél?&gé chl orophenyl )-1-[ (2, 2-di et hoxyet hyl ) - (2 2, 2-

oet hyl ) car banoyl ] et hyl car banoyl }-2-(2,4- d
6-(4tHIofcbRpRyIRBeSIdIML R 2 AQ)EHIBMbeR2E RESTRIC ﬁé@ﬂt hesi s

t akes place i n ‘anal ogy {o Exanpl e 274c). The desired
dmpetbniammmrse@hydmymnwtawa}mnm!@meﬂs cbtm cul at ed,

[6 (4 chlor enzyl) 1 (2 4 dlchlorobenzenesulfonyl) 8-
(2,2, 2-
C.trifluoroet yl) -4, 7-di oxooct ahydr opyrazi no[ 1, 2-a] pyri m

@i g Ra CBynt hesi s takes place in
g;toExrrpI f) (Method B) starting from
berfzyl”~; rophenyl)-1-[(2, 2-d

i etthoRyet hyl (2,2,2-

trifluoro 0) car banoyl ] et hyl car banoyl } - 2-( 2, 4-
di chl or obgpzenesul f onyl am no) et hyl ] car banat e. The

desired product is obtained with MV= 732.06
Syﬁ%%@%ﬁé@ﬂlac@qﬁ%'n%ﬁg?ﬁb@xan’iﬁéw St s il -6-(4-

#

chIerohﬂnmL)@-@m@wutglrbl(a%,ﬁzq;cbiorpt(ezl,zendstdmrwi)bbwmgswmo{1 2- |

Al gL T e Thel daeRE LS SR miny 7 508,10
(CaRASRd] MoNBRIONEIC); Prdasuied 9aRBEM«HEt basloB) starting

from benzyl

Example 279

F

(

cl

N 20 ci

£ LY

YR N _
o o

4

N

)=o

a) (2,2-Diethoxyethyl)-(2-fluoroethyl)amine

A solution of 3.1 ml (21.5 mmol) of 1-amino-2,2-diethoxyethane, 3.0 g {23.6 mmol)
of 1-bromo-2-fluoroethane and 5.56 g (43 mmol) of diisopropylethylamine was
heated at 100°C in a closed vessel for 6 hours. The reaction mixture was diluted
with ether and washed with 1N NaOH and water. The organic phase was dried
(MgS04) and concentrated in vacuo. The residue was distilled in vacuo. 1.3 g of

substance were obtained as a clear liquid.
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[ 6- (4-chl orobenzyl)-1-(2, 4-di chl or obenzenesul f onyl ) - 8-
(2,2,2-trifluoroethyl)-4,7- 20

di oxooct ahydr opyrazi no[ 1, 2- a] pyri m di n- 3-yl ] car banat e.
The desired product is obtained with MV = 598. 02
(cal cul ated, nonoi sot opi cpzaneasured val ue (MH){:
599. 06 f)

N-[ 6- (4- Chl orobenzyl ) - 1- (2, 4-di chl or obenzenesul f onyl ) -
8- (2 2,2-trifluoroethyl)- 25

o) i R B0 P 2ok YD et B mice
SyrsthaBi“sltB@ef pl@maiih anaiogy fo Ekample 274b). The desired product IS
chl or obenz 4-di chl or obenzenesul f onyl ) - 8- g
obtapnadrwilfy M&ﬁ@@@ %@ (Q@ﬁyl@,tegd monoisotopic); measured value (M+H)
36PYyrazino[ 1, 2-a] pyri mdine-4,7-dione. The desired

product is obtained with MW= 640.03 (cal cul at ed,
nonoi sot opi ¢); mneasured value (M+H) +: 641. 06 30 244

3 N-[6- (4- _
o) G0N bkt POIORE DR UL ony | ) - 4, 7- di ox
hyd 1, 2-
fludtoBtrficdBmdy el eiroanByJael a0V opyr a2t ol H 2
dlctliolebemmnlaeslfwyiaahms qihal(]@rbamahal ogy to Exanple 22

Sy'&"h?%‘?&ﬁ@‘?ﬁz@‘?fe n Qa 19¥ g‘& ghﬁX@FH?J% AZARbdher gy -sogucts

obtained with MW = 788.16 (calculated, monmsotoglc) measured value (M+Na)":
trifluoroethyl) hexahydropyra2| no[ 1 ] pyrim di ne-4, 7-

814il8ne. The desired product is obt ained with MV =

666. 05 (cal cul ated, nonoi sotopic); measured val ue

(MrH) + 10 667.07 |
d) Benzyl [6-(4-chlorobenzyl)-1-(2,4-dichlorobenzenesulfonyl)-8-(2-fluoroethyl)-4,7-

dioxooctahydropyrazino[1,2-a]pyrimidin-3-y{Jcarbamate

Synthesis takes place in analogy to Example 29f) (Method B) starting from benzyl
[1-{2-(4-chlorophenyl)-1-{(2,2-diethoxyethyl)-(2-
fluoroethyl)carbamoyl]ethylcarbamoyi}-2-(2,4-
dichlorobenzenesulfonylamino)ethyljcarbamate. The desired product is obtained
with MW = 696.08 (calculated, monoisotopic); measured value (M+H)": 697.04

e) 3-Amino-6-(4-chlorobenzyl)-1 -(2,4-dichlorobenzenesulfonyl)-8-(2-
fluoroethyl)hexahydropyrazino[1,2-a]pyrimidine-4,7-dione

‘Synthesis takes place in analogy to Example 29¢) (Method B) starting from benzyl

[6-(4-chlorobenzyl)-1-(2,4-dichlorobenzenesulfonyl)-8-(2-fluoroethyl)-4,7-
dioxooctahydropyrazino[1,2-a]pyrimidin-3-yljcarbamate. The desired product is
obtained with MW = 562.04 (calculated, monoisotopic); measured value (M+H)™:
563.03

f) N-[6-(4-Chlorobenzyl)-1-(2,4-dichiorobenzenesulfonyl)-8-(2-fluoroethyl)-4,7-
dioxooctahydropyrazino[1,2-a]pyrimidin-3-yl]acetamide
Synthesis takes piace in analogy to Example 21h) starting from 3-amino-6-(4-

chlorobenzyl)-1-(2,4-dichlorobenzenesulfonyl)-8-(2-
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Exanpl e 294 N-[6-(4-Chl orobenzyl)-1- (2, 4-dichl orobe
nzenesul fonyl)-4, 7-di oxo-8-( 2,2,2- trifluoroethyl

) oct ahydropyrazino[ 1,2-a]lpyri md in-3-yl]

cycl obut anecarboxam de F CI 15 CI Synthesis takes

pl ace i n anal ogy to Exanplog430 starting from
3-am no- 6- ( 4-

chl orobenzyl ) -1- (2, 4-di chl orobenzenesul fonyl )-8-(2, 2, 2

) . | . ) Ll e .

o R YO B B

ob&RtbDRith dalVcE bad 6, (carnfitsdt mphoisbtopiesmicasunal witue (M+H)"™
é}%&m +: 20 681.02 245 Exanple 295 N [6-(4-

60gf7or obenzyl)-1-(2, 4-di chl or obenzenesul fonyl ) -4, 7- di ox
0-8-(2,2,2- trifluoroethyl)octahydropyrazino[l, 2-a]

—.pyrim.din-3-yl]cycl opentanecarboxamde.Cl.Cl. 0 ' 1.1
Exdmplél280 5 O

N-{6-(4-Chlorobenzyl)-1-(2,4-dichlorobenzenesulfonyl)-8-(2-fluoroethyl)-4,7-
dioxooctahydropyrazino[1,2-a]pyrimidin-3-ylJcyclopropanecarboxamide

Structure:
F

cl ' H '
N. O cl
L
;P N7 TN
cl O
0

N
f )

Synthesis takes place in analogy to Example 22 starting from 3-amino-6-(4-

chlorobenzyl)-1-(2,4-dichlorobenzenesulfonyl)-8-(2-

fluoroethyl)hexahydropyrazino[1,2-a]pyrimidine-4,7-dione. The desired product is
obtained with MW = 630.07 (calculated, monoisotopic); measured value (M+H)":

- 631.06

Example 281
N-[6-(4-Chlorobenzyl}-1-(2,4-dichlorobenzenesulfonyl)-8-(2-fluoroethyl)-4,7-

dioxooctahydropyrazino[1,2-a]pyrimidin-3-yijcyclobutanecarboxamide
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O a Synthesis takes place in analogy to Exanple 31
starting from 3-am no-6-(4-
chl orobenzyl ) - 1- (2, 4-di chl orobenzenesul fonyl )-8-(2, 2, 2

trifluoroethyl)hexahydropgagzi no[ 1, 2-a] pyri m di ne-4, 7-
di one. The desired product is obtained with MW=
694. 08 (cal cul ated, nonoi sotopic); measured val ue
S"&Br 10 695.10. Exanpl e 296
6 (4 Chl or obenzyl ) - 1- ( 2, 4- di chl or obe
nzenesul fonyF) -4, 7-di oxo-8-(2,2,2- trifluoroethyl
yocta hyd ropyrazi no[1,2-a] pyri md i n-3-yl] pi
Iperld i n efd-carboxa md er C1L Cl Synthesis takes
al ogy ganpl e 37 starting from

chlfor gbepzy L9 ;dichlorobenzenesulfonyl)-8-(2;2;é.

- a o
trifl uor%z(ﬁn ) hexahydr opyrazi no[ 1, 2-a] pyri m di ne-4, 7-
di one. Thg desired product is obtained with MV =.

709.09 (ca at ed, nonoi sotopic); neasured val ue
(MH—I) +: 10. 09 246 Exanple 297
6- (4- Chllerobenzyl ) -1-(2, 4-
chl or pbenzenesul f onyl) - 3- di net hyl.ani nQ- 8- (2, 2.2
Sy RiHEPIIaRER DFAFP R BR8N B AR G S13Tng o &-aifiro-6-(4-
chipfdbBryNEer G, 48 bensdnddulfonyl)-8-(2-
fluoroethyl)hexahydropyrazino[1,2-a]pyrimidine-4,7-dione. The desired product is
obtained with MW = 644.08 (calculated, monoisotopic); measured value (M+H)":

645.11

Example 282
1-tert-Butyl-3-[6-(4-chlorobenzy!)-1-(2,4-dichlorobenzenesulfonyt)-8-(2-flucroethyi)-
4,7-dioxooctahydropyrazino[1,2-ajpyrimidin-3-yljurea

‘Structure:

;.

< N O Cl
L
J

Synthesis takes place in analogy to Example 28 starting from 3-amino-6-(4-

- chlorobenzyl)-1-(2,4-dichlorobenzenesuffonyl)-8-(2-

fluoroethyl)hexahydropyrazino[1,2-a]pyrimidine-4,7-dione. The desired product is

- obtained with MW = 661.11 (calculated, monoisotopic); measured value (M+H)":

662.1
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Synt hesi s takes place in analogy to Exanple 72

starting from 3-am no-6-(4-

chl orobenzyl ) -1- (2, 4-di chl orobenzenesul fonyl )-8-(2, 2, 2

10

trifluoroethyl)hexahydropymsgzi no[ 1, 2-a] pyri m di ne-4, 7-

di one. The desired product is obtained with MV =

626. 05 (cal cul ated, nonoi sotopic); measured val ue
Ex%ghréhs 627. 05 Exanple 298 15 cl N ci a) Benzyl

ﬁlorobenzyl) 1- (2, 4-di chl orobenzenesul fonyl ) - 8-

N-{6264h@ Hioeotyerizyi) 9-(2, 4vd?chIorobenzenesulfonyl) 8-(2-fluoroethyl)-4,7-

di oxooct ahydr opyr azi no[ 1, é% i mdin-3- I]carbanate
dicpoonlaByIPYER7 A1 2-apV TGy imeihpnesulienagide

oxyet hyl ) (2-fluoroethyl)carbanoyl ] et hyl carbanoyl
}-2-(2,4 247
di chl or obenze esul fonyl am no) et hyl ] car bamat ein 20 m
of formc acfd was heated to 60C and stirred for 6

_. Sngll elér% (4-chl orophenyl ) -1-[ (2, 2-

Ci

The achi on.m xfure was concentrated in
Ve i | th and washed with I N NaHCO3
ti,Bn i he organic phase was isol ated,
drKEdO( and concentrated in vacua. This crude 5
subst anc ubjected to a flash chronmat ography on
120 g of § 02 (elution with EtQAc/heptane, gradient
50- 1009 . ng of the substance benzyl [6-(4-

chl oroben@y »1-(2,4-d

Sy BUBRanp HSG PRAIDEYIP HesIRlp A SiArMA G- R -4-
chiSRaifertdgh gom bEHﬁéﬁt@‘s’u:foﬁgwco n of the colum

provi t he conpoun respondi ng to the

ﬂuQmeti'eAh)hy:kahydropyrazmo[1 2-a]pyrimidine-4,7-dione. The desired product is

obleS ARG (il b R6RITE FERHLP b o

641.03

Example 284
6-(4-Chlorobenzyl}-1-{2,4-dichlorobenzenesulfonyl)-3-dimethylamino-8-(2-
fluoroethyl}hexahydropyrazino[1,2-a]pyrimidine-4,7-dione

- Structure:

F

cl 2
N. O cl
ST T
' NN
cI ©
0

N
VAN

-Synthesis takes place in analogy to Example 72 starting from 3-amino-6-(4-
chiorobenzyl)-1-(2,4-dichlorobenzenesulfonyl)-8-(2-
fluoroethyl)hexahydropyrazino[1,2-a]pyrimidine-4,7-dione. The desired productis
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di oxooct ahydr opyrazi no[ 1, 2-a] pyri m di n-3-yl ] car bamat e
byproduct. The nonoi sotopic MNexpected in the LG M
= 694 and the neasured value of (MH = 695 agree with
the structure. 15 b)

3- Ami no- 6- (4- chl or obenzyl p=3%- (2, 4-di chl or obenzenesul fo
nyl) - 8-(2-

hydroxyet hyl ) hexahydropyrazi no[ 1, 2- a] pyri m di ne- 4 7-di

obt%i]r/'get%w Wg-f 39{) %ﬁ f e ;Em%g?slo c%/lct %e%é%ngd val %IHH

591 64(4- chlorobenzyl) 1-(2, 4 di chl or obe
nzenesul fonyl ) - 8- (2- hydroxyet hyl ) -4, 7-
di oxooct ahydr opyrazi no|
rlnidin 3-yl]carbamate. The desired product 'S

1. 2-
. _.EXEWPAB#gl ned with MV = 560.04 (calculated,

nonoi sot opi ¢c); neasured value (M:H)*: 561. 03 c)

N-[ 6- (4- Chl or obenzyl ) - 1- (2 4-di chl orobenzene sul fa
nyl ) - 8- (2- hydr oxyet hyl ) -

di oxooct ah r5pyra2|no[1 2 a]pyr|n1d|n 3-yl ] cycl obut an
ecar boxam ge 25 Synthe3|s takes place in analogy to

ol g ¥r om 3- ani no- 6- (4-

4-di chl orobe nzenesul fonyl) - 8- (2-

ghe
th I)hexa ydropyrazino[ 1, 2-a] pyri m di ne-4, 7-di
one. Th red product is obtained with MV= 642.09

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

643. 11 chéQB Exanpl e 299
N-[ 6- (4- Chl or obenzyl ) -1-(2, 4-di chl or obenzenesul f onyl ) -
8- (2- hydroxyethyl)-4,7- d
i oxooct ahydr opyrazi no[ 1, 2-a] pyrimd
a) {22-Digthpryethpip€d Radifcebthidantee N 5 Synt hesis takes

A sg)'h.ﬁ n%‘r}%g 22& %%mo?) 0'?(1 rrr'%lmo %]2 gle Irotxlype o 0?1 g {24.8 mmol) of
diftuoroacetaldehyde ethyl hemiacetal and 1 pellet of solid NaOH in 44 ml of
toluene was heated at 120°C with a Dean-Stark trap for 1.5 hours. The mixture
was left to stand until it had cooled to room temperature and was concentrated in
vacuo. The residue was diluted with 80 ml of methanol, and 3.4 g (90 mmol) of
sodium borohydride were added in small quantities. The reaction mixture was then

stirred overnight, concentrated in vacuo and partitioned between ethyl acetate and

-water. The organic phase was isolated, dried (MgSO,) and concentrated in vacuo.

3.7 g of crude substance were obtained as a colorless oil. The residue was
subjected to a flash chromatography on 40 g of SiO; (elution with DCM/MeOH,

gradient 1-8%). 3.1 g of the desired amine were obtained as a colorless oil.

b} 2-Amino-3-(4-chlorophenyl)-N-(2,2-diethoxyethyl)-N-(2,2-
difluoroethyl)propionamide _

Synthesis takes place in analogy to Example 274b). The desired product is
obtained with MW = 378.15 (calculated, monoisotopic); measured value (M+H)":
379.18
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ch to ro be nzyl)-1-(2,4-d i chlord be nze n e suif o
nyl) - 8- (2-

hydr oxyet hyl ) hexahydr opyr azi no[ 1, 2-a] pyri m di ne-4, 7-d
one. The desired product is obtained with MV = 656.10
(cal cul at ed, nDn0|sotop|cg58neasured value (MtH)+: 10
657 12 Exanpl e 300 ci -NC OO ~NO 15

c)%& Ao peah br%é'%%@%%ﬁegﬁe vRefgPece in

dlfmﬂﬁb&ﬁyl)&é}b %&rtﬁ@mé*lﬁ[zl(mg from 2, 5-

di chl orobenzenesul onyI oride. The desired product
dighdorebeazenasulfonylaminciethylicarbageaticul at ed,

Syﬁ&eoslls? Ea'i( E p?z;de lﬁea%sé org% ové‘xamplgl\ﬁ%c%e desn'ed produ t0 is

 obbhifdd Mrh@w\pﬁmbemdzchtcm&téa @oﬁb%waeh@ashre%p@éleemea)

ar banoyl ] et hyl }

828ichl or obenzenesul fonyl ami no) - 2- net hanesul f onyl ami nopr
opi onam de 249 Synthesis takes place in analogy to
Exanple 21 e) starting from 2-

B@nzr] [BX¥cehidrob¥hAN)- 192 3= dii@hl@robenzenesulfonyc}-ii 4_2 ,2-diflucroethyi)-
di chl or obenzenesul fozyl am nog r opi oni ¢ aci
4,7-dioxooctahydropyrazino[1,Z-a]pyrimi ln-3-yl]carbamate
Synthesis takes place in analogy to Example 29f) (Method B) starting from benzyl
[1-{2-(4-chlorophenyl)-1-[(2,2-diethoxyethyl)-(2,2-
difluoroethyl)carbamoyl]ethylcarbamoyl}-2-(2,4-
dichlorobenzenesulfonylamino)ethyljcarbamate. The desired product is obtained

with MW = 714.07 (calculated, monoisotopic); measured value (M+H)": 715.02

e} 3-Amino-6-(4-chlorobenzyl}-1-(2,4-dichlorobenzenesulfonyl)-8-(2,2-
difluoroethyl}hexahydropyrazino[1,2-a]pyrimidine-4,7-dione

Synthesis takes place in analogy to Example 29¢) (Method B) starting from benzyl
[6-(4-chlorobenzyl)-1-(2,4-dichlorobenzenesulfonyl)-8-(2,2-difluoroethyi}-4,7-
dioxooctahydropyrazino[1,2-a]pyrimidin-3-yljcarbamate. The desired product is
obtained with MW = 580.03 (calculated, monoisotopic); measured value (M+H)":
580.99

) N-[6-(4-Chlorobenzyl}-1-(2,4-dichlorobenzenesuifonyl)-8-(2,2-difluoroethyl)-4,7-
dioxooctahydropyrazino[1,2-a]pyrimidin-3-yljacetamide |

Synthesis takes place in analogy to Example 21h} starting from 3-amino-6-(4-
chiorobenzyl)-1-(2,4-dichlorobenzenesulfonyl)-8-(2,2-difluorcethyl }hexahydro-
pyrazino[1,2-a]pyrimidine-4,7-dione. The desired product is obtained with

MW = 622.04 (calculated, monoisotopic); measured value (M+H)": 623.03
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desired product is obtained wwth MV = 784. 186
(cal cul at ed, nonoi sotopic); neasured val ue (M CO2+H) +;
741.10. 5 b) Benzyl

[ 6- (4-chl or obenzyl)-11-(2, 5-di chl orobenzenesul fonyl )-8
-isopropyl -4, 7- di oxooct ahygdy opyrazi no[ 1, 2-a] pyrimd

i n-3-yl]carbamate Synthesis takes place in analogy to
Exanpl e 21f) starting from N-{2-(4- chiorophenyl )-1

-[ (2 ,2-4d iethoxyethyl )isopropyl carbanoyl ]
E’i@[’ﬁ?le}f%ﬁfj(z .5 d

e B O b e SRR |, 2 MU RTL BB, 7-
diexo@gmhyargpysaziod[dt2:d]pymonidinsdydoyadproparesarbexamideu e

+: 693. 05 d)
: Sté{'.\émeno— 6-(4-chl orobenzyl)-1-(2,5-di chl orobenzenesul fo. .

nyl ) - 8- ¥ ,
I sopropyl hydr opyr azi no[ 1, 2- a] pyri m di ne-4, 7-di one

Ch15~Synt hegi s,t akes, pl ace in anal ogy to Exanple 21g)
i,,mg fyl [ 6-(4-
chl orohengy ¥« 2, 5-di chl or obenzenesul fonyl ) -8-i sopro
py¥-2, 1- di oxooct ahydropyrazi no[ 1, 2-a] pyrinid
i n-3-yl [arbamate. The desired product is obtained
wi th MWY_558. 07 (cal cul ated, nonoi sotopic); neasured
val ue ngfﬁh: 559. 10 20 e)
N-[ 6- (4¥Chl orobenzyl ) - 1- (2, 5-di chl orobenzenesul f onyl ) -

| I 7= . .
SRMEPERER plits ) anslosy o Bapal A3 siarinagrom S emingeqd-
chisyobdresi )s1-{Bhatichib@benizenendiongl)-8-(2, Bxanpl e 21 h)

IRk o BA0el chrpmetpers E slionsyine desiskpipduct i
bR S AR 2 BB T Rnloutata, AoRKiSp Mk f fichsfret g8tk (vi«H)"

640dMl cul at ed, nonoi sotopic); neasured val ue (MHH) +:
601. 13. Exanple 301 N-[6-(4-Ch |orobenzyl )- 1 -(2,
5-d.ich | orobenzenesul fonyl )-8-isopropyl-4 ,7-

Example 287
N-[6-(4-Chlorobenzyl)-1-(2,4-dichlorobenzenesuifonyl)-8-(2,2-difluoroethyl)-4,7-

dioxooctahydropyrazino[1,2-a]pyrimidin-3-yl]cyclobutanecarboxamide

F

o
cl
N0 cl
A 1
PN
cl O
A,
N

ol
Synthesis takes place in analogy to Example 30 starting from 3-amino-6-(4-
chlorobenzyl)-1-(2,4-dichlorobenzenesulfonyl)-8-(2,2-
difluoroethyl)hexahydropyrazino[1,2-alpyrimidine-4,7-dione. The desired product is

obtained with MW = 662.07 (calculated, monoisotopic); measured value (M+H)":
663.06
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30 di oxooct ahydropyrazi no[ 1, 2-a] pyri m din-3-y
| ] met hanesul f onam de 250 CI Synthesis takes place in
anal ogy to Exanple 26 starting from 3-am no-6- (4-
chl orobenzyl ) -1- (2, 5-di chl orobenzenesul fonyl )-8-isopro
pyl hexahydropyrazi no(1, 2 Bgql pyri m di ne-4, 7-di one. The
desired product is obtained with MV = 636. 04
(cal cul ated, nonoi sotopic); neasured value (M:H)}: -
637.02. Exanple 302 c ci 10 a) Methyl 2-benzyl oxycarbo
nyla mi no-3-hydroxy-2-nmethylpropio n ate: 250 ng
Exafgle®® ) of 2-am no- 3-net hyl hydr oxypr opanoi c acid
are dissolved in 9 nm of anhydrous MeOH. The reaction

N-Eo(4s€htorobenzybol-644idichiarabeazbaesulfoayig-8-(2.2-8Fluerogthy)-4,7-

- oRRarpia ] SRR AR e Rt

overni ght. The reaction solution is 15 concentrated in
vacuo and then mixed with 1 m of EtOAc and 5 m of
sat ur at ed HCO3 (aqueous), followed by 0.285 m
(1.995 of benzyl chloroformate. The solution is

“ red ainrgomtepperature overnight. Then 5 m  of

Aaré¢ af And the organi c phase is separated

of g,ﬁm Was ki ce with 1 nl of 1 N HCO (aq) each
tifte a ice with 2 m of a saturated NaHCO3 20 (aq)
each timg, Hried over MgSO4 and concentrated in vacuo.
Purifiét:'gg took 251 place by chromatography (40 g of

Si 02, ent MeOH DCM (gradient 0-10% . The desired

pr oduc s obtained as colorless oil (0.130 g) with MV

= 267 (cal cul ated, nonoi sotopic), measured value: ( M
Synthiesis 286s place in analogy to Example 31 starting from 3-amino-6-(4-

chlorobenzyl)-1-(2,4-dichlorobenzenesulfonyl)-8-(2,2-

difluoroethyl)hexahydropyrazino[1,2-a]pyrimidine-4,7-dione. The desired product is

obtained with MW = 676.09 (calculated, monoisotopic); measured value (M+H)":
677.07

Example 289
N-[6-(4-Chlorobenzyl)-1-(2,4-dichlorobenzenesulfonyl)-8-(2,2-difluoroethyl)-4,7-
dioxooctahydropyrazino[1,2-a)pyrimidin-3-yf]pyrrolidine-2-carboxamide

F

F
el ‘ |
N._ .0 cl
ST IY
NN
c ©
o
N
<:T>:0
N

Synthesis takes place in analogy to Example 40 starting from 3-amino-6-(4-
chlorobenzyl)-1-(2,4-dichlorobenzenesulfonyl)-8-(2,2-

difluoroethyl}hexahydropyrazino[1,2-ajpyrimidine-4,7-dione. The desired product is
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b) Met hyl
2- benzyl oxycar bonyl am no- 2- net hyl - 3- oxopr opi onate: 5 A
solution of 97.7 ng (0.23 mmol) of Dess Martin
peri odi nane reagent (Aldrich) in 1 m of DCMis
slow y added dropwi se to a4gol uti on of 56 ng (0.21
mmol ) of net hyl
2- benzyl oxycar bonyl am no- 3- hydr oxy- 2- met hyl pr opi onat e
= : : r ) .
obleheh ¥l v 75 BIabl Bl heiledigpleT ghepfyRtalaid et
678/08 a m xture of 4 m of saturated NaHCO3 and O. 36 g
of 10 Na2S2(33.5H20 are then added to the solution. It
is stirred for 15 min until the solid has dissol ved,
t he ether phase is washed with saturated
Exalgﬁkl:%)?ggnd wat er., .. dried over MSO4 and concentrated in .
6- (!4f](duorob6hequ-rl u(d!m dmhﬁﬂu?enza}qsurfmrgylpﬂ (232/ (;I:ﬂuoroethyl) -3-
chromat.o on 4 go Wi Et ept ane

i AT S IROPYR Y 6t 2 IPRETUISE i Gl oy de - ar e
obt ai ned. 15 c) Met hyl
3-al |l yl am no- 2- benzyl oxycar bonyl am no- 2- net hyl
propionate' % 237 m (16.5 mwol) of allylam ne and 0.9

g (7.48 mol MySO4 are added to a solution of
c0.874 g (3.8 mol) of methyl

2 zy o 0 'ho- 2= met hyl - 3- oxopr opi onate in

13 Hf Th xture is stirred at room 20

t eppef abiur &ovef nisght . The reaction mixture was then

filtereda concentrated in vacuo. 50 m of

anhydr ous Me®H, 6 m of NaCNBH3 (I -OMin THE) and 1.8

m of ac,e?‘\c acid are added to the crude product. This

mxture is stirred at RT for 2 h. The reaction
Systhiesisi tekes placerin enalogydd Exanvde 7@, stamidg tfreem 3Ear0iko-61d-

oy b -G e o PIEREa Fent o r emoved i n
dlfM@Fd&h IWQEY@W%I@%a ARTIIRY-4 Fﬂf&i@%@&ﬁﬁ%d(&éduct is

gradi enf 0-1
obtannect with SN T 6068 P6dealctlaied mbm@lsfmﬂlca\smeasuﬁad vaWe %M*‘H)
60%@% (cal cul ated, nonoi sotopic), neasured value: (Mt
+ 307.

Example 291

~ 6-(4-Chlorobenzyl)-1-(2,4-dichlorobenzenesutfonyl)-8-(2,2-diflucroethyl)-3-

morpholin-4-ylhexahydropyrazino[1,2-a]pyrimidine-4,7-dicne

cl
N. O cl
Q P (T Lx
S//
ONTN
c O
(o}
)
o

Synthesis takes place in analogy to Example 60 starting from 3-amino-6-(4-

chlorobenzyl)-1-(2,4-dichlorobenzenesulfonyl)-8-(2,2-
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215
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30 d) Methyl 3-a m no-2-be nzyl oxycarbonyla min
0-2-methyl propio nate: A solution of 0.22 g (1.42
nmol ) of N, N-di met hyl barbituric acid, 0.02 g (0.017
mol ). of Pd(PPh3)4, 1.5 m of DCM and 0.145 g (0. 47
mol ) of nethyl 252

3-al |l yl am no- 2- benzyloxycargonylanlno 2- et hyl
propionate is heated at 35C for 2 h. The reaction

dlfq%lgaéthi& hdapcfg% zﬁ&{)ﬂ‘l&%&%gﬂ %ggﬁiﬂf&%"ﬁ ﬁet{j:euo s?rgg product is
0

oHRIHN A0 SO e hodB e Sl v

654ddi ti on of 5 4N HCI. The aqueous phase is separated

of f and extracted with 2 mMl of EtOAc, and the sol vent
i s .renmoved in vacuo.. 0.105 g of the desired. product

| ‘E)éi'n‘?ple(ﬁyzai ned. MN (cal cul ated, npnoisotopic) = 266,

nmeasured value: (M+r H{ 267. 10 e) Met hyl
2- benzyl oxycar bonyl am no- 3- (2, 4- di chl or obenzenesul f ony
| am no) - 2- net hyi propionate: 0.103 g (0.341 mmol ) of
met hyl 3-am np-2- benzyl oxycar bonyl ani no- 2- et hyl -
propi onat e, £0Q109 g (0.443 mol) of 2,4
or obengene nyl chloride and 0.237 m (1.36
o DI EA ar ¢ [
m Xt ur®.,j St at room tenperature overnight. 2
m car@ added to the reaction solution, 15 and then the
organic St is separated off and drled over MySO4,
and the s@lvent is renoved in vacuo. The crude product
i's purifieﬁxEQ chromat ography on 4 g of Si02,
Et OAc/ DCM as el uent (gradient of 0-40% . 0.081 g of
the desired product is obtained as an oil_ MN= 474

c ul at ed, nonoi soto measur ed val ue: (%2 +
a) f@g Dl,e hoxyethyl)}-(2,2 2-tnfluporo<)athyl)am1ne (Me )

it nogﬁ* £E/E Roet] 61 Blo o2 Aith M ARE LI G'd Rt of

Cl

ropioni C acl
trlfluoroacetaldehyde ethyl hemiacetal and 1 pellet of NaOH in 15 ml of toluene

was heated at 110°C with a Dean-Stark trap for 3 hours. The mixture was heated
at 125°C for a further 3 hours. The reaction mixture was left to stand until it had
cooled to room temperature and was concentrated in vacuo. The residue was
diluted with 25 ml of methanol, and 1.13 g (30 mmol) of sodium borohydride were
added. The reaction mixture was then heated to 70°C and stirred overnight,
concentrated in vacuo and partitioned between water and ethyl acetate. The
organic phase was isolated, dried (MgSQ,) and concentrated in vacuo. 740 mg of

the desired amine were obtained as a clear oil.

b) 2-Amino-3-(4-chlorophenyl)-N-(2,2-diethoxyethyl)-N-(2,2,2-trifluoroethyl)-
propionamide

Synthesis takes place in analogy to Example 274b). The desired product is
obtained with MW = 378.15 (calculated, monoisotopic); measured value (M+H)":
379.18
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0.08 g (0.168 nmmol ) of nethyl
2- benzyl oxycar bonyl am no-3-(2,4 d ichl orobenze n
esul f onyl am no) - 2- net hyl propi onate and 0.093 g (0.674
nmmol ) 25 of potassium carbonate are stirred in a
mxture of 4.5 m of MeOHygad 0.5 m of water for 90
mn. Then 3 nm of saturated NaHCO3 sol uti on are added,
and the mxture is stirred at 60C for 2 h. 0.5 m of

o) B/ bdeRbaTiormeRanin e foaatietmt B 22 | mos i

tnf%ré‘éth?llc roverglll/gmg%amg@@% §2@0nbi ned organi ¢ phases

are 30 solvent is renoved in
diohécrobenfheasyifonylaminojetiyliearbpnadect are obtained. MV

_SYPMQﬁjs}t(aEal CV' al ed a%;@;g;iox %Qplg)274n?aﬁ1er esn’e% product is

ob{alnéé’-w(tﬂmw Qegeh@ubbcuﬂaté& %nanéutssfdmy@ieaghaelds\ﬁam@ whNa)

car banoyl |-
828t1Hy| car banoyl - 2- ( 2, 4- di chl or obenzenesul f onyl ami no) - 1
nmet hyl ethyl] carbamate: 52.6 ng (0.15 mmol ) of
2- am no- 3- (4-chl orophenyl ) - N- (2, 2-di et hoxyethyl )-N 5
d) B@ﬁ@ﬂg@%hﬂﬂlﬂbb@mlPﬁéﬁﬂoﬂléﬂlot’@aeﬁzenesuIfonyl) -8-(2,2,2-
i met hoxy[ 1 triazine-2-yl

trlfh@rcpﬁ;ihwp?rdquapgtahwﬁﬂq@wrwodm&ammm Gylicasbrmvate o
Sy@'tl%%ksulta'kgg pPJceQﬁ rg&z 1E?(é[l‘li&?l%)zg?)r(I\/Iethod B) starting from benzyl

nzyloxycarbon

[1-{2-chEbloohsergties{{RfDdigtaxysthvi 22n2hy | pr opi oni ¢ aci d

reactjon solution is stirred at

trifl g P b ARy Ao BYCRTI O kaU2 A1 £ er Cadditron of 10
d|0ﬁ?3rﬁbe|§j’£ ﬁsﬁﬁ@ﬂx/gﬁ%ﬁh&@@rbhe Sé“ thébasifed ﬁrdﬂﬁ@ﬁ%‘ﬁtﬁgmed

ol vent s renoved in
withddb= 73206 (ealaiatdd, moadisotopis); medstirativadye (M+H)": 732.12
chromat ography on 4 g of Si02 (eluent MeOH DCM
gradient 0-1 %9. 83 ng of the desired product are
e) Qbﬂﬁrﬁldbe@-(ﬂ&WoroB&&y()Cﬁ'(@ Hlﬁéﬁgroﬂﬁﬁ@héﬁilmwg)&@ 2,2-

measur ed val ue:

trifluoroethyi)hexahydro pyrazmo[1 2 a]pynmldme-4 7-dione

Synthesis takes place in analogy to Example 29e) (Method B) starting from benzyl
[6-(4-chlorobenzyl}-1-(2,4-dichlorobenzenesulfonyl)-8-(2,2,2-trifluoroethyl)-4,7-
dioxooctahydropyrazino{1,2-a]pyrimidin-3-yljcarbamate. The desired product is

~ obtained with MW = 598.02 (calculated, monoisotopic); measured value (M+H)":

599.06

f) N-[6-(4-Chlorobenzyl)-1-(2,4-dichlorobenzenesulfonyl)}-8-(2,2,2-trifluoroethyl)-
4,7-dioxooctahydropyrazino[1,2-a]pyrimidin-3-yllacetamide

Synthesis takes place in analogy to Example 21h) starting from 3-amino-6-(4-
chlorobenzyl)-1-(2,4-dichlorobenzenesulfonyl)-8-(2,2,2-triflucroethyl)hexahydro-
pyrazino[1,2-a]pyrimidine-4,7-dione. The desired product is obtained with
MW = 640.03 {calculated, monoisotopic); measured value (M+H)": 641.06
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15 h) Benzyl [6-(4-chlorob enzyl)- 1 -(2,4-d ichlo
robe nze n esu Ifo nyl)-8-iso propyl -3- nethyl-4,7-d
i oxooct ahydr opyrazi no[ 1, 2-a] pyri md
i n-3-yl]carbamate: A solution of 80 ng (0.1 nmol) of
benzyl [1-{2-(4-chlorophepyl)-1-[(2, 2-
di et hoxyet hyl )i sopr opyl carbanoyl ] et hyl
car banoyl }-2-(2,4 20
di chl or gbenzenesul f onyl am no) - 1- net hyl et hyl ] car bamat e
Example % %I of HCCEH (999 is stirred at 60C for 24 h.
N- Eé -Cﬁl%?étb %HI&OP@H%&FES“UQBRQAEW d\ﬁ@@(z Q@d
crude pr uc i's puri by chro togra
triflaor@io@ yoathinatropyraritagy, Ea}pmad(rgiiamcmimpr@paoeg:arbozamide
ng of the desired product are obtained as a white
~solid. MW(calculated, nonoisotopic). = 706, neasured.

val ue: 25 (MtH)+ =707 i)
3- Anmi no- 6- ( Ml or obenzyl )-1-(2, 4-d
cid chl or obenzenésul f onyl ) - 8-1 sopropyl -

| hex ¥'no[ 1, 2-a] pyri m di ne- 4, 7-di one: A
'S’on of [ 6- (4-chl orobenzyl)-1-(2, 4-d
iC IQ)’ro enenesulfonyl )-8 30 isopropyl-3-nethyl-4,7-d

|oxooctgl1€4i&8pyra2| no[ 1, 2-a] pyri m di n-3-yl ] car bamat e
in 2 m acetonitrile is cooled to OCin an ice

bat h, ayes nM (0.35 mol) of TMBI is added. The

solutior-fs stirred at roomtenperature overni ght and
254 then“concentrated in vacuo, dissolved in | m of

SR PHl iy SO T2 s -1
chinkbanzyNeicR2 4 didilorobeh bengauifdngl)-8- ((Zo‘héent r at | on i n
b R s 2L RS SR TP B gt product s

ob(d}#ed")wtﬁ MVB= 666.05 (]calculated monoisotopic); measured value (M+H)":
N- [ 1- Benzenesul f ony hl or obenzyl’) - 8-i sopr opyl - 3-

66/ék/hyl - 4, 7- di oxooct ahydr o-

pyr azi no[ 1, 2-a] pyri mdin-3-yl]cycl opropanecar boxam de:
Exampie 294
N-[6-(4-Chlorobenzyl)-1-(2,4-dichlorobenzenesulfonyt)-4,7-dioxo-8-(2,2,2-

trifluoroethyl)octahydropyrazino[1,2-a]pyrimidin-3-yljcyclobutanecarboxamide
F.

Q@L@r

Eﬁ“’

Synthesis takes place in analogy to Example 30 starting from 3-amino-6-(4-
chlorobenzyi)-1-(2,4-dichlorobenzenesulfonyl)-8-(2,2,2-
trifluoroethyl)hexahydropyrazino{1 ,2-a]pyrimidine-4,7—dibne. The desired product is
obtained with MW = 680.06 {calculated, monoisotopic); measured value (M+H)":
681.02
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Synt hesi s takes place in anal ogy to Exanple 22

starting from 3-am no-6-(4 10

chl orobenzyl ) - 1- (2, 4-di chl or obenzenes

ul fonyl ) - 8-i sopropyl - 3-

met hyl hexahydr opyr azi no[ 1 Z a] pyri m di ne-4, 7-di one.

The desired product is % %lned wth MV = 640 :
(cal cul ated, nonoi sotopic); neasured value (MrH) +: 641
WD 2004/ 072077 255 5 Cl ai ms: A conpound of the fornula

Exampl®29R3. |1 R5 0O=S=0 (9H2)n R6 R2 in which the
N-[ﬁg@%ﬂlggobaernﬁyﬁg {2:,5%) k%)i?cgf/llé Wgrzggﬁsu mﬁnﬁ‘hﬁﬂ&lo%@fj £9

tﬂﬂ@lﬁﬁbelhy!)Ubtmyiﬂe(bﬁyraalho[ﬂszfa]wnm|tlfn @yﬂuynlmedﬂan@caibdxﬁmde
and which 3- 12 nenbered ring may have furt her

..substituents such as.F, d., Br, ~NO2, . CF31. .0CE3,. .CN,
(G -Co6)-al kylg, aryl, CO\( Rll) ( R12) ,  N(R13) (R14), OH,
O (C1- ) -C%Ié%\p S-(C1-06) -al kyl, N(R15) CO(Cl-C6) 15

. _al kyl or £1-C6) -al kyl ; R11, R12, R13, R14, R15

ende of e another H (Ci-C6)-alkyl,
odele ] (]

cl O
0
N

8
Synthesis takes place in analogy to Example 31 starting from 3-amino-6-(4-
chlorobenzyl}-1-(2,4-dichlorobenzenesulfonyl)-8-(2,2,2-

trifluoroethyl}hexahydropyrazino[1,2-a]pyrimidine-4,7-dione. The desired product is

obtained with MW = 694.08 (calculated, monoisotopic); measured value (M+H)": -
695.10.

Example 296 .
N-[6-(4-Chlorobenzyl)-1-(2,4-dichlorobenzenesulfonyl)-4,7-dioxo-8-(2,2,2-

trifluoroethyl)octahydropyrazino[1,2-alpyrimidin-3-yl]piperidine-4-carboxamide
.

F
c N. O ci
KA LT
4N TN
ct O
o]

60
N

Synthesis takes place in analogy to Example 37 starting from 3-amino-6-(4-
chlorobenzyl)-1-(2,4-dichlorobenzenesulfonyl)-8-(2,2,2-

trifluoroethyl)hexahydropyrazino[1,2-a]pyrimidine-4,7-dione. The desired product is

obtained with MW = 709.09 (calculated, monoisotopic); measured value (M+H)":
710.09
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_tnﬂnagoetrw h%algydrpayr@&"w LeAlgyimicline-

20n 0, 1; OO0, 1, 2, 3, 4, 5 6; 256 R 10R8, R9 15
R2 20 NH (Cl1-C6)-al kyl ene-R8, (C=0) - NH
(C2- C6) - al kenyi ene-R9, COO R8,
COO (C1- C6) - al kyl ene-R8, COO- ( C2-C6) - al kenyi ene- R9,
al kynyl ene- R9, (Cl-C4-al ﬁ%é) het er ocycl e, where the
al kyl ene groups nay be Stituted by F;
Co6) - al kyl ene-R8, (C=0 NH R8,
(C=0 - (C2-CB) - al kenyi ene-R9, (C=0O RS,
(C1l-C6) - al kyl ene-R8, (C2-C6)-al kenyl ene-R9, (S02)- RS,
, - C6)-al kyl ene-R8, (S02)-(C2-C6)-al kenyl ene
Exélﬁg?e) %@O) -R8, (C=0-(Cl independently of one another
(AHCh!broEbnznyﬂ ~(2,4-@chloEtEnzangsuifortydt 2domsgtblymmino-8-(2,2,2-
cycl oal kyl ,  where the rlngg or, r|ng systens
CF3, NO2, CN, OCF3, O (C1-0Cp)- aIkyI (Cl CB) aIkyI,
NH2, CON(R11) (R12), N(R13)(R14), S02- CH3, COOH,
COO (C1- CB)f-al kyl, CONH2; NH2, NO2, N(R13)(R14),
NH- S02- ~<NH S02- R12, NR11-S02- R12, N(COR1l1, a

Chp#ty ogen- gontai ni ng, heterocycl e, where the
@ r,@c/[l ed via a nitrogen atom NHCONRI 1,
7, B CL- C4- al kyl ) 3;
g(go

/N\

Synthesis takes place in analogy to Example 72 starting from 3-amino-6-(4-
chiorobenzyl)-1-(2,4-dichlorobenzenesulfonyl)-8-(2,2,2-

trifluoroethyl)hexahydropyrazino[1,2-a]pyrimidine-4,7-dione. The desired produbt is

obtained with MW = 626.05 (calculated, monoisotopic); measured value (M+H)™;
627.05 '

Example 298

0

cl H
N_ _.O cl
£ LT T
N7 N
c ©
0

N

Eﬁ:o

a) Benzyl [6-(4-chlorobenzyl)-1-(2,4-dichlorobenzenesulfonyl)-8-(2-hydroxyethyl)-

4,7-dioxooctahyd ropyrazirio[1 .2-a]pyrimidin-3-yljcarbamate
A solution of 3.13 g (3.96 mmol) of benzyl [1-{2-(4-chlorophenyl)-1-[(2,2-
diethoxyethyl)-(2-fluoroethyl)carbamoyl]ethylcarbamoyi}-2-(2,4-
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R3, R4, R5 independently of one another H F, CI, Br,
1, OH, CF3, N2, CN, OCF3, O (C1-Co)-alkyl,
O (Cl1-C4)-al koxy-(Cl-C4) -al kyl, S-(Ci1-Cs6)-al kyl,
(C1- C6) - al kyl, (C2-C6)-al kenyl, (C3-C8)-cycloal kyl,
O (C3-C8) -cycl oal kyl (C%%IPS) cycl oal kenyl ,
O (C3-(C8) - cycl oal kenyl , Co6) - al kynyl aryI 0 25
aryl (Co Co6) - al kyl ene- aryl O(Co C8) - al kyI ene-aryl,
_S-ar N((C1 06? al kyl')2, SO2- CH3
ducntomogmzws%ﬂomy aml@@)ewmrmaw RyA0) o Oﬁ@rwc gcid gas

he ePéB@%ﬁl ngc gi%e%ﬁ%{ 8%&% I'%(rei%c @Jf (@%{%W@ﬁl?nfentrated in

vaduel ofaledalvitly EtOAE2md6oyastddeniyth 1N303I€|CE}3@))ut®jmrmhﬂarlmé The

O (C3-C8) - | oal ky | oal k
_ orméc @Q@g%ﬂ%ﬁiﬁg?@ated( @ec{;ﬂ‘ylggp%@,%qu? cggq;gnetpat@ g}y,qcuo This crude

sulg&éry%%a%(skgéhe%gc; fb; %{ El)a/?t)?g’ﬁro étgé@ (‘ﬁ)@@ §"4% S30Y [elution with
Et@mh(eﬁlﬂar@)gfﬂakmﬂ 50-POD () (B0 @@ ofthk supatancabenzyldt-(4-

siol ogi ca toleratedslts 2. ound
chigrohengyPoirfad th%fé)b@l‘%ﬁf}?éd' PRY! &%d&ﬂf fO%‘ﬂ)é* has

3 zSTd). o |

dlo&ESCtﬁﬁPﬂllb‘bkeam a%pg’_@gc% 3 yIR&rSambtd ke okﬁaimed. Purther
elution of the column provnded 980 mg of the compound corresponding to the
benzyl [6-(4-chlorobenzyl)-1-(2,4-dichlorobenzenesulfonyl)-8-(2-hydroxyethyl)-4,7-
dioxooctahydropyrazino[1,2-a]pyrimidin-3-ylJcarbamate byproduct. The
monoisotopic MW expected in the L.C/MS = 694 and the measured value of

{M*H) = 695 agree with the structure.

b) 3-Amino-6-(4-chlorobenzyi)-1-(2,4-dichlorobenzenesuifonyl)-8-(2-
hydroxyethyl)hexahydropyrazino[1,2-a]pyrimidine-4,7-dione

Synthesis takes place in analogy to Example 29g) (Method B) starting from benzyl
[6-(4-chiorobenzyl)-1-(2,4-dichlorobenzenesulfonyl)-8-(2-hydroxyethyl)-4,7-
dioxooctahydropyrazino[1,2-a]pyrimidin-3-yljcarbamate. The desired product is
obtained with MW = 560.04 (calculated, monoisotopic); measured value (M+H)™:

' 561.03

c) N-{6-(4-Chlorobenzyl)-1-(2 4-dichlorobenzenesulfonyl)-8-(2-hydroxyethyl)-4,7-
dioxooctahydropyrazino[1,2-ajpyrimidin-3-ylJcyclobutanecarboxamide

Synthesis takes place in analogy to Example 30 starting from 3-amino-6-(4-
chlorobenzyl)-1-(2,4-dichlorobenzenesulfonyl)-8-(2-
hydroxyethyl)hexahydropyrazino[1,2-a]pyrimidine-4,7-dione. The desired product

_is obtained with MW = 642.09 (calculated, monoisotopic); measured value (M+H)":

643.11




A la 3-12 nenbered nono-, bi- or spirobicyclic ring
whi ch may conprise one or nore heteroatons fromthe
group of N, 0 and S and which 3- 12 nenbered ring may
have further substltuents such as F, d, Br, .NO2,
CF3 , OCF3, CN, (Cl-C%)-alkyl, aryl C(]\I(Rll)(RlZ)
N(R13) (R14 OH, O0-(Cl-Co)-al kyI S—(Cl C6) - al kyl ,
N(R15) CQ( C1- C6) - al kyl or C@(Cl Co6) - al kyl ; Rll, R12,
R13, Rl4, R15 independently of one another H,
Exampled9% kyl, heterocycle; 0, 1, 2, 3, 4, 5, 6; 258

N-@é%g? thQR-(gb @Q gi(%&? &ﬂe@e (Izéﬁ?ene gg-‘s@@@gg?x@hyw ’-

dlomﬁétaﬁﬁﬁrcwmwd)[e[Raamrln(@n@-y!ﬂi&c!oqe@t@)ece@ioxamlde
C6) - al kyl ene-R8.,.(C=0O NH R8 ,
- (C=0) - (C2-.0B) - al kenyl ene-R9, (C=0) 5.
NH- ( C1- C6) - abkyl ene-R8, (C=0O) - NH
(C2- Co) - al kenyl ene-R9, COO R8,
(C1- Co)[- aI kyI ene- R8, COO (C2-C6) - al kenyl ene- R9,
yI en @ ©4- al kyl )-heterocycle; 10 R3, RO

Cl

de tI e another H F, d, Br, 1, OH CF3,
ar J,O’f “Netei o (C3-C8) -cycl oal kyI vvhere t he
rings okﬁie systerrs may be substltut ed up to 3

ti mes by 1, OH, CF3, N2, CN, OCF3,

O (C1- CB)™ 5y| (Cl C6) - al kyl, NH2, CON(R11)(R12),

N( R13) : S02- CH3, COON, COO(Q C6) - al kyl , CONHZ2;
15 R2 L NO2, N(R13)(R14), NH S02-CH3, NH Sp- R12,

NR11- SO02- R12,
Synthesis takes place in analogy to Example 31 starting from 3-amino-6-(4-

chlorobenzyl)-1-(2,4-dichlorobenzenesulfonyl)-8-(2-
hydroxyethyl)hexahydropyrazino[1,2-a]pyrimidine-4,7-dione. The desired product
is obtained with MW = 656.10 (calculated, monoisotopic); measured value (M+H)":
657.12 ‘

Example 300

Cl Y
N.__0O cl
p LT
PN
a O
LA
_ o=<N

a) 2-Benzyloxycarbonylamino-3-(2,5-dichlorobenzenesulfonylamino}propionic acid
Synthesis takes place in analogy to Example 21d) starting from 2,5-

dichlorobenzenesulfonyt chloride. The desired product is obtained with
MW = 446.01 (calculated, monoisotopic); measured value (M+H-CO,)": 403.00.

a) N-{2-(4-Chlorophenyl)-1-[(2,2-diethoxyethyl)isopropylcarbamoyl]ethyl}-3-(2,5-
dichlorobenzenesulfonylamino)-2-methanesulfonylaminopropionamide
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16

&) N-{6-(4-Chlorobenzyl)-1-(2,5-dichlorobenzenesulfonyl}-8-isopropyl-4,7-

25

30

N(CORL 1, a nitrogen-containing heterocycle, where
the heterocycle 1is bonded via a nitrogen atom
NHCONRI 1, N(Cl-C6-al kyl ) N+(C -C4- al kyl)3; 20 R3, R4,
R5 i ndependently of one another H F, d, Br, 1, OH
CF3, N2, CN, OCF3, O (C ) al kyl , '

O (C -&A)-al koxy-(C1-A4) - S—(C3 Co6) - al kyl,
(C3-Co6) -al kyl, (C2-C6)-al kenyl (C3-C8) - cycl oal kyl ,

(C3-C8 | oal kyl,  (C3-C8 | oal k ,
Sym*xe@s&@s%esgfﬁgaeggmé ytO(Eziarm)dpél% 3%159%91 2-0- aryl

beéfﬁ ﬁartﬁé%rﬂ@) S é%' ﬁi &'ﬁfé}) %gﬁwﬂ?%wﬂmpiomc acid. The

de€iasy b@fdu@ﬁi)s-tﬂ:ithmled Vath chl?gzﬁm 8@l daity)itedRndroidotofit);
OCF3, 0-(Cl-C8)-al kyl ,

Br,
| mqasych @})Je (M- é@se HM‘*MQ al kyl, S (CL-06)-alkyl., .

(Cl-C6)-al kyl, (C2-0C6)-al kenyl, (C3-C8)-cycloalkyl,

N IO e e
diqxGbetEd)ydedpyyd zime]-1 eﬂ—lga{(pylrlnﬁﬁ |(1é%-yk]@rbamaj& ene-aryl,
SYBHBiakDS Platiady Al (Ol 21 kAT foam Nefprd-
chm&h&{ﬁm g@'é Mle&l%@%ﬂ{ﬁﬁ%oiﬂbfaﬁcérbaﬁmﬂethﬁ)l}czp(mgund of

t he forrul as clained in c wherei n the
dicmImbemmsaﬁenﬁamm@)rg»metmwlfpmelaanmprppwgranﬂs}e bkhe

SUb b tuuugfﬁyc?b%aglle)ql wmbgwm’\%% I;{?F ?alo%%zﬂcg?ﬂ%otoeﬁ)
1

mélasu(‘ééivﬂﬁé. R+ 683.681- C6) - al kyl ,
N(R15) CQ( G - C6) - al kyl or C@(Cl-OG)- al kyl; R11, R12,
R13, R14, R15 independently of one another H,

d) @%B@-G-ﬁ-‘&”orobenzyl)A -(2,5-dichiorobenzenesuifonyl)-8-
isopropylhexahydropyrazino[1,2-a]pyrimidine-4,7-dione

Synthesis takes place in analogy to Example 21g) starting from benzyl [6-(4-
chiorobenzyl)-1-(2,5-dichlorobenzenesulfonyl)-8-isopropyl-4,7-
dioxooctahydropyrazino[1,2-a]pyrimidin-3-yljcarbamate. The desired product is
obtained with MW = 558.07 (calculated, monoisotopic); measured value (M+H)":
559.10

dioxooctahydropyrazino[1,2-ajpyrimidin-3-yljacetamide

Synthesis takes place in analogy to Example 21 h) starting from 3-amino-6-(4-
chiorobenzyl)-1-(2,5-dichlorobenzenesulfonyl)-8-isopropylhexahydropyrazinof1,2-
a]pyrimidine-4,7-dione. The desired product is obtained with MW = 600.08

(calculated, monoisotopic); measured value (M+H)": 601.13.

Example 301
N-[6-(4-Chlorobenzyl)-1-(2,5-dichlorobenzenesulfonyl)-8-isopropyl-4,7-
dioxooctahydropyrazino[1,2-a]pyrimidin-3-yljmethanesulfonamide
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heterocycle; 15 m1; RL R8, (d-(C6)-alkyl ene-R8,
(C2-C6) - al kenyl ene-R9, (S02)-R8, (S02)-(C3-

Co6) - al kyl ene-R8, (S02)-(C2-C6)-al kenyl ene- R9,

(CO-R8, (C=O-(C - ©B)-al kyl ene-R8, (C=0O NH RS,
(C=0 - (C2-CB) - al kenyl ene- %0 (CO 20

NH- ( C, - C6) - al kyl ene- RS,

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

OO (C1- C6) - al kyl ene-R8, COO (C2-(C6) - al kenyl ene- R9,

) kynyl ene<” RO, (Ca-C4-al kyl)-heterocycle; 25 R8, RO

' o Of onesanother H F, 4, Br, I, O4 CF3,
VI ,0 hét eFocyel ?CS-C8)-cycI oal kyl, where the

ol _riAg systenms nay be substituted up to 3
jngs bby B, O, Br, I, OH CF3, N2, CN, OCF3, '
O (CL-‘CB)4g) kyl,, (C3-C6)-alkyl, NH2, CON(RL1)(RI2),

N(R13) (R14); S02-CH3, COCH, COO (Cl-C6)-al kyl, CONH2;
30 R NP2, NO2, N(R13)(RL4), NH SC2-CH3, NH S02-R12,
NR11-S92xR12, N(CO R11, a nitrogen-containing

het erocycl e, where the heterocycle 260 is bonded via a
nitrogen atom NHCONRI 1, N(Cl-C6-al kyl ) N+( Cl- C4-

al kyl)3; 10 15 20 R3 R4, R5 independently of one

Syathestsetakes placeGh andiqgydsl, Ex@rgpie QBrR3artiog(fom Saaming-Gy4-
chl%%ﬁecr:\(szgzl')gll-a g-’d ichlorobenzenesulfonyl)-8-isopropylhexahydropyrazino[1,2-
a]pyrimidine-4,7-dione. The desired product is obtained with MW = 636.04

_(calcu[atéd, monoisotopic); measured value (M+H)": 637.02.

Example 302

"~ hd
N. O cl
ST LY
N7 TN
c O
S‘/KO

N
7
a} Methyl 2-benzyloxycarbonylamino-3-hydroxy-2-methylpropionate:
250 mg (2.1 mmol) of 2-amino-3-methylhydroxypropanoic acid are dissolved in
9 ml of anhydrous MeOH. The reaction solution is cooled in an ice bath, and
0.153 ml {2.1 mmol) of SOCI, is slowly added dropwise. The solution is allowed
to reach room temperature slowly overnight. The reaction solution is
concentrated in vacuo and then mixed with 1 mi of EtOAc and 5 mi of saturated
NaHCO; (aqueous), followed by 0.285 mi (1.995 mmol) of benzyl
chloroformate. The solution is stirred at room temperature overnight. Then 5 mi
of EtOAc are added, and the organic phase is separated off and washed twice

with 1 ml of 1N HCI (aq) each time and twice with 2 ml of a saturated NaHCO,

(aq) each time, dried over MgSQ, and concentrated in vacuo. Purification took
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R6 H, and the physiologically tolerated salts thereof.
4. A conpound as clainmed in one or nore of clains | to
3, wherein the neanings are A aryl, where the aryl
ring my be substituted by F, d, Br, NO2, CF3, CC
F3, CN, (Cl-C6)-al kyl, arylsq C(]\I(Rll)(RlZ)

N(R13) (R14), OH, O- (Cl -al kyl, S-(C1l-C6)-al kyl,

N( R15) CQ( C1-C6) - al kyl or COO (Ci- 06) al kyl; R11, R12

%]ﬁ QZE)%%HTQ?’:@L%OIQ%?SFQSG}Még'cggﬁ{%g?} Cstg’%wgg{adlent 0-10%).
(fle B bt Bpaifl SURIRISIANTLH0 QL = 267

NEREIER), ANondisoBpRs) e ashiedSeRuaR] B+ NRL'L12GD2- R12,

2P 2 Ro SRS “i.;.a]egﬁ;;%% Gl e patere the

mﬁbﬁ'oﬂ%@lnﬁ%}ﬂ%d! @és%aﬁ‘in'f br:&;&naﬁ@r ern,t (Aldrlch)
OCF3, O (C1-C6) P

RB 1Hnl Ef DCIM 1sBlelg—adcm€GdromlsB toca 6011;110)5)31‘ éﬁkyg (O 21 mmol) of
VP e Snetiotlaherdami s S W REE THa B R anfiedn 1! o
DEMPZnBRAhE ndikiu®e 7 Kk td slnpaﬂrcfo«ﬁﬁ tetfipesurbFoBdintiang Ail of
diethyl ether and a mixture of 4 mi of saturated NaHCO3; and 0.36 g of
NazS203.5H,0 are then added to the solution. It is stirred for 15 min until the
solid has dissolved, and then the ether phase is washed with saturated
NaHCO; and water, dried over MgSO, and concentrated in vacuo. The crude
product is purified by chromatography on 4 g of SiO; with EtOAc/heptane
(gradient 0-50%). 40 mg of the desired aldehyde are obtained.

c) Methyl 3-allylamino-2-benzyloxycarbonylamino-2-methylpropionate:

1.237 mi (16.5 mmol) of allylamine and 0.9 g (7.48 mmol) of MgSO, are added
to a solution of 0.874 g (3.3 mmol) of methyl 2-benzyloxycarbonylamino-2-
methyl-3-oxopropionate in 15 mi of DCM. The mixture is stirred at room

temperature overnight. The reaction mixture was then filtered and concentrated

" in vacuo. 50 ml of anhydrous MeOH, 6 m! of NaCNBH; (1.0M in THF) and

1.8 ml of acetic acid are added to the crude product. This mixture is stirred at
RT for 2 h. The reaction solution is concentrated in vacuo, and then EtOAc and
water are added. The organic phase is separated off and dried over MgSQOy,
and the solvent is removed in vacuo. Purification takes place by
chromatography (25 g of SiO., eluent MeOH/DCM (gradient 0-10%). 1.035 g of
the desired product are obtained as an oil. MW = 306 (calculated,

monoisotopic), measured value: ( M+ H)* 307.

d)} Methyl 3-amino-2-benzyloxycarbonylamino-2-methylpropionate:
A solution of 0.22 g (1.42 mmol) of N,N-dimethylbarbituric acid, 0.02 g
(0.017 mmol) of Pd(PPhs)s, 1.5 ml of DCM and 0.145 g (0.47 mmot)} of methyl
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al pha agoni st PPAR al pha/ ganmm agoni.s
st Naeéps@iap@ tigts. Acpd ¢ t;’s*a,a%w%ﬁé_

6. A nedi cament conprising one or nore of the
conpounds as clained in one or nore of clains 1 to 4.
20 7. A nedi canent conprising one or nore of the
conmpounds as clainmed in one or nore of clains 1 to 4
and one or nore anorectic active ingredients. 8. A
medi canent conprising one Of nore of the conpounds as
clainmed in one or nore of clains 1 to 4 and one or
nore statins. 25 9. A nedicanent as clained in cl

e3-allirevneTrannzyiexyearbppyiaRiRo cmetyIPopipnats igmeagsreat 35°C
g e SRS iy ycuo, e e
aks ol pf disthyl @ithdri dreraaideBPARY gensalutigois washed PHARS with 20 mi
f), fibrates,,..

Ol drepwige @ddition of
BB 0D AL SR i SRESEBARI 2 orcronc
| ampob firengatventlis parmevédim \mduot 8, 108TdPof thet dedired] pradect are

i nhi bito squal ene synt.het ase inhibitors _ +

| P Biegh M (GRS sReaiso0pE 1 T SaS e alyps( M+ HI' 267,
i nsulins, sulfonylureas, biguanides, neglitinides,

t hi azol i di nedi ones, a-glucosi dase inhibitors, active

i elgviethive Bt raytoxpcarbnnylhenind3-@epdinhdorobpazenssuiipaylamino)-2-
chaﬂp | of beta cells, CART agonists, NPY agonists,
MEFUYRYBRICIAES: or exi n agoni sts, H3 agonists, TNF

awanBY @-.S%nﬁﬂ?ﬁf ﬁlbﬂ"gl @%nﬁno@b@ﬁtﬂ@ﬁ%@b@nylamino-2-methyl—
urocortin a?onls s, (33 agonists, M

(PrOPiTGEs:t Q& 182 iorili 443 mgolhefr 2frighlarpbrnaenssutiery! chloride and
a@.%?%lsq éisr%gﬁgﬁégﬂépd EA gf'@hésbl%b bk B0 Pof d@b?@\g ﬁﬁ]e mixture is

sef ot oni not adrenergi ¢ conpoun
agtirracs isrooho tdresératiag @veatight. 20al amri andded taghairsacdion solution,

growt h hornones, growh hornone-rel easi ng co ds,

To04 Hiesviherrgatic ?i'%@e%‘r@@%f qff angdrigck et MR and the

| &AL i9RbTES i | WpiiRid B\eehromat h
SR 96581 Pagp W 800 AU ORIR Beenromatooraphy
RMiR4 g of Si0,, EtOAC/DCM as eluent (gradient of 0-40%). 0.081 g of the
desired product is obtained as an oil. MW =474 (calculated, monoisotopic),

measured value: { M+ H)* 475.

” f) 2-Benzyloxycarbonylamin0-3—(2,4—dichIorobenzenésu!fonyiamino)-2-methy|—

propionic acid: )

0.08 g (0.168 mmol) of méthyl 2-benzyloxycarbonylamino-3-(2,4-
dichlorobenzenesulfonylamino)-2-methylpropionate and 0.093 g (0.674 mmol)
of potassium carbonate are stirred in a mixture of 4.5 m! of MeOH and 0.5 mi of
water for 90 min. Then 3 ml of saturated NaHCQ; solution are added, and the
mixture is stirred at 60°C for 2 h, 0.5 ml of water is added, followed by 4N HCH
(aq) until a pH of 2 is reached. The solution is extracted 3 times with 10 ml of
EtOAc each time, the combined organic phases are dried over MgSOy,, and the
solvent is removed in vacuo. 68 mg of the desired product are obtained.

MW = 460 (calculated, monoisotopic), measured value: (M+H)" 461.
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modul ators or TR-(3 agoni sts or anphetanines. 10. A

conpound as clained in one or nore of clains 1 to 4 in

conmbination with at |east one further anorectic

active ingredient for use as nedicanment for the 15

prophylaxis or treatnent ofgsobesity. 11. A conpound as

clainmed in one or nore of cllains 1 to 4 in conbination

with at |east one further anorectlc actlve |ngred|ent
se_as nedi cament for

kB G giyeranhen Bel - BYIOR Lt spBtanyisar gamoyi)
PRSI 220 £ AR roB BB S AR 10 © OF LI

one or m)reo laims 1 to 4,
whietHyletbytjoariseasate: xi ng  the active ingredient with a

L6157 0.4 ol i chlsroROAY S SRl -N-

%%op%@?lr?gé l?%mf ar‘f@ﬁﬁ’ df A54%- 8?115@[40*3&1 @Wﬂtr%’zar@ﬂ%l)ﬁl

u0| ng a nedi canent
vmeWmozpdmhnllunncmlnrldameDE{DNlﬂZNIMT laee addedto aﬁ@lut:on of 68 mg
ne or of claine 1 to 4

d | d
C®W‘P§un ?J?Bhéaaeﬂgﬁ?'axiﬁ‘gﬁﬁeawéﬁ?"? ge(2t4he prophyl axi s or
taae%t’%%,tnz@ﬁe&ﬂﬁﬁyta}muna@& riaéthyde“rgpreﬁﬁ; &did tms nfﬂQmEWFdThls

as clainmed in one’or nore of ¢lains 1 to 4 f
pieadticn sglutiomisistireerk at rdosn termpejatypvesnigat Qﬁd after addition of

IR Bl ettt o g Ese i epaitad 8F, o dit quer
f G SD,PTREYeIVREt B r@estverinanachor alditheperagb predud iopurified by
treatment of netabolic sifgdr o] e use o

fc@wpm&agraﬁhw Pai4e &f SiCpkriusnt Mﬁp@/@@%l‘?&?%”ﬁgﬁo}] o)y 83 mg of
¢ tg\:m eg;rr%ﬁ gﬁb&]gcet%ggs)g)gl ﬁg& ggl}/\g g‘:TngaFCh%éMBnQI%OtOpIC)
measured value: (M+H)" 799.

h) Benzyl [6-(4-chlorobenzyl)-1-(2,4-dichlorobenzenesulfonyl)-8-isopropyi-3-
methyl-4,7-dioxooctahydropyrazino{1,2-ajpyrimidin-3-yf]lcarbamate:
A solution of 80 mg (0.1 mmol) of benzy! [1-{2-(4-chlorophenyl)-1-{(2,2-
diethoxyethyl)isopropyicarbamoyl]ethylcarbamoyl}-2-(2,4-
dichlorobenzenesulfonylamino)-1-methylethyllcarbamate in 1.5 ml of HCOOH
| (99%) is stirred at 60°C for 24 h. The reaction solution is concentrated in
“vacuo, and the crude product is purified by chromatography (4 g of SiO., eluent
EtOAc/heptane (gradient 0-50%)). 30 mg of the desired product are obtained
as a white solid. MW (calculated, monoisotopic) = 706, measured value:
(M+H)" =707

i) 3-Amino-6-(4-chlorobenzyl)-1-(2,4-dichlorobenzenesulfonyl)-8-isopropyl-3-
methythexahydropyrazino{1,2-a]pyrimidine-4,7-dione:

A solution of benzyl {6-(4-chlorobenzyl)-1-(2,4-dichlorobenzenesulfonyl)-8-

isopropyl-3-methyl-4,7-dioxooctahydropyrazino[1,2-alpyrimidin-3-yljcarbamate

in 2 ml of acetonitrile is cooled to 0°C in an ice bath, and 0.05 ml (0.35 mmol)

‘of TMSI is added. The solution is stirred at room temperature overnight and
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then concentrated in vacuo, dissolved in 1 ml of MeOH and puton a 1 g SCX

column, and impurities are washed out with 5 ml of MeOH, followed by 5 ml of

2N NH; in MeOH to elute the product. Concentration in vacuo results in 15 mg
_ of the desired product. MW (calculated, monoisotopic) = 572, measured vaiue:

( M+ H)* 573.

N-[1-Benzenesuifonyl-6-(4-chlorobenzyl)-8-isopropyl-3-methyl-4,7-dioxooctahydro-
pyrazino{1,2-a]pyrimidin-3-ylcyclopropanecarboxamide:

Synthesis takes place in analogy to Example 22 starting from 3-amino-6-(4-
chiorobenzyt)-1-(2 4-dichlorobenzenesulfonyl)-8-isopropyi-3-
methythexahydropyrazino[1,2-a]pyrimidine-4,7-dione. The desired product is
obtained with MW = 640 (calculated, monoisotopic); measured value (M+H)": 641
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Claims:
1. Acompound of the formulal,
5
R4
R3 @ R5
O:?ZO
_N _R1
(CA)n N
R6 N
O
R g (GHom
A I
in which the meanings are
10 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 which 3-
12 membered ring may have further substituents such as F, Cl, Br,
NQ,, CF3, OCF3, CN, (C4-Ceg)-alkyl, aryl, CON(R11)(R12),
N(R13)(R14), OH, O-(C;-Cs)-alkyl, S-(C4-Cg)-alkyl, N(R15)CO(C1-Cs}-
15 alkyl or COO-(C4-Cg)-alkyl;
R11, R12, R13, R14, R15 independently of one another H, (C4-Cg)-alkyl,
heterocycle;
20 n 0, 1;

m 0,1,2,3,4,5,6:
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R1

R8, RO

R2

R6
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R8, (C4-C¢)-alkylene-R8, (Co-Cg)-alkenylene-R9, (SO;)-R8, (S02)-(C+-
Cs)-alkylene-R8, (SO,)-(C,-Cs)-alkenylene-R9, (C=0)-R8, (C=0)-(C+-

_ Co)-alkylene-R8, (C=0)NH-R8, (C=0)~(C2-Ce¢)-alkenylene-R9, (C=0)-

NH-(C4-Ce)-alkylene-R8, (C=0)-NH- (C,-Cs}-alkenylene-R9, COO-R8,
CO0-(C4-Cg)-alkylene-R8, COO-(C,-Cg)-atkenylene-R9, alkynylene-
R9, (C4-C4-alkyl)-heterocycle, where the alkylene groups may be
substituted by F;

independently of one another H, F, Cl, Br, |, OH, CF3, aryl,
heterocycle, (Cs-Cs)-cycloalkyl, where the rings or ring systems may
be substituted up to 3 times by F, Cl, Br, |, OH, CF3, NO2, CN, OCF3,
0O-(C4-Ce)-alkyl, (C1-Ce)-alkyl, NHz, CON(R11)(R12), N(R13){R14),
S0,-CH3, COOH, COO-(C+-Ce}-alkyl, CONHy;

NH», NO2, N{R13){R14), NH-SO2-CHs, NH-SO02-R12, NR11-SO,-
R12, N(CO)R11, a nitrogen-containing heterocycle, where the
heterocycle is bonded via a nitrogen atom, NHCONR11, N(C+-Ce-
alkyl)N*(C4-C4-alkyl)s;

independently of one another H, F, Cl, Br, I, OH, CF3, NO2, CN,
OCF3, O-(C1-Cg)-alkyl, O-(C4-C;)-alkoxy-(C1-C,)-alkyl, S-(C1-Ce)-alkyl,
(C1-Cs)-alkyl, (C2-Cs)-alkenyl, (C3-Cs)-cycloalkyl, O-(Cs-Cs)-cycloalkyl,
(Ca-Cs)-cycloalkenyl, O-(C3-Cs)-cycloalkenyl, {C,-Cg)-alkynyl, aryl, O-
aryl (Co-Cg)-alkylene-aryl, O-(Co-Cs)-alkylene-aryl, S-aryl, N({(C4-Csg)-
alkyl),, SO.-CH3, COOH, COO-(C-Cg)-alkyl, CO-N({C1-Cs}-alkyl)z;

H, F, Cl, Br, I, OH, CF3, NO,, CN, OCFj3, O-(C+-Cg)-alkyl, O-(C4-Cs)-
alkoxy-(C4-C4)-alkyl, S-(C4-Cs)-alkyl, (C1-Cs)-alkyl, (C2-Ce)-alkenyi,
(C3-Cg)-cycloalkyl, O-(Ca-Cg)-cycloalkyl, (Cs-Cg)-cycloatkenyl, O-(Cs-
Csg)-cycloalkenyl, (Co-Ce)-alkynyl, aryl, O-aryl, (C+-Cg)-alkylene-aryl,
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0-(C+-Cg)-alkylene-aryl, S-aryl, N((C1-Cg)-alkyl)2, SO,-CH3, COOH,
COO-(C4-Cg)-alkyl, CO-N((C4-Cs)-alkyl)s;

and the physiologically tolerated salis thereof.

2. A compound of the formula | as claimed in claim 1, wherein | has the

structure la

R4
R3 RS
O:?:O
N R1
\l/\N/
N
R6 ! YKO
@] (CIIHZ)m
A la
in which the meanings are
A 3-12 membered mono-, bi- or spirobicyclic ring which may comprise

one or more heteroatoms from the group of N, O and S and which 3-
12 membered ring may have further substituents such as F, Cl, Br,
NO,, CF3, OCF3, CN, (C4-Cg)-alkyl, aryl, CON(R11)(R12),
N(R13)(R14), OH, O-(C+-Ce)-alkyl, S-(C+-Cs)-alkyl, N(R15)CO(C+-Ce)-
alkyl or COO-(C¢-Cs)-alkyl;

R11, R12, R13, R14, R15 independently of one another H, (C4-Cs)-alkyl,
heterocycle;

m 0,1,2,3,4,5,6;
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R8, R9
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298

R8, (C4-Ce)-alkylene-R8, {C,-Ce)-alkenylene-R9, (SO2)-R8, (SO.)-(Cs-
Cs)-alkylene-R8, (SO,)-(C>-Ce)-alkenylene-R9, (C=0)-R8, (C=0)-(C;-
Ce)-alkylene-R8, (C=0)NH-R8, (C=0)-(Co-Ce)-alkenylene-R9, (C=0)-
NH-(C1-Ce)-alkylene-R8, (C=0)-NH- (Co-Cs)-alkenylene-R9, COO-RS,
COO-(C4-Ce)-alkylene-R8, COO-(C,-Ce)-alkenylene-R9, alkynylene-
R9, {C4-Cs-alkyl)-heterocycle;

- independently of one another H, F, Cl, Br, I, OH, CF3, 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, OCF3,
O-{C4-Ce)-alkyl, (C4-Cg)-alkyl, NHz, CON(R11)}(R12), N(R13)(R14),
S02-CH3, COOH, COO-(C4-Cs)-alkyl, CONHa;

NH2, NO», N(R13)(R14), NH-SO2-CH3, NH-S0O,-R12, NR11-50,-R12,
N(CO)R11, a nitrogen-containing heterocycle, where the heterocycie

- is bonded via a nitragen atom, NHCONR11, N(C1-Cs-alkyl)N'(C1-Cs-

R3, R4, R5

alkyl)s;

independently of one another H, F, Cl, Br, |, OH, CF3, NO,, CN,
OCF3, O-(C1-Cs)-alkyl, O-(C4-C4)-alkoxy-(C4-Cys}-alkyl, S-(C1-Ce)-alkyl,
(C1-Cs)-alkyl, (C2-Co)-alkenyl, (C3-Csg)-cycloalkyl, O-(C3-Cg)-cycloalkyl,
(C3-Csg)-cycloalkenyl, O-(C3-Cs)-cycloalkenyl, (Cz-Ca)-aIkynyi, aryl, O-
aryl (Co-Cg)-alkylene-aryl, O-(Co-Cg)-alkylene-aryl, S-aryl, N({(C1-Ce)-

alkyl), S02-CHs, COOH, COO-(C+-Ce)-alkyl, CO-N((C1-Ce)-alkyl)2;

R6

H, F, Cl, Br, I, OH, CF3, NO,, CN, OCF3, O-(C4-Co)-alkyl, O-(C1-Ca)-

_alkoxy-(C1-C4)-aIkyI, S-(C1-Cs)-a!kyi, (C1-Cs)-alkyl, (Cz-Cs)-alkenyl,

(C3-Csg)-cycloalkyl, O-(Cs-Cg)-cycloalkyl, (C3-Cs)-cycloalkenyl, O-(Cs-
Cs)-cycloalkenyl, (Co-Ce)-alkynyl, aryl, O-aryl, (C1-Cs)-alkylene-aryl,
O-(C4-Csg)-alkylene-aryl, S-aryl, N({C1-Cg)-alkyl)>, SO-CH3, COCH,
COO-(C1-Ce)-alkyl, CO-N((C4-Cs)-alkyl)z;
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and physiologically tolerated salts thereof.

3. A compound of the formula | as claimed in claim 1 or 2, wherein the

meanings are

A

aryl, where the aryl ring may be substituted by F, Cl, Br, NO, CF5,
OCF3;, CN, (C4-Cg)-alkyl, aryl, CON(R11)(R12), N(R13)(R14), OH, O-
(C1-Cs)-alkyl, S-(C4-Ce)-alkyl, N(R15)CO(C+-Ce)-alkyl or COO-(C+-Cg)-
alkyl;

R11, R12, R13, R14, R15 independently of one another H, (C4-Ce}-alkyl,

R1

R8, R9

R2

heterocycle;
1;

R8, (C+-Ce)-alkylene-R8, (C,-Cs)-alkenylene-R9, (SO;)-R8, (SO2)-(Cs-
Ce)-alkylene-R8, (SO,)-(C.-Cg)-alkenylene-R9, (C=0)-R8, (C=0)-(C+-
Ce)-alkylene-R8, (C=0)NH-R8, (C=0)-(C-Cs}-alkenylene-R9, (C=0)-
NH-(C1-Cg)-alkylene-R8, (C=0)-NH-(C,-Cs}-alkenylene-R9, COO-R8,
COO-(C4-Cg)-alkylene-R8, COO-(C,-Cs)-alkenylene-R9, alkynylene-
R9, {C4-Cs-alkyl)-heterocycle;

independently of one another H, F, Cl, Br, |, OH, CF3, aryl,
heterocycle, (C3-Cg)-cycloalkyl, where the rings or ring systems may
be substituted up to 3 times by F, Cl, Br, |, OH, CF3, NO2, CN, OCF;3,
O-(C1-Cs)-alkyl, (C1-Cs)-alky!, NH2, CON(R11)(R12), N(R13)(R14),
S0,-CHs, COOH, COO-(C4-Cg)-alkyl, CONHz;

NHa, NO2, N(R13)(R14), NH-S0,-CHj, NH-S02-R12, NR11-80,-R12,
N(CO)R11, a nitrogen-containing heterocycle, where the heterocycle
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is bonded via a nitrogen atom, NHCONR11, N(C1-Ce-alkyl}N"(C4-Cs-
alkyl)s; '

independently of one another H, F, Ci, Br, OH, CF3, OCF3, O-(C1-Cs)-
alkyl, (C+-Cg)-alkyl;

H;

and the physiologically tolerated salts thereof. -

4. A compound as claimed in one or more of claims 1 to 3, wherein the

meanings are

A

aryl, where the aryl ring may be substituted by F, Cl, Br, NO2, CF3,
OCF3, CN, (C4-Ce)-alkyl, aryl, CON(R11)R12), N(R13)(R14), OH, O-
(C1-Ceg)-alkyl, S-(C4-Cs)-alky!, N(R15)CO(C+-Cg)-alkyl or COO-(C1-Cg)-
alkyl; '

R11, R12, R13, R14, R15 independently of one another H, (C4-Cs)-alkyl,

R1

R8, R9

R2

heterocycle;

1;

(C+-Cs)-alkyl, (C1-Cs)-alkylene-R8;

.independently of one another F, Cl, Br, |, OH, CF3;

NH>, NO,, CN, N{R13)(R14), NH-SO,-CH3, NH-502-R12, NR11-S0;-

- R12, N(CO)R11, a nitrogen-containing heterocycle, where the
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hetérocycie is bonded via a nitrogen atom, NHCONR11, N(C1-Ce-
alkyl)N*(C4-Cy-alkyl)s; '

R4 F, Ci, Br, OH, CF3, OCF3, O-(C+-Ce)-alkyl, (C4-Ce)-alkyl;
R5 H, F, Cl, Br, OH, CF3, OCF3, O-(C4-Cg)-alkyl, (C+-Cg)-alkyl;
R6 H;

and the physiologically tolerated salts thereof.

5. A compound as claimed in one or more of claims 1 to 4 for use as
medicament. '
6. A medicament comprising one or more of the compounds as claimed in one

or more of claims 1 to 4.

7. A medicament comprising one or more of the compounds as claimed in one

~ or more of claims 1 to 4 and one or more anorectic active ingredients.

8. A medicament comprising one or more of the compounds as claimed in one

or more of claims 1 to 4 and one or more statins.

9. A medicament as claimed in claim 6, which comprises as further active
ingredient 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 absorbents, LDL
receptor inducers, ACAT inhibitors, antioxidants, lipoprotein lfipase inhibitors, ATP-

citrate lyase inhibitors, squalene synthetase inhibitors, lipoprotein(a) antagonists,
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lipase inhibitors, insulins, sulfonylureas, biguanides, meglitinides,
thiazolidinediones, a-giucosidase inhibitors, active ingredients acting on the ATP-

dependent potassium channel of beta cells, CART agonists, NPY agonists, MC4

~agonists, orexin agonists, H3 agonists, TNF agonists, CRF agonists, CRF

BP antagonists, urocortin agonists, B3 agonists, MSH (melanocyte-stimulating
hormone) agonists, CCK agonists, serotonin reuptake inhibitors, mixed
serotoninergic and noradrenergic compounds, 5HT agonists, bombesin agonists,
galanin antagonists, growth hormones, grthh hormone-releasing compounds,
TRH agonists, uncoupling protein 2 or 3 modulators, leptin agonists, DA agonists
(bromocriptine, Doprexin), lipase/amylase inhibitors, PPAR modulators, RXR

modulators or TR- agonists or amphetamines.

10. A compound as claimed in one or more of claims 1 to 4 in combination with
at least one further anorectic active ingredient for use as medicament for the

prophylaxis or treatment of obesity.

11. A compound as claimed in one or more of claims 1 to 4 in combination with
at least one further anorectic active ingredient for use as medicament for the

prophylaxis or treatment of type Il diabetes.

12. A process for producing a medicament comprising one or more of the

compounds as claimed in one or more of claims 1 to 4, which comprises mixing
the active ingredient with a pharmaceutically suitable carrier and converting this

mixture into a form suitable for administration.

13.  The use of the compound as claimed in one or more of claims 1 to 4 for

producing a medicament for weight reduction in mammals.

14.  The use of the compound as claimed in one or more of claims 1 to 4 for

‘producing a medicament for the prophylaxis or treatment of obesity.
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15.  The use of the compound as claimed in one or more of claims 1 to 4 for

producing a medicament for the prophylaxis or treatment of type Il diabetes.

_16.  The use of the compound as claimed in one or more of claims 1 to 4 for

producing a medicament for the prophylaxis or treatment of metabolic syndrome.

17.  The use of the compound as claimed in one or more of claims 1 to 4 for

producing a medicament for the treatment of female and male sexual disorders.




